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Chapter 1

INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

You are unique among readers. Almost nobody reads the introduction to a book like this.
However, you’ll richly benefit by taking a few minutes to read through this introduc-

tion. Its purpose is to help you maximize your return on the investment you’ve made in this
book—your investment in money and especially your even more costly investment in time.

Why This BookWhy This BookWhy This BookWhy This BookWhy This Book
Bookstore shelves are packed with guides to Microsoft® Excel, the world’s most popular spread-
sheet program. So why this book? Because although many fine books have been written about
Excel, there really isn’t a book specifically for business users of Excel. In fact, if you don’t count
this title, only two types of books are available: One, you have the books such as Excel for
Dummies™, which are really for beginners with computer anxiety (and perhaps not something
that you want out on your desk even if you fall into the targeted audience). Two, you have books
such as Microsoft Press’s Running Excel, which cover at least a bit about every feature of Excel
and thereby provide a wonderfully encyclopedic explanation of Excel’s features but often don’t
give the detailed commentary and advice useful to business people.

I don’t want to take anything away from these other categories. Many of the existing books
in these two standard categories are very good. I heartily recommend both Excel for Dum-
mies™ and Running Excel, for example, as general references. But business users of Excel
benefit by having a reference that emphasizes, talks from the point of view, and focuses on
the business applications of Excel. In short, business users of Excel need a book that talks
about Excel as a business tool.

11111

www.LisAri.com



22222 MBAMBAMBAMBAMBA’’’’’s Guide to Micrs Guide to Micrs Guide to Micrs Guide to Micrs Guide to Microsoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000

MBA’s Guide to Microsoft® Excel 2000 is the only book that specifically describes how you
can more easily, more productively, and more powerfully use Microsoft® Excel 2000 in
business.

Although this book’s title references the popular business professional degree MBA., this
book will also be of use to people without MBAs. MBA students, for example, will find this
book useful. People with graduate degrees in accounting, public administration, econom-
ics, and related fields will find this book useful as well.

In addition, anyone who’s finished a good undergraduate program in business or a related
field (like accounting) will feel comfortable and gain skills using this book as a desktop
reference.

What’What’What’What’What’s in This Books in This Books in This Books in This Books in This Book
The easiest way to see what’s in this book is to turn to the table of contents. It lists each
chapter and each chapter’s contents in rich detail.

The chapters in this book fall into three parts:

Part One includes Chapter 2, “QuickPrimer™ on Using Excel,” and Chapter 3,
“QuickPrimer™ on Charting,” which provide fast-paced but friendly tutorials on Excel. In
a nutshell, these two QuickPrimers™ move you to professional proficiency in Excel—even
if you’re new to Excel. (If you don’t need this help, of course, you can easily skip it.)

Part Two includes Chapters 4 through 9, which provide rich, detailed coverage of topics of
interest to Excel business users—topics that are shortchanged in books that have to be ev-
erything to everybody. Chapter 5, for example, describes how you easily and correctly make
financial and other business calculations in Excel. Chapter 6 describes how Excel’s advanced
modeling tools work in business settings. Other topics covered in richer detail include sta-
tistics analysis, sharing data, and using the Small Business Finance Manager.

NOTENOTENOTENOTENOTE When appropriate, discussions in Chapters 4 through 9 start with EasyRefreshers™
that let you update old skills or acquire new core business skills.

Part Three includes Chapters 10 through 15, which describe how to build real-life busi-
ness workbooks using Excel and provide (via the companion CD at the back of the book)
working examples of each. For example, Chapter 10 describes how to build a business plan-
ning workbook based on the BIZPLAN.XLS starter workbook included on the compan-
ion CD. Chapter 11 describes how to perform profit volume analysis and break-even analysis
using the PROFVOL.XLS starter workbook also included on the companion CD.

www.LisAri.com



Chapter 1Chapter 1Chapter 1Chapter 1Chapter 1 Introduction 33333

NOTENOTENOTENOTENOTE The companion CD provides copies of the starter workbooks discussed in Chapters
10 through 15 and copies of each of the example workbooks discussed in the text.

What’What’What’What’What’s Not in This Books Not in This Books Not in This Books Not in This Books Not in This Book
Two topics aren’t covered to any great detail in this book. MBA’s Guide to Microsoft® Excel
2000 doesn’t describe how to create a flat-file database (also known as a list) in Excel.
(However, you can download a free booklet that explains how Excel databases work. This
booklet is available from Redmond Technology Press’s web site at www.redtechpress.com.)

One other topic that’s not covered is Excel’s built-in programming language, Visual Basic
for Applications®. VBA, as it’s called, requires its own book. (If you’re interested in learn-
ing VBA, several excellent references exist, including any of Michael Halvorson’s books on
programming with Visual Basic. Halvorson’s books, which are published by Microsoft Press,
are available from walk-up and online bookstores.)

That’s it! That’s all you need to know before you begin using this book.

Stephen L. Nelson

steve@stephenlnelson.com
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Chapter 2

QUICKPRIMERQUICKPRIMERQUICKPRIMERQUICKPRIMERQUICKPRIMER™™™™™ ON USING EXCEL ON USING EXCEL ON USING EXCEL ON USING EXCEL ON USING EXCEL

In This ChapterIn This ChapterIn This ChapterIn This ChapterIn This Chapter
• Workbook Basics

• Using Formulas and Functions

• Editing Workbook Data

• Formatting Workbooks

• Printing Workbooks

This chapter provides a primer on Excel. Which means you may not need to read this
chapter if you possess a lot of experience using Excel. If your Excel skills could use a little

polishing, however, or if you’ve never used Excel, read this chapter to learn how Excel works.

NOTENOTENOTENOTENOTE With the information provided by this chapter and the next one, you could handily pass
the Microsoft Office User Specialist (MOUS) certification at the proficient user level and
perhaps even the expert user level. You might not be interested in receiving this certi-
fication yourself, but it is useful to understand just what knowledge is required. MOUS
certification may be relevant for hiring and training decisions you make.

WWWWWorkbook Basicsorkbook Basicsorkbook Basicsorkbook Basicsorkbook Basics
If you’re new to Excel, you’ll benefit most from a quick tour of Excel, including how you start
Excel, work with its windows, and create and save a workbook. That’s what we’ll do here.

NOTENOTENOTENOTENOTE This discussion assumes you’re comfortable working with Microsoft Windows. You
should know, for example, how to start and stop programs, choose commands, and
work with dialog boxes.
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Starting ExcelStarting ExcelStarting ExcelStarting ExcelStarting Excel
You can start Excel either by starting the program directly or by opening an existing Excel
workbook. To start Excel directly, click the Start button, choose Programs, and then choose
Microsoft Excel. When you do this, Excel starts and opens a blank workbook.

To open an Excel workbook—which indirectly starts Excel—you can double-click an Ex-
cel workbook file (which has an icon with a green x and, if you’re viewing file extensions,
has the extension .XLS) in the My Computer or Windows Explorer window.

If you’ve recently used the file, you can also open it from the Documents menu by clicking
the Start button, choosing Documents, and choosing the Excel file you want to open. When
you do this, Excel starts and opens the workbook you selected.

WWWWWorking with the Excel Windowsorking with the Excel Windowsorking with the Excel Windowsorking with the Excel Windowsorking with the Excel Windows
The Excel program looks and works very much like other Microsoft application programs
and especially Microsoft Office programs.

Reviewing Excel’Reviewing Excel’Reviewing Excel’Reviewing Excel’Reviewing Excel’s Geographys Geographys Geographys Geographys Geography
When you start Excel, the Excel program displays the Excel application window, or pro-
gram window. Inside this application window, Excel typically displays one or more docu-
ment windows, or workbook windows.

Each document window, or workbook window, displays an Excel workbook. An Excel
workbook is a stack of worksheets. A worksheet is essentially a grid, or table, which you enter
data.

Figure 2-1 shows how your screen looks after you start Excel and includes some callouts
to point out features of the Excel program window and workbook window that may be new
to you.
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The title bar

The menu bar

The toolbar

The formula bar

The Excel workbook

The status bar

Figure 2-1 The Excel program with an Excel workbook.

The program window is the rectangle in which the Excel program displays its information.
The Microsoft Excel title bar and menu bar appear at the top of the program window. The
toolbar or toolbars, located just below the menu bar, provide a series of buttons that allow
for faster selection of frequently used menu commands.

NOTENOTENOTENOTENOTE Excel 2000 can personalize the menus and toolbars to show only the commands or
buttons you most frequently use. If you have Excel set up to do this, and don’t see a
command you’re looking for on a menu, click the double arrows at the bottom of the
menu. Likewise, if you don’t see a toolbar button on a toolbar, click the double ar-
rows at the end of the toolbar.

The formula bar displays the data you enter in your worksheet. At the bottom of the ap-
plication window, the status bar displays a variety of messages, such as “Ready.” The Excel
workbook document appears in the area between the formula bar and the status bar.

When you start Excel, it automatically opens an empty workbook file called Book1 that
contains three pages, or worksheets. These pages are indicated by the tabs Sheet1, Sheet2,
and Sheet3 at the bottom of the window.

NOTENOTENOTENOTENOTE If you start Excel by opening an existing workbook, Excel displays that workbook in
a window. It doesn’t open an empty new workbook.
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In a worksheet, the letters of the alphabet identify each of the 256 columns. Excel uses double
letters for columns 27 through 256.

The left edge of the document window identifies each row in your worksheet using num-
bers. An Excel worksheet can have up to 65,536 rows.

The intersection of a column and row is called a cell. Each cell has an address, called a ref-
erence, consisting of the column letter and row number. For example, the cell in the top left
corner of the worksheet is cell A1.

A dark outline called the cell selector identifies the active cell. Figure 2-1 shows the cell
selector in cell A1. The reference of the active cell also appears on the left side of the for-
mula bar in the Name box. If you type a number and press Enter, Excel places the number
in the active cell.

Moving Around a WMoving Around a WMoving Around a WMoving Around a WMoving Around a Workbookorkbookorkbookorkbookorkbook
With three (or more) sheets, 256 columns, and 65,536 rows, an Excel workbook is so large that
only a small area is visible on-screen at one time. Not surprisingly, Excel provides several ways
for you to view different portions of the workbook displayed in the program window:

• With the mouse, you can use the vertical and horizontal scroll bars along the right and
bottom edges of the document window to move through your worksheet. Just click in-
side the scroll bars to move one screen at a time. Click the scroll bar arrows to move one
row or column.

• With the mouse, click a sheet tab to move to that worksheet in the workbook.

• The standard navigation keys, Page Up and Page Down, move through your worksheet
one screen at a time. When you hold down the Ctrl key and press Page Up or Page Down,
you move to the next or previous worksheet.

• The arrow keys move up and down, right and left one cell at a time. You can also move
to the right one cell by pressing the Tab key and to the left one cell by holding down the
Shift key while pressing Tab.

• To move directly to a specific cell, you can enter that cell’s name in the Name box and
press the Enter key. (The Name box is located at the left end of the formula bar.) You
can also choose the Edit menu’s Go To command. When you choose this command, Excel
displays the Go To dialog box. You can enter a cell reference in its Reference text box and
then click OK to move to the cell.
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Finding Help When YFinding Help When YFinding Help When YFinding Help When YFinding Help When You Need Itou Need Itou Need Itou Need Itou Need It
Microsoft Excel, like other Microsoft Office programs, provides an animated character called
the Office Assistant to answer any questions you may have. If you see the Office Assistant
on your screen, click it to ask it a question. If you don’t see the Office Assistant, choose the
Help menu’s Show The Office Assistant command. The Office Assistant displays a balloon
you can use to enter your question, as shown in Figure 2-2. Just type your question, and click
Search. The Office Assistant displays a list of topics related to your search. Click a topic to
display the Microsoft Excel Help window with details on the topic you chose.

Figure 2-2 Asking the Office Assistant a question.

If the Help window doesn’t answer your question, click its Show button. This displays the
Contents, Answer Wizard, and Index tabs (see Figure 2-3). Use the Contents tab to navi-
gate through the help file the way you would navigate through a book by using its table of
contents. Use the Answer Wizard tab to ask a question in a manner similar to the way in
which you ask the Office Assistant a question. Use the Index tab to look up a keyword or
phrase the way you would look up a word in a book’s index.
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Figure 2-3 The Excel Help window.

Creating a Simple WCreating a Simple WCreating a Simple WCreating a Simple WCreating a Simple Workbookorkbookorkbookorkbookorkbook
To use Excel, you simply enter labels, values, and formulas in the cells of your worksheets.
To construct a simple budgeting worksheet, for example, you would enter a handful of la-
bels, values, and formulas.

NOTENOTENOTENOTENOTE I’m postponing a discussion of formulas for a few pages. Formulas and a related topic,
functions, are described in detail in the chapter section “Using Formulas and Functions.”

Entering LabelsEntering LabelsEntering LabelsEntering LabelsEntering Labels
Labels are simply any information entered in a worksheet that you don’t want to manipu-
late arithmetically. They often identify the values that are subject to calculation, so you
normally enter them as the first stage in setting up a worksheet. Usually, labels are pieces
of text, such as the expense categories in a budgeting worksheet or the employee names in
a payroll worksheet. However, they can also be numbers that won’t be used arithmetically,
such as telephone numbers or part or project ID numbers.

To enter a label, follow these steps:

1. Move the cell selector to the desired location.

You can do this by clicking the cell, using the navigation keys to move the cell selector,
or using the Name box.
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2. Type the label.

As you do, Excel displays what you type in the formula bar. It also adds the Enter but-
ton (the one that looks like a check mark) and the Cancel button (the one that looks like
an X) to the formula bar.

3. Set the label in the cell.

You can do this by pressing the Enter key, clicking the Enter button on the formula bar,
or moving to another cell.

Figure 2-4 shows a simple workbook fragment with just a handful of labels. Notice that Excel
aligns text to the left edge of each cell and allows long labels to spill over into adjacent cells
if they are unoccupied.

Figure 2-4 A worksheet with labels entered.

Entering VEntering VEntering VEntering VEntering Valuesaluesaluesaluesalues
Values are numbers you want to add, subtract, multiply, divide, or otherwise manipulate in
formulas. In a budgeting worksheet, for example, you would enter the budgeted amounts as
values. Figure 2-5 shows the values, or amounts, entered beside each of the worksheet labels.

Figure 2-5 A budgeting worksheet with labels and values.
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To enter values, use the ten number keys either on the main keyboard or on the numeric
keypad. To use the numeric keypad, the Num Lock key must be selected. Use the period
key to show decimal places and the hyphen key to identify negative values.

To enter values, use the same three-step process as you do to enter labels. For example, to
enter the value 500 shown in cell C1, follow these steps:

1. Move the cell selector to the desired cell.

In Figure 2-5, for example, you move the cell selector to C1 to enter the first value. You
might do this by clicking.

2. Type the value.

As you type, Excel displays the number in the formula bar. It also adds the Enter and
Cancel buttons to the formula bar.

3. Set the value in the cell.

As with setting a label, you can do this by pressing the Enter key, clicking the Enter button
on the formula bar, or moving to another cell.

To enter the rest of the values shown in Figure 2-5, repeat the steps above for each value.

If a value is too large to fit into a single cell, Excel either increases the cell width or displays
the cell contents using scientific notation. The number 123456789, for example, may ap-
pear as something like 1.2E+08 or 1.235E+08, depending on the width of the cell. Like-
wise, the number .0000001 may appear as something like 1E-07.

NOTENOTENOTENOTENOTE Excel doesn’t discard the extra digits if they don’t fit in the cell. If you select the cell,
you can see all of the digits in the formula bar. Excel doesn’t include characters such
as dollar signs, percentage symbols, or commas as a part of a value (you can tell this
by looking at the formula bar), but Excel does use these characters when it displays
values in the worksheet. One exception to this rule concerns extremely large or ex-
tremely small values. Excel uses only the first 15 digits of a value. If you enter a value
that uses more than 15 digits, Excel rewrites the value using only 15 digits. If the value
uses more than 20 digits, Excel rewrites the value using scientific notation. If the value
uses more than 15 digits but less than 20 digits, Excel replaces the sixteenth digit
through the twentieth digit (counting from left to right) with zeros and then drops
the zeros if they aren’t significant. For example, the value 12345678901234567890
is rewritten to 12345678901234500000. And the value .12345678901234567890
is rewritten to .123456789012345.
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Correcting TCorrecting TCorrecting TCorrecting TCorrecting Typing Mistakesyping Mistakesyping Mistakesyping Mistakesyping Mistakes
Excel cells work like the text boxes you see elsewhere in Windows. This means that it’s easy
to correct any typing mistakes you make. If you make typing mistakes before setting a la-
bel or value in a cell, for example, you can use the Backspace key to erase characters to the
left of the insertion point (the cursor) and then retype the correct data. You can also repo-
sition the insertion point in the formula bar with the arrow keys and erase characters to the
right with the Delete key. If you don’t want to enter the data shown on the formula bar in
the active cell, click the Cancel button or press the Esc key.

If you make a mistake but don’t realize it until you set the label or value in the cell, move
the cell selector to the cell with the erroneous content. To replace the cell’s contents entirely,
enter a new label or value. To edit the cell’s contents, either click the formula bar or double-
click the cell. Use the Backspace key to erase characters to the left of the insertion point and
then retype the correct data (or reposition the insertion point with the arrow keys, erase
characters to the right with the Delete key, and then retype the correct data). When the
formula bar or editable text box over the cell shows the correct label or value, set it in the
active cell by moving the cell selector to another cell, pressing the Enter key, or clicking Enter
in the formula bar.

Saving and Opening WSaving and Opening WSaving and Opening WSaving and Opening WSaving and Opening Workbooksorkbooksorkbooksorkbooksorkbooks
To save the work you do with Excel, you save the workbooks you create. To later reuse a
workbook, you open it. Neither task is difficult if you’ve worked with Windows a bit.

Saving YSaving YSaving YSaving YSaving Your Wour Wour Wour Wour Work for the First Tork for the First Tork for the First Tork for the First Tork for the First Timeimeimeimeime
When you first save a workbook, you must give it a name and tell Excel where to store it.
If you’ve worked with other Windows programs, you’ll find the procedure quite familiar.
To save a workbook for the first time, follow these steps:

1. Choose the File menu’s Save As command.

Excel displays the Save Asdialog box (see Figure 2-6).
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Figure 2-6 The Save As dialog box.

2. Choose a folder location for the new workbook.

To save the file in a common location for documents, click one of the icons on the left
side of the Save As dialog box. For example, to save the file to the Windows desktop, click
the Desktop icon. If you have Windows 95 or 98, click the My Documents icon to save
the file to the default storage location for Office documents. (If you have Windows NT,
click the Personal icon.) To save the file to a location other than one designated by an
icon (such as a network drive), use the Save In drop-down list box and the large list box
below to select the drive and folder location.

TIPTIPTIPTIPTIP Use the Up One Level toolbar button to move up from a subfolder to its parent folder.

3. Name the workbook.

Enter a name for the file in the File Name text box. You don’t need to add a file exten-
sion—Excel automatically does this for you. Excel allows you to enter very long filenames
if you want, but if you do use long names, make sure that the first few characters clearly
identify the workbook so it is easy to find later on.

4. Select a file format from the Save As Type drop-down list box.

If you’re the only one who will be using the file, you can accept the default, Microsoft
Excel Workbook. If you’ll be sharing the file with other people, select the format they’ll
be using or select a format that both you and any other user can read, such as a tab-
delimited or comma-delimited file.
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NOTENOTENOTENOTENOTE  Selecting such a file type other than the Excel 2000 workbook format may result in
the loss of formatting and functionality.

5. Click Save.

Excel saves the file in the specified location and format using whatever name you choose.

TIPTIPTIPTIPTIP If you click the Tools button in the Save As dialog box and choose General Options,
you can enter a password required to open or modify the file.

Resaving YResaving YResaving YResaving YResaving Your Wour Wour Wour Wour Workorkorkorkork
To save a file again and replace the previous file, click the Save toolbar button or choose the
File menu’s Save command. To save a file under a different name, in a different location,
or in a different format, and retain the previous file, choose the File menu’s Save As com-
mand. Use the Save As dialog box to specify a new name, location, or format.

Opening WOpening WOpening WOpening WOpening Workbooksorkbooksorkbooksorkbooksorkbooks
To open a workbook, follow these steps:

1. Click the Open toolbar button.

Excel displays the Open dialog box (see Figure 2-7).

Figure 2-7 The Open dialog box.

2. Open the folder storing the file.

Use the icons along the left side, the Save In drop-down list box, and the list box of folders
and files to locate the file.
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3. Select the workbook.

After you find the workbook you want to open, select it by clicking it.

4. Click Open.

Excel retrieves the file from the specified location and displays it in another document
window inside the Excel program window.

TIPTIPTIPTIPTIP Excel allows you to open multiple workbooks, displaying each in its own document
window, or workbook window. To move to another document window, or workbook
window, choose the workbook from the Window menu.

Using File PropertiesUsing File PropertiesUsing File PropertiesUsing File PropertiesUsing File Properties
If you choose the File menu’s Properties command, Excel displays a dialog box that describes
the workbook. The Properties dialog box, which isn’t shown here, also lets you collect and
store information about the workbook. Excel users who create or share numerous workbooks
may find it useful to explore this command and its dialog box on their own.

Exiting the ProgramExiting the ProgramExiting the ProgramExiting the ProgramExiting the Program
To exit Excel, you can click the Close button (the one with an X) in the upper right corner
of the Excel program window. You can also choose the File menu’s Exit command.

If you exit Excel, Excel asks whether you want to save any workbooks with unsaved changes.
If you indicate that you want to save your changes, Excel saves the workbooks.

Using Formulas and FunctionsUsing Formulas and FunctionsUsing Formulas and FunctionsUsing Formulas and FunctionsUsing Formulas and Functions
Excel’s power stems from its ability to perform calculations on the values you’ve stored in
a workbook—something you do with formulas and functions. This section describes how
to construct formulas; use Excel’s predefined formulas, called functions; and use range names
in formulas. It also shows how to open saved workbooks.

Entering FormulasEntering FormulasEntering FormulasEntering FormulasEntering Formulas
Excel calculates formulas automatically. You enter them in a worksheet cell in the same way
as you do with labels and values. In the cell, however, Excel displays not the formula, but
its result. For example, if you enter a formula that says to add 4 and 2, Excel retains the
formula and displays it in the formula bar when the cell is selected, but Excel displays the
result, 6, in the worksheet itself.
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Formula FundamentalsFormula FundamentalsFormula FundamentalsFormula FundamentalsFormula Fundamentals
Formulas must begin with the equal sign (=); that’s how Excel distinguishes them from values
and labels. You can construct formulas that subtract, multiply, divide, and exponentiate. The
– symbol means subtraction, the * means multiplication, the / means division, and the ^
means exponential operation. Table 2-1 shows the different mathematical operators and the
results they return.

FORMULA ENTEREDFORMULA ENTEREDFORMULA ENTEREDFORMULA ENTEREDFORMULA ENTERED RESULRESULRESULRESULRESULT DISPLAT DISPLAT DISPLAT DISPLAT DISPLAYED IN CELLYED IN CELLYED IN CELLYED IN CELLYED IN CELL

=4+2 6

=4-2 2

=4*2 8

=4/2 2

=4^2 16

Table 2-1 A list of simple formulas illustrating the standard arithmetic operators.

Figure 2-8 shows a simple budgeting worksheet built from Figure 2-5. The formula used
in cell C7 appears in the formula bar and the result is displayed in the worksheet.

Figure 2-8 A budgeting worksheet with a formula entered and the result displayed.

To build more complicated formulas, you need to recognize the standard rules of operator
precedence: Excel first performs exponential operations, then multiplication and division
operations, and finally, addition and subtraction.

For example, in the equation =1+2*3^4, Excel first raises 3 to the fourth power to get 81. It
then multiplies this value by 2 to get 162. Finally, it adds 1 to this value to get 163.
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To override these rules, you must use parentheses. You can use multiple sets of parentheses
in a formula as need be. Excel first performs the function in the innermost set of parentheses.
Look at the following formulas in Table 2-2 as an example.

FORMULA ENTEREDFORMULA ENTEREDFORMULA ENTEREDFORMULA ENTEREDFORMULA ENTERED RESULRESULRESULRESULRESULT DISPLAT DISPLAT DISPLAT DISPLAT DISPLAYED IN CELLYED IN CELLYED IN CELLYED IN CELLYED IN CELL

=1+2*3^4 163

=(1+2)*3^4 243

=((1+2)*3)^4 6561

Table 2-2 A list of formulas that show how parentheses override operator procedure

Using Cell ReferencesUsing Cell ReferencesUsing Cell ReferencesUsing Cell ReferencesUsing Cell References
In the budgeting worksheet, you could total the budgeted expenses by entering the formula
=500+50+500+2000+250 in cell C7. There is, however, a practical problem with this ap-
proach: You would need to rewrite the formula each time any of the values changed. Be-
cause this approach is unwieldy, Excel also allows you to use cell references in formulas. When
a formula includes a cell reference, Excel uses the value that cell contains. For example, to
add the budgeted amounts on your budgeting worksheet using a formula with cell refer-
ences, follow these steps:

1. Move the cell selector to C7.

You can do this by clicking cell C7. Or you can use the arrow keys.

2. Type =C1+C2+C3+C4+C5.

If you make a mistake entering this formula, you can edit it in the same way that you edit
any label or value.

3. Press the Enter key, or click the Enter button.

Excel enters your formula in the cell, calculates the formula, and then displays the for-
mula result (see Figure 2-9).

Figure 2-9 A worksheet with cell references used in a formula.
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To reference a cell on the same worksheet as the formula, you need to supply only the
column-letter-and-row-number cell reference. To reference cell C1 on the same
worksheet, for example, you enter C1.

You can also reference cells on other worksheets. To reference a cell on another worksheet
in the same workbook, however, you need to precede the cell reference with the name of
the worksheet and an exclamation point symbol. To reference cell C1 on the worksheet
named Sheet2, for example, you enter Sheet2!C1.

You can reference cells in other workbooks, too. To do this most easily, open the other
workbooks, begin building your formula as described earlier in this chapter, and then click
the other workbook cell you want to reference at the point you want to include the ref-
erence. Excel then writes the full cell reference for you, which includes the workbook
name. An external reference to cell C1 on the worksheet named Sheet2 in the workbook
named Budget might be written as =[Budget.xls]Sheet2!$C$1.

Understanding WUnderstanding WUnderstanding WUnderstanding WUnderstanding Worksheet Recalculationorksheet Recalculationorksheet Recalculationorksheet Recalculationorksheet Recalculation
As you build and edit your worksheet, Excel automatically updates the formulas and recal-
culates their results. For example, in the budgeting worksheet, if you change the value in
cell C1 from 500 to 600, Excel recalculates any formulas that use the value stored in cell
C1. As a result, the formula in cell C7 returns the value 3400—an increase of one hundred.

In simple worksheets, such as the one shown in Figure 2-9, recalculation takes place so
quickly you won’t even be aware it’s occurring. In larger worksheets with hundreds or even
thousands of formulas, however, recalculation is much slower. The mouse pointer changes
to the hourglass symbol when Excel is busy recalculating.

If you don’t want Excel to automatically recalculate formulas as you’re working, choose the
Tools menu’s Options command and click the Calculation tab. Then click the Manual option
button under Calculation, and click OK. The word Calculate appears on the status bar when
your worksheet needs to be recalculated. You can force recalculation by pressing the F9 key.

Formula ErrorsFormula ErrorsFormula ErrorsFormula ErrorsFormula Errors
It’s possible to build an illogical or unsolvable formula. When you do, Excel displays an error
message in the cell rather than calculating the result. The error message, which begins with
the # symbol, describes the error. Suppose, for example, that you enter the formula =1/0 in
a cell. Because division by zero is an undefined mathematical operation, Excel can’t solve
the formula. To alert you to this, Excel displays the error message #DIV/0!

Another common error is a circular reference. This occurs when two or more formulas in-
directly depend on one another to achieve a result. For example, if the formula in cell A1 is
=A2 and the formula in cell A2 is =A1+A3+A4, A1 depends on A2 and A2 depends on A1.
Excel displays a warning and the Circular Reference toolbar when you create a circular
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reference. Excel identifies circular references by displaying the word Circular on the status
bar and showing the address of the cell whose formula completed the “circle.” It also draws
arrows between the cells causing the circle.

To fix a formula error, edit the erroneous formula using the same techniques as with label
and value editing. Move the cell selector to the cell holding the formula, click the formula
bar, and edit the formula. When the formula is correct, set it by moving the cell selector,
pressing the Enter key, or clicking the Enter button.

NOTENOTENOTENOTENOTE When a formula refers to a cell that contains an erroneous formula, both formulas
return the error message. For example, if cell A1 attempts to divide by zero and cell
A2 refers to cell A1, cell A2 returns the error message #DIV/0! as well.

Using FunctionsUsing FunctionsUsing FunctionsUsing FunctionsUsing Functions
Excel provides several hundred prebuilt formulas, called functions, that provide a shortcut
to constructing complicated or lengthy formulas. In general, a function accepts input val-
ues, or arguments, then makes some calculation and returns a result.

Excel provides financial, statistical, mathematical, trigonometric, and even engineering
functions. Each function has a name that describes its operation. The function that adds
values is named SUM, for example, and the function that calculates an arithmetic mean,
or average, is named AVERAGE.

Most functions require arguments, or input values, which you enclose in parentheses. The
ROUND function, for example, rounds a specific value to a specified number of decimal
places. To round the value 5.75 to the nearest tenth, you could use the function shown below:

�������	
�	�
��

Even if a function doesn’t require arguments, you still need to include the parentheses. For
example, the function PI returns the mathematical constant Pi. The function needs no ar-
guments, but you still need to enter it as =PI().

Functions can use values, formulas, and even other functions as arguments. If entered in the
budgeting worksheet shown in Figure 2-9, for example, each of the following functions
returns the same result, 3300:

���������	�
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NOTENOTENOTENOTENOTE Because summing is such a common spreadsheet operation, Excel provides an
AutoSum button on the toolbar; you can use it to enter an =SUM function in the active
cell of a contiguous range of cells. If cell C6 in the worksheet shown in Figure 2-9 were
empty, for example, and you selected the range C1:C6, you could click the AutoSum
toolbar button to direct Excel to place the formula =SUM(C1:C5) in cell C6

TIPTIPTIPTIPTIP To identify a toolbar button, point to the button. Excel displays the button name in a
small box called a ToolTip. If you point to the button that shows the Greek sigma
character, for example, Excel displays a ToolTip box identifying the button as the
AutoSum button.

To most easily insert complicated functions and reduce your chance of error, click the Paste
Function toolbar button or choose the Insert menu’s Function command. This displays the
Paste Function dialog box shown in Figure 2-10. Select the function category from the list
on the left and the specific function from the list on the right. Because some of the func-
tions are a little difficult to recognize or distinguish by name, Excel describes what the se-
lected function does at the bottom of the Paste Function dialog box. When you have found
the function you want to use, click OK.

Figure 2-10 The Paste Function dialog box.

Excel displays the second Paste Function dialog box with text boxes you can use to iden-
tify or supply the arguments required for the function (see Figure 2-11). If necessary, drag
this dialog box to another portion of your screen to see the cells you want to include in the
function. To enter cell data in an argument text box, click that box and then select the cell
or range of cells in your worksheet that goes in the box. Excel highlights the cell or cells
you selected with a flashing box. To enter cell data in another argument text box, click that
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box and select the cell or range in your worksheet that contains the data required for that
box. Click OK when you’re finished. Excel pastes the function in the cell.

Figure 2-11 Selecting data required for a function.

NOTENOTENOTENOTENOTE A range is simply any rectangular area of the worksheet, such as a two-cell by two-
cell square, a five-cell by nine-cell rectangle, or even an entire worksheet. Excel uses
opposite corner cell references and a colon to define ranges. For example, the range
of cells from C1 and up to and including C5 is written as C1:C5. And the range of
cells from C1 to D2 is written as C1:D2.

Naming Cells and RangesNaming Cells and RangesNaming Cells and RangesNaming Cells and RangesNaming Cells and Ranges
In a small sample worksheet such as the one shown in Figure 2-9, it’s not too difficult to
remember that cell C1 contains the advertising expenses, C2 contains the bank charges, and
so on. In the real world, however, Excel worksheets can be much more complex, and keep-
ing track of what each cell represents becomes correspondingly more difficult. In this way,
instead of referring to cell C1 in a formula, you could refer to Advertising if you first name
the individual cell Advertising. For example, if you named cells C1, C2, C3, C4, and C5
Advertising, Bank, Car, Depreciation, and Equipment, respectively, the following two for-
mulas would be identical:

��������������	
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To name a cell or range, follow these steps:

1. Select the cell or range of cells to be named.

You can select a cell by clicking it or by using the arrow keys to move the cell selector to
the cell. You can select a range of cells by clicking on one corner of the range and then, while
holding down the mouse button, dragging the mouse to the opposite corner of the range.

2. Choose the Insert menu’s Name command, and choose the Name submenu’s Define
command.

Excel displays the Define Name dialog box (see Figure 2-12).

www.LisAri.com



Chapter 2Chapter 2Chapter 2Chapter 2Chapter 2 QuickPrimer™ on Using Excel 2525252525

Figure 2-12 The Define Name dialog box.

3. Enter a name in the Names In Workbook text box.

Range names must begin with a letter, not a number. They cannot include spaces, and
they shouldn’t look like cell references or function names.

4. Click Add.

To create another name, click Add and then repeat steps 1-3. To finish creating names,
click OK.

Range names are useful in formulas and functions, but that’s not their only use. Once you
name a range, you can use the name in place of the range definition whenever Excel asks
you for a range. For example, if you use the Go To command, you could enter a name in-
stead of a cell address.

Editing WEditing WEditing WEditing WEditing Workbook Dataorkbook Dataorkbook Dataorkbook Dataorkbook Data
Excel supplies many helpful commands that make creating and editing your workbooks easier
and more efficient. If you anticipate spending any time at all working with Excel, it makes
good sense for you to learn how these tools work and when they come in handy.

Erasing Cell ContentsErasing Cell ContentsErasing Cell ContentsErasing Cell ContentsErasing Cell Contents
You can erase the contents and formatting from a single cell or a range quickly and easily.
To erase, follow these steps:

1. Select the cell or range you want to clear.

You can select a cell by clicking it. You can select a range of cells by dragging the mouse
from one corner of the range to the opposite corner of the range.

2.  Delete the cell contents.
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Press the Delete key to erase all contents and formatting, or choose the Edit menu’s Clear
command to specify what you want to erase. Choose one of the four commands from the
submenu, as shown in Table 2-3.

ALLALLALLALLALL ERASES ALL CONTENTS AND FORMAERASES ALL CONTENTS AND FORMAERASES ALL CONTENTS AND FORMAERASES ALL CONTENTS AND FORMAERASES ALL CONTENTS AND FORMATTINGTTINGTTINGTTINGTTING

Formats Erases formatting but leaves contents.

Contents Erases the contents but leaves the formatting.

Comments Erases any comments inserted using the Insert menu’s Comment command.

Table 2-3 The Clear submenu’s commands.

Undoing MistakesUndoing MistakesUndoing MistakesUndoing MistakesUndoing Mistakes
If you make a mistake while entering data or editing your worksheet, you can use the Undo
toolbar button to reverse the effects of your last actions. You can also undo the Undo op-
eration by clicking the Redo toolbar button. To reverse the effects of a series of most re-
cent actions, click the arrow beside the Undo toolbar button and select multiple actions from
the list. To redo a series of last actions, click the arrow beside the Redo toolbar button and
select multiple actions from the list.

Copying, Cutting, and PastingCopying, Cutting, and PastingCopying, Cutting, and PastingCopying, Cutting, and PastingCopying, Cutting, and Pasting
You can copy or cut the contents of cells and ranges and then paste them into other loca-
tions. This means you don’t have to repeatedly type a label, value, or formula. You can type
the entry just once and then copy or move it.

TIPTIPTIPTIPTIP With most programs, when you copy or cut something, the program places it on the
Windows clipboard. The only catch with the Windows clipboard is that it can hold only
one copied or cut piece of information at a time. So if you copy or cut another piece
of information, the program replaces what the clipboard previously stored. Office 2000
has a nifty new feature called the Clipboard toolbar that allows you to store up to 12
pieces of copied or cut information at a time. To use the Clipboard toolbar, choose
the View menu’s Toolbars command and then choose the Toolbars submenu’s Clip-
board command.
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Copying Labels and VCopying Labels and VCopying Labels and VCopying Labels and VCopying Labels and Valuesaluesaluesaluesalues
Suppose, for example, that the numbers shown in column C of the budgeting worksheet
represent the budgeted expenses for January and that the same figures are projected for
February and March (see Figure 2-13). Rather than reenter the same values, you could copy
the values already stored in column C.

Figure 2-13 The simple budgeting worksheet.

To copy the labels and values for such an operation, follow these steps:

1. Select the cell or range to be copied.

In Figure 2-13, this would mean you select the range C1:C5. The easiest method for
selecting a specific cell or range is by clicking or clicking and dragging the mouse.

2. Click the Copy toolbar button, or choose the Edit menu’s Copy command.

When you do this, Excel places a copy of the labels and values on the clipboard.

3. Select the destination cell or the cell in the upper left corner of the destination range.

If you want to duplicate the selected cells more than once, select the multiple destina-
tion ranges in their entirety. For the worksheet shown in Figure 2-13, for example, you
would select the range D1:E5.

4. Click the Paste toolbar button, or choose the Edit menu’s Paste command.

When you do this, Excel copies the worksheet range from the clipboard into the speci-
fied worksheet range (see Figure 2-14).

Figure 2-14 A worksheet with two copies of C1:C5 pasted in D1:E5.
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NOTENOTENOTENOTENOTE If you paste a copy of a single cell into a multiple-cell range, the contents of the cell
are duplicated in each cell in the destination range.

TIPTIPTIPTIPTIP You can also copy a cell or range with the mouse. Just select the cell or range, hold
down the Ctrl key, point to the black border around the cell or range so that the mouse
pointer changes from a cross to an arrow, and then drag the cell or range to a new
location.

Copying FormulasCopying FormulasCopying FormulasCopying FormulasCopying Formulas
When you copy labels and values, Excel duplicates the contents of the copied cell or cells
and pastes the data into the selected range. When you copy a formula, however, Excel ad-
justs any cell references used in the formula. This important difference can be illustrated
by copying the formula in cell C7 of Figure 2-14, =C1+C2+C3+C4+C5, into cells D7 and
E7. To do this, follow these steps:

1. Select the cell or range with the formula(s) you want to copy.

In the example of the worksheet shown in Figure 2-14, you would select cell C7.

2. Click the Copy toolbar button.

Excel moves a copy of the formula in cell C7 to the clipboard.

3. Select the destination range D7:E7.

In the example of the worksheet shown in Figure 2-14, you would select the range D7:E7.

4. Click the Paste toolbar button.

Excel adjusts the formulas for the column in question and pastes the formula
=D1+D2+D3+D4+D5 into cell D7 and the formula =E1+E2+E3+E4+E5 into cell E7.
Figure 2-15 shows the worksheet after copying the formula.

Figure 2-15 The budgeting worksheet after copying the formula in cell C7 into cells D7 and E7.
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The formula changes that Excel makes aren’t a mistake. Excel assumes—unless you tell it
otherwise—that the cell references in your formulas are relative. When Excel copies and
pastes a formula with relative cell references, it adjusts them.

To prevent Excel from automatically adjusting the relative references of copied formulas,
you can make them absolute. Simply place a dollar sign ($) in front of the part or parts you
don’t want Excel to adjust. For example, to tell Excel not to adjust the formula at all, place
a dollar sign in front of both the column letter and row number like this $A$1. To allow
Excel to adjust row numbers but not column letters, put a dollar sign in front of the col-
umn letter but not the row number, like this: $A1. And to allow Excel to adjust column letters
but not row numbers, put a dollar sign in front of the row number but not the column let-
ter, like this: A$1.

Special Pasting OptionsSpecial Pasting OptionsSpecial Pasting OptionsSpecial Pasting OptionsSpecial Pasting Options
If you want to specify pasting options, instead of just clicking the Paste button after copy-
ing or cutting, choose the Edit menu’s Paste Special command. Excel displays the Paste
Special dialog box shown in Figure 2-16. To paste a row of cells as a column of cells or vice
versa, select the Transpose check box. To paste only a portion of the copied or cut cells’
contents, click a Paste option button other than All. For example, to paste only the com-
ments in a cell, click the Comments option button under Paste. To add, subtract, multiply,
or divide the values in the copied range with the values in the destination range, click the
Add, Subtract, Multiply, or Divide option button under Operation. To tell Excel it shouldn’t
paste blank cells over values, select the Skip Blanks check box.

Figure 2-16 The Paste Special dialog box.
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Moving Labels, VMoving Labels, VMoving Labels, VMoving Labels, VMoving Labels, Values, and Formulasalues, and Formulasalues, and Formulasalues, and Formulasalues, and Formulas
To move, rather than copy, a selected range, follow the same procedure, but click the Cut
toolbar button or choose the Edit menu’s Cut command instead of choosing the Copy
command. Excel removes the selected contents from their original location and allows you
to paste them in a new location.

NOTENOTENOTENOTENOTE When you move a formula, Excel doesn’t adjust the relative references used in the
moved formula.

You can also move a cell or range with the mouse by selecting the cell or range and point-
ing to the black border around the cell or range so that the mouse pointer changes from a
cross to an arrow. Then drag the cell or range to a new location.

Filling RangesFilling RangesFilling RangesFilling RangesFilling Ranges
To continue a pattern you’ve begun, use the fill handle in the lower right corner of a cell or
range. For example, if you begin the pattern 0, 5, 10 and want to continue it down a column,
select the cells holding these values and click the little black square in the lower right corner
of the range. The mouse pointer changes from a white outlined cross to a black cross. Now
drag the mouse down the column as far as you want the pattern to go. This procedure also
works for easily identifiable patterns of labels, such as months of the year and days of the week.

Inserting and Deleting Cells,Inserting and Deleting Cells,Inserting and Deleting Cells,Inserting and Deleting Cells,Inserting and Deleting Cells,
Rows, Columns, and WRows, Columns, and WRows, Columns, and WRows, Columns, and WRows, Columns, and Worksheetsorksheetsorksheetsorksheetsorksheets

Excel lets you insert and delete cells, rows, columns, and worksheets in your workbook with
speed and efficiency. You can easily delete what you no longer need or insert new items
between existing entries when you need more space.

Using the Insert CommandUsing the Insert CommandUsing the Insert CommandUsing the Insert CommandUsing the Insert Command
To insert a row, click any cell in the row below where you want a row inserted. Then choose
the Insert menu’s Rows command.

To insert a column, click any cell in the column to the right of where you want a column
inserted and choose the Insert menu’s Columns command.

To insert a cell in a column or row, choose the Insert menu’s Cells command. Excel displays
the Insert dialog box shown in Figure 2-17. Click the Shift Cells Right button to insert a
new cell in a row or click the Shift Cells Down button to insert a new cell in a column. After
you’ve selected the appropriate option button, click OK.
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Figure 2-17 The Insert dialog box.

To insert a worksheet, display the worksheet in front of which you want to create a new
worksheet and choose the Insert menu’s Worksheet command.

Using the Delete CommandUsing the Delete CommandUsing the Delete CommandUsing the Delete CommandUsing the Delete Command
To delete a cell, range, row, or column, select the specific cell or range or any cell in the row or
column you want to delete and choose the Edit menu’s Delete command. Excel displays the
Delete dialog box shown in Figure 2-18. Describe whether you want to shift the remaining cells
up or to the left, or whether you want to delete the entire row or column, and click OK.

Figure 2-18 The Delete dialog box.

Excel attempts to adjust the cell references and range definitions used in formulas for row
and column insertions and deletions. For example, if a formula uses values in column C and
you delete column B so that column C becomes the new column B, Excel adjust the for-
mulas to read column B. If you delete a cell referenced in a formula, however, Excel replaces
the formula’s reference with the error message #REF, indicating that the formula originally
referenced a now-deleted cell.
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Using Find and ReplaceUsing Find and ReplaceUsing Find and ReplaceUsing Find and ReplaceUsing Find and Replace
Excel provides two commands that you can use to search your workbook for specific en-
tries. The Find command simply locates the contents you’re looking for. The Replace com-
mand locates the contents and then gives you the option of replacing them with a new label,
value, or formula.

Using the Find CommandUsing the Find CommandUsing the Find CommandUsing the Find CommandUsing the Find Command
To search your worksheet and locate specific entries, choose the Edit menu’s Find command.
Excel displays the Find dialog box shown in Figure 2-19.

Figure 2-19 The Find dialog box.

Enter the label, value, or formula you want to find in the Find What text box, use the drop-down
list boxes and check boxes to specify the parameters of your search, and then click Find Next to
begin. If Excel finds an entry that matches your search parameters, it moves the cell selector to
that cell. To resume searching, click Find Next again. Click Close when you’re finished.

Using the Replace CommandUsing the Replace CommandUsing the Replace CommandUsing the Replace CommandUsing the Replace Command
When you choose the Edit menu’s Replace command, Excel displays the Replace dialog box
shown in Figure 2-20.

Figure 2-20 The Replace dialog box.

Enter the item you want to find in the Find What text box and the label, value, or formula
with which you want to replace it in the Replace With text box. Use the drop-down list box
and check boxes to specify the parameters of your search.

www.LisAri.com



Chapter 2Chapter 2Chapter 2Chapter 2Chapter 2 QuickPrimer™ on Using Excel 3333333333

Click Find Next and Replace to search for and replace entries one by one. Or click Replace
All to have Excel automatically find and replace all occurrences of the entry without request-
ing verification from you. Click Close when you’re finished.

TIPTIPTIPTIPTIP With large or complex workbooks, you can streamline your find and replace efforts
by first selecting the specific range you want to search. If you don’t do this, Excel
searches your entire workbook.

Checking YChecking YChecking YChecking YChecking Your Spellingour Spellingour Spellingour Spellingour Spelling
Excel lets you check the spelling of a selected word, within a selected range or within an
entire workbook. To check spelling, click the Spelling toolbar button. If Excel finds a word
that’s not in its dictionary, it displays the Spelling dialog box (see Figure 2-21).

Figure 2-21 The Spelling dialog box.

If one of Excel’s suggestions is correct, select it from the list box and click Change. If you
want to change all occurrences of the misspelling to the suggestion you selected, click Change
All. If you want to ignore the misspelling and continue, click Ignore. If you want to Ignore
all occurrences of the spelling, click Ignore All. If you want Excel to recognize the word in
future documents and spell checks, you can add it to the dictionary by clicking Add.

Formatting WFormatting WFormatting WFormatting WFormatting Workbooksorkbooksorkbooksorkbooksorkbooks
With proper formatting, your worksheets are easier to read and more visually attractive.
Fortunately, Excel includes a rich set of easy-to-use tools for formatting your workbook data
so it’s more enjoyable and easier to read.
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Using a Predesigned FormatUsing a Predesigned FormatUsing a Predesigned FormatUsing a Predesigned FormatUsing a Predesigned Format
Excel’s AutoFormat feature performs many standard formatting tasks in a single operation:
setting fonts, aligning labels, setting column width and row height, establishing numeric
and date/time formats, and adding borders and rules.

To use AutoFormat, you first enter worksheet labels, values, and formulas, as shown in Figure 2-22.

Figure 2-22 The budgeting worksheet before an AutoFormat is applied.

To use the AutoFormat command, follow these steps:

1. Select the worksheet range you want to format.

In Figure 2-22, you would select the range A1:D7.

2. Choose the Format menu’s AutoFormat command.

Excel displays the AutoFormat dialog box (see Figure 2-23).

Figure 2-23 The AutoFormat dialog box.
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3. Select the AutoFormatting options you want to use.

Click the Options button if you want to specify which AutoFormatting options should
be applied to your worksheet selection. When you do this, Excel adds Options check boxes
to the AutoFormat dialog box. Select and clear these check boxes to selectively apply
individual components of an AutoFormat.

4. Select an AutoFormat by clicking it.

The AutoFormat pictures show roughly what the AutoFormat formatting looks like.

5. Click OK to apply the format to the range you selected.

Figure 2-24 shows what the budgeting worksheet looks like after the AutoFormat se-
lected in Figure 2-23 is applied.

Figure 2-24 A worksheet range with an AutoFormat applied.

TIPTIPTIPTIPTIP If you like the AutoFormat feature and find yourself using it a lot, you can easily add
the AutoFormat button to the toolbar. To do this, click the button with the arrows at
the far right side of the toolbar. (This button is called More Buttons.) Click Add Or
Remove Buttons from the box of buttons that pops up, and then select AutoFormat
from the list of formatting buttons.

Formatting ManuallyFormatting ManuallyFormatting ManuallyFormatting ManuallyFormatting Manually
As you create more complex and specialized worksheets, your formatting efforts require similar
treatment. The following paragraphs briefly detail each of Excel’s formatting features.

Aligning Labels and VAligning Labels and VAligning Labels and VAligning Labels and VAligning Labels and Valuesaluesaluesaluesalues
Excel normally aligns numbers against the right edge of a cell and text against the left edge.
You can override these default alignments by using the Left Align, Center, Right Align, and
Merge And Center buttons on the toolbar.

The Left Align, Center, and Right Align toolbar buttons work as you might expect. For
example, to left align the contents of selected cells, click the Left Align button.

www.LisAri.com



3636363636 MBAMBAMBAMBAMBA’’’’’s Guide to Micrs Guide to Micrs Guide to Micrs Guide to Micrs Guide to Microsoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000

The Merge And Center toolbar button is a little more complex. It lets you center a label
across a selection of cells. For example, you can insert a new row and enter a label in cell
A1 of the budgeting worksheet (as shown in Figure 2-25) and then center it across the range
A1:D1.

Figure 2-25 A label in cell A1.

To center the label,first select the range and then click the Merge And Center toolbar button.
Figure 2-26 shows the worksheet after this alignment.

Figure 2-26 A label centered across the range A1:E1.

You can access a more sophisticated array of alignment features by selecting the cell or range
you want to align, choosing the Format menu’s Cells command, and clicking the Alignment
tab in the Format Cells dialog box (see Figure 2-27).  The Horizontal drop-down list box
lets you align cell contents in the same ways as the Left Align, Center, Right Align, and
Merge And Center tools do. The Vertical drop-down list box allows you to align cell con-
tents at the top, center, or bottom of the cell. The Orientation box allows you to rotate the
cell contents.

The Text Control boxes provide you with several more specialized alignment options. The
Wrap Text check box allows you to wrap a long line of text into multiple lines in a single
cell. The number of lines varies depending on the amount of text and the width of the cell.
The Shrink To Fit check box allows you to decrease the size of the numbers or letters in a
cell so that they fit in the current size constraints of the cell. The Merge Cells check box
allows you to combine cells into larger, single cells.
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Figure 2-27  The Alignment tab of the Format Cells dialog box.

Formatting NumbersFormatting NumbersFormatting NumbersFormatting NumbersFormatting Numbers
You can assign numeric formats such as dollar signs, percentage symbols, and commas. To
quickly assign these specific common formats, select the cell or range you want to format
and click the Currency Style, Percent Style, or Comma Style toolbar button. To assign other
numeric formats, follow these steps:

1. Choose the Format menu’s Cells command, and click the Number tab.

Excel displays the Number tab of the Format Cells dialog box, as shown in Figure 2-28.

Figure 2-28 The Number tab of the Format Cells dialog box.
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2. Select a numeric formatting category from the list on the left.

In a budgeting worksheet, you would probably choose the Accounting category.

3. Use the boxes and buttons for the category you chose to specify the exact formatting.

In a budgeting worksheet, for example, you might need to select a different currency
symbol from the Symbol drop-down list box.

4. Click OK.

Changing Font and Font SizeChanging Font and Font SizeChanging Font and Font SizeChanging Font and Font SizeChanging Font and Font Size
Excel offers a wide variety of choices for changing a selected font’s appearance, such as by
adding boldfacing or underlining, for changing a font, and for specifying a different size.

To add effects such as boldfacing, italics, and underlining, you can use the Bold, Italic, and
Underline font buttons on Excel’s toolbar. To use any of these buttons, simply select the
worksheet range you want to format and then click the button.

NOTENOTENOTENOTENOTE If you’re creating an Excel worksheet that you intend to publish on the World Wide
Web, you probably don’t want to use underlines in your formatting. Underlines are
usually reserved for hyperlinks.

To change the font of text, click the down arrow beside the Font toolbar button and select
a font from the list. If you open the Font drop-down list box, Excel displays the font’s name
using the font itself, so you can preview what the font looks like (see Figure 2-29). Fonts
listed with a TT icon beside them are TrueType fonts. Fonts built into your printer have a
printer icon next to them. If you use a TrueType font, the font you see on your screen will
be the same one that the printer prints. If you use a scalable printer font and the printer you
use doesn’t support your selection, the printer uses the closest-matching font.

Figure 2-29  The Font drop-down list box
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To change the size of text, click the down arrow beside the Size toolbar button. Fonts are
measured using points. One point is 1/72 of an inch. So a point size of 18 means that the
font is ¼ inch tall. Excel’s default point size is 10. You probably don’t want to use fonts smaller
than 10 points for legibility.

Adding Color to Cells and TAdding Color to Cells and TAdding Color to Cells and TAdding Color to Cells and TAdding Color to Cells and Textextextextext
Excel allows you to add color and shading to your data to help you organize, clarify, and
emphasize the information on your worksheet—as well as to add interest.

To change the color of text, select the range you want to color, click the down arrow beside
the Font Color toolbar button, and then select a color for the text.

To add a background color to a range of cells, select the range, click the down arrow beside
the Fill Color toolbar button, and select a color for the cell background.

TIPTIPTIPTIPTIP You can select a background pattern instead of or in addition to a background color.
To do this, select the cell or range in which you want to have a background pattern,
choose the Format menu’s Cells command, and click the Patterns tab of the Format
Cells dialog box. Select a pattern from the Pattern drop-down list box, and click OK.

Creating BordersCreating BordersCreating BordersCreating BordersCreating Borders
To polish your worksheets and make them easy to read, you can add borders with the Bor-
ders toolbar button. To add a border to a cell or range, select the cell or range and click the
down arrow beside the Borders toolbar button.

Excel displays the box shown in Figure 2-30, illustrating common border patterns and place-
ments. To select a design for your cell or range, click it.

Figure 2-30 The border patterns and placements available from the Borders tool.
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TIPTIPTIPTIPTIP The border designs available from the Borders toolbar button are sufficient for most
uses. If you can’t find the pattern or placement you want, however, choose the For-
mat menu’s Cells command and click the Border tab. Then select a line style and place
it where you want it in the range.

Modifying Column and Row SizeModifying Column and Row SizeModifying Column and Row SizeModifying Column and Row SizeModifying Column and Row Size
As you reformat the labels and values in your worksheet, you may need to modify the stan-
dard column and row sizes to accommodate your formatting changes. To quickly increase
the column width to accommodate all text in the column but include no extra white space,
double-click the right border of that column heading. Normally, Excel automatically in-
creases row height when you increase point size, but you can perform the same trick on rows
by double-clicking the lower border of a row heading. This expands the row to the small-
est height possible that still fits all entries within that row.

To specify exact column width, select any cell in that column, choose the Format menu’s
Column command, and choose the Column submenu’s Width command. Enter the width
in characters in the Column Width text box (see Figure 2-31), and click OK.

Figure 2-31 The Column Width text box.

To specify exact row height, select any cell in that row and choose the Format menu’s Row
command and then choose the Row submenu’s Height command. Enter the height in points
in the Row Height text box, and click OK. To hide a row, select any cell in the row and choose
the Format menu’s Row command and then choose the Row submenu’s Hide command.
To redisplay a hidden row, select a range that includes cells in the rows above and below the
hidden row. Then choose the Format menu’s Row command, and choose the Row submenu’s
Unhide command.

To hide a column, select any cell in the column and choose the Format menu’s Column
command and then choose the Column submenu’s Hide command. To redisplay a hidden
column, select a range that includes cells in the columns to the left and right of the hidden
column. Then choose the Format menu’s Column command, and choose the Column
submenu’s Unhide command.
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Using the Format PainterUsing the Format PainterUsing the Format PainterUsing the Format PainterUsing the Format Painter
Excel provides a feature that allows you to quickly copy the formatting from one cell to
another while leaving the cell’s contents intact. To copy cell formatting, select the cell with
the formatting you want to copy. Next, click the Format Painter toolbar button, and then
select the cell or range to which you want to apply the formatting.

Conditional FormattingConditional FormattingConditional FormattingConditional FormattingConditional Formatting
If you want to format only those cells that meet certain criteria, you can use Excel’s Con-
ditional Formatting feature. You might want to do this, for example, if you want to high-
light cells in a budgeting worksheet that contain values larger than 200.

To apply conditional formatting, select the range of cells you want to include in the condi-
tional formatting filters and then follow these steps:

1. Choose the Format menu’s Conditional Formatting command.

Excel displays the Conditional Formatting dialog box (see Figure 2-32).

Figure 2-32 The Conditional Formatting dialog box.

2. Enter the first criteria, using the drop-down list boxes and text boxes provided.

For example, if you want Excel to display values greater than $500 in red italic boldface,
indicate that you want to conditionally format cells with values greater than 500, as shown
in Figure 2-32.

3. Click Format to describe how you want Excel to format the cells with contents that fit
your criteria.

When you do this, Excel displays a variant of the Format Cells dialog box. Use it specify
the font, font size, font effects, and font color you want to use for cells that contain la-
bels or values meeting your conditions. Click OK to close the Format Cells dialog box
and return to the Conditional Formatting dialog box.

4. Add the conditional formatting rule.

Click Add, and Excel adds the conditional formatting rule. If you want to specify mul-
tiple criteria, repeat steps 1 and 2 for the other criteria.
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5. Click OK.

Excel applies the conditional formatting, as shown in Figure 2-33. The budgeting
worksheet displays values greater than 500 highlighted in red italic boldface.

Figure 2-33 Conditional formatting applied to values.

Printing WPrinting WPrinting WPrinting WPrinting Workbooksorkbooksorkbooksorkbooksorkbooks
Excel provides you with a wide variety of printing and presentation options, which is for-
tunate. As you move beyond the work of collecting and analyzing quantitative information,
you’ll usually want to share your information with others—typically by printing it.

TIPTIPTIPTIPTIP If you want to print a worksheet immediately without specifying print settings (this tech-
nique tends to work fine for small, simple worksheets), just click the Print toolbar button.

Setting Up PagesSetting Up PagesSetting Up PagesSetting Up PagesSetting Up Pages
The Page Setup dialog box, shown in Figure 2-34, gives you precise control over how your
worksheet will print. Click the Setup button in the Print Preview window or choose the File
menu’s Page Setup command to display the dialog box.

Figure 2-34 The Page Setup dialog box.
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The Orientation option buttons allow you to select either the standard portrait or a hori-
zontal landscape orientation for your printed worksheet pages. Use the Adjust To Scaling
options to reduce or enlarge the worksheet proportionally, or use the Fit To Scaling options
to fit the worksheet onto the number of pages you specify. Use the Paper Size drop-down
list box to specify the size of paper you’re using and the Print Quality drop-down list box
to select the printer resolution. Higher print-quality settings, of course, look crisper and are
more legible, but they take more time and toner to print. The maximum print quality set-
ting you have available depends on your printer’s capabilities.

Click the Margins tab, and use the Margins text boxes to enter the area in inches that you
want to leave around the outside edges of the paper and between the spreadsheet and any
header or footer. Use the Center check boxes to center your printed worksheet horizontally
or vertically between the margins you specify.

Click the Header/Footer tab, and select a common header or footer from the Header And Footer
drop-down list box. If you want to create your own header or footer, click Custom Header or
Custom Footer and use the dialog box Excel displays to enter the header or footer text.

Click the Sheet tab (shown in Figure 2-35) to specify the print area, as well as any rows or
columns you want to repeat on every page of a worksheet as titles. Select the Gridlines check
box to print the gray worksheet gridlines that you see onscreen. Select the Black And White
check box to print colors as black and white. Select the Draft Quality check box to print a fast,
low-quality copy without most graphics. Select the Row And Column Headings check box
to print the column letters and row numbers. Use the Comments drop-down list box to tell
Excel if you want to print comments, and if so, where you want the text to appear on the printed
page. Use the Page Order option buttons to specify the order in which multiple pages print.

Figure 2-35 The Sheet tab of the Page Setup dialog box.
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Previewing Before YPreviewing Before YPreviewing Before YPreviewing Before YPreviewing Before You Printou Printou Printou Printou Print
Previewing lets you see how a printed worksheet will look before you print it. When you
preview a worksheet, for example, you can see how many pages it takes to print and whether
or not all of the text fits as you think it does.

To preview a worksheet, click the Print Preview toolbar button or click Preview in the Print
dialog box to display the Print Preview window (see Figure 2-36).

Figure 2-36 The Print Preview window.

The Next and Previous buttons allow you to page back and forth through a multipage
worksheet. Click Zoom to zoom in on a page. Click Print to display the Print dialog box.
Click Setup to display the Page Setup dialog box.

Click Margins to view the header, footer, and page margins. You can change these margins
in the Print Preview window by dragging them. Click Page Break Preview to exit Print
Preview and view the worksheet in Page Break Preview view. To change page breaks in Page
Break Preview view, drag the breaks. To return to Normal view, choose the View menu’s
Normal command.

Click Close to go back to the regular application window. After you view a worksheet in
Print Preview, Excel displays the page breaks in the worksheet as dotted lines.
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Printing WPrinting WPrinting WPrinting WPrinting Workbook Pagesorkbook Pagesorkbook Pagesorkbook Pagesorkbook Pages
You have two options for printing worksheets: If you want to use Excel’s default print set-
tings, just click the Print toolbar button. If you want to specify print options, follow these
steps:

1.  If you want to print only a specific area of a worksheet, select that area.

The easiest way to do this is by clicking and dragging the mouse.

2. Choose the File menu’s Print command.

Excel displays the Print dialog box, as shown in Figure 2-37.

Figure 2-37 The Print dialog box.

3. Specify which pages you want to print.

If a single worksheet is larger than one printed page, use the Print Range options to specify
whether you want all pages or only some pages to print.

4. Specify what portion of the workbook you want to print.

Use the Print What option buttons to tell Excel whether you want to print only the cells
you selected, only the worksheet you currently have displayed, or all of the worksheets
in the workbook.
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5. Specify how many copies Excel should print.

Use the Number Of Copies box to tell Excel how many copies you want to print. Select
or clear the Collate check box to specify the order in which pages of multiple copies should
print.

NOTENOTENOTENOTENOTE The Print dialog box also lets you print to a file. When you print to a file, other people
can print the file even if they don’t have Excel. All they need to do is copy the file to
their printer port.

6. Click OK.

Excel prints the workbook according to your specifications.
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In This ChapterIn This ChapterIn This ChapterIn This ChapterIn This Chapter
• Understanding Excel’s Charting Terms

• Presenting Data with Charts

• Mapping Geographic Data

Excel’s Chart Wizard allows you to quickly and easily create professional, presentation-
quality charts based on worksheet data. This chapter walks you through the steps you

take to work with the Chart Wizard, paying particular attention to how you can use charts
as powerful tools for better communicating complex information.

NOTENOTENOTENOTENOTE The last section of the chapter, “Mapping Geographic Data,” briefly discusses the
Microsoft Map tool, which you can use to create data maps.

Understanding Excel’Understanding Excel’Understanding Excel’Understanding Excel’Understanding Excel’s Charting Ts Charting Ts Charting Ts Charting Ts Charting Termsermsermsermserms
In order to easily work with Excel’s Chart Wizard, you’ll want to learn both how Excel views
to-be-plotted data and the terminology that Excel uses to refer to the parts of a chart.

How Excel Sees Chart DataHow Excel Sees Chart DataHow Excel Sees Chart DataHow Excel Sees Chart DataHow Excel Sees Chart Data
To easily use Excel for charting, you need to learn three key terms: data points, data series,
and data categories.

The individual values you plot in a chart are called data points. Because a chart visually rep-
resents one or more numeric values, data points are always values. Note, however, that most

4747474747
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formula results are also numeric, which means that you can also plot formulas. (Actually,
in this case, you’re really plotting the values that the formula calculates.)

The term data series refers to a collection of values that are all related—that are all part of
the same set. That might sound complicated, but it’s really not. If you want to chart monthly
interest rates over the last 10 years, that collection of interest-rate percentages is a data series.
If you want to plot advertising expenditures over the last 12 months, that collection of ex-
pense values is a data series.

Most charts you create will use more than one data series. For example, if you wanted to
compare sales revenues of three competitors, each competitor’s sales revenues would prob-
ably constitute its own data series. In the worksheet shown in Figure 3-1, you can see the
annual sales revenues for three fictitious companies: Anderson Company, Baker Incorpo-
rated, and Carson Corporation. The data points that show Andersen’s revenue represent a
data series. The data points that show Baker’s revenue represent another data. And the data
points that represent Carson’s revenue represent still a third and final data series.

Figure 3-1 A simple worksheet with sales revenue data.

The term data categories refers to the secondary view, or perspective, on to-be-charted data.
If you look at Figure 3-1 again, you can also see Year 1 data points, Year 2 data points, Year
3 data points, and so on. Each year’s collection of data points represents a data category. The
collection of Year 1 data points represents the Year 1 data category. Similarly, the Year 2 data
points represent the Year 2 data category. The same thing is true of the Year 3, Year 4, and
Year 5 data points.

People commonly get confused about the differences between data series and data catego-
ries (in part because Microsoft’s product documentation typically hasn’t done a very good
job of defining and distinguishing these two terms). You can use the following tips to help
distinguish between data series and data categories in your own charts:

• In general, if you look at a chart and ask, “What does this chart show,” every concise
answer identifies a data series. Figure 3-2 shows a simple line chart that plots the ficti-
tious sales revenue from the worksheet shown in Figure 3-1. If someone asks you to
describe what this chart shows, you’ll probably say something like, “Well, it shows
Anderson’s revenue, Baker’s revenue, and Carson’s revenue.” Which is not a coincidence;
charts show data series. Andersen’s revenue is a data series. And so is Baker’s revenue,
and so is Carson’s revenue.
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• Any chart that shows how some value changes over time is a time-series chart. In any
time-series chart, the data categories will be some time interval, such as months or quarters
or years. In Figure 3-2, for example, the chart plots sales revenue over a five-year period
of time. Therefore, the chart is a time-series chart and uses time-interval data catego-
ries. In the case of Figure 3-2, the data categories are years.

Figure 3-2 A line chart of the sales revenue data shown in Figure 3-1.

Now that you understand the three terms data points, data series, and data categories, you need
to know just two final details about the to-be-charted Excel data. First, and as Figure 3-1
shows, you want not only to provide the actual data point values, but you also want to en-
ter labels that name the data series and the data categories. In Figure 3-1, for example, you
can see that cells A2, A3, and A4 hold labels that describe the names of the companies. In
cells B1, C1, D1, E1, and F1, you see labels that identify the time intervals used as the data
categories. Including data category and data series names in your worksheet is important.
If you include this information in your worksheet, it’s easily added later to your chart.

Second, note that Excel limits the number of data points and data series you can plot in a
chart. A data series may hold no more than 4000 data points, for example. A chart may show
no more than 255 data series. These constraints mean that you may sometimes need to
arrange large data series or big sets of data series vertically by putting data series into
worksheet columns rather than rows. Note that for smaller data series or small numbers of
data series, a horizontal arrangement like that shown in Figure 3-1 works well.

Components of Excel ChartsComponents of Excel ChartsComponents of Excel ChartsComponents of Excel ChartsComponents of Excel Charts
Excel’s Chart Wizard and documentation use several charting terms: data markers, data-marker
descriptions, legend, chart text, plot area, and chart area. You’ll find it useful to understand just
what these words and phrases mean, so the bulleted list that follows provides definitions.
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• Data markers are the graphical elements used to represent individual data point values
in a chart. Figure 3-2, for example, uses symbols, or points, on a line to show data point
values. Other types of charts in Excel use other data markers. A chart that uses columns
or bars, for example, has column or bar data markers. A pie chart has pie-slice data markers
(see Figure 3-3), and so on.

Figure 3-3 A simple pie chart.

• Excel typically describes and qualifies data markers using the data-marker descriptions such
as axis scales and data labels. Different types of charts use different data-marker descrip-
tions. Bar, column, and line charts use axis scales. (This is what Figure 3-2 shows, of
course.) Pie and doughnut charts use data labels (see Figure 3-3).

• A legend names and identifies the data series you’ve plotted. In Figure 3-3, the legend
names the data series and then shows which colors are used for which pie slices.

• Chart text describes a chart or some part of a chart. Figure 3-2, for example, shows a chart
title (Industry Continues to Grow) and subtitle (five-year forecast of domestic revenues).
Figure 3-3 shows an example of a text box such as you might use to provide free-form
annotation of a chart.

• The plot area of a chart is the area that includes the data markers and data-marker de-
scriptions. In Figure 3-2, the rectangle that shows the lines and scales represents the plot
area. In the chart shown in Figure 3-3, the circle that shows the slices of pie and the data
labels that identify the slices of pie comprise the plot area.

• The chart area includes plot area, any chart text, and a legend.
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Presenting Data with ChartsPresenting Data with ChartsPresenting Data with ChartsPresenting Data with ChartsPresenting Data with Charts
Once you understand the terms that Excel uses to describe to-be-charted data and the parts
of a chart, you can easily create charts. In essence, you need to simply select the worksheet
data you want to chart, indicate where Excel should place the chart, and then tell the Chart
Wizard to create the chart.

Using the Chart WizardUsing the Chart WizardUsing the Chart WizardUsing the Chart WizardUsing the Chart Wizard
To use the Chart Wizard, first enter your to-be-charted data in an Excel worksheet. As
mentioned earlier, you want to include not only the data series data points but also the la-
bels that identify the data series and the data categories. Figure 3-4 shows an example of
how you might do this.

Figure 3-4 A simple worksheet with data you might plot in a chart.

Once you have the data in a worksheet, follow these steps to create a chart that visually depicts
the data:

1. Select the data you want to plot in the chart.

To select the data, select the worksheet range that includes the data series and any data
series names and data categories names. In Figure 3-4, you would select the worksheet
range A1:G3.

NOTENOTENOTENOTENOTE If you arrange your data series in the way shown in Figure 3-4, Excel can usually cor-
rectly guess what the data series are, what labels show data series names, and what
labels show the data categories’ names.

2. Start the Chart Wizard.

You can do this by clicking the Chart Wizard button on the toolbar. Or you can choose
the Insert menu’s Chart command. Excel displays the first Chart Wizard dialog box (see
Figure 3-5).
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Figure 3-5 The first Chart Wizard dialog box.

3. Select the type of chart you want.

Select one of Excel’s chart types from the Chart Type list box. Excel provides 14 differ-
ent types of charts: Column, Bar, Line, Pie, XY (Scatter), Area, Doughnut, Radar, Sur-
face, Bubble, Stock, Cylinder, Cone, and Pyramid.

TIPTIPTIPTIPTIP The next section of this chapter, “Choosing the Right Chart Type,” summarizes some
of the rules of thumb that people often use to choose a particular chart type.

4. Select the Chart sub-type

After you select the Chart type, Excel displays the different versions available for the chart
type as clickable buttons in the Chart Sub-type box. Excel displays a short description
of the selected chart sub-type in the area below the Chart Sub-type box. To select a chart,
click the button that looks like the chart you want. After making your selection, click Next.

NOTENOTENOTENOTENOTE You can tell Excel to display a rough-draft version of the chart you’re creating by clicking
the Press And Hold To View Sample button.

5. Verify that Excel has correctly interpreted the to-be-charted data.

When Excel displays the second Chart Wizard dialog box (see Figure 3-6), use it to verify
that Excel is retrieving the correct data from the worksheet (this should be the case if you
select the data correctly in step 1) and that it has correctly identified the data series. If
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Excel hasn’t correctly interpreted the to-be-plotted data, click the worksheet button at
the right end of the Data Range text box. When Excel minimizes the Chart Wizard dialog
box, reselect the correct range. To restore the Chart Wizard dialog box, click the worksheet
button a second time. If Excel has misinterpreted how you’ve organized your worksheet
data—Excel assumes the chart has fewer data series than data categories—click the other
Series In option button. Click Next when you’re finished.

Figure 3-6 The second Chart Wizard dialog box.

NOTENOTENOTENOTENOTE You can return to a previous Chart Wizard dialog box by clicking the Back button.

6. Add chart text as needed.

When Excel displays the third Chart Wizard dialog box (see Figure 3-7), you use its Titles
tab to add a chart title and axis titles. To add such chart text, just click the appropriate
text box and type the text you want. Click Next when you’re finished.
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Figure 3-7 The third Chart Wizard dialog box.

NOTENOTENOTENOTENOTE Excel updates the chart picture shown on the third Chart Wizard dialog box for any
text you add.

TIPTIPTIPTIPTIP The other tabs of the third Chart Wizard dialog box provide options for changing and
customizing the chart’s appearance. The “Customizing Your Charts” section of this
chapter describes how to use these tools to tailor Excel’s charts to your requirements.

7. Choose a location for the new chart.

Excel lets you place charts either as free-floating graphical objects in a worksheet or on
their own individual chart sheets. You use the fourth Chart Wizard dialog box (see Fig-
ure 3-8) to choose which location you want for your chart. To add a new sheet to the chart,
click the As New Sheet option button and then enter a name for the new chart sheet.
To add the chart as a free-floating object to an existing worksheet, click the As Object
In option button and then select the worksheet from the As Object In drop-down list
box. When you complete this step, you’ve finished creating the chart. Click Finish.

Figure 3-8 The fourth Chart Wizard dialog box.

Figure 3-9 shows how the worksheet data from Figure 3-4 looks in a column chart that re-
sides on its own chart sheet. To view the chart, click its sheet tab. To print the chart in the
selected sheet, simply click the Print toolbar button or choose the File menu’s Print command.
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Figure 3-9 A column chart on a chart sheet.

Figure 3-10 shows the same worksheet data as that shown in Figure 3-9, except this time
the worksheet data is depicted in an area chart that’s free-floating as an object in a worksheet.
You can resize any worksheet object, including a chart, by clicking the object and then
dragging the square selection handles that appear on the sides and corners of the object.

Figure 3-10 An area chart object in a worksheet.
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To print a free-floating chart object, click it and then click the Print toolbar button or choose
the File menu’s Print command. You can also print the chart object by printing the worksheet
over which it floats.

Choosing the Right Chart TChoosing the Right Chart TChoosing the Right Chart TChoosing the Right Chart TChoosing the Right Chart Typeypeypeypeype
Choosing the appropriate chart type is probably at least as much art as science. Nevertheless,
it’s still worthwhile to briefly discuss the three issues that you’ll commonly want to consider
as you choose a chart type: the basic data comparison that you want a chart to make, the prin-
cipal message that you want a chart to communicate, and the relative strengths and weaknesses
of the various chart types. All three factors greatly affect your choice of a chart type.

The Five Data Comparisons That Charts MakeThe Five Data Comparisons That Charts MakeThe Five Data Comparisons That Charts MakeThe Five Data Comparisons That Charts MakeThe Five Data Comparisons That Charts Make
Charts allow you to visually compare data in five basic ways, which means that your first
step in determining the appropriate chart type is often simply to consider what data com-
parison you want to make. Suppose, for example, that you’ve collected detailed product sales
revenue data for a golf equipment manufacturer. Using a chart, you might decide to look
at this data in any of the ways summarized in Table 3-1.

COMPCOMPCOMPCOMPCOMPARISONARISONARISONARISONARISON DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION

Part-to-whole Compares an individual data point value to the sum of a data series. Com-
paring sales of a particular golf club set to total sales, for example, is a part-
to-whole comparison.

Whole-to-whole Compares individual data point values to each other or data series to each
other. Comparing sales of a starter men’s golf club set to a starter women’s
golf club set, for example, is a whole-to-whole comparison.

Time-series Compares data point values from different time periods to show how values
change over time. Showing monthly sales over the last year, for example, is a
time-series comparison.

Correlation Compares different data series to explore correlation between the data se-
ries. Comparing industrywide sales to the average age of the population, for
example, is a correlation comparison.

Geographic Compares data values using a geographic map. Comparing sales by country,
for example, is a geographic comparison.

Table 3-1 Summary of the five data comparisons made in charts.

Once you decide what data comparison you want to make, it’s generally quite straightfor-
ward to identify the appropriate Excel chart types and sometimes even to identify appro-
priate chart sub-types.
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• To make a part-to-whole comparison when working with just a single data series, you
might choose a pie chart. (Pie charts plot only a single data series.) You might choose a
doughnut chart or area chart if you’re working with more than one data series.

• To make a whole-to-whole comparison, you might choose a chart that uses horizontal
data markers, such as a bar chart or one of the cylinder, cone, or pyramid chart sub-types
that uses a vertical data category axis and data markers. You might also choose a dough-
nut chart or radar chart.

• To make a time-series comparison, you would typically choose a chart that uses vertical
data markers, such as a column chart, a line chart, or one of the cylinder, cone, or pyra-
mid chart sub-types that uses a horizontal data category axis and data markers. You might
also choose the stock chart if you’re performing technical analysis of security prices.
(Time-series charts typically use a horizontal data category axis because of the Western
convention of using a horizontal axis to denote the passage of time.)

• To make a correlation comparison, you might choose the XY (scatter) chart if you’re working
with two data series or the bubble chart if you’re working with three data series. You might
also choose the surface chart if you want to explore trends in two dimensions.

• To make a geographic comparison, you would probably use Excel’s Data Map tool (de-
scribed in the chapter section “Mapping Geographic Data”) or, possibly, the surface chart.

Importance of the Chart’Importance of the Chart’Importance of the Chart’Importance of the Chart’Importance of the Chart’s Essential Messages Essential Messages Essential Messages Essential Messages Essential Message
A second important factor to consider is exactly what message you want to visually com-
municate with your chart. Typically, you can use the message as the chart title. But beyond
this, you may want to experiment with different chart types and sub-types to see which best
support your message.

NOTENOTENOTENOTENOTE Of course, a chart can and should also be used to visually explore data. Oftentimes,
information that’s hidden in raw, tabular presentations of data suddenly becomes
visible once you depict the data in a chart. This point is worth mentioning because
when you are exploring data—something you might do by viewing data in different
chart types—there probably shouldn’t be any rules. Quite literally, thinking “outside
the box” might often mean that you want to examine your data in unusual ways.
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Strengths and WStrengths and WStrengths and WStrengths and WStrengths and Weaknesses of Difeaknesses of Difeaknesses of Difeaknesses of Difeaknesses of Different Chart Tferent Chart Tferent Chart Tferent Chart Tferent Chart Typesypesypesypesypes
A third factor you’ll want to consider as you choose the best chart type is the relative strengths
and weaknesses of each chart type. One could, of course, write an entire book on this sub-
ject. But you may find it useful to consider the strengths and weaknesses that people gen-
erally ascribe to the basic chart types as you choose a chart.

NOTENOTENOTENOTENOTE In fact, someone has written a book—actually several books—about visually repre-
senting quantitative data. Edward Tufte has self-published several excellent books
about the visual representation of data, including the bestseller, The Visual Display of
Quantitative Information. These books, available from online bookstores, will be of
real interest and outstanding value to Excel users who frequently present data using
charts. Note that one of Tufte’s most elegantly argued points is that your charts
shouldn’t use more dimensions than your data—which essentially means that three-
dimensional charts (with the exception of well-crafted surface charts) are usually just
plain wrong.

Area charts plot data point values using lines. Optimally, they stack the lines so they show
cumulative data point values, and color the areas between the lines. Accordingly, area charts
have two noteworthy strengths: They can show both the trend in the first data series and also
the total of all the data series, and they can often create implicit total data series. Figure
3-11, for example, plots two data series: one for total expenses and one for profits. However,
the total of these data series does not implicitly create a third data series for total revenues.

Figure 3-11 Area charts, which plot data series as stacked areas, also show the total data series.
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NOTENOTENOTENOTENOTE You have the option of not stacking the areas of an area chart, and sometimes you’ll want
to do this, too. In Figure 3-10, for example, an area chart plots revenues and expenses
but doesn’t stack the areas. Note that this arrangement also created an implied, third data
series. In Figure 3-10, the visible portion of the revenue area shows profits.

Area charts also suffer from several noteworthy weaknesses, however. They make it diffi-
cult to see the individual data point values (although this is a two-edged sword because the
reduced emphasis on individual data point values also makes it possible to plot data series
with large numbers of data point values). They make it next to impossible to compare data
point values of the second and subsequent data series. (You can usually get a pretty good
idea about the first data series data point values, though.)

NOTENOTENOTENOTENOTE Area charts, as with any time-series graph, tend to suggest that time explains the
apparent trends. This can be misleading, first, because there may not really be any
trends and, second, because even if there are trends, the simple passage of time may
likely not be the cause.

Bar charts plot data point values in individual bars but arrange the bars so you calibrate them
using a horizontal values axis. Accordingly, bar charts work really well when you want to
compare data point values in a whole-item to whole-item data comparison and when the
data categories are not time periods. Another feature of a bar chart is that the horizontal
orientation of the chart makes it possible to comfortably use more lengthy data series names,
as shown in Figure 3-12. Bar charts suffer from one weakness in particular: because they
show each data point value with its own data marker, as you increase the number of data
points you’re plotting, the bars themselves become more narrow and less legible.

Figure 3-12 A simple bar chart that plots average tax deductions.
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TIPTIPTIPTIPTIP Cylinder, cone, and pyramid chart types possess the same general strengths and suf-
fer from the same general weaknesses as do the bar and column charts. In addition,
cylinder, cone, and pyramid chart types, because of their three-dimensionality, also
suffer from an additional weakness. The added dimension, while admittedly interest-
ing, often makes it more different to precisely compare data point values.

Bubble charts let you visually explore the relationships between data series by treating the
horizontal axis as a second values axis. To accomplish this, bubble charts plot pairs of data points.
In Figure 3-13, for example, the chart shows income and contribution and suggests, perhaps
surprisingly, that as people make more money, they only modestly increase their charitable
giving. Bubble charts differ from XY charts, which also show this same information, in that
Excel sizes the bubbles using the values of a third data point. While initially confusing, a bubble
chart lets you explore the relationships between two data series. (The only other Excel chart
type that lets you do this is the XY [scatter] chart.) If the bubble chart suffers from a weak-
ness, it is that the chart may suggest correlations or relationships that don’t exist.

Figure 3-13 A simple bubble chart that shows U.S. Internal Revenue Service data on the relation-
ship between income and charitable contributions.

NOTENOTENOTENOTENOTE You can statistically examine correlations and relationships using Excel’s regression
analysis tools as discussed in Chapter 4.
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TIPTIPTIPTIPTIP Compare the bubble chart shown in Figure 3-13 with the XY chart shown in Figure
3-21 to see the other way you might choose to visually show a relationship between
two data series.

Column charts plot data point values in individual bars but arrange the bars so you calibrate
them using a vertical values axis. Accordingly, column charts work really well when you want
to view data point values in a whole-item to whole-item data comparison and when the data
categories are time periods. Figure 3-14 shows a column chart that plots the future value of a
retirement savings account based on $2,000-a-year contributions and a 9% annual return.

Figure 3-14 A simple column chart that plots future values of a retirement account at various points
in the future.

Doughnut charts work similar to pie charts, plotting data series in concentric rings and
showing each data point value as a segment, or bite, of the ring. Compared to pie charts,
doughnut charts possess an advantage: they allow you to plot more than one data series. As
a practical matter, they suffer from the same weaknesses as pie charts: they don’t let you
compare data point values between series (even though they paradoxically show multiple
data series). They also limit you to small data sets. Almost always, something that appears
in a doughnut chart should instead be shown with some other chart type. Figure 3-15, for
example, compares the average deduction of taxpayers with $15,000 to $20,000 of adjusted
gross income (shown with the inner doughnut) with those taxpayers with $100,000 to
$200,000 of adjusted gross income (shown with the outer doughnut).
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Figure 3-15 Doughnut charts let you plot data series in concentric rings.

Line charts generally plot individual data points in a line, using either different data marker
symbols or different colored lines to distinguish the data series, and using a horizontal data
category axis. Because line charts de-emphasize individual data point values, they work well
for large data sets. With a line chart, you can literally plot thousands of data points. What’s
more, of all the Excel chart types, line charts tend to emphasize changes and trends in the
data point values, which can be useful. Figure 3-16, for example, uses a logarithmic values
axis, which means that it lets the viewer compare the rates of growth of a large company
growing at 5% annually with a small company growing at 50% annually. Predictably, how-
ever, line charts suffer from some weaknesses: a de-emphasis of individual data point val-
ues which can camouflage inappropriately small data sets and make it impossible to compare
individual data points, a tendency to show time-based trends that don’t exist, and a tendency
to show relationships between data series that don’t exist.
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Figure 3-16 A line chart with a logarithmic values axis lets you visually compare a small company’s
50% growth rate with a large company’s 5% growth rate.

NOTENOTENOTENOTENOTE In Figure 3-16, the small company’s higher growth rate shows up in its sales line’s
greater slope. With regular arithmetic scaling, however, the difference in growth rates
is hidden.

Pie charts, as almost everybody knows, show a single data series and depict individual data
points as segments of the circle, or slices of the pie. While this means that they allow people
to compare individual data point values to the total of all the data point values—and one
might argue this is a strength—in general, pie charts are without merit because they can
show only a single small data series. Almost always, something that appears in a pie chart
should instead be shown in a table. Figure 3-17, for example, uses both a table and a pie
chart to show the same data set: populations of major English-speaking countries. You’ll
probably agree that the table shown in the worksheet range A1:B6 works much better as a
communication tool than the pie chart.
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Figure 3-17 Although pie charts let you compare individual data point values to the total data point
values in a data series, a table almost always presents the information more clearly.

Radar charts plot each data category’s data point values on separate value axes and connect
the data point values of each data series with a line (see Figure 3-18). The strength of a radar
chart is that it may make it possible to precisely compare individual data point values within
a data category. The weakness of a radar chart is that it may make it difficult for you to com-
pare data point values in different categories (although this isn’t always a problem). You’re also
practically limited to a small set of data categories because the chart uses a separate value axis
for each. (You obviously can’t, for example, plot a set of data with 200 categories.)

Figure 3-18 A radar chart that compares labor-force distribution for Australia, Brazil, and Canada.
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Stock charts plot security prices in a common open-high-low-close format (see Figure
3-19). Note that if you do choose to create a stock chart, Excel expects you to organize your
data series in this order: volume, opening price, high price, low price, and closing price, as
shown in Figure 3-19.

Figure 3-19 A stock chart lets you plot up to five data series in an open-high-low-close format.

NOTENOTENOTENOTENOTE While this chart type comes from technical security analysis, the chart type can be
useful even to people who don’t chart security prices. One might use such a chart,
for example, to plot daily temperatures.

Surface charts plot data series in a three-dimensional grid, generally using color not to
identify data series but rather to indicate value axis ranges. The principal strength of a sur-
face chart is that it lets you show with equal emphasis both relationships within a data se-
ries and within a data category. A surface chart, however, also suffers from two weaknesses:
One, because the chart does show a three-dimensional surface, it’s easy for the topography
of the plot area to hide data—for peaks to hide valleys. Two, although the surface uses color
in its value calibrations, there really isn’t any agreed upon order to colors. Is the color red
“greater” than blue, for example? Is yellow “less than” green? Figure 3-20 shows a surface
chart that plots labor force distribution data for Australia, Brazil, and Canada.
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Figure 3-20 A surface chart that shows labor-force distributions for Australia, Brazil and Canada.

XY (Scatter) charts let you visually explore the relationships between data series by treat-
ing the horizontal axis as a second values axis. To accomplish this, XY charts actually plot
pairs of data points. In Figure 3-21, for example, the chart shows U.S. Internal Revenue
Service data on income and charitable contributions.  The huge strength of an XY chart is
that it lets you explore the relationships—perhaps causation or simply correlation—between
two data series. The XY chart is the only Excel chart type that lets you do this. If the XY
chart suffers from a weakness, it is that the chart may suggest correlations or relationships
that don’t exist. (You can use Excel’s regression analysis tools, discussed in Chapter 4, to ex-
amine whether two data series appear correlated.)

www.LisAri.com



Chapter 3Chapter 3Chapter 3Chapter 3Chapter 3 QuickPrimer™ on Charting 6767676767

Figure 3-21 A simple XY chart that compares U.S. Internal Revenue Service data on the relation-
ship between income and charitable contributions.

NOTENOTENOTENOTENOTE You aren’t limited to showing a single data series in an XY chart. Each data series,
however, must use the same pair of data point values.

Customizing YCustomizing YCustomizing YCustomizing YCustomizing Your Chartsour Chartsour Chartsour Chartsour Charts
You can easily customize your charts so they better fit your needs. You can, for example, re-
run the Chart Wizard. This approach is usually simplest. But you can also use Chart menu
commands to change specific elements of a chart. The paragraphs that follow  discuss each
of the two approaches because you’ll find occasion to use both.

Using the Chart Wizard to Customize a ChartUsing the Chart Wizard to Customize a ChartUsing the Chart Wizard to Customize a ChartUsing the Chart Wizard to Customize a ChartUsing the Chart Wizard to Customize a Chart
To use the Chart Wizard to customize a chart, select the chart and then click the Chart
Wizard toolbar button. Excel restarts the Chart Wizard, and you can step through the four
dialog boxes (described earlier in this chapter) to make your changes.

Note that you can make changes not described in the earlier discussion of the Chart Wiz-
ard, too. Figure 3-22, for example, shows the Custom Types tab of the first Chart Wizard
dialog box. The Custom Types tab displays a variety of hybrid charts in which different data
series use different data markers and also charts that use unusual color schemes. To use one
of these custom chart types, select it from the list.
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Figure 3-22 The Custom Types tab of the first Chart Wizard dialog box.

NOTENOTENOTENOTENOTE You can also change the chart type by clicking a chart and then choosing the Chart
menu’s Chart Type command. When you do this, Excel displays a dialog box, which
closely resembles the dialog box shown in Figure 3-22.

You can add to or change the data series plotted in a chart using the Series tab of the sec-
ond Chart Wizard dialog box, which is shown in Figure 3-23. To change a data series, click
its name in the Series list box and then change the values in the Name and Values boxes.
To add a data series to the chart, click Add, and then, after Excel adds the new series, use
the Name and Values boxes to name the data series and identify the worksheet range holding
the data series. To remove a data series, click the data series and then click Remove. Note,
too, that the Series tab also provides a box you use to specify which worksheet range holds
the data category names.
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Figure 3-23 The Series tab of the second Chart Wizard dialog box.

TIPTIPTIPTIPTIP  If you click the worksheet button shown at the right end of the Name, Values, and
Category (X) Axis Labels boxes, Excel minimizes the dialog box. You can then select
the cell or worksheet range holding the name, to-be-plotted data, or data category
names.

NOTENOTENOTENOTENOTE You can also change the chart type by clicking a chart and then choosing the Chart
menu’s Source Data command. When you do this, Excel displays a dialog box, which
closely resembles the dialog box shown in Figure 3-23.
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You can use the third Chart Wizard dialog box, shown in Figure 3-24, to change the text
you’ve used to annotate the change, the appearance of the chart’s axes, the gridlines used
within the plot area, the location of a legend (and whether you even want one of these),
whether data labels appear next to data markers, and whether a table of the plotted data also
appears in the chart. Figure 3-24, for example, shows the Axes tab. You use its check boxes
to indicate whether you want a category and value axis and, for the category axis, what
formatting you want. Rather than reading about what each of these options does, experi-
ment with them yourself. If your experimentation still leaves you with questions, click the
Question button in the dialog box’s upper right corner and then click the option you have
a question about.

Figure 3-24 The Axes tab of the third Chart Wizard dialog box.

TIPTIPTIPTIPTIP Typically you do want to apply common sense to your axes scaling, and especially the
scaling of your values axis. Using inappropriately small scaling factors, for example,
can exaggerate differences in data point values and changes in values—as illustrated
almost every night on the news report of the major stock market indexes. Similarly,
using inappropriately large scaling factors can hide important differences in values and
changes in values.

NOTENOTENOTENOTENOTE If you want to show the relative changes in values, you typically want to use logarithmic
scaling of the values axis. To use the logarithmic scaling, right-click the axis you want
to logarithmically scale, choose the Format Axis command, click the Scale tab, and
select the Logarithmic Scale check box.

www.LisAri.com



Chapter 3Chapter 3Chapter 3Chapter 3Chapter 3 QuickPrimer™ on Charting 7171717171

This book doesn’t show pictures of the other tabs. You can easily see them yourself by click-
ing the appropriate tab. Note, however, what each of the other tabs allows you to do. The
Gridlines tab displays check boxes you can select to add horizontal and vertical gridlines to
plot the area of your chart. The Legend tab displays a Show Legend check box, which you
can select to add a legend to the chart, and then Placement option buttons—Bottom, Cor-
ner, Top, Right, or Left—which you can use to indicate where you want the legend placed.
The Data Labels tab displays a set of option buttons you can use to indicate whether you want
the actual data point values or equivalent percentages written next to their data markers. Fi-
nally, the Data Table tab, if it appears, provides two check boxes, which you can select to add
a table and, optionally, a legend of the data point values to the bottom of the chart area.

NOTENOTENOTENOTENOTE You can also change the chart text, axes, gridlines, legend, data labels, or data table
by clicking a chart and then choosing the Chart menu’s Chart Options command.
When you do this, Excel displays a dialog box, which closely resembles the dialog box
shown in Figure 3-24.

You can use the fourth Chart Wizard dialog box, shown in Figure 3-25, to relocate a chart.
To do this, simply select the other option button when you see this dialog box. For example,
if the dialog box initially shows the As New Sheet option button selected, select the As
Object In option button—or vice versa.

Figure 3-25 The fourth Chart Wizard dialog box.

NOTENOTENOTENOTENOTE You can also change the chart location by clicking a chart and then choosing the Chart
menu’s Location command. When you do this, Excel displays a dialog box, which closely
resembles the dialog box shown in Figure 3-25.

www.LisAri.com



7272727272 MBAMBAMBAMBAMBA’’’’’s Guide to Micrs Guide to Micrs Guide to Micrs Guide to Micrs Guide to Microsoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000

Using the Shortcut Menu’Using the Shortcut Menu’Using the Shortcut Menu’Using the Shortcut Menu’Using the Shortcut Menu’s Format Commands Format Commands Format Commands Format Commands Format Command
While you can use the Chart Wizard or some of the equivalent Chart menu commands to
customize a chart, Excel doesn’t allow you to make every change using just these methods.
If you can’t use the Chart Wizard or an equivalent command to change some element of a
chart, you can right-click the part of the chart that you want to change and then choose the
Format command from the shortcut menu. For example, if you want to change the scaling
of the values axis, you can right-click the values axis and then choose the Format Axis com-
mand. (Obviously, if you right-click other parts of a chart, Excel displays a different For-
mat command which, in turn, displays a different dialog box.)

Some books on Excel spend pages describing the myriad changes you can make to each
specific part of a chart. But you probably don’t really need that level of instruction. In a
nutshell, you make only a handful of changes to each part of a chart:

• Patterns. Many of the Format dialog boxes display a Patterns tab that you can use to select
the colors and lines you want Excel to use to draw the chart object.

• Fonts. Any Format dialog box for an element that includes text provides a Font tab that
you can use to choose font, font style, font point size, and special text effects.

• Number. Any Format dialog box for an element that includes numbers provides a Number
tab that you can use to choose a numeric formatting style.

• Alignment. Any Format dialog box for an element that includes text provides an Align-
ment tab that you can use to align text.

• Scale. The Format dialog box for both the axes and the gridlines provides a Scale tab that
you can use to specify how Excel should calibrate and draw the axis or grid.

TIPTIPTIPTIPTIP Remember that if you have a question about how to work with some dialog box
option, you can click the Question button and then click the option to get a brief but
usually very helpful description. The Question button appears in the upper right cor-
ner of the dialog box and is marked with a question mark.

www.LisAri.com



Chapter 3Chapter 3Chapter 3Chapter 3Chapter 3 QuickPrimer™ on Charting 7373737373

Mapping Geographic DataMapping Geographic DataMapping Geographic DataMapping Geographic DataMapping Geographic Data
Excel includes a useful tool for mapping geographic data. The Microsoft Map tool that comes
with Excel (but often isn’t installed until you first attempt to use it) makes to easy create
charts that show data using maps.

NOTENOTENOTENOTENOTE The following section describes how to add the Map button to the toolbar. The first
time you click the Map button and attempt to create a map, Excel may prompt you
to insert your Office or Excel CD-ROM to install the Map tool. If Excel doesn’t prompt
you to install the Map tool, run the Excel or Office Setup program by clicking the Start
button, choosing Settings, clicking Control Panel, and double-clicking the Add/Remove
programs icon. Select Excel or the version of Office you have from the list, click Add/
Remove, and continue the process of adding the Map feature.

Adding the Map Button to the TAdding the Map Button to the TAdding the Map Button to the TAdding the Map Button to the TAdding the Map Button to the Toolbaroolbaroolbaroolbaroolbar
To quickly access the Data Map tool, you may want to add its button to the toolbar. To do
so, follow these steps:

1. Choose the Tools menu’s Customize command, and click the Commands tab.

When you do this, Excel displays the Customize dialog box. If the Commands tab doesn’t
already show, click it so that the Categories and Commands list boxes, as shown in Fig-
ure 3-26, appear.

Figure 3-26 The Commands tab of the Customize dialog box.
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2. Click the Insert item in the Categories list.

When you select the Insert item in the Categories list, Excel displays a list of the Inser-
tion commands and toolbar buttons that can be added to menus and the toolbar.

3. Click the Map item in the Commands list.

Scroll down to see the Map item. Click the Description button to see a pop-up box that
describes the selected command.

4. Drag the Map button to the toolbar, and then click the Close button.

Click the Map button and then, while holding down the mouse button, drag the Map button
to an appropriate location on the toolbar. Because the Map button is another charting tool,
for example, you may want to place it next to the Chart Wizard toolbar button.

Creating a Data MapCreating a Data MapCreating a Data MapCreating a Data MapCreating a Data Map
After you’ve installed the Microsoft Map tool, you’re ready to begin using it to geographi-
cally map data. To do this, enter your to-be-plotted data into a worksheet using either full
(and correctly spelled) names or the generally accepted abbreviations. Figure 3-27 shows
an example of how you might do this using fictitious sales by state.

Figure 3-27 A worksheet of fictitious sales by state data.

Map lets you plot by country, state, or postal code. However, Map needs you to arrange your
data arranged in a columnar format, as shown in Figure 3-27. This means that the geographic
feature names need to appear in the first column. Note, too, that these geographic feature
names need to be text labels. This isn’t a problem for country or state names, but postal codes
(which often use only numbers) can appear as values to Map—unless you precede each postal
code with an apostrophe (’). The apostrophe character tells Excel to treat the value that
follows, in this example, a postal code, as a label even though it looks like a value.

After you enter the to-be-plotted data into a worksheet, follow these steps:

1. Select the worksheet data.

You can do this by clicking on the top left corner of the worksheet range and then drag-
ging the mouse to the lower right corner.
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2. Choose the Map toolbar button.

When you do this, Excel changes the mouse pointer to a crosshair.

3. Indicate where you want Excel to draw the map.

To identify the rectangle you want Excel to use as the data map’s chart area, drag the crosshair
mouse pointer from the top left corner to the bottom right corner of the rectangle.

4. If necessary, choose the appropriate map for your geographic features.

If Microsoft Map has more than one map that matches the geographic features in your
to-be-plotted data, it lists descriptions of the available maps and asks which you want
to use. To select a map, double-click it.

When you finish the last step, Excel draws the data map by interpreting the geographic
features you’ve named in your to-be-plotted data. Figure 3-28 shows a data map based on
the worksheet shown in Figure 3-27.

Figure 3-28 A data map of sales by country.

NOTENOTENOTENOTENOTE The map object that Map creates floats over the Excel worksheet like any other ob-
ject. This means you can print the object by printing the worksheet, resize the object
by clicking it and then dragging its selection handles, and remove the object by clicking
it and then pressing Delete.
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Customizing YCustomizing YCustomizing YCustomizing YCustomizing Your Data Mapsour Data Mapsour Data Mapsour Data Mapsour Data Maps
Microsoft Map provides three sets of tools you can use to change the appearance of your data
maps: the Map menus (including its shortcut menus), the Map toolbar buttons, and the Map
Control dialog box. This section briefly describes the Map toolbar buttons and the Map Control
dialog box, and then lets you rely on your own experimentation to explore the Map menus
(which essentially duplicate the functionality of the toolbar and Map Control dialog box).
The Map toolbar provides several toolbar buttons, as detailed in Table 3-2 below.

TOOLTOOLTOOLTOOLTOOL DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION

Select Objects Tells Map that you want to select objects. To select objects after you click
this toolbar button, click the objects (hold down the Ctrl key to select more
than one object). Or, you can draw a rectangle that borders the objects you
want to select by dragging the mouse from the top left corner to the bottom
right corner of the rectangle.

Grabber Tells Map that you want to move the map within the map’s window. To
move objects after you click the Grabber tool, simply drag the item you
want to move.

Center Map Tells Map that the point you next click should be the map’s center point. To
use this tool, click it and then click the center point you want.

Map Labels Tells Map you want to add labels to the map. To use this tool, click it and
then point to the geographic features you want to label, such as countries,
lakes, states, and so on. If Map provides a label for the item you point to,
Map displays the label. To place the label on your map, click the label.

Add Text Tells Map you want to add text to the map. To use this tool, click it, click
the spot where you want to add the text, and then type.

Custom Pin Map Tells Map you want to add a push-pin icon to the next place you click on
the map. After you click, Map lets you also add text by typing.

Display Entire Resizes the map so it can be seen in entirety in the chart area.
Map

Redraw Map Redraws the map to minimize any stretching of geographic features, such as
might occur after using the Grabber tool.

Map Refresh Updates the map for changes in the data.

Show/Hide Opens the Microsoft Map Control window, which provides additional
Microsoft Map tools for controlling the appearance of your data map.
Control

Zoom Percentage Resizes the map object to some percentage of its original size. Note
of Map that you indirectly change the level of detail shown in the map when you

resize it.

Help Opens the Microsoft Map online Help file.

Table 3-2 Map Toolbar tools
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The Microsoft Map Control dialog box provides additional toolbar buttons that you can
use to customize your data map, including changing both the data it plots and the appear-
ance it takes (see Figure 3-29).

Figure 3-29 The Microsoft Map Control box after selecting two formats.

If you want to change the appearance of the data that Map initially plots, then you need to
choose how you want each series formatted by using the formatting buttons in the Microsoft
Map Control dialog box. Drag the Value Shading button to the Format box (in the white
box) to use shades of gray. Drag the Category Shading button to the Format box (in the
white box) to use color. Drag the Dot Density button to the Format box if you want to use
patterns of dots, varying the density to show magnitude. Drag the Graduated Symbols
button to the Format box to use a symbol, such as a bubble or star, of varying sizes to show
magnitude. Drag the Pie Chart button to the Format box to use a pie chart. And, finally,
drag the Column Chart button to the Format box to use a column chart. Figure 3-29 uses
the Dot Density format for the sales data series and the Column Chart format for the of-
fices data series.

NOTENOTENOTENOTENOTE If your to-be-plotted data provides only a single data series, you must use one of the
following formatting options: Value Shading, Category Shading, Dot Density, or Gradu-
ated Symbols. The Pie Chart and Column Chart options work for cases in which your
data includes multiple data series.

After you’ve selected the formats you want to use, you assign data series to each format. To
do this, drag the data series buttons shown on the top half of the dialog box to the Column
buttons. In Figure 3-29, for example, you can see buttons for Count Of State, Sales, and
Offices. To plot Offices using the Column Chart format, drag the Offices button to the
Column box that’s just to the right of the format button. Figure 3-30 shows an example data
map with sales indicated by dot density and offices shown in a column chart.
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Figure 3-30 A data map that shows number of offices and a column chart of three-year sales.

NOTENOTENOTENOTENOTE If you can’t figure out which button represents which data series, just click the button.

After you specify how each data series should be formatted and select your data, you can
further customize each data series. To see your options, drag the Formatting option button
to the white box and double-click it. Map displays a Format Properties dialog box that you
can use for further customization. If you have a question about an option that appears on
the Format Properties dialog box, click the Question button in the dialog box’s upper right
corner and then click the item you have a question about.

Moving Beyond Simple MappingMoving Beyond Simple MappingMoving Beyond Simple MappingMoving Beyond Simple MappingMoving Beyond Simple Mapping
The brief discussion provided in this chapter may be all you need to know to use Microsoft
Map, but readers who want to delve deeper into geographic mapping may find it useful to
know three additional points:

• Excel comes with a workbook full of geographical data called mapstats.xls. You can find
this workbook (you might have more than one if you’ve purchased more than one copy
of Excel over the years) by using Microsoft Windows’ Start menu’s Find command. If
you’re serious about data mapping, you’ll definitely want to find and review the
mapstats.xls workbook because it provides a rich and very interesting (albeit somewhat
dated) data set.
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• Microsoft Office 2000 includes a stand-alone data mapping program called MapPoint
2000 that you can use to create more sophisticated data maps. MapPoint essentially
extends the functionality of Map by adding maps, features, and geographic data.

• MapInfo, the company that developed the mapping technology used by Microsoft for
Microsoft Map, sells high-end data mapping tools. If you’re interested in learning more
about these products, visit the MapInfo web site at www.mapinfo.com.
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In This ChapterIn This ChapterIn This ChapterIn This ChapterIn This Chapter
• EasyRefresher™: Basic Business Statistics

• Statistical Formulas

• Data Analysis Tools

Excel 2000 provides an almost countless number of tools you can use to analyze data
and make meaningful statements about it. However, without understanding the pur-

pose and design of the tools and the details of how to use them, they offer little help. This
chapter supplies the background information required to determine which statistical tool
to use and how to use it to find the information you need. The first part of this chapter defines
some important statistical terms used in the calculations. The second part of the chapter
details each function in turn and provides examples illustrating the type of data each func-
tion requires and the type of result you can expect. The last part of this chapter describes
the statistical analysis tools included in the Analysis ToolPak add-in.

EasyRefresherEasyRefresherEasyRefresherEasyRefresherEasyRefresher™™™™™: Basic Business Statistics: Basic Business Statistics: Basic Business Statistics: Basic Business Statistics: Basic Business Statistics
To determine which function to use and to insert the correct variables in the correct places,
you need to know some key statistical terms. This section describes these terms.

The science of statistics makes a fundamental distinction between two types of data sets,
population data and sample data. A population is the set of all elements of interest, while
a sample is a subset of that population, drawn to make inferences about the characteristics
of the population. For example, if you want to describe the average number of televisions

8383838383
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in American households, you can’t possibly collect data for the entire population (all Ameri-
can households). Instead, you must draw a sample from the population and make an esti-
mate about the whole population based on that sample. Unless otherwise stated, the Excel
functions described here make a critical assumption regarding the process used to select the
sample: they assume that the sample drawn was drawn at random, so in this case, every
household would have the same likelihood (probability) of being selected.

TIPTIPTIPTIPTIP When making statements about a population, it is wise to verify the selection pro-
cess used to form the sample. For example, if the sample were formed by randomly
selecting entries from a phone book, this is not random selection of the sample—it
excludes households with unlisted numbers or no telephones and includes households
with multiple telephone book entries multiple times. The households don’t have the
same probability of being selected.

When describing the data in a set, each member of the set is called an element. So if you’re
describing customers, each customer is an element. The characteristics of interest in the
elements are called variables. So if you’re looking at annual income, age, and sales, these would
be your variables. The experimenter manipulates the independent variable and measures the
dependent variable after the manipulation to see whether it experienced any effects. A ran-
dom variable describes the outcome of an experiment numerically. It can take on different
values or ranges with certain probabilities. The collective group of measurements obtained
for an element is called an observation.

The term probability refers to the likelihood that an event will happen. Probabilities range
between 0 (impossible) and 1 (inevitable). A probability distribution graphically depicts how
probabilities are distributed over discrete values or ranges of the random variable. Probability
distributions can take on several shapes. For example, a uniform probability distribution is
rectangular—it occurs when there’s an equal probability for every value of the random vari-
able. Another common probability distribution is the normal or bell curve. This occurs when
there’s a relatively high probability of a random variable taking a certain value or range and
a symmetrically diminishing probability as you move away from this value.

A discrete variable is one that can’t fall to an infinite number of digits. For example, the
number of children in a family is a discrete number, in this case a non-negative integer. A
continuous variable, on the other hand, can take on a value with any number of digits. For
example, you can theoretically calculate the time it takes a person to run a mile down to the
smallest fraction of a second. The probability, therefore, of a continuous random variable
taking a particular value is zero. Note that statistics calculated from discrete variables are
continuous variables. So you can say that the average number of children in a family is, for
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example, 2.3, although no family could have 2.3 children. An event is a collection of out-
comes that share a condition. For example, you could call all outcomes in which a project
goes over budget or in which a lot of goods is rejected an event.

NOTENOTENOTENOTENOTE In Excel, the term logical value refers to a value (usually textual) that Excel returns when
you enter a conditional function in a cell. (A conditional function is an equation that
returns a result based on whether the cell meets the condition specified.) For example,
you can ask Excel to display the word TRUE if a value in a cell is greater than 100 or
FALSE if it is less than or equal to 100. The most common logical values are TRUE and
FALSE, but you can create your own logical values as well. For example, you can tell
Excel to display the word PASS if a value in a cell is greater than or equal to 50 or FAIL
if it is less than 50.

Statistical FormulasStatistical FormulasStatistical FormulasStatistical FormulasStatistical Formulas
This section describes the basic statistical functions that come with Excel. To see which
functions Excel provides or to see which arguments a function requires, click the Paste
Function toolbar button and then select Statistical from the Function Category list box (see
Figure 4-1).

Figure 4-1 The Paste Function dialog box.

Once you select a function and click Next, the second Paste Function dialog box shows which
arguments are required for the function to make its calculations (see Figure 4-2).
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Figure 4-2 The second Paste Function dialog box.

This chapter describes the statistical functions in a way that allows you to enter them di-
rectly in a cell without using the Paste Function dialog box. However, if you want to use
the Paste Function dialog box, you just enter the arguments described in this chapter in the
text boxes of the Paste Function dialog box.

NOTENOTENOTENOTENOTE Chapter 2 describes in general detail how you work with functions and provide their
arguments. If you’re not already familiar with how a function makes it calculations,
refer to that chapter.

TIPTIPTIPTIPTIP If you’re unsure about which test to perform on the data you have to find the results
you want, visit the web site at http://trochim.human.cornell.edu/selstat/ssstart.htm
and answer the questions about your data and the type of information you’re look-
ing for. Note that nominal data means labels, ordinal data means ranked data, and
interval data means a data set expressed in the same units.

AAAAAverage Absolute Deviation from the Mean (Average Absolute Deviation from the Mean (Average Absolute Deviation from the Mean (Average Absolute Deviation from the Mean (Average Absolute Deviation from the Mean (AVEDEV)VEDEV)VEDEV)VEDEV)VEDEV)
The AVEDEV function finds the average of the absolute value of the deviation from the
mean for each value in a data set. The AVEDEV function uses the following syntax:

���������	
	��

��	��
�

To use the AVEDEV function, simply enter the data set range as the single argument in
the function. For example, if your data set is in the range A1:C10, you would enter the
function as follows:

���������������
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Beta Probability DensityBeta Probability DensityBeta Probability DensityBeta Probability DensityBeta Probability Density

BETBETBETBETBETADISTADISTADISTADISTADIST
The BETADIST function returns the cumulative beta probability density function. Statisti-
cians often use the cumulative beta probability density function to study variation across
samples, such as when comparing two groups of people performing the same task to see whether
they have the same success rate. The BETADIST function uses the following syntax:

������������	���	��

	�����

where x is a value between two optional bounds A and B, and alpha and beta are the two
positive parameters. For example, if x equals 2, alpha equals 85, beta equals 90, A equals 1,
and B equals 3, you would enter the function as follows:

���������� �!"�#����$�

The formula returns the value 0.647616.

NOTENOTENOTENOTENOTE The uniform probability distribution is a special case of the beta probability distribu-
tion where alpha=beta=1.

BETBETBETBETBETAINVAINVAINVAINVAINV
The BETAINV function returns the inverse of the cumulative beta probability density
function. That is, you use the BETADIST function if you know x and want to find the
probability, and you use the BETAINV function if you know the probability and want to
find x. The BETAINV function uses the following syntax:

������%����&�	�'�'
(�	���	��

	�����

Binomial Probability DistributionBinomial Probability DistributionBinomial Probability DistributionBinomial Probability DistributionBinomial Probability Distribution
The binomial distribution describes the outcome of a multi-step experiment, consisting of
n identical trials, where each trial ends in either a success or a failure and the probability of
a success p does not change from trial to trial. The trials must also be independent so that
success in one trial does not affect the probability of success in another trial. The binomial
random variable x is the number of successes observed in n trials.

NOTENOTENOTENOTENOTE If samples are not replaced, and therefore the outcome of one trial changes the prob-
ability of success in another trial, you need to use the hypergeometric probability
distribution described later in the chapter.
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BINOMDISTBINOMDISTBINOMDISTBINOMDISTBINOMDIST
For example, if you flip a coin n times and “heads” is called a success, then the random variable
x would be the number of heads observed in n flips. It could take the values 1,2,3,...,n with
different probabilities.

The BINOMDIST function uses the following syntax:

���%)*�����������+,-,�	
'.
�

If you want to find the probability of exactly x successes, enter FALSE as the fourth (cu-
mulative) argument. If you want to find the probability of x or fewer successes, enter TRUE
as the fourth argument.

For example, if you were to flip a fair coin 20 times and wanted to find the probability of it
turning up “heads” exactly 10 times, the function looks like this:

���%)*�������� ���/"�0�1���

The function returns the value 0.176197052. If you wanted to find the probability of get-
ting 10 or fewer heads, you replace the FALSE with TRUE, and the function returns the
value 0.588098526.

Figure 4-3 shows another example of this function. For this example, suppose you know that
35% of your customers are women and you select 10 customers at random. What is the prob-
ability that you won’t select a woman? (In this case, it doesn’t matter whether you choose TRUE
or FALSE as the cumulative argument, as there are no possible outcomes less than zero.)

Figure 4-3 Calculating the binomial probability distribution.

CRITBINOMCRITBINOMCRITBINOMCRITBINOMCRITBINOM
The acceptance criterion function, CRITBINOM, is used for quality control of a produc-
tion process. You use this function to find the maximum number of defective items that a
person can find in a lot and still allow acceptance of the lot. Inspectors should accept the
lot if they find this number or fewer defective items and reject the lot if they find more
defective items.

To determine the acceptance criterion, you need to know the number of items in the lot,
the probability of accepting each item, and the producer’s allowable risk (alpha) for reject-
ing an acceptable lot.
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The CRITBINOM function uses the following syntax:

��2����%)*�
�'	�����&�	�'�'
(3��	���	�

where trials is the number of trials, probability_s is the probability of a success on each trial,
and alpha is the criterion value. Probability_s and alpha are both between 0 and 1.

NEGBINOMDISTNEGBINOMDISTNEGBINOMDISTNEGBINOMDISTNEGBINOMDIST
If the number of successes is fixed in a binomial distribution and you want to find the number
of trials, use the NEGBINOMDIST function. This function returns the probability that
there will be a certain number of failures before the threshold number of successes, given
the constant probability of a success.

For example, if you need to find 20 straight 2 by 4s from a stack, and you know the prob-
ability that a board in the stack is straight is 0.2 (20%), you can use the NEGBINOMDIST
to find that there is about a 2% probability that you will reject 75 boards before finding all
20 straight ones.

The NEGBINOMDIST function uses the following syntax:

�%�4��%)*������,-�
��5	'�,�
���,-�
���,++
��
����&�	�'�'
(�&5��,++
���

For this example, the function looks like this:

��
��'�&-�'�
�6"� ���/ �

Chi-Square DistributionChi-Square DistributionChi-Square DistributionChi-Square DistributionChi-Square Distribution
The chi-square distribution is commonly used to make inferences about a population vari-
ance. If a population follows the normal distribution, you can draw a sample of size N from
this distribution and form the sum of the squared standardized scores (chi-square). This
random variable chi-square follows the chi-square probability distribution with n degrees
of freedom (df ), where n is a positive integer equal to N-1. The degrees of freedom parameter
determines the shape of the distribution. With more degrees of freedom, the skew is less.

NOTENOTENOTENOTENOTE For more information about skew, see the section “Skewness (SKEW)” later in the chapter.

CHIDISTCHIDISTCHIDISTCHIDISTCHIDIST
The CHIDIST function returns the area in the upper tail of the chi-square distribution.
You use the CHIDIST function the same way you would use a chi-square distribution table.
The CHIDIST function uses the following syntax:

��7���������5�
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For example, if you pull a random sample of 16 from a population and want to find the
probability of a sample chi-square value (x) 25 or larger, you would enter:

��7������ "��"�

The function returns the value 0.049943, meaning that a value of 25 or more should in the
long run occur about five times in a hundred.

CHIINVCHIINVCHIINVCHIINVCHIINV
You can use the CHIINV function to create confidence interval estimates of a population
variance. That is, you use the CHIDIST function if you know x and want to find the prob-
ability, and you use the CHIINV function if you have a probability and want to find x. For
example, if you’re creating a product and weigh a sample of 18 units to find a sample vari-
ance of 0.36, you may want to construct a 90% confidence interval estimate of the popula-
tion variance for the product. With a sample size of 18, you have 17 degrees of freedom.
To find the upper limit, enter:

��7��%���/#"��6�

To find the lower limit, enter:

��7��%���/�"��6�

These formulas return the values 8.67175 and 27.5871. Multiply the sample variance of 0.36
by the degrees of freedom and divide this product by each of the values returned from the
CHIINV function to find the lower and upper limits of the confidence interval. You can
take the square root of these values to establish interval estimates of the population stan-
dard deviation.

CHITESTCHITESTCHITESTCHITESTCHITEST
The chi-square test is used to test independence of two variables. You can use the chi-square
test to determine whether there is a significant difference between observed and expected
frequencies. For example, if you want to find out whether soft drink preference differs be-
tween male and female drinkers, you can construct a null hypothesis that soft drink pref-
erence is independent of the gender of the drinker, and create a table of expected results based
on a sample of 93 male drinkers and 85 female drinkers as shown in Figure 4-4. You can
then create a table of the results of the actual study findings.

NOTENOTENOTENOTENOTE Use Fisher’s test instead of the chi-square test for analyzing contingency tables with
two rows and two columns. Fisher’s test always returns the exact P value, whereas
the chi-square test returns only an approximate p value. Definitely avoid the chi-square
test when the numbers in the contingency table are very small (in the single digits).
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Figure 4-4 Chi-square test of independence.

The CHITEST formula uses the following syntax:

��7������	+
,	���	��
�
��
+

���	��
�

where actual range is the data in the actual sample results table and expected range is the
data from the expected results table. In the example shown in Figure 4-4, cell B19 contains
the following formula:

��7�������8��!���9���8�

The formula returns the value 0.03098. This is the p-value. You reject the null hypothesis
if this value is less than your level of significance alpha. So if your level of significance is
.05, you would reject it, but not if your level of significance is .025 or .01.

NOTENOTENOTENOTENOTE The test for independence is a one-tailed test, so a level of significance of .05 corre-
sponds with a 95% confidence level.

Confidence Intervals forConfidence Intervals forConfidence Intervals forConfidence Intervals forConfidence Intervals for
Population Means (CONFIDENCE)Population Means (CONFIDENCE)Population Means (CONFIDENCE)Population Means (CONFIDENCE)Population Means (CONFIDENCE)

A confidence interval is the interval around a sample mean into which you expect the popu-
lation mean to fall a certain percentage of the time. If you have a sample of size n and know
the sample mean m and population standard deviation sigma (s), you can find the range into
which the actual population mean will fall x% of the time. Common confidence levels are
90%, 95%, and 99%. The CONFIDENCE function uses the following syntax:

��)%0���%���	���	�����
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NOTENOTENOTENOTENOTE Alpha is the significance level. It equals 1 minus the confidence level (expressed as a
decimal).

For example, if a sample of 500 college graduates shows that they owe an average of $12,000
in student loans at graduation and the population standard deviation is $2,000, you can find
a 95% confidence interval estimate of the population mean amount owed. To do this using
the CONFIDENCE function, enter alpha .05 as the first argument, the standard deviation
2000 as the second argument, and n 500 as the third argument. The function looks like this:

��)%0���%����/�"� ����"���

The function returns the value 175.30. So you can say with 95% confidence that the popu-
lation mean is $12,000 plus or minus $175.30. Figure 4-5 illustrates this calculation.

Figure 4-5 Calculating a confidence interval.

NOTENOTENOTENOTENOTE If the value of the population standard deviation is unknown, you can use the value
of the sample standard deviation as the point estimate of the population standard
deviation.

CorrelationCorrelationCorrelationCorrelationCorrelation
Correlation shows the closeness of the relationship between two variables. The benefit of
using a correlation coefficient to measure the relationship between two variables as opposed
to using covariance is that the unit of measurement doesn’t matter.

NOTENOTENOTENOTENOTE Remember that correlation does not show causation. That is, you could easily show
that as the number of ice cream cones consumed increases during a year, so does the
number of drownings. But this does not mean that eating ice cream causes people
to drown—more likely, these variables are both independently related to another
variable—that of temperatures. Correlation is symmetrical, so you get the same co-
efficient if you switch the variables. Don’t calculate a correlation coefficient if you
manipulated one of the variables. Use linear regression instead.

TIPTIPTIPTIPTIP To see a graphical representation of various correlation coefficients, visit the interac-
tive web page at http://noppa5.pc.helsinki.fi/koe/corr/cor7.html.
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CORRELCORRELCORRELCORRELCORREL
You use the CORREL function in Excel to determine whether two data sets are related,
and if so, how strongly. The correlation coefficient ranges from +1, indicating a perfect
positive linear relationship, to –1, indicating a perfectly negative linear relationship. To
calculate a correlation coefficient for a sample, Excel uses the covariance of the samples and
the standard deviations of each sample. To use the CORREL function in Excel, just select
the two sets of data to use as the arguments and use the following syntax:

��)22�1��	
	��

����	
	��

� �

For example, if you have a set of preliminary test scores for a sample of employees in col-
umn A and a set of performance feedback scores in column B, as shown in Figure 4-6, and
you want to find out whether they’re related and if so, how strongly, you can use Excel to
find the correlation coefficient for the samples.

Figure 4-6 Testing the strength of relationship between two sets of data.

The function returns the value 0.87, indicating that the sets are positively related (as the value
of one goes up, the value of the other also increases), but the relationship isn’t perfect.

PEARSONPEARSONPEARSONPEARSONPEARSON
The Pearson product moment correlation coefficient function, PEARSON, uses a differ-
ent equation for calculating the correlation coefficient. This formula doesn’t require the
computation of each deviation from the mean. Still, the correlation coefficient ranges from
+1, indicating a perfect positive linear relationship, to –1, indicating a perfectly negative linear
relationship. The PEARSON function uses the following syntax:

�:��2�)%��	
	��

����	
	��

� �

Using the PEARSON function on the data shown in Figure 4-6 to compute the correla-
tion coefficient returns the same value as the CORREL function does.
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RSQRSQRSQRSQRSQ
The RSQ function calculates the square of the Pearson product moment correlation coef-
ficient through data points in the data sets. You can interpret the r-squared value as the
proportion of the variance in y attributable to the variance in x. The RSQ function uses the
following syntax:

�2�;��	
	��

����	
	��

� �

Counting CellsCounting CellsCounting CellsCounting CellsCounting Cells
If you select a range of cells, you can have Excel find how many cells are in that range us-
ing the count functions.

COUNTCOUNTCOUNTCOUNTCOUNT
To find the number of cells in a range that contain numbers (or dates, or textual represen-
tations of numbers), you use the COUNT function. This function does not count cells
containing text or logical values like TRUE and FALSE, nor does it count empty cells. The
COUNT function uses the following syntax:

��)<%���	
	��

��	��
�

For example, if you have a database of 100 customer survey responses, and column C contains
numeric responses to the question if a customer chose to respond, you can find out how many
people answered the question using the COUNT function, as shown in Figure 4-7.

Figure 4-7 Counting cells.
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COUNTCOUNTCOUNTCOUNTCOUNTAAAAA
The COUNTA function counts all cells in a range that aren’t empty, including cells with
error values, logical values, and text. The COUNTA function uses the following syntax:

��)<%����	
	��

��	��
�

COUNTBLANKCOUNTBLANKCOUNTBLANKCOUNTBLANKCOUNTBLANK
The COUNTBLANK function counts only blank cells. The COUNTBLANK function
uses the following syntax:

��)<%��1�%=��	
	��

��	��
�

COUNTIFCOUNTIFCOUNTIFCOUNTIFCOUNTIF
The COUNTIF function counts the cells that fit the criteria you specify. The COUNTIF
function uses two parameters, the data set range and the condition, in the following syntax:

��)<%��0��	
	��

��	��
�+&��'
'&��

For example, if you want to count cells that exactly match a number or value, just enter that
number or value. To count cells that are greater than or less than a value, use the symbols >,
>=, <, and <= followed by the value. If you are using any of these symbols, you need to put
the condition in quotes. For example, if you want to know how many numbers in cells A1:C5
are greater than one, you would use the following function:

��)<%��0�����"�>?�>�

Covariance (COVCovariance (COVCovariance (COVCovariance (COVCovariance (COVAR)AR)AR)AR)AR)
To determine the relationship between two data sets, you can calculate covariance using the
COVAR function. The COVAR function uses the following syntax:

��)��2�	��	(���	��	(� �

For example, if you want to see whether there’s an association between the number of ad-
vertisements you place in a local newspaper and the sales volume the following weekend,
you could find the covariance between the data sets. Figure 4-8 shows these data sets.
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Figure 4-8 Testing the strength of relationship between two sets of data.

A positive correlation coefficient, as shown in this example, indicates a positive relationship, that
is, as the number of advertisements increases, the number of sales increases. Note, however, that
a large positive value does not indicate a strong positive linear relationship, nor does a large
negative value indicate a strong negative linear relationship. The value you obtain for covariance
depends on the units of measurement you use. For example, if you want to test the relationship
between weight and volume, you would obtain different values for covariance depending on
whether you used ounces or grams, cubic inches or cubic centimeters.

Exponential Probability Distribution (EXPONDIST)Exponential Probability Distribution (EXPONDIST)Exponential Probability Distribution (EXPONDIST)Exponential Probability Distribution (EXPONDIST)Exponential Probability Distribution (EXPONDIST)
To describe the time it takes to complete a task, you use the exponential probability distri-
bution, EXPONDIST. For example, you can describe the time between arrivals of vehicles
in a drive-through or the time required to load a crate of goods. Product lifetimes also of-
ten follow an exponential probability distribution. For example, if the average lifetime of a
part in a machine is 15 years, you can find the probability that the part will last less than a
certain number of years, more than a certain number of years, or between numbers of years.
The EXPONDIST function uses the following syntax:

��@:)%��������	-��	�+,-,�	
'.
�

where lambda is the inverse of the mean and cumulative allows you to tell Excel whether
you want the cumulative probability or the probability of exactly that value.

For example, if you want to find the probability that a part with a mean lifetime of 12 years
lasts less than 6 years, enter the function as follows:

��@:)%�����8��A� ��2<��

The function returns the value 0.3935.
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Exponential RegressionExponential RegressionExponential RegressionExponential RegressionExponential Regression
Exponential regression finds the equation of an exponential equation of the form y = abx

that best fits a data set.

LOGESTLOGESTLOGESTLOGESTLOGEST
The LOGEST function calculates an exponential curve that best fits your data and returns
an array that describes the curve. The LOGEST function uses the following syntax:

�1)4����B�&C��(��B�&C�����+&��
	�
��
	
'�
'+��

If the constant is set to False, b is set to be equal to 1. If statistics is set to True, you get an
array of additional data on the error in the value of the coefficients.

GROWTHGROWTHGROWTHGROWTHGROWTH
You can use the GROWTH function in two ways: to calculate predicted exponential growth
for a series of new x-values using existing x-values and y-values, or to fit an exponential curve
to existing x-values and y-values. The GROWTH function uses the following syntax:

�42)D�7�B�&C��(E��B�&C���E���
C��E��+&��
	�
�

If the constant is set to False, b is set to be equal to 1.

F Probability DistributionF Probability DistributionF Probability DistributionF Probability DistributionF Probability Distribution
If you want to compare the variances of two normal populations using data collected from
two independent random samples of size N

1
 and N

2
 of these populations, it results in an F

distribution with N
1
-1 degrees of freedom and N

2
-1 degrees of freedom.

NoteNoteNoteNoteNote The more degrees of freedom, the less the skew. For more information about skew,
see the section “Skewness (SKEW)” later in the chapter.

FDISTFDISTFDISTFDISTFDIST
If you know a value and want to find the probability in the F distribution, you use the FDIST
function. The FDIST function uses the following syntax:

�0��������
��

��&5�5�

�&-����
��

��&5�5�

�&-� �

FINVFINVFINVFINVFINV
If you know the probability and want to find a value for the F distribution, you use the FINV
function. The FINV function uses the following syntax:

�0�%����&�	�'�'
(��
��

��&5�5�

�&-����
��

��&5�5�

�&-� �
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FTESTFTESTFTESTFTESTFTEST
The F-test finds the one-tailed probability that the variances in two data sets are not sig-
nificantly different. For example, scientists use the F-test to compare pairs of data obtained
from particular laboratories, analysts, or methods to determine whether one batch is sig-
nificantly more precise than the other. The FTEST function uses the following syntax:

�0�����	��	(���	��	(� �

Fisher TFisher TFisher TFisher TFisher Transformationransformationransformationransformationransformation
The Fisher’s z’ transformation converts Pearson’s r to the normally distributed variable z’.
You use the Fisher’s z’ to compute confidence intervals on Pearson’s correlation and on the
difference between correlations.

FISHERFISHERFISHERFISHERFISHER
The FISHER function computes from r to z’. The function has the following syntax:

�0��7�2���

FISHERINVFISHERINVFISHERINVFISHERINVFISHERINV
The FISHERINV function computes from z’ to r. The function has the following syntax:

�0��7�2�%��FG�

Frequency (FREQUENCY)Frequency (FREQUENCY)Frequency (FREQUENCY)Frequency (FREQUENCY)Frequency (FREQUENCY)
The FREQUENCY function calculates how often values occur within a range of values, and
then returns a vertical array of numbers. For example, use FREQUENCY to count the number
of test scores that fall within ranges of scores. Because FREQUENCY returns an array, you
must enter it as an array formula. The frequency formula uses the following syntax:

�02�;<�%�H��	
	�	��	(��'���	��	(�

where data array is an array of values for which you want to count frequencies and bins array
is an array of bins (listed in ascending order and as upper limits) into which you want to
group the values in the data array.

For example, if you wanted to create a frequency distribution using the S&P 500 data and
bins shown in Figure 4-9, you would select the range D2:D6, enter:

�02�;<�%�H�� �� ��� ��8�
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and press Ctrl+Shift+Enter. When Excel constructs the frequency distribution, it counts
the number of items with values less than or equal to the upper limit of the each bin, and
and 6 in the corresponding cells.

Figure 4-9 Creating a frequency distribution.

NOTENOTENOTENOTENOTE See “Histogram” under the “Data Analysis Tools” section for more information about
graphically depicting frequency data.

Gamma Probability DistributionGamma Probability DistributionGamma Probability DistributionGamma Probability DistributionGamma Probability Distribution
If a Poisson process produces successes at a constant rate of m per unit of time, then the
random variable x, the elapsed time until the rth success, follows the gamma distribution.
The gamma distribution is often used to determine the amount of time it takes for the rth
person to arrive in a line.

GAMMADISTGAMMADISTGAMMADISTGAMMADISTGAMMADIST
If you know x and want to find the probability, you use the GAMMADIST function, which
has the following syntax:

�4�**��������	���	��

	�+,-,�	
'.
�

For example, if x equals 25, alpha equals 8, beta equals 9, and cumulatative is TRUE, you
use the following formula:

�4�**������ "�!�#��2<��

The function returns the value 0.007774.
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GAMMAINVGAMMAINVGAMMAINVGAMMAINVGAMMAINV
If you have been given a probability and want to find x, you use the GAMMAINV func-
tion, which has the following syntax:

�4�**��%����&�	�'�'
(�	���	��

	�

For example, if the probability equals .5, alpha equals 8, and beta equals 9, you use the fol-
lowing formula:

�4�**��%��/"�!�#�

The function returns the value 69.02.

GAMMALNGAMMALNGAMMALNGAMMALNGAMMALN
You use the GAMMALN function to find the natural logarithm of the gamma function,
G(x). The GAMMALN function uses the following syntax:

�4�**�1%���

For example, if x equals 25, you use the following formula:

�4�**�1%� "�

The function returns the value 54.78.

Geometric Mean (GEOMEAN)Geometric Mean (GEOMEAN)Geometric Mean (GEOMEAN)Geometric Mean (GEOMEAN)Geometric Mean (GEOMEAN)
If you have a set of n numbers, the geometric mean of the set is the nth root of the product
of the numbers. To find the geometric mean, enter the data set range as the sole parameter
of the GEOMEAN function, which uses the following syntax:

�4�)*��%��	
	��

��	��
�

Harmonic Mean (HARMEAN)Harmonic Mean (HARMEAN)Harmonic Mean (HARMEAN)Harmonic Mean (HARMEAN)Harmonic Mean (HARMEAN)
The harmonic mean is the reciprocal of the mean of the reciprocals of a data set. To find
the harmonic mean, enter the data set range as the sole parameter of the HARMEAN
function, which uses the following syntax:

�7�2*��%��	
	��

��	��
�

Hypergeometric Distribution (HYPGEOMDIST)Hypergeometric Distribution (HYPGEOMDIST)Hypergeometric Distribution (HYPGEOMDIST)Hypergeometric Distribution (HYPGEOMDIST)Hypergeometric Distribution (HYPGEOMDIST)
The hypergeometric probability distribution is much like the binomial probability distribu-
tion. The hypergeometric distribution describes the outcome of a multi-step experiment,
consisting of n trials, where each trial ends in either a success or a failure. But unlike the bi-
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nomial distribution, the trials are not independent—so success in one trial affects the prob-
ability of success in another trial and the probability of success changes from trial to trial. The
HYPGEOMDIST is therefore used when samples are taken from a finite population but not
replaced for the next trial. The HYPGEOMDIST function uses the following syntax:

�7H:4�)*������,++
��
�3'�3�	-��
��	-��
3�'F
��,-�
�3&53�,++
��
���&�,�	
'&��

For example, suppose a shipment of 10 items has 2 defective items and 8 nondefective items.
If you randomly select and test the individual units and set aside the units you’ve tested, the
probability of finding a defective unit changes depending on what’s left in the shipment.
Suppose that you must reject a shipment if you find a single defective unit. If you sample 3
items, what’s the probability that the shipment will be accepted? To find out, you can call finding
a defective item a “success,” and enter the HYPGEOMDIST function to look like this:

�7H:4�)*�������$� ����

This means 0 “successes” in 3 trials when there are 2 “successes” in the population of 10. The
function returns the value 0.4667.

The probability of rejecting the shipment is 1–0.4667, or 0.5333. To verify this, you can add
the probability of getting 1 success with the probability of having 2 successes.

Kurtosis (KURKurtosis (KURKurtosis (KURKurtosis (KURKurtosis (KURT)T)T)T)T)
Kurtosis is used to help determine the size of the tails in a distribution. The kurtosis of a
normal distribution is 0. A negative kurtosis value means that a distribution has smaller tails
than the normal curve, a positive kurtosis indicates a distribution with larger tails than the
normal curve. The KURT function uses the following syntax:

�=<2���	
	��

��	��
�

Linear RegressionLinear RegressionLinear RegressionLinear RegressionLinear Regression
You use linear regression functions to find a linear equation that best describes a data set.
Excel uses the sum of least squares method to find the straight line of best fit. People often
try to predict future amounts by assuming linear growth and extending the line forward in
time. For example, if you have a series of sales data for 9 months and want to predict the
sales in the 10th month, you can use Excel’s linear regression functions to find the slope and
y-intercept (the point on the y-axis where the line crosses) of the line that best fits the data.

To use the linear regression functions, it helps to remember the equation for a line:

(�-�I�
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where y is the dependent variable, m the slope, x the independent variable, and b the
y-intercept. If there are multiple ranges of x values, the equation looks like this:

(�-
�
�
�
I-

 
�
 
IJ-

�
�
�
I�

NOTENOTENOTENOTENOTE To visualize and experiment with linear regression, visit the interactive web page at
http://www.math.csusb.edu/faculty/stanton/m262/regress/regress.html. Click the
graph area to add data points (x,y) to the graph. The applet draws the straight line
that best fits the points you add, adjusting the line for the new data points you add.

FORECASTFORECASTFORECASTFORECASTFORECAST
The FORECAST function predicts a future y-value for the x-value you specify using ex-
isting x and y values. The FORECAST function uses the following syntax:

�0)2��������B�&C��(��B�&C�����

where x is the x-value for which you want to predict a y-value.

INTERCEPTINTERCEPTINTERCEPTINTERCEPTINTERCEPT
If you have existing x and y values, Excel can find the straight line that best fits the data
and then calculate the point at which the line intersects the y-axis, in other words, the value
of b in the “y=mx+b” equation. The y-intercept is useful when you want to know the value
of the dependent variable when the independent variable equals 0.

NOTENOTENOTENOTENOTE The INTERCEPT function returns the same value as the FORECAST function if you enter
0 for x in the FORECAST function.

The INTERCEPT function uses the following syntax:

��%��2��:��B�&C��(��B�&C�����

LINESTLINESTLINESTLINESTLINEST
The LINEST function returns the value of m and b given at least one set of known ys and
known xs. The LINEST function has the following syntax:

�1�%����B�&C��(��B�&C�����+&��
	�
��
	
'�
'+��

where known ys is the array of y values you already know, known xs is the array of x values
you may already know. If you leave out the known xs, they are assumed to be 1, 2, 3,…n. If
constant is set to FALSE, b is assumed to be 0. If statistics is set to TRUE, the LINEST
function also returns the standard error for each data point.
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NOTENOTENOTENOTENOTE If the known ys are in a single column or row, then Excel considers each column of
known xs to be a separate variable.

NOTENOTENOTENOTENOTE The array known xs can include multiple sets of variables. If you use only one set, then
known ys and known xs can be ranges of any shape, as long as they have equal di-
mensions. If you use more than one variable, then the known ys array must be either
a single column or a single row. If you don’t enter known xs, Excel assumes this ar-
ray is the same size as the known ys array.

SLOPESLOPESLOPESLOPESLOPE
Use the SLOPE function to find the slope (m) of the linear regression line from the known
x and known y data sets. The slope is the change in y over the change in x for any two points
on the line. The SLOPE function in Excel uses the following syntax:

��1):��B�&C��(��B�&C�����

A positive (upwards) slope means that the independent variable (such as the number of sales-
people) has a positive effect on a dependent variable (such as sales). A negative (downwards)
slope means that the independent variable has a negative effect on the dependent variable. The
steeper the slope, the more effect the independent variable has on the dependent variable.

STEYXSTEYXSTEYXSTEYXSTEYX
Use the STEYX function to find the standard error of the predicted y-value for each indi-
vidual x in the regression. The STEYX function uses the following syntax:

����H@�B�&C��(��B�&C�����

TRENDTRENDTRENDTRENDTREND
Use the TREND function to find values along a linear trend. Specify an array of new xs and
the TREND function uses the method of least squares to fit a straight line to the known x
and y data sets and return the y-values along the line for the new array. If constant is set to
FALSE, the “b” in the y=mx+b equation is set to zero. The TREND function uses the fol-
lowing syntax:

��2�%��B�&C��(��B�&C������
C����+&��
	�
�

For example, in the worksheet of air pollutant values from 1986 to 1996 shown in Figure
4-10, you can predict air pollutant values for 1997 (assuming they follow a linear equation).
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Figure 4-10 Predicting values into the future.

Lognormal Distribution FunctionLognormal Distribution FunctionLognormal Distribution FunctionLognormal Distribution FunctionLognormal Distribution Function
The lognormal distribution occurs when the natural logarithm of a random variable follows the
normal distribution. People commonly assume that prices for stocks and Treasury bonds are
lognormally distributed, that is, that returns for these investments are normally distributed.

LOGNORMDISTLOGNORMDISTLOGNORMDISTLOGNORMDISTLOGNORMDIST
Use the LOGNORMDIST function on data that has been logarithmically transformed to
find the cumulative lognormal distribution of x, where ln(x) is normally distributed around
the mean with a specific standard deviation. The LOGNORMDIST function uses the
following syntax:

�1)4%)2*�������-
	���
	��	��� �
.'	
'&��

where x is the value at which you want to find the function.

LOGINVLOGINVLOGINVLOGINVLOGINV
If you know the probability and want to find the value x, you use the inverse of the lognor-
mal cumulative distribution function, LOGINV. The LOGINV function uses the follow-
ing syntax:

�1)4�%����&�	�'�'
(�-
	���
	��	��� �
.'	
'&��
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Maximums and MinimumsMaximums and MinimumsMaximums and MinimumsMaximums and MinimumsMaximums and Minimums
Excel provides four functions for finding the maximum and minimum values in a data set.

MAXMAXMAXMAXMAX
The MAX function returns the largest value in a set of data. It ignores blank cells and cells
containing text or logical values such as TRUE and FALSE. The MAX function uses the
following syntax:

�*�@��	
	��

��	��
�

MAXAMAXAMAXAMAXAMAXA
The MAXA function returns the largest value in a set of data, but it includes logical values
and text. It counts TRUE as 1 and FALSE and all other text as 0. The MAXA function
uses the following syntax:

�*�@���	
	��

��	��
�

MINMINMINMINMIN
The MIN function returns the smallest value in a set of data. It ignores blank cells and cells
containing text or logical values such as TRUE and FALSE. The MIN function uses the
following syntax:

�*�%��	
	��

��	��
�

MINAMINAMINAMINAMINA
The MINA function returns the smallest value in a set of data, but it includes logical val-
ues and text. It counts TRUE as 1 and FALSE and all other text as 0. The MINA func-
tion uses the following syntax:

�*�%���	
	��

��	��
�

MeanMeanMeanMeanMean
Excel provides two functions for finding the mean of a data set. Both take the sum of the
values in the set and divide it by the number of values.

AAAAAVERAGEVERAGEVERAGEVERAGEVERAGE
The AVERAGE function ignores cells that contain text, that are empty, or that contain
logical values. To use the AVERAGE function, simply enter the data set range as the single
argument using the following syntax:

����2�4���	
	��

��	��
�
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For example, if you wanted to find the average birth rate per 1,000 people in the United
States in 1996 using the data in Figure 4-11, you would use the following formula:

����2�4��� ��" �

The function returns the value 14.27.

Figure 4-11 Finding the average in a data set using the Birth Rates spreadsheet.

AAAAAVERAGEAVERAGEAVERAGEAVERAGEAVERAGEA
The AVERAGEA function includes cells containing text or logical values in the calcula-
tion. Excel includes cells containing the word TRUE as the value 1 in the calculation; it
includes cells containing the word FALSE or any other text as the value 0.

To use the AVERAGEA function, simply enter the data set range as the single argument
in the function using the following syntax:

����2�4����	
	��

��	��
�

Median (MEDIAN)Median (MEDIAN)Median (MEDIAN)Median (MEDIAN)Median (MEDIAN)
The median is the middle value in a set of values. Half of the data in the set fall above this
value and half fall below, so the median estimates the 50% quantile. The MEDIAN func-
tion uses the following syntax:

�*����%��	
	��

��	��
�

If the data set contains an even number of values, Excel averages the two middle values.
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Mode (MODE)Mode (MODE)Mode (MODE)Mode (MODE)Mode (MODE)
The mode is the most-frequently occurring value in a set of values. When Excel calculates
the mode, it ignores empty cells and cells containing text or logical values. The MODE
function uses the following syntax:

�*)����	
	��

��	��
�

Normal Probability DistributionNormal Probability DistributionNormal Probability DistributionNormal Probability DistributionNormal Probability Distribution
The normal, or Gaussian, probability distribution has a bell-shaped curve. It is character-
ized by its mean mu (μ) and standard deviation sigma (s). The mean describes the location
of the curve, the standard deviation describes the shape (how peaked or flat it is). The mean,
the median, and the mode are all equal in a normal distribution.

TIPTIPTIPTIPTIP To see what the normal distribution looks like and how its shape and location change
with changes in the standard deviation and mean, visit the interactive web site at http:/
/www-stat.stanford.edu/~naras/jsm/NormalDensity/NormalDensity.html.

NORMDISTNORMDISTNORMDISTNORMDISTNORMDIST
If you have a normal distribution and know the mean and standard deviation, you can find
the probability that a random variable x falls below a given value using the NORMDIST
function. The NORMDIST uses the following syntax

�%)2*�������-
	���
	��	��� �
.'	
'&��+,-,�	
'.
�

For example, if containers are filled with an average of 591 ml of liquid, and the volumes
are normally distributed around this mean with a standard deviation of 3 ml, you can find
the probability that a container has less than 586 ml of liquid. To do this, enter 586 for the
first parameter x, 591 for the second parameter, 3 for the third parameter, and TRUE for
the fourth parameter. The function looks like this:

�%)2*�����"!8�"#��$��2<��

The function returns the value 0.0477. So there’s about a 4.8% chance that a container holds
less than 586 ml. You can find the probability that a value falls between a certain range by
making a few simple calculations, remembering that there’s a 0.5 probability that a value
falls on each side of the mean. For example, if you want to find the probability that a con-
tainer holds between 585 and 593 ml of liquid, you find the probability that it contains less
than 585 and subtract this from 0.5. Then you find the probability that it contains less than
593 and subtract 0.5. Then you add these two figures.
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TIPTIPTIPTIPTIP Because a normal distribution is a continuous distribution, probabilities are areas un-
der the probability density function and the probability of any single value for the ran-
dom variable is zero. However, if you set the Cumulative parameter to FALSE, you can
approximate the probability of a discrete value by setting a small range around that value.

NORMINVNORMINVNORMINVNORMINVNORMINV
If instead of having a value and needing to find the probability that a random variable falls
below it, you know the probability for the range into which a random variable must fall and
need to find the value defining this range, you can use the NORMINV function. The
NORMINV function uses the following syntax:

�%)2*�%����&�	�'�'
(�-
	���
	��	��� �
.'	
'&��

Using the previous example for the NORMDIST function, if the mean fill volume in a set
of containers is 591ml with a standard deviation of 3ml, and you want to be able to say that
there’s a 99% probability of a container holding more than a certain volume of fluid (i.e.,
you want to find an amount below which the area under the curve is 0.01), enter the func-
tion as follows:

�%)2*�%���/���"#��$�

The function returns the value 584.02, meaning that there’s a 1% probability of a container
filled with less than this amount.

Permutations (PERMUT)Permutations (PERMUT)Permutations (PERMUT)Permutations (PERMUT)Permutations (PERMUT)
When you select a sample from a population and the order of the selection matters, this
sample is called a permutation. For example, if an interviewer has four time slots for a day
and 10 people to interview, then there are 10 possibilities for the first time slot, nine for the
second, eight for the third, and seven for the fourth. You can easily calculate permutations
with the PERMUT function, which uses the following syntax:

�:�2*<���,-�
���,-�
��+�&�
��

So in the example above, you would enter:

�:�2*<�����9�

The function returns the value 5,040, which is 10 x 9 x 8 x 7. So there are 5,040 possible
ways the interviewer’s schedule could go.

NOTENOTENOTENOTENOTE If you select a sample from a population and the items are not replaced before the
next is selected, but the order of selection does not matter, as is the case with the
traditional lottery, this sample is called a combination.
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Poisson Random VPoisson Random VPoisson Random VPoisson Random VPoisson Random Variables (POISSON)ariables (POISSON)ariables (POISSON)ariables (POISSON)ariables (POISSON)
A Poisson random variable allows you to find the number of events over a given period of time
or across a given distance. For example, you can use it to model how many phone calls a per-
son receives over a certain interval of time or how many people arrive in a check-out line over
a certain period of time. With a Poisson experiment, any two intervals of the same length must
have the same probability of an occurrence, and occurrences in any interval must be independent
of occurrences in other intervals. To calculate the Poisson distribution in Excel, you use the
POISSON function. The POISSON function uses the following syntax:

�:)���)%���-
	��+,-,�	
'.
�

For example, if you receive 60 phone calls per hour at your service desk, you can find the
probability of receiving exactly 12 calls in a 15-minute interval. You can also find the prob-
ability of receiving less than 12 calls in that interval.

To use the POISSON function, you must first determine the expected mean value of calls
in the interval. If you expect 60 calls in a 60-minute period, you expect 15 in a 15- minute
period. Enter the function as follows:

�:)���)%�� ��"�0�1���

The probability of receiving exactly 12 calls is 0.08285. If you enter TRUE in the Cumu-
lative, the function returns the probability of receiving 12 or fewer calls (0.2676).

Probability That VProbability That VProbability That VProbability That VProbability That Values Arealues Arealues Arealues Arealues Are
Between Upper and Lower Limits (PROB)Between Upper and Lower Limits (PROB)Between Upper and Lower Limits (PROB)Between Upper and Lower Limits (PROB)Between Upper and Lower Limits (PROB)

If you have a set of values and a set of probabilities associated with these values, you can
find the probability that values in the range fall between two limits using the PROB func-
tion. The PROB function uses the following syntax:

�:2)�����	��
���&�	�'�'
(��	��
��&C
���'-'
�,��
���'-'
�

NOTENOTENOTENOTENOTE If you do not supply the upper limit, Excel returns the probability that values in the x
range are equal to the lower limit.

For example, the worksheet shown in Figure 4-12 shows the probability distribution for your
company’s projected profits (in $1,000s) for the coming year, you can use the PROB func-
tion to find the probability that you make between $25,000 and $100,000 by entering the
function as follows:

�:2)��� ��8�� ��8� "�����
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Figure 4-12 Profit probability distribution.

Rank and PercentileRank and PercentileRank and PercentileRank and PercentileRank and Percentile
Excel includes six functions used for finding rank and percentile on values in a data set.

LARGELARGELARGELARGELARGE
Use the LARGE function to find the kth largest value in a data set. While you can use the
maximum function to find the largest value in a data set, you can use the LARGE func-
tion to find the runner up or third-place value. The LARGE function uses the following
syntax:

�1�24���	
	��

��	��
�B�

SMALLSMALLSMALLSMALLSMALL
Use the SMALL function to find the kth smallest value in a data set. Although you can use
the MIN function to find the smallest value in a data set, you can use the SMALL function
to find multiple values at the bottom. The SMALL function uses the following syntax:

��*�11��	
	��

��	��
�B�

RANKRANKRANKRANKRANK
To find the rank of a value in a data set relative to other values in the data set, you can use
the RANK function. The RANK function uses the following syntax:

�2�%=��,-�
���	
	��

�&��
��

where number is the number whose rank you want to find, data set is the list of values against
which you want to rank it, and order tells Excel to rank in ascending or descending order.
Enter a nonzero value to rank the numbers in ascending order. Enter zero or leave the or-
der parameter blank to rank in descending order.

NOTENOTENOTENOTENOTE If the data set includes duplicate values, Excel gives these values the same rank. This af-
fects the ranks of subsequent numbers. For example, if the value 3 appears twice and has
a rank of 6, then 4 would have a rank of 8, and no value would have a rank of 7.
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PERCENTRANKPERCENTRANKPERCENTRANKPERCENTRANKPERCENTRANK
To find the rank of a value in a data set as a percentage, you can use the PERCENTRANK
function. The PERCENTRANK function uses the following syntax:

�:�2��%�2�%=��	
	� �

����'��'5'+	�+
�

where x is the value whose rank you want to find, data set is the list of values against which
you want to rank it, and significance tells Excel the number of significant digits it should
use for the value. The value you get is between 0 and 1; you need to multiply by 100 to get
the actual percent ranking.

PERCENTILEPERCENTILEPERCENTILEPERCENTILEPERCENTILE
Percentile is a measure that locates where a value stands in a data set. The kth percentile
divides the data so that at least p percent are of this value or less and (100-p) percent are
this value or more. If you have a set of data and need to find the value at a certain percen-
tile, you use the PERCENTILE function in Excel. The PERCENTILE function uses the
following syntax:

�:�2��%��1���	
	��

��	��
�B�

For example, if a score needs to be above the 80th percentile for admission, you can find which
value defines that percentile by entering 0.8 for k.

QUARQUARQUARQUARQUARTILETILETILETILETILE
The QUARTILE function in Excel is closely related to the PERCENTILE function. People
often use quartiles, which order the values in a data set into quarters, when dividing popu-
lations into groups based on sales and survey data. The first quartile is the 25th percentile.
The second quartile is the median, or 50th percentile. The third quartile is the 75th per-
centile. The fourth quarter is the maximum value. The QUARTILE function uses the fol-
lowing syntax:

�;<�2��1���	
	��

��	��
�K,	�
'�
�

For the quartile parameter, enter 0 for the minimum value, 1 for the first quartile, 2 for the
second quartile, 3 for the third quartile, or 4 for the maximum value.

Skewness (SKEW)Skewness (SKEW)Skewness (SKEW)Skewness (SKEW)Skewness (SKEW)
Like kurtosis, skewness is used to help determine the shape of a distribution. Skewness shows
whether a distribution is symmetrical or not. A symmetric distribution, such as the normal
curve, has a skew of zero. A positive skewness value indicates a long tail in the positive
direction. A negative skewness value indicates a long tail in the negative direction. To find
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the skewness of a data set, enter the data set range as the single parameter in Excel’s SKEW
function:

��=�D��	
	��

��	��
�

Standard Normal Probability DistributionStandard Normal Probability DistributionStandard Normal Probability DistributionStandard Normal Probability DistributionStandard Normal Probability Distribution
Traditionally, to find the standard normal probability distribution, you must convert the
normal random variable x to the standard normal distribution using the z-value formula,
and then find the area under the standard normal distribution function below z. The nor-
mal probability distribution functions described earlier in this chapter shortens this process.

The Standard Normal Probability Distribution has a mean of 0 and a standard deviation of 1.

NORMSDISTNORMSDISTNORMSDISTNORMSDISTNORMSDIST
If you already have a z value, or if you’ve used the z-value formula STANDARDIZE de-
scribed below to find a z-value, you can use the NORMSDIST function to find the prob-
ability that a random variable x is below z standard deviations from the mean. The
NORMSDIST function uses the following syntax:

�%)2*������FL.	�,
�

For example, if you create furniture that needs to fit people of various heights and know that
the average American adult is 5'8" tall, and the heights are normally distributed around this
mean with a standard deviation of 4", you can find the probability that one of your customers
is less than 6'2".

To use this function, you must first convert the data to the standard normal distribution as
described below under “STANDARDIZE.” Doing so returns a z value of 1.5, meaning that
6'2" is 1.5 standard deviations above the mean. When you enter 1.5 as the z-value param-
eter of the NORMSDIST function, the function returns the value 0.9331.

If you want to find the probability that a person is greater than 6'2" tall, you just subtract
this value from 1. If you want to find the probability that a person is between 5'4" and 6',
you must make a few calculations. The probability that a person is less than 6' tall is 0.8413.
This means that the probability that a person is between the mean (5'8") and 6' is .3413
(because the probability that a person is less than 5'8" is 0.5). Likewise, the probability that
a person is between 5'4" and 5'8" is .34134474. Add these together to get 0.6826.

NORMSINVNORMSINVNORMSINVNORMSINVNORMSINV
If instead of having a value and needing to find the probability that a random variable falls
below it, you know the probability for the range into which a random variable must fall and
need to find the value defining this range, you can use the NORMSINV function.
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To use the NORMSINV function, just enter the probability (between 0 and 1, of course)
and the function returns the z-value below which the probability area you entered falls. If
you choose a probability less than 0.5, the function returns a negative z-value. If you enter
a probability greater than 0.5, the function returns a positive z-value. The NORMSINV
function uses the following syntax:

�%)2*��%����&�	�'�'
(�

STSTSTSTSTANDARDIZEANDARDIZEANDARDIZEANDARDIZEANDARDIZE
Traditionally, to answer probability questions about a normal distribution, you first convert
the distribution to the standard normal distribution. The standard normal distribution has
a mean of zero and a standard deviation of 1. To convert to the standard normal distribu-
tion, you find a z value using the STANDARDIZE function in Excel. The STANDARD-
IZE function uses the following syntax:

����%��2��M����-
	���
	��	��� �
.'	
'&��

For example, if you have a product that costs an average of $6,000 to produce and a stan-
dard deviation of $800, what percentage of the items should you expect to cost more than
$6,600?

To find out, enter the function as follows:

����%��2��M��88���8����!���

The function returns the value .75. You can then use the NORMSDIST function to find
the probability or area under the curve between 0 and .75.

The z-value tells you how far (in terms of the number of standard deviations) an individual
observation is from the mean. It therefore also allows you to determine whether an obser-
vation is an outlier (unusually large or small) and therefore suspect. Z-values of less than
–3 or greater than +3 are generally treated as outliers and call for closer inspection.

Sum of Squares of Deviations from Mean (DEVSQ)Sum of Squares of Deviations from Mean (DEVSQ)Sum of Squares of Deviations from Mean (DEVSQ)Sum of Squares of Deviations from Mean (DEVSQ)Sum of Squares of Deviations from Mean (DEVSQ)
To sum the squares of the deviations of the data points in a sample from the mean, you use
the DEVSQ function. The DEVSQ function uses the following syntax:

�����;��	
	��

��	��
�

Standard DeviationStandard DeviationStandard DeviationStandard DeviationStandard Deviation
Standard deviation is a common measure of describing the spread of observations in a dis-
tribution. The standard deviation is equal to the square root of the variance.
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STDEVSTDEVSTDEVSTDEVSTDEV
To find the standard deviation of a sample, ignoring logical values and text, use the STDEV
function. This function has the following syntax:

��������	
	��

��	��
�

For example, to find the standard deviation in the worksheet containing a 10-game sample
of a bowler’s scores, as shown in Figure 4-13, enter:

�������� ������

Figure 4-13 Calculating standard deviation of a sample.

STDEVSTDEVSTDEVSTDEVSTDEVAAAAA
To find the standard deviation of a sample, and include cells containing the logical value
TRUE as 1 and cells containing text or the logical value FALSE as 0 (zero), use the
STDEVA function. This function has the following syntax:

���������	
	��

��	��
�

STDEVPSTDEVPSTDEVPSTDEVPSTDEVP
To find the standard deviation of a population, ignoring logical values and text, use the
STDEVP function. This function has the following syntax:

������:��	
	��

��	��
�

STDEVPSTDEVPSTDEVPSTDEVPSTDEVPAAAAA
To find the standard deviation of a population, and include cells containing the logical value
TRUE as 1 and cells containing text or the logical value FALSE as 0 (zero), use the
STDEVPA function. This function has the following syntax:
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������:���	
	��

��	��
�

t Distributiont Distributiont Distributiont Distributiont Distribution
If you’re working with a small sample (less than about 30 or 40), you can use the Student’s
t-test instead of the z-value or z-score to find the probability with which a value falls be-
low a certain number or to test how far an individual observation is from the mean. To do
so, you use the TINV function.

TDISTTDISTTDISTTDISTTDIST
You can use the TDIST function to make inferences about the value of a population mean.
For example, if you randomly select 20 people from a factory floor, ask them to try a new
production method, and then find that they can produce 17.25 units an hour with a sample
standard deviation of 3.3, you can find the probability that the population mean takes the
value of 16 or less. To do so, you use Excel’s TDIST function. The function uses the fol-
lowing syntax:

����������
��

��&5�5�

�&-�
	'���

For this example, the function takes the following form:

��������8��#���

Depending on your level of significance, you accept or reject the hypothesis.

The hypothesis in this example is one-tailed; that is, you’re interested in finding probabili-
ties of values less than 16. If instead you need to find the probabilities of values both above
and below x, your hypothesis is two-tailed.

TINVTINVTINVTINVTINV
If you know the probability and want to find the t-value, use the TINV function. This func-
tion has the following syntax:

���%����&�	�'�'
(��
��

��&5�5�

�&-�

If this is based on a one-tailed t distribution, multiply the probability by 2.

TTESTTTESTTTESTTTESTTTEST
To find the probability associated with a Student’s t-test, use the TTEST function. The
t-test is most frequently used to test for a difference between two means. The TTEST func-
tion uses the following syntax:

��������	
	��

����	
	��

� �
	'���
(�
�
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where type equals 1 for paired, 2 for two samples with equal variance, or 3 for 2 samples
with unequal variance.

TTTTTrimming to the Mean (TRIMMEAN)rimming to the Mean (TRIMMEAN)rimming to the Mean (TRIMMEAN)rimming to the Mean (TRIMMEAN)rimming to the Mean (TRIMMEAN)
You calculate a trimmed mean by discarding a certain percentage of the lowest and the
highest values from a data set to remove outliers, and then computing the mean of the re-
maining values. For example, a mean trimmed 50% is computed by discarding the lowest
and highest 25% of the values and taking the mean of the remaining 50% in the middle.
The TRIMMEAN function uses the following syntax:

��2�**��%��	
	��

��	��
��
�+
�
�

where percent is entered as a decimal. For example, the spreadsheet of birth rates in the
United States in Figure 4-14 shows the mean and a mean trimmed 25%.

Figure 4-14 A trimmed mean.

VVVVVariancearianceariancearianceariance
Excel provides four functions for calculating variance, a measure of the variability between
data values in a set. Variance is based on the difference between each value and the mean.

VVVVVARARARARAR
If the data set you’re working with is a sample and you do not want to include logical val-
ues or text from the set in the calculation, you use the VAR function. For example, if you’re
using a new production process that is supposed to increase productivity and have a series
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of data for the numbers of parts produced each day, you can find the sample variance. The
VAR function uses the following syntax:

���2��	
	��

��	��
�

VVVVVARAARAARAARAARA
If the data set is a sample but you want to include logical values or text in the calculation,
you use the VARA function. Excel counts cells containing the logical value TRUE as 1 and
cells containing text or FALSE 0. The VARA function uses the following syntax:

���2���	
	��

��	��
�

VVVVVARPARPARPARPARP
If the data set you’re working with is a population and you do not want to include logical
values or text from the set in the calculation, you use the VARP function. The VARP function
uses the following syntax:

���2:��	
	��

��	��
�

VVVVVARPARPARPARPARPAAAAA
If the data set is a population but you want to include logical values or text in the calcula-
tion, you use the VARPA function. The VARPA function uses the following syntax:

���2:���	
	��

��	��
�

WWWWWeibull Distribution (WEIBULL)eibull Distribution (WEIBULL)eibull Distribution (WEIBULL)eibull Distribution (WEIBULL)eibull Distribution (WEIBULL)
The Weibull distribution is a skewed distribution commonly used to show product lifetimes,
analysis of systems involving a “weakest link,” and wind speed.

NOTENOTENOTENOTENOTE To see what the Weibull distribution looks like at various wind speeds and with vari-
ous standard deviations in wind speed, visit the interactive web page at http://
www.windpower.dk/tour/wres/weibull/index.htm.

The WEIBULL function uses the following syntax:

�D���<11���	���	��

	�+,-,�	
'.
�

where x is the value at which to evaluate the function, alpha and beta are parameters to the
distribution, and cumulative specifies whether you want Excel to return the value of the
function at exactly x (in which case you enter FALSE) or up to and including x (in which
case you enter TRUE).

www.LisAri.com



118118118118118 MBAMBAMBAMBAMBA’’’’’s Guide to Micrs Guide to Micrs Guide to Micrs Guide to Micrs Guide to Microsoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000

Z-TZ-TZ-TZ-TZ-Test (ZTEST)est (ZTEST)est (ZTEST)est (ZTEST)est (ZTEST)
Use the ZTEST function to find the two-tailed p-value of a z-test. The z-test standard-
izes x with respect to the data set, and returns the two-tailed probability for the normal
distribution. You can use this function to determine the likelihood that a particular obser-
vation comes from a certain population.

The ZTEST function uses the following syntax:

�M������	
	��

��	��
����'�-	�

If you don’t know the population standard deviation sigma (s), leave this parameter blank
and Excel uses the sample standard deviation from the data set.

Data Analysis TData Analysis TData Analysis TData Analysis TData Analysis Toolsoolsoolsoolsools
This section describes the statistical data analysis tools that come with the Analysis ToolPak.
To install the Analysis ToolPak, choose the Tools menu’s Add-Ins command, select the
Analysis ToolPak check box, and click OK. Excel may prompt you to insert the Microsoft
Office 2000 or Excel 2000 CD if it isn’t currently in your CD-ROM drive.

Analysis of VAnalysis of VAnalysis of VAnalysis of VAnalysis of Variance (ANOVariance (ANOVariance (ANOVariance (ANOVariance (ANOVA)A)A)A)A)
Analysis of variance depends on three assumptions: that the observations are independent,
that the response variable is normally distributed for each population, and that the variance
of the response variable is the same for all of the populations.

You can use analysis of variance to test for the equality of k population means. To use the
ANOVA tools, follow these steps:

1. Choose the Tools menu’s Data Analysis command.

Excel displays the Data Analysis dialog box.

2. Select an ANOVA tool from the list.

Select the single-factor ANOVA tool to test the hypothesis that means from two or more
samples drawn from populations with the same mean are equal. Select the two-factor with
replication ANOVA tool if you want to include multiple samples for each group of data.
Select the two factor without replication tool if you want to perform a two-factor ANOVA
and include only one sample for each group of data.

3. Identify the data you want to analyze.

Enter the range of data you want to analyze in the Input Range box.
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4. Describe how the data is organized.

If you’re performing a single-factor test, specify whether the data is in columns or rows.

If you’re performing an ANOVA without replication, specify whether the input range
includes labels.

If you’re performing an ANOVA with replication, enter the number of rows contained
in each sample in the Rows Per Sample box. Note that the number must be the same for
all samples.

5. Enter a value for alpha.

Alpha gives the significance level related to the probability of rejecting a true hypothesis.

6. Specify where you want to place the ANOVA table.

Figure 4-15 shows an ANOVA table beneath production sample data from three plants.

Figure 4-15 Testing analysis of variance of populations.

CorrelationCorrelationCorrelationCorrelationCorrelation
You can use Excel’s Correlation tool to create a table of Correlation coefficient data. Like
covariance, a correlation coefficient also measures the linear association between two variables,
but unlike covariance, correlation coefficients take values between –1 and +1. Values near –1
indicate a strong negative linear relationship. Values near zero indicate lack or relationship,
and values near +1 indicate a strong positive linear relationship. To use Excel’s Correlation tool
on the PR Releases & Sales spreadsheet shown in Figure 4-16, follow these steps:
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Figure 4-16 Determining the correlation coefficient between number of press releases and weekly sales.

1. Choose the Tools menu’s Data Analysis command.

Excel displays the Data Analysis dialog box.

2. Select Correlation from the list, and click OK.

Excel displays the Correlation dialog box.

3. Identify the data you want to analyze.

In the example, you would enter A2:B11 in the Input Range box.

4. Describe how the data is organized.

In the example, you would make sure the Columns option button is selected.

5. Use the Output Options to describe the location you want for the Correlation data table.

Click Output Range, and enter the upper left corner of the range where you want the
data table to go. Alternately Click New Worksheet Ply to create a new worksheet in the
current workbook for the data, or click New Workbook to create a new workbook for the
data. The cell listed in Figure 4-17 shows where Excel places the data table when you
click the Output Range option button and enter D5 in the box.

6. Click OK.

Figure 4-17 The Correlation dialog box.
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The value in cell E7 is the correlation coefficient between press releases and sales. Cells E6
and F7 both hold the value 1, as a variable is always perfectly correlated with itself.

CovarianceCovarianceCovarianceCovarianceCovariance
You use covariance to measure the linear association between two sets of data. A positive
covariance indicates a positive relationship, meaning that larger values of one variable tend
to correspond with larger values of the other. To use Excel’s Covariance tool on the PR
Releases & Sales spreadsheet shown in Figure 4-18, follow these steps:

Figure 4-18 Determining the linear association between number of press releases and weekly sales.

1. Choose the Tools menu’s Data Analysis command.

Excel displays the Data Analysis dialog box.

2. Select Covariance from the list, and click OK.

Excel displays the Covariance dialog box.

3. Identify the data you want to analyze.

In the example, you would enter A2:B11 in the Input Range box.

4. Describe how the data is organized.

In the example, you would make sure the Columns option button is selected.

5. Use the Output Options to describe where you want the Covariance data table to go.

Click Output Range, and enter the upper left corner of the range where you want the
data table to go. Alternately, click New Worksheet Ply to create a new worksheet in the
current workbook for the data, or click New Workbook to create a new workbook for the
data. Figure 4-19 shows where Excel places the data table when you click the Output
Range option button and enter D1 in the box.

6. Click OK.
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Figure 4-19 The Covariance dialog box.

The value in cell E2 is the variance for the number of press releases and the value in cell F3
is the variance for sales. The value in cell E3 is the covariance between press releases and sales.

Descriptive StatisticsDescriptive StatisticsDescriptive StatisticsDescriptive StatisticsDescriptive Statistics
You can use the Descriptive Statistics tool to generate several descriptions measures for a
data set at once. The Descriptive Statistics tool can find the mean, standard error, median,
mode, standard deviation, sample variance, kurtosis, skewness, range minimum, maximum,
sum, and count.

Figure 4-20 shows total yardage during a season for a sample of 25 NCAA college foot-
ball receivers. To generate descriptive statistics for this data, follow these steps:

Figure 4-20 College football receiver data.

1. Choose the Tools menu’s Data Analysis command.

Excel displays the Data Analysis dialog box.
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2. Select Descriptive Statistics, and click OK.

Excel displays the Descriptive Statistics dialog box (see Figure 4-21).

Figure 4-21 The Descriptive Statistics dialog box.

3. Enter A2:A26 in the Input Range box.

If you want to keep the Yardage label, enter A1:A26 in the Input Range box and select
the Labels check box.

4. Describe how the data is organized.

In this example, you would click the Columns option button.

5. Use the Output Options to describe where you want the descriptive statistics table to go.

Click Output Range, and enter the upper left corner of the range where you want the
data to go. Alternatively, click New Worksheet Ply to create a new worksheet in the current
workbook for the descriptive statistics table, or click New Workbook to create a new
workbook for the descriptive statistics table.

6. Select the Summary Statistics check box.

7. Use the other check boxes to describe other statistics you want included in the descrip-
tive statistics table.

If you have a small sample and want to find a confidence interval for the mean, select
the Confidence Level check box and enter the confidence level in the text box. When
Excel returns the Confidence Level value, you can say with the percent confidence you
indicated that the population mean is plus or minus this amount from the sample mean.
Select the Kth Largest or Kth Smallest check box, and enter a value k to have Excel include
the kth largest or smallest data point in the table. For example, if you enter 3 in these two
boxes, Excel lists the 3rd largest and 3rd smallest input values in the table.
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8. Click OK.

NOTENOTENOTENOTENOTE To find the confidence interval for a population mean with a large sample, multiply
the standard error from the table by 1.645 for 90% confidence, 1.96 for 95% con-
fidence, or 2.576 for 99% confidence. This is your margin of error. Add and subtract
this from the sample mean in the table to calculate the confidence interval for the
population mean.

Exponential SmoothingExponential SmoothingExponential SmoothingExponential SmoothingExponential Smoothing
You can use Excel’s Exponential Smoothing tool to develop forecasts using the exponen-
tial smoothing method. The exponential smoothing method uses the weighted average of
previous series values to forecast the next period (meaning that recent data receives more
weight than older data). With exponential smoothing, once you select a smoothing con-
stant alpha, you do not need to include past data in the forecast computation. You need only
the most recent observation. To use Excel’s Exponential Smoothing tool on the Sales spread-
sheet shown in Figure 4-22, follow these steps:

Figure 4-22 Forecasting using exponential smoothing.

1. Choose the Tools menu’s Data Analysis command.

Excel displays the Data Analysis dialog box.

2. Select Exponential Smoothing from the list, and click OK.

Excel displays the Exponential Smoothing dialog box.

3. Identify the data you want to analyze.

In this example, you would enter B2:B11 in the Input Range box

4. Enter .3 in the Damping Factor box.

The Damping factor is equal to 1-alpha.
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5.  Describe where you want to place the smoothing forecast.

For example, if you enter D2 in the Output Range box, Excel places the smoothing fore-
casts in Column D.

6. Click OK.

F-TF-TF-TF-TF-Testestestestest
You can use the F-Test tool to perform a two-sample F-test comparing two population
variances. To do so, follow these steps:

1. Choose the Tools menu’s Data Analysis command.

Excel displays the Data Analysis dialog box.

2. Select F-Test Two-Sample For Variances from the list, and click OK.

Excel displays the F-Test Two-Sample For Variances dialog box.

3. Enter the ranges of data you want to analyze in the Variable 1 Range and Variable 2
Range boxes.

4. Specify whether the input ranges include labels.

5. Enter the confidence level for the test, alpha.

Remember to express alpha as a decimal, and that it must be between 0 and 1.

6. Specify the location for the F-Test table, and click OK.

Use the Output Range option to place the table on the current worksheet, the New
Worksheet Ply option to place the table on a new worksheet in the current workbook,
or New Workbook option to create a new workbook for the table.

Fourier AnalysisFourier AnalysisFourier AnalysisFourier AnalysisFourier Analysis
This tool allows you to analyze complex periodic waveforms using the Fast Fourier Trans-
form (FFT) method to transform data. A common use for Fourier Transforms is to char-
acterize the behavior of share prices of a company on the stock market.

To use the Fourier Analysis tool, follow these steps:

1. Choose the Tools menu’s Data Analysis command.

Excel displays the Data Analysis dialog box.

2. Select Fourier Analysis from the list, and click OK.

Excel displays the Fourier Analysis dialog box.

3. Enter the range of data you want to analyze in the Input Range box.
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4. Specify whether the input ranges include labels.

5. Specify the output location for the Fourier table.

Use the Output Range option to place the table on the current worksheet, the New
Worksheet Ply option to place the table on a new worksheet in the current workbook,
or New Workbook option to create a new workbook for the table.

6. Select the Inverse check box if the data in the input range is transformed and you want
to find the original inputs.

7. Click OK.

HistogramHistogramHistogramHistogramHistogram
A histogram is a common graphical presentation of frequency data. Using the file containing
S&P 500 returns (refer to Figure 4-9), you can create a histogram by following these steps:

1. Optionally, create bins holding a set of values in ascending order.

Excel will count the number of occurrences in the range that are equal to or less than the
value you enter in the bin, and greater than the previous bin value. The more bins you
create, the smaller the bars of your histogram. Excel creates an additional bin for all val-
ues greater than the highest bin value.

TIPTIPTIPTIPTIP It usually makes most sense to evenly space the bins.

2. Choose the Tools menu’s Data Analysis command.

Excel displays the Data Analysis dialog box.

3. Select Histogram, and click OK.

Excel displays the Histogram dialog box shown in Figure 4-23.

Figure 4-23 Creating a histogram.
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4. Identify the data you want to analyze.

In this example, you would enter B2:B21 in the Input Range box.

5. Enter C2:C6 in the Bin Range box.

If you leave the bin range blank, Excel creates a set of evenly distributed bins between
minimum and maximum values in your data set.

NOTENOTENOTENOTENOTE If you want to include labels in the histogram (which can be a good idea), you must
do so for both the input range and bin range. Then select the Labels check box.

6. Use the Output Options to describe where you want the histogram and frequency dis-
tribution table to go.

Click Output Range, and enter the upper left corner of the range where you want the
data to go. Alternatively, click New Worksheet Ply to create a new worksheet in the current
workbook for the histogram, or click New Workbook to create a new workbook for the
histogram.

7. Optionally, select the Cumulative Percentage check box.

This adds a cumulative percentage line to the histogram, and a cumulative percentage
line to the frequency distribution table.

8. Select the Chart Output check box.

9. Click OK.

NOTENOTENOTENOTENOTE If you want to arrange the bars in descending order of height from left to right, se-
lect the Pareto check box. This creates a variation of a column graph called a Pareto
diagram that is often used for quality control purposes.

TIPTIPTIPTIPTIP Technically, unlike Excel’s column charts, the adjacent rectangles of a histogram
shouldn’t touch each other, but in Excel, they do. To correct this, right-click one of
the columns and choose Format Data Series from the shortcut menu. Then click the
Options tab, and enter 0 in the Gap Width box.

Figure 4-24 shows a worksheet with a histogram.
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Figure 4-24 A histogram.

Moving AMoving AMoving AMoving AMoving Averagesveragesveragesveragesverages
You can use Excel’s Moving Averages tool to develop forecasts using the moving averages
method. The moving averages method uses the average of a certain number of the most
recent values in the time series to forecast the next period. You can specify the number of
most recent values you want to use. To use Excel’s Moving Averages tool on the Sales spread-
sheet, shown in Figure 4-25, to produce a three-week moving average, follow these steps:

Figure 4-25 Forecasting using moving averages.

1. Choose the Tools menu’s Data Analysis command.

Excel displays the Data Analysis dialog box.
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2. Select Moving Averages from the list, and click OK.

Excel displays the Moving Averages dialog box.

3. Identify the data you want to analyze.

In this example, enter B2:B11 in the Input Range box.

4. Specify the number of data points you are using for each moving average in the Interval box.

In this case, enter 3 for three weeks.

5. Use the Output Options to describe where you want the moving averages table to go.

In this case, you could enter C2 in the Output Range box to put the moving average
forecasts in column C.

6. Click OK.

Random Number GenerationRandom Number GenerationRandom Number GenerationRandom Number GenerationRandom Number Generation
Use the Random Number Generation tool to fill a range with random numbers following
the distribution you specify. To use the Random Number Generation tool, follow these steps:

1. Choose the Tools menu’s Data Analysis command.

Excel displays the Data Analysis dialog box.

2. Select Random Number Generation from the list, and click OK.

Excel displays the Random Number Generation dialog box.

3. In the Number Of  Variables box, enter the number of columns you want Excel to fill
with random numbers.

4. In the Number Of Random Numbers box, enter the number of random numbers you
want Excel to return.

5. Select a distribution from the distribution drop-down list box.

Select Uniform if you want to specify a range within which the numbers are drawn with
equal probability. Select normal for a normal (Gaussian) distribution. You can create a stan-
dard normal distribution by selecting Normal and entering for the parameters a mean of
0 and a standard deviation of 1. Select Bernoulli for a distribution with only two event classes,
“success” or “failure.” Select Poisson to estimate the number of occurrences over a speci-
fied range of time or amount of space. Select patterned to specify a range within which
numbers are repeated in a sequence. Select discrete if you have a set of values and another
of their associated probabilities and want to generate numbers based on this information.

6. Enter the parameters for the distribution you selected.
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7. If you want to be able to produce the same set of random numbers at a later time, enter
a value in the Random Seed text box.

Note this value for future use.

8. Specify the output location for random numbers, and click OK.

Rank and PercentileRank and PercentileRank and PercentileRank and PercentileRank and Percentile
You can use the rank and percentile tool to create a table listing the rank, value, and per-
centile of data points in the data set. To do this, follow these steps:

1. Choose the Tools menu’s Data Analysis command.

Excel displays the Data Analysis dialog box.

2. Select Rank And Percentile from the list, and click OK.

Excel displays the Rank And Percentile dialog box.

3. Identify the data you want to analyze.

Enter the range of data you want to analyze in the Input Range box.

4. Specify whether the values are organized in columns or rows.

5. Specify whether the input ranges include labels.

6. Specify the location for the Rank and Percentile table.

Click Output Range, and enter the upper left corner of the range where you want the table
to go. Alternatively, click New Worksheet Ply to create a new worksheet in the current
workbook for the table, or click New Workbook to create a new workbook for the table.

7. Click OK.

Figure 4-26 shows a rank and percentile table for a list of test scores in a class.

www.LisAri.com



Chapter 4Chapter 4Chapter 4Chapter 4Chapter 4 Statistical Analysis 131131131131131

Figure 4-26 A Rank and Percentile table.

RegressionRegressionRegressionRegressionRegression
To perform linear regression analysis, you can use the Regression tool. The Regression tool
works by using the least squares method to fit a straight line through a set of x and y val-
ues. To use the Regression tool, follow these steps:

1. Choose the Tools menu’s Data Analysis command.

Excel displays the Data Analysis dialog box.

2. Select Regression from the list, and click OK.

Excel displays the Regression dialog box.

3. Identify the data you want to analyze.

Enter the dependent variable range in the Input Y Range box and the independent vari-
able range in the Input X Range box.

4. Specify whether the input ranges include labels.

5. Optionally, select the Constant Is Zero check box.

Do this if you want to force the y-intercept constant (b) in the equation of the line
(y=mx+b) to equal zero.

6. Optionally, select the Confidence Level check box.

Do this if you want Excel to define a range around your line which fits the specified
percentage of data.
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7. Specify the output location for the Regression table.

Click Output Range, and enter the upper left corner of the range where you want the table
to go. Alternatively, click New Worksheet Ply to create a new worksheet in the current
workbook for the table, or click New Workbook to create a new workbook for the table.

8. Use the Residuals options.

Specify whether you want to include standardized residuals in the output table, chart the
independent variables against the residual, or chart expected values against the observed
values.

9. Optionally, select the Normal Probability Plots.

Do this if you want Excel to chart normal probability.

10. Click OK.

SamplingSamplingSamplingSamplingSampling
If you have population data and want to draw a sample from them, you can use Excel’s
Sampling tool. To do so, follow these steps:

1. Choose the Tools menu’s Data Analysis command.

Excel displays the Data Analysis dialog box.

2. Select Sampling from the list, and click OK.

Excel displays the Sampling dialog box.

3. Identify the data you want to analyze.

Enter the range of data you want to analyze in the Input Range box.

4. Specify whether the input ranges include labels.

5. Describe whether you want a periodic or random sample.

Click the Periodic option button to sample every kth value and enter k in the Period box,
or click the Random option button and enter the sample size you want in the Number
Of Samples box.

6. Specify the output location for the sample values, and click OK.

Click Output Range, and enter the upper left corner of the range where you want the values
to go. Alternatively, click New Worksheet Ply to create a new worksheet in the current work-
book for the values, or click New Workbook to create a new workbook for the values.
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TTTTT-T-T-T-T-Testestestestest
Use the t-Test tool to perform the Student’s t-test on a small sample. The t-test is commonly
used to test for a difference between means.

1. Choose the Tools menu’s Data Analysis command.

Excel displays the Data Analysis dialog box.

2. Select a t-Test option from the list, and click OK.

Select the Paired Two Sample For Means Test if you have a pairing of observations in
the data sets, for example, if the data sets show values for the same sample before and
after manipulation. The Paired Two Sample For Means Test does not assume that the
variances of both populations are equal. Select the Two-Sample Assuming Equal Vari-
ances test if you assume the means of both data sets are equal. Select the Two-Sample
Assuming Unequal Variances test if you assume that the variances of both data sets are
unequal, for instance if the samples come from different populations.

3. Identify the data you want to analyze.

Enter the ranges of data you want to analyze in the Variable 1 Range and Variable 2 Range boxes.

4. Enter the hypothesized mean difference in the Hypothesized Mean Difference box.

5. Specify whether the input ranges include labels.

6. Specify alpha.

Enter .05 in the Alpha box for a 95% confidence level, .1 for a 90% confidence level, or
.01 for a 99% confidence level.

7. Specify the output location for the T-Test table, and click OK.

Click Output Range, and enter the upper left corner of the range where you want the table
to go. Alternatively, click New Worksheet Ply to create a new worksheet in the current
workbook for the table, or click New Workbook to create a new workbook for the table.

Z-TZ-TZ-TZ-TZ-Testestestestest
If you have a large sample and want to conduct a hypothesis test about the difference be-
tween two population means, you can use the z-Test tool. Before you can begin, you need
to find the two sample variances. You can do this using the VAR function or using the
Descriptive Statistics tool. Figure 4-27 shows an example worksheet with the prices of an
ice cream sundae in several stores in two cities.
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Figure 4-27 Testing the difference between two population means.

1. Choose the Tools menu’s Data Analysis command.

Excel displays the Data Analysis dialog box.

2. Select z-Test: Two Sample For Means from the list, and click OK.

Excel displays the Sample For Means dialog box.

3. Specify the variable ranges.

In the example, enter A2:A11 in the Variable 1 Range box and B2:B14 in the Variable
2 Range box.

4. Enter 0 in the Hypothesized Mean Difference box.

This means that you are hypothesizing that the means are equal. Enter a different value
if you are hypothesizing a difference between the means.

5. Specify the variance of the samples.

In the example, enter .1997 in the Variable 1 Variance box and .0599 in the Variable 2
Variance box.

6. Specify alpha.

Enter .05 in the Alpha box for a 95% confidence level, .1 for a 90% confidence level, or
.01 for a 99% confidence level.
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7. Use the Output Options to describe where you want the Correlation data table to go.

Click Output Range, and enter the upper left corner of the range where you want the
data table to go. Click New Worksheet Ply to create a new worksheet in the current
workbook for the data, or click New Workbook to create a new workbook for the data.
Figure 4-28 shows where Excel places the data table when you click the Output Range
option button and enter D3 in the box.

8. Click OK.

Figure 4-28 The z-Test: Two Sample For Means dialog box.

The value of z appears in the table. The two-tailed p-value also appears in the table. If this
is less than alpha, reject the null hypothesis.
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FINANCIAL CALCULAFINANCIAL CALCULAFINANCIAL CALCULAFINANCIAL CALCULAFINANCIAL CALCULATIONSTIONSTIONSTIONSTIONS

In This ChapterIn This ChapterIn This ChapterIn This ChapterIn This Chapter
• EasyRefresher™: Applying Time Value of Money Concepts

• Using the Standard Financial Functions

• Using the Add-In Financial Functions

Although most Excel users—even most advanced business users—will have scant oc-
 casion to use all of the financial functions that Excel provides, almost everybody will

use at least a handful of these time-saving functions. Calculating a mortgage or car loan pay-
ment requires use of the PMT function. Estimating the future value of an investment re-
quires use of the FV function. Computing the interest rate implicit in a set of loan or
investment terms requires the RATE, IRR, or MIRR functions. This chapter explains how
you can use any of the financial functions that come with Excel—both those that are al-
ways available and those you can use after installing the Analysis ToolPak add-in.

NOTENOTENOTENOTENOTE The Analysis ToolPak supplies a set of 42 additional financial functions which you use
in the same way as the standard financial functions. In general, these add-in finan-
cial functions are most useful for security analysis.

137137137137137
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EasyRefresherEasyRefresherEasyRefresherEasyRefresherEasyRefresher™™™™™:::::
Applying TApplying TApplying TApplying TApplying Time Vime Vime Vime Vime Value of Money Conceptsalue of Money Conceptsalue of Money Conceptsalue of Money Conceptsalue of Money Concepts

The phrase “time value of money” must surely be one of the most used terms that people
don’t really understand. Almost invariably, people who don’t know a discount rate from Adam
use the term to explain or question any financial complexity. The irony—and most busi-
ness school students and graduates know this—is that time value of money isn’t all that
complicated. Or at least it isn’t at the conceptual level.

Analyzing BorrowingAnalyzing BorrowingAnalyzing BorrowingAnalyzing BorrowingAnalyzing Borrowing
The time value of money concept, which applies to loans, means that you need to include
interest costs in any analysis of loans. In other words, to compare “loan A” to “loan B,” you
need to account for the interest costs of each. Note that this isn’t the same thing as saying
you need to compare the interest rates, however. The interest rate of a loan is important.
It’s the first of the three variables used to calculate the interest charges of a loan. But you
need more than just the interest rate to know what, for example, “loan A” costs. You also
need to know the loan balance against which the interest rate is applied. (This is the sec-
ond variable.) And you need to know for how many periods—years, months, or whatever—
this calculation is made. (This is the third variable.)

Interestingly, truth-in-lending laws make it easy for consumers to make time value of money
comparisons of different borrowing options. By comparing the annual percentage rate, or
APR, of one loan with another, one can generally tell which borrowing option is cheapest.
The APR wraps all of the costs of borrowing—all the time value of money—into a single,
interest-rate-like number. By choosing the lowest APR, a consumer generally gets the
cheapest loan. Unfortunately, it isn’t as easy for business borrowers to get APR information.
(Truth-in-lending laws, for example, apply to consumers but not to business borrowers.)
Nevertheless, it’s still generally most useful to make time value of money comparisons of
different borrowing options by applying the APR concept.

NOTENOTENOTENOTENOTE In the discussion of the RATE function, I’ll describe how to calculate the APR of any loan.
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Analyzing InvestmentsAnalyzing InvestmentsAnalyzing InvestmentsAnalyzing InvestmentsAnalyzing Investments
The time value of money concept also applies to investments, with a slight twist: When
applied to investments, you need to factor in the interest or investment earnings generated
by an investment. In other words, to compare “investment A” to “investment B,” you need
to account for the interest or investment returns of each. Note again that isn’t the same thing
as saying you need to compare the interest rates or investment rates of returns, however. The
interest rate or rate of return on an investment is important. As with borrowing compari-
sons, it’s only the first of the three basic variables used to calculate the investment profits
from an investment. You also need to know the investment balance against which the in-
terest rate or rate of return is applied. (This is the second variable.) And you need to know
for how many periods—years, months, or whatever—this calculation is made. (This is the
third variable.)

As a general rule, when people perform time value of money comparisons on investments,
they compare either the present values of the two investments or the rates of return of the
two investments. The rate comparison method is easier to understand because it works very
much like the APRs that lenders provide consumers. To compare “investment A” with “in-
vestment B” on the basis of interest rates or investment rates of return, you compare two
percentages; whichever is larger is better, so the logic goes.

Comparing investments on the basis of their rates of return, however, creates a handful of
problems, as you may already know. First, simple rate comparisons ignore the fact that the
investment balance is important. For example, earning a 25% return on a billion dollars is
far more profitable than earning a 100% return on a million dollars. Second, simple rate
comparisons ignore the rate at which intermediate cash flows are reinvested. If you have
1 million dollars to invest for 10 years and are choosing between one investment which pays
25% for one year and another investment which pays 15% for 10 years, for example, you can’t
know which is better unless you know the rate at which your money can be reinvested in
year two. Third, return-based investment measures sometimes suffer from a sort of math-
ematical phenomenon in which the return formula can’t be solved with a single, unique
interest rate or investment rate of return value.

NOTENOTENOTENOTENOTE It turns out, as mentioned elsewhere in this book, that an investment with “N” cash
flows (“N” is number of cash flows) is actually an Nth root polynomial equation with
up to “N” real and imaginary solutions to the investment’s internal rate of return
equation.
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Because of the aforementioned problems with applying the time value of money to invest-
ment calculations, business analysts commonly compare investments based on their present
values. Two investments’ cash flows can be evaluated on an “apples-to-apples” basis by com-
paring their present values: whichever investment provides the greater present value is better.

You can also compare the present value of an investment’s cash flows to its initial cash cost,
making what’s known as a net present value calculation. A net present value is actually a
simple cost benefit comparison. You compare the cost of an investment, meaning its cash
price, with its benefits, calculated as the present value of its future cash flows. If the net
present value is positive, it means the benefits exceed the cost. If the net present value is
negative, it means the cost exceeds the benefit.

A challenging feature of present value and net present value calculations concerns the choice
of a discount rate, or interest rate, used to convert future cash flows to their current-day,
present value. For example, people argue in favor of using the cost of the capital used to fund
an investment. If an investment is made using borrowed money that costs 8%, for example,
someone taking this approach might use 8% as the discount rate. Another commonly ar-
gued approach is to use the rate of return offered by similarly risky investments. If you can
make an investment that forces you to bear the same risk and pays a 12% return, some people
argue that you should use a 12% discount. In practice, it’s worth mentioning, that one of-
ten sees discount rates set almost as a matter of management policy or as an arbitrary de-
cision made by a key participant in the financial analysis process. In a case like this, top
management might say, perhaps explicitly, that investments must produce at least a 15%
return and that would mean that present value calculations should be made with a 15%
discount rate.

Dealing with InflationDealing with InflationDealing with InflationDealing with InflationDealing with Inflation
One important issue you want to consider in making time value of money calculations is
the effect of inflation. Over time, of course, inflation erodes the value of the currency units
used to make time value of money calculations. This erosion makes it difficult to compare
currency values of different time periods. For example, 1 million dollars today isn’t the same
thing as 1 million dollars 20 years from now.

You can, fortunately, rather easily estimate the effect of inflation in your time value of money
calculations. To do so, you simply need to use the real rate of return rather than the nomi-
nal rate of return in your calculations. You calculate the real rate of return by subtracting
the inflation rate from the nominal rate of return.

www.LisAri.com



Chapter 5Chapter 5Chapter 5Chapter 5Chapter 5 Financial Calculations 141141141141141

As an example of how all this works, suppose that you want to estimate the future value of
a long-term investment in a stock index fund. Over long periods of time, the stock market
returns about 10% and inflation runs about 3.5%, so the real return equals 6.5%. If you used
6.5% in your time value of money calculations—rather than the nominal rate of return of
10%—the future value amounts you’d calculate wouldn’t include inflation. In effect, by
subtracting the inflation rate from the nominal return, you subtract the effects of the infla-
tion from the compounded, future value amounts you calculate.

Using the Standard Financial FunctionsUsing the Standard Financial FunctionsUsing the Standard Financial FunctionsUsing the Standard Financial FunctionsUsing the Standard Financial Functions
Excel provides 16 standard financial functions for making depreciation, loan payment,
present value, future value, and rate of return calculations. To see which financial functions
Excel provides or to see which arguments a function requires, choose the Insert menu’s
Function command and then select Financial from the Function Category list box (see Figure
5-1). The first Paste Function dialog box shows the categories of functions that Excel pro-
vides—such as which financial functions are available.

Figure 5-1 The first Paste Function dialog box.

After you select a function and click OK, the second Paste Function dialog box shows which
arguments are required for the function to make its calculations (see Figure 5-2).

www.LisAri.com



142142142142142 MBAMBAMBAMBAMBA’’’’’s Guide to Micrs Guide to Micrs Guide to Micrs Guide to Micrs Guide to Microsoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000

Figure 5-2 The second Paste Function dialog box.

NOTENOTENOTENOTENOTE Chapter 2 describes how to work with functions and provide their arguments. If you’re
not already familiar with how a function makes its calculations, you might want to
refer to that chapter.

Using the Depreciation FunctionsUsing the Depreciation FunctionsUsing the Depreciation FunctionsUsing the Depreciation FunctionsUsing the Depreciation Functions
Excel supplies five depreciation functions as part of its standard financial function set: DB,
DDB, SLN, SYD, and VDB. Each of these functions apportions the cost of a long-lived
asset over its estimated economic life.

NOTENOTENOTENOTENOTE In the examples that follow, the function results are rounded to two decimal places.
For example, even if a function returns the value 12804.6875, in the text the func-
tion result is reported as 12804.69.

TIPTIPTIPTIPTIP Excel also supplies two add-in financial functions for calculating depreciation according
to French accounting conventions, AMORDEGRC and AMORTLINC. These two func-
tions are described in the later section “Using the Add-In Financial Functions.”

DBDBDBDBDB
The DB function calculates fixed declining balance depreciation for an asset given the cost,
its salvage value, estimated economic life, the accounting period for which depreciation is
being calculated, and, optionally, the number of month in first year. (If you don’t include
the optional month argument, Excel sets this value to 12.) The DB function uses the fol-
lowing syntax:

�������	�
��

�	����	������	������

Suppose, for example, that you must calculate the fixed declining balance depreciation for
equipment that costs $50,000, lasts five years, will have a salvage value of $10,000 at the
end of the fifth year, and that was placed into service in the third month of the first year.
To calculate the depreciation for the first year, you use the following formula:
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���������	�����	�	�	��

The function returns the value 3437.5. To calculate the depreciation for the second year, you
use the formula

���������	�����	�	�	��

The function returns the value 12804.69

The distinguishing feature of fixed-declining balance depreciation is that it calculates de-
preciation at a fixed rate based on the estimated cost, salvage value, and economic life of
the asset. Excel calculates this rate using the following formula:

����� �
����!���
��

�"�����#��"������

and then rounds this value to the nearest three decimal places. To calculate the deprecia-
tion for a period, Excel multiplies the rate by the sum of the original cost less the accumu-
lated depreciation to date.

NOTENOTENOTENOTENOTE The accumulated depreciation equals the original cost minus the previous periods’
depreciation.

Excel uses variations of the standard fixed-declining balance formula for the first and last pe-
riods. For the first period, Excel calculates the depreciation by using the following formula:

�����!������ �������
��������� $ �
�� $ ����� " ��

For the last period, Excel calculates the depreciation using the following formula (which
essentially just depreciates the asset down to its salvage value):

%
��!������ �������
�����������&
��'�'�
��� �������
�����$�
��$���!
�������"��

DDBDDBDDBDDBDDB
The DDB function calculates double-declining balance depreciation for an asset given the
cost, its salvage value, estimated economic life, the accounting period for which deprecia-
tion is being calculated, and, optionally, the factor at which the balance declines. (If you don’t
include the optional factor argument, Excel sets this value to 2 indicating “double” declin-
ing balance.) The DDB function uses the following syntax:

��������	�
��

�	����	������	�
�����

Suppose, for example, that you must calculate the double-declining balance depreciation for
equipment that costs $50,000, lasts five years, and will have a salvage value of $10,000 at
the end of the fifth year. To calculate the depreciation for the first year, you use the follow-
ing formula:

����������	�����	�	��
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The function returns the value 20000.00. To calculate the depreciation for the second year,
you use the formula

����������	�����	�	��

The function returns the value 12000.00.

NOTENOTENOTENOTENOTE A common convention when using double-declining balance depreciation is to switch
to straight-line depreciation at the point in time when straight depreciation exceeds
declining balance depreciation. The DDB function doesn’t make this switch, but the
VDB function does. Use it, therefore, if you want to use this convention.

SLNSLNSLNSLNSLN
The SLN function calculates straight-line balance depreciation for an asset given the cost, its
salvage value, and its estimated economic life. The DDB function uses the following syntax:

(%)�����	�
��

�	�����

Suppose, for example, that you must calculate the straight-line depreciation for equipment
that costs $50,000, lasts five years, will have a salvage value of $10,000 at the end of the fifth
year. To calculate the depreciation for the first year, you use the following formula:

�(%)������	�����	��

The function returns the value 8000.00. To calculate the depreciation for the second year, you
use the same formula because straight-line depreciation is the same for each year period.

SYDSYDSYDSYDSYD
The SYD function calculates sum-of-the-years-digits depreciation for an asset given the
cost, its salvage value, estimated economic life, and the accounting period for which depre-
ciation is being calculated. The SYD function uses the following syntax:

(*������	�
��

�	����	�������

Suppose, for example, that you must calculate the sum-of-the-years-digits depreciation for
equipment that costs $50,000, lasts five years, and will have a salvage value of $10,000 at
the end of the fifth year. To calculate the depreciation for the first year, use the following
formula:

�(*�������	�����	�	��

The function returns the value 13333.33. To calculate the depreciation for the second year,
you use the formula

�(*�������	�����	�	��
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The function returns the value 10666.67.

VDBVDBVDBVDBVDB
The VDB function calculates declining balance depreciation for an asset given the cost, its
salvage value, estimated economic life, the starting accounting period and the ending ac-
counting period for which depreciation is being calculated, the factor at which the balance
declines, and, optionally, a switch-to-straight-line switch which is set to either TRUE or
FALSE. If you set this switch to TRUE, Excel doesn’t switch to straight-line at the point
when straight-line depreciation exceeds declining balance depreciation. If you set this value
to FALSE, Excel does switch to straight-line. If you don’t set the optional switch-to-straight-
line switch to TRUE, Excel sets this value to FALSE.

The VDB function uses the following syntax:

+�������	�
��

�	����	��
�� ������	��� ������	�
����	�,�����

Suppose, for example, that you must calculate 150% declining balance depreciation for
equipment that costs $50,000, lasts five years, and will have a salvage value of $10,000 at
the end of the fifth year. To calculate the depreciation for the first year, you use the follow-
ing formula:

�+��������	�����	�	�	�	���-�

The function returns the value 15000.00. Notice that to calculate depreciation for the first
year, you set the start period to 0 and the end period to 1. To calculate the depreciation for
the second year, you use the formula

�+��������	�����	�	�	�	���-�

The function returns the value 10500.00. Notice that to calculate the depreciation for the
second year, you set the start period to 1 and the end period to 2.

In both of the two preceding examples, Excel will automatically switch to straight-line
depreciation at the point when straight-line depreciation for a period exceeds declining
balance depreciation. To instruct Excel not to make this switch, you would use the follow-
ing formula to calculate depreciation for the first year:

�+��������	�����	�	�	�	���-	./01�

The word TRUE, which Excel interprets as 1, tells Excel not to switch to straight-line. To
instruct Excel not to make this switch in the second year, you would use the following for-
mula to calculate depreciation:

�+��������	�����	�	�	�	���-	./01�
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Using the Payment FunctionsUsing the Payment FunctionsUsing the Payment FunctionsUsing the Payment FunctionsUsing the Payment Functions
Excel provides five standard payment functions: IPMT, ISPMT, PMT, PPMT, and NPER.
Typically, you use these functions to calculate loan payment information. You can also use
them for investment annuity calculations. The paragraphs that follow describe each of these
payment functions and give examples of each. As you work with each, however, keep two
factors in mind:

• Be sure that you stay consistent in your period assumptions between the payment and
the term and rate. In other words, if you work with monthly payments, your term and
interest rate must also be expressed as monthly amounts. And if you work with annual
payments, your term and interest rate must also be expressed as annual amounts.

• Note that you must use the sign of a value to indicate whether it is a cash inflow or cash
outflow. An initial loan balance—assuming you’re the borrower—should be shown as a
positive value because it represents a cash inflow. And loan payments as well as any bal-
loon payments—again, assuming you’re the borrower—should be shown as negative values
because they represent cash outflows. Note, too, that Excel uses signs of values in the same
ways. It shows cash inflows as positive values and cash outflows as negative values.

You must keep both of these factors in mind as you work with the financial functions and
especially as you work with the payment functions.

NOTENOTENOTENOTENOTE In keeping with the naming conventions employed by Excel, this book uses rate to
refer to the periodic interest rate, period to refer to the payment period, pmt to refer
to the regular payment or annuity amount, nper to refer to the term, pv to refer to
the present value, and fv to refer to the future value.

IPMTIPMTIPMTIPMTIPMT
The IPMT function calculates the interest portion of a payment given its interest rate, the
period, the term (or number of payments), present value (or loan balance), future value (or
balloon payment), and, optionally, the type-of-annuity switch. If you set the type-of-
annuity switch to 1, Excel assumes payments occur at the beginning of the period, follow-
ing the annuity due convention. If you set the annuity switch to 0 or you omit the argument,
Excel assumes payments occur at the end of the period following the ordinary annuity
convention.

The function uses the following syntax:

234.��
��	������	����	��	��	�5���
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For example, to calculate the period interest rate for the 54th payment on a 30-year, $150,000
mortgage charging 8% annual interest, you use the following formula:

�234.�6�7"��	�8	��$��	������	�	��

The function returns the value -957.51. Notice that to convert the 8% annual interest to a
period interest, the formula divides the annual interest rate by 12. Notice, too, that to con-
vert the 30-year term to a term in months, the formula multiplies 30 by 12. The function
returns the interest payment amount as a negative value because it reflects a cash outflow
you pay.

NOTENOTENOTENOTENOTE If you set the pv argument to –150000, you indicate that you’re loaning money. In
this case, the function returns 957.51, a positive value, showing that the interest
payment amount is a positive cash inflow.

ISPMTISPMTISPMTISPMTISPMT
Provided for compatibility with Lotus 1-2-3, the ISPMT function calculates the straight-
line interest portion of a payment given its interest rate, the period, the term (or number
of payments), and present value (or loan balance).

2(34.��
��	������	����	���

For example, to calculate the period interest rate for the 54th payment on a 30-year, $150,000
mortgage charging 8% annual interest, you use the following formula:

�2(34.�6�7"��	�8	��$��	�������

The function returns the value –850.00. Notice that to convert the 8% annual interest to a
period interest, the formula divides the annual interest rate by 12. Notice, too, that to con-
vert the 30-year term to a term in months, the formula multiplies 30 by 12. The function
returns the interest payment amount as a negative value because it reflects a cash outflow
you pay.

PMTPMTPMTPMTPMT
The PMT function calculates a payment given its interest rate, the term (or number of
payments), present value (or loan balance), future value (or balloon payment), and, option-
ally, the type-of-annuity switch. If you set the type-of-annuity switch to 1, Excel assumes
payments occur at the beginning of the period, following the annuity due convention. If you
set the annuity switch to 0 or you omit the argument, Excel assumes payments occur at the
end of the period following the ordinary annuity convention.
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The function uses the following syntax:

34.��
��	����	��	��	�5���

For example, to calculate the payment on a 30-year, $150,000 mortgage charging 8% an-
nual interest, you use the following formula:

�34.�6�7"��	��$��	������	�	��

The function returns the value –1100.65. Notice that to convert the 8% annual interest to
a period interest, the formula divides the annual interest rate by 12. Notice, too, that to con-
vert the 30-year term to a term in months, the formula multiplies 30 by 12. The function
returns the interest payment amount as a negative value because it reflects a cash outflow
you pay.

NOTENOTENOTENOTENOTE If you set the pv argument to –150000, you indicate that you’re actually loaning money.
And in this case, the function returns 1100.65, a positive value, showing that the
payment amount is a positive cash inflow.

For example, to calculate the payment on a 30-year, $150,000 mortgage charging 8% an-
nual interest that has a $25,000 balloon payment, you use the following formula:

�34.�6�7"��	��$��	������	!�����	��

The function returns the value -1083.87. Notice that the balloon payment argument ap-
pears as a negative value because it represents a cash outflow.

NOTENOTENOTENOTENOTE If you set the fv argument to 25000, you indicate that you’re actually receiving a fi-
nal payment from the lender. In this case, the function returns –1117.42, which is larger
than required to pay off the loan. The extra payment, in effect, gets invested at the
loan interest rate and future values to the $25,000.

NOTENOTENOTENOTENOTE You can easily calculate the total payments made on a loan. To do this, multiply the
payment amount, as calculated by the PMT function, by the number of payments. Note
that once you have this result, you can also easily calculate the total interest paid on
a loan, too. To do this, subtract the loan balance from the total payments.

While you’ll most typically use the PMT function to calculate loan payments, you can also
use it to calculate the payment required to accumulate some future value. Suppose, for ex-
ample, that you want to calculate how large a contribution an employee would need to make
into a 401(k) account in order to amass a $1,000,000 portfolio over 35 years. If you assume
the employee will earn 9% annually, you use the following formula to make this estimate:

�34.�6�9	��	�	�������	��

www.LisAri.com



Chapter 5Chapter 5Chapter 5Chapter 5Chapter 5 Financial Calculations 149149149149149

The function returns the value –4635.84. Notice that the type switch is 0, which means that
function returns the amount that must be paid at the end of the year.

If you instead want to calculate the amount that would need to be paid at the beginning of
each month, you would use the following formula to make this estimate:

�34.�6�9"��	��$��	�	�������	��

This formula returns the value –337.40. This value is slightly less than one-twelfth of the
annual, ordinary annuity value because by making payments throughout the year at the start
of each month, the employee earns additional interest.

If you wanted to make the same calculation but also recognize the added fact that the
employee already has $10,000 in her 401(k) account, you would use the formula:

�34.�6�9"��	��$��	!�����	�������	��

This formula returns the value -259.58.

PPMTPPMTPPMTPPMTPPMT
The PPMT function calculates the principal portion of a payment given its interest rate,
the period, the term (or number of payments), present value (or loan balance), future value
(or balloon payment), and, optionally, the type-of-annuity switch. If you set the type-of-
annuity switch to 1, Excel assumes payments occur at the beginning of the period, follow-
ing the annuity due convention. If you set the annuity switch to 0 or you omit the argument,
Excel assumes payments occur at the end of the period following the ordinary annuity
convention.

The function uses the following syntax:

334.��
��	������	����	��	��	�5���

For example, to calculate the period principal payment for the 54th payment on a 30-year,
$150,000 mortgage charging 8% annual interest, you use the following formula:

�334.�6�7"��	�8	��$��	������	�	��

The function returns the value –143.13. Notice that to convert the 8% annual interest to a
period interest, the formula divides the annual interest rate by 12. Notice, too, that to con-
vert the 30-year term to a term in months, the formula multiplies 30 by 12. The function
returns the principal payment amount as a negative value because it reflects a cash outflow
you pay.

NOTENOTENOTENOTENOTE If you set the pv argument to –150000, you indicate that you’re actually loaning money.
And in this case, the function returns 143.13, a positive value, showing that the prin-
cipal payment amount is a positive cash inflow.
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NPERNPERNPERNPERNPER
The NPER function calculates the term, or number of regular payments, on a loan or for
an investment annuity given its interest rate, the payments, present value (or loan balance),
future value (or balloon payment), and, optionally, the type-of-annuity switch. If you set the
type-of-annuity switch to 1, Excel assumes payments occur at the beginning of the period,
following the annuity due convention. If you set the annuity switch to 0 or you omit the
argument, Excel assumes payments occur at the end of the period following the ordinary
annuity convention.

The function uses the following syntax:

)31/��
��	���	��	��	�5���

For example, to calculate the number of $1,000 monthly payments required to pay off a 9%
mortgage that still has a $100,000 mortgage balance, you use the following formula:

�)31/�6�9"��	!����	������	�	��

The function returns the value 185.53, representing roughly 185 payments and then another
roughly half payment. Notice that to convert the 9% annual interest to a period interest, the
formula divides the annual interest rate by 12. Notice, too, that the payment amount, as a
cash outflow, shows as a negative value while the loan balance, as an implicit cash inflow,
shows as a positive value.

NOTENOTENOTENOTENOTE The NPER function rarely returns an integer, or whole-number result. As in the pre-
ceding example, it commonly returns a fractional value, indicating that after the last
regular payment, an additional fractional payment will also need to be made.

You can also use the NPER function to calculate investment terms. In this case, you calcu-
late the number of payments that need to be made in order to reach some future value.
Suppose, for example, that you want to calculate how many years a customer needs to con-
tribute $2,000 to an Individual Retirement Account in order to amass a $1,000,000 port-
folio. If you assume the customer will earn 9% annually and will make payments at the
beginning of the year, you use the following formula to make this estimate:

�)31/�6�9	!����	�	�������	��

The function returns the value 43.45, indicating the $2,000 payments will need to be made
for slightly more than 43 years. Notice that the type switch is 1, which means that the func-
tion returns the amount that must be paid at the beginning of the year. If you instead want
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to calculate the amount that would need to be paid at the beginning of each year, you would
use the following formula to make this estimate:

�)31/�6�9	!����	�	�������	��

This formula returns the value 44.43. This value is slightly more than the annuity due value
because by making payments at year-end, the customer loses interest.

If you wanted to make the same calculation but recognize the added fact that the customer
already has $5,000 in his IRA account, you would use the formula:

�)31/�6�9	!����	!����	�������	��

This formula returns the value 42.07.

Using the Present VUsing the Present VUsing the Present VUsing the Present VUsing the Present Value,alue,alue,alue,alue,
Future VFuture VFuture VFuture VFuture Value, and Interest Rate Functionsalue, and Interest Rate Functionsalue, and Interest Rate Functionsalue, and Interest Rate Functionsalue, and Interest Rate Functions

Excel rounds out its standard financial function set with six additional functions for calcu-
lating present values, future values, and interest rates, or rates of return, including FV, IRR,
MIRR, NPV, PV, and RATE.

The paragraphs that follow describe each of these functions and give examples of each. As
you work with each function, let me reiterate that you need to keep two factors in mind:

• Be sure that you stay consistent in your period assumptions between the payment and
the term and rate. In other words, if you work with monthly payments, your term and
interest rate must also be expressed as monthly amounts. And if you work with annual
payments, your term and interest rate must also be expressed as annual amounts.

• Note that you must use the sign of a value to indicate whether it is a cash inflow or cash
outflow. A present value—assuming you’re the investor—should be shown as a negative
value because it represents a cash outflow. And annuity amounts as well as any balloon
payments—again, assuming you’re the investor—should be shown as positive if they
represent cash inflows and as negative values if they represent cash outflows. Note, too,
that Excel uses signs of values in the same ways. It shows cash inflows as positive values
and cash outflows as negative values.

NOTENOTENOTENOTENOTE In keeping with the naming conventions employed by Excel, this book uses rate to
refer to the periodic interest rate, period to refer to the payment period, pmt to refer
to the regular payment or annuity amount, nper to refer to the term, pv to refer to
the present value, and fv to refer to the future value.
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FVFVFVFVFV
The FV function calculates the future value of a loan or investment given its interest rate,
the term (or number of payments), the payment, the present value (or loan balance), and,
optionally, the type-of-annuity switch. If you set the type-of-annuity switch to 1, Excel
assumes payments occur at the beginning of the period, following the annuity due conven-
tion. If you set the annuity switch to 0 or you omit the argument, Excel assumes payments
occur at the end of the period following the ordinary annuity convention.

The function uses the following syntax:

�+��
��	����	���	��	�5���

For example, to calculate the future value of a $200-a-month savings program over 25 years
assuming that the investor starts with $10,000 and earns 10% annual interest, you use the
following formula:

��+���-"��	��$��	!���	!�����	��

The function returns the value 385936.13. Notice that to convert the 10% annual interest
to a monthly interest rate, the formula divides the annual interest rate by 12. Notice, too,
that to convert the 25-year term to a term in months, the formula multiplies 25 by 12. The
monthly payment and initial present values show as negative amounts because they repre-
sent cash outflows. And the function returns the future value amount as a positive value
because it reflects a cash inflow the investor ultimately receives.

You can also use the FV function to estimate loan balloon payment amounts. Suppose, for
example, that you want to calculate the balloon payment required to pay off a $150,000
mortgage with an 8% annual interest rate after the buyer has been making $1,200-a-month
payments for 10 years. You use the following formula to make this estimate:

��+�7-"��	��$��	!����	������	��

The function returns the value –113410.79. Notice that the interest rate is divided by 12
and the number of years of payments is multiplied by 12 to adjust these figures to monthly
amounts. Also, notice that the monthly payment amount shows as a negative value to show
it represents a cash outflow, and the initial loan balance shows as a positive value to show
that it represents a cash inflow.

NOTENOTENOTENOTENOTE Excel also supplies an FVSCHEDULE function, which lets you calculate a future value
using varying annual interest rates. The FVSCHEDULE function is described in the later
section “Using the Future Value Add-In Functions.”
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IRRIRRIRRIRRIRR
The IRR calculates the internal rate of return implicit in a set of cash flows given a values
argument (usually a worksheet range holding the cash flow values), and, optionally, a guess
at the internal rate of return value. The internal rate of return of a set of cash flows is the
discount rate that produces a net present value equal to zero.

NOTENOTENOTENOTENOTE Excel also provides a net present value function, NPV.

The function uses the following syntax:

2//��
�'��	
'����

For example, if you store the cash flows from an investment into worksheet like the one
shown in Figure 5-3, you can use the following formula to calculate the investment’s in-
ternal rate of return:

�2//���:����

The function returns the value 27.13%.

Figure 5-3 A simple worksheet illustrating how an IRR function works.

You’ll want to consider several things if you use the IRR function:

• The values argument needs to contain at least one positive value and at least one nega-
tive value. If your investment doesn’t meet at least these requirements, it doesn’t look
enough like an investment to be measured by the IRR function.

• The order of the cash flows in the values argument should reflect their actual order: the
first cash flow first, the second cash flow second, and so on.

www.LisAri.com



154154154154154 MBAMBAMBAMBAMBA’’’’’s Guide to Micrs Guide to Micrs Guide to Micrs Guide to Micrs Guide to Microsoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000

• The cash flow periods must be consistent. In Figure 5-3, for example, the cash flow periods
are all years—and that works. But you couldn’t mix and match annual and monthly cash
flow in such a values range.

NOTENOTENOTENOTENOTE If your values range includes a cell that includes a label, a logical value, or an empty
cell, that cell is ignored in the IRR calculations.

Although you aren’t required to use a guess argument because Excel assumes an initial guess
of 10%, you may need to do so. Excel attempts to solve the IRR function’s equation itera-
tively. If the equation can’t be solved after 20 attempts to within .00001, the function re-
turns the #NUM error value. Excel usually succeeds if the internal rate of return value is
close to typical returns (say, between –10% and 30%), but it sometimes has trouble with
returns that are outside this range. And in this case, if you supply a guess argument that’s
close to the actual internal rate of return value, you in effect help Excel start its search close
to its destination.

One consideration in using the IRR function is that theoretically it doesn’t actually have a
single correct solution. In practice, a set of cash flows will sometimes have as many valid
internal rates of return as there are sign changes.

In the worksheet shown in Figure 5-3, only one cash flow sign change occurs (from nega-
tive cash flow at the start of the investment to positive cash flow in year one). In a case like
that shown in Figure 5-4, however, the IRR function can actually return two valid internal
rate of return values because there are two sign changes—one between the initial invest-
ment and the first-year cash flow and another between the first-year cash flow and the
second-year cash flow.

Figure 5-4 A simple worksheet illustrating how an IRR function can sometimes malfunction.

If you don’t supply a guess, Excel calculates the internal rate of return to be equal to zero.
If you happen to supply a large guess value—the worksheet in Figure 5-4 uses a guess equal
to 50%—Excel calculates the internal rate of return to be equal to 100%. Both calculations
are right. What’s happening is that Excel finds the calculation result that’s closest to your
guess or its guess.
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NOTENOTENOTENOTENOTE Excel also supplies an XIRR function, which lets you calculate an internal rate of re-
turn for an investment with irregular cash flows but without having to construct a
worksheet schedule of the cash flows. The XIRR function is described in the later
section “Using the Capital Budgeting Add-In Functions.”

MIRRMIRRMIRRMIRRMIRR
The MIRR function calculates the modified internal rate of return implicit in a set of cash
flows given the cash flow values (usually a worksheet range holding the cash flow values),
the finance rate, and the reinvestment rate. This rate of return calculation differs from the
IRR function’s calculation (described in the preceding paragraphs) in two ways: it assumes
that interim cash inflows are reinvested at some specified rate of return, and it assumes that
interim cash outflows are funded by borrowing at some specified interest rate.

NOTENOTENOTENOTENOTE Unlike the IRR function,  you should be able to calculate a single, unique return measure
using the MIRR function—as long as the function arguments make sense.

The function uses the following syntax:

42//��
�'��	���
��� �
��	�������� �
���

For example, if you store the cash flows from an investment into a worksheet such as the
one shown in Figure 5-5, you will borrow money at 10% to pay for the first year’s cash
outflow, and then you will reinvest the cash flows in years two through ten at 12%. You can
use the following formula to calculate the investment’s modified rate of return:

�42//�;�:;��	6�	6���

The function returns the value 12.43%.

Figure 5-5 A simple worksheet illustrating how a MIRR function works.
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While it’s not clear from the Excel documentation that this is the case, MIRR discounts
any interim cash outflows back to an equivalent present value using the finance rate and
compounds any interim cash inflows out to an equivalent future value amount using the
reinvestment rate. The modified internal rate of return value, then, is the rate that equates
the initial present value of the cash outflows with the future value of the cash inflows.

As with the IRR function, you’ll want to consider several factors if you use the MIRR function:

• The values argument needs to contain at least one positive value and at least one nega-
tive value. If your investment doesn’t meet at least these requirements, it doesn’t look
enough like an investment to be measured by the MIRR function.

• The order of the cash flows in the values argument should reflect their actual order: the
first cash flow first, the second cash flow second, and so on.

• The cash flow periods must be consistent. In Figure 5-5, for example, the cash flow periods
are all years.

NOTENOTENOTENOTENOTE If your values range includes a cell that includes a label, a logical value, or an empty
cell, that cell is ignored in the IRR calculations.

NPVNPVNPVNPVNPV
The NPV function calculates the net present value of a set of cash flows given the discount
rate and the cash flow values (usually a worksheet range holding the cash flow values). If
you are using the NPV function to compare alternative investments, the investment oppor-
tunity with the largest NPV is the one that generates the largest profit in absolute, present
value terms.

The function uses the following syntax:

)3+��
��	�
�'���

For example, if you store the cash flows from an investment into a worksheet such as the
one shown in Figure 5-6 (with the same cash flows as those shown in Figure 5-5), you can
use the following formula to calculate the investment’s modified rate of return:

�)3+�;��	;�:;���

The function returns the value $5,798.18.
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Figure 5-6 A simple worksheet illustrating how an NPV function works.

You’ll want to consider several factors if you use the NPV function:

• The NPV function assumes that the first cash flow occurs immediately, or at what’s some-
times referred to as period 0.

• The rate argument needs to be the discount rate for the time period used to calibrate cash
flows. In other words, if you’re using monthly cash flows, your discount rate needs to be
a monthly rate.

• The values argument can include more than one cell or range. You can, for example, use
the NPV function NPV(.1,A1,A2,A3,A4:A8).

• The order of the cash flows in the values argument should reflect their actual order: the
first cash flow first, the second cash flow second, and so on.

• The NPV function recognizes empty cells, or cells that contain text labels are zeroes in
its calculations. However, if you include an array, any empty cells or cells containing text
labels are ignored.

NOTENOTENOTENOTENOTE The NPV function and the IRR functions are related and, in fact, use the same formula
(although in different ways). In effect, what the IRR function does is calculate the
discount rate at which the net present value equals zero. This discount rate is the
internal rate of return.

NOTENOTENOTENOTENOTE Excel also supplies an XNPV function, which lets you calculate a net present value for
an investment with irregular cash flows but without having to construct a worksheet
schedule of the cash flows. The XNPV function is described in the later section
“Using the Capital Budgeting Add-In Functions.”
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PVPVPVPVPV
The PV function calculates the present value of an annuity, or future value, given the peri-
odic rate, number of periods, payment, future value (or balloon payment), and, optionally,
the type-of-annuity switch. If you set the type-of-annuity switch to 1, Excel assumes pay-
ments occur at the beginning of the period, following the annuity due convention. If you
set the annuity switch to 0 or you omit the argument, Excel assumes payments occur at the
end of the period following the ordinary annuity convention.

The function uses the following syntax:

3+��
��	����	���	��	�5���

For example, if you want to estimate the outstanding balance on a mortgage loan that charges
8%, requires two hundred more $1,000-a-month payments, and also requires a $10,000
balloon payment, you can use the following formula:

�3+�6�7"��	���	!����	!������

The function returns the value $112,932.75.

NOTENOTENOTENOTENOTE You must include either the payment (or pmt) argument or the future value (or fv)
argument in order to calculate the present value. The PV function, predictably, needs some-
thing—either a payment stream or a future value—to calculate the present value of.

RARARARARATETETETETE
The Rate function calculates the interest rate implicit in a set of loan or investment terms
given the number of periods, the payment, the present value, the future value, and, option-
ally, the type-of-annuity switch, and also optionally, an interest-rate rate.

If you set the type-of-annuity switch to 1, Excel assumes payments occur at the beginning
of the period, following the annuity due convention. If you set the annuity switch to 0 or
you omit the argument, Excel assumes payments occur at the end of the period following
the ordinary annuity convention.

The function uses the following syntax:

/<.1�����	���	��	��	�5��	
'����

For example, suppose you want to calculate the implicit interest rate on a car lease that
requires five years of $250-a-month payments (occurring as an annuity due) and also a
$15,000 balloon payment. To do this, assuming you want to start with a guess of 10%, you
can use the following formula:

�/<.1��$��	!���	�����	!�����	��
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The function returns the value .95%, which is a monthly interest rate of just less than 1%.
If you annualize this monthly rate by multiplying it by 12, you get an equivalent annual
interest rate of 11.41%.

NOTENOTENOTENOTENOTE Excel solves the RATE function iteratively starting with the guess argument you pro-
vide. (If you don’t provide this optional argument, Excel uses 10%.) If Excel can’t solve
the RATE argument within 20 attempts, it returns the #NUM! error. You can try a
different guess argument, which may help because you’re telling Excel to begin its
search from a different starting point.

Using the Add-In Financial FunctionsUsing the Add-In Financial FunctionsUsing the Add-In Financial FunctionsUsing the Add-In Financial FunctionsUsing the Add-In Financial Functions
In addition to Excel’s 16 standard financial functions, Excel users also have access to an-
other 42 add-in financial functions. Most business users of Excel won’t need these add-in
functions, but if you perform much financial analysis with Excel—especially financial analysis
of investments—you’ll find frequent occasion to use these tools.

NOTENOTENOTENOTENOTE To use the add-in financial functions, you may need to install the Analysis ToolPak add-
in. To install the Analysis ToolPak, choose the Tools menu’s Add-Ins command, select
the Analysis ToolPak check box, and click OK. Excel may prompt you to insert the Office
2000 or Excel 2000 CD if it isn’t currently in your CD-ROM drive.

Once you’ve installed the Analysis ToolPak, you can work with the add-in financial func-
tions. You use these functions in the same way that you use other functions, including the
financial functions described in the earlier pages of this chapter. The paragraphs that fol-
low describe each of these add-in functions.

Using the Accrued Interest Add-In FunctionsUsing the Accrued Interest Add-In FunctionsUsing the Accrued Interest Add-In FunctionsUsing the Accrued Interest Add-In FunctionsUsing the Accrued Interest Add-In Functions
Excel provides two functions that help you with accrued interest calculations for securities
that pay interest. ACCRINT calculates accrued interest for a security (such as a bond) that
pays periodic interest. ACCRINTM calculates accrued interest for a security (such as a zero-
coupon bond) that pays interest upon maturity.

The accrued interest functions use a similar set of arguments, including the issue date, first
interest date, settlement date, maturity date, coupon rate, par value, frequency, and basis.

The date arguments are self-explanatory for the most part. The issue date is the date the secu-
rity is issued. The first interest payment date is the first coupon date. The settlement date is the
date you purchased, or settled, the bond. The maturity date is the date the bond matures, or expires.
You may enter the date arguments either as text strings enclosed in quotation marks (for example,
“7/4/99”) or as serial date values (for example, 37000 for April 19, 2001).
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The coupon rate and par value arguments let Excel calculate the interest. The coupon rate is
the annual interest rate multiplied by the par value to calculate the annual interest. For ex-
ample, if a bond pays 8% interest annually and the par value is $1,000, Excel would calculate
the annual interest by multiplying the 8% by the $1,000 if the coupon is paid annually.

The frequency argument gives the number of coupon payments made each year: you specify
1 to indicate an annual coupon, 2 to indicate a semiannual coupon, and 4 to indicate a
quarterly coupon.

The basis argument specifies the number of days in the month and in the year assumed for
the date calculations. You specify the basis as 0 for the US (or NASD) version of 30 days
in a month and 360 days in a year; as 1 for the actual number of days in the month and year;
2 for the actual number of days in the month but 360 days in a year; 3 for the actual num-
ber of days in the month and 365 days in a year; and 4 for the European version of 30 days
in a month and 360 days in a year.

Both the ACCRINT and ACCRINTM functions return an error value in the following
situations:

• If you enter an invalid date argument, Excel returns #VALUE.

• If the coupon rate or par value argument is less than 0, Excel returns #NUM.

• If the payment frequency is some number other than 1, 2, or 4, Excel returns #NUM.

• If the day-count-basis switch isn’t 1, 2, 3, or 4, Excel returns #NUM.

• If issue date follows the settlement date, Excel returns #NUM.

ACCRINTACCRINTACCRINTACCRINTACCRINT
The ACCRINT function calculates the accrued interest for a security that pays periodic
interest given the issue date, first interest payment date, settlement date, coupon rate, par
value, payment frequency, and a day-count-basis switch. It uses the following syntax:

<;;/2).����'�	����� ��������	����������	�
��	�
�	���='���5	>
����

For example, if you want to calculate the accrued interest on a bond that was issued on
February 8, 1999, first paid interest on April 8, 1999, was purchased on May 23, 2000, pays
an 8% coupon, shows a $1,000 par value, pays interest four times a year, and uses the US,
or NASD, day-count-basis assumption, you use the following formula:

�<;;/2).�?�"7"99?	?8"7"99?	?�"��"��?	�6�7	����	8	��

The function returns the value 103.33.
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ACCRINTMACCRINTMACCRINTMACCRINTMACCRINTM
The ACCRINTM function calculates the accrued interest for a security that pays interest
at maturity given the issue date, the maturity date, coupon rate, par value, and a day-count-
basis switch. It uses the following syntax:

<;;/2).4����'�	�
�'���5	�
��	�
�	>
����

For example, if you want to calculate the accrued interest on a bond that was issued on
February 8, 1991, matures on May 23, 2010, accrues an 8% coupon, shows a $1,000 par value,
accrues interest two times a year, and uses the US, or NASD, day-count-basis assumption,
you use the following formula:

�<;;/2).4�?�"7"9�?	?�"��"��?	�6�7	����	��

The function returns the value 1565.33.

Using the Bond Duration Add-In FunctionsUsing the Bond Duration Add-In FunctionsUsing the Bond Duration Add-In FunctionsUsing the Bond Duration Add-In FunctionsUsing the Bond Duration Add-In Functions
Excel provides two functions that let you make bond duration calculations: DURATION
and MDURATION. Duration, a weighted average measure of the present value of a bond’s
cash flows, quantifies how a change in the bond yield affects the bond price.

Both duration functions use the same set of six arguments: the settlement date, the matu-
rity date, the coupon rate, the yield, the coupon frequency, and the day count basis.

The settlement date specifies the date the bond is settled, or purchased. The maturity date
specifies the date the bond matures, or expires. As with the other add-in financial functions,
you may enter the date arguments either as text strings enclosed in quotation marks or as
serial date values.

The coupon rate argument is the bond’s interest rate and is used to calculate coupon pay-
ments. The yield argument is the bond’s annual yield.

NOTENOTENOTENOTENOTE Both duration functions assume that the bond’s face, or par, value equals $100.

The frequency argument gives the number of coupon payments made each year: you specify
1 to indicate an annual coupon, 2 to indicate a semiannual coupon, and 4 to indicate a
quarterly coupon.

The basis argument specifies the number of days in the month and year assumed for the
date calculations. You specify the basis as 0 for the US (or NASD) version of 30 days in a
month and 360 days in a year; as 1 for the actual number of days in the month and actual
number of days; 2 for the actual number of days in the month but 360 days in a year; 3 for
the actual number of days in the month and 365 days in a year; and 4 for the European
version of 30 days in a month and 360 days in a year.
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NOTENOTENOTENOTENOTE Excel uses only the integer portion of the arguments you supply to the add-in price
and yield date functions. If you enter an argument with decimal values, Excel trun-
cates the argument to just its integer component.

The duration functions return an error value in several predictable cases:

• If you use an invalid date, Excel returns #VALUE. Note that this means your date ar-
guments must make sense collectively, too. For example, your maturity date must follow
the settlement date.

• If you use a frequency argument other than 1, 2, or 4, Excel returns #NUM.

• If you use a day-count-basis switch other than 0, 1, 2, 3, or 4, Excel returns #NUM.

• If the settlement day follows the maturity date, Excel returns #NUM.

• If the rate or yield is less than zero, Excel returns #NUM.

DURADURADURADURADURATIONTIONTIONTIONTION
The DURATION function calculates a Macauley duration given the settlement date,
maturity date, coupon rate, yield, frequency, and basis. It uses the following syntax:

�0/<.2@)�����������	�
�'���5	��'���	5����	���='���5	>
����

For example, suppose you want to calculate the duration of a bond you purchased on April
23, 2000, and that will mature on November 30, 2020. Further suppose that the coupon rate
is 8%, which is paid in four quarterly payments, but that the bond yield is 7%. If you want
to use the US (NASD) day count basis of 30 days in a month and 360 days in a year, you
would use the following formula to calculate this bond’s yield:

��0/<.2@)�?8"��"����?	?��"��"����?	6�7	6�A	8	��

The formula returns the value 10.6496.

MDURAMDURAMDURAMDURAMDURATIONTIONTIONTIONTION
The MDURATION function calculates a modified duration given the settlement date,
maturity date, coupon rate, yield, frequency, and basis. It uses the following syntax:

4�0/<.2@)�����������	�
�'���5	��'���	5����	���='���5	>
����

For example, suppose you want to calculate the duration of a bond you purchased on April
23, 2000, and that will mature on November 30, 2020. Further suppose that the coupon rate
is 8%, which is paid in four quarterly payments, but that the bond yield is 7%. If you want
to use the US (NASD) day count basis of 30 days in a month and 360 days in a year, you
would use the following formula to calculate this bond’s yield:
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�4�0/<.2@)�?8"��"����?	?��"��"����?	6�7	6�A	8	��

The formula returns the value 10.4664.

Using the Capital Budgeting Add-In FunctionsUsing the Capital Budgeting Add-In FunctionsUsing the Capital Budgeting Add-In FunctionsUsing the Capital Budgeting Add-In FunctionsUsing the Capital Budgeting Add-In Functions
Excel provides standard functions, IRR and NPV, for calculating the internal rate of return
and net present value of a set of cash flows. While most often you’ll want to use these two
functions, they may sometimes present a practical problem: Both the IRR and NPV func-
tions assume you’ve first constructed a worksheet that arranges the cash flows into equal
periods. In other words, to use the IRR or NPV function, you must first construct a worksheet
that shows the investment’s monthly cash flows, or its annual cash flows, or the cash flows
from some other consistent time period.

Unlike the IRR and the NPV functions, the XIRR and XNPV functions don’t require you
to first construct a worksheet schedule that arranges the investment cash flows into equal
periods. With the XIRR and XNPV functions, you supply the date values that correspond
to the cash flow values to the function as arguments.

NOTENOTENOTENOTENOTE You might want to review this chapter’s earlier discussion of the IRR and NPV func-
tions if you have questions about how these two capital budgeting tools work.

The somewhat unique feature of both the XIRR and the XNPV function is that if you supply
the actual date values or cash flow values inside the formula as arguments, they expect you to
supply the values argument and the dates argument as arrays. (An array is just a set of numbers.)

For example, suppose that you want to calculate the internal rate of return and net present
value for an investment that produces the following cash flows on the following dates:

�"�"���� !����

��"��"���� !����

8"��"���� ����

��"��"���� ����

If you include the actual array in the argument, you can designate the array by enclosing
the values and dates arguments inside braces. To show the preceding date values in an ar-
ray, for example, you would type the following:

����������������	���������
��������������	��������

To show the preceding cash flow values as an array, you would type the following:

�
�����
���������������
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If you enter the date values and cash flow values in worksheet ranges, you don’t need to worry
about identifying the date values and cash flow values as arrays. For example, if you enter
the preceding set of date values in the worksheet range A1:A4 and the preceding set of cash
flow values in the worksheet range B1:B4, you can use these worksheet ranges as the func-
tion arguments.

The XIRR and XNPV functions, predictably, require you to use date values that are valid.
You must also use the same number of date values as you use cash flow values. If you sup-
ply an invalid argument or set of arguments, Excel returns the #NUM error value.

NOTENOTENOTENOTENOTE Excel considers the first date value to be the starting date of the investment. Accord-
ingly, the first date value in your array or worksheet range must be the earliest. Sub-
sequent date values don't have to be in chronological order, however.

XIRRXIRRXIRRXIRRXIRR
The XIRR function calculates the internal rate of return for an investment given its cash
flows, the dates of those cash flows, and, optionally, an initial guess as to the internal rate
of return. The function uses the following syntax:

B2//��
�'��	�
���	
'����

For example, suppose that you want to calculate the internal rate of return for an invest-
ment that produces the following cash flows on the following dates:

�"�"���� !����

��"��"���� !����

8"��"���� ����

��"��"���� ����

To calculate the internal rate of return for this set of cash flows using the XIRR function
and using a starting guess of 20%, you would use the following formula:

�B2//�C!����	!����	����	����D	C?�"�"����?	?��"��"����?	?8"��"����?	?��"
��"����?D	6��

The formula returns the value .470251, which is equivalent to 47.0251% annually.

If the date values were stored in the worksheet range A1:A4 and the cash flow values were
stored in the worksheet range B1:B4, you could instead use the following formula:

�B2//���:�8	<�:<8	6��
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XNPVXNPVXNPVXNPVXNPV
The XNPV function calculates the net present value for an investment given its cash flows,
the dates of those cash flows, and the annual discount rate. The function uses the follow-
ing syntax:

B)3+��
��	�
�'��	�
����

For example, suppose that you want to calculate the net present value for an investment that
produces the following cash flows on the following dates:

�"�"���� !����

��"��"���� !����

8"��"���� ����

��"��"���� ����

If the date values were stored in the worksheet range A1:A4, the cash flow values were stored
in the worksheet range B1:B4, and you wanted to use a discount rate of 15%, you would
use the following formula:

�B)3+�6��	��:�8	<�:<8�

The formula returns the value 557.17.

Curiously, the XNPV function doesn’t accept date values supplied as text strings. For ex-
ample, although the following formula is equivalent to the preceding one, it returns the
#VALUE error value:

�B)3+�6��	C!����	!����	����	����D	C?�"�"����?	?��"��"����?	?8"��"
����?	?��"��"����?D�

You could, however, rewrite this formula using equivalent serial date values (the serial date
36526 for 1/1/2000, the serial date value 36891 for 12/31/2000, and so on), and then
Excel returns the correct net present value:

�B)3+��6��	C!����	!����	����	����D	C�E��E	�E79�	�E99E	�A��ED�

Using the Coupon Dates Add-In FunctionsUsing the Coupon Dates Add-In FunctionsUsing the Coupon Dates Add-In FunctionsUsing the Coupon Dates Add-In FunctionsUsing the Coupon Dates Add-In Functions
Excel provides six functions that let you make coupon date calculations more easily:
COUPDAYBS, COUPDAYS, COUPDAYSNC, COUPNCD, COUPNUM, and
COUPPCD.
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All six coupon date functions use four standard arguments: the settlement date, the matu-
rity date, the frequency, and the basis.

The settlement date specifies the date the bond is settled, or purchased. The maturity date
specifies the date the bond matures, or expires. You may enter these date arguments either
as text strings enclosed in quotation marks or as serial date values.

The frequency argument gives the number of coupon payments made each year: you specify
1 to indicate an annual coupon, 2 to indicate a semiannual coupon, and 4 to indicate a
quarterly coupon.

The basis argument specifies the number of days in the month and year assumed for the
date calculations. You specify the basis as 0 for the US (or NASD) version of 30 days in a
month and 360 days in a year; as 1 for the actual number of days in the month and actual
number of days; 2 for the actual number of days in the month but 360 days in a year; 3 for
the actual number of days in the month and 365 days in a year; and 4 for the European
version of 30 days in a month and 360 days in a year.

NOTENOTENOTENOTENOTE Excel uses only the integer portion of the arguments you supply to the add-in cou-
pon date functions. If you enter an argument with decimal values, Excel truncates the
argument to just its integer component.

The coupon date functions return an error value in several predictable cases:

• If you use an invalid date, Excel returns #VALUE.

• If you use a frequency argument other than 1, 2, or 4, Excel returns #NUM.

• If you use a day-count-basis switch other than 0, 1, 2, 3, or 4, Excel returns #NUM.

• If the settlement day follows the maturity date, Excel returns #NUM.

COUPDACOUPDACOUPDACOUPDACOUPDAYBSYBSYBSYBSYBS
The COUPDAYBS function calculates the number of days from the last coupon payment
date to the settlement date given the settlement date, maturity date, coupon frequency, and
basis. It uses the following syntax:

;@03�<*�(�����������	�
�'���5	���='���5	>
����

For example, suppose you want to calculate the number of days from the last coupon pay-
ment date to the settlement date in the following situation: Someone purchases a 10-year
bond on November 26, 2000, with a maturity date of April 30, 2008. The bond pays cou-
pons twice a year based on the US, or NASD, assumption. To make this calculation, you
use the following formula:
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;@03�<*�(�?��"�E"����?	?8"��"���7?	�	��

The function returns the value 26.

COUPDACOUPDACOUPDACOUPDACOUPDAYSYSYSYSYS
The COUPDAYS function calculates the number of days in the coupon period that includes
the settlement date given the settlement date, the maturity date, the coupon frequency, and
the day count basis. It uses the following syntax:

;@03�<*(�����������	�
�'���5	���='���5	>
����

For example, suppose you want to calculate the number of days in the coupon payment in
the following situation: Someone purchases a 10-year bond on November 26, 2000, with a
maturity date of April 30, 2008. The bond pays its coupon twice a year based on the US, or
NASD, assumption. To make this calculation, you use the following formula:

�;@03�<*(�?��"�E"����?	?8"��"���7?	�	��

The function returns the value 180.

COUPDACOUPDACOUPDACOUPDACOUPDAYSNCYSNCYSNCYSNCYSNC
The COUPDAYSNC function calculates the number of days from the settlement date to
the next coupon date given the settlement date, the maturity date, the frequency, and the
basis. It uses the following syntax:

;@03�<*();�����������	�
�'���5	���='���5	>
����

For example, suppose you want to calculate the number of days from the settlement date
to the next coupon payment in the following situation: Someone purchases a 10-year bond
on November 26, 2000, with a maturity date of April 30, 2008. The bond pays its coupon
twice a year based on the US, or NASD, assumption. To make this calculation, you use the
following formula:

�;@03�<*();�?��"�E"����?	?8"��"���7?	�	��

The function returns the value 154.

COUPNCDCOUPNCDCOUPNCDCOUPNCDCOUPNCD
The COUPNCD function calculates the coupon date that follows the settlement date given
the settlement date, the maturity date, the frequency, and the day-count-basis switch. It uses
the following syntax:

;@03);������������	�
�'���5	���='���5	>
����
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For example, suppose you want to calculate the next coupon payment after the settlement
date in the following situation: Someone purchases a 10-year bond on November 26, 2000,
with a maturity date of April 30, 2008. The bond pays its coupon twice a year based on the
US, or NASD, assumption. To make this calculation, you use the following formula:

�;@03);��?��"�E"����?	?8"��"���7?	�	��

The function returns the value 37011, which is the serial date value for April 30, 2001.

NOTENOTENOTENOTENOTE Excel uses serial values to represent dates: 1 for January 1, 1900; 2 for January 2, 1900;
and so on. To format a serial date value to look like a date, select the cell, choose the
Format menu’s Cell command, click the Number tab, and choose a date format.

COUPNUMCOUPNUMCOUPNUMCOUPNUMCOUPNUM
The COUPNUM function calculates the number of number of coupons, or interest pay-
ments, made between the settlement date and maturity date. The function, which rounds
this result up to the nearest integer value, uses the following syntax:

;@03)04�����������	�
�'���5	���='���5	>
����

For example, suppose you want to calculate the number of coupons, or interest payments,
in the following situation: Someone purchases a 10-year bond on November 26, 2000, with
a maturity date of April 30, 2008. The bond pays its coupon twice a year based on the US,
or NASD, assumption. To make this calculation, you use the following formula:

�;@03)04�?��"�E"����?	?8"��"���7?	�	��

The function returns the value 15.

COUPPCDCOUPPCDCOUPPCDCOUPPCDCOUPPCD
The COUPPCD function calculates the coupon date before the settlement date given the
settlement date, the maturity date, the frequency, and the basis. It uses the following syntax:

;@033;������������	�
�'���5	���='���5	>
����

For example, suppose you want to calculate the coupon payment date preceding the settle-
ment date in the following situation: Someone purchases a 10-year bond on November 26,
2000, with a maturity date of April 30, 2008. The bond pays its coupon twice a year based
on the US, or NASD, assumption. To make this calculation, you use the following formula:

;@033;��?��"�E"����?	?8"��"���7?	�	��

The function returns the value 36830, which is the serial date value for October 31, 2000.
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NOTENOTENOTENOTENOTE Excel uses serial values to represent dates: 1 for January 1, 1900; 2 for January 2, 1900;
and so on. To format a serial date value to look like a date, select the cell, choose the
Format menu’s Cell command, click the Number tab, and choose a date format.

Using the Cumulative InterestUsing the Cumulative InterestUsing the Cumulative InterestUsing the Cumulative InterestUsing the Cumulative Interest
and Principal Add-In Functionsand Principal Add-In Functionsand Principal Add-In Functionsand Principal Add-In Functionsand Principal Add-In Functions

Excel supplies two functions specifically for calculating cumulative interest and principal
payments on a loan: CUMIPMT, which calculates the cumulative interest payments on a
bond or note, and CUMPRINC, which calculates the cumulate principal payments on a
bond or note.

Both functions use the same set of arguments, including the interest rate, the loan term (or
number of periods), the loan balance (or present value), the starting date and the ending
date of the period for which you want to calculate the cumulative interest or principal pay-
ments, and a type-of-annuity switch to indicate whether the stream of payments occurs as
an ordinary annuity or an annuity due.

The interest rate, loan term, loan balance, and type-of-annuity switch arguments work the
same way for the CUMIPMT and CUMPRINC functions as they work for the standard
financial functions.

NOTENOTENOTENOTENOTE  If you have questions about how the interest rate, loan term, loan balance, or type-of-
annuity switch arguments work, refer to the earlier section “Using the Payment Functions.”

The starting date and ending date arguments, as noted earlier, simply provide the starting
and ending points for the period of time for which you want to calculate the cumulative
interest or principal paid.

Both the CUMIPMT and CUMPRINC functions return an error value in several predict-
able situations as well as one surprising situation:

• If the interest rate or the loan term rate is less than or equal to zero.

• If the starting date or ending date is nonsensical or if the starting date follows the end-
ing date.

• If the loan present value is less than or equal to zero. (Note that this means you don’t use
the convention of specifying the loan present value as a negative number to show that
it’s a cash outflow.)
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CUMIPMTCUMIPMTCUMIPMTCUMIPMTCUMIPMT
The CUMIPMT function calculates the cumulative interest paid on a loan between two
dates you specify given the interest rate, loan term, loan present value, the starting date and
ending date, and the type-of-annuity switch. It uses the following syntax:

;04234.��
��	����	��	��
�� ������	��� ������	�5���

Suppose, for example, that you want to calculate the cumulative interest paid on a $1,000,000,
ten-year equipment loan that charges 9% interest and requires monthly payments arranged
as an annuity due. Further suppose that you want to calculate the cumulative interest pay-
ments made over the first five years, or sixty months. To make this calculation, you use the
following formula:

�;04234.�6�9"��	��$��	�������	�	E�	��

The function returns the value –360094.

CUMPRINCCUMPRINCCUMPRINCCUMPRINCCUMPRINC
The CUMPRINC function calculates the cumulative principal paid on a loan between two
dates you specify given the interest rate, loan term, loan present value, the starting date and
ending date, and the type-of-annuity switch. It uses the following syntax:

;043/2);��
��	����	��	��
�� ������	��� ������	�5���

Suppose, for example, that you want to calculate the cumulative principal paid on a
$1,000,000, ten-year equipment loan that charges 9% interest and requires monthly pay-
ments arranged as an annuity due. Further suppose that you want to calculate the cumula-
tive principal payments made over the first five years, or sixty months. To make this
calculation, you use the following formula:

�;043/2);�6�9"��	��$��	�������	�	E�	��

The function returns the value –394303.

Using the Dollar Pricing Add-In FunctionsUsing the Dollar Pricing Add-In FunctionsUsing the Dollar Pricing Add-In FunctionsUsing the Dollar Pricing Add-In FunctionsUsing the Dollar Pricing Add-In Functions
Excel’s DOLLARDE and DOLLARFR functions let you easily convert security dollar
prices from decimal prices to fractional prices or from fractional prices to decimal prices.

DOLLARDEDOLLARDEDOLLARDEDOLLARDEDOLLARDE
The DOLLARDE function, for example, converts a fractional dollar price to an equiva-
lent decimal price based on the fractional price and the fraction’s denominator. It uses the
following syntax:

�@%%</�1���
�����
� �����	��
������
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For example, to convert the fractional price 25 2/16 to an equivalent decimal price, you use
the following formula:

��@%%</�1���6��	�E�

The function returns the value 25.125.

And to convert the fractional price 25 1/8 to an equivalent decimal price, you use the fol-
lowing formula:

��@%%</�1���6�	7�

This function returns the value 25.125.

DOLLARFRDOLLARFRDOLLARFRDOLLARFRDOLLARFR
The DOLLARFR functions converts a dollar decimal price into a dollar fractional price
given the decimal price and the fraction’s denominator. It uses the following syntax:

�@%%</�/������
� �����	��
������

For example, to convert the price 10.125 to a fractional price in eighths, you use the fol-
lowing formula:

��@%%</�/���6���	7�

The function returns the value 10.1.

Similarly, to convert the price 10.125 to a fractional price in sixteenths, you use the following
formula:

��@%%</�/���6���	�E�

The function returns the value 10.02.

NOTENOTENOTENOTENOTE When you work with the DOLLARDE and DOLLARFR functions, remember that Excel
expects your fraction argument to be an integer. If it isn’t, Excel uses just the integer
portion. Also, Excel expects the fraction argument to be a positive value. If it isn’t, Excel
returns the #NUM! error value.

Using the French Depreciation Add-In FunctionsUsing the French Depreciation Add-In FunctionsUsing the French Depreciation Add-In FunctionsUsing the French Depreciation Add-In FunctionsUsing the French Depreciation Add-In Functions
Excel supplies two special functions for making French depreciation calculations,
AMORDEGRC and AMORLINC. Both functions use a similar sets of arguments, in-
cluding the asset cost, purchase date, date at the end of the first period, salvage value, ac-
counting period, depreciation rate, and basis. You specify the basis as 0 for the US (or NASD)
version of 30 days in a month and 360 days in a year; as 1 for the actual number of days in
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the month and year; 2 for the actual number of days in the month but 360 days in a year;
3 for the actual number of days in the month and 365 days in a year; and 4 for the Euro-
pean version of 30 days in a month and 360 days in a year.

AMORDEGRCAMORDEGRCAMORDEGRCAMORDEGRCAMORDEGRC
The AMORDEGRC function uses the following syntax:

<4@/�1F/;�����	�'���
�� �
��	����� ������	�
��

�	������	�
��	>
����

For example, if you want to depreciate a piece of equipment purchased on July 15, 2000,
for 3,000 French francs, using a salvage value of 600 French francs, a 15% depreciation rate,
and the first accounting period ends on December 31, 2000, you use the following formula:

�<4@/�1F/;�����	?A"��"����?	?��"��"����?	E��	�	�6��	��

The AMORDEGRC function returns the value 930.

You should know several points before using the AMORDEGRC function:

• The function uses different coefficients depending on the asset’s estimated life. If the life
of the asset falls between three and four years, the function uses a depreciation coeffi-
cient equal to 1.5. If the life of the asset falls between five and six years, the function uses
a depreciation coefficient equal to 2. If the life of the asset is greater than six years, the
function uses a depreciation coefficient equal to 2.5.

• To fully depreciate an asset, the depreciation rate grows to 50% for the next-to-last pe-
riod and 100% for the last period.

• If you specify the estimated economic life of an asset as a non-integer value between 0
and 5—such as 4.5 for example—the AMORDEGRC function returns the #NUM! error
value.

AMORLINCAMORLINCAMORLINCAMORLINCAMORLINC
The AMORLINC function uses the following syntax:

<4@/%2);�����	�'���
�� �
��	����� ������	�
��

�	������	�
��	>
����

For example, if you want to depreciate a piece of equipment purchased on July 15, 2000,
for 3,000 French francs, using a salvage value of 600 French francs, a 15% depreciation rate,
and the first accounting period ends on December 31, 2000, you use the following formula:

�<4@/%2);�����	?A"��"����?	?��"��"����?	E��	�	�6��	��

The function returns the value 450.
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Using the Future VUsing the Future VUsing the Future VUsing the Future VUsing the Future Value Add-In Functionsalue Add-In Functionsalue Add-In Functionsalue Add-In Functionsalue Add-In Functions
Two of the add-in functions don’t really fit into one of the other categories, but because they
both calculate the future value of some investment, I’ve grouped them together as future
value functions: FVSCHEDULE and RECEIVED.

FVSCHEDULEFVSCHEDULEFVSCHEDULEFVSCHEDULEFVSCHEDULE
The FVSCHEDULE function calculates the future value of an investment given the present
value of the investment and a schedule of interest rates. The function uses the following
syntax:

�+(;G1�0%1��������
�	�
�� �����'���

As an example of how this function works, suppose you want to calculate the future value
of an initial investment equal to $25,000 invested over the next five years at the following
annual interest rates: .06, .07, .07, .08, .05. The following formula makes this calculation:

��+(;G1�0%1������	C6�E	6�A	6�A	6�7	6��D�

If the annual interest rates are stored in the worksheet range B1:B5, as shown in Figure
5-7, you might also use the following formula:

��+(;G1�0%1������	��:���

Both functions return the same value, 34405.39.

Figure 5-7 A worksheet set up to use the FVSCHEDULE function.

NOTENOTENOTENOTENOTE The FVSCHEDULE function returns the #VALUE error value if you supply a nonnumeric
interest rate argument. Note, however, that you can use zero or reference empty cells
to show no interest.
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RECEIVEDRECEIVEDRECEIVEDRECEIVEDRECEIVED
The RECEIVED function calculates the future value amount of a fully invested, or zero-
coupon, security given its settlement date, maturity date, the initial investment, the discount
rate, and the basis. The function uses the following syntax:

/1;12+1������������	�
�'���5	����������	�����'��	>
����

The settlement date specifies the date the bond is settled, or purchased. The maturity date
specifies the date the bond matures, or expires. You may enter these date arguments either
as text strings enclosed in quotation marks or as serial date values.

The investment is the initial amount invested, or the present value.

The discount rate specifies the annual discount rate used to price the bill.

Finally, the familiar basis argument specifies the number of days in the month and in the
year assumed for the date calculations. You specify the basis as 0 for the US (or NASD)
version of 30 days in a month and 360 days in a year; as 1 for the actual number of days in
the month and year; 2 for the actual number of days in the month but 360 days in a year;
3 for the actual number of days in the month and 365 days in a year; and 4 for the Euro-
pean version of 30 days in a month and 360 days in a year.

NOTENOTENOTENOTENOTE Excel uses only the integer portion of the arguments you supply to the add-in RECEIVED
function. If you enter an argument with decimal values, Excel truncates the argument
to just its integer component.

NOTENOTENOTENOTENOTE The RECEIVED function returns an error value if a date argument or the set of date
arguments is invalid or if the investment or discount rate is set to zero.

For example, suppose you want to calculate the future value amount received for a bond you
purchase on May 1, 2000, and that matures on October 31, 2002. Further suppose that you
purchased the bond for $50,000 based on a 6% discount rate. If you want to use the US (or
NASD) day-count-basis assumption, you use the following formula:

�/1;12+1��?�"�"����?	?��"��"����?	�����	6�E	��

The function returns the value 58823.53.

Using the Interest Rate Add-In FunctionsUsing the Interest Rate Add-In FunctionsUsing the Interest Rate Add-In FunctionsUsing the Interest Rate Add-In FunctionsUsing the Interest Rate Add-In Functions
Excel provides four functions that let you make interest rate calculations: DISC, EFFECT,
INTRATE, and NOMINAL.
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The DISC and INTRATE functions, which are related, work from the same basic set of
arguments: the settlement date, the maturity date, the redemption value, the price, the fre-
quency, and the basis.

The settlement date specifies the date the bond is settled, or purchased. The maturity date
specifies the date the bond matures, or expires. You may enter the date arguments either as
text strings enclosed in quotation marks (for example, “7/4/99”) or as serial date values (for
example, 37000 for April 19, 2001.)

The redemption argument is the bond’s redemption value per each $100 of face value.

The price argument shows the price of a bond expressed as a percentage of its face value.
For example, a bond that cost $991.83 would be priced at 99.183.

The frequency argument gives the number of coupon payments made each year: you specify
1 to indicate an annual coupon, 2 to indicate a semiannual coupon, and 4 to indicate a
quarterly coupon.

The basis argument specifies the number of days in the month and in the year assumed for
the date calculations. You specify the basis as 0 for the US (or NASD) version of 30 days
in a month and 360 days in a year; as 1 for the actual number of days in the month and year;
2 for the actual number of days in the month but 360 days in a year; 3 for the actual num-
ber of days in the month and 365 days in a year; and 4 for the European version of 30 days
in a month and 360 days in a year.

The EFFECTIVE and NOMINAL functions, which are also related, work from a set of
three arguments: the effective annual interest rate, the nominal interest rate, and the num-
ber of compounding periods in the year.

DISCDISCDISCDISCDISC
The DISC function calculates the discount rate for a security—the amount by which the
redemption value is reduced expressed as an annual percentage—given its settlement date,
maturity date, price, redemption, and basis. The function uses the following syntax:

�2(;�����������	�
�'���5	�����	����������	>
����

For example, suppose you want to calculate the discount rate on a zero-coupon, $100
redemption-value bond that you purchased on July 10, 2000, for 99.875. If you choose to
use the US (or NASD) day-count-basis assumption, you use the following formula to make
this calculation:

��2(;�?A"��"����?	?��"��"����?	9A67A�	���	��

The function returns the value .054643, which is equivalent to 5.4643%.
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NOTENOTENOTENOTENOTE The DISC function returns an error value if a date argument or the set of date argu-
ments is invalid or if a bond price or redemption value is set to zero.

EFFECTEFFECTEFFECTEFFECTEFFECT
The EFFECT function calculates the effective annual interest given the stated annual in-
terest rate and the number of annual compounding periods. The function uses the follow-
ing syntax:

1��1;.������
� �
��	�����'����
 ��������

For example, if you want to calculate the effective interest rate when the nominal rate is 6%,
but this rate is compounded daily (based on a 360-day year), you use the following formula:

�1��1;.�6�E	�E��

The function returns the value .061831, which is equivalent to 6.1831%.

NOTENOTENOTENOTENOTE The EFFECT function returns an error value if you supply nonnumeric arguments, a
nominal rate argument equal to 0, or a number of compounding periods argument
equal to some value less than 1.

INTRAINTRAINTRAINTRAINTRATETETETETE
The INTRATE function calculates the interest rate for a fully invested, or zero-coupon,
security given its settlement date, maturity date, the initial investment amount, the redemp-
tion value, and the basis. The function uses the following syntax:

2)./<.1�����������	�
�'���5	����������	����������	>
����

For example, suppose you want to calculate the interest rate on a zero-coupon, $100
redemption-value bond that you purchased on July 10, 2000, for 99.875. If you choose to
use the US (or NASD) day-count basis assumption, you use the following formula to make
this calculation:

�2)./<.1�?A"��"����?	?��"��"����?	9A67A�	���	��

The function returns the value .055829, which is equivalent to 5.5829%.

NOTENOTENOTENOTENOTE The INTRATE function returns an error value if a date argument or the set of date
arguments is invalid or if the investment or redemption value is set to zero.
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NOMINALNOMINALNOMINALNOMINALNOMINAL
The function calculates the nominal annual interest given the effective annual interest rate
and the number of annual compounding periods. The function uses the following syntax:

)@42)<%���������� �
��	�����'����
 ��������

For example, if you want to calculate the nominal interest rate when the effective rate is
6.1831% and this rate is based on daily compounding (based on a 360-day year), you use
the following formula:

�)@42)<%�6�E�7��	�E��

The function returns the value .06, which is equivalent to 6%.

NOTENOTENOTENOTENOTE The EFFECT function returns an error value if you supply nonnumeric arguments, a
nominal rate argument equal to 0, or a number of compounding periods argument
equal to some value less than 1.

Using the Price and YUsing the Price and YUsing the Price and YUsing the Price and YUsing the Price and Yield Add-In Functionsield Add-In Functionsield Add-In Functionsield Add-In Functionsield Add-In Functions
Excel provides 10 functions that let you make discount, yield, and price calculations for
securities such as bonds more easily: ODDFPRICE, ODDFYIELD, ODDLPRICE,
ODDLYIELD, PRICE, PRICEDISC, PRICEMAT, YIELD, YIELDDISC, and
YIELDMAT.

NOTENOTENOTENOTENOTE Excel's online help file supplies the actual formulas used for many of these yield and
price functions.

As a group, the 10 yield and price functions use a set of standard arguments: the settlement
date, the maturity date, the frequency, and the basis.

The yield and price functions use several standard date arguments, for example. The settle-
ment date specifies the date the bond is settled, or purchased. The maturity date specifies
the date the bond matures, or expires. The issue date is the date on which a security is is-
sued. You may enter the date arguments either as text strings enclosed in quotation marks
(for example, “7/4/99”) or as serial date values (for example, 37000 for April 19, 2001.)

The functions for pricing odd-period securities—ODDFPRICE, ODDFYIELD,
ODDLPRICE, and ODDLYIELD—also require the date of the first regular coupon
payment or the date of the last regular coupon payment in order to calculate the first or last
odd period.
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The rate argument is the bond’s interest rate. The yield argument is the bond’s annual yield.

The redemption argument is the bond’s redemption value per each $100 of face value.

The price argument shows the price of a bond expressed as a percentage of its face value.
For example, a bond that cost $991.83 would be priced at 99.183.

The frequency argument gives the number of coupon payments made each year: you specify
1 to indicate an annual coupon, 2 to indicate a semiannual coupon, and 4 to indicate a
quarterly coupon.

The basis argument specifies the number of days in the month and year assumed for the
date calculations. You specify the basis as 0 for the US (or NASD) version of 30 days in a
month and 360 days in a year; as 1 for the actual number of days in the month and year; 2
for the actual number of days in the month but 360 days in a year; 3 for the actual number
of days in the month and 365 days in a year; and 4 for the European version of 30 days in
a month and 360 days in a year.

NOTENOTENOTENOTENOTE Excel uses only the integer portion of the arguments you supply to the add-in price
and yield date functions. If you enter an argument with decimal values, Excel trun-
cates the argument to just its integer component.

The yield and price functions return the #NUM error value in several predictable cases:

• If you use an invalid date, Excel returns #VALUE. Note that this means your date ar-
guments must make sense collectively, too. For example, your maturity date must follow
the settlement date.

• If you use a frequency argument other than 1, 2, or 4, Excel returns #NUM.

• If you use a day-count-basis switch other than 0, 1, 2, 3, or 4, Excel returns #NUM.

• If the rate or yield or price is less than zero, Excel returns #NUM.

ODDFPRICEODDFPRICEODDFPRICEODDFPRICEODDFPRICE
The ODDFPRICE function calculates the price per $100 face value of a security when the
first period is odd—shorter or longer than a typical coupon period—given the settlement
date, maturity date, issue date, first coupon date, coupon rate, yield, redemption price, coupon
frequency, and basis. It uses the following syntax:

@���3/2;1�����������	�
�'���5	���'�	�����
��'���	�
��	5����	����������	���='���5	>
����
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Suppose, for example, that you want to calculate the price of an odd-period bond that you
purchased on March 4, 2000, that will mature on May 31, 2011, was originally issued on
December 7, 1999, pays a semiannual coupon of 3.5% starting on November 30, 2000, and
is priced to yield 6.5% annually. Further assume that you want to use the European, 30-days-
in-a-month, 360-days-in-a-year day count basis. To make this calculation, you use the fol-
lowing formula:

�@���3/2;1�?�"8"����?	?�"��"����?	?��"A"�999?	?��"�� ����?	
6���$�	6�E�	���	�	8�

The function returns 100.5063.

ODDFYIELDODDFYIELDODDFYIELDODDFYIELDODDFYIELD
The ODDFYIELD function calculates the yield of a security when the first period is odd—
shorter or longer than a typical coupon period—given the settlement date, maturity date,
issue date, first coupon date, coupon rate, price, redemption price, coupon frequency, and
basis. It uses the following syntax:

@���*21%������������	�
�'���5	���'�	����� ��'���	�
��	�����	����������	
���='���5	>
����

Suppose, for example, that you want to calculate the price on an odd-period bond that you
purchased on March 4, 2000, that will mature on May 31, 2011, was originally issued on
December 7, 1999, pays a semiannual coupon of 3.5% starting on November 30, 2000, and
is priced at 99.183 but will be redeemed at face value. Further assume that you want to use
the European, 30-days-in-a-month, 360-days-in-a-year day count basis. To make this cal-
culation, you use the following formula:

�@���*21%��?�"8"����?	?�"��"����?	?��"A"�999?	?��"��"����?	
6���$�	996�7�	���	�	8�

The function returns 0.066599, which is equivalent to 6.6599%.

ODDLPRICEODDLPRICEODDLPRICEODDLPRICEODDLPRICE
The ODDLPRICE function calculates the price per $100 face value of a security when the
last period is odd—shorter or longer than a typical coupon period—given the settlement
date, maturity date, issue date, last coupon date, coupon rate, yield, redemption price, cou-
pon frequency, and basis. It uses the following syntax:

@��%3/2;1�����������	�
�'���5	�
��
��'���	�
��	5����	����������	���='���5	>
����
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Suppose, for example, that you want to calculate the price on an odd-period bond that you
purchased on March 4, 2000, that will mature on May 31, 2011, was originally issued on
December 7, 1998, pays a semiannual coupon of 3.5%, last paid interest on November 30,
1999, and is priced to yield 6.5% annually. Further assume that you want to use the Euro-
pean, 30-days-in-a-month, 360-days-in-a-year day count basis. To make this calculation,
you use the following formula:

�@��%3/2;1�?�"8"����?	?�"��"����?	?��"��"�999?	6���$�	6�E�	���	�	8�

The function returns 102.4757.

ODDLODDLODDLODDLODDLYIELDYIELDYIELDYIELDYIELD
The ODDFYIELD function calculates the yield of a security when the last period is odd—
shorter or longer than a typical coupon period—given the settlement date, maturity date,
issue date, last coupon date, coupon rate, price, redemption price, coupon frequency, and basis.
It uses the following syntax:

@��%*21%������������	�
�'���5	���'�	�
�� ��'���	�
��	�����	����������	
���='���5	>
����

Suppose, for example, that you want to calculate the price on an odd-period bond that you
purchased on March 4, 2000, that will mature on May 31, 2011, was originally issued on
December 7, 1999, pays a semiannual coupon of 3.5%, last paid a coupon on November 30,
1999, and is priced at 99.183 but will be redeemed at face value. Further assume that you
want to use the European, 30-days-in-a-month, 360-days-in-a-year day count basis. To
make this calculation, you use the following formula:

�@��%*21%��?�"8"����?	?�"��"����?	?��"��"�999?	6���$�	996�7�	���	�	8�

The function returns 0.070019, which is equivalent to 7.0019%.

PRICEPRICEPRICEPRICEPRICE
The PRICE function calculates the price per $100 face value of a security given the settle-
ment date, maturity date, coupon rate, yield, redemption price, coupon frequency, and ba-
sis. It uses the following syntax:

3/2;1�����������	�
�'���5	�
��	5����	����������	���='���5	>
����

Suppose, for example, that you want to calculate the price on a bond that you purchased on
March 4, 2000, that will mature on May 31, 2011, pays a semiannual coupon of 3.5%, is
priced to yield 6.5% annually, and will be redeemed at face value, or 100. Further assume
that you want to use the European, 30-days-in-a-month, 360-days-in-a-year day count basis.
To make this calculation, you use the following formula:
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�3/2;1�?�"8"����?	?�"��"����?	6���$�	6�E�	���	�	8�

The function returns 103.9299.

PRICEDISCPRICEDISCPRICEDISCPRICEDISCPRICEDISC
The PRICEDISC function calculates the price per $100 face value of a discounted secu-
rity given the settlement date, maturity date, discount rate, redemption price, and basis. It
uses the following syntax:

3/2;1�2(;�����������	�
�'���5	�����'��	����������	>
����

Suppose, for example, that you want to calculate the price on a discounted security that you
purchased on March 4, 2000, that will mature on May 31, 2011, is discounted using a rate
of 6.5% annually, and will be redeemed at face value, or 100. Further assume that you want
to use the European, 30-days-in-a-month, 360-days-in-a-year day count basis. To make this
calculation, you use the following formula:

�3/2;1�2(;�?�"8"����?	?�"��"����?	6�E�	���	8�

The function returns 26.9472.

PRICEMAPRICEMAPRICEMAPRICEMAPRICEMATTTTT
The PRICEMAT function calculates the price per $100 face value of a security that will
pay its interest upon maturity given the settlement date, maturity date, issue date, coupon
rate, yield, and basis. It uses the following syntax:

3/2;14<.�����������	�
�'���5	���'�	�
��	5����	>
����

Suppose, for example, that you want to calculate the price on a security that you purchased
on March 4, 2000, was first issued on March 4, 1999, that will mature on May 31, 2011,
pays a coupon of 3.5% semiannually, and is discounted using a rate of 6.5% annually. Fur-
ther assume that you want to use the European, 30-days-in-a-month, 360-days-in-a-year
day count basis. To make this calculation, you use the following formula:

�3/2;14<.�?�"8"����?	?�"��"����?	?�"8"�999?	6���$�	6�E�	8�

The function returns 100.2923.

YIELDYIELDYIELDYIELDYIELD
The YIELD function calculates the yield of a security given the settlement date, maturity
date, coupon rate, price, redemption price, coupon frequency, and basis. It uses the follow-
ing syntax:

*21%������������	�
�'���5	�
��	�����	����������	���='���5	>
����
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Suppose, for example, that you want to calculate the yield on a bond that you purchased on
March 4, 2000, that will mature on May 31, 2011, pays a semiannual coupon of 3.5%, is
priced at 101.1425, and will be redeemed at face value, or 100. Further assume that you want
to use the European, 30-days-in-a-month, 360-days-in-a-year day count basis. To make this
calculation, you use the following formula:

�*21%��?�"8"����?	?�"��"����?	6���$�	���6�8��	���	�	8�

The function returns 0.068507, which is equivalent to 6.8507%.

YIELDDISCYIELDDISCYIELDDISCYIELDDISCYIELDDISC
The YIELDDISC function calculates the yield of a discounted security given the settle-
ment date, maturity date, price, redemption price, and basis. It uses the following syntax:

*21%��2(;�����������	�
�'���5	�����	����������	>
����

Suppose, for example, that you want to calculate the yield on a discounted security that you
purchased on March 4, 2000, that will mature on May 31, 2011, is discounted at 56.1762,
and will be redeemed at face value, or 100. Further assume that you want to use the Euro-
pean, 30-days-in-a-month, 360-days-in-a-year day count basis. To make this calculation,
you use the following formula:

�*21%��2(;�?�"8"����?	?�"��"����?	�E6�AE�	���	8�

The function returns 0.069412, which is equivalent to 6.9412%.

YIELDMAYIELDMAYIELDMAYIELDMAYIELDMATTTTT
The YIELDMAT function calculates the yield of a security that will pay its interest upon
maturity given the settlement date, maturity date, issue date, coupon rate, price, and basis.
It uses the following syntax:

*21%�4<.�����������	�
�'���5	���'�	�
��	�����	>
����

Suppose, for example, that you want to calculate the yield on a security that you purchased
on March 4, 2000, was first issued on March 4, 1999, that will mature on May 31, 2011,
pays a coupon of 3.5% semiannually, and is priced at 95.8194. Further assume that you want
to use the European, 30-days-in-a-month, 360-days-in-a-year day count basis. To make this
calculation, you use the following formula:

�*21%�4<.�?�"8"����?	?�"��"����?	?�"8"�999?	6���$�	9�67�98	8�

The function returns 0.071698, which is equivalent to 7.1698%.
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Using the TUsing the TUsing the TUsing the TUsing the Treasury Bill Add-In Functionsreasury Bill Add-In Functionsreasury Bill Add-In Functionsreasury Bill Add-In Functionsreasury Bill Add-In Functions
Excel provides three add-in financial functions for analyzing United States Treasury bills:
TBILLEQ, which calculates the bond-equivalent yields; TBILLPRICE, which calculates
the price of a Treasury bill; and TBILLYIELD, which calculates the yield on a Treasury bill.

The Treasury bill functions use a set of standard arguments: the settlement date, the ma-
turity date, the discount rate, and the price. The settlement date specifies the date the bill
is settled, or purchased. The maturity date specifies the date the bill matures, or expires. (You
may enter these date arguments either as text strings enclosed in quotation marks or as serial
date values.) The discount rate specifies the annual discount rate used to price the bill. The
price specifies the price per $100 of face value.

NOTENOTENOTENOTENOTE Excel uses only the integer portion of the arguments you supply to the Treasury bill
functions. If you enter an argument with decimal values, Excel truncates the argument
to just its integer component.

All three functions return an error value if the settlement or maturity date isn’t a valid date,
if the discount rate is less than zero, if the settlement date falls after the maturity date, or if
the maturity date isn’t within one year of the settlement date.

TBILLEQTBILLEQTBILLEQTBILLEQTBILLEQ
The TBILLEQ function calculates the bond-equivalent yield for a Treasury bill given its
settlement date, maturity date, and a discount rate. It uses the following syntax:

.�2%%1H�����������	�
�'���5	�����'���

For example, if you want to calculate the equivalent bond yield on a Treasury bill if the
settlement date is April 8, 2001, the maturity date is July 15, 2001, and the discount rate is
3%, you use the following formula:

�.�2%%1H�?8"7"����?	?A"��"����?	6���

The function returns the value .03067, or 3.067%.

TBILLPRICETBILLPRICETBILLPRICETBILLPRICETBILLPRICE
The TBILLPRICE function calculates the price per $100 of face value for a Treasury bill
given the settlement date, the maturity date, and the discount rate. It uses the following
syntax:

.�2%%3/2;1�����������	�
�'���5	�����'�� �
���
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For example, if you want to calculate the price on a Treasury bill if the settlement date is
April 8, 2001, the maturity date is July 15, 2001, and the discount rate is 3%, you use the
following formula:

�.�2%%3/2;1�?8"7"����?	?A"��"����?	6���

The function returns the value 99.1833, which means that you would pay $99.1833 for each
$100 of Treasury bill face value.

TBILLTBILLTBILLTBILLTBILLYIELDYIELDYIELDYIELDYIELD
The TBILLYIELD function calculates the yield delivered by a Treasury bill given the settle-
ment date, maturity date, and price. It uses the following syntax:

.�2%%*21%������������	�
�'���5	������

For example, if you want to calculate the yield on a Treasury bill if the settlement date is
April 8, 2001, the maturity date is July 15, 2001, and the price is 99.1833, you use the fol-
lowing formula:

�.�2%%*21%��?8"7"����?	?A"��"����?	996�7���

The function returns the value 0.0302482, which is equivalent to 3.0248%.
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BUSINESS MODELINGBUSINESS MODELINGBUSINESS MODELINGBUSINESS MODELINGBUSINESS MODELING

In This ChapterIn This ChapterIn This ChapterIn This ChapterIn This Chapter
• What-If Analysis with Data Tables

• What-If Analysis with Scenario Manager

• Simple Modeling with Goal Seek

• Optimization Modeling with Solver

This chapter describes how Excel’s standard business modeling tools work. Although
 you can do plenty of powerful analysis without ever touching these tools, you prob-

ably should explore them at least a little. They give you new, powerful, relatively easy-to-
use ways to analyze issues, problems, and opportunities.

NOTENOTENOTENOTENOTE Excel also provides two other powerful tools for modeling and analyzing your data:
Small Business Manager and the PivotTable tool. Chapter 8 describes the PivotTable
tool, including its PivotChart component. Chapter 9 describes the Small Business
Financial Manager.

What-If Analysis with Data TWhat-If Analysis with Data TWhat-If Analysis with Data TWhat-If Analysis with Data TWhat-If Analysis with Data Tablesablesablesablesables
Excel lets you easily create simple data tables that show how changing a formula input affects
the formula result. You can, for example, build simple one-variable data tables that show how
changing a single input value affects one or more formulas. And you can also create more com-
plicated two-variable data that show how changing two input values affect a single formula.

185185185185185
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WWWWWorking with One-Vorking with One-Vorking with One-Vorking with One-Vorking with One-Variable Data Tariable Data Tariable Data Tariable Data Tariable Data Tablesablesablesablesables
One-variable data tables let you experiment with how changing a single input variable can
affect a formula’s result or even several formulas’ results.  For example, suppose that you
wanted to see how a changing interest rate would affect the loan payment on a $100,000
mortgage. Or suppose that you wanted to see how a changing interest rate would affect the
loan payments on a $100,000 mortgage with two different repayment terms: repayment over
15 years and repayment over 30 years. Within Excel, the easiest way to make these calcu-
lations would be with a one-variable data table. Both what-if analyses look at the effect of
a single changing input value, the interest rate, on a formula or formulas.

Setting Up a One-VSetting Up a One-VSetting Up a One-VSetting Up a One-VSetting Up a One-Variable Data Tariable Data Tariable Data Tariable Data Tariable Data Tableableableableable
To set up a one-variable data table, you arrange the input values along either the left or top
edge of a worksheet range and the formula or formulas you want to calculate along the other
edge (top or left). Figure 6-1 shows how this looks with the input values—8%, 9%, 10%,
11%, and 12%—stored along the left edge of the worksheet range in A2:A6. Along the other
edge of the worksheet range—in Figure 6-1, this means B1:C1—enter the formulas you
want to test using the input values. In Figure 6-1, I entered two formulas for calculating
the monthly mortgage payment.

Figure 6-1 An Excel worksheet range set up for creating a one-variable data table.

NOTENOTENOTENOTENOTE Excel provides financial functions for calculating common formulas, including the for-
mula for a loan payment. The PMT function, which is used in the workbook shown in
Figure 6-1, uses the following syntax: PMT(rate,term,loan) in which rate is the periodic
interest rate, term is the number of payments, and loan is the loan amount. If you have
questions about the PMT function or any Excel financial function, refer to Chapter 5,
“Financial Calculations,” which describes each of Excel’s financial functions.

Cell B1 holds the formula shown below to calculate the monthly payment on a 15-year,
$100,000 mortgage:

�������	�
���
�
���������
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Cell C1 holds the formula shown below to calculate the monthly payment on a 30-year,
$100,000 mortgage:

�������	�
���
�
���������

The key point to note about both of these formulas—this is the secret to using a one-variable
data table—is that they refer to the empty corner cell of the worksheet that holds the data table.

Once you’ve arranged the input values and the formulas as shown in Figure 6-1, finish the
data table by following these steps:

1. Select the worksheet range that includes the input values and the formulas.

In Figure 6-1, this means you select the worksheet range A1:C6.

2. Choose the Data menu’s Table command.

When you do, Excel displays the Table dialog box shown in Figure 6-2.

Figure 6-2 The Table dialog box.

3. Provide the input cell location.

The input cell location tells Excel which cell address you’ve referenced in your what-if
formulas. In the worksheet shown in Figure 6-1, the two what-if formulas use cell A1
as the changing, interest-rate input value. So this is the input cell. Because Figure 6-1
arranges the input values into a column, you enter this cell address in the Column Input
Cell text box, as shown in Figure 6-2.

4. Click OK.

Excel fills the data table with formula results for each input value, as shown in Figure
6-3. For example, Excel fills cell B2 by using the formula in cell B1 and the interest rate
in cell A2 to calculate the monthly payment on a 15-year, $100,000 mortgage when the
annual interest rate is 8%. Excel fills cell C3 by using the formula in cell C1 and the
interest rate in cell A3 to calculate the monthly payment on a 30-year, $100,000 mort-
gage when the annual interest rate is 9%.
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Figure 6-3 The data table after calculating the what-if formula for each of the input values.

NOTENOTENOTENOTENOTE Figures 6-1 and 6-3 show a one-variable data table that stores the input values along
the left edge and the formulas along the top edge of the worksheet range. You can
also store input values along the top edge and the formulas along the left edge. If
you use this alternative organization, you enter the input cell address in the Table dialog
box’s Row Input Cell text box.

Using the One-VUsing the One-VUsing the One-VUsing the One-VUsing the One-Variable Data Tariable Data Tariable Data Tariable Data Tariable Data Tableableableableable
After you set up the one-variable data table, you can continue your what-if analysis with-
out having to use the Data menu’s Table command. Simply change the input values, and
Excel updates the formula results for your changes. In the worksheet shown in Figure 6-3,
for example, to see what loan payments would look like on a 15-year and 30-year, $100,000
mortgage at 6.5%, 7%, 7.5%, 8%, and 8.5%, enter these interest rate values in the worksheet
range A2:A6.

While you might expect to have to reuse the Data menu’s Table command to get Excel to
recalculate the what-if formulas, you don’t actually have to do this. When you initially choose
the Data menu’s Table command, Excel places the following formula in each of the cells
inside the data table:

�������������

If you change an input value, Excel recalculates the TABLE function using the new input value.

WWWWWorking with Torking with Torking with Torking with Torking with Two-Vwo-Vwo-Vwo-Vwo-Variable Data Tariable Data Tariable Data Tariable Data Tariable Data Tablesablesablesablesables
Two-variable data tables let you experiment with how changing two input variables can affect
a single formula’s result.  For example, suppose that you wanted to see how a changing in-
terest rate would affect the loan payment on 30-year mortgages of various sizes. For example,
suppose that you wanted to calculate a loan payment using interest rates of 8%, 9%, 10%,
11%, and 12% and on mortgage amounts of $100,000, $200,000, and $300,000. Within
Excel, the easiest way to make these calculations would be with a two-variable data table.
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Setting Up a TSetting Up a TSetting Up a TSetting Up a TSetting Up a Two-Vwo-Vwo-Vwo-Vwo-Variable Data Tariable Data Tariable Data Tariable Data Tariable Data Tableableableableable
To set up a two-variable data table, you arrange the two sets of input values along the left
and top edge of a worksheet range. You then place the what-if formula in the top-left cor-
ner cell of the worksheet range. Figure 6-4 shows how this looks with the interest rate in-
put values—8%, 9%, 10%, 11%, and 12%—stored along the left edge of the worksheet range
in A2:A6 and the mortgage balance input values stored along the top edge of the worksheet
range in B1:D1.

Figure 6-4 An Excel worksheet range set up for creating a two-variable data table.

Cell A1 holds the formula shown below to calculate the monthly payment on a 30-year mortgage:

�������	�
���
�
����

NOTENOTENOTENOTENOTE The PMT function uses the syntax PMT(rate,term,loan) in which rate is the periodic
interest rate, term is the number of payments, and loan is the loan amount. If you have
questions about the PMT function or any Excel financial function, refer to Chapter 5,
“Financial Calculations.”

The key point to note about this formula—and this is the secret to using a two-variable data
table—is that the formula refers to two empty cells below the worksheet range, A8 and A9,
that will be used to store the what-if data.

Once you’ve arranged the input values and the formula as shown in Figure 6-4, finish the
data table by following these steps:

1. Select the worksheet range that includes the input values.

In Figure 6-4, this means you select the worksheet range A1:D6.

2. Choose the Data menu’s Table command.

When you do, Excel displays the Table dialog box shown in Figure 6-5.
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Figure 6-5 The Table dialog box.

3. Provide the input cell location for the input values you’ve stored in a row.

You provide the input cell location for the input values you’ve stored in a row by click-
ing the Row Input Cell text box (to select the text box) and then clicking the empty cell
you’ve used to refer to the variable that should be stored in this cell. Figure 6-4 stores
mortgage amounts in a row, so you click the cell that the what-if formula uses to refer
to the mortgage balance, which is cell A9.

4. Provide the input cell location for the input values you’ve stored in a column.

You provide the input cell location for the input values you’ve stored in a column by click-
ing the Column Input Cell text box (to select the text box) and then clicking the empty
cell you’ve used to refer to the variable that should be stored in this cell. Figure 6-4 stores
interest rates in a row, so you click the cell that the what-if formula uses to refer to the
interest rates, which is cell A8.

5. Click OK.

Excel fills the data table with formula results for each input value, as shown in Figure
6-6. For example, Excel fills cell B2 by using the formula in cell B1 and the interest rate
in cell A2 to calculate the monthly payment on a $100,000 mortgage when the annual
interest rate is 8%. Excel fills cell C3 by using the formula in cell C1 and the interest rate
in cell A3 to calculate the monthly payment on a $200,000 mortgage when the annual
interest rate is 9%. Excel fills cell D4 by using the formula in cell D1 and the interest rate
in cell A4 to calculate the monthly payment on a $300,000 mortgage when the annual
interest rate is 10%.

Figure 6-6 The data table after you calculate the what-if formula for each of the input values.
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Using the TUsing the TUsing the TUsing the TUsing the Two-Vwo-Vwo-Vwo-Vwo-Variable Data Tariable Data Tariable Data Tariable Data Tariable Data Tableableableableable
As with a one-variable data table, you can continue your what-if analysis even after you’ve
set up the two-variable data table—but without having to use the Data menu’s Table com-
mand. Simply change the input values, and Excel updates the formula results for your
changes. In the worksheet shown in Figure 6-6, for example, to see what loan payments
would be using the same interest rates but with mortgage balances equal to $125,000,
$150,000, and $175,000, simply enter these values in the worksheet range B1:D1.

What-If Analysis with Scenario ManagerWhat-If Analysis with Scenario ManagerWhat-If Analysis with Scenario ManagerWhat-If Analysis with Scenario ManagerWhat-If Analysis with Scenario Manager
Data tables, as discussed in the earlier sections of this chapter, let you perform what-if analysis
when you change one variable and explore the effect on a small handful of formulas or when
you change two variables and explore the effect on a single formula. But this approach doesn’t
work except in the simplest of situations. In most complex situations, you’ll want to change
several variables at a time and explore the effect on large numbers of formulas.

Suppose, for example, that you’re using a workbook like the one shown in Figure 6-7 to
perform break-even analysis. Each of the values in the worksheet range B4:B24 is an in-
put to the formulas that show in the break-even analysis schedule contained in D2:G18. If
you want to test several sets of input values, use Scenario Manager.

Figure 6-7 A simple profit-volume and break-even analysis workbook.

NOTENOTENOTENOTENOTE The workbook shown in Figure 6-7 is one of the starter workbooks supplied on the
companion CD. Chapter 11 describes this workbook in detail.
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Creating a ScenarioCreating a ScenarioCreating a ScenarioCreating a ScenarioCreating a Scenario
To use Scenario Manager, you create sets of inputs called scenarios. To create a scenario,
follow these steps:

1. Choose the Tools menu’s Scenarios command.

Excel displays the Scenario Manager dialog box.

2. Click the Add button.

Excel displays the Add Scenario dialog box, shown in Figure 6-8.

Figure 6-8 The Add Scenario dialog box.

3. Name the scenario.

Give the scenario a name by typing a description in the Scenario Name text box.

4. Identify the scenario inputs.

Enter the worksheet range that holds the cells you want to change in the Changing Cells
text box of the Add Scenario dialog box (see Figure 6-8) by using the mouse to select
the worksheet range. If you want to enter several worksheet ranges, as would be required
for the worksheet shown in Figure 6-7, hold down the Ctrl key as you select ranges. When
you finish, click OK. Excel displays the Scenario Values dialog box (see Figure 6-9).

www.LisAri.com



Chapter 6Chapter 6Chapter 6Chapter 6Chapter 6 Business Modeling 193193193193193

Figure 6-9 The Scenario Values dialog box.

5. Provide the input values.

Enter the input value you want to use for each scenario value. If you’ve selected more input
cells than will fit within the Scenario Values dialog box, you’ll need to scroll through the
list. Click OK when you finish. Excel redisplays the Add Scenario dialog box.

Repeat steps 2 through 5 to create additional scenarios. After you complete step 5 for
the last time, click Close.

Using a ScenarioUsing a ScenarioUsing a ScenarioUsing a ScenarioUsing a Scenario
Once you’ve created a scenario—again, this is just a set of input values—you can tell Excel
to use the input values. To use a scenario, follow these steps:

1. Choose the Tools menu’s Scenarios command.

Excel displays the Scenario Manager dialog box, which will now show the newly created
scenario (see Figure 6-10).

Figure 6-10 The Scenario Manager dialog box.
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2. Select a scenario.

Select the scenario you want to explore by clicking its name in the Scenarios list box.

3. Click the Show button.

Excel inputs the scenario values in your workbook and recalculates its formulas. You can
repeat this step to experiment with or explore other scenarios. When you finish, click Close.

Editing a ScenarioEditing a ScenarioEditing a ScenarioEditing a ScenarioEditing a Scenario
As you would suspect, you can rather easily edit the scenarios you’ve created. You can also
easily remove scenarios you no longer want to work with.

To remove an existing scenario, choose the Tools menu’s Scenarios command so that Ex-
cel displays the Scenario Manager dialog box. Then select the scenario you want to delete,
and click Delete.

To edit an existing scenario, follow these steps:

1. Choose the Tools menu’s Scenarios command.

Excel displays the Scenario Manager dialog box.

2. Select a scenario.

Select the scenario you want to edit. You can do this most easily by clicking.

3. Click the Edit button.

Excel displays the Edit Scenario dialog box, which closely resembles the Add Scenario
dialog box shown in Figure 6-8.

4. Optionally, edit the scenario name.

You can do this by editing the contents of the Scenario Name text box.

5. Optionally, change the scenario inputs.

You can do this by editing or replacing the worksheet range or worksheet ranges shown
in the Changing Cells text box of the Edit Scenario dialog box. When you finish, click
OK. Excel displays the Scenario Values dialog box (see Figure 6-9).

6. Provide the input values.

Edit or replace the input values you want to use for each scenario value. Click OK when
you finish, and Excel redisplays the Add Scenario dialog box.

Repeat steps 2 through 6 to edit additional scenarios. After you complete step 6 for the
last time, click Close.
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Summarizing ScenariosSummarizing ScenariosSummarizing ScenariosSummarizing ScenariosSummarizing Scenarios
Excel’s Scenario Manager includes a Summary feature, which you can use to create either
a separate worksheet or a PivotTable that lists selected input values and formula results. To
create such a summary, follow these steps:

1. Choose the Tools menu’s Scenarios command.

Excel displays the Scenario Manager dialog box.

2. Click the Summary button.

Excel displays the Scenario Summary dialog box, which asks whether you want to dis-
play a scenario summary or a PivotTable. Select the button that corresponds to the type
of scenario summary you want. Then click OK.

3. Click the Summary button.

Excel displays the Scenario Summary dialog box (see Figure 6-11), which asks whether you
want to display a scenario summary or a PivotTable. Select the option button that corre-
sponds to the type of scenario summary you want. Do not click OK until after step 4.

Figure 6-11 The Scenario Summary dialog box.

4. Select the Result cells.

Specify which Result cells you want to see in the summary—these are the cells with the
formulas that change as you explore different scenarios—by selecting them with the
mouse. You can select nonadjacent cells by holding down the Ctrl key as you click. Click
OK when you finish. Excel adds a scenario summary to your workbook that shows the
scenario values and the selected Result cells (see Figure 6-12).
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Figure 6-12 A Scenario Summary worksheet.

Merging Scenarios from Other WMerging Scenarios from Other WMerging Scenarios from Other WMerging Scenarios from Other WMerging Scenarios from Other Workbooksorkbooksorkbooksorkbooksorkbooks
If two workbooks use the same set of input cells, you can copy, or merge, a scenario from
one open workbook to another open workbook. To merge scenarios, follow these steps:

1. Activate the workbook to which you’ll add a scenario.

When you merge scenarios, both workbooks need to be open, and you work from the
workbook to which you’ll add the scenarios. If you have questions about how to open a
workbook or how to make a workbook active, refer to Chapter 2.

2. Choose the Tools menu’s Scenarios command.

Excel displays the Scenario Manager dialog box.

3. Click the Merge button.

Excel displays the Merge Scenarios dialog box (see Figure 6-13).

Figure 6-13 The Merge Scenarios dialog box.
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4. Identify which workbook holds the scenarios you want.

Use the Book list box to select the workbook from which you want to retrieve a scenario.

5. Identify which scenario you want.

Use the Sheet list box to select the scenario you want to retrieve.

6. Click OK.

Excel merges the scenarios from the source workbook into the active workbook. You can
now use these scenarios in the same way as those you create from scratch.

Simple Modeling with Goal SeekSimple Modeling with Goal SeekSimple Modeling with Goal SeekSimple Modeling with Goal SeekSimple Modeling with Goal Seek
You can use the Goal Seek command to determine which input value for a formula pro-
duces a specified formula result. Goal Seek, then, lets you quantify what needs to happen
in order to achieve some specified result. Rather than supplying a set of formula inputs and
letting Excel calculate the result, you supply a formula result, all of the input values except
one, and then let Excel iteratively determine what the missing input value needs.

For example, suppose you want to determine the interest rate that would result in a $1,400-
a-month payment on a $100,000 loan with a 10-year repayment term using the workbook
shown in Figure 6-14. Cells B1, B2, and B3 hold values. Cell B5 holds the formula shown
below to calculate the monthly interest payment:

�������	�
��
�����

Figure 6-14 A simple loan payment workbook.

NOTENOTENOTENOTENOTE If you have questions about how the PMT function works, refer to Chapter 5’s dis-
cussion of this function and Excel’s other financial functions.

To determine the rate input value required for your specified formula result, follow these steps:

1. Choose the Tools menu’s Goal Seek command.

Excel displays the Goal Seek dialog box (see Figure 6-15).
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Figure 6-15 The Goal Seek dialog box.

2. Specify which cell’s formula you want to return a specified result.
Use the Set Cell text box to specify the cell that holds the formula Excel will attempt to
set to the specified value. For the example workbook shown in Figure 6-14, you would
specify the Set cell as B5.

3. Specify this result.
Use the To Value text box to specify the formula result you want. For the example work-
book shown in Figure 6-14, you would specify the To Value as 1400.

4. Indicate which input cell should be adjusted.
Use the By Changing Cell text box to specify the input cell that Excel should adjust in
an attempt to calculate the formula result you want. For the example workbook shown
in Figure 6-14, you would specify the By Changing cell to B1. Then click OK. Excel
adjusts the input cell to a value that produces the desired formula result and displays the
results in the Goal Seek Status dialog box (see Figure 6-16).

Figure 6-16 The Goal Seek Status dialog box.

Goal Seek typically finds the correct input cell value in a fraction of a second. If your cal-
culations are very cumbersome, however, Goal Seek may take longer. When this happens,
you can click the Goal Seek Status dialog box’s Stop button to terminate the search. Or you
can click the Pause button to temporarily suspend the search.
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NOTENOTENOTENOTENOTE One common way to make Goal Seek’s calculations more complicated or cumbersome
is when you have it calculate a string of formulas. For example, this might happen when
you ask Goal Seek to calculate the input cell value to a first formula, which supplies
a result to the second formula, which supplies a result to a third formula, which is the
formula you want to produce a specified result.

Optimization Modeling with SolverOptimization Modeling with SolverOptimization Modeling with SolverOptimization Modeling with SolverOptimization Modeling with Solver
Excel’s Solver tool lets you solve optimization-modeling problems, also commonly known
as linear programming programs. With an optimization-modeling problem, you want to
optimize an objective function but at the same time recognize that there are constraints, or
limits. While this abstract definition sounds complicated, at least at the conceptual level,
optimization modeling makes common sense once you provide a concrete example.

EasyRefresherEasyRefresherEasyRefresherEasyRefresherEasyRefresher
™™™™™
: How Optimization Modeling W: How Optimization Modeling W: How Optimization Modeling W: How Optimization Modeling W: How Optimization Modeling Worksorksorksorksorks

Suppose, for example, that you’re a residential real estate developer and contractor. You create
and sell two products: building lots and houses. Suppose that you make $20,000 on each
home you build and $15,000 on each building lot you develop and then sell. Your princi-
pal financial objective is to maximize your profits, and this objective can be expressed as an
objective function, or equation, that you want to maximize:

�������
������
�����
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Of course, any objective function is limited by certain constraints. To continue with the
fictional case of residential development, suppose that you have two principal limiting fac-
tors: working capital and bulldozer capacity. Your working capital of $1,200,000 limits the
number of lots and houses you can annually sell because every lot requires a $50,000 cash
investment and every house requires a $25,000 cash investment. The fact that you have a
single bulldozer available for only 3,000 hours each year also limits the number of lots and
houses you can annually sell because every lot requires 80 hours of bulldozing and every house
requires 200 hours of bulldozing. These two constraints can also be expressed as equations.
For example, the working capital constraint can be expressed as follows:
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This formula says the result of the formula $50,000 times the number of lots plus $25,000
times the number of houses must be less than or equal to the working capital limit of
$1,200,000. The less than or equal to symbol is represented by the <= operator.

The bulldozer capacity constraint can be expressed as follows:
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This formula says the result of the formula 80 times the number of lots plus 200 times the
number of houses must be less than or equal to the bulldozer-hours limit of 3,000. Again,
the less than or equal to symbol is represented by the <= operator.

Typically, you also have policy constraints when you work with an optimization-modeling
problem. Suppose that as a matter of policy you want to maintain a certain level of activity
both in developing lots and building houses. You might say, for example, that because you
must maintain your team’s expertise in both raw land development and residential contracting
that you want to develop at least 10 lots every year and build at least 5 houses. These two
constraints also need to be expressed as equations. The minimum-number-of-lots policy
constraint can be expressed as follows:

����%���

This formula says that you want to develop at least 10 building lots. Or, restated, this for-
mula says that the lots variable must be greater than or equal to 10. The greater than or equal
to symbol is represented by the >= operator.

The minimum-number-of-houses policy constraint can be expressed as follows:

���� �%��

This formula says that you want to build at least 5 houses. Or, restated, this formula says
that the houses variable must be greater than or equal to 10. Again, the greater than or equal
to symbol is represented by the >= operator.

With the information provided in the preceding paragraphs of this EasyRefresher™, I’ve
described your fictional optimization-modeling problem. You want to maximize your profits,
which can be described using the following objective function:
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but you can’t develop unlimited numbers of building lots or build unlimited numbers of
houses. You are subject to the following constraints:
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You can solve this equation in a variety of ways, including graphically, iteratively, or using
a technique like simplex algebra. Or, you can provide the objective function and the con-
straint equations to Excel and have it solve the problem, which is the solution technique
described in the paragraphs that follow.
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Solving an Optimization ProblemSolving an Optimization ProblemSolving an Optimization ProblemSolving an Optimization ProblemSolving an Optimization Problem
To use Excel’s Solver, first build a workbook that describes your optimization-modeling
problem, including its objective function and any constraints, and then tell Solver to look
for an optimal solution. As long as you understand the concepts of optimization modeling,
as described in the preceding EasyRefresher™, this process is simple.

Setting Up YSetting Up YSetting Up YSetting Up YSetting Up Your Wour Wour Wour Wour Workbook for Solverorkbook for Solverorkbook for Solverorkbook for Solverorkbook for Solver
You take three steps to set up a workbook for solver: provide guesses of the variables that
optimize your objective function, supply the objective function, and then supply the con-
straint functions. Figure 6-17 shows a workbook set up to solve the example problem dis-
cussed in the EasyRefresher™.

Figure 6-17 A workbook set up for optimization modeling.

NOTENOTENOTENOTENOTE If you want to experiment with Solver but don’t want to construct the worksheet
shown in Figure 6-17 from scratch, remember that all the workbook examples in this
book are included on the companion CD.

To build this or any optimization model workbook, follow these steps:

1. Optionally, tell Excel to display the actual formulas rather than results.

You don’t have to take this step, but because with optimization modeling you’re really more
interested in what the formulas look like as opposed to the results they produce, you prob-
ably want to tell Excel to display formulas rather than formula results. To do this, choose
the Tools menu’s Options command, click the View tab, and select the Formulas check box.

NOTENOTENOTENOTENOTE Figure 6-17 displays formulas instead of formula results.
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2. Provide starting guesses for the variables.

You need to provide starting guesses for the variables you’re trying to optimize. You can
do this simply by entering values in cells, but I recommend you create a small schedule
of variable names and variable guesses, as shown in Figure 6-17 in the worksheet range A1:B3.

If you set up a worksheet range like that shown in Figure 6-17—and you really should—
you’ll also want to name the cells that hold your guesses. In this case,  you can do this by
selecting the worksheet range that holds the variable names (Lots, Houses) and guesses—
A2:B3 in Figure 6-17—and then by choosing the Insert menu’s Name command and
then choosing the Name submenu’s Create command. When Excel displays the Create
Names dialog box, select the Left Column check box and click OK.

3. Describe the objective function.

In Figure 6-17, the worksheet describes the equation with the following formula located
in cell B5:
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Because the cells holding the variable guesses have been named Lots and Houses, the
objective function uses these names in place of cell references. Note that the label in cell
A5 identifies the equation, but you only need to enter the actual equation shown in cell B5.

4. Describe each constraint.

In Figure 6-17, the constraints are described in the worksheet range B8:C11.

To describe a single constraint, you enter the constraint equation in one cell and the lim-
iting constant value in another cell. For example, the working capital  constraint men-
tioned in the earlier EasyRefresher™ says the formula $50,000 times the number of lots
plus $25,000 times the number of houses must be less than or equal to $1,200,000 (the
limiting constant).

To describe this first constraint, you enter the following formula in cell B8:
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and you enter the constant value which limits this formula in cell C8:

�
�����

To describe the second constraint—the one that quantifies the limit on bulldozer capac-
ity—you enter the following formula in cell B9:
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and you enter the constant value which limits this formula in cell C9:

����
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To describe the third constraint—which comes from your minimum-number-of-lots
policy constraint—you enter the following formula in cell B10:

�����

and you enter the constant value which limits this formula in cell C10:

��

Finally, to describe the fourth constraint—which comes from your minimum-number-
of-houses policy constraint—you enter the following formula in cell B11:

����� �

and you enter the constant value which limits this formula in cell C11:

�

Once you’ve completed the preceding steps, you’re ready to use Solver to look for an opti-
mal solution to your objective function.

Using SolverUsing SolverUsing SolverUsing SolverUsing Solver
If you set up your workbooks similar to the one shown in Figure 6-17, you will find Solver
easy to use. You simply follow these steps:

1. Choose the Tools menu’s Solver command.

Excel displays the Solver Parameters dialog box (see Figure 6-18).

NOTENOTENOTENOTENOTE If you don’t see the Solver command on your Tools menu, it means the Solver add-in
isn’t yet installed. To install Solver, choose the Tools menu’s Add-Ins command. When
Excel displays the Add-Ins dialog box, scroll down the Add-Ins Available list box until
you see the Solver Add-In entry. Select the Solver Add-In check box, click OK, and then
if Excel requests it, provide the Excel or Office installation CD.

Figure 6-18 The Solver Parameters dialog box.
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2. Identify the objective function.

Enter the address of the cell that holds your objective in the Set Target Cell box. For
example, in Figure 6-17, cell B5 holds the objective function, so you would enter B5 in
the Set Target Cell box.

3. Describe how Solver should optimize the objective function.

Use the Equal To option buttons to specify how Solver optimizes the objective function.
In the case of a profit function, for example, you want to maximize the function so you
click the Max button. This is the case for the workbook shown in Figure 6-17. If your
objective function described costs, you would instead want to minimize the function and
so would click the Min button. You may also have situations in which you want to have
the objective function return a specific value, and so in this special case you would click
the Value Of button and then provide the specified value.

4. Tell Solver which cells hold your variable guesses.

Use the By Changing Cells box to tell Excel where you’ve stored the variables used in
the objective function and constraint equations. In Figure 6-17, for example, the work-
book stores these variables in cells B2 and B3, so you could enter these two cell addresses
in the By Changing Cells box. If you’ve named the variable cells, you can also type the
cell names, as shown in Figure 6-18. Cell B2 is named Lots, and cell B3 is named Houses.

5. Tell Solver you want to begin describing constraints.

Click the Add button. Excel displays the Add Constraint dialog box (see Figure 6-19).

Figure 6-19 The Add Constraint dialog box.

6. Describe the first constraint.

To add a constraint, use the Cell Reference box to identify the cell holding the first
constraint’s equation, use the unnamed operator box to select an appropriate constraint
operator, and then use the Constraint box to identify the cell holding the first constraint’s
constant value. In the case of the workbook shown in Figure 6-17, for example, you might
do this by clicking the Cell Reference box and then clicking cell B8, by selecting <=
operator, and then by clicking the Constraint box and then clicking cell C8. Figure
6-19 shows how the Add Constraint dialog box should look to specify this constraint.
Click Add to add the constraint. Then repeat this task to add more constraints.
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NOTENOTENOTENOTENOTE The unnamed drop-down list box provides five constraint operators:  <= for indicat-
ing less than or equal to, = for indicating equal to, >= for indicating greater than or
equal to, int for indicating that variable must be integer, and bin for indicating that
a variable must be binary (equal either to 1 or 0).

7. Add any implicit integer constraints.

In many optimization-modeling problems, you’ll also have implicit integer constraints.
What this means, for example, is that you can’t use decimal values as part of the optimal
solution. For example, you might say that you must develop an integer number of building
lots or build an integer number of houses. Or restated slightly, you might say that you
can’t get to the end of the year and have one of your building lots only half-done or one
of your houses only partially complete. To specify an integer constraint, use the Cell
Reference box to identify the variable cell that must be integer and then select the int
operator from the unnamed drop-down list box. Figure 6-20 shows how the Add Con-
straint dialog box looks when you specify an integer constraint. Note that you don’t
enter the word integer in the Constraint box. Excel does that.

Figure 6-20 The Add Constraint dialog box, this time showing how an integer constraint looks.

8. Add any binary constraints.

In a handful of optimization modeling problems, you may also have binary constraints.
A binary constraint is one in which the variable must equal either 0 or 1. To specify a
binary constraint, use the Cell Reference box to identify the variable cell that must be
binary and then select the bin operator from the unnamed drop-down list box.

9. Tell Excel you’re done adding constraints.

To leave the Add Constraint dialog box after you finish describing your last constraint, click
OK. Excel closes the Add Constraint dialog box and returns you to the Solver Parameters
dialog box. Any constraints you’ve added show in the Subject To Constraints list box.

www.LisAri.com



206206206206206 MBAMBAMBAMBAMBA’’’’’s Guide to Micrs Guide to Micrs Guide to Micrs Guide to Micrs Guide to Microsoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000

NOTENOTENOTENOTENOTE If you add a constraint and later want to delete it, display the Solver Parameters dia-
log box, select the constraint, and then click the Delete button. If you add a constraint
and later want to edit it, display the Solver Parameters dialog box, select the constraint,
and then click the Change button. When Excel displays the Edit Constraint dialog box,
use it to make your changes. The Edit Constraint dialog box works like the Add Con-
straint dialog box.

10. Tell Excel to look for a solution.

Click the Solve button to direct Excel to look for a solution to your optimization-mod-
eling problem. Excel looks for a solution and then displays the Solver Results dialog box
(see Figure 6-21).

Figure 6-21 The Solver Results dialog box.

This dialog box identifies the variable values that optimize your objective function and
asks what you want to do with these values.

• To tell Excel to save its solution, click the Keep Solver Solution button and click OK.

• To tell Excel to discard its solution, click the Restore Original Values button and click OK.

• To tell Excel to save its solution as a scenario, click the Save Scenario button and then
provide a scenario name when prompted.

NOTENOTENOTENOTENOTE The earlier section, “What-If Analysis with Scenario Manager,” discusses how scenarios work.

Reviewing Solver ReportsReviewing Solver ReportsReviewing Solver ReportsReviewing Solver ReportsReviewing Solver Reports
The Solver Results dialog box gives you the option of generating several reports on the
optimization modeling that Solver performs. To generate these reports, click the report or
reports you want when Excel displays the Solver Results dialog box (see Figure 6-21).
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NOTENOTENOTENOTENOTE Excel does not allow Integer constraints in Sensitivity and Limit reports. You will need
to return to the Solver Parameters dialog box (see Figure 6-18) and delete the inte-
ger parameters for Houses and Lots to get these reports. These reports involve graphing
several parameters in several equations. When you graph a complex equation, not all
of the results will have integer values.

Understanding the Answer ReportUnderstanding the Answer ReportUnderstanding the Answer ReportUnderstanding the Answer ReportUnderstanding the Answer Report
The answer report, which Excel places on a separate worksheet, provides information about
how close the optimal solution is to your original guesses and about which constraints bind,
or limit, optimization. Figure 6-22 shows an example answer report. At the top of the re-
port, Excel compares the original objection function formula result with the objection func-
tion result provided by original variable values. In Figure 6-22, for example, Excel shows
the original objective function value as 425000 and the final objective function value as
440000. The Solver in this case improves the objective function by 15000.

Figure 6-22 The answer report.

Beneath the comparison of the original and final values of the objective function’s formula
results, Excel compares the original values and final values of the variables (see Figure
6-22). This information lets you see exactly by how much Excel adjusts the variables in order
to optimize your objective function.
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At the bottom of the answer report, Excel analyzes the constraints by calculating the for-
mula results for the constraints and then comparing these formula results to the constraint
constants. This sounds like busy-work at first blush, but this information is often very use-
ful in two important ways: First, you can use the Status information to see which constraints
are binding, or limiting. In Figure 6-22, the binding constraint is the bulldozer hours. Second,
you can use the Slack information to see how close a given constraint comes to becoming
binding. In Figure 6-22, the working capital constraint shows only 25000 of slack; in other
words, you have only a 2% margin of error with your working capital ($25,000 / $1,200,000).

Understanding the Sensitivity ReportUnderstanding the Sensitivity ReportUnderstanding the Sensitivity ReportUnderstanding the Sensitivity ReportUnderstanding the Sensitivity Report
The sensitivity report, which Excel also places on a separate worksheet, shows reduced
gradients for the variables and the Lagrange multipliers for the constraints (see Figure
6-23). A reduced gradient value shows how the objective function would change if the vari-
able value increased by 1. The Lagrange multiplier shows how the objective function would
change if the constraint constant increased by 1.

Figure 6-23 The sensitivity report.

NOTENOTENOTENOTENOTE Some reduced gradient values and some Lagrange multipliers will always show as 0.
The reduced gradient equals 0 if the variable value can’t be increased, and the Lagrange
multiplier shows as 0 if a constraint constant isn’t binding.
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A closer inspection of the sensitivity report shown in Figure 6-23, for example, shows that
the reduced gradient values for both the Lots and Houses variables equal 0. This indicates that
neither value can be increased. The sensitivity report does show Lagrange multipliers for the
working capital constraint and for the bulldozer-hours constraint. The Lagrange multiplier
for the bulldozer-hours limit, 78.125, indicates that a 1 hour increase in the number of bull-
dozing hours available increases the objective function (your profits) by 78.125.

If you’ve created a linear optimization model—and I’ll discuss linear models briefly in the
next section, “Customizing Solver’s Operation”—your sensitivity reports include several ad-
ditional pieces of information, including reduced costs, shadow prices, objective coefficients,
and constraint right-hand side ranges.

Understanding the Limits ReportUnderstanding the Limits ReportUnderstanding the Limits ReportUnderstanding the Limits ReportUnderstanding the Limits Report
The limits report, which Excel places on still another worksheet, shows you how much your
variable values can change but still stay within your constraints (see Figure 6-24). For each
variable, the limits report shows the calculated optimal value, the lowest possible value that
is allowable, and the highest possible value that is allowable. In Figure 6-24—and this would
often be the case—the lower limit and upper limit values equal the optimal values. This shows
that these variable values can be changed without affecting the optimal solution or violat-
ing constraints. Note, however, that some optimization problems do allow you to change
variable values while continuing to optimize the function and continuing to stay within the
stated constraints. This happens when there are multiple sets of variable values that opti-
mize the equation.

Figure 6-24 The limits report.
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Customizing Solver’Customizing Solver’Customizing Solver’Customizing Solver’Customizing Solver’s Operations Operations Operations Operations Operation
The Solver Parameters dialog box provides an Options button that you can click to display
the Solver Options dialog box (see Figure 6-25). The Solver Options dialog box lets you
customize the way in which Solver works out your problem. The paragraphs that follow briefly
describe each of the Solver options along with how and why you might change their settings.

Figure 6-25 The Solver Options dialog box.

Max TMax TMax TMax TMax Time and Iterationsime and Iterationsime and Iterationsime and Iterationsime and Iterations
A handful of these options are essentially self-descriptive. The Max Time box, for example,
lets you specify how long Solver should work on a problem, and can it be set as high as 32,767
seconds (which is over nine hours). The Iterations box lets you specify how many iterations
Solver should work on a problem, and it can be set as high as 32,767.

PrecisionPrecisionPrecisionPrecisionPrecision
The Precision box lets you specify how precise Solver should be in checking a possible
optimal solution against your constraints. A precision setting of 0.000001, the default set-
ting, tells Excel that if a constraint formula value is within 0.000001 of the constraint con-
stant, it meets the constraint. You can set the Precision box to any value from 0 to 1. To loosen
your precision, use a larger Precision value. To tighten your precision, use a smaller Preci-
sion value. As you boost your precision, predictably, Excel takes longer to reach a solution.

www.LisAri.com



Chapter 6Chapter 6Chapter 6Chapter 6Chapter 6 Business Modeling 211211211211211

TTTTToleranceoleranceoleranceoleranceolerance
The Tolerance box lets you specify how precise Solver should be in making sure that any
integer constraints are met. The default Tolerance setting of 5, or 5%, means that if an
objective function variable is within 5% of an integer value—from 95% to 105%, in other
words—Excel can consider it to be an integer. The Tolerance setting, by the way, applies
only to optimization problems that use integer constraints. As you increase your precision,
predictably, Excel takes longer to reach a solution.

ConvergenceConvergenceConvergenceConvergenceConvergence
The Convergence box lets you indicate when Excel should stop looking for a better solu-
tion. You can set the Convergence value to any fractional value between 0 and 1. When the
change in the objective function is less than the value shown in the Convergence box, Ex-
cel stops looking for a better solution. The Convergence setting, by the way, applies only
to nonlinear optimization-modeling problems. As you reduce the convergence setting (i.e.,
increase the precision), predictably, Excel takes longer to reach a solution.

Assume Linear ModelAssume Linear ModelAssume Linear ModelAssume Linear ModelAssume Linear Model
If the relationships in your optimization are linear, you can select the Assume Linear Model
check box. By doing this, you simplify the calculations that Excel has to make and, thereby,
speed things up.

Assume Non-NegativeAssume Non-NegativeAssume Non-NegativeAssume Non-NegativeAssume Non-Negative
If you want to tell Excel that your variables must be equal to or greater than 0 when you
haven’t set a lower limit constraint, you can select the Assume Non-Negative check box. In
effect, when you check this box, you tell Excel to create another, implicit set of constraints.

Use Automatic ScalingUse Automatic ScalingUse Automatic ScalingUse Automatic ScalingUse Automatic Scaling
You should select the Automatic Scaling check box when you’re working with variables and
formula results that differ in magnitude. An example of this situation is when you’re solv-
ing for a rate of return (a percentage) using a set of large dollar variables.

Show Iteration ResultsShow Iteration ResultsShow Iteration ResultsShow Iteration ResultsShow Iteration Results
You can select the Show Iteration Results check box to direct Excel to pause after each
calculation iteration. After each calculation iteration, Excel displays a Show Trial Solution
dialog box. You can save the trial solution by clicking the Save Scenario button. Or you can
continue to work toward the solution by clicking the Continue button. To terminate the
iterations, click the Stop button.
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EstimatesEstimatesEstimatesEstimatesEstimates
You use the Estimates option buttons—Tangent and Quadratic—to choose the approach
that you want Excel to use to come up with the first trial solution. Select Tangent if you
want Excel to extrapolate linearly from a tangent vector. Select Quadratic if you want Excel
to extrapolate quadraticly—a technique which may yield better results for nonlinear
optimization-modeling problems.

DerivativesDerivativesDerivativesDerivativesDerivatives
You use the Derivatives option buttons—Forward and Central—to specify the differencing
used to estimate partial derivatives of the objective function and constraint function for-
mulas. Typically, you can click the Forward button. However, if an optimization problem
can’t be solved with Forward derivatives, you can click the Central button. Using differen-
tials near the center of a target often takes more calculations to solve, but can be better with
highly constrained problems such as airline ticket prices.

SearchSearchSearchSearchSearch
The Search option buttons—Newton and Conjugate—let you choose the algorithm Excel
uses to find an optimal solution. If your personal computer has lots of free memory, click
the Newton button to reduce the number of calculation iterations (albeit at the expense of
using more memory). If your personal computer doesn’t have extra memory, click the Con-
jugate button to allow more time so that your computer  does’t use as much memory.

NOTENOTENOTENOTENOTE Changing your Search setting to Conjugate should be necessary only on large, com-
plicated optimization problems.

Save Model and Load ModelSave Model and Load ModelSave Model and Load ModelSave Model and Load ModelSave Model and Load Model
The Save Model and Load Model buttons let you save an optimization model description.
To save a model—such as the equations that you set up for the scenario with houses, lots,
working capital and bulldozers, click the Save Model button and then specify the empty
worksheet range that Excel should use to save the model. To load a model, click the Load
Model button and then specify the worksheet range holding the model.

Understanding Solver Error MessagesUnderstanding Solver Error MessagesUnderstanding Solver Error MessagesUnderstanding Solver Error MessagesUnderstanding Solver Error Messages
For most simple optimization problems, Excel rather quickly finds a solution to your problem
and displays the Solver Results dialog box. In more complicated problems—unfortunately,
those you’re likely to encounter in real life—Excel may encounter difficulties. In these cases,
it may display one of the error messages described in the following paragraphs.
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Solver has converged to the current solutionSolver has converged to the current solutionSolver has converged to the current solutionSolver has converged to the current solutionSolver has converged to the current solution
This message means that while Excel has found what it appears to be a solution, there may
be a better solution. To direct Excel to look for a better solution, reduce the Convergence
setting using the Solver Options dialog box, as described in the preceding section, “Cus-
tomizing Solver’s Operations.”

Solver cannot improve the current solutionSolver cannot improve the current solutionSolver cannot improve the current solutionSolver cannot improve the current solutionSolver cannot improve the current solution
This message indicates that Excel has calculated a rough, appropriate solution, but there
may be a better solution. To direct Excel to look for a better solution, adjust the Precision
setting to a larger value using the Solver Options dialog box. Again, the preceding section
explains how to do this.

Stop chosen when the maximum time limit wasStop chosen when the maximum time limit wasStop chosen when the maximum time limit wasStop chosen when the maximum time limit wasStop chosen when the maximum time limit was
reachedreachedreachedreachedreached
This message indicates that Excel ran out of time. You can attempt to retry solving the
solution using a larger Max Time setting. To specify a larger Max Time value, use the Solver
Options dialog box.

NOTENOTENOTENOTENOTE To save the work that Excel has already performed when you encounter either this
message or the next one, click the Keep Solver Results button.

Stop chosen when the maximum iteration limit was reachedStop chosen when the maximum iteration limit was reachedStop chosen when the maximum iteration limit was reachedStop chosen when the maximum iteration limit was reachedStop chosen when the maximum iteration limit was reached
This message indicates that Excel ran out of iterations. You can attempt to retry solving the
solution using a larger Iterations setting. To specify a larger Iterations value, use the Solver
Options dialog box.

The Set TThe Set TThe Set TThe Set TThe Set Target Cell values do not convergearget Cell values do not convergearget Cell values do not convergearget Cell values do not convergearget Cell values do not converge
This message indicates that the objective function continues to increase or decrease even
though all the constraints are already satisfied. In other words, with each iteration, Excel
gets a better objective function value, but doesn’t appear any closer to a final objective function
value. If you encounter this error, review your objective function and constraints to make
sure that you’ve correctly described the optimization-modeling problem.

Solver could not find a feasible solutionSolver could not find a feasible solutionSolver could not find a feasible solutionSolver could not find a feasible solutionSolver could not find a feasible solution
This message probably indicates that your optimization-modeling problem has no answer.
Alternatively, this error message may suggest that you’ve incorrectly described the objec-
tive function or, perhaps more likely, one or more of the constraints. In the previous model,
if your working capital was limited to $600,000, you would not have enough cash to work
the minimum required number of lots and houses. There would be no feasible solution.
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Conditions for Assume Linear Model are not satisfiedConditions for Assume Linear Model are not satisfiedConditions for Assume Linear Model are not satisfiedConditions for Assume Linear Model are not satisfiedConditions for Assume Linear Model are not satisfied
This message indicates you selected the Assume linear model check box, which appears on
the Solver Options dialog box, but Excel, after reviewing the calculation results, concludes your
model isn’t linear. If you see this message, first display the Solver Options dialog box and select
the Use Automatic Scaling check box. Then attempt to solve your optimization model again.
If you get the message error a second time, display the Solver Options box again, but this time
clear the Assume Linear Model check box. Then attempt to solve your problem again.

Solver encountered an error value in a target orSolver encountered an error value in a target orSolver encountered an error value in a target orSolver encountered an error value in a target orSolver encountered an error value in a target or
constraint cellconstraint cellconstraint cellconstraint cellconstraint cell
This message indicates that one of your formulas results in an error value or that you’ve
incorrectly specified an integer or binary constraint. To address this Solver problem, you need
to fix the incorrect formula.

NOTENOTENOTENOTENOTE The earlier section, “Using Solver,” describes one way to correctly set up integer and
binary constraints.

There is not enough memory available to solve the problemThere is not enough memory available to solve the problemThere is not enough memory available to solve the problemThere is not enough memory available to solve the problemThere is not enough memory available to solve the problem
This message, as you would suspect, indicates that Excel doesn’t have enough memory to
successfully run Solver. To free up memory, try closing open documents and any other open
programs. You may also want to add memory to your personal computer.
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SHARING WORKBOOKSSHARING WORKBOOKSSHARING WORKBOOKSSHARING WORKBOOKSSHARING WORKBOOKS

In This ChapterIn This ChapterIn This ChapterIn This ChapterIn This Chapter
• Using OLE with Excel

• Sharing Workbook Files

• Sharing Excel Data Over the Web

• Retrieving External Data with Excel

One of Excel 2000’s distinguishing new features relates to sharing information— both
between programs and within a workgroup. Excel now fully recognizes that many

users—you may be one—use several programs in their work and use Excel in a workgroup
environment. This chapter describes the tools and features that Excel provides for sharing
data among users and between programs.

Using OLE with ExcelUsing OLE with ExcelUsing OLE with ExcelUsing OLE with ExcelUsing OLE with Excel
Microsoft Windows itself provides a powerful and easy-to-use tool for sharing data known
as OLE, or Object Linking and Embedding. With OLE, you can transfer data between
Excel and other Windows’ programs, as described in the paragraphs that follow.

How OLE WHow OLE WHow OLE WHow OLE WHow OLE Worksorksorksorksorks
In order to make sense of OLE, it’s helpful both to understand the basic operation of the
Windows clipboard and the terminology of OLE. The following paragraphs provide this
background information.

215215215215215
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Anytime you use the Copy or Cut command, Windows stores your copy of the copied or
cut selection using the Clipboard. When you later choose the Paste command, the Win-
dows program—this might be Excel—retrieves what is stored on the Clipboard and pastes
it into the worksheet at the location of the cell marker or insertion bar.

While you most often use the Clipboard to move and copy data within a program like Excel,
you can also use the Clipboard data between programs because the contents of the Clip-
board are stored until you exit Windows.

NOTENOTENOTENOTENOTE Microsoft     Office programs store multiple selections on the Clipboard. When you
choose the Paste command and the Clipboard holds multiple copied or cut selections,
you can choose which selection gets pasted.

OLE is simply the name that Microsoft has given to this Clipboard-based method of sharing
document data. With OLE you can use a chart from an Excel workbook in a Microsoft Word
document. In this case, and using the terminology of OLE, Excel is the server application,
the Excel workbook is the source, Word is the client application, and the Word document
is the container.

OLE objects can be either static, or embedded, which means that what gets stored in the
container document is simply a copy. And OLE objects can also be dynamic, or linked, which
means that the client application actually retrieves a picture of the actual data from the server
application. With a linked object, this “picture” changes as the data changes.

NOTENOTENOTENOTENOTE You choose between embedded objects and linked objects on the basis of whether you
want the object to change. If you don’t want the object to change—perhaps because
the container document shouldn’t be revised—you embed. If you want the object to
change—because you automate updating of the container document—you link.

Although OLE provides you with powerful opportunities to share data between programs,
you’ll find it easy to use. You create an OLE connection by copying and pasting the data
you want to share. Windows hides the complexity from you and takes care of the actual work
of data sharing.

Creating an Embedded OLE ObjectCreating an Embedded OLE ObjectCreating an Embedded OLE ObjectCreating an Embedded OLE ObjectCreating an Embedded OLE Object
As an example of how to create an embedded OLE object, suppose that you do want to use
an Excel chart created in a Word document. To easily create such an embedded OLE ob-
ject, follow these steps:

1. Open both the source and destination documents.
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To most easily create embedded OLE objects, start both the server application and the
client application. You should also open both the source document and the container
document. If you’re working with brand-new, as-yet unsaved documents, first save them.

NOTENOTENOTENOTENOTE To easily create OLE connections, you need to run more than one program at the same
time, which is called multitasking. The Windows Taskbar lets you easily run multiple
programs at once. To start a second program, for example, use the Start button to
start the program in the usual way. To switch between running programs, use the task
buttons on the Taskbar.

2. Select the chart object.

To select an object, simply click it. For example, to select the chart object shown in Fig-
ure 7-1, simply click the chart.

Figure 7-1 An Excel chart such as you might use for an OLE source document.

3. Copy the object to the clipboard.

You can copy and object to the clipboard by clicking the Copy toolbar button. Or you
can choose the Edit menu’s Copy command.

4. Display the source document.

You could do this by clicking the document’s button on the Taskbar. If you wanted to
copy the object to a Word document named Report, you would click the Report taskbar button.

5. Position the insertion point at the location where you want to paste the object.

You can typically position the insertion point by clicking the point in the document where
you want to place the object. For example, if you wanted to paste a chart object after the first
paragraph, as shown in Figure 7-2, you would click on the line following the first paragraph.
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Figure 7-2 A Word document such as you might use for an OLE destination document.

6. Paste the chart object into the client application’s container document.

You can paste an object to the clipboard by clicking the Paste toolbar button. You can also
choose the Edit menu’s Paste command. When you do, the client application (with Windows’
help) creates an embedded object that looks as much like the source document object as the
server application, Windows, and the client application allow. In other words, Windows and
Windows programs use the richest format available for the pasted object. Figure 7-3 shows
the Excel chart from Figure 7-1 embedded in the Word document from Figure 7-2.

Figure 7-3 The Word document after adding the Excel chart object.
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Creating a Linked OLE ObjectCreating a Linked OLE ObjectCreating a Linked OLE ObjectCreating a Linked OLE ObjectCreating a Linked OLE Object
You create a linked OLE object in almost the same way as you create an embedded OLE
object. There’s just one minor twist. You use the Edit menu’s Paste Special command be-
cause it lets you indicate you want to create a linked object. For example, to create a linked
OLE object using the same Excel chart shown in Figure 7-1 and the same Word document
shown in Figure 7-2, follow these steps:

1. Open both the source and container documents.

Again, to easily create embedded OLE objects, both the server application and the cli-
ent application must be running and both the source document and container document
should be open.

2.  Select the chart object.

As mentioned earlier, to select an object you simply click it.

3. Copy the object to the clipboard.

You can copy an object to the clipboard by clicking the Copy toolbar button or by choosing
the Edit menu’s Copy command.

4. Display the source document.

You could do this by clicking the document’s button on the Taskbar.

5. Position the insertion point at the location where you want to paste the object.

You can typically position the insertion point by clicking the point in the document where
you want to place the object.

6. Paste the chart object into the client application’s container.

This is the only step that works differently from pasting an embedded object. When you
paste a linked object, you need to use the Edit menu’s Paste Special command. When
you choose this command, the client program displays a Paste Special dialog box. (Fig-
ure 7-4 shows Microsoft Word’s version of the Paste Special dialog box, but other
program’s Paste Special dialog boxes look almost the same and work in the same basic
way.) When the client program displays its Paste Special dialog box, click the Paste Link
option button and click OK. Optionally, you can also select a format for the object from
the As list box.
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Figure 7-4 The Paste Special dialog box.

When you open a document into which you’ve placed linked OLE objects, the program asks
whether you want to update the links. If you do, click Yes, and the client application retrieves
updated information from the source document.

NOTENOTENOTENOTENOTE  If you don’t want the client application to automatically update links, you can tell it
not to do so. To make this specification, in Excel, for example, choose the Tools menu’s
Options command, click the Calculation tab, and then clear the Update Remote Ref-
erences check box.

By the way, it’s possible to inadvertently break a link. For example, this may happen if the
same source document is moved or renamed while the client application and container
document are closed. In this case, you need to reestablish the link by repeating the steps you
took to originally establish the link.

Editing OLE ObjectsEditing OLE ObjectsEditing OLE ObjectsEditing OLE ObjectsEditing OLE Objects
You can easily modify linked and embedded objects. To change an object, double-click it. The
client application starts the server application and opens the appropriate source document.
Once the server application is running and displaying the source, you can make your changes.

Inserting OLE Objects in Excel WInserting OLE Objects in Excel WInserting OLE Objects in Excel WInserting OLE Objects in Excel WInserting OLE Objects in Excel Workbooksorkbooksorkbooksorkbooksorkbooks
The object sharing method described in the preceding paragraphs works well in situations
in which you want to share data between programs and display that shared data in the con-
tainer document. You should also know, however, that Excel’s Insert menu provides an Object
command, which you can use to place icons in a workbook that point to source documents.
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To use the Insert menu’s Object command to point to new OLE objects, choose the Insert
menu’s Object command. When Excel displays the Object dialog box (see Figure 7-5), click
the Create New tab, select the program necessary to create the object, and then click OK.
Excel starts the server application, and you use it to create the new object. When you fin-
ish creating the object, click outside the object—such as on a worksheet cell—to return to
Excel. Use the Display As Icon check box to indicate whether you want to see a picture of
the object or simply a clickable icon you can use to access the object.

Figure 7-5 The Create New tab of the Object dialog box.

To use the Insert menu’s Object command to point to an existing document, you also choose
the Insert menu’s Object command. When Excel displays the Object dialog box, however,
you click the Create From File tab and then identify the file you want to use to create the
object (see Figure 7-6). To identify the file, enter the complete pathname in the Name box
or use the Browse button to display a dialog box you can use to search disks and folders for
the file. Select the Link To File check box if you want to create a linked object. Select the
Display As Icon check box to indicate whether you want to see a picture of the object or
simply a clickable icon you can use to access the object.
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Figure 7-6 The Create From File tab of the Object dialog box.

Sharing WSharing WSharing WSharing WSharing Workbook Filesorkbook Filesorkbook Filesorkbook Filesorkbook Files
Excel provides several useful tools for sharing your actual workbooks, rather than just the
information they contain. You can tell Excel to save or open workbooks in formats accept-
able to other spreadsheet programs. You can direct Excel to save your workbooks on a net-
work drive and then make the workbook simultaneously available to multiple users. And
you can use electronic mail as a means of passing a workbook to other users.

NOTENOTENOTENOTENOTE Excel also provides tools for publishing Excel workbooks to web sites as web pages,
or HTML documents, and for placing interactive Excel objects into web pages. At the
end of this section, I’ll discuss these tools and explain why you will probably never want
to use them.

Sharing Excel WSharing Excel WSharing Excel WSharing Excel WSharing Excel Workbooks with Other Programsorkbooks with Other Programsorkbooks with Other Programsorkbooks with Other Programsorkbooks with Other Programs
You can rather easily share an Excel workbook with other spreadsheet programs. You can,
for example, export an Excel workbook so someone using Lotus 1-2-3, another popular
spreadsheet program, can open and work with the workbook. And you can also easily im-
port spreadsheet documents created by other programs into Excel. For example, you can
import a Quattro Pro workbook into Excel.

Exporting a WExporting a WExporting a WExporting a WExporting a Workbookorkbookorkbookorkbookorkbook
To export a workbook, you use the File menu’s Save As command. When Excel displays
the Save As dialog box, save the workbook file in the usual way—except use the Save As
Type drop-down list to specify the file format as one acceptable to the other program (see
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Figure 7-7). For example, if you want to export an Excel workbook to Lotus 1-2-3, choose
the appropriate 1-2-3 file format.

Figure 7-7 The Save As dialog box set to use the Lotus 1-2-3 format.

NOTENOTENOTENOTENOTE You may need to determine the precise file format acceptable to the program that
will later import the workbook you’re exporting. Different versions of Lotus 1-2-3, for
example, use different flavors of the standard 1-2-3 file format. Usually, if you know
the file extension the spreadsheet program uses, you’ll have enough information to
select the appropriate format.

If you can’t determine the appropriate file format for the exported workbook file, you can
try one of two tactics: You can use a simple standard spreadsheet format such as the tab-
delimited format or the CSV (or comma separated value) format, which all spreadsheet
programs understand. Or you can use a popular spreadsheet format, such as the Excel 95
file format or the Lotus 1-2-3 version 3 file format, which almost all spreadsheet programs
understand.

NOTENOTENOTENOTENOTE If you have questions about how to work with the other options on the Save As dia-
log box, refer to Chapter 2.

Importing a Spreadsheet DocumentImporting a Spreadsheet DocumentImporting a Spreadsheet DocumentImporting a Spreadsheet DocumentImporting a Spreadsheet Document
To import a spreadsheet document, you use the File menu’s Open command. When Excel
displays the Open dialog box, you open the to-be-imported document in the usual way—
except you use the Files of Type drop-down list to specify the file format of the document
you want to import (see Figure 7-8). For example, to import a Lotus 1-2-3 spreadsheet
document, select Lotus 1-2-3 Files from the list.
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Figure 7-8 The Open dialog box with the Files Of Type list box indicating the Lotus 1-2-3 Files
will be opened.

It’s unlikely but not impossible that Excel won’t recognize the other spreadsheet program’s
file format. In this case, before you save the spreadsheet document using this other spread-
sheet program, you may need to choose a file format that Excel understands such as any
version of Excel, any version of Lotus 1-2-3, or a standard simple format such as CSV or
Tab-delimited

NOTENOTENOTENOTENOTE If you have questions about how to work with the other options on the Open dialog
box, refer to Chapter 2.

Sharing Excel WSharing Excel WSharing Excel WSharing Excel WSharing Excel Workbooks Over a Networkorkbooks Over a Networkorkbooks Over a Networkorkbooks Over a Networkorkbooks Over a Network
You can share an Excel workbook with other Excel users over a network. In a nutshell, all
you have to do is save the workbook in some accessible location, such as on a network drive
or a shared local drive. With a workbook located on a network or shared local drive, net-
work users with the appropriate level of authority and the requisite permissions can open,
edit, and save the workbook.

NOTENOTENOTENOTENOTE To view or open a network or shared local drive, you need to first map to the drive.
You can map to a drive by clicking the Command and Settings buttons in the Open
or Save As dialog boxes, choosing the Map Network Drive command, and then en-
tering the full pathname for the drive. If you have questions about the network
pathname, ask your network administrator.
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If you do share a workbook over a network, you should be aware of a couple of points. First,
and in general, if one user opens a workbook, other people can’t open that same workbook
except as a read-only document. What that means is that the person can’t save the work-
book using the same, original filename. The user can, however, save the workbook using a
new filename or in a new location.

Excel tells you when you attempt to open a workbook that it’s already being used. It then gives
you the option of opening the workbook in read-only mode (see Figure 7-9). You also have
the option of asking Windows to notify you when the workbook document is fully available.

The second point you need to know about sharing a workbook over a network is that you
have the option of telling Excel it’s okay for multiple users to open and make changes to
the same workbook. I can’t emphasize enough that this option is extremely difficult to suc-
cessfully use in a real-life work setting. You can just imagine all the trouble that can occur
if people start making the same sorts of changes to the same parts of a workbook. If you
want to do this, however, choose the Tools menu’s Share Workbook command. When Excel
displays the Share Workbook dialog box (see Figure 7-9), select the Allow Changes By More
Than One User At The Same Time check box.

NOTENOTENOTENOTENOTE The Share Workbook dialog box, as shown in Figure 7-9, also lists the names of the
users who’ve opened a workbook.

Figure 7-9 The Editing tab of the Share Workbook dialog box.
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You can control many aspects of Excel’s workbook sharing by using the Advanced tab of
the Share Workbook dialog box (see Figure 7-10). The Track Changes options, for example,
let you tell Excel that it should keep a list of the changes made to a shared workbook and
for how long this list should be kept. The Update Changes options let you specify when and
how the shared workbook is updated for the changes that people make. Finally, the Con-
flicting Changes Between Users options let you specify what should happen when changes
from different users are in conflict.

Figure 7-10 The Advanced tab of the Share Workbook dialog box.

Excel does attempt to resolve any conflicts that arise from workbook sharing. When a user
saves a workbook, Excel looks for conflicts—such as the same cell being changed by dif-
ferent users. If Excel sees such a conflict, it displays the Resolve Conflicts dialog box (see
Figure 7-11) and asks how the conflict should be resolved. One important aspect of this
conflict resolution, however, is that the person who saves the workbook and, therefore, sees
the Resolve Conflicts dialog box, determines which changes should be saved and which
should be discarded.
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Figure 7-11 The Resolve Conflicts dialog box.

NOTENOTENOTENOTENOTE If you choose to work with shared workbooks, you probably want to create a formal,
perhaps written, policy to document how conflicts should be resolved. You may also
want to plan for workbook sharing when you build the workbook. For example, you
might build a workbook so different users would always be making changes to sepa-
rate worksheets. This would prevent most conflicts.

Sharing Excel WSharing Excel WSharing Excel WSharing Excel WSharing Excel Workbooks with E-Mailorkbooks with E-Mailorkbooks with E-Mailorkbooks with E-Mailorkbooks with E-Mail
Excel’s File menu provides several commands, which you can use to share workbooks us-
ing electronic mail. When you share workbooks in this manner, you simply attach the
workbook to an e-mail message and then send the message and its attachment, the work-
book, to another person.

NOTENOTENOTENOTENOTE If you can’t e-mail someone a workbook, save the workbook to a floppy disk and
deliver the disk.

Sending a WSending a WSending a WSending a WSending a Workbook via E-Mailorkbook via E-Mailorkbook via E-Mailorkbook via E-Mailorkbook via E-Mail
If you regularly use e-mail, you’ll find it very easy to share workbooks using mail. You sim-
ply send e-mail messages laden with Excel workbooks.

To e-mail the open Excel workbook, follow these steps:

1. Choose the File menu’s Send To command.

Excel displays the Send To submenu, which lists commands for sharing workbooks us-
ing electronic mail and, in some cases, other e-mail-like services, such as Microsoft’s
Exchange Server.
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2. Choose the Send To menu’s Mail Recipient (As Attachment) command.

Excel opens your default e-mail client, opens a new message, and attaches the workbook.
Figure 7-12 shows how the Outlook Express e-mail client looks, but your e-mail client
will probably look very similar even if you use one of the other popular e-mail programs.

Figure 7-12 The Outlook Express message window with an Excel workbook attachment.

3. Complete and deliver the e-mail message in the usual way.

You complete your e-mail message in the usual way. For example, you need to provide
the recipient’s e-mail name or alias. And you probably want to provide a message sub-
ject and perhaps some message text to explain the message and your attachment. When
you finish, send the message in the usual way.

NOTENOTENOTENOTENOTE Some mail servers limit the size of the attachments they will accept. Some organiza-
tions discourage and even prohibit e-mail attachments because the attachments can
contain viruses. Before you send an e-mail attachment, make sure that your recipi-
ent can accept an e-mail message with an attachment.

Receiving a WReceiving a WReceiving a WReceiving a WReceiving a Workbook via E-Mailorkbook via E-Mailorkbook via E-Mailorkbook via E-Mailorkbook via E-Mail
You can also easily receive e-mail messages that contain Excel workbook attachments.

To receive and use an e-mailed Excel workbook, follow these steps:

1. Start your e-mail program and retrieve your messages in the usual way.

Figure 7-13 shows the Outlook Express program window with the Inbox folder displayed.
Other e-mail programs typically show your incoming messages in a similar way. The first
message includes a paperclip icon in front of it to indicate that a file is “attached.”
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Figure 7-13  The Outlook Express Inbox folder showing incoming messages.

2. Open the e-mail message with the attachment.

Figure 7-14 shows the Outlook Express message window displaying a sample message
with an Excel workbook attachment. Again, your e-mail client will probably look very
similar even if you use another program.

Figure 7-14 The Outlook Express message window with an Excel workbook attachment.

3. Save the attachment.
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You can typically do this by right-clicking the attachment icon and then choosing the
Save As command from the shortcut menu. The e-mail client then displays a Save As
dialog box, and you use it to indicate where you want to save the workbook.

4.  Open the workbook.

You open the workbook in any of the usual ways. For example, you can start Excel and
then use the File menu’s Open command.

AAAAAvoiding E-Mail Attachment Problemsvoiding E-Mail Attachment Problemsvoiding E-Mail Attachment Problemsvoiding E-Mail Attachment Problemsvoiding E-Mail Attachment Problems
E-mail attachment problems may be occurring more infrequently these days as the e-mail
clients and the mail servers get smarter. Nevertheless, you should be aware that two prob-
lems are commonly encountered when sending attachments over the Internet: problems with
attachment size and problems with attachment format.

Problems with attachment size stem from the fact that some mail servers limit attachment
size. For example, a mail server may limit attachment size to less than one megabyte, and
that may mean your largest Excel workbooks are too big to be attachments.

Problems with attachment format stem from the fact that an attachment can actually be
included in a message in either of two formats: Uuencode or MIME. Some e-mail programs
accept only one format or may by default assume that attachments use one of the formats.
For example, an e-mail client may assume that attachments are Uuencode attachments and
then become confused when trying to handle a MIME attachment.

While both problems are frustrating, fortunately neither problem is typically difficult to solve.
If you encounter the first problem of attachment size, consult with the mail server admin-
istrators—and ask to have the attachment size limit changed. If you encounter the second
problem of incompatible attachments, consult the e-mail client documentation to deter-
mine how to specify which format is used or assumed—and then make sure that both the
sender’s and recipient’s e-mail clients use the same format.

WWWWWorkbook Sharing with E-Mailorkbook Sharing with E-Mailorkbook Sharing with E-Mailorkbook Sharing with E-Mailorkbook Sharing with E-Mail
In the earlier chapter section, “Sharing Excel Workbooks Over a Network,” I noted that if
you enable workbook sharing, Excel will allow multiple users to simultaneously open a work-
book. Then when these users attempt to save their changes, Excel looks for conflicts and
attempts to help users resolve conflicting changes.

It turns out that you can have Excel also perform this same conflict resolution with workbooks
you’ve shared, such as through e-mail or by physically delivering the workbook on a floppy
disk. To use Excel’s Workbook Sharing feature in these special cases, follow these steps:

www.LisAri.com



Chapter 7Chapter 7Chapter 7Chapter 7Chapter 7 Sharing Workbooks 231231231231231

1. Turn on Workbook Sharing.

In order to merge workbooks, you need to first turn on the Workbook Sharing in the
workbook by using the Tools menu’s Share Workbooks command. This is described in
the previously referenced chapter section.

2. Create identical copies of the same workbook.

You can create an identical copy by using the File menu’s Save As command. Simply save
the workbook using a new name.

3. Distribute separate copies of the workbook you want to share.

You can do this by e-mailing the workbook, as described in the earlier chapter section,
“Sending a Workbook via E-Mail.”

4. Collect the workbooks once changes are made.

Once people have made their changes, collect the workbooks. Save them in the same
folder location.

5. Open your master workbook.

The master workbook is the workbook in which you’ll collect all of the changes, and it’s
probably the same workbook you used to create the workbook copies you distributed.

6. Choose the Tools menu’s Merge workbooks command.

Excel displays the Select Files To Merge Into Current Workbook dialog box (see Figure 7-15).

Figure 7-15 The Select Files To Merge Into Current Workbook dialog box.

7. Select the workbooks you want to merge.
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The Select Files To Merge Into Current Workbook dialog box works in the same basic
way as the Save As and Open dialog boxes. You use the Look In drop-down list box to
select the drive and folder you want to open. The main box of the dialog box lists the Excel
workbooks in the open folder. To select a workbook, click it. To select multiple workbooks,
hold down the Ctrl key and then click each work. Then click OK. Excel begins merg-
ing the changes from the selected workbooks into the master workbook.

Using E-Mail Routing SlipsUsing E-Mail Routing SlipsUsing E-Mail Routing SlipsUsing E-Mail Routing SlipsUsing E-Mail Routing Slips
If you choose the File menu’s Send To command, you’ll also notice a Routing Recipient
command. The Routing Recipient command lets you build a list of e-mail addresses to which
an Excel workbook can be sequentially routed, and then send the workbook to the first person
on the list. When one recipient finishes with the workbook, Excel automatically routes, or
sends, the workbook along to the next person on the list.

NOTENOTENOTENOTENOTE The Routing Recipient command lets you have a group of people make workbook
changes sequentially, which means that you avoid the sorts of conflicts described in
the earlier discussions of workbook sharing and merging workbooks.

Sending a WSending a WSending a WSending a WSending a Workbook Using Routing Slipsorkbook Using Routing Slipsorkbook Using Routing Slipsorkbook Using Routing Slipsorkbook Using Routing Slips
To use the Routing Recipient command, open the workbook you want to share and then
follow these steps:

1. Choose the Routing Recipient command.

Excel displays the Routing Slip dialog box (see Figure 7-16).

Figure 7-16 The Routing Slip dialog box you use to create a routing recipients list.
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2. Build your list of recipients.

Click the Address button to display the Address Book. To add a name, click it and then
click the To button. If you want to send the workbook to someone not yet in your Ad-
dress Book, first add his or her name to your Address Book. You should add names in
the same order as you want to route the workbook, but if you don’t, note that you can
use the Move buttons to move a selected name up or down the routing list.

3. Optionally, provide a message subject and message text.

You can use the Subject and Message Text boxes to provide the e-mail message subject
and message text. Each recipient sees this information.

4. Indicate you want to use sequential routing.

Click the One After Another option button to indicate that you want to use sequential
routing. You don’t have to use sequential routing, but sequential routing is often desir-
able. Sequential routing eliminates the need to resolve conflicting edits to a workbook.
(What happens, of course, is that recipients will effectively resolve conflicts as they re-
view the previous recipient’s work and make further changes.)

NOTENOTENOTENOTENOTE If you want the workbook returned after the last person on the list finishes, select the
Return When Done check box. If you want to receive notification each time the
workbook is routed to the next recipient, select the Track Status check box.

5. Route the workbook to the first routing recipient.

You can begin routing the workbook in two ways: immediately or later. If you want to
immediately begin routing the workbook, click the Route button; Excel sends the work-
book to the first routing recipient on your list. If you want to make more changes or post-
pone routing, click the Add Slip button; Excel then saves your routing information. When
you later want to send the workbook to the first routing recipient, choose the File menu’s
Send To command and then choose the Send To submenu’s Next Routing command.

NOTENOTENOTENOTENOTE When a routing slip is attached to a workbook, Excel replaces the Send To submenu’s
Mail Recipient command with the Next Routing command.

Receiving a Routed WReceiving a Routed WReceiving a Routed WReceiving a Routed WReceiving a Routed Workbookorkbookorkbookorkbookorkbook
You receive a routed workbook in the same manner as you receive other e-mail attachments,
as described in the earlier section, “Receiving a Workbook via E-Mail.” When you finish
with the workbook, however, choose the File menu’s Send To command and choose the Send
To submenu’s Next Routing command to send the workbook to the next routing recipient.

NoteNoteNoteNoteNote Excel provides these same instructions at the end of the e-mail message that goes along
with your routed workbook.
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When you choose the Next Routing command, Excel displays the Routing Slip dialog box
(see Figure 7-17.) Click the Route Document To option button, and then OK to send the
workbook to the next recipient.

Figure 7-17 The Routing Slip dialog box you use to pass the workbook to the next recipient.

NOTENOTENOTENOTENOTE If you click the Send Copy Of Document Without Using The Routing Slip option but-
ton, Excel lets you send the workbook as an attachment to somebody besides the next
person on the routing list and without a routing slip. This option is equivalent, then,
to the Mail Recipient command, which appears on the Send To submenu when a
workbook doesn’t have a routing slip.

Sharing Excel Data Over the WSharing Excel Data Over the WSharing Excel Data Over the WSharing Excel Data Over the WSharing Excel Data Over the Webebebebeb
Excel 2000 provides a special command—the File menu’s Save As Web Page command—
for creating a web page version of an Excel workbook. You can also use the Save As Web
Page command for creating interactive spreadsheet components for web pages. The para-
graphs that follow describe how you do both of these things—and also explain why you will
rarely want to do either.

Creating a WCreating a WCreating a WCreating a WCreating a Web Page Veb Page Veb Page Veb Page Veb Page Version of an Excel Wersion of an Excel Wersion of an Excel Wersion of an Excel Wersion of an Excel Workbookorkbookorkbookorkbookorkbook
Excel lets you use HTML as the format for your Excel workbooks. What this means is that
you can create Excel workbooks that can both be opened and edited by Excel in almost the
usual way and viewed using your web browser. (If an Excel workbook is viewed with a web
browser, you can’t edit the workbook data except in very limited circumstances, as described
later in the section “Creating an Interactive Spreadsheet Component.”)

Before I describe the steps for saving an Excel workbook using the web page, HTML for-
mat, let me say that you don’t want to use HTML as the default format for your workbooks.
Much workbook information is lost and much workbook functionality is sacrificed when
you use the HTML file format.
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NOTENOTENOTENOTENOTE You may be able to get a more complete list of the lost functionality that stems from
using HTML as the Excel workbook file format from the Office Assistant. But know
for starters that with HTML you lose the following items: the 1904 data system, ar-
rays, cell comments, conditional formatting, custom views, data validation, external
link references, formatting (including cell-level fonts, dashed and dotted borders,
pattern fills, rotated and indented text), nested functions, password protection,
precision-as-displayed options, range names, and scenarios.

To create a web page version of an Excel workbook, follow these steps:

1. Choose the File menu’s Save As Web Page command.

Excel displays the Save As dialog box (see Figure 7-18).

Figure 7-18 The Save As dialog box.

2. Name the web page.

Click the File Name box, and enter the filename you want to use for the web page.

3. Verify that the Save As Type box indicates the file format is Web Page, or HTML.

Excel lets you use either its standard binary file format, indicated by the .xls file exten-
sion, or its new web page format, indicated by the .htm file extension. When you save a
workbook as a web page, predictably, you use the web page format.

4. Specify where you want the web page saved.

Use the navigation bar’s clickable icons to open the folder location where you want to
save the web page. Most often, you click the My Documents icon so that Excel opens
your My Documents folder. You can also click the Web Folders icon so that Excel dis-
plays a list of web folders to which you can add files.
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NOTENOTENOTENOTENOTE If you don’t see any web folders listed when you click the Web Folder icon, click Cre-
ate New Folder. When Excel displays the Add Web Folder dialog box, type the web
folder URL in the box provided. Or, click the Browse button, and then use your web
browser to open the web folder location.

5. Click Publish to create the web page.

When you click Publish, Excel creates an HTML, or web page version, of the workbook
in the specified location.

Once you create the web page, you can view it using your web browser. Or, you can open
the web page using Excel and then make the same general changes you make to any Excel
workbook.

NOTENOTENOTENOTENOTE If you do create web page versions of Excel workbook, you may want to develop
proficiency in using the Insert menu’s Hyperlink command. This command lets you add
hyperlinks to a workbook—essentially by selecting the item you want to turn into a
hyperlink, choosing the command, and then providing the Internet URL.

Creating an Interactive Spreadsheet ComponentCreating an Interactive Spreadsheet ComponentCreating an Interactive Spreadsheet ComponentCreating an Interactive Spreadsheet ComponentCreating an Interactive Spreadsheet Component
Excel also lets you take Excel worksheets or worksheet ranges and convert them into min-
iature spreadsheet objects that can be placed in web pages. These interactive spreadsheet
components allow people to view the web page with their web browser. Figure 7-19, for
example, shows a simple mortgage calculator workbook. Figure 7-20 shows a web page with
a simple interactive spreadsheet component, which is actually the worksheet range A1:B5
from the workbook shown in Figure 7-19.

Figure 7-19 A simple workbook such as might be used to create an interactive spreadsheet component.
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Figure 7-20 A web page with a simple interactive spreadsheet component.

The unique feature of an interactive spreadsheet component is that when you view the
component using Microsoft Internet Explorer version 4.1(or a later version), you can make
modest changes. In Figure 7-20, for example, if you enter a new interest rate, the interac-
tive spreadsheet component calculates a new monthly mortgage payment.

In general, interactive spreadsheet components resemble Excel workbooks in their mechan-
ics. Note, however, that someone familiar with Excel will need to experiment a bit in order
to become proficient with interactive spreadsheet components.

As with Excel web pages, however, interactive spreadsheet components allow for only a sub-
set of Excel’s functionality. And, in fact, by using interactive spreadsheet components, you get
only a very modest portion of Excel’s functionality. What’s more, for someone to use interac-
tive spreadsheet components, the person must already have installed the Standard, Professional,
or Premium version of Microsoft Office 2000 and the Office Web Components.

Accordingly, one has to wonder when interactive spreadsheet components would ever be
the preferred method for sharing Excel data. Any time you can successfully share data us-
ing an interactive spreadsheet component, you’ve always got a superior solution that the
recipient presumably already knows how to use: Excel.
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Nevertheless, creating interactive spreadsheet components is easy. To create an interactive
spreadsheet component, first select the worksheet range that you want to use as an
interactive spreadsheet component. Then follow these steps:

1. Choose the File menu’s Save As Web Page command.

Excel displays the Save As dialog box (see Figure 7-21).

Figure 7-21 The Save As dialog box filled out to create an interactive spreadsheet component.

2. Click the Selection option button.

This tells Excel you want to create a web component for the selected portion of the
workbook.

3. Select the Add Interactivity check box.

This tells Excel you want to create an interactive web component for the selected por-
tion of the workbook.

4. Name the web page.

Click the File Name box, and enter the filename you want to use for the web page.

5. Specify where you want the web page saved.

Use the navigation bar’s clickable icons to open the folder location where you want to
save the web page. Most often, you click the My Documents icon so that Excel opens
your My Documents folder. You can also click the Web Folders icon so that Excel dis-
plays a list of web folders to which you can add files.

NOTENOTENOTENOTENOTE If you don’t see any web folders listed when you click the Web Folder icon, click Cre-
ate New Folder. When Excel displays the Add Web Folder dialog box, type the web
folder URL in the box provided. Or, click the Browse button, and then use your web
browser to open the web folder location.
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6. Optionally, give the web page a name.

If you click the Change Title button, Excel displays a dialog box you can use to name
the web page. This web page name appears on the title bar of the web browser.

7. Click Publish to create the web page.

When you click Publish, Excel displays the Publish As Web Page dialog box (see
Figure 7-22).

Figure 7-22 The Publish As Web Page dialog box.

8. Verify the worksheet selection.

Review the Choose boxes to confirm that these correctly identify the worksheet selec-
tion you want to publish as an interactive spreadsheet component. Edit the contents if
needed.

9. Verify the form of interactivity.

Confirm that the Add Interactivity With check box shows the correct form of interactivity.
For example, if you’re creating an interactive spreadsheet component, the list box should
show Spreadsheet Functionality.

10. Verify the filename.

Confirm that the file pathname shows in the File Name box. If the correct file pathname
doesn’t show in the File Name box, edit the contents as needed.

11. Publish the interactive spreadsheet component.

Click the Publish button.
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Retrieving External Data with ExcelRetrieving External Data with ExcelRetrieving External Data with ExcelRetrieving External Data with ExcelRetrieving External Data with Excel
Most of the earlier sections of this chapter presuppose you use Excel to create data you then
pass along to other programs and people. While many people are very likely to use Excel
in this way, you may use Excel to retrieve data created or stored by some other program.

In the final pages of this chapter, then, I’ll briefly explain how to use Excel to collect exter-
nal data so you can exploit Excel’s analytical power to examine the data. Specifically, the
chapter discusses two tools: Excel’s Import Wizard and its Get External Data commands.

Importing TImporting TImporting TImporting TImporting Textual Data into Excelextual Data into Excelextual Data into Excelextual Data into Excelextual Data into Excel
Excel lets you easily import textual data into an Excel workbook. This capacity may not sound
interesting, but it means that anything you can get as a text file—such as a financial report
generated by the mainframe accounting system—can be imported into Excel and then
examined.

To import a text file into Excel, follow these steps:

1. Open the text file.

Using the File menu’s Open command, tell Excel that you want to open the text file.
When Excel displays the Open dialog box, select the All Files item or the Text File items
in the List Files Of Type box so that your text file is listed. Once you find the file, click
it and then click the Open button. Excel displays the first Text Import Wizard dialog
box (see Figure 7-23).

Figure 7-23 The first Text Import Wizard dialog box.

2. Indicate whether the file uses the fixed-width format or delimiting characters.

www.LisAri.com



Chapter 7Chapter 7Chapter 7Chapter 7Chapter 7 Sharing Workbooks 241241241241241

Use the Original Data Type option buttons—Fixed Width or Delimited—to indicate
whether the file uses a fixed-width format, which is the same thing as a straight text file,
or uses delimiting characters. Excel can usually guess correctly about which format your
text file uses, by the way, so if you’re not sure which option to select, accept Excel’s de-
fault suggestion.

3. Indicate the first row that should be imported.

Use the Start Import At Row box to indicate which row of the text file is the first row
you want to have imported. For example, you might not want to import reader header
and title information, and might instead want only to begin importing the first row with
the data.

4. Identify the file origin.

Use the File Origin box to identify the source of the file. If you’re importing data cre-
ated by another Window’s program, select the Windows (ANSI) entry from the File
Origin box. If you’re importing data from a mainframe, select the MS-DOS (PC-8) entry
from the File Origin box.

NOTENOTENOTENOTENOTE You can use the Preview box to see how Excel interprets your to-be-imported data.

5. Verify the fixed-width assumptions or delimited character assumptions made by Excel.

Once you finish with the first Text Import Wizard dialog box, you click Next. Excel then
displays the second Text Import Wizard dialog box. If you’re importing a fixed-width
file, Excel displays the dialog box shown in Figure 7-24. You use this dialog box to verify
how Excel breaks the text file into columns. You can create new break lines by clicking.
You can remove an existing break line by double-clicking. You can also move an exist-
ing break line by dragging.

Figure 7-24 The second Text Import Wizard dialog box if you’re importing a fixed-width file.
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If you’re importing a delimited character file, Excel displays the dialog box shown in Figure
7-25. You use this dialog box principally to verify that Excel has correctly identified the
delimiter: The checked Delimiters box should identify the delimiter. You can also indi-
cate if the text file uses a character (such as a quotation mark) to identify text. Note that
you can tell whether Excel’s delimiter assumptions correctly describe the text file because
the preview box shows how your data look given the delimiter specifications.

Figure 7-25 The second Text Import Wizard dialog box if you’re importing a delimited character file.

6. Select formatting for each column.

After you’ve verified the fixed-width or delimited character assumptions of Excel—and
fixed any incorrect assumptions—click Next. Excel displays the third Text Import Wizard
(see Figure 7-26). You use this dialog box to specify the formatting assumptions Excel
should make about the to-be-imported text file.

Figure 7-26 The third Text Import Wizard dialog box.
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Excel also guesses about the default formatting that it should use for each column of the
text file you import. You should verify that each column uses the best default formatting.
To change a column’s format, click the column header and then the appropriate Column
Data Format button. If you don’t want to import a column, click it and then click the
Do Not Import Column option button.

7. Click Finish when you’re finished.

Excel imports the text file into a new, blank, open workbook. At this point, you’re ready
to begin cleaning up the data so you can start working with it.

Using the Get External Data CommandsUsing the Get External Data CommandsUsing the Get External Data CommandsUsing the Get External Data CommandsUsing the Get External Data Commands
Excel, through the commands on the Get External Data submenu, provides tools that you
can use to retrieve data from external data sources, such as from a database. Some of these
tools are quite easy to use. And others require you to be proficient in the language and struc-
ture of databases. I’m not going to describe how to use all of these tools in detail here. I will,
however, describe how you use the most common of these tools, including the Query Wizard.
And I’ll also discuss each of the tools so you know just what Excel is capable of and about
features you may want to explore in more detail.

Importing TImporting TImporting TImporting TImporting Text Filesext Filesext Filesext Filesext Files
If you choose the Data menu’s Get External Data command and then choose the Get
External Data submenu’s Import Text File command, Excel lets you identify a text file you
want to import.  Once you’ve identified this text file, Excel starts the same Text Import
Wizard described in the previous section, “Importing Textual Data into Excel.”

When you use the Import Text File command, however, Excel does one thing differently
from starting the Text Import Wizard from the File menu’s Open command. When you
use the Import Text File command, Excel maintains a link to the original text file by using
external references. This means that if you want to re-import the text file—perhaps because
the data has changed—you can easily do so. To re-import the data, click the Refresh All
toolbar button on the External Data toolbar.

NOTENOTENOTENOTENOTE If you don’t see the External Data toolbar, right-click on another toolbar and choose
the External Data command when Excel displays the shortcut menu.
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Using the Query WizardUsing the Query WizardUsing the Query WizardUsing the Query WizardUsing the Query Wizard
Excel’s Get External Data submenu provides access to the Query Wizard, which is the tool
you’ll most often use to retrieve external data. The Query Wizard, in effect, provides an
interface you use from inside Excel to query an external database.

The Query Wizard works with most common databases. Excel provides database drivers
for connecting to most (perhaps all) of the popular database engines, including the Microsoft
Access 2000, Excel, FoxPro, and SQL Server products; and the third-party database prod-
ucts dBase, Oracle and Paradox.

If you want to retrieve information from an external database that isn’t on the list contained
in the preceding paragraph, you can still retrieve data from the database. For example, al-
most surely, you can use the database program to create a text file that holds the informa-
tion you want to query. And you may also be able to create database files, or tables, that use
a format that mimics one of the databases listed.

NOTENOTENOTENOTENOTE To import a text file, you use the Text Import Wizard. As noted in the preceding para-
graphs, you can start the Text Import Wizard indirectly by choosing the File menu’s
Open command and then attempting to open the text file. Or you can start the Text
Import Wizard directly by choosing the Data menu’s Get External Data command and
then choosing the Get External Data submenu’s Import Text File command.

To use the Query Wizard, follow these steps:

1. Open a blank workbook.

Excel places the external data you retrieve in the open workbook. This means you’ll prob-
ably want to start with a blank open workbook. If you want to place the data in an exist-
ing workbook, make sure you’ve got an empty worksheet on which to store the data.

2. Start the Query Wizard.

To start the Query Wizard, first choose the Data menu’s Get External Data command.
When Excel displays the Get External Data submenu, choose the New Database Query
command. Excel displays the Choose Data Source dialog box (see Figure 7-27).

Figure 7-27 The Choose Data Source dialog box.
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3. Indicate you want to use the Query Wizard.

Check the Use The Query Wizard To Create/Edit Queries box to indicate you’ll use the
Query Wizard.

4. Indicate the data source from which you’ll retrieve the data.

To select the data source from which you want to retrieve data, first click the Databases
tab. Then select the type of database from which you’ll retrieve data. For example, if you’re
retrieving data from a nonshareable dBase database, click the dBase (not sharable) en-
try in the list box. Click OK after you’ve selected your data source. The Query Wizard
displays the Choose Columns dialog box (see Figure 7-28).

Figure 7-28 The Choose Columns dialog box.

NOTENOTENOTENOTENOTE If you want to rerun an existing query, click the Queries tab to see a list of defined
queries you can use to get external data. You can also click the OLAP Cubes tab to
see a list of OLAP data sources that may be available.

5. Select the table or tables that you want to query.

When Excel displays the Choose Columns dialog box, use the Available Tables And
Columns list box to select the tables and columns, or fields, that you want to import. To
see the columns that a table uses, click the plus symbol next to the table name.

6. Select the columns that you want to retrieve.

Using the Choose Columns dialog box, select the columns you want to retrieve. To se-
lect a column, click the column and then click the Add button. The Add button shows
a single arrow pointing to the Columns In Your Query list box. To remove a column from
the Columns In Your Query list box, click the column and then click the Remove but-
ton, which shows a single arrow pointing to the Available Tables And Columns List box.
To start over, click the Remove All button, which shows a double arrow pointing to the
Available Tables And Columns List box. When you finish selecting the columns you want
to retrieve, click the Next button. The Query Wizard displays the Filter Data dialog box
(see Figure 7-29).
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Figure 7-29 The Filter Data dialog box.

7. Describe the data the Query Wizard should retrieve.

To describe the data you want to retrieve, use filters based on the columns, or fields, that
you’re querying. To create a filter, select the column you want the query to examine. Then
use the Only Include Rows Where boxes and buttons to indicate how this column is
examined. Figure 7-29, for example, shows a filter that looks at the BALANCE_TO
column to see whether this value is greater than or equal to 0. The first drop-down list
box in the Only Include Rows Where area provides other logical operators you can also
use. If you want to create a filter based on more than one comparison of the same col-
umn, use the And and Or option buttons and the next row of boxes. If you want to cre-
ate a filter based on another column, select the column from the Columns To Filter list
box and then repeat the preceding steps. When you finish specifying the filters you want
to use, click Next. The Query Wizard displays the Sort Order dialog box (see Figure 7-30).

Figure 7-30 The Sort Order dialog box.
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8. Select a sort order for the retrieved data.

When Excel displays the Sort Order dialog box, use the Sort By box and the Ascending
and Descending option buttons to indicate how the retrieved data should be arranged
in your worksheet. If some of the records, or rows, will use the same first sort key—this
is what you specified using the Sort By box—you can provide a second sort key using the
first Then By box and buttons. You can also provide additional sort keys using the other
Then By box and buttons. When you finish specifying the sort order, click the Next
button. The Query Wizard displays the Finish dialog box (see Figure 7-31).

Figure 7-31 The Finish dialog box.

9. Tell the Query Wizard where you want to place the data that the query returns.

When the Query Wizard displays the Finish dialog box, use the What Would You Like
To Do Next option buttons to select a location for the data. Presumably, you want to place
the retrieved data in an Excel worksheet so you can use Excel’s analytical tools to exam-
ine the data in ways that the database program doesn’t allow. To do this, click the Re-
turn Data To Microsoft Excel button. Then click Finish. Excel runs the query and asks
where the retrieved data should be stored using the Returning External Data To Microsoft
Excel dialog box (see Figure 7-32).

Figure 7-32 The Returning External Data To Microsoft Excel dialog box.
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NOTENOTENOTENOTENOTE If you want to save the query so you can use it again, click the Finish dialog box’s Save
button. Then when Excel displays the Save As dialog box, use the File Name box to
give the query a name. Once you’ve done this, click Save to save the query for future use.

10. Select a location for the retrieved data.

When Excel asks where the retrieved data should be placed, use the Where Do You Want
To Put The Data option buttons to select a location for the data: in the open workbook
at the location of the cell selector, in a new workbook, or in a PivotTable report. Then
click OK. Excel places the data in the indicated location.

After you place the retrieved data in an Excel workbook, you can begin to work with the
data using Excel’s features. You can use statistical functions to look closely at the data’s
characteristics, for example. And you can use charts to view and present the data visually.

The External Data toolbar, which Excel will probably display, provides several toolbar buttons
you’ll find useful, too. The Edit Query button, for example, restarts the Query Wizard so
you can change the query. The Data Range Properties button displays the External Data
Range Properties dialog box, which you can use to change the way that Excel handles the
data it retrieves in the query. The Query Parameters button lets you describe how any query
parameters are handled in the query. The Refresh Data button reruns the query to retrieve
any new data. The Cancel Refresh button stops a refresh you might have started. The Re-
fresh All button reruns all the queries in a workbook. Finally, the Refresh Status button
displays a dialog box that reports information such as how long a refresh operation took.

NOTENOTENOTENOTENOTE A query parameter is a value that you’ve said you will supply to the query before or
as it runs. The Query Wizard doesn’t let you create query parameters. If you create
from-scratch queries using Microsoft Query, which is discussed briefly in the later
section “Using Microsoft Query,” you can use query parameters.

Running a WRunning a WRunning a WRunning a WRunning a Web Queryeb Queryeb Queryeb Queryeb Query
The Get External Data submenu provides a Web Query tool that you can use to retrieve
tabular data from a web page. To run a simple web query, open a blank workbook, choose
the Data menu’s Get External Data command, and then choose the Get External Data
submenu’s New Web Query command.

NOTENOTENOTENOTENOTE Excel also comes with several web queries already set up and saved, which you can
run by choosing the Data menu’s Get External Data command and then choosing the
Get External Data submenu’s Run Saved Query command. When you do this, Excel
displays the Run Query dialog box, which lists the saved queries. Excel places a small
globe icon in front of the saved web queries. To run one of the saved web queries,
click it and then click the Get Data button.
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If you choose the New Web Query command, Excel displays the New Web Query dialog
box (see Figure 7-33). To use the New Web Query dialog box, click the Browse button and
then open the web page with the table from which you want to retrieve information. Once
you’ve displayed this web page, return to Excel by clicking the Excel taskbar button. As this
point, you can click OK and Excel will retrieve the table data. When Excel asks where the
data should be placed using the Returning External Data To Microsoft Excel dialog box
(see Figure 7-32), indicate the appropriate location.

Figure 7-33 The New Web Query dialog box.

You can use the other option buttons in the New Web Query dialog box to attempt to control
what data the Web Query tool retrieves and how this data is formatted as Excel places it
in your workbook. Your best bet in working with these options is probably just to experi-
ment and see which option settings produce the best results.

NOTENOTENOTENOTENOTE The more you know about HTML, the more you can do with the Web Query tool. If
you know HTML well, for example, you can use the New Web Query dialog box to
specify that only specific tables should be retrieved from a web page.

Using Microsoft QueryUsing Microsoft QueryUsing Microsoft QueryUsing Microsoft QueryUsing Microsoft Query
The Query Wizard, described in the earlier chapter section “Using the Query Wizard,” provides
you with a simple way to access external data. You should know, however, that the Query Wiz-
ard is a tool you use to tell another program, Microsoft Query, how you want to query an exter-
nal database. While the Query Wizard works well in most simple situations, you don’t get access
to all of Microsoft Query’s power when you work through the wizard.
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When you want more control over how a query operates, you can work directly with
Microsoft Query. To work directly with Query, you also start by choosing the Data menu’s
Get External Data command and then choosing the Get External Data submenu’s New
Database Query command. As with a query performed using the Query Wizard, when Excel
displays the Choose Data Source dialog box (see Figure 7-27), you select the database source.

To work directly with Query, however, you clear the Use The Query Wizard To Create/Edit
Queries check box. When you click OK, Excel starts Microsoft Query.

NOTENOTENOTENOTENOTE For more information on using the Choose Data Source dialog box, refer to the ear-
lier section “Using the Query Wizard.”

To use Query, you follow a process similar to that used with the Query Wizard. For example,
you start by identifying which tables you want to query, which columns, (or fields) you want to
retrieve, how you want to filter, and how the data you retrieve should be sorted. Although Query
provides less handholding than that of the Query Wizard, it offers you greater flexibility.

A more detailed discussion of Query is beyond the scope of this book, but let me make two
final observations: First, before you attempt to develop expertise or fluency with Query, make
sure that you won’t get further faster simply by learning how to use the external data source’s
query capabilities. For example, Access is easier to learn (in part because it’s better docu-
mented) and more useful than Query. It may not be a good use of your time, to learn Query
so that you can then query an Access database. Instead, you might be better off learning Access.

Second, the Excel Help file provides detailed information about how to use Microsoft Query.
To access this information, ask the Office Assistant a question such as, “How do I work with
Microsoft Query?” Then explore the help topics that the Office Assistant provides.
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PIVOTTABLES AND PIVOTCHARPIVOTTABLES AND PIVOTCHARPIVOTTABLES AND PIVOTCHARPIVOTTABLES AND PIVOTCHARPIVOTTABLES AND PIVOTCHARTSTSTSTSTS

In This Chapter:In This Chapter:In This Chapter:In This Chapter:In This Chapter:
• Using the PivotTable Wizard

• Editing PivotTables

• Creating PivotCharts

This chapter describes how you can use Excel’s PivotTable features to work with data
bases in Excel. If you use Excel to list records, you can use the PivotTables feature to

sort, filter, and pivot fields so you can better focus on the information you want.

NoteNoteNoteNoteNote Excel databases are simply worksheets that list information, as shown in Figure 8-1.
The first row names the fields of the data. Subsequent rows hold the database. To
sort a database, select the worksheet range holding the database and then choose
the Data menu's Sort command. To filter a database, select the worksheet range
holding the database and then choose the Data menu's Autofilter command or its Filter
command.

Using the PivotTUsing the PivotTUsing the PivotTUsing the PivotTUsing the PivotTable Wizardable Wizardable Wizardable Wizardable Wizard
Figure 8-1 shows three years of sales data for a microbrewery that sells six types of beer on
the West coast. The company recorded sales for each type of beer by state and by season.
You can see that with the large amounts of information in the database, it’s difficult to spot
trends. Creating a PivotTable allows you to see which type of beer sells best in which re-
gion or during which season.

251251251251251
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Figure 8-1 Database of beer sales.

To start the PivotTable Wizard, select any cell in the database and choose the Data menu’s PivotTable
And PivotChart Report command. Excel displays the dialog box shown in Figure 8-2.

Figure 8-2 The first step of the PivotTable And PivotChart Wizard.

If your data is in a single range on a single worksheet in the current workbook, click the
Microsoft Excel List Or Database option button. Then click the PivotTable option but-
ton, and click Next.

The second step of the PivotTable And PivotChart Wizard asks you to select the data you
want to include in the PivotTable. Do so, and then click Next.
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In the third and last step of the PivotTable And PivotChart Wizard, specify where you want
Excel to put the PivotTable you’re creating and click Finish. As shown in Figure 8-3, Ex-
cel displays the new, empty PivotTable in the location you specified. It also displays the
PivotTable toolbar, which you use to lay out and edit the PivotTable.

Figure 8-3 The new, empty PivotTable and the PivotTable toolbar.

Specifying PivotTSpecifying PivotTSpecifying PivotTSpecifying PivotTSpecifying PivotTable Layoutable Layoutable Layoutable Layoutable Layout
To begin laying out your PivotTable, use the buttons on the PivotTable toolbar to drag fields
to set up row and column headings. In the example shown in Figure 8-3, you could drag
the Year button to the box labeled Drop Row Fields Here and the State button to the box
labeled Drop Column Fields Here. You could then drag the Sales heading to the Drop Data
Items Here box. After you drag the Sales button to the Data area, Excel adds the data to
the PivotTable. Figure 8-4 shows a PivotTablefilled with data.

www.LisAri.com



254254254254254 MBAMBAMBAMBAMBA’’’’’s Guide to Excel 2000s Guide to Excel 2000s Guide to Excel 2000s Guide to Excel 2000s Guide to Excel 2000

Figure 8-4 A PivotTable with data.

The box in the upper left corner reads Sum Of Sales $. This is because Excel assumes you
want to subtotal and total sales figures. If you were to drag a label field instead of a value
field into the Data area, Excel would by default count the occurrences of that label. You can
change the operation performed on the data included in a PivotTable by selecting a cell in
the part you want to change and clicking the PivotTable toolbar’s Field Settings button. Excel
displays the PivotTable Field dialog box shown in Figure 8-5. This dialog box’s options differ
slightly depending on the type of data presented in the part of the PivotTable you selected.

Figure 8-5 The PivotTable Field dialog box.

TIPTIPTIPTIPTIP To rename a field, enter a new name in the Name text box.
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To change the operation performed on items in the field, select an item from the Summa-
rize By drop-down list box and click OK. For comparative operations, click the Options
button. You can then list item data as a percentage of another item, or as a difference from
another item, for example.

You can drag multiple fields to a heading. To add another field to a PivotTable, just drag
the field’s button from the PivotTable toolbar. For example, you could drag the Season field
to the right of the Year column to sort by year and then by season. Figure 8-6 shows how
the PivotTable looks when you do this. To remove a field from a table, just drag the field
outside the table area.

NOTENOTENOTENOTENOTE If you don’t see the field buttons on the PivotTable toolbar, click the Display Fields
button.

Figure 8-6 A PivotTable with multiple row fields.

NOTENOTENOTENOTENOTE If you attempt to change the data summarized in a PivotTable (for example, the value
in cell D7), Excel prevents you from doing so. This safeguard, of course, is because
this cell sums the data for the various types of beer in the database, and you cannot
change the sum without changing the values that make up the sum. If you want to
change the values in the PivotTable, you must make the changes to the database upon
which the PivotTable is based. Then return to the PivotTable and click the Refresh Data
button on the PivotTable toolbar to update the PivotTable.
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Editing PivotTEditing PivotTEditing PivotTEditing PivotTEditing PivotTablesablesablesablesables
PivotTables got their name because you can easily rearrange, or “pivot,” them. For example,
you can move row headings to become column headings, or vice versa, or you can change
the hierarchy of fields within a row or column heading. You can also separate PivotTable
data among pages.

TIPTIPTIPTIPTIP You can improve the visual appeal of a table by applying a style to it. To do so, click
the Format Report button on the PivotTable toolbar, select a style from the AutoFormat
dialog box, and click OK.

PivotingPivotingPivotingPivotingPivoting
To pivot a PivotTable, just drag a heading to a different axis. For example, you can drag the
Season field to the column heading to create a long, narrow table, as shown in Figure 8-7.
By doing this, each state has its own subtable within the table.

Figure 8-7 Pivoting a PivotTable.

You can also reorganize a PivotTable by changing the hierarchy of fields in a heading. For
example, if you look back at the PivotTable in Figure 8-6, sales are grouped first by year and
then by season within each year. However, if you drag the Season field to the left of the Year
field, you can group first by season, and then within each season, by year.
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Filtering Items in a FieldFiltering Items in a FieldFiltering Items in a FieldFiltering Items in a FieldFiltering Items in a Field
You can tell Excel which items you want to include in a PivotTable for each field. For ex-
ample, if you don’t want to worry about sales in California for the moment, you can exclude
California from the table. To do so, click the down arrow on the right side of the State
heading and clear the California check box. Then click OK.

Separating Data Between PagesSeparating Data Between PagesSeparating Data Between PagesSeparating Data Between PagesSeparating Data Between Pages
If your database is so large that your PivotTable is too long or wide to easily read without
scrolling back and forth, you might want to view only certain parts of the data on a single
worksheet page. For example, in the microbrewery database, you might want to put sales
data for each year on a separate page. To do so, drag the Year field to the box labeled Drop
Page Fields Here. You can view data for other years by clicking the down arrow on the right
side of the Year heading and selecting a different year. You can also click the PivotTable
button on the PivotTable toolbar and choose Show Pages from the pop-up menu to create
new sheets in the workbook for each page field. Just select the page field from the list in
the Show Pages dialog box, and click OK. Figure 8-8 shows how the PivotTable looks with
Year as a page field, Type as a column heading, and Season and State as row headings.

Figure 8-8 Pivoting a PivotTable.
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Grouping PivotTGrouping PivotTGrouping PivotTGrouping PivotTGrouping PivotTable Dataable Dataable Dataable Dataable Data
With some fields, you can create subgroups. For example, you may want to group the Types
shown in Figure 8-8 into ales and lagers or dark beers and light beers. To create a group
for the ales and another for the lagers, select all the types you want to include in the group.
(You can select nonadjacent items by holding down the Ctrl key as you click.) Then choose
the Data menu’s Group And Outline command and choose the submenu’s Group command.
Excel names the groups Group1, Group2, and so forth. You can rename the groups to some-
thing more descriptive by selecting the heading and typing a new name. Excel names the
new field according to the field from which you’re creating the Groups. In this example, Excel
names the new groups of fields Type2 because the Type field was grouped. You can change
the name of the group field by selecting a group name and clicking the Field Settings but-
ton on the PivotTable toolbar. Figure 8-9 shows how the PivotTable looks after grouping
the types into Ales and Lagers and naming the group field Fermentation.

Figure 8-9 A PivotTable with grouped fields as headings.

Creating PivotChartsCreating PivotChartsCreating PivotChartsCreating PivotChartsCreating PivotCharts
Excel provides two ways of creating PivotCharts. If you’ve already created a PivotTable and
want to chart the information on which it focuses, you can save time and space by creating
a PivotChart directly from the PivotTable. If you haven’t created a PivotTable and are in-
stead more interested in creating a PivotChart, you can create the PivotChart using the
PivotTable and PivotChart Wizard without specifying the layout of a PivotTable.
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Creating a PivotChart from an Existing PivotTCreating a PivotChart from an Existing PivotTCreating a PivotChart from an Existing PivotTCreating a PivotChart from an Existing PivotTCreating a PivotChart from an Existing PivotTableableableableable
To create a PivotChart from an existing PivotTable, select a cell in the PivotTable and click
the Chart Wizard button on the PivotTable toolbar. Figure 8-10 shows a PivotChart based
on the PivotTable in Figure 8-8.

Figure 8-10 A PivotChart.

You manipulate PivotCharts in much the same way as you manipulate PivotTables—by
dragging field buttons to different axes. You can also filter a PivotChart’s data to include
only certain items in a field. To do this, click the down arrow on the right side of the field
button and select or clear the check boxes to include or omit items from the PivotChart.
Click OK to redraw the chart.

After you’ve created the PivotChart, you can click the Chart Wizard button on the PivotTable
toolbar again to start the Chart Wizard and customize the PivotChart. Using the Chart
Wizard, you can specify such items as chart type, axis titles, and legend placement.

NOTENOTENOTENOTENOTE For more information about chart types and customizing charts in Excel, see Chapter 3.
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Creating a PivotChart Directly from a DatabaseCreating a PivotChart Directly from a DatabaseCreating a PivotChart Directly from a DatabaseCreating a PivotChart Directly from a DatabaseCreating a PivotChart Directly from a Database
To create a PivotChart directly from a database, open the database and choose the Data
menu’s PivotTable and PivotChart Report command. In step one of the wizard, click the
PivotChart (With PivotTable) option button. In the second step, select the data you want
to include in the PivotChart. In the last step, specify where you want Excel to put the new
PivotChart. When you click Finish, Excel displays a new, blank PivotChart, as shown in
Figure 8-11.

Figure 8-11 A new PivotChart.

To add data to the PivotChart, drag the field buttons from the PivotTable toolbar to the
various parts of the PivotChart until it displays the information you want. You can move
fields to other axes by dragging them as well. To remove a field from a chart, drag its but-
ton off the chart area.

After you’ve created the PivotChart, you can click the Chart Wizard button on the PivotTable
toolbar again to start the Chart Wizard and customize the PivotChart. Using the Chart
Wizard, you can specify such items as chart type, axis titles, and legend placement.
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SMALL BUSINESS FINANCIAL MANAGERSMALL BUSINESS FINANCIAL MANAGERSMALL BUSINESS FINANCIAL MANAGERSMALL BUSINESS FINANCIAL MANAGERSMALL BUSINESS FINANCIAL MANAGER

In This ChapterIn This ChapterIn This ChapterIn This ChapterIn This Chapter
• Installing and Starting the Small Business Financial Manager

• Importing Financial Data

• Working with the Report Wizard

• Working with the Financial Analysis Tools

• Refreshing Imported Data

• Rearranging and Modifying Imported Data

This chapter describes how you can use the Small Business Financial Manager that
comes with the Small Business, Professional, and Premium versions of Microsoft Office

2000. The Small Business Financial Manager lets you retrieve financial data from popular
small business accounting programs, including QuickBooks and Peachtree Accounting, and
then analyze this data using Excel.

Installing and Starting theInstalling and Starting theInstalling and Starting theInstalling and Starting theInstalling and Starting the
Small Business Financial ManagerSmall Business Financial ManagerSmall Business Financial ManagerSmall Business Financial ManagerSmall Business Financial Manager

The Small Business Tools, which include Small Business Financial Manager, that come with
the Office 2000 aren’t automatically installed when you install the rest of Office 2000. These
extra programs come on Disk 2 of the Office 2000 CD set. You may therefore need to in-
stall these tools.

261261261261261
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To install the Small Business Tools, insert Disk 2 in your CD-ROM drive and then follow
the on-screen instructions.

NOTENOTENOTENOTENOTE The Small Business Tools include four distinct tools: Business Planner, Direct Mail
Manager, Small Business Customer Manager (which works with Outlook), and Small
Business Financial Manager.

After you install the Small Business Tools, you can start the Small Business Financial
Manager directly by clicking the Start button, choosing Programs, choosing Small Busi-
ness Tools, and then choosing the Small Business Financial Manager. Or, you can start the
Small Business Financial Manager by starting Excel and then choosing one of the Finan-
cial Manager menu commands.

NOTENOTENOTENOTENOTE When you install Small Business Financial Manager, you add the Financial Manager
menu of commands to the Excel menu bar.

Importing Financial DataImporting Financial DataImporting Financial DataImporting Financial DataImporting Financial Data
Before you can begin using the Small Business Financial Manager, you import the finan-
cial data stored in your accounting system and store it in a database. You may also need to
reorganize the data slightly once it’s in this database. And, of course, as your accounting
records change, you’ll want to update the database used by Excel and the Small Business
Financial Manager.

NOTENOTENOTENOTENOTE Excel doesn’t change your accounting; it only creates a copy of the data that can be
used by the Small Business Financial Manager.

Importing Data for the First TImporting Data for the First TImporting Data for the First TImporting Data for the First TImporting Data for the First Timeimeimeimeime
To import your data for the first time, follow these steps:

1. Choose the Financial Manager menu’s Import Wizard command or click the Import
button on the Startup Screen.

Excel displays the New Database Wizard dialog box (see Figure 9-1). Click Next to begin
the process of importing your accounting data.
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Figure 9-1 The first New Database Wizard dialog box.

2. Provide a user name and password.

Excel asks for a password and then asks you to type the password again to confirm what
you typed the first time. Excel uses this password to limit access to the financial data you’re
creating using the Financial Manager. Click Next to continue.

3. Select the correct accounting data.

After you provide a password, the Small Business Financial Manager reviews your local
hard disk drive for any accounting data files and then displays a list of the accounting
data files it finds (see Figure 9-2). Typically, the Small Business Financial Manager finds
at least two files: your actual accounting data files and the sample data files that come
with the accounting software. To select the accounting data files that you want to im-
port, click the data files and then click Next.

Figure 9-2 The third New Database Wizard dialog box.
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4. Initiate the importation of the accounting data.

After you identify the accounting data you want to import, Small Business Financial
Manager displays a message box that tells you that it is building a database of your ac-
counting and customer information for use with the Small Business Financial Manager
and the Small Business Customer Manager. Click OK to close this message box, and then
click Finish to begin the importation of accounting data into this database.

NOTENOTENOTENOTENOTE If you restrict access to your accounting data using a password, the Small Business
Financial Manager asks for this password before it begins importing data.

Depending on the size of your accounting database, the importation will probably take
several minutes—and perhaps longer. When the New Database Wizard finishes import-
ing your data, it displays another message box. Click OK to close the message box and begin
working with the data.

WWWWWorking with the Report Wizardorking with the Report Wizardorking with the Report Wizardorking with the Report Wizardorking with the Report Wizard
After you’ve imported your accounting data, you use the Report Wizard to produce a fi-
nancial report based on the imported accounting data.

Reviewing the Report Wizard ReportsReviewing the Report Wizard ReportsReviewing the Report Wizard ReportsReviewing the Report Wizard ReportsReviewing the Report Wizard Reports
The Report Wizard produces reports that fall into one of seven categories: balance sheets,
cash flow statements, change in stockholders’ equity, income statements, ratios reports, sales
analysis reports, and trial balance reports. Table 9-1 briefly summarizes the types of reports
that the Report Wizard produces in each of these categories.

CACACACACATEGORTEGORTEGORTEGORTEGORYYYYY REPORREPORREPORREPORREPORT OPTIONS AVT OPTIONS AVT OPTIONS AVT OPTIONS AVT OPTIONS AVAILABLEAILABLEAILABLEAILABLEAILABLE

Balance Sheet Simple balance sheets, balance sheets with prior-year comparisons, and
balance sheets with scenarios you’ve created using the what-if analysis tools.

Cash Flow Simple one-period cash flow statements with year-to-date and prior-period
comparisons, rolling twelve-period cash flow reports, and one-period cash
flow reports and year-to-date cash flow reports with scenarios created using
the what-if analysis tools.

Change in One-period reports and year-to-date reports of the changes in stockholders’
Stockholders’ equity.
Equity
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CACACACACATEGORTEGORTEGORTEGORTEGORYYYYY REPORREPORREPORREPORREPORT OPTIONS AVT OPTIONS AVT OPTIONS AVT OPTIONS AVT OPTIONS AVAILABLEAILABLEAILABLEAILABLEAILABLE

Income Statement Simple income statements with one-period and year-to-date comparisons,
income statements with twelve-period and four-quarter trends, income
statements for a fiscal year and periods, income statements for a fiscal year
and quarters, and income statements with scenarios created using the what-
if analysis tools.

Ratios A rolling twelve-period report showing trends in financial ratios.

Sales Analysis Sales reports from a variety of perspectives, including by customers and by
types of services.

Trial Balance Simple trial balance reports with one-period and year-to-date comparisons
and trial balance with scenarios created using what-if analysis tools.

Table 9-1 The Report Wizard report categories and report options.

Using the Report WizardUsing the Report WizardUsing the Report WizardUsing the Report WizardUsing the Report Wizard
To use the Report Wizard to create one of its reports, follow these steps:

1. Start the Report Wizard.

You can do this either by choosing the Financial Manager menu’s Report Wizard com-
mand or by clicking the Report button on the Startup screen (see Figure 9-3).

Figure 9-3 The Small Business Financial Manager Startup screen.
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2. Select the category of financial reports you want to create.

To select a financial report category, click an entry in the Financial Reports list box (see
Figure 9-4). After you select a financial report category, click Next.

Figure 9-4 The first Report Wizard dialog box.

3.  Provide the user name and database password.

If Small Business Financial Manager requests it, provide the user name and database
password you created during the importation of your accounting data.

4. Select the type of report you want.

When Excel asks what type of report you want, select an entry from the Report Types
list box. Then click Next.

NOTENOTENOTENOTENOTE You can’t select a report type that relies on a scenario unless you’ve already created
the scenario using the what-if analysis tools.

5.  Select an end date for the report.

When Excel asks for the report end date, select an entry from the End Date For This
Report list box. Then click Finish.

The Report Wizard creates a financial report based on your parameters and places the report on
a new worksheet in the open workbook. Figure 9-5 shows an example of one such financial re-
port, an income statement for December 1998 with year-to-date and prior-period comparisons.
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Figure 9-5 An example financial report created by the first Report Wizard.

Using the Report Wizard’Using the Report Wizard’Using the Report Wizard’Using the Report Wizard’Using the Report Wizard’s Reportss Reportss Reportss Reportss Reports
The principal reason for using the Report Wizard is to generate a report so that you can
analyze the report using Excel. This may mean simply viewing the report, perhaps on screen
or in a printed copy. If you’re using Small Business Financial Manager in this way, how-
ever, you may be doing so only because the reporting capabilities of your accounting soft-
ware are very limited or restricting.

The other way you can use the Report Wizard reports, of course, is to use the now-in-a-
workbook financial data for making your own calculations. This work is something you can’t
do with your accounting program’s reports. Once you’ve got a report stored in an Excel
workbook, it’s relatively easy to create formulas that manipulate the data, extract informa-
tion so it can be analyzed, and chart information so it can be visually analyzed or shared.
This type of work requires the basic Excel skills discussed in Chapters 2 and 3.

NOTENOTENOTENOTENOTE If the information on which a report is based changes, choose the Financial Manager
menu’s Recalculate Reports command.
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WWWWWorking with the Financial Analysis Torking with the Financial Analysis Torking with the Financial Analysis Torking with the Financial Analysis Torking with the Financial Analysis Toolsoolsoolsoolsools
The Small Business Financial Manager provides you with four Financial Analysis Tools:
Business Comparison Reports, Buy vs. Lease Analysis, a Create Projection Wizard, and
What-If Analysis.

NOTENOTENOTENOTENOTE  You can move backward and forward within a Financial Manager Tool wizard’s dia-
log boxes by clicking the Back and Next buttons. You can also return to a wizard to
change the analysis you’ve performed by clicking the Change Wizard hyperlink, which
appears in the upper left corner of the workbook that the tool creates.

Using the Business Comparison Report TUsing the Business Comparison Report TUsing the Business Comparison Report TUsing the Business Comparison Report TUsing the Business Comparison Report Tooloolooloolool
The Business Comparison Report tool creates a report that lets you compare one business’s
financial profile with industry averages of other businesses of a similar size in the same
industry. The first page compares well-known financial ratios of the company to the industry
averages. The second page of the business comparison report, an Income Statement, com-
pares key income statement data—such as sales, gross margin, and profit—to the industry
averages. The third page of the business comparison report, a Balance Sheet, compares key
balance sheet data, including current assets and current liabilities—to industry averages.

To use the Business Comparison Report tool, follow these steps:

1. Start the Business Comparison Wizard.

Click the Analyze button on the Startup Screen, and then select a Business Compari-
son item from the list box in the Select A Financial Manager Analysis Tool dialog box
and click Next. Excel displays the first Business Comparison Wizard dialog box (see
Figure 9-6).

Figure 9-6 The first Business Comparison Wizard dialog box.
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2. Select the company and the period you want to compare.

Select the company you want to compare, if necessary, from the Select A Company For
Report box. Select an accounting period you want to compare from the Select A Date
Range For The Report box. When you finish with this, click Next. Excel displays the
second Business Comparison Wizard dialog box (see Figure 9-7).

Figure 9-7 The second Business Comparison Wizard dialog box.

3. Select the industry in which the company operates.

The Business Comparison Wizard organizes industries into a tree diagram. To expand
a tree branch, click its plus sign. To collapse a tree branch, click its minus sign. When
you find the industry that most closely matches your company, click it and then click the
Finish button. The Business Comparison Wizard compares your company to the industry
averages, producing a report similar to the one shown in Figure 9-8.

Figure 9-8 The first page of a Business Comparison report.
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Although the Business Comparison tool produces thought-provoking data, unfortunately,
many business users will find its information of very limited value. For one thing, the ef-
fectiveness of the comparison depends to a great extent on how closely a business matches
the selected industry classification. If a company truly resembles the industry into which
it’s placed, the comparison may be very useful. If a company doesn’t resemble the industry,
however, the comparison may be meaningless.

Another issue concerns the accounting policies and conventions used both by the company
and the industry. Even large companies show considerable variety and creativity in the ac-
counting policies they adopt and the conventions they follow. And one can only assume that
small companies show even more variety and creativity. Differences in accounting treatment,
of course, also make comparisons more difficult.

 Using the Buy Vs. Lease T Using the Buy Vs. Lease T Using the Buy Vs. Lease T Using the Buy Vs. Lease T Using the Buy Vs. Lease Tooloolooloolool
The Buy Vs. Lease tool helps you choose between buying or leasing some asset. The Buy
Vs. Lease Wizard is perhaps most useful for forecasting the cash flows that stem from an
asset purchase. Predictably, the wizard suggests that you borrow to buy an asset when the
cost of borrowing is less than the cost of capital. For this reason, you don’t really need to
use the wizard to determine which financing option works best: the cheapest financing option
is the cheapest financing option.

The Buy Vs. Lease Wizard is more useful, however, when you want to explore the effects
of a purchase on your cash flows. In small companies, perhaps especially those that are grow-
ing, the cash flow effect of an asset purchase becomes a major issue—sometimes one that’s
more important than net present value measures.

To use the Buy Vs. Lease tool, follow these steps:

1. Start the Buy Vs. Lease Wizard.

Click the Analyze button on the Startup screen, and then select a Buy Vs. Lease item
from the list box in the Select A Financial Manager Analysis Tool dialog box. Excel
displays the first Buy Vs. Lease Wizard dialog box (see Figure 9-9).
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Figure 9-9 The first Buy Vs. Lease Wizard dialog box.

2. Describe the asset.

Use the first Buy Vs. Lease Wizard dialog box to describe the asset you may buy or lease.
Use the Type Of Purchase buttons to indicate whether the asset is a business or personal
asset. Use the Asset Description box to name the asset. Use the Purchase Price box to
provide the asset’s purchase price. Use the Sales Tax box to provide the sales tax percentage
that will be charged in addition to the purchase price. Use the Asset Type drop-down
list box to identify the asset category. Finally, use the Month Of Purchase box to indi-
cate when you’ll purchase the asset. When you’ve provided this information, click Next.
Excel displays the second Buy Vs. Lease Wizard dialog box (see Figure 9-10).

Figure 9-10 The second Buy Vs. Lease Wizard dialog box.

NOTENOTENOTENOTENOTE The Asset Type and Month Of Purchase information lets the wizard correctly calcu-
late the tax effects of your purchase.
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3. Describe each of the financing alternatives.

Initially the second Buy Vs. Lease Wizard dialog box lists a single financing alterna-
tive—that of buying the asset for cash. You can add more financial alternatives by click-
ing the Add button and then providing a description of the alternative by clicking
buttons and filling in boxes. To add a loan-financing alternative, for example, click Add.
When the wizard asks what kind of financing option you’re adding, click Loan Pur-
chase and then click OK. When the wizard displays the Loan Purchase Information
dialog box, enter the loan down payment, interest rate, and repayment term informa-
tion. To describe other financial alternatives, repeat this process. When you’ve provided
information on each of your financing alternatives, click Next. Excel displays the third
Buy Vs. Lease Wizard dialog box (see Figure 9-11).

Figure 9-11 The third Buy Vs. Lease Wizard dialog box.

Use the third Buy Vs. Lease Wizard dialog box to describe your income tax rate, the cost
of capital that the wizard should use in its discounted cash flow calculations, and the aver-
age monthly profit of an asset if the asset is one you’ll use for business. Then click Finish.

4. Describe each of the financing alternatives.

The Buy Vs. Lease Wizard provides a multi-page report that summarizes the financial
effects of the asset purchase under each of your financing alternatives. In addition, the
wizard creates a depreciation schedule for a purchased asset and an amortization sched-
ule for any loans.

Using the Create Projection Wizard TUsing the Create Projection Wizard TUsing the Create Projection Wizard TUsing the Create Projection Wizard TUsing the Create Projection Wizard Tooloolooloolool
The Create Projection Wizard tool helps you create a financial projection by inflating or
deflating historical accounting data.

NOTENOTENOTENOTENOTE After you create a financial projection, you view it by using the Projection Reports tool,
which is described in the next section, “Using the Projection Reports Tool.”
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To use the Create Projection Wizard tool, follow these steps:

1. Start the Create Projection Wizard tool.

Click the Analyze button on the Startup Screen and then choose the Create Projection
Wizard item from the list box in the Select A Financial Manager Analysis Tool dialog
box and click Next. Excel displays the first Financial Manager Projection Wizard dia-
log box (see Figure 9-12).

Figure 9-12 The first Financial Manager Projection Wizard dialog box.

2. Select the company and indicate that you want to create a new projection.

Select the company you want to compare, if necessary, from the Company box. Then click
the New button and give a name to your projection using the Name box. When you finish
with this, click Next. Excel displays the second Financial Manager Projection Wizard
dialog box (see Figure 9-13).

Figure 9-13 The second Financial Manager Projection Wizard dialog box.

3. Describe the forecasting horizon.

Use the How Far Into The Future Do You Want To Project box to indicate how many
months or years into the future you want to project.

www.LisAri.com



274274274274274 MBAMBAMBAMBAMBA’’’’’s Guide to Micrs Guide to Micrs Guide to Micrs Guide to Micrs Guide to Microsoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000

4. Tell the wizard what the projection should be based on.

Use the Last Year’s Activity and Last Month’s Activity option buttons to indicate what
data you want to base your projection on. Then click Next. Excel displays the third Fi-
nancial Manager Projection Wizard dialog box (see Figure 9-14).

Figure 9-14 The third Financial Manager Projection Wizard dialog box.

5. Tell the wizard how to change the base values.

Click the By Percentage option button if you want the wizard to inflate or deflate base
values by a set percentage. Alternatively, click the By Value option button if you want the
wizard to inflate or deflate base values by some stated value. Once you indicate whether
you want to change the base values based by a percentage or value, use the Revenue, Cost
Of Sales, and Operating Expenses boxes to provide the percentage or value. Click Fin-
ish to direct the wizard to create the projection based on your directions.

NOTENOTENOTENOTENOTE You can click the Options button, which appears on the third Financial Manager Pro-
jection Wizard dialog box, to display still another dialog box which gives you far finer
control over the way that base values are adjusted.

When the wizard finishes creating your projection, click OK. You can use the Projection
Reports tool, which is described in the next section, to view the projection.

Using the Projection Reports TUsing the Projection Reports TUsing the Projection Reports TUsing the Projection Reports TUsing the Projection Reports Tooloolooloolool
After you create a projection—which is actually just a set of numbers created by the Cre-
ate Projection Wizard—you can produce a report based on the projection. To produce such
a report, follow these steps:

1. Start the Projection Reports tool.

Click the Analyze button on the Startup Screen, and then choose the Projection Reports
item from the list box in the Select A Financial Manager Analysis Tool dialog box. Excel
displays the first Create A Projection Report dialog box (see Figure 9-15).
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Figure 9-15 The first Create A Projection Report dialog box.

2. Select a report category.

Select a report category by clicking one of the entries in the Projection Reports list box.

3. Select the company.

If necessary, select the company you want to compare from the Company box.  Then click
Next. Excel displays the second Create A Projection Report dialog box (see Figure 9-16).

Figure 9-16 The second Projection Reports dialog box.

4. Select the specific report.

Select the specific type of report you want to prepare by clicking one of the reports listed
in the Projection Report Types list box. Then click Next. Excel displays the third Cre-
ate A Financial Report dialog box (see Figure 9-17).
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Figure 9-17 The third Create A Financial Report dialog box.

5. Choose the projection to use.

Select the projection you want to use to create the report by clicking it in the only list
box provided by the third Create A Financial Report dialog box. Then click Next. Ex-
cel displays the fourth Create A Financial Report dialog box (see Figure 9-18).

Figure 9-18 The fourth Create A Financial Report dialog box.

6. Select an end date for the projection report.

Select an end date for the projection report by clicking one of the end dates listed on the
fourth Create A Financial Report dialog box. Click Finish to direct the wizard to create
the projection report using the specified projection.

Excel adds new worksheets to the workbook showing pro forma financial statements based
on your projections.

Using the What-If Analysis TUsing the What-If Analysis TUsing the What-If Analysis TUsing the What-If Analysis TUsing the What-If Analysis Tooloolooloolool
The What-If Analysis tool creates a workbook you can use to perform what-if analysis. For
example, you can experiment with changing sales or expenses, vendor payment terms and
customer financing terms, and bank financing agreements.
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Creating a What-If WCreating a What-If WCreating a What-If WCreating a What-If WCreating a What-If Workbookorkbookorkbookorkbookorkbook
To create the what-if analysis workbook, which you’ll use to perform your what-if model-
ing, follow these steps:

1. Start the What-If Analysis tool.

Click the Analyze button on the Startup Screen, and then choose the What-If Analysis
item from the list box in the Select A Financial Manager Analysis Tool dialog box. Excel
displays the first Perform A What-If Analysis dialog box (see Figure 9-19).

Figure 9-19 The first Perform A What-If Analysis dialog box.

2. Select the company.

Select the company you want to analyze. When you finish with this, click Next. Excel
displays the second Perform a What-If Analysis dialog box (see Figure 9-20).

Figure 9-20 The second Perform A What-If Analysis dialog box.

3. Indicate that you want to create a new what-if analysis.

Click the New option button, and then give a name to your what-if analysis. After you
name the what-if analysis, provide begin and end dates for the analysis using the Begin
Date and End Date boxes. When you finish with this, click Next. Excel displays the Save
As dialog box.

NOTENOTENOTENOTENOTE After you create a what-if projection, you can also use the second Perform A What-
If Analysis dialog box to select a what-if analysis from the Existing box.
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4. Save the what-if analysis.

Use the Save As dialog box to save your what-if analysis. Use the File Name box to name
the new what-if analysis workbook. And use the Save In box to choose a folder location.
After you specify the name and location of the what-if analysis, click Save. Excel cre-
ates and saves the what-if analysis workbook and displays its overview worksheet (see
Figure 9-21).

Figure 9-21 The what-if analysis overview worksheet.

Using a What-If WUsing a What-If WUsing a What-If WUsing a What-If WUsing a What-If Workbookorkbookorkbookorkbookorkbook
Once you create the what-if analysis workbook, you use the analysis boxes and buttons to
ask your what-if questions.

To ask what-if questions about how sales affect your profitability, for example, click the
Profitability button. When Excel displays a dialog box listing the ways that your account-
ing data reports sales, select a sales category and click OK. Excel next displays a new
worksheet (see Figure 9-22) that lets you see sales by the selected category. To change some
number, click the cell and then type your new number. Then to return to the overview
worksheet, click the What-If Overview button.
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Figure 9-22 The what-if analysis profitability worksheet.

NOTENOTENOTENOTENOTE You can change the information displayed in the what-if profitability worksheet by
activating the column heading drop-down list boxes and selecting an entry.

To ask what-if questions about how accounts payable and accounts receivable payment terms
and inventory balances affect your cash flow, click the AR/AP/Inv. button. When Excel
displays a new worksheet that lets you see accounts receivable, accounts payable, and In-
ventory detail, change these asset or liability values by clicking cells and then typing your
new numbers. Or, adjust the slider button that corresponds to the item you want to experi-
ment with.

To ask what-if questions about how expenses affect your profitability, click the Expenses
button. When Excel displays a new worksheet that lets you see expenses by account, change
expense values by clicking cells and then typing your new numbers. Or, adjust the slider
button that corresponds to an expense.

To create asset purchase and financing what-if scenarios, click one of the Finance buttons
or the Buy Vs. Lease button. When Excel displays a dialog box, describe the scenario and
click OK.
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The what-if analysis overview worksheet provides several other buttons worth mentioning.
You can create a new what-if scenario by clicking the New button and then providing a name
when prompted. Excel creates the new scenario by using the existing scenarios values, but
as you make changes your new scenario evolves. You can display another scenario by choosing
it from the drop-down list box in the top-left corner of the overview worksheet. Finally, you
can save the workbook by clicking the Save button or delete the workbook by clicking the
Delete button.

Using the Chart WizardUsing the Chart WizardUsing the Chart WizardUsing the Chart WizardUsing the Chart Wizard
You use the Small Business Financial Manager’s Chart Wizard to create financial charts
of your imported accounting data. To use the Chart Wizard, follow these steps:

NOTENOTENOTENOTENOTE The Small Business Financial Manager’s Chart Wizard is not the same as Excel’s regular
Chart Wizard. Chapter 3, "QuickPrimer™ on Charting" describes how to use that tool.

1. Start the Chart Wizard.

You can do this either by choosing the Financial Manager menu’s Chart Wizard com-
mand or by clicking the Chart button on the Startup Screen.

2. Select the category of financial chart you want to create.

To select a financial chart category, click an entry in the Financial Charts list box (see
Figure 9-23). After you select a financial chart category, and select the company name
if necessary, click Next.

Figure 9-23 The first Create A Financial Chart dialog box.

NOTENOTENOTENOTENOTE If Small Business Financial Manager requests it, provide the user name and database
password you created during the importation of your accounting data.
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3. Select the type of report you want.

When Excel asks what type of chart you want, use the boxes and buttons provided to
describe it. Then click Next.

NOTENOTENOTENOTENOTE Different financial chart categories provide you with different reporting options.

4. Select an end date for the report.

When Excel asks for the chart end or as-of date, select an entry from the list box. Then
click Finish.

The Chart Wizard creates a financial chart according to your instructions and places the
chart on a new sheet in the open workbook. Figure 9-24 shows an example of a financial
chart, a cash flow trend chart for January 1998 through August 1999.

Figure 9-24 An example financial chart created by the Chart Wizard.

Refreshing Imported DataRefreshing Imported DataRefreshing Imported DataRefreshing Imported DataRefreshing Imported Data
Over time, of course, your accounting database changes as it’s updated to reflect new ac-
tivity. To refresh the imported data for these changes, simply click the Update button, which
appears on the Startup Screen of the Small Business Financial Manager workbook. The
Small Business Financial Manager prompts you for your password, and then it imports any
new data needed to refresh the database used by the Small Business Financial Manager.
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Rearranging and Modifying Imported DataRearranging and Modifying Imported DataRearranging and Modifying Imported DataRearranging and Modifying Imported DataRearranging and Modifying Imported Data
One problem of working with the Small Business Financial Manager is that it expects your
chart of accounts—the list of accounts you use—to be organized in a very conventional way.
If you haven’t organized your chart of accounts this way, you may need to rearrange, or remap,
the data.

To remap the data, choose the Financial Manager menu’s Remap Data command. When
Excel displays the Map Your Accounts dialog box (see Figure 9-25), review the organiza-
tion of the accounts as shown in the tree diagram. If you see an account grouped incorrectly,
drag it to its correct location.

Figure 9-25 The Map Your Accounts dialog box.

NOTENOTENOTENOTENOTE The Financial Manager menu also provides an Insert Balance command, which you can
use to place a specific account balance or full account information in the active cell.
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BUILDING A BUSINESS PLANNINGBUILDING A BUSINESS PLANNINGBUILDING A BUSINESS PLANNINGBUILDING A BUSINESS PLANNINGBUILDING A BUSINESS PLANNING
WORKBOOKWORKBOOKWORKBOOKWORKBOOKWORKBOOK

In This ChapterIn This ChapterIn This ChapterIn This ChapterIn This Chapter
• EasyRefresher™: Financial Statements and Ratios

• Using the Business Planning Starter Workbook

• Understanding the Starter Workbook’s Calculations

• Customizing the Starter Workbook

Pro forma financial statements—income statements, balance sheets, and cash flow state
ments—usually constitute an integral part of business planning and the overall bud-

geting process. Financial ratios are usually applied to these statements to assist both the
builder and the user of the pro forma financial statements in assessing the strengths, weak-
nesses, and performance of the business and the reasonableness of the model.

The business planning starter workbook (BIZPLAN.XLS), described in this chapter, pro-
vides a framework to use in constructing pro forma financial statements and in applying ratio
analysis to the pro forma statements. This starter workbook, with minor modifications, lets
you apply ratio analysis to a set of existing financial statements. This chapter shows how to
use the business planning starter workbook, modify it, and combine it with subsidiary
spreadsheets.
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EasyRefresherEasyRefresherEasyRefresherEasyRefresherEasyRefresher™™™™™: Financial Statements and Ratios: Financial Statements and Ratios: Financial Statements and Ratios: Financial Statements and Ratios: Financial Statements and Ratios
Financial statements describe either the past or the future financial condition and perfor-
mance of a business. The term financial statement can refer to one of several types of sched-
ules and summaries of economic information. Typically, however, the term describes a set
of documents that include an income statement (also called a statement of operations), a
balance sheet (also called a statement of financial condition), and a cash flow statement.

An income statement details the profits and losses of a business for a specific period. For
example, you might want to know the profits or losses of your business over the past month.
Therefore, you would prepare an income statement that lists your revenues and expenses
and calculates the profits or losses for the month.

A balance sheet identifies and lists the assets and liabilities of a business as of a specific time.
It paints a clear picture of what the business owns, what the business owes, and the differ-
ence between the two (often called the net worth or owner equity). Typically, you prepare
a balance sheet as of the end of the period for which an income statement is prepared. For
example, if you prepare an income statement for a month, you might also want to prepare
a balance sheet as of the last day of the month.

A cash flow statement outlines the cash inflows and outflows of a business for a specific
period. Generally, you prepare a cash flow statement for the same period for which you
prepare an income statement.

Financial ratios express relationships among the amounts reported in the financial state-
ments. The ratios can offer insights into the economic health of a business. The ratios can
also indicate the reasonableness of the assumptions implicit in a forecast. For example, by
comparing the ratios of your business with the ratios of similar businesses, you can com-
pare the financial characteristics of your business with those of other businesses. By com-
paring the ratios in your pro forma model with industry averages and standards, you also
test your modeling assumptions for reasonableness.

Two general categories of financial ratios exist: common size ratios and intrastatement or
interstatement ratios. Common size ratios convert a financial statement—usually a balance
sheet or an income statement—from dollars to percentages. Common size ratios allow for
comparisons of the assets, liabilities, revenues, owner equity, and expenses of businesses of
various sizes. The comparison can be either at a point in time or as a trend over time.
Intrastatement or interstatement ratios quantify relationships among amounts from different
financial statements or from different parts of the same financial statement. Intrastatement
and interstatement ratios are an attempt to account for the fact that amounts usually cannot
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be interpreted alone, but must be viewed in the context of other key financial factors and
events. In general, both categories of ratios are most valuable when compared with indus-
try averages and trends.

Using the Business Planning Starter WUsing the Business Planning Starter WUsing the Business Planning Starter WUsing the Business Planning Starter WUsing the Business Planning Starter Workbookorkbookorkbookorkbookorkbook
You can use the business planning starter workbook, shown in Figures 10-1 through 10-5,
to construct pro forma financial statements that let you forecast profits and losses, finan-
cial condition, and cash flows for a business or organization. To use the workbook, you
develop and then enter information on the assets; the creditor and owner equities at the start
of the forecasting horizon; the expected changes in the assets and equities over the forecasting
horizon; and the revenues and expenses for each period on the forecasting horizon.

Figure 10-1 The inputs area of the business planning starter workbook.

Given data that includes your starting assets, liabilities, owner equity balances, and expected
changes in these amounts for the forecasting horizon, this workbook constructs a balance sheet.
Given data that includes sales and costs of sales, operating expenses, interest income and
expenses, and marginal income tax rates, this workbook constructs an income statement. From
the balance sheet and income statement, this workbook constructs a cash flow statement.

To enter your own data in the business planning starter workbook, use the following steps.
Enter positive balances or increases as positive amounts, and enter negative balances or
decreases as negative amounts.
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1. Open the business planning starter workbook, BIZPLAN.XLS, from the companion CD.

The starter workbook initially contains the default inputs shown in Figure 10-1.

2. Enter the cash and equivalents balance for the start of the forecasting horizon.

The value you enter for Cash & Equivalents is the starting cash and cash equivalents
(marketable securities), the dollar total of all the cash held at the beginning of the fore-
casting period.

3. Enter the forecasted period yield that you expect the cash and equivalents to deliver.

The model estimates the period interest income by multiplying the cash and equivalents
balance by the yield on cash and equivalents.

4. Enter the accounts receivable balance for the start of the forecasting horizon.

The value you enter for Accounts Receivable (A/R) is the starting accounts receivable
balance, the balance at the beginning of the forecasting horizon, excluding any allow-
ance for uncollectible amounts.

5. Enter the number of periods of sales in accounts receivable.

The value you enter for # of Periods of Sales in A/R, or number of periods of sales in
accounts receivable, is the number of periods or the fraction of a period for which sales
are held in accounts receivable. If accounts receivable typically amount to about 30 days
of sales and you use months as your forecasting periods, you hold one period of sales in
accounts receivable. Alternatively, if accounts receivable typically amount to about 30 days
of sales and you use years as your forecasting periods, you hold one-twelfth of a period
of sales in accounts receivable.

6. Enter the dollar amount of the inventory held at the start of the forecasting horizon.

The Inventory value is the starting inventory balance, the total dollar amount of the
inventory purchased for resale or manufactured for resale and held at the beginning of
the forecasting horizon.

7. Enter the forecasted dollar amount of inventory purchased or produced for each period
of the forecasting horizon.

The Inventory Purchased/Produced value is the dollar total of items purchased or pro-
duced over the period.

8. Enter the amount of the other current assets held at the start of the forecasting horizon.

The Other Current Assets starting balance is the dollar total of any other current assets
with which you begin the forecasting horizon. These other current assets might include
prepaid expenses, short-term investments, and deposits made with vendors.
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9. Enter the amount of the change in the other current assets for each period in the fore-
casting horizon.

The value for Chgs in Other Current Assets, or changes in other current assets for the
period, is the dollar total of increases or decreases in the accounts included in the start-
ing other Current Assets balance.

10. Enter the amount of the plant, property, and equipment at the start of the forecasting
horizon.

The starting Plant, Property, & Equipment balance is the dollar total of the fixed assets.
This amount includes such items as realty, manufacturing equipment, and furniture.

11. Enter the amount of the change in the plant, property, and equipment (P,P,&E) for each
period of the forecasting horizon.

The Chgs in P, P, & E value is the dollar total of decreases or increases in the plant,
property, and equipment accounts for the period. Increases in these accounts probably
stem from purchases of additional fixed assets. Decreases in these accounts probably stem
from disposal of assets.

12. Enter the amount of the accumulated depreciation on the plant, property, and equip-
ment at the start of the forecasting horizon.

The starting Accumulated Depreciation balance represents the depreciation expenses
charged to date on the assets identified in the starting Plant, Property, & Equipment
balance.

13. Enter the amount of the change in the accumulated depreciation for each period of the
forecasting horizon.

The Chgs in Accum. Depreciation value is the dollar total of increases and decreases in
the accumulated depreciation account for the period. Increases in the accumulated de-
preciation balance probably stem from the current period depreciation expense. Decreases
in the accumulated depreciation balance probably stem from removing the accumulated
depreciation attributed to a fixed asset that you disposed of.

14. Enter the amount of the other noncurrent assets at the start of the period.

The starting other Noncurrent Assets balance is the dollar total of all other noncurrent
assets held at the start of the forecasting period. Other noncurrent assets might include
copyrights, patents, and goodwill.

15. Enter the amount of the change in the other noncurrent assets for each period of the
forecasting horizon.

The Chgs in Other Noncurrent Assets value is the dollar total increase or decrease for
the period in the accounts included in the starting Other Noncurrent Assets balance.
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16. Enter the amount of the accounts payable balance at the start of the forecasting
horizon.

The starting Accounts Payable (A/P) balance is the dollar total of amounts owed ven-
dors for inventory at the start of the forecasting horizon. This starter workbook calcu-
lates future Accounts Payable balances, based on the cost of sales volumes. To add precision
to the forecasts of accounts payable, the model assumes that accounts payable represent
debt incurred for the cost of sales.

17. Enter the number of periods of the cost of sales in accounts payable.

The # Periods Cost of Sales in A/P is the number of periods or the fraction of a period
for which the cost of sales is held in accounts payable. If accounts payable typically amount
to about 30 days of cost of sales and you use months as your forecasting periods, you hold
one period of cost of sales in accounts payable. Alternatively, if accounts payable typi-
cally amount to about 30 days of cost of sales and you use years as your forecasting pe-
riods, you hold one-twelfth of a period of cost of sales in accounts payable.

18. Enter the amount of the accrued expenses balance at the start of the forecasting
horizon.

The starting Accrued Expenses (A/E) balance is the dollar total of amounts owed ven-
dors for operating expenses at the start of the forecast horizon.  This starter workbook
calculates future Accrued Expenses balances, based on the operating expenses levels. To
add precision to the forecasts of accrued expenses, the model assumes that accrued ex-
penses represent debt incurred for operating expenses.

19. Enter the number of periods of operating expenses in accrued expenses.

The # Periods Operating Expenses in A/E value is the number of periods or the frac-
tion of a period for which operating expenses are held in accrued expenses. If accrued
expenses typically amount to 30 days of operating expenses and you use months as your
forecasting periods, you hold one period of operating expenses in accrued expenses.
Alternatively, if accrued expenses typically amount to about 30 days of operating expenses
and you use years as your forecasting periods, you hold one-twelfth of a period of oper-
ating expense in accrued expenses.

20. Enter the amount of the other current liabilities at the start of the forecasting period.

The Other Current Liabilities starting balance is the dollar total of all other current li-
abilities held at the start of the forecasting period. Other current liabilities might include
income tax payable, product warranty liability, and the current portion of a long-term
liability.

21. Enter the amount of the change in the other current liabilities for each period of the
forecasting horizon.

The Chgs in Other Current Liabilities value is the dollar total of increases or decreases
for the period in the accounts included in the starting Other Current Liabilities balance.
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22. Enter the amount of the long-term liabilities balance at the start of the forecasting
horizon.

The starting Long-Term Liabilities balance is the dollar total of debt that will be paid
back sometime after the next year.

23. Enter the amount of the change in the long-term liabilities for each period of the fore-
casting horizon.

The Chgs in Long-Term Liabilities value is the increase or decrease for the period in the
outstanding long-term debt. These changes might include decreases stemming from the
amortization of principal through debt service payments and increases stemming from
additional funds provided by creditors. You need to include the principal component of
debt service payments as negative amounts because they decrease the amount of long-
term liability.

24. Enter the amount of the other noncurrent liabilities at the start of the forecasting
horizon.

The Other Noncurrent Liabilities starting balance is the dollar total of all other noncurrent
liabilities held at the start of the forecasting period. These might include deferred income
tax, employee pension plan liabilities, and capitalized lease obligations.

25. Enter the amount of the change in the other noncurrent liabilities for each period of the
forecasting horizon.

The Chgs in Other Noncurrent Liabilities value is the dollar total of increases or decreases
for the period in the accounts included in the starting Other Noncurrent Liabilities
balance. These changes might include decreases stemming from the amortization of
principal through debt service payments and increases stemming from additional funds
provided by creditors.

26. Enter the amount of the owner equity balance at the start of the forecasting horizon.

The Owner Equity starting balance is the dollar total of the capital originally contrib-
uted by owners and the earnings retained by the business at the start of the forecasting
horizon.

27. Enter the amount of the change in the owner equity balance for each period of the fore-
casting horizon stemming from additional capital contributions, dividends, and other
special distributions to owners.

The Chgs in Owner Equity value is the dollar total of increases for the period in owner
equity, other than those stemming from the profits of a business and all decreases in owner
equity. For example, increases in the Owner Equity balance might result from additional
offerings of common or preferred stock and treasury stock transactions; decreases in the
Owner Equity balance might result from dividends and other distributions to stockholders.
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NOTENOTENOTENOTENOTE Changes to owner equity balance resulting from the profit or loss for the period are
calculated in the income statement; they are not entered.

28. Enter the sales revenue forecasted for each period of the forecasting horizon.

The Sales Revenue values represent the forecasted sales revenues generated by the busi-
ness over each period of the forecasting horizon.

29. Enter the cost of sales forecasted for each period of the forecasting horizon.

The Cost of Sales values represent the forecasted costs of the inventory sold for the fore-
casting horizon.

30. Enter those costs that fall into the first, second, and third operating expense classifica-
tion or category for each period of the forecasting horizon.

The operating expenses for Cost Centers 1, 2, and 3 represent the operating expenses
for the forecasting horizon. These figures might be three expense classifications related
to operating the business, or they might be the total expenses for three groups of expenses.

31. Enter the interest expense of carrying any debt used to fund operations or asset
purchases.

The Interest Expense values represent the period interest expenses of carrying any debt
related to the business.

32. Enter the marginal income tax rate that, when multiplied against the profit or loss for
the period, calculates the income tax expense (or savings).

The Marginal Income Tax Rate value is the percentage that, when multiplied by the
operating profit (or loss), calculates the income tax expense (or savings). If you are in-
terested only in calculating pretax profits and losses, enter this amount as 0.

After you enter the required inputs, the starter workbook makes the calculations necessary
to construct pro forma financial statements and calculate a set of rather standard financial
ratios.

Understanding the StarterUnderstanding the StarterUnderstanding the StarterUnderstanding the StarterUnderstanding the Starter
WWWWWorkbook’orkbook’orkbook’orkbook’orkbook’s Calculationss Calculationss Calculationss Calculationss Calculations

The business planning starter workbook has seven parts: the inputs forecast, Balance Sheet,
Common Size Balance Sheet, Income Statement, Common Size Income Statement, Cash
Flow Statement, and Financial Ratios Table. I want to briefly describe the calculations that
occur within each of these parts in case you have questions or in case you want to modify
the starter workbook so it works for your situation.
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Forecasting InputsForecasting InputsForecasting InputsForecasting InputsForecasting Inputs
The inputs area of the business planning starter workbook has one set of formulas. The
second row identifies the period for which the results are calculated. The period identi-
fier numbers the periods for which values are entered. The start of the first period is stored
in cell B2 as the integer 0. Periods that follow are stored as the previous period plus 1.

The period identifiers in the Balance Sheet, Common Size Balance Sheet, Income State-
ment, Cash Flow Statement, and Financial Ratios Table schedules use similar formulas.

NOTENOTENOTENOTENOTE The cells that hold the period identifiers use a custom number format that precedes
each period with identification with the word Period. To remove this, reformat the cells
using another number format.

Balance SheetBalance SheetBalance SheetBalance SheetBalance Sheet
The Balance Sheet schedule has 19 rows with calculated data and one row with the text label
Period (see Figure 10-2). (As in the inputs area of the business planning starter workbook,
the period identifier numbers the periods for which values are forecasted.) The rest of the
Balance Sheet’s values are described in the paragraphs that follow.

Figure 10-2 The Balance Sheet portion of the business planning starter workbook.
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Cash & EquivalentsCash & EquivalentsCash & EquivalentsCash & EquivalentsCash & Equivalents
The Cash & Equivalents figures show the projected cash on hand at the end of each of the
forecasting periods. The starting balance is the value you enter in the inputs area of the
business planning starter workbook. The balance for the first and subsequent periods is pulled
from the Cash Flow Statement schedule, where it is calculated.

Accounts ReceivableAccounts ReceivableAccounts ReceivableAccounts ReceivableAccounts Receivable
The Accounts Receivable (A/R) figures show the net receivables held as of the end of each
forecasting period. The starting balance is the value you enter in the inputs planning area
of the business starter worksheet. The balance for the first and subsequent periods is based
on the Sales Revenue and the # Periods of Sales in A/R values you enter in the inputs area
of the business planning starter workbook. For example, the formula for the first period is:

�������

The formula for the second period is:

�������

and so on.

InventoryInventoryInventoryInventoryInventory
The Inventory values show the dollar total of the inventory held at the end of each fore-
casting period. The starting balance is the value you enter in the inputs area of the busi-
ness planning starter workbook. The balance for the first and subsequent periods is the
previous period balance plus any inventory purchases or production costs minus any cost
of sales. For example, the formula for the first period is:

�	
���
����

The formula for the second period is:

��
���
����

and so on.

Other Current AssetsOther Current AssetsOther Current AssetsOther Current AssetsOther Current Assets
The Other Current Assets figures show the dollar total of the other current assets held at
the end of each forecasting period. The starting balance for Other Current Assets is the value
you enter in the inputs area of the business planning starter workbook. The balance for the
first and subsequent periods is the previous balance plus the change in the balance. For
example, the formula for the first period is:

�	
�����
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The formula for the second period is:

��
�����

and so on.

TTTTTotal Current Assetsotal Current Assetsotal Current Assetsotal Current Assetsotal Current Assets
The Total Current Assets figures show the dollar total of the current assets at the end of
each of the forecasting horizons. The balance at any time is the sum of Cash & Equivalents,
Accounts Receivable, Inventory, and Other Current Assets. For example, the formula for
the starting Total Current Assets balance is:

�����	
��	
��

The formula for the first period is:

������
���
��

and so on.

Plant, PropertyPlant, PropertyPlant, PropertyPlant, PropertyPlant, Property, & Equipment, & Equipment, & Equipment, & Equipment, & Equipment
The Plant, Property, & Equipment figures show the original dollar cost of the plant, prop-
erty, and equipment at the end of each forecasting horizon. The starting Plant, Property,
& Equipment balance is the value you enter in the inputs area of the business planning starter
workbook. The balance for the first and subsequent periods is the previous balance plus any
additions to the plant, property, and equipment accounts. For example, the formula for the
first period is:

�	
�����

The formula for the second period is:

��
�����

and so on.

Less: Accumulated DepreciationLess: Accumulated DepreciationLess: Accumulated DepreciationLess: Accumulated DepreciationLess: Accumulated Depreciation
The Accumulated Depreciation figures show the cumulative depreciation expenses charged
through the current period for the plant, property, and equipment. The starting balance is
the value you enter in the inputs area of the business planning starter workbook. The bal-
ance for the first and subsequent periods is the previous balance minus the current period’s
changes in accumulated depreciation. For example, the formula for the first period is:

�	

����
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The formula for the second period is:

��

����

and so on. Because the accumulated depreciation is shown as a negative amount, you need
to subtract the positive number pulled from the forecasting inputs.

Net Plant, PropertyNet Plant, PropertyNet Plant, PropertyNet Plant, PropertyNet Plant, Property, & Equipment, & Equipment, & Equipment, & Equipment, & Equipment
The Net Plant, Property, & Equipment figures show the difference between Plant, Prop-
erty, & Equipment and Accumulated Depreciation at the end of each of the forecasting
horizons. For example, the formula for the starting balance is:

�	
��	



The formula for the first period is:

��
���



and so on. Because the Accumulated Depreciation balance is shown as a negative amount,
you simply add these two amounts in the formula for the Net Plant, Property, & Equip-
ment amount.

Other Noncurrent AssetsOther Noncurrent AssetsOther Noncurrent AssetsOther Noncurrent AssetsOther Noncurrent Assets
The Other Noncurrent Assets figures show the dollar total of any other noncurrent assets
held at the end of each of the forecasting periods. The starting balance is the value you enter
in the inputs area of the business planning starter workbook. The balance for the first and
subsequent periods is the previous period balance plus the change in the account in the
current period. For example, the formula for the first period is:

�	������

The formula for the second period is:

��������

and so on.

TTTTTotal Assetsotal Assetsotal Assetsotal Assetsotal Assets
The Total Assets figures show the dollar total of all the assets held at the end of the fore-
casting periods. The balance at any time is the sum of Current Assets; Net Plant, Property,
& Equipment; and Other Noncurrent Assets. For example, the formula for the starting
balance is:

�	
��	���	��

www.LisAri.com



Chapter 10Chapter 10Chapter 10Chapter 10Chapter 10 Building a Business Planning Workbook 297297297297297

The formula for the first period is:

��
���������

and so on.

Accounts PayableAccounts PayableAccounts PayableAccounts PayableAccounts Payable
The Accounts Payable figures show the debt that is related to the cost of sales outstanding
at the end of each forecasting period. The starting balance is the value you enter in the inputs
area of the business planning starter workbook. The balance for the first and subsequent
periods is Cost of Sales for the period times # of Periods of Cost of Sales in A/P. For ex-
ample, the formula for the first period is:

���
����

The formula for the second period is:

���
����

and so on.

Accrued ExpensesAccrued ExpensesAccrued ExpensesAccrued ExpensesAccrued Expenses
The Accrued Expenses figures show the debt that is related to the operating expenses out-
standing at the end of each forecasting period. The starting balance is the value you enter
in the inputs area of the business planning starter workbook. The balance for the first and
subsequent periods is the operating expenses times # of Periods Operating Expenses in
A/E. For example, the formula for the first period is:

�����������������

The formula for the second period is:

�����������������

and so on.

Other Current LiabilitiesOther Current LiabilitiesOther Current LiabilitiesOther Current LiabilitiesOther Current Liabilities
The Other Current Liabilities figures show the dollar total of other debts outstanding at
the end of the forecasting periods that will be paid within the current year or business cycle.
The starting balance is the value you enter in the inputs area of the business planning starter
workbook. The balance for the first and subsequent periods is the previous balance plus the
change in the current period. For example, the formula for the first period is:

�	�
����
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The formula for the second period is:

���
����

and so on.

TTTTTotal Current Liabilitiesotal Current Liabilitiesotal Current Liabilitiesotal Current Liabilitiesotal Current Liabilities
The Total Current Liabilities figures show the dollar total of all the current liabilities at the
end of each of the forecasting periods. The balance at any time is the sum of Accounts
Payable, Accrued Expenses, and Other Current Liabilities. For example, the formula for the
starting balance is:

�����	���	�
�

The formula for the first period is:

�����������
�

and so on.

Long-TLong-TLong-TLong-TLong-Term Liabilitieserm Liabilitieserm Liabilitieserm Liabilitieserm Liabilities
The Long-Term Liabilities figures show the dollar total of the long-term outstanding debt
at the end of each forecasting period. The starting balance is the value you enter in the inputs
area of the business planning starter workbook. The balance for the first and subsequent
periods is the previous balance plus any changes in the Long-Term Liabilities balance in
the current period. For example, the formula for the first period is:

�	������

The formula for the second period is:

��������

and so on.

Other Noncurrent LiabilitiesOther Noncurrent LiabilitiesOther Noncurrent LiabilitiesOther Noncurrent LiabilitiesOther Noncurrent Liabilities
The Other Noncurrent Liabilities figures show the dollar total of any other noncurrent
outstanding debt at the end of each forecasting period. The starting balance is the value you
enter in the inputs area of the business planning starter workbook. The balance for the first
and subsequent periods is the previous period balance plus the change in the current pe-
riod. For example, the formula for the first period is:

�	������
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The formula for the second period is:

��������

and so on.

TTTTTotal Noncurrent Liabilitiesotal Noncurrent Liabilitiesotal Noncurrent Liabilitiesotal Noncurrent Liabilitiesotal Noncurrent Liabilities
The Total Noncurrent Liabilities figures show the dollar totals of the long-term debt and
the other noncurrent outstanding debt at the end of each of the forecasting periods. The
balance at any time is the sum of Long-Term Liabilities and Other Noncurrent Liabilities.
For example, the formula for the starting balance is:

�	���	��

The formula for the first period is:

��������

and so on.

Owner EquityOwner EquityOwner EquityOwner EquityOwner Equity
The Owner Equity figures show the dollar totals of the owner equity accounts at the end
of each forecasting period. The starting balance is the value you enter in the inputs area of
the business planning starter workbook. The balance for the first and subsequent periods
is the previous period balance plus Net Income After Taxes for the period plus other ad-
justments, such as additional capital contributions and dividends. For example, the formula
for the first period is:

�	�����
�����

The formula for the second period is:

�������
�����

and so on.

TTTTTotal Liabilities and Owner Equityotal Liabilities and Owner Equityotal Liabilities and Owner Equityotal Liabilities and Owner Equityotal Liabilities and Owner Equity
The Total Liabilities and Owner Equity figures show the dollar totals of Current Liabili-
ties, Noncurrent Liabilities, and Owner Equity at the end of each forecasting period. For
example, the formula for the starting balance is:

�	���	�
�	��
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The formula for the first period is:

�������
����

and so on.

TIPTIPTIPTIPTIP      The Total Assets value should equal the Total Liabilities and Owner Equity value. If they
differ, your model contains an error.

Common Size Balance SheetCommon Size Balance SheetCommon Size Balance SheetCommon Size Balance SheetCommon Size Balance Sheet
The Common Size Balance Sheet schedule lists, in the balance sheet format, what percent-
age of the total assets each individual asset represents and what percentage of the total liabilities
and owner equity each individual liability and the owner equity represents (see Figure 10-3).
When you compare these percentages with those of business peers, you can see the relative
financial strength or weakness of your business. Trends in the percentages over time can in-
dicate improvement or deterioration in the overall financial condition of your business.

Figure 10-3  The Common Size Balance Sheet portion of the business planning starter workbook.

The Common Size Balance Sheet schedule has 19 rows with calculated data that express
line-item amounts as percentages of the total. For the asset side of the Balance Sheet, as-
sets are expressed as a percentage of the total assets. For the creditor and owner equity side
of the Balance Sheet, equities are expressed as a percentage of the total liabilities and owner
equity. The formulas for all rows except Total Assets and Total Liabilities and Owner Eq-
uity simply convert the Balance Sheet values to percentages. For example, the Cash &
Equivalents formula for the first period is:

�	
��	���
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The formula for the second period is:

��
������

and so on. All asset percentages are derived from dividing by total assets, which explains
why the absolute reference to row $52 is used in all asset formulas. Similarly, the absolute
reference to row $66 appears in all formulas in the liabilities and equity formulas.

The formula for the Total Assets percentage at any time is the sum of the Current Assets;
the Net Plant, Property, & Equipment; and the Other Noncurrent Assets percentages. The
result always equals 100 percent.

Similarly, the formula for the Total Liabilities and Owner Equity percentage at any time is
the sum of the Current Liabilities, the Noncurrent Liabilities, and Owner Equity percent-
ages. The result is always 100 percent.

Income StatementIncome StatementIncome StatementIncome StatementIncome Statement
The Income Statement schedule has 13 rows of calculated data (see Figure 10-4). As in other
schedules, the period identifier simply numbers the periods for which values are calculated.
The first period is stored in cell C99 as the integer 1, and periods that follow are stored as
the previous period plus 1. The other values in the Income Statement are calculated as
described in the following paragraphs.

Figure 10-4 The Income Statement and Common Size Income Statement areas of the business
planning starter workbook.
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Sales RevenueSales RevenueSales RevenueSales RevenueSales Revenue
The Sales Revenue figures are the estimates you enter in the inputs area of the business
planning starter workbook. The amount for the period is the value you enter in the inputs
area of the business planning starter workbook.

Less: Cost of SalesLess: Cost of SalesLess: Cost of SalesLess: Cost of SalesLess: Cost of Sales
The Cost Of Sales figures are the Cost of Sales estimates you enter in the inputs area of
the business planning starter workbook.

Gross MarginGross MarginGross MarginGross MarginGross Margin
The Gross Margin figures show the amounts left over from the sales proceeds after sub-
tracting Cost of Sales. Subtracting your other expenses from the Gross Margin amount gives
you your profit figure. The Gross Margin formula is Sales Revenue for the period minus
Cost of Sales. For example, the formula for the first period is:

����������

The formula for the second period is:

����������

and so on. Notice that because the Cost of Sales figures are pulled into the Income State-
ment schedule as negative amounts, the Gross Margin formula simply adds the Sales Rev-
enue figure to the negative Cost of Sales figure.

Operating Expenses – Cost Centers 1, 2, and 3Operating Expenses – Cost Centers 1, 2, and 3Operating Expenses – Cost Centers 1, 2, and 3Operating Expenses – Cost Centers 1, 2, and 3Operating Expenses – Cost Centers 1, 2, and 3
The Operating Expenses figures for Cost Centers 1, 2, and 3 show the amount for each
operating expense classification or category that you enter in the inputs area of the busi-
ness planning starter workbook.

TTTTTotal Operating Expensesotal Operating Expensesotal Operating Expensesotal Operating Expensesotal Operating Expenses
The Total Operating Expenses figures show the sums of the operating expenses you enter
in the inputs area of the business planning starter workbook for these three operating ex-
pense categories or classifications. The total for each period is the sum of the operating
expenses for Cost Centers 1, 2, and 3. For example, the formula for the first period is:

���������������

The formula for the second period is:

���������������

and so on.
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Operating IncomeOperating IncomeOperating IncomeOperating IncomeOperating Income
The Operating Income figures show the sales dollar amounts left after paying the Cost of Sales
and the Operating Expenses. The Operating Income figures represent the amounts that go
toward paying your financing expenses and income tax, and the amount that constitutes your
profits. The amount for each period is the Gross Margin figure for the period minus the Total
Operating Expenses figure. For example, the formula for the first period is:

����������

The formula for the second period is:

����������

and so on.

Interest IncomeInterest IncomeInterest IncomeInterest IncomeInterest Income
The Interest Income figures show the earnings from investing the cash of the business. The
amount for each period is the beginning Cash & Equivalents balance from the inputs area
of the business planning starter workbook times the period yield on Cash & Equivalents.
For example, the formula for the first period is:

�	
����

The formula for the second period is:

��
����

and so on.

Interest ExpenseInterest ExpenseInterest ExpenseInterest ExpenseInterest Expense
The Interest Expense figures show the costs of using borrowed funds for operations and asset
purchases. The amount for each period is the value you enter in the inputs area of the business
planning starter workbook.

Net Income (Loss) Before TNet Income (Loss) Before TNet Income (Loss) Before TNet Income (Loss) Before TNet Income (Loss) Before Taxesaxesaxesaxesaxes
The Net Income (Loss) Before Taxes figures show the amount of operating income left after
receiving any interest income and paying any interest expense. The amount for each period
is the Operating Income figure for the period plus the Interest Income figure for the pe-
riod minus the Interest Expense figure for the period. For example, the formula for the first
period is:

����
����������
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The formula for the second period is:

����
����������

and so on.

Income TIncome TIncome TIncome TIncome Tax Expenses (Savings)ax Expenses (Savings)ax Expenses (Savings)ax Expenses (Savings)ax Expenses (Savings)
The Income Tax Expenses (Savings) figures show the income tax expenses (or savings) that
use the calculated Net Income (Loss) Before Taxes figures and the Marginal Income Tax
Rate figures you forecasted in the inputs area of the business planning starter workbook.
Notice that the model calculates a current period savings in income taxes when there is a
net loss before taxes. This might be the case when a current period loss is carried back to a
prior period or when the current period loss is consolidated with the current period income
of related businesses. Basically, then, the model assumes that a net loss before income taxes
results in a current period tax refund—that is, an overall tax savings—because you can de-
duct a loss in one business from the profits of another business. However, if a current pe-
riod loss does not result in a current period income tax savings, you need to modify the
formula, as described in the section “Customizing the Starter Workbook.”

The amount for each period is the Net Income (Loss) Before Taxes times the Marginal
Income Tax Rate figure. For example, the formula for the first period is:

���������

The formula for the second period is:

���������

and so on.

Net Income (Loss) After TNet Income (Loss) After TNet Income (Loss) After TNet Income (Loss) After TNet Income (Loss) After Taxesaxesaxesaxesaxes
The Net Income (Loss) After Taxes figures calculate the after-tax profits of operating the
business. The amount for each period is the Net Income (Loss) Before Taxes figure minus
the Income Tax Expenses (Savings) figure. For example, the formula for the first period is:

����������

The formula for the second period is:

����������

and so on.
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Common Size Income StatementCommon Size Income StatementCommon Size Income StatementCommon Size Income StatementCommon Size Income Statement
The Common Size Income Statement schedule lists, in income statement format, what
percentage of the total sales revenue each income statement line item represents (see
Figure 10-4). When you compare these percentages against those of business peers, you can
see the relative financial performance of your business. Trends in the percentages over the
forecasting horizon can indicate improvement or deterioration in the financial performance
of your business.

The Common Size Income Statement schedule has 13 rows of calculated data that express
the component line-item amount for each period as a percentage of the sales revenue fig-
ure for the period. The formulas for all rows except Sales Revenue simply convert the In-
come Statement values to percentages.

The Sales Revenue figures add the Cost of Sales, Total Operating Expenses, Interest In-
come, Interest Expense, Income Tax Expenses (Savings), and Net Income (Loss) After Taxes
percentages. The results always equal 100 percent.

NOTENOTENOTENOTENOTE The Sales Revenue percentage calculations adds the expense and profit percentages.
Those expenses shown as negative amounts, therefore, are subtracted.

Cash Flow StatementCash Flow StatementCash Flow StatementCash Flow StatementCash Flow Statement
The Cash Flow Statement schedule has 16 rows of calculated data (see Figure 10-5). As
in other schedules, a period identifier numbers the periods for which values are calculated.
The first period is stored in cell C141 as integer 1. Periods that follow are stored as the pre-
vious period plus 1. Other Cash Flow Statement values are calculated as described in the
paragraphs that follow.
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Figure 10-5 The Cash Flow Statement and Financial Ratios Table areas of the business planning
starter workbook.

Beginning Cash BalanceBeginning Cash BalanceBeginning Cash BalanceBeginning Cash BalanceBeginning Cash Balance
The Beginning Cash Balance figures show the forecasted cash and equivalents balance at
the start of each forecasting period. The starting balance is the value you enter in the in-
puts area of the business planning starter workbook. For subsequent periods, the Beginning
Cash Balance is the previous period’s Ending Cash Balance.

Net Income After TNet Income After TNet Income After TNet Income After TNet Income After Taxesaxesaxesaxesaxes
The Net Income After Taxes figures show the amounts calculated in the Income Statement
schedule as the business profits for each forecasting period.

Addback of DepreciationAddback of DepreciationAddback of DepreciationAddback of DepreciationAddback of Depreciation
The Addback of Depreciation figures show the change in the accumulated depreciation
balance for each forecasting period. Normally, this change stems from the period depreciation
expense; it must be added back into the Net Income After Taxes figure because the depre-
ciation expense uses no cash. The depreciation added back for each period is the value you
enter in the inputs area of the business planning starter workbook as the change in accu-
mulated depreciation.

Accounts Payable FinancingAccounts Payable FinancingAccounts Payable FinancingAccounts Payable FinancingAccounts Payable Financing
The Accounts Payable Financing figures show the change in the Accounts Payable balance
for the period. Increases in this balance result when the cost of sales expense paid during
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the period is lower than the expense incurred. Decreases in this balance result when the cost
of sales expense paid is higher than the expense incurred. By recognizing the changes in this
account balance, the model adjusts for differences between the Income Statement’s accrual-
based accounting of cost of sales expenses and the actual cash disbursements for costs of sales
expenses.

The Accounts Payable Financing figure for each period is the difference between the Ac-
counts Payable balance at the end of the previous period and the balance at the end of the
current period. For example, the formula for the first period is:

�����	��

The formula for the second period is:

��������

and so on.

Accrued Expenses FinancingAccrued Expenses FinancingAccrued Expenses FinancingAccrued Expenses FinancingAccrued Expenses Financing
The Accrued Expenses Financing figures show the change in the accrued expenses balance
for the period. Increases in this balance result when the operating expense paid during the
period is lower than the expense incurred. Decreases in this balance result when the oper-
ating expense paid during the period is higher than the expense incurred. By recognizing
the changes in this account balance, the model adjusts for differences between the Income
Statement’s accrual-based accounting expenses and the actual cash disbursements for op-
erating expenses.

The Accrued Expenses Financing figure for each period is the difference between the
Accrued Expenses balance at the end of the previous period and the balance at the end of
the current period. For example, the formula for the first period is:

�����	��

The formula for the second period is:

��������

and so on.

Other Current Liabilities FinancingOther Current Liabilities FinancingOther Current Liabilities FinancingOther Current Liabilities FinancingOther Current Liabilities Financing
The Other Current Liabilities Financing figures show the change in the Other Current
Liabilities balance for the period. This amount increases when, either directly or indirectly,
cash is generated by borrowing. This amount decreases when, either directly or indirectly,
cash is used to pay off short-term borrowing.
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The Other Current Liabilities Financing figure for each period is the difference between
the Other Current Liabilities balance at the end of the previous period and the balance at
the end of the current period. For example, the formula for the first period is:

���
�	�


The formula for the second period is:

���
���


and so on.

Long-TLong-TLong-TLong-TLong-Term Liabilities Financingerm Liabilities Financingerm Liabilities Financingerm Liabilities Financingerm Liabilities Financing
The Long-Term Liabilities Financing figures show the changes in the long-term liabili-
ties amount for the period. This balance increases when, either directly or indirectly, cash
is generated by long-term borrowing. This amount decreases when, either directly or indi-
rectly, cash is used to pay off long-term borrowing.

The Long-Term Liabilities Financing figure for each period is the difference between the
Long-Term Liabilities balance at the end of the previous period and the balance at the end
of the current period. For example, the formula for the first period is:

�����	��

The formula for the second period is:

��������

and so on.

Other Noncurrent Liabilities FinancingOther Noncurrent Liabilities FinancingOther Noncurrent Liabilities FinancingOther Noncurrent Liabilities FinancingOther Noncurrent Liabilities Financing
The Other Noncurrent Liabilities Financing figures show the changes in the Other Non-
current Liabilities balance for the period. This amount increases when, either directly or
indirectly, cash is generated by other long-term borrowing. This amount decreases when,
either directly or indirectly, cash is used to pay off other long-term borrowing.

The Other Noncurrent Liabilities Financing figure for each period is the difference between
the Other Noncurrent Liabilities balance at the end of the previous period and the balance
at the end of the current period. For example, the formula for the first period is:

�����	��

The formula for the second period is:

��������

and so on.
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Accounts Receivable InvestmentsAccounts Receivable InvestmentsAccounts Receivable InvestmentsAccounts Receivable InvestmentsAccounts Receivable Investments
The Accounts Receivable Investments figures show the change in the Accounts Receivable
balance for each forecasting period. This amount increases when the sales revenue collected
during the period is less than the revenue recorded. This amount decreases when the sales
revenue collected during the period is more than recorded. By recognizing the changes in
the account balance, the model adjusts for differences between the income statement’s
accrual-based accounting of sales revenues and the actual cash collections for sales.

The Accounts Receivable Investments figure for each period is the difference between the
Accounts Receivable balance at the end of the previous period and the balance at the end
of the current period. For example, the formula for the first period is:

��

�	



The formula for the second period is:

��

��



and so on.

Inventory InvestmentsInventory InvestmentsInventory InvestmentsInventory InvestmentsInventory Investments
The Inventory Investments figures show the change in the inventory balance for each fore-
casting period. This amount increases when the inventory sold is less than the inventory
acquired. This amount decreases when the inventory sold is more than the inventory ac-
quired. By recognizing the changes in this account balance, the model recognizes the cash
effects of changing inventory balances.

The Inventory Investments figure for each period is the difference between the Inventory
balance at the end of the previous period and the balance at the end of the current period.
For example, the formula for the first period is:

��
��	
�

The formula for the second period is:

��
���
�

and so on.

Other Current Assets InvestmentsOther Current Assets InvestmentsOther Current Assets InvestmentsOther Current Assets InvestmentsOther Current Assets Investments
The Other Current Assets Investments figures show the changes in the Other Current Assets
balance for the period. This amount increases when, either directly or indirectly, cash is used
to acquire current assets. This amount decreases when indirectly or directly cash is gener-
ated by converting current assets to cash.
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The Other Current Assets Investments figure for each period is the difference between the
Other Current Assets balance at the end of the previous period and the balance at the end
of the current period. For example, the formula for the first period is:

��
��	
�

The formula for the second period is:

��
���
�

and so on.

Plant, PropertyPlant, PropertyPlant, PropertyPlant, PropertyPlant, Property, & Equip Investments, & Equip Investments, & Equip Investments, & Equip Investments, & Equip Investments
The Plant, Property, & Equip Investments figures show the change in the Plant, Property,
& Equipment balance for the period. This amount increases when, either directly or indi-
rectly, cash is used to acquire plants, property and equipment. This amount decreases when,
either directly or indirectly, cash is generated by converting plants, property, and equipment
to cash.

The Plant, Property, & Equip Investments figure for each period is the difference between
the Plant, Property, & Equipment balance at the end of the previous period and the bal-
ance at the end of the current period. For example, the formula for the first period is:

��
��	
�

The formula for the second period is:

��
���
�

and so on.

Other Noncurrent Assets InvestmentsOther Noncurrent Assets InvestmentsOther Noncurrent Assets InvestmentsOther Noncurrent Assets InvestmentsOther Noncurrent Assets Investments
The Other Noncurrent Assets Investments figures show the changes in the Other Noncur-
rent Assets balance for the period. This amount increases when, either directly or indirectly,
cash is used to acquire other noncurrent assets. This amount decreases when, either directly
or indirectly, cash is generated by converting other noncurrent assets to cash.

The Other Noncurrent Assets Investments figure for each period is the difference between
the Other Noncurrent Assets balance at the end of the previous period and the balance at
the end of the current period. For example, the formula for the first period is:

�����	��
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The formula for the second period is:

��������

and so on.

Other Owner Equity ChangesOther Owner Equity ChangesOther Owner Equity ChangesOther Owner Equity ChangesOther Owner Equity Changes
The Other Owner Equity Changes figures show the cash flows stemming from any addi-
tional capital contributions made by the owners to the business or from dividends and other
distributions made by the business to the owners. The Other Owner Equity Changes fig-
ure is the value you enter in the inputs area of the business planning starter workbook. The
Other Owner Equity Changes figures are pulled into the Uses of Cash section as negative
values because a positive change in the owner equity, such as an additional capital contri-
bution, such as from a stock offering, doesn’t use cash but provides cash; and a negative
change in the owner equity, such as a dividend, does use cash.

Net Cash Generated (Used)Net Cash Generated (Used)Net Cash Generated (Used)Net Cash Generated (Used)Net Cash Generated (Used)
The Net Cash Generated (Used) figures show the total cash flow for each period of the
forecasting horizon, based on the listed sources and uses of cash. The amount for each period
is the sources of cash for the period less the uses of cash for the period. For example, the
formula for the first period is:

�������
���������������
����
�

The formula for the second period is:

�������
���������������
����
�

and so on.

Ending Cash BalanceEnding Cash BalanceEnding Cash BalanceEnding Cash BalanceEnding Cash Balance
The Ending Cash Balance figures show the forecasted cash and equivalents balance at the
end of each period. The balance is the Beginning Cash Balance figure for the period plus
the Net Cash Generated (Used) figure for the period. For example, the formula for the first
period is:

���
������

The formula for the second period is:

���
������

and so on.

www.LisAri.com



312312312312312 MBAMBAMBAMBAMBA’’’’’s Guide to Micrs Guide to Micrs Guide to Micrs Guide to Micrs Guide to Microsoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000

Financial Ratios TFinancial Ratios TFinancial Ratios TFinancial Ratios TFinancial Ratios Tableableableableable
The Financial Ratios Table has 11 rows of calculated data (see Figure 10-5). As in other
schedules, the period identifier numbers the periods for which values are calculated. The
first period is stored in cell C165 as the integer 1, and periods that follow are stored as the
previous period plus 1. The other values in the Financial Ratios Table are calculated as
described in the following paragraphs.

Current RatioCurrent RatioCurrent RatioCurrent RatioCurrent Ratio
The Current Ratio figures show the ratio of current assets to current liabilities. The cur-
rent ratio provides one measure of a business’s ability to meet its short-term obligations. The
Current Ratio figure for each period is the Total Current Assets figure from the Balance
Sheet schedule divided by the Total Current Liabilities figure. For example, the formula for
the first period is:

��
�����

The formula for the second period is:

��
�����

and so on.

Quick RatioQuick RatioQuick RatioQuick RatioQuick Ratio
The Quick Ratio figures show the ratio of the sum of the cash and equivalents plus the
accounts receivable to the current liabilities. The quick ratio provides a more stringent
measure of a business’s ability to meet its short-term financial obligations than other ratios.
The Quick Ratio figure for each period is the sum of the Cash & Equivalents figure and
the Accounts Receivable figure divided by the Total Current Liabilities figure. For example,
the formula for the first period is:

���
���

�����

The formula for the second period is:

���
���

�����

and so on.

WWWWWorking Capital to Torking Capital to Torking Capital to Torking Capital to Torking Capital to Total Assetsotal Assetsotal Assetsotal Assetsotal Assets
The Working Capital to Total Assets figures show the ratio of working capital (the current
assets minus the current liabilities) to the total assets. The Working Capital to Total As-
sets ratio is another measure of a firm’s ability to meet its financial obligations and gives an
indication as to the distribution of a business’s assets into liquid and nonliquid resources.
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The Working Capital to Total Assets ratio for each period is calculated by dividing the
difference between the Current Assets and Current Liabilities figures by the Total Assets
figure. For example, the formula for the first period is:

���
����������

The formula for the second period is:

���
����������

and so on.

Receivables TReceivables TReceivables TReceivables TReceivables Turnoverurnoverurnoverurnoverurnover
The Receivables Turnover figures show the ratio of sales to the accounts receivable balance.
The Receivables Turnover ratio indicates the efficiency of sales collections. One problem
with the measure as it’s usually applied is that both credit and cash sales might be included
in the ratio denominator. Two potential shortcomings exist with this approach. First, the
presence of the cash sales might make the receivables collections appear more efficient than
is the case. Also, mere changes in the mix of credit and cash sales might affect the ratio, even
though the efficiency of the receivables collections process has not changed.

The Receivables Turnover figure for each period is calculated by dividing the Sales Rev-
enue figure for the period by the Accounts Receivable balance outstanding at the end of the
period. For example, the formula for the first period is:

�������



The formula for the second period is:

�������



and so on.

Inventory TInventory TInventory TInventory TInventory Turnoverurnoverurnoverurnoverurnover
The Inventory Turnover row shows the ratio of the cost of sales to the inventory balance.
The Inventory Turnover ratio calculates how long inventory is held. It can indicate depleted
or excessive inventory balances. The Inventory Turnover ratio for each period is calculated
by dividing the Cost of Sales figure for the period by the inventory held at the end of the
period. For example, the formula for the first period is:

��������
�

The formula for the second period is:

��������
�

and so on.
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TTTTTimes Interest Earnedimes Interest Earnedimes Interest Earnedimes Interest Earnedimes Interest Earned
The Times Interest Earned row shows the ratio of the sum of the net income after taxes
plus the interest income to the interest expense. The ratio indicates the relative ease with
which the business is paying its financing costs. The Times Interest Earned ratio for each
period is calculated by dividing the sum of the Operating Income and Interest Income figures
from the Income Statement schedule by the Interest Expense figure. For example, the for-
mula for the first period is:

�����
�����������

The formula for the second period is:

�����
�����������

and so on.

Sales to Operational AssetsSales to Operational AssetsSales to Operational AssetsSales to Operational AssetsSales to Operational Assets
The Sales to Operational Assets row shows the ratio of sales of sales revenue to net plant,
property, and equipment. The ratio indicates the efficiency with which a business uses its
operational assets to generate sales revenue. The Sales to Operational Assets ratio for each
period is the Sales Revenue figure you enter in the inputs area of the business planning starter
workbook divided by the Net Plant, Property, & Equipment figure from the Balance Sheet
schedule. For example, the formula for the first period is:

���������

The formula for the second period is:

���������

and so on.

Return on TReturn on TReturn on TReturn on TReturn on Total Assetsotal Assetsotal Assetsotal Assetsotal Assets
The Return on Total Assets row shows the ratio of the sum of the net income after taxes
plus the interest expense to the total assets for each period. The ratio indicates the overall
operating profitability of the business, expressed as a rate of return on the business assets.
The formula for the first period is:

���������������

The formula for the second period is:

����������������

and so on.

www.LisAri.com



Chapter 10Chapter 10Chapter 10Chapter 10Chapter 10 Building a Business Planning Workbook 315315315315315

Return on EquityReturn on EquityReturn on EquityReturn on EquityReturn on Equity
The Return on Equity row shows the ratio of the net income after taxes to the owner eq-
uity for each period. The ratio indicates the profitability of the business as an investment
of the owners. The Return on Equity ratio for each period is the Net Income (Loss) After
Taxes figure from the Income Statement schedule divided by the Owner Equity figure from
the Balance Sheet schedule. For example, the formula for the first period is:

���������

The formula for the second period is:

���������

and so on.

Investment TInvestment TInvestment TInvestment TInvestment Turnoverurnoverurnoverurnoverurnover
The Investment Turnover row shows the ratio of the sales revenue to the total assets. The
ratio, like the Sales to Operational Assets ratio, indicates the efficiency with which a busi-
ness uses its assets (in this case, its total assets) to generate sales. The Investment Turnover
ratio for each period is the Sales Revenue figure you enter in the inputs area of the busi-
ness planning starter workbook divided by the Total Assets figure from the Balance Sheet
schedule. For example, the formula for the first period is:

���������

The formula for the second period is:

���������

and so on.

Financial LeverageFinancial LeverageFinancial LeverageFinancial LeverageFinancial Leverage
The Financial Leverage row shows the difference between the return on the owner equity
and the return on the total assets. The ratio indicates the increase or decrease in an equity
return as a result of borrowing. A positive value indicates an improvement in the return on
owner equity by using financial leverage; a negative value indicates deterioration in the return
on owner equity. The Financial Leverage figure for each period is the Return on Total Assets
figure minus the Return on Equity figure. For example, the formula for the first period is:

����������

The formula for the second period is:

����������

and so on.

www.LisAri.com



316316316316316 MBAMBAMBAMBAMBA’’’’’s Guide to Micrs Guide to Micrs Guide to Micrs Guide to Micrs Guide to Microsoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000

Customizing the Starter WCustomizing the Starter WCustomizing the Starter WCustomizing the Starter WCustomizing the Starter Workbookorkbookorkbookorkbookorkbook
You can use the business planning starter workbook for many business projections. How-
ever, you might want to change the starter workbook so that it more closely matches your
requirements. For example, you can add text that describes the business and the forecast-
ing horizon. You can increase or decrease the number of periods. For example, you can
increase the number of periods to 12 if your periods are months and you want to forecast
an entire year. Before you change anything on the starter workbook other than the forecasting
inputs, unprotect the document.

NOTENOTENOTENOTENOTE Unless you turn off cell protection, input cells in the inputs area of the business plan-
ning starter workbook are the only cells into which you can enter data.

Changing the Number of PeriodsChanging the Number of PeriodsChanging the Number of PeriodsChanging the Number of PeriodsChanging the Number of Periods
You can rather easily increase or decrease the number of forecasting periods. To increase the
number of periods, remove the borders from the last column; then copy the current last
column to the right as needed. To decrease the number of periods, simply delete any un-
needed column from the right side of the schedule. When you finish these steps, you can
replace the borders on the right and reinstate cell protection as needed.

Ratio Analysis on Existing Financial StatementsRatio Analysis on Existing Financial StatementsRatio Analysis on Existing Financial StatementsRatio Analysis on Existing Financial StatementsRatio Analysis on Existing Financial Statements
If you want to perform financial ratio analysis on a set of existing financial statements, copy
the contents of column C, from the row in the inputs area of the business planning starter
workbook that contains the sales revenue forecast (row 31) through the last row of the ra-
tios table, into column B. Then remove the columns for periods 1 through 10 (columns C
through L), following the steps described in the preceding section, “Changing the Num-
ber of Periods.” Optionally, you can delete the Cash Flow Statement and add appropriate
column headings as needed.

To use the modified starter workbook, enter the necessary Balance Sheet and Income State-
ment data in each of the unshaded cells in column B of the inputs area of the business plan-
ning starter workbook. (Typically, the “as of ” date of the Balance Sheet and the ending date
of the Income Statement period are the same.)
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Calculating TCalculating TCalculating TCalculating TCalculating Taxes for a Current Net Loss Before Taxes for a Current Net Loss Before Taxes for a Current Net Loss Before Taxes for a Current Net Loss Before Taxes for a Current Net Loss Before Taxesaxesaxesaxesaxes
To calculate the income tax expense as 0 when there is a current period net loss before in-
come taxes, you need to edit the formula in the cell that calculates the income tax expense
(or savings) for the first period (cell C115) so that it takes the maximum of the calculated
expense amount or 0 by using the MAX function:

����������������

Once you’ve done this, you can copy the formula into the rest of the cells in the forecasting
horizon that calculate the income tax expense (or savings).

Combining This WCombining This WCombining This WCombining This WCombining This Workbook with Other Workbook with Other Workbook with Other Workbook with Other Workbook with Other Workbooksorkbooksorkbooksorkbooksorkbooks
Other starter workbooks on the MBA’s Guide to Microsoft Excel 2000’s companion CD are
specifically designed to provide data to the financial statements with ratios workbook. For
example, you might construct an asset depreciation schedule that uses the straight-line de-
preciation convention for a $25,000 asset representing your entire plant, property, and equip-
ment investment and then use this data in the business planning starter workbook.

If you want to use workbooks together in this manner, you should combine the workbooks
into a single workbook. The easiest way to copy one of the workbooks is to copy the
workbook’s worksheet to a blank worksheet in the other workbook. (Each of the starter
workbooks uses only a single worksheet to make this process both easy and possible.)

If you wanted to combine an asset depreciation workbook with the business planning starter
workbook, for example, you might open both workbooks, copy the asset depreciation
worksheet to the clipboard, add a new sheet to the business planning starter workbook (such
as by choosing the Insert menu’s Worksheet command), and then paste the asset deprecia-
tion worksheet into the newly added, blank worksheet in the business planning starter
workbook.
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BUILDING A PROFIT VOLUME ANDBUILDING A PROFIT VOLUME ANDBUILDING A PROFIT VOLUME ANDBUILDING A PROFIT VOLUME ANDBUILDING A PROFIT VOLUME AND
BREAK-EVEN ANALBREAK-EVEN ANALBREAK-EVEN ANALBREAK-EVEN ANALBREAK-EVEN ANALYSIS WORKBOOKYSIS WORKBOOKYSIS WORKBOOKYSIS WORKBOOKYSIS WORKBOOK

In This ChapterIn This ChapterIn This ChapterIn This ChapterIn This Chapter
• EasyRefresher™: Profit Volume and Break-Even Analysis

• Using the Profit Volume and Break-Even Analysis Starter Workbook

• Understanding the Starter Workbook’s Calculations

• Customizing the Starter Workbook

• Charting Profit Volume Analysis Data

Profit volume analysis lets you look at the revenues, costs, and profits of a business for
a range of business volumes, or revenues. By using profit volume analysis, you can see how

sensitive profits are to changes in business volume and where break-even points occur.

The profit volume and break-even analysis starter workbook described in this chapter pro-
vides a framework to use in performing profit volume analysis and in calculating break-even
points. This chapter shows how to use the workbook and modify it. In addition, this chap-
ter includes two charts useful in portraying profit volume and break-even analysis data.

319319319319319
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EasyRefresherEasyRefresherEasyRefresherEasyRefresherEasyRefresher™™™™™:::::
Profit VProfit VProfit VProfit VProfit Volume and Break-Even Analysisolume and Break-Even Analysisolume and Break-Even Analysisolume and Break-Even Analysisolume and Break-Even Analysis

Profit volume analysis, sometimes called cost-profit-volume analysis, is the process of calcu-
lating the profits of a business at different volumes, or revenue levels. Break-even analysis,
a component of profit volume analysis, is simply the calculation of the revenue level at which
a business shows neither a profit nor a loss.

Generally, profit volume analysis involves five steps. First, set a range of business volumes
for which you examine costs and profits. This step is probably one of the most critical be-
cause all the information you input—unit sales price, variable costs, fixed costs, and costs
varying with profits—is usually valid only over a limited range of volumes. By carefully
considering the relationships between costs and changes in volume over a specific range,
you can increase the accuracy of your analysis.

Second, calculate the unit sales price, the amount for which you sell your product or ser-
vice. For example, if you build and sell single-family homes and your average sales price is
$100,000, your unit sales price is $100,000.

Third, identify the costs that vary with revenue, the variable costs. Typically, it’s easiest to
express and calculate these variable costs either as an amount determined per unit or as an
amount determined as a percentage of revenues. For example, if you build houses, many of
your costs are best described as an amount per house. For example, you land costs might
average $15,000 per house and your material costs and your labor costs each might aver-
age $40,000. Other costs, however, are better described as a percentage of revenues. For
example, you might calculate sales commissions as 7% of the sales price and a state sales tax
as 1 ½% of the sales price. The key assumption for the purpose of profit volume analysis,
however, is that within the range of business volumes you define, the variable costs change
proportionally, based on revenue.

Fourth, determine your fixed costs. Fixed costs are those that stay constant, within the range
of business volumes you define. You label these costs “fixed,” not because you cannot change
them, but because small to moderate changes in revenue don’t change them. Examples of
fixed costs are salaries of administrative personnel, office rent, and business insurance.

Fifth, calculate your profits and any costs that vary with profits. Examples of these costs are
income taxes and profit-sharing plans. Obviously, the precise determination of income taxes
and similar costs requires detailed tax accounting. But you might be able to estimate these
income taxes and costs by applying an appropriate percentage to the profits before income
taxes and other costs that vary with profits.
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You can calculate the contribution margin (the revenues minus the variable costs) and profit
at any volume within the range for which your inputs are valid. Although the analysis is only
as good as your assumptions and is subject to the inevitable inaccuracies that creep into any
projection of the future, profit volume analysis allows you to see roughly what happens to
your profits over the likely range of business volumes.

One common profit volume analysis calculation is estimating the revenue level that pro-
vides exactly enough contribution margin to cover fixed costs. In this calculation, because
no profits exist, none of the costs that vary with profits exist. At the break-even point, rev-
enues leave exactly enough contribution margin to cover fixed costs. The general formula
used to calculate the break-even point is as follows:
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If you use more than one of the vary-with-profit cost categories presented in the profit volume
and break-even analysis starter workbook, you need to recognize the correct relationships be-
tween variables as you input them. Three types of relationships exist: independent-independent,
independent-dependent, and dependent-dependent. Independent-independent is easiest to
calculate because all of the costs that vary with profits are calculated independent of the other.
The other two types of relationships can be more difficult. With the independent-dependent
relationship, you need to calculate one cost so that you can calculate the next. As an example of
this relationship and how you might recognize it in your inputs, suppose that the state income
tax rate is 10% and is deducted from the Profit Before Vary-with-Profits Costs (PBVPC) and
that after deducting the state income tax from the PBVPC, the federal income tax rate of 20%
is applied to the PBVPC. The correct input percentage for the state income tax rate is 10%,
because 10% of the PBVPC calculates the correct state income tax cost, as follows:

�����
�	����
������ !"�#"�

However, the federal income tax percentage must recognize the state income tax costs:

������$
�	����
����%� !&"�#"��&�� !"�#"�''

This formula can be further modified as follows to express the federal income tax rate as a
percentage of the PBVPC and, therefore, your input to the profit volume and break-even
analysis starter workbook:

������$
�	����
�����( !"�#"�

A third type of relationship that might exist between the costs that vary with profits is a
dependent-dependent, or circular, relationship. For example, suppose that you have an
employee bonus cost equal to 10% of the after-tax profits. You need to know the amount
of the bonus before you can calculate the federal income taxes because it’s a tax-deductible
expense, and you need to know the federal income tax because it determines the after-tax
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profits, upon which the bonus is calculated, before you can calculate the bonus. Assuming
that your only tax is a federal income tax rate of 20%, you calculate your federal income tax
as follows:

������$
�	����
����%� !&"�#"����	��'

Assuming that the employee bonus is 10% of the after-tax profits, your employee bonus cost
equals:

��	����� !&"�#"��������$
�	����
���'

Given these definitions, you can define the federal income tax percentage by substituting
the formula for the bonus in the federal income tax formula, as follows:
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You could state this formula algebraically as:
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or:
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or:
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or:

*( !������$
�	����
�����( !"�#"�

or to show the federal income tax as a percentage of the PBVPC:

������$
�	����
�����(+,-., !"�#"�

Given this number, it’s easy to define the bonus as a percentage of the PBVPC by substi-
tuting the following formula for federal income tax in the bonus formula:

��	����� !&"�#"��&�(+,-., !"�#"�''

or, to show the bonus as a percentage of the PBVPC:

��	����� !&(�+-,%. !"�#"�'

or, to show the bonus as a percentage of the PBVPC in another way:

��	���(+�-,.% !"�#"�

www.LisAri.com



Chapter 11Chapter 11Chapter 11Chapter 11Chapter 11 Building a Profit Volume and Break-Even Analysis Workbook 323323323323323

Using the Profit VUsing the Profit VUsing the Profit VUsing the Profit VUsing the Profit Volume andolume andolume andolume andolume and
Break-Even Analysis Starter WBreak-Even Analysis Starter WBreak-Even Analysis Starter WBreak-Even Analysis Starter WBreak-Even Analysis Starter Workbookorkbookorkbookorkbookorkbook

You can use the profit volume and break-even analysis starter workbook (PROFITVOL),
shown in Figures 11-1 through 11-4, to test the effect of changing revenues on business
profits. To complete the schedule, you define the following:

• Revenue variables, including the unit sales price, the low revenue in unit volume tested,
and the high revenue in unit volume tested.

• Variable costs best expressed as an amount per unit, including the direct labor, the di-
rect materials, and the factory overhead.

• Variable costs best expressed as a percentage of revenue, including sales commissions and
sales tax.

• Any costs commonly calculated as a percentage of profits, including state income tax and
federal income tax.

The starter workbook (see Figure 11-1) calculates the break-even point in units; shows the
revenues, costs, and profits for the break-even point; and calculates the revenues, costs, and
profits for the low units volume, the high units volume, and four intervals between the low
and high volumes.

Figure 11-1 The inputs area and Break-Even Analysis Forecast of the profit volume and break-
even analysis starter workbook.
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Two charts included with the starter workbook let you look at the results of your profit
volume analysis graphically. The first chart shows the revenues, costs, and profits at vari-
ous revenue levels. The second shows the revenues plotted against the total fixed and vari-
able costs; the point at which the revenue line intersects the total fixed and variable costs
identifies the break-even point.

To enter your own data in the profit volume and break-even analysis starter workbook, follow
these steps:

1. Open the profit volume and break-even analysis starter workbook, PROFTVOL, from
the companion CD.

The workbook initially contains the default inputs shown in Figure 11-1.

2. Estimate the unit sales price of the product or service you sell.

In cell B4, enter the Unit Sales Price value as the amount per unit you will receive from
the sales of the product or service for which you are performing profit volume and break-
even analysis.

3. Estimate the lowest business volume in units for which you want to calculate total sales,
costs, and profits.

You enter this value in cell B5. Low Unit Volume Tested is the minimum revenue level
(in units) for which you will calculate revenues, costs, and profits

4. Estimate the highest business volume in units for which you want to calculate total sales,
costs, and profits.

You enter this value in cell B6. High Unit Volume Tested is the maximum revenue level
(in units) for which you will calculate revenues, costs, and profits.

5. Estimate any direct labor costs that vary with the units sold and that are calculated as
an amount per unit.

Enter this value in cell B10. Direct Labor is the dollar amount of labor per unit.

6. Estimate any direct material costs that vary with the units sold and that are calculated
as an amount per unit.

Enter this value in cell B11. Direct Material is the dollar amount of materials per unit.

7. Estimate any factory overhead costs that vary with the units sold and that are calculated
as an amount per unit.

Enter this value in cell B12. Factory Overhead is the dollar amount of factory overhead
per unit.
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8. Estimate any other costs that vary with the units sold and that are calculated as an
amount per unit.

If you have other costs that you want to express as a dollar amount per unit, enter the
dollar amount of these other costs as the Other Vary-with-Unit Costs amount in cell B13.

9. Estimate any sales commissions as a percentage of the price or the total sales.

Enter this value as a percentage in cell B15.

10. Estimate any sales tax as a percentage of the unit sales price or the total sales.

Enter this value as a percentage in cell B16.

11. Estimate any other costs that vary with revenues as a percentage of the unit sales price
or the total sales.

If you have other costs that you want to express as a percentage of revenues, enter that
percentage as the Other Vary-with-Revenue Costs amount in cell B17.

12. Estimate the total fixed cost.

Enter the fixed cost value in cell B19. Fixed Costs are those costs that will not change,
given the range of revenue levels for which you are testing.

13. Estimate the state income tax as a percentage of profits before federal income tax and
other costs that vary with profits.

Enter this value in cell B22. The workbook assumes that state income taxes are a per-
centage of your profits before federal income taxes and any other costs that vary with
profits (such as profit-sharing plans).

14. Estimate the federal income tax as a percentage of profits before state income tax and
other costs that vary with profits.

Enter this value in cell B23. The workbook assumes that federal income taxes are a per-
centage of your profits before state income taxes and other costs that vary with profits
(such as profit-sharing plans).

15. Estimate as a percentage any other costs that vary with the profits before taxes.

If you have other costs that you want to express as a percentage of profits, enter that
percentage as the Other Vary-with-Profit Costs amount in cell B24.
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Understanding the StarterUnderstanding the StarterUnderstanding the StarterUnderstanding the StarterUnderstanding the Starter
WWWWWorkbook’orkbook’orkbook’orkbook’orkbook’s Calculationss Calculationss Calculationss Calculationss Calculations

The profit volume and break-even analysis  starter workbook has six parts: the Profit Vol-
ume Inputs box and the Break-Even Analysis Forecast (shown in Figure 11-1), the Profit
Volume Forecast (shown in Figure 11-2), the Common Size Profit Volume Forecast (shown
in Figure 11-3), and the Profit Volume Area and the Break-Even Analysis Line Chart Data
(shown in Figure 11-4).

For convenience and good documentation within the model, cell B4 contains the Unit Sales
Price amount and is named Unit_Sales_Price, cell B5 contains the Low Unit Volume Tested
amount and is named Low_Unit_Volume_Tested, cell B6 contains the High Unit Volume
Tested amount and is named High_Unit_Volume_Tested, cell B10 contains the Direct
Labor amount and is named Direct_Labor, cell B11 contains the Direct Material amount
and is named Direct_Material, cell B12 contains the factory overhead amount and is named
Factory_Overhead, cell B13 contains the Other Vary-with-Units Costs amount and is
named Other_Vary_Unit_Costs, cell B15 contains the Sales Commissions percentage and
is named Sales_Commissions, cell B16 contains the Sales Tax percentage and is named
Sales_Tax, cell B17 contains the Other Vary-with-Revenue Costs percentage and is
named Other_Vary_Revenue_Costs, cell B19 contains the Fixed Costs amount and is named
Fixed_Costs, cell B22 contains the State Income Tax percentage and is named
State_Income_Tax, cell B23 contains the Federal Income Tax percentage and is
named Federal_Income_Tax, and cell B24 contains the Other Vary-with-Profit Costs per-
centage and is named Other_Vary_Profit_Costs. The formulas within the starter workbook
use these cell names rather than the cell addresses.

NOTENOTENOTENOTENOTE To confirm these variables in the PROFITVOL.XLS workbook, click on one of these cells.
In a toolbar near the upper left corner of the spreadsheet, you will see a drop-down
box with all of the variable names listed.

Break-Even Analysis ForecastBreak-Even Analysis ForecastBreak-Even Analysis ForecastBreak-Even Analysis ForecastBreak-Even Analysis Forecast
The Break-Even Analysis Forecast calculates the volume level in units at which you break
even and displays the revenues, variable costs, and fixed costs forecasted at this volume level
(see Figure 11-1). The schedule has only one column containing calculated data. Within
it, revenues appear as positive amounts, and expenses appear as negative amounts.
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VVVVVolume in Unitsolume in Unitsolume in Unitsolume in Unitsolume in Units
The Volume in Units amount is the number of units at which the break-even point occurs.
The amount is rounded to the nearest whole unit, because selling partial units usually is
impossible. This Volume in Units amount is calculated by dividing the Fixed Costs amount
by the contribution margin per unit. The contribution margin per unit is calculated by sub-
tracting each of the variable costs (expressed as an amount per unit) from the Unit Sales
Price value. Those variable costs, which you enter as a percentage of the Unit Sales Price
amount, are converted to an amount per unit. Because the calculated revenue level is the
level at which no profits are generated, no costs based on profits are included in the for-
mula or are shown in the forecast of revenues and costs and the break-even point. The
formula for the break-even point in units (in cell G3) is:
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which is essentially the break-even point equation from the EasyRefresher™ section, where:
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TTTTTotal Salesotal Salesotal Salesotal Salesotal Sales
The Total Sales amount shows the revenue in dollars for the break-even point. The Total
Sales amount is the break-even Volume in Units times the Unit Sales Price value. The Total
Sales formula (in cell G4) is:
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Direct LaborDirect LaborDirect LaborDirect LaborDirect Labor
The Direct Labor figure shows the direct labor costs for the break-even volume. The amount
is the break-even Volume in Units amount times the Direct Labor cost per unit. The Di-
rect Labor formula (in cell G7) is:
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Direct MaterialDirect MaterialDirect MaterialDirect MaterialDirect Material
The Direct Material figure shows the direct material costs for the break-even volume. The
amount is the break-even Volume in Units amount times the Direct Material cost per unit.
The Direct Material formula (in cell G8) is:
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Factory OverheadFactory OverheadFactory OverheadFactory OverheadFactory Overhead
The Factory Overhead figure shows the factory overhead costs for the break-even volume.
The amount is the break-even Volume in Units amount times the Factory Overhead cost
per unit. The Factory Overhead formula (in cell G9) is:

��:,!������740���8���

Other VOther VOther VOther VOther Vary-with-Unit Costsary-with-Unit Costsary-with-Unit Costsary-with-Unit Costsary-with-Unit Costs
The Other Vary-with-Unit Costs figure shows any other costs you have expressed as an
amount per unit for the break-even volume. The amount is the break-even Volume in Units
amount times the Other Vary-with-Unit Costs per unit. The Other Vary-with-Unit Costs
formula (in cell G10) is:
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Sales CommissionsSales CommissionsSales CommissionsSales CommissionsSales Commissions
The Sales Commissions figure shows the sales commissions costs for the break-even vol-
ume. The amount is the break-even revenue level times the Sales Commissions percent-
age. The Sales Commissions formula (in cell G11) is:
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Sales TSales TSales TSales TSales Taxaxaxaxax
The Sales Tax figure shows the sales tax costs for the break-even volume. The amount is
the break-even revenue level times the Sales Tax percentage. The Sales Tax formula (in cell
G12) is:
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Other VOther VOther VOther VOther Vary-with-Revenue Costsary-with-Revenue Costsary-with-Revenue Costsary-with-Revenue Costsary-with-Revenue Costs
The Other Vary-with-Revenue Costs figure shows any other costs you have expressed as a
percentage of revenues for the break-even volume. The amount is the break-even revenue
level times the Other Vary-with-Revenue Costs percentage. The Other Vary-with-Revenue
Costs formula (in cell G13) is:
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TTTTTotal Votal Votal Votal Votal Variable Costsariable Costsariable Costsariable Costsariable Costs
The Total Variable Costs figure shows the total variable costs for the break-even volume.
The Total Variable Costs formula (in cell G14) is:
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Contribution MarginContribution MarginContribution MarginContribution MarginContribution Margin
The Contribution Margin figure shows the difference between the total sales and the total
variable costs. For break-even analysis, this amount must equal the fixed costs. However,
because the break-even point in unit volume is rounded to an integer, this amount might
differ. The formula (in cell G15) is:

�:;):�;

Fixed CostsFixed CostsFixed CostsFixed CostsFixed Costs
The Fixed Costs figure shows the fixed costs at the break-even volume. The formula (in
cell G17) is:

���
���4�����

Profit Before VProfit Before VProfit Before VProfit Before VProfit Before Vary-with-Profit Costsary-with-Profit Costsary-with-Profit Costsary-with-Profit Costsary-with-Profit Costs
The Profit Before Vary-with-Profit Costs figure shows the amount of profit for the break-
even volume and is the Contribution Margin amount minus the Fixed Costs figure. None
of the costs that vary with profits are included, because profits must equal 0. In some situ-
ations, the profit will equal some amount other than 0, even though, by definition, the true
break-even point is the revenue volume at which profits equal 0. Typically, however, firms
cannot sell fractional units of products or services. Accordingly, the break-even Volume in
Units is rounded to an integer, and the starter workbook assumes that this is the closest to
a break-even volume that you can actually operate. The Profit Before Vary-with-Profit Costs
formula (in cell G18) is:

�:�=):�.

Profit VProfit VProfit VProfit VProfit Volume Forecastolume Forecastolume Forecastolume Forecastolume Forecast
The Profit Volume Forecast shown in Figure 11-2 calculates the revenue, costs, and prof-
its at the low unit volume you specify, the high unit volume you specify, and four interme-
diate volumes between these two boundaries. In the forecast, revenues appear as positive
amounts and expenses appear as negative amounts.
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Figure 11-2 The Profit Volume Forecast of the profit volume and break-even analysis starter
workbook.

VVVVVolume in Unitsolume in Unitsolume in Unitsolume in Unitsolume in Units
The Volume in Units figure shows the business volume in units for each of the six volume
levels for which revenues, costs, and profits are calculated. The first Volume in Units amount
is pulled into the Profit Volume Forecast as the Low Unit Volume Tested amount you en-
ter in the Profit Volume Inputs box. The second through the sixth Volume in Units amounts,
however, are calculated as the previous Volume in Units amounts plus an increase equal to
the range of volumes tested, divided by the number of volumes tested. The range of vol-
umes tested is the High Unit Volume Tested figure minus the Low Unit Volume Tested
figure. The number of volumes tested is set at 5 and is defined with the reference name
Increments within the starter workbook. The formula for the second Volume in Units fig-
ure (in cell C27) is:
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The formula for the third volume is:
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and so on.

TTTTTotal Salesotal Salesotal Salesotal Salesotal Sales
The Total Sales amount shows the revenue in dollars for each volume tested. The Total Sales
figure is the Volume in Units figure times the Unit Sales Price figure. For example, the Total
Sales formula for the first volume tested (in cell B28) is:
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The formula for the second volume tested is:
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and so on.

Direct LaborDirect LaborDirect LaborDirect LaborDirect Labor
The Direct Labor figure shows the direct labor costs for each of the volumes tested. The
amount is the Volume in Units figure times the Direct Labor cost per unit. The Direct Labor
formula for the first volume (in cell B31) is:
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The formula for the second volume is:
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and so on.

Direct MaterialDirect MaterialDirect MaterialDirect MaterialDirect Material
The Direct Material figure shows the direct material costs for each of the volumes. The
amount is the Volume in Units figure times the Direct Material cost per unit. The Direct
Material formula for the first volume (in cell B32) is:

���%.!3
����46����
�$

The formula for the second volume is:

���%.!3
����46����
�$

and so on.

Factory OverheadFactory OverheadFactory OverheadFactory OverheadFactory Overhead
The Factory Overhead figure shows the factory overhead costs for each of the volumes. The
amount is the Volume in Units figure times the Factory Overhead cost per unit. The Fac-
tory Overhead formula for the first volume (in cell B33) is:

���%.!������740���8���

The formula for the second volume is:

���%.!������740���8���

and so on.
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Other VOther VOther VOther VOther Vary-with-Unit Costsary-with-Unit Costsary-with-Unit Costsary-with-Unit Costsary-with-Unit Costs
The Other Vary-with-Unit Costs figure shows any other costs you have expressed as an
amount per unit for each volume tested. The amount is the Volume in Units figure times
the Other Vary-with-Unit Costs per unit. The other Vary-with-Unit Costs formula (in cell
B34) is:

���%.!0�8��4#��741	
�4�����

The formula for the second volume is:

���%.!0�8��4#��741	
�4�����

and so on.

Sales CommissionsSales CommissionsSales CommissionsSales CommissionsSales Commissions
The Sales Commissions figure shows the sales commissions costs for each of the volumes
tested. The amount is the Total Sales figure times the Sales Commissions percentage. The
Sales Commissions formula for the first volume (in cell B35) is:

���%(!��$��4����
��
�	�

The formula for the second volume is:

���%(!��$��4����
��
�	�

and so on.

Sales TSales TSales TSales TSales Taxaxaxaxax
The Sales Tax figure shows the sales tax costs for each of the volumes tested. The amount
is the Total Sales figure times the Sales Tax percentage. The Sales Tax formula for the first
volume (in cell B36) is:

���%(!��$��4���

The formula for the second volume is:

���%(!��$��4���

and so on.

Other VOther VOther VOther VOther Vary-with-Revenue Costsary-with-Revenue Costsary-with-Revenue Costsary-with-Revenue Costsary-with-Revenue Costs
The Other Vary-with-Revenue Costs figure shows any other costs you have expressed as a
percentage of revenues for each of the volumes tested. The amount is the Total Sales fig-
ure times the Other Vary-with-Revenue Costs percentage. The Other Vary-with-Revenue
Costs formula for the first volume (in cell B37) is:
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���%(!0�8��4#��74/���	��4�����

The formula for the second volume is:

���%(!0�8��4#��74/���	��4�����

and so on.

TTTTTotal Votal Votal Votal Votal Variable Costsariable Costsariable Costsariable Costsariable Costs
The Total Variable Costs figure shows the total variable costs for each of the volumes tested.
The Total Variable Costs formula for the first volume (in cell B38) is:

��16&�,�<�,.'

The formula for the second volume is:

��16&�,�<�,.'

and so on.

Contribution MarginContribution MarginContribution MarginContribution MarginContribution Margin
The Contribution Margin figure shows the difference between the Total Sales figure and
the Total Variable Costs figure. The Contribution Margin formula for the first volume (in
cell B39) is:

��%()�,(

The formula for the second volume is:

��%()�,(

and so on.

Fixed CostsFixed CostsFixed CostsFixed CostsFixed Costs
The Fixed Costs figure shows the fixed costs you enter for the range of volumes tested. The
formula is simply a named cell reference and is the same for each of the volumes tested.
The formula for the first volume (in cell B41) is:

���
���4�����

Contribution Margin – Fixed CostsContribution Margin – Fixed CostsContribution Margin – Fixed CostsContribution Margin – Fixed CostsContribution Margin – Fixed Costs
This figure is the Contribution Margin figure minus the Fixed Costs figure. It is the amount
used to calculate any costs that vary with profits. The Contribution Margin – Fixed Costs
formula for the first volume (in cell B42) is:

��,*)�;�
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The formula for the second volume is:

��,*)�;�

and so on.

State Income TState Income TState Income TState Income TState Income Taxaxaxaxax
The State Income Tax figure shows the state income tax costs for each of the volumes tested.
The amount is the Contribution Margin – Fixed Costs figure times the State Income Tax
percentage. The State Income Tax formula for the first volume (in cell B45) is:

���;%!�����4�	����4���

The formula for the second volume is:

���;%!�����4�	����4���

and so on.

Federal Income TFederal Income TFederal Income TFederal Income TFederal Income Taxaxaxaxax
The Federal Income Tax figure shows the federal income tax costs for each of the volumes
tested. The amount is the Contribution Margin – Fixed Costs figure times the Federal In-
come Tax percentage. The Federal Income Tax formula for the first volume (in cell B46) is:

���;%!������$4�	����4���

The formula for the second volume is:

���;%!������$4�	����4���

and so on.

Other VOther VOther VOther VOther Vary-with-Profit Costsary-with-Profit Costsary-with-Profit Costsary-with-Profit Costsary-with-Profit Costs
The Other Vary-with-Profit Costs figure shows any other costs that are calculated as a
percentage of profits for each of the volumes tested. The amount is the Contribution Margin
– Fixed Costs figure times the Other Vary-with-Profit Costs percentage. The Other Vary-
with-Profit Costs formula for the first volume (in cell B47) is:

���;%!0�8��4#��74"��@
�4�����

The formula for the second volume is:

���;%!0�8��4#��74"��@
�4�����

and so on.
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TTTTTotal Votal Votal Votal Votal Vary-with-Profit Costsary-with-Profit Costsary-with-Profit Costsary-with-Profit Costsary-with-Profit Costs
The Total Vary-with-Profit Costs figure shows the total of the costs that vary with profits
for each of the volumes tested. The formula for the first volume (in cell B48) is:

��16&�;=<�;.'

The formula for the second volume is:

��16&�;=<�;.'

and so on.

ProfitsProfitsProfitsProfitsProfits
The Profits figure shows the profits for each of the volumes tested and is the Contribution
Margin – Fixed Costs amount minus the Total Vary-with-Profit Costs amount. The Prof-
its formula for the first volume (in cell B49) is:

��;%)�;(

The formula for profits for the second volume is:

��;%)�;(

and so on.

Common Size Profit VCommon Size Profit VCommon Size Profit VCommon Size Profit VCommon Size Profit Volume Forecastolume Forecastolume Forecastolume Forecastolume Forecast
The Common Size Profit Volume Forecast (shown in Figure 11-3) simply converts the costs
and profits in the Profit Volume Forecast to percentages of the total sales for each of the
volumes for which revenue, costs, and profits are calculated.

www.LisAri.com



336336336336336 MBAMBAMBAMBAMBA’’’’’s Guide to Micrs Guide to Micrs Guide to Micrs Guide to Micrs Guide to Microsoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000

Figure 11-3 The Common Size Profit Volume Forecast of the profit volume and break-even
analysis starter workbook.

Predictably, the formulas used in this forecast are all very simple. For example, the formula
for the Total Sales percentage for the first volume shown (in cell B55) is:

��%(��A%(

The Volume in Units formulas are simply cell references to the Volume in Units figures cal-
culated in the Break-Even Analysis Forecast. For example, the Volume in Units formula for
the first volume shown (in cell B54) is:

��%.

Interpreting the Profit VInterpreting the Profit VInterpreting the Profit VInterpreting the Profit VInterpreting the Profit Volume Charts and Chart Dataolume Charts and Chart Dataolume Charts and Chart Dataolume Charts and Chart Dataolume Charts and Chart Data
The Profit Volume Area Chart Data (shown in Figure 11-4) provides the data graphed in
the profit volume area chart discussed later in the chapter.
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Figure 11-4 The Profit Volume Area Chart Data portion of the profit volume and break-even
analysis starter workbook.

All the figures are simply pulled from the Profit Volume Forecast by cell references. For
example, the Volume in Units figure for the first volume is pulled from the Profit Volume
Forecast by the following formula:

��%.

The Fixed Costs, Variable Costs, and Costs Varying with Profits figures are pulled as positive
numbers from the Profit Volume Forecast, in which they appear as negative numbers. For
example, the formula for the first volume of the Fixed Costs row is:

���;�

The Break-Even Analysis Line Chart Data (also shown in Figure 11-4) provides the data to
the line chart discussed later in the chapter, which identifies the break-even point by show-
ing the intersection of the total sales line with total costs line. The Volume in Units, Total Fixed
Costs, and Total Sales figures are pulled from the Profit Volume Forecast by cell references.
For example, the formula for the first volume of the Volume in Units row is:

��%.

The Fixed Costs figure is pulled as a positive number from the Profit Volume Forecast, in
which it appears as a negative number. For example, the formula for the first volume is:

���;�
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The Total Variable Costs figure includes those costs that vary with profits. The figure is the
sum of the Fixed Costs, the Total Variable Costs, and the Total Vary-with-Profit Costs
figures calculated in the Profit Volume Forecast. Fixed costs are included because the line
chart plots total cost data against fixed cost data. You see the difference between the two
lines, or the total variable costs. The formula for the first volume is:

���,(��;���;(

Customizing the Starter WCustomizing the Starter WCustomizing the Starter WCustomizing the Starter WCustomizing the Starter Workbookorkbookorkbookorkbookorkbook
You can use the profit volume and break-even analysis starter workbook for testing the
sensitivity of your costs and profits to changes in revenues and for calculating your break-
even point. However, you probably want to change the workbook so that it more closely
matches your requirements. For example, if you want to test more than six volumes at one
time, you can increase or decrease the number of volumes for which revenue, costs, and profits
are calculated. You can change the text describing the revenue, costs, and profits, or you can
remove those cost categories unnecessary to your profit volume and break-even analysis. You
can define minimums and maximums for specific costs and then include these minimums
and maximums in your profit volume analysis.

NOTENOTENOTENOTENOTE Before you change anything in the starter workbook other than the inputs, unprotect
the document.

Changing the Number of VChanging the Number of VChanging the Number of VChanging the Number of VChanging the Number of Volumes Tolumes Tolumes Tolumes Tolumes Testedestedestedestedested
You can rather easily increase or decrease the number of volumes tested in the profit vol-
ume analysis workbook. For example, to increase the number of volumes for which you test
revenue, costs, and profits, follow these steps:

• Remove the right border from the last column of the Profit Volume Forecast.

• Copy the current last column to the right into as many additional columns as there are
additional volumes for which you want to test revenue, costs, and profits.

• Redefine the reference name Increment so that it equals one number less than the number
of different unit volumes you show in your new Profit Volume Forecast. (For example,
with six unit volumes in the Profit Volume Forecast, Increment is set to 5.)

To decrease the number of volumes in the Profit Volume Forecast, follow these steps:
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• Clear any unneeded columns from the right side of the forecast.

• Redefine the reference name Increments so that it equals the one number less than the
number of different unit volumes you now show in your new Profit Volume Forecast. (For
example, with six unit volumes in the schedule, Increments is set to 5.)

NOTENOTENOTENOTENOTE After you add or subtract volumes from the starter workbook, you may want to add
back the right border and reinstate cell protection as needed.

Removing Forecasts from the Starter WRemoving Forecasts from the Starter WRemoving Forecasts from the Starter WRemoving Forecasts from the Starter WRemoving Forecasts from the Starter Workbookorkbookorkbookorkbookorkbook
You can remove the Break-Even Analysis Forecast, the Common Size Profit Volume Fore-
cast, or both the Profit Volume Forecast and the Common Size Profit Volume Forecast. (The
Common Size Profit Volume Forecast uses information in the Profit Volume Forecast, so
if you remove the Profit Volume Forecast, also remove the Common Size Profit Volume
Forecast.)  To remove any of these forecasts from the starter workbook, simply clear the
forecast you want to remove.

Adding Minimums andAdding Minimums andAdding Minimums andAdding Minimums andAdding Minimums and
Maximums to the Profit VMaximums to the Profit VMaximums to the Profit VMaximums to the Profit VMaximums to the Profit Volume Forecastolume Forecastolume Forecastolume Forecastolume Forecast

In your business, you might need to keep certain expenses below or above certain amounts.
If so, you can, for example, specify that those costs the starter workbook calculates as a
percentage of profits not become positive if the expenses should be expressed as negatives.
To set a minimum expense as 0, edit the formula in the first volume column in the Profit
Volume Forecast so that it checks for a minimum, as follows:

�6�2&B�$�
@����$�C9
B�
	
���
����	�C'

in which the old formula is the formula currently in the cell and the minimum amount is
the dollar amount shown as 0, or a negative value, which you don’t want the calculated re-
sult to fall below. For example, you could set the State Income Tax formula to never fall below
0 by editing the formula currently in cell B45 to read:

�6�2&��;%!�����4�	����4���9�'

Notice that to keep an expense amount from falling below a certain floor value you use a
MIN function because the starter workbook calculated expenses as negative amounts. To
set a maximum amount, use a MAX function, with the maximum amount specified as 0,
or a negative value in the formula:

�6DE&B�$�
@����$�C9C���
���
����	�C'
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NOTENOTENOTENOTENOTE Because expenses are expressed as negative amounts, setting an amount above which
an expense should not rise uses a MAX function with one of the arguments set as 0
or a negative “ceiling” value. Setting an amount below which an expense should never
fall uses a MIN function, with one of the arguments set as 0 or a negative “floor” value.

Charting Profit VCharting Profit VCharting Profit VCharting Profit VCharting Profit Volume Analysis Dataolume Analysis Dataolume Analysis Dataolume Analysis Dataolume Analysis Data
Two charts are included with the starter workbook let you look at the results of your profit-
volume analysis graphically. The first chart shows the revenues, costs, and profits at vari-
ous revenue levels. The second shows the revenues plotted against the total fixed and variable
costs; the point at which the revenue line intersects the total fixed and variable costs iden-
tifies the break-even point.

Using the Profit VUsing the Profit VUsing the Profit VUsing the Profit VUsing the Profit Volume Area Chartolume Area Chartolume Area Chartolume Area Chartolume Area Chart
Figure 11-5 shows an area chart of the variable costs, fixed costs, costs varying with prof-
its, and profits forecasted for volumes modeled in a profit volume analysis. To use the area
chart for your own profit volume analysis, simply follow the instructions in the earlier sec-
tion “Using the Profit Volume and Break-Even Analysis Starter Workbook” to enter inputs
for the profit volume and break-even analysis starter workbook.

Figure 11-5 The profit volume area chart.

The profit volume area chart resides on the Profit-Volume Area Chart tab of the workbook.
Click the Profit-Volume Area Chart sheet tab to view the chart once you’ve collected and
entered the starter workbook’s input data.
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Notice that although the total sales are not explicitly included in the chart, they are implicitly
included because the sum of the variable costs, fixed costs, costs varying with profits, and
profits add up to the total sales.

Using the Break Even Line ChartUsing the Break Even Line ChartUsing the Break Even Line ChartUsing the Break Even Line ChartUsing the Break Even Line Chart
Figure 11-6 shows a line chart of total sales plotted against total costs, including variable
costs, fixed costs, and costs varying with profits. To use the line chart for your own break-
even analysis, first follow the instructions in the section “Using the Profit Volume and Break-
Even Analysis Starter Workbook” to enter inputs for the profit volume and break-even
analysis starter workbook.

Figure 11-6 The break-even line chart.

The break-even line chart resides on the Breakeven Line Chart tab of the workbook. Click
the Breakeven Line Chart sheet tab to view the chart once you’ve collected and entered the
starter workbook’s input data.

NOTENOTENOTENOTENOTE Because area and line charts emphasize the differences in a variable or variables over
time, the scaling for the values axis greatly affects the perceived differences. By us-
ing small scaling units, you increase the perceived change in the variable or variables.
By using large scaling units, you decrease the perceived change. In general, common
sense suggests that the scaling units for charts of financial information be determined
by the materiality of the changes. This means that you might need to override the
automatic scaling provided by Excel because it scales the data based on the minimum
and maximum values, not on your subjective definition of materiality.
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Chapter 12

FORECASTING SALES AND COST OF SALESFORECASTING SALES AND COST OF SALESFORECASTING SALES AND COST OF SALESFORECASTING SALES AND COST OF SALESFORECASTING SALES AND COST OF SALES

In This ChapterIn This ChapterIn This ChapterIn This ChapterIn This Chapter
• EasyRefresher™: Sales and Cost of Sales Forecasting

• Using the Sales Forecasting Starter Workbook

• Understanding the Starter Workbook’s Calculations

• Customizing the Starter Workbook

Business planning usually requires detailed forecasts of sales and related variables, such
as cost of sales, gross margins, and the inventory levels required to support the fore-

casted sales. The sales forecasting starter workbook (SALESRPT.XLS) described in this
chapter provides a framework for you to use in forecasting sales, cost of sales, gross mar-
gins, and inventory levels in a variety of businesses, including manufacturing, wholesaling
and retailing, and service firms. This chapter shows how to use the sales forecasting starter
workbook , print it, modify it, and link it with subsidiary spreadsheets.

EasyRefresherEasyRefresherEasyRefresherEasyRefresherEasyRefresher™™™™™:::::
Sales and Cost of Sales ForecastingSales and Cost of Sales ForecastingSales and Cost of Sales ForecastingSales and Cost of Sales ForecastingSales and Cost of Sales Forecasting

Sales forecasting is basic to any business plan or budget and to some investment analysis.
Essentially, you need to collect information for or make forecasts concerning as many as five
related variables.

For example, you typically need to collect the units and dollars of inventory that you al-
ready hold or that you estimate you will hold at the beginning of the sales forecast. In a

343343343343343
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manufacturing firm, these amounts are the sum of the work in process, or partially manu-
factured, inventory and the finished goods, or ready to sell, inventory. In a wholesaling or
retailing firm, these amounts are the sum of those items purchased for resale. You need to
collect both the units of inventory and the dollars of inventory. (In a service business, no
inventory is manufactured or purchased, so these amounts are 0.)

Second, for each period in the forecasting horizon, you need to forecast the number of units
produced if you’re a manufacturer or the number of units purchased if you’re a wholesaler
or retailer. Typically, the amounts cannot be forecasted independent of sales, but sales isn’t
the only variable that affects production or purchases. Other important variables such as
manufacturing capacities and availability of inventory items to be purchased also impact
planned production and purchases.

Third, you need to forecast the costs of producing or purchasing the inventory for each period
over the forecasting horizon. For a manufacturing firm, costs are often forecasted by clas-
sifications such as direct labor (the wages and employee benefits incurred in making the
item), direct material (the raw materials and components that go into the finished prod-
uct), and factory overhead (the miscellaneous and incidental costs associated with making
the item, such as electricity to run the manufacturing equipment). For wholesalers and re-
tailers, forecasted costs are the amounts paid to suppliers for those items purchased for resale.
In a service business, no inventory is manufactured or purchased, so no production or pur-
chase costs exist.

Fourth, you need to forecast the number of units sold and the price per unit sold for each
period over the forecasting horizon. For manufacturers, wholesalers, and retailers, the unit
forecast simply is the number of cars, shirts, or basketballs sold; the unit price forecast is
simply the price at which these items are sold to the customer. For service firms, the unit
forecast simply is the number of times a service is provided or the hours of work performed;
the unit price forecast is simply the price at which the service or work is billed to the
customer.

Fifth, you need to forecast any other variable costs associated with sales. For any type of
business, these other costs might include sales commissions incurred as a result of the sale,
taxes on the sale, and any other costs incurred and directly tied to the sale.

With this information, you should be able to forecast total sales, cost of sales, and margins.
Usually when you forecast sales and cost of sales, you use either the financial accounting or
managerial accounting format. Using the financial accounting format, you calculate sales
revenue, cost of goods sold, and gross sales margin.

Using the managerial accounting format, you calculate the marginal sales revenue, the vari-
able costs, and the marginal contribution. The marginal sales revenue is the number of units
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sold times the unit price at which the sales are made. The variable costs include both the cost
of goods sold, which is the sum of the production or purchasing costs of the items sold, and
also any other variable costs incurred as a result of the sale. The marginal contribution is the
marginal sales revenue minus the variable costs. The marginal contribution is that amount
generated by your sales to pay your fixed costs, those costs that do not vary with sales volumes.
You might want to use a combination of both formats in your forecasting, so the sales and cost
of sales starter workbook amounts to a hybrid of the two formats. You can use sales revenue
for either the financial accounting sales revenue or the managerial accounting marginal sales
revenue. You can use the cost of sales for either the financial accounting cost of goods sold or
the managerial accounting variable costs. Depending on how you use the workbook’s sales
revenue and cost of sales, you can use the gross margin for either the financial accounting gross
sales margin or the managerial accounting marginal contribution. Total sales simply are the
number of units sold times the unit price at which the sales are made. The cost of the goods
sold is the sum of the production or purchasing costs of the items sold. The gross sales mar-
gin is the total sales less the cost of sales. The gross sales margin is that amount actually gen-
erated by your sales to pay for your operating and financing costs. Any amounts left over after
paying these costs represent your profit.

Using the Sales Forecasting Starter WUsing the Sales Forecasting Starter WUsing the Sales Forecasting Starter WUsing the Sales Forecasting Starter WUsing the Sales Forecasting Starter Workbookorkbookorkbookorkbookorkbook
You can use the sales forecasting starter workbook(SALESRTP.XLS), as shown in Figures
12-1 and 12-2, to construct sales forecast schedules for each product or service for which
you want to estimate sales and production activity separately. This starter workbook pro-
vides a framework for the development of your own sales forecasts. To complete it for a
product or service line, you develop and then enter your sales forecasts, your manufactur-
ing or purchasing forecasts, and your beginning inventory levels for work in process and
finished goods.

Given the beginning inventory (expressed both in units and in dollars), the number of units
produced or purchased and their costs by period, and the sales volumes and unit sales prices
by period, this workbook details and calculates the total sales, production activity, and in-
ventory balances by period on the forecasting horizon. You need this information to calcu-
late product sales and gross margins, business profits and losses, and business cash flows,
and you need it to report the inventory balance on the balance sheet.

To enter your own data in sales forecasting starter workbook, follow these steps:

1. Open the sales forecasting starter workbook, SALESRPT.XLS, from the companion CD.
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The workbook initially contains the default inputs shown in Figure 12-1.

Figure 12-1 The inputs area of the sales forecasting starter workbook.

2. Enter the beginning inventory balance in dollars and in units on hand for the first period.

The values you enter for Units on Hand and Balance in Dollars under Beginning Inven-
tory come from your accounting records; they document your starting inventory balances.

Notice that subsequent periods’ beginning inventory figures are calculated, not entered,
using the forecasts of sales and manufacturing or purchasing activity.

3. Enter the units produced or purchased for each period over the forecasting horizon.

The period production figures stem from your forecasts of the anticipated manufactur-
ing or the anticipated purchasing volumes necessary to support the sales plan.

TIPTIPTIPTIPTIP For manufacturing firms, the number of units in the starting inventory balance and
the number of units produced should be expressed in equivalent units. For example,
100 units that are 50% complete are included in the schedule instead as 50 units that
are 100% complete. This approach is necessary because if you don’t use equivalent
units, only a percentage of the costs are included and the calculated unit cost will be
too low.

4. Enter the production costs (direct labor, direct material, and factory overhead) associ-
ated with manufacturing or purchasing volumes forecasted for each period over the
forecasting horizon.

The production costs—Direct Labor, Direct Material, and Factory Overhead—are those
costs associated with manufacturing or purchasing the product. If you are in a wholesale
or retail business that has no manufacturing activity, enter only the Direct Material value
(which should be called purchases).
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5. Enter the units sold and the unit sales price forecasted for each period over the forecast-
ing horizon.

Forecast the units sold and the unit sales price based on your sales and marketing research.
In general, you estimate future sales based on your past sales history and expectations about
future orders.

6. Enter any other variable costs associated with consummating a sale for each period over
the forecasting horizon.

Other variable costs associated with a sale might include commissions or bonuses owed
to the salespeople who close the sale, bad debt expense that might be expressed as a func-
tion of the sale, and marketing costs related to packaging and distributing the product.
You’ll often enter this item as a formula that is calculated from unit sales, unit sales price,
or the production/purchase costs.

Understanding the StarterUnderstanding the StarterUnderstanding the StarterUnderstanding the StarterUnderstanding the Starter
WWWWWorkbook’orkbook’orkbook’orkbook’orkbook’s Calculationss Calculationss Calculationss Calculationss Calculations

The sales forecasting starter workbook has five parts: the Sales Forecast heading box, the
Sales Forecast Inputs (discussed above), Cost Totals and Statistics, Sales and Gross Mar-
gin Forecast, and Inventory Forecast.

Sales Forecast ScheduleSales Forecast ScheduleSales Forecast ScheduleSales Forecast ScheduleSales Forecast Schedule
The Sales Forecast Schedule heading box provides column headings for the schedules in
the starter workbook. It uses a single formula to calculate the period number. The period
identifier simply numbers the time periods for which sales, manufacturing or purchasing,
and inventory levels are forecasted. You’ll probably want the number of periods in your Sales
Forecast Inputs schedule to correspond to the number of periods in the other schedules that
make up your financial forecasting model. The first period is stored in cell B4 as the inte-
ger 1. Subsequent period numbers are calculated as 1 plus the previous period.

Cost TCost TCost TCost TCost Totals and Statisticsotals and Statisticsotals and Statisticsotals and Statisticsotals and Statistics
The Cost Totals and Statistics schedule calculates the total production and purchase costs,
as well as the beginning, produced or purchased, and weighted average unit costs (see
Figure 12-2). It has four rows that contain calculated data.
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Figure 12-2 The schedule calculated by the sales forecasting starter workbook.

TTTTTotal Production/Purchase Costsotal Production/Purchase Costsotal Production/Purchase Costsotal Production/Purchase Costsotal Production/Purchase Costs
The Total Production/Purchase Costs value is simply the sum of the Direct Labor, Direct
Material, and Factory Overhead values. For a wholesaler or retailer, because the Direct Labor
and Factory Overhead figures, by definition, are 0, the total cost is the same as the Direct
Material cost. For a service firm, no inventory might be manufactured or purchased for resale.
Therefore, this amount might be 0.

The formula for the first period is:

������������

The formula for the second period is:

�	���	���	��

and so on.

Beginning Inventory Unit CostBeginning Inventory Unit CostBeginning Inventory Unit CostBeginning Inventory Unit CostBeginning Inventory Unit Cost
The Beginning Inventory Unit Cost value represents the cost of producing one of the units
held in the beginning inventory. It is calculated by dividing the Beginning Dollars on Hand
value by the Beginning Units on Hand value calculated in the Inventory Forecast sched-
ule. For example, the formula for the first period is:

���
����
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The formula for the second period is:

�	�
�	��

and so on.

Produced/Purchased Unit CostProduced/Purchased Unit CostProduced/Purchased Unit CostProduced/Purchased Unit CostProduced/Purchased Unit Cost
The Produced/Purchased Unit Cost value represents the cost of producing or purchasing
one of the units manufactured or bought during the period. Although the inventory bal-
ances reported on this schedule use an average cost inventory assumption, you can use this
value to construct alternative inventory costing methods, such as First-In-First-Out (FIFO)
and Last-In-First-Out (LIFO). (FIFO assumes that the first items purchased or produced
are the first items sold; LIFO assumes that the last items purchased or produced are the first
items sold. In a period of rising prices, FIFO calculates lower cost of goods sold and higher
ending inventory.)

The formula for the first period is:

������


The formula for the second period is:

�	���	


and so on.

WWWWWeighted Aeighted Aeighted Aeighted Aeighted Average Unit Costverage Unit Costverage Unit Costverage Unit Costverage Unit Cost
The Weighted Average Unit Cost value represents the average cost of the product units,
considering both the beginning inventory balance and the period production or purchase
inventory. This is the per unit cost used to calculate both the cost of sales and next period’s
beginning inventory levels.

The formula divides the total of the inventory Beginning Dollars on Hand and the Total
Production/Purchase Costs values by the total of the inventory Beginning Units on Hand
and the Units Produced/Purchased values. For example, the formula for the first period is:

����
������������
�

The formula for the second period is:

��	�
�	�����	���	
�

and so on.
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Sales and Gross Margin ForecastSales and Gross Margin ForecastSales and Gross Margin ForecastSales and Gross Margin ForecastSales and Gross Margin Forecast
The Sales and Gross Margin Forecast schedule calculates the total sales, cost of goods sold,
other variable costs, total cost of sales, and gross sales margin. It has five rows of data.

TTTTTotal Salesotal Salesotal Salesotal Salesotal Sales
The Total Sales figure represents the total sales made over the period. The Total Sales for-
mula multiplies the Unit Sales value by the Unit Sales price value. For example, the first
period total sales formula is:

���
����

The second period total sales formula is:

�	�
�	��

and so on.

Cost of Goods SoldCost of Goods SoldCost of Goods SoldCost of Goods SoldCost of Goods Sold
The Cost of Goods Sold figure shows the total cost of manufacturing or purchasing the items
sold during the period. The formula multiplies the Unit Sales value for the period by the
Weighted Average Unit Cost value for the period. For example, the formula for the first
period is:

���
���


The formula for the second period is:

�	�
�	�


and so on.

Other VOther VOther VOther VOther Variable Costsariable Costsariable Costsariable Costsariable Costs
The Other Variable Costs figure shows the other direct costs associated with consummat-
ing a sale. The value is simply pulled from the cell in which you entered this figure in the
Sales Forecast Inputs schedule.

TTTTTotal Cost of Salesotal Cost of Salesotal Cost of Salesotal Cost of Salesotal Cost of Sales
The Total Cost of Sales figure shows the total cost of goods sold and other costs related to
the sales. The value is the sum of the Cost of Goods Sold and Other Variable Costs values.
For example, the formula for the first period is:

��������
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The formula for the second period is:

�	���	��

and so on.

Gross Sales MarginGross Sales MarginGross Sales MarginGross Sales MarginGross Sales Margin
The Gross Sales Margin figure shows the amount remaining from sale proceeds after de-
ducting the cost of sales. The Gross Sales Margin figure represents the funds that go to-
ward paying your fixed costs and profits. The formula is the Total Sales value less the Total
Cost of Sales value. For example, the formula for the first period is:

���
����

The formula for the second period is:

�	�
�	��

and so on.

Inventory ForecastInventory ForecastInventory ForecastInventory ForecastInventory Forecast
The Inventory Forecast schedule calculates the beginning inventory balance, the change in
inventory balance, and the ending inventory balance, each in dollars and in units. The sched-
ule has eight rows that contain calculated data.

Beginning Units on HandBeginning Units on HandBeginning Units on HandBeginning Units on HandBeginning Units on Hand
The Beginning Units on Hand figure shows the number of complete products you have
available for resale at the beginning of the period. For the first forecasting period, the Be-
ginning Units on Hand figure is simply pulled from the Sales Forecast Inputs schedule. In
subsequent periods, it is taken from the cell containing the previous period’s Ending Units
on Hand.

Plus: Units Produced/PurchasedPlus: Units Produced/PurchasedPlus: Units Produced/PurchasedPlus: Units Produced/PurchasedPlus: Units Produced/Purchased
The Units Produced/Purchased figure shows the number of equivalent units manufactured
or the number of units bought during the period. The number is pulled from the Sales
Forecast Inputs schedule.

Less: Units SoldLess: Units SoldLess: Units SoldLess: Units SoldLess: Units Sold
The Units Sold figure shows the number of units in inventory sold during the period. The
number is pulled from the Unit Sales forecast in the Sales Forecast Inputs schedule.
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Ending Units on HandEnding Units on HandEnding Units on HandEnding Units on HandEnding Units on Hand
The Ending Units on Hand figure shows the number of units of inventory held at the end
of the period. This number is always the same as the number of units held at the beginning
of the next period.

The number is the Beginning Units on Hand value plus the Units Produced/Purchased value
for the period minus the Units Sold value for the period. For example, the formula for the
first period is:

������������

The formula for the second period is:

�	���	���	��

and so on.

Beginning Dollars on HandBeginning Dollars on HandBeginning Dollars on HandBeginning Dollars on HandBeginning Dollars on Hand
The Beginning Dollars on Hand figure shows the dollar cost of the completed and partially
completed products that you have available in inventory for resale. The number for the first
period is pulled from the Sales Forecast Inputs schedule. In subsequent periods, the num-
ber is taken from the previous period’s Ending Dollars on Hand.

Plus: Dollars Produced/PurchasedPlus: Dollars Produced/PurchasedPlus: Dollars Produced/PurchasedPlus: Dollars Produced/PurchasedPlus: Dollars Produced/Purchased
The Dollars Produced/Purchased figure shows the dollar cost of the units manufactured or
bought during the period, using the weighted average unit cost as the cost per unit. The
number is pulled from Total Production/Purchase Costs in the Cost Totals and Statistics
schedule.

Less: Dollars SoldLess: Dollars SoldLess: Dollars SoldLess: Dollars SoldLess: Dollars Sold
The Dollars Sold figure shows the dollar cost of the units sold during the period, using the
weighted average unit cost as the cost per unit. This amount is pulled from Cost of Goods
Sold in the Sales and Gross Margin Forecast.

Ending Dollars on HandEnding Dollars on HandEnding Dollars on HandEnding Dollars on HandEnding Dollars on Hand
The Ending Dollars on Hand figure shows the dollar cost of the inventory held at the end
of the period. This number is always the same as the dollar cost of the inventory held at the
beginning of the next period.
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If you are in a manufacturing business, you can use this amount as the dollar cost of the work
in process and finished inventory that is included in the Balance Sheet. If you are in a
wholesale or retail business, you use this amount as the dollar cost of all the inventory that
is included in the balance sheet.

The Ending Dollars on Hand formula adds the Beginning Dollars on Hand and Dollars
Produced/Purchased values and then subtracts the Dollars Sold value. For example, the
formula for the first period is:

���
��������

The formula for the second period is:

�	�
�	���	��

and so on.

Customizing the Starter WCustomizing the Starter WCustomizing the Starter WCustomizing the Starter WCustomizing the Starter Workbookorkbookorkbookorkbookorkbook
You can use the sales forecasting starter workbook without modification for many sales
forecasts. However, you might want to change the workbook so that it more closely matches
your requirements. For example, you can add text that describes the product being manu-
factured or purchased and for which sales are forecasted. You can also increase or decrease
the number of periods. For example, you can increase the number of periods to 12 if your
periods are months and you want to forecast an entire year.

NOTENOTENOTENOTENOTE Before you change anything in the starter workbook other than the Sales Forecast
Inputs schedule, unprotect the document.

To increase the number of periods, remove the borders from the last column; then copy the
current last column to the right as needed. To decrease the number of periods, simply de-
lete any unneeded column from the right side of the schedule. When you finish these steps,
you can replace the borders on the right and reinstate cell protection as needed.
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Chapter 13

BUILDING A CAPITBUILDING A CAPITBUILDING A CAPITBUILDING A CAPITBUILDING A CAPITAL BUDGETING WORKBOOKAL BUDGETING WORKBOOKAL BUDGETING WORKBOOKAL BUDGETING WORKBOOKAL BUDGETING WORKBOOK

In This ChapterIn This ChapterIn This ChapterIn This ChapterIn This Chapter
• EasyRefresher™: Cash Flow Forecasting and Analysis

• Using the Cash Flow Forecast and Analysis Starter Workbook

• Understanding the Starter Workbook’s Calculations

• Customizing the Starter Workbook

Capital budgeting and investment analysis require that you forecast pretax and after-
tax cash flows based on both holding and disposing of each asset or investment. Fi-

nancial measures of profitability and liquidity are applied to these cash flows. The cash flow
forecast and analysis starter workbook (CASHFLOW.XLS) described in this chapter pro-
vides a framework for forecasting pretax and after-tax cash flows, internal rates of return,
internal rates of return adjusted for reinvestment of interim cash flows, net present values,
and payback periods. You should find this starter workbook useful for cash flow forecasts
for both capital assets and financial investments. This chapter shows how to use the cash
flow forecast and analysis starter workbook, print it, modify it, and combine it with sub-
sidiary spreadsheets.

EasyRefresherEasyRefresherEasyRefresherEasyRefresherEasyRefresher™™™™™:::::
Cash Flow Forecasting and AnalysisCash Flow Forecasting and AnalysisCash Flow Forecasting and AnalysisCash Flow Forecasting and AnalysisCash Flow Forecasting and Analysis

Cash flow forecasting and analysis, a basic component of capital budgeting and invest-
ment analysis, requires that you forecast each of the variables that might affect cash flows
on the forecasting horizon. These variables include the initial outlay to acquire an asset

355355355355355
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or investment, the cash inflows and the cash outflows from holding an asset or investment,
and any cash flows from disposing of an asset or investment. Using these variables, you can
forecast the initial cash investment, the operating cash flows, and any liquidation cash flows.

To these cash flows, you apply profitability and liquidity measures. Because all the profit-
ability measures use discounting, it’s important to understand what discounting means.
Discounting is the technique of reducing future cash to its equivalent in current cash, thereby
providing a basis for an “apples-to-apples” comparison. To convert future cash amounts to
current cash amounts, you first need to determine the time value of money, commonly called
the interest rate, or the discount rate. The discount rate applied one period at a time is the
period discount rate. To discount future cash into equivalent current cash, you divide the
cash flow by the sum of one plus the period discount rate as many times as there are peri-
ods. For example, if the period discount rate equals 10% and you want to convert a $2,300
cash flow two years from now into equivalent current cash, you make the following
calculation:

����������	
������	


or:

����������	
�

Similarly, if you have a cash flow of $5,000 occurring five years from now, you make the
following calculation:

����������	
������	
������	
������	
������	


or:

����������	
�

In any of the discounted cash flow profitability measures, this is the basic calculation: dis-
counting future cash into its equivalent in current cash by using the time value of money
expressed as an interest rate. With this background, you will be better able to understand
the definitions of the profitability measures employed in the cash flow forecast and analy-
sis starter workbook.

The internal rate of return, another term used in the starter workbook, is the discount rate
that equates all the future cash flows to the initial cash investment. In other words, given a
stated initial cash investment and a set of stated cash flows, the internal rate of return cal-
culates the assumed interest rate delivered by the investment.

The internal rate of return adjusted for reinvestment of the interim cash flows, sometimes
called the adjusted rate of return, is like the internal rate of return measure except that it
assumes cash flows occurring between the beginning and the end of the forecasting hori-
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zon are reinvested until the end of the forecasting horizon at some stated reinvestment rate
and then are paid at the end of the forecasting horizon with the final cash flow.

Although the internal rate of return and adjusted rate of return measures calculate the as-
sumed interest rate based on the stated initial investment and the stated future cash flows,
the net present value measure calculates an assumed initial investment based on the stated
future cash flows and a stated interest rate. By comparing the actual investment with the
assumed investment, you discover whether the investment is falling short of, meeting, or
exceeding your stated interest rate. When the assumed initial investment falls short of the
actual initial investment, the internal rate of return that the asset delivers falls short of
the discount rate. When the assumed initial investment equals the actual initial investment,
the internal rate of return that the asset delivers equals the discount rate. When the assumed
initial investment exceeds the actual investment, the internal rate of return delivered by the
asset exceeds the discount rate.

The starter workbook also incorporates a common liquidity, or closeness to cash, measure:
the payback period. The payback period measure indicates how many periods are required
to pay back or return the initial cash investment. Although liquidity is generally less im-
portant than profitability, in some situations businesses prefer more-liquid investments to
less-liquid investments.

Using the Cash Flow ForecastUsing the Cash Flow ForecastUsing the Cash Flow ForecastUsing the Cash Flow ForecastUsing the Cash Flow Forecast
and Analysis Starter Wand Analysis Starter Wand Analysis Starter Wand Analysis Starter Wand Analysis Starter Workbookorkbookorkbookorkbookorkbook

You can use the cash flow forecast and analysis starter workbook, as shown in Figures
13-1 through 13-5, to construct cash flow forecasts and analysis summaries for assets or in-
vestments for which you want to measure profitability and liquidity. To complete it for an
asset or investment, develop and then enter information on the initial cash outlay needed
to acquire the asset or investment, information on the cash inflows and outflows resulting
from holding the asset or investment, and information on any residual cash flows from
disposing of the asset or investment.

Given a set of data that includes your initial cash investment, sales and cost of sales, oper-
ating expenses, interest expenses, marginal income tax rates, depreciation and other non-
cash expenses, and debt principal payments and other cash nonexpenses, this starter
workbook calculates the operating profit (or loss) and cash flows stemming from holding
an investment. (Noncash expenses are those expenses, such as depreciation, that do not
require any cash outflow. Other noncash expenses include the depletion expense of using
up an intangible asset. Cash nonexpenses are those cash payments, such as debt principal
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payments, that represent a cash outflow but that are not considered an expense when calcu-
lating profit.) Given a set of data that includes gross residuals, transaction/disposal costs,
outstanding debt, nontaxable portions of the residual, and marginal capital gains tax rates, this
starter workbook calculates the capital gain (or loss) and cash flows stemming from dispos-
ing of an asset or investment. (The gross residual is the amount you can sell the asset or in-
vestment for. The marginal capital gains tax rate is the percentage that, when multiplied by
the capital gains, correctly calculates the capital gains tax.) Given all of this data and your
reinvestment and discount rates, the workbook calculates pretax and after-tax internal rates
of return, pretax and after-tax adjusted rates of return, pretax and after-tax net present val-
ues, and the asset or investment payback period.  You need some or all of this information to
evaluate the economics of alternative investments and assets and to calculate overall profits
(or losses), overall capital gains (or losses), and overall cash flows.

To enter your own data in the cash flow forecast and analysis starter workbook, follow these
steps:

1. Open the cash flow forecast and analysis starter workbook, CASHFLOW.XLS, from
the companion CD.

The starter workbook initially contains the default inputs shown in Figure 13-1.

Figure 13-1 The inputs area of the cash flow forecast and analysis starter workbook.

2. Enter the Initial Cash Investment value.

The initial cash investment is the amount required to acquire the investment. Enter a
cash outflow as a positive amount and a cash inflow as a negative amount. If you use debt
to fund a portion of the purchase, the initial cash investment is probably the gross sales
price of the asset less the amount of the debt.
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3. Enter the Pretax and After-Tax Reinvestment Rate values.

The Pretax and After-Tax Reinvestment Rate figures apply to the adjusted rate of return
calculations. The rates represent the forecasted returns at which interim cash flows will
be reinvested over the holding period. Generally, pretax rates approximate the yields
delivered by intermediate-term taxable bonds, and the after-tax rates approximate the
yields delivered by intermediate-term tax-exempt bonds. You don’t want to commingle
returns with different tax treatment. Both the pretax return and the interest income from
a taxable bond are taxable. Both the after-tax return and the interest income from a tax-
exempt bond are nontaxable. You pick bonds with intermediate maturities because the
maturity of the asset or investment is typically intermediate.

NOTENOTENOTENOTENOTE You use the pretax reinvestment rate to calculate pretax adjusted rates of return, so
if you do not want to calculate pretax adjusted rates of return, you do not need to
enter this value. And you use the after-tax reinvestment rate to calculate after-tax
adjusted rates of return, so if you do not want to calculate after-tax adjusted rates
of return, you do not need to enter this value.

4. Enter the Pretax and After-Tax Discount Rate values.

The Pretax and After-Tax Discount Rate figures apply to the net present value calcula-
tions. Generally, the pretax discount rate approximates the pretax internal rate of return
delivered on assets and investments with a similar level of risk, and the after-tax discount
rate approximates the after-tax internal rate of return delivered by similarly risky assets
and investments. However, wide diversity continues to exist in both the theory and prac-
tice of developing and using appropriate discount rates for net present value analysis.

NOTENOTENOTENOTENOTE You use the pretax discount rate value to calculate pretax net present values, so if you
do not want to calculate pretax net present values, you do not need to enter this value.
And you use the after-tax discount rate value to calculate after-tax net present val-
ues, so if you do not want to calculate after-tax net present values, you do not need
to enter this value.

5. Enter the Gross Sales value forecasted for each period of the forecasting horizon.

The Gross Sales values represent the forecasted sales generated by the asset or invest-
ment over each of the periods of the forecasting horizon. You use these forecasts to es-
timate the income tax expense and the cash flows. Accordingly, implicit in the construction
of the starter workbook is the assumption that you use cash-basis accounting for income
tax purposes and for development of the sales forecasts.

Enter cash inflows as positive amounts and cash outflows as negative amounts. (If you
are analyzing the cash flows from financial assts, this amount might be the investment
revenue forecasted for each period. If you are analyzing the cash flows from assets that
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deliver productivity or efficiency gains, this amount might be the cost savings forecasted
for each period.)

6. Enter the Cost of Sales values forecasted for each period of the forecasting horizon.

The Cost of Sales values represent the forecasted costs that are tied to sales generated
over the forecasting horizon. These values might include cost of goods sold, selling costs,
and perhaps other variable sales costs, such as commissions owed salespeople. You use
these forecasts to estimate the taxable income and the cash flows.

Enter cash outflows as positive amounts and cash inflows as negative amounts. (If you
are analyzing the cash flows from a financial asset or an asset that delivers productivity
gains, this amount might be 0 for each period.)

7. Enter the Cost Center costs for Cost Centers 1, 2, and 3.

The operating expenses for Cost Centers 1, 2, and 3 represent the cash basis operating
expenses for the forecasting horizon. These values might be three expense classifications
related to holding the asset or investment, or they might be the total expenses for three
groups of expenses. You use these forecasts to estimate the taxable income and the cash
flows.

In the Cost Center 1 Costs row, enter those costs that fall into the first classification or
category. In the Cost Center 2 Costs row, enter those costs that fall into the second clas-
sification or category. In the Cost Center 3 Costs row, enter those costs that fall into the
third classification or category.  Be sure to enter cash outflows as positive amounts and
cash inflows as negative amounts.

8. Enter the Interest Expense value, the cost of carrying any debt used to fund a portion
of the asset or investment purchase.

The Interest Expense values represent the period interest expense of carrying any debt
related to the asset purchase. The interest expense equals 0 when you use no debt in the
asset or investment purchase. You use these forecasts to estimate the taxable income and
the cash flows.

9. Enter the Marginal Income Tax Rate values.

The Marginal Income Tax Rate value is the percentage that, when multiplied by the
operating profit (or loss) for the period, calculates the income tax expense (or savings).
If you are interested only in calculating pretax profit measures, enter 0 as this amount.

10. Enter the Depreciation expenses included in the expense categories 1, 2, or 3 of the
forecasting horizon.

The Depreciation expenses represent the amounts of depreciation included in operat-
ing expenses for Cost Centers 1, 2, and 3 for the forecasting horizon. When no depre-
ciation is included in the operating expenses for Cost Centers 1, 2, and 3, this amount
equals 0.
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11. Enter the Other Noncash Expenses values for the forecasting horizon.

The Other Noncash Expenses values represent the amounts of noncash expenses other than
depreciation, included in operating expenses for Cost Centers 1, 2, and 3 for the forecast-
ing horizon. Examples of such noncash expenses include the depletion of natural resource
assets and the amortization of intangible assets. When no other noncash expenses exist in
the operating expenses for Cost Centers 1, 2, and 3, these amounts equal 0.

12. Enter the Debt Principal Payments values.

The Debt Principal Payments values represent the cash paid out to reduce any debt used
to fund any portions of the asset or investment purchase. If you use no debt in the asset
or investment purchase or you use debt for which the payments you made include only
interest, these amounts equal 0.

13. Enter the Other Cash Nonexpenses values.

The Other Cash Nonexpenses values represent the amounts of cash nonexpenses, other
than debt principal payments, that affect cash flows but not profits. Examples of such
cash nonexpenses include the expenses that are not deductible for calculation of taxable
profits, such as life insurance on key employees, and expenditures that are not expenses,
such as deposits paid to vendors and suppliers.

14. Enter the Gross Residual value forecasted for each period of the forecasting horizon.

The Gross Residual values represent the figures at which you can dispose of the asset or
investment on the forecasting horizon. You use these amounts to calculate the capital gains
(or losses) and the liquidation cash flows. If the asset or investment cannot be liquidated
except at the end of the holding period, you need to enter only the final residual
forecast.

15. Enter the Transaction/Disposal Costs values.

The Transaction/Disposal Costs values represent any incidental expenses or costs of dis-
posing of the asset or investment. Examples include removal costs and brokerage fees.
You use these amounts to calculate the capital gains (or losses) and the liquidation cash
flows. You need only enter Transaction/Disposal Costs figures for those periods for which
you forecast a gross residual.

16. Enter the Outstanding Debt on Asset(s) values.

The Outstanding Debt on Asset(s) values represent the debt that you will pay off as a
result of disposing of the asset. You need to enter outstanding debt figures only for those
periods for which you forecast a gross residual.

17. Enter the Nontaxable Portion of Residual values.

The Nontaxable Portion of Residual values represent those amounts of the cash re-
ceived upon disposal that are not subject to capital gains taxes. You use these amounts
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to calculate the capital gains (or losses) and the liquidation cash flows. Typically, the non-
taxable portion of the residual is the net book value of the asset or investment. If no de-
preciation has been charged, this means the nontaxable portion equals the original cost.
You need to enter the Nontaxable Portion of Residual figures only for those periods for
which you forecast a gross residual.

18. Enter the Marginal Tax Rate on Residual value.

The Marginal Tax Rate on Residual, or capital gains rate, represents the percentage that,
when multiplied by the net gain or loss stemming from the disposal of the asset, calcu-
lates the capital gains tax expense (or savings). You need to enter Marginal Tax Rate on
Residual figures only for those periods for which you forecast a gross residual.

After you enter the required inputs, the starter workbook makes the calculations necessary to
construct pro forma cash flow forecasts and calculate a standard set of investment measures.

Understanding the StarterUnderstanding the StarterUnderstanding the StarterUnderstanding the StarterUnderstanding the Starter
WWWWWorkbook’orkbook’orkbook’orkbook’orkbook’s Calculationss Calculationss Calculationss Calculationss Calculations

The cash flow forecast and analysis starter workbook has eight parts: the inputs area, the
Profit and Loss Statement, the Gain and Loss Statement, the Operating Cash Flow State-
ment, the Liquidation Cash Flow Statement, the Cash Flow Analysis, the Pretax Cash Flow
Scenarios, and the After-Tax Cash Flow Scenarios.

Cash Flow Forecasting InputsCash Flow Forecasting InputsCash Flow Forecasting InputsCash Flow Forecasting InputsCash Flow Forecasting Inputs
Only one set of formulas exists in the inputs area of the cash flow forecast and analysis starter
workbook: the one in the second row that identifies the period for which the results are
calculated. The rest of the rows contain input cells where you can enter your own data. Unless
you turn off cell protection, these are the only cells in which you can enter data.

The period identifier simply numbers the periods forecasted. The start of the first period
is stored as the integer 0. (Using 0 as the starting balance is the traditional way to identify
those cash flows that are not discounted because they occur at the beginning of the fore-
casting horizon.) Periods that follow are stored as the previous period plus 1.

NOTENOTENOTENOTENOTE The period identifiers are formatted with a custom format that places the word pe-
riod in front of the period identifier. If you want to change this, simply use another
number format.
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Profit and Loss StatementProfit and Loss StatementProfit and Loss StatementProfit and Loss StatementProfit and Loss Statement
The Profit and Loss Statement schedule has 12 rows that contain calculated data (see
Figure 13-2).

Figure 13-2 The Profit and Loss Statement area of the cash flow forecast and analysis starter
workbook.

Gross SalesGross SalesGross SalesGross SalesGross Sales
The Gross Sales figures show the sales estimates. You enter this amount in the inputs area
of the starter workbook. The Profit and Loss Statement simply references the input value
you supply.

Less: Cost of SalesLess: Cost of SalesLess: Cost of SalesLess: Cost of SalesLess: Cost of Sales
The Cost of Sales figures show the cost of sales estimates. You enter this amount in the inputs
area of the starter workbook. Again, the Profit and Loss Statement simply references the
input value you supply.

Gross MarginGross MarginGross MarginGross MarginGross Margin
The Gross Margin figures show the amounts left over from the sales proceeds after paying
for the cost of sales. The Gross Margin figures represent the amount of cash that goes to-
ward paying your other expenses and your profits.
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The Gross Margin value for each period is the Gross Sales figure for the period less the Cost
of Sales figure. But because the Cost of Sales figures are pulled into the Profit and Loss
Statement as negative amounts, the Gross Margin formula simply adds the positive Gross
Sales figure to the negative Cost of Sales figure. For example, the formula for the first
period is:

�
���
��

The formula for the second period is:

��������

and so on.

Operating Expenses – Cost Centers 1, 2, and 3Operating Expenses – Cost Centers 1, 2, and 3Operating Expenses – Cost Centers 1, 2, and 3Operating Expenses – Cost Centers 1, 2, and 3Operating Expenses – Cost Centers 1, 2, and 3
The figures in these three rows show the amounts of the operating expenses for the three
categories entered in the inputs area of the starter workbook.

TTTTTotal Operating Expensesotal Operating Expensesotal Operating Expensesotal Operating Expensesotal Operating Expenses
The Total Operating Expenses figures show the sums of the operating expenses entered in
the inputs area of the starter workbook for the three expense categories. For example, the
formula for the first period is:

�����
���
��


The formula for the second period is:

������������


and so on.

Operating IncomeOperating IncomeOperating IncomeOperating IncomeOperating Income
The Operating Income figures show the amounts of sales dollars left after paying the cost
of sales and the operating expenses. The Operating Income figures represent the amounts
that go toward paying financing expenses, income taxes, and profits.

The Operating Income value for each period is the Gross Margin figure for the period minus
the Total Operating Expenses figure. For example, the formula for the first period is:

�
���
��

The formula for the second period is:

��������

and so on.
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Interest ExpenseInterest ExpenseInterest ExpenseInterest ExpenseInterest Expense
The Interest Expense figures show the amounts required to carry any debt used to fund
portions of your asset or investment purchase. If you used no debt to fund the purchase, these
amounts are 0.

The Interest Expense value for each period is the value you enter in the inputs area of the
starter workbook.

Net Income (Loss) Before TNet Income (Loss) Before TNet Income (Loss) Before TNet Income (Loss) Before TNet Income (Loss) Before Taxesaxesaxesaxesaxes
The Net Income (Loss) Before Taxes figures represent the amounts of operating income
left after paying any interest expense. These amounts represent your taxable operating profits.

The Net Income (Loss) Before Taxes figure for each period is the Operating Income fig-
ure minus the Interest Expense figure. For example, the formula for the first period is:

�
���
��

The formula for the second period is:

��������

and so on.

Income TIncome TIncome TIncome TIncome Tax Expenses (Savings)ax Expenses (Savings)ax Expenses (Savings)ax Expenses (Savings)ax Expenses (Savings)
The Income Tax Expenses (Savings) figures show the forecasted income tax expenses (or
savings) using the pretax operating profits calculated and the marginal income tax rates
entered in the inputs area of the starter workbook.

The Income Tax Expenses (Savings) figure for each period is the Net Income (Loss) Be-
fore Taxes figure multiplied by the Marginal Income Tax Rate figure. For example, the
formula for the first period is:

�
���
��

The formula for the second period is:

��������

and so on.

Net Income (Loss) After TNet Income (Loss) After TNet Income (Loss) After TNet Income (Loss) After TNet Income (Loss) After Taxesaxesaxesaxesaxes
The Net Income (Loss) After Taxes figures show the after-tax profits of holding the asset
or investment.
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The Net Income (Loss) After Taxes value for each period is the Net Income (Loss) Before
Taxes figure minus the Income Tax Expenses (Savings) figure. For example, the formula for
the first period is:

�
�����

The formula for the second period is:

��������

and so on.

Gain and Loss StatementGain and Loss StatementGain and Loss StatementGain and Loss StatementGain and Loss Statement
The Gain and Loss Statement schedule has seven rows of calculated data (see Figure 13-2).

Gross ResidualGross ResidualGross ResidualGross ResidualGross Residual
The Gross Residual figures show the total amounts for which the asset or investment can
be liquidated for each period of the forecasting horizon. You enter these figures in the in-
puts area of the starter workbook.

Less: TLess: TLess: TLess: TLess: Transaction/Disposal Costsransaction/Disposal Costsransaction/Disposal Costsransaction/Disposal Costsransaction/Disposal Costs
The Transaction/Disposal Costs figures show the costs associated with liquidating the as-
set or investment for each period of the forecasting horizon. You enter these figures in the
inputs area of the starter workbook.

Net ResidualNet ResidualNet ResidualNet ResidualNet Residual
The Net Residual figures are the amounts left over from liquidating an asset or investment
after paying any transaction or disposal costs, using the Gross Residual figures and the
Transaction/Disposal Costs figures.

The Net Residual figure for each period is the Gross Residual figure minus the Transac-
tion/Disposal Costs figure. But because the Transaction/Disposal Costs figure is pulled into
the Gain and Loss Statement schedule as a negative amount, the Net Residual formula
simply adds the positive Gross Residual figure to the negative Transaction/Disposal Costs
figure. For example, the formula for the first period is:

�
���
��

The formula for the second period is:

��������

and so on.
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Nontaxable Portion of ResidualNontaxable Portion of ResidualNontaxable Portion of ResidualNontaxable Portion of ResidualNontaxable Portion of Residual
The Nontaxable Portion of Residual figures show the amounts of the residuals that are not
included in capital gains or losses calculations. You enter these figures in the inputs area of
the starter workbook.

Pretax Gain (Loss) on DisposalPretax Gain (Loss) on DisposalPretax Gain (Loss) on DisposalPretax Gain (Loss) on DisposalPretax Gain (Loss) on Disposal
The Pretax Gain (Loss) on Disposal figures are the capital gains or losses that must be
included in capital gains tax calculations.

The Pretax Gain (Loss) on Disposal figure for each period is the Net Residual figure mi-
nus the Nontaxable Portion of Residual figure. For example, the formula for the first
period is:

�
���
��

The formula for the second period is:

��������

and so on.

Income TIncome TIncome TIncome TIncome Tax Expenses (Savings)ax Expenses (Savings)ax Expenses (Savings)ax Expenses (Savings)ax Expenses (Savings)
The Income Tax Expenses (Savings) figures represent the tax effect of the liquidation of
the asset or investment, calculated by using the Pretax Gain (Loss) on Disposal figures and
the Marginal Income Tax Rate figures entered in the inputs area of the starter workbook.

The Income Tax Expenses (Savings) value for each period is calculated by multiplying the
Marginal Tax Rate on Residual figure by the Pretax Gain (Loss) on Disposal figure. For
example, the formula for the first period is:

�
���
��

The formula for the second period is:

��������

and so on.

AfterAfterAfterAfterAfter-T-T-T-T-Tax Gain (Loss) on Disposalax Gain (Loss) on Disposalax Gain (Loss) on Disposalax Gain (Loss) on Disposalax Gain (Loss) on Disposal
The After-Tax Gain (Loss) on Disposal figures show the after-tax profit (or loss) from liq-
uidating the asset or investment.
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The After-Tax Gain (Loss) on Disposal value for each period is the Pretax Gain (Loss) on
Disposal figure minus the Income Tax Expenses (Savings) figure stemming from the dis-
posal. For example, the formula for the first period is:

�
���
��

The formula for the second period is:

��������

and so on.

Operating Cash Flow StatementOperating Cash Flow StatementOperating Cash Flow StatementOperating Cash Flow StatementOperating Cash Flow Statement
The Operating Cash Flow Statement schedule has eight rows with calculated data (see
Figure 13-3).

Figure 13-3 The Operating Cash Flows and Liquidation Cash Flows schedules of the cash flow
forecast and analysis starter workbook.

Net Income Before TNet Income Before TNet Income Before TNet Income Before TNet Income Before Taxesaxesaxesaxesaxes
The Net Income Before Taxes figure shows the pretax profits calculated on the Profit and
Loss Statement.

Addbacks of Noncash Expenses – DepreciationAddbacks of Noncash Expenses – DepreciationAddbacks of Noncash Expenses – DepreciationAddbacks of Noncash Expenses – DepreciationAddbacks of Noncash Expenses – Depreciation
The Depreciation figures show the depreciation expenses included in the three operating
expense classifications or categories. You enter these amounts in the inputs area of the starter
workbook.
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Addbacks of Noncash Expenses – OtherAddbacks of Noncash Expenses – OtherAddbacks of Noncash Expenses – OtherAddbacks of Noncash Expenses – OtherAddbacks of Noncash Expenses – Other
The Other Noncash Expenses figures show the other noncash expenses included in the three
operating expense categories. You enter these amounts in the inputs area of the starter
workbook.

Deducts of Cash Nonexpenses –Deducts of Cash Nonexpenses –Deducts of Cash Nonexpenses –Deducts of Cash Nonexpenses –Deducts of Cash Nonexpenses –
Debt Principal PaymentsDebt Principal PaymentsDebt Principal PaymentsDebt Principal PaymentsDebt Principal Payments
The Debt Principal payments figures show the debt principal payments made to reduce the
debt used to fund a portion of the asset or investment purchase. You enter these amounts
in the inputs area of the starter workbook.

Deducts of Cash Nonexpenses – OtherDeducts of Cash Nonexpenses – OtherDeducts of Cash Nonexpenses – OtherDeducts of Cash Nonexpenses – OtherDeducts of Cash Nonexpenses – Other
The Other Cash Nonexpense figures show the other cash payments you made that were
not expenses and, therefore, were not included in the three operating expense categories.
You enter these amounts in the inputs area of the starter workbook.

Pretax Operating Cash FlowPretax Operating Cash FlowPretax Operating Cash FlowPretax Operating Cash FlowPretax Operating Cash Flow
The Pretax Operating Cash Flow figures are the pretax cash expended or received as a re-
sult of holding the asset or investment. The first cash flow figure shows the initial cash outlay
needed to acquire the asset or investment. The second and subsequent cash flow figures show
the pretax operating cash flow figures. The Cash Flow Analysis Statement schedule uses
these pretax cash flows to calculate the pretax profitability and liquidity measures.

The Pretax Operating Cash Flow value for Period 0, the initial cash investment required
to acquire the investment, is the value you enter in the inputs area of the starter workbook.
Notice that this amount is pulled into the Operating Cash Flow Statement schedule as a
negative amount because it is an outflow. The Pretax Operating Cash Flow values for sub-
sequent periods are calculated by adding noncash expenses to the net income (Loss) Be-
fore Taxes figure and subtracting the Other Cash Nonexpenses figure from the Net Income
(Loss) Before Taxes figure. For example, the formula for the first period is:

�
���
���
���
���
��

The formula for the second is:

��������������������

and so on.
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Income TIncome TIncome TIncome TIncome Tax Expenses (Savings)ax Expenses (Savings)ax Expenses (Savings)ax Expenses (Savings)ax Expenses (Savings)
The Income Tax Expenses (Savings) figures show the income tax expenses (or savings)
calculated in the Profit and Loss Statement schedule.

AfterAfterAfterAfterAfter-T-T-T-T-Tax Operating Cash Flowax Operating Cash Flowax Operating Cash Flowax Operating Cash Flowax Operating Cash Flow
The After-Tax Operating Cash Flow figures are calculated by using the Pretax Operating
Cash Flow figures and the Income Tax Expenses (Savings) figures. The Cash Flow Analysis
schedule uses these after-tax cash flows to calculate the after-tax profitability and liquidity
measures.

The After-Tax Operating Cash Flow value for Period 0, the initial cash investment, is pulled
from the cell containing the pretax operating cash flow (B65). The figures for subsequent
periods are calculated as the Pretax Operating Cash Flow figure minus the Income Tax
Expenses (Savings) figure. For example, the first-period formula is:

�
���
��

The formula for the second period is:

��������

and so on.

Liquidation Cash Flow StatementLiquidation Cash Flow StatementLiquidation Cash Flow StatementLiquidation Cash Flow StatementLiquidation Cash Flow Statement
The Liquidation Cash Flow Statement schedule has six rows with calculated data (see
Figure 13-3).

Gross ResidualGross ResidualGross ResidualGross ResidualGross Residual
The Gross Residual figures show the amounts for which the asset or investment can be sold.
You enter these amounts in the inputs area of the starter workbook.

Less: TLess: TLess: TLess: TLess: Transaction/Sales Costsransaction/Sales Costsransaction/Sales Costsransaction/Sales Costsransaction/Sales Costs
The Transaction/Sales Costs figures show the expenses of liquidating the asset or invest-
ment. You enter these amounts in the inputs area of the starter workbook.

Less: Outstanding DebtLess: Outstanding DebtLess: Outstanding DebtLess: Outstanding DebtLess: Outstanding Debt
The Outstanding Debt figures show the principal balances of any debt used to fund por-
tions of the asset or investment purchase. You enter these amounts in the inputs area of the
starter workbook.
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Pretax Liquidation Cash FlowPretax Liquidation Cash FlowPretax Liquidation Cash FlowPretax Liquidation Cash FlowPretax Liquidation Cash Flow
The Pretax Liquidation Cash Flow figure is calculated as the Gross Residual figure minus the
Transaction/Sales Costs figure and minus the Outstanding Debt figure. Because the Trans-
action/Sales Costs figure and the Outstanding Debt figure are pulled into the Liquidation
Cash Flow Statement schedule as negative amounts, the Pretax Liquidation Cash Flow for-
mula simply adds the Gross Residual figure to the negative Transaction/Sales Costs figure and
the negative Outstanding Debt figure. For example, the formula for the first period is:

�
���
���
��

The formula for the second period is:

������������

and so on.

Income TIncome TIncome TIncome TIncome Tax Expenses (Savings)ax Expenses (Savings)ax Expenses (Savings)ax Expenses (Savings)ax Expenses (Savings)
Income Tax Expenses (Savings) figures show any capital gains taxes associated with liqui-
dating the asset or investment.

The figure for each period is the value calculated in the Gain and Loss Statement schedule.

AfterAfterAfterAfterAfter-T-T-T-T-Tax Liquidation Cash Flowax Liquidation Cash Flowax Liquidation Cash Flowax Liquidation Cash Flowax Liquidation Cash Flow
The After-Tax Liquidation Cash Flow figures are the after-tax cash received as a result of
liquidating an asset or investment at the end of the period.

The After-Tax Liquidation Cash Flow value for each period is the Pretax Liquidation Cash
Flow figure minus the Income Tax expenses (Savings) figure. For example, the formula for
the first period is:

�
���
��

The formula for the second period is:

��������

and so on.

Cash Flow AnalysisCash Flow AnalysisCash Flow AnalysisCash Flow AnalysisCash Flow Analysis
The Cash Flow Analysis schedule calculates the profitability and liquidity measures for each
of the alternative holding periods (see Figure 13-4). The schedule has 10 rows with calcu-
lated data. The values for Pretax IRR, After-Tax IRR, Pretax Adjusted IRR, After-Tax
Adjusted IRR, Pretax Net Present Value, and After-Tax Net Present Value are similar in
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that the value shown in the Period 1 column assumes that the asset or investment is pur-
chased at the beginning of the first period (Period 0), is held for one period, and then is sold
at the end of the first period. Similarly, the values shown in the subsequent period columns
assume that the asset or investment is purchased at the beginning of the first period and
then is sold at the end of the indicated period. These values often fluctuate, depending on
the holding period. By developing and examining the values delivered by the asset or in-
vestment under alternative holding periods, you can choose holding periods that enhance
profits. For example, a 10% pretax internal rate of return of an asset or investment held for
three years means you get back not only all your initial investment but a dime a year for every
dollar invested. An 8% pretax internal rate of return for the same asset or investment held
for four years means you get back all your initial investment but only eight cents for every
dollar invested a year.

Figure 13-4 The Cash Flow Analysis schedule of the cash flow forecast and analysis starter
workbook.

Pretax IRRPretax IRRPretax IRRPretax IRRPretax IRR
The Pretax IRR figures are the pretax internal rates of return, which are calculated by us-
ing the pretax operating and liquidation cash flows that are generated by the asset or in-
vestment, assuming the asset or investment is held through the end of the period.

The specific Pretax IRR (internal rate of return) figure for each period is calculated by using
the figures in the Pretax Cash Flow Scenarios schedule. The formula for the first period is:

������������
���


The formula for the second period is:

�������������
����


and so on. The values in the IRR function represent the pretax cash flows forecasted if the
asset or investment is held through the period.
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AfterAfterAfterAfterAfter-T-T-T-T-Tax IRRax IRRax IRRax IRRax IRR
The After-Tax IRR figures are the after-tax internal rates of return, which are calculated
by using the after-tax operating and liquidation cash flows that are generated by the asset
or investment, assuming the asset or investment is held through the end of the period.

The specific After-Tax IRR (internal rate of return) figure for each period is calculated by
using the figures in the After-Tax Cash Flow Scenarios schedule. The formula for the first
period is:

�������������
����


The formula for the second period is:

�������������
����


and so on. The values in the IRR function represent the after-tax cash flows forecasted if
the asset or investment is held through the period.

Note that the equation that calculates the internal rates of return for an asset or investment
held 10 periods is, by definition, a tenth root polynomial equation with up to 10 correct
solutions. Accordingly, several internal rates of return can be correct for any investment you
analyze. Be particularly careful in applying the internal rate of return measure to those as-
sets or investments for which cash flows fluctuate between positive and negative amounts.
Generally, an asset or investment has as many correct IRRs as sign changes in the cash flow.
If there is only one sign change—for example, if the initial investment is negative and all
the cash flows that follow are positive—you have only one IRR. However, if the first cash
flow and fourth cash flows are negative, there are three sign changes and up to three cor-
rect IRRs. (The first sign change is the initial negative cash flow changing to positive, the
second is the third-period changing to the fourth-period negative, and the third is the fourth-
period negative changing to the fifth-period positive cash flow.) For this reason, you might
want to use the adjusted rate of return or the net present value profit measure instead of the
internal rate of return measure.

Pretax Adjusted IRRPretax Adjusted IRRPretax Adjusted IRRPretax Adjusted IRRPretax Adjusted IRR
The Pretax Adjusted IRR figures are the pretax internal rates of return, which are calcu-
lated by using the pretax operating and liquidation cash flows that are generated by the asset
or investment, assuming that the asset or investment is held through the end of the period
and assuming that any interim cash flows are reinvested at the pretax reinvestment rate
specified in the inputs area of the starter workbook. (Notice that in Period 1, because there
would be no interim cash flows—both the operating and liquidation cash flows occur at the
end of the first period—the pretax adjusted IRR equals the pretax IRR.) This schedule
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assumes that when you buy an asset or make an investment at the beginning of the first period
and sell at the end of the second period, you reinvest the operating cash flow generated by
the investment in the first period at the pretax reinvestment rate specified in the inputs area
of the starter workbook until the end of the second period.

The figure for each period’s Pretax Adjusted IRR (internal rate of return adjusted for rein-
vestment of the interim cash flows) is calculated by using the figures in the Pretax Cash Flow
Scenarios schedule and the Pretax Reinvestment Rate figure specified in the inputs area of
the starter workbook. The formula for the first period is:

�������������
���������


The formula for the second period is:

��������������
����������


and so on. The values used in the MIRR function represent the pretax cash flows forecasted
if the asset or investment is held through the period. The contents of the cell referenced by
$B$4 is the pretax reinvestment rate.

AfterAfterAfterAfterAfter-T-T-T-T-Tax Adjusted IRRax Adjusted IRRax Adjusted IRRax Adjusted IRRax Adjusted IRR
The After-Tax Adjusted IRR figures are the after-tax internal rates of return, which are
calculated by using the after-tax operating and liquidation cash flows that are generated by
the asset or investment, assuming the asset or investment is held through the end of the
period and assuming that any interim cash flows are reinvested at the after-tax reinvestment
rate specified in the inputs area of the starter workbook. (Notice that in Period 1, because
there would be no interim cash flows—both the operating and liquidation cash flows oc-
cur at the end of the first period—the after-tax adjusted IRR equals the after-tax IRR.) This
schedule assumes that when you buy an asset or make an investment at the beginning of
the first period and sell at the end of the second period, you reinvest the operating cash flow
generated by the investment in the first period at the after-tax reinvestment rate specified
in the inputs area of the starter workbook until the end of the second period.

The figure for each period’s After-Tax Adjusted IRR (internal rate of return adjusted for
reinvestment of the interim cash flows) is calculated by using the figures in the After-Tax
Cash Flow Scenarios schedule and the After-Tax Reinvestment Rate figure specified in the
inputs area of the starter workbook. The formula for the first period is:

��������������
����������


The formula for the second period is:

��������������
����������
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and so on. The values in the MIRR function represent the after-tax cash flows forecasted
if the asset or investment is held through the period. The contents of the cell referenced by
$B$5 is the after-tax reinvestment rate.

Pretax Net Present VPretax Net Present VPretax Net Present VPretax Net Present VPretax Net Present Valuealuealuealuealue
The Pretax Net Present Value figures are calculated by using the pretax operating and liq-
uidation cash flows generated by the asset or investment, assuming the asset or investment
is held through the end of the period, and by using the pretax discount rate specified in the
inputs area of the starter workbook. Pretax net present values are significant in that they
express in current cash the amount by which the investment falls short of or exceeds the time
value of money specified by the pretax discount rate. For example, a $1,000 net present value
of an asset or investment held for three years means that holding the investment for three
years returns $1,000 more (in the current dollar value) than the pretax discount rate speci-
fies. A negative $500 net present value for the same asset or investment held four years means
that holding the asset or investment for four years returns $500 less (in current dollar value)
than the pretax discount rate specifies. The pretax net present values often fluctuate, depend-
ing on the holding period. By developing and examining the pretax net present values de-
livered by the asset or investment under alternative holding periods, you can choose holding
periods to enhance pretax profits.

For instance, in the example introduced in the preceding sentences, you actually lose $1,500
by holding the investment an additional (fourth) year. (The $1,500 of loss is the difference
between making $1,000, which is what happens if you hold the investment for three years,
and losing $500, which is what happens if you hold the investment for four years.)

The Pretax Net Present Value figure for each period is calculated by using the figures in the
Pretax Cash Flow Scenarios schedule and the Pretax Discount Rate figure specified in the
inputs area of the starter workbook. The formula for the first period is:

�� !�������
�����
���
������

The formula for the second period is:

�� !�������
������
����
�������

and so on. The values in the NPV function represent the pretax cash flows forecasted if the
asset or investment is held through the period. The contents of the cell referenced by $B$6
is the pretax discount rate. The amount added to the NPV function is the initial investment.
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AfterAfterAfterAfterAfter-T-T-T-T-Tax Net Present Vax Net Present Vax Net Present Vax Net Present Vax Net Present Valuealuealuealuealue
The After-Tax Net Present Value figures are calculated by using the after-tax operating and
liquidation cash flows generated by the asset or investment, assuming the asset or investments
held through the end of the period, and by using the after-tax discount rate specified in the
inputs area of the starter workbook. After-tax net present values are significant in that they
express in current cash the amount by which the investment falls short of or exceeds the time
value of money specified by the after-tax discount rate. For example, a $1,000 net present
value of an asset or investment held for three years means that holding the investment for
three years returns $1,000 more (in current dollar value) than the after-tax discount rate
specifies. A negative $500 net present value for the same asset or investment held four years
means that holding the asset or investment for four years returns $500 less (in current dol-
lar value) than the after-tax discount rate specifies. The after-tax net present value often
fluctuates, depending on the holding period. By developing and examining the after-tax net
present values delivered by the asset or investment under alternative holding periods, you
can choose holding periods to enhance after-tax profits. For example, in the example in-
troduced in the preceding sentences, you lose $1,500  by holding the investment an addi-
tional (fourth) year.

The After-Tax Net Present Value figure for each period is calculated by using the figures
in the After-Tax Cash Flow Scenarios schedule and the After-Tax Discount Rate figure
specified in the inputs area of the starter workbook. The formula for the first period is:

�� !�������
������
����
�������

The formula for the second period is:

�� !�������
������
����
�������

and so on. The values in the NPV function represent the after-tax cash flows forecasted if
the asset or investment is held through the period. The contents of the cell referenced by
$B$7 is the after-tax reinvestment rate. The amount added to the NPV function is the initial
investment.

Pretax Cumulative Cash FlowsPretax Cumulative Cash FlowsPretax Cumulative Cash FlowsPretax Cumulative Cash FlowsPretax Cumulative Cash Flows
The Pretax Cumulative Cash Flows figures represent the cumulative cash flows that result
from holding the asset or investment, which are calculated by using the pretax cash flows
from the Pretax Cash Flows Scenarios schedule, assuming the investment is held for 10
periods. The period during which the cumulative cash flow figure turns from a negative
amount to a positive amount indicates the period in which the investment pays back the
original cash invested—a common measure of liquidity.
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The Pretax Cumulative Cash Flows figure for each period is calculated by using the 10-
period holding scenario in the Pretax Cash Flow Scenarios schedule. The formula in the
Period 0 column for the initial investment is:

����������������


The formula for the first period is:

������������
���


The formula for the second period is:

����������������


and so on. The results represent the cumulative pretax cash flows through the period.

Pretax Payback PeriodPretax Payback PeriodPretax Payback PeriodPretax Payback PeriodPretax Payback Period
The Pretax Payback Period is a text flag (the word Payback) that identifies the period dur-
ing which the initial investment and any negative operating cash flows are finally paid back.
The text flag appears in the column for the period in which the cumulative cash flow changes
from negative to positive.

The Pretax Payback Period formulas determine whether the cumulative pretax cash flow
has turned from a negative amount, indicating that the initial investment has not been fully
paid back, to a positive amount, indicating that the initial investment has been paid back.
The formula for the first period is:

��"��#������$��
��%��

�&��'�
�( )*+),-(�((


The formula for the second period is:

��"��#���
��$�����%��

�&��'�
�( )*+),-(�((


and so on. For the period during which the initial investment is finally paid back, the text
flag Payback appears in the column.

AfterAfterAfterAfterAfter-T-T-T-T-Tax Cumulative Cash Flowsax Cumulative Cash Flowsax Cumulative Cash Flowsax Cumulative Cash Flowsax Cumulative Cash Flows
The After-Tax Cumulative Cash Flows figures represent the cumulative cash flows that result
from holding the asset or investment calculated by using the after-tax cash flows as calcu-
lated in the After-Tax Cash Flow Scenarios schedule, assuming the investment is held for
10 periods. The period during which the cumulative cash flow figure turns from a negative
amount to a positive amount indicates the period in which the investment pays back the
original cash invested—a common measure of liquidity.
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The After-Tax Cumulative Cash Flows figure for each period is calculated by using the 10-
year holding period scenario in the After-Tax Cash Flow Scenarios schedule. The formula
for the initial investment is:

����������������


The formula for the first period is:

������������
���


The formula for the second period is:

����������������


and so on. The results represent the cumulative after-tax cash flows through the period.

AfterAfterAfterAfterAfter-T-T-T-T-Tax Payback Periodax Payback Periodax Payback Periodax Payback Periodax Payback Period
The After-Tax Payback Period is a text flag (the word Payback) that identifies the period
during which the initial investment and any negative operating cash flows are finally paid
back. The text flag appears in the column for the period in which the cumulative cash flow
moves from a negative amount to a positive amount.

The After-Tax Payback Period formulas determine whether the cumulative after-tax cash
flow has turned from a negative amount, indicating that the initial investment has not been
fully paid back, to a positive amount, indicating that the initial investment has been paid
back. The formula for the first period is:

��"��#������$��
��%��

�&��'�
�( )*+),-(�((


The formula for the second period is:

��"��#���
��$�����%��

�&��'�
�( )*+),-(�((


and so on. For the period during which the initial investment is finally paid back, the text
flag Payback appears in the column.

Pretax Cash Flow ScenariosPretax Cash Flow ScenariosPretax Cash Flow ScenariosPretax Cash Flow ScenariosPretax Cash Flow Scenarios
The Pretax Cash Flow Scenarios schedule has 10 rows with calculated data (see Figure
13-5). These are the forecasted cash flows for the alternative holding periods and are used
to calculate the profitability and liquidity measures in the Cash Flow Analysis schedule. You
will probably use this schedule only indirectly because it provides the raw data used to cal-
culate the profitability measures. However, to read the schedule, you simply look down col-
umn A, which describes the various lengths of time you can hold the asset or investment,
until you come to the number of periods held that you want to examine—that row then shows
the cash flows occurring each period for the number-of-periods-held scenario. For example,
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suppose you want to view the pretax cash flows if the investment is held for 5 periods. You
first look down the first column of the Pretax Cash Flow Scenarios column. When you come
to 5, you’re at the row that shows the cash flows that assume you hold the asset or invest-
ment for 5 periods. The negative amount in column B shows the period 0 cash flow ($15,000
in Figure 13-5). The positive amounts in columns C through F in Figure 13-5 show the
operating cash flow $4,000. The positive cash flow in column G shows the combined op-
erating and liquidation cash flows as $17,750. Notice that in columns H and beyond, rep-
resenting periods 6 and beyond, the amounts appear as 0 because the asset or investment
has been disposed of and, therefore, no longer results in cash flows.

Figure 13-5 The Pretax and After-Tax Cash Flow Scenarios schedules of the cash flow forecast
and analysis starter workbook.

Period 0Period 0Period 0Period 0Period 0
The values in the Period 0 cash flows column show the initial cash outlay to acquire the asset
or investment and are the same for each of the alternative holding periods.

Period 1 Through 10Period 1 Through 10Period 1 Through 10Period 1 Through 10Period 1 Through 10
The period cash flows show the forecasted pretax cash flow stemming from holding and
perhaps disposing of an asset or investment for each of 10 periods. For example, the Period
1 pretax cash flow for holding period 1 equals the sum of both the pretax operating cash
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flow and the pretax liquidation cash flow for the first period; cash flows beyond the first
period equal 0, signifying that asset or investment has been liquidated. Similarly, the Pe-
riod 2 pretax cash flow for holding period 2 equals the sum of the pretax operating cash flow
and the pretax liquidation cash flow for the second period; cash flows for Period 3 and beyond
for holding Period 2 equal 0. The Period 1 pretax cash flow for holding period 2 equals the
pretax operating cash flow for the first period. This schedule provides the alternative pretax
cash flows used in the pretax profitability and liquidity measures shown in the Cash Flow
Analysis schedule.

The same basic formula calculates the period cash flows for any of the periods in each of
the alternative holding period scenarios. The basic formula uses a nested IF statement with
the following structure:

�"./01.213456.47.+18531./01.213456./01.)771/.53.49:17/;19/.47
<4=>46)/16�

&?'�.)77>;1./0)/./01.213456.,)70.8<5@.1=>)<7./01.231/)A.5213)/49B.,)70
8<5@.853./01.213456�

'C�'.�"./01.213456.47./01.7);1.)7./01.213456./01.)771/.53.49:17/;19/.47
<4=>46)/16�

&?'�.)77>;1./01.213456.,)70.8<5@.1=>)<7./01.7>;.58./01.231/)A.5213)/49B
,)70.8<5@.)96./01.231/)A.<4=>46)/459.,)70.8<5@�

'C�'.)77>;1./01.213456.,)70.8<5@.47.�.+1,)>71./01.213456.47.)8/13./01
213456./01.)771/.53.49:17/;19/.@)7.<4=>46)/16D

For example, the formula to calculate the first-period cash flow when you hold the asset or
investment for one period is:

��"�
���$�#���
�����"�
�����#���
����
�����



The formula to calculate the second-period cash flow when you hold the asset or invest-
ment for one period is:

��"�����$�#���������"�������#��������������



The formula to calculate the first-period cash flow when you hold the asset or investment
for two periods is:

��"�
���$�#����
�����"�
�����#����
����
�����



The formula to calculate the second-period cash flow when you hold the asset or invest-
ment for two periods is:

��"�����$�#����������"�������#���������������



and so on.
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AfterAfterAfterAfterAfter-T-T-T-T-Tax Cash Flow Scenariosax Cash Flow Scenariosax Cash Flow Scenariosax Cash Flow Scenariosax Cash Flow Scenarios
The After-Tax Cash Flow Scenarios schedule has 10 rows with calculated data (see Figure
13-5). These are the forecasted cash flows for the alternative holding periods and are used
to calculate the profitability and liquidity measures in the Cash Flow Analysis schedule.

Period 0Period 0Period 0Period 0Period 0
The values in the Period 0 cash flow column show the initial cash outlay to acquire the asset
or investment and are the same for each of the alternative holding periods.

Period 1 Through 10Period 1 Through 10Period 1 Through 10Period 1 Through 10Period 1 Through 10
The period cash flows show the forecasted after-tax cash flow stemming from holding and
perhaps disposing of an asset or investment for each of 10 periods. For example, the Period
1 after-tax cash flow for holding period 1 equals the sum of both the after-tax operating
cash flow and the after-tax liquidation cash flow for the first period; cash flows beyond the
first period equal 0, signifying that the asset or investment has been liquidated. Similarly,
the Period 2 after-tax cash flow for holding period 2 equals the sum of the after-tax liqui-
dation cash flow for the second period; cash flows for Period 3 and beyond for holding period
2 equal 0. The Period 1 after-tax cash flow for holding period 2 equals the after-tax oper-
ating cash flow for the first period. This schedule provides the alternative after-tax cash flows
used in the after-tax profitability and liquidity measures shown in the Cash Flow Analysis
schedule.

The same basic formula calculates the period cash flows for any of the periods in each of
the alternative holding period scenarios.  The basic formula uses a compound IF function
statement with the following structure:

�"./01.213456.47.+18531./01.213456./01.)771/.53.49:17/;19/.47
<4=>46)/16�

&?'�.)77>;1./0)/./01.213456.,)70.8<5@.1=>)<7./01.)8/13�/)A.5213)/49B
,)70.8<5@.853./01.213456�

'C�'.�"./01.213456.47./01.7);1.)7./01.213456./01.)771/.53.49:17/;19/.47
<4=>46)/16�

&?'�.)77>;1./01.213456.,)70.8<5@.1=>)<7./01.7>;.58./01.)8/13�/)A
5213)/49B.,)70.8<5@.)96./01.)8/13�/)A.<4=>46)/459.,)70.8<5@�

'C�'.)77>;1./01.213456.,)70.8<5@.47.�.+1,)>71./01.213456.47.)8/13./01
213456./01.)771/.53.49:17/;19/.@)7.<4=>46)/16D
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For example, the formula to calculate the first-period cash flow when you hold the asset or
investment for one period is:

��"�
����$�#����
�����"�
������#����
����
�����



The formula to calculate the second-period cash flow when you hold the asset or invest-
ment for one period is:

��"������$�#����������"��������#���������������



The formula to calculate the first-period cash flow when you hold the asset or investment
for one period is:

��"�
����$�#����
�����"�
������#����
����
�����



The formula to calculate the second-period cash flow when you hold the asset or invest-
ment for two periods is:

��"������$�#����������"��������#���������������



and so on.

Customizing the Starter WCustomizing the Starter WCustomizing the Starter WCustomizing the Starter WCustomizing the Starter Workbookorkbookorkbookorkbookorkbook
You can use the cash flow forecast and analysis starter workbook without modification for
many cash flow forecasts and analyses. However, you might want to change the workbook
so that it more closely matches your requirements. For example, you can add text that de-
scribes the asset or investment for which cash flows are forecasted and analyzed. You can
increase or decrease the number of periods. For example, you can increase the number of
periods to 12 if your periods are months and you want to forecast an entire year. You might
also want to remove either the pretax or the after-tax profitability and liquidity measures if
you don’t consider one or the other in your decision making.

NOTENOTENOTENOTENOTE Before you change anything in the starter workbook other than the forecasting in-
puts, unprotect the document.

Changing the Number of Forecasting PeriodsChanging the Number of Forecasting PeriodsChanging the Number of Forecasting PeriodsChanging the Number of Forecasting PeriodsChanging the Number of Forecasting Periods
You can rather easily increase and decrease the number of forecasting periods shown in the
cash flow forecast and analysis starter workbook.

To increase the number of periods, follow these steps:

• Remove the border from the last column of the cash flow forecast and analysis schedules.
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• Copy the current last column of the cash flow forecast and analysis schedules to the right
as needed.

• Replace the border on the right of the cash flow forecast and analysis schedules.

• Insert the same number of rows below the Pretax Cash Flow Scenarios matrix in the same
way that you added columns to the cash flow forecast and analysis summary.

• Remove the bottom borders of the Pretax Cash Flow Scenarios and After-Tax Cash Flow
Scenarios schedules.

• Copy the last row of both the Pretax Cash Flow Scenarios and After-Tax Cash Flow
Scenarios into the same number of rows in the same way that you added columns to the
cash flow forecast and analysis summary.

• Replace the bottom borders on both the Pretax Cash Flow Scenarios and the After-Tax
Cash Flow Scenarios schedules.

• Adjust the pretax and after-tax internal rate of return, adjusted rate of return, and net
present value formulas for the new columns so that the cash flow value arguments in the
IRR, MIRR, and NPV functions use the correct row of the Pretax Cash Flow Scenarios
or After-Tax Cash Flow Scenarios.

To decrease the number of periods, follow these steps:

• Delete any unneeded columns from the right side of the schedule.

• In the Pretax Cash Flow Scenarios and After-Tax Cash Flow Scenarios schedules, de-
lete the rows that correspond to the columns you deleted.

Removing the PretaxRemoving the PretaxRemoving the PretaxRemoving the PretaxRemoving the Pretax
Profitability and Liquidity MeasuresProfitability and Liquidity MeasuresProfitability and Liquidity MeasuresProfitability and Liquidity MeasuresProfitability and Liquidity Measures

To remove the pretax profitability and liquidity measures from the spreadsheet, follow these
steps:

• Delete the Pretax Cash Flow Scenarios schedule.

• From the Cash Flow Analysis schedule, delete the Pretax IRR, the Pretax Adjusted IRR,
the Pretax Net Present Value, the Pretax Cumulative Cash Flows, and the Pretax Pay-
back Period rows.
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Removing the AfterRemoving the AfterRemoving the AfterRemoving the AfterRemoving the After-T-T-T-T-Taxaxaxaxax
Profitability and Liquidity MeasuresProfitability and Liquidity MeasuresProfitability and Liquidity MeasuresProfitability and Liquidity MeasuresProfitability and Liquidity Measures

To remove the after-tax profitability and liquidity measures from the spreadsheet, follow
these steps:

• Delete the After-Tax Cash Flow Scenarios schedule.

• From the Cash Flow Analysis schedule, delete the After-Tax IRR, the After-Tax Ad-
justed IRR, the After-Tax Net Present Value, the After-Tax Cumulative Cash Flows, and
the After-Tax Payback Period rows.

Combining This WCombining This WCombining This WCombining This WCombining This Workbook with Other Workbook with Other Workbook with Other Workbook with Other Workbook with Other Workbooksorkbooksorkbooksorkbooksorkbooks
Other workbooks on the companion CD are specifically designed to provide data for the
cash flow forecast and analysis starter workbook. In fact, each of the starter workbooks
described in the next two chapters provides data that can be used as input for this starter
workbook: one of the asset depreciation workbooks can provide the depreciation expenses
and the net book value (representing the nontaxable portion of the residual), one of the debt
amortization workbooks can provide the interest expense and debt principal payments for
each period and the outstanding debt amount, the cost center workbook can be used to
construct detailed forecasts of various categories of expenses, and the sales forecasting
workbook can be used to develop the sales and cost of sales figures.

NOTENOTENOTENOTENOTE For detailed instructions on combining one worksheet with another, refer to Chapter 10.

www.LisAri.com



Chapter 14
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In This ChapterIn This ChapterIn This ChapterIn This ChapterIn This Chapter
• EasyRefresher™: Amortizing Debt

• Using the Debt Amortization Starter Workbooks

• Understanding the Fixed Rate, Ordinary Annuity Amortization Starter Workbook

• Understanding the Fixed Rate, Annuity Due Amortization Starter Workbook

• Understanding the Variable Rate, Ordinary Annuity Amortization Starter Workbook

• Understanding the Variable Rate, Annuity Due Amortization Starter Workbook

• Customizing the Debt Amortization Starter Workbooks

Debt amortization schedules ensure that your financial models and accounting records
of amortized debt instruments are precise and accurate. Using an amortization sched-

ule lets you track the principal balance, debt service payments, and principal and interest
components of the payments on a debt instrument.

The debt amortization starter workbooks in this chapter automate the preparation of debt
amortization schedules and provide foundations for customizing schedules. These starter
workbooks (and the amortization conventions they use) are as follows:

• FIXRATE.XLS (fixed interest rate, ordinary annuity)

• FIXDUE.XLS (fixed interest rate, annuity due)

• VARIRATE.XLS (variable interest rate, ordinary annuity)

• VARIDUE.XLS (variable interest rate, annuity due)

385385385385385
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EasyRefresherEasyRefresherEasyRefresherEasyRefresherEasyRefresher™™™™™: Amortizing Debt: Amortizing Debt: Amortizing Debt: Amortizing Debt: Amortizing Debt
Debt amortization is the systematic reduction in debt principal made over the term, or life,
of the debt through periodic debt service payments. In general, five variables can determine
the amortization of a debt: principal, interest rate, amortization term, debt term, and debt
service payment. The principal is the amount to be amortized, or paid back. The interest
rate is the percentage that, when multiplied by the principal at the beginning of the period,
calculates the amount of interest. The amortization term is the number of payment peri-
ods over which the principal can be completely paid back, given a constant debt service
payment. The debt term is the number of time periods over which the debt is outstanding.
Although the debt term is generally the same as the amortization term, it can be shorter.
In those cases, a balloon payment equal to the unamortized principal is made at the end of
the debt term. The debt service payment is the combined principal and interest payment
made every period over the debt term.

The timing of a payment—whether it’s at the beginning or at the end of the period—also
affects the amortization of a debt. Payments made at the end of the period are called pay-
ments in arrears, or ordinary annuities. Payments made at the beginning of the period are
called payments in advance, or annuities due.

Excel’s PMT function calculates the payment that, given the interest rate and the princi-
pal, completely pays off the debt principal over the amortization term.

The payment is calculated by using the PMT function, which uses the following formulas:

�������	
��	��	��
�����	�������������������������	�����	
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��	
��	�	��
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where i is the period interest rate and n is the number of periods.

All of the variables are defined by the terms of the contract that describes the debt instru-
ment. Accordingly, your best source for determining these variables is the debt contract.

TIPTIPTIPTIPTIP Be consistent in the financial measurement time periods you use. If you’re building a
debt amortization schedule with monthly payments, express your debt and amorti-
zation terms in months and use a monthly interest rate. If you’re building a debt
amortization schedule with quarterly or yearly payments, express your debt and
amortization terms in quarters or years and use a quarterly or yearly interest rate.
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Using the Debt Amortization Starter WUsing the Debt Amortization Starter WUsing the Debt Amortization Starter WUsing the Debt Amortization Starter WUsing the Debt Amortization Starter Workbooksorkbooksorkbooksorkbooksorkbooks
You can use the debt amortization starter workbooks, as shown in Figures 14-1 through
14-4, to construct debt amortization schedules for a variety of debt instruments.

Figure 14-1 The fixed rate, ordinary annuity starter workbook.

Figure 14-2 The fixed rate, annuity due starter workbook.
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Figure 14-3 The variable rate, ordinary annuity starter workbook.

Figure 14-4 The variable rate, annuity due starter workbook.

Given four parameters—principal, debt term, amortization term, and interest rate—these
starter workbooks calculate payment amounts, the interest and principal components of each
payment, the outstanding principal balance for each period, and any balloon payments
necessary to pay off the unamortized principal at the end of the debt term. You need this
information to calculate profits and losses, to calculate cash flows, to report asset or liabil-
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ity balances on the balance sheet, and to calculate any gains or losses on the disposal of the
asset or the refunding of the liability.

To enter your own data in a debt amortization starter workbook, follow these steps:

1. Open the appropriate debt amortization starter workbook from the companion CD.

Use the fixed rate, ordinary annuity starter workbook if your debt instrument uses a fixed,
or constant, interest rate and payments occur at the end of the payment period. Use the
fixed rate, annuity due starter workbook if your debt instrument used a fixed interest rate
but payments occur at the beginning of the payment period. Use the variable interest rate,
ordinary annuity starter workbook if your debt instrument uses a variable, or floating,
interest rate and payments occur at the end of the payment period. Finally, use the vari-
able interest rate, annuity due starter workbook if your debt instrument uses a variable
interest rate but payments occur at the beginning of the payment period.

NOTENOTENOTENOTENOTE The fixed rate, ordinary annuity starter workbook initially contains the default inputs
shown in Figure 14-1. The fixed rate, annuity due starter workbook initially contains
the default inputs shown in Figure 14-2. The variable rate, ordinary annuity starter
workbook initially contains the default inputs shown in Figure 14-3. Finally, the vari-
able rate, annuity due  starter workbook initially contains the default inputs shown
in Figure 14-4.

2. Specify the starting principal balance of the debt.

In cell B4, enter the starting principal balance of the debt.

3. Specify the debt term.

In cell B5, enter the debt term, in payment periods.

4. Specify the amortization term.

In cell B6, enter the amortization term, in payment periods.

5. Specify the interest rate or interest rates that should be used to calculate the interest.

For the fixed interest rate, ordinary annuity and the fixed interest rate, annuity due starter
workbooks, enter the per-period interest rate in cell B7.

For the variable interest rate, ordinary annuity and the variable interest rate, annuity due
starter workbooks, enter the period interest rates in the Period Interest Rate column of
the amortization schedule starting in cell C11.

After you enter the required inputs, the starter workbook makes the calculations necessary
to create the debt amortization schedule.

www.LisAri.com



390390390390390 MBAMBAMBAMBAMBA’’’’’s Guide to Micrs Guide to Micrs Guide to Micrs Guide to Micrs Guide to Microsoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000

Understanding the Fixed Rate, OrdinaryUnderstanding the Fixed Rate, OrdinaryUnderstanding the Fixed Rate, OrdinaryUnderstanding the Fixed Rate, OrdinaryUnderstanding the Fixed Rate, Ordinary
Annuity Amortization Starter WAnnuity Amortization Starter WAnnuity Amortization Starter WAnnuity Amortization Starter WAnnuity Amortization Starter Workbookorkbookorkbookorkbookorkbook

The fixed rate, ordinary annuity amortization starter workbook has three parts: the Fixed
Interest Rate Amortization Inputs box, the Fixed Interest Rate Amortization Schedule, and
the Balloon Payment Schedule.

Fixed Interest Rate Amortization InputsFixed Interest Rate Amortization InputsFixed Interest Rate Amortization InputsFixed Interest Rate Amortization InputsFixed Interest Rate Amortization Inputs
The amortization inputs are the only four variables you enter, and, unless you turn off cell
protection, the four cells containing these values are the only cells in which you can enter data.

NOTENOTENOTENOTENOTE These variables are defined by the debt contract.

For convenience and good documentation within the starter workbook, cell B4 contains the
starting debt amount and is named Principal, cell B5 contains the debt term in payment
periods and is named Debt_Term, cell B6 contains the amortization term in payment pe-
riods and is named Amortize_Term, and cell B7 contains the per-period interest rate and
is named Interest_Rate. The formulas within the actual schedules use these cell names rather
than the cell addresses.

Fixed Interest Rate Amortization ScheduleFixed Interest Rate Amortization ScheduleFixed Interest Rate Amortization ScheduleFixed Interest Rate Amortization ScheduleFixed Interest Rate Amortization Schedule
The amortization schedule has five columns: Period, Total Payment, Interest Component,
Principal Component, and Principal Balance.

PeriodPeriodPeriodPeriodPeriod
The period identifier simply numbers the time periods over which the debt is outstanding
and paid down. The first period identifier is stored in cell B12 as the integer 1. Periods that
follow are stored as the previous period plus 1.

TTTTTotal Paymentotal Paymentotal Paymentotal Paymentotal Payment
The total payment is the payment for the current period. If you’re using the starter work-
book for liability bookkeeping, this is the amount you enter as a credit to the cash account.
If you’re using this starter workbook for receivables or investment bookkeeping, this is the
amount you enter as a debit to your cash account. If you’re using the starter workbook as
part of a financial forecast and, from your perspective, the debt being amortized represents
an asset, you can add the payment amount to other debt service payments in the section of
a cash flow forecast that details sources of funds.

The Total Payment formula for the first period uses the PMT function as follows:
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The minus sign to the left of the PMT function is needed because, when the principal
amount included is a positive number, the payment calculated is negative. The formula for
subsequent periods is modified to display 0 after the debt is paid off. Starting in the sec-
ond period, the basic formula is enclosed in an IF statement that first verifies that the debt
term hasn’t already expired. Therefore, in the second period of the forecasting horizon, the
Total Payment formula is:

��#�$%&'�(�)�������������������������� �����!����������������"�*"

B13 contains the period identifier. In subsequent periods, this part of the formula is changed
so that the formula always uses the current period identifier.

Interest ComponentInterest ComponentInterest ComponentInterest ComponentInterest Component
The interest component is the amount of income or expense accrued over the payment
period. If you’re using the starter workbook for liability bookkeeping, this is the amount you
enter as a debit to the interest expense account. If you’re using the starter workbook for
receivables or investment bookkeeping, this is the amount you enter as a credit to the in-
terest income account. If you’re using the starter workbook for a financial forecast, you can
include this amount in either the financing income or financing expense portion of your
profit and loss statement.

Each period’s Interest Component amount is the previous period’s Principal Balance amount
times the Interest Rate value. The formula for the first period is:

����������+�������������

The formula for subsequent periods is modified to display 0 after the debt is paid off. Starting
in the second period, the basic formula is enclosed in an IF statement that first verifies that
the debt term hasn’t already expired. Therefore, in the second period of the forecasting
horizon, the total payment formula is:

��#�$%&'�(�)�������#%,+��������������*"

As in the total payment formula, B13 contains the period identifier. F12 contains the end-
ing balance in the previous period. In subsequent periods, these parts of the formula are
changed so that the formula always uses the current period identifier and the Principal
Balance amount for the previous period.

Principal ComponentPrincipal ComponentPrincipal ComponentPrincipal ComponentPrincipal Component
The principal component is the amount subtracted from the outstanding principal balance
when the total payment exceeds the accrued interest. If you’re using the starter workbook
for receivables or investment bookkeeping, this is the amount you enter as a credit to the
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asset account, reflecting a reduction in the amount owed you. If you’re using the starter
workbook for liability bookkeeping, this is the amount you enter as a debit to the liability
account, reflecting a reflecting in the amount you owe.

For each period, the Principal Component amount is the Total Payment amount less the
Interest Component amount. the formula for the first period is:

�-%,�(%,

The formula for the second period is:

�-%&�(%&

and so on.

Principal BalancePrincipal BalancePrincipal BalancePrincipal BalancePrincipal Balance
The principal balance is the outstanding balance of the debt at the end of the period. If you’re
using the starter workbook for financial forecasts, this is the amount you include in the
balance sheet as either an asset or a liability.

The Principal Balance amount is the previous period’s Principal Balance amount minus the
Principal Component amount for the current period. The formula for the first period is:

�����������.%,

The formula for subsequent periods is modified to display 0 for the Principal Balance amount
after the debt is paid off. This modification is necessary for those situations in which a balloon
payment is paid. Starting in the second period, the basic formula is enclosed in an IF state-
ment that first verifies that the debt term hasn’t already expired. Therefore, in the second
period of the forecasting horizon, the Principal Balance formula is:

��#�$%&'�(�)�������#%,�.%&�*"

Again, B13 contains the period identifier. F12 contains the ending balance for the previ-
ous period. E13 contains the Principal Component amount for the current period. In sub-
sequent periods, these parts of the formula are changed so that the formula always uses the
current period identifier, the Principal Balance amount for the previous period, and the
Principal Component amount for the current period.

Balloon Payment ScheduleBalloon Payment ScheduleBalloon Payment ScheduleBalloon Payment ScheduleBalloon Payment Schedule
Use the Balloon Payment Schedule when you’re working with a debt that contains a bal-
loon payment. The bookkeeping and forecasting method for balloon payments and prin-
cipal reductions are the same as the methods for the total payment and principal component
described on the amortization schedule.
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The Balloon Payment Schedule has three columns: Balloon Payment, Full Principal Pay-
ment, and True Balance.

Balloon PaymentBalloon PaymentBalloon PaymentBalloon PaymentBalloon Payment
The balloon payment is the principal balance outstanding when the debt term ends. The
formula for the first period is:

��#	�$%,�(�)�������#%,�*"

The formula for the second period is:

��#�$%&�(�)�������#%&�*"

and so on.

Full Principal PaymentFull Principal PaymentFull Principal PaymentFull Principal PaymentFull Principal Payment
The full principal payment for each period is the principal component of the regular pay-
ment plus any balloon payment. The schedule uses the Full Principal Payment value as the
full principal reduction stemming from regular payments and any balloon payment due. The
formula for the first period is:

�/%,0.%,

The formula for the second period is:

�/%&0.%&

and so on.

TTTTTrue Balancerue Balancerue Balancerue Balancerue Balance
The true principal balance is the principal balance in the amortization schedule less any
balloon payment made. The schedule uses the True Balance value as the principal balance
outstanding because it includes both the principal components of the regular debit service
payments and the balloon payment. The formula for the first period is:

�#%,�/%,

The formula for the second period is:

�#%&�/%&

and so on.

www.LisAri.com



394394394394394 MBAMBAMBAMBAMBA’’’’’s Guide to Micrs Guide to Micrs Guide to Micrs Guide to Micrs Guide to Microsoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000osoft Excel 2000

Understanding the Fixed Rate,Understanding the Fixed Rate,Understanding the Fixed Rate,Understanding the Fixed Rate,Understanding the Fixed Rate,
Annuity Due Amortization Starter WAnnuity Due Amortization Starter WAnnuity Due Amortization Starter WAnnuity Due Amortization Starter WAnnuity Due Amortization Starter Workbookorkbookorkbookorkbookorkbook

The fixed rate annuity due amortization starter workbook has three parts: the Fixed Inter-
est Rate, Annuity Due Amortization Inputs box; the Fixed Interest Rate, Annuity Due
Amortization Schedule; and the Balloon Payment Schedule.

Fixed Interest Rate, Annuity Due Amortization InputsFixed Interest Rate, Annuity Due Amortization InputsFixed Interest Rate, Annuity Due Amortization InputsFixed Interest Rate, Annuity Due Amortization InputsFixed Interest Rate, Annuity Due Amortization Inputs
The amortization inputs are the only four variables you enter, and, unless you turn off cell
protection, the four cells containing these values are the only cells in which you can enter
data.

As with the other debt amortization schedules, cell B4 contains the starting debt amount
and is named Principal, cell B5 contains the debt term in payment periods and is
named Debt_Term, cell B6 contains the amortization term in payment periods and is named
Amortize_Term, and cell B7 contains the per-period interest rate and is named
Interest_Rate. The formulas within the actual schedule use these cell names rather than the
cell addresses.

Fixed Interest Rate, Annuity Due Amortization ScheduleFixed Interest Rate, Annuity Due Amortization ScheduleFixed Interest Rate, Annuity Due Amortization ScheduleFixed Interest Rate, Annuity Due Amortization ScheduleFixed Interest Rate, Annuity Due Amortization Schedule
The amortization schedule has five columns: Period, Total Payment, Interest Component,
Principal Component, and Principal Balance.

PeriodPeriodPeriodPeriodPeriod
The period identifier simply numbers the time periods over which the debt is outstanding
and paid down. The first period identifier is stored in cell B12 as the integer 1. Periods that
follow are stored as the previous period plus 1.

TTTTTotal Paymentotal Paymentotal Paymentotal Paymentotal Payment
The total payment is the current period payment. If you’re using the starter workbook for
liability bookkeeping, this is the amount you enter as a credit to the cash account. If you’re
using this starter workbook for receivables or investment bookkeeping, this is the amount
you enter as a debit to your cash account. If you’re using the starter workbook as part of a
financial forecast and, from your perspective, the debt being amortized represents a liabil-
ity, you can add the payment amount to other debt service payments in the section of a cash
flow forecast that details uses of funds. If you’re using the starter workbook as part of a fi-
nancial forecast and, from your perspective, the debt being amortized represents an asset,
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the payment amount would probably be added to other debt service payments in the sec-
tion of a cash flow forecast that details sources of funds.

The Total Payment formula for the first period uses the PMT function as follows:

�������������������� �����!�����������������*�%"

The minus sign to the left of the PMT function is needed because, when the Principal
Component amount is a positive number, the Total Payment amount that is calculated is
negative.

The formula for subsequent periods is also modified to display 0 after the debt is paid off.
Starting in the second period, the basic formula is enclosed in an IF statement that first
verifies that the debt term hasn’t already expired. If it has, the payment amount is zero; the
debt has already expired. Therefore, in the second period of the forecasting horizon, the Total
Payment formula is:

��#�$%&'�(�)�������������������������� �����!�����������������*�%"�*"

B13 contains the period identifier. In subsequent periods, this part of the formula is changed
so that it always uses the current period identifier.

Interest ComponentInterest ComponentInterest ComponentInterest ComponentInterest Component
The interest component is the amount of income or expense accrued over the previous
payment period and paid at the beginning of the current payment period. If you’re using
the starter workbook for liability bookkeeping, this is the amount you enter as the debit to
the interest expense account. If you’re using the starter workbook for receivables or invest-
ment bookkeeping, this is the amount you enter as a credit to the interest income account.
If you’re using the starter workbook for a financial forecast, you can include this amount in
either the financing income or financing expense portion of your profit and loss statement.

Each period’s interest is the previous Principal Balance amount times the Interest Rate value.
But because no time has passed between the start of the debt term and the first payment,
letting interest accrue, the first-period formula is 0. Starting in the second period, the In-
terest Component amount is the previous period’s Principal Balance times the Interest Rate
value. Also, the basic formula is enclosed in an IF statement that verifies that the debt term
hasn’t already expired. Therefore, in the second period of the forecasting horizon, the
Total Payment formula is:

��#�$%&'�(�)�������#%,+��������������*"
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B13 contains the period identifier. F12 contains the previous period’s Principal Balance
amount. In subsequent periods, these parts of the formula change so that the formula al-
ways uses the current period identifier and the previous period Principal Balance amount.

NOTENOTENOTENOTENOTE Remember that the balances reported on the amortization schedule are as of the
beginning of the payment period. If you need to know the balance at the end of the
payment period—as might be the case if you use the amortization schedule for ac-
counting or financial forecasting—you need to add the interest accrued during the
previous period to show the correct balance at the end of the period. For example,
the ending balance for the first period is calculated:

�#%,0(%&

The formula for the second period is:

�#%&0(%1

and so on. Notice also that any balloon payment is assumed to be made at the beginning of
the payment period.

Principal ComponentPrincipal ComponentPrincipal ComponentPrincipal ComponentPrincipal Component
The principal component is the amount subtracted from the outstanding principal balance
when the total payment exceeds the accrued interest. If you’re using the starter workbook
for receivables or investment bookkeeping, this is the amount you enter as the credit to the
asset account, reflecting a reduction in the amount owed to you. If you’re using the starter
workbook for liability bookkeeping, this is the amount you enter as the debit to the liabil-
ity account, reflecting a reduction in the amount you owe.

For each period, the Principal Component amount is the Total Payment amount less the
Interest Component amount. The formula for the first period is:

�-%,�(%,

The formula for the second period is:

�-%&�(%&

and so on.

Principal BalancePrincipal BalancePrincipal BalancePrincipal BalancePrincipal Balance
The principal balance is the outstanding balance of the debt at the beginning of the period
immediately after the payment is made. If you’re using the starter workbook for financial
forecasts, this is the amount you enter, along with any interest accrued as of the balance sheet
date, on the balance sheet as either an asset or a liability. (For example, if you’re reporting
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the balance for the end of the first period, you add the beginning Principal Balance amount
for the first period and the interest accrued during the first period but paid in the second
period.)

The Principal Balance amount is the previous period’s Principal Balance amount minus the
Principal Component amount for the current period. The formula for the first period is:

�����������.%,

The formula for subsequent periods is modified to display 0 after the debt is paid off. This
modification is necessary for those situations in which a balloon payment is paid. Starting
in the second period, the basic formula is enclosed in an IF statement that verifies that the
debt term hasn’t already expired. Therefore, in the second period of the forecasting hori-
zon, the Principal Balance formula is:

��#�$%&'�(�)�������#%,�.%&�*"

Again, B13 contains the period identifier. F12 contains the Principal Balance amount for
the previous period. E13 contains the Principal Component amount for the current period.
In subsequent periods, these parts of the formula change so that the formula always uses
the current period identifier, the Principal Balance amount for the previous period, and the
Principal Component amount for the current period.

Balloon Payment ScheduleBalloon Payment ScheduleBalloon Payment ScheduleBalloon Payment ScheduleBalloon Payment Schedule
Use the Balloon Payment Schedule when you’re working with debt that contains a balloon
payment. The bookkeeping and forecasting methods for balloon payments and principal
reduction are the same as the methods for the total payment and principal component
described on the amortization schedule. The Balloon Payment Schedule has three columns:
Balloon Payment, Full Principal Payment, and True Balance.

Balloon PaymentBalloon PaymentBalloon PaymentBalloon PaymentBalloon Payment
The balloon payment is the principal balance outstanding when the debt term ends. The
formula for the first period is:

��#�$%,�(�)�������	#%,�*"

The formula for the second period is:

��#�$%&�(�)�������	#%&�*"

and so on.
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Full Principal PaymentFull Principal PaymentFull Principal PaymentFull Principal PaymentFull Principal Payment
The full principal payment is the principal component of the regular payment and any
balloon payment. The schedule uses the Full Principal Payment value as the total principal
reduction stemming from regular payments and any balloon payment made. The formula
for the first period is:

�/%,0.%,

The formula for the second period is:

�/%&0.%&

and so on.

TTTTTrue Balancerue Balancerue Balancerue Balancerue Balance
The true principal balance is the principal balance in the amortization schedule less any
balloon payment made. The schedule uses the True Balance value as the principal balance
outstanding because it includes both the principal components of the regular debt service
payments and the balloon payment. The formula for the first period is:

�#%,�/%,

The formula for the second period is:

�#%&�/%&

and so on.

Understanding the VUnderstanding the VUnderstanding the VUnderstanding the VUnderstanding the Variable Rate,ariable Rate,ariable Rate,ariable Rate,ariable Rate,
Ordinary Annuity Amortization Starter WOrdinary Annuity Amortization Starter WOrdinary Annuity Amortization Starter WOrdinary Annuity Amortization Starter WOrdinary Annuity Amortization Starter Workbookorkbookorkbookorkbookorkbook

The variable rate ordinary annuity amortization starter workbook has three parts: the Vari-
able Interest Rate Amortization Inputs box, the Variable Interest Rate Amortization Sched-
ule, and the Balloon Payment Schedule.

VVVVVariable Interest Rate Amortization Inputsariable Interest Rate Amortization Inputsariable Interest Rate Amortization Inputsariable Interest Rate Amortization Inputsariable Interest Rate Amortization Inputs
The amortization inputs, along with the Period Interest Rate values in the amortization
schedule, are the variables you enter, and, unless you turn off cell protection, these are the
only cells in which you can enter data.

As with the other debt amortization schedules, cell B4 contains the starting debt amount
and is named Principal, cell B5 contains the debt term in payment periods and is named
Debt_Term, and cell B6 contains the amortization in payment periods and is named
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Amortize_Term. The formulas within the actual schedules use these cell names rather than
the cell addresses.

VVVVVariable Interest Rate Amortization Scheduleariable Interest Rate Amortization Scheduleariable Interest Rate Amortization Scheduleariable Interest Rate Amortization Scheduleariable Interest Rate Amortization Schedule
The amortization schedule has six columns: Period, Period Interest Rate, Total Payment,
Interest Component, Principal Component, and Principal Balance.

PeriodPeriodPeriodPeriodPeriod
The period identifier simply numbers the time periods over which the debt is outstanding
and paid down. The first period identifier is stored in cell B11 as the integer 1. Periods that
follow are stored as the previous period plus 1.

Period Interest RatePeriod Interest RatePeriod Interest RatePeriod Interest RatePeriod Interest Rate
The period interest rates are the interest rates that, when multiplied by the outstanding
balance at the beginning of the payment period, produce the amount of interest expense or
interest income for the period. Period interest rates typically are tied to a market-sensitive
interest rate index that is based on a widely traded or widely used interest rate, such as the
one-year U.S. Treasury bill or the one-year London interbank offer rate. You enter either
the actual or the forecasted interest rates for each payment period over the debt term in this
column.

TTTTTotal Paymentotal Paymentotal Paymentotal Paymentotal Payment
The total payment is the current period payment. If you’re using the starter workbook for
liability bookkeeping, this is the amount you enter as a credit to the cash account. If you’re
using this starter workbook for receivables or investment bookkeeping, this is the amount
you enter as a debit to your cash account. If you’re using the starter workbook as part of a
financial forecast and, from your perspective, the debt being amortized represents a liabil-
ity, you can add the payment amount to other debt service payments in the section of a cash
flow forecast that details uses of funds. If you’re using the starter workbook as part of a fi-
nancial forecast and, from your perspective, the debt being amortized represents an asset,
you can add the payment amount to other debt service payments in the sources of funds
section of a cash flow forecast.

The Total Payment formula for the first period uses the PMT function, as follows:

������-%%� �����!����������������"
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The minus sign to the left of the PMT function is needed because, when the Principal
amount is positive, the Total Payment amount is negative. C11 contains the first-period
interest rate. In subsequent periods, this part of the formula changes so that the formula
always uses the appropriate period’s interest rate. However, the formula is modified to dis-
play 0 after the debt is paid off. The formula also is modified so that the payment amount
that is calculated not only includes the new Period Interest Rate value but also reflects the
remaining amortization term and the current Principal Balance amount. Starting in the
second period, then, this formula is enclosed in an IF statement that verifies that the debt
term hasn’t already expired. In the second period of the forecasting horizon, the Total Pay-
ment formula is:

��#�$%,'�(�)������������-%,� �����!�������$%%�2%%"�*"

B12 contains the period identifier. The Amortize_Term-B11 portion of the formula cal-
culates the remaining amortization term over which the amount in cell G11, the previous
period’s Principal Balance amount, must be amortized. C12 contains the Period Interest Rate
value for the current period. In subsequent periods, these parts of the formula are changed
so that the formula always uses the current period identifier, the remaining amortization
term, and the previous period’s Principal Balance amount.

Interest ComponentInterest ComponentInterest ComponentInterest ComponentInterest Component
The interest component is the amount of income or expense accrued over the payment
period. If you’re using the starter workbook for liability bookkeeping, this is the amount you
enter as a debit to the interest expense account. If you’re using the starter workbook for
receivables or investment bookkeeping, this is the amount you enter as a credit to the in-
terest income account. If you’re using the starter workbook for a financial forecast, you can
add this amount in either the financing income or financing expense portion of your profit
and loss statement.

Each period’s Interest Component value is the Principal Balance amount times the Period
Interest Rate value. The formula for the first period is:

����������+-%%

However, the formula for subsequent periods is modified to display 0 after the debt is paid
off. Starting in the second period, then, the basic formula is enclosed in an IF statement
that first verifies that the debt term hasn’t already expired. In the second period of the fore-
casting horizon, the Interest Component formula is:

��#�$%,'�(�)�������2%%+-%,�*"

Again, B12 contains the period identifier. G11 contains the Principal Balance amount for
the previous period. C12 contains the Period Interest Rate value for the current period. In
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subsequent periods, these parts of the formula are changed so that the formula always uses
the current period identifier, the previous period Principal Balance amount, and the cur-
rent Period Interest Rate value.

Principal ComponentPrincipal ComponentPrincipal ComponentPrincipal ComponentPrincipal Component
The principal component is the amount subtracted from the outstanding principal balance
when the total payment exceeds the accrued interest. If you’re using the starter workbook
for receivables or investment bookkeeping, this is the amount you enter as a credit to the
asset account, reflecting a reduction in the amount owed you. If you’re using the starter
workbook for liability bookkeeping, this is the amount you enter as a debit to the liability
account, reflecting a reduction in the amount you owe.

For each period, the Principal Component value is the Total Payment amount less the In-
terest Component amount. The formula for the first period is:

�(%%�.%%

The formula for the second period is:

�(%,�.%,

and so on.

Principal BalancePrincipal BalancePrincipal BalancePrincipal BalancePrincipal Balance
The principal balance is the outstanding balance of the debt at the end of the period. If you’re
using the starter workbook for financial forecasts, this is the amount you include in the
balance sheet either as an asset or as a liability.

The Principal Balance amount for each period is the previous period’s Principal Balance
amount minus the Principal Component amount for the current period. The formula for
the first period is:

�����������#%%

The formula for subsequent periods is modified to display 0 after the debt is paid off. Starting
in the second period, then, the basic formula is enclosed in an IF statement that first veri-
fies that the debt term hasn’t already expired. In the second period of the forecasting hori-
zon, the Principal Balance formula is:

��#�$%,'�(�)�������2%%�#%,�*"

Once again, B12 contains the period identifier. G11 contains the Principal Balance amount
for the previous period. F12 contains the Principal Component amount for the current
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period. In subsequent periods, theses parts of the formula are changed so that the formula
always uses the current period identifier, the Principal Balance amount for the previous
period, and the current Interest Component amount.

Balloon Payment ScheduleBalloon Payment ScheduleBalloon Payment ScheduleBalloon Payment ScheduleBalloon Payment Schedule
Use the Balloon Payment Schedule when you’re working with debt that contains a balloon
payment. The bookkeeping and forecasting methods for balloon payments and principal
reduction are the same as the methods for the total payment and principal component
described on the amortization schedule.

The Balloon Payment Schedule has three columns: Balloon Payment, Full Principal Pay-
ment, and True Balance.

Balloon PaymentBalloon PaymentBalloon PaymentBalloon PaymentBalloon Payment
The balloon payment is the principal balance outstanding when the debt term ends. The
formula for the first period is:

��#�$%%�(�)�������2%%�*"

The formula for the second period is:

��#�$%,�(�)�������2%,�*"

and so on.

Full Principal PaymentFull Principal PaymentFull Principal PaymentFull Principal PaymentFull Principal Payment
The full principal payment is the principal component of the regular payment plus any
balloon payment. The schedule uses the Full Principal value as the full principal reduction
stemming from both regular payments due over the debt term and any balloon payment due
during the last payment period of the debt term. The formula for the first period is:

��%%0#%%

The formula for the second period is:

��%,0#%,

and so on.

TTTTTrue Balancerue Balancerue Balancerue Balancerue Balance
The true principal balance is the principal balance per the amortization schedule less any
balloon payment made. The schedule uses the True Balance value as the principal balance

www.LisAri.com



Chapter 14Chapter 14Chapter 14Chapter 14Chapter 14 Building Amortization Schedules 403403403403403

outstanding, including the principal components of both the regular debt service payment
and the balloon payment. The formula for the first period is:

�2%%��%%

The formula for the second period is:

�2%,��%,

and so on.

Understanding the VUnderstanding the VUnderstanding the VUnderstanding the VUnderstanding the Variable Rate,ariable Rate,ariable Rate,ariable Rate,ariable Rate,
Annuity Due Amortization Starter WAnnuity Due Amortization Starter WAnnuity Due Amortization Starter WAnnuity Due Amortization Starter WAnnuity Due Amortization Starter Workbookorkbookorkbookorkbookorkbook

The variable rate, annuity due amortization starter workbook has three parts: the Variable
Interest Rate, Annuity Due Amortization Inputs box; the Variable Interest Rate, Annuity
Due Amortization Schedule; and the Balloon Payment Schedule.

VVVVVariable Interest Rate,ariable Interest Rate,ariable Interest Rate,ariable Interest Rate,ariable Interest Rate,
Annuity Due Amortization InputsAnnuity Due Amortization InputsAnnuity Due Amortization InputsAnnuity Due Amortization InputsAnnuity Due Amortization Inputs

The amortization inputs, along with the Period Interest Rate values in the amortization
schedule, are the variables you enter, and, unless you turn off cell protection, these are the
only cells in which you can enter data.

As with the other debt amortization schedules, cell B4 contains the starting debt amount
and is named Principal, cell B5 contains the debt term in payment periods and is named
Debt_Term, and cell B6 contains the amortization in payment periods and is named
Amortize_Term. The formulas within the actual schedule use these cell names rather than
the cell addresses.

VVVVVariable Interest Rate,ariable Interest Rate,ariable Interest Rate,ariable Interest Rate,ariable Interest Rate,
Annuity Due Amortization ScheduleAnnuity Due Amortization ScheduleAnnuity Due Amortization ScheduleAnnuity Due Amortization ScheduleAnnuity Due Amortization Schedule

The amortization schedule has six columns: Period, Period Interest Rate, Total Payment,
Interest Component, Principal Component, and Principal Balance.

PeriodPeriodPeriodPeriodPeriod
The period identifier simply numbers the time periods over which the debt is outstanding
and paid down. The first period is stored in cell B11 as the integer 1. Periods that follow
are stored as the previous period plus 1.
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Period Interest RatePeriod Interest RatePeriod Interest RatePeriod Interest RatePeriod Interest Rate
The period interest rates are the interest rates that, when multiplied by the outstanding
balance at the beginning of the payment period, result in the amount of interest expense
or interest income for the period. The period interest rates typically are tied to a market-
sensitive interest rate index that is based on a widely traded or used interest rate, such as
the one-year U.S. Treasury bill or one-year London interbank offered rate. You enter ac-
tual or forecasted interest rates for each payment period over the debt term in this column.
(Although no time has elapsed and no interest has accrued before the first payment is made,
you still need the Period Interest Rate value for the first period to calculate the Total Pay-
ment amount for the first period.)

TTTTTotal Paymentotal Paymentotal Paymentotal Paymentotal Payment
The total payment is the current period payment. If you’re using the starter workbook for
liability bookkeeping, this is the amount you enter as a credit to the cash account. If you’re
using this starter workbook for receivables or investment bookkeeping, this is the amount
you enter as a debit to your cash account. If you’re using the starter workbook as part of a
financial forecast and, from your perspective, the debt being amortized represents a liabil-
ity, you can add the payment amount to other debt service payments in the section of a cash
flow forecast that details uses of funds. If you’re using the starter workbook as part of a fi-
nancial forecast and, from your perspective, the debt being amortized represents an asset,
you can add the payment amount to other debt service payments in the section of a cash
flow forecast that details sources of funds.

The Total Payment formula for the first period uses the PMT function, as follows:

������-%%� �����!�����������������*�%"

C11 contains the first-period interest rate. The minus sign to the left of the PMT func-
tion is needed because, when the Principal Component amount is a positive number, the
Total Payment amount that is calculated is negative. In subsequent periods, this part of the
formula changes so that the formula always uses the appropriate period’s interest rate.
However, the formula is modified in subsequent periods to display 0 after the debt is paid
off. The formula also is modified so that the calculated payment amount not only includes
the new period Interest Rate value but also reflects the remaining amortization term and
the current Principal Balance amount. Starting in the second period, then, this formula is
enclosed in an IF statement that verifies that the debt term hasn’t already expired. In the
second period of the forecasting horizon, the Total Payment formula is:

��#�$%,'�(�)������������-%,� �����!�������$%%�2%%0.%,�*�%"�*"
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B12 contains the period identifier. C12 contains the Period Interest Rate value for the current
period. The Amortize_Term-B11 portion of the formula calculates the remaining amorti-
zation term over which the amount in cells G11 and E12, the previous period’s Principal
Balance and the current period’s Interest Component, must be amortized. In subsequent
periods, these parts of the formula are changed so that the formula always uses the current
period identifier, the remaining amortization term, and the appropriate principal and ac-
crued interest balances.

Interest ComponentInterest ComponentInterest ComponentInterest ComponentInterest Component
The interest component is the amount of income or expense that is accrued over the pre-
vious payment period and that is paid at the beginning of the current payment period.
If you’re using the starter workbook for liability bookkeeping, this is the amount you enter
as a debit to the interest expense account. If you’re using the  starter workbook for receiv-
ables or investment bookkeeping, this is the amount you enter as a credit to the interest
income account. If you’re using the starter workbook for a financial forecast, you can add
this amount in either the financing income or financing expense portion of your profit and
loss statement.

Except for the Interest Component amount for the first period, which is entered as 0, each
period’s Interest Component amount is the previous period’s Principal Balance amount times
the previous Period Interest Rate value. However, the formula is modified to display 0 af-
ter the debt is paid off. Accordingly, the basic formula is enclosed in an IF statement that
verifies that the debt term hasn’t already expired. In the second period of the forecasting
horizon, the Interest Component formula is:

��#�$%,'�(�)�������2%%+-%%�*"

Again, B12 contains the period identifier. G11 contains the Principal Balance amount for
the previous period. C11 contains the Period Interest Rate value for the previous period.
In subsequent periods, these parts of the formula change so that the formula always uses
the current period identifier, the previous period’s Principal Balance amount, and the pre-
vious Period Interest Rate value.

Principal ComponentPrincipal ComponentPrincipal ComponentPrincipal ComponentPrincipal Component
The principal component is the amount subtracted from the outstanding principal balance
when the total payment exceeds the accrued interest. If you’re using the starter workbook
for receivables or investment bookkeeping, this is the amount you enter as a credit to the
asset account, reflecting a reduction in the amount owed to you. If you’re using the starter
workbook for liability bookkeeping, this is the amount you enter as a debit to the liability
account, reflecting a reduction in the amount you owe.
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For each period, the Principal Component amount is the Total Payment amount less the
Interest Component amount. The formula for the first period is:

�(%%�.%%

The formula for the second period is:

�(%,�.%,

and so on.

Principal BalancePrincipal BalancePrincipal BalancePrincipal BalancePrincipal Balance
The principal balance is the outstanding balance of the debt at the beginning of the period,
immediately after the payment is made. If you’re using the starter workbook for financial
forecasts, this amount, plus any accrued interest, is what you include on the balance sheet
either as an asset or as a liability.

The Principal Balance amount is the previous period’s Principal Balance minus the Prin-
cipal Component of the current period’s payment. The formula for the first period is:

�����������#%%

The formula for subsequent periods is modified to display 0 after the debt term is paid off.
Starting in the second period, then, the basic formula is enclosed in an IF statement that
verifies that the debt term hasn’t already expired. In the second period of the forecasting
horizon, the Principal Balance formula is:

��#�$%,'�(�)�������2%%�#%,�*"

Once again, B12 contains the period identifier. G11 contains the Principal Balance amount
for the previous period. F12 contains the Principal Component amount for the current
period. In subsequent periods, these parts of the formula change so that the formula always
uses the current period identifier, the Principal Balance amount for the previous period, and
the current Principal Component amount.

NOTENOTENOTENOTENOTE Remember that the balances reported on the amortization schedule are as of the
beginning of the period. If you need to know the balances for the end of the period—
as might be the case if you use the amortization schedule for accounting—you need
to add the interest accrued from the previous period to show the principal balance
for the end of the period. For example, the ending balance formula for the first
period is:
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=G11+E12

The ending balance formula for the second period is:

=G12+E13

and so on. Notice that any balloon payment is assumed to be made at the beginning of the
payment period.

Balloon Payment ScheduleBalloon Payment ScheduleBalloon Payment ScheduleBalloon Payment ScheduleBalloon Payment Schedule
You use the Balloon Payment Schedule when you’re working with debt that contains a
balloon payment. The bookkeeping and forecasting methods for balloon payments and
principal reductions are the same as the methods for the total payment and principal com-
ponent described on the amortization schedule. The Balloon Payment Schedule has three
columns: Balloon Payment, Full Principal Payment, and True Balance.

Balloon PaymentBalloon PaymentBalloon PaymentBalloon PaymentBalloon Payment
The balloon payment is the principal balance outstanding when the debt term ends. The
formula for the first period is:

��#�$%%�(�)�������2%%�*"

The formula for the second period is:

��#�$%,�(�)�������2%,�*"

and so on.

Full Principal PaymentFull Principal PaymentFull Principal PaymentFull Principal PaymentFull Principal Payment
The full principal payment is the principal component of the regular payment plus any
balloon payment. The schedule uses this value as the total principal reduction stemming from
both regular payments made over the debt term and any balloon payment made during the
last payment period of the debt term. The formula for the first period is:

��%%0#%%

The formula for the second period is:

��%,0#%,

and so on.
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TTTTTrue Balancerue Balancerue Balancerue Balancerue Balance
The true principal balance is the principal balance in the amortization schedule, less any
balloon payment made. The schedule uses this value as the principal balance outstanding,
including both principal components of the regular debt service payments and the balloon
payment. The formula for the first period is:

�2%%��%%

The formula for the second period is:

�2%,��%,

and so on.

Customizing the DebtCustomizing the DebtCustomizing the DebtCustomizing the DebtCustomizing the Debt
Amortization Starter WAmortization Starter WAmortization Starter WAmortization Starter WAmortization Starter Workbooksorkbooksorkbooksorkbooksorkbooks

You can use the debt amortization starter workbooks without modification for many debt
instruments. However, you will still want to regularly make several changes to the workbooks.

NOTENOTENOTENOTENOTE Before you change anything in the starter workbook other than the input parameters,
unprotect the document. As needed, reinstate cell protection when you finish mak-
ing your changes.

Changing the Number of PeriodsChanging the Number of PeriodsChanging the Number of PeriodsChanging the Number of PeriodsChanging the Number of Periods
You can easily increase or describe the number of periods in any of the debt amortization
schedules. To increase the number of periods, remove the border from the last row of the
amortization schedule. Then copy the current last row of the amortization schedule down
as needed. Finally, replace the border at the bottom of the amortization schedule.

TIPTIPTIPTIPTIP You’ll probably want either as many rows in the schedules as there are forecasting
periods in your overall model or as many rows as there are payment periods in the
debt term.

To decrease the number of periods, delete any unneeded rows from the bottom of the sched-
ule. Then add a border at the new bottom of the amortization schedule.
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Removing the Balloon Payment ScheduleRemoving the Balloon Payment ScheduleRemoving the Balloon Payment ScheduleRemoving the Balloon Payment ScheduleRemoving the Balloon Payment Schedule
If the debt you want to track doesn’t have a balloon payment, you might want to remove
the Balloon Payment Schedule. To do so, simply clear all the cells in the Balloon Payment
Schedule.

Adding Data VAdding Data VAdding Data VAdding Data VAdding Data Valuesaluesaluesaluesalues
Column A is empty along the left edge of the amortization schedules. You can use this empty
range to store payment due dates or actual payment transaction dates. To enter a date value,
click the cell and type the date.
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Chapter 15

BUILDING ASSET DEPRECIABUILDING ASSET DEPRECIABUILDING ASSET DEPRECIABUILDING ASSET DEPRECIABUILDING ASSET DEPRECIATION SCHEDULESTION SCHEDULESTION SCHEDULESTION SCHEDULESTION SCHEDULES

In This ChapterIn This ChapterIn This ChapterIn This ChapterIn This Chapter
• EasyRefresher™: Asset Depreciation

• Using the Asset Depreciation Starter Workbooks

• Understanding the Straight-Line Depreciation Starter Workbook

• Understanding the Declining Balance Depreciation Starter Workbook

• Understanding the Sum-of-the-Years’-Digits Depreciation Starter Workbook

• Understanding the Annuity or Sinking Fund Depreciation Starter Workbook

• Understanding the Activity Depreciation Starter Workbook

• Customizing the Asset Depreciation Starter Workbooks

Financial accounting standards and tax accounting laws require that you depreciate an
asset in the process of calculating profits. Methods and conventions for doing this vary

depending on the asset, the industry, and the party to whom profits are reported. The pur-
pose, however, remains the same: to allocate the cost of the asset over the years it will be used.

The five asset depreciation starter workbooks, described in this chapter, automate the prepa-
ration of asset depreciation schedules and provide foundations for customizing deprecia-
tion schedules. These starter workbooks (and the depreciation convention each uses) are as
follows:

• STRAIGHT.XLS (straight-line)

• DECLIN’G.XLS (declining balance)

411411411411411
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• SUMYEARS.XLS (sum-of-the-years’-digits)

• ANNUITY.XLS (annuity or sinking fund)

• ACTIVITY.XLS (activity)

EasyRefresherEasyRefresherEasyRefresherEasyRefresherEasyRefresher™™™™™: Asset Depreciation: Asset Depreciation: Asset Depreciation: Asset Depreciation: Asset Depreciation
Asset depreciation answers the question, “How much does the asset cost per period?” To
answer that question, you need to: know the cost of the asset, estimate the number of pe-
riods in the asset’s useful life, project any salvage value the asset will have at the end of its
useful life, and choose a depreciation method. For example, suppose your business purchases
a delivery truck for $10,000, uses it for five years, and then sells it for $2,000. Using the
simplest depreciation method, straight-line depreciation, you calculate the cost of the truck
over the five years as the $10,000 original cost less the $2,000 salvage value for a result of
$8,000. Now divide the $8,000 by the five years of useful life. The result—$1,600—is the
depreciation expense.

Straight-line depreciation is the most popular method because it’s easy to apply and intui-
tive. The other methods—declining balance, sum-of-the-years’-digits, annuity/sinking fund,
and activity—simply allocate the asset cost over the asset’s useful life in different ways.

The declining balance depreciation method expenses more of the cost of the asset in the
early periods of an asset’s estimated life than in the later periods. It does so using the fol-
lowing formula:

���������	
�������

�������	�������
����
�����������������
�����

For example, suppose you want to recalculate the first year’s depreciation expense for the
delivery truck using 200% declining balance depreciation. The declining balance percentage
is 200%. The net book value, because no depreciation has occurred, is $10,000. The estimated
life is five years. Accordingly, you calculate the first year’s depreciation expense as:

��� ��!"�#����$
%�����

or

!&#���'

The declining balance percentage is always greater than 100%. Accordingly, the formula
accelerates the depreciation of an asset. Often, federal and state income tax laws determine
usage of the declining balance depreciation method. Tax laws allow declining balance
depreciation for many types of assets and specify a variety of declining balance percentages
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to be used, including 125, 150, 175, and 200%, depending on which year you acquire and
begin using an asset. Generally, the tax law in effect when you buy and begin using an as-
set determines the types of assets for which you can use the declining balance method, as
well as the declining balance percentage.

The sum-of-the-years’-digits depreciation method, like the declining balance method, also
expenses more of the cost of an asset in the early periods of an asset’s estimated life than in
the later periods. It does so using the following formula:

�
������
����
��
���������
�������(��
��
�)�

������*
��	������+��	����
,���-(��.�	�
������

For example, suppose you want to recalculate the first year’s depreciation expense for the
delivery truck using the sum-of-the-years’-digits method. The periods left in the estimated
life, because the asset is still new, is five years. The sum of the periods’ (or years’) digits is
1+2+3+4+5, or 15. The original cost less the salvage value is $10,000–$2,000, or $8,000.
Accordingly, you calculate the first year’s depreciation expense as:

�$�"$��!/#���

or

!�#001'

Because the fraction becomes smaller in each succeeding period, the amount of deprecia-
tion expensed each year becomes smaller.

The annuity and sinking fund depreciation methods are mechanically identical, so this book
supplies the same starter workbook for both. Both of these methods expense less of the cost
of an asset in the early periods of an asset’s life than in the later periods, so they are roughly
the opposite of the declining balance and sum-of-the-years’-digits methods in this regard.
The annuity and sinking fund methods also include in their depreciation expenses a speci-
fied return on the investment. Generally, the annuity and sinking fund methods violate the
Generally Accepted Accounting Principles (GAAP). (Generally Accepted Accounting
Principles are the rules and methods that certified public accountants, with help from busi-
ness and the government, develop and use for financial accounting. Usually, when people
refer to Generally Accepted Accounting Principles, they mean the pronouncements of the
Financial Accounting Standards Board, an independent professional group.) Because they
are contrary to GAAP and because they are complex, these methods are rarely used in prac-
tice except in heavily regulated industries such as public utilities in which governmental rate-
setting agencies often specify returns on investment. The annuity and sinking fund
depreciation methods use the following formula to calculate depreciation expenses:
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where n equals the estimated life, and i equals the specified return on investment.

For example, suppose you want to recalculate the first year’s depreciation expense for the
delivery truck using the annuity or sinking fund method. Also suppose that you are assured
a 10% return on assets by a state regulatory agency. The 10% is the specified return on in-
vestment. The original cost is $10,000. The estimated life is five years. The present value
of the salvage value is calculated as follows: For each year in the asset’s estimated life, the
$2,000 salvage value is divided by the sum of 1 plus the specified return on investment, or
(1+10%)^5, or $1,241.84.

You can then calculate the present value of an ordinary ($1) annuity for 5 periods using a
10% discount rate using the PV function as follows:

5
��'"�#$#"�

for a result of 3.7908. Accordingly, you calculate the depreciation expense as:

�!"�#���-!"#�&"'/&��6'17�/

or

!�#6"�'61'

This depreciation amount also includes assumed investment revenue of 10% on the asset
cost of $10,000, or $1,000, meaning the actual amount of the asset being expensed in this
period is $2,310.37 minus $1,000 or $1,310.37. In other words, the depreciated value of the
truck after one year under this method is $8,689.63.

As the net book value of the asset becomes smaller over its useful life, the assumed invest-
ment revenue becomes smaller. Consequently, the $2,310.37 of depreciation represents less
assumed investment revenue and more actual asset being expensed. The assumed invest-
ment revenue amounts to the assumed return on assets allowed by the regulatory agency.

The activity method depreciates an asset as it’s used, instead of as time passes, by calibrat-
ing the estimated life of an asset in units of use. It does so by using the following formula:

�
�����
8����
��
8������������
����
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8����
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8����
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,���-
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For example, suppose you want to recalculate the first year’s depreciation expense for the
delivery truck using the activity depreciation method. If a delivery truck lasts for 100,000
miles and you anticipate driving the truck 30,000 miles the first year, you calculate the first
year’s depreciation expense as:
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6�#����"��#�����!"�#���-!�#����

or

!�#&��'

In general, financial accounting standards and the tax laws guide you in determining asset cost,
useful life, and salvage value and in selecting a depreciation method. Accordingly, if you’re
building a depreciation schedule to use for tax accounting, your best resources are the publi-
cations of the Internal Revenue Service and your tax adviser. Alternatively, if you’re building
a depreciation schedule to use for financial accounting, your best resources are the publica-
tions of the Financial Accounting Standards Board and your certified public accountant.

TIPTIPTIPTIPTIP Be consistent in the financial measurement periods you use in depreciating assets. If
you’re building a monthly forecast, calculate depreciation expenses on a monthly basis
and enter the useful life in months. Alternatively, if you’re building a quarterly or yearly
forecast, calculate your depreciation expenses on a quarterly or yearly basis and en-
ter the estimated life of an asset in quarters or years.

Using the Asset Depreciation Starter WUsing the Asset Depreciation Starter WUsing the Asset Depreciation Starter WUsing the Asset Depreciation Starter WUsing the Asset Depreciation Starter Workbooksorkbooksorkbooksorkbooksorkbooks
You can use the asset depreciation starter workbooks shown in Figures 15-1  through
15-5 to construct depreciation schedules using a variety of asset depreciation conventions.

Given three parameters—original cost, salvage value, and estimated life—these starter
workbooks calculate the period depreciation, the accumulated depreciation, and the net book
value for each period of the forecasting horizon. You need this information to calculate
business profits and losses, to report asset balances on the balance sheet, and to calculate
any gains or losses on the disposal of assets.

To enter your own data in an asset depreciation starter workbook, follow these steps:

1. Open the appropriate asset depreciation starter workbook from the companion CD.

Use the straight-line depreciation starter workbook if you want to use straight-line de-
preciation. Use the declining balance depreciation starter workbook if you want to use
declining balance, such as double-declining balance, depreciation. Use the sum-of-the-
years’-digits depreciation starter workbook if you want to use sum-of-the-years’-digits
depreciation. Use the annuity depreciation starter workbook if you want to use annuity
or sinking fund depreciation. Finally, use the activity-based depreciation starter work-
book if you want to use activity-based depreciation.
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NOTENOTENOTENOTENOTE The straight-line depreciation starter workbook initially contains the default inputs
shown in Figure 15-1. The declining balance depreciation starter workbook initially
contains the default inputs shown in Figure 15-2. The sum-of-the-years’-digits depre-
ciation starter workbook initially contains the default inputs shown in Figure 15-3. The
annuity or sinking fund depreciation starter workbook initially contains the default
inputs shown in Figure 15-4. Finally, the activity depreciation starter workbook initially
contains the default inputs shown in Figure 15-5.

2. Enter the original cost of the asset.

In cell B4, enter the original cost of acquiring an asset and placing it into service. In
general, the Original Cost value should be the cost of acquiring and placing into service
the asset that you are depreciating. This amount might include the asset purchase price,
sales tax, shipping insurance costs, freight charges, and installation costs.

3. Enter the salvage, or residual value, of the asset.

In cell B5, enter the salvage value of the asset or group of assets. If you’re using group or
composite depreciation, enter the total cost of all the assets in the group. The Salvage Value
figure is the residual value of the asset at the end of its estimated useful life.

4. Enter the estimated useful life, or economic life, of the asset.

In cell B6, enter the estimated life of the asset. For tax accounting purposes, the useful
life and salvage value sometimes are defined by tax law. For financial accounting purposes,
previous experience with an asset might provide historical data for estimating the use-
ful life.

When you’re using sum-of-the-years’-digits or annuity depreciation, express the estimated
life in integer format. Accordingly, if you’re depreciating an asset over two and a half years,
instead of entering the estimated life as 2.5 (years), enter the estimated life as 30 (months).

NOTENOTENOTENOTENOTE If you are using the Annuity Depreciation Worksheet, remember to adjust the speci-
fied return on investment according to the guidelines from your regulatory agency.

If you’re using activity-based depreciation, note that you need to specify the useful life
in units of useful life.

5. Provide any other data required for the depreciation calculations.

If you’re calculating declining balance depreciation, for example, enter the declining
balance percentage you’ve selected or have been directed to use by your tax adviser in
cell B7.

If you’re calculating annuity-based depreciation, enter the specified return on investment
in cell B7.
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If you’re calculating activity-based depreciation, enter the period units of use, starting in
cell B11.

TIPTIPTIPTIPTIP If you want to fully depreciate the asset using activity-based depreciation, be sure the
sum of the period units of use equals the estimated life, calibrated in units of use.

After you enter the required inputs, the starter workbook makes the calculations necessary
to produce a depreciation schedule.

Understanding the Straight-LineUnderstanding the Straight-LineUnderstanding the Straight-LineUnderstanding the Straight-LineUnderstanding the Straight-Line
Depreciation Starter WDepreciation Starter WDepreciation Starter WDepreciation Starter WDepreciation Starter Workbookorkbookorkbookorkbookorkbook

The straight-line depreciation starter workbook has two parts: the Straight-Line Depre-
ciation Calculation Inputs box in the range A2:B6 and the Straight-Line Depreciation
Schedule, starting with the title in row 8 (see Figure 15-1).

Figure 15-1 The straight-line depreciation starter workbook.

Straight-Line Depreciation Calculation InputsStraight-Line Depreciation Calculation InputsStraight-Line Depreciation Calculation InputsStraight-Line Depreciation Calculation InputsStraight-Line Depreciation Calculation Inputs
The calculation inputs are Original Cost, Salvage Value, and Estimated Life. These are the
only three variables you enter, and, unless you turn off cell protection, the three cells con-
taining these values are the only cells within the spreadsheet in which you can enter data.

For convenience and good documentation within the starter workbook, cell B4 contains the
original cost and is named Original_Cost, cell B5 contains the salvage value and is named
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Salvage_Value, and cell B6 contains the estimated life and is named Estimated_Life. The
formulas within the Straight-Line Depreciation Schedule use these cell names rather than
the cell addresses.

Straight-Line Depreciation ScheduleStraight-Line Depreciation ScheduleStraight-Line Depreciation ScheduleStraight-Line Depreciation ScheduleStraight-Line Depreciation Schedule
The Straight-Line Depreciation Schedule has four columns: Period, Period Depreciation,
Accumulated Depreciation, and Net Book Value.

PeriodPeriodPeriodPeriodPeriod
The period identifier simply numbers the time periods over which you’re depreciating the
asset. The first period identifier is stored in cell B11 as the integer 1. Periods that follow
are stored as the previous period plus 1.

TIPTIPTIPTIPTIP Column A is empty in the area next to the period column. You might want to use this
space to store ending dates for the accounting periods that correspond with the period
depreciation.

Period DepreciationPeriod DepreciationPeriod DepreciationPeriod DepreciationPeriod Depreciation
Period depreciation is the depreciation expense for the current period. If you’re using the
starter workbook for depreciable assets accounting, the Period Depreciation expense is the
debit component of a depreciation journal entry and ultimately shows up in the profit and
loss statement. If you’re using the starter workbook as part of a financial forecast, you can
include the Period Depreciation expense from other expenses in the profit and loss fore-
cast. Additionally, any income tax effect of this noncash expense ripples through the cash
flow statement.

Because the asset is expensed equally in each period in straight-line depreciation, the basic
Period Depreciation formula used in the first period is incorporated in the formula for each
period of the forecasting horizon:

5(���+��	����9,���#(��.�	�9�����#���������9�����

This formula for subsequent periods is modified to prevent an asset from being depreci-
ated below its salvage value and to deal with an estimated life expressed as a noninteger.
Starting in the second period, the basic formula is enclosed in a MIN statement, which selects
the smaller of two amounts: the straight-line depreciation expense or the amount yet to be
depreciated. For example, the Period Depreciation formula for the second period is:

5:;��(���+��	����9,���#(��.�	�9�����#���������9�����# �""-(��.�	�9������
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The E11–Salvage_Value portion of the formula calculates the amount yet to be depreci-
ated. In subsequent periods, this part of the formula uses the Net Book Value amount from
previous periods.

Accumulated DepreciationAccumulated DepreciationAccumulated DepreciationAccumulated DepreciationAccumulated Depreciation
If you’re using the starter workbook for depreciable assets accounting, the incremental in-
crease in accumulated depreciation is the credit component of a depreciation journal entry
and ultimately shows up on the balance sheet as an adjustment to the asset’s carrying cost.
If you’re using the starter workbook as part of a financial forecast, you can include the ac-
cumulated depreciation from the original cost of the asset in the balance sheet forecast to
show the asset’s net book value. Alternatively, you might simply use the Net Book Value
amount calculated by this schedule.

The formula for the accumulated depreciation balance in the first period is:

5(8:�,!""<,""�

The formula for the second period is:

5(8:�,!""<,"��

and so on.

Net Book VNet Book VNet Book VNet Book VNet Book Valuealuealuealuealue
The net book value is an asset’s carrying cost and is the amount that you report either in-
dividually or with other assets’ net book values on any historical or pro forma balance sheets.

For each period, the Net Book Value amount is the Original Cost amount less any accu-
mulated depreciation. The formula for the first period is:

5+��	����9,���-�""

The formula for the second period is:

5+��	����9,���-�"�

and so on.

Understanding the DecliningUnderstanding the DecliningUnderstanding the DecliningUnderstanding the DecliningUnderstanding the Declining
Balance Depreciation Starter WBalance Depreciation Starter WBalance Depreciation Starter WBalance Depreciation Starter WBalance Depreciation Starter Workbookorkbookorkbookorkbookorkbook

In general, you use the declining balance depreciation starter workbook (see Figure 15-2)
if you’ve selected or been counseled by your tax adviser to use a declining balance conven-
tion, such as Accelerated Cost Recovery System (ACRS) or modified Accelerated Cost
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Recovery System (MACRS), for tax accounting. You can also use this starter workbook if
you’re calculating depreciation for financial accounting and you feel that the declining balance
method of depreciation allocates costs in a way that matches economic reality.

Figure 15-2 The declining balance depreciation starter workbook.

Given four parameters—original cost, salvage value, estimated life, and the decline percent-
age—this starter workbook calculates the depreciation expense, the accumulated deprecia-
tion, and the net book value for each period of the forecasting horizon.

NOTENOTENOTENOTENOTE This starter workbook uses the VDB functions default setting, which switches to the
straight-line depreciation convention when that method maximizes the expense
charged. This convention is employed because the declining balance depreciation
formula does not completely depreciate assets with very low salvage values. Without
this feature, an asset might not be completely depreciated over its estimated life.

WWWWWARNINGARNINGARNINGARNINGARNING Declining balance depreciation calculated with the declining balance deprecia-
tion starter workbook will not perfectly match the declining balance depre-
ciation calculated using the Internal Revenue Service’s rules. The Internal Revenue
Service modifies the standard declining balance calculations for a variety of rea-
sons related to technical tax laws and tax regulations.

The declining balance starter workbook has two parts: the Declining Balance Depreciation
Calculation Inputs box and the Declining Balance Depreciation Schedule.
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Declining Balance Depreciation Calculation InputsDeclining Balance Depreciation Calculation InputsDeclining Balance Depreciation Calculation InputsDeclining Balance Depreciation Calculation InputsDeclining Balance Depreciation Calculation Inputs
The calculation inputs are Original Cost, Salvage Value, Estimated Life, and Decline Per-
cent. These are the only four variables you enter, and, unless you turn off cell protection, the
four cells containing these values are the only cells within the spreadsheet in which you can
enter data.

For convenience and good documentation within the starter workbook, cell B4 contains the
original cost and is named Original_Cost, cell B5 contains the salvage value and is named
Salvage_Value, cell B6 contains the estimated life and is named Estimated_Life, and cell
B7 contains the declining balance percentage and is named Decline_Percent. The formu-
las within the schedules use these cell names rather than the cell addresses.

Declining Balance Depreciation ScheduleDeclining Balance Depreciation ScheduleDeclining Balance Depreciation ScheduleDeclining Balance Depreciation ScheduleDeclining Balance Depreciation Schedule
The Declining Balance Depreciation Schedule has four columns: Period, Period Deprecia-
tion, Accumulated Depreciation, and Net Book Value.

PeriodPeriodPeriodPeriodPeriod
The period identifier simply numbers the time periods over which you’re depreciating the
asset. The first period identifier is stored in cell B12 as the integer 1. Periods that follow
are stored as the previous period plus 1.

TIPTIPTIPTIPTIP Column A is empty in the area next to the period column. You might want to use this
space to store ending dates for the accounting periods that correspond with the period
depreciation.

Period DepreciationPeriod DepreciationPeriod DepreciationPeriod DepreciationPeriod Depreciation
If you’re using declining balance depreciation over the asset’s entire estimated life, period
depreciation is the depreciation expense for the current period. If you’re using the starter
workbook for depreciable assets bookkeeping, the Period Depreciation expense is the debit
component of a depreciation journal entry and ultimately shows up in the profit and loss
statement. If you’re using the starter workbook as part of a financial forecast, you can add
the Period Depreciation expense to other expenses in the profit and loss forecast. Addition-
ally, any income tax effect of this noncash expense ripples through the cash flow statement.

The Period Depreciation formula for the first period in the forecasting horizon is:

5����+��	����9,���#(��.�	�9�����#���������9����#�"��#�"�#�������9
�������
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The formula simply supplies the needed input values for calculating declining balance de-
preciation to the VDB function. (If you have questions about how the VDB works, refer
to Chapter 5.)

Accumulated DepreciationAccumulated DepreciationAccumulated DepreciationAccumulated DepreciationAccumulated Depreciation
If you’re using the starter workbook for depreciable assets accounting, the incremental in-
crease in accumulated depreciation is the credit component of a depreciation journal entry
and ultimately shows up on the balance sheet as an adjustment of the asset’s carrying cost.
If you’re using the starter workbook as part of a financial forecast, you can deduct the ac-
cumulated depreciation from the original cost of the asset in the balance sheet forecast to
show the asset’s net book value. Alternatively, you might simply use the Net Book Value
amount calculated by this schedule.

The formula for the Accumulated Depreciation balance in the first period is:

5(8:�,!"�<,"��

The formula for the second period is:

5(8:�,!"�<,"6�

The formula for the third period is:

5(8:�,!"�<,"&�

and so on.

Net Book VNet Book VNet Book VNet Book VNet Book Valuealuealuealuealue
The net book value is an asset’s carrying cost and is the amount that you report either in-
dividually or with other assets’ net book values on any historical or pro forma balance sheets.

For each period, the Net Book Value amount is the Original Cost amount less any accu-
mulated depreciation. The net book value formula for the first period is:

5+��	����9,���2�"�

The formula for the second period is:

5+��	����9,���-�"6

The formula for the third period is:

5+��	����9,���-�"&

and so on.

www.LisAri.com



Chapter 15Chapter 15Chapter 15Chapter 15Chapter 15 Building Asset Depreciation Schedules 423423423423423

Understanding the Sum-of-the-Understanding the Sum-of-the-Understanding the Sum-of-the-Understanding the Sum-of-the-Understanding the Sum-of-the-
YYYYYears’-Digits Depreciation Starter Wears’-Digits Depreciation Starter Wears’-Digits Depreciation Starter Wears’-Digits Depreciation Starter Wears’-Digits Depreciation Starter Workbookorkbookorkbookorkbookorkbook

You can use the sum-of-the-years’-digits depreciation starter workbook shown in Figure
15-3 to construct depreciation schedules with the sum-of-the-years’-digits method. In
general, you use this starter workbook if you’ve selected or been counseled by your tax ad-
viser to use the sum-of-the-years’-digits convention for tax accounting. You can also use this
starter workbook if you’re calculating depreciation for financial accounting and you feel that
this depreciation method allocates costs in a way that matches economic reality.

Figure 15-3 The sum-of-the-years’-digits depreciation starter workbook.

Given three parameters—original cost, salvage value, and estimated life—this starter work-
book calculates the period depreciation, the accumulated depreciation, and the net book value
for each period of the forecasting horizon.

The schedule also calculates the excess accelerated depreciation taken as a result of using
the sum-of-years’-digits method, because this amount might be subject to special tax treat-
ment either on a current basis or at disposal. To calculate the excess, this starter workbook
incorporates a straight-line depreciation schedule.

The sum-of-the-years’-digits depreciation starter workbook has four parts: the Sum-of-the-
Years’-Digits Calculation Inputs box, the Sum-of-the-Years’-Digits Depreciation Sched-
ule, the Straight-Line Depreciation Schedule, and the Excess Accelerated Depreciation
Schedule.
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Sum-of-the-YSum-of-the-YSum-of-the-YSum-of-the-YSum-of-the-Years’-Digits Calculation Inputsears’-Digits Calculation Inputsears’-Digits Calculation Inputsears’-Digits Calculation Inputsears’-Digits Calculation Inputs
The calculation inputs are Original Cost, Salvage Value, and Estimated Life. These are the
only three variables you enter, and, unless you turn off cell protection, the three cells con-
taining these values are the only cells within the spreadsheet in which you can enter data.

For convenience and good documentation within the starter workbook, cell B4 contains the
original cost and is named Original_Cost, cell B5 contains the salvage value and is named
Salvage_Value, and cell B6 contains the estimated life and is named Estimated_Life. The
formulas within the actual schedule use these cell names rather than the cell addresses.

Sum-of-the-YSum-of-the-YSum-of-the-YSum-of-the-YSum-of-the-Years’-Digits Depreciation Scheduleears’-Digits Depreciation Scheduleears’-Digits Depreciation Scheduleears’-Digits Depreciation Scheduleears’-Digits Depreciation Schedule
The Sum-of-the-Years’-Digits Depreciation Schedule has four columns: Period, Period
Depreciation, Accumulated Depreciation, and Net Book Value.

PeriodPeriodPeriodPeriodPeriod
The period identifier simply numbers the time period over which you’re depreciating the
asset. The first period identifier is stored in cell B1 as the integer 1. Periods that follow are
stored as the previous period plus 1.

TIPTIPTIPTIPTIP Column A is empty in the area next to the period column. You might want to use this
space to store ending dates for the accounting periods that correspond with the period
depreciation.

Period DepreciationPeriod DepreciationPeriod DepreciationPeriod DepreciationPeriod Depreciation
Period depreciation is the depreciation expense for the current period. If you’re using the starter
workbook for depreciable assets accounting, the Period Depreciation expense is the debit
component of a depreciation journal entry and ultimately shows up in the profit and loss state-
ment. If you’re using the starter workbook as part of a financial forecast, you can add the Period
Depreciation expense to other expenses in the profit and loss forecast. Additionally, any in-
come tax effect of this noncash expense ripples through the cash flow statement.

The Period Depreciation formula for the first period in the forecasting horizon is:

5(=��+��	����9,���#(��.�	�9�����#���������9����#�""�

The formula for the second period, however, is modified so that the asset is not depreci-
ated below its salvage value. Starting with the second period, the formula to calculate the
Period Depreciation expense is enclosed in an IF statement that first verifies that the asset
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hasn’t already been fully depreciated. For the comparison, rounded amounts are used so that
trailing digits of insignificance don’t affect the test. The formula for the second period is:

5;3�>+8���+��	����9,���-�""#��5>+8���(��.�	�9�����#��#�#
(=��+��	����9,���#(��.�	�9�����#���������9����#�"���

The Original_Cost–D11 portion is the Net Book Value amount at the end of the previous
period. B12 contains the period identifier for the expense that is calculated. In subsequent
periods, these parts of the formula change so that the formula always uses the Net Book Value
amount from the previous period and the period identifier from the current period.

In other words, this equation states that if the net book value after depreciation equaled the
salvage value after the last period, set the depreciation for this period to 0.

Accumulated DepreciationAccumulated DepreciationAccumulated DepreciationAccumulated DepreciationAccumulated Depreciation
If you’re using the starter workbook for depreciable assets accounting, the incremental in-
crease in the Accumulated Depreciation amount is the credit component of a depreciation
journal entry and ultimately shows up on the balance sheet as an adjustment to the asset’s
carrying cost. If you’re using the starter workbook as part of a financial forecast, you can
deduct the Accumulated Depreciation amount from the original cost of the asset in the
balance sheet forecast to show the asset’s net book value. Alternatively, you might simply
use the Net Book Value amount calculated by this schedule.

The formula for the Accumulated Depreciation balance in the first period is:

5(8:�,!""<,""�

The formula for the second period is:

5(8:�,!""<,"��

The formula for the third period is:

5(8:�,!""<,"6�

and so on.

Net Book VNet Book VNet Book VNet Book VNet Book Valuealuealuealuealue
The net book value is an asset’s carrying cost and is the amount that you report either in-
dividually or with other assets’ net book values on any historical or pro forma balance sheets.

For each period, the Net Book Value amount is the Original Cost amount less any accu-
mulated depreciation. The formula for the first period is:

5+��	����9,���-�""
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The formula for the second period is:

5+��	����9,���-�"�

The formula for the third period is:

5+��	����9,���-�"6

and so on.

Straight-Line Depreciation ScheduleStraight-Line Depreciation ScheduleStraight-Line Depreciation ScheduleStraight-Line Depreciation ScheduleStraight-Line Depreciation Schedule
The Straight-Line Depreciation Schedule has four columns: Period, Period Depreciation,
Accumulated Depreciation, and Net Book Value.

PeriodPeriodPeriodPeriodPeriod
The period identifier simply numbers the time periods over which you’re depreciating the
asset. The first period is stored as the integer 1. Periods that follow are stored as the previ-
ous period plus 1.

Period DepreciationPeriod DepreciationPeriod DepreciationPeriod DepreciationPeriod Depreciation
Period depreciation is the depreciation expense for the current period. If you’re using the starter
workbook for depreciable assets accounting, the Period Depreciation expense is the debit
component of a depreciation journal entry and ultimately shows up in the profit and loss state-
ment. If you’re using the starter workbook as part of a financial forecast, you can add the Period
Depreciation expense to other expenses in the profit and loss forecast. Additionally, any in-
come tax effect of this noncash expense ripples through the cash flow statement.

Because the asset is expensed equally in each period in straight-line depreciation, the basic
Period Depreciation formula used in the first period is incorporated in the formula for each
period of the forecasting horizon:

5(���+��	����9,���#(��.�	�9�����#���������9�����

The formula for subsequent periods is modified to prevent an asset from being depreciated
below its salvage value. Starting in the second period, the basic formula is enclosed in a MIN
statement, which selects the smaller of two amounts: the straight-line depreciation expense
or the amount yet to be depreciated. For example, the period expense formula for the sec-
ond period is:

5:;��(���+��	����9,���#(��.�	�9�����#���������9�����#?""-(��.�	�9������

The J11–Salvage_Value portion calculates the amount yet to be depreciated. In subsequent
periods, this part of the formula uses the Net Book Value amount from the previous period.
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Accumulated DepreciationAccumulated DepreciationAccumulated DepreciationAccumulated DepreciationAccumulated Depreciation
If you’re using the starter workbook for depreciable assets accounting, the incremental in-
crease in the Accumulated Depreciation amount is the credit component of a depreciation
journal entry and ultimately shows up on the balance sheet as an adjustment to the asset’s
carrying cost. If you’re using the starter workbook as part of a financial forecast, you can
deduct the accumulated depreciation from the original cost of the asset in the balance sheet
forecast to show the asset’s net book value. Alternatively, you might simply use the Net Book
Value amount calculated by this schedule.

The formula for the Accumulated Depreciation balance in the first period is:

5(8:�@!""<@""�

The formula for the second period is:

5(8:�@!""<@"��

and so on.

Net Book VNet Book VNet Book VNet Book VNet Book Valuealuealuealuealue
The net book value is an asset’s carrying cost and is the amount that you report either in-
dividually or with other assets’ net book values on any historical or pro forma balance sheets.

For each period, the Net Book Value amount is the Original Cost amount less any accu-
mulated depreciation. The formula for the first period is:

5+��	����9,���-;""

The formula for the second period is:

5+��	����9,���-;"�

and so on.

Excess Accelerated Depreciation ScheduleExcess Accelerated Depreciation ScheduleExcess Accelerated Depreciation ScheduleExcess Accelerated Depreciation ScheduleExcess Accelerated Depreciation Schedule
In certain situations, excess accelerated depreciation is accorded special income tax treat-
ment. The calculated results in the one-column Excess Accelerated Depreciation Sched-
ule are simply the difference between the Net Book Value amount for each period calculated
in the Sum-of-the-Years’-Digits Depreciation Schedule and the Net Book Value amount
calculated in the Straight-Line Depreciation Schedule. The formula for the first period is:

5?""-�""
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The formula for the second period is:

5?"�-�"�

and so on.

Understanding the Annuity or SinkingUnderstanding the Annuity or SinkingUnderstanding the Annuity or SinkingUnderstanding the Annuity or SinkingUnderstanding the Annuity or Sinking
Fund Depreciation Starter WFund Depreciation Starter WFund Depreciation Starter WFund Depreciation Starter WFund Depreciation Starter Workbookorkbookorkbookorkbookorkbook

You can use the annuity or sinking fund depreciation starter workbook, shown in Figure
15-4, to construct depreciation schedules with the annuity or sinking fund depreciation
methods. The annuity and sinking fund depreciation methods include, as part of the de-
preciation expense, a return on the asset being depreciated. In general, this method violates
the Generally Accepted Accounting Principles, and, for this reason, you are unlikely to need
this starter workbook. However, public utilities sometimes use these methods for calculat-
ing depreciation expenses—a practice that’s defensible because the rate-setting process often
assumes a guaranteed return on investment. In general, you can use this template if man-
agement feels that the rate setting virtually assures a specific return on assets and the an-
nuity or sinking fund method has been selected and approved by management, appropriate
regulatory agencies, and your external auditors.

Figure 15-4 The annuity or sinking fund depreciation starter workbook.

Given four parameters—original cost, salvage value, the estimated useful life, and the speci-
fied return on investment—this schedule calculates the period depreciation, the accumu-
lated depreciation, the imputed (or assumed) investment revenue, and the net book value
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for each period of the forecasting horizon. You need this information to calculate business
profits and losses, to report asset balances on the balance sheet, and to calculate any gains
or losses on the disposal of assets.

The annuity or sinking fund depreciation starter workbook has two parts: the Annuity or
Sinking Fund Depreciation Calculation Inputs box and the Annuity or Sinking Fund
Depreciation Schedule.

Annuity or SinkingAnnuity or SinkingAnnuity or SinkingAnnuity or SinkingAnnuity or Sinking
Fund Depreciation Calculation InputsFund Depreciation Calculation InputsFund Depreciation Calculation InputsFund Depreciation Calculation InputsFund Depreciation Calculation Inputs

The calculation inputs are Original Cost, Salvage Value, Estimated Life, and Specified
Return. These are the only four variables you enter, and, unless you turn off cell protection,
the four cells containing these values are the only cells within the spreadsheet in which you
can enter data.

For convenience and good documentation within the starter workbook, cell B4 contains the
original cost and is named Original_Cost, cell B5 contains the salvage value and is named
Salvage_Value, cell B6 contains the estimated life and is named Estimated_Life, and cell
B7 contains the specified return and is named Specified_Return. The formulas within the
actual schedule use these cell names rather than the cell addresses.

Annuity or Sinking Fund Depreciation ScheduleAnnuity or Sinking Fund Depreciation ScheduleAnnuity or Sinking Fund Depreciation ScheduleAnnuity or Sinking Fund Depreciation ScheduleAnnuity or Sinking Fund Depreciation Schedule
The Annuity or Sinking Fund Depreciation Schedule has five columns: Period, Period
Depreciation, Investment Revenue, Accumulated Depreciation, and Net Book Value.

PeriodPeriodPeriodPeriodPeriod
The period identifier simply numbers the time periods over which you’re depreciating the
asset. The first period identifier is stored in cell B12 as the integer 1. Periods that follow
are stored as the previous period plus 1.

TIPTIPTIPTIPTIP Column A is empty in the area next to the period column. You might want to use this
space to store ending dates for the accounting periods that correspond with the period
depreciation.

Period DepreciationPeriod DepreciationPeriod DepreciationPeriod DepreciationPeriod Depreciation
Period depreciation is the depreciation expense for the current period. If you’re using the starter
workbook for depreciable assets accounting, the Period Depreciation expense is the debit
component of a depreciation journal entry and ultimately shows up in the profit and loss
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statement. If you’re using the starter workbook as part of a financial forecast, you can include
the Period Depreciation expense with other expenses in the profit and loss forecast. Addition-
ally, any income tax effect of this noncash expense ripples through the cash flow statement.

The basic Period Depreciation formula is:

5-�+��	����9,���
 -�(��.�	�9�������"A(B�������9>������C���������9�������

��(B�������9>�����#���������9����#"�

The minus sign at the beginning of this formula is necessary because the PV function re-
turns a negative value when all of its arguments are positive. You may note how this corre-
sponds to the original equation for Period Depreciation as explained earlier in this chapter:
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The Present Value of the Salvage Value variable takes the final Salvage Value and factors it
based on the specified return for the estimated life of the asset.

The formula for the second period, however, is modified so that the asset is not depreci-
ated below its salvage value. Starting with the second period, the formula to calculate the
Period Depreciation expense is enclosed in an IF statement that first verifies that the asset
hasn’t already been fully depreciated. For the comparison, rounded amounts are used so that
trailing digits of insignificance don’t affect the test. The formula for the second period is:

;3�>+8���+��	����9,���-�"�#��5>+8���(��.�	�9�����#���#

-�+��	����9,���-�(��.�	�9�������"A(B�������9>������C���������9�������

��(B�������9>�����#���������9����#"��

In other words, this equation states that if the net book value after depreciation equaled the
salvage value after the last period, set the depreciation for this period to 0.

Investment RevenueInvestment RevenueInvestment RevenueInvestment RevenueInvestment Revenue
Investment revenue is the assumed investment return on the asset. If you’re using the starter
workbook for depreciable assets accounting and have selected the annuity depreciation
method, the investment revenue for a period is credited to an investment revenue account
and ultimately shows up in the profit and loss statement. If you’re using the starter work-
book for depreciable assets accounting and have selected the sinking fund depreciation
method, the investment revenue for a period is credited to the depreciation expense account.
This results in a net debit to the depreciation expense account equal to the return of the asset
principal and the increase in the accumulated depreciation expense for the period. The net
depreciation expense ultimately shows up in the profit and loss statement. If you’re using
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the template as part of a financial forecast, you can add the investment revenue to other
miscellaneous revenues in the profit and loss forecast.

The first-period Investment Revenue value is the Original Cost value times the Specified
Return value. The formula for the first period is:

5(B�������9>������+��	����9,���

The formula for the second period, however, is modified so that the previous Net Book Value
amount is used and so that investment revenue isn’t calculated when the asset is fully de-
preciated. Starting in the second period, the formula to calculate the Investment Revenue
amount is enclosed in an IF statement that first verifies that the asset hasn’t already been
fully depreciated. For the comparison, rounded amounts are used so that trailing digits of
insignificance don’t affect the test. The formula for the second period is:

5;3�>+8���+��	����9,���-�"�#��5>+8���(��.�	�9�����#���#

(B�������9>�������+��	����-,���-�"���

The Original_Cost–E12 portion is the Net Book Value amount at the end of the previous
period. In subsequent periods, this part of the formula changes so that it always uses the
Accumulated Depreciation amount from the previous period.

Accumulated DepreciationAccumulated DepreciationAccumulated DepreciationAccumulated DepreciationAccumulated Depreciation
If you’re using the starter workbook for depreciable assets accounting, the incremental in-
crease in the Accumulated Depreciation amount is the credit component of a depreciation
journal entry and ultimately shows up on the balance sheet as an adjustment to the asset’s
carrying cost. If you’re using the starter workbook as part of a financial forecast, you can
include the Accumulated Depreciation amount with the original cost of the asset in the
balance sheet forecast to show the asset’s net book value. Alternatively, you might simply
use the Net Book Value amount calculated in this schedule.

The first period’s Accumulated Depreciation balance is the cumulative return of principal
calculated as the cumulative depreciation expense net of the cumulative assumed investment
revenue. The formula for the first period is:

5(8:�,!"�<,"��-(8:��!"�<�"��

The formula for the second period is:

5(8:�,!"�<,"6�-(8:��!"�<�"6�

and so on.
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Net Book VNet Book VNet Book VNet Book VNet Book Valuealuealuealuealue
The net book value is an asset’s carrying cost and is the amount that you report either in-
dividually or with other assets’ net book values on any historical or pro forma balance sheets.

For each period, the Net Book Value amount is the Original Cost amount less any accu-
mulated depreciation. The formula for the first period is:

5+��	����9,���-�"�

The formula for the second period is:

5+��	����9,���-�"6

and so on.

Understanding the ActivityUnderstanding the ActivityUnderstanding the ActivityUnderstanding the ActivityUnderstanding the Activity
Depreciation Starter WDepreciation Starter WDepreciation Starter WDepreciation Starter WDepreciation Starter Workbookorkbookorkbookorkbookorkbook

You can use the activity depreciation starter workbook shown in Figure 15-5 to construct
depreciation schedules with the activity method. The activity method is unique among
depreciation methods because it expenses the original cost of an asset based on use rather
than on time. In general, you use this starter workbook if you’re calculating depreciation for
financial or managerial accounting and you feel that its allocation of costs matches economic
reality.

Figure 15-5 The activity depreciation starter workbook.
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Given the four parameters—original cost, salvage value, estimated useful life (expressed in
units of use rather than time), and period units of use—this schedule calculates the depre-
ciation expense, the accumulated depreciation, and the net book value for each period of
the forecasting horizon.

The activity depreciation starter workbook has two parts: the Activity Depreciation Cal-
culation Inputs box and the Activity Depreciation Schedule.

Activity Depreciation Calculation InputsActivity Depreciation Calculation InputsActivity Depreciation Calculation InputsActivity Depreciation Calculation InputsActivity Depreciation Calculation Inputs
The calculation inputs and the period units of use are the only variables you enter, and, unless
you turn off cell protection, these are the only cells in which you can enter data.

Most often, the financial accounting standards or internal managerial accounting conven-
tions that apply to your modeling assumptions determine the method you use to calculate
these variables.

For convenience and good documentation within the starter workbook, cell B4 contains the
original cost and is named Original_Cost, cell B5 contains the salvage value and is named
Salvage_Value, and cell B6 contains the estimated life and is named Estimated_Life. The
formulas within the actual schedule use these cell names rather than the cell addresses.

Activity Depreciation ScheduleActivity Depreciation ScheduleActivity Depreciation ScheduleActivity Depreciation ScheduleActivity Depreciation Schedule
The Activity Depreciation Schedule has five columns: Period, Period Units of Use, Period
Depreciation, Accumulated Depreciation, and Net Book Value.

PeriodPeriodPeriodPeriodPeriod
The period identifier simply numbers the time periods over which you’re depreciating the
asset. If you’re using the starter workbook as a building block for a financial projection, use
the same number of periods in your depreciation schedule as you use in the other sched-
ules that make up your financial forecasting model. The first-period identifier is stored in
cell B11 as the integer 1. Periods that follow are stored as the previous period plus 1.

TIPTIPTIPTIPTIP Column A is empty in the area next to the period column. You might want to use this
space to store ending dates for the accounting periods that correspond with the period
depreciation.
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Period Units of UsePeriod Units of UsePeriod Units of UsePeriod Units of UsePeriod Units of Use
The Period Units of Use isn’t calculated by a formula. You enter either the actual or the
forecasted units of use for each period of the forecast as input values.  You should check that
the total of this column equals the value that you entered for estimated life; it is not abso-
lutely required, as you will see in the following discussion on Period Depreciation.

Period DepreciationPeriod DepreciationPeriod DepreciationPeriod DepreciationPeriod Depreciation
Period depreciation is the depreciation expense for the current period. If you use the starter
workbook for depreciable assets accounting, the Period Depreciation expense is the debit
component of a depreciation journal entry and ultimately shows up in the profit and loss
statement. If you use the starter workbook as part of a financial forecast, you’ll probably add
the Period Depreciation expense with other expenses in the profit and loss forecast.

The activity depreciation method expenses a portion of an asset’s depreciable cost based on
the ratio of that period’s units of use to the estimated life, calibrated in units of use. For
example, the formula for the first period is:

5�,""����������9�������+��	����9,���-(��.�	�9������

The formula for subsequent periods is modified to prevent an asset from being depreciated
below its salvage value (as might be the case if you accidentally entered more period units
of use than the estimated life in units of use). Starting in the second period, the basic for-
mula is enclosed in the MIN statement, which selects the smaller of two amounts: the ac-
tivity depreciation expense or the amount yet to be depreciated. For example, the period
expense formula for the second period is:

5:;��,"�����������9������+��	����-,���-(��.�	�9������#3""-(��.�	�9������

The F11–Salvage_Value portion calculates the amount yet to be depreciated. In subsequent
periods, this part of the formula uses the Net Book Value amount from the previous period.

Accumulated DepreciationAccumulated DepreciationAccumulated DepreciationAccumulated DepreciationAccumulated Depreciation
If you use the starter workbook for depreciable assets accounting, use the incremental in-
crease in accumulated depreciation as the credit component of a depreciation journal en-
try, and it will ultimately show up on the balance sheet as an adjustment to the asset’s original
cost. If you use the starter workbook as part of a financial forecast, you might deduct the
accumulated depreciation from the original cost of the asset on the balance sheet forecast
to show the asset’s net book value. Alternatively, you can use the Net Book Value amount
calculated in this schedule.
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The first period’s Accumulated Depreciation balance is the first Period Depreciation ex-
pense. The formula is:

5(8:��!""<�""�

The formula for the second period is:

5(8:��!""<�"��

and so on.

Net Book VNet Book VNet Book VNet Book VNet Book Valuealuealuealuealue
Net book value is an asset’s original cost minus its accumulated depreciation and is the
amount that you would report, either individually or with other assets’ net book values, on
any historical or pro forma balance sheets.

For each period, the Net Book Value figure is the Original Cost amount less any accumu-
lated depreciation. The formula for the first period is:

5+��	����9,���-�""

The formula for the second period is:

5+��	����9,���-�"�

and so on.

Customizing the AssetCustomizing the AssetCustomizing the AssetCustomizing the AssetCustomizing the Asset
Depreciation Starter WDepreciation Starter WDepreciation Starter WDepreciation Starter WDepreciation Starter Workbooksorkbooksorkbooksorkbooksorkbooks

You can use the asset depreciation starter workbooks for a wide variety of depreciation
calculations. However, you might want to change the starter workbooks so that they more
precisely meet your requirements. For example, you can add text that describes the asset,
describes the units of use that calibrate its estimated life, or identifies the supporting docu-
mentation for the schedule. You can also increase or decrease the number of periods.

NOTENOTENOTENOTENOTE Before you change anything in the asset depreciation starter workbooks other than
the input parameters, unprotect the document.
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Changing the Number of PeriodsChanging the Number of PeriodsChanging the Number of PeriodsChanging the Number of PeriodsChanging the Number of Periods
You can easily increase or decrease the number of periods shown in any of the asset depre-
ciation schedules. To increase the number of periods, remove the border from the last row
of the depreciation schedule and then copy the current last row of the schedule (the row for
Period 20) down as needed. To decrease the number of periods, simply delete any unneeded
rows from the bottom of the schedule.

TIPTIPTIPTIPTIP If you’re using the starter workbook for accounting and bookkeeping, use a number
of periods that is equal to or greater than the estimated life of the asset. However, if
you’re using the starter workbook as a building block for a financial projection, you’ll
probably want the number of periods in your depreciation schedule to correspond to
the number of periods in the other schedules that make up your financial forecast-
ing model.
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