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Introduction

KARIN KNORR CETINA AND ALEX PREDA

This book is about the social and cultural study of finance, of the markets
and institutions used for financial transactions, and the trading of assets and
risks. The financial system controls and manages credit; in contemporary
societies, the ultimate users of real capital rely heavily on others (investors) to
provide the funds with which to acquire the resources they need. Investors
make the transfers of money to those seeking credit in the hope of reaping
profits at later points in time; the debts the receivers of the funds incur are
claims investors can make on future income and on economic output and
development. Characteristically, these claims (which take the form of com-
pany shares, governments bonds, etc.) and their derivatives are marketed
and traded on financial markets—with the help of financial intermediaries
(e.g. banks, brokerage houses, insurance companies) who package the
deals, assume some of the risks, and facilitate the trading of claims and risks
among market participants. The existence of such markets allows particip-
ants to sell claims and risks they no longer want, and to pursue additional
profits through clever trading. Financial markets, then, are a major, if not the
most important component of the credit mechanism in risk-based
economies. Economists regard them as constituting an efficient mechanism
that fulfills vital functions of, and for, the financial system: for instance,
they pool and transfer wealth for capital use, decrease the costs of finance
(through the elimination of banks as direct lenders), and spread and con-
trol risks—risk being more widely distributed when credit is obtained in
financial markets through the splitting of shares and through derivative
products that can be used for hedging risky investments (e.g. Merton and
Bodie 1995: 4f., 13-15).

In contemporary Western societies, financial activities are a defining char-
acteristic not only of the corporate economy, but also of politics, the welfare
and social security system, and general culture. For example, the corporate
economy has long depended on credit to finance production and investments.
A Robinson Crusoe with nothing to invest could not hope to produce much.
He would first have to invest his own time and labor in order to build the
rudiments of a productive capital structure (Shapiro 1985: 77). As Susan
Strange argues (1994: 30), if we had had to wait for profits to be accumulated
there would have been none of the economic growth of the past decades in
industry and agriculture. The state has long needed credit and borrowed vast
amounts of money. From the seventeenth century onward, states systematic-
ally financed costly military interventions by issuing debt (government
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bonds) and borrowing money from banks and financial intermediaries,
habits in which the financial sector might well have its earliest roots (Neal
1990). State borrowing continues to be strong today, though now it is more
oriented toward deficit management and investment spending. In general
terms, Western governments operate in interaction with the developments on
financial markets. State officials and central bankers observe the price move-
ments of currencies and financial indicators whose value may have an impact
in a given geographic area, and they respond to them by talk and policy
changes in an attempt to manage market participants’ expectations and
behavior (see Abolafia, Chapter 10, this volume). The state is interlinked with
the financial system through government fiscal and regulatory policies which
impact on the financial markets (e.g. Fligstein 2001: 201-2), and through
the incentives states provide to attract financial investments and systems.
A central component of modern welfare societies, pension systems, also
depend on and interact with financial markets. Reserves that pay benefits to
retirees are assets managed through investment vehicles. Finance is, more-
over, now an ever more present part of the larger culture, as exemplified by
the expansion of media attention given to finance. The first all-news financial
television network appeared in the United States in 1983. It was soon fol-
lowed by and absorbed into other networks (e.g. CNBC, CNNfn, Bloomberg
Television and Radio). Newspapers also expanded their business section into
enhanced ‘Money’ sections; together, these media provide an uninterrupted
stream of financial and business news consulted by both a lay and a profes-
sional audience (Shiller 2000: 28-9). Barbara Czarniawska (Chapter 6, this
volume) shows that the world of finance is present in popular culture—in
consultancy books that dispense useful tips about personal investing mingled
at times with autobiographical accounts (e.g. Schwager 1989, 1992), and in
films and novels (e.g. Lewis 1989; Ridpath 1996; Partnoy 1997) that capture
the dominant view of finance in our times.

Ours is not, of course, the first period in history to demonstrate a height-
ened curiosity in investment and some breathtaking movements of financial
markets (see below and Preda, Chapter 7, this volume). But finance has
perhaps risen in importance in the last quarter century more rapidly than any
other sector of the economy. Since it bottomed out in 1982, the US stock
market has experienced the most dramatic price increases in its history, if
long-term data (1871-2000) are considered, and large stock price increases
also occurred in Europe, Asia, and Australia (Shiller 2000: 5 ff.). In the period
between 1981 and 1986 alone the volume of US public bond issues rose at
an annual rate of 37%, equity issues almost tripled, the dollar volume of
mergers and acquisitions activity tripled, and the volume of international
bonds multiplied fivefold (Eccles and Crane 1988: 1). Since then there
have been various dramatic falls in prices (examples are the ‘Black Monday’
of October 19, 1987 when the Dow Jones Industrial Average dropped
508 points, and the market declines of 2001 and 2002). Nonetheless, the level
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and diversity of financial activities appears to have increased significantly
since the 1980s. More importantly, perhaps, awareness of the financial system
and of the risks and benefits it offers to individuals and organizations has
also risen. As Sassen points out (Chapter 1, this volume), since 1980 the stock
of financial assets has increased three times faster than the aggregate gross
domestic product (GDP) of the twenty-three highly developed Organization
for Economic Cooperation and Development (OECD) countries, and the
volume of trading in currencies, stocks, and bonds has increased five times
faster. Most of this activity is financial market activity. For example, the
global foreign direct investment stock was US$6 trillion in 2000, while
the worldwide value of internationally traded derivatives was over US$80
trillion, and rose to US$192 trillion in 2002. In 1983, on the largest financial
market in terms of volume of transactions, the foreign exchange market,
transactions were ten times as large as world trade (the economic exchange of
goods and services), but in 1999 they were seventy times larger, even though
world trade also grew significantly during this period (Sassen, Chapter 1, this
volume).

Financial markets in particular, then, have risen in importance since the
early 1980s, and their power to determine outcomes in production, con-
sumption, and social welfare is enormous. Yet to date they have not been paid
much attention by sociologists. This is somewhat surprising in the light of the
sharp upturn economic sociology has taken in the last twenty years, and the
pioneering work that has been done in this field (e.g. White 1981;
Granovetter 1985; Burt 1992; Fligstein 2001; Podolny 2001). Why the relative
lack of interest in financial markets then? One answer surely is that the new
economic sociology has focused on aspects of the economy, an area which has
to be distinguished from that of finance. Economists have defined economic
activities as that set of pursuits which involves the use of scarce resources to
satisfy various human needs or wants—and they have broadly classified these
activities into the categories of production, consumption, and exchange
(Dholakia and Oza 1996: 7). Economic sociology also defines economic
behavior in these terms—in terms of the institutions and relations of
production, consumption, and social distribution (e.g. DiMaggio 1994: 28;
Smelser and Swedberg 1994: 3; Portes 1995: 3). In their research, economic
sociologists have focused on the production side of the economy, taking the
firm as their point of departure—in line with the distinctive role production
has played in the discipline’s understanding of capitalism and with the focus
early economic sociologists placed on the internal working of organizations
(Swedberg 1991; Baron and Hannan 1994; Carruthers and Uzzi 2000: 486).
Though a number of early studies were concerned with financial markets
(Smith 1981; Adler and Adler 1984; Baker 1984), most recent research
has not been in this area but has involved a shift from what goes on within
firms to what goes on between them. The dominant line of research special-
izes in the analysis of interorganizational ties, in effect joining organizational
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analysis and market analysis through the use of network approaches
that analyze the nature of the relationships and networks and how these
affect labor, product, and credit-seeking (e.g. White 1981; Burt 1983; Baker
1990; Baker, Faulkner, and Fisher 1998; DiMaggio and Louch 1998;
Uzzi 1999). When markets are analyzed they tend to be producer markets,
for example, markets for industrial products and nonfinancial services.
Characteristically, the research glosses over distinctions between producer
markets and financial markets in an effort to address the question of how
economic activities are embedded in social structure (Granovetter 1985).
While this research does not reject differences between markets, it is also not
designed to capture the types and patterns of social structural and cultural
variation that a ‘multiple market’ model (Zelizer 1988) suggests. Yet differ-
ences between producer markets and financial markets are consequential
for almost every level of analysis of markets.

Financial markets are not primarily concerned with the production of
goods or with their distribution to clients but with the trading of financial
instruments not designed for consumption. No ‘production’ effort on
the trader’s part is involved in ‘spot’ transactions, the direct sale or buying of
a financial instrument. When more complex instruments are traded (options,
futures, etc.), their value tends to be calculated on the spot by traders them-
selves without recourse to production facilities. Financial markets belong
to a second-order economy where the ‘goods’ are contracts (equities, bonds,
currencies, derivatives) that circulate rather than being channeled to end
consumers. There are two aspects to the sense in which these markets are
steps removed from the ordinary economy of production and consumption.
The first pertains to the instruments traded, which are not the funds investors
provide but the shares and obligations they obtain in return for their invest-
ment and the contracts they enter into so as to protect these investments.
Thus financial market participants do not withdraw credit directly from a
company when they sell company shares; what may happen is that the sale
influences the value of these shares. The shares and other instruments are
abstract entities which may not even be pieces of paper but merely an entry
in the books of the respective parties; the value of these entities is determined
by financial market activities and is only tenuously related to the underlying
referent (e.g. a company). The shift from concrete funds to abstract entities
epitomizes the decoupling of financial markets from the ordinary economy
of production, consumption, and exchange. The second aspect of this decoupl-
ing has to do with the form of action prevalent in financial markets, which is
‘speculation.” Consider the example of the foreign exchange market, where
‘actuals’ (currencies) rather than contracts are traded in spot transactions
(though these currencies nonetheless take the form of abstract entities).
Historically, currency (foreign exchange) dealers provided services for
importers, exporters, and others who needed foreign exchange to pay
bills and pay for goods. They were intermediaries in conventional trading
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oriented to the transfer of goods from producers to consumers. But only
a tiny percentage of the current daily trading volume in foreign exchange
(about US$1.2 trillion in 2001; Bank for International Settlements 2002)
reflects any ‘real’ requirements of companies; the daily volume of dollar
transactions in this market is approximately 200 times larger than the added
volume of US merchandise imports and exports, plus other sales that require
foreign exchange (e.g. Caves, Frankel, and Jones 1999: 420). Thus, most
foreign exchange dealing today is speculation not motivated by a need for the
product obtained but by the motive of gaining from expected price changes
of the currency when it is resold. Speculation and the seemingly endless
circulation of the entities traded also differentiate other financial markets not
only from producer markets, but also from merchandise and service trading,
which is oriented toward the transportation of goods from one location to
another and toward consumption at the end of the trading chain.

There is another sense too in which financial markets and the associated
institutions differ from national economies: financial markets tend to be
global markets, and the financial system can arguably be considered a global
system. It is, if you wish, a structure of the world as one place rather than one
of national societies. Economies, on the other hand, have typically been
localized; they are the economies of nation states. They depend on national
regulatory frameworks and institutions, tax and social security systems,
national policies and interventions. They use national currencies and presup-
pose the existence of a national central bank. Their localized character is
reflected in national economic indicators and in the attention given to them.
Larger economic systems such as the European Union pose problems for
analysts precisely because they do not correspond to this pattern; European
statistics are often problematic since they average out the internal dynamics
of localized economic activities and their causal dependencies on national
frameworks of policymaking. To make predictions about the European
Union’s economic development, analysts tend to resort to the indicators of
leading national economies and to disregard aggregate statistics that reflect
the European level. The global architecture of financial markets is reflected
in their concentration in global centers and cities (Leyshon and Thrift 1997,
Sassen 2001), in the bridgehead construction of their infrastructure and the
global ‘scopic systems’ they employ (Knorr Cetina, Chapter 2, this volume).
All this will become clearer in the first section of this book. Not all financial
markets, one should add, are equally global. While currency markets are
inherently transnational markets, bond and equity markets are not, though
they have become increasingly global in the most recent wave of globaliza-
tion. As Sassen shows (Chapter 1, this volume), the value of cross-border
transactions in bonds and equities as a percentage of GDP in the leading
economies was 4% in 1975 in the United States, 35% in 1985 when the finan-
cial era was in full swing, and had risen to 230% in 1998. This share grew
from 5% to 334% in Germany and from 5% to 415% in France.
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A Brief Look at the History of Financial Markets

The world economy was born with the dawn of international trade, and
foreign exchange trading has played a role in this economy from this time
onward. Some financial transactions are ancient; of others we have had evid-
ence only more recently. We need to distinguish here between the existence
of public debt or of company shares (with occasional trades) and the emerg-
ence of financial markets and of stock exchanges. Financial securities were
well known and privately owned in the eighteenth century in North America,
but they were not traded (Wright 2001: 21-2). Financial markets can only be
assumed to exist when there are routinized, systematic forms of trading, rel-
atively stable settings, a minimal degree of standardization of financial secu-
rities, and established cognitive procedures for their evaluation. When stock
exchanges emerged they involved, in addition, agreements about formal rules,
an established organizational structure, and a regulatory framework for
exchange activities. Economic historians agree that informally organized
financial markets preceded stock exchanges and shaped the ways they were
set up (Michie 1999: 15). For that reason, the social and cultural history
of financial markets does not begin with the analysis of the institutional
structure and dynamics of exchanges. One must also investigate forms of
interaction, social relationships, and cognitive and technological patterns
that indicate the existence of more or less informal financial markets.

Sociologists and economic historians have distinguished at least two
patterns of market emergence. The first pattern, proposed by Max Weber, is
that of functional differentiation. Weber ties the rise of financial markets to
the emergence of modern, large-scale commerce (Weber 2000 [1894]: 306).
In the seventeenth century, wholesale merchants began to exchange certificates
of the ownership of goods and brought only samples to the market. This
saved transportation costs and expanded the circulation of goods. In time,
certificates began to be traded independently of the goods. When early
modern states turned to financing their wars through public debt instead of
costly private debt, this innovation gave financial markets an additional and
decisive impetus (Neal 1990; Carruthers 1996: 71). Previous trading in paper
certificates facilitated the move to trading government bonds, which states
unloaded on the market. The growth of maritime trade—a costly enterprise—
led to the emergence of joint-stock companies in the late seventeenth century;
their shares added to the supply of trading instruments.

The second pattern of market emergence has been proposed by Winifred
Barr Rothenberg, who ties the emergence of financial markets to the separa-
tion between property rights and exchange rights. Rothenberg (2000: 5)
shows how in eighteenth century rural Massachusetts, in a cash-poor eco-
nomy, in the absence of a banking network and of other financial institutions,
members of rural communities issued mortgage deeds as financial securities
without renouncing their property rights. The deeds were issued for the sole
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purpose of exchange; they were designed to facilitate trades in agricultural
products. Over time, mortgage deeds were traded and accumulated without
any reference to the underlying agricultural products, and a network of
informal exchange relationships was thus established.

In Western Europe, financial markets emerged in the late seventeenth and
early eighteenth centuries in Amsterdam, London, and Paris. The Paris
Bourse was created already in 1724 by royal decree. In contrast, the London
Stock Exchange was not completely institutionalized until 1801 (Michie
1999: 35). The New York Stock Exchange emerged from the ‘Buttonwood
Agreement’ of May 17, 1792, by which the participating stockbrokers agreed
to ask the same commission rate on transactions. The first formal stock
exchange in North America was founded in Philadelphia in 1790 (Markham
2002: 115). Before that, there had been an incipient financial market in
Philadelphia in the 1750s, but on a comparatively modest scale. Initially,
financial transactions were conducted in the street and in the pubs and coffee
houses where merchants came together. After the institutionalization of
stock exchanges, the formal market moved indoors while the informal market
continued to trade in the street. This situation continued until well into the
twentieth century. In the nineteenth century, several formal exchanges existed
in parallel in New York city; they specialized in various classes of securities
(oil, mines, cotton, listed or unlisted, etc.). For most of the nineteenth century,
trading in derivatives was not regulated by law, and was therefore practiced
mostly in informal markets.

In the second half of the nineteenth century, markets underwent a process
of technological remaking. While financial markets had benefited from
communication technologies such as the telegraph and the telephone since
the 1840s and the 1870s, respectively, what developed in the 1870s were
custom-tailored technologies for the recording of security prices and for their
simultaneous display in several places. This process was not free of tension;
there were conflicts over the access to market technologies, to financial news,
and to price information. Since then, financial markets have been reshaped
repeatedly by revolutionary new technologies, a process that is ongoing.
Several European stock exchanges have recently become entirely automated;
the now empty trading floors of the Paris Bourse are occasionally used for
staging fashion shows. The technological remake of financial markets in the
nineteenth century had a number of consequences. The introduction of price
recording technologies promoted the standardization of price information.
Official price quotations appeared in London and New York in the late
1860s; with this innovation, producing business analyses and company
statistics became more feasible and popular. As a further consequence of
price standardization, one of the first market indexes was created by Dow
Jones in 1884. Shortly afterward, security ratings and systematic financial
analyses of industrial stocks were introduced. Technological innovation,
along with processes of economic expansion, urbanization, and international
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migration have contributed further to the speed of transactions and the
expansion of markets throughout the nineteenth and twentieth centuries.
This expansion has been accompanied by the cross-border integration of
these markets, manifest in the increased speed of capital flows, the growing
interdependence of markets, and their previously mentioned concentration in
global centers.

Outline of the Book

Economic sociology, we said, has focused very much on the production side of
the economy. Yet an incipient sociology of financial markets has also emerged
since the 1980s, exemplified by Smith’s work on trading strategies and
auctions (e.g. 1981, 1989), Baker’s studies of trading networks (e.g. 1984),
Abolafia’s ethnography of bond traders (1996), and Sassen’s continued work
on the location of financial markets in global cities (e.g. 2001), amongst others
(e.g. Lie 1997). The studies collected in this volume extend this tradition and
that of recent or ongoing work not represented in this volume (e.g. Hertz
1998; Miyazaki 2003; Zaloom 2003). The studies cover a whole spectrum of
approaches focused on the internal working and governance of financial
markets, on the rise of the investor and investors’ concerns, and on the influ-
ence financial markets exert on other areas, for example, on popular culture
and the internal structure of firms.

Section 1, Inside Financial Markets, looks at the transaction practices in
various financial markets, at market globality, and at mechanisms of market
coordination and integration—followed by a reflexive study of how women
fare in this world as reflected in popular culture. In Chapter 1, The
Embeddedness of Electronic Markets: The Case of Global Capital Markets,
Saskia Sassen addresses the technological transformations behind the emerg-
ence of global markets and the growth of capital flows since the early
1980s—as indicated by a number of highly telling statistics. These develop-
ments ensure, Sassen argues, the consolidation of an upper stratum of select
financial centers, forming the top layer of the 30-40 global cities through
which the global financial industry operates, and a weakening of national
attachments for the elites and firms which make up the stratum. Yet the
global market also remains embedded in national policies and state agencies
in terms of the guarantees and protections it receives, and by producing
norms and cognitions that become integrated into ‘sound’ national economic
policies and standards. Chapter 2 (Karin Knorr Cetina) poses the question
How are Global Markets Global? The Architecture of a Flow World with
regard to a specific case, that of the foreign exchange markets, which by all
accounts are the most genuinely global and the largest market worldwide in
terms of daily volume of trading. The chapter draws a distinction between
network markets and flow markets, arguing that foreign exchange markets
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have become decoupled from networks and exhibit a scopic architecture
based on reflexive mechanisms of observation and projection that project
market reality and enable it to flow. The argument challenges the notion that
networks are the fundamental stuff of which today’s markets (or other forms
of new organization) are made, and the idea that electronic interconnected-
ness can be equated with a network form of organization. The chapter
also spells out the characteristics of a flow market. In Chapter 3, How a
Super-Portfolio Emerges: Long-Term Capital Management and the Sociology
of Arbitrage, Donald MacKenzie turns to the actual trading practices of
global arbitrage trading. MacKenzie’s study focuses on Long-Term Capital
Management (LTCM), a hedge fund that had been hugely successful for sev-
eral years but was driven to the brink of bankruptcy in 1998. The chapter
describes in detail LTCM’s trading strategies, explaining its failure in terms
of a sociological hypothesis: LTCM’s success led to widespread imitation in
the arbitrage community of people who personally knew each other and who
ended up holding overlapping arbitrage positions. Sales by some holders then
led to a cascade of self-reinforcing adverse price movements that exhausted
LTCM’s means to hold out against the losses it incurred. Daniel Beunza and
David Stark (Chapter 4), How to Recognize Opportunities: Heterarchical
Search in a Trading Room, also look at arbitrage trading, but from the
perspective of how a Wall Street trading room of a major international
investment bank is organized for the process of price discovery. Beunza and
Stark conceptualize the trading room as a kind of laboratory characterized
by heterarchy, that is, a flattened hierarchy where the evaluative principles
and information of one trading desk can be exploited by other desks in a
process by which intelligence is distributed across desks. The authors show
how trading involves heterogeneous principles of valuation and collaborative
efforts which have received hardly any attention hitherto in the literature on
trading (but see Heath et al. 1994). Chapter 5 (Jean-Pierre Hassoun),
Emotions on the Trading Floor: Social and Symbolic Expressions, also focuses
on the financial trading floor—from yet another perspective, that of the role
and management of emotions in trading. Drawing extensively on the
metaphors traders use, Hassoun provides a typology of market emotions,
which he associates with the contexts in which emotions emerge—those of
performance, violence, and gaming and gambling. He also discusses
the social effects of these emotions and specifies three ‘registers’ of market
activity that range from the macro- to the micro-level. The final chapter in
this section (Chapter 6), Barbara Czarniawska on Women in Financial
Services. Fiction and More Fiction, provides a reflexive commentary on the
way financial markets are exclusionary and represented in this way in popu-
lar culture. Czarniawska compares the portrayal of ‘exceptional’ women such
as the Swedish analyst Elin Friman in novels and journalistic accounts with
that of certain semi-fictitious male characters in films and autobiographies
(examples are the movies Rogue Trader, which is based on the autobiography
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of Nicholas Leeson, who brought down the Baring Bank, and Boiler Room,
a movie based on the story of Michael Milken, ‘the king of junk bonds’, who
was later imprisoned). She finds that risk-taking women who try their hand
at masculine pursuits come to sticky ends in the plots of such fiction,
confirming conventional stereotypes expressed by male traders when they
assert that women have no place in financial markets.

Section 11, The Age of the Investor, turns from trading and the architec-
ture of markets to the historical and contemporary construction and self-
understanding of investors. While governments, firms, and markets all refer to
the investor and conduct their business in the name of the investor, there are
few sociological investigations of investor attitudes and investment behavior.
Chapter 7, by Alex Preda, on The Investor as a Cultural Figure of Global
Capitalism takes a step toward remedying this situation. Drawing on primary
historical sources, Preda describes the emergence and understanding of the
investor in the eighteenth and nineteenth centuries as one of capitalism’s
cultural figures, comparable to those of the entrepreneur and the capitalist.
Preda argues that investment, originally denounced as a kind of gambling,
became legitimate during the first wave of globalization (1850-1914); it
began to be seen as intrinsic to human nature and a human right regardless
of social status. The process involved a reconfiguration of the investor as a
person in possession of these rights and of certain cognitive and technical
skills (a kind of scientist) that allowed him or her to pursue his or her
financial goals in universally valid and rational ways. These rights continue
to play an important role today—in various governments’ attempt to institute
standards of business that work to the advantage of investors, in legal invest-
igations, and in the various national and international negotiations over how
to make financial information more transparent. In Chapter 8, The Values
and Beliefs of European Investors, Werner De Bondt extends the historical
analysis to contemporary investor culture. Using a survey of more than 3,100
affluent and semi-affluent investors in six Western European countries as a
basis, De Bondt shows how investment strategies and the perceived attract-
iveness of asset classes are influenced by the values and beliefs of investors—
and by their self-confidence, financial sophistication, and trust in expert
advisors. De Bondt finds that investors’ values and beliefs correlate with
national character, gender, age, and religion and are predictors of portfolio
choice and investment strategy. The final chapter (Chapter 9) in this section
is by Richard Swedberg, who writes on the Conflicts of Interest in the US
Brokerage Industry. This returns to the topic of investor rights, which
Swedberg examines in the context of a case analysis of recent corporate scan-
dals. Swedberg starts from the sociological assumption that interests are
always socially defined or constructed and that interests can only be realized
through social relations. He shows that interests manifest in these scandals
were the outcome of definitional struggles centered on the notion of ‘general
investor interest’, and that social relations and institutions played a key role
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in substituting particular definitions of interests for the general investor
interest in determining the outcomes of these struggles. This analysis differs
from the greed-centered psychological analysis of corporate scandals pre-
dominant in public discourse. Swedberg calls on economic sociology to pay
more attention to the dynamic of interests in economic behavior, arguing,
with reference to Weber, that interests are a dynamizing factor in economic
and general behavior.

Section 111, Finance and Governance, presents two kinds of sociocultural
processes: those which mediate and control market transactions
(Chapters 10-12) and those through which financial markets affect the
structure and organizing principles of corporations (Chapters 13 and 14). In
Chapter 10, Interpretive Politics at the Federal Reserve, Mitchel Y. Abolafia
takes the reader into the normally closed meeting room of the Open Market
Committee of the Federal Reserve System. Analyzing meeting transcripts,
Abolafia details the interpretive politics of the Fed during a period of a
major policy change. The chapter identifies the temporal structure of Fed
meetings and the framing moves that participants use to contest existing pol-
icy frames and project new ones. By looking at interpretive politics as an
interactional process that relies on a repertoire of moves, the chapter exem-
plifies the social process of meaning construction in finance and provides a
template for the mediating role of interpretive reasoning processes in other
areas. In Chapter 11, The Return of Bureaucracy: Managing Dispersed
Knowledge in Global Finance, Gordon Clark and Nigel Thrift shift the analy-
sis away from such mediating interpretive processes to the question of how
banks exercise control over trading rooms and financial market transactions.
The authors describe a bureaucratic process of control through risk man-
agement that is dependent upon assessing dispersed knowledge about mar-
ket conditions and response within the firm and across the globe. In
financial markets more than in most other kinds of firms and industries, this
kind of bureaucratic control is seen to be essential to corporate financial
integrity and performance; indeed, the authors argue that it may also be
essential to global financial stability. Chapter 12, Enterprise Risk
Management and the Organization of Uncertainty in Financial Institutions,
continues to explore risk analysis, but with a broader focus. Michael Power
shows how new instruments of risk analysis, based in sophisticated financial
metrics, have gained global prominence and are being adopted as regulatory
tools for financial markets by national and international bodies. Power’s
argument is that the rapid rise to success of these tools is not necessarily due
to their technical accuracy, but rather to the fact that they embody a new
conception of the relationship between firms and financial markets (the
shareholder concept of the firm). Power also argues, in line with Clark and
Thrift, that risk analysis tools are adopted to increase the internal control
of corporations. The shareholder concept of the firm is also central
to Chapter 13, Managing Investors: How Financial Markets Reshaped the
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American Firm, Dirk Zorn, Frank Dobbin, Julian Dierkes, and Man-shan
Kwok start from the question of what causes large numbers of firms to
change strategy and structure in tandem. They find that the new model, the
shareholder concept of the firm, which emerged between the 1960s and the
1990s, could not be traced to internal functional demands but came from
institutional investors, financial analysts, and hostile takeover firms which
began to articulate a new ideal that suited the interests of these three groups.
The chapter thus illustrates how professional groups in financial markets
can act as agents of change in an area with which they have little direct
contact by expressing their preferences for firm structure and strategy
through their roles in the market—for example, by lowering the price of
firms that did not abide by the new ideal, recommending against buying
stock in them, or taking firms over and restructuring them themselves.
Chapter 14 demonstrates another aspect of the effect such agents can have
on the internal structure of firms. In Nothing but Net? Networks and Status
in Corporate Governance, Gerald Davis and Gregory Robbins show that cor-
porate boards seek to appoint well-connected directors above all when they
have a strong need for a display of status—which is the case when they are
owned by institutional investors rather than individuals, and when they have
been the subject of shareholder proposals suggesting a change in firm
governance. By examining a panel of the several hundred largest US firms
observed at four-year intervals over a twelve-year period, the authors
explore these findings in connection with firms’ network centrality. Central
boards are better able to attract central directors and CEOs of major
corporations, but there is no evidence that boards composed of these
individuals enhance subsequent performance (Khurana 2002).

The intention here is not to present the reader with a single point of view
or argument, but rather to highlight the diversity of theoretical perspectives
and approaches, as well as the complexity of the field. Some topics of research
are just emerging; others are being approached under a new angle. Still others
did not find their way in this book for reasons of space and structure.
Nonetheless, the present book aims to deepen the sociological study of
financial markets as a fundamental domain of modern societies. It hopes to
convey to the reader the intellectual excitement triggered by studying them.
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The Embeddedness of
Electronic Markets: The Case of
Global Capital Markets

SASKIA SASSEN

Introduction

We might expect today’s global financial market to be generally unlike other
current and past markets and to approximate, and even enact, key principles
of neoclassical market theory. The effort of this chapter is to understand the
limits of this electronic, transjurisdictional, globally interconnected market,
and to lay bare its modes of embeddedness and its conditionalities. The argu-
ment is that while today’s global capital market is indeed a complex forma-
tion markedly different from earlier global financial markets, this does not
necessarily mean that it is totally dissmbedded. The new technologies have
had a deeply transformative effect that I specify below. One research strategy
to capture the specificity of the technical transformation along with the pos-
sible embeddedness of this market is to explore the existence of imbrications
with non-digital environments and conditions that shape and give content to
technical features and to the effects of technology. Such imbrications would
then signal the limits of the technological transformation.

To examine the validity of this point it is actually important to show that
the current market for capital is different from earlier phases in this market,
in good part due to the specific capacities associated with the new computer
centered interactive technologies. The first section, ‘The Global Capital
Market Today’ then examines in what ways this market is different. In the sec-
ond section, ‘Continuing Utility of Social Agglomeration,” I argue that even
as it is different, it remains deeply embedded and conditioned by non-market
and non-digital dynamics, agendas, contents, powers.

The Global Capital Market Today

The global market for capital would seem to be as close an approximation to
the neoclassical model of the market as has been possible yet. Because it is

The author thanks Cambridge University Press for allowing the reprinting of this paper. The
paper was originally prepared for presentation at the Conference Inside Financial Markets
(Konstanz, May 2003).
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increasingly an electronic market, with pervasive use of cutting edge computer
applications, it is open to millions of simultaneous investors and conceivably
able to maximize the chances that market participants have basically instan-
taneous access to the same information no matter where they are. This should
then ensure that supply and demand forces are in full operation, guided by
information universally available to participants. Since it is a market centered
in an industry that produces dematerialized outputs, these can respond
‘freely’ to demand—supply forces, in that they experience little if any distance
friction or other obstacles to circulation which can distort the operation of
these forces. Crucial to this possibility is the fact that growing numbers of
governments have been persuaded or led to deregulate the industry and its
markets, thereby enhancing the operation of supply and demand forces,
rather than being encumbrances to their operation. Further, as a global,
deregulated, and electronic market, it has particular capabilities for overrid-
ing existing jurisdictions.

In brief, one might posit that this is as close an approximation to the model
of supply and demand as one might hope for: a market that is not encum-
bered by geography, weight, unequal access to information, government regu-
lation, or particularistic agendas given its highly technical character and the
participation of millions of investors. Has the ultimate market arrived?

Insofar as an economic analysis of markets excludes firms, states, and courts
from its explanatory variables, the global market for capital would seem to be
a good case through which to explore these assumptions and propositions. In
saying this, one of my assumptions is that today’s global market for capital is
actually distinct and needs to be differentiated from earlier cases of worldwide
financial markets. There is by no means agreement on this. In what follows
I briefly explain the main reasons for my asserting that it is different. Some of
these differences with past financial markets and with other types of markets
today are in turn the features that conceivably would seem to make this market
one of the closest approximations to the economists’ model of the market.

There has long been a market for capital and it has long consisted of mul-
tiple, variously specialized financial markets (Eichengreen and Fishlow
1996). It has also long had global components (Arrighi 1994). Indeed, a
strong line of interpretation in the literature is that today’s market for capital
is nothing new and represents a return to an earlier global era at the turn of
the twentieth century and, then again, in the interwar period (Hirst and
Thompson 1996).

And yet, I will argue that all of this holds at a high level of generality, but
that when we factor in the specifics of today’s capital market some significant
differences emerge with those past phases. There are, in my reading, two
major sets of differences. One has to do with the level of formalization and
institutionalization of the global market for capital today, which is partly an
outcome of the interaction with national regulatory systems that themselves
gradually became far more elaborate over the last hundred years (see generally
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Hall and Biersteker 2002). I will not focus on this aspect here (but see Sassen
1996: ch. 2, 2001: ch. 4). The second set of differences concerns the transfor-
mative impact of the new information and communication technologies, par-
ticularly computer based technologies (henceforth referred to for short as
digitization). In combination with the various dynamics and policies we usu-
ally refer to as globalization they have constituted the capital market as a dis-
tinct institutional order, one different from other major markets and circulation
systems such as global trade.

One of the key and most significant outcomes of digitization on finance
has been the jump in orders of magnitude and the extent of worldwide inter-
connectedness. Elsewhere I have posited that there are basically three ways in
which digitization has contributed to this outcome (Sassen 2001: 110-26,
2005). One is the use of sophisticated software, a key feature of the global
financial markets today and a condition that in turn has made possible an
enormous amount of innovation. It has raised the level of liquidity as well as
increased the possibilities of liquefying forms of wealth hitherto considered
non-liquid. This can require complex instruments; the possibility of using
computers facilitated not only the development of these instruments, but also
enabled the widespread use of these instruments insofar as much of the com-
plexity could be contained in the software. It allows users who might not fully
grasp either the mathematics or the software design issues to be effective in
their deployment of the instruments.

Second, the distinctive features of digital networks can maximize the
implications of global market integration by producing the possibility of
simultaneous interconnected flows and transactions, and decentralized access
for investors. Since the late 1980s, a growing number of financial centers have
become globally integrated as countries deregulated their economies. This
non-digital condition raised the impact of the digitization of markets and
instruments.

Third, because finance is particularly about transactions rather than simply
flows of money, the technical properties of digital networks assume added
meaning. Interconnectivity, simultaneity, decentralized access, all contribute to
multiply the number of transactions, the length of transaction chains (i.e. dis-
tance between instrument and underlying asset), and thereby the number of
participants. The overall outcome is a complex architecture of transactions.

The combination of these conditions has contributed to the distinctive posi-
tion of the global capital market in relation to other components of economic
globalization. We can specify two major features, one concerning orders of
magnitude and the second the spatial organization of finance. In terms of the
first, indicators are the actual monetary values involved and, though more dif-
ficult to measure, the growing weight of financial criteria in economic trans-
actions, sometimes referred to as the financialization of the economy. Since 1980,
the total stock of financial assets has increased three times faster than the aggre-
gate gross domestic product (GDP) of the twenty-three highly developed
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countries that formed the Organization for Economic Cooperation and
Development (OECD) for much of this period; and the volume of trading in
currencies, bonds, and equities has increased about five times faster and now
surpasses it by far. This aggregate GDP stood at US$30 trillion in 2000 while
the worldwide value of internationally traded derivatives reached over US$65
trillion in the late 1990s, a figure that rose to over US$80 trillion by 2000,
USS$168 trillion by late 2001, and US$192 trillion in 2002. To put this in per-
spective we can make a comparison with the value of other major high-growth
components of the global economy, such as the value of cross-border trade
(ca. US$S trillion in 2000), and global foreign direct investment stock (US$6
trillion in 2000) (Bank for International Settlements 2002). Foreign exchange
transactions were ten times as large as world trade in 1983, but seventy times
larger in 1999, even though world trade also grew sharply over this period.'

As for the second major feature, the spatial organization of finance, it has
been deeply shaped by regulation. In theory, regulation has operated as one
of the key locational constraints keeping the industry, its firms and markets,
from spreading to every corner of the world.? The wave of deregulations that
began in the mid-1980s has lifted this set of major constraints to geographic
spread. Further, since today it is a highly digitized industry, its dematerialized
outputs can circulate instantaneously worldwide, financial transactions can
be executed digitally, and both, circulation and transactions, can cut across
conventional borders. This raises a host of locational issues that are quite
specific and different from those of most other economic sectors (Budd 1995;
Parr and Budd 2000). The large scale deregulation of the industry in a grow-
ing number of countries since the mid-1980s has brought with it a sharp
increase in access to what were still largely national financial centers and it
enabled innovations which, in turn, facilitated its expansion both geographic-
ally and institutionally. This possibility of locational and institutional spread
also brings with it a heightened level of risk, clearly a marking feature of the
current phase of the market for capital.

Though there is little agreement on the subject, in my reading these current
conditions make for important differences between today’s global capital
market and the period of the gold standard before the First World War.
In many ways the international financial market from the late 1800s to the
interwar period was as massive as today’s. This appears to be the case if we
measure its volume as a share of national economies and in terms of the rel-
ative size of international flows. The international capital market in that ear-
lier period was large and dynamic, highly internationalized, and backed by a
healthy dose of Pax Britannica to keep order. The extent of its international-
ization can be seen in the fact that in 1920, for example, Moody’s rated bonds
issued by about fifty governments to raise money in the American capital
markets (Sinclair 1994). The depression brought on a radical decline in the
extent of this internationalization, and it was not till very recently that
Moody’s was once again rating the bonds of fifty governments. Indeed, as
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late as 1985, only fifteen foreign governments were borrowing in the US cap-
ital markets. Not until after 1985 did the international financial markets re-
emerge as a major factor.’

One type of difference concerns the growing concentration of market
power in institutions such as pension funds and insurance companies.
Institutional investors are not new. What is different beginning in the 1980s
is the diversity of types of funds and the rapid escalation of the value of their
assets. There are two phases in this short history, one going into the early
1990s and the second one taking off in the later 1990s. Just focusing briefly
on the first phase, and considering pension funds, for instance, their assets
more than doubled in the United States from $1.5 trillion in 1985 to $3.3 trillion
in 1992. Pension funds grew threefold in the United Kingdom and fourfold
in Japan over that same period, and they more than doubled in Germany
and in Switzerland. In the United States, institutional investors as a group
came to manage two-fifths of US households’ financial assets by the early
1990s, up from one-fifth in 1980. Further, the global capital market is increas-
ingly a necessary component of a growing range of types of transactions,
such as the diversity of government debts that now get financed through the
global market: increasingly, kinds of debt that were thought to be basically
local, such as municipal debt, are now entering this market. The overall
growth in the value of financial instruments and assets also was evident with
institutional investors whose assets rose as a share of GDP (Table 1.1).

Besides the growth of older types of institutional investors, the late 1990s
also saw a proliferation of institutional investors with extremely speculative
investment strategies. Hedge funds are among the most speculative of these
institutions; they sidestep certain disclosure and leverage regulations by having
a small private clientele and, frequently, by operating offshore. While they
are not new, the growth in their size and their capacity to affect the function-
ing of markets certainly grew enormously in the 1990s and they emerged as

TABLE 1.1. Financial Assets of Institutional Investors, 1990-7,
Selected Years and Countries (bn USD)

Country 1990 1993 1996 1997
Canada 332.6 420.4 560.5 619.8
France 655.7 906.4 1278.1 1263.2
Germany 599.0 729.7 1167.9 1201.9
Japan 2427.9 3475.5 3563.6 3154.7
Netherlands 378.3 465.0 671.2 667.8
United Kingdom 1116.8 1547.3 2226.9 n/a
United States 6875.7 9612.8 13382.1 15867.5
Total OECD 13768.2 19013.9 26001.2 n/a

Source: Based on OECD, International Direct Investment. Statistical Yearbook 1999, table 8.1.
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a major force by the late 1990s. According to some estimates they numbered
1,200 with assets of over $150 billion by mid-1998 (Bank for International
Settlements 2000), which was more than the $122 billion in assets of the total
of almost 1,500 equity funds as of October 1997 (United Nations Conference
1998). Both of these types of funds need to be distinguished from asset man-
agement funds, of which the top ten are estimated to have $10 trillion under
management.*

A second set of differences has to do with the properties that the new
information technologies bring to the financial markets, already briefly
addressed earlier. Two sets of properties need to be emphasized here: one,
instantaneous transmission, interconnectivity, and speed; and the other,
increased digitization of transactions and the associated increase in capacities
to liquefy assets. Gross volumes have increased enormously. And the speed of
transactions has brought its own consequences. Trading in currencies and
securities is instant thanks to vast computer networks. Further, the high
degree of interconnectivity in combination with instantaneous transmission
signals the potential for exponential growth.

A third major difference is the explosion in financial innovations, also
partly discussed above. Innovations have raised the supply of financial
instruments that are tradable—sold on the open market. There are significant
differences by country. Securitization is well advanced in the United States,
but just beginning in most of Europe. The proliferation of derivatives has
furthered the linking of national markets by making it easier to exploit price
differences between different financial instruments, that is, to arbitrage.’
By 1994 the total stock of derivatives sold over the counter or traded
in exchanges had risen to over US$30 trillion, a historical high; this had
doubled to US$65 trillion only a few years later, in 1999.

One indicator of this growing importance of cross-border transactions is
the value of cross-border transactions in bonds and equities as a percentage of
GDP in the leading developed economies. Table 1.2 presents this information
for a handful of these countries and shows the recency of this accelerated
increase. For instance, the value of such transactions represented 4% of GDP
in 1975 in the United States, 35% in 1985 when the new financial era is in full
swing, but had quadrupled by 1995 and risen to 230% in 1998. Other countries
show even sharper increases. In Germany, this share grew from 5% in 1975 to
334% in 1998; in France it went from 5% in 1980 to 415% in 1998. In part, this
entails escalating levels of risk and innovation driving the industry. It is only
over the last decade and a half that we see this acceleration.

The drive to produce innovations is one of the marking features of the
financial era that begins in the 1980s. The history of finance is in many ways
a long history of innovations. But what is perhaps different today is the intens-
ity of the current phase and the multiplication of instruments that lengthen
the distance between the financial instrument and actual underlying asset.
This is reflected, for instance, in the fact that stock market capitalization and
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TABLE 1.2. Cross-border Transactions in Bonds and Equities, (¥*) 1975 to 1998,
Selected Years and Countries as a percentage of GDP

Country 1975 1980 1985 1990 1995 1998
United States 4 9 35 89 135 230
Japan 2 8 62 119 65 91
Germany 5 7 33 57 172 334
France n/a 5 21 54 187 415
Ttaly 1 1 4 27 253 640
Canada 9 27 65 187 331

Note: (*) Denotes gross purchases and sales of securities between residents and non-residents.
Source: Bank for International Settlements (BIS), Annual Report 1999, April 1998-June 1999: 10.

securitized debt, before the financial crisis of 1997-8, in North America, the
European Union, and Japan amounted to $46.6 trillion in 1997, while their
aggregate GDP was $21.4 and global GDP was $29 trillion. Further, the
value of outstanding derivatives in these same sets of countries stood at
$68 trillion, which was about 146% of the size of the underlying capital markets
(International Monetary Fund 1999).

In the Digital Era: More Concentration than Dispersal?

Today, after considerable deregulation in the industry, the incorporation of a
growing number of national financial centers into a global market, and the
sharp use of electronic trading, the actual spatial organization of the indus-
try can be seen as a closer indicator of its market-driven locational dynamics
than was the case in the earlier regulatory phase. This would hold especially
for the international level given the earlier prevalence of highly regulated and
closed national markets; but also in some cases for domestic markets, given
barriers to interstate banking, for example, in the United States.

There has, indeed, been geographic decentralization of certain types of
financial activities, aimed at securing business in the growing number of
countries becoming integrated into the global economy. Many of the leading
investment banks have operations in more countries than they had twenty
years ago. The same can be said for the leading accounting, legal, and other
specialized corporate services whose networks of overseas affiliates have seen
explosive growth (Johnston, Taylor, and Watts 2002; Taylor et al. 2002). And
it can be said for some markets: for example, in the 1980s all basic wholesale
foreign exchange operations were in London. Today these are distributed
among London and several other centers (even though their number is far
smaller than the number of countries whose currency is being traded).
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But empirically what stands out in the evidence about the global financial
markets after a decade and a half of deregulation, worldwide integration,
and major advances in electronic trading is the extent of locational concen-
tration and the premium firms are willing to pay to be in major centers. Large
shares of many financial markets are disproportionately concentrated in a
few financial centers. This trend toward consolidation in a few centers also is
evident within countries. Further, this pattern toward the consolidation of
one leading financial center per country is a function of rapid growth in the
sector, not of decay in the losing cities.

The sharp concentration in leading financial markets can be illustrated
with a few facts.® London, New York, Tokyo (notwithstanding a national
economic recession), Paris, Frankfurt, and a few other cities regularly appear
at the top and represent a large share of global transactions. This holds even
after the September 11 attacks that destroyed the World Trade Center (albeit
that this was not largely a financial complex) in NY and were seen by many
as a wake-up call about the vulnerabilities of strong concentration in a lim-
ited number of sites. Table 1.3 shows the extent to which the pre-September
11 levels of concentration in stock market capitalization in a limited number
of global financial centers held after the attacks. Table 1.4 shows the foreign
listings in the major markets, further indicating that location in a set of finan-
cial markets is one of the features of the global capital market, rather than a
reduced need for being present in multiple markets. London, Tokyo, New
York, Paris (now consolidated with Amsterdam and Brussels as Euronext),
Hong Kong, and Frankfurt account for a major share of worldwide stock
market capitalization. London, Frankfurt, and New York account for an

TABLE 1.3. The Ten Biggest Stock Markets in the World by Market Capitalization

(bn USD)

Stock Market Market 2001 Percentage Market 2000 Percentage
capitalization  of members capitalization  of members
2001 capitalization (%) 2000 capitalization (%)

NYSE 11,026.6 41.4 11,534.6 37.1

NASDAQ 2,739.7 10.3 3,597.1 8.8

Tokyo 2,264.5 8.5 3,157.2 7.3

London 2,164.7 8.1 2,612.2 7.0

Euronext 1,843.5 6.9 2,271.7 5.9

Deutsche Borse 1,071.7 4.0 1,270.2 34

Toronto 611.5 2.3 766.2 2.0

Italy 527.5 2.0 768.3 1.7

Swiss Exchange 527.3 2.0 792.3 1.7

Hong Kong 506.1 1.9 506.1 1.6

Total for Federation  26,610.0 87.5 31,125.0 76.4

Members

Note: Euronext includes Brussels, Amsterdam, and Paris; 2001 figures are year end figures.
Source: Compiled from the BIS 2001 Annual Report: 92, with calculations of percentages added.
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TABLE 1.4. Foreign Listings in Major Stock Exchanges

Exchange 2000 Number 2000 Percentage 2001 Number 2001 Percentage
of foreign of foreign of foreign of foreign
listings listings (%) listings listings (%0)

NASDAQ 445 11.0 488 10.3

NYSE 461 19.2 433 17.5

London 409 17.5 448 18.9

Deutsche Borse 235 23.9 241 24.5

Euronext — — — —

Swiss Exchange 149 36.2 164 39.4

Tokyo 38 1.8 41 2.0

Note: Euronext includes Brussels, Amsterdam, and Paris; 2001 figures are year end figures.

Source: Compiled from the BIS 2001 Annual Report: 86, with calculations of percentages added.

enormous world share in the export of financial services. London, New York,
and Tokyo account for over one-third of global institutional equity holdings,
this as of the end of 1997 after a 32% decline in Tokyo’s value over 1996.
London, New York, and Tokyo account for 58% of the foreign exchange
market, one of the few truly global markets; together with Singapore, Hong
Kong, Zurich, Geneva, Frankfurt, and Paris, they account for 85% in this, the
most global of markets.

This trend toward consolidation in a few centers, even as the network of
integrated financial centers expands globally, also is evident within countries.
In the United States for instance, New York concentrates the leading invest-
ment banks with only one other major international financial center in this
enormous country, Chicago. Sydney and Toronto have equally gained power
in continentally sized countries and have taken over functions and market
share from what were once the major commercial centers, respectively
Melbourne and Montreal. So have Sao Paulo and Mumbai, which have
gained share and functions from respectively Rio de Janeiro in Brazil and
New Delhi and Calcutta in India. These are all enormous countries and one
might have thought that they could sustain multiple major financial centers.
This pattern is evident in many countries.” Consolidation of one leading
financial center in each country is an integral part of the growth dynamics in
the sector rather than the result of losses in the losing cities.

There is both consolidation in fewer major centers across and within coun-
tries and a sharp growth in the numbers of centers that become part of the
global network as countries deregulate their economies. Mumbai, for
instance, became incorporated in the global financial network in the early
1990s after India (partly) deregulated its financial system. This mode of
incorporation into the global network is often at the cost of losing functions
which these cities may have had when they were largely national centers. Today
the leading, typically foreign, financial, accounting, and legal services firms
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enter their markets to handle many of the new cross-border operations.
Incorporation in the global market typically happens without a gain in their
global share of the particular segments of the market they are in even as
capitalization may increase, often sharply, and even though they add to the
total volume in the global market.

Why is it that at a time of rapid growth in the network of financial centers,
in overall volumes, and in electronic networks, we have such high concentra-
tion of market shares in the leading global and national centers? Both global-
ization and electronic trading are about expansion and dispersal beyond
what had been the confined realm of national economies and floor trading.
Indeed, one might well ask why financial centers matter at all.

The Continuing Utility of Spatial Agglomeration

The continuing weight of major centers is, in a way, countersensical, as is, for
that matter, the existence of an expanding network of financial centers. The
rapid development of electronic exchanges, the growing digitization of much
financial activity, the fact that finance has become one of the leading sectors
in a growing number of countries, and that it is a sector that produces a dema-
terialized, hypermobile product, all suggest that location should not matter. In
fact geographic dispersal would seem to be a good option given the high cost
of operating in major financial centers. Further, the last ten years have seen an
increased geographic mobility of financial experts and financial services firms.

There are, in my view, at least three reasons that explain the trend toward
consolidation in a few centers rather than massive dispersal.

The Importance of Social Connectivity and Central Functions

First, while the new communication technologies do indeed facilitate geo-
graphic dispersal of economic activities without losing system integration,
they have also had the effect of strengthening the importance of central
coordination and control functions for firms and, even, for markets.® Indeed
for firms in any sector, operating a widely dispersed network of branches and
affiliates and operating in multiple markets has made central functions far
more complicated. Their execution requires access to top talent, not only
inside headquarters but also, more generally, to innovative milieus—in tech-
nology, accounting, legal services, economic forecasting, and all sorts of
other, many new, specialized corporate services. Major centers have massive
concentrations of state of the art resources that allow maximization of the
benefits of the new communication technologies and to govern the new con-
ditions for operating globally. Even electronic markets such as NASDAQ and
E-Trade rely on traders and banks which are located somewhere, with at least
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some in a major financial center. The question of risk and how it is handled
and perceived is yet another factor which has an impact on how the industry
organizes itself, where it locates operations, what markets become integrated
into the global capital market, and so on.

One fact that has become increasingly evident is that to maximize the benefits
of the new information technologies firms need not only the infrastructure but
a complex mix of other resources. In my analysis organizational complexity is
a key variable allowing firms to maximize the utility/benefits they can derive
from using digital technology (Sassen 2001: 110-26). In the case of financial
exchanges we could make a parallel argument. Most of the value added that
these technologies produce for advanced service firms and exchanges lies in
so-called externalities. And this means the material and human resources—
state of the art office buildings, top talent, and the social networking
infrastructure that maximizes connectivity. Any town can have fiber optic
cables, but this is not sufficient for global social connectivity (Garcia 2002).

A second fact that is emerging with greater clarity concerns the meaning of
‘information’. There are two types of information. One is the datum, which
may be complex yet is standard knowledge: the level at which a stock market
closes, a privatization of a public utility, the bankruptcy of a bank. But
there is a far more difficult type of ‘information’, akin to an interpretation/
evaluation/judgment. It entails negotiating a series of datums and a series of
interpretations of a mix of datums in the hope of producing a higher order
datum. Access to the first kind of information is now global and immediate
from just about any place in the highly developed world thanks to the digital
revolution. But it is the second type of information that requires a complicated
mixture of elements—the social infrastructure for global connectivity—
which gives major financial centers a leading edge.

It is possible, in principle, to reproduce the technical infrastructure anywhere.
Singapore, for example, has technical connectivity matching Hong Kong’s.
But does it have Hong Kong’s social connectivity? At a higher level of
global social connectivity we could probably say the same for Frankfurt
and London. When the more complex forms of information needed to execute
major international deals cannot be gotten from existing data bases, no
matter what one can pay, then one needs the social information loop and the
associated de facto interpretations and inferences that come with bouncing
off information among talented, informed people. It is the weight of this
input that has given a whole new importance to credit rating agencies, for
instance. Part of the rating has to do with interpreting and inferring. When
this interpreting becomes ‘authoritative’ it becomes ‘information’ available to
all. The process of making inferences/interpretations into ‘information’ takes
quite a mix of talents and resources.

In brief, financial centers provide the social connectivity that allows a firm
or market to maximize the benefits of its technical connectivity.
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Cross-border Mergers and Alliances

Global firms and markets in the financial industry need enormous resources,
a trend which is leading to rapid mergers and acquisitions of firms and stra-
tegic alliances among markets in different countries. These are happening on
a scale and in combinations few would have foreseen as recently as the early
1990s. There are growing numbers of mergers among respectively financial
services firms, accounting firms, law firms, insurance brokers, in brief, firms
that need to provide a global service. A similar evolution is also possible for
the global telecommunications industry which will have to consolidate in
order to offer a state of the art, globe-spanning service to its global clients,
among which are the financial firms.

I would argue that yet another kind of ‘merger’ is the consolidation of elec-
tronic networks that connect a very select number of markets. There are a
number of networks connecting markets that have been set up in the last few
years. In 1999 NASDAQ, the second largest US stock market after the
New York Stock Exchange (NYSE), set up NASDAQ Japan and in 2000
NASDAQ Canada. This gives investors in Japan and Canada direct access to
the market in the United States. Europe’s more than thirty stock exchanges
have been seeking to shape various alliances. Euronext (NEXT) is Europe’s
largest stock exchange merger, an alliance among the Paris, Amsterdam, and
Brussels Bourses. The Toronto Stock Exchange has joined an alliance with
the NYSE to create a separate global trading platform. The NYSE is a found-
ing member of a global trading alliance, Global Equity Market (GEM)
which includes ten exchanges, among them Tokyo and NEXT. Also small
exchanges are merging: in March 2001 the Tallinn Stock Exchange in Estonia
and its Helsinki counterpart created an alliance. A novel pattern is hostile
takeovers, not of firms, but of markets, such as the (failed) attempt by the
owners of the Stockholm Stock Exchange to buy the London Stock
Exchange (for a price of US$3.7 billion).

These developments may well ensure the consolidation of a stratum of
select financial centers at the top of the worldwide network of thirty or forty
cities through which the global financial industry operates.” Taking an indi-
cator such as equities under management shows a similar pattern of spread
and simultaneous concentration at the top of the hierarchy. The worldwide
distribution of equities under institutional management is spread among a
large number of cities which have become integrated in the global equity mar-
ket along with deregulation of their economies and the whole notion of
‘emerging markets’ as an attractive investment destination. In 1999 (the latest
year for which data are available), institutional money managers around the
world controlled approximately US$14 trillion. Thomson Financials (1999),
for instance, has estimated that at the end of 1999, twenty-five cities
accounted for about 80% of the world’s valuation. These twenty-five cities
also accounted for roughly 48% of the total market capitalization of the
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world which stood at US$24 trillion at the end of 1999. On the other hand,
this global market is characterized by a disproportionate concentration in the
top six or seven cities. London, New York, and Tokyo together accounted for
a third of the world’s total equities under institutional management in 1999.

These developments make clear a second important trend that in many
ways specifies the current global era. These various centers do not just com-
pete with each other: there is collaboration and division of labor. In the inter-
national system of the postwar decades, each country’s financial center, in
principle, covered the universe of necessary functions to service its national
companies and markets. The world of finance was, of course, much simpler
than it is today. In the initial stages of deregulation in the 1980s there was a
strong tendency to see the relation among the major centers as one of straight
competition when it came to international transactions. New York, London,
and Tokyo, then the major centers in the system, were seen as competing. But
in my research in the late 1980s on these three top centers I found clear evid-
ence of a division of labor already there. They remain the major centers in
the system today with the addition of Frankfurt and Paris in the 1990s. What
we are seeing now is an additional pattern whereby the cooperation or divi-
sion of functions is somewhat institutionalized: strategic alliances not only
between firms across borders but also between markets. There is competition,
strategic collaboration, and hierarchy.

In brief, the need for enormous resources to handle increasingly global
operations in combination with the growth of central functions described
earlier, produces strong tendencies toward concentration and hence hierarchy
even as the network of financial centers has expanded.

Denationalized Elites and Agendas

National attachments and identities are becoming weaker for global firms
and their customers. This is particularly strong in the West, but may develop
in Asia as well. Deregulation and privatization have weakened the need for
national financial centers. The nationality question simply plays differently in
these sectors than it did even a decade ago. Global financial products are
accessible in national markets and national investors can operate in global
markets. For instance, some of the major Brazilian firms now list on the
NYSE, and bypass the Sao Paulo exchange, a new practice which has caused
somewhat of an uproar in specialized circles in Brazil (Schiffer 2002). While
it is as yet inconceivable in the Asian case, this may well change given the
growing number of foreign acquisitions of major firms in several countries
after the 1997-8 crisis. Another indicator of this trend is the fact that the
major US and European investment banks have set up specialized offices in
London to handle various aspects of their global business. Even French
banks have set up some of their global specialized operations in London,
inconceivable a decade ago and still not avowed in national rhetoric.
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One way of describing this process is as what I call an incipient and highly
specialized denationalization of particular institutional arenas (Sassen 2004).
It can be argued that such denationalization is a necessary condition for eco-
nomic globalization as we know it today. The sophistication of this system
lies in the fact that it only needs to involve strategic institutional areas—most
national systems can be left basically unaltered. China is a good example. It
adopted international accounting rules in 1993, necessary to engage in inter-
national transactions. To do so it did not have to change much of its domestic
economy. Japanese firms operating overseas adopted such standards long
before Japan’s government considered requiring them. In this regard the
‘wholesale’ side of globalization is quite different from the global consumer
markets, in which success necessitates altering national tastes at a mass level.
This process of denationalization has been strengthened by state policy
enabling privatization and foreign acquisition. In some ways one might
say that the Asian financial crisis has functioned as a mechanism to dena-
tionalize, at least partly, control over key sectors of economies which, while
allowing the massive entry of foreign investment, never relinquished that
control.!”

Major international business centers produce what we could think of as a
new subculture, a move from the ‘national’ version of international activities
to the ‘global’ version. The long-standing resistance in Europe to M&As,
especially hostile takeovers, or to foreign ownership and control in East Asia,
signal national business cultures that are somewhat incompatible with the
new global economic culture. I would posit that major cities, and the variety
of so-called global business meetings (such as those of the World Economic
Forum in Davos and other similar occasions), contribute to denationalize
corporate elites. Whether this is good or bad is a separate issue; but it is,
I would argue, one of the conditions for setting in place the systems and
sub-cultures necessary for a global economic system.

The Global Capital Market and the State

The explosive growth in financial markets in combination with the tight
organizational structure of the industry described in the preceding section,
suggest that the global capital market today contributes to a distinct political
economy. The increase in volumes per se may be secondary in many regards.
But when these volumes can be deployed, for instance, to overwhelm national
central banks, as happened in the 1994 Mexico and the 1997 Thai crises, then
the fact itself of the volume becomes a significant variable.!!

Further, when globally integrated electronic markets can enable investors
rapidly to withdraw well over US$100 billion from a few countries in South
East Asia in the 1997-8 crisis, and the foreign currency markets had the
orders of magnitude to alter exchange rates radically for some of these
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currencies, then the fact of digitization emerges as a significant variable that
goes beyond its technical features.!?

These conditions raise a number of questions concerning the impact of
this concentration of capital in markets that allow for high degrees of circu-
lation in and out of countries. Does the global capital market now have the
power to ‘discipline’ national governments, that is to say, to subject at least
some monetary and fiscal policies to financial criteria where before this was
not quite the case? How does this affect national economies and government
policies more generally? Does it alter the functioning of democratic govern-
ments? Does this kind of concentration of capital reshape the accountability
relation that has operated through electoral politics between governments
and their people? Does it affect national sovereignty? And, finally, do these
changes reposition states and the interstate system in the broader world of
cross-border relations? These are some of the questions raised by the particu-
lar ways in which digitization interacts with other variables to produce the
distinctive features of the global capital market today. The responses in
the scholarly literature vary, ranging from those who find that in the end the
national state still exercises the ultimate authority in these matters (Gilbert
and Helleiner 1999; Andrew, Henning, and Pauly 2002) to those who see an
emergent power gaining at least partial ascendance over national states
(Panitch 1996).

For me these questions signal the existence of a second type of embedded-
ness: the largely digitized global market for capital is embedded in a thick
world of national policy and state agencies. It is so in a double sense. First,
as has been widely recognized, in order to function these markets require spe-
cific types of guarantees of contract and protections, and specific types of
deregulation of existing frameworks (Graham and Richardson 1997; Garrett
1998; Picciotto and Mayne 1999). An enormous amount of government work
has gone into the development of standards and regimes to handle the new
conditions entailed by economic globalization. Much work has been done on
competition policy and on the development of financial regulations, and
there has been considerable willingness to innovate and to accept whole new
policy concepts by governments around the world. The content and specifi-
cations of much of this work is clearly shaped by the frameworks and tradi-
tions evident in the North Atlantic region. This is not to deny the significant
differences between the United States and the European Union for instance,
or among various individual countries. But rather to emphasize that there is
a clear western style that is dominant in the handling of these issues and
second, that we cannot simply speak of ‘Americanization’ since in some cases
Western European standards emerge as the ruling ones.

Second, in my reading, today the global financial markets are not only
capable of deploying the raw power of their orders of magnitude but also of
producing ‘standards’ that become integrated into national public policy and
shape the criteria for what has come to be considered ‘proper’ economic
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policy.! The operational logic of the capital market contains criteria for what
leading financial interests today consider not only sound financial, but also
economic policy. These criteria have been constructed as norms for important
aspects of national economic policymaking going far beyond the financial
sector as such.'#

These dynamics have become evident in a growing number of countries as
these became integrated into the global financial markets. For many of these
countries, these norms have been imposed from the outside. As has often
been said, some states are more sovereign than others in these matters. Some
of the more familiar elements that have become norms of ‘sound economic
policy’ are the new importance attached to the autonomy of central banks,
anti-inflation policies, exchange rate parity and the variety of items usually
referred to as ‘IMF conditionality’.!> The IMF has been an important vehicle
for instituting standards that work to the advantage of global firms and
markets generally, very often to the detriment of other types of economic
actors (e.g. Ferleger and Mandle 2000).°

Digitization of financial markets and instruments played a crucial role in
raising the orders of magnitude, the extent of cross-border integration, and
hence the raw power of the global capital market. Yet this process was shaped
by interests and logics that typically had little to do with digitization per se,
even though the latter was crucial. This makes clear the extent to which these
digitized markets are embedded in complex institutional settings. Second,
while the raw power achieved by the capital markets through digitization also
facilitated the institutionalizing of certain finance-dominated economic cri-
teria in national policy, digitization per se could not have achieved this policy
outcome.

Conclusion

The vast new economic topography implemented through the emergence and
growth of electronic markets is but one element in an even vaster economic
chain that is in good part embedded in non-electronic spaces. There is today
no fully virtualized market, firm or economic sector. Even finance, the most
digitized, dematerialized, and globalized of all sectors has a topography that
weaves back and forth between actual and digital space. This essay sought to
show that these features produce a double type of embeddedness in the case
of today’s global and largely digitized market for capital.

One of these is that the globalization itself of the market has raised the
level of complexity of this market and its dependence on multiple types of
non-digital resources and conditions. Information technologies have not
eliminated the importance of massive concentrations of material resources
but have, rather, reconfigured the interaction of capital fixity and hypermobility.
The complex management of this interaction is dependent in part on the
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mix of resources and talents concentrated in a network of financial centers.
This has given a particular set of places, global cities, a new competitive
advantage in the functioning of the global capital market at a time when the
properties of the new information and communication technologies could
have been expected to eliminate the advantages of agglomeration, particu-
larly for leading and globalized economic sectors, and at a time when
national governments have lost some authority over these markets.

In theory, the intensification of deregulation and the instituting of policies
in various countries aimed at creating a supportive cross-border environment
for financial market transactions, could have dramatically changed the loca-
tional logic of the industry. This is especially the case because it is a digitized
and globalized industry that produces dematerialized outputs. It could be
argued that the one feature that could keep this industry from having a very
broad range of locational options would be regulation. With deregulation
that constraint should be disappearing. Other factors such as the premium
paid for location in major cities should be a deterrent to locate there and with
the new developments of telecommunications there should be no need for
such central locations.

The second type of embeddedness is that at the same time, these new
technologies have raised the orders of magnitude and capabilities of finance
to thresholds that make it a sector distinct from other major sectors in the
economy. The effect has been a financializing of economies and the growing
weight of the operational logic of financial markets in shaping economic
norms for policymaking. This is significant in two ways. No matter how
globalized and electronic, finance requires specific regulatory conditions and
hence depends partly on the participation of national states to produce these
conditions. The other is that this participation has taken the form of intro-
ducing into public policy a set of criteria that reflect the current operational
logic of the global market for capital. The formation of a global capital market
has come to represent a concentration of power that is capable of influencing
national government economic policy, and by extension other policies.

The organizing effort in this essay was to map the locational and institu-
tional embeddedness of the global capital market. In so doing, the paper
also sought to signal that there might be more potential for governmental
participation in the governance of the global economy than much current
commentary on globalization allows for given its emphasis on hypermobility,
telecommunications, and electronic markets. But the manner of this participa-
tion may well be quite different from long-established forms. Indeed, we may
be seeing instances where the gap between these older established conceptions
and actual global dynamics—particularly in the financial markets—is
making possible the emergence of a distinct zone for transactions and
governance mechanisms, which although electronic and cross-border in some
of its key features, is nonetheless structured and partly located in a specific
geography. By emphasizing the embeddedness of the most digitized and
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global of all markets, the market for capital, the analysis presented here
points to a broader conceptual landscape within which to understand global
electronic markets today, both in theoretical and in policy terms.

Notes

1. The foreign exchange market was the first one to globalize, in the mid-1970s. Today
it is the biggest and in many ways the only truly global market. It has gone from a
daily turnover rate of about US$15 billion in the 1970s, to US$60 billion in the early
1980s, and an estimated US$1.3 trillion today. In contrast, the total foreign currency
reserves of the rich industrial countries amounted to about 1 trillion in 2000.

2. Wholesale finance has historically had strong tendencies toward cross-border cir-
culation, whatever the nature of the borders might have been. Venice based Jewish
bankers had multiple connections with those in Frankfurt, and those in Paris with
those in London; the Hawala system in the Arab world was akin to the Lombard
system in western Europe. For a detailed discussion see Arrighi (1994).

3. Switzerland’s international banking was, of course, the exception. But this was a
very specific type of banking and does not represent a global capital market, par-
ticularly given the fact that it was a basically closed national financial system at the
time.

4. The level of concentration is enormous among these funds, partly as a consequence
of mergers and acquisitions driven by the need for firms to reach what are de facto
the competitive thresholds in the global market today.

5. While currency and interest-rates derivatives did not exist until the early 1980s and
represent two of the major innovations of the current period, derivatives on com-
modities, so-called futures, have existed in some version in earlier periods.
Famously, Amsterdam’s stock exchange in the seventeenth century—when it was
the financial capital of the world—was based almost entirely on trading in com-
modity futures.

6. Among the main sources of data for the figures cited in this section are BIS (the
Bank for International Settlements in Basel); IMF national accounts data; special-
ized trade publications such as Wall Street Journal’s WorldScope, MorganStanley
Capital International, The Banker, data listings in the Financial Times and in The
Economist and, especially for a focus on cities, the data produced by Technimetrics,
Inc., now part of Thomson Financial.

7. In France, Paris today concentrates larger shares of most financial sectors than it
did ten years ago and once important stock markets like Lyon have become
‘provincial’, even though Lyon is today the hub of a thriving economic region.
Milano privatized its exchange in September 1997 and electronically merged Italy’s
ten regional markets. Frankfurt now concentrates a larger share of the financial
market in Germany than it did in the early 1980s, and so does Zurich, which once
had Basel and Geneva as significant competitors.

8. This is one of the seven organizing hypotheses through which I specified my global
city model. (For a full explanation see Sassen 2001, preface to new edition.)

9. We now also know that a major financial center needs to have a significant share
of global operations to be such. If Tokyo does not succeed in getting more of such
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operations, it is going to lose position in the global hierarchy notwithstanding its
importance as a capital exporter. It is this same capacity for global operations that
will keep New York at the top levels of the hierarchy even though it is largely fed
by the resources and the demand of domestic (though state-of-the-art) investors.

. For instance, Lehman Brothers bought Thai residential mortgages worth half a

billion dollars for a 53% discount. This was the first auction conducted by the
Thai government’s Financial Restructuring Authority which conducted the sale
of $21 billion of financial companies’ assets. It also acquired the Thai operations
of Peregrine, the failed Hong Kong investment bank. The fall in prices and in
the value of the yen has made Japanese firms and real estate attractive targets for
foreign investors. Merril Lynch’s has bought thirty branches of Yamaichi
Securities, Société Generale Group 80% of Yamaichi International Capital
Management, Travelers Group is now the biggest shareholder of Nikko, the third
largest brokerage, and Toho Mutual Insurance Co. announced a joint venture
with GE Capital. These are but some of the best known examples. Much valuable
property in the Ginza—Tokyo’s high priced shopping and business district—is
now being considered for acquisition by foreign investors in a twist on
Mitsubishi’s acquisition of Rockefeller Center in New York City a decade earlier.
The new financial landscape maximizes these impacts: the declining role of com-
mercial banks and the ascendance of securities industry (with limited regulation
and significant leverage), the greater technical capabilities built into the industry,
and aggressive hedging activities by asset management funds. Rather than coun-
teracting the excesses of the securities industries, banks added to this landscape
by accepting the forecast of long-term growth in these economies (thus also
adding to the capital inflow and to the fairly generalized disregard for risk and
quality of investments), and then joining the outflow. Furthermore, at the center
of these financial crises were institutions whose liabilities were perceived as hav-
ing an implicit government guarantee, even though as institutions they were
essentially unregulated, and thus subject to so-called ‘moral hazard’ problems,
that is, the absence of market discipline. Anticipated protection from losses based
on the IMF’s willingness to assist in bailing out international banks and failed
domestic banks in Mexico encouraged excessive risk-taking. It is not the first time
that financial intermediaries with substantial access to government liability guar-
antees posed a serious problem of moral hazard, in the United States savings and
loan crisis being an earlier instance (Brewer, Evanoff, and Jacky 2001).

Global capital market integration, much praised in the 1990s for enhancing eco-
nomic growth, became the problem in the East Asian financial crisis. Although
the institutional structure for regulating the economy is weak in many of these
countries, as has been widely documented, the fact of global capital market integ-
ration played the crucial role in the East Asian crisis as it contributed to enor-
mous over-leveraging and to a boom-bust attitude by investors, who rushed in at
the beginning of the decade and rushed out when the crisis began even though the
soundness of some of the economies involved did not warrant that fast a retreat.
The magnitude of debt accumulation, only made possible by the availability of
foreign capital, was a crucial factor: in 1996 the total bank debt of East Asia was
$2.8 trillion, or 130% of GDP, nearly double that from a decade earlier. By 1996
leveraged debt for the median firm had reached 620% in South Korea, 340% in
Thailand and averaged 150-200% across other East Asian countries. This was
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financed with foreign capital inflows that became massive outflows in 1997 (Bank
for International Settlements 2000).

13. 1(1996: ch. 2) try to capture this normative transformation in the notion of pri-
vatizing certain capacities for making norms that in the recent history of states
under the rule of law were in the public domain. Now what are actually elements
of a private logic emerge as public norms even though they represent particular
rather than public interests. This is not a new occurrence in itself for national
states under the rule of law; what is perhaps different is the extent to which the
interests involved are global.

14. This is not to deny that other economic sectors, particularly when characterized
by the presence of a limited number of very large firms, have exercised specific
types of influence over government policymaking (Dunning 1997).

15. Since the Southeast Asian financial crisis there has been a revision of some of the
specifics of these standards. For instance, exchange rate parity is now posited in
less strict terms. The crisis in Argentina that broke in December 2001 has further
raised questions about aspects of IMF conditionality. But neither crisis has elim-
inated the latter.

16. One instance here is the IMFs policy that makes it cheaper for investors to pro-
vide short-term loans protected by the IMF at the expense of other types of
investments. The notion behind this capital standard is that short-term loans are
generally thought to have less credit risk, and as a result the Basel capital rules
weigh cross-border claims on banks outside the OECD system at 20% for short-
term loans—under one year, and at 100% if over a year. This encouraged short-
term lending by banks in developing countries. Borrowers, given lower rates, took
short-term loans. The result was the accumulation of a large volume of repay-
ment coming due in any given year. Thus Basle risk weights and market risk do
not interact properly as a signal. According to the Basle weight risks, it was safer
to lend to a Korean bank than to a Korean conglomerate as the latter would incur
a 100% weight capital charge, compared to 20% for a bank. The official position
was thus to extend more loans to the banks than to the conglomerates.
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How are Global Markets Global?
The Architecture of a Flow World

KARIN KNORR CETINA

Introduction

A few years into the twenty-first century, globalization has captured the public
and scholarly imagination. For many, globalization epitomizes the sense of
rupture with the past that pervades the public perception, as well as whatever
future lies ahead. Globalization, some think, will take us beyond modernity
with its projects of rationality, nation state dominance, and industrialization.
Others object that globalization is little more than ‘globaloney’, an inflated
catchword for abstract, imprecise, and erroneous accounts that cite every-
thing that can be linked to some transnational process as evidence for a
global age. In what follows I shall develop an analysis of a global sphere that
attempts to avoid abstractness and imprecision. I do not wish to address
globalization as a general process that crystallizes into a world society, molds
the whole world into a single place, or knits together world-spanning eco-
nomic interests and groups. | maintain that the notion of ‘world’ as a natural
container of globalizing processes of many sorts is itself problematic; what a
global world involves as a presupposed and factual context will differ in
various areas of global practice, and needs to be investigated rather than
assumed. The phenomenon I want to examine is that of global currency (or
foreign exchange) markets, which by all accounts—participants, economists,
and, very rarely, social scientists—are genuinely global markets. As collective
disembodied systems generated entirely in a symbolic space, these markets
can in fact be seen as an icon of contemporary global high-technology cul-
ture. Yet we know very little about these cultures. They raise important ques-
tions for economists, who consider exchange rates to be a significant catalyst
of global markets with far-reaching effects on the income, wealth, and welfare

This chapter draws in part on Karin Knorr Cetina, 2003. ‘From Pipes to Scopes: The Flow
Architecture of Financial Markets’, Distinktion 7: 7-23. The parts are reprinted with the per-
mission of the journal. I am heavily indebted to the managers, traders, salespersons, and analysts
whose activities I studied together with Urs Bruegger, my coauthor on other papers, and who so
generously shared with us the information we collected. Research for this chapter is supported
by a grant from the Deutsche Forschungsgemeinschaft. An earlier version was presented at the
conference ‘Economies at Large’, New York November 1415, 2003.
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of communities.! These cultures also raise important questions for sociologists,
not the least of which is how we are to understand the global social systems
embedded in the respective economic transactions. And it is important to
realize that we are indeed confronted with global social systems here. Traders
are the major operators in international currency markets, and they are inter-
connected by high-technology communication in real time, passing on their
‘books’, when accounts are not closed in the evening, from time zone to time
zone, following the sun. This situation has to be distinguished from that of
dispersed brokerage communities in major exchanges, in which members do
not exhibit high-frequency dynamic interaction with one another across
countries and exchanges. Traders in interbank currency dealing do not broker
deals but trade for their banks’ accounts via direct dealer-to-dealer contact or
via electronic brokerage systems (EBS) disengaged from local settings.

Theory

What, then, does globalization involve in a concrete case, that of global cur-
rency markets? What is the architecture of this smooth-running system that
has the highest average daily turnover in all financial markets (US$1.2 trillion
in 2001, Bank for International Settlements 2002) and spans all time zones?
What are the nuts and bolts of its construction, and what sort of ‘world’ is
implied? The answer I shall develop entails something of a ‘discontinuist’
interpretation of global developments. By this I mean that genuinely global
forms are in some respects unique—global currency markets, for example, are
distinct in design and mechanism from previous incidences of financial mar-
kets. To capture the nature of the discontinuities involved I draw a distinction
between two types of markets: those based on a network architecture, where
social relationships carry much of the burden of specifying market behavior
and of explaining some market outcomes, and markets that have become
disembedded and decoupled from networks and exhibit what I call a flow
architecture.” Economic sociologists have recently tended to view markets as
embedded in social relations and social networks, the structures they see as
defining markets and framing economic action (e.g. Baker 1981; White 1981,
2002; Granovetter 1985; Burt 1992; Swedberg 1997; Uzzi 1997; Baker,
Faulkner, and Fisher 1998; DiMaggio and Louch 1998; Podolny 2001). Global
currency markets, I maintain, and other financial markets like them, are flow
markets rather than network markets; they differ substantially from a market
that is mainly relationally structured. Though flow architectures may include
networks, these networks are not the salient structuring principle of today’s
global markets. I use the notion of a flow in this context to specify a second
discontinuity, that between the spatial or physical world we usually conceive
of, and that of a timeworld. Most of our world notions imply that the world
is a place (however extended) or perhaps a totality of objects (e.g. the physical
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universe) ‘wherein’ we live, and ‘in’ which factual (e.g. globalization) and
symbolic processes can be said to take place. The defining characteristic of
this sort of world is that it is given or presupposed. In its presupposed nature,
it cannot be made intelligible by the things that happen ‘in’ the world;
the world has a distinctive structure of its own that differs from the things
that happen in it. In a timeworld or flowworld of the sort I will specify the
content itself is processual—a ‘melt’ of material that is continually in flux,
and that exists only as it is being projected forward and calls forth particip-
ants’ reactions and contribution to the flux. Only ‘frames’, it would seem,
for example, the frames that computer screens represent in a global financial
market, are presupposed in this flowworld. The content, the entire constella-
tion of things that pass as the referential context wherein some action takes
place, is not separate from the totality of ongoing activities.

All this will become clearer below. What still needs to be addressed here is
what happens at the points of transition between a network architecture and
a flow architecture of markets. My answer is that global scopic systems
emerge, projecting market reality while at the same time carrying it forward
and allowing it to flow. The crucial element, then, in the flow architecture of
global currency markets is the scopic system that sustains them. The term
‘-scope’, derived from the Greek ‘scopein’, to see, when combined with a qual-
ifying notion, means an instrument etc. for seeing or observing, as in
‘periscope’. Social scientists tend to think in terms of mechanisms of coordi-
nation, which is what the network notion stands for; a network is an arrange-
ment of nodes tied together by relationships which serve as conduits of
communication, resources, and other coordinating instances that hold the
arrangement together by passing between the nodes. Cooperations, strategic
alliances, exchange, emotional bonds, kinship ties, ‘personal relations’, and
forms of grouping and entrenchment can all be seen to work through ties and
to instantiate sociality in networks of relationships. But we should also think
in terms of reflexive mechanisms of observation and projection, which the
relational vocabulary does not capture. Like an array of crystals acting as
lenses that collect light, focusing it on one point, such mechanisms collect
and focus activities, interests, and events on one surface, from whence
the result may then be projected again in different directions. When such a
mechanism is in place, coordination and activities respond to the projected
reality to which participants become oriented. The system acts as a centering
and mediating device through which things pass and from which they flow
forward. An ordinary observer who monitors events is an instrument for
seeing. When such an ordinary observer constructs a textual or visual
rendering of the observed and televises it to an audience, the audience may
start to react to the features of the reflected, represented reality rather than
to the embodied, pre-reflexive occurrences.

In the financial markets studied the reflexive mechanism and ‘projection
plane’ is the computer screen; along with the screen come software and
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hardware systems that provide a vast range of observation, presentation, and
interaction capabilities sustained by information and service provider firms.
Given these affordances, the pre-reflexive reality is cut off and replaced; some
of the mechanisms that we take for granted in a lifeworld, for example, its
performative possibilities, have been integrated into the systems, while others
have been replaced by specialized processes that feed the screen. The technical
systems gather up a lifeworld while simultaneously projecting it. They also
‘appresent’ (bring near, see Schutz and Luckmann 1973) and project layers of
context and horizons that are out of reach in ordinary lifeworlds—they
deliver not only transnational situations, but a global world spanning all
major time zones. As I shall argue in the section on ‘The Mirrored Market:
“GRS” Illustrated’, they do this from trading floors located in global cities
(Sassen 2001), which serve as the bridgehead centers of the flow architecture
of financial markets. Raised to a level of analytic abstraction, the configura-
tion of screens, capabilities, and contents that traders in financial markets
confront corresponds to a global reflex system, or GRS, where R stands for
the reflexively transmitted and reflex-like (instantaneously) projected
action—and other capabilities of the system and G stands for the global,
scopic view and reach of the reflex system. For the present purpose, which is
that of distinguishing between forms of coordination relevant to under-
standing markets, the term is intended to denote a reflexive form of coordi-
nation that is flat (nonhierarchical) in character while at the same time being
based on a comprehensive, aggregate view of things—the reflected and pro-
jected global context and transaction system. This form of coordination con-
trasts with network forms of coordination which, according to the present
terminology, are pre-reflexive in character—networks are embedded in terri-
torial space, and they do not suggest the existence of reflexive mechanisms of
projection that aggregate, contextualize, and augment the relational activities
within new frameworks that are analytically relevant to understanding the
continuation of activities. With the notion of a GRS system, I am offering
a simplifying term for the constellation of technical, visual, and behavioral
components packaged together on financial screens that deliver to particip-
ants a global world in which they can participate on a common platform,
that of their shared computer screens. On a technological level, the GRS
mechanism postulated requires that we understand as analytically relevant
for a conception of financial markets not only electronic connections, but
computer terminals and screens—the sorts of teletechnologies (Clough 2000: 3)
that are conspicuously present on trading floors and the focus of particip-
ants’ attention—as well as the trading floors themselves, where these screens
cluster and through which markets pass.

Providing the teletechnologies, and to a significant extent the activities of
‘gathering up’ and televising a global world, are the tasks of provider firms
which own and distribute the equipment and feed the screens. What from the
viewpoint of the phenomenology of the everyday world are historical and
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evolutionary processes that constitute ‘the’ world as always prior to our
current ways of living in it, are here corporate processes of technological and
semantic as-it-happens world construction. The ‘world’ of these financial
markets is in the care of corporate specialists to whom it has been
outsourced. This was not the case historically; as detailed below, the firms
that now provide the GRS and its content originally took over and delivered
only small tasks like that of collecting and displaying price quotes that had
been an integral part of trading long before any computerization. As more
functions and contents were added, and traders learned to take what became
ready-to-hand on ever more screens as their essential points of reference,
‘worldliness’ emerged in the sense of an on screen referential context wherein
everything takes place. Reuters, Bloomberg, and Telerate, the three most
important provider firms today, do not of course deliver this global financial
world as a kind of finished product. The world still must be seen as an emerg-
ent reality that opens itself and takes participants into its presence from the
materials and capabilities that the firms provide. Participants co-constitute
the screen world as they operate in the constellation of equipment, practices,
and concerns which they share. They also quite literally contribute to it. Not
only do Reuters, Bloomberg, and Telerate feed the screen, but traders do as well;
they input deals and reference observations, and they act as informants for the
provider industry that builds its world pictures partly in consultation with
market participants. The whole universe is doubly reflexive, first in the sense
of the GRS mechanism that continually projects financial reality as it emerges,
and second in the sense of immediate market participants’ contribution to the
projection.

The whole universe is also informational. What discloses itself to particip-
ants in the mass of materials on their financial screens is not the presence of
objects but the presence of information. What we are really dealing in,
traders say, is information. This does not just mean that in doing deals,
traders buy and sell information, which they also do. Rather it means that
they act in a universe that continually ‘frees’ information as traders recognize
and respond to the things that come up. As Dreyfus (1991: 338) has argued,
for modern man, starting with Descartes, reality is such that we encounter
objects to be controlled and organized to satisfy our desires. We may even
experience ourselves as objects to be augmented and improved in the assump-
tion that this will enhance our life. Traders do not encounter finished, pre-
existing objects that can be made intelligible scientifically and that serve as
resources for technological projects of transformation. What shows up on their
screens are not ‘beings’ at all but rather moments of opportunity to act that
pass quickly and that, as others to whom these moments also disclose them-
selves respond, occasion the next set of opportunities. Thus traders find
themselves in a succession of shared informational situations or ‘clearings’.
The mundane economic meaning of an informational reality that opens itself
is that it discloses opportunities for investment and speculation. The mundane
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meaning of information ‘freeing’ and emergence is that disclosure may
require (interpretative and other) work, the sort of thing that is illustrated by
the native vocabulary of information ‘extraction’.

Using the notion ‘world’ necessarily raises the question of what its materi-
ality consists of. I answered the question by claiming that this materiality is
constituted of information. This answer is consistent I think with a world
that is temporal not only in the sense that it moves, as a time context, across
physical space, but also in the sense of the transient, decaying character of its
material content. The key to the notion of information is not truth in the
sense of a correspondence with an independent reality but news: the material
on screen can disclose itself as information only in as far as it is new com-
pared to earlier material. The new is ‘presenced’ as-things-happen and van-
ishes from the screens as newer things come to pass. This sort of reality is
inherently temporal, which is what I shall also indicate by ‘flow’.

To make things more concrete now, I begin in what follows with an analy-
sis of global currency markets as focused upon computer screens, the center-
pieces of a GRS form of coordination. I will also briefly sketch the historical
innovation and emergence of the relevant systems in the 1970s and 1980s and
point out how they led to a replacement of network markets. In the section
that follows, I address the temporal features of the global markets studied.
A flow architecture, I shall argue, results from the combination of these
temporal features with the GRS form of coordination.

The Mirrored Market: ‘GRS’ Illustrated

Unlike other financial markets, the foreign exchange market is not organized
mainly in centralized exchanges but derives from inter-dealer transactions in
a global banking network of institutions; it is what is called an ‘over the
counter’ market (for excellent descriptions of bond- stock- and other finan-
cial markets see Abolafia 1996; Hertz 1998). Over the counter transactions
are made on the trading floors of major investment firms and other banks.
On the major trading floors of the global banks where we conducted our
research? in Zurich and New York, between 200 (Zurich) and 800 (New York)
traders were engaged in stock, bond, and currency trading involving various
trading techniques and instruments. Smaller floors in Sydney, Zurich, and
New York featured between 40 and 80 traders. Up to 20% of these traders
will deal in foreign exchange at desks grouped together on the floors. The
traders on these desks in inter-bank currency markets take their own “posi-
tions’ in the market in trying to gain from price differences while also offer-
ing trades to other market participants, thereby bringing liquidity to the
market and sustaining it—if necessary, by trading against their own position.
Foreign exchange deals via these channels start in the order of several hun-
dred thousand dollars per transaction, going up to a hundred million dollars
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and more. The deals are made by investors, speculators, financial managers,
central bankers, and others who want to profit from expected currency
moves, or who need currencies to help them enter or exit transnational invest-
ments (e.g. in mergers and acquisitions). In doing deals, all traders on the
floors have a range of technology at their disposal; most conspicuously, the
up to five computer screens, which display the market and serve to conduct
trading. When traders arrive in the morning they strap themselves to their
seats, figuratively speaking, they bring up their screens, and from then on
their eyes will be glued to these screens, their visual regard captured by it even
when they talk or shout to each other, their bodies and the screen world melt-
ing together in what appears to be a total immersion in the action in which they
are taking part. The market composes itself in these produced-and-analyzed
displays to which traders are attached.

What do the screens show? The central feature of the screens and the cen-
terpiece of the market for traders are the dealing prices displayed on the ‘elec-
tronic broker’, a special screen and automated dealing service that sorts
orders according to best bids and offers. It displays prices for currency pairs
(mainly dollars against other currencies such as the Swiss franc or the euro),
deals being possible at these prices. Traders frequently deal through the elec-
tronic broker which has largely replaced the ‘voice broker’ (real life broker).
The price action on EBS (electronic brokerage system) is central to the prices
they make as ‘market makers’ on another special screen (and computer net-
work) through which they trade, called the ‘Reuters conversational dealing’.
On the Reuters dealing, deals are concluded in and through bilateral ‘con-
versations’ conducted on screen. These resemble email message exchanges for
which the Reuters dealing is also used in and between dealing conversations.
On a further screen, traders watch prices contributed by different banks
worldwide; these prices are merely indicative, they express interest rather than
dealing with prices as such. Traders may also watch their own current posi-
tion in the market (e.g. their being long or short on particular currencies), the
history of deals made over recent periods, and their overall account balances
(profits and losses over relevant periods) on this or another workstation
at their disposal. Finally, the screens provide headline news, economic
commentary, and interpretations which traders watch. An important
source of information which also appears on these screens, but is closer to
traders’ actual dealing in terms of the specificity, speed, and currentness of
the information, are internal bulletin boards on which participants input
information.

Consider now the electronic infrastructures of these trading floors. All
financial markets today are heavily dependent on electronic information and
communication technologies. Some markets, for example, the foreign
exchange market that is the focus of this work, are entirely electronic markets.
As markets of interbank trading, currency markets rely on electronic tech-
nologies that enable the dealer-to-dealer contacts and trading services across
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borders and continents. The news and service provider firms Reuters,
Bloomberg, and Telerate wire together these markets, as do intranets that
internally connect the trading room terminals and other facilities of particu-
lar banks and groups of banks in global cities. In the year 2001, Reuters had
more than 300,000 terminals installed worldwide in all markets and facilities,
and Bloomberg more than 150,000. Revenue from leases of their systems
amounted to approximately $2.5 billion each at the end of 2001.* With the
terminals comes a sophisticated software; dealing and information systems,
worksheet, email and customization capabilities, electronic brokerage and
accounting services, some of which—like EBS—have been developed by the
banks themselves. The connections, and the intricate and expensive hardware
and software delivered by providers and the banking institutions themselves
constitute the material infrastructure of financial markets.

How does this bear on the difference between a network form of coordi-
nation and the reflexive, global form of coordination discussed in this chap-
ter? First, it will be obvious from the description thus far that the material
infrastructure of financial markets includes much more than electronic net-
works, the cable and satellite connections between banks and continents. It
includes trading floors in the global cities that are the financial centers in the
three major time zones: London, New York, Tokyo, Zurich, Singapore, and
a few others (see Leyshon and Thrift 1997; Sassen 2001: ch.7). The trading
floors are the bridgehead centers for a global market that moves from time
zone to time zone with the sun. The centerpieces of the interconnected floors
are their federations of terminals that feature the sophisticated hardware and
software capabilities discussed. When talking about the electronic infrastruc-
ture of financial markets, we should not lose sight of the hardware and soft-
ware of the trading floors themselves and the terminal structures that ‘ready’
these floors for trading. Second, the electronic interconnections which are
part of this federation and link all participating institutions, including the
service provider firms, are not simply coextensive with social networks
through which transactions flow. As electronic networks they correspond to
different construction criteria, involve electronic nodes and linkages irrelev-
ant to social relationships, and what flows through them frequently does not
derive from social and financial relationships; an example are EBS deals,
which are traders’ responses to anonymous buying or selling offers provided
by an automated EBS. Third and most importantly, the terminals deliver
much more than just windows to physically distant counterparties. In fact,
they deliver the reality of financial markets—the referential whole to which
‘being in the market’ refers, the ground on which traders step as they make
their moves, the world which they literally share through their shared tech-
nologies and systems. The thickly layered screens laid out in front of traders
provide the core of the market and most of the context. They come as close
as one can get to delivering a stand-alone world that includes ‘everything’ (see
below) for its existence and continuation: at the center the actual dealing
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prices and incoming trading conversations, in a second circle the indicative
prices, account information and some news (depending on the current mar-
ket story), and further headlines and commentaries providing a third layer of
information. It is this delivery of a world assembled and drawn together in
ways that make sense and allow navigation and accounting which suggests
the globally reflexive character of this form of coordination—and the scopic
nature of traders’ screens. The dealing and information systems on screen
visually ‘collect” and present the market to all participants.

Two aspects of the system need to be emphasized. One is that the GRS in
currency markets assembles not only relevant information about, for
example, political events, economic developments, and prices, but ‘gathers
up’ the activities themselves—it affords the possibility of performing the market
transactions and other interactions through its technological and software
capabilities. In other words, the system is reflexive and performative. In fact,
it not only affords these possibilities as an option but has drawn market
activities in completely. With the exception perhaps of situations where there
has been an electronic breakdown, when traders may resort to dealing via the
telephone, nearly all dealing transactions—trades of financial instruments—
and other interactions are performed on computer screens. This system effect-
ively eliminates the pre-reflexive reality by integrating within its framework
all relevant venues of the specialized lifeworld of financial markets. It also
offers, in addition to anonymous venues of trading through the electronic
broker, relational dealing systems—for example, the previously mentioned
Reuters conversational dealing, where one trader contacts another and deals
with him or her in what natives call a ‘dealing conversation’. This window can
also be used for conversing with a financial market friend connected to the
system about anything of mutual interest; for example, it is used extensively
for soliciting and offering and co-analyzing information. In sum, the GRS of
financial screens integrates within its framework the conduits for building
and maintaining relationships. Should we therefore conclude that this GRS is
nothing more than an electronic facilitating device for markets that run
through networks? Surely not. Roughly 80% of trades, if not more, accord-
ing to traders’ estimates, are conducted through the electronic broker, which
is an anonymous dealing system, as indicated. Even if some of these deals
involve parties with whom one entertains a business (or personal) relation-
ship, these relationships remain interactionally irrelevant since the deal-
offering parties are not disclosed in advance on the EBS. Among the 20%
maximum of the trades conducted through conversational dealing systems,
relationship deals are more likely, but they need not be dominant. Any bank
accredited for certain dealing limits and electronically connected to the system
can approach any other bank through the conversational dealing without a
preexisting or ongoing relationship. Traders also differentiate between ‘their
networks’ of contacts, those dealers and clients with whom they interact fre-
quently and consider a subset of the market; their circle of closer ‘friends’
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comprising perhaps up to five or ten people with whom they talk almost daily
and sometimes extensively via the conversational dealing system and the tele-
phone, and the market, which has a large anonymous component. As one
trader put it, ‘(the market on screen) is probably like 99.99999% anonymous’.

The second aspect to be emphasized follows from the description thus far.
The mirrored market that is comprehensively projected on computer screens
acquires a presence and profile of its own, with its own properties. Traders
are not simply confronted with a medium of communication through which
bilateral transactions are conducted, the sort of thing the telephone stands
for. They are confronted with a market that has become a ‘life form’ in its
own right, a ‘greater being’, as one of our respondents, a proprietary trader
in Zurich, put it—a being that is sometimes coherent but at other times dis-
persed and fragmented:

LG: You know it’s an invisible hand, the market is always right, it’s a life form that
has being in its own right. You know, in a sort of Gestalt sort of way () it has
form and meaning.

KK: It has form and meaning which is independent of you? You can’t control it,
is that the point?

LG: Right. Exactly, exactly!

KK: Most of the time it’s quite dispersed, or does it gel for you?

LG: A-h, that’s why I say it has life, it has life in and of itself, you know, sometimes
it all comes together, and sometimes it’s all just sort of, dispersed, and arbit-
rary, and random, and directionless and lacking cohesiveness.

KK: But you see it as a third thing? Or do you mean the other person?

LG: Asa greater being.

KK: ()

LG: No, I don’t mean the other person; I mean the being as a whole. And the being
is the foreign exchange market—and we are a sum of our parts, or it is a sum
of its parts.

The following quote also gives an inclusive definition of the market which
brings out its life-like depth. The territorial disputes between economics,
sociology, and psychology over market definitions all melt into a sort of
‘markets are everything’ in which the focus can shift from aspect to aspect:

KK: What is the market for you, is it the price action, or is it individual particip-
ants, or?

RG: Everything. Everything.

KK: Everything? The information?

RG: Everything. Everything. How loudly he’s screaming, how excited he gets, who’s
selling, who’s buying, where, which centre, what central banks are doing, what
the large funds are doing, what the press is saying, what’s happening to the
CDU (a political party in Germany), what the Malaysian prime minister is say-
ing, it’s everything—everything all the time.

All of these represent the market: who the buyers and sellers are, what sig-
nificant actors and observers both in the market and outside it do and say, all
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the agents, activities, and contextual events indicated in the above quote, as
well as all of the reactions of market observers and participants to these
events. The quote comes from an experienced trader who had worked in
several countries, including ones in the Far East before coming to Zurich.
Note that his ‘the market is everything’ refers to the manifold things that one
finds on financial screens, the news and news commentary, the confidential
information about what some major players are doing, and the prices. The
screens, or perhaps we should say the availability of a projection plane for
financial markets, appear to have enlarged rather than reduced the world of
this market. It has undeniably enlarged the world beyond that which ordin-
arily flows through trading networks, which, as we shall see in the next sec-
tion, historically was to a large extent price information.

From the traders’ perspective, and from the perspective of the observer of
traders’ lifeworld, the dominant element in the installation of trading floors
in globally interconnected financial institutions are not the electronic infra-
structural connections—the ‘pipes’ (Podolny 2001: 33) or arteries through
which transactions flow—but the computer screens and the dealing and
information capabilities which instantly reflect, project, and extend the real-
ity of these markets in toto. They give rise to a form of coordination that
includes networks but also vastly transcends them, projecting an aggregate
and contextualized market. The screens on which the market is present are
identically replicated in all institutions and on all trading floors, forming, as
it were, one huge compound mirroring and transaction device to which many
contribute and on which all draw. As an omnipresent complex ‘Other’, the
market on screen takes on a presence and a profile in its own right with its
own self-assembling and self-integrating features (e.g. the best prices world-
wide are selected and displayed), its own calculating routines (e.g. accounts
are maintained and prices may be calculated), and self-historicizing propert-
ies (e.g. price histories are displayed, and a multiplicity of other histories can
be called up). The electronic programs and circuits which underlie this screen
world assemble and implement on one platform the previously dispersed
activities of different agents; of brokers and bookkeepers, of market-makers
(traders) and analysts, of researchers and news agents. In this sense, the
screen is a building site on which a whole economic and epistemological
world is erected. It is not simply a ‘medium’ for the transmission of
pre-reflexive interactions.

How Did the Market Get on Screen? The Move Away from
Network Markets

The market has of course not always been on screen. The history of foreign
exchange markets since the 1970s instantiates and exemplifies the transition
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from a network market to a flow market utilizing a central, compound space.
Let us start with the breakdown of the Bretton Woods Agreement, which had
hitherto effectively fixed exchange rates. In the 1970s, first the United States
abolished exchange controls (1971), then major European countries, includ-
ing Britain by 1979, and finally Japan in the early 1980s, thereby effectively
eliminating the Bretton Woods Agreement of fixed exchange rates in place
since 1944. This allowed foreign exchange trading for purposes of speculation.
Before the breakdown, foreign exchange markets also existed: foreign
exchange deals are cross-border exchanges of currencies. Such exchanges
were born with the dawn of international trade and persisted through all
ages. But in the 30 years of the Bretton Woods Agreement, foreign exchange
deals reflected by and large the real requirements of companies and others
that needed foreign exchange to settle bills and pay for goods. When exchange
controls were removed, currency trading itself became possible as a market
where exchange reflected anticipation of price movements. In 1986, the deal-
ing rooms of the world had taken off, with an average of US$150 billion and
as much as $250 billion being traded around the globe, double the volume of
five years before (Hamilton and Biggart 1993). In April 1998, according to
the Bank of International Settlement’s Triennial Survey (1998), the average
daily turnover in traditional global foreign exchange instruments had risen
from $36.4 billion in 1974 to $1.5 trillion. Two-thirds of this volume derives
from speculation, that is, from inter-dealer transactions in a global banking
network of institutions. Banks had responded quickly to the business oppor-
tunities which arose with the freedom of capital that the breakdown of the
Bretton Woods system initiated. They also responded to an increasing
demand stimulated by volatile exchange and interest rates reflecting various
crises (e.g. the energy crisis of 1974) and to the tremendous growth in pension
fund and other institutional holdings that needed to be invested. Though
the volume of trading has since receded to approximately $1.2 trillion with
the economic downturn and the elimination of some currencies (Bank for
International Settlements 2002), the foreign exchange market is still by far the
largest market in daily turnover worldwide.

When exchange controls were removed in 1971, the current foreign
exchange market was born. Traders, however, had no computers, and trading
was a question of finding and negotiating this market, which lay hidden
within geographical space. A trading room, in the early beginnings, was a
room with desks and phone lines and a calculating machine. It may also have
had a central phone booth installed in the middle of the room, originally
serving as a quiet place to take international phone calls which, early on, still
had to be ordered through the phone company; only national calls could be
dialed directly. A most important device was the ‘ticker’, a device which
churned out ‘50 meters a day’ of news headlines and price pointers, as a for-
mer participant put it (see Preda 2004 for its specific history). Activities on
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the floor centered around ‘finding the market’, that is finding out what the
price of a currency was and who wanted to deal. In the following quote, a for-
mer chief of trading recalls how he continually chased after the market:

P: So you had to constantly find out what the rates were in countries.
KK: And you did this by calling up banks?
P: By, yes. And there were also calls on the telex by other banks who either wanted

to trade or wanted to know, simply wanted to know where dollar-Swiss was.

KK: ()

P: Yes, you were a broker for traders, every morning you had to fetch all the prices
in Europe, Danish crowns, Swedish crowns, Norwegian crowns, and such,
national currencies every morning, the opening rates. You gave them to traders,
they calculated them in Swiss francs, and wrote them down on big sheets.

B: And you offered two-way prices already?

P: In Swiss banks exchange rates were determined by negotiation, like in a
bazaar (etc.).

I use the notion presencing (see also Dreyfus 1991: 337) to refer to the cre-
ation of a reality that is inherently a reality in time, a timeworld as I shall say
later. A presenced market requires the transport of details from different time
zones and geographical locations. A partial attempt at making markets
present occurred before the introduction of screens: the prices written down by
hand on the ‘big sheets’ to which P. refers in the above quote were displayed
on wall boards and can be seen as early attempts at market presencing. When
screens appeared, they were at first no more than substitutes for the ‘big
sheets’: displays on which the handwritten price sheets put together by female
clerks were projected on the basis of pictures taken of the sheets on the floor.
This form of present-making rested upon a chain of activities that was in
important respects indistinguishable from the one that fetched prices in pre-
screen times: it involved narrowing down where the market was by calling up
or telexing banks, writing down the responses by hand (and perhaps recalcu-
lating prices in national currencies), and making this information available
for internal purposes through a form of central presentation. Screens began
to make present a dispersed and dissociated matrix of interests more directly
only in 1973, when the British news provider Reuters first launched the com-
puterized foreign exchange system ‘Monitor’, which became the basis for this
electronic market (Read 1992). Monitor still rendered the market present
only partially, however, since it, too, only provided indicative prices.
Nonetheless it did, from the beginning, include news. Actual dealing
remained extraneous to screen activities and was conducted over the phone
and telex until 1981, when a new system also developed by Reuters that
included dealing services went live to 145 institutional customers in nine
countries. The system was extended within a year to Hong Kong, Singapore,
and the Middle East, resulting in a market with a worldwide presence (Read
1992: 283 ft., 310-11). From that point onward, deals could be concluded on
screen within 2-4s, and dealers could communicate via the screen. Yet even
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before this system went live, the first system, Monitor, from its launch
onward, radically changed one aspect of dealing: it answered the question of
where the market was, that is, what the prices of currencies were and who
might be ready to deal.

Before the market-on-screen, prices differed from place to place and had to
be ascertained afresh for every deal through long and painful processes of
phoning up banks and waiting for lines from operators for overseas calls.
After the introduction of Monitor, prices suddenly became available globally
to everyone connected by the system, in a market that functioned between
countries and between continents. Before the market-on-screen, there were
dispersed networks of trading parties entertaining business relationships.
After the introduction of the computerized screen quotes in 1981, ‘the mar-
ket’ no longer resided in a network of many places, but only in one, the
screen, which could be represented identically in all places. The economic
counterpart to this coming together of all market fragments in one location
was the declining importance of arbitrage. Price differences between loca-
tions made visible on screen, even if they involve only indicative prices, will
quickly be eliminated, as the information about them is available to all
traders connected and traders try to take advantage of these differences. The
sociological counter part of Monitor and its successor systems is the emergence
of the GRS as a mechanism of coordination. Not only were markets recast
with the coming together and expansion of all their functions and contexts
on financial screens, but forms of social coordination were also reconfigured.

The Market as a Moving Timeworld and the Flow Architecture
of this Timeworld

I now want to address the flow architecture of foreign exchange markets
which has been made possible by the GRS. The notion of a flow, as I shall
use the term, responds to the aggregate properties the market acquired after
being put on screens and to the processual qualities of this market. To start
things off, consider the continuation of the conversation reported before with
the proprietary trader who defined the market on screen as a life form. He
also pointed to the continuously changing shape of the market:

KK: I want to come back to the market, what the market is for you. Does it have a
particular shape?
LG: No, it changes ‘shape’ all the time.

Traders perform their activities in a moving field constituted by changing
dealing prices, shifting trading interests (the indicative prices), scrolling
records of the immediate past that are continually updated, incoming con-
versational requests, newly projected market trends, and emerging and disap-
pearing headline news, comments and economic analyses. In other words, they
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perform their activities in a temporal world; the market itself is intrinsically
dynamic and processual and the GRS of financial screens displays, enhances
and accelerates the market process and its dynamic properties. As the inform-
ation scrolls down the screens and is replaced by new information, a new
market reality continually projects itself. The constantly emerging lines of
text at times repeat the disappearing ones, but they also add to them and
replace them, updating the reality in which traders move. The market as
a ‘greater being’, as an empirical object of ongoing activities and effects,
continually transforms itself like a bird changing direction in mid-flight,
creating the anticipation problem traders confront. From one point of view,
a defining characteristic of a financial market is its nonidentity with itself.
Markets are always in the process of being materially defined, they continu-
ally acquire new properties and change the ones they have. It is this ontolog-
ical liquidity of financial markets that contributes to their perception as a
reality in flux. The flow of the market reflects the corresponding stream of
activities and things: a dispersed mass of market participants continues to
act, events continue to occur, policies take hold and have effects. Markets are
objects of observation and analysis because they change continually; and
while they are clearly defined in terms of prices, news, relevant economic
indicators, and so on at any given moment, they are ill-defined with respect
to the direction they will take at the next moment and in the less immediate
future.

Historically, markets were marketplaces, physical locations where buyers
and sellers were able to meet and coordinate their interests (e.g. Agnew 1986:
18). Likewise, our concepts of an everyday reality tend to be spatial concepts.
We see reality as an environment that exists independently of us and in which
we dwell and perform our activities. The very notions of a lifeworld and of a
world on screen as used in this chapter also suggest spatiality; they suggest
that the idea of a spatial environment can be extended to electronic domains
as these become—for some of us—a place to work and live. The problem
with these notions in regard to time is that they imply that time is something
that passes in these spatial environments but is extraneous to the environment
itself. We relate the existence of a lifeworld, of an environment, or of every-
day reality more to the physical materiality of a spatial world than to any
temporal dimension. We also express, one assumes, the durability of the
physical world compared with the human lifespan through spatializing
concepts. The point is that the screen reality discussed has none of this
durability. It is more like a carpet of which small sections are rolled out in
front of us. The carpet grounds experience; we can step on it, and change our
positioning on it. But this carpet only composes itself as it is rolled out; the
spatial illusions it affords hide the intrinsic temporality of the fact that its
threads (the lines of text appearing on screen) are woven into the carpet only
as we step on it and unravel again behind our back (the lines are updated and
disappear). Thus the screen reality—the carpet—is a process, but it is not simply
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like a river that flows in the sense of an identical mass of water transferring
itself from one location to another. Rather, it is processual in the sense of an
infinite succession of nonidentical matter projecting itself forward as changing
screen. This is what one may call the flow character of this reality.

This formulation suggests that what I have called the GRS—and particu-
larly its screen component—is necessary for this flow reality to emerge: it is
through the performative and presentational capabilities of the GRS mechan-
ism and its information feeds that the market acquires the properties of an
aggregate entity and, while being performed and reflexively analyzed and
projected, takes on the character of a stream of things moving forward as a
whole. We also need to distinguish here between participating financial flows
and the composite reality of a flowing market. Traders sometime contrast
‘taking a view’ of a market development, which is subjective, with having
concrete information about what they call ‘orders’ and ‘flows’, which is object-
ive, since orders and flows are constitutive components of financial markets.
Financial orders refer to requests for trades once the price of a financial
instrument reaches a certain level; when an order is executed, it becomes a
flow. Financial flows refer to volumes of a financial instrument changing
positions and accounts; in accounting terms, flows are distinguished from
‘non-changing’ objects in that they must be expressed in terms of a time inter-
val (Houthakker and Williamson 1996: 9). In foreign exchange, large flows
are large amounts of currencies being bought or sold. The sales may arise
from mergers and acquisitions of firms that require large cross-border pay-
ments, from central bank transactions in support of a particular currency,
etc. Advance and concurrent knowledge of large orders and flows is import-
ant to traders because these orders and flows may ‘move the market’—they
may change price levels. They may also potentially set in motion new market
trends and reverse upward or downward tendencies in currency prices. To
participants, orders and flows are part of the market as an independent
reality and they are at the same time forces that drive the market.

Participants’ understandings of flows can be related to common notions of
flow which we should briefly consider. Social scientists tend to associate the
term flow either directly with (1) things traveling or (2) with fluidity. The first
idea responds to the increased mobilities of contemporary life (Urry 2000:
15-16, 36-7). It gives expression to the phenomenon that it is not only people
that commute, travel, and migrate in seemingly ever-increasing numbers, but
that messages and information also move. It is particularly the traveling of
communications that underpins the idea of a network society as one based
on flows of information (e.g. Castells 1996). This idea is important, but it
does not quite capture what happens in the case of financial flows. In cur-
rency trading, financial flows refer to payments that imply adjustments of
accounts. No physical transfers of money need take place for this purpose;
what flows in the sense of something being transferred is financial (market-,
payment-, etc.) power as an abstract capacity rather than actual money.
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The payments are important to market participants because they influence
price levels, as indicated. The changes that occur and concern participants in
response to financial flows pertain to the market as centrally composed of
price levels. Also changing in conjunction with large financial flows may be
market stories, commentaries, and analyses, headline news, trend extrapola-
tions, and the like—all belonging to the level of the market as presented on
screen. This level of the market is what the notion of a flow market as used
in this chapter targets.

The second meaning of flow found in the literature is that of fluidity; it
draws on the distinction between liquids and solids. For example, analysts
who emphasize fluidity conceptualize the current stage of modernity as
marked by a transition from more solid forms of order and tradition to struc-
tures that are more liquid and fluid, or that are melting, as in Marx’s famous
phrase that ‘all that is solid melts into air’ (e.g. Berman 1982; Bauman 2000).
The liberalization of traditional education exemplifies this trend, as does the
deregulation of markets, the flexibilization of labor, and the breakdown and
replacement of traditional family relations (e.g. Lasch 1978). This idea of the
‘melting of the solid’ comes closer to the one used here, but the point about
the screen reality as a flow is not that it is nomadic (without itinerary) and
unmarked by the traces of social and economic structure. The point is the
projection and reconstitution of this reality as one that is continually emerg-
ing in a piecemeal fashion. One can compare it to a text that is in the process
of being written simultaneously by many authors, that is composed in the
process of writing out numerous different components, and that reaches no
further than the contributor’s pen. It is the emergence of this market text in
episodic pieces contemporaneously with the agent’s activity and the short
duration of the text that the notion of a flow as used here is intended to
capture. I also suggest that it is possible to retain notions such as that of a
world while remaining aware of the scrolling change of this particular world.
The screen that rolls out the lifeworld in which traders move nonetheless
presents such a lifeworld; it presents a complex environment composed of
‘walkable’ regions and horizons that ground activities. The ground may be
shifting continually and the lifeworld is ‘in flight’. But traders are able to deal
with this flux; their ways of ‘inhabiting’ it are adapted to the timeworld they
confront. An example of this adaptation is the traders’ tendency to keep pace
with their world-in-flight by following market movements in their trading,
and by developing a ‘feeling’ for these movements. Traders also analyze the
short-term and long-term tendencies of their lifeworld’s movements in terms
of stories and ‘big pictures’ that give duration to particular states.

If markets are continually changing processes with variable time attributes
they can also be viewed as time contexts that move across space, or to be pre-
cise, across time zones. Here the global character of financial markets, par-
ticularly of currency markets, becomes important. One can see these markets
as moving in and out of time zones continually with the sun, and as they do,
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of taking on different features and updating their positions. As global entities,
markets have their own instrument- and clock-related characteristics that
characterize them in the aggregate. For example, markets have characteristic
‘speeds’ indicated by the price movements which are at the center of a changing
market process. In currency spot trading, which is the direct exchange of cur-
rencies, prices tend to change within split seconds during periods of average
activity. As a consequence, the currency trading timeworld moves forward at
a breath-taking pace. Another attribute is the liquidity of a market, which in
this context indicates the speed with which a financial instrument can be
bought or sold, without significant price changes. Markets will be ‘thin’ (have
few participants willing to trade) at certain times and ‘deep’ at others, with
market liquidity varying over time. Markets also undergo seasonal variations,
for example, periods of low trading volume during the holiday season in
December, when the accounting end of the year draws close. When markets
are conceived as moving across time zones, additional features become
relevant, underscoring their character as moving entities and timeworlds. To
make this character plausible I want to consider the following aspects of
global markets, focusing again on the foreign exchange market as the most
developed global market. A first set of characteristics refers to the temporal
unity of these markets: they keep their own clock and times and they have
their own global schedules and calendars. A second characteristic of these
markets is that they are globally ‘exclusive’ systems that have left behind their
natural embeddedness in local and physical settings. This point will allow me
to address the architecture of these markets as based on bridgehead centers
in the three major time zones. My final point illustrates the working of a flow
architecture as one where such centers play ‘bridging’ and mediating roles in
giving support to a moving market and in updating and forwarding the
market on a time zone trajectory.

A first feature that ties into the view of global foreign exchange markets as
moving time contexts is that they follow their own time, which is Greenwich
Mean Time (GMT). GMT, the time and date of the zero meridian which runs
through Greenwich, England was adopted as a universal standard in
November 1884 during the meeting of the International Meridian
Conference in Washington, DC, United States. This conference drew up an
international date line and created twenty-four time zones. Prior to that, the
United States alone had over 300 local times (see Zerubavel 1982: 1213 for
its interesting historical origin). Since these markets have no central location,
time is fixed to a particular coordinate of the globe to assure global identifi-
cation of the correct transaction date. If this were not the case, a transaction
in New York requiring delivery in Sydney two days later and the receiving
side in Sydney might not register the same delivery date. But this also means
that the respective markets carry their own time reckoning with them. As an
aggregate of positions, orders, flows, and traveling ‘books’ (accounts), they
remain independent of local time zones. A further aspect of the temporality of
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global markets is ‘calendars’ and schedules: dates and hours set for important
economic announcements and for the release of periodically calculated
economic indicators and data. These calendars and schedules structure and
pace participants’ awareness and anticipation. They originate in a particular
world region and the respective time zones; for example, the data might be
released in the Unites States at Eastern standard time and they will consist of
national statistics referring, for example, to the United States, or of aggregate
statistics referring to a group of nations, as with European Union data. But
calendars and schedules from all three major time zones are relevant and will
be listed in daily and weekly market ‘schedules’. These schedules ‘anchor’
market developments in national or regional economies’ fundamental char-
acteristics. Yet as transnationally relevant time points that punctuate and
dramatize the ordinary temporal flow of market events and observations,
they also belong to the disembedded timeworld of global markets.

This disembedding is the second feature I want to discuss. It too sustains
the notion of global markets as moving timeworlds. Giddens uses the notion
of disembedding to refer to the ‘lifting out of social relations from local con-
texts’ (1990: 21-9). I use the term to refer to the phenomenon that the mar-
kets observed appear removed from their local context in terms of
participants’ orientation, their inherent connectivity and integration as the
key to overcoming the geographical separation between participants, their
rules of trading practices, their forms of compensation, and the like (see
Knorr Cetina and Bruegger 2002a, b for an overview of these characteristics).
To give some examples, market participants (e.g. traders) are disembedded in
the sense that they are oriented toward one another across time zones rather
than toward the local environment. They remain oriented to the translocal
environment even after their working hours, continuing to watch the market
that has moved on to another time zone through hand-held Reuters’ instru-
ments and TV-channels. An important feature that points beyond this global
orientation is what has been called elsewhere the reciprocal interlocking of
time dimensions among traders as a means for achieving a level of intersub-
jectivity in global fields. What holds participants together across space is
a ‘community of time’ rather than a community of space, as in traditional
societies. This community of time comes about, for example, by market
participants on dispersed trading floors watching the market virtually
continuously in synchronicity and immediacy for the duration of their working
(and waking) hours.> All three aspects are important here: synchronicity
refers to the phenomenon that traders and salespeople observe the same
market events simultaneously over the same time period; continuity means
they observe the market virtually without interruption, having lunch at their
desks and asking others to watch when they step out; and temporal immediacy
refers to the immediate real time availability of market transactions and
information to participants within the appropriate institutional trading net-
works. Traders may also see themselves as belonging to global professional
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communities and they exhibit similar lifestyles across continents. Another
disembedding feature are the rules of trading practice which are not covered
by national law but correspond to a lex mercatoria holding among partici-
pants on a global level, and reinforced in trading interactions without
recourse to formal law.

Going beyond disembeddedness and asking what ‘supports’ a market that
moves freely across time zones, one can point to the trading floors in global
cities where the moving market resides during time zone hours, becomes further
articulated and defined, and then moves on to the next time zone. To begin,
let me draw a distinction between a globally inclusive and a globally exclusive
cultural form. A globally inclusive financial marketplace would be one
where individual investors in any country are able to trade assets freely
across national boundaries. Such a system requires, among other things, the
computer penetration of investor locations (e.g. households), language cap-
abilities or unification, Web architectures, payment and clearing arrangements
between exchanges, regulatory approvals, and national pension and insur-
ance systems that support individual financial planning. Such systems are in
the process of being created in some regions, but they are far from being in
place on a worldwide basis. On the other hand, in the area of institutional
trading considered in this chapter, a global market of a different kind has
been in evidence for some time. This form of globality is not based upon the
penetration of countries or of individual behavior. Instead, it rests on the
establishment of bridgehead centers of institutional trading in the financial
hubs of the three major time zones: in New York, London, Tokyo, and
Zurich, Frankfurt or Singapore. The moving market ‘rests’ in these centers
where it becomes articulated and revised. The bridgehead centers contribute
to the markets’ continuation by the trading activities of their ‘market makers’
(the traders who take their own positions in the market), the activities of their
salespersons, and others. These activities support the market, which becomes
anchored in the time-zone-specific GRSs of trading floors. The activities also
change the market, and this contributes to the notion of the market as a flow
in the sense introduced before, and as a moving timeworld. Participants com-
ing to work in New York in the morning will not be confronted with the same
market they left at the end of their previous working day. They will see an
updated version of this market, one that bears the mark of the events hap-
pening in the intermediate time zones of Asia and Europe. In addition, these
markets will arrive ‘whole’, at every new time zone and take off ‘whole’ to the
next one. This is somewhat simplified, but let us see what one might mean by
such a statement. When traders arrive at their desks in the morning in Tokyo
and open their screens they will find summary accounts of what happened
before in the New York time zone—these accounts are encapsulated in closing
rates, index values, volume statistics, intraday trading trends, etc. They will
also find more qualitative summaries relayed to them by their contacts in the
earlier time zone in their conversational dealing screens. In addition, traders
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themselves will make efforts to find out more about market developments in
the earlier time zone by listening to relevant news services at home, calling
friends, or contacting them via the conversational dealing system before
and while they begin dealing. Most major institutional trading floors
also have morning meetings where such information is reported, analysts’
summaries prepared in another time zone are transmitted over intercoms,
and on-floor analysts and economists relate their assessment of the situation.
Similarly, at Tokyo closing time traders and analysts in this time zone will
transmit summary information to contacts, bulletin boards, and other outlets
in the next (European) time zone, and they may be contacted by those work-
ing there via phone or electronic mail for specific and concrete information.
The European (London, Zurich, Frankfurt) and American (New York) time
zones overlap by several hours (New York institutional trading starts at 8§ AM,
which is 2 pm Central European Time). In response to the overlap between
the European and North American opening hours, the markets will not
‘move on’ immediately but will trade simultaneously until Europe closes—the
markets tend to get ‘hectic’ at these times just as they will be ‘silent’ when
Tokyo is not yet very active and New York has closed. When the European
closing time approaches, the same sort of summarizing and forwarding
described earlier will take place. The overlap between Europe and the United
States corresponds to a ‘time gap’ between the United States (New York) and
Japan (Tokyo) provoked by the larger time difference between these cities
where no or little trading takes place in both time zones. Traders in the same
institution dealing in the same instrument (say currency options) may cooper-
ate across time zones when longer-term contracts are involved (e.g. options)
and positions cannot be closed at the end of a trading day. In this case the
market’s move to the next time zone may involve the transfer of a ‘global
book’—an electronic record of all contracts entered, including those added
and structured in the forwarding time zone. Global books incorporate par-
ticular philosophies of trading whose content and adaptation to time-zone-
specific circumstances will be discussed in similar beginning- and end-of-day
global conversations between traders in different zones.

Conclusion

The market ‘flow’ refers to these forwarded features as well as the aggregate
positions and accounts that circle the globe while changing continuously with
activities and events. A flow ‘architecture’ refers to the support systems of
these flows, which I take to be the time-zone-specific trading floor settings
with their GRSs. The GRSs provide for the market’s unity and movement
across space. They also suggest a form of coordination of global fields that
is to be distinguished from spatially embedded network structures. As the above
examples show, the market’s movement across the globe has an accomplished



How are Global Markets Global? 59

sense; it cannot be detached from the activities of market participants who
sustain the market in a particular time zone and then ‘compute’ and discurs-
ively summarize a market’s features over time zone intervals as they forward
these features to the next time zone. By the same token, participants provide
for the continuation of global markets, but their activities are not the focus
of this chapter. Also left unconsidered, given space constraints, are the activ-
ities of the information and service provider firms that develop and service
the GRSs and assume much of the function of presencing the market.

Notes

1. So far, however, economists have not been satisfied with attempts to model the
determinants and movements of these rates (e.g. Koundinya 1997: 185).

2. For a more general use of the term ‘architecture’ in relation to market institutions
approached from the angle of a theory of fields see Fligstein (2001).

3. The study is based on ethnographic research conducted from 1997 onward on the
trading floor of a major global investment bank in Zurich and in several other banks.
For a description of this research, see Knorr Cetina and Bruegger (2002a). See also
Bruegger (1999) for an extensive description of currency trading in all its aspects.

4. These figures were reported in Barringer (2002).

. As Harvey has argued (1989: 239-59), increasing time-compression is a character-
istic of the whole process of modernity and of post-industrialization. A similar
argument had been advanced by McLuhan (1964: 358), who proposed that elec-
tricity establishes a global network of communication that enables us to apprehend
and experience media-transmitted events nearly simultaneously, as in a common
central nervous system. To date, however, few media events are ‘simultaneously’
transmitted across time zones, and media content is adapted to local cultures and
locally reinterpreted. I argue that many other mechanisms and infrastructures and
in fact a secondary economy of information collection and transmission need to be
in place to create a global social form.

(9]
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How a Superportfolio Emerges:
Long-Term Capital Management and
the Sociology of Arbitrage

DONALD MACKENZIE

Introduction

Of all the contested boundaries that define the discipline of sociology, none
is more crucial than the divide between sociology and economics. Despite his
synthesizing ambitions, Talcott Parsons played a critical role in reinforcing
this divide. The economy, argued Parsons and Smelser (1956: 7) is a ‘differ-
entiated subsystem of a more inclusive social system’. Conventional neoclas-
sical economics could, Parsons believed, quite appropriately be applied to
that subsystem. The technical core, so to speak, of the workings of market
economies was the business of economists, not of sociologists.

In more recent years, a revived economic sociology has rebelled against this
intellectual division of labor, which Stark (2000) calls ‘Parsons’ Pact’. A range
of authors—amongst them White, Granovetter, Fligstein, Podolny, and
Callon—have proposed a variety of ways of conceptualizing social processes
not as ‘surrounding’ economic life but as being at its core (White 1981, 2001;
Granovetter 1985, 1990; Podolny 1993, 2001; Fligstein 1996, 2001; Callon
1998). This chapter seeks to contribute to this post-Parsonian economic soci-
ology not by proposing a new approach but a new (or almost new) topic for
sociological investigation: arbitrage.

Arbitrage is trading that exploits price discrepancies, for example differ-
ences between the prices of the same asset at different geographical locations,
or between the prices of similar assets at the one location. There is a sense in
which arbitrageurs are the border guards, in economic practice, of the
Parsonian boundary between economics and sociology. Suppose that the
prices of two similar financial assets temporarily diverge for reasons that

This chapter is a revised version of a paper (MacKenzie 2003) published in Economy and Society.
The case study of LTCM was supported financially by DIRC, the Interdisciplinary Research
Collaboration on the Dependability of Computer-Based Systems (UK Engineering and Physical
Sciences Research Council grant GR/N13999), and my ongoing research in social studies of
finance is being supported by a professorial fellowship from the United Kingdom Economic and
Social Research Council (RES-051-27-0062).
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are ‘sociological’ rather than ‘economic’: investors’ irrational preferences,
enthusiasms, or fears; legal constraints (often ultimately moral in their roots:
see Zelizer 1979) on market participants such as insurance companies; regu-
latory impositions (perhaps driven by political ideologies); and so on.
Arbitrageurs can then profit by buying the cheaper of the assets, and short
selling the dearer (financial terminology such as ‘short selling’ is defined in
the glossary in Table 3.1). Their purchases tend to raise the price of the

TABLE 3.1. Financial Terminology

Arbitrage Trading that seeks to profit from price discrepancies
Basis point A hundredth of a percentage point
Future A standardized contract traded on an organized

exchange in which one party undertakes to buy, and
the other to sell, a set quantity of a particular asset
at a set price on a given future date

Haircut When money is borrowed to buy securities such as
bonds, and these are pledged as collateral for the
loan, the haircut is the difference between the
amount of money lent and the market price of the

securities

Implied volatility The volatility of a stock or index consistent with the
price of options on the stock or index

Libor (London The average rate of interest at which banks

interbank offered rate) with the highest credit ratings are prepared to lend
each other funds

Option A contract that gives its purchaser the right, but not

the obligation, to buy (call) or to sell (put) an asset
at a given price on, or up to, a given future date
(the ‘expiration’)

Short selling Selling an asset one does not own, for example by
borrowing it, selling it, and later repurchasing
and returning it

Swap A contract to exchange two income streams

Swap spread The difference between the fixed interest rate at which
interest-rate swaps can be entered into and the yield
of a government bond of equivalent maturity
denominated in the same currency

Value-at-risk A method of estimating the exposure of a portfolio
of assets to potential losses
Volatility The extent of the fluctuations of the price of an asset,

conventionally measured by the annualized standard
deviation of continuously-compounded returns on
the asset

Yield The yield of a bond is the rate of return it offers at
its current market price
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cheaper asset, and their sales to lower that of the dearer, thus helping to
restore equality. The consequently plausible assumption that pricing discrep-
ancies will be eliminated by arbitrage allows the development of elegant and
influential economic models of markets. Arbitrage-based reasoning is, for
example, central to the work that has won Nobel Prizes in economics for
three of the five finance theorists so far honored: Merton H. Miller, Robert C.
Merton, and Myron S. Scholes.

Arbitrage is thus seen by economists as making it possible for financial
markets to be efficient even in the presence of investor irrationality and other
social or psychological ‘factors’:

Neoclassical finance is a theory of sharks [i.e. arbitrageurs] and not a theory of
rational homo economicus. .. [A]rbitrageurs spot [price discrepancies], pile on, and by
their actions they close aberrant price differentials...Rational finance has stripped
the assumptions [about the behaviour of investors] down to only those required to
support efficient markets and the absence of arbitrage, and has worked very hard to
rid the field of its sensitivity to the psychological vagaries of investors (Ross 2001: 4).

Furthermore, finance theory is itself drawn on by modern arbitrageurs, so
arbitrage is a key issue for the ‘performativity’ of economics: the thesis that
economics creates the phenomena it describes, rather than describing an
already existing ‘economy’ (Callon 1998).! To the extent that arbitrageurs can
eliminate the price discrepancies that finance theory helps them to identify,
they thereby render the theory performative: price patterns in the markets
become as described by the theory.

Despite the centrality of arbitrage, there has been little empirical study of it
by economists and, for all the flowering in recent years of the sociology of the
financial markets, almost none by sociologists. The only extant sociological
study focusing directly on arbitrage is by Beunza and Stark (see Chapter 4,
this volume), which is primarily descriptive: it does not, for example, investi-
gate the capacity of arbitrage to eliminate price discrepancies and thus main-
tain the boundary between ‘the social’ and ‘the economic’. That investigation,
in contrast, is the goal of this chapter. It focuses on the hedge fund, Long-
Term Capital Management (LTCM).> LTCM was highly skilled: it emerged
from the celebrated arbitrage group at the investment bank Salomon Brothers,
a group headed by John Meriwether, by common consent the most talented
bond trader of his generation. LTCM, set up and led by Meriwether, had
available to it the best of finance theory: amongst its partners were the Nobel
laureates Merton and Scholes. It was hugely successful: at its peak, it deployed
what is almost certainly the largest single concentration of arbitrage positions
ever. And yet, in August and September 1998, in one of the defining moments
of the economic history of the 1990s, adverse price movements drove LTCM
to the brink of bankruptcy (it was recapitalized by a consortium of the world’s
leading banks, coordinated by the Federal Reserve Bank of New York).

The crisis of LTCM has provoked widespread comment—for example,
books by Dunbar (2000) and Lowenstein (2000)—and even features in
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a novel (Jennings 2002). Typically, popular commentary advances two
accounts:

1. The partners in LTCM were guilty of greed and gambling (consciously
reckless risk-taking).

2. The partners in LTCM had blind faith in the accuracy of finance
theory’s mathematical models.

More informed discussion (e.g. President’s Working Group on Financial
Markets 1999) avoids blaming individuals’ alleged character flaws, and
instead advances a third hypothesis:

3. LTCM was over-levered—too high a proportion of its positions were

financed by borrowing, rather than by LTCM’s own capital.

This third hypothesis, however, explains at most LTCM’s vulnerability to
the events of August and September 1998: it does not explain those events.
The most common explanation of them is:

4. On August 17, 1998, Russia defaulted on its ruble-denominated bonds
and devalued the ruble. This triggered a ‘flight-to-quality’ in the financial
markets—a sudden greatly increased preference for financial assets that
were safer (less prone to default) and more liquid (more readily bought
and sold).

That there was a flight-to-quality in August and September 1998, and that
the Russian default triggered it, cannot be denied. The hypothesis of this
chapter, however, is that superimposed on the flight-to-quality, and some-
times cutting against it, was a process of a different, more directly sociologi-
cal kind:

5. The success of LTCM led to widespread imitation (White 1981, 2001;
Fligstein 1996, 2001), and the imitation led to a ‘superportfolio’ of
partially overlapping arbitrage positions. Sales by some holders of the
superportfolio moved prices against others, leading to a cascade of
self-reinforcing adverse price movements.

This chapter draws upon sources of information of four kinds. First is a set
of ‘oral history’ interviews conducted by the author with partners in and
employees of LTCM. These initial interviews were then followed up by fur-
ther exchanges in person, by electronic mail, and by telephone. The second
source of information is interviews conducted with other key individuals, not
affiliated with LTCM, who were also active in the markets within which
LTCM operated. These interviews give additional insight into the market
processes surrounding LTCM, and make it possible to check for any ‘exculp-
atory’ bias in the views of LTCM insiders. These first two sources then permit
reliable published sources on LTCM to be distinguished from unreliable ones
(the only consistently reliable, detailed source is Perold 1999), and these form
the third source of data drawn on here. The fourth source is the price
movements of key parts of LTCM’s portfolio in the months of its crisis,
August and September 1998: readers interested in how these movements
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serve as a quantitative test of this chapter’s hypothesis should consult
MacKenzie (2003: 367-70).

An economist might object that a study of LTCM is not really a study of
arbitrage. In finance theory, arbitrage is conceived as involving no risk and
demanding no capital (it can be performed entirely with borrowed cash
and/or securities). These are, indeed, precisely the assumptions that make
arbitrage’s capacity to close price discrepancies unlimited. LTCM’s activities,
in contrast, involved risk (even in ‘normal’ times, not just in 1998), and
demanded at least modest amounts of capital. The response to this
economist’s objection is simple (Shleifer and Vishny 1997): much ‘real-world’
arbitrage involves risk and demands capital. Certainly, there is a spectrum in
this respect—there are some arbitrages, typically of evanescent ‘mispricings’,
that are very low risk—but LTCM’s activities are reasonably characteristic,
in terms of their risks and their capital demands, of a large class of arbitrage
trades, including some of great theoretical significance, such as the arbitrage
that enforces Black—Scholes—Merton option pricing, the single most influen-
tial model in finance theory (MacKenzie and Millo 2003).

This chapter has four parts. After this introduction comes a section
describing LTCM’s arbitrage trading and its risk management. Then comes
a section on LTCM’s 1998 crisis, which, after briefly discussing the other
explanations, draws on the interview data to flesh out the ‘superportfolio’
explanation. In the conclusion, I return to more general issues of the sociology
of arbitrage and its bearing upon the relations of ‘economy’ and ‘society’.

Long-Term Capital Management

LTCM, which began trading in February 1994, was a hedge fund based in
Greenwich, Connecticut. It also had an office in London and a branch in
Tokyo, and its primary registration was in the Cayman Islands. Its offices
were not ostentatious (its Greenwich head office, for example, was a modest,
low-rise suburban office block), and in terms of personnel, LTCM was of
limited size: by September 1997, 15 partners and around 150 employees.
These people, however, managed a considerable body of assets: in August
1997, LTCM’s assets totalled $126 billion, of which $6.7 billion was the
fund’s own capital. While most hedge funds cater for rich individuals, they
were the source of less than 4% of LTCM’s capital, which came mostly from
financial institutions, particularly banks (Perold 1999: A2, A22).

LTCM’s basic strategy was ‘convergence’ and ‘relative-value’ arbitrage: the
exploitation of price differences that either must be temporary or that have a
high probability of being temporary. Typical were its many trades involving
swaps: by the time of LTCM’s crisis, its swap book consisted of some 10,000
swaps with a total notional value of $1.25 trillion (Anon 2000). A swap is a con-
tract to exchange two income streams, for example fixed-rate and floating-rate
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interest on the same notional sum. The swap spread is the difference between the
fixed interest rate at which swaps can be entered into and the yield of a govern-
ment bond with a similar maturity denominated in the same currency. Swap
spreads can indicate arbitrage opportunities because the party to a swap which
is paying a floating rate of interest while receiving a fixed rate is in the same situ-
ation as someone who has borrowed money at a floating rate and used it to buy
a bond which pays a fixed amount of interest. If there is sufficient discrepancy
between the terms on which swap contracts can be entered into and on which
positions in bonds in the same currency and of similar maturities can be
financed, arbitrage may be possible.

Several features of swap-spread arbitrage go to the heart of LTCM’s strat-
egy. First is leverage. LTCM swap-spread trades were highly levered: that is,
were constructed largely with borrowed capital. High levels of leverage were
necessary if the small price discrepancies LTCM was exploiting were to yield
adequate profits, and did not necessarily imply huge risk (as much subse-
quent commentary suggested). The risks of swap-spread trades, for example,
are rather limited. Bond prices and the terms upon which swaps are offered
fluctuate considerably, particularly as interest rates vary. LTCM, however,
almost always neutralized that latter risk by constructing ‘two-legged’ trades,
in which the effects on one leg of a change in interest rates would be cancelled
out by its equal-but-opposite effect on the other leg. The chief market risk of
swap-spread trading is of the spread temporarily moving in an unfavorable
direction, but if that were to happen the arbitrageur can simply continue to
hold the position and wait until such time as it became profitable to liquidate it.
Indeed, if necessary the position can be held until the bond matures and the
swap expires. That feature was the essence of convergence arbitrage: if held
to maturity, a convergence arbitrage position sas to make a profit, whatever
the market fluctuations along the way.

If the risks were limited, the profits from LTCM’s swap-spread and similar
arbitrage trading were impressive. Between February and December 1994
LTCM’s returns before fees were 28.1% (unannualized); after management
and incentive fees were deducted, investors received 19.9% (unannualized).
Gross returns in 1995 were 59.0%, and returns after fees 42.8%; in 1996, the
corresponding figures were 61.5% and 40.8%.’

Although LTCM was active in the US and Japanese markets, it also had
particularly heavy involvement in European markets. In the 1990s, financial
deregulation in Europe proceeded apace, but arbitrageurs such as LTCM ini-
tially found much less competition than in the United States or Japan: ‘the
Japanese banks...were the ones who were terribly interested in setting up
proprietary desks. The European banks were still a bit hesitant’ (Kaplanis
interview). LTCM scrutinized the ‘yield curves’ for European government
bonds (see Figure 3.1), along with the corresponding swap curves, looking for
the ‘bulges’ and other anomalies that might indicate arbitrage opportunities.
If LTCM was confident it understood the reasons for anomalies—frequently
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FIGURE 3.1. A Hypothetical Example of a Yield Curve (highly schematic). Yield
curves usually (but not always) have the upward slope shown here

they were matters such as regulatory requirements on insurance companies to
purchase bonds of particular maturities—it would seek to exploit them by
trades carefully constructed to neutralize the risks of interest-rate fluctua-
tions or of changes in the overall steepness of the yield curve.

As well as diversifying geographically, LTCM also diversified from bonds
and interest-rate swaps into other asset classes. Some relative-value trades
involved pairs of shares, such as Royal Dutch and Shell Transport (Perold
1999: A9). Shares of Royal Dutch are traded in Amsterdam and the corres-
ponding American Depository Receipts trade in New York, while shares of
Shell trade in London, but the two sets of shares represent equivalent rights
of ownership of what is essentially a single company (Royal Dutch/Shell) and
thus equivalent claims on a single income stream. However, they often trade
at different prices, for example, because the way dividends are taxed leads
investors to prefer one or the other. In a situation like this, arbitrage can be
attractive if the difference between the prices of the two sets of shares is
expected to narrow, to widen, or to change direction. LTCM could profit
from an expected change in relative value while being protected from fluctu-
ations either in the overall stock-market or in the performance of Royal
Dutch/Shell.

Another equity-related position, taken on in 1997, responded to an anom-
aly developing in the market for equity index options with long expirations
(see Table 3.1 for the meaning of ‘option’). Increasingly, banks and other
financial companies were selling investors products with returns linked to
gains in equity indices but also a guaranteed ‘floor’ to losses. Long-maturity
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options were attractive to the vendors of such products as a means of hedg-
ing their risk, but such options were in short supply. The price of an option
is dependent upon predictions of the volatility of the underlying asset, and
market expectations of that volatility (implied volatility) can be deduced
from option prices using option pricing theory. In 1997, however, the demand
for long-expiry options had pushed the volatilities implied by their prices to
levels that seemed to bear little relation to the volatilities of the underlying
indices. Five-year options on the S&P 500 index, for example, were selling
at implied volatilities of 22% per annum and higher, when the volatility of the
index itself had for several years fluctuated between 10% and 13%, and the
implied volatilities of shorter-term options were also much less than 20% per
annum. LTCM therefore sold large quantities of five-year index options,
while hedging the risks involved with index futures and sometimes short-
expiry options (Perold 1999: A7, AS).

Not all LTCM’s trades were successful: “We lost a lot of money in France
in the front end [of the bond yield curve]’, says LTCM’s Eric Rosenfeld
(interview). Nevertheless, as noted above, extremely attractive overall returns
were earned, and the volatility of those returns was reassuringly low. Most of
LTCM’s positions were almost completely insulated from broad market
movements. The firm had only limited involvement in areas where the chance
of default was high, such as in high-yield (junk) corporate bonds or ‘emerg-
ing markets’, such as Russia, Thailand, and Argentina. Risks were carefully
calculated and controlled using the ‘value-at-risk” approach standard in the
world’s leading banks (Meriwether interview). In the case of the dollar swap
spread, for example, historical statistics and judgements of likely future
values led LTCM to estimate that the spread had an ‘equilibrium value’ of
around 30 basis points, with a standard deviation of about 15 basis points per
annum (Rosenfeld interview). Using those estimates, it was then possible to
work out the relationship between the magnitude of possible losses and their
probabilities, and thus the ‘value-at-risk’ in the trade.

When a firm holds a large number of positions, the estimation of the prob-
abilities of loss in individual positions is less critical to overall value-at-risk
than estimates of correlation between positions. If correlations are low,
a large loss in one position is unlikely to be accompanied by large losses in
others, so aggregate value-at-risk levels will be modest. In contrast, if correla-
tions are high, then when one position goes bad, it is likely that other posi-
tions will also do so, and overall value-at-risk will be high. LTCM’s positions
were geographically dispersed, and in instruments of very different kinds.
At the level of economic fundamentals, little if anything connected positions
such as on the spread between US government bonds and mortgage-
backed securities, on the difference between the prices of the shares of pairs
of companies such as Royal Dutch and of Shell, on the bulges in the yen yield
curve, on the chances of specific mergers failing, and so on. LTCM was aware
that its own and other arbitrageurs’ involvement in these diverse positions
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would induce some correlation, but nevertheless the observed correlations,
based on five years of data, were very small: typically of the order of 0.1
or lower.

The standard deviations and correlations that went into LTCM’s aggregate
risk model were, however, not simply the empirically observed figures but
deliberately conservative estimates of their future values. The observed
standard deviation of the US dollar swap spread, for example, was around
12 basis points a year, while, as noted above, the risk model assumed it would
be 15 (Rosenfeld interview). Past correlation levels, likewise, were ‘upped’
(Meriwether interview) to provide a safety factor: despite observed correla-
tions being 0.1 or less, LTCM was ‘running analyses at correlations at around
0.3’. The consequence of this conservatism was that while the firm’s risk
model suggested that the annual volatility (standard deviation) of its net asset
value would be 14.5%, in actuality it was only 11% (Meriwether interview).
Both figures were considerably less than the risk level of 20% that investors
had been told to expect (Perold 1999: A11).

Of course, such statistical analyses of risk assumed the absence of cata-
strophic events in the financial markets. LTCM’s key members were well
aware of the possibility of such events. So LTCM also ‘stress tested’ its port-
folio, investigating the consequences of hypothetical events too extreme to be
captured by statistical value-at-risk models, events such as a huge stock mar-
ket crash or failure of European economic and monetary union (EMU). As
well as investigating the consequences of such events for market prices and
for LTCM’s risk capital, it also calculated—and set aside—the funds neces-
sary to cope with a sudden increase in ‘haircuts’ (see Table 3.1) in a situation
of stress. When an event could have particularly catastrophic consequences,
LTCM either turned to insurance—it bought insurance against bond default by
the government of Italy—or balanced its portfolio to minimize consequences,
as in the case of EMU failure.

The Crisis of 1998

The partners in LTCM, therefore, believed themselves to be running the fund
conservatively, and in the modest volatility of its returns they had evidence
for the correctness of this belief. After the fund’s crisis, it was commonly por-
trayed as wildly risk-taking, but I have found almost no one inside or outside
LTCM who can be proved to have expressed that view prior to the crisis.
Gambling—consciously reckless risk-taking—does not explain LTCM’s 1998
disaster. Nor does the second hypothesis advanced in the commentary: blind
faith in mathematical models. Models were much less critical to LTCM’s
trading than commonly thought. Many of the pricing anomalies it sought to
exploit could be identified without sophisticated modeling, and although
models were important in how its trades were implemented and in assessing
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the risks involved, all those involved knew that models were approximations
to reality and a guide to strategy rather than a determinant of it. LTCM’s
traders had often themselves developed the models they used: no one was
more aware than they of the models’ likely deficiencies. The way in which the
standard deviations and correlations in the most important model of all—
LTCM’s overall risk model—were increased by explicitly judgement-based
‘safety factors’ is indicative of that.

The third posited explanation of LTCM’s crisis—over-leverage—is almost
tautologically correct. If LTCM had been operating without leverage, or at
lower levels of leverage, the events of August and September 1998 would have
placed it under much less strain. However, LTCM’s levels of leverage were
comparable to those of the leading global investment banks (Perold 1999:
C11, C12; President’s Working Group on Financial Markets 1999: 29) and,
in any case, blaming LTCMs crisis on leverage is like attributing a plane crash
to the fact that the aircraft was no longer safely in contact with the ground:
it identifies the source of overall vulnerability but not the specific cause. That
cause was the financial crisis of August and September 1998, and in particu-
lar the way in which the adverse price movements of those months exceed
LTCM’s, or anyone else’s, expectations. Conventionally, the 1998 crisis is
regarded as a ‘flight-to-quality’: an increased relative preference for assets
with low risk of default, and/or an increased preference for more liquid
assets, in other words those that can more readily be bought and sold at or
near prevailing market prices.* The interviews drawn on here, however, sug-
gest a rather different, more directly sociological process. Meriwether’s group
at Salomon and at LTCM earned remarkable profits, and were known to have
earned those profits. This encouraged others—in other investment banks,
and increasingly in other hedge funds—to follow similar arbitrage strategies.
Others were being told: ‘LTCM made $2 billion last year. Can’t you?’
(Meriwether interview). For example, LTCM’s success meant that it rapidly
became largely closed to new investors, and in January 1998 a new fund,
Convergence Asset Management, ‘raised $700 million in a single month
purely from disgruntled investors denied a chance to buy into LTCM’
(Dunbar 2000: 197).

LTCM tried hard not to reveal its trading positions. For example, it would
avoid using the same counterparty for both legs of an arbitrage trade. However,
as one trader and manager not connected to LTCM put it: ‘(t)he arbitrage
community ...are quite a bright lot, so if they see a trade happening—and
the market gets to find out about these trades, even if youre as secretive as
Long-Term Capital Management—they’ll analyze them and realize there’s an
opportunity for themselves’ (Wenman interview).

LTCM’s basic strategy—convergence and relative-value arbitrage—had to
be disclosed to potential investors and thus could not be hidden, and others
seeking to follow that strategy would often be led to take similar positions to
LTCMs. It ‘doesn’t take a rocket scientist’ to discover the kinds of arbitrage
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opportunities being pursued (Rosenfeld interview), especially when discover-
ing one leg of an LTCM trade through being a counterparty to it would
greatly narrow the range of possible other legs. Some of LTCM’s trades were
well-known to market insiders before LTCM became involved: the Royal
Dutch-Shell trade, for example, was the ‘classic European arbitrage trade’
(Wenman interview), and the relationship between Royal Dutch and Shell
shares had even been discussed in the academic literature (Rosenthal and
Young 1990).

As a result of conscious and unconscious imitation, many of LTCM’s posi-
tions became ‘consensus trades’ (Kaplanis interview). Of course, the growing
number of arbitrage traders in investment banks and hedge funds did not sit
down together in a room to identify good arbitrage opportunities. Rather,
‘the arbitrage philosophy...had been disseminated, well disseminated by
August 98; it was there in quite a few hedge funds, it was there in quite a few
firms. So Salomon [and LTCM] lost their uniqueness in doing these things.
There were many, many others that could do them’. There was some commu-
nication: if you talk[ed] to another arb trader in the street they’d say, “Oh yes,
I have this as well, I have that as well”’ (Kaplanis interview). But even had
there not been communication, many traders would still have identified the
same opportunities. ‘And what happened by September "98 is that there was
a bunch of arb trades that became consensus. People knew that the UK swap
spreads was a good trade, people knew that US swap spreads was a good
trade’ (Kaplanis interview). No other market participant had the same port-
folio as LTCM-—many arbitrageurs were restricted to particular portions of
the spectrum of arbitrage trades—but, collectively, much of LTCMs portfo-
lio of positions was also being held by others.

The initial effect of imitation was probably to LTCM’s benefit. If others
are also buying an underpriced asset and short selling an overpriced one, the
effect will be to cause prices to converge more rapidly. However, imitation
also meant that when existing trades /ad been liquidated profitably, replacing
them was more difficult:

Author: Did you find that, as the years went by with LTCM—"94, °95, °96, *97 and so
on—did you find. .. that the opportunities were drying up a bit?
Rosenfeld: Yes, big.

In the summer of 1998, imitation switched to become a disastrously nega-
tive factor because of two decisions, neither of which had anything directly
to do with LTCM. In 1997, Salomon Brothers was taken over by the Travelers
Corporation, whose famously risk-averse chair, Sandy Weill, was building the
world’s largest financial conglomerate, Citigroup (Booth 1998). According to
Kaplanis, Salomon’s US arbitrage desk had not been consistently successful
since the departure of Meriwether and his group, and in the first half of 1998
it was loss-making. Though Kaplanis, promoted to head of global arbitrage
for Salomon, advised against it, the decision was taken to liquidate the US
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arbitrage desk’s portfolio as quickly as possible, and responsibility for the
liquidation was passed to Salomon’s US customer desk. Since the latter was
‘not accountable for the losses generated as a result of the liquidation, the
speed of the latter was faster than would otherwise have been the case’. This
caused losses not just to Travelers/Citicorp but also to all of those who had
similar positions: ‘not only did we lose money as the positions went against
us as we were selling them, but all the other funds that also had these con-
sensus trades also started losing money’ (Kaplanis interview).

If the liquidation of Salomon’s arbitrage positions was a background fac-
tor in the problems of the summer of 1998, the immediate cause of the 1998
crisis was Russia’s August 17 default on its ruble-denominated debt. That
Russia was in economic trouble was no surprise: what was shocking was that
it (unlike previous debtor governments) should default on debt denominated
in domestic currency. ‘I was expecting them [the Russian government] to just
print money’ to meet their ruble obligations, says Kaplanis, and he was not
alone in this expectation. Initially, the default seemed to be an event of only
modest significance for firms, such as LTCM, that had little exposure to
Russia or similar ‘emerging markets’: on August 17, the Dow Jones rose
nearly 150 points (Lowenstein 2000: 144). In the days that followed, however,
it became increasingly clear that the default had triggered what Kaplanis calls
an ‘avalanche’. The default was combined with a devaluation of the ruble and
a month’s ban on Russian banks complying with forward contracts in foreign
exchange (Dunbar 2000: 200-1). Since western investors used these contracts
to hedge against the declining value of the ruble, widespread losses were
incurred. LTCM’s losses in the Russian market were limited, but other arbi-
trageurs carrying losses began liquidating positions elsewhere to meet
the demands of their counterparties. A hedge fund called High-Risk
Opportunities, which had a large position in ruble-denominated bonds, was
forced into bankruptcy, owing large sums to Bankers Trust, Credit Suisse,
and the investment bank Lehman Brothers. Rumours began to circulate that
Lehman itself faced bankruptcy. For weeks, Lehman ‘went bankrupt every
Friday’ according to the rumour mill. Though the bank survived, its stock
price suffered badly.

In a situation in which the failure of a major investment bank was conceiv-
able, there was indeed a flight-to-quality. Though there are exceptions, conver-
gence and relative-value arbitrage typically involves holding the less liquid of a
pair of similar assets. In August and September 1998 the prices of illiquid
assets fell sharply and those of liquid ones rose, causing losses to convergence
and relative-value arbitrageurs. LTCM had known perfectly well that a flight-
to-quality could happen and that this would be its consequence. Indeed, it was
of the very essence of convergence and relative-value arbitrage that spreads
could widen—prices could move against the arbitrageur—Dbefore a trade finally
converged. For that reason, LTCM had required investors to leave their capital
in the fund for a minimum of three years: it was this restriction that made
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the fund Long-Term Capital Management. If spreads widened, however, it was
assumed that arbitrage capital would move in to exploit them, and in so doing
restrict the widening (Rosenfeld interview). Indeed, once spreads had become
wide enough, the actions of ordinary investors were expected to reduce them.

The configuration of the markets by August 1998, however, was that the
widening of spreads was self-feeding rather than self-limiting. As arbit-
rageurs began to incur losses, they almost all seem to have reacted by seeking
to reduce their positions, and in so doing they intensified the price pressure
that had caused them to make the reductions. In some cases, senior manage-
ment simply became ‘queasy’ (Rosenfeld interview) at the losses that were
being incurred, and unwilling to incur the risk of further, possibly larger,
losses before trades turned profitable. In the United Kingdom, for example,
Salomon, LTCM, a large British clearing bank, and others had all taken posi-
tions in the expectation of a narrowing of sterling swap spreads. As those
spreads widened, the senior management of the clearing bank decided to exit.
Such a decision by management might even be anticipated by the traders: ‘you
know that if your manager sees that youre down $10 million.. . the likelihood
that he will ask you to get out of this position is very high. It’s not a formal
stop-loss but...it’s there’ (Kaplanis interview).

Another factor may paradoxically have been modern risk management
practices, particularly the ‘value-at-risk’ method of measuring and managing
the exposure of a portfolio of assets to losses. This statistical technique
allows senior management to control the risks incurred by trading desks by
allocating them a risk limit, while avoiding detailed supervision of their trading.
When a desk reaches its value-at-risk limit, it must start to liquidate its
positions. Says one trader: ‘a proportion of the investment bank][s] out there. ..
are managed by accountants, not smart people, and the accountants have
said, “well, you’ve hit your risk limit. Close the position”’ (Wenman interview).
An international change in banking supervision practices increased the
significance of value-at-risk. Banks are required to set aside capital to meet
the various risks they face, and in 1996 they began to be allowed to use value-
at-risk models to calculate the set-aside required in respect to fluctuations in
the market value of their portfolios (Basle Committee on Banking
Supervision 1996). The change was attractive to banks because it reduced
capital requirements, but it had the consequence that as market prices move
against a bank and become more volatile, it has either to raise more capital
to preserve its trading positions, a slow and often unwelcome process, or to
try to liquidate those positions.

The consequences for LTCM of these processes went beyond losses on indi-
vidual trades. [A]s people were forced to sell, that drove the prices even fur-
ther down. Market makers quickly became overwhelmed, where the dealers,
who would [normally] be willing to buy or sell those positions were simply
unwilling to do it, and they either said, “Just go away. I'm not answering my
phone” or set their prices at ridiculous levels’ (Shaw interview). The simple
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fact that the crisis occurred in August, the financial markets’ main holiday
month and thus typically the worst time to try to sell large positions, may have
exacerbated the effects on prices. Crucially, correlations between the different
components of LTCM’s portfolio leapt upward from their typical level of 0.1
or less to around 0.7 (Leahy interview). Suddenly, a whole range of positions—
hedged, and with little or nothing in common at the level of economic
fundamentals—started to incur losses virtually across the board. LTCMs
losses were stunning in their size and rapidity: in August 1998, it lost 44% of its
capital. However, though massive, and far greater than had seemed plausible
on the basis of LTCM’s risk model, this loss was not in itself catastrophic.
LTCM was, it seemed, a long way from being bankrupt, and indeed, the
widening of spreads meant that the arbitrage positions it held had become more
attractive. Spreads could be expected to fall—indeed, they have subsequently
fallen—and as they did LTCM’s losses could be recouped and profits made.

This would happen, however, only if LTCM survived to make those profits.
At this point a social process of a different kind intervened: in effect, a run on
the bank. ‘If I had lived through the Depression’, says Meriwether: ‘I would
have been in a better position to understand events in September 1998’
(Meriwether interview). Unlike investment banks, which report their results
quarterly, LTCM and other hedge funds report monthly. On September 2,
Meriwether faxed LTCM’s investors its estimate of the August loss. His fax,
intended to be private to LTCM’s investors, became public almost instantly:
‘Five minutes after we sent out first letter...to our handful of shareholders, it
was on the Internet’ (Merton interview). In an already febrile atmosphere, news
of LTCM’s losses fed fears of the fund’s imminent collapse. These fears had two
effects. First, they had an immediate effect on the prices of assets LTCM was
known or believed to hold in large quantities. Such assets became impossible to
sell at anything other than distressed prices. Beliefs about LTCM’s portfolio
were sometimes far from accurate: after the crisis LTCM was approached with
an offer to buy six times the position it actually held in Danish mortgage-
backed securities (Meriwether interview). Nevertheless, presumptions about its
positions were accurate enough to worsen its situation considerably.

The second effect upon LTCM of fears of its collapse was even more
direct. Its relationship to its counterparties typically was governed by ‘two-
way mark-to-market’: as market prices moved in favour of LTCM or its
counterparty, solid collateral, such as government bonds, flowed from one to
the other. In normal times, in which market prices were reasonably unequiv-
ocal, it was an eminently sensible way of controlling risk by minimizing the
consequences of default. In September 1998, however, the markets within
which LTCM operated had become illiquid. There was ‘terror’ that LTCM
was going to liquidate, says Meriwether (interview). The loss caused to a
counterparty if that happened could be mitigated by it getting as much col-
lateral as possible from LTCM before liquidation, and this could be achieved
by ‘marking against’ LTCM: by choosing, out of the wide spectrum of
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plausible market prices, a price unfavourable to LTCM, indeed predicated
upon the latter’s failure (Merton interview; Meriwether interview). LTCM
had the contractual right to dispute unfavourable marks: in its index options
contracts, for example, such a dispute would have been arbitrated by getting
price quotations from three dealers not directly involved. These dealers, how-
ever, would also be anticipating LTCM’s failure, so disputing marks would
not have helped greatly. The outflows of capital resulting from unfavourable
marks were particularly damaging in LTCM’s index option positions, where
they cost the fund around $1 billion, nearly half of the September losses that
pushed it to the brink of bankruptcy (Rosenfeld interview).

LTCM kept its counterparties and the Federal Reserve informed of the
continuing deterioration of its financial position. On September 20, 1998,
staff from the Federal Reserve Bank of New York and Assistant Secretary of
the Treasury Gary Gensler met with LTCM. By then, it was clear that with-
out outside intervention bankruptcy was inevitable. In the words of William J.
McDonough, President of the Federal Reserve Bank of New York:

Had Long-Term Capital been suddenly put into default, its counterparties would have
immediately ‘closed out’ their positions...[I]f many firms had rushed to close out
hundreds of billions of dollars in transactions simultaneously .. .there was a likeli-
hood that a number of credit and interest rate markets would experience extreme price
moves and possibly cease to function for a period of one or more days and maybe
longer (McDonough 1998: 1051-2).

If ‘the failure of LTCM triggered the seizing up of markets’, said Alan
Greenspan, it ‘could have potentially impaired the economies of many
nations, including our own’ (Greenspan 1998: 1046).

McDonough brokered a meeting of LTCM’s largest counterparties, which
concluded that a recapitalization of LTCM would be less damaging to them
than a fire sale of its assets. Fourteen banks contributed a total of $3.6 billion,
in return becoming owners of 90% of the fund. LTCM’s investors and partners
were not bailed out: they were left with only $400 million, a mere tenth of what
their holdings were worth not long previously. The recapitalization did not
immediately end the crisis: many feared that the consortium that now owned
LTCM might still decide on an abrupt liquidation. On October 15, 1998, how-
ever, the Federal Reserve cut interest rates without waiting for its regular sched-
uled meeting, and the emergency cut began to restore confidence. It also
gradually became clear that the consortium was intent on an orderly, not a sud-
den, liquidation of LTCM’s portfolio, which was achieved by December 1999.

Conclusion

What, then, might a sociology of arbitrage consist in, and how does the case
of LTCM bear upon it? Three key points emerge. First, arbitrage has
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a ‘Granovetterian’ sociology (Granovetter 1985, 1990): it is an activity con-
ducted not by anonymous, atomistic economic agents, but by people who are
often personally known to each other. Second, included in the possible forms
of interaction amongst these people is imitation, and this has particularly
dangerous consequences (as in the more general economic sociology models
of White and Fligstein). Third, for this and other reasons the capacity of
arbitrage to insulate ‘the economic’ from ‘the social’ is limited: indeed, the
interweaving of the economic and the social is too intimate to be captured
even by notions of imperfect insulation.

Interviewee David Wenman’s use of the phrase ‘arbitrage community’ is
not happenstance: arbitrageurs often know each other and are affected by
each other. ‘Community’ does not imply harmony. For example, one inter-
viewee at LTCM suggested that it had generated resentment amongst Wall
Street investment banks (for instance by pressing hard to reduce ‘haircuts’)
and that others ‘were, I think, jealous of the money we made’. Resentment
and jealousy, however, are indicative that those involved were not atomistic
individuals, but mutually aware and mutually susceptible. Positive forms of
this awareness and susceptibility were also evident: I was struck, especially
during the process of getting interviewees’ permission for quotation, how
exercised they often were not to give offence to each other.

These issues of mutual susceptibility are not matters incidental to the real
business of arbitrage, because that real business depends upon mundane
forms of social interaction with personally known others. To perform its
arbitrages, the Salomon/LTCM group had to borrow money (via what par-
ticipants call ‘repo’, in which the borrowed money is used to buy securities
that are pledged as collateral for the loan) and also had to borrow bonds (for
short sale). Others of its trades, for example the Royal Dutch/Shell arbitrage,
were implemented by arranging ‘total return swaps’ with banks. All these
were wholly legitimate activities, but getting the best possible repo, bond bor-
rowing and swap terms was critical to the profitability of arbitrage exploiting
small price discrepancies. It could be done better amongst personally-known
people, rather than by anonymous commercial interaction. In the 1970s and
1980s, for example, ‘repo...wasn’t done by the top people at the firm: it was
almost like a clerk’s job’, and Rosenfeld and his Salomon and future LTCM
colleagues ‘always spent a lot of time with those guys and that was very
important to us’ (Rosenfeld interview).

The emphasis in commentary on LTCM on its use of mathematical models
has diverted attention from the extent to which its arbitrage activities (and also
those of its predecessor group at Salomon) rested upon a Granovetterian,
institutional understanding of the embedded nature of markets. Meriwether’s
reputation as a trader in the US bond market rested less on mathematical
sophistication than on his understanding of matters like who held which bonds
and why. ‘Mathematics was helpful’, he says, but understanding the institutional
structure of the bond market was ‘more important” (Meriwether interview).
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As Salomon’s arbitrage activities began to expand overseas, Meriwether realized
that it would not be enough simply to send Americans, however sophisticated
mathematically, into overseas markets. ‘Knowing the culture was more import-
ant than just quantitative knowledge’, he says. Typically, Salomon would seek to
recruit people brought up overseas, train them in New York, and then send them
back to the markets in the countries in which they were raised. The head of
Salomon’s trading activities in Japan, the legendarily-successful Shigeru Miyojin
is an instance. Someone who did not know Japanese would be at a disadvantage,
and in Japan (as elsewhere) the price discrepancies that were of interest to arbi-
trage would typically be ‘driven by the tax and regulatory framework’. An out-
sider would often find that framework hard to comprehend in sufficient depth
(Meriwether interview).

The Granovetterian sociology of market embedding is thus evident in the
normal practice of arbitrage. In the case of LTCM, however, that embedding
took a very specific form, imitation, and this is the second aspect of the soci-
ology of arbitrage that needs emphasizing. The underlying general point is
well-known to economic sociology, and has been emphasized, for example,
by White (1981, 2001) and Fligstein (1996, 2001). Firms do not choose
courses of action in isolation: they monitor each other, and make inferences
about the uncertain situation they face by noting the success or failure of
others’ strategies. When this leads to diversity—to firms selecting different
strategies and coming to occupy different niches—a stable market structure
can result. But if firms imitate, each choosing the same strategy, disastrous
crowding (White 2001: 139—44) can occur. That is what took place in global
arbitrage in the 1990s.

The effects of imitation run deep: it can, for example, affect the statistical
distributions of price changes, causing distributions to become dangerously
‘fat-tailed’ (i.e. the probability of extreme events is far higher than implied by
standard normal or log-normal distributional assumptions). That imitation
can affect statistical distributions in this way was shown in theoretical work
by Lux and Marchesi (1999); the case of LTCM appears to show it happen-
ing in practice. The unraveling of the imitative superportfolio caused ‘fat
tailed’ price changes far beyond those anticipated on standard models.’

Imitation led to extreme price movements and to disaster because of a third
feature of the sociology of arbitrage: the possibility of ‘arbitrage flight’, the
risk that arbitrage positions that, if held for long enough, have to be profitable
may nevertheless have to be abandoned.® (LTCM’s arbitrage positions were
eventually profitable: the consortium that recapitalized the fund not only
recouped its investment but made a modest profit on it, and would have made
a larger profit had its goal not been to liquidate LTCM’s positions in an
orderly but rapid fashion.) This possibility was expressed to me, separately, by
two partners in LTCM who used the same analogy. Suppose they had been
vouchsafed a little peek into the future: that they knew, with absolute
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certainty, that at a particular point in time the stock price of company X
would be zero (these conversations took place during the dot.com bubble).
Could they, they asked me, make money with certainty from this knowledge?
Their question was rhetorical: they knew the answer to be no. Of course, they
could sell the stock short (see the glossary in Table 3.1). If they could hold their
position until the stock price became zero, they could indeed profit handsomely.
But a rise in price in the interim could still exhaust their capital and thus force
them to liquidate at a loss.

The consequence of this third feature of arbitrage, when conjoined with
the second feature (imitation),’” is that arbitrage’s capacity to ‘insulate’ the
economic from the social is limited. This constitutes, for example, a limit on
the performativity of economics: under some circumstances, arbitrage may
be unable to eliminate what economic theory regards as pricing discrepancies.
Ultimately, the metaphor of ‘insulation’, the Parsonian view of the economy
as a differentiated subsystem, is itself inadequate. The financial markets are
not an imperfectly insulated sphere of economic rationality, but a sphere in
which the economic and the social interweave seamlessly. In respect to arbit-
rage, the key risks may be social risks from patterns of interaction within the
financial markets, rather than shocks from the real economy or from events
outside the markets. That, at least, is what seems to be suggested by the con-
trast between August 17, 1998 (the Russian default, a relatively minor eco-
nomic event, triggered a disastrous unravelling of an imitative superportfolio)
and September 11, 2001 (a dramatic external shock that failed to trigger dan-
gerous internal social processes).®

The interweaving of the economic and the social is not simply a matter of
analytical interest. It affects the technical practices of risk management, because
imitation of the kind evident in 1998 can undermine the protection flowing from
the basic precept of such management: diversification. The most important way
in which LTCM’s successor, JWM Partners, has altered its predecessor’s risk
model to take account of the lessons of 1998 is that all the fund’s positions,
however well diversified geographically and unrelated in asset type, are now
assumed to have correlations of 1.0 ‘to the worst event’ (Meriwether interview).
In an extreme crisis, it is assumed that diversification may fail completely: all the
fund’s positions may move in lock-step and adversely, even those positions
where the fund holds assets that should rise in relative value in a crisis.

One way of expressing the forms currently taken by the inextricable inter-
weaving of the economic and the social is via Knorr Cetina and Bruegger’s
notion of global microstructure. The financial markets are now global in
their reach, but interaction within them still takes the form of ‘patterns of
relatedness and coordination that are microsocial in character and that
assemble and link global domains’ (Knorr Cetina and Bruegger 2002: 907).
In a sense, it was globalization that undid LTCM: ‘Maybe the error of Long-
Term was that of not realizing that the world is becoming more and more
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global over time’, says Myron Scholes (interview). Of course, no one was
more aware than LTCM’s principals of globalization as a general process
(they had surfed globalization’s wave, so to speak), but what caught them
unawares were the consequences of the global microstructure created by
imitative arbitrage. What happened in August and September 1998 was not
simply that international markets fell in concert (that would have had little
effect on LTCM), but that very particular phenomena, which at the level of
economic fundamentals were quite unrelated, suddenly started to move in
close to lock-step: swap spreads, the precise shape of yield curves, the beha-
viour of equity pairs such as Royal Dutch/Shell, and so on. The ‘nature of
the world had changed’, says Meriwether, ‘and we hadn’t recognised it’.
LTCM’s wide diversification, both internationally and across asset classes,
which he had thought kept aggregate risk at acceptably modest levels, failed
to do so, because of the effects of a global microstructure.

Since September 1998, this particular microstructure has dissipated as
arbitrage capital has withdrawn from the markets. The failure of the shock of
September 11, 2001, to ramify and amplify through the markets is testimony
to the way in which market linkages driven by imitative arbitrage have been
very much weaker subsequently. LTCM’s successor fund, JWM Partners, was
active then too, but its capital base was smaller and its leverage levels lower,
so its arbitrage positions were considerably smaller (Silverman and Chaffin
2000). The amount of capital devoted to convergence and relative value arbit-
rage by other market participants such as investment banks was also much
smaller (interviewees estimate possibly only a tenth as large in total). There
was thus no significant superportfolio in 2001. September 11 sparked another
flight-to-quality, but there was no equivalent crisis. While LTCM had been
devastated in 1998, JWM Partners’ broadly similar, but much smaller, port-
folio emerged unscathed from September 2001: the partnership’s returns in
that month were ‘basically flat’. Of course, the linkages manifest in 1998 may
well return, albeit most likely in different forms. But that, indeed, may pre-
cisely be the point. Globalization is not a once-and-for-all event, not a unidi-
rectional process, not something that can be stopped, but a composite of
a myriad microstructures, often contradictory, waxing, and waning.

List of interviews

Partners in and employees of LTCM:

Haghani, Victor, Gérard Gennotte, Fabio Bassi, and Gustavo Lao, London,
February 11, 2000.

Leahy, Richard F., Greenwich, Conn., October 31, 2000.

Meriwether, John W., Greenwich, Conn., November 14, 2000.

Merton, Robert C., Cambridge, Mass., November 2, 1999.

Rosenfeld, Eric, Rye, NY, October 30, 2000.

Scholes, Myron S., San Francisco, June 15, 2000.
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This article also draws on a wider set of interviews (numbering 60 in total) conducted
by the author with finance theorists and market practitioners, of which those drawn
on most directly here are:

Kaplanis, Costas, London, February 11, 2000.

Shaw, David E., New York, November 13, 2000.

Wenman, David, London, June 22, 2001.

Not all interviewees were prepared to be identified, and some quotations and interview
material are therefore anonymous.

Notes

. See Barry and Slater (2002) and the subsequent papers in the May 2002 issue of
Economy and Society.

. Strictly, the fund was the investment vehicle (Long-Term Capital Portfolio) that
LTCM managed, but to avoid complication I shall refer to both as LTCM.

. Figures for total returns are calculated from the data in Perold (1999: A19); the
figures for returns net of fees are taken from Perold (1999: A2).

. See Scholes (2000) for an interpretation of the crisis in terms of the ‘liquidity
premium’.

. The dollar swap spread, for example, has a daily volatility (standard deviation) of
around 0.8 basis points. Perhaps the single most dramatic event in the crisis of
August and September 1998 was the widening of the dollar swap spread in half a
day (the morning of Friday, August 21, five days after the Russian default) of 19
basis points (Perold 1999: C2): a 350 event. Of course, nothing can safely be
inferred from a single event plucked from amongst many, but it is worth noting that
the aggregate movement in price of LTCMs positions in August 1998 (a 44% loss)
was a — 40 event in terms of the 3.2% historical monthly volatility of the fund’s
portfolio and a —10.5¢ event on its risk model’s 4.2% monthly volatility. Either is
wildly unlikely on standard distributional assumptions.

. This feature has been modelled by behavioral finance specialist Andrei Shleifer
(Shleifer and Vishny 1997; Shleifer 2000). Shleifer’s work is prescient: the Shleifer
and Vishny model captures well one key aspect of 1998, the arbitrage flight that
occurs when those who invest capital in arbitrageurs withdraw it prematurely in
response to adverse price movements. But in another respect even Shleifer pre-
serves the Parsonian boundary around the ‘economic’. The Shleifer—Vishny
model’s arbitrageurs are not influenced by each other, and each has perfect individual
knowledge of the true value of the asset they trade. As we have seen, however, a key
dynamic leading to the crisis of 1998 was imitation amongst arbitrageurs. The result-
ant correlation of prices that were otherwise essentially unrelated economically—
the second key aspect of 1998—is not captured by the Shleifer—Vishny model’s
single asset market and non-imitative arbitrageurs.

. Were it not for the risk of imitation-induced correlation, the dangers posed by
arbitrage flight could be reduced greatly by holding a large portfolio of diverse
arbitrage positions.

. 2002 saw sharp falls in global stock markets, but these were not the direct effect of
September 11. After recovering quickly from the initial shock of September 11,
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stock markets continued to rise for several months before succumbing to the effects
of events such as the Enron and WorldCom scandals.
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How to Recognize Opportunities:
Heterarchical Search in a
Trading Room

DANIEL BEUNZA AND DAVID STARK

Introduction

In Novum Organum, one of the founding documents of modern science,
Francis Bacon (1960 [1620]) outlined a new course of discovery. Writing in an
age when the exploration, conquest, and settlement of territory was enriching
European sovereigns, Bacon proposed an alternative strategy of exploration.
In place of the quest for property, for territory, Bacon urged a search for prop-
erties, the properties of nature, arguing that this knowledge, produced at the
workbench of science, would prove a yet vaster and nearly inexhaustible
source of wealth.!

Three centuries later, several recent innovations hold a similarly alluring
promise for Wall Street traders and modern economies. The creation of the
NASDAQ in 1971 and of Bloomberg terminals in 1980 has given Wall Street
an electronic exchange three decades before the appearance of the commercial
Internet. The development of formulas for pricing derivatives such as the
Black—Scholes in 1973 has given traders precision tools previously reserved for
engineers. And the dramatic growth in computing power since the introduction
of the PC has given traders the possibility to combine these equations with
powerful computational engines. The mix of formulas, data to plug into them,
computers to calculate them, and electronic networks to connect it all has been
explosive, leading to a decisive shift to ‘quantitative finance’ (Bernstein 1993;
Dunbar 2000; MacKenzie and Millo 2003). As a result, finance is today
mathematical, networked, computational, and knowledge-intensive.

Just as Bacon’s experimentalists at the beginnings of modern science were
in search of new properties, so our quantitative traders have, in their quest for

Our thanks to Pablo Boczkowski, Karin Knorr Cetina, Paul Duguid, Geoff Fougere, Vincent
Lepinay, Fabian Muniesa, Alex Preda, Benjamin Stark, and especially Monique Girard for
helpful comments and suggestions on a previous draft. We are grateful to Oxford University
Press for permission to reprint material from ‘Tools of the Trade’, Industrial and Corporate
Change 2004, 13(2).
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profits, gone beyond traditional properties of companies such as growth, sol-
vency, or profitability. Their pursuit has taken them to abstract financial
qualities such as volatility, convertibility, or liquidity, as different from
accounting-based measures as Bacon’s search was from the conquest of new
territory.

But, how are the new properties to be found? Bacon’s radical proposal, at
least in the more standard reading, came with an equally novel strategy for its
fulfillment, a program of inductive, experimentalist science that contrasted
sharply with the method of logical deduction prevailing at the time. Is there
a financial counterpart to Bacon’s program of experimentation?

Our task in this chapter is to analyze how a Wall Street trading room is
organized for this process of discovery. A trading room, as we shall see, is a
kind of laboratory in which traders are engaged in a process of search and
experimentation. At one level it would seem that their search is straightfor-
ward: they are searching for value. And it would seem that the means for this
search are similarly obvious: use channels of high-speed connectivity to
gather as much timely information as possible and take advantage of sophis-
ticated mathematical formulae to process that information. At the very elite
of the profession, however, these means, in themselves, do not give advantage.
You must have them to be a player, but your competitors are likely to have
them as well. That is, the more that timely information is available simulta-
neously to all market actors, the more advantage shifts from economies of
information to processes of interpretation. Moreover, what seems straight-
forward—value—is exactly what is at issue.

The challenge of search and experimentation must thus be re-specified:
how do you recognize an opportunity that your competitors have not already
identified? At the extreme, therefore, you are searching for something that is
not yet named and categorized. The problem confronting our traders, then,
is a problem fundamental to innovation in any setting: how do you search—
when you do not know what you are looking for but will recognize it when
you find it?

To explore this challenge, we conducted ethnographic field research in the
Wall Street trading room of a major international investment bank.
Pseudonymous International Securities is a global bank with headquarters
outside the United States. It has a large office in New York, located in the
World Financial Center in Lower Manhattan. With permission from the man-
ager of the trading room we had access to observe trading and interview
traders. Our observations extended to sixty half-day visits across more than
two years. During that time, we conducted detailed observations at three of
the room’s ten trading desks, sitting in the tight space between traders, follow-
ing trades as they unfolded and sharing lunches and jokes with the traders. We
complemented this direct observation with in-depth interviews. In the final
year of our investigation, we were more formally integrated into the trading
room—yprovided with a place at a desk, a computer, and a telephone. The time
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span of our research embraced the periods before and after the September 11
attack on the World Trade Center (for accounts of the trading room’s response
and recovery, see Beunza and Stark 2003, 2004).

To anticipate the major lines of our argument and provide a road map of
the sections of the chapter: in the following section we introduce the practices
of modern arbitrage—the trading strategy that best represents the distinctive
combination of connectivity, knowledge, and computing that are the defin-
ing features of the quantitative revolution in finance. Arbitrageurs locate
value by making associations among securities. At the sophisticated level of
trading at International Securities there is a sharp premium on making novel,
unexpected, and innovative associations. In subsequent sections, we examine
how such associations are made at International Securities through heterar-
chical organization, a form whose features we elaborate in more detail below.

The cognitive challenge facing our arbitrage traders is the problem of recog-
nition. On one hand, they must be adept at pattern recognition (e.g. matching
data to models, etc). But if they only recognize patterns familiar within their
existing categories, they would not be innovative (Brown and Duguid 1998;
Clippinger 1999). Innovation requires another cognitive process that we can
think of as re-cognition (making unanticipated associations, re-conceptualizing
the situation, breaking out of lock-in).

The trading room is equipped to meet this twin challenge of exploiting
knowledge (pattern recognition) while simultaneously exploring for new
knowledge (practices of re-cognition). Each desk (e.g. merger arbitrage, index
arbitrage, etc.) is organized around a distinctive evaluative principle and its
corresponding cognitive frames, metrics, ‘optics’, and other specialized instru-
mentation for pattern recognition (Hutchins 1995). That is, the trading room
is the site of diverse, indeed rival, principles of valuation. And it is the inter-
action across this heterogeneity that generates innovation. Rather than
bureaucratically hierarchical, the trading room is heterarchical (Stark 1999;
Girard and Stark 2002). In place of hierarchical, vertical ties, we find hori-
zontal ties of distributed cognition; in place of a single metric of valuation, we
find multiple metrics of value; and in place of designed and managed R&D,
we find innovations as combinatorics (Kogut and Zander 1992) that emerge
from the interaction across these coexisting principles and instruments. The
trading room distributes intelligence and organizes diversity.

Arbitrage, or the Recombinant Properties of Modern Finance

Arbitrage is defined in finance textbooks as ‘locking in a profit by simulta-
neously entering into transactions in two or more markets’ (Hull 1996: 4). If,
for instance, the prices of gold in New York and London differ by more than
the transportation costs, an arbitrageur can realize an easy profit by buying in
the market where gold is cheap and selling it in the market where it is expen-
sive. But reducing arbitrage to an unproblematic operation that links the
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obvious (gold in London, gold in New York), as textbook treatments do, is
doubly misleading, for modern arbitrage is neither obvious nor unproblematic.
It provides profit opportunities by associating the unexpected, and it entails
real exposure to substantial losses.

Arbitrage is a distinctive form of entrepreneurial activity that exploits not
only gaps across markets but also the overlaps among multiple evaluative prin-
ciples. Arbitrageurs profit not by having developed a superior way of deriving
value but by exploiting opportunities exposed when different evaluative
devices yield discrepant pricings at myriad points throughout the economy.

As a first step to understanding modern arbitrage, consider the two tradi-
tional trading strategies, value and momentum investing, that arbitrage has
come to challenge.” Value investing is the traditional ‘buy low, sell high’
approach in which investors look for opportunities by identifying companies
whose ‘intrinsic’ value differs from its current market value. Value investors are
essentialists: they believe that property has a true, intrinsic, essential value inde-
pendent from other investors’ assessments, and that they can attain a superior
grasp of that value through careful perusal of the information about a company.

In contrast to value investors, momentum traders (also called chartists)
turn away from scrutinizing companies toward monitoring the activities of
other actors on the market (Malkiel 1973). Like value investors, their goal is
to find a profit opportunity. However, momentum traders are not interested
in discovering the intrinsic value of a stock. Instead of focusing on features
of the asset itself, they turn their attention to whether other market actors are
bidding the value of a security up or down. Like the fashion-conscious or like
nightlife socialites scouting the trendiest clubs, they derive their strength from
obsessively asking, ‘where is everyone going?” in hopes of anticipating the
hotspots and leaving just when things get crowded.

As with value and momentum investors, arbitrageurs also need to find an
opportunity, an instance of disagreement with the market’s pricing of a secu-
rity. They find it by making associations. Instead of claiming a superior abil-
ity to process and aggregate information about intrinsic assets (as value
investors do) or better information on what other investors are doing (as
momentum traders do), the arbitrage trader tests ideas about the correspond-
ence between two securities. Confronted by a stock with a market price, the
arbitrageur seeks some other security or bond, or synthetic security such as
an index composed of a group of stocks, etc.—that can be related to it, and
prices one in terms of the other. The two securities have to be similar enough
so that their prices change in related ways, but different enough so that other
traders have not perceived the correspondence before. As we shall see, the
posited relationship can be highly abstract. The tenuous or uncertain strength
of the posited similarity or co-variation reduces the number of traders that
can play a trade, hence increasing its potential profitability.

Arbitrage hinges on the possibility of interpreting securities in multiple
ways. Like a striking literary metaphor, an arbitrage trade reaches out and
associates the value of a stock to some other, previously unidentified security.
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By associating one security to another, the trader highlights different properties
(qualities) of the property he is dealing with.

Like Bacon’s experimentalists, arbitrage traders have moved from exploring
for territory (traditional notions of property) to exploring for the underlying
properties of securities. In contrast to value investors who distill the bundled
attributes of a company to a single number, arbitrageurs reject exposure to a
whole company. But in contrast to corporate raiders, who buy companies for
the purpose of breaking them up to sell as separate properties, the work of
arbitrage traders is yet more radically deconstructionist. The unbundling they
attempt is to isolate, in the first instance, categorical attributes. For example,
they do not see Boeing Co. as a monolithic asset or property, but as having
several properties (traits, qualities) such as being a technology stock, an avia-
tion stock, a consumer-travel stock, an American stock, a stock that is
included in a given index, and so on. Even more abstractionist, they attempt
to isolate such qualities as the volatility of a security, or its liquidity, its
convertibility, its indexability, and so on.

Thus, whereas corporate raiders break up parts of a company, modern
arbitrageurs carve up abstract qualities of a security. In our field research, we
find our arbitrageurs actively shaping trades. Dealing with the multiple qual-
ities of securities as narrow specialists, they position themselves with respect
to one or two of these qualities, but never all. Their strategy is to use the tools
of financial engineering to shape a trade so that exposure is limited only to
those equivalency principles in which the trader has confidence. Derivatives
such as swaps, options, and other financial instruments play an important
role in the process of separating the desired qualities from the purchased
security. Traders use them to slice and dice their exposure, wielding them in
effect like a surgeon’s tools—scissors and scalpels to give the patient (the
trader’s exposure) the desired contours.

Paradoxically, much of the associative work of arbitrage is therefore for the
purpose of ‘disentangling’ (see Callon 1998 for a related usage)—selecting out
of the trade those qualities to which the arbitrageur is not committed. The
strategy is just as much not betting on what you do not know as betting on
what you do know. In merger arbitrage, for example, this strategy of highly
specialized risk exposure requires that traders associate the markets
for stocks of the two merging companies and dissociate from the stocks
everything that does not involve the merger. Consider a situation in which
two firms have announced their intention to merge. One of the firms, say the
acquirer, is a biotech firm and belongs to an index, such as the Dow Jones
(DJ) biotech index. If a merger arbitrage specialist wanted to shape a trade
such that the ‘biotechness’ of the acquirer would not be an aspect of his or
her positioned exposure, the arbitrageur would long the index. That is, to dis-
sociate this quality from the trader’s exposure, the arbitrageur associates the
trade with a synthetic security (‘the index’) that stands for the ‘biotechness’.
Less categorical, more complex qualities require more complex instruments.
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Arbitrageurs, do not narrow their exposure for lack of courage. Despite all
the trimmings, hedging, and cutting, this is not a trading strategy for the
faint-hearted. Arbitrage is about tailoring the trader’s exposure to the mar-
ket, biting what they can chew, betting on what they know best, and avoiding
risking their money on what they do not know. Traders expose themselves
profusely—precisely because their exposure is custom-tailored to the relevant
deal. Their sharp focus and specialized instruments gives them a clearer view
of the deals they examine than the rest of the market. Thus, the more the
traders hedge, the more boldly they can position themselves.

Arbitrageurs can reduce or eliminate exposure along many dimensions but
they cannot make a profit on a trade unless they are exposed on at least one.
In fact, they cut entanglements along some dimensions precisely to focus
exposure where they are most confidently attached. As Callon (1998; Callon
and Muniesa 2002; Callon, Méandel, and Rabeharisoa 2002) argues, calcula-
tion and attachment are not mutually exclusive. To be sure, the trader’s
attachment is distanced and disciplined; but, however emotionally detached,
and however fleeting, to hold a position is to hold a conviction.? In the field
of arbitrage, to be opportunistic you must be principled, that is, you must
commit to an evaluative metric. And, as we shall see, to engage in complex,
high-stakes trading, you must also be able to collaborate with those who are
attached to different metrics.

Heterarchy

How do unexpected and tenuous associations become recognized as opportun-
ities? How could the traders at International Securities exploit the knowledge
they had (to recognize patterns that it had identified) while also exploring for
new opportunities (if you like, re-cognizing properties)?* To do so, the trading
room adopted an organizational form that we characterize as heterarchy. As
the term suggests, heterarchies are characterized by minimal hierarchy and by
organizational heterogeneity. Heterarchies involve a distributed intelligence
(lateral accountability) and the organization of diversity (coexisting evaluative
principles).

Mid-twentieth century, there was general consensus about the ideal attrib-
utes of the modern organization: it had a clear chain of command, with strat-
egy and decisions made by the organizational leadership; instructions were
disseminated and information gathered up and down the hierarchical ladder
of authority; design preceded execution; the latter was carried out with the
time-management precision of a Taylorist organizational machine. By the end
of the century, the main precepts of the ideal organizational model would be
fundamentally rewritten. The primacy of relations of hierarchical dependence
within the firm and the relations of market independence between firms
became secondary to relations of interdependence among networks of firms
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and among units within the firm (Kogut and Zander 1992; Powell 1996;
Grabher and Stark 1997).

To cope with radical uncertainties, instead of concentrating its resources for
strategic planning among a narrow set of senior executives or delegating that
function to a specialized department, heterarchical firms embark on a radical
decentralization in which virtually every unit becomes engaged in innovation.
That is, in place of specialized search routines in which some departments are
dedicated to exploration while others are confined to exploiting existing knowl-
edge, the functions of exploration are generalized throughout the organization.
In place of vertical chains of command, intelligence is distributed—Ilaterally.
With its flattened hierarchy, the absence of separate offices for the room’s few
managers, its open architectural plan, and its collegial culture, the trading
room at International Securities shows collaborative features of such distrib-
uted intelligence.

Heterarchies, however, are not simply non-bureaucratic. Heterarchies inter-
weave a multiplicity of organizing principles. The new organizational forms
are heterarchical not only because they have flattened hierarchy, but also
because they are the sites of competing and coexisting value systems. They
maintain and support an active rivalry of multiple evaluative principles. A
robust, lateral collaboration flattens hierarchy without flattening diversity.
The coexistence of more than one evaluative principle produces a creative fric-
tion (Brown and Duguid 1998) and fosters cross-fertilization. It promotes
organizational reflexivity, the ability to redefine and recombine resources.
Heterarchies are not simply tolerant of diversity among isolated and non-
communicating factions; the organization of diversity is not a replicative
redundancy but a generative redundancy. It is the friction at the interacting
overlap that generates productive recombinations. The challenge is to create a
sufficiently common culture to facilitate communication among the heteroge-
neous components without suppressing the distinctive identities of each.
Heterarchies create wealth by inviting more than one way of evaluating worth.

This aspect of heterarchy builds on Knight’s (1921) distinction between
risk, where the distribution of outcomes can be expressed in probabilistic
terms, and uncertainty, where outcomes are incalculable. Whereas in neoclas-
sical economics all cases are reduced to risk, Knight argued that a world of
generalized probabilistic knowledge of the future leaves no place for profit (as
a particular residual revenue that is not contractualizable because it is not sus-
ceptible to measure ex ante) and hence no place for the entrepreneur. Properly
speaking, the entrepreneur is not rewarded for risk-taking but, instead, is
rewarded for an ability to exploit uncertainty. The French school of the ‘eco-
nomics of conventions’ (Boltanski and Thévenot 1991, 1999; Thévenot 2001)
demonstrates that institutions are social technologies for transforming uncer-
tainty into calculable problems; but they leave unexamined the incidence of
uncertainty about which institution (‘ordering of worth’) is operative in a
given situation. In this light, Knight’s conception of entrepreneurship can be
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re-expressed: entrepreneurship is the ability to keep multiple evaluative prin-
ciples in play and to exploit the resulting ambiguity (Stark 2000). Restated,
entrepreneurship in this view is not brokerage across a gap but facilitating
productive friction at the overlap of coexisting principles.

Distributing Intelligence and Organizing Diversity in
the Trading Room

A Desk with a View of the Markets

The trading room at International Securities offers a sharp contrast to the
conventional environment of corporate America. Unlike a standard corporate
office with cubicles and a layout meant to emphasize differences in hierarchi-
cal status, the trading room is an open-plan arrangement where information
roams freely. Instead of having its senior managers scattered at window offices
along the exterior of the building, the bank puts managers in the same desks
as their teams, accessible to them with just a movement of the head or hand.
Underscoring the importance of sociability, the bank has limited the number
of people in the room to 150 employees and has a low monitor policy so
people can see each other. Computer programmers and other critical, technical
support staff are not separated but have desks right in the trading room.

Whereas the traders of the 1980s, acutely described by Tom Wolfe (1987) as
Masters of the Universe, were characterized by their riches, bravado, and little
regard for small investors, the quantitative traders at International Securities
have MBA degrees in finance, Ph.D.s in physics and statistics, and are more
appropriately thought of as engineers. None of them wears suspenders.

The basic organizational unit of the trading room is a ‘desk’, and it is here
that the organization of diversity in the trading room begins by demarcating
specialized functions. The term ‘desk’ not only denotes the actual piece of
furniture where traders sit, but also the actual team of traders—as in ‘Tim from
the equity loan desk’. Such identification of the animate with the inanimate is
due to the fact that a team is never scattered across different desks. In this local-
ization, the different traders in the room are divided into teams according to
the financial instrument they use to create equivalencies in arbitrage: the
merger arbitrage team trades stocks in companies in the process of consolidat-
ing, the options arbitrage team trades in ‘puts’ and ‘calls’,’ the derivatives that
lend the desk its name, and so on. The extreme proximity of the workstations
enables traders to talk to each other without lifting their eyes from the screen
or interrupting their work. The desk is an intensely social place where traders
work, take lunch, make jokes, and exchange insults in a never-ending under-
current of camaraderie that resurfaces as soon as the market gives a respite.

Each desk has developed its own way of looking at the market, based on
the principle of equivalence that it uses to calculate value and the financial
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instrument that enacts its particular style of arbitrage trade. Merger arbitrage
traders, for example, keen on finding out the degree of commitment of two
merging companies, look for a progressive approximation in the stock prices
of two companies. They probe commitment to a merger by plotting the
‘spread’ (difference in price) between acquiring and target companies over
time. As with marriages between persons, mergers between companies are
scattered with regular rituals of engagement intended to persuade others of
the seriousness of their intent. As time passes, arbitrage traders look for a
pattern of gradual decay in the spread as corporate bride and groom come
together—that is, a descending diagonal curve on their Bloomberg screens,
not unlike the trajectory of a landing airplane.

Convertible bond arbitrageurs, by contrast, do not obsess about whether
the spread between two merging companies is widening or narrowing. Instead,
they specialize in information about stocks that would typically interest bond-
holders, such as their liquidity and likelihood of default. At yet another desk,
index arbitrageurs, in their attempt to exploit minuscule and rapidly vanishing
misalignments between S&P 500 futures and the underlying securities, spe-
cialize in technology to trade in high volume and at a high speed. Thus, within
each team there is a marked consistency between its arbitrage strategy, its
visual displays, its mathematical formulae, and its trading tools.

Such joint focus on visual and economic patterns forges each desk into a
distinctive community of practice, with its own evaluative principle, tacit
knowledge, social ties, and shared forms of meaning (Lave and Wenger
1990). This includes a common sense of purpose, a real need to know what
each other knows, a highly specialized language, and idiosyncratic ways of
signaling to each other. It even translates into friendly rivalry toward other
desks. A customer sales trader, for example, took us aside to denounce sta-
tistical arbitrage as ‘like playing video games. If you figure out what the other
guy’s program is, you can destroy him. That’s why we don’t do program
trades’, he explained, referring to his own desk. Conversely, one of the statis-
tical arbitrage traders, told us, in veiled dismissal of manual trading, that the
more he looks at his data (as opposed to letting his robot trade) the more
biased he becomes.

Homogeneity within a desk facilitates speed and sophistication to navigate
crowded and fast-moving capital markets. But the complex trades that are
characteristic of our trading room, however, seldom involve a single
desk/team in isolation from others. It is to these collaborations that we turn.

Distributed Cognition across Desks

The desk, in our view, is a unit organized around a dominant evaluative prin-
ciple and its arrayed financial instruments (devices for measuring, testing, prob-
ing, cutting). This principle is its coin; if you like, its specie. But the trading room
is composed of multiple species. It is an ecology of evaluative principles.
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Complex trades take advantage of the interaction among these species. To be
able to commit to what counts, to be true to your principle of evaluation,
each desk must take into account the principles and tools of other desks.
Recall that shaping a trade involves disassociating some qualities in order to
give salience to the ones to which your desk is attached. To identify the relev-
ant categories along which exposure will be limited, shaping a trade therefore
involves active association among desks. Co-location, the proximity of desks,
facilitates the connections needed to do the cutting.

Whereas in most textbook examples of arbitrage the equivalence-creating
property is easy to isolate, in practice, it is difficult to fully disassociate.
Because of these difficulties, even after deliberate slicing and dicing, traders
can still end up dangerously exposed along dimensions of the company that
differ from the principles of the desired focused exposure. We found that
traders take into account unintended exposure in their calculations in the
same way as they achieve association—through co-location. Physical prox-
imity in the room allows traders to survey the financial instruments around
them and assess which additional variables they should take into account in
their calculations.

For example, the stock loan desk can help the merger arbitrageurs on mat-
ters of liquidity. Merger arbitrage traders lend and borrow stock as if they
could reverse the operation at any moment of time. However, if the company
is small and not often traded, its stock may be difficult to borrow, and traders
may find themselves unable to hedge. In this case, according to Max, senior
trader at the merger arbitrage desk, ‘the stock loan desk helps us by telling us
how difficult it is to borrow a certain stock’. Similarly, index arbitrageurs can
help merger arbitrageurs trade companies with several classes of shares.
Listed companies often have two types of shares, so-called ‘A-’ and ‘K-class’
stock. The two carry different voting rights, but only one of the two types
allows traders to hedge their exposure. The existence of these two types facil-
itates the work of merger arbitrageurs, who can execute trades with the more
liquid of the two classes and then transform the stock into the class necessary
for the hedge. But such transformation can be prohibitively expensive if one
of the two classes is illiquid. To find out, merger arbitrageurs turn to the
index arbitrage team, which exploits price differences between the two types.

In other cases, one of the parties may have a convert provision (i.e. its bonds
can be converted into stocks if there is a merger) to protect the bondholder,
leaving merger arbitrageurs with questions about how this might affect the
deal. In this case, it is the convertible bond arbitrage desk that helps merger
arbitrage traders clarify the ways in which a convertibility provision should be
taken into account. “The market in converts is not organized’, says Max, in the
sense that there is no single screen representation of the prices of convertible
bonds. For this reason: “We don’t know how the prices are fluctuating, but it
would be useful to know it because the price movements in converts impacts
mergers. Being near the converts desk gives us useful information’.
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In any case, according to Max, ‘even when you don’t learn anything, you
learn there’s nothing major to worry about’. This is invaluable because, as he
says, ‘what matters is having a degree of confidence’. By putting in close prox-
imity teams that trade in the different financial instruments involved in a deal,
the bank is thereby able to associate different markets into a single trade. As a
senior trader observed: “While the routine work is done within teams, most of
the value we add comes from the exchange of information between teams.
This is necessary in events that are unique and non-routine, transactions that
cross markets, and when information is time-sensitive’.

Thus, whereas a given desk is organized around a relatively homogeneous
principle of evaluation, a given trade is not. Because it involves hedging expo-
sure across different properties along different principles of evaluation, any
given trade can involve heterogeneous principles and heterogeneous actors
across desks. If a desk involves simple teamwork, a (complex) trade involves
collaboration. This collaboration can be as formalized as a meeting (extra-
ordinarily rare at International Securities) that brings together actors from
the different desks. Or it might be as primitive as an un-directed expletive
from the stock loan desk which, overheard, is read as a signal by the merger
arbitrage desk that there might be problems with a given deal.

Reflexivity

To see opportunities, traders use the mathematics and the machines of market
instruments. We can think of traders as putting on the financial equivalent of
infrared goggles that provide them with the trader’s equivalent of night-vision.
The traders’ reliance on such specialized instruments, however, entails a seri-
ous risk. In bringing some information into sharp attention, the software and
the graphic representations on their screens also obscure. In order to be
devices that magnify and focus, they are also blinders. According to a trader,
‘Bloomberg shows the prices of normal stocks; but sometimes, normal stocks
morph into new ones’, such as in situations of mergers or bond conversions.
If a stock in Stan’s magnifying glass—say, an airline that he finds representa-
tive of the airline sector—were to go through a merger or bond conversion, it
would no longer stand for the sector.

An even more serious risk for the traders is that distributing calculation
across their instruments amounts to inscribing their sensors with their own
beliefs. As we have seen, in order to recognize opportunities, the trader needs
special tools that allow him to see what others cannot. But the fact that the
tool has been shaped by his theories means that his sharpened perceptions can
sometimes be highly magnified misperceptions, perhaps disastrously so. For
an academic economist who presents his models as accurate representations of
the world, a faulty model might prove an embarrassment at a conference or
seminar. For the trader, however, a faulty model can lead to massive losses.
There is, however, no option not to model: no tools, no trade. What the layout
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of the trading room—with its interactions of different kinds of traders and its
juxtaposition of different principles of trading—accomplishes is the contin-
ual, almost minute-by-minute, reminder that the trader should never confuse
representation for reality.

Instead of reducing the importance of social interaction in the room, the
highly specialized instruments actually provide a rationale for it. “We all have
different kinds of information’, Stan says, referring to other traders, ‘so I
sometimes check with them’. How often? ‘All the time’.

Just as Francis Bacon advocated a program of inductive, experimentalist
science in contrast to logical deduction, so our arbitrage traders, in contrast
to the deductive stance of neoclassical economists, are actively experimenting
to uncover properties of the economy. But whereas Bacon’s New Instrument
was part of a program for ‘The Interpretation of Nature’,® the new instru-
ments of quantitative finance—connectivity, equations, and computing—
visualize, cut, probe, and dissect ephemeral properties in the project of
interpreting markets. In the practice of their trading room laboratories, our
arbitrage traders are acutely aware that the reality ‘out there’ is a social
construct consisting of other traders and other interconnected instruments
continuously reshaping, in feverish innovation, the properties of that recur-
sive world. In this coproduction, in which the products of their interventions
become a part of the phenomenon they are monitoring, such reflexivity is an
invaluable component of their tools of the trade.

Innovation as Recombination

Just as Latour (1987) defined a laboratory as ‘a place that gathers one or sev-
eral instruments together’, trading rooms can be understood as places that
gather diverse market instruments together. Seen in this light, the move from
traditional to modern finance can be considered as an enlargement in the num-
ber of instruments in the room, from one to several. The best scientific labora-
tories maximize cross-fertilization across disciplines and instruments. For
example, the Radar Lab at MIT in the 1940s made breakthroughs by bringing
together the competing principles of physicists and engineers (Galison 1997,
Galison and Thompson 1999). Similarly, the best trading rooms bring together
heterogeneous value frameworks for creative recombination.

How do the creativity, vitality, and serendipity stemming from close prox-
imity in the trading room yield new interpretations? By interpretation we refer
to processes of categorization, as when traders answer the question, ‘what is
this a case of *? but also to processes of re-categorization such as making a case
for. Both work by association—of people to people, but also of people to
things, things to things, things to ideas, etc.

We saw such processes of recognition at work in the following case of an
announced merger between two financial firms. The trade was created by the
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‘special situations desk’, its name denoting its stated aim of cutting through
the existing categories of financial instruments and derivatives. Through
close contact with the merger arbitrage desk and the equity loan desk, the
special situations desk was able to construct a new arbitrage trade, an ‘elec-
tion trade’, that recombined in an innovative way two previously existing
strategies, merger arbitrage and equity loan.

The facts of the merger were as follows: on January 25, 2001, Investors
Group announced its intention to acquire MacKenzie Financial. The
announcement immediately set off a rush of trades from merger arbitrage
desks in trading rooms all over Wall Street. Following established practice,
the acquiring company, Investors Group, offered the stockholders of the tar-
get company to buy their shares. It offered them a choice of cash or stock in
Investors Group as means of payment. The offer favored the cash option.
Despite this, Josh, head of the special situations desk, and his traders rea-
soned that a few investors would never be able to take the cash. For example,
board members and upper management of the target company are paid
stocks in order to have an incentive to maximize profit. As a consequence, ‘it
would look wrong if they sold them’ John said. In other words, their reasoning
included ‘symbolic’ value, as opposed to a purely financial profit-maximizing
calculus.

The presence of symbolic investors created, in effect, two different
payoffs—cash and stock. The symbolic investors only had access to the
smaller payoff. As with any other situation of markets with diverging local
valuations, this could open up an oppor