CHAPTER IV, OVER-THE-COUNTER DERIVATIVES MARKETS

he virulence of the 1998 turbulence in
the mature financial markets took mar-
ket participants and authorities by sur-
prise, and some have acknowledged that
they do not fully understand the rapidly chang-
ing structure and dynamics of global financial
markets.! As last year’s International Capital
Markets report analyzed, a substantial buildup
in derivatives credit exposures and leverage
contributed importantly to the turbulence. This
substantial leverage—LTCM accumulated
$1.2 wrillion in notional positions on equity of
$5 billion—was possible primarily because of the
existence of large, liquid OTC derivatives mar-
kets. The rapid growth, development, and wide-
spread use of OTC derivatives markets has ac-
companied the modernization of commercial
and investment banking and the globalization of
finance, driven by recent advances in informa-
tion and computer technologies, and has con-
tributed significantly and positively to the effec-
tiveness of global finance and, in particular, of
international financial markets. Much has been
written about derivatives as financial instruments
and about the role of highly leveraged institu-
tions. By contrast, less has been written about
the markets for OTC derivatives per se, and the
heavy reliance on them by the small group of in-
ternationally active financial institutions. This
chapter attempts to fill part of this gap.
Derivatives bestow considerable benefits by al-
lowing financial risks to be more precisely tai-
lored to risk preferences and tolerances, and
they contribute to more complete financial mar-
kets, improve market liquidity, and increase the
capacity of the financial system to bear risk and
intermediate capital. Derivatives instruments,
the structures for trading and risk managing
them, and the infrastructures for ensuring their
smooth functioning play a central role in the

smooth functioning of the major financial and
capital markets. These instruments and markets
have been designed and developed by the inter-
nationally active financial institutions that
presently derive a large share of their earnings
from these activities. These are the same finan-
cial institutions that make up the core of the in-
ternational financial system and have access to fi-
nancial safety nets.

While derivatives instruments and markets
have improved the effectiveness of intermedia-
tion and finance generally, and are likely to con-
tinue to do so, as crises in the 1990s demon-
strated, OTC derivatives activities can contribute
to the buildup of vulnerabilities and adverse
market dynamics in some circumstances. The
severity of repeated episodes of turbulence, and
in particular the contours of the market dynam-
ics in the aftermath of the near-collapse of
LTCM, suggest that OTC derivatives activities are
capable of, producing instability, in some cases
akin to a modern form of traditional bank runs.
Because of their importance in global finance, it
is important to understand more fully the poten-
tial capacity for the OTC derivatives activities of
internationally active financial institutions to
contribute to international systemic financial
problems.

Taking the benefits and efficiency-enhancing
characteristics of OTC derivatives as a given, this
chapter begins with a brief discussion of modern
financial intermediation. It argues that interna-
tionally active financial institutions have exposed
themselves to additional sources of instability be-
cause of their large and dynamic exposures to
the counterparty (credit) risks embodied in
their OTC derivatives activities. Before identify-
ing these sources of instability, the chapter com-
pares OTC derivatives with exchange-traded de-
rivatives, including their respective trading

ISee the Glossary at the end of this chapter for definitions of special terms.
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environments. This comparison reveals signifi-
cant differences in how private and collective
risks are managed and suggests that OTC activity
may be more conducive to producing systemic
risks. The chapter then argues that features of
OTC instruments, modern financial institutions,
and the underlying OTC infrastructures can
pose risks to stability, separately and jointly, that
in some circumstances create the tendency to-
ward instability in global financial markets. It is
easier to identify the sources of instability in
OTC derivatives markets than it is to find reme-
dies, which can only be pragmatically formu-
lated and implemented by private and official
practitioners in these markets. Nevertheless, in a
concluding section the chapter points to both
private efforts (more effective market discipline,
risk management, and disclosure) and public ef-
forts (strengthen incentives for market disci-
pline, remove legal and regulatory uncertainties,
and improve effectiveness of OTC market sur-
veillance) that seem to be required if the risks of
instability are to be contained in modern OTC
derivatives markets.

Modern Banking and OTC
Derivatives Markets

During the past two decades, the large interna-
tionally active financial institutions have trans-
formed the business of finance dramatically. In
doing so, they have improved the ability to man-
age, price, trade, and intermediate capital world-
wide. Many of these benefits have come from the
development, broadening, and deepening of, and
greater reliance on, OTC derivatives activities.
Although modern financial institutions still derive
most of their earnings from intermediating, pric-
ing, and managing credit risk, they are doing in-
creasingly more of it off balance sheet, and in less
transparent and potentially riskier ways. This
transformation has accelerated during the 1990s.

Traditional banking involves extending loans
on borrowed funds (deposits) of different matu-
rities. Each side of this ledger has different finan-

cial risks. A simple loan is for a fixed sum, term,
and interest rate; in return the bank is promised
a known schedule of fixed payments. The risk in
lending, of course, is that the borrower may be-
come unable or unwilling to make each fixed
payment on schedule. This is credit (or counter-
party) risk, comprising both the risk of default
(missing one or all payments) and the expected
loss-given default (that less than is promised is
paid). Loans are funded by deposits with much
shorter maturities than most bank loans, which
imparts liquidity risk. The basic business of bank-
ing is to manage these two sets of cash flows,
each having a different, stochastic structure. As
the history of bank runs and failures indicates,
managing these cash flows is inherently risky and
banking is prone to instability.2

This tendency toward instability does not
seem to have diminished in the 1990s, and may
have increased. In modern finance, financial in-
stitutions’ off-balance-sheet business entails ex-
tensions of credit. For example, a simple swap
transaction is a two-way credit instrument in
which each counterparty promises to make a
schedule of payments over the life of the con-
tract. Each counterparty is both a creditor and
debtor and, as in traditional banking, the mod-
ern financial institution has to manage the cash
inflows (the creditor position) and outflows (the
debtor position) associated with the derivatives
contract. But there are important differences.
First, the embedded credit risk is considerably
more complicated and less predictable than the
credit risk in a simple loan, because the credit
exposures associated with derivatives are time
varying and depend on the prices of underlying
assets. Traditional bank lending is largely insu-
lated from market risk, because banks carry
loans on the balance sheet at book value, which
means that they may not recognize and need not
respond to market shocks. Nevertheless, market
developments can contribute to unrecognized
losses that can accumulate over time. By con-
trast, OTC credit exposures are subject to
volatile market risk and are, as a matter of

2See Bryant (1980), Diamond and Dybvig (1983), and Kindleberger (1989).



course, marked to market every day. This creates
highly variable profit-and-loss performance, but
it imparts market discipline and also avoids un-
detected accumulations of losses. Day-to-day
shifts in the constellation of asset prices can have
a considerable impact on credit risk exposures—
both the exposures borne by any particular fi-
nancial institution and the distribution and con-
centration of such exposures throughout the
international financial system.

Second, the liquidity dynamics of modern fi-
nance are considerably more complex than
those of deposit markets. Deposit flows have a
degree of regularity associated with the flow of
underlying business. By contrast, flows associated
with OTC derivatives and liquidity conditions in
these markets, and in related markets, can be
highly irregular and difficult to predict, even for
the most technically advanced dealers with state-
of-the-art risk management systems. Overall, the
stochastic processes that govern the cash flows
associated with OTC derivatives are inherently
more difficult to understand, and seem to be
more unstable during periods of extreme volatil-
ity in underlying asset prices.

Thus, in addition to assessing and managing
the risk of default and the expected loss-given
default, the modern financial institution has
to assess the potential change in the value of
the credit extended and form expectations
about the future path of underlying asset prices.
This, in turn, requires an understanding of
the underlying asset markets and establishes a
link between derivatives and underlying asset
markets.

The unpredictable, and at times turbulent, na-
ture of OTC derivatives markets would merit lit-
tle concern if OTC derivatives were an insignifi-
cant part of the world of global finance. They
are not, and indeed they are increasingly central
to global finance. OTC derivatives markets are
large, at end-1999 comprising $88 trillion in no-
tional principal, the reference amount for pay-
ments, and nearly $3 trillion in (off-balance-
sheet) credit exposures (see Tables 2.7 and 2.8

MODERN BANKING AND OTC DERIVATIVES MARKETS

in Chapter II). The markets are composed of sys-
temically important financial institutions (Table
4.1), and together the instruments and markets
interlink the array of global financial markets
through a variety of channels.?

In the past two decades, the major interna-
tionally active financial institutions have signifi-
cantly increased the share of their earnings from
derivatives activities, including from trading fees
and proprietary trading profits. These institu-
tions manage portfolios of derivatives involving
tens of thousand of positions, and daily aggre-
gate global turnover now stands at roughly $1
trillion. The market can be seen as an informal
network of bilateral counterparty relationships
and dynamic, time-varying credit exposures
whose size and distribution are intimately tied to
important asset markets. Because each deriva-
tives portfolio is composed of positions in a wide
variety of markets, the network of credit expo-
sures is inherently complex and difficult to man-
age. During periods in which financial market
conditions stay within historical norms, credit
exposures exhibit a predictable level of volatility,
and risk management systems can within a toler-
able range of uncertainty assess the riskiness of
exposures. Risk management systems guide the
rebalancing of the large OTC derivatives portfo-
lios, which in normal periods can enhance the
efficient allocation of risks among firms, but
which can also be a source of trading and price
variability—especially in times of financial
stress—that feeds back into the stochastic nature
of the cash flows.

Expansions and contractions in the level of
OTC derivatives activities are a normal part of
modern finance and typically occur in a nondis-
ruptive manner, if not smoothly, even when
there is isolated turbulence in one underlying
market. The potential for excessively rapid con-
tractions and instability seems to emerge when
credit exposures in OTC activities rise to levels
that create hypersensitivity to sudden unantici-
pated changes in market conditions (such as in-
terest rate spreads) and new information. The

3See the discussion of spillovers and contagion in IMF (1998a).
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Table 4.1. Top 20 Derivatives Dealers in 2000 and Their Corresponding Ranks in 1999

Rank Members of Exchanges?
Derivatives Dealers 2000 1999 CME LIFFE EUREX HKFE TSE TIFFE
Citigroup 1 1 X X X X X
Goldman Sachs & Co. 2 2 X X X X X
Deutsche Bank? 3 6 X X X X X
Morgan Stanley Dean Witter 4 4 X X X X X
Warburg Dillon Read 5 7 X X X X X
Merrill Lynch & Co. 6 5 X X X X X
J.P. Morgan 7 3 X X X X X
Chase Manhattan Corp. 8 8 X X X X
Credit Suisse First Boston 9 9 X X X X X
Bank of America 10 11 X X X X
NatWest Group 11 n.a. X X X
Lehman Brothers 12 12 X X X X X
Hong Kong and Shanghai Banking Corp. 13 16 X X X X X X
Société Générale 14 13 X X X
American International Group 15 19 X
Barclays Capital 16 14 X X X X X X
Dresdner Kleinwort Benson 17 n.a. X X X X
BNP-Paribas? 18 18 X X X X X
ABN Amro 19 17 X X X X X
Commerzhank 20 n.a. X X X X

Source: Clow (2000), pp. 121-25.
TIncludes BT Alex. Brown for 2000.
2Ranking of Banque Paribas for 1999.

3Chicago Mercantile Exchange (CME); London International Financial Futures and Options Exchange (LIFFE); European Derivatives Market
(EUREX); Hong Kong Futures Exchange (HKFE); Tokyo Stock Exchange (TSE); and Tokyo International Financial Futures Exchange (TIFFE).

creditor and debtor relationships implicit in
OTC derivatives transactions between the inter-
nationally active financial institutions can create
situations in which the possibility of isolated de-
faults can threaten the access to liquidity of key
market participants—similar to a traditional
bank run. This can significantly alter percep-
tions of market conditions, and particularly per-
ceptions of the riskiness and potential size of
OTC derivatives credit exposures. The rapid un-
winding of positions, as all counterparties run
for liquidity, is characterized by creditors de-
manding payment, selling collateral, and put-
ting on hedges, while debtors draw down capital
and liquidate other assets. Until OTC derivatives
exposures contract to a sustainable level, mar-
kets can remain distressed and give rise to sys-
temic problems. This is what happened in 1998:
after it became known that LTCM might de-
fault, some dealers were concerned that their

dealer counterparties were heavily exposed to
LTCM. The induced changes in market condi-
tions quickly created a run for liquidity.
Greater asset price volatility related to the re-
balancing of portfolios may be a reasonable
price to pay for the efficiency gains from global
finance. However, in the 1990s, OTC derivatives
activities have sometimes exhibited an unusual
volatility, and have added to the historical expe-
rience of what volatility can mean. For example,
in the 1990s, there were repeated periods of
volatility and stress in different asset markets
(ERM crises; bond market turbulence in 1994
and 1996; Mexican, Asian, and Russian crises;
LTCM; Brazil) as market participants searched
for higher rates of return in the world’s major
bond, equity, foreign exchange, and derivatives
markets. Some of these episodes suggest that
the structure of market dynamics has been
adversely affected by financial innovations and



has become more unpredictable, if not
unstable.*

Examples of extreme market volatility include
movements in the yen-dollar rate in both 1995
and 1998. In both cases the yen-dollar exchange
rate exhibited what might be characterized as
extreme price dynamics—beyond what changes
in fundamentals would suggest was appropriate—
in what was, and is, one of the deepest and most
liquid markets. The extreme nature of the price
dynamics resulted in part from hedging posi-
tions involving the use of OTC derivatives con-
tracts called knockout options (see Box 4.1).
These OTC options are designed to insure
against relatively small changes in an underlying
asset price. Yet once a certain threshold level of
the yen-dollar rate was reached, the bunching of
these OTC options drove the yen-dollar rate to
extraordinary levels in a very short period of
time—an event that the OTC options were not
designed to insure against.

Such episodes of rapid and severe dynamics
can also pose risks to systemic stability. In partic-
ular, the turbulence surrounding the near-col-
lapse of LTCM in the autumn of 1998 posed the
risk of systemic consequences for the interna-
tional financial system, and seemed to have cre-
ated consequences for real economic activity
(see Box 4.2). This risk was real enough that ma-
jor central banks reduced interest rates to re-
store risk taking to a level supportive of more
normal levels of financial intermediation and
continued economic growth. LTCM’s trading
books were so complicated and its positions so
large that the world’s top derivatives traders and
risk managers from three major derivatives
houses could not determine how to unwind
LTCM’s derivatives books rapidly in an orderly
fashion without retaining LTCM staff to assist in
liquidating the large and complex portfolio of
positions.

Both private market participants and those re-
sponsible for banking supervision and official
market surveillance are learning to adapt to the

“For emerging market examples, see Chapter VL.
5See Greenspan (1998) and Tietmeyer (1999).
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fast pace of innovation and structural change.
This challenging learning process has been
made more difficult because OTC derivatives ac-
tivities may have changed the nature of systemic
risk in ways that are not yet fully understood.5
The heavy reliance on OTC derivatives appears
to have created the possibility of systemic finan-
cial events that fall outside of the more formal
clearinghouse structures and official real-time
gross-payment settlement systems that are de-
signed to contain and prevent such problems.
There is the concern that heavy reliance on new
and even more innovative financial techniques,
and the possibility that they may create volatile
and extreme dynamics, could yet produce even
greater turbulence with consequences for real
economic activity—perhaps with consequences
reaching the proportions of real economic losses
typically associated with financial panics and
banking crises.

In sum, the internationally active financial in-
stitutions have increasingly nurtured the ability to
profit from OTC derivatives activities and they
now benefit significantly from them. As a result,
OTC derivatives activities play a central role in
modern financial intermediation. This raises the
concern that the instabilities associated with mod-
ern finance and OTC derivatives markets could
give rise to systemic problems that potentially
could affect the international financial system.

Exchange Versus OTC
Derivatives Markets

Before discussing the features of OTC deriva-
tives markets that can give rise to instability, it is
useful to examine key differences between ex-
change-traded and OTC derivatives, including
the different trading and risk management envi-
ronments. This clarifies why OTC derivatives ac-
tivities are both efficiency enhancing and prone
to problems. Compared to exchange-traded de-
rivatives, OTC derivatives markets have the fol-
lowing features: (1) management of counterparty
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Box 4.1. The Role of OTC Currency Options in the Dollar-Yen Market

OTC derivatives activities can exacerbate dis-
turbances in underlying markets—even some of
the largest markets, such as foreign exchange
markets. This was, for example, the case in the
dollar-yen market in March 1995 and October
1998; once the yen had appreciated beyond a
certain level, the cancellation of OTC knockout
options and the unwinding of associated hedg-
ing positions fueled the momentum toward fur-
ther appreciation.! During these periods of
heightened exchange rate volatility, OTC deriva-
tives activities also significantly influenced
exchange-traded option markets, because stan-
dard exchange-traded options were used by de-
rivatives dealers as hedging vehicles for OTC
currency options.

In 1995, the yen appreciated vis-a-vis the dol-
lar from ¥101 in early January to ¥80 in mid-
April, strengthening by 7 percent in four trad-
ing sessions between March 2 and March 7. A
combination of macroeconomic factors was
widely cited as having contributed to the initial
exchange rate move. The speed of the move
also suggests that technical factors (such as the
cancellation of knockout options) and short-
term trading conditions (such as the unwinding
of yen-carry trades, also involving OTC deriva-
tives) reinforced the trend. In early 1995, rela-
tively large volumes of down-and-out dollar put
options were purchased by Japanese exporters
to partially hedge the yen value of dollar receiv-
ables against a moderate yen appreciation.

In September-October 1998, the yen appreci-
ated again sharply vis-a-vis the dollar from ¥135
to ¥120 per dollar. Of particular interest are the
developments during October 6-9, 1998, when
the yen strengthened by 15 percent vis-a-vis the
dollar. Talk of an additional fiscal stimulus pack-
age in Japan and a reassessment of the relative
monetary policy stances in Japan and the
United States may have sparked the initial rally
in the yen and corresponding weakening in the
dollar. The initial spate of dollar selling, in turn,

ISee IMF (1996 and 1998b, Box 3.1) and Malz
(1995).

was viewed as having created the sentiment that
the dollar’s long-standing strengthening vis-a-vis
the yen had run its course. But, as in March
1995, in addition to reversals of yen-carry trades,
knockout options were widely viewed as having
provided additional momentum that boosted
demand for yen and contributed to the dollar
selling.

Knockout options (a type of OTC barrier op-
tion) differ from standard options in that they
are canceled if the exchange rate reaches cer-
tain knockout levels, and therefore leave the in-
vestor unhedged against large exchange rate
movements. Nonetheless, they are widely used
since they are less expensive than standard op-
tions. In 1995 and 1998, knockout options, par-
ticularly down-and-out put options on the dollar,
amplified exchange rate dynamics through two
separate channels: (1) Japanese exporters who
bought knockout options to protect against a
moderate depreciation of the dollar sold dollars
into a declining market when the knockout op-
tions were canceled to prevent further losses on
their dollar receivables; and (2) dynamic hedg-
ing strategies employed by sellers of knockout
options required the sudden sale of dollars after
the knockout levels had been reached (see Box
4.4). Ironically, OTC knockout options that pro-
tect only against moderate exchange rate fluctu-
ations can sometimes increase the likelihood of
large exchange rate movements—the very event
they do not protect against.

Although knockout options represented a rel-
atively small share of total outstanding currency
options (between 2 and 12 percent), they had a
profound effect on the market for standard
exchange-traded options. It is easy to see why:
knockout options are sometimes hedged by a
portfolio of standard options. Dealers who em-
ployed this hedging technique needed to buy a
huge amount of standard options at the same
time as other market participants were trying to
contain losses from canceled down-and-out puts.
As a consequence, prices of exchange-traded
put options (implied volatilities) doubled in
March 1995 and almost doubled in October
1998.
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Box 4.2. LTCM and Turbulence in Global Financial Markets?

The turbulent dynamics in global capital mar-
kets in late 1998 had been preceded by a steady
buildup of positions and prices in the mature
equity and bond markets during the years and
months preceding the Russian crisis in mid-
August 1998 and the near-collapse of the hedge
fund LTCM in September. The bullish condi-
tions in the major financial markets continued
through the early summer of 1998, amid earlier
warning signs that many advanced country eq-
uity markets, not just in the United States, were
reaching record and perhaps unsustainable lev-
els. As early as mid-1997, differences in the cost
of borrowing between high- and low-risk bor-
rowers began to narrow to the point where sev-
eral advanced country central banks sounded
warnings that credit spreads were reaching rela-
tively low levels and that lending standards had
been relaxed in some countries beyond a rea-
sonable level. A complex network of derivatives
counterparty exposures, encompassing a very
high degree of leverage, had accumulated in
the major markets through late summer 1998.
The credit exposures and high degree of lever-
age both reflected the relatively low margin
requirements on over-the-counter derivative
transactions and the increasingly accepted
practice of very low, or zero, “haircuts” on repo
transactions.

Although the weakening of credit standards
and complacency with overall risk management
had benefited a large number of market partici-
pants, including a variety of highly leveraged in-
stitutions (HLIs), LTCM’s reputation for having
the best technicians as well as its high profitabil-
ity during its relatively brief history earned it a
particularly highly valued counterparty status.
Many of the major internationally active finan-
cial institutions actively courted LTCM, seeking
to be LTCM’s creditor, trader, and counterparty.
By August 1998, and with less than $5 billion of
equity capital, LTCM had assembled a trading
book that involved nearly 60,000 trades, includ-
ing on-balance-sheet positions totaling $125 bil-

IThis box draws on the analysis in IMF (1998b,
1999).

lion and off-balance-sheet positions that in-
cluded nearly $1 trillion of notional OTC deriva-
tive positions and more than $500 billion more
of notional exchange-traded derivatives posi-
tions. These very large and highly leveraged
trading positions spanned most of the major
fixed income, securities, and foreign exchange
markets, and involved as counterparties many of
the financial institutions at the core of global fi-
nancial markets.

Sentiment weakened generally throughout
the summer of 1998 and deteriorated sharply in
August when the devaluation and unilateral
debt restructuring by Russia sparked a period of
turmoil in mature markets that was virtually
without precedent in the absence of a major in-
flationary or economic shock. The crisis in
Russia sparked a broad-based reassessment and
repricing of risk and large-scale deleveraging
and portfolio rebalancing that cut across a
range of global financial markets. In September
and early October, indications of heightened
concern about liquidity and counterparty risk
emerged in some of the world’s deepest finan-
cial markets.

A key development was the news of difficulties
in, and ultimately the near-failure of, LTCM, an
important market-maker and provider of liquid-
ity in securities markets. LTCM’s size and high
leverage made it particularly exposed to the ad-
verse shift in market sentiment following the
Russian event. On July 31, 1998, LTCM had
$4.1 billion in capital, down from just under
$5 billion at the start of the year. During August
alone, LTCM lost an additional $1.8 billion, and
LTCM approached investors for an injection of
capital.

In early September 1998, the possible default
and/or bankruptcy of LTCM was a major con-
cern in financial markets. Market reverberations
intensified as major market participants scram-
bled to shed risk with LTCM and other counter-
parties, including in the commercial paper mar-
ket, and to increase the liquidity of their
positions. LTCM’s previous “preferred creditor”
status evaporated, its credit lines were with-
drawn, and margin calls on the fund acceler-
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Box 4.2 (concluded)

ated. The major concerns were the conse-
quences—for asset prices and for the health of
LTCM’s main counterparties—of having to un-
wind LTCM’s very large positions as well as how
much longer LTCM would be able to meet
mounting daily margin calls. As a result, LTCM’s
main counterparties demanded additional col-
lateral, including Bear Stearns, LTCM’s prime
brokerage firm, which on September 21 re-
quired LTCM to put up additional collateral to
cover potential settlement exposures. Default by
as early as September 23 was perceived as a very
real possibility for LTCM in the absence of an
injection of capital.

In response to these developments and the
rapid deleveraging, market volatility increased
sharply, and there were some significant depar-
tures from normal pricing relationships among
different asset classes. In the U.S. treasury mar-
ket, for example, the spread between the yields
of “on-the-run” and “off-the-run” treasuries
widened from less than 10 basis points to about
15 basis points in the wake of the Russian debt
restructuring, and to a peak of over 35 basis
points in mid-October, suggesting that investors
were placing an unusually large premium on the
liquidity of the “on-the-run” issue. Spreads be-
tween yields in the eurodollar market and on
U.S. treasury bills for similar maturities also
widened to historically high levels, as did
spreads between commerical paper and treasury
bills and those between the fixed leg of fixed-
for-floating interest rate swaps and government
bond yields, pointing to heightened concerns
about counterparty risk. Interest rate swap
spreads widened in currencies including the
U.S. dollar, deutsche mark, and pound sterling.
In the U.K. money markets, the spread of ster-
ling interbank rates over general collateral repo
rates rose sharply during the fourth quarter,
partly owing to concerns about liquidity and
counterparty risk (and also reflecting a desire
for end-of-year liquidity).

As securities prices fell, market participants
with leveraged securities positions sold those
and other securities to meet margin calls,
adding to the decline in prices. The decline in

prices and rise in market volatility also led arbi-
trageurs and market-makers in the securities
markets to cut positions and inventories and
withdraw from market-making, reducing liquid-
ity in securities markets and exacerbating the
decline in prices. In this environment, consider-
able uncertainty about how much an unwinding
of positions by LTCM and similar institutions
might contribute to selling pressure fed con-
cerns that the cycle of price declines and
deleveraging might accelerate.

In response to these developments, central
banks in major advanced economies cut official
interest rates. In the United States, an initial cut
on September 29 failed to significantly calm
markets; spreads continued to widen, equity
markets fell further, and volatility continued to
increase. Against this background, the Federal
Reserve followed up on October 15 with a cut in
both the federal funds target and the discount
rate, a key policy action that stemmed and ulti-
mately helped reverse the deteriorating trend in
market sentiment. The easing—coming so soon
after the first rate cut and outside a regular
Federal Open Market Committee (FOMC)
meeting (the first such move since April
1994)—sent a clear signal that the U.S. mone-
tary authorities were prepared to move aggres-
sively if needed to ensure the normal function-
ing of financial markets.

Calm began to return to money and credit
markets in mid-October. Money market
spreads declined quickly to precrisis levels, while
credit spreads declined more slowly and re-
mained somewhat above precrisis levels,
probably reflecting the deleveraging. The
Federal Reserve cut both the federal funds tar-
get and the discount rate at the FOMC meeting
on November 17, noting that although financial
market conditions had settled down materially
since mid-October, unusual strains remained.
Short-term spreads subsequently declined. The
calming effect of the rate cuts suggested that the
turbulence stemmed primarily from a sudden
and sharp increase in pressures on (broadly de-
fined) liquidity, including securities market li-
quidity, triggered by a reassessment of risk.



(credit) risk is decentralized and located within
individual institutions; (2) there are no formal
centralized limits on individual positions, lever-
age, or margining; (3) there are no formal rules
for risk- and burden sharing; and (4) there are
no formal rules or mechanisms for ensuring mar-
ket stability and integrity, and for safeguarding
the collective interests of market participants.

Broad Similarities, but Important Differences, in
Contract Structure

Derivatives offer significant benefits because
they facilitate the unbundling and transforma-
tion of financial risks such as interest rate and
currency risk (see Box 4.3). Individual compo-
nents of risk can be isolated, individually priced,
repackaged, and if desired traded. In this way,
derivatives allow agents to tailor more precisely
the risk characteristics of financial instruments
to their risk preferences and tolerances. By con-
tributing to more complete financial markets,
derivatives can improve market liquidity and in-
crease the capacity of the financial system to
bear risk and intermediate capital.

Both exchange-traded and OTC contracts of-
fer these benefits in broadly similar ways.
However, exchange-traded contracts have rigid
structures compared with OTC derivatives con-
tracts. For example, the Chicago Board of
Trade’s treasury bond futures contract dictates
(1) how many treasury bonds must be delivered
on each futures contract; (2) the types of treas-
ury bonds acceptable for delivery; (3) the way
prices are quoted; (4) the minimum trade-to-
trade price change; (5) the months in which
contracts may expire; and (6) how treasury
bonds may be delivered from the seller of the
contract to the buyer. Another key difference is
that exchange-traded contracts are regulated, of-
ten by both a regulatory authority and an ex-
change’s self-regulatory organization. In the
United States, the Securities and Exchange
Commission (SEC) regulates exchange-traded
derivatives that are legally “securities” (e.g., cer-
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tain options); the Commodity Futures Trading
Commission (CFTC) regulates those that are
legally “commodities” (e.g., financial futures).
Regulations promote investor protection, as ex-
change members act as agents for customers;
market integrity, against the potential for manip-
ulation when supplies of underlying goods, secu-
rities, or commodities are limited; and efficient
price discovery, an important function of ex-
change-traded derivatives.6

According to market participants, in the ex-
change environment, regulatory authorities eval-
uate proposed new contracts in a time-consum-
ing and costly process. By contrast, OTC
derivatives contracts can involve any underlying
index, maturity, and payoff structure. OTC con-
tracts can fill the gaps where exchange-traded
contracts do not exist, including exotic curren-
cies and indices; customized structures (see Box
4.4); and maturities that are tailored to other fi-
nancial transactions. Nonetheless, some OTC de-
rivatives instruments have become “commodi-
tized,” as market conventions and de facto
standards for payments frequencies, maturities,
and underlying indexes have emerged. About
two-thirds of OTC derivatives gross market value
is accounted for by simple forwards and swaps,
many of which could be traded on an exchange
except for minor differences in maturity dates,
notional amounts, and underlying indexes (see
Figure 4.1 and Box 4.5).

In addition, OTC derivatives instruments are
lightly and indirectly regulated, often because
they fall between regulatory gaps. In the United
States, for example, swaps contracts are classified
neither as “securities” nor as “commodities,” and
so are regulated neither by the SEC nor the
CFTC. Many justifications for regulating ex-
change-traded derivatives contracts are not rele-
vant for OTC derivatives. As was recognized by
U.S. courts (Procter and Gamble v. Bankers Trust),
they are principal-to-principal agreements be-
tween sophisticated counterparties, and investor
protection is not regarded as an important issue.
In addition, there is minimal risk of manipula-

6See United States, President’s Working Group on Financial Markets (1999).

87



88

CHAPTER IV OVER-THE-COUNTER DERIVATIVES MARKETS

Box 4.3. Motives for OTC Derivatives Transactions

While OTC derivatives in the form of for-
wards in agricultural goods date back to the
15th century, and perhaps earlier (the first op-
tions trade is attributed to the Greek philoso-
pher Thales circa 600 B.C.), the modern forms
of OTC derivatives originated in incentives from
three sources: (1) economic incentives, includ-
ing the need to share and hedge risk; (2) restric-
tions on financial activity, including regulation,
investment restrictions, and taxation of financial
transactions; and (3) the internationalization of
finance and the associated technological and
methodological advances. Three historical ex-
amples illustrating the use of OTC derivatives
show how these incentives shaped OTC deriva-
tives markets.

First, the market for interest rate swaps grew
out of a desire to exploit differential interest
rate advantages for borrowing at fixed versus
floating rates. For example, suppose a low-rated
bank has to pay 100 basis points more than a
high-rated bank when borrowing at fixed rates,
while it has to pay only 10 basis points more
than the high-rated bank when borrowing at
floating rates. In this case, the two banks could
profit from each bank’s comparative advantage:
the low-rated bank would borrow at floating
rates, the top-rated bank would borrow at fixed
rates, and both banks would exchange the cash
flows.! These types of transactions gave rise to
the interest rate swap market. Initially, banks
and other financial institutions served as bro-
kers by matching buyers and sellers for a fee.
But this activity ultimately evolved into the cur-
rent OTC derivatives markets in which the in-
ternationally active commercial and investment
banks actively trade and manage very large
portfolios of swaps, including for their own
proprietary accounts. Interest rate swaps
presently account for about two-thirds of OTC
derivatives market activity in interest rate
contracts.

ISee Lau (1997), p. 26. An alternative interpretation
of this “pure” comparative advantage swap is that it
transfers the credit risk to the high-rated borrower.

Second, consider the market for currency
swaps. These derivatives instruments arose from
a need by multinationals to make foreign cur-
rency investments in the presence of policy
measures designed to discourage capital out-
flows and thus limit pressures on exchange
rates. For example, in the 1970s, the U.K. gov-
ernment imposed taxes on sterling foreign ex-
change transactions. As a result, it was more
costly to borrow dollars in London than in New
York. Multinational corporations set up parallel
and back-to-back loans to circumvent the tax
and lower the cost to U.K. companies of borrow-
ing dollars.? These arrangements avoided the
tax on foreign exchange transactions, because
each leg involved the U.S. and U.K. companies
borrowing and lending dollars in the United
States and sterling in the United Kingdom. The
modern currency-swap markets developed as
companies seeking to engage in these transac-
tions turned to the major financial institutions
to find overseas counterparts with matching in-
terests. Now these markets are used for a variety
of commercial purposes, including arbitraging
differences in national interest rates.

Third, take, for example, the market for credit
derivatives (which are indexed to credit risk).
For many financial institutions, the bulk of finan-
cial risk is credit risk. Credit derivatives permit
these institutions to adjust their credit risk pro-
files and increase the efficiency of their eco-
nomic and regulatory capital.? By using a credit
derivative, for example, the holder of a sovereign
bond can mitigate the risk of sovereign default
and retain the currency and interest rate risk.
Credit derivatives are presently a small share of
the overall market, but promise strong growth in
the future and may come to play a key role in
pricing, trading, and managing credit risk.

2The eurodollar market emerged in the 1960s partly
in response to the U.S. Interest Equalization Tax and
the Foreign Credit Restraint Program; see Grabbe
(1991), p. 14.

30One major institution reportedly used credit deriv-
atives to halve the economic capital absorbed by its
credit portfolio. See Smith (2000), p. v.



Box 4.4. Exotic Options

The flexibility of OTC derivatives contracts al-
lows unusual contract structures to be traded, in-
cluding in options.! In a standard option, the
buyer pays a fee (premium) up front, and re-
ceives an option to either buy (call option) or
sell (put option) the underlying security at a
specified price (strike price). This right may be
exercisable only at maturity (European option)
or at any time up until maturity (American op-
tion). At exercise, the payoff to the option is the
difference between the strike price and the price
of the underlying security (its intrinsic value).
Options with simple structures such as these are
known as “plain vanilla” options.

Exotic options can change any or all of these
features:
¢ The option may be exercisable at several fixed

points in time (Bermuda option).

® The premium can be paid at maturity, rather
than at initiation (break forward, Boston
option).

e The option can start with a delay (forward
start option) (as with some employee incentive
stock options).

¢ The underlying can be another option, rather
than an underlying security (compound op-
tions); for example, an option on an interest-
rate cap (caption) or floor (floortion).

¢ The underlying may be another derivative, for
example, a swap (swaption).

¢ The holder may pick at some point whether the
option is a call or put option (chooser option).

® Barrier options are canceled (knockout) or ac-
tivated (knock-in) when a price threshold is
crossed.

® Binary options pay a fixed amount (cash or
nothing option) or full asset value (asset or
nothing option).

¢ The payoff may depend on the maximum or
minimum price attained by the underlying
(look back option) or on the average price of
the underlying during the life of the option
(Asian option).

ISee, for example, Hull (2000), Chapter 18. These
“exotic” structures may be nonstandard and complex,
but they are not necessarily rare, thinly traded, or espe-
cially risky.
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¢ During the contract’s life, the holder may be
able to pick a day, and at expiration receive the
maximum of the intrinsic value on that day and
the intrinsic value at maturity (shout option).

¢ The payoff may depend on the prices of sev-
eral underlying securities (rainbow, basket, ex-
change options).

¢ The option may have a payoff that is nonlin-
ear in the underlying price (power caps).

¢ The option’s payoff may be denominated in a
different currency than the underlying

(quanto).
® Many variations either combine one or more

of these features, or amount to portfolios of

options.

Exotic options raise a number of challenges for
the financial institutions that trade them. They
can be exceedingly challenging to price; options
for which the payoff depends on the price history
may not have a closed form solution for the price.
In addition, they can be very challenging to
hedge. Options are traditionally dynamically
hedged by holding a quantity of the underlying
security, which is periodically adjusted for
changes in the price of the underlying security.?
How much of the underlying security is held de-
pends upon how the option’s price responds to
changes in the underlying; this response can
change dramatically for exotic options. Suppose,
for example, that when the price of the underly-
ing security rises by one dollar, the price of an op-
tion on one unit of the underlying rises by 50
cents; in market parlance, the option’s delta
(change with respect to the underlying) is 0.5. A
portfolio of two options, and one unit of the un-
derlying, is then perfectly hedged. However, the
value of delta changes with the price of the un-
derlying security. For knockout options, the value
of delta declines sharply to zero as the barrier is
approached. This has the potential to suddenly
unbalance the hedged position and cause a sud-
den rush of sales or purchases of the underlying
security to rebalance the portfolio.

2Another approach is to hedge using a portfolio of
other options constructed to automatically adjust for
changes in the underlying security (static hedging).
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Figure 4.1. Structure of the Over-the-Counter (OTC)
Derivatives Markets, End-December 19991
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Source: Bank for International Settlements (2000).
TFigures are based on notional amounts outstanding.

tion in OTC derivatives markets, since contracts
do not serve a price-discovery role as do
exchange-traded derivatives.”

OTC and exchange markets are viewed by
market participants as existing in parallel, and
OTC contracts are hedged by using standard,
exchange-traded derivatives. The major partici-
pants who benefit most from OTC derivatives
markets envision that exchange-traded deriva-
tives will remain an important part of their risk
management toolbox, and that organized ex-
change markets will continue to exist alongside
OTC markets.

Organization of Derivatives Trading and
Corresponding Frameworks for Promoting
Market Stability

Apart from contract flexibility, the most
salient differences between OTC and exchange-
traded derivatives lie in the organization of trad-
ing and the corresponding frameworks for pro-
moting market stability. Trading, clearing and
settlement, risk management, and contingency
management (handling a clearing-member de-
fault, for example) are highly formalized and
centralized in exchange markets, but are infor-
mal, bilateral, and comparatively decentralized
in OTC markets.

Organized Exchange Markets: Centralized,
Formal, Regulated, Rule-Driven

Organized exchange trading has several com-
ponents: (1) membership requirements; (2)
rules governing conduct (including risk manage-
ment); (3) centralized trading, clearing, and set-
tlement; and (4) rules that mutualize risk, in-
cluding loss sharing in case of defaults. These
rules are designed to ensure market integrity,
promote efficient price discovery, and safeguard
the resources of the clearinghouse. A clearing-
house may be part of the exchange, or a sepa-
rate legal entity. Exchange members normally
commit capital or have an ownership interest in
the clearinghouse.

’See Greenspan (2000).



Box 4.5. The Life of a Two-Year Interest Rate Swap

Suppose that a company owns a $100 million,
two-year bond that pays semiannual fixed inter-
est at 10 percent, but would prefer a floating-
rate bond. Instead of selling the fixed-rate bond
and buying a floating-rate bond, it can convert
the fixed-rate bond’s cash flows from fixed to
floating by entering with an intermediary a two-
year interest rate swap in which it pays a fixed
rate of interest and receives a floating rate (for
dollar-denominated interest rate swaps, the
floating-rate index is often LIBOR, or the rate
on treasury bills, commercial paper, or federal
funds). In this case, the company will be the
“fixed-rate payer” and the intermediary will be
the “fixed-rate receiver.”

The company phones an intermediary to ob-
tain a quote on such a swap. Swap rates are nor-
mally quoted by reference to the interest rate on
the fixed leg of the transaction and expressed as
a spread over treasury rates. The intermediary
offers to pay LIBOR flat in return for 8 percent
fixed interest. The rate of 8 percent is then the
swap rate or swap coupon on this two-year swap.
The swap rate is normally expressed as the semi-
annual yield to maturity on the fixed-rate leg
against a flat floating rate. It is typically quoted
in terms of a spread to treasury rates of the
same maturity. Suppose that the two-year treas-
ury note yields 7.75 percent. The swap spread
quoted to the company is then 25 basis points.

Swap rates may be either on market—that is,
calculated using prevailing interest rates and with
a standard payment frequency, notional amount,
and floating-rate index—or off market, with one
or more of these aspects customized (standard-
ized swaps are also known as “plain vanilla”
swaps). For short-dated, U.S. dollar interest rate
swaps, on-market swap rates are calculated from
eurodollar futures rates. For this two-year swap,
the intermediary would first compound the yields
on eight successive three-month eurodollar con-
tracts to arrive at the swap rate.! The intermedi-

ISee Marshall and Kapner (1993), Chapter 7. The
two-year swap would be viewed as “short-dated” since
liquid eurodollar futures are available out to two years.
Pricing long-dated swaps is more complicated; see
Marshall and Kapner (1993), pp. 154-163.
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ary would then add and subtract small amounts
(perhaps a few basis points) to reflect credit risk
and the cost of doing business to arrive at the
fixed rates that it would be willing to receive and
pay on swaps; the difference between the inter-
mediary’s “receive” and “pay” rates is the bid-ask
spread.

If the company accepts the swap arrange-
ment, the intermediary fills out and sends a
confirmation form that spells out the details of
the swap, including the floating-rate index, the
frequency of payment, and any arrangement for
collateral. The company checks, signs, and re-
turns the confirmation. If the intermediary and
company have a master agreement between
them, the swap may be encompassed by that
agreement; if not, the intermediary may use a
more detailed confirmation (a long-form confir-
mation) that sets out many of the considerations
that are normally covered in the master agree-
ment. The date that the deal is agreed is known
as the trade date; interest begins to accrue on
the effective date (perhaps five business days
later), and any initial cash flows are exchanged
on the settlement date (often the same as the ef-
fective date).

The company has now in effect converted the
fixed-rate bond that pays 10 percent to a float-
ing-rate bond that pays LIBOR plus 2 percent:
the company receives 10 percent from the bond,
pays 8 percent on the swap, and receives LIBOR.
The intermediary now may have an open expo-
sure to interest rates, depending on the configu-
ration of swaps and other instruments on its
books. The intermediary may choose to hold the
position, enter an offsetting swap (paying fixed
rates and receiving floating), or hedge the posi-
tion using U.S. treasury securities or eurodollar
futures.

The intermediary also enters the details of
the swap into the data management system, cap-
turing the important details in the firm’s risk
management system, which would calculate the
exposure to the company net of any other posi-
tions. In a standard, on-market swap, the ex-
pected present value of the swap is zero, so no
cash changes hands up front. However, both the
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Box 4.5 (concluded)

Fixed Interest
Period Payment

Floating-Rate
Payment (from

Net Payment from
Intermediary to

Ending Six-Month LIBOR (from Company) Intermediary) Company
December 2000 6 percent

June 2001 7 percent $8 million $6 million -$2 million
December 2001 8 percent $8 million $7 million —$1 million
June 2002 9 percent $8 million $8 million None

December 2002 . $8 million $9 million $1 million

intermediary and the company have potential
future exposure (PFE) (see Box 4.6).
Accordingly, one or both may have the right to
take collateral up front (in arrangements like
the one described, normally only the intermedi-
ary has the right to take collateral). Moreover, as
market rates change, and PFE fluctuates, both
current exposure and PFE may rise, and the in-
termediary may make collateral calls (as well as
rehedging market risk exposure).

After six months, the first “reset” period is
reached, and the first payment is due. The size
of the gross and net payments depends upon
the six-month LIBOR at the beginning of the
period when the deal was struck. Suppose that
the six-month LIBOR was 6 percent. The com-

In order to maintain market stability and fi-
nancial integrity, exchanges impose soundness,
disclosure, transparency, and prudential re-
quirements on members. Typically, there are
minimum capital requirements; protection of
customer funds; reporting; and compliance
with other rules and regulations. Exchanges
closely monitor trading activity with a view to
identifying large customer positions or concen-
trations of positions. They also promote trans-
parency by reporting positions, turnover, and
price data, and determining settlement prices,
usually on a daily basis. Following the collapse
of Barings, some clearinghouses share informa-
tion and assess members’ net exposures across

markets.8

8See Steinherr (1998), p. 180.

pany is obligated to pay 8 percent of $100 mil-
lion; the intermediary is obligated to pay 6 per-
cent of $100 million; net, then, the company is
obligated to pay the intermediary 2 percent of
$100 million, or $2 million (see table). Note
that the gross and net flows are considerably
smaller than the notional value of $100 million.
The market value of the swap would likewise be
small compared to the notional value (perhaps
5 percent of the notional).

This process continues through the end of
the life of the swap, at the end of the second
year. At that point, the swap agreement expires,
and any excess collateral is returned (in a “plain
vanilla” interest rate swap, the two counterpar-
ties do not exchange principal).

The clearinghouse manages credit risk and is
the central legal counterparty to every transac-
tion; it has a matched market risk position, but
has current credit exposures. Credit risk arises
because a change in the price of the underlying
asset could cause one counterparty to owe a con-
siderable amount on its position, particularly if
the contract is highly leveraged. If an exchange
member defaults, the clearinghouse normally
has the right to liquidate the member’s posi-
tions, take the member’s security deposit, mar-
gin, and performance bonds, attach certain
other member assets, and invoke any guarantee
from the member’s parent company. If the de-
faulting member’s resources cannot cover the
obligation, the exchange can normally turn to



the resources of other clearing members by in-
voking loss-sharing rules. In the event of mem-
ber default, most clearinghouses transfer the
member’s client positions to another member; a
few close out the client positions and liquidate
the margin. Exchanges also have backup credit
lines.? Overall, clearinghouse defaults have been
exceedingly rare.

Most important, exchanges formalize risk-
management and loss-sharing rules designed to
protect the exchange’s capital and the capital of
its members. Members are usually, but not al-
ways, required to keep speculative positions
within strictly defined limits, mark to market at
least daily, and post initial and variation margin
to limit the exchange’s net credit exposure to
the member. Members are subject to surprise in-
spections and surveys of their financial condi-
tion, compliance with exchange rules, and risk
management abilities. Likewise, there are rules
that protect the exchange and its members from
trading activities of nonmembers, which must
trade through members. For example, on some
exchanges, members of the exchange need not
be members of the clearinghouse, but trades
must be cleared through clearinghouse mem-
bers. Exchanges also dictate minimum margin
requirements for member exposures to clients
(often higher than the requirements for mem-
bers), as well as client position limits. In addi-
tion, clearing members handling clients’ ac-
counts may face more stringent capital
requirements compared with those only trading
on their own account.

OTC Markets: Decentralized, Informal,
Lightly Supervised and Regulated,
Market-Discipline Driven

By contrast, OTC derivatives markets lack a
formal structure. There are no membership cri-
teria, but counterparties prefer to deal only with
highly rated and well-capitalized intermediaries

9See Kroszner (1999).
10See IMF (1999), Chapter IV.
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to minimize counterparty risk. OTC derivatives
markets are similar to interbank and interdealer
markets. They comprise an informal network of
bilateral relationships, and there is no physical
central trading place. Instead, the OTC deriva-
tives markets exist on the collective trading
floors of the major financial institutions. There
is no central mechanism to limit individual or
aggregate risk taking, leverage, and credit exten-
sion, and risk management is completely decen-
tralized. Market participants individually per-
form risk management, in particular the
management of the credit risk in the bilateral,
principal-to-principal agreements, which is par-
ticularly challenging because exposures vary with
the price of the underlying security and can rise
very sharply (see Box 4.6).

The operational aspects of OTC derivatives
markets are also decentralized. There is no cen-
tralized trading, clearing, or settlement mecha-
nism in OTC markets. Transparency is generally
limited as well. Except for semiannual central-
bank surveys, market participants do not report
outstanding positions or prices for aggregation
or dissemination. Information about market
concentration and who owns which risks is gen-
erally unavailable; at best, a trading desk might
know that some institutions are building up posi-
tions. This lack of transparency enabled LTCM
to build up outsized positions during 1997 and
1998.10

OTC instruments and trading are essentially
unregulated, although they are affected indi-
rectly by national legal systems, regulations,
banking supervision, and market surveillance.
None of the major financial centers has an
“OTC derivatives regulator” similar to a banking
or a securities regulator.!! Market participants
create instruments to minimize regulatory bur-
dens (including capital requirements), and in
many jurisdictions, supervisory and regulatory
frameworks impinge only indirectly on OTC de-

Among the exceptions, in Brazil all OTC derivatives transactions must be centrally registered. See United States,

Commodity Futures Trading Commission (1999), pp. 64-65.
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Box 4.6. Measuring Potential Future Exposure in a Swap Contract

Sharp losses during periods of market turbu-
lence have led to an increased focus on counter-
party credit risk in OTC derivatives. This credit
risk includes current and potential exposure.
Potential future exposure (PFE) is then the
maximum, the average, or some percentile (for
example, the 95th percentile) of the distribu-
tion of exposure that might be attained in the
future. This distribution (based on simulated fu-
ture paths for the price of the underlying asset)
is known as an exposure profile.

The exposure profile and PFE depend impor-
tantly upon the key characteristics of the under-
lying cash flows, particularly their maturity. For
example, exposure tends to rise with maturity
because the potential drift in the price of the
underlying security also increases with maturity
(the diffusion effect). At the same time, the re-
maining maturity of the contract, and the num-
ber of future payments that might be at risk,
decrease with the passage of time (the amortiza-
tion effect).! When the diffusion effect is
stronger (typically in the early days of the con-
tract’s life), the exposure profile rises with time;
when the amortization effect is stronger, the ex-
posure profile falls with time. For contracts
where principal is exchanged, the exposure pro-
file usually rises continuously until maturity; for
others, such as interest rate swaps, the exposure
profile is usually hump-shaped.

A simple example can illustrate the principle
of exposure profiles and PFE. Consider a very
simple interest rate swap in which the holder
pays a floating rate and receives a fixed rate of
interest (12 percent) once a year on a notional
principal of $100 million over five years. In prac-
tice, calculating the PFE on even this simple
swap is complicated, because changes in both
the level and shape of the yield curve can give
rise to large changes in the value of the swap,
and because the yield curve evolves over time in
a complicated way. To simplify, then, suppose
that (1) the yield curve is initially flat, and re-
mains flat—short-term and long-term interest
rates are always exactly the same; (2) interest
rates follow a simple process: they start at 12
percent; every year, interest rates either increase
by 1 percentage point, decline by 1 percentage

ISee Lau (1997), Chapter 5.

Potential Future Exposure for Two Interest-

Rate Swaps
(In millions of U.S. dollars)

10-year swap

[
o
ainsodx3

5-year swap

point, or remain unchanged. The valuation of
the swap is then very simple; at each point in
time, the floating-rate leg is priced at par, and
the fixed-rate leg is priced as if it were a fixed-
rate bond with a 12 percent coupon. At incep-
tion and expiration, the swap is worth zero,
since the interest rates on the floating (paying)
and fixed (receiving) legs are the same and the
cash flows are identical.

The table shows the evolution of interest rates
and the value of the swap. If interest rates fall,
the value of the swap to the fixed-rate receiver
rises (for the same reason that the price of a
fixed-rate bond rises), creating credit exposure to
the counterparty. If interest rates decline to 11
percent in the first year, for example, the value of
the swap to the fixed-rate receiver rises to $3.1
million. If they decline further to 10 percent in
the second year, the value of the swap rises fur-
ther to about $5 million. The maximum expo-
sure is at the lowest level of interest rates that can
be attained; the diffusion effect means that inter-
est rates can fall further in years that are farther
from inception. As the figure shows, at three
years, exposure peaks at about $5.3 million, at
which point the amortization effect begins to
dominate the diffusion effect. Measuring PFE by
maximum exposure, then, the PFE for the five-
year swap is $5.3 million. Comparing a ten-year
swap gives a perspective on the importance of ma-
turity (see the second panel of the table).
Maximum exposure on the ten-year swap peaks at
six years at almost $21 million, about four times
the maximum exposure on the five-year swap.
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rivatives markets that are geared toward tradi-
tional banking and securities activities. Nor is
the institutional coverage comprehensive, as
hedge funds and unregulated securities affiliates
are not regulated. Because financial activities
evolve more rapidly than official oversight, the
gap between regulator and regulated seems to
have widened. Official surveillance of these mar-
kets also is limited. Overall, the supervision of fi-
nancial institutions (including of brokers and
dealers) and market surveillance plays a critical
but limited role in ensuring the smooth func-
tioning of OTC derivatives markets, primarily by
seeking to ensure the overall soundness of the
institutions that comprise them.

Regulations are also highly fragmented, both
nationally and internationally. In the United
States, for example, there are at least three
groups of regulators—securities, commodity fu-
tures, and banking—impinging on OTC deriva-
tives activities. In addition, while the major mar-
ket-making institutions flexibly book trades
around the globe, supervision and regulation
are nationally oriented. Over time, efforts have
been made to adapt the current framework, in-
cluding through the 1995 amendment to the
Basel Accord on Capital Adequacy.!? Authorities
acknowledge that significant gaps in coverage re-
main and new gaps will likely emerge between
market practices and official frameworks.

Despite its limited role, the current regulatory
framework has had a visible impact on the mar-
ket. Existing regulation and concerns about pos-
sible regulation have influenced the choice of ju-
risdictions where trading takes place; the type of
legal structure (including unregulated sub-
sidiaries) used to handle dealer activities; the
structure of trading, clearing, and settlement
(including the degree of centralization and au-
tomation); and contract design. These choices
reflect efforts to minimize or eliminate the im-

pact of regulations (e.g., capital requirements)
and also reflect effects of regulatory uncertainty,
including about whether regulators might con-
strue types of OTC derivatives as falling under
their purview and hence being subject to—for
example—more burdensome disclosure and cap-
ital requirements.

This light regulation and supervision exists
alongside a set of private mechanisms that facili-
tate smoothly functioning OTC derivatives mar-
kets. Market discipline, provided by shareholders
and creditors, promotes market stability by re-
warding financial institutions based on their per-
formance and creditworthiness. Recent research
finds market discipline to be strong only during
periods of banking sector stress and volatile fi-
nancial markets.13

Market discipline is present when a firm’s pri-
vate sector financial stakeholders (shareholders,
creditors, and counterparties) are at risk of fi-
nancial loss from the firm’s decisions and can
take actions to “discipline” the firm and to
influence its behavior. Market discipline may
operate through share price movements, by
constraining the supply of credit, or through
the willingness to do business through counter-
party relationships. Market discipline in finan-
cial markets therefore rests on two key ele-
ments: investors’ ability to accurately assess a
firm’s financial condition (“monitoring”) and
the responsiveness of the firm’s management to
investor feedback (“influence”).!* Institutions
mark their trading books to market daily so that
unprofitable decisions and poor risk manage-
ment can be reflected immediately in measured
performance (profits and losses). This informs
senior management and, through disclosure, fi-
nancial stakeholders. These mechanisms have
some influence, as demonstrated during the tur-
bulence in 1998 when those institutions that ap-
peared to manage well enjoyed the most buoy-

12In the Basel Accord, the credit equivalent of an off-balance-sheet item (the basis for capital requirements) has two
components: current replacement cost and add-ons designed to capture potential future credit exposure. Add-on ratios to
notional value are specified in a matrix of contract types and remaining maturity. See Basel Committee on Banking

Supervision (1995).
13See Covitz, Hancock, and Kwast (2000).

14See United States, Board of Governors of the Federal Reserve System (1999).



SOURCES OF INSTABILITY IN OTC DERIVATIVES ACTIVITIES AND MARKETS

ant stock prices, and creditors of institutions
perceived to be less creditworthy refused to roll
over credit lines or bond issues and sold their
credit instruments in the secondary market.
The subsequent reductions in proprietary trad-
ing activity seem to have been largely motivated
by financial stakeholders’ desire for less risky
earnings.

In OTC derivatives markets, special obstacles
for effective market discipline (both “monitor-
ing” and “influence”) tend to be related to infor-
mation disclosure—one of the fundamental pre-
conditions for effective market discipline. For
example, the off-balance-sheet character of de-
rivatives makes it difficult for outside financial
stakeholders to evaluate the financial health of
an institution and its contingent liabilities. Data
on individual exposures are proprietary, and dis-
closure could diminish potential profits. In addi-
tion, competitive pressures and the desire to see
order flows can lead creditors to extend credit
without insisting on adequate counterparty dis-
closure, as occurred, for example, with LTCM.
Therefore, more emphasis may have to be
placed on counterparty monitoring, as there
may be significant limits to broader market disci-
pline for complex institutions that are active in
the OTC derivatives markets.

Supplementing these mechanisms, a number
of industry groups are involved in initiatives
designed to support well-functioning OTC deriv-
atives markets, notably the ISDA, the Counter-
party Risk Management Policy Group, the Group
of Thirty, and the Derivatives Policy Group.
Efforts include dissemination of best practices in
risk management; standardization and clarifica-
tion of documentation; identification of gaps in
risk-management practices and flaws in the oper-
ational infrastructure; assessments of legal and
other operational risks; efforts to foster in-
terindustry and public/private dialogues on key
issues; and initiatives to voluntarily disclose infor-
mation to regulatory authorities. The activities of
these groups reflect the fact that market partici-
pants see it as in their best interest to encourage
an orderly, effective, and efficient market, and
also to discourage regulation.

Corporate governance monitoring by finan-
cial stakeholders and private initiatives imposes
discipline on OTC derivatives activities and in-
creases incentives to reflect the degree of coun-
terparty risk in pricing, margins, or collateral.
They also create benchmarks against which par-
ticipants, end users, and regulators can measure
progress in dealing with the issues raised in pub-
lic and private forums. Paradoxically, some of
the same factors that complicate market disci-
pline (such as the opacity of OTC derivatives)
are also the very factors that make market disci-
pline desirable from the standpoint of financial
regulators.

Sources of Instability in OTC Derivatives
Activities and Markets

As noted in the past two sections, some of the
features of OTC derivatives contracts and mar-
kets that provide benefits and enhance efficiency
either separately or jointly embody risks to finan-
cial market stability. OTC derivatives activities
are governed almost exclusively by decentralized
private infrastructures (including risk manage-
ment and control systems, private netting
arrangements, and closeout procedures) and
market-disciplining mechanisms. By comparison,
the more formal centralized rules of exchanges
protect the stability and financial integrity of the
exchange. In addition, the major financial inter-
mediaries in OTC derivatives markets have ac-
cess to financial safety nets. Because this can af-
fect their behavior, they are required to adhere
to prudential regulations and standards in the
form of minimum risk-adjusted capital require-
ments and accounting and disclosure standards
that inform financial stakeholders and to some
extent support market discipline. The financial
industry also has its own standards and best
practices, which are promulgated by various in-
dustry groups.

Private, decentralized mechanisms have so far
safeguarded the soundness of the internationally
active financial institutions, in part because
many of them have been well capitalized.
However, these mechanisms did not adequately
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protect market stability, and markets and coun-
tries only remotely related to derivatives activities
experienced instability because of spillovers and
contagion. For example, while no major institu-
tion failed during the mature market turbulence
of 1998 surrounding the near-collapse of LTCM,
private, decentralized market-disciplining mech-
anisms failed to prevent the buildup and con-
centration of counterparty risk exposures within
the internationally active financial institutions.

The features of OTC derivatives markets that
can give rise to instability in institutions, mar-
kets, and the international financial system in-
clude the following: (1) the dynamic nature of
gross credit exposures; (2) information asymme-
tries; (3) the effects of OTC derivatives activities
on available aggregate credit; (4) the high con-
centration of OTC derivatives activities in the
major institutions; and (5) the central role of
OTC derivatives markets in the global financial
system.

The first underlying source of market instabil-
ity is the dynamic nature of gross credit expo-
sures, which are sensitive to changes in informa-
tion about counterparties and asset prices. This
feature played an important role in most of the
crises in the 1990s. A disruption that sharply
raises credit exposures has the capacity to cause
sudden and extreme liquidity demands (e.g., to
meet margin calls). Just as traditional banks were
not always prepared for sudden abnormally
large liquidity demands and withdrawals of de-
posits during bank runs, today’s derivatives mar-
ket participants may not be prepared for sudden
and abnormally large demands for cash that can
and do arise in periods of market stress.

A second, well known and related, source is
information asymmetries, as in traditional bank-
ing.!» Not having sufficient information on bor-
rowers complicates the assessment of counter-
party risks. This problem is exaggerated for the
credit exposures associated with OTC instru-
ments because of the price-dependent, time-
varying nature of the credit exposures. A coun-
terparty’s risk profile can change very quickly in

15See Diamond (1984).

OTC derivatives markets. As a result, informa-
tion asymmetries in OTC derivatives markets can
be more destabilizing than in traditional bank-
ing markets because they can quickly lead inter-
mediaries and market-makers to radically scale
back exposures, risk taking, and the amount of
capital committed to intermediary and market-
making functions.

Third, OTC derivatives activities contribute to
the aggregate amount of credit available for fi-
nancing and also to market liquidity in underly-
ing asset markets. The capacity for the interna-
tionally active institutions to expand and
contract off-balance-sheet credit depends on the
amount of capital they jointly devote to interme-
diation and market-making in derivatives mar-
kets. This capital can support more or less activ-
ity depending on several factors, including the
risk tolerances (amount of leveraging) of the in-
termediaries and market-makers; the underlying
cost of internal capital or external financing;
and financial sector policies (e.g., capital re-
quirements). A determinant of the cost of capi-
tal for OTC derivatives activities is the risk-free
interest rate (such as on 10-year U.S. treasury
bonds), which is also used for pricing contracts.
When underlying financing conditions become
favorable, the OTC-intermediation activities can
become more profitable and more cheaply
funded and the level of activity can expand rela-
tive to the base of equity capital in the financial
system. This tendency for expansion (and, when
conditions change, contraction) can become
self-generating, and it can, and has, occasionally
become hypersensitive to changes in market
conditions.

Fourth, as noted, aggregate OTC derivatives
activities are sizable and the trading activity
($1 trillion daily turnover) and counterparty ex-
posures are highly concentrated in the interna-
tionally active financial institutions. This makes
the institutions and global markets susceptible to
a range of shocks and dynamics that impinge on
one or more major counterparties. The reason

for this concentration is clear. Profitability re-



quires large-scale investments in information
technologies (such as sophisticated risk manage-
ment systems) and also requires a broad client
base and the ability to deal in a wide variety of
related cash products. Only the largest organiza-
tions with global reach and international net-
works of clients and distribution channels can ef-
fectively compete as the central players in OTC
markets. As a result, intermediation and market-
making are performed by global institutions,
who hold and manage the attendant risks, inter
alia, through hedging and trading. The major
intermediaries have access to financial safety
nets, which may impart an element of subsidy in
the pricing of credit and other risks. This is
problematic because it could contribute to an
overextension of credit. This concentration
makes OTC derivatives markets and the institu-
tions trading in them potentially vulnerable to
sudden changes in market prices for underlying
assets (e.g., interest rates and exchange rates)
and in the general market appetite for risk.

Fifth, OTC derivatives activities closely link in-
stitutions, markets, and financial centers. This
makes them possible vehicles for spillovers and
contagion. About half or more of OTC deriva-
tives trading in the largest segments takes place
across national borders. Linkages arise from the
contracts themselves (currency swaps mobilize
liquidity across the major international financial
centers) and also through the international insti-
tutions that make up these markets. In addition,
hedging, pricing, and arbitrage activities link
OTC derivatives markets to the major cash and
exchange-traded derivatives markets: for exam-
ple, hedging and arbitrage activities link the
market for interest rate swaps and the markets
for bonds, interest rate and bond futures, and
interest rate options. The interlinkages and the
opportunities for arbitrage that they provide add
to the efficiency and complexity of the interna-
tional financial system. At the same time, inter-
linkages also mean that disruptions in OTC ac-
tivities necessarily entail spillovers and contagion
to these other markets.

To summarize, certain features of OTC deriva-
tives and how they are traded and managed

WEAKNESSES IN THE INFRASTRUCTURE

make OTC derivatives markets subject to instabil-
ity if the wrong combination of circumstances
arises. This instability arises, in part, because
OTC derivatives markets are centered around the
internationally active financial institutions that
each are counterparty to tens of thousands of bi-
lateral, price-dependent, dynamic credit expo-
sures embodied in OTC derivatives contracts.
OTC derivatives contracts bind institutions to-
gether in an opaque network of credit exposures,
the size and characteristics of which can change
rapidly and, moreover, are arguably not fully un-
derstood with a high degree of accuracy even by
market participants themselves. These institu-
tions allocate specific amounts of capital to sup-
port their perceived current and potential future
credit exposures in their OTC derivatives busi-
ness. However, risk assessments and management
of these exposures are seriously complicated by a
lack of solid information and risk analyses about
the riskiness of both their own positions and
those of their counterparties. As a result, this
market is characterized by informational imper-
fections about current and potential future credit
exposures and market-wide financial conditions.

The potential for instability arises when infor-
mation shocks, especially counterparty credit
events and sharp movements in asset prices that
underlie derivative contracts, cause significant
changes in perceptions of current and potential
future credit exposures. Changes in perceptions,
in turn, can cause very large movements in deriva-
tives positions of the major participants. When as-
set prices adjust rapidly, the size and configuration
of counterparty exposures can become unsustain-
ably large and provoke a rapid unwinding of posi-
tions. Recent experience strongly suggests that the
ebb and flow of credit exposures among the large
internationally active financial institutions can be
severely affected by some events, which cannot be
easily predicted and which can lead to potentially
disruptive systemic consequences.

Weaknesses in the Infrastructure

There are also aspects of the infrastructure for
OTC derivatives activities that can lead to a
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breakdown in the effectiveness of market disci-
pline and ultimately produce unsustainable mar-
ket conditions and affect market dynamics, in-
cluding producing or exacerbating underlying
instabilities: (1) inadequate counterparty risk
management; (2) limited understandings of
market dynamics and liquidity risk; and (3) legal
and regulatory uncertainty. All of these areas
can be improved through efforts, separately or
jointly, by financial institutions, supervisors, and

market surveillance.

Inadequate Counterparty Risk Management

Although counterparty risk is now widely un-
derstood to be of primary importance, discus-
sions with internationally active financial institu-
tions and supervisory authorities suggest that
limited progress has been made so far in improv-
ing the management of credit risk associated
with OTC derivatives.!6 Progress has been partic-
ularly slow in developing techniques for manag-
ing the interactions of credit and market risk.
Even less well understood are the interactions
with liquidity, operational, and legal risk.

Several factors explain this limited progress.
First, counterparty disclosure has not improved
significantly since 1998. The leading providers of
intermediation and market-making services in
OTC derivatives markets have serious concerns
about the dearth of information supplied by
clients. Second, the conceptual and measure-
ment challenges involved in understanding
counterparty risk and other risks are unlikely to
be resolved soon. Even sophisticated institutions
acknowledge that significant additional progress
is necessary.

Widespread problems with ex ante counter-
party risk assessment and pricing produced tur-
bulence in OTC derivatives markets, in part be-
cause incentives for prudent risk taking proved
to be insufficient to prevent the buildup and
concentration of counterparty risk exposures in
the autumn of 1998. After the turbulence, how-
ever, some of these same incentives worked bet-

16See Counterparty Risk Management Policy Group (1999).

ter, including the discipline from losses in share-
holder value and the associated lower bonuses
for managers, and the discipline imposed by sen-
ior management in determining the risk culture,
in setting risk tolerances, and in implementing
risk management and control systems. Thus, ex-
perience in the LTCM affair appears to have
taught some valuable lessons. It remains to be
seen, however, if corrections that are being im-
plemented will prove adequate in the future.

If information to assess creditworthiness is in-
sufficient, the reliance on collateral is generally
a reasonable counterparty-risk-mitigation tech-
nique. However, the assets held as collateral are
subject to market risk and their value can de-
cline precipitously when the protection they of-
fer is most needed, namely, during periods of
turbulence when the probability of counterparty
default can rise significantly. This risk may not
have been adequately accounted for in the man-
agement of OTC derivatives trading books.

Institutions acknowledge that there were inad-
equacies in collateral management and uncer-
tainties about legal claims on collateral. Both
contributed to market turbulence in the 1990s
by encouraging financial institutions to liquidate
collateral into declining markets. In addition, in
the run-up to the turbulence of the autumn of
1998, counterparties tended to demand low or
no haircuts on collateral, because of competitive
pressures and the relatively low cost of funding
at that time. These measures could have offered
protection against declines in collateral values
and helped to reduce pressures to liquidate col-
lateral into declining markets.

According to internationally active financial
institutions, globally integrated collateral man-
agement systems are being developed to over-
come some of these difficulties. But only large
institutions can afford, develop, and utilize
them. Discussions with market participants sug-
gest that it will most likely take some time (an-
other 12 months from June 2000) before any of
the leaders in this field have such systems up

and running. Second-tier institutions, including



most hedge funds, seem to have fallen further
behind in the application of risk management
tools, which may partly explain why some hedge
funds have recently withdrawn from some mar-
kets and scaled back highly leveraged activities.

Limited Understanding of Market Dynamics and
Liquidity Risks

Market participants and officials acknowledge
they have a limited understanding of market dy-
namics in OTC derivatives markets and their im-
plications for related markets. Views diverge on
whether OTC markets absorb financial shocks or
whether they amplify shocks and contribute to
volatility. Some believe derivatives markets dissi-
pate shocks by facilitating hedging, while others
see these markets as a channel of contagion.
Market participants also disagree about how
OTC derivatives markets affect the distribution
and mix of credit, market, liquidity, operational,
and legal risks. One view is that they redistribute
risks to those most willing to hold them. Another
is that they transform risks in ways that are in-
herently more difficult to manage because, while
reducing market risk, they create credit, opera-
tional, and legal risk. Views on relationships be-
tween liquidity in derivatives, secondary, and
money markets vary considerably. Finally, there
is widespread uncertainty about how monetary
conditions influence prices and liquidity in OTC
derivatives markets.

Market participants acknowledge that they
failed to realize the importance of liquidity risk
in OTC derivatives, and that the capacity to man-
age it is still in an embryonic stage. One com-
mon mistake was that risk management systems
assumed that markets would remain liquid and
price changes would follow historical norms. Risk
managers also failed to engage in stress testing
that examined the implications of severe liquidity
problems. Few firms were, for the purposes of
risk management, marking credit exposures to
estimated liquidation values instead of to current
market values. Even these firms seemed to rely

17See Schinasi and Smith (1999).

WEAKNESSES IN THE INFRASTRUCTURE

on stress tests that did not fully capture the dy-
namics that were revealed in 1998.

Marking positions to liquidation values is
likely to become standard practice at sophisti-
cated financial institutions. However, liquidation
values may not be uniquely determined, because
asset prices are widely seen as behaving in non-
linear ways at stress points. Thus, even sophisti-
cated institutions will make modeling errors.
Less sophisticated firms may rely on margining
requirements and haircuts. But this too has its
limitations in times of stress: reliance on margin
calls to limit counterparty credit risk, normally
an effective risk management tool, also can con-
tribute to liquidity pressures in apparently unre-
lated markets and can raise the likelihood of de-
fault by financial institutions that would be
solvent under normal market conditions.
Likewise, overreliance on VaR and mark-to-mar-
ket accounting, and other rules that encourage
frequent portfolio rebalancing, can induce large-
scale selling of positions.1?

To address the challenges posed by liquidity
risks and market dynamics, sophisticated institu-
tions are beginning to focus on the total risk
they face rather than on the individual risks
(market, credit, liquidity, operational, and legal
risk) separately. Particularly challenging is the
link between liquidity and counterparty risk,
which may depend on the underlying trading,
risk mitigation, and legal infrastructure.
Liquidity risk can become closely linked to
credit risk, because a loss of liquidity can depress
market prices and increase the credit exposure
on OTC derivatives. Conversely, heightened con-
cerns about counterparty credit risk can precipi-
tate a loss of liquidity by causing market partici-
pants to pull back from markets. International
financial institutions recognize the need to in-
corporate linkages into risk management sys-
tems, and the formidable challenges of measur-
ing and modeling them. The September 1998
market turbulence may have been the first event
that revealed the importance of these linkages,
so institutions may still lack sufficient experience
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to incorporate them into their stress tests in a re-
liable way. Future improvements in the manage-
ment of total risk should contribute to the
smooth functioning of OTC derivatives markets.

Legal and Regulatory Uncertainties

Another important source of weakness in the
financial infrastructure is legal and regulatory
uncertainty.!8 This type of uncertainty encom-
passes the possibility that private arrangements
to mitigate risks (such as definitions of default
and legality of closeout and netting arrange-
ments) may turn out to be ineffective. To the ex-
tent that risk mitigation fails to work as de-
signed, misperceptions, mispricing, and
misallocation of financial risk can result. Legal
and regulatory uncertainties can also be impor-
tant sources of liquidity risk, because they can
contribute to adverse market dynamics.

Cumbersome closeout procedures and uncer-
tain enforcement of security interests in collat-
eral can be impractical and ineffective in pro-
tecting firms against default. According to
market participants, such concerns contributed
to the rapid liquidation of collateral in the au-
tumn of 1998. But closeout procedures are as
legally uncertain now as they were then. The un-
certainty arises because of important differences
in bankruptcy laws among countries. Specifically,
a number of countries do not allow the termina-
tion of contracts upon the initiation of insol-
vency proceedings, giving the trustee the oppor-
tunity to continue those contracts that are
favorable to the estate (“cherry picking”).
Moreover, even among countries that allow for
the termination of contracts, some do not allow
for the automatic set-off of contractual claims,
which is necessary for netting and closeout.
Regarding the enforceability of security interests
in collateral, there is a growing convergence
among national bankruptcy laws to allow for the
stay on the enforcement of security interests. In
these cases, the law will often provide that the in-
terest of secured creditors will be protected dur-

18See Group of Thirty (1993, 1997).

ing the stay (for example, by compensating for
the depreciation of the value of the collateral).
One uncertainty that arises in many countries is
whether such protection will be provided and, if
so, whether it will be adequate.

When market participants cannot close out
positions or reclaim collateral as specified in
private contracts, collateral does not give the ex-
pected protection against credit risk. When this
is realized in “real time,” credit risk can quickly
cross a threshold and is perceived as a default
event. With this kind of uncertainty, firms hold-
ing collateral with creditor-stay exemptions
(which allow counterparties to close out exempt
OTC derivative transactions outside of bank-
ruptcy procedures) have the incentive to exer-
cise their legal right to sell collateral. Closeout
valuations require three to five market quotes
per contract, and a derivatives desk may have
thousands of contracts with a single counter-
party. A dealer attempting to close out roughly
the number of swaps with LTCM might have
had to collect 16,000 market quotes from other
dealers at a time of market stress when every
other major desk was attempting to do the
same. It would be an improvement to permit al-
ternative valuation procedures, including good-
faith estimates, internal valuations, or replace-
ment value, and this possibility is still under
discussion nearly two years after the near-col-
lapse of LTCM.

Widely used netting agreements (such as the
ISDA master agreement) have limitations in mit-
igating risk. Netting arrangements can reduce
the credit exposures on a large number of trans-
actions between two counterparties to a single
net figure. As such they are a risk mitigating
technique with significant potential to reduce
large gross credit exposures. If netting cannot be
relied upon as legally enforceable, the hint of
default can trigger the unwinding of gross expo-
sures. The failure to recognize this possibility
may be a source of misperceptions of risk.
Several initiatives are currently under way to fa-
cilitate bilateral and multilateral netting, but
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they are typically only for specific instruments
(e.g., RepoClear).

Significant uncertainties also exist about the
various legal and regulatory environments in
which OTC derivatives transactions are con-
ducted, owing to the high pace of innovation,
the relatively limited extent of legal precedent,
the cross-border nature of OTC derivatives mar-
kets, and the supervisory and regulatory frame-
work. Legal risks include the possibilities that a
counterparty may “walk away” from obligations
or may cherry pick; that it may dispute the terms
of an agreement; that it may claim that it did not
understand the agreement; and that it may claim
that it did not have the authority to enter into
the agreement.

In the United States, there is legal ambiguity
about whether certain types of swaps are subject
to CFTC approval and oversight (see Box 4.7).19
This has contributed to reluctance to standard-
ize swap contracts and to centralize clearing.20
Some market participants believe there is also a
need to modernize bankruptcy procedures to
strengthen the legal certainty of risk mitigation
methods and the definitions of what constitutes
a default, which is particularly relevant for the
development of credit derivatives. For example,
some see a need to extend creditor-stay exemp-
tions under U.S. bankruptcy law beyond, for ex-
ample, swaps and repurchase transactions to
other OTC derivatives contracts.

Outside U.S. and U.K. laws, many jurisdictions
are ill-suited for effective modern risk manage-
ment. For example, collateral may afford limited
protection in bankruptcy (unless the collateral is
held in these two jurisdictions). Legal staffs at
major dealer and market-making institutions see
significant legal uncertainties associated with the
use of collateral in advanced countries (Canada,
Italy, and Japan). While the legal and regulatory
environments for OTC derivatives are complex
in the United States and the United Kingdom,

19See Oakley (2000)
20See Folkerts-Landau and Steinherr (1994).

they are considerably more complicated else-
where. The same instrument might be legally de-
fined as a swap transaction in one country, an in-
surance contract in a second country, and a
pari-mutuel-betting instrument in a third coun-
try. Market participants are making strong ef-
forts to mitigate the legal risks, but there are lim-
its to what the private sector can accomplish
because contracts must ultimately be enforce-
able in a legal system.

Strengthening the Stability of Modern
Banking and OTC Derivatives Markets

Market participants and officials acknowledge
there are problems, if not instabilities, and weak-
nesses in OTC derivatives markets, and propos-
als and initiatives have been advanced. Some
progress has already been made, and the lessons
of recent experience are likely to motivate fur-
ther actions. However, the available evidence
suggests that many recognized problems have yet
to be adequately addressed. Insufficient progress
has been made in implementing reforms in risk
management, including counterparty, liquidity,
and operational risks.2! Relatively less attention
has been focused on removing legal and regula-
tory uncertainty. Given the limited progress to
date, it is essential to implement changes to re-
duce market instability.

Balancing Private and Official Roles

Many of the instabilities identified above can
be seen as imperfections in three areas: (1) mar-
ket discipline, (2) risk mitigating infrastructures,
and (3) official rule making and oversight.
Aspects of all three failed to prevent the buildup
and concentration of counterparty exposures in
1998. Strengthening market stability requires im-
provements in each of these three areas, but
consideration should also be given to altering

21See Counterparty Risk Management Policy Group (1999) and Basel Committee on Banking Supervision (2000a,

2000b).
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Box 4.7. Sources of Legal Uncertainty in the U.S. Regulatory Environment

In the United States, legal uncertainties arise
from concerns about (1) whether some OTC
swap contracts (primarily those that are stan-
dardized) could be construed to be futures con-
tracts and would thus be subject to the
Commodity Exchange Act and (2) whether cer-
tain types of mechanisms for executing and
clearing OTC derivatives transactions could alter
the status of otherwise exempted or excluded
swaps. There are also ambiguities about which
securities-based derivatives fall under the juris-
diction of the SEC or CFTC, or may in fact be
prohibited.

Uncertainties about the standing of swap
agreements emerged in connection with the
CFTC’s Swap Exemption. The Futures Trading
Practices Act of 1992 granted the CFTC author-
ity to exempt certain instruments from the
Commodity Exchange Act (and from the re-
quirement to trade on an exchange). In 1993,
the CFTC issued the Swap Exemption, which ex-
cludes any swap agreement that meets certain
criteria from the Commodity Exchange Act.
These criteria restrict the design and execution
of transactions and are meant to prevent unreg-
ulated exchange-like markets for swaps. To qual-
ify for the exemption, a swap (1) must be con-
cluded between eligible swap participants;

(2) cannot be standardized as to the material
economic terms; (3) cannot be part of a central
clearing arrangement; and (4) cannot be traded
through a multilateral transaction execution fa-
cility.! Uncertainties in the interpretation of
these conditions have, however, emerged. The
rise of electronic trading has blurred the line
between bilateral and multilateral trading, and
the advantage of centralized clearing systems
has become widely recognized as trading vol-
umes have increased and a wider range of users
have entered the market.2 As a result, the limits

IFor a detailed list of these swap conditions, see
United States, President’s Working Group on
Financial Markets (1999).

2Folkerts-Landau and Steinherr (1994) and United
States, President’s Working Group on Financial
Markets (1999).

of the swap exemption have become viewed as
impediments to further developing the swaps
market and in particular seem to be inhibiting
the introduction of electronic trading platforms
and clearing arrangements to mitigate risks.

Regulatory uncertainties may have restricted
the types of OTC derivatives contracts that are
written. Ambiguities about the extent of CFTC
or SEC jurisdiction to regulate certain securities-
based derivatives, such as equity swaps, credit
swaps, and emerging country debt swaps, are
largely the legacy of the 1974 amendment of the
Commodity Exchange Act that gave the CFTC
exclusive jurisdiction over all futures (on physi-
cal and financial commodities) without supersed-
ing or limiting the jurisdiction of the SEC. But
the broad definition of “commodity” in the
Commodity Exchange Act raised concerns that
OTC markets for government securities and for-
eign currency would have been covered by the
Act. Therefore—upon the Treasury’s request—
an amendment (the Treasury Amendment of
1974) was inserted into the Act that excluded
from it, inter alia, transactions in foreign cur-
rency, government securities, and mortgages,
“unless such transactions involve the sale thereof
for future delivery conducted on a board of
trade.” However, these amendments did not
eliminate conflicts regarding each agency’s juris-
diction. Ambiguities and potential overlaps of
CFTC and SEC jurisdictions remained, in partic-
ular, over novel financial instruments that have
elements of securities and futures or commodity
option contracts. Therefore, the Shad-Johnson
Accord between the SEC and the CFTC was con-
cluded in 1983, which explicitly prohibits futures
contracts based on the value of an individual se-
curity (other than certain “exempt securities”).?
The Shad-Johnson Accord, however, itself cre-
ated some uncertainty, particularly about the sta-
tus of swap agreements that reference “nonex-
empt securities,” such as equity swaps, credit
swaps, and emerging market debt swaps.

3“Exempt securities” include government securities
and other securities that are exempt from many of the
federal securities laws.
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the balance of the roles of the private and public
sectors in ensuring market stability, in particular
in tilting the balance in the direction of greater
reliance on effective market discipline. It is in
the general public’s interest to have these mar-
kets function as smoothly as possible most, if not
all, of the time. This raises the more general
question: what is the appropriate balance of
market discipline on the one hand, and official
oversight on the other hand, for ensuring the
smooth functioning of OTC derivatives markets?

In striking this balance, several factors are rel-
evant. The authorities in the mature markets,
primarily through G-10 efforts, have collectively
more or less adopted an approach that places as
heavy a reliance on market discipline as is feasi-
ble, while recognizing the limits to private disci-
pline, including those emanating from moral
hazard, information asymmetries, and other ex-
ternalities. There is less agreement on the desir-
able degree of official involvement. Nevertheless,
a strong case can be made for relying more heav-
ily on market-disciplining mechanisms provided
they can be made more effective. There may also
be areas of complementarities and scope for
constructive engagement. One such area is dis-
closure; more voluntary and some involuntary
disclosure might go a long way toward improving
the effectiveness of risk management and mar-
ket discipline through greater financial stake-
holder awareness. But only the right kind of dis-
closure would improve matters, and the
international community is not clear about the
kind or frequency of information that is re-
quired. Another consideration is that there are
trade-offs. For example, more official oversight
or regulation, by creating the impression that of-
ficials are monitoring, can create moral hazard
by diminishing private stakeholder incentives to
monitor and influence business decisions and re-
duce management incentives for prudent risk
taking. Striking the right balance needs to take
account of these interrelated effects.

If it is desirable that market discipline carry
the heaviest load, it would seem necessary to
identify more rigorously the limits (natural or
otherwise) that might exist to what the private

sector can achieve on its own, against the back-
ground of existing rules of the game (supervi-
sory and regulatory frameworks, including finan-
cial safety nets). A recent, but by no means
unique, example of such a limitation is the pri-
vate coordination failure that apparently oc-
curred in organizing the private rescue of
LTCM. By some accounts, in the days before it
became clear that LTCM might default on some
of its contracts, several large institutions appar-
ently tried to organize a larger group of institu-
tions to take over the hedge fund. While some
were willing to put up substantial amounts of
capital, it was in the end insufficient. Moreover,
it was also reported that several institutions with
financial interests nevertheless decided they
would not be a party to such a partnership. This
example (of a free-rider problem) represents a
limit to the ability of the private sector to ensure
the smooth functioning of markets—by coordi-
nating private solutions—in the presence of mar-
ket stress.

There may also be limits to how far informa-
tion asymmetries can be reduced. LTCM was
widely viewed as a large source of trading rev-
enues and information in 1996 and 1997. Each
creditor institution can be viewed as having for-
mulated an investment and trading strategy with
LTCM that seemed desirable at the time given
the limited information they had. In effect, insti-
tutions were involved in a dynamic game with
LTCM and within the OTC derivatives markets:
they provided financing for LTCM’s trades in re-
turn for trading activity and a window on
LTCM’s order flow and investment strategy.
Although it is easy, in retrospect, to question why
LTCM’s counterparts did not demand more in-
formation, in a competitive environment, cost
considerations must have weighed heavily.
Clearly, LTCM’s counterparties thought the cost
of more information was too high, and walking
away from deals was not seen as in their interest.
Moreover, they all thought they were receiving
useful information from LTCM'’s orders for
trades.

Thus, situations can arise in which institutions
in pursuit of self-interest can collectively pro-
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duce market conditions that become unsustain-
able and harmful to them individually and col-
lectively. That is, in the absence of a central, co-
ordinating mechanism that enforces collective
self-interest in market stability (such as on an ex-
change), individually desirable strategies, when
aggregated, can produce bad market outcomes.
Perhaps private information sharing and coordi-
nation could have made the LTCM game end
without a severe disruption, but so too could
have more effective official refereeing. The chal-
lenge is to have a framework that is more effec-
tive in preventing these situations from arising,
and this involves assigning responsibilities to
strengthen areas with potential instabilities.

Strengthening Incentives for More Effective
Market Discipline

In some cases the assignment of responsibility
is obvious. It is clearly the responsibility of pri-
vate financial institutions to manage individual
private risks, within the regulatory and supervi-
sory framework. Well-known improvements (as
discussed above and documented in several re-
ports issued since the LTCM crisis) can be made
in risk management and control systems to en-
hance the likelihood that institutions will remain
well capitalized and profitable and thereby help
to avoid instability, even in times of stress. The
fact that market participants have not moved as
quickly as might have been expected to improve
risk management systems—given the virulence
of the turbulence in the autumn of 1998—sug-
gests that designing and implementing new sys-
tems to deal with the complex and evolving risks
involved in OTC derivatives is a difficult chal-
lenge. On the other hand, while institutions
have been slow to move ahead quickly with
changes in risk management, there nevertheless
is evidence that some of the major institutions
are presently devoting less capital to market-
making in OTC derivatives markets and have
also reduced proprietary trading.

22See p. 79 in IMF (1999).

Moral hazard, perhaps associated with na-
tional histories of market interventions, may be
another factor impinging on the effectiveness of
market discipline. The risk to financial stability
arising from banks’ OTC derivatives activities
may also be influenced by access to financial
safety nets, which by imparting a subsidy ele-
ment can influence the pricing of risk and
thereby lead to overextensions of credit both on-
and off-balance-sheet. Access to safety nets (in-
cluding central bank financing) can give rise to
incentives to take additional risks that can lead
to the buildup of large, leveraged exposures,
which, when suddenly unwound, can precipitate
a financial crisis of systemic proportions.
Moreover, interventions during one stressful
episode that limit losses can sow the seeds of the
next buildup of exposures. These influences may
have dampened the strong potential signal that
institutions might have received from the turbu-
lence that followed the near-collapse of LTCM.

It may be time to consider incentives that
might be provided by the official sector to en-
courage the private sector to improve its ability
to monitor itself, and to improve the effective-
ness of market discipline. As emphasized in last
year’s report,? one way of improving the ability
of private incentives to effectively discipline be-
havior is for the private and public sectors to
jointly identify possible inconsistencies arising
from the complex interplay of both private and
regulatory incentives as they affect private deci-
sions. Inconsistencies between private and regu-
latory incentives—for example, inconsistencies
between internal models for allocating capital
and regulatory capital requirements—could thus
be rectified to alter behavior in ways that pre-
serve efficiency and promote market stability.

Reducing Legal and Regulatory Uncertainty

There also seems to be an obvious assignment
of responsibilities in the area of legal and regula-
tory uncertainty. The official sector and national
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legislatures can reduce legal and regulatory un-
certainty. Legal or regulatory uncertainties that
can be clearly identified should be addressed as
soon as possible. Three areas immediately come
to mind: the regulatory treatment of swaps and
the implications for using private clearing-
houses; closeout procedures; and netting. In
each of these cases, reducing uncertainty could
have the adverse consequence of actually in-
creasing risk taking. To ensure that measures to
reduce legal and regulatory uncertainty actually
strengthen financial stability, it may be desirable,
therefore, to link them to measures to address
those features of OTC derivatives, institutions,
and markets that most clearly pose risks to mar-
ket stability. For example, legal certainty of close-
out and netting would implicitly provide OTC
derivatives creditors seniority over general credi-
tors if a counterparty defaults. This could give
rise to incentives to engage in riskier activities.
To counteract such incentives, the extent of
legally sanctioned closeout of contracts and per-
mitted netting of exposures could be made con-
tingent on key structural reforms that enhance
stability. In this example, trading arrangements
along the lines of a clearinghouse could be
treated more favorably with respect to closeout
and/or netting. More generally, the public sec-
tor should consider how steps to strengthen the
legal infrastructure could help promote struc-
tural improvements in OTC derivatives markets.
With these provisos in mind, the following con-
siderations could potentially reduce the risk of
market instability.

First, in the United States, the agencies super-
vising institutions and regulating markets (in-
cluding the Federal Reserve System, the
Treasury, the SEC, and the CFTC) agree that fi-
nancial swaps ought to be exempt from CFTC
supervision and regulation. The recent report by
the President’s Working Group on Financial

Markets on regulation of OTC derivatives recom-
mended removing this uncertainty through leg-
islative reforms that would grant swaps an ex-
emption from potential CFTC oversight.?3 This
has been well received by the private sector, and
work is under way, but limited progress has been
made in this area. Resolving this issue with
changes in legislation would clear the way for se-
rious private consideration of reorganizing OTC
derivatives markets, including taking advantage
of many of the risk-mitigating possibilities of a
clearinghouse structure. Although legislation is
under consideration in the U.S. Congress, some
concerns have been expressed by the U.S.
Federal Reserve Board, the U.S. Treasury, and
the U.S. SEC about some features of this legisla-
tion, and it remains to be seen if the necessary
changes will be passed into U.S. law.24

If the legal obstacles to a clearinghouse for
OTC derivatives are removed, such an arrange-
ment could mitigate risks associated with plain-
vanilla swaps by handling clearing and settle-
ment, formalizing and standardizing the
management of counterparty risk through mar-
gin, and mutualizing the risk of counterparty de-
fault, and thereby could reinforce market disci-
pline and encourage self-regulation.?> Another
question is whether market participants would
need official encouragement to use a private
clearinghouse. On the one hand, some market
participants have expressed considerable skepti-
cism about such an arrangement, and the clear-
ing arrangements attempted thus far (such as
SwapClear) have attracted little activity, in part
because they are perceived to be costly, includ-
ing relating to regulatory capital requirements.
On the other hand, some market participants
see a central clearinghouse as inevitable in view
of the considerable operational difficulties of
managing an OTC derivatives business, the chal-
lenges of managing credit risk on a bilateral ba-

2See United States, President’s Working Group on Financial Markets (1999).
24See testimony by Federal Reserve Chairman Greenspan, SEC Chairman Levitt, and Treasury Secretary Summers before
the Joint U.S. Senate Committees on Agriculture, Nutrition, and Forestry and on Banking, Housing, and Urban Affairs on

June 21, 2000.

ZFor discussions of issues surrounding clearinghouses, see Hills and others (1999); Hills and Rule (1999), pp. 111-12;

and Bank of England (2000), pp. 77-78.

107



108

CHAPTER IV OVER-THE-COUNTER DERIVATIVES MARKETS

sis, and the legal uncertainty of the OTC envi-
ronment. In any case, if the regulatory environ-
ment is liberalized and the legal environment is
clarified, this could accelerate the adoption of
private electronic trading arrangements for
swaps and other OTC derivatives (already in evi-
dence in 2000) and may well give rise to de facto
private clearinghouses.

Second, closeout procedures for derivative con-
tracts have proven to be impractical and ineffec-
tive in some jurisdictions and under some market
circumstances. Had they worked effectively, some
of the adverse market dynamics in the LTCM
crises might have been avoided. The uncertainty
of their applicability might be clarified by the ap-
propriate regulatory and legal bodies, including
at the G-10 level if they involve more than one le-
gal jurisdiction. The consequences of inaction
could mean that virulent dynamics will not be
avoided the next time there are rumors of default
in OTC derivatives markets.

Third, netting arrangements are another risk
mitigation technique that can help reduce gross
creditor and debtor counterparty positions to a
single bilateral credit or debit with each counter-
party. The uncertainty about the legality and reg-
ulatory treatment of these arrangements can
give rise to situations of heightened credit risk.
Further and stronger efforts should be made to
strengthen the legal basis for netting.

Coordinated Improvements in Disclosure

Coordination is particularly necessary in the
area of information disclosure. In finance, infor-
mation is a source of economic rents. There are
natural limits to how much of it will be voluntar-
ily provided publicly, or even privately to estab-
lish counterparty relationships. Therefore, the
private sector is unlikely, on its own accord, to
provide the right amount and kind of informa-
tion to counterparties, the markets, and authori-
ties, unless it has incentives to do so. Accounting
standards and prudential rules require certain
forms of disclosure. However, there was insuffi-
cient information in 1998 for private counter-
parts, supervisors, or those responsible for mar-

ket surveillance to reach the judgment that vul-
nerabilities were growing in the global financial
system. The public sector has a strong role to
play in providing incentives for greater disclo-
sure to the markets and greater information on
a confidential basis to the official sector.

While, in principle, creditors have incentives
to demand adequate disclosure from their coun-
terparties, these can be undermined by competi-
tive pressures and concerns by their counterpar-
ties that confidentiality might not be protected.
To overcome this, emphasis can be placed on
strengthening the primacy of credit risk manage-
ment, including the autonomy of risk manage-
ment within organizations to make confidential-
ity credible, in line with proposals by both
private and official groups. The public sector
role could be limited to assessing and monitor-
ing the quality of risk management and control
systems more systematically and thoroughly, in-
cluding how information is utilized, and also to
ensuring that counterparty disclosure is ade-
quate. The counterparty market discipline im-
posed by creditors could also be strengthened
significantly through better pricing and control
of the terms of access to credit.

The challenges in improving public disclosure
are formidable. The shift in the boundary be-
tween private and public information could, by
reducing the private information advantage,
lessen intermediation activity. The potential con-
sequences for market functioning need to be
weighed against the benefits for market partici-
pants from more information on risk concentra-
tions. In addition, it will be difficult to guarantee
confidentiality, and even more difficult to de-
velop a consensus on what can usefully be dis-
closed, in what form, to whom, and how often.
For these reasons, an eclectic, innovative ap-
proach is needed to address these challenges
and pitfalls. Supervisors might promote and fa-
cilitate more exchange-like OTC market struc-
tures, such as clearinghouses and electronic
trading and settlement systems, which would
support greater transparency and potentially
serve as a nexus for information. Supervisors

and regulators could facilitate the adoption of
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such facilities by regulating them lightly and by
devising arrangements for multilateral clearing
of contracts that are already covered under bilat-
eral master agreements. Addressing this chal-
lenge requires close cooperation between public
and private sectors to strike the right balance be-
tween financial market efficiency and stability.

Private and Public Roles in Reducing
Systemic Risk

In the area of systemic risk, it is important that
both the private and the public sector work to
reduce it. Private market participants can—by de-
veloping and implementing effective risk manage-
ment and control systems and risk mitigation
tools—individually ensure their own viability and
soundness even in extreme circumstances. As
noted in last year’s International Capital Markets re-
port, well-managed and highly capitalized finan-
cial institutions are important components of the
first lines of defense against systemic financial
problems. Improved risk management and con-
trol would reduce the potential for excessive risk
taking and the buildup of vulnerabilities at indi-
vidual institutions, and highly capitalized institu-
tions are better able to absorb losses when they
occur. If all institutions succeeded in accomplish-
ing these objectives, the effectiveness of the first
line of defense against systemic risk—market dis-
cipline—would be strengthened. Under the pre-
sumption that a chain is only as strong as its weak-
est link, unless all of the systemically important
financial institutions substantially improve their
risk management systems, no financial institution
can be assured of dealing in OTC derivatives mar-
kets with counterparties that are managing their
risks well. Thus, there is some—albeit not a
strong—incentive for collective private action
centered around improving risk management and
the financial infrastructure of these systemically
important markets. Such collective private action
would support the efforts of industry groups such
as ISDA, the Group of Thirty, and more recently

26See pp. 77-79 and 173-75 of IMF (1999).

the Corrigan and Thieke Group.26 These efforts
should be intensified and accelerated.

In addition to private actions to reduce sys-
temic risk, authorities are responsible for ensur-
ing financial stability, including through pruden-
tial regulations, banking supervision, and market
surveillance. Regarding prudential regulations,
one strong step forward would be for the Basel
Committee on Banking Supervision to recon-
sider capital requirements for off-balance-sheet
credit risks. While the Committee’s recent pro-
posals go some way toward more effectively rec-
ognizing the risks in off-balance-sheet activities,
the increasing sophistication of banks in arbi-
traging capital requirements and the dynamic
nature of OTC derivatives exposures is likely to
widen existing gaps in the measurement of
banks’ overall credit exposures, and conse-
quently in setting appropriate capital levels.
The Committee should give consideration to
ways in which capital charges on OTC derivatives
positions could more closely reflect the signifi-
cant changes (positive and negative) that occur
in a bank’s current and potential future credit
exposures when market prices change. In this
context, banks’ internal credit risk systems could
be required to quantify off-balance-sheet credit
exposures (both current and potential) as a ba-
sis for appropriate capital charges—subject to
verification through effective supervision.

More generally, authorities face the difficult
challenge of helping to ensure financial stability
without encouraging risk taking beyond some
reasonable prudent level, without impeding fi-
nancial innovations, and without unduly distort-
ing market incentives. In principle, safeguards
(including parts of the financial safety net) pro-
mote a more desirable equilibrium than would
be obtained without them. But the safeguards
may also encourage excessive risk taking. The
challenge of keeping moral hazard to a bare
minimum in the first instance requires the au-
thorities to engage in sufficient monitoring to
ensure that the insured institutions and markets
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take appropriate account of the risks entailed in
their activities. This means that banking supervi-
sion and market surveillance need to keep
abreast of the changing financial landscape and
the institutions that change it, and also need to
invest in developing analytical frameworks for
understanding them.

Glossary List

Book value: The value of an asset that appears
on a balance sheet based on historic cost or the
original purchase price.

Broker: An intermediary between buyers and
sellers that acts in a transaction as an agent,
rather than a principal, charges a commission or
fee, and—unlike a dealer—does not buy or sell
for its own account or make markets. In some ju-
risdictions, the term “broker” also refers to the
specific legal or regulatory status of institutions
performing this function.

Clearing and settlement: The process of match-
ing parties in a transaction according to the
terms of a contract, and the fulfillment of obliga-
tions (for example, through the exchange of se-
curities or funds).

Clearinghouse: An entity, typically affiliated with
a futures or options exchange, that clears trades
through delivery of the commodity or purchase
of offsetting futures positions and serves as a
central counterparty. It may also hold perform-
ance bonds posted by dealers to ensure fulfill-
ment of futures and options obligations.

Closeout procedures: Steps taken by a nonde-
faulting party to terminate a contract prior to its
maturity when the other party fails to perform
according to the contract’s terms.

Collateral: Assets pledged as security to ensure
payment or performance of an obligation.

Credit exposure: The present value of the
amount receivable or payable on a contract, con-
sisting of the sum of current exposure and po-
tential future exposure.

Creditor stay exemption: The exclusion of cer-
tain creditors from the automatic stay provision
of the bankruptcy code, which generally limits
creditors’ capacity to directly collect debts owed
by a bankrupt party, including through netting
of outstanding contracts. An example is the U.S.
Bankruptcy Code statutory exceptions for repur-
chase agreements, securities contracts, commod-
ity contracts, swap agreements, and forward
contracts, where counterparties can close out ex-
empt OTC derivatives positions outside of bank-
ruptcy procedures.

Credit risk: The risk associated with the possibil-
ity that a borrower will be unwilling or unable to
fulfill its contractual obligations, thereby causing
the holder of the claim to suffer a loss.

Dealer: An intermediary that acts as a principal
in a transaction, buys (or sells) on its own ac-
count, and thus takes positions and risks. It
earns profit from bid-ask spreads. A dealer can
be distinguished from a broker, who acts only as
an agent for customers and charges commission.
In some jurisdictions, the term “dealer” also
refers to the specific legal or regulatory status of

institutions performing this function.

Derivatives (exchange-traded and OTC):
Financial contracts whose value derives from un-
derlying securities prices, interest rates, foreign
exchange rates, market indexes, or commodity
prices. Exchange-traded derivatives are standard-
ized products traded on the floor of an organ-
ized exchange and usually require a good faith
deposit, or margin, when buying or selling a
contract. OTC derivatives, such as currency
swaps and interest rate swaps, are privately nego-
tiated bilateral agreements transacted off organ-
ized exchanges.

Forward contract: A contractual obligation be-
tween two parties to exchange a particular good
or instrument at a set price on a future date.
The buyer of the forward agrees to pay the price
and take delivery of the good or instrument and
is said to be “long the forward,” while the seller
of the forward agrees to deliver the good or in-
strument at the agreed price on the agreed date.



Collateral may be deposited, but cash is not ex-
changed until the delivery date. Forward con-
tracts, unlike futures, are not traded on organ-
ized exchanges.

Futures: A negotiable contract to make or take
delivery of a standardized amount of a commod-
ity or securities at a specific date for an agreed
price, under terms and conditions established by
a regulated futures exchange where trading
takes place. It is essentially a standardized for-
ward contract that is traded on an organized ex-
change and subject to the requirements defined
by the exchange.

Haircut: The difference between the amount ad-
vanced by a lender and the market value of col-
lateral securing the loan. For example, if a
lender makes a loan equal to 90 percent of the
value of marketable securities that are provided
as collateral, the difference (10 percent) is the
haircut.

Hedging: The process of offsetting an existing
risk exposure by taking an opposite position in
the same or a similar risk, for example, through
purchasing derivatives.

Intermediation: The process of transferring
funds from an ultimate source to the ultimate
user. A financial institution, such as a bank, inter-
mediates credit when it obtains money from a de-
positor and relends it to a borrowing customer.

Legal risk: Risks that arise when a counterparty
might not have the legal or regulatory authority
to engage in a transaction or when the law may
not perform as expected. Legal risks also in-
clude compliance and regulatory risks, which
concern activities that might breach government
regulations, such as market manipulation, in-
sider trading, and suitability restrictions.

Leverage: The magnification of the rate of re-
turn (positive and negative) on a position or in-
vestment beyond the rate obtained by direct in-
vestment of own funds in the cash market. It is
often measured as the ratio of on- and off-
balance-sheet exposures to capital. Leverage can
be built up by borrowing (on-balance-sheet
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leverage, commonly measured by debt-to-equity
ratios) or through the use of off-balance-sheet
transactions.

Liquidity: The ability to raise cash easily and
with minimal delay. Market liquidity is the ability
to transact business in necessary volumes with-
out unduly moving market prices. Funding lig-
uidity is the ability of an entity to fund its posi-
tions and meet, when due, the cash and
collateral demands of counterparties, credit
providers, and investors.

Margin: The amount of cash or eligible collat-
eral an investor must deposit with a counterparty
or intermediary when conducting a transaction.
For example, when buying or selling a futures
contract, it is the amount that must be deposited
with a broker or clearinghouse. If the futures
price moves adversely, the investor might receive
a margin call—that is, a demand for additional
funds or collateral (variation margin) to offset
position losses in the margin account.

Mark-to-market: The valuation of a position or
portfolio by reference to the most recent price at
which a financial instrument can be bought or
sold in normal volumes. The mark-to-market value
might equal the current market value—as op-
posed to historic accounting or book value—or
the present value of expected future cash flows.

Market-maker: An intermediary that holds an in-
ventory of financial instruments (or risk posi-
tions) and stands ready to execute buy and sell
orders on behalf of customers at posted prices
or on its own account. The market-maker as-
sumes risk by taking possession of the asset or
position. In organized exchanges, market-
makers are licensed by a regulating body or by
the exchange itself.

Market risk: The risk that arises from possible
changes in the prices of financial assets and lia-
bilities; it is typically measured by price volatility.

Master agreement: Comprehensive documenta-
tion of standard contractual terms and condi-
tions that covers a range of OTC derivatives
transactions between two counterparties.
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Moral hazard: Actions of economic agents that
are to their own benefits but to the detriment of
others and arise when incomplete information
or incomplete contracts prevent the full assign-
ment of damages (and/or benefits) to the agent
responsible. For example, under asymmetric in-
formation, borrowers may have incentives to en-
gage in riskier activities that may be to their ad-
vantage, but which harm the lender by
increasing the risk of default.

Netting arrangement: A written contract to com-
bine offsetting obligations between two or more
parties to reduce them to a single net payment
or receipt for each party. For example, two
banks owing each other $10 million and $12 mil-
lion, respectively, might agree to value their mu-
tual obligation at $2 million (the net difference
between $10 million and $12 million) for ac-
counting purposes. Netting can be done bilater-
ally—when two parties settle contracts at net
value—as is standard practice under a master
agreement, or multilaterally through a clearing-
house. Closeout netting combines offsetting
credit exposures between two parties when a
contract is terminated.

Notional amount/principal: The reference value
(which is typically not exchanged) on which the
cash flows of a derivatives contract are based. For
example, the notional principal underlying a
swap transaction is used to compute swap pay-
ments in an interest rate swap or currency swap.

Off-balance-sheet items: Financial commitments
that do not involve booking assets or liabilities,
and thus do not appear on the balance sheet.

Operational risk: Risk of losses resulting from
management failure, faulty internal controls,
fraud, or human error. It includes execution
risk, which encompasses situations where trades
fail to be executed, or more generally, any prob-
lem in back-office operations.

Option: A contract granting the right, and not
the obligation, to purchase or sell an asset dur-
ing a specified period at an agreed-upon price
(the exercise price or strike price). A call option

is a contract that gives the holder the right to
buy from the option seller an asset at a specified
price; a put option is a contract that gives the
holder the right to sell an asset at a predeter-
mined price. Options are traded both on ex-
changes and over the counter.

Over-the-counter (OTC) market: A market for
securities where trading is not conducted in an
organized exchange but through bilateral nego-
tiations. Often these markets are intermediated
by brokers and/or dealers. Examples of OTC de-
rivatives transactions include foreign exchange
forward contracts, currency swaps, and interest
rate swaps.

Performance bonds: Bonds that provide specific
monetary payments if a counterparty fails to ful-
fill a contract, thereby providing protection
against loss in the event the terms of a contract
are violated.

Potential future exposure (PFE): The amount
potentially at risk over the term of a derivatives
contract if a counterparty defaults. It varies over
time in response to the perceived risk of asset
price movements that can affect the value of the

exposure.

Replacement value/cost: The current exposure
adjusted to reflect the cost of replacing a de-
faulted contract.

Swap: A derivatives contract that involves a se-
ries of exchanges of payments. Examples are
agreements to exchange interest payments in a
fixed-rate obligation for interest payments in a
floating-rate obligation (an interest rate swap),
or one currency for another (a foreign ex-
change swap) and reverse the exchange at a
later date. A cross-currency interest rate swap is
the exchange of a fixed-rate obligation in one
currency for a floating-rate obligation in an-
other currency.

Value at Risk (VaR): A statistical estimate of the
potential mark-to-market loss to a trading posi-
tion or portfolio from an adverse market move
over a given time horizon. VaR reflects a selected
confidence level, so actual losses during a period



are not expected to exceed the estimate more
than a pre-specified number of times.
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