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PREFACE

Finance is the study of financial decision making. Individuals and companies
make financial decisions every day, and it’s important to make them wisely.
Principles of Finance with Excel, Third Edition (PFE3) will teach you how to
make these decisions by providing both the theory and the implementation of
wise financial decision making. It will also teach you how to express your deci-
sions using Excel.

Learning to do finance with Excel serves two purposes: It teaches you an
important academic and practical subject (finance), and it teaches you how to
implement financial analysis using the most important tool (in most cases, the
only tool) for financial analysis (Excel). Your knowledge of both finance and
Excel will be enhanced by carefully working through the examples and exercises
in each chapter.

Finance is a very practical discipline. Most readers of this book are studying
finance not only to increase their understanding of the valuation process but also
to get answers to practical problems. You will find that the extensive computa-
tion required in this book will not just enable you to get numerical answers to
important problems (though that alone would justify the Excel-centered focus
of this book)—it will also deepen your understanding of the concepts involved.
The skills in this book are required no matter what your role in the corporation is.

Changes in the Third Edition

This third edition incorporates a number of important changes. The structure
of the book has been streamlined, so the reader goes straight into the heart of
finance—time value of money and discounting. Examples have been updated
and most now refer to the post-2008-crash financial world and the relatively low
interest rate financial environment. We worked on making the discussion in each
chapter as self-contained as possible and updated the content of each chapter. The
end of chapter questions are labeled to enable more efficient and focused practice
for each topic. As in the first and second editions, we include an Excel “primer”
in the six chapters at the end of the book.

The third edition uses Excel 2016 throughout.! The chapter spreadsheets
and exercise solution files for the end-of-chapter exercises may be found on
the Benninga Principles of Finance with Excel, Third Edition websites (found
at www.oup.com/us/benninga). Solutions are provided only on the instructor

! For readers using earlier versions of Excel—a Compatibility Pack is available from http://support
.Microsoft.com. This pack, once installed, allows you to read all the spreadsheets with this book in
earlier versions of Excel.


www.oup.com/us/benninga
http://support.Microsoft.com
http://support.Microsoft.com
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website. Extra questions with detailed solutions for self-practice are provided on
the student website.

The third edition of the book is divided into five parts. The first part cov-
ers capital budgeting and basic valuation concepts. The second part discusses
uncertainty, portfolio analysis, and asset pricing principles. The third part covers
securities valuation such as stocks and bonds. Part Four is dedicated to the under-
standing of options. And the fifth part provides a primer on Excel techniques.

Prerequisites—What Excel Background Is Required for Principles
of Finance with Excel?

This book will teach you—alongside finance—all the Excel concepts needed for
finance. However, you should not expect the book to be a complete Excel text.
We expect that, before you start your finance course, you will know how to do
the following things in Excel (just in case—many of these topics are covered in
Chapter 21):

e Open and save an Excel workbook
¢ Use basic Excel functions, such as Sum( ) ...

e Format numbers—here’s an example of something that is usually not explained

in the text:
A B | ¢ | b E
1 [-$6,144.57 <-- =PV(10%,10,1000)
2 | |
3 | —6,144.57 |<-- In many cases we prefer this format

» Use absolute and relative values in copying and formulas

Somewhat More Advanced Excel Concepts

Chapters 22 to 26 cover a grab bag of other Excel concepts used in PFE3. You can
refer to these chapters as you need them:

e Charts in Excel: Advanced charting techniques are explained in Chapter 22.

e Excel functions: Most of the Excel functions required for this book are
explained the first time they occur. Chapter 23 is a compendium of these
explanations and may be useful for reference.

e Data tables: “Data table” is Excel jargon for “sensitivity table.” The data
table technique is a little tricky, but it is well-worth learning (for some reason,
data tables are often not covered in introductory Excel courses). Although
the early chapters of PFE3 avoid the use of data tables, their use is required in
later chapters of the book. Chapter 24 will teach you how to use data tables.
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* Goal Seek and Solver: Excel’s optimization tools are discussed in Chapter 25.

e Dates in Excel: Many finance computations require the use of dates. This
topic is covered in Chapter 26.

Data Files for PFE3

As noted above, each chapter is accompanied by two types of spreadsheet
files which are provided on the PFE3 companion websites (http://global.oup
.com/us/Benninga). The first type—named, for example, PFE3_ch02.xlsm
or PFE3_chl15.xIsm—contains spreadsheets for all the examples covered in
than chapter. The second type of spreadsheet provides the solutions to the end
of chapter exercises in a given chapter—for example, PFE3_ch02_solutions.
xlsm for chapter 2.

When you open a PFE3 spreadsheet, you may see the following message
informing you that there is a macro attached to the spreadsheet:

[®

Q Security Warning Macros have been disabled. Options...
H16 ~Q L
A B C D
PRESENT VALUE OF AN
1 ANNUITY

This message refers to a little program (in Excel jargon: a “macro”) which dynam-
ically updates cell references, so that output like the following will automatically
retain the correct cell references even if you move things around or add rows:

A [ B | ¢ | D
1 [CALCULATING PRESENT VALUES WITH EXCEL
2
3 [X, future payment 100
4 [n, time of future payment 3
5 [r, interest rate 6%
6 |Present value, X/(1+r)" 83.96|<-- =B3/(1+B5)"B4
7
8 [Proof
9 |Payment today 83.96
10 |Future value in nyears 100/ <-- =B9*(1+B5)"B4

Clicking on the Options . . . box gives you another box, in which you can
safely click Enable this content.


http://global.oup.com/us/Benninga
http://global.oup.com/us/Benninga

xii VIl CONTENTS

Microsoft Office Security dptions — @E

@ Security Alert - Macro

Macro
Macros have been dsabled. Macros might contain viruses or other security hazards. Do
not enable this content unless you trust the source of this file.
Itis not ible to ine that this content came from a
mmrﬂwswmvwslmﬁleaveulsmltentﬁsableduissﬂie
content provides critical functionality and you trust its source.

More information
File Path: C:\...WORK\PFE2\PFE2, Disk with book\Chapter files\PFE2, Chapter02.xism

@ Help protect me from unknown content (recommended)

Qoen the Tust Center Lo ]

You can safely enable this macro.>

A Final Word

Professor Simon Benninga is the force behind this book—and is widely consid-
ered one of the “Fathers” of Financial Modeling. He and I worked together on
the third edition, and he spent hours explaining to me why he
presented material the way he did so that I could understand this
book as well as he did. Sadly, after completing the third edition
manuscript revisions, Professor Benninga passed away. Simon
dedicated much of his life to research, teaching, and the dissem-
ination of information about finance and financial analysis. He
was an incredibly generous person and was in personal contact
with thousands of instructors and students who used this book,
including many who are mentioned in the Acknowledgements.
His goals were always to help others teach financial analysis
more effectively. I hope you find this book as inspiring as he
was. The third edition is dedicated to the memory of Simon
Benninga and to his great works. I hope you will feel free to
contact me if you have any comments or suggestions about this

Tal M

Tal Mofkadi
mofkadi @mail.tau.ac.il

% There is a document (GetFormula.doc) on the companion website showing you how to put this
macro into any spreadsheet you will want to create.
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The Time Value of Money

You’ll learn in this book that cash flows are evaluated on three important dimen-
sions. The first dimension is simply the sum of money—receiving more money
is good and paying more money is bad. The second dimension is called “time
value of money”’—receiving money tomorrow is not as good as receiving it
today. The third dimension is risk—risky cash flow is not as valuable as safe cash
flow. You do not need us (or anyone else) to teach you about the first dimension.
Part 1 of this book is designed to focus on the second dimension—the time value
of money. Throughout this section, we’ll assume that the cash flows are not risky
or, when comparing cash flows, have the same risk. Chapter 1 presents the basics,
Chapter 2 is key since it discusses the techniques of evaluating cash flows in
different point of times, Chapter 3 discusses the implementation of the concepts
to evaluate investment opportunities, Chapter 4 extends the understanding to
analyzing loans, Chapter 5 teaches the proper way to analyze discount rates and
infer the correct effective rate, and the final chapter in this part—Chapter 6—
provides a comprehensive overview on calculating cash flow in reality.

In some curriculums, this material is called Finance Under Certainty. After
reading the chapters in this part, you should understand much of the financial
world around you and know how to analyze complex financial situations.
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m What Is Finance?

Finance is the study of financial decision making. Individuals and companies
make financial decisions every day, and it’s important to make them wisely.
Principles of Finance with Excel discusses how to make these decisions. The
book covers the theory and the implementation of wise financial decision making
and how to express your decisions using Excel.

Learning to do finance with Excel serves two purposes: It teaches you an
important academic and practical subject (finance), and it teaches you how to
implement financial analysis using the most important tool (in most cases, the
only tool) for financial analysis (Excel).

Individual Financial Decision Making

People are constantly called on to make financial decisions in their personal lives.
Here are examples of decisions we will examine in this book:

* How much should you save to attain a specific goal in the future? For exam-
ple: You're starting a savings plan today to save for your college education.
How much should you put away each month in order for you to have the
money to pay for your education?

* You’re thinking about buying a house and renting it out for the income. How
should you evaluate this decision?
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PART 1

The Time Value of Money

* You have some money saved from working, and you’d like to invest it. How
should you choose your financial portfolio? Investors big and small have to
decide whether to invest in stocks, bonds, or other assets such as real estate,
art, and gold. They also have to decide how to choose the investment propor-
tions: What percentage of your financial portfolio should you invest in stocks
(and what percentage in which stocks), what percentage in bonds, what per-
centage in real estate, and so on.

* How should you finance a purchase, a project, or some other undertaking?
Here are some examples: You’re about to buy a new car. Should you borrow
the money from the bank, or should you accept the car dealer’s “zero inter-
est loan” alternative? That piece of real estate you’re buying—should you
finance it with a mortgage? If so, how large should the mortgage be?

* What is financial risk, and how can it be measured? Financial risk can be
measured using statistical tools. This book will show you which tools you
need and how to apply them. When you’re comfortable applying these tools,
you will be better able to compare the riskiness of two assets or two invest-
ments. Comparing risks is critical to making optimal financial decisions.

e What is the fair value for stocks and bonds and other financial assets? This
book will show you how to compute the value of stocks and bonds. It will
also discuss the role of financial markets in incorporating available financial
information into prices. If financial markets do this well, you may not need
to determine these values yourself: You can let the financial markets tell you
what the value should be.

e How can you value options? Options are securities which give you the right
to buy a stock in the future. If you work in a corporate environment, your
employers are likely, at some point, to offer you some options on the com-
pany’s stock instead of a regular salary. If you’re trying to regulate the risk
of your financial portfolio, your investment advisor may try to sell you some
options. In this book, you’ll learn what an option is, how to use it to regulate
financial risk, and how to value it.

As these examples show, the study of finance can benefit you in many areas of
your personal life by enabling you to make better financial decisions.

Financial Decisions in a Business Environment

You only have to turn on the TV, log onto the Internet, or read a newspaper to
hear about the financial decisions made every day by businesses. Some of these
financial decisions are huge and dramatic, like Comcast’s failed 2015 bid to pur-
chase Time Warner Cable for $45.2 billiion; some are smaller but nonetheless
very important for the company, involving things like purchasing new equipment
or building a new warehouse or distribution center.

Dramatic business decisions like mergers and acquisitions make the news,
but “run-of-the-mill” business financial decisions that are critical to the financial
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health of the firm are made by all businesses, big or small. Here are some typical
decisions that businesses make:

* A company wants to replace its current production line with a line of
new, improved machines. The new machines cost more but are more effi-
cient. Should the company buy the new machines or leave the old ones
in place?

e A firm needs custom software to increase productivity. Should it buy off-the-
shelf software and develop their own workarounds, or should they invest in a
fully customized solution and platform that will be compatible with all their
business needs?

* When a company wants to develop and produce a new product, how can
it integrate the marketing forecasts for the new product with the financial
requirements of the development and production processes? How can the
company deal with the fact that the biggest costs of development and produc-
tion will be incurred before any revenues have been realized from the sale of
the product?

* How should the financial officers of a corporation plan for a new or exist-
ing business? A financial planning model can provide a systematic approach
to making many of the financial decisions in a new or existing business.
Perhaps you’re thinking of setting up a laundromat on the corner of Main
and Pine Streets. Perhaps you’re starting a real estate business. Or perhaps
you’re trying to finance a new high-tech idea. In each case, your ability to
get financing from financial institutions—whether banks or venture capital
funds or your Uncle Joe—will depend on your ability to make a financial
model for the new business. This financial model will show your thoughts
about how the business will develop, how much equipment you’ll need to
purchase, and how you will finance sales. Most importantly, the financial
model will project future earnings from the business.

e All companies must decide how to finance their activities. This is true for
multi-national conglomerates, mom-and-pop convenience stores, and the
new taxi company you’re about to start with your cousin Sarah. In all cases,
someone has to decide whether to borrow the money from others or whether
to use shareholder funds (equity, in the terminology of finance) to finance the
company.

Wealth Maximization and Risk

This book is primarily about making sensible financial decisions. Sometimes a
sensible financial decision is also an optimal financial decision. Optimal financial
decisions make you better off than all the other relevant alternatives, including
doing nothing at all. Economists call this property of optimal financial decisions
wealth maximization. Not every case of money management boils down to making
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a wealth-maximizing decision; sometimes we will be able to only point to a sen-
sible set of financial alternatives from which you can choose a final decision.

Making sensible or wealth-maximizing financial decisions always involves
two elements.

* Defining the parameters of the decision: Financial decisions can always
be defined in terms of numbers. The outcomes of a financial decision almost
always depend on the decision parameters, the inputs which define the
results of the financial decision.

Here’s an example: You’ve been given $100 for your birthday, and you decide
to save it toward your summer vacation next year. You have two choices: You can
leave the money in your checking account, or you can put the money in a savings
account. The two parameters of this decision are the amount you’re saving ($100)
and the interest paid on the account—the checking account pays 1% interest,
whereas the savings account pays 4% interest. The financial outcomes are that
1 year from now, you will have $101 if you leave the money in your checking
account and $104 if you put the money in a savings account. This decision is,
of course, a no-brainer: You always prefer earning 4% to earning 1% on your
money.'

This book will help you distinguish between the parameters of financial deci-
sions and the outcomes of financial decisions.

¢ Recognizing the risks of financial decisions: Financial decisions should be
made within a framework that takes into account the risks associated with
them.

Let’s go back to the $100 you intend to save for your summer vacation. In
addition to the two alternatives (1% on your checking account and 4% on your
savings account), your Uncle Joe suggests that you might want to buy shares in
his new hot dog stand. Investors in Joe’s previous hot dog stands have earned as
much as 40% on their investment.

If you put your money in Uncle Joe’s hot dog stand, you might have $140
at the end of the year, instead of $104, but if the hot dog stand does poorly, you
could lose your $100 investment and end up with nothing. Uncle Joe’s hot dog
stand is much more risky than a bank account—although some investors have
made as much as 40%, others have lost all their money with Joe. Comparing an
investment in the hot dog stand with a deposit in a savings account must take into
account the differences in their risks. This book will show you how to account for
risks inherent in making financial decisions.

' Of course there may be other things going on: Checking account balances are always available,
whereas perhaps the balance in your savings account needs to be there for some minimum period
of time before you earn the interest.
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IT’S OFFICIAL: Intel is buying the
autonomous-driving company Mobileye
for $15.3 billion

Portia Crowe
Business Insider March 13,2017

A device, part of the Mobileye driving assist system, is seen
on the dashboard of a vehicle during a demonstration for the
media in Jerusalem October 24, 2012. REUTERS/Baz Ratner

(Mobileye technology.Thomson Reuters)

Intel is buying the Israeli autonomous-driving company
Mobileye for $63.54 a share in cash, or about $15.3 billion.

Mobileye soared about 30% in premarket trading Monday
after the Israeli newspaper Haaretz broke the news.

The Jerusalem-based company develops vision-based
driver-assistance tools to provide warnings before collisions.

“Mobileye brings the industry’s best automotive-grade
computer vision and strong momentum with automakers and
suppliers,” Intel CEO Brian Krzanich said in a statement.

“Together, we can accelerate the future of autonomous driving
with improved performance in a cloud-to-car solution at a
lower cost for automakers.”

Tesla began incorporating Mobileye’s technology into
Model S cars in 2015.

In January, it announced it was developing a test fleet of
autonomous cars together with BMW and Intel.

Mobileye was cofounded in 1999 by Amnon Shashua, an
academic, and Ziv Aviram, who is the CEO. Goldman Sachs and
Morgan Stanley took it publicin 2014.

Source: https://finance.yahoo.com/news/mobileyes-stock-
soaring-report-intel-101337297.html

m Microsoft Excel: Why This Book and Not Another?

There are dozens of introductory finance texts out there. Many of them are very
good. So why this one? In a word: Excel. Finance is the study of financial deci-
sion making and is therefore inherently a topic requiring lots of computation. In
this book, the computation is done in, and illustrated with, Excel, the premier



8 PART1 TheTime Value of Money

business computational tool. Excel gives you the flexibility to change the ele-
ments of an example and to immediately get a new answer. We will use this flex-
ibility extensively throughout Principles of Finance with Excel.

Finance is a very practical discipline. Most of you are studying finance
not only to increase your understanding of the valuation process, but also to
get answers to practical problems. You will find that the extensive computation
required in this book will not just enable you to get numerical answers to impor-
tant problems (though that alone would justify the Excel-centered focus of this
book)—it will also deepen your understanding of the concepts involved.

Using Excel enables us to discuss many more real-life examples than is possible
by using a calculator. Your knowledge of both finance and Excel will be enhanced by
carefully working through the examples and exercises in each chapter.

Most college students will be coming to a finance course after having taken
an initial computing course which covers the basics of Excel used in this book.
If you want an Excel review, the last six chapters of this book cover the essential
Excel concepts that are used in this book. In addition, throughout the book you
will find explanations of Excel functions and their application to financial prob-
lems. When things get really rough, you’ll find little boxes called “Excel notes”
which explain difficult concepts. Here is an example of such a box:

EXCEL NOTE

Using Sum to Compute Profit and Loss

The Excel function Sum can often be used to simplify calculations. Here’s an example
based on the computation of a profit and loss statement:

A | B | C
USING SUM TO COMPUTE
1 THE PROFIT AND LOSS
2 | Profit and loss
3 | Sales 1,000
4 | Cost of goods sold -500
5 | Depreciation —-100
| 6 | Interest -35
7 | Profit before taxes 365  <— =SUM(B3:B6)
| 8 | Taxes (40%) | —146 | <— =——40%"B7
9 | Profit after taxes 219 <—=SUM(B7:B8)

Cells B7 and B9 use the Sum function to add multiple cells. An alternative to using
Sum in cell B7 would be to use the formula =B3+B4+B5+B6. As you can see, Sum is
more concise.

21f you're a finance student at a college or university, this combination of Excel and finance will
also enhance your employment opportunities. Excel is practically the only financial tool used by
business today.
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Excel Versions

Principles of Finance with Excel illustrates all its examples using Excel 2016
for Windows, the spreadsheets are fully compatible with earlier versions
of Excel.

What Are the Excel Prerequisites for This Book?

You do not have to be an Excel expert to use this book. Almost all the Excel con-
cepts needed to do finance are explained in the text itself. While this book will
teach you the Excel concepts needed for finance, it is not a complete Excel text.
Before you start Chapter 2, you should know how to do the following in Excel
(all are covered in Chapter 24):

¢ Open and save an Excel notebook.

¢ Format numbers: You can make numbers appear in different forms. In the
example below, the number 2,313.88 is shown in three different ways. You
should know how to do this formatting. In this case, we’ve chosen an appro-
priate format from the drop-down list on the Format section of the Home tab
of Excel and indicated the appropriate formatting.

way -, - ..
| Home | Insert =
Sl TR v [
153 Copy 53] 8] Filt -
Past | Enditional Format  Cell Insert Delete Sort & Fin
d Format Painter ‘ —matting ~ as Table v Styles ~ i - - > ‘ 2 Clear v Filter~ Sel
Clipboard F Styles [ Cells | cell Size |
B
l Ad M L 30| Row Height... L
|
B_ | M | N | O | P AutoFit Row Height .
. 3| Column Width
2 | 2313.88 e
3 | 231388 AutoFit Column Width
: |$2 313.88] Default Width...
Visibility
Hide & Unhide 4
Organize Sheets

Rename Sheet

Move or Copy Sheet...

al|=[z]e[=[~|]

Tab Color 4
14 | Protection
15 [ Protect Sheet...
16 I
Kl Lock Cell

19

20|



