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When I was young, people called me a gambler. As the
scale of my operations increased I became known as a
speculator. Now I am called a banker. But I have been
doing the same thing all the time.

—Sir Ernest Cassell
Banker to Edward VII
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INTRODUCTION

OVer the past decades, investors, regulators, and industry self-regulatory
bodies have forced banks, other financial institutions, and insurance com-
panies to develop organizational structures and processes for the manage-
ment of credit, market, and operational risk. Risk management became a hot
topic for many institutions, as a means of increasing shareholder value and
demonstrating the willingness and capability of top management to handle
this issue. In most financial organizations, risk management is mainly un-
derstood as the job area of the chief risk officer and is limited, for the most
part, to market risks. The credit risk officer usually takes care of credit risk
issues. Both areas are supervised at the board level by separate competence
and reporting lines and separate directives. More and more instruments,
strategies, and structured services have combined the profile characteristics
of credit and market risk, but most management concepts treat the different
parts of risk management separately. Only a few institutions have started to
develop an overall risk management approach, with the aim of quantifying
the overall risk exposures of the company (Figure I-1).

This book presents an inventory of the different approaches to market,
credit and, operational risk. The following chapters provide an in-depth
analysis of how the different risk areas diverge regarding methodologies,
assumptions, and conditions. The book also discusses how the different ap-
proaches can be identified and measured, and how their various parts con-
tribute to the discipline of risk management as a whole. The closing chapter
provides case studies showing the relevance of the different risk categories
and discusses the “crash-testing” of regulatory rules through their applica-
tion to various crises and accidents.

The objective of this book is to demonstrate the extent to which these
risk areas can be combined from a management standpoint, and to which
some of the methodologies and approaches are or are not reasonable for
economic, regulatory, or other purposes.

PROBLEMS AND OBJECTIVES

Most institutions treat market, credit, operational, and systemic risk as
separate management issues, which are therefore managed through sepa-
rate competence directives and reporting lines. With the increased com-
plexity and speed of events, regulators have implemented more and more
regulations regarding how to measure, report, and disclose risk manage-

xvii
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Interaction and Integration of Risk Categories.

Market risk

Increasing volatility

1 2 3 4 5 Operational risk

Increasing operational risks =

Credit risk

ment issues. As a result, one problem is to understand how the different
risk categories are defined, and what characteristics, assumptions, and
conditions are connected to the terms used to describe them. This allows
us to understand the different natures of different types of risk. And be-
cause risk has to be measured, measurement tools, methodologies, and so
forth must also be examined.

To this end, a scheme has been developed which allows a systematic
screening of the different issues characterizing the natures of the different
risk areas. It also helps determine the extent to which different risks can be
combined. Many methodologies that claim to provide “total enterprise
risk management,” “enterprisewide risk management,” and the like do
not prove whether the underlying risks share enough similarities, or the
risk areas share close enough assumptions, to justify considering them as
a homogeneous whole.

This scheme is applied to case studies, to examine the extent to

which some organizational structures, processes, moglglssdasstgmngdions,
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methodologies, and so forth have proved applicable, and the extent of the
serious financial, reputational, and sometimes existential damages that
have resulted when they have not.

APPROACH

This work focuses on the level above the financial instruments and is in-
tended to add value at the organization, transaction, and process levels so
as to increase the store of knowledge already accumulated. The pricing of
instruments and the valuation of portfolios are not the primary objects of
this book. Substantial knowledge has already been developed in this area
and is in continuous development. Risk management at the instrument
level is an essential basis for understanding how to make an institution’s
risk management structures, processes, and organizations efficient and
effective.

This book aims to develop a scheme or structure to screen and com-
pare the different risk areas. This scheme must be structured in such a
way that it considers the appropriateness and usefulness of the different
methodologies, assumptions, and conditions for economic and regulatory
purposes.

The objectives of this book are as follows:

* Define the main terms used for the setup of the scheme, such as
systemic, market, credit, and operational risk.

* Review the methodologies, assumptions, and conditions
connected to these terms.

+ Structure the characteristics of the different risk areas in such a
way that the screening of these risk areas allows comparison of
the different risk areas for economic and regulatory purposes.

In a subsequent step, this scheme is applied to a selection of case
studies. These are mainly publicized banking failures from the past decade
or so. The structured analysis of these relevant case studies should demon-
strate the major causes and effects of each loss and the extent to which risk
control measures were or were not appropriate and effective.

The objectives of the case study analyses are as follows:

* Highlight past loss experiences.

+ Detail previous losses in terms of systemic, market, credit, and
operational risks.

* Highlight the impact of the losses.

* Provide practical assistance in the development of improved risk
management through knowledge transfer and management
information.

* Generate future risk management indicators to mitigate the

potential likelihood of such disasters. www. 4electron.com
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CHAPTER 1

Risk Management:
A Maturing Discipline

1.1 BACKGROUND

The entire history of human society is a chronology of exposure to risks
of all kinds and human efforts to deal with those risks. From the first
emergence of the species Homo sapiens, our ancestors practiced risk man-
agement in order to survive, not only as individuals but as a species. The
survival instinct drove humans to avoid the risks that threatened extinc-
tion and strive for security. Our actual physical existence is proof of our
ancestors’ success in applying risk management strategies.

Originally, our ancestors faced the same risks as other animals: the
hazardous environment, weather, starvation, and the threat of being
hunted by predators that were stronger and faster than humans. The en-
vironment was one of continuous peril, with chronic hunger and danger,
and we can only speculate how hard it must have been to achieve a sem-
blance of security in such a threatening world.

In response to risk, our early ancestors learned to avoid dangerous
areas and situations. However, their instinctive reactions to risk and their
adaptive behavior do not adequately answer our questions about how they
successfully managed the different risks they faced. Other hominids did not
attain the ultimate goal of survival—including H. sapiens neanderthalensis,
despite the fact that they were larger and stronger than modern humans.
The modern humans, H. sapiens sapiens, not only survived all their relatives
but proved more resilient and excelled in adaptation and risk management.

Figure 1-1 shows the threats that humans have been exposed to over
the ages, and which probably will continue in the next century, as well. It
is obvious that these threats have shifted from the individual to society

Copyright 2003 by The McGraw-Hill Companies, Inc. Click H¥Ystal&GHOR0m.



FIGURE 11
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Risk Management: A Maturing Discipline 3

and the global community. Thousands of years ago, humans first learned
to cultivate the wild herbs, grasses, grains, and roots that they had tradi-
tionally gathered. Concurrently, humans were creating the first settle-
ments and domesticating wild animals. Next, humans began to grow,
harvest, and stockpile grain, which helped to form the concept of owner-
ship. Over time, humans learned to defend their possessions and their in-
terests, to accumulate foodstuffs and other goods for the future, and to
live together in tribal and other communal settings. As wealth accumu-
lated in modest increments, rules about how to live together were needed,
and the first laws to govern human interaction were developed. Thus, the
beginning of civilization was launched. Walled cities, fortifications, and
other measures to protect property and communities demonstrate that
with increases in wealth came increased risk in a new form. Old forms,
which had threatened humans for generations, were replaced by new
threats. Famine and pestilence were frequent crises, and the perils of na-
ture destroyed what communities and individuals had built. Warfare and
plundering increased the threats. As a result, our ancestors created tech-
nologies, war strategies, and social and legal rules to survive.

The evolution of business risks coincides with the start of trading and
commerce. We do not know exactly when trading and commerce began,
but their rise is clearly connected with the fact that society took advantage
of specialization, which increased the capacity to produce and stockpile
goods for future use. Stockpiling goods acts as a cushion against misfor-
tune, the perils of nature, and the ravages of war. It is very probable that
business, in the form of trading and commerce, was one of the first active
efforts of society to deal with risk. Artifacts unearthed by archaeologists
prove that those early businesspeople developed techniques for dealing
with risk. Two major techniques are noteworthy and should be mentioned.

First, in 3000 B.C., the Babylonian civilization, with its extensive trade
relations, exhibited a highly developed bureaucracy and trading sector
with a monetary and legal system.

One consequence of the concept of private property was the evolu-
tion of a market economy, but until the innovation of money was intro-
duced, commerce was on a barter basis. There is some debate regarding
the exact moment when money was first used, but its use revolutionized
commerce, private property, and the accumulation of wealth. It pro-
vided a new means of stockpiling resources, and thus had an important
impact on risk management. With the introduction of money as a storage
medium, wealth could be held in the form of tangible property or as an
asset that could be exchanged for tangible properties. Physical assets
could be acquired even by those who did not have financial assets, pro-
vided someone was willing to lend the money, which was the innovation
of credit. This created risk for the lender, who was compensated by
charging interest for loans.
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4 CHAPTER 1

The legal system was the second innovation that revolutionized soci-
ety. Laws or rules originated as tribal conventions, which became more for-
malized over time. One of the first formal legal codes was established by
Hammurabibetween 1792 and 1750 B.C. There were no other major legal sys-
tem innovations until the beginning of the Industrial Revolution, so we can
fly over the periods of the Egyptian, Greek, and Roman empires, feudalism,
the rise of the merchant class, and mercantilism. The beginning of the In-
dustrial Revolution was characterized by two major events. Modern capital-
ism emerged after a transition period over several centuries, during which
the conditions needed for a capitalistic market society were created. Among
these conditions were formalized private ownership of the means of pro-
duction, profit orientation, and the mechanisms of a market economy. With
expanding industrial and economic activity, new organizational forms were
needed to raise large amounts of capital and build production capacity. The
corporation limited individual risk and leveraged production, distribution,
and capital resources. The earliest form of shareholder organization, the joint
stock company, appeared at the end of the seventeenth century. The investors
pooled their funds, allowing multiple investors to share in both the profits
and risks of the enterprise. This feature was equivalent to partnerships and
other joint forms and was not an innovation. But the corporation addressed
risk in a different way, by limiting the liability of the investors based on the
amount invested. From a legal standpoint, a corporation is an artificial con-
struct or artificial person, whose competencies and responsibilities are sepa-
rate from those of the investor-owners (with exceptions).

The Industrial Revolution created new sources of risks. The applica-
tion of steam power to the production process and transportation replaced
old threats with the new risks that accompany advancing technologies.
With the emergence of the age of information technology, inherent risks
include business system problems, fraud, and privacy issues, which can
all interrupt the day-to-day operations of a business.

Although the term risk management originated in the 1950s, Henry
Fayol recognized its significance earlier.' Fayol, a leading management
authority, was influenced by growing mass production in the United
States, and the existence of giant corporations and their management
challenges. In 1916, he structured industrial activities into six functions,
including one called security, which sounds surprisingly like the concept
of risk management:

The purpose of this function is to safeguard property and persons against
theft, fire and flood, to ward off strikes and felonies and broadly all social
disturbances or natural disturbances liable to endanger the progress and
even the life of the business. It is the master’s eye, the watchdog of the one-
man business, the police or the army in the case of the state. It is generally
speaking all measures conferring security upon the undertaking and requi-
site peace of mind upon the personnel.?
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Centuries ago, bandits and pirates threatened traders. Now hackers
are engaged in vandalism and commit electronic larceny.

The medjia are full of news about the perils of human-made and nat-
ural hazards. The nuclear power plant accidents at the Three Mile Island
facility in Pennsylvania in 1979 and at Chernobyl in Ukraine in 1987 show
the new risks posed by human-made hazards and the seriousness of these
threats. Destructive natural hazards exist as well. Hurricane Andrew
caused damages of around $22 billion; and the floods in the midwestern
United States in 1993 and the earthquakes in California in 1993 and in
Kobe, Japan, in 1994 had devastating effects. In addition, terrorist activi-
ties have become more dangerous over the years, as demonstrated by the
1993 and 2001 bombings of the World Trade Center in New York, and the
1995 bombing of the Murrah Federal Building in Oklahoma City.

A review of the past along with an assessment of the growing array
of risks shows that the impact of risks (in terms of financial losses) has in-
creased. This is not only a consequence of the increased numbers of risks
we are confronted with; the severity and frequency of disasters has in-
creased as well. The financial losses from natural perils, such as floods,
forest fires, and earthquakes, are not only a function of the number of
events, as natural disasters occur with a certain average frequency as in
the past. However, each catastrophe seems to be worse than the one that
came before it. The ultimate reason is obvious: as more and more people
live close together, business has become more capital intensive, and our
infrastructure is more vulnerable and capital intensive as well. With the
increased growth of capital investment in infrastructure, manufacturing
capacity, and private ownership of real estate and other goods, the risk of
financial losses increased substantially.

1.2 RISKS: A VIEW OF THE PAST DECADES

Recently, there have been a number of massive financial losses due to in-
adequate risk management procedures and processes (Figure 1-2). The fail-
ures of risk management in the world of finance were not primarily due to
the incorrect pricing of derivative instruments. Rather, the necessary su-
pervisory oversight was inadequate. The decision makers in control of or-
ganizations left them exposed to risks from derivative transactions and
institutional money. Risk management does not primarily involve the cor-
rect pricing of derivative instruments—rather, it involves the supervision,
management, and control of organizational structures and processes that deal
with derivatives and other instruments.

Many cases in which managers focused on the correct pricing of
financial instruments and neglected the other dimensions show the
dramatic consequences of this one-dimensional understanding of risk
management. In Switzerland, the pension fund scheme of Landis & Gyr
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FIGURE 1-2

Overview of the Most Important and Obvious “Accidents” of the Past Decades.
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Risk Management: A Maturing Discipline 7

resulted in the loss of a substantial part of the fund’s assets. Robert
Maxwell swindled the Mirror Group’s pension fund for £480 million.
Daiwa lost more than $1 billion. Barings lost £850 million. Kidder
Peabody lost more than $300 million. Orange County, California, lost
more than $1 billion. This list of accidents, frauds, and willful swindles
in the world of finance is never-ending. The reasons include behavioral
risk, pricing risk, an incorrect understanding of products and services,
and simple credit and market risks. Risk is not a one-dimensional, well-
defined concept. Rather, it is a shifting concept whose meaning varies
according to the environment in which it is used. Thus far, the term risk
has been used in this discussion to mean “exposure to adversity.” In this
loose sense, the term risk has been adequate for the explanation of the
history of risk. Now, risk and its associated terms have to be analyzed
and defined more precisely, and the context in which these terms are
used must be outlined. Each activity or area of knowledge has its own
individual concept and terms. The terminology of risk, like many simple
terms in everyday usage, takes on different meanings in specialized
fields. The term risk shimmers with all the colors of the rainbow; it de-
pends on how we define it. Risk is often linked with uncertainty and in-
security. Statisticians, economists, bankers, and academicians try and try
again to develop a common understanding and definition of the term
risk. But at present there is no agreed definition that can be applied to all
areas; the concept of risk that is suitable for the economist can not be
used by the social psychologist or the insurance mathematician. This
book does not attempt to develop a concept for all areas of knowledge.
The discussion is limited to economics and finance. However, there are
some concepts that are shared with the fields of insurance, mathematics,
and statistics, as many products and services in the economic and finan-
cial field are based on calculations that include risk. In the insurance in-
dustry, risk means either a peril insured against (e.g., flood damage) or a
person or property protected by insurance (e.g., a driver and vehicle
protected against financial damages from personal injury or collision by
car insurance). For the moment, however, the term risk will be applied
here in an abstract way, to indicate a situation in which a certain expo-
sure exists. Therefore, risk is not strictly related to loss for present pur-
poses, as this again would be one-dimensional and would unnecessarily
restrict the discussion.

1.3 DEFINITION OF RISK

For the purposes of this discussion, risk is defined as “a condition in which
there exists an exposure to adversity.” In addition, there is an expectation
of what the outcome should look like. Therefore, risk is defined here as
follows:
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risk A condition in which there exists a possibility of deviation from a desired
outcome that is expected or hoped for.

Other definitions include the restriction that risk is based on real-
world events, including a combination of circumstances in the external en-
vironment. We do not agree with this limitation. Potential risks that might
occur in the future are excluded. In addition, we do not limit the range of
risk to circumstances in the external environment. Many crises in the
economy and the financial services industry happen because of problems
within organizations. These often have to do with problems in the human
resource area, which belong in the realm of the behavioral sciences.

The term risk is linked to the possibility of deviation. This means that
the possibility of risk can be expressed as a probability, ranging from 0 to
100 percent. Therefore, the probability is neither impossible nor definite.
This definition does not require that the probability be quantified, only
that it must exist. The degree of risk may not be measurable, for whatever
reason, but the probability of the adverse outcome must be between 0 and
100 percent.

Another key element of the definition is the “deviation from a de-
sired outcome that is expected or hoped for.” The definition does not say
how such an undesirable deviation is defined. There are many ways of
building expectations. By projecting historical data into the future, we
build expectations. This pattern of behavior can be observed in our every-
day lives. Another way of building expectations is to forecast by using in-
formation directed toward the future, not by looking back. The definition
of expectations is absolutely key in the concept of risk, as it is used to define
the benchmark. Any misconception of the expectations will distort the
measurement of risk substantially. This issue is discussed in full in the au-
diting and consulting literature, which analyzes the problem of risk and
control in great depth.?

Many definitions of risk include the term adverse deviation to express
the negative dimension of the expected or hoped-for outcome. We do not
agree with this limitation, which implies that risk exists only with adverse
deviations, which must be negative and thus are linked to losses. Such a
restriction would implicitly exclude any positive connotations from the
concept of risk. We believe that risk has two sides, which both have to be
included in the definition, and that risk itself has no dimension, negative
or positive.

1.4 RELATED TERMS AND DIFFERENTIATION

Frequently, terms such as peril, hazard, danger, and jeopardy are used inter-
changeably with each other and with the term risk. But to be more precise
about risk, it is useful to distinguish these terms:
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+ Peril. A peril creates the potential for loss. Perils include floods,
fire, hail, and so forth. Peril is a common term to define a danger
resulting from a natural phenomenon. Each of the events
mentioned is a potential cause of loss.

* Hazard. Ahazard is a condition that may create or increase the
chance of a loss arising from a given peril. It is possible for
something to be both a peril and a hazard at the same time. For
instance, a damaged brake rotor on a car is a peril that causes an
economic loss (the brake has to be repaired, causing financial
loss). It is also a hazard that increases the likelihood of loss from
the peril of a car accident that causes premature death.

Hazards can be classified into the following four main categories:

* Physical hazard. This type of hazard involves the physical
properties that influence the chances of loss from various perils.

* Moral hazard. This type of hazard involves the character of
persons involved in the situation, which might increase the
likelihood of a loss. One example of a moral hazard is the dishonest
behavior of a person who commits fraud by intentionally
damaging property in order to collect an insurance payment. This
dishonest behavior results in a loss to the insurance company.

* Morale hazard. This type of hazard involves a careless attitude
toward the occurrence of losses. An insured person or
organization, knowing that the insurance company will bear the
brunt of any loss, may exercise less care than if forced to bear any
loss alone, and may thereby cause a condition of morale hazard,
resulting in a loss to the insurance company. This hazard should
not be confused with moral hazard, as it requires neither
intentional behavior nor criminal tendencies.

* Legal hazard. This type of hazard involves an increase in the
severity and frequency of losses (legal costs, compensation
payments, etc.) that arises from regulatory and legal requirements
enacted by legislatures and self-regulating bodies and interpreted
and enforced by the courts. Legal hazards flourish in jurisdictions
in which legal doctrines favor a plaintiff, because this represents a
hazard to persons or organizations that may be sued. The American
and European systems of jurisprudence are quite different. In the
American system, it is much easier to go to court, and producers of
goods and services thus face an almost unlimited legal exposure to
potential lawsuits. The European courts have placed higher hurdles
in the path of those who might take legal action against another
party. In addition, “commonsense” standards of what is actionable
are different in Europe and the United States.
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For a risk manager, the legal and criminal hazards are especially im-
portant. Legal and regulatory hazards arise out of statutes and court deci-
sions. The hazard varies from one jurisdiction to another, which means
global companies must watch legal and regulatory developments carefully.

1.5 DEGREE OF RISK

Risk itself does not say anything about the dimension of measurement.
How can we express that a certain event or condition carries more or less
risk than another? Most definitions link the degree of risk with the likeli-
hood of occurrence. We intuitively consider events with a higher likeli-
hood of occurrence to be riskier than those with a lower likelihood. This
intuitive perception fits well with our definition of the term risk. Most def-
initions regard a higher likelihood of loss to be riskier than a lower likeli-
hood. We do not agree, as this view is already affected by the insurance
industry’s definition of risk. If risk is defined as the possibility of a devia-
tion from a desired outcome that is expected or hoped for, the degree of
risk is expressed by the likelihood of deviation from the desired outcome.

Thus far we have not included the size of potential loss or profit in
our analysis. We say that a situation carries more or less risk, and mean as
well the value impact of the deviation. The expected value of a loss or
profit in a given situation is the likelihood of the deviation multiplied by
the amount of the potential loss or profit. If the money at risk is $100 and
the likelihood of a loss is 10 percent, the expected value of the loss is $10.
If the money at risk is $50 and the likelihood of a loss is 20 percent, the ex-
pected value of the loss is still $10. The same calculation applies to a profit
situation. This separation of likelihood and value impact is very impor-
tant, but we do not always consider this when we talk about more or less
risk. Later we will see how the separation of likelihood and impact can
help us analyze processes, structures, and instruments to create an overall
view of organizational risk.

Frequently, persons who sit on supervisory committees (e.g., board
members and trustees of endowment institutions and other organiza-
tions) have to make decisions with long-ranging financial impact but have
inadequate backgrounds and training to do so. Organizational structures
and processes are rarely set up to support risk management, as these
structures are usually adopted from the operational areas. But with in-
creased staff turnover, higher production volumes, expansion into new
markets, and so forth, the control structures and processes are rarely
adapted and developed to match the changing situation.

New problems challenge management, as the existing control
processes and reporting lines no longer provide alerts and appropriate in-
formation to protect the firm from serious damage or bankruptcy, as was
the case with Barings or Yamaichy.
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Banks and other regulated financial institutions have been forced by
government regulations and industry self-regulating bodies to develop
the culture, infrastructure, and organizational processes and structures for
adequate risk management. Risk management has become a nondelegable
part of top management’s function and thus a nondelegable responsibility
and liability. Driven by law, the financial sector has developed over the
past years strategies, culture, and considerable technical and management
know-how relating to risk management, which represents a competitive
advantage against the manufacturing and insurance sectors.

1.6 RISK MANAGEMENT:
A MULTILAYERED TERM

1.6.1 Background

As previously discussed, risk management is a shifting concept that has
had different definitions and interpretations. Risk management is basi-
cally a scientific approach to the problem of managing the pure risks faced
by individuals and institutions. The concept of risk management evolved
from corporate insurance management and has as its focal point the pos-
sibility of accidental losses to the assets and income of the organization.
Those who carry the responsibility for risk management (among whom
the insurance case is only one example) are called risk managers. The term
risk management is a recent creation, but the actual practice of risk man-
agement is as old as civilization itself. The following is the definition of
risk management as used used throughout this work:

risk management In a broad sense, the process of protecting one’s person or or-
ganization intact in terms of assets and income. In the narrow sense, it is the mana-
gerial function of business, using a scientific approach to dealing with risk. As such,
it is based on a distinct philosophy and follows a well-defined sequence of steps.

1.6.2 History of Modern Risk Management

Risk management is an evolving concept and has been used in the sense de-
fined here since the dawn of human society. As previously mentioned, risk
management has its roots in the corporate insurance industry. The earliest
insurance managers were employed at the turn of the twentieth century by
the first giant companies, the railroads and steel manufacturers. As capital
investment in other industries grew, insurance contracts became an increas-
ingly significant line item in the budgets of firms in those industries, as well.

It would be mistaken to say that risk management evolved naturally
from the purchase of insurance by corporations. The emergence of risk
management as an independent approach signaled a dramatic, revolu-
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tionary shift in philosophy and methodology, occurring when attitudes
toward various insurance approaches shifted. One of the earliest refer-
ences to the risk management concept in literature appeared in 1956 in the
Harvard Business Review.* In this article, Russell Gallagher proposed a rev-
olutionary idea, for the time, that someone within the organization should
be responsible for managing the organization’s pure risk:

The aim of this article is to outline the most important principles of a work-
able program for “risk management”—so far so it must be conceived, even
to the extent of putting it under one executive, who in a large company
might be a full-time “risk manager.”

Within the insurance industry, managers had always considered in-
surance to be the standard approach to dealing with risk. Though insurance
management included approaches and techniques other than insurance
(such as noninsurance, retention, and loss prevention and control), these ap-
proaches had been considered primarily as alternatives to insurance.

But in the current understanding, risk management began in the early
1950s. The change in attitude and philosophy and the shift to the risk man-
agement philosophy had to await management science, with its emphasis on
cost-benefit analysis, expected value, and a scientific approach to decision
making under uncertainty. The development from insurance management
to risk management occurred over a period of time and paralleled the evolu-
tion of the academic discipline of risk management (Figure 1-3). Operations
research seems to have originated during World War II, when scientists were
engaged in solving logistical problems, developing methodologies for deci-
phering unknown codes, and assisting in other aspects of military opera-
tions. It appears that in the industry and in the academic discipline the
development happened simultaneously, but without question the academic
discipline produced valuable approaches, methodologies, and models that
supported the further development of risk management in the industry.
New courses such as operations research and management science empha-
size the shift in focus from a descriptive to a normative decision theory.

Markowitz was the first financial theorist to explicitly include risk in
the portfolio and diversification discussion.” He linked terms such as return
and utility with the concept of risk. Combining approaches from operations
research and mathematics with his new portfolio theory, he built the basis
for later developments in finance. This approach became the modern portfo-
lio theory, and was followed by other developments, such as Fischer Black’s
option-pricing theory, which is considered the foundation of the deriva-
tives industry. In the early 1970s, Black and Scholes made a breakthrough
by deriving a differential equation which must be satisfied by the price of
any derivative instrument dependent on a nondividend stock.® This ap-
proach has been developed further and is one of the driving factors for the
actual financial engineering of structured products.
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FIGURE 13

Evolution of Insurance and Risk Management.

Roots: Classical insurance
Past

WW II: Development of operations research

1950s: Evolution of operations research and
management sciences as academic subjects

Risk management, Risk management,
Insurance . o R
cost / management oriented quantitatively oriented
. . . *  Portfolio optimization
. Extreme value orientation . Cost accounting . ..
N . . . Option pricing
. Loss/cost orientation . Management sciences

. Return / risk relation

+ Link to accounting + Portfolio approach

+ Management (organization, + Instrument valuation
processes) + Models / methodology

- Lack of models - Link to accounting missing

- Lack of methodological - Link to processes missing
approaches

~

Now Y

Trend: Combining the approaches

to generate the methodological basis
of an enterprisewide risk management
approach

The current trend in risk management is a convergence of the differing
approaches, as both trends have positive aspects (see Figure 1-4). Almost all
leading consulting practices have developed value-at-risk concepts for en-
terprisewide risk management. Process pricing is the ultimate challenge for
the pricing of operational risk.

www.4electron.com




uonesnsiydos JuduraSeueur sy

A

uinjar pue
su Supjury

Jgejueape d139)eNS

ssao01d
uonedo[e
[enden

sanbruyod)
uorneso[[e
[ende)

K3orens
paseq-on[eA

st Jo Jonuo)

NS jo
woneoynuapt | 5o
ooéé
S Jo %@@
JWOWAINSBIPY

SSSO[
LEEN
jsurede
uonooId
|72]
=
=
=
[
=
=
=
[=»
9]
=
3 Smaqus
= sSurureyg
)
=)
S
[
e
=
<
a
renuajod
s3urure
PoZIWIXBIA
v

‘soloBare) ysiy jualayiq o sjeaaT Juswdoereq

v-1 34Nn914

14

www.4electron.com



Risk Management: A Maturing Discipline 15

1.6.3 Related Approaches

1.6.3.1 Total Risk Management

Total risk management, enterprisewide risk management, integrated risk man-
agement, and other terms are used for approaches that implement
firmwide concepts including measurement and aggregation techniques
for market, credit, and operational risks. This book uses the following def-
inition for total risk management, based on the understanding in the mar-
ket regarding the concept:

total risk management The development and implementation of an enter-
prisewide risk management system that spans markets, products, and processes
and requires the successful integration of analytics, management, and technology.

The following paragraphs highlight some concepts developed by
consulting and auditing companies. Enterprise risk management, as devel-
oped by Ernst & Young, emphasizes corporate governance as a key element
of a firmwide risk management solution. Boards that implement leading-
edge corporate governance practices stimulate chief executives to sponsor
implementation of risk management programs that align with their busi-
nesses. In fulfilling their risk oversight duties, board members request reg-
ular updates regarding the key risks across the organization and the
processes in place to manage them. Given these new practices, boards are
increasingly turning to the discipline of enterprise risk management as a
means of meeting their fiduciary obligations. As a result, pioneering or-
ganizations and their boards are initiating enterprisewide risk manage-
ment programs designed to provide collective risk knowledge for effective
decision making and advocating the alignment of management processes
with these risks. These organizations have recognized the advantages of:

* Achieving strategic objectives and improving financial
performance by managing risks that have the largest potential
impact

* Assessing risk in the aggregate to minimize surprises and reduce
earnings fluctuations

+ Fostering better decision making by establishing a common
understanding of accepted risk levels and consistent monitoring
of risks across business units

* Improving corporate governance with better risk management
and reporting processes, thereby fulfilling stakeholder
responsibilities and ensuring compliance with regulatory
requirements

At present, many risk management programs attempt to provide a
level of assurance that the most significant risks are identified and man-
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aged. However, they frequently fall short in aggregating and evaluating
those risks across the enterprise from a strategic perspective. Effective en-
terprise risk management represents a sophisticated, full-fledged man-
agement discipline that links risk to shareholder value and correlates with
the complexity of the organization and the dynamic environments in
which it operates (Figure 1-5).

Once an organization has transformed its risk management capabil-
ities, it will be in a position to promote its success through an effective, in-
tegrated risk management process. Ernst & Young’s point of view is that
effective enterprise risk management includes the following points (see
Figure 1-6).’

* A culture that embraces a common understanding and vision of
enterprise risk management

* Arisk strategy that formalizes enterprise risk management and
strategically embeds risk thinking within the enterprise

Evolving Trends and the Development of an Integrated Risk Framework to Support
the Increasing Gap Between Business Opportunities and Risk Management Capa-
bilities. (Source: Ernst & Young, Enterprise Risk Management, Ernst & Young LLP,
2000. Copyright © 2000 by Ernst & Young LLP; reprinted with permission of Ernst
& Young LLP)
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FIGURE 1-6

Enterprise Risk Management Point of View. (Source: Ernst & Young LLP, a mem-
ber of Ernst & Young Global. Copyright © 2002 by Ernst & Young LLP; reprinted
with permission of Ernst & Young LLP,)

* An evolved governance practice that champions an effective
enterprisewide risk management system

* Competent and integrated risk management capabilities for
effective risk identification, assessment, and management

Coopers & Lybrand has developed its own version of an enter-
prisewide risk management solution in the form of generally accepted risk
principles (GARP).® The GARP approach seeks to distil and codify major
principles for managing and controlling risk from the guidance issued to
date by practitioners, regulators, and other advisors. The framework uses
the experience and expertise of all parties involved in its development to
expand these principles so as to establish a comprehensive framework
within which each firm can manage its risks and through which regulators
can assess the adequacy of risk management in place. It presents a set of
principles for the management of risk by firms, and for the maintenance of
a proper internal control framework, going further than the mere assess-
ment of the algorithms within risk management models. It covers such
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matters as the organization of the firm, the operation of its overall control
framework, the means and principles of risk measurement and reporting,
and the systems themselves. The approach is based around principles, each
of which is supported by relevant details. The extent of the detail varies
depending on the principle concerned. In all cases, the guidance provided
is based on the assumption that the level of trading in a firm is likely to
give rise to material risks. In certain cases an indication of alternative ac-
ceptable practices is given.

KPMG has developed a risk management approach based on the
shareholder value concept, in which the value of an organization is not
solely dependent on market risks, such as interest or exchange rate fluc-
tuations. It is much more important to study all types of risks. This
means that macroeconomic or microeconomic risks, on both the strategic
and operational levels, have to be analyzed and considered in relation to
every single decision. An organization can seize a chance for lasting and
long-term success only if all risks are defined and considered in its overall
decision-making process as well as in that of its individual business
units. KPMG assumes (as do other leading companies) that the key fac-
tor for a total risk management approach is the phase of risk identifica-
tion, which forms the basis for risk evaluation, risk management, and
control. Figure 1-7 shows the Risk Reference Matrix, KPMG’s systematic
and integrated approach to the identification of risk across all areas of
the business.” This is a high-level overview, which can be further broken
down into details.

Many other approaches from leading consulting and auditing prac-
tices could be mentioned. They all assume that they have a framework
that contains all the risks that must be identified and measured to get the
overall risk management.

Figure 1-8 shows a risk map that covers many different risk areas,
from a high-level to low-level view. From an analytical standpoint, it looks
consistent and comprehensive, covering all risks in an extended frame-
work. The allocation of individual risks may be arbitrary, depending on
what concept is used. But the combination and complexity of all risks,
their conditions and assumptions, might make it difficult to identify and
measure the risk for an enterprisewide setup.

In practice, significant problems often occur at this stage. A system-
atic and consistent procedure to identify risk across all areas of the busi-
ness, adhering to an integrated concept, is essential to this first sequence
of the risk management process. But this integrated concept is, in certain
regards, a matter of wishful thinking. The definition of certain individual
risks—for example, development, distribution, and technology risks—is
not overly problematic. The concepts span the complete range of risk
terms. But in many cases the categorization and definition of some terms
are ambiguous. One example is the term liquidity. Liquidity can be seen as
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FIGURE 1-7

KPMG Risk Reference Matrix. (Source: Cristoph Auckenthaler and Jiirg Gabathuler,
Gedanken zum Konzept eines Total Enterprise Wide Risk Management (TERM), Zurich:
University of Zurich, 1997, 9, fig. 2.)

International
Stability Risk

Macroeconomic
Risk Factors

National Stability
Risk

Business
Environment Risk

General Industry-
Related Risks

Microeconomic
Risk Factors

Local Industrial
Sector Risks

- >-0 -

Ethical Value

Il Cultural-Level Risks

Risks

Business Value
Risks

Business Policy
Risks

AW —3

Strategic-Level Outside Risk

Activity Risk

Risks Factors

Organizational
Policy Risks

Customer-Facing
Risks

Development &
Operational-Level Production Risks
] Risks

Financial Market
Risks

Support Service
Risks

A I S A L

part of market and credit risks, but it also affects systemic risk. The total
risk management concept appears to be complete, consistent, and ade-
quate. But this interpretation is too optimistic, as some of the concepts still
lack major elements and assumptions.

In an overall approach, the interaction between individual risks, as
well as the definition of the weighting factors between the risk trees that
must be attached to this correlation, creates serious difficulties. Portfolio
theory tells us that correlation between the individual risk elements rep-
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FIGURE 1-8

Risk Map of a Total Risk Management Approach. (Source: Modified from KPMG.)
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resents a central role in the establishment of risk definitions and strate-
gies, and therefore in the risk management and hedging process (pro-
vided hedging is feasible). The same is also true for the risk management
of a business (with elements such as new product risks, model risks,
counterparty risks, etc.). From a practical standpoint, it is often not possi-
ble to get data and calculate risk coefficients if the overall scheme of a
total risk management concept represents a widely branching system,
because the number of interactions (correlations) and the required data
increase substantially as the number of elements increases. Such ap-
proaches require the combined and well-orchestrated use of question-
naires, checklists, flowcharts, organization charts, analyses of yearly
financial statements and transactions, and inspections of the individual
business locations. This requires substantial expenditures and commit-
ment from management.

As can be seen from the preceding descriptions of the different en-
terprise risk management solutions, the major consulting firms approach
the same issues from different perspectives. Whereas KPMG and Ernst &
Young have a more holistic approach, Coopers & Lybrand takes a more
normative, trading-oriented, and regulatory approach. Regardless of the
different approaches offered by the various auditing and consulting com-
panies, a company has to adapt the approach it selects based on its own
needs, its understanding of risk management, and the extent to which risk
management is an integrated part of upper management’s responsibilities
or an independent control and oversight function.

1.6.3.2 Total Quality Management

Virtually every activity within an organization changes the organiza-
tion’s exposure to risk. It is part of a risk manager’s responsibility to ed-
ucate others on the risk-creating and risk-reducing aspects of their
activities. The recognition that risk control is everyone’s responsibility
closely links risk control to principles of quality improvement, an ap-
proach to management that has been employed with considerable suc-
cess in Japan and the United States. The movement toward quality
improvement often is known by code names and acronyms such as total
quality management (TQM) and total quality improvement (TQI). TQM was
developed in Japan after World War II, with important contributions
from American experts. Ultimately, Japanese companies recognized that
production volume itself does not create competitive advantage, only
quality and product differentiation can do so. In the context of TQM,
quality is here defined as follows:"

quality The fulfillment of the agreed-upon requirements communicated by the
customer regarding products, services, and delivery performance. Quality is
measured by customer satisfaction.
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TQM has five approaches, reflecting the different dimensions of
quality:"

Transcendent approach. Quality is universally recognizable and is
a synonym for high standards for the functionality of a product.
The problem is that quality cannot be measured precisely under
this approach.

Product-oriented approach.  Differences in quality are observable
characteristics linked to specific products. Thus, quality is
precisely measurable.

User-oriented approach. Quality is defined by the user, depending
on the utility value.

Process-oriented approach. The production process is the focus of
quality efforts. Quality results when product specifications and
standards are met through the use of the proper production
process.

Value-oriented approach. Quality is defined through the price-
product-service relationship. A quality product or service is
identified as one that provides the defined utility at an acceptable
price.

The TQM approach has four characteristics:

Zero-error principle.  Only impeccable components and perfect
processes may be used in the production process to ensure
systematic error avoidance in the quality circle.

Method of “why.” This is a rule of thumb: the basis of a problem
can be evaluated by asking why five times. This avoids taking the
symptoms of a problem to be the problem itself.

Kaizen. Kaizen is a continuous process of improvement through
systematic learning. This means turning away from the traditional
tayloristic division of labor and returning to an integrated
organization of different tasks that includes continuous training to
develop personnel’s technical and human relations skills.

Simultaneous engineering. Simultaneous engineering demands
feedback loops between different organizational units and
different processes. This requires overlapping teams and process
orientation."

Table 1-1 highlights the profiles of the total quality management and
total risk management approaches.

Total quality management has its own very distinct terms and defi-
nitions, which make it a different approach from total risk management. It
is a multidimensional client-oriented approach, in which management
takes preventive measures to ensure that all processes, organizational en-
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TABLE 1-1

Differences and Similarities Between Total Quality Management

and Total Risk Management

Total Quality Management (TQM)

Total Risk Management (TRM)

Extended, multidimensional, client-
oriented quality term.

Extended client definition: clients are
internal and external.

Preventive quality assurance policy.

Quality assurance is the duty of all
employees.

Enterprisewide quality assurance.

Systematic quality improvement with
zero-error target.

Quality assurance is a strategic job.

Quality is a fundamental goal of the
enterprise.

Productivity through quality.

Integrated, multidimensional enterprise-
oriented term.

Internal client definition: clients are
internal.

Preventive and product-oriented risk
management policy.

TRM assurance is the duty of specially
assigned and responsible persons.

TRM assurance within the limits and for
the risk factors to be measured according
to the risk policy.

Systematic risk control within the
defined limits.

TRM is a strategic job.

TRM is a fundamental goal of the
enterprise.

TRM to ensure ongoing production.

SOURCE: Hans-Jorg Bullinger, “Customer Focus: Neue Trends flr eine zukunftsorientierte Unternehmungsfiihrung,” in
Hans-Jorg Bullinger (ed.), “Neue Impulse fir eine erfolgreiche Unternehmungsfiihrung, 13. IAO-Arbeitstagung,” Forschung
und Praxis, Band 43, Heidelberg u.a., 1994.

tities, and employees focus on quality assurance and continuous improve-
ment throughout the organization.

1.6.4 Approach and Risk Maps
Figures 1-9 and 1-10 present the approach and risk maps used in this book.

1.7 SYSTEMIC RISK

1.7.1 Definition

There is no uniform accepted definition of systemic risk. This book uses
the definition contained in a 1992 report of the Bank for International Set-
tlement (BIS): "
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FIGURE 1-9

Risk Categorization Used as an Integrative Framework in This Book.
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FIGURE 1-10

Example of Transaction Breakdown, Process-Oriented Flow of Different Risk Categories Involved.
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During the phases of research, tactical or

strategic asset allocation, and selection of

instruments, there is an inherent risk of
misjudgment or faulty estimation.
Therefore, timing, instrument selection,
and rating considerations have a market
and credit component.

Compliance has to take
into account all client
restrictions, internal
directives, and
regulatory constraints
affected by the intended
transaction. Capital
adequacy, suitability to
the client's account, and
so forth, also must be
considered.

From the moment the trade is entered into the system until the final transaction is entered in the portfolio accounting and custody or
securities lending systems, systems are crucial and have inherent risks.

During the trade execution phase, the trading desk has directed exposure to system risk. Until final settlement, the trade amount is

exposed to disruption in the system, which could disturb correct trade confirmation and settlement.

From the moment of execution until settlement, the books are exposed to changes in the market risk factors. They are also exposed to
changes in spread risk (i.e., credit risk).

Market risk during the trade execution is especially high, as the market price or model pricing might give the wrong information (e.g., the
market could be illiquid, or the models might not fit the instruments).

Compliance can be
considered the last stop
before the transaction is
complete. There is the
opportunity to review
whether the transaction
has been executed and
settled correctly.
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systemic risk The risk that a disruption (at a firm, in a market segment, to a set-
tlement system, etc.) causes widespread difficulties at other firms, in other market
segments, or in the financial system as a whole.

In this definition, systemic risk is based on a shock or disruption originating
either within or outside the financial system that triggers disruptions to
other market participants and mechanisms. Such a risk thereby substan-
tially impairs credit allocation, payments, or the pricing of financial assets.
While many would argue that no shock would be sufficient to cause a total
breakdown of the financial system, there is little doubt that shocks of sub-
stantial magnitude could occur, and that their rapid propagation through
the system could cause a serious system disruption, sufficient to threaten the
continued operation of major financial institutions, exchanges, or settlement
systems, or result in the need for supervisory agencies to step in rapidly.

1.7.2 Causes of Systemic Risk

Under the BIS definition, one should consider not only the steps taken
within the institution to guard against a major internal breakdown. One
should also consider those features of the global financial marketplace
and current approaches to risk management and supervision that could
adversely affect the institution’s ability to react quickly and appropriately
to a shock or disturbance elsewhere.

Recent developments in the financial market have produced a broad
range of highly developed pricing models. Shareholder value, which is often
mistakenly thought of as the generation of higher return on equity, leads fi-
nancial institutions to reduce the proprietary capital used for activities that in-
crease the profitability of equity capital. The financial institution reduces the
equity capital to the bare regulatory minimum with the result that less and less
capital supports the expanded trading activities, because the shareholder
value concept has nothing to do with capital support. This trend is quite
dangerous, as less and less capital serves as security capital in the return-
generation process for more and morerisk, without generating commensurate
returns, and this trend alone promotes systemic risks. The development of an
internationally linked settlement system has progressed significantly; never-
theless, there are still other factors that create systemic risk.

1.7.3 Factors That Support Systemic Risk

The following factors support systemic risk, based on empirical experi-
ence from previous crises or near-misses in the market:

* Economic implications. Our understanding of the relationship

between the financial markets and the real state of the economy is
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questionable. The pricing of individual positions or positions for a
portfolio can be done with any desired precision. The economic
implications of the created models are often overlooked. It is not
always a simple matter to understand the basic economic
assumptions and parameters of complex mathematical models.
This is one of the biggest systemic risks and a possible reason for
the irritating, erratic movements of the markets. The participants—
especially the “rocket scientists,” highly intelligent but with a
narrow horizon—do not understand the impact of coordination
and feedback loops among the many individual decisions on the
financial markets, especially concerning derivative constructs.

* Liquidity. Pricing models work under the ideal assumption that
markets are liquid. Even worst-case scenarios and stress testing of
market situations assume liquid markets. Valuation models are
still hedge and arbitrage models, and are always based on the
assumptions that positions can be liquidated and cash positions
can be adjusted. With illiquid markets, strategy changes or
position liquidation are difficult and sometimes impossible. Such
a situation might cause a domino effect—an institution trying to
liquidate positions in an illiquid market experiences cash
problems, which causes the market to react negatively, sweeping
away other institutions. The LTCM case is a typical example of
this kind of systemic risk exposure (see case study in Chapter 6).

It is important to distinguish between liquidity risk as part of sys-
temic risk and liquidity risk as part of market and credit risk. Market lig-
uidity risk as part of systemic risk relates to the market itself, not to the
pricing of individual positions.

The over-the-counter (OTC) market is a very attractive market for fi-
nancial institutions, as the margins in this market are higher than on
traded exchanges. The volume in the OTC market is enormous, but non-
transparent. Transactions are not subject to the same clearing, settlement,
and margin requirements as on traded exchanges. The risk of the OTC
market, then, is that it is nontransparent, noninstitutionalized, and almost
unregulated. Surprises may appear out of nowhere, and they may cause
quick market reactions, disrupting the financial system with feedback
loops and affecting financial institutions.

1.7.4 Regulatory Mechanisms
for Risk Management

The regulatory bodies have recognized the need for adequate risk meas-
urement and management techniques and approaches. The toolbox of the

regulators is not limited to quantitative models, as many accidents and
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near-misses have highlighted the need for transparency and disclosure of
market, credit, and operational risk information. A well-informed investor
is well positioned to adjust the price based on available information, re-
flecting the expected risk premium for the entity being invested in.

Minimum disclosure requirements, risk management and control
guidance through local supervisors, cross-border coordination of local
regulators, and shared control of supranational organizations are some of
the options regulators can select to keep systemic risk under control. The
following topics highlight the focus of regulations recently published by
BIS, and also indicate the mindset of the regulators, based on some recent
accidents:

* Enhancing Bank Transparency, September 1998. Public disclosure
and supervisory information that promote safety and soundness
in banking systems."*

* Supervisory Information Framework for Derivatives and Trading
Activities, September 1998. Joint Report by the Basel Committee
on Banking Supervision and the Technical Committee of the
International Organization of Securities Commissions (I0SCO)."

* Framework for Internal Control Systems in Banking Organisations,

September 1998.1¢

Essential Elements of a Statement of Cooperation Between Banking

Supervisors, May, 2001. Framework for cross-border cooperation

among different local regulators."”

* Conducting a Supervisory Self-Assessment: Practical Application,
April 2001; The Relationship Between Banking Supervisors and Banks’
External Auditors, February 2001. Guidelines for local regulators
to assess their own supervisory abilities and the national
supervisory frameworks."®

Best Practices for Credit Risk Disclosure, September 2000; Industry
Views on Credit Risk Mitigation, January 2000; Range of Practice in
Banks’ Internal Ratings Systems, January 2000. Reviews of current
best practices for credit risk disclosures, which became part of the
new capital adequacy framework to increase the quality level of
disclosed information and generate peer pressure."

Review of Issues Relating to Highly Leveraged Institutions, March
2001; Banks’ Interactions with Highly Leveraged Institutions, January
2000. Reviews and recommendations regarding banks’ exposure
and transactions with highly leveraged institutions, based on the
LTCM crisis of September 1998.%

The approach of the BIS regulations is clearly a combination of the
various measures available to the supervisory organizations, designed to
avoid systemic risks and protect clients through increased disclosure and
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transparency and more precise calculation of the capital needed to sup-
port risks.

None of the previously mentioned approaches would achieve these
objectives on their own. Thus, the new capital adequacy approach inte-
grates the different risk categories and the different supervisory tools in
the form of capital adequacy calculation, disclosure requirements, cross-
border cooperation among supervisors, and the like.

1.8 SUMMARY

Risk management is not a new function or gadget in the financial industry.
However, based on recent events, regulators and the media have increas-
ingly scrutinized risk management practices and techniques. A closer look
at some of the accidents makes it apparent that managers, regulators, and
investors have partially lost control of risk management, overestimated
their own capabilities and capacities, and brought companies and entire
markets to the edge of the abyss.

For well over 100 years, farmers, for example, have engaged in risk
management as they have sought to hedge their crops against price fluc-
tuations in commodity markets. Their preferred strategy has been to sell
short some or all of their anticipated crops before harvest time to another
party on what are called futures markets. The Chicago Board of Trade
(CBOT) was the first exchange to offer futures contracts. This strategy
guarantees the farmer a known price for a crop, regardless of what the
commodity’s future price turns out to be when the crop is harvested. Risk
management along these lines makes sense for farmers for at least two
reasons. First, agricultural prices are exposed to volatility. Many of these
farmers are not diversified and must also borrow in order to finance their
crops. Therefore, setting the future sale price now migrates the risk of
price fluctuations.

For another example that demonstrates the same approach, consider
a large aluminum extraction company, owned by numerous shareholders,
facing similar commodity price risk. For concreteness, consider a firm pri-
marily engaged in the extraction and sale of raw aluminum on a global
basis. Given that aluminum prices are relatively volatile and are exposed
to global economic cycles, the first rationale for risk management might
seem similar to the farmer’s. However, unlike the farmer’s circumstance,
this firm is owned by a large number of shareholders, who can, if they
wish, greatly reduce or eliminate their risk from low aluminum prices
simply by holding a diversified portfolio that includes only a small frac-
tion of assets invested in the aluminum extraction company. More gener-
ally, if investors can freely trade securities in many firms, they can choose
their exposure to volatility in aluminum prices. Indeed, in two studies,
Modigliani and Miller* showed that, in a world with no transactions costs
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or taxes and with equal information, managers could not benefit their
shareholders by altering the risk profile of the firm’s cash flow. Essentially,
in this situation, shareholders can already do whatever they choose at no
cost; actions by managers are redundant.

Although the Modigliani and Miller studies considered the options
of changing the firm’s risk profile only through the use of debt financing
(1958),? or the distribution (or lack thereof) of dividends (1961),” and not
through the use of financial derivative securities, the powerful implication
here is the same as that outlined earlier.

However, the practical world is not without transaction costs and
not as transparent as academic assumptions would have it. Several times
over the past decades, investors and the market have been surprised by
the announcement that a company has incurred substantial losses through
speculation, fraud, or money laundering, leaving investors with dramati-
cally devalued investments or even in bankruptcy. No risk management
strategy as proposed by Miller and Modigliani could have prevented such
a disaster, as shareholders were unable to take any action to offset or mit-
igate the risks.

Regulators have become more active over the past decades and have
launched several initiatives regarding credit, market, and operational risks,
forcing financial organizations to invest in their infrastructure, processes,
and knowledge bases. The objective of both management and the regula-
tors is to build and enforce an integrated risk management framework.
However, although the objective might be the same, the strategy is com-
pletely different from the regulatory and management viewpoints, which
is why risk management has become a hot issue. Management seeks to
protect clients” assets at the lowest possible cost by avoiding losses and by
increasing the value of the shareholders’ investment through business de-
cisions that optimize the risk premium. Regulators seek to protect the
clients” assets without regard to cost, maintaining market stability and pro-
tecting the financial market by excluding systemic risk.

Risk management has to serve both purposes and thus has to be
structured, built, and managed in such a way that it can answer these dif-
ferent needs simultaneously. The models and approaches used in the dif-
ferent risk categories must give statements about the risk exposures and
allow aggregation of risk information across different risk categories. It is
the purpose of this book to look into the different models and analyze the
compatibility, assumptions, and conditions between the different models
and risk categories.
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Market Risk

2.1 BACKGROUND

Many of the basic concepts used in risk management have evolved
from models and methodologies that were originally developed decades
ago. Nowadays, most financial organizations have established sophisti-
cated risk management infrastructures, policies, and processes, which
support senior management in the steering and fine-tuning of the risk ap-
petite and risk capacity of institutions. However, crises and accidents have
happened in the past and will happen again in the future. Regulators have
established rules and methods to measure the risks of individual institu-
tions and to force them to support these risks with capital. Many quanti-
tative models and methodologies have evolved from modern portfolio
theory, option pricing theories, and other investment-oriented methodolo-
gies. The models have been refined for different instruments and asset
types, for short and long investment horizons, etc. But the mapping of
regulatory-oriented policies onto academic models and practical every-
day applications is not without problems.

This chapter analyzes the different models and approaches to mar-
ket risk, including assumptions and conditions underlying these models
and approaches. It also discusses the tolerance and compatibility of both
the practical and regulatory approaches to market risk. We will focus on
topics such as time horizon, calculation approaches for probability, volatil-
ity and correlation, stability of assumptions, and the impact of liquidity.
Financial institutions, faced with the need to comply with far-reaching
regulations, have a natural incentive to achieve an understanding of the
details of risk models and approaches, and to reduce the regulatory re-
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quired capital. The capital saved through understanding academic and
regulatory frameworks allows organizations to invest the “exempt” capi-
tal in new and other business opportunities.

2.2 DEFINITION OF MARKET RISK

The Bank for International Settlement (BIS) defines market risk as “the risk
of losses in on- and off-balance-sheet positions arising from movements in
market prices.””

The main factors contributing to market risk are equity, interest rate,
foreign exchange, and commodity risk. The total market risk is the aggre-
gation of all risk factors. In addition to market risk, the price of financial
instruments may be influenced by the following residual risks: spread
risk, basis risk, specific risk, and volatility risk:

* Spread risk is the potential loss due to changes in spreads between
two instruments. For example, there is a credit spread risk
between corporate and government bonds.

* Basis risk is the potential loss due to pricing differences between
equivalent instruments, such as futures, bonds, and swaps.

* Specific risk refers to issuer-specific risk—e.g., the risk of holding a
corporate bond versus a Treasury futures contract. How to best
manage specific risk has been extensively researched and is still a
topic of debate. According to the capital asset pricing model
(CAPM), specific risk is entirely diversifiable. (See Section 2.4.1
for a discussion of the CAPM.)

* Volatility risk is defined as the potential loss due to fluctuations in
(implied) volatilities and is referred to as vega risk.

To determine the total price risk of financial instruments, market risk
and residual risk have to be aggregated. Risk is not additive. Total risk is
less than the sum of its parts, because the diversification between different
assets and risk components has to be considered (i.e., the correlation
would never be 1). This effect is described as diversification effect. High di-
versification effect between market and residual risk is expected due to
the low correlation.

Table 2-1 lists the key risk dimensions that give rise to market and
credit exposure.

Risk can be analyzed in many dimensions. Typically, risk dimen-
sions are quantified as shown in Figure 2-1, which illustrates their interre-
lationship. Fluctuations in market rates can also give rise to counterparty
credit exposure and credit risk, as an increasing interest-rate level makes it
more difficult for the issuer to pay the accrued interest rate from the oper-
ative cash flow, and as the higher interest rates lower the profit margin.

www.4electron.com



Market Risk

35

TABLE 21

Key Risk Dimensions Giving Rise to Market and Credit Exposure

Country or region

Maturity or duration

Counterparty

Instrument or instrument type

and commodity

Europe, Americas, Asia Pacific

Dimension Example
Risk taker Position, portfolio, trading desk, business unit
Risk factor Equity, interest rate, foreign-exchange currency,

1 week, 1 month, 3 months . . . 30 years

Cash, options, forwards, futures

Crédit Suisse, UBS, Morgan Stanley

Counterparty trading limits should be in place to limit credit exposure
due to market-driven instruments, such as swaps and forwards. The man-
agement of credit exposure for market-driven instruments is discussed

further in Chapter 3.

Business risk is not included in the definition of risk used in this book
(see Chapter 1). Business and market risk are two key sources of risk that
can impact a company’s ability to achieve earnings or cash-flow targets
(see Figure 2-2). The relative magnitude of business risk to market risk
varies from company to company and thus reflects the approach and pol-

FIGURE 2-1

Key Risk Dimensions Giving Rise to Market and Credit Exposure. (Source: Modified
from RiskMetrics Group, Risk Management: A Practical Guide, New York: RiskMetrics
Group, 1999, p. 15. Copyright © 1999 by RiskMetrics Group, all rights reserved. Risk-
Metrics is a registered trademark of RiskMetrics Group, Inc., in the United States and in
other countries. Reproduced with permission of RiskMetrics Group, LLC.)
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FIGURE 2-2

Differentiation Between Market Risk and Business Risk. (Source: Modified from Risk-
Metrics Group, CorporateMetrics—Technical Document, New York: RiskMetrics Group,
1999, p. 5, chart 1. Copyright © 1999 by RiskMetrics Group, all rights reserved.
CorporateMetrics is a registered trademark of RiskMetrics Group, Inc., in the United
States and in other countries. Reproduced with permission of RiskMetrics Group, LLC.)
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icy for managing both types of risks; it also helps set the tone for a com-
pany’s risk management culture and awareness. When discussing business
risk, we are referring to the uncertainty (positive and negative) related to
the business decisions that companies make and to the business environ-
ment in which companies operate. For example, business risk can arise
from investment decisions and strategy, product development choices,
marketing approaches, product placement issues, and client behavior un-
certainty. Broadly speaking, these are decisions with an inherent long-term
horizon and involve structural risks that companies are “paid to take” in
order to generate profits. Companies evaluate and take business risks in
areas based on their expertise and, to varying degrees, with significant in-
fluence over potential returns. In contrast, market risk refers to the uncer-
tainty of future financial results that arises from market-rate changes.
Market risk can impact on a company’s business in many different
ways. For example, operating margins can be eroded due to the rising
prices of raw materials or depreciating currencies in countries in which a
company has foreign sales (direct market risk impact). Changes in the mar-
ket environment may eventually force companies to adjust the prices of
their products or services, potentially altering sales volumes or competi-
tiveness, depending on the positioning and market exposures of the com-
pany’s competitors (the indirect impact of market risk on business results).
Some organizations may be “paid” to take market risks (e.g., financial or-
ganizations), but most seek to manage the impact of market risk on finan-
cial results (this is especially true of most nonfinancial organizations).
Financial organizations have overlapping business and market risks.
However, as their “raw materials” are currencies, interest rates, etc., fi-
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nancial organizations have to keep business and market risks separated to
realize success from intended business strategies and decisions, and from
the risk-return relationship of these decisions.

2.3 CONCEPTUAL APPROACHES
FOR MODELING MARKET RISK

Investment diversification was a well-established practice long before
Markowitz published his paper on portfolio selection in 1952.% The devel-
opment of the modern portfolio theory and of option pricing theories had
its roots some decades before Markowitz. These mostly quantitative ap-
proaches were not the first to provide diversification for their customers,
because such approaches were modeled on the investment trusts of Scot-
land and England, which began in the middle of the nineteenth century,
and diversification had occurred even earlier. In The Merchant of Venice,
Shakespeare has the merchant Antonio say:

My ventures are not in one bottom trusted,
Nor to one place; Nor is my whole estate
Upon the fortune of this present year;
Therefore, my merchandise makes me not sad.’

Prior to Markowitz’s 1952 article, there was no adequate quantita-
tive theory of investment established that covered the effects of diversifi-
cation when risks are correlated, distinguished between efficient and
inefficient portfolios, and analyzed risk-return trade-offs on the portfolio
as a whole. In order to understand the benefits and pitfalls of the theories
and models currently used for regulatory and management purposes, it is
necessary to understand the development of portfolio theory. In 1935,
Hicks discussed the need for an improved theory of money and the desir-
ability of building a theory of money along the same lines as the already
existing theory of value.* Hicks introduced risk into his analysis. Specifi-
cally, he noted: “The risk-factor comes into our problem in two ways: First,
as affecting the expected period of investment, and second, as affecting
the expected net yield of investment.”” Hicks represents the probabilities
of risk dispersions by a mean value and by some appropriate measure of
dispersion. Hicks was a forerunner of Tobin® in seeking to explain the de-
mand for money as a consequence of the investor’s desire for low risk as
well as high return. Beyond that, there is little similarity between the two
authors. Hicks, unlike Tobin or the appendix in Hicks’ (1962), did not des-
ignate standard deviation or any other specific measure of dispersion as
representing risk for the purposes of analysis. Hicks could not demon-
strate a formula relating risk on the portfolio to risk on individual assets.
Hicks did not distinguish between efficient and inefficient portfolios,
lacked a coherent image of an efficient frontier, and gave no hint of any
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kind of theorem explaining that all efficient portfolios that include cash
have the same allocation of distribution among risky assets.

Hicks’s article on liquidity (1962) is more precise about the formula-
tion of risk by mentioning the standard deviation as a measure of “cer-
tainty” and the mean.® The formalization was spelled out in a mathematical
appendix to Hicks (1962) titled “The Pure Theory of Portfolio Investment”
and in a footnote on page 796 of the work that presents a uc-efficient set di-
agram. The appendix presents a mathematical model that is almost identi-
cal to Tobin’s, but with no reference to Tobin’s work. The difference between
the Hicks and Tobin models is that Hicks assumed that all correlations are
zero, whereas Tobin permitted any nonsingular covariance matrix. Specifi-
cally, Hicks presented the general formula for portfolio variance, written in
terms of correlations rather than covariances. Hicks (1962) derived the
Tobin conclusion that among portfolios which include cash, there is a linear
relationship between portfolio mean and standard deviation, and that the
proportions among risky assets remain constant along this linear portion of
the efficient frontier. Hicks presented what later was called the Tobin separa-
tion theorem.

Marschak (1938) was clearer in formulating risk by constructing an
ordinal theory of choice under uncertainty.” He assumed a preference
ordering in the space of parameters of probability distributions—in the
simplest form—expressed by the mean and the variance. From this for-
mulation to the analysis of portfolio selection in general is the shortest of
steps, but one not fully taken by Marschak,"” though he made tentative
moves in this direction, expressing preferences for investments by indif-
ference curves in the mean-variance space. Marschak’s 1938 work is a
landmark on the road to a theory of markets whose participants act under
risk and uncertainty, as later developed in Tobin" and the CAPMs.'* It is
the most significant advance of economic theory regarding risk and un-
certainty prior to the publication of von Neumann and Morgenstern in
1944." The asset allocation decision had not been adequately addressed
by neoclassical economists at the time of Marschak. The methodology of
deterministic calculus is adequate for the decision of maximizing a con-
sumer’s utility subject to a budget constraint (as part of the neoclassic ap-
proach), whereas portfolio selection involves making a decision amidst
uncertainty. Under these circumstances, the probabilistic notions of ex-
pected return and risk become very important.

In 1938, Williams highlighted the importance of diversification."* He
concluded that probabilities should be assigned to possible values of a se-
curity and the mean of these values used as the value of that security. He
also concluded that by investing in many securities, risk could be virtually
eliminated. This presumption, that the law of large numbers applies to a
portfolio of securities, cannot be accepted. The returns from securities are
too intercorrelated. Diversification cannot eliminate all variance. Williams
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suggested that the way to find the value of a risky security has always
been to add a “premium for risk” to the pure interest rate, and then use the
sum as the interest rate for discounting future receipts. Williams discussed
the separation of specific and systematic risk, without giving a clear over-
all framework. It should be noted, however, that Williams’s “dividend dis-
count model” remains one of the standard ways to estimate the security
means needed for a mean-variance analysis."”

Leavens’ 1945 article on the diversification of investments concluded
that each security is acted upon by independent causes.'® Leavens made
the assumptions behind the systemic/specific risk separation very clear,
without directly tying his findings to a theoretical formulation.

2.4 MODERN PORTFOLIO THEORY

On the basis of his path-breaking 1952 article, Markowitz became the
father of modern portfolio theory (MPT)."” At the same time, Roy (1952)
published an article on the same topic with similar conclusions and a clear
theoretical framework.” The 1952 article on portfolio selection by
Markowitz proposed expected (mean) return, and variance of return, of
the portfolio as a whole as criteria for portfolio selection, both as a possi-
ble hypothesis about actual behavior and as a maxim for how investors
ought to act. The article assumed that beliefs or projections about securities
follow the same probability rules that random variables obey. From this
assumption, Markowitz concluded that the expected return on the portfo-
lio is a weighted average of the expected returns on individual securities
and that the variance of return on the portfolio is a particular function of
the variances of, and the covariances between, securities and their weights
in the portfolio. Markowitz distinguished between efficient and inefficient
portfolios. Subsequently, this frontier became the “efficient frontier” for
what Markowitz referred to as the set of mean-variance efficient combina-
tions. Markowitz proposed that means, variances, and covariances of se-
curities be estimated by a combination of statistical analyses. From these
estimates, the set of mean-variance efficient combinations can be derived
and presented to the investor, who can choose the desired risk-return
combination. Markowitz used geometrical analyses of various security ex-
amples to illustrate properties of efficient sets, assuming nonnegative in-
vestments subject to a budget constraint. He showed in his 1952 article
that the set of efficient portfolios is piecewise linear (made up of con-
nected straight lines) and the set of efficient mean-variance combinations
is piecewise parabolic.

Roy (1952) similarly proposed making choices on the basis of mean
and variance of the portfolio as a whole. Specifically, he proposed choos-
ing the positions that maximize the portfolio’s utility, based on the re-
turn, with ¢ as the standard deviation of return. Roy’s formula for the
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variance of the portfolio included the covariances of returns among secu-
rities. The main differences between the Roy and Markowitz approaches
were that Markowitz required nonnegative investments, whereas Roy al-
lowed the amount invested in any security to be positive or negative.
Furthermore, Markowitz proposed allowing the investor to choose a de-
sired portfolio from the efficient frontier, whereas Roy recommended
choosing a specific portfolio. Roy’s 1952 article was his first and last arti-
cle in finance. He made this one tremendous contribution and then dis-
appeared from the field, whereas Markowitz wrote several books and
many articles on the portfolio-selection problem and enhancements of
his 1952 article."”

The conceptual approach to market risk is closely linked historically
to the development of modern portfolio theory and the option pricing
theory. Modern portfolio theory started with the path-breaking theory of
Markowitz.* Markowitz was the first finance theorist who explicitly in-
cluded risk in portfolio analysis. The Markowitz approach is based on the
assumption of a relation between risk and return and considers the effect
of diversification, using the standard deviation or variance as a measure
for risk.

N N N
= Xiot+ Z Z Xipij0i0; 2.1)
i=1 =
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=

The portfolio return is the weighted return of the individual posi-
tions, and the portfolio risk is the weighted risk of all individual assets
and the covariance between those assets:

N N
o= Xiot+) > XX 2.2)

The covariance can be expressed as a correlation term as follows:
(5,] = pijGiGj (23)

The risk-adjusted portfolio return is:

Ty — Ty
Sp

(2.4)

The efficient frontier is an outcome of Markowitz’s theory, a border-
line of all portfolios with optimal risk-return relations (Figure 2-3). His ap-
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FIGURE 23

Efficient Frontier Curve and Capital Market Line.
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proach was developed further by Tobin.*" Tobin improved the correlation
between the assets and the risk aversion by including a risk-free position.
Through combining the portfolios on the efficient frontier of Markowitz
and a risk-free position, Sharpe further developed the conceptual model-
ing of market risks and introduced the capital market line as the tangent
from the risk-free asset to the efficient frontier.

2.4.1 The Capital Asset Pricing Model

The complexity of Markowitz’s portfolio model and some generalization
of assumptions led to further developments. The capital asset pricing
model (CAPM) was developed by Sharpe,” Lintner,” and Mossin,* and
later was enhanced by Black. It is a logical extension of the ideas behind
modern portfolio theory as first outlined by Markowitz. Because the
Markowitz approach makes no statement about the pricing of equities, the
CAPM offers a statement on the relevant investment risks and the risk—
return relation under the condition that the markets are in equilibrium.
The CAPM is an equilibrium model for the capital market.
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The CAPM is based on the following nine assumptions:*

+ Utility maximization. Investors try to maximize their own
utilities; they are risk-averse.

* Decision basis. Investors make their decisions only on the basis
of risk and return.

* Expectations. Investors have homogeneous expectations
regarding return and risk (variance and covariance) of the assets.

* One-period time horizon. Investors have identical time horizons of
one period.

* Information efficiency. Information is free and simultaneously
available to all market participants.

* Risk-free asset. Investors can borrow or invest in an unlimited
amount of risk-free assets.

* Markets without friction. No taxes, transaction fees, restrictions
on short positions or other market restrictions exist.

* Capital market equilibrium. The sum of all instruments is given
and in possession of the investors. All instruments are
marketable, and the assets are divisible to any degree. Supply
and demand are not influenced by anything other than price.

* Distribution. The CAPM, like the Markowitz approach, is based
on the normal distribution of returns or a quadratic utility
function.

All combinations are on the line between a risk-free investment and
the uncertain investment of the efficient frontier. The part between r;and
D is called the capital market line (CML) and contains only one efficient
portfolio, which is at the tangential point between the efficient frontier
and the capital market line (see Figure 2-3).

It is not enough to know the return distribution (variance) of a posi-
tion; the return must be viewed relative to the market and risk compo-
nents. The CAPM assumes that a certain portion of the risk of a position is
a reflection of the overall market risk, which is carried by all positions in
the market and thus cannot be diversified. This part of the risk is defined
as systematic risk, which cannot be eliminated through diversification. This
risk premium is defined as the market risk premium. In contrast, the spe-
cific risk (or unsystematic risk) cannot be explained by market events and
has its origins in position-specific factors (e.g., management errors and
competitive disadvantages). This component can be diversified and is not
rewarded by a premium.

The expected return of a specific stock is calculated as follows:

E(r)=r+P;- [E(ry) —1d+& (2.5)
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where r;=return of security i
ry=return of the risk-free asset
7, = return of the market
B; = sensitivity of security 7 relative to market movement m
€; = error term

2.4.2 The Security Market Line

One of the key elements of modern portfolio theory is that, despite diver-
sification, some risk still exists. The sensitivity of a specific position rela-
tive to the market is expressed by B; (see Figure 2-4). The CAPM defines B;
as the relation of the systematic risk of a security i to the overall risk of the
market.

FIGURE 24

Security Market Line.
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covariance (r,, r;)  systematic risk of title i
i = =

variance (r,)  risk of market portfolios

Bi =cov (7’,‘, Tm (26)
O
where 7;=return of security i
rr=return of the risk-free asset
r,, = return of the market
B = sensitivity of security i relative to market movement m
€; = error term

The one-factor model is a strong simplification of the Markowitz
model, and the CAPM is a theory. The main criticisms of the CAPM are as
follows:

* The market efficiency is not given in its strong form, as
not all information is reflected in the market. This
presents an opportunity for arbitrage profits, which can
be generated as long as insider information is not available
to the public.

* The normal distribution is a generalization, which distorts the
results, especially for idiosyncratic risks.

The main message of market efficiency as it pertains to capital mar-
ket models is that a market is considered efficient if all available data and
information are reflected in the pricing and in the demand-and-supply re-
lation.* Fama distinguishes three types of market efficiency: weak, semi-
strong, and strong.”’

In a study on Swiss equities, Zimmermann and Vock® came to the
conclusion that the test statistics (the standardized third and fourth
moment as a measure for the skewness and kurtosis, the standardized
span or studentized range, and the test from Kolmogorov-Smirnov)
point to a leptokurtic return distribution (see Figure 2-5). The study
concluded that the normal distribution has to be questioned from a
statistical point of view. The deviations are empirically marginal. The
leptokurtosis has been confirmed for U.S. equities in studies by
Fama,” Kon,*® Westerfield,* and Wasserfallen and Zimmermann®? (see
Figure 2-5). Zimmermann® concluded that over a longer time horizon
(1927 to 1987), the normal distribution fits the return distribution of
Swiss equities.
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FIGURE 25

Normal and Leptokurtic Distribution of Equity Returns.
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2.4.3 Modified Form of CAPM
by Black, Jensen, and Scholes

Black, Jensen, and Scholes conducted an empirical examination of the
CAPM in 1972. They used a model without a risk-free interest rate, because
the existence of a risk-free interest rate was controversial.** In the model
without a risk-free return, the security market line (SML) is no longer de-
fined by the risk-free return and the market portfolio; instead, it is a multi-
tude of combinations, as there is a multitude of zero-beta portfolios.*®

The return that they were able to explain was significantly higher
than the average risk-free return within the observation period. They con-
cluded that the model is compatible with the standard form of the CAPM,
but differentiates between borrowing and lending. The study supports the
practical observation that borrowing is more expensive than lending
money. Empirical studies support the development of the capital market
line with two interest rates, one for borrowing and one for lending money.
It is an important improvement, as it excludes the assumption that bor-
rowing and lending are based on the same risk-free rate.*® Figure 2-6 is
based on the following equations:

E(r)=r.+B;- [E(ry) — 1] + & (2.7)

E(r)=rp+Bi- [E(ry) — 18] + & (2.8)
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FIGURE 26

Efficient Frontier with Different Interest Rates for Borrowing and Lending Capital.
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2.4.4 Arbitrage Pricing Theory

Empirical examinations of the CAPM showed significant deficiencies in
its ability to forecast and alleviate risk. These studies led to the develop-
ment of the arbitrage pricing theory (APT), first introduced by Ross” and
further developed by other scientists.

APT is based on the empirical observation that different instruments
have simultaneous and homogeneous development ranges. The theory
implicitly assumes that the returns are linked to a certain number of fac-
tors which influence the instrument prices. The part explained by these
factors is assigned to the systematic factors, whereas the nonexplainable
part of the return (and thus the risk) is assigned to specific factors.

In theory, the factors are uncorrelated, as empirical examination sup-
ports correlated factors. Such correlated factors have to be transformed
into an observation-equivalent model with uncorrelated factors. The fac-
tors cannot be observed and have to be examined empirically.

A critical difference between CAPM and APT is that APT is an equi-
librium theory, based on the arbitrage condition. As long as it is possible
with intensive research to find factors that systematically impact the return
of a position, it is possible to do arbitrage based on this superior knowledge.
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2.4.5 Approaches to Option Pricing

Modern portfolio theory is not based solely on return calculations. Risk and
risk management become increasingly important. As the portfolio theory
shows, despite diversification, an investor is still exposed to systematic risk.
With the development of portfolio and position insurance, an approach has
been created to hedge (insure) against unwanted moves of the underlying
position. The theoretical framework introduced a range of applications,
such as replication of indices, dynamic insurance, leveraging, immuniza-
tion, structured products, etc. To understand the current state of option pric-
ing, the different approaches, and the critics, it is necessary to summarize
the development of, and approaches to, modern option-valuation theory.

Valuation and pricing of income streams is one of the central prob-
lems of finance. The issue seems straightforward conceptually, as it
amounts to identifying the amount and the timing of the cash flows ex-
pected from holding the claims and then discounting them back to the
present. Valuation of a European-style call option requires that the mean of
the call option’s payout distribution on the expiration date be estimated,
and the discount rate be applied to the option’s expected terminal payout.

The first documented attempt to value a call option occurred near
the turn of the twentieth century. Bachelier wrote in his 1900 thesis that the
call option can be valued under the assumption that the underlying claim
follows an arithmetic Brownian motion.* Sprenkle and Samuelson used a
geometric Brownian motion in their attempt to value options.*” As the un-
derlying asset prices have multiplicative, rather than additive (as with the
arithmetic motion) fluctuations, the asset price distribution at the expira-
tion date is lognormal, rather then normal. Sprenkle and Samuelson’s re-
search set the stage, but there was still a problem. Specifically, for
implementation of their approach, the risk-adjusted rates of price appreci-
ation for both the asset and the option are required. Precise estimation was
the problem, which was made more difficult as the option’s return de-
pends on the asset’s return, and the passage of time.

The breakthrough came in 1973 with Black, Scholes, and Merton.*
They showed that as long as a risk-free hedge may be formed between the
option and its underlying asset, the value of an option relative to the asset
will be the same for all investors, regardless of their risk preferences. The
argument of the risk-free hedge is convincing, because in equilibrium, no
arbitrage opportunities can exist, and any arbitrage opportunity is obvi-
ous for all market participants and will be eliminated. If the observed
price of the call is above (or below) its theoretical price, risk-free arbitrage
profits are possible by selling the call and buying (or selling) a portfolio
consisting of a long position in a half unit of the asset, and a short position
in the other half in risk-free bonds. In equilibrium, no arbitrage opportu-
nities can exist, and any arbitrage opportunity can exist.
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2.4.5.1 Analytical Formulas

The option valuation theory goes beyond the mathematical part of the for-
mula. The economic insight is that if a risk-free hedge between the option
and its underlying asset my be formed, risk-neutral valuation may be ap-
plied. The Black-Scholes model follows the work of Sprenkle and Samuel-
son. In a risk-neutral market, all assets (and options) have an expected rate
of return equal to the risk-free interest rate. Not all assets have the same
expected rate of price appreciation. Some assets, such as bonds, have
coupons, and equities have dividends. If the asset’s income is modeled as
a constant and continuous proportion of the asset price, the expected rate
of price appreciation on the asset equals the interest rate less the cash dis-
bursement rate. The Black-Scholes formula covers a wide range of under-
lying assets. The distinction between the valuation problems described as
follows rests in the asset’s risk-neutral price appreciation parameter:

* Non-dividend-paying stock options. The best-known option
valuation problem is that of valuing options on non-dividend-
paying stocks. This is, in fact, the valuation problem addressed by
Black and Scholes in 1973.*! With no dividends paid on the
underlying stock, the expected price appreciation rate of the stock
equals the risk-free rate of interest, and the call option valuation
equation becomes the familiar Black-Scholes formula.

* Constant-dividend-yield stock options. Merton generalized stock
option valuation in 1973 by assuming that stocks pay dividends
at a constant, continuous dividend yield.*

* Futures options. Black valued options on futures in 1976.* In a
risk-neutral world with constant interest rates, the expected rate
of price appreciation on a futures contract is zero, because it
involves no cash outlay.

* Futures-style futures options. Following the work of Black, Asay
valued futures-style futures options.* Such options, traded on
various exchanges, have the distinguishing feature that the
option premium is not paid up front. Instead, the option position
is marked to market in the same manner as the underlying
futures contract.

* Foreign currency options. Garman and Kohlhagen valued options
on foreign currency in 1983.* The expected rate of price
appreciation of a foreign currency equals the domestic rate of
interest less the foreign interest.

* Dynamic portfolio insurance. Dynamic replication is at the heart
of one of the most popular financial products of the 1980s—
dynamic portfolio insurance. Because long-term index put
options were not traded at the time, stock portfolio managers had
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to create their own insurance by dynamically rebalancing a
portfolio consisting of stocks and risk-free bonds. The weights in
the portfolio show that as stock prices rise, funds are transferred
from bonds to stocks, and vice versa.

+ Compound options. An important extension of the Black-Scholes
model that falls in the single underlying asset category is the
compound option valuation theory developed by Geske.*
Compound options are options on options. A call on a call, for
example, provides its holder with the right to buy a call on the
underlying asset at some future date. Geske shows that if these
options are European-style, valuation formulas can be derived.

* American-style call options on dividend-paying stocks. The Geske
compound option model has been applied in other contexts. Roll,
Geske, and Whaley developed a formula for valuing an
American-style call option on a stock with known discrete
dividends.*” If a stock pays a cash dividend during the call’s life,
it may be optimal to exercise the call early, just prior to dividend
payment. An American-style call on a dividend-paying stock,
therefore, can be modeled as a compound option providing its
holder with the right, on the ex-dividend date, either to exercise
early and collect the dividend, or to leave the position open.

* Chooser options. Rubinstein used the compound option
framework in 1991 to value the “chooser” or “as-you-like-it”
options traded in the over-the-counter market.” The holder of a
chooser option has the right to decide at some future date
whether the option is a call or a put. The call and the put usually
have the same exercise price and the same time remaining to
expiration.

* Bear market warrants with a periodic reset. Gray and Whaley used
the compound option framework to value yet another type of
contingent claim, S&P 500 bear market warrants with a periodic
reset traded on the Chicago Board Options Exchange and the
New York Stock Exchange.* The warrants are originally issued as
at-the-money put options but have the distinguishing feature that
if the underlying index level is above the original exercise on
some prespecified future date, the exercise price of the warrant is
reset at the then-prevailing index level. These warrants offer an
intriguing form of portfolio insurance whose floor value adjusts
automatically as the index level rises. The structure of the
valuation problem is again a compound option, and Gray and
Whaley’s 1997 paper provides the valuation formula.

* Lookback options. A lookback option is another exotic that has
only one underlying source of price uncertainty. Such an option’s
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exercise price is determined at the end of its life. For a call, the
exercise price is set equal to the lowest price that the asset
reached during the life of the option; for a put, the exercise price
equals the highest asset price. These buy-at-the-low and sell-at-
the-high options can be valued analytically. Formulas are
provided in Goldman, Sosin, and Gatto’s 1979 paper.”

* Barrier options. Barrier options are options that either cease to
exist or come into existence when some predefined asset price
barrier is hit during the option’s life. A down-and-out call, for
example, is a call that gets knocked out when the asset price falls
to some prespecified level prior to the option’s expiration.
Rubinstein and Reiner’s 1991 paper provides valuation equations
for a large family of barrier options.”!

2.45.2 Approximation Methods

Many valuation problems do not have explicit closed-form solutions.
Probably the best-known example of this is the valuation of American-
style options. With American-style options, the option holder has an infi-
nite number of exercise opportunities between the current date and the
option’s expiration date, making the problem challenging from a mathe-
matical standpoint. Hundreds of different types of exotic options trade in
the OTC market, and many, if not most, do not have analytical formulas.
Nonetheless, they can all be valued accurately using the Black-Scholes
model. If a risk-free hedge can be formed between the option and the un-
derlying asset, the Black-Scholes model risk-neutral valuation theory can
be applied, albeit using numerical methods. A number of numerical
methods for valuing options are lattice based. These methods replace the
Black-Scholes model assumption that asset price moves smoothly and
continuously through time with an assumption that the asset price moves
in discrete jumps over discrete intervals during the option’s life:

* Binomial method. Perhaps the best-known lattice-based method is
the binomial method, developed independently in 1979 by Cox,
Ross, and Rubinstein and Rendleman and Bartter.” In the
binomial method, the asset price jumps up or down, by a fixed
proportion, at each of a number of discrete time steps during the
option’s life. The length of each time step is determined when the
user specifies the number of time steps. The greater the number of
time steps, the more precise the method. The cost of the increased
precision, however, is computational speed. With n time steps, 2n
asset price paths over the life of the option are considered. With 20
time steps, this means more than 1 million paths.

The binomial method has wide applicability. Aside from the
American-style option feature, which is easily incorporated

www.4electron.com



Market Risk 51

within the framework, the binomial method can be used to value
many types of exotic options. Knockout options, for example, can
be valued using this technique. One simply imposes a different
check on the calculated option values at the nodes of the interme-
diate time steps between 0 and 7, i.e., if the underlying asset price
falls below the option’s barrier, the option value at that node is
set equal to 0. The method can also be extended to handle multi-
ple sources of asset price uncertainty. Boyle, Evnine, and Gibbs
adapt the binomial procedure to handle exotics with multiple
sources of uncertainty, including options on the minimum and
maximum, spread options, and so on.”

* Trinomial method. The trinomial method is another popular
lattice-based method. As outlined by Boyle, this method allows
the asset to move up, move down, or stay the same at each time
increment.* Again, the parameters of the discrete distribution are
chosen in a manner consistent with the lognormal distribution,
and the procedure begins at the end of the option’s life and works
backward. By having three branches instead of two, the trinomial
method provides greater accuracy than the binomial method for a
given number of time steps. The cost, of course, is that the greater
the number of branches, the slower the computational speed.

* Finite difference method. The explicit finite difference method was
the first lattice-based procedure to be applied to option valuation.
Schwartz applied it to warrants, and Brennan and Schwartz
applied it to American-style put options on common stocks.” The
finite difference method is similar to the trinomial method in the
sense that the asset price moves up, moves down, or stays the
same at each time step during the option’s life. The difference in
the techniques arise only from how the price increments and the
probabilities are set. In addition, finite difference methods calculate
an entire rectangle of node values rather than simply a tree.

* Monte Carlo simulation. Boyle introduced Monte Carlo simulation
to option valuation.” Like the lattice-based procedures, the
technique involves simulating possible paths that the asset price
may take over the life of the option. Again, the simulation is
performed in a manner consistent with the lognormal asset price
process. To value a European-style option, each sample run is
used to produce a terminal asset price, which, in turn, is used to
determine the terminal option value. With repeated sample runs, a
distribution of terminal options values is obtained, and the
expected terminal option value may be calculated. This expected
value is then discounted to the present to obtain the option
valuation. An advantage of the Monte Carlo method is that the
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degree of valuation error can be assessed directly, using the
standard error of the estimate. The standard error equals the
standard deviation of the terminal option values divided by the
square root of the number of trials. Another advantage of the
Monte Carlo technique is its flexibility. Because the path of the
asset price beginning at time 0 and continuing throughout the life
of the option is observed, the technique is well suited for handling
barrier-style options, Asian-style options, Bermuda-style options,
and the like. Moreover, it can easily be adapted to handle multiple
sources of price uncertainty. The technique’s chief disadvantage is
that it can be applied only when the option payout does not
depend on its value at future points in time. This eliminates the
possibility of applying the technique to American-style option
valuation, in which the decision to exercise early depends on the
value of the option that will be forfeit.

Compound option approximation. The quasi-analytical methods
for option valuation are quite different from the procedures that
attempt to describe asset price paths. Geske and Johnson, for
example, use a Geske compound option model to develop an
approximate value for an American-style option.” The approach
is intuitively appealing. An American-style option, after all, is a
compound option with an infinite number of early exercise
opportunities. While valuing an option in this way makes
intuitive sense, the problem is intractable from a computational
standpoint. The Geske-Johnson insight is that although we
cannot value an option with an infinite number of early exercise
opportunities, we can extrapolate its value by valuing a sequence
of “pseudo-American” options with zero, one, two, and perhaps
more early exercise opportunities at discrete, equally spaced
intervals during the option’s life. The advantage that this offers is
that each of these options can be valued analytically. With each
new option added to the sequence, however, the valuation of a
higher-order multivariate normal integral is required. With no
early exercise opportunities, only a univariate function is
required. However, with one early exercise opportunity, a
bivariate function is required; with two opportunities, a trivariate
function is required, and so on. The more of these options used in
the series, the greater the precision in approximating the limiting
value of the sequence. The cost of increased precision is that
higher-order multivariate integral valuations are time-consuming
computationally.

Quadratic approximation. Barone-Adesi and Whaley presented a
quadratic approximation in 1987.% Their approach, based on the
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work of MacMillan, separates the value of an American-style
option into two components: the European-style option value and
an early exercise premium.” Because the Black-Scholes model
formula provides the value of the European-style option, they
focus on approximating the value of the early exercise premium.
By imposing a subtle change on the Black-Scholes model partial
differential equation, they obtain an analytical expression for the
early exercise premium, which they then add to the European-
style option value, thereby providing an approximation of the
American-style option value. The advantages of the quadratic
approximation method are speed and accuracy.

2.4.5.3 Generalizations

The generalizations of the Black-Scholes option valuation theory focus on
the assumed asset price dynamics. Some examine the valuation implica-
tions of modeling the local volatility rate as a deterministic function of the
asset price or time or both. Others examine the valuation implications
when volatility, like asset price, is stochastic.

Under the assumption that the local volatility rate is a deterministic
function of time or the asset price or both, the Black-Scholes model risk-
free hedge mechanisms are preserved, so risk-neutral valuation remains
possible. The simplest in this class of models is the case in which the local
volatility rate is a deterministic function of time. For this case, Merton
showed that the valuation equation for a European-style call option is the
Black-Scholes model formula, where the volatility parameter is the aver-
age local volatility rate over the life of the option.*

Other models focus on the relationship between asset price and
volatility and attempt to account for the empirical fact that, in at least
some markets, volatility varies inversely with the level of asset price. One
such model is the constant elasticity of variance model proposed by Cox
and Ross.” However, valuation can be handled straightforwardly using
lattice-based or Monte Carlo simulation procedures.

Derman and Kani, Dupire, and Rubinstein and Reiner recently de-
veloped a valuation framework in which the local volatility rate is a de-
terministic (but unspecified) function of asset price and time.®> If the
specification of the volatility function is known, any of the lattice-based or
simulation procedures can be applied to option valuation. Unfortunately,
the structural form is not known. To circumvent this problem, these au-
thors parameterize their model by searching for a binomial or trinomial
lattice that achieves an exact cross-sectional fit of reported option prices.
An exact cross-sectional fit is always possible, because there are as many
degrees of freedom in defining the lattice (and, hence, the local volatility-
rate function) as there are option prices. With the structure of the implied
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tree identified, it becomes possible to value other, more exotic, OTC op-
tions and to refine hedge ratio computations.

The effects of stochastic volatility on option valuation are modeled
by either superimposing jumps on the asset price process or allowing
volatility to have its own diffusion process or both. Unfortunately, the in-
troduction of stochastic volatility negates the Black-Scholes model risk-
free hedge argument, because volatility movements cannot be hedged. An
exception to this rule is provided by Merton, who adds a jump term to the
usual geometric Brownian motion governing asset price dynamics.®> By
assuming that the jump component of an asset’s return is unsystematic,
the Merton model can create a risk-free portfolio in the Black-Scholes
model sense and apply risk-neutral valuation. Indeed, Merton finds ana-
lytical valuation formulas for European-style options. If the jump risk is
systematic, however, the Black-Scholes model risk-free hedge cannot be
formed, and option valuation will be utility-dependent.

A number of authors model asset price and asset price volatility as
separate, but correlated, diffusion processes. Asset price is usually as-
sumed to follow geometric Brownian motion. The assumptions governing
volatility vary. Hull and White, for example, assume that volatility follows
geometric Brownian motion.** Scott models volatility using a mean-
reverting process, and Wiggins uses a general Wiener process.” Bates
combines both jump and volatility diffusions in valuing foreign currency
options. Except in the uninteresting case in which asset price and volatil-
ity movements are independent, these models require the estimation of
risk premiums.* The problem when volatility is stochastic is that a risk-
free hedge cannot be created, because volatility is not a traded asset. But
perhaps this problem is only temporary. The critical issue for all options,
of course, is correct contract design.

2.5 REGULATORY INITIATIVES FOR MARKET
RISKS AND VALUE AT RISK

Alan Greenspan has made it very clear that the assumptions and condi-
tions must be fully discussed and understood when applying quantitative
models such as value at risk (VaR):

Probability distributions estimated largely, or exclusively, over cycles that
do not include periods of panic will underestimate the likelihood of extreme
price movements because they fail to capture a secondary peak at the ex-
treme negative tail that reflects the probability of occurrence of a panic. Fur-
thermore, joint distributions estimated over periods that do not include
panics will underestimate correlations between asset returns during panics.
Under these circumstances, fear and disengagement on the part of investors
holdings net long positions often lead to simultaneously declines in the val-
ues of private obligations, as investors no longer realistically differentiate
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among degrees of risk and liquidity, and to increase in the values of riskless
government securities. Consequently, the benefits of portfolio diversifica-
tion will tend to be overestimated when the rare panic periods are not taken
into account.””

The 1988 Basel accord provided the first step toward tighter risk
management and enforceable international regulation with similar struc-
tural conditions for financial supervision.® The Basel accord set minimum
capital requirements that must be met by banks to guard against credit
risk. This agreement led to a still-evolving framework to impose capital
adequacy requirements to guard against market risks.

The reasoning behind regulation is multilayered and complex. One
could ask why regulations are necessary. In a free market, investors should
be free to invest in firms that they believe to be profitable, and as owners of
an institution, they should be free to define the risk profile within which
the institution should be free to act and evolve. Essentially, this is what
happened to Barings, where complacent shareholders failed to monitor the
firm’s management (see Section 6.6). Poor control over traders led to in-
creasingly risky activities and, ultimately, bankruptcy. In freely functioning
capital markets, badly managed institutions should be allowed to fail. Such
failures also serve as powerful object lessons in risk management.

Nevertheless, supervision is generally viewed as necessary when
free markets appear to be unable, themselves, to allocate resources effi-
ciently. For financial institutions, this is the rationale behind regulations to
protect against systemic risk (externalities) and to protect client assets (i.e.,
deposit insurance).

Systemic risk arises when an institution’s failure affects other partic-
ipants in the market. Here the fear is that a default by one institution will
have a cascading effect on other institutions, thus threatening to destabi-
lize the entire financial system. Systemic risk is rather difficult to evaluate,
because it involves situations of extreme instability, which happen infre-
quently. In addition, regulators tend to take preventive measures to pro-
tect the system before real systemic damage is caused.”’

Deposit insurance also provides a rationale for regulative measures.
By nature, bank deposits have destabilizing potential. Depositors are
promised that the full face value of their investments will be repaid on de-
mand. If customers fear that a bank’s assets have fallen behind its liabili-
ties, they may then rationally trigger a run on the bank. Given that banks
invest in illiquid assets, including securities and real estate, the demand
for repayment will force liquidation at great cost.

One solution to this problem is government guarantees on bank de-
posits, which reduce the risk of bank runs. These guarantees are also
viewed as necessary to protect small depositors who have limited finan-
cial experience and cannot efficiently monitor their banks.
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There is an ongoing argument that deposit insurance could be pro-
vided by the private sector instead of the government. Realistically, how-
ever, private financial organizations may not be able to provide financial
transfers to investors if large macroeconomic shocks or sector collapses
occur, such as the U.S. savings and loan crisis of the 1980s. On the other
hand, applying Darwinism to capital markets, it should be possible to
eliminate failing institutions from the market and replace them with fitter
organizations.”

This government guarantee is no “panacea, for it creates a host of
other problems, generally described under the rubric of moral hazard (see
Section 1.4). Given government guarantees, there is even less incentive for
depositors to monitor their banks. As long as the cost of the deposit insur-
ance is not related to the risk-profile of the activities, there will be perverse
incentives to take additional risks. The moral hazard problem, due to de-
posit insurance, is a rationale behind regulatory attempts to supervise
risk-taking activities. This is achieved by regulating the bank’s minimum
levels of capital, providing a reserve for failures of the institution or sys-
temic risks. Capital adequacy requirements can also serve as a deterrent to
unusual risk taking if the amount of capital set aside is tied to the amount
of risk undertaken.

Alan Greenspan stated in 1999 that the current regulatory standards
had been misused due to inconsistent and arbitrary treatment:

The current international standards for bank capital had encouraged bank
transactions that reduce regulatory requirements more than they reduce a
bank’s risk position. The fundamental credibility of regulatory capital stan-
dards as a tool for prudential oversight and prompt corrective action at the
largest banking organizations has been seriously undermined.”

2.5.1 Development of an International Framework
for Risk Regulation

The Basel Committee on Banking Supervision was founded in 1975; it is the
driving force for harmonization of banking supervision regulation on an in-
ternational level, and it substantially supports cross-border enforcement of
cooperation among national regulators. The committee’s recommendations
have no internal binding power, but based on the material power of per-
suasion and the implementation of its recommendations at the local level by
the members of the Committee, it has a worldwide impact.”

Capital adequacy is the primary focus of the committee, as capital
calculation has a central role in all local regulations, and the standards of
the BIS are broadly implemented. The standards are intended to
strengthen the international finance system and reduce the distortion of
normal trading conditions by arbitrary national requirements. The BIS
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recommendations apply only to international banks and consolidated
banking groups. They are minimum standards, allowing local regulators
to set or introduce higher requirements. The Basel Committee intends to
develop and enhance an international regulatory network to increase the
quality of banking supervision worldwide.

2.5.2 Framework of the 1988 BIS Capital
Adequacy Calculation

Since its inception, the Basel Committee has been very active on the issue
of capital adequacy. A landmark financial agreement was reached with
the Basel accord, concluded on July 15, 1988, by the central bankers of
the G-10 countries.”” The regulators announced that the accord would re-
sult in international convergence of supervisory regulations governing
the capital adequacy of international banks. Though minimal, these cap-
ital adequacy standards increase the quality and stability of the interna-
tional banking system, and thus help to reduce distortion between
international banks. The main purpose of the 1988 Basel accord was to
provide general terms and conditions for commercial banks by means of
a minimum standard of capital requirements to be applied in all member
countries. The accord contained minimal capital standards for the support
of credit risks in balance and off-balance positions, as well as a definition
of the countable equity capital. The Basel capital accord was modified in
1994 and 1995 with regard to derivatives instruments and recognition of
bilateral netting agreements.”

With the Cooke defined ratio, the 1988 accord created a common
measure of solvency. However, it covers only credit risks and thus deals
solely with the identity of banks’ debtors. The new ratios became binding
by regulation in 1993, covering all insured banks of the signatory countries.

2.5.2.1 The Cooke Ratio

The Basel accord requires that banks hold capital equal to at least 8 percent
of their total risk-weighted assets. Capital, however, is interpreted more
broadly than the usual definition of equity, because its goal is to protect
deposits. It consists of two components:

* Tier 1 capital. Tier 1 capital, or core capital, includes stock issues
and disclosed reserves. General loan loss reserves constitute
capital that has been dedicated to funds to absorb potential future
losses. Real losses in the future are funded from the reserve
account rather than through limitation of earnings, smoothing
out income over time.

* Tier 2 capital. Tier 2 capital, or supplementary capital, includes
perpetual securities, undisclosed reserves, subordinated debt
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with maturity longer than five years, and shares redeemable at
the option of the issuer. Because long-term debt has a junior
status relative to deposits, debt acts as a buffer to protect
depositors (and the deposit insurer).

The Cooke ratio requires an 8 percent capital charge, at least 50 per-
cent of which must be covered by Tier 1 capital. The general 8 percent cap-
ital charge is multiplied by risk capital weights according to predetermined
asset classes. Government bonds, such as Treasuries, Bundesobligationen,
Eidgenossen, and so forth are obligations allocated to the Organization for
Economic Cooperation and Development (OECD) government papers,
which have a risk weight of zero. In the same class fall cash and gold held
by banks. As the perceived credit risk increases (nominally), so does the
risk weight. Other asset classes, such as claims on corporations (including
loans, bonds, and equities), receive a 100 percent weight, resulting in the
required coverage of 8 percent of capital.

Signatories of the Basel accord are free to impose higher local capital
requirements in their home countries.” For example, under the newly es-
tablished bank capital requirements, U.S. regulators have added a capital
restriction which requires that Tier 1 capital must comprise no less than 3
percent of total assets.

2.5.2.2 Activity Restrictions

In addition to the weights for the capital adequacy calculation, the Basel
accord set limits on excessive risk taking. These restrictions relate to large
risks, defined as positions exceeding 10 percent of the bank’s capital.
Large risks must be reported to regulatory authorities on a formal basis.
Positions exceeding 25 percent of the bank’s capital are not allowed (un-
less a bank has the approval of the local regulator). The sum of all large-
risk exposures may not exceed 800 percent of the capital.

2.5.3 Criticisms of the 1988 Approach

The 1988 Basel accord had several drawbacks, which became obvious
with implementation. The main criticisms were the lack of accommoda-
tion of the portfolio approach, the lack of netting possibilities, and the way
in which market risks were incorporated.

* The portfolio approach was not accommodated. Thus, correlations
between different positions of the bank’s portfolio did not
account for the portfolio risk of the bank’s activities. The Basel
accord increased the capital requirements resulting from hedging
strategies, as offsetting hedging positions were not allowed.

* Netting was not allowed. 1f a bank nets corresponding lenders
and borrowers, the total net exposure may be small. If a
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counterparty fails to fulfill its obligations, the overall loss may be
reduced, as the positions lent are matched by the positions
borrowed. Netting was an important driving force behind the
creation of swaps and time deposits. Swaps (of currencies and
interest rates) are derivatives contracts involving a series of
exchanges of payments and are contracted with explicit offset
provisions. In the event of a counterparty default, the bank is
exposed only to the net of the interest payments, not to the
notional amount.”

* Exposures to market risk were vaguely regulated. ~According to the
1988 Basel accord, assets were recorded at book value. These
positions could deviate substantially from their current market
values. As a result, the accounting approach created a potential
situation in which an apparently healthy balance sheet with
acceptable capital (recorded at book value) hid losses in market
value. This regulatory approach concerning accounting created
problems for the trading portfolios of banks with substantial
positions in derivatives. This specific drawback convinced the
Basel Committee to move toward measuring market risk by the
value-at-risk approach and mark-to-market position booking.

2.5.4 Evolution of the 1996 Amendment
on Market Risks

In view of the increasing exposure to market risks in securities and de-
rivatives trading, the Basel Committee created a substantial enhancement
of the credit-risk-oriented capital adequacy regulations through new
measurement rules and capital requirements to support market risks
throughout an institution. The committee published the results of its
work for discussion in January 1996.”7 The discussion paper proposed
two alternative methods for risk measurement and capital requirements
to support market risks. The standard model approach was to be used by
small and midsized banks lacking the complex technological infrastruc-
ture and expertise needed to calculate daily market risk exposures. The
internal model approach could be used if the local regulator explicitly al-
lowed the bank to use its own technological infrastructure and expertise
to calculate daily market risk exposures. Banks would have the opportu-
nity to use both approaches simultaneously during a transition period.
After a certain time, banks would be expected to use only one model
across the institution.

Originally, the aim had been for a harmonized standard, which
should have balanced the terms of competition between the securities
dealers and the banks regarding capital requirements. The development
of such a regulative framework would have been supported by a joint
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project between the Basel Committee and the stock exchange supervisory
authorities, for whom market risks have always been in the foreground.
The discussion with the Technical Committee of the International Organi-
zation of Securities Commission (IOSCO)—the international association
of supervisory authorities of the securities houses of the Western industri-
alized nations—failed, because the IOSCO members could not agree on a
common approach. Partly responsible for the failure was the fact that
IOSCO had no concrete capital adequacy standard. This would have re-
quired a substantial reworking of IOSCO’s regulations.

Based on this discussion, the Basel Committee published a first con-
sultation paper in 1993, which included proposals for the regulatory treat-
ment of market risks of debt and equity positions in the trading books. For
trading positions, the related derivatives instruments, and foreign cur-
rency risks from the banking books, the committee proposed a binding
standard approach for measurement and capital requirements to support
market risks. In addition, a proposal for the measurement of interest rate
risks based on the bank’s complete activity has been developed to identify
unexceptionally high interest rate risks (the so-called outlier concept). As
an alternative to the proposed standard approach for the measurement
and capital requirements to support market risks, the committee also con-
sidered the banks” own internal models for the measurement and capital
requirements to support market risks. The modified recommendations of
the Basel Committee were published in April 1995. Simultaneously, an-
other globally coordinated consultation procedure was carried out with
market participants and representatives from the local regulators. The
final capital adequacy accord for measurement and capital requirements
to support market risks was adopted by the committee in December 1995
and published in January 1996. The member countries had until the end of
1997 to include the modified capital adequacy regulation in their national
supervisory regulations.

2.6 AMENDMENT TO THE CAPITAL ACCORD
TO INCORPORATE MARKET RISKS

Starting at the end of 1997, or earlier, if their supervisory authority so
prescribed, banks were required to measure and apply capital charges to
their market risks in addition to their credit risks.”® Market risk is defined
as “the risk of losses in on- and off-balance-sheet positions arising from
movements in market prices.” The following risks are subject to this
requirement:

* Risks pertaining to interest-rate-related instruments and equities
in the trading book

+ Foreign exchange risk and commodities risk throughout the bank
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2.6.1 Scope and Coverage of Capital Charges

The final version of the amendment to the capital accord to incorporate
market risks regulates capital charges for interest-rate-related instruments
and equities and applies to the current market value of items in the bank’s
trading books. By trading book is meant the bank’s proprietary positions in
financial instruments (including positions in derivative products and off-
balance-sheet instruments) which are intentionally held for short-term re-
sale. The financial instruments may also be acquired by the bank with the
intention of benefiting in the short term from actual or expected differences
between their buying and selling prices, or from other price or interest-rate
variations; positions in financial instruments arising from matched princi-
pal brokering and market making; or positions taken in order to hedge
other elements of the trading book.”

Capital charges for foreign exchange risk and for commodities risk
apply to the bank’s total currency and commodity positions, subject to
some discretion to exclude structural foreign exchange positions:

For the time being, the Committee does not believe that it is necessary to
allow any de minimis exemptions from the capital requirements for market
risk, except for those for foreign exchange risk set out in paragraph 13 of A.3,
because the Capital Accord applies only to internationally active banks, and
then essentially on a consolidated basis; all of these are likely to be involved
in trading to some extent.®

2.6.2 Countable Capital Components

The definition of capital is based on that of the BIS, from the Amendment to
the Capital Accord to Incorporate Market Risks:

The principal form of eligible capital to cover market risks consists of
shareholders’ equity and retained earnings (tier 1 capital) and supple-
mentary capital (tier 2 capital) as defined in the 1988 Accord. But banks
may also, at the discretion of their national authority, employ a third tier
of capital (“tier 3”), consisting of short-term subordinated debt as de-
fined in paragraph 2 below for the sole purpose of meeting a proportion
of the capital requirements for market risks, subject to the following
conditions. . . .*!

The definition of eligible regulatory capital remains the same as out-
lined in the 1988 accord and clarified in the October 27, 1998, press release
on instruments eligible for inclusion in Tier 1 capital. The ratio must be no
lower than 8 percent for total capital. Tier 2 capital continues to be limited
to 100 percent of Tier 1 capital.*

To clarify the impact of the amendment for market risk on the risk
steering of the banks, the capital definitions are summarized as follows:
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Banks are entitled to use Tier 3 capital solely to support market
risks as defined in Parts A and B of the amendment. This means
that any capital requirement arising in respect of credit and
counterparty risk in the terms of the 1988 accord, including the
credit counterparty risk in respect of derivatives in both trading
and banking books, needs to be met by the existing definition of
capital in the 1988 accord (i.e., Tiers 1 and 2).

Tier 3 capital is limited to 250 percent of a bank’s Tier 1 capital
that is required to support market risks. This means that a
minimum of about 28.5 percent of market risks needs to be
supported by Tier 1 capital that is not required to support risks in
the remainder of the book.

Tier 2 elements may be substituted for Tier 3 up to the same limit
of 250 percent if the overall limits in the 1988 accord are not
breached. That is, eligible Tier 2 capital may not exceed total Tier
1 capital, and long-term subordinated debt may not exceed 50
percent of Tier 1 capital.

In addition, because the committee believes that Tier 3 capital is
appropriate only to meet market risk, a significant number of
member countries are in favor of retaining the principle in the
present accord that Tier 1 capital should represent at least half of
total eligible capital—that is, that the sum total of Tier 2 plus Tier
3 capital should not exceed total Tier 1. However, the committee
has decided that any decision whether to apply such a rule
should be a matter for national discretion. Some member
countries may keep the constraint, except in cases in which
banking activities are proportionately very small. In addition,
national authorities will have discretion to refuse the use of short-
term subordinated debt for individual banks or for their banking
systems generally.

For short-term subordinated debt to be eligible as Tier 3 capital, it

must, if circumstances demand, be capable of becoming part of a bank’s
permanent capital and thus be available to absorb losses in the event of in-
solvency. It must, therefore, at a minimum:

* Be unsecured, subordinated, and fully paid up
* Have an original maturity of at least two years
+ Not be repayable before the agreed repayment date unless the

supervisory authority agrees

* Be subject to a lock-in clause which stipulates that neither interest

nor principal may be paid (even at maturity) if such payment
means that the bank will fall below or remain below its minimum
capital requirement
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2.6.3 The de Minimis Rule

The Basel Committee has ruled out the use of simplifying approaches, al-
lowing small institutions with negligible exposures to be excluded from
the capital requirement for market risks:

For the time being, the Committee does not believe that it is necessary to
allow any de minimis exemptions from the capital requirements for market
risk, except for those for foreign exchange risk set out in paragraph 13 of A.3,
because the Capital Accord applies only to internationally active banks, and
then essentially on a consolidated basis; all of these are likely to be involved
in trading to some extent.®

However, several countries, such as Germany and Switzerland, have in-
cluded de minimis rules in their national regulations, especially with re-
gard to asset management-oriented institutions which have negligible
market risk positions.** Assuming the approval of the national authorities
(subject to compliance with the criteria for de minimis exception), local
supervisors are free to monitor the relevant exposures in the non—de min-
imis institutions more carefully. The approach is reasonable for smaller
asset management and private banking institutions, which do not take
substantial amounts of risk on their own books, as they execute on behalf
of their clients. The important distinction is between organizations sub-
ject to the standard model approach and those subject to the internal
model approach, as this difference determines how risk has to be sup-
ported by capital. Thus it fixes capital that could be used for other busi-
ness purposes.®

2.7 THE STANDARDIZED MEASUREMENT
METHOD

With the standard approach, a standardized framework for a quantitative
measurement of market risks and the capital calculation to support mar-
ket risks is given for all banks. The capital adequacy requirements are pre-
set, depending on the risk factor categories:

* Interest-rate and equity-price risks in the trading book

* Currency, precious metals, and commodity risks in the entire
organization

The capital adequacy requirements are calculated for each individ-
ual position and then added to the total capital requirement for the insti-
tution; see Table 2-2.

For interest-rate risk, the regulations define a set of maturity bands,
within which net positions are identified across all on- and off-balance-
sheet items. A duration weight is then assigned to each of the 13 bands,
varying from 0.20 percent for positions under 3 months to 12.50 percent
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TABLE 2-2

Capital Adequacy Requirements with the Standardized Measurement Method

Instrument Risk Decomposition

Interest-rate-sensitive position General market risk: duration or
maturity method

Specific market risk: net position by
issuer x weight factor, depending on the
instrument class

Equity instruments General market risk: 8% of the net
position per national market

Specific market risk: 8% of the net
position per issuer

Precious metals 10% of the net position

Currencies 10% of all net long positions or all net
short positions, whichever is greater

Commodities 20% of the net position per commodity
group + 3% of the brutto position of all
commodity groups

for positions over 20 years. The sum of all weighted net positions then
yields an overall interest-rate-risk indicator. Note that the netting of posi-
tions within a band (horizontal) and aggregation across bands (vertical)
essentially assumes perfect correlation across debt instruments.

For currency and equity risk, the market risk capital charge is essen-
tially 8 percent of the net position; for commodities, the charge is 15 per-
cent. All of these capital charges apply to the trading books of commercial
banks, except for currency risks, which apply to both trading and banking
books.

The framework for measurement of market risks and the capital cal-
culation to support market risks has to ensure that banks and securities
dealers have adequate capital to cover potential changes in value (losses)
caused by changes in the market price. Not including derivatives, which
usually exhibit nonlinear price behavior, the potential loss based on the
linear relationship between the risk factors and the financial instruments
corresponds to the product of position amount, sensitivity of the position
value regarding the relevant risk factors, and potential changes in the rel-
evant risk factors. Equation (2.9) provides a methodological basis for the
measurement of market risks as well as the calculation of the capital re-
quirements based on the standard approach.
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Apy=w-5- Af (29)

where A, = change in value of the position
w = value of the position
s = sensitivity
As= change in the price-relevant factor

For the quantification of market risks using Equation (2.9), the direc-
tion of the change of the relevant risk factors is less important than the
change per se. This is based on the assumption that the long and short po-
sitions are influenced by the same risk factors, which causes a loss on the
net position. The extent of the potential changes of the relevant risk factors
has been defined by BIS such that the computed potential losses, which
would have to be supported by capital, cover approximately 99 percent of
the value changes that have been observable over the last 5 to 10 years
with an investment horizon of 2 weeks.

The framework of the standard approach is based on the building-
block concept, which calculates interest rate and equity risks in the trading
book and currency, precious metals, and commodity risks in the entire in-
stitution separate from capital requirements, which are subsequently ag-
gregated by simple addition. The building-block concept is also used
within the risk categories. As with equity and interest-rate risks, separate
requirements for general and specific market risk components are calcu-
lated and aggregated. From an economic viewpoint, this concept implies
that correlations between the movements—the changes in the respective
risk factors—are not included in the calculation and aggregation. With
movements in the same direction, a correlation of +1 between the risk fac-
tors is assumed, and with movements in opposite directions, a correlation
of —1 is assumed. The standard approach is thus a strong simplification of
reality, as the diversification effect based on the correlations between the
risk factors is completely neglected, which results in a conservative risk
calculation. Related to this risk measurement approach is a higher capital
requirement (relative to the internal model).

Contrary to the internal model, apart from the general requirements
for risk management in trading and for derivatives, no further specific
qualitative minimums are required. The implementation must be care-
fully examined by the external auditor, in compliance with the capital ad-
equacy regulations, and the results confirmed to the national regulator.

2.7.1 General and Specific Risks for Equity-
and Interest-Rate-Sensitive Instruments

In the standard approach, the general and specific components of market
risk for the equity- and interest-rate-sensitive instruments in the trading
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book are calculated separately. The different types of market risks can be
defined as follows:

* Specific risk includes the risk that an individual debt or equity
security may move by more or less than the general market in
day-to-day trading (including periods when the whole market is
volatile) and event risk (when the price of an individual debt or
equity security moves precipitously relative to the general
market, e.g., on a takeover bid or some other shock event; such
events would also include the risk of default).*® The specific
market risk corresponds to the fraction of market risk associated
with the volatility of positions or a portfolio that can be explained
by events related to the issuer of specific instruments and not in
terms of general market factors. Price changes can thus be
explained by changes in the rating (upgrade or downgrade) of
the issuer or acquiring or merging partner.

* General market risk corresponds to the fraction of market risk
associated with the volatility of positions or a portfolio that can
be explained in terms of general market factors, such as changes
in the term structure of interest rates, changes in equity index
prices, currency fluctuation, etc.

The capital adequacy requirements of the revised regulation assume
that splitting the individual risk components is possible. The credit risk
components of market risk positions may not be neglected, as they as well
are regulated and require capital support.

Forward transactions have a credit risk if a positive replacement value
(claims against the counterparties) exists. Off-balance-sheet positions
have to be converted into the credit equivalents and supported by capital.

A critical condition for the application of the current market risk
measurement regulations is the correct mapping of the positions. In order
to do so, all trading-book positions must be valued mark-to-market on a
daily basis. In an additional step, all derivatives belonging to the trading
book must be decomposed adequately to allocate the risk exposure to the
corresponding risk factors. An aggregation between spot and forward
rates requires the mapping of forwards, futures, and swaps as combina-
tions of long and short positions, in which the forward position is mapped
as either of the following:

* Along (or short) position in the underlying physical or fictive
(e.g., derivatives) basis instruments

* An opposite short (or long) position in the underlying physical or
fictive (e.g., derivatives) basis instruments

An interest-rate swap can be decomposed as shown in Figure 2-7.
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FIGURE 27

Decomposition of an Interest-Rate Swap.

Instrument-specific parameters:
e Duration

Long-position
Interest-rate swap coupon 6 %

(fixed receiver) Time to maturity *  Rating
Fixed leg 6% 5 years *  Currency
Floating leg 3-mo *  Long/short position, etc.
LIBOR
Reset date monthly instrument-specific parameters:
Time to maturity 5 years Short-position FRA *  Duration

Duration 1 month * Rating
¢ Currency

Long / short position, etc.

In this example, a fixed-rate-receiver swap is decomposed in a long
position, in which the bank receives from the swap counterparty a fixed
coupon of 5 percent and pays a variable 3-month London interbank of-
fered rate (LIBOR) with monthly interest-rate resets.

2.7.2 Interest-Rate Risks

This subsection describes the standard framework for measuring the risk
of holding or taking positions in debt securities and other interest-rate-
related instruments in the trading book. The trading book itself is not dis-
cussed in detail here.”

The instruments covered include all fixed-rate and floating-rate debt
securities and instruments that behave like them, including nonconvert-
ible preference shares.*® Convertible bonds—i.e., debt issues or preference
shares that are convertible, at a stated price, into common shares—are
treated as debt securities if they trade like debt securities and as equities if
they trade like equities. The basis for dealing with derivative products is
considered later under Treatment of Options (Section 2.7.6). The mini-
mum capital requirement is expressed in terms of two separately calcu-
lated charges, one applying to the specific risk of each security, whether it is
a short or a long position, and the other to the interest-rate risk in the port-
folio (termed general market risk), where long and short positions in differ-
ent securities or instruments can be offset. In computing the interest-rate
risk in the trading book, all fixed-rate and floating-rate debt securities and
instruments, including derivatives, are to be included, as well as all other
positions that present risks induced by interest rates.

The capital requirements for interest-rate risks are composed of two
elements, which are to be computed separately:
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* Requirements applying to specific risk. ~ All risks that relate to
factors other than changes in the general interest-rate structure
are to be captured and subjected to a capital charge.

* Requirements applying to market risk. ~ All risks that relate to
changes in the general interest-rate structure are to be captured
and subjected to a capital charge.

The capital requirements applying to specific risks are to be com-
puted separately for each issuer and those applying to general market
risk, per currency. An exception exists for general market risk in foreign
currencies with little business activity.

Should interest-rate instruments present other risks in addition to
the interest-rate risks dealt with here, such as foreign-exchange risks,
these other risks are to be captured in accordance with the related provi-
sions as outlined in Part A.1-4 of the amendment.

2.7.2.1 Mapping of Positions
The systems of measurement shall include all derivatives and off-balance-
sheet instruments in the trading book that are interest-rate sensitive. These
are to be presented as positions that correspond to the net present value of
the actual or notional underlying value (contract volume—i.e., market val-
ues of the underlying instruments) and subsequently are to be dealt with
for general market and specific risk in accordance with the rules presented.
Positions in identical instruments fulfilling the regulatory require-
ments and which fully or almost fully offset each other are excluded from
the computation of capital requirements for general market and specific
risks. In computing the requirements for specific risks, those derivatives
which are based on reference rates (e.g., interest-rate swaps, currency swaps,
forward rate agreements, forward foreign-exchange contracts, interest-rate
futures, and futures on an interest-rate index) are to be ignored.

Allowable Offsetting of Matching Positions
Offsetting is allowed for the following matching positions:

* Positions that match each other in terms of amount in a futures or
forward contract and related underlying instrument (i.e., all
deliverable securities). Both positions, however, must be
denominated in the same currency. It should be kept in mind that
futures and forwards are to be treated as a combination of a long
and a short position (see Figure 2-7); therefore, one of the two
futures or forward positions remains when offsetting it against a
related spot position in the underlying instrument.

+ Opposite positions in derivatives that relate to the same
underlying instrument and are denominated in the same
currency. In addition, the following conditions must be met:
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Futures. Offsetting positions in the notional or underlying
instruments to which the futures contract relates must be for
identical products and must mature within seven days of each
other.

Swaps and forward rate agreements. The reference rate (for
floating-rate positions) must be identical, and the coupon must be
closely matched (i.e., within 15 basis points).

Swaps, forward rate agreements, and forwards. The next interest-
tixing date; or, for fixed coupon positions or forwards, the
residual maturity must correspond within the following limits:

* Less than one month from cutoff date—same day

* One month to one year from cutoff date—within seven days

+ Over one year from cutoff date—within 30 days

2.72.2 Futures, Forwards, and Forward

Rate Agreements

Futures, forwards and forward rate agreements (FRAs) are treated as a

combination of a long and a short position. The duration of a futures con-

tract, a forward, or an FRA corresponds to the time until delivery or exer-

cise of the contract plus (if applicable) the duration of the underlying value.
Along position in an interest-rate futures contract is, for example, to

be treated as follows:

* Anotional long position in the underlying interest-rate
instrument with an interest-rate maturity as of its maturity

+ Ashort position in a notional government security with the same
amount and maturity on the settlement date of the futures contract

If different instruments can be delivered to fulfill the contract, the in-
stitution can choose which deliverable financial instruments are to be fit-
ted into the maturity ladder. In doing so, however, the conversion factors
set by the exchange are to be taken into consideration. In the case of a fu-
tures contract on an index of company debentures, the positions are to be
mapped at the market value of the notional underlying portfolio.

2.72.3 Swaps
Swaps are treated as two notional positions in government securities
with respective maturities. For instance, when an institution receives a
floating interest rate and pays a fixed rate, the interest-rate swap is
treated as follows:

* Along position in a floating-rate instrument with a duration that
corresponds to the period until the next interest-rate repricing date

* A short position in a fixed-interest instrument with a duration
that corresponds to the remaining duration of the swap
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Should one leg of a swap be linked to another reference value, such as
a stock index, the interest component is to be taken into consideration, with
a remaining duration (interest maturity) that corresponds to the duration of
the swap or the period until the next interest-rate repricing date, while the
equity component is to be handled according to the rules pertaining to equi-
ties. In the case of interest-rate and currency swaps, the long and short posi-
tions are to be considered in the computations for the applicable currencies.

Institutes with significant swap books, and which do not avail them-
selves of the offsetting possibilities dealt with previously under Mapping
of Positions (Section 2.7.2.1), may also compute the positions to be re-
ported in the maturity or duration ladders with so-called sensitivity mod-
els or preprocessing models. The following possibilities exist:

+ Computation of the present value of the payment flows caused by each
swap by discounting each individual payment with a corresponding
zero-coupon equivalent. The net present values aggregated over
the individual swaps are slotted into the corresponding duration
band for low-interest-bearing bonds (i.e., coupon <3 percent) and
dealt with in accordance with the maturity method.

+ Computation of the sensitivity of net present values of the individual
payment flows on the basis of the changes in yield arrived at under the
duration method. The sensitivities are then slotted into the
corresponding time bands and dealt with in accordance with the
duration method.

2.7.2.4 Specific Risk

The capital charge for specific risk is designed to protect against an ad-
verse movement in the price of an individual security owing to factors re-
lated to the individual issuer. In measuring the risk, offsetting is restricted
to matched positions in the identical issue (including positions in deriva-
tives). Even if the issuer is the same, no offsetting is permitted between
different issues, because differences in coupon rates, liquidity, call fea-
tures, etc. mean that prices may diverge in the short run.

In computing the capital adequacy requirements for specific risk, the
net position per issuer is determined. Within a category—government,
qualified, other, or high-yield interest-rate instruments—all interest-rate in-
struments of the same issuer may be offset against each other, irrespective of
their duration. In addition, the individual institution is free to allocate all
interest-rate instruments of an issuer to that category corresponding to the
highest capital charge for an interest-rate instrument of the issuer in ques-
tion contained in the relevant portfolio. The institution shall opt for one
method and apply this method consistently.

The capital requirements for specific risk are determined by multiply-
ing the open position per issuer by the appropriate rate, as listed in Table 2-3.
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TABLE 23

Capital Requirements for Specific Risks of Interest-Rate Instruments

Category Capital Requirements
Interest-rate instruments 0%
Qualified interest-rate instruments 2.5
Other interest-rate instruments 8.0
High-yield interest-rate instruments 10.0

The government category includes all forms of G-10 paper, including
bonds, Treasury bills, and other short-term instruments, but national au-
thorities reserve the right to apply a specific risk weight to securities is-
sued by certain foreign governments, especially securities denominated in
a currency other than that of the issuing government.

Qualified interest-rate instruments are those that meet one of the fol-
lowing criteria:

Investment-grade rating or higher from at least two credit-rating
agencies recognized by the local supervisory authority
Investment-grade rating or higher from one credit-rating agency
recognized by the local supervisory authority in the absence of a
lower rating from a rating agency recognized by the local
supervisory authority

Unrated, but with a yield to maturity and remaining duration
comparable with those of investment-grade-rated instruments of
the same issuer and trading on a recognized exchange or a
representative market

Rating agencies deemed to be recognized by the local regulator
would typically include those such as the following:

Dominion Bond Rating Service (DBRS), Ltd., Toronto

Fitch IBCA [International Bank Classification Agency], Duff &
Phelps, London

Mikuni & Company, Ltd., Tokyo

Moody’s Investors Service, Inc., New York

Standard & Poor’s (5&P) Ratings Services, New York
Thomson Bank Watch (TBW), Inc., New York

Accordingly, instruments with investment-grade ratings are long-
term interest-rate instruments with a rating of BBB (DBRS, IBCA, Mikuni,
S5&P, and TBW) or Baa (Moody’s) and higher, and short-term interest-rate
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instruments with a rating such as Prime-3 (Moody’s), A-3 (S&P and
IBCA), M-4 (Mikuni), R-2 high (DBRS), or TBW-3 (TBW) and higher. Each
supervisory authority is responsible for monitoring the application of
these qualifying criteria, particularly in relation to the last criterion, where
the initial classification is essentially left to the reporting banks.

The other category receives the same specific risk charge as a private-
sector borrower under the credit risk requirements (i.e., 8 percent). How-
ever, because this may in certain cases considerably underestimate the
specific risk for debt securities that have a high yield to redemption rela-
tive to government debt securities, each member country has the discre-
tion to apply a specific risk charge higher than 8 percent to such securities
and to disallow offsetting for the purposes of defining the extent of gen-
eral market risk between such securities and any other debt securities.

High-yield interest-rate instruments are those which meet one of the
following criteria:

* Rating such as CCC, Caa, or lower for long-term or an equivalent
rating for short-term interest-rate instruments from a rating
agency recognized by the local supervisory authority

* Unrated, but with a yield to maturity and remaining duration
comparable to those with a rating such as CCC, Caa, or lower for
long-term or an equivalent rating for short-term interest-rate
instruments

This means that long-term interest-rate instruments with a rating
such as CCC (DBRS, IBCA, Mikuni, S&P, and TBW), Caa (Moody’s), or
lower are deemed to be high-yield instruments. The high-yield rate is ap-
plicable to short-term interest-rate instruments if the rating is C (S&P), D
(IBCA), M-D (Mikuni), R-3 (DBRS), TBW-4 (TBW), or lower.

2.72.5 General Market Risk

The capital requirements for general market risk are designed to capture
the risk of loss arising from changes in market interest rates. A choice be-
tween two principal methods of measuring the risk is permitted, a matu-
rity method and a duration method. In each method, the capital charge is
the sum of four components:

* The net short or long position in the whole trading book

* A small proportion of the matched positions in each time band
(the vertical disallowance)

* Alarger proportion of the matched positions across different time
bands (the horizontal disallowance)

* Anet charge for positions in options, where appropriate

The capital requirements are computed for each currency separately
by means of a maturity ladder. Currencies in which the institution has a
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small activity volume may be regrouped into one maturity ladder. In this
case, no net position value is determined, but an absolute position value
(i.e., all net long and short positions of all currencies in one time band) is de-
termined by adding all the net positions together, irrespective of whether

they are long or short positions, and no further offsetting is permitted.

Maturity Method

When applying the maturity method, the equity requirements for general

market risk are computed as follows:

+ Slotting the positions valued at market into the maturity ladders.

All

long and short positions are entered into the corresponding time
bands of the maturity ladder. Fixed-interest instruments are
classified according to their remaining duration until final
maturity, and floating-rate instruments according to the
remaining term until the next repricing date. The boundaries of
the maturity bands are defined differently for instruments whose
coupons are equal to or greater than 3 percent and those whose
coupons are less than 3 percent (see Table 2-4). The maturity
bands are allocated to three different zones.

TABLE 24

Maturity Method: Time Bands and Risk-Weighting Factors

Coupon > 3% Coupon < 3%
Zone Over Up to Over Up to Risk Weighting
1 1 month 1 month 0.00%
1 month 3 months 1 month 3 months 0.20
3 months 6 months 3 months 6 months 0.40
6 months 12 months 6 months 12 months 0.70
2 1 year 2 years 1.0 year 1.9 years 1.25
2 years 3 years 1.9 years 2.8 years 1.75
3 years 4 years 3.6 years 3.6 years 2.25
3 4 years 5 years 3.6 years 4.3 years 2.75
5 years 7 years 4.3 years 5.7 years 3.25
7 years 10 years 5.7 years 7.3 years 3.75
10 years 15 years 7.3 years 9.3 years 4.50
15 years 20 years 9.3 years 10.6 years 5.25
20 years 10.6 years 12 years 6.00
12 years 20 years 8.00
20 years 12.50
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* Weighting by maturity band. In order to take account of the price
sensitivity in relation to interest-rate changes, the positions in the
individual maturity bands are multiplied by the risk-weighting
factors listed in Table 2-4.

* Vertical offsetting. The net position is determined for each
maturity band from all weighted long and short positions. The
risk-weighted net position is subject to a capital charge of 10
percent for each maturity band. This serves to account for the
base and interest structure risk within each maturity band.

* Horizontal offsetting. To determine the total net interest positions,
offsetting between opposed positions of differing maturities is
possible, whereby the resulting closed net positions in turn
receive a capital charge. This process is called horizontal offsetting.
Horizontal offsetting takes place at two levels: within each of the
three zones and between the zones.

* Horizontal offsetting within the zones. The risk-weighted open net
positions of individual maturity bands are aggregated and offset
against each other within their respective zones to obtain a net
position for each zone. The closed positions arising from
offsetting are subject to a capital charge. This charge amounts to
40 percent for Zone 1 and 30 percent each for Zones 2 and 3.

* Horizontal offsetting between various zones. Zone net positions of
adjacent zones may be offset against each other, provided they
bear opposing polarities (plus and minus signs). The resulting
closed net positions are subject to a capital charge of 40 percent.
An open position remaining after offsetting two adjacent zones
remains in its respective zone and forms the basis for further
offsetting, if applicable. Closed net positions arising from
offsetting between nonadjacent zones (Zones 1 and 3), if
applicable, are subject to a capital charge of 100 percent.

The result of the preceding calculations is to produce two sets of
weighted positions, the net long or short positions in each time band and
the vertical disallowances, which have no sign. In addition, however,
banks are allowed to conduct two rounds of horizontal offsetting, first be-
tween the net positions in each of three zones (0 to 1 year, 1 year to 4 years,
and 4 years and over), and subsequently between the net positions in the
three different zones. The offsetting is subject to a scale of disallowances
expressed as a fraction of the matched positions, as set out in Table 2-5.
The weighted long and short positions in each of the three zones may be
offset, subject to the matched portion, attracting a disallowance factor that
is part of the capital charge. The residual net position in each zone may be
carried over and offset against opposite positions in other zones, subject to
a second set of disallowance factors.
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TABLE 25

Components of Capital Requirements

Component Weighting Factor
1. Net long or net short positions, total 100%
2. Vertical offsetting: weighted closed position in each 10
maturity band
3. Horizontal offsetting
Closed position in Zone 1 40
Closed position in Zone 2 30
Closed position in Zone 3 30
Closed position from offsetting between adjacent zones 40
Closed position from offsetting between nonadjacent zones 100
4. Add-on for option positions, if applicable (pursuant to 100
Sections 5.3.1, 5.3.2b, 5.3.2¢, and 5.3.3 of the
amendment)

Using the maturity method, the capital requirements for interest-rate
risk in a certain currency equal the sum of the components that require
weighting, as listed in Table 2-5.

Offsetting is to be applied only if positions with opposing polarities
(minus and plus signs) can be offset against each other within a maturity
band, within a zone, or between the zones.

Duration Method
Under the alternative duration method, banks with the necessary capabil-
ity may, with the consent of their regulatory supervisors, use a more accu-
rate method of measuring all of their general market risk by calculating
the price sensitivity of each position separately. Banks that elect to do so
must use the method on a continuous basis (unless a change in method is
approved by the national authority), and they are subject to supervisory
monitoring of the systems used.

Institutions that possess the necessary organizational, personnel,
and technical capacities may apply the duration method as an alternative
to the maturity method. If they opt for the duration method, they may
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change back to the maturity method only in justified cases. The duration
method is to be used, in principle, by all branches and for all products.

As already mentioned, the price sensitivity of each financial instru-
ment is computed separately under this method. It is also possible to split
the financial instrument into its payment flows and to take account of the
duration for each individual payment flow. The capital requirements for
general market risk are computed in the following manner:

+ Computation of price sensitivities. Price sensitivity is computed
separately for each instrument or its payment flows; the different
changes in yield dependent on duration, as listed in Table 2-6, are
subject to a capital charge. The price sensitivity is calculated by
multiplying the market value of the instrument or of its payment
flows by its modified duration and the assumed change in yield.

* Entering price sensitivities into the time bands. The resulting
sensitivities are entered into one of the ladders. There are 15 time
bands, based on the duration of the instrument or its payment
flows, as shown in Table 2-6.

TABLE 26

Duration Method: Maturity Bands and Assumed Changes in Yield

Duration
Zone Over Up to Change inYield

1 1 month 1.00%
1 month 3 months 1.00
3 months 6 months 1.00
6 months 12 months 1.00

2 1.0 years 1.9 months 0.90
1.9 years 2.8 years 0.80
2.9 years 3.6 years 0.75

3 3.6 years 4.3 years 0.75
4.3 years 5.7 years 0.70
5.7 years 7.3 years 0.65
7.3 years 9.3 years 0.60
9.3 years 10.6 years 0.60
10.6 years 12 years 0.60
12 years 20 years 0.60
20 years 0.60
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* Vertical offsetting. The vertical offsetting within the individual
time bands is to be effected in a manner analogous to that used
under the maturity method, whereby the risk-weighted closed
position for each maturity band is subject to a capital charge of 5
percent.

* Horizontal offsetting. The horizontal offsetting between the time
bands is to be effected in a manner analogous to that used under
the maturity method.

Under the duration method, the required equity for general market
risk per currency is thus calculated from the sum of the net position, the
various offsets, and, where applicable, an add-on for option positions.

2.7.2.6 Interest-Rate Derivatives

The measurement system should include all interest-rate derivatives and
off-balance-sheet instruments in the trading book that react to changes in
interest rates, (e.g., forward rate agreements, other forward contracts,
bond futures, interest-rate and cross-currency swaps, and forward for-
eign-exchange positions). Options can be treated in a variety of ways. A
summary of the rules for dealing with interest rate derivatives is set out
later under Treatment of Options (Section 2.7.6).

Calculation of Positions

Derivatives should be converted into positions in the relevant underlying
instruments (see Table 2-7) and become subject to specific and general
market risk charges as previously described. In order to calculate the stan-
dard formula as previously described, the amounts reported should be the
market value of the principal amount of the underlying instrument or of
the notional underlying instrument. When the apparent notional amount
of the instrument differs from the effective notional amount, banks must
use the effective notional amount.

* Futures and forward contracts, including forward rate
agreements, are treated as a combination of a long and a short
position in a notional government security. The maturity of a
future or an FRA will be the period until delivery or exercise of
the contract, plus (where applicable) the life of the underlying
instrument. For example, a long position in a June three-month
interest-rate future (taken in April) is to be reported as a long
position in a government security with a maturity of five months
and a short position in a government security with a maturity of
two months. Where a range of deliverable instruments may be
delivered to fulfill the contract, the bank has flexibility to elect
which deliverable security goes into the maturity or duration
ladder but should take account of any conversion factor defined
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TABLE 27

Summary of Treatment of Interest-Rate Derivatives

Specific
Instrument Risk Charge* General Market Risk Charge
Exchange-traded future
Government debt security No Yes, as two positions
Corporate debt security Yes Yes, as two positions
Index on interest rates No Yes, as two positions
(e.g., LIBOR)
OTC forward
Government debt security No Yes, as two positions
Corporate debt security Yes Yes, as two positions
Index on interest rates No Yes, as two positions
(e.g., LIBOR)
FRAs, swaps No Yes, as two positions
Forward foreign exchange No Yes, as one position in each currency
Options
Government debt security No Either: Carve out together with the
associated hedging positions:
Simplified approach
Scenario analysis
Internal models
Corporate debt security Yes General market risk change according
Index on interest rates No to the delta-plus method (gamma gnd
vega should receive separate capital
FRAS, swaps No Charges)

*This is the specific risk charge relating to the issuer of the instrument. Under the existing credit risk rules, there remains a
separate capital charge for the counterparty risk.

by the exchange. In the case of a future on a corporate bond
index, positions are included at the market value of the notional
underlying portfolio of securities.

* Swaps are treated as two notional positions in government
securities with relevant maturities. For example, an interest-rate
swap under which a bank receives floating-rate interest and pays
fixed-rate interest is treated as a long position in a floating-rate
instrument of maturity equivalent to the period until the next
interest fixing and a short position in a fixed-rate instrument of
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maturity equivalent to the residual life of the swap. For swaps
that pay or receive a fixed or floating interest rate against some
other reference price (e.g., a stock index), the interest-rate
component should be slotted into the appropriate repricing
maturity category, with the equity component being included in
the equity framework. The separate legs of cross-currency swaps
are to be reported in the relevant maturity ladders for the
currencies concerned.

Calculation of Capital Charges for Derivatives

Under the Standardized Methodology

Matched positions may be offset if certain conditions are fulfilled. Banks
may exclude from the interest-rate maturity framework altogether (for
both specific and general market risk) long and short positions (both ac-
tual and notional) in identical instruments with exactly the same issuer,
coupon, currency, and maturity. A matched position in a future or forward
and its corresponding underlying instrument may also be fully offset, and
thus excluded from the calculation; however, the leg representing the time
to expiry of the future should be reported. When the future or the forward
comprises a range of deliverable instruments, offsetting of positions in the
future or forward contract and its underlying instrument is permissible
only in cases in which there is a readily identifiable underlying security
that is the most profitable for the short-position trader to deliver. The price
of this security—sometimes called the cheapest to deliver—and the price of
the future or forward contract should, in such cases, move in close align-
ment. No offsetting is allowed between positions in different currencies;
the separate legs of cross-currency swaps or forward foreign-exchange
deals are to be treated as notional positions in the relevant instruments
and included in the appropriate calculation for each currency.

In addition, opposite positions in the same category of instruments
can, in certain circumstances, be regarded as matched and allowed to off-
set fully. To qualify for this treatment, the positions must relate to the same
underlying instruments,* be of the same nominal value, and be denomi-
nated in the same currency.”

In addition, the following conditions have to be considered for the
calculation of the regulatory risk exposure:

* Futures. Offsetting positions in the notional or underlying
instruments to which the futures contract relates must be for
identical products and must mature within seven days of each
other.

* Swaps and FRAs. The reference rate (for floating-rate positions)
must be identical, and the coupon must be closely matched (i.e.,
within 15 basis points).
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* Swaps, FRAs, and forwards. The next interest-fixing date or, for
fixed coupon positions or forwards, the residual maturity must
correspond within the following limits:

Less than one month hence—same day
One month to one year hence—within seven days
Over one year hence—within 30 days

Banks with large swap books may use alternative formulas for these
swaps to calculate the positions to be included in the maturity or duration
ladder. One method would be to first convert the payments required by the
swap into their present values. For this purpose, each payment should be
discounted using zero-coupon yields, and a single net figure for the
present value of the cash flows should be entered into the appropriate time
band, using procedures that apply to zero- (or low-) coupon bonds; these
figures should be slotted into the general market risk framework as set out
earlier. An alternative method would be to calculate the sensitivity of the
net present value implied by the change in yield used in the maturity or
duration method and allocate these sensitivities into the time bands.

Other methods that produce similar results could also be used. Such
alternative treatments will, however, be allowed only if:

* The supervisory authority is fully satisfied with the accuracy of
the systems being used.

* The positions calculated fully reflect the sensitivity of the cash
flows to interest-rate changes and are entered into the
appropriate time bands.

* The positions are denominated in the same currency.

Interest-rate and currency swaps, FRAs, forward foreign-exchange
contracts, and interest-rate futures are not subject to a specific risk charge.
This exemption also applies to futures on an interest-rate index (e.g.,
LIBOR). However, in the case of futures contracts where the underlying
instrument is a debt security, or an index representing a basket of debt se-
curities, a specific risk charge will apply according to the credit risk of the
issuer, as set out in the preceding paragraphs.

General market risk applies to positions in all derivative products in
the same manner as for cash positions, subject only to an exemption for
fully or very closely matched positions in identical instruments as de-
fined. The various categories of instruments should be slotted into the ma-
turity ladder and treated according to the rules identified earlier.

2.7.3 Equity Position Risk

To determine the capital requirements for equity price risks, all positions
in equities and derivatives, as well as positions whose behavior is similar
to equities (hereinafter these are referred to as equities) arg iRibersadamled.
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Shares in investment funds are also be dealt with like equities, unless they
are split into their component parts and the capital charges are deter-
mined in accordance with the provisions relating to each risk category.

Capital requirements for equity price risks comprise the following
two components, which are to be computed separately:

* Specific risk requirements. Those risks which are related to the
issuer of the equities and cannot be explained by general market
fluctuations are to be captured and subjected to a capital charge.

* General market risk requirements. Risks in the form of fluctuations
of the national equity market or the equity market of a single
monetary area are to be captured and subjected to a capital charge.

Should positions present risks other than the equity price risk dealt
with here, such as foreign-exchange risks or interest-rate risks, these are to be
captured in accordance with the corresponding sections of these guidelines.

2.7.3.1 Mapping of Positions
Initially, all positions are to be marked to market. Foreign currencies must
be translated into the local currency at the current spot rate.

Index positions may be either treated as index instruments or split
into the individual equity positions and dealt with as normal equity posi-
tions. The institution shall decide on one approach and then apply it on a
consistent basis.

Derivatives based on equities and off-balance-sheet positions whose
value is influenced by changes in equity prices are to be recorded in the
measurement system at their market value of the actual or nominal un-
derlying values (contract volume, such as market values of the underlying
instruments).

Allowable Offsetting of Matched Positions

Opposite positions (differing positions in derivatives or in derivatives and
related underlying instruments) in each identical equity or each identical
stock index may be offset against each other. It is to be noted that futures
and forwards are to be treated as a combination of a long and a short po-
sition, and therefore the interest-rate position remains in the case of the
offsetting with a corresponding spot position in the underlying value.

Equity Derivatives

Except for options, which are dealt with under Futures and Forward Con-
tracts, equity derivatives and off-balance-sheet positions that are affected
by changes in equity prices should be included in the measurement sys-
tem.” These include futures and swaps on both individual equities and
stock indexes. The derivatives are to be converted into positions in the rel-
evant underlying instrument. The treatment of equity derivatives is sum-
marized in Table 2-8. www.4electron.com
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TABLE 28

Summary of Treatment of Equity Derivatives

Instrument Specific Risk* General Market Risk
Exchange-traded or
OTC future
Individual equity Yes Yes, as underlying
Index 2% Yes, as underlying
Options
Individual equity Yes Either: Carve out together with the
associated hedging positions:
Simplified approach
Scenario approach
Internal models
Index 2% General market risk charge according to
the delta-plus method (gamma and vega
should receive separate capital charges)

*This is the specific risk charge relating to the issuer of the instrument. Under the existing credit risk rules, there remains a
separate capital charge for the counterparty risk.

Futures and Forward Contracts

Futures and forward contracts are to be dealt with as a combination of a
long and a short position in an equity, a basket of equities, or a stock index,
on the one hand; and as a notional government bond, on the other. Equity
positions are thereby captured at their current market price. Equity-basket
or stock-index positions are captured at the current value of the notional
underlying equity portfolio, valued at market prices.

Swaps

Equity swaps are also treated as a combination of a long and a short posi-
tion. They may relate to a combination of two equity, equity-basket, or
stock-index positions or a combination of a equity, equity-basket, or stock-
index position and an interest-rate position.

2.7.3.2 Calculation of Positions

In order to calculate the standard formula for specific and general mar-
ket risk, positions in derivatives should be converted into notional eq-
uity positions:
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* Futures and forward contracts relating to individual equities
should in principle be reported at current market prices.

+ Futures relating to stock indexes should be reported as the marked-
to-market value of the notional underlying equity portfolio.

+ Equity swaps are to be treated as two notional positions.”

* Equity options and stock-index options should be either carved
out together with the associated underlying instruments or be
incorporated in the measure of general market risk described in
this section according to the delta-plus method.

2.7.3.3 Calculation of Capital Charges
Several risk components have to be considered in the calculation of the
capital charges:

* Measurement of specific and general market risk. Matched positions
in each identical equity or stock index in each market may be
fully offset, resulting in a single net short or long position to
which the specific and general market risk charges will apply. For
example, a future in a given equity may be offset against an
opposite cash position in the same equity. However, the interest-
rate risk arising from the future should be reported.

* Risk in relation to an index. Besides general market risk, a further
capital charge of 2 percent is applied to the net long or short
position in an index contract comprising a diversified portfolio of
equities. This capital charge is intended to cover factors such as
execution risk. National supervisory authorities will take care to
ensure that this 2 percent risk weight applies only to well-
diversified indexes and not, for example, to sectoral indexes.

+ Arbitrage. In the case of the futures-related arbitrage strategies
described later, the additional 2 percent capital charge previously
described may be applied to only one index with the opposite
position exempt from a capital charge. The strategies are:

When the bank takes an opposite position in exactly the same
index at different dates or in different market centers

When the bank has an opposite position in contracts at the same
date in different but similar indexes, subject to supervisory
oversight that the two indexes contain sufficient common
components to justify offsetting

When a bank engages in a deliberate arbitrage strategy, in which a
futures contract on a broadly based index matches a basket of stocks, it is
allowed to carve out both positions from the standardized methodology
on condition that:
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* The trade has been deliberately entered into and separately
controlled.

* The composition of the basket of stocks represents at least 90
percent of the index when broken down into its notional
components.

In such a case the minimum capital requirement is 4 percent (i.e., 2
percent of the gross value of the positions on each side) to reflect diver-
gence and execution risks. This applies even if all of the stocks comprising
the index are held in identical proportions. Any excess value of the stocks
comprising the basket over the value of the futures contract or excess
value of the futures contract over the value of the basket is to be treated as
an open long or short position.

If a bank takes a position in depository receipts against an opposite
position in the underlying equity or identical equities in different markets,
it may offset the position (i.e., bear no capital charge), but only on condi-
tion that any costs on conversion are fully taken into account. Any foreign
exchange risk arising out of these positions has to be reported.

2.7.3.4 Specific Risk

To determine the capital requirements for specific risk, the net position by
issuer is determined; that is, positions with differing plus and minus signs
for the same issuer may be offset.

The capital charge corresponds to 8 percent of the net position per
issuer.

For diversified and liquid equity portfolios, the requirements to sup-
port specific risks are reduced to 4 percent of the net position per issuer. A
diversified and liquid portfolio exists whenever the equities are quoted on
an exchange and no individual issuer position exceeds 5 percent of the
global equity portfolio or a subportfolio. The reference value to determine
the 5 percent limit in this context means the sum of the absolute values of
the net positions of all issuers. The global equity portfolio may be split into
two subportfolios so that one of the two subportfolios falls into the diver-
sified and liquid category, and the specific risks within this portfolio need
only be subject to a 4 percent capital charge.

If stock-index contracts are not split into their components, a net long
or net short position in a stock-index contract representing a widely diver-
sified equity portfolio is subject to a capital charge of 2 percent of equity. The
rate of 2 percent, however, shall not apply to sector indexes, for example.

2.7.3.5 General Market Risk
The capital requirements for general market risk amount to 8 percent of

the net position per domestic equity market or per single currency zone. A
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separate computation is to be made for each domestic equity market,
whereby long and short positions in instruments of differing issuers of the
same domestic market may be offset.

2.7.4 Foreign-Exchange Risk

All positions in foreign currency and gold are to be included in the com-
putation of capital requirements for foreign-exchange risk.

2.74.1 Determination of Net Position
The net position of an institution in a foreign currency is computed as the
sum of the following positions:

* Net spot position. All assets less all liabilities and shareholders’
equity.

* Net forward positions.  All amounts outstanding less all amounts
to be paid within the framework of forward transactions
executed in this currency. The net present values are to be
included; that is, positions discounted with the current foreign-
currency interest rates. Because they relate to present values,
forward positions (including guarantees and similar instruments
that are certain to be called and are likely to be irrecoverable) are
also translated into the local currency at the spot rate and not the
forward rate.

* Net amount of known, future income or expense that is fully hedged.
Future unhedged income and expense items can be taken into
consideration at the institution’s discretion, but thereafter on a
uniform and consistent basis.

+ Foreign-currency options.

In this manner, a net long or a net short position is arrived at. This is
translated at the respective spot rate into the local currency.

Basket currencies can be dealt with as a separate currency or broken
down into their currency components. The treatment, however, has to be
consistent.

Positions in gold (cash and forward positions) are translated into a
common standard unit of measurement (in general, ounces or kilograms).
The net position is then valued at the respective spot price in the local cur-
rency. Any interest-rate or foreign-exchange risks arising from forward
gold transactions are to be recorded. Institutions may, in addition and at
their discretion, treat positions in gold as foreign-currency positions, but
then only in a uniform and consistent manner.
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2.74.2 Exclusions
The following positions can be excluded from the computation:

+ Positions that were deducted from equity in the computation of
the equity base

* Other participating interests that are disclosed at acquisition cost

+ Positions that demonstrably serve on an ongoing basis as a hedge
against foreign-currency fluctuations in order to secure the equity
ratio

2.7.4.3 Determination of Capital Requirements

The capital requirements for foreign exchange and gold amount to 10 per-
cent of the sum of net long or net short foreign-exchange positions,
whichever is greater, translated into the local currency, plus the net gold
position, ignoring plus or minus signs.

2.7.5 Commodities Risk

This section establishes a minimum capital standard to cover the risk of hold-
ing or taking positions in commodities, including precious metals, but ex-
cluding gold (which is treated as a foreign currency). A commodity is defined
as a physical product which is or can be traded on a secondary market—e.g.,
agricultural products, minerals (including oil), and precious metals.

The standard approach for commodities risk is suitable only for institu-
tions with insignificant commodities positions. Institutions with significant
trading positions either in relative or absolute terms must apply the model-
based approach. In computing the capital charges for risks arising from raw
materials, in principle, the following risks must be taken account of.”

The price risk in commodities is often more complex and volatile
than that associated with currencies and interest rates. Commodity mar-
kets may also be less liquid than those for interest rates and currencies
and, as a result, changes in supply and demand can have a more dramatic
effect on price and volatility. Banks also need to guard against the risk that
arises when the short position falls due before the long position. Owing to
a shortage of liquidity in some markets, it might be difficult to close the
short position, and the bank might be squeezed by the market. These mar-
ket characteristics can make price transparency and the effective hedging
of commodities risk more difficult.

For spot or physical trading, the directional risk arising from a
change in the spot price is the most important risk. However, banks using
portfolio strategies involving forward and derivative contracts are ex-
posed to a variety of additional risks, which may well be larger than the
risk of a change in spot prices. These include:
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* The risk of changes in spot prices

* The forward gap risk—that is, the risk of changes in the forward
price which cannot be explained by changes in interest rates

+ The base risk to capture the risk of changes in the price
correlation between two similar, but not identical, raw materials

In addition, banks may face credit counterparty risk on over-the-
counter derivatives, but this is captured by the 1988 capital accord. The
funding of commodities positions may well open a bank to interest-rate or
foreign-exchange exposure; if so, the relevant positions should be in-
cluded in the measures of interest-rate and foreign-exchange risk. When a
commodity is part of a forward contract (quantity of commodities to be re-
ceived or delivered), any interest-rate or foreign-currency exposure from
the other leg of the contract should be reported. Positions which are
purely stock financing (i.e., a physical stock has been sold forward and the
cost of funding has been locked in until the date of the forward sale) may
be omitted from the commodities risk calculation, although they will be
subject to interest-rate and counterparty risk requirements.

The interest-rate and foreign-exchange risks arising in connection
with commodity transactions are to be dealt with in accordance with the
related sections of these guidelines.

2.75.1 Determination of Net Positions

All commodity positions are to be allocated to a commodity group in accor-

dance with Table 2-9. Within the group, the net position can be computed; that

is, long and short positions may be offset. For markets that have daily deliv-

ery dates, any contracts maturing within 10 days of one another may be offset.
Banks may choose to adopt the models approach. It is essential that

the methodology used encompasses the following risks:

* Directional risk, to capture the exposure from changes in spot
prices arising from net open positions

* Forward gap and interest rate risk, to capture the exposure to
changes in forward prices arising from maturity mismatches

* Basis risk, to capture the exposure to changes in the price
relationship between two similar, but not identical, commodities

All commodity derivatives and off-balance-sheet positions that are
affected by changes in commodity prices should be included in this meas-
urement framework. These include commodity futures, commodity
swaps, and options where the delta-plus method is used. (Banks using
other approaches to measure options risk should exclude all options and
the associated underlying instruments from both the maturity ladder ap-
proach and the simplified approach.) In order to calculate the risk, com-
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TABLE 29

Commodity Groups

Category

Commodity Group

Crude oil

Refined products

Natural gas
Precious metals

Nonferrous metals

Agricultural products

Allocation according to geographic criteria;
e.g., Dubai (Persian Gulf), Brent (Europe and
Africa), WTI (America), Tapis (Asia-Pacific), etc.

Allocation according to quality; e.g., gasoline,
naphtha, aircraft fuel, light heating oil (incl.
diesel), heavy heating oil, etc.

Natural gas

Allocation according to chemical elements;
e.g., silver, platinum, etc.

Allocation according to chemical elements;
e.g., aluminum, copper, zinc, etc.

Allocation according to basic products, but
without differentiating between quality; e.g.,
soya (incl. soybeans, oil, and flour), maize,
sugar, coffee, cotton, etc.

modity derivatives should be converted into notional commodities posi-
tions and assigned to maturities as follows:

* Futures and forward contracts relating to individual commodities
should be incorporated in the measurement system as notional

amounts of barrels, kilos, etc. and should be assigned a maturity
with reference to expiry date.

Commodity swaps in which one leg is a fixed price and the other
the current market price should be incorporated as a series of
positions equal to the notional amount of the contract, with one
position corresponding to each payment on the swap and slotted
into the maturity ladder accordingly. The positions would be long
positions if the bank is paying fixed and receiving floating, and
short positions if the bank is receiving fixed and paying floating.
Commodity swaps in which the legs are in different commodities
are to be incorporated in the relevant maturity ladder. No
offsetting is allowed in this regard except where the commodities
belong to the same subcategory.

2.7.5.2 Commodity Derivatives

Futures and forward contracts are to be dealt with as a combination of a

long and a short position in a commodity on the one hand, and as a no-
tional government bond on the other.
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Commodity swaps with a fixed price on the one hand and with the
respective market price on the other are to be considered as a string of po-
sitions that correspond to the nominal value of the contract. In this con-
text, each payment in the framework of the swap is to be regarded as a
position. A long position arises when the bank pays a fixed price and re-
ceives a variable price (short position: vice versa). Commodity swaps con-
cerning different commodities are to be captured separately in the
corresponding groups.

Commodities futures and forwards are dealt with in a manner anal-
ogous to that of equity futures and forwards.

Banks may choose to adopt the models approach. It is essential that
the methodology used encompasses the following risks:

* Directional risk, to capture the exposure from changes in spot
prices arising from net open positions

* Forward gap and interest-rate risk, to capture the exposure to
changes in forward prices arising from maturity mismatches

* Basis risk, to capture the exposure to changes in the price
relationship between two similar, but not identical, commodities

All commodity derivatives and off-balance-sheet positions that are
affected by changes in commodity prices should be included in this meas-
urement framework. These include commodity futures, commodity
swaps, and options where the delta-plus method is used. (Banks using
other approaches to measure options risk should exclude all options and
the associated underlying instruments from both the maturity ladder ap-
proach and the simplified approach.) In order to calculate the risk, com-
modity derivatives should be converted into notional commodities
positions and assigned to maturities as follows:

* Futures and forward contracts relating to individual commodities
should be incorporated in the measurement system as notional
amounts of barrels, kilos, etc. and should be assigned a maturity
with reference to expiry date.

+ Commodity swaps in which one leg is a fixed price and the other
the current market price should be incorporated as a series of
positions equal to the notional amount of the contract, with one
position corresponding to each payment on the swap and slotted
into the maturity ladder covering interest-rate-related
instruments accordingly. The positions would be long positions if
the bank is paying fixed and receiving floating, and short
positions if the bank is receiving fixed and paying floating.

+ Commodity swaps in which the legs are in different commodities
are to be incorporated in the relevant maturity ladder. No
offsetting is allowed in this regard except where the commodities
belong to the same subcategory, as previously,gdefigiedron.com
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2.7.5.3 Determination of Capital Requirements

The requirements to support commodities risk amount to 20 percent of the
net position per commodities group. In order to take account of the base
and time-structure risk, an additional capital charge of 3 percent of gross
positions (sum of the absolute values of long and short positions) of all
commodities groups is applied.

2.7.6 Treatment of Options

2.76.1 Segregation

In the case of financial instruments containing an option component that
does not appear in a substantial and dominant manner, it is not compulsory
to deal with the option component thereof as an option. Convertible bonds
may be treated as bonds or as equities in accordance with the specific char-
acteristics of each financial instrument. Bonds with a right of the issuer to
early redemption can be dealt with as pure bonds and entered into the cor-
responding time band based on the most probable date of repayment.

2.7.6.2 Treatment of Financial Instruments with Option
Characteristics

If the option component appears in a substantial and dominant manner,
the financial instruments in question are to be dealt with by one of the fol-
lowing methods:

* Analytical breakdown into option and underlying instrument

* Approximation of the risk profiles by means of synthetic
portfolios of options and basis instruments

2.7.6.3 Approach to Compute Capital Requirements

In recognition of the wide diversity of banks’ activities in options and
the difficulties of measuring price risk for options, several alternative
approaches are permissible at the discretion of the national supervisory
authority:

* Those banks which solely use purchased options are free to use
the simplified approach, unless all their written option positions
are hedged by perfectly matched long positions in exactly the
same options, in which case no capital charge for market risk is
required.

+ Those banks which also write options are expected to use one of
the intermediate approaches or a comprehensive risk
management model approach. The more significant its trading,
the more the bank will be expected to use a sophisticated
approach.
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In the simplified approach, the positions for the options and the as-
sociated underlying instrument, cash, or forward are not subject to the
standardized methodology but rather are carved out and subject to sepa-
rately calculated capital charges that incorporate both general market risk
and specific risk. The risk numbers thus generated are then added to the
capital charges for the relevant category—that is, interest-rate-related in-
struments, equities, foreign exchange, and commodities. The delta-plus
method uses the sensitivity parameters or “Greek letters” associated with
options to measure their market risk and capital requirements. Under this
method, the delta-equivalent position of each option becomes part of the
standardized methodology, with the delta-equivalent amount subject to
the applicable general market risk charges. Separate capital charges are
then applied to the gamma and vega risks of the option positions. The sce-
nario approach uses simulation techniques to calculate changes in the
value of an options portfolio for changes in the level and volatility of its
associated underlying instruments. Under this approach, the general mar-
ket risk charge is determined by the scenario grid (i.e., the specified com-
bination of underlying and volatility changes) that produces the largest
loss. For the delta-plus method and the scenario approach, the specific risk
capital charges are determined separately by multiplying the delta equiv-
alent of each option by the specific risk weights.

Three approaches are admissible for the computation of capital re-
quirements on option positions: the simplified procedure for institutions
that use only purchased options, the delta-plus method, and scenario
analysis for all other institutions.

Simplified Approach

In the case of the simplified approach, options are not to be included
under the standard approach in regard to specific risk and general market
risk, but they are subject to capital requirements computed separately. The
risk values so computed are then added to the capital requirements for the
individual categories—that is, interest-rate instruments, equities, foreign
exchange, gold, and commodities.

* Purchased call and put options. The capital requirements
correspond to the smaller of:
The market value of the option
The market value of the underlying instrument (contract volume,
i.e., market values of the underlying instruments) multiplied by
the sum of the rates for general market risk and (if applicable) for
specific market risk in relation to the underlying instrument.

* Long cash position and purchased put option or short cash position and
purchased call option. The capital requirements correspond to the
market value of the underlying instrument (contract volume, i.e.,
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market values of the underlying instruments) multiplied by the
sum of the rates for general market risk and (if applicable) for
specific risk in relation to the underlying instrument less the
intrinsic value of the option. The total requirement, however,
cannot be a negative value. The corresponding underlying
instruments are no longer to be included in the standard method.
(See Table 2-10.)

Intermediate Approach: Delta-Plus Method

Banks that write options are allowed to include delta-weighted options
positions within the standardized methodology. If options are dealt with
in accordance with the delta-plus method, they are to be mapped as posi-
tions that correspond to the market value of the underlying instrument
(contract volume, i.e., market values of the underlying instruments) mul-
tiplied by the delta (sensitivity of the option price in relation to changes in
the price of the underlying instrument). Depending on the underlying in-
strument, they are included in the computation of capital requirements for
specific and general market risk. As the risks of options are, however, in-
adequately captured by the delta, institutions must also measure the

TABLE 2-10

Simplified Approach: Capital Charges

Position Treatment
Long cash and long put The capital charge is the market value of the
Short cash and long call underlying security* multiplied by the sum of

specific and general market risk charges' for
the underlying security less the amount the
option is in the money (if any) bounded at zero.*

Long call or long put The capital charge is the lesser of:
The market value of the underlying security
multiplied by the sum of specific and general
market risk charges for the underlying security
The market value of the option

*In some cases, such as foreign exchange, it may be unclear which side is the underlying security; this should be taken to
be the asset that would be received if the option were exercised. In addition, the nominal value should be used for items
where the market value of the underlying instrument could be zero—caps and floors, swaptions, etc.

fSome options (e.g., where the underlying security is an interest rate, a currency, or a commodity) bear no specific risk but
specific risk will be present in the case of options on certain interest-rate-related instruments (e.g., options on a corporate
debt security or corporate bond index) and for options on equities and stock indexes. The charge under this measure for
currency options will be 8 percent and for options on commodities 15 percent.

*For options with a residual maturity of more than six months, the strike price should be compared with the forward, not
current, price. A bank unable to do this must take the in-the-money amount to be zero.

TWhere the position does not fall within the trading book (i.e., options on certain foreign-exchange or commodities
positions not belonging to the trading book), it may be acceptable to use the book value instead.
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gamma risk (risk resulting from nonlinear relationships between option
price changes and changes in the underlying instrument) and vega risk
(risk resulting from the sensitivity of the option price to fluctuations of
volatility of the underlying instrument).

* Delta risk. Capital requirements for delta risk on options with
interest-rate instruments, equities, foreign exchange, and
commodities are based on the delta-weighted positions.

In computing the general market risk, delta-weighted options on
debentures or interest rates are allocated to the time bands for interest-rate
instruments and (if applicable) also for computing specific risk. Options
on derivatives are to be mapped twice, like the corresponding derivatives
themselves. Thus, an April purchase of a June call option on a three-month
interest-rate future—on the basis of its delta equivalent—will be consid-
ered as a long position with a maturity of five months and as a short posi-
tion with a maturity of two months. The written option will similarly be
entered as a long position with a maturity of two months and a short po-
sition with a maturity of five months.

Options on equities, foreign exchange, gold, and commodities will also
be incorporated into the measurement values as delta-weighted positions.

* Gamma risk. For each individual option, a gamma effect, as
defined here, is to be computed:

Gamma effect=0.5-v- & (2.10)

where v designates gamma and 6 the change in the underlying
value of the option. 8 is computed by multiplying the market
value of the (notional) underlying value (contract volume, i.e.,
amount receivable of the underlying value or nominal value) by
the following factors:

Interest-rate options: risk weight in accordance with Table 2-4
[dependent on the maturity of the (notional) underlying
instrument]

Options on equities or stock indexes: 8 percent
Options on foreign exchange or gold: 10 percent
Options on commodities: 20 percent

Anet gamma effect is to be computed from the gamma effects for the
same categories of underlying instruments. The individual categories are
defined as follows:

* Interest-rate instruments of the same currency and the same time
band
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* Equities and stock indexes of the same national market or the
same currency zone

+ Foreign currencies of each identical currency pair
+ Gold
+ Commodities

Only the negative net gamma effects are to be included in the com-
putation of required equity and to be summed as absolute values to arrive
at the total capital requirement.

The method of computing the gamma capital requirements pre-
sented here takes into account only general market risk. Banks that pos-
sess significant positions in options on specific equities or debt
instruments must, however, take specific risks into consideration in com-
puting gamma effects.

* Vegarisk. For each individual option, a vega effect, as defined
here, is to be computed:

Vega effect =0.25 - v - volatility (2.11)

where v designates the value of vega.

For each category of underlying instruments, a net vega effect is to
be computed by addition of all vega effects of long positions (purchased
options) and subtraction of all vega effects of short positions (sold op-
tions). The total capital requirements for the vega risk subject to a capital
charge result from the aggregation of the sum of absolute values of net
vega effects computed for each category.

The computation of vega effects is to be made based on implicit
volatilities. In the case of illiquid underlying instruments, other methods
may be used on an exception basis to determine the volatility structure.

Intermediate Approach: Scenario Method

More sophisticated banks also have the right to base the market risk capi-
tal charge for options portfolios and associated hedging positions on sce-
nario matrix analysis. This is accomplished by specifying a fixed range of
changes in the option portfolio’s risk factors and calculating changes in
the value of the option portfolio at various points along this grid. For the
purpose of calculating the capital charge, the bank revalues the option
portfolio using matrices for simultaneous changes in the option’s under-
lying rate or price and in the volatility of that rate or price. A different ma-
trix is set up for each individual underlying instrument, as previously
defined. As an alternative, at the discretion of each national authority,
banks that are significant traders in options are permitted to base the cal-
culation for interest-rate options on a minimum of six sets of time bands.
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When using this method, no more than three time bands should be com-
bined into any one set.

In computing the capital requirements for options and related hedging
positions using scenario analysis, the potential change in value for all possi-
ble combinations of changes in the underlying instrument or rate (dimension
1) and volatility (dimension 2), within the framework of a separate standard
matrix, is to be computed for each category of underlying instruments or
rates.” In the case of interest-rate instruments, it is possible to carry out a sep-
arate analysis not for the instruments of each time band but to summarize the
time bands into groups. However, a maximum of three time bands may
grouped together, and at least six different groups must be formed. For
foreign-exchange options in the scenario definition, the arbitrage relation-
ship between the underlying instruments may be taken into consideration.
In such cases, the scenarios can be defined uniformly against the U.S. dollar.

The dimensions of the matrices to be used are defined as follows:

* Change in value of underlying instrument or rate (dimension 1). The
computations are to be made within the range for at least seven
different changes in value (including a change of 0 percent),
where the assumed changes in value are at equally spaced
intervals. The ranges are to be defined as follows:

Interest-rate options: Plus or minus the change in yield, in
accordance with Table 2-6. Should several time bands be
regrouped, the highest of the rates of the regrouped time bands
shall apply for the group.

Options on equities and stock indexes: =8 percent.

Options on foreign exchange and gold: =10 percent.

Options on commodities: =20 percent.

Computations on the basis of these value changes take into account
only general market risk, not specific risk. The requirement for
specific risk is thus to be computed separately, based on the delta-
weighted positions (cf. secs. 1.2 and 1.3 of the 1996 amendment).

* Change in volatility (dimension 2). Inregard to the variation in
volatility, computations are to be conducted for at least three
points: an unchanged volatility as well as relative changes in
volatility of =25 percent each.

After the computation of the matrix, each cell contains the net gain
or loss of options and related hedging positions. The capital requirement
computed for each category of underlying instrument corresponds in this
case to the greatest of the losses contained in the matrix.

The scenario analysis is to be made based upon implicit volatilities.
In the case of illiquid underlying instruments, other methods may be used
on an exception basis to determine the volatility structure.
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2.7.7 Criticisms of the Standard Approach

Although the standard approach aims to identify banks with unusual ex-
posure, it is still beset by problems, such as duration, diversification, inter-
dependencies of market risk and credit risk, and qualitative requirements.

* The duration of some instruments cannot be easily identified.
Mortgages, for instance, contain prepayment options that allow
the homeowner to refinance the loan if interest rates fall.
Conversely, homeowners will make payments over a longer
period if interest rates increase. The effective duration of
mortgages thus changes with the level of interest rates and the
history of prepayments for a mortgage pool. Assigning a duration
band to one of these instruments becomes highly questionable.
More generally, the risk classification is arbitrary. The capital
charges of 8 percent are applied uniformly to equities and
currencies (and gold) without regard for their actual return
volatilities.

* The standard approach does not account for diversification across
risks. Low correlations imply that the risk of a portfolio can be
much less than the sum of individual component risks. This
diversification effect applies across market risks or across
different types of financial risks. Diversification across market
risks is the easiest to measure. Historical data are available; they
reveal that correlations across sources of risk generate
diversification and lower the total risk. These diversification
benefits are not recognized by simply aggregating across risk
factors. Similarly, exchange movements are not perfectly
correlated, nor are movements between interest rates and
exchange rates. Assuming perfect correlations across various
types of risks overestimates portfolio risk and leads to capital
adequacy requirements that are too high.

+ Correlations across different types of risks are more difficult to
deal with. Most notably, default risk may be related to interest-
rate risk. This is true for most floating-rate instruments (such as
adjustable-rate mortgages, where borrowers may default should
interest rates increase to insufferable amounts).

+ At times, even credit rating agencies have overlooked the effect
of market risk on the possibility of default. A prime example is
the Orange County bankruptcy in December 1994. At that
time, S&P’s and Moody’s long-term credit ratings for the
county were close to the highest possible—AA and Aal,
respectively—in spite of more than $1 billion in unrealized
losses in the investment pool. The agencies claimed to have
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conducted a thorough examination of the county’s finances,
yet they remained unaware of the impending cash crisis. This
occurred because the agencies focused only on credit risk—that
is, the possibility that a borrower could fail to repay. The
rating agencies failed to recognize that market risk can lead to
credit risk.

2.8 THE INTERNAL MODEL APPROACH

In April 1995, the Basel Committee presented a major extension of the
market risk models.” For the first time, it gave banks the option of using
their own risk measurement models to determine their capital charge.
This decision stemmed from a recognition that many banks have devel-
oped sophisticated risk management systems, in many cases far more
complex than can be dictated by regulators. As for institutions lagging be-
hind the times, this proposal provided a further impetus to create sound
risk management systems.

To use this approach, banks have to satisfy various qualitative re-
quirements, including regular review by various management levels
within the bank and by regulators.

To summarize, the general market risk charge on any day ¢ is:

1 60
MRC; = max (k—a > VaR,_,, VaRt_l) (2.12)

i=1

where k is the multiplication factor determined by the supervisory au-
thority, which can be set higher than its minimum of 3 if the supervisor is
not satisfied with the bank’s internal risk model.

To obtain total capital adequacy requirements, banks add their credit
risk charges to their market risk charges applied to trading operations.
Upon application, the local supervisory authority can authorize an insti-
tution to compute the capital requirements for market risks by means of
risk aggregation models specific to each institution.

Risk aggregation models are statistical processes used to determine
the potential changes in the value of portfolios on the basis of changes in
the factors that determine such risks. In this connection, value at risk (VaR)
is defined as that value which represents the maximum potential change
in value of the total position, given a certain confidence level during a pre-
determined period of time.

The equity requirements for interest-rate and equity price risks in the
trading book, and for foreign-exchange and commodity risks throughout
an institution, result from the aggregation of VaR-based capital charges
and any applicable additional requirements for specific risks on equity
and interest-rate instruments.
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2.8.1 Conditions for and Process
of Granting Approval

Should an institution desire to apply the model-based approach, it should
make application to the local supervisory authority and submit documen-
tation demanded by that authority.

The local supervisory authority shall base its decision concerning
its consent to use the model-based approach on the results of testing
conducted under its aegis together with the banking law auditors. Fur-
thermore, the local supervisory authority can base its decision on the re-
view results of foreign supervisory authorities, other banking law
auditors aside from those of the applicant, or other independent profes-
sional experts.

The approval to use the model-based approach is dependent on cer-
tain conditions.

The costs associated with testing the model during the preapproval
phase, as well as any subsequent necessary testing, are to be borne by the
institution.

The local supervisory authority shall grant approval for the use of
the model-based approach only if the following conditions have been met
on a continual basis:

* The institution possesses a sufficient number of staff who are
familiar with complex models not only in the area of trading, but
also in risk control, internal auditing, and back-office functions.

* The areas of trading, back office, and risk control possess an
adequate electronic data processing (EDP) infrastructure.

* The risk aggregation model, in relation to the specific activities of
the institution (composition of its trading book and its role within
the individual markets—market maker, dealer, or end user), is
constructed on a sound concept and is correctly implemented.

+ The preciseness of measurement of the risk aggregation model is
adequate.

The local supervisory authority can demand that the risk aggrega-
tion model first be monitored during a specific time frame and tested
under real-time conditions before it is implemented for the computation
of capital requirements for market risks to ensure that the following con-
ditions are met:

+ The risk factors set as minimum requirements are taken account
of by the risk aggregation model.

* The risk aggregation model corresponds to the set minimum
quantitative requirements.

* The set minimum qualitative requirements are complied with.
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After granting approval for the use of the model-based approach,
the local supervisory authority is to be notified whenever:

+ Significant modifications are made to the risk aggregation model.
* The risk policy is changed.

The local supervisory authority shall decide whether and which fur-
ther verification is necessary.

2.8.2 VaR-Based Components
and Multiplication Factor

The internal model proposal is based on the following approach:

+ The computation of VaR shall be based on a set of uniform
quantitative inputs.

* Ahorizon of 10 trading days, or two calendar weeks, shall be
used.

* A 99 percent confidence interval is required.

* An observation period based on at least a year of historical data
and updated at least once a quarter shall be used.

+ Correlations can be recognized in broad categories (such as fixed
income) as well as across categories (e.g., between fixed income
and currencies). As discussed before, this is an improvement over
previous proposals.

The capital charge shall be set as the higher of the previous day’s
VaR or the average VaR over the last 60 business days, times a multiplica-
tion factor. The exact value of this factor is to be determined by the local
regulators, subject to an absolute floor of 3. This factor is intended to pro-
vide additional protection against environments that are much less stable
than historical data would lead one to believe.

A penalty component shall be added to the multiplication factor if
backtesting reveals that the bank’s internal model incorrectly forecasts
risks. The purpose of this factor is to give incentives to banks to improve
the predictive accuracy of the models and to avoid overly optimistic pro-
jections of profits and losses due to model fitting. As the penalty factor
may depend on the quality of internal controls at the bank, this system is
designed to reward internal monitoring, as well as to develop sound risk
management systems.

The VaR-based equity requirement on a certain day corresponds to
the greater of the following two amounts:

+ The VaR computed within the framework of the model-based
approach for the portfolio held on the preceding day
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* The average of the daily VaR values computed using the model-
based approach for the preceding 60 trading days multiplied by
the multiplication factor for the specific institution as fixed by the
local supervisory authority.

The multiplication factor for each specific institution shall be at least
3. Its precise size will depend on the following;:

* The fulfillment of the qualitative minimum requirements

+ The preciseness of forecasting by the risk aggregation model,
which is to be tested using so-called backtesting

2.8.83 Requirement for Specific Risks

Institutions that model specific risks neither in the form of residual risks
nor in the form of event and default risks shall determine capital require-
ments for specific risks in accordance with the standard approach.

Institutions that model specific risks in accordance with the prereg-
uisites, but which in doing so limit themselves to capturing residual risks,
and do not capture event and default risks at all or only partially, are sub-
ject to additional capital requirements for the specific risks of equity and
interest-rate instruments. At the discretion of the institution, these may be
determined using one of the following two approaches:

* Amount of VaR for equity and interest-rate portfolios

+ Amount of VaR for the specific risks inherent in the equity and
interest-rate portfolio

To determine the additional requirements, the amount of specific
risk captured by the risk aggregation model for equity or interest-rate
portfolio shall, in this case, correspond to one of the following;:

* The increase in VaR for the related subportfolio caused by the
inclusion of specific risks

* The difference between the VaR for the related portfolio and the
VaR, which ensues when all positions are substituted by positions
whose fluctuation in value is determined exclusively through
fluctuations of share market index or the reference interest-rate
curve

* The result of the analytical separation of general market risk from
specific risk within the framework of a certain model

For the purposes of determining these additional capital require-
ments, the general market risk for equities is to be defined by means of a
single risk factor: a representative market index or the first factor or a lin-
ear combination of factors for the purposes of an empirical factor model.
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For interest-rate instruments, the general market risk shall correspond to
the fluctuation of the reference curve per currency based upon an estab-
lished liquid market.

The institution must opt for a method for determining the additional
requirements for specific risks and apply this method on a continual basis.

Should an institution provide the local supervisory authority with
evidence that not only residual risks but also event and default risks are
fully modeled, it may be dispensed from additional capital requirements
for specific risks.

2.8.4 Combination of Model-Based
and Standard Approaches

Institutions wishing to use internal models must in principle possess a
risk aggregation model which, at minimum, covers all risk factor cate-
gories (foreign exchange, interest rates, equity prices, and commodity
prices) with respect to general market risks.

During the phase when an institution is migrating to the model-
based approach, the local regulator can allow it to combine the model-
based and standard approaches under the condition that the same
approach is applied within the same risk factor category, i.e., either the
model-based or standard approach.

If positions in a certain risk factor category (such as commodities
risk) are absolute and insignificant when considered relatively, the local
regulator may also allow an institution not to integrate these into the
model-based approach, but to deal with them separately in accordance
with the standard approach.

If the model-based and standard approaches are combined, the total
capital requirement for market risks is arrived at through a simple addi-
tion of the capital requirements for each component.

2.8.5 Specification of Market Risk Factors
to Be Captured

An important part of a bank’s internal market risk measurement system is
the specification of an appropriate set of market risk factors, i.e., the mar-
ket rates and prices that affect the value of the bank’s trading positions.
The risk factors contained in a market risk measurement system should be
sufficient to capture the risks inherent in the bank’s portfolio of on- and
off-balance-sheet trading positions. Although banks will have some dis-
cretion in specifying the risk factors for their internal models, the follow-
ing guidelines should be fulfilled.

In principle, the risk aggregation model must take into consideration
all risk factors that impact the relevant positions of the institution. An ex-
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ception exists for the specific risks of equity and interest-rate instruments
whose capital requirements may also be computed in accordance with the
standard approach.

The following minimum requirements apply for the individual risk
factor categories:

* Interest-rate risks. The interest-structure risks in each currency in
which notable interest-rate-sensitive positions are held are to be
captured. In this respect, the following shall apply:

The modeling of the interest maturity structure is to be made in
accordance with a recognized method.

The number and distribution of the time bands must be appropriate
to the size and structure of operations; there must be six at a
minimum.

The risk aggregation model must capture spread risks. These
exist in that changes in value of cash flows with similar maturity
and currency but issuers of different rating categories are not
fully correlated.

* Foreign-exchange risks. Risk factors for the exchange rates
between the domestic currency and each foreign currency in
which the institution holds a significant exposure are to be taken
into consideration.

* Equity price risks. The risk aggregation model must take into
consideration a risk factor (e.g., a stock market index) at least for
each national market or single currency zone in which significant
positions are held. Risk factor definitions based on sector or
branch indexes are also possible.

+ Commodities risks. Risk factors are to be modeled for each group
of commodities. In addition, the risk aggregation model must
take into consideration risks in the form of so-called convenience
yields—i.e., different developments in spot and forward prices
not induced by interest rates.

* Risks of option positions. For options, the VaR measure, in
addition to delta risks, must capture at least the following risks:

Gamma risks. Risks arising from nonlinear relationships between
option price changes and changes in the price of the underlying
instrument.

Vega risks. Risks arising from the sensitivity of option prices
against changes in volatility of the underlying instrument.
Institutions with large and complex option portfolios must take
appropriate account of volatility risks of option positions
according to different maturities.
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* Specific risks of equity and interest-rate instruments. Specific risks
equate those parts of aggregate volatility which relate to
occurrences in connection with the issuer of the individual
instruments and which cannot be explained by general market
risks. To determine the capital requirements, the following
further differentiation is to be made:

Specific risks in the form of residual risks. A residual risk represents
that part of the volatility of price fluctuations of equity and
interest-rate instruments which cannot be explained empirically
by general market factors within the context of a single- or
multiple-factor model.

Specific risks in the form of event and default risks. Specific event
risks correspond to the risk that the price of a certain equity or
interest-rate instrument changes abruptly as a result of
occurrences in connection with the issuer and to an extent which
cannot be explained as a general rule by the analysis of historic
price fluctuations. In addition to default risk, any abrupt price
fluctuations in connection with shocklike occurrences—such as,
for instance, a takeover bid—constitute event risks.

An appropriate modeling of specific risks in the form of residual
risks presupposes that the model satisfies all quantitative and qualitative
minimum requirements, as well as that the following conditions are met:

+ The historic change in the portfolio value is explained to a large
degree.

* The model demonstrably captures concentrations; i.e., it is
sensitive to fluctuations in the composition of the portfolio.

* The model has proven itself to be robust even in periods of
strained market situations.

A complete capture of specific risks presupposes that residual risks as
well as event and default risks are captured by the risk aggregation model.

2.8.6 Minimum Quantitative Requirements

No specific type of risk aggregation model is prescribed for the determina-
tion of capital requirements for market risks. Institutions may determine
the VaR on the basis of variance-covariance models, historical simulations,
Monte Carlo simulations, and the like. The risk aggregation model, how-
ever, must fulfill the following quantitative minimum requirements:

* Periodicity of computation. The VaR is to be computed daily on
the basis of the prior day’s positions.
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* Confidence level. The computation of VaR should be effected

using a one-tailed forecasting interval with a confidence level of
99 percent.

* Holding period. In computing VaR, a change in the risk factors

corresponding to a change over a 10-day period is to be used.
Also allowed are VaR numbers which are, for instance,
determined on the basis of a holding period of 1 day and
converted to a value corresponding to a holding period of 10
days by multiplication by 10. Institutions with significant option
positions must, however, convert in due course to capturing in
the risk aggregation model the nonlinear relationship between
option price changes and changes in the price of the
corresponding underlying instrument by means of 10-day
changes in risk factors.

* Historical observation period and updating of data sets. The

observation period for the forecasting of future changes and
volatilities in risk factors, including the correlation between
them which is at the basis of the VaR computation, must amount
to one year at least. Should the individual daily observations be
taken into consideration with individual weights in the
computation of volatility and correlations (weighting), the
weighted average observation period (weighted lag) must be at
least six months (i.e., the individual values in the weighted
average must be at least six months old). The data sets must be
updated at least each quarter unless market conditions require
immediate updating.

Correlations. 'The VaR computation may be effected by
recognizing empirical correlations both within the general risk
factor categories (i.e., interest rates, exchange rates, equity prices,
and commodity prices, including related volatilities) and between
the risk factor categories in case the correlation system of the
institution is based on sound concepts and correctly
implemented. The correlations are to be continuously monitored
with particular care. Above all, the impact on the VaR of abrupt
changes in correlations between the risk factor categories are to
be computed and evaluated regularly during stress testing.
Should the computation of VaR be effected without considering
empirical correlations between the general risk factor categories,
the VaR for the individual risk factor categories is to be
aggregated through addition.

Alan Greenspan was very explicit about stress testing, highlighting

its importance in the context of liquidity and systemic risk:
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The use of internal models for risk analysis, and as the basis for regulatory
capital charges has become common so far as market risk is concerned.
While the limits of models, and the importance of the assumptions that must
be made to put them to use, have been reasonably well understood, those is-
sues have been brought into sharp focus by the Asian crisis. For example,
firms now appreciate more fully the importance of the tails of the probabil-
ity distribution of the shocks and of the assumptions about the covariance of
prices charges. The use of stress tests, which address the implications of ex-
treme scenarios, has properly increased.”

2.8.7 Minimum Qualitative Requirements

The supervisory authorities are able to assure themselves that banks using
models have market risk management systems that are conceptually
sound and that are implemented with integrity. Accordingly, the supervi-
sory authorities have specified a number of qualitative criteria that banks
have to meet before they are permitted to use a models-based approach.
The extent to which banks meet the qualitative criteria may influence the
level at which supervisory authorities set the multiplication factor. Only
those banks whose models are in full compliance with the qualitative cri-
teria are eligible for application of the minimum multiplication factor.

2.8.7.1 |Integrity of Data

The institution shall demonstrate that it possesses sound, documented, in-
ternally tested, and approved procedures which ensure that all transac-
tions are captured, valued, and prepared for risk measurement in a
complete, accurate, and timely manner. Manual corrections to data are to
be documented so that the reason and exact content of the correction may
be reconstructed. In particular, the following principles shall apply:

+ All transactions are to be confirmed daily with the counterparty.
The confirmation of transactions as well as their reconciliation is
to be effected by a unit independent of the trading department.
Differences are to be investigated at once.

* A procedure must be in force which will ensure the
appropriateness, uniformity, consistency, timeliness, and
independence of the data used in the valuation models.

+ All positions are to be processed in a manner which ensures
complete recording in terms of risk.

2.8.7.2 Independent Risk Control Department
The institution must possess a risk control department which has quali-
fied employees in sufficient number, is independent of the trading activi-
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ties, and reports directly to a member of the management team responsi-
ble for risk control.
Risk control shall support the following functions in particular:

Organization and implementation of risk monitoring systems
(trading and control systems).

Close control over daily operations (limits, profit and loss
statement, etc.) including measurement criteria for market risk.

Daily VaR computations, analyses, controls, and reporting:

Preparation of daily reports on the results of the risk aggregation
model, as well as analyses of the results, including the
relationship between VaR and trading limits.

Daily reporting to the responsible member of management.
Completion of regular backtesting.”

Completion of regular stress testing.

Testing and authorization of risk aggregation models, valuation
models for computing the daily profit and loss statement, and
models to generate input factors (e.g., yield-curve models).
Ongoing review and updating of the documentation for the risk
monitoring system (trading and control systems).

2.8.7.3 Management
The following provisions shall apply to management for the purposes of
using the model-based approach:

The responsible member of management must be informed
directly on a daily basis, and in an appropriate manner, of the
results of the risk aggregation model, and he or she shall subject
these to a critical review.

The responsible member of management who evaluates the daily
reports of the independent risk-monitoring department must
possess the authority to reduce the positions of individual traders
as well as to reduce the overall risk exposure of the bank.

The responsible member of management must be informed
periodically of the results of backtesting and stress testing by the
risk control department, and he or she must subject these results
to critical review.

2.8.74 Risk Aggregation Model, Daily Risk Management,
and System of Limits

The following principles shall apply for the relationship between the risk
aggregation model, daily risk control, and limits:
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* The risk aggregation model must be closely integrated into daily
risk control. In particular, its results must be an integral part of
the planning, monitoring, and management of the market risk
profile of the institution.

+ There must exist a clear and permanent relationship between the
internal trading limits and the VaR (as it is used to determine
capital requirements for market risks). The relationship must be
known by both dealers and management.

* The limits are to be reviewed regularly.

* The procedures to be followed in case the limits are exceeded,
and any applicable sanctions, must be clearly defined and
documented.

2.8.75 Backtesting

An institution using the model-based approach must possess regular,
sound, documented, and internally tested procedures for backtesting. In
principle, backtesting serves the purpose of obtaining feedback on the
quality and precision of the risk measurement system.

The process of backtesting retrospectively compares the trading in-
come during a defined period of time with the dispersion area of trading
income predicted by the risk aggregation model for that period. The goal
of the process is to be able to state, within certain probabilities of error,
whether the VaR determined by the risk aggregation model actually cov-
ers 99 percent of the trading outcome. For reasons of statistical reliability
of the assertions, the daily trading profits and the daily VaR are compared
over a longer observation period.

For the purposes of the model-based approach, a standardized back-
testing process is required to determine the multiplier specific to the insti-
tution. Regardless, institutions should also use backtesting on a lower
level than that of the global risk aggregation model—for example, for in-
dividual risk factors or product categories—in order to investigate ques-
tions regarding risk measurement. In this manner, parameters other than
those of the standardized backtesting process can be used in backtesting.

Institutions which determine not only requirements for general market
risks but also those for specific risks by means of a risk aggregation model
must also possess procedures for backtesting which indicate the adequacy of
modeling specific risks. In particular, separate backtesting is to be conducted
for subportfolios (equity and interest-bearing portfolios) containing specific
risks, and the results are to be analyzed and reported upon demand to the
local supervisory authority as well as to the banking law auditors.

Backtesting is to be conducted with consideration given to the fol-
lowing standards in order to determine the multiplication factor specific
to the institution:
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* The test must be based on the VaR computed for the daily market
risk report. The only difference relates to the fact that a holding
period of 1 day, not 10 days, is subject to a capital charge.

* The decision whether backtesting should be carried out on the
basis of actual trading results (i.e., inclusive of results of intraday
trading and inclusive of commissions), trading results from
which these items have been eliminated, or hypothetical trading
results determined by revaluation to market of the financial
instruments in the institution’s portfolio on the preceding day is
left, in principle, to each individual institution. The condition is
that the process may be declared to be sound, and the income
figures used must not systemically distort the test outcome. In
addition, a uniform process over the time period is to be applied;
i.e., the institution is not free to change the backtesting
methodology without consulting the local supervisory authority.

* The sampling method applied is to be based on 250 prior
observations.

The daily VaR reported internally, as well as the trading result on the
day of computation, are to be documented in a manner that is irreversible
and that may be inspected at any time by the local supervisory authority
and the banking law auditors.

The institution shall daily compare the trading result with the VaR com-
puted for the day before. Cases in which a trading loss exceeds that of the cor-
responding VaR are designated as exceptions. Thereview and documentation
of these exceptions (for observations for the 250 preceding trading days) is to
be undertaken at least each quarter. The result of this quarterly review is to be
reported to the local supervisory authority and the banking law auditors.

The increase in the multiplication factor specific to the institution
corresponds to the number of exceptions noted during the observation pe-
riod of the preceding 250 trading days (Table 2-11). In the case of the in-
crease of the multiplication factor dependent on backtesting, the local
supervisory authority can ignore individual exceptions if the institution
demonstrates that the exception does not relate to an imprecise (forecast-
ing quality) risk aggregation model.

If there are more than four exceptions for the relevant observation
period before 250 observations are available, the local supervisory author-
ity is to be notified immediately. From that day forward, the institution
must compute VaR with an increased multiplier until the local supervi-
sory authority has made a final decision.

If an institution-specific multiplication factor greater than 3 should
be set as a result of backtesting, it is expected that the origin of the impre-
cise estimates of the risk aggregation model will be investigated and, if
possible, eliminated. The setting of the multiplier to 4 requires a compul-

www.4electron.com



Market Risk 109

TABLE 2-11

Multiplication Factor Specific to the Institution

Number of Exceptions Increase in Multiplication Factor
4 or fewer 0.00
5 0.40
6 0.50
7 0.65
8 0.75
9 0.85
10 or more 1.00

sory rapid and careful review of the model. The shortcomings are to be
eliminated swiftly. Otherwise, the conditions for using the model-based
approach will be deemed violated.

A reduction of the multiplication factor by the local supervisory au-
thority will ensue only if the institution can demonstrate that the error has
been remedied and that the revised model presents an appropriate fore-
casting quality.

2.8.7.6 Stress Testing

An institution using the model-based approach must apply regular,

sound, consistent, documented, and internally tested stress-testing proce-

dures. Important goals of stress testing are to ascertain whether the equity

can absorb large potential losses and to derive possible corrective action.
The definition of meaningful stress scenarios is left, in principle, to

the individual institution. The following guidelines, however, shall apply:

* Scenarios which lead to extraordinary losses or which render the
control of risks difficult or impossible are to be considered.

* Scenarios with extreme changes in market risk factors and the
correlation between these (arbitrarily set scenarios or historic
scenarios corresponding to periods of significant market
turbulence) are to be applied.

* Scenarios specific to the institution which must be considered
particularly grave in regard to the specific risk positions are to be
applied.

* The analyses must capture liquidity aspects of market
disturbances in addition to extreme changes in market risk
factors and their intercorrelation.
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* The risks of all positions are to be included in stress testing,
especially option positions.

In addition to actual quantitative stress tests and analyses thereof,
lines of responsibility must exist to ensure that the outcome of stress testing
will trigger the necessary measures:

+ The results of stress testing must be periodically reviewed by the
responsible member of management and be reflected in the
policy and limits that are set by management and the internal
authority for direction, supervision, and control.

+ If certain weaknesses are uncovered through stress testing, steps
must be taken immediately to deal with these risks appropriately
(e.g., by hedging or by reduction of the risk exposure).

2.8.7.7 Ciriticisms of the Internal Model Approach

The internal model approach has been highly welcomed and criticized at
the same time. This part of the accord has been severely criticized by the
International Swaps and Derivatives Association (ISDA). In particular, the
multiplication factor of 3 is viewed as too large. The ISDA showed that a
factor of 1 would have provided enough capital to cover periods of global
turmoil, such as the 1987 stock market crash, the 1990 Gulf War, and the
1992 European Monetary System (EMS) crisis. An even more serious criti-
cism is that the method based on an internal VaR creates a capital require-
ment that is generally higher than the standard model prescribed by the
Basel Committee. Hence, the current approach provides a negative incen-
tive to the development of internal risk models.

29 THE PRECOMMITMENT MODEL

The debate on the appropriate risk measurement system took another
turn when the U.S. Federal Reserve Board proposed a precommitment ap-
proach to bank regulation in 1995. Under this third alternative, the bank
would precommit to a maximum trading loss over a designated hori-
zon. This loss would become the capital charge for market risk. The su-
pervisor would then observe, after, say, a quarterly reporting period,
whether trading losses exceeded the limit. If so, the bank would be pe-
nalized, which might include a fine, regulatory discipline, or higher fu-
ture capital charges. Violations of the limits would also bring public
scrutiny to the bank, which provides a further feedback mechanism for
good management.

The main advantage of this “incentive-compatible” approach is that
the bank itself chooses its capital requirement. As Kupiec and O’Brien
have shown, this choice is made optimally in response to regulatory
penalties for violations.” Regulators can then choose the penalty that will
induce appropriate behavior. www.4electron.com
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This proposal was welcomed by the ISDA, which argued that this
approach explicitly recognizes the links between risk management prac-
tices and firm-selected deployment of capital. Critics, in contrast, pointed
out that quarterly verification is very slow in comparison to the real-time
daily capital requirements of the Basel proposals. Others worried that dy-
namic portfolio adjustments to avoid exceeding the maximum loss could
exacerbate market movements, in the same way that portfolio insurance
supposedly caused the crash of 1987.

2.10 COMPARISON OF APPROACHES

At this point, it is useful to compare the pros and cons of each method. The
first, the standard model method, is generally viewed as least adequate
because of the following factors:

* Portfolio considerations. The model ignores diversification effects
across sources of risk.

* Arbitrary capital charges. The capital charges are only loosely
related to the actual volatility of each asset category. This can
distort portfolio choices, as banks move away from assets for
which the capital charge is abnormally high.

+ Compliance costs. Given that many banks already run
sophisticated risk measurement systems, the standard model
imposes a significant additional reporting burden.

The second method, the internal model, addresses all of these issues.
It relies on the self-interest of banks to develop accurate risk management
systems. Internal VaR systems measure the total portfolio risk of the bank,
account for differences in asset volatilities, and impose only small addi-
tional costs. In addition, regulatory requirements will automatically
evolve at the same speed as risk measurement techniques, as new devel-
opments will be automatically incorporated into internal VaRs.

Unfortunately, from the viewpoint of regulators, the internal model
still has some drawbacks:

* Performance verification. Supervisors are supposed to monitor
whether internal VaRs indeed provide good estimates of future
profits and losses in trading portfolios. As capital charges are
based on VaRs, there may be an incentive to artificially lower the
VaR figure to lower capital requirements; thus, verification by
regulators is important. The problem is that, even with a well-
calibrated model, there will be instances when losses will exceed
the VaR by chance (e.g., 5 percent of the time using a 95 percent
confidence level). Unfortunately, long periods may be needed to
distinguish between chance losses and model inaccuracies. This
issue makes verification difficult. www.4electron.com
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* Endogenity of positions. The banks’ internal VaRs typically
measure risk over a short interval, such as a day. Extending these
numbers to a 10-day trading period ignores the fact that positions
will change, especially in response to losses or unexpectedly high
volatility. Therefore, measures of long-horizon exposure ignore
efficient risk management procedures and controls. Perhaps this
is why the ISDA found that the current approach appeared too
conservative.

Note that these problems do not detract from the usefulness of VaR
models for corporate risk management. From the viewpoint of regulators,
however, the precommitment approach has much to recommend, because
it automatically accounts for changing positions. In addition, the risk cov-
erage level is endogenously chosen by the bank, in response to the penalty
for failure, which creates fewer distortions in capital markets.

Unfortunately, all models suffer from a performance verification
problem. The regulator can compare only ex post, or realized, performance
to ex ante estimates of risk or maximum loss. Unless the maximum loss is
set extremely high, there always will be instances in which a loss will ex-
ceed the limit even with the correct model. The key then for regulators is
to separate good intentions and bad luck from reckless behavior.

2.11 REVISION AND MODIFICATION OF THE
BASEL ACCORD ON MARKET RISKS

2.11.1 The E.U. Capital Adequacy Directive

The history of capital adequacy requirements in Europe must be put in the
perspective of plodding movements toward European economic and po-
litical integration. The Single European Act of 1985 committed member
countries to achieving a free market in goods, services, capital, and labor.
To this end, the European Union’s Investment Services Directive (ISD),
which came into effect on January 1, 1996, swept away restrictions against
nonlocal financial services. Up until then, a securities firm that wanted to
do business in another European Union country had to abide by local
rules—for instance, having to establish separately capitalized subsidiaries
(and expensive offices) in foreign countries. In effect, this raised the cost of
doing business abroad and made Europe’s internal market less efficient
than it might otherwise have been.”

Under the new regulations, firms based in one E.U. country were au-
thorized to carry out business in any other E.U. country. This was ex-
pected to lead to the general consolidation of office networks. For
instance, Deutsche Bank announced that its global investment banking ac-
tivities would be centralized in London. Also, the centralization of risk
management would provide for better control of financial risks. In addi-
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tion to efficiency gains, more competition was expected to drive down
transaction costs and increase the liquidity of European financial markets.

To discourage firms from rushing to set up shop in the country with the
lowest level of regulations, however, the European Union adopted Europe-
wide capital requirements known as the Capital Adequacy Directive
(CAD ). The CAD, published in March 1993, laid down minimum levels of
capital to be adopted for E.U. banks and securities houses by January 1996.

In many ways, the CAD paralleled the Basel guidelines. It extended
the 1989 Solvency Ratio and Own Funds Directives, which were similar to
the 1988 Basel accord. The 1993 requirements were very similar and in
some cases identical to those laid out in the 1993 Basel proposal. The
amendment to incorporate market risks led to the updated version, CAD
II (April 1997), which allowed all E.U. institutions to run their own VaR
models for daily calculation.

There were some differences, however. First, the Basel guidelines
were aimed only at banks, not securities houses. Regulation of securities
houses is concerned mainly with orderly liquidation, while bank regula-
tors aim to prevent outright failure. Second, the CAD II guidelines were
put into effect in 1996, whereas the Basel rules became effective in 1998,
which left a period during which European firms had to comply with a
separate set of guidelines.

2.11.2 New Capital Adequacy Framework
to Replace the 1988 Accord

The market risk approaches remained unchanged.'” Refer back to the dis-
cussion earlier in this chapter of the 1996 Amendment to the Capital Ac-
cord to Incorporate Market Risks (Section 2.6), which outlines the
quantitative approaches in detail.

2.12 REGULATION OF NONBANKS

In many ways, the regulation of nonbank financial intermediaries paral-
lels that of banks. Each of these institutions must learn to deal effectively
with similar sources of financial risk.

Also, there is a tendency for lines of business to become increasingly
blurred. Commercial banks have moved into trading securities and pro-
vide some underwriting and insurance functions. The trading portfolios
of banks contain assets, liabilities, and derivatives that are no different
from those of securities houses. Therefore, trading portfolios are meas-
ured at market values, while traditional banking items are still reported at
book value. With the trend toward securitization, however, more and
more assets (such as bank loans) have become liquid and tradable.
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2.12.1 Pension Funds

Although pension funds are not subject to capital adequacy requirements,
a number of similar restrictions govern defined-benefit plans. The current
U.S. regulatory framework was defined by the Employee Retirement In-
come Security Act (ERISA) promulgated in 1974. Under ERISA, companies
are required to make contributions that are sufficient to provide coverage
for pension payments. In effect, the minimum capital is the present value
of future pension liabilities. The obligation to make up for unfunded liabil-
ities parallels the obligation to maintain some minimal capital ratio. Also,
asterisk weights are replaced by a looser provision of diversification and of
not taking excessive risks, as defined under the “prudent man” rule.

As in the case of banking regulation, federal guarantees are provided
to pensioners. In the United States, the Pension Benefit Guarantee Corpo-
ration (PBGC), like the Federal Deposit Insurance Corporation (FDIC),
charges an insurance premium and promises to cover defaults by corpo-
rations. Other countries have similar systems, although most other coun-
tries rely much more heavily on public pay-as-you-go schemes, in which
contributions from current employees directly fund current retirees. The
United States, Britain, and the Netherlands are far more advanced in their
reliance on private pension funds. Public systems in countries afflicted by
large government deficits can ill afford generous benefits to an increas-
ingly aging population. As a result, private pension funds are likely to
take on increasing importance all over the world. With those will come the
need for prudential regulation.

2.12.2 Insurance Companies

Regulation of insurance companies is globally less centralized than that of
other financial institutions, whose insurance is regulated at the national
level. In the United States, the insurance industry is regulated at the state
level. As in the case of FDIC protection, insurance contracts are ultimately
covered by a state guaranty association. State insurance regulators set na-
tionwide standards through the National Association of Insurance Com-
missioners (NAIC).

In December 1992, the NAIC announced new capital adequacy re-
quirements for insurers. As in the case of the early 1988 Basel accord, the
new rules emphasized credit risk. For instance, no capital would be
needed to cover holdings of government bonds and just 0.5 percent for
mortgages, but 30 percent of the value of equities would have to be cov-
ered. This ratio was much higher than the 8 percent ratio required for
banks, which some insurers claimed put them at a competitive disadvan-
tage vis-a-vis other financial institutions that were increasingly branching
out into insurance products.
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In the European Union, insurance regulation parallels that of banks,
with capital requirements, portfolio restrictions, and regulatory interven-
tion in cases of violation. For life insurance companies, capital must ex-
ceed 4 percent of mathematical reserves, computed as the present values
of future premiums minus future death liabilities. For non-life insurance
companies, capital must exceed the highest of about 17 percent of premi-
ums charged for the current year and about 24 percent of annual settle-
ments over the past three years.

2.12.3 Securities Firms

The regulation of securities firms is still evolving. Securities firms hold se-
curities on the asset and liability sides (usually called long and short posi-
tions) of their balance sheets. Regulators generally agree that some
prudent reserve should be available to cover financial risks. There is no
agreement, however, as to whether securities firms should hold capital to
cover their net positions, consisting of assets minus liabilities, or their
gross positions, consisting of the sum of all long plus short positions.

The United States and Japan use the gross position approach, the
United Kingdom uses the net position, and the Basel Committee and the
European Union consider a variant of both approaches. The European
Union, for instance, required firms to have equity equal to 2 percent of
their gross positions plus 8 percent of their net positions as of 1996.

Dimson and Marsh compare the effectiveness of these approaches
for a sample of detailed holdings of British market makers."" Comparing
the riskiness of the portfolio to various capital requirements, they show
that the net position approach, as required by the United Kingdom, dom-
inates the E.U. and U.S. approaches, as it best approximates the actual
portfolio risk. The net position approach comes closest to what portfolio
theory would suggest.

Although there are differences in the regulations of banks and secu-
rities firms, capital requirements are likely to converge as banks and secu-
rities firms increasingly compete in the same markets. Currently, the same
accounting rules apply to the trading-book activities of banks and the
trading activities of securities firms. In the United States, the 1933 Glass-
Steagall Act, which separates the commercial and investment bank func-
tions, is slowly being chipped away. The 1933 act is widely viewed as
obsolete and overly restrictive, especially in comparison with the univer-
sal banking system prevalent in Europe. Cracks in the Glass-Steagall wall
started to appear in 1989, when commercial banks were allowed to under-
write stocks and bonds on a limited basis (although no more than 10 per-
cent of their revenues could come from underwriting). Banks have also
been expanding into insurance products, such as annuities, although fur-
ther expansion is being fiercely resisted by U.S. insurance companies.
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More recently, VaR has been gaining prominence in the regulation of
securities firms. The Securities and Exchange Commission, the Commod-
ity Futures Trading Commission, and six major Wall Street securities
houses have entered an agreement to base capital requirements on VaR
methodology. An authoritative resource for counterparty risk manage-
ment, published by the Counterparty Risk Management Policy Group
(CRMPG) in June 1999, is improving counterparty risk management prac-
tices. CRMPG was formed by a group of 12 parties in the aftermath of the
1998 market turmoil to promote better industrywide counterparty market
and credit risk practices. As for the commercial banking system, VaR is
bound to become a universally accepted benchmark.'”

2.12.4 The Trend Toward
Risk-Based Disclosures

In addition to deriving strategic benefits from risk measurement and man-
agement, institutions can use their risk management systems to generate
the kinds of reports that regulators are seeking. Disclosure guidelines re-
leased by the U.S. Securities and Exchange Commission (SEC) in 1997
allow companies to use VaR-type measures to communicate information
about market risk. While many companies may be interested in measur-
ing the aggregate market risk of their underlying exposures and hedge in-
struments for internal purposes, current regulations require only the
disclosure of market risk—sensitive instruments (e.g., derivative con-
tracts). Disclosure of underlying exposures and other positions is encour-
aged, but not required. Whether companies decide to report only the
required disclosures or to also include the encouraged disclosures, the
systems being used for internal risk measurement can be leveraged to
meet regulatory disclosure requirements.

2.12.5 Disclosure Requirements

SEC market risk disclosure requirements affect all companies reporting
their financial results in the United States.'” These regulations apply to de-
rivative commodity instruments, derivative financial instruments, and
other financial instruments (investments, loans, structured notes, mort-
gage-backed securities, indexed debt instruments, interest-only and princi-
pal-only obligations, deposits, and other debt obligations) that are sensitive
to market risk, all of which are collectively called market risk—sensitive
instruments.

The SEC requires that companies provide both quantitative and
qualitative information about the market risk—sensitive instruments they
are using.'” Currently, the allowed alternatives for the reporting of quan-
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titative information include tabular summaries of contract fair values;
measures of sensitivity to market rate changes; and VaR measures ex-
pressing potential loss of earnings, cash flows, or fair values.

The New Basel Capital Accord has integrated disclosure require-
ments as an integral part of the entire accord, across all risk factors:

The third pillar, market discipline, will encourage high disclosure standards
and enhance the role of market participants in encouraging banks to hold
adequate capital. The Committee proposes to issue later this year [2001]
guidance on public disclosure that will strengthen the capital framework.'®

2.12.6 Encouraged Disclosures

Apart from setting requirements on market risk-sensitive instruments,
the SEC encourages, but does not require, risk disclosures on instruments,
positions, and transactions not covered by Item 305 of Regulation S-K and
Item 9A of Form 20-F. Such instruments can include physically settled
commodity derivatives, commodity positions, cash flows from antici-
pated transactions, and other financial instruments, such as insurance
contracts. The BIS emphasizes disclosure practices and requires that regu-
lations on the disclosure of specific, relevant information regarding mar-
ket, credit, and operational risk be enforced; thus, the banks become more
transparent.

In general, the reporting of the combined market risk of underlying
business exposures and market risk—sensitive instruments should provide
a more accurate portrayal of a firm’s total risk profile than reporting for
market risk—sensitive instruments alone.

2.13 MARKET INSTRUMENTS
AND CREDIT RISKS

Credit exposure and market risk are interrelated, and the boundaries be-
tween credit and market risk increasingly overlap and merge; this is partic-
ularly obvious in the case of credit risk derivatives. It can be argued that
credit risk is a component of market risk, as it reflects the company- or
issuer-specific risk. A change in the quality of a company and its ability to
fulfill its financial obligations is, in an efficient market, immediately re-
flected in the specific risk, either on the equity side through the idiosyncratic
risk or on the fixed-income side through the spread on top of the risk-free
term structure. This reflects the balance sheet, as all financing instruments
ultimately lead back to the balance sheet of the original underlying com-
pany and should therefore reflect the same company-specific risk.

Credit exposures from market-driven transactions such as swaps,
forwards, and purchased options are an issue for all participants in the
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OTC derivatives markets. Credit or market risk can result from fluctua-
tions in market rates. (More instrument types are analyzed and decom-
posed regarding market, credit, and operational risk in Chapter 3.)

In the case of a swap, the interrelationship of credit and market risk
can be illustrated in a simple example. Party A engages in an interest-rate
swap with Party B, paying a five-year fixed rate and receiving a three-
month LIBOR. If the five-year rate goes down, A incurs a market loss be-
cause it agreed to pay B an above-market interest rate. On the other hand, if
a 10-year rate falls, the swap is in the money for A. However, this mark-to-
market (MTM) gain on the swap is now a credit exposure to B—if B defaults,
A forsakes the MTM gain on the swap. Therefore, a company has credit ex-
posure whenever rates fluctuate in its favor. A company has potential credit
exposure from the time a contract is initiated up to final settlement.

For example, simulating a simple equity-index fall would do little to
uncover the risk of a market-neutral risk arbitrage book. In a real-world
example, Long Term Capital Management (LTCM) had leveraged credit-
spread-tightening positions (i.e., long corporate bond positions were
interest-rate hedged with short Treasuries) in August 1998. This portfolio
was supposedly market neutral.'®

A stress test for spread widening (i.e., flight-to-safety phenomenon)
would have uncovered the potential for extreme losses. Stressed markets
often give rise to counterparty credit risk issues that may be much more
significant than pure market impacts. For example, a market-neutral swap
portfolio could result in huge credit exposures if interest rates moved sig-
nificantly and counterparties defaulted on their contractual obligations.
While market rates and creditworthiness are unrelated for small market
movements, large market movements could precipitate credit events, and
vice versa. Note that it is much more straightforward to reduce market
risk than credit risk. To reduce the market risk in our example, Party A can
purchase a 10-year government bond or futures contract, or enter into an
opposite swap transaction with another counterparty. Credit risk presents
a more complex problem. For example, taking an offsetting swap with an-
other counterparty to reduce market risk actually increases credit risk (one
counterparty will always end up owing the party the net present value of
the swap). Solutions to the credit problem are available, however. Party A
could arrange a credit enhancement structure with Party B, such as struc-
turing a collateral or MTM agreement (e.g., Party B agrees to post collat-
eral or pay the MTM of a swap on a periodic basis, or if a certain threshold
is reached). Furthermore, a credit derivative could be written by a third
party to insure the swap contract.

Options have their own credit and market risk profile (Figure 2-8).
Only purchasers of options have credit exposure to their counterparts. If
the option is in the money and the counterparty defaults, the party is in
trouble. For example, Party A has potential credit exposure when it buys a
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FIGURE 2-8

Market, Credit, and Operational Risks from a Transaction Perspective.
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put option on the S&P 500 Stock Index to insure an equity portfolio. If the
equity market falls and Party A’s counterparty defaults on its obligation to
honor the put option, A would incur a credit loss (for example, if the in-
surer of its equity portfolio does not fulfill its obligation). Sellers of op-
tions do not have credit exposure. After a party sells an option and collects
the premium, it is not exposed to its counterparty (for example, the coun-
terparty will not owe it anything, but it will potentially owe something to
the counterparty). As a seller of options, a party incurs only market risk
(i.e., the risk that market rates will move out of its favor). The projected
credit exposure of options increases with time, with the peak exposure ex-
pected just before final settlement.

The credit risk of swaps and forwards is mostly counterparty risk.
Counterparties engaging in swaps and forwards incur credit exposure to
each other. Swaps and forwards are generally initiated at the money. That
is, at the beginning of a contract, neither counterparty owes the other any-
thing. However, as rates change, the MTM value of the contract changes,
and one counterparty will always owe another counterparty money (the
amount owed will be the MTM value).

Usually, the projected credit exposure of an interest-rate swap has a
concave shape. Projected exposure of a currency swap, however, increases
with time and peaks just before settlement. A currency swap has a larger,
and continually upward sloping, exposure profile due to the foreign-
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exchange risk of the principal amount, which is exchanged only at final
settlement. Projected credit exposure of a forward also slopes continually
upward, as there is no exchange of payments before settlement.

2.14 SUMMARY

Market risk management has become a relatively mature discipline.
Therefore, this chapter focuses on the evolution of the different mod-
els and approaches, and on the conditions and assumptions which are
linked to those models and approaches. The groundbreaking works of
Markowitz and Black and Scholes 50 years ago set the framework in the
market risk area, subsequently enhanced and modified by others. These
origins have shaped the profile of the discipline and provided a substan-
tial set of specialized parameters and assumptions, typical for a discipline
considered to have an integrated framework. The terms time horizon, di-
versification, and volatility, just to mention three parameters, have a differ-
ent meaning within the market risk framework than in credit risk or
operational risk. The international regulatory body has developed the su-
pervisory framework for each risk category independently from the other
categories, and tries to bring the individual components together in the
new capital adequacy framework.

The discussion of different models and their application within the
regulatory framework covering market risk-related issues is a central part
of this chapter. The Basel Committee on Banking Supervision of the Bank
for International Settlement has moved from a prescriptive approach on
supporting risk with capital to a risk-sensitive framework, and the latest
approach is intended to integrate the market, credit, and operational risk
categories into an integrated risk framework. This chapter focuses on the
conceptual approaches regarding the modeling of market risk and the reg-
ulatory initiatives on market risk and VaR.
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