TR AR H « H - 58%F (Perry H. Beaumont) 2%
W4 “"fw%ﬁ %
Vs E kERE W F R

e IR\ B2 H i



BERENENH - 0000

INANCIAL ENGINEERING PRINCIPLES

A UNIFIED THEORY FOR FINANCIAL
PRODUCT ANALYSIS AND VALUATION

—a
v i%
Pl B« H » 1§54 (Perry H. Beaumont) 3

R BT
W FE KEE R F ER

e v [ N\ BE K7 i Bt

WILEY




EHERME (CIP) Wik

SRTE/MBRE, KRRGH, HEFER
JEx: PEARKES RS, 2007

SRR UBEH « EMRT)

ISBN 978-7-300-08110-6

I.&-

I.OH O Ot

. SME-REHE-RSFR-HH
IV. F830

o EASAE 34 CIP i (2007) 45 067425 2

HYBER SR - RMEF]
EmIE

fE - H- %% ¥
HER W

BE KBE FB SER

HEETT PEARKFEHEM

it H dERPERA# 3B MBEME 100080
B iF 010-62511242 (BER) 010- 62511398 (JFHEH)

010 - 82501766 (HEMIAE) 010 - 62514148 ({THI#K)

010 - 62515195 (BRFTAFD 010 - 62515275 (EEARAEI)
| H#t  http: //www. crup. com. cn

http: //www. ttrnet. com (AKX¥BFM)
2 W HeHE
1 B U EHDURER R R R
M % 215mmX275mm 16 F &k M X 200746 A% 1M
BB ¥ 19.58%E1 B & 200746 A% 1 XA
¥ ¥ 551000 E # 26007

BN WMBLN PR RMEN



| ) |2] |

MASRARCERN T ik, 2RAANES RN, AEFAANEERES T
e XA GBKBEE, PAMEX —BH, BAPERLLIRPETAFRLAES
HHERAT, " EREABERBP - BIEEHERENELSWEENE, TRREH¥
EEAROHAR, REHAFALADIEHRAARBEPERABANKERY, ENEEXRLTH
ELERZRNBERRAAL, HTREKAURKRZAERANARE, FEXNERFTHAH
HWER, RIOANXBERFAR-TTARBERFIRE R FEMN, RIEETHRET R %,

WpX MK, TEARAFHREBFERELNBRLAS, RHTESLF oML L
HWXERFIBM, REZMRALTANMRE:

F—, MEHM, AEHMNRET -HESMENEHM, PREWFE REF, AAHEY,
eRTHESHM, BRRTE5L4R, BREX. BEALXAMAEE, eR TR AAFE. &
B¥E10NMRE, BRTE2RETLARNEIELBHRE,

B, RERUMNWEE, XERBEH) ZFRT - KEREZMHNELMRZR, FE3
REER, RATHAYO T XERHHA, TERZHAT - LHZELANURTERRE
EWHWAE, EERKRENPASKHETERRE T REH AL,

B, PXAER, EARY, W THEXBRENTR, RNEAT LR T L -AHHF
B ZRFIEM BT XHE, PXEBRIRRU4MER, BANE, THAGENNE
HBmETPXRE, TEFLEHEANENEE,

AEEHIEERATRHEREGEBSF R T L NANKY ARGEATERTENL
ARUERXBELRXBHAL,

AEEHRENRERFNBRRER, S RARILRENESR, Rl AREHE,

PEARK S B




W) |i¥ & Al

i

ARIEE-NFXIRBLRENEN, 2RARLELBEBANFER IS RA R
THAHKE, BXASHFRALRFEAHANL, RPAHELAAERNSRTLESR, 54
BMeRHTARLBRENTH AR, TARTIREREREFHRA TR AR Y, B A
MBAXBEOTERALBRIBNERPEARBAL LN SR, WS FE, FAHHRENET
EHREHELRRANEE, 2RIEFHNGTLEREATRT,

1991%, BFAMIEHH4 (International Association of Financial En-
gineers, IAFE) R IKRZK 2R IEFNEREL, FHLRFNEFAR, 2RIHE
RGELEREGE, R¥, TREBEDF AR RIHAARFELRS S, Al EHMBRLEBF
B, 2BIEBHBCET “ClF” § “Qli”, BERANMRETHER, FRAMRTHERY
ABIE, RAIRBHNBRARTEARUBBRAMATE, - HAESRIBFAHTHENR
bRFHN, CERXRYILRFRFRAFIN AN, ELERY, 2R IENAERENE
MERITLTIZENGFARECR AL TRANE W,

MAEFTE2MATLUNAEAK, YERNLFHESHBAZNLRALABAR LT, BHFFL
HeRAEHNAEFBAEALBTHIRRA R ZE, AHLAHREFAFEFER, TR
HEAREBHNFALMFERITR, OAIREERGTIARIREFEFE, oTFBHK
HEAARGLBTHEY, ALTHEARMATRTUR S REMN A -SSR E, ETU
FRARLILEBTHHTFRAR, EXRF, 2RIENEAREARA N LR EOMAR
THRZEEMNRE,

FE-HHBEEMLH (2RIE) —FHLRIRNQTFRERRGBET - MNE—WERE
Z, FFRATOANERBBENZAIN TR RO RPN RERARAITR, ATHTREN
BERK, TN ELERFAANEREE: & (RE, #5RAL), AKX (A%, TH
S#t, M) R (AES, AeRMRRATAZFTTRTHM), EhEa L, 2644
TIMARERLREXERH#TRE T FPRE, BN GRONEMIE, AREFERT
GHAREZFTENAL, kEIBRXEZFRARMR T oMEFRFE TN ARG HE

a4,




SHEHEANRYUNRL, —RABANZ AN T E, FPHE-EBLXHAZHE, HRZ
AR BEFHZAL, MEZAZTHEERIRE, XHASEY, XEAHREETENINER. &
CHEXMBE-NMAHZAER, HZEHRT 2 HERLERNER, TEZEXRWNZFWEA,
TREAMAN AR EHIRELE, AP T ENFTFASRTERAUZIL, 2HOTHEEKY
ERFEIBRANEAHIAN AN EATENAS, TFRELANBFRZEHRXHFLE,

HER, KBEA, HFE, RE, MFEH, A0, BHES5XHNEE, 2P hAERAR
AR,

HF R
2007 £ 4 A FAFE




Casting aside the traditional notion of financial products grouped within dis-
tinct, relatively isolated asset classes, Beaumont insightfully uncovers com-
mon characteristics that allow the practitioner to better understand
interrelationships between bonds, equities, and currencies. Importantly, the
author drafts a hands-on roadmap to help investors manage these asset man-
agement building blocks within an integrated portfolio context.

Moving aggressively away from “box thinking,” the author creatively
develops an applied geometry of self-contained triangles to accent the essen-
tial functional qualities of various product or cash flow categories. Macro-
topics are then added around the perimeter of these triangles to illustrate
common traits or themes that the author pulls together to help weave the
complex fabric of financial engineering.

The text and the entire Appendix for Chapter 4 are peppered with prac-
tical examples that give Financial Engineering Principles a “real world” fla-
vor. In this way, professionals and laypersons alike have access to a virtual
Global Positioning System to safely and swiftly navigate the most challeng-
ing of financial straits, even as the market environment changes, strategic
courses are recalibrated, and new investment vehicles evolve.

Particularly timely, in a global financial arena marked by periods of
excessive volatility and widespread uncertainty, Beaumont devotes an entire
chapter to strategies and instruments that can help the portfolio manager
better quantify, allocate, and manage (or hedge) critical investment risks. By
employing a fresh cross-market approach, the author draws not just on prod-
uct-related risk drivers, but also on cash flow and credit interrelationships
to develop a richer, more powerful approach to risk management.

Financial Engineering Principles combines the best of a well-crafted
“practitioner’s guide” with an invaluable “reference work” to give readers
a financial engineering tool that will undoubtedly become one of the most
used tools in their investment management tool chest.

Gilbert A. Benz
Executive Director
Investment Solutions
UBS, Zurich, Switzerland



After nearly 20 years in the financial industry, and with assignments that
have taken me to every corner of the globe, it is only now that I feel this
book could be written.

In my first text, Fixed Income and Synthetic Assets, the idea was to trek
from the front of the yield curve to the back and provide ideas for how a
properly equipped financial toolbox could help identify trading strategies and
perhaps even assist with creating new financial products in the world of fixed
income.

Here my goal is to introduce a unifying theory among the various fac-
tors that make up the world of finance. The three fundamental factors to
this unified theory are products, cash flows, and credit. With a solid ground-
ing in these first principles, we will show how any financial security can be
better understood by financial professionals, students, or individual investors
who desire to go beyond more basic financial concepts.

After having spent years teaching about the financial markets, I continue
to find it disheartening that some students feel that global markets are far
more disparate than they are similar and shy away from thinking in a more
eclectic and encompassing way about the world. There are many common
elements across markets, and the potential insights to risk and reward that
can be gained from a more unified approach are simply tremendous.

While one overall goal of the book is to highlight the unifying aspect of
my approach to these key financial markets, the chapters can be quite
instructive on a stand-alone basis. By this I mean that a reader who is pri-
marily interested in bonds will not have to read any chapters beyond those
within the bond sections to fully capture the essence of that product type.
To this end, it bears emphasizing that when I refer to a unifying theory of
the financial markets, I am referring both to a unifying aspect within each
market segment and across them.

We are most certainly at a crucial juncture of the markets today. Recent
lessons have shown us that a new market dialogue is required. The generic
labels commonly used within finance today do not convey the same mean-
ing and value that they did years ago. A blanket reference to a bond versus
an equity ought no longer to evoke a sense of the former being a safer invest-
ment than the latter; just the opposite may be true in today’s highly engi-
neered marketplace. Unfortunately, the new kind of dialogue that financial
professionals must now practice does not fit the easy classifications that
suited the marketplace for decades if not centuries. It is not nearly enough
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to state that credit is a factor that permeates all markets, or that legal con-
siderations are key when determining what happens in the event of a
default. What is now absolutely essential is a clear understanding of the inter-
relationships among these (and many other) market dynamics and how the
use of such tools as probability theory and historical experience can help to
guide informed and prudent decision making.

The world of finance is not necessarily a more complex place today, but
it is most certainly a different place. A large step toward understanding the
new order is to embrace the notion of how similar financial products truly
are rather than to perpetuate outlived delineations of how they are so dif-
ferent. The dialogue in support of this evolution does not require a new, dif-
ferent vocabulary; rather we must use our existing vocabulary in a richer
and more meaningful way to portray more accurately a relevant perspective
of a security’s risk and reward profile. Terms like “duration” and “beta”
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have been around for a long time and are commonly used, though they are
woefully insufficient now as stand-alone concepts; they are much more valu-
able to investors when seen in broader context alongside other financial mea-
sures. This text shows why and presents new ways that long-standing
metrics of risk and return can be combined to assist with divining creative
and meaningful market insights.

Figure P.1 presents the layout of the entire book within a single diagram.
The concepts of products (bonds, equities, and currencies), cash flows (spot,
forwards and futures, and options), and credit (praducts, cash flows, and
issuers) are intended to represent more specific or micro-oriented consider-
ations for investors. Conversely, the concepts of financial engineering (prod-
uct creation, portfolio construction, and strategy development), risk
management (quantifying risk, allocating risk, and managing risk), and mar-
ket environment (tax, legal and regulatory, and investors) are intended to
represent more general or macro-oriented considerations. While the micro-
topics are presented pictorially as self-contained triangles to suggest that
these are the building blocks of finance, the macrotopics are presented
around the perimeter. of the triangle to suggest that these are broader and
more encompassing concepts. Two of the three topics in Chapter 3 are the
titles of Chapters 1 and 2. The significance of this is twofold: It highlights
the interrelated nature of markets, and it points out that credit is an
extremely important aspect of the market at large.

Let’s begin!



A work of this type typically is successful only because of the support and
assistance of a variety of individuals, and for me this is one of the most
rewarding aspects of engaging in a project such as this. The sacrifices asked
of immediate family, in particular, are usually great, and I am most grateful
to my wife, Aly, and my sons, Max, Jack, and Nicholas, for indulging their
husband and father in this latest work. Another dimension of this book is
that during the time of its writing I had the good fortune to live and work
on two continents and with global responsibilities. These experiences pro-
vided considerable food for thought, and I am grateful for that. I also want
to thank the anonymous reviewers of this text, though I fully accept any
errors as being completely my own. Finally, for their assistance with prepar-
ing this book, I want to thank Elena Baladron and Thomas Cooper.



This text presents, for the first time, a single unified approach to building
bridges across fundamental financial relationships. The top layer of this new
methodology is comprised of products, cash flows, and credit. Products are
financial securities including equities, bonds, and currencies. “Cash flow”
refers to the structure of a security and denotes if the asset is a spot, for-
ward or future, or option. Credit is a factor that winds its way through all
of the above. As recent market events readily attest, understanding credit
risk is paramount to successful investing.

While laying the fundamental groundwork, the text examines implica-
tions for investment-making decisions and develops a framework for how
investors and portfolio managers can evaluate market opportunities. Specific
trading strategies are presented, including detailed suggestions on how port-
folio managers can build optimal portfolios.

In short, this text provides a simple yet powerful introduction to iden-
tifying value in any financial product. While primarily intended for profes-
sional portfolio managers, individual investors and students of the financial
markets also will find the text to be of value. Key financial terms are high-
lighted in italics throughout the book for easy reference and identification.

While one obvious benefit of specialized texts is that they offer an in-
depth view of particular classes of financial products, an obvious short-
coming is that readers gain little or no appreciation for hybrid securities or
alternative investments. Is a preferred stock an equity by virtue of its credit
rating and the fact that it pays dividends, or is it a bond owing to its fixed
maturity date and its maturity value of par? With the rapid pace of finan-
cial innovation, convenient labels simply do not apply, and this is especially
the case today with credit derivatives. Thus, by virtue of its focus on the
dynamics of processes and interrelationships as opposed to more definitional
and static concepts, this text provides a financial toolbox that is equipped
to build or deconstruct any financial product that may evolve. To reinforce
this, each chapter builds on the previous one, and key concepts are contin-
uously reinforced.

Each chapter begins with a reference to a triangle of three themes that
will be explored within the chapter. A convenient property of any triangle
is that it has three points. Accordingly, if we were to label these three points
as A, B, and C respectively, point A is always one step away from either B
or C. The same can be said for point B relative to points A and C, or for
point C relative to A and B. This is a useful consideration because it sup-

vii



vill INTRODUCTION

ports the notion that while I may refer to three distinguishable niches of the
marketplace (as with equities, bonds, and currencies), I wish also to stress
how the three particular niches are also related—that they are always just
one step away from one another.

Chapter 1 provides fundamental working definitions of what is meant
precisely by equities, bonds, and currencies.

Chapter 2 presents cash flows—the way that a product is structured. The
three basic cash flow types are spot, forwards and futures, and options.

Chapter 3 presents credit. In its most fundamental form, credit risk is
the uncertainty that a counterparty cannot or will not honor its promise to
provide a good, service, or payment, and in a timely fashion. The chapter
examines credit risk from the perspective of products, cash flows, and issuers.

Chapter 4 demonstrates intra- and interrelationships among the trian-
gles presented in previous chapters and in a product creation context and
shows how hybrids can be analyzed. Indeed, with the new building block
foundation, the text demonstrates how straightforward it can be to construct
or decompose any security. Also presented are ideas on how to construct and
trade optimal portfolios relative to various strategies including indexation.

Chapter § continues the presentation of the unifying methodology in the
context of risk management and considers risk: quantifying, allocating, and
managing it.

Chapter 6 presents the market environment, by which is meant the more
macro-influences of market dynamics. Three fundamental macro-influences
include tax, legal and regulatory, and investor considerations.

Many senior institutional investors and those with considerable market
experience traditionally have viewed the bond, equity, and currency markets
as rather distinct and generally differentiated asset classes. Indeed, it would
not be too difficult at all to assemble a list of how these asset types are
unique. For example, the stock market is generally an exchange-traded or
listed market (including the New York Stock Exchange, NYSE), while the
currency market is generally an unlisted or over-the-counter (OTC) market,
(meaning not on an exchange), while bonds are more OTC than not,
although this situation is changing rapidly. Another point of distinction is
that over long periods of time (several years), equities generally have sported
superior returns relative to bonds, although also with a greater level of risk.
In this context, risk is a reference to the variability of returns. That is, the
returns of equities may be more variable year-to-year relative to bonds, but
over a long period of time the return on equities tends to be greater.

However, similarities among the big three products (equities, bonds, and
currencies) are much more dominating and persuasive than any differences.
But before listing these similarities, it is worthwhile to list the three points
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of conventional wisdom that places these asset types into three very differ-
ent spheres.

1. Stemming largely from their different risk-reward profiles, market pro-
fessionals who actively trade within these three asset classes generally
tend to specialize. Accordingly, equity trading often is protected and iso-
lated from bond trading, and vice versa; currencies also are typically seen
as being in their own world.

2. If only from a pure marketing perspective, if asset classes are “packaged”
differently and are marketed as truly unique and individual products, it
is perhaps easy to understand why the firms that sell these products (as
well as many that buy them) are keener to accept differences than sim-
ilarities.

3. Some powerful ideas within portfolio theory suggest that meaningful
diversification can allow for appreciable return enhancement opportu-
nities while also reducing risk profiles. With this particular orientation,
the drive to carve out separate and distinct asset classes becomes more
understandable.

To avoid misunderstanding, I must emphasize that I do not mean to sug-
gest that equities, bonds, and currencies are identical or even virtually so.
However, 1 do wish to show how these broad asset classes are interrelated
and to indicate that while they typically have different characteristics in dif-
ferent market environments, the big three are best understood as being more
like one another than unlike. That is, the big three have many things in com-
mon, and a pedigogical approach that embraces these commonalities has the-
oretical and practical value.

Consider the following example. Typically, interest rate risk is perceived
to be dominant among bonds while price risk is perceived to be the purview
of equities. But consider the risk profile of a long-dated stock option. This
instrument type actually trades on the Chicago Board of Options Exchange
and is known as a LEAP (for long-term equity anticipation securities). As
any knowledgeable LEAP trader will readily state, interest rate risk is quite
easily a LEAP’s single greatest vulnerability among the key market variables
that are used to value an option. Why? Since an option can be seen as a lever-
aged play on the market, and since leverage means financing, the cost of that
financing is measured by an interest rate. The longer the time that a strat-
egy is leveraged, the greater the overall contribution that is being made by
the relevant financing rate. Indeed, in some instances, an option need not
have a final expiration much beyond six months to have a situation where,
all else being equal, the price value of the LEAP responds more to an incre-
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mental change in the finance rate than an incremental change in the LEAP’s
underlying equity price. In other words, for certain longer-dated stock
options, the greatest risk at a particular point in time may be the risk asso-
ciated with financing rather than the underlying equity. Thus, the dominant
risk of an equity future may not be an equity price risk but an interest rate
risk: the dominant risk of bonds. Some LEAP traders actually buy or sell
Eurodollar interest rate futures in combination with their equity option
trades so as to help minimize any unwanted interest rate (financing risk)
exposure. More on this later.

Without question, global financial markets do encompass much more
than equities, bonds, and currencies. To name but a few other key market
segments, there are also precious metals and commodities of every shape,
size, color, and taste. By choosing to focus primarily on equities, bonds, and
foreign exchange, this text highlights the commonality among these three
markets; I do not mean to understate the depth and breadth of other finan-
cial markets. Indeed, Chapter § attempts to link the unified approach to these
other markets. The underlying principles for the big three are applicable to
every type of financial product.

Why focus on equities, bonds, and currencies? They are well-established
markets, they are very much intertwined with one another, and collectively
they comprise the overwhelming portion of global trading volume. Investors
do themselves a disservice if they attempt to define the relative value of a
particular corporate bond to the exclusion of balance sheet and income state-
ment implications of that firm’s equity outlook, and vice versa. And certainly
both equity and bond investors are well advised to monitor the currency pro-
file of their investments consistently. Even for locally based portfolio man-
agers who are interested solely in locally denominated products (as with a
U.S.-domiciled investor interested only in U.S.-dollar-denominated securi-
ties), the proliferation of venues to hedge away the currency component of
a given security provides the ability to embrace a global investment outlook.
With an American Depository Receipt (ADR), for example, a U.S.-based
investor can purchase a U.S.-dollar-denominated equity listed with a U.S.
equity exchange but with the equity issuer actually domiciled outside of the
United States.

As an overlay to the analysis of key financial products, the text devotes
considerable attention to credit issues and the ways that certain uses of cap-
ital can have profound implications. The notion of symmetry across a firm’s
capital structure and associated financial instruments is not necessarily a new
idea, although it has become increasingly deserving of new and creative
insights. In an important paper written in 1958 entitled “The Cost of
Capital, Corporate Finance, and the Theory of Investment,” Franco
Modigliani and Merton Miller first suggested, among other propositions,
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that the financial instrument used by a firm to finance an investment is irrel-
evant to the question of whether the instrument is worthwhile; issuing debt
to finance an acquisition, for example, will not make it a more profitable
investment than issuing equity.! While the “M&M propositions” came under
much attack when first introduced (notably for what were decried as unrea-
sonable assumptions underlying the propositions), in 1990 Miller received
the Nobel Prize in economics, largely due to his work in the area of capital
structure, and Modigliani received the same prize in 1985.

It has been said that a useful way of thinking about the various (per-
haps even heroic) assumptions? underlying the M&M propositions is that
they at least contribute to a framework for analysis. If the framework argues
for a particular type of symmetry between bonds and equities, asymmetries
may be exposed in the process of questioning key assumptions. The same
spirit of questioning ought also to be encouraged to better understand any
practical or theoretical framework. Thus, students and practitioners of
finance must question how existing financial relationships differ (or not)
from theoretical contexts and explore the implications. In essence, such
exploration is the mission of this text, which provides an innovative way to
think about market linkages and synergies and sketches a practical blueprint
that both students and practitioners can use for a variety of applications.

Franco Modigliani and Merton Miller, “The Cost of Capital, Corporate Finance,
and the Theory of Investment,” American Economic Review; December 1958, pp-
261-297.

*Within the theoretical context of presenting their ideas, Miller and Modigliani
assumed that companies don’t pay taxes and that all market participants have
access to the same information. In actuality, companies certainly do pay taxes, and

in most instances worldwide there is a tax advantage with debt offerings over
equity offerings.
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