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PREFACE

This volume is an adaptation for the professional market of the most recent 10th
(“millennium”) edition of Dr. Helfert's best-selling Techniques of Financial
Analysis, which, with more than half a million copies in print over the past 38
years, has given the student, analyst, and business executive a concise, practical,
usable, and up-to-date overview of key financial/economic analysis tools. The
presentation format has always been carefully designed to help the reader under-
stand the linkage between management decisions and their impact on the financial
performance and the economic value of abusiness. This book helps the reader to
interpret financial reports, develop basic financial projections, evaluate business
investment decisions, assess the implications of financing choices, derive the
value of abusiness or a security, and understand the role of analysisin achieving
the goal of shareholder value creation. Every technique and measure is described
and demonstrated in the context of important underlying financial and economic
concepts, but without delving into theoretical abstraction.

A Unique Systems Approach to Financial M anagement

The concept that any business is essentially an integrated system of cash flows
driven by management decisions provides the book’s foundation. All analytical
tools and related financial/economic concepts are discussed within this systems
context, which reflects the three basic types of decisions made continuously by
the management of any ongoing business. investment, operating, and financing.
The materials are also structured around the viewpoints of the major partiesinter-
ested in the analysis and performance of a business: managers, owners, and cred-
itors. The book begins by providing a perspective on the recent speculative
excesses in the new economy’s “dotcom™ revolution, with the argument that basic
economics and financial analysis have never changed, but only were ignored at
times. Next, the key concept of the business system and all of its relationshipsto
financial analysis and statementsis presented in detail, from which the discussion
proceeds to explain the various techniques and conceptsin alogical flow. Closure
is provided by returning to the systems concept in the final chapters on valuation
and managing for shareholder value. Within this structure, however, practicality
always remains paramount. Any issues and concepts going beyond what is essen-
tial are left to the more specialized textbooks and articles identified in the refer-
ences. The systems approach is also reflected in the commercially available
Financial Genome business analysis and planning software and its accompanying
interactive templates.

Xvii
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xviii Preface

TheAudience

Ever since thefirst edition appeared in 1963, the book has consistently maintained
aunique appeal both for students (graduate and undergraduate) and practitioners
because of its clarity and commonsense presentation. Straddling the educational
and professional markets, the book requireslittleif any background in finance and
accounting and provides an accessible, self-contained overview of the essential
financial management concepts and tools. Countless students have found the book
an understandable and useful guide for their studies and kept the book for ready
reference in their careers, while large numbers of professionals—whether finan-
cial practitioners or nonfinancial managers—recognized the practicality and ap-
plicability of the book’s approach to their needs and decision-making.

Originally an outgrowth of the compact technical briefing materialsused in
the MBA program at the Harvard Business School, which supplement practical
case study discussion with essential background, the book has been regularly up-
dated and modified approximately every four years. The tenth “millennium” edi-
tion reflects not only the latest practice in the use of the various financial
techniques, but a so the experience gained over nine editions from the widespread
use the book has enjoyed in university finance courses, both graduate and under-
graduate, and from hundreds of executive development seminars and in-company
programs in the United States, Canada, Latin America, and overseas, including
those conducted by the author in numerous Fortune 100 client companies. Fre-
guently translated into nine foreign languages over the years, the book has tran-
scended the confines of American business practice on which it is built, because
the way in which the analytical methods are described makes them almost uni-
versally applicable.

What’s New in this Book

The 10th edition of Techniques of Financial Analysis, on which this volume is
based, has been refined and updated while preserving the logical, integrated flow
of the materials. After setting the stage in Chapter 1, the coverage begins with an
overview of the “business system” and the key financial analysistools, all the way
to the development of business valuation and the newly developed materials on
managing for shareholder value. The discussion of the analysis of business in-
vestments and business valuation have been expanded into two chapters each, to
provide additional insights, practical examples, and greater linkage to shareholder
value creation. The various graphics supporting the text, several of them new ad-
ditions, were tested for their effectiveness in numerous executive devel opment
programs over the past 12 years. Also, where appropriate, specific references to
spreadsheet analysis have been included and examples are presented in this read-
ily accessible format to ease the mechanical aspects of analysis.

An entirely new feature is the optional availability of the advanced, knowl-
edge-based financial analysis software package, Financial Genome, created by



Preface XiX

Modernsoft, Inc. This professional application enables the user to develop finan-
cia statements, the whole range of key financial measures, and integrated finan-
cial projections and plans, as well as ad hoc financial analyses. The patented
knowledge-based technology enables the user to readily perform these tasks from
spreadsheet data or data bases with assured internal consistency, without having
to worry about cell locations and formulas. Knowledge of financial terms, rela-
tionships, and statement structures is built in, but can be accessed and displayed
at will for enhanced understanding. The software is also accompanied by a series
of interactive templates and displays relating to many of the key exhibits of this
book, especially the core diagram of the business system. The templates are de-
signed to enhance the learning experience by graphically illustrating the impact of
changes in assumptions and conditions. Many templates are also designed for
general use, such as break-even and present value analysis. Financial Genome is
described in detail in Appendix |. Interested readers can download the software
for trial, as well as the “TFA Templates,” from Modernsoft, Inc's web site:
www.modernsoft.com.

As before, chapters 2 through 6 of the book form an integrated set, built
around the conceptual overview of the business system, its decisiona context, and
its relationship to financial statements and analytical tools as presented in Chap-
ter 2. The coverage of analytical methods begins in Chapter 3 with funds flow
analysis, movesonto financial performance analysis, coversfinancial projections,
and culminates in a discussion of the financial dynamics useful in modeling fi-
nancial conditions and growth capabilities.

Chapters 7 through 11 deal with more specialized topics such as business
investment analysis, the cost of capital, financing choices, and valuation of secu-
rities and businesses, while the final Chapter 12 returns to the systems context in
an expanded discussion of the conceptual and analytical aspects of managing for
shareholder value. Theinformational Appendix |11 was updated to include key on-
line references.

The process of revision and current adaptation has not, however, affected
the book’s primary focus on the doable and practical—in effect an “executive
briefing” concept—and on building the reader’s basic ability to grasp financial re-
lationships and issues. As before, the book presupposes only that the user has
some familiarity with basic accounting concepts.

Acknowledgments
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book. My thanks also go to my business associates and to my colleagues at uni-
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Dr. William J. Clancey, John W. Wu, and Lee Hecht for their enthusiasm and ex-
pertise in adapting the major concepts of the book and its approach in our devel-
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templates. Their insights and suggestions were most val uable during the recent re-
vision of this book, and their unwavering dedication to creating this unique pro-
fessional financial analysis and planning software has been exemplary.

| would aso like to state my sincere appreciation to the McGraw-Hill pub-
lishing team who made this edition a reality; Jeffrey Krames, Publisher, and
Stephen Isaacs, sponsoring editor, have both consistently and generously guided
the book through its various stages.

Finally, | continue to be most gratified by the positive responses from so
many individual users, past and current, who have found the book helpful in their
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INTRODUCTION

When an analyst, business executive, or student is dealing with afinancial issue,
or wishes to understand the financial implications and economic trade-offs in-
volved in decisions about business investment, operations, or financing, a wide
variety of analytical techniques—and sometimes rules of thumb—is available to
generate quantitative answers. Selecting the appropriate tools from these choices
isclearly an important part of the analytical task. Yet, experience has shown again
and again that first devel oping a proper perspective for the problem or issueisjust
asimportant as the choice of the tools themselves.

Therefore, this book not only presents the key financial tools generally
used, but also explains the broader context of how and where they’re applied to
obtain meaningful answers. To this end, the second chapter provides an integrated
conceptual backdrop both for the financial/economic dimensions of systematic
business management and for understanding the nature of financial statements,
data, and processes underlying financial analysis techniques. All subjects are
viewed in the context of creating shareholder value—a fundamental concept that
isrevisited in the final chapter on managing for shareholder value.

While the tools and techniques covered in this book are discussed and
demonstrated in detail, the user must not be tempted to view them as ends in
themselves. It's simply not enough to master the techniques alone! Financial/
economic analysisis both an analytical and ajudgmental process which helps an-
swer questions that have been carefully framed in a managerial context. The
processis at its best when the analyst’s efforts are focused primarily on structur-
ing theissue and its context, and only secondarily on data manipulation. We can’'t
stress enough that the basic purpose of financial analysisis to help those respon-
sible for results to make sound business decisions within a relevant cash flow
framework.

Apart from providing specific numerical answers, “solutions’ to financial
problems and issues depend significantly on the points of view of the various par-
tiesinvolved, on the relative importance of the issue, and on the nature and relia-
bility of the information available. In each situation, the objective of the analysis
must be clearly understood before pencil is put to paper or computer keys are
touched—otherwise, the process becomes wasteful “number crunching,” even if
the workload itself is eased by analytical software.

Management has been defined as “the art of asking significant questions.”
The same applies to financial analysis, which should be targeted toward finding
meaningful answers to these significant questions—whether or not the results are
fully quantifiable. In fact, the qualitative judgments involved in finding answers
to financial/economic issues can often count just as heavily as the quantitative

XXi
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xXii Introduction

results, and no analytical task is complete until these aspects have been carefully
spelled out and weighed.

The degree of precision and refinement to which any financial analysisis
carried also depends on the specific situation. Given the uncertain nature of many
of the estimates used in calculations, it's often preferabl e to develop ranges of po-
tential outcomes rather than precise answers. At the same time, alot of effort can
be wasted in further refining answers that clearly suggest the choice of particular
alternatives—there's no need to belabor the obvious! Moreover, common sense
dictates that most of the analytical effort should be directed at areas where the
likely payoff from additional analysis is largest—to match the amount of energy
expended with the significance of the results.

Thefollowing points are a suggested checklist for review and consideration
before any financial analysistask is begun. Thislist should be helpful to the per-
son actually doing the work aswell as to the manager who may have assigned the
guestion or project to an associate:

1. What'sthe exact nature and scope of the issue to be analyzed? Is
the issue and its relative importance in the overall business context
truly understood, and have its attributes been clearly spelled out,
including al the relevant alternatives that should be considered?

2. Which specific variables, relationships, and trends are likely to be
helpful in analyzing the issue? What's the order of their importance,
and in what sequence should they be addressed?

3. Arethere possible waysto obtain a quick “ballpark” estimate of the
likely result to help decide (a) what the critical data and steps might be,
and (b) how much effort should be spent on refining these?

4. How precise an answer is necessary in relation to the importance of the
issue itself? Would additional refinement be worth the effort?

5. How reliable are the available data, and how is this uncertainty likely to
affect the range of results? What confirmation might be possible, and at
what degree and cost of effort?

6. Aretheinput datato be used expressed in cash flow terms—essential
for economic analysis—or are they to be applied within an accounting
framework to test only the financial implications of a decision?

7. What limitations are inherent in the tools to be applied, and how will
these likely affect the range of results obtained? Are the tools chosen
truly appropriate to solving the issue?

8. How important are qualitative judgments in the context of the issue,
and what's the ranking of their significance? Which analytical steps
might in fact be made unnecessary by such considerations?

Only after having thought through these questions should specific analyti-
cal work on any issue proceed. The amount of care and effort expended on taking
this critical first step at the beginning of the task will pay off in much more fo-
cused and meaningful work and results. In effect, we're talking about using a



Introduction XXiii

rational approach to problem solving in financial/economic analysis. In the end,
thisis what effective support of decision making involving a company’s invest-
ments, operations, and financing is al about, because shareholder value creation
isthelogical result of sound business decisions carefully analyzed and success-
fully implemented.
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CHAPTER 1

THE CHALLENGE OF
FINANCIAL/ECONOMIC
DECISION-MAKING

At the time the tenth edition of this book appeared in August 1999, the business
world was caught up in astill-growing state of euphoria over the high technology
sector and especially the “dot.com” phenomenon, which promised to revolu-
tionize the way business was done, whether business-to-business or business-
to-consumer. There was also the impression, actively promoted by many
commentators, pundits and financial professionals, that a different era of analyti-
cal practice had arrived. It was argued that many of the “old” ways of judging per-
formance and business prospects would no longer be valid, as market valuations
of scores of new or emerging businesses skyrocketed. However, when the market
bubble contracted sharply, beginning in the Spring of 2000 and into the first year
of the new millennium, 2001, there was a great deal of soul searching among fi-
nancial professionals and investors alike, all trying to explain the sharp reversa
and to speculate on how it was possible that so many judgments and expectations
were not founded in redlity.

Asaway of introducing the range of analytical concepts and tools contained
in this book, we' |l attempt to characterize some of the key attributes of the “new
economy” phenomenon and draw conclusions about the implications for financial
analysis. In fact, we'll argue that the “basics’ of financial/economic analysis and
thinking have never changed. Many of the excesses of the period might have been
prevented if even the most elementary economic principles had been foll owed.

We'll put into perspective the constructive role of what we call the eco-
nomic manager, aquintessential requirement for sustainable success in businesses
large and small. Thiswill also be an opportunity to comment briefly on the prac-
tice of financial/economic analysisin operating and assessing a business. Finally,
we' |l characterize the key attributes of the val ue-creating company, the successful
enterprise with a robust business model and a sustainable strategic advantage,
which fulfills and even exceeds expectations of the investing community.

Copyright 2001 The McGraw-Hill Companies, Inc. Click Here for Terms of Use.



2 Financial Analysis: Tools and Techniques

For many years the purpose and contribution of this book have been to help
make financial/economic analysis a practical, understandable and usable process
for managers and analysts, and we argue with conviction that applying these con-
ceptsto both established and emerging businesses has rarely been moreimportant
than now. As we enter the new millennium, continuation of our strong economic
performance in the fast-moving business environment will depend on how well
internal decision-making processes support and extend the new technologies and
productivity improvements—which, after all, have helped create a decade of
record economic expansion. We believe that the decision criteria for these
processes should be, and will remain, based on sound economic principles, on the
use of cash flow reasoning, and on well-defined trade-offs involved in decisions
large and small. In other words, we are talking about applying solid economic
management.

Lessons for the Millennium

As we enter the new millennium, two sets of issues about financial/economic
analysis principles and practice offer themselves for discussion as an introduction
to this book. The first is the concept of the so-called new economy, and the sec-
ond is the applicability and relevance of time-tested methodol ogies and toolsin
the years ahead.

The New Economy

Much has been written and said about the impact of new technologies, of thein-
formation revolution, and of the Internet on our economy, not only in the United
States, but worldwide. There is no question that the changes in information tech-
nology and communications capability have drastically altered both actual and
potential ways of doing business. For example, instant access to inventory status
at both the customer and manufacturer/supplier levels, and creative linkages
through order processing and outsourcing have not only reduced fundstied upin
inventories, but have also aligned these companies much more closely with ac-
tual demand patterns. The ability to customize products and services has been
greatly enhanced, whilelead times have shrunk in the supply chain to unheard of
low levels. Information technology has been the key to achieving much more
effective processes throughout the business world, and once they are properly
selected and managed, the processes of data access, storage, application and
exchange become much easier. The Internet has become the facilitator for in-
stant sharing of information, and for linking entities with common interests and
needs. Beyond that, the Internet promises to become a preferred processing
medium for countless services, including accounting, data storage, analytical
software, investment analysis, and others, offering instant access from any point
in the world. Not only can high technology companies take advantage of these
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capabilities, but the potential for productivity enhancement extends to even the
most basic of industries and services.

The examples cited above, as well as new applications not yet devel oped,
can have asignificant impact on both operational and strategic conditionsin most
industries and services. The business models of existing companies have to be
adjusted to reflect the capabilities of these developments, to the extent that they
apply. Likewise, companies directly engaged in pursuing such emerging and fast-
paced opportunities must develop business modelsthat are likely to succeed, even
though they find themselves on the leading edge of new developments that are not
yet fully understood. Thus the new economy represents both an opportunity and a
challenge to business management.

What are the implications of these trends for business financial analysisand
economic decision-making? Clearly, the pace of business activity and the speed
with which opportunities emerge has accel erated greatly, resulting in the need for
quicker analysis and decision-making. This means, among other things, design-
ing information gathering and interpretation processes to ensure that appropriate
decision-making data are available when needed. It also means that internal deci-
sion practices need to be rationally attuned to these shorter time frames. All these
issues can be addressed in methodical ways.

Some K ey Questions

However, severa business concepts have emerged in the recent past that give am-
ple reason to pause and consider whether they represent a dose of wishful think-
ing. These concepts largely apply to the new and emerging businesses of the new
economy, but also have cast a shadow over more established companies. We'll
look at the most important ones briefly:

* Successive advances in innovation guarantee success.
» High volume position is the key to competitive advantage.
 Profitability is an old-fashioned concept.

Innovation. Theideathat successive waves of innovation are the main driver
of long-term performance in a new or emerging business—or an existing one,
of course—appears to be sound when viewed in the abstract. Clearly, innova-
tions in technology, processes, and methodology have occurred, sometimes
dramatically, in the U.S. and world economies. Whole new businesses emerged
over the past two centuries as advances in manufacturing, transportation, ser-
vices and communication came in sometimes rapid, successive cycles, speed-
ing up exponentially in the past several decades. But the important lesson from
economic history is that innovation alone does not guarantee success to the in-
dividual enterprise, whether pioneering or merely riding along with the chang-
ing opportunities.
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It is here that the interpretation of the new economy and its innovative as-
pects began to conflict with basic economic reality in the past several years. As
high-technology and “dot.com” enterprises attempted to seize the potential of in-
novative advances, basic notions of achieving positive cash flow and profits were
cast aside. Instead, the argument was. “ Aslong as we keep innovating and are do-
ing it faster than others, we'll have positioned ourselves to warrant the confidence
of our investors.” It was this argument that contributed to the phenomenon of
initial public offering prices soaring to unprecedented heights, giving new and
untried enterprises market valuations that rivaled those of long-established, suc-
cessful Fortune 100 corporations. The magic lure of innovation became a substi-
tute for economic performance, and rampant speculation rather than thoughtful
analysis drove venture capitalists, investment bankers, analysts, and individual in-
vestors to participate in the ride to quick riches.

Forgotten was the fact that where a great many innovators try, only avery
few succeed, and they succeed only because they achieve acceptable financial re-
sults within a time span over which investors are willing to commit themselves.
Ignored was the fact that results depend on the ability to deliver products and ser-
viceswhich customers are actually willing to buy at adequate prices. One only has
to think of the number of automobile companiesthat were started at the beginning
of the automotive age, and how many survived, despite technical innovations
made by many firmsthat no longer exist. The reason the innovating company suc-
ceedsisbecauseit isbuilt on sound, sustainable strategies, effective management,
and economic decision-making, enabling it to seize and exploit innovative oppor-
tunities better than itsrivals. If successive innovations come aong, the successful
company will repeat these principles. Thusit is not innovation alone, but the con-
sistent and difficult application of sound strategic and economic management that
brings about eventual success. And the underpinnings of such successful strategic
and economic management are sound financial/economic analysis and its inter-
pretation—the very principles and tools we'll discuss in this book.

Volume position. The second concept we wish to highlight aso appears sound
when viewed in principle, namely, that obtaining a commanding volume position
in the market as early as possible is a critical ingredient of successful strategies.
This can lead to lower costs, more effective marketing, logistics, synergies and
lasting competitive advantage. General Electric, one of the most successful long-
run value builders for decades, preached and practiced Jack Welch's mantra of
being No. 1 or No. 2 in any of the businesses in which it chose to engage and con-
tinue. When it came to the new economy, however, the same principle was often
applied without much thought being given to one critical economic requirement:
the trade-off between the outlays required to establish position, and the economic
benefits to be derived over time from this investment. In the “dot.com” sector of
the economy, the principle of large scale and volume was interpreted as, for ex-
ample, getting the most “eyeballs’ to view one's web site, or building up the
largest customer base possible, using give-away prices for products and services.
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As “clicks competed with bricks,” little attention was paid to the size of the reg-
uisite outlays on advertising, promotion, and particularly the often massive in-
vestment in fulfillment infra-structure, with its related operating costs. In extreme
cases, the spending of hundreds of millions of dollars of shareholder capital or
borrowed funds was shrugged off as “necessary” to build scale, to get ahead of
several other competitors and reach the dominant position. There are many exam-
ples of such new business models, established in the hope of reaching command-
ing volume positions, such as amazon.com, webvan.com, Etoys.com, and others;
some of these have by now expired, especially those startups trying to serve con-
sumer markets in new ways.

Expectations about positive operating results kept being postponed year af-
ter year in many of these situations—with investment soaring and operational
contributions to the bottom line remaining negative. Cash flows consistently re-
mained aone-way street. At some point of reckoning such companies faced bitter
choices: trying to raise additional funds under prohibitive conditions, selling out,
or folding up altogether. The expected positive trade-off between investment and
expectations had not materialized, and sharehol ders were penalized by collapsing
share prices.

We believe that one of the main reasons the trade-off failed was the lack of
importance, or even outright disregard, with which management viewed the use
of hardheaded financial/economic analysis. Successful companies generally sub-
ject their new initiatives to various forms of “no nonsense” testing, carefully
weighing ranges of potential investment against ranges of potential outcomes.
Even elementary analysis of this kind, when applied to a nhumber of the new
“dot.com” business models, suggests that economically recovering the kinds of
investments necessary requires growth rates, market positions and operating re-
sults that far exceed any set of reasonable estimates an objective observer might
make about the potential scale and profitability of the business sector in question.

The counter arguments made by some suggested that because these market
opportunities and business models were so new, estimates were essentially blue-
sky guesses, and one could not afford to lose time in becoming Number One. As
we'll discussin the later portions of this book, however, uncertainty about the fu-
ture is a common theme in just about all business propositions, and the issue is
one of carefully scoping the likely dimensions, and assessing the risksinvolved as
the analysis proceeds. In the case of the new economy business models, the rush
to gain position and to be the first to benefit from it, did overshadow economic
principle in the eyes of analysts, venture capitalists, and investors. The hurry to
position oneself for a huge run-up in share prices became a speculative race where
caution was thrown to the wind.

Profit isold-fashioned Related to the first two issues we discussed is the no-
tion that in the new economy, the old fashioned principle of achieving sustained
profitability is obsolete. Concepts such as “top line growth,” a metaphor for rapid
salesincreases, and other physical measures having to do mainly with positioning
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are becoming increasingly popular. Thereis no denying that these measures have
aplace in the arsenal of analytical tools, as they help to interpret the trends af -
fecting business performance. But they are by no means a substitute for the ulti-
mate test of success over time: the economic performance of the businessin terms
of the cash flow returns generated through sustained profitability, as measured
against the investment base.

Aswe'll show throughout this book, and especialy in the last six chapters,
when interpreting the performance of a business one must make a clear distinction
between accounting results and economic results. The former are based on generally
accepted accounting principles (GAAP), under which dl publicly held businessesin
the United States are required to record their transactions, and report their financial
position and operating results. The latter represent a trandlation of these accounting
data and resultsinto abasic cash-in, cash-out framework, which is used to establish
the ultimate test of economic performance and value creation. Both types of results,
of course, depend on sound management of every aspect of the company, except
that cash-flow based principles and tools give much more direct decision support
and economic meaning to performance evaluation and value creation. Both sets of
measures and tools have their place in business analysis, depending on the circum-
stances of their use. Over the past two decades there has been a growing shift in the
direction of cash-flow based principles and measures, inflation-adjusted and applied
across time and geographic boundaries. We believe this to be a sound development
for better decision-making and investment analysis.

Returning to the new economy argument that profitability is old-fashioned,
we can only say that such amind set isadenia of the obvious. In the last several
years it was often argued that an ascending company showing profits was some-
how in the wrong, that huge deficits and negative cash flows were signs of progress
in the competitive game, and many market val uations were based in a perverse way
on such criteria. Yet, for over acentury it has been established that the viability of
any business depends on earnings, over time, at levels above the cost of capital of
the investment committed. This is nothing more than rudimentary economics,
which isignored by the argument about profitability not being relevant.

There are, of course, many ways to interpret profitability, as we'll see, be
it in accounting or economic terms. But one must interpret it—whether oneisa
financial analyst, a corporate manager or staff person, abanker, a venture capital-
ist, abusiness adviser, or an individual investor. And it is here that the new econ-
omy thinking has attempted to sweep away afundamental principle, to the regret
of countless shareholders whose stake in the ballooning valuations was brought
back to earth by the inexorable gravity of unsupported profit and cash flow
expectations.

The Basics Never Change

At the time of this writing, a very important and encouraging process is taking
place, namely, arediscovery of basic management principles and of the matching
set of analytical tools and concepts. The stock market has deflated a significant
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part of the speculative bubble of the |ast three years (with the NASDAQ declining
below 50 percent of its peak level), a slowing economy requires the stimulus of
sizeable interest rate cuts and tax reductions, and a significant downsizing of cor-
porate earnings expectations is taking place. All of these forces have contributed
to a climate in which investors, analysts and managers alike are again turning to
the time-tested ways of thinking about performance and valuation, and acting in
accordance with them. The notion that valuations of newer companies can be es-
tablished through earnings multiples that defy gravity has receded; similarly, fi-
nancial commentaries have begun again to stress the importance of earnings and
cash flows. This trend is accompanied by renewed attention being given to the
economic trade-offs involved in analyzing business decisions, whether strategic,
operational or financial.

One isreminded of an often used simile, the wheel of fashion, which turns
slowly, and where any spot on its rim eventually returns to the original position
in cycle after cycle; whether it be skirt lengths or the width of men’s ties, or
dressing down or dressing up, the fashion cycle rotates. We can find aparallel in
business practices and analytical concepts. In recent memory, the hectic “any-
thing goes’ conglomeration and merger period of the late 1960s into the ' 80s was
followed by a sobering decade of restructuring and divestiture, supported to a
considerable extent by the rapidly emerging new shareholder value analysis con-
cepts and tools. Economic cash flow methodologies and trade-offs were at the
heart of this reversal, and while they were expressed in new and advanced com-
puter-aided forms, their guiding principles harked back to the economic axioms
of a century or more.

The waning years of the last decade of the twentieth century, to which Fed-
eral Reserve Bank Chairman Alan Greenspan’s earlier characterization of investor
behavior as“irrationa exuberance” could certainly be applied, are being followed
again by the nth rediscovery of time-tested principles. These are simple but criti-
cal maxims such as earning returns above the cost of capital, recovering invest-
ments within a foreseeabl e time frame, making prudent decision trade-offs, and
developing careful risk assessments in business situations both new and old. Fi-
nancial/economic analysis never loses its basic importance—only the degree of
attention paid varies over time, with the performance of the economy, changesin
investor psychology, investment advisor hype, management ambition, and entre-
preneuria verve.

The Economic M anager

Given our emphasis on basic economic principles and the time-tested approach to
financial/economic analysis, we prefer to think of successful managers at all lev-
els as economic managers. This appellation certainly doesn’t imply requiring ade-
gree in economics, or a stint in an economic consulting firm. Instead, we define
the economic manager as a person operating from a mind set of deliberate eco-
nomic trade-offs, applied to every decision made. This mind set always leads to
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the question: “What are the ultimate cash flow benefitsto be derived from this ac-
tion, and what are the cash flow commitments involved—is this trade-off appro-
priate, given therisksinvolved?’ Thereisadegree of basic common sense about
this point of view, because whether knowingly, instinctively, or even subcon-
sciously, just about all individuals make such trade-offsin their daily lives. We all
have a sense of weighing value received for value given in our purchases or in-
vestments, or in reverse, of value given for value received when we sell assets, or
our own services. It's only the degree of understanding, quantification, and ana-
Iytical discipline applied in practice that distinguishes the economic manager from
the average individual, and we'll discuss the key attributes in a little more detail.

Under standing Business Economics

The economic manager has avery clear understanding of the business economics
of the company and its parts, and especially of the segment he or she manages.
This understanding begins with the dimensions and implications of the business
model used, including customer needs and attributes, the supply chain, competi-
tive positioning, and the company’s operational design and effectiveness, all
within the larger societal setting. It extends to insights about the specific contri-
butions and requirements of the various stakehol ders, and the obligations the or-
ganization owes them.

With such solid background knowledge the economic manager isin apo-
sition to identify and prioritize key value drivers that are essential to the long-
term success of the business. A value driver can be as basic as a sustainable
cost and/or quality advantage due to a patented process, a protected resource,
or aunique set of operational skills. It can be as intangible as the technical ex-
pertise of a product development team or a group of service providers, or it can
be an attribute of the business model that is hard for others to emulate. Posi-
tioning on the preference spectrum of the customers, such as brand name, or
enjoying the advantage from an installed base of products or services can be
value drivers. The point is, most businesses can identify one or more of these,
and if properly addressed, managed, and measured they can lead to a tangible
advantage or at |least acceptable results. In the end every value driver isalever
for improved cash flow performance, and the economic manager will be very
familiar not only with the nature of the value drivers impacted by decisions,
but also the trade-offs to be made in using the drivers well. Thus the economic
manager views the business not only as a complete system, but also as afinely
tuned assembly of interrelated parts. The economic manager knows where the
priority areas of attention are and how to enhance them, and understands the
business model and its parts sufficiently to have a positive impact through
carefully analyzed and executed decisions.

Parallel to this understanding is the economic manager’s comfort with the
decision-making process itself. The mind set is oriented toward clearly defin-
ing the issue at hand, establishing the appropriate alternatives, identifying which
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information and data are relevant for the purpose, and judging the analytical re-
sults from a long-term viewpoint of value creation. The economic manager is
sufficiently familiar with information sources within the company, and worksin
close collaboration with financial and other staff persons to make sure that rel-
evant data are at hand for sound analysis and judgments. There's sufficient un-
derstanding of such data to know what to ask for, to judge whether data or
analyses provided by others are truly relevant, and to hold one's own in discus-
sions with specialized personnel whose job it isto delve into the details of ana-
lytical data, constructs, and tools. We're talking about alevel of practical insight
that stops well short of the intricate specialization implicit in accounting, eco-
nomic analysis, and planning expertise, but which is pronounced enough to in-
sist on and achieve justifiable approaches and answers. The economic manager
thus actively and successfully merges practical line experience with effective
use of available staff capabilities.

Appropriate Economic Tools

Specifically, the economic manager knows the major tools for economic analysis
well enough to be comfortable with their application and the interpretation of the
results achieved. Thisis part of a deliberate effort to take responsibility for the
process, and to draw in assistance from specialized staffs as needed. It's a natural
aspect of managerial leadership to be cognizant of the need to apply the best tech-
niques whenever necessary, and to base the choice on the cost benefit trade-off in-
volved in such an effort.

Once appropriate analytical tools to prepare the groundwork for a decision
have been identified, the role of the economic manager becomes that of decision-
maker—one who guides the process, probes for the appropriate information, and
challenges the preliminary results and insights presented by staff, until alevel of
comfort is reached with the output of the analysis. Practicality is paramount at all
times, as is realism stemming from the collective experience of the players in-
volved. In line with this principle, for example, we'll discussin Chapters 7 and 8
not only the technical aspects of the investment analysistools presented there, but
also frame their meaning and use in the larger context of the decision process in-
volved. Economic tools must be an extension of management practice, not an ex-
ercise in number crunching.

The economic manager embracing such an approach will be in a better po-
sition to interpret and argue the case for a significant initiative with the ultimate
decision-makers, whether senior executives or even the board of directors. The
manager’s involvement in the framing of the issue, the choice of tools, and guid-
ance of analytical effort leads to greater effectiveness not only in the manager’s
ability to handle decisions large and small, but also, by virtue of the manager’s
leadership, in the organization’s ability to operate the business by appropriate eco-
nomic criteria and by making the necessary trade-offs. Thisis, of course, a pre-
requisite for the value-creating company we address next.



10 Financial Analysis: Tools and Techniques

The Practice of Financial/Economic Analysis

The financial/economic analysis sponsored and used by the economic manager
can be viewed within abroad hierarchy of decision-making needs. The diagramin
Figure 1-1 showsfour key areasin the typical business where financial/economic
analysisis a necessary ingredient. This conceptual pyramid rests on the broadest
area: day-to-day decisions and operational planning. It successively risesviastrat-
egy development, investment analysis and capital structure planning, on to per-
formance assessment and incentives, and finally to valuation and investor
communication. Each of these areas contains challenges and issues in the practice
of analysis and decision-making that the economic manager must address.

Day-to-Day Decisions and Operational Planning

One of the most important areas of applying basic financial/economic analysisis
the support of day-to-day decisions made by managers and employees. We're
talking about the operational part of the enterprise, in which strategic direction
and operational plans are translated into action. Despite itsimportance, analytical
practice in this area often tends to be the least devel oped, because the pressure of
daily activities foreshortens the time for reflective thinking about operational is-
sues and trade-offs. Too busy to ponder the impact of a decision on the bottom
line, the harried manager or employee acts on the spur of the moment. Such seat-

FIGURE 1—1}
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of-the-pants decision-making can become the ingrained way of doing things, un-
less the company hasinstilled a basic sense of decisional discipline and provided
guidance through simple but useful decision rules and processes. The successful
company will have an integrated set of metrics and criteria, and provide informa-
tion that clearly supportsintelligent decision-making.

Without such guidance, non-economic and damaging choices such as
spending funds because there’'s room in the budget or in the allowable head count
become decision criteria. Operational effectiveness should be a function of sound
trade-offs, with careful cost management and close attention paid to the quality
and efficiency of production or services rendered, and with constant vigilance in
serving customers through sustainable pricing, credit, and support actions.

While this book contains alarge number of the key tools and measures to
assist in making such trade-offs, the issue we're addressing here is larger than
availability of tools. We're talking about a mind set, an organizational climatein
which managers and all employees are encouraged, indeed challenged, to ap-
proach their jobs and the daily decisions they make with arationa trade-off men-
tality. Before making a decision, answers to questions such as “Is this really a
necessary outlay and will it bring in more cash than | will spend?’ or “Should | in
fact spend more because | expect an opportunity to improve service will pay off
in higher profit contribution?’ should be second nature, as would the deliberation:
“Should | engagein this activity, or isit more economical to have it performed by
an outside service?” Such thinking might run counter to a corporate culture which
does not encourage employee initiative and “thinking outside the box,” but will be
a natural consequence of the leadership of the economic manager we discussed
earlier. It's reinforced by a combination of training and specific decision support,
and clearly communicated expectations at all levels.

Supporting Strategy Development

The practice of financial/economic analysis is generally more developed in this
area, asit is subject to more senior management scrutiny and authority because of
the size and implications of the decisions made. Also, support by qualified inter-
nal staff or outside adviceis often available. Yet, aswe discussed earlier, there are
significant exceptions to thisin new economy companies; but even old economy
businesses are certainly not uniform in the quality of analytical processesthey em-
ploy in these areas.

The analysis of strategic alternatives and the commitment of resourcesto in-
vestments involves a complex set of economic trade-offs, viewed within a com-
petitive framework. The ultimate goal is to find areas of activity that can be
performed with a sustainable competitive advantage. The major challenge liesin
establishing the key variablesinvolved, making estimates of the risks surrounding
them, and ultimately expressing the likely alternatives in the form of expected
cash flow patterns. This is a difficult undertaking, where the problem is not so
much the eventual application of the economic tools, but the development of



12 Financial Analysis: Tools and Techniques

a coherent structure of the proposal, its relevant aternatives, and all of its key
variables and the risks expected. It is here where judgment and interpretation are
critical, that is, clearly defining the opportunities and choices to be made, and
thinking through all the implications of a potential decision on the existing orga-
nization, on the customer base, on the competitive situation.

It is aso here where experience shows that profit expectations can be
overblown, that the difficulties of implementation can be underestimated, and that
market acceptance of an initiative might not materialize. This is not only true
when introducing anew business model, aswe mentioned, but is especialy preva
lent in mergers and acquisitions, which more often than not fail to create value be-
cause economic anaysis becomes secondary to bidding contests and resultant
overpricing. Economic managers will insist on creating and assessing a range of
risk-adjusted summary cash flow estimates for any strategic change, perhaps
based on different scenarios, as the basis for weighing the strategy’s ultimate eco-
nomic impact and value contribution.

The analysis of the current and prospective financing structure similarly in-
volves many economic trade-offs, integrating the degrees of risk connected with
various financing options with their costs and the long-run viability of the capital
structure. Key influences are the rate of growth envisioned in the business, the
trade-off between internal growth versus acquisitions and partnering, domestic
versus global operations, and the nature of the main business activities themselves
and their attendant risks. None of the choices of funding sources are obvious, and
the economic impact on the business as well as on share values must be judged
carefully. The role of informed judgment in gauging risks versus rewards, while
not fully quantifiable in itself, isacritical requirement in, for example, avoiding
credit problems, or financing constraints that can interfere with strategy.

In the end, the role of financial/economic analysis in strategy development
and financing should be seen as an integrative force. Applied properly, it leads to
testing as closely as possible the planned strategic structure of investment and
necessary financing against the goal of earning above the cost of capital, and cre-
ating shareholder value.

Per for mance Assessment and | ncentives

The main issuein this area is the relevance of the measures to the goals set, and
the need to establish not only indicators of deviation from desired norms, but also
to interpret these indicators so they can be used to reinforce value creation. It's
an area where the quality of the concepts and tools employed varies widely in
both established and new companies. If the relevance of measures employed has
not been clearly established in an organization, performance data can be mean-
ingless, or subject to manipulation. “Gaming” the budget or the business plan is
an ever-present temptation. The toolsfor analysis, and the judgments required for
interpreting performance vary widely, whether one measures performance from
outside the business, which is the task of investors, creditors, and suppliers, or
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internally, which is a necessary function of managing the various levels and seg-
ments of a company.

One of the critical challenges in evaluating the performance of a business
from the outside is to interpret the results as expressed in financial statements.
These are the most readily available datafor publicly held companies. But the var-
ious ratios and measures that can be applied to thisinformation are subject to lim-
itations inherent in the financial accounting process and to a number of choices
management has in applying its rules and thus “managing” the reported results.
The outside analyst endeavors to measure operational effectiveness, the success
with which capital has been employed, and the risks represented by the capital
structure and its parts. Measures and their meaning vary by industry segment and
type of organization, and the challenge is always to derive insights from relevant
comparisons to other companies or groupings, a difficult task in most instances.
The ratios and relationships used as measures are easy to derive, but their effec-
tive use depends on the skill of the analyst in interpreting trends and recognizing
exceptions and changes due to management actions or accounting policies. The
sophisticated analyst is able to look beyond accounting results to make an evalu-
ation of cash flow patterns underlying the data made available, as we'll observe
frequently throughout the book.

Performance evaluation within the organization benefits from access to
more detailed and current information, which usually goes far beyond publicly re-
leased data. But here the challenge isto develop measures that represent the cause
and effect between decisions made and results achieved, a challenge not fully ad-
dressed in many situations. A vast range of statistical data can be used to measure
effectiveness of operations, many of which are physical in nature, such as output
data, failure rates, yields, customer contact frequencies, timeliness information,
and project completions. Intangible data such as customer satisfaction, employee
attitudes, and community feedback are important supplements. The point we're
making isthat financial performance begins with the roots of operational activity,
and evaluating financial ratios and measures must rest on an understanding of
these activity-based indicators. In well-managed companies there is a close con-
nection between physical and financial indicators, and performance evauation is
made with this total view of the operation. This recognizes that accounting trans-
actions and their compilation provide at best a partial view, and that financial
measures have to be supplemented with judgments about organizational activity.

When it comes to internally assessing the effectiveness with which capital
has been employed by various parts of the organization, accounting measures tend
to loom larger. Rate-of-return measures and other criteriathat we'll discuss repre-
sent a summarized, periodic view of net benefits, usually after-tax profit, versus
the recorded resources employed. Here the potential deviation from economic re-
sultsislarger, and many companies are attempting to move closer to the cash flow
measures we'll discussin the latter portion of the book. There has been a steady
evolution in these processes, in parallel with a better understanding of the eco-
nomic dynamics of the securities markets.
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Incentives to enhance short- and long-term performance are the opposite side
of the performance evaluation challenge we just discussed. We won't deal directly
with the complex issues of designing incentive programs, as this is a subject de-
serving full treatment by itself. However, the principles of decision-driven manage-
ment we support, the focus on cause and effect in making appropriate trade-offs, and
the need for long-term cash flow generation will echo through awell-designed in-
centive system. Operational, largely activity-based incentives for employees are less
difficult to design, because of their direct, statistical underpinnings.

More challenging are higher level finance-based incentives, which due to
their more encompassing nature and usual reliance on accounting data, can intro-
duce problems of interpretation and opportunities for “gaming.” How periodic
revenues are recorded, and expenses are recognized can affect the outcome of
such measures and the resulting payout to the manager. There is also the issue
of the time horizon over which incentives are established. The higher the level of
management, the more emphasis should be given to long-term cash flow genera-
tion, to avoid the temptation for making short-term trade-offs that damage long-
run value creation. Finally, thereis the always present issue of how high to set the
standard to ensure some degree of excellence and significant effort, without mak-
ing the incentive unachievable. In short, incentives represent a form of using
financial/economic analysis heavily overlaid not only with challenges of interpre-
tation but of human motivation and proper rewards.

Valuation and I nvestor Communication

The most integrative aspect of financial/economic analysisisthe area of valuation
and investor communication. It is here that some of the most complex tools and
methodol ogies are commonly employed, and it's al so the area where much of the
theoretical and empirical research of the past two decades has been focused. As
we'll discussin thefinal chapters, valuation is afunction of the expectations held
by the company’s existing and potential investors, and by the securities marketsin
general. Thereis atwo-fold challenge involved in this analytical area. First, out-
side analysts and managers alike must understand and properly apply the princi-
ples of valuation we'll discuss. Second, the story of the company’s performance
and future expectations has to be made available and explained—obviously within
the legal and regulatory constraints to which such communication is subject—in
away that reasonable assumptions can be derived from this information.
Because valuation by necessity is afuture-oriented process, existing perfor-
mance must be projected over atime horizon befitting the nature of the business and
itsindustry segment. Thisis best done in a cash flow framework to which various
tools are applied to derive ranges of valuation, although short-cut methods can of
course be used for “ballpark” estimates. Thus the challenge is quite daunting: It be-
ginswith understanding the business model and itskey attributes, an appreciation of
the strategiesin place and any changes expected, an assessment of key performance
criteria, afeel for the competitive realities and the future environment of the indus-
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try, and ajudgment about the position and likely success of the company within this
environment. We again are faced with a systems view of financia/economic analy-
sisat the highest level, which integrates the insights about all aspects of the business
under review. The external communication challenge similarly requires a systems
view of the company’s performance and prospects. In both the analytical and com-
munications areas a fully integrated approach is still lacking in the mgjority of cor-
porate situations, and we began this chapter by saying that there was an obvious
hiatus during the excesses of the dot.com era. The rediscovery of basic economics
is coming none too soon for thisimportant area of analysis.

The Value Creating Company

While we've aready brought up most of the requirements for creating economic
value through economic management, let’s reflect briefly on what the key attrib-
utes of a successful company are. In our view, the value creating company can be
defined as an organization in which management has achieved integration of the
interests and actions of its key stakeholders, that is, shareholders, managers, em-
ployees, customers, suppliers, creditors, and the community. This integration is
based on managing, through sound decision-making, the business system we'll
describe in Chapter 2, and the many economic trade-offs implicit in this system.
Such a company achieves, as nearly as possible, an optimization of the system’s
performance over time, driven by a sound business model, strategies with a sus-
tainable competitive advantage, and superb operational execution, supported by
an appropriate, balanced capital structure. This should result in achieving positive
cash flows aswell as expectations of future cash flow patterns that exceed the cost
of capital. In turn, this will provide superior returns to shareholders, superior re-
wards for managers and employees, excellence in customer satisfaction, first rate
performance and loyalty from suppliers, and superior credit relations. Finan-
cial/economic analysis properly applied plays a key rolein al of these aspects,
and we' |l discuss some of the underlying requirements.

Relevant Decision | nformation

No sound decisions are possible in a business setting without rel evant information
being available to the decision-maker. This axiom appliesto all types of decision
situations, whether large or small. The value creating company has established in-
formation sources and access to thisinformation to enable persons at all levelsto
make rational trade-offs, whenever faced with an issue to be decided. This re-
quires several supportive management practices:

 Sharing of relevant information.
» Decision support by financial staff.
 Distinction between accounting and economic data.
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Sharing. The first practice is a deliberate management attitude of sharing. Too
often old economy companies have fostered a climate in which information and
knowledge is limited to those “in the know,” while new economy companies of-
ten have been too busy to even devel op appropriate information flows. The prin-
ciple hereis one of delegation, of entrusting people at all levelswith relevant data
that will help them make sound decisionsin theinterest of value creation. Thisfits
well with the modern management concepts of flat organizations and empowered
employees. Empowerment begins with knowledge and is expanded by targeted
training, which includes understanding the nature and relevance of financial/eco-
nomic data, and is reinforced by a climate of trust.

Decision support. The second practice defines the support role of financial
staffs in the organization. If sharing of information and its appropriate useisto
succeed, the financial staffs must be proactive, because they are the basic su-
pervisors of transactions and data collection, sponsors of internal information
and accounting systems, and guardians of financial information. Again we're
describing a mind set, a shifting away from the primary attitude of control and
stewardship—which historically has been the orientation of accounting profes-
sionals—to an attitude of business advisor and facilitator of decision support.
The significance of this shift cannot be overemphasized. The value creating
company looks upon its qualified financial staffs as business consultants, work-
ing closely with the line managers—our economic managers—and bringing to
bear their insights and access to information in order to empower the decision-
makers up and down the line to make appropriate trade-offs. This is an edu-
cational function as well as a support role, because even when information is
shared, it's necessary to explain the meaning and relevance of the financial/
economic data, and to assist the non-financial personnel in the appropriate use
of decision criteria and tools. At the same time, as we observed earlier, non-
financial managers must not simply delegate the analytical aspects of their eco-
nomic decisions to the experts, because understanding the principlesinvolved as
well as being clear about the nature of the trade-offsis part of the overall effec-
tiveness of the enlightened modern manager.

Accounting versus cash. The third practice is related to the first two, and
also echoes an important theme mentioned earlier and carried throughout this
book. The value creating company has managed to draw a clear distinction be-
tween the two points of view with which financial information is gathered and
interpreted, namely, the accounting viewpoint and the economic decision view-
point. The blurring between these two, which istoo often found in financial an-
alysts' commentary and security analysts’ reports, can lead senior management
to pursue results in accounting terms, such as managing quarterly earnings re-
sults and expectations, when in fact cash flows are increasingly being recog-
nized asthe real key to building value. The value creating company encourages
internal decision-making on the basis of managerial economics and cash flow
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data, tasking the financial staffs to develop decision rules and decision infor-
mation, and provide support that clarifies the economic trade-offs to be made.

In this process, such acompany certainly doesn’t ignore the requirements of
financial accounting and reporting, which are still the mainstay of published fi-
nancial information. But the company actively promotes, in parallel fashion, the
view of its performance in cash flow terms, and embraces appropriate sharehol der
value techniques of the kind described in the final chapters of this book. As it
sends clear signals to its personnel that decision-making must be economic and
cash trade-off oriented, it also requires that the accounting implications are to be
recoghized as a separate view. At times, divergent near-term accounting impacts
might have to be explained in external communications, if a strategic move is at
stake which could depress near-term reported earnings but promises strong cash
flow results over time. The value creating company does this as a matter of
course, confident in the integrity of its decision-making processes, and communi-
cating clearly why financial accounting cannot express the true economic results,
given its different orientation.

In short, the value creating company has established a corporate climatein
which al decisions and all actions are viewed as economic trade-offs, and which
fosters access to and sharing of carefully developed, relevant information, deci-
sion rules, and tools in a collaborative fashion. Because the common objectiveis
value creation for the long term, such a supportive climate for decision-making
isthe vital underpinning of success.

Economic I ncentives

One of the critical attributes of the value creating company is the degree of at-
tention paid to providing appropriate near-term and long-term incentives to its
managers and employees. As we mentioned earlier, there should be a true cause-
and-effect phenomenon surrounding incentives and results. If acompany’sincen-
tives are based on some of the common, broad accounting measures such as return
on equity, or return on assets, or even earnings per share, thereis areal risk that
decisions, large and small, will suffer from the economic disconnect and time lag
inherent to these measures, as we'll discuss in the final chapters of this book.
While the complex subject of management incentivesis not one of the areaswe' Il
cover, we believe the principles involved are the same basic economic choices
that affect financial analysis and planning.

Therefore, both near-term and long-term incentive programs should reflect
a careful set of measures designed to reinforce shareholder value creation. Since
value creation depends on consistent cash flow generation in excess of the cost of
capital, incentives chosen will tend to reward results from consistent cash-flow-
based decision-making. Targets are set and measured with yardsticks as close as
possible to cash. As we said earlier, this approach is directly applicable in the
operational area, where the cause-and-effect relationship between incentives
and results can be found in fairly basic targets, such as volume goalsin sales or
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production, carefully calibrated against quality standards and rel ative contribution
from products and services, or cost effectiveness standards that encourage en-
hanced performance within required service and quality levels. We're not talking
merely about managing budgetary variances, but about setting specific sub-goals
within a broader set of systematic expectations, accompanied by open commu-
nication about the fit of these sub-goals into the overall strategic context. The
process in effect focuses on identifiable and measurable value drivers, which we
mentioned earlier.

In the strategic area, long-term incentives should primarily be based on
the cash flow expectations from specific plans, whether for a product or service
sector in the business, or for the company as awhole. In essence, incentives are
founded on the ability to bring about the cash flow streams committed to in
strategic plans, and rewards fluctuate in response to such performance. The
value creating company structures true incentives, that is, underperformance
means a tangible penalty, while excellence is well rewarded. In addition, there
is great emphasis on long-term performance to avoid the temptation to make
decisions that enhance short-term results to the detriment of shareholder value
creation.

Total Systems M anagement

Aswe've mentioned before, and aswe' Il illustrate in much more detail, the most
important attribute of a successful, value creating company is its deliberate em-
phasis on managing the company and its parts as atotal system. In simple terms,
this means that there is coherence and positive, economic reinforcement reach-
ing across al operational, investment and financing activities. The pattern of
strategies and policies chosen is well-matched with the purpose and core capa-
bilities of the company and its stakehol ders. Senior management constantly mon-
itors and reinforces this systems view through its feedback and actions, and
stands ready to remedy any conflicting actions that could detract from the aim to
optimize the overall system. Every major decision, whether affecting operational
execution, investments, acquisitions or disinvestments, or financing choices and
funding sources, is made within the systems context to ensure that all implica-
tions and linkages are considered and the appropriate trade-offs established. De-
cision rules and practices for day-to-day decisions are calibrated to reflect the
systemsview as well.

To achieve such integration of corporate purpose, strategies, policies, activ-
ities and decision-making is not an easy task. Only afew companies experience it
fully and consistently, but it is here where the attributes of the economic manager
we discussed can be applied most effectively. It requires constant vigilance and
communication, as well as very consistent management behavior with responses
that match this image. The rewards to shareholders, managers and other stake-
holders are obvious, when value creation at the levels of, say, General Electricis
considered. Every management team must ask itself from time to time whether it
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is managing the system entrusted to it by the shareholders in a coherent systems

manner, and financial/economic analysis aswe'll discussit in this book is acriti-
cal component supporting this integrated approach.

Summary

In this chapter we' ve attempted to provide a broad, introductory perspective for
the role and the challenges of financial/economic analysisin the modern business
setting. We started by characterizing the attributes and i ssues of the new economy,
and the recent welcome return to the unchanging basics of analyzing and under-
standing business performance and prospects. Then we stressed the need for all
managers to become economic managers to best fulfill their and their companies
potential, and discussed some of the key issues in using financial/ economic
analysis within the general hierarchy of business management. In each of these
cases we referred to the challenges posed by current or emerging practice. We
ended with an overview of the critical attributes of the successful, value creating
company. This was a reemphasis of the critical need for a systems approach to
economic management, the theme that is being carried throughout this book.
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CHAPTER 2

A SYSTEMSCONTEXT FOR
FINANCIAL MANAGEMENT

Any business, large or small, is a system of financial relationships and cash
flows, which are activated by management decisions—a key principle we estab-
lished in Chapter 1. This concept gained importance in the 1990s, when creation
of shareholder value emerged asacritical performance challenge and became one
of the primary goals of modern management. Creating shareholder value depends
on bringing about a positive pattern of cash flows in excess of investor expecta-
tions. A business that is successfully managed in all parts as an integrated system
will generate such cash flows over time and well into the future—thus becoming
avalue creating company.

Given that the basic purpose and value of business activity depend on long-
term cash flow generation, it's necessary for us to understand more specifically
how the dynamics of the integrated business system work. Moreover, we must di-
rectly relate the various analytical concepts and toolswe'll discussin this book to
the business system. Aswe observed, they should assist decisionmakersat all lev-
els in specific ways to support cash flow generation and shareholder value cre-
ation. Finally, we must provide an appropriate context for the use of commonly
available financial information with which such analytical activity is supported.

In this chapter we'll expand the picture we' ve developed in the previous
chapter, by presenting three conceptual overviews for the context and meaning of
financial/economic analysis and the key economic trade-offs it supports. The pur-
pose isto provide the reader with arealistic structure that goes beyond mere cov-
erage of technical tools and methods:

» A graphic representation of the generalized, integrated business system,
showing the rel ationships and dynamics of the three basic management
decision areas which are common to all organizations which have an
€conomic purpose:

Investment decisions.

21
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Operating decisions.
Financing decisions.
+ A broad perspective of the nature, meaning, and limits of the major

published financial statements, which are the primary source of
financial data, and their relationship to the business system:

Balance sheets.

Income (operating) statements.

Cash flow statements.

Statements of changes in shareholders’ (owners') equity.

» A generaized overview of the key analytical processes used in
interpreting the performance and value of the business system, grouped
by three major viewpoints:

Financial accounting.
Investor analysis.

Managerial economics.

In our discussions we'll continue to differentiate between purely financial
analysis on one hand, and economic analysis and trade-offs on the other. As we
mentioned, the first is largely based on financial statements and accounting data,
while the second focuses on cash flows. We make this important distinction be-
cause the tasks of analyzing, judging, and guiding afirm’s activities are far broader
and more complex than the mere manipulation of reported financial data. Ulti-
mately, the performance and value of any business must be judged in economic
terms; that is, expressed in cash flows achieved and future cash flows expected.

Yet, we must remind ourselves that much of the available data and many of
the analytical techniques generally used are based on financial accounting and its
specia conventions, which by their nature don’t necessarily reflect current and fu-
ture economic performance and value. Therefore, the manager or analyst must at all
times carefully interpret and even trand ate the available data to properly match the
context and purpose of the analysis. It's the both the manager’s and the analyst’s
duty to make sure that the process selected and the results obtained in any analysis
clearly fit the desired objectives, whether they express afinancia viewpoint or an
economic insight when judging performance, expectations, or valuation.

A Dynamic Per spective of Business

Decision Context

Aswe' ve established, successful operation, performance, and long-term viability
of any business, depend on a continuous sequence of sound decisions made in-
dividually or collectively by the management team. Every one of these decisions
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ultimately causes, for better or worse, an economic impact on the business. In
essence, the process of managing any enterprise requires ongoing economic
choices; each time trading off costs and benefits. These choices in turn activate
specific, identifiable shiftsin the physical and financial resources supporting the
business. Ultimately these shifts cause movements of cash, which isthefinal eco-
nomic result.

For Example

Hiring an employee means incurring a future series of salary or wage
payments in exchange for useful services. Selling merchandise on credit
releases goods from inventory to the customer and creates a documented
obligation by the customer to remit payment within 30 or 60 days.
Investing in anew physical facility causes, among other effects,
apotentially complex set of future financial obligationsto be fulfilled.
Developing a new software application involves a significant period of
cash commitments for salaries, technical support, and testing before
marketing efforts result in a revenue stream. Successful negotiation with
alender for aline of credit brings an inflow of cash into the business,

to be repaid in future periods.

Some decisions are mgjor, such asinvesting in a new manufacturing plant,
raising large amounts of debt, or adding a new line of products or services. Most
other decisions are part of the day-to-day processes through which every functional
area of abusiness is managed. We earlier established the common theme that all
decisions are economic trade-offs; that is, before a decision is made the decision
maker must weigh the cash benefits expected against the cash costsincurred.

In normal day-to-day decisions, these underlying trade-offs can be quite ap-
parent and identifiable. In complex situations, however, managers must carefully
evaluate whether the net pattern of resources committed directly or indirectly by
the decision is likely to be profitably recovered over time through the changesin
revenues and expenses caused by this commitment. Managers also must identify
the relevant information needed to support this analysis. The collective effect of
the series of trade-off analyses and decisions ultimately impacts both the perfor-
mance and value of the business. Results are then judged periodically, either by
means of financial statements or with the help of special economic analyses.

Fundamentally, managers make decisions on behalf of the owners of the
business, while addressing the interests of the various stakeholders involved, that
is employees, suppliers, creditors and the community. In this process, managers
areresponsible for effectively deploying available internal and external resources
in ways that create an economic gain for the owners—a gain reflected over time
in the combination of dividends and share price appreciation received by the
owner/shareholders. This concept, called total shareholder return (TSR), isone of
the key criteria for measuring the success of the company relative to its peers and
the market as awhole, aswe'll discussin Chapters 4 and 12.
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Despite the great variety of issues faced every day by managers of different
businesses, and within the hierarchy of business activities we discussed in the first
chapter, management tasks are so similar in principle that we can effectively
group al business decisions into three basic areas:

+ Theinvestment of resources.
+ The operation of the business using these resources.
« The proper mix of financing that funds these resources.

Figure 2—1 reflects the continuous interrelationship of these three areas.

Today’s business world has infinite variety. Enterprises of all sizes engage
in activities such as trade, manufacturing, finance, and myriad services, using a
variety of business models, and legal and organizational structures. They fre-
guently involve international operations, far-flung investments and internet sup-
port. Common to all businesses, however, is the following definition of the basic
economic purpose of sound management:

Strategic deployment of selected resources in order to create, over time, eco-
nomic value sufficient to recover all of the resources employed while earning
an acceptable economic return on these resources under conditions that match
the owners' expectations of risk.

Over time, therefore, successful resource deployments should result in anet
improvement in the economic position of the owners of the business. Only when
such an improvement is achieved has additional shareholder value been created,
as we'll discuss later. The primary effect of value creation normally will be a
higher valuation of the business. If the company’s stock is traded publicly, its
value is judged by the securities markets. If the company is privately held, its
value will be reflected in the price offered by potential buyers of the business. If
no value increment is achieved over time, or if thereisadeclining trend, thefirm’s
economic viability might bein question.

FIGURE 2—1}

The Three Basic Business Decisions
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Therefore, creating shareholder value ultimately depends on properly man-
aging the three basic decision areas common to all organizations

« Sdlecting, implementing, and monitoring all investments based on sound,
sustainable strategies, economic analysis and effective management.

» Guiding the operations of the business profitably through proper trade-
off decisions and cost-effective use of all resources employed.

« Prudently financing the business by consciously trading off the rewards
expected against the risks encountered in balancing internal and
externa financing in the capital structure.

Making successful economic trade-offs in al of these decisionsis funda-
mental to driving the value creation process. These trade-offs must also be ex-
plicitly chosen and managed in a consistent way to achieve long-run success,
instead of focusing on occasional short-term improvements that cannot be sus-
tained or might detract from longer-term results. Figure 2—2 depicts the definition
and purpose of the three interrelated decision areas.

Aswe observed earlier, the basic task—and the fundamental challenge—of
financial/ economic analysis liesin constructing and sharing a reasonably consis-
tent and meaningful set of data and relationships that will support the decision-
making process for the purpose of value creation. If thisis done well, the chosen
frameworks and tools should enable the analyst and the manager to judge the
economic trade-offsinvolved in investment choices, financing options, and oper-
ational effectiveness, and help define and judge the company’s economic perfor-
mance, future expectations, and value.

Figure 2-3 illustrates, in the form of background layers, the analytical
framework and tools, data sources, and the general backdrop of competitive
and economic conditions to the three decision areas. This picture presents an
integrated set of concepts for the ideal interplay of management decisions and
the interpretation of results.

FIGURE 2—2}
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FIGURE 2—3}

The Broad Context of Financial/Economic Analysis
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The Business System

As we know, there's a dynamic interrelationship among decisions made by man-
agers. Decisions cause resource movements in various forms that ultimately
change the cash flow pattern of the business as a whole. The process might in-
volve some intermediate steps before cash movements occur, as we'll discussin
Chapter 3, but increases or decreases in cash will invariably follow any decision
made. We observed that in a successful business, the balancing of cash uses and
sources over time generates positive cash flow patterns that lead to the desired
buildup of economic value and long-term viability. In fact, creation of shareholder
value and cash flow patterns—achieved and expected—are inseparable concepts.

As we take up the analytical concepts and tools in the book, we'll relate
them, as appropriate, to the smple principle that “cash in” versus*“cash out” isthe
key to any economic analysis. In Chapter 3, we'll discuss the formal ways of
tracking and analyzing overall resource flow patterns and their cash impact. In
Chapters 7, 8, 11, and 12 we'll show how the specific cash flows associated with
an investment project or a business as a whole can be established, analyzed, and
valued.

Let's now develop apractical, simplified view of how atypical business op-
erates. With the help of an intuitive systems diagram we'll demonstrate the basic
cash flow patterns, the key relationships, and the key decisionsinvolved in an in-
tegrated fashion. Then we'll show how the major financial/economic anaysis
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measures and key business strategies relate to this business system. Every one of
the measures and concepts will, of course, be discussed in greater depth in the ap-
propriate chapters of this book, but this overview provides a structure for keeping
the individual elementsin proper perspective.

Figure 2—4 presents the basic flow chart of the business system, which con-
tains all major elements necessary to understand the broad cash flow patterns of
any business. The arrangement of boxes, lines, and arrows is designed to show
that we're dealing with asystem in which all parts are interrel ated to each other—
and which therefore has to be managed as a whole. The solid lines with arrows
represent cash flows, while the dashed lines symbolize trade-off relationships. The
system is organized into three segments that match the three major decision areas
we' ve defined: investment, operations, and financing.

* The top segment represents the three components of business investment:
the investment base aready in place, the addition of new investments,
and any disinvestment (divestment) of resources no longer deemed
effective or strategically necessary. In addition, it showsthe
depreciation effect caused by accounting write-offs of portions of
depreciabl e assets against the investment base and against profits. This
box, which effectively enhances the funding potential shown in the
bottom segment, represents available cash that was masked when the
accounting-based operating profit after taxes was calculated, as we'll
discussin Chapter 3.

» The center segment represents the operational interplay of three basic
elements: price, volume, and costs of products and/or services. It also
recognizes that usually costs are partly fixed and partly variable relative
to volume changes. The ultimate result of the complex set of
continuously made trade-offs in the operations area is the periodic
operating profit or loss, after applicable income taxes. Operating profit
is shown as part of the bottom segment in the diagram, because profit
represents one of the key elements of financing the business.

» The bottom segment represents, in two parts, the basic financing
choices open to a business:

1. The normal disposition of the operating profit after taxes (or loss
after taxes) that has been achieved for a period:

Thisis athree-way split among dividends paid to owners, interest
paid to lenders (adjusted for taxes because of itstax deductibility),
and earnings retained for reinvestment in the business. Asthe
arrows indicate, the cash used for paying dividends and interest
leaves the system.

2. The available choices for using long-term capital sources:

Thisreflects shareholders' equity (ownership), augmented by
retained earnings, and long-term debt held by outsiders. Trade-offs
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FIGURE 2-4}
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*This diagram is available in an interactive format (TFA Template) — see “Analytical Support” on p. 57.

and decisions that affect the levels of shareholders’ equity, retained
profits, or long-term capital sourcesimpact the company’s funding
potential, which, as the arrow moving from the | eft to the top
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indicates, affects the amount of new investment that can be added to
the investment base. Aswas aready mentioned, the depreciation
effect shown in the top segment enhances the funding potential,
because it reflects cash that was masked in the accounting profit
calculation. Alternatively, of course, some of the enhanced funding
potential can be used to reduce long-term debt, or to repurchase
outstanding ownership sharesin the market. These actions will,

of course, change the capital structure proportions and cause cash

to leave the system.

Now we'll examine each part of the business system in further detail to
highlight the three types of decisions and the various interrelationships among
them.

I nvestment Decisions

Investment is the basic driving force of any business activity. It's the source of
growth, supports management’s explicit competitive strategies, and it is normally
based on careful plans (capital budgets) for committing existing or new funds to
three main areas:

» Working capital (cash balances, receivables due from customers, and
inventories, less trade credit from suppliers and other normal current
obligations).

» Physical assets (land, buildings, machinery and equipment, office
furnishings, computer systems, laboratory equipment, etc.).

e Mgajor spending programs (research and development, product or
service development, promotional programs, etc.) and acquisitions.

Note that investment is broadly defined here in terms of resource commit-
ments to be recovered over time, not by the more narrow accounting classification
which would, for example, categorize most spending programs as ongoing ex-
penses, despite their longer-range impact. Figure 2-5 shows the investment por-
tion of the systems diagram, accompanied by major yardsticks and key strategies
that can be identified in this area.

During the periodic planning process, when capital budgets are formulated,
management normally chooses from a variety of options those new investments
that are expected to exceed or at least meet targeted economic returns. The level
of these returns generally is related to shareholder expectations via the cost of
capital calculation, as described in Chapter 9. Making sound investment choices
and implementing them successfully—so that the actual resultsin fact exceed the
cost of capital standard—is a key management responsibility that leads to value
creation. New investment is the key driver of growth strategies that cause en-
hanced shareholder value, but only if carefully established investment standards
are met or exceeded.
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FIGURE 2—5}
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At the same time, successful companies periodically make critical assess-
ments of how their existing investment base (portfolio) is deployed, to seeif the ac-
tual performance and outlook for the individual products, services, and business
segments warrant continued commitment within the context of the company’s
strategic posture. If careful analysis demonstrates bel ow-standard economic results
and expectations about a particular market or activity, then the opposite of invest-
ment, disinvestment, becomes a compelling option. As we'll see, such poor per-
forming activities destroy shareholder value. Disposing of the assets involved or
selling the operating unit as a going concern will allow the funds received to be re-
deployed more advantageously elsewhere. Also, the sale of any equipment being
replaced by newer facilities will provide funds for other purposes. Shareholder
value creation thus depends on a combination of ongoing successful performance
of existing investments, and the addition of successful new investments—a con-
tinued reassessment of the company’stotal portfolio of activities.

The yardsticks helpful in selecting new investments and disinvestments are
generally economic criteria. They are based on cash flows, measuring the trade-
off between investment funds committed now and the expected stream of future
operational cash flow benefits, and residual values. The cash flow toolslisted here,
net present value, internal rate of return, and discounted payback, are discussed in
detail in Chapter 7. In contrast, common yardsticks that measure the effectiveness
of the existing investment base generally are based on accounting data and rela-
tionships, aswe'll describe in Chapter 4. These measures—return on investment,
return on assets, and return on assets employed—rel ate bal ance sheet and income
statement data as basic ratios. We'll show that there's areal disconnect between
the economic measures commonly used for new investments, and the accounting-
based measures for existing investments. This gap in comparability must be
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bridged in order to achieve a consistent approach to shareholder value creation. In
fact, this bridging process has been underway since the ' 90s with the significant
shift of corporate America toward value-based management. Measures such as
economic profit, cash flow return on investment, and cash value added have
become widely used in judging the performance and value of existing operations.
Aswe'll discussin Chapter 12, these measures are cash-flow oriented and thus are
comparabl e to the economic yardsticks used for new investment, which are de-
scribed in Chapter 7.

Operating Decisions

Here key strategies and decisions should focus on effective utilization of the funds
invested to ensure that their implementation and continued operation meet the cri-
teria and expectations on which the commitment was originally based. The basic
set of trade-offsin operations, as was already mentioned, liesin the price, volume,
and cost relationship, but surrounding this simple concept is an extensive array of
complex choices and decisions.

To begin with, the company must develop its product and service offerings
to achieve excellence relative to market expectations. This must be accompanied
by positioning its operations competitively to make use of its core competencies
and to differentiate itself from its competitors. Here we're talking not only about
a strategic concept, but about a very practical operational application of such ad-
vantages as cost-effective facilities, superior skills and systems in delivery and
customer service, highly effective information systems linked with customer net-
works, and unique technology or research capabilities. Deploying its resourcesin
carefully selected target markets, the company must use appropriate pricing and
service policies that are competitive in filling customers' needs. Management
must anticipate and deal with the impact of changing prices and competitors’ ac-
tions on sales volume and on the profitability of individual products or services.
At the same time, all operations of the business, whether carried on inside the
company or outsourced with others must not only be made cost effective, but
maintained as such to achieve competitive success. Figure 2—6 highlights key el-
ements of the operations segment of the financial system.

Successful operating results also depend on a realistic understanding of the
business processes employed, the economic costs and benefits of each part of the
organization, and the relative contribution of products and services to overall re-
sults. Thisrequires the use of appropriate information systems, data collection, and
reporting. Part of theinsight isthe effect on the company’s profitability of the level
and proportion of fixed (period) costs committed to the operations, versus the
amount and nature of variable (direct) costs incurred in manufacturing, service, or
trading operations. These concepts will be discussed in detail in Chapter 6.

Sound operational planning isan essential support process. Goals and incen-
tives are established to reinforce the need for making economic decisions. Budget-
ing and analysis processes are designed to give relevant feedback, and provide
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FIGURE 2—6}

The Business System: Operations Segment
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action signalsfor corrective measures should targets not be met. Enterprise model-
ing and activity-based accounting represent modern information structures made
possible by ever more powerful computer systems and networks. We'll discuss ba-
sic budgeting and projection of operating activity in Chapter 5, and take up the sub-
ject of modeling in Chapter 6.

The key yardsticks in the operations segment include a variety of operating
ratios that measure the effectiveness with which revenues and costs are managed.
Among these are financial expressions such as operating profit percentages and
various ratios of cost elements to sales revenue. There are overall expressions
such as sales and assets per employee, and a host of operating statistics such as
output per hour, yield percentages in production, or indicators of customer satis-
faction with services rendered. Operating ratios vary greatly by type of business,
asthey haveto betailored to the specific variables that drive performance. In fact,
operating ratios are ideally derived from those variables that represent key drivers
for the business, whether they be physical conditions, human skills and attitudes,
resource utilization, or technology application. From an economic standpoint, the
relative profit and cash flow contribution margins of different products and ser-
vices are important measures, not only for tracking current performance but as an
input to strategic decisions about the portfolio of products and services.

The distinction between accounting ratios and economic analysisis again
important in the operations segment, because the answers provided by each can
vary significantly. This problem has led to the wide use of a relatively recent
methodology that directly addresses the need for economic answers, namely,
activity-based analysis, which was mentioned earlier. This processis essentially
a step-by-step identification of the physical activitiesinvolved in a specific func-
tion of the company, or the activities required to support a particular product line,
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followed by a careful economic analysis of the costs and benefits incurred in
each step and in total. Because it amounts to an economic assessment, activity-
based analysis has become an important technique for supporting the current em-
phasis on corporate reengineering and value-based management. In addition,
benchmarking activities against best practices in the specific industry or in gen-
eral business usage represents yet another popular way of refining the measures
and standards to be applied. We'll discuss a variety of key financial and eco-
nomic operational criteriain Chapters 4, 5, and 6.

Financing Decisions

Here we must deal with the various choices available to management for funding
the investments and operations of the business over the long term. Note that the
financing section begins with profit after taxes, which normally isamajor source
of funding for a company. Two key areas of strategy and trade-off decisions are
identified:

» Thedisposition of profits.

 Shaping the company’s capital structure.

Normally this set of trade-offs and decisionsis made at the highest levels of
management and endorsed by the board of directors of a corporation because the
choices are crucial to the firm’s long-term viability. Figure 2—7 displaysthe rela
tionships, yardsticks, and strategies in the financing segment. The first area, the
disposition of profits, amountsto abasic three-way split of after-tax profit among:

e Owners.
e Lenders.
» Reinvestment in the business.

Every one of these choices is affected by current or past management poli-
cies, trade-offs, and decisions. For example, payment of dividends to ownersis
made at the discretion of the board of directors. Here, the critical trade-off choice
is the relative amount of dividends to be paid out to shareholders as part of their
overall return versus the alternative of retaining these funds to invest in the com-
pany’s growth, with the goal of creating additional value which will be reflected
in greater share price appreciation for the shareholders.

Payment of interest to lenders is a matter of contractual obligation. The
level of tax-adjusted interest paymentsincurred (the cost to the company isthe net
amount after applying the corporate tax rate) relative to operating profit, however,
isadirect function of management policies and actions regarding the use of debt,
symbolized by the dashed line. The higher the proportion of debt in the capital
structure, the greater the demand will be for profit dollarsto be used asinterest ex-
pense, and the greater the firm’s risk exposure will be; that is, its potential inabil-
ity to meet interest obligations and/or repayment during a business downturn.
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FIGURE 2—7}

The Business System: Financing Segment
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*Assumes a continuous rollover of debt (refinancing), that is, there is no reduction in existing debt levels from repayments,
as new funds are raised to cover these, unless a policy change in debt proportions is specified. No specific provision is
made here for use of off-balance sheet debt, such as operating leases.

Retained earnings represent the residual profit after taxes for the period, a
net amount which remains in the company after payment of interest and divi-
dends. This normally forms a significant part of the funding potential for addi-
tional investment and growth as shown on the bottom of the chart. We recall that
the depreciation effect was added to this funding potential and reflected in thein-
vestment section, to correct for the amount of cash masked by the depreciation de-
duction made in arriving at operating profit after taxes, as will be discussed in
Chapter 3. Additional funding potential can be found in new funds provided by
lenders and investors, depending on the company’s policies governing the use of
such long-term sources.

Key measuresin the area of earnings disposition are earnings and cash flow
(after-tax profit plus the depreciation effect), calculated on a per-share basis,
which are viewed as broad indicators of the company’s ability to compensate both
lenders and owners. In addition, specific ratios are used that measure the propor-
tion of dividends paid out, the degree to which earnings cover the current interest
on debt, and how well total debt service requirements are covered. These mea-
sures are discussed in Chapter 4.

The second area, the planning of capital structure targets, involves selecting
and balancing the relative proportions of funding obtained over time from owner-
ship sources and long-term debt obligations. The chosen combination, after taking
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into account business risk and debt service requirements, is intended to support an
acceptable level of overall profitability while matching the degree of risk expo-
sure deemed appropriate by management and the board of directors. A key con-
sideration in choosing funding methods is the impact of financial leverage (see
Chapter 6). It can be defined as the prudent use of funds obtained from fixed-cost
debt obligationsfor financing opportunities that promise potential earnings higher
than the interest cost on the borrowed funds—the difference benefiting the own-
ers of the company.

Again, this process requires a series of economic trade-offs, which include
weighing the rewards obtained versus the risks involved in the different alterna-
tives open to management. Aswe' Il discuss in Chapter 10, numerous types of eg-
uity, ranging from straight common equity to convertible shares and preferred
stocks, can be used for new ownership funding. On the other hand, existing own-
ership funds also can be returned through repurchase of the company’s sharesin
the open market, using some of the current funding potential. The latter choice has
become an important aspect of capital structure management, because repurchas-
ing stock with corporate cash flow reduces the number of shares outstanding,
making each remaining share proportionately more valuable. At the same time, no
dividends need be paid on the purchased shares, which can be used at alater time
for purposes such as acquisitions. The trade-off is between adding value through
new investment and adding share value through a reduced number of shares.

The choices among debt instruments are even more varied, aswe'll discuss
in Chapter 10. These include operating leases and similar long-term obligations,
which are called off-balance sheet debt because they are not listed on the balance
sheet and only impact the income statement as annual expenses. Major measures
in the area of capital structure strategy include ratios that measure the return on
equity and the return on capitalization (equity and long-term debt combined), var-
ious debt service coverage ratios (Chapter 4), ratios for relative levels of debt and
equity (Chapter 6), measures of the cost of various forms of capital aswell asthe
combined cost of capital for the company as a whole (Chapters 9 and 10), and
finally, shareholder value creation concepts, such as total shareholder return,
economic value added, and so forth (Chapters 11 and 12). Aswe'll see, one of the
fundamental principles of running a successful business system isthat the returns
from the investments supported by the capital structure must exceed the combined
cost of the equity and debt capital employed, in order to create shareholder value
and a satisfactory total shareholder return. Returns just matching the cost of capi-
tal will leave value unchanged, while returns bel ow the cost of capital will destroy
value. Aswe'll discussin Chapter 12, the analyst again must distinguish carefully
between accounting-based and cash flow—based measuresin this area.

The footnote to Figure 2—7 refers to an assumption about continuous
rollover of debt. Thisis necessary because the business system as described here
is asimple growth model with stable capital structure policies, also called target
proportions. Normally, as the amount of shareholders’ equity grows with incre-
mental retained earnings, management will likely wish to match thisincrease, in
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the proper proportion, with an incremental amount of new debt—unless manage-
ment decides that a change in debt policy is appropriate for avariety of reasons.
In that case, specific assumptions will have to be made about the pattern of re-
payments planned, which, of course, will change the relative proportions of debt
and equity outstanding, and also change the cash flow patterns in the model.

Interrelationship of Strategy and Value Creation

It should be obvious by now that our concept of the basic business system (Figure
2-4) forces us to recognize and deal with the many dynamic interrel ationships of
key management strategies, policies, and decisions, and the major cash flowsthey
cause. In effect, the system amounts to a basic financial growth model which il-
lustrates the interplay of key variables in support of the uitimate goal—value cre-
ation through positive cash flows in excess of the cost of capital over time.
Achieving consistency in the choices and decisions regarding these variables is
critical to managing afirm’slong-term success and shareholder expectations, be-
cause only awell-tuned business system will perform in a superior fashion.

For Example

It would be ineffective for a company to set aggressive growth strategies
for its operations, while at the same time restricting itself to a set of rigid
and conservative financial policies—especially when operating margins
are narrow and funding needs sizable. Similarly, paying out a high
proportion of current operating profit in the form of dividends, or
repurchasing significant amounts of the company’s shares, while at the
same time maintaining a restrictive debt policy would clash with an
objective to hold market sharein arapidly expanding business that
requires substantial funding. Under such circumstances, adequate funds
for new investment simply wouldn’t be available, unless new equity was
raised in the market. The company’s strategic position could be at risk, and
the stock market would adversely assess future cash flow expectations,
thereby lowering the valuation of the company.

The basis for successful management, therefore, isto develop and maintain a
consistent set of business strategies, investment objectives, operating goals, and fi-
nancia policies that reinforce each other rather than conflict. They must be chosen
through conscious and careful analysis of the various economic trade-offsinvolved,
both individually and in combination. Proper measures and incentives must be em-
ployed, all reinforcing along-term pattern of performance that will establish and re-
inforce positive shareholder expectations about current and future cash flows from
successful existing investments and sound new investments—or from divestments
of underperforming parts of the company. As we'll demonstrate in later chapters,
understanding the dynamics of business strategies and financial policiesis essential,
whether they involve operational cash flow management, key drivers of financial
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performance, investment and divestment analysis, or capital structure planning. Our

simplified systems diagram has provided away to recognize the main interrelation-
shipsin abroad context of management decisions and cash flows.

The Nature of Financial Statements

To apply the insights gained from the conceptual overview of the business system,
we must now look for available information that will:

» Allow the manager or analyst to track the financial condition and
operating results of the business.

» Assist in understanding the cash flow patterns in more specific terms.

In the process of financial/economic analysis, a variety of formal or infor-
mal data are normally reviewed and tested for their relevance to the specific pur-
pose of the analysis. The most common form in which basic financial information
is available publicly, unless a company is privately held, is the set of financia
statements issued under guidelines of the Financial Accounting Standards Board
(FASB) of the public accounting profession and governed by the U.S. Securities
and Exchange Commission (SEC). Such a set of statements, prepared according
to generally accepted accounting principles (GAAP), usualy contains balance
sheets as of given dates, income statements for given periods, and cash flow
statements for the same periods. A specia statement highlighting changesin own-
ers’ equity on the balance sheet is commonly provided as well.

Sincefinancial statements are the source for agood portion of analytical ef-
forts, we must first understand their nature, coverage, and limitations before we
can use the data and observations derived from these statements for our analytical
judgments. Financial statements reflect the cumulative effects of all of manage-
ment’s past decisions. However, they involve considerable ambiguity. Financial
statements are governed by rulesthat attempt to consistently and fairly account for
every business transaction using the following conservative principles:

» Transactions are recorded at values prevailing at the time.

» Adjustments to recorded values are made only if values decline.

» Revenues and costs are recognized when committed to, not when cash
actually changes hands.

 Periodic matching of revenues and costs is achieved via accruals,
deferrals, and accounting allocations.

» Allowances for negative contingencies are required in the form of
estimates that reduce both profits and recorded value, usually affecting
shareholders’ equity or special set-asides.

These rules |eave reported financial accounting results open to considerable

interpretation, especiadly if the analyst seeksto understand a company’s economic
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performance and to establish the basis for shareholder value results. It's common
practice among professional analysts to adjust the data reflected on financial
statements for known accounting transactions which do not affect cash flows, and
to make assumptions about the economic values underlying recorded asset values.
WEe' Il discuss the most important of these adjustmentsin Chapters 4 and 12.

The Balance Sheet

The balance sheet, prepared as of a specific date, records the categories and
amounts of assets employed by the business (i.e., the resources committed) and
the offsetting liabilities incurred to lenders and owners (i.e., the funds obtained).
Also called the statement of financial condition or statement of financial position,
it must always balance. By definition, the recorded value of the total assetsin-
vested in the business at any point in time must be matched precisely by the
recorded liabilities and owners' equity supporting these assets. Liabilities are spe-
cific obligations that represent claims against the assets of the business, ranking
ahead of the ownersin repayment priority. In contrast, the recorded shareholders
equity in effect represents aresidual claim of the owners on the remaining assets
after al liabilities have been subtracted.
The major categories of assets, or resources committed, are:

e Current assets (items that turn over in the normal course of business
within arelatively short period of time, such as cash, marketable
securities, accounts receivable, and inventories).

» Fixed assets (such asland, mineral resources, buildings, equipment,
machinery, and vehicles), all of which are used over alonger time
frame.

» Other assets, such as deposits, patents, and various intangibles,
including goodwill that arose from an acquisition.

Major sources of the funds obtained are:

e Current liabilities, which are obligations to vendors, tax authorities,
employees, and lenders due within one year or less.

» Long-term liabilities, which are a variety of debt instruments repayable
beyond one year, such as bonds, |oans, and mortgages.

e Owners (shareholders’) equity, which represents the recorded net
amount of funds contributed by various classes of owners of the
business as well as the accumulated earnings retained in the business
after payment of dividends.

Balance sheets are static in that, like snapshots, they reflect conditions on
the date of their preparation. They’re also cumulative because they represent the
effects of all decisions and transactions that have taken place since the inception
of the business and have been accounted for up to the date of preparation.
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Aswe indicated earlier, financial accounting rules require that all transac-
tions be recorded at costs and values as incurred at the time, and retroactive ad-
justments to recorded values are made only under very limited circumstances. As
a conseguence, balance sheets (being cumulative) display assets and liabilities ac-
quired or incurred at different times. Because the current economic value of assets
can change, particularly in the case of longer-lived items (such as buildings and
machinery) or basic resources (such as land and minerals), the costs stated on the
balance sheet are not likely to reflect true economic values. Moreover, changesin
the value of the currency in which the transactions are recorded can, over time,
distort the balance sheet.

Ultimately, the recorded book value of owners' equity is affected by all of
these value differentials. There generally is quite a divergence between thisresid-
ual accounting value and the current economic value of the business as reflected
in share prices or in valuations for acquisition. In fact, the shares of successful
companies are usually traded at price levels far above their recorded book value
(see Chapter 12).

Finally, a number of relatively recent accounting rules require the estima-
tion and recording of contingent liabilities arising from avariety of future obliga-
tions, such as pension and health-care costs, further introducing a series of value
judgments. These are frequently shown as “other liabilities,” listed just ahead of
shareholders’ equity, and, in effect, amount to areclassification from being part of
the owners’ residual claims, to aspecial form of long-term liability.

The accounting profession’s FASB is expending agreat deal of effort to re-
solve these and other issues affecting the meaning of the balance sheet, but only
with partial success. Accounting standards continue to evolve, and a manager or
analyst must be aware of the underlying issues and processes when reviewing and
analyzing this statement. We'll discuss the most important of these more specifi-
cally aswe examine analytical techniquesin later chapters.

In our decisional context of investment, operations, and financing, the bal-
ance sheet is a cumulative listing of the impact of past investment and financing
decisions, and of the net operational results from using these resources. It'sa his-
torical record of all transactions that affected the current business over time. The
net effect of operations in the form of periodic profit or loss is reflected in the
changing shareholders’ equity account. Figure 2-8 is a simple conceptual picture
of the balance sheet as it relates to the three areas of management decisions.

Only the major categories normally found on the balance sheet are listed in
Figure 2-8, which isan oversimplification. In actual practice, the analyst encoun-
tersalarge variety of detailed asset, liability, and net worth accounts because bal -
ance sheets reflect the unique nature of a given company and the business sector
to which it belongs. But the actual accounts always can be grouped into the basic
categories listed.

To provide an example of the balance sheet of a magjor corporation, Figure
2-9 shows the consolidated balance sheets for December 31, 1997, and December
31, 1996, of TRW Inc., as published in its 1997 annual report, but presented here
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FIGURE 2—8}

Balance Sheet in Decisional Context

Management Decision Area

Investment Operations Financing
Assets Balance Sheet Liabilities and
(on a given date) net worth
Current Current
assets liabilities
plus plus
Fixed Long-term
assets liabilities
plus plus
Other ! Shareholders'
assets Net profit or loss |- = | equity
equals equals
Total Total
net worth

without accompanying notes. (These are reproduced in Chapter 4, Figure 4-6).
TRW Inc. isagloba manufacturing and service company headquartered in Cleve-
land, Ohio. It’s strategically focused on providing products and services with a
high technology or engineering content to the automotive, space and defense, and
information systems markets. TRW holds leading positions in most of its market
segments. Founded in 1901, the company employs about 72,500 people in
24 countries, and is ranked 146th in sales in the Fortune 500 listing for 1997.
WE Il use TRW’s published financial statements as examplesin Chapters 3 and 4
and demonstrate the use of analytical techniques on their data.

The lncome Statement

The income statement reflects the effect of management’s operating decisions on
business performance and the resulting accounting profit or loss for the owners of
the business over a specified period of time. The profit or loss calculated in the
statement increases or decreases owners' equity on the balance sheet. Thus, thein-
come statement is a necessary adjunct to the balance sheet in explaining this
major component of change in owners' equity, and it provides avariety of perfor-
mance assessment information. The income statement, also referred to as the op-
erating statement, earnings statement, or profit and loss statement, displays the
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FIGURE 29 }
TRW INC. AND SUBSIDIARIES
Consolidated Balance Sheets
December 31, 1997 and 1996 ($ millions)
1997 1996
Assets
Current assets:
Cash and cashequivalents ....................... $ 70 $ 386
Accountsreceivable .. ......... ... . L. 1,617 1,378
INVeNtories . ... 573 524
Prepaid expenses ..., 79 69
Deferred incometaxes . ............. . ... 96 424
Total currentassets .. ..., 2,435 2,781
Property, plant, and equipmentatcost ................ 6,074 5,880
Less: Allowances for depreciation and amortization . . .. 3,453 3,400
Total property, plant, and equipment—net .......... 2,621 2,480
Intangible assets:
Intangibles arising from acquisitions ................ 673 258
Other ... 232 31
Total intangible assets . .. ......... .. ... .. .. .. ... 905 289
Less: Accumulated amortization . .. .................. 94 78
Total intangible assets—net . .................... 811 211
Investments in affiliated companies .................. 139 51
Other assets . ... 404 376
Total @SSetS . . oottt $6,410 $5,899
Liabilities and Shareholders’ Investment
Current liabilities:
Short-termdebt ........ ... .. .. $ 411 $ 52
Accrued compensation ........... ... 338 386
Trade accountspayable . . ........................ 859 781
Otheraccruals ......... ... ... 846 775
Dividends payable .............. ... ... ... ...... 38 39
Incometaxes ......... ... 99 52
Current portion of long-termdebt . .. ................ 128 72
Total current liabilities . ......................... 2,719 2,157
Long-term liabilities . . .. ....... ... ... .. oL 788 767
Long-termdebt . ... ... .. .. ... 1,117 458
Deferred incometaxes ............ ..., 57 272
Minority interests in subsidiaries . .. .................. 105 56
Shareholders’ investment:
Serial preference stock Il .. ........ ... ... ... ... 1 1
CommoNnstoCK . .. ..ot 78 80
Othercapital ........ ... ... i 462 437
Retained earnings ............ .. ... 1,776 1,978
Cumulative translation adjustments . .. .............. (130) 47
Treasury shares—cost in excess of parvalue ......... (563) (354)
Total shareholders’ investment . .................. 1,624 2,189
Total liabilities and shareholders’ investment . .......... $6,410 $5,899
Source: Adapted from 1997 TRW Inc. annual report.
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revenues recognized for a specific period, and the costs and expenses charged
against these revenues, including write-offs (e.g., depreciation and amortization of
various assets) and taxes. Revenues and costs involve elements such as:

» Salesfor cash or credit.

» Purchases of goods for resale or manufacture, or cost of services
provided.

» General and administrative expenses.
e Sales and marketing expenses.
» Research and development costs.

Theincome statement represents the best effort of the firm’s accountants to
match the relevant items of revenue with the relevant items of cost and expense
for the period, a process which involves accrual accounting and extensive use of
allocation of prior and future revenues and costs.

Among the judgmental areas involving costs are:

» Recognizing the incidence of revenues received in advance or delayed
intime.

» Depreciation of assets being used over more periods than the current
reporting period.

» Cost of goods purchased or manufactured in previous periods.

» Proper allocation of general expenses to a specific period.

We'll take up the more critical of these elements and choices as we apply
the analysis techniques in later chapters.

When viewed in our decisional context, the income statement in the center
column of Figure 2—10 expands the details of the transactions and allocations that
make up one of the key performance elements, profit or loss.

Again, we are providing an actual example of an income statement in Fig-
ure 2-11, the consolidated statement of earnings for TRW Inc. for the years end-
ing December 31, 1997, and December 31, 1996.

The Cash Flow Statement

Because we are interested in the combined effects of investment, operating, and
financing decisions, analyzing both the income statement for the period and the
balance sheets at the beginning and the end of the period together provides more
basic insights than either statement alone. Management decisions not only affect
the profit for the period, but cause accompanying changes in most assets and lia-
bilities, particularly in the accounts making up working capital, such as cash, re-
ceivables, inventories, and current payables. The statement that captures both the
current operating results and the accompanying changesin the balance sheet isthe
cash flow statement, statement of cash flows, or funds flow statement. It gives us
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FIGURE 2—10}

43

Income Statement in Decisional Context

Management Decision Area

Investment Operations Financing
Assets Balance Sheet Liabilities and
(on a given date) net worth
Current Income statement Current
assets liabilities
| Revenues |
plus plus
Fixed less | Cost of sales | Long-term
assets liabilities
plus equals | Gross margin | plus
Other less | Operating expenses | Shareholders'
assets equity
equals equals |Operating earnings/loss| equals
Total less | Income taxes . Total
assets liabilities and
equals | Net profit or loss net worth

adynamic picture of the ultimate changesin cash resulting from the combined de-
cisions made during a given period.

The statement is prepared by comparing beginning and ending balance
sheets and using key items of the income statement for the period, all interpreted
in terms of uses and sources of cash:

Cash generated by profitable operations or drained by unprofitable results.
Cash impact of changesin working capital requirements.
Commitments of cash to invest in assets or to repay liabilities.
Raising of cash through additional borrowing or by reducing asset

investments.

Cash impact of issuance of new shares or repurchase of shares.
Cash impact of dividends paid.

Adjustments for accounting allocations, write-offs, and other noncash
elements in the income statement and the balance sheets.

Net impact of the period's cash movements on the company’s cash balance.

The cash flow statement thus offers aready overview of the combined cash
impact of all management decisions during the period. The user can judge both
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FIGURE 2—11}

TRW INC. AND SUBSIDIARIES
Statements of Earnings
For the Years Ended December 31, 1997 and 1996 ($ millions)

1997 1996
Sales . .. $10,831 $ 9,857
Costofsales . ....... ..o 8,826 8,376
Gross Profit . ..o 2,005 1,481
Administrative and selling expenses ................. 684 613
Research and development expenses . ............... 461 412
Purchased in-process research and development . ... ... 548 —
Interestexpense ............. ... 75 84
Other expenses (income)net ....................... 3 70
Total eXpenses ............ i 1,765 1,179
Earnings (loss) from continuing operations before taxes
Excluding purchased R&D; special charges ('96) ... ... 788 687
Reported earnings (loss) before income taxes ........ 240 302
Incometaxes .............. .. 289 120
Earnings (loss) from continuing operations
Excluding purchased R&D; special charges ('96) ...... 499 434
Reported earnings (loss) after income taxes .......... (49) 182
Discontinued operations, gain on disposition, after taxes . — 298
Netearnings (I0SS) .. ..., $ (49 $ 480
Preference dividends ............ ... ... ... .. ..., — 1
Earnings (loss) applicable to common stock ........... $ (49 $ 479
Per share of common stock:
Average number of shares outstanding (millions)
Diluted . ... 123.7 132.8
Basic ......... . 123.7 128.7
Diluted net earnings (loss) per share
From continuing operations
Excluding purchased R&D; special charges ......... $ 4.03 $ 3.27
Reported . ... ... . . (0.40) 1.37
From discontinued operations .. ................... — 2.25
Diluted net earnings (loss) pershare ................. $ (0.40) $ 3.62
Basic net earnings (loss) per share
From continuing operations
Excluding purchased R&D; special charges ......... $ 4.03 $ 3.29
Reported .. ... ... (0.40) 1.41
From discontinued operations .. ................... — 231
Basic net earnings (loss) pershare .................. $ (0.40) $ 372
Book value per share (year-end) .................... 13.19 17.29
Tangible book value per share (year-end) ............. 6.58 15.62
Other data ($ millions):
Depreciation of property, plant, and equipment ......... $ 480 $ 442
Amortization of intangibles, otherassets .............. 10 10
Capital expenditures .. .......... . i 549 500
Dividends paid ......... ... ... 154 148

Source: Adapted from 1997 TRW Inc. annual report.
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the magnitude and the relationships of these cash movements, such as the com-
pany’s ability to fund investment needs from operational results, the magnitude
and appropriateness of financing changes, and disproportional movements in
working capital needs. Observing the cash flow patterns can stimulate questions
about the effectiveness of management strategies as well as the quality of opera-
tional decisions. The amount of detail can vary widely, depending on the nature of
the business and the different types of movements emphasized.

In the past, basic formats for these statements differed widely as well. In
more recent times, the FASB and SEC required that all published cash flow state-
ments follow a common format, listing uses and sources by the familiar three de-
cision areas. investments, operations, and financing. This rule recognized the
usefulness of this arrangement in understanding the dynamics of the business sys-
tem, as described earlier. Figure 2-12 shows how the cash flow statement fitsinto
our management decision context.

One aspect of the cash flow statement that requires some explanation is the
treatment of accounting write-offs. From a cash flow standpoint, write-offs such
as depreciation and amortization merely represent bookkeeping entries that have
no effect on cash. The reason is simply that the assets being amortized by these
entries represent cash that was committed in past periods. Consequently, the
write-off categories, insofar as they had reduced net profit, must be added back
here as a positive cash flow, thus restoring the cash generated by operationsto the
original level before the write-off was made. The reader will recall that we recog-
nized the cash flow implications of the depreciation effect in the earlier discussion
of the business system. Handling of this adjustment will be illustrated more
specificaly in Chapter 3.

The cash flow statement has the same inherent limitations as the balance
sheet and the income statement, because it’s derived from the accounting data

FIGURE 2—12}

Cash Flow Statement in Decisional Context

Management Decision Area

Investment Operations Financing
Cash flow statement
Investments Operations Financing

Investment (increases)
in all types of assets
are uses of cash;
disinvestment
(reductions) in all
types of assets are
sources of cash.

Profitable operations
are a source of cash;
losses drain cash from
the system. Accounting
write-offs or write-ups
do not affect cash;
their profit impact must
be adjusted for.

Trade credit and new
financing (increasing
in liabiliites and
equity) are sources of
cash; repayments of
liabilities, dividends,
and returns of capital
are uses of cash.
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contained in these statements. However, because it focuses on the changes in-
curred during the period, the limitations due to historical valuation are usually not
significant. However, we must remember that by displaying the net change from
the beginning to the end of the chosen period in each asset, liability, and owner-
ship account reported, the statement might “bury” major individual transactions
that occurred during the period and perhaps offset each other. Normally, however,
material transactions of this kind (such as major investments, acquisitions, or di-
vestitures) are noted specifically in the company’s cash flow statement. The state-
ment therefore affords the user the most detailed picture of the impact of major
events of the period.

TRW's consolidated cash flow statement for the years ended December 31,
1997, and December 31, 1996, in Figure 2—13 shows how the various elements are
listed in practice. A number of adjustments based on information only internally
available have been made by TRW to show more clearly the nature of cash move-
ments during the periods covered, especially in view of the sale of some businesses
in 1996, and two major acquisitions in 1997, aswe'll discussin Chapter 3.

The Statement of Changesin Shareholders (Owners') Equity

Thefourth financial statement commonly provided by abusinessis an analysis of
the main changes, during a specific period, in the shareholders’ capital accounts,
or net worth. We know from the earlier discussion that one of these changesisthe
net income or loss for the period, as displayed in the income statement. But other
management decisions could have affected shareholders’ equity.

For example, most corporations, including TRW, pay dividends on a quar-
terly basis. Such dividends are normally paid in cash, reducing both the cash bal-
ance and retained earnings, the latter being part of shareholders' equity. Another
decision might be to provide additional capital through sale of new shares of com-
mon stock, or conversely, the repurchase of shares in the open market using ex-
cess cash balances—some of which may be resold to employees under stock
purchase or option plans. A third area might involve write-offs or adjustments of
asset values connected with disposition of assets or with business combinations.
A fourth area concerns the complex adjustments rel ated to the exchange of foreign
currencies by companies doing business internationally.

The net change in owners' equity can thus be selectively split into its major
components to highlight the impact of these decisions. Figure 2—14 provides a
conceptual view of this special analytical statement. Its limitations largely de-
pend on how much the issuing company chooses to disclose beyond what'slegally
required.

Again TRW's consolidated statement of changes in shareholders (owners’)
equity for the years ended December 31, 1997, and December 31, 1996, isgiven as
an actual example in Figure 2-15. The format used by the company displays the
changesin each of the key areasinvolved, by type of stock, other capital, retained
earnings, currency trandation effects, and treasury stock (repurchased shares).
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FIGURE 213
TRW INC. AND SUBSIDIARIES
Statements of Cash Flows
For the Years Ended December 31, 1997 and 1996 ($ millions)
1997 1996

Operating Activities:
Netearnings (I0SS) .. ..., $ (49 $ 480
Adjustments to reconcile net earnings (loss) to

net cash provided by continuing operations:

Purchased in-process research and development . . ... 548 —

Depreciation and amortization . .................... 490 452

Deferred incometaxes ... ..., 116 (182)

Discontinued operations . ...................... .. — (298)

Other—net . ... ... . i 10 23
Changes in assets and liabilities, net of effects of

businesses acquired or sold:

Accountsreceivable .. ....... ... .. o 32 (46)

Inventories and prepaid expenses . .. ............... (26) 8

Accounts payable and other accruals ............... (166) 298

Other—net . ... . (1) (24)
Net cash provided by operating activities . ............. 954 711
Investing Activities:

Capital expenditures . ......... ... ... i (549) (500)

Acquisitions, net of cash acquired . ................. (1,270) (76)

Net proceeds from divestitures .................... — 789

Other—net ......... ... ... . i 2 34
Net cash provided by (used in) investing activities . . .. ... (1,817) 247
Financing Activities:

Increase (decrease) in short-termdebt .............. 912 (127)

Proceeds from debt in excessof 90 days ............ 113 51

Principal repayments in excess of 90 days ........... (89) (91)

Dividends paid .......... ... ... (154) (148)

Acquisition of common stock . .............. .. ..... (247) (361)

Other—net . ........ ... ... i 41 51
Net cash provided by (used in) financing activities . . .. ... 576 (625)
Effect of exchange rate changesoncash ............. (29) (6)
Increase (decrease) in cash and cash equivalents .. .... (316) 327
Cash and cash equivalents at beginning of year ........ 386 59
Cash and cash equivalents atend ofyear ............. $ 70 $ 386
Supplemental Cash Flow Information:

Interest paid (net of amount capitalized) ............. $ 76 $ 89

Income taxes paid (netof refunds) ................. 78 615

Source: Adapted from 1997 TRW Inc. annual report.

In this portion of the chapter, we have provided an overview of the nature
and relationships of the four major financial statements as the background for
analysis of the results of management decisions and their impact on funds move-
ments. Within our decisional framework, these four statements can be combined
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FIGURE 2—14}

Statements of Changesin Owners Equity in Decisional Context

Management Decision Area

Investment Operations Financing
Assets Balance Sheet Liabilities and
(on a given date) net worth
Current Current
assets liabilities
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Fixed Long-term
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Other Statement of changes in shareholders' equity
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Dividends (minus) Adjustments (plus/minus)
equals equals
Total Total
assets liabilities and
net worth

to help us visualize their coverage and relationship as an integrated whole. Note
that the generalized overview in Figure 2—16 displays not only what the four state-
ments cover in terms of key information, but also how they are related, being de-
rived from the same basic information. The dotted linesindicate the impact of any
accounting write-offs.

To summarize, the balance sheet describesthe financia condition of abusi-
ness at apoint in time. It shows the cumulative effect of previous decisionsand in-
cludes the profits or losses for preceding periods. The income statement matches
revenues and expenses for a specific period, including write-offs and allocations.
It provides more detail about the elements making up the after-tax net profit and
loss that was recorded in the owners' equity on the balance sheet.

In contrast to the two previous statements, the cash flow statement isa dy-
namic representation in that it highlights the net changes in assets, liabilities,
and ownership accounts over a specific period. It reflects the pattern of cash
uses and sources that resulted from management’s decisions concerning invest-
ments, operations, and financing. The statement corrects for the fact that write-
offs and amortization of assets acquired in the past are bookkeeping entries and
not cash movements.

Finally, the statement of changesin owners’ equity gives more details con-
cerning the change in ownership accounts as recorded on the beginning and end-
ing balance sheets. Within the limitations of GAAP rules and the accountants’
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FIGURE 215
TRW INC. AND SUBSIDIARIES
Statement of Changes in Shareholders’ Investment
For the Years Ended December 31, 1997 and 1996
1997 1996
Serial Preference Stock II:
Series 1:
Balance at January 1 and December 31 ............. $ — $ —
Series 3:
Balance at January 1 and December 31 ............. $ 1 $ 1
Common Stock:
Balance atJanuary 1 .......... ... ... 80 40
Stockdividend . ...... ... .. ... — 42
Purchase of sharesandother ..................... (2) (2)
Balance at December31 ........... .. ... ... ... 78 80
Other Capital:
Balance atJanuary 1 .......... .. ... . ... 437 398
Sale of stockand other . ............ ... ... ...... 25 39
Balance at December 31 ........... .. ... .. .. .. ... 462 437
Retained Earnings:
Balance atJanuary 1 .......... ... ..., 1,978 1,688
Netearnings (I0SS) . . .. ... (49) 480
Stock dividendand other .. ....................... — (39)
Dividends declared:
Preference stock . ....... ... ... .. . ... 1) Q)
Common stock ($1.84 and $1.80 per share) . ........ (152) (150)
Balance at December 31 ........... ... .. .. ... 1,776 1,978
Cumulative Translation Adjustments:
Balance atJanuary 1 .......... ..., 47 76
Translation adjustments . . ......... ... ... ... ..... (177) (29)
Balance at December 31 ............ ... ... . ... ... (130) 47
Treasury Shares—Cost in Excess of Par Value:
Balance atJanuary 1 ............ .. ... ... (354) (31)
ESOPfunding ......... .. .o 2 17
Purchaseofshares ........... ... ... .. ... .. ... (262) (372)
Sold under stock options .. ........... ... 51 32
Balance at December 31 ............ . ... ... (563) (354)
Total shareholders’ investment: ..................... $1,624 $2,189

Source: Adapted from 1997 TRW Inc. annual report.

judgments, financial statements are an effort to reflect, with reasonable con-
sistency, all business transactions that, over time, result in a net improvement
or worsening of the recorded value of owners' equity. But as we'll discussin the
ensuing chapters, the manager or analyst must carefully interpret their mean-
ing, due to the implications of recorded values and their conservative bias. This
requires using standard techniques as well as explicit judgments and adjustments
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FIGURE 2—16}

Generalized Overview of Financial Statements
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in evaluating the financial, and more importantly, the economic, performance of

the business under review.

The Context of Financial Analysis

Now that we' ve explored the broad background of business system dynamics and
the nature of commonly available financial statements that describe performance
and values from a specific, limited viewpoint, it's useful to provide one more con-
text that allows us to put the materials of the book into proper perspective. It will
reinforce a number of the references we have made earlier to the judgmental as-
pects involved in financial analysis, and to the distinction between financial and

economic analysis.
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FIGURE 2—17}

The Different Objectives of Financial/Economic Analysis Processes

Financial Investor Managerial
Accounting Analysis Economics
Profit Determination Financial Information Activity Economics
« Revenue recognition » Adjustment process « Task analysis
« Expense recognition  Trend analysis « Economic allocation
« Cost allocation * Profit projection « Contribution analysis
« Profit definition « Cash flow projection « Trade-off determination
Resource
Value Determination Comparative Data Effectiveness
« Historical costs « Industry analysis « Investment base
« Conservatism » Competitor analysis « Capital investments
« Equity as residual value » Economic conditions « Capital divestments
« Contingency recognition  Adjustment areas « Human resources
Shareholder
Tax Determination Market Analysis Value Creation
« Legal data requirements * Share price patterns « Cash flow patterns
« Income/expense timing » Market trends « Cost of capital
« Tax management issues * Value drivers « Investor expectations
« Statement adjustments » Market models « Ongoing business value

Managers or analysts performing various kinds of financial/economic
analysis normally do so with a specific purpose in mind. During the process of
analysis, financial statements, special analyses, databases, and other information
sources are used to derive reasonable judgments about past, current, and prospec-
tive conditions of a business and the effectiveness of its management.

We must recognize that not only does the person performing the analysis
and interpretation have a purpose and viewpoint, but so do the preparers and
providers of the various types of data and information on which the analysisis
based. For example, during our discussion of financial statements, we referred to
the accounting rules and principles governing the compilation of these documents,
and to the need to allow for the specific biases introduced by them. Thisisn't to
say that financial statements are right or wrong in an absolute sense, but rather
that the information might have to be adjusted in some cases, or discarded in oth-
ers, in order to suit the purpose of the analysis.

Figure 2-17's descriptive overview presents the key objectives of three ma-
jor financial/economic processes as a context for understanding the differencesin
data generation and analytical orientation involved in each:
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« Financial accounting.
e Investor analysis.
e Managerial economics.

The table identifies these three as processes whose objectives differ, al-
though they frequently have to draw on each other for information and data. We
must consider the orientation and focus of these processes when information is
shared between them, or exchanged for use by any one of them. Our ultimate aim
is to analyze and judge business problems, company performance, and share-
holder value in economic terms, which requires careful adjustment of data and
analyses that often were prepared with different objectivesin mind.

When we speak of basic financia analysis in this book, we put more
emphasis on the objectives of the left column (financial accounting) and to some
extent on the middle column (investor analysis). When we refer to economic
analysis, however, the focus is on the right column (managerial economics) and
also on a humber of the areas in the center column. Despite the obvious differ-
ences among the three areas, the majority of the available data are originated on
the left, by financial accounting, while some are obtained from the right, from an-
alytical efforts or internal databases on which managerial economics depends. In
addition, databases covering the stock market and economic activity come into
play in the center column.

Financial accounting has three major objectives as governed by profes-
sional standards and SEC regulations:

« Profit determination.
- Value determination.
« Tax determination.

Profit determination focuses on recognizing when revenue is earned
during a period, and how to determine the matching costs and expenses. A clear
distinction must be drawn between the recording of a revenue or expense
transaction, and the actual receipt or disbursement of cash, which might lag by
days or months. Similarly, costs incurred in the past are allocated to current or
future periods with the objective of determining a profit figure that matches
only “recognized” revenue and expense elements. A similar allocation process
might apply to anticipated future costs that are apportioned to current periods.
These allocations have significant implications for cash flow analysis, as we'll
see in Chapter 4.

Value determination rests firmly on the principle of historical costs, a con-
servative concept that uses only actual transaction evidence as the va ue criterion.
When economic values of assets acquired in the past change, adjustmentsto values
generally are made only if they decline. Thisis commonly done for accounts re-
ceivable that have become uncollectible, or inventories where market val ue has de-
clined below cost. Increases are recognized (realized) only when assets are sold,
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not while they’ re being held. The residual value of the business, that is, its recorded
shareholders’ equity (book value), therefore might over time bear only limited re-
semblance to the equity’s market value (economic value). In addition, the growing
emphasis on recording contingencies of all kindsin the liability section of the bal-
ance sheet introduces anegative biasin value, because only potential liabilitiesare
established, not potential gains. Examples are long-term pension and benefit oblig-
ations, and potential liabilities arising from all types of operational, legal, and con-
tractual issues. Generally such contingent liabilities are set-asides of shareholders
equity, further diminishing the recorded book value of equity.

Meanwhile, appreciation of assets like land, buildings, natural resources,
technologies, and patents is left unrecognized until they’ re disposed of. As the
wave of corporate takeoversin the past fifteen years demonstrated, careful analy-
sis of the target companies’ balance sheets often uncovered massive amounts of
unrecorded potential gains, which could be turned into cash from the eventual
breakup of the acquired companies, and used in part to pay for the acquisition.

Tax determination is governed by the legal requirements of the current in-
come tax code, which often requires modified principles of income and expense
recognition, including disallowance of certain costs and expense—in effect
amounting to a different set of books. Tax rules tend to speed up the timing of
revenue recognition compared with financial accounting rules, and at the same
time, delay expense recognition. These rules are clearly designed to enhance
current tax receipts for the government. Differences between financial account-
ing for reporting purposes and for tax accounting give rise to tax management
issues (legally minimizing taxes) in companies and industries where the
amounts involved could be significant enough to affect actual decisions on
investments, operations, and financing.

From the standpoint of financial analysis, the important question iswhat ef-
fect tax accounting has on the financial statements used for analysis. Aswe'll see,
the amount of taxes actually paid versus the amount shown on the income state-
ment can differ materially, and adjustments made on the balance sheet to com-
pensate for this situation might involve significant funds movements. From an
analytical standpoint, we'll show the importance of recognizing the tax implica-
tions of various types of decisionsin Chapters 7 through 12.

Investor analysisin this context has three objectives:

 Interpretation of financial information.

* Useof comparative data.

e Analysisof financial markets.

Interpretation of financial information essentially amounts to analyzing fi-
nancial statements and other financial data about a company in order to assess and
project its performance and value. The key judgments focus on the adjustment

process through which reported accounting data are modified or converted into in-
formation that permits economic and cash flow assessments to be made. Only
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rarely can financial data, as generally provided, be used in their exact form to de-
rive analytical judgments. Applying the various ratios and rel ationships discussed
in Chapter 4, for example, often leads to significant questions and actual adjust-
ments during the analysis.

Trend analysis uses various series of adjusted past datato look for and analyze
significant changes in magnitudes and ratio relationships over time, and it becomes
one of the bases of profit projection. Finally, the ultimate adjustment leads to under-
standing the pattern of net cash flows generated by the business, and the projection
of these cash flows as an indicator of expected economic performance and value.

Comparative data are an essential part of financial analysis, asthey help put
judgments about a particular company or business in perspective. By implication,
all judgments made about performance and value are relative to the standards and
perceptions of the analyst; comparable data assist in confirming these judgments.
Industry analysis involves the selection of relevant groupings of companies and
compiling appropriate data and ratios (generally available in on-line databases)
against which to measure the attributes of the company being studied. The impor-
tant issue here again is the need to interpret and adjust the financial data so that
they match the data used for the original company.

Competitor analysis applies the same process to individual companies or
divisions of those companies that compete directly with the business. Economic
conditions and the competitive dynamics of the markets served are brought into
the analysis as a backdrop for explaining past variations, and as a guide to pro-
jecting future performance and value.

Market analysis involves the study and projection of the pattern of share
prices of the company and its competitors relative to trends in the stock market, in
relation to general economic and political conditions, and with reference to in-
dustry and company-specific forces. It is here that financial analysis becomes a
bridge between published financial statements and stock market trends that reflect
the economic value of acompany. The analyst focuses on the value drivers behind
the market value of the shares, which are basic economic variables like cash flow
generated and the relative cost effectiveness of the business, along with judgments
about the expected impact of known strategies in the competitive setting. Market
models range from simpl e relationships of key variables and share price to com-
plex computer simulations, in an effort to determine the current and potential
shareholder value created by the expected cash flows of the business.

Managerial economics encompasses three basic objectives:

« Determining activity economics.

» Determining resource effectiveness.

 Creating shareholder value.

All three areas deal with economic insights management can use to make
decisions that will enhance shareholder value. In that sense, the orientation of

managerial economicsis closely alied to the basic purpose of economic analysis
aswedefineit here. In fact, the third objective directly supports the ultimate ques-
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tion: Isthe business creating value for its owners? In later chapters, we'll address
the most important aspects of these areas.

Activity economics is a summary term for various types of processes and
analyses that define and establish economically relevant data to describe and
judge the relative attractiveness of any operational aspect of a business and its
subdivisions. Among these, task analysis amounts to determining the true eco-
nomic cost of atask, whether it be afunctional arealike purchasing, or legal ser-
vices, or aline area like selling. This is done by identifying and measuring the
series of steps required to provide a service, or the phases of a manufacturing
process, and to establish the resources used directly or indirectly in each case.
This kind of analytical process, referred to previously as activity-based account-
ing, goes far beyond cost accounting principles. These principles often fall short
of aproper economic allocation of jointly used resources or often they can't rec-
ognize all aspects of atask or an activity.

Contribution analysis refers to measuring the difference between revenues
created and the economic costsinvolved in agiven line of business or a particular
product or service. Such information on economic contribution hel ps management
plan which combination of activities will create the most economic value over
time. The choices always require economic trade-offs based on economic data,
not accounting information. By using activity-based accounting information,
management can make both operational and strategic choices in monitoring and
adjusting its portfolio of products and services.

Resource effectiveness addresses the important question of how well, from an
economic standpoint, the resources employed by a business are currently being uti-
lized or will be utilized in the future. The processincludes measuring the returns from
the existing investment base, gauging the economic justification of new capital in-
vestments or capital divestments, and measuring the returns from human resources.
These questions will be discussed in more detail in Chapters 3, 7, and 8 where again
we' |l highlight the need to devel op an economic basis for these judgments.

Shareholder value creation, management’s ultimate goal, is measured by
means of a combination of past and projected cash flow patterns, the cost of
capital of the particular company, and the overall return expectations of investors
for this type of business. In essence, shareholder value creation becomes a tangi-
ble expression of the risk/reward trade-off the investor has to judge when invest-
ing in the equity of a company. Management has to assess at all times whether
cash flow expectations from the strategies, policies, and decisions employed are
likely to serve theinvestors' interest by creating additional shareholder value. The
approach will be discussed in detail in Chapters 8, 11, and 12.

Key Issues

The following isarecap of thekey issuesraised directly or indirectly in this chap-
ter. They are enumerated here to help the reader keep the materials discussed
within the perspective of financia theory and business practice.
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Managing a business successfully requires an understanding of the
systematic relationships among the key elementsin the areas of
investment, operations, and financing, and the impact of decisions on
these relationships. Total systems thinking is a critical requirement both
in setting strategies and in their execution.

Cash flow is the ultimate driver of business performance and value, but
itsuseininterna and external analysis generally requires considerable
carein selecting data, constructing proper analytical frameworks, and
interpreting the resullts.

Expectations by shareholders about future cash flows are the basis for
deriving shareholder value. The value of abusiness relative to its peers
and the stock market as awhole will change with these expectations.
This requires a future orientation in analyzing business performance.
Creating shareholder value is a key responsibility of business
management, the success of which depends on consistent use of sound
economic trade-offsin all decisions rmade by the management team.
This requires an understanding of the cash flow implications of
decisions, and an organizational climate and incentives that will foster
such consistency in strategies, policies, and in making and
implementing management decisions.

While published financial statements are the most widely available
source for financial analysis, the limitations inherent in their
preparation (based on generally accepted accounting principles) require
abasic understanding on the part of the user of how analytical resultsin
the areas of performance and valuation can be distorted and what
adjustments might be necessary.

The context of any analytical effort iscritica to successfully addressing
theissue or problem to be resolved by the analysis. Much of the thought
process underlying an analysis should be directed to ensuring consistency
between the objectives and the data sources and processes employed.

Summary

First, we provided a conceptual overview of the business system to show the dy-
namic interrelationship of cash flows activated by management decisions. Three
basic decision areas were recognized—investment, operations, and financing—
that underlie all business activity. The cash impact of decisionsin any or all of
these areas on the system was shown. The systems view also demonstrated how
decisionsin each area were affected by key strategies and policies, and how con-
sistency was essential in optimizing the system to achieve the ultimate goal—en-
hanced shareholder value. The overview also provided afirst look at major areas
of financial and economic analysis, and how these were related to management
strategies and decisions.



CHAPTER 2 A Systems Context for Financial Management 57

Second, we gave an overview of the major financial statements commonly
prepared by companies, and their relationship both to each other and to the three
decisional areas defined earlier. We also indicated how the origin, rationale, and
limitations of financial statements affect the potential for analyzing performance
and value, and how important the cash flow statement is as a useful dynamic view
of the changing cash flow patterns in the system.

Third, we established the context within which most financia analysistakes
place, and provided an overview of the various objectives of analysis and data
preparation. This was done to highlight the need for building a bridge between
accounting-oriented data and the ultimate objective of financial/economic analy-
sis, that is, judging business performance and shareholder value creation in eco-
nomic terms. Adjustment areas were suggested as prerequisites for developing
useful information, and the analyst’s judgmental role was emphasized.

The chapter served as a contextual preview of the various analytical con-
cepts explored in the remainder of the book. Its intent was to reinforce the point
that financial/economic analysisis not a freestanding activity or an end in itself,
but rather an effort to understand and judge the characteristics and economic per-
formance of ahighly interrelated system of financial relationships.

Analytical Support

Financial Genome, the commercialy available financial analysis and planning
software described in Appendix I, isaccompanied by an interactive template (TFA
Template under “extras’), representing the business system diagram in Figure 2—4
on page 28. The template allows the user to vary the key assumptions about the in-
vestments, operations, and financing conditions of a sample company, and to ob-
serve the changes resulting from these modifications on the graphic representation
of the business system. The template also contains a set of abbreviated financial
statements linked to the systems diagram, displaying the results of the changes
made. Moreover, the major positive and negative cash flow movements are high-
lighted on an active bar graph. The template hel ps the user explore and understand
in depth the linkages within the system and its accompanying financial state-
ments, and to simulate and test the impact of any one, or a combination of, modi-
fications in financial policies, investment commitments, and price/volume/cost
conditions. (see " Downloads Available” on p. 431)
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CHAPTER 3

MANAGING OPERATING FUNDS

We now turn to the key issues surrounding the flow of funds through a business,
that is, how to properly manage, on an ongoing basis, cash inflows and funding re-
guirements for day-to-day operations. Managers must understand the specific
cash movements within the business system, which are caused by their daily de-
cisions on investment, operations, financing, and the many external circumstances
affecting the business. These decisions and events, in one form or ancther, affect
the company’s ability to pay its bills, obtain credit from suppliers and lenders, ex-
tend credit to its customers, and maintain a level of operations that matches the
demand for the company’s products or services, supported by appropriate invest-
ments. In the end, the combined effect of these decisions is the creation of share-
holder value—but, as we' ve stated before, only if the net cash flows achieved by
the business exceed the market’s expectations over time.

It should be obvious by now that every decision has a monetary impact on
the ongoing pattern of uses and sources of cash. Management’s job isto maintain
at all times an appropriate balance between cash inflows and outflows, and to
plan for the cash impact of any changes in operations—whether caused by man-
agement’s decisions or by outside influences—that might affect these flows.
Properly managing operating cash flows is, therefore, fundamental to successful
business performance.

The principle is quite ssmple: Obtain the most performance over time with
the least commitment of resources. In practice, however, leads and lagsin receipts
and payments, unexpected deviations from planned conditions, delays in receiv-
ing cash from funding sources, and myriad other factors can make cash flow man-
agement a complex challenge. New businesses often find that balancing operating
funds needs and sources is a continuous struggle for survival. Yet, even well-
established companies need to devote considerable management time and effort
to balance the ongoing funding of their operations as they strive for optimal
economic results.
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In addition to managing working capital, balancing operating funds flows
requires dealing with the changing cash flow patterns of periodic profits and
losses, and with the ultimate cash impact of current decisions on both new invest-
ment and new financing choices.

As we'll demonstrate, managing operating funds requires a thorough un-
derstanding of the combined systems effect of investment, operating, and financ-
ing decisions. This includes recognizing the impact on funds uses and sources
caused by various basic operating conditions, such as seasonal peaks and valleys,
cyclical variations, rapid growth, or gradual decline. In every circumstance the re-
sulting cash flow patternswill behave in very different ways, and will put stresses
on the financial system at different points and in different time frames.

For Example

Managing working capital soundly isamajor

operating cash flow challenge. The key Current Current
components of working capital, accounts assets liabilities
receivable, inventories, and accounts payable

often represent significant funds commitments| Working Ltong'
and sources for abusiness. In fact, the basic capital dobt
level of working capital (commonly defined

as the difference between current assets and Fixed

current liabilities) with which abusiness assets Share-
operates represents along-term investment holders'
supported by long-term capital sources. Each Other equity
component, however, must be carefully assets

managed to match the changing requirements
of operations—with the objective of minimizing the resources committed
at any point in time while meeting al operational needs, such as ensuring
smooth production and customer service goals.

Management should plan for fluctuations in working capital asa
result of changing conditions, rather than be surprised by soaring
inventories or overextended supplier credit. Asin all business decisions,
economic trade-offs apply here: Isthe cost of carrying extrainventory
outweighed by better service to customers? Is the cost of granting higher
discounts for early payment offset by the reduction in receivables likely to
be outstanding? What isthe real cost of not meeting the credit terms
extended by the company’s vendors?

In Chapter 4, we'll examine a variety of performance measures drawn
from financial statements, which we know to be periodic summaries of finan-
cial condition and operating results. As we'll see, these summaries often mask
peaks and valleys of funds movements—for example, a seasonal buildup caus-
ing critical near-term financing needs—because these points mights lie within
the period spanned by the statements. Obviously, managing a business is an
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ongoing day-to-day process, which must deal with peaks and valleys of cash
flows as they occur.

In this chapter, we'll describe how operating funds cycle through a business,
what the implications of these movements are, and how to identify the critical fi-
nancial variablesthat must be weighed in making daily operating decisions. We'll
demonstrate how significantly different types of operations impact a company’s
cash flow pattern, and also highlight key accounting issues, such as inventory
costing and methods of depreciation. Then we'll return to the interpretation of
cash flow statements, using our sample of TRW’s 1997 and 1996 financial data,
and demonstrate how to use cash flow statements in a meaningful way. Finally,
we'll discuss the key levers available to managers with which to minimize funds
needs, moderate the impact of fluctuations, and generally optimize the manage-
ment of operating funds as part of shareholder value creation.

Funds Flow Cycles

Businessesvary widely in orientation, size, structure, and products or services, but
they all experience operating funds cycles that eventually affect cash needs and
availability. Toillustrate the simplest of circumstances, let’s observe a solitary ice
cream vendor who sells cones from his cart for cash. To carry on this business, he
has to provide an inventory on wheels, which he slowly converts into cash as the
day progresses. Let's also assume that he has invested his own cash at the begin-
ning of the day to purchase the ice cream from his supplier. He obviously hopes
to recoup these funds as well as pocket a profit by the end of the day.

Our vendor’s decision to commit his own cash to inventory can be visual-
ized in Figure 3—1, which traces the funds movements in a simple diagram. Note
that the layout reflects the three decision areas we discussed in Chapter 2.

Bfc U RE 3-1}

Ice Cream Vendor
Initial Cash Investment to Start the Day

Management Decision Context

Investment Operations Financing
Cash

Ice cream Owner's

inventory equity
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Theinitial cash investment is financed from the owners' equity, and in turn,
the cash is used to invest in the first day’s inventory. If our vendor was short of
cash, he could sign an 10U for the supplier, promising to pay for the inventory the
next morning, using the day’s cash receipts as funding. This assumption modifies
the diagram, as shown in Figure 3-2. Here, the creditor’s funds effectively sup-
plant the owner’s funds, if only for asingle day.

FIGURE 3-2}

Ice Cream Vendor
Initial Use of Credit to Start the Day

Management Decision Context

Investment Operations Financing

I.O.U. to

Cash supplier

I_ce cream Ownt_ar's
inventory equity

In any event, our vendor’s funds cycle is very short. Theinitia investment
in inventory, funded either with his own cash or with credit from his supplier, is
followed by numerous individual cash sales during the day. These receipts build
up his cash balance for the following day’s operations.

Next, we' ve represented the first day of operations—assuming the vendor fi-
nanced the inventory himself—in Figure 3-3, where cash on hand is built up by
sales receipts, inventory is drawn down during the day, and the difference between
sales revenue and the cost of the ice cream sold represents the profit earned. This
profit increases ownership equity, reflecting the value created during the day.

The following morning, our vendor uses the accumulated cash either to re-
plenish hisinventory, or to pay off the supplier so that he'll be extended credit for
another day’s cycle. Any profit he has earned above the cost of the goods sold will,
of course, be histo keep, or to invest in more inventory for the next day.

Figure 3—4 shows the alternative funds movements that would arise had our
vendor used supplier credit for thefirst day. He would find that the amount of cash
left after repayment of the initial supplier credit—the amount of his profit for the
first day—would purchase only a portion of the next day’s inventory. To continue
operating on the second day he would have to decide whether to

« Ask for renewed credit from his supplier, or
 Provide the additional funds from any resources of his own that aren’t
yet committed to the business.
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Funds cycles of larger and more structured businesses differ from this sim-
ple situation only in complexity, not in concept. Even for the most complex inter-
national conglomerate, the ultimate form of settlement of any transaction is cash.
However, such acompany’s operational funds cycle usualy involves a variety of
partialy offsetting credit extensions, changes in inventories, transformations of
assets, etc., that precede the cash collections or payments.

In essence, any funds cycle arises because of a series of lagsin the timing of
business transactions. Our ice cream vendor has alag of only afew hours between
the purchase of his inventory and its conversion into cash through many small
transactions. In contrast, alarge manufacturer might have alag of months between
the time a product is made in the factory and the ultimate collection of the selling
price from customers who purchased on trade credit. A service company might
have a lag of weeks between the time salaried or contract professionals are paid
for their work and the ultimate collection of service fees.

Management must plan for and find the financing for company funds which
aretied up because of thesetiming lags. Thisisimportant because these funds will
remain committed for the foreseeable future, unless there are significant changes
in the company’s operations. As with any type of investment, management should
attempt to minimize this resource commitment while maintaining operational ef-
fectiveness. Ways to reduce the funding required include methods such as “just-
in-time” delivery of materials or parts in manufacturing, or purchasing
merchandise on consignment in retailing.

To illustrate the nature of the concept further, we'll further explore the
following three processes:

« Thefunds cycle of asimplified manufacturing operation.
« Thefunds cyclefor selling the manufactured products.
« Thefunds cycle for a service organization.

WEe' ve separated these processes for purposes of illustration and discussion,
even though the first two cycles are aways intertwined in any ongoing business
that both produces and sells products. The sales cycle alone, of course, appliesto
any retail, wholesale, or trading operation that purchases goods for resale, while
the service cycle amounts to a modification of the sales cycle.

The Funds Cycle for Manufacturing

To keep theillustration simple, let’s assume that the Widget Manufacturing Com-
pany has just begun operations and is going to produce widgets for eventual sale.
Figure 3-5 shows the company’s funds flow cycle in the form of an overview,
using minimal detail. We' ve again arranged the diagram to reflect the three man-
agement decision areas.

Asisreadily apparent, the company was initially financed through a com-
bination of owners’ equity, long-term debt, and three kinds of short-term debt:
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BPc uURE 3-5}
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« Accounts payable due vendors of materials and supplies.

« Some short-term loans from banks.

« Other current liabilities, such as accrued wages and taxes.

The initial investments involve fixed assets (such as plant facilities), other
assets (such as patents and licenses), and three kinds of current assets:

« Cash.

«  Raw materials inventory.

« Finished goods inventory.

Of course, the last of these won't appear until the plant actually starts pro-
ducing widgets. We can assume that long-term debt and owners' equity are the
logical sources of fundsfor investing in plant and equipment, because they match
the long-term funding commitment involved. In contrast, the short-term loans
most likely provided the ready cash needed to start operations. Materials and

supplies were bought with short-term trade credit extended by the company’s
vendors.
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As production begins, a basic transformation process takes place. Some of
the available cash is used to pay weekly wages and various ongoing expenses.
Materials and supplies are withdrawn from inventory and are used in manufactur-
ing widgets. Inventories are replenished with additional credit. Some operating in-
puts, like power and fuel oil, are obtained on credit, and are temporarily financed
through accounts payable.

Use of the plant and equipment is reflected in the form of a depreciation
charge, which becomes part of the cost of the transformation process. Any patents
and licenses are similarly amortized and charged to the production cost. As wid-
gets are finished on the factory floor, they’ re moved into the warehouse and their
cost is added to the growing finished goods inventory account.

In the absence of any widget sales, the production process continuously
transforms cash, raw materials, expense accruals, and trade credit into a growing
buildup of finished goods inventory. A fraction of the original cost of the building,
machinery, and other depreciable assets used has now become part of the cost of
finished goods via the depreciation charge—even though no cash is actually
moved by this allocation process. This accounting write-off merely affects the
company’s books by transferring a portion of the recorded cost of the assets into
the cost of the inventory. Remember, the only time cash actually changed hands
was when the assets were originaly acquired.

What are the funds implications of this transformation? The operational
funds flows, which occurred after the business was established, so far had affected
only working capital components. The major sources of funding for the produc-
tion process largely came from drawing down cash and raw materials, which were
among the initial funds committed. An additional source was found in increased
trade credit and in expenses accrued but not yet paid.

The major use of these funds was in the buildup of finished goods inven-
tory. Unless the company can eventually turn finished goods into cash through
successful salesto its customers, the continued inventory buildup will eventually
drain both the cash reserves and the stores of raw materia. These will haveto be
replenished by new infusions of credit or owners’ equity, or both. Adding to the
cash drain is the obligation to begin the repayment— on normal terms such as 30
or 45 days from the invoice date—of accounts payable for trade credit incurred.

From a funds flow standpoint, several timing lags are significant in our
example:

A supply of raw materials sufficient for several days of operation hasto
be kept on hand to ensure uninterrupted manufacturing, assuming that
just-in-time delivery arrangements are not possible.

The physical lag in the number of days required to produce a widget
causes a buildup of an inventory of work in process, that is, widgetsin
various stages of completion.

A sufficient number of widgets must be produced and kept at al timesin
finished goods inventory to support an ongoing sales and service effort.
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The combined funds commitment caused by these lags has to be financed
on a continuous basi s through resources provided by owners and creditors, aslong
as the pattern of lags remains unchanged.

Offsetting this funding requirement, but only in part, is the length of time
over which credit is extended by the company’s suppliers. Thisis afavorable lag
because purchases of raw material and supplies, aswell as certain other expenses,
will be financed by vendors as accounts payable for 30 or 45 days, or for whatever
length of time is common usage in the industry. New credit will continue to be ex-
tended as repayments are made of the accounts coming due.

Another significant favorable lag is the temporary funding provided by the
employees of the company whose wages are paid periodicaly. In effect, employ-
ees are extending credit to their employer for aweek, two weeks, or even amonth,
depending on the company’s payroll pattern. Such funding is recognized among
current liabilities as accrued wages. Other expense accrual s, such asincome taxes
currently owed, will provide temporary funds as well.

Aswe observed before, however, the buildup of finished goodsin the ware-
house cannot go on indefinitely, and at some point, revenues from the sale of the
widgets become essential to replenishing cash in order to meet the company’s
obligations as accounts become due. To complete the picture, we must examine
the funds implications of the selling process.

The Funds Cyclefor Sales

The funds flows caused by selling the widgets can be examined within our deci-
sional framework, as shown in Figure 3—-6. The operations segment in the center
of the diagram now includes the main elements of an income statement:

Sales revenue.

« Cost of goods sold.
Selling expenses.

« General and administrative expenses.
Net income,

The selling cycleisbased on amajor timing lag, which arises from the extension of
credit to the company’s customers. If the widgets were sold for cash, collection
would, of course, be instantaneous. If the company provides normal trade credit,
however, the collection of accounts receivable will be delayed by the terms ex-
tended to customers, such as 30 or 45 days, depending on prevailing practice in the
business sector.

This sdeslag, like the lagsincurred during the production cycle, hasto be fi-
nanced continuously, because for any given volume of sales, the equivalent of 30,
40, or 50 days' worth of sales will aways be outstanding. As accounts becoming
due are collected, new credit will be extended to customers on current sales—aswas
the case with the vendors supplying materials and other itemsto the company itself.
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FIGURE 3-6}
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Cost of goods sold represents the value of the widgets withdrawn from fin-
ished goods inventory, each of which contains a share of the labor, raw material,
and overhead. Other costs expended in its manufacture include apportioned de-
preciation for the use of the facilities and a share of the amortization of any
patents or licensesinvolved.

Selling expenses, which consist of the salaries of the sales force, the mar-
keting support staff, and advertising and promotional costs, will be paid partly in
cash and partly with funds obtained from creditors. General and administrative
expenseswill be paid in asimilar fashion. Once all these costs and expenses have
been subtracted from sales revenue, the resulting net income (or loss), after al-
lowing for state and federal income taxes, causes an increase (or decrease) in
owners' equity.

What are the funds flow implications of this picture? First of al, assuming
that the company is maintaining alevel volume of sales and manufacturing oper-
ations, management must plan for a continuous long-term commitment of funds
to support the necessary amount of working capital. This means that sufficient
funds must be provided to carry inventories of raw materials and work in process
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in support of production. In addition, funds are needed to maintain a proper level
of finished goods to support smooth sales and deliveries, and to allow for suffi-
cient accounts receivable balances outstanding to permit normal credit extension
to customers. Also, a minimum cash balance must be maintained for punctual
payment of currently due obligations.

Beyond these working capital requirements, additional funds are likely to be
needed for any investment outlays on fixed and other assets that support growing
operations. Finally, arrangements have to be made for payment of declared divi-
dends, any scheduled repayment of debt, or for refinancing long-term obligations.

The sources of this financing will be derived only in relatively small part
from outstanding accounts payable, which can usually support a portion of raw
materials, supplies, and ongoing operating expenses in line with the normal num-
ber of days' credit extended by the suppliers. The difference between the amount
of funds continually tied up in inventories and receivables, and the funds provided
by current accounts payable, must come from sources that are relatively perma-
nent, such as long-term debt and owners' equity—the latter augmented by after-
tax profits or diminished by net losses.

The dynamics of the system are such that once desired conditions and rela-
tionships have been reached, the requirement for operating funds will be constant
aslong as the business operates on asustained level. Aswe shall seein the section
on the variability of funds flows, however, the level of funding regquirements will
change significantly when operational conditions themselves change.

The Funds Cyclefor Services

The funds flows characterizing a service organization are similar to the salescycle
wejust discussed. Service businesses for the most part do not produce any physi-
cal goods, but instead make available awide range of activitiesto their customers.
These include providing information and advisory services, electronic commu-
nication, equipment servicing, physical or electronic delivery, retailing or whole-
saling functions, transportation services, temporary staffing, data processing, and
so on. Services, whether based on contractual arrangements, trade credit, or cash
remittances, will produce periodic cash inflows to the provider, with normal lags
in collection matching the service pattern. While certain service businesses re-
quire extensive physical infrastructure resources, such as stores and warehouse
facilities, delivery fleets, diagnostic and repair equipment, or data processing net-
works, the funds flow cycle tends to be centered more on working capital ele-
ments and their leads and lags. Infrastructure resources are frequently obtained
through leasing arrangements, which effectively transform their funding into
periodic cash payments. Human resources are a significant portion of the funds
flow mix, again representing near-term cash requirements.

Thus the funds flow implications are largely the interplay of payment for
current expenses, current infrastructure support, and collection of services billed.
Inventories have a significant role in manufacturing but are minor elements in
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many service businesses. There they are limited to supplies or parts used in carry-
ing out service activities—except in the case of retailing and wholesaling opera-
tions, where they are a critical part of the funds picture. The funds flow cycle
pattern of Figure 36 applies to service businesses with minor modifications, the
main differences being the relative importance of working capital elements and
the relativeimpact of infrastructure elements represented by fixed assets. Asin the
case of the sales cycle, basic working capital needswill require permanent funding,
and the interplay of sales, cost of services (or goods) sold, and attendant support
expenseswill result in operationa cash inflows. Increased infrastructure needs will
have to be funded over time through leasing or ownership. Major marketing or new
service initiatives also will require funding from the normal mix of profit, the de-
preciation effect, and long-term sources. Under stable conditions, operational cash
flow patterns for service businesses will level out, given an integrated set of oper-
ational and financial policies. But stable conditions are the exception rather than
the rule, and we now turn to the implications of changing conditions.

Variability of Funds Flows

Unless there are significant changes in a company’s internal conditions or in its
markets, the level of ongoing financing needed to support operations will mainly
depend on effective inventory management, sound management of customer
credit, and prudent use of supplier credit, as well as reliable relations with other
lenders, such as banks. Also, cost-effective and profitable operations will gener-
ate cash that can be used as part of the funding pattern. The company’s continu-
ous funding needs will, of course, be increased if collections from customers
worsen, credit terms extended by suppliers or lenders tighten, or profits decline.

Rarely does a company enjoy the steady-state conditions that made financ-
ing so predictable in our smpleillustrations. In reality, several internal and exter-
nal factors can affect any business. Major internal forces include management’s
ability to seize growth opportunities, its effectiveness in managing al activities,
or itsinability to stem a decline in the company’s volume of operations. Mgjor ex-
ternal forcesinclude the competitive interplay in the industry, as well as seasonal
variations and cyclical movements in the economy, which go beyond the impact
of specific actions taken by the company’s competitors. Each of these conditions
has its own particular cash flow implications, and we' Il illustrate the most impor-
tant of these now.

Growth/Decline Variations

Growth A pattern of steady growth in a business brings with it the need to fund
the underlying expansion of all financial requirements. Successful growth can’t be
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achieved without providing for appropriate increases in working capital, long-
term investments, and other expenditures. These growing funds commitments will
be permanently tied up as long as growth continues or as long as operations re-
main at a given level. Normal profits earned from successful operations usually
supply only a portion of these funding needs.

Consider the following rules of thumb:

- |If the business sells on 30-day credit, the value of each incremental
layer of saleswill be added to accounts receivable for 30 days and must
be funded continually, because as prior sales are collected, new and
larger current sales are added.

- Similarly, if the business turns over its inventory nine times per year,
the value of the incremental cost of the goods sold will have to be
added to inventories in the form of 40 days' worth of inventory
(360 + 9), which must also be funded continually.

« Offsetting this additional use of funds, but only in part, will be the
incremental growth in accounts payable and other minor accruals.
The credit from the company’s vendors will amount to an equivalent
value of the additional purchases for, say, 30 days, if that is the usual
credit pattern.

For Example

Let’'s take the simple example of awholesaling company, which sells on
terms of 45 days, buys on terms of 40 days, and turns over its inventory
every 30 days (twelve times per year). Cost of goods sold is 72 percent of
sales, and profit after taxes 6 percent. As the company grows, funding
needs for every incremental $100 in annual saleswill be:

» Accounts receivable increase by $12.50 ($100 X 45/360).
* Inventories of goods purchased increase by $6.00 ($72 X 30/360).
» Accounts payable to vendors increase by $8.00 ($72 X 40/360).

The net effect is afunding requirement of $10.50 in additional working
capital ($12.50 + $6.00 — $8.00), assuming no other changes take placein
the company’s financial system. At the normal level of after-tax profits of
6 percent, the company could provide only $6.00 of the funding needed—
that is, if no other uses of these profits existed, such as paying dividendsto
shareholders, or expanding the warehouse and associated equipment to
support the growth trend. Thus, a minimum of $4.50 would have to be
continuously financed for every $100 in additional sales generated.



72 Financial Analysis: Tools and Techniques

Since the required investment in accounts receivable and inventoriesis nor-
mally much more than twice the credit obtained from current payables and accru-
als, it should be clear that successful growth requires extensive funding of
additional working capital. Add to this the funds required for any expansion of
physical facilities or for contractual arrangements to support the growth in sales.

The pattern of sales, operating assets (working capital plus fixed and
other assets supporting operations), and profits of the typical growing company
will look something like the graph shown in Figure 3—7, where growth requires
additional working capital every single year as receivables and inventories ex-
pand. This growth isonly partially offset by increasing accounts payable. Peri-
odically, new investments must be made in expanded facilities, as is indicated
by the jump in the operating assets in 2003 and again in 2006. The asset col-
umn continues to grow as long as volume growth persists, and constant fund-
ing of thisincrease will be necessary through a combination of profit and other
Sources.

The dotted funding line indicates the total need for funds required to fi-
nance growing operating assets, reduced by total after-tax profitsin every year.
It is assumed that an amount equal to annual depreciation is spent every year
on maintaining the facilities. No dividend payments have been allowed for in
thisline, and as aresult the actual funding need is understated. Note that grow-
ing profits in the later years are able to gradually reduce the total funding
requirements.
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When dividend payments are provided for, however—in this case rising
gradually from $20 in 1997 to $40 in 2004—what was essentially alevel funding
need becomes a steadily growing requirement for permanent funding, as shownin
the solid line. By now it should be clear that successful growth typically requires
an ongoing and growing funding commitment, which must be financed over
the long term through the use of additional owners' equity and long-term debt.
Frequently, reinvestment of profits alone is not a sufficient source, because in a
high-growth business, the contribution from the profit margin might be far out-
weighed by the cumulative funding demands (as Chapter 5 details).

Decline In the opposite case, when a business declines in volume and is deliber-
ately managed to achieve such shrinkage efficiently—a difficult assumption not al-
ways realized—the company will in fact turn into astrong generator of cash. Herethe
reverse of the growth situation prevails. As sales decline, management must carefully
seek to reduce operations, working capital, and other operating assets to match the
decline in volume, thus releasing the funds that had been tied up over time.

Thisidealized situation is demonstrated in Figure 3-8. Note the dramatic
decline in the basic funding needs, which turned into positive funds generation
during the last two years. When dividend payments of as much as 50 percent of
after-tax profits are assumed in every year, the funding requirements decline
more slowly, but still represent only afraction of the level at the beginning of the
period.
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Basically, the ability of the business system to release cash depends on the
careful removal of all layers of activity that no longer need to be supported. A pro-
portional shrinkage of receivables and inventories, partially offset by declining
payables, becomes the major potential cash source, apart from the disposal of
other assets no longer needed. If the decline pattern becomes precipitous or can-
not be managed properly, however, the specter of inventory markdowns, operat-
ing inefficiencies, and emergency actions will seriously impede the release of
funds. Under these conditions, real difficulties can arise and the expected cash
flow might not materialize.

Seasonal Variations

A fairly large number of industries experience distinct seasonal operating patterns
(specific months or weeks of high sales, followed by a dramatic decline in
demand). These ups and downs repeat themselves quite predictably. Examples are
most common in retailing operations, many of which are geared to special holiday
periods or specific customer segments with seasonal style or gift requirements.
Producers of seasonal items, like snowmobiles or bathing suits, will experience
high fluctuations in demand, unlessthey can sell into global marketsthat have off-
setting climates, or diversify their offerings. Similar patterns impact businesses
such as canneries that process specific crops or other seasonal foods, or service
firmsthat prepare income tax returns.

Common to all seasonal businesses is a funds cycle with large short-term
swings during the period of a year or less. The financial implications of such a
pattern are quite obvious. During the low point of demand, ongoing operations
have to be supported with cash from internal or external sources, unless the busi-
ness can be shut down, as some seasonal resorts are. In many seasonal manufac-
turing businesses, inventories are gradually built up, either through production or
through purchases from suppliers.

Aswasthe casein our earlier example, funding for this buildup must come
from credit, loans, and owners' equity. Once the selling activity begins, growing
amounts of receivables due from customers buying on normal credit terms have
to be funded by the company. It is not until the first receivables are actualy col-
lected that cash starts flowing back into thebusiness. The financial lags are usually
such that collection of the receivables from peak sales will occur well after the
peak of funding requirements has occurred.

Figure 3-9 demonstrates atypical seasona pattern on amonth-by-month ba-
siswhich reflects the dramatic rise and fall in funding needs over the year, before
any dividends are even considered. In this case, management must make several
critical decisions. Among them are the size of the buildup of inventories needed
to support anticipated demand, the level of operating and other expenditures to
be made during the different phases of the operating cycle, and the nature of the
funding to finance the bulge in requirements. Contingencies—such as lower-than-
expected demand or prices, or both, delays in collections from customers, or the
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timeinvolved in arranging for short-term financing with banks and other lenders—
must be allowed for. Otherwise, the business could find itself strapped because its
own financial obligations must be met well before collections are made.

We'll discuss applying turnover relationships and the aging of receivables
as ameans of judging the effectiveness of asset use by management in Chapter 4.
Under highly seasonal conditions such relationships become unstable, because
lags and surges in the accounts within the period spanned by financial statements
make most ratio comparisons difficult.

Aswe'll seein Chapter 5, amore direct evaluation of a seasonal businessis
possible. Rather than comparing quarterly or year-end financial statements, a
month-to-month (or week-to-week) analysis of funds movements and a careful
assessment of changes in the funds cycle of the company from peak to peak, or
trough to trough can be done.

Cyclical Variations

A variant of the seasonal picture is the cyclical pattern of funds movements. It
mainly reflects external economic changes that impact the company over a period
of several years. Economic variations and specific industry cycles are generally
long term and not as regular and predictable as seasonal variations. Economic
swings that affect a business or industry tend to bring many more variables into
play, such as changes in raw materials, prices and availability, competitive condi-
tions in the market, and capital investment needs. Nevertheless, the cash flow
principles we observed in dealing with the seasonal pattern apply here as well.
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Funds lags during a cyclical upturn or downturn tend to be magnified by a
mostly unavoidable lag in decision making. As conditions begin to change, it can
be very difficult for management to gauge, from daily experience, whether the
economy or the market is undergoing along-term shift and what the specific tim-
ingislikely to be.

Thus a cyclical downturn results in significant challenges: First, manage-
ment must recognize, with reasonable confidence, that a turning point has indeed
arrived. Next, management must prevent inventories from rising by curtailing
purchases and production. This is usually followed by reducing staffing levels,
and by cutting ongoing costs wherever possible. Careful management of credit,
both extended and used, becomes critical aswell. Meeting these challengesis eas-
ier said than done, because data on current economic trends available at any one
time tend to lag significantly behind actual conditions, while economic forecasts
often fall short of predicting both the timing and the degree of economic change.

For Example

A gradua downturn in housing construction will leave many producers
and wholesalers of building materials with inventories in excess of
declining demand. As the sales slump accelerates, and prices of lumber,
plywood, and other commodities fall, management faces afunding crisis.
Continuing normal production will transform raw material into products
that cannot be sold; thus, production must be curtailed. Lower volume and
prices also decrease the eventual cash flow generated from current sales,
while the stream of collections from past higher sales beginsto run out.

Figure 3-10 demonstrates atypical cyclica pattern, where sales volume and
prices swing with economic conditions, but, due to the factors just mentioned, op-
erating asset levels and their accompanying funding needs lag behind the volume
changes. Note the steady increase in funding required during the decline phaseis
brought about by a combination of rising investment (mostly a buildup of work-
ing capital) and plummeting profits. If dividends are maintained at the level of
$30, and if we assume that these are paid every year, the funding line rises to a
new high, indicating that the company isn’t able to make up for the funds drain of
the cyclical decline.

In the cyclical upswing, lags in decision making can cause inventory and
production levels to be insufficient as sales volume begins to surge. To compen-
sate, extra shifts or outside purchases might be used, even though the costs in-
curred with these alternatives are typically higher than normal and will depress
profitability. Growing sales will also raise the amount of receivables credit ex-
tended to customers.

Thus, acyclical boom will likely require the infusion of additional funds
to provide the increased working capital needed and to finance increased physical
operations. The latter might involve additional investment in plant and facilities.
Overadl, it can be said that a cyclical upswing will usually require an increase in
medium- to long-term financing to support added levels of working capital and
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other financial requirements. A downswing, however, will first result in rising in-
ventories—until management can adjust its operations—and then will begin to re-
lease cash, which can be used to repay credit obligations. The latter condition,
however, will hold true only if both working capital and production levels are
carefully managed downward.

In summary, variability in fundsflowsis caused by management actions, by
external conditions, or by both. We know that a business operating in a steady
state must maintain a permanent stock of working capital, as well as properties,
facilities, equipment, and other assets. As ageneral rule of thumb, the amount of
funds tied up in current assets far exceeds trade credit sources and normal short-
term borrowings. Therefore, when significant variability in the level of operations
isintroduced, major shifts in the company’s financial condition might be caused
by changesin working capital alone. Funding for other needs, such asinvestments
infacilities or infrastructure and major spending programs, must be superimposed
on this pattern. In Chapter 4, we'll discuss these issues in the context of the tech-
niques of forecasting funds requirements.

Generalized Funds Flow Relationships

At this point, it's useful once again to examine the overall relationships of funds
movements in ageneralized framework, as shown in Figure 3-11. Thediagram is
applicable to any type of business, large or small. We have added flow lines,
which show the potential funds movements and linkages between the main ac-
counts of the balance sheet and the income statement. A summary, in terms of our
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FIGURE 3-11}
Generalized Funds Flow Model
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familiar management decision context, of the sources and uses of the ultimate
cash flowsis given at the bottom of the diagram.

This representation will be a useful reference when we discuss the inter-
pretation of cash flow statementsin the next section, aswe follow the convention
of the three decisional areas, and the general rules governing cash inflows and
outflows.

I nter preting Funds Flow Data

We're now ready to examinein more detail the use and implications of acompany’s
funds flow information, as normally represented in its cash flow statements. Aswe
discussed in Chapter 2, companies that are publicly held and publish regular finan-
cia statements are required by the SEC to provide a statement of cash flows aong
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with balance sheets and income statements. Where such statements aren’t readily
available, however, or in situations where the analyst wishesto project future funds
movements, it's relatively straightforward to develop meaningful cash flow state-
ments from standard balance sheets and income statements. With the help of the
cash flow statement, we can develop many insights about the actual funds changes
that took place, and also obtain clues for further anaysis of the nature and quality of
management decisions in operations, investments, and financing.

In this section, we'll illustrate how to quickly draw up a basic cash flow
statement from available balance sheets and income statements, and discuss the
major principles involved in transforming this accounting information into the
funds flow pattern in which we are interested. For this purpose, we'll again use
the 1997 and 1996 TRW Inc. financial statements originally shown in Chapter 2
as Figures 2-9 and 2-11.

We'll work back from these to develop a derived cash flow statement,
which we can then compare to the more detailed one published by TRW. Not
having access to the detailed records of the company, we'll find that our own
version of the cash flow statement will approximate, but not be identical to,
the key funds movements shown in TRW's statement. This is because some
informational details required are not directly represented on the published
statements.

WEe'll begin with alook at the differencesin the key balance sheet items be-
tween the two dates, and sort these into a listing of funds sources and uses as a
convenient way of identifying positive and negative cash flows. This format is
called a sources and uses statement, mainly distinguished from the formal cash
flow statement by the arrangement of the information, which in the latter case fol-
lows our three familiar decisiona areas. Then we'll turn to the income statement
to obtain additional details necessary to expand our insightsin the operational area
of funds movements. The objective is not accounting refinement, but simply an
understanding of the principles involved in transforming data about key changes
into cash flow patterns.

TRW’s consolidated balance sheets are reproduced as Figure 3-12, which
also shows changes in the accounts between the two balance sheet dates. To de-
velop acash flow statement, these changes must be classified as either funds uses
or sources. We've done this in Figure 3-13, where increases and decreases in as-
sets and liabilities are assigned to the appropriate categories, following the rules
we displayed earlier in Figure 3-11. However, some of the balance sheet cate-
gories are too broad for our purpose. Asaresult, several of the funds flows cannot
be specifically delineated:

Net profit (or loss) from operations is not recognized as such, but is
part of the net change in retained earnings.

« Cash dividends are a'so immersed in the net change in retained
earnings.
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FIGURE 3-12}

TRW INC. AND SUBSIDIARIES
Consolidated Balance Sheets at December 31

($ millions)
1997 1996 Change
Assets
Current assets:
Cash and cash equivalents .............. $ 70 $ 386 $ - 316
Accountsreceivable . ................... 1,617 1,378 + 239
Inventories .......... .. ..., 573 524 + 49
Prepaid expenses . . .......... ... .. ..., 79 69 + 10
Deferred incometaxes .................. 96 424 — 328
Total currentassets ................... 2,435 2,781 — 346
Property, plant, and equipmentat cost ....... 6,074 5,880 + 194
Less: Allowances for depreciation
and amortization ............ ... ... .. 3,453 3,400 + 53
Total property, plant, and equipment
—net .. 2,621 2,480 + 141
Intangible assets:
Intangibles arising from acquisitions . ...... 673 258 + 415
Other ... ... .. . . 232 31 + 201
905 289 + 616
Less: Accumulated amortization ............ 94 78 + 16
Total intangible assets—net . . ........... 811 211 + 600
Investments in affiliated companies ......... 139 51 + 88
Otherassets .......... ... .. 404 376 + 28
Total @sSets .. ..o $6,410 $5,899 + 511
Liabilities and Shareholders’ Investment
Current liabilities:
Short-termdebt ........... .. ... ... .. $ 411 $ 52 $ + 359
Accrued compensation .. ................ 338 386 — 48
Trade accounts payable . ................ 859 781 + 78
Otheraccruals ........................ 846 775 + 71
Dividends payable ..................... 38 39 - 1
Incometaxes .............. ... ... ... 99 52 + 47
Current portion of long-termdebt ........... 128 72 + 56
Total current liabilites . ................ 2,719 2,157 + 562
Long-term liabilities ... .......... ... ... ... 788 767 + 21
Long-termdebt ......... ... ... ... ..., 1,117 458 + 659
Deferred incometaxes ................... 57 272 — 215
Minority interests in subsidiaries ............ 105 56 + 49
Shareholders’ investment:
Serial Preference Stock Il . ............... 1 1 0
Commonstock .......... ... .. ... 78 80 - 2
Othercapital .......... .. ... ... ....... 462 437 + 25
Retained earnings ..................... 1,776 1,978 - 202
Cumulative translation adjustments ........ (130) 47 - 177
Treasury shares—cost in excess of par . . ... (563) (354) — 209
Total shareholders’ investment .......... 1,624 2,189 — 565
Total liabilities and shareholders’ investment ..  $6,410 $5,899 + 511

Source: Adapted from 1997 TRW Inc. annual report.



CHAPTER 3 Managing Operating Funds 81

FIGURE 3-13}

TRW INC. AND SUBSIDIARIES
Statement of Balance Sheet Changes
For the Year Ended December 31, 1997

($ millions)

Sources:
Decrease in cash and cash equivalents . . .......................... $ 316
Decrease in deferred incometaxes . ..., 328
Increase in allowances for depreciation .. ........... ... ... ... ... ... 53
Increase in accumulated amortization . ............ ... ... 16
Increase in short-termdebt . ...... ... .. ... . 359
Increase in trade accounts payable ........... ... ... . ... ... 78
Increase inotheraccruals ......... ... .. . i 71
Increase inincome taxes payable ......... .. ... ... . a7
Increase in current portion of long-termdebt . .......... ... ... ... ... 56
Increase in long-term liabilities ... ......... ... ... 21
Increaseinlong-termdebt . ...... ... ... .. .. 659
Increase in minority interests in subsidiaries . .......... ... .. ... . .. 49
Increase inothercapital . ......... ... .. . i 25
$2,078
Uses:
Increase inaccountsreceivable . ......... .. . 239
Increase iNiNVeNtOries . .. ... ..t 49
Increase in prepaid EXPENSES . ..ttt e 10
Increase in property, plant, and equipment . ........... ... .. ... ... 194
Increase in intangibles arising from acquisitions . .................... 415
Increase in otherintangibles ............. .. ... .. . . . 201
Increase in investments in affiliated companies .. .............. ... ... 88
Increase in other assets . ...t 28
Decrease in accrued cOmpensation . ..ottt 48
Decrease individends payable ......... ... ... .. .. . . i 1
Decrease in deferred income taxes ..............co i 215
Decrease in common StOCK ... ... ittt 2
Decrease inretained €arnings . . ..........uutiie it 202
Decrease in cumulative translation adjustments . .................... 177
Increase intreasury shares ........... ... . .. i 209
$2,078
- Depreciation and amortization write-offs are buried in the changesin

the respective accounts for accumulated depreciation and amortization.

Special items, such as write-offs and adjustments incurred with
acquisitions or restructuring activities, are combined in the net amounts
of affected accounts.

New investments in facilities, as well as acquisitions, disposals, and
divestments, are similarly netted out in the balance sheet accounts.
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TRW'’s statement of earnings, or income statement, reproduced in Figure
3-14, provides us with helpful information on the first four elements, while we
have to rely on additional information from the company about the amount of new
investments, acquisitions, disposals, and divestments. We've provided some of
these data in summarized form at the bottom of the income statement.

The simple sources and uses statement in Figure 3-13 isan indication of the
broad financial implications of growth to record sales volume and earnings from
continuing operations, the remaining impact of restructuring activities in 1996,
and the significant effects of two major acquisitionsin 1997.

The key net funds sources were:

+ A netincrease in long-term debt of $659 million, accompanied by an
increase of $59 million in the current portion of long-term debt. This
change occurred in connection with the $1.0 billion acquisition of
BDM International, an information technology company, and the
acquisition of an 80 percent interest in Magna International, an
automotive component company, for approximately $0.5 billion.

« A netincrease in short-term debt of $359 million, also part of the
funding of TRW’s growth and of temporary financing needs related to
the acquisitions.

A significant reduction of cash and cash equivalents of $316 million,
reflecting part of the financing changes put in place during 1997 and
the cash transactions involved in the two acquisitions.

+ Areduction in the company’s deferred income tax assets, which
represents atiming shift in actual tax payments, effectively using
accumulated credit and thereby conserving cash. Thiswas, to alarge
extent, offset by areduction in deferred income tax liabilities, and a
reverse shift in the timing of tax payments, effectively requiring the use
of cash to reduce tax obligations. The two opposing cash flows netted
out to a $113 million source.

« Other sources reflect a variety of working capital changes and minor
increases in minority interests and other capital.

+ The period's depreciation and amortization, which we would expect to
be major sources, are so far hidden in the overall changes of the
accumulated allowances shown on the balance sheet.

The major net funds uses during 1997 were:
« Largeincreasesin intangible assets caused by the acquisition ($415
million) and by other investments ($201 million).

+ Anincrease of $239 million in accounts receivable, reflecting volume
growth and the impact of the acquisitions.

« Anetincrease of $194 million in property, plant, and equipment,
reflecting new capital spending aswell as disposals, and the impact of the



CHAPTER 3 Managing Operating Funds

83

FIGURE 3—14}

TRW INC. AND SUBSIDIARIES
Statements of Earnings

For the Years Ended December 31, 1997 and 1996

($ millions)
1997 1996
SaleS . . $10,831 $ 9,857
Costofsales . ... 8,826 8,376
Gross profit .. ... 2,005 1,481
Administrative and selling expenses . ................ 684 613
Research and development expenses . ............... 461 412
Purchased in-process research and development . .. .. .. 548 —
Interestexpense ............. .. 75 84
Other expenses (income)net . ...................... 3) 70
Total eXPENSEeS . ..ot 1,765 1,179
Earnings (loss) from continuing operations before taxes
Excluding purchased R&D; special charges ('96) ... ... 788 687
Reported earnings (loss) before income taxes ........ (240) 302
Income taxes . ............ i 289 120
Earnings (loss) from continuing operations
Excluding purchased R&D; special charges ('96) ... ... $ 499 $ 434
Reported earnings (loss) after income taxes .......... (49) 182
Discontinued operations, gain on disposition, after tax ... — 298
Netearnings (I0SS) ... ..o vvi s $ (49 $ 480
Preference dividends ............ .. ... .. .. .. .. ..., — 1
Earnings (loss) applicable to common stock ........... $ (49 $ 479
Per share of common stock:
Average number of shares outstanding (millions)
Diluted . ....... .. 123.7 132.8
BasiC ... 123.7 128.7
Diluted net earnings (loss) per share
From continuing operations
Excluding purchased R&D; special charges . ........ $ 4.03 $ 327
Reported . ... ..ot $ (0.40) $ 1.37
From discontinued operations . .................... — $ 225
Diluted net earnings (loss) pershare ................ $ (0.40) $ 3.62
Basic net earnings (loss) per share
From continuing operations
Excluding purchased R&D; special charges ....... $ 4.03 $ 3.29
Reported . . ... $ (0.40) $ 141
From discontinued operations .. .................. — $ 231
Basic net earnings (loss) pershare .................. $ (0.40) $ 372
Book value per share (year-end) .................... $13.19 $ 17.29
Tangible book value per share (year-end) ............. $ 6.58 $ 15.62
Other data ($ millions):
Depreciation of property, plant, and equipment ......... $ 480 $ 442
Amortization of intangibles, otherassets .............. 10 10
Capital expenditures . .. ......... . i 549 500
Dividends paid . ......... ... 154 148

Source: Adapted from 1997 TRW Inc. annual report.
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acquisitions, accompanied by an increase of $88 million in investmentsin
affiliated companies.

- Aretained earnings decrease of $202 million, despite record earnings
from ongoing operations, due to amajor write-off of purchased research
and development of $544 million and dividend payments of $154 million.

« Repurchases of sharesin the open market that amounted to $209 million,
a continuation of the share repurchase policy TRW has carried out over
severa years.

« Unfavorable currency trandation that caused adrain of $177 million.

Although we do, at this point, have a broad picture of TRW’s sources and
uses of funds, we should make a few modifications to our statement using what
information is readily availableto us:

1. Thenet changein retained earnings can be separated into profit or loss
from operations and cash dividends paid. In the case of TRW, we know
from the income statement that there was net income (earnings) for
1997 of $499 million from ongoing operations before awrite-off of
$548 million of purchased research and devel opment after the
acquisition of BMD International. The net amount, aloss of $49
million, must have been subtracted from retained earnings. The income
statement further indicated that cash dividends paid were $154 million,
which was also subtracted from retained earnings. The total of these
two amounts is $203 million, very close to the change in retained
earnings of $202. The $1.0 million is due to the difference between
dividends declared and dividends actually paid, and to other small
adjustments.

2. Theamount of depreciation and amortization charged against income
during the period should be shown as a positive funds movement, in
order to reverse the impact of these noncash charges. Normally the
largest is depreciation of plant and equipment, followed by
amortization of patents, licenses, and other intangibles. In some cases,
depletion of mineral deposits and standing timber is charged. We
remember that such write-offs reflect the apportionment of past
expenditures and do not involve current cash flows, serving to mask the
total cash generation implicit in net income. Therefore, they must be
added back to incometo arrive at cash flow. This proper practice,
however, results in a common misconception—to view depreciation
and amortization as actual sources of cash. Remember that depreciation
and amortization as such do not create any cash—they are only
accounting entries that reduce reported income and thus understate the
actual cash flow obtained. They do, of course, directly affect the
amount of income taxes paid, but this positive funds impact has aready
been recognized in the income tax charge which was deducted before
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arriving at net income. In TRW's case, depreciation and amortization
were shown at the bottom of the income statement as $480 million and
$10 million, respectively. These amounts should be listed as sources
because their addition in effect restores net income to its pre-write-off
level.

3. Capital expenditures for new investment are often provided asaline
item in published statements and in a company’s annual report. If we
did not have direct information about new investments, acquisitions,
disposals, and divestments made during the period, we would have to
approximate the amount of funds used by arguing that the net change of
the property, plant, and equipment account was affected by two main
elements:

« The amount of depreciation charged during the year.
« All the other transactions combined.

Because we know that the net changein TRW’s property, plant, and equip-
ment was an increase of $141 million (increase in gross property of $194 million
lessincrease in alowances for depreciation of $53 million), we can derive the net
effect of all the other movements by adding back the amount of depreciation of
$480 million, for a net change in investments of $621 million. This result sug-
gests, at the very least, that the actual new investments of $549 million shown
below the income statement in Figure 3—-14 must have been accompanied by some
additional amounts, both positive, due to the acquisitions, and perhaps negative,
due to disposal's of equipment. We can use the same approach to approximate the
net change in intangible investments by adding back the amortization charge
of $10 million to the net balance sheet change of $600 million, for a total of
$610 million. Note that the company separated intangibles into two categories:
those arising from acquisitions (essentially the difference between the purchase
price and the recorded value of the assets), and other intangibles, such asintellec-
tual property. Aswe'll see, the published cash flow information provided by the
company shows the details of the positive and negative movementsin this area.

Now we can assemble a modified sources and uses statement in Figure
3-15, using the basic information displayed earlier in Figure 3-13. The statement
will be improved somewhat by the adjustments we' ve discussed in owners' eg-
uity, net income, and plant and equipment, but will be somewhat lacking in terms
of understanding the specific impact of TRW's two major acquisitions in 1997.
WEe've rearranged the derived TRW data in our three familiar areas of manage-
ment decisions. operations, investment, and financing, as well as by sources and
uses to highlight the specific impact of each element. This provides a preliminary
picture of the effect of TRW management decisionsin 1997.

We observe that operational decisionsresulted in anet funds source of $951
million, which represents the 1997 net loss of $49 million—adjusted for the write-
off of $548 million of purchased research and development related to the ac-
quisition of BDM International, depreciation of $480 million, amortization of
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FIGURE 3—15}

TRW INC. AND SUBSIDIARIES
Derived Funds Sources and Uses Statement
For the Year Ended December 31, 1997

($ millions)
Sources Uses
Funds from Operations:
Netloss . ..o $ 49
Write-off of purchased research and development . . .. ... $ 548
Depreciation (noncashitem) .. ...................... 480
Amortization (noncashitem) . ......... ... ... .. ..... 10
Change in deferred income taxes (net) ............... 113
Change in current liabilities
(payables, accruals, taxes, dividends, etc.) ......... 147
Change in current assets other than cash
(receivables, inventories, prepaid expenses) ........ — 298
Total operational funds flows . . ................ ... 1,298 347
Net funds from operations . ... ................... 951
Funds for Investment:
Capital investments (adjusted for depreciation of $480) .. 621
Investment in intangible assets
(adjusted for amortization of $10) .. ............... 610
Purchased research and development .. .............. 548
Investment in affiliated companies . .................. 88
Increaseinotherassets . ............. ... .. ... ..... 28
Total investment fundsflows ..................... 1,895
Funds from Financing:
Increase in short-termdebt . . ....................... 359
Increase in long-term debt (including current portion) . ... 715
Increase in long-term liabilities .. .................... 21
Increase in minority interests ... ....... ... L 49
Decrease incommonstock ........................ 2
Increase inothercapital ........... ... ... ... ... ... 25
Increase intreasury shares ........................ 209
Currency translation adjustments . ................... 177
Dividends paid .......... ... ... i 154
Adjustments to retained earnings . . .................. 1
Financing fundsflows .......................... 1,170 542
Net funds provided by financing .................. 628
ChangeinCash: ....... ... .. .. ... 316
........................................ $1,895 $1,895

$10 million, and reduction in deferred taxes of $113 million. The final two items
represent changes in working capital elements, with net changesin current liabil-
ities providing a source of $147 million, and net changes in current assets (other
than cash; see bottom of statement) amounting to a use of $298 million.

Funds required for investment amounted to $1,895 million, which included

our derived capital investment figure of $621 million, plus a similarly derived
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investment of $610 million in intangible assets. We must also reflect here the
known purchase of research and development of $548 million during the acquisi-
tion of BDM International in 1997, which was written off against earningsin the
same year, as shown above. Smaller uses are the investment in affiliated com-
panies of $88 million, and the increase in other assets of $28 million.

Funds from financing decisions, a net amount of $628 million, are charac-
terized by significant increases in TRW'’s debt, with short-term debt raised by
$359 million and long-term debt growth of $715 million, largely related to the
major acquisitions. Other capital grew by $25 million, while repurchases of stock
for cash raised treasury shares by $209 million. Currency translations affected
cash negatively by $177 million, and dividends paid amounted to $154 million.
Minor elements account for the remainder.

A check of the company’s annual report reveals that, as we know, actual
1997 capital investment for new property, plant, and equipment was $549 million,
as compared to our derived total of $621. We aso learn that the total cost of the
acquisitions, net of cash acquired, was $1,270 million. Thisfigure could not be di-
rectly derived from the balance sheet changes because the acquired assets werein
part written off ($548 million of purchased research and development was
charged against earnings), and the various assets and liabilities were merged with
the balance sheet totals. However, we can regard the combined increase in intan-
gible assets of $1,150 million ($610 million largely due to the acquisitions, and
purchased research and development of $540 million) as a reasonable proxy for
the cost of the acquisitions, even though this total falls short by $120 million.
These differences can only be reconciled by inside information not available in
the published data.

When we compare TRW's actual cash flow statement, reproduced in Figure
3-16, to our derived statement in Figure 315, we find that, apart from differences
in presentation, the figures we have developed are directionally representative. The
various items on which the statements disagree—and some of them are signifi-
cant—require more detailed knowledge. Thisis particularly true of detailsin the fi-
nancing section, which reflects alot of information not available to us, and in the
investment section, where the major aspect isthe acquisition of BDM International
and Magna International. The impact of these acquisitions, which were made for
cash, isreflected there asthe original total amount of $1,270, financed temporarily
by alarge increase in short-term debt. As the three companies were combined, as-
sets and liabilities were consolidated and the difference between the price and the
recorded values brought about the sizable increase in intangibles (goodwill). For
purposes of the TRW cash flow statement, the intangibles increases we had recog-
nized separately are part of acquisition cost shown, and the changes specified in the
financing section are designed to highlight the acquisition transaction. From an
overall standpoint, however, the totals in the three major funds flow categories are
reasonabl e approximations of the TRW presentation, varying by no more than $78
million in the largest category—the funds used for investment—and by far lessin
the other two, $3 million and $52 million respectively.
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FIGURE 3-16}

TRW INC. AND SUBSIDIARIES
Statements of Cash Flows

For the Years Ended December 31, 1997 and 1996

($ millions)

1997 1996

Operating Activities:
Netearnings (I0SS) « ..o vv et $ (49) $ 480
Adjustments to reconcile net earnings (loss) to

net cash provided by continuing operations:

Purchased in-process research and development .. ... 548 —
Depreciation and amortization .. ................... 490 452
Deferred incometaxes . .......... ... ... 116 (182)
Discontinued operations . ........................ — (298)
Other—net . ... ... .. . 10 23

Changes in assets and liabilities, net of effects of
businesses acquired or sold:

Accountsreceivable .. ....... .. o 32 (46)
Inventories and prepaid expenses .. ................ (26) 8
Accounts payable and other accruals ............... (166) 298
Other—net . ... ... .. . Q) (24)
Net cash provided by operating activities . ............. 954 711
Investing Activities:
Capital expenditures . ..............c. i, (549) (500)
Acquisitions, net of cash acquired .................. (1,270) (76)
Net proceeds from divestitures . ................... — 789
Other—net . ... ... . 2 34
Net cash provided by (used in) investing activities . . ... .. (1,817) 247
Financing Activities:
Increase (decrease) in short-termdebt .............. 912 (227)
Proceeds from debt in excessof 90days ............ 113 51
Principal repayments in excess of 90 days ........... (89) (91)
Dividends paid .......... ... ... i (154) (148)
Acquisition of common stock . ............. .. ... ... (247) (361)
Other—net . ... ... ... . 41 51
Net cash provided by (used in) financing activities . . .. ... 576 (625)
Effect of exchange rate changesoncash ............. (29) (6)
Increase (decrease) in cash and cash equivalents ... ... (316) 327
Cash and cash equivalents at beginning of year ........ 386 59
Cash and cash equivalentsatend ofyear ............. $ 70 $ 386
Supplemental Cash Flow Information:
Interest paid (net of amount capitalized) ............. $ 76 $ 89
Income taxes paid (netofrefunds) ................. 78 615

Source: Adapted from 1997 TRW Inc. annual report.
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To summarize, in this section we constructed a cash flow statement that
goes beyond simply listing the changes readily observed in a comparison of be-
ginning and ending balance sheet accounts. We achieved this by making some
broad adjustments in several of the accounts. The purpose of the refinements was
to highlight significant results that reflect management decisions involving in-
vestments, operations, and financing. If a company’s cash flow statement is not
made available as a matter of course, the analyst can usually approximate the
main el ements of the statement, which an insider could prepare by going through
the basic adjustment process we' ve demonstrated.

Funds M anagement and Shareholder Value

It will be useful to reflect once more on the nature of funds movementsin the con-
text of shareholder value creation. We' ve demonstrated the complex interrel ation-
ship of funds movements, driven by management decisions, external forces, and
the intrinsic nature of a company’s business. We' ve further shown how to deter-
mine and illustrate the impact of funds movements on cash flows.

The overriding principle for successful management of operating fundsis
constant attention to the economical use of the resources these funds represent.
The best-managed companies tailor their information systems and management
incentives to minimize funds use relative to the level of each activity. If the foun-
dation of shareholder value creation is to earn returns on the resources employed
at levels above sharehol der expectations, taking a*“ scarcity” approach to resource
deployment should be natural for managers at all levels. Such thinking must not
be limited to funding new capital outlays alone, as we'll discuss in Chapters 7
and 8, but must reach into all aspects of the business, including working capital
management, employment practices, funding of research, product and service de-
velopment, marketing and promotional programs, and so on. We'll now briefly
discuss some of the key elements involved in managing operational funds.

Cash Management

As we've stated before, all management decisions and the funds movements
caused by them eventually materialize in the form of a cash impact. But we also
must realize that a company’s cash balance at any one time represents a resource
commitment, even though its movements are more frequent and extensive than
those of other investments. The principle that applies to this resource is the same
as with any other resource:

Minimize its size relative to the needs it supports, and obtain the greatest
possible return by investing cash balances in ways that reflect its unique
characteristics.

Therefore, the economics of sound cash management requires that any time
thereisalag in cash receiptsit should be minimized, and disbursements should be
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made no sooner than required by commercial and legal terms. Ways to achieve
time compression range from the use of lockboxes, to which remittances from
customers are mailed for speedier processing, to the growing use of electronic
fundstransfers, which allowsimmediate collection of amounts due without the de-
lays of paperwork. Effective banking relationships are agreat asset in this process,
and companies with widespread locations will attempt to concentrate cash man-
agement into regional processing arrangements.

Minimization of cash balances can be achieved by transferring any excess
cash into marketable securities of short maturities, including U.S. treasury bills,
commercial paper issued by corporations, and certificates of deposit issued by
banks. While returns from these temporary investments will not approach the re-
turns from a company’s normal business activities, the trade-off between leaving
cash idle versus earning a modest return until the cash can be used for longer-term
investments, dividends, or repurchase of shares, will be positive and therefore in
the shareholders' interest.

Working Capital Management

Investments in customer credit in the form of accounts receivable, and in inven-
tories of goods or materials, are long-term resource commitments as part of
the stock of working capital, as we discussed earlier. Minimization of these in-
vestments relative to the level and pattern of a company’s operationsis a crucial
element in the total management of operating funds. The key to successful man-
agement of customer credit and inventoriesis a clear understanding of the eco-
nomic trade-offsinvolved.

Credit terms are a function of the competitive environment as well as of a
careful assessment of the nature and creditworthiness of customers. For example,
the issue might be whether extended credit terms, and the resulting rise in receiv-
ables outstanding, are compensated for by the contribution from any incremental
sales gained. Similarly, extending normal credit to marginal customers has to be
judged in terms of therisk of late payment or default versus the contribution from
the sales gained. Techniquesin the customer credit areainclude constant updating
of credit performance, aging of accounts receivable into time categories, and de-
veloping sound criteriafor credit extension.

Inventory management in successful companies has evolved into arigorous
process of asset minimization. Information technology has permitted ageneral re-
duction in inventory levels, whether in manufacturing, wholesaling, or retailing.
In an effort to push inventories as low as possible, techniques such asjust-in-time
deliveries by suppliersto their customers' manufacturing or trading locations, and
carefully scheduled restocking triggered by instantaneous purchase data from ma-
jor wholesalers and retailers, have become widespread. In effect, these techniques
have created a very close relationship between major suppliers and major cus-
tomers, often with electronic linkages of inventories, order processing, and pro-
duction scheduling. Such ties allow for timely coordination of schedules and
minimization of inventories on both sides.
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Normal trade credit from suppliersin the form of accounts payable helpsto
offset receivables and inventories. Here the appropriate principle isto make use of
the credit terms extended, but to watch for potential favorable trade-offs such as
discounts for early payment. Accounts payable is one form of financing working
capital, and therefore, maximum use of trade terms is appropriate. If discounts
offered for early payment are attractive—for example, 2 percent for payment in
10 days rather than 30 days amounts to a sizable interest rate of 36 percent per
year (2 percent gained for a 20-day speedup in remittance)—there is an obvious
advantage in using less-expensive bank credit in order to remit to the vendor in 10
days. Deliberately exceeding the normal credit terms might make the interest
trade-off more favorable, but there is the risk of affecting the company’s credit
standing if delays beyond the terms granted become habitual. Sound management
of supplier credit, as was true with customer credit, relies on current up-to-date in-
formation on accounts and aging of payables to ensure proper payment.

As we discussed earlier, funding of working capital must be considered
along-term commitment, unless the business is characterized by significant sea-
sonal or cyclical fluctuations. Given that even tightly managed receivables and
inventories require long-term financial support, successful management of opera-
tional funding requires the use of a combination of reinvested earnings and long-
term debt, augmented as needed by temporary short-term funding.

Investment M anagement

Funding of operations also involves periodic investments in facilities, programs,
and other long-term resource commitments beyond working capital needs. As
we'll discussin Chapters 7 and 8, the principles of sound investment management
are no different in terms of shareholder value creation—the minimization of funds
needs rel ative to the expected benefitsis paramount. The main complications arise
because of the longer time frame and greater degree of uncertainty surrounding
the expectations about the cash flows to be generated. The techniques of analysis
are somewhat more involved, but still are based on the basic notion of cash flow
trade-offs. The funding for such commitments will naturally tend to have alonger
time horizon as well.

Key Issues

Thefollowing isarecap of the key issuesraised directly or indirectly in this chap-
ter. They are enumerated here to help the reader keep the materials discussed
within the perspective of financia theory and business practice.

1. Operationa funding needs and sources are woven into the larger
systems context of managing the company for shareholder value, and
must also be viewed from both a short-term and along-term
perspective. It is not appropriate to attempt to separate specific
operational funding issues from this larger context.
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2. Operationa funding is affected by both internal and external conditions
and causes, which must be understood in terms of the business
environment, economic conditions, and specific company processes and
policies. Identifying the key drivers of operational funds patterns and
tracing their impact over appropriate periods of timeisavaluable effort
for minimizing unexpected shortfalls or ineffective use of resources.

3. Operational funding requirements and the trade-offs surrounding them
are specia applications of the broader economic principles that govern
all resource commitments and sources. The main difference liesin the
timing of the flow patterns, which are generally more short-term
oriented, but still belong within the larger framework of resource
management.

4. Severa key questions arise as funds movements are analyzed. Most
relate to the types of funds commitments (uses) made compared to the
sources of funds available. Are enough long-term funds provided to
fund ongoing growth in working capital and fixed asset expansion
given a strategic context? Are most sources of funds temporary loans
and credit extensions? |s the business counting on profits to fund peak
needs that might exceed such expectations?

5. Asmodern management embraces greater degrees of cash flow
thinking, the interpretation and use of cash flow statements increases,
as does the amount of detail presented in them. Analysis of published
financial statements materially benefits from these displays of cash
flow patterns, and familiarity with the devel opment and limitations of
the statementsis a necessary skill for the financial analyst and manager.

6. Fundsflow patterns represent the essential nature of business decisions,
and are the key ingredient in shareholder value creation. The challenge
to the analyst and manager isto understand the difference between
economic cash flows and noncash accounting transactions, and to
interpret the pattern of funds movements accordingly. Judging the
performance and value of abusiness largely depends on such
discriminating insights.

Summary

In this chapter, we' ve demonstrated the funds flow cycleinvolved in any business,
large or small, and its implications for management. We began with asimpleil-
lustration of basic funds movements, and then discussed operating funds cycles
from the standpoints of manufacturing, sales, and service. We observed the nature
and behavior of working capital, highlighted the impact of different types of vari-
ability in operations, and demonstrated the effect of funds lags on the nature and
duration of financing required to support a business. Mgjor insights gained in-
cluded the need to consider the permanence of basic working capital require-
ments, the financial drain encountered even with successful growth, and the
potential funds rel ease from decline in volume.
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We then turned to a demonstration of how public financial statement infor-
mation can be used to develop a meaningful cash flow statement, which summa-
rizes the total cash flow picture of a business. It became clear that much of the
insight to be gained about the cash impact of a company’s decision pattern could
be expressed by analyzing balance sheet changes and supplementary income
statement information. At the same time, the need for specific detail not normally
published was apparent, in order to refine the cash flow information. Fortunately,
publicly held companies publish detailed cash flow statements arranged in a
standard format, allowing direct access to the major cash effects of significant
decisions.

In essence, funds flow analysis is a broad-brush dynamic view of the man-
agement of the business. It relates changes in major conditions to their key finan-
cial implications by reconstructing the cash implications of major transactions
during the period. The techniques are relatively simple, requiring only basic ac-
counting knowledge to provide this extra dimension in assessing balance sheets
and income statements. The transformation into cash flow thinking achieved by
funds flow analysis matches the dynamics of the systems concept we discussed in
Chapter 2. Itisalso aprecursor to the topics covered in later chapters, where cash
flow patterns and expectations are a significant aspect of financial analysis tech-
niques and practices.

Analytical Support

Financial Genome, the commercialy available financial analysis and planning
software described in Appendix I, has the capability to develop cash flow state-
ments from databases, spreadsheets, and direct inputs. (see “Downloads Avail-
able” onp. 431)
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CHAPTER 4

ASSESSMENT OF
BUSINESS PERFORMANCE

W hen we wish to assess the performance of a business, we're looking for ways
to measure the financial and economic consequences of past management deci-
sions that shaped investments, operations, and financing over time. Theimportant
questionsto be answered are whether all resources were used effectively, whether
the profitability of the business met or even exceeded expectations, and whether
financing choices were made prudently. Shareholder value creation ultimately re-
quires positive resultsin all these areas—which will bring about favorable cash
flow patterns exceeding the company’s cost of capital.

Aswe'll see, thereisawide range of choices among many individual ratios
and measures, some purely financial and some economic. No one ratio or measure
can be considered predominant. In this chapter, we'll demonstrate primarily the
analysis of business performance based on published financial statements. These
represent the most common data source available for the purpose, even though
they are not designed to reflect economic results and conditions. We'll also dis-
cuss the more important measures that help assess economic performance aspects.
Our focus will be on key relationships and indicators that allow the analyst to as-
sess past performance and also to project assumed future results (as discussed in
Chapter 5). We'll point out their meaning as well as the limitations inherent in
them. In the final chapters we'll discuss the larger context of valuing a company
or its partsin economic terms, a process that is based on an intense assessment of
performance drivers and strategic positioning, and that requires developing ex-
pected cash flow results for which past performanceis only a starting point.

Ratio Analysis and Performance

Because there are so many tools for doing performance assessment, we must re-
member that different techniques address measurement in very specific and often
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narrowly defined ways. One can be tempted to “run all the numbers,” particularly
given the speed and ease of computer spreadsheets. Yet normally, only afew se-
lected relationships will yield information the analyst really needs for useful in-
sights and decision support. By definition, aratio can relate any magnitude to any
other—the choices are limited only by the imagination. To be useful, both the
meaning and the limitations of the ratio chosen have to be understood. Before be-
ginning any task, therefore, the analyst must define the following elements:

e Theviewpoint taken.
» The objectives of the analysis.
e The potential standards of comparison.

Any particular ratio or measure is useful only in relation to the viewpoint
taken and the specific objectives of the analysis. When there is such a match, the
measure can become a standard for comparison. Moreover, ratios are not absolute
criteria They serve best when used in selected combinations to point out changes
in financial conditions or operating performance over several periods and as com-
pared to similar businesses. Ratios help iliustrate the trends and patterns of such
changes, which, in turn, might indicate to the analyst the risks and opportunities
for the business under review.

A further caution: Performance assessment via financial statement analysis
is based on past data and conditions from which it might be difficult to extrapo-
late future expectations. Yet, any decisions to be made as aresult of such perfor-
mance assessment can affect only the future—the past is gone, or sunk, as an
economist would call it.

No attempt to assess business performance can provide firm answers. Any
insights gained will be relative, because business and operating conditions vary so
much from company to company and industry to industry. Comparisons and stan-
dards based on past performance are especialy difficult to interpret in large,
multibusiness companies and conglomerates, where specific information by indi-
vidual lines of business is normally limited. Accounting adjustments of various
types present further complications. To deal with al these aspects in detail isfar
beyond the scope of this book, although we'll point out the key items. The reader
should strive to become aware of these issues and always be cautious in using fi-
nancia data.

To provide a coherent structure for the many ratios and measures involved,
the discussion will be built around three major viewpoints of financial perfor-
mance analysis. While there are many different individuals and groups interested
in the success or failure of a given business, the most important are:

¢ Managers.
* Owners (investors).
» Lendersand creditors.

Closest to the business on a day-to-day basis, but also responsible for
its long-range performance, is the management of the organization, whether its
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members are professional managers or owner/managers. Managers are responsi-
ble and accountable for operating efficiency, the effective deployment of capital,
useful human effort, appropriate use of other resources, and current and long-term
results—all within the context of sound business strategies.

Next are the various owners of the business, who are especially interested in
the current and long-term returns on their equity investment. They usually expect
growing earnings, cash flows, and dividends, which in combination will bring
about growth in the economic value of their “ stake.” They are affected by the way
acompany’s earnings are used and distributed, and by the relative value of their
shares within the general movement of the security markets.

Finally, there are the providers of “other people’smoney,” lenders and cred-
itors who extend funds to the business for various lengths of time. They are
mainly concerned about the company’s liquidity and cash flowsthat affect its abil-
ity to make the interest payments due them and eventually to repay the principal .
They'll also be concerned about the degree of financial leverage employed, and
the availability of specific residual asset values that will give them a margin of
protection against their risk.

Other groups such as employees, government, and society have, of course,
specific objectives of their own—the business’ ability to pay wages, the stability
of employment, the reliability of tax payments, and the financial wherewithal to
meet various social and environmental obligations. Financial performance indica
tors are useful to these groups in combination with a variety of other data.

The principal financia performance areas of interest to management, own-
ers, and lenders are shown in Figure 4-1, along with the most common ratios and
measures relevant to these areas. We'll follow the sequence shown in the figure
and discuss each subgrouping within the three broad viewpoints. Later, we'll re-
late the key measures to each other in a systems context.

Management’s Point of View

Management has adual interest in the analysis of financial performance:

» To assess the efficiency and profitability of operations.
« To judge how effectively the resources of the business are being used.

Judging a company’s operations is largely done with an analysis of thein-
come statement, while resource effectiveness is usually measured by reviewing
both the balance sheet and the income statement. In order to make economic judg-
ments, however, it's often necessary to modify the available financial data to re-
flect current economic values and conditions.

For purposes of illustration, we'll again use information from the sample
statements of TRW Inc. for 1997 and 1996, which were reproduced in Chapter 2.
The same statements are shown here in Figures 4-2 and 4-3. We'll use thisinfor-
mation for the remainder of this chapter. For added convenience, we've also ex-
pressed the variousitems on the income statement as a percent of sales, acommon
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FIGURE 4—1}

Performance Measures by Area and Viewpoint

Management

Owners

Lenders

Operational Analysis

Investment Return

Liquidity

Gross margin
Profit margin

EBIT; EBITDA

NOPAT
Operating expense analysis
Contribution analysis
Operating leverage
Comparative analysis

Resource Management

Return on total net worth
Return on common equity
Earnings per share

Cash flow per share
Share price appreciation
Total shareholder return

Disposition of Earnings

Current ratio
Acid test
Quick sale value

Financial Leverage

Asset turnover
Working capital management
« Inventory turnover
« Accounts receivable patterns
« Accounts payable patterns
Human resource effectiveness

Profitability

Dividends per share
Dividend yield
Payout/retention of earnings
Dividend coverage
Dividends to assets

Market Performance

Debt to assets
Debt to capitalization
Debt to equity

Debt Service

Return on assets (after taxes)
Return before interest and taxes
Return on current value basis
EVA and economic profit

Cash flow return on investment
Free cash flow

Price/earnings ratio

Cash flow multiples
Market to book value
Relative price movements
Value drivers

Value of the firm

Interest coverage
Burden coverage

Fixed changes coverage
Cash flow analysis

way of highlighting the relative magnitude of the various categoriesin relation to
the base of sales.

In addition, Addendum 4-1 at the end of this chapter contains major se-
lections from the “Notes to Financial Statements,” as published in TRW'’s 1997
annual report. They are provided as explanatory background for the company’s
key accounting policies, recent restructuring and acquisitions, income tax provi-
sions, deferred income taxes, post-retirement benefits accounting change, debt,
and industry segments. Because these items affect the development of many of the
ratios in this chapter, the notes will help in understanding some of the choices an
analyst must make in using financial statement information.

Operational Analysis

Aninitial assessment of the operational effectiveness for the business as awhole
or any of itssubdivisionsis generally performed through a* common numbers’ or
percentage analysis of the income statement. Individual costs and expense items
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FIGURE 42
TRW INC. AND SUBSIDIARIES
Consolidated Balance Sheets at December 31
($ millions)
1997 1996
Assets
Current assets:
Cash and cashequivalents. ........................ $ 70 $ 386
Accountsreceivable ............ .. .. ... 1,617 1,378
INVENLONIES. . . . oo 573 524
Prepaid expenses . . ... 79 69
Deferred incometaxes ........... ..., 96 424
Total currentassets. . ... 2,435 2,781
Property, plant, and equipmentatcost . ................. 6,074 5,880
Less: Allowances for depreciation and amortization . . . . . . 3,453 3,400
Total property, plant & equipment—net.............. 2,621 2,480
Intangible assets
Intangibles arising from acquisitions . .. ............... 673 258
Other . ... 232 3
Total intangibleassets. . ........... ... ... ... 905 289
Less: Accumulated amortization ... ................ 94 78
Total intangible assets—net . ..................... 811 211
Investments in affiliated companies .................... 139 51
Other @assets . ... ...t 404 376
Total @SSELS . . . vttt $6,410 $5,899
Liabilities and Shareholders’ Investment
Current liabilities:
Short-termdebt. .......... ... $ 411 $ 52
Accrued compensation ... .......... . 338 386
Trade accounts payable ........................... 859 781
Otheraccruals. . ...t 846 775
Dividends payable. . .......... ... ... . ... 38 39
INCOME taXesS. . . ..ot 99 52
Current portion of long-termdebt .................... 128 72
Total current liabilities .. ........ ... ... ... .. ... ... 2,719 2,157
Long-term liabilities . . . ........... .. .. ... ... 788 767
Long-termdebt ........ ... .. 1,117 458
Deferred incometaxes .......... ...t 57 272
Minority interests in subsidiaries . .. .......... ... .. .... 105 56
Shareholders’ investment:
Serial preference stock Il. . .............. ... ... .. ... 1 1
Commonstock ........ . .. 78 80
Othercapital ......... ... ... .. .. .. ... . 462 437
Retained earnings. .. ... 1,776 1,978
Cumulative translation adjustments . ................. (130) 47
Treasury shares — cost in excess of parvalue.......... (563) (354)
Total shareholders’ investment .. .................. 1,624 2,189
Total liabilities and shareholders’ investment . ............ $6,410 $5,899

Source: Adapted from 1997 TRW Inc. annual report.
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FIGURE 4—3}

TRW INC. AND SUBS

IDIARIES

Statements of Earnings

For the Years Ended December
($ millions)

31, 1997 and 1996

Sales
Cost of sales

Gross profit
Administrative and selling expenses
Research and development expenses
Purchased in-process research and development
Interest expense
Other expenses (income) net

Total expenses

Earnings (loss) from continuing operations
before taxes
Excluding purchased R&D; special charges (‘96)
Reported earnings (loss) before income taxes
Income taxes

Earnings (loss) from continuing operations
Excluding purchased R&D; special charges (‘96)
Reported earnings (loss) after income taxes

Discontinued operations, gain on disposition, after tax

Net earnings (loss)
Preference dividends

Earnings (loss) applicable to common stock . .

Per share of common stock:
Average number of shares outstanding (millions)
Diluted

Diluted net earnings (loss) per share
From continuing operations
Excluding purchased R&D; special charges
Reported
From discontinued operations

Diluted net earnings (loss) per share

Basic net earnings (loss) per share
From continuing operations
Excluding purchased R&D; special charges
Reported
From discontinued operations

Basic net earnings (loss) per share

Cash dividends paid
Book value per share (year-end)
Tangible book value per share (year-end) . . ..
Other data ($ millions):

Depreciation of property, plant, and equipment
Amortization of intangibles, other assets
Capital expenditures
Dividends paid

Percent Percent
1997 of Sales 1996 of Sales
$10,831 100.0% $9,857 100.0%
8,826 81.5 8,376  85.0
2,005 185% 1,481 15.0%
684 6.3 613 6.2
461 4.2 412 4.2
548 5.1 — —
75 0.7 84 0.9
3) — 70 0.7
1,765 16.3% 1,179 12.0%
788 7.3 687 7.0
240 2.2 302 3.1
289 2.7 120 1.2
499 46 434 4.4
(49) (0.5) 182 1.8
— — 298 3.0
$ (490 (05% $ 480 4.8%
— — 1 —
$ (49 (05% $ 479 4.8%
123.7 132.8
123.7 128.7
$4.03 $3.27
(0.40) 1.37
— 2.25
$ (0.40) $362
$4.03 $3.29
(0.40) 1.41
— 2.31
$ (0.40) $3.72
1.24 1.135
13.19 17.29
6.58 15.62
$ 480 $ 442
10 10
549 500
154 148

Source: Adapted from 1997 TRW Inc. annual report.



CHAPTER 4 Assessment of Business Performance 101

are normally related to sales, that is, gross sales revenues adjusted for any returns
and allowances. The common base of sales permits aready comparison of the key
costs and expenses from period to period, over longer stretches of time, and
against competitor and industry databases.

Expense-to-sales ratios are used both to judge the relative magnitude of
selected key elements and to determine any trends toward improving or declining
performance. However, we must keep in mind the type of industry involved and
its particular characteristics, aswell asthe individual trends and special conditions
of the company being studied. For example, the gross margin of ajewelry store
with slow turnover of merchandise and high markups will be far greater (50 per-
cent is not uncommon) than that of a supermarket, which depends on low margins
and high volume for its success (gross margins of 10 to 15 percent aretypical). In
fact, comparing a particular company’s ratios to those of similar companiesin its
industry over a number of time periods will usually provide the best clues as to
whether the company’s performance isimproving or declining.

Many published annual overviews of company and industry performance
use ranking approaches, such as the annual Fortune 500 listings. Individual com-
panies usually develop their own comparisons with the performance of compara-
ble units within the organization or with relevant competitors on the outside. It's
also often useful to graphically depict a series of performance data over time, a
process now easily achieved with the ubiquitous availability of computer spread-
sheets and online financial databases and services.

Gross-Margin and Cost-of-Goods-Sold Analysis
One of the most common ratios in operational analysisisthe calculation of cost of
goods sold (cost of sales) as a percentage of sales. This ratio indicates the mag-
nitude of the cost of goods purchased or manufactured, or the cost of services
provided, in relation to the gross margin (gross profit) left over for operating
expenses and profit.

Theratios calculated from our TRW sample statements appear as follows:

$8,826
= = 0, - 0,
Cost of goods sold $10,831 81.5% (1996: 85.0%)
. $2,005 0 . 0
Gross margin = $10.831 18.5% (1994: 15.0%)

The cost of goods sold (81.5 percent) and the gross margin (18.5 percent)
indicate the margin of “raw profit” from operations. Remember that gross margin
reflects the relationship of prices, volume, and costs. A change in gross margin
can result from a combination of changesin:

e Thesdlling price of the product.

» Thelevel of manufacturing costs for the product.

e Any variationsin the product mix of the business.
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In atrading or service organization, gross margin can be affected by acom-
bination of changesin:

» The price charged for the products or services provided.
» The price paid for merchandise purchased on the outside.
» The cost of services from interna or external sources.

* Any variation in the product/service mix of the business.

The volume of operations also can have a significant effect if, for example,
a manufacturing company has high fixed costs (see Chapter 6 for a discussion of
operating leverage), or a small trading company has less buying power and
economies of scale than alarge competitor.

In the case of TRW, the cost of goods sold and the gross margin shown in
the annual report represented a consolidation of the two major business segments.
In other words, the income statement combined the automotive business and
space, defense, and information systems. We note a gross margin improvement of
three and one-half percentage points from the prior year, which was in part af-
fected by the restructuring and acquisition activities during the two years. For a
more detailed insight, we should calculate the gross margins for the individual
business areas, if thisinformation was publicly available.

In its annual report, TRW provided a selective breakdown, by major prod-
uct line, of sales, operating profit, identifiable assets, depreciation and amortiza-
tion, and capital expenditures, which would allow the analyst to make some
overall comparisons (see p. 157, “Industry Segments’). These data would have to
be supplemented by additional internal information, however, to be able to per-
form a detailed ratio analysis—something routinely done within the company.

There are particular complications in the analysis of manufacturing com-
panies. The nature of manufacturing cost accounting systems governs the specific
costing of products for inventory and for current sale. Significant differences can
exist in the apparent cost performance of companies when using standard full cost
systems (all costs, fixed and variable, are allocated to each unit of production
based on an estimate of normal cost levels) as compared to using direct costing
(fixed manufacturing costs are not allocated to individual products but charged as
ablock against operations). The charges against a particular period of operations
can be affected to some degree by the choice of accounting methods. Increasingly,
however, companies are turning to various forms of activity-based accounting for
internal purposes, which provides a more precise basis for judging the real eco-
nomic costs of products and services. Inflation, which affects the prices of both
cost inputs and goods or services sold, or currency fluctuations, in the case of
international businesses, further distort the picture. We'll take up some of these
issues later in this chapter.

Any major change in a company’s cost of goods sold or gross margin over
arelevant period of time would call for further analysisto identify the cause. The
length of the time period chosen for such trend analysis depends on the nature of
the business. For example, as we demonstrated in Chapter 3, many businesses
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have normal seasonal fluctuations, while others are affected by longer-term busi-
ness cycles. Thus, this ratio serves as asignal rather than an absolute measure, as
is the case with most of the measures discussed.

Profit Margin

The relationship of reported net profit after taxes (net income) to sales indicates
management’s ability to operate the business with sufficient success. Success in
this case means not only recovering the cost of the merchandise or services, the
expenses of operating the business (including depreciation), and the cost of bor-
rowed funds, but a so leaving a margin of reasonable compensation to the owners
for putting their capital at risk. The ratio of net profit (income) to sales (total reve-
nue) essentially expresses the overall cost/price effectiveness of the operation. As
we'll demonstrate later, however, a more significant ratio for this purpose is the
relationship of profit to the amount of capital employed in generating it.

At this point, we should note that earnings can be affected significantly by
mandated changes in accounting methods issued from time to time by FASB.
There might be sizable adjustments, as occurred in the early 90s, when future em-
ployee medical benefits had to be recognized as a liability with an offsetting
charge to earnings. For purposes of ratio analysis and for period-to-period com-
parisons, extraordinary adjustments should be excluded, along with any other ex-
traordinary gains or losses a company might encounter in a particular period.
In most cases, significant items of this kind are highlighted in the company’s
financial statements, allowing the analyst to choose whether to include them in
the analysis. The calculation of the net profit (net earnings) ratio is smple, as the
figures from our TRW example show. We have chosen to use net profit before
special charges and discontinued operations in these calculations, to permit a
clearer comparison of the results of TRW’s continuing operations for the
two years:

$499
$10,831

Profit margin = = 4.6% (1996: 4.4%)

Note the increase of two-tenths of a percentage point from 1996, which is the
result of both record volume and aggressive cost containment.

A variation of this ratio uses net profit before interest and taxes. Thisfigure
represents the operating profit before any compensation is paid to debt holders.
It's aso the profit before the calculation of federal and state income taxes, which
are often based on modified sets of deductible expenses and accounting write-offs.
The ratio represents a purer view of operating effectiveness, undistorted by fi-
nancing patterns and tax calculations. Referred to as earnings before interest and
taxes (EBIT), this pretax, pre-interest income ratio for TRW appears as follows,
again using the results from ongoing operations only:

$788 + $75

=2 - - 7.80
EBIT $10.831 8.0% (1996: 7.8%)
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In its published data TRW reported that the pretax operating margin for its
two major businesses, a measure which corresponds to EBIT, was 9.0 percent
(9.4 percent for 1996) for the automotive segment (65 percent of 1997 sales), and
8.4 percent (7.3 percent for 1996) for space, defense, and information systems
(35 percent of 1997 sales), providing some additional insight into their compara-
tive performance.

A modification frequently used by security analystsis EBIT, adjusted for
depreciation and amortization, in an attempt to show the pretax earnings un-
affected by taxes and the alocation of past expendituresin the form of deprecia-
tion and amortization. Called EBITDA, this income measure affects the ratio as
follows, using TRW's figures from continuing operations:

$788 + $75 + $480 + $10

= = 0 . 0,
EBITDA $10.831 12.5% (1996: 12.4%)

A sound argument can be made, however, for considering income taxes an
ongoing expense of being in business. The EBIT formula can therefore be modi-
fied by using profit beforeinterest but after taxes, which requires atax adjustment
for the interest amount. Again, the intent is to focus on operating efficiency by
leaving out any compensation to the various holders of capital.

Using the TRW figures, this modified result appears as follows:

$499 + (1 — .37) 75
$10,831

EBIAT = = 5.0% (1996: 4.9%)

For convenience in removing the effect of interest from aftertax profit, we
usually assume that the interest paid during the period was fully tax deductible.
Thus, we simply add back to the stated profit figure the after-tax cost of interest.
We obtain the latter by multiplying pretax interest by a factor of “one minus
the tax rate,” employing either the effective (average) tax rate paid on earnings
(37.0 percent in TRW’s case) or, ideally, the marginal (highest bracket) corporate
tax rate for the firmin question.

The choice of tax rates depends on the complexity of the company’s taxa-
tion pattern. TRW operates worldwide, and therefore is subject to a variety of
taxes, which are combined in the provision for income taxes on the income state-
ment. It's most straightforward to rely on the effective overall rate paid, which for
TRW approximated the marginal U.S. corporate tax rate prevailing in 1997. Chap-
ter 9 contains a specific discussion of the cost of debt and the nature of the neces-
sary tax adjustments to be made to interest cost.

The EBIAT concept can be further refined in the form of NOPAT, the net
operating profit after taxes, which excludes interest expense and income as well
as any nonoperating income and expense items. The NOPAT measure has gained
in importance with the shift toward shareholder value measures, which we'll dis-
cussin more detail in Chapter 12. As an expression of the after-tax earnings power
of the operations of the business, NOPAT becomes an input to such measures as
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economic value added. In TRW's case, the calculation from published data re-
quires only the elimination of other income and expenses on the same basis as
interest, that is, tax-adjusting them before subtracting or adding them:

$499 + (1 — .37)($75 — $3)

= =510 - 5.49
NOPAT $10.831 5.1% (1996: 5.4%)

It should be mentioned that the result for 1996 was improved by about one-
third of a percentage point because other expenses of $70 were added back after
tax adjustment.

As ageneral rule, when there are unusual or nonrecurring income and ex-
pense elements not directly related to ongoing operations, the analyst should ad-
just the ratios by excluding these items when measuring operating effectiveness.
The adjustment should be done on the same basis as we demonstrated for inter-
est—that is, the tax effect of revenue or expense items must be calculated if after-
tax comparisons are desired.

Operating Expense Analysis
Various expense categories are routinely related to sales. These comparisons in-
clude such items as administrative expense, selling and promotional expenses, and
many otherstypical of particular businesses and industries.

The general formula used to calculate this expenseratiois:

Various expense items

Sdes = Percent

Expenseratio =

There are relatively few expense categories shown in the abbreviated
income statement of TRW, but the ratio to sales was calculated for each item in
Figure 4-3. In practice, a much finer breakdown would be desirable, something
that is internally available as a matter of course. Most trade associations collect
extensive financial data—many of them company confidential—from their mem-
bers and compile published summary statistics on expense ratios, as well as on
most of the other ratios discussed in this chapter. These publications help provide
broad standards of comparison and can serve as a basis for trend analysis. Asin
any statistical references, however, care must be taken to select reasonably com-
parable groupings of companies and businesses to obtain meaningful insights.

In such statistics, businesses should be carefully categorized within an
industry by size and other characteristics to reduce the degree of error introduced
by large-scale averaging. Moreover, companies with complex product or service
offerings, or companies with many international operations, might be hard to cate-
gorize. Yet, even without specific comparative data available, a skilled analyst
will scan the revenue and expense categories on an income statement as a matter
of course over anumber of time periods to see if any of them seem out of line or
are trending adversely within the particular company’s experience.
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Contribution Analysis

This type of analysis has been used mainly for internal management, although it
isincreasingly applied in broader financial analysis. It involves relating sales to
the contribution margin of individual product groups or of thetotal business. Such
calculations require avery selective analysis or estimate of the fixed and variable
costs and expenses of the business, and take into account the effect of operating
leverage (see Chapter 6). Usually only directly variable costs are subtracted from
sales to show the contribution of operations toward fixed costs and profits for
the period.

The contribution margin is calculated as follows:

Sales — Direct costs (variable costs)
Sales

Contribution margin =
= Percent

Significant differences can exist in the contribution margins of different in-
dustries, due to varying needsfor capital investment and the resultant cost-volume
conditions. Even within a particular company, various lines of products or ser-
vices might contribute quite differently to fixed costs and profits. Note that the
measure is sensitive to three key drivers—volume, price and direct costs—which
are traded off in the process of managing the operations of the business. Under-
standing changesin contribution therefore depends on understanding the changes
in the drivers underlying this result, as we pointed out in our discussion of the
business system in Chapter 2.

Contribution margins as derived from financial statements are useful as a
broad, if limited, tool in judging the risk characteristics of a business. The mea-
sure suggests the amount of leeway management enjoys in pricing its products
and services, and the scope of its ability to control costs and expenses under dif-
ferent economic conditions. Analysis of operating leverage and pricing strategies
asrelated to volume becomes important in this context. Chapter 6 contains amore
extensive discussion of these points.

As mentioned before, a great deal of effort has been expended in recent
years on so-called activity-based accounting analysis. This approach can be used
for an assessment of the relative economic contribution of various parts of acom-
pany, thereby going beyond the limitations of existing cost accounting systems.
During this process, all phases of an activity arefirst carefully defined in terms of
physical relationships and process steps. Then a specific financial/economic allo-
cation is made of all resources and cost elements, direct or indirect, internal or ex-
ternal, which support the activity, product line, operation, or line of business. The
result serves as the basis for periodic strategic assessment of the current and
prospective relative economic contribution of the area under study. The insights
gained often differ from a straight accounting analysis, because the activity-based
process is much more precise in defining and allocating relative effort, cost, and



CHAPTER 4 Assessment of Business Performance 107

support capital required. The techniques involved go beyond the scope of this
book; for more information see the references at the end of the chapter.

Resource M anagement

Here we are interested in judging the effectiveness with which management has
employed the assets entrusted to it by the owners of the business. When examin-
ing a balance sheet, an analyst can draw company-specific conclusions about the
size, nature, and value of the assets listed, look at relative proportions, and judge
whether the company has a viable asset base. Clues such as high accumulated de-
preciation relative to recorded property, plant, and equipment may suggest that ag-
ing facilities are in need of upgrading. Similarly, a significant jump in cash
balances might suggest lagging new investments and an accumulation of excess
funds. Surgesin working capital items like inventories and receivables might sig-
nal problems with inventory management or customer credit policies.

In amore overall sense, afew ratios are used to judge broad trends in re-
source utilization. Such ratios essentially involve turnover relationships and ex-
press, in various forms, the relative amount of capital used to support the volume
of business transacted.

Asset Turnover

The most commonly used ratios relate sales to gross assets, or salesto net assets.
The measure indicates the size of the recorded asset commitment required to sup-
port a particular level of sales or, conversely, the sales dollars generated by each
dollar of assets.

While simpleto calculate, overall asset turnover is a crude measure at best,
because the balance sheets of most well-established companies list a whole vari-
ety of assets recorded at widely differing cost levels of past periods. These stated
values often have little relation to current economic values, and the distortions
grow with time, with any significant change in the level of inflation, or with the
appreciation of assets such as real estate. Such discrepanciesin values can attract
corporate raidersintent on realizing true economic values through the breakup and
selective disposal of the company, aswe'll discussin Chapter 12.

Another distortion is caused by acompany’s mix of product or servicelines.
Most manufacturing activities tend to be asset-intensive, while others, like ser-
vices or wholesaling, need relatively fewer assets to support the volume of reve-
nues generated. Again, wherever possible, abreakdown of total financial datainto
major product or service lines should be attempted when a company has widely
different businesses.

Basically, the turnover ratio serves as one of several cluesthat, in combina
tion, can indicate favorable or unfavorable performance. If total assets are used for
the purpose of averaging the beginning and ending amounts for the year, the cal-
culation for TRW’s turnover ratios appears as follows:
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_ Sdles - $10,831
Salesto s Averagetotal assets  .5($5,899 + $6,410)
or = 1.76 times (1996: 1.70)
Assetsto sales, Averagetotal assets  $6,154 _ o0 1006 590

Sales ~ $10,831

If net assets (total assets less current liabilities, representing the capitaliza-
tion of the business) are used, the calculations are either:

Sales __ $10831
Average net assets  .5($3,742 + $3,691)
= 2.91 times (1996: 2.61)

Sales to net assets:

or

Average net assets _ $3,716
Sales $10,831

Net assets to sales: = 34% (1996: 38%)

The difference between the two sets of calculations lies in the choice of the
asset figure, that is, whether to use total assets or net assets. Using net assets elim-
inates current liabilities from the ratio. Here the assumption is that current liabili-
ties, which are mostly operational in nature (accounts payable, current taxes due,
current repayments of short-term debt, and accrued wages and other obligations),
are available to the business as a matter of course. Therefore, the amount of assets
employed in the business is effectively reduced by these ongoing operational
credit relationships. This concept is especially important for trading firms, where
the size of accounts payable owed suppliers is quite significant in the total bal-
ance sheet.

Again TRW provided some additional information in its published data, in-
dicating the turnover of identifiable assetsin its two major businesses. The auto-
motive segment had a turnover of 1.6 times (1.8 in 1996), while the space,
defense, and information systems segment had results of 2.5 times and 2.8 times,
respectively.

Working Capital Management
Among the assets of acompany, the key working capital accounts, inventories and
accounts receivable, are usually given specia attention. The ratios used to analyze
them attempt to express the relative effectiveness with which inventories and re-
ceivables are managed. They aid the analyst in detecting signs of deteriorationin
value, or excessive accumulation of inventories and receivables. The amounts as
stated on the balance sheet are generally related to the single best indicator of ac-
tivity levels, such as sales or cost of sales (cost of goods sold), on the assumption
that areasonably close relationship exists between assets and the indicator.
Inventory levels cannot be judged precisely, short of an actual count, verifi-
cation, and appraisal of current value. Since an outside analyst can rarely do this,
the next best step is to relate the recorded inventory value to sales or to cost of
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goods sold, to see whether thereis a shift in this relationship over time. Normally,
average inventories are used to make this calculation (the average of beginning
and ending inventories). At times, it might be desirable to use only ending inven-
tories, especially in the case of rapidly growing firms where inventories are being
built up to support steeply rising sales.

Furthermore, it's necessary to closely observe the method of inventory cost-
ing employed by the company—such as last-in, first-out (LIFO), first-in, first-out
(FIFO), average costing—and any changes made during the time span covered by
the analysis, as these can significantly affect the amounts recorded on the balance
sheet. (We'll discussinventory costing and other key accounting issues later.)

While the simple relationship of sales and inventorieswill often sufficeasa
broad measure of performance, it's usually more precise to relate inventories to
the cost of sales. Only then will both elements of the ratio be stated on a com-
parable cost basis. Using sales causes a distortion, because recorded sales include
aprofit markup that is not included in the stated cost of the inventories on the bal-
ance sheet.

The difference in the two methods of calculating the size of inventory rela-
tive to sales or cost of salesis reflected in the equations below:

Averageinventory _ .5($573 + $524) _
Sales $10,831

Inventory to sales: 5.1% (1996: 5.3%)

or

Averageinventory _ $548
Cost of sdes $8,826

Inventory to cost of sales: = 6.2% (1996: 6.3%)

In the sample calculations, we've used total TRW sales and total cost of
goods and services. The fact that TRW has two rather different major businesses
and numerous product lines within each again suggests that a more refined analy-
sisis desirable. TRW'’s inventories essentially relate to materials and manufac-
tured products of the automotive and the space, defense, and information systems
segments. Given the different nature of the two businesses, it would be useful to
develop separate ratios for each, if detailed inventory information were available
to the outsider.

When dealing with any manufacturing company, we also must be particu-
larly aware of the problem of accounting measurements—so often encountered
when using other analytical methods—because the stated value of inventories can
be seriously affected by the specific cost accounting system employed.

In assessing the effectiveness of a company’s inventory management, it's
more common to use the number of times inventory hasturned over during the pe-
riod of analysis, again using average amounts.

The TRW inventory turnover figures appear as follows:
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Inventory turnover Saes _ $10,831
(Sales) " Average inventory $548
= 19.8 times (1996: 18.7 times)

or
Inventory turnover,  Costof slles _ $8,826
(Cost of sdles) " Averageinventory  $548

= 16.1 times (1996: 15.9 times)

These calculations reflect the frequency with which the inventory was
turned over during the operating period. In TRW’s case, turnover remained rela-
tively high due to a combination of inventory management and a change in the
mix of products. Generally speaking, the higher the turnover number the better,
because low inventories often suggest aminimal risk of non-salable goods and in-
dicate efficient use of capital. Electronic linkages have materialy improved
turnover in recent years.

However, inventory turnover figuresthat are well above prevailing industry
practice might signal the potential for inventory shortages, resultant poor cus-
tomer service, and thus the risk of suffering a competitive disadvantage. The final
judgment about what a desirable turnover goal should be depends on the specific
circumstances and on a much finer breakdown of inventory data into separate
businesses and product lines.

The analysis of accounts receivable again is based on sales. Here, the ques-
tion iswhether accounts receivable outstanding at the end of the period closely ap-
proximate the amount of credit sales we would expect to remain uncollected
under prevailing credit terms. For example, a business selling under terms of
net/30 would normally expect an accounts receivable balance approximating the
recorded sales of the prior month. If 40 or 50 days' sales were reflected on its
balance sheet, this could mean that some customers had difficulty paying or
were abusing their credit privileges, or that some sales had to be made on ex-
tended terms.

An exact analysis of accounts receivable can only be made by examining
the aging of the individual accounts recorded on the company’s books. Aging in-
volves classifying accounts receivable into brackets of days outstanding, 10 days,
20 days, 30 days, 40 days, and so on, and relating this pattern to the credit terms
applicable in the business. Since this type of analysis requires access to detailed
inside information about individual customer accounts, financial analysts assess-
ing the business from the outside must be satisfied with the relatively crude over-
all approach of restating accounts receivable outstanding in terms of the number
of days' salesthey represent.

Thisisdone in the following two steps, using TRW's figures:

Sales _ $10,831

(1) Sales per day: Daysintheyear 360 = $30.09/day (1996: $27.38/day)
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and
Accounts receivable _ $1,617
Sales per day $30.09
= 53.7 days (1996: 50.3 days)

(2) Days outstanding:

TRW is showing a slowdown in the turnover of itstotal receivables from the
prior year, which was in part affected by the impact of the recent acquisition.

A complication arises when a company’s sales are normally made to differ-
ent types of customers under varying terms, or when sales are made partly for
cash and partly on account. If at al possible, cash and credit sales should be sep-
arated. If no detailed information is available on this aspect and on the terms of
sale used, the rough average cal culated above must suffice to provide a broad in-
dication of trends.

A similar process can be used to judge a company’s performance regarding
the management of accounts payable. The analysisis a little more complicated,
because accounts payable should be related specifically to the purchases made
during the operating period. Normally purchase information is not readily avail-
able to the outside analyst, except in the case of trading companies, where the
amount of purchases can be readily deduced by adding the change from beginning
to ending inventories to the cost of goods sold for the period. In a manufacturing
company, purchases of goods and services are buried in the cost-of-goods-sold ac-
count and in the inventories at the end of the operating period. We can make a
crude approximation in such cases by relating accounts payable to the average
daily use of raw materials, if this expense element can be identified from the
available information.

In most cases, we can follow the approach used for analyzing accounts re-
ceivable, if it's possible to approximate the average daily purchases for the period.
The number of days of accounts payable is then directly related to the normal
credit terms under which the company makes purchases, and serious deviations
from that norm can be spotted.

Optimal management of accounts payable involves remitting payment
within the stated terms, but no sooner—yet taking discounts whenever offered for
early payment, such as 2 percent if paid in 10 days versus remitting the full
amount due in 30 days. Credit rating agencies can be a source of information to
the analyst because they will express an opinion on the timeliness with which a
company is meeting its credit obligations, including accounts payable.

The ultimate issue in interpreting working capital conditions is the flow of
cash through the business, as we discussed in detail in Chapter 2. Over time, all
working capital elements are converted into cash, and the analyst must assess the
nature and quality of the company’s cash conversion cycle. Excessive lagsin re-
ceivables and payables, and a steady buildup in inventories, for example, can sig-
nificantly affect the normal cash conversion patterns and lead to distortionsin the
company’s financia system performance.
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Human resource effectiveness has been gaining increased attention in recent
years. Ratios used in measuring this complex area often go beyond purely finan-
cial relationships, and are based on carefully devel oped statistics on output data,
such as various productivity indicators, call volume for sales personnel, deliveries
completed, etc. They also extend to managing human resources, such as costs of
employment, training, and development, and the complex issue of compensation
and benefits administration. Examples of broad measures, per employee, are units
of output, dollars of investment, costs of hiring and training, benefits costs, and
so on. In TRW'’s case, the company published overall employee-related data,
based on employee totals of 79,726 at the end of 1997 (65,218 in 1996); sales per
average employee were $159,528 ($154,274 in 1996); earnings from continuing
operations per average employee were $7,350 ($6,793); and year-end assets per
year-end employee were $80,400 ($90,450).

Profitability

Here the issueis the effectiveness with which management has employed both the
total assets and the net assets as recorded on the balance sheet. Thisis judged by
relating net profit, defined in avariety of ways, to the resources utilized in gener-
ating the profit, for the company as a whole or for any of its parts. The relation-
ship is used quite commonly, although the nature and timing of the stated values
on the balance sheet and the accounting aspects of recorded profit will again tend
to distort the results. Aswe'll see later, the approach can be refined to reflect the
cash flow concepts underlying shareholder value creation.

Return on Assets (ROA or RONA)
The easiest form of profitability analysis is to relate reported net profit (net in-
come) to the total assets on the balance sheet. Net assets (total assets |ess current
liahilities) might also be used, with the argument (already mentioned earlier) that
current operating liabilities are available essentially without cost to support a por-
tion of the current assets. Net assets are also called the capitalization of the com-
pany, or invested capital, representing the portion of the total assets supported by
equity and long-term debt. Whether total or net assets are employed, it's aso ap-
propriate to use average assets for the period, instead of ending balances. Using
average assets allows for changes due to growth, decline, or other significant in-
fluences on the business.

The calculations for both forms of return on assetsfor TRW, in this case us-
ing ending balances, appear as follows:

Net profit _ $499
Assets  $6,410

Return on total assets:

= 7.8% (1996: 7.4%)
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or

Net profit $499
Net assets $6,410 — $2,719
(capitalization)

Return on net assets: = 13.5% (1996: 11.6%)

While either ratio is an indicator of overall profitability, the results can be
serioudly distorted by nonrecurring gains and losses during the period, changesin
the company’s capital structure (the relative proportions of interest-bearing long-
term debt and owners' equity), significant restructuring and acquisitions, and
changes in the federal income tax regulations applicable for the period analyzed.
It'susually desirable to make further adjustments if some of these conditions pre-
vail, and in this case we again have used the earnings from ongoing operations be-
fore the adjustments for purchased research and development and discontinued
operations. Note that the use of reported earnings would cause a negative return
for 1997, and alower figure for 1996.

Return on Assets before I nterest and Taxes
As we stated before, net profit (net income or net earnings) is the final operating
result after interest and taxes have been deducted. It's therefore affected by the
proportion of debt contained in the capital structure through the resultant interest
chargesthat were deducted from profit before taxes. A more meaningful result can
be obtained when we eliminate both interest and taxes from the profit figure and
use EBIT (earnings before interest and taxes), which was demonstrated earlier.
Moreover, it will again be useful to eliminate any significant unusual or non-
recurring income and expense items. The revised return ratio expresses the gross
earnings power of the capital employed in the business, independent of the pattern
of financing that provided the capital, and independent of changesin thetax laws.
The calculation of return on assets before interest and taxes, based on aver-
age assets, isasfollows for TRW:

Return on average total assets before interest and taxes:

Net profit before interest and taxes (EBIT) _ $863
Average assets $6,154

= 14.0% (1996: 13.3%)

or
Return on average net assets before interest and taxes:

Net profit before interest and taxes (EBIT) _ $863
Average net assets (capitalization) $3,716

= 23.29% (1996: 20.5%)

If we accept the argument that income taxes are anormal part of doing busi-
ness, this result can be modified by using net profit before interest but after taxes.
We can again employ the simple adjustment shown earlier to add back to net
profit the after-tax cost of interest and the after-tax effect of any nonrecurring in-
come and expense items.
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When there is reason to believe that income taxes paid were modified for
any reason and the effective tax rate does not reflect normal conditions, the mar-
ginal income tax rate should be used to calculate the net effect of interest and
other items added back by determining the earnings before interest, after taxes
(EBIAT).

The calculations for TRW are as follows:

Return on average total assets before interest, after taxes:

Net profit after taxes, before interest _ $546
Average assets $6,154

= 8.9% (1996: 8.4%)
or
Return on average net assets before interest, after taxes:

Net profit after taxes, beforeinterest  $546
Average net assets (capitalization)  $3,716

= 14.7% (1996: 12.9%)

Note that the results of the last two sets of more refined calculations show a
moderate change in TRW’s overall effectiveness of asset utilization, as did the
first calculation, which was based on net profit alone. Again, it would be useful to
break down these results into major product lines, but in most cases there’s not
enough information to make al the adjustments from published data.

Another refinement used at timesisthe relationship of profit, defined in the
various ways we have described, to the net assets of the business restated on a cur-
rent value basis. This requires a series of very specific assumptions about the true
economic value of various assets or business segments of a company, and it is
employed particularly by analysts developing a case for the takeover of a com-
pany that might be underperforming on this basis. The Financial Accounting
Standards Board (FASB) is engaged in developing new rules that are designed to
take some changes in value into account, which are already being applied to cer-
tain financial investments held by banks and other financial institutions.

A relatively recent measure of profitability that is finding wide use is the
concept of economic profit, or economic value added (EVA). It is based on the
premise that to create shareholder value, the profits earned on the resources em-
ployed must exceed the cost of the capital that supports these resources. Initssim-
plest form, economic profit is derived by subtracting from after-tax operating
profits a capital charge which represents this cost of capital. To arrive at the capi-
tal charge, it's necessary first to define the asset base involved, which usually is
net assets (with some adjustmentsto arrive at net operating assets), and second, to
derive the weighted cost of capital of the company’s capital structure (discussed
in detail in Chapter 9). Then the asset baseis multiplied by the cost of capital per-
centage, and the result is subtracted from after-tax operating profits. If the net
amount is positive, value has been created; if it's negative, value has been de-
stroyed. We'll explore this concept in more detail in Chapter 12.
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Aswe'll discussin Chapters 7 and 8, profitability also depends on the eco-
nomic analysis and successful implementation of new investment projects. Here
it'scritical to define and devel op the relevant cash flow changes brought about by
the investment decision, and to judge the results through an economic appraisal
process based on discounted cash flow techniques. In recent years, this methodol-
ogy has been expanded to measure the cash flow return on investment on both ex-
isting and new investments, in effect treating the company as awhole or its major
parts as if they were a series of investment projects. This calls for a number of
specialized techniques, and we will return to this subject when we discuss valua-
tion conceptsin Chapters 11 and 12.

The concept of free cash flow also will be discussed in Chapter 12. It's the
basis for cash flow valuation techniques that help establish the value of a com-
pany or its parts. In its simplest form, free cash flow is the net amount of (1) re-
ported profit, adjusted for depreciation, depletion, and other noncash accounting
elements, less (2) net new investment in facilities and net acquisitions, and plus or
minus (3) changes in working capital. Free cash flow comes closest to a cash-in,
cash-out concept of performance, and is used in valuing current and prospective
cash flow as the driver of acompany’s value.

In summary, the various ratios available for judging a business from man-
agement’s point of view deal with the effectiveness of operations, the effective-
ness of capital deployment, and the profitability achieved on the assets deployed.
These measures are all affected to some degree by uncertainties involving ac-
counting and valuation methods, but together they can provide reasonable cluesto
afirm’s performance, and suggest areas for further analysis.

Owners Point of View

We now turn to the second of the three viewpoints relevant in analyzing perfor-
mance, that of the owners of a business. These are the investors to whom man-
agement is responsible and accountable. It should be quite clear that the
management of a business must be fully cognizant of, and responsive to, the own-
ers viewpoint and their expectations in the timing, execution, and appraisal of the
results of operations. This is the basis for shareholder value creation, as we've
said before. Similarly, as we'll learn, management must be alert to the lender’s
viewpoint and criteria.

The key interest of the owners of a business—the shareholders in the case
of a corporation—isinvestment return. In this context, we are talking about the re-
turns achieved, through the efforts of management, on the funds invested by the
owners. The owners are also interested in the disposition of earnings that belong
to them; that is, how much is reinvested in the business compared to how muchis
paid out to them as dividends, or, in some cases, through repurchase of outstand-
ing shares. Finally, they are concerned about the effect of business results
achieved—and future expectations about results—on the market value of their in-
vestment, especially in the case of publicly traded stock. The key concepts related
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to this last aspect are discussed in detail in Chapters 10 and 11; therefore we'll
make only brief reference to them here.

Investment Return

Therelationship of profits earned to the shareholders’ stated investment in acom-
pany is watched closely by the financial community. Analysts track several key
measures that express the company’s performance in relation to the owners' stake.
Two of these, return on shareholders’ investment and return on common equity,
address the profitability of the total ownership investment, while the third, earn-
ings per share, measures the proportional participation of each unit of investment
in corporate earnings for the period.

Return on Equity (Shareholders’ | nvestment)

The most common ratio used for measuring the return on the owners’ investment
isthe relationship of net profit to equity, or total shareholders' investment. In per-
forming this calculation, we don’t have to make any adjustment for interest, be-
cause the net profit available for shareholders already has been properly reduced
by interest charges, if any, paid to creditors and lenders. However, we do have to
consider the impact of nonrecurring and unusual events, such as restructuring and
major accounting changes and adjustments.

Net profit for purposes of this calculation is the residual result of operations
and belongs totally to the holders of common and preferred equity shares. Within
the shareholder group, only those holding common shares have a claim on the
residual profit after obligatory preferred dividends have been paid.

Theratiois caculated for TRW’s shareholders' investment asfollows, again
using only earnings from continuing operations:

Net profit . $499
olders investment $1,624

Return on equity: Shareh = 30.7% (1996: 19.8%)

Here we have used TRW'’s ending shareholders’ investment. It's quite com-
mon, however, to use the average equity for this calculation, on the assumption
that profitable operations build up equity during the year, and that therefore the
annual profit should be related to the midpoint of this buildup. Moreover, in
TRW’s case, significant changesin shareholder investment were brought about by
the two acquisitions, stock repurchases, and currency effectsin 1997, lowering the
balance by about $500 million.

The ratio for TRW is calculated as follows:

Return on average equity:

Net profit _ $499
Average shareholders’ investment  .5($1,624 + $2,189)
= 26.2% (1996: 19.9%)
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A possible accounting distortion must be mentioned here. Frequently, ques-
tions arise about the way a particular liability account on the balance sheet, “de-
ferred taxes,” should be handled in this analysis. Less frequently, thereis even a
deferred taxes account on the asset side of the balance sheet. Aswe mentioned be-
fore, deferred taxes represent the accumulated difference between the accounting
treatment and the tax treatment of a variety of revenue and expense elements. Es-
sentialy, they are tax payments deferred (or advanced) due to atiming difference
in recognizing tax deductions allowable under prevailing Internal Revenue Ser-
vice (IRS) rules.

In addition, a larger similar issue involves so-called long-term liabilities,
which are generally shown before interest-bearing long-term debt on the liability
side of the balance sheet. These growing amounts ($788 million and $767 million
in the case of TRW) mostly represent the results of changes in accounting rules
designed to establish estimated liabilities—and corresponding reductions in
equity—for such obligations as postretirement benefits, previously paid as in-
curred. Such liabilities are noninterest-bearing estimates, and in effect, represent
permanent set-asides of portions of the shareholder’s investment.

Some analysts argue that such liabilities should be treated as equity, while oth-
ers argue that they represent aform of long-term debt. Since there is no consensus
on the analytical treatment, deferred income taxes and long-term liabilities often are
not included in any of the ratio calculations. However, because their combined ac-
cumulation on the liability side of the balance sheet might be quite large, material
differences can result depending on how they are considered in the calculations.

Return on Common Equity (ROE)

A somewhat more refined version of the calculation of return on the shareholders
investment is necessary if there are several types of stock outstanding, such as
preferred stock in different forms. The goal is to develop areturn based on earn-
ings accruing to the holders of common shares only. The net profit figure is first
reduced by dividends paid to holders of preferred shares and by other obligatory
payments, such as distributions to holders of minority interests. Thetotal equity is
likewise reduced by the stated amount of preferred equity and any minority ele-
ments, to arrive at the common equity figure. TRW in effect has only common
stock outstanding, since its Serial Preference Stock 11 isreflected at the very nom-
inal value of just $1.0 million. Thus, we'll show only the formula for the calcula-
tion, because the results will be the same:

Net profit to common
verage common equity

Return on common equity: A = Percent

Return on common equity is a widely published statistic. Rankings of
companies and industry sectors are compiled by major business magazines and
rating agencies. Theratio is closely watched by stock market analysts and, in turn,
by management and the board of directors. Since the ratio focuses only on the
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ownership portion of the capital structure, however, the ROE of companies with
widely different proportions of long-term debt in their capital structureis not di-
rectly comparable. As we observed before, successful use of leverage will boost
the owners' return and make it higher than that of an otherwise identical company
that uses no debt. Moreover, the accuracy of recorded balance sheet values and
earnings calculationsis an issue in this ratio as well, and adjustments might be
necessary if the analyst is aware of major inconsistencies. Such inconsistencies
could include assets with sizable economic valuesthat are not reflected on the bal-
ance sheet and thereby leave owners' equity understated.

Finally, there is the basic issue of using book value versus market value.
Since recorded common equity isthe residual value of all accounting transactions
and adjustments, the value shown on the balance sheet is generally quite different
from the market value of the shares representing it. In publicly traded companies
with successful operations and outlook, the market value of common shares will
be much higher than the book value of these shares, often two to three times or
even more. When return on common equity is calculated on a market value basis,
the result will therefore tend to be proportionately lower. Therefore, despite the
widespread use of return on equity on abook value basis, the measureis certainly
not a reflection of the economic return to the shareholder. We'll discuss these
issuesin more detail when we return to valuation and val ue-based management in
Chapter 12.

Earnings per Share

The analysis of earnings from the owners’ point of view usually centers on earn-
ings per share in the case of a corporation. Thisratio simply involves dividing the
net profit to common stock by the average number of shares of common stock
outstanding:

Earnings per share:

Net profit to common
Average number of shares outstanding

= Dollars per share

Earnings per share is a measure to which both management and sharehol d-
ers pay a great deal of attention. It is widely used in the valuation of common
stock, and often is the basis for setting specific corporate objectives and goals as
part of strategic planning. Yet, the rise of shareholder value concepts during the
past decade has been causing a reassessment of the importance of earnings per
share which, as a pure accounting measure, does not adequately reflect cash flow
performance and expectations that drive shareholder value creation. Chapters 10,
11, and 12 contain more background on the uses and limitations of this measure.
Normally, the analyst doesn’t have to calculate earnings per share because the re-
sult is readily announced by corporations large and small.

In TRW'’s 1997 annual report, earnings per share from continuing opera-
tions before special charges and write-offs were reported as $4.03 for 1997, and
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$3.27 for 1996 (see Figure 4-3). Earnings per share are available on both an an-
nua and a quarterly basis, and are a matter of record whenever a company’s
shares are publicly traded.

A recent requirement by the Financial Accounting Standards Board and the
Securities and Exchange Commission calls for the calculation of earnings per
share on two bases: Thefirst is the so-called basic earnings per share, which uses
average shares actually outstanding during the period. The second basis makes the
assumption that all shares potentially outstanding be counted in addition to actual
shares outstanding. These would include shares resulting from the conversion of
preferred and debt securities that are convertible into common shares under vari-
ous provisions, as well as rights, warrants, and stock options outstanding.

The second result isreferred to as diluted earnings per share, and reflectsthe
reduced earnings per share that would result from any overhang of such potential
shares—puitting the investment community on notice that such adilutive effect is
possible. In TRW'’s case, there is no significant potential dilution, and diluted
earnings per share before special charges and write-offs are practically identical to
basic earnings in both years, as can be seen in Figure 4-3.

Even though the earnings per share figure is one of the most readily avail-
able statistics reported by publicly held corporations, there are some complica-
tionsin its calculation. Apart from possible unusual elementsin the quarterly and
annual net profit pattern, the number of shares outstanding varies during the year
in many companies, either because of newly issued shares (new stock offerings,
stock dividends paid, options exercised, and so on), or because outstanding exist-
ing shares are repurchased (acquired as treasury stock). Therefore, the average
number of shares outstanding during the year is commonly used in this calcula-
tion. Moreover, any significant change in the number of shares outstanding (such
as would be caused by a stock split) requires retroactive adjustments in past data
to ensure comparability.

A great deal of interest among analysts is focused on past earnings per
share, both quarterly and annual. Future projections are frequently made on the
basis of past earnings levels. Fluctuations and trends in actual performance are
compared to the projections and watched closely for indications of strength or
weakness. Again, great caution is advised in interpreting these data. Allowances
must be made for unusual elements both in the earnings figure and in the number
of common shares outstanding. As we pointed out earlier, however, the impor-
tance of earnings per share is waning relative to the use of cash-flow-based per-
formance and valuation measures, which will be discussed in more detail in
Chapter 12.

Cash Flow per Share

Representing a cal cul ation to approximate the cash flow per share from operating
results this figure is frequently used as a very rough indicator of the company’s
ability to pay cash dividends. It's developed from the net profit figure to which
accounting write-offs such as depreciation, amortization, and depletion have been
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added back. We recall from our earlier discussion of the cash flow statement that
such write-offs do not represent cash movements. Adding back these bookkeep-
ing entries restates the net profit in aform that partially reflects the cash generated
by operations, but leaves out many other significant funds movements, such as
changes in working capital, investments in new assets, and so on.

The calculation parallels the earnings per share ratio:

Cash flow per share:

Net profit to common plus write-offs
Average number of shares outstanding

= Dollars per share

In the case of TRW, we know that depreciation and amortization amounted
to $480 million and $10 million, respectively. The average number of shares out-
standing was given in the annual report as 123.7 million for purposes of calculat-
ing basic earnings per share. Write-offs thus amounted to $3.96 per share, which
when added to basic earnings per share of $4.03, resultsin a cash flow per share
from continuing operations of $7.99 in 1997, and $6.80 in 1996.

Since the use of all fundsin abusinessislargely at the discretion of man-
agement, thislimited cash flow per share concept is at best only acrude indication
of the potential to pay dividends. A more extensive analysis of overall cash flows
isrequired to judge the total pattern of sources and uses, including dividend pay-
ments, as demonstrated in Chapter 3.

Share Price Appreciation

Apart from current earnings generated for the shareholders, some of which will be
received as dividends, investors expect an appreciation in the value of their com-
mon shares in the stock market over time. The main driver for this appreciationis
the creation of additional economic value by management, that is, the generation
of more positive cash flows than outlays in the long run through the combined ef-
fect of sound investment, operating, and financing decisions. We'll discuss share-
holder value creation more fully in Chapter 12, but suffice it to say that the analyst
will look for movement in the share prices that at least matches and hopefully
outperforms the trend in the stock market as awhole. Similarly, the performance
trend of particular business segments in a large company will be related to the
share price trends of relevant composites of comparable companies.

Total Shareholder Return (TSR)

The return achieved by investors holding sharesin acompany is acombination of
share price appreciation (or decling) and cash dividends received over appropriate
time periods selected for analysis. Since usually only part of the earnings belong-
ing to shareholdersis paid out in the form of dividends, the relevant positive in-
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flow to the shareholder is the stream of dividends received, not the announced
earnings per share. The full economic benefit received by the shareholder is the
sum of this stream of dividends plus any change in the price of the stock. The cal-
culation simply involves taking the market price of stock at the beginning of the
period, summing the quarterly dividendsfor the period, determining the changein
price at the end of the period, and calculating the annualized return this pattern
represents on the initial market price (the present value techniques of Chapter 7
are helpful in this process).

The results of this process are published annually in the spring by Fortune
magazine for publicly held companies in the Fortune 500 listings. The previous
year's TSR and the annual rate of TSR for the prior ten-year period is provided for
companies in each major segment. TRW was listed among 37 companies in the
motor vehicles and parts segment, even though alarge portion of its operationsin-
volve space and defense and information services. Its TSR for 1997 was 10 per-
cent (31 percent for 1996), while the more meaningful long-term return from 1987
to 1997 was 12 percent (13 percent for 1986 to 1996). Comparable figures for
the median of the segment were 37 percent for 1997 (16 percent for 1996), and
14 percent for the decade (11 percent for 1986 to 1996). Median figures for 13
aerospace companies were 20 percent for 1997 (32 percent for 1996), and 21 per-
cent for the decade (16 percent for 1986 to 1996).

The TSR concept is critical to assessing the relative performance of a com-
pany within the market as a whole, compared with its peers, and within broad in-
dustry groupings. We'll again discuss TSR in relation to shareholder value
analysisin Chapter 12.

Disposition of Earnings

The periodic split of earnings (net profit) into dividends paid and earnings re-
tained for reinvestment is watched closely by shareholders and the financial com-
munity, because of the trade-off between cash leaving the financial system and the
retained residual, which builds up the owners' equity and is a source of funds for
management’s use. The trade-off amounts to giving value directly to the share-
holders as part of TSR, versus reinvesting the funds for future value creation. This
is not an either/or proposition, however, because dividend policy is hardly ever
changed abruptly. Instead, the board of directors usually considers whether divi-
dends should be increased incrementally as earnings grow, focusing on the stabil-
ity of the dividend record which sharehol ders can expect from the company. Only
in dire circumstances will the dividend be reduced or omitted.

Cash dividends are the most common form of payment, although stock divi-
dends are also frequently used. In the latter case, no cash isinvolved. Instead, ad-
ditional shares are issued to the holder in proportion to the shares owned. If a
regular cash dividend is paid as well, stock dividends will, in the end, result in
fractionally higher cash dividends.
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Dividends per Share

Dividends are generally declared on a per share basis every quarter by a corpora-
tion's board of directors, the el ected representatives of the shareholders. Therefore
no calculation is necessary. Dividend policy isthe prerogative of the board, which
has legal authority to set payments at any level it deems appropriate. Since the
market value of common stock is partialy influenced by both dividends paid and
dividends anticipated, the board generally deals with this periodic decision care-
fully. Dividends are declared each quarter and paid subsequently on a specified
date, which can lead to slight differences between the dividends declared and
those actually paid in agiven year. TRW Inc. paid common dividends of $1.24 per
sharein 1997 and $1.135 in 1996 (versus declared dividends of $1.24 and $1.17,
respectively).

Dividend Yield
Annual dividends paid per share can be related to current or average share prices
to derive the dividend yield:

Annual dividend per share
Average market price per share

Dividend yield: = Percent

Thisis ameasure of the return on the owners' investment from cash divi-
dends alone. In the case of TRW, the 52-week range of stock prices from January
1997 to December 1997 was 61.19 to 47.38, with an average of approximately
54.25. The dividend yield at $1.24 per share thus amounts to 2.3 percent on the
average price. This ratio falls short as a basis for comparison with other com-
panies, however, because dividend policies differ widely. Aswe stated earlier, the
more important measure is TSR, a combination of dividends and market appreci-
ation (or decline) of the stock.

Payout/Retention

A ratio commonly used in connection with dividend policy isthe so-called payout
ratio, which represents the proportion of earnings paid out to the shareholdersin
the form of cash during any given year:

Cash dividend per share _ $1.24
Earnings per share $4.03

Payout ratio: = 30.8% (1996: 34.5%)

Because most boards of directors tend to favor paying afairly stable divi-
dend per share, adjusted only gradually, the payout ratio of a company might fluc-
tuate widely in the short run in response to swingsin earnings performance. Over
aperiod of several years, however, the payout ratio can often be used to indicate
the tendency of directorsto reinvest funds in the business versus paying out earn-
ings to the shareholders.

There are no firm standards for this ratio, but the relationship is significant
in characterizing the style of the corporation. High-growth companies tend to pay
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out relatively low proportions of earnings because they prefer to reinvest earnings
to support profitable growth. Stable or moderate-growth companies tend to pay
out larger proportions. Some companies pay no cash dividends at all, or provide
stock dividends only. Many more factors must, of course, be considered in mak-
ing judgments in this area. The reader is directed to the references at the end of
this chapter for further insight into both concepts and practices.

Dividend Coverage

Owners are also interested in the degree to which their dividends are covered by
earnings and cash flow. Furthermore, they are concerned about the degree to
which the proportion of debt in the capital structure and its associated interest and
repayment requirements will affect management’s ability to achieve reasonably
stable and growing earnings, and to pay dividends commensurate with the own-
ers’ expectations. A variety of coverage ratios can be calculated, but they hardly
differ from the ones we'll take up in the discussion of the lender’s point of view.

Dividendsto Assets

Finally, it is sometimes useful to relate the annual dividends paid by acompany to
the total assets or net assets involved in generating them. The rationaleis similar
to the dividend yield discussed earlier, except that in this case, it's not the market
value of the shares, but the book value of the assets they represent, which is used
as the denominator. It can be argued that market valuation is a more current indi-
cator for the yield relationship than the historical basis of the asset values as
recorded on the balance sheet. Nevertheless, dividends to assetsis at times found
as part of an analytical set of performance data.

Market Indicators

We'll briefly mention two ratios which are commonly used as indicators of stock
market values: the price/earnings ratio and the market-to-book ratio. The subject
of market valuation will be covered in more detail in Chapters 11 and 12.

Price/Earnings Ratio

The simple relationship between current or expected earnings per share and the
current market price of the stock is often quoted by both management and owners.
Theratio also is called the earnings multiple, and it is used as a broad indicator
of how the stock market is judging the company’s earnings performance and
prospects. The calculation is quite straightforward, and relates current market
prices of common shares to the most recent available earnings per share on an
annua basis:

Market price per share
Earnings per share

Earnings multiple (Price/earnings ratio): = Factor
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The result is a simple factor. If diluted earnings differ significantly from
basic earnings per share, the calculation can be done on both bases. The earnings
multiple is used quite commonly as a rough rule of thumb in valuing companies
for purposes of acquisition to arrive at afirst approximation of value.

Earnings multiples vary widely by industry and by company, and are, in
effect, asimple overall approximation of the market’s current judgment of indus-
try and company risk versus past and prospective earnings performance. They are
tracked by various investor services and related to total market averages, as well
as to average price earnings multiples for selected industry groups, to assess the
relative performance of a particular company. Earnings multiples will tend to be
higher in emerging industries, such as high technology companies or Internet-
based firms, than in more established industries, such as public utilities or basic
manufacturing. The reason for this divergence lies in the collective expectations
of the market about the ability of an industry to achieve superior growth, techno-
logical breakthroughs with above average earnings, cash flow potential, and other
ways of achieving shareholder returns well above average through sustainable dif-
ferentiation. The sameistruefor individual companiesin their respective industry
classifications—standouts like innovative Wal-Mart within the mature retailing
field come to mind.

The reverse of the earnings per share formulaisthe so-called earningsyield,
which relates earnings per share to the market price. Although it is sometimes
used to express the current yield the owner enjoys, the measure can be mislead-
ing, because earnings are not normally paid out in full as dividends. Thus, the
earnings yield cannot be compared to, for example, the yield on abond where in-
terest payments are contractual cash remittances. As we aready know, the real
economic return to the sharehol der is a combination of the dividends received and
the appreciation (decline) of the stock.

Cash Flow Multiples

A variant of relating current earnings performance to current market value is the
use of cash flow per share, as discussed earlier, where we learned that TRW’s cash
flow per sharein 1997 was $7.99. Usually the definition of cash flow for this pur-
pose is after-tax profit plus depreciation and amortization, divided by the average
number of shares outstanding. We know from the discussion in Chapter 3 that this
represents only a limited view of the actual cash generation of the business, but
the measure is widely used and quoted as arule of thumb that relates this defini-
tion of operating cash flow to share values.

Market-to-Book Ratio

Thisindicator relates current market value on a per share basis to the stated book
value of owners’ equity on the balance sheet, also on a per share basis. TRW’s De-
cember 31, 1997, book value per share was $13.19, while the average market
valuefor 1997 at $54.25 was more than four times this figure. The market-to-book
ratio leaves much to be desired as a measure of performance for many of the rea-
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sons mentioned in earlier discussions of other ratios. It's not an economic measure
of performance, because it relates market values to stated historical accounting
values, which are further affected by equity set-asides and similar accounting ef-
fects. In addition, while in a given company the relationship between stated bal-
ance sheet values and market values might be favorable, the ratio doesn’t truly
help the analyst judge what the comparabl e expectations for other firms should be.
Thus, the measure is only a beginning step in the appraisal of long-term perfor-
mance and outlook.

Relative Price Movements

While the typical investor isinterested in the absolute change in the value of the
shares held, the insights from the relative performance of the stock to the market
as awhole and to appropriate averages for specific industries can be useful in as-
sessing the trend of a particular company. Aswe'll discuss in Chapter 12, target-
ing for shareholder value creation is often based on relative price performance as
one of the measures used. Price movements can be expressed in absolute dollar
terms, or in several of the ratios mentioned above. In view of the growing impor-
tance of cash flow thinking, fueled by the acquisition and leveraged buyout boom
of the past decade, serviceslike Value Line provide trends in cash flow multiples
as an additional indicator of relative price movements.

Value Drivers

An approach that has gained increased recognition in recent years is the iden-
tification of key elements that stand out as significant in the creation of share-
holder value of a specific company. From the owners standpoint, key value
drivers might be the growth potential of key products or services of the company,
key technology capabilities that provide a competitive advantage, superior cost-
effectivenessin its processes, or differentiated strategic positioning. All of these
affect the market’s expectations about the future success and cash flow generation
potential of the company. Clearly, these and many more narrowly defined value
drivers, which may be specific operational ratios, have to be devel oped and man-
aged by the organization, and are part of an integrated value-based management
process, aswe' |l discussin Chapter 12.

Value of the Firm

Thisis a common concept which recognizes that the two main components of a
company’s capital structure, equity and debt, are valued separately in the market-
place. At any time, the market value of the firm isthe sum of the market values of
its shares and its debt:

VF =VS+ VD

where VSis the market price per share times the number of shares outstanding,
and VD is the market value of the various classes of long-term debt the company
has outstanding. The formula can, of course, be restated to show that the value of
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the company’s shares is a function of the total value of the firm less the value of
its debt:

VS=VF - VD

WE'll return to a more detailed discussion of valuation principles and shareholder
value creation in Chapters 11 and 12.

In summary, the ratios pertinent to the owners’ view of a company’s perfor-
mance are measures of the return owners have earned on their stake and the cash
rewards they have received in the form of dividends, as well as their expectations
about future returns. These results depend on the earning power of the company
and on management policies and decisions regarding the use of financial leverage
and reinvestment, and the exploitation of the company’s value drivers. Ultimately,
all management actions affect the economic value of the owners’ capital commit-
ment, as reflected in stock market prices. Thiswili be discussed in more detail in
Chapter 12.

Lenders Point of View

While the main orientation of management and owners is toward the business as
agoing concern, the lender—of necessity—has to be of two minds. Lenders are
interested in funding the needs of a successful business that will perform as ex-
pected. At the same time, they must consider the possible negative conseguences
of default and liquidation. Sharing none of the rewards of success other than re-
ceiving regular payments of interest and principal, the lender must carefully as-
sess the risk involved in recovering the original funds extended—particularly if
they have been provided for along period of time. Part of this assessment must be
the ultimate value of the lender’s claim in case of serious difficulty.

The claims of ageneral creditor rank behind federal tax obligations, accrued
wages, and the claims of secured creditors, who lend against a specific asset, such
as a building or equipment. Thus, caution often dictates that lenders look for a
margin of safety in the assets held by the company, a cushion against default.

Several ratios are used to assess this protection by testing the liquidity of the
business. Another set of ratios tests the relative debt exposure, or leverage of
the business, in order to weigh the position of lenders versus owners. Finally,
there are so-called coverage ratios relating to the company’s ability to provide
debt service from funds generated by ongoing operations.

Liquidity
One way to test the degree of protection afforded lenders focuses on the short-
term credit extended to a business for funding its operations. It involvestheliquid

assets of abusiness, that is, those current assets that can readily be converted into
cash, on the assumption that they form a cushion against default.
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Current Ratio

The ratio most commonly used to appraise the debt exposure represented on the
balance sheet isthe current ratio. This relationship of current assetsto current lia-
bilitiesis an attempt to show the safety of current debt holders' claims in case of
default. The calculation is shown using TRW’s relevant totals from Figure 4-2:

Current assets =$2,435
Current liabilities  $2,719

Current ratio: =0.90:1(1996: 1.29: 1)

Presumably, the larger thisratio, the better the position of the debt holders.
From the lender’s point of view, a higher ratio would certainly appear to provide
acushion against drastic losses of value in case of businessfailure. A large excess
of current assets over current liabilities seems to help protect claims, should
inventories have to be liquidated at a forced sale and should accounts receivable
involve sizable collection problems.

Seen from another angle, however, an excessively high current ratio might
signal slack management practices. It could indicate idle cash balances, inventory
levels that have become excessive when compared to current needs, and poor
credit management that results in overextended accounts receivable. At the same
time, the business might not be making full use of its current borrowing power.

A very common rule of thumb suggests that a current ratio of 2 : 1 is about
right for most businesses, because this proportion appears to permit a shrinkage of
up to 50 percent in the value of current assets, while till providing enough cush-
ion to cover al current liabilities. The problem with this concept is that the current
ratio measures an essentially static condition and assesses a business asiif it were
on the brink of liquidation. The ratio does not reflect the dynamics of a going con-
cern, which should be the top priority of management. A lender or creditor |ook-
ing for future business with a successful client should bear thisin mind, and will
likely turn to the type of cash flow analysis described in Chapter 3 to judge the
viability of the business as a client. In TRW's case, the short-term portion of fi-
nancing related to the two major acquisitionsin 1997 caused a temporary decline
intheratio below 1 : 1, with no implication about any liquidity issues.

Acid Test

An even more stringent test, although again on a static basis, is the acid test
or quick ratio, which is calculated using only a portion of current assets—cash,
marketabl e securities, and accounts receivable—which are then related to current
liabilities as follows:

Acid test:
Cash + marketable securities + receivables _ $70 + $1,617

Current liabilities $2,719
=0.62:1(199:0.82:1)
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The key concept hereisto test the collectibility of current liabilitiesin the
case of ared crisis, on the assumption that inventorieswould have no value at all.
As drastic tests of the ability to pay in the face of disaster, both the current ratio
and acid test are helpful.

From an operational standpoint, however, it is better to analyze a business
in terms of the expected total future cash flow pattern, which projects inflows and
outflows over the period for which credit is extended. The proportion of current
assets to current liabilities normally covers only asmall part of this picture.

Quick Sale Value

Another stringent test that can be applied to the business as a whole is to deter-
mine, through a series of assumptions, what cash value the various assets of the
company would bring in a hurried sale, and relating this total to the liabilities of
the business. Again, thisisaliquidation point of view that does not allow for rec-
ognizing the ongoing cash flow patterns.

Financial Leverage

Aswe'll discussin greater detail in Chapters 6 and 10, successful use of debt en-
hances earnings for the owners of the business, because the returns earned on
these funds—over and above the interest paid—belong to the owners, and thus
will increase the return on owners’ equity. From the lender’s viewpoint, however,
when earnings do not exceed or even fall short of the interest cost, fixed interest
and principal commitments must still be met. The owners must fulfill these
claims, which might severely affect the value of owners’ equity. The positive and
negative effects of leverage increase with the proportion of debt in a business.
With higher leverage, the risk exposure of the providers of debt grows, as doesthe
risk exposure of the owners.

From the lender’s point of view, avariety of ratios that deal with total debt,
or long-term debt only, in relation to various parts of the balance sheet, are more
inclusive measures of risk than leverage alone. These ratios measure the risk ex-
posure of the lenders in relation to the available asset values against which all
claims are held.

Debt to Assets
The first and broadest test is the proportion of total debt, both current and long-
term, to total assets, which is calculated as follows:

Total debt _ $4,681*
Total assets  $6,410

This ratio describes the proportion of “other people’s money” to the total
claims against the assets of the business. The higher the ratio, the greater the risk
for the lender. Thisis not necessarily a true test of the ability of the business to

Debt to assets: = 73.0% (1996: 61.9%)

*Includes long-term liabilities and deferred income taxes.
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cover its debts, however. As we' ve already observed, the asset amounts recorded
on the balance sheet are generally not indicative of current economic values, or
even liquidation values. Nor doesthe ratio give any cluesasto likely earnings and
cash flow fluctuations that might affect current interest and principal payments.

Debt to Capitalization
A morerefined version of the debt proportion analysisinvolves the ratio of long-
term debt to capitalization (total invested capital). The latter is again defined
as the sum of the long-term claims against the business, both debt and owners
equity, but doesn’t include short-term (current) liabilities. This total also cor-
responds to net assets, unless some adjustments were made, such as ignoring
deferred taxes.

The calculation appears as follows, when the current portion of long-term
debt, long-term liabilities, and deferred taxes are included in the debt total:

Debt to capitalization:

Long-term debt _ $2,00
Capitalization (net assets)  $3,691

— 56.6% (1996: 41.9%)

If deferred taxes are excluded from debt, the ratio changes to 55.1 percent and
34.7 percent, respectively.

Theratio is one of the elements that rating companies such as Moody’s take
into account when classifying the relative safety of debt. Another definition of
debt is sometimes used, which includes (1) short-term debt (other than trade
credit), (2) the current portion of long-term debt, and (3) all long-term debt in the
form of contractual obligations. In this case, long-term liabilities like set-asides
representing potential employee benefit claims and deferred taxes are not counted
as part of the capitalization of the company, which is (1) the sum of debt as de-
fined above, plus (2) minority interests, and (3) shareholders’ investment (equity).
In TRW’s case, the debt total thus becomes $1,656 ($411 + $128 + $1,117), and
the capitalization becomes $3,385 ($1,656 + $105 + $1,624), resulting in aratio
of 48.9 percent for 1997 and 20.6 percent for 1996. As is apparent, the greater
the uncounted portions of the capital structure, the less this version of the debt
ratio represents the full balance of the various elements of the capital base of a
company.

A great deal of emphasis is placed on the ratio of debt to capitalization,
carefully defined for any particular company, because many lending agreements
of both publicly held and private corporations contain covenants regulating max-
imum debt exposure expressed in terms of debt to capitalization proportions.
There remains an issue of how to classify different liabilities, and how to deal
with accounting changes, as most companies, including TRW, experienced estab-
lishing long-term liabilities for future employee benefits. Aswe'll see later, how-
ever, there is growing emphasis on a more relevant aspect of debt exposure,
namely, the ability to service the debt from ongoing funds flows, a much more dy-
namic view of lender relationships.



130 Financial Analysis: Tools and Techniques

Debt to Equity

A third version of the analysis of debt proportionsinvolves the ratio of total debt,
frequently defined as the sum of current liabilities and all types of long-term debt,
to total owners’ equity, or shareholders’ investment. The debt to equity ratio isan
attempt to show, in another format, the relative proportions of al lender’s claims
to ownership claims, and it is used as a measure of debt exposure. The measureis
expressed as either a percentage or as a proportion, and in the example shown be-
low, the figures again were taken from TRW's balance sheet in Figure 4-2:

Debt to equity:

Total debt _$4681
Shareholders' investment (equity)*  $1,729

— 271% (1996: 163%)

In preparing thisratio, asin some earlier instances, the question of deferred
income taxes and other estimated long-term liabilities is often sidestepped by
leaving these potential long-term claims out of the debt and capitalization figures
altogether. We have included all of these elements here. One specific refinement
of this formula uses only long-term debt, as related to shareholders’ investment,
ignoring long-term obligations and deferred taxes.

Debt to equity (adlternate):

Long-term debt’ _ $1,245
Shareholders’ investment (equity)*  $1,729

= 72.0% (1996: 23.6%)

The various formats of these relationships imply the care with which the
ground rules must be defined for any particular analysis, and for the covenants
governing specific lending agreements. They only hint at the risk/reward trade-off
implicit in the use of debt, which we'll discuss in more detail in Chapters
9and 11.

Debt Service

Regardless of the specific choice from among the several ratios just discussed,
debt proportion analysisisin essence static, and does not take into account the op-
erating dynamics and economic values of the business. The analysisis totally de-
rived from the balance sheet, which in itself is a static snapshot of the financial
condition of the business at a single point in time.

Nonetheless, the rel ative ease with which these ratios are cal culated proba-
bly accounts for their popularity. Such ratios are useful as indicators of trends
when they are applied over a period of time. However, they still don’t get at the
heart of an analysis of creditworthiness, which involves a company’s ability to
pay both interest and principal on schedule as contractually agreed upon, that is,
to service its debt over time.

*ncludes minority interests.
Includes current portion of long-term debt.
*Includes minority interests.
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Interest Coverage
One very frequently encountered ratio reflecting a company’s debt service uses
the relationship of net profit (earnings) before interest and taxes (EBIT) to the
amount of the interest payments for the period. Thisratio is developed with the
expectation that annual operating earnings can be considered the basic source of
funds for debt service, and that any significant change in this relationship might
signal difficulties. Major earnings fluctuations are one type of risk considered.
No hard and fast standards for the ratio itself exist; rather, the prospective
debt holders often require covenants in the loan agreement spelling out the num-
ber of times the business is expected to cover its debt service obligations. The
ratio is simple to calculate, and we can employ the EBIT figure developed for
TRW earlier in the management section:

Interest coverage:

Net profit before interest and taxes (EBIT) _ $863
Interest $75
= 11.5 times (1996: 9.2 times)

The specifics are based on judgment, often involving a detailed analysis of acom-
pany’s past, current, and prospective conditions.

Burden Coverage

A somewhat more refined analysis of debt coverage relates the net profit of the
business, before interest and taxes, to the sum of current interest and principal re-
payments, in an attempt to indicate the company’s ability to service the burden of
its debt in all aspects. A problem arises with this particular analysis, because in-
terest payments are tax deductible, while principal repayments are not. Thus, we
must be on guard to think about these figures on a comparable basis.

One correction often used involves converting the principal repaymentsinto
an equivalent pretax amount. Thisis done by dividing the principal repayment by
the factor “one minus the effective tax rate.” The resulting calculation appears as
follows, using the $89 million in principa repayments (duein over 90 days) TRW
paid in 1997, as shown in the cash flow statement in its 1997 annual report (see
Chapter 3):

Burden coverage:

Net profit before interest and taxes (EBIT) $863 %863
Principal repayments B $89  $75+ $141
+ +—
Interest (1 — tax rate) $75 1-.37)
= 3.99 times

An alternate format uses operating cash flow (net profit after taxes plus
write-offs), devel oped from Figure 4-3, to which after-tax interest has been added
back. Thisis then compared to the sum of after-tax interest and principal repay-
ment, and the calculation for 1997 appears as follows:
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Burden coverage:

Operating cash flow + Interest (1 — tax rate) _ $989* + $75 (.63)
Interest (1 — tax rate) + Principal repayments  $75 (.63) + $89
_ $1,036

= % = 7.62 times

Fixed Charges Coverage

A moreinclusive concept isthe combination of interest and rental expensesinto a
fixed charges amount, which is then compared to pretax earnings to which these
fixed charges are added back. In the case of TRW, its published statisticsincluded
a calculation of fixed charges coverage which combined one-third of rental ex-
penses and interest paid, which was then related to pretax earnings plus this total .
In 1997, the fixed charges coverage was 2.9 times, and in 1996 it was 3.4 times.

Cash Flow Analysis

Determining a company’s ability to meet its debt obligations is most meaningful
when areview of past profit and cash flow patterns is made over along enough
period of time to indicate the major operational and cyclical fluctuations that are
normal for the company and its industry. This might involve financial statements
covering several years or several seasonal swings, as appropriate, in an attempt to
identify characteristic high and low points in earnings and funds needs. The pat-
tern of past conditions must then be projected into the future to see what margin
of safety remains to cover interest, principal repayments, and other fixed pay-
ments, such as major lease obligations. These techniques will be discussed in
Chapter 5.

If abusinessis subject to sizable fluctuations in after-tax cash flow, lenders
might be reluctant to extend credit when the debt service cannot be covered sev-
eral times at the low point in the operational pattern. In contrast, a very stable
business would encounter |ess-stringent coverage demands. The type of dynamic
analysis involved is a form of financial modeling that can be greatly enhanced
both in scope and in the number of possible alternative conditions explored by
using spreadsheets or full-fledged corporate planning models.

Ratios asa System

The ratios discussed in this chapter have many elements in common, as they are
derived from key components of the same financia statements. In fact, they're
often interrelated and can be viewed as a system. The analyst can turn a series of
ratios into a dynamic display highlighting the elements that are the most impor-
tant levers used by management to affect operating performance.

In internal analysis, many companies employ avariety of systems of ratios
and standards that segregate into their components the impact of decisions affect-
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ing operating performance, overall returns, and shareholder expectations. Du Pont
was one of the first to do so early in the last century. The company published a
chart showing the effects and interrel ationships of decisionsin these areas, which
focused on the linkages to return on equity asthe key result and represented afirst
“model” of its business. The Du Pont system was built on accounting relation-
ships only, as cash flow concepts and measures were not in vogue at that time.
Companies that engage in value-based management, as we'll discuss in Chapter
12, develop relationships in their planning models and operational systems that
focus on value drivers and shareholder value creation, using a mix of cash flow
measures and appropriate physical and accounting ratios.

For purposes of illustrating the basic principles here we'll demonstrate the
rel ati onships between major accounting ratios discussed earlier, using two key pa-
rameters segregated into their elements: return on assets, which is of major im-
portance for judging management performance, and return on equity, which
serves as the key measure from the owners' viewpoint. We'll leave aside the re-
finements applicable to each to concentrate on the linkages. As we'll show, it's
possible to model the performance of agiven company by expanding and relating
these ratios. Needless to say, careful attention must be paid to the exact definition
of the elements entering into the ratios for a particular company to achieve inter-
nal consistency. Also, it's important to ensure that the ratios are interpreted in
ways that foster economic trade-offs and decisionsin support of shareholder value
creation.

Elements of Return on Assets

We established earlier that the basic formula for return on assets (ROA) was a
simple ratio, into which different versions of the elements can be inserted:

Net profit

Return on assets =
Assets

We also know that net profit was related both to asset turnover and to sales.
Thus, it is possible to restate the formula as follows:

Net profit % Sales

Return on assets =
Sdes Assets

Note that the element of sales cancels out in the second formula, resulting
inthe origina expression. But we can expand the relationship even further by sub-
stituting several more basic elements for the termsin the equation:

(Gross margin — expenses)(1 — tax rate)
Price X Volume
% Price X Volume
Fixed + Current + Other assets

ROA =
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The relationships expressed here serve as asimple model of the key drivers
on which management can focus to improve return on assets. For example, im-
provement in gross margin isimportant, as is control of expenses. Price/volume
relationships are canceled out, but we know they are essential factorsin arriving
at a satisfactory gross margin, asis control of cost of goods sold. (We could have
substituted “price/volume less cost of goods sold” for gross margin in the first
bracket.)

All along we' ve said that asset management is very important. The model
shows that the return on assets will riseif fewer assets are employed and if al the
measures of effective management of working capital are applied. Minimizing
taxes within the legal options available also will improve the return.

Elements of Return on Equity

A similar approach can be taken with the basic formula for return on owners' eg-

uity (ROE), which relates profit and the amounts of recorded equity:
.. Net profit
Return on equity = 7Equi ty

If we use some of the basic profit and turnover relationships to expand the
expression, the following formula emerges:
Net profit % Assets
Assets Equity

Return on equity =

Note that, in effect, the formula states that return on equity (ROE) consists
of two elements:

e The net profit achieved on the asset base.

» Thedegree of leverage or debt capital used in the business.

“Assets to equity” is away of describing the leverage proportion. We can
expand the formula even more to include the key components of return on assets:

Net profit % Sdes Assets

ROE = "ojes ¥ Assats * Assets— Liabilities

Once again we can look for the key drivers management should useto raise
the return on owners’ equity. It's not a surprise that improving profitability of sales
(operations) comes first, combined with effective use of the assets that generate
sales. An added factor isthe boosting effect from successful use of debt in the cap-
ital structure. The greater the liabilities, the greater the improvement in return on
equity—assuming, of course, that the businessis profitable to begin with and at a
minimum continues to earn more on its investments than the cost of debt. Aswe
know, of course, value creation depends on overall returns above the cost of cap-
ital, which is not expressed in this particular formula.
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Using other people’s money can be quite helpful—until the risk of default
on debt service in adown cycle becomes significant. The analyst can use thissim-
ple framework to test the impact on the return on equity from one or more
changed conditions, and to test how sensitive the result isto the magnitude of any
change introduced.

A more inclusive format of the relationship of key ratios to each other and
to the three major decision areas is displayed in Figure 4-4. We've added the
major drivers behind the ratios on the left, as an indication of the levers manage-
ment can use in managing the company. Note that in this diagram, we' ve included
the cost of interest on debt as part of the “net contribution from leverage” in the
financing area, while properly defining operating earnings as excluding the cost
of interest.

This representation can be viewed as a simple model of abusinessin an ac-
counting ratio format. It can be useful in tracing through the ultimate effects from
changes in any of the basic drivers that are brought about by management deci-
sions. For example, note that an increased level of inventories will reduce work-
ing capital turnover, which lowers the return on investment, and in the end, the
return on equity. Or take an increase in debt (leverage), where the funds obtained
are successfully invested with a rate of return higher than the interest cost—this
will make a positive contribution to the return on equity. The latter example also
illustrates that different degrees of leverage employed by companies being com-
pared can affect the comparability of the return on equity measure.

A word of caution isin order, however. The neat precision implied in this
arrangement must not blind us to the fact that while accounting ratios are com-
monly used indicators, the ultimate driver of TSR and shareholder value is the
pattern of cash flows achieved and, more importantly, expected by the stock mar-
ket. This represents an economic viewpoint which transcends the shortcomings of
accounting statements and rel ationships, and expresses market valuation as a cash
flow mechanism—a concept which has been confirmed by many empirical stud-
ies. The roots of the system on the left of the diagram are the basic conditions
which drive success or failure as expressed in these accounting ratios. These driv-
ers are common to accounting and cash flow reasoning; The differenceisin the
way the results are expressed. As we'll discuss in Chapter 12, value creation de-
pends on effective management of all the basic drivers, but the ultimate result
must be viewed in cash flow terms.

Does this mean that we cannot really use the various tools and rel ationships
we've discussed in this chapter? Not at all. The challenge to analysts and man-
agersisto constantly be aware of the cash flow implications of their decisionsin
addition to any accounting-based analysis. Accounting ratios and data at times
will conflict with economic choices, especialy in the near term, and some of them
will not be useful for a particular decision. Over the long run, measures such as
return on equity and return on net assets will tend to converge with cash flow
results. The rule to observe at all timesis that true economic trade-offs must be
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based on cash flows, and if decisions are consistently analyzed and executed in
this manner, positive accounting results will follow in due course.

WEe Il return to the subject of business modeling again in Chapters 5 and 6,
and highlight economic cash flow trade-offsin Chapters 7 through 12.
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Integration of Financial Performance Analysis

WEe've discussed the great variety of financial ratios and measures available to
anyone wishing to analyze the performance of acompany and its various units, or
of anindividual business. We've a so grouped the measures by points of view and
shown their many interrelationships as well as the key management drivers that
impact them. At this point, it'll be helpful to provide afew practical guidelinesfor
structuring the process of using the measures. We'll briefly address the following
key points:

e Careful definition of the issue being analyzed and the viewpoint
to be taken.

* ldentifying a combination of primary and secondary measures
and tools.

e ldentifying key value drivers that affect performance.

» Trending performance data over time, both historical and prospective.
¢ Finding comparative indicators and supplementary information.

» Using past performance as a clue to future expectations.

« Recognizing systems issues and obstacles to optimal performance.

First, there is nothing more important in any kind of financial/economic
analysis than a clear definition of the issue to be addressed, and the viewpoint to
be taken. For example, when a banker ponders whether to extend a short-term
loan to a business for working capital needs, the key issue is the company’s abil-
ity to repay within arelatively short time period. Immediately, the analysis fo-
cuses on past and prospective cash flow patterns, supplemented by measures on
working capital management and profitability. When a security analyst wishesto
assess the quality of a company’s management, the focus will be on past and
prospective strategic direction, competitive position, and investment effective-
ness. Measures of profitability benchmarked against comparative industry data
will be important, as will be indicators of shareholder return and value creation.
The point isthat every type of analysis—complex or simple—should be preceded
by a careful issue definition and choice of viewpoint that will naturally lead to a
focused selection of measures to be applied.

Second, it should be obvious that most financial/economic analysis has to
use a combination of primary and secondary measures to be effective. Rarely will
asituation require only asingle measure or indicator, since al ratios are limited to
some extent both by the nature of the data and by the relationships underlying
them. Looking only at the return on equity as a measure of profitability, for
example, falls far short of the insights gained when it is combined with key
measures of operating earnings, asset turnover, and contribution from leverage, as
we saw earlier. It's good practice to decide which key indicators best fit the spe-
cific issue, and which subsidiary ratios or other measures can provide additional
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insight or verification. The analytical results should then be expressed in these
terms.

Third, sound analytical practice includes identifying the key value drivers
underlying the performance of any business. Whether production-oriented, such
astheyield in producing electronic chips, or service-based, such as call volume
by sales personnel, performance ratios and measures are usually directly affected
by variations in these key drivers. While one can find many kinds of value driv-
ers—internal or external—varying greatly between types of business, there are
generaly just afew in each situation that really make a difference. The effective
analyst makes it a practice to understand what these drivers are, how they affect
the broader financial/economic measures used, and how trends in the drivers
themselves impact both past and prospective performance. It's good practice to
test the sensitivity of key measures chosen to various value driver conditions, and
to include critical value drivers as part of the combination of measures chosen to
address the performance issue under review.

Fourth, the results of performance analysis are much more meaningful
when placed in the context of comparable data about the industry, key com-
petitors, or intracompany comparisons of organizational units. It's here that both
the level of performance and key trends can be judged in relative terms. Whileit's
often hard to find truly comparative data, particularly for multidivisional busi-
nesses, the notion of benchmarking business results whenever possible has grown
in the past decade as U.S. management has begun to focus on improving compet-
itive effectiveness. The references at the end of this chapter and in Appendix 111
contain published sources of industry data and ratios, which companies often sup-
plement with special efforts to develop even more specific data through detailed
benchmarking activities, that is, by sharing experiences with noncompeting com-
panies. Depending on the importance of the issue being analyzed, the industry/
competitive context for viewing performance results can be critical.

Fifth, it's an axiom of good analysis that trends in financial/economic per-
formance be judged in a time frame befitting the nature of the business and its
industry, including the aspects of cyclicality, seasonality, growth, and decline dis-
cussed in Chapter 3. This calls for developing data series that cover at least sev-
eral years, in order to judge the trends affecting various aspects of the company’s
performance. Sound analysis uses the perspective gained from positive or adverse
trends in the primary and secondary performance indicators, and carefully weighs
their relative importance to the issue being addressed. Remember also that per-
formance analysisis not just an exercise in historical assessment—rather, it's the
basis from which future expectations are developed. Trend analysis becomes es-
pecially important in this context, for the analyst often needs to project future con-
ditions and must decide whether the trends observed are likely to continue, or
change, because of foreseeable events.

Sixth, viewing past performance as a clue to potential future expectationsis
acommon practice in financial/economic analysis. We' ve aready touched on this
aspect in our discussion of trend analysis. A word of caution is necessary, how-
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ever. Whileit's proper to identify past trends in both value drivers and the broader
ratios and measures, and to extrapolate them into the future, thisis only a first
step. Aswe'll seein Chapter 5 and later chapters, historical conditions are merely
an indication that might not be relevant for the company’s prospective results.
Past performance trends have to be carefully tested against expectations about
future conditions, both internal to the company and external in the broader context
of business, competitive, and economic conditions. It might very well be true that
recent actions taken by management, or discernible changes in the environment,
require adifferent set of assumptions about the future.

Finally, performance analysis in the broadest sense has to be viewed in the
context of the business system, as described in Chapter 2. When the issue sel ected
isan overall assessment of acompany or amajor business unit, it's good practice
to test the results and trends of the various measures not only in the form of
absolute and relative performance against proper benchmarks, but also in relation
to each other. As we pointed out in Chapter 2, sound economic/financial perfor-
mance requires optimizing the systems results over time. This simply means that
policies and strategies in the areas of investment, operations, and financing should
reinforce each other. The skilled analyst will put performance analysis into this
broader context, and view the historical results as well as the projected expecta-
tions as indicators of systems balance. Are growth policies matched by appropri-
ate financing plans? Are operating results in cash flow terms sufficient to support
dividend policies and investment plans? Do the results reflect sound trade-offs
over time? Many of these pointswill be discussed in more detail in later chapters.

Some Special |ssues

The impact of accounting practices and decisions on the management of funds
was briefly mentioned in Chapter 2, where accounting write-offs and deferred
taxeswereidentified as aspectsto be considered. At this point, it'll be useful to re-
fine our understanding of these issues a little further because possible alternative
treatments of these matters at times significantly affect the assessment of opera-
tions as well as understanding the patterns of cash flows. Addendum 4-1 at the
end of this chapter reproduces the notesto TRW’sfinancial statementsto illustrate
the many accounting and tax considerations underlying the reported financial data
of any large U.S. corporation. Appendix V contains some of the more specialized
issues of interpreting performance statements in an international setting, espe-
cialy the problem of judging the profitability of parts of a multibusiness company
operating in different countries.

We'll limit ourselves to a review of the key choices available to manage-
ment in the areas of inventory costing and depreciation methods to help the reader
informing individua judgments when faced with interpreting financial statements
and cash flows. We'll aso briefly mention the effects of inflation, although no sat-
isfactory methods of dealing with that issue have been established so far.
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Inventory Costing

One accounting challenge present at all times is the proper allocation of a portion
of the costs that are accumulated in the inventory account to the actual goods
being sold. We can visualize layers of cost built up over time in the inventory
account, which correspond to the physical movement of raw materials, work in
process, and finished goodsinto storage. The accountant wants to match revenues
and expensesin keeping track of the inventory account, yet from a physical stand-
point, it isjust as possible to ship the oldest unit on hand asit is to ship the most
recent arrival. The warehouse supervisor can even pick the goods at random.

If unit costs never changed, matching costs to revenues would not be a
problem, because the accountant would simply track the number of units shipped
and multiply them by the unchanged unit cost, regardless of the actual physical
choices made by the warehouse supervisor. Inreal life, however, several problems
arise. A manufacturing company might experience fluctuations that affect the
recorded unit cost of the products inventoried. This effectively resultsin different
layers of cost in the finished goods inventory account. Further, the prices of raw
materials and other inputs might be positively or negatively influenced by supply
and demand. The materials inventory account will therefore reflect different lay-
ers of cost. A merchandising company will similarly encounter variations in the
cost of inventory items, as supplier prices change. Most cost accounting systems
allow for variances to the extent they are predictable, but larger swings do affect
costs that are charged to periodic income statements.

Finally, there is the impact of general inflation, or, more rarely, deflation.
The impact of inflation on inventories generally is a steady rise in the cost of the
more recent additions, resulting in successive layers of escalating costs.

The accountant is therefore faced with area problem in the effort to match
costs and revenues. If unit costs are growing significantly from period to period,
deciding which costs to charge against the revenues for a period can have signifi-
cant effects on the financia statements. If the more “logical” method of removing
the oldest unitsfirst is used, the oldest, and presumably lowest, unit costs will be
charged against current revenues. Depending on how quickly the inventory turns
over, such costs might lag current conditions by months and even longer. There-
fore, under rising price levels, first-in, first-out (FIFO) inventory costing causes
the profit on the income statement to be higher than it would be if current unit
costs had been charged. At the same time, the balance sheet will reflect inventory
values that are reasonably current, because the oldest, lowest cost units are being
removed.

If the opposite method is employed, that is, last-in, first-out (LIFO) costing,
the income statement will be charged with current costs and thus reflect lower but
more regdlistic profits. The balance sheet, however, will show inventory values that
in time, might be highly under stated, because only the oldest and lowest layers of
cost remain.

We could argue that the choice of methods does not really matter, because
one of the two financia statements will be distorted in either case. The question
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then simply becomes whether more realistic balance sheet values or more realis-
tic reported profits are preferred. There isasignificant cash flow aspect involved,
however. The choice of methods affects the amount of income taxes paid for the
period. The higher earnings under FIFO are taxed as income from operations,
even though they contain a profit made from old inventories. Therefore, one cri-
terion in making the choice is the difference in tax payments, which does affect
the company’s funds. LIFO is preferable from this standpoint, even though with
continued inflation, inventory values stated on the balance sheet will become
more and more obsolete. Yet surprisingly, FIFO has remained a very common
form of inventory costing, despite the fact that it can lead to a funds drain from
higher tax payments. Apparently, the higher reported profit under FIFO costing is
attractive enough to many managers to outweigh the actual tax disadvantage—a
trade-off between reporting and economics.

In contrast to other permissible choices of accounting methods for tax pur-
poses, current federal tax laws do not allow the use of one inventory costing
method for tax calculation and another for bookkeeping and reporting. Thus, the
ideal combination of LIFO for tax purposes and FIFO for reporting earningsis not
possible. In fact, many firms employ an averaging method for inventory costing,
or acombination of methods.

Trading firms, retailers, and companies experiencing significant fluctua-
tionsin the current values of inventories often adjust inventory values, usualy at
year-end, using the conservative method of restating inventories at cost or market
value, whichever is lower, and writing off the difference against current profits.
Such periodic adjustments tend to reduce stated values, not raise them, and allow
the company to reflect the negative effects of changed conditions so as not to
overstate inventory values. Under inflationary conditions, this practice does not,
of course, assist in resolving the inventory costing issues we have just discussed.

Depreciation Methods

Depreciation is based on the accountant’s objective to reflect as a charge against
current operations some appropriate fraction of the cost of assets employed in pro-
ducing revenues. Since physical assets other than land deteriorate with use and
eventually wear out, the accounting challenge isto establish an appropriate period
of time over which portions of the cost of the asset are charged against revenues.
Moreover, the accountant has to decide on the pattern of the depreciation write-
off, that is, level, declining, or variable depreciation. Another issue involves
estimating any salvage value that might be realized at the end of an asset’s useful
life. Only the difference between asset cost and such salvage value is normally
depreciated.

A similar rationale is applied to intangible assets such as patents and li-
censes, which are amortized and charged against operations over an appropriate
period of years, and to specialized assets such as mineral deposits and timber, on
which depletion allowances are cal culated.
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In the case of physical assets, the depreciation write-off is shown as a
charge in the income statement, and is accumulated on the balance sheet as an
offset to the fixed assets involved, in an account called accumulated depreciation
or reserve for depreciation. Thus, over time, the original asset value stated on the
balance sheet is reduced, as periodic charges are made against operations. For
performance assessment, the significance of depreciation write-offsisin the ap-
propriateness of the chargesin light of the nature of the assets and industry con-
ditions, and thus, depreciation’s impact on profits and balance sheet values. The
significance for purposes of cash flow management is the tax impact of deprecia-
tion. Under normal circumstances, depreciation is a tax-deductible expense, even
though it is only an accounting allocation of past expenditures. The highest de-
preciation write-off legally possible will normally be taken by management to
minimize the cash outlay for taxes, unless operating profits are insufficient during
the taxable period (including tax adjustments like operating-loss carryback and
carryforward, which permit using losses to reduce the taxes of profitable periods)
to take full advantage of the deductions.

The choice of depreciation methods is made easier by the provision in the
current tax laws alowing the use of one method for bookkeeping and reporting
purposes and another for income tax calculation. Recall that this was not possible
for inventory valuation. Thus, a company can enjoy the best aspects of both de-
preciation concepts. slower depreciation for reporting higher profits, and faster
depreciation for paying lower taxes.

The difference between the taxes actually paid versus what would be due,
had the book profit been taxed, is accumulated on the balance sheet as a liability
called deferred taxes, which we encountered earlier in our discussion. This liabil-
ity will keep growing if acompany continually adds to its depreciable assets and
consistently uses faster write-offs for tax purposes. If the company stops growing
or changes its depreciation policies, actual tax payments in future periods will in-
crease and the differences will begin to reduce the deferred taxes account. There
iSho current consensus on how to treat this often significant amount in the calcu-
lation of performance assessment measures.

What are the most common choices for depreciation write-offs? Histori-
cally, accounting practice has favored straight-line depreciation. This is deter-
mined by dividing the cost of the asset (less the estimated salvage value) by its
expected life. For example, an asset costing $10,000, with a salvage va ue of $400
and a 6-year life, would be depreciated at the annual rate of $1,600 (one-sixth, or
1673 percent of $9,600). A variant of this method is unit depreciation, in which the
allocation is based on the total number of units estimated to be produced over
the life of the asset and the annual depreciation is based on the number of units
produced in that year.

Since many types of assets, such as automobiles, lose more of their valuein
early years, and since allowing faster write-offs provides an incentive to reduce
current income taxes, several methods of accelerated depreciation were devel-
oped over time. The two most common methods are described here.
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Double-declining balance depreciation is calculated by using twice the an-
nual rate of straight-line depreciation (33¥s percent for a 6-year life), multiplying
the full original cost of the asset for the first year with this factor, and the declin-
ing balance for each successive year. In other words, in our example, one-third of
the remaining balance would be depreciated in each year (see Figure 4-5). The
last year's depreciation is the remaining balance, and any salvage value is recog-
nized by reducing the amount charged in the final year.

um-of-years-digits depreciation is calculated by adding the digits for all
theyears of the asset’slife (1 + 2 + 3, and so on). Thetotal isthe denominator in
afraction (for a6-year life, thissumwouldbe21: 1+ 2 + 3+ 4+ 5+ 6). The
numerators represent each year of useful life, in reverse order. (In our example,
the fractions are %21, Y21, 721, Y21, 721, and ¥21.) In a given year, the depreciation
write-off isthe asset’s original cost (less salvage value) multiplied by the fraction
for that year.

The different patterns of depreciation resulting from the use of the various
methods for accounting purposes are shown in Figure 4-5, using our simple ex-
ample for illustrating the differences in the annual amounts.

The depreciation methods permitted under prevailing IRS codes have
changed frequently, especially during the 1980s. Under the 1986 revision of the
tax code, the IRS lengthened the lives over which various classes of depreciable
assets could be written off. Six asset classes were established for personal prop-
erty, with lives of 3, 5, 7, 10, 15, and 20 years. For real property (e.g., buildings),
two classes of 27.5 and 31.5 years were defined, which must be depreciated
straight-line. All classes have in common the assumption that new assets are in
service for only 6 months in the first year, which lowers the first-year write-off
across the board. The IRS stipulated the double-declining balance method for as-

Bc uRE 4-5}

Comparative Annual Depreciation Patterns
($10,000 Asset with Six-Year Life and $400 Salvage Value)

150 Percent
Declining Sum-of-Years
Straight-Line Double-Declining Balance Digits
Method Balance Method* Methodt Method
Year 1 $1,600 $3,333 $2,500 $2,743
Year 2 1,600 2,222 1,875 2,286
Year 3 1,600 1,482 1,407 1,829
Year 4 1,600 988 1,406 1,371
Year 5 1,600 658 1,406 914
Year 6 1,600 917 1,006 457
Total: $9,600 $9,600 $9,600 $9,600

*Year 6 is shown net of salvage value of $400.
TSwitch to straight-line in Year 4; required for 15- and 20-year IRS asset classes.
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setswith up to 10 years of life, and a variation of this method, the 150 percent de-
clining balance method, for assets with a 15- and 20-year life.

Figure 4—6 shows the tax write-off patternsfor the six different asset classes
established by the IRS under the so-called accelerated cost recovery system
(ACRYS), using the percentage of the depreciable investment allowed as a deduc-
tionin each year.

The IRS permits a switch to straight-line depreciation in the latter years,
when this becomes advantageous. These methods must be used if a company
chooses to use accelerated depreciation for tax purposes, while any other method
can be employed for bookkeeping and reporting. The specifics of the tax regula-
tions applicable at the time of the analysis are best examined in the detail ed mate-
rials provided by the Internal Revenue Service.

The Impact of Inflation

The extreme inflationary conditions in the United States beginning in the early
1970s resulted in significant distortions in many of the cal culations we discussed.
In recent years, inflationary trends have improved greatly in the major countries,
to the extent that inflation is now considered relatively benign. Many other coun-
tries have, of course, had to deal with far more insidious levels of inflation for
much longer periods of time, and some still do.

In the United States, the accounting profession and the Securities and Ex-
change Commission have expended much effort in developing new ways to ac-

FIGURE 4—6}

Tax Depreciation Percentages by ACRS Asset Class

Year(s) 3-Year 5-Year 7-Year 10-Year 15-Year  20-Year
1 33.33 20.00 14.29 10.00 5.00 3.75
2 44.45 32.00 24.49 18.00 9.50 7.22
3 14.81 19.20 17.49 14.40 8.55 6.68
4 7.41 11.52 12.49 11.52 7.70 6.18
5 11.52 8.93 9.22 6.93 5.71
6 5.76 8.93 7.37 6.23 5.28
7 8.93 6.55 5.90 4.89
8 4.45 6.55 5.90 4.52
9 6.55 5.90 4.46
10 6.55 5.90 4.46
11 3.29 5.90 4.46
12 5.90 4.46
13 5.90 4.46
14 5.90 4.46
15 5.90 4.46
16 2.99 4.46
17-20 4.46
21 2.25
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count for and disclose the impact of changes in prices of goods and services and
of fluctuating exchange rates due in part to inflation. However, the intricacies and
arguments abundant in this difficult area are beyond the scope of this book. We
are mentioning only afew of the basic mechanisms commonly employed to deal
with price level changes where this is necessary to understand the impact on fi-
nancial analysis. Thus, Chapters 3, 5, and 11 contain a brief discussion of essential
pricelevel adjustments pertaining to the subjects of operating funds management,
projections, and valuation. Appendix 1V contains a discussion of the basic con-
cepts underlying the inflation phenomenon.

In performance analysis, the main problem associated with inflation is the
use of historical costing as a generally accepted accounting principle. The origi-
nal cost of assets utilized in and charged to operations is reflected on the balance
sheet. Depreciation and amortization reflect past values, which are often lower
than current values. Financial statements of particularly heavily capitalized in-
dustries with long-lived depreciable assets and physical resources tend to reflect
overstated profits and taxes, and understated asset values. This raises the issue
of comparability of companies of different ages, and certainly of comparability of
whole industries. Even short-term fluctuations in values will affect companies
with high inventory turnover, such as wholesaers.

Another area of distortion affects the viewpoint of the lender. In inflationary
times, the declining value of currency will affect borrowing/lending relationships,
because eventual repayment will be made in less valuable dollars. Thus, the lender
would be at a disadvantage unless the interest rate contracted for is high enough
to offset thisrisk. The dramatic rise in the 1970s and subsequent fall in the 1980s
and early 1990s of short- and long-term interest rates in response to growing and
waning inflationary pressures will remain in the memories of long-term lendersin
particular.

Among the many methods used to deal with price level changes are re-
placement cost accounting, new forms of inventory valuation, and partial or full
periodic restatement of financial reports. In fact, inflation has turned the de-
ceptively simple accounting principle of matching costs and revenues into an
economic and intellectual challenge. As yet, there are no consistent ways of ap-
praising the difference between this type of recast statement and the original ac-
counting statements. A current proposal by the Financial Accounting Standards
Board goes part way toward recasting financial statements for banks and financial
institutions, asking that loans and investments be valued at current values. This
raises avariety of issuesthat are far from resolved at the time of thiswriting.

Key Issues

Thefollowing isarecap of the key issuesraised directly or indirectly in this chap-
ter. They are enumerated here to help the reader keep the materials discussed
within the perspective of financia theory and business practice.
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Analysis of business performance is a complex process, which requires
aclearly defined viewpoint, careful selection of appropriate measures,
and an understanding of the interrelationships of the measures chosen.
The context of any analytical effort iscritical to successfully addressing
the issue or problem to be resolved by the analysis. Much of the
thought process underlying an analysis should be directed to ensuring
consistency between the objectives and the data sources and processes
employed.

While published financial statements are the most widely available
source for financial analysis, the limitations inherent in their
preparation (based on generally accepted accounting principles) require
abasic understanding on the part of the user of how analytical resultsin
the areas of performance and valuation can be distorted and what
adjustments may be necessary.

There is no one measure or set of measures that fits every situation in
which business performance is assessed. The choice is aways
dependent on the viewpoint and circumstances involved.

Performance analysis of a company or business unit is ultimately
related to shareholder value creation. Therefore, past performance and
future expectations have to he viewed at some point in terms of cash
flow generation, investment returns, and operational effectiveness.
Many performance measures are related to each other in various ways,
and sound analysis requires a thorough understanding of these linkages.
Comparative analysis of companies and business unitsis challenged by
the frequent lack of truly comparable data, because of differencesin
product/service mix, accounting choices, size and age of the businesses,
differencesin the portfolio, and geographic scope. Industry statistics
available from various sources often suffer from comparability issues
aswell.

Performance analysisis best performed as a dynamic process, using
financial models where possible, to assess combinations of data and
measures over time.

Summary

In this chapter, we discussed essential aspects of the main financia statementsasa
basisfor appraising business performance, although we again established that true
value creation is based on cash flow reasoning and criteria. With this background,
we then demonstrated that the assessment of performance is made meaningful
when seen from the points of view of the key groups interested in the company’s

SUCCESS.
We chose to concentrate on the particular viewpoints of three groups—man-

agement, owners, and lenders—which are essential to the functioning of the busi-
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ness. The insights of these groups are used and expanded by others for their own
particular needs. All three groups are concerned about the success of the business,
each from its own standpoint.

It is management’s prime duty to bring about stability, growth, and reliable
earnings performance with the investment entrusted to it by the owners. We found
that within the wide range of ratios displayed, the crucial test is the return on the
capital employed in the business and its attendant effect on the value of the owner-
ship stake, which will be discussed in more detail in Chapters 11 and 12. We also
found that the ratios are linked by their common information base, and many are
directly connected through the common use of certain elements. They are best
interpreted when the businessis viewed as a system of interdependent conditions
responding to the decisions of management, and the specific impact of carefully
defined value drivers. To this end, modeling and computer simulation are mean-
ingful processes, because many individual ratios are, by their nature, only static
tests that cannot do justice to the dynamics of a business.

Shortcomingsin the analysis relate to the limitations of the accounting prin-
ciples commonly used, and we strongly suggested that managers and analysts take
an economic (cash flow) viewpoint for decision making, which will in the long
run result in good accounting performance. Further distortions are introduced
through price level changes stemming from inflation, currency fluctuations, and
economic value changes. No definitive ways of compensating for these measure-
ment problems have as yet been found to make financial analyses readily compa-
rable and economically meaningful. As aresult, the manager and analyst must use
care and judgment at all times when dealing with performance assessment.

Analytical Support

Financial Genome, the commercially available financial analysis and planning
software described in Appendix | has the capability to develop and display all com-
mon financial ratios, grouped by decision area, from databases, spreadsheets, and
direct inputs. The software is accompanied by an interactive template (TFA Tem-
plate under “extras’), representing the main features of Figure 4—4 on p. 136, ratios
as a system, which allows the user to vary key assumptions and to study their im-
pact on the various interrelated ratios. (See “ Downloads Available” on p. 431.)
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ADDENDUM 4—1‘

TRW INC. AND SUBSIDIARIES
Notesto Financial Statements

Summary of Significant Accounting Policies

Principles of consolidationThe financial state-
mentsinclude the accounts of the company and its
subsidiaries except for two insurance subsidiaries.
The wholly owned insurance subsidiaries and the
majority of investments in affiliated companies,
which are not significant individualy, are ac-
counted for by the equity method.

Use of estimates-The preparation of financial
statements in conformity with generally accepted
accounting principles requires management to
make estimates and assumptions that affect the
reported amounts of assets and liabilitiesand dis-
closures of contingent assets and liabilities as of
December 31, 1997 and 1996, respectively, and
reported amounts of sales and expenses for the
years ended December 31, 1997, 1996, and 1995,
respectively. Actual results could differ from
those estimates.

Long-term contracts-The percentage-of-com-
pletion (cost-to-cost) method is used to estimate
sales under fixed-price and fixed-price incentive
contracts. Sales under cost-reimbursement con-
tracts are recorded as costs are incurred. Fees
based on cost, award fees, and incentive fees are
included in sales at the time such amounts are rea-
sonably estimable. Losses on contracts are recog-
nized when determinable.

Accounts receivable-Accounts receivable at De-
cember 31, 1997 and 1996, included $698 mil-
lion and $547 million, respectively, related to
long-term contracts, of which $209 million and
$257 million, respectively, were unbilled. Un-
billed costs, fees, and claims represent revenues
earned and billable in the following month as
well as revenues earned but not billable under
terms of the contracts. A substantial portion of
such amounts is expected to be billed during the
following year. Retainage receivables and receiv-
ables subject to negotiation are not significant.
Inventories-Inventories are stated at the lower of
cost, principaly the first-in, first-out (FIFO)
method, or market. Inventories applicable to
long-term contracts are not significant.

Depreciation-Depreciation is computed over the
assets’ estimated useful lives using the straight-
line method for the majority of the company’s
depreciable assets. The remaining assets are de-
preciated using accelerated methods.

Asset impairment—The company records impair-
ment losses on long-lived assets used in
operations when events and circumstances indi-
cate that the assets may be impaired and the
undiscounted net cash flows estimated to be gen-
erated by those assets are less than their carry-
ing amounts.

Intangible assets- ntangible assets are stated on
the basis of cost. Intangibles arising from acqui-
sitions prior to 1971 ($49 million) are not being
amortized because there is no indication of di-
minished value. Intangibles arising from acquisi-
tions after 1970 are being amortized by the
straight-line method principally over 40 years.
The carrying value of intangible assets is as-
sessed for impairment on a quarterly basis.
Forward exchange contracts-The company en-
tersinto forward exchange contracts, the major-
ity of which hedge firm foreign currency com-
mitments and certain intercompany transactions.
At December 31, 1997, the company had con-
tracts outstanding amounting to approximately
$186 million denominated principally in the
Canadian dollar, the U.S. dollar, the German
mark, the British pound, and the European cur-
rency unit, maturing at various dates through De-
cember 1998. Changes in market value of the
contracts are generally included in the basis of
the transactions. Foreign exchange contracts are
placed with a number of major financial institu-
tions to minimize credit risk. No collateral is
held in relation to the contracts, and the company
anticipates that these financia institutions will
satisfy their obligations under the contracts.

Fair values of financial instruments
1997 1996
Carrying Fair Carrying Fair

In millions Value Value Value Value
Cash and cash

equivalents $70 $70 $386  $386
Short-term debt 411 411 52 52
Floating rate

long-term debt 736 736 31 31
Fixed rate long-

term debt 509 584 499 553
Interest rate

hedges(ilability) N (5) N @)
Forward currency

exchange con-

tractsfilability) N ) N 4
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The fair value of long-term debt was esti-
mated using a discounted cash flow analysis,
based on the company’s current borrowing rates
for similar types of borrowing arrangements. The
fair value of interest rate hedges and forward cur-
rency exchange contracts is estimated based on
quoted market prices of offsetting contracts.

Environmental costs-TRW participates in envi-
ronmental assessments and remedia efforts at
operating facilities, previously owned or oper-
ated facilities, and Superfund or other waste
sites. Costs related to these locations are accrued
when it is probable that a liability has been in-
curred and the amount of that liability can berea-
sonably estimated. Estimated costs are recorded
at undiscounted amounts based on experience
and assessments and are regularly evaluated as
efforts proceed. Insurance recoveries are
recorded as a reduction of environmental costs
when fixed and determinable.

Earnings per share-In 1997, TRW adopted
SFAS No. 128, “Earnings per Share.” Statement
128 replaced the calculation of primary and fully
diluted earnings per share with basic and diluted
earnings per share. Unlike primary earnings per
share, basic earnings per share excludes any dilu-
tive effects of options and convertible securities.
Diluted earnings per share is similar to the previ-
ously reported fully diluted earnings per share.
All earnings per share amounts for al periods
presented have been restated to conform to State-
ment 128 requirements. The effects of preferred
stock dividends, convertible preferred stock, and
employee stock options were excluded from the
calculation of 1997 diluted earnings per share as
they would have been antidilutive.

In millions except

per share data 1997 1996 1995

Numerator

Earnings (loss) from

continuing operations  $(48.5)
Preferred stock

dividends (.7) (.7) (-8)

Numerator for basic
earnings per shareN
earnings (loss)
available to common
shareholders

Effect of dilutive
securities

Preferred stock
dividends N 7 .8

Numerator for diluted
earnings per sharef
earnings (loss)
available to common
shareholders after
assumed conversions $(49.2)

$182.4 $395.4

181.7 394.6

$182.4 $395.4

Techniques of Financial Analysis: A Guide to Value Creation

Denominator

Denominator for basic
earnings per shareN
weighted-average

common shares 123.7 128.7 130.6
Effect of dilutive
securities
Convertible .
preferred stock N 11 1.2
Employee stock .
options N 3.0 2.6
Dilutive potential .
common shares N 4.1 3.8
Denominator for diluted
earnings per shareN
adjusted
weighted-average
shares and assumed
conversions 123.7 132.8 134.4
Basic earnings (loss)
per share from con-
tinuing operations $(0.40) $1.41  $3.02
Diluted earnings (loss)
per share from con-
tinuing operations $(0.40)  $1.37 $2.94
Research and Development
In millions 1997 1996 1995
Customer-funded $1,501 $1,425 $1,360
Company-funded
Research and
development 461 412 392
Product development 174 160 139
635 572 531
$2,136  $1,997 $1,891

Company-funded research and develop-
ment programs include research and develop-
ment for commercial products and independent
research and development and bid and proposal
work related to government products and ser-
vices. A portion of the cost incurred for indepen-
dent research and development and bid and
proposal work is recoverable through overhead
charged to government contracts. Product devel-
opment costs include engineering and field sup-
port for new customer requirements.

The 1997 amounts exclude the $548 mil-
lion charge for purchased in-process research and
development.

Acquisitions

On February 5, 1997, the company acquired an
80 percent equity interest in the air bag and steer-
ing wheel businesses of Magna International for
cash of $415 million plus assumed net debt of
$50 million. These businesses supply air bag
modules, inflators, propellants, steering wheels,
and other related automotive components. The
results of operations have been included in the
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financial statements from the date of acquisition.
The acquisition was accounted for by the pur-
chase method; accordingly, the purchase price
has been alocated to the net assets acquired
based on their estimated fair values and to costs
for certain restructuring actions to be completed
in 1998. The purchase price in excess of the net
assets is $276 million and is being amortized
over 40 years.

On December 24, 1997, the company ac-
quired the shares of BDM International, Inc.
(BDM), for cash of $880 million plus assumed
net debt of $85 million. BDM is an information
technology company operating in the systems
and software integration, computer and technical
services, and enterprise management and opera-
tions markets. The acquisition was accounted for
by the purchase method, with the purchase price
tentatively alocated to the net assets acquired
based on their fair values. An independent valua-
tion was performed primarily using the income
approach for valuing the intangible assets. As a
result of the valuation, $548 million was alo-
cated to in-process research and development
projects that had not reached technological feasi-
bility and have no alternative future use. This
amount was recognized as an expense with no
tax benefit at the date of acquisition. The intangi-
ble assets of $306 million will be amortized over
an average period of 15 years.

The following unaudited pro forma finan-
cial information reflects the consolidated results
of operations of the company as if the acquisi-
tions had taken place at the beginning of the re-
spective periods. The pro forma information
includes adjustments for interest expense that
would have been incurred to finance the acquisi-
tions, additional depreciation based on the fair
market value of the property, plant and equip-
ment acquired, write-off of purchased in-process
research and development, and the amortization
of intangible assets arising from the transactions.
The pro formafinancial information isnot neces-
sarily indicative of the results of operations as
they would have been had the transactions been
affected on the assumed dates.

In millions, ext per share amounts

Year ended (unaudited) 1997 1996
Sales $11,758 $11,231
Loss from continuing

operations (85) (392)
Loss per share (.69) (3.05)
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Divestiture and Special Charges

During 1996, the company sold substantially all
of the businesses in its Information Systems &
Services segment. The financial statements re-
flect as discontinued operations for al periods
presented that segment’s net assets and operating
results, as well asthe related transaction gain.

Net proceeds of $1.1 billion in cash
resulted in a gain of $484 million ($260 million
after tax, or $1.96 per share). Sales of the discon-
tinued operations were $453 million and $604
million in 1996 and 1995, respectively.

During 1996, the company recorded be-
fore-tax charges of $385 million ($252 million
after tax, or $1.90 per share) primarily for ac-
tions taken in the automotive and space, defense
and information systems businesses. The com-
ponents of the charge include severance costs of
$40 million, contract reserves of $99 million, lit-
igation and warranty expenses of $127 million,
asset writedowns of $96 million, and other items
of $23 million. Cash expenditures related to the
severance costs were substantially completed
during 1997.

The charges are included in the Statements
of Earnings for 1996 as follows: $321 millionin-
cluded in cost of sales; $18 million included in
interest expense; $65 million included in other
expense (income)—net; and a reduction of $19
million included in other captions. For balance
sheet purposes, other accrualsin 1997 and 1996
include $96 million and $225 million, respec-
tively, relating to these charges.

Other Expense (Income)—Net

In millions 1997 1996 1995
Other income $(66) $(67) $(37)
Other expense 48 119 25
Minority interests 20 12 11
Earnings of affiliates (12) (1) (2)
Foreign currency translation 7 7 10

$(3) $70 $7

Other incomein 1997 includes a$15 million gain
on the sale of a property. Other expense in 1996
includes $65 million of special charges.

Income Taxes

Earnings from continuing operations
before income taxes

In millions 1997 1996 1995
U.S. $95 $133 $428
Non-U.S. 145 169 197

$240 $302 $625
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Provision for income taxes

In millions 1997 1996 1995
Current
U.S. federal $136 $176 $90
Non-U.S. 84 73 57
U.S. state and local 23 20 17
243 269 164
Deferred
U.S. federal 46 (130) 31
Non-U.S. (4) (6) 14
U.S. state and local 4 (13) 21
46 (149) 66
$289 $120 $230
Effective income tax rate
1997 1996 1995
U.S. statutory income
tax rate 35.0%  35.0% 35.0%
Nondeductible expenses 2.7 24 1.3

U.S. state and local

income taxes net of

U.S. federal tax benefit 7.6 3.0 3.8
Non-U.S. tax rate

variances net of

foreign tax credits (2.2) 34 (.1)
Prior years adjustments (3.5) (1.9) (3.0)
Purchased in-process
research and
development 80.0 N N
Other 7 (2.3) (.2
120.3%  39.6% 36.8%

The effective tax rate in 1997 was 120.3 percent
compared to 39.6 percent in 1996. Excluding the
write-off of purchased in-process research and
development, the effective tax rate would have
been 36.6 percent.

Deferred income taxes reflect the net tax
effects of temporary differences between the car-
rying amounts of assets and liabilities for finan-
cial reporting purposes and the amounts used for
income tax purposes. At December 31, 1997 and
1996, the company had unused tax benefits of
$30 million and $23 million, respectively, re-
lated to non-U.S. net operating loss carryfor-
wards for income tax purposes, of which $13
million and $18 million can be carried forward
indefinitely and the balance expires at various
dates through 2004. A valuation allowance at
December 31, 1997 and 1996, of $25 million
and $20 million, respectively, has been recog-
nized to offset the related deferred tax assets due
to the uncertainty of realizing the benefit of the
loss carryforwards.

It is the company’s intention to reinvest
undistributed earnings of certain of its non-U.S.
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subsidiaries and thereby indefinitely postpone
their remittance. Accordingly, deferred income
taxes have not been provided for accumulated
undistributed earnings of $451 million at De-
cember 31, 1997.

Deferred Tax  Deferred Tax

Assets Liabilities

In millions 1997 1996 1997 1996
Pensions and

postretirement

benefits other

than pensions  $260 $269 $6 $23
Completed

contract method

of accounting

for long-term

contracts 49 53 457 421
State and

local taxes 23 33 N 8
Reserves and

accruals 85 186 N N
Depreciation

and amortization 10 11 91 86
Insurance accruals 22 32 N N
Non-U.S. net

operating loss

carryforwards 30 23 N N
Other 180 143 41 40

659 750 595 578
Valuation allowance
for deferred
tax assets (25) (20) N N

$634 $730 $595 $578

Pension Plans

The company has defined benefit pension plans
(generally noncontributory except for those in
the United Kingdom) for substantially all em-
ployees. Plans for most salaried employees pro-
vide pay-related benefits based on years of
service. Plans for hourly employees generally
provide benefits based on flat-dollar amounts
and years of service.

Under the company’s funding policy,
annual contributions are made to fund the plans
during the participants' working lifetimes,
except for unfunded plans in Germany and
certain non-qualified plans in the United States
which are funded as benefits are paid to partici-
pants. Annual contributions to funded plans have
met or exceeded ERISA's minimum funding
requirements or amounts required by local law
or custom.

The company sponsors a contributory stock
ownership and savings plan for which a majority
of its U.S. employees are eligible. The company
matches employee contributions up to 3 percent
of the participant’s qualified compensation. The
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1997 1996 1995
In millions US. Non-US. U.S. Non-US. U.S. Non-U.S.
Defined benefit plans
Service-cost benefits earned during the year $ 72 $16 $ 73 $14 $ 52 $15
Interest cost on projected benefit obligation 179 29 165 28 153 27
Actual return on plan assets (441) (30) (344) (23) (508) (38)
Net amortization and deferral 207 6 137 8 306 19
Defined benefit plans 17 21 31 27 3 23
Defined contribution plans 1 5 1 5 1 5
Employee stock ownership and savings plan 44 N 40 N 36 N
Total pension cost $ 62 $26 $ 72 $32 $ 40 $28
1997 1996
In millions U.S. Non-US. U.S. Non-U.S.
Actuarial present value of benefit obligations
Vested benefit obligation $2,343 $382 $1,947 $ 368
Overfunded plans $2,291 $260 $2,050 $ 253
Underfunded plans 167 138 55 129
Total accumulated benefit obligation $2,458 $398 $2,105 $ 382
Projected benefit obligation $2,869 $429 $2,381 $412
Overfunded plans $3,031 $301 $2,782 $ 300
Underfunded plans 105 21 5 14
Total plan assets at fair value (primarily listed stocks and bonds) 3,136 322 2,787 314
Plan assets in excess of (less than) projected benefit obligation 267 (107) 406 (98)
Unrecognized net gain (162) (39) (253) (47)
Unrecognized net assets from January 1, 1986
(January 1, 1989 for non-U.S. plans) (23) (11) (41) (11)
Unrecognized prior service cost 33 11 22 9
Additional minimum liability (16) (7) (16) (7)
Net pension asset (liability) recognized in the balance sheet $ 99 $(153) $ 118 $(154)

Actuarial assumptions:
1997 1996
U.S. Non-U.S. U.S. Non-U.S.

Discountrate 7.0% 6.00.0% 7.5% 6.58.75%

Rate of increase
in compen-
sation levels 4.4%

3.580% 4.4% 4.08.0%

company contributions are held in an unlever-
aged employee stock ownership plan. The com-
pany also sponsors other defined contribution
pension plans covering employees at some of its
operations.

The expected long-term rate of return on
plan assetsfor U.S. planswas 9 percent for 1997,
1996, and 1995. For non-U.S. plans, the expected
long-term rate of return ranged from 7 percent to
9 % percent in 1997, 7 percent to 9 % percent in
1996, and 7 percent to 9 % percent in 1995.

Postretirement Benefits Other Than Pensions

The company provides health care and life insur-
ance benefits for amgjority of itsretired employ-
ees in the United States and Canada. The health
care plans provide for cost sharing, in the form of
employee contributions, deductibles and coinsur-

ance, between the company and its retirees. The
postretirement health care plan covering a major-
ity of employees who retired since August 1,
1988, limits the annual increase in the company’s
contribution toward the plan’s cost to a maximum
of the lesser of 50 percent of medical inflation or
4 percent. Life insurance benefits are generally
noncontributory. The company’s policy isto fund
the cost of postretirement health care and lifein-
surance benefitsin amounts determined at the dis-
cretion of management. Retirees in certain other
countries are provided similar benefits by plans
sponsored by their governments.

In millions 1997 1996
Accumulated postretirement
benefit obligation
Retirees $511 $512
Fully eligible active participants 43 35
Other active participants 240 213
794 760
Plan assets at fair value
(primarily listed stocks and bonds) 129 83
Accumulated postretirement benefit
obligation in excess of plan assets (665) (677)

Unrecognized prior service cost (6) (6)

Unrecognized net gain (30) (35)
Net liability recognized in the
balance sheet $(701) $(718)
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In millions 1997 1996 1995
Service cost $13 $13 $10
Interest cost 54 54 54
Actual return on plan assets  (13) 7) 9)
Net amortization and deferral 4 2 5
Net periodic postretirement

benefit cost $58 $62 $60

The discount rate used in determining the
accumulated postretirement benefit obligation as
of December 31, 1997 and 1996, was 7 percent
and 7 % percent, respectively. At December 31,
1997, the 1998 annua rate of increase in the per
capita cost of covered health care benefits was
assumed to be 8 percent for all participants. The
rate was assumed to decrease gradually to 5 per-
cent in the year 2009 and remain at that level
thereafter. At December 31, 1996, the 1997 an-
nua rate of increase in the per capita cost of
health care benefits was assumed to be 9 percent
for participants under age 65 and 8 percent for
participants age 65 or older. The rates were as-
sumed to decrease gradually to 6 percent and 5
percent, respectively, in the year 2009 and re-
main at that level thereafter. A one percent annual
increase in these assumed cost trend rates would
increase the accumulated postretirement benefit
obligation at December 31, 1997, by approxi-
mately 14 percent and the aggregate of the ser-
vice and interest cost components of net periodic
postretirement benefit cost for 1997 by approxi-
mately 14 percent. The weighted average ex-
pected long-term rate of return on plan assets was
8 percent for 1997, 1996, and 1995. The trust
holding the mgjority of the plan assetsis not sub-
ject to federal income taxes.

Debt and Credit Agreements
Short-term debt

In millions 1997 1996
U.S. borrowings $ 318 $ 9
Non-U.S. borrowings 93 43
$411 $ 52
Long-term debt
In millions 1997 1996
U.S. borrowings $ 691 $ KN
Non-U.S. borrowings 54 44
7.3% ESOP obligations due 1997 N 20
Medium-term notes
9.35% Notes due 2020 (due
2000 at option of note holder) 100 100
9 °%6 Notes due 2021 100 100
Other medium-term notes 278 234
Other 22 32
Total long-term debt 1,245 530
Less current portion 128 72
$1,117 $458
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TRW maintains two committed U.S. revolving
credit agreements. Thefirst agreement allowsthe
company to borrow up to $750 million with 17
banks and extends through June 2002. The sec-
ond agreement allows the company to borrow up
to $750 million with 15 banks and extends to De-
cember 8, 1998. The interest rate under the
agreements is either a negotiated rate, the banks'
prime rates, a rate based on the banks' costs of
fundsin the secondary certificate of deposit mar-
ket, or arate based on an Interbank Offered Rate.
TRW's commercia paper borrowings are sup-
ported by these agreements. At December 31,
1997, there were $60 million and $65 millionin
outstanding borrowings under the U.S. revolving
credit agreements, respectively. At December 31,
1997, $600 million of short-term U.S. borrow-
ings were reclassified as long-term debt as the
company intended to refinance these borrowings
on along-term basis and has the ability to do so
under its U.S. revolving credit agreements. In
January 1998, the company issued $500 million
of notes and debentures which mature at various
dates through 2028.

The company also maintains a committed
multicurrency revolving credit agreement with
17 banks. The agreement allows the company
to borrow up to $250 million and extends
through June 2002. The interest rate under the
agreement is based on various interest rate
indices. At December 31, 1997, there were no
outstanding borrowings under the multicurrency
credit agreement.

On December 24, 1997, the company ac-
quired the shares of BDM International. BDM
maintained acommitted multicurrency revolving
credit agreement with six banks. At December
31, 1997, there were $91 million in outstanding
borrowings under the BDM committed multicur-
rency revolving credit agreement. The borrow-
ings were paid and the credit agreement was
terminated in January 1998.

As of December 31, 1997, the company has
interest rate swap agreements for notional bor-
rowings of $28 million in which the company
pays afixed rate and receives afloating rate. The
weighted average pay rate and receive rate under
these agreements is 6.2 percent and 3.4 percent,
respectively. These agreements mature at various
dates through 1998. The floating rates under
the interest rate swap agreements are based on
LIBOR rates and have been calculated using
these rates at December 31, 1997. Net payments
or receipts under the agreements are recognized
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as an adjustment to interest expense. The agree-
ments were entered into with a major financial
institution, and the company anticipates that the
financial institution will satisfy its obligations
under the agreements. No collateral isheld in re-
lation to the agreements.

The weighted average interest rate on
short-term borrowings outstanding, including
amounts reclassified to long-term debt, at De-
cember 31, 1997 and 1996, is 6.4 percent and 9.9
percent, respectively.

The other medium-term notes bear interest
at rates ranging from 5.98 percent to 9.25 percent
and mature at various dates through 2020.

Long-term non-U.S. borrowings bear inter-
est, stated in terms of the local currency borrow-
ing, at rates ranging from 3.6 percent to 9.48
percent at December 31, 1997, and mature at var-
ious dates through 2005.

The maturities of long-term debt are, in
millions: 1998—$128; 1999—$37; 2000—$12;
2001—$33; 2002—$602; and $433 thereafter.

The indentures and other debt agreements
impose, among other covenants, restrictions on
funded debt and maintenance of minimum net
worth. Under the most restrictive interpretation
of these covenants, the payment of dividends was
limited to approximately $729 million at Decem-
ber 31, 1997.

Compensating balance arrangements and
commitment fees were not material.

L ease Commitments

TRW leases certain offices, manufacturing and
research buildings, machinery, automobiles, and
data processing and other equipment. Such
leases, some of which are noncancelable and in
many cases include renewals, expire at various
dates. The company pays most maintenance, in-
surance, and tax expenses relating to leased as-
sets. Rental expense for operating leases was
$146 million for 1997, $130 million for 1996,
and $124 million for 1995.

At December 31, 1997, the future mini-
mum lease payments for noncancelable operating
|eases totaled $372 million and are payable as
follows: 1998—%$103; 1999—%$79; 2000—$53;
2001—$34; 2002—$26; and $77 thereafter.

Capital Stock
Serial Preference Stock |1-Cumul ative—stated at
$2.75 ashare; 5 million shares authorized.

Series 1-Each share convertible into 8.8 shares
of common; redeemable at $104 per share; invol-
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untary liquidation price of $104 per share; divi-
dend rate of $4.40 per annum.

Series 3—Each share convertible into 7.448 shares
of common; redeemable at $100 per share; invol-
untary liquidation price of $40 per share; divi-
dend rate of $4.50 per annum.

Series 4-Not convertible into common shares;
redemption price and involuntary liquidation
price of $125 per one one-hundredth of a share;
annual dividend rate per one one-hundredth of a
share of the lesser of $4.00 or the current divi-
dend on common stock; no shares outstanding at
December 31, 1997.

Common stock—$0.625 par value; authorized 500
million shares; shares outstanding were reduced
by treasury shares of 10.9 millionin 1997 and 7.2
million in 1996.

TRW has a shareholder purchase rights plan
under which each shareholder of record as of
May 17, 1996, received one-half of oneright for
each TRW common share held. Each right enti-
ties the holder, upon the occurrence of certain
events, to buy one one-hundredth of a share of
Cumulative Redeemable Serial Preference Stock
I1, Series 4, at a price of $300. In other events,
each right entities the holder, other than the
acquiring party, to purchase $600 of TRW com-
mon stock or common stock of another person
at a 50 percent discount. The company may re-
deem these rights at its option at one cent per
right under certain circumstances.

At December 31, 1997, 15.8 million shares
of common stock were reserved for the exercise
and issuance of stock options and conversion of
the Serial Preference Stock 11, Series 1 and 3.
There were 1.2 million shares of Cumulétive Re-
deemable Serial Preference Stock |1, Series 4, re-
served for the shareholder purchase rights plan.

Stock Options

TRW has granted nonqualified stock options to
certain employees to purchase the company’s
common stock at the market price on the date of
grant. Stock options granted become exercisable
to the extent of one-third of the optioned shares
for each full year of employment following the
date of grant and expire 10 years after the date of
grant. The company appliesthe provisions of Ac-
counting Principles Board Opinion No. 25 in ac-
counting for its employee stock options and, as
such, no compensation expense is recognized as
the exercise price equals the market price of the
stock on the date of grant.
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1997 1996 1995
Weighted- Weighted- Weighted-
average average average
Millions  exercise Millions exercise Millions  exercise
of shares price of shares price of shares price
Outstanding at
beginning of year 8.5 $29.72 9.2 $26.45 9.4 $25.09
Granted 2.0 50.19 1.7 43.98 1.4 32.32
Exercised 1.6 25.96 1.9 25.28 1.4 23.33
Canceled, expired
or terminated 4 38.63 5 35.51 2 28.23
Outstanding at end of year 8.5 34.94 8.5 29.72 9.2 26.45
Exercisable 5.3 27.81 5.6 25.18 6.6 24.07
Weighted-average fair
value of options granted 11.92 9.45 8.24

At December 31, 1997, approximately
1,100 employees were participants in the plan.
As of that date, the per share exercise prices of
options outstanding ranged from $19.88 to
$58.88. The weighted-average remaining con-
tractual life of those options is approximately
SiX years.

Had the compensation cost for the stock
options granted in 1997, 1996 and 1995 been de-
termined based on the fair value at the grant date
consistent with the fair value method of SFAS
No. 123, the company’s net earnings and earn-
ings per share would have been reduced by $9
million ($.08 per share) in 1997, $5 million ($.04
per share) in 1996, and $2 million ($.02 per
share) in 1995. The effect on 1996 and 1995 net
earnings may not be representative of the effect
on future years' net earnings amounts as the
compensation cost reflects expense for only two
years' vesting in 1996 and one year's vesting
in 1995.

Fair value was estimated at the date of
grant using the Black-Scholes option pricing
model and the following weighted-average as-
sumptions for 1997, 1996, and 1995, respec-
tively: risk-free interest rate of 5.83%, 5.43%,
and 7.44%; dividend yield of 2.54%, 2.84%, and
2.80%; expected volatility of 20%, 20%, and
19%,; and an expected option life of six yearsfor
1997, 1996, and 1995.

TRW grants performance share rights to
certain employees under which the employees
are entitled to receive shares of the company’s
common stock based on the achievement of a
certain return on assets employed. The rights
specify atarget number of shares which the em-
ployee would receive for each year that goals for
returns on assets employed are met. If the goals
are exceeded, the employee could receive up to

200 percent of the target shares, with the excess
over 100 percent payable in cash, unless the
Compensation and Stock Option Committee of
TRW's Directors determines to pay the excessin
shares. If the goals are not met, the employee
would receive fewer than the target shares or no
shares. The target number of performance share
rights granted to employees and still outstanding
were .2 million and .4 million at December 31,
1997 and 1996, respectively.

Contingencies

The company is subject to various investiga-
tions, claims, and legal proceedings covering a
wide range of matters that arise in the ordinary
course of its business activities. In addition, the
company is conducting a number of environ-
mental investigations and remedia actions at
current and former company locations and,
along with other companies, has been named a
potentially responsible party for certain waste
management sites. Each of these matters is sub-
ject to various uncertainties, and some of these
matters may be resolved unfavorably to the
company. A reserve estimate for each matter is
established using standard engineering cost
estimating techniques. In the determination of
such costs, consideration is given to professional
judgment of company environmental engineers
in consultation with outside environmental spe-
cialists when necessary. At multiparty sites, the
reserve estimate also reflects the expected allo-
cation of total project costs among the various
potentially responsible parties. At December 31,
1997, the company had reserves for environmen-
tal matters of $71 million, including $6 million
of additional accruals recorded during the year.
The company aggressively pursues reimburse-
ment for environmental costs from its insurance
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carriers. However, insurance recoveries are not
recorded as a reduction of environmental costs
until they are fixed and determinable. At Decem-
ber 31, 1997, the “ Other assets’ caption on the
balance sheet includes $30 million of insurance
recoveries related to environmental matters. The
company believes that any liability that may re-
sult from the resolution of environmental matters
for which sufficient information is available to
support these cost estimates will not have a ma-
terial adverse effect on the company’s financial
position. However, the company cannot predict
the effect on the company’s financial position of
expenditures for aspects of certain matters for
which there is insufficient information. In addi-
tion, the company cannot predict the effect of
compliance with environmental laws and regula-
tions with respect to unknown environmental
matters on the company’s financial position or
the possible effect of compliance with environ-
mental requirements imposed in the future.

Further, product liability claims may be as-
serted in the future for events not currently
known by management. Although the ultimate li-
ability from these potentia claims cannot be as-
certained at December 31, 1997, management
does not anticipate that any related liability, after
consideration of insurance recovery, would have
amateria adverse effect on the company’sfinan-
cia position.

During 1997, TRW Vehicle Safety Systems
Inc., awholly owned subsidiary of the company,
reported to the Arizona Department of Environ-
mental Quality (ADEQ) potentia violations of
the Arizona hazardous waste law at its Queen
Creek, Arizona, facility for the possible failure to
properly label and dispose of waste water that
might be classified as hazardous waste. ADEQ is
conducting an investigation into these potential
violations, and the company is cooperating with
the investigation. If ADEQ initiates proceedings
against the company with respect to such mat-
ters, the company could be liable for penalties
and fines and other relief. The company has been
apprised by state and federal officials that there
are ongoing civil and criminal investigations
with respect to these potential violations. Man-
agement is currently evaluating this matter and is
unable to make a meaningful estimate of the
amount or range of possible liability, if any, at
thistime.

During 1996, the company was advised by
the Department of Justice (DOJ) that it had been
named as a defendant in two lawsuits brought by
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aformer employee and filed under seal in 1994
and 1995, respectively, in the United States Dis-
trict Court for the Central District of California
under the QUITAM provisions of the civil False
Claims Act. The Act permits an individual to
bring suit in the name of the United States and
sharein any recovery. The alegationsin the law-
suits relate to the classification of costs incurred
by the company that were charged to certain of
its federal contracts. Under the law, the govern-
ment must investigate the allegations and deter-
mine whether it wishes to intervene and take
responsibility for the lawsuits. On February 19,
1998, the DOJ intervened in the litigation with
respect to a limited number of the allegations.
The company cannot presently predict the out-
come of these matters, although management be-
lievesthat the company has meritorious defenses.

Industry Segments

TRW Inc. isaUnited States—based company pro-
viding advanced technology products and ser-
vices for the automotive and space, defense, and
information systems markets. The principal mar-
kets for the company’s automotive products are
North American, European, and Asian original
equipment manufacturers and independent dis-
tributors. Space, Defense & Information Systems
primarily provides products and services to the
United States Government, agencies of the
United States Government, and commercial cus-
tomers.

Automotive-Occupant restraint systems, includ-
ing sensors, steering wheels, air bag, and seat
belt systems. Steering systems, including power
and manual rack and pinion steering for light ve-
hicles, hydraulic steering systems for commer-
cial truck and off-highway vehicles, and
suspension components. Electrical and electronic
controls, engineered fasteners, and stud welding
and control systems. Engine valves, valve train
parts, and pistons.

Soace, Defense & Information Systems—
Spacecraft, including the design and manufac-
ture of military and civilian spacecraft equip-
ment, propulsion subsystems, electro-optical
and instrument systems, spacecraft payloads,
high-energy lasers and laser technology, and
other high-reliability components. Systemsinte-
gration, systems engineering services, and soft-
ware in the fields of military command and
control, intelligence collection, public safety,
modeling and simulation, training, telecommu-
nications, image processing, earth observation,
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nuclear waste management, air traffic control,
security and counterterrorism, and other
high-technology space, defense, and civil gov-
ernment support systems. Electronic systems,
equipment, components and services, including
the design and manufacture of space communi-
cation systems, airborne reconnaissance sys-
tems, unmanned aeria vehicles, avionics
systems, commercial telecommunications and
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other electronic technologies for tactical and
strategic space, defense, and selected commer-
cial applications. Information technology sys-
tems, products and services for government and
commercia markets focused on defense, health,
and human safety, integrated supply chain,
warehousing, logistics, criminal justice, tax sys-
tems modernization, and financial reporting ap-
plications.

Space,
Defense &
Year ended Information Company
In millions December 31 Automotive Systems Staff & Other Total
Sales 1997 $7,032 $3,799 $ N $10,831
1996 6,493 3,364 N 9,857
1995 6,468 3,100 N 9,568
Operating profit (loss) 1997 $ 631 $ (228)(A) $(163) $  240(A)
1996 319 157 (174) 302
1995 607 192 (174) 625
Identifiable assets 1997 $4,307 $1,546 $ 557 $ 6,410
1996 3,683 1,278 938 5,899
1995 3,706 1,113 851 5,670
Depreciation and 1997 $ 352 $ 115 $ 9 $ 476
amortization of property, 1996 321 112 10 443
plant and equipment 1995 304 102 9 415
Capital expenditures 1997 $ 390 $ 156 $ 3 $ 549
1996 342 157 1 500
1995 314 114 38 466

(A) Excluding the write-off of purchased in-process research and development, Space, Defense & Information
Systems and Total operating profit would have been $320 million and $788 million, respectively.

Company Staff assets consist principally of cash
and cash equivalents, current deferred income
taxes, and administrative facilities. Intersegment
sales were not significant. Sales to agencies of
the U.S. Government, primarily by the Space,
Defense & Information Systems segment, were

$3,523 million in 1997, $3,121 million in 1996,
and $2,890 million in 1995. Sales to Ford Motor
Company by the Automotive segment were
$1,469 million in 1997, $1,470 million in 1996,
and $1,474 million in 1995.

Geographic Segments
Year ended United Other Company

In millions December 31 States Europe Areas Staff & Other  Total

Sales 1997 $6,919 $3,002 $910 $ ISI $10,831
1996 6,469 2,522 866 N 9,857
1995 6,212 2,525 831 N 9,568

Operating profit (loss) 1997 $ 94 $ 245 $ 64 $(163) $ 240
1996 212 224 40 (174) 302
1995 514 220 65 (174) 625

Identifiable assets 1997 $3,415 $1,980 $554 $461 $ 6,410
1996 3,056 1,411 590 842 5,899
1995 2,871 1,464 537 798 5,670

Interarea sales are not significant to the total rev-
enue of any geographic area.
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Quarterly Financial Information (Unaudited)
In millions except per share data
First Second Third Fourth
1997 1996 1997 1996 1997 1996 1997 1996
©) (D) (A)(B) (E)
Sales $2,660 $2,514 $2,852 $2,572 $2,521 $2,320 $2,798 $2,451
Gross profit 482 463 534 479 466 133 523 406
Earnings (loss) from
continuing operations
before income taxes 195 165 219 188 166 (218) (340) 167
Net earnings (loss) 119 117 135 130 108 106 (411) 127
Net earnings (loss)
per share (F)
Diluted .92 .86 1.05 97 .85 .82 (3.34) .98
Basic .95 .89 1.09 1.00 .88 .82 (3.34) 1.01

(A) Earnings (loss) from continuing operations before income taxes includes a $548 million ($4.46 per share) one-time
noncash charge related to in-process research and development with no income tax benefit.

(B) Earnings (loss) from continuing operations before income taxes includes a $15 million gain ($10 million aftertax,

8 cents per share) related to the sale of property.

(C) Earnings (loss) from continuing operations before income taxes included an $18 million benefit ($12 million after
taxes, 9 cents per share) related to an insurance claim settlement and a $15 million noncash charge ($13 million
aftertax, 10 cents per share) related to SFAS No. 121.

(D) Net earnings (loss) included a $243 million gain ($1.90 per share) related to the sale of the information services
business and a $233 million charge ($1.83 per share) for actions taken in the automotive and space, defense, and

information systems businesses.

(E) Net earnings (loss) included a $17 million gain (13 cents per share) related to the sale of the remaining interest in
the information services business, a $10 million benefit (8 cents per share) related to the recovery of certain tax
costs, and a $28 million charge (22 cents per share) related primarily to product warranties.

(F) Amounts have been restated to comply with SFAS No. 128, “Earnings per Share.” Under the provisions of SFAS

No. 128, the sum of net earnings (loss) per share for the four quarters may not equal the total year amount.

Stock Prices and Dividends (Unaudited)

The book value per common share at December
31, 1997, was $13.19 compared to $17.29 at the
end of 1996. TRW's directors declared the 238th
consecutive quarterly dividend during December

1997. Dividends declared per share in 1997 were
$1.24, up 6 percent from $1.17 in 1996. The fol-
lowing table highlights the market prices of
TRW's common and preference stocks and divi-
dends paid for the quarters of 1997 and 1996.

Price of Price of Dividends

Traded Shares Traded Shares Paid per Share

Quarter 1997 1996 1997 1996

High Low High Low

Common stock 1 $5570  $48'W $46W  $377W $.31 $.275
Par value $0.625 per share 2 58  47°% 48 ) 43 1) 31 .275
3 61°d 51W 500 41w 31 275

4 61% 50w 52 433 31 .31

Cumulative Serial 1 500 300 379 379 1.10 1.10

Preference Stock Il 2 457 %) 442 418 414 1.10 1.10

$4.40 Convertible 3 600 300 500 300 1.10 1.10

Series 1 4 495 495 427 427 1.10 1.10
Cumulative Serial 1 400 364 332 288 1.125 1.125
Preference Stock || 2 402 396 352 350 1.125 1.125
$4.50 Convertible 3 4234 423W 425 250 1.125 1.125
Series 3 4 420 400 329 329 1.125 1.125

The $4.40 Convertible Series 1 was not actively traded during the first quarter of 1997 and the
third quarters of 1997 and 1996. The $4.50 Convertible Series 3 was not actively traded during the
third quarter of 1996. The prices shown for these quarters represent the range of asked (high) and bid

(low) quotations.
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CHAPTER 5

PROJECTION OF
FINANCIAL REQUIREMENTS

U p to this point, we've discussed appraisa of performance and management of
operating fundsin the context of past decisionsinvolving investments, operations,
and financing. This chapter shifts the emphasis to a forward look, that is, fore-
casting likely future conditions, a critically important task in managing any busi-
ness. We'll discuss the key concepts and techniques of projecting operating
performance and expected financial requirements with which to support future
operations. Such projections normally involve alternative plans developed for
different sets of conditions, and testing of the sensitivity of the results to changes
in key assumptions.

Projection of financial requirements is only part of the business planning
process with which management positions the company’ s future activitiesrelative
to the expected economic, competitive, technical, and social environment. When
business plans are developed, they are usually structured around specific goals
and objectives cooperatively set by the organization and its subgroups. The plans
normally spell out strategies and actions for achieving desired short-term, inter-
mediate, and long-term results, with specia attention to the need for creating
shareholder value by exceeding the cost of capital in ongoing operations as well
as sound new growth investments.

Eventually, such plans are quantified in financial terms, in the form of pro-
jected financial statements (pro forma statements) and a variety of operational
budgets. Detailed cash budgets and cash flow statements are used to provide
greater insight into the funding implications of the projected activities. Also, key
ratios are usually calculated and presented. The concepts and techniques discussed
in Chapters 3 and 4 are necessary for this quantification.

The scope of this book allows us to focus only on the major methods and
formats of financia projection. We cannot explicitly take into account the broader
strategic planning framework through which the future direction of the company
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should be explored before any financial quantification can become fully mean-
ingful. Nor can we go into the details of various statistical methods which are at
times used to support the judgments involved in estimating future conditions.

Nevertheless, financial projection techniques by themselves can be useful
simulations of the likely results of broad assumptions made by management about
avariety of future conditions. The ease with which pro formafinancial statements
and cash flow projections can be devel oped makes them attractive as convenient
approximations—which can then be refined with additional information and in-
sights—especially as the number of aternatives for action is narrowed down.

Computer spreadsheets and planning models have become ubiquitous, and
agrowing selection of software packages offers financial simulation and projec-
tion capabilities. Many of these applications have helped reduce the drudgery of
tracing investment, operational, and financing assumptions through the financial
framework of a business. While commercial software offerings differ in their
specific orientation and degree of sophistication, they are al built around the
basic concepts we' Il be discussing in this chapter, asisthe commercially available
advanced Financial Genome software described in Appendix I.

The most important requirement for making successful use of projection
methods, however, isasolid understanding of basic financial techniques and rela-
tionships, because spreadsheets and analytical packages cannot remove the over-
riding need for judgment and consistency. Only with such understanding can the
analyst take full advantage of their capabilities. Therefore, this book doesn't focus
on the technicalities of how to use spreadsheets, but rather on explaining the fi-
nancial concepts and techniques themselves, structured around our decisional
context.

The main techniques of financial projection fall into three categories:

* Proformafinancial statements.
e Cash budgets.
» Operating budgets.

Pro forma statements, as the name implies, are projected financial state-
ments embodying a set of assumptions about acompany’s future performance and
funding requirements. Cash budgets are detailed projections of the specific inci-
dence of cash moving in and out of the business. Operating budgets are detailed
projections of company-wide or departmental revenue and/or expense patterns,
and they are subsidiary to both pro forma statements and cash flow statements.

All three projection categories involve organized arrays of financial and
economic data for the purpose of ng future performance and funds require-
ments. Aswe' Il see, the three methodol ogies are also closely interrelated—alink-
age that can be exploited to achieve consistent financial forecasts.

After discussing each category in detail, we'll examine basic financial mod-
eling concepts and the use of sensitivity analysisfor testing the impact of changes
in critical assumptions underlying the financial projections, subjects we'll revisit
in abroader context in Chapter 6.
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Pro Forma Financial Statements

The most comprehensive look at the future financial performance of a company
can be obtained by developing a set of pro forma statements. These are merely an
income statement and arelated balance sheet extended into the future by avariety
of assumptions. The pro forma income statement represents a broad operational
plan for the business, while the pro forma balance sheet reflects the anticipated
cumulative impact of assumed future decisions on its financial condition. Both
statements are prepared by taking the most readily available estimates of future
activity and projecting, account by account, the assumed results and conditions.
Aswe'll see, the approach is not based on detailed accounting transactions, but
rather on a creative use of the financial statement framework as a structure on
which to arrange future expectations.

Most of the time a third statement, the pro forma cash flow statement, is
prepared to add further insight by displaying the funds movements expected
during the forecast period, arranged into our familiar categories of operations,
investments, and financing. Cash flow statements provide the most dynamic
view of the expected changes in the company’s funding picture, as we saw in
Chapter 3.

Pro forma projections can be done for any time frame and at any level of
detail desired. In summarized form, these statements are one of the most widely
used ways of quickly making estimates of funding needs. They are particularly
favored by bank loan officers, who must assess the creditworthiness of the client
company from atotal financial standpoint. Detailed plans aren’t needed to con-
struct complete pro forma statements, even though using the results of aformal
planning process would increase the degree of precision. Instead, selected ratios
can be employed to produce statements that are entirely satisfactory, particularly
asafirst look. Aswe'll demonstrate, an important aspect of pro formaanalysisis
the ability to establish the company’s net cash requirements as of the future date
for which the pro forma balance sheet is prepared.

To show how pro forma statements are developed, we'll use the exampl e of
a fictitious manufacturing company called XYZ Corporation. We've chosen a
manufacturing company here because such statements tend to be more complex
than those of service organizations, especially in the operations area, and thus pro-
vide an opportunity to show more interrelationships. XY Z company makes and
sells three different products, has a seasonal pattern with the low point occurring
in December, and is currently profitable. The most recent actual results available
arefor thethird quarter of 1999. Thisinitial set of data allows usto project ahead,
but we can also ask management for additional information as needed. The pro
forma projection is to be made for the last quarter of 1999, and the objectiveisto
determine both the level of profit for the quarter and the amount of additional
funds that will be needed as of the end of the year. A quarterly pattern was chosen
for thisillustration because it permits us to consider seasonal changes in addition
to simple period-to-period changes. We' ve a so included an annual view, showing
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the estimated resultsfor all of 1999, and a pro forma projection for the year 2000.
Thereis no differencein the basic principles for projecting either annual or quar-
terly periods—only the length of the timeinterval itself.

Pro Forma I ncome Statement

We begin the process with the pro formaincome statement for XY Z Corporation.
The income statement is normally prepared first, because the amount of after-
tax profit developed there also must be reflected in the pro forma balance sheet
as a change in retained earnings, in order to ensure consistency between the two
statements.

The starting point for the income statement, as shown on the first line in
Figure 5-1, is a projection of the unit and dollar volume of sales. This can be
estimated in a variety of ways, ranging from trend-line projection to detailed
departmental sales forecasts by individual product, often built up from field esti-
mates. In the absence of any other information we can, of course, make our own
“guesstimates’ based on past overall results. In the case of XY Z Corporation, we
know that a seasonal pattern exists, and that sales can be expected to decline in
the last quarter. On an annual basis, we are showing the estimated results for all
of 1999, which include the projected last quarter, and a pro forma projection
for 2000.

Inthefirst column of Figure 5-1, we' ve reproduced the actual income state-
ment for the third quarter of 1999. Dollar amounts are given for key revenue and
cost elements, as well as abreakdown into percent of sales, or common numbers.
In making the necessary series of assumptionsfor the fourth quarter, we'll usethe
third quarter experience as a guide, because we' ve been assured that the quarterly
pattern over the years has been reasonably stable. Company statistics from past
years suggest that adrop of 18 to 20 percent in sales volume is normal during the
fourth quarter. We'll take the midpoint of this range as a beginning assumption.
After calculating a 19 percent drop in unit volume, we'll further assume that both
prices and product mix will remain unchanged. It’s possible, of course, to make
different assumptions about volume, prices, and the mix of the three individual
products in order to reflect specific insights or to test the sensitivity of operating
profit to the impact of “what if ” questions. In our case, an inquiry to sales man-
agement will confirm that this set of assumptions about sales matches their own
forecast.

In establishing the volume for the estimated full year 1999, we are told that
units sold through 9/30/99 were 399,000, to which we can add the fourth quarter
estimate of 111,000 units. With no change in price and mix, 1999 sales revenue
will be $47,100,000. In the pro forma year 2000, sales management expects a
40,000 unit increase over 1999, with product mix and prices still unchanged, for
total sales of $52,250,000.

Next we turn to cost of goods sold. The actual third quarter income state-
ment provides details on the main components—Iabor, materials, overhead, and
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Bic uURE 5-1}

XYZ CORPORATION
Pro Forma Income Statements
For the Quarter Ended December 31, 1999,
and for the Years Ended December 31, 1999 and 2000

($ thousands)
Pro Forma Estimated Pro Forma
Actual Quarter Quarter Full Year Year
Ended 9-30-99 Ended 12-31-99 Ended 12-31-99 Ended 12-31-00
Unitssold .............. 137,000 111,000 510,000 550,000 Last quarter is
seasonal low; past
data show 18 to 20
percent decline
from third quarter.
Sales .................. $12,650 100.0%  $10,250 100.0% $47,100 100.0% $52,250 100.0% Projection for the

quarter has
19 percent lower
volume, same price
and mix; pro forma
year assumes
7.3 percent growth
Cost of goods sold:
Labor ................ 2,210 1,810 8,250 9,050 Continued at
21.5 percent of
total cost of goods
sold
2,045 1,680 7,675 8,400 Continued at
20 percent of total
cost of goods sold
Overhead ............ 5,685 4,660 21,315 23,350 Continued at
55.5 percent of
total cost of good
sold
Delivery .............. 305 250 1,150 1,250 Continued at
- I - - 3.0 percent of total
cost of goods sold

Materials . .

10,245 81.0 8,400 82.0 38,390 815 42,050 80.5

2,405 19.0 1,850 18.0 8,710 195 10,200  19.5 Margin reduced for
- - - - - - - the quarter by
1 percentage
point due to
inefficiencies;
improvement for
pro forma year

Gross margin . . .

Expenses:

Selling expense . ....... 875 6.9 825 8.0 3,340 7.1 3,550 6.8 Lower activity in last
quarter; increase in
pro forma year

General and administrative 585 4.6 600 5.9 2,215 4.7 2,350 4.5 Slight increase for

- - - - - — - - quarter; improve-
ment in pro forma

year
Total expenses .. .... 1,460 1.5 1,425 139 5,555 11.8 5,900 11.3
Operating profit (EBIT) .. .. 945 75 425 4.1 3,160 6.7 4,300 8.2 Quarter shows
impact of
slowdown;

improvement for
pro forma year
Interest ................ 190 15 175 1.7 785 1.7 850 1.6 Based on
- - - outstanding debt
and temporary

borrowing
Profit before taxes . . 755 6.0 250 24 2,375 5.0 3,450 6.6
Income taxes 272 2.2 90 0.9 855 1.8 1,250 24 Projected at
- T - - - —  — — 36 percent
Netincome .. 483 3.8 160 15 1,520 3.2 2,200 4.2
Dividends ... 100 0.8 0 0.0 300 0.6 400 0.8 No payment in last
- -  — T quarter; higher in
pro forma year
Retained earnings ........ 383 3.0% 160 1.5% 1,220 2.6% 1,800 3.4% Carried to balance

sheet
Depreciation effect

added back ............ 575 600 2,330 2,450 From fixed asset
— records (tax and
book depreciation

the same)
Net cash flow after
dividends .............. 958 760 3,550 4,250
Add back tax-adjusted
interest 122 112 502 544
Add back dividends . . . 100 0 300 400

Cash flow from
operations ............. $ 1,180 $ 872 $ 4,352 $ 5,194
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delivery—contained in cost of goods sold. The simplest approach to projection is
to calculate the proportion of cost that each of these elements representsin the to-
tal cost of goods sold, and assume that the same proportions will hold during the
fourth quarter.

We must also remember that the last quarter is the company’s seasonal |ow
point, and we can assume that overall production costs are likely to rise, because
as operations slow down, some inefficiencieswill likely occur. Without more data,
we can probably assume arise of something like one percentage point in the ratio
of cost of goods sold to sales as a quick way to alow for the seasonal distortion.
The dollar penalty of this assumption is areduction in the gross margin by 1 per-
cent of sales, or $102,500. We could, of course, test the impact of other levels of
the cost of goods sold ratio, using the detailed cost breakdown (labor, materials,
etc.) given in the third-quarter income statement. If more precision were desired,
specific assumptions could be made about each of these components. Thisisaba-
sic form of sensitivity analysis—testing the impact on the outcome from changes
in one or more key assumptions.

Aswas done in the case of sales, to estimate the full year 1999 our cost of
goods sold projection for the fourth quarter was added to the year-to-date amounts
provided to us by management. Note that the gross margin percentage for the full
year is above both the third and fourth quarters, because of better performancein
the first two quarters. The projection for the year 2000 assumes unchanged annual
performance at 19.5 percent.

The main expense categories can be estimated by examining again the ac-
tual statement for the third quarter. The figures provided there might simply be ac-
cepted and used as the base for our projection, or more detailed assumptions could
be tested. For a quick first ook, such an overall approach is usually acceptable.
Selling expense is shown as $875,000. Given that the fourth quarter has lower
sales activity, we can probably assume a small decrease, such as $50,000. A re-
duction fully proportional to the 19 percent drop in volume would not beredlistic,
however, given that many of the costs, such as base salaries of sales and market-
ing personnel, are essentially fixed in the near term. This assumption, when added
to the results to date given to us by the finance staff, leads to afull year 1999 es-
timate of $3,340,000, and a projection for 2000 of $3,550,000, assuming higher
sales efforts to support the increased volume.

Administrative expenses should be rounded off alittle higher for purposes
of our quarterly projection because of expected nonrecurring year-end outlays.
Note that both expense elements now represent a higher proportion of sales than
was true for the actual prior quarter. If there’s reason to believe that this result
seemsout of line, it can, of course, be modified. But we must remember that even
if historical patterns were availablein great detail, our projection hasto deal with
the future, and the purpose of the exercise is to make the most realistic assump-
tions possible. These will, of course, remain assumptions until actual experience
supersedes them. Including the fourth quarter figure, the estimate for all of 1999
becomes $2,215,000, again based on year-to-date information given us, and
$2,350,000 for pro forma 2000.
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Asaresult of al our assumptions, the fourth quarter operating profit falls
by half a million dollars, and the profit ratio drops to aimost one-half its former
level. Thisis due mostly to the 19 percent drop in sales volume and the associated
loss in profit contribution. This volume reduction represents $2.4 million of lost
sales which, with anormal cost of goods sold ratio of 81 percent, would have con-
tributed $456,000 to profit. Moreover, we assumed certain inefficiencies in oper-
ations and expected only a partial ability to reduce what are mostly fixed
expenses. As stated before, this result can and should be examined against the best
available experience to judge its appropriateness. For the year as awhole, operat-
ing profit is expected to amount to $3,160,000, while the year 2000 results are
boosted to $4,300,000. This is due in part to the assumed volume increase of
40,000 units, and also because of the improvements in operating expenses as re-
flected in their lower percentages of sales compared with expected 1999 results.

Interest expense is charged according to the provisions of the company’s
outstanding debt, information which is provided to us by the financial organiza-
tion for all the pro forma periods. The income statement will be complete once we
calculate income taxes (assumed here at an effective rate of 36 percent) to arrive
at net income. We note that net income for the quarter has dropped significantly in
response to the slowdown in operations, while results for 2000 versus estimated
1999 are up by almost $700,000.

A further assumption needs to be made about dividendsto arrive at retained
earnings for the period, which will be reflected in the pro forma balance sheet. In
XYZ's case, no dividends have been declared for the quarter, although payments
already made during 1999 amount to $300,000. Dividends are expected to rise to
$400,000 for the year 2000. As alast step, we' ve added back the depreciation ef-
fect for each of the periods, as well as tax-adjusted interest and dividends to cal-
culate the cash flow from operations. As we recall from Chapter 4, thistotal isa
quick approximation which we'll review later in the context of all other expected
funds movements.

Pro For ma Balance Sheet

Armed with the data about expected operations, we can now develop the pro
forma balance sheets at the end of 1999 and 2000, as illustrated in Figure 5-2.
Again, we must make specific assumptions about each account, using the actual
balance sheet data at the beginning of the forecast period and applying any addi-
tional information we can obtain from management. Fortunately, we have relative
freedom to make and vary our estimates in this statement—except that there must
always be complete consistency between any assumptions affecting both the in-
come statement and the balance sheet. The objective is not accounting precision,
of course, but rather to develop an indication of approximate funds needs three
months hence and a look at the overall financial condition of the company at that
time, aswell as one year later.
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FIGURE 5-2}

XYZ CORPORATION
Pro Forma Balance Sheets
As of December 31, 1999, and December 31, 2000

($ thousands)
Pro Pro
Actual Forma Forma

9/30/99 Change 12/31/99 Change 12/31/00

Assets

Current assets:

Cash.............coiiiint. $ 1450 $ -200 $ 1250 $ 0 $ 1,250 Cash set at estimated minimum
balance.
Accounts receivable .......... 4,250 —1,200 3,050 450 3,500 Represents 30 days’ sales (projected
December sales)
Raw materials ............... 1,500 0 1,500 100 1,600 Safety level; requirements purchased
as needed
Finished goods .............. 4,050 —750 3,300 500 3,800 Reduced production by 19 percent for
quarter; up for 2,000
Total current assets ......... 11,250 —2,150 9,100 1,050 10,150 Drop from September to December
reflects seasonal pattern
Fixed assets:
Land ........ ... 2,500 0 2,500 0 2,500 No change assumed
Plant and equipment .......... 20,800 —1,500 19,300 1,750 21,050 Machine sold; cost $1,500, accum.

depreciation $950; new equipment
bought in 2000

Less: Accumulated depreciation . 8,350 —350 8,000 2,450 10,450 Depreciation for quarter $600; less
$950 reduction from sale; normal
depreciation for 2000

Net plant and equipment . ... ... 12,450 —-1,150 11,300 —700 10,600
Total fixed assets ........... 14,950 -1,150 13,800 —700 13,100
Otherassets .................... 1,250 0 1,250 200 1,450 No change in quarter; purchased
patents in 2000
Totalassets ...............ooun. 27,450 —3,300 24,150 550 24,700

Liabilities and Net Worth

Current liabilities

Accounts payable .............. 1,120 —410 710 600 1,310 45 days’ purchases from estimated
pattern in Figure 5-4; increase
for 2000
Notes payable ................ 3,000 —1,500 1,500 —1,500 0 Scheduled repayments
Due contractor ................ 3,400 —2,900 500 -500 0 Scheduled payments on building
contract
Accruedtaxes................. 1,250 —310 940 400 1,340 Payment for quarter $400; plus accrual
of $90; net increase for 2000
Total current liabilities . ........ 8,770  —5,120 3,650 —1,000 2,650
Long-term liabilities . 8,500 0 8,500 0 8,500 No change assumed
Common stock 4,250 250 4,500 0 4,500 Sale of stock under option during
quarter; none in 2000
Retained earnings ............... 5,930 160 6,090 1,800 7,890 Retained earnings as calculated on
income statement; net of dividends
in 2000
Total liabilities and networth ... .. .. $27,450 $ —4,710 $22,740 $ 800 $23,540
Fundsrequired .................. 1,410 1,410 -250 1,160 “Plug” figure representing financing

needs as of December 31; same
amount as in Figures 5-3 and 5-4

We'll start the process with the first account, cash, and assume that three
months hence, the company would need to keep only the minimum working bal-
ancein its bank accounts, and that this will also apply to 12/31/00. The informa-
tion source for thisfigure ($1,250,000) is again the finance staff. In the absence of
such specific data, we could assume alevel of cash that is common among com-
panies of thissize. Aswe'll seelater, the desired amount of cash on hand directly
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affects the amount of funds the company may have to borrow. Also, we must not
forget that any cash balance maintained as an ongoing requirement on he balance
sheet represents an investment like any other commitment of resources.

Next we turn to accounts receivable. If the company sells its products on
terms of net 30, it can expect to have at least 30 days' sales outstanding; more, if
some of its customers are late in paying. Given no abnormal delaysin collections,
the accounts receivable balance on the December 31 balance sheet should repre-
sent the sales for the whole month of December. However, we do not have exact
December sales estimates, because our pro formaincome statement for the quar-
ter shows thelast three months' sales combined, and we have only an annual sales
estimate for 2000. As a simple shortcut, we could assume that one-third of the
projected quarterly saleswould be outstanding at the end of the fourth quarter, and
one-twelfth of the annual sales outstanding on 12/31/00.

For XYZ Corporation, the figure for 12/31/99 would be one-third of the
sales of $10,250,000 in Figure 5-1, or $3,417,000. But we learn after some dis-
cussion with sales management that in view of the seasonal low in December, the
company’s sales force projects the month’s sales at only $3,050,000. This amount
thus represents the 30 days of sales we can assume to be outstanding in the form
of accounts receivable at the end of 1999, given normal collection experience.
Similarly, the estimate for December salesin 2000 is given to us as $3,500,000.

Raw material inventory could be projected by using monthly withdrawal
and purchase patterns, information that the company would be able to provide.
However, manufacturing management informs us that for reasons of continuity,
they like to keep $1,500,000 worth of raw materials on hand at all times, and fre-
guent purchases are made as needed to maintain that level, which is assumed both
for 1999 and 2000.

Finished goodsinventory islikely to decline in concert with lower salesand
production activity, and we have allowed for a 19 percent reduction. If we con-
sidered this an optimistic assumption, because of likely inefficienciesin adjusting
production exactly to the seasonal low, a higher amount can, of course, be speci-
fied. Thiswould necessarily mean, however, that alesser amount of funds would
be released from declining inventories. A somewhat higher figure is assumed for
the end of 2000, reflecting the higher volume of sales in that year net of the sea-
sonal slowdown.

When we add up all our changesin the current asset accounts, we find that
thistotal at the end of the fourth quarter is projected to decline by over $2 million,
in effect releasing these funds for other uses in the company. Note that this pattern
reflects the normal funds flow characteristics of seasonal operations, as discussed
in Chapter 3. By the end of 2000, however, the higher sales volume will have
caused an increase of about $1.0 million, requiring funding instead.

Fixed assets are affected by several events. While land remains unchanged,
we are told that some machines will be sold during the last quarter. Their original
cost was $1.5 million, against which $950,000 of depreciation has been accumu-
lated. They are to be sold for their book value of $550,000, involving no taxable



170 Financial Analysis: Tools and Techniques

gain or loss. To reflect this transaction, the plant and equipment account on our
pro forma balance sheet must be reduced by the original cost, while accumulated
depreciation must be reduced by the $950,000 of past write-offs recorded there.
This effectively removes all traces of the machinery from the company’s books,
while cash in the amount of $550,000 will have been received.

We also know from the pro formaincome statement that the company’s nor-
mal depreciation charges for the quarter will be $600,000. This amount hasto be
added to the accumulated depreciation account. As anet result of the two changes,
accumulated depreciation will decline by $350,000. Overall, the combined effect
of these fixed asset transactionswill decrease the net plant and equipment account
by $1,150,000.

During the year 2000, new equipment is expected to be purchased for
$1,750,000, which must be added to the plant and equipment account. Deprecia-
tion charges for the year as calculated by the finance staff and shown on the pro
formaincome statement will amount to $2,400,000, and this figure must be added
to the accumulated depreciation account. Other assets are assumed to be un-
changed during the last quarter of 1999, but during 2000 some patents are ex-
pected to be purchased for $200,000.

On the liability side, accounts payable are expected to decline in response
to lower activity inthe fina quarter. We're told that payables are mostly related to
purchases of raw material. We could approximate accounts payable, which have
payment terms of net 45, by assuming that because the pro formaincome state-
ment reflects 90 days of raw materials use, about one-half of this amount would
be outstanding ($840,000). But we have additional inside information on the ac-
tual level of purchases scheduled (Figure 5-4 on p.176), and are able to refine our
assumption to show all of December’s purchases ($460,000) and one-half of No-
vember’s ($250,000) as total accounts payable outstanding at year end 1999
($710,000). At the end of 2000, about $1.3 million are expected to be outstanding.

Other current liabilities must be analyzed in terms of specific payment
schedules. We're informed that notes payable carry a provision for repayment of
$1.5 million during the quarter, and for payment of the balance in the year 2000.
Moreover, the account due contractor requires XY Z Corporation to make a pay-
ment of $2.9 million owed on construction in progress, which will become duein
thefinal quarter, with the balance of $0.5 million duein 2000. Accrualslargely in-
volve income tax obligations. We aready know from the pro formaincome state-
ment that tax accruals projected for the quarter will be $90,000. We're also told
that the company must make an estimated tax payment of $400,000 during the
quarter. The two items cause a net reduction in accrued taxes of $310,000. During
the year 2000, tax accruals are assumed to increase because of overall higher tax
obligations and payments. Note that with all these changes, total current liabilities
are estimated to be reduced by about $5.1 million by 12/31/99, asignificant drain
of funds during the quarter, with another $1.0 million net reduction occurring by
12/31/00.

Long-term liabilities are assumed to remain unchanged both during the
quarter and during 2000, while the recorded value of common stock is expected to
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increase by $250,000, because stock options are about to be exercised in late
1999. Finally, retained earnings should increase by the amount of net profit (in-
come) of $160,000 as calculated on the pro formaincome statement for the quar-
ter, and by the net amount after dividends of $1.8 million for the year 2000.

When all these results are added up, we find that neither of the pro forma
balance sheets balances! However, this shouldn’t be surprising because we didn’t
use double-entry bookkeeping to balance our calculations. Instead, we made ava-
riety of independent assumptions about many of the accounts, taking care only to
be consistent with related projections in the respective pro forma income state-
ments. Having maintained this consistency, and given that we' re reasonably satis-
fied with our assumptions, the balancing figure required to equalize assets and
liabilities at the end of both periods will represent either the company’s net funds
need or excess funds as of the pro forma balance sheet date.

This plug figure, asit’s often called, serves as a quick estimate of what ad-
ditional indebtedness the company will face on the date of the statement, or what
uncommitted funds it will have at its disposal. But the plug won’t indicate what
peaks and valleys in funds requirements might have occurred during each of the
three months. These fluctuations could, of course, be found by generating inter-
mediate balance sheets more frequently than every 90 days.

In other words, we could find any major variationsin funding conditions by
taking financial “snapshots’ in more closely spaced intervals, such as months or
even weeks. Aswe'll see shortly, however, preparing a detailed cash budget isa
much more direct way of tracing the ups and downs of funding requirements
within the forecast period. But before illustrating the detailed cash budget for
XYZ Corporation, we need to discuss the further interpretation of balance sheet
changes by means of a cash flow analysis, using the third financial statement
commonly prepared in pro forma projections. This approach allows us to see the
cash uses and sources individually, and to reconcile them with the cash balances
on hand.

Pro Forma Cash Flow Statement

Aswe observed in Figure 5-2, some very significant changes took place between
the beginning and ending balance sheets of the two forecast periods. A pro forma
cash flow statement will help us highlight the cash movements caused by these
changes and their impact on the company’s financial condition. Using the tech-
niques discussed in Chapter 2, we can take the changes in the respective balance
sheets and selected information from the related income statements to construct
the pro forma cash flow analysis shown in Figure 5-3.

Reflecting prevailing practice, we' ve separated the various cash flow items
into cash flow from operations, cash flow from investment, and cash flow from fi-
nancing. It becomes quite obvious that the reduced operations of the last quarter
of 1999 are expected to release a significant net amount of working capital
(%$1,230,000) of which $1.2 million comes from reduced accounts receivable
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FIGURE 53 }

XYZ CORPORATION
Pro Forma Cash Flow Statements
For the Quarter Ended December 31, 1999, and the Year Ended December 31, 2000

($ thousands)
Quarter Ended Year Ended
12/31/99 12/31/00
Cash flow from operations:
Netincome. . .......... .. $ 160 $ 2,200
Depreciationeffect. .. ....................... 600 2,450
Changes in working capital:
Decrease (increase) in receivables . .. ........ 1,200 —450
Decrease (increase) in raw materials ......... 0 —100
Decrease (increase) in finished goods ........ 750 —-500
Increase (decrease) inpayables . ............ —410 600
Increase (decrease) inaccruals. . ............ -310 400
Total changes in working capital ........... 1,230 —50
Net cash flow from operations . .. ............ 1,990 4,600
Cash flow from investments:
Purchase of new equipment . ................. 0 -1,750
Purchase of patent (otherasset) .. ............. 0 —200
Proceeds from sale of machines .. ............. 550 0
Net cash flow from investments. . . ........... 550 —1,950
Cash flow from financing:
Repaymentofnotes. ........................ —1,500 —1,500
Repayment of constructionloan ............... —2,900 —500
Proceeds from stock options . . . ............... 250 0
Dividendspaid............................. 0 —400
Net cash flow from financing .. .............. —4,150 —2,400
Netcashflow................................ —1,610 250
Beginning cash balance. . .................... .. 1,450 —160
Endingcashbalance .......................... —160 90
Minimum cashbalance ........................ $1,250 $1,250
Funding requirement as of December 31 .......... 1,410 1,160

alone. These working capital funds sources almost triple the basic operating cash
flow (net income of $0.16 million plus depreciation of $0.6 million) into a total
cash inflow from operations of about $2.0 million.

In contrast, the growth assumed during all of 2000, affected by a similar
seasonal pattern latein the year, will cause essentially unchanged working capital
requirements. The higher net income, plus somewhat higher depreciation charges,
will almost totally be available for funding other needs, aswe'll see.

During the quarter, operating funds sources are far outweighed by signifi-
cant funding needs for financing, however. To meet various financial obligations
currently due, $4.4 million are scheduled for repayment. Of this total, the notes
payable of $1.5 million represent repayment of seasonal funding, made possible
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by the significant release of working capital asthe seasonal low approaches, while
a sizable payment of $2.9 million is due the building contractor. Cash received
from the sale of machinery and the exercise of stock options assists somewhat in
this. But in the end there is a cash outflow of $1.61 million for the quarter, only
dlightly offset by the planned reduction in the minimum cash balance. The re-
mainder to be financed is $1.41 million, as we aready observed from the pro
forma balance sheet of 12/31/99.

The conditions for the year 2000 are also affected by the repayment of notes
($1.5 million), and the balance due the contractor ($0.5 million). In addition, there
are significant investment outlays for machinery ($1.75 million) and patents
($0.2 million). Dividend payments of $0.4 million require funding as well. In
contrast to the fourth quarter pattern, thereis anet cash inflow of $0.24 million for
the year, but in order to maintain a minimum cash balance of $1.25 million, fund-
ing of $1.16 million must be obtained. Again, thisis the same figure we observed
as the “plug” in the pro forma balance sheet of 12/31/00. It appears that for the
foreseeable future XY Z Corporation will have to rely on financing of between
$1.0 million and $1.5 million to carry out the intentions reflected in the opera-
tional, investment, and financing areas of its business system.

It should be clear by now that any changes in the various assumptions for
the pro forma cash flow projections will directly affect the size of the funding gap.
In fact, it's often very helpful to test the sensitivity of the projected conditionsto
variations in key assumptions, such as sales volume, collection patterns, and ma-
jor cost deviations.

However, because we' ve looked at the fourth quarter as awhole, the likely
funding stresses falling within the three individual months of the last quarter of
1999 till haven't been dealt with. These occur because the gradual release of op-
erating funds caused by the seasonal slowdown during the quarter will likely lag
the decline in operating volume. As a consequence, the exact scheduling of re-
payments within the three-month period could cause significant temporary short-
falls. For example, if al repayments came due in October, the funding gap would
be much higher during that month than the pro forma statements suggest at the
end of December. Aswe' | see shortly, only adetailed cash budget can reveal such
hidden fluctuations.

To summarize, pro forma statements are a convenient and relatively simple
way of projecting expectations about a company’s performance. To create these
statements requires maintai ning consi stent assumptions between the income state-
ment and the balance sheet, but otherwise, a great degree of subjective judgment
isallowed. The balancing element in the pro forma balance sheet is the funds need
or funds excess resulting from the conditions assumed. The “plug” figure will of
course vary as assumptions are changed.

Pro forma cash flow statements help highlight the funds movementsimplied
by changes in the balance sheet. Pro forma analysisislimited by the static nature
of the balance sheet, which shows funds needs only at a specific point in time,
and not their ebb and flow. A more dynamic intraperiod analysis requires either
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generating several short-term pro forma statements at key decision points, or mak-
ing the detailed budgetary forecast embodied in the cash budget.

Cash Budgets

Cash budgets, or detailed cash flow projections, are very specific month-by-
month or even week-by-week planning vehicles normally prepared by a com-
pany’s financial staff. These budgets focus exclusively on the specific incidence
of cash receipts and payments—as distinguished from the leads and lags embod-
ied in the accrual accounting approach used by most enterprises. A financia ana-
lyst who develops a cash budget is very interested in observing the ongoing
changes in the cash account as assumptions are made, with the objective of main-
taining alevel sufficient to allow timely payments of all obligations as they be-
come due. Consequently, the analyst must plan cash activity in very specific
detail, reflecting the exact timing of the inflows and outflows of cash in response
to planned operational, investment, and financing decisions.

Aswe'll see, cash budgets again indicate the level of any funds needs or ex-
cesses. In fact, the amount at the end of the planning period will match exactly the
funding need or excess shown on the pro forma bal ance sheet—if the cash budget
was prepared with the same basic assumptions as those underlying the pro forma
statements.

Cash budgeting is quite simple in principle. It's very similar to personal
budgeting, where bills due are matched with receipts from paychecks, dividend
checks, bank interest payments, and so on. This matching is necessary, period by
period, to align funds requirements on the one hand, and cash available for pay-
ment on the other. Normally, the cash balance will fluctuate from day to day, week
to week, month to month, whether a personal or company budget isinvolved. If a
company’s collections from credit sales tend to lag for weeks while wages and
purchases must be paid currently, serious cash shortages can occur. (The concept
of lagsin relation to cash flow patterns was extensively demonstrated in Chapter
3.) Similarly, cash payments for nonrecurring items, such as outlays for capital
equipment, might cause temporary funding problems that must be met. Given its
focus and detail, the cash budget is the ultimate expression of cash flow analysis,
because in the end, all funds movements wind up as changes in the cash balance.

When preparing a cash budget, a time schedule of estimated receipts and
payments of cash must be laid out carefully. This schedule shows, period by pe-
riod, the net effect of projected activity on the cash balance, leaving out account-
ing allocations such as depreciation, which do not represent cash flows. The
selection of the time intervals covered by the cash budget depends on the nature
of the business and the trade terms under which it operates. If daily fluctuations
arelikely to belarge, asin the banking business, day-by-day projections are nec-
essary. In other cases, weekly, monthly, or even quarterly projections will suffice.

Let’s now return to the data of XYZ Corporation and prepare a monthly
cash budget for the last quarter of 1999. This will increase our understanding of
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the company’s cash flow patterns beyond what was provided by the pro forma
analysis alone. Figure 54 presents some of the basic data of the company’s oper-
ations regarding sales, production, and purchases. We show two months of actual

activitiesprior to thelast quarter, because (due to the nature of the credit termsfor
sales and purchases) the cash lag from these past months will influence the three
months being projected. Also, we're again showing matching totals for the year
ended 12/31/00, even though we' ve omitted the details behind these figures. Ac-
cordingly, we'll focus on the quarter in this discussion, knowing the totals for the
year 2000 were similarly derived.

The lag effect can be demonstrated clearly in the first item of the cash re-
ceipts, collection of receivables. On the assumption that the company’s customers
will continue to remit within the 30-day terms, cash recei pts for any month should
be the sales made in the prior month. In contrast, if there was a 60-day collection
period, collections would represent the sales made two months earlier. Thus, any
expected change in customer behavior or in credit terms themselves must be re-
flected in a different receipts pattern.

It's often helpful to draw a scale of time periods on which the days, weeks,
or months of dollar sales are recorded when they first occur. Using this scale, any
assumed collection experience can be simulated by “staggering” (that is, delay-
ing) the dollar receipts according to the appropriate number of days. For example,
aschedule of sales and collections on 30-day credit would appear as follows:

January February March  April May June
Creditsales .......... $25,000 $30,000 $40,000 $42,000 $35,000 $30,000
Collections. . ......... (Dec. sales) 25,000 30,000 40,000 42,000 35,000

In XY Z Corporation, proceeds from the exercise of stock options and from
the sale of used machinery have been budgeted in their respective months of inci-
dence. The total cash receipts for each month show a diminishing pattern which
lags the declining sales by a month. This reduction in collections is moderated
somewhat by the nonoperating proceeds from options and sale of used machinery.

Asweturn to cash disbursements, we encounter another lag in payments for
purchases made on credit. Under the normal credit terms of 45 days extended
to XY Z Corporation, we can assume that the company’s payments will trail by
45 days. Consequently, purchases made in the second half of August and the first
half of September will be paid for in October, with a similar pattern repeating it-
self in November and December. In other words, one month’s worth of purchases
staggered by 45 dayswill be paid in agiven month. Under these conditions, atime
scale with 15-day intervals will help illustrate the payment pattern.

Inasmuch as the last quarter of 1999 is projected with a declining monthly
pattern, assuming a December seasonal low in sales and manufacturing activities,
the staggered timing shifts earlier, somewhat higher cash receiptsinto a period of
lower operating activity, with reduced purchase and payroll payments being ex-
perienced as well. Net funds are released in the process, but these are not suf-
ficient to overcome the heavy debt repayments scheduled in October and



176 Financial Analysis: Tools and Techniques

FIGURE 54 |

XYZ CORPORATION
Sample Cash Budget for the Quarter Ended December 31, 1999
and for the Year ended December 31, 2000

($ thousands)
Total for
Total for Year Ended
Aug. Sept. Oct. Nov. Dec. Quarter 12/31/00
Basic data:
Unitsales................. 48,000 46,000 42,000 36,000 33,000 111,000 550,000
Unit production ............ 50,000 50,000 35,000 34,000 31,000 100,000 560,000
Change in units in inventory . . 2,000 4,000 —7,000 —2,000 —2,000 —11,000 10,000
Sales volume (on credit) . . . . . $4,450 $4,250 $3,850 $3,350 $3,050 $10,250 $52,250
Purchases (on credit) . ...... $ 760 $ 740 $ 520 $ 500 $ 460 $ 1,480 $ 8,400
Cash receipts:
Collection of receivables
(priormonth'ssales) ....................... $4,250 $3,850 $3,350 $11,450  $52,100
Proceeds from exercise of
stock options. .. ... .. 0 250 0 250 0
Proceeds from sale of
machines atbook value . ................... 0 0 550 550 0
Total cashreceipts .. ..................... 4250 4,100 3,900 12,250 52,100
Cash disbursements:
Payment for
purchases* ........ ... i, 750 630 510 1,890 8,300
Production payroll (from
operatingbudget) . ........ ... o 560 545 500 1,605 9,050
Manufacturing expenses (from
operatingbudget) . ........ ... . 1,265 1,260 1,235 3,760 21,700
Selling and delivery expenses
(fromsalesbudget) ........................ 350 345 335 1,030 4,800
General overhead (from
administrative budget) ..................... 200 200 200 600 2,350
Interest paymentondebt. .................... 0 0 175 175 850
Principal payment on note
payable......... ... ... 1,500 0 0 1,500 1,500
Federaltaxpayment . ....................... 400 0 0 400 850
Payment on construction
ofnewplant .......... ... ... i 0 2,000 900 2,900 500
Purchase of new
equUIPMEeNt. . ..ot 0 0 0 0 1,750
Purchase of patent
(otherassets). ..., 0 0 0 0 200
Dividendspaid............. ... ... ... 0 0 0 0 400
Total cash disbursements. . ................ 5,025 4,980 3,855 13,860 51,850
Net cash receipts
(disbursements) . ....... ... .. .. —-775 —880 45 -1,610 250
Cumulative netcashflow. ...................... $-775%$—-1,655%$—-1,610
Analysis of cash requirements:
Beginning cash balance ..................... 1,450 675 —205 1,450 —160
Netcashreceipts. . ......... ... ... —-775 —880 45 -1,610 250
Endingcashbalance........................ 675 —205 —160 —160 90
Minimum cashbalance ...................... 1,250 1,250 1,250 1,250 1,250
Cashrequirements .................c.covn.. $ 575 $1,455 $1,410 $1,410 $1,160

*For the quarter, normal terms of 45 days are assumed. Payments represent one month’s purchases prior to last 1.5
months (e.g., one-half of August and one-half of September’s payables are disbursed during October).
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November, and only December just about breaks even in terms of net cash re-
celpts and disbursements.

Had there instead been arising volume of operations, more cash would have
become tied up in working capital, requiring additional funding. In fact, we ob-
served that effect in the results for 2000, where working capital was assumed to
grow enough to offset the seasonal decline in the last quarter. Had the last quarter
of 1999 been a growth period, the cash budget would have reflected the lag effect
of the lower activities of the earlier months, with staggered collections rising, and
growing manufacturing outlays. It should be apparent by now that thereis acriti-
cal need for careful cash budgeting in any business where operating levels, re-
ceipts, and payments tend to vary significantly.

Other cash disbursements (payroll, manufacturing expenses, selling and de-
livery, and general overhead) are shown here without lags, on the assumption that
payments for these expenses and obligations will be made within the month they
are incurred. This assumption could be slightly incorrect in the case of payroll
disbursements and certain manufacturing expenses. Such items could indeed lag
by one or two weeks. How precisely these lags are dealt with is a function of the
relative size and importance of the cash flow issues they represent.

Production-related payments, such as payroll and raw materials purchases,
are based on the declining pattern of production shown in the basic data section
of Figure 54, which also reflects a gradual inventory reduction. Yet, in the pro
formaincome statement for the period, cost of goods sold assumptions were based
on the pattern of selling activities, to make the projection alittle easier. Thus, the
pro forma statement and the more detailed cash budget might differ because the
assumptions concerning sales and production are different. To ensure complete
consistency, it'stherefore necessary to determine carefully whether the pattern of
production is projected on a different basis than the pattern of sales.

As an example of such a potential difference, it's entirely possible that the
seasonal low could be used by management to build up inventories in advance of
the expected resurgence of sales. If that were so, the inventory assumption for the
pro forma balance sheet would have to be adjusted upward to show the buildup of
inventories and the resultant additional funds need. The cash budget, in turn,
would haveto reflect the higher expendituresinvolved in producing for inventory.
Recognizing such differences in production and selling patterns is a key to refin-
ing the projection of company performance, and to making cash budgeting results
consistent with the pro forma statements.

Thefinal result of our cash budget exerciseis a picture of the monthly cash
effect of the operating plans on which it is based, and the net cash needs or ex-
cesses incurred each month. Note that the cash needs at the end of December 31,
1999 ($1.41 million), and December 31, 2000 ($1.16 million), exactly match the
indications we received from the pro forma statements—not surprising, because
the same assumptions were used throughout.

While we' ve focused on a manufacturing setting for our example, the same
principles apply to the somewhat less complex conditionsin a service business or
aretailing or wholesaling operation. Payrolls and leasing costs, for example, will
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loom much larger in a service business, while purchases, inventories, and credit
terms take on greater importance in a retailing or wholesaling company. In a fi-
nancial institution, short- and long-term investment changes will be significant, as
will shiftsin deposits and other liabilities, with operations focused on personnel
and infrastructure costs. However, the process of devel oping assumptions for pro
forma statements and cash budgetsis very similar to whatwe have shown here. In
all cases they must be based on the physical aswell as financial levers particular
to each situation. The reader might recall our discussion in Chapter 3 about retail-
ing and wholesaling examples.

To summarize, cash budgets lay out in specific detail the exact timing inci-
dence of cash receipts and disbursements. Like household budgets, they allow us
to watch for peaks and valleys in cash availability and to schedule additional fi-
nancing or repayments as needed. Unlike pro forma statements (which are gener-
ally limited to the beginning and end of a specific period or to itstotal net effects),
cash budgets can be drawn up for as many intervals as desired within the period
to simulate the fluctuations in cash flow. Given the same assumptions in terms of
the volume of production and sales, and the handling of receipts, payments, and
credit, the cash budget and pro forma statements will agree in signaling the
amount of funds need or excess at the end of the period covered.

Operating Budgets

The pro forma statements and cash budget we prepared for XY Z Corporation pro-
vide an overall view of the company’s future performance. But in any sizable
company, a whole hierarchy of more specific operating budgets is normally pre-
pared. Operating budgets are essentially internal documents. As expressions of the
details of ongoing operations, such budgets are linked closely to the organiza-
tional structure and to the type of performance measurement used by the particu-
lar company. They’re part of the planning process we mentioned earlier, and are
very useful as background for pro formaand cash flow projections when a higher
degree of detail and accuracy is desired.

Most companies structure their operations into manageable parts, and for
each of them an executive or manager is held responsible. The structure might be
organized by functions, that is, sales, production, purchasing, and so on. In other
cases, the organization might be composed of a set of smaller profit centers, each
of which is expected to make a profit contribution to total company performance.
Some activities might be grouped into cost centers, focusing the managers' atten-
tion on cost-effectiveness. More recently, cross-functional teams have been used
for certain activities, with budget arrangements to match. Growing activity-based
costing and analysis efforts, which we've mentioned before, have refined bud-
getary processes even as they caused rethinking and restructuring—and outsourc-
ing—of certain activities in many companies. Even though there are countless
variations of organizational structures, the principles of budgeting and financial
projection are straightforward and commonly applicable.
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Any projection of operating results must be done in aform that reflects the
scope of the business unit involved. It must be related to the elements controllable
by the responsible manager, and should be done on the same basis as the one with
which the manager’s performance is measured. These criteria obviously require
that operating budgets be carefully designed to fit the particular unit’s conditions
and the management style of the company as awhole. This means that there’ll be
agreat deal of difference in the approach taken by various companies, even in the
same industry. There might even be differences within the same company in the
operating budgets used for different organizational units and processes. A grow-
ing body of literature has recognized the positive contribution of so-called re-
sponsihility accounting for tracking managers' results, more recently expanded to
include team management and process management concepts.

For purposes of our discussion, afew illustrations of basic operational bud-
geting will suffice. Among the various internal operating budgets routinely pre-
pared by XYZ Corporation are the annual sales budget by quarters and a
guarterly factory budget. The sales budget is designed to show the sales unit’'s
projected contribution to total corporate profits, while the factory budget reflects
expected output and the total costs incurred in producing the forecast volume.
There are many other types of profit and expense budgets, but we'll limit our dis-
cussion to these two, showing how they’re used to provide background informa-
tion for the financial analyst preparing and analyzing pro forma statements and
cash budgets. The principles employed in our examples are the same for any other
kind of budgeting arrangement.

Sales Budget

Asis shown in Figure 5-5, the sales manager must first project the level of unit
sales expected in the market territories served by the business. The projection is
made by major product lines. Most likely, this forecast will be built up from the
individual judgments of the persons closest to current and potential customers.
Economic conditions will likely be factored in, as will the impact of marketing
strategies XY Z Corporation and its competitors are likely to employ.

Next the price levels for each product must be estimated. Prices commonly
are afunction of three factors:

 Industry pricing practices.
» The competitive environment.
» The cost-effectiveness of the company’s manufacturing operations.

Once the price has been established, the sales revenue can be calculated.
Then the cost of goods sold for the products transferred internally or possibly pur-
chased on the outside must be determined. The difference between the revenue
and cost isthe margin before delivery achieved by the sales unit. Next are the pro-
jected delivery costs to the customers, if these are borne by the company. Con-
trollable selling expenses include compensation of sales personnel, travel and
entertainment, and sales support costs.
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FIGURE 55 !

XYZ CORPORATION
Sample Quarterly Sales Budget
For the Year Ended December 31, 1999

Quarter
First Second Third Fourth  Total
Basic data:
Unit sales (number of units):
ProductA. ....... ... ... .. ... 2,700 2,900 3,000 2,800 11,400
ProductB..................... 8,000 8,500 10,000 8,000 34,500
ProductC..................... 17,500 18,500 21,000 16,000 73,000
Price level (per unit):
ProductA. .................... $ 145 $ 145 $ 150 $ 150 —
ProductB..................... 92 92 95 95 —
ProductC..................... 74 74 74 74 —
Number of salespersons . .......... 25 25 25 26 —
Operating budget ($000):
Salesrevenue . .................. $2,423 $2,572 $2,954 $2,364 $10,313
Less: returns, allowances . ....... 25 26 28 24 103
Netsales . ...................... 2,398 2,546 2,926 2,340 10,210
Costofgoodssold. . .............. 1,916 2,051 2,322 1,868 8,157
Margin before delivery. ............ 482 495 604 472 2,053
Deliveryexpense. . ............... 56 60 68 54 238
Grossmargin. .. ... 426 435 536 418 1,815
Selling expense (controllable):
Salespersons’ compensation. . . . .. 94 94 94 98 380
Travel and entertainment. . .... ... 32 32 32 33 129
Sales supportcosts. . ........... 23 23 26 24 96
Total selling expenses . . ....... 149 149 152 155 605
Gross contribution . . .............. 277 286 384 263 1,210
Departmental period costs. . ........ 18 18 18 18 72
Net contribution . . . ............... 259 268 366 245 1,138
Corporate support (transferred):
Staff support ............ ... ... 23 25 25 27 100
Advertising. . .......... ... .. ... 50 50 75 50 225
Generaloverhead ................ 63 63 63 63 252
Total corporate support . ....... 136 138 163 140 577
Profit contribution (before taxes) . . . . . $ 123 $ 130 $ 203 $ 105 $ 561

The result is the gross contribution from selling activities, which must be
reduced by estimated departmental period costs (like rent, managers' salary, and
other items that do not vary with short-term fluctuations in volume) to arrive at
the net contribution provided by the department. After deducting allocated corpo-
rate support costs, which are staff support, advertising, and general overhead, the
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profit contribution for the period is established. In making all of these estimates,
the sales manager can use past relationships and selected ratios, tempered by his
or her judgment concerning changes in future conditions.

In our example, both basic data and dollar elements have been estimated
and set out by the four quarters and the full year of 1999. There’s nothing unique
about the format we have selected here, because many different arrangements of
such information are possible to suit any specific organization. Generally, acom-
pany prescribes the format for its managers to follow in preparing projected ac-
tivity budgets, both to maintain a degree of uniformity and to lessen the
accounting problem of consolidating the projections when preparing overall fi-
nancial forecasts. From the standpoint of financial projection, the sales and con-
tribution datain our example are the raw material which goesinto the company’s
total operating plan.

Production Budget

The sales budget we just discussed is basically a projection of profit contribution.
However, companies also must forecast for operations or activities that involve
only costs or expenses. An example of thistype of projection, a cost budget for a
factory, is shown in Figure 5-6. This time the data are given for each month.
We' veincluded three months and the total for the quarter. The period shown isthe
second quarter, during which sales and production are expected to increase.

Again, the amount of detail included and the presentation format are chosen
to suit the particular needs and preferences of the organization. This time we've
arranged the headings and data to show that certain cost items (both direct and pe-
riod costs) are under the control of the local manager. (Other costs, like allocated
general overhead, are transferred in from corporate headquarters and thus are be-
yond the local manager’s control.) This arrangement of datawill also be useful if
the operating plan serves as a control device with which to measure the unit’s per-
formance.

Both sales and cost budgets commonly include additional columnsin which
actual as opposed to projected figures are recorded. In addition, variance columns
are frequently used to measure deviations from plan. We'll not go into such re-
finements here, because our examples were only meant to show the type of inter-
nal budgeting and projection used formally or informally in most organizations
preparatory to developing an overall financia forecast.

Interrelationship of Financial Projections

It should be obvious by now that the various types of projection presented in
this chapter are closely related. If al three forecasts—pro forma statements, cash
budgets, and operating budgets—are based on the same set of assumptions about
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XYZ CORPORATION
Sample Production Budget
For the Quarter Ended June 30, 1999

April May June Total
Basic data:
Number of shifts (5-day week) . .. .. 3 3 3 3
Daysworked. .................. 20 21 22 63
Hourly employees per shift. .. ... .. 33 33 33 33
Number of machines. .. .......... 35 35 34 —
Unit production:
ProductA . .................. 1,000 1,050 1,100 3,150
ProductB ................... 2,400 2,510 2,640 7,550
Capacity utilization .. ............ 94% 94% 96% 95%
Downtime for repairs (hours) ... ... 0 36 0 36
Operating budget:
Direct costs (controllable):*
Manufacturing labor . .......... $57,600 $60,500 $63,400 $181,500
Raw materials. . .............. 53,800 56,400 59,200 169,400
Operating supplies . ........... 6,500 6,900 7,300 20,700
Repair labor and parts ......... 7,300 12,400 6,500 26,200
Power, heat, light . ............ 4,200 4,500 4,800 13,500
Total directcosts. .. ......... 129,400 140,700 141,200 411,300
Period costs (controllable):
Supervision. .. ... 5,500 5,500 5,500 16,500
Supportlabor . ............... 28,500 28,500 28,500 85,500
Insurance, taxes.............. 8,700 8,700 8,700 26,100
Depreciation . ................ 20,500 20,500 20,500 61,500
Total periodcosts . .......... 63,200 63,200 63,200 189,600
Total controllable costs . . . .. 192,600 203,900 204,400 600,900
General overhead (allocated). . . . .. 72,000 72,000 72,000 216,000
Totalcost. ..., $264,600 $275,900 $276,400 $816,900

*Where appropriate, unit costs can be shown.

receipts and collections, repayment schedules, operating rates, inventory levels,
and so on, they will all precisely fit together asillustrated in Figure 5-7.

The financial plans and the projected funds need or excess will differ only
if different assumptions concerning the various drivers affecting cash flows are
used, particularly between the pro forma statements and the cash budget. It is easy
to reconcile pro forma statements and cash budgets, however, by carefully think-
ing through the key assumptions to be made, one by one, and by laying out for-
mats that contain sufficient detail and properly timed background data.

The diagram shows how the various operational budgets flow into a con-
solidated cash budget, which in turn is reinforced by specific data from the in-
vestment and financing plans. The combined information supports the pro forma
statements at the top of the diagram. Thus, pro forma statements are the all-
encompassing expression of the expected conditions for the projected period. If
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we choose for planning purposes to develop a broad overall financial projection
using pro forma statements directly (rather than building them up from the com-
pany’s detailed plans and budgets), the results will in effect imply specific as-
sumptions about all the other elements in the diagram.

We haven't yet discussed some of the other elements shown in Figure 5-7.
Investment plans (capital budgets) are projections of new outlays for land, build-
ings, machinery and equipment, and related incremental working capital, as well
as major outlays for new products and services, expanding markets, new technol-
ogy, etc. They also contain plans to divest any of the company’s assets. Acquisi-
tions and divestitures of whole companies, lines of business, or activities are
usually part of these projections.

We recall that XY Z Corporation made a minor reduction in its fixed assets
by selling some used machines in 1999, and planned to purchase new equipment
items in 2000. Also, arecently constructed plant was in the final stages of com-
pletion, as evidenced by the amount that had become due and payable to the con-
tractor. This facility investment was already reflected on the actual balance sheet
of September 30, 1999, largely supported by long-term debt raised earlier. Only
the current payment due the contractor was properly scheduled as a pro forma
cash disbursement. Given the size of the plant investment, the company might
consider raising some additional long-term debt to fund the new facility, because
our projections of ongoing operations show insufficient cash flow to pay off the
contractor liabilities.
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Financing plans are schedules of proposed future additionsto or reductions
in indebtedness or ownership funds during the forecast period. They might in-
volve significant expansion or restructuring of a company’s capital structure, de-
pending on the projected capital requirements. XYZ Corporation planned no
specific future financing, but provisions will have to be made for financing the
sizable near-term funds need reveal ed with the help of our pro formaanalysis, and
to avoid straining current funds as the plant is paid off.

Saff budgets, as the name implies, are spending plans based on the expected
cost of operating various support functions of a company, such as the finance or-
ganization, human resources, legal and governmental affairs, and so on. These
budgets are prepared and used in the same fashion as other expense budgets, with
personnel expenses usually being the largest element. Services budgets are spend-
ing plans representing such service activities as customer or technical support, de-
livery and communication, online services of various kinds, and so on. Budgetary
categories will differ depending on the nature of the activity, of course.

Underlying the operating budgets and financial projections, Figure 5—7
shows a selection of key data sources, formal or informal, from which the relevant
drivers of physical and financial activities can be derived. Whether they are made
apparent or not, the structure of projections is supported by explicit or implicit
assumptions about such basic data and conditions. In our example of XYZ Cor-
poration we touched on a limited number of these areas, relying in all cases on
information given to us by management—who would have to base their expecta
tions on their understanding of all the conditions affecting their company.

A word about projection methodology should be added here. Any form of
financial projection involves both an examination of past trends and specific as-
sumptions about future behavior of revenues, costs, expenses, and other receipts
and payments. Past trend analysis can range from simple “eyeballing” of obvious
patterns to applying a variety of statistical methods to the available datain order
to establish atrend line or curve as the basis for judging future conditions. The
projection of key variables might start with such atrend, but hard, informed judg-
ments about likely changes must override the temptation merely to extrapolate
past conditions. The mathematical elegance of statistical methods should not be
allowed to supplant the effort of making realistic future assumptions about spe-
cific company and market conditions, industry performance, and the national and
world economic outlook affecting the likely financial performance of the busi-
ness. The end-of-chapter references and Appendix V are sources of information
on forecasting techniques and other processes that will assist the analyst in tech-
nical and judgmental aspects of financial projection.

Financial Modeling

In recent years, software developed for financial modeling has vastly expanded
the financial analyst’s ability to explore the consequences of different assump-
tions, conditions, and plans. In principle, such software packages are mathemati-
cal representations and templates of key financial accounting relationships, ratios,
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and formats, supported by automatic subroutines that calculate, update, and dis-
play data and results in whatever form is desired. While the degree of sophistica-
tion varies widely in these approaches, the processis based on the very same steps
and reasoning we discussed in this chapter.

The simplest form of financial modeling is found in the common use of
spreadshests to represent a particular set of relationships for analysis and manip-
ulation. Here the analyst specifies the basic formulas and connections underlying
the data and formats under review, but must take specia care to maintain internal
consistency. At the other extremeis a full-fledged financial model, usually devel-
oped by a company’s staff in collaboration with software vendors, which encom-
passes many elements such as the company’s accounting procedures, depreciation
schedules, tax calculations, debt service schedules, debt covenants and restric-
tions, inventory policies, and so on. In most cases, the terms used, key assump-
tions, and output formats are “custom tailored” so that the model reflects the
specific characteristics of a given company. This alows the analyst to calculate
the projected results of the conditions expected by the company, examine several
sets of assumptions, and assess alternative outcomes.

The major difference between the projection techniques we discussed ear-
lier in this chapter and the use of computer models is only the degree of auto-
mation in the process. A cash budget, even if done by hand, is essentially amodel
of the cash flow patterns of the company. In constructing such a budget, the ana-
lyst must take into account corporate policies regarding accounting methods, tax
reporting, and other detailed operating rules. These constraints also can be incor-
porated into abasic financial planning software package, or even a powerful mod-
eling program. The main differenceisthat the computer can run different options,
while simultaneously tracking all important interrelationships much more easily
and quickly than is possible when doing an analysis on a simple spreadsheet.

The financia modeling software available on the market is constantly
evolving, and the reader should become familiar with the available offerings. In
relative scope, the modeling packages range all the way from simple spreadsheet
templates with which to calculate condensed pro forma statements to highly so-
phisticated representations of acompany’s financial accounting system, and to so-
called enterprise models. In the last case, a generalized model is extensively
refined by experts to reflect the company’s specific situation. Some companies
have developed models that not only will calculate the results of specific sets of
assumptions, but also will contain optimizing routines that select the most desir-
able alternative investment and financing patterns according to criteria stipul ated
by management. Other models include statistical projection programs that can be
used for initial trending of key variables from past experience. It's clearly beyond
the scope of this book to detail the vast number of concepts and specialized tech-
niques involved in the building and use of computerized financial models. How-
ever, the reader can refer to Appendix |, which describes Modernsoft, Inc.’s
Financial Genome, an advanced financial analysis application commercially
available for use in connection with this book and for general professional usage.

Figure 5-8 depicts a broad overview of the major relationships represented
in afull-fledged financial model, with linkages to internal and external databases.



186 Financial Analysis: Tools and Techniques

FIGURE 5-8}
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The central element is the software program that governs the calculations and dis-
plays, with the inputs coming from various sources and databases as needed, and
the outputs grouped into our familiar categories of analysis, including special eco-
nomic analyses and shareholder value calculations. Such analytical capability per-
mits the use of clearly defined assumptions about corporate strategy and
operational plans, backed by trend analysis of relevant historical internal dataand
external information, to develop meaningful, consistent statements and analyses.
Once key drivers of performance and financial conditions are specified, the task
of projecting financia statements, cash flow patterns, and valuation aspectsisrel-
atively straightforward, asisthe use of extensive sensitivity analysis and scenario
planning. Strategic plans for several years ahead, the impact of potential acquisi-
tions or restructuring, or more near-term operational conditions can all be ex-
pressed in financial terms.

Sensitivity Analysis

As we mentioned, one of the advantages of financial modeling is the ability to
perform sensitivity analysis with considerable ease. This approach involves se-
lecting a few key performance drivers and altering them to determine the sensi-
tivity of the result to such changes. For example, one of the key assumptionsin
our pro forma analysis of XY Z Corporation was the usual seasonal pattern of an
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18 to 20 percent declinein salesvolume in the last quarter. If there were reason to
believe that a more serious drop might occur, the analyst could estimate the dollar
decline in contribution from each additional 1 percent decrease in volume. As-
suming all other conditions remain the same, that dollar decline would be the lost
contribution from the units left unsold.

Theimpact on cash needs would be traced by adjusting after-tax profits, and
by recognizing that there would be a change in working capital because saleslev-
els are lower, except in inventory where the unsold units might remain. If prices
were considered unstabl e, the impact of a series of assumptions about the effect of
lower prices for one or al of the product lines could be tested. In every case, the
critical issue would be the sensitivity of the cash needs to the changes in each of
the three months. Clearly, many other tests could be applied and related to the al-
tered result brought about by the change in any given assumption.

The key to thistype of reasoning is the analyst’s judgment as to which ele-
ments in the operating and financial patterns being projected are most subject to
variability. Then the task isto simulate how sensitive the desired result isto each
change. Care must be taken to observe any interrel ationships among the chosen
variables. These interrelationships include the inverse impact of price changeson
volume, and nonlinear conditions such as varying changes in some costs and cer-
tain activities in response to volume assumptions and load factors. Given such a
range of results, the decision maker using the analysis can judge the risk of the
proposed course and adjust operating and financial policies accordingly. A full-
fledged financial model is not critical to applying such sensitivity tests. Even our
simple pro forma statements and cash budgets can be modified easily on a spread-
sheet to answer basic questions of this sort.

Nonethel ess, with appropriate software, the analyst can examine many more
possibilities and determine the impact of a far greater number of assumptions.
Sensitivity tests can be performed on more than one variable simultaneously,
and whole scenarios can be developed with the financial impact reflected in the
output. We'll return to the topic of sensitivity analysis again in the chapters that
follow.

Key Issues

Thefollowing isarecap of the key issuesraised directly or indirectly in this chap-
ter. They are enumerated here to help the reader keep the materials discussed
within the perspective of financial theory and business practice.

1. Projecting the financial requirements of abusinessis alogical
extension of financial statement preparation and cash flow thinking. It's
the culmination of a set of planning assumptions that must be applied
consistently in the process to ensure consistency among the different
representations of the business provided by financial statements and
cash budgets. Given such consistency, the common link among the
displays will be the financing requirement identified.
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2. The process of financial projections rests on explicit and implicit
assumptions about the expected behavior of key driversin the future
periods under review. These can be derived from a detailed planning
process including strategic direction, operational budgeting, and other
key conditions affecting future performance, or they can be specified in
broad terms for a quick assessment. The main issue isto think through
the financial systems effectsin all areas of the business.

3. Extrapolation of past trends, such as margin percentages, expense
ratios, credit conditions, and asset turnover should be considered only
as a starting point, from which refinements must be made to allow for
likely changes in future conditions. Such key forecast drivers should be
identified and tracked to ensure reasonableness.

4. Sensitivity analysisis akey requirement for thoughtful planning of
financial requirements aswell as of other projections involving future
events. The impact on the final result from varying assumptions about
individual variables considered key drivers must be tested to assist in
judging the range of possible outcomes. Focusing on drivers with the
most impact will tend to sharpen the analytical and decision-making
process.

5. Whenever projections and plans are subject to uncertainty, especialy if
forecast periods are extensive, it's useful to develop alternate scenarios
based on consistent assumptions about sets of key drivers under
different potential conditions.

6. Financial modeling is an important activity which provides varying
degrees of automatic linkage among key variables and output formats.
It is not a substitute for judgment, however, because the underlying
assumptions necessary for an analysis require thoughtful choices and
insights, whether the model is highly evolved or merely asimple
Spreadsheet.

Summary

The principles of financia projection discussed in this chapter revolve around the
use of pro forma statements and various types of budgets. We observed that fi-
nancial projectionisonly part of the broader process of business planning. Finan-
cial projection can be expressed in the familiar form of financial statementsand in
many specificaly tailored budget formats. The processis simple in that it repre-
sents an orderly way of sorting out the financial impact of investment, operating,
and financing decisions. The process is difficult in that judgments about future
conditions are fraught with uncertainty—as planning of any sort must be.

Here, the use of sensitivity analysis, the calculation of the impact of al-
ternative assumptions, can narrow the range of uncertainty. Financial projection
basically is aform of modeling the future within the context of operationa and
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policy constraints. To the extent that more detail and more options for future plans
are desired, financial modeling can yield the significant benefits of speed and ac-
curacy of calculation. Greater insights can be derived from such modeling, but the
judgmental requirements for proper inputs and assumptions remain the same.

Analytical Support

Financial Genome, the commercialy available financial analysis and planning
software described in Appendix I, has the capability to develop and display pro
forma financial statementsin its forecasting mode, using forecast drivers and as-
sumptions specified by the user. The statements are fully integrated to provide the
net impact on cash needs or surpluses (the “plug” figure) resulting from any set of
assumptions made. The software is also accompanied by an interactive template
(TFA Template under “extras’), which provides a detailed cash budgeting prob-
lem. The templates allow the user to vary key assumptions and to study their im-
pact on the various results and statements (see “ Downloads Available” on p. 431).
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CHAPTER 6

DYNAMICSAND GROWTH
OF THE BUSINESS SYSTEM

| n Chapter 2 we characterized the business system as a dynamic growth model
and described in broad terms the interrelationship of decisions, financial yard-
sticks, and management policies used in the pursuit of shareholder value creation.
In the previous three chapters, we dealt with several specific aspects of financial
management: the movement of cash through the system, the evaluation of the fi-
nancial results of the system, and the projection of future financial requirements.
We ended Chapter 5 with a broad description of financial modeling as a valuable
assist in developing financial projections, after demonstrating basic pro formaand
cash budgeting processes as common tools for financial planning. Now we need
to return to our systems concept and become more specific about how some of the
system’s internal characteristics and dimensions affect changes in the cash flow
patterns that lead to shareholder value creation.

There are two important subjects that so far we' ve touched on only briefly,
but that are an integral part of understanding and modeling the business system,
namely leverage and the potential for growth. The reader will recall that financia
leverage and the funding potential with which to support growth were represented
in the financing sector of the business system diagram. We also recognized the in-
terplay of fixed and variable costsin the operational sector. At the time we briefly
indicated the trade-offs and choices that could be made by management in dealing
with these areas. Now it's time to integrate these concepts into a more thorough
financial planning discussion that deals with the operational and policy drivers
underlying the pro forma statements and cash budgets covered in the previous
chapter.

WEe'll focus first on the concept of |everage—the impact of fixed elements
on overall results—in two critical areas:

* Operating leverage.
» Financia leverage.

191
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Here we'll explore in detail the impact of volume changes on profitability
under avariety of assumptions about the nature and level of fixed elementsin the
company’s cost pattern, and deal with their implications for structuring and man-
aging the operational part of the system. Then we'll illustrate the impact of finan-
cial leverage on a company’s profitability, and how the introduction of fixed
interest chargesinto the financial system can both benefit a company’s return and
magnify the variability of these returns, based on atrade-off of risk versusreturn.

Last, we'll turn to an integrated modeling approach that’ |l demonstrate the
drivers of growth in the system and their financial implications. Our focus will be
on testing the financial impact of top-level policy changes in investment, opera-
tions, and financing. The vehicle for this process will be abasic financial growth
plan format, which in a highly summarized way alows us to visualize the inter-
relationship of the key financial dimensions and drivers affecting the performance
and growth of the total business system. We'll cover the following conceptsin
detail:

» Thebasic financial growth model.

» Determining sustainable and affordable growth.

e Theintegrated financial plan.

The reader is encouraged to revisit the first section of Chapter 2, which de-
scribes the business system and its key linkages, many of which we'll test in this

discussion. The broader concept of shareholder value creation will be dealt with
extensively in Chapter 12.

Leverage

Leverage, as previously mentioned, refers to the often favorable, but at times
problematic, condition of having within the overall cost pattern of the business
system a stable element which supports awide range of activity. Operating lever-
age simply means that part of the ongoing costs of a business are fixed over a
broad range of operating volume. As a result, profits are boosted or depressed
more than proportionally for given changes in sales volume. The phenomenon
is positive as long as volume is increasing; when volume turns down due to un-
favorable market conditions, there can be a large negative impact on operating
profit. Similarly, financial leverage occurs when a company’s capital structure
contains obligations with fixed interest rates. Earnings after interest and return on
equity are boosted or depressed more than proportionally as volume and profit-
ability fluctuate. However, there are differences in the specific elementsinvolved
and in the methods of calculation of each type of leverage. Both operating and fi-
nancial leverage can be present in any business, depending on the choices made
by management in structuring operations and the financing requirements, and the
respective impact on net profit will tend to be mutually reinforcing. We need to
understand the specific impact of leverage whenever it's encountered in a busi-
ness, asit is an important element in the financial planning process.
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Operating Leverage

Distinguishing between fixed and variable costs (those costs that vary with time
and those that vary with the level of activity) is an old idea. This separation of
costs by behavior isthe basis for break-even analysis. The idea of “breaking even”
is based on the simple question of how many units of product or service abusiness
must sell in order to cover its fixed costs before beginning to make a profit. Pre-
sumably, unit prices are set at alevel high enough to recoup all direct (that is, vari-
able) unit costs and leave amargin of contribution toward fixed (period) costs and
profit. Once sufficient units have been sold to accumulate the total contribution
needed to offset al fixed costs, the margin from any additional units sold will be-
come profit—unless a new layer of fixed costs has to be added at some future
point to support the higher volume.

Understanding this principle will improve our insight into how the opera-
tional aspects of a business relate to financial planning and projections. This
knowledge is also helpful in setting operational policies, which, especially in a
volatile business setting might, for example, focus on minimizing fixed costs
through outsourcing certain activities. But in a broader sense, it’ll alow usto ap-
preciate the distorting effect which significant operating leverage might exert on
the measures and comparisons used in financial analysis.

A word of caution must be added here. There's nothing absolute about the
concept of fixed costs, because in the long run, every cost element becomes vari-
able. All costsrise or fall asa consequence of management policies and decisions,
and can therefore be atered. As aresult, the break-even concept must be handled
with flexibility and judgment.

As we mentioned, introducing fixed costs to the operations of a business
tendsto magnify profits at higher levels of operation up to the point when another
layer of fixed costs might be needed to support greater volume. Thisis dueto the
buildup of incremental contribution which each additional unit provides over and
above the strictly variable costs incurred in producing it. Depending on the pro-
portion of fixed versus variable costs in the company’s cost structure, the total in-
cremental contribution from additional units can result in a sizable overall jump
in profit.

Analyzing aleveraged operating situation is quite straightforward. Once all
fixed costs have been recovered through the cumulative individual contributions
from a sufficient number of units, profits begin to appear as additional units are
sold. Profits will grow proportionally faster than the growth in unit volume. Un-
fortunately, the same effect holds for declining volumes of operations, which re-
sult in a profit decline and accelerating |osses that are disproportiona to the rate
of volume reduction. Operating leverage is definitely a double-edged sword!

We can establish the basic definitions as follows:

Profit = Total Revenue — Total Cost
Total Revenue = Volume (Quantity) X Price
Total Cost = Fixed Cost + Variable Cost
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Theformal way of describing leverage conditionsis quite simple. We'rein-
terested in the effect on profit (1) of changesin volume (V). The elementsthat bear
on this are the unit price (P), unit variable costs (C), and fixed costs (F). Therela-
tionshipis:

| =VP—-(VC+F)
Thisformula can be rewritten as:
I=VP-C)—F

which illustrates that profit depends on the number of goods or services sold times
the difference between unit price and unit variable cost—which is the contribution
to the constant element, namely fixed costs.

As unit volume changes, the unit contribution (P — C) multiplied by the
change in volume will equal the total change in profit. Under normal conditions,
the constant, fixed costs (F) will remain just that. The relative changesin profit for
agiven change in volume will be magnified because of this fixed element.

Another way of stating the leverage relationshipsisto use profit as a percent
of sales(s), one of theratios devel oped in Chapter 4. Using the previous notation,

S=Vp

and defining | in terms of the components, the formula becomes:

S_V(P—C)—F
B VP

and dlightly rewritten:

The relationship indicates that the profit/sales ratio depends on the contri-
bution per unit of sales, lessfixed costs as a percent of sales revenue. We observe
that, to the extent fixed costs are present, they cause areduction in the profit ratio.
Thelarger F is, the larger the reduction. Any change in volume, price, or unit cost,
however, will tend to have a disproportional impact on s because F is constant.

Now let’s examine how the process works, using some concrete examples.
WEe Il use the cost/profit conditions of asimple business with relatively high fixed
costs of $200,000 in relation to its volume of output and variable costs per unit.
Thefixed costs are largely overhead and costs related to owning and operating the
production facilities, including the depreciation effect. Our company has a maxi-
mum level of production of 1,000 units, and for simplicity, we assume there's no
lag between production and sales. Units sell for $750 each, and variable costs of
materials, labor, and supplies amount to $250 per unit. Every unit therefore pro-
vides a contribution of $500 toward fixed costs and profit.
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Figure 6-1's break-even chart is a ssmple representation of the conditions
just outlined. At zero volume, fixed costs amount to $200,000, and they remain
level as volumeisincreased until full capacity has been reached. Variable costs,
on the other hand, accumulate by $250 per unit as volume isincreased until alevel
of $250,000 has been reached at capacity, for atotal cost of $450,000. Revenue
rises from zero, in increments of $750, until total revenue has reached $750,000
at capacity.

Where the revenue and variable cost lines cross (at 400 units of output), a
break-even condition—no profit and no loss—has been reached. This means that

FIGURE 61 }
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*This diagram is available in an interactive format (TFA Template)—see “Analytical
Support” on page 222.

**Infinite because the base is zero.
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thetotal cumulative revenue of $300,000 at that point isjust sufficient to offset the
fixed costs of $200,000, plus the total variable costs of $100,000 (400 units at
$250 each). If operationsincrease beyond this point, profits are generated; at vol-
umes of less than 400 units, losses are incurred. The break-even point can be
found numerically, of course, by simply dividing the total fixed costs of $200,000
by the unit contribution of $500, which resultsin 400 units, as we expected:

Break-even point (I = zero): P_C_ \%
.. $200,000 .
Zero profit = 8500 400 units

The most interesting aspect of the break-even chart, however, is the clear
demonstration that increases and decreases in profit are not proportional. A series
of 25 percent increases in volume above the break-even point will result in much
larger percentage jumpsin profit growth.

The relevant change data are displayed in the table under the chart. They
show a gradual decline in the growth rate of profit from infinite to 51 percent.
Similarly, as volume decreases below the break-even point in 25 percent decre-
ments, the growth rate of losses goes from infinite to a modest 18 percent, as
volume approaches zero. Thus, changes in operations close to the break-even
point, whether up or down, are likely to produce sizable swings in earnings.
Changesin operations well above or below the break-even point will cause lesser
fluctuations.

We must be careful in interpreting these changes, however. Asin any per-
centage analysis, the specific results depend on the starting point and on the rela-
tive proportions of the components. In fact, managers will generally be much
more concerned about the total dollar amount of change in profit than about per-
centage fluctuations. Moreover, it's easy to exaggerate the meaning of profit fluc-
tuations unless they are viewed carefully in the context of a company’s total cost
structure and its normal level of operations.

Nevertheless, the concept should be clear: The closer to its break-even point
afirm operates, the more dramatic will be the profit impact of volume changes.
The analyst assessing a company’s performance or making financia projections
must attempt to understand where the level of its current operationsis relative to
normal volume and the break-even point, and then interpret the analytical results
accordingly.

Clearly, the greater the relative level of fixed costs, the more powerful the
effect of operating leverage becomes. Therefore, we need to understand this as-
pect of the company’s cost structure. In capital-intensive industries, such as stedl,
mining, forest products, and heavy manufacturing, most of the costs of production
are indeed fixed for a wide range of volumes. This tends to accentuate profit
swings as companies move away from break-even operations.

Another example is the airline industry, which from time to time substan-
tially increases the capacity of its flight equipment. The fixed costs associated
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with leasing and operating these expensive aircraft initially cause sharp dropsin
profit for many airlines. As business and private travel rise to approach the new
levels of capacity, well-managed airlines experience dramatic improvements in
profits, while marginal performers continue to suffer losses. In contrast, service
industries, such as consulting firms, can directly influence their major cost—
salaries and wages—by adjusting the number of employees as demand changes.
Thus, they’ re much less subject to the effects of the operating leverage phenome-
non. In many businesses, the use of temporary or contract employees has risen
dramatically in recent years, reflecting the desire to reduce in part the more long-
term obligations associated with regular employees.

As we mentioned before, in most situations management should assess
whether there would be value in reducing the level of fixed costs through creative
solutions such as outsourcing, partnering, and contract work arrangements that
move the responsibility for fixed expense obligations elsewhere. Such assess-
ments became a growing phenomenon in the 90s during the widespread efforts at
corporate restructuring and reengineering. Naturaly, there are trade-offsinvolved
in such choices, such as giving up control over what might be important elements
of value-creating activities.

There are three main elements management can influence in the operating
leverage relationship:

» Fixed costs.
» Variable costs.
* Price.

All three arein one way or another related to volume. We'll demonstrate the
effect of changesin all three by varying the basic conditions in our example.

Effect of Lower Fixed Costs

If management can lower fixed costs through energetic reductions in overhead by
using facilities more intensively, by contracting out part of its production, or
through other restructuring of the company’s activities, the break-even point
might be lowered significantly. As a consequence, the boosting effect on profits
will start at alower level of operations. Figure 6-2 shows this change.

Note that reducing fixed costs by one-eighth has led to a corresponding
reduction in break-even volume. It will now take one-eighth fewer units contrib-
uting $500 each to recover the lower fixed costs. From the table we can observe
that successive 25 percent volume changes from the reduced break-even point
lead to increases or decreasesin profit that are quite similar to our first examplein
Figure 6-1. Reducing fixed costs, therefore, is avery direct and effective way of
lowering the break-even point to improve the firm’s profit performance.

Effect of Lower Variable Costs
If management is able to reduce the variable costs of production (direct costs),
thereby increasing the contribution per unit, the action can similarly affect profits
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ABC CORPORATION
Simple Operating Break-Even Chart: Effect of Reducing Fixed Costs
(reduction of $25,000)

$800 - Contribution per unit
Revenue $750
700 Variable costs 250
Contribution  $500
% 600
= Profits
g 500 Break-even N
g 400 - pont— 7o
§ 300 = Original condition
e
= 200 lalalel ettt ks Inlelebetettteteelelebebebtteteteeleb
! Fixed costs of $175,000
Losses | '
100 :
T T T " Y T T T T T 1
0 100 200 300 400 500 600 700 800 900 1,000

Break-even volume 350 units

Profits and Losses as a Function of Volume Changes of 25 Percent

Volume Increase Profits Increase
350 . ... — -0- —
438 .. ........ 25% $ 44,000 Infinite*
547 .. ... ..., 25 98,500 125%
684 .......... 25 167,500 69
855 .......... 25 252,000 51

Volume Decrease Losses Increase
350 . ... — -0- —
262 . ......... 25% $ 44,000 Infinite*
196 .......... 25 77,000 75%
147 .. ...... .. 25 101,500 32
110 .......... 25 120,000 18

*Infinite because the base is zero.

at current levels and influence the movement of the break-even point itself. In Fig-
ure 6-3, we' ve shown the resulting change in the slope of the variable cost line,
which in effect widens the area of profits. At the same time, loss conditions are
reduced.

However, the change in break-even volume resulting from a 10 percent
change in variable costs is not as dramatic as the change experienced when fixed
costs were lowered by one-eighth. The reason is that the reduction applies only to
asmall portion of the total production cost, as variable costs are relatively low in
this example. (This illustrates the point we made earlier about having to consider
the relative cost proportionsin this type of analysis.)
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FIGURE 63 }

ABC CORPORATION
Simple Operating Break-Even Chart: Effect of Reducing Variable Costs
(reduction of $25 per unit)

$800 Contribution per unit
Revenue $750
700 Variable costs 225
Contribution  $525
£ 600 .
K Profits
O . . e
S 5007 Break-even Original condition
S . .
Pt 1 point T g -7 :
g e P e = 225Nt
% 3004 000000 JeE== vari
o
£ | Fixed costs of $200,000
200 :
|
100 Losses |
\A
0 T T T I T T T T T 1
100 200 300 400 500 600 700 800 900 1,000

Break-even volume 381 units

Profits and Losses as a Function of Volume Changes of 25 Percent

Volume Increase Profits Increase
38l.......... — -0- —
476 .......... 25% $ 49,900* Infinitet
595 .......... 25 98,500 125%
744 ... ... ... 25 167,500 69
930 .......... 25 252,000 51

Volume Decrease Losses Increase
381l.......... — -0- —
286 .......... 25% $ 50,150 Infinitet
215.......... 25 87,125 75%
161.......... 25 115,475 32
121.......... 25 136,475 18

*First 25 percent change not exactly equal due to rounding.
tlnfinite because the base is zero.

Only at the full capacity (1,000 units) does the profit impact of $25,000 cor-
respond to the effect of the reduction of $25,000 in fixed costs in the earlier ex-
ample. At lower levels of operations, lower unit volumes and the lesser impact of
variable costs combine to minimize the effect. Nevertheless, the result is a clear
improvement in the break-even condition, and a profit boost is achieved earlier on
the volume scale. Again, 25 percent incremental changes are tabulated to show the
specific results.
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Effect of Lower Prices

Up to this point, we' ve concentrated on cost effects which are largely under man-
agement’s control. In contrast, price changes are for the most part dependent on
the firm’'s competitive environment. As aresult, price changes normally affect the
competitive equilibrium and will directly influence the unit volume a businessis
ableto sdll. Thus, it's not enough to trace the effect of raised or lowered priceson
the break-even chart, but we also must anticipate the likely impact on volume
resulting from the price change. In other words, raising the price could more than
proportionally affect the unit volume the company will be able to sell competi-
tively, and the price action could actually result in lower total profits. Conversely,
lowering the price could more than compensate for the lost contribution per
unit by significantly boosting the total unit volume that can be sold against
competition.

Figure 64 demonstrates the effect of lowering the price by $50 per unit,
a 6.7 percent reduction. Note that this change raises the required break-even
volume by about 11 percent, to 444 units. In other words, the company needs to
sell an additional 44 units just to recoup the loss in contribution of $50 from the
sale of every unit.

For example, if the current volume was 800 units, with a contribution
of $400,000 and a profit of $200,000, the price drop of $50 per unit would
require the sale of enough additional units to recover 800 times $50, or $40,000.
The new units required will, of course, provide the lower per-unit contribution
of $45

Under these conditions, as many as 89 additional units ($40,000 + $450)
have to be sold at the lower price to maintain the $200,000 profit level, which rep-
resents a volume increase of 11 percent. Note that this results in a more than pro-
portional change in unit volume (11 percent) versus the drop in price (6.7
percent). Price changes affect internal operating results, but they could have an
even more pronounced and lasting impact on the competitive environment. If a
more than proportional volume advantage—and therefore improved profits—can
be obtained over asignificant period of time after the price has been reduced, this
could change the competitive situation to the company’s advantage. Otherwise, if
price reductions can be expected to be quickly matched by other competitors, the
final effect could simply be adrop in profit for everyone, because littleif any shift
in relative market shares would result. The airline price wars mentioned earlier are
a prime example of this phenomenon.

Thisisn't the place to discuss the many strategic issuesinvolved in pricing
policy; the intent is merely to show the effect of this important factor on the
operating area of the business system and to provide a way of analyzing likely
conditions.

Multiple Effects on Break-Even Conditions
Up to now, we' ve analyzed cost, volume, and price implications and their impact
on profit separately. In practice, the many conditions and pressures encountered
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FIGURE 64 }

201

ABC CORPORATION

Simple Operating Break-Even Chart: Effect of Reducing Price

(reduction of $50 per unit)

$800 Contribution per unit Revenue — price of $700/unit
Revenue $700 T
700 Variable costs 250
Contribution ~ $450 Origi
2 _ riginal
3 600 condition
S 500 Break-even
© point
4 400
c
]
g 300
£ ' Fixed costs of $200,000
F 200 > l :
// I
F |
100 - Losses _ |
T T T Y L T T T T T 1
0 100 200 300 400 500 600 700 800 900 1,000

Break-even volume 444 units

Profits and Losses as a Function of Volume Changes of 25 Percent

Volume Increase Profits
44 ... ... .. — -0-
555 ......... 25% $ 49,750*
694 ......... 25 112,300
867 ......... 25 190,150

1084 ......... 25 287,800

Volume Decrease Losses
44 ... ... .. — -0-
333......... 25% $ 50,150*
249 ... ... .. 25 87,950
187 . ........ 25 115,850
140 . ........ 25 136,000

Increase
Infinitet
125%
69
51

Increase
Infinitet
75%
32
18

*First 25 percent change not exactly equal due to rounding.
TlInfinite because the base is zero.

by a business often affect these variables simultaneously. Cost, volume, and price
for a single product might all be changing at the same time in subtle and often
non-measurable ways. The analysisis further complicated when several products
or services are involved, as is true of most magjor companies. In such cases,
changes in the sales mix can introduce many additional complexities.

Moreover, our simplifying assumption to make production and sales simul-
taneous doesn’t necessarily hold true in practice; the normal lag between produc-
tion and sales has a significant effect. In a manufacturing company, sales and
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production can be widely out of phase. Some of the implications of this condition
were discussed in Chapter 3, when we dealt with funds flow patterns caused by
varying levels of operations, and in Chapter 5 when we examined the relationship
of cash budgets and pro formaincome statements.

So far we' ve also assumed that operating conditions were essentially linear.
This allowed us to simplify our analysis of leverage and break-even conditions.
A morerealistic framework is suggested in Figure 6-5. The chart shows potential
changes in both fixed and variable costs over the full range of operations. Possi-
ble price-revenue devel opments are also indicated. |n other words, changesin all
three factors affecting operating leverage are reflected at the same time.

Figure 6-5 further shows that the simple straight-line relationships used in
Figures 6-1 through 6-4 are normally only approximations of the “ step functions’
and the gradual shiftsin cost and price often encountered under realistic circum-
stances. Inflationary distortions arising over time also must be considered. A few
examples of the possible changes and likely reasons are described bel ow.

Target Profit Analysis

One application of operational leverage calculations is the use of target profit
analysis as part of the planning process of a company. It takes into account the

FIGURE 65 }

ABC CORPORATION
Generalized Break-Even Chart:
Allowing for Changing Cost and Revenue Conditions
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A. Anew layer of fixed costs is triggered by growing volume.

B. A new shift is added, with additional requirements for overhead costs.

C. Afinal small increment of overhead is incurred as some operations require overtime.
D. Efficiencies in operations reduce variable unit costs.

E. The new shift causes inefficiencies and lower output, with more spoilage.

F. The last increments of output must be sold on contract at lower prices.
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relative proportions of fixed and variable costs expected to occur in the company’s
system. Given projections of total fixed costs (F), estimates of variable costs (C),
and expected price (P), the unit volume required to achieve any desired pretax tar-
get profit (TP) can be determined with the basic break-even formula:

F+TP
P-C

Volume for target profit; V =

Similarly, if management wishes to test the level of variable costs (C)
allowable for any desired pretax target profit (TP), with an estimated unit vol-
ume (V) and price (P) based on expected market conditions and projected fixed
costs (F), the formula can be rewritten as:

(F + TP)

Variable unit cost for target profit: C = P — v

Thereader isinvited to rewrite the formulafor the required price to achieve
adesired pretax profit, and also to determine the change required to put the for-
mula on an after-tax basis. Calculations of this kind serve well to scope the di-
mensions of the planning process, but cannot be substituted for detailed analysis
and projections as discussed in Chapter 5. The approach is helpful for analysts and
managersto recognize in broad terms the implications of the company’s operating
leverage.

Financial Leverage

The concept of introducing an element of fixed cost into the financial system also
applies to financial leverage. In the case of operating leverage, we saw that ad-
vantage can be gained from afixed level of cost that serves awide variety of vol-
ume conditions. With financial leverage, advantage is gained from the expectation
that funds borrowed at a fixed interest rate can be used for investment opportuni-
ties earning rates of return higher than the interest paid on the funds. The differ-
ence, of course, accrues as profit to the owners of the business and boosts the
return on equity, as seen in Chapter 4. Viewed superficially, the implication would
be that aslong as acompany’sinvestments consistently provide returns above this
rate of interest, the augmented rate of return on equity would benefit the share-
holders. The opposite would, of course, apply if the company earned returns on its
investments below the rate of interest paid.

We remember, however, that the basic principle of value creation requires
that the return on all investments already in place as well as on any future invest-
ments must exceed not only the interest paid on debt but also the expectations of
the holders of the company’s shares. Shareholder value can be created only if the
combined cost of capital, representing all long-term funding sources, is consis-
tently exceeded. We established this principle early on and will revisit it in detail
in Chapters 9 and 12. Thisreturn requirement doesn’t affect or alter the principles
of leverageitsalf, but it forces usto think carefully about the minimum level of re-
turn with which resources have to be employed. Instead of considering the rate of
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interest as the threshold return, it'sthe overall cost of capital that must be met and
exceeded.

Given that higher standard, however, the effect of financial leverageis still
derived from the fixed nature of the interest charges relative to the overall return
created, with the difference, positive or negative, accruing to the shareholders.
The principle is simple: Using return on shareholders' equity as the criterion, the
higher the proportion of debt—and its fixed interest charges—in the capital struc-
ture, the greater will be the leverage contribution to the return on shareholders’
equity, for a given positive return achieved on the investments. Conversely, as
achieved returns drop below the rate of interest (tax-adjusted), the fixed nature of
the interest charges will begin to magnify the reduction in return on equity. The
reader will recall the diagram in Chapter 4, p. 136, which shows the connection of
financial leverage to return on equity.

To illustrate the relationships further, Figure 6-6 shows the leverage ef-
fect on the return on equity measure under three different levels of return on net
assets. All three curves are drawn with the assumption that funds can be borrowed
at 4 percent per year after taxes. If the normal return before interest, after taxes
on the company’s capitalization is 20 percent (curve A), growing proportions
of debt cause a dramatic rise in return on equity. This return jumps to infinity as
debt nears 100 percent—obviously a dangerous extreme in capital structure

BPc U RE 66 }

ABC CORPORATION
Return on Equity as Affected by Financial Leverage
(after-tax interest on debt is 4 percent)

1007 I A: Return on net assets = 20%
B: Return on net assets = 12%
C: Return on net assets = 5%

90

After-tax return on equity (percent)

0 T T T 1
25 50 75 100

Debt as percentage of capitalization
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proportions. Curves B and C show the leverage effect under more modest invest-
ment return conditions. While somewhat lessened, the return on equity still shows
sharp increases as the proportion of debt rises. We haven't drawn the downward
sloping curves that would reflect a sharp plunge in negative return on equity when
the return drops below 4 percent, the after-tax cost of interest. This effect is also
suggested by the increase in the distances between curves A, B, and C at higher
debt levels.

To express financial leverage relationships formally, we begin by defining
the components, as we did in the case of operating leverage. Profit after taxes (1)
now hasto be related to shareholders' equity (E) and long-term debt (D). We also
single out the return on shareholders’ equity (R), and the return on capitalization
(net assets) (r) before interest and after taxes, and the after-tax rate of interest (i).

First we define the return on shareholders’ equity as:

and the return on capitalization (the sum of equity and debt) as:

r:I-I—Di
E+D

We now restate profit (1) in terms of its components:
| =r (E + D) — Di

which represents the difference between the return on the total capitalization
(E + D) and the after-tax cost of interest on outstanding debt (Di). We substitute
this restated profit for Rin our initial return on equity formula, which now reads:

_,(E+D)-Di

R E

and which can be further rewritten as:
R=r+ % (r—1)

This formulation highlights the leverage effect, represented by the positive
expression after r (that is, the proportion of debt to equity), multiplied by the dif-
ference between the earnings power of net assets and the after-tax cost of interest.
Thus, to the extent that debt is introduced into the capital structure, the return on
equity is boosted as long as after-tax interest cost doesn’'t exceed earnings power.
Thisisthe net leverage contribution, which we displayed in our systems view of
key ratios in Chapter 4 on p. 136. Companies with different degrees of leverage
will, even if their earnings power is the same, achieve different returns on equity
due to the specific net leverage contribution (or detraction) caused by their capi-
tal structures. Analysts must therefore be careful in making direct comparisons of
ROE resuilts.
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When we apply the formula to one set of conditions that pertained to
Figure 6-6, the results can be calculated as follows. Given i = 4 percent, and
r = 12 percent, if

(1) D= 0OandE = $100, then Requals 12.0%
(2) D=%25andE = $75, then Requals 14.7%
(3) D=$%$50and E = $50, then R equals 20.0%
(4) D =$75andE = $25, then R equals 36.0%

In thisillustration, we have four different debt/equity ratios, ranging from
no debt in the first case to a 3:1 debt/equity relationship in the fourth case. Given
an after-tax cost of interest of 4 percent, and the normal opportunity to earn
12 percent after taxes on net assets invested, the return on equity in the first case
is also 12 percent after taxes—because no debt exists, and the total capitalization
is represented by equity.

As increasing amounts of debt are introduced to the capital structure, how-
ever, the return on equity is boosted considerably, because in each case, the return
on investment far exceeds the cost of interest paid to the debt holders. This was,
of course, demonstrated in the graph of Figure 6-6. The reader isinvited to work
through the opposite effect, that is, interest chargesin excess of the ability to earn
areturn on the investments made with the funds.

We're also interested in the impact of leverage on the return on net assets,
or capitalization (r), which we obtain first by reworking the formula

D .
=r+=( -
R=r E(r i)

into

_ RE+Di
E+D

Giveni = 4 percent, and R = 12 percent, we can determine the minimum
return on capitalization necessary to obtain areturn on equity of 12 percent, for

(1) D= 0andE = $100, then R equals 12%

(2) D=$%$25and E = $75, then Requals 10%

(3) D=%50and E = $50, then R equals 8%

(4) D=9%75and E = $25, then Requals 6%

Thisis auseful way of testing the expected return from new investments.
The approach simply turns the calculation around by fixing the return on equity
and letting the expected return on investment vary. The processis straightforward.
Note that the required amount of earnings on net assets, or capitalization, drops

sharply as leverage is introduced, until it begins to approach the 4 percent after-
tax interest cost. It'll never quite reach this figure, however, because normally
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some amount of equity must be maintained in the capital structure to keep the
company viable.

Whileit's simple to work out the mathematical relationships, the trandation
of these conditions into the appropriate financial strategies is much more com-
plex. No management is completely free to vary the capital structure at will, and
there are practical, aswell aslegal and contractual constraints, on any company to
maintain some normalcy on the liability side of the balance sheet. While no
absolute rules exist, the various tests of creditworthiness run the gamut of the
ratios discussed in Chapter 4, particularly the measures oriented to the lenders’
point of view.

With enlightened self-interest in mind, lenders will impose upper limits on
the amount of debt capital to be utilized by any potential borrower. For manu-
facturing companies, the amount of long-term debt will normally range between
0 and 50 percent of their capitalization, while public utilities will range between
30 and 60 percent. Trading companies with highly liquid assets might have
even higher debt proportions. At the same time, restructuring and corporate re-
engineering are shifting both capital requirements and debt levels in many in-
stances. For example, outsourcing as part of corporate strategy might serve to
reduce the need for capital, including debt, because part of the asset base is effec-
tively transferred to suppliers. The vast increase in leveraged buyouts during the
1980s introduced far higher than normal levels of debt into the capital structures
of many companies. In those cases, financial leverage is used to the ultimate ex-
tent, which also vastly increases the companies’ exposure to the adverse effects of
cash flow falling below expectations.

The most important issue around the use of financial leverage, however, re-
lates to itsimpact on acompany’s overall market value. Financia theory hasfirmly
established that introduction of financial leverage into an unleveraged capital struc-
ture will raise the market value of the company because of the changein total return
to debt and equity holders—but only up to apoint. Theliftin market vaueisin fact
afunction of the corporate tax deductibility of the interest cost of debt, as demon-
strated in Figure 6-7. As debt levelsincrease, the value of this favorable tax shield
impact increases. Here we' ve assumed atota capita of $2.0 million, on which pre-
tax operating earnings are 30 percent, or $600,000. With no debt, there are no inter-
est charges and net income after taxes of 40 percent is $360,000. If instead we
assume a 50 percent debt level, interest at 8 percent on $1.0 million amounts to
$80,000, lowering taxable income and income taxes paid, thus dropping net income
to $312,000. At 75 percent debt we' ve assumed a higher interest rate of 10 percent,
due to the greater financial exposure, and net income drops to $270,000.

Note, however, that XY Z Corporation’sinvestors can claim potential distri-
bution of after-tax income in the form of dividends to the shareholders, plus actual
payment of interest to the debt holders, a total which rises from $360,000 to
$420,000 under the three conditions. As it turns out, the increase of $32,000 in
potentia distribution from zero to 50 percent debt is exactly the amount of taxes
saved through the deductibility of interest (40 percent of $80,000). The increase
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XYZ CORPORATION
Impact of Leverage on Earnings and Distribution

($ thousands)
Debt Proportion
0 50 75
Total capital . ..........cc i $2,000 $2,000 $2,000
EBIT @ 30% of capital. . . ................... 600 600 600
Interest expense @ 8% and 10% ............. 0 80 150
Income beforetaxes. . ........... ... ... ... .. 600 520 450
Income taxes @ 40%. .. ......... .. 240 208 180
Netincome. ............ ... 360 312 270
Distribution of after-tax income:
Dividends......... ... ... 360 312 270
Interest. . ... . e 0 80 150
Total income to investors* . .............. 360 392 420
Distribution of income assuming no taxes:
Dividends............ .. ... i 600 520 450
Interest. . ... 0 80 150
Total income to investors . . .............. $ 600 $ 600 $ 600

*Before personal income taxes.

in distribution of $60,000 from zero to 75 percent debt likewise represents the tax
savings of 40 percent on $150,000 of interest. Shown in the next set of figuresis
the result if income taxes didn’t exist—and, as we might expect, there's no change
in the distribution potential, regardless of the amount of leverage introduced, be-
cause the tax shield has disappeared. Naturally, in a no-tax environment the total
available for distribution would be much higher; in fact it would remain at the
level of EBIT, with the pattern of distribution again shifting gradually toward the
holders of debt as leverage and risk increased.

WEe ve demonstrated herein very basic termsthat successful employment of
financial leverage does in fact create higher overal returns, if all potential dis-
tributions are taken into account, because there is a true economic savings from
employing fixed, tax-deductible interest in the capital structure. Aswe'll seein
Chapter 12, the stock market ascribes a higher market value to a company that is
able to bring about an improved result from a cash flow standpoint.

Thereisarisk-reward trade-off, however. Asthe proportion of debt with its
fixed requirements rises to levels at which the risk of nonperformance and even
bankruptcy looms ever higher, the expectations of shareholders and creditors will
increasingly factor in the potential for difficulties, and the market value of the
company will level off and even decline. The trade-off here is simply between the
economic cash flow implications from the obtainable tax savings and the cash
flow implications from financia stressand even failure. The“right” level of lever-
age will differ greatly among companies, industries, and management styles.
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Finding the optimal degree of leverage for a business requires a careful assess-
ment of potential financial risks, which are afunction of the variability of perfor-
mance of the company’s business system, the outlook for the markets served,
competitive conditions, strategic positioning, and so on. In short, successful ap-
plication of financial leverage is much more than a numerical exercise, and we'll
return to it when discussing capital structure planning in Chapter 10. The reader
is also referred to the various sources listed at the end of this chapter for more
insights.

Our main interest for the rest of the chapter is in the demonstrabl e effect of
financial leverage on the broader area of financial planning for a company. As
such, it's only one of several aspects affecting overall performance. In the next
section, we' |l integrate the numerical aspects of financial leverage aswell as other
key factorsinto a broader financial plan.

Financial Growth Plans

Most managers aspire to building ever larger businesses, whenever the opportuni-
ties in the marketplace permit this. Typically, common shareholders also expect
growing economic benefits to accrue from share ownership. As a consequence,
profitable and sustainable growth within the competitive environment is one of
the key underpinnings of shareholder value creation, as we'll discussin detail in
Chapter 12. Thus, it's not surprising that one important dimension of financial
planning is continual assessment of the effects of growth on investment, opera-
tions, and financing. The choices of financial policy open to management have
different impacts on the expected results, and therefore must be tested along with
the operational aspects of the plans.

Management can set a variety of financial objectives and financial policies
to direct and constrain the company’s planning effort and the specific financial
projections based on these plans. One of the most commonly used financial ob-
jectivesisreturn on shareholders' equity, even though this measure is accounting
based and not necessarily an indicator of value creation. We'll use it here to
demonstrate the planning process. The objective of a specific return on share-
holders' equity in turn is derived from underlying objectives about:

» Growth in earnings per share.

e Growth in dividends per share.

» Growth in total profits.

¢ Growth in shareholders’ equity.

» Growth in market value.

None of these objectives can be used singly as an overall standard, of
course. In fact, the strong emphasis in recent years on shareholder value creation

and total shareholder return achieved has put many of the accounting-based mea-
sures into a secondary role. As we'll discuss and demonstrate in more detail in
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Chapters 11 and 12, shareholder value creation ultimately is based on cash flows
and market expectations, while total shareholder return takes into account the
combined return to the investor from dividends and changes in the market price of
the stock. The accounting measures remain important, however, because they're
conveniently derived from published financial statements, and can be visibly
linked to financial policies. Foremost among these financial policiesisthe amount
of financial leverage the company considers prudent, while subsidiary to it are the
various measures of creditworthiness that management will wish to observe as
constraints.

To demonstrate the buildup of an integrated financia plan that enables usto
observe the effect of growth and its relationship to financial objectives and poli-
cies, we will begin by selecting just one of the objectives named above to work
through a simple conceptual model of a hypothetical company. The format of this
model is the basic framework that we'll use later to build a more detailed inte-
grated financial plan. It'll also serve to demonstrate the concept of sustainable
growth.

Basic Financial Growth Model

A simpleway of demonstrating the interrelated elements that affect growth in the
business system is to use the objective of growth in shareholders equity, as
recorded on the balance sheet. Not only isthis particular element easy to calculate,
but it also encompasses the effects of profit growth and dividend payout—apart
from any changes caused by issuing new shares or repurchasing existing sharesin
the market.

Figure 6-8 represents this simplified financial model that allows usto trace
the aspects affecting equity growth in a company, namely, leverage, profitability,
earnings disposition, and financing. With its help, we can demonstrate the effect
that different financial policies have on this objective. In fact, the model is abroad
representation of our business system as discussed in Chapter 2.

Three cases have been worked out. Thefirst represents an unleveraged com-
pany with $500,000 in equity, which pays no dividends and reinvests all of its
profits in operations similar to its present activities. The second case shows the
same company, but in aleveraged condition with debt at 50 percent of capitaliza-
tion. In the third case, we take the conditions of the second case, but assume adiv-
idend payout of 50 percent of earnings. All other financial conditions are assumed
to remain constant.

Let’s trace through the data for Case |. Given a gross return on net assets
(capitalization) of 10 percent after taxes, the amount of net profit generated for the
year is $50,000, al of which is the basic funding potential that can be reinvested
in the company’s activities in the form of new investment for expansion, profit
improvements, and so on.
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FIGURE 68 }

Financial Growth Moddl: Three Different Policies* ($ thousands)

Case | Case ll Case lll
Capital structure:
Debt as percent of capitalization. ... .. ... 0 50% 50%
Debt ... 0 $250 $250
Equity . ... $500 $250 $250
Net assets (capitalization). ... ........ $500 $500 $500
Profitability (after taxes):
Gross return on net assets**. .. ......... 10% 10% 10%
Amountof profit. . .................... $ 50 $ 50 $ 50
Interestrate. . ............... ... ..... 0 4% 4%
Amount of interest. . .................. 0 10 10
Profit after interest. . .. .............. 50 $ 40 $ 40
Disposition of profit:
Dividend payout . .................... 0% 0% 50%
Dividends paid ...................... 0 0 20
Reinvestment of profit. . ............. 50 $ 40 $ 20
Financing:
Additionaldebt . .............. ... ... 0 40 20
Funding potential .................. 50 $ 80 40
Cash flow implications:
Amount of after-tax profit .............. $ 50 $ 40 $ 40
Depreciationeffect . .................. 25 25 25
Cash flow from operations . ............ 75 65 65
Dividendspaid ...................... 0 0 20
Cash flow available for reinvestment . .. .. 75 65 45
Additionaldebt . ........... ... ... ... 0 40 20
Total investment potential . . ... ....... $ 75 $105 $ 65
Results:
Net return on netassetst . ............. 10% 8% 8%
Returnonequity . .................... 10% 16% 16%
Growthinequityt .................... 10% 16% 8%

*This exhibit is available in an interactive format (TFA Template)—see “Analytical Support” on p. 222.

**Profits before interest, after taxes related to net assets (capitalization).
TProfits after interest and taxes related to net assets.

FGrowth in recorded equity based on earnings reinvested after payment of dividends.

The results of Case | are a net return on net assets (capitalization) after
interest, which is zero in this example, of 10 percent, and a return on equity of
10 percent. The latter also represents a growth in equity of 10 percent during the
period. This condition holds because all profits are retained in the business for

reinvestment.
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In Figure 6-9, we've calculated three additional periods of operations
for the Case | company, without changing any of the assumptions. We can quickly
observe that given stable policies and conditions, equity growth will indeed con-
tinue at 10 percent per year for periods 2 and 3, matched by growth in profit after
interest.

Returning to Figure 6-8, we next examine the cash flow implications for
Case |, which show that when the depreciation effect of $25,000 is added in, the
total cash available for investment in fact is $75,000, without raising any addi-
tional debt. For purposes of this model we'll assume that this amount of depre-
ciation is also reinvested, but in the form of equipment replacement necessary to
maintain the profitability of the existing facilities. By this choice, therefore, the re-
turn on net assets of 10 percent is maintained. We' ve applied this approach to the
additional periods of Figure 6-9 in every case.

Case Il differs only with regard to the use of debt financing. Because
$250,000 has been borrowed at 4 percent after taxes, $10,000 of after-tax interest
must be deducted from the amount of profit earned on net assets, which reduces
the amount available for reinvestment to $40,000. If management wishesto main-
tain its policy of a 50 percent debt level, an additional $40,000 can be borrowed,
matching the increase in equity. Thisraisesthe funding potential for reinvestment
to $80,000. From a cash flow standpoint, however, the total investment potential
now is $105,000, because the depreciation effect must be added, asdonein Casel.

Compared to Case |, the results have changed in several ways. Net return on
net assets (capitalization) has dropped to 8 percent because interest charges were
introduced. As we expected, however, the return on equity was boosted to 16 per-
cent because of the financial leverage effect. Figure 6-9 again demonstrates that
under these conditions, growth in equity can be similarly maintained at alevel of
16 percent for periods 2 and 3, aslong as al of the internally generated funds are
reinvested in opportunities returning 10 percent, and matching amounts of debt
funds are obtained and similarly invested.

The cash flow implications of Case Il once more show that the total invest-
ment potential is higher by the amount of depreciation, and we'll again assume
that thisamount will be reinvested to maintain the return on net assets, which was
done in Figure 6-9. There we observe the faster growth in net assets in periods
2 and 3, due to the higher reinvestment, which is also supported by increasing
amounts of new debt raised in each subsequent period to maintain the 50 percent
debt proportion desired by management.

In Case |1, the only change is the introduction of dividends. The assumed
50 percent payout reduces the internal funds available for reinvestment to only
$20,000, and also reduces the available additional debt to $20,000, under the
stated 50 percent debt policy. The funding potential from reinvestment has thus
been reduced to $40,000. This dividend action seriously affects our objective of
growth in equity, which is now only half the level in Case II. From a cash flow
standpoint, the total investment potential including the depreciation effect is now



FIGURE 69 “

Financia Growth Model Results of Three Different Policies Held Constant over Three Periods* ($ thousands)

Case | Case ll Case lll
Period 1 Period 2 Period 3 Period 1 Period 2 Period 3 Period 1 Period 2 Period 3
Capital structure:
Debt as percent of capitalization ............. 0% 0% 0% 50% 50% 50% 50% 50% 50%
Debt ... 0 0 0 250.0 290.0 336.4 250.0 270.0 291.6
EQUItY . . ot $500.0 $550.0 $605.0 250.0 290.0 336.4 250.0 270.0 291.6
Net assets (capitalization) ................ $500.0 $550.0 $605.0 $ 500.0 $ 580.0 $ 6728 $500.0 $540.0 $583.2
Profitability (after taxes):
Gross returnon netassets* ................ 10% 10% 10% 10% 10% 10% 10% 10% 10%
Amountof profit . ........... ... .. L $50.00 $55.00 $60.50 $ 50.00 $ 58.00 $ 67.28 $50.00 $54.00 $58.32
Interestrate .......... ... ... . i, — — — 4% 4% 4% 4% 4% 4%
Amountof interest ........... ... ... ... 0 0 0 10.00 11.60 13.46 10.00 10.80 11.66
Profit afterinterest . ..................... $50.00 $55.00 $60.50 $ 40.00 $ 46.40 $ 53.82 $40.00 $43.20 $46.66
Disposition of profit:
Dividend payout . . .......... ..., 0% 0% 0% 0% 0% 0% 50% 50% 50%
Dividends paid . ........... ... il 0 0 0 0 0 0 $20.00 $21.60 $23.33
Reinvestment of profit ................... $50.00 $55.00 $60.50 $ 40.00 $ 46.40 $53.82 $20.00 $21.60 $23.33
Financing:
Additional debt (nextyear).................. 0 0 0 $ 40.00 $ 46.40 $53.82 $20.00 $21.60 $23.33
Funding potential (nextyear) . ............. $50.00 $55.00 $60.50 $ 80.00 $ 92.80 $107.64 $40.00 $43.20 $46.66
Cash flow implications:
Amount of after-tax profit . . ................. $50.00 $55.00 $60.50 $ 40.00 $ 46.40 $ 53.82 $40.00 $43.20 $46.66
Depreciationeffect. . ...................... 25.00 28.00 31.00 25.00 30.00 36.00 25.00 27.00 29.00
Cash flow from operations . . ................ 75.00 83.00 91.50 65.00 76.40 89.82 65.00 70.20 75.66
Dividends paid . .......................... 0.00 0.00 0.00 0.00 0.00 0.00 20.00 21.60 23.33
Cash flow available for reinvestment.......... 75.00 83.00 91.50 65.00 76.40 89.82 45.00 48.60 52.33
Additionaldebt . . ............. ... ... ... 0.00 0.00 0.00 40.00 46.40 53.82 20.00 21.60 23.33
Total investment potential. .. .............. $75.00 $83.00 $91.50 $105.00 $122.80 $143.64 $65.00 $70.20 $75.66
Results:
Netreturnonnetassetst................... 10% 10% 10% 8% 8% 8% 8% 8% 8%
Returnonequity.......................... 10 10 10 16 16 16 16 16 16
Growthinequityf......................... 10 10 10 16 16 16 8 8 8
Growth in profit after interest . . .............. — 10 10 — 16 16 — 8 8

*This exhibit is available in an interactive format (TFA Template)—see “Analytical Support” on p. 222.

**Profits before interest, after taxes related to net assets (capitalization) as a measure of operational return on assets.
TProfits after interest and taxes related to net assets, as often shown in financial reports.

FGrowth in recorded equity based on earnings reinvested after payment of dividends.
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only $65,000. This figure is lower than in the other two cases, because of the
combined impact of a high dividend payout and the more limited incremental
debt. Periods 2 and 3 reflect the continued lower growth induced by the new divi-
dend policy.

The simple framework in Figures 6-8 and 6-9 illustrates the effects of a
combination of decisions about investment, operations, earnings disposition, and
financing strategy. It permits easy analysis of changes, and testing of the sensitiv-
ity of results in response to changed assumptions. Clearly we've oversimplified
the conditions for purposes of demonstration, but refinements in the assumptions
about such items as return on net assets, dividend payout ratios, and increments of
additional borrowing, will only be variations on the basic theme expressed here.

Sustainable Growth and the Sustainable Growth Equation

One of the key issues in planning the future successful growth of acompany isto
grapple with the inherent limitations and constraints of the business system. Limi-
tations are such inherent aspects as the amount of assets required to support a
given level of sales, which will depend greatly on the nature of the activity and
vary widely between service companies, trading companies, and manufacturing or
natural resource companies, or the basic profitability of the activities. Constraints
are the policies under which management operates, such as the degree of lever-
age to be employed, the readiness to issue new equity, or the dividend policy
followed.

When it comes to establishing the potential for normal growth, we must
make specific assumptions about the key limitations and policies, as we previ-
oudly didin our ssimple financial growth model. There we observed that growth in
shareholders’ equity in fact is a good surrogate for expressing growth potential
under the stipulated assumptions. If we visualize a growing company under stable
policies, increasing sales volume will require proportional increases in working
capital, as well as proportional investments in fixed assets and other assets sup-
porting the operations. The funding of these requirements has to come from two
sources, ownership funds and debt. To the extent that profits are retained in the
business, they build up recorded shareholder equity and this buildup, together
with incremental debt, represents the funding potential for growth, as we saw.
Given stable policies and performance, therate of increase in shareholders' equity
will therefore represent the rate of expansion of the balance sheet necessary to
support the growth. If the company wished to grow faster than the growth in eg-
uity implied by stable policies, additional funds would have to be raised from new
debt or new equity, thus changing one or more financia policy constraints. If the
company wished to grow at a lower rate, some of the funding potential could be
used to pay increased dividends, buy back outstanding shares, or retire debt in-
stead of providing an expanded asset base, again changing some of the policy con-
straints. The concept of sustainable growth, therefore, is simply defined as the
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growth in the business that can be sustained by stable policies over a period of
time, and it is reflected by growth in shareholder equity.

Let’snow turnto aformal way of describing the drivers of growth and their
relationships. Revisiting our simple growth model in Figures 6-8 and 6-9, we
noted that in Case |, when no debt was employed and no dividends were paid, the
following relationship held:

g=r
where g is growth in equity and r is the after-tax rate of return on capitalization.
This equation simply expresses the fact that under these basic conditions, return
on capitalization is equal to return on equity, and growth in equity is equal to re-
turn on equity.

In Case |1, debt was introduced to the capital structure, and we therefore

have to add the leverage effect to the formula to arrive at this expression of
growth:

D ,
g—r+E(r—|)

where D isdebt, E isequity, and i isthe after-tax interest rate. Leverage, aswe dis-
cussed earlier, isadirect function of these two elements:

» Proportion of debt in the total capital structure.

 Difference between the return on capitalization and the interest cost of
debt funds, both after taxes.

Because in Case Il all earnings are assumed to be reinvested, the rate of
growth in equity must again be equal to the return on equity—which in this case
isacombination of the return on net assets and the net contribution from leverage.

In Case Il, the introduction of dividend payments slowed the growth in
equity, because only the earnings retained could be reinvested. We now have to
adjust each of the two components of the expression to reflect this change. The
factor p stands for the proportion of earnings retained as a percentage of total
earnings. The resulting equation is:

D .
g—m+ga—0p

We now have a generalized formulafor the rate of growth in equity that can
be sustained by a business if stable conditions and policies hold. It’s called the
sustainable growth equation.* If the business, over the long run, is managed
within the following parameters, the growth in equity achieved will stabilize at the
rate determined by the equation:

*This equation is available in an interactive format (TFA Template)—see “ Analytical Support”
on p. 000
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e Continually able to invest funds at the return indicated.
» Maintain the debt/equity proportion stable.
 Interest rates and the dividend payout ratio do not change.

As changesin policies or conditions are introduced, however, the fluctua-
tionsin year-to-year performance can be severe. In fact, most companies are un-
likely to operate for extended periods at a particular sustainable growth rate.

We can examine in more detail the drivers of growth that areimplicitin this
equation. Foremost isthe return on capitalization (r), which isthe key indicator of
the effectiveness with which working capital, fixed assets, and other assets funded
by the capitalization are employed. Not surprisingly, the greater the return, the
higher the growth potential. The numerator r, operating profit after taxes, isclearly
a function of the profitability of sales, while the denominator, debt plus share-
holders' equity, expresses the relative size of the asset base it supports. Thus both
operating profits and effective use of assets are key drivers of growth. Next isthe
policy of earnings retention versus dividend payout. Aswe saw in Case I, sus-
tainable growth can be significantly reduced if a high payout policy is pursued.
Finally, the degree of financial leverage directly influences growth potential. The
higher the successful use of leverage, the greater the growth potential—within the
constraints of prudent financing, of course.

Another way of looking at sustainable growth isto multiply the profit mar-
gin on sales (profit after taxes P divided by sales S (in percent), asset turnover
(number of times), financial ieverage (assets A divided by the beginning balance
of shareholders' equity E;) (number of times), and the retention rate (p) of earn-
ings (in percent). These elements, of course, also underlie our earlier formulation,
only the form of expressing them here has changed.

Our modified formula appears as follows:

P S_A
= — (0, — — 0,
g S(A))><A><Eb><p(/o)

Now the drivers of growth reflect the focus on sales profitability, asset
effectiveness in terms of turnover, the degree of leverage, and the retention of
earnings. Again sustainable growth boils down to managing profitability, manag-
ing resource utilization, using leverage prudently, and choosing a sustainabl e divi-
dend policy.

Wheat are the implications of sustainable growth analysis? Clearly, a com-
pany in afast-growing industry that is characterized by thin operating margins and
high asset requirementsisn’'t likely to be able to sustain its desired growth from
internal sources alone, even if it pays out very little in dividends. The financial
policies that management must consider will include expanding the equity base
beyond retained earnings by issuing new shares, and using increasing leverage,
especialy if rapid growth in the early stages of the product/servicelife cycleises-
sential to attaining a strategic advantage. There are likely to be repeated, signifi-
cant cash shortfalls during the growth period. In contrast, a company in a mature
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business setting might have a sustainable growth rate that exceeds its internal
strategic growth needs, resulting in a buildup of excess cash. Management may
have to reexamine its financial policies, consider higher dividends, share repur-
chases, and reduction of debt, unless other strategic opportunities can be found to
employ the resources being created by its older products and services.

When doing trend analysis of past performance, it's useful to calculate the
sustainable growth rate for the years examined and to compare the results to
the actual year-to-year growth achieved. The differences will indicate whether the
company has exceeded or lagged relative to its growth potential, and a further
check of thefinancia policiesin place at the timewill indicate whether significant
changes were made in them or could perhaps be in the offing.

As we've stated before, however, growth in equity is only one of several
different types of financia objectives. Figure 6-9 indicated that our basic model
is applicable to testing other objectives, such as growth in earnings. As the last
line of the “Results’ section indicates, under our stable sets of policies, growth in
total earnings (profit after taxes) stabilizes at the same rate as growth in equity. In
fact, the formula used for growth in equity applies to this objective as well, be-
cause profit growth depends on the same variables.

Similar models can be developed for the variables affecting earnings per
share, dividends per share, debt service, or any other financial area of the busi-
ness. We won't attempt to go into detail about these, but rather let growth in
equity and growth in earnings serve as examples. Creative use of spreadsheetsis
anatura assistance in these types of analysis.

Integrated Financial Plan

We can now turn to an illustration of an integrated financial plan, which in con-
cept and format is based on the models in Figures 6-8 and 6-9. This time, how-
ever, our focusis on taking a set of changing operating and financial assumptions
and working them through the format, in amore realistic representation of theim-
pact of the economic and competitive environment. As part of its strategy devel-
opment, the XYZ Company is considering a humber of modifications in its
financial policies, and management wishes to study the impact of the combination
of operating projections and policy modifications on its rate of growth and profit-
ability over the next five years. The resulting integrated financial plan in Figure
610 encompasses changes in debt proportions, return on net assets, interest cost
(changing as debt proportions rise), and dividend payout.

One key benefit of displaying the interrelationshipsin this form is that any
obviously inconsistent conditions will show up in the results. As undesirable
effects occur, the analyst can explore them with more tenable assumptions and
calculate the impact of such changes. Basic planning frameworks of this kind are
fairly easy to construct on spreadsheets, while more inclusive financial models
can be programmed to provide output of this kind.
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FIGURE 6-10}

XYZ CORPORATION
Integrated Financial Plan:*
Sample Five-Year Projection of Effect of Policy Changes ($ thousands)

Year1 Year2 VYear3 Year4 Year 5

Capital structure:

Debt as percent of capitalization. . . . . .. 33.3% 43.0% 43.0% 50.0% 50.0%
Debt..........oooiiiiii $300.0 $ 4707 $ 4925 $ 6889 $ 7285
Equity. ... 600.0 624.0 652.9 688.9 728.5
Net assets (capitalization). .. ....... $900.0 $1,094.7 $1,1454 $1,377.8 $1,457.0
Profitability (after taxes):
Gross return on net assets*. ......... 8% 7% 8% 8% 9%
Amountof profit. . .................. $720 $ 766 $ 916 $ 1102 $ 1311
Interestrate . ............... ... .... 4% 4% 4% 4.5% 4.5%
Amount of interest. . ................ $120 $ 188 $ 197 $ 310 $ 328
Profit afterinterest. . .............. $600 $ 578 $ 719 $ 792 $ 983
Disposition of profit:
Dividend payout. . .................. 60% 50% 50% 50% 40%
Dividends paid. . ................... $360 $ 289 $ 359 $ 396 $ 393
Reinvestment of profit. ............ $240 $ 289 $ 360 $ 396 $ 590
Financing (next year):
New debt, oldratio ................. $120 $ 218 $ 272 $ 396 $ 590
New debt, revisedratio.............. 158.7 0 169.2 0 0
Funding potential. . ............... $1947 $ 507 $ 2324 $ 792 $ 1180
Cash flow implications:
Amount of after-tax profit. . . .......... $600 $ 578 $ 719 $ 792 $ 983
Depreciation effect ................. 40.0 46.0 50.0 65.0 72.0
Cash flow from operations ........... 100.0 103.8 121.9 144.2 170.3
Dividends paid. .................... 36.0 28.9 35.9 39.6 39.3
Cash flow available for reinvestment . . . 64.0 74.9 86.0 104.6 131.0
Additionaldebt. . ................... 170.7 21.8 196.4 39.6 59.0
Total investment potential . ......... $2347 $ 967 $ 2824 $ 1442 $ 190.0
Results:
Net return on netassetst ............ 6.7% 5.3% 6.3% 5.8% 6.8%
Returnonequity ................... 10.0% 9.3% 11.0% 11.5% 13.5%
Growth inequityf .................. 4.0% 4.6% 5.5% 5.8% 8.1%
Earnings per share (100,000 shares). . . 0.60 0.58 0.72 0.79 0.96
Dividends pershare ................ 0.36 0.29 0.36 0.40 0.39

*This exhibit is available in an interactive format (TFA Template)—see “Analytical Support” on p. 000.
**Profits before interest, after taxes related to net assets (capitalization).

TProfits after interest and taxes related to net assets.

FGrowth in recorded equity based on earnings reinvested after payment of dividends.

XYZ Corporation has a total capitalization of $900,000 and starts with a
debt proportion of 33.3 percent (every dollar of equity is matched by 50 cents of
long-term debt). The current return on net assets after taxes but before interest is
8 percent, which provides a profit of $72,000. Interest after taxes requires
$12,000, which leaves a net profit of $60,000.
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With an assumed dividend payout of 60 percent, cash dividends of $36,000
are required, which leaves a balance of retained earnings of $24,000 for reinvest-
ment in new assets. Thisisin addition to the amount of depreciation we assumeto
be spent automatically to keep facilities in good repair. If the debt proportion of
33.3 percent in Year 1 were to be maintained, new debt of $12,000 supported by
the increased equity could be incurred and used for new investment in Year 2.

In anticipation of major expansion plans, XY Z management has considered
raising its debt proportion for Year 2 to 43 percent. This change would allow ad-
ditional borrowing of $158,700 beyond the increase of $12,000 that would be pos-
sible under the old debt proportion. (The total amount of new debt is found by
simply letting the increased equity of $624,000 represent 57 percent of net assets
for Year 2.) For simplicity, we' ve assumed that all changes take place at year-end.

The results for the first year show a net return on capitalization of 6.7 per-
cent, areturn on equity of 10 percent, and growth in equity of 4 percent. Earnings
per share are $0.60 and dividends per share are $0.36. The influx of new funds at
the beginning of Year 2 raises the company’s capitalization to amost $1.1 million.

For Year 2, the assumption about returns is lowered to reflect some normal
inefficiencies as the new funds are invested; the overall return on net assets is
expected to be 7 percent. After making proper alowance for interest payments,
profits after taxes are $57,800. The assumed reduction in dividend payout to
50 percent requires only $28,900—which leaves $28,900 for reinvestment. Under
the existing debt proportion of 43 percent, this amount permits raising of $21,800
of new debt (28,900 represents 57 percent of the increase in capital). These com-
bined funds are added to the investment base for Year 3.

The processis repetitive as changes in policies are anticipated at the end of
each year’s operations. For example, we find a sizable new influx of capital in
Year 4, as the debt proportion is again raised, thistime to 50 percent. A small in-
crease in the after-tax interest rate to 4.5 percent is assumed, because lenders will
require higher interest as the capital structure becomes more leveraged and thus
more risky. At the same time, however, the effectiveness of employing capital
(after-tax return on net assets) has been left at 8 percent in Years 3 and 4, but was
raised to 9 percent in Year 5, to allow some time for the new investments to be-
come effective.

The results at the bottom of the table show some fluctuations in the net re-
turn on capitalization over the years, as either profitability or interest cost is
changed. The return on equity, however, after dropping in Year 2, rises steadily to
asizable 13.5 percent in Year 5. Growth in equity jumps, after some intermediate
boosts, to about double the original 4 percent ratein Year 5, that is, to 8.1 percent.
Changesin total profit after interest are quite significant, as policy changes from
year to year take effect. Similarly, growth in earnings per share fluctuates while
dividends per share are somewhat diminished—showing little or no growth for
most years as funds are reserved for investment.

The results from such a model raise some realistic questions. For example,
it might not be prudent to change the dividend payout ratio in sizable steps aswas
done here. We observe a drop in dividends per share of aimost 20 percent in the
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second year. In the absence of general economic problems, the corporation’s di-
rectors might be very reluctant to make this change because a consistent dividend
pattern is generally considered desirable. The main reason is that dividends repre-
sent part of the total shareholder return the investors have come to expect. There-
fore, the dividend payout ratio for Year 2 might be maintained near the original
level with the purpose of avoiding a drop in dividends per share. The dividend
payout ratio would be lowered only as total earnings rise sufficiently to permit
paying alevel, or even growing, dividend.

At the same time, it might be useful to refine the assumptions about return
on net assets. We' ve used an overall percentage in this example. It would be more
reaistic if, specifically taking into account the lag in expected returns on the new
investments made, we split the analysisinto

» Return on existing assets.
* Return on incremental assets.

Such a refinement might be particularly useful if a company were diversi-
fying its operations and would expect a significantly different return from some of
these new activities. More attention might also be paid to our current assumption
that depreciation will be reinvested without generating additional profits. A com-
pany with short life cycles of products or services, or one that's consolidating
some of its ongoing operationsto free funds for redeployment in more diversified
lines of business, might not be willing to reinvest the equivalent of depreciationin
old product lines. Dealing with capital expenditures as a separate input would help
clarify some of these questions.

The main purpose of thisillustration is to show the usefulness of financial
planning in the context of the overall business system. By observing how the key
results respond to a variety of different inputs, the analyst can arrive at a set of
assumptions and recommendations that fairly reflect management’s desires and
capabilities. Many more refined formats are, of course, possible.

Key Issues

Thefollowing isarecap of the key issuesraised directly or indirectly in this chap-
ter. They are enumerated here to help the reader keep the materials discussed
within the perspective of financia theory and business practice.

1. Thebusiness system isadynamic linkage of decisions, policies, and
constraints, which must be considered as a whole when dealing with
any subset of elements. Leverage in operations and financing has
significant effects extending throughout the system, and these should
be understood in specific terms as conditions are analyzed and changes
are considered.
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2. Operating leverage has both financial and strategic implications,
because it cannot be separated from the trade-offs involved in pricing,
cost effectiveness including outsourcing, and insights from activity-
based analysis. It isintimately tied to all operational aspects of the
business system, but also has implications for investment choices and
financing considerations.

3. Useof financial leverageis a complex policy issue which not only
relates to the specific impact of tax-deductible fixed interest charges
on the return characteristic of the business, but requires fundamental
understanding of the risk/reward trade-offsimplicit in exposing a
particular company to therisk of financial distress. Financia leverage
thusis part of the policy mix that both enables successful performance
and matches the management style of the company involved.

4. The ultimate purpose of using financial leverageisto enhance the
overall market value of the firm, and as such the risk/reward trade-offs
in the operational and competitive setting of the company have to be
made explicit to find the optimum level.

5. Sustainable growth is a concept based on stable policies in investment,
operations, and financing. Given the assumption of such stahility,
sustainability is subject to significant change as key conditions and
constraints are altered. The sustainable growth concept can serve,
however, as ayardstick against which the actual performance of a
company can be held over time.

6. Financial modeling is useful in displaying the key drivers and results
of assumed sets of conditions affecting growth. The degree of
sophistication can vary widely; usually adequate ballpark estimates can
be achieved with fairly basic sets of relationships. Integrated financial
models will give more precise and interrelated results, but these also
will be dominated by alimited set of key variables.

Summary

In this chapter we' ve attempted to integrate some key concepts discussed in the
earlier parts of the book into the dynamic system framework established in Chap-
ter 2. We added an expanded treatment of operating and financial leverage to
demonstrate the important impact of fixed cost elements on changing operating
conditions, and the risk/reward trade-off implicit in using debt financing. Through
the use of asimplified financial growth model, we illustrated the need for consis-
tency in setting operating and financia objectives and policies. We highlighted the
various implications of growth, and devel oped the policy rationale for sustainable
growth over time, given a stable set of conditions and choices. Finally, we applied
the modeling approach to the needs and policies of a sample company and devel-
oped an integrated financial plan with which we tested the impact of planned
changes in various key policies on the company’s growth and performance.
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In the end, the key test of financial analysisis the viability of the methods
and results as predictors of future activity, which was a major point made in the
earlier chapters. Often the optimal approach requires use of quite detailed and sen-
sitive financial models of the business. Yet the outside analyst, and even insiders,
often will be well served with simplified yardsticks and models which can suffi-
ciently approximate solutions to planning alternatives. In this sense, the chapter
draws together many of the points of earlier materials to give the reader an over-
all, albeit simplified, framework for analysis.

Analytical Support

Financial Genome, the commercially available financial analysis and planning
software described in Appendix |, is accompanied by severa interactive templates
(TFA Template under “extras’) for analyzing and displaying different assumptions
for operating and financial leverage (Fig. 6-1 on p. 195), exploring the sustainable
growth equation (p. 215) and testing the implications of future growth under dif-
ferent conditions. A graphic display permits break-even analysis with varying as-
sumptions, while sustainable growth relationships are displayed in graphic form.
The growth model format of Figure 6-8 on p. 211 and Figure 6-9 on p. 213 is
available for testing the whole range of policy options. Finally, there is an inter-
active integrated financial plan template based on Figure 6-10 on p. 218. All of
these templates allow the user to vary key assumptions and to study their impact
on the various ratios and relationships. (see “Downloads Available” on p. 431)
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CHAPTER 7

CASH FLOWSAND THE
TIME VALUE OF MONEY

T hroughout this book we' ve referred to the primary business objective of creat-
ing shareholder value through successful economic decisions made by the com-
pany’s managers. We' ve defined value creation in terms of a positive trade-off of
cash generated versus cash given up when making investment, operating, and
financing decisions. We've also made the point that the cash flows involved in
most decisions have afuture dimension. To properly analyze the implications of a
decision, therefore, we need to understand how to measure, at a given point in
time, future cash flows and their value to the decision maker. The techniques and
indicators required for this purpose are relatively straightforward due to their
basic mathematical nature—involving discounting and compounding methodol o-
gies—although their application and especially the interpretation of results require
a deeper understanding of the context of the decision and the many judgments
involved in devel oping the estimates and implications of the underlying data and
the cash flows expected. The various techniques we' |l discuss are fundamental to
financial/economic decisions, whether these are made in a corporate context, in
the financial markets, or by individuals dealing with investments or financial
instruments of various kinds.

In this chapter we'll concentrate first on defining the basic concepts under-
lying the time value of money. Then we'll provide areview of the common com-
ponents involved in structuring the pattern of investment analyses in the business
setting, followed by adiscussion of the major techniques and indicators employed
in the economic analysis of cash flows. We'll illustrate the techniques by using
simple examples. In Chapter 8 we'll focus on the broader context of business in-
vestment decisions, identify the issues and complexities encountered, and provide
numerous illustrations of more complex cases. We'll discuss in some detail the
derivation of the underlying data, and the interpretation of the results of the analy-
sis. Finally, we'll take up the issue of risk and how to factor uncertainty into the
analytical process.
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The Time Value of Money

Given the future orientation of most decisions, the proper application of economic
reasoning requires us to recognize the intimate connection between two elements:

» The specific timing of every cash inflow and outflow relevant to the
decision.
e The combined value of all relevant cash flows at the point of decision.

It's asimple axiom that a dollar received today is worth more than adollar
received one year hence, because we forgo the opportunity of profitably investing
today the future dollar for which we must wait. Similarly, spending adollar ayear
later is preferable to spending it now, becauseit can earn areturn in the meantime.
Thus, in principle the time value of money is related both to the timing of any
receipt or expenditure and to the individual’s or company’s opportunity to earn a
return on funds invested.

Discounting, Compounding, and Equivalence

Common sense tells us that we won't be indifferent between two investment
propositions that are exactly alike in all aspects except for a difference in timing
of the future benefits. An investor will obviously prefer the one providing more
immediate benefits. The reason, of course, is that funds available earlier give an
individual or a company the opportunity to invest these funds and earn a return,
be it in a savings account, a government bond, aloan, a new piece of equipment,
apromotional campaign, or any one of agreat variety of other economic possibil-
ities. Having to wait for a period of time until funds become available entails an
opportunity cost in the form of lost earnings potential.

Conversdly, common sense also dictates that given the choice between mak-
ing an expenditure now versus making the same expenditure some time in the
future, it's advantageous to defer the outlay. Again, the reason is the opportunity
to earn areturn on the funds in the meantime. As we stated earlier, the time value
of an amount of money, or a series of cash flows, is affected directly by the spe-
cific timing of the receipt or disbursement, and the level of return the investor or
the business can normally achieve on invested funds.

A simple example will help illustrate this point. If aperson normally uses a
savings account to earn interest of 5 percent per year on invested funds, a deposit
of $1,000 made today will grow to $1,050 in one year. (For simplicity, we ignore
the practice of daily or monthly compounding commonly used by banks and sav-
ingsinstitutions.) If for some reason the person had to wait one year to deposit the
$1,000, the opportunity to earn $50 in interest would be lost. Without question, a
sum of $1,000 offered to the person one year hence has to be worth less today than
the same amount offered immediately. Specifically, today’s value of the delayed
$1,000 must be related to the person’s normally chosen opportunity to earn a
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5 percent return. Given this earnings goal, we can calculate the present value of
the $1,000 to be received in one year's time as follows:

$1,000
1+ 0.05

Present value = = $952.38

The equation shows that with an assumed rate of return of 5 percent, $1,000
received one year from now is the equivalent of having $952.38 today. Thisis so
because $952.38 invested at 5 percent today will grow into $1,000 by the end of
one year. The calculation clearly reflects the economic trade-off between dollars
received today versus a future date, based on the length of time involved and the
available opportunity to earn areturn. If we ignore the issue of risk for the mo-
ment, it also follows that our investor should be willing to pay $952.38 today for
afinancial contract that will pay $1,000 one year hence. Under these assumed
conditions, our investor should in fact be indifferent between $952.38 today and
$1,000 one year from now.

Thelonger the waiting period, the lower becomes the present value of asum
of money to be received, because for each additional period of delay, the opportu-
nity to earn areturn during the interval is forgone. Principal and interest left in
place would have compounded by earning an annual return on the growing bal-
ance. Aswe already pointed out, the concept appliesto outlays aswell. It'll be ad-
vantageous to defer an expenditure as long as possible, because this alows the
individual to earn areturn during every period on the amount not spent plus any
earnings left in place.

Calculating this changein the value of receipts or expendituresis quite sim-
ple when we know the time period and the opportunity rate of return. For exam-
ple, a sum of $1,000 to be received at the end of five years will be worth only
$783.53 today to someone normally earning arate of return of 5 percent, because
that amount invested today at 5 percent compounded annually would grow to
$1,000 five years hence, if the earnings are left to accumulate and interest is
earned on the growing balance each year.

The formulafor this calculation appears as follows:

$1,000 _ $1,000
(1+005)° 127628

The result of $783.53 was obtained by relating the future value of $1,000 to
the compound earnings factor at 5 percent over five years, shown in the denomi-
nator as 1.27628—which is simply 1.05 raised to the fifth power. When we divide
the future value by the compound factor, we have in effect discounted the future
value into alower equivalent present value.

Note that the mathematics are straightforward in achieving what we de-
scribed in concept earlier: The value of a future sum islowered in precise rela-
tionship to both the opportunity rate of return and the timing incidence. The
opportunity rate of return in this example is our assumed 5 percent compound

Present value = = $783.53
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interest, while the timing incidence of five years is reflected in the number of
times the interest is compounded to express the number of years during which
earnings were forgone.

Naturally it's possible to calculate future values for today’s values by mul-
tiplying the present value by the compound interest factor. If we take the condi-
tions of the example just cited, we can derive the future value of $1,000 to be
received in Year 5 from the present value of $783.53 as follows:

Future value = $783.53 X (1 + 0.05)° = $783.53 X 1.27628 = $1,000

We refer to the calculation of present values as discounting, while the re-
verse process, the calculation of future values, is called compounding. These basic
mathematical relationships allow us to derive the equivalent value of any sum to
be received or paid at any point in time, either at the present moment, or at any
specified future date.

The process of discounting and compounding is as old as money lending
and has been used by financial institutions from time immemorial. Even though
the application of this methodology to business investmentsiis of relatively more
recent vintage, techniques employing discounting and compounding have now be-
come commonplace. Electronic cal culators and ubiquitous computer spreadsheets
with built-in discounting and compounding capability have made deriving time
values and time-based investment measures a matter of routine.

Even though we recommend the use of calculator and spreadsheet programs
to quickly arrive at time-adjusted cash flow results, we'll display in our examples
the actual discount factors that are embedded in those routines, in order to high-
light their impact. These factors are taken from present value tables, which ana-
lysts used before electronic means were available. While these tables are no
longer needed for making the actual calculations, they do provide avisual demon-
stration of the effect of discounting, which becomes ever more powerful the
higher the rate and the longer the time period. Two of the tables are provided at
the end of this chapter as areference.

We can clarify afew points with the help of these tables. Table 7-1 (p. 252)
contains the factors that translate into equivalent present values a single sum of
money received or disbursed at the end of any period, under different assumptions
about the rate of earnings. They are based on this general formula:

1
@a+i)n

Present value of sum =

where i is the applicable opportunity rate of return (also referred to as discount
rate) and nisthe number of periods over which discounting takes place. In effect,
the table factors are compound interest factors divided into 1. The table covers a
range from 1 to 60 periods, and discount rates from 1 to 50 percent. The rates are
related to these periods, however defined. For example, if the periods represent
years, the rates are annual, while if months are used, the rates are monthly. The
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present value of a sum of money therefore can be found by simply multiplying the
amount involved by the appropriate factor:

Present value = Factor X Sum

while the future value of any sum can be found by dividing the present value by
the appropriate factor from the table:

Present Value

Future value =
Factor

Note that the present value results from our savings account example on
pages 224225 can be found in Table 7- (p. 252) in the 5 percent column, lines 1
and 5, for the 1-year and 5-year illustrations, respectively. The same result for the
first case can be obtained from a spreadsheet, by using the npv (net present value)
function, entering 5 percent, and placing $1,000 in the first time period. The sec-
ond result can be obtained again by using the npv function, entering 5 percent,
zero values in periods 1 through 4, and $1,000 in period 5. Similarly, future val-
ues can be derived from a spreadsheet, by using the fv (future value) function, and
entering the percentage rate, the number of time periods, and the present value
into the appropriate openings.

Thefactorsin Table 7-11 (p. 253), avariation of Table 7-, allow the direct
calculation of the present value of a series of equal receipts or payments occurring
over anumber of periods. Such even series of cash flows are called annuities, and
occur mostly in connection with financial instruments, such as mortgages. The
same result could, of course, be obtained by using Table 7| and repeatedly mul-
tiplying the periodic amount with the appropriate series of successive factors and
adding all of the results. Table 71 directly provides a set of such additive factors,
which allow obtaining the present value of an annuity in asingle step, that is, mul-
tiplying the period receipt or payment by the appropriate factor:

Present value = Factor X Annuity

For example, the present value of an annuity of $100 per year for seven
yearsis5.206 X $100, or $520.60. Using a spreadshest, we can obtain this result
by selecting the pv (present value) function, entering 8 percent, and seven periods
@ $100 per period, taking care to properly interpret the sign of the value dis-
played. The mathematical relationships embedded in the table and in the spread-
sheet routine are represented by the annuity formula:

. 1 1
Present value of annuity = i iy
In practice one can choose many possible variations and refinementsin tim-
ing, such as more frequent discounting (monthly or weekly), or assuming that the
annuity is received or disbursed in weekly or monthly increments rather than at
the end of the period, a distinction which is important for financial institutions.



228 Financial Analysis: Tools and Techniques

The use of the continuous flow option introduces a forward shift in timing that
leads to dlightly higher present values, both for single sums and annuities. Re-
finements such as daily discounting or compounding are commonly applied to
financial instruments, such as mortgages, bonds, charge accounts, and so on, all of
which involve specific contractual arrangements.

For the practical purpose of analyzing business investments, such refine-
ments are not critical, because as we'll see, the inherent imprecision of many of
the estimates involved easily outweighs any incremental numerical refinement
that might be obtained. The normal settings of calculators and spreadsheet pro-
grams use the periodic discounting embodied in the formulas of the two tables at
the end of the chapter. Thisis quite adequate for most analytical needs in a busi-
ness environment, but if more precision is sought, the optional settingsin calcula-
tors and spreadsheets easily accommodate such refinements.

WE' Il now turn to the discussion of the basic analytical framework for busi-
ness investments, and identify the critical components involved. Then we'll take
up one by one the commonly used measures for investment analysis, most of
which employ these discounting principles. We'll cover the basic rationale on
which the measures are based, and their applicability to business investment
analysis, as well as their shortcomings. Our illustrations and discussion will be
built around simple business investment projects, but their applicability to the
broader variety of cash-flow-based investments and instruments will become
obvious.

Since the economic analysis of business investments involves projecting a
whole series and pattern of incremental cash flows, both positive and negative,
and usually uneven, we need to apply time value adjustments to develop a con-
sistent trandation of these future flows into equivalent values at the point of
decision. Figure 7-1 shows the pattern of cash flows connected with a typical
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investment, consisting of an initial outlay, a series of positive benefits, an inter-
mediate additional outlay, and ultimate recovery of part of the resources com-
mitted in the form of aterminal value.

All of these future cash flows have to be brought back in time to the present
point of decision by an appropriate methodology, in order to determine whether
the trade-off between the expected positive and negative cash flows is favorable.
As we've discussed, expressing future dollars in the form of equivalent present
dollars requires discounting. It's the basis for all the modern techniques of invest-
ment analysis and valuation discussed in this book. We'll return to describing the
key tools employing the time value of money after we' ve discussed the basic lay-
out and elements of the cash flow analysis.

Components of Analysis

In essence, financial resources are invested for one basic reason: to obtain suffi-
cient future economic returns to warrant the original outlay and any related future
outlays, that is, sufficient cash receipts over the life of the project to justify the
cash spent. This basic trade-off of current cash outflow against expected future
cash inflow must be recognized by any of the analytical methods used in one way
or another.

To judge the attractiveness of any investment, we must consider the follow-
ing four elements involved in the decision:

» The amount expended—the net investment.

e The potentia benefits—the net operating cash inflows.
» Thetime span of benefits—the economic life.

» Any fina recovery of capital—the terminal value.

A proper economic analysis must take these four elements into account to
be able to determine whether or not the investment is worthwhile.

For Example

An outlay of $100,000 for equipment needed to manufacture a new
product is expected to provide an after-tax cash flow of $25,000 over a
period of six years, without significant annual fluctuations. Although the
equipment will not be fully worn out after six years, it's unlikely that
more than scrap value will be realized at that time, due to technical
obsolescence. The cost of removal is expected to offset this scrap value.
The effect of straight-line depreciation over the six years ($16,667 per
year) was correctly adjusted for in the annual cash flow figure of $25,000,
having been added back to the expected net after-tax improvement in
profits of $8,333.
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Net | nvestment

Thefirst element in the analysis, the net investment, normally consists of the gross
capital requirements for new assets, reduced by any funds recovered from the
trade or sale of any existing assets caused by the decision. Such recoveries must
be adjusted for any change in income taxes arising from arecognized gain or loss
on the disposal of existing assets.

The basic rulefor finding the investment amount committed to the decision
isto calculate the net amount of initial outlays and recoveries actually caused by
the decision to invest. In our simple example, no funds are recovered at the deci-
sion point and therefore the net investment is the full outlay of $100,000.

When an investment is made to support a new product or service, or to pro-
vide an increased volume of existing products or services, any additions to work-
ing capital required by the increased level of sales also must be included in the
analysis. Normally, any initial incremental working capital is added to the net
investment, and future requirements or releases are shown as cash flows in the
respective time periods. For our simple example thisrefinement isignored, but in
Chapter 8 we'll demonstrate how working capital increments are handled.

Further investment outlays might also become necessary during the life of
the project, and might be foreseeable enough to be estimated at the time of analy-
sis. If such future outlays are a potential consequence of the initial decision, they
must be considered as part of the current decision process, and reflected as cash
outflows in the time periods when they are expected to occur. We'll also demon-
strate examples which involve sequential investmentsin Chapter 8.

Net Operating Cash Inflows

The operational basis for defining the economic benefits over the life of the in-
vestment is the expected period-by-period net change in revenues and expenses
caused by the investment, after adjusting for applicable income taxes and the
effect of accounting elements such as depreciation. These incremental changesin-
clude such elements as operating savings from a machine replacement, additional
profitsfrom anew product line or anew service, increased profits from a plant ex-
pansion, or profits created by developing land or other natural resources. Gener-
aly, these changes will be reflected in the form of increased profit as reported in
periodic operating statements, once the investment is in place and functioning.
Our main focus, however, has to be on finding the estimated net impact on peri-
odic cash flow, adjusted for all applicable taxes and for accounting elements like
depreciation. They must be carefully defined as only the changes actually caused
by the decision to invest, that is, only relevant cash inflows and outflows. Later,
we'll give examples of how such project cash flows are derived.

For our simplified illustration, we'll assume that the net annual operat-
ing after-tax cash inflow will be alevel amount of $25,000 over the project’slife.
Thisfigure represents the sum of estimated net after-tax profits of $8,333 to which
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is added the depreciation effect of $16,667. Aswe'll see later, introducing a vari-
able pattern of periodic cash flows can significantly influence the analytical re-
sults. Level periodic flows are easiest to deal with, and are generally found in
financial contracts of various kinds, but they are quite rare in the business setting.
Uneven cash flows are more common and they make the analysis a little more
complex—but such patterns can be handled readily for calculation purposes, as
we'll demonstrate.

Economic Life

The third element, the time period selected for the analysis, is commonly referred
to as the economic life of the investment project. For purposes of investment
analysis, the only relevant time period is the economic life, as distinguished from
the physical life of equipment, or the technological life of a particular process or
service.

Even though a building or a piece of equipment might be perfectly usable
from a physical standpoint, the economic life of the investment is finished if the
market for the product or service has disappeared. Similarly, the economic life of
any given technology or service is bound up with the economics of the market-
place—the best processis uselessif the resulting product or service can no longer
be sold. At that point, any resources still usable will have to be repositioned,
which requires another investment decision, or they might be disposed of for their
recovery value. When redeploying such resources into another project, the net
investment for that decision would, of course, be the estimated recovery value
after taxes.

In our simple example, we have assumed a six-year economic life, the
period over which the product manufactured with the equipment will be sold. The
depreciation life used for accounting or tax purposes doesn’'t normally reflect an
investment’s true life span, and in this case we've only made it equal to the eco-
nomic life for simplicity. As we discussed earlier, such write-offs are based on
standard accounting and tax guidelines, and don’'t necessarily represent the in-
vestment’s expected economic usefulness.

Terminal (Residual) Value

At the end of the economic life an assessment has to be made whether any resid-
ual values remain to be recognized. Normally, if one expects a substantial recov-
ery of capital from eventual disposal of assets at the end of the economic life,
these estimated amounts have to be made part of the analysis. Such recoveries can
be proceeds from the sale of facilities and equipment (beyond the minor scrap
value assumed in our example), as well as the release of any working capital as-
sociated with the investment. Also, there are situations in which an ongoing value
of a business, a facility, or a process is expected beyond this specific analysis
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period chosen. This condition is especialy important in val uation analyses, which

we'll discussin Chapters 11 and 12. For our simpleillustration no terminal value
isassumed, but later we'll demonstrate the handling of this concept.

Methods of Analysis

We' ve now laid the groundwork for analyzing any normal businessinvestment by
describing the four essential components of the analysis. Our purpose wasto focus
on what must be analyzed. We'll now turn to the question of how thisis done—
the methods and criteria of analysis that will help us judge the economics of the
decision.

How do we relate the four basic components—

¢ Net investment

e Operating cash inflow
» Economic life

e Terminal value

—to determine the project’s attractiveness? First we'll dispose quickly of some
simplistic methods of analysis, which are merely rules of thumb that intuitively
(but incorrectly) grapple with the trade-off between investment and operating cash
flows. They are the payback and the simple rate of return, both of which are still
used in practice occasionally despite their demonstrable shortcomings.

Our major emphasis will be on the measures employing the time value of
money as discussed earlier, which enable the analyst to assess the trade-offs be-
tween relevant cash flows in equivalent terms, that is, regardless of the timing of
their incidence. Those key measures are net present value, the present value pay-
back, the profitability index, and the internal rate of return (yield), and in addition,
the annualized net present value. We'll focus on the meaning of these measures,
the relationships between them, and illustrate their use on the basis of simple ex-
amples. In Chapter 8, we'll discuss the broader context of business investment
analysis, within which these measures play arole asindicators of value creation,
and discuss more complex analytical problems. As part of this broader context,
we'll also deal with risk analysis, ranges of estimates, simulation, probabilistic
reasoning, and risk-adjusted return standards.

Simple Measures

Payback

This crude rule of thumb directly relates assumed level annual cash inflows from
a project to the net investment required. Using the data from our simplified ex-
ample, the calculation is straightforward:
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Net investment _ $100,000
Average annual operating cash flow  $25,000

Payback = = 4years

The result is the number of years required for the original outlay to be re-
paid, answering the question, How long will it be until I get my money back? It's
arough test of whether the amount of the investment will be recovered within its
economic life span. Here, payback is achieved in only four years versus the esti-
mated economic life of six years. Recovering the capital is not enough, of course,
because from an economic standpoint, one would hope to earn a return on the
funds while they are invested.

Visudize a savings account in which $100 is deposited, and from which $25
iswithdrawn at the end of each year. After four years, the principal will have been
repaid. If the bank statement showed that the account was now depleted, the saver
would properly demand to be paid the 4 or 5 percent interest that should have
been earned every year on the declining balance in the account.

We can illustrate these basics of investment economicsin Figure 7-2, where
we' ve shown how both principal repayment and earnings on the outstanding bal-
ance have to be achieved by the cash flow stream over the economic life. We're
again using the simple $100,000 investment, with alevel annual after-tax operat-
ing cash flow. If the company typically earned 10 percent after taxes on itsin-
vestments, part of every year’s cash flow would be considered as normal earnings
return, with the remainder used to reduce the outstanding balance.

The first row shows the beginning balance of the investment in every year.
In the second row, normal earnings of 10 percent are calcul ated on these balances.
In the third row are operating cash flows which, when reduced by the normal
earnings, are applied against the beginning balances of the investment to cal culate
every year's ending balance. Theresult is an amortization schedule for our simple
investment that extends into the sixth year—requiring about two more years of

BFc uRE 7—2}
Amortization of $100,000 Investment at 10 Percent

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

Beginning balance .. ... $100,000 $85,000 $68,500 $50,350 $30,385 $ 8,424
Normal company

earnings @ 10% .. ... 10,000 8,500 6,850 5,035 3,039 842
Operating cash inflows

of project ........... 25,000 25,000 25,000 25,000 25,000 25,000
Ending balance to

be recovered ........ 85,000 68,500 50,350 30,385 8,424 —15,734
Simple payback

(4 X $25,000) .......
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annual benefits than the simple payback measure would suggest. If the project
ended in Year 4, an opportunity loss of about $30,400 would be incurred, and in
Year 5, the loss would be about $8,400. Only in Year 6 will the remaining princi-
pa balance have been recovered and an economic gain of about $15,700
achieved. As we'll see shortly, al modern investment criteria are based on the
basic rationale underlying this example, with some refinementsin the precise cal -
culations used.

We can now quickly dispose of the payback measure as an indicator of in-
vestment desirability: It's insensitive to the economic life span and thus not a
meaningful criterion of earnings power. It'll give the same “four years plus some-
thing extra’ reading on other projects that have similar cash flows but 8- or
10-year economic lives, even though those projects would be clearly superior to
our example. It implicitly assumes level annual operating cash flows, and cannot
properly evaluate projects with rising or declining cash flow patterns—although
these are very common. It cannot accommaodate any additional investments made
during the period, or recognize capital recoveries at the end of the economic life.

The only situation where the measure has some applicability isin compar-
ing a series of simple projects with quite similar cash flow patterns, but even then
it is more appropriate to apply the economic techniques that are readily available
on calculators and spreadsheets.

However, it's possible to make use of arefined concept of payback that is
expressed in economic terms, but this measure requires the discounting process to
arrive at the so-called present value payback. It's one of the indicators of invest-
ment desirability that build a return requirement into the analysis, and we'll dis-
cussit in detail later.

Simple Rate of Return

Again, only passing comments are warranted about this simplistic rule of thumb,
which in fact isthe inverse of the basic payback formula. It states the desirability
of an investment in terms of a percentage return on the original outlay. The
method shares all of the shortcomings of the payback, because it again relates
only two of the four critical aspects of any project, net investment and operating
cash flows, and ignores the economic life and any terminal value:

Returnon _ Average annual operating cash flow  $25,000

= — — 0,
investment Net investment $100,000 25%

What this result actually indicates is that $25,000 happens to be 25 percent of
$100,000, because there’s no reference to economic life and no recognition of the
need to amortize the investment. The measure will give the same answer whether
the economic lifeis 1 year, 10 years, or 100 years. The 25 percent return indicated
here would be economically valid only if the investment provided $25,000 per
year in perpetuity—not a very realistic condition!
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Economic | nvestment M easures

Earlier, we described business investment analysis as the process of weighing the
economic trade-off between current dollar outlays and future net cash flow bene-
fitsthat are expected to be obtained over arelevant period of time. This economic
valuation concept appliesto all types of investments, whether made by individuals
or businesses. The time value of money is employed as the underlying methodol-
ogy in every case. We'll use the basic principles of discounting and compounding
discussed earlier to explain and demonstrate the major measures of investment
analysis. These measures utilize such principlesto cal culate the quantitative basis
for making economic choices among investment propositions.

Net Present Value

The net present value (NPV) measure has become the most commonly used indi-
cator in corporate economic and valuation analysis, and is accepted as the pre-
ferred measure in the widest range of analytical processes. It weighsthe cash flow
trade-off among investment outlays, future benefits, and terminal valuesin equiv-
alent present value terms, and allows the analyst to determine whether the net
balance of these values is favorable or unfavorable—in other words, the size of
the economic trade-off involved relative to an economic return standard. From the
standpoint of creating shareholder value, a positive net present value implies that
the proposal, if implemented and performing as expected, will add value because
of the favorable trade-off of time-adjusted cash inflows over outflows. In contrast,
a negative net present value will destroy value due to an excess of time-adjusted
cash outflows over inflows. As a basic rule one can say the higher the positive
NPV, the better the value creation potential.

To use thetool, arate of discount representing anormal expected rate of re-
turn first must be specified as the standard to be met. As we'll see, this rate is
commonly based on a company’s weighted average cost of capital, which em-
bodies the return expectations of both equity and debt providers of the company’s
capital structure, as described in Chapter 9. Next, the inflows and outflows over
the economic life of the investment proposal are specified and discounted at this
return standard. Finally, the present values of al inflows (positive amounts) and
outflows (negative amounts) are summed. The difference between these sums rep-
resents the net present value. NPV can be positive, zero, or negative, depending
on whether there is a net inflow, a matching of cash flows, or a net outflow over
the economic life of the project.

Used as a standard of comparison, the measure indicates whether an invest-
ment, over its economic life, will achieve the expected return standard applied in
the calculation, given that the underlying estimates are in fact realized. Inasmuch
as present value results depend on both timing of the cash flows and the level of
the required rate of return standard, a positive net present value indicates that the
cash flows expected to be generated by the investment over its economic life will:
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» Recover the original outlay (aswell as any future capital outlays or
recoveries considered in the analysis).

» Earn the specified return standard on the outstanding balance.

« Providea“cushion” of economic value over and above meeting the
minimum standard.

Conversely, a negative net present value indicates that the project is not
achieving the return standard and thus will cause an economic loss if imple-
mented. A zero NPV isvalue neutral. Obviously, the result will be affected by the
level of benefits assumed, the specific timing pattern of the various cash flows,
and the relative magnitudes of the amounts involved.

Another word should be said at this point about the rate of discount. From
an economic standpoaint, it should be the rate of return an investor normally enjoys
from investments of similar nature and risk, as we explained in our discussion of
the time value of money. In effect, this standard represents an opportunity rate
of return. In a corporate setting, the choice of adiscount rate is complicated both
by the variety of investment possibilities and by the types of financing provided
by both owners and lenders. The corporate return standard normally used to dis-
count business investment cash flows should reflect the minimum return require-
ment that will provide the normally expected level of return on the company’s
investments, under normal risk conditions.

The most commenly employed standard is based on the overall corporate
cost of capital, which takes into account shareholder expectations, business risk,
and leverage. As we' ve mentioned before, shareholder value can be created only
by making investments whose returns exceed the cost of capital. Therefore, the
actual standard established by a company will often be set above the cost of cap-
ital, reflecting a specific management objective to achieve returns higher than the
cost of capital. Sometimes a corporate return standard is separated into a set of
multiple discount rates for different lines of business within a company, in order
to recognize specific risk differentials. We'll deal with these concepts in greater
depth in Chapters 8 and 9. For purposes of this discussion, we' Il assume that man-
agement has chosen an appropriate return standard with which to discount invest-
ment cash flows, and we'll focus on how present value measures are used to
assess potential investments on an economic basis.

Asafirst step, it's generally helpful to lay out the pertinent information pe-
riod by period to give us aproper time perspective. A horizontal time scale match-
ing spreadsheet patterns should be used, on which the periods are marked off, as
Figure 7—3 shows. Positive and negative cash flows are then inserted as arrows at
the appropriate positions in time, scaled to the size of the dollar amounts. Note
that the time scale begins at point 0, the present decision point, and extends out as
far as the project’s economic life requires. Any events that occurred prior to the
decision point (shown as negative periods) are not relevant to the analysis, unless
the decision specifically causes a recovery of past expenditures, such asthe sale
of old assets.
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FIGURE 7—3}

Generalized Time Scale for Investment Analysis

Cash inflows
Decision
point (present)
L L 1 1 1 1 1 1 1 1
] I I I I I I I I I >
-2 -1 0 1 2 3 4 5 6 7 8 Time

Cash outflows

FIGURE 74
Net Present Value Analysis at 8 Percent*

Year O Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Totals

Investment outlay

(outflow) . ....... $-100,000 0 0 0 0 0 0 $-100,000
Benefits (inflows) . . 0 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 150,000
Present value

factors @ 8%** .. 1.000 0.926 0.857 0.794 0.735 0.681 0.630
Present values of

cashflows ...... —100,000 23,150 21,425 19,850 18,375 17,025 15,750 15,575
Cumulative present

values ......... —100,000 -76,850 -55,425 —35575 —17,200 -175 15,5575
Net present value

@ B0 ottt $ 15,575

*This exhibit is available in an interactive format (TFA Template)—see “Analytical Support” on p. 250.

**From Table 7-1 (p. 252), which assumes benefits occur at year-end. Because the inflows are level, we could instead
use an annuity factor of 4.623 from Table 7-II (p. 253) for an identical result.

Toillustrate the process, let’s return to the simple investment example used
earlier in the chapter. We'll show the numerical information as a table in Fig-
ure 7—4. Note the similarity in approach to the simple amortization process we
used in Figure 7-2 (p. 233). Figure 7—4 demonstrates that the pattern in our sam-
ple net investment of $100,000, with six annual benefit inflows of $25,000 from
Year 1 through Year 6, resultsin a net present value of amost $16,000. This as-
sumes that our company considers the relatively low rate of 8 percent after taxes
a normal earnings standard. The total initial outflow will have been recovered
over the six-year period, while 8 percent after taxes will have been earned all
along on the declining investment balance outstanding during the project life. The
positive net present value shows that a value creation of about $15,600 in equiva-
lent present value dollars can be expected if the cash flow estimates are correct
and if the project does live out its full economic life.
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In the simple payback concept we discussed earlier, we referred to the re-
covery of the origina investment plus “something extra.” The critical difference
between simple payback and net present value, however, is the fact that net pres-
ent value has a built-in return requirement in addition to full recovery of thein-
vestment. Thus, thevalue“ cushion” implicit in apositive net present valueistruly
a calculated economic value gain that goes beyond satisfying the required return
standard. In fact, we can see from the cumulative present value line that if the
project performs as expected, the cash flows are sufficient to recover the principal
and earn 8 percent by the end of period five, where the cumulative present value
isvery closeto zero.

If ahigher earnings standard had been required, say 12 percent, the results
would be those shown in Figure 7-5. The net present value remains positive, but
the size of the value creation has dramatically decreased to only $2,800. We
would expect such a decrease, because at the higher discount rate, the present
value of the future cash inflows must decline, with all other circumstances un-
changed. Note that this time the present value payback requires almost the full
Six years.

At an assumed earnings standard of 14 percent, the net present value shrinks
even further. In fact, it is transformed into a negative result ($25,000 X 3.889 —
$100,000 = —$2,775). These results reflect the great sensitivity of net present
value to the choice of earnings standards, especialy at higher rates.

The cumulative present value row in the two sets of calculationsillustrates
the importance of the length of the economic life of the investment. We can ob-
serve that the time required for the cumulative present value to turn positive (and
thus achieve a present value payback) was lengthened as the earnings standard

FIGURE 7—5}
Net Present Value Analysis at 12 Percent*

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Totals
Investment
outlay
(outflow) ... $—100,000 0 0 0 0 0 0 $-100,000
Benefits
(inflows) ... 0 $ 25000 $ 25000 $ 25000 $ 25000 $25000 $25,000 150,000
Present value
factors
@ 12%* . .. 1.000 0.893 0.797 0.712 0.636 0.567 0.507
Present values
of cash
flows ...... —100,000 22,325 19,925 17,800 15,900 14,175 12,675 2,800
Cumulative
present
values ... $-100,000 $-77,675 $-57,750 $-39,950 $-24,050 $-9,875 $ 2,800
Net present
VAIUE @ 120 . . oottt et e e $ 2,800

*This exhibit is available in an interactive format (TFA Template)—see “Analytical Support” on p. 250.
**As in Figure 7-4, we could use 4.112 times $25,000 from Table 7-II, p. 253.
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was raised. At 8 percent, the economic life had to last about five years for the
switch to occur (the net present value after the benefits of Year 5 is amost zero),
while at 12 percent, most of the sixth year of economic life was necessary for a
positive turnaround (approximately $10,000 of negative present value remaining
at the end of Year 5 hasto be recovered from the benefits of Year 6). At 14 percent
more time than the economic life was required to achieve a positive net present
value, making the project uneconomic.

In our example we assumed a level operating cash inflow of $25,000. Un-
even cash flow patterns have a notable impact on the results, although the method
of calculation remains the same. The net present value approach can, of course,
accommodate any combination of cash flow patterns without difficulty. The
reader is invited to test this, using a cash inflow pattern that rises from, say,
$15,000 to $40,000, and one that falls from $40,000 to $15,000, each totaling
$150,000 over six years. When using a spreadsheet, the reader can select the npv
function, specify the discount rate, enter the cash flows from Year 1 through 6,
and subtract the net investment from the result to arrive at the net present value.

Net present value is a direct measure of value creation as well as a screen-
ing device that indicates whether a stipulated minimum return standard, such as
the cost of capital, can be met over an investment proposal’s economic life. We
stated before that when net present value is positive, there is potential for areturn
in excess of the standard and therefore, economic value creation. When net pres-
ent value is negative, the minimum return standard and capital recovery cannot
be achieved with the projected cash flows. When net present value is close to or
exactly zero, the return standard has just been met. In this case the investment will
be value neutral. All of these conditions, of course, hold only on the assumption
that the cash flow estimates and the projected life will in fact be achieved. The
graphic representation of net present value in Figure 7—6 demonstrates the three
outcomes.

While net present value is the most frequently used tool in evaluating
investment alternatives, it doesn't answer all our questions about the economic

FIGURE 7—6}

A Representation of Net Present Value
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attractiveness of capital outlays. For example, when comparing different projects,
how does one evaluate the respective size of the value creation calculated with
a given return standard, particularly if the investment amount differs signifi-
cantly? Also, to what extent is achieving the expected economic life afactor in
such comparisons?

Furthermore, how does one quantify the potential errors and uncertainties
inherent in the cash flow estimates, and how does the measure assist in investment
choices if such deviations are significant? Finally, one can ask what specific re-
turn the project will yield if all estimates are in fact realized? Further measures
and analytical methods are necessary to answer these questions, and we'll show
later how a combination of techniques helps to narrow the choices to be made.

Present Value Payback

We' ve aready referred to this measure during our discussion of net present value.
As we saw, the concept establishes the minimum life necessary for an investment
to operate as expected, and still meet the return standard of the present value
analysis, a break-even condition in value creation. In other words, present value
payback is achieved at the specific point in time when the cumulative positive
present value of cash benefits equals the cumul ative negative present value of all
the cash outlays—in fact, a zero net present value condition. It's the point in the
project’s economic life when the original investment has been fully amortized and
areturn equal to the built-in return standard has been achieved on the declining
balance—the point at which the project becomes economically attractive and can
begin to create value. Figure 7—7 below provides a visual representation of this
concept similar to the one for net present value.

Recall that in Figures 7—4 and 7-5, we included a row for the cumulative
net present value of the project. It served as a visual check for determining the
point at which net present value turned positive. The present value payback
for our example, using a discount rate of 8 percent was about 5 years, while a
12 percent standard required almost 6 years, just about the full economic life of

FIGURE 7—7}

A Representation of Present Value Payback
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the investment. The minimum time needed to recover the investment and earn the
return standard on the declining balance of the investment, when compared to
the economic life, isalso away of expressing the potential risk of the project. The
measure doesn’t specifically address the nature of the risk, but merely identifies
any remaining part of the economic life as an overall risk allowance. One can then
judge whether the risk entailed in the combination of the key drivers of the proj-
ect—or any one key variable in particular—is likely to outweigh the cushion of
safety implied in the additional time the project might operate once it has passed
the present value payback point. Remember, however, that the measure focuses
only on the life span of the project, assuming implicitly that the estimated annual
operating conditions will in fact continue to be achieved.

When uneven and more complicated cash flows patterns are projected, a
condition we' [l examine |ater, the minimum life test of the present value payback
again requires a year-by-year accumulation of the negative and positive present
values, as was done in smplified form in Figures 7-5 and 7-6.

If aproject isastraightforward combination of asingle outlay at point zero
and expected level annual operating cash inflows, in effect representing an an-
nuity, the analysisis especialy simple and can, of course, be done readily on a
calculator or spreadsheet. To illustrate the concept, however, we' [l again make use
of our present value tables, this time using the annuity factors in Table 7-I1 to
quickly identify the present value payback. The following relationship is utilized:

Present value = Factor X Annuity

We're looking for the condition under which the present value of the
outflows is exactly equal to the present value of the inflows. Inasmuch as the net
investment (outflow) must be recovered by the inflows, we can change the for-
mularto:

Net investment = Factor X Annuity

Because we know the level of the annuity, which is represented by the an-
nual operating cash inflows, we can find the factor that satisfies the condition:

_ Net investment

Factor Annuity

For our machine example, we can caculate the following results:
$100,000 + $25,000 = 4.0. We can look for the closest factor in the 8 percent col-
umn of Table 7-I1. The answer lies almost exactly on the linefor period 5 (3.993),
which indicates that the project’s minimum life under the assumed operating con-
ditions must be 5 years to achieve the standard 8 percent return. If the standard is
12 percent, the minimum life has to be approximately 5%s years (an interpolation
between 3.605 and 4.112).

The test for present value payback (minimum life) at any given return stan-
dard thus becomes one more factor in assessing the margin for error in the project
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estimates. It sharpens the analyst’s understanding of the relationship of economic
life and acceptable performance, and is a much improved version of the simple
payback rule of thumb. The measure is a useful companion to the net present
value criterion. It does not, however, address specific risk elements and in fact
leaves weighing of any favorable difference between minimum and economic life
to the decision maker’s judgment.

Profitability Index (BCR)

After calculating the net present values of a series of projects, we might be faced
with a choice that involves several alternative investments of different sizes. In
such cases, we cannot ignore the fact that even though the net present values of
the alternatives might be close or even equal, they involve initial funds commit-
ments of widely varying amounts.

In other words, it does make a difference whether an investment proposal
promises anet present value of $1,000 for an outlay of $10,000, or whether in an-
other case, anet present value of $1,000 requires an investment of $25,000—even
if we can assume equivalent economic lives and equivalent risk. Although both
projects will create value if implemented successfully, the value creation in the
first caseisamuch larger fraction of the net investment, which makesthe first in-
vestment clearly more attractive, given that all other conditions are comparable.

The profitability index is a formal way of expressing this relationship of
benefits to cost, aratio which also is called the benefit cost ratio (BCR):

Present value of operating inflows (benefit)
Present value of net investment outlays (cost)

Profitability index =

The present values in this formula are the same amounts we used earlier to
derive the net present value, although then we subtracted inflows from outflows.
In the case of the profitability index, the question is simply: How much in present
valueis being created for each dollar of net investment outlay?

The two cases we cited above would yield the following results:

e _ $11,000

1. Profitability index = $10,000 1.10
o ~ $26,000

2. Profitability index = $25.000

The higher the index, the better the project. As we expected, the first project
is much more favorable, given the assumption that all other aspects of the invest-
ment are reasonably comparable. If the index is 1.0 or less, the project is just
meeting or even below the minimum return standard used to derive the present
values. An index of exactly 1.0 corresponds to a zero net present value and no
value creation. Our simple machine example has a profitability index of 1.16 at
8 percent in Figure 7—4 ($115,575 + $100,000), and 1.03 at 12 percent in Fig-
ure 7-5 ($102,800 + $100,000).
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The profitability index provides results that directionally are consistent with
the net present value measure. It’'s based on the same inputs but differsin format,
focusing on the relative size of the trade-off. When used in conjunction with net
present value, it provides additional insight for the analyst or manager. As aready
mentioned, it allows us to choose between investment alternatives of differing
magnitudes. But it still leaves several points unanswered, and there are some the-
oretical issuesinvolved that we'll point out later.

Internal Rate of Return (IRR, Yield)

The concept of a“true’ return yielded by an investment over its economic life,
also referred to as the discounted cash flow return, or DCF, was briefly mentioned
in our earlier discussion of net present value. Theinternal rate of return is simply
the unique discount rate that, when applied to both cash inflows and cash outflows
over theinvestment’s economic life, provides azero net present value—that is, the
present value of the inflows is exactly equal to the present value of the outflows.
Stated another way, if cash flow estimates are achieved, the principal of an in-
vestment will be amortized over its specified economic life, while earning the ex-
act return implied by the underlying discount rate. Figure 7-8 visually presents
the dimensions of this measure.

The project’s IRR might coincide with the return standard desired, might
exceed it, or might fall short of the standard. These three conditions parallel those
of net present value. One of the attractions of the internal rate of return for many
practitionersisits ease of comparison with the return standard, and/or the cost of
capital, being stated in percentage terms.

Naturally, the result of a given project will vary with changes in the eco-
nomic life and the pattern of cash flows. In fact, theinternal rate of returnisfound
by letting it become a variable that is dependent on cash flows and economic life.
In the case of net present value and profitability index, we had employed a speci-
fied return standard to discount the investment’s cash flows. For the internal rate

FIGURE 7—8}
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of return, we switch the problem around to find the one discount rate that makes
cash inflows and outflows exactly equal.

We can again employ our basic formula (Present value = Factor X Annuity)
if the project is simple enough to involve asingle investment outlay and only level
annual cash inflows. The formula can then be expressed as follows:

_ Present value (net investment)
Annuity

Factor

The factor then can be located in the present value table for annuities (Table
7-11). Because the economic life is agiven, we can find the rate of return by mov-
ing along the proper period row to the column containing a factor that approxi-
mates the formula result. Obviously, the result can be quickly obtained using a
programmed calculator or a spreadsheet (using theirr function and specifying the
cash flows by period), but again we' re showing the detail s here to improve our un-
derstanding of the underlying mechanics.

Toillustrate, our earlier investment example has afactor of 4.0 ($100,000 +
$25,000). On thelinefor period 6 in Table 7| wefind that 4.0 lies amost exactly
between 12 percent (4.112) and 14 percent (3.889). Approximate interpolation
suggests that the result is about 13 percent. (The precise result from a spreadsheet
i$12.98%.)

When a project involves amore complex cash flow pattern, atrial-and-error
approach isimplied. Successive application of different discount ratesto al cash
flows over the investment’s economic life can be made until a reasonably close
approximation of azero net present value has been found. We observed this effect
in our earlier example, when the net present value declined as the discount rate
was raised from 8 to 12 percent (see Figures 7—4 and 7-5). Again, programmed
calculators and computer spreadsheets will arrive at the result directly, once the
cash flows have been specified for al the periodsinvolved.

Asaranking device for investments, the internal rate of return isn’t without
problems. First, there's the mathematical possibility that a complex project with
many varied cash inflows and outflows over its economic life might in fact yield
two different internal rates of return. Although arelatively rare occurrence, such
an inconvenient outcome is caused by the specific pattern and timing of the vari-
ous cash inflows and outflows.

More important, however, is the practical issue of choosing among alterna-
tive projects that involve widely differing net investments and that have internal
rates of return inverse to the size of the project (the smaller investment has the
higher return). A $10,000 investment with an internal rate of return of 50 percent
cannot be directly compared to an outlay of $100,000 with a 30 percent internal
rate of return, particularly if the risks are similar and the company normally
requires a 15 percent earnings standard. While both projects exceed the desired
return and thus create value, it might be better to employ the larger sum at 30 per-
cent than the smaller sum at 50 percent, unless sufficient funds are available for
both projects to be undertaken. If the economic life of aternative projects differs
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widely, it might similarly be advantageous to employ funds at a lower rate for a
longer period of time than to opt for abrief period of higher return. This condition
appliesif a choice must be made between two investments, both of which exceed
the return standard.

It should be apparent that the internal rate of return, like all other measures,
must be used with some caution. Because it provides the analyst with a unique
rate of return inherent to each project, the IRR of an investment permits aranking
of potential alternatives by a single number and by a direct comparison to the
return standard. In contrast, the net present value method builds in a specified
earnings standard reflecting the company’s expectations from such investments,
and the ranking is based on relative present value creation in dollar terms.

When the internal rates of return of different projects are compared, there’'s
also the implied assumption that the cash flows thrown off during each project’s
economic life can in fact be reinvested at their unique rates. We know, however,
that the company’s earnings standard usually is an expression of the long-run
earnings power of the company, even if only approximate. Thus, managers apply-
ing a 15 or even 20 percent return standard to investments must realize that a proj-
ect with its own internal rate of return of, say, 30 percent, cannot be assumed to
have its cash flows reinvested at this unique higher rate. Unless the general earn-
ings standard is quite unrealistic, funds thrown off by capital investments can only
be expected to be reemployed over time at this lower average rate.

This apparent dilemma does not, however, invalidate the internal rate of
return measure, because any project will certainly yield its calculated internal rate
of return if al conditions hold over its economic life, regardless of what is done
with the cash generated by the project. Therefore, it's appropriate to rank projects
by their respective IRRs.

In the last part of Chapter 8, we'll return to a comparative overview of all
measures and develop basic rules for their application. The reader is invited to
turn to the references listed at the ends of this chapter and of Chapter 8 for more
extensive discussions of the many theoretical and practical arguments surround-
ing the use of present value techniques, particularly in the case of theinternal rate
of return.

Annualized Net Present Value

Another useful way of employing the annuity principle of discounting is to esti-
mate how much of an annual shortfall in operating cash inflows would be per-
missible over the full economic life of a project, while still meeting the minimum
return standard. We know that the net present value cal culation normally resultsin
either a cumulative excess or a cumulative deficiency of present value benefits
vis-a-visthe net investment. We also know that if the net present valueis positive,
the amount can be viewed as value creation in excess of the cost of capital, if that
is the standard employed. This figure also can be considered, at least in part, asa
cushion against any estimating error contained in future cash inflows, especially
when the discount rate has been set much higher than the cost of capital.
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Unless aproject has highly irregular annual flows, it's often useful to trans-
form the positive net present value at the decision point into an equivalent annu-
ity over the project’s economic life. Such an annual equivalent, representing the
allowable margin of error, can then be directly compared to the original estimates
of annual operating cash inflow. Thisis possible because the net present value has
in effect been “reconstituted” into a series of level cash flows on the same basis as
the estimates themselves, that is, in the form of annual cash flows unadjusted for
time value. To illustrate, we can transform the net present value shown in Fig-
ure 7-4, $15,575, into an annuity over the six-year life by simply using the famil-
iar present value relationship:

Present value = Factor X Annuity

or by using the annuity routinesin calculators and spreadsheets, choosing the pmt
(payment) function and specifying the discount rate, the number of periods and
the present value to be recovered. Because we' re interested in finding the annuity
represented by the net present value, and wish to do so over a known economic
life and at a specified discount rate—which is the earnings standard employed in
the net present value calculation in the first place—we can transform the annuity
formulaasfollows:

Annuity = (Net) pFr:te:rt value

Our example has the following result:

$15,575
4.623

The annua operating cash inflows were originally estimated to be $25,000.
Given the result above, the actual cash flow experienced could be lowered by
about $3,400 per year, and the project would still meet the minimum standard of
8 percent, but obviously not create value. Note, however, that the investment
would have to operate at that lower level of cash flows over itsfull economic life
for this value-neutral condition to be true.

In this case, the shortfall allowance directly translates into a permissible
downward adjustment of estimated operating cash inflows by 22 percent. We must
remember from page 229, however, that the annual cash flow consists of an
estimated after-tax operating profit of $8,333, to which depreciation of $16,667
has been added back. In view of this sizable depreciation allowance—which
is not subject to uncertainty—the relevant permissible reduction applies to the
after-tax profit alone. The adjustment reduces the after-tax profit to about $5,000
(%$8,333 — $3,369 = $4,964), which amounts to a hefty 40 percent! As we can
see, this type of analysis represents a more direct approach to judging the allow-
able variation in the key estimates than did the present value payback, which fo-
cused on the time period instead of the cash flow estimates.

Annuity = = $3,369
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Annualization can be more generally applied as a very practical and quick
preliminary “scoping” of the attractiveness of atentative investment proposal that
has not yet been fleshed out in detail. This method turns the normal investment
analysis around by finding the approximate annual operating cash flow required
to justify an estimated capital outlay, at a time when specific operating benefits
have yet to be determined. Given an estimate of the economic life and an earnings
standard, we can employ the formula

Net investment

Operating cash flow = Factor

to find the annual cash flow equivalent that, on average, will be the minimum
target benefit. We can, of course, readily use el ectronic means to make thistrans-
formation directly by again applying the pmt function and entering the discount
rate, the number of periods, and the investment to be amortized.

We must be careful, however, to interpret this figure properly. Because by
definition it’s an after-tax cash flow, the result hasto be correctly adjusted for the
assumed annual depreciation in order to transform it into the minimum pretax op-
erating improvement necessary to justify the outlay. The process simply involves
working backward through the analysis, using the knowledge that cash flow con-
sists of the sum of after-tax operating profit and annual depreciation. We can ap-
ply thisto our example from Figure 7-4.

First, we find the target cash flow benefits over six years at 8 percent, using
the appropriate factor from Table 7—11 or obtaining them directly from a spread-
shest, using the pmt function and entering 8 percent, 6 periods, and the $100,000
present value:

$100,000

4623 D2L63l

Next we transform this required after-tax cash flow into its equivalent pre-
tax operating improvement:

Aftertax cashflow ...................... $21,631
Less: Depreciation . .................... 16,667
Aftertax profit. .. ......... .. ... L $ 4,964
Tax at 34% of pretax profit ............... $ 2,557
Pretaxprofit............. ... ... ... ..... $ 7,521
Add back depreciation .................. 16,667
Minimum pretax operating improvement . . . . . $24,188

Thus, our investment has to provide a minimum of about $24,200 in direct
operating improvements such as lower costs, incremental revenues, and so on.
Clearly, this method provides a quick look at the amount of pretax profit benefits
required and allows the decision maker to think about the likely potential of the
investment to achieve them. In other words, annualization applied in thisway isa
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useful tool for making afirst assessment of the chances that an investment will be
in the ballpark.

Applying Time-Adjusted M easures

Aswe stated earlier, the practice of discounting and compounding is inextricably
connected with the services and instruments of the financial community world-
wide. In our discussion we have concentrated on the use of discounting and com-
pounding methodologies for the more specific purpose of analyzing business
investments, defining the four key parameters of such investments and demon-
strating the major tools used in the process. It should be clear to the reader, how-
ever, that minor rethinking of the key inputs as defined here will make the analysis
process generally applicable to analyzing financial instruments, contracts, and any
situation which involves cash flow trade-offs extending from the present into the
future. In fact, we've used simple analogies to financial instrumentsin our dis-
cussion, and also indicated that the process would be present again in the valua-
tion discussions in the final chapters of the book. The general applicability of
discounting and compounding is also apparent from the general wording con-
tained in calculator and spreadsheet routines, which are structured to handle any
problem that involves present values, future values, payments, receipts, time pe-
riods, and rates for discounting and compounding.

As we also mentioned, applying the methodology is relatively easy once a
degree of comfort has been acquired in understanding the basic mathematics and
relationships. Manipulating data within the various frameworks can become quite
routine. The real challenge in the application of time-adjusted methodologies re-
lates to defining the problem, establishing the relevant data, defining the key risk
factors, and interpreting the results. Chapter 8 illustrates many of these challenges.
Business investments generally are more complex in these aspects than straight-
forward contracts and financial instruments, and the skills acquired from studying
the materialsin this chapter will provide a sound basis for handling the processin
the many other areas to which it applies.

Key Issues

The following is a recap of the key issues raised directly or indirectly in this
chapter. They are enumerated here to help the reader keep the analysis tools and
methods within the perspective of financia theory and business practice.

1. Decisionsinvolving trade-offs between present and future cash flows
are acommon occurrence in any business. They require a consistent
framework for analyzing these cash flows at the point of decision
in equivalent terms.
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2.

10.

Discounting and compounding methodol ogies use basic mathematical
relationships to integrate timing, monetary returns, and cash flow
amounts into a value framework. They are not a substitute for
judgment, however, only numerical assists.

. Businessinvestment analysis requires careful definition of the key

inputs and variables underlying the cash flow pattern, which involves
an understanding of the expected changes brought about by the
decision, independent of accounting methodol ogy, adjusted

for tax implications, and fitted to the economic life span.

. Economic analysis of investment decisions must be based on

differential revenues and costsin the form of cash flowsthat are
caused by the decision, and not on changes that are merely due
to accounting conventions.

. The mgjor investment measures are designed to take into account the

timing of inflows and outflows of an investment and relate to economic
attractiveness to defined return expectations. Simple rules of thumb
violate these criteria, and the ease of spreadsheet analysis has made the
use of economic measures fully accessible to any interested person.

. Creating shareholder value through economic returns above the cost of

capital isthe key criterion in business investment analysis, and the net
present value and IRR measures can be used to test the analytical
results for this outcome.

. Testing for potential leeway in achieving lesser cash flow returns while

still meeting or exceeding the standard used in the analysis is a useful
application of economic payback and annualization, although care
must be taken in the interpretation of such modifications.

. While all economic measures discussed here directionally give the

same reading of desirability, using only one measure in isolation can
lead to misinterpretation of project desirability, depending on such
elements as project size, interdependence, and funding limits.

. Analytical techniques can provide ranges of results aswell as

guantitative insights of considerable sophistication, but they can't
supplant qualitative business judgments that must deal with the broader
context of strategy and risk assessment.

The use of discounting and compounding in the financial and economic
environment is far broader than its specific application to business
investments as described here; however, business investments represent
the most complex set of conditions due to the uncertainty of estimates
and the need to integrate projects into business strategy.
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Summary

In this chapter, we' ve presented the basic analytical framework for business in-
vestment analysis within the context of the key parameters required for most busi-
ness applications. Even though the material dealt largely with the time value of
money and the specific techniques used to analyze the cash flow trade-offsin ex-
amples of simple business investments, we made the point repeatedly that the
most critical aspect of the process was thoughtful attention to defining the param-
eters of net investment, net operating cash flows, economic life, and terminal
value before any quantitative techniques are applied.

We discussed the importance of dealing with the net effect of the investment
decision on future cash flows, that is, to focus on the relevant changes attributable
to the decision. We pointed out the importance of deriving cash flows adjusted for
accounting allocations, of recognizing the tax shield effect of write-offs such as
depreciation, and generally dealing with the net after-tax cash impact of net in-
vestment, operating cash flows, and any terminal recoveries.

After introducing the basic mathematics of time adjustment through dis-
counting and compounding, we presented a step-by-step approach to the various
tools of analysis. We discarded as uneconomic the simple rules of thumb still be-
ing used at times, and demonstrated how the major economic tools, net present
value, discounted payback, internal rate of return and annualization all gave indi-
cations of value creation in excess of the cost of capital, albeit in different form.
We laid out a common format for analysis, and related this visual representation
to the internal routines of calculators and spreadsheets. Working through a series
of simple examples, we provided the reader with the ability to perform the key nu-
merical aspects of investment analysis. But we cautioned that numerical results
were only oneinput to the broader management task of selecting investment proj-
ectsin a strategic context with defined corporate objectives and goals, and with
the ultimate purpose of creating shareholder value, and indicated that the next
chapter will be devoted to viewing business investment analysis in this broader,
judgmentally more difficult, setting.

Analytical Support

Financial Genome, the commercially available financial analysis and planning
software described in Appendix |, is accompanied by general purpose present
value analysis templates and graphic displays (TFA Template under “extras’),
which can be used to directly cal cul ate the various discounted cash flow measures
discussed in this chapter from any pattern of cash flows and discount rates, aswell
as different depreciation assumptions and tax rates. They match the format used in
this chapter (Figs. 7—4 and 7-5 on pp. 237 and 238) and in Chapter 8. (see
“Downloads Available” on page 431)
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TABLE 74

Present Value of Single Sum of $1 Received or Paid at End of Period

Period of

Receipt or

Payment 1% 2% 4% 5% 6% 8% 10% 12% 14% 15% 16% 18% 20% 22% 24% 25% 26% 28% 30% 35% 40% 45% 50%
1 0.990 0.980 0.962 0.952 0.943 0.926 0.909 0.893 0.877 0.870 0.862 0.847 0.833 0.820 0.806 0.800 0.794 0.781 0.769 0.741 0.714 0.690 0.667
2 0.980 0.961 0.925 0.907 0.890 0.857 0.826 0.797 0.769 0.756 0.743 0.718 0.694 0.672 0.650 0.640 0.630 0.610 0.592 0.549 0.510 0.476 0.444
3 0.971 0.942 0.889 0.863 0.840 0.794 0.751 0.712 0.675 0.658 0.641 0.609 0.579 0.551 0.524 0.512 0.500 0.477 0.455 0.406 0.364 0.328 0.296
4 0.961 0.924 0.855 0.823 0.792 0.735 0.683 0.636 0.592 0.572 0.552 0.516 0.482 0.451 0.423 0.410 0.397 0.373 0.350 0.301 0.260 0.226 0.198
5 0.951 0.906 0.822 0.784 0.747 0.681 0.621 0.567 0.519 0.497 0.476 0.437 0.402 0.370 0.341 0.328 0.315 0.291 0.269 0.223 0.186 0.156 0.132
6 0.942 0.888 0.790 0.746 0.705 0.630 0.564 0.507 0.456 0.432 0.410 0.370 0.335 0.303 0.275 0.262 0.250 0.227 0.207 0.165 0.133 0.108 0.068
7 0.933 0.871 0.760 0.711 0.665 0.583 0.513 0.452 0.400 0.376 0.354 0.314 0.279 0.249 0.222 0.210 0.198 0.178 0.159 0.122 0.095 0.074 0.059
8 0.923 0.853 0.731 0.677 0.627 0.540 0.467 0.404 0.351 0.327 0.305 0.266 0.233 0.204 0.179 0.168 0.157 0.139 0.123 0.091 0.068 0.051 0.039
9 0.914 0.837 0.703 0.645 0.592 0.500 0.424 0.361 0.308 0.284 0.263 0.225 0.194 0.167 0.144 0.134 0.125 0.108 0.094 0.067 0.048 0.035 0.026
10 0.905 0.820 0.676 0.614 0.558 0.463 0.308 0.322 0.270 0.247 0.227 0.191 0.162 0.137 0.116 0.107 0.099 0.085 0.073 0.050 0.035 0.024 0.017
11 0.896 0.804 0.650 0.585 0.527 0.429 0.350 0.287 0.237 0.215 0.195 0.162 0.135 0.112 0.094 0.086 0.079 0.066 0.056 0.037 0.025 0.017 0.012
12 0.887 0.788 0.625 0.557 0.497 0.397 0.319 0.257 0.208 0.187 0.168 0.137 0.112 0.092 0.076 0.069 0.062 0.052 0.043 0.027 0.018 0.012 0.008
13 0.879 0.773 0.601 0.530 0.469 0.368 0.290 0.229 0.182 0.163 0.145 0.116 0.093 0.075 0.061 0.055 0.050 0.040 0.033 0.020 0.013 0.008 0.005
14 0.870 0.758 0.577 0.505 0.442 0.340 0.263 0.205 0.160 0.141 0.125 0.099 0.078 0.062 0.049 0.044 0.039 0.032 0.025 0.015 0.009 0.006 0.003
15 0.861 0.743 0.555 0.481 0.417 0.315 0.239 0.183 0.140 0.123 0.108 0.084 0.065 0.051 0.040 0.035 0.031 0.025 0.020 0.011 0.006 0.004 0.002
16 0.853 0.728 0.534 0.458 0.394 0.292 0.218 0.163 0.123 0.107 0.093 0.071 0.054 0.042 0.032 0.028 0.025 0.019 0.015 0.008 0.005 0.003 0.002
17 0.844 0.714 0.513 0.436 0.371 0.270 0.198 0.146 0.108 0.093 0.080 0.060 0.045 0.034 0.026 0.023 0.020 0.015 0.012 0.006 0.003 0.002 0.001
18 0.836 0.700 0.494 0.416 0.350 0.250 0.180 0.130 0.095 0.081 0.069 0.051 0.038 0.028 0.021 0.018 0.016 0.012 0.009 0.005 0.002 0.001 0.001
19 0.828 0.686 0.475 0.396 0.331 0.232 0.164 0.116 0.083 0.070 0.060 0.043 0.031 0.023 0.017 0.014 0.012 0.009 0.007 0.003 0.002 0.001
20 0.820 0.673 0.456 0.377 0.312 0.215 0.149 0.104 0.073 0.061 0.051 0.037 0.026 0.019 0.014 0.012 0.010 0.007 0.005 0.002 0.001 0.001
21 0.811 0.660 0.439 0.359 0.294 0.199 0.135 0.093 0.064 0.053 0.044 0.031 0.022 0.015 0.011 0.009 0.008 0.006 0.004 0.002 0.001
22 0.803 0.647 0.422 0.342 0.278 0.184 0.123 0.083 0.056 0.046 0.038 0.026 0.018 0.013 0.009 0.007 0.006 0.004 0.003 0.001 0.001
23 0.795 0.634 0.406 0.326 0.262 0.170 0.112 0.074 0.049 0.040 0.033 0.022 0.015 0.010 0.007 0.006 0.005 0.003 0.002 0.001
24 0.788 0.622 0.390 0.310 0.247 0.158 0.102 0.066 0.043 0.035 0.028 0.019 0.013 0.008 0.006 0.005 0.004 0.003 0.002 0.001
25 0.780 0.610 0.375 0.295 0.233 0.146 0.092 0.059 0.038 0.030 0.024 0.016 0.010 0.007 0.005 0.004 0.003 0.002 0.001 0.001
26 0.772 0.598 0.361 0.281 0.220 0.135 0.084 0.053 0.033 0.026 0.021 0.014 0.009 0.006 0.004 0.003 0.002 0.002 0.001
27 0.764 0.586 0.347 0.268 0.207 0.125 0.076 0.047 0.029 0.023 0.018 0.011 0.007 0.005 0.003 0.002 0.002 0.001 0.001
28 0.757 0.574 0.333 0.255 0.196 0.116 0.069 0.042 0.026 0.020 0.016 0.010 0.006 0.004 0.002 0.002 0.002 0.001 0.001
29 0.749 0.563 0.321 0.243 0.185 0.107 0.063 0.037 0.022 0.017 0.014 0.008 0.005 0.003 0.002 0.002 0.001 0.001 0.001
30 0.742 0.552 0.308 0.231 0.174 0.099 0.057 0.033 0.020 0.015 0.012 0.007 0.004 0.003 0.002 0.001 0.001 0.001
35 0.706 0.500 0.253 0.181 0.130 0.066 0.036 0.019 0.010 0.008 0.006 0.003 0.002 0.001
40 0.672 0.453 0.208 0.142 0.097 0.046 0.022 0.011 0.005 0.004 0.003 0.001 0.001
45 0.639 0.410 0.171 0.111 0.073 0.031 0.014 0.006 0.003 0.002 0.001 0.001
50 0.608 0.372 0.141 0.087 0.054 0.021 0.009 0.003 0.001 0.001 0.001
60 0.550 0.305 0.095 0.054 0.030 0.010 0.002 0.001

1. To find present value (PV) of fixture amount: PV = Factor X Amount.
2. To find future amount representing given PV: Amount = PV/Factor.

3. To find period given future amount, PV and yield: Factor = PV/Amount; locate in column.

4. To find yield given future amount, PV and period: Factor = PV/Amount; locate in row.
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Present Vaue of $1 per Period Received or Paid at End of Period (Annuity)

Number
of

Periods 1% 2% 4% 5% 6% 8% 10% 12% 14% 15% 16% 18% 20% 22% 24% 25% 26% 28% 30% 35% 40% 45% 50%
1 0.990 0.980 0.962 0.952 0.943 0.926 0.909 0.893 0.877 0.870 0.862 0.847 0.833 0.820 0.806 0.800 0.794 0.781 0.769 0.741 0.714 0.690 0.667
2 1970 1.942 1886 1.859 1.833 1.783 1.736 1.690 1.647 1.626 1.605 1.566 1.528 1.492 1.457 1.440 1.424 1.392 1.361 1.289 1.224 1.165 1.111
3 2941 2884 2775 2722 2673 2577 2487 2402 2322 2283 2246 2.174 2.106 2.042 1.981 1.952 1.923 1.868 1.816 1.696 1.589 1.493 1.407
4 3.902 3.808 3.630 3.545 3.465 3.312 3.170 3.037 2.914 2.855 2.798 2.690 2589 2.494 2404 2362 2.320 2.241 2.166 1.997 1.849 1.720 1.605
5 4853 4713 4.452 4329 4.212 3993 3.791 3.605 3.433 3.352 3.274 3.127 2.991 2.864 2.745 2.689 2.635 2.532 2.436 2.220 2.035 1.876 1.737
6 5795 5.601 5.242 5075 4.917 4.623 4.355 4.112 3.889 3.784 3.685 3.498 3.326 3.167 3.020 2.951 2.885 2.759 2.643 2.385 2.168 1.983 1.824
7 6.728 6.472 6.002 5.786 5582 5.206 4.868 4.564 4.288 4.160 4.039 3.812 3.605 3.416 3.242 3.161 3.083 2.937 2.802 2.508 2.263 2.057 1.883
8 7.652 7.325 6.733 6.463 6.210 5.747 5335 4.968 4.639 4.487 4.344 4.078 3.837 3.619 3.421 3.329 3.241 3.076 2.925 2.598 2.331 2.108 1.922
9 8.566 8.162 7.435 7.108 6.802 6.247 5759 5.328 4.946 4.772 4.607 4.303 4.031 3.786 3.566 3.463 3.366 3.184 3.019 2.665 2.379 2.144 1.948
10 9.471 8.983 8111 7.722 7.360 6.710 6.145 5650 5.216 5.019 4.833 4.494 4.192 3.923 3.682 3.571 3.465 3.269 3.092 2.715 2.414 2.168 1.965
11 10.368 9.787 8.760 8.307 7.887 7.139 6.495 5.937 5453 5234 5.029 4.656 4.327 4.035 3.776 3.656 3.544 3.335 3.147 2.752 2.438 2.185 1.977
12 11.255 10.575 9.385 8.863 8384 7.536 6.814 6.194 5660 5421 5.197 4.793 4.439 4.127 3.851 3.725 3.606 3.387 3.190 2.779 2.456 2.196 1.985
13 12,134 11.343 9.986 9.393 8.853 7.904 7.103 6.424 5.842 5583 5342 4.910 4.533 4.203 3.912 3.780 3.656 3.427 3.223 2.799 2.468 2.204 1.990
14 13.004 12.106 10.563 9.898 9.295 8.244 7.367 6.628 6.002 5.724 5468 5.008 4.611 4.265 3.962 3.824 3.695 3.459 3.249 2.814 2.477 2.210 1.993
15 13.865 12.849 11.118 10.379 9.712 8559 7.606 6.811 6.142 5.847 5575 5.092 4.675 4.315 4.001 3.859 3.726 3.483 3.268 2.825 2.484 2.214 1.995
16 14718 13.578 11.652 10.838 10.106 8.851 7.824 6.974 6.265 5.954 5.669 5.162 4.730 4.357 4.033 3.887 3.751 3.503 3.283 2.834 2.489 2.216 1.997
17 15562 14.292 12.116 11.274 10.477 9.122 8.022 7.120 6.373 6.047 5.749 5.222 4.775 4.391 4.059 3910 3.771 3.518 3.295 2.840 2.492 2.218 1.998
18 16.398 14.992 12.659 11.690 10.828 9.372 8.201 7.250 6.467 6.128 5.818 5.273 4.812 4.419 4.080 3.928 3.786 3.529 3.304 2.844 2.494 2.219 1.999
19 17.226 15.678 13.134 12.086 11.158 9.604 8.365 7.366 6.550 6.198 5.877 5.316 4.844 4.442 4.097 3.942 3.799 3.539 3.311 2.848 2.496 2.220 1.999
20 18.046 16.351 13.590 12.463 11.470 9.818 8514 7.469 6.623 6.259 5.929 5.353 4.870 4.460 4.110 3.954 3.808 3.546 3.316 2.850 2.497 2.221 1.999
21 18.857 17.011 14.029 12.821 11.764 10.017 8.649 7.562 6.687 6.312 5.973 5.384 4.891 4.476 4.121 3.963 3.816 3.551 3.320 2.852 2.498 2.221 2.000
22 19.660 17.658 14.451 13.163 12.042 10.201 8.772 7.645 6.743 6.359 6.011 5.410 4.909 4.488 4.130 3.970 3.822 3.556 3.323 2.853 2.498 2.222 2.000
23 20.456 18.292 14.857 13.489 12.303 10.371 8.883 7.718 6.792 6.399 6.044 5.432 4.925 4.499 4.137 3.976 3.827 3.559 3.325 2.854 2.499 2.222 2.000
24 21.243 18.914 15.247 13.799 12550 10.529 8.985 7.784 6.835 6.434 6.073 5.451 4.937 4.507 4.143 3.981 3.831 3.562 3.327 2.855 2.499 2.222 2.000
25 22.023 19.523 15.622 14.094 12.793 10.675 9.077 7.843 6.873 6.464 6.097 5.467 4.948 4.514 4.147 3.985 3.834 3.564 3.329 2.856 2.499 2.222 2.000
26 22.795 20.121 15.983 14.375 13.003 10.810 9.161 7.896 6.906 6.491 6.118 5.480 4.956 4.520 4.151 3.988 3.837 3.566 3.330 2.856 2.500 2.222 2.000
27 23.560 20.707 16.330 14.643 13.211 10.935 9.237 7.943 6.935 6.514 6.136 5492 4.964 4.524 4.154 3.990 3.939 3.567 3.331 2.856 2.500 2.222 2.000
28 24316 21.281 16.663 14.898 13.406 11.051 9.307 7.984 6.961 6.534 6.152 5502 4.970 4.528 4.157 3.992 3.840 3.568 3.331 2.857 2.500 2.222 2.000
29 25.066 21.844 16.984 15.141 13.591 11.158 9.370 8.022 6.983 6.551 6.166 5510 4.975 4.531 4.159 3.994 3.841 3.569 3.332 2.857 2.500 2.222 2.000
30 25.808 22.396 17.292 15.372 13.765 11.258 9.427 8.055 7.003 6.566 6.177 5517 4.979 4.534 4.160 3.995 3.842 3.569 3.332 2.857 2.500 2.222 2.000
35 29.408 24.999 18.665 16.374 14.498 11.654 9.664 8.176 7.070 6.617 6.215 5539 4.992 4541 4.164 3.998 3.845 3.571 3.333 2.857 2.500 2.222 2.000
40 32.835 27.355 19.793 17.159 15.046 11.925 9.779 8.244 7.105 6.642 6.234 5548 4.997 4544 4166 3.999 3.846 3.571 3.333 2.857 2.500 2.222 2.000
45 36.094 29.490 20.720 17.774 15.546 12.108 9.863 8.282 7.123 6.654 6.242 5552 4.998 4.545 4.166 4.000 3.846 3.571 3.333 2.857 2.500 2.222 2.000
50 39.196 31.424 21.482 18.256 15.762 12.234 9.915 8.304 7.133 6.661 6.246 5554 4.999 4545 4.167 4.000 3.846 3.571 3.333 2.857 2.500 2.222 2.000
60 44,955 34.761 22.623 18.929 16.161 12.376 9.967 6.324 7.140 6.665 6.249 5555 5.000 4.545 4.167 4.000 3.846 3.571 3.333 2.857 2.500 2.222 2.000

1. To find present value (PV) of series of equal receipts or payments: PV = Factor X Annuity.

2. To find annuity representing given PV: Annuity = PV/Factor.

3. To find number of periods to recover investment: Factor = Investment/Annuity; locate in column.
4. To find yield of annuity given investment: Factor = Investment/Annuity; locate in row.
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CHAPTER 8

ANALY SIS OF
INVESTMENT DECISIONS

T he decision to invest resources is one of the key drivers of the business finan-
cial system, as we established in Chapter 2. Sound investments that implement
well-founded strategies are essential to creating shareholder value, and they must
be analyzed both in aproper context and with sound analytical methods. Whether
the decision involves committing resources to new facilities, a research and de-
velopment project, a marketing program, additional working capital, an acquisi-
tion, or investing in a financial instrument, an economic trade-off must be made
between the resources expended now and the expectation of future cash benefits
to be obtained. Analyzing this trade-off is essentially a valuation process that
makes an economic assessment of a combination of positive and negative cash
flow patterns. The task is difficult by nature because it deals with future condi-
tions subject to uncertainties and risks—yet this basic valuation principle is com-
mon to al investments, large and small.

In this chapter, we'll examine in some detail both the key conceptual and
practical aspects of investment decisions, using the analytical techniques de-
scribed in Chapter 7. In Chapters 9 and 10, we'll address the related issues of fi-
nancing costs and the choice among financing alternatives. In Chapters 11 and 12,
we'll expand on these concepts and demonstrate how the process applies to valu-
ing a business and to the creation of shareholder value. From time to time, we'll
introduce applicable portions of managerial economics and financial theory. In
keeping with the scope of this book, however, we'll avoid the esoteric in favor of
the practical and useful. At the end of each chapter, we'll summarize, as before,
the key conceptual issues underlying the analytical approaches covered, both asa
reminder and as aguide for the interested reader in exploring the references listed.

The analysis of decisions about new investments (as well as the opposite,
disinvestments) involves a particularly complex set of issues and choices that
must be defined and resolved by management. We'll discuss these in severa
categories:

255

Copyright 2001 The McGraw-Hill Companies, Inc. Click Here for Terms of Use.



256 Financial Analysis: Tools and Techniques

 Strategic perspective.

» Decisiona framework.

» Refinements of investment analysis.
» Application of economic measures.

Because business investments, in contrast to operational spending, are nor-
mally long-term commitments of resources, they should always be made within
the context of acompany’s explicit strategy. In fact, investment in the absence of
asound strategy is an invitation to economic ruin. An effective approach to value
creation cannot be built on retroactively trying to make sense out of sunk resource
commitments. In addition, the financial analysis underlying the decisions and the
trade-offs involved must be carried out within a consistent economic framework
of accepted conceptual and practical guidelines.

Aswe discussed in Chapter 7, most business investment projects have sev-
eral key components of analysisin common. These must be understood and made
explicit, aswell as comparable, in order to arrive at a proper choice among differ-
ent investment alternatives, as we'll demaonstrate on the basis of more complex
examples. Finally, the economic nature of the process requires that the analytical
methods supporting the decisions focus on the true cash flow impact of the in-
vestment or disinvestment and be properly interpreted.

WEe Il take up each areain turn, emphasizing in greater detail the analytical
components and methodol ogies. Once we' ve demonstrated the fundamental con-
cepts, we'll introduce certain specialized aspects of the analytical process, such as
sensitivity analysis, simulation, and the broader issues of dealing with risk. Some
comments about related topics will follow, and we' Il close with a checklist of key
issues affecting investment analysis.

Strategic Per spective

Investmentsin land, productive equipment, buildings, natural resources, research
facilities, product development, employee development, marketing programs,
working capital acquisitions, and other resource deployments made for future
economic gain should represent physical expressions of a company’s strategy—
which management must carefully develop and periodically reevaluate. Invest-
ment choices should always fit into the desired strategic direction the company
wishes to take, with due consideration of:

» Expected economic conditions.

* Outlook for the company’s specific industry or business segment.

» Competitive position of the company.

» Core competencies of the organization.

An amost infinite variety of business investments is available to most

firms. It doesn't matter how the resource commitment is reflected on the com-
pany’s books, whether in the form of an asset or as an expense for the period—the
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critical point isthat the outlay is being made with an expectation of future returns.
A company might invest in new facilities for expansion, expecting that incre-
mental profits from additional volume will make the investment economically
desirable. Investments might also be made for upgrading worn or outmoded
facilities to improve cost-effectiveness. Here, savings in operating costs are the
justification.

Some strategies call for entering new markets, which could involve setting
up entirely new facilities and associated working capital, or perhaps amajor repo-
sitioning of existing facilities through rebuilding or through sale and reinvestment.
In a service business, expansion strategies could involve significant employee
training outlays and electronic infrastructure investments. Other strategic propos-
als might involve creating a new business model of Internet connectivity, or es-
tablishing aresearch program, justified on the basis of its potential for developing
new products or processes. Business investment also could involve significant
promotional outlays, targeted on raising the company’s market share over the long
term and, with it, the profit contribution from higher volumes of operation. At
times, acquiring a company whose product or service linesfit into the company’s
strategy, or purchasing a supplier to integrate the technology base, might be ap-
propriate. At other times, partnering or outsourcing part of the company’s product
or service offerings might create additional value.

These and other choices are conceived continuously by the organization.
Typically, lists of proposals are examined during the company’s strategic planning
process within the context and constraints of corporate and divisional objectives
and goals. Then the various alternatives are narrowed down to those options that
should be given serious analysis, and periodic spending plans are prepared which
contain those capital outlays that have been selected and approved.

The many stepsinvolved in identifying, analyzing, and selecting capital in-
vestment opportunities—as well as opportunities for divestiture—are collectively
known as capital budgeting. This processincludes everything from a broad scop-
ing of ideas to very refined economic analyses. In the end, the company’s capital
budget normally contains an acceptable group of projects that individually and
collectively are expected to provide economic returns meeting long-term man-
agement goals in support of shareholder value creation.

In essence, capital budgeting is like managing a personal investment port-
folio. In both cases, the basic challenge is to select, within the constraint of avail-
able funds, those investments that promise to yield the desired level of economic
rewards in relation to the degree of acceptable risk. The process thus involves a
series of conscious economic trade-offs between exposure to potential adverse
conditions and the expected profitability of the investments. Asageneral rule, the
higher the profitability, the higher the risk exposure. Moreover, the choice among
alternatives in which to invest the usually limited funds available invariably in-
volves opportunity costs, because committing to one investment can mean reject-
ing others, thereby giving up the opportunity to earn perhaps higher but riskier
returns.

In an investment portfolio, cash commitments are made in order to receive
futureinflows of cash in the form of dividends, interest, and eventual recovery of



258 Financial Analysis: Tools and Techniques

the principal through sale of the investment instrument—which over time might
have appreciated or declined in market value. In capital budgeting, the commit-
ment of company funds is made in exchange for future cash inflows from incre-
mental after-tax profits and from the potential recovery of a portion of the capital
invested, or from the value of a going business at the end of the planning horizon.

However, the analogy carries only so far. In atypical company, managing
business investments is complicated by the need not only to select a portfolio of
sound projects, but also to implement them well and to operate the facilities, ser-
vice functions, or other new resources deployed with quality and cost effective-
ness. In addition, analyzing potential investments in abusiness context isfar more
complex than sel ecting among stocks and bonds because the outlays often involve
multiple expenditures spread over a period of time and a wide variety of opera-
tional cash flows that are expected over the economic life. Examples are con-
structing and equipping a new factory, or the gradual building up of a service
business and its infrastructure.

Determining the economic benefits to be derived from the outlay is even
more complex. An individual investor generally receives specific contractual in-
terest payments or regular dividend checks. In contrast, a businessinvestment typ-
ically generates additional profit contributions from higher volume, new products
and services, or cost reduction. The specific incremental cash flow from a busi-
ness investment might be difficult to identify, because it's intermingled in the
company’s financia reports with other accounting information. As we'll see, the
analysis of potential capital investmentsinvolves afair degree of economic rea-
soning and projection of future conditions that goes beyond merely using normal
financial statements.

If we follow the analogy between a capital budget and an investment port-
foliotoitslogical conclusion, capital budgeting would ideally amount to arraying
all business investment opportunities in the order of their expected economic re-
turns, and choosing a combination that would meet the desired portfolio return
within the constraints of risk and available funding. The theoretical concepts that
have evolved around these issues rely heavily on portfolio theory, both in terms of
risk evaluation and in the comparison between investment returns and the cost of
capital incurred in funding the investments.

These concepts are highly structured and depend on a series of important
underlying assumptions. Not easy to apply in practice, they continue to be the
subject of much learned argument. In simple terms, the theory argues that busi-
ness investments—arrayed in declining order of attractiveness—should be ac-
cepted up to the point at which incremental benefits equal incremental cost, given
appropriate risk levels. The economic attractivenessis most frequently expressed
viathe amount of net present value created.

Thistheory encounters several problemswhen applied in apractical setting.
First, at the time the capital budget is prepared, it's simply not possible to foresee
all investment opportunities, because management faces a continuously revolving
planning horizon over which new opportunities keep appearing, while known



CHAPTER 8 Analysis of Investment Decisions 259

opportunities might fade as conditions change even more rapidly. In recent times
the speed of change in the business environment has increased dramatically.

Second, capital budgets are generally prepared only once a year in most
companies. As various timing lags are encountered, actual implementation can be
delayed or even canceled, because circumstances often change.

Third, economic criteria, such as the cost of capital and return standards
based thereon, are merely approximations. Moreover, they are not the sole basis
for the investment decision. Instead, the broader context of strategy and its atten-
dant risks, the competitive environment, the ability of management to implement
the investment, organizational considerations, and other factors comeinto play as
management weighs therisk of an investment against the potential economic gain.
Thus, there is nothing automatic or simple in arriving at decisions about the
stream of potential investments that are continuously surfaced within a business
organization.

In this chapter, we'll explore the decisional framework and apply the ana-
lytical techniques discussed in Chapter 7 to the decision process for analyzing and
choosing business investments. We won’t delveinto the broader conceptual issues
of capital budgeting and portfolio theory, except to point out some of the key is-
sues. Readers wanting more information on these topics should check the refer-
ences at the end of the chapter. The important question of the cost of capital as
related to capital budgeting will be taken up in the next chapter. Then, Chapter 10
will cover analytical reasoning behind the choice among types of potential fund-
ing sources for capital investments.

Decisional Framework

Effective analysis of business investments requires that both the analyst and the
decision maker be very conscious of and specific about the many dimensionsin-
volved. We need to set a series of ground rules to ensure that our results are thor-
ough, consistent, and meaningful. These ground rules cover:

» Problem definition.

+ Nature of theinvestment.

» Estimates of future costs and benefits.

* Incremental cash flows.

» Relevant accounting data.

* Sunk costs.

A good rule of thumb to keep in mind is that of the total time and effort re-
quired to analyze a business investment, at least 85 percent should be spent on
meeting the important requirements of framing and refining these elements of the

decision, and only 15 percent on various forms of “running the numbers.” Be-
cause of the ease with which our spreadsheets can calculate data, however, there
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is the strong temptation to develop numerical approaches before proper framing
has been done. Thus, unfortunately, the proportions of effort are often reversed in
practice, resulting in potentially costly omissions of insight and clarification.

Problem Definition

We should begin any evaluation by stating explicitly what the investment is sup-
posed to accomplish. Carefully defining the problem to be solved (or the oppor-
tunity presented) by the investment and identifying any potential alternatives to
the proposed action are critically important to proper analysis. This elementary
point is often overlooked, at times deliberately, when the desire to proceed with a
favorite investment project overrides sound judgment.

In most cases, at least two or three alternatives are available for achieving
the purpose of an investment, and careful examination of the specific circum-
stances might reveal an even greater number. The simple diagram in Figure 8-1
can help usto visualize the key options for deciding on which aternatives to pur-
suein an investment proposal.

For example, the decision of whether to replace a machine nearing the end
of itsuseful life at first appearsto be arelatively straightforward “ either/or” prob-
lem. The most obvious alternative, asin any case, isto do nothing, that is, to con-
tinue patching up the machine until it falls apart. The ongoing, rising costs likely
to be incurred with that option are compared with the expected cost pattern of a

FIGURE 8-1}

Alternatives for a Business Investment Decision

But how long can you go on with the current
situation? What problems are likely to arise?

Is the present business no longer viable?
Are there better opportunities to redeploy your
capital? Competition?

Decision

A Where are you relative to competition?
point

What advantages are gained?

What real improvements can be made? What are
the economics of such change?
How about competition?

What are the economics of the new market
opportunity? What competition is there?
What success factors are to be met?

Etc.
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new machine when we decide whether or not to replace it. But the aternative of
doing nothing always exists for any investment project, and sound analysis re-
quires that its implications be tested before proceeding.

But there are some not-so-obvious alternatives. Perhaps the company
should stop making the product or providing the service altogether! This “go out
of business” option should at |east be considered—painful asit might be to think
about—before new resources are committed.

The reasoning behind this seemingly radical notion is quite straightforward.
While the improved efficiency of a new machine or awhole new service infra-
structure might raise this particular operation’s economic performance from poor
to average, there might indeed be alternatives elsewhere in the company that
would yield greater returns from the overall funds committed. By going ahead
with the investment, an opportunity cost from losing a higher return option might
beincurred. In theinterest of shareholder value creation, it might indeed be better
to redeploy all existing resources now devoted to the product or service instead of
prolonging its substandard performance through an incremental investment that
viewed by itself might be quite acceptable.

Moreover, even if the decision to continue making a product is economi-
cally sound under prevailing conditions, there still are several additiona alterna-
tives open to management. Among these, for example, are replacement with the
same machine, or with alarger, more automated model, or with equipment using
an atogether different technol ogy and manufacturing process—or outsourcing the
manufacture and thereby avoiding the investment.

It'scrucial to select the appropriate alternatives for analysis and to structure
the problem in such away that the analytical tools are applied to the real issueto
be decided. For decisions of major strategic importance, formal processes are
available which use the disciplines of decision theory to aid in structuring the
problem and in establishing an array of creative alternatives (see end-of-chapter
references). As a general rule, however, no investment should be undertaken un-
less the best analytical judgment allowsit to clear the basic hurdlesimplied in the
first two branches of the decision treein Figure 8-1.

Nature of the I nvestment

Most business investments tend to be independent of each other, that is, the choice
of any one of them doesn’t preclude al so choosing any other—unlessthere arein-
sufficient funds available to do them all. In that sense, they can be viewed as a
portfolio of choices. The analysis and reasoning behind every individual decision
will be relatively unaffected by past and future choices.

There are, however, circumstances in which investments compete with each
other in their purpose so that choosing one will preclude the other. Typically, this
arises when two alternative ways of solving the same problem are being consid-
ered. Such investment projects are called mutually exclusive. The significance of
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this condition will become apparent when we discuss some of the specific exam-
ples later on. A similar condition can, of course, arise when management sets a
strict limit on the amount of spending, often called capital rationing, which will
preclude investing in some worthy projects once others have been accepted. This
situation is quite common, because companies will more often than not find their
funding potential limited, whether due to debt proportions that already are at tar-
get levels, fluctuations in profitability, or exercising caution in preserving cash
flow for yet unspecified needs.

Another type of investment involves sequential outlays beyond the initial
expenditure. For example, any major capital outlay for plant and equipment also
might entail additional future outlays for major maintenance, upgrading, and par-
tial replacement some years hence. These future outlays—to which the company
iscommitting itself by theinitial decision—must be formally considered when the
initial analysis is made. Another example is the introduction of a new product or
service with high growth potential, where additional working capital and perhaps
future capacity expansions are a hatural consequence of the decision to proceed.

The most logical evaluation of such investments comes from taking into
account the whole pattern of major outlays recognizable at the time of analysis.
If thisisn't done, such a project might be viewed more favorably than a more
straightforward one, because a number of future negative cash flows have been
left out of the cash flow pattern. Moreover, if the project is chosen, management
could become trapped into having to approve these unanticipated future outlays as
they arise later—on the argument that these incremental funds are clearly justifi-
able because the project is “aready in place.” While that argument might be true
given the earlier decision, the fact remains that the project originally was not
judged on its full implications, and under those conditions might not have been
justifiable to begin with. This type of incrementalism invariably causes undesir-
able economic results.

Future Costs and Benefits

Aswe stated earlier, one of the key principles in making investment decisionsis
that the economic calculations used to justify any business investment must be
based on projections and forecasts of future revenues and costs. It's not enough to
assume that the past conditions and experience, such as operating costs or product
prices, will continue unchanged and be applicable to a new venture. While this
might seem obvious, there’'s a practical human temptation to extrapolate past
conditions instead of carefully forecasting likely developments. We must at all
times remember that the past is at best a rough guide, and at worst irrelevant for
analysis.

The success of an investment, whether the time horizon is two, five, ten, or
even twenty-five years, rests entirely on future events and the uncertainty sur-
rounding them. It therefore behooves the analyst to explore as much as possible
the likely changes from present conditions in the key variables relevant to the
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analysis. If potential deviationsin severa areas are large, it might be useful to run
the analysis under different sets of assumptions, thus testing the sensitivity of the
guantitative result to changes in particular variables, such as product volumes,
prices, key raw material costs, and so on. (Recall our references to this type of
analysisin earlier chapters.) Thistask has been eased with the availability of soft-
ware packages specifically designed for comprehensive sensitivity analysis, yet
even basic spreadsheets make the effort of testing a variety of assumptions about
key variables quite manageable.

The uncertainty of future conditions affecting an investment is the cause of
the risk of not meeting expectations and being left with an insufficient economic
return or even an economic loss—the degree of risk being a function of the rela-
tive uncertainty about the key variables of the project. Careful estimates and re-
search are often warranted to narrow the margin of error in the predicted
conditions on which the analysisis based, although removing all risk isclearly a
futile endeavor. Since the basic rationale of making investments relies on a con-
scious economic trade-off of risk versusreward, as we established earlier, theim-
portance of explicitly addressing key areas of uncertainty should be obvious.
Identifying key variables also will be helpful in judging the actual performance of
the project after implementation. Thisis because tracking of these elementsis usu-
ally much easier than trying to reconstruct the full scope of the incremental proj-
ect from the overall accounting data flow into which it has been merged.

Incremental Cash Flows

The economic reasoning behind any capital outlay is based strictly on the in-
cremental changes which result directly from the decision to make the investment.
In other words, the test question must always be “what is different between the
current state of affairs and the new situation introduced by the decision,” and the
differences will be reflected in the form of

* |Incremental investment.
e Incrementa revenues.
» Incremental costs and expenses.

Moreover, proper economic analysis recognizes only cash flows, that is, the
after-tax cash effect of positive or negative funds movements caused by the in-
vestment. Any accounting transactions related to the decision but not affecting
cash flows areirrelevant for the purpose.

The first basic question to be asked is: What additional investment funds
will be required to carry out the chosen alternative? For example, the investment
proposal can, in addition to the outlay for new equipment, entail the sale or other
disposal of assets that will no longer be used. Therefore, the decision might actu-
ally free some previously committed funds. In such a case, it’s the net outlay that
counts, after any applicable incremental tax effects have been factored in.
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Similarly, the next question is: What additional revenues will be created
over and above any existing ones? If an investment results in new revenues, but at
the same time causes the loss of some existing revenues, only the net impact, af-
ter applicable taxes, isrelevant for economic analysis.

The third question concerns the costs and expenses that will be added or re-
moved as aresult of the investment. The only relevant items here are those costs,
including applicable taxes, that will go up or down as a consegquence of the in-
vestment decision. Any cost or expense that is expected to remain the same before
and after the investment has been made is not relevant for the analysis.

These three basic questionsillustrate why we refer to the economic analysis
of investments as an incremental process. The approach isrelative rather than ab-
solute, and istied closely to carefully defined alternatives and the differences be-
tween them. The only datarelevant and applicable in any investment analysis are
the differential investment funds commitments as well as differential revenues
and costs caused by the decision, al viewed in terms of after-tax cash flows.

Relevant Accounting Data

Investment analysisin large part involves the use of data derived from accounting
records, not al of which arerelevant for the purpose. Accounting conventions that
don't involve cash flows must be viewed with extreme caution. Thisis true par-
ticularly with investments that cause changes in operating costs. Therefore we
must distinguish clearly between those cost elementsthat in fact vary with the op-
eration of the new investment and those which only appear to vary. The latter are
often accounting all ocations which might change in magnitude but do not neces-
sarily represent atrue change in costs incurred.

For example, for accounting purposes, general overhead costs (administra-
tive costs, insurance, etc.) might be allocated on the basis of a chosen fixed level
of operating volume expressed in units produced. At other times, direct labor
hours are the basis for allocation. In the former case, the accounting system will
charge a new machine, which has a higher output, with a higher share of overhead
than it charged the machine it replaces.

Yet it islikely that there was no actual change in overhead costs that could
be attributed to the decision to substitute one machine for the other. Therefore, the
reported change in the allocation is not relevant for purposes of economic analy-
sis. The analyst must constantly judge whether there has been a change in the true
cash outlays and revenues—not whether the accounting system is redistributing
existing costs in a different way. A sound rule that helps prevent being trapped by
allocationsisto avoid unit costs whenever possible and to perform the analysison
the basis of annual changesin the various cost categories expected to be caused by
the investment decision.

We should point out that the growing use of activity-based costing, which
we mentioned earlier, is a very positive development insofar as determining
relevant data for economic analysis is concerned. Essentially a system which
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expresses the economic costs and benefits of activities, product lines, and organi-
zational units, activity-based analysis and accounting establishes a flow of infor-
mation that directly relates to economic choices and trade-offs. Based on a careful
assessment of the physical flow of activities, the data collected and stored in the
system are in most cases representative of the type of information that must be
stipulated when analyzing the changes in revenues and costs brought about by a
business investment. The nature of cost assessments and economic alocationsis
much more transparent than in customary cost accounting systems, although the
need for judgment in selecting appropriate data still remains.

Sunk Costs

There'sacommon temptation to include in the analysis of anew investment all or
some portion of outlays that occurred in the past, expenditures that perhaps were
incurred preparatory to making the new commitment being considered. No basis
in economic analysis exists, however, that would justify such backtracking to ex-
penditures that have aready been made and that are not recoverable in part or as
awhole. Past decisions simply do not count in the economic trade-off underlying
a current investment decision. The basic reason for this is that such sunk costs,
even if they are connected in some way to the decision at hand, simply cannot be
altered by making the investment now.

If, for example, significant amounts had been spent on research and devel-
opment of a new product in excess of origina plans, the current decision about
whether to invest in new facilities to make the product should in no way be af-
fected by those sunk costs. Perhaps the earlier decision to do research and devel-
opment in retrospect turned out to be less rewarding than expected because of
such overspending, and shouldn’'t have been made at the prior decision point. But
now the only relevant question is: If the new investment required to exploit the re-
sults of such past research appears economically justified on its own merits from
future benefits, it should be undertaken at the present time. There's nothing that
can be done about sunk costs, except to learn from any mistakes made.

Another, more specialized situation arises, however, when an incremental
productive investment is added to a group of operating facilities, al of which are
supported by a large past infrastructure investment, such as power generation,
shipping docks, service networks, and so on, which is not fully utilized at this
point. The infrastructure might have been sized to allow for the addition of several
future operating investments before the infrastructure itself hasto be expanded. In
such a case, it'll be relevant to make an economic allocation of an appropriate
share of the cost of the existing infrastructure as part of the investment, and to do
the same with other similar alternative productive investments, if the strategy of
the company calls for continued expansion in the foreseeable future. In contrast,
if the current operating investment proposal were the only remaining planned
addition, the infrastructure in place would be irrelevant and sunk in the true sense
of the word, because no other use of the excess infrastructure was envisioned.
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Somewhat differently, if the productive investment triggered another round of
infrastructure expansion as part of a long-term growth strategy, a share of such
infrastructure would have to be considered part of the productive investment
reguirements, with other portions allocated to other current or future expansion
investments planned. Again, the effort here must be to judge the specific invest-
ment proposition on its full set of implications, and to view the specific proposi-
tion within the larger context of the company’s strategy and future plans.

Economic decisions are always forward-looking and must involve only
those things that can be changed by the action being decided. Thisisthe essential
test of relevance for any element to be included in the analysis.

Refinements of Investment Analysis

We'll now turn to some more realistic and complex examples in order to refine
various aspects of both the components of analysis and the methodology itself. No
new concepts or techniques will be introduced here; instead, some expanded prac-
tical examples will help us work through the implications of many of the points
that so far we' ve only mentioned in passing. As we go through the projects step
by step, the essentials of econoimic investment analysis should become firmly im-
planted in your mind.

At thispoint, we'll stress once morethat it's always essential asthefirst step
in any economic analysisto carefully define the problemin all of its aspects. From
this flows the rationale for deriving the net investment, operating cash flows, the
economic life, and any terminal values. Once these detailed aspects have been
properly established and understood, the actual calculation of the appropriate
yardsticks becomes almost automatic, aswe' Il seein the examples we' re about to
discuss.

A Machine Replacement

A company is analyzing whether to replace an existing 5-year-old machine with a
more automatic and faster model. Acquiring a new machine of some sort is
viewed as the only reasonable alternative under the circumstances, because the
product fabricated on the equipment is expected to continue to be profitable for at
least 10 years. Moreover, the markets served could absorb additional output be-
yond the current capacity, as much as one-third more than the present volume.

The old machine is estimated to have at most 5 years' life left before it be-
comes physically worn out, while the new machine will operate acceptably for
10 years before it hasto be scrapped. The old machine originally cost $25,000 and
has a current book value of $12,500, having been depreciated straight-line at
$2,500 per year. It can be sold for $15,000 in cash to aready buyer.

The new machine will cost $40,000 installed. Also to be depreciated
straight-line over 10 years, it will likely be salable at book value if it is disposed
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of prior to the end of its physical life. It has an annual capacity of 125,000 units
(compared to the present equipment’s 100,000 unit ceiling), and it will produce at
lower unit costs for both labor and materials. In fact, the new machine will in-
volve slightly lower total labor costs because of fewer setups, releasing the re-
quired time of the skilled mechanic for other productive tasks in the plant. One
operator will run the machine as before. Materials usage will be reduced dueto a
lower level of rgjects. The company expects no difficulty in selling the additional
volume at the current price of $1.50, and will incur only modest incremental sell-
ing and promotional expense in the process.

Such a set of conditions is both common and fairly realistic except for the
stable long-term market conditions we' ve assumed—yet the same analytical prin-
ciples do apply in a shorter time frame. As we analyze this project, we'll expand
on several aspects of economic capital investment analysis and draw generalized
conclusions where appropriate.

Net | nvestment Refined

Net investment has been defined as the net change in cash committed to a project
as aresult of the investment decision. Two specific changesin cash flow must be
considered in this case: (1) the initial outlay of $40,000 for the new machine,
which is a straightforward cash commitment, and (2) the recovery of cash from
the sale of the old machine.

Since the sale of the old machine is a direct consequence of the decision to
replace it, the release of these funds is relevant to the analysis. The amount re-
ceived, however, will have to be adjusted below the $15,000 cash value because
the capital gain realized on the sale is a taxable event. We recall that the book
value was only $12,500; thus the company will be taxed on the difference of
$2,500. For simplicity, we'll assume that the applicable tax rate is the full corpo-
rate income tax rate of 34 percent, resulting in an incremental tax outlay of $850.

We now have all the components of theinitial net investment figure relevant
for this example:

Cost of the new machine ........... $40,000
Cash from sale of old machine. ... ... (15,000)
Tax payable on capital gain ......... 850

Netinvestment................. $25,850

In this economic analysis, we don’t recognize the remaining book value of
the old machine, except for its brief role in the income tax calculation. As we've
observed before, any funds expended in the past are irrelevant because they are
sunk, and we're interested only in the changes caused by the current decision.
Therefore, the proceeds from the equipment sale and the incremental tax due on
the capital gain are the only relevant elements.

Had the old machine not been salable despite its stated book value of
$12,500, the only item of relevance would be the tax savings on the capital loss
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incurred with this condition. While there might be atemptation to include the loss
of sizable book values in such analyses, doing so would confuse accounting with
cash flow economics.

The net investment shown represents the difference between current cash
movements, both in and out, that are direct consequences of the investment deci-
sion. If we assume that the decision caused working capital (incremental receiv-
ables and inventories lessincremental payables) to rise in support of the expected
higher sales volume, any funds committed for this purpose would also become
relevant for our analysis. Similarly, if the current decision were expected to di-
rectly cause further capital outlaysin later years, such amounts would have to be
recoghized in the analysis. In our second example, we' [l demonstrate how incre-
mental working capital and sequential investments are handled.

Operating Cash Inflows Refined

As we established before, operating cash inflows are the net after-tax cash
changes in revenue and cost elements resulting from the investment decision. In
our replacement example, we must first carefully sort out the expected conditions
to identify relevant differential revenues and costs. Each element should be care-
fully tested asto whether the decision to replace will make a cash differencein op-
erating conditions. The decision to replace has three significant effects:

» The new machine will bring about greater efficiency that should result
in operating savings vis-avis the old machine.

» The additional volume of product produced will provide an incremental
profit contribution, if we assume the sales efforts will be successful.

e There'll be atax impact from the change in the amount of depreciation
charged against operations.

The calculations in Figure 8-2 illustrate how to deal with these elementsin
three clearly labeled successive stages.

Sage 1: Operating Savings. Operating savings for the existing level of out-
put (100,000 units) are found by simply comparing the annual costs of operating
the two machines at that volume. While each requires one operator, the new ma-
chine will incur $1,000 less in setup costs because the time of the skilled me-
chanic involved can be employed elsewhere in the plant. We were also told earlier
that the new machine uses materials more efficiently, and this attribute will save
about $2,000.

Overhead changes, in contrast, are not relevant for this comparison, because
overhead costs are represented by allocations at the rate of 120 percent of direct
labor. The fact that direct labor cost has declined does not automatically mean that
spending on overhead has changed. The only change isin the basis of allocation,
which in this case happens to be alower labor cost against which an unvarying
percentage rate is applied. Clearly, the plant manager and the office staff ill
receive the same salaries, and other overhead costs are not affected.
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Bc uRE 8-2}

Differential Benefit and Cost Analysis

Relevant
Oold New Annual
Machine  Machine Differences

1. Operating savings from current volume
of 100,000 units:

Labor (operator plus setup) ............. $ 31,000 $ 30,000 $ 1,000
Material .......... ... .. . . .. 38,000 36,000 2,000
Overhead (120% of direct labor) ......... 37,200 36,000 —*

$106,200  $102,000 $ 3,000

2. Contribution from additional volume

25,000 units sold at $1.50 per unit . . ... ... $ 37,500
Less:
Labor (no additional operators) ........ —
Material cost at 36¢/unit . ............. (9,000)
Additional selling expense ............ (11,500)
Additional promotional expense . ....... (13,000) $ 4,000
Total savings and additional contribution . . ... .. $ 7,000
3. Differential depreciation (additional
expense; for tax purposesonly) .......... $ 2,500 $ 4,000 $(1,500)
Taxable operating improvements .. ........... 5,500
Incometaxat34% ...........cciiiiii... 1,870
After-tax profitimprovement . . ............... 3,630
Add back depreciation . .................... 1,500
After-tax operating cashflow ................ $ 5,130

*Not relevant, because it represents an allocation only.

Only if the decision to replace directly caused an actual changein overhead
spending, such as higher property taxes, insurance premiums, additional mainte-
nance, and technical and other staff support, would a change have to be reflected
in the calculation. Under those conditions, we' d estimate the annual overhead ex-
penditures before and after the installation of the new machine, and calculate the
differential cost to be included in the analysis, just as we did for the other differ-
ential operating cash inflows.

Whenever we' re comparing operating costs, it's usually more appropriate to
use annual totals rather than to rely on per-unit figures. The latter could cause the
analyst to inadvertently apply accounting allocations, which asarule areirrele-
vant for this type of economic analysis—even though they are necessary and ap-
propriate for cost accounting (determining cost of goods sold, inventory values,
price estimating, and so on) in line with generally accepted accounting principles.

Sage 2: Contribution from Additional Volume. Now we' re ready to deter-
mine the incremental contribution from the increased output. This change must be
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counted as an additional benefit from the decision to replace, because the old ma-
chine had a ceiling of 100,000 units of production. The additional sales revenue of
$37,500 from the extra 25,000 units available for sale at $1.50 each isrelevant, as
are any additional costs which can be attributed to the higher sales volume.

We know that the existing operator is able to produce the higher output, and
thus there will be no additional |abor cost. The higher volume will require addi-
tional materials, however, which are charged at the usage rate of the more efficient
machine, that is, 36 cents per unit, or $9,000. We' ve al so been told that additional
selling and promotional expenses of $24,500 will be incurred to move the higher
volume, and these are relevant as well. The combination of operating savings and
incremental product profit totals $7,000.

Sage 3: Differential Depreciation. The only remaining relevant item is the
tax impact of differential depreciation. As we discussed in Chapters 2 and 3, de-
preciation as such is not relevant to cash flows. For purposes of our analysis, it
merits attention only because depreciation is tax deductible. Remember that be-
cause depreciation charges normally reduce income tax payments, they’re called
atax shield. If an investment decision causes higher or lower depreciation charges
than before, such a difference must be reflected as a change in the tax shield.

For our replacement example, the differential depreciation for the next
5 years will be $1,500, an increase due to the higher cost basis of the new ma-
chine. We're assuming that straight-line depreciation also is used for tax purposes,
to keep the calculations simple.

As is shown in Figure 8-2, the analysis results in taxable operating im-
provements of $7,000, an incremental tax of $1,870, and a change in after-tax
profit of $3,630. The applicable tax rate normally is the rate a company would be
paying on any incremental profit. Asthefinal step, the differential depreciationis
added back to arrive at the after-tax operating cash flow of $5,130.

In following these steps, we have correctly reflected atax reduction due to
the differential depreciation, but then removed depreciation itself from the picture
to leave us with the economic cash effect of the investment.

We could have obtained the same result by doing the analysisin two phases:
(1) determining the tax on the operating improvement before depreciation, and
(2) directly determining the tax shield effect of the differential depreciation. This
would appear as shown below, and as we might expect, the result is exactly the
same.

Operating improvement before depreciation . . . ... .. $7,000
Taxat34%. .. ..ot 2,380
After-tax operating improvement . . . .............. $4,620
Tax shield at 34%* of depreciation of $1,500. . ... ... 510
After-tax operating cashflow.................... $5,130

*Each dollar of depreciation provides a tax shield of $1 times the applicable tax rate.
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Unequal Economic Lives

In Chapter 7, we defined economic life as the length of time over which an in-
vestment yields economic benefits. Now we find that a complication has beenin-
troduced because of the expected difference in the physical lives of the two
machines. Inasmuch as the old machine is assumed to wear out in 5 years while
the new onewill last for 10 years, with no change in the market for the product as-
sumed, the two investments are comparable only over the next 5 years. After that,
the original alternative no longer exists, and a new decision will have to be made
at that point in any case. The situation isillustrated in Figure 8-3.

Differential revenues and costs can be defined only as long as both alterna
tives exist together. After 5 years, the old machine will be gone, which means that
we can't analyze the situation beyond 5 years without making some assumptions
about the remaining life of the new machine. While we have assumed that the
product islikely to be salablefor at least the total 10-year life of the new machine,
the economic comparison for the current replacement decision can be made only
over the 5 years the two aternatives have in common.

There are two ways of handling this problem. First, we can cut off the
analysisat theend of Year 5 and assign an assumed recovery value to the new ma-
chine at that point, because it should be able to operate well for another 5 years.
Thisterminal value estimate must be counted as a capital recovery in Year 5, that
is, its present value should be recognized as a cash flow benefit. This approachis
widely used in practice, and usually, as a simplifying assumption, the amount of
terminal valueis considered to be at least the amount of the remaining book value.
But if the asset’s value is quite predictable (as is the case with automobiles or
trucks), the estimated sales value (adjusted for any tax consequences) isentered in
the present value analysis as a cash flow benefit.

‘FIGURE 8—3}

Overlapping Economic Life Spans

Comparison of lives
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Only five years are comparable. If the new machine lasts longer,
its life has to be cut off for purposes of comparison.
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An aternative way of dealing with the problem is to assume that the old
machine will be replaced by a new onein Year 5, and that a similar replacement
will be madein Year 10 when the current new machine wears out. This approach
involves a great deal of sequential guessing about possible replacement options
5 and 10 years hence. Moreover, in spite of such extra analytical effort, the eco-
nomic lives of the two machines till will not be the same. Admittedly, the power
of discounting will make the estimates of the later years amost immaterial. On
balance, unless there are compelling reasons to develop such a series of replace-
ment assumptions, the cutoff analysis described earlier isfar more straightforward
and less fraught with judgmental traps.

Capital Additions and Recoveries

The treatment of terminal values deserves a few more comments here. It's quite
common for larger projects to require a series of additional capital outlays over
time, and eventually provide likely recoveries of at least part of these funds. Asa
practical matter, any increments of capital committed or recovered must be en-
tered in the present value framework as cash outflows or cash inflows at the point
in time when they occur. This also applies to incremental working capital com-
mitments, which must be shown as outflows when incurred, and which can be as-
sumed to be recovered in part or in total at the end of the economic life of the
project.

In our replacement example, we' ve made no provision for additional work-
ing capital in order to keep the problem focused on the other basic refinements.
The assumed terminal value of the new machine after 5 years, however, isto be
treated as a capital recovery and entered as a positive cash inflow at the end of
Year 5. For simplicity, we'll assume that its economic value (realizable through
sale or trade) will be equal to its book value. This would amount to $20,000
(%$40,000 less five years' depreciation at $4,000 per year), with no taxable capital
gain or loss expected.

We' d have to modify this amount, of course, if circumstances indicated a
higher or lower value due to changes in technology or other conditions. Book
valueisfrequently used becauseit’s easy to do, causes no taxable gains or losses,
and also because the need for precision in terminal values is diminished by the
exponential impact of discounting in later years.

Analytical Framework

With all the basic data at hand, we now can lay out the framework for a present
value analysis. We'll assume a 10 percent return standard and again set up the
figuresin atable. The results, as displayed in Figure 8-4, indicate a sizable net
present value of $6,013—assuming, of course, that al of our assumptions are
borne out in fact! It suggests that the replacement is desirable, at least on a nu-
merical basis.
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Bc uRE 8-4}

Present Value Analysis of Machine Replacement*

Year 0 Year 1 Year 2 Year 3 Year4  Year5 Year-end5 Totals

Net investment outlay

andrecovery ................ $-25,850 0 0 0 0 0  $20,000 $-5,850
Operating cash inflows ......... 0 $ 5130 $ 5130 $ 5130 $ 5130 $ 5130 0 25,650
Present value factors @ 10% . . .. 1.000 0.909 0.826 0.751 0.683 0.621 0.621
Present values of investment

cashflows .................. —25,850 0 0 0 0 0 12,420 13,430
Present values of operating

cashflows .................. 0 4,663 4,237 3,853 3,504 3,186 0 19,443

Cumulative present values .. ... $-25850 $-21,187 $-16,949 $-13,097 $-9593 $-6,407 $ 6,013
NEt PreSeNt ValUE @ 10%0 . . . . . v vttt et ettt et e e e e s $ 6,013
Profitability index (BCR) @ 10% . . . . . ...ttt et et e e s 1.45/1.23

*This exhibit is available in an interactive format (TFA Template)—see “Analytical Support” on p. 295.

Asin Chapter 7, we' velaid out the cash flow analysis with the present value
factors displayed. Using a spreadsheet will, of course, give the same result when
the npv function is applied at 10 percent to the cash flows of Years 1 through 5 (in-
cluding the year-end recovery), and the net investment of Year O is subtracted
from the result.

Note that the analysis is affected significantly by the assumed recovery of
the book value of $20,000 in Year 5, which amounts to a present value inflow
of $12,420. In effect, this terminal inflow reduces the investment, when viewed
over the 5-year span, to only $13,430 in present value terms as can be determined
inrow 4 of the analysis by netting the present values of the investment cash flows.
Remember, economic analysis requires that the recovery value must be counted as
a cash benefit at the end of Year 5, even though there might be no intention of
actually selling the machine at that point.

Thisvaueinclusion isrelevant because the company would have the option
of selling the machine at the end of Year 5 and thereby realizing this economic
value. After the 5 years are over, the alternative of selling could, of course, be
compared with the alternative of recommitting the realizable value of $20,000 in
order to preserve the profitable business at the level of 125,000 units. But these
latter considerations deal with a future set of decisions and therefore are not rele-
vant today.

The profitability index (BCR) of the project is positive, as we might expect
from the sizable net present value of about $6,000. Dividing $13,430 (net invest-
ment less recovery) into the operating benefits of $19,443 resultsin an index of
1.45, which should give the project a favorable ranking against an implied aver-
age return of only 10 percent from the company’s investment opportunities. Be-
cause of the uncertainty implicit in establishing aterminal value, many analysts
prefer to express the profitability index by relating the original net investment to
the total of all inflows, including capital recoveries. In our example, this alterna-
tive result would be $31,863 + $25,850 = 1.23, again a very favorable showing
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even when this more stringent test is applied. While one could argue for and
against either method, consistent application of one of them will be satisfactory.

Theinternal rate of return has to be found by trial and error when using the
present value tables, both for the single sums and for the 5-year annuity, because
the capital recovery at the end of Year 5 complicates an otherwise straightforward
annuity. The analysis can be handled as shown in Figure 8-5. Thetrial at 15 per-
cent indicates a positive net present value of $1,286, which at 16 percent is re-
duced to $466. Thus, the precise result lies somewhat above 16 percent. Again,
we've used the present value tables of Chapter 7 to illustrate the process, and the
reader can confirm the exact result of 16.6 percent by using theirr function on a
spreadsheet and entering the total cash flow pattern over the 5-year period.

A simple risk analysis can be carried out by calculating the present value
payback (minimum life) and the annualized net present value. For the former, we
must cumul ate the present values of operating cash inflows until they approximate
the net investment of $25,850, as was made visible in the cumulative present
values of Figure 8-4. A quick scanning of the sixth row shows that this will not
happen until Year 5, when the terminal value of $20,000, discounted to $12,420,
isrequired to turn the net present value positive. If we are reasonably certain that
the machine will be salable as assumed here, we could argue that this terminal
value should be subtracted from the net investment first. Under this assumption,
the net present value payback would occur very early in Year 4. Asagenera rule,
it is advisable not to count on terminal valuesin such a precise fashion, given that
technological and competitive conditions are always subject to change even dur-
ing afew years' time.

A minor technical question arises here as to whether we should bring the
assumed recovery at the end of Year 5 forward in time nearer the payback point to
obtain a more precise calculation of minimum life. This would involve a process
of iteration, because not only would the present value of the recovery rise, but the
sales value of the machine would also be higher in earlier years. Such a refine-
ment normally is not called for even though it can be handled readily by altering
the magnitudes on the spreadsheet or by a simulation routine.

FIGURE 85 }
Present Value Analysisto Find Internal Rate of Return*

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year-end 5 Totals

Investment outlay

andrecovery ................... $-25,850 0 0 0 0 0 $20,000 $-5,850
Operating cash inflows ............ 0 $5,130  $5,130 $ 5,130 $5,130 $5,130 0 25,650
Present value factors @ 15% .. ..... 1.000 — — 3.352  (annuity) — 0.497
Present values of cash flows . ....... —25,850 — — 17,196 — — 9,940

Net presentvalue @ 15% ......... 1,286
Present value factors @ 16% .. ..... 1.000 — — 3.274  (annuity) — 0.476
Present values of cash flows ........ $-25,850 — —  $16,796 — —  $9520
NEt PreSent Value @ 15% ... ..ottt ettt ettt et e e $ 466
Internal rate Of FRTUIN ... . 16.6%

*This exhibit is available in an interactive format (TFA Template)—see “Analytical Support” on p. 295.
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The annualized net present value can be found when we divide the net pres-
ent value in Figure 84 by the 10 percent annuity factor in Year 5 from Table 7-1
on page 253, or $6,013 =+ 3.791, which amounts to $1,586 per year. On a spread-
sheet, we would use the pmt function and specify the 10 percent discount rate, the
five periods, and the net present value to obtain this amount. All other aspects be-
ing equal, the project would still meet the minimum standard of 10 percent if the
annual operating cash inflows over the 5 years dropped from $5,130 to only
$3,544, apossible shrinkage of over 30 percent. If we remove the depreciation tax
shield of $510 from thistest, the allowable drop in the pure after-tax operating im-
provement could be better than 34 percent ($1,586 against $4,620) to arrive at a
value-neutral result. Remember, however, that under these conditions the project
would just meet the return standard, but not create additional shareholder value,
even if al the modified cash flows are in fact achieved.

Another way of interpreting the net present value amount from arisk stand-
point is to ask how sensitive the result would be to areduced expected capital re-
covery at the end of Year 5. The answer to avalue-neutral condition can be found
readily by reconstituting at the end of Year 5 a dollar amount that has the equiva-
lent present value of the value creation of $6,013. To find this future dollar
amount, we simply divide the net present value of $6,013 by the single sum factor
given in Table 7—1 on page 252 for 10 percent in period 5, which is 0.621, to ob-
tain arequired amount of $9,684. On a spreadsheet, we would use the fv function
and specify the 10 percent discount rate, the 5 periods, and the net present value
of $6,013 to obtain the same result. We can see that if the expected recovery of
$20,000 were reduced by about $10,300, the project would still earn the 10 per-
cent standard (at a zero net present value), given that all the other conditions hold.

While perhaps a little complex, the step-by-step process we've just com-
pleted has exposed most of the basic practical issues encountered in the method-
ology of investment analysis. Let's turn to another illustration which adds the
handling of working capital aswell as successive investments.

A Business Expansion

The cash flow patterns in Figure 8-6 reflect the kinds of commitments and re-
coveries normally associated with amajor business expansion. In the early life of
the project, we find not only an outlay for facilities, but also a buildup of working
capital during the first and second years. Additional equipment outlays are re-
quired during Years 4 and 6, while recoveries of equipment and working capital
are made as the economic life comesto an end in Year 8. All cash flows are as-
sumed to represent the expected incremental revenues and expenses caused by the
decision to invest, and they have been adjusted for tax consequences along the
lineswe discussed in our first example. The periodic operating cash flows show a
growth stage, a peak in the middle years, and decline toward the end.

No new concepts are required for us to deal with this investment example.
As we know from Chapter 3, new working capital additions (incremental in-
ventories and receivables less new trade obligations) represent a commitment of
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FIGURE 8-6}

Present Value Analysis of Complex Expansion Project* ($ thousands)

Year 0 Year 1 Year2 Year3 Year4 Year5 Year6 Year7 Year8 Totals

Equipment outlays and

recovery™ ............ $-130,000 0 0 0 $-15000 0 $-10,000 0 $25000 $-130,000
Working capital outlays

and recovery® ......... 0 $-25000 $ -20,000 0 0 0 0 0 35000  -10,000
Operating cash inflows .. . 0 20,000 40,000 $ 40000 $ 40,000 $ 50,000 $ 50,000 $ 20,000 10,000 270,000

Total project cash flows . . —130,000 -5,000 20,000 ﬂ) ﬂ) M} ﬂ) ﬂ) M} M}
Present value factors @12% 1.000 0.893 0.797 0.712 0.636 0.567 0.507 0.452 0.404
Present values of

investment cash flows .. -130,000 -22.325 -15,940 0 -9,540 0 -5,070 0 24,240
Present values of

operating cash flows . ... 0 17,860 31,880 28,480 25440 28,350 25,350 9,040 4,040
Present values of total

cashflows............ -130,000 ~4,465 15,940 28,480 15,900 28,350 20,280 9040 28280

Cumulative present

values ... $-130,000 $-134465 $-118525 $-90045 $-74145 $-45795 $-25515 $-16475  $11,805
Net present value @ 12%. . ... . .. .. . .. 11,805
Profitability iNdeX (BCR) @ 120 . .. .. .. .. et 1.09
Internal rate OF FBIUM . ... ... 13.9%
Present value payback @12%

(requires part of CAPIAI TECOVETY) ... ...ttt ettt et et ettt e e et e Year 8

*This exhibit is available in an interactive format (TFA Tempiate)—see “Analytical Support” on p. 295.

**Additional depreciation on investments in Years 4 and 6 has been reflected in the cash flows.
tAssume loss in liquidation of $10,000.

resources just as definite as an expenditure for buildings and equipment, except
that no depreciation write-off isinvolved. If al inventories and receivables are ex-
pected to be successfully liquidated at the end of the economic life, these funds
(net of payables) will become a cash inflow at that point, acapital recovery. If we
assume some fraction of thisinvestment to be not salable or uncollectible, the fig-
ure must be lowered accordingly.

Additional capital expenditures for equipment during the life of the project
are simply recognized as cash outflows when incurred. We must take care, how-
ever, to reflect the additional depreciation pattern in each case as additional tax
shields during future operating periods and we can assume that this was donein
the cash flows shown. Of course, it's quite easy to lay out these patterns over time
in successive series. The uneven cash flows of this project present no problems
when we use spreadsheets or calculatorsto find the net present value of the over-
all cash flow pattern and derive directly the other measures listed. For the present
value payback, the present values for each period must be calculated and ac-
cumulated period by period. But to demonstrate the background structure of the
calculations, we've again employed the present value tables to show the factors
involved.

Aswas shown in Figure 8-6, the expected result of the project is a positive
net present value of almost $12 million. The profitability index isabout 1.1, while
theinternal rate of return is approximately 14 percent, and present val ue payback
is not achieved until Year 8, requiring about one-half of the terminal recovery.
These results leave little margin for error. When we annualize the net present
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value, the result suggests that the annual operating cash inflows can be reduced by
$11,815 + 4.968, or at most, by about $2.4 million per year.

WEe' ve gone about as far aswe can to carry out the quantitative financial as-
pects of the analysis with the data at hand. The various judgments leading to the
final decision call for much more insight into the nature of the product, the tech-
nology, the requirements and outlook of the market place, the competitive setting,
and so on. As we outlined in the first section of this chapter, we cannot overem-
phasi ze the importance of those areas for any well-informed business investment
decision.

Mutually Exclusive Alter natives

So far we've dealt with individual investment projects without regard to the
broader question of how these projects fit into the whole range of possibilities
open to a company. We've assumed that our examples were independent invest-
ment projects that could be evaluated and ranked against other independent proj-
ects. At times, however, managers face the issue of evaluating projects that are not
independent of each other. Such is the case with sets of different alternatives
which might be available for achieving the same purpose. These are called mutu-
ally exclusive alternatives, because if one is chosen, the others are eliminated by
that very decision.

Analyzing such a situation is merely a special case of economic analysis
which uses the same underlying concepts as before but emphasizes incremental
reasoning. To illustrate, let’s first take the simple case of a choice between con-
tinuing a current process through relatively high maintenance outlays versus an
up-front expenditure to replace the equipment, which entails low maintenance
costs and a significant terminal value. Next, we'll take up the issue of choosing
between a full-fledged, state-of-the-art solution to a facility upgrade versus an
economy solution with lower capital costs and somewhat lower benefits, each of
which can serve the purpose equally well. Finally, we' Il discussthree individually
feasible alternatives of investing in facilities and working capital to produce and
sell amodified product and compare the economic implications of the choice.

Maintain versus Replace

Thisissueinvolves the often encountered trade-off of carrying on an operation by
maintaining supporting equipment at significantly higher cost levels than would
be required for new items, but forgoing the near-term outlay of funding new
equipment. The decision must be seen within a larger context of market and
technological change, and also withstand the question of whether maintenance of
current equipment will in fact ensure an uninterrupted flow of quality products or
services. Our example in Figure 8—7 assumes that over a 5-year horizon main-
tenance expenditures will rise from $40,000 in Year 1, until in Year 3 a partia
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FIGURE 8-7}

Comparison of Maintain versus Replace: 1. Maintain*

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Totals

Maintenance expenditures ............. 0 $-40,000 $-60,000 $-180,000 $ —30,000 $ -40,000 $-350,000
Taxrate ... 36% 36% 36% 36% 36%
After-taxcost ............ 0 —25,600 —38,400 —115,200 —19,200 —25,600 —224,000
Depreciation tax shield 0 0 0 0 0 0 0
Total project cash outflows ............. 0 —25,600 -38,400 —115,200 —19,200 —25,600 —224,000
Present value factors @ 12% . .......... 1.000 0.893 0.797 0.712 0.636 0.567

Present values of cash outflows . ........ 0 —22,861 —30,605 —82,022 —12,211 —14,515

Cumulative presentvalues ............. 0 $-22,861 $-53466 $-135488 $-147,699 $-162,214

Net present Value COSt @ 1290 ... ..o vttt ettt et e e $ -162,214
Annualized net present Value CoSt @ 12%0 .. .. ... ..ttt ettt e e e e $ —45,000

*This exhibit is available in an interactive format (TFA Template)—see “Analytical Support” on p. 295.

PG uRE 8-8}

Comparison of Maintain versus Replace: 2. Replace*

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Totals

Equipment outlay and recovery

. $-400,000 0 0 0 0 $ 100,000 $-300,000

Maintenance expenditures 0 $ -8000 $ -9,000 $ -10,000 $ —11,000 —-12,000  —50,000
Taxrate ... 36% 36% 36% 36% 36%
After-tax cost .. 0 -5,120 —5,760 —6,400 —7,040 —7,680 —32,000

Depreciation tax 0 28,800 28,800 28,800 28,800 28,800 144,000

Total project cash flows (incl.

TECOVEIY) ., —400,000 23,680 23,040 22,400 21,760 121,120 $-188,000
Present value factors @ 12% . .......... 1.000 0.893 0.797 0.712 0.636 0.567
Present values of cash flows ........... —400,000 21,146 18,363 15,949 13,839 68,675
Cumulative presentvalues . ............ $-400,000 $-378,854 $-360,491 $-344,542 $-330,703 $-262,028
Net present Value COSt @ 1290 ... ..o vttt ettt e et e e e $ —262,028
Annualized net present value CoSt @ 1296 .. ... ...ttt et e e $ —72,689

*This exhibit is available in an interactive format (TFA Template)—see “Analytical Support” on p. 295.

overhaul of $100,000 becomes necessary in addition to $80,000 in regular main-
tenance, after which maintenance expenditures will settle back to earlier levels.

The replacement alternative shown in Figure 8-8 requires a current outlay
for equipment of $400,000, which still will be worth $100,000 (tax-adjusted) at
the end of Year 5, and which will be depreciated straight-line over 5 years. Main-
tenance costs rise lowly from $8,000 in Year 1 to $12,000 in Year 5.

It so happens that total cash outlays and recoveries are equal for both alter-
natives over the five years at $350,000 each, but with significant timing differ-
ences. A return standard of 14 percent has been stipulated, and the two aternatives
are assumed to be the only feasible options of dealing with this situation.

Both analyses lay out the cash flow patterns in our now familiar format,
focusing on the respective net present value cost, both in total and on an annual-
ized basis. As they are two different ways of achieving the same abjective, it's
possible to use this cost focus. Note the significant impact of the tax shield effect
of depreciation in the second alternative, which turns annual cash flows positive.



CHAPTER 8 Analysis of Investment Decisions 279

If we assume that either alternative will serve the product/service requirements
equally well, thefirst alternative isfar superior from an economic standpoint, rep-
resenting about $100,000 less in present value cost. As we mentioned, the critical
guestion, however, relates to whether in fact the first alternative will be able to
perform to expectations, especialy if heavy maintenance and the Year 3 overhaul
wereto cause business interruptions and lower volume and quality. The difference
in net present value cost of the second aternative could be viewed as broad insur-
ance against such potential disruptions, but it might be useful to try to quantify the
cost of potential interruptions directly in analyzing the first alternative.

Full-Fledged ver sus Economy Solution

Another example of mutually exclusive aternativesis the often encountered situ-
ation where afull-fledged solution to a facility improvement or expansion, or for
support equipment like computer systems, will create value by comfortably ex-
ceeding the return standard. On closer examination there might, however, be an
economy solution which for significantly lower capital outlays and somewhat
lower benefits creates even more value. Once these alternatives are stipulated and
analyzed, the economic results clearly point to the economy version, and an in-
cremental analysis demonstrates the value destruction caused by the additional
capital outlay required in the full-fledged version. The practical issue in such a
scenario is that because the full-fledged version easily meets the standard, the
economy version might not even be analyzed and surfaced. The reason for thisis
simply that the full-fledged version also satisfies the less tangible but often en-
countered desire to have the latest in design, all possible “bells and whistles,” and
an extra margin of performance, most of which might not be relevant to the spe-
cific solution sought.

The analysis of the full-fledged version in Figure 8-9 shows a 7-year proj-
ect with an outlay of $11.5 million, arecovery of $1.0 millionin Year 7, and level

Blc U RE 8—9}

Comparing Alternatives. Full-Fledged Solution* ($ thousands)

Year 0 Year 1 Year 2 Year 3 Year 4 Year5 Year6 Year7 Totals

Equipment outlay and recovery ............ $-11,500 0 0 0 0 0 0 $1,000 $-10,500
Annual benefits. . ... 0 $ 4000 $ 4000 $ 4000 $ 4,000 $4,000 $4,000 4,000 28,000
Taxrate . ... . 36% 36% 36% 36% 36% 36% 36%

After-tax benefits. . ...................... 0 2,560 2,560 2,560 2560 2560 2560 2560 17,920
Depreciation tax shield ($1,500 X .36) ...... 0 540 540 540 540 540 540 540 3,780

Total project cash flows (including recovery) ..  $-11,500 3,100 3,100 3,100 3,100 3,100 3,100 4,100 11,200

Present value factors @ 14%. . ..
Present values of cash flows . . ..

2,719 2,384 2,093 1835 1609 1414 1640

Cumulative present values. . $-8,781 $-6397 $-4305 $-2470 $-861 $ 553 $2,193

NEtpresent value @ 14% .........ue ittt ettt e $ 2193
Profitability iNdeX (BCR) @ 14% ... ...ttt ettt et e e 119
Internal rate Of FBIUIM ... .. ettt e 19.9%
Presentvalue payback @ 4% . ... ..........iiuniiit e e e e e Year 6

*This exhibit is available in an interactive format (TFA Template)—see “Analytical Support” on p. 295.
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annual benefits of $4.0 million before taxes. For simplicity we' ve assumed level
cash flows and straight-line depreciation over 7 years, and the capital recovery in
Year 7 isanet value after taxes. The company’s return standard is 14 percent, and
as the analysis shows, the project has a net present value of about $2.2 million, a
profitability index of 1.2, and will be paid back in present value terms between
Year 5 and Year 6, depending on the treatment of the recovery in Year 7. Thus, this
project appears quite favorable.

When we analyze the economy alternative in Figure 8-10, however, an
even more favorable result emerges. For an outlay of only $8.75 million, and a
smaller recovery of $.75 million, benefits are expected to be 10 percent less at
$3.6 million per year. But when the analysisis completed, the net present valueis
higher by about $1.0 million, the profitability index rises to 1.36, and the IRR
jumpsto 25 percent. Payback is achieved between Years 4 and 5. If thorough ex-
amination of the situation suggests that the objectives of the project canin fact be
met by the economy alternative, thisversion is clearly superior.

To illustrate the value impact of choosing the full-fledged version over the
economy alternative, we've prepared a differential analysisin Figure 8-11. The
results clearly show that the incremental outlay of $2.75 million achieves only
$.4 million per year incremental benefits, causing a negative net present value of
about $1.0 million, with all other measures indicating a bad investment. The
trade-off is clearly a poor one, and this simple example again illustrates the criti-
cal importance of defining all relevant alternativesfor aproject early on, to ensure
that a company’s resources are deployed with the highest possible value creation
potential in net present value terms.

Comparing Different Scenarios

Carrying the analysis of the previous example alittle further, we can take a more
general case in which three potential ways of achieving the implementation of a

FIGURE 8—10}

Comparing Alternatives: Economy Solution* ($ thousands)

Year 0  Yearl  Year2 Year 3  Year4  Year5 Year6 Year7 Totals

Equipment outlay and recovery ............ $-8,750 0 0 0 0 0 0 $ 750 $ -8,000
Annual benefits. . ... 0 $ 3600 $ 3600 $ 3600 $ 3600 $3600 $3,600 3,600 25,200
Taxrate . ......oooviiii 36% 36% 36% 36% 36% 36% 36%

After-tax benefits. .. ... 0 2,304 2,304 2,304 2,304 2304 2,304 2,304 16,128
Depreciation tax shield ($1,150 X .36) ...... 0 414 414 414 414 414 414 414 2,898
Total project cash flows (including recovery) . . —8,750 2,718 2,718 2,718 2,718 2,718 2,718 3,468 11,026
Present value factors @ 14%. ............. 1.000 0.877 0.769 0.675 0592 0519 0456  0.400

Present values of cashflows .............. -8,750 2,384 2,090 1,835 1,609 1411 1239 1387

Cumulative present values .. $-8,750 $-6,366 $-4276 $-2442 $ -832 $ 578 $1,818 $3,205
NEtPreSENtValUE @ L14%0 ... ...ttt ettt e $ 3,205
Profitability index (BCR) @ L14% ... .. ...ttt et 1.36
Internal rate OF FBIUMN ... ...ttt et 25.0%
Present value Payback @ 14% . ............ i Year 5

*This exhibit is available in an interactive format (TFA Template)—see “Analytical Support” on p. 295.
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B uRE 8-11}

Comparing Alternatives: Differential Analysis* ($ thousands)

Year 0 Year 1 Year 2 Year3  Year4  Year5 Year6 Year7 Totals
Equipment outlay and recovery . ........... $-2,750 0 0 0 0 0 0 $ 250 $ -2500
Annual benefits.................. R 0O $ 400 $ 400 $ 400 $ 400 $ 400 $ 400 400 2,800
Taxrate.......... R 36% 36% 36% 36% 36% 36% 36%
After-tax benefits 0 256 256 256 256 256 256 256 1,792
Depreciation tax shield ($350 X .36)........ 0 126 126 126 126 126 126 126 882
Total project cash flows (including recovery) ..  $-2,750 382 382 382 382 382 382 632 174
Present value factors @ 14%. ............. 1.000 0.877 0.769 0.675 0.592 0519  0.456 0.400
Present values of cash flows . . .. .. -2,750 335 294 258 226 198 174 253
Cumulative present values. . . . .. .. $-2,750 $-2415 $-2121 $-1,863 $-1,637 $-1,439 $-1,265 $-1,012
NEEPrESENEVAIUE @ 14%0 ..ottt ettt ettt et ettt e e $ -1,012
Profitability indeX (BCR) @ 14% ... ...ttt ettt e 0.63
Internal rate Of FEIUMN .. .. ... 1.46%
Presentvalue payback @ 14% . ..........ooiiiitt e none

*This exhibit is available in an interactive format (TFA Template)—see “Analytical Support” on p. 295.

new product investment have been identified, analyzed and quantified. Each al-
ternative will achieve the purpose over the next 7 to 8 years, and the company’s
return standard is 14 percent. The first alternative represents existing technology,
the second amore costly but advanced process, while the third provides higher ca-
pacity as well as the advanced process. Let’s assume further that both the quality
of the estimates and the uncertainty about the outcomes are the same in all three
cases—which is not totally realistic but simplifies our example here.
The key dimensions of the three alternatives are presented as follows:

Alternative Net Investment  Annual Inflows  Terminal Value
(1) Standard ......... $500,000 $112,000 $150,000
(2) Advanced ........ 600,000 128,000 150,000
(3) Expanded ........ 750,000 169,000 200,000

The three major investment measures were cal culated and appear as follows:

Net Present Internal Rate Profitability
Alternative Value (NPV) of Return (IRR) Index (BCR)
(1) Standard ......... $40,256 16.3% 1.08
(2) Advanced ........ 8,864 14.4 1.01
(3) Expanded ........ 54,672 16.1 1.07

Thefirst observation isthat al three aternatives meet the company standard
by every measure, although to different degrees. The issue isto select the best of
the three aternatives, however, and we have to contend with somewhat different
signals. From a net present value standpoint, Alternative 3 is clearly best, while
the IRR and BCR results favor Alternative 1.

We must remember that the objective of successful investment is to create
an economic trade-off that will increase shareholder value. Because only one
alternative can be chosen, this would argue for Alternative 3 with the highest net
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present value. But Alternative 3 is also the most expensive one, and its creation of
value per dollar invested (BCR) is somewhat less than Alternative 1.

A useful way of thinking through the purely economic aspects of mutually
exclusive dternativesis again to examine the incremental benefits obtained as one
moves from the least expensive to the most expensive, as we did in the prior ex-
ample. In this situation, the incremental investment for Alternative 2 is $100,000,
but it reduces net present value from $40,256 to $8,864. This clearly is not desir-
able, and the lower IRR and BCR measures for Alternative 2 confirm this. Going
from Alternative 1 to Alternative 3, however, resultsin an incremental investment
of $250,000, which improves net present value by $14,416. This incremental in-
vestment certainly exceeds the company standard of 14 percent, because its IRR
can be calculated at 15.7 percent. This result is not quite as attractive as Alter-
native 1 with an IRR of 16.3 percent—but then the question becomes whether the
company has any other projects that might give a return better than 15.7 percent.
If not, Alternative 3 should be favored, assuming that all other judgmental aspects
are comparable among the three alternatives—especially that the higher volume
of business can in fact be counted on.

Many other factors, of course, will have to be considered for afinal deci-
sion, such asthe relative technological and operational risks of the alternatives, is-
sues of implementation, and market aspects. What we've shown here is the
interpretation of the economic results alone to illustrate their use in assessing
value creation.

Dealing with Risk and Changing Circumstances

Throughout this discussion we have dealt with estimates of future costs and ben-
efitslargely as givens. In practice, estimates are more often than not proved wrong
by actual experience—in either direction. When projects are performing better
than expected, all is well. When actual results are disappointing, however, eco-
nomic analysis becomes important if it is possible to terminate the project in mid-
stream. Such an option is particularly important if a project contains another
decision point for additional investment.

Figure 8-12 illustrates such a situation, where the first four years of the
project’s life have passed with disappointing results, and management is faced
with whether or not to fund the second investment phase. The cardinal rule of eco-
nomics to remember here is that past investments and cash flows are sunk, and
that only present and future cash flows affect the decision to continue or quit. The
economic trade-off, therefore, is between

» The net present value of the additional investment and the revised
future cash flows on the one hand, and

» Any recovery value of the investment in place on the other.

If no additional investment is required, the trade-off is between the present

value of expected future cash flows and the recovery value. In either case, the
view taken must extend from the decision point onward into the future.
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Actual Results Lower than Expected—New Decision
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The same argument can be made when a company is faced with the decision
to produce a product or service after having spent much more than planned on
research and development. We touched on this issue earlier in our discussion of
sunk costs. With hindsight, the past decision to invest in the total project was a
poor one, because had this higher level of research spending been anticipated, the
total project would not have met the return standard. But the current decision to
proceed with funding the follow-on production stage might very well remain a
sound economic choice, if the estimates about future price, volume, and cost con-
tinue to be favorable.

The weight of past mistakes cannot be allowed to suppress sound judgment,
which must be based on only relevant factors, that is, present and future condi-
tions which can be affected by a current decision. At the same time, it should be
obvious that management must be careful not to create sunk costs through a series
of such investments, each of which as awhole turns out to be unsatisfactory due
to early overruns, despite the attractiveness of later stages. Remember, sunk costs
were future costs at one time, and these should have been properly estimated and
refined when they were relevant to the initial decision.

Specifying Risk

The estimates used to analyze business investments are inevitably uncertain be-
cause they are dealing with future conditions. As we stated before, business in-
vestments involve risk because of the uncertainties surrounding the key variables
used. The analyst who prepares the investment cal culations and managers who
use these results for decision making must allow for a whole range of possible
outcomes. Even the best estimates can go wrong as events unfold, yet decisions
always have to be made in advance of the actual experience.

The analytical and judgmental challenge isto assess therisk inherent in the
key variables of the investment proposal. Such risk analysis can take many forms.
In earlier chapters, we mentioned sensitivity analysis as aformal means of testing
the impact of changesin key assumptions. This process can be very informal, such



284 Financial Analysis: Tools and Techniques

as back-of-the-envelope reasoning, or it can involve systematically working
through the impact of assumed changesin revenues, operating savings, costs, size
of outlays, recovery of capital, and so on, either singly or in combination, and test-
ing the impact on the results. We' ve also discussed using two of the present value
measures, the present value payback and the annualized net present value, as
simple risk assessment tools, which allow the user to test the impact of overall
changes in periodic cash flows and terminal recoveries.

Earlier we briefly mentioned a more specific approach which involves using
differing scenarios based on ranges of estimates, either for the total cash flows, or
for individual key variables making up the cash flows. This method allows the
decision maker to examine the most optimistic and pessimistic cases as well as
the most likely figures, and it is far superior to single-point estimating, especially
for significant investments. We'll first discuss the use of ranges of estimates, and
their refined application in probabilistic smulation in more detail below. Finally,
we'll touch on the subject of risk-adjusted rates.

Ranges of Estimates

Risk can be defined as the degree of variation in the actual versus estimated cash
benefit levels of an investment. The wider the possible deviations, the greater the
risk. Therefore, using arange of estimatesis amore direct approach to investment
risk analysis. It might not be necessary to do this for all types of investments,
however, because degrees of risk vary widely among business and financial
investments, as do the relative importance and magnitude of the investments
themselves.

For example, the risk involved in holding a U.S. government bond is very
small indeed, because default on the interest payments is extremely unlikely.
Therefore, the range of possible benefits from the bond investment is narrowly
focused on the contractual payments—in effect no range at all. In contrast, the risk
of abusiness investment for a product or service is afunction of the whole range
of possible benefit levels that can go from very positive cash flows to negative
loss conditions. The uncertainty surrounding these outcomes poses a challenge to
the analyst and the decision maker.

The“single-point” estimates of annual cash flow projections we' ve used so
far are the expected results based on the best judgment of the analyst and the type
of information available. In effect, they amount to an average of the possible
outcomes, implicitly weighed by their respective probabilities. By introducing a
range of high, low, and expected levels of annual cash inflows and outflows, the
analyst can employ aform of sensitivity analysis to indicate the consequences of
expected fluctuations in the annual results—and thus the degree of risk. At times,
past experience can provide cluesto the range of future outcomes, but essentially,
the projection of future conditions has to be judgmental and based on specific
forward-looking estimates. The impact of changes in key variables on, say, net
present value also can be shown in graphic form in diagrams which display the
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impact on the total result for each variable on a scale, which allows the decision
maker to assess, for example, how important the relative impact of a change in
price is compared to changes in key cost elements. A humber of analytical com-
puter programs have such built-in capabilities, and graph the resultsin bar charts
that show the relative size of the change induced by modifying each variable.

The decision maker must assess the likelihood that the range of estimated
outcomes fairly expresses the characteristics of the project, and decide whether
the expected outcome is sufficiently attractive to compensate for the possibility
that the actual results might vary as defined. Risk assessment in essence comes
down to how comfortable the decision maker is with the possibility of experi-
encing adverse results—that is, a very personal risk preference or risk aversion.
Stipulating a range helps the responsible person or group visualize the possible
extremes in the expected results.

Business Investments as Options

When we discussed sequential investments earlier, our examples involved stages
of commitments, such as research and development followed by implementation,
or different stages of supporting a product or service expansion. We were looking
at these stages in retrospect. At times, however, companies face strategic invest-
ment choices which offer sequential commitments and thus the option to abandon
aproject if at an early stage it becomes clear that the overall concept is afailure.
Recognizing, during the initial analysis, the pointsin a complex project’s pattern
where the option to abandon exists and planning to act on the results after im-
plementation can help reduce the impact of value destruction as expressed by
changesin net present value.

For example, if a company wishes to invest in applying a new technology,
recognizing that the chance of successis limited to say, 60 percent, it will be use-
ful to develop a comparative analysis which includes the option to abandon early
in the economic life, given that results are unacceptable. Two scenarios can be
drawn up, one specifying the cash flow pattern given success, the other specify-
ing the cash flow implications of failure. Weighting the cash flows by their
respective probabilities, and discounting the expected cash flows at the return
standard applicable to the type of business, the expected net present value can be
determined, as shown in Figure 8-13. Without the option to abandon, as shownin
the top portion of the analysis, the negative expected net present valueisfar larger
than when the option to abandon is considered in the bottom portion. Note that
thereis aramp-up of cash flow benefitsif the project is successful, and aleveling
out of negative cash flowsin the unsuccessful situation. Viewed by itself, the suc-
cess alternative provides a significant positive net present value of $103 million,
as shown below the first alternative, but given the high chance of failure thisis
obviously not areadlistic picture. The probability-weighted expected net present
value reflects the risk/reward trade-off situation better.
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FIGURE 8-13}

Investing in New Technology ($ millions)

Stage 1 Investment

Without Option to Abandon Year 0 Year 1 Year 2 Year 3 Year4d  Year5 Year6 Year7 Totals
After-tax cash flows if successful ............ $-250 $ 70 $ 80 $ 9 $100 $ 10 $ 120 $ 120 $ 440
After-tax cash flows if unsuccessful . ........ _-250  -110 _-% _-% _-80 -8 _-80 _ -80  -860
Weighted cash flows—success 60% . ........ -250 42 48 54 60 66 72 72 164
Weighted cash flows—failure 40%. . . .. e -250 —-44 -36 -36 -32 -32 -32 -32 —494

Expected cashflows............... -250 -2 12 18 28 34 40 40 -80
Present value factors @ 18% 1.000 0.847 0.718 0.609 0.516 0.437 0.370 0.314
Present values of cash flows -250 -2 9 1n 14 15 15 13
Cumulative present values .. $-250 $-252 $-243 $-232  $-218 $-203 $-188 $-175
Expected Net preSentValue @ 18%0 ... ... ..ottt ettt et -175
Net present ValUE—SUCCCESS @ 180 . . . . ... v vvvtttttttt ettt ettt ettt ettt ettt 103

With Option to Abandon
After-tax cash flows if successful ............ $-250 $ 70 $ 80 $ 9 $10 $ 10 $ 120 $ 120 $ 440
After-tax cash flows if unsuccessful . ........ -250 -110 -90 60 0 0 0 0 -390

Weighted cash flows—success 60% . . . 164
Weighted cash flows—failure 40%. .. .. -306

Expected cashflows..................... 108

Present value factors @ 18%
Present values of cash flows
Cumulative present values

Expected net present value @ 18% ... $ -87

Clearly, it's unlikely that the unsuccessful alternative would be maintained
for its 7-year life, and accordingly, the option to abandon has been included in
Year 3, with provision for a recovery of some of the initial investment built in.
Note also that we have used afairly high return standard of 18 percent, reflecting
the risky nature of the business. Many managers would probably raise this hurdle
even higher given the uncertainty, but this brings up the issue of doubly adjusting
for risk in both the cash flows and the discount rate. We'll discuss multiple stan-
dards later.

The decision makers still face the question whether this uncertain invest-
ment fits their risk preferences, that is, whether a chance of 60 percent successis
sufficient for the first, modest investment stage. But they might want to consider
another option in the form of a potential large expansion stage in the second year,
given that the technology has been proven workablein thefirst year. The chances
of success at that point will have dramatically improved, and the larger follow-on
investment could be viewed as a 90 percent success bet. Such a set of conditions
isvery typicd in high technology companies, whereinitia investmentsin new ad-
vances can lead to significant exploitation of the full potential, once a smaller
scale project has proved out. Note in Figure 8-14 the sizable investment in Year 2,
followed by rising cash flow benefits.

Therisk of failure was built into the analysis at 10 percent, and the expected
cash flow and net present value results appear quite favorable, because the de-
cision can be held off until success has been achieved in the first stage. Viewed by
itself this analysis indicates an expected net present value of $313 million. But
because the decision on thefirst stage hasto be madein Year 0, we must adjust the
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FIGURE 8—14‘

Exploiting New Technology ($ thousands)

Stage 2 Investment

Given Success of Stage 1 Year 0 Year 1 Year 2 Year3 Year4 Year5 Year6 Year7 Totals
After-tax cash flows if successful ............ 0 0 $-1,000 $ 400 $ 500 $ 600 $ 600 $ 600 $ 1,700
After-tax cash flows if unsuccessful .......... 0 0 —-1,000 —450 —-300 400 0 0 -1,350
Weighted cash flows—success 90% . ........ 0 0 —1,000 360 450 540 540 540 1,430
Weighted cash flows—failure 10%........... 0 0 -1,000 —45 -30 40 0 0 -1,035

Expected cashflows..................... 0 0 —1,000 315 420 580 540 540 1,395
Present value factors @ 18%. .............. 1.000 0.847 0.718 0.609 0.516 0.437 0.370 0.314
Present values of cashflows ............... 0 0 -718 192 217 253 200 170
Cumulative presentvalues................. 0 0 $ -718 $-526 $-309 $ -56 $ 144 $ 313
Expected net preSent ValUE @ 18%0 ... ... ...ttt ettt et e $ 313

net present value for the combined stages of the whole project by taking the ex-
pected net present value of the first stage of —$87 million (with the option to
abandon built in), and add to it 60 percent of the expected net present value of the
second stage (.6 X $313) or $188 million, for atot al expectation of $101 million.

Using the option to abandon reduced the negative results of the first stage
significantly, and adding the deferrable option to expand made the whole project
attractive from a net present value standpoint, even though the individual out-
comes of the two stages remain subject to the probabilities assigned to them. Thus
this type of analysis has provided a clearer picture of the dimensions of the risk/
reward trade-offs involved.

Probabilistic Simulation

A more refined approach to risk assessment consists of estimating ranges or
probabilities not only for the total annual cash flows, but also for the individual
key variables that make up these cash flows. Probability distributions are then as-
signed to the likelihood of the outcomes for each of the variables. A number of the
variables are usually interdependent, such as changes in price causing changesin
volume, and it is helpful to define such interdependencies and build them into the
analysis. The possible outcomes of the project can then be simulated by running
many iterations on the computer. The method is an extension of sensitivity analy-
sisin that the potential changesin many variables are evaluated both simultane-
ously and relative to each other.

Theresult is arange of possible annual cash inflows in the form of a prob-
ability distribution, or even arange of net present values or internal rates of return
arrayed by probability. Such a risk profile allows the decision maker to think
about the relative attractiveness of a project in terms of statements such as:
“chances are 9 out of 10 that the project will meet the minimum standard of
10 percent,” or, “there is a probability of 60 percent that the net present value of
the project will be at least $1.0 million or better.” Cumulative probability distribu-
tions such as those shown in Figure 8-15 can be drawn up as an aid. Therelative
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FIGURE 8-15}
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ease with which such simulations can be carried out does not eliminate the many
practical issues involved in assigning specific probability distributions to the
individual variables in the first place, or ease the problem of interpreting the
final results. There are a number of commercial simulation models available to
Spreadsheet users, which permit doing this type of analysis to various degrees of
complexity.

Aswe said before, judging both the likelihood of an event and one's own
attitude toward the risk expressed in this fashion isahighly personal response that
often defies precise quantification. The amount of risk a decision maker will ac-
cept islargely amatter of personal experience and preference. In addition, invest-
ment decisions in a business setting are as much a function of complex personal
and group dynamics as they are dependent on the pure analytical results, the qual-
ity of presentation, and examination of specific economic data.

Risk-Adjusted Return Standards

Another way of adjusting for risk isto modify the return standard itself to include
arisk premium where warranted. In a sense, the concept is quite simple—the
greater the risk, the higher the return desired from the investment. Also, this rea-
soning is intuitively attractive to business decision makers, because the process
parallelsthe way we think about personal investments. At the same time, however,
letting the return standard be the main expression of riskiness deals only indirectly
with the true source of risk, that is, the uncertainty about the investment cash
flows themselves and the specific key variables they contain. It's usually prefer-
able to expend considerable thought and analysis on understanding and eval uat-
ing the riskiness of the cash flows and the key drivers implicit in them, to avoid
applying arbitrarily high return standards to specific projects or businesses.
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Investments in businesses subject to wide profit swings and competitive
pressures should command a significant premium above the return standard, while
fairly predictable businesses might find a lesser return acceptable. Thisis no dif-
ferent from recognizing the basic risk/reward trade-off implicit in the premiums
commanded by interest-bearing financial instruments, depending on the degree of
risk involved, ranging from essentially risk-free government bonds to so-called
junk bonds. Remember also that the corporate cost of capital, the basic minimum
standard for value creation, has a built-in allowance for not only the market risk,
but the specific risk implicit in a company’s business. This is discussed in detail
in Chapter 9.

When multiple return standards are employed, it's done on the assumption
that adiversified company can use different standards which, in combination, will
ensure an appropriate overall return to the shareholders and also fairly reflect the
risk exposure of the individual lines of business. We'll return to the basis for earn-
ings standards in Chapter 9, and discuss both the conceptual and practical issues
involved.

When to Use | nvestment M easur es

During our discussion of the measures in Chapter 7, and while using them with
different examples in this chapter, we cautioned the reader about various short-
comings and issues of interpretation. We'll now review and expand some of these
caveats. Basically, investment analysis measures exist to help analysts and man-
agers determine whether a project meets the return standard established for the
business and thereby satisfies the basic value creation criterion of exceeding the
company’s cost of capital. Also, they assist in ranking the relative desirability of a
group of proposals during the capital budgeting process. If the projects being con-
sidered are independent of each other, the time-adjusted measures of net present
value, profitability index, discounted payback, and internal rate of return will
singly or in combination properly reflect the projects’ relative economic attrac-
tiveness and result in an appropriate ranking sequence, although the net present
value criterion is the most commonly used and accepted measure.

Shown in Figure 8-16 is a comparative view of the consistent readings
of net present value, internal rate of return, and present value payback as applied
to three types of independent projects. Project A exceeds the company standard,
Project B falls short, and Project C just meets the standard. In every case, each
measure gives an economic reading that indicates the proper ranking of the
project.

Aswe demonstrated earlier, uneven lives of capital investments pose com-
plications that are handled by adjusting the analysis to equalize the time spans for
purposes of comparison. This can be done by truncating the life of a project with
an assumed recovery of funds from disposal at an earlier point, asin our replace-
ment example in Figure 8-3, or by extending the shorter alternative by assuming
repeated investment. Mutually exclusive projects with different lives also can be
compared by annualizing their net present values over their respective economic
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FIGURE 8-16}
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lives to determine their respective annual equivalent benefits or cost. This process
simply callsfor dividing the net present value by the relevant annuity factor, or for
using calculator or spreadsheet routines.

For mutually exclusive projects, the profitability index (BCR) will normally
give afair assessment, but the choice hasto be considered in terms of the relative
size and length of the commitment as well—the risk/reward trade-off. Aswe dis-
cussed earlier, alarger investment with a somewhat lower profitability index and
yield might be preferable to a smaller investment, if both alternatives show bene-
fits well above normal. If acompany’s identified projects exceed the limits of its
funding potential, however—a fairly common condition—management has to
apply what is called capital rationing. Thisinvolves spending the company’s lim-
ited funds on the best selection of projects from the larger list of acceptable proj-
ects. Here the investment measure used must provide an economic ranking, that
is, optimize the benefits obtained from the investment dollars spent. Essentially,
the company should choose that group of projects within the budget limit that will
generate the highest aggregate net present value.

To do this, projects can be ranked in declining order of their profitability in-
dex until the budgeted amount has been exhausted. This amounts to maximizing
the present value benefits achieved per dollar of investment, because investment
funds are the limiting factor. This concept ties closely to the principles of share-
holder value creation, as will be discussed in more detail in Chapter 12. In prac-
tice, however, capital budgets are rarely so precise that truly attractive projects
that were initially rejected for lack of funds or that appeared during the budget
period could not at least be considered at another point in time.
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Let’s also remember that there should be nothing automatic about the use of
any of the investment measures. The seemingly precise results achieved with
present value calculations can tempt us to “let the numbers decide.” Many more
elements have to be weighed in even fairly straightforward projects, as we ob-
served at the beginning of the chapter and hinted at in our examples. Besides the
obvious constraints imposed by uncertainty in the economic estimates, manage-
ment also must consider competitive, technical, human, societal, and other con-
straints within the company’s strategic context, before significant investment or
divestment decisions are made.

Some Further Consider ations

Several specialized aspects of business investment analysis have been mentioned
only briefly so far. A detailed treatment would go beyond the scope of this book.
Yet, for completeness, we'll add some further comments on how the choice of
leasing affects the economic analysis of an investment, on the impact of accel-
erated depreciation on present value analysis, and on the impact of inflation. Fi-
nally we'll once more put into perspective the degree of accuracy warranted in the
calculations.

L easing—A Financing Choice

Leasing is a popular means of obtaining awide variety of capital assets for busi-
nesses as well asindividuals, in exchange for making a pattern of periodic pay-
ments. For our purposes, however, the main point to consider is that leasing
represents merely one form of financing, as we'll discuss in Chapter 10. There-
fore, it's only after economic investment analysis has shown a project to be ac-
ceptable that alternative ways of financing should be considered. Thisprincipleis
consistent with the business systems approach we' ve taken, where we clearly sep-
arated the decisions on investment, operations, and financing. While financing for
business investments should come from appropriate sources—matching their
long-term nature—the specific alternatives of financing, including leasing, must
remain independent from the economic justification of the investment itself.

All dlong we' ve viewed investment analysis as a cash flow trade-off which
is independent of the compensation paid for the funds that finance the asset. The
cost of capital or areturn standard related to it automatically takes into account the
expectations of the various providers of capital for appropriate compensation.
If such an economic analysis is favorable, a separate test can then be applied
to determine whether the company is better off leasing or owning the assets in-
volved. This involves comparing various funding methods, where the question
clearly becomes “lease versus buy” not “invest versus not invest.” A number of
specialized software applications exist, which permit analysts and managers to
make the necessary calculations and tests for comparing financing alternatives.
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Because of the special complexities involved in these analytical methods, the
reader is directed to the references at the end of the chapter for more information.

Accelerated Depreciation

For simplicity, we' ve used straight-line depreciation in our examplesto derive the
tax shield effect of depreciation charges as they affect economic anaysis. How-
ever, we' ve also referred to the accelerated write-offs allowed under the Internal
Revenue Code (see Chapter 4, p. 344), which are periodically modified by Con-
gress. Rather than focus on any one of the several methods permitted, we'll make
only afew generally applicable comments.

Remember, when doing investment analysis we're interested in deprecia-
tion, whatever pattern it might take, only insofar asit changes the tax expenditures
of the company and provides atax shield. From a present value standpoint, accel-
erated depreciation provides an advantage because it moves the favorable tax im-
pact of the write-offs forward in time. In other words, in the early years of a
project, the tax shield effect on cash flows will be greater than with straight-line
write-offs.

Similarly, shorter lives permitted by the ever changing Internal Revenue
Code will also place more tax benefits into the early stages of a project. Project
benefits will be increased in the present value context, assuming, of course, that
the company has sufficient taxable profits to take advantage of higher early write-
offs. The calculations required to take account of accelerated depreciation in eco-
nomic investment analysis can be handled easily with computer spreadsheets, just
as any other uneven cash flow pattern can be accommodated.

The reader is encouraged to seek out the most current information published
by the IRS to ascertain the proper depreciation class and write-off patternsfor the
assets being analyzed, and also to be aware of the particular tax management cir-
cumstances of the company that might affect its election of write-off patterns for
tax purposes.

Inflation and I nvestment Analysis

The most important point to remember about the impact of inflation on invest-
ment analysis is the need for consistency between the measures used and data
being analyzed. As we'll see in the next chapter, company return standards are
commonly based on the weighted cost of capital. This cost specifically embodies
inflation expectations both in the interest rate ascribed to debt, and the investors'
return expectations on which the cost of shareholder equity is based.

The analysis of businessinvestment projects should therefore be carried out
with revenue and cost estimates that contain the same inflation expectations as the
return standard employed. In other words, reasonable assumptions about price
level changes affecting every part of the investment cash flow analysis should be
built in, in order to make the discounting process meaningful. For example, using
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areturn standard which contains an inflation allowance to discount constant dol-
lar projections would give a result biased against the project. Similarly, using a
constant dollar return standard to discount inflated cash flows would unduly im-
prove the project’s measures. The reader is referred to Appendix IV on inflation
for amore detailed discussion of the underlying concepts.

Accuracy

At al times we must remember that the great precision implied by the mathemati-
cal basis of the investment analysis tools should be viewed with extreme caution.
Aswe've pointed out before, the very nature of cash flow estimates—to which
these tools are applied—is uncertain because the estimates are based on expec-
tations, forecasts, projections, and sometimes plain guesses. Only rarely does the
analyst deal with contractual sums, such as interest or lease payments, and even
these are subject to a degree of uncertainty. Therefore it makes no sense to gener-
ate deceptively precise results or to allow highly specific numerical rankings to
take on undue importance.

In our examples, we' ve been more precise than needed. Our intention was
mainly to give the reader enough specific details to be able to follow the various
methods step by step. In practice, liberal rounding of calculations (and certainly
the final results) is highly advisable to keep the mathematical process from over-
whelming the realistic business judgments required.

Keeping accuracy in proper perspective is even more important when we re-
alize that the power of discounting is such that even widely different estimates for
distant time periods can be so severely reduced in present value terms that they
have relatively minor effects on the final result. A glance at the present value
tables will confirm the rapid shrinkage of factors as discount rates rise and peri-
ods are more remote.

Key Issues

The following is a recap of the key issues raised directly or indirectly in this
chapter. They are enumerated here to help the reader keep the analysis tools and
methods within the perspective of financia theory and business practice.

1. Businessinvestment decisions are made continuously within the larger
context of business strategy. This context evolves over time, and the
portfolio of potential investments never remains constant or visible
inits entirety.

2. Thetrade-off between outlays and benefits must be made with the
objective of increasing shareholder value, that is, the return standards
employed in measuring this trade-off must reflect the earnings potential
and risks expected from a given business.
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. Shareholder expectations are incorporated into relevant return

yardsticks through the concept of weighted cost of capital, which
reflects the expected level of future compensation to all providers of
capital, but which must be exceeded for value creation.

. To permit an economic judgment to be made, investment measures

must take into account the timing of inflows and outflows of an
investment and relate economic attractiveness to defined return
expectations.

. Economic analysis of investment decisions must be based on

differential revenues and costsin the form of cash flowsthat are
caused by the decision, and not on changes that are merely due to
accounting conventions.

. At times economic allocations of existing or potential infrastructure

must be made to the investment analysis, if the proposal over the
economic life requires such infrastructure that could be committed
to other current or future alternatives.

. Riskisinherent in all estimates of future conditions because of the

uncertainty about most variables affecting an investment project. It
must be expressed consistently in developing the expected cash
flows, their potential range, and in applying the investment measures.
Sensitivity analysisis akey aspect of business investment analysis of
any significant size.

. Inflation and specific price changes in revenues and costs can

complicate both the estimating process and the level of the
investment standards, and they must be handled consistently.

. Capital budgets in practice are neither absolute ceilings on the amount

of investments for a company, nor are they automatically affected by
purely quantitative project ranking.

Financing patterns affect both the capability to make business
investments and management’s risk tol erance because of the impact
of financial leverage and the need to cover fixed obligations.

. Framing of investment decisions within the broader context of strategy,

alternative solutions, capital constraints, and uncertainty—over an
appropriate time horizon—is the critical prelude to economic analysis
and to the use of analytical techniques, and this framework is also
inextricably involved in the final decision process.

Summary

In this chapter, we've presented the basic analytical framework for investment
analysis in the broad context of capital budgeting. The strategic backdrop of this
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activity was highlighted before we illustrated the use of the time-adjusted mea-
sures with avariety of realistic examples.

All along we've stressed, however, that the most critical aspect of the
process was thoughtful structuring of the problem in all of its dimensions before
any quantitative techniques are applied. We discussed the need to define the prob-
lem, including devel opment of relevant alternatives, careful preparation of all rel-
evant data about the investment and the changes in the operating conditions
introduced by the decision, and any capital recoveries—all done in an economic
cash flow context. We found conceptual problemsin all of these aspects, particu-
larly in the use and meaning of the investment measures themselves. Working
through increasingly complex examples, we provided the reader with a basic abil-
ity to perform investment analysis. But we cautioned that numerical results were
only inputs to the broader management task of strategic positioning of the busi-
ness—the selection and matching of appropriate long-term capital commitments
with appropriate funding sources, within the framework of defined corporate ob-
jectives and goals, and with the ultimate purpose of creating shareholder value.

Analytical Support

Financial Genome, the commercialy available financial analysis and planning
software described in Appendix |, is accompanied by general purpose present
value analysis templates and graphic displays (TFA Template under “extras’),
which can be used to directly calculate the various discounted cash flow measures
discussed in this chapter and in Chapter 7, from any pattern of cash flowsand dis-
count rates, as well as different depreciation assumptions and tax rates. They
match the format represented by Figures 84 through 8-11, and Figures 7—4 and
7-5in Chapter 7. (see “Downloads Available” on p. 431)
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CHAPTER 9

COST OF CAPITAL
AND BUSINESS DECISIONS

A common theme of this book is to view business decisions as economic cost/
benefit trade-offs, designed ultimately to create value for the shareholders. Up to
this point, however, we've focused mainly on the economic benefits obtained
frominvesting in and operating a business. Now we' Il deal in more specific terms
with the economic costs associated with business decisions.

For example, during our discussion of financial leverage in Chapter 6, we
encountered the special profit impact that is caused by the cost of long-term debt
funds. We demonstrated how such fixed-cost obligations introduce magnified
earnings fluctuations at different levels of profitability. In Chapters 7 and 8, we re-
ferred to the overall cost of long-term capital asamain criterion by which to judge
the desirability of business investments. We established that only projects provid-
ing atime-adjusted cash flow return above the cost of capital will create value for
the company’s shareholders.

In this chapter, we'll discuss in greater detail the cost of various types of
capital employed in a business, examine how this cost is measured, and in what
form and for which purposes this economic reality should affect business decision
making. We'll begin by sketching out the types of decisions for which cost of
capital considerations are important. Then we'll discuss the cost of the different
types of capital used, including operating funds, long-term debt, and shareholder
equity (preferred stock and common equity).

Given the specific costs of each of these types of capital, we'll derive an ap-
proach to determining the overall corporate weighted cost of capital, and discuss
the use of this cost concept in relation to the various return standards for business
investments. We applied the cost of capital-based standards to the examples in
Chapters 7 and 8, and we'll use them again in Chapters 11 and 12. As usual, the
chapter will end with alist of key issues.

297
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Decisional Context

The decisional context we've used all along stressed the interrelationship of
investment, operations, and financing. We observed that, over time, most man-
agement decisions cause cash movements in one form or another. However, we
didn't deal directly with the sources of the various types of funds employed in
managing the system’s cash flows, and did not dwell on their respective costs.

The dynamics of the business system require that funds be available at any
time—temporarily or permanently—from avariety of sources, provided internally
or externally. Key internal sources are cash flows from profitable operations or
shiftsin existing funds commitments. Key external sources are borrowing or rais-
ing new equity. Because the basic purpose of investing in, operating, and financ-
ing abusiness is to increase the economic value of the owners' stake over time,
management decisions should create economic value for the shareholders by gen-
erating after-tax results that are higher than the cost of all the supporting capital
inputs. This point was made repeatedly throughout the book, and we'll now take
up in detail the main aspects of the cost aspect of this trade-off.

Investment Decisions

In Chapter 7 we discussed the various economic measures used to judge the de-
sirability of an investment, and in Chapter 8 we demonstrated their use in a vari-
ety of investment decisions and trade-offs. All of these measures had in common
the basic requirement that a project provide an economic return. Thisimplies that
the capital investment and all costs must be recovered, including an appropriate
compensation to the providers of the various types of funds committed to the proj-
ect. We also established that minimum standards for investments had to be set
high enough to compensate both for the project’s specific risk and for the oppor-
tunity loss of forgoing the returns from any alternative uses of the funds invested.
Such alternative investments in the company’s normal activities or in new initia-
tives were similarly assumed to adequately compensate both shareholders and
lenders for providing their capital. We then suggested that the company’s overall
cost of capital, when used as a minimum standard for the economic desirability
of investments, implicitly embodied all of these requirements, and value would
be created if a project’s cash flow performance exceeded the company’s cost of
capital.

The analytical methods discussed in Chapter 7 did not, however, directly in-
clude any financing costs; rather, the cash outflows and inflows as defined rep-
resented only investment outlays on the one hand, and incremental after-tax
operating benefits and capital recoveries on the other. These cash flows were then
discounted at a return standard that implicitly allowed for the recovery of all
actual costs and opportunity costs combined. Importantly, we didn’t take into
account the cost of the specific funds to be used for financing the project, instead
letting at all times a broad overall standard represent the combined cost of all
types of funding employed by the company.

Accordingly, the economic results from a business investment have to be
sufficiently attractive to justify allocation of part of the various long-term funds



CHAPTER 9 Cost of Capital and Business Decisions 299

available to the company, because business investments generally have a fairly
long-term economic life span. Here we must recognize an important principle, de-
rived from our discussion of the business system in Chapter 2: Normally, the
funds for new investments come from a pool of different sources, none of which
can or should be specifically identified with any particular project under review.
Instead, any funds used for investment purposes represent the mix contained in
the pool, and therefore should carry the overall cost of the company’s long-term
funding, as suggested by Figure 9—-1. There we see the basic combination of debt
and equity, in whatever proportions management deems an appropriate level, sup-
porting working capital, fixed assets of all types, and any other assets employed
by the company.

Given the long-term nature of commitments for working capital, facilities,
technology, etc., these investments are normally backed by the long-term capital
structure of a company. This structure may employ different degrees of leverage
and a whole range of financial instruments, and it may change over time as the
company’s business patterns develop. The important point is that the long-term
pool of fundsis the relevant source of funding—not any particular increment of
financing which the company may be using at a given point in timeto augment its
capital structure. Therefore, the weighted cost of capital measure, which we'll dis-
cuss shortly, is the most significant criterion of cost in the capital budgeting and
investment analysis context.

Operating Decisions

Thetime horizon for operating decisionsis generally shorter than that of the typi-
cal business investment. Nonetheless, operational funds movements, such asin-
creases or decreases in trade credit—both used and extended—and swingsin cash
balances and accruals as described in Chapter 3 do involve costs, both in the form
of out-of-pocket charges and opportunity costs. For example, a near-term decision
to take purchase discounts might involve significant economic benefits when

FIGURE 9-1}
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weighed against the cost of any incremental borrowing necessary to take advan-
tage of the discount. Cash management decisions to minimize bank balances can
eliminate the opportunity costsinherent in idle funds. In fact, there are myriad cir-
cumstances in which near-term decisions can cause or eliminate the cost of em-
ploying funds, as these decisions are often directly linked to incremental sources
that entail specific costs. We'll discuss some of these shortly.

Financing Decisions

There are costs connected with obtaining financing and compensating providers
of various sources of funds, both short-term and long-term, which must be con-
sidered by management in making any financing decision. Clearly, using any type
of funds entails an economic cost to the company in one form or another. One of
management’s obligations is to develop a pattern of funding that both matches
the risk/reward profile of the business and is sufficiently adapted to meeting the
evolving needs of the company. At the same time, the use of long-term funds en-
tails meeting the expectations of creditors, and meeting or preferably exceeding
the expectations of the providers of equity funds, the company’s shareholders.
WEe Il discuss the major financing choices and the framework for analyzing them
in the next chapter.

Cost of Operating Funds

In the course of operations, a business commonly carries many types of debt, in-
cluding trade obligations (in the form of accounts and notes payable), short- and
intermediate-term credit, notes payable to banks or individuals, tax accruals owed
various government agencies, wages due employees, payments due on installment
purchases, and |ease obligations. For all types of debt, including long-term obli-
gations in the company’s capital structure, the specific cost of borrowing can be
determined rather easily. Normally, debt arrangements carry stated interest pro-
visions that call for interest payments during the debt period, at its end, or as an
advance deduction from principal. The last of these provisionsis called discount-
ing. In all cases, the specific cost of debt is simply the direct cost of the interest
commitment.

We also must remember that under current |RS taxation guidelines, interest
payments of all kinds are tax deductible for corporations. Because of this feature,
the net cost of interest to corporations (at least for those with sufficient profitsto
beliable for taxes or able to apply tax-averaging provisions) isthe annual interest
multiplied by afactor ( f) of one minus the applicable tax rate.

For example, if a corporation pays 8 percent per year on the principal of a
note and its effective tax rate (t) for any incremental revenue or cost is 34 percent,
the net annual effective interest cost (i) of this note will be:
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f=1-t
f=1-034=0.66
i = 8% X 0.66 = 5.28% (after taxes)

Tax deductibility effectively reduces the cost of debt to a net amount after
the prevailing tax rate is applied, if the company isin aposition where changesin
net income affect the amount of taxes due. This tax advantage might also be en-
joyed by individualsin some circumstances, such asin the case of home mortgage
interest deductions. However, the specific cost of other forms of capital (such as
dividends on preferred stock) is not tax deductible for corporations at thistime, as
we'll seelater.

We can define operating debt as short- or intermediate-term revolving
obligations incurred in the ordinary daily operations of most businesses. Some of
these debt funds are provided by creditors free of charge for short periods, under
trade terms generally accepted in the industry or service sector in which the com-
pany operates.

Foremost in this category are accounts payable, which are the amounts
owed vendors for goods or services purchased. Depending on the terms of the pur-
chase agreement, the company being billed for goods and services can hold off
payment for 10 or 15 days, or aslong as 45 or even 60 days. In the interim, it can
make use of the funds without incurring any specific cost. Recall from Chapter 3
that such trade credit isin fact a significant funds source that is rolled over con-
tinuously, and that grows or declines with the volume of operations.

In many cases, suppliers offer their customers a discount for early payment.
For example, the supplier’s terms might provide for a 2 percent reduction in the
invoice amount if payment is received within 10 days (2/10), or 3 percent within
15 days (3/15) of the date of the invoice. This practice, common in many business
sectors, allows the customer effectively to reduce the original cost of the goods or
service by the specified discount. The incentive is intended to speed up the ven-
dor’s collections and thus reduce the level of the vendor’s funds tied up in cus-
tomer credit.

If the buyer lets the discount period lapse, however, the invoice amount be-
comes due and payable in full at the end of the period specified (n/30, n/45, and
so on), athough in practice these terms are rarely observed with precision. Failure
to take advantage of the trade discount, and thereby prolonging the time during
which the buyer can make alternative use of the funds, resultsin a definite oppor-
tunity cost. While often ignored, this cost can be quite sizable.

For instance, if the credit terms are 2/10, n/30, the cost of using the funds
for the extra 20 days amounts to a loss of 2 percent of the invoice amount, or an
annual rate of 36 percent! The calculation is quite simple:

360 days
20 days

X 2% = 36% (before taxes)
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In effect, the company loses, as taxable income, the cash discount it would
otherwise have earned. To arrive at the net cost, the cash discount must be reduced
by the taxes that would have been paid on the lost income. If we assume taxes to
be 34 percent, the net cost for using the creditor’s funds for the extra 20 days
amountsto

1-034=066
2% % 0.66 = 1.32% (after taxes)

The annualization is calcul ated as

360 days
20 days

X 1.32% = 23.76% (after taxes)

This cost is very high, especially when compared to the after-tax cost of the
prime interest rate, which is the rate normally charged large corporations of im-
peccabl e credit rating—or even relative to the after-tax cost of much higher inter-
est rates smaller companies pay to borrow operating funds.

Some companies, especially small and rapidly growing enterprises, makeit
apractice to use accounts payable as a convenient source of credit, often unilater-
aly exceeding the outside limits of credit terms by significant periods. The longer
the funds are kept, of course, the lower the specific cost of accounts payable be-
comes, as trade creditors normally do not charge interest unlessthe receivable has
to be renegotiated. In extreme cases, trade creditors might force the customer to
convert unpaid amounts into notes payable due on specific dates, with or without
interest. Thisis usually done—albeit reluctantly—by vendors who wish to estab-
lish a somewhat stronger claim against the customer’s resources.

It's clearly apoor practice for any borrower to violate stipul ated trade credit
terms, both from the standpoint of business reputation and continuing creditwor-
thiness. Prospective creditors will take such tardy performance into account when
evauating the customer’s credit history, as such information is readily available
from the databases of credit rating agencies. This is an implicit economic cost
which must be considered in addition to the specific monetary cost incurred with
trade credit.

Another form of operating debt includes short-term notes and installment
contracts, where interest is either charged ahead of time or added to the amount of
principal stated in the contract. For example, a one-year, $1,000 note which car-
ries an interest rate of 9 percent will provide the debtor with only $910 in ready
cashif the noteis*“discounted” by deducting theinterest in advance. The effective
cost before taxes is higher than the stated interest, because the company isin ef-
fect paying $90 for the privilege of borrowing $910 for one year:

% = 9.89% (before taxes)

The adjustment for income taxes is handled exactly as shown in the last

example.



CHAPTER 9 Cost of Capital and Business Decisions 303

In the case of an installment contract for, say, $1,000 payable in four equal
quarterly installments, with annual interest of 10 percent on the original balance,
the effective cost of interest isfar higher than stated, because decreasing amounts
of principal will be outstanding over the term of the contract as the quarterly pay-
ments amortize the principal, while providing interest on the rapidly declining
balance. The precise cost of 15.7 percent can be easily determined with a cal-
culator or a spreadsheet, using the present value approach discussed in Chap-
ters 7 and 8.

We can use an averaging process as a quick method of determining the ap-
proximate effective cost. Over the term of the contract, the amount of principal
will decline from $1000 to zero, with the average outstanding balance of roughly
one-half of thisrange, or $500. The contractual interest was 10 percent on $1,000,
or $100, one-quarter of which was added to each of the four payments. When we
relate the total interest paid to the average amount of funds used by the borrow-
ing company during the term of the contract, the approximate cost doubles, as
follows:

% = 20% (before taxes)

The actual result of 15.7 percent islower because in our exampleinterest in
effect isalso paid on the installment basis. (The adjustment for income taxesisthe
same as before.) If the contract ran for more than one year, the interest cost must
be annualized, that is, the amount of interest must be allocated to the specific time
period involved to derive the true cost per year, which is the normal period of
comparison. More complex financial arrangements are normally handled with
present value techniques. The computerized systems used by banks and other
lending institutions routinely calculate the payments and charges precisely, and
they are legally bound to disclose the effective cost of the arrangement on an an-
nualized basis. The simple averaging technique shown earlier is useful as aquick
check in many circumstances, including personal finance, to approximate the ef-
fective cost of credit for rough initial comparisons.

The discussion so far has focused on the specific cost of operational debt,
which can range from zero to substantial annual rates of interest. This specific cost
is not the only aspect of debt, however. As already mentioned in earlier chapters,
repayment of the loan is required, which commits part of the company’s future
cash flows to that purpose. The obligation to repay the loan principal in atimely
fashion forces the financial manager to forecast and plan cash receipts and dis-
bursements with care. The projections could indicate that refinancing might be de-
sirable when the amount becomes due. The basic techniques of making cash flow
projections as discussed in Chapter 5 are applicable here.

Another element of the burden of debt, as already mentioned, is the impact
various forms of debt obligations have on a company’s creditworthinessin rela-
tion to current and future funding requirements. In other words, the balance be-
tween owners' equity and other people’s money might become precarious and
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forestall borrowing of any kind for some time until the company has worked itself
out from under its debt obligations. Highly debt-leveraged operations can be
costly, both in terms of the risk of not meeting obligations as they fall due, andin
having to turn to much more expensive sources of credit or equity funds as addi-
tional needs arise.

Cost of Long-Term Debt

Most companies employ at least some form of long-term debt obligation to
support part of their permanent financing needs arising from major capital out-
lays, growth of operations, or replacement of other types of capital. This type of
debt becomes integral to the long-term capital structure of the company. Exam-
ples are bonds of various types issued by a company and traded in the financial
markets and long-term borrowing arrangements with banks and other financial
institutions.

Aswe'll discussin Chapter 10, management must make well-planned deci-
sions when determining an appropriate level of debt in the capital structure,
weighing the cogt, risk, and debt service involved relative to the prospective uses
of the funds. Long-term debt commitments by their very nature have a much more
lasting impact on a company’s situation than do short-term, working capital, fi-
nancing, or intermediate-term loans.

The specific cost of long-term debt is expressed in the stated annual interest
rate of the financial instrument involved. For example, a 9 percent debenture
bond, which is an unsecured (no specific assets are pledged) general debt obliga-
tion of the company, has a specific after-tax cost of

9% X (1 — .34) = 5.94%

if we assume that the company is able to take advantage of the interest deduction.
Anincremental tax rate of 34 percent was used. In addition, we'll assume that the
bond had been sold at a price that nets the company its par value (face value). The
stated annual interest rate (coupon rate) of a bond is based on the par value, that
is, 100 percent of the principal due at a specified future date—regardless of the ac-
tual proceeds received by theissuing company. These proceeds often vary because
marketable debt securities are generally sold at the best possible price obtainable
in the market through underwriters who take some or all of the risk of marketing
the issue for a small percentage of the gross receipts. Legal and registration ex-
penses also are borne by the company. Therefore, depending on the issue price,
which is related to prevailing interest yields and the quality of the company’s
credit rating, the company might actually receive net proceeds at a discount (be-
low par value), or it might receive a small premium over par.

In either case, the specific cost has to be adjusted to take the actua proceeds
into account. The effect is similar to the short-term loan discussed earlier, on
which theinterest was due in advance and which therefore entailed a specific cost
somewhat higher than the stated rate. If we assume that instead of 100 percent of
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par value, the company received 95 percent for its debentures after all expenses
and commissions, the effective after-tax cost with a 9 percent coupon rate is as
follows:
0.09(1— .34) x . 6.25%
.95

Apart from the specific cost of interest, long-term debt also again involves
repayment of the principal. There are many types of repayment provisions, gener-
ally structured to fit the nature of the company and the type of risks the debt
holder visualizes. Periodic repayment requirements can be met through a sinking
fund set aside for that purpose and held in trust by adepository institution. Partial
or full principal payments due at the end of the lending period are called balloon
payments.

The basic point to remember is that debt instruments, even if long-term,
must in some form and at some time be repaid, or at least rolled over into new
debt. The cost of this repayment is implicit in the need to carefully plan future
cash flows, and aso to consider the ability to achieve future refinancing if the
funds needs are likely to continue or even grow. Recall the discussion in Chapter 5
of funds projections.

Another implicit cost of long-term debt involves the nature and degree of
restrictions normally embodied in the debt agreement (indenture). Such provi-
sions can limit management’s ability to use other forms of credit (e.g., leasing),
they might specify minimum levels of some financial ratios (e.g., working capital
proportions or debt burden coverage), or they might limit the amount of dividends
that can be paid to shareholders. At times, specific assets might have to be pledged
as security. Any set of such provisions carriesan implicit cost in that it limits man-
agement’s freedom of choice in making decisions. The greater the perceived risk
of the indebtedness, the greater the restrictions are likely to be. One of the effects
can be areduction in the ability to grow through new investment, which can lead
to lost opportunities from amarket and strategic standpoint. Profitable growth de-
pends, of course, on appropriate funding policies and options, as we discussed in
the sustainable growth discussion of Chapter 6.

Therationale for debt restrictions was presented in the discussion of finan-
cial ratios from the point of view of lenders (Chapter 4). Not to be overlooked is
the introduction of financial leverage into the capital structure, as discussed in
Chapter 6. The implicit cost of this condition again depends on the degree of risk
exposure caused by specific company and industry conditions.

Cost of Shareholders Equity

Preferred Stock

This form of equity ownership is conceptually at the midway point between
debt and common stock. Although subordinated to the various creditors of the
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corporation, the preferred shareholder has a claim on corporate earnings that ranks
ahead of the common shareholders’ position up to the amount of the stated pre-
ferred dividend. In liquidation, the preferred shareholders' claims are satisfied
prior to theresidual claims of the holders of common stock.

The specific cost of preferred stock is normally higher than that of debt with
asimilar quality rating. Because of the near-equity status of preferred stock, pre-
ferred dividends as of this writing are not tax deductible for the issuing corpora-
tion and are therefore an outflow of after-tax funds. For instance, an 11 percent
preferred stock, issued at par (net of expenses), costs the corporation 11 percent
after taxes. For each dollar of dividendsto be paid on this preferred stock, the cor-
poration must therefore earn, before taxes:

$1.00 X

— = $1.52

as compared to $1 for every dollar of interest paid on along-term debt obligation.
Where the 9 percent bond in the previous section had an after-tax cost of 5.94 per-
cent, the 11 percent preferred stock has an after-tax cost of 11 percent. The stated
dividend rate of a preferred stock therefore is directly comparable to the tax-
adjusted interest rate of a bond.

We can easily compare the cost to the company of long-term debt and pre-
ferred stock if we assume that they were issued at pricesthat result in proceeds ex-
actly equal to the par (face) value. When proceeds do not equal par value, as often
happens because of market conditions, the cost must be based on the proceeds to
obtain the effective cost as discussed above.

The additional implicit cost of preferred stock liesin the fact that it isa se-
curity senior to common stock, and the dividend claims of its holders rank ahead
of common dividends. In addition, the essentially fixed nature of preferred divi-
dends (they can be omitted only under serious circumstances) introduces a degree
of financial leverage with varying earnings levels. Preferred stock being closer in
concept to owners' equity than to debt, however, makes the implicit costs of its
encumbrances far |ess serious than those of debt.

Common Equity

The holder of common shares is the residual owner of the corporation, with a
claim extending to all assets and earnings not subject to prior claims. Common
shareholders provide long-term funds with the expectation of being rewarded with
both dividends and an increase in the economic value of their shares. This value
accretion consists of the combined impact of (it is hoped) growing earnings and
growing dividends on the market value of the shares. In turn, the market valueis
impacted by general economic conditions and by risks specific to the industry and
to theindividual company. We have aready referred to the concept of total share-
holder return (TSR) as an expression of this dual expectation of dividends and
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share price appreciation. In other words, in the case of common stock, we are
dealing with more variables, while contractual provisions for compensation, such
as coupon interest or the stated preferred dividend rate, are absent. As aresult, the
specific cost of common equity requires a more complex evaluation than we en-
countered with either debt or preferred stock.

The cost of common equity has to be viewed in an opportunity framework.
Theinvestor has provided funds to the corporation expecting to receive the com-
bined economic return of dividends declared by the board of directors and future
appreciation in market value. The investment was made—presumably on a logi-
cal basis—because the level and nature of the risk embodied in the company and
its business reasonably matched the investor’s own risk preference. In addition,
the investor’s expectations about earnings, dividends, and market appreciation
were considered satisfactory.

The investor made this choice, however, by forgoing other investment
opportunities. Moreover, the commitment was made under a condition of un-
certainty about future results, because the only hard data available to any investor
are past performance statistics. Therefore, measuring the cost of the shareholders
funds to the corporation is a challenge that must address investor expectations
about the risk/reward trade-off executed by investing in this opportunity. In other
words, the company must strive to compensate the shareholder with an economic
return implicit in its past performance but most importantly in its future outlook,
and relative to the potential returns from peer companies and from the stock mar-
ket asawhole.

Several approaches to measuring the cost of common equity are used in
practice; all involve many assumptions and quite a bit of judgment. The greatest
difficulty lies in finding a specific linkage with the collective risk/reward judg-
ments continuously made in the security markets, judgments that drive the market
value of the common shares. We'll discuss two major methods:

1. Thedividend approach.

2. Therisk assessment approach based on the capital asset pricing model
(CAPM).

The dividend approach is fairly straightforward; in effect it directly values
expected future streams of dividends. But it is limited by highly simplifying
assumptions. The risk assessment method, in contrast, approximates shareholder
return expectations by adding to a “normalized” rate of return on securities in
general a calculated numerical risk premium that is company-specific. As we'll
seeg, it'sthe only approach that arrives at an economic return for the specific secu-
rity relative to average yields experienced in the securities markets.

Dividend Approach to Cost of Common Equity
A way of dealing with at least one of the measurable benefits obtained by the
shareholder isto use annual dividendsto estimate the cost of common equity. This
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is a cash flow method that parallels the measures for the other forms of capital.
Yet the approach suffers from serious oversimplification, because companies vary
greatly in their rate of dividend payout, and the method does not specifically ad-
dress the effect of reinvestment of retained earnings. Remember, common share-
holders are the residual owners of al earnings not reserved for other obligations,
and dividends paid are usually only aportion of the earnings accruing to common
shares.

In its simplest form, the dividend approach is the same as the dividend
yield, which we discussed as one of the market indicators in Chapter 2:

Projected dividend per share
Current market price per share

_ dps
ke="p

Cost of common equity =

Introducing estimated growth in dividends into the formulais an improve-
ment that implicitly recognizes the effect of reinvestment on the value received by
shareholders. The assumption here is that over time, successful reinvestment of
retained earnings will lead to growing earnings and thus growing dividends. The
mathematics of the formula allow us simply to add the assumed rate of growth in
dividends to the equation shown above. We begin with the dividend yield and add
a stable percentage rate of dividend growth (g) to simulate the overall expecta-
tions of the shareholders:

_ dps
ke = p + 9

The difficulty, however, lies in determining the specific dividend growth
rate, which must be based on our best assumptions about future performance, tem-
pered by past experience. Many estimating processes can be used. In Chapter 6,
we discussed the concept of sustainable growth, which assumed stable in-
vestment, payout, and financing policies. This might yield cluesto the growth rate
that would be appropriate for the dividend approach, but the process redly re-
quires projecting expected future dividend policies as set by the company’s direc-
tors. If significant changes in dividend policy can be expected, the analyst might
want to modify the approach, making a series of year-by-year assumptions and
in effect, calculating a composite of future dividend growth patterns from these
yearly forecasts.

A word about taxesis necessary here. In the dividend approach, we're deal -
ing with after-tax cash flows from the company’s viewpoint. Common dividends,
like preferred dividends, are not tax deductible and must be paid out of after-tax
earnings. No adjustment is therefore necessary in the result to make it comparable
with the after-tax cost of debt and preferred stock.

The shareholder is judging the opportunity to earn an economic return on
the same basis. However, interest and dividends are taxable income to the recipi-
ent. Because personal tax conditions vary greatly, one more adjustment is neces-
sary from the investor’s point of view to assess investment options objectively.
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Yet the business analyst cannot perform the calculation for the shareholder with-
out knowledge of the individual’s tax status. Consequently, the only working as-
sumption we can make in this context is that most investors are subject to some
taxation; we can arrive at financial results that are consistent up to the point at
which the individual investor must cal culate the personal tax impact.

Risk Assessment Approach to Cost of Common Equity

Aswe said earlier, the risk assessment method doesn’t rely on specific estimates
of present and future earnings or dividends. Instead, a normal market return is de-
veloped from published data on financial returns and yields, which is adjusted
by a company-specific risk premium or discount. The rationaleis based on the as-
sumption that a company’s cost of equity in terms of shareholder return expecta-
tionsis related to the relative risk of its common stock. The greater this relative
risk, the greater the premium—in the form of an additional economic return over
and above a normalized return—that should be expected by an investor. This ap-
proach makes intuitive sense and also can be demonstrated statistically.

At any time, the securities markets yield a spread of rates of return ranging
from those on essentially risk-free government securities at the low end of the
scale (5 to 7 percent), to the sizable returns from highly speculative securities, in-
cluding high-yield but risky junk bonds (15 to 18 percent or more). The risk/return
trade-off inherent in the many classes of security investments is reflected in this
spread. Risk is defined as the variability of returnsinherent in the type of security,
whilereturn is defined as the total economic return obtained from the security, in-
cluding both interest or dividends and changesin market value.

A number of specific methods have been developed over the years to ex-
press the risk premium concept of return on common equity—which reflects the
cost of common equity to the corporation—as a methodology both theoretically
acceptable and practically usable. While no individual method is totally satisfac-
tory in these terms, the most widely accepted is the capital asset pricing model
(CAPM). We'll discuss some of its salient features here, but the conceptual and
theoretical underpinnings are extensive and far beyond the scope of this book. The
reader is encouraged to explore the references at the end of the chapter for more
extensive treatments of the evolution, theory, and validation of the CAPM.

Three elements are required in applying the capital asset pricing model ap-
proach, and each must be estimated carefully:

» Level of return from arisk-free investment.
» Levd of return from securities of average risk.
» Expression of relative risk of the company’s securities.

The first element is a judgment about the basic return of a security from
which all risk has been excluded. The purpose is to find the lowest part of the
range of yields currently experienced in the securities markets as the starting point
from which to build up the higher, risk-adjusted return specific to the particular
common stock. Long-term U.S. government obligations are commonly used as a
surrogate for such arisk-free return. The yields on U.S. government obligations
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are widely quoted and accessible, both for the present and for historical periods.
For our purposes, current yields can be used, possibly adjusted for expected
changes, such as the inflation outlook during the next several years. Precision is
not possible here, and reasonabl e approximations supported by the analyst’s judg-
ment are quite workable.

The second element is an estimate of the return from a comparable type of
security of average risk. Thisis needed because the CAPM approach develops a
specific adjustment for the relative riskiness of the particular security as compared
to an average or baseline. For our purposes, we can use an estimate of the total ex-
pected return for the Standard & Poor’s 500 Index, a broad-based measure of the
price levels of the common stocks of 500 widely traded companies. Such projec-
tions of the total return—a combination of dividends and market appreciation—
that is expected from the companies represented in the index are frequently made
by security analysts and published in financia services and newsletters (see Ap-
pendix 11). While the S& P 500 Index provides a broad-based estimate of return,
more specific indexes could be chosen. Again, the analyst must exercise judgment
in using projections of future economic returns. The main point isto obtain area
sonable approximation of the average return from average investments of the type
being evaluated.

The third element required is an expression of relative risk, which is based
on the variability of returns of the particular security being analyzed. The defi-
nition of risk is very specific in the CAPM approach, and this has caused some
controversy. Risk is not defined as total variability of returns, but rather, as the co-
variance of the particular stock’s returns with those of assets of averagerisk. The
assumption here isthat an investor does not focus on the total variability of return
experienced with each individual security, but rather on how each security affects
the variability of the total return from the portfolio held by the investor. Note,
however, that significant changes in a company’s capital structure will tend to
affect the company’s relative risk as well as its covariance with the portfolio.

Risk, therefore, isavery relative concept in the CAPM, and its specific de-
finition might not be acceptable to everyone. We'll ignore the arguments for and
against this risk definition in our discussion, and concentrate instead on how risk
is recognized in the CAPM approach to arrive at a company-specific return. This
risk measure, in the form of the covariance of an individual stock’s returns with
that of the portfolio of stocks of average risk, is caled beta (B). It is found by
linear regression of past monthly total returns of the particular security against a
baseline such asthe S& P 500 Index. Serviceslike Value Linelist the current 3 for
publicly traded securities as a matter of course.

How are these three elements combined to arrive at an expected return
and the company’s cost for a particular equity security? As we stated earlier, the
CAPM method defines the cost of common equity as the combination of the
risk-free return and arisk premium that has been adjusted for the specific com-
pany risk.

The CAPM formulais

ke =R+ B(Rn — R)
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where
k. isthecost of equity capital.
R istherisk-freereturn.
B isthe company’s covariance of returns against the portfolio
R, isthe average return on common stocks.

The company’s B is expressed as a simple factor that is used to multiply the
difference between the expected return on the average portfolio and the expected
risk-free return. This difference, of course, equals the risk premium inherent in the
portfolio. The B factor adjusts this average risk premium to reflect the individual
stock’s higher or lower relative riskiness. B goes above 1.0 as the relative risk of
the stock exceeds the average, and drops below 1.0 when the relative risk is less
than average.

The calculation itself is quite simple, while deriving the inputs is not, as
we' ve already observed. Toillustrate, let’s arbitrarily choose arisk-free rate of re-
turn of 6.5 percent, an S& P 500 return estimate of 11.5 percent, and a company
with a fairly “risky” B of 1.4. The cost of equity in this hypothetical example
would be

k. = 6.5 + 1.4(11.5 — 6.5) = 13.5%

composed of the risk-free return of 6.5 percent plus the calculated company-
specific risk premium of 7.0 percent, for atotal of 13.5 percent.

A large number of issues surface when the CAPM or related measures are
used to derive the cost of securities. One of these, already mentioned, is the qual-
ity of the estimate of both the risk-free return and the average return on a portfolio
of common stocks. While the return on long-term U.S. government securitiesisa
reasonable surrogate for the former, estimating an average portfolio return is
fraught with conceptual problems. If B is the sole indicator of relative risk, the
nature of the portfolio against which covariance is measured is clearly important.
Broad averages such as the S& P 500 might or might not be appropriate under the
circumstances. Also, thereis the problem of using past data, particularly for vari-
ability of returns, in estimating the future relationships that indicate shareholder
expectations. Finaly, there is the issue of the effect of changesin acompany’sfi-
nancial leverage.

Consequently, the results of these calculations, as with most types of fi-
nancial analysis, should be used with caution and a great deal of commonsense
judgment.

Inflation

So far we' ve been talking about the cost of capital without specific reference to
theimpact of inflation. We could do this because no adjustment is in fact needed.
The risk-free return on a government bond does implicitly allow for the expected
level of inflation, inasmuch as expectations about future inflationary conditions
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affect the yield from such securities. When inflation abates, the yields decline—
as occurred dramatically in the mid-1980s and early 1990s. When inflation ex-
pectations rise, so do bond yields. The same is true of the yields from other
financia instruments.

If no inflation existed, risk-free returns would probably be in the range of
3 to 4 percent, the basic interest rate. In fact, not just the CAPM, but all of the
measures of cost of capital we've been discussing include expected inflationary
effectsin that estimates of future returns take these expectations into account. The
spectrum of returns ranging from risk-free bonds to those on specul ative securi-
tiesaso is consistent in reflecting the effects of inflation.

To summarize, it should be obvious by now that the cost of common equity,
apart from the specific method of calculation, is generally higher than the cost of
interest-bearing securities or preferred stocks. Aswe said at the beginning of this
section, the residual claim represented by common shares involves the highest
risk/reward trade-off. Thus, returns expected of common shares are higher, which
in turn, must translate into the highest cost of capital from the corporation’s stand-
point. This fact will become even more important when we examine the alterna-
tive choices of financing new funds requirements, the subject of the next chapter.

Weighted Cost of Capital

Having determined the specific costs of the various types of capital individually,
we now have all the specific cost inputs needed to make some of the funding de-
cisions listed earlier. But because most companies use more than one form of
long-term capital in funding investments and operations, and because the mix
of sources used for long-term financing can change over time, it's necessary to
examine the cost of the company’s capital structure as a whole. The result we're
looking for isacost of capital figure that isweighted to reflect the mix of the var-
ious capital sources used as a matter of policy. It encompasses the cost of com-
pensating long-term creditors and preferred shareholders in terms of the specific
provisions applicable to them, and of rewarding the holders of common stock in
terms of the risk-adjusted return they expect.

Several issues have to be resolved in determining an overall corporate cost
of capital. Thefirst is generating appropriate costs for the different types of long-
term capital employed, which we have already done conceptually. The second is
adecision about the weights, or proportions, of each type of capital in the struc-
ture to be analyzed. The third is the question of whether to apply market values
versus book values of the various categories of capital in arriving at the weight-
ing. It's only then that we can calculate a weighted cost of capital that is mean-
ingful for the intended purpose.

Cost Choices

First to be resolved is the question of whether it is relevant to consider the past
costs of existing securities in a company’s capital structure, or alternatively, the
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incremental costsinvolved in adding newly issued securities. Quite often the debt
and preferred stock section of the balance sheet lists awhole array of past issues,
many of which carry interest or dividend rates that differ significantly from cur-
rent experience. Obligationsthat are 5, 10, or 15 yearsold likely carry stated costs
that are no longer relevant today. Moreover, the various methods of arriving at the
cost of common equity were based on future expectations, which are not neces-
sarily consistent with past debt or preferred costs. To solve this dilemma, we must
again apply the principle established early in this book: The purpose of the analy-
sis always determines the choice of data and methodol ogy.

Normally, the key purpose of calculating a weighted cost of capital is for
use in decisions about new business investments, serving as a standard of return
that will adequately compensate all providers of capital. Unless acompany under-
goes significant restructuring, the funds for new capital commitments are likely to
come from current internal cash flow, augmented by new debt, new equity, or
both. Thisis an incremental condition, because the choices for adding new in-
vestments are still being made. Consequently, the cost of capital measure most
appropriate here is based on the expected incremental costs of the various forms
of capital employed by the company. As we aready know, past decisions on in-
vestments and financing are sunk costs, and not relevant here.

Weighting the Proportions

Asaready mentioned, we' re deriving aweighted cost that reflects the normal pro-
portions of the different types of capital in a company’s capital structure. Again,
significant issues arise. The current capital structure as reflected on the balance
sheet isthe result of past management decisions on funding both investments and
operations. The question to be asked here is whether the types and proportions of
capital in this structure are likely to hold in the future, that is, whether they match
the strategic plans of management. The intended capital budget supporting the
company’s future strategy, particularly when calling for sizable outlays, might in-
deed cause significant shiftsin the long-term financing pattern. Also, management
might choose to make gradual modifications to its financial policies which, over
time, can cause sizable adjustments in the capital structure. (Recall the discussion
in Chapter 6 of the impact of policy changes.)

In other cases, management might well be satisfied with the current propor-
tions of the company’s capital structure as a long-term objective. Yet the incre-
mental capital required from time to time is normally raised in blocks limited to
one form of security, that is, debt, preferred stock, or common equity. Therefore,
in the near term, any one type of capital might be emphasized more than the long-
term proportions desired would suggest. Capital must be raised in response to
market conditions, and the choice of which type is appropriate at any given point
is based on a series of considerations that we' Il explore in the next chapter.

The analyst has to resolve the dilemma caused by such divergences with
judgment. Given the fact that a company’s conditions never remain static in
the long run, the choice of capital structure proportions has to be a compromise
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intended to approximate the conditions relevant for purposes of analysis. Preci-
sion becomes secondary to common sense. Current proportions are a good start-
ing point, but should normally be modified by specific assumptions about the
future direction of the company’s long-term financing. It also might be useful to
generate arange of assumptions to bracket the findings, which as we know is a
form of sensitivity analysis.

One common way of dealing with the issue of weightsisto identify a“tar-
get” level of debt versus equity, which management identifies as alonger-term ob-
jective, even though near-term fluctuation might occur. This is done to relate the
cost of capital to the strategic direction of the company, and also to avoid intro-
ducing fluctuations in the cost of capital measure which, after all, isto serve asa
long-term gauge for value creation. But even this approach of necessity rests on
assumptions and judgments.

Market versus Book Values

The weightsto be assigned to different types of capital are going to be clearly dif-
ferent if we choose to apply current market values as contrasted with the stated
values on the right-hand side of the balance sheet. Again, we must be guided by
the purpose of the analysisto decide which valueisrelevant. If we'reinterested in
a criterion against which to judge expected returns from future investments, the
most common use of the cost of capital, we should use the current market values
of the varioustypes of capital of the company, because these values reflect the ex-
pectations of both creditors and shareholders. The latter certainly didn’'t invest in
the book value of common equity, which usually differs significantly from the
current share value astraded in the market. Further, it is management’s obligation
to meet the expectations of the shareholdersin terms of the future economic value
to be created by investments and operations, and to compensate creditors out of
future earnings. Stated book values, as we observed before, are static and not re-
sponsive to changing performance or values.

The choice of market values also complements the use of incremental fund-
ing in that both are expressed in current market terms. The market value of com-
mon equity automatically (and implicitly) includes retained earnings as reported
on the balance sheet. Although some believe that retained earnings bear no cost,
this is a misconception. In fact, retained earnings represent part of the residual
claim of the shareholders, even if they are imperfectly valued on the balance sheet
because of required accounting conventions.

In this area, there are again conceptual issues and arguments that can be
raised for and against market value weights. One of these has to do with a com-
pany that is experiencing financing requirements rather different from the histor-
ical pattern reflected in its capital structure. There it can be argued that a book
value approach might be more suitable. Again, we must leave the in-depth ex-
ploration of these concepts to the reader, because they go beyond the scope of
this book.
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Calculating the Weighted Cost of Capital

Let’s now turn to a simplified example of calculating a weighted cost of capital
for ahypothetical company. Thiswill alow us to demonstrate the basic mechan-
ics of what we now understand to be a process that involves a great deal of judg-
ment. We'll use the condensed balance sheet of ABC Corporation in Figure 9-2,
augmented by some additional data and assumptions.

The company has three types of long-term capital, that is, long-term debt,
preferred stock, and common equity. We assume that it could issue new bonds
at an effective cost of 8.5 percent, and new preferred stock at an effective cost of
10 percent, based on proceeds from expected pricing in the market and after ap-
plicable underwriting and legal expenses. Note that these current costs are below
the rates the company has been paying on its long-term capital as stated in the bal-
ance sheet, and it would most likely be prudent for management to consider re-
financing at currently prevailing lower rates. ABC's common stock is currently
trading between $63 and $67, and the most recent earnings per share were $4.72.
Dividends per share last year were $2.50. The company’s 3, as calculated by se-
curity analysts, is 1.1, afairly average risk. We further assume that the estimated
risk-free return is 6.5 percent, and the best available forecast for the total return
from the S& P 500 is 13 percent.

Overall company prospects are assumed to be satisfactory, and security an-
alysts are forecasting normal growth in earnings at about 8 percent. Given this
background, it’'s possible to calculate a weighted cost of capital. As we proceed,
the choices to be made will be highlighted.

The respective costs of the three types of capital employed can be derived
as shown on the next page. Note that we are employing the incremental cost of
funds in each case, rather than the past costs as reflected in the balance sheet,
where outstanding bonds carry arate of 10 percent and preferred stock adividend
rate of 12 percent. The calculations for each type of capital appear as follows, us-
ing the methods discussed earlier:

BlG URE 9-2}

ABC CORPORATION
Condensed Balance Sheet
($ thousands)

Assets Liabilities and Net Worth
Currentassets ......... $27,500  Current liabilities ................... $ 9,500
Fixed assets (net) ...... 35,000 Bonds(10%) ..............iiiiiin. 12,000
Otherassets . .......... 1,500 Preferred stock (12%) ............... 6,000

Total assets . ........ $64,000 Common stock (1.0 million shares) . . . .. 10,000
Retainedearnings .................. 26,500
Total liabilities and net worth ... ... .. $64,000
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Long-term debt: ky; = 8.5 X (1 — .34) = 5.61% after taxes
Preferred stock:  k, = 10.0% after taxes
Common equity: k.= 6.5+ 1.1 (13.0 — 6.5) = 13.65% after taxes

The cost of debt was based on the effective cost of 8.5 percent and adjusted
for taxes, while the effective cost of preferred stock required no tax adjustment.
The CAPM was used for the common equity calculation. The CAPM figure of
13.65 percent can be compared to the less satisfactory answer obtained using the
dividend approach, which provides an aternative lower result. Thisis afunction
of the current dividend rate and the expected dividend growth rate:

. $2.50 .
Common equity: k., = 865 + 8.0% = 11.85% after taxes

It's not uncommon to find that the two approaches to determining the cost
of equity provide rather different results, as the data and assumptions going into
the calculations are not comparable. We aready highlighted the most significant
issues when we discussed each measure earlier.

The weights to be used in calculating the corporate cost of capital depend
both on the relative stability of the current capital structure and the relevance of
market values to the results. Let's assume that management is satisfied with the
current capital structure asits target level and islikely to raise funds in the same
proportions over time. Let’s further assume that the existing bonds of the com-
pany are currently trading at 117¥s (a $1,000 bond with a coupon rate of 10 per-
cent is worth a premium price of about $1,176.50, in view of the declinein bond
yields), while the existing preferred stock with a $12 dividend rate is trading at
120 because of the decline in preferred yields (each share with anominal value of
$100 is currently worth about $120.00).

As Figure 9-3 shows, the following proportions result when we list both
book value and market value for each type of capital. Depending on the way man-
agement assesses its future needs, the proportions could remain as shown in the
table, or they could be altogether different.

Assuming that no significant change is foreseen, we can calculate the
weighted cost of capital for both the market and book value (Figure 9-4). The

B U RE &3}

Capital Structure of ABC Corporation

Book Value Proportion Market Value Proportion
Bonds ............ $12,000 22.0% $14,118 16.5%
Preferred stock ... .. 6,000 11.0 7,200 8.3
Common equity . . . .. 36,500 67.0 65,000 75.3

Totals . .......... $54,500 100.0% $86,318 100.0%
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FIGURE 94
Weighted Cost of Capital for ABC Corporation

Book Value Weighting Market Value Weighting

Cost  Weight Composite Cost  Weight Composite

Bonds ............ 5.61% .22 1.23% 5.61% .164 0.92%

Preferred stock .. ... 10.00 A1 1.10 10.00 .083 0.83

Common equity . . . .. 13.65 .67 9.14 13.65 .753 10.28
Totals .......... 1.00 11.47% 1.000 12.03%

results don’t differ materially in this case. Differences would become significant
only after more than one percentage point.

Given that all the assumptions and choices needed to make the calculations
involved some margin of error, the results should be liberally rounded off in all
cases before the measure is used as adecision criterion. We can say that under the
stipulated conditions for ABC Corporation, the weighted cost of incremental capi-
tal is approximately 11.5 to 12 percent.

If the measure is used to judge the expected return from new investments, it
should be viewed as a minimum standard of return from investments with com-
parable risk characteristics. The weighted cost of capital becomes the discount
rate to determine net present values as discussed in Chapter 7. Remember, it rep-
resents the boundary between projects that create value and those that destroy
value for the shareholders.

Cost of Capital and Return Standards

WEe' ve stated all along that the basic purpose of deriving aweighted cost of capital
was to find a reasonable criterion for measuring new investments. This amounts
to establishing alevel of return high enough to compensate all providers of funds
according to their expectations. By definition, projects with a positive net present
value when their cash flows are discounted at this return standard would create
economic value for the shareholdersin the form of growing dividends and market
appreciation.

However, using the weighted cost of capital for this purpose warrants fur-
ther discussion. In this section, we' [l examine more closely the notion of using the
measure as a cutoff rate, and then discuss the question of projectsin different risk
categories. We'll also review the problem of the multibusiness firm, in which a
variety of business risks are combined. Finally, we'll touch on the issue of modi-
fied standards using multiple discount rates. In al of these areas, a balance hasto
be found between the theoretically desirable and the practically doable.
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Cost of Capital asa Cutoff Rate

In a single-business company with fairly definable risk characteristics, the
weighted cost of capital as calculated here can serve as a cutoff rate in assessing
capital investment projects ranked in declining order of economic desirability. If
consistent analytical methods and judgments are applied to projecting the project
cash flows, and if the risksinherent in the projects are similar and have been con-
sistently estimated and tested through sensitivity analysis, then acceptance or re-
jection can be decided with this minimum return standard built into the net present
value calculations. We' re assuming that the company can finance al of the proj-
ects being considered at the same incremental cost of capital and without signifi-
cantly changing the capital structure.

The weighted cost of capital works well in thisidealized condition because
the risk premium built into the measure, the proportions of the sources of new
funds, and the range of risks embodied in the projects are al consistent with each
other as well as the business risk inherent in the company. When some of these
conditions change, however, managerial judgment must be exercised to modify
the cost of capital and its application.

One common problem, even in the single-business firm, is the real possi-
bility that the amount of potential capital spending will exceed readily available
financing to some degree. If the list of projects contains many investments that
more than meet the standard, they might be attractive enough for management to
modify the company’s capital structure to accommodate them—if the manage-
ment team has the capacity to implement all of them. Then the weighted cost of
capital will likely change.

Increasing leverage might introduce additional risk, thus exerting upward
pressure on the cost of both debt and equity. A significant increase in the equity
base will result in near-term dilution of earnings per share, thus affecting the mar-
ket value of the stock and possibly the B of the company’s common stock as
judged by security analysts. While the changes might be manageable, the point is
that the process of business investment and the selection of appropriate standards
iS never a static exercise.

Another practical issue is management’s attitude toward taking business
risks. Knowing that the analyses underlying business investment projects contain
many uncertainties, management might wish to set the cutoff rate arbitrarily
higher than the weighted cost of capital. This is done to allow for estimating
errors—and even for deliberate bias in the preparation of the estimates, which is
not at all uncommon in most organizations where managers compete for funds.
There also might be adesireto play it safer in view of the limited reliability of the
return standard itself. This adjustment, however, shouldn’t be considered a sub-
stitute for using the best possible analytical effort and decision analysis tools to
sharpen and test the cash flow patterns underlying the investment proposals. As
we observed in Chapters 7 and 8, risk and uncertainty are a function of the many
variables of an investment, which must be understood, quantified, and subjected
to sensitivity analysis before appropriate return standards are applied to expected
outcome.
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From a conceptual standpoint, using cutoff rates significantly higher than
the cost of capital might cause opportunity losses, because potentially worthwhile
projectsare likely to be rejected. From apractical standpoint, however, it might be
prudent to leave a margin for error by adding some points to the cost of capital
before using it as a cutoff rate. Of course, it's still possible at any time to reach
below such a higher standard if a project has many other strategic or operational
advantages that mitigate the effects of its marginal economic performance. But
care must be taken to judge the impact of cutoff rates on the behavior of managers
both in sponsoring risky projects and in potentially biasing their analysesto fit the
higher standard expected. It's possible that over time the risk profile of the com-
pany’s portfolio could be altered.

Finally, we must reiterate that capital budgeting and project selection are not
merely numerical processes. Even in the most tightly focused single-product
company, where all levels of management have firsthand knowledge about the in-
tricacies of the business and its competitive setting, the decision processis aways
a combination of judgments affected by personal preferences, group dynamics,
and the pressures of organizational realities.

Risk Categories

By definition, the weighted cost of capital represents acompany’s unique relative
risk and particular capital structure. Yet, in a sense, this is misleading because
even in the single-business company, different investment projects do involve dif-
ferent degrees of risk. Normally, a company encounters a variety of classes of
investments ranging from replacement of equipment and facilitiesto expansionin
existing markets, and beyond that to ventures into new products or services, or
into entirely new markets, as well asinto new technology.

The degree of risk inherent in these classes of investments will differ, some-
times materially, even though the products and services involved are within the
scope of asingle industry with a definable overall risk. Replacement of physical
assets to continue serving a proven market where the company holds a strong
position isfar lessrisky and permits more reliable estimates of cash flow benefits
than entering a new domestic or even international market.

A common way of handling such divergences is to set a higher discount
standard for projectsthat are perceived to beriskier. A hierarchy of minimum rates
of return can be established, somewhat arbitrarily, that ranges upward from the
weighted cost of capital cutoff point. For example, if the weighted cost of capital
is, say, 12 percent, that standard can be applied to ordinary replacements and ex-
pansion in markets where the company has a position. A standard of 14 or 15 per-
cent can be applied to entering related markets, while a risky new venture might
be measured at a premium standard of even 20 percent or higher.

As we demonstrated earlier in discussing the power of discounting, par-
ticularly at the higher rates, the chances of riskier projects being acceptable will
be severely tested under such conditions. Yet such a demanding risk/reward
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trade-off standard might be appropriate if management’srisk preferences are quite
conservative.

On the other hand, it's often argued—particularly in a single-business com-
pany—that the weighted cost of capital implicitly embodies the whole range of
risks normally encountered while participating and growing in that business. Con-
sequently, one can even stipulate that the range of discount standards should be
grouped around the weighted cost of capital. In effect, this allows the less risky
projects to be discounted at a return standard below the weighted cost of capital,
while riskier ones would be tested at or above that level. When al projects are
combined, the result should be an average return at or above the weighted cost
of capital.

This approach would require, however, that the proportions of projects
being approved in the various risk classes be carefully monitored to ensure that
the overall average will achieve the desired result over time. Otherwise, the com-
pany could encounter significant deviations from expected performance. More-
over, we must remember that shareholder value can grow only if investment
returns exceed the cost of capital in the long run.

An additional practical issue tendsto support raising the return standards for
the different classes of capital projects. Every company faces acertain percentage
of capital expenditures that yield no definable cash flow benefits. Among these
are mandated outlays for environmental protection, investments for improved in-
frastructure of facilities, and expenditures for office space and equipment.

A strong argument can be made that funds required for these purposes must
in fact be economically carried along by the expected cash flow benefits obtained
from all other productive investments. By definition, therefore, the total amount
of capital invested should provide a return sufficient to meet or exceed the
weighted cost of capital. If some part of the capital budget is economically
neutral, the returns from the economically positive projects will have to be higher
to make up for such “nonproductive” investments. If management chooses to ad-
just its return standards for this condition, the modification will likely involve a
fair degree of judgment about the mix and characteristics of the expected project
portfolio.

Our discussion has gone beyond the purely analytical aspects of the subject
and we' ve pointed out many practical issues involved in choosing and using eco-
nomic measures for business decisions, of which discount standards are only one
form. It's important to remember that the actual procedures employed by a com-
pany are likely to allow for afair degree of judgmental override of the quantita-
tive results of any financial analysis. This includes the specific return standards
for capital investments, which are likely to be modified from time to time, to as-
sist not only in project-specific economic assessment, but also in shifting the
strategic emphasis between classes of investments. Senior management must, of
course, continuously monitor and guide the pattern of investments they wish to
undertake so that shareholder expectations are met. The pattern of investments
suggested by the economic analyses and the return standards can and should be
modified to fit the changing strategic direction of a company.
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Cost of Capital in Multibusiness Companies

The issues involved in setting appropriate return standards become even more
complex when a company has several divisions or subsidiaries engaged in rather
different businesses and markets that vary greatly in their risk characteristics.
Whileit's possible to calculate an overall cost of capital for the company with the
help of ap that reflects the company’s covariance of consolidated returns with the
market return, it's far more difficult to derive equivalent cost of capital standards
for the individual operating divisions. Most commonly, a multibusiness company
has a single capital structure that supplies funds for the various businesses. There-
fore, capital cannot be apportioned to the different risk categories on the basis of
individual cost of capital standards that employ specific betas and debt ratings.
These would be available only if the divisions were autonomous companies
whose shares are traded in the securities markets.

The approach often used under such conditions is to estimate a series of
surrogate costs of capital based on costs for independent companies that are com-
parable to the various businesses, if that's at all possible. From this background, a
group of individual standards can be devel oped for the multibusiness company—
modified with agreat deal of judgment—that are similar to the array of risk cate-
gories in a single-business company.

Obviously, the apportionment of capital in a multibusiness setting also
is complicated by the practical issue of divisional managements competing for
limited funds while having to meet different standards. Corporate management
must be very careful first to establish broad all ocations of funds to the various op-
erating divisions that match the desired corporate strategic emphasis, after having
valued the respective business strategies in an overall portfolio sense. Then pro-
jects can be ranked within those individual blocks of allocated funds according to
the different discount rates, and decisions can be made to accept or reject specific
investments.

A predictable consequence of such an approach, however, isthe dilemma of
having to refuse specific higher-return (and perhaps higher-risk) opportunitiesin
one division, whose overal allocation is exhausted, in favor of lower-return (and
perhaps lower-risk) opportunities in another division. This dilemma has to be re-
solved by corporate management, who is responsible for developing and moni-
toring the strategic direction of the total company, including the desired business
risk profile of the company’s portfolio. The main point to remember is that top
management needs to shape the company’s overall capital investment portfolioin
line with shareholder expectations, so that the sum of the parts can be expected to
meet or exceed the corporate weighted cost of capital standard.

Aswe'll discussin Chapter 12, the cost of capital also is used to determine
whether individual lines of business in a diversified company are contributing to
or detracting from shareholder value creation. Here the point is to test past and
prospective overall cash flows from each business unit asawholein relation to a
minimum cash flow return standard based on the cost of capital.
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Multiple Rate Analysis

One additional technical observation should be made here. Some practitioners ar-
gue for applying different discount rates to different portions of the cash flow pat-
tern of asingle project when cal culating the measures of economic desirability, in
order to reflect the relative riskiness of the various el ements of the project. In ef-
fect, thisis one more risk adjustment beyond the risk premium already inherent in
a particular discount standard. For example, an investment can be separated into
elementsthat carry abusiness risk, such as products or services, and elements that
carry an investment risk, like land or other resources underlying the former. There
are many variations of this approach, although it’s not widely used in practice.

It should be apparent that because of the uncertainties inherent in project
analysis and the complexities of establishing several standards, multiple rate
analysis might not be warranted in most normal business investment situations.
At the sametime, different standards might indeed be necessary in assessing spe-
cialized projects, such asreal estate investments, complex leasing proposals, nat-
ural resources investments, and other uniquely structured cash flow proposals.
Such special conditions can involve financial contracts integral to the projects
themselves, or require economic judgments about rather different stagesin agiven
project.

In those cases, it is appropriate to discount portions of project cash flows at
rates that reflect their contractual nature, as compared with other portions of the
cash flow pattern that are subject to the uncertainties of operating in the business
environment. These analytical refinements are too specific to be covered here, but
are dealt with in the reference materials listed at the end of the chapter.

Key Issues

Thefollowing isarecap of the key issuesraised directly or indirectly in this chap-
ter. They are enumerated here to help the reader keep the techniques discussed
within the perspective of financial theory and business practice.

1. The specific coststo a company of various types of indebtedness
and preferred securities are readily apparent in the tax-adjusted cash
obligations incurred, but it’s difficult to measure the secondary costs
implicit in debt service, credit rating, and market assessment.

2. Determining the cost of equity capital isintricately linked to the
risk/reward expectations of the financial markets, because the cost of
equity must be expressed in terms of an expected economic return
for the shareholders of the company.

3. Simple surrogates for the cost of equity capital, such as earnings and
dividend models, suffer both from variability of underlying conditions,
which can distort their results, and from conceptual shortcomings.

4. The conceptual link established by modern financial theory between
general financial market expectations and the value of an individual
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company’s equity securities remains an approximation based on a
series of simplifying assumptions.

5. The use of acompany-specific risk factor (B) to adjust average return
expectationsis avalid theoretical concept, but both definition and
measurement of this factor remain open to disagreement and continue
to pose practical problems.

6. The development of aweighted cost of capital raises significant
guestions regarding not only the elements composing the various costs,
but also regarding the weights to be used and the concept of measuring
incremental funding.

7. The use of aweighted cost of capital in setting business investment
return standards is conceptually useful for projects within a company’s
normal range of risk, but the measure might need modification for
business investments of dissimilar risk.

8. Thetheory of finance continuesto evolve, but as new concepts
generated are introduced and refined in the decision-making process,
careful linkages to both data sources and the organization have to be
established in order to make practical application both understandable
and feasible.

9. Objective analytical approaches to business investment assessment
are only one important input in the choices management must make.
Individual and group attitudes, preferences, and judgments exert
significant influences over interpretation and decision processes
in the areas of investment, operations, and financing.

10. The precision implied in the calculations of economic measures like
cost of capital or net present value must be tempered by the knowledge
that the data and assumptions underlying them are potentially subject to
awide range of error.

Summary

In this chapter, we sketched out the rationale for determining the costs of various
forms of financing as an input in making different types of financial decisions. We
found that the specific cost of debt, both short-term and long-term, was relatively
easy to calculate, given the nature of the contracts underlying it in most cases. The
samewastrue for preferred stock. We also found that the fixed nature of the oblig-
ations incurred with debt and preferred stock raised a host of secondary consider-
ations that exact an economic cost from the company in terms of debt service and
restrictive covenants. Establishing the cost of common equity was particularly
challenging because of theresidual claim common shareholders have on the com-
pany, and because of their risk/reward expectations, which are reflected in the
market’s valuation of the shares.

After discussing techniques for calculating the respective costs of the three
basi c types of financing, and pointing out the theoretical and practical caveats, we
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developed the weighted cost of capital as an input to investment analysis. It was
characterized as the dividing line between projects that added value and those that
destroyed value for the shareholders. We found that use of the weighted cost of
capital as a minimum standard for discounting investment cash flows is affected
by the way project and business risks are interpreted within the corporate port-
folio, and by the attitudes of corporate decision makers. At the same time, we
found the approximate weighted cost of capital to be a conceptually appropriate
target around which to build a series of return standards befitting a particular com-
pany’s range of businesses and the investments and risks connected with them.

Analytical Support

Financial Genome, the commercially available financial analysis and planning
software described in Appendix |, has the capability to develop and display the
cost of capital of a company in various forms, calculated automatically from ap-
propriate input data as well as databases. (see “ Downloads Available” on p. 431)
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CHAPTER 10

ANALY S SOF
FINANCING CHOICES

L et’'s now turn to analyzing the third aspect of the three-part decisional systems
context introduced in Chapter 2: investment, operations, and financing. We' Il con-
centrate on the choices available in arranging a company’s long-term financing,
while setting aside the incremental operational funds sources used routinely by
companies in line with practices in a particular industry or service, and broadly
discussed in Chapter 3. We choose this focus because, as we observed earlier, the
nature and pattern of long-term funding sources is intricately connected with the
types of business investments made and is critical to the growth, stability, or de-
cline of operations. Indeed, management must fund its strategic business design
with an appropriate mix of capital sources that will assist in bringing about the
desired increase in shareholder value.

This chapter will deal with the key considerationsin ng the basic fi-
nancing options open to management. While the choice among long-term debt,
preferred, and common equity is blurred by a bewildering array of modifications
and specialized instruments in each category, we'll discuss only the main charac-
teristics of the three basic types of securities. Because our emphasis is on quanti-
tative analysis, we must keep in mind that many other considerations enter into
these choices. For example, the specific type of business and the industry in which
it operates will affect the long-term capital structure chosen at various stages of a
company’s development, as will the preferences and experiences of senior man-
agement and the board of directors. These aspects cannot be adequately covered
within the scope of this book.

We Il begin with a broad framework for analysis that defines the key areas
to be analyzed and weighed in choosing sources of long-term financing. Next,
we'll ook at the techniques of calculating the impact on a company’s financial
performance resulting from the introduction of new capital supplied by each of the
three basic sources. Then we'll turn to a graphic representation of these results,
the range of earnings (EBIT) break-even chart, in order to demonstrate the
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dynamic impact that funds choices have on changing company conditions. After

touching on leasing as a special source, we'll briefly discuss capital structure pro-
portions and list the key issues involved in the area of funds choices.

Framework for Analysis

Several key elements must be considered and weighed when a company is faced
with raising additional (incremental) long-term funds. We'll take up the five most
important ones in some detail:

¢ Cost.

» Risk exposure.
» Flexibility.

e Timing.

« Control.

This discussion is intended to serve as a conceptual checklist to ensure that
the most important considerations have been covered in the choice of long-term
financing.

Cost of Incremental Funds

One of the main criteriafor choosing from among alternative sources of additional
long-term capital is the cost involved in obtaining and servicing the funds. In
Chapter 9, we discussed in detail the specific and implicit costs a company incurs
in using debt, preferred stock, or common equity.

Asageneral rule, we found that funds rai sed with various forms of debt are
least costly in specific terms, in part because the interest paid by the borrowing
company is tax deductible under current U.S. laws. The actual rate of interest
charged on incremental debt will depend, of course, on the credit rating of the
company and on the degree of leverage introduced into the capital structure by the
new debt, as discussed in Chapter 6. In other words, the specific cost will be
affected not only by current market conditions for all long-term debt instruments,
but also as afunction of the company-specific risk as perceived by lenders, under-
writers, and investors. As we mentioned at the time, other costs are also implicit
in raising long-term debt, including legal and underwriting expenses connected
with the issue, and the nature and severity of any restrictions imposed by the
creditors.

The stated cost of preferred stock is generally higher than debt, partly be-
cause preferred dividends are not tax deductible, and partly because preferred
stock has a somewhat weaker position on the risk/reward hierarchy. Holders of
these shares expect a higher return to compensate for their ownership risk. The
comparative specific cost of preferred stock is relatively easy to calculate. The
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dividend level is clearly defined, and legal and underwriting costs incurred at the
time of the issue are reflected in the net proceeds to the company. However, at
times avariety of specific provisions can involve implicit costs to the company.

In Chapter 9 we found that determining the cost of common equity turned
out to be afairly complex task. It involved constructing a theoretical framework
within which to assess the risk/reward expectations of the shareholder. Direct ap-
proaches (shortcuts) to measuring the specific cost of common equity were found
wanting because they didn’t address the company’s relative risk as reflected in
common share values. We had to use a more integrated framework involving
some surrogates and approximations to arrive at a practical result based on the
theoretical model.

The cost of common equity based on the CAPM approach could be directly
compared to the specific costs of debt and preferred stock, and it also could be
used to arrive at a weighted overall cost of the company’s capital structure. As
we'll see shortly, however, increasing common equity in the capital structure
by issuing new shares involves additional considerations. The incremental shares
dilute earnings per share, require additional and even growing dividends where
these are paid, and also change the capital structure proportions. These effects
introduce implicit economic costs or advantages into the funding picture.

Risk Exposure

If we use variability of earnings as a working definition of risk, we find that a
company’srisk is affected by the specific cost commitments, such as interest on
debt or dividends on preferred shares, that each funding source entails. These
commitments introduce financial leverage effects in the company’s earnings per-
formance, or will heighten any financial leverage already existing. As we dis-
cussed in Chapter 6, the use of instrumentsinvolving fixed financial charges will
widen the swings in earnings as economic and operating conditions change.

Given the responsibility for providing holders of common shares with
growing economic value, management must therefore expend much thought and
care in determining the appropriate mix of debt and equity in the company’s capi-
tal structure. This balance involves providing enough lower-cost debt to boost the
shareholders' returns, but not so much debt as to endanger shareholder value crea
tion during periods of low earnings, to arrive at amix of capital sources carefully
tailored to industry and company conditions.

The ultimate risk, of course, isthat a company will not be able to fulfill its
debt service obligations. The proportion of debt in the capital structure, and simi-
larly, the proportion of preferred stock, affects the degree of risk of partial or total
default. Analyzing risk exposure is based on establishing a historical pattern of
earnings variability and cash flows from which future conditions are projected.
These must take into account the extent to which a company’s strategy is chang-
ing, any shifts in exposure to the business cycle, shifting competitive pressures,
and potential operating inefficiencies.
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Clearly, company-specific risk (earnings variability) and the company’s
ability to service its debt burden are intimately related to the particular character-
istics of the business or businesses in which the company operates. Moreover,
they’re affected by general economic conditions—apart from management’s abil-
ity to generate satisfactory operating performance.

The degree of financial leverage advisable and prudent will therefore vary
greatly among different industries and services, and also will depend onthefirm's
relative competitive position and maturity stage. A new business entails a far dif-
ferent risk exposure for the creditor than does the established industry |eader,
apart from specific industry conditions.

Flexibility

The third area we must consider is the question of flexibility, defined here as the
range of future funding options that remain open once a specific aternative has
been chosen. As each increment of financing is completed, the choice among fu-
ture alternatives might be more limited during the next round of raising capital.
For example, if long-term debt obligations are chosen as a major funding source,
the level of total debt in the capital structure, restrictive covenants, encumbered
assets, and other constraints that impose minimum financial ratios might mean
that the company can use only common equity as a future source of capital for
some time ahead.

Flexibility essentially requires forward planning. Careful consideration
must be given to matching strategic plans and corporate financial policies. Po-
tential acquisitions, expansion, and diversification all are affected by the degree
of flexibility management has in choosing appropriate funding, and by the funds
drain resulting from servicing debt commitments or preferred dividends. To the
extent possible, management must coordinate its planned future cash flows and
investment patterns with the pattern of successive rounds of financing that will
support them. Being in a situation where future funds sources are limited to only
one option because of present commitments can pose a significant problem.
Changing conditions in the financial markets for different types of securities
might make this single option unappealing or even unavailable when funds needs
become critical.

Timing

Thefourth element in choosing long-term funding is the timing of the transaction.
Timing is important in relation to the movement of prices and yields in the secu-
rities markets. Shifting conditions in these markets affect the specific cost acom-
pany incurs with each option, in the form of the stated interest rate on new debt or
the preferred dividend rate carried by new preferred stock, as well asin terms of
the net proceeds to be received from each of the aternatives. Therefore, the tim-
ing of theissue will affect the cost spread between the several funding alternatives
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available. Also, specific market conditions might in fact either preclude or dis-
tinctly favor particular choices.

For instance, in times of depressed stock prices, bonds might prove to be the
most suitable alternative from the standpoint of both cost and market demand.
Inasmuch as the proceeds from any issue depend on the success of the place-
ment—public or private—of the securities, the conditions encountered in the
stock or bond markets can seriously affect the choice. Potential uncertainty in
financial markets is therefore a strong argument for always maintaining some
degree of flexihility in the capital structure.

Control

Finally, the degree of ownership control of the company held by existing share-
holdersis an important factor as funding choices are considered. Obviously, when
new shares of common stock are issued to new shareholders, the effect is a dilu-
tion of both earnings per share and the proportion of ownership of the existing
shareholders. Such dilution becomes a significant issue for the owners of com-
panies that could be subject to potential takeovers. In the past decade, the issue of
control has been raised to new heightsin the many battles over control during the
corporate merger and acquisition boom.

Even if debt or preferred stock is used as the source of long-term funding,
existing shareholders can be affected indirectly because restrictive provisions and
covenants might be necessary to obtain bond financing, or because concessions
must be made to protect the rights of the more senior preferred shareholders.

Dilution of ownership isavery important issue in closely held corporations,
particularly new ventures. In such situations, founders of the company or the
major shareholders might exercise full effective control over the company. Issu-
ing new shares will dilute both control over the direction of the company and the
key shareholders’ ability to enjoy the major share of economic value growth from
successful performance. Dilution of earnings and possible retardation of growth
in earnings per share brought about by diluting common equity ownership is, of
course, not limited to closely held companies. Rather, it's a general phenomenon
that we'll discuss shortly.

Finally, dilution of control and earningsis amajor consideration in convert-
ibility, afeature found in certain bonds and preferred stocks. This provision alows
conversion of the security into common stock under specified conditions of tim-
ing and price. In effect, such instruments are hybrid securities, as they represent
delayed issues of common stock at a price higher than the market value of the
common stock at the time the convertible bond or preferred stock is issued. We
mentioned this feature in earlier chaptersin terms of its effect on financia ratios,
particularly when discussing the concept of diluted earnings per share, and we'll
return to it later in this chapter.

Control becomes an issue in convertible financing options because the
eventual conversion of the bond or preferred stock will add new common shares
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to the capital structure and thus cause dilution. The ultimate effect isjust like a
direct issue of new common stock.

The Choice

It should be clear from this brief résumé of the considerations involved that any
decision about alternative sources of long-term funding can’t be based on cost
alone, even though cost is a very important factor and must be analyzed early in
the decision-making process. Unfortunately, there are no hard-and-fast rules
spelling out precisely how the final decision should be made, because the choice
depends so much on the conditions prevailing in the company and in the securi-
ties markets at the time, and on the preferences of the board and senior manage-
ment. The best approach is to consider carefully the five areas we' ve presented
above and to examine the pros and cons of each as an input to the decision. Need-
less to say, one very significant consideration is the effect of each funding source
on acompany’s future earnings performance. In the section that follows, we'll ex-
amine methods of calculating this effect.

Techniques of Calculation

For purposes of illustration, we'll employ the basic statements of a hypothetical
company, ABC Corporation. The company isweighing alternative ways of raising
$10 million to support the introduction of a new product. After analyzing the
corporation’s current performance, we'll successively discuss the impact on that
performance level caused by introducing long-term debt, preferred stock, and
common equity, in equal amounts of $10 million each. We'll focus on the impli-
cations of financing aternatives on the company’s reported earnings, but will also
test the cash flow implications of the choices to be made.

ABC's abbreviated balance sheet is shown in Figure 10-1. The company
currently has 1 million shares of common stock outstanding, with a par value of
$10 per share. From the company’s income statement (not shown), we learn that

Bfc U RE 10-1}

ABC CORPORATION
Balance Sheet

($ millions)

Assets Liabilities and Net Worth
Currentassets........ $15 Current liabilities ................ $7
Fixed assets (net) .. ... 29 Commonstock. ................. 10
Otherassets ......... 1 Retainedearning .. .............. 28

Total assets . . ...... $45 Total liabilities and net worth . . . .. $45
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ABC Corporation has earned $9 million before taxes on sales of $115 million in
the most recent year. Income taxes paid amounted to $3.06 million, an effective
rate of 34 percent.

Current Performance

We begin our appraisal of the current performance of ABC Corporation by calcu-
lating the earnings per share (EPS) of common stock. Throughout the chapter, this
format of calculating EPS and related measures will be used. It’s a step-by-step
analysis of the earnings impact of each type of long-term capital.

First, we'll establish the earnings before interest and taxes (EBIT), a mea
sure we discussed in Chapter 4. From that figure we must subtract a variety of
charges applicable to different long-term funds. The first of these is interest
charges on long-term debt. Normally short-term interest can be ignored unlessit’'s
a significant amount, because we assume—given the temporary nature of short-
term obligations that arise from ongoing operations—that the related interest
charges have been properly deducted from income before arriving at the EBIT
figure.

The calculations of earnings per share are shown in Figure 10-2. A provi-
sion is made in the table for both long-term interest and preferred dividends. No
amounts are shown for these, however, because our hypothetical company at this
point has neither long-term debt nor preferred stock outstanding. The calculations
result in earnings available to common stock of $5.94 per share. From that figure
we must subtract $2.50, which represents a cash dividend voted by the board of
directors. We find that this fairly high level of dividend payout (between 40 and
50 percent of earnings) has been maintained for many years, impacting ABC's

BlGURE 10-2}

ABC CORPORATION
Earnings per Share Calculation
($000, except per share figures)

Earnings before interest and taxes (EBIT). .. ...................... $9,000
Less: interest charges on long-termdebt. .. ..................... -0-
Earnings before incometaxes .. ......... ... i 9,000
Less:Incometaxesat34% ......... o 3,060
Earnings afterincometaxes. ........... ... .. ... . i 5,940
Less: Preferred dividends . ........... . . i -0-
Earnings available for commonstock .............. ... .. .. .. .. .. $5,940
Common shares outstanding (number) . . ............ .. ... ... ... 1 million
Earnings pershare (EPS) . ...t $5.94
Less: Common dividends pershare. .. ......................... 2.50
Retained earningspershare . .......... ... ... ... ... . . ... $3.44
Retained earningsintotal . ......... .. .. .. .. i $3,440
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financing flexibility somewhat. The company’s earnings have steadily grown by
about 4 percent on average over the past decade. The stock is widely held and
traded, and currently commands a market price ranging from about $38 to $47,
which means it’s trading at roughly seven to eight times earnings. The latest se-
curity analyst’s report suggests a 3 of 0.9, while the risk-free rate of return is
judged to be 6.5 percent, and the expected stock market return from the S& P 500
isforecast at 14.0 percent.

Long-Term Debt in the Capital Structure

Asdebt isintroduced into this structure, both the financial condition and the earn-
ings performance of ABC Corporation are significantly affected. To raise the
$10 million needed to fund the new product, management has found that it's pos-
sible, as one aternative, to issue debenture bonds. Debentures are not secured by
any specific assets of the company; instead they’ re issued against the company’s
general credit standing. These bonds, under assumed market conditions, will carry
an interest (coupon) rate of 11.5 percent, will become due 20 years from date of
issue, and will entail a sinking fund provision of $400,000 per year beginning
with the fifth year. The balance outstanding at the end of 20 years will be repaid
as aballoon payment of $4 million. The company expectsto raise the full $10 mil-
lion from the bond issue after all underwriting expenses, in effect receiving the
par value.

Once the new product financed with the proceeds has been successfully
introduced, the company projects incremental earnings of at least $2.0 million
before taxes. Little risk of product obsolescence or major competitive inroads is
expected by management for the next 5 to 10 years, because the company has
developed a unique process protected by careful patent coverage.

We can now trace the impact of long-term debt on the company’s perfor-
mance, observing both the change in earnings and dividends, and the specific cost
of the newly created debt itself. (A fairly high interest rate and preferred dividend
were chosen for thisillustration to make the impact of the choices more visiblein
the graphic analysis shown later.) We'll analyze two contrasting conditions:

« Theimmediate impact of the $10 million debt without any offsetting
benefits from the new product.

« Theimproved conditions expected once the investment has become
operative and the new product has begun to generate earnings,
probably after one year.

The results of the two calculations are shown in Figure 10-3. The instanta-
neous effect of adding debt is a reduction of the earnings available for common
stock. Thisis caused by the stated interest cost of 11.5 percent on $10 million of
bonds, or $1,150,000 before taxes. Earnings after interest and taxes drop by
$759,000 as compared to the initial conditions in Figure 10-2. This earnings
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FIGURE 10-3}

ABC CORPORATION
Earnings per Share with New Bond Issue
($ thousands, except per share figures)

Before New With New
Product Product
Earnings before interest and taxes (EBIT).......... $ 9,000 $ 11,000
Less: Interest charges on long-term debt .. ...... 1,150 1,150
Earnings before incometaxes................... 7,850 9,850
Less:Incometaxesat34% ................... 2,669 3,349
Earnings afterincometaxes .................... 5,181 6,501
Less: Preferred dividends . ................... -0- -0-
Earnings available for common stock ............. $ 5,181 $ 6,501
Common shares outstanding (number) .. .......... 1 million 1 million
Earnings pershare (EPS) ...................... $ 518 $ 6.50
Less: Common dividends per share ............ 2.50 2.50
Retained earningspershare . . .................. $ 268 $ 4.00
Retained earningsintotal ...................... $ 2,681 $ 4,001
Original EPS (Figure 9-2) ... .. ... .o $ 594 $ 594
Change inEPS ... .. ... ... . i -0.76 +0.56
Percentchange inEPS .. ........ ... ... ... .... —-12.8% +9.4%

reduction represents, of course, the after-tax cost of the bond interest, or
$1,150,000 times (1 — .34).

As a consequence, earnings per share decline to $5.18, a drop of 76 cents,
or an immediate dilution of 12.8 percent from the prior level. This change is
purely due to the incremental interest cost, which on a per share basis amounts to
the same 76 cents, that is, the after-tax interest of $759,000 divided by one million
shares. In Chapter 8 we discussed the stated annual cost of debt funds, defined as
the tax-adjusted rate of interest carried by the debt instrument. Assuming an ef-
fective tax rate of 34 percent in our example, the stated cost of debt for ABC Cor-
poration is therefore 7.59 percent. We al so explained in Chapter 9 that the specific
annual cost of debt is found by relating the stated annual cost to the actual pro-
ceeds received. If these proceeds differ from the par value of the debt instrument,
the specific annual cost of the debt will, of course, be higher or lower than the
stated rate.

In the case of ABC Corporation, we assumed that net proceeds were effec-
tively at par, and therefore the specific cost of ABC’s new debt is also 7.59 per-
cent, afigure which we'll compare with the specific cost of the other alternatives
for raising capital.

When we turn to the second column of Figure 10-3, we find that the as-
sumed successful introduction of the new product will more than compensate
ABC Company for the earnings impact of the interest paid on the bonds. In other
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words, the investment project is earning more than the specific cost of the debt
employed to fund it. After-tax earnings have risen to $6,501,000, a net increase of
$561,000 over the original $5,940,000 in Figure 10-2. As a consequence, earnings
per share rose 56 cents above the original $5.94, an increase of almost 10 percent.

By more than offsetting the total after-tax interest cost of the debentures of
$759,000, the successfully implemented new investment is projected to boost the
common shares' earnings. Incremental earnings of $1,320,000 ($2 million pretax
earnings less tax at 34 percent) significantly exceed the incremental cost of
$759,000. Therefore, the investment—if ABC’s earnings assumptions prove real -
istic—has made possible an increment of economic value. In effect, the financial
leverage introduced with the debt alternative is positive.

Yet, severa questions might be asked. For example, suppose the investment
earned just $759,000 after taxes, exactly covering the cost of the debt supporting
it and maintaining the shareholders’ position just as before in terms of earnings
per share. Would the investment still be justified? Would this mean that the in-
vestment was made at no cost to the shareholders?

At first glance, one might believe this, but a number of issues must be con-
sidered here. First of al, no mention has been made of the sinking fund obliga-
tions which will begin five years hence and which represent a cash outlay of
$400,000 per year. Such principal payments are not tax deductible and must be
paid out of the after-tax cash flow generated by the company. Thus, debt service
(burden coverage) will require 40 cents per share over and above the interest cost
of 76 cents per share, for atotal of $1.16 per share. The $400,000 will no longer
be available for dividends or other corporate purposes, because it is committed to
the repayment of debt principal. If we suppose that earnings from the investment
exactly equaled the interest cost of the debt, how would the company repay the
principal? At what point are the shareholders better off than they were before?

There'san obvious falacy inthisline of discussion. It stemsfrom the use of
accounting earnings to represent the benefits of the project and comparing these
to the after-tax cost of the debt capital used to financeit. Thisisn’t a proper eco-
nomic comparison, as we pointed out in Chapters 8 and 9. Only a discounted cash
flow analysis can determine the true economic cost/benefit trade-off. We could
say that the project was exactly yielding the specific cost of the debt capital asso-
ciated with it only if the net present value of the project was exactly zero when we
discount the incremental annual cash flows at 7.59 percent.

This result would then represent an internal rate of return of 7.59 percent, a
level of economic performance that would scarcely be acceptable to management.
Yet even under that limited condition, the project’s cash flows (as contrasted to the
accounting profit recorded in the operating statement) would have to be higher
than the $759,000 after-tax earnings required to pay only theinterest on the bonds.
This must be so because under the present value framework of investment
analysis, the incremental cash flows associated with a project must not only pro-
vide the specified return but also amortize the investment itself, as we saw in
Chapters 7 and 8.
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Let's now return to the rea purpose of this analytical framework. Our
analysisisn’t designed to judge the desirability of the investment; we must assume
that this has been adequately done by management. Instead, we're interested only
in which aternative form for financing the approved investment is most advanta-
geous for the company under the specific circumstances presented. In this context,
the impact of each alternative on the company’s earningsis one of several aspects
considered when deciding on new funding.

In the case of debt, which under normal conditions is the lowest-cost alter-
native, we would indeed expect a financial leverage effect in favor of the share-
holder. When the project was chosen, it must have met a return standard based
approximately on the weighted cost of capital—a return which is far higher than
the cost of debt capital alone. In summary, the introduction of debt immediately
dilutes earnings per share, but thisimpact is followed by a boost in earnings per
share when the project’s reported accounting earnings exceed the interest cost as
reflected in the company’s income statement. Also, the company must allow for
the future sinking fund payments from a cash flow planning standpoint, because
beginning with the fifth year, 40 cents per share of the company’s cash flow will
be committed annually to repayment of principal.

It's generally useful to examine the implications of these facts under avari-
ety of conditions, that is, the risk posed by earnings fluctuationsin both the basic
business and in the new products’ incremental profit contribution, which all along
we've assumed to be successful. We'll take such variations into account later.

Preferred Stock in the Capital Structure

ABC Corporation could also meet its long-term financing needs with an alterna-
tive issue of $10 million of preferred stock, at $100 per share, which carries a
stated dividend rate of 12.5 percent. For simplicity, we' Il again assume that the net
proceeds to the company will be equivalent to the nominal price of $100, after
legal and underwriting expenses. Figure 104 analyzes the conditions before and
after implementation of the new product investment.

Thistime we find a more severe drop in the earnings available for common
stock, due to the impact of the preferred dividends of $1.25 million per year. Not
only is the stated cost (as well as the specific cost, given that the net proceeds
were again at par) of the new preferred stock higher by one full percentage point
than the stated cost of the bonds, but also the dividends paid on the preferred stock
are not tax deductible under current laws. In fact, we're dealing with an alterna-
tivewhich costs, in comparable terms, 12.5 percent after taxes versus 7.59 percent
after taxes for the bonds.

Therefore, the immediate dilution in earnings with the preferred issue is
$1.25 per share, or 21 percent, when compared to the initial situation. Over time,
as the earnings from the new product are realized, the eventual increase in earn-
ings per share amounts to only 7 cents, or a slight improvement of 1.2 percent.
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Bc uRrRE 10-4}

ABC CORPORATION
Earnings per Share with New Preferred Stock Issue
($000, except per share figures)

Before New With New
Product Product
Earnings before interest and taxes (EBIT).......... $9,000 $11,000
Less: Interest charges on long-termdebt .. ... ... -0- -0-
Earnings before incometaxes................... 9,000 11,000
Less: Incometaxesat34% ................... 3,060 3,740
Earnings afterincometaxes .................... 5,940 7,260
Less: Preferred dividends . ................... »_1,250 1,250
Earnings available for common stock . ............ $4,690 $ 6,010
Common shares outstanding (number) .. .......... 1 million 1 million
Earnings pershare (EPS) .. .......... ... ... $4.69 $ 6.01
Less: Common dividends per share ............ 2.50 2.50
Retained earningspershare .. .................. $ 2.19 $ 351
Retained earningsintotal ...................... $2,190 $ 3,510
Original EPS (Figure 9-2) . ..., $ 594 $ 594
ChangeinEPS ... ... ... . . -1.25 +0.07
Percentchange inEPS ........... ... .. .. ..... —21.0% +1.2%

The $1.25 million annual commitment of after-tax funds for dividends leaves very
little room for any net gain in reported profit from the earnings generated by the
investment—which we know are estimated as $2.0 million before taxes and
$1,320,000 after taxes.

In this situation, the assumed conditions allow for very limited financial
leverage. Only little more than a 1 percent rise in earnings per share is achieved
over the starting level, whereas the fixed after-tax financing costs have nearly
doubled when compared to the bond alternative. Earnings per share would be un-
changed if the product were to achieve minimum earnings in the amount of the
pretax cost of preferred dividends:

$1,250,000
(1- 34)

At that level, the incremental earnings from the new product would just off-
set the incremental financing cost—a break-even situation. Note that the sizable
earnings requirement of amost $1.9 million is two-thirds larger than the
$1,150,000 pretax interest cost with the bond alternative.

= $1,894,000

Common Stock in the Capital Structure

A new issue of common stock as the third alternative for raising $10 million has
an even more severe impact on earnings. Let’s assume that ABC Corporation will
issue 275,000 new shares at a net price to the company of $36.36 after underwrit-
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FIGURE 105 |

ABC CORPORATION
Earnings per Share with New Common Stock Issue
($000, except per share figures)

Before New With New
Product Product
Earnings before interest and taxes (EBIT) ........ $9,000 $11,000
Less: Interest charges on long-term debt . . . .. .. -0- -0-
Earnings before incometaxes ................. 9,000 11,000
Less: Federal income taxesat34% ........... 3,060 3,740
Earnings afterincometaxes................... 5,940 7,260
Less: Preferred dividends . . . ................ -0- -0-
Earnings available for common stock. . .......... $5,940 $7,260
Common shares outstanding (number) .......... 1.275 million 1.275 million
Earnings per share (EPS). .................... $ 4.66 $ 5.69
Less: Common dividends pershare .. ......... 2.50 2.50
Retained earnings pershare. .. ................ $ 2.16 $ 3.19
Retained earningsintotal . . ................... $2,752 $4,072
Original EPS (Figure 9-2). .. ... ...t $5.94 $ 5.94
ChangeinEPS ... ... ... .. . .. -1.28 -0.25
Percentchange inEPS....................... —21.5% —4.2%

ers fees and legal expenses are met. Such a discount from the current market
price of $40 should help ensure successful placement of the issue. The number of
shares outstanding thus increases by 27.5 percent over the current 1.0 million
shares. Figure 10-5 shows the impact on earnings in the same way as was done
for the other two alternatives.

We observe that immediate dilution is a full $1.28 per share, a drop of
21.5 percent, which is the highest impact of the three choices analyzed. Common
stock, interms of this comparison, isthe costliest form of capital—if only because
it resultsin the greatest immediate dilution in the earnings of current shareholders.

Moreover, there also will be an annual cash drain of at least $687,500 in
after-tax earnings from the 275,000 new shares, if the current $2.50 annual divi-
dend on common stock is maintained. Further, we can project that this cash drain
could grow at the historical earnings growth rate of 4 percent per year. This as-
sumption will hold if the directors continue their policy of declaring regular cash
dividends at afairly constant payout rate from future earnings that continue grow-
ing. For the present, the pretax earnings required to cover the $2.50 per share divi-
dend amount to:

$2.50 X 275,000 shares = $687,500 (after taxes)
$687,500

(1— 34) = $1,042,000 (before taxes)
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We can directly compare this earnings requirement of about $1.05 million
to the alternative bond requirement of $1.15 million and the preferred stock re-
guirement of $1.90 million. From both an earnings and a cash-planning stand-
point, these amounts and the differences between them are clearly significant.

The effect of immediate dilution of earningsis only part of the considera-
tion. There will be the second-stage effect of continuing dilution, becausein con-
trast to the other two types of capital, the new common shares created represent an
ongoing residual claim on corporate earnings on a par with that of the existing
shares. Thus, the rate of growth in earnings per share experienced to date will be
slowed in the future, merely because more shares will be outstanding—unless, of
course, the earnings provided by the investment of the proceeds are superior in
level and potential growth to the existing earnings performance.

When we turn to the second column of Figure 10-5, it's apparent that de-
spite the incremental earnings from the new product, a net dilution of earnings per
share in the amount of 25 cents, or 4.2 percent, will in fact continue. The contri-
bution of the new product to reported earnings wasn't sufficient to meet the earn-
ings claims of the new shareholders and maintain the old per share earnings level.
The negative impact on earnings of the common stock alternative thus is greater
than the earnings generated by the new capital raised.

Up to this point, we' ve dealt with the earnings impact of common stock fi-
nancing. To find afirst rough approximation of the specific cost of this alternative,
we can establish as a minimum condition the maintenance of the old earnings per
share level, and relate this to the proceeds from each new share of common stock.
The current EPS of $5.94 (Figure 10-2) and the proceeds of $36.36 result in a cost
of about 16 percent.

% = 16.34% (after taxes)

Recall from the discussion in Chapter 9, however, that using accounting
earningsin measuring the cost of common equity is not appropriate. If we employ
the dividend approach to find the specific cost of the incremental common stock,
as discussed in Chapter 8, we must relate the current dividend per share to the net
price received, and add prospective dividend growth. We know that the company
has experienced fairly consistent growth in earnings of 4 percent per year, and
we' |l assume that, given a constant rate of dividend payout, common dividends
will continue to grow at the same rate. The result is a cost of about 11 percent:

$2.50
$36.36

As we stated in Chapter 8, however, the dividend approach is limited in
concept and usefulness. Therefore, let’s now use the background data provided to
test the specific cost of capital for ABC's common equity with the CAPM ap-
proach explained in Chapter 9.

+ 4.0% = 10.9%
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The resulting cost of common equity, k,, is approximately 13.25 percent
when we put into the CAPM formula the risk-free return R; of 6.5 percent, the
B of 0.9, and the expected average return R, represented by the S& P 500 estimate
of 14 percent:

k=R +B(Ry—R)
k.= 6.5+ 0.9(14.0 — 6.5)
= 13.25%

Thisresult isthe most credible one for judging the specific cost of the com-
mon stock. It can be compared to the specific cost of the bonds of 7.59 percent,
and that of the preferred stock of 12.5 percent.

Clearly, the common equity alternative is the most expensive source of
financing, and we have already established that the dilution effect is also serious.
In addition, the cash flow requirements for paying the current dividend of $2.50
per share plus any future increases in the common dividend have to be planned
for. Because it's difficult to keep all of these quantitative aspectsvisiblein our de-
liberations, let’s turn to a graphic representation of the various earnings and dilu-
tion effects to compare the relative position of the three alternatives.

Range of Earnings Chart

We' ve referred several times to changes in the earnings performance of the com-
pany and the different impact the three basic financing alternatives have under
varying conditions. The static format of analysis we' ve used so far doesn't read-
ily allow usto explore the range of possihilities as earnings change, or to visual-
ize the sensitivity of the alternative funding sources to these changes. It would be
quite laborious to calculate earnings per share and other data for a great number
of earnings levels and assumptions. Instead, we can exploit the direct linear rela-
tionships that exist between the quantitative factors analyzed.

A graphic break-even approach can be used to compare the earnings impact
of alternative sources of financing. In this section, we'll show how such amodel,
keyed to fluctuations in EBIT and resulting EPS levels, can be employed to
display important quantitative aspects of the relative desirability of the choices
available. Aswe'll see, the break-even model allows us to perform a variety of
analytical tests with ease.

To begin with, we' ve summarized the data for ABC Corporation in Figure
10-6. Variations in these data can then be displayed graphically in asimple break-
even chart which shows earnings per share (EPS) on the vertical axisand EBIT on
the horizontal axis. This EBIT chart allows us to plot on straight lines the EPS
for each aternative under varying conditions, and to find the break-even points
between them.

Commonly, one of the reference points is the intersection of each line with
the horizontal axis, that is, the exact spot where EPS is zero. These points can be
found easily by working the EPS cal culations backward, that is, starting with an
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FIGURE 106

‘ ABC CORPORATION
Recap of EPS Analyses with New Product
($ thousands, except per share figures)

Original Debt Preferred Common
EBIT ..o $9,000 $11,000 $11,000 $11,000
Less: Interest. . ........... -0- 1,150 -0- -0-
Earnings before taxes . . ...... 9,000 9,850 11,000 11,000
Less: Taxes at34%........ 3,060 3,349 3,740 3,740
Earnings aftertaxes ......... 5,940 6,501 7,260 7,260
Less: Preferred dividends . . . -0- -0- 1,250 -0-
Earnings available for
commonstock. ........... $5,940 $6,501 $6,010 $ 7,260
Common shares outstanding
(number) ... 1 million 1 million 1 million  1.275 million
Earnings per share (EPS). . ... $5.94 $6.50 $6.01 $ 5.69
Less: Common dividends
pershare............... 2.50 2.50 2.50 2.50
Retained earnings per share. . . $3.44 $4.00 $3.51 $3.19
Retained earnings in total . . . . . $3,440 $4,001 $3,510 $4,072
Change from original EPS. . . .. —12.8% —21.0% —21.5%
Final change inEPS ... ... ... +9.4% +1.2% —4.2%
Specificcost ............... 7.59% 12.5% 13.25%

assumed EPS of zero and deriving an EBIT that just provides for this condition.
The calculation is shown in Figure 107 for the original situation and for each of
the three aternatives. The datain Figures 10-6 and 10-7 give us sufficient points
with which to draw the linear functions of EPS and EBIT for the various aterna-
tives, as shown in Figure 10-8.

FIGURE 107

ABC CORPORATION
Zero EPS Calculation
($ thousands, except per share figures)

Original Debt Preferred Common
EPS. ... ... -0- -0- -0-
Common shares ............ 1 million 1 million 1 million 1.275 million
Earnings tocommon......... -0- -0- -0-
Preferred dividends. .. ....... -0- -0- $1,250 -0-
Earnings aftertaxes ......... -0- -0- -0-
Taxesat34%............... -0- -0- -0-
Earnings before taxes........ -0- -0- -0-
Interest ................... -0- $1,150 -0-
EBIT for zeroEPS. .. ........ -0- $1,150 $1,894 -0-
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FIGURE 10-8}

ABC CORPORATION*
Range of EBIT and EPS Chart
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*This diagram is available in an interactive format (TFA Template)—see “Analytical Support” on p. 354.

We can quickly observe that the conclusions about the earnings impact of
the alternatives we drew from the two EBIT levels previously analyzed, $9 mil-
lion and $11 million, hold true over the fairly wide range of earnings presented.
That is, every aternative considered causes a significant reduction in earnings per
share relative to the original condition.

There's a major new observation, however. Under the common stock al-
ternative, the slope of the EPS line is different. In fact, the line for common
stock intersects both the debt and the preferred stock lines at different pointsin
the graph. The latter two lines are parallel with each other and also with theline
representing the original situation, both appearing to the right of the original
line. The lesser slope of the common stock lineis easily explained. Introducing
new shares of common stock results in a proportional dilution of earnings per
share at all EBIT levels. As a consequence, the incremental shares cause earn-
ings per share to rise less rapidly with growth in EBIT. In contrast, the parall€l
shift by the debt and preferred stock lines to the right of the original line is
caused by the introduction of fixed interest or dividend charges, while at the
same time the number of common shares outstanding remains constant over the
EBIT range studied.
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The significance of the two intersections should now become apparent.
They are break-even points at which, for agiven EBIT level, the EPS for the com-
mon stock alternative and one of the other two alternatives are the same. Note that
the break-even point of common stock line with the bond alternative occurs at
about $5.3 million EBIT, while the break-even point of common stock with pre-
ferred stock occurs at about $8.8 million EBIT.

Below about $5.0 million EBIT, therefore, the common stock aternative
causes the least EPS dilution, while above $9 million EBIT, it causes the worst
relative dilution in EPS. Recall that ABC's current EBIT level is $9.0 million, and
is expected to be at least $11 million once the new product is fully contributing its
projected earnings. Both break-even points thus lie below the likely future EBIT
performance, which makes the common stock alternative the costliest in terms of
earnings dilution.

Therefore, it's not possible to assess the three alternatives without first
defining a “normal” range of EBIT for the company’s expected performance,
given that relative earnings effects of the three aternatives are different over the
wide range of EBIT shown. If future EBIT levels could in fact be expected to
occur fairly well within the two break-even points, common stock looks more
attractive than preferred stock from the standpoint of EPS dilution, but worse than
debt. If EBIT can be expected to grow and move fairly well to the right of the sec-
ond break-even point, as is almost certain in the case of ABC Corporation, new
common stock is not only least attractive from the standpoint of EPS dilution, but
will remain so.

All of these considerations depend, of course, on unchanging assumptions
about the terms under which the three forms of incremental capital could be
issued. If we can expect any of these terms to change significantly, such as the
offering price of the common stock, or the terms of the bond, an entirely new chart
must be drawn up, or we must at least reflect any possible discontinuities in cost
or proportions of the alternatives as EBIT levels change.

Theintersections between the EPS lines that represent the EBIT break-even
points for the common stock alternative with the other two choices can be calcu-
lated easily. For this purpose, we formulate simple equations for the conditions
underlying any intersecting pair of lines. EPS are then set as equal for the two
aternatives, and the equations are solved for the specific EBIT level at which this
condition holds.

To illustrate, let’sfirst establish the following definitions:

E = EBIT level for any break-even point with the common stock
aternative.

i = Annual interest on bonds in dollars (before taxes).

t = Tax rate applicable to the company.

d = Annua preferred dividendsin dollars.

s = Number of common shares outstanding.
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The equation for any of the EPS lines can be found by substituting known
facts for the symbolsin the following generalized equation:

E-i)1-1)—d
S

EPS =

We can now find the EBIT break-even levels for bonds and common stock
at the point of EPS equality. For this purpose, we fill in the data for the two ex-
pressions and set them as equal:

Bonds Common
(E — $1,150,000).66 — 0 _ (E-0).66 -0
1,000,000 1,275,000

When we solve for E we obtain the following result:

0.66E

0.66E — $759,000 = 1275

0.842E — $967,725 = 0.66E
E = $5,317,000

This break-even level of $5.32 million can easily be verified graphicaly in
Figure 10-8. When the same approach is applied to the preferred and common
stock alternatives, the following result emerges:

Preferred Common
(E—0).66 —$1,250,000 (E—0).66—0
1,000,000 1,275,000
0.66E
0.66E — $1,250,000 = 1275
0.842E — $1,593,750 = 0.66E
E = $8,757,000

Again, the chart can be used to verify the break-even level of $8.76 million.

We also can usethe EBIT chart to show theimpact of different assumptions
about common dividends on the three alternatives. For example, the horizontal
line at $2.50 in the chart represents the current annual common dividend. Where
thisline intersects any alternative EPS line we can read off the minimum level of
EBIT required to supply this dividend. Similarly, it's possible to reflect in the
chart the earnings regquirements for sinking funds or other regular repayment pro-
visions. In effect, such annual provisions commit a portion of future earnings for
this purpose.

We can devel op the effect of these requirements by carrying the calculations
one step further and arriving at the so-called uncommitted earnings per share
(UEPS) for each alternative after provision for any repayments. We simply
subtract the per share cost of such repayments (that require after-tax dollars) from
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the respective EPS of the aternative thus affected, and redraw the lines in the
chart. Theresult will be a parallel shift of the affected line to the right of its prior
position.

For example, the sinking fund requirement of $400,000 per year in the bond
aternative would represent 40 cents per share, and the new line for bonds would
move to the right by this amount over its whole range. Similarly, the intersection
at the zero EPS point, currently $1,150,000 EBIT, would move right to a zero
UEPS point of $1,756,000. This shift reflects the sinking fund requirement of
$400,000 per year, which translates into an incremental pretax earnings require-
ment of $400,000 + (1 — 0.34), or $606,000. In this case, the UEPS line for
bonds would move very close to the EPS line for preferred stock in Figure 10-8.

By now the usefulness of this framework for adynamic analysis of the earn-
ingsimpact of various financing alternatives should be clear. The reader isinvited
to think through the implications of the variety of tests that can be applied. It's
possible, for example, to determine the minimum EBIT level under each alterna-
tive that would cover the current common dividend of $2.50 per share, while as-
suming a variety of different payout ratios, such as 50 percent or 40 percent. For
example, with an assumed 50 percent payout, EPS would have to be $5. A hori-
zontal line would be drawn at the $5 EPS level, and its intersection with the lines
of the various alternatives would represent the minimum EBIT levels for the
$2.50 dividend. The analyst would have to assess the likelihood of EBIT declin-
ing to this level, and judge whether this endangers the current dividend payout.
Other tests can be applied, of course, depending on the particular circumstances
of the company.

While we' ve concentrated on the implications for recorded accounting earn-
ingsinvolved in the choice, it should be clear that the framework also can be used
to work through the cash flow implications of each of the results, by translating
the respective EBIT levelsinto equivalent cash flow from operations, as discussed
in Chapters 3 and 4. Thiswould bring the analysis closer to the valuation concepts
we'll take up in the final chapter—recognizing that cash flows are the ultimate
drivers of company performance and value. Among the extra steps required are
calculating the tax shield effect of depreciation and depletion write-offs, elimina-
tion of other accounting adjustments, and recognition of new investment require-
ments. A spreadsheet analysis can of course be used to make the multiple
calculations required.

Again we must emphasize, however, that any one specific EBIT chart works
only under fixed assumptions about proceeds and stable rates of interest and
preferred dividends. If there's reason to believe that any of the key assumptions
might change, the EPS lines on the graph must be adjusted. Obviously, any
changes in the relative costs of the various alternatives will also have an effect.
As the spread between the alternatives increases, for example, the differencesin
earnings impact will widen, and thus the distance between the parallel lines will
increase. This simply reflects that imposing higher-cost fixed obligations de-
presses EPS.
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Enlarging the amount of capital issued also has an effect, because the slope
of thelineis determined by the amount of leverage already present in the existing
capital structure. In other words, if there's already some debt and preferred stock
in the capital structure, the basic EPS would rise and fall much more sharply with
changesin EBIT. Any increases in the fixed-cost alternatives would simply mag-
nify this leverage. At the same time, the slope of the EPS line for common equity
is governed by the relative number of sharesissued, whichinturnisrelated to the
degree of earnings dilution, as demonstrated in the example.

Financial planning models or spreadsheet analyses can be used to enhance
the basic framework demonstrated here. The point to remember, however, is that
the processin essence quantifies the relative impact of the alternatives on reported
accounting earnings. This effect is but one of the many factors that have to be
weighed in making funding choices. As we mentioned in the beginning of this
chapter, the conceptual and practical setting for the eventual decision is far more
inclusive than this graphic expression of respective break-even conditions sug-
gests. Strategic plans for the future, risk expectations, market factors, the spe-
cific criteriawe listed, and current company conditions all have to enter the final
judgment.

The Optimal Capital Structure

A great deal of theoretical and practical effort continues to be expended on deter-
mining the optimal mix of different long-term capital sourcesin acompany’s cap-
ital structure. This book is not the place to explore the many intricate conceptual
issuesinvolved, but some discussion isin order. We' ve referred many timesto the
fact that financial decision making involves a series of economic trade-offs as
well as the personal judgments and risk preferences of the key managers and
directors. Such is the case with the design and modification of capital structure
proportions, which ultimately must be judged in terms of their support of value
creation over time.

One of the key trade-offs is risk versus reward. Introducing leverage into a
capital structure will, as we' ve observed before, tend to lower the overall cost of
capital because of the least-cost aspect of debt (due to the tax deductibility of in-
terest, as discussed in Chapter 9). Thisis not a static condition, however, because
as we' ve mentioned, increasing amounts of debt expose the company to greater
risk of earnings (and cash flow) variability, as well as potential default on the
principal. Theoretical models of finding the optimal cost of capital take into ac-
count the dynamics of changing proportions of debt, preferred stock, and equity.
Many studies have shown that, as a general rule, the cost of capital will tend to be
lowest at debt proportions of around one-third versus two-thirds of equity in var-
ious forms. The specific risk characteristics of the company and its industry
clearly will affect this general result. The evidence also showsthat the overall cost
of capital generally moves in arelatively narrow band between the extremes of
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leverage conditions, usually no more than two percentage points. But as we said
before, the specific cost involved in financing is but one of many other consider-
ations entering the complex trade-offsin capital structure planning.

One of the key considerations in shaping the capital structure isthe relative
growth performance and outlook of the company. Empirical studies have shown
that fast-growing companies tend to create superior value through a capital struc-
ture with a conservative debt level, allowing them to maintain flexibility in ac-
cessing financial markets. Thisis generally accompanied by low dividend payout
and emphasis on internal funds sources in financing growth. Additional equity is
raised only when absolutely necessary to maintain profitable growth, while new
debt islimited by relatively modest |everage targets. Overall, the focus must be on
funding successful investments to sustain the growth pattern without excessesin
funding choices, and exceeding the expectations of the market in implement-
ing them.

In contrast, slow-growing companies that generate sizable cash flows can
create superior value by disposing of the excess cash through share repurchases,
reducing the equity base. Here the trade-off is ssimply between the quality and risk
of perceived reinvestment opportunities on the one hand, and the impact of re-
turning excess cash to the shareholders on the other. Given that attractive internal
investment opportunities tend to be limited in slow growth situations, it might be
economically advantageous to increase financial |everage even further and borrow
funds for more share repurchases. The effect will generally be arise in the value
of the stock as fewer shares are left outstanding, and because of the proportional
lessening of the dividend payments. Such a policy will not be sustainable in the
long run, of course, because at some point the equity base will shrink to insignifi-
cance and expectations about future cash flows will diminish.

It should be added here that the effect of restructuring and the more suc-
cessful performance achieved by many companies in the first half of this decade
have led to a definite shift toward more conservative capital structures. Strong
cash flows obtained from disposals of underperforming businesses and leaner
ongoing operations have often been applied to reducing the temporarily inflated
debt proportions of many companies. Thiswasin part a reaction to the heavy—at
times extreme—use of leverage during the 80s, which apart from greater risk
exposure had not been justified by the results of the investments made with
these funds.

The drive to create shareholder value in the past decade has included a
rethinking of sustainable capital structure proportionsin relation to business per-
formance and outlook and not just from the standpoint of minimizing the cost of
capital. Ultimately, of course, we must view the optimal capital structure in the
broad context of our business system model as discussed in Chapter 2. It cannot
be separated from the investment, operational, and financing variables we identi-
fied in all parts of the system.
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Some Special Forms of Financing

Our earlier discussion focused on the very basic choice between debt, preferred
stock, and common stock, setting aside the many variations often found in these
instruments as well as in other specialized forms of financing. We'll now briefly
cover several more specialized areas of financing choices, namely leasing, con-
vertible bonds and preferred stocks, rights offerings, and warrants.

Leasing

We' vereferred to leasing at several pointsin this book. Leasing is a special form
of financing that gives a business accessto awhole range of assets, from buildings
to aircraft and rail cars, and from automobiles to computers, without having to
acquire these items outright. The lessee pays an agreed-upon periodic fee for use
of the asset, set at alevel that covers the lessor’s ownership costs, financing and
tax expenses, and also provides an economic return to the lessor. L ease contracts
and provisions can vary widely, but they fall into two basic categories:

» Operating leases.
e Capital (financial) leases.

An operating lease essentially reflects the pure choice of leasing rather than
owning. The lessee can use the asset for a specified period, usually less than the
physical life, assumes none of the risks of ownership or technical obsolescence,
and can replace or upgrade the asset while the lessor assumes the task of disposing
of the used items. The latter provision is particularly appealing in the case of com-
puters or technical equipment. The lesseg, in effect, incurs only a tax-deductible
periodic expense, while the lessor receives a stream of taxable payments against
which are offset the ownership costs as well as any services provided the lessee.
The lessor enjoysthetax shield effect of depreciation, and must decide what to do
with the used asset at the end of the lease term.

A capital lease essentially represents a form of long-term financing, be-
cause title to the asset will be transferred to the lessee at the end of the lease term,
directly or viaanominal purchase option. The specific choice to be made liesin
the nature of the financing arrangement, viewed as a trade-off between a long-
term debt issue supporting immediate ownership versus aleasing contract provid-
ing eventual ownership. The lease obligation, just like debt, isfixed, and the lease
payment is based on recovering the value of the asset for the lessor and the cost of
any other services provided. Long-term lease contracts, particularly for buildings,
can extend over many years and thus become, in fact, part of a company’s finan-
cial structure.

The impact of alease on acompany’s financial statements differs between
the two major types. Operating leases enter the income statement via tax-
deductible lease costs, but do not affect the balance sheet directly, even though the
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lease contract usually extends over several periods. Instead, if operating leases are
material in the cost structure of the company, afootnote disclosing the current and
future annual lease totals is required to accompany the financial statements, dis-
closing the size of this“off-balance sheet” obligation. Because ownership remains
with the lessor, the assets involved are not reflected on the balance sheet of the
lessee.

In contrast, capital leases are reflected in a company’s financial statements
both on the balance sheet, where the asset involved is recorded, and offset on the
liability side by the capitalized value of the lease payments. In effect, a capital
lease has a recorded impact quite similar to a secured loan arrangement, and the
total lease obligation is viewed as debt along with conventional long-term debt
arrangements. The periodic lease payments are included as an operating expense
in the income statement. Under current accounting rules, any lease which has just
one of the following four attributes must be considered a capital lease and re-
corded on the balance sheet:

« Ownership istransferred to the lessee before expiration of the lease.

» Thelessee can purchase the asset for alow price upon expiration of
the lease.

e Theleasetermisfor at least 75 percent of the asset’s economic life.

» The present value of the lease paymentsis at least 90% of the
asset’svalue.

From atax standpoint, the periodic |ease payments made by the lessee are
tax deductible, while the tax shield effect of depreciation remains with the lessor,
offset against taxable lease payments collected. The IRSisvery specific about dis-
tinguishing between genuine leases and installment purchases or secured loansin
order to allow atax deduction of the lease payment by the lessee.

As we might expect, any company that leases a significant portion of its
assets has less flexibility in its financing choices. The effect is the same as that of
alarge outstanding long-term debt. Also, fixed leasing charges introduce a degree
of leverage into the company’s operations that is quite comparable to leverage
resulting from other sources, as discussed in Chapter 6.

Because leasing involves a choice of owning versus leasing, or leasing
versus borrowing, the basic analytical process should be based on a comparison
of the respective tax-adjusted cash flows. Using the present value techniques of
Chapters 7 and 8, the analyst can develop comparative cash flow patterns for
the alternatives involved. One of the basic patterns is the analysis of the cost of
ownership, from which a break-even lease payment can be calculated, as shown
in Figure 10-9. A seven-year life has been assumed for an equipment investment,
with recovery of the residual book value at the end of Year 7. Maintenance and
support costs are growing slightly as the equipment ages, and accelerated depre-
ciation has been used to calculate the tax shield effect.

The net present value cost at 12 percent of owning the equipment is about
$107,000, which can be converted into an annualized equivalent cost of $23,360,
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FIGURE 109
Present Value Analysis of Cost of Ownership ($ thousands)

Year O Year 1 Year2 Year3 Year4 Year5 Year6 Year 7

Cost of equipment

andrecovery.................. $-100,000 0 0 0 0 0 0 $ 4,450
Maintenance, insurance,

supportcosts . ... 0 $-15,000 $-15,000 $—16,000 $—16,000 $—17,000 $—17,000 —18,000
Taxrate ...l 36% 36% 36% 36% 36% 36% 36%
Aftertax cashcost. . ............. 0 —9,600 —9,600 -10,240 —10,240 -10,880 —10,880 —11,520
Depreciation tax shield* .......... 9,146 15,674 11,194 7,994 5,715 5715 —3,430
Operating cash outflows . .. ....... 0 —454 6,074 954 —2246 —5,165 —5,165 —14,950
Present value factors @ 12%. . . . .. 1.000 0.893 0.797 0.712 0.636 0.567 0.507 0.452
Present values of equipment

cashflows.................... —100,000 0 0 0 0 0 0 2,011
Present values of operating

cashflows.................... 0 —406 4,841 679 —1429 —2,928 —2,619 —6,758
Present values of total

cashflows.................... $-100,000 $ —406 $ 4,841 $ 679 $-1,429 $-2928 $-2,619 $ —4,746

Net present Value @12% .. ... ui ittt ettt et e e e e $—106,608

Annualized net present

VAIUE @ 1290 . .o oe et ettt e e e e e e e e s —23,360
Pretax equivalent lease
PAYMENE @ 36% tAX TALE . . . . . o oottt ettt ettt e e e e e e e e e 36,500

*Based on 7-year accelerated depreciation percentages (14.29%; 24.49%; 17.49%, 12.49%; 8.93%; 8.93%; 8.93%;
4.45% residual).

aswas discussed in Chapter 7 (on a spreadsheet, use the pmt function, specifying
the discount rate, the number of periods, and the present value). Assuming that the
lessor has similar ownership costs, the minimum lease payment required to earn
thelessor a 12 percent cash flow return would be the pretax equivalent of $36,500
per year. From the lessee's standpoint, this |ease payment represents a break-even
level between leasing and owning, from which any significant deviation would
have to be evaluated. Similar analyses can be developed for other potential alter-
natives, always being careful to lay out cash flows and tax implications properly.

There are many considerations involved in the choice of leasing versus
ownership beyond the purely financial trade-offs. Very importantly, the analysis
of leasing as a financing choice can come only after the cash flow economics of
the investment project itself have indicated that it will indeed add value to the
company. Thereafter, leasing can properly be considered as merely one form of
financing. We'll not deal with the specific cash flow implications of the many
types of leasing arrangements available, because they are too specialized and
complex to be covered here. But we must recognize that |easing often involves an
economic cost, because especially in operating lease arrangements the lessor must
be compensated for providing, financing, servicing, and replacing the asset. By
definition, leasing charges must be high enough to make leasing attractive for the
lessor as the investor in the asset. At the same time, the lessor is often able to
use economies of scalein acquiring and servicing the assets that might favorably
affect the cost of leasing, asis the case with major equipment leasing companies,
for example.
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In the comparative analysis of the final choice between leasing and owner-
ship we have to weigh such elements as the periodic expense to the lessee, any
technological advantages from being able to use the latest in facilities and equip-
ment, services received as part of the contract, the flexibility of not being tied
down by ownership, and the impact on the company’s financia position. Asin al
financial analyses, the choiceis based on both quantifiable data and management
judgment. In someindustries, leasing is part of the normal way of doing business.
For example, in wholesaling, warehouses are commonly leased, and in the trans-
portation industry, leasing of rolling stock, trucks, and aircraft prevails. In other
areas, the choice of leasing is wide open and depends on what financing aterna-
tive is considered advantageous at the time.

Convertible Securities

As we stated earlier, convertibility into common shares is a feature sometimes
added to issues of bonds or preferred stocks for reasons of marketability and tim-
ing. The essence of convertibility is simply that the issuing company isin effect
able to sell common shares at prices higher than those prevailing at the time the
bond or preferred stock isissued. Thisis due to the fact that the conversion price
for the common stock it representsis set at an expected future level, based on the
company’s value growth experience and expectation.

The conversion price isthe basis for the conversion ratio set for the bond or
preferred issue. For example, anew $100 convertible preferred might have a con-
version ratio of 3, that is, each share of preferred stock is convertible into three
shares of common stock. This represents a conversion price of $33.33 per com-
mon share, while the company’s shares might currently be trading in the $25 to
$27 range. The difference between current price and the conversion priceis called
the conversion premium. The same approach applies to bonds, which are usually
denominated in thousand-dollar units.

Given the expectation that the company’s common stock will in time exceed
the conversion price, the bond or preferred stock will trade at values that reflect
both the underlying interest or dividend yield, and the conversion value itself.
Initially the stated yield will predominate, but when common share prices begin
to exceed the conversion price, the price of the bond or preferred stock will be
boosted to reflect the current market value of the underlying common shares. This
is the point at which conversion becomes increasingly attractive to the investor.
If share prices remain below the conversion price, however, the conversion value
will always be the floor value for the bond or preferred—while the actual price
will depend on the yield provided by the stated interest rate or the preferred
dividend.

Given the potential attraction of conversion to the investor, the issuing
company usually pays a somewhat lower rate of interest or preferred dividend on
these instruments. To limit the time period over which these securities are out-
standing, the company can usually force conversion—once the market price of
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common stock has reached the conversion price—by exercising the call provision
(the right of the company to redeem all or part of the issue) included in most con-
vertible issues. This provision is usually based on a predetermined price close to
the conversion price.

Convertibility adds a number of considerations to the three basic choices
discussed earlier. Because successful convertible issues eventually result in anin-
crease in common shares, the delayed impact on control, earnings per share, and
the amount of future common dividends must be taken into account in the analy-
sis. The graphic display used earlier can be applied by showing this alternativein
two forms:

» The convertible bond or preferred as a straight bond or preferred.
» The additional common shares from eventual conversion.

As long as significant convertible issues remain outstanding, companies are
required to calculate diluted earnings per share, as discussed in Chapter 4.

Stock Rights

A so-called rights offering is a form of common stock financing that minimizes
the dilution of existing shareholders' proportional holdings. Also referred to as
aprivileged subscription, such an offering provides to each existing shareholder a
proportional number of rights to purchase a specified number of new common
shares from the company at an advantageous subscription price during a limited
time period, after which the rights expire. The number of rightsissued matchesthe
number of shares of common stock outstanding, and a defined number of rights
are necessary to purchase each share of new stock. Rights are issued as special
certificates and are often traded on securities exchanges or in the over-the-counter
market.

To illustrate, if the XYZ Company has 1 million common shares out-
standing and wishes to sell 250,000 new shares, 1 million rights will be issued to
existing shareholders with the provision that 4 rights are required to purchase a
new share of stock at the subscription price. If the subscription priceis $30, while
the current market price is $40, a shareholder has to surrender 4 rights and $30 to
the company to receive another share currently worth $40.

A company is attracted to this course of action because, apart from limiting
the potential for dilution of contral, it isadirect appeal for fundsto agroup of in-
vestors already familiar with its history and outlook. If so inclined, a shareholder
will exercise the rights by purchasing directly from the company the number of
shares specified at the set subscription price. If the shareholder isn’t interested, the
rights can be sold as such, because they’ll reflect the value differential between
the subscription price and the market price of the stock. We'll return to determin-
ing the value of rightsto the investor in Chapter 11.
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The analytical implications of this aternative are quite similar to those of a
public offering, which we assumed to be the case earlier in the chapter. The sub-
scription price might differ somewhat from the price the underwriters provide in
apublic offering, but otherwise the analysiswill parallel the common stock alter-
native we explored.

Warrants

Warrants are a form of corporate security that entitles the holder to purchase a
specified number of common shares at a fixed exercise price over a stated period
of time. Some warrants have no expiration date. They are issued as an added in-
centive for investors to purchase a new public issue of bonds, or a private place-
ment of loans or bonds. Sometimes warrants are issued as part of an offering of
common stock. The proportion of warrants issued with the new offering will vary
depending on the exercise price and the degree of incentive desired to move the
new debt issue into the hands of investors. Warrants are attached to these new se-
curities as part of the offering, but in most cases, they can be detached by the
holder and sold separately if desired. Numerous warrants are traded at any timein
the securities markets.

In effect, awarrant gives the holder the option to buy common stock if it's
advantageous to do so, for example, if the exercise price is below the market
price. Just as in the case of rights, when a warrant is exercised, the funds go di-
rectly to the company. Since warrants, in contrast to rights, are valid for relatively
long time periods, there is the potential for earnings dilution from unexpired war-
rants. Companies with significant numbers of warrants outstanding must calcul ate
diluted earnings per share, just as in the case of convertible issues outstanding
(Chapter 4).

The main implication for analysis of anew debt offering with attached war-
rantsis the need to recognize the potential funds inflow from new shares as war-
rants are exercised, and the earnings dilution from these shares. Our graphic
analysis has to be modified to allow for the combination of these effects. We'll
return to the value of warrants in Chapter 11.

Key Issues

Thefollowing isarecap of the key issuesraised directly or indirectly in this chap-
ter. They are enumerated here to help the reader keep the analysis techniques dis-
cussed within the perspective of financial theory and business practice.

1. The choice among different types of long-term financing is inextricably
connected with the business strategy of a company. The final choice
must match the risk/reward characteristics inherent in both strategy
and financing, and should support value creation over the long term.



CHAPTER 10 Analysis of Financing Choices 353

2.

The cost of different types of capital is only one element on which

a decision about new funding is based. While debt is generally the
lowest-cost alternative (due to tax deductibility of interest) and
common equity the highest-cost alternative, the need to build

and maintain an appropriate balance in the capital structure often
overrides the cost criterion.

Severa non-cost elements, such asrisk, flexihility, timing, and
shareholder control as well as management preferences, have to be
weighed in relation to both changing market conditions and the
company’s future policies.

New financing at times might represent a significant proportion of the
existing capital structure. How these funds are raised can cause shifts
away from afirm’'sideal target capital structure. Because a block of one
form of long-term capital was chosen at one point in time, management
might be limited in the choices for the next round of financing. To
compensate for thisimbalance, a compromise mix of funds might

have to be used.

The specific provisions of a new issue of securities are generally
tailor-made for the situation. Investment bankers, underwriters, and
management collaborate to negotiate the design and price of afinancial
instrument that reflects market conditions, the company’s credit rating
and reputation, risk assessment, the company’s strategic plans, and
current financial practices.

Asacompany’s capital structure changes, so does its weighted cost of
capital. However, temporary shifts resulting from adding blocks of new
capital should not affect the return standards based on cost of capital,
unless there is adeliberate and permanent change in the company’s
policies.

New common equity has the long-term effect of diluting both
ownership and earnings per share. This istrue whether the new shares
aredirectly issued or brought about by conversion of other securities,
or by exercise of warrants. The decision as to whether to issue new
common shares, therefore, must be closely tied to the expected

results from the strategic plansin place. It also involves weighing the
advantages of introducing new permanent equity capital into the capital
structure.

Leasing as aform of financing is based on a series of cash flow and
operational trade-offs that must be weighed in relation to both the
company’s capital structure and its business direction. It cannot serve as
ameans of justification for obtaining the asset involved; only economic
analysisisthe appropriate foundation for adding investments.
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Summary

In this chapter we've reviewed both the decisional framework and some of the
techniques used to analyze the different types of long-term funds. We focused on
the three basic alternatives open to management: long-term debt, preferred stock,
and common equity, leaving the discussion of the many specialized aspects of
funding instruments to be pursued in the reference materials at the end of the
chapter.

We found that the choice of financing alternatives is a complex mixture of
analysis and judgment. Several areas of consideration were highlighted. We re-
viewed the cost to the company, the relative risks, and the issues of flexibility, tim-
ing, and control with respect to the various funding sources. We found that many
of the aspectsinvolved in choosing types of capital went beyond quantifiable data.

We also focused on the impact of each financing alternative on the reported
earnings of a company, and then developed a break-even graph relating EPS and
EBIT. This simple model allowed us to test visually the earnings impact of the
aternatives over the whole dynamic range of potential earningslevels. The graph
suggested the potential use of broader financial models or computer spreadsheets
with which to simulate more fully the impact of aternative financing packages or
changing conditions. Very importantly, we pointed out that the optimal capital
structure is not afunction of earnings impact alone, but the result of weighing the
key characteristics of the business and its performance and longer-term outlook to
arrive at amix that will sustain value creation.

We briefly examined the key aspects of other specialized forms of financ-
ing, convertible securities, rights, warrants, and leasing and suggested the kind of
analytical considerations applicable to these modified conditions.

Analytical Support

Financial Genome, the commercially available financial analysis and planning
software described in Appendix |, has the capability to develop and display full-
fledged financia analyses under different financing assumptions from input data
and built-in databases. The software is also accompanied by an interactive tem-
plate (TFA Template under “extras’), which allows the user to study the impact on
EBIT and EPS of different financing alternatives, based on the analysis and dia-
gramin Figure 10-8 on page 341. It displays the results on the range of EBIT and
EPS graph and on an abbreviated balance sheet. The historical database on TRW
Inc. contained in the software also can be used to develop inputs to this financing
template. (see “Downloads Available” on p. 431)



CHAPTER 10 Analysis of Financing Choices 355

Sdlected References

Brealey, Richard, and Stewart Myers. Principles of Corporate Finance. 5th ed. New York:
McGraw-Hill, 1996.

Hull, John. Options, Futures and Other Derivative Securities. New York: Prentice-Hall,
1993.

Ross, Stephen; Randolph Westerfield; and Jeffrey Jaffe. Corporate Finance. 5th ed. Burr
Ridge, IL: Irwin/McGraw-Hill, 1999.

Weston, J. Fred; Scott Besley; and Eugene Brigham. Essentials of Managerial Finance.
11th ed. Chicago, IL: Dryden Press, 1997.



This page intentionally left blank.



CHAPTER 11

VALUATION AND
BUSINESS PERFORMANCE

T hroughout this book, we' ve stressed that managers must primarily focus their
decision making about investments, operations, and financing on the creation of
economic value for the company’s shareholders. Now let’s put shareholder value
into a broader context by examining the key concepts of value and relating them
to successful business performance. Earlier we discussed such categories as the
recorded values reflected in a company’s financial statements, the economic
values represented by the cash flows generated through capital investments, and
the market value of shares or debt instruments. In each case, value was viewed in
a specific context of analysis and assessment, but not necessarily against the full
dynamics of management strategies and decisions that underlie the performance
of any business.

WEe'll discuss the meaning of valuein avariety of common situations where
valuationisrequired. We'll not only define several concepts of value in more pre-
ciseterms, but also once again use some of the now familiar analytical approaches
that can be applied to the process of valuation. Foremost among these, of course,
isthe present value analysis of future cash flows (the main subject of Chapters 7
and 8), which is the common underpinning of modern valuation principles and
shareholder value creation. In the final chapter we'll integrate the various con-
cepts into an overview of value-based management, returning to the systems ap-
proach first discussed in Chapter 2 and using it to provide a consistent perspective
of successful value creation.

We'll begin here with some basic definitions of value as found in business
practice. Next, we'll take the point of view of the investor assessing the value of
the main forms of securities issued by a company, and the point of view of the
creditor judging the value of the company’s obligations. Finally, we'll discussthe
key issues involved in valuing an ongoing business as the basis for determining
whether shareholder value is being created—the principal objective of modern
management. As we've emphasized throughout this book, the linkage between
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cash flows and the creation of economic value is the ultimate expression of suc-
cess or failure of business decisions on investment, operating, and financing.
Recognition of thislinkage spurred the wave of takeovers and restructuring activ-
ities of the 1980s—essentially a reassessment of the effectiveness with which re-
sources were employed by target companies—Ileading to redeployment of those
resources in aternative ways expected to generate higher cash flows and returns
to the shareholders. But the failure to recognize these linkages at the turn of the
century led to the bubble and deflation in the dot.com business valuations as we
discussed in Chapter 1.

Definitions of Value

It'[l be useful to refresh our memory briefly about the different types of value
we' ve encountered so far, and to state as clearly as possible what they represent
and for what purposes they might be appropriate. In this enumeration we'll
demonstrate that only some of these concepts are really useful for what we now
understand to be the economic task of value creation in a business setting.

Economic Value

This concept, used throughout the book as the relevant term for shareholder value
creation, relates to the basic ability of an asset—or a claim—to provide a stream
of after-tax cash flows to the holder. Such cash flows can be generated through
earnings, or contractual payments, and/or partial or total liquidation at a future
point. As earlier chapters said, economic value is essentially a cash flow trade-off
concept. The value of any asset is defined as the amount of cash abuyer iswilling
to give up nhow—its present value—in exchange for a pattern of future expected
cash flows. Therefore, economic valueis very much afuture-oriented concept. It's
determined by estimating and assessing prospective future cash flows, including
proceeds from the ultimate disposal of the asset itself. Remember that past costs
and expenditures caused by prior decisions are sunk costs and thusirrelevant from
an economic standpoint.

Aswe'll see, economic value underlies some of the other common concepts
of value because it's based on a trade-off logic that is quite natural to the process
of investing. Calculating economic valueis not without practical difficulties, how-
ever. Recall that a representative discount rate (cost of capital or return standard)
has to be selected and applied to the expected positive and negative cash flows
over adefined period of time. The cash flows themselves are often difficult to es-
timate, and they might also include specific assumptions about any recoverable
cash from liquidation, or about any ongoing value remaining at the termination
point of the analysis. The process in effect determines today’s equivalents of the
cash flow amounts expected to occur in different parts of the time spectrum, based
on agreat deal of judgment.
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Recall also the need for risk assessment, both in determining the cash flow
pattern itself and in setting the appropriate return standard. In other words, eco-
nomic value isn't absolute; it's the result of the relative risk assessment of future
expectations. In fact, economic valueis closely tied to individual risk preferences,
because different individuals will arrive at different valuation results due to their
varying perceptions of risk. Yet, whether or not these aspects are made explicit in
a given situation, the principle of economic value is at the core of all business
decisions on investment, operating, and financing.

Market Value

Also referred to asfair market value, thisisthe value of any asset, or collection of
assets, when traded in an organized market—or negotiated between private par-
ties—in an unencumbered transaction without duress. The various securities and
commodities exchanges are examples of organized markets, as are literally thou-
sands of regional and local markets and exchanges that enable buyers and sellers
to find mutually acceptable values for al kinds of tangible and intangible assets.
Market valueis, of course, also established through transactions between individ-
uals when no organized market is conveniently available.

Again, there’'s nothing absolute in market value. Instead, it represents a mo-
mentary consensus of two or more parties. In a sense, the parties to a transaction
adjust their respective individual assessments of the asset’s economic value suffi-
ciently to arrive at the consensus. The market value at any one time can therefore
be subject to the preferences and even whims of the individuals involved, the
psychological climate prevalent in an organized stock exchange, the heat of a
takeover battle, significant industry developments, shiftsin economic and politi-
cal conditions, and so forth. Moreover, the volume of trading in the asset or secu-
rity will influence the value placed on it by buyers and sellers.

Despiteits potential variability, market valueis generally regarded asarea
sonable criterion in estimating the current value of individual balance sheet assets
and liabilities, as contrasted with their recorded value. It's frequently used in in-
ventory valuation and in capital investment analysis where future recovery values
have to be estimated. On alarger scale, mergers and purchases of going concerns
are also based on market values negotiated by the parties involved. As was the
case with economic value, there are practical problems associated with establish-
ing market value. A true market value can be found only by actually engaging in
atransaction. Thus, unlesstheitemisin fact traded, any market value assigned to
it remains merely an estimate, which will tend to shift as conditions change and
the perceptions of the parties are altered.

But even if market quotations are readily available, certain judgments apply.
For example, popular common stocks traded on the major exchanges have widely
guoted market prices, yet frequently there are significant price fluctuations even
within a day’s trading, and the volume of shares changing hands on a given day
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might vary greatly—affecting the relevance of the quotations for al other shares
being held. Also, overall market movements will affect individual stocks. Thus,
market value based on many similar transactions can be fixed only within agiven
range, which in turn, istied to the trading conditions of the day, week, or month.
For itemsthat are traded infrequently or in relatively small numbers, estimating a
realistic transaction value can become even more difficult. Yet the fact remains
that market value is one of the most significant value concepts used in finan-
cial/economic analysis. It is closely related to economic value, because it ulti-
mately is based on the parties’ expectations about future cash flows to be derived
from the asset or business involved.

Book Value

Recall from Chapter 2 that the book value of an asset or liability isthe stated value
as reflected on the balance sheet, which has been recorded and at times modified
according to generally accepted accounting principles. While book value is han-
dled consistently for accounting purposes, it usually bears little relationship to
current economic value. It’'s a historical value that, at one time, might have repre-
sented market value, but the passage of time and changes in economic conditions
increasingly distort it. Assets of a long-term nature are particularly subject to
changes in economic value over time. The frequently quoted book value of com-
mon shares, which represents the shareholder’s proportional claim on the com-
posite net result of all past transactions in assets, liabilities, and operations, is
especially subject to distortion. As aresidual amount it is affected by all past and
present accounting adjustments as well as value changes. Its usefulness for eco-
nomic analysis is therefore questionable under most circumstances.

Liquidation Value

Thisvalue relates to the special condition when acompany needsto liquidate part
or all of its assets and claims. In essence, it's an abnormal situation where time
pressures and even duress distort the value assessments made by buyers and sell-
ers. Under the cloud of impending business failure or intense pressure from cred-
itors, management will find that liquidation values generally are considerably
below potential market values. The setting for the negotiations is adversely af -
fected by the known disadvantage under which the selling party must act in the
transaction. As a consequence, liquidation value is really applicable only for the
limited purpose intended. Nevertheless, it's sometimes used to value assets of un-
proved businesses as a more realistic basis for analysis than by estimating highly
uncertain cash flow patterns when testing such aspects as creditworthiness.
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Breakup Value

A variation of liquidation value, breakup valueisrelated to corporate takeover and
restructuring activities, as discussed later. On the assumption that the combined
economic values of the individual segments of a multibusiness company exceed
the company’s value as an entity—because of inadequate past management or
current opportunities that were not recognized earlier—the company is broken up
into salable components for disposal to other buyers. Any redundant assets, such
as excess real estate, are also sold for their current values.

Note that breakup value is usually realized on business segments with on-
going operations, and less frequently through forced liquidation of individual as-
sets supporting these business segments, as would be the case in a bankruptcy
sale, for example. Any redundant assets not required for ongoing operations
might, of course, be liquidated as such. Estimates of breakup value are a critica
element in the analysis preceding takeover bids.

Reproduction Value

This is the amount that would be required to replace an existing fixed asset in
kind. In other words, it's the like-for-like replacement cost of a machine, facility,
or other similar asset. Reproduction value is, in fact, one of several yardsticks
used in judging the worth of the assets of an ongoing business. Determining
reproduction value of specific assetsis an estimate largely based on engineering
judgments.

There are severa practical problems involved. The most important is
whether the fixed asset in question could, or would, in fact be reproduced exactly
as it was constructed originally. Most physical assets are subject to some pattern
of technological obsolescence with the passage of time, in addition to physical
wear and tear. There's also the problem of estimating the currently applicable cost
of actually reproducing the item in kind. For purposes of analysis, reproduction
value often becomes just one checkpoint in assessing the market value of the
assets of a going business.

Collateral Value

This is the value of an asset that is used as security for aloan or other type of
credit. The collateral value is generally considered the maximum amount of credit
that can be extended against a pledge of the asset. With their own security in
mind, creditors usually set the collateral value lower than the market value of an
asset. This provides a cushion of safety in case of default, and the risk preference
of the individual creditor will determine the magnitude of the often arbitrary
downward adjustment. Where no market value can be readily estimated, the col-
lateral valueis set on apurely judgmental basis, the creditor being in a position to
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allow for as much of a margin of safety as is deemed advisable in the particular
circumstances.

Assessed Value

This value concept is established in local governmental statutes as the basis for
property taxation. The rules governing assessment practices vary widely, and
might or might not take market valuesinto account. Use of assessed valuesislim-
ited to raising tax revenues, and therefore such values bear little relationship to the
other value concepts.

Appraised Value

Appraised value is subjectively determined and used when the asset involved has
no clearly definable market value. An effort is usually made to find evidence of
transactions that are reasonably comparable to the asset being appraised. Often
used in transactions of considerable size—especially in the case of commercial or
residential real estate—appraised value is determined by an impartial expert ac-
cepted by both parties to the transaction, whose knowledge of the type of asset in-
volved can narrow the gap that might exist between buyer and seller, or at least
establish a bargaining range. The quality of the estimate depends on the expertise
of the appraiser and on the availability of comparable situations. Again, individ-
ual ability and preference enter into the value equation. Only rarely will different
appraisals yield exactly the same results, and ranges of value are used at times.

Going Concern Value

This concept applies economic valuation to a business in operation. A company
viewed as agoing concern is expected to produce a series of future cash flows that
the potential buyer must valueto arrive at a price for the business asawhole. Note
that the same concept applies to valuing whole business segments of a company
when its breakup valueis established, as discussed earlier. Apart from the specific
valuation techniques used, which we' |l discuss later, the concept requires that the
business be viewed asa “living system” of investments, operations, and financing
rather than a mere collection of assets and liabilities.

Recall our earlier strong emphasis on the fact that economic valueis created
by a positive trade-off of future cash flows for present commitments and outlays.
Aswe'll seein Chapter 12, the going concern value is useful when comparative
cash flow analyses, singly and in combination, are developed for setting value-
based management goals and for acquisitions and mergers. Going concern value
also enters the cash flow analysis as the final estimate at the end of the analysis
period, where it represents the ongoing value of the businessin relation to future
performance. The continuing challenge to the analyst is to properly weigh this
future value as well as the overall pattern of estimated cash flows.
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Shareholder Value

Aswe've stated repeatedly, shareholder value is created when the returns gener-
ated from existing and new investments consistently exceed the cost of capital of
the company. It represents the total increase in the economic value of the business
over time. Thisvauein turnisreflected in the form of agrowing periodic total re-
turn to shareholders as measured by the combination of dividends and capital
gains or losses achieved, which can be compared to overall market returns or the
returns achieved by selected peer companies or industry groupings. Shareholder
value, the ultimate expression of corporate success, is closely tied to cash flow
trade-offs and return expectations that are the basis of economic value. We'll dis-
cuss the concept in more detail in Chapter 12.

In summary, we've discussed a number of value definitions. Some were
specialized yardsticks designed for specific situations. Many are directly or indi-
rectly related to economic value. We' ve again defined economic value as the pre-
sent value of future cash flows, discounted at the investor’s risk-adjusted standard.
As we know, this value concept is broadly applicable as the underpinning of
shareholder value creation, and we'll use it extensively as we examine various
decision areas where value measures are needed.

Valueto the Il nvestor

Asin Chapters 6, 9, and 10, we'll concentrate only on the three main types of cor-
porate securities—bonds, preferred stock, and common stock—in discussing the
techniques involved to assess value and yield. For our purposes here, valueis de-
fined as the current attractiveness of the investment to the investor in present
value terms, while yield represents the internal rate of return (IRR) earned by the
investor on the price paid for the investment. We'll briefly discuss major provi-
sionsin the basic securitiestypesinsofar asthey might affect their value and yield.
The techniques covered should appear quite familiar to the reader because they
closely relate to the various analytical approaches presented in earlier chapters.

Bond Values

Valuing abond is normally fairly straightforward. A typical bond issued by a cor-
poration is a simple debt instrument. Its basic provisions generally entail a series
of contractual semiannual interest payments, defined as a fixed rate based on the
bond’s stated par (face) value (usually $1,000). The legal contract, or indenture,
promises repayment of the principal (nominal value) at a specified maturity date
a number of years in the future. The two basic characteristics, defined interest
payments and repayment stipulations, are encountered in most normal debt
arrangements. Complicating aspects are sometimes found in provisions such as
conversion into common stock at a predetermined exchange value, or payment of
interest only when earned by the issuing company. We'll review some of these
specialized features later.
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A bond’s basic value rests on the investor’s assessment of the relative at-
tractiveness of the expected stream of future interest recei pts and the prospect for
eventual recovery of the principal at maturity. Of course, there's normally no
obligation for the investor to hold the bond until maturity because most bonds can
be traded readily in the securities markets. Still, the risk underlying the bond con-
tract must be considered here in terms of the issuing company’s future ability to
generate sufficient cash with which to pay both interest and principal. The collec-
tive judgment of security analysts and investors about the issuing company’s
prospects influences the price level at which the bond is publicly traded, whichis
further affected by prevailing interest rates in the economy. Also, the bond is
likely to be rated by financial services like Moody’s and Standard & Poor’s and
placed in a particular risk category relative to other bonds.

To determine abond’s value, we must first calculate the present value of the
interest payments received up to the maturity date and add to this the present
value of the ultimate principal repayment. You'll recognize this method as com-
parable with the process of calculating the present value of business investment
expenditures shown in Chapter 7. The discount rate applied is the risk-adjusted
interest rate that represents the investor’s own standard of measuring debt invest-
ment opportunities within a range of acceptable risk. For example, an investor
with an 8 percent annual interest return standard would value a bond with
a coupon interest rate of 6 percent annually significantly lower than its par
value. The calculation is shown in Figure 11-1. Theinvestor’s annual standard of
8 percent is equivalent to a semiannual standard of 4 percent, a restatement for

FIGURE 11—1}

Bond Vauation

Date of analysis: July 1, 2000
Face value (par) of bond: $1,000
Maturity date: July 1, 2014
Bond interest (coupon rate): 6% per year
Interest receipts: $30 semiannually
Present
Total Value
Cash Factors, Present
Flow 4 Percent* Value

28 receipts of $30 over 14 years

(28 periods) .. ... $ 840 16.663 (X< $30) $499.89
Receipt of principal 14 years hence

(28 periods) .. ..o 1,000 0.333 333.00

Totals. ... $1,840 $832.89

*From Table 7-Il and 7-I (end of Chapter 7), respectively.
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purposes of calculation that's necessary to match the semiannual interest pay-
ments paid by most bonds.

The resulting value, $832.89, represents the maximum price our investor
should be willing to pay—or the minimum price at which the investor should be
willing to sell—if the investor normally expectsareturn (yield) of 8 percent from
this type of investment. This particular bond should therefore be acquired only at
a price considerably below (at a discount from) par. Note that the stated interest
rate on the bond is relevant only for determining the semiannual cash receiptsin
absolute dollar terms.

The actual valuation of the bond and the cash flows it represents therefore
depends on the investor’s opportunity rate (return standard). In other words, the
desired yield determines the appropriate price, and vice versa. This relationship
also applies, of course, to the market quotations for publicly traded bonds. The
quoted price, or value, isafunction of the current yield collectively desired by the
many buyers and sellers of these debt instruments, which in turn is based on gen-
eral interest rate conditions.

If our investor were for some unrealistic reason satisfied with the very low
annual yield of only 4 percent from holding the same bond (equivalent to 2 per-
cent per six-month period), the value to the investor would rise considerably
above par, as shown in Figure 11-2. Under these assumed conditions, the investor
should bewilling to pay a premium of up to $212.43 for the $1,000 bond, because
the personal return standard is lower than the stated interest rate. If the investor’s
own standard and the coupon interest rate were to coincide precisaly, the value of
the bond would, of course, exactly match the par value of $1,000.

In fact, the quoted market price of any bond will tend to approach the par
value as it reaches maturity, because at that point, the only representative value
will be the imminent repayment of the principal—assuming, of course, that the
company is financially able to pay as the amount becomes due.

FIGURE J_‘I.—Z}

Bond Valuation with Lower Return Standard (4 percent per year)

Present
Total Value
Cash Factors, Present
Flow 2 Percent* Value
28 receipts of $30 over 14 years
(28periods) .. ... $ 840 21.281 (X $30) $ 638.43
Receipt of principal 14 years hence
(28 periods) . . ..ovvi 1,000 0.574 574.00
Totals. . ... $1,840 $1,212.43

*From Tables 7—Il and 7-I (end of Chapter 7), respectively.
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Bond Yields

A related but common task for the analyst or investor is the calculation of the
yield produced by various bonds, when quoted prices differ from par value. The
key to thisanalysis again is the relationship of value and yield as discussed above,
and the technique used is a present value calculation that in effect determines the
internal rate of return (IRR) of the cash flow patterns generated by the bond over
itsremaining life.

The method isidentical to that used for assessing the cash flows of any busi-
ness investment proposal. The key difference in the datais that the individual in-
vestor’s cal culations are based on pretax cash flows that must be adjusted in each
case by the investor for his or her personal tax situation. Other minor differences
are the cash incidence in asemiannual pattern, and the form in which bond prices
(the net investment) are quoted. Published prices are normally stated as a per-
centage of par. For example, abond quoted at 103%s has a price of $1,033.75. The
change to decimal trading in process in early 2001 will make these quotations
easier to handle.

Bond yield tables have long been employed to determine a bond's internal
rate of return, or yield. While today’s computers and cal culators have financial
routines that make direct calculation routine, we'll neverthel ess take a quick look
at ayield table, mainly to help the reader understand the examples by visual in-
spection of the relationships. Bond yield tables are finely graduated present value
tables that list the whole potential range of stated interest rates, subdivided into
fractional progressions of as little as ¥s2 of apoint. They're far more detailed than
the present value tables used in Chapters 7 and 8.

For example, Figure 11-3 is a small segment of such ayield table, in this
case for a bond with a coupon interest rate of precisely 6 percent. The columns

PG U RE 11—3}

Bond Yield Table (sample section for a6 percent rate)

Price Given Years or Periods to Maturity

Yieldto  13Years 13%Years 14 Years 14% Years 15Years 15% Years
Maturity (26 periods) (27 periods) (28 periods) (29 periods) (30 periods) (31 periods)

3.80%  1.224 043 1.230 661 1.237 155 1.243 528 1.249 782 1.255 919
3.85 1.218 284 1.224 709 1.231 012 1.237 196 1.243 263 1.249 215
3.90 1.212 559 1.218 793 1.224 907 1.230 904 1.236 787 1.242 557
3.95 1.206 868 1.212 913 1.218 841 1.224 654 1.230 354 1.235 944
4.00 1.201 210 1.207 068 1.218 443 1.223 964 1.229 377
4.05 1.195 585 1.201 260 1.206 821 1.212 273 1.217 616 1222 853
4.10 1.189 993 1.195 486 1.200 868 1.206 142 1.211 310 1.216 375

4.15 1.184 434 1.189 747 1.194 952 1.200 051 1.205 046 1.209 940
4.20 1.178 908 1.184 043 1.189 073 1.193 999 1.198 823 1.203 549
4.25 1173 414 1.178 374 1.183 230 1.187 985 1.192 642 1.197 201

*This example was used in Figure 11-2 (slight difference due to rounding of present value factors). Note that prices
are given in the form of a 7-digit multiplier, which is applied against a $1,000 par value.
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show the number of 6-month periods remaining in the life of the bond, while the
rows display theyield to maturity. Theyield to maturity smply refersto theyield
obtained by the investor if the bond were actually held until its par valueis repaid
at the maturity date. If the investor wereto sell at an earlier date, the market price
of the bond received at that time would be substituted for par value in calculating
the return. As a result, the yield achieved for the period up to the date of sae
might differ from the yield to maturity if the bond is trading above or below par.
We can quickly find the bond’s yield to maturity at any given purchase pricein the
bond yield tables. Conversely, it's also possible to find the exact price (value) that
corresponds to any particular desired yield to maturity. Our example of the 6 per-
cent bond used in the previous section (Figure 11-1) is represented on the 4 per-
cent yield line and in the 28-period column of the bond yield table segment
reproduced in Figure 11-3. Bond yield tables provide a visual impression of the
progression or regression of pricesand yieldswhich is, of course, purely based on
their mathematical relationship, as discussed in Chapter 7. A calculator or spread-
sheet program goes through the same steps and formulas as were used to generate
the tables.

Yield to maturity can be approximated by using a shortcut method, if nei-
ther a computer nor a bond table is handy. If we assume that our 6 percent bond
was quoted at a price of $832.89 on July 1, 2000 (which was the result of our
earlier calculation), the discount from the par value of $1,000 is $167.11. Thein-
vestor will thus not only receive the coupon interest of $30 each for 28 periods,
but will also earn the discount of $167.11, if the bond is held to maturity and if the
principal payment of $1,000 is received.

The shortcut method approximates the true yield by adjusting the periodic
interest payment with a proportional amortization of this discount. The first step
reflects the common accounting practice of amortizing discounts or premiums
over the life of the bond. In our example, the discount of $167.11 is therefore di-
vided by the remaining 28 periods, and the resulting periodic value increment of
$5.97 is added to the periodic interest receipt of $30. The adjusted six-month earn-
ings pattern is now $35.97 per period.

The next step relates the adjusted periodic earnings of $35.97 to the average
investment outstanding during the remaining life of the bond. The price paid by
the investor is $832.89, while the investment’s value will rise to $1,000 at matu-
rity. The average of the two valuesis one-half of the sum, or $916.45. We can then
calculate the periodic yield to maturity (based on the six-month interest period) by
relating the periodic earnings of $35.97 to the average investment outstanding, or
we can find the annual yield to maturity by relating two six-months earnings
amounts of $35.97 each to the average investment:

. 2 X $35.97
Yield = W = 7.85% per year

Thisresult isslightly below the precise yield of 8 percent per year on which
our original calculation was built. The averaging shortcut will always introduce
some error, because it imperfectly simulates what is in fact a progressive present
value structure. As yield rates and the number of time periods increase, larger
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errorswill result. Yet the rough calculation provides a satisfactory result for use as
an initial analytical check.

Had a premium been involved (that is, had the purchase price been above
the par value of the bond), the shortcut calculation would, in contrast, reduce the
periodic interest earnings by the proportional amortization of the premium. The
second example discussed in the previous section (Figure 11-2) posed such a
condition.

The result would appear as follows, again representing a close approxima-
tion of the true 4 percent solution:

2 X ($30.00 — $7.59)

Yield = (61 212.43 + $1,000) = 2

= 4.05% per year

In summary, bond yield calculations involve afairly straightforward deter-
mination of the internal rate of return of future cash flows generated by the bond
investment at a known present price. As in the case of a business capital invest-
ment, a trade-off of current outlays for future cash flows under conditions of
uncertainty isinvolved. Yield and value are mathematically related and thisrela-
tionship can be utilized to locate either result in preset bond yield tables, or to
solve the analysis directly with a programmed cal culator or spreadsheet.

Bond Provisions and Value

The simple value and yield relationships discussed so far are, of course, affected
by the specific conditions surrounding the company and its industry, and also by
additional provisionsin the specific bond indenture itself. The issuer’s ability to
pay must be assessed through careful analysis of the company’s earnings pattern
and projections of expected performance. The techniques discussed in the early
chapters of thisbook are helpful in this process. Ability to pay isafunction of the
projected cash flows and how well these flows cover debt service of both interest
and principal. Sensitivity analysis based on high and low estimates of perfor-
mance can be useful here, as can more sophisticated analytical modeling.
Variations in the bond indenture also will affect the value and the yield
earned. To illustrate, we'll refer only to the major types of bond variations here.
Mortgage bonds are secured by specific assets of the issuing firm. Because of this
relationship, the bondholders have a cushion against default on the principal. This
reduces the risk for the investor, and accordingly the coupon interest rate offered
with mortgage bonds might be somewhat lower than that of unsecured debenture
bonds, resulting in a reduced yield to the investor. Income bonds are at the other
extreme on the risk spectrum because not only are they unsecured, but they also
pay interest only if the earnings of the company reach a specified minimum level.
Their coupon interest rate and yield level will be correspondingly high.
Convertible bonds, as we aready observed, add the attraction of the
holders' eventual participation in the potential market appreciation of common
stock for which the bond can be exchanged at a set price. Therefore, the coupon
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rate of interest can be set at a somewhat lower level than that of a straight bond.
In Chapter 10 we noted that the value of convertible bonds is affected by

e The market's assessment of the likely performance of the common
stock.

» The gap between the stipulated conversion price and the current price
of the common stock.

e The coupon interest it pays semiannually.

Normally, the conversion price is set higher than the prevailing market
value of the common stock at the time of issue, to allow for expected value growth
of the common stock over time. Conversion is essentialy at theinvestor’s discre-
tion when found advantageous, although the indenture usually stipulates a time
limit. Moreover, the issuing company usually hastheright to call the bondsfor re-
demption at a light premium price after a certain date, thus forcing the investor
to act. As common share prices approach and surpass the conversion price, the
bond's value will rise above par because of the growing value of the equivalent
common shares it represents.

A more recent phenomenon in the bond markets is the use of so-called junk
bonds, extensively promoted by some investment bankers to support company
takeovers that use very high levels of debt, or for leveraged buyouts by groups of
managers or investors that similarly rely on extremely high financial leverage
to finance the purchase of the company involved. These securities are in effect
subordinated to (ranking below) the claims of other creditors in case of default
and are sold under often highly risky circumstances, because the amount of
indebtedness involved in some of these transactions exceeds what are normally
considered prudent levels. The yields provided by these unsecured instruments are
usually commensurate with the high risk perceived by investors, and defaults are
not uncommon.

Many other modifications and provisions are possible to tailor bonds of var-
ious types to the needs of the issuing company and to the prevailing conditionsin
the securities markets. The many variations in bond provisions and their impact
on value and yield call for careful judgments that go beyond the direct analytical
techniques we discussed. We repeat that the calculations described are but the
starting point, and no hard-and-fast rules exist for mechanically weighing all as-
pects of bond valuation. In the final analysis, value and yield must be adjusted
with due regard to the investor’s economic and risk preferences, in line with the
specific objectives in owning debt instruments. The references at the end of the
chapter cover these aspects in greater detail.

Preferred Stock Values

By its very nature, preferred stock represents a middle ground between debt and
common equity ownership. The security provides a series of cash dividend pay-
ments, but normally has no specific provision (or expectation) for repayment of
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the par value of the stock. However, at times preferred stock carries a call provi-
sion, which allows the issuing company to retire part or al of the stock during a
specific time period by paying asmall premium over the stated value of the stock.

While the investor enjoys a preferential position over common stock with
regard to current dividends and also to recovery of principal in the case of liqui-
dation of the enterprise, preferred dividends might in fact not be paid if the com-
pany’s performance is poor, a decision made by the board of directors. Such an
event will, of course, adversely affect the value of the stock.

Preferred dividends, like common dividends, are declared at the discretion
of the board of directors and, if missed currently, might not be made up in future
periods, unless the preferred issue carries specific legal requirements to the con-
trary. Such provisions, for example, might call for cumulating past unpaid divi-
dends until the company isin a position to afford declaring dividends of any kind.
At other times, particularly in new companies, preferred stocks might carry apar-
ticipation feature, which requires the board of directors to declare preferred divi-
dends higher than the stated rate if earnings exceed a stipulated minimum level.
But these two special situations are infrequent.

The task of valuing preferred stock, therefore, has to be based on less-
definite conditions than was the case with bonds, because the only reasonably
certain element is the stated annual dividend, which was originally set as a per-
centage of stated value. For example, an 8 percent preferred stock usually refers
to a $100 share of stock which is expected to pay a dividend of $8 per year, most
likely in quarterly installments, a pattern normally matching that for common
stocks. The investor is faced with valuing this stream of prospective cash divi-
dends. If the price paid for a share of preferred stock was $100, and the stock is
held indefinitely, the yield under these circumstances would be 8 percent, assum-
ing that the company islikely to be able to pay the dividend regularly.

If the price paid was more or |less than the stated value, the yield could be
found by relating the amount of the dividend to the actual price per share:

Annual dividend per share

Yield = Price paid per share

If the investor could expect to sell the stock at $110 five years hence, the
exact yield of this combination of expected cash flows can be determined by using
either present value techniques or the shortcut methods discussed earlier in the
section on bonds.

However, estimating a future recovery value involves a good deal of con-
jecture. In contrast to bonds, preferred shares have no specific maturity date or par
value to be paid at maturity. The actual price of a preferred stock traded in the
securities markets depends both on company performance and on the collective
value the securities markets place on the given preferred issue. In turn, this price
level reflects the risk/reward trade-off demanded for the whole spectrum of
investments at the time. The value range will depend not only on the respective
risk premiums assigned to individual securities, but also on the inflationary
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expectations underlying the economy that are reflected in the risk-free rate to
which risk premiums are added. Value might be a little easier to estimate if the
stock carries a mandatory call provision applicable at a specific future date and
price, especially if the date of analysisis close to that time.

When we look at preferred stock values from the viewpoint of investing, we
should use the investor’s own return standard to arrive at the maximum price the
investor should be willing to pay for the stock, or the minimum price at which the
investor should be willing to sell. We simply relate the stipulated dividend rate to
our investor’'s required return—relevant for the level of risk implicit in the pre-
ferred issue—to arrive at the answer. If the return standard were 9 percent against
which to test the 8 percent preferred, we would determine the investor-specific
value asfollows:

Stated dividend rate  0.08

Value per share = Required return . 0,09 = $88.89

If the investor were satisfied with only a7 percent return, the value would be:

0.08
Value per share = 007 $114.28
The judgments that remain to be made, of course, relate to any uncertainty
in the future dividend pattern, and any likely material change in the future value
of the stock, either due to changing market conditions, or because of a scheduled
call for redemption at a premium price.

Preferred Stock Provisions and Value

As in the case of bonds, there are many modifications in the provisions of pre-
ferred stocks that can affect their value in the market. We mentioned earlier that
some preferred stocks, particularly in newly established companies, contain a par-
ticipation feature, which entitles the preferred holder to higher dividends, if cor-
porate earnings exceed a set level. This feature can favorably affect the potential
yield, and thus the valuation of the stock, depending on the prospects that the
company will in fact reach this higher earningslevel.

A much more common feature, similar to some bonds, is convertibility, the
possibility of changing the preferred ownership position into that of common
stock, as discussed in Chapter 10. Asin the case of convertible bonds, however,
the value of thisfeature can’t be calculated precisely. Yet, asthe price of common
stock reaches and exceeds the stated conversion price, the price of the convertible
preferred stock will tend to reflect the market value of the equivalent number of
common shares. Before this point is reached, the convertible preferred stock’s
value will largely be considered the same as aregular preferred, and based essen-
tially on the stated dividend. Convertibility is generally accompanied by a call
provision, at a premium price, which enables the company to force conversion
when conditions are advantageous.
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In summary, the challenge of preferred stock val uation al so goes beyond the
simple techniques we have shown. In the end, decisions should be made only after
careful assessment of the relative attractiveness of the specific features and con-
ditions surrounding a particular company’s preferred stock, and its placein the de-
sired range of the risk/reward spectrum of the individual or institutional investor.

Common Stock Values

The most complex valuation problem is encountered when we turn to com-
mon stock, because by definition common stock represents the residual claim of
ownerson thetotal performance and outlook of the issuing corporation. We found
this to be true when we examined the cost of capital from the point of view of the
corporation in Chapter 9.

Common stock valuation is especialy difficult because shareholders carry
full ownership risks, yet have residua claims on both assets and earnings only
after all other claims have been satisfied. Thus, an investment in common stock
involves sharing both risks and rewards. This heightens the uncertainty about po-
tential dividend receipts and any future gain or 10ss in recovering the price paid
for the shares. As a consequence, measurement techniques have to deal with vari-
ables subject to a high degree of judgment.

The rewards of successful common stock ownership are several: cash divi-
dends (and sometimes additional stock distributionsin lieu of cash), and growth
in recorded equity from growing earnings, whose underlying cash flows are rein-
vested by 