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				Introduction

				
				Welcome to Excel 2010 Formulas. I approached this project with one goal in mind: To write the ultimate book about Excel 2010 formulas that would appeal to a broad base of users. That's a fairly ambitious goal. But based on the feedback I received from the first four editions, I think I've accomplished it.

				Excel is the spreadsheet market leader, by a long shot. This is the case not only because of Microsoft's enormous marketing clout, but because it is truly the best spreadsheet available. One area in which Excel's superiority is most apparent is formulas. Excel has some special tricks up its sleeve in the formulas department. As you'll see, Excel lets you do things with formulas that are impossible with other spreadsheets.

				It's a safe bet that only about 10 percent of Excel users really understand how to get the most out of worksheet formulas. In this book, I attempt to nudge you into that elite group. Are you up to it?

				What You Need to Know

				This is not a book for beginning Excel users. If you have absolutely no experience with Excel, this is probably not the best book for you — unless you're one of a rare breed who can learn a new software product almost instantaneously.

				To get the most out of this book, you should have some background using Excel. Specifically, I assume that you know how to

				• Create workbooks, insert sheets, save files, and complete other basic tasks

				• Navigate through a workbook

				• Use the Excel 2010 Ribbon and dialog boxes

				• Use basic Windows features, such as file management and copy and paste techniques

				What You Need to Have

				I wrote this book for Excel 2010, but most of the material also applies to Excel 2007. If you're using a version prior to Excel 2007, I suggest that you put down this book immediately and pick up a previous edition. The changes introduced in Excel 2007 are so extensive that you might be hopelessly confused if you try to follow along using an earlier version of Excel.

				To use the examples on the companion CD-ROM, you'll need a CD-ROM drive. The examples on the CD-ROM are discussed further in the “About the Companion CD-ROM” section, later in this Introduction.

				[image: note.eps] I use Excel for Windows exclusively, and I do not own a Macintosh. Therefore, I can't guarantee that all of the examples will work with Excel for Macintosh. Excel's cross-platform compatibility is pretty good, but it's definitely not perfect.

				As far as hardware goes, the faster the better. And, of course, the more memory in your system, the happier you'll be. And, I strongly recommend using a high-resolution video mode. Better yet, try a dual-monitor system.

				Conventions in This Book

				Take a minute to skim this section and learn some of the typographic conventions used throughout this book.

				Keyboard conventions

				You need to use the keyboard to enter formulas. In addition, you can work with menus and dialog boxes directly from the keyboard — a method you may find easier if your hands are already positioned over the keys.

				Formula listings

				Formulas usually appear on a separate line in monospace font. For example, I may list the following formula:

				=VLOOKUP(StockNumber,PriceList,2,False)

				Excel supports a special type of formula known as an array formula. When you enter an array formula, press Ctrl+Shift+Enter (not just Enter). Excel encloses an array formula in brackets in order to remind you that it's an array formula. When I list an array formula, I include the brackets to make it clear that it is, in fact, an array formula. For example:

				{=SUM(LEN(A1:A10))}

				[image: note.eps] Do not type the brackets for an array formula. Excel will put them in automatically.

				VBA code listings

				This book also contains examples of VBA code. Each listing appears in a monospace font; each line of code occupies a separate line. To make the code easier to read, I usually use one or more tabs to create indentations. Indentation is optional, but it does help to delineate statements that go together.

				If a line of code doesn't fit on a single line in this book, I use the standard VBA line continuation sequence: a space followed by an underscore character. This indicates that the line of code extends to the next line. For example, the following two lines comprise a single VBA statement:

				If Right(cell.Value, 1) = “!” Then cell.Value _

				 = Left(cell.Value, Len(cell.Value) - 1)

				You can enter this code either exactly as shown on two lines, or on a single line without the trailing underscore character.

				Key names

				Names of keys on the keyboard appear in normal type, for example Alt, Home, PgDn, and Ctrl. When you should press two keys simultaneously, the keys are connected with a plus sign: “Press Ctrl+G to display the Go To dialog box.”

				Functions, procedures, and named ranges

				Excel's worksheet functions appear in all uppercase, like so: “Use the SUM function to add the values in column A.”

				Macro and procedure names appear in normal type: “Execute the InsertTotals procedure.” I often use mixed upper- and lowercase to make these names easier to read. Named ranges appear in italic: “Select the InputArea range.”

				Unless you're dealing with text inside of quotation marks, Excel is not sensitive to case. In other words, both of the following formulas produce the same result:

				=SUM(A1:A50)

				=sum(a1:a50)

				Excel, however, will convert the characters in the second formula to uppercase.

				Mouse conventions

				The mouse terminology in this book is all standard fare: “pointing,” “clicking,” “right-clicking,” “dragging,” and so on. You know the drill.

				What the icons mean

				Throughout the book, icons appear to call your attention to points that are particularly important.

				[image: newfeature.eps] This icon indicates a feature new to Excel 2010.

				[image: note.eps] I use Note icons to tell you that something is important — perhaps a concept that may help you master the task at hand or something fundamental for understanding subsequent material.

				[image: tip.eps] Tip icons indicate a more efficient way of doing something or a technique that may not be obvious. These will often impress your officemates.

				[image: on_the_cd.eps] These icons indicate that an example file is on the companion CD-ROM. (See the upcoming “About the Companion CD-ROM” section.)

				[image: caution.eps] I use Caution icons when the operation that I'm describing can cause problems if you're not careful.

				[image: cross_ref.eps] I use the Cross Reference icon to refer you to other chapters that have more to say on a particular topic.

				How This Book Is Organized

				There are dozens of ways to organize this material, but I settled on a scheme that divides the book into six main parts. In addition, I've included a few appendixes that provide supplemental information that you may find helpful.

				Part I: Basic Information

				This part is introductory in nature; it consists of Chapters 1 through 3. Chapter 1 sets the stage with a quick and dirty overview of Excel. This chapter is designed for readers who are new to Excel but who have used other spreadsheet products. In Chapter 2, I cover the basics of formulas. This chapter is absolutely essential reading in order to get the most out of this book. Chapter 3 deals with names. If you thought names were just for cells and ranges, you'll see that you're missing out on quite a bit.

				Part II: Using Functions in Your Formulas

				This part consists of Chapters 4 through 10. Chapter 4 covers the basics of using worksheet functions in your formulas. I get more specific in subsequent chapters. Chapter 5 deals with manipulating text, Chapter 6 covers dates and times, and Chapter 7 explores various counting techniques. In Chapter 8, I discuss various types of lookup formulas. Chapter 9 deals with tables and worksheet databases, and Chapter 10 covers a variety of miscellaneous calculations such as unit conversions and rounding.

				Part III: Financial Formulas

				Part III consists of three chapters (Chapters 11 through 13) that deal with creating financial formulas. You'll find lots of useful formulas that you can adapt to your needs.

				Part IV: Array Formulas

				This part consists of Chapters 14 and 15. The majority of Excel users know little or nothing about array formulas — a topic that happens to be dear to me. Therefore I devote an entire part to this little-used yet extremely powerful feature.

				Part V: Miscellaneous Formula Techniques

				This part consists of Chapters 16 through 21. They cover a variety of topics — some of which, on the surface, may appear to have nothing to do with formulas. Chapter 16 demonstrates that a circular reference can be a good thing. In Chapter 17, you'll see why formulas can be important when you work with charts, and Chapter 18 covers formulas as they relate to pivot tables. Chapter 19 contains some very interesting (and useful) formulas that you can use in conjunction with Excel's conditional formatting and data validation features. Chapter 20 covers a topic that I call “megaformulas.” A megaformula is a huge formula that takes the place of several intermediary formulas. And what do you do when your formulas don't work correctly? Consult Chapter 21 for some debugging techniques.

				Part VI: Developing Custom Worksheet Functions

				This part consists of Chapters 22 through 25. This is the part that explores Visual Basic for Applications (VBA), the key to creating custom worksheet functions. Chapter 22 introduces VBA and the VB Editor, and Chapter 23 provides some necessary background on custom worksheet functions. Chapter 24 covers programming concepts, and Chapter 25 provides a slew of worksheet function examples that you can use as-is, or customize for your own needs.

				Part VII: Appendixes

				What's a computer book without appendixes? This book has four appendixes. In the appendixes, you'll find a quick reference guide to Excel's worksheet functions, tips on using custom number formats, and a handy guide to Excel resources on the Internet. The final appendix describes all the files on the CD-ROM.

				How to Use This Book

				You can use this book any way you please. If you choose to read it cover to cover while lounging on a sunny beach in Kauai, that's fine with me. More likely, you'll want to keep it within arm's reach while you toil away in your dimly lit cubicle.

				Due to the nature of the subject matter, the chapter order is often immaterial. Most readers will probably skip around, picking up useful tidbits here and there. The material contains many examples, designed to help you identify a relevant formula quickly. If you're faced with a challenging task, you may want to check the index first to see whether the book specifically addresses your problem.

				About the Companion CD-ROM

				This book contains many examples, and the workbooks for those examples are available on the companion CD-ROM, arranged in directories that correspond to the chapters.

				The example workbook files on the companion CD-ROM are not compressed, so you can access them directly from the CD (installation not required). These files are all Excel 2007/2010 files. Files that have an *.xlsm extension contain VBA macros. In order to use the macros, you must enable the macros.

				In addition, the CD-ROM contains an electronic version of this book. It's a searchable PDF file that's a perfect companion for your notebook computer when you take your next cross-country flight.

				[image: cross_ref.eps] Refer to Appendix D for more information about the example files on the CD-ROM.

				About the Power Utility Pak Offer

				Toward the back of the book, you'll find a coupon that you can redeem for a discounted copy of my award-winning Power Utility Pak — a collection of useful Excel utilities, plus many new worksheet functions. I developed this package using VBA exclusively.

				You can also use this coupon to purchase the complete VBA source code for a nominal fee. Studying the code is an excellent way to pick up some useful programming techniques. You can take the product for a test drive by installing the shareware version from the companion CD-ROM.

				You can download a 30-day trial version of the most recent version of the Power Utility Pak from my Web site:

				http://spreadsheetpage.com

				If you find it useful, use the coupon to purchase a licensed copy at a discount.

				Reach Out

				I'm always interested in getting feedback on my books. The best way to provide this feedback is via e-mail. Send your comments and suggestions to

				john@j-walk.com

				Unfortunately, I'm not able to reply to specific questions. Posting your question to one of the Excel newsgroups is, by far, the best way to get such assistance. See Appendix C for more information about the newsgroups.

				Also, when you're out surfing the Web, don't overlook my Web site (“The Spreadsheet Page”). You'll find lots of useful Excel information, including tips and downloads. The URL is

				http://spreadsheetpage.com

				Now, without further ado, it's time to turn the page and expand your horizons.
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				Chapter 1: Excel in a Nutshell

				In This Chapter

				• A brief history of Excel

				• What's new in Excel 2010

				• The object model concept in Excel

				• The workings of workbooks

				• The user interface

				• The two types of cell formatting

				• Worksheet formulas and functions

				• Objects on the worksheet's invisible drawing layer

				• Macros, toolbars, and add-ins for Excel customization

				• Internet features

				• Analysis tools

				• Protection options

				Microsoft Excel has been referred to as “the best application ever written for Windows.” You may or may not agree with that statement, but you can't deny that Excel is one of the oldest Windows products and has undergone many reincarnations and face-lifts over the years. Cosmetically, the current version — Excel 2010 — barely even resembles the original version. However, many of Excel's key elements have remained intact over the years, with significant enhancements, of course.

				This chapter presents a concise overview of the features available in the more recent versions of Excel, with specific emphasis on Excel 2010. It sets the stage for the subsequent chapters and provides an overview for those who may have let their Excel skills get rusty.

				The History of Excel

				You probably weren't expecting a history lesson when you bought this book, but you may find this information interesting. At the very least, this section provides fodder for the next office trivia match.

				Spreadsheets comprise a huge business, but most of us tend to take this software for granted. In the pre-spreadsheet days, people relied on clumsy mainframes or calculators and spent hours doing what now takes minutes.

				It started with VisiCalc

				Dan Bricklin and Bob Frankston conjured up VisiCalc, the world's first electronic spreadsheet, back in the late 1970s when personal computers were unheard of in the office environment. They wrote VisiCalc for the Apple II computer, an interesting machine that seems like a toy by today's standards. VisiCalc caught on quickly, and many forward-looking companies purchased the Apple II for the sole purpose of developing their budgets with VisiCalc. Consequently, VisiCalc is often credited for much of Apple II's initial success.

				Then came Lotus

				When the IBM PC arrived on the scene in 1982, thus legitimizing personal computers, VisiCorp wasted no time porting VisiCalc to this new hardware environment. Envious of VisiCalc's success, a small group of computer enthusiasts at a start-up company in Cambridge, Massachusetts, refined the spreadsheet concept. Headed by Mitch Kapor and Jonathan Sachs, the company designed a new product and launched the software industry's first full-fledged marketing blitz.

				Released in January 1983, Lotus Development Corporation's 1-2-3 proved an instant success. Despite its $495 price tag (yes, people really paid that much for a single program), it quickly outsold VisiCalc and rocketed to the top of the sales charts, where it remained for many years.

				Microsoft enters the picture

				Most people don't realize that Microsoft's experience with spreadsheets extends back to the early 1980s. In 1982, Microsoft released its first spreadsheet — MultiPlan. Designed for computers running the CP/M operating system, the product was subsequently ported to several other platforms, including Apple II, Apple III, XENIX, and MS-DOS. MultiPlan essentially ignored existing software UI standards. Difficult to learn and use, it never earned much of a following in the United States. Not surprisingly, Lotus 1-2-3 pretty much left MultiPlan in the dust.

				Excel partly evolved from MultiPlan, and first surfaced in 1985 on the Macintosh. Like all Mac applications, Excel was a graphics-based program (unlike the character-based MultiPlan). In November 1987, Microsoft released the first version of Excel for Windows (labeled Excel 2 to correspond with the Macintosh version). Excel didn't catch on right away, but as Windows gained popularity, so did Excel. Lotus eventually released a Windows version of Lotus 1-2-3, and Excel had additional competition from Quattro Pro — originally a DOS program developed by Borland International, then sold to Novell, and then sold again to Corel (its current owner).

				Excel versions

				Excel 2010 is actually Excel 14 in disguise. You may think that this name represents the 14th version of Excel. Think again. Microsoft may be a successful company, but its version-naming techniques can prove quite confusing. As you'll see, Excel 2010 actually represents the 11th Windows version of Excel. In the following sections, I briefly describe the major Windows versions of Excel.

				Excel 2

				The original version of Excel for Windows, Excel 2 first appeared in late 1987. It was labeled Version 2 to correspond to the Macintosh version (the original Excel). Because Windows wasn't in widespread use at the time, this version included a runtime version of Windows — a special version with just enough features to run Excel and nothing else. This version appears quite crude by today's standards, as shown in Figure 1-1.

				[image: 475362-fg0101.tif]

				Figure 1-1: The original Excel 2 for Windows. Excel has come a long way since its original version. (Photo courtesy of Microsoft Corporation)

				Excel 3

				At the end of 1990, Microsoft released Excel 3 for Windows. This version offered a significant improvement in both appearance and features. It included toolbars, drawing capabilities, worksheet outlining, add-in support, 3-D charts, workgroup editing, and lots more.

				Excel 4

				Excel 4 hit the streets in the spring of 1992. This version made quite an impact on the marketplace as Windows increased in popularity. It boasted lots of new features and usability enhancements that made it easier for beginners to get up to speed quickly.

				Excel 5

				In early 1994, Excel 5 appeared on the scene. This version introduced tons of new features, including multisheet workbooks and the new Visual Basic for Applications (VBA) macro language. Like its predecessor, Excel 5 took top honors in just about every spreadsheet comparison published in the trade magazines.

				Excel 95

				Excel 95 (also known as Excel 7) shipped in the summer of 1995. On the surface, it resembled Excel 5 (this version included only a few major new features). However, Excel 95 proved to be significant because it presented the first version to use more advanced 32-bit code. Excel 95 and Excel 5 use the same file format.

				Excel 97

				Excel 97 (also known as Excel 8) probably offered the most significant upgrade ever. The toolbars and menus took on a great new look, online help moved a dramatic step forward, and the number of rows available in a worksheet quadrupled. And if you're a macro developer, you may have noticed that Excel's programming environment (VBA) moved up several notches on the scale. Excel 97 also introduced a new file format.

				Excel 2000

				Excel 2000 (also known as Excel 9) was released in June of 1999. Excel 2000 offered several minor enhancements, but the most significant advancement was the ability to use HTML as an alternative file format. Excel 2000 still supported the standard binary file format, of course, which is compatible with Excel 97.

				Excel 2002

				Excel 2002 (also known as Excel 10 or Excel XP) was released in June of 2001 and is part of Microsoft Office XP. This version offered several new features, most of which are fairly minor and were designed to appeal to novice users. Perhaps the most significant new feature was the capability to save your work when Excel crashes and also recover corrupt workbook files that you may have abandoned long ago. Excel 2002 also added background formula error checking and a new formula-debugging tool.

				Excel 2003

				Excel 2003 (also known as Excel 11) was released in the fall of 2003. This version had very few new features. Perhaps the most significant new feature was the ability to import and export XML files and map the data to specific cells in a worksheet. It also introduced the concept of the List, a specially designated range of cells. Both of these features would prove to be precursors to future enhancements.

				Excel 2007

				Excel 2007 (also known as Excel 12) was released in early 2007. Its official name is Microsoft Office Excel 2007. This release represented the most significant change since Excel 97, including a change to Excel's default file format. The new format was XML based although a binary format is still available. Another major change was the Ribbon, a new type of UI that replaced the Excel menu and toolbar system. In addition to these two major changes, Microsoft enhanced the List concept introduced in Excel 2003 (a List is now known as a Table), improved the look of charts, significantly increased the number of rows and columns, and added some new worksheet functions.

				[image: note.eps] XML (Extensible Markup Language) stores data in a structured text format. The new file formats are actually compressed folders that contain several different XML files. The default format's file extension is .xlsx. There's also a macro-enabled format with the extension .xlsm, a new binary format with the extension .xlsb, and all the legacy formats that you're used to.

				Excel 2010

				The current version, Excel 2010, was released in early 2010 and is also known as Excel 14. If you think you've spotted a typo in the previous sentence, you're wrong. Yes, even big companies can be superstitious; Microsoft skipped Version 13 of Office and went from Version 12 to Version 14.

				Excel 2010 builds on the improvements introduced in Excel 2007, and it offers several new enhancements. See the sidebar, “What's new in Excel 2010?”

				The Object Model Concept

				If you've dealt with computers for any length of time, you've undoubtedly heard the term object-oriented programming. An object essentially represents a software element that a programmer can manipulate. When using Excel, you may find it useful to think in terms of objects, even if you have no intention of becoming a programmer. An object-oriented approach can often help you keep the various elements in perspective.

				Excel objects include the following:

				• Excel itself

				• An Excel workbook

				• A worksheet in a workbook

				• A range in a worksheet

				• A button on a worksheet

				• A ListBox control on a UserForm (a custom dialog box)

				• A chart sheet

				• A chart on a chart sheet

				• A chart series in a chart


				[image: sb_newfeature.eps] New Feature 

			
				

				What's new in Excel 2010?

				Here's a quick summary of what's new, relative to Excel 2007:

				• 64-bit version: If your hardware supports it, you can install the 64-bit version, which lets you create much larger workbooks.

				• Sparkline charts: Create small, in-cell charts to summarize a range of data graphically.

				• Pivot table Slicers: A new way to filter and display data in pivot tables.

				• Pivot table formatting options: You have more control over the appearance of pivot table reports.

				• File tab: The File tab replaces the Office button, which is located to the left of the other tabs. Clicking it displays Backstage View, a screen that lets you perform various operations on your workbook. This view essentially replaces the traditional File and Print menus — plus quite a bit more.

				• Draft mode for charts: If you use many highly formatted charts, you can choose to display them in draft mode for improved performance.

				• Conditional formatting enhancements: Data bar conditional formatting can display in a solid color, and the bars provide a more accurate display.

				• Function enhancements: Many of Excel's statistical functions have been improved in terms of numeric accuracy. The old versions of these functions are still available and have been relegated to a new function category called Compatibility.

				• Image editing enhancements: You have much more control over the appearance of graphic images inserted into a workbook.

				• Paste preview: When you copy a range, the Paste command displays various options (with preview).

				• Ribbon customization: End users can customize the Ribbon by adding new tabs and groups.

				• Equation editor: Create and display (noncalculating) mathematical equations.

				• Faster processing: Microsoft made some improvements to the calculation engine, and files load a bit faster.

				• New security features: Workbooks downloaded from the Internet or from e-mail attachments are opened in Protected View mode. Workbooks can be designated as “trusted,” and they don't need to reside in special trusted folders.

				• Updated Solver: Excel 2010 includes a new version of the Solver add-in.

				• Enhancements to VBA: Many operations that used to require old XLM macros can now be performed directly using VBA macro commands.



				Notice the existence of an object hierarchy: The Excel object contains workbook objects, which contain worksheet objects, which contain range objects. This hierarchy is called Excel's object model. Other Microsoft Office products have their own object model. The object model concept proves to be vitally important when developing VBA macros. Even if you don't create macros, you may find it helpful to think in terms of objects.

				The Workings of Workbooks

				The core document of Excel is a workbook. Everything that you do in Excel takes place in a workbook.

				Beginning with Excel 2007, workbook “files” are actually compressed folders. You may be familiar with compressed folders if you've ever used a file with a .zip extension. Inside the compressed folders are a number of files that hold all the information about your workbook, including charts, macros, formatting, and the data in its cells.

				An Excel workbook can hold any number of sheets (limited only by memory). The four types of sheets are

				• Worksheets

				• Chart sheets

				• MS Excel 4.0 macro sheets (obsolete, but still supported)

				• MS Excel 5.0 dialog sheets (obsolete, but still supported)

				You can open or create as many workbooks as you want (each in its own window), but only one workbook is the active workbook at any given time. Similarly, only one sheet in a workbook is the active sheet. To activate a different sheet, click its corresponding tab at the bottom of the window, or press Ctrl+PgUp (for the previous sheet) or Ctrl+PgDn (for the next sheet). To change a sheet's name, double-click its Sheet tab and type the new text for the name. Right-clicking a tab brings up a shortcut menu with some additional sheet-manipulation options.

				You can also hide the window that contains a workbook by using the ViewWindowHide command. A hidden workbook window remains open but not visible. Use the ViewWindowUnhide command to make the window visible again. A single workbook can display in multiple windows (choose ViewWindowNew Window). Each window can display a different sheet or a different area of the same sheet.

				Worksheets

				The most common type of sheet is a worksheet — which you normally think of when you think of a spreadsheet. Excel 2010 worksheets have 16,384 columns and 1,048,576 rows.

				[image: note.eps] Versions prior to Excel 2007 support only 256 columns and 65,536 rows. If you open such a file, Excel 2010 enters compatibility mode to work with the smaller worksheet grid. In order to work with the larger grid, you must save the file in one of the Excel 2010 formats. Then close the workbook and reopen it.

[image: sb_button.eps]

				How big is a worksheet?

				It's interesting to stop and think about the actual size of a worksheet. Do the arithmetic (16,384× 1,048,576), and you'll see that a worksheet has 17,179,869,184 cells. Remember that this is in just one worksheet. A single workbook can hold more than one worksheet.

				If you're using a 1600 x 1200 video mode with the default row heights and column widths, you can see 24 columns and 49 rows (or 1,176 cells) at a time — which is about .0000068 percent of the entire worksheet. In other words, more than 14.6 million screens of information reside within a single worksheet.

				If you entered a single digit into each cell at the relatively rapid clip of one cell per second, it would take you over 500 years, nonstop, to fill up a worksheet. To print the results of your efforts would require more than 36 million sheets of paper — a stack about 12,000 feet high (that's ten Empire State Buildings stacked on top of each other).



				Having access to more cells isn't the real value of using multiple worksheets in a workbook. Rather, multiple worksheets are valuable because they enable you to organize your work better. Back in the old days, when a spreadsheet file consisted of a single worksheet, developers wasted a lot of time trying to organize the worksheet to hold their information efficiently. Now, you can store information on any number of worksheets and still access it instantly.

				You have complete control over the column widths and row heights, and you can even hide rows and columns (as well as entire worksheets). You can display the contents of a cell vertically (or at an angle) and even wrap around to occupy multiple lines. In addition, you can merge cells together to form a larger cell.

				[image: note.eps] By default, every new workbook starts out with three worksheets. You can easily add a new sheet when necessary, so you really don't need to start with three sheets. You may want to change this default to a single sheet. To change this option, choose the FileOptions command, click the General tab, and change the setting for the option labeled Include This Many Sheets.

				Chart sheets

				A chart sheet holds a single chart. Many users ignore chart sheets, preferring to use embedded charts, which are stored on the worksheet's drawing layer. Using chart sheets is optional, but they make it a bit easier to locate a particular chart, and they prove especially useful for presentations. I discuss embedded charts (or floating charts on a worksheet) later in this chapter.

				Macro sheets and dialog sheets

				This section discusses two obsolete Excel features that continue to be supported.

				An Excel 4.0 macro sheet is a worksheet that has some different defaults. Its purpose is to hold XLM macros. XLM is the macro system used in Excel version 4.0 and earlier. This macro system was replaced by VBA in Excel 5.0 and is not discussed in this book.

				An Excel 5.0 dialog sheet is a drawing grid that can hold text and controls. In Excel 5.0 and Excel 95, dialog sheets were used to make custom dialog boxes. UserForms were introduced in Excel 97 to replace these sheets.

				The Excel User Interface

				A UI is the means by which an end user communicates with a computer program. A UI includes elements such as menus, dialog boxes, toolbars, and keystroke combinations, as well as features such as drag and drop.

				A new UI

				Almost every Windows program you use employs the menu and toolbar approach. That is, at the top of the screen is a menu bar that contains virtually every command that's available in the application, and below that is one or more toolbars, which provide shortcuts to some of the more frequently used commands. With the release of Office 2007, the days of menus and toolbars are over.

				The new UI for Excel consists of components like the Ribbon, Backstage View, the Mini Toolbar, and the Quick Access toolbar.

				The Ribbon

				The Ribbon is the primary UI component in Excel. It replaces the menu and most of the toolbars that were common in previous versions, and it is a very significant departure from the interfaces of most Windows-based applications.

				One-stop shopping

				Microsoft felt that the commands contained in the old menu and toolbar system were becoming so numerous that a new paradigm was necessary. One of the main goals for developing the Ribbon was to provide the user with a single place to look for a particular feature. Every commonly used command available in Excel would be contained in the Ribbon (or in a dialog box accessed via the Ribbon). Although Microsoft succeeded in putting most of the available commands on the Ribbon, it's still a pretty big place.

				The Ribbon in Office 2007 received mixed reviews. Some people hated it, and others loved it. For some, the hatred was so severe that they sought Excel 2007 add-ins that restored the old menus. Others set up online petitions, asking Microsoft to restore the old menus for Office. Fact is, the Ribbon is here to stay. Once you get used to the Ribbon, it really is easier to use than the convoluted menu system that it replaced.

				[image: note.eps] A few commands failed to make the cut and do not appear in the Ribbon. But they are still available if you know where to look for them. Right-click the Quick Access toolbar and choose Customize Quick Access Toolbar. Excel displays a dialog box with a list of commands that you can add to your Quick Access toolbar. Some of these commands aren't available elsewhere in the UI. In Excel 2010, you can also add new commands to the Ribbon: Right-click the Ribbon and select Customize The Ribbon.

				Tabs, groups, and tools

				The Ribbon is a band of tools that stretches across the top of the Excel window. About the vertical size of three of the old-style toolbars, the Ribbon sports a number of tabs including Home, Insert, Page Layout, and others. On each tab are groups that contain related tools. On the Home tab, for example, you find the Clipboard group, the Font group, the Alignment group, and others.

				Within the groups are the tools, which are similar to the tools that existed on the old-style toolbars with one major difference: their different sizes. Tools that you use most often are larger than less-frequently used tools. For example, nearly half of the Clipboard group is consumed by the large Paste tool; the Cut, Copy, and Format Painter tools are much smaller. Microsoft determined that the Paste tool is the most used tool and thus sized it accordingly.

				The Ribbon and all its components resize dynamically as you resize the Excel window horizontally. Smaller Excel windows collapse the tools on compressed tabs and groups, and maximized Excel windows on large monitors show everything that's available. Even in a small window, all Ribbon commands remain available. You just may need to click a few extra times to access them.

				Figure 1-2 shows three sizes of the Ribbon when the Home tab is displayed using an increasingly smaller horizontal window size.

				[image: 475362-fg0102.tif]

				Figure 1-2: The Ribbon sizes dynamically, depending on the horizontal size of Excel's window.

				Navigation

				Using the Ribbon is fairly easy with a mouse. You click a tab and then click a tool. If you prefer to use the keyboard, Microsoft has added a feature just for you. Pressing Alt displays tiny squares with shortcut letters in them that hover over their respective tab or tool. Each shortcut letter that you press either executes its command or drills down to another level of shortcut letters. Pressing Esc cancels the letters or moves up to the previous level.

				For example, a keystroke sequence of Alt+HBB adds a double border to the bottom of the selection. The Alt key activates the shortcut letters, the H shortcut activates the Home tab, the B shortcut activates the Borders tool menu, and the second B shortcut executes the Bottom Double Border command. Note that it's not necessary to keep the Alt key depressed while you press the other keys.

				Contextual tabs

				The Ribbon contains tabs that are visible only when they are needed. Generally, when a previously hidden tab appears, it's because you selected an object or a range with special characteristics (like a chart or a pivot table). A typical example is the Drawing Tools contextual tab. When you select a shape or WordArt object, the Drawing Tools tab is made visible and active. It contains many tools that are only applicable to shapes, such as shape-formatting tools.

				ScreenTips and dialog box launchers

				Hovering over a tool on the Ribbon displays a ScreenTip that explains the command the tool will execute. ScreenTips are larger and, in most cases, wordier than the ToolTips from previous versions.

				At the bottom of many of the groups is a small box icon (a dialog box launcher) that opens a dialog box related to that group. Users of previous versions of Excel will recognize these dialog boxes, many of which are unchanged. Some of the icons open the same dialog boxes but to different areas. For instance, the Font group icon opens the Format Cells dialog box with the Font tab activated. The Alignment group opens the same dialog box but activates the Alignment tab. The Ribbon makes using dialog boxes a far less-frequent activity than in the past because most of the commonly used operations can be done directly on the Ribbon.

				Galleries and Live Preview

				A gallery is a large collection of tools that look like the choice they represent. If you've used previous versions of Excel, you may have noticed that the font names in the drop-down list box on the Formatting toolbar were in their own font. Galleries are an extension of that feature. The Styles gallery, for example, does not just list the name of the style, but lists it in the same formatting that will be applied to the cell.

				Although galleries help to give you an idea of what your object will look like when an option is selected, Live Preview takes it to the next level. Live Preview displays your object or data as it will look right on the worksheet when you hover over the gallery tool. By hovering over the various tools in the Format Table gallery, you can see exactly what your table will look like before you commit to a format.

				Backstage View

				The big round Office Button in Excel 2007 has been replaced by a File tab that takes you to the Backstage View (see Figure 1-3). This is where you perform most of the document-related activities: creating new workbooks, opening files, saving files, printing, and so on.

				[image: 475362-fg0103.tif]

				Figure 1-3: Clicking the File tab takes you to the Backstage View.

				Backstage View also contains the list of recent documents (up to 50), with a pushpin icon next to each entry that you can use to keep that document at the top of the list regardless of how many files you open and close.

				Plus, Backstage View gives you access to the Excel Options dialog box, which contains dozens of settings for customizing Excel.

				Shortcut menus and the Mini Toolbar

				Excel also features dozens of shortcut menus. These menus appear when you right-click after selecting one or more objects. The shortcut menus are context sensitive. In other words, the menu that appears depends on the location of the mouse pointer when you right-click. You can right-click just about anything — a cell, a row or column border, a workbook title bar, and so on.

				Right-clicking many items displays the shortcut menu as well as a Mini Toolbar. The Mini Toolbar is a floating toolbar that contains a dozen or so of the most popular formatting commands. Figure 1-4 shows the shortcut menu and Mini Toolbar when a range is selected.

				[image: 475362-fg0104.tif]

				Figure 1-4: The shortcut menu and Mini Toolbar appear when you right-click a range.

				Customizing the UI

				The Quick Access toolbar is a set of tools that the user can customize. By default, the Quick Access toolbar contains three tools: Save, Undo, and Redo. If you find that you use a particular Ribbon command frequently, right-click the command and select Add to Quick Access Toolbar. You can make other changes to the Quick Access toolbar from the Quick Access Toolbar tab of the Excel Options dialog box. To access this dialog box, right-click the Quick Access toolbar and select Customize Quick Access Toolbar.

				A new feature in Excel 2010 lets you customize the Ribbon; this is done in the Customize Ribbon tab of the Excel Options dialog box. You can customize the Ribbon in these ways:

				• Add a new tab

				• Add a new group to a tab

				• Add commands to a group

				• Remove groups from a tab

				• Remove commands from custom groups

				• Change the order of the tabs

				• Change the order of the groups within a tab

				• Change the name of a tab

				• Change the name of a group

				• Move a group to a different tab

				• Reset the Ribbon to remove all customizations

				That's a fairly comprehensive list of customization options, but there are some actions that you cannot do:

				• You cannot remove built-in tabs — but you can hide them.

				• You cannot remove commands from built-in groups.

				• You cannot change the order of commands in a built-in group.

				Smart Tags

				A Smart Tag is a small icon that appears automatically in your worksheet after you complete certain actions. Clicking a Smart Tag (or pressing Ctrl) reveals several options.

				For example, if you copy and paste a range of cells, Excel generates a Smart Tag that appears below the pasted range (see Figure 1-5). Excel features several other Smart Tags, and additional Smart Tags can be provided by third-party providers.

				[image: 475362-fg0105.tif]

				Figure 1-5: This Smart Tag appears when you paste a copied range.

				Task pane

				Excel 2002 introduced the task pane. This is a multipurpose UI element that is normally docked on a side of Excel's window (but you can drag it anywhere you like). You can use the task pane for a variety of purposes, including displaying the Office Clipboard, providing research assistance, displaying pivot table fields, and mapping XML data. Figure 1-6 shows the task pane that appears when you insert clip art.

				[image: 475362-fg0106.tif]

				Figure 1-6: The Clip Art task pane allows you to search for and insert an image.

				Drag and drop 

				Excel's drag-and-drop UI feature enables you to freely drag objects that reside on the drawing layer to change their position. Pressing Ctrl while dragging duplicates the selected objects. These objects include shapes, embedded charts, and SmartArt.

				Excel also permits drag-and-drop actions on cells and ranges. You can easily drag the contents of a cell or range to a different position. And pressing Ctrl while dragging copies the selected range.

				[image: note.eps] You can disable the ability to drag and drop the contents of cells. To change this setting, choose FileOptions to display the Excel Options dialog box. Click the Advanced tab and clear the Enable Fill Handle and Cell Drag-and-Drop check box (located in the Editing Options section).

				Keyboard shortcuts

				In addition to the keyboard shortcuts for navigating the Ribbon, Excel has many other keyboard shortcuts that execute commands directly. For example, you can press Ctrl+C to copy a selection. If you're a newcomer to Excel or if you just want to improve your efficiency, do yourself a favor and check out the shortcuts listed in Excel's Help system. (Search for keyboard shortcuts using the Search box or locate the topic under the Accessibility chapter of Help's Table of Contents.) The Help system contains tables that summarize useful keyboard commands and shortcuts.

				To ease the transition from previous versions, Microsoft includes the Office 2003 Access Key feature. Many Excel users are accustomed to navigating the old menu system with their keyboard, and they would become much more inefficient if they had to rely on the new Ribbon. If you type an Alt+letter sequence that isn't a part of the Ribbon but that did exist in Excel 2003, you get a ScreenTip near the top of the Excel window, like the one shown in Figure 1-7.

				[image: 475362-fg0107.tif]

				Figure 1-7: Using a keyboard sequence like Alt+I+R (for InsertRow) can still be used to insert a row and will display this ScreenTip during the process.

				Customized on-screen display

				Excel offers some flexibility regarding on-screen display (status bar, Formula bar, the Ribbon, and so on). For example, by choosing ViewWorkbook ViewsFull Screen, you can get rid of everything except the title bar, thereby maximizing the amount of visible information. To get out of full-screen mode, right-click and select Exit Fullscreen from the shortcut menu (or press Esc). A little less drastic is pressing the Ctrl+F1 shortcut key to hide (and restore) the Ribbon.

				The status bar at the bottom of the screen can be customized. Right-click the status bar, and you see lots of options that allow you to control what information is displayed in the status bar.

				Many other customizations can be made by choosing FileOptions and clicking the Advanced tab. On this tab are several sections that deal with what displays on-screen.

				Data entry

				Data entry in Excel is quite straightforward. Excel interprets each cell entry as one of the following:

				• A value (including a date or a time)

				• Text

				• A Boolean value (TRUE or FALSE)

				• A formula

				[image: note.eps] Formulas always begin with an equal sign (=).

[image: sb_button.eps]

				Data-entry tips

				The following list of data-entry tips can help those moving up to Excel from another spreadsheet:

				• To enter data without pressing the arrow keys, enable the After Pressing Enter, Move Selection option on the Advanced tab of the Excel Options dialog box (which you access from the OfficeExcel Options command). You can also choose the direction that you want to go.

				• You may find it helpful to select a range of cells before entering data. If you do so, you can use the Tab key or Enter key to move only within the selected cells.

				• To enter the same data in all cells within a range, select the range, enter the information into the active cell, and then press Ctrl+Enter.

				• To copy the contents of the active cell to all other cells in a selected range, press F2 and then press Ctrl+Enter.

				• To fill a range with increments of a single value, press Ctrl while you drag the fill handle at the lower-right corner of the cell.

				• To create a custom AutoFill list, select the Edit Custom Lists button on the Popular tab of the Excel Options dialog box.

				• To copy a cell without incrementing, drag the fill handle at the lower-right corner of the selection; or, press Ctrl+D to copy down or Ctrl+R to copy to the right.

				• To make text easier to read, you can enter line breaks in a cell. To enter a line break, press Alt+Enter. Line breaks cause a cell's contents to wrap within the cell.

				• To enter a fraction, type 0, a space, and then the fraction (using a slash). Excel formats the cell using the Fraction number format.

				• To automatically format a cell with the currency format, type your currency symbol before the value.

				• To enter a value in percent format, type a percent sign after the value. You can also include your local thousand separator symbol to separate thousands (for example, 123,434).

				• To insert the current date, press Ctrl+; (semicolon). To enter the current time into a cell, press Ctrl+Shift+;.

				• To set up a cell or range so that it accepts entries only of a certain type (or within a certain value range), choose the DataData ToolsData Validation command.



				Object and cell selecting

				Generally, selecting objects in Excel conforms to standard Windows practices. You can select a range of cells by using the keyboard (by pressing the Shift key, along with the arrow keys) or by clicking and dragging the mouse. To select a large range, click a cell at any corner of the range, scroll to the opposite corner of the range, and press Shift while you click the opposite corner cell.

				You can use Ctrl+* (asterisk) to select an entire table. And when a large range is selected, you can use Ctrl+. (period) to move among the four corners of the range.

				If you're working in a table (created with the InsertTablesTable command), you'll find that (beginning with Excel 2007) Ctrl+A works in a new way. Press it once to select the table cells only. Press Ctrl+A a second time, and it selects the entire table (including the header and totals row). Press it a third time, and it selects all cells on the worksheet.

				Clicking an object placed on the drawing layer selects the object. An exception occurs if the object has a macro assigned to it. In such a case, clicking the object executes the macro. To select multiple objects or noncontiguous cells, press Ctrl while you select the objects or cells.

				The Excel Help System

				One of Excel's most important features is its Help system. The Help icon, a blue circle with a question mark in it, is located near the upper-right corner of the Excel window. Clicking the Help icon or pressing the F1 function key displays the Help system window, as shown in Figure 1-8.

				[image: 475362-fg0108.eps]

				Figure 1-8: The Excel Help system window.

				The two primary methods for navigating Help are the Search box and the Table of Contents. Typing keywords into the Search box and clicking the Search button displays a list of relevant Help articles in the main window. The Table of Contents lists many related Help articles organized by chapters. The Table of Contents window can be hidden when not in use. Note that the Search button is actually a drop-down control. Click the small arrow, and you can choose the general type of Help you need. By default, the content shown is downloaded from the Microsoft Office Web site: http://officemicrosoftcom. If you do not have Internet access or you prefer to limit Help to articles on your computer, click the Connection status bar in the lower-right corner of the Help window. A small menu appears that allows you to specify which Help system to use.

				Cell Formatting

				Excel provides two types of cell formatting — numeric formatting and stylistic formatting.

				Numeric formatting

				Numeric formatting refers to how a value appears in the cell. In addition to choosing from an extensive list of predefined formats, you can create your own custom number formats in the Number tab of the Format Cells dialog box. (Choose the dialog box launcher at the bottom of the HomeNumber group.)

				Excel applies some numeric formatting automatically, based on the entry. For example, if you precede a value with your local currency symbol (such as a dollar sign), Excel applies Currency number formatting. If you append a percent symbol, Excel applies Percent formatting.

				[image: cross_ref.eps] Refer to Appendix B for additional information about creating custom number formats.

				The number format doesn't affect the actual value stored in the cell. For example, suppose that a cell contains the value 3.14159. If you apply a format to display two decimal places, the number appears as 3.14. When you use the cell in a formula, however, the actual value (3.14159) — not the displayed value — is used.

				Stylistic formatting

				Stylistic formatting refers to the cosmetic formatting (colors, shading, fonts, borders, and so on) that you apply in order to make your work look good. The HomeFont and HomeStyles groups contain commands to format your cells and ranges.

				A formatting concept introduced in Excel 2007 is document themes. Basically, themes allow you to set many formatting options at once, such as font, colors, and cell styles. The formatting options contained in a theme are designed to work well together. If you're not feeling particularly artistic, you can apply a theme and know the colors won't clash. All the commands for themes are in the Themes group of the Page Layout tab.

				Don't overlook Excel's conditional formatting feature. This handy tool enables you to specify formatting that appears only when certain conditions are met. For example, you can make the cell's interior red if the cell contains a negative number. Excel 2007 introduced many new conditional formatting options, and Excel 2010 refined them.

				[image: cross_ref.eps] See Chapter 19 for more information on conditional formatting.

				Tables

				A table is a specially designated range in a worksheet. Converting a range into a table makes it easier to perform many operations on that data.

				The data in a table is related in a specific way. The rows represent related objects, and the columns represent specific pieces of information about each of those objects. If, for instance, you have a table of library books, each row would hold the information for one book. Columns might include title, author, publisher, date, and so on. In database terminology, the rows are records, and the columns are fields.

				If your data is arranged in this fashion, you can designate it as a table by selecting the range and then choosing InsertTablesTable. Excel inserts generic column headings if none exist; the column heading includes drop-down controls. These drop-down controls, as well as the Table Tools context tab on the Ribbon, provide quick access to many table-related features like sorting, filtering, and formatting. In addition, using formulas within a table offers some clear advantages.

				[image: cross_ref.eps] See Chapter 9 for more information about the table feature.

				Worksheet Formulas and Functions

				Formulas, of course, make a spreadsheet a spreadsheet. Excel's formula-building capability is as good as it gets. You will discover this as you explore subsequent chapters in this book.

				Worksheet functions allow you to perform calculations or operations that would otherwise be impossible. Excel provides a huge number of built-in functions, including dozens of new functions introduced in Excel 2010.

				[image: cross_ref.eps] See Chapter 4 for more information about worksheet functions.

				Most spreadsheets allow you to define names for cells and ranges, but Excel handles names in some unique ways. A name represents an identifier that enables you to refer to a cell, range, value, or formula. Using names makes your formulas easier to create and read.

				[image: cross_ref.eps] I devote Chapter 3 entirely to names.

				Objects on the Drawing Layer

				As I mention earlier in this chapter, each worksheet has an invisible drawing layer, which holds shapes, SmartArt, charts, pictures, and controls (such as buttons and list boxes). I discuss some of these items in the following sections.

				Shapes

				You can insert a wide variety of shapes from InsertShapes. After you place a shape on your worksheet, you can modify the shape by selecting it and dragging its handles. In addition, you can apply built-in shape styles, fill effects, or 3-D effects to the shape. Also, you can group multiple shapes into a single drawing object, which you'll find easier to size or position.

				Illustrations

				Pictures, clip art, and SmartArt can be inserted from the InsertIllustrations group. Figure 1-9 shows some objects on the drawing layer of a worksheet.

				[image: 475362-fg0109.tif]

				Figure 1-9: Objects on a worksheet drawing layer. Excel makes a great doodle pad.

				Linked picture objects

				A linked picture is a shape object that shows a range. When the range is changed, the shape object changes along with it. To use this object, select a range and press Ctrl+C to copy it. Then choose HomeClipboardPasteLinked Picture. This command is useful if you want to print a noncontiguous selection of ranges. You can “take pictures” of the ranges and then paste the pictures together in a single area, which you can then print.

				Controls

				You can insert a number of different controls on a worksheet. These controls come in two flavors — Form controls and ActiveX controls. Using controls on a worksheet can greatly enhance the worksheet's usability — often, without using macros. To insert a control, choose DeveloperControlsInsert. Figure 1-10 shows a worksheet with various controls added to the drawing layer: a check box, two sets of option buttons, and a scroll bar.

				[image: note.eps] The Ribbon's Developer tab is not visible by default. To show the Developer tab, right-click the Ribbon and select Customize The Ribbon to display the Excel Options dialog box. In the list box on the right, place a check mark next to Developer.

				[image: on_the_cd.eps] If you'd like to see how these controls work, the workbook shown in Figure 1-10 is available on the companion CD-ROM. The file is named worksheet controls.xlsx.

				[image: 475362-fg0110.tif]

				Figure 1-10: Excel enables you to add many controls directly to the drawing layer of a worksheet.

				Charts

				Excel, of course, has excellent charting capabilities. As I mention earlier in this chapter, you can store charts on a chart sheet or you can float them on a worksheet.

				Excel offers extensive chart customization options. Selecting a chart displays the Chart Tools contextual tab, which contains basic tools to customize your chart. For more control, press Ctrl+1 to display the Format dialog box for the selected elements. In addition, right-clicking a chart element displays a shortcut menu.

				You can easily create a free-floating chart by selecting the data to be charted and selecting one of the chart types from the InsertCharts group.

				[image: cross_ref.eps] Chapter 17 contains additional information about charts.

				Sparkline graphics

				A new feature in Excel 2010 is Sparkline graphics. A Sparkline is a chart that occupies a single cell. Sparklines are usually used in groups to provide a quick overview of trends in your data. Figure 1-11 shows a worksheet with Sparklines.

				[image: 475362-fg0111.tif]

				Figure 1-11: Sparkline graphics shows trends in your data.

				Customizing Excel

				This section describes two features that enable you to customize Excel — macros and add-ins.

				Macros

				Excel's VBA programming language is a powerful tool that can make Excel perform otherwise impossible feats. You can classify the procedures that you create with VBA into two general types:

				• Macros that automate various aspects of Excel

				• Macros that serve as custom functions that you can use in worksheet formulas

				[image: cross_ref.eps] Part VI of this book describes how to use and create custom worksheet functions using VBA.

				Add-in programs

				An add-in is a program attached to Excel that gives it additional functionality. For example, you can store custom worksheet functions in an add-in. To attach an add-in, use the Add-Ins tab in the Excel Options dialog box.

				Excel ships with quite a few add-ins, and you can purchase or download many third-party add-ins from online services. My Power Utility Pak is an example of an add-in (use the coupon in the back of the book to order a copy at a discounted price).

				[image: cross_ref.eps] Chapter 23 describes how to create your own add-ins that contain custom worksheet functions.

				Internet Features

				Excel includes a number of features that relate to the Internet. For example, you can save a worksheet or an entire workbook in HTML format, accessible in a Web browser. In addition, you can insert clickable hyperlinks (including e-mail addresses) directly into cells.

				You can also create Web queries to bring in data stored in a corporate intranet or on the Internet.

				Analysis Tools

				Excel is certainly no slouch when it comes to analysis. After all, most people use a spreadsheet for analysis. Many analytical tasks can be handled with formulas, but Excel offers many other options, which I discuss in the following sections.

				Database access

				Over the years, most spreadsheets have enabled users to work with simple flat database tables. Excel's database features fall into two main categories:

				• Worksheet databases: The entire database is stored in a worksheet. In theory, an Excel worksheet database can have no more than 1,048,575 records (because the top row holds the field names) and 16,384 fields (one per column). In practice, such a large database is not possible.

				• External databases: The data is stored outside Excel, such as in an Access file or in SQL Server.

				Generally, when the cell pointer resides within a worksheet database, Excel recognizes it and displays the field names whenever possible. For example, if you move the cell pointer within a worksheet database and choose the DataSort & FilterSort command, Excel allows you to select the sort keys by choosing field names from a drop-down list.

				A particularly useful feature, filtering, enables you to display only the records that you want to see. When Filter mode is on, you can filter the data by selecting values from pull-down menus (which appear below the field names when you choose the DataSort & FilterFilter command). Rows that don't meet the filter criteria are hidden. See Figure 1-12 for an example.

				If you convert a worksheet database into a table (by using InsertTablesTable), filtering is turned on automatically.

				[image: 475362-fg0112.eps]

				Figure 1-12: Excel's Filter feature makes it easy to view only the database records that meet your criteria.

				If you prefer, you can use the traditional spreadsheet database techniques that involve criteria ranges. To do so, choose the DataSort & FilterAdvanced command.

				[image: cross_ref.eps] Chapter 9 provides additional details regarding worksheet lists and databases.

				Excel can automatically insert (or remove) subtotal formulas in a table that is set up as a database. It also creates an outline from the data so that you can view only the subtotals or any level of detail that you desire.

				Outlines

				A worksheet outline is often useful when working with hierarchical data, such as budgets. Excel can create an outline automatically by examining the formulas in your worksheet (use the DataOutlineSubtotal command). After you've created an outline, you can collapse or expand the outline to display various levels of details. Figure 1-13 shows an example of a worksheet outline.

				[image: 475362-fg0113.tif]

				Figure 1-13: Excel can automatically insert subtotal formulas and create outlines.

				Scenario management

				Scenario management is storing input values that drive a model. For example, if you have a sales forecast, you may create scenarios such as best case, worst case, and most likely case.

				Excel's Scenario Manager can handle only simple scenario-management tasks, but most users find it adequate. However, it is definitely easier than trying to keep track of different scenarios manually.

				Pivot tables

				One of Excel's most powerful tools is the pivot table, which enables you to display summarized data in just about any way possible. Data for a pivot table comes from a worksheet database (or table) or an external database, and it is stored in a special cache, which enables Excel to recalculate data rapidly after a pivot table is altered.

				[image: cross_ref.eps] Chapter 18 contains additional information about pivot tables.

				As a companion to a pivot table, Excel also supports the pivot chart feature. Pivot charts enable you to link a chart to a pivot table.

				Auditing capabilities

				Excel also offers useful auditing capabilities that help you identify errors or track the logic in an unfamiliar spreadsheet. To access this feature, choose commands in the FormulasFormula Auditing group.

				[image: cross_ref.eps] Refer to Chapter 21 for more information about Excel's auditing features.

				Solver add-in

				For specialized linear and nonlinear problems, Excel's Solver add-in calculates solutions to what-if scenarios based on adjustable cells, constraint cells, and, optionally, cells that must be maximized or minimized. Excel 2010 comes with a new version of Solver.

				Protection Options

				Excel offers a number of different protection options. For example, you can protect formulas from being overwritten or modified, protect a workbook's structure, and protect your VBA code.

				Protecting formulas from being overwritten

				In many cases, you may want to protect your formulas from being overwritten or modified. To do so, you must unlock the cells that you will allow to be overwritten and then protect the sheet. First select the cells that may be overwritten and choose HomeCellsFormatLock to unlock those cells. (The command toggles the Locked status.) Next, choose HomeCellsFormatProtect Sheet to show the Protect Sheet dialog box. Here you can specify a password if desired.

				[image: note.eps] By default, all cells are locked. Locking and unlocking cells has no effect, however, unless you have a protected worksheet.

				When you protect a worksheet, the Protect Sheet dialog box (see Figure 1-14) lets you select which elements won't be protected. For example, you can allow users to sort data or use AutoFiltering on a protected sheet.

				[image: 475362-fg0114.eps]

				Figure 1-14: Select which elements to protect in the Protect Sheet dialog box.

				You can also hide your formulas so they won't appear in the Excel Formula bar when the cell is activated. To do so, select the formula cells and press Ctrl+1 to display the Format Cells dialog box. Click the Protection tab and make sure that the Hidden check box is selected.

				Protecting a workbook's structure

				When you protect a workbook's structure, you can't add or delete sheets. Use the ReviewChangesProtect Workbook command to display the Protect Structure and Windows dialog box, as shown in Figure 1-15. Make sure that you enable the Structure check box. If you also mark the Windows check box, the window can't be moved or resized.

				[image: 475362-fg0115.eps]

				Figure 1-15: To protect your workbook's structure, select the Structure check box.

				[image: caution.eps] Keep in mind that Excel is not really a secure application. The protection features, even when used with a password, are intended to prevent casual users from accessing various components of your workbook. Anyone who really wants to defeat your protection can probably do so by using readily available password-cracking utilities.

				Password-protecting a workbook

				In addition to protecting individual sheets and the structure of the workbook, you can require a password to open the workbook. To set a password, choose FileInfoProtect WorkbookEncrypt With Password to display the Encrypt Document dialog box (see Figure 1-16). In this dialog box, you can specify a password to open the workbook.

				[image: 475362-fg0116.eps]

				Figure 1-16: Use the Encrypt Document dialog box to specify a password for a workbook.

			

			
		

	
		
			
				Chapter 2: Basic Facts about Formulas

				In This Chapter

				• How to enter, edit, and paste names into formulas

				• The various operators used in formulas

				• How Excel calculates formulas

				• Cell and range references used in formulas

				• How to make an exact copy of a formula

				• How to convert formulas to values

				• How to prevent formulas from being viewed

				• The types of formula errors

				• Circular reference messages and correction techniques

				• Excel's goal seeking feature

				This chapter serves as a basic introduction to using formulas in Excel. Although I direct its focus on newcomers to Excel, even veteran Excel users may find some new information here.

				Entering and Editing Formulas

				This section describes the basic elements of a formula. It also explains various ways of entering and editing your formulas.

				Formula elements

				A formula entered into a cell can consist of five elements:

				• Operators: These include symbols such as + (for addition) and * (for multiplication).

				• Cell references: These include named cells and ranges that can refer to cells in the current worksheet, cells in another worksheet in the same workbook, or even cells in a worksheet in another workbook.

				• Values or text strings: Examples include 7.5 (a value) and “Year-End Results” (a string, enclosed in quotes).

				• Worksheet functions and their arguments: These include functions such as SUM or AVERAGE and their arguments. Function arguments appear in parentheses, and provide input for the function's calculations.

				• Parentheses: These control the order in which expressions within a formula are evaluated.

				Entering a formula

				When you type an equal sign into an empty cell, Excel assumes that you are entering a formula because a formula always begins with an equal sign. Excel's accommodating nature also permits you to begin your formula with a minus sign or a plus sign. However, Excel always inserts the leading equal sign after you enter the formula.

				As a concession to former Lotus 1-2-3 users, Excel also allows you to use an “at” symbol (@) to begin a formula that starts with a function. For example, Excel accepts either of the following formulas:

				=SUM(A1:A200)

				@SUM(A1:A200)

				However, after you enter the second formula, Excel replaces the @ symbol with an equal sign.

				You can enter a formula into a cell in one of two ways: Enter it manually, or enter it by pointing to cells that are used in the formula. I discuss each of these methods in the following sections.

				Entering a Formula Manually

				Entering a formula manually involves, well, entering a formula manually. You simply activate a cell and type an equal sign (=) followed by the formula. As you type, the characters appear in the cell as well as in the Formula bar. You can, of course, use all the normal editing keys when typing a formula. After you insert the formula, press Enter.

				[image: note.eps] When you type an array formula, you must press Ctrl+Shift+Enter rather than just Enter. An array formula is a special type of formula, which I discuss in Part IV.

				After you press Enter, the cell displays the result of the formula. The formula itself appears in the Formula bar when the cell is activated.

				Entering a formula by pointing

				The other method of entering a formula still involves some manual typing, but you can simply point to the cell references instead of typing them manually. For example, to enter the formula =A1+A2 into cell A3, follow these steps:

				1. Move the cell pointer to cell A3.

				2. Type an equal sign (=) to begin the formula.

				 Notice that Excel displays Enter in the left side of the status bar.

				3. Press ↑ twice.

				 As you press this key, notice that Excel displays a moving border around the cell and that the cell reference (A1) appears in cell A3 and in the Formula bar. Also notice that Excel displays Point in the status bar.

				 If you prefer, you can use your mouse and click cell A1.

				4. Type a plus sign (+).

				 The moving border becomes a solid blue border around A1, and Enter reappears in the status bar. The cell cursor also returns to the original cell (A3).

				5. Press ↑ one more time. A2 adds to the formula.

				 If you prefer, you can use your mouse and click cell A2.

				6. Press Enter to end the formula.

				 Like with typing the formula manually, the cell displays the result of the formula, and the formula appears in the Formula bar when the cell is activated.

				 If you prefer, you can use your mouse and click the check mark icon next to the Formula bar.

				This method might sound a bit tedious, but it's actually very efficient once you get the hang of it. Pointing to cell addresses rather than entering them manually is almost always faster and more accurate.

				Pasting names

				As I discuss in Chapter 3, you can assign a name to a cell or range. If your formula uses named cells or ranges, you can type the name in place of the address or choose the name from a list and have Excel insert the name for you automatically.

				To insert a name into a formula, position your cursor in the formula where you want the name entered and use one of these two methods:

				• Press F3 to display the Paste Name dialog box. Select the name and click OK.

				• Take advantage of the Formula AutoComplete feature. When you type a letter while constructing a formula, Excel displays a list of matching options. These options include functions and names. Use the down-arrow key (↓) to select the name and then press Tab to insert the name in your formula.

				Spaces and line breaks

				Normally, you enter a formula without using any spaces. However, you can use spaces (and even line breaks) within your formulas. Doing so has no effect on the formula's result but can make the formula easier to read. To enter a line break in a formula, press Alt+Enter. Figure 2-1 shows a formula that contains spaces and line breaks.

				[image: tip.eps] To make the Formula bar display more than one line, drag the border below the Formula bar downward.

				[image: 475362-fg0201.tif]

				Figure 2-1: This formula contains spaces and line breaks.

				Formula limits

				A formula can consist of up to about 8,000 characters. In the unlikely event that you need to create a formula that exceeds this limit, you must break the formula up into multiple formulas. You also can opt to create a custom function by using Visual Basic for Applications (VBA).

				[image: cross_ref.eps] Part VI focuses on creating custom functions.

				Sample formulas

				If you follow the above instructions for entering formulas, you can create a variety of formulas. This section provides a look at some sample formulas.

				• The following formula multiplies 150 × .01, returning 1.5. This formula uses only literal values, so it doesn't seem very useful. However, it may be useful to show your work when you review your spreadsheet later.

				=150*.01

				• This formula adds the values in cells A1 and A2:

				=A1+A2

				• The next formula subtracts the value in the cell named Expenses from the value in the cell named Income:

				=Income–Expenses

				• The following formula uses the SUM function to add the values in the range A1:A12.

				=SUM(A1:A12)

				• The next formula compares cell A1 with cell C12 by using the = operator. If the values in the two cells are identical, the formula returns TRUE; otherwise, it returns FALSE.

				=A1=C12

				• This final formula subtracts the value in cell B3 from the value in cell B2 and then multiplies the result by the value in cell B4:

				=(B2–B3)*B4

				Editing formulas

				If you make changes to your worksheet, you may need to edit formulas. Or if a formula returns one of the error values described later in this chapter, you might need to edit the formula to correct the error. You can edit your formulas just as you edit any other cell.

				Here are several ways to get into cell edit mode:

				• Double-click the cell. This enables you to edit the cell contents directly in the cell. This technique works only if the Double-click Allows Editing Directly in Cell check box is selected on the Advanced tab in the Excel Options dialog box.

				• Press F2. This enables you to edit the cell contents directly in the cell. If the Double-click Allows Editing Directly in Cell check box is not selected, the editing will occur in the Formula bar.

				• Select the formula cell that you want to edit and then click in the Formula bar. This enables you to edit the cell contents in the Formula bar.

				When you edit a formula, you can select multiple characters by dragging the mouse over them or by holding down Shift while you use the arrow keys. You can also press Home or End to select from the cursor position to the beginning or end of the current line of the formula.

				[image: tip.eps] Suppose you have a lengthy formula that contains an error, and Excel won't let you enter it because of the error. In this case, you can convert the formula to text and tackle it again later. To convert a formula to text, just remove the initial equal sign (=). When you're ready to return to editing the formula, insert the initial equal sign to convert the cell contents back to a formula.

[image: sb_button.eps]

				Using the Formula bar as a calculator

				If you simply need to perform a calculation, you can use the Formula bar as a calculator. For example, enter the following formula into any cell:

				=(145*1.05)/12

				Because this formula always returns the same result, you may prefer to store the formula's result rather than the formula. To do so, press F2 to edit the cell. Then press F9, followed by Enter. Excel stores the formula's result (12.6875), rather than the formula. This technique also works if the formula uses cell references.

				This technique is most useful when you use worksheet functions. For example, to enter the square root of 221 into a cell, type =SQRT(221), press F9, and then press Enter. Excel enters the result: 14.8660687473185. You also can use this technique to evaluate just part of a formula. Consider this formula:

				=(145*1.05)/A1

				If you want to convert just the expression within the parentheses to a value, get into cell edit mode and select the part that you want to evaluate. In this example, select 145*1.05. Then press F9 followed by Enter. Excel converts the formula to the following:

				=(152.25)/A1



				Using Operators in Formulas

				As previously discussed, an operator is the basic element of a formula. An operator is a symbol that represents an operation. Table 2-1 shows the Excel-supported operators.

				Table 2-1: Excel-Supported Operators


					
						
								
								Symbol

							
								
								Operator

							
						

						
								
								+

							
								
								Addition

							
						

						
								
								–

							
								
								Subtraction

							
						

						
								
								/

							
								
								Division

							
						

						
								
								*

							
								
								Multiplication

							
						

						
								
								%

							
								
								Percent*

							
						

						
								
								&

							
								
								Text concatenation

							
						

						
								
								^

							
								
								Exponentiation

							
						

						
								
								=

							
								
								Logical comparison (equal to)

							
						

						
								
								>

							
								
								Logical comparison (greater than)

							
						

						
								
								<

							
								
								Logical comparison (less than)

							
						

						
								
								>=

							
								
								Logical comparison (greater than or equal to)

							
						

						
								
								<=

							
								
								Logical comparison (less than or equal to)

							
						

						
								
								<>

							
								
								Logical comparison (not equal to)

							
						

					
				

				*Percent isn't really an operator, but it functions similarly to one in Excel. Entering a percent sign after a number divides the number by 100. If the value is not part of a formula, Excel also formats the cell as percent.

				Reference operators

				Excel supports another class of operators known as reference operators; see Table 2-2. Reference operators, described in the following list, work with cell references.

				Table 2-2: Reference Operators

				
					
						
								
								Symbol

							
								
								Operator

							
						

						
								
								: (colon)

							
								
								Range. Produces one reference to all the cells between two references.

							
						

						
								
								, (comma)

							
								
								Union. Combines multiple cell or range references into one reference.

							
						

						
								
								 (single space)

							
								
								Intersection. Produces one reference to cells common to two references.

							
						

					
				

				Sample formulas that use operators

				These examples of formulas use various operators:

				• The following formula joins (concatenates) the two literal text strings (each enclosed in quotes) to produce a new text string: Part-23A:

				=”Part-”&”23A”

				• The next formula concatenates the contents of cell A1 with cell A2:

				=A1&A2

				 Usually, concatenation is used with text, but concatenation works with values as well. For example, if cell A1 contains 123 and cell A2 contains 456, the preceding formula would return the value 123456. Note that, technically, the result is a text string. However, if you use this string in a mathematical formula, Excel treats it as a number. Many Excel functions will ignore this “number” because they are designed to ignore text.

				• The following formula uses the exponentiation (^) operator to raise 6 to the third power, to produce a result of 216:

				=6^3

				• A more useful form of the preceding formula uses a cell reference instead of the literal value. Note this example that raises the value in cell A1 to the third power:

				=A1^3

				• This formula returns the cube root of 216 (which is 6):

				=216^(1/3)

				• The next formula returns TRUE if the value in cell A1 is less than the value in cell A2. Otherwise, it returns FALSE:

				=A1<A2

				 Logical comparison operators also work with text. If A1 contains Alpha and A2 contains Gamma, the formula returns TRUE because Alpha comes before Gamma in alphabetical order.

				• The following formula returns TRUE if the value in cell A1 is less than or equal to the value in cell A2. Otherwise, it returns FALSE:

				=A1<=A2

				• The next formula returns TRUE if the value in cell A1 does not equal the value in cell A2. Otherwise, it returns FALSE:

				=A1<>A2

				• Unlike some other spreadsheets (such as Lotus 1-2-3), Excel doesn't have logical AND and OR operators. Rather, you use functions to specify these types of logical operators. For example, this formula returns TRUE if cell A1 contains either 100 or 1000:

				=OR(A1=100,A1=1000)

				This last formula returns TRUE only if both cell A1 and cell A2 contain values less than 100:

				=AND(A1<100,A2<100)

				Operator precedence

				You can (and should) use parentheses in your formulas to control the order in which the calculations occur. As an example, consider the following formula that uses references to named cells:

				=Income–Expenses*TaxRate

				The goal is to subtract expenses from income and then multiply the result by the tax rate. But, if you enter the preceding formula, you discover that Excel computes the wrong answer. The formula multiplies expenses by the tax rate and then subtracts the result from the income. In other words, Excel does not necessarily perform calculations from left to right (as you might expect).

				The correct way to write this formula is

				=(Income–Expenses)*TaxRate

				To understand how this works, you need to be familiar with operator precedence — the set of rules that Excel uses to perform its calculations. Table 2-3 lists Excel's operator precedence. Operations are performed in the order listed in the table. For example, multiplication is performed before subtraction.

[image: sb_button.eps]

				Subtraction or negation?

				One operator that can cause confusion is the minus sign (–), which you use for subtraction. However, a minus sign can also be a negation operator, which indicates a negative number.

				Consider this formula:

				=–3^2

				Excel returns the value 9 (not –9). The minus sign serves as a negation operator, and has a higher precedence than all other operators. The formula is evaluated as “negative 3, squared.” Using parentheses clarifies it:

				=(–3)^2

				The formula is not evaluated like this:

				=–(3^2)

				This is another example of why using parentheses, even if they are not necessary, is a good idea.



				Use parentheses to override Excel's built-in order of precedence. Returning to the previous example, the formula without parentheses is evaluated using Excel's standard operator precedence. Because multiplication has a higher precedence, the Expenses cell multiplies by the TaxRate cell. Then, this result is subtracted from Income — producing an incorrect calculation.

				The correct formula uses parentheses to control the order of operations. Expressions within parentheses always get evaluated first. In this case, Expenses is subtracted from Income, and the result multiplies by TaxRate.

				Table 2-3: Operator Precedence in Excel Formulas

				
					
						
								
								Symbol

							
								
								Operator

							
						

						
								
								Colon (:), comma (,), space( )

							
								
								Reference

							
						

						
								
								–

							
								
								Negation

							
						

						
								
								%

							
								
								Percent

							
						

						
								
								^

							
								
								Exponentiation

							
						

						
								
								* and /

							
								
								Multiplication and division

							
						

						
								
								+ and –

							
								
								Addition and subtraction

							
						

						
								
								&

							
								
								Text concatenation

							
						

						
								
								=, <, >, <=, >=, and <>

							
								
								Comparison

							
						

					
				

				Nested parentheses

				You can also nest parentheses in formulas — that is, put parentheses inside of parentheses. When a formula contains nested parentheses, Excel evaluates the most deeply nested expressions first and works its way out. The following example of a formula uses nested parentheses:

				=((B2*C2)+(B3*C3)+(B4*C4))*B6

				This formula has four sets of parentheses. Three sets are nested inside the fourth set. Excel evaluates each nested set of parentheses and then sums the three results. This sum is then multiplied by the value in B6.

				It's a good idea to make liberal use of parentheses in your formulas even when they aren't necessary. Using parentheses clarifies the order of operations and makes the formula easier to read. For example, if you want to add 1 to the product of two cells, the following formula does the job:

				=A1*A2+1

				Because of Excel's operator precedence rules, the multiplication will be performed before the addition. Therefore, parentheses are not necessary. You may find it much clearer, however, to use the following formula even though it contains superfluous parentheses:

				=(A1*A2)+1

				[image: tip.eps] Every left parenthesis, of course, must have a matching right parenthesis. If you have many levels of nested parentheses, you may find it difficult to keep them straight. Fortunately, Excel lends a hand in helping you match parentheses. When editing a formula, matching parentheses are colored the same, although the colors can be difficult to distinguish if you have a lot of parentheses. Also, when the cursor moves over a parenthesis, Excel momentarily displays the parenthesis and its matching parenthesis in bold. This lasts for less than a second, so watch carefully.

				In some cases, if your formula contains mismatched parentheses, Excel may propose a correction to your formula. Figure 2-2 shows an example of Excel's AutoCorrect feature in action.

[image: sb_button.eps]

				Don't hard-code values

				When you create a formula, think twice before using a literal value in the formula. For example, if your formula calculates a 7.5 percent sales tax, you may be tempted to enter a formula such as

				=A1*.075

				A better approach is to insert the sales tax rate into a cell and use the cell reference in place of the literal value. This makes it easier to modify and maintain your worksheet. For example, if the sales tax range changes to 7.75 percent, you need to modify every formula that uses the old value. If the tax rate is stored in a cell, you simply change one cell and all the formulas recalculate using the new value.



				[image: caution.eps] Simply accepting the correction proposed in the dialog box is tempting, but be careful. In many cases, the proposed formula, although syntactically correct, isn't the formula that you want. In the following example, I omitted the closing parenthesis after January. In Figure 2-2, Excel proposed this correction:

				=SUM(January/SUM(Total))

				In fact, the correct formula is

				=SUM(January)/SUM(Total)

				[image: 475362-fg0202.eps]

				Figure 2-2: Excel's Formula AutoCorrect feature often suggests a correction to an erroneous formula.

				Calculating Formulas

				You've probably noticed that the formulas in your worksheet get calculated immediately. If you change any cells that the formula uses, the formula displays a new result with no effort on your part. This occurs when Excel's Calculation mode is set to Automatic. In this mode (the default mode), Excel follows certain rules when calculating your worksheet:

				• When you make a change (enter or edit data or formulas, for example), Excel calculates immediately those formulas that depend on new or edited data.

				• If working on a lengthy calculation, Excel temporarily suspends calculation when you need to perform other worksheet tasks; it resumes when you finish.

				• Formulas are evaluated in a natural sequence. For instance, if a formula in cell D12 depends on the result of a formula in cell D11, cell D11 is calculated before D12.

				Sometimes, however, you may want to control when Excel calculates formulas. For example, if you create a worksheet with thousands of complex formulas, you may find that things can slow to a snail's pace while Excel does its thing. In this case, you can set Excel's Calculation mode to Manual. Do this by choosing FormulasCalculationCalculation OptionsManual.

				When you work in manual Calculation mode, Excel displays Calculate in the status bar when you have any uncalculated formulas. The FormulasCalculation group contains two controls that, when clicked, perform a calculation: Calculate Now and Calculate Sheet. In addition to these controls, you can use the following shortcut keys to recalculate the formulas:

				• F9: Calculates the formulas in all open workbooks (same as the Calculate Now control).

				• Shift+F9: Calculates only the formulas in the active worksheet. It does not calculate other worksheets in the same workbook (same as the Calculate Sheet control).

				• Ctrl+Alt+F9: Forces a complete recalculation of all open workbooks. Use it if Excel (for some reason) doesn't seem to return correct calculations.

				• Ctrl+Shift+Alt+F9: Rechecks all the dependent formulas and then forces a recalculation of all open workbooks.

				[image: caution.eps] Contrary to what you might expect, Excel's Calculation mode isn't specific to a particular worksheet. When you change Excel's Calculation mode, it affects all open workbooks — not just the active workbook. Also, the initial Calculation mode is set by the Calculation mode saved with the first workbook that you open.

				Cell and Range References

				Most formulas reference one or more cells by using the cell or range address (or the name if it has one). Cell references come in four styles; the dollar sign differentiates them:

				• Relative: The reference is fully relative. When you copy the formula, the cell reference adjusts to its new location.

				 Example: A1

				• Absolute: The reference is fully absolute. When you copy the formula, the cell reference does not change.

				 Example: $A$1

				• Row Absolute: The reference is partially absolute. When you copy the formula, the column part adjusts, but the row part does not change.

				 Example: A$1

				• Column Absolute: The reference is partially absolute. When you copy the formula, the row part adjusts, but the column part does not change.

				 Example: $A1

				Creating an absolute or a mixed reference

				When you create a formula by pointing to cells, all cell and range references are relative. To change a reference to an absolute reference or a mixed reference, you must do so manually by adding the dollar signs. Or when you enter a cell or range address, you can press the F4 key to cycle among all possible reference modes.

				If you think about it, you may realize that the only reason you would ever need to change a reference is if you plan to copy the formula.

				Figure 2-3 demonstrates an absolute reference in a formula. Cell D2 contains a formula that multiples the quantity (cell B2) by the price (cell C2) and then by the sales tax (cell B7):

				=(B2*C2)*$B$7

				[image: 475362-fg0203.tif]

				Figure 2-3: This worksheet demonstrates the use of an absolute reference.

				The reference to cell B7 is an absolute reference. When you copy the formula in cell D2 to the cells below, the $B$7 reference always points to the sales tax cell. Using a relative reference (B7) results in incorrect results in the copied formulas.

				Figure 2-4 demonstrates the use of mixed references. Note the formula in cell C3:

				=$B3*C$2

				This formula calculates the area for various lengths (listed in column B) and widths (listed in row 2). After you enter the formula, it can then be copied down and across. Because the formula uses absolute references to row 2 and column B, each copied formula produces the correct result. If the formula uses relative references, copying the formula causes the references to adjust and produce the wrong results.

				[image: 475362-fg0204.tif]

				Figure 2-4: An example of using mixed references in a formula.

[image: sb_button.eps]

				A1 versus R1C1 notation

				Normally, Excel uses A1 notation. Each cell address consists of a column letter and a row number. However, Excel also supports R1C1 notation. In this system, cell A1 is referred to as cell R1C1, cell A2 as R2C1, and so on.

				To change to R1C1 notation, choose FileOptions to open the Excel Options dialog box, click the Formulas tab, and place a check mark next to the R1C1 Reference Style option. Now, notice that the column letters all change to numbers. And all the cell and range references in your formulas also adjust.

				Look at the following examples of formulas using standard notation and R1C1 notation. The formula is assumed to be in cell B1 (also known as R1C2).



					
						
								
								Standard

							
								
								R1C1

							
						

						
								
								=A1+1

							
								
								=RC[–1]+1

							
						

						
								
								=$A$1+1

							
								
								=R1C1+1

							
						

						
								
								=$A1+1

							
								
								=RC1+1

							
						

						
								
								=A$1+1

							
								
								=R1C[–1]+1

							
						

						
								
								=SUM(A1:A10)

							
								
								=SUM(RC[–1]:R[9]C[–1])

							
						

						
								
								=SUM($A$1:$A$10)

							
								
								=SUM(R1C1:R10C1)

							
						

					
				

				If you find R1C1 notation confusing, you're not alone. R1C1 notation isn't too bad when you're dealing with absolute references. When relative references are involved, though, the brackets can drive you nuts.

				
				The numbers in brackets refer to the relative position of the references. For example, R[–5]C[–3] specifies the cell that appears five rows above and three columns to the left. Conversely, R[5]C[3] references the cell that appears five rows below and three columns to the right. If you omit the brackets (or the numbers), it specifies the same row or column. For example, R[5]C refers to the cell five rows below in the same column.

				Although you probably won't use R1C1 notation as your standard system, it does have at least one good use. R1C1 notation makes it very easy to spot an erroneous formula. When you copy a formula, every copied formula is exactly the same in R1C1 notation. This remains true regardless of the types of cell references you use (relative, absolute, or mixed). Therefore, you can switch to R1C1 notation and check your copied formulas. If one looks different from its surrounding formulas, it's probably incorrect.

				However, you can take advantage of the background formula auditing feature, which can flag potentially incorrect formulas. I discuss this feature in Chapter 21.


				
				Referencing other sheets or workbooks

				A formula can use references to cells and ranges that are in a different worksheet. To refer to a cell in a different worksheet, precede the cell reference with the sheet name followed by an exclamation point. Note this example of a formula that uses a cell reference in a different worksheet (Sheet2):

				=Sheet2!A1+1

				You can also create link formulas that refer to a cell in a different workbook. To do so, precede the cell reference with the workbook name (in square brackets), the worksheet name, and an exclamation point (!), like this:

				=[Budget.xlsx]Sheet1!A1+1

				If the workbook name or sheet name in the reference includes one or more spaces, you must enclose it (and the sheet name) in single quotation marks. For example:

				='[Budget Analysis.xlsx]Sheet1'!A1+A1

				If the linked workbook is closed, you must add the complete path to the workbook reference. For example:

				='C:\MSOffice\Excel\[Budget Analysis.xlsx]Sheet1'!A1+A1

				Although you can enter link formulas directly, you can also create the reference by using the normal pointing methods discussed earlier. To do so, make sure that the source file is open. Normally, you can create a formula by pointing to results in relative cell references. But, when you create a reference to another workbook by pointing, Excel always creates absolute cell references. If you plan to copy the formula to other cells, you must edit the formula to make the references relative.

				[image: caution.eps] Working with links can be tricky and may cause some unexpected problems. For example, if you use the FileSave As command to make a backup copy of the source workbook, you automatically change the link formulas to refer to the new file (not usually what you want). You can also mess up your links by renaming the source workbook file.

				Making an Exact Copy of a Formula

				When you copy a formula, Excel adjusts the formula's cell references when you paste it to a different location. Usually, adjusting the cell references is exactly what you want. Sometimes, however, you may want to make an exact copy of the formula. You can do this by converting the cell references to absolute references, as discussed earlier — but this isn't always desirable.

				A better approach is to select the formula while in edit mode and then copy it to the Clipboard as text. There are several ways to do this. Here I present a step-by-step example of how to make an exact copy of the formula in A1 and copy it to A2:

				1. Select cell A1 and press F2 to activate edit mode.

				2. Press Ctrl+Home to move the cursor to the start of the formula, followed by Ctrl+Shift+End to select all the formula text.

				 Or you can drag the mouse to select the entire formula.

				 Note that holding down the Ctrl key is necessary when the formula is more than one line long, but optional for formulas that are a single line.

				3. Choose HomeClipboardCopy (or press Ctrl+C).

				 This copies the selected text to the Clipboard.

				4. Press Esc to end edit mode.

				5. Activate cell A2.

				6. Press F2, for edit mode.

				7. Choose HomeClipboardPaste (or press Ctrl+V), followed by Enter. 

				 This operation pastes an exact copy of the formula text into cell A2.

				You can also use this technique to copy just part of a formula to use in another formula. Just select the part of the formula that you want to copy by dragging the mouse or by pressing the Shift+arrow keys. Then use any of the available techniques to copy the selection to the Clipboard. You can then paste the text to another cell.

				Formulas (or parts of formulas) copied in this manner won't have their cell references adjusted when you paste them to a new cell. This is because you copy the formulas as text, not as actual formulas.

				Another technique for making an exact copy of a formula is to edit the formula and remove its initial equal sign. This converts the formula to text. Then, copy the “nonformula” to a new location. Finally, edit both the original formula and the copied formula by inserting the initial equal sign.

				Converting Formulas to Values

				If you have a range of formulas that always produce the same result (that is, dead formulas), you may want to convert them to values. You can use the HomeClipboardPasteValues command to do this.

				Suppose that range A1:A10 contains formulas that calculate a result that never changes. To convert these formulas to values:

				1. Select A1:A10.

				2. Choose HomeClipboardCopy (or press Ctrl+C).

				3. Choose HomeClipboardPasteValues.

				4. Press Enter or Esc to cancel paste mode.

				You can also take advantage of a Smart Tag. In Step 3 in the preceding list, press Ctrl+V to paste. A Smart Tag appears at the lower-right corner of the range. Click the Smart Tag and select one of the Paste Values icons (see Figure 2-5).

				[image: 475362-fg0205.tif]

				Figure 2-5: A Smart Tag appears after pasting data.

				This technique is very useful when you use formulas as a means to convert cells. For example, assume that you have a list of names (in uppercase) in column A. You want to convert these names to proper case. In order to do so, you need to create formulas in a separate column; then convert the formulas to values and replace the original values in column A. The following steps illustrate how to do this:

				1. Insert a new column after column A.

				2. Insert the following formula into cell B1:

				=PROPER(A1)

				3. Copy the formula down column B, to accommodate the number of entries in column A.

				 Column B then displays the values in column A, but in proper case.

				4. Select all the names in column B.

				5. Choose HomeClipboardCopy.

				6. Select cell A1.

				7. Choose HomeClipboardPasteValues.

				8. Press Enter or Esc to cancel paste mode.

				9. Delete column B.

[image: sb_button.eps]

				When to use AutoFill rather than formulas

				Excel's AutoFill feature provides a quick way to copy a cell to adjacent cells. AutoFill also has some other uses that may even substitute for formulas in some cases. I'm surprised to find that many experienced Excel users don't take advantage of the AutoFill feature, which can save a lot of time.

				For example, if you need a list of values from 1 to 100 to appear in A1:A100, you can do it with formulas. You type 1 in cell A1, type the formula =A1+1 into cell A2, and then copy the formula to the 98 cells below.

				You can also use AutoFill to create the series for you without using a formula. To do so, type 1 into cell A1 and 2 into cell A2. Select A1:A2 and drag the fill handle down to cell A100. (The fill handle is the small square at the lower-right corner of the active cell.) When you use AutoFill in this manner, Excel analyzes the selected cells and uses this information to complete the series. If cell A1 contains 1 and cell A2 contains 3, Excel recognizes this pattern and fills in 5, 7, 9, and so on. This also works with decreasing series (10, 9, 8, and so on) and dates. If there is no discernible pattern in the selected cells, Excel performs a linear regression and fills in values on the calculated trend line.

				Excel also recognizes common series names such as months and days of the week. If you type Monday into a cell and then drag its fill handle, Excel fills in the successive days of the week. You also can create custom AutoFill lists using the Custom Lists panel in the Excel Options dialog box. Finally, if you drag the fill handle with the right mouse button, Excel displays a shortcut menu to enable you to select an AutoFill option.



				Hiding Formulas

				In some cases, you may not want others to see your formulas. For example, you may have a special formula you developed that performs a calculation proprietary to your company. You can use the Format Cells dialog box to hide the formulas contained in these cells.

				To prevent one or more formulas from being viewed:

				1. Select the formula or formulas.

				2. Right-click and choose Format Cells to show the Format Cells dialog box (or Press Ctrl+1).

				3. In the Format Cells dialog box, click the Protection tab.

				4. Place a check mark in the Hidden check box, as shown in Figure 2-6.

				5. Use the ReviewProtect command to protect the worksheet.

				 To prevent others from unprotecting the sheet, specify a password in the Protect Sheet dialog box.

				[image: 475362-fg0206.eps]

				Figure 2-6: Use the Format Cells dialog box to change the Hidden and Locked status of a cell or range.

				By default, all cells are locked. Protecting a sheet prevents any locked cells from being changed. So, you should unlock any cells that require user input before protecting your sheet.

				[image: caution.eps] Be aware that it's very easy to crack the password for a worksheet. So, this technique of hiding your formulas does not ensure that no one can view your formulas.

				Errors in Formulas

				It's not uncommon to enter a formula only to find that the formula returns an error. Table 2-4 lists the types of error values that may appear in a cell that has a formula.

				Formulas may return an error value if a cell that they refer to has an error value. This is known as the ripple effect: A single error value can make its way to lots of other cells that contain formulas that depend on that cell.

				Table 2-4: Excel Error Values

				
					
						
								
								Error Value

							
								
								Explanation

							
						

						
								
								#DIV/0!

							
								
								The formula attempts to divide by zero (an operation not allowed on this planet). This also occurs when the formula attempts to divide by an empty cell.

							
						

						
								
								#NAME?

							
								
								The formula uses a name that Excel doesn't recognize. This can happen if you delete a name used in the formula or if you misspell a function.

							
						

						
								
								#N/A

							
								
								The formula refers (directly or indirectly) to a cell that uses the NA function to signal unavailable data. This error also occurs if a lookup function does not find a match.

							
						

						
						
								
								#NULL!

							
								
								The formula uses an intersection of two ranges that don't intersect. (I describe range intersection in Chapter 3.)

							
						

						
								
								#NUM!

							
								
								A problem occurs with a value; for example, you specify a negative number where a positive number is expected.

							
						

						
								
								#REF!

							
								
								The formula refers to an invalid cell. This happens if the cell has been deleted from the worksheet.

							
						

						
								
								#VALUE!

							
								
								The formula includes an argument or operand of the wrong type. An operand refers to a value or cell reference that a formula uses to calculate a result.

							
						

					
				

				[image: note.eps] If the entire cell fills with hash marks (#########), this usually means that the column isn't wide enough to display the value. You can either widen the column or change the number format of the cell. The cell also fills with hash marks if it contains a formula that returns an invalid date or time.

				Depending on your settings, formulas that return an error may display a Smart Tag. You can click this Smart Tag to get more information about the error or to trace the calculation steps that led to the error. Refer to Chapter 21 for more information about this feature.

				Dealing with Circular References

				When you enter formulas, you may occasionally see a message from Excel like the one shown in Figure 2-7. This indicates that the formula you just entered will result in a circular reference.

				A circular reference occurs when a formula refers to its own value, either directly or indirectly. For example, if you type =A1 into cell A3, =A3 into cell B3, and =B3 into cell A1, this produces a circular reference because the formulas create a circle where each formula depends on the one before it. Every time the formula in A3 is calculated, it affects the formula in B3, which in turn affects the formula in A1. The result of the formula in A1 then causes A3 to recalculate, and the calculation circle starts all over again.

				[image: 475362-fg0207.eps]

				Figure 2-7: Excel's way of telling you that your formula contains a circular reference.

				When you enter a formula that contains a circular reference, Excel displays a dialog box with two options: OK and Cancel.

				Normally, you'll want to correct any circular references, so you should click OK. After you do so, Excel inserts tracing arrows and displays the Help topic for circular references. The status bar displays Circular References: A3, in this case. To resolve the circular reference, choose FormulasFormula AuditingError CheckingCircular References to see a list of the cells involved in the circular reference. Click each cell in turn and try to locate the error. If you cannot determine whether the cell is the cause of the circular reference, navigate to the next cell on the Circular References submenu. Continue reviewing each cell on the Circular References submenu until the status bar no longer reads Circular References.

				[image: cross_ref.eps] In a few situations, you may want to use a circular reference intentionally. Refer to Chapter 16 for some examples.

				[image: tip.eps] Instead of navigating to each cell using the Circular References submenu, you can click the tracer arrows to quickly jump between cells.

				If you ignore the circular reference message (by clicking Cancel), Excel enables you to enter the formula and displays a message in the status bar reminding you that a circular reference exists. In this case, the message reads Circular References: A3. If you activate a different worksheet or workbook, the message simply displays Circular References (without the cell reference).

				[image: caution.eps] Excel doesn't warn you about a circular reference if you have the Enable Iterative Calculation setting turned on. You can check this in the Excel Options dialog box (in the Calculation section of the Formulas tab). If this option is checked, Excel performs the circular calculation the number of times specified in the Maximum Iterations field (or until the value changes by less than .001 — or whatever other value appears in the Maximum Change field). You should, however, keep the Enable Iterative Calculation setting off so that you'll be warned of circular references. Generally, a circular reference indicates an error that you must correct.

				When the formula in a cell refers to that cell, the cause of the circular reference is quite obvious and is, therefore, easy to identify and correct. For this type of circular reference, Excel does not show tracer arrows. For an indirect circular reference, like in the preceding example, the tracer arrows can help you identify the problem.

				Goal Seeking

				Many spreadsheets contain formulas that enable you to ask questions, such as, “What would be the total profit if sales increase by 20 percent?” If you set up your worksheet properly, you can change the value in one cell to see what happens to the profit cell.

				Goal seeking serves as a useful feature that works in conjunction with your formulas. If you know what a formula result should be, Excel can tell you which values of one or more input cells you need to produce that result. In other words, you can ask a question such as, “What sales increase is needed to produce a profit of $1.2 million?”

				Single-cell goal seeking (also known as backsolving) represents a rather simple concept. Excel determines what value in an input cell produces a desired result in a formula cell. You can best understand how this works by walking through an example.

				A goal seeking example

				Figure 2-8 shows a mortgage loan worksheet that has four input cells (C4:C7) and four formula cells (C10:C13). The formulas calculate various values using the input cell. The formulas are

				C10: =(1–C5)*C4

				C11: =PMT(C7/12,C6,–C10)

				C12: =C11*C6

				C13: =C12–C10

				[image: 475362-fg0208.tif]

				Figure 2-8: This worksheet presents a simple demonstration of goal seeking.

				Imagine that you're in the market for a new home and you know that you can afford $1,200 per month in mortgage payments. You also know that a lender can issue a fixed-rate mortgage loan for 6.00 percent, based on an 80 percent loan-to-value (a 20 percent down payment). The question is, “What is the maximum purchase price you can handle?” In other words, what value in cell C4 causes the formula in cell C11 to result in $1,200? You can plug values into cell C4 until C11 displays $1,200. A more efficient approach lets Excel determine the answer.

				To answer this question, choose DataData ToolsWhat-If AnalysisGoal Seek. Excel displays the Goal Seek dialog box, as shown in Figure 2-9. Completing this dialog box resembles forming the following sentence: Set cell C11 to 1200 by changing cell C4. Enter this information in the dialog box by either typing the cell references or by pointing with the mouse. Click OK to begin the goal seeking process.

				[image: 475362-fg0209.tif]

				Figure 2-9: The Goal Seek dialog box.

				Almost immediately, Excel announces that it has found the solution and displays the Goal Seek status box. This box tells you the target value and what Excel came up with. In this case, Excel found an exact value. The worksheet now displays the found value in cell C4 ($250,187). As a result of this value, the monthly payment amount is $1,200. Now, you have two options:

				• Click OK to replace the original value with the found value.

				• Click Cancel to restore your worksheet to its original form before you chose Goal Seek.

				More about goal seeking

				If you think about it, you may realize that Excel can't always find a value that produces the result that you're looking for — sometimes a solution doesn't exist. In such a case, the Goal Seek Status box informs you of that fact. Other times, however, Excel may report that it can't find a solution even though you believe one exists. In this case, you can adjust the current value of the changing cell to a value closer to the solution, and then reissue the command. If that fails, double-check your logic and make sure that the formula cell does indeed depend on the specified changing cell.

				Like all computer programs, Excel has limited precision. To demonstrate this, enter =A1^2 into cell A2. Then, choose DataData ToolsWhat-If AnalysisGoal Seek to find the value in cell A1 that causes the formula to return 16. Excel returns a value of 4.00002269 — close to the square root of 16, but certainly not exact. You can adjust the precision in the Calculation section of the Formulas tab in the Excel Options dialog box (make the Maximum change value smaller).

				In some cases, multiple values of the input cell produce the same desired result. For example, the formula =A1^2 returns 16 if cell A1 contains either –4 or +4. If you use goal seeking when two solutions exist, Excel gives you the solution that is nearest to the current value in the cell.

				Perhaps the main limitation of the Goal Seek command is that it can find the value for only one input cell. For example, it can't tell you what purchase price and what down payment percent result in a particular monthly payment. If you want to change more than one variable at a time, use the Solver add-in.

			

			
			
		

	
		
			
				Chapter 3: Working with Names

				In This Chapter

				• An overview and the advantages of using names in Excel

				• The difference between workbook- and worksheet-level names

				• Working with the Name Manager dialog box

				• Shortcuts for creating cell and range names

				• How to create names that extend across multiple worksheets

				• How to perform common operations with range and cell names

				• How Excel maintains cell and range names

				• Potential problems that may crop up when you use names

				• The secret behind names, and examples of named constants and named formulas

				• Examples of advanced techniques that use names

				Most intermediate and advanced Excel users are familiar with the concept of named cells or ranges. Naming cells and ranges is an excellent practice and offers several important advantages. As you'll see in this chapter, Excel supports other types of names — and the power of this concept may surprise you.

				What's in a Name?

				You can think of a name as an identifier for something in a workbook. This “something” can consist of a cell, a range, a chart, a shape, and so on. If you provide a name for a range, you can then use that name in your formulas. For example, suppose your worksheet contains daily sales information stored in the range B2:B200. Further, assume that cell C1 contains a sales commission rate. The following formula returns the sum of the sales, multiplied by the commission rate:

				=SUM(B2:B200)*C1

				This formula works fine, but its purpose is not at all clear. To help clarify the formula, you can define a descriptive name for the daily sales range and another descriptive name for cell C1. Assume, for this example, that the range B2:B200 is named DailySales and cell C1 is named CommissionRate. You can then rewrite the formula to use the names instead of the actual range addresses:

				=SUM(DailySales)*CommissionRate

				As you can see, using names instead of cell references makes the formula self-documenting and much easier to understand.

				Using named cells and ranges offers a number of advantages:

				• Names make your formulas more understandable and easier to use, especially for people who didn't create the worksheet. Obviously, a formula such as =Income–Taxes is more intuitive than =D20–D40.

				• When entering formulas, a descriptive range name (such as Total_Income) is easier to remember than a cell address (such as AC21). And typing a name is less likely to result in an error than entering a cell or range address.

				• You can quickly move to areas of your worksheet either by using the Name box, located at the left side of the Formula bar (click the arrow for a drop-down list of defined names), or by choosing HomeEditingFind & SelectGo To (or F5) and specifying the range name.

				• When you select a named cell or range, its name appears in the Name box. This is a good way to verify that your names refer to the correct cells.

				• You may find that creating formulas is easier if you use named cells. You can easily insert a name into a formula by using the drop-down list that's displayed when you enter a formula.

				• Macros are easier to create and maintain when you use range names rather than cell addresses.

				A Name's Scope

				Before I explain how to create and work with names, it's important to understand that all names have a scope. A name's scope defines where you can use the name. Names are scoped at either of two levels:

				• Workbook-level names: Can be used in any worksheet. This is the default type of range name.

				• Worksheet-level names: Can be used only in the worksheet in which they are defined, unless they are preceded with the worksheet's name. A workbook may contain multiple worksheet-level names that are identical.

				Referencing names

				You can refer to a workbook-level name just by using its name from any sheet in the workbook. For worksheet-level names, you must precede the name with the name of the worksheet unless you're using it on its own worksheet.

				For example, assume that you have a workbook with two sheets, Sheet1 and Sheet2. In this workbook, you have Total_Sales (a workbook-level name), North_Sales (a worksheet-level name on Sheet1), and South_Sales (a worksheet-level name on Sheet2). On Sheet1 or Sheet2, you can refer to Total_Sales by simply using the name:

				=Total_Sales

				If you're on Sheet1 and you want to refer to North_Sales, you can use a similar formula because North_Sales is defined on Sheet1:

				=North_Sales

				However, if you want to refer to South_Sales on Sheet1, you'll need to do a little more work. Sheet1 can't “see” the name South_Sales because it's defined on another sheet. Sheet1 can only see workbook-level names and worksheet-level names defined on Sheet1. To refer to South_Sales on Sheet1, prefix the name with the worksheet name and an exclamation point:

				=Sheet2!South_Sales

				[image: tip.eps] If your worksheet name contains a space, enclose the worksheet name in single quotes when referring to a name defined on that sheet:

				='My Sheet'!My_Name

				Generally, it's a good practice to scope your names as narrowly as possible. If you want to use a name on only one worksheet, set that name's scope at the worksheet level. For names that you want to use throughout your workbook, a workbook-level scope is more appropriate.

				[image: note.eps] Only the worksheet-level names on the current sheet appear in the Name box. Similarly, only worksheet-level names on the current sheet appear in the list under FormulasDefined NamesUse in Formulas.

				Referencing names from another workbook

				Chapter 2 describes how to use links to reference cells or ranges in other workbooks. The same rules apply when using names defined in another workbook.

				For example, the following formula uses a range named MonthlySales, defined in a workbook named Budget.xlsx (which is assumed to be open):

				=AVERAGE(Budget.xlsx!MonthlySales)

				If the name MonthlySales is a worksheet-level name on Sheet1, the formula looks like this:

				=AVERAGE([Budget.xlsx]Sheet1!MonthlySales)

				Conflicting names

				Using worksheet-level names can be a bit confusing because Excel lets you define worksheet-level names even if the workbook contains the same name as a workbook-level name. In such a case, the worksheet-level name takes precedence over the workbook-level name but only in the worksheet in which you defined the sheet-level name.

				For example, you can define a workbook-level name of Total for a cell on Sheet1. You can also define a worksheet-level name of Sheet2!Total. When Sheet2 is active, Total refers to the worksheet-level name. When any other sheet is active, Total refers to the workbook-level name. Confusing? Probably. To make your life easier, I recommend that you simply avoid using the same name at the workbook and worksheet levels.

				One way you can avoid this type of conflict is to adopt a naming convention when you create names. By using a naming convention, your names will tell you more about themselves. For instance, you could prefix all your workbook-level names with wb and your worksheet-level names with ws. With this method, you'll never confuse wbTotal with wsTotal.

				The Name Manager

				Now that you understand the concept of scope, you can start creating and using names. Excel has a handy feature for maintaining names called the Name Manager, shown in Figure 3-1.

				To display the Name Manager, choose FormulasDefined NamesName Manager. Within this dialog box, you can view, create, edit, and delete names. In the Name Manager main window, you can see the current value of the name, what the name refers to, the scope of the name, and any comments that you've written. The names are sortable, and the columns are resizable, allowing you to see your names in many different ways. If you use a lot of names, you can also apply some predefined filters to view only the names that interest you.

				Note that the Name Manager dialog box is resizable. Drag the lower-right corner to make it wider or taller.

				[image: 475362-fg0301.eps]

				Figure 3-1: The Excel Name Manager dialog box.

				Creating names

				The Name Manager contains a New button for creating new names. The New button displays the New Name dialog box, as shown in Figure 3-2.

				[image: 475362-fg0302.eps]

				Figure 3-2: The New Name dialog box.

				In the New Name dialog box, you name the name, define its scope and what it refers to, and (optionally) add any comments about the name to help yourself and others understand its purpose. The Refers To field is a standard RefEdit control, meaning that you can select cells or type a cell reference or formula similar to how you would do it in the Formula bar.

				[image: tip.eps] The keyboard shortcut for displaying the Name Manager is Ctrl+F3.

				Editing names

				Clicking the Edit button in the Name Manager displays the Edit Name dialog box, which looks strikingly similar to the New Name dialog box. You can change any property of your name except the scope. If you change the Name field, all the formulas in your workbook that use that name will be updated.

				[image: tip.eps] To change the scope of a name, you must delete the name and re-create it. If you're careful to use the same name, your formulas that use that name will still work.

				The Edit Name dialog box isn't the only way to edit a name. If the only property that you want to change is the Refers To property, you can do it right in the Name Manager dialog box. At the bottom of the dialog box is the field labeled Refers To. Simply select the name that you'd like to edit in the main window and change the reference in the Refers To field.

				[image: tip.eps] If you edit the contents of the Refers To field manually, the status bar displays Point, indicating that you're in point mode. If you try to use keys such as the arrows, Home, or End, you'll find that you're navigating around the worksheet rather than editing the Refers To text. This is a constant source of frustration to many Excel users. But there's a simple solution. To switch from point mode to edit mode, press F2 and note that the status bar changes to show Edit.

				Deleting names

				Clicking the Delete button in the Name Manager permanently removes the selected name from your workbook. Excel warns you first because this action cannot be undone.

				[image: caution.eps] Unfortunately, Excel does not replace deleted names with the original cell references. Any formulas that use a name that you delete will display the #NAME? error.

				Shortcuts for Creating Cell and Range Names

				Excel provides several ways to create names for cells and ranges other than the Name Manager. I discuss these methods in this section, along with some other relevant information that pertains to names.

				The New Name dialog box

				You can access the New Name dialog box by choosing FormulasDefined NamesDefine Name. The New Name dialog box displayed is identical in form and function to the one from the New button on the Name Manager dialog box.

				[image: note.eps] A single cell or range can have any number of names. I can't think of a good reason to use more than one name, but Excel does permit it. If a cell or range has multiple names, the Name box always displays the name that's first alphabetically when you select the cell or range.

				A name can also refer to a noncontiguous range of cells. You can select a noncontiguous range by pressing Ctrl while you select various cells or ranges with the mouse.

[image: sb_button.eps]

				Rules for naming names

				Although Excel is quite flexible about the names that you can define, it does have some rules:

				• Names can't contain any spaces. You might want to use an underscore or a period character to simulate a space (such as Annual_Total or Annual.Total).

				• You can use any combination of letters and numbers, but the name must begin with a letter or underscore. A name can't begin with a number (such as 3rdQuarter) or look like a cell reference (such as Q3 or TAX2010).

				• You cannot use symbols, except for underscores and periods. Although not documented, I've found that Excel also permits a backslash (\) and question mark (?) as long as they don't appear as the first character in a name.

				• Names are limited to 255 characters. I can't think of a single reason anyone would want to create a name anywhere near 255 characters in length.

				• You can use single letters (except for R or C). However, generally I don't recommend this because it also defeats the purpose of using meaningful names.

				• Names are not case sensitive. The name AnnualTotal is the same as annualtotal. Excel stores the name exactly as you type it when you define it, but it doesn't matter how you capitalize the name when you use it in a formula.

				Excel also uses a few names internally for its own use. Although you can create names that override Excel's internal names, you should avoid doing so unless you know what you're doing. Generally, avoid using the following names: Print_Area, Print_Titles, Consolidate_Area, Database, Criteria, Extract, FilterDatabase, and Sheet_Title.



				Creating names using the Name box

				A faster way to create a name for a cell or range is to use the Name box. The Name box is the drop-down list box to the left of the Formula bar. Select the cell or range to name, click the Name box, type the name, and then press Enter to create the name. If a name already exists, you can't use the Name box to change the range to which that name refers. Attempting to do so simply selects the original range. You must use the Name Manager dialog box to change the reference for a name.

				[image: caution.eps] When you type a name in the Name box, you must press Enter to actually record the name. If you type a name and then click in the worksheet, Excel won't create the name.

				The Name box serves double-duty by also providing a quick way to activate a named cell or range. To select a named cell or range, click the Name box and choose the name, as shown in Figure 3-3. This selects the named cell or range. Oddly, the Name box does not have a keyboard shortcut. In other words, you can't access the Name box by using the keyboard; you must use the mouse. After you click the Name box, however, you can use the direction keys and Enter to choose a name.

				Notice that the Name box is resizable. To make the Name box wider, just click the right side and drag it to the right. The Name box shares space with the Formula bar, so if you make the Name box wider, the Formula bar gets narrower.

				[image: 475362-fg0303.tif]

				Figure 3-3: The Name box provides a quick way to activate a named cell or range.

				[image: tip.eps] Names created using the Name box are workbook-level in scope by default. If you want to create a worksheet-level name, type the worksheet's name and an exclamation point before the name (for example, Sheet2!Total). Because the Name box works only on the currently selected range, typing a worksheet name other than the active worksheet results in an error.

				Creating names automatically 

				You may have a worksheet containing text that you want to use for names of adjacent cells or ranges. Figure 3-4 shows an example of such a worksheet. In this case, you might want to use the text in column A to create names for the corresponding values in column B. Excel makes this very easy to do.

				[image: 475362-fg0304.tif]

				Figure 3-4: Excel makes it easy to create names by using text in adjacent cells.

				To create names by using adjacent text, start by selecting the name text and the cells that you want to name. (These can consist of individual cells or ranges of cells.) The names must be adjacent to the cells that you're naming. (A multiple selection is allowed.) Then choose FormulasDefined NamesCreate from Selection (or Ctrl+Shift+F3). Excel displays the Create Names from Selection dialog box, as shown in Figure 3-5.

				The check marks in this dialog box are based on Excel's analysis of the selected range. For example, if Excel finds text in the first row of the selection, it proposes that you create names based on the top row. If Excel doesn't guess correctly, you can change the check boxes. Click OK, and Excel creates the names. Note that when Excel creates names using text in cells, it does not include those text cells in the named range.

				[image: 475362-fg0305.tif]

				Figure 3-5: The Create Names from Selection dialog box.

				If the text in a cell would result in an invalid name, Excel modifies the name to make it valid. For example, if a cell contains the text Net Income (which is invalid for a name because it contains a space), Excel converts the space to an underscore character and creates the name Net_Income. If Excel encounters a value or a formula instead of text, however, it doesn't convert it to a valid name. It simply doesn't create a name.

				[image: caution.eps] Double-check the names that Excel creates. Sometimes, the Create Names from Selection dialog box works counterintuitively. Figure 3-6 shows a small table of text and values. Now imagine that you select the entire table, choose FormulasDefined NamesCreate from Selection, and then accept Excel's suggestions (Top row and Left column options). What range does Product refer to? You might expect it to refer to A2:A6 — or maybe even B1:C1. But the Product name actually refers to B2:C6. If the upper-left cell of the selection contains text and you choose the Top row and Left column options, Excel uses that text for the name of the entire set of data — excluding the top row and left column. So, before you accept the names that Excel creates, take a minute to make sure that they refer to the correct ranges.

				[image: 475362-fg0306.tif]

				Figure 3-6: Using the Create Names from Selection dialog box to create names from the data in this table may produce unexpected results.

				Naming entire rows and columns

				Sometimes it makes sense to name an entire row or column. Often, a worksheet is used to store information that you enter over a period of time. The sheet in Figure 3-7 is an example of such a worksheet. If you create a name for the data in column B, you need to modify the name's reference each day you add new data. The solution is to name the entire column.

				[image: 475362-fg0307.tif]

				Figure 3-7: This worksheet, which tracks daily sales, uses a named range that consists of an entire column.

				For example, you might name column B as DailySales. If this range were on Sheet2, its reference would appear like this:

				=Sheet2!$B:$B

				To define a name for an entire column, select the column by clicking the column letter. Then, type the name in the Name box and press Enter (or use the New Name dialog box to create the name).

				After defining the name, you can use it in a formula. The following formula, for example, returns the sum of all values in column B:

				=SUM(DailySales)

				Names created by Excel

				Excel creates some names on its own. For example, if you set a print area for a sheet, Excel creates the name Print_Area. If you set repeating rows or columns for printing, you also have a worksheet-level name called Print_Titles. When you execute a query that returns data to a worksheet, Excel assigns a name to the data that is returned. Also, many of the add-ins that ship with Excel create hidden names. (See the “Hidden names” sidebar.)

				You can modify the reference for any of the names that Excel creates automatically, but make sure that you understand the consequences.

[image: sb_button.eps]

				Hidden names

				Some Excel macros and add-ins create hidden names. These names exist in a workbook but don't appear in the Name Manager dialog box or the Name box. For example, the Solver add-in creates a number of hidden names. Normally, you can just ignore these hidden names. However, sometimes these hidden names create problems. If you copy a sheet to another workbook, the hidden names are also copied, and they may create a link that is very difficult to track down.

				Unfortunately, Excel's Name Manager doesn't display hidden names. Here's a simple Visual Basic for Applications (VBA) procedure that lists all hidden names in the active workbook. The macro adds a new worksheet, and the list is written to that worksheet.

				Sub ListHiddenNames()

				 Dim n As Name, r As Long

				 Worksheets.Add

				 r = 1

				 For Each n In ActiveWorkbook.Names

				 If Not n.Visible Then

				 Cells(r, 1) = n.Name

				 Cells(r, 2) = “'” & n.RefersTo

				 r = r + 1

				 End If

				 Next n

				End Sub



				Creating Multisheet Names

				Names can extend into the third dimension; in other words, they can extend across multiple worksheets in a workbook. You can't simply select the multisheet range and type a name in the Name box, however. You must use the New Name dialog box to create a multisheet name. The syntax for a multisheet reference looks like this:

				FirstSheet:LastSheet!RangeReference

				In Figure 3-8, a multisheet name, DataCube, defined for A1:C3, extends across Sheet1, Sheet2, and Sheet3.

				[image: 475362-fg0308.eps]

				Figure 3-8: Create a multisheet name.

				You can, of course, simply type the multisheet range reference in the Refers To field. If you want to create the name by pointing to the range, though, you'll find it a bit tricky. Even if you begin by selecting a multisheet range, Excel does not use this selected range address in the New Name dialog box.

				Follow this step-by-step procedure to create a name called DataCube that refers to the range A1:C3 across three worksheets (Sheet1, Sheet2, and Sheet3):

				1. Activate Sheet1.

				2. Choose FormulasDefined NamesDefine Name to display the New Name dialog box.

				3. Type DataCube in the Name field.

				4. Highlight the range reference in the Refers To field, and press Delete to delete the range reference.

				5. Click the sheet tab for Sheet1.

				6. Press Shift and click the sheet tab for Sheet3.

				 At this point the Refers To field contains:

				='Sheet!Sheet3'!

				7. Select the range A1:C3 in Sheet1 (which is still the active sheet).

				 The following appears in the Refers To field:

				='Sheet1:Sheet3'!$A$1:$C$3

				8. Because the Refers To field now has the correct multisheet range address, click OK to close the New Name dialog box.

				After you define the name, you can use it in your formulas. For example, the following formula returns the sum of the values in the range named DataCube:

				=SUM(DataCube)

				[image: note.eps] Multisheet names do not appear in the Name box or in the Go To dialog box (which appears when you choose HomeEditingFind & Select & Go To). In other words, Excel enables you to define the name, but it doesn't give you a way to automatically select the cells to which the name refers. However, multisheet names do appear in the Formula AutoComplete drop-down list that appears when you type a formula.

				If you insert a new worksheet into a workbook that uses multisheet names, the multisheet names include the new worksheet — as long as the sheet resides between the first and last sheet in the name's definition. In the preceding example, a worksheet inserted between Sheet1 and Sheet2 will be included in the DataCube range. However, a worksheet inserted before Sheet1 or after Sheet3 will not be included.

				If you delete the first or last sheet included in a multisheet name, Excel changes the name's range in the Refers To field automatically. In the preceding example, deleting Sheet1 causes the Refers To range of DataCube to change to

				='Sheet2:Sheet3'!$A$1:$C$3

				Multisheet names should always be workbook level in scope. Multisheet names that are worksheet level will work properly but will display an error in the Name Manager dialog box.

				Working with Range and Cell Names

				After you create range or cell names, you can work with them in a variety of ways. This section describes how to perform common operations with range and cell names.

				Creating a list of names

				If you create a large number of names, you may need to know the ranges that each name refers to, particularly if you're trying to track down errors or document your work.

				You might want to create a list of all names (and their corresponding addresses) in the workbook. To create a list of names, first move the cell pointer to an empty area of your worksheet. (The two-column name list, created at the active cell position, overwrites any information at that location.) Use the FormulasDefined NamesUse in FormulaPaste Names command (or press F3). Excel displays the Paste Name dialog box (see Figure 3-9) that lists all the defined names. To paste a list of names, click the Paste List button.

				[image: 475362-fg0309.eps]

				Figure 3-9: The Paste Name dialog box.

				[image: caution.eps] The list of names does not include hidden names, or worksheet-level names that appear in sheets other than the active sheet.

				The list of names pasted to your worksheet occupies two columns. The first column contains the names, and the second column contains the corresponding range addresses. The range addresses in the second column consist of text strings that look like formulas. You can convert such a string to an actual formula by editing the cell. Press F2 and then press Enter. The string then converts to a formula. If the name refers to a single cell, the formula displays the cell's current value. If the name refers to a range, the formula may return a #VALUE! error, or, in the case of multisheet names, a #REF! error.

				[image: cross_ref.eps] I discuss formula errors such as #VALUE! and #REF! in Chapter 21.

				Using names in formulas

				After you define a name for a cell or range, you can use it in a formula. For example, the following formula calculates the sum of the values in the range named UnitsSold:

				=SUM(UnitsSold)

				Recall from the section on scope that when you write a formula that uses a worksheet-level name on the sheet in which it's defined, you don't need to include the worksheet name in the range name. If you use the name in a formula on a different worksheet, however, you must use the entire name (sheet name, exclamation point, and name). For example, if the name UnitsSold represents a worksheet-level name defined on Sheet1, the following formula (on a sheet other than Sheet1) calculates the total of the UnitsSold range:

				=SUM(Sheet1!UnitsSold)

				Defined names also appear in the Formula AutoComplete drop-down list. To use Formula AutoComplete, begin typing the defined name until it is highlighted on the list and then press Tab to complete the entry. Or, use the down arrow key (↓) to select a name from the list.

				If you use a nonexistent name in a formula, Excel displays a #NAME? error, indicating that it cannot find the name you are trying to use. Often, this means that you misspelled the name.

				Using the intersection operators with names

				Excel's range intersection operator is a single space character. The following formula, for example, displays the sum of the cells at the intersection of two ranges: B1:C20 and A8:D8:

				=SUM(B1:C20 A8:D8)

				The intersection of these two ranges consists of two cells: B8 and C8.

				The intersection operator also works with named ranges. Figure 3-10 shows a worksheet containing named ranges that correspond to the row and column labels. For example, January refers to B2:E2, and North refers to B2:B13. The following formula returns the contents of the cell at the intersection of the January range and the North range:

				=January North

				Using a space character to separate two range references or names is known as explicit intersection because you explicitly tell Excel to determine the intersection of the ranges.

				[image: 475362-fg0310.tif]

				Figure 3-10: This worksheet contains named ranges that correspond to row and column labels.

				Excel can also perform implicit intersections, which occur when Excel chooses a value from a multicell range based on the row or column of the formula that contains the reference. An example should clear this up. Figure 3-11 shows a worksheet that contains a range (B3:B8) named MyData. Cell D5 contains the simple formula shown here:

				=MyData

				[image: 475362-fg0311.tif]

				Figure 3-11: Range B3:B8 in this worksheet is named MyData. Cell D5 demonstrates an implicit intersection.

				Notice that cell D5 displays the value from MyData that corresponds to the formula's row. Similarly, if you enter the same formula into any other cell in rows 3 through 8, the formula displays the corresponding value from MyData. Excel performs an implicit intersection using the MyData range and the row that contains the formula. It's as if the following formula is being evaluated:

				=MyData 5:5

				If you enter the formula in a row not occupied by MyData, the formula returns an error because the implicit intersection returns nothing.

				By the way, implicit intersections are not limited to named ranges. In the preceding example, you get the same result if cell D5 contains the following formula (which doesn't use a named range):

				=$B$2:$B$8

				If you use MyData as an argument for a function, implicit intersection applies only if the function argument consists of a single value. For example, if you enter this formula in cell D3, implicit intersection works, and the formula returns 3:

				=POWER(3,MyData)

				But if you enter this formula, implicit intersection does not apply, and the formula returns the sum of all values in the MyData range:

				=SUM(MyData)

				Using the range operator with names

				You can also use the range operator, which is a colon (:), to work with named ranges. Refer to Figure 3-10. For example, this formula returns the sum of the values for North through West for January through March (nine cells):

				=SUM((North January):(West March))

				Referencing a single cell in a multicell named range

				You can use Excel's INDEX function to return a single cell from a multicell range. Assume that range A1:A50 is named DataRange. The following formula displays the second value (the value in A2) in DataRange:

				=INDEX(DataRange,2)

				The second and third arguments for the INDEX function are optional although at least one of them must always be specified. The second argument (used in the preceding formula) specifies the row offset within the DataRange range.

				If DataRange consists of multiple cells in a single row, use a formula like the following one. This formula omits the second argument for the INDEX function, but uses the third argument that specifies the column offset with the DataRange range:

				=INDEX(DataRange,,2)

				If the range consists of multiple rows and columns, use both the second and third arguments for the INDEX function. For example, this formula returns the value in the fourth row and fifth column of a range named DataRange:

				=INDEX(DataRange,4,5)

				Applying names to existing formulas

				When you create a name for a cell or range, Excel does not scan your formulas automatically and replace the cell references with your new name. You can, however, tell Excel to “apply” names to a range of formulas.

				Select the range that contains the formulas that you want to convert. Then choose FormulasDefined NamesDefine NameApply Names. The Apply Names dialog box appears, as shown in Figure 3-12. In the Apply Names dialog box, select which names you want applied to the formulas. Only those names that you select will be applied to the formulas.

				[image: 475362-fg0312.eps]

				Figure 3-12: The Apply Names dialog box.

				[image: tip.eps] To apply names to all the formulas in the worksheet, select a single cell before you display the Apply Names dialog box.

				The Ignore Relative/Absolute check box controls how Excel substitutes the range name for the actual address. A cell or range name is usually defined as an absolute reference. If the Ignore Relative/Absolute check box is selected, Excel applies the name only if the reference in the formula matches exactly. In most cases, you will want to ignore the type of cell reference when applying names.

				If the Use Row and Column Names check box is selected, Excel takes advantage of the intersection operator when applying names. Excel uses the names of row and column ranges that refer to the cells if it cannot find the exact names for the cells. Excel uses the intersection operator to join the names. Clicking the Options button displays some additional options that are available only when you select the Use Row and Column Names check box.

				Applying names automatically when creating a formula

				When you insert a cell or range reference into a formula by pointing, Excel automatically substitutes the cell or range name if it has one.

				In some cases, this feature can be very useful. In other cases, it can be annoying; you may prefer to use an actual cell or range reference instead of the name. For example, if you plan to copy the formula, the range references won't adjust if the reference is a name rather than an address. Unfortunately, you cannot turn off this feature. If you prefer to use a regular cell or range address, you need to type the cell or range reference manually (don't use the pointing technique).

				Unapplying names

				Excel does not provide a direct method for unapplying names. In other words, you cannot replace a name in a formula with the name's actual cell reference automatically. However, you can take advantage of a trick described here. You need to change Excel's Transition Formula Entry option so it emulates Lotus 1-2-3. Choose FileOptions and then click the Advanced tab in the Excel Options dialog box. Under the Lotus Compatibility Settings section, place a check mark next to Transition Formula Entry and then click OK.

				Next, press F2 to edit a formula that contains one or more cell or range names. Press Enter to end cell editing. Next, go back to the Options dialog box and remove the check mark from the Transition Formula Entry check box. You'll find that the edited cell uses relative range references rather than names.

				[image: note.eps] This trick is not documented, and it might not work in all cases, so make sure that you check the results carefully.

				Names with errors

				If you delete the rows or columns that contain named cells or ranges, the names will not be deleted (as you might expect). Rather, each name will contain an invalid reference. For example, if cell A1 on Sheet1 is named Interest and you delete row 1 or column A, Interest then refers to =Sheet1!#REF! (that is, an erroneous reference). If you use Interest in a formula, the formula displays #REF.

				To get rid of this erroneous name, you must delete the name manually using the Delete button in the Name Manager dialog box. Or, you can redefine the name so it refers to a valid cell or range.

				[image: tip.eps] The Name Manager allows you to filter the names that it displays using predefined filters. One of the filters provided, Names with Errors, shows only those names that contain errors, which enables you to quickly locate problem names.

				Viewing named ranges

				When you zoom a worksheet to 39 percent or smaller, you see a border around the named ranges with the name displayed in blue letters, as shown in Figure 3-13. The border and name do not print; they simply help you visualize the named ranges on your sheet.

				[image: 475362-fg0313.tif]

				Figure 3-13: Excel displays range names when you zoom a sheet to 39 percent or less.

				Using names in charts

				When you create a chart, each data series has an associated SERIES formula. The SERIES formula contains references to the ranges used in the chart. If you have a defined range name, you can edit a SERIES formula and replace the range reference with the name. After doing so, the chart series will adjust if you change the definition for the name.

				[image: cross_ref.eps] See Chapter 17 for additional information about charts.

				How Excel Maintains Cell and Range Names

				After you create a name for a cell or range, Excel automatically maintains the name as you edit or modify the worksheet. The following examples assume that Sheet1 contains a workbook-level name (MyRange) that refers to the following nine-cell range:

				=Sheet1!$C$3:$E$5

				Inserting a row or column

				When you insert a row above the named range or insert a column to the left of the named range, Excel changes the range reference to reflect its new address. For example, if you insert a new row 1, MyRange then refers to =Sheet1!$C$4:$E$6.

				If you insert a new row or column within the named range, the named range expands to include the new row or column. For example, if you insert a new column to the left of column E, MyRange then refers to =Sheet1!$C$3:$F$5.

				Deleting a row or column

				When you delete a row above the named range or delete a column to the left of the named range, Excel adjusts the range reference to reflect its new address. For example, if you delete row 1, MyRange refers to =Sheet1!$B$3:$D$5.

				If you delete a row or column within the named range, the named range adjusts accordingly. For example, if you delete column D, MyRange then refers to =Sheet1!$C$3:$D$5.

				If you delete all rows or all columns that make up a named range, the named range continues to exist, but it contains an error reference. For example, if you delete columns C, D, and E, MyRange then refers to =Sheet1!#REF!. Any formulas that use the name also return errors.

				Cutting and pasting

				When you cut and paste an entire named range, Excel changes the reference accordingly. For example, if you move MyRange to a new location beginning at cell A1, MyRange then refers to =Sheet1!$A$1:$C$3. Cutting and pasting only a part of a named range does not affect the name's reference.

				Potential Problems with Names

				Names are great, but they can also cause some problems. This section contains information that you should remember when you use names in a workbook.

				Name problems when copying sheets

				Excel lets you copy a worksheet within the same workbook or to a different workbook. Focus first on copying a sheet within the same workbook. If the copied sheet contains worksheet-level names, those names will also be present on the copy of the sheet, adjusted to use the new sheet name. Usually, this is exactly what you want to happen. However, if the workbook contains a workbook-level name that refers to a cell or range on the sheet that's copied, that name will also be present on the copied sheet. However, it will be converted to a worksheet-level name! That is usually not what you want to happen.

				Consider a workbook that contains one sheet (Sheet1). This workbook has a workbook-level name (BookName) for cell A1 and a worksheet-level name (Sheet1!LocalName) for cell A2. If you make a copy of Sheet1 within the workbook, the new sheet is named Sheet1 (2). You'll find that, after copying the sheet, the workbook contains four names, as shown in Figure 3-14.

				[image: 475362-fg0314.eps]

				Figure 3-14: Copying a worksheet creates duplicated names.

				This proliferation of names when copying a sheet is not only confusing, it can also result in errors that can be difficult to identify. In this case, typing the following formula on the copied sheet displays the contents of cell A1 in the copied sheet:

				=BookName

				In other words, the newly created worksheet-level name (not the original workbook-level name) is being used.

				If you copy the worksheet from a workbook containing a name that refers to a multisheet range, you also copy this name. A #REF! error appears in its Refers To field.

				When you copy a sheet to a new workbook, all the names in the original workbook that refer to cells on the copied sheet are also copied to the new workbook. This includes both workbook-level and worksheet-level names.

				[image: note.eps] Copying and pasting cells from one sheet to another does not copy names, even if the copied range contains named cells.

				Bottom line? You must use caution when copying sheets from a workbook that uses names. After copying the sheet, check the names and delete those that you didn't intend to be copied.

				Name problems when deleting sheets

				When you delete a worksheet that contains cells used in a workbook-level name, you'll find that the name is not deleted. The name remains with the workbook, but it contains an erroneous reference in its Refers To definition.

				Figure 3-15 shows the Name Manager dialog box that displays an erroneous name. The workbook originally contained a sheet named Sheet1, which had a named range (a workbook-level name, MyRange) for A1:F12. After deleting Sheet1, the name MyRange still exists in the workbook, but the Refers To field displays the following:

				=#REF!$A$1:$F$12

				As far as I can tell, keeping erroneous names in a workbook doesn't cause any harm, but it's still a good practice to delete or correct all names that contain an erroneous reference.

				[image: 475362-fg0315.eps]

				Figure 3-15: Deleting the sheet that contains the cell for MyRange causes an erroneous reference.

[image: sb_button.eps]

				Naming objects

				When you add an object to a worksheet (such as a shape or clip art), the object has a default name that reflects the type of object (for example, Rectangle 3 or Text Box 1).

				To change the name of an object, select it, type the new name in the Name box, and press Enter. Naming charts is an exception. To rename a chart, use the Chart ToolsLayoutPropertiesChart Name command.

				Excel is a bit inconsistent with regard to the Name box. Although you can use the Name box to rename an object, the Name box does not display a list of objects. Excel also allows you to define a name with the same name as an object, and two or more objects can even have the same name. The Name Manager dialog box does not list the names of objects.



				The Secret to Understanding Names

				Excel users often refer to named ranges and named cells. In fact, I've used these terms frequently throughout this chapter. Actually, this terminology is not quite accurate.

				Here's the secret to understanding names: When you create a name, you're actually creating a named formula. Unlike a normal formula, a named formula doesn't exist in a cell. Rather, it exists in Excel's memory.

				This is not exactly an earth-shaking revelation, but keeping this “secret” in mind will help you understand the advanced naming techniques that follow.

				When you work with the Name Manager dialog box, the Refers To field contains the formula, and the Name field contains the formula's name. The content of the Refers To field always begins with an equal sign, which makes it a formula.

				As you can see in Figure 3-16, the workbook contains a name (InterestRate) for cell B1 on Sheet1. The Refers To field lists the following formula:

				=Sheet1!$B$1

				[image: 475362-fg0316.eps]

				Figure 3-16: Technically, the name InterestRate is a named formula, not a named cell.

				Whenever you use the name InterestRate, Excel actually evaluates the formula with that name and returns the result. For example, you might type this formula into a cell:

				=InterestRate*1.05

				When Excel evaluates this formula, it first evaluates the formula named InterestRate (which exists only in memory, not in a cell). It then multiplies the result of this named formula by 1.05 and displays the result. This cell formula, of course, is equivalent to the following formula, which uses the actual cell reference instead of the name:

				=Sheet1!$B$1*1.05

				At this point, you may be wondering whether it's possible to create a named formula that doesn't contain any cell references. The answer comes in the next section.

				Naming constants

				Consider a worksheet that generates an invoice and calculates sales tax for a sales amount. The common approach is to insert the sales tax rate value into a cell and then use this cell reference in your formulas. To make things easier, you probably would name this cell something like SalesTax.

				You can handle this situation another way. Figure 3-17 demonstrates the following steps:

				1. Choose FormulasDefined NamesDefine Name to bring up the New Name dialog box.

				2. Type the name (in this case, SalesTax) into the Name field.

				3. Click in the Refers To field, delete its contents and replace it with a simple formula, such as =.075.

				4. Click OK to close the New Name dialog box.

				[image: 475362-fg0317.eps]

				Figure 3-17: Defining a name that refers to a constant.

				The preceding steps create a named formula that doesn't use any cell references. To try it out, enter the following formula into any cell:

				=SalesTax

				This simple formula returns .075, the result of the formula named SalesTax. Because this named formula always returns the same result, you can think of it as a named constant. And you can use this constant in a more complex formula, such as the following:

				=A1*SalesTax

				If you didn't change the scope from the default of Workbook, you can use SalesTax in any worksheet in the workbook.

				Naming text constants

				In the preceding example, the constant consisted of a numeric value. A constant can also consist of text. For example, you can define a constant for a company's name. You can use the New Name dialog box to create the following formula named MS:

				=”Microsoft Corporation”

				Then you can use a cell formula such as

				=”Annual Report: “&MS

				This formula returns the text, Annual Report: Microsoft Corporation.

				[image: note.eps] Names that do not refer to ranges do not appear in the Name box or in the Go To dialog box (which appears when you press F5). This makes sense because these constants don't reside anywhere tangible. They do appear in the Paste Names dialog box and in the Formula AutoComplete drop-down list, however, which does make sense because you'll use these names in formulas.

				As you might expect, you can change the value of the constant at any time by accessing the Name Manager dialog box and simply changing the formula in the Refers To field. When you close the dialog box, Excel uses the new value to recalculate the formulas that use this name.

				Although this technique is useful in many situations, changing the value takes some time. Having a constant located in a cell makes it much easier to modify.

				Using worksheet functions in named formulas

				Figure 3-18 shows another example of a named formula. In this case, the formula is named ThisMonth, and the actual formula is

				=MONTH(TODAY())

				[image: 475362-fg0318.eps]

				Figure 3-18: Defining a named formula that uses worksheet functions.

				The formula in Figure 3-18 uses two worksheet functions. The TODAY function returns the current date, and the MONTH function returns the month number of its date argument. Therefore, you can enter a formula such as the following into a cell and it will return the number of the current month. For example, if the current month is April, the formula returns 4.

				=ThisMonth

				A more useful named formula would return the actual month name as text. To do so, create a formula named MonthName, defined as

				=TEXT(TODAY(),”mmmm”)

				[image: cross_ref.eps] See Chapter 5 for more information about Excel's TEXT function.

				Now enter the following formula into a cell and it will return the current month name as text. In the month of April, the formula returns the text April.

				=MonthName

				Using cell and range references in named formulas

				Figure 3-19 shows yet another example of creating a named formula, this time with a cell reference. This formula, named FirstChar, returns the first character of the contents of cell A1 on Sheet1. This formula uses the LEFT function, which returns characters from the left part of a text string. The named formula is

				=LEFT(Sheet1!$A$1,1)

				[image: 475362-fg0319.eps]

				Figure 3-19: Defining a named formula that uses a cell reference.

				After creating this named formula, you can enter the following formula into a cell. The formula always returns the first character of cell A1 on Sheet1.

				=FirstChar

				The next example uses a range reference in a named formula. Figure 3-20 shows the New Name dialog box when defining the following named formula (named Total).

				=SUM(Sheet1!$A$1:$D$4)

				[image: 475362-fg0320.eps]

				Figure 3-20: Defining a named formula that uses a range reference.

				After creating this named formula, you can enter the following formula into any cell on any sheet. The formula returns the sum of the values in A1:D4 on Sheet1.

				=Total

				Notice that the cell references in the two preceding named formulas are absolute references. By default, all cell and range references in named formulas use an absolute reference, with the worksheet qualifier. But, as you can see in the next section, overriding this default behavior by using a relative cell reference can result in some very interesting named formulas.

				Using named formulas with relative references

				As I noted previously, when you use the New Name dialog box to create a named formula that refers to cells or ranges, the Refers To field always uses absolute cell references and the references include the sheet name qualifier. In this section, I describe how to use relative cell and range references in named formulas.

				Using a relative cell reference

				Begin by following these steps to create a named formula that uses a relative reference:

				1. Start with an empty worksheet.

				2. Select cell A1 (this step is very important).

				3. Choose FormulasDefined NamesDefine Name.

				 This brings up the New Name dialog box.

				4. Type CellToRight in the Name field.

				5. Delete the contents of the Refers To field and type the following formula (don't point to the cell in the sheet):

				=Sheet1!B1

				6. Click OK to close the New Name dialog box.

				7. Type something (anything) into cell B1.

				8. Enter this formula into cell A1:

				=CellToRight

				 You'll find that the formula in A1 simply returns the contents of cell B1.

				Next, copy the formula in cell A1 down a few rows. Then enter some values in column B. You'll find that the formula in column A returns the contents of the cell to the right. In other words, the named formula (CellToRight) acts in a relative manner.

				You can use the CellToRight name in any cell (not just cells in column A). For example, if you enter =CellToRight into cell D12, it returns the contents of cell E12.

				To demonstrate that the formula named CellToRight truly uses a relative cell reference, activate any cell other than cell A1 and display the Name Manager dialog box (see Figure 3-21). You'll see that the Refers To field contains a formula that points one cell to the right of the active cell, not A1. For example, if cell B7 is selected when the Name Manager is displayed, the formula for CellToRight appears as

				=Sheet1!C7

				[image: 475362-fg0321.tif]

				Figure 3-21: The CellToRight named formula varies, depending on the active cell.

				If you use the CellToRight name on a different worksheet, you'll find that it continues to reference the cell to the right — but it's the cell with the same address on Sheet1. This happens because the named formula includes a sheet reference. To modify the named formula so it works on any sheet, follow these steps:

				1. Activate cell A1 on Sheet1.

				2. Choose FormulasDefined NamesName Manager to bring up the Name Manager dialog box.

				3. In the Name Manager dialog box, select the CellToRight item in the list box.

				4. Delete the contents of the Refers To field and type this formula:

				=!B1

				5. Click OK to close the Name Manager dialog box.

				After making this change, you'll find that the CellToRight named formula works correctly on any worksheet in the workbook.

				[image: note.eps] The named formula does not work if you use it in a formula in column XFD because the formula attempts to reference a nonexistent cell. (There is no column to the right of column XFD.)

				Using a relative range reference

				This example expands upon the previous example and demonstrates how to create a named formula that sums the values in ten cells directly to the right of a particular cell. To create this named formula, follow these steps:

				1. Activate cell A1.

				2. Choose FormulasDefined NamesDefine Name to bring up the New Name dialog box.

				3. Type Sum10Cells in the Name field.

				4. Type this formula in the Refers To field:

				=SUM(!B1:!K1)

				After creating this named formula, you can insert the following formula into any cell in any sheet, and it then displays the sum of the ten cells directly to the right:

				=Sum10Cells

				For example, if you enter this formula into cell D12, it returns the sum of the values in the ten-cell range E12:N12.

				Note that because cell A1 was the active cell when you defined the named formula, the relative references used in the formula definition are relative to cell A1. Also note that the sheet name was not used in the formula. Omitting the sheet name (but including the exclamation point) causes the named formula to work in any sheet.

				If you select cell D12 and then bring up the Name Manager dialog box, you'll see that the Refers To field for the Sum10Cells name displays the following:

				=SUM(!E12:!N12)

				[image: note.eps] The Sum10Cells named formula does not work if you use it in a cell that resides in a column beyond column XET. That's because the formula becomes invalid as it tries to reference a nonexistent cell beyond column XFD.

				Using a mixed range reference

				As I discuss in Chapter 2, a cell reference can be absolute, relative, or mixed. A mixed cell reference consists of either of the following:

				• An absolute column reference and a relative row reference (for example, $A1)

				• A relative column reference and an absolute row reference (for example, A$1)

				As you might expect, a named formula can use mixed cell references. To demonstrate, activate cell B1. Use the New Name dialog box to create a formula named FirstInRow, using this formula definition:

				=!$A1

				This formula uses an absolute column reference and a relative row reference. Therefore, it always returns a value in column A. The row depends on the row in which you use the formula. For example, if you enter the following formula into cell F12, it displays the contents of cell A12:

				=FirstInRow

				[image: note.eps] You cannot use the FirstInRow formula in column A because it generates a circular reference — a formula that refers to itself. I discuss circular references in Chapter 16.

				Advanced Techniques That Use Names

				This section presents several examples of advanced techniques that use names. The examples assume that you're familiar with the naming techniques described earlier in this chapter.

				Using the INDIRECT function with a named range

				Excel's INDIRECT function lets you specify a cell address indirectly. For example, if cell A1 contains the text C45, this formula returns the contents of cell C45:

				=INDIRECT(A1)

				The INDIRECT function also works with named ranges. Figure 3-22 shows a worksheet with 12 range names that correspond to the month names. For example, January refers to the range B2:E2. Cell B16 contains the following formula:

				=SUM(INDIRECT(A16))

				This formula returns the sum of the named range entered as text in cell A16.

				[image: tip.eps] You can use the DataData ToolsData Validation command to insert a drop-down list box in cell A16. (Use the List option in the Data Validation dialog box, and specify A2:A13 as the list source.) This allows the user to select a month name from a list; the total for the selected month then displays in B16.

				[image: 475362-fg0322.tif]

				Figure 3-22: Using the INDIRECT function with a named range.

				You can also reference worksheet-level names with the INDIRECT function. For example, suppose you have a number of worksheets named Region1, Region2, and so on. Each sheet contains a worksheet-level name called TotalSales. This formula retrieves the value from the appropriate sheet, using the sheet name typed in cell A1:

				=INDIRECT(A1&”!TotalSales”)

				Using the INDIRECT function to create a named range with a fixed address

				It's possible to create a name that always refers to a specific cell or range, even if you insert new rows or columns. For example, suppose you want a range named UpperLeft to always refer to the range A1. If you create the name using standard procedures, you'll find that inserting a new row 1 causes the UpperLeft range to change to A2. Or inserting a new column A causes the UpperLeft range to change to B1. To create a name that uses a fixed address that never changes, create a named formula using the following Refers To definition:

				=INDIRECT(“$A$1”)

				After creating this named formula, UpperLeft will always refer to cell A1, even if you insert new rows or columns. The INDIRECT function, in the preceding formula, lets you specify a cell address indirectly by using a text argument. Because the argument appears in quotation marks, it never changes.

				Using arrays in named formulas

				An array is a collection of items. You can visualize an array as a single-column vertical collection, a single-row horizontal collection, or a multirow and multicolumn collection.

				[image: cross_ref.eps] Part IV of this book discusses arrays and array formulas, but this topic is also relevant when discussing names.

				You specify an array by using brackets. A comma or semicolon separates each item in the array. Use a comma to separate items arranged horizontally and use a semicolon to separate items arranged vertically.

				Use the New Name dialog box to create a formula named MonthNames that consists of the following formula definition:

				={“Jan”,”Feb”,”Mar”,”Apr”,”May”,”Jun”,”Jul”,”Aug”,”Sep”,”Oct”,”Nov”,”Dec”}

				This formula defines a 12-item array of text strings, arranged horizontally.

				[image: note.eps] When you type this formula, make sure that you include the brackets. Entering an array formula into the New Name dialog box is different from entering an array formula into a cell.

				After you define the MonthNames formula, you can use it in a formula. However, your formula needs to specify which array item to use. The INDEX function is perfect for this. For example, the following formula returns Aug:

				=INDEX(MonthNames,8)

				You can also display the entire 12-item array, but it requires 12 adjacent cells to do so. For example, to enter the 12 items of the array into A1:L1, follow these steps:

				1. Use the New Name dialog box to create the formula named MonthNames.

				2. Select the range A1:L1.

				3. Type =MonthNames in the Formula bar.

				4. Press Ctrl+Shift+Enter.

				Using Ctrl+Shift+Enter tells Excel to insert an array formula into the selected cells. In this case, the single formula is entered into 12 adjacent cells in Figure 3-23. Excel places brackets around an array formula to remind you that it's a special type of formula. If you examine any cell in A1:L1, you'll see its formula listed as

				{=MonthNames}

				[image: 475362-fg0323.tif]

				Figure 3-23: You can enter a named formula that contains a 12-item array into 12 adjacent cells.

				Creating a dynamic named formula

				A dynamic named formula is a named formula that refers to a range not fixed in size. You may find this concept difficult to grasp, so a quick example is in order.

				Examine the worksheet shown in Figure 3-24. This sheet contains a listing of sales by month, through the month of May.

				[image: 475362-fg0324.tif]

				Figure 3-24: You can use a dynamic named formula to represent the sales data in column B.

				Suppose you want to create a name (SalesData) for the data in column B, and you don't want this name to refer to empty cells. In other words, the reference for the SalesData range would change each month as you add a new sales figure. You could, of course, use the Name Manager dialog box to change the range name definition each month. Or, you could create a dynamic named formula that changes automatically as you enter new data.

				To create a dynamic named formula, start by re-creating the worksheet shown in Figure 3-24. Then follow these steps:

				1. Bring up the New Name dialog box.

				2. Type SalesData in the Name field.

				3. Type the following formula in the Refers To field:

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

				4. Click OK to close the New Name dialog box.

				The preceding steps create a named formula that uses Excel's OFFSET and COUNTA functions to return a range that changes, based on the number of nonempty cells in column B.

				[image: note.eps] This formula assumes that the range doesn't contain any blank cells. For example, if cell B2 is empty, the COUNTA function would not count that cell, and the OFFSET function would return an incorrect range.

				To try out this formula, enter the following formula into any cell not in column B:

				=SUM(SalesData)

				This formula returns the sum of the values in column B. Note that SalesData does not display in the Name box and does not appear in the Go To dialog box. You can, however, type SalesData into the Name box to select the range. Or, bring up the Go To dialog box and type SalesData to select the range.

				At this point, you may be wondering about the value of this exercise. After all, a simple formula such as the following does the same job, without the need to define a formula:

				=SUM(B:B)

				The value of using dynamic named formulas becomes apparent when creating a chart. You can use this technique to create a chart with a data series that adjusts automatically as you enter new data.

				[image: cross_ref.eps] Using a table to store your data often eliminates the need to create dynamic ranges. Refer to Chapter 9 for more information about tables.
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