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Preface

The Financial Risk Manager Handbook Plus Test Bank
provides the core body of knowledge for financial risk
managers. Risk management has rapidly evolved over the
past decade and has become an indispensable function in
many institutions.

This Handbook was originally written to provide support for
candidates taking the FRM examination administered by
GARP. As such, it reviews a wide variety of practical topics in
a consistent and systematic fashion. It covers quantitative
methods, major financial products, as well as market, credit,
operational, and integrated risk management. It also
discusses investment risk management issues essential for
risk professionals.

This edition has been thoroughly updated to reflect recent
developments in financial markets and changes in the
structure of the FRM program. The book is now structured to
correspond to the two levels of the FRM exams. All of the
chapters have been updated to account for recent
developments in financial markets and regulations. In
particular, current issues are integrated in the second part
of the book. New chapters have been added, including
chapters that deal with advanced univariate and
multivariate models, as well as advanced option models.
Finally, this Handbook incorporates the latest questions from
the FRM examinations. Modern risk management systems
cut across the entire organization. This breadth is reflected
in the subjects covered in this Handbook. The Handbook
was designed to be self-contained, but only for readers who
already have some exposure to financial markets. To reap
maximum benefit from this book, readers ideally should
have taken the equivalent of an MBA-level class on
investments.



Finally, | want to acknowledge the help received in writing
this Handbook. In particular, | would like to thank the
numerous readers who shared comments on previous
editions. Any comment or suggestion for improvement will
be welcome. This feedback will help us to maintain the high
quality of the FRM designation.

Philippe Jorion
October 2010
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Founded in 1996, the Global Association of Risk
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countries. With deep expertise and a strong reputation,
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perspective and framework needed to further develop
competencies in the ever-evolving field of risk management.

For more information about the FRM program, please visit
www.garp.com/frmexam.
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risk management, the GARP Digital Library (GDL) is the hub
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library's unique iReadings™, allow users to download
individual chapters of books, saving both time and money.
There are over 1,000 readings available from 12 different
publishers. The GDL collection offers readings to meet the
needs of anyone interested in risk management.

For more information, please visit
www.garpdigitallibrary.org.

GARP EVENTS AND
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GARP hosts major conventions throughout the world, where
risk professionals come together to share knowledge,
network, and learn from leading experts in the field.
Conventions are bookended with interactive workshops that
provide practical insights and case studies presented by the
industry's leading practitioners.

GARP regional chapters provide an opportunity for
financial risk professionals to network and share new trends
and discoveries in risk management. Each of our 52
chapters holds several meetings each year, in some
locations more often, focusing on issues of importance to
the risk management community, either globally or locally.
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Introduction

GARP's formal mission is to be the leading professional
association for financial risk managers, managed by and for
its members and dedicated to the advancement of the risk
profession through education, training, and the promotion of
best practices globally. As a part of delivering on that
mission, GARP has again teamed with Philippe Jorion to
produce the sixth edition of the Financial Risk Manager
Handbook Plus Test Bank.

The Handbook follows GARP's FRM Committee's published
FRM Study Guide, which sets forth primary topics and
subtopics covered in the FRM exam. The topics are selected
by the FRM Committee as being representative of the
theories and concepts utilized by risk management
professionals as they address current issues.

Over the years the Study Guide has taken on an
importance far exceeding its initial intent of providing
guidance for FRM candidates. The Study Guide is now being
used by universities, educators, and executives around the
world to develop graduate-level business and finance
courses, as a reference list for purchasing new readings for
personal and professional libraries, as an objective outline
to assess an employee's or job applicant's risk management
qualifications, and as guidance on the important trends
currently affecting the financial risk management
profession.

Given the expanded and dramatically growing recognition
of the financial risk management profession globally, the
Handbook has similarly assumed a natural and advanced
role beyond its original purpose. It has now become the
primary reference manual for risk professionals,
academicians, and executives around the world.
Professional risk managers must be well versed in a wide



variety of risk-related concepts and theories, and must also
keep themselves up-to-date with a rapidly changing
marketplace. The Handbook is designed to allow them to do
just that. It provides a financial risk management
practitioner with the Ilatest thinking and approaches to
financial risk-related issues. It also provides coverage of
advanced topics with questions and tutorials to enhance the
reader's learning experience.

This sixth edition of the Handbook includes revised
coverage of the primary topic areas covered by the FRM
examination. Importantly, this edition also includes the
latest lessons from the recent credit crisis, as well as new
and more recent sample FRM questions.

The Handbook continues to keep pace with the dynamic
financial risk profession while simultaneously offering
serious risk professionals an excellent and cost-effective tool
to keep abreast of the latest issues affecting the global risk
management community.

Developing credibility and global acceptance for a
professional certification program is a lengthy and
complicated process. When GARP first administered its FRM
exam in 1997, the concept of a professional risk manager
and a global certification relating to that person's skill set
was more theory than reality. That has now completely
changed, as the number of current FRM holders exceeds
16,000.

The FRM is now the benchmark for a financial risk
manager anywhere around the world. Professional risk
managers having earned the FRM credential are globally
recognized as having achieved a level of professional
competency and a demonstrated ability to dynamically
measure and manage financial risk in a real-world setting in
accordance with global standards.

GARP is proud to continue to make this Handbook
available to financial risk professionals around the world.



Philippe Jorion, a preeminent risk professional, has again
compiled an exceptional reference book. Supplemented by
an interactive Test Bank, this Handbook is a requirement for
any risk professional's library.

The Test Bank is a preparatory review for anyone studying
for the FRM exam and for risk professionals interested in
self-study to review and improve their knowledge of market,
credit, and operational risk management. The Test Bank
contains hundreds of multiple-choice questions from the
2007, 2008, and 2009 FRM exams, with answers and
solutions provided. The Test Bank can be downloaded
following the instructions on the FRM™ Test Bank Download
page at the end of this book.

Global Association of Risk Professionals
October 2010



Part One

Foundations of Risk
Management



Chapter 1

Risk Management

Financial risk management is the process by which
financial risks are identified, assessed, measured, and
managed in order to create economic value.

Some risks can be measured reasonably well. For those,
risk can be quantified using statistical tools to generate a
probability distribution of profits and losses. Other risks are
not amenable to formal measurement but are nonetheless
important. The function of the risk manager is to evaluate
financial risks using both quantitative tools and judgment.

As financial markets have expanded over recent decades,
the risk management function has become more important.
Risk can never be entirely avoided. More generally, the goal
is not to minimize risk; it is to take smart risks.

Risk that can be measured can be managed better.
Investors assume risk only because they expect to be
compensated for it in the form of higher returns. To decide
how to balance risk against return, however, requires risk
measurement.

Centralized risk management tools such as value at risk
(VAR) were developed in the early 1990s. They combine two
main ideas. The first is that risk should be measured at the
top level of the institution or the portfolio. This idea is not
new. It was developed by Harry Markowitz (1952), who
emphasized the importance of measuring risk in a total
portfolio context.: A centralized risk measure properly
accounts for hedging and diversification effects. It also
reflects the fact that equity is a common capital buffer to
absorb all risks. The second idea is that risk should be



measured on a forward-looking basis, using the current
positions.

This chapter gives an overview of the foundations of risk
management. Section 1.1 provides an introduction to the
risk measurement process, using an illustration. Next,
Section 1.2 discusses how to evaluate the quality of risk
management processes. Section 1.3 then turns to the
integration of risk measurement with business decisions,
which is a portfolio construction problem. These portfolio
decisions can be aggregated across investors, leading to
asset pricing theories that can be used as yardsticks for
performance evaluation and for judging risk management
and are covered in Section 1.4. Finally, Section 1.5 discusses
how risk management can add economic value.

1.1 RISK MEASUREMENT
1.1.1 Example

The first step in risk management is the measurement of
risk. To illustrate, consider a portfolio with $100 million
invested in U.S. equities. Presumably, the investor
undertook the position because of an expectation for profit,
or investment growth. This portfolio is also risky, however.

The key issue is whether the expected profit for this
portfolio warrants the assumed risk. Thus a trade-off is
involved, as in most economic problems. To help answer this
question, the risk manager should construct the distribution
of potential profits and losses on this investment. This
shows how much the portfolio can lose, thus enabling the
investor to make investment decisions.

Figure 1.1 Distribution of Monthly Returns on U.S. Stocks



