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ABSTRACT

Arguably, the single largest innovation in global financial markets in response to financial
deregulation and financial innovation over the past two decades has been the emergence
and spectacular growth of derivatives markets. The dramatic emergence of derivatives
has caught many Central Bankers unaware and only recently has the Bank of
International Settlements (BIS) started investigating seriously the impact of derivatives on
policy issues. However, what is needed is further insight into and analysis of the impact of
derivative growth on macroeconomic policy and the macroeconomy. Such insights should
enable policy makers to use derivatives to their best advantage. Therefore, the purpose of
the study is to examine how monetary policy transmission changes in the presence of

derivative markets.

There has been a striking growth in the invention and the use of new financial instruments
such as swaps, financial futures and options. These instruments have increased the ability
of the users to cope with fluctuations in exchange rates, interest rates and security prices.
Futures and options have increased the opportunity for hedging and arbitrage between
cash and derivative markets; and thus made these markets interdependent nationally and
internationally. Also it means that market participants are now better equipped to insulate
themselves from changes in interest rates thus reducing the impact of monetary policy as

a tool for regulating or stimulating aggregate demand.

Theoretically, the presence of derivatives markets speeds up the transmission mechanism
of monetary policy to the real economy by reducing market imperfections. Research
shows that information is more rapidly incorporated into the prices of underlying securities

in the presence of derivatives because of the link between the derivatives markets and the



underlying markets. If this is the case then it is likely that derivatives trading will reduce

the impact of monetary policy on real output.

Using a Vector Autoregressive and Structural Autoregressive methodology an empirical
study for the United States has been conducted to assess the impact of derivatives
trading on the real macreconomy. The empirical section assesses ihe impulse responses
due to monetary policy shocks for interest rates, output and inflation in the presence of
derivatives markets trading in order to investigate the relationship between derivatives

trading and the real economy.

For the macroeconomy, theory suggests that large scale derivatives trading does impact
on monetary policy transmission by speeding up the transmission process across asset
types, this has been confirmed by the empirical results of this study, but their impact on
the real economy is still not strongly definitive. Nevertheless, the results from this study
tend to support the proposition that the impact of any interest rate shock on the overall

economy starts earlier than would otherwise occur in the absence of derivatives markets.

il



CHAPTER 1

INTRODUCTION TO DERIVATIVES MARKETS AND REAL
ECONOMIC ACTIVITY

1.1 Introduction

There has long been interest in macroeconomic research on the extent to which the
monetary sector influences the real sector of the economy. Moreover, there has been
vigorous debate dating back to Keynes on whether the transmission mechanism from the
monetary sector to the real sector is direct or indirect, and the extent to which money
matters in macroeconomic management and performance. However, there have been
huge changes in world financial markets over the last two decades and the financial
markets of today bear little resemblance to the financial markets of yesterday. Arguably,
the single largest innovation in global financial markets over the past two decades has
been the emergence and spectacular growth of derivatives markets. Derivatives, sudden
presence has caught most Central Bankers unaware and only recently the Bank of
International Settlements (BIS) has seriously started investigating the impact of
derivatives on policy issues. A lack of definitive conclusions over the impact of derivative
growth on policy may pose a significant problem. The purpose of this thesis is to examine

how monetary policy transmission, changes in the presence of derivative markets.

Many factors have contributed to the changed monetary economy including the abolition
of exchange controls, and the breaking down of entry barriers to national markets,
including those preventing foreign or institutional ownership of security dealers.
Deregulation of commission rates in the United States, the United Kingdom and other

markets have removed major legal and institutional obstacles to cross-border capital



flows. Again there has been a virtual revolution in information and computer technology
that has accelerated the international flow of information to markets. Improved technology
has also driven down the cost of operations, thereby permitting the use of various hedging
strategies. Throughout this period a wide range of financial products emerged and the

funds managers developed varied strategies regarding risk and return analysis.

Diversification alone, as a means to manage risk, is not adequate in today’s world of
change, characterised by rapidly advancing technology, deregulation, financial product
proliferation, and volatile financial markets. In these free conditions large institutional
investors are seeking avenues to diversify their portfolios. Multinationals are searching for
the best terms on which to finance their operations. The amount of funds investors have to
invest and the multinationals need to finance has been growing rapidly. New strategies
like hedging and new tools of hedging are now required, and derivative instruments meet

this requirement.

The increased use of derivatives for interest rate risk exposure is said to have changed
the interest rate elasticity of investment, creating further changes to the transmission
mechanism of monetary policy and thus to the real sector. This study aims to analyse

these changes and develop relevant policy implications.

In consequence, there has been an expansion in cross border investment in bond
markets, equity markets, and the derivatives markets and in international equity issues.
There has been a striking growth in the invention and the use of new financial instruments
such as swaps, financial futures and options. These instruments have increased the ability
of the users to cope with fluctuations in exchange rates, interest rates and security prices.
Futures and options have increased the opportunity for hedging and arbitrage between
cash and derivative markets; and thus made these markets interdependent nationally and

internationally. Swaps have enabled lenders and borrowers with different preferences for

2



currencies or for fixed and floating rate interest payments or receipts, to find the terms
which they consider the most suitable for them, by exchanging obligations with
counterparties with complementary preferences. In doing so the financial markets are

integrated internationally.

Today, financial markets are playing an increasingly important role in the transmission of
monetary policy. The effects of monetary policy are transmitted mainly through financial

markets as they adjust much faster than product markets.

A significant amount of recent academic research is focussing attention on the idea that
financial factors reinforce real fluctuations. The common presumption behind this
reasoning is the fact that monetary shocks lower the value of an asset that is used to
secure a firm’s borrowing. Moreover, the frequent volatility in interest rates makes external
financing more difficult and expensive. In turn, this lowers the aggregate investment and
prospects for output even further. Given the uncertainties surrounding movements in
interest rates and currencies, financial and non-financial institutions are increasingly using
derivatives to hedge or protect against future unweicome shifts. These economic
uncertainties can have huge financial repercussions and can rob the institutions of profits,
in the same way that a bad season can deprive a farmer of his income. One way to

protect against these uncertainties is to engage in hedging activities.

As a result, an increased role for dynamic hedging activity has emerged since the
beginning of the 1990s. However, such hedging may be another source of increased
sensitivity of asset prices to monetary policy actions through a strengthening of the
relationship between short term and long-term interest rates. Past research by (Vrolijk,
1997) has found that the greater use of derivatives can have two important ramifications
for financial markets. First, they have speeded up the transmission of monetary policy

from short-term interest rates, which are more sensitive to monetary policy developments

3



to the price of the assets in other markets. This has been achieved by raising asset price
substitutability across financial markets. For instance, an interest option contract based on
government securities can be used to protect against a change in interest rates on a
corporate security. This practise increases the link between the government and corporate
securities markets. Second, the greater use of derivatives may help the financial market
reaction to monetary policy be less abrupt because they are designed to help insulate
firms, at least temporarily from unexpected changes in revenue and debt servicing costs.
According to the survey of the global markets conducted by the Bank of International
Settlements (BIS, press release ending May 2001), interest rates and currency derivatives
dominated the market, accounting for about $29 ftrillion and $18 trillion, respectively or
about 98% of the total. As a result of structural changes in financial markets, financial
adjustments to shocks may have become larger and less predictable. They are
- transmitted faster and wider, posing threats for macroeconomic stability and this in turn
could mean fresh challenges to the market participants and regulators. As Myron S.

Scholes rightly states:

“_..the future will be a continuation of the present. Financial innovation will continue
at the same, or at even an accelerating, pace because of the insatiable demand
for lower cost, more efficient solutions to client problems. Information and financial
technology will continue to expand and so will the circle of understanding of how to
use this technology... Although some would like to see derivatives wither in
importance, they will not for they have become essential mechanisms in the tool kit
of financial innovation.” (Scholes 1996, p.271-86)

1.2 Contribution to Knowledge

Monetary policy is an important policy tool; so important in fact that in most economies
monetary policy is under the control of independent expert panels. In the US, this is done

by the Federal Reserve Board of Governors. There has been a debate in academic circles
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as to whether “money matters”. That is, do changes in monetary policy affect the real
sector of the economy or does monetary policy accommodate real sector activity? What is
agreed is that changes in monetary policy have long-lived effects upon the economy and
are associated with long time lags. However, the traditional academic debate may now be
a non-sequitor to some extent because of the emergence of the new types of financial
assets known as derivatives. The emergence of derivatives and their related markets
raises interesting new questions about their potential impact upon the monetary and real
sectors, and on the transmission mechanism between the monetary and the real sectors.
One obvious question is to what extent has the emergence of derivatives weakened the
role of monetary policy? Therefore, an important contribution of the research contained in
this thesis is to enable:

e An analysis of the relationship between the derivatives markets and real economic

activity through their impact on the monetary policy transmission mechanism; and

e Empirical Testing of the long-term economic impact of the increased turnover in the

derivatives markets on the macro economy.

1.3 Statement of Significance

The thesis provides a deeper understanding of the nexus between the derivatives
markets, the monetary policy transmission mechanism and its effects on real economic
activity. The rationale for studying the relationship between financial and real economic
activity arises from both theoretical models and empirical evidence, that indicate
movements in financial asset prices are potentially important for understanding how the
economy behaves. The phenomenal growth in the turnover of derivative instruments has
made them an important financial sector. This market is relatively new and is growing fast.
The literature in financial economics is relatively quiescent with regard to derivative

market activity. Past studies have particularly examined the association of the stock



markets to Monetary Policy and Real Economic Activity. But similar kinds of studies are
limited in regard to derivatives markets. This study attempts to fill this gap in knowledge.
Figure 1.1 explains the traditional relationship and causation between the real sector and
the monetary sector. This study will focus on the U.S derivatives markets and the
economy of the U.S. The U.S is the financial centre of the world and has the most
sophisticated derivatives markets; lessons learnt in this case will have universal impact
especially for developed economies because of the dominant role played by the U.S

financial markets in the world.

Monetary Real Sector
Sector

Figure 1.1: Traditional Transmission Mechanism of Monetary Policy

Derivative
Markets

Monetary
Sector ; Real Sector

Figure 1.2: New Transmission Mechanism of Monetary Policy



Figure 1.2 portrays the relationship between the real and monetary sectors in the
presence of derivatives markets. The thesis tests a set of hypotheses concerning the
extent to which the existence of derivatives markets impact upon the transmission

mechanism of monetary policy for the U.S economy.

1.4 Structure of the Thesis

This thesis is organised as follows. Chapter 2 is an overview of the growth of the
derivatives markets and its historical development. This chapter also outlines the different
channels of the monetary policy transmission mechanism, their relative importance and
the likely impact of derivatives trading on the effectiveness of each of these channels. The
relative importance of this section stems from the current scale of derivative markets as
reported by the Bank of International Settlements (BIS, 1995), which when combined with
the risk and price hedging opportunities offered by derivatives is likely to offer a possible

change in both the transmission and the effect of monetary policy.

Chapter 3 examines the role of the derivatives markets for hedging risk and the
ramifications it has for the global financial markets. The emphasis is more on whether the
use of derivatives has actually speeded up monetary policy transmission, or has inturn
made the reaction by players in the financial markets less dramatic, by creating a position
where business firms are in a better position to insulate themselves from risk. Thus, this
chapter examines the impact of financial innovation in particular derivatives on the overall

functioning of the financial system.

In Chapter 4, the major theoretical contributions to the nexus between financial markets
and real economic activity are outlined. This begins from the classical view of the
neutrality theory of money, where it affects the nominal and not the real variables (output,
employment and interest rates). Money is neutral when changes in money stock lead only

7



to changes in the price level, with no real variables (output, employment, and interest
rates) changing. The Monetarists (Friedman and Fisher) make an important distinction
between the long and the short run effects of changes in money. They argue that in the
long run money is more or less neutral, but it does have important real effects in the short
run. An extreme contrast to the above view comes from (Keynes, 1936), that money does
play a role of its own. The literature review is carried further to more recent works. Past
research examined whether growth in financial variables led to an increase in real activity
-and the impulse responses quantifying the absolute and relative sizes of these effects.
These tests address the fundamental and still controversial issue of whether financial
development merely proceeds along with, or follows from economic growth emanating
from real-sector forces, or whether growth is finance led. The research extends the idea
above, but with special emphasis on derivatives markets. It will also look into the changes
derivatives markets have brought in the monetary policy transmission mechanism. The
literature survey will also undertake a comprehensive review of the various modelling

methodologies used to date.

Chapter 5 introduces the econometric methodology used to test a range of hypotheses
relevant to the central research questions. The chapter deals with a range of issues
including variable selection and model development. Following the recent trend in
studying the relationship between monetary policy and real output, this chapter outlines
the VAR methodology. A range of statistical analyses are conducted to test the
specification issues involved with time series properties (i.e., unit root, ordering) for each

variable.

Chapter 6 first develops the vector Autoregression (VAR) process originally proposed by
(Sims, 1980) and the results are verified using the Structural Vector Autoregression
approach (SVAR). The chapter aims at aggregating the impact of derivatives on monetary

policy transmission to the real economy through empirical analysis for the U.S economy,
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as it is difficult to weigh the importance of individual channels of monetary policy. If the
impulse response functions are less lagged in the sample period then it will indicate that
derivatives do affect monetary transmission and hence real economic activity. SVAR is a
useful tool to analyse the macroeconomic response of the economy. This methodology
has an additional advantage over VAR, as it requires a minimum set of identifying
restrictions in order to separate the movements of the model’s variables into parts, due to
underlying shocks. The models estimated in this chapter will directly incorporate the
derivatives market size variable as measured by the amount of turnover on the Chicago
Board of Trade. Most SVAR studies try to ascertain the impact of a particular event or
structural change to compare the impulse responses in the sample before and after the
change. In this chapter the model is estimated by directly incorporating the derivatives
markets in the sample period itself. This method is preferred as it means that differences
in policy transmission with and without derivatives will be attributable to both the growth in
derivatives markets and any structural change that was co-integrated with the growth of

derivatives markets, in the U.S economy.

Finally Chapter 7 presents a brief overview of the success of the empirical model and the

policy implications that can be derived from the econometric analysis.

1.5 Summary

This thesis investigates questions concerning the dramatic rise in the size and importance
of derivative markets and how the emergence of derivatives markets impacts upon the
transmission mechanism of monetary policy. Figure 1.3 presents a summary stylised fiow
diagram of the essential relationship between derivatives markets and the critical question
concerning the relationship between the monetary sector and the real sector of the
economy. Figure 1.3 further illustrates the fact that market imperfections lead to the

growth of derivatives markets which in turn lead to changes in the monetary sector

9



through reduced demand for money. The reduced impact of monetary aggregates,
reducing market imperfections ultimately makes the real sector less sensitive to monetary
sector changes. As argued in Chapter 3 derivatives are a step closer towards complete
markets. They lower the transaction costs, and thus it is possible to say that their prices
provide more accurate information about the nature of monetary shocks. This information
should help agents to differentiate between real and nominal disturbances thereby
reducing any potential real effects of monetary policy. A reduction of the real effects of
monetary policy is likely to reduce the powers of the Central Bank, as there will be a
limited role for it to influence real output. Hence we come to the key question: Is the real

sector of the economy less sensitive to monetary sector influences?
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Market Frictions

Information costs
Transaction costs
Market expectations
Volatility

A 4

Derivatives Markets

A 4

Financial Functions performed by
Derivatives Markets

Reduced transaction costs
Facilitate risk management
Mobilise funds
Exert corporate control
Financial Disintermediation

Changes in Monetary sector

Reduced demand for money
Reduced impact of monetary
aggregates
Increased asset substitutability
Altered sensitivity to monetary
policy

\ 4

Reduced Market frictions

y

Is the real sector less sensitive to
monetary policy/sector?

Figure1.3: Theoretical Approach
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CHAPTER 2

THE DERIVATIVES MARKETS AND MONETARY POLICY
TRANSMISSION MECHANISM

2.1 Introduction

This chapter is effectively split into two parts. The first part introduces the concept of
derivatives and describes their growth over the past two decades. The second part describes
the transmission mechanism of monetary policy. The aim of this chapter is straightforward: to
highlight the importance of the growth of derivatives markets, and to examine how monetary
policy transmission changes in an economy with sizeable derivatives markets. In the second
part of the chapter the impact of derivatives on monetary policy is closely examined, with

special emphasis to the individual channels of monetary policy transmission.

Arguably, the single largest innovation in global financial markets over the past two decades
has been the spectacular growth of derivatives markets. Derivatives markets have developed
because they give market participants the ability to gain control over the entire range of risks
associated with doing business, whether that involves delivering services worldwide or
managing a global investment portfolio. Derivatives are the main financial tool for managing
financial risk, and the range of characteristics that make them desirable as assets are as
follows:

e Their value is linked to the value of an underlying asset without the holder of the derivative

having a fully paid up position in the real asset.
o A further attraction to users of derivatives is improved liquidity and lowered transaction

costs, for example searching for a counterpart with matching needs.
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Banks may customise derivatives to meet the particular portfolio needs of corporate
customers. The risk characteristics of assets and liabilities may also be more’readily
changed by the use of derivatives. This allows corporations to hedge their interest rate
and exchange rate obligations against market volatility with ease.

Derivatives contribute to efficient markets by providing more numerous options for
investors, thus making the market complete. Arrow (1954) suggests that markets become
more complete as contingent claim securities are added to the economy. In a complete
market, the number of securities would equal the number of possible states of the world.
Individuals would be more willing to assume risk if they had the means of insuring against
all possible future states. In other words, in a more complete market, investors would have
the choice of reducing uncertainty and obtaining a more desirable outcome, regardless of
the state of the world. Thus, in a world of more complete markets, financial market
participants would create more derivatives related to the different risk factors like inflation
rates, exchange rates and interest rates that influence the future state of the world, and
would be more willing to take risk. The proliferation of derivative instruments in the last
two decades has no doubt produced more complete markets.

There are also regulatory advantages to the use of derivatives. Swaps for instance,
require little or no principal; thus little bank capital is needed to be set-aside as reserves to
meet bank regulations.

Derivatives are often used as risk management instruments and are available in the form

of swaps, options, traded futures (exchange) contracts and forwards.

2.2 Definition and Early Growth of Derivatives

Derivative instruments have a very long history and can be traced back to the 6" century BC

in Greece, where forward contracts were traded in olive presses. In Europe negotiable

instruments were traded in the Middle Ages, and in 17" century Japan, rice futures were

actively traded (Securities Institute, 1997). The use of derivatives rapidly expanded during the
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early 1970s due to extreme uncertainty in the business environment. The rise in uncertainty of
exchange rates, interest rates, and commodity prices can be traced back as far as the mid
1900s. However, volatility was continuous and marked from 1973 when the Bretton Woods
System of exchange rate fixing was abandoned. The high levels of volatility that followed
changed the business environment forever. Changes in prices created stiff competition where
none previously existed. This environment led to considerable demand for risk management
instruments and financial economists in research and practise responded; accordingly, the
presence of risk is an inducement to innovation in order to shift the burden of risk. Other
forces motivating changes in the market place are increased competition in the financial
market, the desire and the need to circumvent regulatory constraints, the shifting patterns of
net flows of international savings and investment, the need to create a massive pool of funds

to finance huge projects, and the shifting preferences of borrowers and lenders.

Derivatives are powerful, useful and conservative tools that shield companies from margin
erosion and cornmodity price changes. Risk management methods come in a variety of forms
such as capital structure management, short-term cash management; self and purchased
insurance and derivatives instruments provide formidable speed by which positions can be
altered. Derivatives allow hedged positions to be rebalanced rapidly and simplify active
exposure management. There are a variety of instruments available to practitioners and the
combinations of instruments are almost unlimited. Derivative markets have developed
because they give market participants the ability to gain control over the entire range of risks
associated with doing business, whether that involves delivering services worldwide or
managing a global investment portfolio. The combination of new and efficient technologies
and analytical tools provide the means to fundamentally affect the risk characteristics of any
business or investment portfolio by creating products designed to reallocate exposure and

risks.
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A derivative can be defined as a contract whose value depends on (is derived from) the value
of an underlying asset, benchmark rate or index. The “underlying” asset can be a stock, bond,
currency, an interest rate index, a share price index or a commodity. For example, the value
of an interest rate swap is related to the yield on the reference of a treasury bond and the
premium of a share price index option depends on the value of the selected index of shares.

The Bank of International Settlements (BIS) defines a financial derivative as:

“a contract whose value depends on the prices of underlying assets, but which
does not require any investment of principal in those assets. As a contract
between two counterparts to exchange payments based on underlying prices or
yields, any transfer of ownership of the underlying asset and cash flows becomes

unnecessary.” (BIS, 1995)

The Macquarie Dictionary’s definition of the word ‘derivative’ is: “derived...not original or
primitive; secondary.” The definition of the word ‘derive’ is: ‘to receive or obtain from a source
of origin’. The bottom line is that a derivative does not stand-alone but is in some way related
to something else. A financial derivative is related to one or another of the financial markets
such as the stock market, interest rate market, foreign exchange and so forth. The market to

which the derivative instrument is related is called the underlying market.

2.2.1 Market Characteristics

Derivative instruments can be classified according to the type of market in which they are
traded. There are two fundamental types of market:

e Exchange traded based on formalised exchange.

e Over-the-counter markets which are outside a formalised exchange.

15



Derivatives may be traded over-the-counter (OTC) or openly on organised exchanges. OTC
contracts are negotiated privately between the counter-parties, typically between dealers and
end users. They are customised rather than standardised. For example, a corporation with an
ongoing borrowing program approaches a bank derivative dealer with a view of swapping
floating for fixed rate funds. The terms of this interest rate swap such as amount, maturity and

interest rates would be negotiated between the bank and the corporation.

Exchange-traded derivatives are standardised regarding amount, maturity and delivery mode.
The clearing bears the credit risk. Futures are always traded on organised exchanges;
options are traded on exchanges and OTC. OTC derivatives have an advantage over listed
derivatives in that they provide complete flexibility and can be tailored to fit an investment
strategy. In fact, one of the keys to the success of OTC derivatives is the flexibility of the
structures. A fundamental difference between listed and OTC derivatives are that listed
options and futures are guaranteed by the exchange; while in the OTC market the derivative
is guaranteed by the issuer. Thus, the investor is subject to counterparty credit risk. The
derivative instruments include forward contracts, futures, options and swaps, combinations of
futures and options, caps, floors, collars, and exotic derivatives such as swap options. The
market underlying derivatives pertains to foreign currencies, interest rates and bills, equities

and commodities.

2.2.2 Overview of Global Derivative Markets

In July 1997, the Bank for international Settlements (BIS) began releasing a semiannual
report on market statistics for OTC derivatives. The data covers four main categories of
derivatives: 1) foreign exchange, 2) interest rate, 3) equity, and 4) commodities. Figure 2.1
graphs the phenomenal increase in the growth of financial derivatives since 1998 to 2002. In

the initial stages the growth was moderate but since 2000 onwards the growth in derivatives

has been sharp and steady.
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Figure 2.1: Growth of Financial Derivatives: Notional Amount Outstanding of
Total Contracts for Over the Counter Derivatives

Data released by the BIS on positions in the global over-the counter (OTC) derivatives market
show continued market growth in the first half of 2000. The total estimated notional amount of
outstanding OTC contracts stood at $94 trillion at the end-June 2000, a 7% increase over
end-December 1999 and a 30% increase since end-June 1998, when the BIS survey was

initiated.

At the same time, the ratio of gross market values to notional amounts outstanding continued
their downward trend. Growth in the first half of 2000 was led by activity in forward-type
contracts, particularly interest rate swaps, outright forwards and foreign exchange swaps. In
terms of broad market risk categories, interest rate, foreign exchange and commodity
contracts expanded at about the same pace, while equity contracts declined. The overall
buoyancy of activity in OTC derivates markets contracts on the derivatives exchange (Figure

2.1) is a trend evident for much of the 1900s. The notional amount measures the face value of
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a contract to which the exchange rate, the interest rate or the index are applied to compute
the cash flow of the derivative. As a general rule, the notional amount is often not actually
owned and cannot be claimed; therefore it does not indicate the riskiness of the derivatives
position. A more appropriate measure is given by the gross market value of derivatives. The
term gross market value of derivatives represents the cost of replacing the contracts at market
prices prevailing at that time. For this reason, the term replacement value of derivatives is
also used. For example, the gross market value of an option equals its premium. It measures
the cost or the gain that would occur if the option had to be replaced for one reason or
another, such as option-writing bank defaulting. It is a more meaningful measure of the
economic relevance of contracts than their notional amounts. The term gross indicates that no
netting of offsetting contracts within banks has occurred. There are a number of
developments across the different risk categories. For example, there is a continued rise in
the share of euro-denominated transactions, particularly in interest rate swaps, where the
euro has extended its lead as the largest currency segment. At the same time, the rate of
expansion of yen-denominated contracts slowed down relative to the previous review period.

In addition, business with non-financial customers expanded fastest in all risk categories.

The interest rate segment expanded by 7%, to $64.1 trillion over the previous reporting period
of end June 1999. With the stock of forward rate agreements (FRAs) and options stagnating,
growth was concentrated in swaps by 9%, to $48 ftrillion in the same period. Swaps have
increased at a more robust pace than other interest rate instruments in recent years. This can
be attributed to the following factors. Firstly, the growing variety of structures on offer has
enabled the swaps market to respond in a more flexible way to the risk management
requirements of market participants than exchange-traded markets. Secondly, the
introduction of the euro has led to a rapid expansion of European capital market issuance,
with some of the resulting exposure likely to have been hedged in the interest rate swap
market. Thirdly, net repayments of securities by central governments in some of the major

reporting countries have affected the liquidity of government bonds markets and the
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effectiveness of traditional hedging vehicles, such as government bond futures. This has
encouraged market participants to switch to more effective hedging instruments such as

interest rate swaps.

In the area of currency instruments, the values of contracts outstanding increased by 8%, to
$15.5 trillion, following a slight decline in the previous reporting period at the end of December
1990. All types of instruments shared in the expansion, with outright forward and forex swap
contracts rising more rapidly (by 9%), followed by currency swaps (7%) and options (3%) from
the previous reporting period to the end of December 1999. Some of the increase in the
outright forwards and forex swaps can be easily attributed to the increase in the activity in the
international interbank market since the second half of 1994. There was also a sharp increase
in the currency contracts involving the euro (26%). Contracts involving the US dollar and

Sterling grew by 9% and 11% respectively in the period ending December 1999.

Activity in the equity-linked sector declined by 85%, to $1.7 trillion from the end of December
1999. Much of the drop was accounted for by contracts on US equities held by non-financial
market participants. The equity-linked sector is still considerably smaller than the foreign
exchange or interest rate market segments. Commodity derivatives markets expanded by
75%, to $0.6 trillion in December 1999. The rate of expansion of gold contracts, the largest
single group in that market segment, slowed considerably relative to the previous review
period (to 8% from 29%). Estimated gross market value declined by $232 billion, to $2.6
trillion. The ratio of gross market values to notional amounts outstanding fell to 2.7% at the
end-June 2000 from 3.2% at end-December 1999, maintaining the downward trend since the
BIS began collecting over the counter (OTC) market data. Lower ratios were recorded in all
market risk categories, with the exception of the commodity-linked segment, which saw an
increase. The most pronounced decline took place in foreign exchange instruments (to 3.7%
from 4.6%). Much of the reduction was accounted for by contracts involving the yen, which

was consistent with lower volatility of the underlying market during the review period. The
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decline was less substantial for interest rate instruments (to 1.9% from 2.2%) but was
nevertheless noticeable in the euro segment (to 2% from 2.4%) and the yen sector (to 1.6%
from 1.9%), probably also reflecting the lower volatility of the underlying markets. The gross
market values exaggerate actual credit exposure since they exclude netting and other risk
reducing arrangements. Allowing for netting, the derivatives related credit exposure of
reporting institutions was considerably smaller ($937 billion, or about 1% of notional amounts

outstanding).

Dat