INANCIAL
DERIVATIVLES

ricing and Risk Management

§ Y ¥ Y AR af g '/ "-,x'; S ‘ ’:,T"v 2 5 A

Robert W. Kolb, James A. Overdahl, Editors

KOLB SERIES IN FINANCE

Fssential Perspectives




FINANCIAL
DERIVATIVES

Pricing and Risk
Management

Robert W. Kolb
James A. Overdahl

The Robert W. Kolb Series in Finance

)

WILEY
John Wiley & Sons, Inc.



Copyright © 2010 by John Wiley & Sons, Inc. All rights reserved.

Published by John Wiley & Sons, Inc., Hoboken, New Jersey.
Published simultaneously in Canada.

No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form or by any means, electronic, mechanical, photocopying,
recording, scanning, or otherwise, except as permitted under Section 107 or 108 of the
1976 United States Copyright Act, without either the prior written permission of the
Publisher, or authorization through payment of the appropriate per-copy fee to the
Copyright Clearance Center, Inc., 222 Rosewood Drive, Danvers, MA 01923, (978)
750-8400, fax (978) 750-4470, or on the web at www.copyright.com. Requests to the
Publisher for permission should be addressed to the Permissions Department, John
Wiley & Sons, Inc., 111 River Street, Hoboken, NJ 07030, {201) 748-6011, fax (201)
748-6008, or online at www.wiley.com/go/permissions.

Limit of Liability /Disclaimer of Warranty: While the publisher and author have used
their best efforts in preparing this book, they make no representations or warranties with
respect to the accuracy or completeness of the contents of this book and specifically
disclaim any implied warranties of merchantability or fitness for a particular purpose. No
warranty may be created or extended by sales representatives or written sales materials.
The advice and strategies contained herein may not be suitable for your situation. You
should consult with a professional where appropriate. Neither the publisher nor author
shall be liable for any loss of profit or any other commercial damages, including but not
limited to special, incidental, consequential, or other damages.

For general information on our other products and services or for technical support,
please contact our Customer Care Department within the United States at (800) 762-2974,
outside the United States at (317) 572-3993 or fax (317) 572-4002.

Wiley also publishes its books in a variety of electronic formats. Some content that
appears in print may not be available in electronic books. For more information about
Wiley products, visit our web site at www.wiley.com.

Library of Congress Cataloging-in-Publication Data:

Kolb, Robert W., 1949—

Financial derivatives : pricing and risk management / Robert W. Kolb,
James A. Overdahl.

p- em. —(The Robert W. Kolb series in finance)

Includes bibliographical references and indexes.

ISBN 978-0-470-49910-8 (cloth)

1. Derivative securities. 2. Financial engineering. 1. Overdahl, James A.
II. Title.

HG6024.A3K648 2010

332.64'57-dc22 2009017152

Printed in the United States of America.

10987 654321



FINANCIAL
DERIVATIVES



The Robert W. Kolb Series in Finance provides a comprehensive view of the field
of finance in all of its variety and complexity. The series is projected to include
approximately 65 volumes covering all major topics and specializations in finance,
ranging from investments, to corporate finance, to financial institutions. Each vol-
ume in the Kolb Series in Finance consists of new articles especially written for the
volume.

Each Kolb Series volume is edited by a specialist in a particular area of finance, who
develops the volume outline and commissions chapters by the world’s experts in
that particular field of finance. Each volume includes an editor’s introduction and
approximately 30 articles to fully describe the current state of financial research
and practice in a particular area of finance.

The chapters in each volume are intended for practicing finance professionals,
graduate students, and advanced undergraduate students. The goal of each volume
is to encapsulate the current state of knowledge in a particular area of finance so
that the reader can quickly achieve a mastery of that special area of finance.
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Introduction

system is under remarkable stress, financial derivatives are at the center of the

storm. For the public at large, financial derivatives have long been the most
mysterious and least understood of all financial instruments. While some financial
derivatives are fairly simple, others are admittedly quite complicated and require
considerable mathematical and statistical knowledge to understand fully.

With vast changes for our financial system in prospect, there has never been
a time in which those engaged in setting public policy and the concerned general
public have a greater need for a general understanding of financial derivatives. As
the reader of this book will learn, financial derivatives are instruments of remark-
able power and very justifiable uses. However, as this text also freely acknowledges
and explains, the very power of these financial derivatives makes them subject to
accident in the hands of the incautious and also makes them effective tools for
mischief in the hands of the unscrupulous.

To contribute to an improved public understanding of these markets, Finan-
cial Derivatives explores the contemporary world of financial derivatives, starting
with a presumption of only a general knowledge of undergraduate finance. These
chapters have been written by many leading figures in academics, industry, and
government for the benefit of advanced undergraduates, graduate students, prac-
ticing finance professionals, and the general public. As such, the chapters in this
book provide a comprehensive understanding of financial derivatives. Financial
Derivatives is comprised of 37 chapters organized into six parts:

Part One, “Overview of Financial Derivatives,” provides an introduction to
and an overview of the types of financial derivatives, the markets in which they
trade, and the way that traders use derivatives, and it also offers a broader perspec-
tive addressing the question of the social function of derivatives markets. Against
that background, Part Two, “Types of Financial Derivatives,” explores the variety of
derivatives, starting with the agricultural and metallurgical derivatives that were
historically the first to be developed. This part also discusses financial derivatives
based on stock indexes, foreign currencies, energy, and interest rate instruments.
It continues by giving an overview of the variety of exotic options and a type of
exotic options known as an event derivative. Two chapters focus on credit default
swaps and structured credit products that have allegedly played a central role in
the recent crisis in financial markets. Executive compensation is always controver-
sial, it seems, and has generated particular outrage in the current crisis, so this part
discusses executive stock options and concludes with an overview of some of the
emerging financial derivatives that are likely to become prominent in the future.

I n a time in which the finance industry is under attack and our entire financial
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After having introduced the markets and types of derivatives in Parts One
and Two, Part Three turns to an examination of “The Structure of Derivatives
Markets and Institutions.” Chapter 17 analyzes the development and current state
of derivatives markets, and subsequent chapters take on issues such as a survey
of the participants in the market and the way in which transactions are fulfilled.
Fulfillment is a critical part of the market, because this issue concerns the honoring
and completion of contracts, without which no viable market can persist. Closely
related to this is the issue of counterparty credit risk—the risk that one party to the
derivatives contract might default on contractual obligations. This part also surveys
the regulation of derivatives markets, along with the principles of accounting as
they pertain to derivatives. The part concludes with a brief account of some of the
most famous derivatives disasters of recent decades.

Part Four, “The Pricing of Derivatives: Essential Concepts,” introduces the
fundamentals of determining the price of derivatives. The part begins by introduc-
ing the principle of no-arbitrage pricing. The first condition of a well-performing
market from the point of view of pricing is that prices in the market are such that
arbitrage is impossible—where arbitrage can be defined as the securing of a risk-
less profit without investment. With this background, the discussion turns to the
pricing of particular instruments, such as forward and futures contracts. Next the
part introduces the famous Black-Scholes option pricing model and then considers
the various ways in which this seminal model has been extended and enhanced
to apply to other derivatives. The part concludes with an analysis of the pricing of
swap contracts.

Part Five, “Advanced Pricing Techniques,” extends the pricing analysis ini-
tiated in Part Four. The chapters in this part are more technical, beginning with
showing how Monte Carlo methods can be applied to price derivatives. The dis-
cussion of Monte Carlo techniques is immediately followed by a consideration
of finite difference models, models that can be applied with great benefit when
analytical models are not available. Much of the pricing of derivatives turn on the
path that the underlying good is presumed to follow. When this path is described
statistically, the description is known as a stochastic process, an understanding of
which is necessary to more sophisticated analysis. Finally, this part explores how
option prices respond to changes in their various input values.

Part Six, “Using Financial Derivatives,” concludes the book. By this time, the
reader will be well aware that financial derivatives are very valuable for managing
risks and for providing information about the future prices of underlying goods.
Financial derivatives can also be used as tools of quite sophisticated speculation.
This part begins with an exploration of option strategies used in speculation and
shows how the same strategies can also be used to reduce risk. Next comes a
discussion of how hedge funds use financial derivatives and, more exactly, how
hedge funds use the techniques of financial engineering. Financial derivatives are
powerful tools for managing interest rate risk, as this part also explores. Chapter
36 examines real options, options based on physical assets or opportunities that
firms possess. The book concludes with a discussion of how firms can use financial
derivatives to manage their own risks.
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