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The latest version of Microsoft Office brings with it some of the most notable
enhancements to this popular suite of applications in years. Excel 2007:

Beyond the Manual will help you to quickly adjust to the reconstructed interface of
Microsoft Excel, directing you to the features that you have become accustomed to in
previous versions of the software, as well as introducing you to more advanced com-
ponents that you may not have tried yet and the new tools available with this release.
Advanced techniques like consolidation, what-if analysis, PivotTable and PivotChart
reports, and data validation are concisely described in straightforward steps, allowing
you to quickly become confident with some of Excel’s most powerful tools. The book
also includes information on working with external data connections and a chapter
on SharePoint and Excel Services to reflect the growing need for organizations to dis-
tribute information or provide access to spreadsheet models while maintaining
control. Throughout the book I have included screenshots and examples to illustrate
these features in operation along with timesaving shortcuts and tips to help you to
increase your efficiency at producing professional-looking spreadsheets.

Who This Book Is For

This book is aimed at spreadsheet users who already have some familiarity with pre-
vious versions of Microsoft Excel and who want an overview of the modifications
and new features being introduced with Microsoft Office 2007. The book is also
intended to be a practical guide to anyone wishing to update their Excel skills and
progress to the more advanced features of this essential spreadsheet application.

How This Book Is Structured

Excel 2007: Beyond the Manual can be used as a roadmap to becoming a power user
in Excel or as handy reference to be called upon when required. Here is an outline of
each chapter:
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• Chapter 1, “What’s New in Excel 2007?”: The opening chapter of the book
provides you with an overview of the modifications and enhancements you can
expect to find in the latest version of Excel. The most notable difference when
upgrading to Excel 2007 is the revamped interface, and this chapter will help to
ease your transition from the traditional menus and toolbars to the new Ribbon.
Advice is provided on how to work your way around the enlarged grid and
where to find the tools and commands that you have become accustomed to
in previous versions. 

• Chapter 2, “Customizing Excel”: You can save yourself a lot of time by
customizing features of Excel to match any personal preferences or require-
ments. In this chapter, you will learn how to customize the Quick Access toolbar
and Status bar and store custom views. Useful techniques like freezing and
splitting panes and organizing multiple windows are also covered.

• Chapter 3, “Excel Essentials”: This chapter covers some of the basic yet
fundamental features of Excel that every user should be aware of. Data entry
techniques like AutoFill and Custom Lists are covered here, along with the
different ways you can paste data. You will also have an opportunity to become
familiar with the new Name Manager for working with defined names. Finally,
techniques for working with multiple worksheets are discussed, including how
to enter and format data simultaneously on different worksheets.

• Chapter 4, “Styles and Formatting”: This chapter looks at the different ways
you can format the data on a worksheet, starting with the new document
themes and cell and table styles. The formatting of numerical data is equally
important, and the chapter includes comprehensive instructions on how to use
the built-in number formats and create your own custom formats.  You will also
learn about the advances made to conditional formatting with the introduction
of the new color scales, data bars, and icon sets. 

• Chapter 5, “Sorting and Filtering”: The increased functionality of the sort and
filter features is discussed in this chapter. You will learn how to sort and filter
by cell color or icon and discover how much easier it is to sort and filter by
multiple items. The new easy-to-use date, text, and number filters are introduced,
and for those who prefer something more complex, advanced filtering is also
included.

• Chapter 6, “Analyzing Data Using Subtotals, Consolidations, and Tables”:
There are various tools in Excel that can help you organize, structure, and
summarize your data. This chapter covers the ways you can group and outline
data and insert subtotals. It also explains how you can summarize data across
different worksheets by consolidating by position, category, or formula. The
section on tables will bring you up to speed with the advances made to the
feature previously known as Excel Lists, allowing you to effectively work with
data in tabular form.

• Chapter 7, “Creating PivotTables and PivotCharts”: As the title suggests, this
chapter discusses how you can summarize and analyze data using a PivotTable
or PivotChart report. Excel 2007 has made these versatile tools much more user-
friendly, so if you haven’t tried them before, now’s your chance.
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• Chapter 8, “Editing PivotTables and PivotCharts”: Following on from Chapter 7,
this chapter will show you how to manipulate PivotTables and PivotCharts to
summarize your data exactly how you want it. Topics covered include sorting
and filtering data in PivotTables and PivotCharts, changing field settings,
creating calculated fields and calculated items, and using PivotTable options.

• Chapter 9, “What-If Analysis”: Excel has a number of tools that can be used to
answer what-if questions, including data tables, scenarios, Goal Seek, and
Solver. This chapter shows you how you can make use of these tools to help
you explore possible outcomes and make informed decisions.

• Chapter 10, “Formulas and Functions”: This chapter outlines the fundamentals
of constructing formulas in Excel 2007, including the new Formula AutoComplete
feature. It also examines some of the more commonly used functions in Excel
and includes examples of financial, text, statistical, math and trigonometry,
lookup and reference, and database functions.

• Chapter 11, “Charts”: Excel’s ability to graphically represent data using a
gamut of chart types is a key feature of the application. This chapter takes you
through the different stages of producing a chart, from choosing the appropriate
type to editing and formatting the chart and adding analysis features. 

• Chapter 12, “Adding Graphics to a Worksheet”: Microsoft Office 2007
introduces a new family of graphics for producing diagrams and lists known as
SmartArt. Its use within Excel, along with the familiar graphics like AutoShapes,
clip art, and WordArt, are the topic of this chapter. 

• Chapter 13, “Preventing and Correcting Errors”: This chapter looks at how you
can use data validation to prevent errors by controlling what can be entered in a
cell. It also discusses the different types of errors that can occur in formulas and
how you can use formula auditing to check and correct formulas.

• Chapter 14, “Protection and Security”: The different ways that you can protect
worksheets and workbooks are discussed in this chapter. Adding digital
signatures and changing security settings in the new Trust Center are also
covered here.

• Chapter 15, “Getting Data from External Sources”: Excel data can come from
various sources, including Microsoft Access, text files, or web pages. This
chapter examines how you can import data from other sources and manage
external data connections, allowing you access to data that is always up-to-date.

• Chapter 16, “Sharing, Reviewing and Distributing Data”: As workbooks are
often the work of more than one user, this chapter examines how you can share
a workbook, add comments for other users, and track the changes that have
been made. It will also look at how you can prepare a document for printing or
for distribution to others. 

• Chapter 17, “SharePoint and Excel Services”: No book on Excel 2007 would be
complete without mentioning Excel Services, the new technology that enables
the distribution of workbooks via a browser using Microsoft Office SharePoint
Server 2007. The final chapter provides you with an introduction to Excel
Services and explores how it can be used to facilitate managed, secure access
to organizational data.
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Microsoft Office 2007 heralds the most significant changes to the Office suite
for years. The user interface across the main applications has been given a

new image aimed at improving usability as well as modernizing the overall look of
the software. The regenerated appearance penetrates down to the documents with the
introduction of new Office styles and themes and a new family of SmartArt graphics
intended to give your creations an increased depth of professionalism. But the
improvements are not simply aesthetic. Behind the contemporary façade lie some
important enhancements that will allow you to experience more flexibility and func-
tionality than ever before with Excel from the new XML file formats to improved
analysis tools, although some critics may feel that many potential improvements have
been omitted in this release.

This chapter will provide you with an overview of the most consequential modi-
fications to Excel and will help you to settle into the new surroundings. First I will
look at how Excel has been expanded both in size and in data-handling capability. I
will then discuss its new image for 2007 and the features available that will allow you
to produce an attractive and consistent look for your documents. Following a quick
outline of the increased functionality of Excel’s analysis tools, I will identify the file
formats that can be used when saving work as well as the new ways you can share
your worksheets with others and how Excel 2007 facilitates the management of
external connections. By the time you have finished this chapter, you will know that
we are not in Excel 2003 anymore!

From Excel to XXL

Microsoft has certainly pushed the limits with Excel 2007, making this version capable
of handling more data more quickly than ever before. Excel users who need to store
large amounts of data will be pleased to see that they can now enter over 16,000
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columns and 1 million rows into a worksheet—a total of over 17 billion cells! To
some this may seem cumbersome and unnecessary, but for those who analyze thou-
sands of items or record data at small intervals this will be a welcome expansion. For
example, if you are using Excel to keep a record of readings taken every minute, this
will now allow almost two years of data to be stored in rows, or just over 11 days if
stored by columns. If you record daily data in columns, your worksheet can now span
almost 45 years!

NOTE The last column is now XFD, which means that Excel 2007 may not
accept some of the named ranges in workbooks created in previous versions.
For example, names like DAY21 or TAX2007 can no longer be used, as these
will now be cell references.

The size of the grid is not the only feature that has been augmented in Excel
2007. Excel can now support up to 4.3 billion colors (32-bit) and unlimited format
types, and the number of cell references per cell is limited only by available memory.
Excel 2007 also supports dual processors and multithreaded chipsets, and the amount
of PC memory that it can use is limited only by the maximum allowed by Windows,
thereby improving its overall performance. Table 1-1 lists some of the increases to
limits that have been incorporated in Excel 2007.

Table 1-1. Excel 2007 Limits

Item Excel 2003 Limit Excel 2007 Limit

Columns 256 16,384

Rows 65,536 1,048,576

PC memory that Excel can use 1GB Maximum allowed by
Windows

Unique colors in a workbook 56 (indexed color) 4.3 billion (32-bit color)

Unique cell formats/cell styles 4000 64,000

Conditional formats in a cell 3 Limited by available
memory

Levels of sorting in a table or range 3 64

Items in AutoFilter dropdown list 1,000 10,000

Characters that can be displayed in a cell 1,024 (255 when 32,768
formatted as text)

Characters that can be printed in a cell 1,024 32,768

Cell styles in a workbook 4,096 65,536

Characters in a formula 1,024 8,192

Levels of nesting in a formula 7 64
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Item Excel 2003 Limit Excel 2007 Limit

Arguments in a function 30 255

Items that can be found with Find All ~65,000 ~1 million

Columns in a PivotTable 255 16,384

Items in a Pivot field 32,768 ~1 million

Number of fields in a PivotTable 255 16,384

If you don’t already use shortcut keys for navigating around your worksheet, you
may find that now is a good time to start getting the hang of them. Table 1-2 lists
some key combinations that could save you a lot of time scrolling around the super-
sized grid.

Table 1-2. Shortcut Keys for Navigating in Excel

To Go To... Press

Cell A1 Ctrl+Home

Column A of the current row Home

Last used cell in a worksheet (even if it is currently blank) Ctrl+End

First row of the data (provided there are no blank cells) Ctrl+Up arrow

Last row of the data (provided there are no blank cells) Ctrl+Down arrow

First column of the data (provided there are no blank cells) Ctrl+Left arrow

Last column of the data (provided there are no blank cells) Ctrl+Right arrow

Next worksheet Ctrl+Page Down

Previous worksheet Ctrl+Page Up

TIP Using the Shift key along with the key combinations in Table 1-2 will
select the range of cells; e.g., pressing Ctrl+Shift+Home will select all the cells
from cell A1 to the active cell. To select the current region (i.e., the contiguous
range of cells surrounding the active cell that contain data), press Ctrl+* (use
the * in the numeric keypad or Ctrl+Shift+* on a laptop).

Table 1-3 contains some more tips for quickly selecting, inserting, deleting, hiding,
and unhiding rows and columns.
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Table 1-3. Shortcut Keys for Selecting, Inserting, Deleting, Hiding, and Unhiding
in Excel

To Do This... Press

Select the column or columns for the active cell or cells Ctrl+Spacebar

Select the row or rows for the active cell or cells Shift+Spacebar

Insert a row in a table or a cell, row, or column in a range Ctrl++ (plus sign)

Insert a column in a table or range Ctrl+Spacebar, then Ctrl++

Delete a row in a table or a cell, row, or column in a range Ctrl+- (hyphen)

Delete a column in a table or range Ctrl+Spacebar, then Ctrl+-

Hide the column or columns for the active cell or cells Ctrl+0

Unhide the column or columns between the selected cells Ctrl+Shift+0

Hide the row or rows for the active cell or cells Ctrl+9

Unhide the row or rows between the selected cells Ctrl+Shift+9

You can also use the Name box to quickly go to a cell, select a range, or copy a
formula or text to a large number of cells. To go to a cell, you simply type the cell ref-
erence in the Name box and press Enter; to select the range starting from the active
cell to the cell reference you have typed in the Name box, press Shift+Enter. The same
process can be used to paste copied data into a range: copy the data to be pasted,
select the first cell in the range, type the cell reference of the last cell in the range in the
Name box, press Shift+Enter to select the range, and then press Enter again to paste
the data.

TIP To copy a cell down the length of a column (as far as there is data in an
adjacent column), select the cell and move the mouse pointer over the
bottom-right corner of the cell; when the pointer changes to the Fill Handle
(black cross), double-click.

Excel Gets a Makeover

Even veteran users of Excel will probably find that they have lost their bearings when
they look at Excel 2007 for the first time. The traditional menu bar and Standard and
Formatting toolbars have now been rendered obsolete, replaced by what is referred to
as the Ribbon, a display of larger icons that spans the top of the window where the
menu bar and toolbars used to be. The big difference with the Ribbon is that it is
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contextual and updates in accordance with the tasks that you are currently carrying
out. The Ribbon also features in the new versions of Microsoft Word, Access, and
PowerPoint.

However, the Ribbon is not the only method of accessing commands in the new
version of Microsoft Office. The Quick Access toolbar, Microsoft Office Button, and
access keys are all new features intended to improve usability. Excel also now benefits
from the addition of a Page Layout view, allowing you to see how the printed work-
sheet will appear as you edit your data.

The Ribbon
Probably the most significant change to the user interface is the demise of menus and
toolbars and the introduction of the Ribbon (see Figure 1-1). Running across the top
of the screen, the Ribbon groups together related commands and features into differ-
ent tabs and will adapt depending on the task you are completing. So, for example, if
you want to insert an object you can select the Insert tab to see the range of objects
that can be included in your worksheet and the related commands. If you are work-
ing with a table, the Ribbon will feature additional tabs that include the tools that are
relevant to tables. Consequently, users can see at a glance the various commands that
are available related to the task they are currently completing rather than having to
search through an ever-increasing menu system.

Figure 1-1. On the Ribbon, each tab contains groups of related commands for the different
activity areas.

The Ribbon is made up of a variety of content, including dialog boxes, galleries,
and many of the familiar toolbar buttons. The contents of the Ribbon will vary for
each Office application, but across applications it is composed of similar components:

• Tabs, placed along the top of the ribbon, which identify different activity areas.
The standard tabs are Home, Insert, Page Layout, Formulas, Data, Review, and
View, but additional tabs may become available for specific tasks. For example,
if you have any active application add-ins, the Add-Ins tab will also be displayed.
The default tab is the Home tab; to select a different tab, click on it with your
mouse.

• Groups within each tab; for example, on the Home tab the groups include
Clipboard, Font, and Alignment. These are sets of related commands used to
carry out the various tasks.

• Commands can take the form of boxes, menus, or buttons and are arranged
together within groups.
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As well as the standard tabs, there are two other types of tabs that may appear on
the Ribbon when they are relevant to the current task. Contextual tabs will appear
when you work with a particular object like SmartArt, a chart, or table. For example,
additional Design, Layout, and Format tabs will appear under a Chart Tools label
when a chart is selected. These contextual tabs house further commands appropriate
for working with charts. When the object is deselected, the contextual tabs will be
hidden again. Program tabs replace the standard tabs when you are using certain
authoring modes or views. For example, when you switch to Print Preview by select-
ing it from the Print command in the Microsoft Office Button, the standard tabs are
replaced by a Print Preview tab. There is also a Developer tab, which you can opt to
display by selecting the appropriate checkbox in the Personalize section of Excel
Options (see the following section on the Microsoft Office Button). This contains
commands for carrying out tasks like recording macros and features related to XML
(see information on new file formats in the “Finishing Touches” section later in this
chapter).

In some groups on the Ribbon (for example, Clipboard, Font, Alignment, and
Number in Figure 1-1), you will see a small icon at the bottom-right corner of the
group; this icon is known as a Dialog Box Launcher. As the name suggests, clicking
this icon will open the relevant dialog box or task pane for that group of commands,
allowing you to select further options.

TIP To collapse the Ribbon and reveal more of the grid, double-click on any
of the tabs. The tabs will still be visible and you can view the Ribbon tem-
porarily by clicking a tab, enabling you to still select commands. To restore the
Ribbon again, double-click any tab.

The Microsoft Office Button
The Microsoft Office button is a feature that you will now discover in Word, Power-
Point, and Access as well as Excel. It is a circular button positioned at the top-left
corner of the screen and is used to access many of the common functions that were
previously available from the File menu or the Standard toolbar, like Open, Save,
Close, and Print (see Figure 1-2). Two new features that are listed are Prepare and
Publish.

Prepare provides quick access to tools that may be required to check and secure
finished documents, including checking a workbook for hidden metadata or for fea-
tures that are not supported by earlier versions of Excel. You can also set document
properties and permissions, make a document read-only, and add a digital signature
within the Prepare option.

When you have finalized the settings for the finished documents, you can then use
the Publish command to distribute it to other people. You can distribute a document
in various ways, including through Excel Services (a web-based data exploration and
reporting system for Excel workbooks), by using a document management server, or
by creating a document workspace using SharePoint (see the information on new
ways to share data in the “Finishing Touches” section and in Chapters 16 and 17).
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Figure 1-2. The contents of the Microsoft Office Button 
in Excel 2007. The Prepare option allows you to carry out 
a variety of tasks to check and secure finished documents.

Also in the Microsoft Office Button you will find Excel Options (see Figure 1-2),
which allows you to customize many of the features within Excel (see Chapter 2 for
more on this). Here you will find most of the commands that were traditionally
located within the Options command of the Tools menu.

The Quick Access Toolbar
As the commands available on the Ribbon will update as you perform different tasks,
Excel provides a toolbar where you can store frequently used commands regardless of
the Ribbon tab being displayed. The Quick Access toolbar (see Figure 1-3) appears
above the Ribbon and by default contains the Save, Undo, and Redo icons (the Undo
and Redo icons will be grayed out when they are not available). You can customize
the Quick Access toolbar to display commands of your choice so that your favorite
commands are permanently on view (see Chapter 2).
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Figure 1-3. You can use the Quick Access 
toolbar to store frequently used commands 
so that they are always readily available.

Table 1-4 provides you with a quick reference guide to the new locations in Excel
2007 of some of the most popular commands from Excel 2003. Appendix A provides
the location of most of the other commands.

Table 1-4. New Locations for Popular Commands

Command Excel 2003 Location Excel 2007 Location

New, Open, Print File menu Microsoft Office Button
Standard toolbar

Close, Exit, Save As File menu Microsoft Office Button

Save File menu Microsoft Office Button
Standard toolbar
Quick Access toolbar

Page Setup File menu Page Layout tab, 
Print Area, Set Print Area, Page Setup group
Clear Print Area Page Layout tab, Sheet

Options group (Dialog Box
Launcher)

Print Preview File menu Microsoft Office Button, Print, 
Standard toolbar Print Preview

Undo, Redo Edit menu Quick Access toolbar
Standard toolbar

Cut, Copy, Paste Edit menu Home tab, Clipboard group
Standard toolbar

Delete Edit menu Home tab, Cells group

Delete Sheet Edit menu Home tab, Cells group, Delete

Move or Copy Sheet Edit menu Home tab, Cells group, Format

Find, Replace, Go To Edit menu Home tab, Editing group, 
Find & Select

Header and Footer View menu Insert tab, Text group

Cells, Rows, Columns, Insert menu Home tab, Cells group, Insert
Worksheet

Chart Insert menu Insert tab, Charts group
Standard toolbar

Function Insert menu Formulas tab, Function Library
group
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Command Excel 2003 Location Excel 2007 Location

Name Insert menu Formulas tab, Defined Names
group

Cells, Rows, Columns Format menu Home tab, Cells group, Format
Sheets—Rename, Hide, 
Unhide, Tab Color

Options Tools menu Microsoft Office Button, Excel
Options

Sort, Filter Data menu Home tab, Editing group, Sort
& Filter
Data tab, Sort & Filter group

Font, Font Size, Bold, Formatting toolbar Home tab, Font group
Italic, Underline, Border, 
Fill Color, Font Color

Align Left, Align Center, Formatting toolbar Home tab, Alignment group
Align Right, Merge and 
Center, Increase Indent, 
Decrease Indent

Currency, Percent Style, Formatting toolbar Home tab, Number group
Comma Style, Increase 
Decimal, Decrease Decimal

TIP If you can’t find an Excel 2003 command on the Ribbon, you may be able
to locate it and add it to the Quick Access toolbar using the Customize cate-
gory of Excel Options in the Microsoft Office Button (see Chapter 2). If you
can’t find it there, use the Help facility to find out how to complete the task
that you would have used the command to do.

Access Keys
Access keys allow you to access the Ribbon, Microsoft Office Button, and Quick
Access toolbar using the keyboard, rather like keyboard shortcuts. To switch to com-
mand mode to use the access keys, you need to press the Alt key on the keyboard.
This will reveal small boxes containing key tips, indicating the key you need to press
in order to access a feature of the screen (see Figure 1-4). Every command on the
Ribbon, Microsoft Office Button, and Quick Access toolbar has an access key. So, for
example, pressing Alt and then F will access the Microsoft Office Button, with further
key tips then being displayed for each of the commands within it. To use access keys
to execute a command on any tab on the Ribbon, you must select the key for the
appropriate tab first.

NOTE Keyboard shortcuts, like Ctrl+C for Copy, have remained largely unaf-
fected by Excel 2007.
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Figure 1-4. Key tips for the Insert tab. To view key tips for a tab, press the Alt key and then
select the access key for the tab.

Only one layer of key tips is displayed at a time, so you must select the access key
for a particular tab before the key tips for the commands on that tab are revealed. As
you only see the key tips for the active tab, a particular key can relate to different
commands, depending on the tab that is displayed. For example, when you turn
on the access keys, the H key will access the Home tab. Once on the Home tab, press-
ing the H key will access the Fill Color command, but if you had selected the Insert
tab, the H key would refer to the Header & Footer command. If a dialog box is open,
its key tips will take precedence over key tips on the Ribbon.

When you are in command mode, you can also use the arrow keys and Tab key
to move around the Ribbon (although the access keys are probably a much more effi-
cient method) as follows:

• Use the left and right arrows to move between the tabs.

• Use the down arrow to activate a tab and then all the arrows to move through
the groups and commands.

• From the tabs, use the up arrow to move to the Quick Access toolbar.

• From the Quick Access toolbar, use the left arrow to move along the toolbar
and then to the Microsoft Office Button.

• Use the down arrow to access the Microsoft Office Button and use all the
arrows to move around the commands.

• Use the Tab key to move through each command in each group of the active tab
in turn from left to right. Once you reach the last command of the last group,
the Tab key will take you through the Help button, the Microsoft Office Button,
and the Quick Access toolbar. Use Shift+Tab to move backward from right
to left.

• Use the Enter key to select the highlighted command.

Once you start to use the arrows to navigate around the screen, the key tips will
disappear. You will need to press the Alt key twice to display the key tips again. To
remove the key tips and return to text entry mode, press the Alt key again.

If you use an old keyboard shortcut that begins with Alt, like Alt+E to open the
Edit menu, a message will appear to say that you are using an Office 2003 access key.
If you know the key sequence you want to use, you can continue to type it or press
Esc to cancel.
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Enhanced ScreenTips
Another enhancement to the user interface of Excel 2007 is the augmented capabili-
ties of the ToolTip feature. Now, when you hover your mouse over a command on the
Ribbon, not only will its name be displayed but you will also be provided with addi-
tional details, such as the shortcut key for the command (where available), what the
command does, and when it would typically be used. Where appropriate there may
be graphics illustrating what the command does or showing a dialog box that can be
opened to access further options.

This embellishing of ToolTips with feature descriptions has led to them being
renamed as Enhanced ScreenTips, or Super ToolTips. The main benefit is that you can
gain a quick overview about the particular command (see Figure 1-5) and what it is
generally used for without having to search through reference guides or use the Help
facility. If you do require further information, you can still press F1 to open the
Help facility.

Figure 1-5. The Enhanced ScreenTip for View Gridlines. 
These new Super ToolTips, as they are known, provide 
more detail than their predecessors.

TIP If you are not impressed and want to get rid of the Super ToolTips, you
can change the setting by clicking the Microsoft Office Button, clicking Excel
Options, and selecting the Popular category. Under “Top options for working
with Excel,” click the down arrow beside the ScreenTip Style box and select
“Don’t show feature descriptions in ScreenTips” to display the 2003-style
ToolTips, or select “Don’t show ScreenTips” to remove ToolTips altogether.
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Page Layout View
In Excel 2007, Microsoft has added a Page Layout view to the Normal and Page
Break Preview views that were already available. This allows you to see how your
printouts will appear as you create and edit your worksheets. Using Page Layout
view, you can carry out a range of tasks—such as inserting headers and footers,
changing margins, or rearranging objects—and see exactly how these alterations will
impact your printed document. Page Layout view can be accessed from the Work-
book Views group on the View tab or by clicking the Page Layout View icon on the
Status bar at the bottom of the screen.

TIP You can now configure the Status bar to show a Zoom slider and to dis-
play various statistics about selected data like Average, Count, Sum, etc., as
well as the different views. Just right-click on the Status bar and select the
items that you want to be displayed.

Better-Looking Documents

In addition to revamping the user interface, Microsoft has provided Office 2007 with
various new features that allow you to produce superior documents that can have a
consistent look across your applications. New document themes can be applied to all
your Microsoft Office documents while Excel styles can be used to format specific
items like charts, tables, PivotTables, shapes, diagrams, and so forth, thus maintain-
ing a uniform look within your workbooks. There is also a wider range of templates
available with Excel 2007, and you can quickly access more through Microsoft Office
Online.

The conditional formatting feature has been greatly enhanced to include a variety
of methods of highlighting cells based on criteria. Excel 2007 sees the introduction of
new visual features like icon sets, color scales, and data bars. SmartArt, another new
graphical concept making its debut with this version, can be used to create diagrams
that will convey the message behind your data in a visually appealing manner. Like
styles, SmartArt is based on the document themes, ensuring that the consistent
appearance of your documents is upheld.

Themes and Styles
Document themes are predefined sets of fonts, colors, lines, and fill effects that can be
applied to an entire workbook and shared between different types of Office docu-
ments. You can even create custom themes by specifying your own settings for any or
all of the theme components to add your own personal touch to your finished work.
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Styles are based on the current theme and can be applied to Excel tables, Pivot-
Tables, charts, diagrams, and shapes. A nice touch is the Live Preview feature, which
automatically shows you what your object will look like as you move your mouse
over each style, helping you to choose a suitable style (see Figure 1-6).

Figure 1-6. As you move the mouse pointer over a style in the 
gallery in Live Preview, the selected table will temporarily take 
on the features of that style, allowing you to preview the style.

If you decide that none of the built-in styles are suitable, you can create your
own, although you cannot create your own chart style. Excel 2007 also includes pre-
defined cell styles that can be applied to individual cells or ranges, and many of these
are independent of the document theme. Again, if you want to, you can create your
own custom cell styles.

More Templates
Microsoft Excel 2007 is installed with a variety of built-in templates that you can use
to base your new worksheets on, covering a range of purposes from balance sheets to
a blood pressure tracker. If none of these are appropriate, you can search Microsoft
Office Online for a much wider selection of templates, which are divided into various
categories:
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• Agendas

• Budgets

• Calendars

• Expense Reports

• Forms

• Inventories

• Invoices

• Lists

• Planners

• Plans

• Purchase Orders

• Receipts

• Reports

• Schedules

• Statements

• Stationery

• Timesheets

Of course, as with themes and styles, if you are still not satisfied you can create
your own templates to suit your specific type of data and analysis.

SmartArt
SmartArt (or OfficeArt as it is sometimes referred to) is another new concept being
offered to Excel users with the intention of giving documents a more professional
design. Basically, SmartArt provides you with a range of diagrams or captions that
you can use to highlight information or convey points from your data. Suggested uses
would be to create high-impact lists or to illustrate a process, cycle, hierarchy, or rela-
tionship. Available layouts include horizontal and vertical lists, organization charts,
pyramids, Venn diagrams, and radial diagrams. Figure 1-7 shows some examples of
the SmartArt graphics available in Microsoft Office 2007.

Once you have selected a SmartArt layout that you want to use, it is easy to add
and edit text, to resize or format the graphic, and to switch to a different layout.
SmartArt graphics are built on the document themes and will adopt colors and styles
appropriate to your chosen theme; however, you can customize most of the elements
if you want to, including shape fills, line styles, and 3D effects. The finished result is
graphics that look like they have just stepped out of a designer’s studio.
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Figure 1-7. Use SmartArt graphics to add a professional touch to lists 
and diagrams.

Easier Analysis

Although these aesthetic enhancements are mostly welcome, you are probably won-
dering what the “real changes” are and how Excel 2007 will make your working life
easier. Microsoft has made a variety of improvements to existing features in Excel
that are intended to streamline the processes involved in some of the traditional ana-
lytical procedures and to make more complex data-management activities not as
daunting for less experienced users.

Conditional Formatting (available from the Styles group on the Home tab) and
Sorting and Filtering (located in the Editing group on the Home tab or the Sort &
Filter group on the Data tab) are all fundamental features of Excel that have been
expanded in this new version to include more functionality and to allow you to dis-
play your data in a more comprehensible manner. The feature formerly known as
Lists has been given a polish and renamed as Excel Tables, and PivotTables and charts
have benefited from some attention from the Microsoft developers as well. Finally, an
attempt has also been made to make formula writing easier, and Online Analysis
Processing (OLAP) formulas and Cube functions have been introduced to the appli-
cation.
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Rich Conditional Formatting
The Conditional Formatting feature has been taken to new levels with Excel 2007
with the introduction of novel tools like Color Scales, Icon Sets, and Data Bars to
allow you to visualize your data in a more interpretable manner. Depending on a cell’s
position within a range of values, you can allocate it a different color, a particular
icon, or a varying length of shaded data bar. Each of these new tools allows you to
convey a certain degree of meaning along with your data from within the actual cell.

Excel 2007 also provides you with various types of common rules to make it
easier to create your conditional formats. These rules are divided into Highlight Cells
Rules and Top/Bottom Rules. With Highlight Cells Rules, you can select from a range
of rules to highlight specific data, including rules to identify values that are greater
than, less than, or equal to a set value, or indicate dates that occur within a given
range. Top/Bottom Rules allow you to identify the top or bottom percentage or num-
ber of items or to indicate those cells that are above or below the average. Figure 1-8
shows the options available with these two new sets of conditional formatting rules.

Figure 1-8. Highlight Cells Rules and Top/Bottom Rules. Use one of these
predefined rules to create conditional formats or select More Rules to create 
a new formatting rule.

Another important advancement in conditional formatting is the removal of the
restriction on the number of conditional formats that can be applied to a range of
cells. Instead of only being able to identify three criteria, the number of conditional
formats that can be specified is now unlimited (within the bounds of available mem-
ory). To help you keep track of these potentially numerous formatting rules, Excel
2007 provides you with the Conditional Formatting Rules Manager (which you open
by clicking Manage Rules in a Conditional Formatting dropdown list) to look after
the various chores that may be associated with rules, including creating, editing, and
deleting rules and controlling the rule precedence.
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Although a fairly comprehensive selection of built-in rules is available, condi-
tional formats are also customizable, enabling you to define your own rules or
formats. This allows you to control the technicalities, like exactly how the range is
partitioned when allocating icons or colors, as well as the specific formatting features,
like the color of the data bars or border and fill effects.

Excel Tables
Within Excel 2007 you can easily create, format, and expand an Excel table (or Excel
List as it was known back in 2003) to organize your data in a manner more suited for
analysis. Along with the name change Microsoft has improved the functionality of
tables to include features like

• Headers that can be switched on and off

• Calculated columns that automatically expand to include additional rows

• An Automatic Filter button in each header cell for quick sorting and filtering

• Structured references that allow you to use column heading names and special
item specifiers in formulas instead of cell references

• Total rows that can use custom formulas and text entries

• Table styles to add coordinated formatting that will update automatically as
rows are added or removed

PivotTables and PivotCharts
PivotTables have long been a fundamental analysis tool in Excel, so the improvements
to the design of the interface and the enhanced capabilities will probably be welcome
by most Excel users (although they may not go as far as some users would have
liked). Many users who have not experimented with PivotTables to any great extent
may be more encouraged to do so now that the creation process has been streamlined
and made more approachable. For example, checkboxes and new drop zones in the
PivotTable Field List make adding and removing fields to and from a PivotTable
or PivotChart report easier. Other features that will make summarizing data with
PivotTables more efficient include

• The ability to undo actions taken on a PivotTable

• Plus and minus drilldown indicators that make it clear whether data can be
expanded or collapsed

• Simpler sorting and filtering of PivotTable data

• The ability to apply conditional formats to cells within a PivotTable

• PivotTable styles for quickly formatting a PivotTable

• PivotCharts that are easier to create (also, chart formatting is preserved when
changes are applied to a PivotChart)
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• PivotChart styles that can be applied in a similar fashion to regular charts

• The ability to easily convert a PivotTable linked to an OLAP cube to formulas

Sorting and Filtering
Sorting and filtering have been enhanced with some useful features in Excel 2007 to
allow you to arrange your data quickly in a meaningful way according to your cur-
rent needs. You can now sort data by anything up to 64 levels, and you can also sort
by cell color, font color, or cell icon as well as cell value. The actual wording of the
Sort command will change depending on the data being sorted: if the cells contain
text, you can choose either Sort A to Z or Sort Z to A; if you are sorting dates you can
select Sort Oldest to Newest or Sort Newest to Oldest; if the data consists of numbers,
the options will be Sort Smallest to Largest or Sort Largest to Smallest.

AutoFilter (or Filter as it is often now referred to) has been augmented to facili-
tate more complex and dynamic filtering by providing a range of Date, Number, and
Text filters that will reflect your data type. For example, for numerical data, available
filters include Equals, Greater Than, Above Average, Top 10, and so forth. If the col-
umn selected contains text, you can select filters such as Begins With, Ends With, and
Contains. If the data you are filtering contains dates, filters like Tomorrow, This
Week, Last Month, Next Quarter, This Year, and so forth can be applied, allowing
dynamic filtering of dates to be carried out simply. The capabilities of AutoFilter have
also been expanded; the AutoFilter list will now display up to 10,000 items, and you
can also filter by multiple items within a column. Like the Sorting tool, AutoFilter
accommodates the new conditional formats that can be applied to cells and allows
data to be filtered by value, cell color, font color, or cell icon. A Reapply command
has also been added to enable you to reapply all sort and filter conditions on a table.

Changes to Charts
Like tables and other objects, charts in Excel will have their formatting founded on
the document theme. The new look for charts will also include special effects such as
soft edges, shadows, beveling, and 3D effects, as illustrated in Figure 1-9. The inten-
tion is obviously to make the charts more visually appealing, though some users may
feel that such embellishments will detract from the message the chart is supposed to
convey. Other useful features include the ability to switch between charting the data
in the rows and the data in the columns of the worksheet with one click and to save
the formatting and layout of a chart as a template that can be applied to future charts.

A major change being implemented with Office 2007 is that the chart engine for
Excel will also now be used for Word 2007 and PowerPoint 2007, therefore eliminat-
ing the need to use Microsoft Graph. As an Excel worksheet is now used as the chart
datasheet for Word and PowerPoint, these applications can take advantage of the
increased functionality provided by Excel—including the use of formulas, filtering,
sorting, and the ability to link the chart to external data sources like SQL Server
Analysis Services. The Excel data worksheet can be embedded in the Word document
or PowerPoint presentation, or it can remain in a separate file to minimize file size.
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Figure 1-9. Excel 2007 lets you choose from a wide range of chart styles 
and apply features like glow and bevel effects to charts.

Simplified Formula Writing
Excel 2007 has attempted to expedite the task of formula writing, particularly if you
need to write long and complex formulas. First, the formula bar can now be resized
to accommodate long formulas without overlapping onto the worksheet and covering
the headings or data. You can now include over 8,000 characters and up to 64 levels
of nesting in a formula, compared to just 1,000 characters and 7 levels in Excel 2003.
The number of arguments that a function can hold has also been increased from 30
to 255.

The Formulas tab on the Ribbon provides quick reference to the commands you
may require when creating and auditing formulas. It also includes an easy-to-use
Function Library, which displays the main function categories and lets you quickly
select your required function. The familiar AutoSum button is also there and operates
in a similar way as before, facilitating immediate access to a dropdown list and allow-
ing you to select from the popular Sum, Average, Count Numbers, Max, and Min
functions. If you prefer to enter a function by launching the traditional Insert Func-
tion dialog box, then you can click the Insert Function button. Finally, the
Calculation Options button in the Calculation group allows you to control when for-
mulas are calculated.

Formula AutoComplete is a new feature that will help you to remember the exact
name of a function and enter the formula syntax correctly. As you begin to type in a
formula, Excel will display a list of functions (and named ranges and table references
where appropriate) that match what you type; once you detect the formula (or name
or reference) that you want to use, you can select it using the Tab key or the mouse.
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Excel will then help you to enter the right number of arguments and will suggest
defined names or structured references where appropriate. A ToolTip will appear for
each formula to help you to select the correct one without having to refer to the Help
facility.

Defining names has long been recognized as a way of simplifying formula con-
struction and readability. Excel 2007 provides us with the Name Manager, a new
interface to accommodate the general housekeeping duties associated with creating,
viewing, editing, and deleting names. Prominently positioned on the Formulas tab of
the Ribbon, the Name Manager and other commands within the Defined Names
group will allow you to create and update your list of defined names more efficiently
than in Excel 2003. The ability to add comments to defined names has been included,
enabling you to provide a description that will be displayed as a ToolTip in Formula
AutoComplete. The Name box can also now be resized to display long names.

A further useful innovation in Excel 2007 is the ability to incorporate structured
references (where you can reference a table or part of a table directly by name rather
than cell references) in formulas. For example, to sum all the values in a table called
Table1 you can enter the formula =SUM(Table1); to sum all the values in the Sales
column of that table, you would enter the formula =SUM(Table1[Sales]). Table
names (and subsequently column names) will appear in Formula AutoComplete
where appropriate.

TIP Formulas can still be entered by typing them straight in and ignoring For-
mula AutoComplete. If you really dislike the feature, Formula AutoComplete
can be turned off in the Formulas category of Excel Options.

More Functions
The function library within Excel has been expanded to include a set of seven new
Cube functions to allow the extraction of information from SQL Server Analysis Ser-
vices, and the Analysis ToolPak functions have now been integrated into the main
function library (the Engineering functions category is now available as standard).
Microsoft has also added the following general functions, specifically requested by
users:

• IFERROR (Logical): To identify formula errors rather than using IF and
ISERROR

• AVERAGEIF (Statistical): To conditionally average a range in a similar manner
to SUMIF and COUNTIF

• SUMIFS (Math & Trig): Similar to SUMIF but for multiple criteria

• COUNTIFS (Statistical): Similar to COUNTIF but for multiple criteria

• AVERAGEIFS (Statistical): Similar to AVERAGEIF but for multiple criteria

If you work with multidimensional databases (like SQL Server Analysis Services)
in Excel 2007 you can use OLAP formulas to build complex, free-form, OLAP data-
bound reports. Seven new Cube functions have been added to Excel to accommodate

CHAPTER 1 WHAT’S NEW IN EXCEL 2007?20



the extraction of data from SQL Services Analysis Services (2000 and 2005), includ-
ing any member, set, aggregated value, property, or Key Performance Indicator (KPI)
from the OLAP cube. This data can then be placed anywhere within the spreadsheet
and integrated with other calculations or within other formulas. These new Cube
functions are

• CUBEMEMBER: Fetches the defined member or tuple from the cube

• CUBEVALUE: Fetches the aggregated value from the cube filtered by various
arguments

• CUBESET: Fetches the defined set of members or tuples

• CUBESETCOUNT: Returns the number of items in a set

• CUBERANKEDMEMBER: Returns the nth ranked member from a set

• CUBEMEMBERPROPERTY: Returns the value of a member property from
the cube

• CUBEKPIMEMBER: Returns a KPI property from the cube and displays the
KPI name in the cell

If you have a PivotTable connected to an OLAP cube, you can convert the Pivot-
Table to a set of formulas, where each formula will use one of the Cube functions.
This will allow you to modify your work by inserting rows or columns or adding cal-
culations, using the converted PivotTable as a starting point.

Finishing Touches

With a growing emphasis on sharing data and producing information that can be
viewed and analyzed by multiple users, Excel 2007 brings with it important enhance-
ments to much of its importing and exporting functionality. This includes stream-
lining the process for connecting to external sources and distributing data through
Excel Services. Microsoft has also introduced some new file formats to improve the
transferability of Office documents, and it is also much easier to save workbooks in
alternative formats, thus increasing the transferability of information from Excel
workbooks.

External Connections
The Get External Data group on the Data tab of the Ribbon renders the task of
importing data from external sources much less daunting. The Existing Connections
command provides you with quick access to connections in the current workbook, as
well as to connection files on your computer or network. The other commands in the
Get External Data group allow you to easily import data from Access, the Web, and
text files, or to create new connections to other sources.
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Managing external connections should be easier with Excel 2007 thanks to the
Connections group on the Data tab. If you have a workbook that is connected to an
external data source, for example, an Access or Oracle database or an Analysis
Services cube, you can see a list of the connections in your workbook and where they
are used, and change the properties of the connections. This ability to view and man-
age all of the connections in a workbook in a central location is a significant shift
from the way connection information was stored with the object that used the con-
nection in previous versions. This will make updating and sharing connections easier,
especially with the introduction of Cube functions where the connection to a particu-
lar OLAP cube must be specified with each function.

New File Formats
Microsoft Office 2007 sees the inauguration of new file formats for Excel, Word, and
PowerPoint known as XML formats. The purpose of XML file formats is to ease inte-
gration with external data sources, to reduce file size, and to improve data recovery.
The default format for an Excel 2007 workbook will now be the XML-based file for-
mat (.xlsx). Other XML-based formats that will also be available for Excel 2007 are
the XML-based and macro-enabled workbook format (.xlsm), the format for an
Excel template (.xltx), the macro-enabled template (.xltm), and the macro-enabled
add-in (.xlam).

In addition to the new XML file formats, Excel 2007 introduces a new non-XML
binary file format for large or complex workbooks. This binary version of the seg-
mented compressed file format or BIFF12 file format (.xlsb) will allow optimal
performance and backward compatibility. Excel 2007 spreadsheets can also be saved
as XPS (XML Paper Specification) format or exported to PDF without needing to
have a PDF writer installed.

When you open an Excel file that was created in an earlier version, it will auto-
matically open in Compatibility mode. In this mode, new or enhanced 2007 features
are not available, preventing any loss of data or fidelity when the workbook is opened
in an earlier version again. When the file is saved, it will be saved using the Excel
97–2003 file format (.xls) and not the new XML file format. If you want to upgrade
the workbook to the current 2007 file format, you can convert it using the Convert
command in the Microsoft Office Button, which will replace the original file with the
new XML file. If you want to retain a copy of the original file format, you can save it
to XML format, which will create a new copy of the file with the .xlsx extension.

TIP Check your Excel 2007 workbooks to see if they contain any formatting or
other features that are not compatible with earlier versions of Excel so that
you can make any necessary changes. You can do this by running the Compat-
ibility Checker in Compatibility mode by clicking the Microsoft Office Button,
pointing to Prepare, and then clicking Run Compatibility Checker. The Com-
patibility Checker will run automatically if you save a workbook that is in the
Excel 97–2003 file format. Updates and converters can be installed in earlier
versions to allow Excel 2007 workbooks to be opened, updated, and saved
without losing any of their Excel 2007–specific functionality.
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New Ways to Share Data
With Excel 2007 you can distribute worksheets to others in various ways. If you need
to share your worksheets with other users within your organization and have access
to Excel Services (a new server technology available as part of Microsoft Office
SharePoint Server 2007 that allows browser-based access to Excel spreadsheets), you
can save your workbook to Excel Services using the Publish option in the Microsoft
Office Button. You can then specify the worksheet data (for example, sheets or items
like charts or tables) that you want others to be able to see. The other users can then
use Microsoft Excel Web Access to carry out tasks like viewing, analyzing, extracting,
and saving this data, or they can take a static snapshot of the data at regular intervals
or when required. The main advantages that Excel Services will bring are the ability
to provide controlled access to data via a browser and the ability to avoid having
more than one “version of the truth” (i.e., multiple copies of a spreadsheet that are
inconsistent with one another).

Excel Services is optimized for organizations where multiple users are accessing
the same spreadsheets and consists of three parts: Excel Web Access, Excel Calcula-
tion Services, and Excel Web Services. Excel Web Access is used to display a spreadsheet
in a browser and permits users to perform various Excel activities, including scrolling,
sorting, filtering, viewing charts, and using drilldown in PivotTables. If they have the
correct permissions, they can even open the workbook in Excel 2007 (if they have it
installed on their own computer), enabling them to take advantage of the full func-
tionality of Excel to analyze the data. Excel Calculation Services is the component
that loads the spreadsheets, performs the calculations on them, and manages the
sessions. Excel Web Services provides programmatic access, allowing you to auto-
mate the update of Excel spreadsheets and to develop custom applications that
incorporate calculation.

To make a workbook available to other users from a central location, you can use
the Publish command to save it to a document management server, enabling you to
automate workflows and share document libraries. If you want to allow users to col-
laborate on a workbook while maintaining a local copy synchronized with any
changes, you can save it to a Document Workspace site hosted by Windows Share-
Point Services 3.0. A Document Workspace site is a SharePoint site that incorporates
tools to help users share and update files while keeping everyone informed of
changes. Other advantages of a Document Workspace site include the ability to allo-
cate tasks and to receive email alerts when changes are made to a document or task
(see Chapters 16 and 17 for more information on sharing data and Excel Services).

This chapter has given you an overview of the main enhancements that have been
introduced with Microsoft Excel 2007. The remainder of this book will guide you
through these and the many other useful features of this versatile application. 
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It is always worthwhile taking some time to get to know an application and to
adjust elements of it to suit your own preferences and requirements. Whether you

are an ad hoc user or your job revolves around spreadsheets, by creating a personal-
ized workspace within the Excel environment you can make sure that your workbooks
are displayed the way you want them and that commands you repeatedly use are
always near at hand.

The new Ribbon feature of Excel 2007 is not customizable in the same way that
the toolbars in earlier versions are; however, you can decide which commands appear
on the Quick Access toolbar. Many of the traditional ways of personalizing your
Excel environment that were previously accessible through the Options command on
the Tools menu are still available in Excel 2007—they have just been relocated to
Excel Options, which can be accessed from the Microsoft Office Button. The Win-
dow group in the View tab of the Ribbon is similar to the old Window menu and
facilitates working with multiple windows. It also allows you to save your window
arrangement as a workspace so that you can retrieve it at a later date.

This chapter will direct you to the familiar customizable options while introduc-
ing you to some new features that you can adapt to improve your working experience
with Excel 2007. You will discover how you can easily customize the Status bar and
the new Quick Access toolbar to improve your efficiency at creating and editing
spreadsheets. You will also learn how to use custom views and how to customize
Excel windows, enabling you to add your own personal touches to your latest version
of Excel.
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Excel Options

Excel’s default settings are generally the most appropriate or the most secure for the
majority of users, although there may be occasions when you need to deviate from
the norm or you just want to personalize certain features. To set your preferences for
a wide range of Excel settings, including those for editing, calculations, and display,
click the Microsoft Office Button and then click the Excel Options button. The
options available for Excel are divided into different categories, which are listed on
the left of the screen.

Figure 2-1 shows an image of the Popular category, which you can use to change
settings, such as whether to display the Mini toolbar when you have selected text, or
which ScreenTip scheme to use. You can use this screen to set the username, and to
specify things like the language, the color scheme, how many worksheets should be in
a new workbook, and the default font. If you want to create or edit a custom list for
use in fill sequences, you can do that here too.

Figure 2-1. Use the Popular category to change the most popular options in Excel.
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The Formulas category allows you to change the default settings that control how
Excel performs calculations. For example, you can switch between automatic and
manual calculation, or enable iterative calculation and change the settings for it. You
can also customize settings for working with formulas and choose which rules Excel
should use for error checking. The Proofing category can be used to change options
for AutoCorrect, AutoFormat, and Smart Tags. This category is also used to select
options for spelling correction and to manage custom dictionaries.

In Excel Options you can use the Save category to adjust your Save and Auto-
Recover settings. This is where you can specify the default file location for saving and
opening files, a feature that was previously located on the General tab of the Options
dialog box. You can also choose where to save drafts for document management
server files and what colors will be seen if the workbook is opened in a previous ver-
sion of Excel.

To customize the display of your Excel workbook or worksheets, you can adjust
a variety of settings using the Advanced category of Excel Options (see Figure 2-2).
For example, you can decide whether to show or hide particular features, such as row
and column headings, gridlines, scroll bars, sheet tabs, comments, and formulas. You
can also select or deselect features, such as allowing editing directly in cells or
enabling AutoComplete or automatic percent entry. If you want to automatically
open certain files at startup, you can specify these here. Additionally, you can choose
settings for Lotus compatibility. To customize the commands displayed on the Quick
Access toolbar on the Excel user interface, use the Customization category in Excel
Options, as described in the next section.

As you’d expect, the Add-Ins category allows you to view and manage add-ins,
and the Trust Center category provides information about privacy and security and
allows you to adjust security settings for features like macros, add-ins, ActiveX con-
trols, and external content. You can also specify trusted publishers and trusted
locations from which content and documents can be safely downloaded. Both of
these categories are discussed in detail in Chapter 14.

Finally, the Resources category allows you to access resources and features pro-
vided by Microsoft. From here you can download updates for Microsoft Office, run
Microsoft Office Diagnostics to diagnose and repair problems, contact Microsoft for
support, and access Microsoft Office Online to obtain further help and updates.

NOTE There are too many customizable aspects of the Excel environment to
look at all of them in detail here; however, some of the more important fea-
tures will be discussed in this chapter and other Excel Options will be
highlighted throughout the book as appropriate.
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Figure 2-2. In the Advanced category of Excel Options, you can select from a variety
of advanced options.

Customizing the Quick Access Toolbar

The Quick Access toolbar (see Figure 2-3) is a small toolbar that usually is positioned
above the Ribbon beside the Microsoft Office Button. It contains shortcuts for com-
mands independent of the Ribbon tab that is currently displayed and can be used to
give you easy access to frequently used commands. This will be particularly useful if
you are finding it difficult to navigate around the new Ribbon. You can choose which
shortcuts to add to the Quick Access toolbar, and you can also select one of two loca-
tions to display it: above or below the Ribbon.
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Figure 2-3. The Quick Access toolbar

TIP To quickly add a command to the Quick Access toolbar, right-click the
command on the Ribbon and select Add to Quick Access Toolbar.

Customizing the Quick Access toolbar so that it hosts your most commonly
accessed commands could prove much more efficient than jumping between tabs on
the Ribbon. You can change the commands that appear on the Quick Access toolbar
or change its position by using the Customization category within Excel Options:

1. Click the Microsoft Office Button and then click the Excel Options button to
open the Excel Options dialog box.

2. Select Customization from the menu. A screen similar to Figure 2-4 will be
displayed.

Figure 2-4. Use the Customization screen to customize or move the Quick Access
toolbar.
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3. Select a category from the “Choose commands from” dropdown list to display
a list of related commands in the box below it. For example, you can view
commands from a particular tab or commands not on the Ribbon.

4. Choose the command you would like to appear on the Quick Access toolbar
from the list and click the Add button. You can add as many commands as you
like using separators (select <Separator> at the top of the list of commands) to
divide commands into related groups.

5. To reposition a command on the Quick Access toolbar, select the command
from the list on the right and use the up and down arrows to the right of the
list to reorder the commands.

6. To remove a command from the Quick Access toolbar, select the command from
the list on the right and click the Remove button.

7. Under Customize Quick Access Toolbar, select whether you want the new
settings to apply to all documents (the default) or just to the selected workbook.

8. To reset the Quick Access toolbar to the default settings, click the Reset button.

9. To position the toolbar below the Ribbon, check the “Show Quick Access
Toolbar below the Ribbon” option.

10. When you have finished adjusting the Quick Access toolbar, click OK.

You can also use the Customize Quick Access Toolbar button (see Figure 2-5) to
add or remove popular commands from the Quick Access toolbar, to open the Excel
Options dialog box at the Customization category, or to move the toolbar.

1. Click the down arrow to the right of the Quick Access toolbar to display the
Customize Quick Access Toolbar context menu.

2. Select or deselect commands to add or remove them from the Quick Access
toolbar.

3. To open the Customization category in Excel Options and view all the
commands that can be added to the Quick Access toolbar, click More
Commands.

4. To move the toolbar, click Show Below the Ribbon. The toolbar will move to
beneath the Ribbon.

CHAPTER 2 CUSTOMIZING EXCEL30



Figure 2-5. The Customize Quick Access Toolbar menu

Customizing the Status Bar

In Excel 2007 you have some control over what is displayed in the Status bar at the
bottom of the Excel window (see Figure 2-6). For example, you can use the Status bar
to indicate if features like Caps Lock, Num Lock, Permissions, and Signatures are
turned on or off. You can also use the Status bar to switch views, change the zoom
level, or record a macro by clicking the appropriate icon. When you’re selecting cells,
the Status bar can provide a count of the cells selected, and if the cells contain numer-
ical values, information like the maximum, minimum, average, and sum values can be
displayed. To customize the Status bar, follow these steps:

1. Right-click the Status bar. A list of all the features on the Status bar will be
displayed.

2. Select or deselect features by clicking them.

3. Click outside of the list to finish.

Figure 2-6. Right-click the Status bar to select what you want to be displayed on it.
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Custom Views

When working with Excel, you may find that you use different display and print set-
tings for different purposes. For example, the settings you use for editing may not be
the same as the settings you like to use when analyzing data. Also, if different people
need to work with the same file, each may have their own preferences for how the
data appears or is printed. Excel lets you store multiple settings for printing and dis-
play as custom views so that you can switch between views as required. Settings that
can be stored in custom views include

• The view that the document is displayed in, such as Normal, Page Layout view,
Page Break Preview

• Margins, Orientation, Breaks

• Print Area and Print Titles

• Ruler, Gridlines, Formula Bar, Headings

• Zoom

• Window Arrangements and Splits

You can create several views based on different settings for each worksheet in a
workbook.

1. Select the worksheet that you want the view to apply to.

2. Adjust all the appropriate settings to display or print the worksheet the way you
want it using the Page Layout tab or the View tab.

3. On the View tab, click Custom Views in the Workbook Views group. The
Custom Views dialog box will open.

4. Click the Add button to create a new view. The Add View dialog box will open
(see Figure 2-7).

Figure 2-7. In the Add View dialog box, enter 
a name for your custom view and select the 
settings to be included.
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5. In the Name box, type a name for the current view settings.

6. Use the checkboxes to select whether to include print settings and hidden rows,
columns, and filter settings.

7. Click OK when you have finished.

Once you have created your custom views, you can quickly apply the required
one to display the appropriate worksheet using the stored settings.

1. On the View tab, click Custom Views in the Workbook Views group. The
Custom Views dialog box will open (see Figure 2-8).

Figure 2-8. In the Custom Views dialog box, select 
the view you want to use and click Show.

2. From the Views list, select the view whose settings you wish to use.

3. Click the Show button. The worksheet associated with the selected view will be
displayed with the stored display and print settings.

If you no longer have any use for a custom view, you can delete it by doing the
following:

1. On the View tab, click Custom Views in the Workbook Views group. The
Custom Views dialog box will open (Figure 2-8).

2. From the Views list, select the view that you wish to delete.

3. Click the Delete button. A box will appear asking you to confirm that you wish
to delete the selected view.

4. Click Yes to confirm the deletion. The selected view will be removed from the
Views list.

5. Click the Close button to close the Custom Views dialog box.
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Customizing Your Excel Windows

If you work with particularly large spreadsheets, you may want to view different
parts of a worksheet at the same time, or occasionally you may need to compare dif-
ferent workbooks on screen. The Window menu in previous versions of Excel
provides commands that allow users to display different sections of a worksheet or
different workbooks simultaneously. These facilities are now located in the Window
group of the View tab in Excel 2007.

Freezing Panes
Excel allows you to freeze panes to lock rows and columns so that they will remain in
view as you scroll through a worksheet. This is particularly beneficial when working
with large worksheets as it allows you to display the row and column headings that
you have entered in the first rows or columns at all times as you scroll down and
across, thus making entering, editing, and analyzing your data much easier.

To freeze only the first row or the first column, complete the following steps:

1. Select the View tab on the Ribbon.

2. In the Window group, click Freeze Panes. You will be provided with three
options, as shown in Figure 2-9.

Figure 2-9. Select the appropriate Freeze 
Panes option to keep rows and/or columns 
visible while scrolling through a worksheet.

3. Select either Freeze Top Row or Freeze First Column as appropriate.
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To freeze more than one row or column or to freeze both rows and columns:

1. Select the cell below the last row you want to freeze and to the right of the last
column you want to freeze. For example, if you want to freeze the first row and
the first column, select cell B2.

2. Select the View tab on the Ribbon.

3. In the Window group, click Freeze Panes.

4. Select the Freeze Panes option.

NOTE A black line will appear below the last row that has been locked and to
the right of the last column that has been locked.

To unlock the rows and/or columns again so that the worksheet will scroll
normally:

1. Click Freeze Panes in the Window group of the View tab.

2. Select Unfreeze Panes. Any locked rows or columns will now be unlocked.

Splitting Panes
Another way of viewing different parts of a worksheet simultaneously is by splitting
panes. When you use Freeze Panes, only the unlocked part of the worksheet can be
scrolled; when you use Split Panes, each pane can be scrolled individually. You can
split a window into either two or four panes, allowing you to view up to four differ-
ent sections of your worksheet at a time.

1. Before you split a window into separate panes, you must select where you want
the split to appear. Do one of the following:

• To split a window into two panes horizontally, select the first cell in the row
below where you want the split to appear.

• To split a window into two panes vertically, select the first cell in the
column to the right of where you want the split to appear.

• To split a window into four panes, select the cell below the row and to the
right of the column where you want the split to appear.

2. Click Split in the Window group of the View tab. A gray split bar will appear
horizontally and/or vertically in the location of the split, dividing the window
into two or four sections. Figure 2-10 shows an Excel window split into four
panes. Note that there are now two scroll bars on the right and two scroll bars
on the bottom of the window, allowing each half of the window to be scrolled
without changing the other half. When you move the mouse pointer over a split
bar, it will change to a split pointer; you can use this to move the split bar and
adjust the size of the panes.

3. To remove a split, click the Split command again.
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Figure 2-10. Use the Split command in the Window group to divide a 
window into separate sections.

You can also quickly split a window into panes by using the Split box at the top
of the vertical scroll bar or to the right of the horizontal scroll bar (see Figure 2-11).

Figure 2-11. When you move the 
mouse pointer over the Split box, 
it will change to a split pointer.

1. Position the mouse pointer over the Split box until it changes to a split pointer
(see Figure 2-11).

2. Use the split pointer to drag the split box on the vertical scroll bar down or the
split box on the horizontal scroll bar to the left.

3. To remove a split, double-click on any part of the split bar that divides the
panes.

Working with Multiple Windows
If you want two separate views of the current workbook, you can open a second copy
in a new window. This will allow you to look at the same worksheet using different
views or to view different worksheets in the same workbook simultaneously. Any
changes made to the document in one window will be replicated in the other.
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1. To open a new window containing a view of the current document, click New
Window in the Window group of the View tab. Excel opens a second copy of
the workbook in a separate window.

2. To arrange the layout of all the open windows, click Arrange All in the
Window group of the View tab. The Arrange Windows dialog box will
open (see Figure 2-12).

Figure 2-12. In the Arrange Windows 
dialog box, select the layout that you 
want to use to display open windows.

3. Select one of the four options—Tiled, Horizontal, Vertical, or Cascade—to
arrange the open windows as required.

NOTE When you arrange windows, all open windows in the application will
be displayed. To view only the windows containing the active workbook,
check the “Windows of active workbook” option in the Arrange Windows dia-
log box (see Figure 2-12).

4. You can move a window by dragging its title bar to the new position, or you
can adjust the size of a window by dragging the edge of the window with the
mouse.

5. To temporarily remove a window from view, make the window the active
window and click Hide in the Window group.

6. To display a hidden window again, click Unhide in the Window group to open
the Unhide box. Select the window that you want to bring back again from the
list (if more than one window is hidden) and click OK.

7. If you want to retain the layout of your windows to use again the next time
you are working with the same workbooks, you can save it as a workspace by
clicking Save Workspace in the Window group.
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To close all the open windows for the active workbook, click the Microsoft
Office Button and select Close. To close the active window but leave other windows
for the same workbook open, click the Close button at the top of the window.

Comparing Windows Side by Side
The Window group on the View tab also provides the facility to compare two win-
dows side by side so that two versions of a document or two different worksheets can
be viewed and contrasted. To compare two worksheets, you must have both open in
separate windows.

1. To compare the active workbook with another open workbook, click the View
Side by Side icon button in the Window group (see Figure 2-13) to open the
Compare Side by Side box.

Figure 2-13. View Side by Side, Synchronous Scrolling, 
and Reset Window Position icon buttons

2. Select a workbook from the list in the Compare Side by Side box and click OK.
Both workbooks will be displayed horizontally, although you can change the
arrangement if you wish by using the Arrange All command.

3. By default, synchronous scrolling will be switched on allowing you to scroll
both workbooks simultaneously. To turn off synchronous scrolling and scroll
one workbook independently of the other, click the Synchronous Scrolling icon
button (see Figure 2-13).

4. If you have moved or adjusted the size of the windows, you can use the Reset
Window Position icon button (see Figure 2-13) to reposition them evenly on the
screen again.

5. To turn off the View Side by Side feature and return to your original view of the
windows, click the View Side by Side icon button again.
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Excel is often misconstrued, by those who are not familiar with it, as being a
glorified calculator or an alternative to creating a table in Microsoft Word.

Those who take the time to become acquainted with the application soon realize that
Excel has much more to offer, and with a few fundamental techniques, users can
easily create purposeful and flexible worksheet models. Excel is used by corporations
and individuals worldwide for a gamut of purposes, from statistical analysis of
numerical results to sorting and filtering lists of data. With each new version,
Microsoft has streamlined and enhanced the multitude of worksheet operations that
can be carried out in Excel to help users make the most of this versatile application.

This chapter takes a look at some of the features of Excel that every user should
be aware of, especially if they want to save valuable time. If you are an experienced
Excel user, most of these features will probably already be familiar to you as they
were introduced with earlier versions of Excel. However, because they have been relo-
cated in 2007 and are integral to the efficient use of Excel, it would be negligent not
to mention them.

The chapter begins by briefly looking at how you can enter and edit worksheet
data. I’ll introduce the AutoCorrect and AutoFill features, which can reduce the
amount of time you need to spend typing. I’ll also discuss the Custom Lists and Series
tools and show you how you can quickly enter a defined list or a series of numerical
values.

The section “Working with Paste” will make you rethink the way you copy and
paste in Excel and show you just what’s so special about Paste Special. You may find
that the Paste options available to you can save you a lot of time and effort in for-
matting and formula construction. There are numerous occasions when you can use
Paste Special once you realize how versatile it is.

Defining names is an important aspect of efficient Excel usage, particularly when
it comes to constructing formulas and functions. If you are not already in the habit of
naming cells and ranges, I will convince you of the benefits of it in this section. You
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will also get an opportunity to become acquainted with the Name Manager, the new
interface for creating and managing defined names for cells, ranges, constants, and
formulas.

Most Excel workbooks consist of more than one worksheet, and the worksheets
are often laid out in a similar manner. The final section of this chapter will show you
how to insert, rename, move, copy, and delete worksheets. I will also furnish you with
some tips on working with multiple worksheets, including how to enter data into and
format several worksheets simultaneously.

Entering and Editing Data

Excel 2007’s new supersized grid will allow you to store and analyze more data than
ever before. Each of the 17 billion cells can contain a numerical value, a piece of text,
or a formula—that’s a lot of data! Naturally you will want to make the data entry
process as straightforward and efficient as possible. The most obvious way to enter
data is to type the number, text, or formula directly into the relevant cell. You can
then press the Tab key to move to the cell to the right or press Enter to move down
a cell.

TIP To enter the same data in multiple cells simultaneously, select the cells,
type the data, and press Ctrl+Enter.

Numerical values can be positive or negative (use a minus sign or parentheses to
indicate a negative value) and can include different types of numbers, such as deci-
mals, fractions, percentages, monetary values, and so on. When entering a number
with a fraction, leave a space between the whole number and the fraction. For exam-
ple, to enter 11⁄4 you would type 1 1/4 (although the formula bar will display 1.25). If
there is only a fraction and no whole number, use 0; for example to enter 3⁄4, type
0 3/4.

Dates and times are stored by Excel as serial numbers starting with January 1,
1900, which is represented as 1. Times are stored as a fraction of a day starting at
midnight; therefore, noon on January 1, 2007, is represented by 39083.5. Generally,
Excel will recognize a date or time when you enter it and will format it accordingly—
use a slash (/) or hyphen (-) to separate the different parts of a date and a colon (:) to
separate the different parts of a time. Chapter 4 will show you how to use the built-in
formats and how to create custom formats for numbers, dates, and times to control
how they are displayed.

TIP Press Ctrl+; (semicolon) to enter the current date or Ctrl+Shift+; to enter
the current time in a cell.
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Like numerical data, text can be typed directly into a cell. Each cell in Excel can
now hold over 32,000 characters, which should be ample for most purposes. If you
want to enter a line break in a cell, press Alt+Enter. Text may be used as labels or com-
ments as well as the actual data in the spreadsheet. If you want Excel to treat a number
or date as text—for example, if it is a label—you can precede it by an apostrophe (’).
To illustrate, if you enter a code as 12-5, Excel will normally interpret and display this
as December 5, but if you enter it as ’12-5, Excel will interpret the code as text.

When you have entered your data in a worksheet, you can use formulas to
manipulate the data and perform calculations, thus creating sophisticated worksheet
models. Formulas always begin with an equals sign (=) and can involve quite simple
addition, multiplication, division, and subtraction, or they can incorporate any of the
built-in functions and be used for more complex data analysis. When you enter a for-
mula, like =A1+B2, in a cell, the result will be displayed (in this case, the total of the
contents of cell A1 and cell B2). If you change the value in any cell referred to by a
formula, it will recalculate automatically. Chapter 10 will discuss using formulas and
functions in more detail.

As you enter data, you may need to insert additional cells, rows, or columns. You
can do so easily by using the Cells group on the Home tab. Just select the cell where
you want to insert or delete a cell, row, or column; click the down arrow to the right
of the Insert or Delete command in the Cells group; and choose the correct option
from the menu that appears. The cells in the worksheet will move to accommodate
the insertion or deletion.

To replace the contents of a cell at any time, simply select the cell and type in the
new data. If you only want to edit part of a cell’s contents, double-click the cell or
select the cell and press F2 to switch to edit mode. You can also edit the selected cell’s
contents using the formula bar. If you want to erase the contents of a cell, select the
cell and press Delete. Alternatively you can use the Clear icon in the Editing group on
the Home tab to control exactly what gets deleted as follows (see Figure 3-1):

• Select Clear All to remove everything from the cell.

• Select Clear Formats to remove the formatting while leaving the number, text, or
formula intact.

• Select Clear Contents to remove the contents of the cell but leave the formatting
intact.

• Select Clear Comments to remove any comments attached to the cell.

Figure 3-1. Use the Clear command to control 
exactly what is cleared from a cell.
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To help speed up the chore of data entry, Excel provides us with a few handy
features, including AutoCorrect and AutoFill. As you enter data in a column, Auto-
Correct will prompt you with a suggested entry, based on text that you have already
entered. If you type the first few letters of a name that you have previously entered in
the same contiguous column, Excel will complete the word for you—to accept its sug-
gestion, just press Enter. It will even keep the case of the entry consistent with the
previous entry. This can help simplify your data entry significantly if you repeatedly
have to enter the same text in cells in a column. However, if you want to turn the fea-
ture off you can—just deselect the “Enable AutoComplete for cell values” option in
the Advanced category of Excel Options.

AutoFill can also quicken the data entry process by allowing you to copy data or
a formula from one cell or range of cells to another cell or multiple cells by using the
Fill Handle. The Fill Handle is the small square in the bottom-right corner of the
selected cell or range. When you move the mouse pointer over the Fill Handle, it
changes to a black cross. If you click and drag the black cross, the contents of the
selected cell will be copied to the cells that you drag over. The Fill Handle can also be
used to continue a series—for example, a series of numbers or dates—or to enter a
custom list (as discussed in the following section). For example, if you enter Quarter 1
in a cell and use the Fill Handle to fill this to the next three cells, the series Quarter 2,
Quarter 3, and Quarter 4 will be entered automatically. You can even use the Fill
Handle to quickly delete data by dragging the Fill Handle of an empty cell over cells
containing data.

Custom Lists
Many users find that they continually use the same lists of labels for rows or columns
in their spreadsheets—for example, the departments within the organization or the
names of colleagues. Custom lists can save you time entering data by allowing you to
enter one item from a list into a cell and then using the AutoFill feature to continue
the series in adjacent cells in the specified order. You can also use custom lists to con-
trol the sort order of items if you want a list to be sorted in a particular way instead
of alphabetically.

Excel already has predefined fill series for the days of the week and months of the
year, which most users have probably used at some stage. You can create your own
lists to use in fill series or when sorting by using the Popular category of the Excel
Options box. This can be done by typing list entries directly or by selecting a list you
have already created in your worksheet.

1. Click the Microsoft Office Button and then click the Excel Options button to
open the Excel Options box.

2. Select Popular from the menu. Click the Edit Custom Lists button to open the
Custom Lists dialog box (see Figure 3-2).
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Figure 3-2. To create a new list, edit list entries, or import a list from 
cells in the worksheet, use this dialog box.

3. To type the list in directly, type each item into the List entries box, using the
Enter key to separate each entry. When you have typed all the entries for the
list, click Add.

4. To import a list from the worksheet, click in the “Import list from cells” box
and enter the cell references for your list by typing the references in or by
selecting the cells from your worksheet. Click Import to import the cell
contents as a list.

5. When you have finished adding custom lists, click OK. To try out the feature,
type an entry from your list into a cell and use the Fill Handle to continue the
series across the row or down the column.

When you use AutoFill, Excel will display the AutoFill Options icon beside the
filled cells. If you click this icon, a list of options will be displayed that lets you con-
trol how Excel fills the series—for example, Fill Without Formatting (see Figure 3-3).
If you have created a series of dates, you can select options like Fill Weekdays (to omit
Saturdays and Sundays) or Fill Months (to increment the cells by months rather than
days).
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Figure 3-3. AutoFill options

Once you have created a custom list, you can edit or delete it, though you can’t
edit or delete the predefined custom lists for the days and months.

1. Open the Custom Lists dialog box by clicking the Edit Custom Lists button in
the Popular category of Excel Options.

2. Select the list that you want to edit or delete.

3. Make the required changes to the list in the List entries box and then click Add,
or click Delete to delete the entire list.

4. Click OK when you have finished.

Creating a Series
The Series dialog box, which can be opened by clicking Fill in the Editing group on
the Home tab, offers an alternative to the Fill Handle for entering a series. The
options in the Series dialog box allow you to exert more control over how a series is
incremented and when it will stop. The following steps outline how you can use the
Series dialog box to define a series:

1. Enter the starting value for the series in a cell and, if necessary, enter values in
enough cells to establish the pattern for the series.

2. Select the entire range that you want to be filled by the series and select the
Home tab.

3. Click the Fill icon button (blue down arrow) in the Editing group and select
Series from the menu that appears. The Series dialog box will open (see
Figure 3-4).
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Figure 3-4. Use the Series dialog box 
to create a series.

4. Under Series in, click either Rows or Columns as appropriate.

5. Under Type, select one of the following:

• Linear, to calculate the next series value by adding the step value to the
preceding value

• Growth, to calculate the next value by multiplying the step value to the
preceding value

• Data, to create a series of dates—you will need to select Day, Weekday,
Month, or Year under Date unit to indicate how the date should be
incremented

• AutoFill, to continue a series of numbers or text in the same way as
dragging the Fill Handle

6. If you have selected either a Linear or a Growth type, you can select the Trend
option to calculate a line-of-best-fit for a Linear series or a geometric curve for
a Growth series.

7. If you have selected Linear, Growth, or Date as the type, enter the value that
you want to use as the increment for the series in the Step value box.

8. If you want to impose a limit on the series, enter a value in the Stop value box.
Any remaining cells in the selection will remain blank if the Stop value is
reached before all the cells are filled.

9. Click OK to close the Series dialog box and enter the series in the selected cells.

Working with Paste

All experienced Microsoft Office users will be familiar with the Clipboard facility and
the Cut, Copy, and Paste commands. Microsoft Excel offers some variations on the
standard Paste feature to accommodate the different types of data that may be
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contained within cells in a worksheet. Paste Special and Paste Options can save you a
lot of time readjusting the formatting of pasted cells and can help you avoid the frus-
tration and false results of cells updating when you don’t want them to—or not
updating when you do!

TIP To open the Office Clipboard in the task pane, click the Clipboard Dialog
Box Launcher in the bottom-right corner of the Clipboard group.

Paste Special
When you use Copy and Paste to copy cell contents, you may find that when you
paste the cells to the new location the result is not quite what you had anticipated.
For example, if you copy a cell containing a formula and paste it to a new worksheet,
quite often you will encounter a #REF! error as the cell references in the formula will
no longer be applicable. To overcome problems like this, you may need to use Paste
Special rather than the straightforward Paste command to specify exactly what it is
you want to appear in the destination cell(s). Using Paste Values, for instance, will
allow you to remove a formula from a cell without removing the result. Paste Special
also allows you to carry out a mathematical operation (add, subtract, multiply, or
divide) using the copied value(s) and the destination values, replacing the values in the
destination cells with the results.

1. To use Paste Special, copy the selected cell(s) by clicking the Copy icon in the
Clipboard group (see Figure 3-5) on the Home tab or by pressing Ctrl+C on the
keyboard.

Figure 3-5. You can access the Paste, Cut, 
Copy, and Format Painter commands from 
the Clipboard group on the Home tab.

2. Right-click the destination cell and select Paste Special. You can also find Paste
Special by clicking Paste in the Clipboard group (see Figure 3-5).

3. Choose the appropriate option from the Paste Special dialog box (see Figure 3-6)
and click OK, or click the Paste Link button to create a link between the source
cell(s) and the destination cell(s). Table 3-1 explains the purpose of the various
options in the Paste Special dialog box.
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Figure 3-6. The Paste Special dialog box

NOTE Cells can be linked between two open workbooks using Paste Link.
The linked cells will update automatically as changes are made to the original
cells.

Table 3-1. Paste Special Options

Paste Special Option Description

Paste Options

All Paste the cell contents along with formatting information.

Formulas Paste the formulas.

Values Paste the values (formula results).

Formats Paste cell formatting information only.

Comments Paste cell comments.

Validation Paste the data validation rules for the copied range.

All using Source theme Paste the cell contents using the same theme formatting as
the source cells.

All except borders Paste cell contents and all formatting information except for
cell borders.

Column widths Paste the cell contents using the same column width as the
copied range.

Continued
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Table 3-1. Continued

Paste Special Option Description

Paste Options

Formulas and number formats Paste formulas along with the number formats.

Values and number formats Paste the values (formula results) along with the number
formats.

Operation Options

None Do not perform any operation.

Add Add the copied values to the contents of the destination
cell(s).

Subtract Subtract the copied values from the contents of the
destination cell(s).

Multiply Multiply the copied values by the contents of the
destination cell(s).

Divide Divide the contents of the destination cell(s) by the copied
values.

Other Options

Skip Blanks Do not replace values in the destination area when blank
cells occur within the copied data.

Transpose Transpose columns to rows or rows to columns.

Paste Link Paste a link to the source cells so that the destination cells
will automatically update if the source cells change.

Paste Options
Paste Options is similar to Paste Special in that it gives you control over how the data
is pasted; however, it has less functionality than Paste Special. The Paste Options icon
will appear when you paste a cell or cells to allow you to quickly select what you
want to paste without having to use the Paste Special command. To use Paste
Options, copy and paste the cells as normal. The Paste Options icon (see Figure 3-7)
will appear beside the pasted cells.
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Figure 3-7. Click the Paste Options icon to select 
how you want the copied data to be pasted.

Click the Paste Options icon and select the appropriate option from the list that
appears. Table 3-2 explains the various options within Paste Options—the range of
commands available will depend on the type of data that you paste.

Table 3-2. Paste Options

Paste Options Description

Keep Source Formatting Paste the cell contents (including formulas) using the same
formatting as the source cells.

Use Destination Theme Paste the cell contents using the same theme as the
destination cells.

Match Destination Formatting Paste the cell contents using the same formatting as the
destination cells.

Values Only Paste the cell values (formula results)—only appears when
the pasted data contains formulas.

Values and Number Formatting Paste the values (formula results) along with the number
formatting—text formatting is removed.

Values and Source Formatting Paste the values (formula results) using the same formatting
as the source cells.

Keep Source Column Widths Paste the cell contents using the same column width as the
copied range—preserves all formulas and formatting.

Formatting Only Paste cell formatting information only.

Link Cells Paste a link to the source cells so that the destination cells
will update automatically—all formulas and formatting are
removed.

If you find the Paste Options feature annoying, you can turn it off by deselecting
“Show Paste Options buttons” in the “Cut, copy, and paste” section of the Advanced
category in Excel Options.

CHAPTER 3 EXCEL ESSENTIALS 49



Defining Names

Excel users have long recognized the advantages of defining names for items like cells,
constants, or formulas, particularly when authoring formulas. When you have entered
data into your worksheet, you’ll find it worthwhile to examine it to identify cells or
ranges that may be used later in formulas and assign meaningful names to them. Hav-
ing created names, you can go on to construct stable formulas that are more
comprehensible by referring to these names rather than cell references. A defined
name like Total_Cost is much more user-friendly, and much less likely to be mistyped,
than a reference like J213. Furthermore, formulas and functions that incorporate
names, for example =Total_Profit-Total_Expenses or =AVERAGE(MonthlySales),
certainly convey a clearer impression of what the result will mean than formulas or
functions that only use cell references.

NOTE Excel will sometimes create a name for you, for example when you set
a Print Area. Also, when you create a table, Excel will automatically allocate a
name in the format of Table1, Table 2, etc.; however, you can change these
names to make them more meaningful.

The easiest way to create a name for a cell or range is to select the cell or cells and
type the name directly into the Name box to the left of the formula bar (see Figure 3-8)
and press Enter. You can also use the Name box to go directly to a named cell or
range by selecting the name from the dropdown list that appears when you click the
down arrow to the right of the Name box.

Figure 3-8. You can use the Name box to quickly create and navigate 
to named cells or ranges. If the selected cell has not been named, 
the Name box will display the reference of the cell.

NOTE Names can be up to 255 characters in length and should begin with a
letter, underscore, or backslash. They cannot be the same as cell references
and should not contain spaces or hyphens (use periods or underscores
instead). Names are not case sensitive; therefore, Excel will regard Total and
TOTAL as the same name.

Excel 2007 has acknowledged the importance of defining names, especially when
inputting formulas, by including a Defined Names group in the center of the Formulas
tab on the Ribbon. Commands for naming ranges and creating names from selected
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cells are prominently positioned there (instead of being hidden in the Insert menu as
before) and the tasks of creating, finding, editing, and deleting names can now be
facilitated in a much more convenient manner by using the Name Manager.

Defining a Name
The Name Manager in Excel 2007 provides you with an alternative interface for
viewing and managing the names in a workbook. You can use the Name Manager to
simplify naming chores like editing or renaming names or deleting multiple names.
You can even add comments to clarify the purpose of a name.

1. Choose the Formulas tab on the Ribbon. In the Defined Names group, click
Name Manager (see Figure 3-9).

Figure 3-9. Click Name Manager to create, 
view, edit, and delete defined names.

2. The Name Manager dialog box will appear, listing any names that have already
been defined in the current workbook (see Figure 3-10).

Figure 3-10. Use the Name Manager to create a new name or 
select an existing one to edit or delete.
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3. Click New to open the New Name dialog box (see Figure 3-11). You can also
open the New Name dialog box directly from the worksheet by clicking Define
Name in the Defined Names group.

Figure 3-11. Enter the appropriate details 
for the new name and click OK.

4. Enter a name in the Name box (or use the name that Excel suggests if
appropriate). Excel will automatically insert any text that appears in a 
cell to the left or above the selected cell or range in the Name box.

5. Select the Scope setting for the name (either to a specific worksheet or to the
entire workbook). The scope of a name defines where the name can be used
without being qualified and is either local (a worksheet) or global (a workbook).
If the scope of a name is the local worksheet, the name will only be recognized
within that worksheet. To use a defined name whose scope is the local work-
sheet in another worksheet, you need to qualify it by preceding it with the
worksheet name. For example, if the name Start_Date is restricted to Sheet1,
to use it in another sheet you will need to enter Sheet1!Start_Date. If the scope
for the name Start_Date is the workbook, it can be used in any worksheet in
the same workbook.

6. Add a description or explanation for the name in the Comment box if
appropriate. Text entered in the Comment box will appear as the ScreenTip
for the name in the Formula AutoComplete box.

7. By default, the selected cell or range will be the reference in the Refers to box.
If you want to enter a different reference, click the Collapse Dialog icon on the
right. The “New Name—Refers to” dialog box will appear, allowing you to
select the cell or range on the worksheet. Click the Expand Dialog icon on the
right to return to the New Name dialog box. If you want the name to refer to a
constant or a formula, type = followed by the constant or formula in the Refers
to box.
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8. Click OK to return to the Name Manager; your new name will be listed in the
Name Manager. (If you opened the New Name box by clicking Define Name in
the Defined Names group, you will be returned to the worksheet when you click
OK in the New Name box.)

9. Continue to define any other names you want to create or click Close to close
the Name Manager dialog box.

NOTE Each new name you create must be unique within its scope, although
you can use the same name several times within one workbook as long as
each instance has a different scope. For example, you can create a name
Total_Cost scoped to Sheet1 and another name Total_Cost scoped to Sheet2
within the same workbook. You can even have a third Total_Cost scoped to
the global workbook as this is a separate scope—although this could cause a
name conflict, in which case the local worksheet level will take precedence.

Managing Names
Once you have defined names in your workbook, you can use the Name Manager to
help you manage them. To sort the names in the Name Manager, click the column
heading that you want to sort the names by. To filter the names (for example, to dis-
play only the names whose scope is a particular worksheet), click the Filter button
and select the appropriate option. If you want to edit a name, select it and click Edit
to open the Edit Name dialog box (which is similar to the New Name dialog box).
Finally, to delete one or more names, select the name or names and click Delete. A
dialog box will appear asking you to confirm the deletion.

NOTE The Name Manager will not display hidden names (where the Visible
property is set to false) or names defined in Visual Basic for Applications
(VBA).

Creating a Name from a Selection
If you already have existing row or column labels, you can use these to quickly create
names for multiple cells. Select the range of cells that you want to name along with
the labels (which should be in the row above or below or the column to the left or
to the right). Click Create from Selection in the Defined Names group of the Formu-
las tab. In the Create Names from Selection dialog box, select the location of the text
you want to use as the names and click OK. Each cell will be named individually
using its corresponding label. You can check this by selecting any of the cells and
looking in the Name box to the left of the formula bar. Excel will insert an underscore
at the start of the name if the label begins with a number and it will replace any spaces
in the label with an underscore.
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Creating a Dynamic Range
Spreadsheets often do not remain a fixed size; the number of rows will increase and
decrease as records are added or deleted. This can cause problems if it affects a named
range that is used in subsequent formulas. To avoid having to edit your named ranges
every time you add or remove a row or column, you can create what is known as a
dynamic range. A dynamic range is a named range that uses a dynamic reference so
that it will expand automatically as new items are added to the range, therefore giving
any formulas dependent on it more flexibility. You can create a dynamic range by
using the OFFSET function that defines the range size based on the number of items
in the column, which is calculated using a COUNT or COUNTA function.

1. Open the New Name dialog box by clicking Name a Range in the Defined
Names group or by clicking New in the Name Manager dialog box.

2. Enter a name for the range in the Name box, select a scope in the Scope box,
and add a description in the Comment box as appropriate.

3. In the Refers to box, enter a dynamic reference using the following format as a
guide:

=OFFSET(Sheet1!$A$1,0,0,COUNTA($A:$A),1)

where the list is on Sheet1 starting at cell A1 and the arguments are

• Reference cell: Sheet1!$A$1

• Rows to offset: 0

• Columns to offset: 0

• Number of rows: COUNTA($A:$A)

• Number of columns: 1

NOTE If you want the number of columns to be dynamic, replace 1 with
COUNTA($1$1).

Working with Multiple Worksheets

By default, each new workbook in Excel has three worksheets (although you can
change this setting in the Personalize category of Excel Options) named Sheet1,
Sheet2, and Sheet3. You can insert and delete worksheets as necessary, or you can
move, copy, and rename them. New worksheets can be based on a template that you
have created or obtained from Office Online.

You can move between worksheets by clicking the direction arrows to the left of the
sheet tabs at the bottom of the screen (see Figure 3-12). To quickly go to a particular
worksheet, right-click any of the direction arrows at the bottom of the screen and select
the worksheet you want from the list that appears. You can also use Ctrl+Page Down to
move to the next worksheet and Ctrl+Page Up to move to the previous worksheet.

CHAPTER 3 EXCEL ESSENTIALS54



Figure 3-12. You can view a different worksheet by clicking 
its sheet tab, by using the direction arrows, or by right-clicking 
these arrows and selecting the sheet from a list.

Inserting Worksheets
The number of new worksheets that you can insert into a workbook is limited only by
available memory. There are different ways to insert new worksheets into a work-
book. To insert a new worksheet at the end of the existing worksheets, you can
simply click the Insert Worksheet tab to the right of the sheet tabs at the bottom of the
screen (see Figure 3-12).

To insert a new worksheet before an existing worksheet, right-click the work-
sheet tab and select Insert. Select Worksheet (or whichever option is appropriate) on
the General tab of the Insert dialog box or click the Spreadsheet Solutions tab to
choose one of the custom templates. Alternatively, you can go to the Home tab on
the Ribbon and, in the Cells group, click the down arrow to the right of Insert (see
Figure 3-13) and select Insert Sheet.

Figure 3-13. Use the Cells group to insert, 
delete, and format worksheets.

You can also insert multiple worksheets simultaneously. Using the Shift key, select
the same number of existing worksheet tabs as worksheets you want to insert. Then,
click the down arrow to the right of Insert in the Cells group of the Home tab and
select Insert Sheet.

Renaming Worksheets
It makes sense to rename your worksheets to something more meaningful than
Sheet1, Sheet2, Sheet3, etc., especially if you are planning to include the sheet name in
the header or footer when printing. To rename a worksheet, double-click the tab of
the worksheet you want to rename (or right-click the tab and select Rename). This
will select the current name on the tab. With the tab selected, enter the new name for
the worksheet. The original name will be replaced as you type.

If you have a lot of worksheets, you might find it useful to categorize them by
applying colors to the sheet tabs. You can do this by right-clicking the tab, pointing to
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Tab Color, and then clicking your selected color. You can also rename a worksheet or
change the tab color by clicking Format in the Cells group (see Figure 3-13) and
selecting Rename Sheet or Tab Color under Organize Sheets.

Deleting Worksheets
It is a good idea to remove any worksheets that you no longer require from your
workbook. You can delete unused or redundant worksheets, either singly or together,
by selecting the tab(s) of the worksheet(s) to be deleted and clicking the down arrow
to the right of Delete in the Cells group of the Home tab (see Figure 3-13) and select-
ing Delete Sheet. (Or you can right-click the sheet tab and select Delete.) A dialog box
will appear warning you that data may exist in the selected sheet(s) and requesting
you to confirm the deletion. Click Delete to continue to delete the selected sheet(s).

CAUTION Be careful when deleting worksheets as you cannot undo the
deletion.

Moving and Copying Worksheets
At times you may want to move a worksheet to another location within the current
workbook, to another open workbook or to a new workbook. You can also create a
second copy of a worksheet and position it within the same workbook, another
workbook, or a new workbook.

1. Right-click the tab of the worksheet that you want to copy or move and select
Move or Copy. The Move or Copy dialog box will open (see Figure 3-14).

Figure 3-14. Select the workbook and 
position where you want the moved or 
copied worksheet to appear.
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2. From the To book list, select the book that you want to move or copy the sheet
to, or select (new book) to create a new book for the sheet. If you want to move
or copy the sheet to another existing workbook, you must have that workbook
already opened.

3. Select the worksheet that you want the moved/copied worksheet to be
positioned before from the Before sheet area.

4. If you want to create a copy of the worksheet rather than move the original,
select “Create a copy” and click OK.

NOTE You can also move or copy a worksheet by clicking Format in the Cells
group and selecting Move or Copy Sheet.

Entering and Formatting Data in Multiple
Worksheets Simultaneously
Quite often an Excel workbook will contain several worksheets that are structured in
a common way to hold similar information, such as worksheets analyzing weekly
sales. Consequently, situations can often arise where you need to enter identical data
in the same position in multiple worksheets within the same workbook—for example,
when entering headings or constant values. In addition, you may want to format
related worksheets in the same way. Excel allows you to group worksheets together
so that you only need to enter the data or apply formatting on one sheet and the same
data or formatting will automatically be applied to the other worksheets in the group.
If you have a workbook containing 52 weekly sales sheets, this can save you a signif-
icant amount of time!

To group sheets together so that you can enter data in all of them or format them
simultaneously, select all the worksheets that you want to group by holding down the
Ctrl key as you click each of the worksheet tabs (or to select a number of consecutive
sheets, click the tab for the first sheet, and hold down the Shift key as you click the
tab for the last sheet). When the worksheets are grouped together the word [Group]
appears in the title bar. Enter the data or formulas or format the cells in the worksheet
as required in the usual way. The same data or formatting will be entered in the same
cells in the other worksheets in the group. You can apply most types of formatting to
grouped cells although you cannot use the Format as a Table feature or apply condi-
tional formatting. To ungroup the worksheets again, click the tab of any worksheet
not in the group or right-click the tab of a grouped worksheet and select Ungroup
Sheets.

CAUTION Make sure you ungroup the worksheets after you have finished or
you could end up unintentionally replacing data in the other worksheets.
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For most Excel users who take pride in their creations, factors like the consis-
tency and professional presentation of the finished document are almost as

important as the validity of the data contained within it, particularly when the
spreadsheet is intended to be viewed by others. The AutoFormat feature in previous
versions of Excel automated at least part of the process of formatting lists and tables
but had limited adaptability and, frankly, had begun to look rather dated. Excel 2007
has taken worksheet formatting to new lengths by providing a large selection of built-
in styles for both individual cells and entire tables. Furthermore, if your spreadsheet is
part of a range of documents, you can apply one of Microsoft Office’s document
themes to ensure ultimate consistency and coordination across your spreadsheets,
word processing documents, and presentations.

In addition to making your worksheets more aesthetically pleasing, formatting
can be used to highlight noteworthy data or make a range of cells stand out from the
rest of the sheet. There are various ways you can apply formatting effects to change
the appearance of your Excel worksheets. This chapter will look at the ways you can
manually format cells as well as how you can automatically format your data using
cell and table styles and document themes. It also looks at how you can customize
these styles and themes to suit your document design criteria.

As the formatting of numerical data can be particularly important in a spread-
sheet, Excel has several built-in number formats to control how numbers are displayed
and therefore how they are ultimately interpreted. These formats can dictate features
like the number of decimal places and any symbol that should be displayed along with
the value. This chapter will look at how you can apply a predefined number format to
cells and how to create a custom number or date format to give you a high level of con-
trol over how numbers and dates appear in your worksheets.

The conditional formatting feature has always been a useful tool in Excel because
it allows you to automatically format cells whose values satisfy certain conditions,
thus making them instantly identifiable. Its serviceability has now been further
enhanced to allow you to visualize data by using icon sets, data bars, and color scales
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so that you can add meaning to cell values or indicate a value’s position within the
overall range of values. The final section in this chapter looks at the conditional for-
matting feature.

Document Themes

Document themes have been introduced with Microsoft Office 2007 and allow you
to quickly and uniformly format an entire document using a collection of formatting
settings that includes theme colors, fonts (body and heading fonts), and effects (such
as line and fill effects). When you apply a document theme, elements like headings,
text, charts, tables, and effects will adopt settings that will complement each other
and give your document a professional and coordinated look. The styles that you can
apply to cells and tables in your worksheet will be affected by your choice of docu-
ment theme. If you want to, you can customize document themes to suit your own
color schemes, corporate colors, or formatting preferences. Document themes can
also be shared across Microsoft Office programs, allowing all your documents to
boast a consistent appearance.

Applying a Document Theme
You can change the default Office theme for a workbook by selecting another theme
from the predefined themes available. To choose a new theme, select the Page Layout
tab on the Ribbon and click Themes in the Themes group (see Figure 4-1).

Figure 4-1. Click Themes to open the gallery 
showing the available Office themes.

Select the theme that you want to apply to your document by clicking it. If you
cannot find the theme that you want in the gallery, click Browse for Themes to search
for it on your computer or network. To search for a document theme on Microsoft
Office Online, click More Themes on Microsoft Office Online. A browser window
will open at the Microsoft Office Online website where you can download new
themes.
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Customizing a Document Theme
If none of the predefined document themes are suitable for your needs, you can create
your own theme by customizing aspects of an existing theme. To create a custom doc-
ument theme, you need to start by altering the colors, fonts, or effects that are used.
Once you have finished changing the formatting elements that you want to customize,
you can then save the settings collectively as your own custom document theme.

In each group of theme colors there are four text and background colors, six
accent colors, and two hyperlink colors. To change any or all of these, use the follow-
ing steps:

1. On the Page Layout tab, click Colors in the Themes group (see Figure 4-1).
(If you have reduced the size of the window, click the Theme Colors icon.) The
names of all the predefined sets of theme colors will be displayed. The colors
that are displayed next to the name of each set of theme colors are the accent
and hyperlink colors for that theme.

2. Click Create New Theme Colors. The Create New Theme Colors dialog box
will open (see Figure 4-2).

Figure 4-2. Click a theme color element to change the 
selected color for that element.

CHAPTER 4 STYLES AND FORMATTING 61



3. Under Theme colors, click the button for the theme color element that you want
to change.

4. Select a new color for the theme element. The display in the Sample area will
update to reflect your changes.

5. Continue changing elements of the theme colors until you are satisfied with the
range of selected colors.

6. Enter a name for your custom theme colors in the Name box and click the Save
button when you have finished. Your new theme will be listed under Custom
when you click Colors in the Themes group.

TIP You can cancel all your changes and revert to the preset colors by clicking
the Reset button before you click Save.

Each theme fonts set contains a heading font and a body text font. To change
either or both of these, do the following:

1. On the Page Layout tab, click Fonts in the Themes group (see Figure 4-2).
(If you have reduced the size of the window, click the Theme Fonts icon.) The
various theme fonts will be displayed indicating the names of the heading font
and the body text font.

TIP Move the mouse pointer over any of the theme fonts to see the name;
the data on your worksheet will be displayed using the theme fonts you are
pointing at.

2. Click Create New Theme Fonts. The Create New Theme Fonts dialog box will
open (see Figure 4-3).

Figure 4-3. The Create New Theme Fonts dialog box 
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3. Select a Heading font and/or a Body font using the dropdown lists. The display
in the Sample area will update to reflect your changes.

4. Enter a name for your custom theme fonts in the Name box and click the Save
button when you have finished. Your new theme fonts will be listed under
Custom when you click Fonts or the Theme Fonts icon in the Themes group.

Theme effects include specifications for items like lines, fill effects, SmartArt, and
shapes. Although you can’t create customized theme effects, you can select which set
to use with your document theme. To do this, click Effects in the Themes group (see
Figure 4-2). (If you have reduced the size of the window, click the Theme Effects
icon.) The names of all the predefined sets of theme effects will be displayed along
with an illustration representing the style of each group of theme effects. Click the
theme effect that you want to use.

When you have finished making changes to the theme colors, fonts, and effects,
you can save your settings as a new document theme that can be applied to other doc-
uments in the future. To do this, select the Page Layout tab on the Ribbon and click
Themes in the Themes group. Select Save Current Theme to open the Save Current
Theme dialog box. Enter a name for your theme in the File name box and click Save.
Your custom document theme will be saved to the Document Themes folder and will
appear under Custom when you click Themes in the Themes group.

Cell Styles

Cell styles are used to apply predefined characteristics like font, border, and shading
styles to selected cells, thus allowing you to quickly and consistently format your
data. You can use predefined cell styles to instantly highlight selected cells—for exam-
ple, to identify the cells that require user input or that contain the results. Excel 2007
has a range of coordinated styles that can be used as they are or modified to suit your
own tastes or corporate colors. The built-in cell styles are dependent on the current
document theme and are arranged into categories, including Themed, Titles and
Headings, and Data and Model. If you are feeling particularly creative, you can even
design your own styles entirely.
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Applying a Cell Style
To apply a cell style to the selected cell(s), click the Home tab on the Ribbon and
select Cell Styles from the Styles group. The Cell Styles gallery will open (see Figure 4-4).

Figure 4-4. Select a cell style from the gallery to apply it to the selected cells.

As you move the mouse pointer over a style in the gallery, the selected cell(s) will
take on the style’s attributes, allowing you to preview the style with your data. Apply
the style that you want by clicking it.

Modifying a Cell Style
Not entirely happy with a cell style? You can tweak a predefined style by adapting the
individual attributes of it, like the color or font style. The new settings will then be
applied to all cells already formatted to that style in the current workbook. To mod-
ify a cell style, follow these steps:

1. Select Cell Styles from the Styles group on the Home tab of the Ribbon.

2. Right-click the style that you wish to change and select Modify. The Style dialog
box will open (see Figure 4-5).
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Figure 4-5. Use the Style dialog box to select the formatting 
attributes that you want to be included in the new style.

3. Click the Format button and use the tabs of the Format Cells dialog box to alter
the various settings for the style.

4. When you have finished choosing the format settings, click OK.

5. Select or deselect the checkboxes in the Style dialog box to specify the
formatting attributes that are to be included in the style.

6. Click OK when you have finished.

Creating a Custom Cell Style
Rather than adapting an existing style, you may want to create an entirely new cell
style. If none of the built-in cell styles are suitable for your needs, you can create a
custom style as follows:

1. Select Cell Styles from the Styles group on the Home tab of the Ribbon.

2. Click New Cell Style. The Style dialog box will open with a name for the new
style in the Style name box—for example, Style 1.

3. If you want to change the name of the style, enter the new name in the Style
name box.

4. Click the Format button and use the tabs of the Format Cells dialog box to alter
the various settings for the style.

5. When you have finished choosing the format settings, click OK.

6. Select or deselect the checkboxes in the Style dialog box to specify the
formatting attributes that are to be included in the style.

7. Click OK when you have finished. New cell styles will be listed under the
heading Custom in the Cell Style gallery.
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If you want to customize an existing style without overriding the original style,
you need to create a duplicate of the style before you modify it by right-clicking the
style and selecting Duplicate. The Style dialog box will open with a new name for the
duplicate style in the Style name box—for example, Note 2. You can then click
the Format button and customize the style by selecting different formatting attributes
as described earlier. Any duplicate cell styles will be listed under the heading Custom
in the Cell Style gallery.

Table Styles

Excel 2007 provides you with a range of predefined color schemes to enable the
speedy formatting of tables. These work in a similar fashion to the AutoFormat fea-
ture in previous versions but with enhanced styles and options. These table quick
styles, as they are sometimes referred to, can be adjusted to include header and total
rows as well as special formatting for first and last columns, or to display banded
rows or columns. If you have very specific formatting needs, you can even create and
apply customized table styles.

Applying a Table Style
Once you have entered data in rows and columns, you can format it as a table and
incorporate elements like header and total rows. Excel has 60 predefined table styles
arranged under the headings Light, Medium, and Dark.

1. Click within (or select) the cells you want to format as a table.

2. Select Format as Table from the Styles group on the Home tab of the Ribbon to
view the gallery of table styles (see Figure 4-6).

3. Choose a table style from the gallery for your table by clicking a style. The
Format as Table dialog box will appear.

4. Enter the correct cell range in the “Where is the data for your table?” box
(if Excel’s guess is incorrect) and select the “My table has headers” option if
appropriate.

5. Click OK to apply the table style to your data. This will display Table Tools on
the Ribbon and add a Design tab (see Figure 4-7).

6. Use the Table Style Options group on the Design tab to select or deselect
particular formatting features for your table. If you select Header Row, the
header row will be displayed with special formatting. If you select Total Row,
a total row will be added to the bottom of the table. Selecting the First Column
or Last Column option will apply special formatting to the appropriate column
and selecting Banded Rows or Banded Columns will format even rows or
columns differently from odd rows or columns to make the table easier to read,
provided you have selected a table style that accommodates this.
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Figure 4-6. Select a table style from the gallery to apply it to 
the selected cells.

Figure 4-7. Use the Design tab in Table Tools to alter features of your table.

To set a particular table quick style as the default for the current workbook,
right-click the style in the gallery and select Set As Default. If you have already
applied some formatting to your data before applying a table quick style, you can opt
to maintain or to clear this formatting when you apply the table style. Instead of
clicking with the left mouse button to select the style, right-click the style and select
Apply and Clear Formatting to remove any previous formatting or select Apply (and
Maintain Formatting) to preserve the original formatting.
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Changing or Removing a Table Style
Once you have formatted a range as a table, you can change the table style by select-
ing a different style from the Design tab. First, click within the table to select it and
choose a different style from the Table Styles group on the Design tab (see Figure 4-7)
and then click the up and down arrows to the right of the Table Styles group to scroll
through the Table Styles gallery. Click the More arrow button at the bottom-right
corner of the Table Styles group to open the Table Styles gallery and view all the avail-
able styles. If the Excel window is reduced in size, the table styles can be accessed by
clicking Quick Styles in the Table Styles group.

As you move the mouse pointer over a table style, the formatting will be applied
to your table, allowing you to preview the style with your actual data. The name of
the style will also appear beside the style as a ToolTip. Click the style that you want
to apply or click None to remove the formatting from your table.

NOTE The other features of Excel tables will be discussed in Chapter 6.

Creating a Custom Table Style
It is possible to design your own table quick style, which can then be set as the default
table style for your document. To create a custom table style, do the following:

1. On the Home tab, select Format as Table from the Styles group.

2. Select New Table Style to open the New Table Quick Style dialog box.

3. Enter a name for your new table style in the Name box.

4. Select an element of your table style that you want to format from the Table
Element list and click the Format button.

5. Use the Font, Border, and Fill tabs of the Format Cells dialog box to specify the
font settings for that element of your new table style. Click OK when you have
finished choosing settings for that element.

6. Continue selecting Font, Border, and Fill settings for each table element that you
wish to format.

7. If you want to make your new table style the default style for any new tables
you insert in the current document, select the “Set as default table quick style
for this document” checkbox in the New Table Quick Style dialog box.

8. Click OK when you have finished.

NOTE Any table styles that you create will be displayed under Custom in the
Table Styles gallery.

If you like certain elements of an existing table style but not others, you can use
the existing style to base a custom table style on; however, you must create a duplicate
first by right-clicking the table style that you want to base your custom style on and
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selecting Duplicate. The Modify Table Quick Style dialog box (which is similar to the
New Table Quick Style dialog box) will open. You can then specify formatting attrib-
utes for each element of the table style as described earlier. To remove the existing
formatting for an element, select the element and click the Clear button.

Manually Formatting Worksheets

If you prefer to format your worksheet in the traditional way, the Home tab on the
Ribbon contains most of the commonly used formatting commands that were previ-
ously available on the Formatting toolbar (see Figure 4-8). These buttons and
dropdown lists are combined into related groups and allow you to apply a combina-
tion of formatting effects to the selected cells or their contents.

Figure 4-8. The Font, Alignment, and Number groups on the Home tab

The Font group includes the familiar Font and Font Size dropdown lists for
changing the font or size of the selected characters, or you can use the Increase Font
Size or Decrease Font Size button to incrementally change the size of the font. The
Bold, Italics, and Underline commands are also in this group, and the Double Under-
line command can be easily accessed by clicking the down arrow to the right of the
Underline button. You can click the dropdown arrow beside the Borders button to
reveal various options for applying borders to the selected cell or range. Dropdown
controls are also there to facilitate the selection of a fill color for cells or a font color
for cell contents.

The Alignment group allows you to quickly change the vertical or horizontal
alignment of text within cells, and clicking the Orientation button will reveal options
for the direction of the text—for example, you may want to display text diagonally or
vertically. The Decrease Indent and Increase Indent buttons are located here, along
with the Wrap Text command, which enables you to wrap text within the cell so that
it is displayed on more than one line. The Merge and Center command is also in this
group, allowing you to merge selected cells and center the contents in the new, merged
cell (a popular feature for headings). Clicking the down arrow to the right of the
Merge and Center button will reveal a menu with other options.

The Number group on the Home tab houses the formatting options specific to
numerical data. Clicking the down arrow for the Number Format dropdown menu
will allow you to choose from the various built-in number formats available (these
are explained in the next section). The Accounting Number Format button will
display values using the default currency format, or you can click the down arrow to
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select another currency. Use the Percent Style button to display the value as a percent-
age or the Comma Style button to include a thousands separator. Finally, the Increase
Decimal and Decrease Decimal buttons will allow you to quickly change the number
of decimal places that the selected cells display.

If you cannot find the formatting option you require on the Home tab, clicking
the Dialog Box Launcher in the Font, Alignment, or Number group will open the For-
mat Cells dialog box, allowing you to access further options. The Format Cells dialog
box contains tabs for Number, Alignment, Font, Border, Fill, and Protection where
you can access most available formatting options for numbers, fonts, and cells.

While having the main formatting commands available together on the Home tab
of the Ribbon makes them easy to locate, it can be inconvenient if you wish to format
text as you are working with the other tabs. To avoid having to switch back to
the Home tab each time you want to make formatting changes, Office 2007 has
introduced the Mini toolbar, which appears when you select data within a cell (see
Figure 4-9).

Figure 4-9. The Mini toolbar appears 
when you select data in a cell.

The Mini toolbar provides instant access to a few popular formatting options,
allowing you to quickly format the selected text regardless of the current tab dis-
played on the Ribbon. To display the Mini toolbar, double-click a cell containing data
to switch to edit mode and then select the data that you want to format by clicking
and dragging over it with the mouse (or select the data in the formula bar). The Mini
toolbar will appear very faintly at first, but will become clearer as you move the
mouse pointer over it. If you prefer not to see the Mini toolbar when you select data
in a cell, deselect the “Show Mini Toolbar on selection” option in the Popular cate-
gory of Excel Options.

Formatting Numbers

When it comes to numerical data, accuracy is extremely important, not just in how
the data is entered but also in how it is displayed. The way a number is formatted can
influence its meaning and how it is interpreted by others viewing the data. Excel lets
you apply a wide range of formats to numerical data to reflect the various types of
numerical data that spreadsheets are used to analyze. For example, if a number refers
to a monetary amount, you will probably wish to display it to two decimal places and
with a currency symbol, or you may prefer dates to be displayed in a long format
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rather than a short format. Excel provides us with built-in number formats, such as
Currency, Percentage, Short Date, or Long Date, that can be applied by clicking the
down arrow in the Number Format box in the Number group of the Home tab (see
Figure 4-10). You can change the formatting of the numbers in the selected cells by
choosing a number format from the menu, using the example provided below each
format as a guide to how the number will appear.

Figure 4-10. Number formats

Changing the format of a number will not alter its value but only how it is dis-
played in the cell. Table 4-1 explains the purpose of each of the predefined number
formats and illustrates how the value 1234.5 would be displayed by each.

Table 4-1. Number Formats

Number Format Description

General This is the default number format and normally displays the number
the way it is typed or using scientific notation for numbers with more
than 12 digits, e.g., 1234.5.

Number This format allows you to control how negative numbers are displayed,
to specify the number of decimal places, and to include a thousands
separator, e.g., 1234.50.

Continued
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Table 4-1. Continued

Number Format Description

Currency Use this format for monetary values and to display the default currency
symbol. You can also control how negative numbers are displayed,
specify the number of decimal places, and indicate whether you want
to use a thousands separator, e.g., $1234.50.

Accounting This format is similar to Currency but it also aligns currency symbols
and decimal points in a column, e.g., $1234.50.

Short Date Use this format to interpret the value as a date and time serial number
and display the date value in digits, e.g., 5/18/1903.

Long Date Use this format to interpret the value as a date and time serial number
and display the date value with the day and month in words, e.g.,
Monday, May 18, 1903.

Time Use this format to interpret the value as a date and time serial number
and display the time value, e.g., 12:00:00 PM.

Percentage This format multiplies the value by 100, displays a percent sign, and
allows you to specify the number of decimal places, e.g., 12350.00%.

Fraction This format displays the value as a fraction, e.g., 1234 1/2.

Scientific Use this format to display the value in scientific (exponential) notation
using the specified number of decimal places, e.g., 1.23E+03 (1.23
times 10 to the third power).

Text Use this format to display the number as text, exactly as you typed it,
e.g., 1234.5.

If none of the listed number formats are suitable, select More Number Formats to
open the Format Cells dialog box at the Number tab (see Figure 4-11). Here you
change attributes for some of the formats, like the number of decimal places, the type
of fraction, or the currency symbol used. You can also select one of the formats avail-
able in the Special category, like Zip Code, Social Security Number, or Phone
Number. If you are still unable to find an appropriate format, you can select the
Custom category and create your own, as described in the next section.

TIP Changing how a number is formatted will not generally affect its actual
value. If you want to permanently change all the values in a worksheet to their
displayed values, go to the Advanced category of Excel Options and select
“Set precision as displayed” in the “When calculating this workbook” section.
You will be asked to confirm the change. Once you click OK, all the values will
be irreversibly changed to the displayed values.
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Figure 4-11. The Number tab in the Format Cells 
dialog box

Custom Number and Date Formats

If Excel’s built-in number and date formats don’t cover all your requirements, you can
create your own custom number or date format. For example, you may need to dis-
play numerical data with a set number of significant digits or lead zeros, or you may
want the decimal point to align down a column of numbers regardless of the number
of decimals. If you are entering a date, you may want to include the day of the week
at the end or use a different symbol to separate the parts of the date. The Custom cat-
egory in the Number tab of the Format Cells dialog box allows you to design your
own formats using varying combinations of format codes.
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Creating Custom Number Formats
By creating a custom number format, you can have greater control over how your
numerical data appears, including the number of decimal places, the number of lead
zeros, symbols, colors, and the alignment of decimal points. This can be particularly
useful if you are entering, say, customer identification numbers or telephone numbers,
or if you want to add units of measurement, like kg or cm. You can create between
200 and 250 custom number formats depending on the language version of Excel that
has been installed.

Excel custom number formats use a combination of symbols to represent the for-
matted digits. Separate formats can be specified for positive numbers, negative
numbers, zero values, and text, in that order, with each section being separated by a
semicolon. If no format is specified for zero values, they will be formatted in the same
way as positive values. If no format is specified for text, entered text will not be
affected by the format. For example, the following number format will display posi-
tive values in green, with a thousands separator, and to one decimal place; negative
values in red, with a minus sign and a thousands separator, and to two decimal places;
zeros in blue; and text in cyan: 

[Green]#,##0.0;[Red]-#,##0.00;[Blue];[Cyan]

To create a custom number format to control how a number is displayed, use the
following procedure:

1. Select the cells containing the numerical data that you wish to format.

2. From the Home tab of the Ribbon, click the Dialog Box Launcher in the
bottom-right corner of the Number group. The Format Cells dialog box
will open.

3. Make sure that the Number tab is selected and choose the Custom category.
The existing format codes are displayed in the Type list (see Figure 4-12). These
format codes can be used as they are or they can be modified to suit your own
requirements.
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Figure 4-12. To create a custom number format, enter a 
number format code or modify an existing code.

4. To use an existing format code, click the code in the Type list to select it. In the
Sample box you will see how your data will appear using the selected code.

5. To modify an existing format, click it and adjust it in the Type box by adding or
removing format codes as necessary.

6. To create your own format code, delete the contents of the Type box and enter
the new code. Make sure you separate each section of the format with a
semicolon (;). The Sample box will provide an indication of how the formatted
data will appear.

7. When you have finished, click OK to close the Format Cells dialog box.

Table 4-2 describes the function of the various symbols that are used in number
formats and shows examples of how the formatted data would appear.
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NOTE You can also apply conditions to a format by enclosing the condition in
square brackets. For example, [Green][<=50]; [Red][>50] will display numbers
less than or equal to 50 in a green font and numbers greater than 50 in a red
font.

Creating Custom Date and Time Formats
As dates and times are stored as numbers in Excel, they can be formatted in a similar
way to numerical data. Excel has several existing formats for dates and times, or you
can create custom formats to display them in the manner you require, using separate
codes to display the day, month, year, hours, minutes, and seconds. For example, the
following custom format will display May 7, 2007, as May 07, 2007 (Monday):
mmm dd, yyy (dddd).

To create your own custom date format to display dates or times in a specific
manner, use the following steps:

1. Select the cells containing the dates or times that you wish to format.

2. From the Home tab of the Ribbon, click the Dialog Box Launcher in the
Number group. The Format Cells dialog box will open.

3. Make sure the Number tab is selected and choose the Custom category. Scroll
through the existing format codes displayed in the Type list to see the codes that
apply to dates and times. You can use these format codes as they are, or you can
modify them to suit your own requirements.

4. To use an existing format code, click it to select it. In the Sample box you will
see how your date or time will appear using the selected code.

5. To modify an existing format, click it and adjust it in the Type box by adding or
removing format codes as necessary.

6. To create your own custom date or time format, delete the contents of the Type
box and enter the new code. The Sample box will provide an indication of how
the formatted date or time will appear.

7. When you have finished, click OK to close the Format Cells dialog box.

Table 4-3 describes the function of the various symbols that are used in date and
time formats and shows examples of how the formatted data would appear.
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Table 4-3. Custom Date and Time Formats

To Display . . . Format Code Result

Months m 1–12
mm 01–12
mmm Jan–Dec
mmmm January–December

Day d 1–31
dd 01–31
ddd Sun–Sat
dddd Sunday–Saturday

Year yy 00–99
yyyy 1900–9999

Hours h 0–23
hh 00–23

Minutes m 0–59
mm 00–59

Seconds s 0–59
ss 00–59

AM/PM h AM/PM 1 AM
h:mm AM/PM 2:34 PM
h:mm:ss A/P 5:59:12 A
h:mm:ss.00 3:45:56.75

Elapsed time [h]::mm 1:23 (hours and minutes)
[mm]:ss 67:09 (minutes and seconds)
[ss].00 8901.23 (seconds and hundredths)

NOTE To display minutes, the m or mm code must appear immediately after
an hour code or immediately before a seconds code; otherwise, it will be dis-
played as a month.

Deleting a Custom Number or Date Format
If you no longer have any use for a custom format that you have created, you can
delete it; however, you cannot delete any of the predefined custom formats that were
installed with Excel. When you delete a custom format, any cells formatted with it
will revert to the General number format. To remove an obsolete custom format, click
the Dialog Box Launcher in the Number group to open the Format Cells dialog box.
Make sure that the Number tab is selected and choose the Custom category. Scroll
through the custom format codes in the Type list until you find the code that you wish
to delete. Click the custom format to select it and then click the Delete button to
remove the custom format. Click OK to close the Format Cells dialog box.
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Conditional Formatting

Conditional formatting allows you to communicate meaning with your data by
emphasizing cells that meet certain conditions or fall within particular ranges. To
achieve this, you use specified color formats or one of Excel 2007’s new features:
color scales, icon sets, or data bars. Conditional formatting works by evaluating the
contents of a cell or a range using specified criteria; if the cell or range meets the cri-
teria, it will adopt the formatting defined. For example, you can allocate different
colors to different value ranges or display a particular icon depending on whether a
cell’s value is above or below a set threshold. Data bars can be used to indicate the
value of a cell in relation to other cells—the longer the bar, the higher the value of
the cell.

Unlike manual formatting, conditional formatting is dynamic and will update to
take into account changes to the contents of a cell. Once you apply a conditional for-
mat to a range of cells, any alteration to your data that changes which cells satisfy the
condition will result in automatic changes in the formatting to reflect this. In addi-
tion, the conditional formats, including color scales, data bars, and icon sets, are all
customizable, allowing you to create your own rules and set your own formats. The
overall result is the ability to quickly produce sophisticated-looking worksheets that
can convey a certain degree of significance with the data.

TIP If you copy and paste, fill, or copy formatting using the Format Painter
from cells that have conditional formats applied to them, the conditional for-
mat rules will be applied to the destination cells as well.

Highlight Cells Rules
Highlight Cells Rules is probably the simplest type of conditional formatting and
basically involves formatting cells that satisfy the specified condition in a defined
way. This is an effective way of attracting attention to values that are, for example,
within a particular range, or to indicate cells that contain a given text string. There
are various types of value-based highlight rules that you can create, including

• Greater Than

• Less Than

• Between

• Equal To

• Text That Contains

• A Date Occurring

• Duplicate Values
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The first five rules all work in a similar manner and allow you to compare the
contents of a cell with an entered value or text string, the contents of another cell, or
the result of a formula.

If the data that you want to evaluate is composed of dates, you can use A Date
Occurring to create a condition using dynamic ranges like Yesterday, This Week, or
Next Month. For example, you could use this rule to highlight contracts that will
expire next week. Each week the records that satisfy this condition will vary and con-
sequently the formatting will change each week. This ensures that your conditional
format is always current and removes the need to update it regularly. If you want to
create static conditions that compare cells with specified dates, use one of the first
four rules instead.

The Duplicate Values rule can be used to quickly highlight cells that are either
duplicated or unique. This can be useful for validating your data entry and identify-
ing duplicated records or exclusive values.

To use any of these rules, follow these steps:

1. Select the cells that you want to evaluate.

2. Click Conditional Formatting in the Styles group of the Home tab.

3. Point to Highlight Cells Rules and select Greater Than, Less Than, Between,
Equal To, Text That Contains, A Date Occurring, or Duplicate Values from the
fly-out menu that appears. The appropriate dialog box for the selected rule,
similar to the one shown in Figure 4-13, will open.

Figure 4-13. The Equal To dialog box

4. Enter the value, text, cell reference, timeframe, or formula that you want to
compare the selected cell or cells with in the first box. If you have selected the
Between rule, you will have to enter two values, references, or formulas. If you
have selected Duplicate Values, you can choose between Duplicate or Unique.
As you enter the criteria, Excel will apply the default formatting to any relevant
cells in your worksheet, thus allowing you to preview the conditional format
with your actual data.

5. Select a predefined format from the last dropdown list, or select Custom Format
to open the Format Cells dialog box and choose your own format settings. The
cells in the selected range that meet the criteria will update to show the selected
formatting.
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6. If you want the entire row of any cells that satisfy the condition to be formatted,
check the Format Entire Row option.

7. When you have finished creating the conditional format, click OK to commit it.

Top/Bottom Rules
Top/Bottom rules allow you to format those cells that occur within the top or bottom
specified number or percent. These rules enable you to identify the largest or smallest
values within the data. The Top 10 Items, Top 10%, Bottom 10 Items, and Bottom
10% rules all work in a similar manner and allow you to select a top or bottom num-
ber or percentage of items to highlight. The number or percentage does not have to be
10; you can select any integer that you want. The Above Average and Below Average
rules calculate the average for the selected cells and highlight any whose value is
either above or below the average as appropriate (values equal to the average will not
be highlighted). Use the following steps to create a conditional format based on the
average or the top or bottom number or percent for the selection:

1. Select the range of cells that you want to evaluate.

2. Click Conditional Formatting in the Styles group of the Home tab.

3. Point to Top/Bottom Rules and select Top 10 Items, Top 10%, Bottom 10 Items,
Bottom 10%, Above Average, or Below Average as required from the fly-out
menu that appears. The appropriate dialog box, similar to the one shown in
Figure 4-14, will open.

Figure 4-14. Use Top 10 Items to identify the 
top number that you specify.

4. If you selected Top 10 Items, Top 10%, Bottom 10 Items, or Bottom 10%, select
the number or percentage of values that you want to highlight in the first box.
As you select the number or percentage, Excel will apply the formatting to any
relevant cells in your worksheet, thus allowing you to preview the conditional
format with your actual data. If the number of cells you have selected is less
than or equal to the number of items you want to format, all the selected cells
will be formatted.
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5. Select a predefined format from the second dropdown list, or select Custom
Format to open the Format Cells dialog box and choose your own format
settings. As you change the formatting, any cells within the selected range that
meet the criteria will update to show the selected formatting.

6. When you have finished creating the conditional format, click OK to commit it.

Data Bars
The Data Bars feature is a new concept in Excel 2007 that enables you to condition-
ally format data to display a graphical representation of the value of the cell in
relation to the other selected cells. The length of the colored bar provides an indica-
tion of the relative value of the cell—the longer the bar, the greater the value. The
data bar for the highest value in the range will be almost as wide as the cell. The end
result will resemble an integrated bar chart within the actual cells.

To add data bars to a group of cells, select the range of cells that you want to
evaluate. Click Conditional Formatting in the Styles group of the Home tab, point to
Data Bars and select the color for your data bars from the fly-out gallery that appears.
Data bars of varying length based on the cell value will be added to each of the cells.

If you want, you can choose to show only the data bar in the cell. To do this, click
Conditional Formatting in the Styles group, point to Data Bars, and select More
Rules. In the New Formatting Rule dialog box, select the Show Bar Only option in
the “Edit the Rule Description” area.

Color Scales and Icon Sets
Color scales are another new feature within Excel that you can use to visualize your
data using color. When you apply a color scale to a range of cells, a two- or three-
color gradient will be displayed within the range with the shade of the cell indicating
its relative value.

To apply a color scale to a group of cells, select the range of cells that you want to
evaluate. Click Conditional Formatting in the Styles group of the Home tab, point to
Color Scales and select either a two-color or a three-color gradient from the fly-out
gallery that appears using the images provided as a guide. The color displayed at the
top of each image indicates the color that the cells containing the highest values will
adopt, and the color at the bottom of the image indicates the color that the cells con-
taining the lowest values will adopt.

Icon sets are the third new conditional formatting feature that you can employ to
convey a visual interpretation with your data. Excel 2007 has a range of built-in
icon sets containing three, four, or five icons that you can apply to a cell range (see
Figure 4-15). Each cell will feature a particular icon depending on its value.
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Figure 4-15. Icon sets

To use an icon set with a group of cells, select the range of cells that you want to
evaluate. Click Conditional Formatting in the Styles group of the Home tab. Point
to Icon Sets and select a group of icons from the fly-out gallery that appears to apply
to your data. The first icon within each set indicates the color that the cells contain-
ing the highest values will adopt, and the last icon within each set indicates the color
that the cells containing the lowest values will adopt.

Creating Custom Rules
If none of the predefined formatting rules are appropriate for your needs or you want
to customize the colors and formats that are applied, you can create a new rule. For
example, you can change the default values that are used to determine which icon to
apply within a set, or you can create a rule to format those cells whose values are a
specified number of standard deviations above or below the average. The options are
too numerous to cover them all here, so experiment and see the effect.

1. Select the range of cells that you want to evaluate.

2. Click Conditional Formatting in the Styles group of the Home tab.

3. Select New Rule to open the New Formatting Rule dialog box (see Figure 4-16).

CHAPTER 4 STYLES AND FORMATTING84



Figure 4-16. Use the New Formatting Rule dialog box to 
create your own conditional formatting rules and formats.

4. Select a rule type from the list available (see Figure 4-16). The Edit the Rule
Description section will change to reflect your selection.

5. Enter the condition(s) for your rule and set colors or formats for the cells that
meet the condition(s).

6. Look at the Preview area to see how your formatting will appear when the rule
is applied.

7. When you have finished creating your new rule, click OK to apply it to the
selected data.

TIP You can also open the New Formatting Rule dialog box by selecting More
Rules in the fly-out menus for the other options in the Conditional Formatting
menu.

Removing Conditional Formats
If you no longer want to conditionally format your data, you can remove any rules
applied to it and return it to its original format. To remove conditional formats from
the selected cells, sheet, table, or PivotTable, click Conditional Formatting in the
Styles group of the Home tab. Point to the Clear Rules option and select the appro-
priate option from the fly-out menu.
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Managing Conditional Formatting Rules
With all the new types of conditional formatting rules available, it is likely that the
feature will become more popular than ever. The Conditional Formatting Rules Man-
ager is a user interface that allows you to view, edit, or delete existing formatting rules
and create new rules. You can also use the Rules Manager to rearrange the precedence
of rules, change their scope, or apply a Stop If True condition to stop evaluation at a
particular rule. You can use the Conditional Formatting Rules Manager to easily per-
form general housekeeping on the formatting rules you have created. To view the
conditional formatting rules for a selected area or worksheet, follow these steps:

1. Click Conditional Formatting in the Styles group of the Home tab.

2. Select Manage Rules to open the Conditional Formatting Rules Manager (see
Figure 4-17).

Figure 4-17. Use the Conditional Formatting Rules Manager to manage 
existing formatting rules and to create new rules.

3. Select the appropriate option from the “Show formatting rules for” list to
display all the rules for the selected area or a particular worksheet.

4. To create a rule, click New Rule to open the New Formatting Rule dialog box.

5. To edit a rule, click it to select it and click the Edit Rule button to open the Edit
Formatting Rule dialog box, which is similar to the New Formatting Rule
dialog box.

6. To change the cell range that a rule is applied to, amend the entry in the Applies
to box.

7. To delete a rule, click it to select it and click the Delete Rule button.

When more than one conditional formatting rule applies to a range of cells, they are
evaluated in the order that they appear in the Conditional Formatting Rules Manager—
that is, rules higher in the list have greater precedence than rules lower in the list.
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New rules are always added to the top of the list, but you can change the order of
precedence by rearranging the position of the rules using the move up and move down
arrows.

When more than one rule relating to a range of cells evaluates to true, all the for-
matting is applied unless there is a conflict. For example, if one rule formats a cell
with green font and another rule formats it in bold, both can be applied because there
is no conflict: the cell will be formatted in bold and green. However, if one rule spec-
ifies a green font and another rule specifies a red font, there is a conflict. In situations
like this, the rule that is higher in precedence will be applied. Conditional formatting
rules will also take precedence over manual formats.

To change the precedence of a formatting rule, select the rule whose precedence
you want to change (you can only select one rule at a time) and use the blue up or
down arrows to change the rule’s position. To stop rule evaluation at a particular
rule, select the Stop If True checkbox for that rule.
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To make the data in your spreadsheet easier to work with, you may need to dis-
play the data in a particular order or view only those records that meet

specified conditions. Sorting and filtering are the most basic types of analysis carried
out on data, and Excel 2007 has built on the functionality of previous versions to
allow you to carry out more complex sorting and filtering. This includes revising
these tools to accommodate the new sophisticated conditional formats described in
Chapter 4, such as the ability to sort and filter by cell color or cell icon. Excel 2007
has also expanded the sorting and filtering features to make them more versatile, in
particular making it easier to sort and filter by multiple items. This chapter will look
at how you can use sorting and filtering to display the data you require, arranged in
the order you want to view it. It will also introduce you to Advanced Filtering in
Excel, a powerful tool that is worth understanding if you need to create more sophis-
ticated filters to sift through your data.

Sorting Data

Sorting data in Excel using a single column is still as simple as before: place the inser-
tion point in the column and click the Sort & Filter command (see Figure 5-1), which
is now more prominently positioned in the Editing group on the Home tab of the
Ribbon. You can then choose whether to sort the data in ascending or descending
order. With Excel 2007, the actual commands will change depending on the type of
data you are analyzing, that is, Sort Oldest to Newest or Sort Newest to Oldest for
dates, Sort A to Z or Sort Z to A for text, and Sort Smallest to Largest or Sort Largest
to Smallest for numerical data. Alternatively, there are Sort Ascending and Sort
Descending buttons in the Sort & Filter group on the Data tab.
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Figure 5-1. The commands in the Sort & Filter menu 
will change depending on the type of data.

TIP When creating your list or table, you may want to add an extra field (for
example, Record Number) where you can add consecutive numbers as you
enter each new record. This will allow you to return your list to the original
order the records were entered in at any stage.

To perform more complicated sorts, you need to use the Custom Sort option that
is available from the Sort & Filter button. Not only does Custom Sort allow you to
sort by more than one column (Excel 2007 can sort by up to 64 columns), it also
allows you to sort on values, cell color, font color, or cell icon. The cell color and font
color can be applied manually or by using conditional formatting (see Chapter 4). In
addition to sorting in ascending or descending order, you can choose to sort your data
using a different sort order by creating a custom list (see Chapter 3).

1. To sort by more than one column, click Sort & Filter on the Home tab and
select Custom Sort. The Sort dialog box will open (see Figure 5-2).

Figure 5-2. Use the Sort dialog box to create more complex sorts.

CHAPTER 5 SORTING AND FILTERING90



2. Select a field heading from the Sort by dropdown list.

3. From the Sort On dropdown list, select Values, Cell Color, Font Color, or Cell
Icon.

4. Choose the appropriate option from the Order dropdown list. If you want to
use a custom list to determine the sort order, select the Custom List option and
choose the list from those available or create a new custom list.

5. Click Add Level to insert another sort level, if necessary.

6. Enter subsequent sort criteria in the rows below, adding more sort levels as
required. If you want, you can click Copy Level to insert a copy of the selected
level and adjust it accordingly. If you need to remove a level, select it and click
Delete Level. You can also reorder the conditions using the up and down arrow
buttons.

7. Click Options to open the Sort Options dialog box and specify the sort
orientation (i.e., left to right or top to bottom) and whether the sort should
be case sensitive.

8. When you have finished specifying all the sort conditions, click OK.

The filter buttons beside the column headings on your worksheet will indicate the
sort status for each column, as shown in Figure 5-3. An up arrow indicates that
the column has been sorted in ascending order, and a down arrow indicates that the
column has been sorted in descending order.

Figure 5-3. Filter buttons indicate the sort status of each column.

Filtering Data

Filtering allows you to view a subset of records that satisfy specified criteria and can
be used with any range of data that has column headings in its first row. By filtering
records, you can make a large table of data much more manageable by temporarily
hiding the data that is not relevant to your current requirements. For example, you
can use filtering to view only the details of customers who live in a particular region
and who have purchased a particular product.

Previous users of Excel will already be familiar with filtering using the AutoFilter
tool. Excel 2007 now refers to this as Filter, although the shortened name has been
more than compensated for in increased functionality. Advances include allowing
multiple items to be included in the filter and more complex filtering using filter
options based on the type of data in the column.

Despite the augmentation of AutoFilter, for many users it is still limited in its fil-
tering capabilities. In this section we will also look at Advanced Filtering, which can
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be used to create quite complex filters using multiple criteria and criteria containing
formulas. Advanced Filtering also allows you to copy the filtered list to another loca-
tion, leaving the original list intact, rather than simply filtering in place.

TIP If you need to filter more than one dataset on a sheet, you will need to
use tables. Tables also have the advantage of remembering their own sort
conditions. See Chapter 6 for more on using the new Tables feature in Excel.

Using Filter
Excel’s Filter tool allows you to quickly apply filters to one or more columns to filter
your data in place. To filter a list by selecting a value or values, click Sort & Filter in
the Editing group of the Home tab and select Filter. Alternatively, you can click Filter
in the Sort & Filter group on the Data tab. A filter arrow (dropdown arrow) will be
displayed next to each field name. (If your data is formatted as a table, the filter
arrows will already be visible.) Then, click the filter arrow beside the name of the first
field to be used in the filter to reveal the list of values (up to 10,000 values can be dis-
played), as shown in Figure 5-4. Deselect the (Select All) option and select the
checkboxes beside each of the items that you want to be included in the filter.

Figure 5-4. When you click a filter button, 
a dropdown menu appears.

When you click OK, your list will be filtered to display only those records that
contain one of the selected items in that column. Check the Status bar at the bottom
of the screen for a quick count of the number of records found. You can narrow your
list even further by applying filters to other columns.
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TIP If you copy and paste a filtered list, only the displayed records will be
copied. However, if you cut and paste a filtered list, all records between the
first and last records in the filtered list will be cut.

When you have applied a filter to a column, the Filter button beside the column
heading will display a filter icon to indicate that the column has a filter applied. If you
hover the mouse over this icon, a ToolTip will be displayed indicating the nature of
the filter, as illustrated in Figure 5-5.

Figure 5-5. Hover the mouse pointer over the Filter 
button to see how the column has been filtered.

The dropdown list for dates allows you to group data hierarchically by year,
month, and day rather than selecting from a flat list of entered dates. You can click
the expand button (plus sign) beside the year to reveal the months available, and
months can also be expanded to show the actual dates if necessary (see Figure 5-6).
This allows you to select all records for March 7, 2006, all records for March 2006,
or all records for 2006, for example.

Figure 5-6. When filtering dates, you can 
select days, months, or years.
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TIP If you want to ungroup the dates so that they appear as a flat list, click the
Microsoft Office Button and click Excel Options. Select the Advanced cate-
gory and, under “Display options for this workbook,” select a workbook and
clear the “Group dates in the AutoFilter menu” option.

Excel 2007 makes more complex and dynamic filtering much simpler by provid-
ing filtering options based on the type of data within the column being filtered (i.e.,
date filters, number filters, and text filters commands). You can use these filtering
commands to create criteria for your filters. As already mentioned, Excel 2007 also
allows you to filter by color: cell color, font color, or cell icon.

Date Filters
If the column you are filtering by contains dates, you can filter the records to various
date ranges using common filters based on comparison operator commands: Equals,
Before, After, or Between. Alternatively, you can choose one of the predefined
dynamic filters like This Week, Last Week, This Month, Next Month, and so forth.
As the dynamic filters are dependent on the current date, they may change each time
they are reapplied. You can also select All Dates in the Period to choose a particular
month or quarter. These filters will filter by the period regardless of the year, so they
can be used to compare months or quarters across several years.

1. To apply a filter to a list of dates, click the filter arrow beside the column
heading and select Date Filters. A fly-out menu of date filters will appear
(see Figure 5-7).

Figure 5-7. Select a date to filter by or 
use one of the dynamic date filters.
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2. Select one of the predefined date commands to filter for that date range, or click
one of the comparison commands (Equals, Before, After, Between) or Custom
Filter to open the Custom AutoFilter dialog box (see Figure 5-8).

Figure 5-8. Use the Custom AutoFilter dialog 
box to create customized filters.

3. If you selected a comparison command, the appropriate comparison operator
will be in the box on the left in the Custom AutoFilter dialog box. If you
selected Custom Filter, choose the required operator by clicking the dropdown
arrow in the box on the left.

4. Choose a value from the box on the right. For dates, you can click the Date
Picker icon to the right of the box to display a calendar.

5. If you want, you can filter by a second criterion by using the second row of
boxes. Select And if both criteria must be true, or select Or if either criterion
must be true. Click OK when you have finished to apply the filter.

TIP To filter by the day of the week regardless of date (for example, to display
all records for Wednesday), format the date to display the day of the week and
use the TEXT function to convert the cells to text. You can then use a Text Fil-
ter to select the day.

Text and Number Filters
For textual data, comparison conditions that can be applied include Begins With,
Ends With, Contains, and Does Not Contain. For numerical data, you can select
comparison filtering options like Smaller Than, Larger Than, Between, Above Aver-
age, and Below Average. The Top 10 option allows you to enter a number (it doesn’t
have to be 10!) and display its equivalent Top or Bottom items or Top or Bottom per-
cent within a field.
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If none of the available options are suitable, there is also a Custom Filter option
to enable you to enter up to two criteria joined by either an And or an Or. To apply
one of the text or number filters, or a custom filter, to a column, do the following:

1. Click the filter arrow beside the column heading and select Text Filters or
Number Filters as appropriate.

2. Select one of the comparison commands or Custom Filter from the fly-out menu
to open the Custom AutoFilter dialog box.

3. If you selected a comparison command, the appropriate comparison operator
will be in the box on the left in the Custom AutoFilter dialog box. If you
selected Custom Filter, choose the required operator by clicking the dropdown
arrow.

4. Enter the text or number that you want to use in the filter in the box on the
right (or select an entry from the list).

TIP Use wildcard characters to search for text that shares some characters but
not others. Use a ? to replace a single character or an * to replace more than
one character. For example, Sm?th will find Smith and Smyth; J*n will find
John, Jean, Jon, etc.

5. Add a second criterion to the row below if required, joining the two criteria
with either And or Or. When you have finished, click OK to apply the filter.

CAUTION Avoid mixing data types within a column as only one type of filter
command is available for each column. If a column does contain different data
types—for example, 10 cells contain text and 12 cells contain numbers—the
command that will be displayed will be for the data type that occurs most fre-
quently (in this case, Number Filters). If the cells are divided equally between
data types—for example, 10 cells contain text and 10 cells contain numbers—
the Text Filters command will be displayed. If the column contains an equal
split between numbers and dates, the Number Filters command will be
displayed.

Filter by Selection
You can quickly filter a list using the value, color, font color, or icon of the selected
cell as the criterion. Filter by Selection allows you to display those records whose cor-
responding cell matches the chosen attribute of the selected cell. To filter a column by
selection, right-click the cell whose value, color, font color, or icon you wish to use to
create a filter. Then, point to Filter on the menu that appears and select the appropri-
ate option from the context menu, as shown in Figure 5-9.
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Figure 5-9. Filter by Selection

Reapplying and Clearing Filters
Data in spreadsheets often does not remain static. If you need to reapply a filter—for
example, if you add records to a table—simply do one of the following:

• Right-click any cell in the filtered list, point to Filter in the menu that appears,
and select Reapply.

• Select the Home tab and, in the Editing group, click Sort & Filter and choose
Reapply from the list that appears.

• Select the Data tab and, in the Sort & Filter group, click Reapply.

When clearing filters from your data, you can remove the filter applied to a par-
ticular column or you can remove all the filters applied to the data range. To remove
the sort state and filter from the current data range, do either of the following:

• Select the Home tab and, in the Editing group, click Sort & Filter and choose
Clear from the list that appears.

• Select the Data tab and, in the Sort & Filter group, click Clear.

If you just want to remove the filter for a particular column without removing the
sort order, click the filter arrow on the column heading and select Clear Filter from
“Field Name”. Only the filter applied to the current column will be cleared; any other
filters on the data range and any sort states will remain intact.
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Advanced Filtering
The Advanced Filter command allows you to create more complex queries to filter
your data. You will now find Advanced Filter in the Sort & Filter group on the Data
tab (see Figure 5-10). The functionality of Advanced Filtering remains basically the
same as in Excel 2003.

Figure 5-10. The Sort & Filter group on the Data tab

For an advanced filter, you need to have an area in your worksheet (usually
directly above the data) where you can specify the criteria for your filter. Excel will
use this criteria range as the source for the advanced filter criteria. To create the crite-
ria range, insert at least three rows above the data range and enter at least one column
heading in the top row. There should be at least one blank row between the criteria
range and the data range. You can use multiple criteria in an advanced filter: entering
criteria on the same row is like using the Boolean AND operator; entering criteria on
separate rows is like using the Boolean OR.

The following steps describe how to use an advanced filter with a list in Excel
2007:

1. Make sure that no filters are currently applied to the worksheet.

2. Insert four blank rows above the data range.

3. Copy the first row of your data range, containing the field names, and paste it
to the top row of your criteria range. This is where you will enter criteria for
any of the fields.

CAUTION Do not create your criteria in the same rows as any of your data as
these rows may be hidden when the filter is applied.
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4. Enter the criteria below the appropriate column heading(s) in the criteria range
as illustrated in Figure 5-11.

Figure 5-11. Enter the criteria below the appropriate heading(s) in 
the criteria range. This example will return those records where the 
Department is Sales and the Cost is greater than 50 OR where 
the Department is Personnel and the Cost is greater than 40.

5. Click any cell within the list range (not the criteria range) and select Advanced
from the Sort & Filter group on the Data tab. The Advanced Filter dialog box
will open with the references for the List range (i.e., the dataset) already entered
(see Figure 5-12).

Figure 5-12. Enter the cell references for your list range 
and criteria range in the Advanced Filter dialog box.

6. In the Criteria range box, enter the reference for the range where you have
entered the filter criteria (A1:E3 in our example).
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7. Choose “Filter the list, in-place” or “Copy to another location”. If you select
another location, enter the reference of the cell where you want the filtered list
to start in the Copy to box or click in the Copy to box and click the cell. When
copying a filtered list to another location, make sure that you won’t accidentally
overwrite any data!

TIP If you name your criteria range Criteria, your data range Database, and
the area where you want to paste the filtered list Extract, these ranges will
appear automatically in the appropriate boxes in the Advanced Filter dialog
box.

8. If you want only unique records returned, select the “Unique records only”
option. Click OK to apply the filter.

If you are copying the filtered rows to another location, you can specify which
columns to include in the filtered list. To do this, copy the column labels that you
want included to the first row of the area where you want the filtered list to appear.
When you carry out the filter, enter the reference to the copied column labels in the
Copy to box and only the columns for which you copied the labels will be pasted.

Entering Advanced Criteria
To enter multiple criteria for one column, enter each criterion in a separate row below
the column heading, as shown here. The filter shown is entered on two rows and will
return all the records that contain Production or Marketing in the Department
column.

Project Name Department Start Date

Production

Marketing

To enter multiple criteria in different columns where all the criteria must be met,
enter all the criteria on the same row, as shown here. The filter shown will display
those records with Production in the Department column and a Start Date greater
than 01/01/2007.

Project Name Department Start Date

Production >01/01/2007
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To enter multiple criteria in different columns where any of the criteria must be
met, enter the criteria on separate rows. The filter shown will return those records
that have Production in the Department column or a Start Date greater than
01/01/2007.

Project Name Department Start Date

Production

>01/01/2007

To search for records that contain Production in the Department column and a
Start Date before 01/01/2007 OR records that contain Sales in the Department col-
umn and a Start Date after 01/01/2007, the criteria would be entered as shown.

Project Name Department Start Date

Production <01/01/2007

Marketing >01/01/2007

If you wish to enter multiple criteria for the same column, you can add another
column heading so that records must meet both conditions, as shown here. This filter
will return those records where the Start Date is greater than 01/01/2006 and less
than 01/01/2007.

Project Name Department Start Date Start Date

>01/01/2006 <01/01/2007

NOTE When entering the criteria range in the Advanced Filter dialog box,
make sure you include all the rows containing criteria but do not include any
blank rows or the filter will not work correctly.

When entering criteria for numerical data you can use any of the comparison
operators: = (equal to), <> (not equal to), < (less than), > (greater than), <= (less than
or equal to), and >= (greater than or equal to). You can also use the equal to and the
not equal to comparison operators with text. Table 5-1 lists examples of text criteria
that can be entered into an advanced filter.
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Table 5-1. Text Criteria for Advanced Filters

Entering This Criteria . . . Will Select Records That . . .

A Start with the character A

Brown Start with the word Brown

="=C" Only contain the character C
'=C

="=David" Only contain the text David
'=David

="=e?f" Contain text that begins with e, has one other character, 
'=e?f and then the letter f (may be more than three characters

long)

="=g*h" Contain text that begins with g, has one or more other 
'=g*h characters, and then the letter h

= Contain a blank

<> Contain any nonblank entry

<>J* Contain any text except text that begins with J

<>*k Contain any text except text that ends with k

'=??? Contain exactly three characters

<>???? Do not contain exactly four characters

NOTE Text filters are not case sensitive.

Computed Criteria
Computed criteria (or formula criteria) use calculations that refer to one or more list
fields or cells outside the list and will return either TRUE or FALSE. Those records
that evaluate to TRUE will be displayed in the filtered list. For example, you could
use computed criteria to filter a list to display only those products where the sales for
January is greater than the sales for February. Use the following steps as a guideline to
creating computed criteria:

1. Add a column to the criteria range using a different name from the other criteria
fields (or leave the column heading field blank).

2. Enter the calculation in the criteria range using the first row of data in the list
for any references—for example, =A5=C5 will return those records where the
value in column A equals the value in column C or =A5>AVERAGE(A:A) will
return those records where the value in column A is greater than the average
for column A. Use absolute referencing for any cells outside the list but relative
referencing for cells within the list (unless you want to test a single reference
that does not change).
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3. Use AND, NOT, and OR to create compound computed criteria—for example,
=AND(A5>AVERAGE(A5:A25), A5<100) will find those records where the
value in column A is greater than the average for A5:A25 and less than 100.

4. Add any further criteria that you require. You can use more than one computed
criterion in a filter, and you can use computed criteria along with ordinary
criteria.

5. Apply the advanced filter as normal (remembering to include the additional
column in the criteria range). Ignore any value returned in the criteria range—
this will only refer to the first row of the list.

TIP You can use the label for the list column in the computed criteria formula
instead of a cell reference to test each cell in that column. For example, to find
those records where the value in the Hours column is less than 20, you could
enter =Hours<20. The cell in the criteria range containing the computed cri-
teria formula will return a #NAME? error when the filter is applied, but the
computed criteria will work in the same way. 

By using advanced and computed criteria, you can create quite sophisticated
filters. The best way to learn, of course, is to experiment and see!

CHAPTER 5 SORTING AND FILTERING 103



More important than its ability to record and display data are Excel’s analyt-
ical capabilities. When you use Excel to store related information in an

organized structure, you can make full use of its various tools for analysis, as we have
already seen when we looked at sorting and filtering in the previous chapter. This
chapter discusses some of the other ways you can summarize and manage your data
when it is arranged as a list or table.

By grouping together related data in your worksheet, you can create an outline
that will provide you with the ability to quickly hide or display levels or individual
groups within the data. You can also use these groupings to summarize the data in
your worksheet by inserting a summary function like Sum or Average. If flexibility is
required, you can create an outline yourself or, if speed is paramount, use Excel’s
Subtotal feature to ameliorate the process of grouping data and inserting the sum-
mary rows.

Excel’s Consolidation tool allows you to amalgamate facts and create summaries
of data taken from different worksheets, not only from the same workbook but from
other workbooks. You can consolidate data by matching the data according to
its position in a range or by using row or column labels. You can also construct for-
mulas that reference cells in different worksheets or use 3D references to create
consolidations.

Excel tables are the successor of the Excel Lists feature in previous versions of the
software. By creating a table, you can manage it, and the data stored within it, inde-
pendently of the data in the rest of the worksheet. This includes formatting it using
one of the new table styles, filtering or sorting it, or adding rows or columns. You can
include headers, totals rows, and calculated columns in a table, and you can use struc-
tured references to refer to the table or sections of it in formulas or when creating
charts or PivotTables from it. If you decide that you no longer need the table, you can
convert it back to a range of data or delete it entirely.
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Inserting Subtotals and Outlining Data

One of the simplest ways to analyze the data in your worksheet is to create an outline.
This generally involves grouping data together so that you can summarize it, usually
by inserting subtotals. Excel’s Subtotal tool automates the process of grouping data
and inserting rows with appropriate functions to display the subtotals for each group.
You can even choose from 11 different functions to use in the calculations that sum-
marize your data.

In addition to the automatic grouping outline that Excel creates when you use the
Subtotal command, you can manually create multiple vertical and horizontal outlines
in order to divide your data into different levels, thus producing a hierarchical struc-
ture. Each inner level in the outline will contain the detail for the outer level preceding
it; outer levels will summarize and group the inner-level detail. You can then control
how much detail is displayed by deciding whether to show or hide a level.

TIP Before grouping your data or inserting subtotals, you should make sure
that it is laid out in a suitable format for outlining. Each column should have a
label in the first row (or each row should have a label in the first column if you
will be creating an outline of columns) and should contain similar data. There
should also be no blank rows or columns within the range. You cannot use the
Subtotal or Outline tool on data formatted as a table.

Calculating Subtotals
The most convenient way to create an outline for your worksheet data and to insert
subtotals is to use the Subtotal command, which is now situated in the Outline group
of the Data tab. You can then select the column that contains the groups that you
want to base your calculations on (for example, at every change of value in the
Department column), the actual calculation that you want to be carried out (you can
choose from a range of functions, not just Sum), and the column or columns that con-
tain the values that you want to summarize. Excel will then define groups within the
data and insert additional rows to display the subtotal values for each group along
with the grand total for all the data. If your worksheet is set to calculate formulas
automatically, Excel will recalculate the subtotals and grand total each time you edit
the data.

To create automatic subtotals, follow these steps:

1. Sort the data by the column that you want to base your calculation on (this will
allow Excel to group the data correctly). If you want to display subtotals for a
filtered list, make sure that you filter the list before you sort it.

2. Click the Subtotal command in the Outline group on the Data tab. The Subtotal
dialog box will open (see Figure 6-1).
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Figure 6-1. Click the Subtotal command in the 
Outline group to open the Subtotal dialog box.

3. Select the column that you want to base the summary calculations on from the
“At each change in” dropdown list.

4. Select the function that you want to use for the summary calculation from the
Use function dropdown list. You can choose from Sum, Count, Average, Max,
Min, Product, Count Numbers StdDev, StdDevp, Var, or Varp.

5. From the “Add subtotal to” list, select the columns for which you want to
include summary calculations.

6. Select or deselect the “Replace current subtotals,” “Page break between
groups,” and “Summary below data” options as appropriate. If you deselect
the “Summary below data” option, the subtotals will appear above their
respective groups, with the grand total at the top of the data.

7. When you have finished making your selections, click OK. Excel will outline
your data according to the values in the specified column and will insert the
appropriate subtotals and grand total into your worksheet, as illustrated in
Figure 6-2.

NOTE Grand totals are calculated using the detail data not the values in the
subtotals. For example, if you use Average as your summary function, the value
in the Grand Average row will be derived from the average of all the detail
rows and not from the average of the values in the subtotal rows.
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Figure 6-2. Excel creates the groups and inserts the appropriate subtotals and
grand total.

For each group you can include more than one subtotal so that you can summa-
rize your data in different ways. For example, you may wish to display the Count or
Average for each group as well as the Sum. To insert an additional subtotal, repeat the
earlier procedure using the same field in the “At each change in” box but a different
function in the Use function box. This time deselect the “Replace current subtotals”
option to make sure that both subtotals are displayed. Excel will insert the new sub-
totals and grand total into your worksheet.

To include even more detail in your datasheet, you can insert a subtotal within a
subtotaled group (known as nesting subtotals). If you are planning to nest subtotals,
make sure that you include the columns that the nested subtotals will be based on
when you first sort the data. Your data should be sorted by the column that the out-
ermost subtotal is based on, then by the column that the first nested subtotal is based
on, and so on. Nested subtotals are created using similar steps to creating the first
subtotal, except this time you need to select a different field in the “At each change
in” box. Again, deselect the “Replace current subtotals” option to make sure that all
subtotals are displayed. Excel will insert the new groups and subtotals within the
existing groups in your worksheet.

Removing Subtotals
You can easily remove all the subtotals you have added to your data by clicking
Subtotal in the Outline group of the Data tab and clicking the Remove All button in
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the Subtotal dialog box (see Figure 6-1). Any subtotals you have added to your data
will be removed, along with the grouping levels, and your data will revert to its orig-
inal state.

Outlining Data
To allow you even more flexibility in viewing and working with your data, you can
create your own outline levels either horizontally or vertically. This is particularly
useful if you want to group your data in ways other than by each change in a column
or if you want to combine other groups together. You can also use this method to
group columns together instead of rows. For example, you may want to group
monthly data into quarters. Excel allows you to create up to eight levels both hori-
zontally and vertically within your data.

Creating an Outline of Rows or Columns
To create an outline of rows or columns follow these steps:

1. Sort the columns or rows that you want to use in your outline groups.

TIP To sort a row, select the row and click Sort & Filter in the Editing group on
the Home tab and select Custom Sort. A warning will appear asking if you
want to expand your selection. Select “Continue with the current selection”
and click the Sort button. Click the Options button in the Sort dialog box,
select “Sort left to right” in the Sort Options box, and click OK. Make the
appropriate selections from the Row, Sort on, and Order dropdown lists and
click OK.

2. Insert summary rows immediately above or below each group of detail rows or
summary columns immediately to the left or to the right of each group of detail
columns. When manually creating groups, you need to insert summary rows
or columns to mark the boundary between where one group ends and another
group begins; otherwise, the rows or columns for the second group will be
included in the first group. These summary rows or columns should contain
appropriate formulas that reference each of the detail rows or columns for that
group. When you use the Subtotal command to create groups automatically,
the subtotal row that is inserted for each group forms this boundary.

3. Click the Dialog Box Launcher in the bottom-right corner of the Outline
group on the Data tab to open the Settings dialog box. Select or deselect the
“Summary rows below detail” or “Summary columns to right of detail” option
as appropriate to indicate the position of the summary rows or columns.

4. Click the Create button in the Settings dialog box to create the outline groups.
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TIP If you do not need to change the default setting for the location of the
summary rows (i.e., your summary rows are below the data), you can click
the down arrow on the Group button in the Outline group and select Auto
Outline to automatically create your outline without opening the Settings
dialog box.

Grouping Rows or Columns Manually
If you want to create your outline manually by selecting and grouping each set of
rows or columns—for example, if you need to group together rows or columns that
belong to more than one category—do the following:

1. Make sure that you have all your data displayed to avoid grouping rows or
columns incorrectly.

2. Select the rows or columns that you want to group together (including any
subordinate summary rows or columns but not the summary row or column for
the entire group).

3. Click the Group command in the Outline group on the Data tab. A new level
will be added to your outline and the grouped rows or columns will be indicated
by a level bar at the left of or above the worksheet. You can expand or collapse
this new level in the same way as the levels created by Excel.

4. Continue to group rows or columns together until you have the outline structure
that you require.

Showing and Hiding Outlined Data
When you group rows or columns, an outline section will appear on your worksheet
that contains controls for hiding or displaying the groups of data. The outline section
for grouped rows will be to the left of the worksheet, and the outline section for
grouped columns will be above the worksheet. Figure 6-3 shows a worksheet that has
both vertical and horizontal outline levels.

TIP If the outline section is not displayed when you create an outline, click the
Microsoft Office Button, click Excel Options, and select the Advanced cate-
gory. Under the “Display options for this worksheet” section, select the
worksheet and select the “Show outline symbols if an outline is applied”
option.

In the example in Figure 6-3, you can see that all the sales rows for each Sales Rep
have been grouped together and subtotals using the Sum and Max functions have
been created for each. Nested within this level are the subtotals using the Sum func-
tion for each product. Although they are not visible in Figure 6-3, a Grand Total and
Grand Max for all the Sales Reps are also included at the bottom of the data.

Vertically, the six months have been grouped and a summary column has been
inserted containing appropriate Sum functions to provide the total for the half year
(H1). Within this level are nested subtotals for each quarter (Q1 and Q2).
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Figure 6-3. The vertical and horizontal outline sections contain controls to allow you to
expand or collapse each outline level.

In the outline sections to the left and at the top of the screen, you can use the out-
line controls to specify how much detail you want to display.

• To hide (collapse) the rows or columns for a group, click the button showing a
minus sign (-) beside that group. You can also click the level bar connected to
the button showing a minus sign that indicates the rows or columns that are
grouped together to hide the details for that group.

• To show (expand) the rows or columns for a group that is hidden, click the
button showing a plus sign (+) beside the subtotal row or column for the hidden
group.

• Use the numbered level buttons (1, 2, 3, 4, etc.) to hide all levels of detail below
the number you have clicked. Clicking level 1 will hide all the detail data, and
clicking the highest level will show all the detail data. For example, in the example
in Figure 6-3, using the row level buttons: level 1 will leave only the Grand Total
and Grand Max visible; level 2 will show the Grand Total and Grand Max rows
and the subtotal rows for each Sales Rep; level 3 will display all the rows shown
in level 2 plus the maximum for each Sales Rep; level 4 will display all the rows
shown in level 3 along with the nested subtotals for each product; and level 5
will display all the subtotals and detail rows.

Figure 6-4 illustrates how the data would look if we select level 2 in the column-
level buttons and level 4 in the row-level buttons.
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Figure 6-4. You can hide the detail rows and columns to display a 
summary of your data.

Applying Automatic Styles to an Outline
If you want, you can apply automatic styles to outlined rows and columns in order to
differentiate summary rows and columns. These styles use bold, italic, and other for-
matting but can be customized in the same way as other cell styles and will update to
reflect changes to the overall document theme. They are referred to as RowLevel_1,
RowLevel_2, ColLevel_1, ColLevel_2, and so on.

You can apply automatic styles to an outline when you create it by selecting the
Automatic styles option in the Settings dialog box when you are specifying the loca-
tion of the summary rows or columns. To apply automatic styles to an outline that
has already been created, select the cells that you want to apply outline styles to, click
the Dialog Box Launcher in the bottom-right corner of the Outline group on the Data
tab to open the Settings dialog box, select the Automatic styles option, and click the
Apply Styles button. Once you have applied automatic styles, you can modify them to
suit your own preferences—see Chapter 4 for information on customizing cell styles.
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Copying Outlined Data
If you want to copy and paste a summary of your data without all the detail, you can
use the outline levels along with the Go To Special feature, as explained in the fol-
lowing steps:

1. Use the level buttons or outline symbols to hide the detail data that you do not
want to copy.

2. Select the range of data that you want to copy.

3. Select the Home tab and, in the Editing group, click Find & Select.

4. Choose Go To Special from the menu that appears.

5. In the Go To Special dialog box, select “Visible cells only” and click OK.

6. Copy and paste the cells as normal.

Creating a Chart from Outlined Data
Once you have designed a summary report by hiding the detail data, you can easily
create a chart to display the totals by doing the following:

1. Use the level buttons or outline symbols to hide the detail data that you do not
want to chart.

2. Select the range of data that you want to chart.

3. Select the Insert tab and, from the Charts group, select the type of chart that
you want to use to display your data. An embedded chart will appear on your
worksheet.

4. Use the tabs for the Design, Layout, and Format under Chart Tools to alter
features of the chart as necessary (see Chapter 11 for more information on
charts).

Ungrouping Rows or Columns
To ungroup rows or columns that you have grouped together, select the rows or
columns that you want to ungroup again (to select all the detail rows or columns in a
group, hold down the Shift key while you click the Hide Detail or Show Detail button
for the group). With the rows or columns selected, click Ungroup in the Outline
group of the Data tab. The rows and columns will no longer be grouped. Once all
groups within a level have been removed, the level bar will also disappear from the
outline.

NOTE If you ungroup an outline while the detail rows (or columns) are hid-
den, the detail rows (or columns) may remain hidden. To reveal the rows (or
columns) again, select the rows above and below (or the columns to the right
and to the left of) the hidden data, right-click, and select Unhide from the con-
text menu.
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Consolidating Data

To create a report that summarizes data from multiple worksheets, you can consoli-
date the data from separate worksheets into a master worksheet. For example, if you
have a workbook that contains separate worksheets displaying data for various peri-
ods, you may want to create a summary worksheet that displays the aggregate data
for the year. When using the Consolidate tool to summarize data, you can choose
from 11 different functions, including Sum, Count, and Average. You can also con-
solidate worksheets from the same workbook or from different workbooks. There are
three main ways that you can consolidate data: by position, by category, or by formula.

If you want to consolidate data that is arranged in the same position within the
range (although not necessarily in the same cells) on each of the worksheets, you can
consolidate by position. If you want to consolidate data that uses the same row and
column labels even if it is arranged in different positions on each of the worksheets,
you can consolidate by category. The steps to consolidate by either of these methods
are similar and are outlined here:

1. Make sure that each range of data to be consolidated has a similar format and
layout. Each column should have a heading in the first row and should contain
similar data, and there should be no blank rows or columns within the range.
Each range should be on a separate worksheet, but there should be no range on
the worksheet where you want the consolidation to appear.

2. Name each range using the Defined Names group on the Formulas tab or the
Name box (see Chapter 3 for more on naming ranges).

3. Select the cell in the top-left corner of the range where you want the
consolidation to appear (making sure that you will not overwrite any
important data on the worksheet).

4. Select the Data tab and, in the Data Tools group, click Consolidate (if you have
reduced the size of your window, click the Consolidate icon). The Consolidate
dialog box (see Figure 6-5) will appear.

5. Select the summary function that you want to use in the consolidation from the
Function dropdown list. You can choose from Sum, Count, Average, Max, Min,
Product, Count Numbers StdDev, StdDevp, Var, or Varp.

6. Enter the name of the first range in the Reference box and click Add. If the
range is on another worksheet, click Browse first, and select the worksheet. The
name of the worksheet will be entered in the Reference box followed by an
exclamation mark (!). Type the name of the range after the exclamation mark
and click Add.

7. Continue adding the names of the rest of the ranges.

8. To consolidate by position, leave the boxes in the “Use labels in” section blank
so that Excel will consolidate the data according to its position. You can add
labels to the summary manually when you have finished. To consolidate by
category, select either the Top row and/or the Left column option in the “Use
labels in” section to indicate the position of the labels in the source ranges.
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Figure 6-5. Click Consolidate in the Data Tools group to 
open the Consolidate dialog box.

9. If you want the consolidation to update automatically if you change the
contents of any of the cells in the source ranges, select the “Create links to
source data” option. If you select the “Create links to source data” checkbox,
you will not be able to change the cells or ranges included in the consolidation.

10. Click OK when you have finished. The consolidation will appear on the
worksheet, starting from the selected cell.

TIP When you are consolidating by category, any labels that do not match
labels in other worksheets will result in separate rows or columns. Therefore, if
you do not want to consolidate certain data, make sure that it has a unique
row or column label.

Consolidating by Formula
If you do not have a consistent position or category to base your consolidation on, or
you only want to consolidate certain cells, you can use formulas to consolidate cells.
This involves entering a formula that contains cell references for other worksheets or
a 3D reference to reference the same cell in a range of worksheets, as shown in the
next steps:

1. Enter the row or column labels that you want to use for the consolidated data
on the summary worksheet.

2. Select the cell where you want the consolidated data to appear.
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3. Enter a formula that contains cell references to the source cells on each
worksheet or a 3D reference containing the data that you want to consolidate
using the following guidelines:

• If the data that you want to consolidate is in different cells on different
worksheets, enter a formula with cell references to each individual
worksheet—for example, =SUM(Sheet1!A4,Sheet2!B5,Sheet3!C6) will
sum cells A4 in Sheet1, B5 in Sheet2, and C6 in Sheet3.

• If the data that you want to consolidate is in the same cell on different
worksheets, enter a 3D reference that references a range of worksheet
names—for example, =SUM(Sheet1:Sheet4!A5) will sum the value in 
cell A5 on each of Sheet1, Sheet2, Sheet3, and Sheet4.

Instead of typing in cell references for each worksheet and 3D references, you can
enter them using the mouse. Type the first part of the formula up to the first cell
reference—for example, =SUM(—and then do one of the following: to enter cell ref-
erences for each worksheet, click the worksheet tab first and then click the cell,
separating each reference with a comma (,); or to enter a 3D reference, click the first
worksheet tab, hold down the Shift key and click the last worksheet tab, and then
click the cell. Type the remainder of the formula as normal. If your workbook is set to
automatically calculate formulas, a consolidation by formula will update automati-
cally when any changes are made to the data in the source worksheets.

Editing a Data Consolidation
After creating a data consolidation, you may wish to alter it to add or remove work-
sheets or to change the cells that are included. To make changes to a data
consolidation by position or category, select the top-left cell in the consolidated data
and click Consolidate (or the Consolidate icon) in the Data Tools group of the Data
tab. In the Consolidate dialog box, make the changes required to the consolidation
and click OK. You can make changes to a data consolidation by formula by directly
altering the formula or function or by changing the cell references or 3D reference. To
quickly add a worksheet to a 3D reference without using the Consolidate dialog box,
drag the worksheet tab into the range of tabs that the 3D reference refers to.

NOTE If you selected the “Create links to source data” option when you first
created the consolidation, you will not be able to edit it but will have to create
a new consolidation instead.

Excel Tables

Excel tables simplify the analysis of rows and columns of related data by allowing
you to manage the data in the table independently of the other rows and columns of
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the worksheet. When you create a table, it will include a header row, using either the
headings included in your data or default headers used by Excel. Filter icons are auto-
matically displayed beside each header, allowing easy filtering and sorting of the data
within the table. You can insert more than one table on the same worksheet and for-
mat or analyze each independently.

The new table styles available in Excel 2007 enable you to quickly format a table
by selecting one of a range of coordinated predefined styles. You can also select from
various quick style options to include features like header and total rows or to apply
banding to rows and columns. These table styles provide dynamic formatting that
will update as your table expands or contracts. You can also create your own custom
table styles to add your own touch or to accommodate your corporate requirements.

As well as one-click formatting, working with data as a table instead of a range
allows you to use features like totals rows, calculated columns, and structured refer-
ences. Totals rows include a dropdown list of relevant functions like Average, Count,
Max, and Min that can be used to analyze the data. Calculated columns use a single
formula that adjusts for each row of the table and will expand to include additional
rows as they are added. Structured references allow you use table names rather than
cell references in formulas.

If you have access to a SharePoint Services site and have the correct permissions,
you can use it to share a table with other users. Tables exported to a SharePoint list
can be viewed, edited, and updated by other users, and you can also synchronize your
table to keep changes to the data up-to-date (see Chapter 17 for more on exporting
tables to SharePoint).

Creating a Table
You can create a table either before or after you enter the data into the worksheet
using the following steps:

1. Select the range of cells that you want to convert to a table.

2. Select the Insert tab and click Table in the Tables group. The Create Table dialog
box will appear.

3. If the range that you have selected includes headers for your table, select the
“My table has headers” option. If you do not select this checkbox, table headers
using default names (for example, Column1, Column2, etc.) will be created
(although these can be changed later). When you click OK, the range of cells
will be converted into a table and the default formatting will be applied.

4. Use the commands on the Design tab under Table Tools (see Figure 6-6) to
quickly name, edit, and format your table as required.

TIP A quick way to create a table is to use the Ctrl+L shortcut key. You can
also select Format As Table in the Styles group of the Home tab and select a
table style from the gallery.
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Figure 6-6. Use the Design tab under Table Tools to name, edit, and format a table.

NOTE For more information on formatting a table, see the “Table Styles”
section in Chapter 4.

Turning On and Off Header Rows
Table headers are automatically displayed when you create a table, using the first row
of your data or default headers if you have not specified a header row. As you scroll
down through your table, the table headers will replace the worksheet headers so that
they remain visible (as long as the active cell is in the table). If you insert a new col-
umn in a table where the headers are following a series (for example, months),
the appropriate header will be applied to the new column based on the headers in the
adjacent columns.

You can turn off table headers if you do not want to display them by deselecting
the Header Row checkbox in the Table Style Options group on the Design tab. When
you turn off the header row, the column headings will disappear and any filters
applied to the table will be removed. If table headers are not displayed when you
insert a new column, Excel will not be able to determine the header for the new col-
umn based on the adjacent columns and so the new column will adopt a default
header.

CAUTION Turning off table headers may cause formulas that refer to those
cells to return unexpected results.
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Displaying a Total Row in a Table
A handy feature of Excel tables is the ability to add a Total row to the bottom of the
table and quickly insert functions to summarize the data in the table as shown in
the following steps:

1. Click anywhere in the table to display Table Tools.

2. Select the Design tab and, in the Table Style Options group, select the Total Row
checkbox. A new row will be added to the bottom of your table with the title
Total in the first column. You can also display or hide a Totals row by right-
clicking the table, pointing to Table in the menu that appears, and clicking
Totals Row.

NOTE Excel may automatically insert a function in the last cell—you can
delete or change this if it is incorrect.

3. Click a cell in the Total row where you want to insert a calculation.
A dropdown arrow will appear in the cell.

4. Click the dropdown arrow and select the function you require from the list that
appears (see Figure 6-7) or select More Functions to open the Insert Function
dialog box.

Figure 6-7. Select a function for the Total row.

5. Insert functions or text into the other cells of the Total row as required.

6. To hide the Total row, deselect the Total Row option in the Table Style Options
group. Any text or functions that have been entered will be “remembered” until
you turn the Total Row option back on again.
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There are different ways you can quickly select a row or a column in an Excel
table. Some of these are outlined in Table 6-1.

Table 6-1. Select Rows and Columns in a Table

To Select . . . Do This . . .

Table column data Click the column header when the mouse pointer changes to a
down arrow; or
Select a cell in the column and press Ctrl+Spacebar.

Entire table column Click twice on the column header when the mouse pointer
changes to a down arrow; or
Select a cell in the column and press Ctrl+Spacebar twice.

Table row Click on the left border of the table row when the mouse
pointer changes to a right-pointing arrow; or
Select a cell in the row and press Shift+Spacebar.

All table data Click in the top-left corner of the table when the mouse pointer
changes to an arrow pointing diagonally to the bottom right of
the table; or
Select a cell in the table and press Ctrl+A.

All table rows and columns Click twice in the top-left corner of the table when the mouse
pointer changes to an arrow pointing diagonally to the bottom
right of the table; or
Select a cell in the table and press Ctrl+A twice.

Adding and Removing Table Rows
and Columns
Excel tables can easily be expanded to incorporate additional rows or columns, and
the features of the table will be extended to the new cells. If you need to remove data
you can delete rows or columns from a table without affecting the rest of the work-
sheet. You can even have Excel check your data for duplicate records and remove
them accordingly.

To add a new blank row to the end of a table, press the Tab key when in the last
cell of the last row (excluding the Totals row). If a Totals row is displayed, it will
move down to accommodate the new row. If you do not have a Totals row displayed,
you can append a new row by simply entering data in the row immediately below the
table. You can also add a column to a table by entering data in a cell in the column
immediately to the right of a table. When you add a new row or column to a table,
the appropriate formatting will be applied and the border around the table will be
adjusted.

A new feature of Excel tables is the concept of stickiness. Basically this means
that, if you apply a feature like conditional formatting or data validation to a column,
Excel will assume that this feature should always apply to the entire column. As new
rows are added to the end of the table (or inserted in the middle) or rows are deleted,
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Excel will expand or contract the feature as appropriate. In addition, if new rows or
columns are added to a table, they will be picked up by objects like charts or Pivot-
Tables.

TIP If you enter data in the row below or the column to the right of the table
and it is automatically included in the table but you do not want it to become
part of the table, click the AutoCorrect Options button and select Undo Table
AutoExpansion.

Resizing a Table
To adjust the range for a table, you can use the Properties group on the Tools tab as
follows:

1. Select a cell in the table to display Table Tools.

2. Select the Design tab and click Resize Table in the Properties group. The Resize
Table dialog box will appear (see Figure 6-8).

Figure 6-8. Enter a new range for the 
table in the Resize Table dialog box.

3. Click the Collapse Dialog icon beside the field in the Resize Table dialog box to
select the new range for your table from the worksheet (or enter the new data
range for your table in the field). The new range for the table should overlap the
current range.

4. Click the Collapse Dialog icon again to return to the Resize Table dialog box
and click OK.

TIP You can also resize a table by dragging the resize handle at the bottom-
right corner of the table up, down, left, or right.

Inserting Table Rows or Columns
You can use the Insert command in the Cells group of the Home tab to insert rows or
columns within a table as follows:
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• To insert a row in a table, select a cell in the row that you want to be below the
new row and click Insert in the Cells group of the Home tab.

• To insert a column in a table, select two or more cells in the column that you
want to be on the right of the new column and click Insert in the Cells group of
the Home tab.

You can also insert one or more rows or columns by selecting the equivalent
number of existing rows or columns in the table and clicking the arrow beside the
Insert command. To insert several table rows, select the same number of rows in
the table as you want to insert and that are positioned below where you want the new
rows to appear. Click the down arrow beside Insert in the Cells group of the Home
tab and select Insert Table Rows Above. If you select the last row, you can insert a
row above or below the selected row.

To insert several table columns, select the same number of columns in the table as
you want to insert and that are positioned to the right of where you want the new
columns to appear. Click the down arrow beside Insert in the Cells group of the
Home tab and select Insert Table Columns to the Left. If you select the last column,
you can insert a column to the right or to the left of the selected column. You can also
insert table rows or columns by right-clicking the selected cells and clicking Insert in
the menu that appears. You can then select whether you want to insert rows or
columns.

Excel also gives you the option to insert worksheet rows and columns as well as
table rows and columns. When you insert a table row or column, it will not displace
other data outside of the table whereas inserting a worksheet row or column will
adjust the layout of the entire worksheet. To insert a worksheet row or column, click
the down arrow next to the Insert command in the Cells group of the Home tab and
select Insert Sheet Rows or Insert Sheet Columns.

Deleting Table Rows or Columns
To remove rows or columns from a table, select the rows or columns that you want to
remove (you can select one or more cells in the rows or columns) and click the down
arrow beside the Delete command in the Cells group of the Home tab. Select Delete
Table Rows or Delete Table Columns as appropriate. The selected rows or columns of
the table will be deleted without affecting the rest of the worksheet. You can also
delete table rows or columns by right-clicking the selected cells and clicking Delete in
the context menu. You can then select whether you want to delete rows or columns.

Excel also gives you the option to delete worksheet rows and columns as well as
table rows and columns. When you delete a worksheet row or column, it will adjust
the layout of the entire worksheet and remove any data positioned within that row or
column both inside the table and from the worksheet surrounding the table. To delete
a worksheet row or column, click the down arrow next to the Delete command in the
Cells group of the Home tab and select Delete Sheet Rows or Delete Sheet Columns.
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Removing Duplicates
In some cases you may wish to check the data within your table to identify and
remove any duplicated records (for example, if a customer’s details have been entered
more than once). To delete any duplicated data from your table, do the following:

1. Click any cell in the table to display Table Tools and select the Design tab.

2. In the Tools group, select Remove Duplicates. The Remove Duplicates dialog
box will appear (see Figure 6-9).

TIP You can also select Remove Duplicates in the Data Tools group of the
Data tab.

Figure 6-9. Select the columns that you want to examine 
for duplicated data.

3. If you want to check all the columns for duplicated data, click the Select All
button (if all the columns are not already selected). If you only want to check
certain columns, click the Unselect All button and then use the checkboxes to
select the columns that you want to check.

4. Select or deselect the “My data has headers” option as appropriate and
click OK.

5. A box will appear indicating how many duplicate values have been found and
removed and how many unique values remain. Click OK.

CAUTION Removing duplicates will delete data from your table! If you inad-
vertently delete data that you need, click Undo on the Quick Access toolbar
to restore it.
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Using Calculated Columns in a Table
In an Excel 2007 table you can easily insert what is known as a calculated column. A
calculated column uses a single formula that automatically updates for each row in
the column. If rows are added to the table, the calculated column will expand to
include calculations for the new rows. With a calculated column you only need
to enter the formula once; you do not need to use Fill or Copy. If you enter additional
formulas (or other data) in a calculated column as exceptions, Excel will notify you of
any inconsistencies so that they can be resolved.

Creating a Calculated Column
To create a calculated column, click in a cell of a blank table column that you want to
make a calculated column (or insert a new blank table column where you want the
calculated column to be). Then, type the formula that you want to use into the cell
and press Enter. The formula will automatically be copied to the other cells in the col-
umn, both above and below the active cell. You can also create a calculated column
by copying or filling a formula into all the cells of a blank table column.

If you type or move a formula into a cell of a table column that already contains
data other than formulas, a calculated column will not be automatically created, but
the AutoCorrect Options icon will appear beside the column, providing you with the
option to overwrite the existing data and create a calculated column (see Figure 6-10).
If you copy a formula into a cell of a table column that already contains data, you do
not have this option.

Figure 6-10. Use the AutoCorrect Options 
button to overwrite data in a column.

At times you may not want a formula to be copied to the other cells in a column.
You can use the Undo button on the Quick Access toolbar to undo a calculated col-
umn if you only want the formula to appear in one cell.

Creating Exceptions in a Calculated Column
In some situations you may want a cell in a calculated column to contain something
different from the formula the other cells hold. Calculated column exceptions are
indicated in the table column by a small green marker in the top-left corner of the cell
so that inconsistencies can be identified and corrected if necessary. There are various
ways you can create exceptions in a calculated column, including the following:

• Entering data other than the formula into a calculated column cell

• Entering a formula into a calculated column cell and clicking Undo on the
Quick Access toolbar so that the new formula is only applied to one cell
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• Entering a new formula into a calculated column cell that already contains
exceptions

• Copying data into a calculated column that does not match the formula used in
it (if the copied data is a formula, this formula will overwrite the existing data in
the calculated column and you will need to click Undo)

• Deleting or moving a cell in another part of the worksheet that is referenced by
one of the rows in the calculated column

• Deleting a formula from a calculated column cell (this exception will not be
marked)

When you move the mouse pointer over a cell displaying an error indicator, the
Error Checking button will appear beside the cell. If you click this button, a menu will
be displayed, providing you with options to help you resolve the inconsistency (see
Figure 6-11).

Figure 6-11. Click the Error Checking button to reveal options 
to help you resolve an exception in a calculated column.

Editing a Calculated Column
If your calculated column does not contain any exceptions, you can edit it by doing
either of the following:

• Clicking in any cell in the calculated column and editing the formula

• Copying a new formula into any cell in the calculated column

NOTE If you copy more than one formula, the calculated column will not
be updated, but any inconsistencies will be identified so that they can be
resolved.

If there already are exceptions in your calculated column, Excel will not auto-
matically propagate changes to a cell to the rest of the column to avoid overwriting
custom values. If you do want to update the entire column with a modified formula,
click in any cell in the calculated column and enter the new formula. As there are
exceptions, Excel will only update the active cell. To apply the changes to the rest of
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the column, click the AutoCorrect Options icon that will appear beside the column
and select the “Overwrite all cells in this column with this formula” option. A calcu-
lated column will be created using the modified formula.

You can delete a calculated column in the same way you delete any column in a
table: select the column and click Delete in the Cells group on the Home tab. If you
just want to delete the contents of the column, select the column and press the
Delete key.

Using Structured References in a Table
Structured references can be used in a similar way to named ranges when referring to
a table, or to sections of it, in a formula. Like named ranges, structured references can
make formula construction much simpler, and the result is more comprehensible for-
mulas that will adjust as table ranges change. For example, if a table named Sales has
a column labeled Jan in cells B2:B33, you could use the formula =SUM(Sales[Jan]),
which is easier to understand and much more flexible than =SUM(B2:B33). Table ref-
erences are not limited to formula creation—they can also be used when entering
references in some dialog boxes, including dialog boxes for PivotTables, Charts,
Defining Names, and Page Setup.

A major difference between named ranges and structured references is that the
names that can be referenced in tables are automatically generated when you create
the table, including the name of the table itself. If a table expands or shrinks, the
names will adjust, and if a table is deleted, the names will be removed. Also, if you
rename a table or a column, Excel will automatically update any structured references
that use that table or column header. This can save you a lot of time, not only when
initially entering formulas but also by lessening the need to alter formulas as your
table is edited and rows or columns are added or deleted.

Structured references can take many different forms depending on whether you
are referring to the whole table or a subsection of it. The structured reference
=Sales[[#Totals],[Jan]] refers to the value in the Totals row of the Jan column of the
Sales table and is made up of several components as outlined here:

• A table name (Sales): Used to reference the table data (excluding header and
totals rows). For example, you could use the formula =SUM(Sales) to return the
sum of all the data in the Sales table. When you insert a table into a worksheet,
Excel automatically assigns it a default name (Table1, Table2, etc.). You can
change this default name to something more meaningful by changing the entry
in the Table Name box in the Properties group of the Design tab.

• A column specifier ([Jan]): Taken from the column header, enclosed in square
brackets, and used to reference the column data (excluding header and totals
rows). For example, the formula =SUM(Sales[Jan]) will return the sum of the
data in the Jan column of the Sales table.
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• A special item specifier ([#Totals]): Refers to a particular section of the table—
for example, the Totals row—and is enclosed in square brackets and indicated
by #. For example, the formula =SUM(Sales[#Totals]) will return the sum of the
Totals row of the Sales table.

• A table specifier ([[#Totals],[Jan]]): The outer portion of a structured reference
that is enclosed in square brackets following the table name.

When entering structured references, you can make use of Formula AutoCom-
plete to help ensure you use the correct syntax (see Figure 6-12). The names of the
available tables, columns, and special item specifiers will appear in the Formula
AutoComplete list, and you can select them using the Tab key or the mouse. See
Chapter 10 for more information about using Formula AutoComplete.

Figure 6-12. You can use Formula AutoComplete 
to help you enter structured references.

Table names must follow the same rules as defined names. They can be up to 255
characters in length and should begin with a letter, underscore, or backslash. They
cannot be the same as cell references and should not contain spaces or hyphens (use
periods or underscores instead). Table names are not case sensitive; therefore, Excel
will regard Sales and SALES as the same name. Table names are globally unique to a
workbook and therefore do not require a sheet reference. As table names exist along
with defined names, you cannot use the same name for a named range and a table.
Column names must be unique within the table.

TIP If you enter a formula by selecting the cells, by default Excel will enter the
structured reference in the formula rather than the cell references. If you want
to turn this feature off so that the cell references are displayed, click the
Microsoft Office Button and select Excel Options. Choose the Formulas cate-
gory and, in the Working with formulas section, deselect the “Use table names
in formulas” option.
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Reference Operators
If you need to refer to more than one column in a structured reference, you can use
the following reference operators to combine column specifiers:

• Range operator (colon) to refer to all of the cells in two or more adjacent
columns—for example, =Table1[Column2]:[Column4] would refer to Column2,
Column3, and Column4.

• Union operator (comma) to refer to a combination of two or more columns—
for example, =Table1[Column2],Table1[Column4] would refer to Column2 and
Column4.

• Intersection operator (space) to refer to the intersection of two or more columns—
for example, =Table1[Column1]:[Column3] Table1[Column2]:[Column4]
would refer to Column2 and Column3.

Special Item Specifiers
To allow you even more flexibility, you can use special item specifiers (for example,
=Table1[#Totals]) to refer to specific portions of the table as outlined here:

• #All: The entire table, including column headers and totals

• #Data: Only the data (excludes headers and totals)

• #Headers: Only the headers row (turning off the Header Row will not affect
structured references that use headers)

• #Totals: Only the Totals row (returns null if there is no Totals row)

• #ThisRow: Only the intersection of the columns with the current row (cannot
be combined with any other special item specifier)

Qualifying Structured References in Calculated Columns
When creating calculated columns, you may find that you are often using structured
references in the formulas. Usually these references can be unqualified or fully quali-
fied. An example of unqualified structured references being used in a formula would
be =[Column1]*[Column2], which would multiply the corresponding values from the
current row. 

Generally, when using structured references within the table, as when you are
creating a calculated column, you can use unqualified structured references. However,
if you are using structured references outside of the table, you should use fully
qualified structured references in order to identify the table that the column refers to.
An example of fully qualified structured references being used would be
=AVERAGE(Table1[Column1])*AVERAGE(Table1[Column2]), which would multi-
ply the average value for the two columns. The same formula can be entered inside
the table as =AVERAGE([Column1])*AVERAGE([Column2]).

Table 6-2 provides some examples of how structured references can be used.
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Table 6-2. Examples of Structured References

Structured Reference Refers To

=Table1[[#All],[Column1]] All the cells in Column1

=Table1[[#Headers],[Column1]] The header of Column1

=Table1[[#Totals],[Column1]] The total of Column1 (returns null if
there is no Totals row)

=Table1[[#All],[Column1]:[Column3]] All the cells in Column1, Column2, and
Column3

=Table1[[#Data],[Column1]:[Column3]] All the data in Column1, Column2, and
Column3

=Table1[[#All],[Column1]],Table1[[#All],[Column3]] All the cells in Column1 and all the cells
in Column3

=Table1[[#Headers],[#Data],[Column1]] The header and data of Column1

=Table1[[#This Row],[Column1]] The cell at the intersection of the current
row and Column1

Structured Reference Syntax Rules
You should be aware of the following syntax rules when creating structured references:

• All table, column and special item specifiers must be enclosed in square
brackets. If a specifier contains other specifiers, they should be enclosed in an
outer set of brackets.

• Column headers are text strings but do not require quotation marks when being
used in a structured reference. As column headers are text strings, you cannot
use expressions within the brackets.

• If a column header contains one of the following special characters, the entire
column header must be enclosed in square brackets: space, tab, line feed,
carriage return, comma (,), colon (:), period (.), left bracket ([), right bracket (]),
hash sign (#), single quotation mark ('), double quotation mark ("), left brace
({), right brace (}), dollar sign ($), caret (^), ampersand (&), asterisk (*), plus
sign (+), equals sign (=), minus sign (-), greater than symbol (>), less than symbol
(<), and division sign (/). The only exception to this is if the only special
character used is a space.

• Some special characters have a specific meaning and require the use of a single
quotation mark (') as an escape character. These are left bracket ([), right
bracket (]), hash sign (#) and single quotation mark (')—for example, ['#Units].

• A structured reference cannot include both #Headers and #Totals specifiers—
you must use #All if you want to refer to the entire table.

• You can insert a space after a left bracket and before a right bracket or after
a comma to make structured references easier to read—for example, 
=Table1[ [#Totals], [Column1] ].
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Removing an Excel Table
There are two ways that you can remove an Excel table from a worksheet: you can
convert it back to a range so that you can retain the data, or you can delete it entirely.
If you want to, you can restore a table to a range of data—for example, if you want
to use the Subtotal or Outline function on the data instead. To convert a table to a
range of data, select any cell in the table to display Table Tools, select the Design tab,
and click Convert to Range in the Tools group. A box will appear asking if you want
to convert the table to a normal range; click Yes. You can also convert a table to a
range by right-clicking the table and pointing to Table in the context menu and select-
ing Convert to Range.

When you change a table back to a range, the Filter icons in the header row will
disappear, although the data and most formatting should remain intact. Any formulas
that included structured references for the table will now contain the cell references
instead.

To remove a table and its data from a worksheet completely, you must delete it.
To do this, select the entire table, including the header and total rows, by clicking
twice in the top-left corner of the table (or by selecting a cell in the table and pressing
Ctrl+A twice). Then, click Delete in the Cells group of the Home tab (or press Delete
on the keyboard). All the table data, the header row, and any formatting will be
removed.
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PivotTables are a well-respected feature of Excel and are used in a myriad of
ways for dynamically exploring and analyzing large datasets in order to sum-

marize data and make informed decisions. Once you create your initial PivotTable,
you can quickly rearrange (or pivot) it in order to view your data in various ways.
PivotCharts are interactive charts that can be used to visualize PivotTable reports to
convey information about patterns and trends within the data. PivotTables and
PivotCharts can take their source data from within Excel or from external sources
like databases, Online Analytical Processing (OLAP) cubes, and text files. One of the
big advantages of using PivotTables and PivotCharts is that they create new elements
within the workbook that can be updated and formatted, leaving the original data
source unaltered.

Excel 2007 has introduced some new features to PivotTables and PivotCharts as
well as amending existing features. Improvements to PivotTables include new ways to
select and rearrange fields, a more compact layout incorporating expand and collapse
indicators, and easy formatting using PivotTable styles. PivotCharts also benefit from
many of the adjustments to PivotTables and now can be formatted in much the same
way as conventional charts. This chapter will examine how you can use PivotTables
and PivotCharts to summarize and query data to create flexible and information-rich
reports that will help you in your management and decision-making tasks.

Pivoting

PivotTables derive their name from the way they can be used to easily pivot data—
that is, to interchange rows and columns. This ability to change the way you view the
data can help you to spot important trends or to summarize the data using the most

131

Creating PivotTables
and PivotCharts

7CHAPTER



appropriate and informative layout. The easiest way to illustrate this is with a basic
example. Figure 7-1 shows part of a table of data listing the number of students for
various courses in a college.

Figure 7-1. Source data

Figure 7-2 shows the same data summarized to show the number of postgraduate
and undergraduate full-time and part-time students for each faculty. From the sum-
mary we can clearly see which faculty has the most full-time or part-time students as
well as the total postgraduate and undergraduate students for each faculty.

Figure 7-2. This basic PivotTable summarizes the number of 
postgraduate and undergraduate students for each faculty.
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In Figure 7-3, the data has been orientated in a different way. This time the facul-
ties are being used as the column labels instead of the row labels. The emphasis in this
summary is on how the numbers of postgraduate and undergraduate students are
divided between the faculties.

Figure 7-3. In this PivotTable, the division of postgraduate 
and undergraduate students between the faculties is clearly 
summarized.

Finally, the summary in Figure 7-4 uses the same data, but in this case, only the
data for the full-time students is displayed. In this example, Mode (full-time or part-
time) is a report filter field, which means that we can generate different reports to
view a subset of the data for either full-time students or part-time students or view the
data for all the students. From this summary, we can clearly see the total number of
full-time students (and how they are split between postgraduate and undergraduate
courses) for each of the three faculties.

Figure 7-4. This PivotTable displays the number of 
full-time students only for each faculty.

The three summary tables shown in Figures 7-2, 7-3, and 7-4 would take consid-
erable time to produce manually from the raw data shown in Figure 7-1. With Excel’s
PivotTable tool we can produce all three (and many more summary reports) with just
a few mouse clicks!
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What Are PivotTables?
Basically, a PivotTable report is an interactive summary of the data in a database. The
database can be a list or table within Excel, or it can originate from an external data-
base or file. PivotTables provide us with a means of querying large amounts of data
and enable us to quickly create summaries like cross-tabulations or frequency distri-
butions. For example, a PivotTable could be used to summarize a sales database and
provide information about the total sales per region or the number of orders placed
by each customer. You can also create cross-tabulations to see which products sell
best in different areas for each quarter. The uses for PivotTables are almost endless,
but you don’t have to write a single formula!

Once you have created a PivotTable, you can rearrange the data in almost any
way you want, add and remove categories, and view as much or as little detail as you
require. Data can be assigned to one of four areas in a PivotTable: the row labels area,
the column labels area, the values area, or the report filter area. You can then move
fields from one area to another to change the way the data is summarized, and you
can create subtotals and grand totals using various summary functions like Sum or
Average. In addition to producing subtotals by summing values, counting items,
or calculating averages, you can create custom calculations in the form of calculated
fields or calculated items. You can also group related fields together, expand or hide
the detail, or sort and filter the data in a field.

What Type of Data Can Be Summarized
in PivotTables?
PivotTables are designed to work with data stored in a tabular form, like a database,
made up of rows (or records) of data. Each column is known as a field and will either
consist of values (like the number of students in the previous examples) or categories
(like the faculties in the previous examples). Even if the database does not consist of
any values, you can still use a PivotTable to create tallies of items or to cross-tabulate
fields. Some examples of the kind of questions that can be answered by PivotTables
for different types of data are

• Customer details: What area do most customers come from?

• Employee details: Which department or branch employs the most staff?

• Sales: How does one product or sales rep compare with another?

• Applicant details: What level of education do most job applicants have?

• Expenses: How much was spent on corporate entertaining by each branch
last year?
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Of course, you could use other Excel tools to answer these questions, but no
other tool in Excel allows you as much flexibility and data-crunching capability as
PivotTables do. This chapter will guide you through the steps you need to take to
create a PivotTable using Excel 2007 and, with it, almost any type of summary report
you will require.

Creating a PivotTable Report

If you have data laid out in an Excel table or in tabular form in a range where each
column has a heading, you can easily create a PivotTable report from it to interac-
tively summarize your data and produce cross-tabulations. Each column (or field) in
your source data will become a PivotTable field that you can use to analyze multiple
rows of data. With a few clicks, you can create complex groupings and summaries
incorporating thousands of items and using a variety of formulas in a format that
would take significantly longer to set up manually.

PivotTables are surprisingly easy to create and, with Excel 2007, using them has
just gotten easier. To create a PivotTable report, use the following steps:

1. If you want to create a PivotTable using data within Excel, select a cell in the
range or table that you want to create a PivotTable from.

2. Select the Insert tab on the Ribbon and, in the Tables group, click PivotTable to
open the Create PivotTable dialog box (see Figure 7-5). (If your data range is an
Excel table, you can also select Summarize with Pivot from the Tools group on
the Design tab under Table Tools.)

Figure 7-5. Choose the data that you want to use 
for your PivotTable and the worksheet that you want 
the PivotTable to appear on.
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3. Enter the range for your data in the Table/Range field; if your source data is a
table, the table name will already be entered here. If you want to use an external
data source, select the “Use an external data source” option and click the
Choose Connection button to open the Existing Connections dialog box, where
you can select the connection you wish to use. You can enter a structured
reference in the Table/Range field to refer to a table or part of a table—for
example, Expenses[[Jan]:[Jun]] would refer to the range from the Jan column to
the Jun column of the Expenses table. If the range is in a different worksheet in
the same workbook or in a different workbook, enter the workbook and
worksheet name in the following way: [workbookname]sheetname!range.

4. Select whether you want to place the PivotTable on a new or the existing
worksheet. If you select Existing Worksheet, enter the first cell of the destination
range in the Location box.

5. Click OK. An empty PivotTable will appear on the grid with a Field List task
pane detailing the fields that can be included in the PivotTable (see Figure 7-6).
PivotTable Tools will be added to the Ribbon, incorporating an Options tab and
a Design tab.

Figure 7-6. Add fields to the different areas of the PivotTable by selecting the checkboxes or
by dragging them to the appropriate areas in the PivotTable Field List task pane.
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Adding (and removing) fields to the different areas of the PivotTable is really
simple in Excel 2007. You can use the checkboxes or the new area drop zones within
the PivotTable Field List task pane to distribute fields on the PivotTable. For those of
you who prefer to use the traditional method, you still have the option to drag and
drop onto the PivotTable area by selecting the Classic PivotTable layout option on the
Display tab of the PivotTable Options dialog box (select the Options tab under Pivot-
Table Tools and, in the PivotTable group, click Options to open the PivotTable
Options dialog box).

To populate the PivotTable, you can select the fields you want to include by using
the checkboxes provided in the Field List task pane. As you select each field, Excel
will automatically add the field to the PivotTable using the following rules:

• If the field has a numeric data type, it will be added to the Values area along
with a summary function of Sum (provided it does not contain any blank cells).

• If the field has a non-numeric data type, it will be added to the Row Labels area.

• OLAP date and time hierarchies are added to the Column Labels area.

• As more non-numeric fields are added, they will be placed on the inside of the
fields already in the PivotTable, therefore building a hierarchical structure.

TIP Use the down arrow beside the Close button on the PivotTable Field List
task pane to reveal a menu that allows you to move, resize, or close the task
pane.

Each of the four areas in the PivotTable is represented by an area in the Pivot-
Table Field List task pane. The Report Filter area holds fields that the entire
PivotTable is filtered by (previously known as page fields), allowing you to focus on a
subset of data. The Row Labels area is where you place fields that you want to use as
labels for the values and to appear to the left of the values. The Column Labels area
can also be used to hold fields that will act as labels for the values and will appear
above the values. Finally, the fields that are summarized by the PivotTable will go in
the Values area. If the fields are numeric (and do not contain blank cells), the Sum
function is applied by default; if the fields are non-numeric, the Count function will
be applied.

As you select the fields for your PivotTable you will notice that, in addition to
being added to the PivotTable report, the name of each field will appear in the appro-
priate area in the areas section at the bottom of the PivotTable Field List task pane.
The areas make it easier for you to identify which part of the PivotTable a field is cur-
rently placed in. You can add fields to specific areas of the PivotTable by dragging
them to the appropriate box in the areas section and you can also drag fields between
areas to pivot or change the location of the fields on the PivotTable. Another way that
you can change the layout of the PivotTable is by clicking on a field in the areas sec-
tion of the PivotTable Field List task pane and selecting where you want it to go from
the menu that appears.
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TIP You can select how the fields and areas are displayed by clicking the View
button near the top of the PivotTable Field List task pane and selecting your
preferred option. You can choose between Fields Section and Areas Section
Stacked, Fields Section and Areas Section Side by Side, Fields Section Only,
Areas Section Only (2x2), or Areas Section Only (1x4). To hide the Field List
completely, click the Options tab on the Ribbon and, in the Show/Hide group,
click Field List, or right-click any field in the PivotTable and select Hide
Field List.

Adding and Removing Fields
In order to cross-tabulate and summarize your data, you need to lay out your Pivot-
Table report by selecting the fields you want to appear in each area of your PivotTable
as follows:

1. Add the fields you want to be included in your PivotTable by selecting their
checkboxes in the Field List task pane or by dragging them to the correct area
of the list. You can add a field more than once in order to summarize it in
different ways. If you cannot see a field that you require in the list, refresh the
PivotTable report by right-clicking the PivotTable and selecting Refresh. This
will update the PivotTable Field List task pane with any new fields, calculated
fields, measures, calculated measures, or dimensions that you have added since
creating the PivotTable.

2. To change the location of a field, drag it to another area or click on it in its
current area of the PivotTable Field List task pane and, from the menu that
appears, select Move to Report Filter, Move to Row Labels, Move to Column
Labels, or Move to Values.

3. To change the position of a field within an area in relation to other fields in the
same area, click on it in the area of the PivotTable Field List task pane and select
Move Up, Move Down, Move to Beginning, or Move to End from the menu as
appropriate.

4. To remove a field from the PivotTable, deselect the checkbox in the PivotTable
Field List task pane and all instances of the field will be removed from the
report. Alternatively, click the field in the areas section of the list and select
Remove Field, or right-click the field in the PivotTable and select Remove
“field name”.

Switching Between Automatic and
Manual Updating
By default, adding or removing fields will result in the PivotTable report being auto-
matically updated to display the new layout; however, if you are working with a large
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external data source, this can become quite inefficient. To avoid this problem, you
can switch to manual updating while you add, move, or remove fields and then
switch back to automatic updating to view the results. To switch to manual updating,
select the Defer Layout Update checkbox at the bottom of the PivotTable Field List
task pane and then click the Update button when you are ready to update the Pivot-
Table report.

If you switch to manual updating, you cannot use the PivotTable report again
until you switch back to automatic updating. To return to automatic updating, de-
select the Defer Layout Update checkbox.

CAUTION If you close the PivotTable Field List task pane, change to Fields
Only view or exit Excel while manual updating is enabled; any changes that
you have made to the layout of the PivotTable report will be discarded without
confirmation.

Selecting Data in a PivotTable
As PivotTables contain different types of data including labels, data and totals, there
are a number of ways to select data. To select the entire PivotTable, click in any cell in
the PivotTable, choose the Options tab, and in the Actions group, click Select and
then Entire Table (see Figure 7-7). Alternatively, you can use the keyboard shortcut,
Ctrl+A. To select all the items in a field, point to the top edge of the field until the
mouse pointer becomes a down arrow and then click. If you want to select all the
instances of a single item, point to the top edge of a column field item or the left edge
of a row field item until the mouse becomes an arrow and then click. When you have
selected the items in a field, you can then select only the labels for the items, only the
data for the items, or both the labels and data for the items by clicking the Select com-
mand in the Actions group and choosing the appropriate option. Appendix B lists
some of the other ways that you can select data in a PivotTable.

Figure 7-7. The Select menu in the Actions group
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Grouping and Ungrouping Fields
You can outline the data in a PivotTable report by creating groups of related items,
which can then be expanded or collapsed to show or hide the detail as necessary. You
can also insert or remove subtotals for the grouped data in the same way as for stan-
dard fields. You can group items by selecting them manually or, for numeric data or
dates, you can specify upper and lower limits and Excel will form the groups. You can
only group items that belong to the same item in the next level—for example, if you
have field levels for Country and City, you cannot group cities that are in different
countries.

If you want to group text items or to create custom groupings, you need to man-
ually select the items that are to be grouped together. To manually group items, select
the items that you want to group together and click the Options tab under PivotTable
Tools. In the Group group, click the Group Selection command. A new field will be
created, which will be assigned a default name derived from the name of the field that
the grouped data belongs to. Excel will also apply a default name to the new group,
such as Group1. Continue creating groups until you have the outline you require. If
your PivotTable is in Compact Form, the new field may not be obvious because the
field names will not be displayed (see the section “Changing the Layout and Cell Dis-
play” later in this chapter).

If you want to group numeric items or date and time data at regular intervals,
you can use the Group Field command. To do this, select the numeric or date/time
field in the PivotTable that you want to group and click the Options tab under Pivot-
Table Tools. In the Group group, click the Group Field command to open the
Grouping dialog box. Enter the first value, date, or time you want to group in the
Starting at box and enter the last value, date, or time to group in the Ending at box.
Finally, in the By box enter the interval for each group or, for date or time data, select
one or more time periods for the groups (if you select Days, choose a value in the
Number of days box) and click OK. To group dates by weeks, select only Days in
the By box and 7 in the “Number of days” box. You can then add additional time
periods such as Month to group by if required. If your data spans more than one year
and you do not want months from different years to be combined, make sure you
select Years as well as Months.

If you no longer want items to appear in groups, you can remove the groupings to
restore the items to their original state. To ungroup items again, select the items that
you want to ungroup and click the Options tab under PivotTable Tools. In the Group
group, click the Ungroup command. If the grouped items were grouped by manual
selection, only the selected items will be ungrouped; if the items were grouped as part
of a numeric or date and time field, all groups within the field will be ungrouped.
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Expanding and Collapsing Fields
You can expand and collapse the items within the fields of a PivotTable in a similar
way to ordinary outlined data. This allows you to control how much detail is shown
for the items in your PivotTable. To expand or collapse a single item in a field, use the
expand (+) and collapse (-) buttons beside the label for the item in the PivotTable. Or
you can right-click the item in the PivotTable, point to Expand/Collapse on the con-
text menu, and select either Expand or Collapse.

To expand or collapse all items in a field, click the Expand Entire Field or Col-
lapse Entire Field command in the Active Field group of the Options tab. Or you can
right-click the field in the PivotTable, point to Expand/Collapse on the context menu,
and select either Expand Entire Field or Collapse Entire Field.

The Expand/Collapse context menu will display all the fields on an axis, allowing
you to expand or collapse to a particular field. To expand or collapse to a given field,
right-click on the field in the PivotTable, point to Expand/Collapse on the context
menu, and select either Expand to “name of field” or Collapse to “name of field”.

Another useful feature of PivotTables is the ability to expand a value cell to dis-
play (on a new worksheet) the rows from the source data that were included when
calculating the aggregate value. To view the details for a cell, right-click the value cell
in the PivotTable that you want to expand to detail and select Show Details. A new
worksheet will be created that lists the rows used in the calculation.

TIP To hide (or show if they are already hidden) the Expand and Collapse but-
tons on the field labels, select the Options tab and, in the Show/Hide group,
click +/- buttons.

Formatting a PivotTable

Once you have created your PivotTable report, you can improve its appearance and
readability in a variety of ways. You can manually format it using the Font group on
the Home tab or by applying cell styles, or you can use one of the predefined Pivot-
Table styles to apply automatic formatting to the entire PivotTable report. You can
also choose among a compact, tabular, or outline layout, and you can decide whether
to include subtotals or grand totals.
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PivotTable Styles
Like Excel tables, PivotTables can now benefit from a new gallery of styles to allow
quick and consistent formatting of PivotTable reports. To apply a PivotTable style, do
the following:

1. Select the Design tab under PivotTable Tools (see Figure 7-8).

Figure 7-8. Select the Design tab under PivotTable Tools to apply a PivotTable style.

2. Click the up and down arrows to the right of the PivotTable Styles group to
scroll through the PivotTable Styles gallery. Click the More arrow at the
bottom-right corner of the PivotTable Styles group to open the PivotTable
Styles gallery.

3. As you move the mouse pointer over a PivotTable style, the formatting will be
applied to your PivotTable, allowing you to preview the style with your actual
data. The name of the style will also appear beside the style as a ToolTip.
Click the style that you want to apply. If you have already applied any manual
formatting, you can right-click the PivotTable style and select either Apply and
Clear Formatting or Apply (and Maintain Formatting). If you want to set the
style as the default style for all your PivotTables, right-click it and select Set As
Default.

4. Select or deselect the Row Headers, Column Headers, Banded Rows, and
Banded Columns checkboxes in the PivotTable Style Options group on the
Design tab as required (see Figure 7-8).

To remove a PivotTable style, click the More arrow at the bottom-right corner of
the PivotTable Styles group and click Clear, or select None (usually the first style) in
the PivotTable Style gallery. The PivotTable style formatting will be removed, but any
manual formatting will remain intact.

Creating a Custom PivotTable Style
As with regular table styles, you can create your own custom PivotTable styles to
accommodate corporate requirements or your personal preferences. To create a cus-
tom PivotTable style, do the following:
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1. On the Design tab, click the More arrow in the bottom-right corner of the
PivotTable Styles group. (Alternatively, on the Home tab, in the Styles group,
click Format as Table.)

2. Select New PivotTable Style to open the New PivotTable Quick Style dialog box
(see Figure 7-9).

Figure 7-9. Clicking New PivotTable Style opens the 
New PivotTable Quick Style dialog box.

3. Enter a name for your new PivotTable style in the Name box.

4. Select an element of your style that you want to format from the Table Element
list and click the Format button.

5. Use the Font, Border, and Fill tabs of the Format Cells dialog box to specify
the font settings for that element of your new style. Click OK when you have
finished choosing settings for that element.

6. Continue selecting Font, Border, and Fill settings for each table element that you
wish to format.

7. If you want to make your new PivotTable style the default style for any new
PivotTables you insert in the current document, select the “Set as default
PivotTable quick style for this document” checkbox in the New PivotTable
Quick Style dialog box.

8. Click OK when you have finished.
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Changing the Layout and Cell Display
Excel 2007 has a new default layout for displaying items in the Row Labels area in
order to make PivotTables more compact and easier to read. Instead of each field
in the Row Labels area occupying a separate column as in previous versions, all the
items from the different fields are displayed in the same column, with indentation
used to distinguish between items from different fields, therefore reducing the overall
amount of white space. This new Compact Form, as it is called, is one of three row
layout options that you can choose from. The other two layout options are Tabular
Form, which is similar to the traditional layout, and Outline Form, which resembles
Tabular Form except that you can have subtotals at the top of every group. Figure 7-10
illustrates the difference between Compact Form and Outline Form.

Figure 7-10. The Compact Form and Outline Form layouts for PivotTable reports

To change the layout of a PivotTable report, select the Design tab in PivotTable
Tools and, in the Layout group, click Report Layout. Select Show in Compact Form,
Show in Outline Form, or Show in Tabular Form as required and use the Blank Rows
dropdown to insert or remove blank rows after each item.

You can choose to merge cells for outer row and column items so that the items
are centered horizontally and vertically. To merge and center cells containing labels,
select the Options tab under PivotTable Tools and, in the PivotTable group, click
Options to open the PivotTable Options dialog box. Select the Layout & Format tab
(see Figure 7-11) and, in the Layout section, select or deselect the “Merge and center
cells with labels” checkbox and click OK. You can also change the width of the
indent for row labels in Compact Form here.
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Figure 7-11. The Layout & Format tab of the 
PivotTable Options dialog box

Often in a PivotTable, there will be empty cells where no data is available, or
error messages will appear in cells when calculations cannot be completed. You can
control what is displayed in such cells to remove error messages entirely or to display
a more appropriate label such as NA or 0 for missing data or erroneous calculations.
To specify the text displayed for errors or in empty cells, open the PivotTable Options
dialog box and select the Layout & Format tab. In the Format section, select either
(or both) the “For error values show” and the “For empty cells show” checkboxes.
Enter the required text in the appropriate box, or leave the box empty to display
blank cells. To display zeros in empty cells, deselect the “For empty cells show”
checkbox. Click OK when you have finished.

If the data for your PivotTable has come from an OLAP data source, you can
decide whether to display or hide row or column items that have no values. To spec-
ify whether to include items with no data in the PivotTable, first open the PivotTable
Options dialog box and select the Display tab. Select or deselect the “Show items with
no data on rows” and “Show items with no data on columns” checkboxes as required
and click OK.

If your PivotTable was created in a version of Excel prior to Office 2007, you can
choose to display or hide item labels where no fields are in the Values area. Select the
Display tab in the PivotTable Options dialog box and select or deselect the “Display
item labels when no fields are in the values area” checkbox as required and click OK.
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Adding and Removing Subtotals 
and Grand Totals
With a PivotTable report, you have a number of options regarding the display of
subtotals and grand totals. You can choose to display or hide subtotals for individual
row or column fields, display or hide grand totals for rows or columns for the entire
report, and whether to position totals above or below the data for the group.

You can add one or more subtotals to a row or column field and select which
function(s) to use for subtotals by using the Field Settings dialog box. To change the
settings for subtotals for a field, select an item in the row or column field that you
want to change the subtotal settings for and click the Options tab under PivotTable
Tools. Then, in the Active Field group, click Field Settings to open the Field Settings
dialog box. Make sure that the Subtotals & Filters tab is selected (see Figure 7-12)
and choose Automatic to create subtotals using the default summary function. Alter-
natively, select Custom to use a different function or to include more than one subtotal
and select the function(s) that you want to use to summarize the data. (You cannot
use a custom function with an OLAP data source.) If you want to remove subtotals
for that field, select None. Click OK when you have finished.

Figure 7-12. You can select the function to be used 
in subtotals using the Field Settings dialog box.

TIP To quickly insert (or remove) subtotals for a field, right-click the field to
reveal the context menu and click Subtotal “field name”.
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When working with a PivotTable, it may not be appropriate to display subtotals
or grand totals because the way the data is summarized will render these values
meaningless or misleading. If you do decide to display subtotals, you can choose
whether they should appear at the top or the bottom of the group. You can select to
show or hide subtotals in fields in your PivotTable report, and where to position them
if they are shown, by selecting the Design tab under PivotTable Tools and, in the Lay-
out group, clicking Subtotals. Select Show all Subtotals at Bottom of Group, Show all
Subtotals at Top of Group, or Do Not Show Subtotals as required. Note that in Tab-
ular Form, you cannot show subtotals at the top of a group but only at the bottom.

You can also hide or display grand totals for rows and columns by using the
Design tab. To change the settings for grand totals, click Grand Totals in the Layout
group and select Off for Rows and Columns, On for Rows and Columns, On for
Rows Only, or On for Columns Only as required.

Creating a PivotChart Report

To display the data in your PivotTable report in a visual manner, you can create a
PivotChart. PivotCharts basically look like regular charts, but in addition to the usual
features you expect to find in a chart, PivotCharts have special elements that corre-
spond to the PivotTable report, such as Report Filter, Values, Legend Fields (the
series), and Axis Fields (the categories). Also, unlike with standard charts, you can
interact with a PivotChart to display the data in a variety of ways by altering the lay-
out or the fields that are displayed. Figure 7-13 shows the data from the summary
report in Figure 7-2 displayed as a PivotChart. You can pivot the data in the
PivotChart report in the same way as for a PivotTable report, by selecting, deselect-
ing, or moving fields in the PivotTable Field List task pane.

Figure 7-13. You can use the PivotChart Filter Pane to filter the data that is
summarized in a PivotChart.
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PivotCharts can be created directly from the source data, without creating a
PivotTable report first, although a PivotTable report will be created automatically
when you create the PivotChart. To create a PivotChart report from a range or table,
follow these steps:

1. Select a cell in the range or table that you want to create a PivotChart from.

2. Select the Insert tab on the Ribbon and, in the Tables group, click the down
arrow below PivotTable and select PivotChart to open the Create PivotTable
with PivotChart dialog box.

3. Enter the range for your data in the Table/Range field (if your source data is a
table, the table name will already be entered here). You can enter a structured
reference in the Table/Range field to refer to a table or part of a table, such as
Expenses[[Jan]:[Jun]]. If the range is in a different worksheet in the same
workbook or in a different workbook, enter the workbook and worksheet name
in the following way: [workbookname]sheetname!range. If you want to use an
external data source, select the “Use an external data connection” option and
click the Choose Connection button to open the Existing Connections box,
where you can select the connection you wish to use.

4. Select where you want to place the PivotChart by clicking New worksheet or
Existing worksheet. (If you select Existing worksheet, enter the first cell of the
destination range in the Location box.)

5. Click OK. An empty PivotTable and PivotChart area will appear on the grid
with a PivotTable Field List and a PivotChart Filter Pane (see Figure 7-14).
PivotChart Tools will be added to the Ribbon, incorporating Design, Layout,
Format, and Analyze tabs. Excel will assign a default name to the PivotChart—
for example, Chart 1. To rename the PivotChart, select the Layout tab under
PivotChart Tools and, in the Properties group, enter a new name in the Chart
Name box.

6. Add the fields you want to be included in your PivotChart by selecting their
checkboxes or by dragging them to the correct area in the PivotTable Field List
task pane. See the earlier section “Creating a PivotTable Report” for more
information on using the PivotTable Field List task pane.
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Figure 7-14. Add fields to the different areas of your PivotChart by selecting the checkboxes
or dragging them to appropriate areas of the PivotTable Field List task pane.

If you have already created a PivotTable report, the process is different. To create
a PivotChart report from an existing PivotTable report, follow these steps:

1. Select a cell in the PivotTable that you want to create a PivotChart from.

2. Select the Options tab on the Ribbon and, in the Tools group, click PivotChart
to open the Insert Chart dialog box (see Figure 7-15).

3. Select the chart category and chart type that you want for your PivotChart
(or use an existing template) and click OK. A PivotChart will be created from
your PivotTable and will appear on the same sheet along with the PivotChart
Filter Pane.

CHAPTER 7 CREATING PIVOTTABLES AND PIVOTCHARTS 149



Figure 7-15. Select a category and chart type for your PivotChart 
from the Insert Chart dialog box.

NOTE You cannot use a Scatter (XY), Bubble, or Stock chart type for a
PivotChart report.

If you create a PivotChart report from a PivotTable report, the initial position of
the fields on the PivotChart will be determined by the layout of the PivotTable. If you
create a PivotChart first, you can determine the layout of the fields and a correspon-
ding PivotTable report will be created automatically. You can adjust the layout of
your PivotChart by rearranging the fields in the PivotTable Field List task pane: either
drag a field to the new area or click the field and select the correct option from the
menu that appears. Any changes that you make to the layout of a PivotChart will be
reflected in the associated PivotTable, and vice versa. To show or hide details for a
category in a PivotChart report, right-click the category label (or the pie or doughnut
slice in a pie or doughnut chart), point to Expand/Collapse on the context menu, and
make a selection from the fly-out menu that appears.

Excel 2007 has augmented many of the layout and formatting options for
PivotCharts to make them behave more like regular charts and to improve consis-
tency. PivotCharts can adopt the same styles and formatting as ordinary charts, and
you can now ensure that most of the formatting you apply to a PivotChart will
remain intact after it has been refreshed.
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You can format a PivotChart in the same way as you would format an ordinary
chart, using the Design, Layout, and Format tabs on the Ribbon. Use the Design tab
to change the chart type, save it as a template, change the data source, alter the chart
layout, select a chart style, or move the chart to a different location. The Layout tab
allows you to adjust specific sections of the chart, such as the chart and axis titles, leg-
end, and data labels. You can also use the Layout tab to format the axes and the
background for the chart, and to add features like Trendlines, Drop Lines, High-Low
Lines, or Up/Down Bars. The Format tab can be used to choose Shape and WordArt
styles, align objects, and resize the chart. The formatting of charts is discussed in
detail in Chapter 11.

TIP To convert a PivotChart to an ordinary static chart that cannot be
changed, simply delete the associated PivotTable report. To create a static
chart from a PivotTable report, copy the data from the PivotTable and, using
Paste Special, paste the values onto a range outside of the PivotTable report.
Create a chart from the pasted values as normal.

Creating and formatting a PivotTable or PivotChart report is only the beginning.
In Chapter 8 you will see how you can manipulate the data within your PivotTable or
PivotChart using familiar Excel tools like Sorting and Filtering. I will also introduce
you to some features specific to PivotTables and PivotCharts, such as calculated fields
and calculated items.
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Once you have created the basic layout of your PivotTable or PivotChart
report, you have laid the groundwork for creating a vast range of summary

reports and charts. In this chapter, you will learn how you can edit your PivotTable or
PivotChart report so that it displays your information your way. As with lists and
tables, you can sort and filter the data within your PivotTable to control which items
are shown and the order in which they are displayed. You can also change the settings
for a field to alter the function used to summarize data or to amend the layout of the
data within the field, or if you want to perform any custom calculations on a Pivot-
Table, you can insert a calculated field or a calculated item. The location of the
PivotTable or PivotChart and the source of the data can also be updated, and you can
quickly remove any filters or clear a PivotTable entirely so that you can begin con-
structing it again. By the end of this chapter, you could find that PivotTables are the
only data analysis tool you’ll ever need.

Sorting a PivotTable or PivotChart Field

In a PivotTable, you can display the data in the same order as the data source or you
can change the order of items in a field. There are three main ways that you can sort
the items in a PivotTable field in the Row Labels or Column Labels area to control the
order that they appear in. You can simply sort the items in ascending or descending
order based on item names, you can sort them in ascending or descending order based
on the values in another field, or you can manually rearrange them to appear in the
order that you require.

153

Editing PivotTables
and PivotCharts

8CHAPTER



To perform a basic sort in ascending or descending order, select the row or col-
umn label in the PivotTable. Then, select the Options tab under PivotTable Tools and,
in the Sort group (see Figure 8-1) click the appropriate sort icon: Sort A to Z or Sort Z
to A for text, Sort Oldest to Newest or Sort Newest to Oldest for dates, or Sort Small-
est to Largest or Sort Largest to Smallest for numeric data. To open the Sort (field
name) dialog box (see Figure 8-1) to view the other sort options, click Sort.

Figure 8-1. Use the icon buttons in the Sort group 
to quickly sort a field in ascending or descending 
order, or click Sort to open the Sort dialog box.

In the Sort (field name) dialog box, select Manual if you want to rearrange items
by dragging them to new positions in the field. Alternatively, you can sort the field by
the values in another field by selecting Ascending or Descending and the field whose
values you want to sort the items by. A description of your sort choices will be dis-
played in the Summary section at the bottom of the dialog box. To reveal further sort
options, click the More Options button, and the More Sort Options dialog box will
open (see Figure 8-2).

CHAPTER 8 EDITING PIVOTTABLES AND PIVOTCHARTS154



Figure 8-2. The More Sort Options 
dialog box

If you want the sort operation to be carried out each time the PivotTable report is
updated, select the “Sort automatically every time the report is updated” checkbox. If
you deselect this checkbox, you can change the “First key sort order” setting to sort
using a custom list instead of normal alphabetical, numerical, or chronological order
(see Chapter 3 for more on custom lists).

NOTE Use the checkbox in the Totals & Filters tab of the PivotTable Options
dialog box to enable or disable sorting by custom lists. (To open the Pivot-
Table Options dialog box, right-click the PivotTable and select PivotTable
Options.) Disabling this option may improve performance if you are sorting a
large amount of data. 

If appropriate, you can also sort by the grand total or by the values in a selected
row or column (you will need to enter a reference for a cell in the row or column con-
taining the values you want to sort by). Click OK to close the More Sort Options
dialog box and click OK again to close the Sort dialog box when you have finished.

You can also rearrange the order of row or column labels or items in a label by
right-clicking the item or label, pointing to Move in the menu that appears, and
selecting one of the commands in the Move menu, as shown in Figure 8-3.
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Figure 8-3. You can use the Move context menu to 
manually arrange the fields in a PivotTable.

The options available when sorting a field in the Values area are slightly different.
If you select a field in the Values area and click Sort in the Sort group of the Options
tab, the Sort By Value dialog box will open, providing you with two choices: Sort
options and Sort direction (see Figure 8-4). Sort options allows you to select Smallest
to Largest or Largest to Smallest; Sort direction provides you with the option to sort
the values in the selected column from Top to Bottom or to sort the values in the
selected row from Left to Right.

Figure 8-4. The Sort By Value dialog box
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Filtering Data in a PivotTable
or PivotChart

PivotTables are designed to work well with large datasets, but you may find that you
do not want to include all the data in your summary. Filtering allows you to specify
criteria and then only display the data that meet the criteria. PivotTable data can be
filtered in much the same way as data stored in a regular Excel table, although you
cannot filter PivotTable data by cell or font color or cell icon. You can filter labels or
items in a PivotTable or PivotChart using one of the common or dynamic filters or by
manually selecting the items to include in the filtered data. Filters are automatically
reapplied every time you refresh the PivotTable data. To filter labels, do the following:

1. Click the filter arrow beside the name of a field in the column or row area of a
PivotTable (or right-click a PivotChart field and select Sort and Filter) to reveal
the filter options and the list of values (see Figure 8-5). If necessary, you can
change the field by selecting a different field in the Select field box at the top.

Figure 8-5. Label filters for a PivotTable field

2. To manually filter a field to display only selected items, deselect the (Select All)
option and select the checkboxes of the items that you want to include. If you
want to resize the Filter menu, click and drag the handle at the bottom-right
corner.
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3. To apply a common or dynamic filter, select Label Filters (or Date Filters if the
field contains dates) or Value Filters to choose from a list of filters like Begins
With or Ends With for Labels (see Figure 8-5), Before or After for Dates, or
Greater Than or Less Than for Values, and so forth. You can then enter criteria
in the Label Filter, Date Filter, or Value Filter dialog box to compare the items in
the field with and consequently select which items to display. Date filters include
dynamic filters like This Week, Next Month, Last Quarter, and so on; you do
not need to enter further criteria for these filters because they are reevaluated
automatically based on the current date. See Chapter 5 for more information
on filtering data.

4. Click OK when you have finished to apply the filter(s). If you have applied more
than one type of filter, they will be evaluated in the order of manual, label or
date, and then value.

To filter an item within a label, right-click an item in the field and point to Filter
to reveal the filter options for items (see Figure 8-6). You can then click Label Filters
to open the Label Filter dialog box or Value Filters to open the Value Filters dialog
box. An alternative way to manually filter a field is by using filter by selection—that
is, the filter will be based on the contents of the selected cell. To do this, select the
items that you want to either hide or display and right-click them. Then, point to
Filter in the context menu that appears and select either Keep Only Selected Items or
Hide Selected Items. You can also display the top or bottom number, percent, or sum
for a field by right-clicking an item, pointing to Filter, and selecting Top 10.

Figure 8-6. You can use the Filter context menu 
to filter by selection.
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In some situations, particularly if you are working with a very large dataset, you
may find it more efficient to filter a field before adding it to the PivotTable. You can
do this by clicking the dropdown arrow beside the name of the field in the Fields Sec-
tion of the PivotTable Field List task pane to reveal the filter options and the list of
values. You can then manually filter the field by selecting the items you want to dis-
play or use one of the label, date, or value filters. When you have finished creating the
filter, you can add the field to the PivotTable as normal. Once the field has been added
to the PivotTable, you can continue to use the dropdown menu in the field list to
apply, edit, or remove a filter, and the Sort options will also become available.

TIP Use the checkboxes in the Display tab in the PivotTable Options dialog
box to control whether to display field captions and filter dropdowns and
whether to allow multiple filters per field. 

To remove the filter from a field, click the Filter icon beside the name of the field
in the PivotTable or PivotChart Filter Pane. If necessary, change the field by selecting
a different field in the Select Field box at the top, then select Clear Filter from “field
name”. To remove all filters from the PivotTable, select the Options tab and, in the
Actions group, click Clear and select Clear Filters.

Using the Report Filter Area

PivotTable report filters are particularly useful if you want to quickly view different
subsets of your data without having to create individual PivotTable or PivotChart
reports. If you add a field to the Report Filter area (previously known as the Page
Field area) of a PivotTable or PivotChart, you can use it to display a subset of your
data by selecting one or more items from the field. The overall structure of the Pivot-
Table or PivotChart report will remain unaffected, but only the data for the selected
items will be displayed. For example, you can use the Report Filter area to display the
data for individual years or for selected departments. The result is like having sepa-
rate “virtual pages” for each item or combination of items in the Report Filter field.

You can view only the data for a particular item or items within a field by adding
the field to the Report Filter area of a PivotTable or PivotChart report and then select-
ing the items whose data you want to display. To filter the PivotTable data using the
Report Filter area, do the following:
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1. Add the field that you want to filter the entire PivotTable or PivotChart report
by to the Report Filter area by dragging it to the Report Filter area of the
PivotTable Field List task pane.

2. Click the filter arrow beside the name of the field in the PivotTable or the
PivotChart Filter Pane to reveal the filter menu for the Report Filter field
(see Figure 8-7).

Figure 8-7. Select the item or items that you want to 
filter the entire PivotTable or PivotChart report by.

3. Select the item whose data you want to display from the filter list. To select
more than one item check the Select Multiple Items checkbox and deselect All
before selecting the items. When you click OK only the data for the selected
field items will be displayed on the PivotTable or PivotChart.

Excel can automatically create separate worksheets within the workbook to dis-
play each Report Filter page. To display a worksheet for each item in a Report Filter
field, make sure that you have at least one field in the Report Filter area of the Pivot-
Table. Select the Options tab on the Ribbon and, in the PivotTable group, click the
down arrow beside Options and select Show Report Filter Pages. In the Show Report
Filter Pages dialog box, select the field that you want to show all the Report Filter
pages for and click OK.

If you have more than one field in the Report Filter area of a PivotTable or
PivotChart report, you can use the PivotTable Options dialog box to control how the
different fields are displayed. To arrange the fields in the Report Filter area, use the
following steps:

1. Click the PivotTable report (or the PivotTable associated with a PivotChart)
and select the Options tab on the Ribbon.

2. In the PivotTable group, click Options to open the PivotTable Options
dialog box.
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3. In the “Display fields in report filter area” box, select Down, Then Over from
the dropdown list to display fields from top to bottom in the Report Filter area
before starting a new column, or select Over, Then Down to display fields in the
Report Filter area from left to right before starting a new row.

4. In the “Report filter fields per column” or “Report filter fields per row” box,
enter the number of fields to display before starting a new column or row
depending on your selection in the “Display fields in report filter area” box.
Click OK to close the PivotTable Options dialog box.

Changing Field Settings

Excel will normally apply default settings to a field when you add it to a PivotTable
or PivotChart report but often these will not be appropriate to your needs. Through
the Field Settings dialog box you can update the settings for a field in various ways,
including changing the layout of the data within the individual field or by applying
filters or a different summary function. If the field is in the Values area of the Pivot-
Table, you can use the Value Field Settings dialog box to change the function or how
values are displayed; for example, you can show the value as a percentage of the total
or as a running total. To open the Field Settings or Value Field Settings dialog box for
a field, do one of the following:

• Click the field name in the areas section of the PivotTable Field List and select
Field Settings.

• Right-click the field in the PivotTable and select Field Settings or Value Field
Settings.

• Select the field in the PivotTable and choose the Options tab on the Ribbon.
In the Active Field group, click Field Settings.

In the Field Settings dialog box, you can amend various settings as follows:

• To change the name of the field, enter the new name in the Custom Name box.

• To change the function used to summarize the field data, select the Subtotals &
Filters tab and select the Custom option. Choose the new function(s) from the
list provided.

• To remove the summary function used to summarize the field data, select the
Subtotals & Filters tab and select None.

• To include any new data in filters applied to the field, in the Subtotals & Filters
tab, select the “Include new items in manual filter” checkbox.

• If the field holds numeric data, you can click the Number Format button to
select a number format (for example, currency or percentage) or to create a
custom number format for the data.

CHAPTER 8 EDITING PIVOTTABLES AND PIVOTCHARTS 161



• To change the layout of the data for that field, click the Layout & Print tab and
select “Show items in outline form” or “Show items in tabular form”. If you
select outline form, you can also select the options “Display items from the next
field in the same column (compact form)” and “Display subtotals at the top of
each group”.

• In the Layout & Print tab, you can also select or deselect the “Insert blank line
after each item label” and “Show items with no data” options.

• To print each item on a new page, select the “Insert page break after each item”
checkbox.

In the Value Field Settings dialog box, you can alter the following settings:

• To change the name of the field, enter the new name in the Custom Name box.

• To change the function used to summarize the field data, select the Summarize
by tab. Choose the new function from the list provided.

• To create a custom calculation, click the “Show values as” tab and select the
desired option from the “Show values as” list. Your choices include Difference
From, % Of, % Difference From, Running Total in, % of Row, % of Column,
% of Total, or Index. Select the appropriate field from the Base field list and, if
necessary, select an item from the Base item list. The Base field should not be the
selected field.

• To change the number format, click the Number Format button to select a
number format (for example, currency or percentage) or to create a custom
number format for the data. You can also change the function used to
summarize the data in a Values field by right-clicking the field in the PivotTable
and pointing to Summarize Data By. You can then select a function from the list
displayed or click More options to open the Value Field Settings dialog box.

TIP To quickly change the Custom Name of the selected field or item without
opening the Field Settings or Value Field Settings dialog box, select the
Options tab (or the Analyze tab if the field or item is in a PivotChart report)
and, in the Active Field group, enter the new name in the Active Field text
box. The name of the field or item in the data source will not be affected.

Refreshing a PivotTable Report or
PivotChart Report

If changes have been made to the data that your PivotTable (or PivotChart) is derived
from, you need to refresh your report to reflect any alterations to the source data.
To refresh a PivotTable or PivotChart report, select a cell in the PivotTable and click
the Options tab under PivotTable Tools. Then, in the Data group, click the Refresh
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command to update the PivotTable data. Alternatively, you can right-click the Pivot-
Table and select Refresh from the context menu (or right-click the chart area of a
PivotChart and select Refresh Data).

If your PivotTable obtains its data from an external query, you should refresh the
query each time you open the workbook to make sure that you are using the most
recent version of the data. You can have Excel do this automatically by selecting the
Options tab on the Ribbon and, in the PivotTable group, clicking the Options com-
mand. In the PivotTable Options dialog box, choose the Data tab and select the
“Refresh data when opening the file” checkbox.

You can choose to automatically adjust column widths when you refresh the data
in a PivotTable or to retain the current widths regardless of any changes in the data.
You can also protect any formatting you have applied to cells. To change any of these
formatting settings for a PivotTable, select the Options tab in PivotTable Tools and in
the PivotTable group, click Options to open the PivotTable Options dialog box. Select
the Layout & Format tab and, in the Format section, select or deselect the “Autofit
column widths on update” and/or the “Preserve cell formatting on update” check-
boxes as required and click OK. Selecting the “Preserve cell formatting on update”
checkbox will also protect PivotChart formatting, although trendlines, data labels,
error bars, and other changes to data series will not be preserved.

Changing the Data Source for
a PivotTable

Occasionally you may need to change the range, or the external data connection, for
the data that your PivotTable is based on. To do this, you can use the Change Data
Source command on the Options tab as follows:

1. Select a cell in the PivotTable and click the Options tab under PivotTable Tools.

2. In the Data group, click the Change Data Source command to open the Change
PivotTable Data Source dialog box.

3. Enter the new range for the data source in the Table/Range box or click the
Choose Connection button to open the Existing Connections dialog box and
amend the connection for a PivotTable based on external data.

4. Click OK to close the Change PivotTable Data Source dialog box.

CHAPTER 8 EDITING PIVOTTABLES AND PIVOTCHARTS 163



Changing the Location of a PivotTable
or PivotChart

To move the current PivotTable to a different location, either to a new worksheet or
to a specified position in an existing worksheet, you can use the Move PivotTable but-
ton on the Options tab as described in these steps:

1. Select the Options tab under PivotTable Tools.

2. In the Actions group, click the Move PivotTable button to open the Move
PivotTable dialog box.

3. To move the PivotTable to a new worksheet, select New Worksheet and a new
worksheet will be created with the PivotTable located there. To move the
PivotTable to a new location in an existing worksheet, select Existing Worksheet
and enter the sheet and/or cell reference where you want the PivotTable to be
positioned in the Location box.

4. Click OK to close the Move PivotTable dialog box.

To move the current PivotChart to a different location, either to a new worksheet
or to an existing worksheet, you can use the Move Chart command on the Design tab
as follows:

1. Select the Design tab under PivotChart Tools.

2. In the Location group, click Move Chart to open the Move Chart dialog box.

3. To move the PivotChart to a new worksheet, select New sheet and enter a name
for the new worksheet in the box. To move the PivotChart to an existing
worksheet, select Object in and select the sheet from the dropdown list.

4. Click OK to close the Move Chart dialog box and move the PivotChart.

Creating Formulas Using Calculated Fields
or Calculated Items

As the nature of a PivotTable prohibits the insertion of rows or columns, you cannot
add formulas to carry out calculations on the data within a PivotTable in the same
way as you can for a regular table or data range. When analyzing data using a Pivot-
Table, you may find that you want to include additional calculations to the summary
functions, subtotals, and grand totals available. To perform a custom calculation on
any of the data in a PivotTable or PivotChart report that is not based on an OLAP
data source, you need to insert a calculated field or a calculated item. You can then
build a formula that accepts data from specified fields or items and display the result
in a separate field or as a separate item within a field.
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For example, if your PivotTable summarizes the sales for each sales rep for this
year, you could use a calculated field to display the target sales for all the sales reps
for next year. This would insert an additional field, which would use the same for-
mula to calculate the target sales for each rep. If you want to use data from one or
more specific items within a field, you can use a calculated item—to work out the
commission for each sales rep using different rates, for instance. You could create a
separate item within the field for each sales rep’s commission, using a different for-
mula for each item.

You can use operators, expressions, and constants in formulas for calculated
fields or calculated items, but you cannot use cell references or defined names. In
addition, you cannot use array functions or functions that require cell references or
defined names as arguments. Calculations resulting from calculated fields or calcu-
lated items in a PivotTable report will be reflected in any associated PivotChart
report.

Inserting a Calculated Field
A calculated field is basically a calculation that takes data from other fields, allowing
you to display new information in your PivotTable. It will be inserted in the Values
area and cannot be moved to the Report Filter, Row Labels, or Column Labels area.
For example, if sales for January are expected to increase by 10% next year, you
could insert a calculated field to display the result of multiplying January’s sales by
1.1. To insert a calculated field, follow these steps:

1. Select the Options tab under PivotTable Tools and, in the Tools group, select
Formulas.

2. Click Calculated Field to open the Insert Calculated Field dialog box (see
Figure 8-8).

Figure 8-8. Use the Insert Calculated Field dialog box to 
create a field based on a formula.
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3. Enter a name for the calculated field in the Name box.

4. Enter the formula for the calculated field in the Formula box (for example,
=Jan*1.1). You can insert field names in the formula by selecting the field from
the Fields list and clicking Insert Field or by double-clicking the field. You can
also create calculated fields that do not refer to other fields by simply entering a
formula or a value.

5. When you have finished constructing your formula, click Add.

6. Continue adding calculated fields or click OK to return to the PivotTable report.
The new calculated field will be added to the end of the fields in the Values area.

To change the formula for a calculated field, select Calculated Field from the For-
mulas dropdown menu to open the Insert Calculated Field dialog box, and select the
field from the dropdown list in the Name box. Edit the formula in the Formula box
and click Modify. To permanently remove a calculated field, select it from the drop-
down list in the Name box and click Delete. If you want to hide a calculated field
without removing it permanently, deselect it in the PivotTable Field List task pane.

Inserting a Calculated Item
A calculated item refers to other items within a single field and must appear in the
Report Filter, Row Labels, or Column Labels area of a PivotTable. You can use a cal-
culated item to create a formula using data from one or more specific items in a field.
The calculated item will then be inserted as an additional item within the field. For
example, if you want to use a different formula to calculate the commission for each
sales rep, you can create a calculated item for each rep and include these values in the
subtotals and total. To insert a calculated item use this procedure:

1. Select a cell in the field in the Report Filter, Row Labels, or Column Labels area,
where you want the calculated item to appear. To add a calculated item to a
grouped field, ungroup the items first, add the calculated item, and then regroup
the items.

2. Select the Options tab under PivotTable Tools and, in the Tools group, select
Formulas.

3. Click Calculated Item to open the Insert Calculated Item dialog box (see
Figure 8-9).

4. Enter a name for the calculated item in the Name box.

5. Enter the formula for the calculated item in the Formula box. You can insert
field names and item names in the formula by selecting them from the Fields list
or the Items list and clicking Insert Field or Insert Item. You can only refer to
items in the same field as the calculated item in a PivotTable formula. You can
also create calculated items that do not refer to other items in the field by simply
entering a formula or value.
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Figure 8-9. Use the Insert Calculated Item dialog box to 
create an item based on a formula.

6. When you have finished constructing your formula, click Add.

7. Continue adding calculated items or click OK to return to the PivotTable report.
The new calculated item will be added to the end of the list of items in the field.

To change the formula for a calculated item, select Calculated Item from the For-
mulas dropdown list to open the Insert Calculated Item dialog box. Select the item
from the dropdown list in the Name box, edit the formula in the Formula box, and
click Modify. To permanently remove the calculated item, select it from the drop-
down list in the Name box and click Delete. If you want to hide a calculated item
without removing it permanently, right-click the item, point to Filter, and select Hide
Selected Items.

You can enter different formulas cell by cell for calculated items. For example, if
the commission for a sales rep is different for December, you can change the formula
in the cell for December by selecting the cell and adjusting the formula in the for-
mula bar. You should take care when inserting calculated items; they may render any
totals incorrect because items may be included twice in the total. If this is the case,
you can hide grand totals using the Grand Totals command in the Layout group on
the Options tab.

If a value in a PivotTable cell is affected by more than one calculated item, its
value is determined by the last formula in the solve order. To rearrange the solve order
for calculated items, select the Options tab and, in the Tools group, click Formulas
and select Solve Order. In the Calculated Items Solve Order dialog box, select a cal-
culated item and change its position in the solve order using the Move Up or Move
Down button. To remove the calculated item, click Delete. To display a list of the
PivotTable formulas, click Formulas in the Tools group of the Options tab and select
the List Formulas command. A new worksheet will be created, displaying the calcu-
lated fields and calculated items for the PivotTable.
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PivotTable Options

Whilst most of the commands that you will require when working with PivotTables
are visibly located on the Design and the Options tabs under PivotTable Tools, you
can access more advanced options using the PivotTable Options dialog box. To open
the PivotTable Options dialog box, do one of the following:

• Select the Options tab and, in the PivotTable group, click Options.

• Right-click the PivotTable and select PivotTable Options from the menu.

When you open the PivotTable Options dialog box, you will see five tabs, which
contain the various options you can use to customize your PivotTable. You can also
change the name of the PivotTable by amending the entry in the Name box. Here is
an outline of the PivotTable features you can define using each of the tabs in the
PivotTable Options dialog box:

• Layout & Format tab: Use this tab to merge and center cells with labels, set the
indentation for row labels in compact form, specify how fields in the Report
Filter area are displayed and the number of report filter fields per column,
control what is displayed in empty cells and for error values, and indicate
whether to autofit column widths and preserve cell formatting when updating
the PivotTable.

• Totals & Filters tab: Use this tab to activate grand totals for rows and columns
or subtotals for filtered page items, to specify whether to allow multiple filters
per field, and to specify whether custom lists can be used when sorting.

• Display tab: Use this tab to show or hide the following: expand/collapse
buttons, contextual tooltips (row, column, and value information), properties
on tooltips (for PivotTables based on OLAP data sources), field captions and
filter dropdowns arrows, Classic PivotTable layout (to enable the dragging and
dropping of fields onto the grid), items with no data on rows and items with no
data on columns (for PivotTables based on OLAP data sources), or item labels
when no fields are in the Values area. You can also decide whether to sort the
Field List in alphabetical order or in the order the fields appear in the data
source.

• Printing tab: Use this tab to indicate if you want to print the expand/collapse
buttons, repeat row labels on each printed page, and set print titles.

NOTE To print labels you need to select the Page Layout tab on the Ribbon
and, in the Page Setup group, click Print Titles. On the Sheet tab of the Page
Setup dialog box, enter the appropriate values in the “Rows to repeat at top”
and “Columns to repeat at left” boxes.
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• Data tab: Use this tab to specify if you want to save the source data with the
file, enable show details, or refresh data when opening the file for non-OLAP
data sources. You can also change the number of items per field deleted from the
data source to retain (i.e., the number of items that the PivotTable will
“remember” after they have been removed from the data source so that if they
are included again, the PivotTable will treat them in the same way as before they
were deleted) from the default to none or the maximum.

Deleting a PivotTable or 
a PivotChart Report

In Excel 2007 you can quickly remove all the fields and formatting from a PivotTable
to restore it to its initial state before you first added any fields, allowing you to begin
constructing the PivotTable again. To do this, select the Options tab under PivotTable
Tools and, in the Actions group, click the Clear command to display the dropdown
menu; to remove all the fields from the PivotTable, select Clear All. You can also find
the Clear command in the Data group of the Analyze tab under PivotChart Tools.

CAUTION If there is a PivotChart linked to the PivotTable, selecting Clear All
will remove any fields and formatting from the PivotChart and the PivotTable.
If you are using a shared data connection or sharing data between two or
more PivotTables, selecting Clear All may remove any groupings or calculated
fields or items in the other PivotTable reports.

If you no longer want a PivotTable or PivotChart in a workbook, you can delete
it entirely. To delete a PivotTable or a PivotChart report, select the entire PivotTable
or the PivotChart and press the Delete key. Deleting a PivotTable will convert any
associated PivotCharts to ordinary charts; however, deleting a PivotChart will not
generally affect the associated PivotTable report.
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What-if analysis basically involves asking questions of the type “What if a
value changes?” and is used every day by those involved in data analysis

and decision making. “What will our profit be if our sales increase?” or “What will
the future value of an investment be if we increase the annual deposit?” are common
examples of what-if type questions. The flexible nature of spreadsheets makes them
ideal for carrying out what-if analyses, and Excel provides a number of tools to sim-
plify the process of creating dynamic models, such as data tables, the Scenario
Manager, Goal Seek, and Solver. These tools will allow you to explore various out-
comes or solve complex problems without having to enter multiple versions of
formulas.

A one-variable data table can be used to carry out multitudinous calculations for
one or more formulas using different values for one input variable. Alternatively, you
can create a two-variable data table to accept different values for two input variables
and display the varying results for a single formula. Data tables avoid the need to
enter the same formula or function repeatedly for each different input value or com-
bination of input values, and enable you to see the effect of changing the input values
by displaying the different results in a convenient table layout. Excel’s Scenario Man-
ager can be used when you want to vary more than two input cells, allowing you to
store each set of values as an individual scenario. You can then display a selected
scenario on the worksheet or create a summary of all your scenarios on a separate
worksheet using either an outline or a PivotTable format.

Goal Seek looks at what-if analysis in reverse and provides you with a way to dis-
cover the input value required to produce a given result to a calculation. Solver is an
add-in that operates in a similar way to Goal Seek but with the functionality to work
out values for multiple input cells and to impose constraints on the values that these
cells can have. As a result, Solver can be used to find solutions to complex problems
that would take a long time to solve otherwise.

In this chapter we will look at each of these tools in turn and how they can be
used to answer what-if type questions, solve problems, and aid decision making.
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Data Tables

Excel data tables allow you to view how changing certain values in your formulas will
affect the results of the formulas. In one operation you can produce multiple versions
of your calculations and have the results laid out in a tabular form in your worksheet,
enabling you to easily view and compare the various results. In Excel you can create
either a one-variable data table or a two-variable data table depending on whether
you want to test the effect of altering one or two variables. A one-variable data table
can be used with numerous formulas, but a two-variable data table can have only one
formula.

Creating a One-Variable Data Table
A one-variable data table can be used to view the effect of adjusting one variable on
the outcome of one or more formulas. For example, you could use a one-variable data
table to calculate the effect of different interest rates on the repayments for a loan.
When designing a one-variable data table, you must have your input values listed
down one column (column-oriented) or across one row (row-oriented). Formulas in a
one-variable data table must refer to an input cell in which each input value in the
data table is substituted. You can create a one-variable data table using the following
procedure:

1. Type the list of values that you want to be substituted in the input cell down one
column (leaving a blank row at the start) or across one row (leaving a blank
column at the start).

2. If your values are in a column, type the formula that you want to use in your
data table in the row above the first value and one cell to the right of the column.
Enter any additional formulas in the cells to the right of the first formula. If
your values are in a row, type the formula in the column to the left of the values
and one cell below the row. Enter any additional formulas in the cells below the
first formula.

3. Select the range of cells containing the formulas and substitute values (do not
include any headings).

4. Select the Data tab on the Ribbon and, in the Data Tools group, click the down
arrow beside What-If Analysis (see Figure 9-1). From the dropdown list, select
Data Table to open the Data Table dialog box.

5. If your input values are listed across a row, enter the cell reference of the input
cell in the “Row input cell” box. If your input values are listed down a column,
enter the cell reference of the input cell in the “Column input cell” box.

6. Click OK. Excel will compute the results for the formula or formulas, using the
different values for the input variable, and display each outcome in the data
table. You can then format the data table as normal.
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Figure 9-1. Select Data Table from the 
What-If Analysis menu to open the 
Data Table dialog box.

Figure 9-2 illustrates an example of a one-variable data table incorporating three
formulas. At the top of the worksheet is a Profit Analysis model and below this is a
column-oriented, one-variable data table. The window on the left shows the values
displayed on the worksheet after the data table has been generated, and the window
on the right shows the formulas used for each calculation. (Note that the data table
itself is generated using a special function called the TABLE function.) The input cell
is cell B4 (Units Sold) and the different values we want to use as the input variable in
the formulas are listed in the range B12:B19.

Figure 9-2. Use a one-variable data table to see how changing one variable will affect
one or more formulas. The window on the right shows the formulas used.

The formulas to be evaluated in the data table are arranged in the cell range
C11:E11 and calculate the Total Revenue, Total Costs, and Profit using the variable
Units Sold (B4) and the constant values for Selling Price per Unit (B5), Fixed Costs
(D4), and Variable Cost per unit (D5). As the three formulas also appear in cells B6
(Total Revenue), D6 (Total Costs), and B8 (Profit) in the Profit Analysis, you could
use references to these cells in cells C11:E11 rather than retyping the formulas.
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To create the data table in this example, you would have selected cells B11:E19
and entered B4 in the “Column input cell” box in the Data Table dialog box (Excel
will make the input cell reference absolute). The resulting data table indicates the
changes to the Total Revenue, Total Costs, and Profit for each of the different num-
bers of Units Sold listed. As you can imagine, this is much quicker and easier to
compare than entering each of the values for the input variable in cell B4 in turn and
viewing the changes to cells B6, D6, and B8.

If you change any of the input values in the data table, the data table will recal-
culate each formula automatically. If you extend the list of data values or add more
formulas, you will need to select the new range and execute the data table again.

As Excel uses an array formula (the TABLE function) to create a data table, you
cannot delete any of the results cells in a data table or change a results cell’s value. If
you try to edit an individual element of a data table, an error message will appear. To
change the results, you must select the entire data table and execute the Data Table
command again from the What-If Analysis dropdown menu. If you want to delete the
results, you must select and delete the entire results array by pressing the Delete key.
To remove the entire data table select all formulas, input values, and resulting values
and press Delete.

Creating a Two-Variable Data Table
A two-variable data table will allow you to view the effect of changing two input
variables on the result of a single formula. For example, you could use a two-variable
data table to calculate the effect of different interest rates and number of repayments
on the repayment amount for a loan. A two-variable data table can only use one for-
mula, which must refer to two input cells. Use the following procedure to set up a
data table to accept two input variables:

1. Enter the formula that refers to both input cells in a cell.

2. In the column below the formula, enter one of the sets of values that you want
to use in your data table and, in the row to the right of the formula, enter the
other set of values.

3. Select the range of cells containing the formula and both sets of values (do not
include any headings).

4. Select the Data tab on the Ribbon and, in the Data Tools group, click the down
arrow beside What-If Analysis. From the dropdown list, select Data Table to
open the Data Table dialog box.

5. Enter the cell reference of the input cell that corresponds to the values in the
row in the “Row input cell” box. Enter the cell reference of the input cell that
corresponds to the values in the column in the “Column input cell” box.

6. Click OK. Excel will calculate the formula repeatedly using each combination of
the different values for the input variables in turn and display the outcome for
each calculation in the data table. You can then format the data table as normal.
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Figure 9-3 shows an example of a two-variable data table indicating the Profit for
different values of Units Sold and Selling Price per Unit. The formula for the data
table (=B6-E6) has been entered in cell B11. Alternatively, we could enter a reference
to cell B8 here to display the Profit. The various values we want to substitute for the
Units Sold (column) input cell are entered in cells B12:B19 and the different values for
the Selling Price per Unit (row) input cell are in cells C11:F11.

Figure 9-3. Use a two-variable data table to see how changing two variables will
affect the outcome of a formula. The window on the right shows the formulas used.

To generate the data table shown in Figure 9-3, you would select cells B11:F19
and enter B5 in the “Row input cell” box and B4 in the “Column input cell” box in
the Data Table dialog box. The completed data table shows the Profit for each com-
bination of Units Sold and Selling Price per Unit using a TABLE function, which
accepts the row input cell reference and column input cell reference as its arguments.

If your data table is particularly large, it can take quite a long time to recalculate
each time you update any of the input variables. To switch off automatic updating for
data tables, select the Formulas tab and, in the Calculation group, click the down
arrow beside Calculation Options. You can then select either Automatic Except for
Data Tables (to recalculate other elements of the worksheet automatically except
for data tables) or Manual (to switch off automatic calculation altogether). To recal-
culate your data table at any time, click the Calculate Now icon in the Calculation
group (or press F9 on the keyboard) to calculate your entire workbook, or click the
Calculate Sheet icon in the Calculation group (or press Shift+F9) to calculate the cur-
rent worksheet only. To switch back to automatic updating, select Automatic in the
Calculation Options menu.
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Scenarios

Scenarios are another of Excel’s what-if analysis tools, which, like data tables, can be
used to examine how varying input values affect results. However, unlike data tables,
scenarios can accept more than two input variables. Each set of values that you insert
in a worksheet model can be stored as a separate scenario, and the Scenario Manager
can automate the process of creating, editing, and displaying scenarios for you.
You can create a report that summarizes all of your scenarios on one worksheet,
allowing you to compare them and helping you to make informed decisions, or you
can create a PivotTable report to analyze your scenarios that way.

Scenarios are basically like different versions of the same worksheet model, with
each version using a different set of input values. Before creating a scenario, you need
to construct your model on the worksheet and decide which cells will be the input
cells (changing cells) and which cells will be the results cells. To make it easier to cre-
ate your scenarios and to make the resulting summary reports more comprehensible,
you should label and define names for all the changing and results cells. Figure 9-4
illustrates a worksheet model that can be used to create scenarios to display the Total
Revenue, Total Costs, and Profit for different values of Units Sold, Selling Price per
Unit, Variable Cost per Unit, and Fixed Costs.

NOTE A scenario can only have up to 32 changing cells. If you attempt to
specify more than that, Excel will display an error message.

Figure 9-4. Before creating scenarios, construct a 
model, including changing cells and results cells.

In this example, the input or changing cells are B4:B7 and the results cells are
F4:F6. All the changing cells and results cells can be named using the labels on their
left to make the scenarios more meaningful. To create scenarios for a model like this,
follow these steps:
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1. Define names for the changing cells and results cells by selecting the cells and
their corresponding labels. Select the Formulas tab and, in the Defined Names
group, click the Create from Selection command.

2. In the Create Names from Selection dialog box, select the Left column checkbox
(or the appropriate checkbox for the location of your labels) and click OK.
Excel will name each cell according to its label, inserting underscore characters 
( _ ) to replace any spaces in the label. (See Chapter 3 for more information on
defining names.)

3. Select the Data tab and, in the Data Tools group, click the down arrow beside
What-If Analysis and select Scenario Manager. The Scenario Manager dialog
box will open.

4. In the Scenario Manager dialog box, click the Add button to create your first
scenario. The Add Scenario dialog box will appear (see Figure 9-5).

Figure 9-5. Enter the details for the scenario 
in the Add Scenario dialog box.

5. In the Add Scenario dialog box, type a name for your scenario in the Scenario
name box. In the Changing cells box, enter the cell references for the cells whose
values you want to change (B4:B7 in the example in Figure 9-4), using commas
to separate noncontiguous cells. If you want to, edit or delete the text in the
Comment box. Select any options you want under Protection; the Prevent
changes and Hide options under Protection apply only when you protect the
worksheet (by clicking Protect Sheet in the Changes group of the Review tab)
and deselect the Edit scenarios checkbox in the Protect Sheet dialog box. Finally,
click OK to go to the Scenario Values dialog box (see Figure 9-6).
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Figure 9-6. Enter the values for the changing 
cells in the Scenario Values dialog box.

6. In the Scenario Values dialog box, the current values for the cells (if any) will
already be entered in the respective box for each changing cell. (If you have
defined names for the changing cells, Excel will use these names to identify
each cell; otherwise, it will use the cell reference.) If you do not want to keep the
current values, enter the appropriate values for this scenario instead. Click the
Add button to return to the Add Scenario dialog box to create another scenario
(this time the reference for the changing cells will already be in the Changing
cells box).

7. Continue creating scenarios by changing one or more values for the changing
cells. When you have created your last scenario, click the OK button instead of
the Add button to return to the Scenario Manager dialog box.

Once you have defined your scenarios, you can use the Scenario Manager to add
new scenarios or to display, edit, or delete existing scenarios. You can also merge sce-
narios from another workbook or create a report or PivotTable to summarize the
scenarios.

Displaying a Scenario and Creating
a Summary Report
You can view individual defined scenarios at any time on the worksheet by using the
Scenario Manager, or you can create a summary report or PivotTable to create a new
worksheet outlining all the scenarios. Generally a Scenario Summary is best for view-
ing scenarios, although a PivotTable report may be beneficial if you have a large
number of scenarios with multiple results cells (see Chapters 7 and 8 for more infor-
mation on PivotTable reports).

To display scenarios using the Scenario Manager, do the following:

1. In the Data Tools group, click the down arrow beside What-If Analysis and
select Scenario Manager. The Scenario Manager dialog box will open.

2. To display a particular scenario, select it in the Scenarios list and click the Show
button. The worksheet will display the values for that scenario.

3. Alternatively, to create a summary of all the scenarios, click the Summary
button.
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4. In the Scenario Summary dialog box, select either Scenario summary or Scenario
PivotTable report.

5. In the Results cells box, enter the references for the results cells in your worksheet
(F4:F6 in the example in Figure 9-4) and click OK. You must have at least one
results cell to generate a Scenario PivotTable report but you do not need results
cells to create a Scenario Summary report. The Scenario Summary or Scenario
PivotTable report will be displayed on a new worksheet. Figure 9-7 shows both
the Scenario Summary and Scenario PivotTable worksheets for the model in
Figure 9-4.

Figure 9-7. To display multiple scenario results, you can use either a Scenario
Summary or a Scenario PivotTable report.

TIP Use the PivotTable’s Report Filter field to view scenarios created by other
users who have access to the workbook.

Editing and Deleting a Scenario
If you no longer require a scenario or if you want to change its name, comment, val-
ues, or protection settings, you can use the Scenario Manager to remove or modify it.
To update your scenarios, do the following:
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1. Open the Scenario Manager dialog box by selecting Scenario Manager from the
What-If Analysis list.

2. To modify a scenario, select it in the Scenarios box and click the Edit button to
open the Edit Scenario dialog box, which is similar to the Add Scenario dialog
box. Change the name, cells, comment, or protection for the scenario as
required.

3. Click OK to open the Scenario Values dialog box and alter the values for the
changing cells if necessary. Click OK to return to the Scenario Manager dialog
box.

4. To delete a scenario, select it in the Scenarios box and click the Delete button.
The scenario will be removed from the Scenario Manager, but without warning,
so take care before using this feature.

Merging Scenarios
If there are scenarios defined within another worksheet of the current workbook or
another open workbook that uses a similar model, you can merge these scenarios into
the current worksheet. This will allow you to create a summary of all the scenarios. To
merge scenarios from other worksheets into the active worksheet, do the following:

1. Open the Scenario Manager by selecting Scenario Manager from the What-If
Analysis list.

2. Click the Merge button to open the Merge Scenarios dialog box.

3. Select the workbook that contains the scenario worksheet from the Book
dropdown list.

4. Select the worksheet that contains the scenario(s) that you want to merge from
the Sheet dropdown list.

5. Click OK to return to the Scenario Manager. The merged scenario(s) will be
listed in the Scenarios box.

6. Create a summary report or PivotTable report, edit or delete the merged
scenarios as normal.

Goal Seek

If you already know the result you require and want to determine the value that will
achieve this result, you can use Excel’s Goal Seek feature. In the examples for data
tables and scenarios, we supplied various input cell values and used Excel to calculate
the profit. Goal Seek uses the opposite approach; it will allow us to specify the profit
we require and which variable to change, and will return the solution. For example, if
our Selling Price per Unit, Fixed Costs, and Variable Cost per Unit are constant, we
can use Goal Seek to discover the number of units we need to sell to return a certain
profit.

CHAPTER 9 WHAT-IF ANALYSIS180



When setting up a worksheet to use Goal Seek, you need to have a formula in one
cell and a variable for the formula, whose value you want to find, in another cell. You
can have other variables in your formula, but Goal Seek can manipulate only one
variable at a time so the others will remain constant. Goal Seek will find the solution
(if there is one) by using an iterative method. Here are the steps required to use
Goal Seek:

1. Select the Data tab and, in the Data Tools group, click the down arrow beside
What-If Analysis and select Goal Seek.

2. In the Set cell box in the Goal Seek dialog box (see Figure 9-8), enter the
reference for the Goal cell (the cell that contains the formula).

3. In the To value box, enter the desired value you want in the Goal cell.

4. In the “By changing cell” box, enter the reference to the Changing cell (the cell
that contains the variable you want to find the value for).

5. Click OK. Excel will begin the iteration and display the Goal Seek Status dialog
box, which will indicate if Goal Seek has found a solution. Click OK to accept
the solution or Cancel to reject it.

Figure 9-8. Use Goal Seek to find the input value required 
to generate a specified result to a formula.

Figure 9-8 illustrates Goal Seek being used to find the number of units that must
be sold to achieve a profit of $125,000. The formula used here for the Profit is
=(C7*C3)-(C7*C4)-C5—that is, the Total Revenue (Selling Price multiplied by Units
Sold) minus the Total Variable Cost (Variable Cost per Unit multiplied by Units Sold)
minus the Fixed Cost. In the Goal Seek dialog box, the reference for the Profit cell
(C9) is entered into the Set cell box, the target value (125000) is entered into the To
value box, and the Units Sold cell (C7) is entered into the “By changing cell” box.
When you run the Goal Seek command, Excel repeatedly tries different values in
cell C7 until it finds a value that returns 125000 in cell C9.

The example in Figure 9-8 is fairly simple and Goal Seek quickly finds an exact
solution. For many calculations, it may be more difficult to obtain an exact solution
and so you can set limits on iterative processes to prevent Excel searching for too long
for an answer. To change the settings for iterative calculation, follow these steps:
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1. Click the Microsoft Office button and click Excel Options.

2. Select the Formulas category and select the “Enable iterative calculation”
checkbox under Calculation options.

3. To change the maximum number of times Excel will recalculate, enter the new
value in the Maximum Iterations box.

4. To change the accuracy of the result that you will accept, enter the new value in
the Maximum Change box.

5. Click OK to close Excel Options.

TIP If a Goal Seek calculation is taking a long time, you can click the Pause
button in the Goal Seek Status dialog box to stop the calculation or click the
Step button to see the values that are being tried.

Solver

For multivariable formulas and equations, you can use the Solver Add-In, which is
typically located on the Add-Ins tab on the Ribbon when installed and operates like
an extension to the Goal Seek feature. As well as allowing you to include several vari-
ables, Solver enables you to specify conditions or constraints that must be met for the
solution to be valid. You can also use Solver to search for a value for each of the vari-
ables that will produce a maximum or minimum result value for the formula. As there
may be several possible combinations of values that will return the specified result for
a formula, you can store models in Solver to retrieve later.

Solver can be used to find solutions to a wide variety of management and opti-
mization problems from inventory to logistics. For example, you could use Solver to
calculate the maximum number of different products you can manufacture given var-
ious inventory levels of shared components, or you could work out the minimum
number of shipments required to transfer stock from factories to warehouses.

Generally Solver is not installed by default when you first set up Excel, but you
can easily add it by clicking the Microsoft Office Button and clicking Excel Options.
Select the Add-Ins category and, in the Manage dropdown list at the bottom of the
dialog box, make sure that Excel Add-ins is selected and click Go. In the Add-Ins dia-
log box, select the Solver Add-in checkbox and click OK. An Add-Ins tab will now be
displayed on the Ribbon (if it was not already there) with a Menu Commands group
containing the Solver add-in. This process has to be carried out only once.

Solver is a much more complicated and powerful tool than Goal Seek and can be
used to solve complex problems and equations. When designing a model to use with
Solver, you need to have one or more changing (input) cells whose values you want to
find. You also need a target cell that you want to set to a specified value or find a
maximum or minimum value for. The target cell must depend on the changing or
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input cells. You also need to decide what constraints any solution must adhere to—
for example, a correct solution may require that certain cells are greater than or less
than a particular value or that a changing cell’s value must be an integer (whole
number).

Figure 9-9 shows Solver being used to work out the maximum number of three
different items that can be produced using the available quantities of three compo-
nents and with a minimum number of ten of each item being produced. The model in
the worksheet shows the number of each component (A, B, and C) required to pro-
duce one unit of each of the three items X, Y, and Z. Cells C8:E8 contain formulas to
calculate the total number of each component required to produce the numbers of
each item specified in cells B5:B7. For example, cell C8 contains the formula
=(B5*C5)+(B6*C6)+(B7*C7). The current inventory levels for each of the three com-
ponents are also indicated in cells C11:E11.

Figure 9-9. Use the Solver add-in to adjust the values in the input cells to produce
the required result in the target cell, subject to specified constraints.

To utilize Solver to find a solution for the problem illustrated in Figure 9-9, you
would use the following steps:

1. Select the Add-Ins tab on the Ribbon and, in the Menu Commands group, click
Solver.

2. In the Set Target Cell box in the Solver Parameters dialog box, enter the
reference for the cell whose value you want to specify, maximize, or minimize
(B8). This cell must contain a formula. Select the appropriate option beside
Equal To to indicate what you want Solver to return—that is, select Max to
maximize the value in the Target Cell, select Min to minimize the value, or select
Value of and enter a value in the box to find a specific value. In this example
you would select Max because you want to maximize the number of items.

3. In the By Changing Cells box, enter the reference(s) to the cells or range
whose values you want Solver to find (B5:B7), using commas to separate
noncontiguous cells. Alternatively, you can click the Guess button to have
Excel guess the cells or range based on the target cell.
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4. To add the constraints to the problem, click the Add button to open the Add
Constraint dialog box. The first constraint you are going to set is that the values
in cells B5:B7 should be integers as you cannot produce a fraction of an item.
To set this constraint, enter the reference of the cells that you want the constraint
to apply to in the Cell Reference box (B5:B7), then select the option for integer
(int) from the middle box, which will automatically enter Integer in the Constraint
box. If the cells B5:B7 have been formatted to contain numbers with no decimal
places, you will not need to set the constraint that these cells contain integers.
Also, int and bin relationships can only be applied in constraints on adjustable
cells. Click the Add button to add the next constraint.

5. Your second condition is that you must produce at least ten of each item. To set
this constraint, enter the reference of the cells that you want the constraint to
apply to (B5:B7) in the Cell Reference box, select the greater than or equal to
operator (>=) in the middle box, and enter 10 in the Constraint box. Click Add
to add the next constraint.

6. Next you need to set the limits for the number of each component in stock. To
set the limit for Component A, enter C8 in the Cell Reference box, select the less
than or equal to (<=) operator in the middle box, and enter 50 in the Constraint
box (or you could enter the cell reference C11). For nonlinear problems, each
adjustable cell can have up to 100 constraints. Click Add and repeat this step
for Component B and Component C.

7. When you have entered the final constraint, click OK to return to the Solver
Parameters dialog box. All your conditions will be listed in the Subject to the
Constraints box. To edit or delete a constraint, select the constraint in the
Subject to the Constraints box and click Change to open the Change Constraint
dialog box or Delete to remove the constraint.

8. To begin the solution process, click the Solve button (you can interrupt the
solution process at any time by pressing the Esc key). When Solver has found a
solution, the Solver Results dialog box will appear. If the maximum time or
iterations is reached before Solver finds a solution, or if you have selected the
Show Iteration Results option, the Show Trial Solution dialog box will appear.
Use the Continue or Stop button to continue searching for a solution or to stop
the process, or you can save the current solution as a scenario by clicking Save
Scenario. At this stage you can do any of the following:

• If you want to replace the values on the worksheet with the values that
Solver has suggested, make sure that the Keep Solver Solution option is
selected and click OK.

• To retain the original values in the cell, select Restore Original Values and
click OK.

• To save the solution as a scenario that can be used in the Scenario Manager,
click Save Scenario and enter a name for the scenario in the Scenario Name
box in the Save Scenario dialog box.

• To create an Answer, Sensitivity and/or a Limits report to view how Solver
reached the solution, select one or more of the reports from the list and click
OK. If Solver does not find a solution, this will not be available.
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If you choose to create one or more reports, Excel will display each report on a
new worksheet. Sensitivity and Limits reports will not be meaningful for problems
with integer constraints; therefore, Excel will not produce them in this example.

NOTE In the Constraints section of an Answers report, you will see either
Binding or Not Binding under the Status for each constraint. Binding means
that a constraint was satisfied at its limit and with no slack. If the constraint is
not binding, the Status column will indicate how far the result is from the
constraint.

You can set various options for Solver to maximize its likelihood of finding a
solution, to speed up the solution process, or to control how it operates. For example,
you can specify the maximum time or number of iterations that Solver will use in
trying to find a solution or you can instruct Solver to assume that adjustable cells are
non-negative—that is, they contain positive values. If Solver fails to find a solution to
your problem it may be worthwhile adjusting one or more of the Solver options and
running Solver again. To open the Solver Options dialog box, click the Options but-
ton in the Solver Parameters dialog box. Table 9-1 outlines the purpose of the various
Solver Options.

Table 9-1. Solver Options

Solver Option What It Does

Max Time Sets the maximum time in seconds that Solver will spend on a
problem, although the default of 100 is generally sufficient.

Iterations Sets the maximum number of attempts (iterations) that Solver will
make in trying to find a solution, although the default of 100 is
usually adequate.

Precision Specify the accuracy required to satisfy a constraint by entering a
value between 0 and 1—the smaller the number (more decimal
places), the higher the precision. Specifying less precision may
reduce the time taken by Solver to find a solution; however, the
result may be less accurate.

Tolerance Sets the maximum percentage of error permitted for integer
solutions. A higher tolerance may speed up the solution process.

Convergence When the relative change in the target cell is less than this value for
the last five iterations, Solver will stop. This should be a value
between 0 and 1, and the smaller the number, the less relative
change allowed (only relevant for nonlinear problems).

Assume Linear Model Selecting this option may solve the problem more quickly, but it can
only be used if all the relationships in the model are linear; in other
words, it cannot be used if changing cells are multiplied or divided
or if the problem uses exponents. If this option is selected, there is
no restriction on the number of constraints.

Continued
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Table 9-1. Continued

Solver Option What It Does

Assume Non-Negative Using this option will assume a lower limit of 0 for any adjustable
cells that do not have a lower-limit constraint. 

Use Automatic Scaling Select this option when there are large differences in magnitude in
your model.

Show Iteration Results If this is selected, Solver will display the results after each iterative
attempt.

Estimates Specifies whether to use Tangent (linear) extrapolation or Quadratic
extrapolation to obtain initial estimates of the basic variables in
each one-dimensional search.

Derivatives Specifies whether to use Forward or Central differencing to estimate
partial derivatives of the objective and constraint functions. Use
Forward for problems where constraint values change slowly and
Central where constraint values change rapidly.

Search group Specifies the algorithm used at each iteration to determine the
search direction. Newton requires more memory but fewer iterations
than Conjugate.

Load Model Displays the Load Model dialog box, where you can specify a range
containing a set of parameters that you want to load into Solver
(enter the entire range that contains the problem model).

Save Model Displays the Save Model dialog box, where you can specify a range
where the model parameters should be saved to (enter the
reference for the first cell of a vertical range of empty cells). Allows
you to define more than one problem for a worksheet.

TIP For more information about Solver and the additional products that are
available, check out www.solver.com.
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It is in formulas and functions that Excel’s true power resides because it is through
them that calculations and evaluations are processed and relationships between

items of data are created. Formulas can range from simple addition or subtraction
calculations to formulas that handle nonnumerical data and more sophisticated three-
dimensional or array formulas. Functions are basically predefined formulas built into
Excel to facilitate complex or cumbersome calculations and to enable you to carry
out a wide variety of analytical tasks. Most of Excel’s analytical tools, like the Pivot-
Tables or data tables discussed in previous chapters, are simply user-friendly facades
for the multiple complex formulas and functions required to produce particular
analyses and reports.

Excel has over 300 built-in functions divided into various function categories,
including

• Financial

• Logical

• Text

• Date & Time

• Lookup & Reference

• Math & Trig

• Information

• Database

Several additions to the list of built-in functions have been made with Excel 2007,
although some of these are not completely new as it was possible to access them in
earlier versions by installing the Analysis TookPak add-in. Consequently, there are
now three new categories of functions:
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• Statistical

• Engineering

• Cube

Of course, it would be impractical to try to cover all of the different types of for-
mulas and functions that can be constructed in Excel in this chapter. However, we will
take a look at the essentials of writing formulas and some of the more commonly used
functions.

Constructing Formulas

Formulas in Excel can be of varying length and complexity, but they all follow a sim-
ilar basic format and will start with an equals sign (=) followed by one or more
operands, separated by one or more operators. Operands can be values, text, cell ref-
erences, ranges, defined names, or function names. Operators are symbols used to
represent the various arithmetic and comparison operations you can perform on the
operands. Arithmetic operators are the mathematical operators required to perform
calculations like addition and multiplication. Comparison operators such as equals to
and greater than compare two values or cells and return a logical value of TRUE or
FALSE. Table 10-1 lists the arithmetic and comparison operators that can be used in
formulas and illustrates how they can be utilized.

Table 10-1. Formula Operators

Operator Name Example Result

+ Addition =5+6 11

- Subtraction =7-2 5

* Multiplication =8*3 24

/ Division =9/3 3

- Negation = -5 -5
=--5 5

^ Exponentiation (raise a number =4^3 64
to a power)

% Percentage =5% 0.05

& Concatenation (join two text items) ="Room "&"10a" Room 10a

= Equal to =11=12 FALSE

> Greater than =11>12 FALSE
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Operator Name Example Result

< Less than =11<12 TRUE

>= Greater than or equal to =11>=12 FALSE

<= Less than or equal to =11<=12 TRUE

<> Not equal to =11<>12 TRUE

TIP Excel 2007 can work with bigger formulas than ever before and can now
deal with 8,192 characters and 64 levels of nesting compared to 1,024 charac-
ters and 7 levels of nesting in Excel 2003. To accommodate larger formulas,
you can increase the size of the formula bar by dragging down its bottom
edge. This will allow you to view the entire formula without overlapping onto
the grid.

In addition to the operators used when working with numbers and text, you can
include reference operators to combine cell references or ranges. Table 10-2 outlines
the reference operators that can be used in Excel formulas.

Table 10-2. Reference Operators

Operator Name Refers To Example

: (colon) Range All the cells between the A1:E6
two cell references i.e., all the cells between A1

and E6

(space) Intersection The intersection of two A1:E6 C3:G8
ranges (overlapping cells) i.e., all the cells between C3

and E6

, (comma) Union The union of two ranges A1:E6,C3:G8
(all cells in both ranges) i.e., all the cells between A1

and E6 and all the cells
between C3 and G8
(overlapping cells will be
counted twice)

As formulas often consist of several parts and can contain numerous operands,
Excel utilizes certain rules when deciding the order in which each section is processed.
It is important to take these rules into consideration when constructing formulas to
make sure that the completed formula returns the correct result. Table 10-3 outlines
the order of precedence for operators in formulas.
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Table 10-3. Order of Precedence for Operators

Operation Symbol Order of Precedence

Range : (colon) 1

Intersection (space) 2

Union , (comma) 3

Negation – 4

Percentage % 5

Exponentiation ^ 6

Multiplication * 7
Division /

Addition + 8
Subtraction –

Concatenation & 9

Comparison =  <  >  <=  >=  <> 10

NOTE Where operators have the same order of precedence, Excel will evalu-
ate them in order from left to right.

You can exert some control over the order of precedence to ensure your formula
returns the correct result by using parentheses because Excel will evaluate any expres-
sions contained within parentheses first before processing the remainder of the
formula. For example, Excel will calculate the formula =4+3*5-2 as 17 (as multipli-
cation has a higher precedence than addition or subtraction) but will return a result of
21 if the formula is entered as =(4+3)*(5-2). Parentheses can also be used to raise a
number by a fractional power; for example, =5^(1/3) will return the cube root of 5
(raise 5 by the power of one third). Parentheses can be nested within other parenthe-
ses if necessary to gain even further control, but check that you have closed all
parenthetical terms by making sure that you have equal numbers of left parentheses
and right parentheses.

Generally, you should refer to cells in formulas rather than use the actual values
of the cells. This ensures that if the value of a cell changes, the result of the formula
will update accordingly. You can type cell references into a formula directly, or you
can click the cell and Excel will insert the correct reference for you.

To view the formula in a cell at any time, you can select the cell and the formula
will be displayed in the formula bar. To view all the formulas in a worksheet, select
the Formulas tab on the Ribbon and, in the Formula Auditing group, click Show
Formulas or press Ctrl+` (the backquote) to toggle between showing formulas and
showing values.
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Error Values in Formulas
If, when you enter a formula, you get a value beginning with #, you have entered the
formula incorrectly and Excel is unable to return a result. To remove this error value,
you will need to correct the mistake or adjust the value in the cell that is producing
the error. Cells that contain errors will produce a ripple effect, resulting in other cells
that depend on the cell also displaying an error value. Table 10-4 outlines the error
values that can appear when Excel is unable to calculate a formula. Chapter 13 dis-
cusses how to find and correct errors in formulas in more detail.

Table 10-4. Error Values

Error Value What Is Wrong

#DIV/0 The formula is attempting to divide a value or cell by zero or by an
empty cell.

#N/A The formula directly or indirectly refers to a cell that uses the NA function to
indicate that data is not available. Functions like VLOOKUP and HLOOKUP
may return #N/A.

#NAME? The formula uses a name that Excel is not able to recognize or that has
been deleted. It can also occur if you fail to match quotation marks when
entering text.

#NULL! The formula refers to an intersection between two ranges that do not
intersect.

#NUM! Occurs when there is a problem with a number; e.g., the formula may refer
to a cell that contains a negative number when it should contain a positive
number.

#REF! The formula includes an invalid cell reference.

#VALUE! One of the operands or arguments in the formula is the wrong type.

TIP If Excel returns a value of ###### where a number is expected, it does
not mean that there is an error; rather, it indicates that the column is not wide
enough to display the number. Widen the column or change the number for-
mat to display the number in full.

Another common error in formulas is a circular reference, where a formula refers
(directly or indirectly) to itself. This is known as a circular reference because the cal-
culation could go on indefinitely as each time the formula is calculated the value in
the cell changes and the formula must be recalculated. For example, if you enter the
formula =A1+B2*C3 in cell C3, Excel will display a message warning you that cell
references in the formula refer to the formula’s result. If you click OK, Excel will dis-
play the Help topic for circular references; if you click Cancel, Excel allows the
formula to remain as is and will display Circular Reference: C3 in the Status bar to
remind you that a circular reference exists.
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If you have changed the settings to enable iterative calculation, Excel will not
highlight circular references but will perform the calculation until the maximum iter-
ations or maximum change limit has been reached. If you want to intentionally create
a circular reference, you must have iterative calculation enabled. To enable iterative
calculations, click the Microsoft Office Button and click Excel Options. Select the
Formulas category and select the Enable Iterative Calculations checkbox. If you want
to, change the default values in the Maximum iterations field or the Maximum
change field to control when Excel should stop performing iterations.

Formula AutoComplete
Excel 2007 has attempted to make formula construction quicker and simpler by
introducing Formula AutoComplete. This feature can help to prevent spelling or syn-
tax errors by providing a dropdown list of function names (including user-defined
functions), range names, enumerated arguments (like the function_num argument in
the SUBTOTAL function), and structured references for tables that match the charac-
ters that you type into your formula. All the items appear in alphabetical order, and
the data type of each item is identified by a symbol. The item at the top of the list is
selected automatically with a ScreenTip providing a description for it; you can use the
arrow keys to navigate to the required item on the list. To insert the selected item
from the list into your formula, press the Tab key or double-click the item. If you do
not wish to insert the item, you can continue typing; Excel will update the options in
the list as you type more characters into the formula.

If you select a function, Excel will insert the function name and the opening
parenthesis. The ScreenTip will change to display the syntax for the function and,
where appropriate, Formula AutoComplete will suggest function arguments. By dis-
playing syntax and descriptions for functions, you can easily select a function and
enter the correct arguments without having to memorize a function’s format or refer
to the Help feature or other guides. Figure 10-1 shows an example of Formula Auto-
Complete being used to insert the SUBTOTAL function and demonstrates how the
options displayed update as more characters are entered.

As Figure 10-1 shows, once you enter the characters =s, Formula AutoComplete
will display a list of the functions and named ranges beginning with S. As more letters
are entered, the list is narrowed down to the SUBTOTAL function and a descriptive
ScreenTip appears to help you to decide if this is the function you are looking for.
Once the function is inserted, Formula AutoComplete provides you with possible
arguments—in this case, a list of enumerated functions that can be used to subtotal
the data. You can select an enumerated function from this list (4 is entered for the
MAX function in this example) and then, as you start to enter the next argument,
Formula AutoComplete will again list suggestions. In Figure 10-1, it is the named
range George that we want to find the maximum value in. The ScreenTip that is dis-
played to describe the defined name is the comment that was entered when it was
created. Once the named range has been inserted into the formula, all that remains to
be done is to close the parentheses and press the Enter key.
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Figure 10-1. As you start typing a formula, Excel will display a list of options that
matches what you type.

If you do not want to use Formula AutoComplete to select items, you can still
continue to enter a formula by typing it directly. If you want to turn the feature off
altogether, simply click the Microsoft Office Button and click the Excel Options but-
ton. Select the Formulas category, and under “Working with formulas” deselect the
Formula AutoComplete option.

Using Relative and Absolute Referencing
When constructing a worksheet, you can save time by copying a formula into other
cells rather than retyping it. Formulas can be copied by using the Copy and Paste
commands or by using the Fill Handle, and Excel is generally able to adjust the cell
references in the formula automatically to suit each new location. For example, if cell
B4 contains the formula =B2*B3 and this is copied to cell C4, the formula in cell C4
will be =C2*C3. This is known as relative referencing because Excel looks at the rel-
ative position of the cell references rather than the actual location of the cells. In other
words, Excel will interpret the formula in cell B4 as instructing it to multiply the con-
tents of the cell two rows above this cell with the contents of the cell one row above
this cell.

In some situations, you may want one or all of the cell references in a formula to
remain constant when the formula is copied. To stop Excel from adjusting a cell ref-
erence when a formula is copied to another cell, you need to use absolute referencing.
You can make a cell reference absolute by inserting a dollar sign ($) before the refer-
ences for the column and the row—for example, $B$7. You can also use mixed
referencing where you make either the reference for the column or the reference for
the row absolute. For example, if you enter the reference into the formula as $B7,
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when the formula is copied to another cell the row will update (if appropriate) but the
column will not; or if you enter the reference as B$7 and copy the formula, the col-
umn will adjust (if appropriate) but the row will not.

TIP You can use the F4 key to change a cell reference to a mixed or an
absolute reference by clicking to the left of the cell reference (or between the
column and row references) and pressing F4 repeatedly until you get the for-
mat you require.

In the worksheet in Figure 10-2, the Discount is calculated using a formula that
includes both a relative reference and an absolute reference. The cell reference for the
Discount rate is entered into the formula in B5 as an absolute reference and is not
adjusted in cells C5 and D5. The cell reference for the Total is entered as a relative ref-
erence in the formula in B5 to enable the formula to update when it is copied to C5
and D5.

Figure 10-2. For the formula in B1 to be copied correctly, the reference to the
Discount rate cell (B7) should be absolute.

When you move or cut and paste a cell containing a formula, the cell references
will not change and the formula will continue to refer to the original cells. If you want
to copy a formula (or part of a formula) containing relative cell references without the
relative references adjusting, select the cell containing the formula that you wish to
copy, select the entire formula in the formula bar and copy it, press Esc to deactivate
the formula bar, select the cell that you want to copy the formula to, and paste it
there.

TIP If a cell contains a formula whose value will not change, you can convert
the formula to the value by double-clicking the cell, pressing F9, and then
pressing Enter. If you want to convert multiple formulas to their respective
values, you can use Paste Special (see Chapter 3).
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Formulas and Defined Names
Defined names can be used in place of cell references when referring to cells or ranges
in formulas. As defined names generally refer to absolute cell references, when you
copy a formula that uses a defined name the range will not change. Using defined
names will ensure that the formula will always refer to the same cells. To insert a
defined name into a formula, select the Formulas tab on the Ribbon and, in the
Defined Names group, click Use in Formula. A list of all your defined names will
appear and you can click the required name to insert it. Alternatively, you can select
the name in Formula AutoComplete, or if you can remember it, type it in directly.

You can take defined names even further when creating formulas by naming the
formula as well as the cells and ranges referred to in it. This can be particularly useful
where a formula is used repeatedly. To assign a name to a formula, do the following:

1. Select the Formulas tab on the Ribbon and, in the Defined Names group, click
Define Name. The New Name dialog box will open.

2. In the Name box, enter a name for the formula.

3. In the Scope box, select the worksheet that you want the formula name to apply
to or select Workbook to use the formula name in any sheet in the current
workbook.

4. If you want, add a description for the formula in the Comment box.

5. Remove any entry already in the Refers to box and type an equals sign (=)
followed by the formula there. Click OK when you have finished.

Once you have assigned a name to the formula, each time you want to enter
the formula into a cell all you have to do is type an equals sign followed by the for-
mula name and press Enter, and the result of the formula will be displayed. The
formula name will even appear in Formula AutoComplete to make using it even
simpler.

Referring to Cells in Other Worksheets
and Workbooks
When constructing formulas, you may wish to refer to a cell in a different worksheet
or even another workbook. To reference a cell in another worksheet, you need to
enter the sheet name followed by an exclamation mark (!) and then the cell reference.
For example, to add cell A1 in Sheet2 to cell B2 in the current worksheet use a format
similar to the following:

=Sheet2!A1+B2

If the sheet name contains spaces, you will need to enclose it in single quotations
marks; for example, for a sheet named Jan Sales the formula would be as follows:

='Jan Sales'!A1+B2
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TIP You can quickly insert references to cells in other open worksheets by
clicking the sheet tab and then the cell. Excel will automatically insert these
references as absolute references.

If the cells you want to reference in your formula are in separate workbooks, you
will need to precede the reference with the name of the workbook enclosed in square
brackets. For example, to add cell A1 of Sheet2 in a workbook named January to cell
B2 in the current worksheet you would use the following format:

=[January]Sheet2!A1+B2

If the name of the workbook contains spaces, it must be enclosed in single quota-
tion marks, along with the sheet name as follows:

='[January 2006]Sheet2'!A1+B2

If the other workbook is not open, you will need to enter the full path to the
reference:

='C:\My Documents\[January 2006]Sheet2'!A1+B2

If you have several worksheets containing similar data, it is also quite likely that
you will want to create formulas that take values from the different worksheets—for
example, to summarize the data across the worksheets. You can use a 3D reference to
refer to a cell or range on multiple worksheets. A 3D reference will take a format sim-
ilar to Sheet1:Sheet3!A1. For example, if you store sales data for each month on
separate worksheets and cell J25 in each worksheet contains the monthly total, you
can create a summary worksheet of totals for the year and use the following 3D for-
mula to sum the totals for all the months:

=SUM(Sheet1:Sheet12!J25)

To enter a 3D SUM function, you can type in the 3D reference directly or you can
select the sheets and cells with the mouse.

1. Select the cell where you want the result of the formula to appear.

2. Type =SUM( in the cell.

3. Click the tab for the first worksheet. Hold down the Shift key and click the tab
for the last worksheet.

4. Select the cell containing the value that you want to sum.

5. Type ) to close the parentheses and press Enter to finish the formula.

TIP Define names for 3D cell references to simplify the process of entering 3D
formulas. You will need to enter the 3D reference in the Refers to box in the
New Name dialog box (see Chapter 3 for information on how to define
names). You can then use the defined name in your 3D formula instead of
selecting the worksheets and cells.
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Not all functions can be used as a 3D formula. Here is a list of functions that can
be used in 3D formulas:

AVERAGE AVERAGEA

COUNT COUNTA

MAX MAXA

MEDIAN MIN

MINA OR

PERCENTILE PRODUCT

QUARTILE RANK

SKEW SMALL

STDEV STDEVA

STDEVP STDEVPA

SUM VAR

VARA VARP

VARPA

Array Formulas
An array formula acts on two or more sets of arguments, performing multiple calcu-
lations, and can return either a single result or multiple results. Each array argument
must have the same number of rows and columns. Array formulas are created in a
similar way to ordinary formulas except that instead of pressing the Enter key when
you have finished typing the formula, you press Ctrl+Shift+Enter to enter an array
formula. Excel will automatically insert the formula between {} (curly braces) to indi-
cate that it is an array formula.

Using an Array to Produce a Single Result
By using an array formula that produces a single result, you can enter a single formula
to perform a calculation that otherwise would require multiple formulas. For exam-
ple, the array formula shown in cell B5 in Figure 10-3 calculates the total hours
required to produce an array of products without the need to calculate the total for
each product first. The array formula is created by entering the formula into B5 as
follows:

=SUM(B2:D3*B3:D3)

You then press Ctrl+Shift+Enter. Excel calculates the total by multiplying the number
of units and hours per unit for each product and adding each total together. As you
can see from the formula bar, Excel automatically encloses the formula in braces.
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Figure 10-3. To use an array formula to produce a single result, 
type the formula and press Ctrl+Shift+Enter.

Using an Array to Produce Multiple Results
In some situations you may use an array within a formula, or a function will require
an array of values as an argument. It is also possible to construct a formula that will
return an array as its result. If you want an array formula to return multiple results,
you must enter it into a range that contains the same number of rows and columns as
the array arguments. Figure 10-4 shows a simple example of an array formula being
used to produce multiple results. In this example, the array formula is used to calcu-
late the total labor cost to produce the given number of units for each of the three
products. The window on the right shows the formulas used.

Figure 10-4. To use an array formula to produce multiple results, make sure that you
select a range that contains the same number of rows and columns as the array
arguments.

To enter the array formula in Figure 10-4, you would select the range that you
want to use for the array formula (cells B5:D5 in Figure 10-4) and enter the formula
using the range reference for the cells that correspond to the results cells. In this
example, the labor cost is calculated by multiplying the Total hours for each product
(B4:D4) by the Hourly rate (cell B7) so the formula will be =B4:D4*B7. Do not press
Enter—to enter the formula as an array, you must press Ctrl+Shift+Enter. Excel will
insert the same formula in each cell; however, it will calculate the result for each cell
by using the input value in the corresponding cell.
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When working with an array, you must select all the array cells. If you try to edit
or delete part of an array, Excel will display an error message. As Excel treats all cells
in an array as a single unit, you must select the entire array before making any
changes to it. You can quickly select all the cells in an array by clicking one of the cells
and pressing Ctrl+/. To edit an array formula, you must select all the array cells, make
the necessary changes, and press Ctrl+Shift+Enter to enter the amended array for-
mula. To change the size of an array, select all the cells, activate the formula bar, and
press Ctrl+Enter to make the array formula an ordinary formula. You can then change
the cell range and press Ctrl+Shift+Enter to reenter the formula as an array. Finally, to
delete an array you must select all the cells and press Delete.

Using Array Constants
If you do not want to refer to worksheet cells in an array, you can enter the values
directly into the array as arguments. To use an array constant in a formula, use the
following guidelines:

• Enclose all the values in braces ({})

• To enter values as a column, separate each value with a semicolon (;); for
example, {2;4;6;8} would represent the following:

2

4

6

8

• To enter values as a row, separate each value with a comma (,); for example,
{3,5,7,9} would represent the following:

3 5 7 9

• Use both commas and semicolons to structure the values in a matrix; for
example, {2,3,4,5;6,7,8,9} will enter the values in a range of two rows and
four columns as follows:

2 3 4 5

6 7 8 9

Controlling When Formulas Are Calculated
By default, Excel will recalculate any formulas in a worksheet as soon as any of their
input data changes. If your worksheet is particularly large or contains multiple com-
plex formulas, it can take a few seconds, or longer, to recalculate each time a change
is made. It may, therefore, be beneficial to switch to manual calculation if you are
editing a large worksheet so that you can control when Excel recalculates. You can
turn off automatic calculation and switch to manual calculation by selecting the For-
mulas tab on the Ribbon and, in the Calculation group, clicking the down arrow
beside Calculation Options and selecting Manual from the dropdown menu. When
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you are ready to recalculate, click Calculate Now in the Calculation group (or press
F9) to recalculate all open worksheets or Calculate Sheet in the Calculation group (or
press Shift+F9) to recalculate the active worksheet only.

TIP When using manual calculation, the word Calculate will appear in the
Status bar any time the data in your worksheet changes to indicate that you
need to recalculate.

Using Functions

Excel functions can be used on their own, as part of a formula or even as the argu-
ments for other functions. Although functions are used to perform a diverse range of
calculations each function has a similar format: 

NAME(argument1, argument2, …)

Function names are often displayed in uppercase letters (although they do not have to
be entered in uppercase). Function arguments (if required) are always enclosed in
parentheses and separated by commas. Even if a function does not have any argu-
ments, the parentheses are still included; for example, you enter the TODAY function,
which is used to return the current date, as =TODAY(). Arguments are the input data
used to process the function and can be optional or required. Text, numbers, expres-
sions, cell references, ranges, defined names, arrays, and the outcome of other functions
can all be used as function arguments. In this section we will look at some of the more
useful functions available in Excel 2007.

To input a function into a cell or a formula, you can simply type it in directly or
you can select it in Formula AutoComplete. If you are not sure which function you
require, you can select the Formulas tab on the Ribbon and browse through the vari-
ous categories in the Function Library group (see Figure 10-5) to help you identify the
correct function.

Figure 10-5. Select a category in the Function Library to view 
all the functions in that category or use the Insert Function 
command to open the Insert Function dialog box.

As Figure 10-5 shows, the Financial, Logical, Text, Date & Time, Lookup & Ref-
erence, and Math & Trig categories are clearly displayed in the Function Library
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group. The Statistical, Engineering, Cube, and Information categories can be accessed
by clicking More Functions. For convenience, a Recently Used category is also avail-
able, or you can click the down arrow below the AutoSum icon to access the popular
Sum, Average, Count Numbers, Max, or Min functions. If you prefer to search for a
function using the traditional Insert Function dialog box, you can click Insert Func-
tion in the Function Library group.

If you select a function from the Function Library or the Insert Function dialog
box, the Function Arguments dialog box will appear. The Function Arguments dialog
box helps you to enter a function correctly by listing the arguments that can be
included in the function along with fields where you can enter the values or cell or
range references for each argument. It also provides a brief description of the formula
and the selected argument as well as an indication of the result given the current
entries. Figure 10-6 shows an example of the Insert Function dialog box for the FV
function used to calculate the future value of an investment.

Figure 10-6. You can insert the arguments into a function by entering values 
or cell references into the field for each argument.

The remainder of the chapter will examine some of the more popular functions
from the Financial, Logical, Text, Date & Time, Lookup & Reference, Math & Trig,
Statistical, Information, and Database categories.

Financial Functions
Excel is often used to perform calculations involving money, from basic home budg-
ets to complex financial decision making. Consequently, Excel’s function library
contains over 50 financial functions that can be used to calculate everything from
loan repayments to the future value of an investment.
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The FV Function
In financial models the future value of an investment is equal to the present value plus
interest or the combined value of all the deposits over the term of the investment
plus any interest. The FV function will return the future value of an investment based
on periodic, constant payments and a constant interest rate. You use the syntax 

FV(rate, nper, pmt, pv, type)

where

• rate is interest rate per period; if payments are monthly this will be divided
by 12.

• nper is the total number of payments.

• pmt is the fixed amount deposited each period (assumed to be zero).

• pv is the initial deposit or present value (assumed to be zero).

• type is 0 if payment is due at the end of a period or 1 if payment is due at the
beginning of a period (the default is 0).

As the amount deposited each period (pmt) and the initial deposit (pv) are pay-
ments they must be entered as negative values. For example, the FV function for an
investment of a lump sum of $15,000 that has an annual interest rate of 6% over
5 years would be as follows:

=FV(0.06, 5,, -15000)

As there are no periodic deposits, we can omit the pmt argument (although you
still need to include the comma) and as we have not entered a value for type, Excel
will use the default. The FV function indicates that the future value of this investment
would be $20,073.38.

If an alternative investment involves a series of monthly deposits of $250 per
month over a 5-year period with no initial deposit, the function arguments would be
as follows:

=FV(0.06/12,5*12,-250)

In this example, as the deposits are made monthly, the interest rate is divided by
12 and the number of periods is multiplied by 12. The future value of this investment
is calculated at $17,442.51.

NOTE The units for rate and nper should always be consistent; for example,
if the payment periods are monthly the years the payments are made should
be multiplied by 12 and the annual interest rate should be divided by 12 to
calculate the monthly equivalent.
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The PV Function
The PV function returns the present value of an investment—that is, the total amount
that a series of future payments is worth now or the original loan amount for loan
repayments. With the PV function, the monthly payments will be constant. The syn-
tax of the PV function is

PV(rate, nper, pmt, fv, type)

where

• rate is the interest rate (if payments are monthly this must be divided by 12).

• nper is the total number of payments (multiply years by 12 for monthly
payments).

• pmt is the amount of the periodic payments.

• fv is the future value of the investment (for a loan this will be 0).

• type is 0 if payments are made at the end of the period or 1 if they are made at
the beginning of the period.

The following function shows how you can use the PV function to calculate the
original loan amount for a 36-month loan where the monthly payments are $396.24
and the annual interest rate is 4.5%:

=PV(0.045/12, 36, -396.24)

The function returns a value of $6999.99 as the original loan amount.

The NPV and XNPV Functions
The NPV function will return the net present value of an investment based on a dis-
count rate and a series of future payments (negative values) and income (positive
values). Unlike PV, the payments (or income values) do not have to be fixed. Its
syntax is

NPV(rate, value1, value2, …)

where

• rate is the discount rate (e.g., rate of inflation or cost of capital) over one period.

• value1, value2, etc., are 1–254 arguments that represent payments (negative)
and income (positive).

The values must be spaced equally in time—for example, yearly.
NPV is based on future cash flows. If the initial investment is made at the begin-

ning of the first period, it must be added to the NPV result and not included with the
other values (arguments). If the investment is made at the end of the first period, it is
included with the arguments.
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For example, you can use the NPV function to calculate the net present value of
an investment where $15,000 must be paid a year from now and annual incomes
of $4,800, $4,700, $5,500 and $4,900 are expected for the four years after that; the
discount rate is 12%. As the initial investment is made at the end of the first period, it
will be included with the other values; therefore, the function should be entered as
follows:

=NPV(0.12, -15000, 4800, 4700, 5500, 5800)

The function will return a net present value of $545.47.
If the investment is made at the beginning of the first period, it will be added to

the NPV instead of included with the values. The formula will be

=NPV(0.12, 4800, 4700, 5500, 5800)+-15000

This time the net present value will be $633.32.
The XNPV function (which was previously available in the Analysis TookPak

add-in) allows you to calculate the net present value where the cash flows are not
spaced equally in time. Its syntax is

XNPV(rate, values, dates)

where

• rate is the discount rate (e.g., rate of inflation or cost of capital) over one period.

• values is the series of cash flows that corresponds to the schedule of dates and
must contain at least one positive and one negative value. The initial payment
at the beginning of the investment can be included with the other values.

• dates is the schedule of dates that corresponds to the cash flows. The first date
must be the initial cash flow and all other dates must be later than this, although
they can be in any order.

For example, if the cash flows are in cells B3:B8 and the dates that the cash flows
occur are in cells C3:C8, you could use the following formula to calculate the net
present value given a discount rate of 12%:

=XNPV(0.12, B3:B8, C3:C8)

The PMT Function
The PMT function calculates the payments required for a loan based on constant pay-
ments and a constant interest rate (e.g., a fixed-rate mortgage). Its syntax is

PMT(rate, nper, pv, fv, type)
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where

• rate is the interest rate (if payments are monthly, divide it by 12).

• nper is the total number of payments (monthly repayments over 5 years will
equal 60).

• pv is the present value (this will be negative for a loan).

• fv is the future value.

• type is 0 if payment is made at the end of the period or 1 if payment is made at
the beginning of the period.

For example, you can use the PMT function to calculate the monthly payments
required for a $150,000 loan, paid back over 25 years at an interest rate of 4.75%, by
entering the following formula:

=PMT(0.0475/12, 25*12, -150000)

The monthly payments are calculated at $855.18.

The RATE Function
The RATE function is used to return the interest rate of an annuity or loan. Its syntax is

RATE(nper, pmt, pv, fv, type, guess)

where

• nper is the number of payments.

• pmt is the fixed payment amount (this will be negative for a loan payment).

• pv is the present value.

• fv is the future value.

• type is 0 if the payment is at the end of the period or 1 if the payment is at the
beginning of the period.

• guess is assumed to be 10% if no other value is entered.

To use the RATE function to calculate the interest rate that is being charged for a
loan where $9,000 is being paid back at $600 per month over 24 months, you would
enter the arguments as follows:

=RATE(24, -600, 9000)

The interest rate is calculated at 4%, or 4.16% when displayed to two decimal places.
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Logical Functions
Excel’s Function Library includes seven logical functions: AND, OR, NOT, TRUE,
FALSE, IF, and IFERROR. Logical functions return a value of TRUE or FALSE and
are often used in combination with other functions or as part of a formula.

The AND Function
The AND function will return the value TRUE if all of its arguments are TRUE and
the value FALSE if any of its arguments are FALSE. The arguments for the AND func-
tion must evaluate to logical values such as TRUE or FALSE or must be arrays or
references that contain logical values. Its syntax is

AND(logical1, logical2, …)

where logical1, logical2, etc., are up to 255 conditions that will be evaluated to either
TRUE or FALSE.

For example, if cell A1 contains the value 25, the function

=AND(A1>20, A1<30)

will return TRUE because A1 is greater than 20 AND A1 is less than 30. If cell A1
contains the value 30, the function will return FALSE because 30 is greater than 20
but is not less than 30; therefore, both conditions are not TRUE.

The OR Function
The OR function is similar to the AND function except that it will return a value of
TRUE if any of its arguments are TRUE, and it will return FALSE if all of its argu-
ments are FALSE. The arguments for the OR function must evaluate to logical values,
such as TRUE or FALSE, or must be arrays or references that contain logical values.
Its syntax is

OR(logical1, logical2, …)

where logical1, logical2, etc., are up to 255 conditions that will be evaluated to either
TRUE or FALSE.

For example, if cell A1 contains the value 25 and cell A2 contains the value 35,
the formula

=OR(A1>30, A2>40)

will return FALSE as neither argument is TRUE. If cell A1 contains the value 31 and
cell A2 contains the value 35, the function will return TRUE because one of the con-
ditions is now TRUE.
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The NOT Function
The NOT function reverses the value of its argument and is generally used to ensure
a value is not equal to a particular value. Its syntax is

NOT(logical)

where logical is a value or expression that can be evaluated to TRUE or FALSE. If
logical is FALSE, the NOT function will return TRUE; if logical is TRUE, the NOT
function will return FALSE. For example, if cell A1 contains the value 5, the formula

=NOT(A1=5)

will return FALSE.

The TRUE and FALSE Functions
The TRUE function will return the logical value TRUE and its syntax is TRUE ().
Similarly, the FALSE function will return the logical value FALSE using the syntax
FALSE(). Of course, you can simply enter the value TRUE or FALSE into a cell; how-
ever, the functions are provided to facilitate compatibility with other spreadsheet
applications.

The IF Function
The IF function will return one value if the result of a logical test is TRUE and
another value if the result of the logical test is FALSE. Its syntax is

IF(logical_test, value_if_true, value_if_false)

where

• logical_test is a value or expression that can be evaluated to either TRUE or
FALSE.

• value_if_true is the value that is returned if logical_test is TRUE.

• value_if_false is the value that is returned if logical_test is FALSE.

The following example illustrates an IF function being used to determine if a stu-
dent’s examination result (in cell D2) is a Pass or a Fail, where the pass mark is 50:

=IF(D2>=50, "Pass", "Fail")

The function will display the text Pass if the value in D2 is greater than or equal to
50; otherwise, it will display Fail.

IF functions are commonly nested within each other to return a variety of results
depending on the value of a cell. For example, we can use nested IF functions to dis-
play the student’s grade from A to D depending on their examination result. A score
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of 85 or over will equal an A grade, 70–84 will equal a B, 55–69 will be a C, and
40–54 will be a D. A result of less than 40 will be Ungraded. When creating nested
functions, it is often useful to write the function out in words first:

IF(Mark>=85, "A",

IF(Mark>=70, "B",

IF(Mark>=55, "C",

IF(Mark>=40, "D", else "Ungraded"))))

We can then nest our four IF statements into one formula, as follows:

=IF(D2>=85, "A", IF(D2>=70, "B", IF(D2>=55, "C", IF(D2>=40, "D",
"Ungraded"))))

When nesting IF statements, check the formula to make sure that the number of
left and right parentheses balance. Excel will usually alert you and suggest a correc-
tion if they don’t.

The IFERROR Function
The IFERROR function will return a value that you specify if a formula results in an
error value (i.e., #NA, #Value!, #Ref!, #Div/0!, #Num!, #Name?, or #Null). Other-
wise, it will return the result of the formula. Its syntax is

IFERROR(value, value_if_error)

where

• value is the argument to be evaluated.

• value_if_error is the value to return if the formula produces an error.

The IFERROR function can be used to identify and handle errors in a formula;
for example, the formula

=IFERROR(C3, "Incorrect calculation")

will display the text Incorrect calculation if the formula in C3 evaluates to an error
value.

If the value argument is an array formula, IFERROR will return an array of
results corresponding to each cell in the range specified in value. For example, you
could use IFERROR to trap errors when the values in cells A1:A5 are divided by the
values in cells B1:B5 by selecting cells C1:C5, entering the formula

=IFERROR(A1:A5/B1:B5, "Incorrect calculation")

and pressing Ctrl+Shift+Enter to enter an array formula. Each cell in the range C1:C5
will contain the result of the corresponding division calculation; otherwise, the text
Incorrect calculation will appear where there is a blank cell in B1:B5.
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Text Functions
While functions are most commonly associated with numerical data, Excel does pro-
vide a suite of text functions that can be used with text strings or cells containing text
strings. In this section, we will discuss functions that can be used to change the case of
text, concatenate (join) text strings, and even replace portions of text strings with
substitute text.

The CONCATENATE Function
The CONCATENATE function is used to join two text strings together to make a
single text string. Its syntax is

CONCATENATE(text1, text 2, …)

where text1, text2, etc., are text strings, numbers, or individual cell references.
For example, if cell B2 contains the text Monday and cell C2 contains the time

5.00PM, the formula

=CONCATENATE(B2, " at ", C2)

will return the string “Monday at 5.00PM”. You can concatenate up to 255 text
items using the CONCATENATE function. You can also concatenate text items using
the ampersand (&) calculation operator. Note that strings will be concatenated with-
out an intervening space character; therefore, you need to include this in the
concatenation—for example, =CONCATENATE(A1, " ", B1) or =A1& " " &B1.

The LOWER, UPPER, and PROPER Functions
The LOWER, UPPER, and PROPER functions all operate in a similar manner in that
they change the case of text. Consequently, their syntax is similar:

LOWER(text), UPPER(text) and PROPER(text)

where text is a text string or reference for a cell containing text.
The LOWER function will convert uppercase letters to lowercase, the UPPER

function will convert lowercase letters to uppercase, and the PROPER function will
capitalize the first letter of each text string and any letter that occurs after a character
other than a letter. For example, if cell C4 contains the string “Room GF-2b”, the
three functions will return the string as follows:

=LOWER(C4)

will return “room gf-2b”;

=UPPER(C4)
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will return “ROOM GF-2B”; and

=PROPER(C4)

will return “Room Gf-2B”.

The EXACT Function
The EXACT function is used to compare two text strings and will return TRUE if
they are identical and FALSE if they are not. The EXACT function is case-sensitive
but will ignore differences in formatting and is often used to check data being entered
into a worksheet. Its syntax is

EXACT(text1, text2)

where text1 and text2 are the two text strings that you want to compare.
If cell A1 contains the text Sales and cell B1 contains the text sales, the function

=EXACT(A1,B1)

will return FALSE. You can also use the double equals (==) comparison operator to
test if two strings are identical.

The TRIM and CLEAN Functions
The TRIM function will remove spaces from text except for single spaces between
individual words and is commonly used to “tidy up” imported data that has incon-
sistent spacing. Its syntax is

TRIM(text)

where text is the text that you want to remove additional spaces from.
The CLEAN function, which has a similar syntax,

CLEAN(text)

operates in the same manner but will remove all nonprinting characters (i.e., 7-bit
ASCII code values 0–31). The TRIM function will not remove nonbreaking space
characters.

The LEN Function
If you want to count the characters in a string, you can use the LEN function. The
LEN function is often used as part of a formula or with other functions like the IF
function and its syntax is

LEN(text)

where text is the string whose characters you want to count. The LEN function
includes any spaces in the string in the result; therefore, the formula
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=LEN("Ninth Street, Berkeley CA")

will return 25.

The SUBSTITUTE and REPLACE Functions
At times you may want to use a function to replace part of a text string with other
text. Excel provides two functions for this purpose: the SUBSTITUTE function and
the REPLACE function. The SUBSTITUTE function can be used when you know the
current characters that you want to replace even if you do not know their position in
the string. Its syntax is

SUBSTITUTE(text, old_text, new_text, instance_num)

where

• text is the text, or the reference of the cell containing the text, whose characters
you want to substitute.

• old_text is the current text you want to replace.

• new_text is the text that you want to replace old_text with.

• instance_num specifies which occurrence of old_text you want to replace. If it is
omitted, all occurrences of old_text will be replaced.

For example, the formula

=SUBSTITUTE("November 11, 2011", "1", "2", 4)

will only substitute the fourth instance of 1 and will return November 11, 2012,
whereas

=SUBSTITUTE("November 11, 2011", "1", "2")

will substitute all occurrences of 1 and will return November 22, 2022.
The REPLACE function can be used if you do not know the exact text to be

replaced but you do know its position within the string. Its syntax is

REPLACE(old_text, start_num, num_chars, new_text)

where

• old_text is the text, or the reference of the cell containing the text, that contains
characters you want to replace.

• start_num is the position of the first character in old_text that you want to
replace.

• num_chars is the number of characters in old_text that you want to replace
with new_text.

• new_text is the text that will replace the characters in old_text.

CHAPTER 10 FORMULAS AND FUNCTIONS 211



For example, if cell A1 contains 1234-5678, the formula

=REPLACE(A1, 5, 1, "*")

will return 1234*5678, whereas the formula

=REPLACE(A1, 5, 4, "*")

will return 1234*8.

The CODE and CHAR Functions
The CODE function can be used to return the numeric code for a character depend-
ing on the character set used by the computer (i.e., ANSI for Windows or Macintosh
character set for a Macintosh). Its syntax is

CODE(text)

where text is the text that you want to find the code for. If text is a string, the code for
the first character will be returned. For example,

=CODE("a")

will return 97, as will

=CODE("apple")

The CHAR function will perform the opposite of the CODE function and will
return the character represented by a numeric code. Its syntax is

CHAR(number)

where number is a number between 1 and 255. For example,

=CHAR(65)

will return the uppercase letter A.

Date and Time Functions
The Excel Function Library contains several functions related to the display and
analysis of dates and times. These include functions to return the current date or date
and time, or to convert dates into Excel’s date-time code (the serial numbers that
Excel uses to represent dates and times). Excel uses December 31, 1899, as its starting
point for dates and stores all dates since then as the number of days after that date.
Therefore, January 1, 1900, is 1 and January 1, 2007, is 39083. Times are repre-
sented as fractions of a day starting at midnight, so noon on January 2, 1900, would
be 2.5 or 6.00 PM on January 2, 2007, would be 39084.75. By storing dates and
times like this, Excel is able to facilitate a variety of calculations on date and time
values.
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Problems may arise when the year is entered as two digits because different ver-
sions of Excel may treat them differently. Prior to Excel 97, a year entered as 00 to 19
is assumed to be 2000 to 2019 and a year entered as 20 to 99 is interpreted as 1920
to 1999. However, in versions since Excel 97, a year entered as 00 to 29 is regarded
as being 2000 to 2029 and a year entered as 30 to 99 is assumed to be 1930 to 1999.
To avoid this problem, it is best to enter years as four digits. Alternatively, you can
change how Windows (and Excel) interprets two-digit years by doing the following:

1. Open the Windows Control Panel from the Start button and double-click the
icon for Regional and Language Options.

2. Make sure that the Regional Options tab is selected and click Customize to
open the Customize Regional Options dialog box.

3. Select the Date tab and adjust the value for the maximum year under “When a
two-digit year is entered, interpret it as a year between”.

4. Click OK to close the Customize Regional Options dialog box and click OK
again to close the Regional and Language Options dialog box.

The DATE Function
Excel’s DATE function will return the serial number that represents a given date using
the syntax

DATE(year, month, day)

and can be used to build dates out of components that have been generated sepa-
rately. If the format of the cell was General before the function was entered, the result
will be formatted as a date.

In the DATE function, the year argument can be entered as a one- to four-digit
number; however, it is best to use four-digit values where possible to avoid inconsis-
tencies. For example, Excel will interpret

=DATE(7,8,16)

as August 16, 1907, and not 2007.
The month argument can be entered as an integer from 1 to 12 representing the

month. If a negative number is entered for the month, Excel will subtract that number
of months plus one from the first month of the specified year. Therefore,

=DATE(2008, -2, 23)

will return October 23, 2007. If a value over 12 is entered as the month argument,
Excel will adjust the year accordingly so that

=DATE(2007,14,14)

will be returned as February 14, 2008.
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The DATEVALUE Function
The DATEVALUE function is similar to the DATE function except that it will return
the serial number for a date entered as text. Its syntax is

DATEVALUE(date_text)

where date_text is text that represents a date from January 1, 1900 (January 1, 1904,
if you are using a Macintosh) to December 31, 9999—for example “9-Dec-1973” or
“12-09-1973”. If no year component is included in date_text, the current year is used
and any time information in date_text is ignored.

The TODAY and NOW Functions
The TODAY function will return the serial number of the current date and the NOW
function will return the serial number of the current date and time. Neither function
requires any arguments and their syntax is simply TODAY() and NOW(), respec-
tively.

If the cell format was General prior to the function being entered, the result will
be formatted as a date. The TODAY and NOW functions can be used to enter the
date or date and time directly into a cell or as part of a formula, function, or expres-
sion. Both functions are dynamic and will update automatically when a worksheet is
recalculated or reopened. You can also enter the current date into a cell by pressing
Ctrl+; (semicolon), and you can enter the current time by pressing Ctrl+: (colon).
However, these values will not update when the worksheet is recalculated.

The DAY, MONTH, and YEAR Functions
You can use the DAY, MONTH, and YEAR functions to return the component parts
of a date as an integer. The DAY function will return the day of a date as a number
between 1 and 31, the MONTH function will return the month as a number between
1 and 12, and the YEAR function will return a value between 1900 and 9999 to rep-
resent the year. The syntax for the three functions is as follows:

DAY(serial_number)

MONTH(serial_number)

YEAR(serial_number)

where serial_number is a date entered directly into a the function or into a cell using
the DATE function or as the result of another formula or function.

For example, if cell C3 contains the date October 29, 2004, the functions will
return the following results:

=DAY(C3)

will return 29;

=MONTH(C3)

will return 10; and
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=YEAR(C3)

will return 2004.

NOTE Dates should be entered using the DATE function or as the result of
other formulas or functions.

The NETWORKDAYS Function
The NETWORKDAYS function can be used to calculate the number of working days
between two dates, that is, the number of days excluding weekends and days identi-
fied as holidays. Its syntax is

NETWORKDAYS(start_date, end_date, holidays)

where

• start_date is a date representing the start date.

• end_date is a date representing the end date.

• holidays is optional and is entered as dates or a range of cells or an array
constant of the dates that represent the holidays to be excluded.

All dates should be entered using the DATE function or as the result of other
functions or formulas. For example, if cell A1 contains the date December 01, 2007;
cell A2 contains January 31, 2008; cell A3 contains December 25, 2007; and cell A4
contains January 01, 2008, the formula

=NETWORKDAYS(A1, A2, A3:A4)

will return 42—the number of working days between December 01, 2007, and Janu-
ary 31, 2008, excluding the Christmas Day and New Year’s Day holidays.

The WORKDAY Function
The WORKDAY function allows you to calculate the date that is a given number of
days before or after a specified start date excluding any weekends or days identified
as holidays. Its syntax is

WORKDAY(start_date, days, holidays)

where

• start_date is a date representing the start date.

• days is the number of days before or after the start date (excluding weekends
and holidays) that you want to calculate the date for (a positive number will
return a future date and a negative number will return a past date).

• holidays is optional and is entered as dates or a range of cells or an array
constant of the dates that represent the holidays to be excluded.
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Therefore, if cell A1 contains the date December 01, 2007; cell A2 contains 28;
cell A3 contains December 25, 2007; and cell A4 contains January 01, 2008, the
formula

=WORKDAY(A1, A2, A3:A4)

will return January 11, 2008 (or serial number 39458).

The WEEKDAY Function
If you want to know which day of the week a date will fall on, you can use the
WEEKDAY function. Its syntax is

WEEKDAY(serial_number, return_type)

where serial_number is the serial number of the date you want to know the day for
and return_type specifies the type of return value.

By default, return_type is 1 and will return a number from 1 to 7, where 1 is Sun-
day and 7 is Saturday for a given date unless you specify a different return type. If you
enter 2 for return_type, the numbers used will be 1 for Monday through 7 for Sunday.
A return_type of 3 will display 0 for Monday through 6 for Sunday. For example, if
cell A4 contains the date January 01, 2007, the formula

=WEEKDAY(A4)

will return 2. If the formula is entered as

=WEEKDAY(A4, 2)

the result will be 1.

NOTE Dates should be entered using the DATE function or as the result of
other formulas or functions.

Lookup and Reference Functions
As the name implies, Lookup and Reference functions are used to return values by
looking up corresponding values in tables, vectors, references, arrays, and so forth.
The GETPIVOTDATA function used to construct PivotTables is an example of a
Lookup and Reference function. In this section we are going to look at three more
examples: the HLOOKUP, VLOOKUP, and LOOKUP functions.

The HLOOKUP and VLOOKUP Functions
The HLOOKUP (horizontal) function will search for a value in the top row of a table
or array of values and return the corresponding value from the same column in a row
that you specify. The VLOOKUP (vertical) function will search for a value in the first
column of a table or array and return a corresponding value in the same row and
from a column that you specify. The syntax for each of the functions is
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HLOOKUP(lookup_value, table_array, row_index_num, range_lookup)

VLOOKUP(lookup_value, table_array, col_index_num, range_lookup)

where

• lookup_value is the value to look for in the first row/column of the table. This is
usually the cell reference where you will enter the value you wish to look up.

• table_array is usually the cell references (or defined name) for the table or array.

• row_index_num/col_index_num is the number of the row/column that contains
the value you want to return.

• range_lookup is a logical value indicating if you want to return an exact match
or an approximate match. If this is FALSE, the lookup function will only return
an exact match; otherwise #N/A will be returned. If it is TRUE or omitted, an
exact or approximate match is returned. If an exact match is not found, the
function will return the next largest value that is less than lookup_value.

TIP If range_lookup is TRUE, the first row of the HLOOKUP table or the first
column of the VLOOKUP table must be sorted in ascending/alphabetical
order; otherwise, the function may not return the correct result.

Figure 10-7 shows an example of a horizontal lookup table and a vertical lookup
table.

Figure 10-7. Use the HLOOKUP or VLOOKUP function to search for a given value and return
the corresponding value in the specified row or column.
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In the horizontal lookup table in Figure 10-7, the lookup_value is cell A9 and the
table_array is the table (which has been given the defined name Elements) containing
the atomic number, symbol, name, and melting point of the elements. Cells B9 and C9
use HLOOKUP functions to retrieve the name and melting point, respectively, from
the Elements range for the element whose atomic number is entered in cell A9. To
return the element’s name (from row 3 of the Elements table) in cell B9 you would
enter the following formula:

=HLOOKUP(A9, Elements, 3)

To return the melting point of the element (row 4 of the Elements table) in cell C9,
you would enter this formula:

=HLOOKUP(A9, Elements, 4)

The vertical lookup table in Figure 10-7 uses cell G3 as the lookup_value cell and
the table_array has been named Schools. Cell G4 uses the following VLOOKUP func-
tion to return the Head of School (column 2 of the Schools table) for the school
entered in G3:

=VLOOKUP(G3, Schools, 2)

Similarly, cell G5 returns the telephone extension number for the school (column 3
of the Schools table) using the following function:

=VLOOKUP(G3, Schools, 3)

TIP If the lookup_value is a text string, you can use wildcard characters (* and ?)
but make sure that range_lookup is set to FALSE.

The LOOKUP Function
If your data is not arranged in tabular form or if the value you want to look up is not
in the first row or column, you can use the LOOKUP function instead of HLOOKUP
or VLOOKUP. The LOOKUP function looks for a value in a one-row or one-column
range and returns the corresponding value in the same position in a second one-row
or one-column range. Its syntax is

LOOKUP(lookup_value, lookup_vector, result_vector)

where

• lookup_value is the value to be looked for in the lookup_vector.

• lookup_vector is the one-column or one-row range, sorted in ascending order,
that contains the values to be looked up.

• result_vector is the one-column or one-row range, the same size as
lookup_vector, that contains the values to be returned.
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For example, Figure 10-8 shows how you could use the LOOKUP function to
return a value in the first column of a table (Employee number) by looking up a value
in the middle of the table (Last name).

Figure 10-8. You can use the LOOKUP function to look up a value that is 
not in the first column of the table.

In Figure 10-8, the lookup_value is cell B18, the lookup_vector is the Last name
column (C4:C15), and the result_vector is the Employee number column (A4:A15).
The LOOKUP function to return the employee number for a given last name from the
table in Figure 10-8 is as follows:

=LOOKUP(B18, C4:C15, A4:A15)

Math and Trigonometry Functions
While many of Excel’s math and trigonometry functions are used for specific mathe-
matical operations, some of them are also useful in a wider context. In particular, the
SUM function is probably used by every Excel user at some stage. Functions like
ROUND, SUMPRODUCT, SUMIF, and the newly added SUMIFS also have a broad
range of applications within Excel worksheet models and are among the functions
outlined in this section.
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The ROUND, ROUNDDOWN, and ROUNDUP Functions
The ROUND, ROUNDDOWN, and ROUNDUP functions are used to round a num-
ber to a specified number of digits and can be useful if decimal places are insignificant
or you want to approximate amounts. The syntax for each of the three functions is
similar and is

ROUND(number, num_digits)

ROUNDDOWN(number, num_digits)

ROUNDUP(number, num_digits)

where number is a number or cell reference and num_digits is the number of digits to
which it will be rounded. For example,

=ROUND(9.87654, 2)

will return 9.88.
Although this may appear to be the same as formatting a number to 2 decimal

places, rounding a number actually changes its value, not just how it is displayed.
If num_digits is 0, number will be rounded to the nearest integer and if num_digits

is less than 0, number will be rounded to the left of the decimal point. Therefore,

=ROUND(9.87654, 0)

will return 10 and

=ROUND(789.87, -1)

will return 790.
The ROUNDDOWN and ROUNDUP functions operate in a similar way to

ROUND but can be used if you want to be specific about whether a number is
rounded down toward 0 or up away from 0. Therefore, if cell A1 contains the value
789.499, the formula

=ROUNDDOWN(A1, 2)

will return 789.49 and the formula

=ROUNDUP(A1, 2)

will return 789.5.

The EVEN and ODD Functions
You can also use the EVEN or ODD functions to round numbers up to the nearest
even or nearest odd number, respectively. The number, whether positive or negative,
will always be rounded up away from 0. For example, if cell A2 contains 1.3,

=EVEN(A2)
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will return 2 and

=ODD(A2)

will return 3. If cell A3 contains -1.3,

=EVEN(A3)

will return -2 and

=ODD(A3)

will return -3.

The SUMPRODUCT Function
Excel’s SUMPRODUCT function can be used to multiply corresponding components
in specified arrays and return the sum of those products. Its syntax is 

SUMPRODUCT(array1, array2, array3 …)

where array1, array2, array3, and so on are up to 255 arrays whose components you
want to multiply and then add.

For example, the formula

=SUMPRODUCT(A1:B2, C1:C2)

will return the same result as the formula

=A1*C1 + B1*D1 + A2*C2 + B2*D2

The SUMIF and SUMIFS Functions
The SUMIF function allows you to specify criteria and then sum those cells in a range
that meet the criteria. Its syntax is

SUMIF(range, criteria, sum_range)

where

• range is the range of cells that you want to evaluate using the criteria.

• criteria is a number, text, cell reference, or expression that defines which cells
will be added.

• sum_range is the range of cells that will be added if their corresponding cells in
range meet the criteria. sum_range is optional and, if it is omitted, the cells in
range that meet the criteria will be added.
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Figure 10-9 shows an example of SUMIF being used to total the expenses for
each of three different projects. In the example, the range is cells B2:B12 (named
Project) and the sum_range is cells C2:C12 (named Cost). The result in cell C14 is cal-
culated using cell B14 as the criteria and the function is entered as

=SUMIF(Project, B14, Cost)

The totals in C15 and C16 are calculated in a similar manner, with the criteria
argument being replaced by B15 and B16, respectively.

Figure 10-9. The SUMIF function is used to sum those cells 
within a range whose contents match the specified criteria.

If you want to evaluate the cells in a range using multiple criteria, you can use the
SUMIFS function. SUMIFS can accept up to 127 criteria in the form of numbers, text,
cell references, or expressions. Its syntax is

=SUMIFS(sum_range, criteria_range1, criteria1, criteria_range2, criteria2,
…)

where

• sum_range is the range of cells that you want to sum.

• criteria_range1, criteria_range2, etc., are the ranges in which the associated
criteria are to be evaluated.

• criteria1, criteria2, etc., are the criteria that will define which cells in sum_range
are to be added.

CHAPTER 10 FORMULAS AND FUNCTIONS222



Using the worksheet in Figure 10-9, SUMIFS can be used to find the total spent
on Travel for Project 101 by entering the following formula, assuming that cells
A2:A12 have been named Expense:

=SUMIFS(Cost, Expense, "Travel", Project, "101")

Note that the order of the arguments is different for the SUMIFS function than
for SUMIF and that sum_range is the first argument in SUMIFS but the third argu-
ment in SUMIF.

Statistical Functions
Excel is a popular tool for carrying out statistical analyses on data, and there are
numerous functions within the Function Library that can be used for calculating sta-
tistical measures, such as the average, median, mode, and standard deviation. In
addition, the functions that were previously available in the Analysis ToolPak add-in
have now been incorporated into the main Function Library so that they are readily
accessible. This section examines some of the more prevalent statistical functions that
are available in Excel and illustrates how they are typically used.

TIP To quickly find out the average, maximum, minimum, number of cells, or
number of cells containing numbers in a range of cells, right-click the Status
bar and select the Average, Maximum, Minimum, Count, or Numerical count
options. When you select a range of cells, Excel displays the selected statistics
in the Status bar.

The MAX, MIN, MAXA, and MINA Functions
The MAX and MIN functions allow you to quickly identify the largest and smallest
values respectively in a range of values. Their syntax is

MAX(number1, number2, …)

MIN(number1, number2, …)

where number1, number2, and so on are up to 255 numbers from which you want to
find the maximum or minimum value.

For example, we can use these functions to return the maximum and minimum
value for the length of reaction time for the different samples in the experiment
recorded in Figure 10-10.
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Figure 10-10. Reaction times for different samples in an 
experiment

Using the data in Figure 10-10, the formula

MAX(B2:B16)

will return 19 and the formula

MIN(B2:B16)

will return 12.
If you want to include text representations of numbers or logical values, you can

use the MAXA or MINA function to return the maximum or minimum value. A
value of TRUE will evaluate to 1 and FALSE will evaluate to 0; therefore, for example,

=MAXA(0.1, TRUE, 0.8, 0.4)

will return 1 (the value for TRUE) as it is the largest value, and

=MINA(TRUE, 0.5, 0.4, FALSE)

will return 0 (the value for FALSE) as the minimum value. In the example in 
Figure 10-10,

=MINA(B2:B16)

returns 0 as the minimum value.
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The AVERAGE, AVERAGEA, MEDIAN, and MODE Functions
Often, when working with numerical data, it is useful to compute measures of loca-
tion like the mean (average), median, and mode. These measures help you to assess
how close a value is to a typical value for the set. As their names imply, the AVERAGE,
MEDIAN, and MODE functions will display the average (arithmetic mean), median
(middle value), and mode (most frequently occurring value) for a range of values.
Text, logical values, or empty cells in an array or reference argument will be ignored;
however, logical values and text representations of numbers typed directly into the list
of arguments will be included. Using the data in Figure 10-10,

=AVERAGE(B2:B16)

will return 15.07962 (196 divided by 13),

=MEDIAN(B2:B16)

will return 15, and

=MODE(B2:B16)

will return 12.
In some datasets there may be more than one mode. Excel will only return the

first modal value and does not indicate if there is more than one mode. If there are no
repeated values, the MODE function will return a #N/A error.

If you want to find the mean of a range of values that includes logical values or
text representations of numbers, you can use the AVERAGEA function. Values of
TRUE will evaluate to 1 and values of FALSE will evaluate to 0; arrays or references
that contain text or empty text ("") will evaluate to 0, and if an argument is an array
or reference, only values within that array or reference are used—text and empty cells
are ignored. Therefore, the formula

=AVERAGEA(B2:B16)

in Figure 10-10 is calculated as 196 divided by 15 and will return a value of 13.06667
as the two cells containing the logical value FALSE are included in the calculation. If
you typed the values in cells B2:B16 directly into the AVERAGE function, it would
return the same result as the AVERAGEA function because logical values and text
representations of numbers are included when typed directly into the list of arguments.

As AVERAGEA also includes arguments that contain text, if cell B1 is included in
the calculation,

=AVERAGEA(B1:B16)

will return a value of 12.25 as the average is now calculated by dividing 196 by 16.
Including cell B1 in a calculation using the AVERAGE function will not affect the
result because cells containing text are ignored by the AVERAGE function.
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The STDEV, STDEVA, STDEVP, and STDEVPA Functions
A popular measure of statistical dispersion is the standard deviation, which measures
how the values in a dataset vary from the arithmetic mean. If all the values are close
to the mean, the standard deviation will be near to 0; the larger the standard devia-
tion, the more widely spread the values are. A standard deviation of 0 indicates that
all the values are equal.

Excel provides us with four functions for calculating the standard deviation of a
dataset, which operate in a similar manner to the AVERAGE function. The STDEV
function will return the standard deviation based on a sample and the STDEVP func-
tion will calculate the standard deviation based on an entire population. Both these
functions will ignore logical values and text. The STDEVA and STDEVPA functions
are similar to the STDEV and STDEVP functions but will include text and logical
values in the dataset, with text and values of FALSE evaluating to 0 and values of
TRUE evaluating to 1. All the standard deviation functions can be entered using a
similar format—for example, =STDEV(B2:B16).

The COUNT, COUNTA, COUNTBLANK, COUNTIF,
and COUNTIFS Functions
The COUNT function can be used to count the number of cells that contain numbers
or to count the numbers within a list of arguments. In the worksheet in Figure 10-10,
the formula

=COUNT(B2:B16)

returns a value of 13 as only the cells containing numbers are counted. To count all
the nonblank cells—that is, cells containing values, text, or error values—you can use
the COUNTA function. COUNTA will also include cells containing empty text ("").
In Figure 10-10 the formula

=COUNTA(B2:B16)

returns 15 because this time the two logical values of FALSE are counted as well as
the numbers. The COUNTBLANK function can be used to do the opposite of
COUNTA and count the number of cells that are blank.

If you want to count only those cells that meet specified criteria, you can use the
COUNTIF function. Its syntax is

COUNTIF(range, criteria)

where range is the range of cells you want to count and criteria is the number, text,
reference, or expression that defines which cells are to be counted.

In the worksheet in Figure 10-10, the formula

COUNTIF(B2:B16, ">15")

would return the value 6 because six cells in the range B2:B16 contain values greater
than 15.
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The COUNTIFS function operates in a similar way to COUNTIF except that it
allows you to specify more than one criterion. Its syntax is

COUNTIFS(range1, criteria1, range2, criteria2, …)

Again, using the worksheet in Figure 10-10, the formula

=COUNTIFS(B2:B16, ">15", B2:B16, "<18")

will return a value of 3 because three cells in the range B2:B16 contain values greater
than 15 and less than 18.

Information Functions
Information functions are probably not as commonly utilized in Excel as the other
types of function, but they may prove useful if information about cells, worksheets,
formulas, or applications is required. This section will take a brief look at the INFO
function and the different IS functions.

The INFO Function
The INFO function allows you to access information about the current operating
environment. Its syntax is

INFO(type_text)

where type_text specifies the information that you want.
Table 10-5 lists the possible values for the type_text argument and what each

returns.

Table 10-5. Values That Can Be Used for the type_text Argument in the INFO
Function

type_text Value What Is Returned

"directory" The path of the current directory or folder

"numfile" The number of active worksheets in open workbooks

"origin" The absolute cell reference of the top and leftmost cell visible in the
window preceded by $A—for example, $A:$G$6

"osversion" The current operating system version, for example Windows (32 bit)
NT 5.01

"recalc" The current recalculation mode, i.e., Automatic or Manual

"release" The current version of Microsoft Excel—for example, 12.0

"system" The name of the operating environment, i.e., mac for Macintosh or
pcdos for Windows
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Microsoft Office Excel 2007 no longer supports the "memavail", "memused",
and "totmem" type_text values, which could be used in previous versions to return
memory information. These type_text values will now return a #N/A error value.

The IS Functions
Excel has nine IS functions that will return a value of TRUE or FALSE depending on
the value being evaluated. They all have a similar syntax, which takes the format
ISBLANK(value), where value is a cell reference or function or formula result.
Table 10-6 outlines when each will return a value of TRUE.

Table 10-6. IS Functions

Function Returns TRUE If Value Refers To

ISBLANK An empty cell

ISERR Any error value except for #N/A

ISERROR An error value (i.e., #N/A, #VALUE!, #REF!, #DIV/0!, #NUM!, #NAME?,
or #NULL!)

ISLOGICAL A logical value (i.e., TRUE or FALSE)

ISNA The #N/A (value not available) error value

ISNONTEXT Any item that is not text (including a blank cell)

ISNUMBER A number

ISREF A reference

ISTEXT Text

NOTE There are also the ISODD and the ISEVEN functions, which accept a
number as their argument and will return TRUE or FALSE depending on
whether the number is odd or even.

Database Functions
If you are working with data that is set out in a list or database, you can use one of
Excel’s database functions to analyze the data based on criteria that you specify.
Twelve database functions are available in Excel 2007, among them DAVERAGE,
DCOUNT, DCOUNTA, DMAX, DMIN, and DSUM, which all operate in a similar
manner to their regular counterparts except that you can apply conditions to control
which records in the list are included in the function. The database functions all take
the format of

DFUNCTION(database, field, criteria)
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where

• database is the range of cells that you want to evaluate using the criteria.

• field is the name of the field or column that is to be used in the function. This
can be entered using the column name, enclosed in double quotation marks,
or by entering the number that refers to the column’s position within the list.

• criteria is the range of cells that contain the conditions that will be used to
determine which cells are included in the operation. The criteria range works
in the same way as it does for advanced filtering and must include at least
one column heading and one cell below the column heading containing the
condition for the column. If all the criteria fields are blank, all the records in
the list will be used in the operation. See the “Advanced Filtering” section in
Chapter 5 for more information on creating criteria.

The database functions can by typed directly into a cell, or they can be accessed
by selecting the Database category in the Insert Function dialog box. If you name the
database and criteria ranges, you can use these names instead of the cell references in
the function (see Chapter 3 for more information on naming ranges).

Figure 10-11 illustrates a simple example of database functions being used to
analyze data about room bookings in a hotel. In this example, cells A6:H20 have
been named database and cells A1:A2 have been named criteria. Cells D1, D2, and
D3 contain the three database functions shown in the shaded section to return the
maximum, minimum, and average number of nights booked for the room type speci-
fied in cell A2. The number 2 in the function arguments refers to the position of the
Nights column in the list. If you prefer, you can enter the functions using the name of
the column instead of its position—for example, =DMAX(database, "Nights", criteria).

Figure 10-11. Use database functions to analyze records in a list 
or database that match conditions that you specify.
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Office 2007 introduces a variety of changes to Excel’s charting element, the
most obvious being the new formatting features and special effects that are

available. Creating eye-catching charts has never been easier, and in Excel 2007 you
can choose to manually format or change individual elements of your chart or to
quickly apply a predefined chart layout and chart style. The implementation of docu-
ment themes in the latest version of Office also stretches to Excel charts, and the
added ability to store chart formats and layouts as a template will help ensure
the consistency of charts within your overall workbook or document portfolio.

Behind the scenes, a major reform has occurred in that the chart engine for Excel
will also now be used for Word 2007 and PowerPoint 2007, rendering Microsoft
Graph obsolete (unless you are working in Compatibility mode in Word). Because the
Excel worksheet is the default chart datasheet for Word and PowerPoint as well,
charts created in these applications can take advantage of Excel’s key attributes, thus
enabling them to incorporate formulas, filtering, sorting, and the ability to link the
chart to external data sources like SQL Server Analysis Services.

In this chapter we look at the different types of charts that can be created in Excel
and the features that can be included to contribute to the analysis of the data. We also
investigate some of the enhancements that have been made to the general appearance
of charts in Excel and how charts can be modified once they have been created.

Creating Charts

Charts are used within Excel for numerous purposes, from column charts depicting a
company’s sales of different products to more intricate scientific charts recording the
results of an experiment as a scatter graph. Excel provides you with an assortment of
chart types and subtypes, most of which can be customized to fit your exact graphing
needs, furnishing you with the ability to graphically display data in an almost infinite
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number of ways. As a chart series is linked to the worksheet data that it plots, any
changes to the worksheet will normally be reflected automatically in the chart. This
dynamic trait of charts, along with the ease with which they can be modified, make
them a very flexible medium with which we can communicate the key points emerg-
ing from our worksheet data.

Chart Types in Excel
Before starting to create a chart in Excel, it is useful to have some idea of the type of
chart that would be most suitable for displaying the data in your worksheet in a man-
ner that is going to be comprehensible to anyone referring to the chart. Excel provides
you with 11 main chart types, each of which contains a range of subtypes. You will
probably find that you only use a few of these chart types, and some of the more
unusual chart types have limited applicability to most types of data analysis. If you
only use one particular chart type or there is a chart type that you use most fre-
quently, you can set this as the default chart type. Table 11-1 lists some of the
different chart types and subtypes available in Excel 2007 and provides an indication
of when they might be used.

Table 11-1. Excel Chart Types and Subtypes

Type Subtypes Descriptions

Column Clustered Column Compare values (displayed 
3-D Clustered Column vertically) across categories or

time (arranged horizontally).
Different series are displayed side
by side to highlight variations
between series within each
category.

Stacked Column Values for each series are stacked 
Stacked Column in 3-D across categories, showing the

contribution of each to the total
for each category. Useful when
you have multiple data series and
want to emphasize the total for
each category.

100% Stacked Column Similar to stacked column but 
100% Stacked Column in 3-D compare the percentage each

value contributes to the total for
each category. Use a 100%
stacked column chart where you
want to emphasize the
contribution of each value to the
whole, especially if the total for
each category is the same.
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Type Subtypes Descriptions

Column 3-D Column Uses three axes (horizontal, 
(continued) vertical, and depth) and compares

data points along the horizontal
and depth axes. Data series are
displayed in rows along the x-axis
in a 3-dimensional arrangement.
Use a 3-D column chart to
compare data across the
categories and across the
series equally.

Bar Clustered Bar Compare values (displayed 
Clustered Bar in 3-D horizontally) across categories

(arranged vertically). Different
series are displayed side by side
within each category. Avoid using
a time-based scale as the category
as this can be confusing. Bar
charts can be useful if your
category labels are lengthy.

Stacked Bar Values for each series are stacked 
Stacked Bar in 3-D to show the contribution of each

to the total for each category.

100% Stacked Bar Similar to stacked bar except 
100% Stacked Bar in 3-D compare the percentage each

value contributes to the total for
each category. Useful alternative
to multiple pie charts.

Line Line Display changes in a series over 
Line with Markers time or categories. Useful for 
3-D Line showing trends over time or

ordered categories with markers
being used to indicate individual
values. A line chart without
markers is best if there are
numerous categories or if the
values are approximate.

Stacked Line Display the trend of the 
Stacked Line with Markers contribution of each value to the

total over time or ordered
categories. Do not use markers if
there are numerous categories or
the values are approximate.

100% Stacked Line Display the trend of the 
100% Stacked Line with Markers percentage each value contributes

to the total over time or ordered
categories. Use a 100% stacked
line without markers if there
are several categories or if
approximate values are used.

Continued
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Table 11-1. Continued

Type Subtypes Descriptions

Pie Pie Display the contribution of each 
Pie in 3-D value to the total. Can only show

one data series and values must
be positive (negative values will
be converted to positive) but are
useful for emphasizing a
significant element in the data.
Categories represent parts of the
pie and data points are displayed
as a percentage of the whole pie.
Pie charts are most useful where
there are no more than seven
categories, none of the values are
negative and almost none of the
values are zero values.

Exploded Pie Display the contribution of each 
Exploded Pie in 3-D value to a total while emphasizing

individual values.

Pie of Pie A pie chart with user-defined 
Bar of Pie values extracted and combined

into a second pie or stacked bar
chart. For example, smaller items
can be grouped together in the
main pie chart and then broken
down again in a smaller pie or bar
chart beside the main chart. Useful
for making small slices in a pie
chart easier to see.

X Y (Scatter) Scatter with only Markers Compare pairs of values and are 
Scatter with Smooth Lines and Markers often used for scientific, statistical 
Scatter with Smooth Lines or engineering data. A scatter 
Scatter with Straight Lines and Markers graph has two value axes and 
Scatter with Straight Lines combines pairs of values into

single data points. Scatter graphs
can be used when values are not
in x-axis order or where they
represent separate measurements.
Data points can be connected
using smoothed or straight lines to
emphasize a trend.

Area Area Display the trend of values over 
3-D Area time or categories. Useful for

emphasizing the differences
between sets of data over time.
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Type Subtypes Descriptions

Area Stacked Area Display the trend of the 
(continued) Stacked Area in 3-D contribution of each value to the

total over time or categories.
Useful for highlighting the total.

100% Stacked Area Display the trend of the 
100% Stacked Area in 3-D percentage each value contributes

to the total over time or
categories.

Doughnut Doughnut Similar to a pie chart but can 
Exploded Doughnut contain multiple data series.

Display data as a “ring” with
different rings representing
different data series.

Radar Radar Compare the aggregate values of 
Radar with Markers multiple data series. Display 
Filled Radar changes in values compared to a

center point.

Surface 3-D Surface Show trends in values across two 
Wireframe 3-D Surface dimensions in a continuous curve. 
Contour Colors and patterns indicate 
Wireframe Contour areas that are in the same range 

of values.
A contour chart is a 3-D surface
chart viewed from above.
A wireframe 3-D surface or
wireframe contour chart is a 3-D
surface or contour chart without
color.

Bubble Bubble Similar to a scatter graph except 
Bubble with a 3-D effect that they compare sets of three

values with the third value
displayed as the size of the bubble
marker.

Stock High-Low-Close Usually used for stock market 
Open-High-Low-Close data, though sometimes used for 
Volume-High-Low-Close scientific data. Data must be 
Volume-Open-High-Low-Close organized in the correct order to

create stock charts.

NOTE Column and bar charts can also be created using cylinders, cones, or
pyramids as the data markers instead of columns or bars. You can also create
a combination chart by using more than one chart type in your chart, although
not all chart types can be combined.
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Creating a Chart from Data in a Worksheet
Once you have entered the data you want to display as a chart into a worksheet and
decided which type of chart you require, you can create it with just a few mouse
clicks. You can check out the Help facility in Excel for advice on how to best structure
the data on your worksheet for different chart types. Use the following procedure to
quickly create a chart on the current worksheet:

1. Select the cells on your worksheet containing the data that you want to display
as a chart. (You can select cells that are not adjacent using the Ctrl key, but
make sure that the selected ranges form a rectangle.)

2. Select the Insert tab and, in the Charts group, click the chart type you require.
A gallery of thumbnail images for the related chart subtypes will appear. To see
the name and a brief description of any subtype, hover the mouse pointer over
the thumbnail image. Click the required chart subtype to create the chart, or
click All Chart Types to open the Insert Chart dialog box and choose from
all available chart types. Alternatively, click the Dialog Box Launcher in the
bottom-right corner of the Charts group to open the Insert Chart dialog box
and see all the available chart types (see Figure 11-1). You can also change the
default chart type in the Insert Chart dialog box by selecting a chart type and
clicking the Set as Default Chart button.

Figure 11-1. Select a chart type from the Charts group or click the 
Dialog Box Launcher to open the Insert Chart dialog box.
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3. When you have selected a subtype, a chart will be created as an object in the
worksheet and Chart Tools will appear on the Ribbon incorporating Design,
Layout, and Format tabs. Excel will give the chart a default name, such as
Chart 1, but you can rename it in the Properties group of the Layout tab
under Chart Tools.

TIP To quickly create a chart of the selected data (based on the default chart
type) as an object in the current worksheet, press Alt+F1. To create a chart of
the selected data as a new sheet, press F11; Excel will insert a new chart sheet
into the workbook with a default name like Chart1.

To move an embedded chart to another location in the worksheet, click and drag
it with the mouse to the new location. To resize a chart, click and drag one of the siz-
ing handles around its border or change the entries in the Shape Height and Shape
Width boxes in the Size group of the Format tab under Chart Tools.

Charting Data from a Different Worksheet
It is possible to display a chart on one worksheet using data from a different work-
sheet. The source data can even come from a separate open workbook. To create a
chart using data from a different worksheet, do the following:

1. Click a blank cell in the worksheet that you want the chart to be displayed in.

2. Select the Insert tab on the Ribbon and choose a chart type and subtype from
the Charts group.

3. Select the Design tab under Chart Tools on the Ribbon and click Select Data in
the Data group. The Select Data Source dialog box will open (see Figure 11-2).

Figure 11-2. Use the Select Data Source dialog 
box to specify or edit the data range for a chart.
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4. Enter the data range that you want to use for the chart in the “Chart data
range” box by clicking the Collapse Dialog icon to the right of the “Chart
data range” box and selecting the workbook and/or worksheet and then the
cell range that you want to use for the data source. Click the Expand Dialog
icon to the right of the Select Data Source dialog box when you have finished.
Alternatively you can type the data range into the “Chart data range” box in
the format Sheet2!$A$10:$D$15 if you are charting the data in cells A10 to
D15 in Sheet2 of the current workbook. If you want to use data from a
sheet (Sheet1) in a different workbook (Workbook2), the format would be
[Workbook2]Sheet1!$A$10:$D$15. If the name of either the worksheet or
workbook contains spaces, enclose the workbook and worksheet name in
single quotes—for example, '[Sales2007]Jan Sales!'$A$10:$D$15.

5. Click OK to close the Select Data Source dialog box.

Editing Charts

Once you have created your basic chart in Excel 2007, you can use the Design, Format,
and Layout tabs to modify it in a variety of ways, allowing you to customize it to
accurately convey the desired message or just to add your own personal touches
to the finished display. You can easily change the type or location of the chart; edit
features like axes, gridlines, and the legend; or add components such as error bars or
trendlines.

Changing the Location of a Chart
Charts are generally embedded as objects in the current worksheet or created on a
new chart sheet; however, they can be relocated either to an existing worksheet or to
a new sheet. You can use the Design tab to quickly change the location of an existing
chart in the current workbook using the following steps:

1. Select the chart that you wish to move by clicking it.

2. Select the Design tab under Chart Tools and click Move Chart in the Location
group. The Move Chart dialog box will open.

3. To move the chart to a new sheet, select the New sheet option and enter a name
for the new sheet in the box. To move the chart to an existing sheet, select the
Object in option and choose an existing sheet from the dropdown list.

4. Click OK to close the Move Chart dialog box.

TIP You can also use Cut (or Copy) and Paste to move a chart to another loca-
tion or another document.
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Changing the Type of a Chart or Data Series
For most charts you can change the type or subtype for the entire chart to display the
data in a different way. You can also change the type for an individual data series,
thereby creating a combination chart. To change the type of a chart or data series, do
the following:

1. To change the type of an entire chart, click the chart area or plot area to select
the chart and display the Chart Tools. To change the type of an individual data
series, click the data series to select it.

2. Select the Design tab and, in the Type group, click Change Chart Type. The
Change Chart Type dialog box will open (which is similar to the Insert Chart
dialog box).

3. Select the new type and/or subtype for the chart or data series, or click
Templates to select a type that has been saved as a template.

4. Click OK when you have finished to close the Change Chart Type dialog box.

You can change only one data series at a time. To change more data series, repeat
steps 1–4 for each data series.

Changing the Data Source for a Chart
After creating a chart, you may wish to alter the range entered as the data source or
switch between using the data in the rows or the data in the columns as the series.
You can use the Select Data Source dialog box to change the range of cells whose data
is to be plotted and to specify how this data is presented in a chart.

Changing the Chart Data Range
It is possible to vary the source data for a chart without having to re-create the chart.
To adjust the range identified as the source data for a chart, use the following steps:

1. Click within the chart to display the Chart Tools and select the Design tab.

2. In the Data group, click Select Data to open the Select Data Source dialog box
(see Figure 11-2).

3. Enter the new data range that you want to use for the chart in the “Chart data
range” box by clicking the Collapse Dialog icon to the right of the “Chart data
range” box and selecting the cell range that you want to use for the data source.
(If you want to use data in a different worksheet, select the worksheet first and
then the cells.) Click the Expand Dialog icon to the right of the Select Data
Source dialog box when you have finished.

4. Click OK to close the Select Data Source dialog box.
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TIP A quick way to change the data range for an embedded chart is to drag
the range outline that appears around the source data when you select a chart
or data series. Simply click one of the corner sizing handles and drag the
range outline to extend or contract the data range.

Changing How Rows and Columns Are Plotted
When you create a chart, Excel will guess which range of cells should be the data
series; however, sometimes it misinterprets the orientation of the data. With Excel
2007 it is much easier to change how the rows and columns on your worksheet are
plotted, thus allowing you to quickly specify which should be used as the data series.
Users can now click Switch Row/Column in the Data group of the Design tab under
Chart Tools to toggle between using rows or columns as the data series (in earlier ver-
sions, this option was embedded in the Chart Wizard). Alternatively, you can click the
Switch Rows/Columns button in the Select Data Source dialog box.

Changing the Legend Entries (Series)
You can use the Select Data Source dialog box to add, edit, delete, and rearrange the
data series for your chart without impacting the actual worksheet. The following
steps outline how you can adjust the legend entries for an existing chart:

1. Click within the chart to display the Chart Tools and select the Design tab.

2. In the Data group click on Select Data to open the Select Data Source
dialog box.

3. Change the legend entries by doing one or more of the following:

• To add a data series, click the Add button. The Edit Series dialog box will
open. In the Series name box, enter a name for the series by typing it in or
by clicking a cell containing the name in the worksheet. In the Series values
box, enter the array of values for the data series or select a range of cells on
the worksheet. Click OK to return to the Select Data Source dialog box.

• To edit a data series, select it in the Legend Entries (Series) area and click
Edit. The Edit Series dialog box will open. To change the name for the
series, type the new name in the Series name box or click a cell containing
the name in the worksheet. To change the values for the series, change the
entry in the Series values box by typing the new values in or by selecting the
relevant cell range on the worksheet. Click OK to return to the Select Data
Source dialog box.

• To remove a series from the chart, select the data series in the Legend
Entries (Series) area and click Delete. The series will be removed from the
Legend Entries (Series) area.

• To rearrange the order of the data series on the chart, select the series that
you want to move and click the up or down arrow the required number of
times to position the data series in the desired order.

4. Click OK to close the Select Data Source dialog box and implement your
changes.
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Changing the Horizontal (Category) Axis Labels
You can also use the Select Data Source dialog box to edit the labels used for the hor-
izontal or category axis in your chart. To modify the labels for the horizontal axis, do
the following:

1. Click within the chart to display the Chart Tools and select the Design tab.

2. In the Data group, click Select Data to open the Select Data Source dialog box.

3. Click the Edit button in the Horizontal (Category) Axis Labels section of the
dialog box; the Axis Labels dialog box will open.

4. Change the labels by selecting the new range of cells on the worksheet. Click
OK to return to the Select Data Source dialog box.

5. Click OK to close the Select Data Source dialog box.

TIP Often Excel will not identify numerical values—for example, years—as
category labels but will plot them as a data series instead. If this happens,
delete the series from the Legend Entries (Series) list and click Edit beside
Horizontal (Category) Axis Labels to select the cells containing the category
labels.

Changing How Hidden or Empty Cells Are Displayed
In some situations you may have hidden or empty cells within your chart data range.
By default, hidden data will not be included in a chart and empty cells will be dis-
played as zeros. You can indicate that you want hidden cells to be plotted in an
existing chart or that you want empty cells to be displayed as gaps or bridged by a
line by doing the following:

1. Click within the chart to display the Chart Tools and select the Design tab.

2. In the Data group, click Select Data to open the Select Data Source dialog box.

3. Click the Hidden and Empty Cells button; the Hidden and Empty Cells Settings
dialog box will open.

4. If your data range contains empty cells, you can choose the appropriate option
from Gaps, Zeros, and “Connect data points with line” depending on your data
and chart type. If you want hidden data to be plotted in the chart, select the
“Show data in hidden rows and columns” option. Click OK to return to the
Select Data Source dialog box.

5. Click OK to close the Select Data Source dialog box.

TIP Hiding rows or columns can be a handy way of controlling what data is
plotted on the chart. If your data is filtered or outlined, the hidden data will
not appear on your chart.
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Adding a Secondary Axis
If your data contains mixed data types or widely varying values, you can add a sec-
ondary vertical axis and plot one or more data series on it. This will allow smaller
values in a series to be displayed clearly and can help to show the relationship
between series. For example, you could use separate axes to plot how different levels
of advertising affect sales. You can then also add a secondary horizontal axis, which
may be beneficial if your chart is a scatter chart or a bubble chart. To plot a data
series on a secondary vertical axis, follow these steps:

1. Click the data series to select it (or click the chart and select the data series from
the dropdown list in the Current Selection group on the Format tab under Chart
Tools).

2. On the Format tab, in the Current Selection group, click Format Selection to
open the Format Data Series dialog box (see Figure 11-3). Note that the Format
Data Series dialog box will appear differently for different chart types.

Figure 11-3. Use Series Options in the Format Data Series 
dialog box to plot a data series on a secondary axis.
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3. Make sure that Series Options is selected and, in the Plot Series On area, select
Secondary Axis. You can use the Format Data Series dialog box to change
formatting settings for a data series like the fill and border color for a column
or bar chart or the line style and color for a line chart.

4. Click Close to close the Format Data Series dialog box. The selected data series
will now be plotted using a secondary vertical axis.

You may want to change the chart type for the series plotted on the secondary
axis to emphasize it. See the section “Changing the Type of a Chart or Data Series”
earlier in this chapter for instructions on how to do this. Once you have added a sec-
ondary vertical axis, you can add a secondary horizontal axis if required by clicking
the chart containing the secondary vertical axis and selecting the Layout tab under
Chart Tools. In the Axes group, click Axes and point to Secondary Horizontal Axis.
Select the appropriate option from the menu that appears. To remove a secondary
axis, select the Layout tab and, in the Axes group, click Axes; point to Secondary
Horizontal Axis or Secondary Vertical Axis and select None. Figure 11-4 shows an
example of a combination chart containing a secondary vertical axis and a secondary
horizontal axis. The column chart plotted on the primary vertical axis represents the
number of advertisements for a product. The line chart plotted on the secondary ver-
tical axis represents the sales of the product.

Figure 11-4. A combination chart with primary and secondary 
horizontal axes and primary and secondary vertical axes

Analysis Features for Charts
There are a range of features that you can add to a data series in a chart to assist in
analyzing the data represented by the chart, such as trendlines, series lines, drop lines,
high-low lines, up/down bars, and error bars. These features are used to emphasize
trends, ranges, or errors within the data and can make reading the chart much
easier while making the data more meaningful. You can incorporate these features
within your chart by using the Analysis group on the Design tab of Chart Tools (see
Figure 11-5).
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Figure 11-5. You can use the Analysis group 
to add special features to your chart, like a 
Trendline or Error Bars.

Table 11-2 outlines the elements that can be added to a data series using the
Analysis group, although the exact features available will depend on the type of the
chart or data series.

Table 11-2. Analysis Features for Chart Data Series

Feature Options Description

Trendline None Removes the selected trendline or all
trendlines if none is selected.

Linear Trendline Adds a linear trendline (straight line of
best fit) for the selected series to
highlight any general trend in the data.
Used to show if something is increasing
or decreasing at a steady rate.

Exponential Trendline Adds an exponential trendline (curved
line) for the selected series. Used when
data values increase or decrease at
increasingly higher rates. Cannot be
used if there are zero or negative values.

Linear Forecast Trendline Adds a linear trendline with a two-period
forecast for the selected series. Used to
predict future values based on the
trendline.

Two Period Moving Average Adds a two-period moving average
trendline for the selected series. Used to
smooth out fluctuations in the data in
order to display a pattern or trend more
clearly. The number of periods can be
changed by selecting More Trendline
Options.

More Trendline Options Provides further options including
Logarithmic, Polynomial and Power
Trendlines, Trendline Name, Forecast,
Set Intercept, “Display Equation on
chart”, “Display R-squared value on
chart”, and various formatting options.
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Feature Options Description

Lines None Removes any drop lines, high-low lines,
or series lines.

Series Lines Displays series lines connecting a data
series on a 2-D stacked column or bar
chart, a pie of pie chart, or a bar of pie
chart.

Drop Lines Shows drop lines on an area or line chart
running from each data point to the
category (x) axis. Used to identify the
position of data points on the category
axis of a line chart more clearly or to
clarify where one data marker ends and
another begins on an area chart.

High-Low Lines Shows high-low lines running from the
highest value to the lowest value for
each category on a 2-D line chart.

Up/Down Bars None Removes up/down bars.

Up/Down Bars Shows up/down bars on a line chart with
multiple data series to indicate the
difference between the data points in
the first and last series.

More Up/Down Bar Provides formatting options for 
Options up/down bars.

Error Bars None Removes error bars for the selected
series or all error bars if no series is
selected.

Error Bars with Standard Displays error bars for the selected 
Error series using standard error. Used to

illustrate the possible error amounts for
each data point in a 2D area, bar,
column, line, XY (scatter), or bubble
chart. XY (scatter) or bubble charts can
display error bars for both the X and the
Y values.

Error Bars with Percentage Displays error bars for the selected series
with 5% value. The percentage value can
be changed by clicking More Error Bars
Options.

Error Bars with Standard Displays error bars for the selected 
Deviation series with one standard deviation. The

number of standard deviations can be
changed by clicking More Error Bars
Options.

More Error Bars Options Provides more options for error bars
including Direction, End Style, and the
ability to change the error amount as
well as various formatting options.

CHAPTER 11 CHARTS 245



Formatting Charts

Excel 2007 has streamlined the formatting of charts with the introduction of prede-
fined chart styles and chart layouts that allow you to instantly modify the look of
your chart without having to format individual elements of it. These quick styles and
quick layouts, as they are known, can be applied as they are, or they can be cus-
tomized to accommodate your own preferences or color schemes and saved as a chart
template so that you can use them again. You can format almost every aspect of a
chart, including titles, axes, legends, data series, gridlines, the plot area, and the over-
all chart area. Some examples of alterations you may want to make to a chart include
changing the scale of an axis or changing how numbers are displayed on the axis, for-
matting titles and labels, changing the color of a data series or a data point, and
adding special effects to a chart element. This section will look at how you can cus-
tomize your charts in Excel 2007.

Selecting a Chart Layout and Style
Each chart type in Excel has a range of associated predefined layouts that change the
overall layout of a chart by specifying various settings for features like titles, gridlines,
data tables, and legends. To apply a chart layout to a chart, select the chart and click
the Design tab under Chart Tools. Select a layout from the Chart Layouts group (see
Figure 11-6) or use the up and down arrows to the right of the group to scroll
through the chart layouts. Alternatively, click the More icon in the bottom right of the
group to view all available layouts for the selected chart type. (If you have reduced the
size of the Excel window, click Quick Layout in the Chart Layouts group to view the
chart layouts.) Click the chart layout that you want to use to apply it to your chart.

Figure 11-6. The Chart Layouts and Chart Styles groups for a line chart

To ensure that the formatting for your chart complements your overall document
style, you can apply one of the predefined chart styles that are available for your chart
type. As these are based on the selected document theme, they will coordinate with
other elements of your workbook and other Office documents using the same theme.
To apply a chart style to a chart, select the chart and click the Design tab under Chart
Tools. Select a style from the Chart Styles group (see Figure 11-6) or use the up and
down arrows to the right of the group to scroll through the chart styles. Alternatively,
click the More icon in the bottom right of the group to view all available styles.
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(If you have reduced the size of the Excel window, click Quick Styles in the Chart
Styles group to view the chart styles.) Click the chart style that you want to use to
apply it to your chart.

Manually Changing a Chart’s Layout
There are numerous ways you can customize the layout of a chart. For example, you
can add or remove items like the legend, the data table, titles, data labels, and grid-
lines. You can alter the layout of a chart or an individual element of a chart by using
the Layout tab under Chart Tools. To do this, select the chart or the element of the
chart that you want to modify by clicking it. Alternatively, select the Layout tab under
Chart Tools and in the Current Selection group, click the down arrow in the Chart
Elements box to reveal a list of chart elements that you can select from.

As you move your mouse over a chart element, a ScreenTip will appear display-
ing the name of the element. Elements like data labels and data series are made up of
individual elements that can be selected after you have selected the group. For exam-
ple, click a data point once to select the series and click again to select the individual
data point. With the Layout tab selected, choose options from the Labels, Axes, and
Background groups as desired (see Figure 11-7). Note that the exact range of avail-
able options will depend on the type of your chart and further options are available
for each feature by selecting the appropriate command, for example More Title
Options or More Legend Options.

Figure 11-7. You can manually change the layout of your 
chart by making selections from the Labels, Axes, and 
Background groups on the Layout tab.

In the Labels group, you will find commands for the Chart Title, Axis Titles, Leg-
end, Data Labels, and the Data Table. Within each command are the various options
that you can choose from to determine how that element is displayed. For example,
you can decide to show the legend at the top, bottom, left, or right, or you can display
data labels inside the end or inside the base of data points. If you have selected a data
point or data series and apply data labels, the data labels will only be applied to the
selected data point or data series. If you have selected the chart, the data labels will be
applied to all the data series.

The Axes command in the Axes group allows you to specify how you want the
Primary Horizontal Axis or Primary Vertical Axis displayed. For example, you can
decide whether to display labels or tick marks, or you can choose to represent num-
bers in thousands or millions. If you have a secondary axis, options will be available
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for the Secondary Horizontal Axis or Secondary Vertical Axis as appropriate. The
Gridlines command in the Axes group houses the various options for Primary Hori-
zontal Gridlines and Primary Vertical Gridlines. You can choose to display gridlines
for major units, minor units, or both major units and minor units. If appropriate,
options will also be available for Secondary Horizontal Gridlines, Secondary Vertical
Gridlines, and Depth Gridlines.

The Background group allows you to switch between showing the Plot Area
using the default fill color or clearing the Plot Area. If you have chosen a 3-D chart
type, you can also choose to show the Chart Wall or Chart Floor using the default fill
color or to clear the Chart Wall or Chart Floor fill. To change the options for the for-
matting of 3-D rotation, you can use the 3-D Rotation command.

Manually Changing a Chart Element’s Style
You can change the style of an individual element of a chart by using the Format tab
under Chart Tools. To change an element of a chart, select the element of the chart
that you want to modify by clicking it. Alternatively, select the Format tab under
Chart Tools and in the Current Selection group, click the down arrow in the Chart
Elements box (in Figure 11-8 the series “Apples” is selected in the Chart Elements
box) to reveal a list of chart elements that you can select from.

Figure 11-8. To manually change the style of a chart element, use the Current
Selection, Shape Styles, and WordArt Styles groups on the Format tab.

In the Current Selection group, click Format Selection and choose the formatting
options that you want. Or, with the Format tab selected, apply a quick style from the
Shape Styles group or click Shape Fill, Shape Outline, or Shape Effects in the Shapes
Styles group and choose formatting options as desired.

To format the text in a chart element, select it or right-click it and select format-
ting options from the Mini toolbar that appears, or use the options in the Font group
of the Home tab on the Ribbon. To format the text using WordArt, select a style from
the WordArt Styles group or use the Text Fill, Text Outline, or Text Effects icon but-
tons in the WordArt Styles group. To remove any custom formatting from a chart
element so that it matches the overall theme of the document again, click Reset to
Match Style in the Current Selection group.
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Saving a Chart As a Template
Once you have formatted your chart to your satisfaction, you can save it as a tem-
plate so that you can use the same formatting and layout again with charts you create
in the future. To do this, select the chart that you want to save as a template by click-
ing it. Select the Design tab under Chart Tools and, in the Type group, click Save As
Template to open the Save Chart Template dialog box. Make sure that the Charts
folder is selected in the Save in box, type a name for the template in the File name
box, and click Save.

To apply a chart template to an existing chart or to create a new chart using a
template, select the data that you want to plot using a chart template or select the
chart that you want to apply a template to. Select the Insert tab and click the Dialog
Box Launcher in the bottom-right corner of the Charts group to open the Insert Chart
dialog box/Change Chart Type dialog box. Click the Templates folder to view thumb-
nail icons of your chart templates. To view the name of a template as a ScreenTip,
hover your mouse over it (see Figure 11-9).

Figure 11-9. Select a chart template from the Templates folder to apply it to 
the selected chart or to plot the selected data using the template.

If you have stored a chart template in a folder other than the Charts folder, click
Manage Templates, locate the template, and copy or move it to the Charts folder
within the Templates folder. Click a chart template and click OK to apply it to the
selected chart or to plot the selected data using it.
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Deleting a Chart or a Chart Element
To delete a chart or an element of a chart like the legend or title, select the chart or the
element and press the Delete key, or right-click a chart element and click Delete in the
menu that appears. If you select a data point, the entire data series will be deleted.
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Excel allows you to insert a variety of graphics into a worksheet, including pic-
tures, clip art, WordArt, and shapes. These graphics are often integral to the

usability of a spreadsheet, such as product images included in a spreadsheet used as
an order form or a diagram used to explain a process. Or they can be purely aesthetic,
like shapes used to emphasize text or arrows added to draw attention to particular
results or forecasts. Either way, many Excel users will probably use some type of
graphics within their workbooks at some stage.

As well as the familiar AutoShapes and clip art images, Office 2007 introduces us
to a new family of graphics in the form of SmartArt, a collection of graphics that can
be used to create high-impact lists or diagrams. Like many of the other formatting
features discussed in earlier chapters, SmartArt is linked to the document theme and
accessible via other Office 2007 applications, allowing you to create your most
professional-looking documents ever.

Inserting and formatting pictures in a worksheet is easier than ever before in
Excel 2007. The Insert tab on the Ribbon has an Illustrations group where users can
quickly select the type of image they want to insert. In this section we will look at
some of the different types of graphics that can be used in Excel, including stored
images, clip art, shapes, and the new SmartArt range of graphics. We will also look at
two features used to add text to a document: text boxes and WordArt.

Inserting Pictures and Clip Art

Graphics are included in worksheets for a wider range of reasons than many users
may initially realize. More obvious uses are pictures inserted to decorate an otherwise
bland-looking data display or corporate logos that have to be added to authenticate
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official documents. However, often worksheet designers incorporate graphics for
more original purposes, such as illustrating inventory items, to add meaning to charts
or to increase the visibility of noteworthy results.

The simplest way to add pictures to a worksheet or chart is to insert one of the
built-in clip art images or to use a picture that is stored as a file on your computer,
network, or other storage device. You can use the Illustrations group on the Insert tab
to insert a picture, clip art, a shape, or SmartArt (see Figure 12-1). Pictures can be
inserted on a worksheet in a variety of forms, including as the background or in head-
ers and footers. You can also use an image as the fill for a data series or a shape.

Figure 12-1. Use the Illustrations group on the 
Insert tab to insert a picture, clip art, a shape, 
or SmartArt.

Inserting a Picture from a File
The most common way to use a picture in a worksheet is to embed it as an object. To
insert a picture from a file as an object in a worksheet, select the Insert tab on the
Ribbon and, in the Illustrations group, click Picture. The Insert Picture dialog box
will open. Select the picture that you want to insert and click the Insert button. The
picture will be added to your worksheet and Picture Tools will appear on the Ribbon.
To reposition the picture, click it and drag it to the desired location. If you want to
change a picture, right-click it and select Change Picture from the menu that appears
to reopen the Insert Picture dialog box.

You can also use an image as the background for your worksheet, although this
generally serves no greater purpose than embellishing the display. If you are applying
a sheet background, your choice of image is very important as it may make your
worksheet more difficult to read and will greatly increase the file size. A sheet back-
ground will only appear on the screen and will not be printed. To use an image as the
background, select the Page Layout tab and, in the Page Setup group, click Back-
ground. In the Sheet Background dialog box, select the image that you want to apply
as the background and click Insert. You will probably find that removing the gridlines
and using a solid color shading for cells that contain data will improve the overall
readability of the sheet.

Inserting Clip Art
The term clip art is probably an understatement for the media that can be inserted by
this method as it now incorporates photographs, movies (animations), and sound files
as well as the traditional artwork files. In addition to the selection of files that are
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available with Office 2007, you can access a wider range of clip art through Office
Online, or you can download collections from other third-party sources. To insert a
clip art file, follow these steps:

1. Select the Insert tab and, in the Illustrations group, click Clip Art. The Clip Art
task pane (see Figure 12-2) will appear on the right of the screen.

Figure 12-2. Enter a keyword to search through the 
Clip Art collections on your computer and the files 
available through Office Online.

2. In the “Search for” box, enter a keyword or phrase to describe the file that you
want to search for in Clip Art.

3. Click the down arrow in the “Search in” box to choose which collections you
want to search (e.g., My Collections, Office Collections, and Web Collections).
To search all collections, select Everywhere.

4. Click the down arrow in the “Results should be” box to refine your search
by selecting the type of file you want to retrieve (e.g., Clip Art, Photographs,
Movies, and Sounds). To return any type of file, select All Media Types.

TIP Click the plus sign to the left of a collection or media type to see more
items that you can select or deselect to narrow your search even further.
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5. When you have finished making selections, click the Go button to run the
search. Thumbnails of the images and pictures retrieved (if any) will be
displayed in the task pane; movie and sound files will be represented by an 
icon. If there is no match for your search in the selected collections, (No 
results found) will be displayed.

6. Click a thumbnail or icon to insert that file in your worksheet and drag it to the
required location (or use the arrow keys to move it one pixel at a time for more
precision). If you have selected an image file, Picture Tools will appear on the
Ribbon.

TIP To view details like the file name and the size and type of the file, hover
your mouse over the thumbnail or icon. Also, you can click the down arrow
that appears to the right of a clip art file when you move your mouse over it in
the task pane and select Preview/Properties from the context menu to open
the Preview/Properties dialog box. Here you can view additional details about
the file, view any animations, add a caption, or edit the keywords for the file.

You can use the Clip Organizer to view and manage media files by clicking the
Organize Clips hyperlink at the bottom of the Clip Art task pane. If you have graphics
that you regularly insert into your worksheet, such as a company logo, you can add
them to the Clip Organizer. To do this, follow these steps:

1. Select the Insert tab and, in the Illustrations group, click Clip Art to open the
Clip Art task pane.

2. Click Organize Clips at the bottom of the task pane to open the Clip Organizer.

3. Click the File menu, point to Add Clips to Organizer, and select On My Own.
This will open the Add Clips to Organizer dialog box, where you can locate and
select the file.

4. Click the Add To button to open the Import to Collection dialog box and select
a collection, or click New to create a new collection, enter a name for the new
collection, and click OK.

5. Click OK to close the Import to Collection dialog box and click Add to close the
Add Clips to Organizer dialog box.

6. Click the Close button (X) button at the top of the Clip Organizer when you
have finished.

Formatting Pictures

Once you have inserted a picture or clip art image into your document, you can use
the Format tab under Picture Tools to customize it (see Figure 12-3). It is easy to
tweak the picture by making adjustments to features like the brightness, contrast, or
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color. You can also use one of the predefined picture styles, or you can create your
own style for the shape and border or to apply special effects like a frame, shadow, or
beveling.

Figure 12-3. Use the Format tab under Picture Tools to alter features of an image.

Adjusting Pictures
You can use the Adjust group on the Format tab under Picture Tools to adjust various
aspects of a picture. To change the brightness or contrast for a picture, click Bright-
ness or Contrast in the Adjust group. You can then select a positive percentage to
increase the brightness or contrast, or a negative percentage to decrease it (see
Figure 12-4). If the required percentage is not listed, select Picture Corrections
Options to open the Format Picture dialog box at the Picture options and change the
value for Brightness or Contrast by using the slider or changing the value in the box
(see Figure 12-4).

Figure 12-4. To change the brightness of a picture, select a percentage 
from the options available or click Picture Corrections Options to open 
the Format Picture dialog box.
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To quickly change the color for a picture, click Recolor in the Adjust group and
select a color mode or variation from the options available (see Figure 12-5). If none
of the variations shown are suitable, point to More Variations to select the required
color. To make a color in the image transparent, click Recolor in the Adjust group
and select Set Transparent Color. Click a color in the image to make it transparent.

Figure 12-5. Select Recolor in the Adjust 
group to vary the color of a picture or 
make a color in the picture transparent.

To compress a picture (reduce its color format) and make its file size smaller, click
Compress Pictures in the Adjust group to open the Compress Pictures dialog box. To
compress only the selected picture (and not all the pictures in the document), select
the “Apply to selected pictures only” option. Click Options to open the Compression
Settings dialog box and select the “Automatically perform basic compression on
save” option. If you want to delete any cropped areas of pictures (see the “Cropping
Pictures” section later in this chapter), select the “Delete cropped areas of pictures”
option. Note that if you delete the cropped areas of pictures, you cannot reset the pic-
ture to its original state. Select the appropriate option from Print, Screen, or E-mail in
the Target output area and click OK.

You can also use the Adjust group to replace the current picture with another
image. To open the Insert Picture dialog box and change the picture, click Change Pic-
ture in the Adjust group. To discard any formatting changes you made to a picture,
click Reset Picture in the Adjust group.
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Changing the Style of Pictures
You can quickly add a professional touch to your pictures by applying one of the
predefined pictures styles. Each style uses a different combination of decorative
effects, such as adding a frame; applying effects like beveling, shadows, or rotation;
or changing the shape of a picture. You can apply a style to the selected image by
clicking one of the thumbnails in the Picture Styles group of the Format tab. Use the
up and down arrows to scroll through the available styles, or click the More arrow
below the down arrow to view all the styles.

You can also change the visual style of a picture manually by choosing your own
shape, border, and effects. Select the picture that you want to format and select the
Format tab under Picture Tools. Customize the picture by doing any or all of the
following:

• In the Picture Styles group, click Picture Shape to choose a different outline
shape for the picture.

• Click Picture Border in the Picture Styles group to specify settings for the color,
weight, and dashes of the border. As you move your mouse over the range of
options for border color, weight, and dashes, your image will update, thus
allowing you to preview the possible settings.

• Click Picture Effects to view the various effects that can be applied to the
picture, such as Shadow, Reflection, and Glow. Point to an effect and choose
an option from the fly-out menu to apply any effect. You can see the result of
any effect on your picture just by moving your mouse over it.

• Click Reset Picture in the Adjust group to remove any formatting you have
applied to the picture.

Inserting Shapes

Microsoft Office provides you with an assortment of customizable shapes (formerly
known as AutoShapes) that you can use individually to display text or draw attention
to sections of a document or that you can combine to create diagrams or flow charts.
The various categories of shapes available include Lines, Rectangles, Basic Shapes,
Block Arrows, Equation Shapes, Flowchart, Stars and Banners, and Callouts. To
insert a shape in Excel, use the following procedure:
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1. Select the Insert tab and, in the Illustrations group, click Shapes. The Shapes
gallery will appear illustrating the various shapes, subdivided into categories
(see Figure 12-6).

Figure 12-6. Click a shape to insert it into your document.

TIP Click and drag the sizing handle in the bottom-right corner of the Shapes
gallery to resize it. To view the name of any shape, hover your mouse over it.

2. Click a shape to select it, then click in the document and drag the shape to the
required size. (To draw a perfect square or circle, or to create other shapes in
proportion, hold down the Shift key as you drag the shape to the required size.)
If you have selected Freeform, you can click repeatedly to draw straight lines
and then click near the first point to close the shape. (If you have selected a
shape other than Freeform, you can double-click in your document to insert it
using the default dimensions.) Drawing Tools will appear and a Format tab will
be added to the Ribbon.

3. If the shape you have selected is suitable, you can type text into it directly.

4. To reposition the shape, click it and drag it to the required location.
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If you want to create multiple occurrences of the same shape, select Shapes in the
Illustrations group, right-click the shape in the gallery, and select Lock Drawing
Mode. Click and drag the shape as many times as you require, then press Esc when
you have finished to unlock drawing mode. You can also insert duplicate shapes by
using Copy and Paste.

Once you have inserted a shape, you can change it to another shape or convert it
to freeform and edit its points individually. To change a shape, select the shape you
want to edit and, in the Insert Shapes group on the Format tab (see Figure 12-7), click
Edit Shape. To change the shape to another shape, point to Change Shape in the menu
that appears and select a different shape from the gallery. To change a shape to a
freeform shape, click Convert to Freeform. Click Edit Shape again and select Edit
Points. Adjust the shape by dragging any of the vertexes (indicated by a black dot)
that outline the shape.

Figure 12-7. Use the Insert Shapes group to insert 
a new shape or change an existing shape.

While you have the Format tab under Drawing Tools selected, you can also use
the Insert Shapes group to quickly add more shapes without having to switch to the
Insert tab. Use the up and down arrows to scroll through the shapes, or click the
More arrow below the down arrow to view all the shapes.

TIP For some shapes, when you select the shape you will see a small yellow
dot, which you can click and drag to change the outline of the shape. The
effect will vary for each shape, so experiment and see the results.

If you need to insert comments, descriptions, explanations, and so forth in a
worksheet, you may find that using text boxes will give you more flexibility over the
appearance and flow of the text. To insert a text box into a worksheet, select the
Insert tab and, in the Text group, click Text Box. Alternatively, click Text Box (or the
Text Box icon) in the Insert Shapes group of the Format tab under Drawing Tools.
Click and drag the text box to the required size, or simply click on the location on
your worksheet where you want the text box to appear and type the text to make the
text box resize to accommodate the text.

You can use the Format tab under Drawing Tools to change the style and size of
the text box in the same way as for a shape (see the next section, “Formatting
Shapes”). To select a text box, press the Ctrl key as you click it. You can then move it
by dragging the border or by using the arrow keys. You can delete a text box by
selecting it and pressing Delete.
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Formatting Shapes

Once you have inserted a shape in your document, you can modify it in numerous
ways. For example, you can reposition it, format it, add text to it, and even link it to
a worksheet cell so that it displays the contents of the cell. In this section we will look
at various ways that you can customize shapes in Excel 2007.

Changing the Style of Shapes
If you want to quickly format a shape or shapes that you have added to your docu-
ment, you can apply one of the predefined shape styles that are linked to the selected
document theme. Each style uses a different combination of settings for the fill, out-
line, and visual effects options to offer you a variety of coordinated looks for your
shapes. You can apply a style to the selected shape or shapes by clicking one of the
styles in the Shape Styles group of the Format tab (see Figure 12-8).

Figure 12-8. Select a predefined shape style or 
choose your own settings for the shape fill, outline, 
and effects from the Shape Styles group.

Use the up and down arrows to scroll through the available styles, or click the
More arrow below the down arrow to view all the styles. As you move your mouse
over a style, it will be applied to the selected shape(s), allowing you to preview it. A
ScreenTip will appear indicating the name of the style.

If none of the shape styles in the gallery are suitable, click Other Theme Fills at
the bottom of the gallery to see further suggestions. Alternatively, you can change the
visual style of a shape manually by choosing from the wide range of fill, outline, and
effects options. The following steps describe how you can do this:

1. Select the shape that you want to format. To format multiple shapes together,
select them using the Ctrl key. Select the Format tab under Drawing Tools.

2. Customize the shape by doing any or all of the following:

• In the Shape Styles group, click Shape Fill to choose a different fill color for
the shape. Point to Gradient or Texture to view other options for special
fills, or click Picture to select a picture file to use to fill the shape. The
selected shape will update as you move your mouse over the different
options.
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• Click Shape Outline in the Shape Styles group to specify settings for the
color, weight, and dashes of the border. As you move your mouse over the
range of options for border color, weight, and dashes, your shape will
update, allowing you to preview the possible settings.

• Click Shape Effects to view the various effects that can be applied to the
shape. Point to an effect and choose an option from the fly-out menu to
apply that effect. You can see the result of any effect on your shape just by
moving your mouse over it.

You can also format a shape by clicking the Dialog Box Launcher in the bottom-
right corner of the Shapes Styles group and choosing options from the Format Shape
dialog box.

TIP If you are using multiple objects like pictures, shapes, text boxes, or
WordArt, you can group them together so that they can be manipulated as
one object. This technique is particularly useful if you are using multiple
shapes to create a diagram. To select multiple objects, select the first object
and hold down the Shift or the Ctrl key as you click the other objects. To can-
cel the selection of one of the objects, hold down the Shift or Ctrl key as you
click the object that you want to deselect. To group the selected objects
together, click Group in the Arrange group and select Group. You will then be
able to move, resize, or format the objects together. You can still modify an
individual object in a group by selecting the group and then clicking the
object and editing it as normal. To ungroup the objects again, click Group in
the Arrange group and select Ungroup.

Displaying Text or Cell Contents in Shapes
You can use the majority of shapes (excluding lines, of course) to display text or the
contents of a cell. As soon as you have finished dragging out the shape, you can type
the text you want it to display in directly. To change the text displayed in a shape,
simply click the shape to select it and delete or edit the text as required. To format the
text in a shape, select it and use the Mini toolbar that appears or the commands in the
Font and Alignment groups on the Home tab.

Although you cannot type formulas into shapes, you can use a shape to display
the contents of a cell that contains data or a formula. This ensures that the value dis-
played in the shape will always reflect the current value in the linked cell. To link a
shape you have inserted to the contents of a cell, follow these steps:

1. Enter the data or formula into the appropriate worksheet cell.

2. Select the shape that you want to use to display the contents of a cell.
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3. Click in the formula bar and type an equals sign (=) followed by the reference of
the cell whose contents you want to display in the shape, for example, =B4 (or
click the cell to enter the reference).

4. Press the Enter key; the contents of the cell will be displayed in the shape. 
If the contents of the cell change, the value displayed in the shape will update
accordingly.

NOTE Only the current value of the cell will be displayed in the shape; it will
not reflect the formatting of the linked cell.

Resizing Pictures and Shapes

There are various ways that you can change the size of an image or shape that you
have inserted. To resize a picture or shape manually, you can simply click it and drag
one of the sizing handles around the edge of the picture to the desired height and/or
width. To maintain the position of the center of the image or shape as you resize it,
hold down the Ctrl key as you drag one of the sizing handles. To keep the height and
width of the image or shape in proportion as you resize, hold down the Shift key as
you drag a corner sizing handle. To maintain both the center position and the pro-
portions of the image, press Ctrl+Shift as you drag a corner sizing handle.

To set an image or shape to a specific height and/or width, right-click the image
or shape and select Size and Properties from the menu that appears to open the “Size
and Properties” dialog box. Make sure that the Size tab is selected, and change
the values in the Height and/or Width boxes in the “Size and rotate” area or in the
“Scale” area (see Figure 12-9).

Figure 12-9. The Size tab of the Size and Properties dialog box
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Alternatively, you can quickly specify the size by selecting the image or shape and
choosing the Format tab under Picture Tools or Drawing Tools. In the Size group,
adjust the entry in the Height box and/or Width box (see Figure 12-10).

Figure 12-10. You can resize a picture or shape by changing the values 
in the height and width boxes in the Size group. Note that the Crop 
command is not available in the Size group under Drawing Tools.

To change the height and width independent of each other when using the Size
and Properties dialog box or the Size group, you will need to deselect the “Lock
aspect ratio” option on the Size tab of the Size and Properties dialog box. You can
open the Size and Properties dialog box from the Size group by clicking the Dialog
Box Launcher in the bottom-right corner of the Size group.

You can change the size of multiple images or shapes together by selecting the
first object and holding down the Ctrl key as you select the others; then resize all the
objects by dragging one of the sizing handles on one of the pictures or shapes. To set
all the selected objects to a specific height and/or width, change the height and/or
width in the boxes in the Size group.

If you change your mind about resizing an image, you can revert to its default
dimensions. To restore an image to its original height and width, click Reset Picture in
the Adjust group or click the Reset button on the Size tab of the Size and Properties
dialog box. You cannot reset a shape, although you can use the Undo command on
the Quick Access Toolbar to undo any size changes.

Objects like embedded charts, pictures, and shapes are placed on the drawing
layer of a worksheet, allowing them to be moved, resized, copied, and deleted with-
out affecting the underlying cells on the worksheet. Using the Properties tab of the
Size and Properties dialog box, you can adjust how an object moves or sizes with the
underlying cells by selecting one of the following three options:

• Select “Move and size with cells” to move the object if rows or columns are
inserted or deleted and resize the object if the height of the rows or width of the
columns changes.

• Select “Move but don’t size with cells” to move the object if rows or columns
are inserted or deleted but not resize the object if the height of the rows or width
of the columns changes.

• Select “Don’t move or size with cells” to ensure the position and size of the
object is unaffected by changes to the underlying cells.

You can also use the Properties tab to specify whether or not to print the object
and to lock the object and its text if appropriate. If you are intending to place a
worksheet containing an image or shape on the Web, you may want to specify
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alternative text to display if the graphic does not load properly. To do this, select the
Alt Text tab in the Size and Properties dialog box and enter the text in the Alternative
text box.

TIP You can also attach an object to a cell by clicking the Microsoft Office
Button, clicking Excel Options, and selecting the Advanced category. In the
Cut, Copy and Paste section, select the “Cut, copy and sort inserted objects
with their parent cells” option.

Cropping Pictures

If you only want to display a portion of any image (excluding animated GIFs), you
can use the cropping tool to trim off the superfluous edges. To activate the cropping
tool and manually trim an image, follow these steps:

1. Select the image to display the Format tab under Picture Tools and, in the Size
group, click Crop (see Figure 12-10). The cropping handles will be displayed on
the image and the mouse pointer will change to a cropping pointer.

2. Crop the image by doing any of the following:

• To crop one side, drag the center cropping handle for the side inward.

• To crop both the width and height from any corner, drag the corner
cropping handle inward.

• To crop opposite sides together equally, hold down the Ctrl key and drag
either center cropping handle inward.

• To crop all four sides together equally, hold down the Ctrl key and drag one
of the corner cropping handles inward.

3. Click outside of the image when you have finished, deactivating the cropping
tool.

If you want to crop your image to exact proportions, you can use the Size and
Properties dialog box to specify how much you want to trim from each side. Right-
click the image and select Size and Properties from the menu that appears to open the
Size and Properties dialog box. Make sure that the Size tab is selected and change the
values in the Left, Right, Top, and Bottom boxes in the Crop from area (see Figure 12-9).
If you change your mind about cropping an image, you can restore it to its original
settings by clicking the Reset button to return the image to its original form.

TIP To add a margin around a picture, you can outcrop by dragging the crop-
ping handles outward (use the Ctrl key and drag a corner handle to add a
margin to all sides equally) or by entering negative values in the boxes in the
Crop from area of the Size and Properties dialog box.
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Rotating or Flipping Pictures or Shapes
It is easy to rotate a picture or shape to alter the orientation of it; to rotate an object
manually just click the rotation handle (indicated by a green dot above the picture)
and drag it in the required direction. If you want to restrict the rotation to 15-degree
angles, hold down the Shift key as you drag the rotation handle.

If you want to specify a particular rotation for an object, select it to display Pic-
ture Tools or Drawing Tools. On the Format tab, in the Arrange group, click Rotate.
To rotate the object by 90 degrees to the left or right, click Rotate Right 90° or Rotate
Left 90°. To select a different rotation value, click More Rotation Options to open the
Size and Properties dialog box. On the Size tab, adjust the value in the Rotation box
under “Size and rotate” and click OK.

If you want to reverse a picture or create a mirror image of it, you can flip it by
90°. To do this, select the picture to display Picture Tools and in the Arrange group,
click Rotate. Select either Flip Horizontal or Flip Vertical as required. To create a mir-
ror image of a picture, create a copy of it, flip the copy, and drag it to a position
where it will mirror the original.

Filling a Shape or Chart Element 
with a Picture
You can use a picture to fill a chart area, plot area, or a data series in some chart
types, such as column, bar, or pie charts. For example, you could use an image of a
house to represent house sales in a column chart. You can also use a picture to fill a
shape that you have inserted (see the “Formatting Shapes” section earlier in this chap-
ter). You can do this by following these steps:

1. Right-click the chart area, plot area, or data series of a chart, or the shape that
you want to fill using a picture and select Format Chart Area, Format Plot Area,
Format Data Series, or Format Shape as appropriate.

2. In the Format Chart Area, Format Plot Area, Format Data Series, or Format
Shape dialog box, select Fill and choose the “Picture or texture fill” option.
(If you are formatting a shape, the dialog box will change to a Format Picture
dialog box.)

3. Do one of the following:

• Click the File button to open the Insert Picture dialog box, choose the
picture you want to use, and click Insert.

• Click the Clipboard button to use an image you have copied to the
Clipboard.

• Click the Clip Art button to select a clip art image.

4. Select any other options as necessary in the dialog box before clicking Close.
Figure 12-11 shows how you can use an image of a house to depict house sales.
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Figure 12-11. You can use an image to fill a data series of a chart.

TIP If you want the image to be repeated to represent units in a column or
bar chart (as in Figure 12-11), select the Stack option in the Format Data
Series dialog box. If your values are large, select the “Stack and Scale with”
option and enter how many units each picture should represent.

Creating and Editing SmartArt

If you use spreadsheets as a means of communicating information as well as analyz-
ing data, you will probably find the new SmartArt collection a welcome addition to
the Office suite of applications. By using this built-in range of graphics to create dia-
grams or illustrate processes and lists, you can produce designer-quality documents
without the need for specialized graphics or publishing software. SmartArt is a signif-
icant improvement to the Diagram Gallery used by previous versions of Microsoft
Office and has 70 graphics subdivided into the following categories: List, Process,
Cycle, Hierarchy, Relationship, Matrix, and Pyramid. This allows you to create a
wide range of diagrams, such as organization charts, flowcharts, decision trees, and
Venn diagrams.
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To use SmartArt in your document, just follow these steps:

1. Select the Insert tab and, in the Illustrations group, click SmartArt. The Choose
a SmartArt Graphic dialog box will appear, illustrating the various lists and
diagrams that can be inserted (see Figure 12-12).

Figure 12-12. Select a type and layout for your SmartArt from those available.

2. Select a type to view the layouts for that type or select All to view all the
available SmartArt layouts.

3. Click a SmartArt graphic to view an example and a description of it in the area
to the right.

4. When you have chosen which SmartArt graphic you want to use, click it to
select it and click OK. The SmartArt will appear on your worksheet along with
a Text pane. A Design tab and a Format tab will be added to the Ribbon under
SmartArt Tools (see Figure 12-13).

5. Use the Text pane beside the SmartArt graphic to add text to each component of
your list or diagram. Press the down arrow key to move to the next component
and press the Enter key to insert a new component. If you want to create a
sublevel bullet point, press the Tab key.
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Figure 12-13. Add text to the various components of the SmartArt using the
Text pane.

NOTE Some SmartArt layouts contain a picture placeholder that allows you
to insert a picture into the SmartArt graphic. Just click the picture icon to
open the Insert Picture dialog box.

6. When you have finished entering text, click the Close button (X) in the top-right
corner of the Text pane to close it. To display the Text pane again, click the
arrows to the left of the SmartArt graphic or select the Design tab under
SmartArt Tools and, in the Create Graphic group, click Text Pane or the
Text Pane icon (see Figure 12-13).

Changing the Structure and Layout
of SmartArt
You can make alterations to the structure of your SmartArt after you have created it
using the Design and Format tabs under SmartArt Tools. You can edit the actual lay-
out of the list or diagram, add bullet points, and even change the direction. Use the
following points as a guide:
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• To add another component to the SmartArt, click an existing component and, in
the Create Graphic group, click the down arrow beside Add Shape. Select the
appropriate option from the menu—for example, Add Shape Above or Add
Shape Before.

• To add another bullet point to a component (where appropriate), click the
component and, in the Create Graphic group, click Add Bullet.

• To reverse the order of the components or the flow of a SmartArt graphic, click
it and in the Create Graphic group, click Right to Left.

• To promote or demote a bullet within a component, click the bullet either in
the component or in the Text pane, and click Promote or Demote in the Create
Graphic group.

• To delete a component, click it to select it and press the Delete key, or select the
text for the component in the Text pane and press Delete twice.

You can also customize your SmartArt by changing the shape of individual com-
ponents of a SmartArt graphic. Simply select the component(s) that you want to
change, click the Format tab under SmartArt Tools, and in the Shapes group, click
Change Shape. Choose a new shape from the gallery to apply it to the selected com-
ponent(s). If your SmartArt has a 3-D style, you can click Edit in 2-D in the Shapes
group to convert it to a 2-D style for editing. Click on Edit in 2-D again when you
have finished to change it back to 3-D.

You can quickly change the layout of a SmartArt graphic to display your data in
a different way. To change the layout of a SmartArt graphic, select the SmartArt
graphic to display SmartArt Tools. Select the Design tab and click a different layout in
the Layouts group to apply it. Use the up and down arrows to the right of the Layouts
group to scroll through the options, or click the More arrow in the bottom-right cor-
ner of the Layouts group to view all the layouts.

If you want to change the actual type of the SmartArt, select the Design tab and
click the More arrow in the bottom-right corner of the Layouts group. Select More
Layouts to open the Choose a SmartArt Graphic dialog box. Choose the type and lay-
out that you require and click OK.

TIP You can also open the Choose a SmartArt Graphic dialog box by right-
clicking the SmartArt and selecting Change Layout from the menu that
appears.

Displaying Cell Contents in SmartArt
You cannot use a SmartArt graphic to link to a cell in the same way as you can with
a shape. If you want to display the contents of a cell in your diagram or list, you will
have to convert your SmartArt to individual shapes and then link one of the shapes to
the cell. To convert SmartArt to ordinary shapes, follow these steps:
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1. Click the SmartArt graphic and press Ctrl+A to select all the shapes within it.

2. Select the Home tab and, in the Clipboard group, click the Copy icon.

3. Click in a different area of your worksheet and click Paste in the Clipboard
group. The SmartArt will be pasted as ordinary shapes.

4. Click in the shape that you want to use to display the contents of a cell to select
it, click in the formula bar, and type an equals sign (=) followed by the reference
of the cell, and press Enter.

Formatting SmartArt

There are numerous ways that you can modify a SmartArt graphic. Excel provides us
with a range of predefined layouts and formatting styles along with the different
shape styles that can be used for the individual components of the list or diagram.
This section will look at the main ways that you can edit and format your SmartArt
graphics.

Resizing SmartArt
You can resize a SmartArt in the same way as you resize a basic shape; however, with
SmartArt you can resize the entire graphic or an individual component. To resize an
individual SmartArt component (or multiple selected components together), do either
of the following:

• Select the component(s) and drag one of the sizing handles to the desired height
and/or width.

• Select the component(s), click the Format tab under SmartArt Tools and, in the
Shapes group, click Larger or Smaller.

NOTE When you are resizing part of a SmartArt graphic, the unselected com-
ponents may also resize to accommodate the changes to the selected
component(s). The size of the entire graphic will remain unchanged.

To resize an entire SmartArt graphic manually, click it and drag one of the sizing
handles around the edge the required direction. To maintain the position of the center
of the graphic as you resize it, hold down the Ctrl key as you drag one of the sizing
handles. To keep the height and width of the graphic in proportion as you resize, hold
down the Shift key as you drag a corner sizing handle. To maintain the center position
and the proportions of the graphic, press Ctrl+Shift as you drag a corner sizing
handle.
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You can also specify the exact height or width of a SmartArt graphic, but you
cannot specify exact dimensions for a component. To set SmartArt to a specific height
and/or width, do either of the following:

• Right-click the SmartArt graphic and select Size and Properties from the menu
that appears to open the Size and Properties dialog box. Make sure that the Size
tab is selected and change the values in the Height and/or Width boxes in the
“Size and rotate area” or in the Scale area. Select “Lock aspect ratio” to keep
the height and width in proportion to each other.

• Select the SmartArt graphic and choose the Format tab under SmartArt Tools.
Click Size and adjust the entry in the Shape Height or Shape Width box.

Changing the Style of SmartArt
For each SmartArt layout, there are a variety of predefined 2-D and 3-D styles that
you can apply to instantly format your graphic. You can also choose from a wide
range of colors linked to your document theme, allowing you to coordinate your dia-
grams with the rest of your workbook. To change the formatting style of your
SmartArt, select the SmartArt graphic to display SmartArt Tools. Select the Design
tab and click a different style in the SmartArt Styles group to apply it. Use the up and
down arrows to the right of the SmartArt Styles group to scroll through the options,
or click the More arrow in the bottom-right corner of the SmartArt Styles group to
view all the available styles. To change the color scheme for the SmartArt, click
Change Colors in the SmartArt Styles group and choose one of the options from the
gallery. You can restore your SmartArt to its default formatting by clicking Reset
Graphic on the Design tab.

In addition to applying a style to an entire SmartArt graphic, you can format indi-
vidual components using predefined styles or by changing the fill, outline, or effects
options of the component in the same way as you can change the style of a basic
shape. See “Changing the Style of Shapes” earlier in this chapter for instructions on
how to customize the components of your SmartArt graphic.

Using WordArt

The WordArt gallery of text styles allows you to insert high impact text into a docu-
ment using various special effects like beveling, shadows and even mirrored text. For
example, you can use WordArt to create a heading for a worksheet. To insert
WordArt, select the Insert tab on the Ribbon and, in the Text group, click on
WordArt. Choose a WordArt style from the gallery that appears (see Figure 12-14)
and type the text that you want to use for the WordArt. A Format tab under Drawing
Tools will appear on the Ribbon.
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Figure 12-14. Click a WordArt style in the 
gallery to insert a WordArt graphic.

You can quickly change the appearance of your WordArt by changing the style of
all or part of the text. Each style uses a different combination of settings for the fill,
outline, and effects of the text, offering a choice of interesting looks for your
WordArt. As you move your mouse over a style, it will be applied to the selected text,
allowing you to preview it with your text. A ScreenTip will appear indicating the
name of the style. You can change the style by selecting all or part of the text in the
WordArt and clicking on the styles in the WordArt Styles group of the Format tab.
Use the up and down arrows to scroll through the available styles, or click the More
arrow below the down arrow to view all the styles. To remove the WordArt style
(without deleting the text), select the WordArt, click the More arrow below the down
arrow in the WordArt Styles group, and choose Clear WordArt.

TIP To select a WordArt, press the Ctrl key as you click it. To move a WordArt,
select it and then drag the border to the new location or use the arrow keys to
move it one pixel at a time.

If none of the WordArt styles in the gallery are suitable, you can create a custom
style by choosing from the wide range of different fill, outline, and effects options for
the text. The following steps describe how you can do this:

1. Select the WordArt text that you want to format. The Format tab will be
displayed under Drawing Tools.

2. Customize the text by doing any or all of the following:
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• In the WordArt Styles group, click the Text Fill icon to choose a fill color for
the text. Point to Gradient or Texture to view other options for special fills
or click Picture to select a picture file to use to fill the WordArt text. The
selected text will update as you move your mouse over the different options.

• Click the Text Outline icon in the WordArt Styles group to specify settings
for the color, weight, and dashes of the border. As you move your mouse
over the range of options for border color, weight, and dashes, your text
will update, allowing you to preview the possible settings.

• Click the Text Effects icon to view the various visual effects that can be
applied to the text. Point to an effect and choose an option from the fly-out
menu to apply this effect. You can see the result of any effect on your text
just by moving your mouse over it.

You can change the style of WordArt text by clicking the Dialog Box Launcher in
the bottom-right corner of the WordArt Styles group and choosing options from the
Format Text Effects dialog box. For example, you can use this dialog box to change
the alignment or direction of the text or to apply a shadow or 3-D format. You can
also customize the shape surrounding the WordArt using the Shape Styles group on
the Format tab. See “Changing the Style of Shapes” earlier in this chapter for more
information on how to do this.

To change the text displayed in the WordArt, simply click the WordArt to select it
and delete or edit the text as required. To format or change the font size of the text,
select it and use the Mini toolbar that appears or the commands in the Font and
Alignment groups on the Home tab. To delete a WordArt, hold down the Ctrl key as
you click the WordArt to select it and press Delete.

Changing the Stacking Order of Objects

As you add objects like pictures, shapes, text boxes, or WordArt to a document, they
automatically stack in individual layers. By default, new objects will be stacked on
top of older objects and, if they overlap, the object on the top will cover part or all of
the object below it. To select an object that is positioned below other objects, select
the top object and press the Tab key to cycle forward, or press Shift+Tab to cycle
backward until you reach the object you require.

You may want to change the stacking order of objects in order to achieve a cer-
tain effect. This can be done by moving each object back or forward until they are in
the correct order. To change the stacking order of objects, use these steps:
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1. Select the object that you want to move. This will display either Picture Tools or
Drawing Tools.

2. Select the Format tab and, in the Arrange group, do any of the following (you
can also right-click the object to bring up any of these options):

• To move the selected object to the top, click Bring to Front.

• To bring the selected object forward one place, click the down arrow beside
Bring to Front and select Bring Forward.

• To place the selected object at the bottom, click Send to Back.

• To move the selected object back one place, click the down arrow beside
Send to Back and click Send Backward.

3. Continue moving objects until you achieve the order that you require.

In Excel 2007 you can also use the Selection pane to reorder objects. The Selec-
tion pane will display a list of all the images, shapes, text boxes, WordArt, and
SmartArt on a worksheet (see Figure 12-15). To open the Selection pane, click Selec-
tion Pane in the Arrange group of the Format tab. You can then use the arrows to
change the stacking order of the objects. You can also hide objects by clicking the
icon beside the object’s name, or click the Show All or Hide All button to display or
hide all the objects.

Figure 12-15. Use the Selection pane to 
rearrange the stacking order of objects.
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Aligning and Distributing Objects

Rather than trying to drag objects to align them, you can select an option from the
Align menu in the Arrange group to do it automatically. You have six options when
aligning objects: Align Left, Align Center, Align Right, Align Top, Align Middle, or
Align Bottom. The alignment options will align the selected objects based on the posi-
tion of the objects on the extreme left, right, top, and bottom. You can also use the
Align menu to distribute objects evenly on the page so that they are equally spaced
either horizontally or vertically. To align or distribute objects, do the following:

1. Using the Ctrl key, select all the objects that you want to align. If any of your
objects are hidden or behind text, select the Home tab and, in the Editing group,
click Find & Select, choose Select Objects, and then click and drag a box over
the objects you want to select.

2. Select the Format tab and, in the Arrange group, click Align.

3. Select the appropriate option from the menu that appears (see Figure 12-16).

Figure 12-16. Choose an option from the Align menu 
to align or distribute objects on a worksheet.

To align objects so that they line up with the cells on the grid, you need to turn on
the Snap to Grid option in the Align menu. Once you have selected the Snap to Grid
option, any objects that you create or resize will be aligned to the cells on the grid,
and if you move an object its top-left corner will always be positioned at the corner of
a cell. You can also select Snap to Shape to align objects you are moving with the edge
of any surrounding shapes. To temporarily turn off Snap to Grid, hold down the Alt
key as you move or resize an object. If you prefer to turn off the gridlines when work-
ing with objects, click the View Gridlines option in the Align menu; the feature will
still work even without the lines being displayed.
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Excel incorporates several tools to help you to prevent or correct errors in your
spreadsheets. Starting with the actual data entry process, you can apply restric-

tions to the type of data that a cell can accept using data validation criteria. For
example, you can specify that a cell can only contain a whole number or a date that
falls within a particular timeframe. This can help avoid errors resulting from a cell
containing the wrong type of data or a value outside the permitted range.

Often Excel will display an alert if you try to insert an incorrect formula or if
your formulas contain inconsistencies. If Excel is unable to calculate a formula, it will
return an error value, making it clear that something is wrong. However, sometimes
formulas that are able to return results can still contain inconsistencies and it may be
necessary to audit your formulas manually to ensure that your worksheet is error
free. This can become quite difficult where formulas are nested or are constructed
using references to other cells containing formulas.

To help with formula auditing, Excel allows you to easily identify or trace cells
that contain formulas that refer to a selected cell (dependents) or cells that are
referred to by the formula in the selected cell (precedents). By tracing precedent and
dependent cells, you can easily confirm that the formula in the cell is taking data from
and supplying data to the correct cells. You can also use the Evaluate Formula com-
mand to step through a formula and evaluate it at each stage to check how it arrives
at its result. If you want to keep track of cells as you edit a worksheet, you can watch
them in the Watch Window to see how changes to other parts of the worksheet affect
the watched cells.
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Data Validation

Prevention is always better than cure, and one way to help ensure the accuracy of
your spreadsheet is to check the validity of the data as it is being entered. You can do
this by applying data validation rules to cells to prevent users from entering data of
the wrong type or value. For example, you can use data validation to restrict the val-
ues that can be entered to whole numbers within a specified range or to text of a
particular length. To clarify the process for users, you can also display a message to
advise users on what values they can enter, and you can customize the alert used
to warn users that an entry is invalid.

Allowing Numbers in a Range
You can control the entry of numerical data in your worksheet by specifying that
values should be either whole numbers or decimals, and by imposing a maximum
and/or minimum value that can be entered. For example, a spreadsheet used to enter
orders could have restrictions to ensure that values in the quantity column are whole
numbers and that they are over a certain value if there is a minimum order quantity
or under a certain value if there is a maximum order quantity. Use the following steps
as a guideline to setting up data validation for the entry of numbers in a worksheet:

1. Select the cell or cells that you want to validate.

2. Select the Data tab and, in the Data Tools group, click the Data Validation icon
(see Figure 13-1).

Figure 13-1. Click Data Validation in the Data Tools 
group to open the Data Validation dialog box.

3. In the Settings tab of the Data Validation dialog box, select either Whole
number or Decimal from the Allow dropdown list (see Figure 13-2).
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Figure 13-2. Enter validation criteria to control the 
data that can be entered into the selected cell.

4. To specify the range of values that can be entered, select an option from the
Data dropdown list. You can choose from between, not between, equal to, not
equal to, greater than, less than, greater than or equal to, and less than or equal
to. Note that the fields in the Settings tab may change depending on your
selection in the Data field.

5. Enter values, formulas, or cell references in the Value or the Minimum and/or
Maximum boxes as appropriate. For example, if the validated cell should
contain a value that is less than 20% of the value in cell B2, you would select
less than in the Data box and enter the formula =B2*0.2 in the Maximum box.

6. Select or deselect the Ignore blank option to determine how you want blank or
null values to be handled.

Allowing Values from a List
Often in a worksheet model there will be a range of cells that should contain one of a
finite group of values, such as the name of a department or a project cost code. Using
data validation you can restrict a user’s entry to this group of values and you can even
provide the options in the form of a dropdown list to facilitate the data entry. The fol-
lowing steps show you how to set up data validation to accept only values from a
specified list:
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1. Select the cell or cells that you want to validate and click the Data Validation
button.

2. In the Settings tab of the Data Validation dialog box (see Figure 13-3), select
List from the Allow dropdown list.

Figure 13-3. You can restrict the allowed values in a 
cell to options from a list.

3. Enter the options (separated by commas), or references for cells containing the
options, that the users can choose from in the Source box.

TIP If your options are listed in a range of cells, you may wish to sort the cells
first in the order that you want the options to appear in the dropdown list. You
may also find it more convenient to name the range so that you can simply
type =name in the Source box, especially if the range of cells is in another
worksheet.

4. Select or deselect the Ignore blank option to determine how you want blank or
null values to be handled. Note that if you select Ignore blank and you have
specified a named range containing a blank cell as your permitted values (or if
any cell referenced by a validation formula is blank), any value can be entered
into the validated cell.

5. If you want the options to be available as a dropdown list that the user can
select from, make sure that the In-cell dropdown option is selected.
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Allowing Dates or Times in a Range
In the same way as you can control the range of numbers that can be entered into a
worksheet cell, you can also specify limits for dates or times. This allows you to
ensure that users do not enter dates or times before a given start date or time, after a
given end date or time, or outside a specified range. The following steps show you
how to set up data validation to control the input of dates or times:

1. Select the cell or cells that you want to validate and click the Data Validation
button.

2. In the Settings tab of the Data Validation dialog box (see Figure 13-4), select
Date or Time from the Allow dropdown list.

Figure 13-4. You can restrict the allowed values in a 
cell to dates within a particular timeframe.

3. To specify the range of dates or times that can be entered, select an option from
the Data dropdown list. You can choose from between, not between, equal to,
not equal to, greater than, less than, greater than or equal to, and less than or
equal to. Note that the fields in the Settings tab may change depending on your
selection in the Data field.

4. Enter dates or times, formulas, or cell references in the Date or Time box, the
Start date and/or End date boxes, or the Start time and/or End time boxes, as
appropriate. For example, if the validated cell should contain a date that is less
than seven days after today’s date, you would select less than in the Data box
and enter the formula =TODAY()-7 in the End date box. Or if the validated cell
should contain a time that is more than three hours after the time in cell C3, you
would select greater than in the Data box and enter the formula =C3+3 in the
Start time box.

5. Select or deselect the Ignore blank option to determine how you want blank or
null values to be handled.
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Allowing Text of a Particular Length
If a cell is going to be used to enter text, you can use validation criteria to control the
number of characters that will be accepted. Although this will not prevent incorrect
text from being entered, it will go some way toward identifying data entry errors such
as too few characters in a product code. The following steps show you how to set up
data validation to control the length of text:

1. Select the cell or cells that you want to validate and click the Data Validation
button.

2. In the Settings tab of the Data Validation dialog box (see Figure 13-5), select
Text length from the Allow dropdown list.

Figure 13-5. You can restrict the length of text that 
can be entered into a validated cell to an exact 
length or a range.

3. To specify the length of text strings that will be accepted, select an option from
the Data dropdown list. Note that the fields in the Settings tab may change
depending on your selection in the Data field.

4. Enter values, formulas, or cell references in the Length or the Maximum and/or
Minimum boxes as appropriate. For example, if the validated cell should
contain a string that contains the same number of characters as cell D4, you
would select equal to in the Data box and enter the formula =LEN(D4) in the
Length box.

5. Select or deselect the Ignore blank option to determine how you want blank or
null values to be handled.
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Creating Custom Validation Criteria
If none of the predefined validation criteria discussed earlier are suitable for your
requirements, you can use a formula to create custom validation criteria by selecting
Custom from the Allow dropdown list in the Data Validation dialog box. You can
then use the Formula box to enter a formula whose result will determine what is
allowed in the cell. Table 13-1 lists some examples of formulas that could be used for
data validation.

Table 13-1. Examples of Formulas for Validating Data Entry

To Ensure That . . . Enter This Formula

Cell A1 only contains text =ISTEXT(A1)

Cell A1 can only be updated if cell B1 =B1>C1
is greater than cell C1

Cell A1 can only be updated if cell B1 =AND(B1=5, C1<5)
is equal to 5 and cell C1 is less than 5

All the cells in the range A1:A25 =COUNTIF($A$1:$A$25, A1)=1
contain unique values (Enter the formula in the validation for the first

cell and then fill down to the other cells so that
the second argument in the COUNTIF function
will update for the other cells.)

Cell A1 is always greater than the sum =IF(A1>B1+C1, TRUE, FALSE)
of cells B1 and C1

The contents of cell A1 must begin with BT =LEFT(A1, 2)="BT"

The contents of cell A1 must begin with BT =AND(LEFT(A1, 2)= "BT", LEN(A1)=10)
and have exactly 10 characters

Of course, these are only a small sample of formulas that you can use as a basis
for custom validation. Experiment with different variations and combinations of
them to refine the range of values that will be allowed in the cell. The more restric-
tions you impose, the less room there will be for errors.

Displaying an Input Message and 
an Error Alert
If you have applied data validation to a cell, you may find it useful to create an input
message, which will appear as a comment when the cell is selected, to guide users
when entering data. Typically this will contain instructions for the user on what
values can be entered into the cell. In the same way, you can also design a custom
error alert to be displayed if a user attempts to enter a value outside of the permitted
range or list. This can be used to inform the user why the entered value has not been
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accepted and remind the user of what should be entered. The following steps explain
how to create an input message and an error alert for a cell that is subject to a valida-
tion rule:

1. Select the cell that you have applied a validation rule to.

2. Select the Data tab and, in the Data Tools group, click the down arrow beside
Data Validation and select Data Validation from the menu that appears.

3. To display a message to instruct users on what they can enter into the cell, select
the Input Message tab in the Data Validation dialog box (see Figure 13-6).

Figure 13-6. You can create your own input message 
to advise users on what values they should enter in 
the validated cell.

4. Make sure that the “Show input message when cell is selected” option is
selected and enter a title for the message in the Title box if desired.

5. Enter any instructions that you want to provide for users in the Input message
box. This will appear as a comment when the cell is selected, as shown in
Figure 13-7.

Figure 13-7. Your input message will appear 
as a comment when the cell is selected.
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6. To display an alert if a user attempts to enter invalid data into the cell, select the
Error Alert tab in the Data Validation dialog box (see Figure 13-8).

Figure 13-8. You can design a custom error alert to 
be displayed if a user enters invalid data.

7. Make sure that the “Show error alert after invalid data is entered” option is
selected.

8. Choose Stop, Warning, or Information from the Style box; the icon displayed
will change depending on your selection.

9. Enter a title for your error alert in the Title box if desired and type the text that
you want displayed in the Error message box. This will appear if the user enters
a value that is not allowed, as shown in Figure 13-9.

Figure 13-9. You can design a custom alert to be displayed 
if a user tries to enter a value that is not allowed.

10. Click OK when you have finished. When you have added validation to a cell, try
entering correct and incorrect data to test that the validation criteria is working
as expected and to check how the error alert will appear.

NOTE If you do not specify any text for the error alert, Excel will use a default
alert if a user enters an incorrect value.
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Changing or Removing Data Validation
To change the validation criteria, input message, or error alert for a cell, select it,
open the Data Validation dialog box, and make the changes on each tab as necessary.
Select the option “Apply these changes to all other cells with the same settings” to
update other cells with similar settings to the selected cell. To remove the validation
criteria for a cell, click the Clear All button in the Data Validation dialog box; the
input message and error alert for the cell will also be removed.

TIP Data validation can also be applied to cells that already contain data to
check their contents. You can then click the down arrow beside Data Valida-
tion (or the Data Validation icon) and select Circle Invalid Data to highlight any
cells whose content does not meet the validation criteria. Click Clear Valida-
tion Circles in the Data Validation dropdown menu to remove the circles
again.

Removing Duplicate Values
The presence of duplicate values in a worksheet will often result in errors. A duplicate
value occurs when all the values in a row match the values in another row. This can
happen when a record is mistakenly entered more than once. As well as making your
spreadsheet larger than necessary, this can erroneously inflate totals and formula
results. In Excel 2007 you can quickly check your data for duplicated data and
remove the repeated rows, leaving you with a list of unique values. As with any
process that deletes data, this should be done with care to ensure that important data
is not lost. Consequently, it is advisable to make a copy of the worksheet or table
before removing duplicates.

To check your data for duplicates, select the range of cells that you want to check
or, if your data is in an Excel table, select any cell in the table. Select the Data tab and,
in the Data Tools group, click Remove Duplicates. Select the columns that you want
to check for duplicate values and click OK. A message will appear informing you of
how many duplicate values (if any) were found and removed and how many unique
values remain. Click OK. Only cells within the selected range or table will be affected;
other cells will not be removed.

Formula Auditing

A common source of errors in spreadsheets is the inaccurate construction of formu-
las, which, in turn, causes misleading results. If the result of an incorrect formula is
later used in other formulas, cells, or documents, the error will be propagated
throughout the worksheet or other documents. Formula auditing involves checking
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formulas for mistakes and inconsistencies. Identifying and correcting formula errors
is an essential task in ensuring the validity of your results. Often Excel will not allow
you to enter an invalid formula and will offer to correct the error automatically.
However, in other cases you may need to check each formula in a spreadsheet manu-
ally to confirm that there are no inconsistencies. This section will explain how you
can find and resolve errors in formulas in Excel 2007.

Identifying Errors in Formulas
When you enter a formula in a cell, Excel will employ various rules to check it for
errors. Common mistakes that can occur when typing a formula include failing to
match parentheses, not including the correct number of arguments in a function,
inserting references to cells that contain the wrong data type, and failing to use single
or double quotation marks where required. In some cases—say you omit a closing
parenthesis or enter too many arguments—Excel will immediately identify that an
error has occurred and suggest a correction. At other times a formula will return an
error value and it is obvious that a mistake has been made. Table 13-2 lists the error
values that can result when a mistake is made in a formula and suggests ways you can
resolve them.

Table 13-2. Resolving Error Values in Formulas

Error What to Do

####### Widen the column or ensure that dates and times are not negative (i.e., prior to
January 1, 1900).

#DIV/0 The formula is trying to divide by 0—check that you have entered the correct
cell reference or that you have not deleted data by mistake.

#N/A The formula is referring to a cell containing the NA function—check that you
have entered the correct cell reference. If you are using a lookup function, check
that there is a match for the lookup value and that you have sorted the table
correctly. If you are using an array formula, make sure that any arguments have
the same number of rows and columns as the range holding the array formula. If
the formula is a custom formula, it may not be available or you may have
omitted an argument.

#NAME? Check your spelling—you may have spelled a function or defined name
incorrectly or you may have forgotten to enclose text in double quotation marks.
Also check that you have not omitted the colon in a range reference or the
single quotation marks around a sheet name.

#NULL! Make sure that you have entered references to cell ranges correctly—the
formula may be referring to a nonexistent intersection between two ranges. Also
check that you are using the correct range operator and that you have not
entered a space instead of a comma.

Continued
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Table 13-2. Continued

Error What to Do

#NUM! Check that the arguments in the function are numbers or cells containing
numbers. If you are using an iteration function like IRR or RATE, Excel may not
be able to find a result; you can try increasing the number of iterations in Excel
Options. A #NUM! error will also appear if a number is too large or too small for
Excel to calculate.

#REF! Check the cell references—you may have deleted a cell or cut or copied the
formula, rendering any references invalid. If you are using an OLE link, make
sure that the program is running or you may be linking to a DDE topic that is
not available.

#VALUE! Check that the arguments in the function are the correct data type, that you
have used the correct operands, or that you have entered an array formula
properly.

To resolve an error, you may need to see where a formula is getting its data from.
To view all the precedent arrows for a cell displaying an error value, select the cell,
choose the Formulas tab, and in the Formula Auditing group (see Figure 13-10), click
the down arrow beside Error Checking and click Trace Error.

Figure 13-10. The Formula Auditing group contains 
various commands to help you check formulas.

Excel will also display an error indicator in the form of a triangle in the top-left
corner of a cell containing a formula if it matches one of the following error-checking
rules:

• The cell contains a formula that results in an error.

• There is an inconsistent calculated column formula in a table.

• The cell contains a year represented as two digits.

• A number has been formatted as text or preceded by an apostrophe.

• The cell’s formula is inconsistent with other formulas in the region.

• The cell’s formula omits cells in the same region.

• An unlocked cell contains a formula.

• The cell’s formula refers to an empty cell.

• Data entered in a cell in a table is invalid.
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Hover your mouse over a cell displaying an error indicator to see a ScreenTip
explaining the cause of the error. You can select which rules Excel should use when
performing background error checking, or you can turn off this feature altogether by
clicking the Microsoft Office Button, clicking Excel Options, and selecting the For-
mulas category. Select or deselect the appropriate checkboxes under “Error checking
rules” to control which rules are used, or deselect the “Enable background error
checking” option under Error Checking to stop Excel from indicating cells that may
contain inconsistencies.

Error Checking
When you select a cell displaying an error indicator, the Error Checking button will
appear beside it. You can click this button to find out why the cell has been flagged
with an error indicator and to access a number of options to enable you to deal with
the error (see Figure 13-11).

Figure 13-11. Click the Error Checking button and 
select an option from the context menu to deal 
with a formula flagged with an error indicator.

The options available when you click the Error Checking button will vary
depending on the cause of the error, which is indicated by the first item on the list. If
you select “Help on this error”, the Excel Help facility will open; if you select Error
Checking Options, Excel Options will open at the Formulas category. Selecting Show
Calculation Steps will open the Evaluate dialog box, allowing you to step through
each part of the formula.

If your worksheet is large, you may find it easier to use the Error Checking com-
mand in the Formula Auditing group to go through each error, one at a time, in a
similar manner to a spelling checker. To check a worksheet for errors, do the following:

1. Select the worksheet that you want to check and, if you have turned off
automatic calculation, press F9 to recalculate the worksheet.

2. Select the Formulas tab on the Ribbon and, in the Formula Auditing group, click
Error Checking. The Error Checking dialog box will open (see Figure 13-12).
Note that the options available in the Error Checking dialog box will vary
depending on the type of error.
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Figure 13-12. Use the Error Checking dialog box to help 
you deal with errors in your worksheet.

3. In the Error Checking dialog box, do one (or more) of the following:

• Click the “Help on this error” button to open the Excel Help facility and
find out more about formula errors.

• Click the Show Calculation Steps button to open the Evaluate dialog box
and step through each part of the formula.

• Click the Copy Formula from Left or Copy Formula from Above button
to insert the same formula that is used in adjacent cells (for Inconsistent
Formula errors).

• Click the Trace Error button to display the precedent arrows for the cell.

• Click the Ignore Error button to mark the error to be ignored in any
following error checks.

• Click the Edit in Formula Bar button to go to the formula bar and change
the formula.

• Click the Options button to open Excel Options at the Formulas category so
that you can change the settings for error checking.

4. When you have finished dealing with that error, click Previous or Next to move
to another error. When you have checked all the errors, a message will appear
saying that the error check is complete for the entire sheet.

Sometimes in Excel a formula may appear to calculate correctly but on closer
examination you find that it has returned an incorrect result. Reasons why a formula
may return an inaccurate result include

• An apparently empty cell actually contains a space character and, therefore,
technically is not blank.

• Formula operators are not being evaluated in the correct order. You can rectify
this by using parentheses.

• Excel stores numbers with a precision of 15 digits, which occasionally may
result in a loss of accuracy. For example, Excel may return a number close to
zero when zero is expected.
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• The number of decimal places displayed means that the value displayed is not
the actual value of the cell. Excel will calculate results based on the actual stored
value of the cell, not the displayed value. To permanently change the value of a
cell to equal the displayed value, click the Microsoft Office Button, select the
Advanced category, and under “When calculating this workbook”, check the
“Set precision as displayed” checkbox.

TIP To check text and other data in your worksheet, you can use the Spelling,
Research, Thesaurus, and Translate commands in the Proofing group on the
Review tab.

Dealing with Circular References
A common type of error in formulas is a circular reference where a formula refers
(directly or indirectly) to itself. For example, a circular reference will result if cell C1
contains the formula =A1+B1–C1 as the formula refers to the cell containing it. This
can cause problems because the calculation could continue indefinitely; each time the
formula is calculated, the value in the cell changes and the formula must be recalcu-
lated. Excel will not be able to automatically calculate all the open workbooks if one
of them contains a circular reference.

If you enter a formula containing a circular reference, Excel will display a mes-
sage warning you that cell references in the formula refer to the formula’s result. If
you click OK, Excel displays the Help topic for circular references; if you click Can-
cel, Excel allows the formula to remain as it is and displays “Circular Reference: cell
reference” in the Status bar to remind you that a circular reference exists. If there is
no cell reference beside Circular Reference in the Status bar, the circular reference is in
another worksheet.

If you want to locate a circular reference when carrying out formula auditing,
select the Formulas tab and, in the Formula Auditing group, click the down arrow
beside Error Checking. Select Circular Reference and click the cell reference in the
submenu. You can then edit the formula to correct the circular reference. When you
have corrected all the circular references in a workbook, Circular Reference will no
longer be displayed in the Status bar.

There are occasions when you may want to allow circular references—for exam-
ple, you may wish to use a circular reference to calculate the depreciation on an asset
or the value of an investment. Consequently, you can change the settings in Excel
Options to allow iterative calculation. Once you do this, Excel will not highlight cir-
cular references but will perform the calculation until the maximum iterations (the
number of times Excel will recalculate) or maximum change limit (the amount of
change between calculations) has been reached. If you want to intentionally create a
circular reference, you must have iterative calculation enabled. To do this, click the
Microsoft Office Button and click Excel Options. Select the Formulas category and
select the “Enable iterative calculation” checkbox. If you want to, change the default
values in the Maximum Iterations field or the Maximum Change field to control
when Excel should stop performing iterations.
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Viewing and Hiding Formulas
When you enter a formula into a cell, Excel displays the result automatically within
the cell. To view the actual formula so that you can check it, you can select the cell
and look in the formula bar. To identify all the cells in the active sheet or selected
range that contain formulas, follow these steps:

1. Select the Home tab and, in the Editing group, click Find & Select.

2. Select Go To Special from the menu and select Formulas in the Go To Special
dialog box.

3. Select or deselect the Numbers, Text, Logicals, and Errors options to choose the
type of formulas you want to highlight based on the formula result and click
OK. Those cells containing the appropriate formulas will be highlighted and you
can use the Tab key to select each cell in turn.

If you want to view all the formulas in a worksheet so that you can print them or
audit them, you can select the Formulas tab on the Ribbon and, in the Formula Audit-
ing group, click Show Formulas. Click Show Formulas again to hide the formulas and
display the values once more. You can also press Ctrl+` (backquote) to toggle between
showing and hiding formulas.

If others will have access to the worksheet, you may not want to reveal the for-
mulas you have used or allow them to be altered. You can protect selected cells to
prevent the formulas within them from being displayed in the formula bar and, con-
sequently, from being edited. The following steps explain how this can be done:

1. Select the cells containing the formulas that you want to hide, using the Ctrl key
to select noncontiguous cells or ranges.

2. Select the Home tab on the Ribbon and, in the Cells group, click Format and
select Format Cells.

3. Click the Protection tab in the Format Cells dialog box, select the Hidden
checkbox, and click OK to close the dialog box.

4. In the Cells group, click Format again and select Protect Sheet.

5. Make sure that the “Protect worksheet and contents of locked cells” option is
selected, then enter a password in the “Password to unprotect sheet” box if
desired and click OK. (If you have entered a password, you will be asked to
confirm it.)

If a user selects a cell whose formula has been hidden, the formula bar will be
blank and, if someone tries to edit a protected cell, a message will appear warning
that the cell is protected. To unprotect cells again so that the formula will be dis-
played in the formula bar and the cells can be edited, follow these steps:

1. Click Format in the Cells group and select Unprotect Sheet. If necessary, enter
the correct password and click OK.

2. Select the cells whose formulas you want to unhide.
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3. Click Format in the Cells group of the Home tab and select Format Cells.

4. In the Protection tab in the Format Cells dialog box, deselect the Hidden
checkbox and click OK to close the dialog box.

Viewing the Relationships Between Cells
In Excel, formulas will usually take values from cells in the worksheet, which in turn,
may depend on other cells for their input values. Consequently, changing the value in
one cell may influence the result of several different formulas. When auditing formu-
las or trying to resolve errors, you may find it helpful to view the relationships
between cells and identify for a particular cell which cells are precedents (cells that
supply data to the cell) and which cells are dependents (cells that take data from the
cell). As each cell can refer to and be referred to by numerous other cells, tracing a
cell’s precedents and dependents may prove invaluable in finding the source of an
error.

To display tracer arrows indicating a cell’s precedents so that you can check
where a formula is obtaining its inputs from, do the following:

1. Select the cell containing the formula that you want to view the precedents for.

2. Select the Formulas tab on the Ribbon and, in the Formula Auditing group,
click Trace Precedents. Tracer arrows will be displayed indicating the cells that
are referred to by the formula. Cells that contain no errors are represented by
blue arrows; cells that cause errors are indicated by red arrows. If the formula
contains a reference to a cell in another worksheet or workbook, a black arrow
pointing to a worksheet icon will be displayed.

3. Double-click an arrow to go to the cell at the other end of it. If you double-click
a black arrow, the Go To dialog box will open, listing the references to other
sheets or workbooks. Select a reference in the Go to list and click OK to go to
that cell. Note that if the reference is in another workbook, that workbook must
be open before you can go to it.

4. To view the next level of precedent cells, click Trace Precedents again. Excel will
beep when it cannot trace any further levels of precedents for the formula.

5. To remove all the tracer arrows, click Remove Arrows in the Formula Auditing
group. To remove the precedent arrows one level at a time, click the down
arrow beside Remove Arrows in the Formula Auditing group and select Remove
Precedent Arrows for each level that you want to remove.

You may also want to check which cells use the selected cell as one of their input
values and are, therefore, influenced by its contents. To display tracer arrows identi-
fying a cell’s dependents, do the following:
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1. Select the cell that you want to view the dependents for.

2. Select the Formulas tab on the Ribbon and, in the Formula Auditing group,
click Trace Dependents. Tracer arrows will be displayed indicating the cells
that refer to the selected cell. Relationships that do not result in an error are
represented by blue arrows; relationships that do result in an error are indicated
by red arrows. If the cell is referred to by a formula in a cell in another
worksheet or open workbook, a black arrow pointing to a worksheet icon
will be displayed.

3. Double-click an arrow to go to the cell at the other end of it. If you double-click
a black arrow, the Go To dialog box will open, listing the references to other
sheets or workbooks. Select a reference in the Go to list and click OK to go to
that cell. Note that formulas located in another workbook cannot be traced if
that workbook is closed.

4. To view the next level of dependent cells, click Trace Dependents again. Excel
will beep when it cannot trace any further levels of dependents for the formula.

5. To remove all the tracer arrows, click Remove Arrows in the Formula Auditing
group. To remove the dependent arrows one level at a time, click the down
arrow beside Remove Arrows in the Formula Auditing group and select Remove
Dependent Arrows for each level that you want to remove. The tracer arrows
will also disappear if you make any changes to the formula in the selected cell,
insert or delete rows or columns. or move or delete cells in the worksheet.

Figure 13-13 shows an example of tracer arrows being used to identify the prece-
dents and dependents for a cell (B7). In this example, you can see that B7 takes inputs
from cells B1, B5, and B6 (its precedents) and that cell B1 in turn takes a value from
a cell in another worksheet (indicated by a dashed black arrow). Cell B7 also has
dependents and is used as an input in cell B10, although this relationship causes an
error (indicated by a red arrow), and contributes its value to another worksheet (indi-
cated by a dashed black arrow).

Figure 13-13. Use tracer arrows to identify the selected 
cell’s precedent cells and dependent cells.
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TIP To view all the tracer arrows for a worksheet, click in an empty cell and
type =. Click the Select All icon in the top-left corner of the worksheet and
press Enter. Select the cell and click Trace Precedents in the Formula Auditing
group twice.

You can also check to see which cells supply the value for each argument in a for-
mula. Just select the cell and press F2 to switch to editing mode and view the
color-coded precedents for each of the arguments. Each cell or range reference in the
formula will be displayed in a different color, and the corresponding cell or range on
the worksheet will be surrounded by a border of the same color, allowing you to
quickly identify the cells that are being referenced by the formula. You can then edit
the formula directly in the cell if necessary.

Evaluating Formulas
If a formula consists of several calculations or logical tests, it can be difficult to ascer-
tain how it actually reaches its final result. The Evaluate Formula dialog box
simplifies the task of auditing nested formulas by allowing you to view how the for-
mula is calculated and see the intermediate results for each part of the calculation.
The following steps explain how to evaluate a formula:

1. Select the cell containing the formula that you want to evaluate.

2. Select the Formulas tab and, in the Formula Auditing group, click Evaluate
Formula. The Evaluate Formula dialog box will open (see Figure 13-14).

Figure 13-14. Use the Evaluate Formula dialog box to help you to debug a
formula.
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3. Click the Evaluate button to show the result of the underlined expression. The
most recently evaluated expression will be displayed in italics. If the underlined
expression is a reference to another formula, you can click the Step In button to
view the other formula in the Evaluation box. Click the Step Out button to
return to the previous cell and formula. Note that if the underlined reference has
already appeared in the formula or if the formula references a cell in another
workbook, the Step In button will not be available.

4. When you have finished evaluating each part of the formula, you can click the
Restart button to begin the evaluation again or click the Close button to close
the Evaluate Formula dialog box.

NOTE Formula components that use the IF or CHOOSE function may not be
evaluated in the Evaluate Formula dialog box, and functions that are recalcu-
lated each time the worksheet changes may display different results in the
Evaluate Formula dialog box than in the cell.

Watching Formulas
When working with a large worksheet, you may find it helpful to use the Watch Win-
dow to keep track of certain cells so that you can continually audit the cells’ formulas
and results as you make changes to the worksheet. The Watch Window can be moved
around the worksheet or docked to the top, bottom, left, or right of the worksheet
and will display the workbook, sheet, name, cell, value, and formula for each entry. If
you make a change to the worksheet that affects any of the cells being watched, the
Watch Window will update automatically. To use the Watch Window to keep track of
a cell’s properties, follow these steps:

1. Select the Formulas tab and, in the Formula Auditing group, click Watch
Window. The Watch Window will open (see Figure 13-15).

Figure 13-15. Click Add Watch to add cells to the Watch Window.

2. Click Add Watch in the Watch Window and type the reference for the cell or
range that you want to keep track of into the field in the Add Watch dialog box
(or select the cell or range in the worksheet). Click Add to add the cell or range
to the Watch Window. If you have selected a range of cells, each cell will have a
separate entry in the Watch Window.
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3. Drag the title bar of the Watch Window to move it to the desired position. To
resize the Watch Window, drag one of its edges or corners. You can also drag
the boundary between the column headings to adjust the width of the columns.
As you edit the worksheet, the cell properties will be updated in the Watch
Window.

4. To go to a cell that you are watching, double-click its reference in the Watch
Window. 

5. If you no longer wish to track a cell, select its reference in the Watch Window
and click Delete Watch.

6. Click the Close button in the top-right corner to close the Watch Window. The
references to the watched cells will be stored in it until you reopen it again as
long as the workbook remains open.

NOTE You can watch cells in different workbooks in the Watch Window, but
when you close a workbook, references to cells within it will disappear from
the Watch Window.
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Spreadsheets are often used to store sensitive or confidential data, from client
details to corporate finances. When a workbook is only intended to be viewed

by the author or a limited group of users, it is advisable to apply some form of pro-
tection to it to prevent any unauthorized access. At other times, a number of people
may require access to a spreadsheet, leaving it vulnerable to accidental or deliberate
alteration. A spreadsheet designer will want to protect his or her work from tamper-
ing and may even want to keep elements of the workbook, such as formulas or
particular sheets, hidden. If your spreadsheet is being used to record important data,
you may wish to apply protection to reduce the risk of data being corrupted or being
used by those it is not intended for.

To reassure users that a spreadsheet is authentic and to confirm the origin of the
spreadsheet, you can add a digital signature to it. This can help to assure the integrity
of the data and prove that the spreadsheet has not been edited since it was signed.
Digital signatures can be visible or invisible, and Office 2007 even provides a signa-
ture line that can be used to display a visible representation of a signature.

Another new feature with Office 2007 is the Trust Center, which acts as a one-
stop shop for all your security settings. You can use the Trust Center to specify trusted
publishers and file locations and to change settings for external content, add-ins,
macros, and ActiveX controls. You can also use the Document Inspector to help you
track down and remove any hidden content or personal information that you do not
want to be made available to others accessing the document. This chapter will look at
all of these features, which could prove beneficial in helping to protect the confiden-
tiality, safety, and integrity of your Excel documents.
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Protecting Worksheets and Workbooks

Excel provides you with protection tools to help you to maintain the security of your
worksheet data against deliberate or accidental misuse. For instance, if your work-
sheet contains data of a confidential nature, you may want to prevent unauthorized
users from accessing a workbook. To do this, you can protect the workbook with a
password when you are saving it, which users must enter to open the file. In other
cases, you may want other users to be able to open the file but not be able to modify
certain parts of the worksheet. To prevent users from making deliberate or accidental
changes to the data, you can protect worksheet or workbook elements, either with or
without a password. This section will show you how you can apply protection to
your Excel files to control who can access or edit them.

CAUTION Applying passwords to workbooks will provide some protection;
however, these passwords are not infallible and can be removed by anyone
using the correct software.

Protecting the Contents of a Workbook
There are two ways you can protect a workbook in Excel with a password: you can
require users to enter a password to open and view the workbook, or you can specify
a password that a user must enter to modify the workbook and save any changes.
Obviously, restricting overall access to a workbook is the most secure method of pro-
tection, and this password will be encrypted to help protect your data from any
unauthorized access. The password to modify the workbook will not be encrypted
but can be used to assert some control over which users can then edit the file. Conse-
quently, for optimum security you should apply both passwords to the workbook.
You can also display a prompt recommending that users open the workbook as
“read-only,” which could prevent them from accidentally saving changes to it.

Setting a Password to Open or Modify a Workbook
You can assign a password to control which users can open a workbook, a password
to control which users can modify a workbook, or both. The following steps describe
how you can set a password for a workbook:

1. Click the Microsoft Office Button and click Save As. (To save the workbook in a
different format, point to Save As, and select the format that you want to save
the workbook in.)

2. Click the Tools button in the bottom-left corner of the Save As dialog box and
select General Options from the menu that appears. Excel will display the
General Options dialog box (see Figure 14-1).
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Figure 14-1. Enter a password to 
open and/or modify the file.

3. In the General Options dialog box, enter a password in the “Password to open”
and/or in the “Password to modify” fields.

TIP Choose a password that uses a combination of uppercase and lowercase
letters, numbers, and symbols and will not be easy for unauthorized users to
guess. If you are assigning passwords to open and to modify the workbook,
use a different combination of characters for each password.

4. If you want to prompt users to open the file as read-only, select the Read-only
recommended option. When a user opens the file, Excel will display a message
asking if they want to open the file as read-only (see Figure 14-2).

Figure 14-2. Excel can prompt users to open a file as read-only.

5. If you want to automatically generate a backup copy of the file, select the
“Always create backup” option.

6. Click OK. You will be prompted to confirm your password(s). Enter the
password(s) again and click OK.

7. Continue to save your file in the normal way.

CAUTION Make sure that you keep a record of your passwords in a secure
location as Microsoft cannot retrieve any passwords that have been forgotten.
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Changing or Removing a Password
It is good practice to periodically update your passwords to reduce the chance of
them being discovered. Also, if a document no longer requires protection, you may
wish to remove the password(s) to enable all users to open or modify the workbook.
The following steps describe how you can change or delete a password for a
workbook:

1. Open the document for which you want to change or remove the password. You
will be prompted to enter the password to open and/or for write access. Enter
the correct passwords to open the file for write access. If you are prompted to
open the file as read-only, click the No button.

2. Click the Microsoft Office Button and select Save As.

3. Click the Tools button in the bottom-left corner of the Save As dialog box and
select General Options from the menu that appears.

4. In the General Options dialog box, do either of the following:

• To change either password, enter a new password in the “Password to
open” and/or in the “Password to modify” fields and click OK. Retype
the new password to confirm it and click OK.

• To remove either password, delete the password from the appropriate field
and click OK.

5. Continue to save your file in the normal way.

Protecting the Contents of a Worksheet
If other users will be accessing your worksheet, you may want to prevent them from
adjusting the contents of some cells while allowing them to enter data in other cells.
When you protect a worksheet in Excel, by default all cells are locked. However, if
you want users to be able to edit certain cells, you can unlock them before applying
protection. You can also unlock any graphics that you want users to be able to edit,
or hide formulas so that they cannot be viewed by other users. When you protect a
worksheet, you can decide whether users are allowed to do each of the following:

• Select locked cells

• Select unlocked cells

• Format cells

• Format rows

• Format columns

• Insert columns

• Insert rows

• Insert hyperlinks

• Delete columns
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• Delete rows

• Sort

• Use AutoFilter

• Use PivotTable reports

• Edit objects

• Edit scenarios

CAUTION Protecting worksheet elements can help to avoid accidental cor-
ruption of data or formulas but will only provide limited security against
malicious intent. Excel passwords can easily be broken by determined users
and may not provide sufficient protection for very sensitive data.

Allowing Users to Edit Selected Cells or Objects
When you apply protection to a worksheet, by default all cells will be locked. If you
want to lock the entire worksheet except for a few selected cells or objects, you must
select the cells that users will be allowed to edit and unlock them before protecting the
worksheet. You can do this as follows:

1. Select the worksheet that you want to apply protection to.

2. If you want users to able to change certain cells, select the cells and go to the
Home tab. In the Cells group, click Format and deselect Lock Cell. The selected
cells will now be unlocked.

3. If you want to unlock any graphics, hold down the Ctrl key as you click the
objects you want to unlock. Picture Tools or Drawing Tools will be displayed on
the Ribbon. On the Format tab, click the Dialog Box Launcher in the bottom-
right corner of the Size group. Select the Properties tab in the Size and Properties
dialog box and deselect the Locked option (and the Lock text option if
available). Click Close.

4. To protect the remainder of the worksheet, select the Review tab and, in the
Changes group, click Protect Sheet (see Figure 14-3). (Alternatively, you can
select the Home tab and, in the Cells group, click Format and then Protect
Sheet.)

Figure 14-3. The Changes group contains commands 
for protecting sheets and workbooks.
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5. In the Protect Sheet dialog box, select the appropriate checkboxes in the “Allow
all users of this worksheet to” list to control what other users can and cannot do
(see Figure 14-4).

Figure 14-4. Use the checkboxes to select 
what you want users to be allowed to do.

6. If you want to prevent other users from removing the protection that you have
added, enter a password in the “Password to unprotect sheet” box. If you do
not use a password, other users will be able to unprotect the worksheet and
modify the protected elements.

7. Click OK. If you have applied a password you will be asked to confirm it.
Retype the password and click OK.

Once a worksheet has been protected, the Protect Sheet command in the Changes
group will become Unprotect Sheet. To remove protection from a worksheet so that it
can be edited, click Unprotect Sheet in the Changes group and, if necessary, enter the
correct password.

Preventing Users from Editing Selected Cells or Objects
If there are only a few cells or objects on your worksheet that you do not want users
to edit, it is easier to unlock the entire worksheet and then lock the elements that you
want to protect. To do this, follow these steps:

1. Select the worksheet that you want to apply protection to.

2. Click the Select All button in the top-left corner of the grid to select the entire
worksheet and go to the Home tab. In the Cells group, click Format and
deselect Lock Cell. All the cells will now be unlocked.
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3. To lock particular cells, select the cells that you do not want to be edited and go
to the Home tab. In the Cells group, click Format and select Lock Cell.

4. If you want to lock any graphics, hold down the Ctrl key as you click the
objects you want to lock; Picture Tools or Drawing Tools will be displayed on
the Ribbon. On the Format tab, click the Dialog Box Launcher in the bottom-
right corner of the Size group. Select the Properties tab in the Size and Properties
dialog box and select the Locked option and the Lock text option if available.
Click Close.

5. If you want to hide any formulas, select the cells containing the formulas and go
to the Home tab. In the Cells group, click Format and then Format Cells. In the
Format Cells dialog box, select the Protection tab and select the Hidden option.
Click OK.

6. To protect the worksheet, click Protect Sheet in the Changes group and in the
Protect Sheet dialog box, select the appropriate checkboxes in the “Allow all
users of this worksheet to” list to control what other users can and cannot do.

7. Enter a password in the “Password to unprotect sheet” box (if desired) and click
OK. If you have applied a password, you will be asked to confirm it. Retype the
password and click OK.

Specifying Which Ranges Can Be Edited by Which Users
If you need to apply different levels of access for users, you can specify which ranges
each user can edit. The following steps explain how to do this:

1. Select the worksheet that you want to apply protection to.

2. Select the Review tab and, in the Changes group, click Allow Users to Edit
Ranges.

3. To specify a new range that can be unlocked by a password when the worksheet
is protected, click New. The New Range dialog box will open (see Figure 14-5).

Figure 14-5. Enter the title, reference, and password 
for the range in the appropriate fields.
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4. In the New Range dialog box, enter a name for the range in the Title box.

5. In the “Refers to cells” box, type an equals sign (=) and the reference for the
range that you want to unlock.

6. In the Range password box, type the password that will allow users to unlock
the range. If you do not specify a password, any user will be able to edit the
cells.

7. Click the Permissions button to open the Permissions for Range name dialog
box and click Add to specify the authorized users for the range. The Select Users
or Groups dialog box will open (see Figure 14-6).

Figure 14-6. Enter the names of the users who are permitted 
to edit the range.

8. In the “Enter the object names to select” box, type the names of the users who
will be allowed to edit the range. Click the examples link for guidance on how
the names should be entered. Click Check Names to check that you have
entered the name correctly. When you have finished, click OK to close the
Select Users or Groups dialog box.

9. In the Permissions for Range name dialog box (see Figure 14-7), select either
the Allow or the Deny checkbox to set the permissions for the user. If you
select Allow, the user will be able to edit the worksheet without entering the
password—other users will be prompted for the password. Click OK to close
the dialog box or click Apply and then Add again to add another user.

10. Click OK in the New Range dialog box and confirm the password if necessary
by typing it again and clicking OK.

11. In the Allow Users to Edit Ranges dialog box, click Protect Sheet (see Figure 14-8).

12. In the Protect Sheet dialog box, select any other elements that you want users to
be able to change and in the “Password to unprotect sheet” box, type the
password to be used. Type the password again to confirm it and click OK.
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Figure 14-7. Select the Allow checkbox if you want the user 
to be able to edit the range without entering a password.

Figure 14-8. Click Protect Sheet to select which 
elements you want users to be able to edit.

NOTE If a cell belongs to several ranges, those users with permission to edit
any of the ranges will be able to edit the cell.
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Protecting the Structure of a Workbook
You can also protect the structure of your workbook and the size and position of win-
dows for the workbook from modifications by other users, either with or without a
password. If you protect the structure of a workbook, unauthorized users will not be
permitted to do any of the following:

• Hide worksheets or view hidden worksheets.

• Move, delete, or rename worksheets.

• Insert new worksheets or chart sheets.

• Move or copy worksheets to another workbook.

• Display source data for a cell in the data area of a PivotTable report.

• Display report filter pages for a PivotTable report on separate worksheets.

• Create a scenario summary report.

• Use tools in the Analysis ToolPak that return results onto a new worksheet.

• Record new macros.

If you protect the windows for a workbook, unauthorized users will not be able
to move, resize, or close the windows. To protect the structure and windows for a
workbook, do the following:

1. Select the Review tab and, in the Changes group, click Protect Workbook. The
Protect Structure and Windows dialog box will appear (see Figure 14-9).

Figure 14-9. Select the Structure or the Windows 
checkbox, or both, and enter a password if desired.

2. In the Protect Structure and Windows dialog box, select or deselect the Structure
and Windows options as appropriate.

3. If you want to prevent other users from removing the protection that you have
added, enter a password in the box. If you do not use a password, other users
will be able to unprotect the workbook and modify the previously protected
elements.

4. Click OK. If you have applied a password, you will be asked to confirm it.
Retype the password and click OK. 
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When a workbook has been protected, the Protect Workbook command in the
Changes group will change to Unprotect Workbook. To unprotect the workbook
again so that you can make changes to the structure or windows, click Unprotect
Workbook in the Changes group. If you assigned a password to protect the work-
book, the Unprotect Workbook dialog box will appear. Type the password in the box
and click OK.

Protecting a Shared Workbook
If you are intending to make your workbook a shared workbook that can be accessed
by multiple users simultaneously (as will be discussed in Chapter 16), you can protect
the sharing of the workbook. This allows you to control what ranges each user has
access to, to protect worksheets or workbook elements, set passwords for viewing
and modifying the workbook, and turn on track changes. The following steps explain
how to do this:

1. Make sure that all other users save and close the shared workbook and that the
workbook is not already protected.

2. Before you can apply a password to protect the sharing, you must remove the
workbook from shared use. Select the Review tab and, in the Changes group,
click Share Workbook. The Share Workbook dialog box will open (see
Figure 14-10).

Figure 14-10. You can view a list of all the users who have the current 
workbook open on the Editing tab of the Share Workbook dialog box.
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3. On the Editing tab of the Share Workbook dialog box, make sure that you are
the only user listed in the “Who has this workbook open now” list.

4. Make sure that the checkbox beside “Allow changes by more than one user at
the same time. This also allows workbook merging.” is deselected. Click OK to
close the Share Workbook dialog box. If an alert appears asking if you want
to remove the workbook from shared use, click Yes.

5. Using the previous sections as a guide, protect workbooks or worksheet
elements, or specify which users can edit certain ranges.

6. Select the Review tab on the Ribbon and, in the Changes group, click Protect
and Share Workbook.

7. Select the checkbox next to “Sharing with track changes” in the Protect Shared
Workbook dialog box.

8. Enter a password to prevent other users from turning off track changes or
removing the workbook from shared use and click OK. Type the password
again to confirm it and click OK.

Digital Signatures

Digital signatures are becoming a popular method of ensuring the authenticity and
integrity of electronic documents and of proving the origin of the signed content. For
a digital signature to make these assurances, it needs to satisfy the following criteria:

• The digital signature is valid.

• The certificate associated with the digital signature has not expired.

• The publisher (person or organization represented by the digital signature) is
trusted.

• The certificate is issued to the publisher by a reputable certificate authority (CA).

Microsoft Office will alert you when you open a digitally signed document if
there is a problem with any of these criteria.

Digital signatures can be visible or invisible. In Word and Excel, if the signature is
to be visible, you can insert a signature line, which resembles a typical signature
placeholder that would be used in a printed document. This enables you to enter
details about the intended signer and instructions for the signer. When the document
is sent electronically to the intended signer, he or she will see the signature line and a
message that their signature is requested. To sign the document, the signer can
double-click the signature line and type their signature, insert a digital image of their
signature or, with a Tablet PC, write their signature. A digital signature is added along
with the visible representation of the signer’s signature. Once a document has been
digitally signed, it becomes read-only to prevent any further modifications being
made.
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You can quickly determine if a document has been digitally signed by checking
for the Signatures icon in the Status bar (see Figure 14-11). Clicking this icon will dis-
play or hide the Signatures task pane, which can be used to view digital signatures.

Figure 14-11. Signatures icon 

Using a Signature Line
By adding a signature line to a document, you can specify where the signer should add
their signature and provide any necessary instructions. If the document is going to be
sent to more than one person for signing, you can add a signature line for each recip-
ient. To add a signature line to a worksheet, follow these steps:

1. Select the worksheet, and click in the location where you want the signature line
to appear.

2. Select the Insert tab and, in the Text group, click Signature Line and select
Microsoft Office Signature Line. The Signature Setup dialog box will appear.

3. Enter the intended signer’s details in the appropriate boxes and enter any
instructions in the “Instructions to the signer” box.

4. If you want the signer to be able to add comments, select the “Allow the signer
to add comments in the Sign dialog” option.

5. If you want to add the date to the signature line, select the “Show sign date in
signature line” option.

6. Click OK. Repeat the process to add any further signature lines. Figure 14-12
shows an example of what a signature line looks like.

Figure 14-12. Double-click the Signature Line to 
add a visible representation of your signature.
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If you have received a document for signing, you can add a visible representation
of your signature to the signature line by typing a signature, by inserting a digital
image of your signature, or by using a Tablet PC. When you add your signature to a
document, a digital signature will be added simultaneously. To sign the signature line
of a document, follow these steps:

1. Double-click the signature line where your signature is to appear (see 
Figure 14-12). The Sign dialog box will appear (see Figure 14-13).

Figure 14-13. Enter a visible representation of 
your signature in the box beside the X.

2. After checking the document for accuracy, do one of the following:

• Type your name in the box beside the X.

• Click Select Image and, in the Select Signature Image dialog box, find and
select your signature image file and click Select.

• Use the inking feature in a Tablet PC to sign your name in the box beside
the X.

3. Click Sign. The document will now be read-only and cannot be modified unless
the digital signature is removed.

In some cases a visible signature is not desired, but you may still want to provide
an assurance as to the authenticity of a document. To do this you can add an invisible
signature, which is not apparent in the actual contents of the document but can be
viewed by the recipient if required. As with visible signatures, the document will
become read-only when it has been digitally signed. To add an invisible signature to a
document, click the Microsoft Office Button, point to Prepare, and select Add a Dig-
ital Signature. The Sign dialog box will appear. If desired, type the reason for signing
the document in the Purpose for signing this document box and then click Sign.
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Viewing a Digital Signature
If you have received a digitally signed document, you will probably want to view the
details of the digital signature to check if it is trustworthy. To view the digital signa-
ture(s) for a document, click the Signatures icon in the Status bar at the bottom of the
screen (or click the Microsoft Office Button, point to Prepare, and select View Signa-
tures) to open the Signatures task pane (see Figure 14-14).

Figure 14-14. The Signatures task pane

In the Signatures task pane, select the signature that you want to view, click the
down arrow to the right of the signature, and select Signature Details. You can then
click the View button to view the certificate information or click the “See the addi-
tional signing information that was collected” link to view the additional information
stored with the signature.

NOTE If an X in a red circle is displayed beside the digital signature, there is
a problem with the signature. This may be because the signature has expired,
the certificate was not issued by a certificate authority, the publisher is not
trusted, or the signature is invalid (for example, the document has been mod-
ified since the signature was added). If there is a problem with a digital
signature, contact the source of the signed content or your IT administrator
for advice.

CHAPTER 14 PROTECTION AND SECURITY 313



If you want to edit a digitally signed document you will need to remove the digi-
tal signature. To remove a digital signature from a document, point to the signature in
the Signatures task pane, click the down arrow to the right of the signature, and select
Remove Signature. Click Yes when asked if you are sure that you want to perma-
nently remove the signature and click OK to close the Signature Removed dialog box.

The Trust Center

Microsoft Office 2007 introduces a new component known as the Trust Center to
help you view and control the security settings for all the programs in the suite. Pre-
viously, if you attempted to load a document that contained potentially harmful
content, such as macros or ActiveX controls, an alert would be displayed asking if
you wanted to enable or disable the content. In Excel 2007, potentially harmful con-
tent will be disabled by default and a Message bar will appear (similar to the pop-up
blocker in Internet Explorer) indicating that content has been disabled. By clicking
the Options button on the Trust Center Message bar, you can access a dialog box
informing you why the content was blocked and providing you with the option to
enable the content (see Figure 14-15).

Figure 14-15. Click the Options button on the Message bar 
to view the security options available. Note that the security 
warning and options will vary for different types of content.
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To view the security settings in the Trust Center, click the Microsoft Office Button
and click Excel Options. From the list of categories on the left, click Trust Center. A
screen similar to Figure 14-16 will appear.

Figure 14-16. Click Trust Center Settings to view the different categories in the Trust
Center.

Click the Trust Center Settings button and select any of the categories on the left
to view or change the settings for that category. You can view and modify settings for
Trusted Publishers, Trusted Locations, Add-ins, ActiveX Settings, Macro Settings, the
Message Bar, External Content, and Privacy Options.

Adding, Viewing, and Removing Trusted
Publishers
In the Trust Center you can see a list of publishers whose content is deemed to be rep-
utable. A publisher is the developer of a macro, ActiveX control, add-in, or other
application extension, and generally a trusted publisher should sign their code with a
valid and current digital signature. If you try to run code from a potentially unsafe
publisher, the Trust Center will disable the code and the Message bar will display a
security warning. If you click the Options button in the Message bar, the Microsoft
Office Security Options dialog box will appear, allowing you to leave the content dis-
abled, to enable the content, or to trust all documents from the publisher. If you select
“Trust all documents from this publisher” the publisher will be added to your list of
trusted publishers; however, this option will only be available if the publisher’s digital
signature is valid.
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CAUTION You should never enable content or trust a publisher unless you
are certain that the code is coming from a trustworthy source.

You can remove a publisher from your trusted publishers list or view a publisher’s
security certificate using the Trust Center as shown in the following steps:

1. Click the Microsoft Office Button and click Excel Options.

2. From the list of categories on the left, click Trust Center.

3. Click the Trust Center Settings button and select the Trusted Publishers
category.

4. To view the certificate for a publisher, click the publisher’s name in the Trusted
Publishers list and click View.

5. To remove a publisher, click the publisher’s name in the Trusted Publishers list
and click Remove.

6. Click OK when you have finished.

NOTE If you had trusted publishers that were used in earlier versions of
Microsoft Office, these will be listed in the Prior Trusted Sources list.

Adding, Changing, and Removing Trusted
Locations
A trusted location is basically a folder on your computer or network from which you
want to be able to open files without them being checked by the Trust Center. For
example, if you regularly use a file that contains a macro or other content that is dis-
abled by the Trust Center and you are sure that the file does not have any unsafe
content, you can move the file to a trusted location so that you can open it each time
with the content enabled. This is much less risky than changing other security settings
to a less safe option.

Some trusted locations will be created automatically when Microsoft Office 2007
is installed and will appear something like C:\Program Files\Microsoft Office\
Templates or C:\Program Files\Microsoft Office\Office12\XLSTART. If you are
working as part of a large organization, your administrator may also have created
trusted locations. To create further trusted locations, do the following:

1. Click the Microsoft Office Button and click Excel Options.

2. From the list of categories on the left, click Trust Center.

3. Click the Trust Center Settings button. Select the Trusted Locations category.
A screen similar to Figure 14-17 will appear.
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Figure 14-17. You can add, remove, modify, or disable Trusted Locations in the Trust
Center.

4. If you want to add a new trusted location that is not on your computer, select
the “Allow Trusted Locations on my network (not recommended)” checkbox.

5. Click the “Add new location” button.

6. In the Microsoft Office Trusted Location dialog box, enter the path of a secure
location in the Path box (or click Browse to search for and select the location).

7. Select the “Subfolders of this location” checkbox if you want subfolders of the
folder to also be considered trusted locations, and add a description for the
location in the Description box.

8. Click OK when you have finished to close the Microsoft Office Trusted
Location dialog box.

CAUTION Do not specify your entire My Documents folder or a public net-
work drive as a trusted location as the security of these could easily be
compromised, leaving you vulnerable to malicious code.
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To edit a trusted location, click the location in the Trusted Locations list and click
Modify. The Microsoft Office Trusted Location dialog box will open, allowing you to
change the details for the location. To remove a location, click the location in the
Trusted Locations list and click Remove. For additional security, you can disable all
trusted locations so that only content from trusted publishers will be enabled by
selecting the “Disable all Trusted Locations. Only files signed by Trusted Publishers
will be trusted.” checkbox.

Managing Application Add-ins
Application add-ins (for example, smart tags and global templates) provide addi-
tional functionality to a program or programs with extra commands or features.
Many add-ins are installed with Microsoft Office 2007: examples of Excel add-ins
include the Solver tool, used for solving equations, and the Analysis ToolPak, which
provides various data analysis tools. You can view a list of the installed add-ins and
add or remove add-ins as follows:

1. Click the Microsoft Office Button and click Excel Options.

2. From the list of categories on the left, click Add-Ins. All the installed add-ins
will be listed under four categories: Active Application Add-ins, Inactive
Application Add-ins, Document Related Add-ins, and Disabled Application
Add-ins.

3. To make an add-in active or inactive, click the down arrow in the Manage field,
select the type of add-in, and click Go.

4. Select the required options from the dialog box that appears. Click OK when
you have finished.

Along with the many useful add-ins that can be installed, there are unsafe add-ins
that are used to spread viruses or corrupt your system. You can change the security
settings for add-ins using the Trust Center by selecting the Add-ins category and
choosing from the following options:

• Select Require Application Add-ins to be Signed by Trusted Publisher if you
want the Trust Center to check for a digital signature on the dynamic link
library (DLL) file that contains the add-in. Only add-ins from trusted publishers
will be loaded.

• Select “Disable notification for unsigned add-ins (code will remain disabled)”
if you have selected the previous option and you want unsigned add-ins to be
disabled without notification.

• Select “Disable all Application Add-ins (may impair functionality)” if you want
all add-ins to be disabled without notification. The other options are not
available while this option is selected.

NOTE You will need to restart Excel for the new settings to take effect.

CHAPTER 14 PROTECTION AND SECURITY318



Changing Settings for ActiveX Controls
ActiveX controls are frequently used in web sites and applications and are basically
OLE objects, or more specifically, COM (Component Object Model) objects. They
can only be run from within host programs like Microsoft Office programs. ActiveX
controls have full access to the Windows operating system and can change the Reg-
istry settings, making them a potential medium through which hackers can gain
access to your system.

The Trust Center can help to protect you against malicious ActiveX controls by
checking for the “kill bit,” a feature that indicates that the control is known to be
unsafe, and by checking if the control is marked as Safe for Initialization (SFI). If the
document containing the ActiveX control also contains a VBA project, the Trust Cen-
ter will apply more restrictions.

If the Trust Center judges a control to be potentially unsafe, it will be disabled
and a security warning will be displayed in the Message bar. If you want to enable the
control, click the Options button in the Message bar and select the “Enable this con-
tent” option. The ActiveX control will be enabled for that document for the current
program session only.

CAUTION You should only enable an ActiveX control if you are sure that it is
safe.

You can change the security settings for ActiveX controls using the Trust Center
by selecting the ActiveX Settings category and choosing from the following options:

• Select “Disable all controls without notification” if you want all ActiveX
controls to be disabled without any notification. The Message bar will not be
displayed.

• Select “Prompt me before enabling Unsafe for Initialization (UFI) controls with
additional restrictions and Safe for Initialization (SFI) controls with minimum
restrictions” if you want to disable all controls in documents with a VBA project
and disable UFI controls but enable SFI controls in documents without a VBA
project. (For disabled controls, if you choose to enable the control in the
Message bar, UFI controls will be loaded with additional restrictions and SFI
controls will be loaded with minimal restrictions.)

• Select “Prompt me before enabling all controls with minimal restrictions” if you
want to disable all controls in documents with a VBA project and you want to
disable UFI controls but enable SFI controls in documents without a VBA
project. (For disabled controls, if you choose to enable a control in the Message
bar in a document without a VBA project, UFI controls will be loaded with
additional restrictions and SFI controls will be loaded with minimal restrictions.
If you enable a control in a document with a VBA project, both SFI and UFI
controls will be loaded with minimal restrictions.)
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• Select “Enable all controls without restrictions and without prompting (not
recommended; potentially dangerous controls can run)” option if you want to
allow all ActiveX controls to run. This option should only be used temporarily
and with caution as it will leave your computer susceptible to malicious code.

• Select “Safe Mode (helps limit the control’s access to your computer)” option to
only allow SFI ActiveX controls in Safe mode.

TIP If you want to load a document that contains safe ActiveX controls, move
it to a trusted location so that it will not be subject to the settings in the Trust
Center rather than choosing a less secure setting for all ActiveX controls.
However, if a control has the “kill-bit” set, it will not be loaded, even from a
trusted location.

Changing Settings for Macros
Macros can be used in a variety of ways within documents including Excel work-
books to automate processes that are carried out repeatedly. For example, a
workbook may contain a macro that copies cells from different worksheets, pastes
them to a new worksheet, and formats them in a specified manner. However, like add-
ins and ActiveX controls, macros are sometimes used for harmful purposes. You can
use the Trust Center to control how Excel deals with macros by choosing the Macro
Settings category and selecting one of the following options:

• Select “Disable all macros without notification” if you want all macros to be
disabled without notification. The Message bar will not be displayed.

• Select “Disable all macros with notification” if you want to disable all macros
but you want a security alert to be displayed in the Message bar, allowing you
to decide whether or not to enable macros for each document as it is opened.

• Select “Disable all macros except digitally signed macros” if you want to disable
without notification all macros that are not digitally signed. If a macro is
digitally signed by a publisher that you have not trusted, a security alert will be
displayed in the Message bar. You can then click the Options button to enable
the macro or to make the publisher a trusted publisher. Macros that have been
digitally signed by a trusted publisher will be enabled automatically.

• Select “Enable all macros (not recommended; potentially dangerous code
can run)” if you want to allow all macros to run. This setting should only be
used temporarily and with caution as it leaves your computer susceptible to
malicious code.

TIP If you want to load a document that contains safe macros, move it to a
trusted location so that it will not be subject to the settings in the Trust Center
rather than choosing a less secure setting for all macros.
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Turning the Message Bar On and Off
If you do not want to see security alerts on the Message bar, you can disable it using
the Trust Center. Select the Message Bar category and choose either of the following
options:

• Select “Show the Message Bar in all applications when content has been
blocked” if you want to view security alerts in the Message bar.

• Select “Never show information about blocked content” if you do not want to
receive security alerts, regardless of the other settings in the Trust Center.

Changing Settings for External Content
External content is content that is linked to a workbook from the Internet or an
intranet and can include items like data connections, hyperlinks, images, linked
media, and templates. By default, Microsoft Office 2007 will block external content
to protect you from web beacons and other dubious methods that hackers employ
that may invade your privacy or cause you to unwittingly run malicious code. A secu-
rity alert will be displayed in the Message bar informing you that data connections
have been disabled. If you want to enable the content, you can click the Options but-
ton in the Message bar and select the “Enable this content” option.

You can change the security settings for external content for Excel using the Trust
Center, as described here:

1. Select the External Content category in Trust Center Settings.

2. To change the settings for Data Connections, choose one of the following
options:

• Select “Enable all Data Connections (not recommended)” if you want to
open all workbooks that contain external data connections and create
connections to external data without security alerts being displayed. This
option should only be used temporarily and if you are sure that you can
trust the source of the external data connections.

• Select “Prompt user about Data Connections” if you want the Message bar
to display a security warning each time a workbook containing external
data connections is opened or when an external data connection is created.

• Select “Disable all Data Connections” if you want to disable all data
connections in the current workbook and in any future workbooks that
you open. This may restrict the functionality of some features.
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3. To change the settings for Workbook Links, choose one of the following
options:

• Select “Enable automatic update for all Workbook Links (not recommended)”
if you want to update links to other workbooks automatically without a
security warning being displayed. This option should only be used
temporarily and if you are sure that you can trust the workbooks that
the data is linked to.

• Select “Prompt user on automatic update for Workbook Links” if you want
the Message bar to display a security warning each time you run automatic
updates for links to data in another workbook.

• Select “Disable automatic update of Workbook Links” if you want to
disable automatic updating of links in the current workbook.

4. Click OK when you have finished.

TIP If you want to load a document that contains safe external content, move
it to a trusted location so that it will not be subject to the settings in the Trust
Center rather than choosing a less secure setting for all external content.

Changing Privacy Options
The Privacy Options category in the Trust Center allows you to decide what informa-
tion should be automatically downloaded from Microsoft; for example, you can
choose to access online Help content or check for links to suspicious web sites. You
can also access the Document Inspector in Privacy Options to check your workbook
for hidden content like hidden worksheets, revision marks from track changes, and
metadata, and to change the options for Translation and Research. You can access
Privacy Options using the Trust Center, as described here:
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1. Select the Privacy Options category in Trust Center Settings. A screen similar to
Figure 14-18 will appear.

Figure 14-18. In the Privacy Options category, you can change the settings for
Privacy Options, run the Document Inspector, or select Translation or Research
options.

2. To change the settings for Privacy Options, select any of the following:

• Select “Search Microsoft Office Online for Help content when I’m
connected to the Internet” if you want Office to download Help content
from Office Online.

• Select “Update featured links from Microsoft Office Online” if you want to
download up-to-date headlines and featured templates from Office Online.

• Select “Download a file periodically that helps determine system problems”
if you want to download a file to help track and solve crashes, hangs, and
system failures.

• Select “Sign up for the Customer Experience Improvement Program” if you
want to allow Microsoft to collect data and statistics about problems,
system configuration, and the features that you use most often.

CHAPTER 14 PROTECTION AND SECURITY 323



• Select “Check Microsoft Office documents that are from or link to
suspicious Web sites” if you want Office to display a security alert if you
click a link in a document to a web site that may have a spoof domain name
or if you open a file from a web site that may have a spoof domain name.
This option is turned on by default and may protect you from phishing and
homograph attacks, where fraudsters impersonate legitimate organizations
or web sites in order to obtain personal or financial details.

3. To remove hidden and personal information from the file when you save it,
check the “Remove personal information from file properties on save” option.
This may be important if you are planning to share the document with others
and want to avoid revealing editing or organizational data that may be stored
as metadata or if you have used the Track Changes feature.

4. To check the document for hidden data, click the Document Inspector button.
You can choose what content the Document Inspector will check for by selecting
or deselecting the checkboxes before clicking Inspect. The inspection results
will indicate if any hidden or personal contents have been found. If you want
to delete any of the content, click the Remove All button for that content.
See Chapter 16 for more information on inspecting a document before
distributing it.

5. To change the options for Research and Translate commands (available in the
Proofing group on the Review tab of the Ribbon), click the Research Options
button or the Translate Options button and select or deselect options as
required.

6. Click OK when you have finished.
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Excel data can come from a variety of sources. If the data you want to analyze is
available in another file or electronic format, you may be able to import it

directly into Excel. For example, perhaps you want to view a subset of data from a
large database in Excel, or you want to evaluate some of the enormous wealth of raw
data that is available on the Web. Data sources that can be used with Excel include
text files, Microsoft Access, Microsoft SQL Server Analysis Services (for OLAP data-
bases), Microsoft Visual FoxPro, dBASE, Oracle, and Paradox. Excel 2007 has
simplified the process of obtaining data from other sources and of managing the con-
nections to these sources with most of the relevant commands available on the Data
tab of the Ribbon. This chapter will show you how to import data from other sources
like Access or the Web so that you can work with it in Excel.

Connecting to External Data Sources

Excel workbooks are often used to analyze or present data from sources outside of
Excel. These sources can include web pages, other files such as text files or Microsoft
Access files, or OLAP (Online Analytical Processing) cubes. In many cases, of course,
you could just copy the data into Excel, but if you need to periodically import data,
this could prove needlessly laborious and time-consuming. The alternative is to create
a connection to the source so that you can refresh the data automatically or whenever
you have to update your file.
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To create a connection to an external source, you can use the Get External Data
group on the Data tab, as shown in Figure 15-1. Here you will find commands allow-
ing you to import data from Microsoft Access, from the Web, or from a text file. To
import data from another source, like a SQL Server table, a SQL Server Analysis
Services cube, or an XML file, you can use the From Other Sources command in the
Get External Data group. If you want to access a data source that you have used pre-
viously, click the Existing Connections command.

Figure 15-1. The Get External Data group on the Data tab

NOTE If connections to external data sources have been disabled on your
computer, you will have to enable them using the Trust Center bar. If the data
source is another file, you can put the file in a trusted location so that it can be
opened without being checked by the Trust Center. Chapter 14 discusses the
security issues around using external data sources in more detail.

Importing Data from an Existing Connection
If you want to import data from a source that you have previously used or defined,
you can use the Existing Connections dialog box. This dialog box can be used to view
all the connections in the current workbook, as well as any connection files on the
computer and on the network. Connection files for some MSN MoneyCentral sites
are installed by default.

1. To open the Existing Connections dialog box (see Figure 15-2), click Existing
Connections in the Get External Data group on the Data tab.

2. By default, all connections are shown but you can choose a different option
from the Show dropdown list. Options include viewing only the connections
in the workbook, viewing the connection files on the network, or viewing the
connection files on the computer. (If you cannot see the connection that you are
looking for, click the Browse for More button to open the Select Data Source
dialog box.)
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Figure 15-2. The Existing Connections dialog box shows all 
connections.

3. To import data from a source, select the connection that you want and click
Open. The Import Data dialog box will appear (see Figure 15-3). Note that the
Import Data dialog box may vary for different types of data.

Figure 15-3. Select how you want the data to 
be imported in the Import Data dialog box.
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4. In the Import Data dialog box, select how you want to view the imported
data in your workbook by choosing from the Table, PivotTable Report, and
PivotChart and PivotTable Report options. If you only want to create the
connection so that it can be used later, select the Only Create Connection
option. Note that these options are only available for certain types of data.

5. If you want to place the data in the current worksheet, select the Existing
worksheet option and enter the cell reference of the first cell where you want
the data to appear in the box. To create a new worksheet for the data, select
the New worksheet option.

6. If you want to change the default settings for the refresh, formatting, or layout
of the data, click the Properties button and choose the appropriate options.

7. Click OK to import the data to the selected location.

Importing Data from a Microsoft Access
Database
If you have data stored in an Access database file, you can import the entire file
directly into Excel, provided it does not exceed the number of rows and columns
available. To import data from Access, click the Data tab and, in the Get External
Data group, click From Access. In the Select Data Source dialog box, locate the
Access file that you wish to import and click Open. The Import Data dialog box will
appear, allowing you to select how you want to view the imported data in your work-
book and where you want to place the data.

To retrieve only selected data from a database, you can create a query. For exam-
ple, you could create a query so that you will only import the data for a particular
product’s sales in a specified region. If you do not require all the data in a database,
you can use Microsoft Query to import a subset of the data. The following steps
explain how you can do this:

1. Select the Data tab and, in the Get External Data group, click From Other
Sources.

2. From the dropdown list that appears, select From Microsoft Query. The Choose
Data Source dialog box will open (see Figure 15-4).
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Figure 15-4. Selecting the From Microsoft Query option 
opens the Choose Data Source dialog box.

3. If you intend to use the data source again, you can create a new data source by
selecting <New Data Source> and clicking OK. You then need to provide a
name for the data source and select a driver for the database. Click Connect and
provide any other information required. Excel will then list your new data
source in the Choose Data Source dialog box. If you do not want to create a
new data source, select MS Access Database and click OK. The Select Database
dialog box will appear (see Figure 15-5).

Figure 15-5. Use the Select Database dialog box to 
locate the database you want to query.
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4. Locate and select the database that you want to query and click OK. The
Query Wizard will open at the Choose Columns screen, which will be similar
to Figure 15-6.

Figure 15-6. In the first step of the Query Wizard, choose the 
columns that you want to include in your query.

5. Choose the columns of data that you want to include in your query by selecting
them from the available tables on the left and clicking the right arrow button.
To view the columns for a table, click the plus sign (+) beside it. To add all the
columns for a table, select the table and click the right arrow button. To preview
the data for a column, select the column and click the Preview Now button.

6. When you have finished adding columns, click the Next button to move to the
Filter Data screen of the wizard (see Figure 15-7).

Figure 15-7. In the second step of the Query Wizard, filter the 
data to specify which rows you want to include in the query.
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7. If you want to filter the data, select the column that you want to filter by from
the “Column to filter” list. In the “Only include rows where” section, select an
option from the first dropdown list—for example, equals or is greater than—
and then choose an option from the second list that Excel will use to compare
the records with. Add further criteria by selecting either And or Or and
choosing more options. Columns that have a filter applied to them will
appear in bold in the “Column to filter” list.

8. When you have finished adding filter criteria, click the Next button to proceed
to the Sort Order screen (see Figure 15-8).

Figure 15-8. In the third step of the Query Wizard, you specify 
how you want the data to be sorted.

9. If you want to sort the data, select the column that you want to sort by from the
dropdown list and choose either Ascending or Descending. You can sort the
data by as many columns as you like.

10. When you have finished adding filter criteria, click Next to go to the Finish
screen (see Figure 15-9).

11. If you want to save the query so that you can use it again, click the Save Query
button and give the query a filename.

TIP By default, queries are saved to the Queries folder with a .dqy file exten-
sion. To open a saved query again, select the Queries tab in the Choose Data
Source dialog box.
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Figure 15-9. Click the Save Query button in the last step of the 
Query Wizard.

12. Select the Return Data to Microsoft Office Excel option and click Finish. The
Import Data dialog box will appear, allowing you to select how you want to
view the imported data in your workbook and where you want to place the
data. If you want to change the default settings for the refresh, formatting, or
layout of the data, click the Properties button and choose the appropriate
options.

13. Click OK. The results of your query will be imported into the specified
worksheet.

Importing Data from the Web
If you want to use data from the Web in your worksheet, you can create a web query.
Web queries utilize web tables, which are commonly used by designers to organize
and display web content, to capture data in a format that can be recognized by Excel.
When you have found a web page containing the data that you require, use a web
query to import that data into Excel as follows:

1. Select the Data tab and, in the Get External Data group, click From Web.

2. Using the special browser that opens, go to the web page that contains the data
you want to use.

3. To select a table (or tables) to import, click on the yellow box containing a black
arrow beside the table. (As you hover your mouse over the yellow box, it will
change to green and a border will appear around the data.) When you click an
arrow to select a table, it will change to a check mark (see Figure 15-10).
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Figure 15-10. Select a table or tables to import in the New Web Query window.

4. When you have finished selecting tables, you can save the query by clicking the
Save Query icon at the top of the browser window. Click Options to view or
change the formatting and import settings.

5. To import the data, click the Import button at the bottom of the window.

6. In the Import Data dialog box that appears, select where you want the data to
be placed. If you want to change the default settings for the refresh, formatting,
or layout of the data, click the Properties button and choose the appropriate
options.

7. Click OK. After a short delay, Excel will display the data you selected in the
specified location.

Importing a Text File
If you want to import data saved as a text file into Excel, you can simply open the file
in Excel or you can connect to the file as an external data range. Text files are gener-
ally either delimited text files (.txt), where a tab character is normally used to separate
each field, or comma-separated values text files (.csv), where a comma is used to sep-
arate each field.
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To convert a text file to a workbook by opening it into Excel, click the Microsoft
Office Button and select the Open command. In the Open dialog box, click the down
arrow in the Files of type field and select Text Files, then locate and open the required
file. If the file is a .csv file, Excel will automatically open it using the default settings.
If the file is a .txt file, the Text Import Wizard will start, allowing you to choose how
the file is delimited and how you want the columns to be formatted.

TIP If you want to change the settings for a .csv file using the Text Import Wiz-
ard, save it as a .txt file before opening it or import it by creating a connection.

If you want to create a connection to a text file so that the data can be refreshed,
you can import the data as an external range as follows:

1. Select the Data tab and, in the Get External Data group, click From Text.

2. In the Import Text File dialog box, select the file that you want to import and
click the Import button. The Text Import Wizard will open at Step 1 of 3 (see
Figure 15-11).

Figure 15-11. In the first step of the Text Import Wizard, select the data 
type that best describes your data.
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3. In Step 1 of the Text Import Wizard, select whether your data is Delimited or
Fixed width. If you want to start importing data from a row other than the first
row, enter the appropriate number in the “Start import at row” field. Click
Next to go to Step 2 of the wizard (see Figure 15-12).

Figure 15-12. In Step 2 of the Text Import Wizard, choose how your data is
delimited.

4. In the Delimiters section, select the character(s) that are used to delimit your
data. The Data preview section will provide you with an indication of how
your data will be imported. Click Next to go to the last step of the Text Import
Wizard (see Figure 15-13).

5. To set the data format for a column, select the column and choose one of the
options in the “Column data format” section. To omit a column, select it and
choose the “Do not import column (skip)” option. Click Finish to close the Text
Import Wizard.

6. In the Import Data dialog box that appears, select where you want the data to
be placed. If you want to change the default settings for the refresh, formatting,
or layout of the data, click the Properties button and choose the appropriate
options.

7. Click OK to import the data to the specified location.
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Figure 15-13. In Step 3 of the Text Import Wizard, you can set the data 
format for each column.

Importing Data from Other Sources
To import data from a source other than an Access database, the Web, or a text file,
click the From Other Sources command in the Get External Data group and select the
appropriate option from the menu that appears (see Figure 15-14). If you select From
SQL Server or From Analysis Services, the Data Connection Wizard will launch and
guide you through the process of connecting to a database server. To connect to a data-
base server, you will need to know the name of the server and the password if necessary.

Figure 15-14. The From Other Sources menu
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Managing Data Connections

Excel 2007 has made updating your external data and editing your connections much
easier by providing a central location for browsing and managing all the connections
in a workbook. Using the Connections group on the Data tab you can refresh your
data, add or remove a connection, see where a connection is used, change the proper-
ties for a connection, or specify format and layout settings for an external data range.
This section will look at how you can manage your data connections in Excel 2007.

Refreshing External Data
Once you have connected a PivotTable, table, or range of cells to an external data
source, you can refresh it any time you want to display the most up-to-date data. This
can be done either manually as required or automatically at specified intervals or each
time the workbook is opened.

To manually refresh the data at any time, just click the arrow next to Refresh All
in the Connections group (see Figure 15-15) and select Refresh (or Refresh All if you
have more than one external data range in the workbook). If you have multiple work-
books open, you will need to click Refresh All in each workbook to update all the
external data ranges. You can check the status of a refresh at any time by clicking
Refresh Status in the Refresh All dropdown menu, and you can cancel a refresh by
selecting Cancel Refresh.

Figure 15-15. Select either Refresh All 
or Refresh to update external data.

TIP If you are refreshing an imported text file, the Import Text File dialog box
will appear, prompting you to select the file. You can prevent this from hap-
pening by deselecting the “Prompt for file name on refresh” option on the
Usage tab of the Connection Properties dialog box (see Figure 15-16).
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To avoid having to remember to refresh your data, you can set a workbook to
refresh the external data automatically, either at regular time intervals or each time
the workbook is opened. To do this, click the down arrow beside Refresh All in the
Connections group, select Connection Properties to open the Connection Properties
dialog box, and make sure that the Usage tab is selected (see Figure 15-16).

Figure 15-16. The Connection Properties dialog box

NOTE The Connection Properties dialog box may differ for different types of
connections. If the connection involves a query, the “Prompt for file name on
refresh” option will be replaced by the “Enable background refresh” option.

To refresh the data at a regular time interval, select the Refresh every option and
specify the interval in minutes that you want between each refresh. To make sure that
an external data range is refreshed each time the workbook is opened, select the
“Refresh data when opening the file” option. If you select this option, you can opt to
save the query definition without the data by selecting the “Remove data from the
external data range before saving the workbook” option.

If a connection involves a query (excluding OLAP queries), you can select the
“Enable background refresh” option to allow you to continue working with Excel
while the data is being refreshed. You can stop a background refresh by double-clicking
the Background Refresh icon (which resembles a globe) in the Status bar to open the
External Data Refresh Status dialog box and selecting Stop Refresh. To cancel a query
when “Enable background refresh” is deselected, press Esc.
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Editing Workbook Connections
You can view, edit, delete, or refresh connections in a workbook using the Workbook
Connections dialog box (see Figure 15-17). To open the Workbook Connections dia-
log box so that you can manage one or more connections in the current workbook,
click Connections in the Connections group.

Figure 15-17. The Workbook Connections dialog box

To add a connection to the current workbook, click the Add button. The Existing
Connections dialog box will open, allowing you to select a connection from those
that have been previously used. If you cannot see the connection that you are looking
for, click the Browse for More button to open the Select Data Source dialog box and
choose a data source from there.

If you no longer want to be able to refresh a data range, you can delete the con-
nection by selecting it and clicking Remove. This will only delete the connection, not
the actual data. Removing a data connection may affect formula results or cause
other features to function incorrectly, and if the workbook or data range is protected,
this option will not be available.

If you want to edit a connection, click Properties to open the Connection Proper-
ties dialog box. You can then use the Usage tab to change features like the refresh
settings or which OLAP server formats are to be retrieved with the data. Use the Def-
inition tab in the Connection Properties dialog box to change the authentication
settings, edit the query, or export the connection file.

To refresh a connection from the Workbook Connections dialog box, select it and
click the Refresh button. To refresh all the connections in the workbook, click the
down arrow on the Refresh button and select Refresh All. You can also check the sta-
tus of a refresh or cancel it using the dropdown menu on the Refresh button.
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If you want to view the locations in the workbook where a connection is used,
select it and click the “Click here to see where the selected connections are used” link.
This will display the sheet name, query name, location, value, and formula as appro-
priate for the selected connection.

Changing the Format and Layout of
an External Data Range
You can use the External Data Properties dialog box to control how external data
appears. For example, you may wish to preserve the formatting or any sort orders or
filters that have been applied to the data when it is imported. You can also use the
External Data Properties dialog box to control how changes in the numbers of rows
should be dealt with each time the data is refreshed—for instance, whether to insert
entire rows for new data or overwrite existing cells.

To change the formatting and layout of an external data range, click within the
range and click Properties in the Connections group on the Data tab. This will open
the External Data Range Properties dialog box (see Figure 15-18). Select the appro-
priate options to define how you want the data to be displayed and new data to be
incorporated and click OK. Note that the External Data Range Properties dialog box
may vary for different types of external data.

Figure 15-18. The External Data Range Properties dialog box 
can be used to change the formatting and layout settings for 
an external data range.
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In many organizations spreadsheets are often not the work of a sole author but
include input from various users, such as the members of a project team. If several

people need to be able to edit the contents of a workbook simultaneously, you can
create a shared workbook and store it on a network location. You can then control
which users should have access to the workbook and resolve any conflicting changes.
When collaborating with colleagues on a workbook, it is usually important to keep a
record of who edited what and any comments that reviewers have made. In this chap-
ter I will discuss the reviewing features that are available in Excel and how you can
track the changes that are made to a document.

When you have finished constructing your workbook, chances are you will want
others to see it. In Excel 2007 you can distribute your data using one of several
options. The methods that probably spring to mind first are to email it or fax it to the
people you want to view it, or to print it and send them a hard copy. If you need to
make a workbook available to different users, you can save it to a document man-
agement server, or if you have access to Excel Services through Microsoft Office
SharePoint Server 2007, you can save it (or specific elements of it) to the server so
that others can interact with it using a browser.

The medium that you use to distribute Excel data will depend on several factors.
When choosing how to share data with others, questions you should ask include:
“How much data do I want others to be able to view?” “Should they be able to inter-
act with it or edit it?” “Will they have access to Excel and if so, which version?” This
chapter will look at how you can share data by printing, emailing, and faxing it.
Chapter 17 will discuss how you can use SharePoint and Excel Services to allow
others to access workbook items.
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Sharing and Reviewing Workbooks

If you need to collaborate with colleagues on a project or task, you can create a
shared workbook that you can all use and store it in a shared network folder. This
way, you can allow multiple users to access the workbook and edit the contents
simultaneously. For example, a sales team could use a shared workbook for each rep
to record his or her daily sales data.

Creating a Shared Workbook
You can share a new workbook or an existing workbook to make it available to other
users. To create a shared workbook, do the following:

1. Open or create the workbook that you want to make available to multiple users.
Note that the following features cannot be added to a workbook after it is
shared so make sure you include them at this stage if required: merged cells,
conditional formats, tables, pictures, objects (including drawing objects), charts,
hyperlinks, data validation, data tables, scenarios, outlines, subtotals,
PivotTable reports, workbook and worksheet protection, and macros.

2. Select the Review tab and, in the Changes group, click Share Workbook (see
Figure 16-1).

Figure 16-1. The Changes group on the Review tab

3. In the Share Workbook dialog box, make sure that the Editing tab is displayed
and select the “Allow changes by more than one user at the same time. This also
allows workbook merging.” option.

4. Select the Advanced tab and choose the options that you want to use when
tracking and updating changes and when conflicting changes occur (see
Figure 16-2). You can also select whether to include print settings and filter
settings in the personal view. When you have finished selecting settings,
click OK.
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Figure 16-2. Use the Advanced tab of the Share Workbook 
dialog box to specify settings for the shared workbook.

5. If you are creating a shared workbook from a new workbook, the Save As
dialog box will open. If it is an existing workbook, click OK when prompted to
save the workbook, then click the Microsoft Office Button and select Save As to
open the Save As dialog box.

6. In the Save in box, select a folder on the network that can be accessed by all the
users who will be sharing the workbook, change the entry in the File name box
if desired, and click Save. (If the workbook contains links to other documents,
you will need to verify the links and update any that are broken using the Edit
Links command in the Connections group of the Data tab. Click the Save
button on the Quick Access toolbar to save the file again when you have
finished.) [Shared] will be displayed beside the name of the workbook in the
Title bar to indicate that it is a shared workbook.

NOTE Any user who has access to the network folder will be able to view and
edit the shared workbook unless you restrict access by locking cells and pro-
tecting the worksheet. See Chapter 14 for more information on protecting a
shared workbook.
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Editing a Shared Workbook
You can enter and edit data in a shared workbook in much the same way as you
would in a regular workbook except you cannot add or change any of the features
already mentioned in the “Creating a Shared Workbook” section. Any changes that
you make to the workbook will be identified as yours and will use the name specified
as the User name in Excel Options. To change this, click the Microsoft Office Button,
click Excel Options, select the Popular category, and enter the name you want to use
in the User name box in the “Personalize your copy of Microsoft Office” section. Any
changes you make to the print and filter settings will also be saved by default unless
you deselect the Print settings and Filter settings options on the Advanced tab of the
Share Workbook dialog box.

When you have finished editing the workbook, you can save your work and view
the changes that other users have made in the meantime by clicking the Save button
on the Quick Access toolbar. If there are any conflicts, the Resolve Conflicts dialog
box will appear (see Figure 16-3). Conflicts occur when different users make conflict-
ing changes to the workbook—for example, if two users change the contents of the
same cell to different values.

Figure 16-3. The Resolve Conflicts dialog box will appear if two 
users are editing the same workbook and attempt to save changes 
that affect the same cell.

To resolve conflicts in a shared workbook one at a time, compare your change
with the conflicting change and click either Accept Mine or Accept Other in the
Resolve Conflicts dialog box. To keep all of your changes or all of the other user’s
changes, click either Accept All Mine or Accept All Others. If you want, you can
ensure that your changes always have preference over other changes without display-
ing the Resolve Conflicts dialog box each time. To do this, select the Review tab and,
in the Changes group, click Share Workbook. Select the Advanced tab of the Share
Workbook dialog box and, under “Conflicting changes between users” select the
“The changes being saved win” option (see Figure 16-2).

If you want to stop sharing a workbook so that it cannot be edited by multiple
users simultaneously, do the following:
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1. Open the workbook and select the Review tab.

2. In the Changes group, click Share Workbook to open the Share Workbook
dialog box.

3. Make sure that you are the only person listed in the “Who has this workbook
open now” list on the Edit tab. If other users are connected, you will have to
disconnect them but first, but make sure that they have saved any work they
have carried out because any unsaved work will be lost. To remove a user, select
their name and click Remove user.

4. To stop sharing the workbook, deselect the “Allow changes by more than one
user at the same time. This also allows workbook merging.” option. If this
option is not available, you may need to unprotect the workbook (see Chapter 14
for information on removing protection from a workbook).

Tracking Changes
When a workbook is being edited by more than one user, it is useful to know who has
made what changes. The Track Changes facility allows you to keep a record of the
changes each user has made so that you can review them before deciding whether to
accept or reject them. When using Track Changes, cells that have been edited will dis-
play an indicator in the form of a blue triangle in the top-left corner of the cell. When
the mouse pointer is moved over the cell, Excel displays a comment text box indicat-
ing what change was made to the cell, by whom, and the date and time that it was
made. To create a log of the changes to a document, use these steps:

1. Go to the Review tab and, in the Changes group, click Track Changes. Select
Highlight Changes to display the Highlight Changes dialog box (see Figure 16-4).

Figure 16-4. Select which changes to highlight and how 
to display them in the Highlight Changes dialog box.

2. In the Highlight Changes dialog box, select the “Track changes while editing.
This also shares your workbook.” option.
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3. Next choose which changes you want to be highlighted using the options
available:

• To highlight changes based on when they were made, select the When
checkbox and choose from “Since I last saved,” All, “Not yet reviewed,”
or Since date (and then enter a date in the box) in the dropdown list.

• To highlight changes based on whom they were made by, select the Who
checkbox and choose from Everyone, Everyone but Me, or a particular user
in the dropdown list.

• To highlight changes for a specific cell or range, select the Where option and
enter the cell or range reference in the box.

4. Select the “Highlight changes on screen” option and/or the “List changes on a
new sheet” option as desired and click OK. If you select the “List changes on
a new sheet” option, a new sheet will be inserted in the workbook with the
default name History. Figure 16-5 shows how edited cells are displayed on
screen (top) and on the History sheet (bottom).

Figure 16-5. You can display changes on the screen or list them in a new History
sheet.

To review the changes to a workbook so that you can accept or reject them, click
Track Changes in the Changes group and select Accept/Reject Changes. In the Select
Changes to Accept or Reject dialog box, select the appropriate options to choose
which changes you want to review and click OK. The Accept or Reject Changes dia-
log box will appear, displaying the changes one at a time (see Figure 16-6). Click the
Accept or the Reject button to accept or reject the displayed change, then move to the
next change or click Accept All or Reject All to accept or reject all the changes.
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Figure 16-6. Use the Accept or Reject Changes dialog 
box to review the changes to a workbook.

To stop highlighting changes to a workbook, click Track Changes in the Changes
group and select Highlight Changes. In the Highlight Changes dialog box, deselect
the “Track changes while editing. This also shares your workbook.” option. A mes-
sage will appear warning you that the workbook will be removed from shared use,
that the change history will be erased, and that other users will not be able to save
their changes. Click Yes to proceed.

Using Comments

When sharing a spreadsheet, you may find it useful to attach a note or comment to a
cell to provide information about the contents of the cell or instructions for other
users. Typical reasons for adding a comment to a cell include to clarify where a value
has come from or to explain the purpose of a formula. Comments are particularly
beneficial when creating a spreadsheet to be accessed or edited by other users.

Usually comments will be hidden but cells that have a comment attached will dis-
play an indicator in the form of a red triangle in the top-right corner of the cell (see
Figure 16-7). Users can view the comment attached to a cell by hovering the mouse
pointer over the cell that displays an indicator or using the commands in the Com-
ments group on the Review tab. Comments are displayed in text boxes and are linked
to the cell by an arrow.

Figure 16-7. Hover the mouse pointer over a cell 
containing a comment indicator to view the comment.
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Adding a Comment to a Cell
Comments can be added to any cell in a worksheet that you want to attach a note to.
The following steps explain how to add a comment:

1. Select the cell that you want to add a comment to and select the Review tab on
the Ribbon.

2. In the Comments group, click New Comment (see Figure 16-8). A comment text
box will appear next to the selected cell displaying the name that is in the User
name box in the Popular category of Excel Options.

Figure 16-8. Click New Comment in the Comments 
group to attach a comment to a cell.

3. Type your comment text in the comment text box. If you want to remove the
name, you can delete it.

4. To format the text in the comment, use the Font and Alignment groups on the
Home tab. To change the color of the comment text, select the text, right-click
the comment, and select Format Comment. Click the dropdown arrow in the
Color box and choose a different color.

5. When you have finished creating the comment, click outside the comment text
box. A comment indicator will be displayed in the top-right corner of the cell.

NOTE If you sort your data, the comments will be sorted along with the data.
However, in PivotTables, comments will not move with cells if you change the
layout of the PivotTable report.

Viewing Comments
To view the comment attached to a cell at any time, just hover the mouse pointer over
the cell; as you move the mouse pointer away from the cell, the comment will disap-
pear. If you want to keep the comment for the selected cell displayed you can select
the Review tab and, in the Comments group, click Show/Hide Comment. To hide a
comment that you have displayed, click Show/Hide Comment again. To move between
comments, simply click Previous or Next in the Comments group. To view or hide all
the comments on a worksheet, click Show All Comments in the Comments group.

You can change the settings for displaying comments by clicking the Microsoft
Office Button, clicking Excel Options, and selecting the Advanced category. In the
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Display section, under “For cells with comments show” choose from the “No com-
ments or indicators,” “Indicators only, and comments on hover,” or “Comments and
indicators” options.

If a comment is overlapping another comment or hiding important data, you can
reposition the comment text box by clicking it and dragging its border. You can also
resize the comment text box by clicking and dragging any of the sizing handles on the
sides or corners of the box until it is the required size.

Printing Comments
When you print a worksheet, the comments will not normally be included. If you
want to include the comments in a printout of the worksheet, you have two choices:
you can print them as they appear on the worksheet (next to the appropriate cell) or,
so as not to obscure any worksheet data, you can print them at the end on a separate
page. To print the comments along with the worksheet data, do the following:

1. Select the worksheet that you want to print the comments for.

2. Select the Page Layout tab on the Ribbon and click the Dialog Box Launcher in
the bottom-right corner of the Page Setup group.

3. In the Page Setup dialog box, select the Sheet tab.

4. In the Print section, click the down arrow in the field beside Comments and
choose either “At end of sheet” or “As displayed on sheet.”

5. Click the Print Preview button in the Page Setup dialog box to check to see how
your comments will appear when printed.

6. In Print Preview, click Print to continue with printing the document or click
Close Print Preview to return to the worksheet.

Editing and Deleting Comments
You can use the commands in the Comments group on the Review tab to edit work-
sheet comments or to delete comments that are no longer required. Select the cell to
which the comment that you want to edit is attached and, in the Comments group,
click Edit Comment (the New Comment command is replaced by the Edit Comment
command when you select a cell that already has a comment attached to it). Alterna-
tively, if the comment is already displayed you can click on the text in the comment
text box to edit it.

To format the text in a comment by changing the font or font size or to make the
text bold, underlined, or italicized, you can use the Font group on the Home tab. If
you want to change the alignment or orientation of the text in a comment, use the
Alignment group on the Home tab. To change the color of the comment text, select
the text, right-click the comment, and select Format Comment to open the Format
Comment dialog box. Click the dropdown arrow in the Color box and choose a dif-
ferent color. You can also change the font, font size, and font style in the Format
Comment dialog box.
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If you want, you can customize the actual comment text box to change features
like the fill color, line color, margins, or size. To do this, right-click the border of the
comment text box and select Format Comment. A Format Comment dialog box will
appear that contains several tabs. Format the comment as required using the follow-
ing points as a guide:

• Use the Font tab to change the font, font size, font style, color, underline, or
effects of the comment text.

• Use the Alignment tab to change the text alignment, orientation, and direction.

• Use the Colors and Lines tab to format the fill color and transparency and the
line color, style, dash, and weight of the comment text box.

• Use the Size tab to alter the size or scale of the comment text box.

• Use the Protection tab to lock the comment so that it cannot be altered (this
feature is not available in a shared workbook).

• Use the Properties tab to control whether the comment should be moved or
sized with the cell.

• Use the Margins tab to set the margins for the comment text box.

• Use the Web tab to specify alternative text to be used in a web browser.

When you have finished formatting the comment, click OK to close the Format
Comment dialog box.

To delete a comment from the worksheet, click the cell that the comment is
attached to and, in the Comments group, click Delete Comment. The text box and
the comment will be removed without confirmation, although you can click Undo in
the Quick Access toolbar if you change your mind. If you delete the cell to which a
comment is attached, the comment will be deleted also.

Preparing a Worksheet for Printing

If you are intending to create a hard copy of your data, you will probably want to
change some features to make it more suitable for printing. Excel 2007 features the
addition of a Page Layout view (in the Workbook Views group in the View tab) to
accompany the existing Normal and Page Break Preview views. This allows you
to view a worksheet as it will appear when it is printed so that you can identify where
pages begin and end and to add a header or footer. It also includes horizontal and ver-
tical rulers to help you see the exact width of cells or to position items like charts
correctly on the page.

Before printing a hard copy of your spreadsheet, you may want to alter some of
the page settings such as the width of the margins, or you may need to add a header
or footer to display information such as the date. This section will look at how you
can add these finishing touches to your document.
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Using Headers and Footers
If you have information that you want to be printed on every page—for example,
author details, file location, page numbers, or the date—you can insert it into the
header or footer of the sheet. Any text that you want to appear at the top of every
printed page will go into the header and any text that you want to print at the bottom
of every page will go into the footer. You can also insert pictures, such as a company
logo, into the header and footer. The new Page Layout view in Excel 2007 makes
adding text or images to the header or footer area of a worksheet much simpler, as
outlined in the following steps:

1. Select the worksheet that you want the header or footer to apply to and select
the View tab.

2. In the Workbook Views group, click Page Layout (or Page Layout View). The
worksheet will be displayed in Page Layout view (see Figure 16-9).

Figure 16-9. Page Layout view

3. To add a header, click on the “Click to add header” text at the top of the page
above the grid (see Figure 16-9). To add a footer, scroll to the bottom of the
page and click on the “Click to add footer” text. A Design tab under Header &
Footer Tools will be added to the Ribbon (see Figure 16-10). A header area and
a footer area, each with a left, center, and right text box, will be displayed on
the sheet. (You can also add a header or footer by selecting the Insert tab and,
in the Text group, clicking Header & Footer.)
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Figure 16-10. The Design tab under Header & Footer Tools

4. Click in the left, center, or right header or footer text box at the top or bottom
of the page and type the text that you want to appear on any printouts. Alter-
natively, you can click the Header or the Footer command in the Header &
Footer group of the Design tab and select one of the predefined headers or
footers, or you can use the commands in the Header & Footer Elements group
to add elements such as the number of pages, date, or file name. You can use the
Go to Header and Go to Footer commands in the Navigation group to quickly
move between the header and footer.

5. Continue adding text, elements, or pictures to the header and footer as required.
Note that the header or footer will only apply to the current worksheet.

If you want the header and footer on the first page to differ from the rest of the
document, select the Different First Page option in the Options group on the Design
tab. You can then add a different header or footer for the remainder of the document
to the second page (or leave the header and footer on the second page blank if you
only want to display the header and footer on the first page). If you want the header
and footer for odd pages to differ from the header and footer on even pages, select the
Different Odd & Even Pages option. You can also select the Scale with Document
option to use the same font size and scaling as the worksheet and the Align with Page
Margins option to use the same margins as the worksheet.

NOTE For chart sheets and embedded charts, the Page Setup dialog box will
appear when you click Header & Footer. Click Custom Header or Custom
Footer and use the buttons to insert elements into the header or footer.

Changing the Layout for Printing
To print your worksheet using the most appropriate layout or with minimal paper
waste, you can adjust the setup of the page by changing the margins or orientation. If
you do not wish to print the entire worksheet, you can select a specific area to print;
alternatively, you can resize the data so that it will span the width or height of a set
number of pages when printed. You can also opt to print gridlines or headings or to
repeat the rows and columns containing the titles on each page that is printed. The
Page Setup, Scale to Fit, and Sheet Options groups on the Page Layout tab contain
most of the commands you will need to prepare your worksheet for printing (see
Figure 16-11).
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Figure 16-11. Use the Page Setup, Scale to Fit, and Sheet Options 
group to prepare your worksheet for printing.

In Excel 2007 you can quickly change the settings for the margins to one of the
handy predefined settings (see Figure 16-12). Click Margins in the Page Setup group
and choose from Last Custom Setting (if available), Normal, Wide, or Narrow or
click Custom Margins to open the Page Setup dialog box at the Margins tab, where
you can enter your own margin settings.

Figure 16-12. Choose a predefined setting for the 
margins or click Custom Margins to open the Page 
Setup dialog box at the Margins tab.

You can click the Orientation command in the Page Setup group to toggle
between Portrait or Landscape orientation, and use the Size command to change the
size of the page—for example, to Letter or A5. If you do not want to print the entire
worksheet, you can specify the print area by selecting the cells that you want to print,
clicking Print Area, and then clicking Set Print Area. Once you have set a print area,
only that section of the worksheet will be printed (if you have selected noncontiguous
ranges, they will be printed on separate pages). You can add more cells to the print
area by selecting them and choosing Add to Print Area from the Print Area menu. To
clear the print area so that the entire worksheet will be printed, choose Clear Print
Area from the Print Area menu.
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To control the position of page breaks in the worksheet, click Breaks in the Page
Setup group and select the appropriate option. Alternatively, you can use Page Break
Preview, which is available in the Workbook Views group on the View tab. This
allows you to adjust page breaks by dragging them to the correct position. Automatic
page breaks inserted by Excel are indicated by dashed blue lines; manual page breaks
are displayed as solid blue lines.

If your workbook spans more than one page, you can repeat any rows or
columns containing titles on each page. To do this, click Print Titles in the Page Setup
group to open the Page Setup dialog box at the Sheet tab (see Figure 16-13). To repeat
the row(s) containing your column labels, under Print titles, enter the reference for
the rows you want to print at the top of each page in the Rows to repeat at top field
(e.g., $1:$8 will repeat rows 1 to 8), or click in the field and select the rows on the
worksheet. To repeat the column(s) containing your row labels, enter the reference
for the columns that you want to print at the left of each page in the Columns to
repeat at left field (e.g., $A:$A will repeat column A). You can also use this tab
to control how cells containing errors are printed—for example, you can print them
as they are displayed in the worksheet, as blank cells or using dashes (--) or #N/A.

Figure 16-13. Use the Sheet tab of the Page Setup dialog 
box to specify rows or columns to use as print titles.

Excel can automatically reduce the width and/or height of your printed work-
sheet so that it will fit on the exact number of pages that you specify. For example,
you can use this to make sure that the entire worksheet prints on a single page. In the
Scale to Fit group, select the number of pages that you want to scale the worksheet to
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from the dropdown lists in the Width and Height boxes. Alternatively, you can shrink
or stretch the printed output to a given percentage of its actual size by changing the
value in the Scale box—to do this, Automatic must be selected in the Width and
Height boxes. Finally, you can include the gridlines and the row and column headings
in your printout by selecting the appropriate options in the Sheet Options group.

Using Print Preview
You should always check a document in Print Preview before sending it to be printed
to ensure that it will print exactly as expected. Print Preview is now located in the
Microsoft Office Button—point to Print and click Print Preview in the fly-out menu.
The current worksheet will be displayed in Print Preview and the standard tabs on the
Ribbon will be replaced by a Print Preview tab. Figure 16-14 shows how a worksheet
will appear in Print Preview in Excel 2007.

Figure 16-14. Use Print Preview to check how your data will print.
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Use the Zoom command to zoom in and out (or you can click on the page) and
click Next Page or Previous Page to move between pages (if appropriate). To open the
Page Setup dialog box so that you can change the settings, click Page Setup. If you
want to check your margin settings, click Show Margins to display dashed lines
around the edges of the page indicating the position of the margins. When you have
finished checking your document, click Print to open the Print dialog box or click
Close Print Preview to return to the worksheet without printing.

Preparing a Document for Distribution

Excel 2007 includes various features to allow you to check the suitability of a docu-
ment before making it available to others. For example, you may wish to check that
your workbook does not contain any elements that will not be compatible with
earlier versions of Excel, or you may want to ensure that it does not include any hid-
den content that you would prefer not to be passed on to others. Excel 2007 has
brought a range of utilities together in the Prepare command in the Microsoft Office
Button to simplify the process of getting your documents ready to be viewed by
others, as shown in Figure 16-15. Note that the options available on your computer
may vary.

Figure 16-15. Excel 2007 includes a range of features 
to help you prepare a document for distribution.
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When you have finished inspecting and protecting your document, you can click
the Microsoft Office Button and select Print (to print the data), Send (to email the
workbook or fax it using an Internet fax service), or Publish (to view your other dis-
tribution options). Chapter 17 will look at how you can publish a workbook to Excel
Services.

Changing the Document Properties
A document’s properties (or metadata) are various details about the file, including
such information as the author’s name, the title of the document, and keywords in the
content. By entering information into the document properties fields, you can make it
easier to organize or search for documents. To view or change the document proper-
ties in Excel 2007, click the Microsoft Office Button, point to Prepare, and click
Properties. A Document Information panel will appear above your worksheet, just
below the Ribbon (see Figure 16-16). You can then type any information that you
want to add into the appropriate field. If you want to view more properties or to add
custom properties such as Checked by or Document number, click Document Proper-
ties at the top of the panel and select Advanced Properties (see Figure 16-16). If your
document is saved to a document library or your organization has customized the
Document Information panel, there may be other types of properties available in
the Document Properties dropdown list.

Figure 16-16. Use the Document Information panel to add details to the document
properties.

Inspecting a Document
Before distributing an Excel document, particularly to people outside your organiza-
tion, you may want to check it for hidden or personal data stored either in the
workbook or in the metadata that you do not want to be made available to others
viewing the document. This includes data that is automatically included in your doc-
ument when you collaborate on it or items that you deliberately designate as hidden.
Although this data may not be immediately visible, other people may be able to access
it. For example, you may not want to reveal how a document has been edited, the
names of all those who contributed to the document, or other such data that can be
retrieved via the Track Changes facility.

The Document Inspector will check your document to identify and remove hid-
den data or personal details so that you will not unwittingly disseminate information
you would rather not divulge. Data that the Document Inspector can find and remove
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includes comments, annotations, document properties, headers, footers, watermarks,
hidden rows, columns and worksheets, custom XML data, and objects that have been
formatted as invisible. As it may not always be possible to undo any changes that the
Document Inspector makes, it is advisable to create a copy of your document and use
the Document Inspector on it so that the original remains intact. To check your doc-
ument for hidden or personal data, click the Microsoft Office Button, point to Prepare,
and click Inspect Document. The Document Inspector dialog box will open (see
Figure 16-17).

Figure 16-17. Use the Document Inspector to check your data for 
hidden or personal information.

Use the checkboxes in the Document Inspector to select the type of content that
you want to check the document for and click Inspect. The Document Inspector will
check your document for the selected content and identify what has been found (see
Figure 16-18). To remove any content from the document, click the Remove All
button.
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Figure 16-18. Click the Remove All button to remove any hidden or 
personal data before distributing a document.

Protecting and Finalizing a Document
To control access to your document, you can encrypt it using a password by selecting
Encrypt from the Prepare fly-out menu and entering a password, although this will
only provide limited protection against malicious intent. If you have the Windows
Rights Management client installed, you can restrict access using Information Rights
Management (IRM), which is available in Microsoft Office 2007. IRM allows you to
control access permissions to documents to help prevent the unauthorized printing,
forwarding, or copying of sensitive data. This can help to protect files that are being
emailed as attachments in particular, as the usage restrictions are stored in the docu-
ment file and therefore will remain with it. To use IRM to restrict access, select
Restrict Permission in the Prepare fly-out menu to open the Permission dialog box
(see Figure 16-19).
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Figure 16-19. Use the Permission dialog box to specify 
who can read and who can change the workbook.

To specify who can read or change the file, select the “Restrict permission to this
workbook” option. In the Read box, enter the email addresses of the users who are
permitted to read the workbook, separating them with a semicolon. In the Change
box, enter the email addresses of the users who are permitted to read, edit, and
change the workbook. You can also click Read or Change to go to your Address book
(if available) and select users from there. To view further options—for example, to
allow users to copy or print content or to set an expiry date—click the More Options
button.

When you have finished editing a document, you can mark it as final by selecting
Mark as Final in the Prepare menu. This will enter Final in the Status field of the doc-
ument properties and will prevent others from changing the document by making it
read-only. Note that Mark as Final is not a security measure and users can edit a doc-
ument if they remove the Mark as Final status from the document simply by clicking
Mark as Final in the Prepare menu. It may, however, prevent users from accidentally
changing a document and allows you to indicate to users that they are viewing the
final version of the document.

If you want to authenticate the content of your document, you should use a digi-
tal signature. This will assure recipients of the document that it is valid and that it has
not been tampered with. To add a digital signature to your document, select the Add
a Digital Signature command in the Prepare menu. See Chapter 14 for more informa-
tion on digital signatures, protection, and security or check out the Help facility to
find out more about IRM.
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Compatibility Issues and Saving 
in Other Formats
If you are planning to distribute a workbook to users who may be using an earlier
version of Excel, you can run the Compatibility Checker to identify any features that
you have included that may not be supported fully by earlier releases of Excel. Com-
patibility issues may cause a significant loss of functionality, such as functions that are
not supported in other versions, or a minor loss of fidelity, such as changes to for-
matting. To check your document for unsupported features, click the Microsoft
Office Button, point to Prepare, and select Run Compatibility Checker. The Compat-
ibility Checker will check the workbook and display a summary of the Compatibility
issues that may be lost or degraded if you save the file in an earlier file format. If you
want to run the Compatibility Checker each time you save the workbook, select the
“Check compatibility when saving the workbook” option. To create a report of the
issues that the Compatibility Checker has found, click the Copy to New Sheet button.
A sheet will be added to your workbook, with the default name Compatibility
Report, detailing the compatibility issues for the workbook.

To save your workbook in another file format, such as an Excel Macro-Enabled
Workbook, Excel Binary Workbook, or Excel 97–2003 Workbook, click the Microsoft
Office Button, point to Save As, and select an option from those available, or select
Other Formats to open the Save As dialog box. You can then select a format from the
“Save as type” box. If you choose to save the workbook in an Excel 97–2003 Work-
book format, the Compatibility Checker will run automatically. If you intend your
document to be only viewed or printed, you can save it in a PDF (Portable Document
Format) or XPS (XML Paper Specification) format, although you will need to install
the Microsoft Save As PDF or XPS add-in first. These formats ensure that the file will
retain the original layout and format when it is viewed or printed. For more informa-
tion on installing and using the Microsoft Save As PDF or XPS add-in, click “Find
add-ins for other file formats” in the Save As fly-out menu or check out the Help
facility.
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If your organization is using SharePoint 2007, or Microsoft Office SharePoint
Server (MOSS) 2007 to give it its official title, you can expand the functionality of

Excel to facilitate interactive access to workbook elements using a browser. In MOSS
2007 Microsoft has produced a versatile platform for building web pages for both
internal and external users. Excel Services is a new component of SharePoint that
allows you to host spreadsheets on a browser and offload calculations onto a separate
server while retaining control centrally.

Along with its web-authoring capabilities, MOSS 2007 includes document-
management solutions facilitating workflows for creating, editing, and approving
documents. This allows for better Microsoft Office integration and improved docu-
ment storage and control. It also enables organizations to centralize their data while
providing efficient access to anyone who needs it. Excel Services will give you
unprecedented flexibility in providing interactive access to real-time spreadsheet data
to dispersed users without the need for specialist software on the client machines.
What’s more, most of this can be done without any programming knowledge, allow-
ing managers and office administrators to update the data available at any time.

This chapter will provide you with a brief overview of some of the functionality
that is now available through MOSS 2007 and Excel Services to allow you to distrib-
ute business information stored in spreadsheets throughout your organization and
beyond. For those of you who are unfamiliar with SharePoint, I will begin with a
quick introduction to what it is about. I will then describe how you can make an
Excel 2007 workbook available to other users by publishing it to Excel Services.
Unfortunately, it is not feasible to cover everything that you can do with SharePoint
and Excel Services in this chapter, but hopefully it will give you an idea of what is
possible.
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Microsoft Office SharePoint Server 2007

The development of Microsoft Office SharePoint Server 2007 reflects the growing
emphasis on business processes and collaboration in most organizations and the need
for information to be made available to multiple users while remaining centrally man-
aged. MOSS 2007 integrates various server capabilities to enable organizations to
facilitate information-sharing and search facilities throughout the enterprise and to
assemble intranet, extranet, and web application on one common platform. Some of
the main features of SharePoint include

• The ability to house all your organization’s documents and content in a
centralized location (document library) where it can be retrieved and accessed
by multiple users.

• A Business Data Catalog that can be used to search a SharePoint site and
retrieve data from back-end systems. This provides a link between the portal site
and other databases and line-of-business applications. There is also Enterprise
Search, which assembles business data, documents, and web pages along with
information about people to provide up-to-date, comprehensive results.

• A personal interface known as My Site, where users can access and contribute to
the organization’s intranet via the portal site. Users can store work or share it
with others, or find and connect with colleagues and access their work. Within
My Site is a public view or Profile page that contains the information you want
to share with others as well as lists of colleagues and memberships. There is also
a Personal site containing information specific to you where you can manage
your documents, email, calendar, and so forth, and Personalization sites
providing personalized views of portal sites.

• Workflows that can be used to attach custom business processes to documents
or list items to control the life cycle of the document or item. By integrating
these with other Microsoft Office applications, activities like document approval
or version tracking can be simplified.

• A document policy management system to help manage documents and content
in accordance with established business processes. This allows you to define
customized document-management policies so that you can exercise control
over how long a document is available and who can access it.

• The functionality to design and publish dynamic, customized web content
without having to write custom code. Master pages and page layouts are the
two main templates used when publishing content in MOSS 2007 and help to
ensure a consistent appearance for the site.

• The ability to construct interactive business intelligence (BI) portals to retrieve
and display information from various sources, using features such as dashboards,
Web Parts (like the Excel Web Access Web Part), and key performance
indicators (KPIs).
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The feature of SharePoint on which this chapter focuses is Excel Services, which
facilitates the loading, calculation, and display of Excel workbooks on MOSS 2007.
It enables you to save workbooks to a SharePoint site so that other users can access
them, or elements of them, via a browser. This allows you to share data with other
users while maintaining control over what is displayed and the current version being
used. It also allows the development of applications that call Excel Web Services to
set, calculate, and retrieve values from worksheets or refresh external connections.

NOTE For more information on MOSS 2007, check out the Help facility. You
may also be interested in reading Microsoft SharePoint: Building Office 2007
Solutions in C# 2005 or Microsoft SharePoint: Building Office 2007 Solutions
in VB 2005, both by Scot Hillier and published by Apress.

Excel Services

Excel Services is new server technology, available with Excel 2007, which is built on
the technology of SharePoint. It provides authors of spreadsheets with a means of
sharing data with other users while being able to protect key elements of their spread-
sheets and ensure that everyone is looking at “one version of the truth.” This
eliminates the common problem of version control for organizations that use numer-
ous spreadsheets. You can also use document approval within Windows SharePoint
Services to set up the document library so that any new workbooks that are saved to
the library are not available to other users until they are approved.

Using Excel 2007, spreadsheet authors who have access to SharePoint can save
their spreadsheets to a SharePoint document library and allow other users web-based
access to a server-calculated version of that spreadsheet. For example, Excel Services
could be used to share current marketing or inventory data across different offices, or
members of a project team could use it to access information on the progress and
deadlines for the project. The workbook is published to the browser using the Excel
Web Access Web Part, and as calculations occur on the server, the business models
used can remain hidden. This union of Excel Services and SharePoint provides Excel
users with enhanced capabilities to facilitate processes such as auditing, requesting
approval for a document, and controlling the version that is available. The spread-
sheet author can also update the spreadsheet at any time without any assistance from
IT personnel or having to translate the spreadsheet model into a programming lan-
guage suitable for web applications.

NOTE You cannot create spreadsheets in the browser—you must use Excel
2007.

CHAPTER 17 SHAREPOINT AND EXCEL SERVICES 365



With Excel Services, users can view a spreadsheet from portal sites even if they do
not have Excel 2007 installed. When a user accesses the spreadsheet, Excel Services
will load the spreadsheet, refreshing the external data and recalculating it if necessary,
therefore ensuring that users are always interacting with the latest version of the data.
Spreadsheet authors can protect their work by preventing users from opening the
workbook using Excel or by restricting access to certain sheets or ranges within a
sheet. Also, usage of the spreadsheet can be logged, helping to maintain security of
the data.

Although Excel Services allows multiple users to access a spreadsheet, users will
not be interacting with the original file, but rather each will have their own “session”
with the file being opened as read-only. Even though several people may be using the
file at any one time, each person’s manipulation of the data is not seen by other users
and is not saved to the original file. If users require Excel’s full functionality to ana-
lyze a workbook, print data, or work offline, they can open it in Excel 2007
(provided they have the correct permissions).

These assurances of consistency and control make Excel Services an ideal medium
for devolving access to spreadsheets to others without jeopardizing the original data.
For example, if a finance company with several branches has a spreadsheet model
that it uses to calculate interest payments for different bonds or investments, employ-
ees within each branch can access the model using Excel Services. Individual users can
then input values and generate results independently of each other but without being
able to modify the spreadsheet or even access the formulas used. The original spread-
sheet can be controlled and updated centrally, as investment terms and interest rates
change.

Excel Services Architecture
Excel Services consists of three core components that interact with one another to
allow you to use workbooks as interactive reports throughout the organization,
namely Excel Web Access, Excel Web Services, and Excel Calculation Services. These
can be divided into two main groups: the components on the web front-end (Excel
Web Access and Excel Web Services) and the component on the back-end server
(Excel Calculation Services).

Excel Web Access is the visible Excel Services component that facilitates interac-
tion with the Excel workbook using Dynamic Hypertext Markup Language
(DHTML) and JavaScript, allowing users to view and interact with the data using a
browser. Excel Web Access has a similar look and feel to Excel 2007 but can be used
like any other Web Part in MOSS 2007 and does not require anything to be installed
in the user’s client computer.

Excel Web Services is the component that provides programmatic access and can
be called by applications to set, calculate, and extract values from worksheets and to
refresh external data sources. It allows developers to build custom programs based on
the Excel workbook.
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Excel Calculation Services is responsible for loading and calculating workbooks
and refreshing external data. It maintains a session for the duration of interactions
with the same workbook by a user, caching the opened workbooks, calculation states,
and external data query results to improve performance.

As well as providing a browser-based interface to the server, Excel Services also
provides you with a web server–based interface. In other words, the same spreadsheet
that is viewed by users can also be accessed programmatically by any application that
can interpret web services. With the right permissions, the application can even
change values and recalculate the spreadsheet. This means that developers can use
Excel Calculation Services without having to interact with Excel Web Access.

Publishing a Workbook to a Server
If you have access to a server running Microsoft Office SharePoint Services 2007, you
can publish a workbook to that server to enable other users to access all or parts of it.
You can also define parameters (named cells within the workbook) to allow users to
change the values of specified cells and view the results. Although the entire work-
book is published to the server, the author can define which parts of it users can view,
such as named ranges, sheets, tables, PivotTables, or charts, and set permissions to
protect the workbook from unauthorized access. The following steps explain how to
publish a workbook to Excel Services and specify what sections will be viewable and
which cells will be editable:

1. In Excel 2007, create or open the workbook that you want to publish to Excel
Services. Using the Defined Names group on the Formulas tab, name any
individual cells (that do not contain a formula) that you want to be editable
by other users.

TIP You may want to include a cell containing the NOW() function on the
worksheet so that users can quickly see when the workbook was last calcu-
lated by the server.

2. Click the Microsoft Office Button, point to Publish, and select Excel Services
(see Figure 17-1). The Save As dialog box will open.
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Figure 17-1. You can use the Publish menu to save a 
document for Excel Services.

3. In the File name box, enter the path to the server (or locate the server in the
Save in box) and enter a name for the file.

NOTE Workbooks can only be published to the server in Excel 2007 XML-
based format (.xlsx) or Excel 2007 Binary file format (.xlsb). You cannot publish
an Excel 2003 workbook or use Excel 2003 to publish a workbook to a docu-
ment library on the server.

4. Click the Excel Services Options button in the Save As dialog box to open the
Excel Services Options dialog box (see Figure 17-2).

5. On the Show tab, select Entire Workbook, Sheets, or Items in the Workbook
from the dropdown list. If you select Sheets, choose which sheets you want
to show by checking the appropriate checkboxes. If you select Items in the
Workbook, choose the items that you want to show (for example, ranges,
charts, tables, PivotTables, or PivotCharts). This will not affect how the
workbook appears in Excel 2007, but only what is viewed on the server.
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Figure 17-2. Use the Excel Services Options dialog box to select the items 
that will be shown by Excel Services in the browser.

6. If you want to specify cells that can be edited by users viewing the workbook
through Excel Services, select the Parameters tab and click Add to open the Add
Parameters dialog box (see Figure 17-3). Only single cells that have been named,
that do not contain formulas, and that are not part of a PivotTable or table can
be added as parameters. Each workbook can have up to 255 parameters.

Figure 17-3. Use the Add Parameters dialog box to select the 
cells that will be editable by users.
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NOTE Even if a cell specified as a parameter is not part of the sheets or items
selected on the Show tab, and therefore is not visible by the user, the user can
still edit its value on the server. When you save to Excel Services, cells that you
have made editable will be displayed in the Parameters pane in Excel Web
Access. Users can then change the values of the parameters in the Parameters
pane and refresh the workbook to view the results.

7. In the Add Parameters dialog box, select the named ranges that you want to be
editable by users and click OK. Click OK to close the Excel Services Options
dialog box and return to the Save As dialog box. Save the file to appropriate
document library on the server. The Open in Excel Services checkbox in the
Save As dialog box is selected by default, allowing you to view the workbook
in the browser and check that it loads and appears as it should.

Figure 17-4 shows how an Excel workbook will appear in a document library.
When you have published a workbook to Excel Services, you can use the permissions
in SharePoint to control who can access it (see the Help facility for MOSS 2007 for
more information).

Figure 17-4. To make a workbook available through Excel Services, you need to add it to a
document library.

To open the workbook in web browser view to check it, you can point to the
workbook in the document library, click the arrow beside it, and select View in Web
Browser from the menu that appears (see Figure 17-5). You can also use this menu to
perform other tasks such as managing permissions for the workbook or to approve or
reject a workbook.

Clicking a document in the document library will either open it in the client appli-
cation or display it in the browser. To specify how documents should be displayed,
click Settings in the document library and select Document Library Settings from the
dropdown menu. In the General Settings section, select Advanced Settings and in the
Browser-Enabled Documents section, select either “Open in the client application” or
“Display as a Web page.”
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Figure 17-5. Select View in Web Browser 
to open a document in a web browser.

Displaying an Excel Workbook 
in Excel Services
Once an Excel workbook has been saved to the document library, it can be viewed by
other users using a browser. The Excel Web Access Web Part can be displayed on its
own on a Web Part Page or it can be used with other Web Parts as part of a dash-
board or Web Part Page. There are two main ways to load an Excel workbook in
Excel Services so that other users can view and interact with it:

• Enter the URL or UNC path in the Excel Web Access Web Part “Workbook to
display” property.

• Connect a List View Web Part of a document library to an Excel Web Access
Web Part, and then pass the URL of the workbook stored in the document
library to display it in Excel Web Access.

To display a workbook in Excel Services by entering the URL or UNC path, follow
these steps:

1. Make sure that the workbook has been saved to a Microsoft Windows
SharePoint Services document library or network folder.

2. Create a Web Part Page by clicking Site Actions and selecting Create (see
Figure 17-6).
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Figure 17-6. Select Create from the Site Actions 
menu to add a new Web Part Page.

3. Under Web Pages, select Web Part Page. Enter a name for the page in the Name
box, select a layout from the Choose a Layout Template list, and select a
document library from the Document Library dropdown list on the New Web
Part Page screen (see Figure 17-7). Click Create when you have finished.

Figure 17-7. Use the New Web Part Page screen to specify the name, layout, and
location of the new page.

4. Click Add a Web Part and scroll down the list until you find Excel Web Access.
Select the checkbox for Excel Web Access and click Add.
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5. Click the “Click here to open the tool pane” link to open the tool pane and
enter the URL or UNC of the workbook in the Workbook box, or click the
button beside the box to select a link (see Figure 17-8). If appropriate, you can
enter the name of a worksheet, table, chart, etc. that you want to display in the
Named Item box.

Figure 17-8. Enter the URL or UNC of a workbook to display in the new Web
Part Page in the Workbook box in the Web Part tool pane.

6. Adjust the values in the Rows box and/or Columns box to control how many
rows and columns will be displayed in each section. You can enter values from
1 to 500, although you should keep in mind that a larger value may result in a
smaller font size.

7. Scroll down the tool pane to view the other settings you can customize, such as
the type of toolbar and navigation. When you have finished, click OK at the
bottom of the Web Part tool pane to close it. To exit Web Part edit mode, click
Exit Edit Mode below Site Actions. The workbook will be displayed in Web
Part Page Display mode.

Connecting a List View Web Part of a document library or a list to the Excel Web
Access Web Part can allow you greater flexibility over how a workbook is displayed.
For more information on displaying a workbook this way, see the SharePoint Server
2007 Help and How-to facility.

When you open a workbook in Excel Services, the most recent version of the
workbook is loaded and a session will be created. Any changes made to the work-
book in the document library after this will not be reflected in your current session.
At any time, the same workbook could be opened by many users in multiple sessions
or the same user could have the same workbook open in different sessions (using the
New Window command in the File menu of Internet Explorer). The session will close
when it times out, when you close the browser, or if you open another workbook in
the Excel Web Access Web Part.
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Excel Web Access will display the worksheet in Normal view or an item like a
chart or table in Item view. It also includes a toolbar at the top with menu commands,
dropdown lists, and navigation buttons and a Status bar at the top where messages
and alerts can be displayed. The Parameter task pane contains parameter labels and
text boxes where you can enter values for the parameters.

You cannot edit a spreadsheet in Excel Services, but you can interact with it to
carry out tasks like sorting and filtering. If you have the correct permission, you can
open the workbook in Excel 2007, either as a normal workbook or as a read-only
snapshot. A snapshot is a limited version of the workbook, allowing visible informa-
tion like cell values, formatting, and objects to be saved; however, details like hidden
data, formulas, and connections will be removed.

To open a workbook or snapshot in Excel, click the arrow next to Open menu on
the Excel Web Access toolbar (provided that it has not been hidden by the adminis-
trator) and click “Open in Excel” or “Open snapshot in Excel.” You can also open a
snapshot of a workbook from the document library where it is located by pointing to
the workbook, clicking the arrow beside it, and selecting Snapshot in Excel. Alterna-
tively, you can select “Edit in Microsoft Excel” to open it in Excel.

Supported and Unsupported Features
in Excel Services
Not all Excel features are supported in Excel Services. The following features will be
supported when you open a workbook in Excel Services:

• Functions (with a few exceptions)

• Dates

• Excel tables, including headers, total rows, calculated columns, structured
references, and styles

• Cells, including values, merged cells, and content overflow

• Defined names and named ranges

• Calculation and recalculation settings

• Charts and PivotChart reports

• Cell and range formatting, conditional formatting (except data bars and icon
sets), and number formats

• Connections to external data sources, including OLAP PivotTables

• What-If Analysis tools, including Goal Seek, Solver, scenarios, and data tables

• Consolidation (except in PivotTable reports)

If a workbook contains a feature that is unsupported in Excel Services, it will be
prevented from loading. The following features are some of those not supported in
Excel Services:
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• Visual Basic for Applications (VBA) code, macros, add-ins, and user-defined
functions (UDFs)

• Microsoft Excel 4.0 Macro Functions and Microsoft 5.0 dialog sheets

• Form toolbar controls, Toolbox controls, and all Active X controls

• XML maps and embedded smart tags

• Workbooks, worksheets, and ranges with protection and workbooks that have
Information Rights Management (IRM)

• Linked or embedded objects or images, inserted pictures, WordArt, shapes, and
diagrams and ink features, including drawings, writing, or annotations

• Object Linking and Embedding (OLE) objects and Dynamic Data Exchange
(DDE) links

• Workbooks saved with the formulas displayed

• Data validation and dropdown lists

• Web queries and text queries

• Creation of external references (links) to workbooks

• Display and editing of comments

• Digital signatures

• Shared workbooks

To check if a workbook contains any unsupported features, open it in Excel
2007, click the Microsoft Office Button, point to Publish, and select Excel Services.
Make sure that the Open in Excel Services checkbox is selected in the Save As dialog
box. Excel will attempt to open the workbook in Excel Services and will display an
alert if it includes a feature that is not supported.

In some cases workbooks may be displayed differently in the browser than in
Excel. Features that will not prevent a workbook from loading but may appear dif-
ferently on a server include hyperlinks, fonts, charts and PivotChart reports, border
styles, fill colors, alignment, and rotation.

Features that will not prevent a workbook from loading but are not supported
when displaying a workbook in Excel Services include hyperlinks in charts; the
replacement of worksheet column headers by table headers when scrolling; some set-
tings for cell fill patterns, line border styles, or text direction; 3-D graphic effects in
charts; embedded charts that have been copied or moved from a worksheet to a chart
sheet; some formatting in row and column headers; page layout; and page headers
and footers.

Finally, even if a workbook appears the same, sometimes when you interact with
it in Excel Services it may behave differently than it would in Excel. Features that may
differ include PivotTables and PivotCharts, sorting, filtering, outlining, finding, and
selecting. For more information on the differences between using a workbook in
Excel and Excel Services, check out the Help facility.
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Interacting with Spreadsheets Generated
by Excel Services
Excel Services supports most of the formatting and layouts available in Excel 2007;
therefore, a spreadsheet viewed in the browser should look much the same as it does
in Excel. However, to optimize performance the spreadsheet will be loaded by Excel
Services one section at a time. By default, Excel Web Access will display 20 columns
and 75 rows on a scrolling page, although these values can be adjusted in the Web
Part tool pane (see Figure 17-8). Users can then use paging controls to move between
sections or use sheet tabs (as in Excel) to view separate worksheets. If the workbook
author selected more than one named item in the Excel Services Options dialog box,
you can use the View dropdown lists on the Excel Web Access toolbar (if available) to
select a named item to view.

Users accessing a spreadsheet through Excel Services can do more than just view
the data. Depending on the spreadsheet and the permissions that have been set, they
can also sort, filter, and pivot the data and, if available, open the file in Excel 2007 to
allow further manipulation of the data. Other things users will be able to do in the
browser include expanding and collapsing outlines, setting parameters, refreshing
external data, recalculating the worksheet, and finding values within a worksheet.

If a spreadsheet in Excel Services contains a table or filters, users will be able to
execute and update sorts and filters with the exception of sorting and filtering by
color. Users can also interact with PivotTables from within the browser and can carry
out tasks such as sorting, filtering, and expanding and collapsing levels. Most of these
functions operate in a similar manner to Microsoft Office Excel 2007.

To change the value of any of the parameters in a workbook and carry out what-
if type analysis, you can use the Parameters task pane. This displays a list of the
parameters in alphabetical order, using the defined name for the cell, along with a box
where you can change the value. If a comment was added when the name was
defined, this will be displayed as a ScreenTip when you hover the mouse over the
parameter name. To remove all the values in the Parameters task pane so that you can
enter new values, click Clear at the bottom of the task pane. When you have finished
changing parameter values, click Apply at the bottom of the task pane to view the
results. Any changes you make can only be viewed by you and will not be saved when
you close the workbook.

NOTE If the Parameters task pane is not available, the spreadsheet author
did not define any parameters or has disabled parameter modification.

Editing a Workbook Published 
in Excel Services
You can make changes to a workbook you have published in Excel Services at any
time using Microsoft Excel 2007. The entire workbook is always opened in Excel,
allowing you to make changes to any part of the content. For example, you may want
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to change the parts of the spreadsheet that users can view or the cells that are
editable. When you save the workbook again, any changes that you have made will
be reflected on the server. To edit a workbook published in Excel Services, follow
these steps:

1. Open the workbook either in Excel or in the browser by doing either of the
following:

• To open the workbook in Excel, click the Microsoft Office Button and click
Open (or press Ctrl+O). In the File name box, type the URL of the server
and the path of the file and click Open.

• To open the workbook in the browser, type the URL of the server in the
Address bar of the browser, open the document library that contains the file,
click the down arrow next to the workbook, and select Edit in Microsoft
Office Excel from the menu that appears.

2. Make the changes required to the workbook, ensuring that you name any cells
you intend to define as parameters.

3. Click the Microsoft Office Button, point to Publish, and select Excel Services.

4. In the Save As dialog box, click the Excel Services Options button and make any
changes required to what users will be able to access in the Show tab. If you
want to change the cells that can be edited, select the appropriate cells in the
Parameters tab.

5. Click OK to close the Excel Services Options dialog box and click Save to
commit the changes you have made.

Removing a Workbook Published 
to Excel Services
If you no longer want to make a workbook available on Excel Services, you can delete
it from the SharePoint document library using either Excel or the browser. To delete a
workbook using Excel, click the Microsoft Office Button and select Open (or press
Ctrl+O). Click My Network Places and then double-click the name of the server that
the workbook is saved to. Double-click on the document library containing the work-
book, select the workbook, and click Delete (or press the Delete key).

To delete the workbook using the browser, type the URL of the server in the
Address bar of the browser and open the document library containing the workbook.
Click the down arrow beside the workbook that you want to delete and select Delete
from the dropdown menu.
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Command Excel 2003 Location Excel 2007 Location

New, Open, Print File menu Microsoft Office Button
Standard toolbar

Close, Exit File menu Microsoft Office Button
Save As

Save File menu Microsoft Office Button
Standard toolbar
Quick Access toolbar

Save As Web Page File menu Microsoft Office Button ➤
Save As ➤ Other Formats
and choose Web Page or
Single File Web Page in
“Save as type” box

Save Workspace File menu View tab, Window group

Permission File menu Microsoft Office Button ➤
Standard toolbar Prepare ➤ Restrict

Permission

Page Setup File menu Page Layout tab, Page 
Print Area ➤ Setup group
Set Print Area/ Page Layout tab, 
Clear Print Area Sheet Options group

(Dialog Box Launcher)

Print Preview File menu Microsoft Office Button ➤
Standard toolbar Print 

Send to Mail Recipient File ➤ Send to Microsoft Office Button ➤
(As Attachment) Send ➤ Email

Continued
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Command Excel 2003 Location Excel 2007 Location

Properties File menu Microsoft Office Button ➤
Prepare 

Undo, Redo Edit menu Quick Access toolbar
Standard toolbar

Cut, Copy, Paste Edit menu Home tab, Clipboard group
Standard toolbar

Office Clipboard Edit menu Home tab, Clipboard group
(Dialog Box Launcher)

Paste Special, Edit menu Home tab, Clipboard group, 
Paste as Hyperlink Paste menu

Fill, Clear Edit menu Home tab, Editing group

Delete Edit menu Home tab, Cells group

Delete Sheet Edit menu Home tab, Cells group,
Delete menu

Move or Copy Sheet Edit menu Home tab, Cells group,
Format menu

Find, Replace, Go To Edit menu Home tab, Editing group,
Find & Select menu

Links Edit menu Data tab, Connections
group, Edit Links

Normal, View menu View tab, Workbook Views 
Page Break Preview, group
Full Screen

Formula Bar View menu View tab, Show/Hide group

Header and Footer View menu Insert tab, Text group

Comments View menu Review tab, Comments
group, Show All Comments

Custom Views View menu View tab, Workbook Views
group

Zoom View menu View tab, Zoom group

Cells, Rows, Columns, Insert menu Home tab, Cells group, 
Worksheet Insert menu

Chart Insert menu Insert tab, Charts group
Standard toolbar

Symbol, Object Insert menu Insert tab, Text group

Page Break Insert menu Page Layout tab, Page
Setup group, Breaks ➤
Insert Page Break

Function Insert menu Formulas tab, Function
Library group, Insert
Function
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Command Excel 2003 Location Excel 2007 Location

Name Insert menu Formulas tab, Defined
Names group

Comment Insert menu Review tab, Comments
group, New Comment

Picture submenu, Clip Art, Insert menu Insert tab, Illustrations 
From File, From Scanner group
or Camera, AutoShape

Picture submenu, WordArt Insert menu Insert tab, Text group

Picture submenu, Insert menu Insert tab, Illustrations 
Organization Chart group, SmartArt
Diagram

Hyperlink Insert menu Insert tab, Links group, 
Standard toolbar Hyperlink

Cells, Row, Column Format menu Home tab, Cells group, 
Sheet submenu, Rename, Format menu
Hide, Unhide, Tab Color

Sheet submenu, Format menu Page Layout tab, 
Background Page Setup group

AutoFormat Format menu Home tab, Styles group,
Format as Table

Conditional Formatting Format menu Home tab, Styles group

Style Format menu Home tab, Styles group,
Cell Styles

Spelling, Research Tools menu Review tab, Proofing group
Standard toolbar

Error Checking, Tools menu Formulas tab, Formula 
Formula Auditing Auditing group

Share Workbook, Tools menu Review tab, Changes group
Track Changes, Protection

Goal Seek, Scenarios Tools menu Data tab, Data Tools group,
What-If Analysis menu

Options Tools menu Microsoft Office Button
Excel Options

Sort, Filter Data menu Home tab, Editing group,
Sort & Filter menu
Data tab, Sort & Filter group

Subtotals, Group and Data menu Data tab, Outline group
Outline

Validation Data menu Data tab, Data Tools group,
Data Validation

Continued
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Command Excel 2003 Location Excel 2007 Location

Table Data menu Data tab, Data Tools group,
What-If Analysis menu

Text to Columns Data menu Data tab, Data Tools group 
Consolidate

PivotTable and PivotChart Data menu Insert tab, Tables group, 
Report PivotTable menu

Import External Data Data menu Data tab, Get External 
submenu, New Web Data group, From Web
Query

Import External Data Data menu Data tab, Connections 
submenu, Data Range group, Properties
Properties

List submenu, Create List Data menu Insert tab, Tables group,
Table

List submenu, Resize List Data menu (Table Tools) Design tab,
Properties group, Resize
Table

List submenu, Total Row Data menu (Table Tools) Design tab,
Table Style Options group

List submenu, Data menu (Table Tools) Design tab,
Convert to Range Tools group

List submenu, Publish List Data menu (Table Tools) Design tab,
External Table Data group,
Export menu

List submenu, Data menu (Table Tools) Design tab, 
View List on Server External Table Data group,

Open in Browser

List submenu, Unlink List Data menu (Table Tools) Design tab,
External Table Data group,
Unlink

Chart Type Chart menu (Chart Tools) Design tab,
Type group, Change Chart
Type

Source Data, Add Data Chart menu (Chart Tools) Design tab,
Data group, Select Data 

Chart Options, Chart menu (Chart Tools) Layout tab, 
Add Trendline Analysis group

Location Chart menu (Chart Tools) Design tab,
Location group, Move Chart

3-D Views Chart menu (Chart Tools) Layout tab,
Background group, 3-D
Rotation
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Command Excel 2003 Location Excel 2007 Location

New Window, Arrange, Window menu View tab, Window group
Compare Side by Side 
With, Hide, Unhide, 
Switch, Freeze Panes,

Format Painter Standard toolbar Home tab, Clipboard group

Sum Standard toolbar Home tab, Editing group

Sort Ascending, Standard toolbar Home tab, Editing group, 
Sort Descending Sort & Filter menu

Data tab, Sort & Filter group

Font, Font Size, Bold, Formatting toolbar Home tab, Font group
Italic, Underline, Border, 
Fill Color, Font Color

Align Left, Align Center, Formatting toolbar Home tab, Alignment group
Align Right, Merge and 
Center, Increase Indent, 
Decrease Indent

Currency, Percent Style, Formatting toolbar Home tab, Number group
Comma Style, 
Increase Decimal, 
Decrease Decimal

Format Report PivotTable menu (on PivotTable (PivotTable Tools) Design 
Toolbar) tab, PivotTable Styles group

PivotChart PivotTable menu (PivotTable Tools) Options
tab, Tools group

Refresh Data PivotTable menu (PivotTable Tools) Options 
PivotChart menu (on PivotChart tab, Data group
Toolbar)

Offline OLAP, PivotTable menu (PivotTable Tools) Options 
Property Fields tab, Tools group, OLAP

Tools menu

Hide PivotTable menu Right-click row/column cell
context menu

Select submenu, Label, PivotTable menu (PivotTable Tools) Options 
Data, Label and Data, tab, Actions group, Select
Entire Table, Enable menu
Selection

Group and Show Detail PivotTable menu (PivotTable Tools) Options 
submenu, Hide Detail, tab, Active Field group, 
Show Detail Active Field menu

Group and Show Detail PivotTable menu (PivotTable Tools) Options 
submenu, Group, Ungroup tab, Group group

Continued
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Command Excel 2003 Location Excel 2007 Location

Formulas submenu, PivotTable menu (PivotTable Tools) Options 
Calculated Field, PivotChart menu tab, Tools group, 
Calculated Item, Formulas menu
Solve Order, 
List Formulas

Order submenu, Move to PivotTable menu Right-click cell context 
Beginning, Move Up, menu, Move fly-out menu
Move Down, Move to End

Field Settings PivotTable menu (PivotTable Tools) Options 
PivotChart menu tab, Active Field group

Subtotals PivotTable menu (PivotTable Tools) Design
tab, Layout group

Sort and Top 10 PivotTable menu (PivotTable Tools) Options
tab, Sort group
Right-click cell context
menu, Filter fly-out menu

Table Options PivotTable menu (PivotTable Tools) Options 
Options PivotChart menu tab, PivotTable group,

Options

Show Pages PivotTable menu (PivotTable Tools) Options
tab, PivotTable group,
Options ➤ Show Report
Filter Pages

APPENDIX A LOCATION OF POPULAR EXCEL 2003 COMMANDS IN EXCEL 2007384



To Select . . . Do This . . .

All items in a field Point to the top edge of the field until the mouse pointer
becomes a down arrow and click. 

Item labels, values, or labels Select the items and choose the Options tab. In the Actions 
and values group, click the arrow beside Select. Choose Labels and

Values, Values, or Labels as required from the menu. 

All occurrences of a single Point to the top edge of a column field item until the mouse 
item in a field pointer becomes a down arrow, or point to the left edge of a

row field item until the mouse pointer becomes a right arrow,
and then click. 

One occurrence of an item Point to the top edge of a column field item until the mouse 
in a field pointer becomes a down arrow, or point to the left edge of a

row field item until the mouse pointer becomes a right arrow.
Click repeatedly (taking care not to double-click) until you have
selected only the items that you want (the number of clicks
required will depend on the number of row or column labels
and the position of the item within those labels).

Multiple items in a field Point to the top edge of a column field item until the mouse
pointer becomes a down arrow, or point to the left edge of a
row field item until the mouse pointer becomes a right arrow.
Click repeatedly (taking care not to double-click) until you have
selected only the items that you want (the number of clicks
required will depend on the number of row or column labels
and the position of the item within those labels). Shift-click or
Ctrl-click to select multiple items in the same field. To remove
an item from the selection, hold down the Ctrl key and click
the item.

Continued
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Selecting Data in a
PivotTable Report
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To Select . . . Do This . . .

Subtotals and totals Point to the top edge of a subtotal or total in a column label
until the mouse pointer becomes a down arrow, or point to the
left edge of a subtotal or total in a row label until the mouse
pointer becomes a right arrow. Click once to select all the
totals for the label; click again to select only the current
subtotal or total. 

Entire PivotTable report Select the Options tab and in the Actions group, click the
arrow beside Select. Click Entire PivotTable in the menu.
Alternatively, select a cell in the PivotTable and press Ctrl+A.

TIP If the mouse pointer does not change to an arrow when you position it at
the top or left of a field or label, go to the Options tab and, in the Actions
group, click the arrow beside Select and make sure that Enable Selection is
selected.
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Numbers

0 symbol, number format code for,
76–77

3-D column chart, description of, 233
3D formulas, using functions as, 197
3D SUM function, entering, 196
3-D Views command, location of, 382
“ “ (double quotes) symbol, number

format code for, 77

Symbols

– (negation) operator, example of, 188
- (subtraction) operator, example of,

188
# symbol, number format code for,

76–77
# value in formulas, removing, 191
###### error

meaning of, 191
resolving, 287

% (percent) symbol, number format
code for, 76

% (percentage) operator, example of,
188

& (concatenation) operator, example
of, 188

() (parentheses), influencing order of
precedence for operators with,
190

* (asterisk) symbol
number format code for, 77
using with text filters, 96

* (multiplication) operator, example of,
188

, (comma)
number format code for, 76
reference operator, 189

/ (division) operator, example of, 188
/ (slash) symbol, number format code

for, 76
: (colon) reference operator, example

of, 189
? (question mark) 

number format code for, 76
using with text filters, 96

@ (at) symbol, number format code for,
77

\ (backslash) symbol, number format
code for, 77

^ (exponentiation) operator, example
of, 188

_ (underscore) prefix
number format code for, 77
as prefix for names, 53

+ (addition) operator, example of, 188
< (less than) operator, example of, 189
<= (less than or equal to) operator,

example of, 189
<> (not equal to) operator, example of,

189
= (equal to) operator, example of, 188
= (equals sign)

using with Formula AutoComplete
feature, 192

using with formulas, 41
> (greater than) operator, example of,

188
>= (greater than or equal to) operator,

example of, 189

Index
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A

absolute referencing, using, 193–194
Accept/Reject Changes option,

selecting, 346
Access databases, importing data from,

328–332
access keys, features of, 9–10
access permissions, controlling with

IRM, 359. See also passwords
Accounting Number Format feature,

using, 69–70, 72
actions, maintaining with stickiness

feature, 120–121
ActiveX controls, changing security

settings for, 319–320
Add Data command, location of, 382
Add Parameters dialog box, using in

Excel Services, 370–371
Add Scenario dialog box, opening, 177
Add Trendline command, location of,

382
Add View dialog box, displaying, 32
add-ins

changing security settings for, 318
managing with Trust Center, 318

Add-Ins category, description of, 27
addition (+) operator, example of, 188
Adjust group, using with pictures,

255–256
Advanced Filter dialog box

entering criteria ranges in, 101
opening, 99

advanced filters
entering criteria for, 100–102
text criteria for, 102
using, 98–103
using computed criteria with,

102–103
Align commands, locations of, 9, 382
Align menu, using with objects, 275
Alignment group, options in, 69
#All special item specifier, using with

structured references, 128

Alt key, using with access keys, 9
AM/PM, format code for, 79
Analysis group, using with charts,

243–245
AND logical function, using, 206
application add-ins, managing with

Trust Center, 318
area chart, description of, 234–235
arguments, limits in functions, 3
arithmetic operators, explanation of,

188
Arrange Windows dialog box,

displaying, 37
array cells, selecting, 199
array constants, using, 199
array formulas

calculating totals for, 197
converting to ordinary formulas, 199
explanation of, 197
producing multiple results with,

198–199
producing single result with,

197–198
using in data tables, 174

arrays, resizing, 199
arrow, changing mouse pointer to, 386
arrow keys, navigating Ribbon with,

10
ascending order, sorting data in, 89,

154
Assume Linear Model option in Solver,

effect of, 185
Assume Non-Negative option in Solver,

effect of, 186
asterisk (*) symbol

number format code for, 77
using with text filters, 96

at (@) symbol, number format code for,
77

Auditing command, location of, 381
Auto Outline feature, using, 110
AutoCorrect feature, using, 42
AutoFill feature, using, 42–43
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AutoFilter dropdown list, limit of items
in, 2

AutoFilter feature, enhancements made
to, 18. See also filtering

AutoFormat command, location of,
381

automatic styles, applying to outlines,
112

automatic updating, toggling for data
tables, 175

AVERAGE statistical function, using,
225

AVERAGEIF function, description of,
20

AVERAGEIFS function, description of,
20

Axes command, using with chart
layouts, 247

axis, adding secondary axis to charts,
242–243

B

Background group, clearing Plot Areas
with, 248

backslash (\) symbol, number format
code for, 77

Banded Rows and Banded Columns
option, using with table styles, 66

bar chart, description of, 233
binding, significance in Solver add-in,

185
black line, appearance of, 35
body text fonts, changing, 62–63
Bold command, location of, 9
Border command, location of, 9
Breaks option, setting page breaks

with, 354
brightness of pictures, adjusting, 255
bubble chart, description of, 235
bullet points, adding with SmartArt,

269

C

calculated columns. See also columns
creating, 124
creating exceptions in, 124–125
editing, 125–126
qualifying structured references in,

128–129
using in tables, 124–126

calculated fields, inserting in
PivotTables and PivotCharts,
165–166. See also fields

calculated items
changing formulas for, 167
inserting in PivotTables and

PivotCharts, 166–167
rearranging solve order for, 167

calculation of formulas, toggling
between automatic and manual,
199

Cascade option, using with windows,
37

case, changing with text functions,
209–210

categories, selecting for PivotCharts,
149–150

cell contents
displaying in shapes, 261–262
displaying in SmartArt, 269–270

cell data, copying, 40
cell display, changing for PivotTables,

144–145
cell precedents, displaying tracer

arrows for, 293
cell ranges. See also ranges

changing for conditional formatting
rules, 86

naming, 50
selecting, 3–4

cell references, changing, 194
cell styles. See also styles

applying, 64
customizing, 65–66
duplicating, 66
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limit of, 2
modifying, 64–65
uses for, 63

cells
adding comments to, 348
allowing editing of, 303–304
attaching objects to, 264
copying down lengths of columns, 4
determining values supplied by, 295
editing partial contents of, 41
erasing contents of, 41
going to, 4
going to named cells, 50
inputting functions in, 200
locking, 305
maximum number of, 1–2
naming, 50
navigating, 40
navigating to, 3
preventing editing of, 304–305
protecting and unprotecting,

292–293
referencing in other worksheets and

workbooks, 195–197
replacing contents of, 41
specifying text displayed in empty

cells, 145
tracking with Watch Window,

296–297
viewing formulas in, 190
viewing relationships between,

293–295
Cells command, location of, 8–9,

380–381
Cells group

entering additional cells with, 41
inserting, deleting, and formatting

worksheets with, 55
changes

accepting and rejecting, 346
reviewing, 346
tracking, 345–347
viewing for shared workbooks, 344

CHAR text function, using, 212
character display in cells, limit of, 2
characters

limit in cells, 41
limits in formulas, 2
treatment of special characters in

structured references, 129
characters in text strings, counting,

210–211
Chart command, location of, 8, 380
chart data range, changing, 239–240
chart element styles, changing, 248
chart elements, filling with pictures,

265–266
chart layouts

applying with Chart Layouts group,
246

changing manually, 247–248
Chart Options command, location of,

382
Chart Type command, location of, 382
chart types

changing, 239
selecting for PivotCharts, 149–150

charts
adding secondary axis to, 242–243
analysis features for, 243–245
changing data series for, 239
changing data sources for, 239–241
changing display of hidden and

empty cells in, 241
changing horizontal axis labels in,

241
changing legend entries in, 240
changing plotting of rows and

columns in, 240
creating from outlined data, 113
creating from PivotTable reports, 151
creating from worksheet data,

236–237
deleting, 250
enhancements made to, 18
relocating, 238
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saving as templates, 249
types of, 232–235

Choose a SmartArt Graphic dialog
box, opening, 269

circular references
locating and correcting, 291
occurrence of, 191

CLEAN text function, using, 210
Clear command, location of, 380
Clear options, using with cells, 41
Clear Print Area command, location of,

8
clip art, inserting, 252–254. See also

pictures
Clip Organizer, using, 254
Clipboard

command for, 380
opening in task pane, 46

Close command, location of, 8, 379
CODE text function, using, 212
Collapse button, showing and hiding,

141
colon (:) reference operator, example

of, 189
color scales, using with conditional

formatting, 84
color symbols, number format codes

for, 77
colors

changing for pictures, 256
restoring for themes, 62
support for, 2

Colors option in Themes group, using,
61–62

column chart, description of, 232–233
column headers, treatment in

structured references, 129
Column Labels area in PivotTables,

contents of, 137
Column Sheet command, location of,

381
column specifier in structured

reference, purpose of, 126

columns. See also calculated columns
applying filters to, 93
avoiding mixed data types in, 96
changing plotting in charts, 240
creating outline of, 109
deleting, 122
entering criteria for advanced filters

in, 100–101
entering with Cells group, 41
freezing, 34–35
grouping manually for outlines, 110
hiding and displaying grand totals in

PivotTable reports, 147
hiding and unhiding, 4
inserting, 4, 121–122
limits in PivotTables, 3
maximum number of, 1–2
navigating to, 3
overwriting data in, 124
repeating on printed pages, 354
selecting for active cells, 4
selecting in tables, 120
sorting by, 90
unfreezing, 35
ungrouping for outlined data, 113

Columns command, location of, 8–9,
380

comma (,)
number format code for, 76
reference operator, example of, 189

Comma Style command, location of, 9
command mode

switching to, 9
using access keys in, 10

commands
locations of, 8–9
in Ribbon, explanation of, 5

commands in Excel 2003, location in
Excel 2007, 379–384

Comment command, location of, 381
comments

adding to cells, 348
editing and deleting, 349–350

INDEX 391



printing, 349
using, 347
viewing, 348–349

Comments command, location of, 380
comparison conditions, applying to

textual data, 95
comparison operators

explanation of, 188
using with advanced filters, 101

Compatibility Checker
running, 22
using for distribution, 361

Compatibility mode, opening files in,
22

Compress Pictures option, using, 256
computed criteria, using with advanced

filters, 102–103
CONCATENATE text function, using,

209
concatenation (&) operator, example

of, 188
conditional formatting

accessing, 15
with color scales, 83
command for, 381
creating custom rules for, 84–85
with Data Bars, 83
overview of, 80
removing, 85
using, 16–17

conditional formatting rules
changing precedence of, 87
creating, 86
customizing, 84–85
editing, 86
Highlight Cells, 80–82
stopping evaluation of, 87
Top/Bottom, 82–83
using, 16
viewing, 86

Conditional Formatting Rules
Manager, using, 86

Connection Properties dialog box,
opening, 338

connections. See also data connections
adding to current workbook, 339
creating to external sources, 326
editing, 339
importing data from, 326–328
managing external connections, 22
refreshing from Workbook

Connections dialog box, 339
viewing, 340

Consolidate dialog box, opening, 115
contextual tabs in Ribbon, explanation

of, 6
contrast of pictures, adjusting, 255
Convergence option in Solver, effect of,

185
Copy command, location of, 8, 380
COUNT and COUNTA functions,

using with dynamic ranges, 54
COUNT functions, using, 226–227
COUNTIFS function, description of,

20
criteria, entering for advanced filters,

100–103
criteria ranges, entering in Advanced

Filter dialog box, 101. See also
ranges

cropping tool, using with pictures, 264
.csv files, changing settings for, 334
Ctrl key. See shortcut-key operations
Cube functions, descriptions of, 21
Currency commands, locations of, 9,

382
Currency number format, description

of, 72
Custom AutoFilter dialog box,

displaying, 95
custom date formats, creating and

deleting, 78–79
Custom Lists dialog box, using, 42–44
Custom Name, changing for selected

fields, 162
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custom number formats
creating, 74–77
deleting, 79

Custom Sort option, using, 90
custom table styles, creating, 68–69
custom time formats, creating, 78–79
Custom Views command, location of,

380
custom views, deleting, 33
Customization screen, using with

Quick Access toolbar, 29
Customize Quick Access Toolbar

button, using, 30
Cut command, location of, 8, 380

D

D* (database) functions, using,
228–229

data
charting from different worksheets,

237–238
consolidating, 114–116
copying with Fill Handle, 42
entering and formatting in multiple

worksheets, 57
importing from existing connections,

326–328
importing from Microsoft Access

databases, 328–332
importing from other sources, 336
importing from Web, 332–333
outlining, 109–113
refreshing at regular time interval,

338
selecting in PivotTable reports,

385–386
selecting in PivotTables, 139
sharing, 23
sorting, 89–91
summarizing with PivotTables,

132–133

data bars, using with conditional
formatting, 83

data connections. See also connections
changing format and layout of

external data ranges, 340
changing for PivotTables, 163
editing workbook connections,

339–340
refreshing external data, 337–338

data consolidation, editing, 116
data entry process, speeding up, 42
data series

analysis features for, 243–245
changing in charts, 239
creating, 44–45
filling with AutoFill, 43
filling with pictures, 265–266
plotting on secondary axis in charts,

242
data sources

changing for charts, 239–241
changing for PivotTables, 163

#Data special item specifier, using with
structured references, 128

data subsets, importing with Microsoft
Query, 328–332

data tables
capabilities of, 172
switching off automatic updating for,

175
types of, 172
use of array formulas in, 174

data types, avoiding mixing of, 96
data validation. See also errors

allowing dates or times in ranges,
281

allowing numbers in ranges, 278–279
allowing text of particular length,

282
allowing values from lists, 279–280
changing or removing, 286
creating custom validation criteria,

283
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customizing criteria for, 283
displaying input messages and error

alerts, 283–285
removing duplicate values, 286

database functions, using, 228–229
databases, importing data from Access

databases, 328–332
datasets, filtering, 92
date and time data, grouping in

PivotTables, 140
date and time functions

DATE, 213
DATEVALUE, 214
DAY, MONTH, and YEAR, 214–215
NETWORKDAYS, 215
TODAY and NOW, 214
WEEKDAY, 216
WORKDAY, 215–216

date filters, using, 94–95
date formats

customizing, 78–79
deleting custom formats, 79

DATE function, using, 213
dates

allowing in ranges, 281
entering, 40
filtering, 93
ungrouping, 94
in XNPV (net present value) financial

function, 204
DATEVALUE function, using, 214
DAY function, using, 214–215
day of week, filtering by, 95
days, format code for, 79
Decrease Decimal command

location of, 9
using, 70

Decrease Indent command, location of,
9

defined names, using with formulas,
195

Delete commands, locations of, 8, 380
Delete Sheet command, location of, 8

deletion of worksheets, advisory about,
56

dependent cells, viewing, 294
Derivatives option in Solver, effect of,

186
descending order, sorting data in, 89,

154
detail rows and columns, hiding to

display data summaries, 111–112
Dialog Box Launcher, location of, 6
digital signatures

appearance of X in red circle next to,
313

features of, 310–311
viewing, 313–314

“directory” type_text value for INFO
function, effect of, 227

distribution
changing document properties for,

357
inspecting documents for, 357–358
preparing documents for, 356–361

#DIV/0 error value
explanation of, 191
resolving, 287

division (/) operator, example of, 188
Document Information panel, using,

357
Document Inspector, using, 357–358
document libraries, adding workbooks

to, 370
document properties, changing for

distribution, 357
document themes

applying, 60
customizing, 12–13, 61–63
saving, 63

Document Workspaces, saving
workbooks to, 23

documents
authenticating content of, 360
encrypting, 359
inspecting for distribution, 357–358

INDEX394



marking as final, 360
preparing for distribution, 356–361
protecting and finalizing, 359–360

double quotes (“ “) symbol, number
format code for, 77

doughnut chart, description of, 235
.dqy file extension, meaning of, 331
dropdown lists, making options

available in, 280
Duplicate Value rule, using in

conditional formatting, 81
duplicate values, removing, 123, 286
dynamic ranges, creating, 54

E

effects, types of theme effects, 63
elapsed time, format code for, 79
empty cells in charts, changing display

of, 241
Encrypt option, using with documents,

359
equal to (=) operator, example of, 188
equals sign (=)

using with Formula AutoComplete
feature, 192

using with formulas, 41
error alerts, displaying, 283–285
error bars analysis feature in charts,

description of, 245
Error Checking command

location of, 381
using with calculated columns, 125

error checking, performing, 289–291
error indicator, identifying, 288
error values in formulas

removing, 191
returning with IFERROR function,

208
errors. See also data validation

identifying in formulas, 287–289
resolving, 288
specifying text displayed for, 145

Estimates option in Solver, effect of,
186

Evaluate Formula dialog box,
displaying, 295

EVEN function, using, 220–221
EXACT text function, using, 210
Excel 2003 commands

finding, 9
location in Excel 2007, 379–384

Excel Calculation Services, role in
Excel Services, 367

Excel Options feature, categories of, 26
Excel Services

core components of, 366
displaying Excel workbooks in,

371–374
editing workbooks published in,

376–377
features of, 365–366
interacting with spreadsheets

generated by, 376
making workbooks available

through, 370
publishing workbooks to, 367–370
relationship to SharePoint, 365
removing workbooks published in,

377
saving workbooks to, 23
supported and unsupported features

in, 374–375
Excel Services Options dialog box,

displaying, 368–369
Excel tables. See tables
Excel Web Access

adding, 372
opening workbooks from, 374
role in Excel Services, 366

Excel Web Access Part, connecting List
View Web Part to, 373

Excel Web Services, role in Excel
Services, 366

exceptions, creating in calculated
columns, 124–125
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Existing Connections command
description of, 21
using, 326–328, 339

Exit command, location of, 8, 379
Expand button, showing and hiding,

141
exponentiation (^) operator, example

of, 188
external connections

creating, 326
managing, 22

external data ranges, changing format
and layout of, 340

external data, refreshing, 337–338

F

FALSE value, returning with IS
function, 228

field captions, displaying, 159
field settings, changing in PivotTables

and PivotCharts, 161–162
Field Settings command

location of, 384
using, 161

fields. See also calculated fields
adding and removing in PivotTables,

138
adding to PivotCharts, 148–149
adding to PivotTables, 136–137
arranging in Report Filter area,

160–161
expanding and collapsing in

PivotTables, 141
filtering before adding to PivotTables,

159
filtering in PivotTables and

PivotCharts, 157
grouping and ungrouping in

PivotTables, 140
Insert Calculated Field dialog box,

165
limits in PivotTables, 3

removing filters from, 159
selecting display in PivotTables, 138
selecting items in, 139, 385

Figures
Accept or Reject Changes dialog box,

347
Add Parameters dialog box for Excel

Services, 369
Add Scenario dialog box, 177
Add View dialog box, 32
Advanced Filter dialog box, 99
Align menu options for objects, 275
Analysis group for charts, 244
Arrange Windows dialog box, 37
array formula produces multiple

results, 198
array formula produces single result,

198
AutoFill options, 44
Cell Styles gallery, 64
Cells group for inserting, deleting,

and formatting worksheets, 55
Changes group for protecting

worksheets and workbooks, 303
Changes group on Review tab, 342
Chart Layouts and Chart Styles

groups, 246
chart styles, 19
chart template, 249
Charts group, 236
Clear command, 41
Clip Art collections, 253
combination chart with primary and

secondary axes, 243
comments, 347
Comments group, 348
Compact Form and Outline Form

layouts for PivotTable reports,
144

Conditional Formatting Rules
Manager, 86

Connection Properties dialog box,
338
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Consolidate dialog box, 115
consolidating data by category, 115
Create New Theme Fonts dialog box,

62
Create PivotTable dialog box, 135
criteria for advanced filter, 99
Custom AutoFilter dialog box, 95
Custom Lists dialog box, 43
custom number format, 75
Custom Views dialog box, 33
Customization screen for Quick

Access toolbar, 29
Customize Quick Access Toolbar

button, 31
Data Validation dialog box, 278
database functions, 229
date filters, 94
Document Information panel, 357
Document Inspector, 358
Equal To dialog box, 81
error alert, 285
error checking, 289
Error Checking button used with

calculated columns, 125
Error Checking dialog box, 290
Evaluate Formula dialog box, 295
Excel Services Options dialog box,

369
Existing Connections dialog box, 327
External  Data Range Properties

dialog box, 340
Field Settings dialog box for

PivotTables, 146
fields added to PivotChart, 149
filter buttons indicate sort status of

columns, 91
Filter by Selection feature, 97
Filter context menu, 158
Filter tool, 92
filtered lists, 93
filtering dates, 93
Format Painter and conditional

formatting rules, 80

Formula Auditing group, 288
Formula AutoComplete feature, 193
Formula AutoComplete used with

structured references, 127
Freeze Panes options, 34
Function Arguments dialog box, 201
Function Library categories, 200
Get External Data group, 326
Goal Seek, 181
groups for subtotals and grand totals,

108
Header & Footer Tools Design tab,

352
Highlight Changes dialog box,

345–346
Home tab options, 69
icon sets, 84
Illustrations group, 252
Import Data dialog box, 327
input message, 284
Insert Calculated Item dialog box,

167
Insert Shapes group, 259
key tips, 10
label filters for PivotTable field, 157
Layout & Format tab of PivotTable

Options dialog box, 145
Live Preview feature, 13
LOOKUP function, 219
margin settings, 353
Microsoft Office button, 7
Microsoft Query, 329
Mini toolbar, 70
More Sort Options dialog box, 155
Move context menu for sorting fields

in PivotTables, 156
Move or Copy dialog box, 56
Name box for named cells and

ranges, 50
Name Manager, 51
New Formatting Rule dialog box, 85
New Name dialog box, 52
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New PivotTable Quick Style dialog
box, 143

number formats, 71
Number tab in Format Cells dialog

box, 73
one-variable data table, 173
outline sections, 111
Page Layout view, 351
passwords for opening and modifying

files, 301
Paste command in Clipboard group,

46
Paste Options feature, 49
Paste Special dialog box, 47
Permission dialog box, 360
PivotTable styles, 142
PivotTables, 132–133
Popular category, 26
Print Preview feature, 355
Privacy Options category in Trust

Center, 323
Protect Sheet dialog box, 304
Protect Structure and Windows

dialog box, 308
Publish menu for Excel Services, 368
querying databases in Microsoft

Query, 329
Quick Access toolbar, 8, 29
Recolor option for pictures, 256
refreshing external data, 337
Remove All button in Document

Inspector, 359
Reset Window Position button, 38
Resize Table dialog box, 121
Resolve Conflicts dialog box, 344
Ribbon, 5
rules for Conditional Formatting, 16
Scale to Fit option, 353
scenario results displayed, 179
Scenario Values dialog box, 178
ScreenTip enhancements, 11
Select Data Source dialog box for

charts, 237

Select Data Table option on What-If
Analysis menu, 173

Selection pane for reordering objects,
274

Series dialog box, 45
shape styles, 260
shapes, 258
Share Workbook dialog box, 309
Sheet Options, 353
Sign dialog box, 312
signature line, 311
Signatures icon, 311
Signatures task pane, 313
Size and Properties dialog box for

pictures and shapes, 262
SmartArt graphics, 15
SmartArt type and layout, 267–268
Solver add-in, 183
Sort & Filter group on Data tab, 98
Sort & Filter menu commands, 90
Sort By Value dialog box, 156
Sort dialog box, 90, 154
Split command, 36
split pointer, 36
Status bar customization, 31
Style dialog box, 65
Subtotal command, 107
SUMIF function, 222
Synchronous Scrolling button, 38
table styles, 67
Text Import Wizard, 334–335
theme color elements, 61
Theme gallery, 60
Top 10 Items dialog box, 82
Total row function, 119
tracer arrows, 294
Trust Center settings, 315
Trusted Locations, 317
two-variable data table, 175
URL or UNC of workbook, 373
validation criteria, 279
View Side by Side button, 38
viewing different worksheets, 55
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Watch Window with cells added, 296
Web Part Page, 372
WordArt, 272
Workbook Connections dialog box,

339
file formats

availability of, 22
saving workbooks in, 361

files
inserting pictures from, 252
opening as read-only, 301

Fill Color command, location of, 9
Fill command, location of, 380
Fill Handle, copying data and formulas

with, 42
Fill options, using, 43
fill series, creating lists for, 42–43
Filter by Selection feature, using, 96–97
Filter command, location of, 9, 381
Filter context menu, filtering by

selection with, 158
filter dropdowns, displaying, 159
Filter tool, using, 92–94
filtering. See also AutoFilter feature

data in PivotTables and PivotCharts,
157–159

enhancements made to, 18
filters. See also report filters

advanced filters, 98–103
applying to columns, 93
applying to lists of dates, 94–95
applying to text and numbers, 95–96
applying to weekdays, 95
reapplying and clearing, 97
removing from fields, 159

financial functions
FV (future value), 202
NPV (net present value), 203–204
PMT (payment), 204–205
PV (prevent value), 203
RATE, 205
XNPV (net present value), 204

Find All items, limit of, 3

Find command, location of, 8, 380
Font Color command, location of, 9
Font commands, locations of, 9, 382
Font group, options in, 69
Font Size command, location of, 9
fonts

changing theme fonts, 62–63
creating theme fonts, 62

Footer command, location of, 8
footers and header, using, 351–352
Format Cells dialog box, opening, 70,

72
format codes for numbers. See number

formats
Format Comment dialog box,

displaying, 350
Format Painter command, location of,

382
Formatting toolbar, replacement of,

4–5
formula auditing, explanation of,

286–287
Formula Auditing group, accessing,

288
Formula AutoComplete feature

description of, 19–20
disabling, 20
features of, 192–193
using with structured references, 127

Formula Bar command, location of,
380

formula operators, examples of,
188–189

formula writing, simplification of,
19–20

formulas
changing for calculated items, 167
character and nesting limits of, 189
consolidating data by, 115–116
controlling calculation of, 199–200
converting to values, 194
copying, 193–194
copying with Fill Handle, 42
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determining sources of inputs for,
293

entering in cells, 41
error values in, 191–192
evaluating, 295–296
evaluating in one-variable data

tables, 173
hiding, 305
HLOOOKUP and VLOOKUP

functions, 217
identifying errors in, 287–289
inaccurate results returned by,

290–291
incorporating structured references

in, 20
inputting functions in, 200
limit of characters in, 2
limit of nesting levels in, 2
naming, 195
recalculating, 199–200
using array constants in, 199
using array formulas, 197–200
using defined names with, 195
using Name Manager with, 20
using with worksheets for Goal Seek,

181
for validating data entry, 283
viewing and hiding, 292
viewing in cells, 190
watching, 296–297

Formulas category, description of, 27
Formulas commands, locations of, 384
Fraction number format, description

of, 72
fractions, entering, 40
freezing panes, 34–35
Full Screen command, location of, 380
Function Arguments dialog box,

displaying, 201
Function command, location of, 8, 380
Function Library

expansion of, 20–21
features of, 19, 200–201

functions
categories of, 187–188
database functions, 228–229
date and time functions, 212–216
financial functions, 201–205
format of, 200
information functions, 227–228
inputting into cells for formulas, 200
limit of arguments in, 3
logical functions, 206–208
lookup and reference functions,

216–219
math and trigonometry functions,

219–223
selecting for Total rows, 119
statistical functions, 223–227
text functions, 209–212
using as 3D formulas, 197
using Formula AutoComplete feature

with, 192
fv

in PMT (payment) financial function,
205

in PV (present value) financial
function, 202–203

in RATE financial function, 205
FV (future value) financial function,

using, 202

G

General number format, description of,
71

Get External Data group, importing
data with, 21–22, 326

Go To command, location of, 8, 380
Goal Seek

changing settings for iterative
calculation in, 181–182

command for, 381
explanation of, 171
performing what-if analysis with,

180–181
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grand totals
adding and removing in PivotTable

reports, 146–147
calculating, 107

Graph feature, replacement of, 18
graphics. See pictures; SmartArt

graphics
greater than (>) operator, example of,

188
greater than or equal to (>=) operator,

example of, 189
grid, revealing more of, 6
Group and Outline command, location

of, 381
Group and Show Detail commands,

locations of, 382
Group Field command, using with

PivotTables, 140
groups, using with subtotals and grand

totals, 108
groups in Ribbon, explanation of, 5
guess in RATE function, explanation

of, 205

H

Header and Footer command, location
of, 8, 380

header rows, turning on and off in
tables, 118

headers and footers, using, 351–352
#Headers special item specifier, using

with structured references, 128
heading fonts, changing, 62–63
hidden cells in charts, changing display

of, 241
hidden data, removing with Document

Inspector, 357–358
hidden windows, displaying, 37
Hide command, location of, 9,

381–382
Highlight Cells rules, using in

conditional formatting, 80–82

Highlight Changes dialog box,
displaying, 345–346

History sheet, listing changes on, 346
HLOOKUP (horizontal) function,

using, 216–218
Home tab, formatting options on, 69
horizontal alignment of text, changing,

69
horizontal axis labels, changing in

charts, 241
Horizontal option, using with

windows, 37
hours, format code for, 79

I

icon sets, using with conditional
formatting, 84–85

IF logical function, using, 207–208
IFERROR logical function

description of, 20
using, 208

Illustrations group, using, 252
images. See pictures
Import Data dialog box, opening, 327,

335
Import External Data commands,

locations of, 382
imported text files, refreshing, 337
importing

lists, 43
text files, 333–336

importing data, 21–22
from existing connections, 326–328
from Microsoft Access databases,

328–332
from other sources, 336
from Web, 332–333

Increase Decimal command, using, 9,
70

Increase Indent command, location of,
9

INFO function, using, 227–228

INDEX 401



information functions
INFO, 227–228
IS, 227–228

Information Rights Management
(IRM), restricting access with, 359

input messages, displaying, 283–285
Insert command, using with rows and

columns, 121–122
interest rate, calculating, 205
invisible signatures, adding to

worksheets, 312
IRM (Information Rights

Management), restricting access
with, 359

IS function, using, 227–228
Italic command, location of, 9
item labels. See labels
items in fields, selecting, 385
Iterations option in Solver, effect of,

185
iterative calculation settings, changing

in Goal Seek, 181–182

K

key tips, revealing for access keys, 9–10
keyboard shortcuts. See shortcut-key

operations

L

labels
displaying and hiding, 145–146
filtering in PivotTables and

PivotCharts, 157–159
filtering items in, 158
printing for PivotTables, 168
selecting, 385

Landscape orientation, using, 353
layout

adjusting for PivotCharts, 150
changing for external data ranges,

340

changing for PivotTable reports,
144–145

changing for printing, 352–355
selecting for charts, 246–247

legend entries, changing in charts, 240
LEN text function, using, 210–211
less than (<) operator, example of, 189
less than or equal to (<=) operator,

example of, 189
line chart, description of, 233
lines analysis feature in charts,

description of, 245
Links command, location of, 380
List commands, locations of, 382
List View Web Part, connecting to

Excel Web Access Part, 373
lists

allowing values from, 279–280
creating for fill series, 42–43
customizing, 42–43
editing and deleting custom lists, 44
filtering, 92
importing, 43
using advanced filters with, 98–100

Live Preview feature, explanation of,
13

Load Model option in Solver, effect of,
186

Location command, location of, 382
log of changes, creating, 345–346
logical functions

AND, 206
IF, 207–208
IFERROR, 208
NOT, 207
OR, 206
TRUE and FALSE, 207

Long Date number format, description
of, 72

LOOKUP function, using, 218–219
LOWER text function, using, 209
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M

macros, changing security settings for,
320

margins
adding around pictures, 264
changing settings for, 353

Mark as Final option, using, 360
math and trigonometry functions,

using, 219–223
MAX and MIN functions, using,

223–224
Max Time option in Solver, effect of,

185
media files, managing with Clip

Organizer, 254
MEDIAN statistical function, using,

225
memory, limit of, 2
menu bar, replacement of, 4–5
Merge and Center command, location

of, 9
Message Bar, turning on and off, 321
Microsoft Access databases, importing

data from, 328–332
Microsoft Graph, replacement of, 18
Microsoft Office button

features of, 6–7
setting preferences with, 26

Microsoft Office SharePoint Server
(MOSS) 2007

features of, 364–365
resource for, 365

Microsoft Query, importing data
subsets with, 328–332

MIN and MAX functions, using,
223–224

Mini toolbar, appearance of, 70
minutes, format code for, 79
MODE statistical function, using, 225
MONTH function, using, 214–215
monthly payments, calculating, 205
months, format code for, 79

MOSS (Microsoft Office SharePoint
Server) 2007

features of, 364–365
resource for, 365

mouse pointer, changing to arrow, 386
Move menu options, using with sorting

operations, 155
Move or Copy dialog box, displaying,

56
Move or Copy Sheet command,

location of, 8, 380
multiple windows, working with,

36–38
multiplication (*) operator, example of,

188

N

#N/A error value
explanation of, 191
resolving, 287

Name box, entering data in, 4, 50
Name command, location of, 9, 381
#NAME? error value

explanation of, 191
resolving, 287

Name Manager
using, 51–53
using with formulas, 20

named cells, going to, 50
named ranges

creating dynamic ranges, 54
versus structured references, 126

names
assigning to formulas, 195
character limit of, 50
creating from selections, 53
defining, 51–53
defining for 3D cell references, 196
guidelines for use of, 50, 53
managing, 53

navigation, shortcut keys for, 3
negation (–) operator, example of, 188
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nesting levels, limit in formulas, 2
nesting subtotals, 108
net present value (NPV) financial

function, using, 203–204
NETWORKDAYS function, using, 215
New command, location of, 8, 379
New Formatting Rule dialog box,

displaying, 84–85
New Name dialog box, opening, 52
New Window command, location of,

383
Normal command, location of, 380
not equal to (<>) operator, example of,

189
NOT logical function, using, 207
NOW function, using, 214
nper

in FV (future value) financial
function, 202

in PMT (payment) financial function,
205

in PV (present value) financial
function, 203

in RATE financial function, 205
NPV (net present value) financial

function, using, 203–204
#NULL! error value

explanation of, 191
resolving, 287

#NUM! error value
explanation of, 191
resolving, 288

number formats
applying conditions to, 78
changing attributes of, 72
codes for, 71, 76–77
customizing, 74–77
deleting custom number formats, 79
description of, 71
modifying, 75
types of, 71–72

Number group, options in, 69

numbers
allowing in ranges, 278–279
applying filters to, 95–96
formatting, 71–72

numeric codes, returning with CODE
function, 212

numeric items, grouping in PivotTables,
140

numerical data, entering criteria for,
101

“numfile” type_text value for INFO
function, effect of, 227

O

Object command, location of, 380
objects

adjusting movement and sizing of,
263

aligning and distributing, 275
allowing editing of, 303–304
attaching to cells, 264
changing stacking order of, 273–274
grouping together, 261
preventing editing of, 304–305
printing and locking, 263–264
selecting for grouping, 261

ODD function, using, 220–221
Office Clipboard

command for, 380
opening in task pane, 46

OfficeArt. See SmartArt graphics
Offline OLAP command, location of,

382
OFFSET function, using to create

dynamic ranges, 54
one-variable data tables

creating, 172–174
evaluating formulas in, 173

Open command, location of, 8, 379
operands, types of, 188
operating environment, accessing

information about, 227
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operators
formula operators, 188–189
order of precedence for, 190
reference operators, 189

Options command, location of, 9, 381
OR logical function, using, 206
Order commands, locations of, 384
Orientation command, using, 353
“origin” type_text value for INFO

function, effect of, 227
“osversion” type_text value for INFO

function, effect of, 227
outline controls, using in outline

sections, 111
outline groups, creating for rows and

columns, 109
outlined data

copying, 113
creating charts from, 113
showing and hiding, 110–111

outlines
applying automatic styles to, 112
ungrouping, 113

outlining data, 109–113

P

Page Break command, location of, 380
Page Break Preview command, location

of, 380
page breaks, positioning, 354
Page Layout view, using, 12, 351
Page Setup option, using, 8, 353
Page Setup Print Area command,

location of, 379
panes

freezing, 34–35
splitting, 35–36

parentheses (()), influencing order of
precedence for operators with,
190

passwords. See also access permissions
changing and removing, 302

entering, 305
setting, 300–301

Paste commands, locations of, 8, 380
Paste Link button, using, 46
Paste Options feature, using, 48–49
Paste Special command, using, 46–48
payment (PMT) financial function,

using, 204–205
PC memory, limit of, 2
percent (%) symbol, number format

code for, 76
Percent Style command, using, 9, 70
percentage (%) operator, example of,

188
Percentage number format, description

of, 72
Permission command, location of, 379
Permission dialog box, displaying,

359–360
personal details, removing with

Document Inspector, 357–358
Picture submenu commands, location

of, 381
pictures. See also clip art

adding margins around, 264
adding to worksheets, 252
adjusting, 255–256
changing brightness and contrast of,

255
changing colors of, 256
changing styles of, 257
compressing, 256
cropping, 264
filling shapes and chart elements

with, 265–266
inserting from files, 252
locking, 305
repeating, 266
replacing, 256
resizing, 262–264
restoring to original heights and

widths, 263
rotating and flipping, 265

INDEX 405



pie chart, description of, 234
Pivot fields, limit of items in, 3
PivotChart command, location of, 382
PivotChart reports

converting to static charts, 151
creating from ranges or tables, 147
deleting, 169
refreshing, 162–163

PivotCharts
adding fields to, 148–149
adjusting layout of, 150
changing field settings in, 161–162
elements of, 147
enhancements made to, 17–18
filtering data in, 147
filtering labels in, 157–159
formatting, 151
inserting calculated fields into,

165–166
performing custom calculations in,

164–167
relocating, 164
selecting categories and chart types

for, 149–150
sorting, 154
using Report Filter area of, 159–161

PivotTable and PivotChart Report
command, location of, 382

PivotTable Options dialog box, choices
in, 168

PivotTable reports
adding and removing fields in, 138
adding and removing subtotals and

grand totals in, 146–147
adding fields to, 136–137
areas of, 137
changing layout and cell display of,

144–145
choosing display of fields in, 138
creating, 135–136
deleting, 169
expanding and collapsing fields in,

141

grouping and ungrouping fields in,
140

refreshing, 162–163
retaining layout of, 139
selecting, 139, 386
selecting data in, 139, 385–386
switching between automatic and

manual updating of, 138–139
PivotTable styles

applying, 142
creating and customizing, 142–143

PivotTables
changing data sources for, 163
changing external data connections

for, 163
changing field settings in, 161–162
data summarized in, 134–135
enhancements made to, 17–18
features of, 131–132, 134
filtering labels in, 157–159
inserting calculated fields into,

165–166
limit of columns in, 3
limit of fields in, 3
performing custom calculations in,

164–167
printing labels for, 168
relocating, 164
sorting, 154
using Report Filter area of, 159–161

Plot Area for charts, clearing, 248
pmt

in FV (future value) financial
function, 202

in PV (present value) financial
function, 203

in RATE function, explanation of,
205

PMT (payment) financial function,
using, 204–205

Popular category
changing settings with, 26
using with lists for fill series, 42–43
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Portrait orientation, using, 353
precedents, viewing for cells, 293
Precision option in Solver, effect of,

185
preferences, setting, 26
Prepare feature of Microsoft Office

button, explanation of, 6
present value (PV) financial function,

using, 203
previewing objects. See Live Preview

feature
Preview/Properties dialog box, opening

for clip art, 254
Print Area command, location of, 8
print area, setting, 353
Print command, location of, 8, 379
Print Preview feature, using, 8,

355–356, 379
Print Titles option, using, 354
printing

changing layout for, 352–355
comments, 349
labels for PivotTables, 168

Privacy Options, changing in Trust
Center, 322–324

program tabs in Ribbon, explanation
of, 6

Proofing category, description of, 27
PROPER text function, using, 210
Properties command, location of, 380
Property Fields command, location of,

382
Protect Sheet feature, using, 303–304,

307
Protect Structure and Windows dialog

box, opening, 308
Protection command, location of, 381
Publish command

explanation of, 6
making workbooks available by

means of, 23
using with Excel Services, 367–368

publishers, adding, viewing and
removing with Trust Center,
315–316

pv
in FV (future value) financial

function, 202
in PMT (payment) financial function,

205
in RATE financial function, 205

PV (present value) financial function,
using, 203

Q

Query Wizard, importing data from
Access databases with, 330–332

question mark (?) 
number format code for, 76
using with text filters, 96

Quick Access toolbar
customizing, 28–30
features of, 7–9
location of, 28

Quick Styles, accessing table styles
from, 68

R

radar chart, description of, 235
ranges. See also cell ranges; criteria

ranges
allowing dates and times in, 281
allowing numbers in, 278–279
changing for PivotTables, 163
creating PivotChart reports from,

147
entering in PivotTables, 136
specifying access to, 305–307

rate
in FV (future value) financial

function, 202
in NPV (net present value) financial

function, 203
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in PMT (payment) financial function,
205

in PV (present value) financial
function, 203

in XNPV (net present value) financial
function, 204

RATE financial function, using, 205
read-only, opening files as, 301
“recalc” type_text value for INFO

function, effect of, 227
Recolor option, using with pictures,

256
records, searching with advanced

filters, 101
Redo command, location of, 8, 380
#REF! error value

explanation of, 191
resolving, 288
triggering with Paste operations, 46

reference operators
examples of, 189
using with structured references, 128

references. See also structured
references

incorporating in formulas, 20
using structured references in tables,

126–129
Refresh command, using with

PivotTable and PivotChart
reports, 162–163

Refresh Data command, location of,
382

refreshing data automatically, 338
relative referencing, using, 193–194
“release” type_text value for INFO

function, effect of, 227
Remove Duplicates option, using, 123
Rename command, location of, 9, 381
Replace command, location of, 8, 380
REPLACE text function, using, 211
Report Filter area in PivotTables

arranging fields in, 160–161
contents of, 137

using, 159–160
Report Filter pages, displaying, 160
report filters, features of, 159. See also

filters
reports, creating from consolidated

data, 114–116
Research command, location of, 381
Reset Window Position button,

identifying, 38
Resize Table dialog box, displaying,

121
Resolve Conflicts dialog box,

appearance of, 344
Resources category, description of, 27
Restrict Permission options in IRM,

using, 359–360
Ribbon

behavior of, 4–5
contents of, 5–6
navigating in command mode, 10

ROUND function, using, 220
ROUNDDOWN function, using, 220
ROUNDUP function, using, 220
Row Labels area in PivotTables,

contents of, 137
rows

adding and removing, 120–123
changing plotting in charts, 240
command for, 8–9, 380–381
creating outline of, 109
deleting, 122
entering with Cells group, 41
freezing, 34–35
grouping manually for outlines, 110
hiding and displaying grand totals in

PivotTable reports, 147
hiding and unhiding, 4
inserting, 4, 121–122
maximum number of, 2
navigating to, 3
repeating on printed pages, 354
selecting for active cells, 4
selecting in tables, 120
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sorting for outlines, 109
unfreezing, 35
ungrouping for outlined data, 113

rules for Conditional Formatting. See
conditional formatting rules

S

Save As command
location of, 8
using with file formats, 361

Save category, description of, 27
Save commands, locations of, 8, 379
Save Model option in Solver, effect of,

186
Scale to Fit option, using, 353
scatter chart, description of, 234
Scenario Manager, using, 178–179
Scenario Values dialog box, opening,

177–178
scenarios

creating models for, 176–178
displaying and creating summary

reports, 178–179
editing and deleting, 179–180
limit of cells in, 176
merging, 180
performing what-if analysis with,

176–180
Scenarios command, location of, 381
Scientific number format, description

of, 72
Scope option, setting for names, 52
ScreenTips

displaying for error indicator, 289
enhancements to, 11

Search Group option in Solver, effect
of, 186

seconds, format code for, 79
security, 314
security options, viewing, 314

security settings
changing for ActiveX controls,

319–320
changing for add-ins, 318
changing for external content,

321–322
changing for macros, 320
changing for Workbook Links, 322
viewing in Trust Center, 315

Select commands, locations of, 382
Selection pane, reordering objects with,

274
selections

creating names from, 53
filtering by, 96–97

Send to Mail Recipient command,
location of, 379

series
analysis features for, 243–245
changing in charts, 239
creating, 44–45
filling with AutoFill, 43
filling with pictures, 265–266
plotting on secondary axis in charts,

242
Series dialog box, opening, 44
servers. See Excel Services
Set Print Area command, location of, 8
Settings dialog box, using with row and

column outlines, 109
shapes

changing, 259
changing styles of, 260–261
converting SmartArt to, 269–270
displaying text or cell contents in,

261–262
filling with pictures, 265–266
formatting, 261
inserting, 257–259
repeating, 259
repositioning, 258

INDEX 409



resizing, 262–264
rotating and flipping, 265
yellow dot associated with, 259

Shapes gallery, resizing, 258
Share Workbook command, location

of, 381
shared workbooks. See also workbooks

creating, 342–343
editing, 344–345
protecting, 309–310
resolving conflicts in, 344
stopping sharing of, 344–345
viewing changes made to, 344

SharePoint
features of, 364–365
resource for, 365

SharePoint document libraries, saving
spreadsheets to, 365

sharing data, 23
Sheet Options group, using, 353
Sheet submenu commands, location of,

381
sheets. See worksheets
Shift key, using with shortcut keys, 3
Short Date number format, description

of, 72
shortcut-key operations

calculating totals for array formulas,
197–198

changing cell references, 194
converting array formulas to

ordinary formulas, 199
copying cell data, 40
creating charts of selected data, 237
creating tables, 117
dates and times, 40
deleting tables, 130
moving between worksheets, 54
navigating, 3
recalculating formulas, 199–200
selecting, inserting, deleting, hiding,

and unhiding, 4
selecting all worksheets, 57

selecting array cells, 199
selecting PivotTables, 139
selecting ranges of cells, 4
times and dates, 40

shortcuts, adding to Quick Access
toolbar, 28–29

Show Iteration Results option in Solver,
effect of, 186

Show Pages command, location of, 384
Sign dialog box, displaying, 312
signature line, adding to worksheets,

311–312
Signatures icon, identifying, 311
Signatures task pane, opening, 313
Size and Properties dialog box, using

with pictures and shapes, 263
slash (/) symbol, number format code

for, 76
SmartArt graphics

changing structure and layout of,
268–269

changing styles of, 271
converting to ordinary shapes,

269–270
customizing, 269
displaying cell contents in, 269–270
features of, 13
opening dialog box for, 269
resizing, 269–271
specifying heights and widths of, 271
using, 267–268

snapshots, opening from Excel Web
Access, 374

solution process, beginning in Solver
add-in, 184

solve order, rearranging for calculated
items, 167

Solver add-in
binding in, 185
options in, 185–186
performing what-if analysis with,

182–186
resource for, 186
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Solver Results dialog box, displaying,
184

Sort and Top 10 command, location of,
384

Sort By Value dialog box, opening, 156
Sort command, location of, 9, 381
sorting

data, 89–91
enhancements made to, 18
rows for outlines, 109

sorting levels, limit of, 2
sorting PivotTables and PivotCharts

after updates, 155
in ascending or descending order, 154
by custom lists, 155
by grand total and values, 155
by row and column labels, 155

Source Data command, location of,
382

space reference operator, example of,
189

spaces
removing from text with TRIM and

CLEAN functions, 210
treatment in structured references,

129
special characters, treatment in

structured references, 129
special item specifiers in structured

reference
purpose of, 127
using, 128

Spelling command, location of, 381
splitting panes, 35–36
spreadsheets. See also workbooks;

worksheets
generating with Excel Services, 376
saving to SharePoint document

libraries, 365
stacking order of objects, changing,

273–274
standard deviation (STD) functions,

using, 226

Standard toolbar, replacement of, 4–5
statistical functions

AVERAGE, MEDIAN, and MODE,
225

COUNT functions, 226–227
MAX and MIN functions, 223–224
STD functions, 226

statistics, displaying in Status bar, 12
Status bar

customizing, 31
displaying Zoom slider in, 12

STD (standard deviation) functions,
using, 226

stickiness feature, using with tables,
120–121

stock chart, description of, 235
strings

comparing with EXACT function,
210

counting number of characters in,
210–211

joining with CONCATENATE
function, 209

structured references. See also
references

components of, 126–127
entering, 127
examples of, 129
versus named ranges, 126
qualifying in calculated columns,

128–129
reference operators used with, 128
special item specifiers for, 128
syntax rules for, 129
using Formula AutoComplete feature

with, 127
using in tables, 126–129

Style command, location of, 381
Style dialog box, opening, 64–65
styles. See also cell styles; table styles

applying automatic styles to outlines,
112

applying to PivotTable reports, 142
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changing for pictures, 257
changing for shapes, 260–261
changing for SmartArt graphics, 271
selecting, 246–247

SUBSTITUTE text function, using, 211
subtotals

adding and removing in PivotTable
reports, 146–147

calculating, 106–108
nesting, 108
removing, 108–109
selecting, 386

Subtotals command, location of, 381,
384

subtraction (-) operator, example of,
188

Sum command, location of, 382
SUMIF and SUMIFS functions, using,

20, 221–223
summaries of data, displaying,

111–112
summary reports, creating from

scenarios, 178–179
summary rows, inserting for row and

column outlines, 109
summary tables, generating with

PivotTables, 132–133
SUMPRODUCT function, using, 221
Super ToolTips, getting rid of, 11
surface chart, description of, 235
Symbol command, location of, 380
symbols, number format codes

associated with, 76–77
Synchronous Scrolling button,

identifying, 38
syntax rules, using with structured

references, 129
“system” type_text value for INFO

function, effect of, 227

T

Tab Color command, location of, 9,
381

Table command, location of, 382
table name in structured reference,

purpose of, 126
table names, character limit of, 127
Table Options command, location of,

384
table rows. See rows
table specifier in structured reference,

purpose of, 127
table styles. See also styles

applying, 66–67
customizing, 68–69
displaying, 68

tables. See also data tables
changing and removing, 68
converting back to ranges, 130
creating, 117–120
creating PivotChart reports from,

147
deleting rows and columns from, 122
displaying Totals row in, 119–120
improved functionality of, 17
improving readability of, 66
inserting columns in, 4
inserting rows and columns in,

121–122
inserting rows in, 4
naming, editing, and formatting,

117–118
removing, 130
removing duplicates from, 123
resizing, 121
selecting for deletion, 130
selecting rows and columns in, 120
turning header rows on and off in,

118
using calculated columns in, 124–126
using structured references in,

126–129
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tabs in Ribbon, explanation of, 5–6
task pane

moving, resizing, and closing, 137
opening Office Clipboard in, 46

templates
availability of, 13–14
saving charts as, 249

text
applying filters to, 95–96
checking, 291
displaying in shapes, 261–262
entering in cells, 41
formatting in chart elements, 248
formatting in comments, 349–350
removing spaces from, 210

text boxes, inserting into worksheets,
259

text criteria, using with advanced
filters, 101–102

text display, specifying for errors and
empty cells, 145

Text Effects feature, using with
WordArt, 273

text files
converting to workbooks, 334
importing, 333–336

Text Fill feature, using with WordArt,
273

text functions
CLEAN, 210
CODE and CHAR, 212
CONCATENATE, 209
EXACT, 210
LEN, 210–211
LOWER, 209
PROPER, 210
REPLACE, 211
SUBSTITUTE, 211
TRIM, 210
UPPER, 209

Text Import Wizard, using, 334–336
text in WordArt, changing display of,

273

text length, specifying for data
validation, 282

Text number format, description of, 72
Text Outline feature, using with

WordArt, 273
text strings

comparing with EXACT function,
210

counting number of characters in,
210–211

joining with CONCATENATE
function, 209

Text to Columns Consolidate
command, location of, 382

textual data, applying comparison
conditions to, 95

theme colors
changing, 61–62
restoring, 62

theme effects, types of, 63
theme font sets, changing heading and

body text fonts in, 62–63
themes

applying, 60
customizing, 12–13, 61–63
saving, 63

#ThisRow special item specifier, using
with structured references, 128

thumbnails, viewing details of, 254
Tiled option, using with windows, 37
time and date data, grouping in

PivotTables, 140
time and date functions

DATE, 213
DATEVALUE, 214
DAY, MONTH, and YEAR, 214–215
NETWORKDAYS, 215
TODAY and NOW, 214
WEEKDAY, 216
WORKDAY, 215–216

time formats, customizing, 78–79
Time number format, description of, 72
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times
allowing in ranges, 281
entering, 40

titles, printing on pages, 354
TODAY function, 214
Tolerance option in Solver, effect of,

185
ToolTips. See ScreenTips
Top/Bottom rules, using in conditional

formatting, 82–83
totals, selecting, 386
Totals row, displaying in tables,

119–120
#Totals special item specifier, using

with structured references, 128
tracer arrows

displaying for cell dependents,
293–294

displaying for cell precedents, 293
removing, 294
viewing, 295

Track Changes feature, using,
345–347, 381

trendline analysis feature in charts,
description of, 244

triangle error indicator, location of,
288

trigonometry and math functions,
using, 219–223

TRIM text function, using, 210
TRUE and FALSE logical function,

using, 207
TRUE value

returning with AND function, 206
returning with IS function, 228
returning with OR function, 206

Trust Center
adding, changing, and removing

trusted locations with, 316–318
adding, viewing, and removing

trusted publishers with, 315–316
changing Privacy Options, 322–324

changing settings for ActiveX
controls, 319–320

changing settings for external
content, 321–322

changing settings for macros, 320
features of, 314–315
managing application add-ins, 318
turning Message Bar on and off, 321

trusted locations
creating, 316–318
editing, 318

two-variable data tables, creating,
174–175

.txt file extension, meaning of, 333
type

in FV (future value) financial
function, 202

in PMT (payment) financial function,
205

in PV (present value) financial
function, 202

in RATE financial function, 205
type_text argument for INFO function,

values for, 227

U

UNC path, entering for workbooks
displayed in Excel Services,
371–373

Underline command, location of, 9
underscore (_)

number format code for, 77
as prefix for names, 53

Undo command, location of, 8, 380
Undo Table AutoExpansion option,

using, 121
Unhide command, location of, 9, 381
up/down bars analysis feature in charts,

description of, 245
UPPER text function, using, 209
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URL path, entering for workbooks
displayed in Excel Services,
371–373

Use Automatic Scaling option in Solver,
effect of, 186

users
allowing to edit selected cells or

objects, 303–304
controlling access in Excel Services,

369–370
limiting editing of ranges by,

305–307
preventing from editing selected cells

and objects, 304–305

V

validation. See data validation
Validation command, location of, 381
validation criteria, entering, 278–279
#VALUE! error value

explanation of, 191
resolving, 288

Value Field Settings dialog box,
opening, 161

value in NPV (net present value)
financial function, explanation of,
203

values
allowing from lists, 279–280
converting formulas to, 194
ensuring inequality of, 207
relating to cells, 295
selecting, 385

Values area in PivotTables
contents of, 137
sorting options in, 156

values in XNPV (net present value)
financial function, explanation of,
204

variables
manipulating in one-variable data

tables, 172–174

manipulating on two-variable data
tables, 174–175

vertical alignment of text, changing, 69
vertical axis, adding to charts, 242–243
Vertical option, using with windows,

37
View Side by Side button, identifying,

38
views

customizing, 32–33
deleting custom views, 33

VLOOKUP (vertical) function, using,
216–218

W

Watch Window, tracking cells with,
296–297

Web, importing data from, 332–333
web browsers, opening workbooks in,

370
Web Part Page, creating and adding,

371–372
WEEKDAY function, using, 216
weekdays, filtering by, 95
what-if analysis

overview of, 171
performing with Goal Seek, 180–181
performing with one-variable data

tables, 172–174
performing with scenarios, 176–180
performing with Solver add-in,

182–186
performing with two-variable data

tables, 174–175
relationship to Goal Seek, 171

wildcard characters, using with text
filters, 96

window commands, locations of, 383
window customizations, freezing panes,

34–35
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windows
arranging layout of, 37
closing, 38
comparing side by side, 38
displaying hidden windows, 37
moving, 37
opening, 37
protecting for workbooks, 308–309
removing from view temporarily, 37
resetting positions of, 38
retaining layout of, 37
splitting into panes, 35–36
working with multiple windows,

36–38
WordArt

changing text displayed in, 273
customizing, 272–273
selecting, 272
using, 271–273
using with text in charts, 248

WordArt text, changing style of, 273
Workbook Connections dialog box,

refreshing connections from, 339
workbook connections, editing,

339–340
Workbook Links, changing security

settings fro, 322
workbook structure, protecting,

308–309
workbooks. See also shared

workbooks; spreadsheets
adding to document libraries, 370
assigning passwords to, 300–301
converting text files to, 334
customizing display of, 27
displaying in Excel Services, 371–374
opening from Excel Web Access, 374
opening in web browsers, 370
protecting contents of, 300–302
protecting shared workbooks,

309–310
publishing to Excel Services, 367–370
referencing cells in, 195–197

reviewing changes made to, 346
saving in different formats, 361
saving to Document Workspaces, 23
saving to Excel Services, 23

workbooks published in Excel Services
editing, 376–377
removing, 377

WORKDAY function, using, 215–216
Worksheet command, location of, 8,

380
worksheet data, creating charts from,

236–237
worksheets. See also spreadsheets

adding invisible signatures to, 312
adding pictures to, 252
adding signature lines to, 311–312
charting data from, 237–238
checking for errors, 289–291
checking text and data in, 291
customizing display of, 27
deleting, 56
displaying for items in Report Filter

fields, 160
entering and formatting data in, 57
formatting manually, 69–70
grouping together, 57
importance of ungrouping, 57
inserting, 55
inserting, deleting, and formatting,

55
inserting text boxes into, 259
limiting access to, 302–303
moving and copying, 56–57
moving between, 54
navigating to, 3
placing PivotTables on, 136
preparing for printing, 350–356
referencing cells in, 195–197
removing tables from, 130
renaming, 55–56
resizing for printing, 354–355
selecting, 57
using Goal Seek with, 181
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X

X in red circle, appearance next to
digital signature, 313

X Y chart, description of, 234
XFD column, explanation of, 2
.xlam format, explanation of, 22
.xlsm format, explanation of, 22
.xlsx format, explanation of, 22
.xltm format, explanation of, 22
.xltx format, explanation of, 22
XML binary file format, availability of,

22
XML formats, availability of, 22
XNPV (net present value) financial

function, explanation of, 204

Y

YEAR function, using, 214–215
years

entering as two digits, 213
format code for, 79

Z

Zoom command, using, 356, 380
Zoom slider, displaying in Status bar,

12
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