Excel 2007
PivotTables

& PivotCharts




Excel” 2007
PivotTables and
PivotCharts

Peter G. Aitken

sssssssssss

u
H >

ssssssssssss

Wiley Publishing, Inc.






Excel” 2007
PivotTables and
PivotCharts

Peter G. Aitken

sssssssssss

u
H >

ssssssssssss

Wiley Publishing, Inc.



Excel® 2007 PivotTables and PivotCharts

Published by

Wiley Publishing, Inc.
10475 Crosspoint Boulevard
Indianapolis, IN 46256

www.wiley.com

Copyright © 2007 by Wiley Publishing, Inc., Indianapolis, Indiana
Published by Wiley Publishing, Inc., Indianapolis, Indiana
Published simultaneously in Canada

Library of Congress Control Number: 2007006577

ISBN: 978-0-470-10487-3

Manufactured in the United States of America
10987654321

No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means,
electronic, mechanical, photocopying, recording, scanning or otherwise, except as permitted under Sections 107 or 108

of the 1976 United States Copyright Act, without either the prior written permission of the Publisher, or authorization through
payment of the appropriate per-copy fee to the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923,

(978) 750-8400, fax (978) 646-8600. Requests to the Publisher for permission should be addressed to the Legal Department,
Wiley Publishing, Inc., 10475 Crosspoint Blvd., Indianapolis, IN 46256, (317) 572-3447, fax (317) 572-4355, or online at

www.wiley.com/go/permissions.

LIMIT OF LIABILITY/DISCLAIMER OF WARRANTY: THE PUBLISHER AND THE AUTHOR MAKE NO
REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE ACCURACY OR COMPLETENESS OF THE
CONTENTS OF THIS WORK AND SPECIFICALLY DISCLAIM ALL WARRANTIES, INCLUDING WITHOUT
LIMITATION WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE. NO WARRANTY MAY BE CREATED OR
EXTENDED BY SALES OR PROMOTIONAL MATERIALS. THE ADVICE AND STRATEGIES CONTAINED HEREIN
MAY NOT BE SUITABLE FOR EVERY SITUATION. THIS WORK IS SOLD WITH THE UNDERSTANDING THAT THE
PUBLISHER IS NOT ENGAGED IN RENDERING LEGAL, ACCOUNTING, OR OTHER PROFESSIONAL SERVICES. IF
PROFESSIONAL ASSISTANCE IS REQUIRED, THE SERVICES OF A COMPETENT PROFESSIONAL PERSON
SHOULD BE SOUGHT. NEITHER THE PUBLISHER NOR THE AUTHOR SHALL BE LIABLE FOR DAMAGES
ARISING HEREFROM. THE FACT THAT AN ORGANIZATION OR WEBSITE IS REFERRED TO IN THIS WORK AS A
CITATION AND/OR A POTENTIAL SOURCE OF FURTHER INFORMATION DOES NOT MEAN THAT THE AUTHOR
OR THE PUBLISHER ENDORSES THE INFORMATION THE ORGANIZATION OR WEBSITE MAY PROVIDE OR
RECOMMENDATIONS IT MAY MAKE. FURTHER, READERS SHOULD BE AWARE THAT INTERNET WEBSITES
LISTED IN THIS WORK MAY HAVE CHANGED OR DISAPPEARED BETWEEN WHEN THIS WORK WAS WRITTEN
AND WHEN IT IS READ.

For general information on our other products and services or to obtain technical support, please contact our Customer Care
Department within the U.S. at (800) 762-2974, outside the U.S. at (317) 572-3993 or fax (317) 572-4002.

Library of Congress Cataloging-in-Publication Data

Aitken, Peter G.

Excel 2007 PivotTables and PivotCharts / Peter Aitken.

p. cm.
Includes index.
ISBN 978-0-470-10487-3 (paper/website)
1. Microsoft Excel (Computer file) 2. Business—Computer programs. 3. Electronic spreadsheets. 4. Charts, diagrams,

etc.—Computer programs. I. Title.

HF5548.4.M523A456 2007

005.54—dc22

2007006577

Trademarks: Wiley, the Wiley logo, and related trade dress are trademarks or registered trademarks of John Wiley & Sons, Inc.
and/or its affiliates, in the United States and other countries, and may not be used without written permission. Microsoft and Excel
are registered trademarks of Microsoft Corporation in the United States and/or other countries. All other trademarks are the
property of their respective owners. Wiley Publishing, Inc., is not associated with any product or vendor mentioned in this book.

Wiley also publishes its books in a variety of electronic formats. Some content that appears in print may not be available in
electronic books.

WILEY is a trademark of Wiley Publishing, Inc.



www.wiley.com

About the Author

Peter Aitken has been writing about computers and programming for over 15 years. He
has more than 45 books to his credit with over 1.5 million copies in print, as well as hun-
dreds of magazine and trade publication articles. His areas of special interest include
Microsoft Office programs, digital imaging, and Visual Basic programming. Aitken is the
proprietor of PGA Consulting, providing custom application development and technical
writing services to business, academia, and government since 1994. For 18 years, Aitken
was a member of the faculty at Duke University Medical Center. He left Duke in 2000 to
devote full time to his writing and consulting.

Acknowledgments

Many people are involved in the creation of a book such as this one. Although I can’t name
everyone, there are three people who stand out as having made significant contributions:
Ed Ferrero, Technical Editor; Sydney Jones, Development Editor; and Katie Mohr,
Acquisitions Editor. Thanks everyone!



Acquisitions Editor
Katie Mohr
Development Editor
Sydney Jones
Technical Editor
Ed Ferrero
Production Editor
Kathryn Duggan
Editorial Manager
Mary Beth Wakefield
Production Manager
Tim Tate

Vice President and Executive Group
Publisher

Richard Swadley

Vice President and Executive Publisher

Joseph B. Wikert

Project Coordinator
Kristie Rees
Graphics and Production Specialists
Denny Hager
Jennifer Mayberry
Barbara Moore
Melanee Prendergast
Proofreading
Aptara
Indexing
Lynnzee Elze
Anniversary Logo Design
Richard Pacifico



Contents at a Glance

Introduction xi
Part I: PivotTable Fundamentals

Chapter 1: Understanding PivotTables and Charts 3
Chapter 2: Understanding Data Sources for PivotTables 21
Chapter 3: Using PivotTable Tools and Formatting 53
Part ll: PivotTables and Charts: Going Beyond the Basics

Chapter 4: Working with PivotTable Components 87
Chapter 5: More About PivotTable Components 137
Chapter 6: Understanding and Using PivotCharts 165
Part Ill: Getting the Most out of PivotTables and Charts

Chapter 7: Using PivotTables with Multidimensional Data 191
Chapter 8: Getting Hard Data from a PivotTable 211
Chapter 9: PivotTable Alternatives 225
Chapter 10: Programming PivotTables with VBA 241
Appendix A: Troubleshooting PivotTables and PivotCharts 267
Appendix B: Excel Version Differences for PivotTables 271
Appendix C: An Excel Chart Primer 273
Index 289






Table of Contents

Introduction xi
Who Should Read This Book xi
How This Book Is Organized xi

Part I: PivotTable Fundamentals

Chapter 1: Understanding PivotTables and Charts 3
Understanding How PivotTables Work 3
Working with PivotTables 5
Creating a PivotTable Report 6
Creating a PivotTable Report with Multiple Columns 10
Using the PivotTable and PivotChart Wizard 12
Creating a PivotChart 16

Chapter 2: Understanding Data Sources for PivotTables 21
Using Excel Data from the Same Workbook 22
Using Excel Data from Another Workbook 26
Using Data from Other Sources 27
Using Data from an Existing Data Connection 30
Creating a PivotTable Report from Data in an Access Database 31
Using Other External Data Sources 37
Using Multiple Consolidation Ranges 38
Letting Excel Create a Single-Page (Report Filter) Field 41
Creating Your Own Page (Report Filter) Fields 42
Creating a Single-Page Field PivotTable Report from Multiple Consolidation Ranges 46
Creating a Multiple Page-Field PivotTable Report from Multiple Consolidation Ranges 48
Basing a PivotTable on Another PivotTable Report 52

Chapter 3: Using PivotTable Tools and Formatting 53
Understanding the PivotTable Field List 53
Using the Field List 56
Setting Field List Options 58
Using Classic PivotTable Layout 60
Using the PivotTable Ribbons 65
Setting PivotTable Options 66
Formatting PivotTables 74

Applying PivotTable Styles 74
Creating Custom PivotTable Styles 75
Formatting Value Cells 77
Setting Report Layout 79
Changing Other Formatting 81
Applying Formatting to a PivotTable Report 82



Excel 2007 PivotTables and PivotCharts

Part II: PivotTables and Charts: Going Beyond the Basics

Chapter 4: Working with PivotTable Components 87
Using Report Areas 87
The Field List 88
Moving a Field to a Different Area 89
Removing a Field 89

Using the Row Labels Area 90
Using Multiple Row Fields 92
Moving Fields Within an Area 94

Using More Than Two Fields in the Row Area 94

Using the Column Labels Area 95
Creating a PivotTable with Two Column Fields and Two Row Fields 96
Filtering and Sorting a PivotTable on Row and Column Fields 102
Using the Value Area 104
Using Multiple Value Fields 104
Using the Report Filter Area 106
Creating a PivotTable with Three Report Filter Fields 109
Working with Field Settings 113
Understanding Settings for Value Fields 113
Using Different Summary Functions 115
Working with Settings for Row and Column Fields 120
Subtotal and Filter Options 121
Layout and Print Options 122
Working with Settings for Report Filter Fields 125
Setting Advanced Value Field Options 126

Using Value and Label Filters 129
Using a Value Filter and Custom Sort 134
Chapter 5: More About PivotTable Components 137
Working with Calculated Fields and Items 137
Calculated Fields 137
Creating and Using a Calculated Field 140
Working with Calculated Items 144
Creating and Using a Calculated Item 146
Showing and Hiding Detail 149
Viewing Detail for Value Items 149
Viewing Details for Field Items 150
Grouping PivotTable Items 153
Grouping Numeric Items 154
Grouping Dates 158
Grouping Other Items 160
Grouping Category Data 160
Chapter 6: Understanding and Using PivotCharts 165
Understanding PivotCharts 166
Creating a PivotChart 166
Creating a PivotChart from an Existing PivotTable 166
Creating a PivotChart from Scratch 167

Creating a PivotTable and PivotChart Together 169



Table of Contents °

Understanding the Parts of a Chart 172
Working with the PivotChart Ribbon 173
Understanding and Changing PivotChart Types 174
Understanding a PivotChart’s Structure 176
A Simple PivotChart 176
A PivotChart with Two Row Fields 178
A PivotChart with Two Column Fields 180
Creating a 3-D PivotChart 181
Using the PivotChart Filter Pane 186
Part Ill: Getting the Most out of PivotTables and Charts
Chapter 7: Using PivotTables with Multidimensional Data 191
Using Multidimensional Data 191
Understanding Multidimensional Data 192
Flat Data 193
Relational Data 193
Multidimensional Data 194
Where Are Multidimensional Data Stored? 201
Multidimensional Data Terminology 202
Creating a PivotTable from an Online Cube 203
Creating an Offline Cube File from an OLAP Server Database 207
Working with OLAP PivotTables 210
Chapter 8: Getting Hard Data from a PivotTable 211
Understanding the GETPIVOTDATA Function 211
GETPIVOTDATA Function Basics 212
A GetPivotData Shortcut 214
Referencing PivotTable Cells by Address 214
Page Fields and the GETPIVOTDATA Function 215
GETPIVOTDATA and OLAP Data 216
Using GETPIVOTDATA to Analyze PivotTable Data 217
Copying and Moving PivotTables 221
Chapter 9: PivotTable Alternatives 225
Working with Subtotals 225
Nesting Subtotals 229
Hiding and Showing Subtotal Detail 233
Working with Database Functions 234
Defining Criteria 235
Working with Filters 238
Chapter 10: Programming PivotTables with VBA 241
Understanding the PivotTable Object Model 242
Referencing and Creating PivotTables 244
Referencing an Existing PivotTable 244
Creating a New PivotTable in Code 245
Using the PivotTableWizard Method 246
Creating a New PivotTable Without the PivotTableWizard Method 249
Working with the PivotTable Object 251



Excel 2007 PivotTables and PivotCharts

Adding and Removing Row, Column, and Filter Fields 254
Adding and Removing Value Fields 255
Creating a PivotTable Using VBA Code 255
Working with PivotTable Fields 257
Creating and Changing Filters 258

Changing a Field’s Position 258

Creating Calculated Fields and Items 259

Hide and Show Field Items 260

Using AutoShow and AutoSort 260
Changing a Field’s Summary Calculation 261
Changing the Display Format of a Field 262
Creating a PivotChart in Code 264
Appendix A: Troubleshooting PivotTables and PivotCharts 267
Appendix B: Excel Version Differences for PivotTables 271
Appendix C: An Excel Chart Primer 273

Index 289



Introduction

Microsoft Excel is a powerful and popular program for organizing and analyzing data. One
of its most powerful capabilities is PivotTables, which enable you to pull meaningful infor-
mation from huge masses of seemingly meaningless data. The name PivotTable comes from
one of the most powerful features of Excel—the ability to quickly and easily “pivot” the
data to view them in different ways.

Given all their power, PivotTables (and the related PivotCharts) are necessarily somewhat
complex. You can’t get something for nothing, after all, and in order to make the most of
these powerful tools you need a good understanding of what they are and how they work.
That’s where this book comes in. Excel PivotTables and Charts covers the topic from A to
Z, starting with the basics and moving on to the most advanced and sophisticated aspects
of PivotTables. The book uses a lot of illustrations and real-world examples to make it eas-
ier for you to relate the information to your own work.

Who Should Read This Book

This book does not assume that the reader has any prior experience with PivotTables. It
starts at square one and moves on from there. However, even those who do have previous
PivotTable experience may well find the book useful for dealing with the more arcane
aspects of PivotTables or with the many changes that are present in the latest version of
Excel. The book is written specifically for Excel 2007.

How This Book Is Organized

The book is divided into chapters, with each chapter providing a number of sections that
cover some specific aspect of PivotTables or PivotCharts.

e Chapter 1 explains the principles behind PivotTables and shows you the steps required
to create a simple PivotTable and chart from your worksheet data.

e Chapter 2 explains the various data sources that you use to create a PivotTable.

* Chapters 3-5 get into the nitty-gritty details of PivotTables including formatting, filter-
ing, grouping, and custom calculations.

* Chapter 6 is devoted to creating PivotCharts from the data in your PivotTables.
* Chapter 7 explores the advanced topic of using PivotCharts with multidimensional data.

* Chapter 8 shows you how to extract hard data from a PivotTable for further analysis in
your worksheet.
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* Chapter 9 explores somie other Excel analysis methods, such as subtotals and database
functions, that may be preferable to PivotTables for some data analysis needs.

e Chapter 10 covers the use of the VBA programming language to create and manipulate
PivotTables.

The book includes three appendixes:

* Appendix A discusses troubleshooting some common PivotTable problemis.

* Appendix B details the PivotTable-related differences between Excel 2007 and the pre-
vious version of Excel.

* Appendix C provides a primer of Excel charts for those who need to brush up their
knowledge.

The workbooks that you’ll need for many of the book’s exercises are available for download
at www.wiley.com/go/excel07pivottables.
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Chapter

Understanding
PivotTables and Charts

In this chapter, you learn about PivotTables and PivotCharts, which are power-
ful data-analysis tools in Excel. They are invaluable for pulling meaning from
huge masses of seemingly meaningless data. Given their power, PivotTables
and PivotCharts are surprisingly easy to use, but using them still involves
many unavoidable complexities. This book teaches you how to use PivotTables
and PivotCharts efficiently and effectively. As the first step, you need to under-
stand what these tools are and when you might want to use them.

In This Chapter

4 Understanding how PivotTables work
Working with PivotTables
Creating a PivotTable report

Using the PivotTable and PivotChart Wizard

*
*
& Creating a PivotTable report with multiple columns
*
& Creating a PivotChart

Understanding How PivotTables
Work

PivotTables enable you to extract meaning from large amounts of data. This
description is deceptively simple because in fact PivotTables are powerful and
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sophisticated tools that enable you to do things that would be impossible or difficult to do
any other way. A PivotTable enables you to take what seems to be an indecipherable mass
of facts and extract any trends and patterns buried in the data. You can organize and sum-
marize your data, perform comparisons, and extract meaningful information that can be
invaluable to you and your organization. A PivotTable can work with data that is located in
an Excel workbook and also with data from an external database. This is an important fac-
tor because it enables you to analyze data sets that are much too large to be contained in a
workbook. Now that Excel 2007 is here, this point seems less important than in the past.
With a capability of one million rows, it seems probable that most data sets will fit into a
workbook easily. A more compelling reason to work with an external database is that it
ensures data integrity throughout an organization—not to mention that it is easier than
importing the data into Excel just to create a PivotTable.

Why the term pivot? It comes from an analogy between the way PivotTables work and the
way you investigate a physical object. Imagine that you have been handed a complex device
and asked to figure out what it does. You don't just look at it from one angle; rather you
turn it in your hands, examining it from all possible perspectives to be sure you do not
miss any important clues. PivotTables work the same way, enabling you to turn or pivot the
raw data and examine it from various perspectives to extract the information you need.
Then you also have the option of creating a PivotChart, a graphical representation of the
information in a PivotTable.

Suppose you work for a chain of sporting-goods stores. Every day you receive a report from
each store that includes complete details on that day’s activities, such as number of cus-
tomers each hour, sales in each of 30 categories, items returned for refund or exchange,
and number of employees on duty at different times of the day. It won’t be long before your
Excel workbook is chock-full of this raw data, but what good does it do you? You could
stare at this information for hours without gaining any useful insights from it. But with a
PivotTable you can quickly and easily answer the following types of questions:

e Which days of the week show the highest sales?
* Which categories of merchandise sell best at different times of the year?
e Are more employees scheduled to work during periods of the highest customer load?

* Do certain categories of merchandise suffer from unusually high rates of return or
exchange?

These are the kinds of questions that a business needs to answer in order to operate effi-
ciently. These are also the kinds of questions that PivotTables are designed to answer. The
same kinds of analysis are appropriate for almost any kind of data you can imagine, from
political surveys to weather patterns, from quality control in a manufacturing plant to test
scores in a high school. That’s the beauty of PivotTables—they are powerful and flexible.
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Working with PivotTables

I could talk about PivotTables until I am blue in the face, but it’s much better to actually
show an example. By looking at the kind of data that PivotTables are used for, and seeing
the resulting PivotTable in action, you will get a good understanding of the what and why
of this powerful tool.

| Hed

Figure 1-1 shows some data that are typical of the kind you would analyze using a
PivotTable. These data are based on the sporting-goods store example I mentioned earlier.
As with other examples in this book I have intentionally simplified the data to illustrate
the points I am trying to make without confusing you with unnecessary details. You should
not think that PivotTables are limited to relatively simple data such as these.

What questions might you want to ask about these data? Here are a few that come to mind:

e What are the sales for the Camping category for each region?

¢ In each store, which days of the week see the most customers?
* In each store, which category has the highest sales?

e Which day of the week has the lowest total sales?

In the following demonstration, you explore the first question. You create a PivotTable
report that shows the total sales of goods in the Camping category subtotaled by region.

Changes to Excel PivotTables and Charts

If you worked with PivotTables and PivotCharts in earlier versions of Excel you will find
lots of changes in the current program. The tables and charts have not themselves
changed much, but the procedures you use to create and work with them have been
streamlined and simplified. | think you'll find these changes to be great
improvements—but some of the older techniques are still supported for those users
who are accustomed to using them.
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Figure 1-1: The sample data.

Creating a PivotTable Report

In this section I will guide you through the steps required to create a report that answers
the question posed above: What are the sales for the Camping category for each region?

To begin, you must start Excel and open the workbook that contains the raw data,
SportingGoodsRawData .x1sx. This workbook is provided for download from
www.wiley.com/go/excelO7pivottables/.

After you have opened the workbook, make sure that the cell pointer is on any cell in the
table of data. Then, start by clicking the PivotTable button on the Insert ribbon. Excel dis-
plays the Create PivotTable dialog box as shown in Figure 1-2.
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Figure 1-2: The Create PivotTable dialog box.

In this dialog box, you can see that the address of the data range—A2:K44 in this

example—is already entered in the Table/Range box. Make sure that the options are

selected as shown in Figure 1-2 and described here:

¢ Select a table or range
e New Worksheet

Then click the OK button to close the dialog box and create the PivotTable—or, to be more
accurate, the shell of the PivotTable because there are a few more steps required. At this

stage Excel will look as shown in Figure 1-3.

| Hed
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Figure 1-3: The shell of the PivotTable has been placed in a new worksheet.

Please note two things about Figure 1-3. On the left is the shell of the PivotTable; this is
where it will be displayed after you have finished defining it. On the right is the PivotTable
Field List, and it’s here that you define what data will be in the PivotTable and how it will
be arranged. Later in the book you’ll learn all the details of using the PivotTable Field List,
but for now just follow along.

In the PivotTable Field List, click the Region item to place a check mark next to it. You'll
see that Region is displayed in the Row Labels section of the PivotTable Field List, and
that the PivotTable itself changes to display the three regions—Midwest, Northeast, and
South—in column A.

Next, click the Camping item to place a check mark next to it. Sum of Camping will be dis-
played in the Values box at the bottom of the dialog box, and the sums for the Camping cat-
egory will be displayed in column B of the PivotTable, along with a grand total for all
regions.

Finally, click the down arrow next to Sum of Camping in the Values box and then select
Value Field Settings from the context menu. Excel displays the Data Field Settings dialog
box. Click the Number Format button to open the Format Cells dialog box. Select the
Currency format; then click OK twice to close all dialog boxes. At this point your
PivotTable will look like Figure 1-4.
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[Region [~ [Sum of Camping

Midwest $5,955.00
Mortheast $4 896.00
South $10,752.00
Grand Total $22 536.00

| Hed

Figure 1-4: The completed PivotTable report.

I hope that you are suitably impressed with how easy it is to create this PivotTable report.
Yes, it’s a simple one, but the same principles apply for more complex requirements. At
this time, I want to point out a couple of other aspects of PivotTable reports.

When the report is active, the PivotTable Field List is displayed. Fields that are part of the
report are displayed in boldface and with a check mark in this list. They are also displayed
in the various boxes at the bottom of the dialog box showing what role they have in the
report. To make the PivotTable active, click anywhere in it. To make it inactive, click some-
where else in the worksheet.

Note that the Region heading in the report has a drop-down arrow next to it. If you click
this arrow, Excel displays a list of all the row values as shown in Figure 1-5—in this case,
the names of the three regions, Midwest, Northeast, and South. By selecting or clearing
individual items in this list, including the Select All option, you can change what the
PivotTable displays. You can also perform other actions here, such as sorting—these will
be covered in a later chapter.

4] sortatoz
2] sotztoa
More Sort Cptions..,

“falue Filters 3

[#] (Select Ally
[+ Midwwest
[+#] Mortheast
[+l South

| (614 ]| Cancel ]

Figure 1-5: Selecting which rows to display in the PivotTable report.

For example, by selecting only the Midwest item and then clicking OK, you modify the report
to show the Camping category sales for the Midwest region only, as shown in Figure 1-6.
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[Region  -7]|Sum of Camping
Midwest $65,958.00
Grand Total $6,958.00

Figure 1-6: The PivotTable report customized to display only the Midwest region.

Creating a PivotTable Report
with Multiple Columns

The example PivotTable presented in the previous section was just about the simplest
PivotTable you can create. It will be useful to go through the process of creating a some-
what more sophisticated PivotTable report, one that has multiple columns as well as rows.
The data you will use is shown in Figure 1-7. It is inventory data for a chain of video-rental

stores.

B VideoStareRawData_WithPT_1
A B Ie: D E E

1
2 |Popcorn Video Rentals
3
4 | Store Cateqgory Titles
5 |Main Street  Action 374
B |Main Street Drama 180
7 |Main Street Childrens 63
g Main Street Sei-Fi 24
9 |Main Street Classics 203
10 Main Street Comedy 145
11 [Morthgate Action 45
12 |Morthgate Drama 287
13 Morthgate Childrens 320
14 Morthgate Sci-Fi 36
15 Morthgate Classics 79
16 Morthgate Cormedy 225
17 | Clarkville Action 22
18 | Clarkville Drarma 172
19 | Clarkville Childrens 203
20 | Clarkville Sci-Fi 324
21 | Clarkville Classics 251
22 |Clarkville Comedy 345
23 |West End Action 310
24 |West End Drama 369
25 West End Childrens 220

Figure 1-7: The video-rental store inventory data.

These raw data are organized differently from the data in the previous example. Each row

in this table represents a specific category of video for a specific store. The number is the

count of titles in stock for that category. The goal is to create a PivotTable report that pre-
sents this information in an easy-to-read form and to display summary information.

To begin, open the workbook videoStoreRawData.x1lsx. Make sure the cell pointer is on
a cell in the table; it does not matter which one. Then click the PivotTable button on the
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Insert ribbon to display the Create PivotTable dialog box (shown earlier in Figure 1-2).
Make sure the following options are selected:

* Select a table or range (and verify that the correct range, A4:C28, is entered in the
Table/Range box)

e New Worksheet

Click OK to create the shell of the PivotTable and display the PivotTable Field List. The list
contains Store, Category, and Titles. Select all three field names. Excel will:

¢ Move Store and Category to the Row Labels box.
e Move Sum of Titles to the Values box.
* C(reate the PivotTable.

The results are shown in Figure 1-8.

15 VideoStoreRawData_WithPT 1 - —
= g e D PrsotTable Field List 2
g Sum of Titles — Choose fields to add to report: |'T—-|_v|
4 |Store ¥ [Category | = | Total |/|Store
5 [=Clarkville ]lAction 22 |¥|Category
5 Childrens | 203 []Titles
7 Classics 251
g Comedy 345
g Drarma 172
10 Sci-Fi 324
11 | Clarkyille Total 1317
12 | ='Main StreetAction 374
13 Childrens 63
14 Classics 203
15 Comedy 145
{2 Drgmg 150 Drag fields between areas below:
L SchFl 24 W Report Filker = columnn Labels
18 Main Street Total 1289
19 =Morthgate |Action 45
20 Childrens 320
21 Classics 79
22, Comedy 225 ;
73 Drarmia 287 1] RowLabels E  Values
24 Sei-Fi 36 Store hd Sum of Titles x
25 |Morthgate Total o992 Categary -
26 | =WWest End [Action 310
g Childrens 220
28 Classics 145 "] Defer Lavout Update
29 Comedy 295
4 4 b ¥ | Sheetd < Sheetl ~ Sheet? - Shestd - 7 [N e—

Figure 1-8: The initial PivotTable created for the video rental store data.

Although this is a perfectly legitimate PivotTable, it is not what you want. You can see that
both the Store and Category fields are used as row headings—you want a report where
Category is a column heading. This is easily fixed: In the PivotTable Field List, go to the

| Hed
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Row Labels box and click the down arrow next to Category. From the context menu, select
Move To Column Labels. The field will move to the Column Labels box and the PivotTable
will change to the desired format, as shown in Figure 1-9. This is an example of pivoting
the table so the data is arranged differently.

If you are working along in Excel, be sure to save your workbook after creating the
PivotTable and pivoting it. You’ll use this PivotTable again later in this chapter.

Surn of Titles | Categary | =

Store * | Action Childrens  Classics Comedy Drama Sci-Fi Grand Total
Clarkyille 22 203 251 345 172 324 1317
Main Street 374 53 203 145 180 324 1289
Morthgate 45 320 79 225 287 36 992
Wyest End 310 220 145 295 368 236 1576
Grand Total 751 805 578 1011 1008 920 5174

Figure 1-9: The final PivotTable has Store as a row field and Category as a column field.

In Figure 1-9, notice that Excel automatically creates totals for each category and each
store, as well as an overall total.

Using the PivotTable and PivotChart
Wizard

Before Excel 2007 (the current version of Excel), you used the PivotTable and PivotChart
Wizard to create PivotTables. Even though Excel 2007 provides a new and simpler way to
create PivotTable, as described in the previous sections, the PivotTable and PivotChart
Wizard is still available. Some people may prefer the wizard, particularly those who have
experience with it. For this reason, I have included it in this book. However, if you are
happy with the new techniques for creating a PivotTable, you can ignore these sections.

If you want to work along with this walk-through, open the file SportingGoodsRawData.
This worksheet contains data for a sporting goods chain and gives customer count and
sales in various categories for three stores over a week. It is shown in Figure 1-10.

Make sure the cell pointer is on a cell in the table, and then press Alt+D followed by P to
open the PivotTable and PivotChart Wizard. Figure 1-11 shows the first step of the wizard.

In this dialog box, make sure that the options are selected as shown in Figure 1-11:

¢ Select Microsoft Office Excel List or Database

e Select PivotTable
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&) SportingGood Rawlata

A B [ € ] E F G Hoo[ | J 3 Lo
2 Store  Hegion Date Customers lotal Sales Camping litness Soccer Baseball Fishing [ oothall l
3 2174 Noitheast 01-Marf17 7§ GSAM § MR § 1704 § 970 5 1270 F 1400 § 1241
4 2134 Mortheast 02-Mar-07 162 § 3584 § 901 § 247 § 765 % 1251 % i 192
5 2134 Mortheast 03 Mar 07 168 § 4713 § 837 § 1m0 § 959 § TES § 179§ 713
1] 2134 Northeast 04-Mar07 171 % 5263 § 5560 § 1134 § 236 5 1253 5 1011 § 976
7 2134 Mortheasl 05-Mar-07 Bd § 4731 § 775 § 24 5 1480 § 1E0 % B84 § 1158
g 2134 Mortheast 06-Mar-07 216 % 3853 § 4129 § 83 § Vi3 % Te0 § 739 3 299
! 2134 Mortheast U/-Mar-Us B3 § BUY § 10/ § 1418 §F 65U 5 1445 § 1340 § 140
1n 7910 Notheast 0-Mar07 m 5 7 F A § 1400 5 R0 5 ORd F 1450 5 990
11 8 Morlhweast 02-Mar-07 132 § 4249 § B53 § 773 0§ TeD § 7™ § 29 | % 655
12 2918 Mortheast 03 Mar 07 0 § 1075 § 1418 § ©659 § 1445 § 1340 % 140 § 325 =
14 2018 Mortheast U4-Mar-U/ 145 § 1930 § 459§ 314 5 11U F 149§ 440§ 344
14 ZHE Norlheas) 05-Mar-07 Mis 4R § 47F § AR 5 15 F 1453 F 1175 § 754
15 2918 Mortheast 08-Mar-07 98 3 1061 § 729 § 211 § 939 § 939 % 1206 % 645
16 2918 Mortheast 07 Mar OF 78§ 1191 § 341 § 123 § 1293 § 300 % 28§ 126
17 7290 Midwest  01-MarN7 s § 4M7h 5 MGG § 799 § 270 % Ao & 4an § 147
18 2268 Midwest  02-Mar-07 234 § 3933 §$ 108 § 06 § 781§ 131§ 1376 § 323
12 2298 Midwest  03-Mar-07 266 § 3618 § 1330 § 459 § 314 § 1,119 § 149§ 447
Al 2298 Midwest  U4-Mar-U/ Wy 4453 % 456§ 4N 5 db5B % 10M5 B 1453 § 1044
2 7290 Midwest  h-Mar07 ns § Aond 51061 § 79 OF 1 F MW % a8 § 16
2 2298 Midwest  08-Mar-O7 218 § 3517 § 1191 § 341 § 123 5 1293 § 300 § 269
23 2298 Midwost 07 Mar 07 124 § 4435 § 995 § 531 § 350 § 1249 § 285§ 962
24 2300 Midwest  01-Mar-07 132 § 1005 § B15 § 1623 § 370 § 2065 § B8E2% § 1957
25 2300 Midwest  02-Mar-07 an § 612 § 709 § 676 $ 1248 § 6% § 5902 § 1588
* 2300 Midwest  03-Mar-07 15 § 1099 § 1804 § 1005 § 1509 § 771 §5 B0 § 151
2 Z3U0 Midwest U4 Mar US A3 § 1AW § 1430 § A9/ 0§ UM % 1114 p SJHB § AR
n 700 Midwest  05-Mar-N7 a5 JME? % R4 §1790 §F A0? R 1AM 5 TRRA O§ 1977
) 2300 Midwest  08-Mar-07 7§ 360 § B55 § 522 § 559 5 1914 § 5211 § 1201
kU] 2300 Midwest 07 Mar 07 B6 § 1978 § B8 § 1375 § 1747 § 1797 5 938 § 1563
Al l sm;;_-_ I.'S}‘&.“ | .5;1.;;;....5“9“.2 ) shele‘r"a r . [N S S m e et =
Figure 1-10: The worksheet containing the sporting goods sales data.
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16 2918 Murlhea $ 300 % 269 § 126
17 2258 Midwast $ 650 % 18 § 1432
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Figure 1-11: The first step of the PivotTable and PivotChart Wizard.
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Then click the Next button to move to Step 2 of the wizard, shown in Figure 1-12. Here you
specify the range where the data is located. If you placed the cell pointer in the table
before starting the wizard, Excel will automatically select the range for you, A2:K44 in this
example, as shown in Figure 1-11. Otherwise you can type the range into the Range box or
select it with the mouse as follows:

1. Click the Select button (at the right end of the Range box). The dialog box collapses to a
single line.

2. Drag the mouse over the desired data range. The range will be surrounded by an ani-
mated dashed border.

3. Click the Select button again. The dialog box expands to its normal size with the
address of the selected data range entered in the Range field.

E!'}:J ol ¥ - (n - Microsatt Exce = L—..L_L..lﬁ' -
- - Home Ingert Page Layout Formulas Data Hawiews Wigw Ada Ing 7]
. ‘t A = B | e
- > ™
Pn'st: ¥ B4 O = ik - 5 S| |5 g¥8| (| Cor I“.I:‘II_ Y Park
Cliphoard = Font - Alignment: Number Cells Editing
i - {a I« | =
B sport diRawirata = X
____________ | e ey | [y S ) e e ey | ey
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11 T Northeas! e P w5 /39§ Mg [k
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131 2918 Morthagast | Where is e ke alhal yonwend oot o % 12 % 447 % 343}
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16 E 298 Nurlheast | Concilies] [ < Dack | [_Hcmt‘f_] | Orsh | P3 F 300 § 269§ 126 E
174 2298 Midwast 0 § B2 % Mng § 1432,
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%6 200 Midwest  00-Mar-N7 145 § N §o1od 5 ms 5 15m 5 771 F N o 1ndd,y
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Figure 1-12: In the second step of the PivotTable and PivotChart Wizard you select the data that
the PivotTable will be based on.
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When you have the data range entered, click the Next button to move to the third and final
step of the wizard, shown in Figure 1-13.

In this dialog box you specify where to place the PivotTable, either on a new worksheet or
an existing worksheet. You can also specify the table layout and set some options using the
Layout and Options buttons, but that’s a topic for a future chapter. For now, just select the
New Worksheet option, and then click Finish to create the PivotTable report (see Figure
1-14).
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Figure 1-13: In the third and final step of the PivotTable and PivotChart Wizard you select the
location for the new PivotTable.
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Figure 1-14: The newly created PivotTable report waiting to be customized.

Notice that the screen in Figure 1-14 looks identical to the one in Figure 1-3. That’s
right—if you use the PivotTable and PivotChart Wizard to create a PivotTable, the result is
just the same as if you had used the newer tools in Excel 2007. You then follow the same
steps to define the PivotTable columns and rows or to create a multi-column report, as
described in the previous two sections.

Creating a PivotChart

A PivotChart is nothing more than a standard Excel chart created from the data in a
PivotTable report. In fact there are a few features in PivotCharts that you will not find in
charts based on other data—that is, data not in a PivotTable. For the most part, however, a
PivotChart is like any other Excel chart and can be manipulated and formatted in the same
way. The few differences will be covered as they come up.

Table and Chart in One Step?

If you know that you will want a PivotChart, you can create the PivotTable and
PivotChart in one step. Instead of clicking the PivotTable button on the Insert ribbon,
click the arrow underneath it and then select PivotChart from the menu. You'll then
follow the usual procedures for creating a PivotTable, but when Excel creates the
PivotTable it will automatically create a PivotChart as well.
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Now you can go ahead and create a PivotChart based on the PivotTable report that you cre-
ated earlier in this chapter, the one showed in Figure 1-9:

1. Make sure the PivotTable is active.

2. Click the PivotChart button on the Options ribbon. Excel displays the Insert Chart dialog
box, shown in Figure 1-15.
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Figure 1-15: Selecting the type of chart for a PivotChart.

3. Select Column in the Templates list; then click the second chart template in the first
IOW.

4. Click OK to create the chart.

The resulting chart is shown in Figure 1-16. Each store is represented by a bar in the
chart, and within each bar the different categories are differentiated by color or shading.
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Figure 1-16: A PivotChart based on the video rental data PivotTable.

Although the chart or the underlying PivotTable is active, Excel displays the PivotChart
Filter Pane, also shown in Figure 1-16. You can use the Axis Fields and Legend Fields ele-
ments in this pane to filter the data so that the PivotChart displays only a subset of the
data. Any filtering that you select here is applied to the PivotTable itself, and the chart
automatically reflects this change in the PivotTable. For example, Figure 1-17 shows the
PivotTable and chart after filtering has been applied to show only the Clarkville and Main

Street stores.
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Figure 1-17: The PivotTable and PivotChart can be filtered to show a subset of the data.
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Chapter

Understanding Data
Sources for PivotTables

The first step in analyzing data with a PivotTable is, of course, specifying the
data that the PivotTable will be based on. Excel provides you with a great deal
of flexibility in this regard. You are not limited to analyzing data that have been
entered into the workbook, although that is, in fact, a common scenario. The
ability to use external data greatly enhances the power of PivotTable reports.
This chapter explores the various data sources you can use with PivotTables.

In This Chapter

4 Using data from an Excel workbook

& Using data from databases and other sources

& Creating a PivotTable report from an Access database
& Working with multiple consolidation ranges

4 Basing a PivotTable on another PivotTable report

21
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Using Excel Data from the Same
Workbook

Perhaps the most common way to create a PivotTable is by basing it on data that already
exist in an Excel workbook. The data can be in the same workbook as the PivotTable; this
technique was used in Chapter 1. The data can also be in a separate workbook.

Things are at their simplest when you are creating a PivotTable in the workbook in which
the data are located. The data should be organized as a standard Excel list, or table, as
follows:

¢ The first row contains the field or column names.

* The second and subsequent rows contain the data.

e There are no blank rows, although individual blank cells may be present.
If the cell pointer is anywhere in the data table when you open the Create PivotTable dialog
box, Excel automatically determines the address of the entire table and enters it in the

Table/Range field of the dialog box. If you want to explicitly tell Excel where the input data
range is located, you can do one of the following:

* Select the data before you display the dialog box. The address of the data will be
entered automatically in the appropriate place in the dialog box.

* Type the address of the data into the Table/Range field of the dialog box (see Figure 2-1).
* Use the Select button in the dialog box to select the data range.
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Figure 2-1: Specifying the data range in the Create PivotTable dialog box.

Actually, there is a fourth and preferred way to tell Excel where the data are—create a
named range for the data. Using named ranges is more convenient than typing the address
or selecting the data each time you want to refer to them. Named ranges also provide an
advantage in that if you expand the range, perhaps to include additional data, the
PivotTable report will automatically include the new data when it is refreshed. Here’s how
to create a named range:

1. Select the data range.

2. Click the Define Name button in the Defined Names section of the Formulas ribbon. The
New Name dialog box is displayed (see Figure 2-2).

3. Type the name for the range in the Name field. You should use something descriptive
such as SalesData or SurveyResults. It’s best to avoid spaces, too; use an underscore if
needed to separate words.

4. Click OK.
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Figure 2-2: Defining a named range.

Then, when you are creating a PivotTable, simply enter the range name in the Table/Range
field, as shown in Figure 2-3 for the range Name SalesData.

Of course, if you enter a name that does not exist, it will not work. Excel displays an error
message when you click OK. You'll have to correct the range name you entered or use one
of the other techniques to specify the source data range for your PivotTable.
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Figure 2-3: Specifying the data range by entering a range name in the Create PivotTable
dialog box.

What About Filters and Subtotals?

If you have applied any autofilters or subtotals to your source data, they are ignored
when you create a PivotTable from the data. If you want to create a PivotTable based
on the filtered data, you must copy the data to a new list and use that as the basis for
the PivotTable report.
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Using Excel Data from Another
Workbook

If the data you want to use in your PivotTable are in another workbook, the process is
slightly different. You have to specify not only the range in which the data are located but
also the name of the workbook they are in.

The easiest way to do this is to have both workbooks open; the one where you want to
place the PivotTable should be the active one. Then follow these steps:

1. Click PivotTable on the Insert ribbon to display the Create PivotTable dialog box.

2. Make sure that the Select a Table or Range option is selected.
3. Click the Select button at the right end of the Table/Range field. The dialog box col-

7.

lapses to a single line.

. Press Alt+Tab or click the Windows taskbar to activate the workbook that contains the

data. The collapsed dialog box remains visible.

. Select the data range for the PivotTable. Its address, including the workbook name,

will be entered in the Create PivotTable dialog box.

. Click the Select button in the dialog box to accept the selection and expand the

dialog box.
Click OK to return to the original workbook with the PivotTable inserted.

When a PivotTable is linked to data in an external workbook, you can update it only if the
linked data workbook is available. If this file has been moved, renamed, or deleted, you
will not be able to update the PivotTable. Excel displays an error message when you
attempt to do so. The original PivotTable data remains in place, however.

Why a Different Workbook?

You might be wondering why anyone would put a PivotTable in a different workbook
from the data on which it is based. It is actually very useful to do so in some situations.
Perhaps you have a huge amount of data and the workbook they are in is slow and
cumbersome. By putting the PivotTable in a separate workbook you'll be able to view
and manipulate the PivotTable summary without the extra overhead of all those data.
Or perhaps you want to summarize data that are located in several different
workbooks. You can create a summary workbook that contains several PivotTable
reports, each linked to its own external data workbook.
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PivotTables and Refreshing Data

It is important to be aware that PivotTables do not refresh automatically. This is true
regardless of whether the data are in the same workbook as the PivotTable, in an
external workbook, or in another external data source. Changes to the data will not be
reflected in the PivotTable unless you refresh the data. You do this in one of two ways:

| Hed

® Right-click the PivotTable and select Refresh Data from the pop-up menu.

® Click the Refresh button on the Options ribbon (available only when the PivotTable
is active).

Recalculating the workbook does not refresh PivotTable data.

Using Data from Other Sources

Excel enables you to use data from a variety of other sources for your PivotTable reports.
There are two general ways to do this:

¢ Link your PivotTable to the external data without importing them into Excel.

* Import the external data into Excel and then treat them as an Excel list.
This section covers the procedures for linking to external data. Importing data is discussed
in “Using Other External Data Sources.”

To create a PivotTable that is linked to external data:

1. Display the Create PivotTable dialog box.
2. Select the Use an External Data Source option.

3. Click the Choose Connection button. Excel displays the Existing Connections dialog box,
shown in Figure 2-4.
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Figure 2-4: Selecting an external data source for a PivotTable.

The information shown in the Existing Connections dialog box depends on how your spe-
cific system has been set up—it is very unlikely that your Existing Connections dialog box
contains the same elements as Figure 2-4. You can use the drop-down Show list at the top
of the dialog box to control which data connections are displayed: those defined in the cur-
rent workbook, those available on the network, and those available on your computer.

At this point you can do one of two things:

¢ C(lick the desired data connection; then click Open.
* (Click Browse to locate a data connection that is not listed.
The next steps that you follow depend on the specific data connection you have selected.

Some data connections are ready for immediate use in a PivotTable, whereas others require
additional input from you before they can be used.
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Note, however, that Excel offers another way to create a PivotTable that is based on exter-
nal data. The end result is the same, but you may prefer using this method in some cases.

On the Data ribbon there is a section labeled Get External Data. This command is usually
used for importing data into a workbook but can also be used to create a PivotTable:
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. Click the Existing Connections button to see a list of existing connection, as shown

earlier.

. Click OK and continue the process until the Import Data dialog box is displayed, as

shown in Figure 2-5.

3. Select either the PivotTable Report or the PivotChart and PivotTable Report option.

4. Specify whether the PivotTable should go in the current worksheet or a new worksheet.
5. Click OK.
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Figure 2-5: Importing data linked to a PivotTable.
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Creating a New Data Connection

If the data connection that you need does not exist, you can define it yourself—but
only if you are sure of what you are doing, because this can be a complex process with
the potential to cause errors. Details on creating data sources are beyond the scope of
this book, but if you want to give it a try, here’s how to start: On the Data ribbon, click
the From Other Sources button to display a list of the various types of connections you
can create from within Excel. Then, follow the prompts to establish the connection.
When you are finished, the connection will be available for you to use in Excel.

Connecting to external data is a potentially complex process, if only because you have
so many options. That's one of the things that make PivotTable reports in Excel so
powerful: you can base them on data from a wide variety of sources. Before trying to
create a PivotTable based on external data, it is a good idea to have at least some idea
of where the data are located and of the type of connection you will use. If you are not
familiar with these topics, you may want to ask your network administrator or IT person
to lend a hand.

Using Data from an Existing Data
Connection

If you want to base your PivotTable report on an external data source that is already
defined, follow these steps:

1. Click the PivotTable button on the Insert ribbon to display the Create PivotTable dialog
box (shown earlier in Figure 2-1).

2. Select the Use an External Data Source option, and click the Choose Connection button
to open the Existing Connections dialog box (shown earlier in Figure 2-4).

3. Click the data source that you want to use.
4. Click OK.

At this point one of two things will happen, depending on the nature of the data source. If
the data source contains a single table of data, Excel will create the blank PivotTable and
display the PivotTable field list, and you can proceed with the PivotTable design.

If, however, the data source contains more than one table, Excel will display the Select
Table dialog box listing the available tables, as shown in Figure 2-6. You must click the
table that you want to base your PivotTable on; then click OK to create the blank
PivotTable and display the PivotTable Field List.
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Figure 2-6: Selecting the table that you want the PivotTable to be based on.

Creating a PivotTable Report from
Data in an Access Database

One of the beauties of the Excel PivotTable reports is that they are not limited to using data
located in a workbook. In fact, it is fairly common to have your data in a database instead.
Depending on the configuration of your system and the database drivers installed, you can
access data in a wide variety of database formats. In this section I will show you how to cre-
ate a PivotTable report based on data in a Microsoft Access database. Although some of the
details will be different for other database formats, the general principles are the same.

For this section I will use the Northwind database. This is a sample database that is
installed as part of most Microsoft Office installations. Its file name is Northwind.mdb and
it is typically located in the Samples folder under the Microsoft Office installation in
\Program Files. If you are not able to find it, you can use the Windows search feature to
determine its location. (If you cannot find the file, it may not have been installed. You can
get it from your Office installation CD and copy it to your hard disk.)
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Before creating a PivotTable based on external data, be sure that you know which element
in the external database you need. Typically the external database contains a variety of
tables and queries and all of these will be available to you. For this demonstration I will
use a query named Product Sales for 1997 that is defined in the Northwind database. This
query is shown in Access in Figure 2-7; you can see that it contains data on product sales
by category, product name, and quarter. Note that you do not have to have Access open to
create the PivotTable.

ﬁ Product Sales for 19497 s = x
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Figure 2-7: The PivotTable will be based on the Northwind database query named Product Sales
for 1997.

After you have Excel open with a blank worksheet displayed, follow these steps:

1. Click the PivotTable button on the Insert ribbon to open the Create PivotTable
dialog box.

2. Select the Use an External Data Source option.
3. Click the Choose Connection button to open the Existing Connections dialog box.
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4. Click the Browse for More button to open the Select Data Source dialog box.
5. Navigate to and select the file Northwind.mdb as shown in Figure 2-8.
6. Click OK to display the Select Table dialog box. (See Figure 2-9.)

Home Insert age Lavout  Formulas Data Review  View  Addns @ - " x
r | EE e AN . i = 5 A5 Tesk B 438 Sianature Line =
(s 22 8 )j_: e = g - )
= o | | gLl .l' .I i - =) ] Header & Focter *gd Object
PlvotTable Table || Ficture cllp Shapes SmarArt || Column Lne  Ple  Bar  Ares  Scad Hyperlink
I Z Art Al winrar {2 symhal
Tahiles Tileastratinns Charts " Liriks Trexl
A1 - (3 H{ = . - ¥l
| : (% Seiect Data Source ]
N & e @-ﬂqvl « Hetabox_d (k) b Data = [ 49 | search Pl N
| 2 T ][z E
g =
Mame Date modif_.  Type Size
1 @
Mot hwind
5 | B Oocumen 2
6 | B Desktop
z| | Recent Mlaces
LA 8 Computer
g
= B Pictunes
¥ B Music d
12| p Searches
13| & Public
14|
15
16|
17
Fulilers ~
18 |
19 | Mew Source..
20 —————
il Fir e Northwing v [AIDaa Souns =
22| Tools v Opsn  |™) Cancel
23|
a4 _J TroTTCTO T —_—
W 4> W Sheetl , Shest2 =~ Shestd =~ ¥
t b = w

Figure 2-8: Navigate to and select Northwind.mdb.
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Figure 2-9: Selecting the table to use for the PivotTable.

7. In the list, select Product Sales for 1997.
8. Click OK to return to the Create PivotTable dialog box.

9. Click OK to close the Create PivotTable dialog box and create the blank PivotTable,
which is shown in Figure 2-10.
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Figure 2-10: The blank PivotTable based on the Access query.

You can see that the four columns that were present in the Access query are listed in the
Field List. Next you will add these fields to the blank PivotTable to achieve the data dis-
play you want. Because there are four fields, you have several ways to display these data.
Follow these steps to create a PivotTable that displays total sales by category for each
quarter:

1. Select the CategoryNamie field to add it to the Row Labels area.
2. Select the ShippedQuarter field to add it to the Row Labels area.

. In the Row Labels area, click the arrow next to the ShippedQuarter field and select

Move to Column Labels to move this field to the Column Labels area.

4. Select the ProductSales field to move it to the Values area.

5. In the Values area, click the down arrow next to the Sum of ProductSales field and

select Value Field Settings from the popup menu to display the Value Field Settings
dialog box.

| Hed



Part I: PivotTable Fundamentals

Save Your Files!

When you complete this and other exercises be sure to save all your files. Some of
them will be used in later exercises.

6. Click the Number Format button to open the Format Cells dialog box.
7. Select Currency format with no decimal places.
8. Click OK twice to close all dialog boxes.

The resulting PivotTable report is shown in Figure 2-11.

1 A | B & D E F 5 H | ] K
1 ISllm of ProductSales !Cnlumn lahels ~ |
2 Rowlabels  [-jotl Qw2 Qd  Otrd  GrandTotal BrvutTable Feld List v x
] |Beverages 535,050 525,467 520,045 519,904 $102,074
4 :L'Dndlments $11,92¢ 13,34/ S14002 S16,U06  $55.2M Cluxnes fiekbs Lokl o repund
5 confections $21,083 §I2,066 517,965 813,781 280,891 |/|CategoryName
& |Dalry Products 514,119 537,254 S18618 534,743 4114750 | |Producthame
7 |Grains/Carealy 412,697 514,673 415,311 819,312 455,949 [7|Productsales
8 heat/Poultry 491,59 $13,695 415844 S3nIn?  4A1,33R [/IShippedQuarter
9 |Produce 50,901 515,504 56,301 520,153 £53,020
10 Seatood 57445 $13,617 520,424 21,062 565,544
11 Grand I otal $142,/03 $149,655 SLALIU S1/5.169  SeUgmd/ S e
i | 7 ReportFier 7 Column Labels
13| e .
14|
15
16 =
”. L] Row Labels I Vales
=7 Calpgryilame + S ol Proshy... ¥
19:
0
21: |7 P Layoil Ll e
o7

Figure 2-11: The final PivotTable after you have placed fields and applied basic formatting.

Accessing External Data

Many kinds of external data are protected against unauthorized access. You may need
a user name and a password to access the data. If this is the case, you will be
prompted for this information during the process.
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Using Other External Data Sources

Excel provides you with tremendous power when it comes to accessing data. In some situa-
tions the data you want to use in your PivotTable report are located outside Excel but must
be imported before you can use them. Even if you could connect directly to the external
data, there may be scenarios where you prefer to import the data before creating your
PivotTable report, for example, if the network connecting to the data source is not always
available. A detailed explanation of all the ways Excel can import data is beyond the scope
of this book. To import data, you always start by clicking the Get External Data on the
Data ribbon to display the menu shown in Figure 2-12.
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et External Refresh — : Z| som Fifeer - Tetto  Remove Ak T Anahssbeor | | R
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¢ : A Toal Autiine
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From [From [rom From Other | Ciisting k L 8 H ! 2 S k M N B
Access Web  Tevt  Sources~ | Connections m
Get External Data

g

4

5

&

a

g

1n

11

12

13

14

15

16

17

18

19

20

21

2 B
23

74 -
W 4 b W] Sheetl | Sheet2 , Shests = ©J [ i ] i 3|
Realy |00 | =) L) i

Figure 2-12: Choices available when importing external data.
Briefly, the choices on this menu are:
¢ From Access—Import data from an Access database (*.mdb, *.mde, *.accdb,

*  accde files).

e From Web—Define a Web Query that imports data from a Web page.
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e From Text—Import data from a text file (*.txt, *.csv, *.prn).

e From Other Sources—Import data from SQL Server, from Analysis Services, from XML
files, and other sources.

Although the details of these various data-importing methods vary, the end result is the
same: the data will be present in your workbook as a list. For the purposes of creating a
PivotTable report, you can treat the data like any other Excel list, as was covered earlier.
The fact that the data were imported is not relevant at this point.

Using Multiple Consolidation Ranges

The term multiple consolidation ranges sounds more complex than it actually is. All it means
is creating a PivotTable based on two or more data tables or lists. The third option in

Step 1 of the PivotTable Wizard for the location of the data is Multiple Consolidation
Ranges. This is a fancy-sounding name for a simple idea—that your data are located in two
or more separate lists in Excel. The lists can be in the same workbook or different work-
books. 0Oddly, the new Excel 2007 interface does not support creating PivotTables based on
multiple consolidation ranges, but the old PivotTable and PivotChart Wizard, retained from
earlier versions of Excel, still supports this.

To use multiple consolidation ranges, each list must have the same format, meaning that
the column labels in the first row and the row labels in the first column must be the same
in all lists. If the individual lists contain total rows or columns, these must not be included
when you build the PivotTable report. Figure 2-13 shows an example of data in multiple
ranges that can be consolidated into a PivotTable report.

A 5 C 1 Ei r— U H I
| ——
2 Cleveland Plant Atlanta Plant Newank Plant
3 Employess Employess Employees
4 Accounting 4 Mccounting 3 Accounting 11
5 |Human Resources B Human Resources 5 Human Resource: 9
fi  Sales 12 Sales 8 Sales 1R
7 Devalopment 7 Developmant 2 Dievalopment n
8 Manufacturing 45 Manufacturing 213 Ianufacturing 135
Y | Support B Support 15 Hupport 1
10
11

Figure 2-13: Data in multiple ranges suitable for consolidation.

To start the Wizard, press Alt+D followed by P. In Step 1, shown in Figure 2-14, select the
Multiple Consolidation Ranges option.
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Figure 2-14: Step 1 of the PivotTable and PivotChart Wizard lets you use multiple consolidation
ranges.

When you select Multiple Consolidation Ranges in Step 1 of the PivotTable Wizard and
click Next, you go to Step 2a, where you are presented with two options, as shown in
Figure 2-15.

You have the following options (recall that Page Field is the old term for a report filter):

¢ Create a single page field for me—Creates one page field with an item for each source
range plus an item that consolidates all the ranges.

e I will create the page fields—Enables you to create your own page fields, up to a maxi-
mum of four, with each page consolidating different aspects of the data.
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Figure 2-15: Setting page field options when creating a PivotTable report based on multiple
consolidation ranges.

Basically, creating multiple page fields gives you greater data-filtering capabilities. (The
differences between these two options will become apparent when you learn more.) In the
following two sections I will explain the procedures for creating single- and multiple-page
field PivotTable reports from multiple consolidation ranges. The details of using this kind
of PivotTable will be covered in later parts.

Using Report Filters

Report filters, or page fields in the old terminology, are available in any PivotTable
report, not just those based on multiple consolidation ranges. They serve the same
purpose: permitting you to filter the entire report based on data values in the report
filter fields. You must create report filter fields manually in other situations by adding
them to the Report Filter area of the Field List.
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Letting Excel Create a
Single-Page (Report Filter) Field

When you opt to create a single-page field, the next step of the wizard—Step 2b—looks

| Hed

like Figure 2-16. You use this dialog box to select the multiple ranges that will be used for

the PivotTable report.

To specify the ranges to use, follow these procedures:

* To specify each range, enter its address or assigned range name in the Range box, then
click Add. You can also use the Select button to specify a range in any open workbook.
The range should include only the data, not any identifying labels such as the plant loca-
tions in the example data.

* To specify a range in a workbook that is not open, click the Browse button to locate the

workbook file and then follow the on-screen prompts.

* To remove a range, select it in the list and click Delete.
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Figure 2-16: Specifying the ranges to be used in a single-page-field PivotTable report.
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When you have specified all the ranges, click the Next button to go to the final wizard step
(not shown here), in which you specify where to place the PivotTable report. When you fin-
ish the wizard, the report is created, as shown in Figure 2-17. (This PivotTable is based on
the data shown earlier in Figure 2-13.)

A B e

1 Pagel [an  [+]

2

3 |Sum of Value Colurn |+

4 Row = |[Employees |Grand Total
5 Accounting 18 18
6 | Development 31 31
7 |Huran Resources 20 20
8 Manufacturing 393 393
9 Sales 37 37
10 Support 34 34
11 |Grand Tatal 533 533

Figure 2-17: A PivotTable report created from the multiple consolidation ranges shown in
Figure 2-13.

You should notice a couple of differences between this PivotTable report and those created
on the basis of a single data range. First of all, the report is created automatically; you do
not have to add fields to the various areas to define the report. Second, there is a drop-
down arrow next to the Pagel label that enables you to select which of the data ranges to
include in the report. (You’ll see how this works in a later section.)

You may also wonder about the Grand Total column in the report. Is it really necessary? In
this example, it is not because the data have only one column, but Excel includes such
totals in PivotTable reports by default. In Chapter 3, you will learn how to remove
unneeded report elements such as this.

Creating Your Own Page (Report
Filter) Fields

Creating a PivotTable report with multiple page fields is a source of confusion for some
Excel users. To be honest, it is a bit confusing! This is partly because of what I consider a
bad choice of terminology by Microsoft. When people hear the word page they naturally
think that a PivotTable report with more than one page field will display multiple pages,
but that’s not how it works. A page field is a way to filter the PivotTable—in other words,
to specify which of the consolidation ranges are summarized in the report. This may be
why the old term page fields has been changed to report filter fields in Excel 2007. However,
I will use page fields here because that what is used in the PivotTable and PivotChart
Wizard.
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In the process of defining a PivotTable that is based on multiple consolidation ranges and
that has multiple page fields, you will specify the following:

* How many page fields there will be (zero to four)

e Which data range(s) are associated with each page field

¢ Descriptive names for the fields
If you select zero page fields, the resulting PivotTable report will lack any page-field filter-
ing abilities. This type of report is actually simpler than the standard single-page field

report that you learned how to create in the previous section. It’s appropriate, however,
when you do not need or want an extra level of filtering capability in the PivotTable.

If you select one page field, the resulting PivotTable will be almost identical to the stan-
dard single-page field report. You will have a few more customization options, such as the
option to assign names to fields, but the filtering capabilities of the final PivotTable will be
essentially the same.

It’s when you create two or more page fields that things get interesting. This will become
clearer as you gain experience and after you go through the section later in this chapter.
The following steps are involved:

1. When you specify, in Step 2a of the wizard, that you will create the page fields, the next
wizard step looks like Figure 2-18.

The top part of this dialog box is used to select the data ranges, as you learned before.
You can perform one of the following actions:

- Type a range address or range name in the Range field.
« Use the Select button to select a range with the mouse.
« Click the Browse button to locate another workbook that contains a data range.

« Click the Add button to add the defined range to the All Ranges list.
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Figure 2-18: Creating a PivotTable based on multiple consolidation ranges and creating your own
page fields.

2. So far this is pretty much the same process as defining the ranges when you are letting
Excel create a single-page field, as described in the previous section. It’s in the lower
part of the dialog box that things get more interesting. First of all, you must select how
many page fields you want. If you select 0, there is nothing more to do and you can click
Next to proceed to the next step of the wizard.

3. Ifyou select 1, 2, 3, or 4 page fields, the corresponding number of text boxes become
active in the lower part of the dialog box. For example, if you click the 2 option, the text
boxes Field one and Field two become active, as shown in Figure 2-19. This figure also
shows the three data ranges from the example worksheet add to the All Ranges box.
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Figure 2-19: One Field box will become available for each page field you are creating; two in this

figure.

4,

Your next steps will depend on the kind of filtering you want to make available in the
PivotTable. Your objective is to associate specific data ranges with specific fields and
assign descriptive names to them. Here’s how:

a. In the All Ranges list, select a range (one of the consolidation ranges you added ear-
lier) to be included in a filter.

b. In the Field one box, type a descriptive name for this filter. If a name has already
been assigned to a range and you want to assign it to this range as well, you can
select it from the drop-down list.

c. If you are using more than one field, enter a name for this filter in the Field two,
Field three, and Field four boxes.

d. Return to Step 1 to add another range.
e. Repeat until all desired filters have been defined.

f. Click Next to go to the final step of the wizard.
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When the final PivotTable report is created, you will see that there is one page field item at
the top of the report for each page field that you specified in the wizard. Each of these has
a drop-down list that enables you to access the filters associated with that field. The judi-
cious use of page fields can be a big help in filtering large data sets to make the PivotTable
more understandable.

Creating a Single-Page Field
PivotTable Report from Multiple
Consolidation Ranges

To work through this project, you need to open the workbook EmployeeData.x1lsx, which
contains the raw data. (These data were shown in Figure 2-13.) You can see that there are
three lists, each containing data from a specific plant. Each list contains the number of
employees in each of several departments. To create a PivotTable based on these three
data ranges, follow these steps:

Press Alt+D followed by P to open Step 1 of the PivotTable and PivotChart Wizard.
Select the Multiple Consolidation Ranges option.

Click Next to display Step 2a of the wizard.

Make sure the Create a Single-Page Field option is selected.

Click Next to display Step 2b of the wizard.

Click the Select button at the right end of the Range field.

Drag over cells A3:B9 in the worksheet.

Click the Select button again.

Click the Add button to add the range to the All Ranges list.

Repeat Steps 6 though 9 to select and add the ranges D3:D9 and G3:G9 to the All
Ranges list. At this point the dialog box should look like Figure 2-20.

11. Click Next to go to the final wizard step.
12. Select the New Worksheet option.
13. Click Finish.

W o NGO AEwDd

-
°

The completed PivotTable is shown in Figure 2-21.
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Figure 2-21: The completed PivotTable report is displayed on a new worksheet.
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In the PivotTable, the Column label has an adjacent drop-down arrow that you can use to
select which column(s) to display. Since the data used in this PivotTable have only one col-
umn, this feature isn’t useful, but in reports that contain multiple columns, it would be.
Note also that the Row label has a drop-down arrow that enables you to select which rows
to include. These are features that you have seen in other PivotTable reports.

What’s new is the drop-down arrow next to the Pagel label. This enables you to select
which of the data ranges to include, as shown in Figure 2-22. The entries Item1, Item2,
and Item3 refer to the three data ranges on which the PivotTable is based. You can select
all the ranges or any single range to specify which data are summarized in the PivotTable
report.

I suggest that you experiment with the filters in this PivotTable report to get a feel for how
they work. Filters are an important aspect of PivotTables and you need to understand them
to get the most out of PivotTables.

[7] select Multiple Tkems

[ {o].8 || Cancel |

Figure 2-22: Selecting which data ranges to include in the PivotTable report.

Creating a Multiple Page-Field
PivotTable Report from Multiple
Consolidation Ranges

This section demonstrates the steps involved in creating a PivotTable from multiple consol-
idation ranges using multiple page fields. As I discussed earlier in this chapter, the con-
cept of page fields is difficult for most Excel users to grasp. Seeing them in action is the
best way to get a handle on them.

The data for this section are shown in Figure 2-23. There are four lists, each showing the
number of students enrolled in a particular course for a specific year and semester. You'll
find this data in CourseData.x1sx, which you will need to open to follow along.
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A B 8 8] E E G
1 | ¥ear 2005 Semester 11 Year 2006 Semester 1
2 Students Students
&) Chemistry 21 Chemistry 32 v
4 Biology 44 Biology 39 Q
5 Geology 94 Geology 83 -
5 Physics 59 Physics 101 ~+
7 Ecology 23 Ecology g2 —
g Marine Biology 70 Marine Biology 89
5
10 Year 2005 Semester 2 Year 2006 Semester 2
11 Students Students
12 Chermistry 37 Chermistry 83
13 Biology 101 Biology 74
14 Geology 43 Geology 49
15 Physics 96 Physics g6
16 Ecology 28 Ecology 26
1 Marine Biology 43 Marine Biology 25
18
19

Figure 2-23: The source data are located in four lists.

Now follow these steps to begin creating the PivotTable:

o v bk wbh =

Press Alt+D followed by P to start the PivotTable and PivotChart Wizard.
In Step 1 of the wizard, select the Multiple consolidation ranges option.
Click Next.

Select the I will create the page fields option.

Click Next.

In the Range box enter the range address A2:B8, or use the Select button to select the
range.

7. Click the Add button to add the range to the All Ranges list.
8. Repeat Steps 6 and 7 three times to add the other three data ranges (E2:F8, A11:B17,

and E11:F17) to the All Ranges list. At this point, the dialog box should look like the
one in Figure 2-24.

Click the 2 option to specify two page fields. You'll see that the Field one and Field two
boxes become available.
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Figure 2-24: After selecting the four data ranges for the PivotTable.

At this point it will be wise to pause and do a little planning. How do you want the page
fields to work? In other words, how do you want to be able to filter the data? Look at the
data and you will see that two years are represented, 2005 and 2006, and two semesters,
Semester 1 and Semester 2. It would be ideal to be able to filter on year to show data
either from both years or from only one year, and also to filter on semester to show data
either from both semesters or from a single one. That’s the plan you will follow in the
remaining steps.

1. In the All Ranges list select the first range, A2:B8. This range contains data from Year
2005, Semester 1.

2. Enter Year 2005 in the Field one box.
3. Enter Semester 1 in the Field two box.
4. Select E2:F8 in the All Ranges list. This range contains data from Year 2006, Semester 1.
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5. Enter Year 2006 in the Field one box.

6. Because you already used it, you can simply select Semester 1 from the drop-down list
under Field two.

7. Select the range A11:B17 in the list. This contains data for Year 2005 and Semester 2.
8. Select Year 2005 from the drop-down list under Field one.
9. Enter Semester 2 in the Field two box.
10. Select E11:F17 as the final range.
11. Select Year 2006 in the Field one box.
12. Select Semester 2 in the Field two box.
Now you can click Next and complete the wizard, placing the PivotTable on a new work-
sheet. The result is shown in Figure 2-25.

When you examine this PivotTable report you will see that the design does just what you
wanted. If you drop down Pagel you have three choices: All, Year 2005, and Year 2006.
Likewise, if you drop down Page2 you have the choices All, Semester 1, and Semester 2.
Make your selections to filter the PivotTable as needed.

A =] C 8] E E (53 H | J
1 Pagel (Al
2 |Page2 (aln X oot able Hald List -
3 2
4 |Sum of Value ll.'nlumn Labels = izhoose fields bo add to repart: iJ__L
5 Ruw Labels| = Students Grand Tutal 7 Row
6 Biology 258 258 e
! |Chermstry 173 143 al
| Fralagy 19 179 vivalve
9 | Geulugy 263 263 HPoncl
10 Marine Biology 227 227 Wiragez
11 [Physics 342 342
17 Grand Tntal 1420 1420
13 Drag fields between areas balow:
14 W Haport Hiter 2 Column Labek
15 Paget > || Column -
16 S
17
18
19 1] Rowe Lalwds T Ve
%’ﬂl How - um of yalue ¥
2
23
24 Defer Layout Update
25
Pl
i

Figure 2-25: The completed PivotTable has two page fields with drop-down lists.

As a final task, get rid of the Grand Total column, which is really not needed. All you need
to do is right-click the column heading and select Remove Grand Total from the pop-up
menu. The column vanishes and your PivotTable report is complete.

| Hed
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Basing a PivotTable on Another
PivotTable Report

A final option for creating a PivotTable report is to base it on an existing PivotTable or
PivotChart. In other words, the summary data in the existing PivotTable report become the
raw data for the second report.

There are two ways to create a PivotTable based on another PivotTable:

* If you are using the Excel 2007 interface, simply create the new PivotTable as usual,
selecting the existing PivotTable as the input data range.

» If you are using the PivotTable and PivotChart Wizard, select the Another PivotTable or
PivotChart Report option in Step 1 of the wizard. (This option will be available only if
the workbook contains another PivotTable.) When you click Next, you'll see a list of all
available PivotTables and PivotCharts. Simply select the desired source and proceed as
usual.

Why base one PivotTable on another? In many cases the second PivotTable will, at least
initially, look exactly like the source PivotTable. But by customizing the second PivotTable
you can create two different views of the same data, which is useful in some situations. For
example, the first PivotTable may summarize the original data but still be a rather complex
table. By creating a second PivotTable that uses the first one for its data, you could create
a more condensed summary that is easier to read. Also, basing a second PivotTable on an
existing PivotTable uses less memory than basing the two PivotTables directly on the raw
data. This may be a consideration when you are working with a large data set.
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Using PivotTable Tools
and Formatting

Excel has some tools that are designed specifically for working with PivotTable
reports. You find these tools on the Options and Design ribbons that Excel dis-
plays when a PivotTable report is active. You need to understand how to use
these tools if you want to use PivotTables efficiently. This chapter also explains
some of the options that you can set for PivotTables and the various techniques
you can use to format PivotTable reports.

In This Chapter

& Working with the PivotTable Field List

& Using the classic PivotTable layout

# Getting the most out of the PivotTable ribbons
4 Understanding PivotTable options

4 Formatting PivotTables

Understanding the PivotTable
Field List

Perhaps the most important tool at your disposal when working with a
PivotTable is the Field List. You use the Field List to specify which data fields
are included in the PivotTable report and how the data is arranged.

53
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When you initially create a PivotTable report, the report itself is blank. The Field List dis-
plays all of the data fields that are available in the data source that the PivotTable is based
on. An example is shown in Figure 3-1.
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Figure 3-1: The Field List displays all of the data fields from the data source.

To add a field to the PivotTable, click the adjacent box. Excel will add the field to one of
the four areas at the bottom of the Field List. These areas are:

* Report Filter—Data fields in this area can be used to filter the entire report—in other
words, to display only selected data based on criteria that you specify.

* Column Labels—Data fields in this area are displayed as column headings in the
report.

* Row Labels—Data fields in this area are displayed as row headings in the report.
* Values—Data fields in this area are summed by default and displayed in the main body
of the report.

When you check a field, how does Excel know which area to place it in? It’s simple,
really—if the field contains numeric data it is placed in the Values area, and if it contains
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any other kind of data—text or a date, for example—it is placed in the Row Labels area.
This is not really important seeing that you can move a field from one area to another as
needed.

Let’s look at an example, which will help make these concepts clear. Figure 3-2 shows a
PivotTable and its associated Field List, with one field placed in each of the four areas.
You'll see how to create this PivotTable in the next section. For now, look at the callouts
which show how each field’s placement in the Field List determines where that field
appears in the PivotTable itself:

| Hed

1. Region is placed in the Report Filter area and is placed in the Filter region of the report.
2. Date is placed in the Row Labels area and is displayed as row headings in the report.

3. Store is placed in the Column Labels area and is displayed as column headings in the
report.

4. Camping—actually, Sum of Camping—is placed in the Values area and is displayed in
the values section of the report.

H | J K L I

) Pl Tahiles Finahd | sl X
3 -
4 2134 2166 2298 2300 2918 Grand Total | Cheoss fields to add ta report: 1R
5 - §12600 M O5700 S06G.00 BO1500 529400  R4.404.00 [J|stare P
6 |02-Mar-07 §72000 $901.00 $182900 §1056.00 $70800 $85300  $5,077.00 ZRegion
7 |03-Mar07 §341.00  $837.00 $1,844.00 §1,330.00 $1804.00 §1,011800 §7574.00 Fitate
8 |UA-Mar-Uy $SHIUU §553U0  SUITUU S45500 $1.43000 S50 43000 RN
9 M-Mar FIARON S776M0 $I7700 S106100 ERAO0  S47R0N 35676 00 R
10 06-hMapd? $57E.00  §429.00 $1.201.00 §1,191.00 00 §729.00 $5,083.00 7| Camping £
11 07 Mar 07 $1006.00 §1,075.00 $166300 §595.00 2600  §341.00 $5.510.00 s
12 Grand lotal $5,583.00 $4,896.00 $10,/82.00 56,958.00 ¥6.405.00 $4,520.00  $39,144.00 P
3
5 Oasebal
15 Fehing
6 Foctball -
17
18 Drag tickds bebween arcas bolow:
19 W Report Fiker T Column Labels
p Rrion > Slure -
2
22
43
24 L] Rows Labels E  Vahues
25 Dl + || Sumod Canping T
X
I
= Defer Layout Update
&)
"

4

Figure 3-2: How field placement in the Field List affects the structure of the PivotTable.

The next section demonstrates how to use the Field List to get the PivotTable arrangement
you want.
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Using the Field List

The previous section shows you how the selection and placement of fields in the Field List
determines the structure of the PivotTable report. This section shows you how to use the
Field List to get the PivotTable structure you want.

To start, load the file SportingGoodsRawbData. Then do the following:

1. Place the cell pointer on any cell in the data table.

2. Click the PivotTable button on the Insert ribbon to display the Create PivotTable
dialog box.

3. Click OK. Excel creates a blank PivotTable as shown in Figure 3-3.

T
m
o
o

j 1
| PivitTable1 |

To build a report, choose fields fram the
PivotTable Field List

(00|~ o0 N ] R =

|16
17|
18]
19|

Figure 3-3: The initial, blank PivotTable.

oEO

4. In the PivotTable Field list, place checkmarks next to the Store, Region, Camping, and
Date fields.

At this point, the worksheet looks like Figure 3-4.
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Figure 3-4: The default PivotTable arrangement.

Here’s what has happened. The Camping and Store fields have been placed in the Values
area because both of these fields contain numeric data. The Region and Date fields have
been placed in the Row labels area because these fields contain text and date data, respec-
tively. The PivotTable is not at all what you want—in fact, it is essentially useless. What’s
needed is to move some fields to different areas of the report.

You can move a field two ways:

* Drag the field and drop it in the desired area in the Field List.

¢ (Click the down arrow adjacent to the field name and select Move to XXXX from the
popup menu, where XXXX is the name of the destination area.

Then make the following changes:

* Move the Region field to the Report Filter area.

e Move the Store field—it is labeled Sum of Store—to the Column labels area.
The final step is to format the table values as currency:

1. Click the arrow next to the Sum of Camping field in the Values area.

2. Select Value Field Settings from the popup menu to open the Value Field Settings
dialog box.

| Hed
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3. In the dialog box, click the Number Format button to open the Format Cells dialog box.
4. Select the Currency format.
5. Click OK twice to exit all dialog boxes.

Now the PivotTable report is what we want, as shown in Figure 3-5.
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Figure 3-5: The final appearance of the PivotTable and Field List.

Setting Field List Options

The Field List dialog box provides some flexibility as to how it is displayed. It is displayed,
by the way, whenever the associate PivotTable is active (that is, when the cell pointer is on
a cell in the PivotTable). If for any reason you want to hide the Field List while the
PivotTable is active, click the Field List button on the Options ribbon (and click this button
again to re-display the Field List).

As with most windows, the Field List can be moved by pointing at its title bar and drag-
ging. It can also be resized by pointing at its border or a corner and dragging.
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Normally, the Field List dialog box displays the list of fields at the top with the four area
boxes below. You can change this arrangement by clicking the button near the top-right of
the dialog box and selecting one of five arrangements from the menu (see Figure 3-6). Note
that the last two display options on this menu are useful when you have decided which
fields will be part of the PivotTable and are working with their arrangement.
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E
Choose fields to add to report: |—"'j a |

::,._erI:ore ﬂ Fields Section and Areas Section Stacked
|V |Regiof -

[V|Date =
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[TITotal 5

[7]Campi J Figlds Section Only
[CIFitness
— HE| )
[T50occer Bl Areas Section Only (2 by 2)
[ |Basebg
e S =

._:Flshlng =2
[|Foatba —

Areas Section Only (1 by 4)

Drag fields between areas below:

W Report Filker 7 Column Labels
Reqgion = Stare =
1] RowlLabels E  WYalues

Date - Surn of Camping hd

[7] Defer Layout Update

Figure 3-6: Selecting a display arrangement for the Field List.

The final Field List option, located at the bottom of the dialog box (see Figure 3-7), lets
you defer updates to the PivotTable. If this option is turned off (the default), changes you
make in the Field List are reflected immediately in the PivotTable. If you have a large,
complex PivotTable, particularly if it is based on external data, such updates can take a
significant amount of time. You can speed things up by selecting this option, making the
required Field List changes, and then clicking the Update button to make all the required
updates at one time.

| Hed
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Figure 3-7: Deferring layout updates can reduce delays when working with large, complex
PivotTables.

Using Classic PivotTable Layout

As I have mentioned previously, Excel 2007 still supports some of the older techniques for
working with PivotTables that were used in earlier versions of Excel. In addition to the
PivotTable and PivotChart Wizard, which is covered in Chapter 1, Excel supports what is
called classic PivotTable layout. This layout lets you rearrange fields in the PivotTable
report by dragging them on the report itself rather than by making changes in the Field
List. You may prefer using this layout, and this section shows you how.

To follow along, open the file SportingGoodsRawData and create a blank PivotTable by
following these steps:

1. Place the cell pointer on any cell in the data table.

2. Click the PivotTable button on the Insert ribbon to display the Create PivotTable
dialog box.

3. Click OK.
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The next step is to switch to classic layout:

1. Click the Options button on the Options ribbon to open the PivotTable Options
dialog box.

2. In the dialog box, click the Display tab (see Figure 3-8).
3. Select the Classic PivotTable Layout option.
4. Click OK.

PivotTable Options 7=

Mame: | PivotTablel

Layout & Format | Tokals &Filkers | Display | Printing | Data

Display

| show expand]collapse buttons

| Show contextual booltips

| Display field captions and Ffilker drop downs
t—»[/]iClassic PivotTable lavout (enables dragging of Fields in the grid):

Select this option to use |
classic PivotTable layout.

Field List

Sork Ato Z
@) Sork in data source order

Ok ] | Cancel

Figure 3-8: Selecting the Classic PivotTable Layout option.

Your empty PivotTable will change to resemble Figure 3-9. Compare this with the appear-
ance of a default empty PivotTable as shown earlier in this chapter in Figure 3-3.
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T
m
9]
=]
m
l
Lyl
s

Cirop Page Fields Here |

| Drop Column Fields Here

o~ 0 M = Q) kD=

Drop Data ltems Here

alaH splrI4 moy doiq

Figure 3-9: An empty PivotTable displayed using classic PivotTable layout.

You can see that the PivotTable has four areas labeled Drop XXXX Here where XXX is one
of the following:

e Page Fields—A field that is used to filter the report, the same as the Report Filter area
in the Field List.

e Column Fields—A field that is displayed as a column heading, the same as the Column
Labels area in the Field List.

* Row Fields—A field that is displayed as a row heading, the same as the Row Labels
area in the Field List.

* Data Items—A field that is displayed as a data item in the report, the same as the
Values area in the Field List.

To design the report, drag fields from the Field List and drop them on the corresponding
area of the report itself. Thus:

1. Drag the Region field and drop it on the Drop Page Fields Here section.

2. Drag the Date field and drop it on the Drop Row Fields Here section.

3. Drag the Store field and drop it on the Drop Column Fields Here section.

4. Drag the Region field and drop it on the Drop Data Items Here section.
After applying Currency formatting to the data, the resulting PivotTable looks like the one
in Figure 3-10. If you compare this PivotTable with the same PivotTable created in normal
view, shown earlier in Figure 3-5, you’ll see that the two are essentially identical. You can

switch back and forth between normal and classic layout as needed by following the steps
presented earlier in this section.
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Figure 3-10: The finished PivotTable report using classic layout.

One additional capability of classic view is the ability to modify the PivotTable by dragging
fields from one location in the table to another. You can try this by dragging the Region
field from its location in the Page Fields area and dropping it in the Column Fields area, as
shown in Figure 3-11. The result is that both Region and Store are now column fields,

as shown in Figure 3-12.
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Figure 3-11: Modifying the PivotTable report by dragging fields within the report.
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Figure 3-12: After dragging the Region field from the Page Fields area to the Column Field area.

Note that using classic layout view does not preclude your using the Field List to arrange
and change the PivotTable report—it just provides you with additional options.

Naming a PivotTable

Excel assigns default names to PivotTables in the form PivotTable1, PivotTable2, and so
on. You can change the name to something more meaningful as follows:

1. Make the PivotTable active.

2. Click the Options button on the Options toolbar to open the PivotTable Options
dialog box.

3. Type the new name in the Name field.

4. Click OK.
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Using the PivotTable Ribbons

The new Office programs have greatly reduced the use of menus and toolbars in favor of
ribbons, which are like toolbars in some ways but a lot more sophisticated and easier to
use. Excel has several ribbons that are specifically related to PivotTables and PivotCharts.

Remember that all ribbons are dynamic and adjust to the size of the Excel window. If you
have a large screen and the Excel window is wide, more ribbon elements will be shown. On
a smaller screen with a narrower window, some ribbon elements will be hidden and you’ll
have to click an arrow on the ribbon to show them. Don’t be surprised if your ribbon does
not look exactly the same as the ones shown in the book’s figures.

The PivotTable ribbons are available only when a PivotTable is active. Remember, click any
cell in a PivotTable to make it active. There are two PivotTable-related ribbons that are
collectively called PivotTable Tools and individually called Options and Design. Figure 3-13
shows the tabs for these ribbons.

FivotTable Tools

| Options Design

Figure 3-13: Excel has two ribbons, Options and Design, that are specifically related to PivotTables.

The Design ribbon is, as its name suggest, devoted to tools that let you change the appear-
ance and layout of the PivotTable report. This ribbon is shown in Figure 3-14.

Design

ﬁ F = ==| | W] Rowlicaders Danded Rows i iy

Subtotals Crand | Report  Blank o] Column Headers Banded Columns
- Totale ™ | Laynut Rovrs v
Layout Pwotiable style Opions LAt Suyes

Figure 3-14: The Design ribbon lets you change the design and layout of a PivotTable report.

You can see on this ribbon, for example, that there are options for displaying row and col-
umn headers in the center, and on the right are some pre-defined styles that you can apply
to a PivotTable.

The Options ribbon, shown in Figure 3-15, controls other aspects of a PivotTable such as
the sorting and grouping of data.

I aptions I
PlvOtT2ble Mame! | Active Fleid: 1 et L= Iy by =] ] =) I T = L |-
A PH e || U7y U Uy, | B el S R
Prvotiablel sum of Lamping # Ung = £ ; 2] / = —t
o - = f\l Sort Refresh Change Daka | Clear Select Move PrwotChart Formulas Ficld vf- | Field
% Options = %] Field Settings = || I3 - e v - *  PluntTahle - L 1ist  [Ruttons iHeaders
Protiabie Mctive Field Group sort Dats Adions 1ol shov/Hide

Figure 3-15: The Options ribbon controls aspects of PivotTable data display such as sorting and
grouping.
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You’ll learn about the various tools on the PivotTable ribbons in upcoming tips that deal
with that specific topic. For now, it’s enough to remember that just about anything you
want to do with a PivotTable report is done using commands on these two ribbons.

CROSS-REFERENCE

Excel also has several ribbons that are specifically related to PivotCharts. These will be
covered in the section on PivotCharts in Chapter 4.

Setting PivotTable Options

Each PivotTable report has a set of options associated with it. You access these options for
the active PivotTable report by clicking the Options button on the Options tab. The PivotTable
Options dialog box contains five tabs, and the options on these tabs are explained in this
section. Some of the explanations here are superficial, because a full explanation may not
make sense before you know more about PivotTables. In these cases, you'll find a fuller expla-
nation later in the book in the section that deals with the relevant aspects of PivotTables.

Figure 3-16 shows the Layout & Format tab of the PivotTable Options dialog box.
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Figure 3-16: The Layout & Format tab of the PivotTable Options dialog box.
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The following list discusses the options available on the Layout & Format tab of the
PivotTable Options dialog box:

¢ Merge and center cells with labels—In some PivotTables, the same label, such as
Quarter or Month, is repeated in the outer row or column cells. If you select this option,
the repeated labels will be merged into a single label that spans the columns or months.

| Hed

e When in compact form indent row labels XXX characters—Specifies by how much
row labels would be indented when the PivotTable is in compact form.

* Display fields in report filter area—Determines how multiple fields are displayed in
the report filter area. Select Down, Then Over to add new fields to an existing column
before moving to a new column. Select Over, Then Down to add new fields to an existing
row before moving to a new row.

* Report filter fields per column—Specifies how many fields are displayed in a row or
column (depending on the setting of the Display fields in report filter area option) before
starting a new row or column.

* For error values show—If you want PivotTable cells with an error to display text that
you specify instead of the error message, select this option and enter the text in the
adjacent box.

* For empty cells show—If you want blank PivotTable cells to display text that you spec-
ify, select this option and enter the text in the adjacent box.

* Autofit column widths on update—If this option is selected, Excel will, when the
PivotTable is updated, automatically adjust the width of columns in the PivotTable to fit
the widest text or number. Otherwise the original column widths will be retained.

* Preserve cell formatting on update—If this option is selected, the cell formatting and
layout of the PivotTable will be preserved when certain operations, such as updating,
are performed on the table.

The Totals & Filters tab of the PivotTable Options dialog box is shown in Figure 3-17.
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Figure 3-17: The Totals & Filters tab of the PivotTable Options dialog box.

The options on the Totals & Filters tab are as follows:

* Show grand total for rows—Select this option to display a grand total at the right end
of each table row.

e Show grand totals for columns—Select this option to display a grand total at the bot-
tom of each table column.

* Subtotal filtered page items—If this option is selected, subtotals include table values
that are not displayed because of an applied filter. If this option is not selected, subto-
tals include only displayed table values.

e Mark totals with—If this option is selected, subtotals that include both displayed and
non-displayed items (as per the Subtotal filtered page items option) are marked with an
asterisk.

e Allow multiple filters per field—Select this option if you want subtotals and grand
totals to include items that are hidden by filtering.

¢ Use Custom Lists when sorting—Select this option to enable the use of custom lists
when sorting data. Please refer to Excel online help for information about using custom
lists for sorting.
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The Display tab of the PivotTable Options dialog box is shown in Figure 3-18.
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Figure 3-18: The Display tab of the PivotTable Options dialog box.

The options on the Display tab are as follows:

¢ Show expand/collapse buttons—When a PivotTable report has two or more levels of
row or column labels, the higher level will, if this option is selected, display expand (+)
or collapse (-) buttons that let you show or hide the lower levels of detail. This is illus-
trated in Figure 3-19, where stores 2061 and 2166 are expanded, showing the individual
dates for each store, and store 2134 is collapsed, hiding the dates. Hiding these buttons
may be desirable when you are printing or viewing (as opposed to manipulating) the
PivotTable report.

¢ Show contextual tooltips—When this option is selected, Excel displays a contextual
tooltip when you hover the mouse pointer over certain PivotTable elements. The tooltip
shows information such as the name of the field, its value, and the row and column it is
in (see Figure 3-20).
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Figure 3-19: Expand/collapse buttons let you show or hide lower levels of column or row
headings.
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A contextual tooltip

Figure 3-20: A contextual tooltip displays information about a PivotTable element.

* Show properties in tooltips—Select this option if you want tooltips to include property
information for an item. This option is available only if the data source supports
properties.
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* Display field captions and filter drop-downs—If this option is selected, the field cap-
tions and filter drop-downs are displayed on the report, as shown in Figure 3-21. You
may want to hide these elements for viewing or printing the PivotTable.
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Figure 3-21: A PivotTable with field captions and filter drop-downs displayed (top) and hidden
(bottom).

¢ C(lassic PivotTable layout—Select this option to use classic PivotTable layout, as
explained earlier in the part.

* Show items with no data on rows—Select this option if you want to display row items
that have no values. This option will be available only if the PivotTable is based on an
OLAP data source.

e Show items with no data on columns—Select this option if you want to display col-
umn items that have no values. This option will be available only if the PivotTable is
based on an OLAP data source.

* Display item labels when no fields are in the values area—Select this option if you
want to display item labels when there are no fields in the value area. This option
applies only to PivotTables that were created in earlier versions of Excel.

* Show calculated numbers from OLAP server—Relevant only when the PivotTable is
based on OLAP data. If selected, calculated items in a dimension are displayed.

* Field list—Select whether items in the files list are sorted in A-Z order or are displayed
in the order specified by the data source (which may be, but is not necessarily, A-Z
order).

The Printing tab of the PivotTable Options dialog box is shown in Figure 3-22.
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Figure 3-22: The Printing tab of the PivotTable Options dialog box.

The options on the Printing tab are as follows:

e Print expand collapse buttons when displayed on the PivotTable—If this option is
selected, expand/collapse buttons are printed or not depending on whether they are dis-
played on the PivotTable, according to the setting of the Show expand/collapse buttons
option on the Display tab. If this option is not selected, expand/collapse buttons are
never printed.

* Repeat row labels on each printed page—If a PivotTable has more than one row field,
selecting this option tells Excel to repeat the outer row labels on the second and subse-
quent pages when the report is printed. This is not the same as printing regular row and
column labels on each page, which you can do with the Set print titles option.

e Set print titles—When this option is selected, row and column labels are repeated on
each page of a multipage printed report.

The Data tab of the PivotTable Options dialog box is shown in Figure 3-23.
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Figure 3-23: The Data tab of the PivotTable Options dialog box.

The options on the Data tab are as follows:

* Save source data with file—This option is relevant only for PivotTables that are based
on external data. If selected, the data from the external source is saved as part of the
workbook. This enables you to open the workbook and work on the PivotTable even
when a connection to the data source is not available.

¢ Enable show details—Select this option to enable drilling to detail in the PivotTable
report. This is covered in the section “Showing and Hiding Detail” in Chapter 5.

¢ Refresh data when opening the file—If this option is selected, the PivotTable is auto-
matically refreshed from the data source each time the file is opened.

* Number of items to retain per field—This option is relevant only for PivotTables that
are based on external data. It specifies the number of data items that are cached in the
workbook for each field. Possible settings are:

« Automatic—The default number of items for each field.
« None—No unique items for each field.

« Max—The maximum number of items for each field.
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Formatting PivotTables

In some ways, a PivotTable is like any other data in Excel and you can use the same for-
matting techniques to get your report looking the way you want it. In other ways,
PivotTable formatting is a different critter altogether.

Applying PivotTable Styles

Excel has a terrific assortment of styles that you can quickly apply to a PivotTable, and
also lets you define your own styles. Styles can control the following aspects of a
PivotTable’s appearance:

* The font used for the table as a whole or for specific parts of the table, including type
face, size, bold/italic, and color.

* The background color for the whole table, parts of the table, or alternating rows or
columns.

e The borders, both vertical and horizontal, used within the table and on its outer edges.

To apply a style to the active PivotTable report, display the Design ribbon. Then, as shown
in Figure 3-24, you can do the following:

» Select one of the displayed styles by clicking it. As you move the mouse pointer over the
styles, the report previews that style.

* Scroll through the available styles using the scroll bar.
* Display the style menu by clicking where indicated in Figure 3-24.
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S e e o s e e = Scroll through styles
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[RHRRN
[RURRY]
[RURRNI
[RURRY]
[RURRN
[RIRR
[RURR
[RURR
(R
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(RN
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(RN
[RURRY]
N

e =<— Display style menu

Pi\fotTW

Select a style

Figure 3-24: Working with PivotTable styles on the Design ribbon.
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When you display the style menu, which is shown in Figure 3-25, you can view more of the
defined styles. These are divided into three groups based on their general appearance:
Light (shown in the figure), Medium, and Dark. Use the scroll bar on the right to view all
available styles. As you view these styles, move the mouse pointer over the styles to pre-
view the style on the report. On this menu you can also:

* (Click Clear to remove a style from the active PivotTable report.

* (Click New PivotTable Style to define a new custom style (more on this in the next
section).

13 Mew PivotTable Style..,
119:5 Elear

Figure 3-25: The styles menu gives you access to all defined styles.

Creating Custom PivotTable Styles

You can define your own style by clicking New PivotTable Style on the style menu. Excel
opens the dialog box shown in Figure 3-26. You use the elements in this dialog box to
define your new custom style.

| Hed



PivotTable Fundamentals

fi:-_;) Ho-o

Home

Microsoft kxcel PivotTable Taols

Ingert  Pagelwmout  Formulas Data Review Ada Ing Options | Design

= .il = |==| | ¥ Rowlieaders Danded Rows
Subtotals Grand | Report Dlank || 5] Cotumn Headers Banded Lolumns
* Totals » | Layout ™ Hows =
Layout PivotTable Style Options

ML

-2

pS | Grand lotal

B sportingGoodshawlata
L A 8 1 ¢ | D E

Sum challlpir_lg_.smle kT e e T
Date Ixl 2061

Mame: | EuotTable stle 1
1 - Table Element:

‘Whols 1abla

Fage Field Labels

Fage Feld values
First Colurn Sripe

13
14
%
18
1/
1n
19

Elemeznt Formatting:

20

21

) [ Set as detauk MivotTable quick style bor this document \
24

o)

a7

w4 v | Sheets | Sheetd - Sheet! - Sheetz . sheets 0 [ m

Peady

Figure 3-26: Defining a custom PivotTable style.

Each entry in the Table Element list corresponds to a part of the PivotTable report ranging
from the entire report to single subheading rows. To define the formatting for an element,
select it in the list and then click the Format button. Excel displays the Format Cells dia-
log box, shown in Figure 3-27. You use the three tabs at the top to define the font, border,
and fill attributes for the element.

Other elements in the New PivotTable Quick Style dialog box are:

e Name—Enter the display name for the style.
* Preview—Shows a preview of the style as you define it.

* Clear—Click this button to remove all special formatting from the selected PivotTable
element.

* Set as default—Select this option if you want the style you are defining to be the
default style for all new PivotTables in the workbook.
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Figure 3-27: Specifying the style format for a specific PivotTable element.

When you have defined one or more custom PivotTable styles they are displayed at the top
of the style menu in the Custom section.

Formatting Value Cells

Value cells in a PivotTable report can be assigned a number format. However, you do not
assign the format directly to the cells, as you would with non-PivotTable data in a work-
book, but rather to the data field that the cells display. To do so:

1. Click the down arrow to the right of the field name in the Values area of the Field List
(see Figure 3-28).
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Figure 3-28: Using the popup menu to assign a number format to value cells.

2. Select Value Field Settings from the popup menu to display the Value Field Settings dia-
log box.

3. Click the Number Format button to open the Format Cells dialog box (see Figure 3-29).
4. Select a number format from the list on the left.

5. If necessary, specify format details on the right. Note that the Sample field displays
what the selected format will look like.

6. Click OK twice to return to the worksheet.
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Figure 3-29: The Format Cells dialog box.

Setting Report Layout

Excel offers three report layouts that control the overall layout of the report. You select a
layout using the Report Layout button on the Design ribbon. The layouts are:

¢ Compact Form—This layout, shown in Figure 3-30, arranges the PivotTable report to
take up as little space as possible. It is useful when you are trying to fit a wide
PivotTable report onto a single sheet of paper when printing or to make the entire table
visible on-screen at one time.

* Qutline Form—This layout, shown in Figure 3-31, displays the table like an outline.
Subsidiary row fields—Category in the example—are displayed indented under the par-
ent field. Rows are not separated by borders.

e Tabular Form—This layout, shown in Figure 3-32 displays the table in tabular form.
Subsidiary row fields get their own column to the right of the parent field, and top-level
row fields are separated by a horizontal border.
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Figure 3-30: A PivotTable report in compact form layout.
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Figure 3-31: A PivotTable report in outline form layout.
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Figure 3-32: A PivotTable report in tabular form layout.

Changing Other Formatting

Because a PivotTable report is part of a worksheet, like any other Excel data, you can use
regular Excel formatting tools to apply formats such as font, background color, and cell
borders to a PivotTable—in essence, anything you can change for other parts of a work-
sheet can also be changed for a PivotTable report. There are a few things you need to keep
in mind when formatting a PivotTable.

First of all, you want to make sure that the formatting you apply is preserved when the
PivotTable is refreshed or its layout changes. This requires selecting the Preserve Cell
Formatting on Update option on the Layout & Format tab of the PivotTable Options dialog
box as mentioned earlier in this chapter. To display this dialog box, click the Options but-
ton on the Options ribbon.

A second concern is ensuring that the formatting is applied to parts of the PivotTable that
are not visible. For example, you may have used a page field to filter the PivotTable to dis-
play a subset of the data. Before applying the formatting changes, select (All) in the page-
field drop-down list to display all the data.

Finally, you need to use the correct technique to select the part of the PivotTable that you
want to format. As I have mentioned before, cells in the PivotTable that are linked to the
same field are connected, and you can select linked cells simultaneously by clicking the
field heading. To do this, ensure that the mouse cursor changes to a right- or down-point-
ing arrow before clicking the heading to select a table element. After you have selected the
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desired element(s), use the usual formatting commands on the Formatting toolbar or the
Format menu to apply the desired formatting.

For example, look at Figure 3-33. The mouse pointer is on the field heading Main Street
and has changed to a right-pointing arrow. Click here to select all value cells that are asso-
ciated with this heading. You can now apply formatting, such as italics or a background
color, to all these cells at once.

| A =] C (8] B E [ H
11
2
3 |Sum of Titles [Category | * |
4 Store = |Action Childrens  Classics  Comedy Drama Sci Fi Grand Total
5 |Clarkville 2 203 251 345 172 324 1317
A =wain Slinel 374 A3 A 144 160 A4 1788
7 Alorthgata 15 320 19 x5 287 35 82
g [West End 310 220 145 ez} 368 236 1876
4 [Crand lotal fi=1 dlia bid wn Tuus U alid
in

Mouse cursor changes to an arrow

Figure 3-33: Clicking a field heading to select all associated cells.

Applying Formatting to a
PivotTable Report

This section takes you through the process of formatting a PivotTable report with a style
and with cell formats. I will use the PivotTable that you created in Chapter 2 from data in
an Access database. This PivotTable is shown in Figure 3-34 with the default formatting.
You need to open the workbook containing this PivotTable before proceeding.
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10 |Seafood ] TA5 41§ 13p13.41 % 2342367 % 21061.60 [$ B5514.19
11 Crand lotal § T43./U348 8 T4o 54 70§ 144500 % 17516055 | $bld 846 f5
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Figure 3-34: The PivotTable report with its default formatting.
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The first step is to ensure that the PivotTable options are set so that the formatting you
will apply is preserved. Although these options are on by default, it is always a good idea
to double-check:

| Hed

Click any cell in the PivotTable to make it active.
Click the Options tab to display the Options ribbon.
Click the Options button to display the PivotTable Options dialog box.

On the Layout & Format tab, make sure that the Preserve Cell Formatting on Update
option is checked.

5. Click OK.

il A

The next step is to apply a style to the PivotTable:

1. With the PivotTable still active, click the Design tab to display the Design ribbon.

2. Use the PivotTable Styles section of the ribbon to select the desired style. I used the
first style listed in the Medium section of the full Styles menu.

3. Click anywhere outside the PivotTable to deselect it.

Your PivotTable now resembles the one in Figure 3-35.

:

2 0 o)l i it Grand Total
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11 Grand lotal 1 43,/U3.23 § 14569407 § 14432021 % 1/9,168.55  $6U8 B46./6
12

13

Figure 3-35: The PivotTable after you have applied the style.

So far so good, but suppose you want to emphasize certain parts of the report. For exam-
ple, you might want to emphasize the Dairy Products row, because it has shown a lot of
improvement, and you might also want to emphasize the Qtr 4 column, because the total
sales figure was so good. Here’s how:

1. Point the mouse at the left end of the Dairy Products row, right about where the D in
Dairy is. The mouse cursor changes to a right-pointing arrow (see Figure 3-36).
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3 Beverages

§ 3585820 %
4 Condiments 5 1192216 §
5 Confections 5 208275 %
B ~Pairy Products § 2411872 %
7 AGrains/Cereals § 1265710 §
8 [Meat/Poultry 5 2158515 %
9 |Produce 5 898074 §
10 [Seafood § 744541 §
11 |Grand Total § 143,703.23 %
12
13

Selecting a field

Figure 3-36: When enabling you to select an entire PivotTable element, the mouse cursor changes
to an arrow.

2. Click once. The entire row will be selected.
3. Click the Bold button on the Home ribbon. The entire selected row becomes boldfaced.

4. Point the mouse at the top of the Qtr 4 column, just above the label. The cursor changes
to a downward-pointing arrow.

5. Click to select the entire column.
6. Click the Italics button on the Home ribbon. The entire selected column will become ital-
icized.
7. Click anywhere outside the PivotTable to deselect it.
At this point your PivotTable resembles the one in Figure 3-37. The combination of apply-

ing a style and the custom cell formatting results in an attractive, easy-to-read table with
the important information emphasized.

G
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Figure 3-37: The final PivotTable after all formatting has been applied.
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Chapter

Working with PivotTable
Components

PivotTables have a lot of power hidden within them. The PivotTable compo-
nents discussed in this chapter may not be visible on the surface in all cases,
but they are waiting for you to use them to organize and display your
PivotTable data in the precise way you need. This is the first of two chapters
that delve into the use of these tools. With these techniques under your belt,
you will be able to go beyond the simple creation of a PivotTable and learn how
to customize it to suit your data and your needs.

In This Chapter

& Working with row and column fields
Filtering and sorting a PivotTable
Using multiple value fields

*
*
¢ Understanding report filter fields
& Working with summary functions
*

Setting options for PivotTable fields

Using Report Areas

Every PivotTable report starts out as a group of empty areas, and you create
the report by adding fields to these areas in the Field List. Perhaps the most
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important part of designing the PivotTable to display the data you want in the way you
want is how you use these areas. Previous chapters introduce only relatively simple uses
of the report areas with usually only one field per area. This is perfectly legitimate for
some needs, but PivotTables have much more power when you place two or more fields in
one area. To do this correctly, you need an understanding of how the Field List and the var-
ious drops work. Chapter 3 introduces this topic, but there is a lot more to learn.

The Field List

The Field List contains the names of all the fields in your source data. Figure 4-1 shows an
example (you’ll see the raw data on which it is based in the next section). If a field has
already been added to the PivotTable, its name is checked and displayed in one of the areas
at the bottom of the Field List. In Figure 4-1, no fields have yet been added to the
PivotTable.
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Figure 4-1: The Field List displays the names of all the data fields.
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Tae) NOTE

¥/ The Field List will be visible only when the PivotTable is active. To make a PivotTable
active click any cell in it. If the Field List is still not visible, click the Field List button on
the Options tab (visible only when a PivotTable is active).

To add a field to a PivotTable, select it in the Field List. Excel automatically adds the field
to an area depending on the field’s data:

e If the field contains numeric data it is added to the Values area and becomes data dis-
played in the main body of the report.

e If the field contains non-numeric data, such as text or dates, it is added to the Row
Labels area and becomes a row heading in the PivotTable.

uuuuuuuu

Tael NOTE
3/ If the PivotTable is in Classic PivotTable Layout (as explained in the Chapter 3), you can
also drag a field from the Field List and drop it directly on the target area of the report.

Moving a Field to a Different Area

After you have selected a field to add it to the PivotTable report, you may want to move it
to a different area. To do so, click the down arrow that is displayed next to the field name
in the area where it is currently located (see Figure 4-2). Then, from the popup menu,
select the area that you want to move the field to. You can also drag a field from one area
of the Field List to another area without using this menu.

If the PivotTable is in Classic PivotTable Layout, you can move a field to a different area by
dragging on the report itself.

Removing a Field

If you make a mistake when adding a field to a PivotTable, you can correct it by removing
the check mark from the field in the Field List. If the PivotTable is in Classic PivotTable
Layout you can also drag the field off the PivotTable and drop it outside the PivotTable.
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Figure 4-2: Moving a field to a different area.

Using the Row Labels Area

You add a field to the Row Labels area when you want the PivotTable to display data orga-
nized by rows based on the values in that field. To see how this works, look at the test
score data in Figure 4-3. This figure shows only the first few rows of the data.

Suppose you created a PivotTable based on these data and added the Gender field to the
Row Labels area (before adding any other fields). Your still-incomplete PivotTable would
look like Figure 4-4.
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A B c D E B G
Political

2 Suh';ect #_l Gender Age Group Region  Affiliation Score

3 1 hale 20-29  MorthEast Dern 92
4 2 Fermale 40-49 Midwest Ind 94
5 3 Male 30-39 South Derm 84
5} 4 Male 20-29  MorthEast Ind 94
7 5  Female 5059 MorthEast Rep 95
g 6 Fernale 30-39 SouthWest Rep a8
g 7 Male 40-49 Midwest Rep a0
10 8  Fernale 50-59 Midwest Ind 83
11 9 hlale 30-39 South Dem a7
12 10 Male 20-29  MorthWest Rep 81
13 1" Male 40-49  MorthEast Derm 97
14 12 Female 50-59  MorthWest Derm a3
15 13 hale 30-39 Midwest Rep 8a
16 14 Female B0-69 South Rep 96
1 15 Female 50-89 SouthWest Dem a0
18 16 Female 50-59  MorthEast Rep 83
14 17 Male 40-49  MorthWest Rep 100
20 18 hale 40-49  MorthWest Ind a3
21 19 Female 50-59 Midwest Ind 86
22, 20 Fernale 20-29 SouthWest Rep 93
23 21 Male 30-39 Midwest Dem a7
24 22 Male 20-29  MorthWest Derm a0
25 23 Fermale 40-49 SouthWest Rep 96
26 24 Fernale 30-39 South Ind 98
27 25 Male 30-39  MorthWest Derm N
28 26 Female 50-59  MorthWest Dem g2
v} b C v mlm b [ W [ Dol e, no
M 4 » M| Sheetd | Sheetl - Sheetz - Sheetd = %0

Figure 4-3: The sample test score data.

A B

Gender |=

Female
Male
Grand Total

D0~ M e L b —

Figure 4-4: After you add the Gender field to the Row Labels area, the table has two rows.

The PivotTable now has two rows (not counting the default Grand Total row): Male and
Female. This is because the Gender field contains either the value Male or the value
Female for every subject. There are two possible values for Gender; hence, there are two
rows in the PivotTable. A label at the top, Gender in this example, displays the name of the
field. The drop-down button next to the field name is used to filter the PivotTable, but
that’s a topic for another section.
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Suppose that instead of adding the Gender field to the Row Labels area you added the Age
Group field—what do you think would happen? Looking at the raw data you can see that
the Age Group column contains the following five possible values:

e 20-29
e 30-39
e 40-49
e 50-59
* 60-69

You would therefore expect the resulting PivotTable to have five rows, one for each of
these data values, and that’s exactly what you get, as shown in Figure 4-5.

| B

1

2 1l
3 | Age Groupl =l
4 20-29

5 |30-39

B 40-49

7 |50-59

8 |60-69

9 Grand Total

10

11

Figure 4-5: If you add the Age Group field to the Row Labels area, the table will have five rows.

Using Multiple Row Fields

So far you have looked at PivotTables in which only one field has been added to the Row
Labels area. PivotTables can accommodate more complex scenarios in which you have mul-
tiple row fields. If you add two fields to the Row Labels area, one will become the inner
row field and the other will become the outer row field. Data are organized first according
to the values in the outer row field; then within each group of outer row fields, they are
organized by the values in the inner row field.

To create inner and outer row fields, add both of the fields to the Row Labels area. The one
that you add first becomes the outer row field, and the one that you add second becomes
the inner row field (although this arrangement can be changed at any time).

Suppose you are creating a PivotTable from the score data shown in Figure 4-3. If you first
add the Age Group field to the Row Labels area and then add the Gender field, the result-
ing PivotTable will look like Figure 4-6.



A B
1
2
3 | Age Group|~ |Gender|~
4 =20-29 Female
5 Male
G |20-29 Tatal
7 | =30-39 Female
8 Male
9 |30-39 Tatal
10 | =40-49 Female
11 Male
12 |40-49 Total
13 | =50-58 Female
14 Male
15 50-58 Total
16 | =B0-69 Female
i Male
18 B0-69 Total
19 Grand Total

20
21
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Figure 4-6: In this PivotTable, Age Group is the outer row field and Gender is the inner row field.

If you reverse the order of adding the fields to the Row labels area, however, you will get
Gender as the outer row field and Age Group as the inner row field, as shown in Figure 4-7.

A B
1
2
3 [Gender [~ Age Groupl =
4 =Female 20-29
5 30-39
5} 40-49
7 50-59
8 G069
9 Female Total
10 | = Male 20-29
11 30-39
12 40-49
13 50-59
14 G069
15 [Male Tatal
16 |Grand Total

17
18

Figure 4-7: Age Group as the inner row field and Gender as the outer row field.

Why would you select one field for the inner and another for the outer row field? The
answer lies in the subtotals. Excel automatically creates subtotals for each outer row field.
For example, in Figure 4-7 there is a row labeled Male Total and another labeled Female
Total. Likewise, Figure 4-6 shows a total row for each age group. Therefore, you choose
your inner and outer row fields based on which you need subtotals for.

Il ed



a Part II: PivotTables and Charts: Going Beyond the Basics

Moving Fields Within an Area

When you have two or more fields within an area, their initial position—that is, inner or
outer—is determined by the order in which they were added. They are listed in the Field
List in this order. For example, Figure 4-8 shows the Row Labels area of the Field List
with Gender as the outer row field and Age Group as the inner row field.

1] Row Labels
Gender Sl
Age Group ¥

Figure 4-8: Fields are listed in order in their area.

You can change the order of the fields in an area and thus their inner/outer relationships by
clicking the arrow next to the field name and selecting one of the following from the popup
menu:

* Move up—Moves the field up one position in the list.

* Move down—Moves the field down one position in the list.
¢ Move to beginning—Moves the field to the start of the list.
* Move to end—Moves the field to the end of the list.

Using More Than Two Fields in the Row Area

You can use as many fields in the Row Labels area as you want. When you go beyond three
or perhaps four fields, PivotTables tend to be a bit confusing, but your data analysis may
require this number of fields. For example, Figure 4-9 shows a PivotTable with four fields
in the Row labels area. Here, Gender is the outer field, Age Group is the inner field, and
Region and Political Affiliation fall in between. Note how the four fields are listed in the
Row labels section of the Field List.

If you look at Figure 4-9, you may wonder why, in the top rows of the PivotTable, only the
age groups 20-29 and 50-59 are listed (cells D4 and D5). This part of the report is for
data from subjects where Gender=Female, Region=Midwest, and Political Affiliation=Dem.
There were no subjects in the other age groups that met these criteria, so those age groups
are not listed.
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Figure 4-9: A PivotTable that has four fields in the Row Labels area.

Using the Column Labels Area

The Column Labels area works the same way as the Row Labels area except that you get a
separate column, rather than a row, for each data value.

A PivotTable can use multiple column fields as well. They work much like multiple row
fields. Even though you might think that column fields would be called upper and lower
they are still referred to as inner and outer, just like multiple row fields, including the
creation of subtotal columns for outer fields.

Figure 4-10 shows a portion of a PivotTable in which the Gender and Age Group fields have
been placed in the Column Labels area with Age Group as the outer field.

8 -
P
4 A Age Lroup = | Gender z
4 =M-29 2079 Tolal | =50-39 A0-33 Tutal | =40-45 40-49 Tutal | =501-59 M58 T =
5 Femala hdala Famale Male Famale Nala Female Male
b |Awerage of Score 41 41 g1 =1 1) gy Y3 =) 41 =1 W
7
g

Figure 4-10: You can define inner and outer column fields as well.
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You can have multiple column fields and multiple row fields in the same PivotTable. The
resulting table is likely to be rather complex, but this may be necessary for certain kinds of
data presentation.

mawl NOTE

?%/ There’s nothing preventing you from creating a PivotTable with more than two fields in

the Column or Row area. The only problem is that the resulting PivotTable is usually too
complex to understand easily. It is usually better to use filtering or multiple PivotTables
in situations where you might consider three or more row/column fields.

Creating a PivotTable with Two
Column Fields and Two Row Fields

By actually creating a PivotTable with multiple column and row fields, you will gain a bet-

ter understanding of how this works. For this walkthrough you need the data in the work-

book TestScoresRawData.x1s. (You saw these data earlier in Figure 4-3.) After opening
the workbook the first steps are to create a blank PivotTable:

1. Place the cell pointer on any cell in the data range A2:F122.

2. Click the PivotTable button on the Insert ribbon to display the Create PivotTable
dialog box.

3. Click OK to accept the default options and create the blank PivotTable.

The resulting blank PivotTable is shown in Figure 4-11.

Before continuing, it is a good idea to do some planning. You want your PivotTable to be
set up as follows:

e Gender is the outer row field because you want subtotals for this variable.
e Age Group is the inner row field.

e DPolitical Affiliation is the outer column field. You do not actually want subtotals for this
variable. Although Excel automatically creates them, you can get rid of them after the
PivotTable is created.

e Region is the inner column field.

e Score is the value field.
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A B e 8] E E G
; PivotTable Field List ¥ X
3 | =
4 l-_. - Choose fields to add ko report: B~
5 ' — |Subject #
B | Tobuilda report, choose fields from the [Tender
7 PivotTable Field List [ Age Group
il [T]region
J [|Palitical AFfiiation
) S [[]5care
11 =
12 =
13 =

v

14 Drag fields between areas below;
1: ¥ Repott Filker 7 Column Labels
i
18
18 T —
20
21 1] Row Labels X Values
22
23
24
25
26 1 |
27 [7] Defer Layout Update
28

Figure 4-11: The blank PivotTable before any fields are added to it.
With your plan in place, you can create the PivotTable:

1. In the Field List, select all fields except Subject #.

2. To make the Field List easier to work with, change the Field List display to Areas
Section Only (2 by 2). Remember to click the button at the top right of the Field List to
display a menu of display options.

3. The Field List now appears as shown in Figure 4-12. You can see that Score has been
added to the Values area and all other fields have been added to the Row Labels area.

4. Click the arrow next to the Region field and select Move to Column Labels from the
popup mientu.

5. Click the arrow next to the Political Affiliation field and select Move to Column Labels
from the popup menu.

6. If necessary, change the order of fields so that Political Affiliation is listed first under
Column Labels and Gender is listed first under Row Labels. Remember, to change field
order, click the adjacent arrow and select Move Up or Move Down from the popup menu.
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PivotTable Field List v x
Drag fields between areas below:
W Report Filter 8 Column Labels
H2] Row Labels T Walues

Gender & Sum of Score o
Age Group >,
Region >
Political Affiiation =
[7] Defer Layout Update

Figure 4-12: The Areas boxes in the Field List after creating the initial PivotTable report.

At this point, your PivotTable will resemble the one in Figure 4-13 (which shows only part
of the PivotTable). Note that I adjusted the column widths to show more columns. If you
want column widths to be preserved through refreshes and layout changes, you must turn
on the Preserve Cell Formatting on Update option in the PivotTable Options dialog box. As
you discussed in Chapter 3, you access this dialog box by clicking the Options button on
the Options ribbon.

A n [ n (= r G H I K | 5
1] f=
2
4 |oum ot Sco oltical .= Hegion | =
4 =0em Der Total | = Ind T
5 |Gender |+ |.Age Group|w |Midwest  MorthEast  MonhVWest  South  Southiest Midwest  MorthEast Morthivest South
B |=Female |20 29 a8 100 83 189 450 g2
7 10-29 474 22 606 94
g 40-49 81 98 o4 ) a4 278
L] 50-59 9 333 a0 507 189
1] [ S 145 i) 29
11 Female Total 102 1nn 965 i ms prrd 2R 71
12 =Male 20-28 @ 177 179 448 a4
13 30 38 177 94 363 171 =5} &9
14 40-42 95 180 an 9N a1 546 87 54 a3
15 50-59 96 96 192 a4
16 |60-69 95 95
1/ Male lotal Fod Jol g2 Ao b 27 181 188 =5
1N | Grand Total N hdh 1705 dh 17 Afﬁ[ 444 i MG
19

Figure 4-13: The partially completed PivotTable.

There are two more steps required to complete this PivotTable. The first has to do with the
value data that is displayed. By default, a PivotTable report sums numerical data, but
that’s not appropriate for the test score data in this example. You want to have the average
score displayed. Here’s how:
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1. In the Field List, click the arrow next to the Sum of Score field and select Value Field
Settings from the popup menu. Excel displays the Value Field Settings dialog box
(Figure 4-14).
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& 2+ |7]a | l¢7] ] (fe |
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Figure 4-14: The Value Field Settings dialog box lets you change how a value field is summarized.

2. On the Summarize tab, click Average in the Summarize value field by list.

3. Click the Number Format button to open the Format Cells dialog box (see Figure 4-15).
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Figure 4-15: Specifying the number format for the value cells.

4. In the Category list, click Number.

5. On the right, specify no decimal places.
6. Click OK twice.

Figure 4-16 shows what the PivotTable looks like at this point. You can see that the
PivotTable now displays average scores and that the value field is now called Average of
Score.
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Figure 4-16: After setting the PivotTable to display average scores rather than sums.

The final step in this walkthrough is to remove the column subtotals. Although subtotals
are useful for some kinds of data, they are not in this situation. The simplest way to get rid
of these columns is to hide them:

1. Right-click the Political Affiliation label at the top of the PivotTable (in column C) to dis-
play the popup menu shown in Figure 4-17.

[Ealitical Affit=t Art
=Dem =2 | Copy
Midwest S Format Cells...

#] | Refresh
Sort 13
Filter L3

v | Subtotal "Political Affiliation” —

Expand/Collapse [
% Group.
@ Ungroup...

Mowe [3

X Remowe "Political Affiliation” E |

@5 Field Settings...
PivotTable Cptions..
5 | show Field List

Figure 4-17: Turning subtotals off for a column field.

2. Click Subtotal Political Affiliation to remove the adjacent check mark.

The PivotTable now is complete and should appear as shown in Figure 4-18.
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Figure 4-18: The completed PivotTable report.

Before you leave this PivotTable, note that some of the cells in the Data area are blank.
This is not an error but the result of the data. For example, cell D6 is blank because there
were no test scores from females in the 20-29 age group who were in the NorthEast region
and reported a Dem political affiliation.

Filtering and Sorting a PivotTable on
Row and Column Fields

One of the powerful features of PivotTable reports is the ability to filter the data that are
displayed. You specify the criteria, and the PivotTable changes to display on the data that
match. You can also specify how row and column fields are sorted.

Look again at the test scores PivotTable that you created in the previous section. As shown
in Figure 4-19, each row and column field label has an adjacent button that you can click
to sort or filter that field.

Sort/filter buttons

A, E i o] i
1
2
3 |Awerage of Score ! Political Affiliation | | Region hd
4 =Dem
5 Gender = | Age Group| > |Midwest MNorthEast MorthWest
6 | =Female 20-29 a5 100
7 30-3% g7
g 40-45 a1 a5
a 50-55 a4 g3
10 G0-65 g

Figure 4-19: In a PivotTable, each row and column field label displays a sort/filter button.
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When you click one of these buttons, Excel displays a menu like the one shown in
Figure 4-20 (which is for the Region field in the example PivotTable).

[Palitical Affiliation [ ] Region -
| |%] sortatoz
L%} sortZtos

[=]

Mare Sort Options..,

Label Filters L4

“alue Filters 13

[l (Select &l
[+#] Midwest
[+#] MorthEast
[+#] Morthiwest
[+ South

[ Southiwest

| (o]4 || Cancel |

Figure 4-20: The sort and filter options for the Region field.

To specify the sort order for the field, select either Sort A-Z or Sort Z-A. The more
advanced sorting options available with the More Sort Options command will be covered in
a later section.

To filter the display based on this field, select or clear the field values at the bottom of the menu.
For example, selecting only Midwest results in the PivotTable report shown in Figure 4-21.

The other filter commands on this menu are covered in later sections.

A B i Bl B F
1
2
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14 40-45 a5 a7 a5 a5
15 50-55 25 a4 84 Ell
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17 Male Total 92 L g5 a0
18 | Grand Taotal a2 a3 Ell a0
19
20

Figure 4-21: Filtering the PivotTable report to show only the Midwest region.
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Using the Value Area

The Value area is where you place the field or fields that contain the data to be summa-
rized by the PivotTable. Each cell in the report’s data area summarizes a subset of the data
based on the row and column the cell is in. For an example, look at the data and PivotTable
in Figure 4-22. In this PivotTable the data or value field is Sold.

1

2

3 [Sum of Sold 1Size |~

4 Flavor |~ /Large Small Grand Total
5 Chocolate 109 44 153
6 anilla 67 107 174
7 Grand Total 176 151 327
g

5

Figure 4-22: A simple PivotTable report.

Look at the value 109 in cell BS. Where did this number come from? You can see that this
cell is in the Large column and the Chocolate row. This tells you that the value 109 is the
sum of the Sold field values for all data records where Flavor=Chocolate and Size=Large.
In other words, it is the sum of the Sold values. The other cells in the PivotTable work the
same way.

What if you do not want to sum the data but rather display some other calculation such as
the average or count? You can do this using the field settings, which are covered later in
this chapter in the section, “Working with Field Settings.”

Using Multiple Value Fields

There’s no reason that the data area of the PivotTable has to be limited to a single value
field, although this is often all you need. Sometimes you want to summarize two or more
data items in the table. Look, for example, at the data in Figure 4-23, which shows the
total sales for both 2005 and 2006 for several salespeople over four quarters. Can you
include both the 2005 and 2006 sales amounts in your PivotTable? You bet.
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Figure 4-23: These raw data contains two data items, 2005 Sales and 2006 Sales, both of which
can be included in the same PivotTable report.

To create a PivotTable with more than one value field, you add each data field to the Values
area. The resulting PivotTable created from the data in Figure 4-23 (after the application of
numeric formatting) is shown in Figure 4-24. You can see that for each salesperson there is
a sum for each of the data fields, 2005 Sales and 2006 Sales.
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A B £ 1] PivotTable Mield List X
; hooge falds to add to report: ‘j_‘l
3 Values | 5ales Merson
" T quarter
4 Row labels = Sum of 2005 Sales Sum of 2006 Sales
5 |k ammor 1,373,028 $1,521,96 7 12005 Salcs
S| 7N0A Sales
£ ) smith £1,140,222 51,539,637 =
7 L anderson 4835,837 41,602,739
A |5 Sancher 4931,N9 41,788,330
3 |Y. Chang 5822,457 §1,485,106
10 Grand Total 55,092,606 57,437,019
11
12 Lwag fiedds babween araas balow:
13 W Report Fiker T Cokmin Labels
14 T Wakes -
15
16 ] Howe Labalc I values
17 Sales Morson et Sum of 2005 Sales ™
14 S of 7006 Sales +
19 e
20 | Pefer Layaut Update:
kil

Figure 4-24: A PivotTable created with two value fields.

el INOTE
You may be thinking that the labels in column B of this PivotTable report aren't right;
after all, the values in the cells are not actually sums but single values brought over from
the raw data. Can you change this? Yes, it's another action you can take with field set-
tings, covered later in this chapter in the section, "Working with Field Settings.” You can
drop the same field twice or more on the Data area. What's the point of this? Initially
both instances of the data field display the sum of the data, which is not at all useful. You
can, however, change the way one of the fields summarizes the data. For example, you
can set it to display the average or count of the data rather than the sum. For an Amount
field you can display the sum, the average, and the maximum—three different sum-
maries based on the same raw data. You'll learn how to do this later in this chapter.

Using the Report Filter Area

Although some PivotTable reports do not use them, report filter fields—called page fields
in earlier versions of Excel—are powerful tools and are essential for many advanced tasks.
A report filter enables you to filter the entire report based on the data in the field.

This is similar in concept to the kind of filtering you can do with row and column fields,
but the results are somewhat different. A given field cannot be both a page field and a row
or column field at the same time. If you add to the report filter a field that is already a row
or column field, it is removed from its original location.
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For each report filter field that you add, the PivotTable displays a filter button with the
name of the field. To the right of this button a cell displays the current filter setting. By
default this is (All), indicating that data from all report field values are included in the
PivotTable. For example, look at the data in Figure 4-25, which presents sales for a group
of five sales reps for the years 2005 and 2006, broken out by quarter.

A B = (8]

1 |sales Person .Quarter 2005 Sales 2006 Sales

2 1 Smith Otrl S 189,988 & 494,976
3 |L &nderson Otrl S 266,453 & 330,750
4 |5, Sanchez Otrl § 233,100 & 179,967
5 Y. Chang atrl S 273,276 5 3§E,031
& F. Zimmer Otrl S 486,423 5 469,310
7 ) Smith Qtr 2 S 467,064 5 287,232
2 |L &ndersan OQtr2 5 153,760 & 400,055
9 |5, Sanchez Qtr 2 S 167,708 & 251,492
10 ¥, Chang Qtr 2 S 184,704 & 384,224
11 F. Zimmer Qtr 2 5 264,717 5 470,650
12 ), Smith Qtr 3 5 303,887 5 4m5,709
13 L Anderson Qtr 3 5 154,004 & 432,157
14 5, Sanchez Qtr3 S 354,326 & 373,967
15 |, Chang Qtr 3 5 155,037 & 312,755
16 F. Zimmer Qtr3 S 274875 & 377,364
17 ). Smith Otr 4 S 179,283 & 291,720
13 L Anderson Otr 4 S 251,620 & 439,337
19 |5, Sanchez Qtr 4 5 175,962 5 483,304
20 Y, Chang Otr 4 S 209,440 5 430,096
21 F. Zimmer Otr 4 5 347,009 5 204,643
22

Figure 4-25: The sales rep data.

Next, Figure 4-26 shows a PivotTable report created from this data. You can look at the
Field List to see that the Quarter field has been placed in the Report Filter area. As a
result, the Quarter field is not displayed as part of the PivotTable’s main area but rather
separately in the Report Filter area in cells A1:B1. Cell A1 shows the name of the filter
field and cell B1 shows the current filter set, which is by default All. This means that the
report itself displays all of the data for all quarters.
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A | 8 - G | £ PhvotTable Field List bl
1 |Quarler lan =
5 —'( ) l_l Lhoose fields bo aad to repart:
3 | Values /|Sales Person |
4 Row Labels| > Sum of 2005 Sales Sum of 2006 Sales %:,':5:' .
5 |k ammer £1,3/3,024 1,521,967 208 Solex
6 |J smith £1,140,222 51,539,637
7 L Andersun 4835,337 41,602,739
A |5 Sancher 4931,N9 41,788,330
3 |Y.Chang | 5822,457 51,485,106
10 Grand Total 45,092,676 §7,437,229
11
1) Lwag fiedds babween araas balow:
13| " Report Fiker T Cokmn Labels
14 Quarler x. T Wakes v
15
16| e mow Labale I values
17 Sales Merson = | | sumot2m05sas =
18 | = of 7006 Sales. ¥
13
20 [™] Defer Layout Update | Update
21|

Figure 4-26: The PivotTable report created from the sales rep data, with the Quarter field placed
in the Report Filter area.

To change the filter, click the arrow adjacent to the filter setting in cell B2. Excel displays
a menu with the possible filter settings on it. This is shown in Figure 4-27. You can select
any one of the possible values for this field, in this case Qtrl, Qtr2, Qtr3, or Qtr4. For
example, Figure 4-28 shows the PivotTable report filtered on Qtr4.

[ 4] a | B | 5 | b
| 1 Quarter [E2D] =
= -
gl Sum of 2006 Sales
—-— Qtra _________________ Mot
L3 ot 51,521,967
| & 41,539,637
|7 $1,602,299
|8 41,288,330
1 9] 41,485,106
10 $7,437,330
1 | [ select Multiple Tems
_12_ [ ]9 I [ Cancel
et
|14
15

Figure 4-27: Selecting a filter setting for a filter field.
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iy B 1Z (]
1 |Quarter !Qtr4 g
2
i Values
4 Row Labels |~ | Sum of 2005 Sales Sum of 2006 Sales
5 |F. Zimmer 5347,009 5204,643
£ ). Smith 5179,283 5291,720
7 |L &Andersan 4251,620 5439,337
g |5 Sanchez 5175,962 5483,304
9 |¥. Chang 5209, 440 5430,096
10 Grand Total $1,163,314 $1,849,100
11
12

Figure 4-28: The PivotTable report filtered to show only data where the Quarter field is equal to
Qtr4.

Suppose you want to filter on two or more field values, such as showing data for only Qtrl
and Qtr2? Then, as shown in Figure 4-29, select the Select Multiple Items option in the fil-
ter menu and select the values to include in the filter.

| & B c D

1 | Quarter [EN1D] hd

2 =[EH

o [ < tr 1

4 Lt Sum of 2006 Sales
[wl Qb 3 1

3 Wt 4 $1,521,967

3 51,539,637

T 51,602,299

8 51,288,330

9 51,485,106

10 57,437,339

11 || ¥ Select Multiple tems

12 (o]4 | | Cancel

13

14

15

Figure 4-29: Filtering a PivotTable report on more than one filter field value.

Creating a PivotTable with
Three Report Filter Fields

This section takes you through the steps involved in creating a PivotTable with three
report filter fields. The data, part of which is shown in Figure 4-30, are sales of items with
five variables: Store, Month, Item, Color, and Size. The goal is to create a PivotTable that
shows total sales for each store for each month, and that gives you the ability to filter on
the Item, Color, and Size variables.
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A B | E | D | E | F | G

1 |

2 Store .Month Item Color Size Amount
3 |Downtown  Jan 4 Hed Large 19.64
4 Morthside Feb 1 Blue Srall 437
5 East End Feb 2 Red Mediurm 458
G Downtown Mar 5 Green Srall 15.3
7 |3outh Plaza Jan 5 White Large 13.43
g East End Feb 2 Blue Medium 5.583
9 Downtown Mar 4 Green Srall 13.96
10 |Downtown  Mar 3 White Large 19.37
11 MNorthside tar 2 Red Large 12.81
12 |South Plaza Jan 5 Red Medium 11.98
13 Downtown  Feh 4 Blue Large 11.78
14 Morthside Feb 5 Red Mediurm 10.71
15 East End Jan 3 Green Srall 16.56
16 |South Plaza Jan 3 White Medium 1.66
17 |Downtown  Jan 4 Blue Mediurm 10.16
158 |[East End Mar 4 White Medium 11.08
19 | Downtown Mar 1 White Srall 16.58
20 Downtown  Jan 1 Fed Large 12.71
21 MNorthside Mar 5 Red Srall 3.38
22 South Plaza Jan 4 Blue Mediurm 14.73
23 Downtown  Mar 2 Red Large 472
24 MNorthside Feb 3 Green Srall 15.14
25 East End Feb 5 White Mediurm 17.75
26 Downtown Mar 1 Blue Srall 283
27 |South Plaza  Mar 1 Green Large 14.79
28 East End Jan 2 White Large 10.54

Figure 4-30: The sample sales data.
To start, open the workbook ThreePageFields.x1s. Then do the following:

1. Place the cell pointer on any cell in the data range (A2:F162).

2. Click the PivotTable button on the Insert ribbon to display the Create PivotTable
dialog box.

3. Click OK to create a blank PivotTable report. The blank PivotTable looks like the one in
Figure 4-31.

. In the Field List, select all of the fields.
. Move the Sum of Item field from the Values area to the Report Filter area.

4
5
6. Move the Color and Size fields from the Row Labels area to the Report Filter area.
7. Move the Month field from the Row Labels area to the Column Labels area.

8

. Click the Sum of Amount field name in the Values area and select Value Field Settings
from the popup menu to display the Value Field Settings dialog box.

9. Click the Number Format button to open the Format Cells dialog box.
10. In the Category list, click Currency.
11. Click OK twice.
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A B Io: 8] E E G H

1
2
3 PivotTable Field List by > 4
4 A,
& ! Choose fields to add to report: G |
? [ et Tab ] [T]5tare

] ) [T ]Manth
8 | Tobuild a report, choose fields 1Tkem
190 from the PivotTable Field List - IColar
1 |Size
[ I — || Annount
13| &
14 =
15| S
18 <
17 Drag fields between areas below:
lg W Report Filter 5 Column Labels
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24
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26 ™

| Defer Layout Update

27
28

Figure 4-31: The blank PivotTable before any fields have been added.

At this point, your PivotTable should look like Figure 4-32. You can see that there is a but-
ton for each of the three report filter fields. The drop-down arrow next to each button
enables you to select how the data in the table is filtered. By default, the setting is (All) for
each page field, meaning that all data for the field are displayed.

A B G D E I
1 ltem Al '<\
2 [Calor e Report filter buttons
3 Size e
4
5 [Surn of Arnournt [Manth| =
6 | Store * |Jan Feb Mar Grand Total
7 Downtown 10563  $48.49 $202.42 §356.54
5 |East End 6315 B6162  $3266 $157.43
9 |Morthside $114.57  §55.05 $17262
10 South Plaza §117.01 $49.45 $166.47
11 |Grand Total §285.79 §220468 34250 $B853.06
12
13

Figure 4-32: The completed PivotTable report displays three report filter field buttons.
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Try some filtering. Click the arrow next to the Size field to see the list shown in

Figure 4-33. You can select any one of the three Size values—Large, Medium, and Small—
and the PivotTable report will change to include only data that pass the filter. You can also
select (All) to remove any filtering based on this field.

s | B c | B | E

1 ltem e

2 Caolor Al |-

3 [Size T

{ally

Large

Mediurn Feb hlar Grand Total
Small $45.49 §202.42 $356.54

$61.62  §3266 F1567 .43
F11467  §EE.05 17262
§49.46 H166.47

224 B8 §342.69 $353.06

[7] select Multiple Ttems

[ (o].4 ][ Cancel ]

T

19

Figure 4-33: The Size filter options.

Follow these steps to experiment with filtering:

1. Pull down the Color filter list and select Red; then click OK.
2. Pull down the Item filter list and select 4; then click OK.
3. Pull down the Size filter list and select Large; then click OK.

After you have applied these filters, your PivotTable will look like the one in Figure 4-34.

| T = c | D

1 ltem 4 [

2 [Colar Red [.7

3 Size Large -7

4 |

5 [Sum of Amount [Month] ]

G [Store B NE Feh Grand Total
7 | Downtown $1964  $4.49 $24.13
8 |MNaorthside $5.08 $5.08
9 Grand Total $19.64 $9.57 $29.21
10|

11

Figure 4-34: The PivotTable report after the application of three filters.
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Note the following:

* Each page field button displays the current filter setting: Red for Color, 4 for Item, and
Large for Size.

* The PivotTable no longer has a column for Mar because the filtered data did not include
any results where Month=Mar. This is also why only two stores are listed; the other
stores did not have any matching data.

* The cell for the Northside store in Jan is blank. This means no data passed the filter and
matched these criteria.

This walkthrough is an example of how page fields can be used to add flexibility to a
PivotTable. As you gain experience with PivotTables, you will develop a feeling for whether
it is better to drop a field on the Page area or on the Row or Column area. There is no right
way to do things; it all depends on your data and what you want to get out of them.

Working with Field Settings

A PivotTable report is made up of fields, and each field has a group of settings associated
with it. These settings control how (and whether) the field displays its number format, the
summary calculation used, and a few other things. It’s essential that you understand these
settings.

To change field settings, you must display the PivotTable Field dialog box using one of
these methods:

¢ In one of the areas of the Field List, click the arrow next to the field name and select
Field Settings (or Value Field Settings in the case of a value field) from the popup menu.

¢ In the PivotTable report itself, right-click a cell associated with the field and select Field
Settings (or Value Field Settings in the case of a value field) from the popup menu.

Field settings are different depending on the type of field you are working with: a value
field, a row/column field, or a report filter field. These are covered in the following tips.

Understanding Settings
for Value Fields

Figure 4-35 shows the PivotTable Field Settings dialog box for a Value field.

Il ed
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Value Field Settings 7 ==

Source Mame:  Amount

Custom Mame: | Sum of Amount

Summatize by | Show values as |

Summarize value field by

Choose the bype of calculation that you want ko use to summarize
the data from selected field

o) Cam)

Figure 4-35: The Field Settings dialog box for a value field.
This dialog box contains the following elements:

e Source Name—Lists the name of the data source field on which this PivotTable field is
based. You cannot change this.

* Custom Name—Shows the display name of the field. Edit this name to change the way
it is displayed in the PivotTable report.

¢ Number Format—Click this button to display the Format Cells dialog box where you
can select the number format for this field.

* Summarize by—Enables you to select how the field summarizes the data (Sum, Count,
Average, and so on).

e Show values as—Use this tab to set advanced data field options. These options are cov-
ered later in this chapter in the section, “Setting Advanced Value Field Options.”

The Summarize by setting gives you great flexibility in the way the PivotTable presents the
data. By default, a value field is set to Sum if the field contains number data. This means
that the numbers displayed in the PivotTable will be the sums of the corresponding data
items. If a value field contains text data, the default is Count. The other summary options
available are:

¢ Count—The number of data items.

* Average—The average of the data values.

e Max—The largest data value.

* Min—The smallest data value.

¢ Product—The result of multiplying all the data values together.

¢ Count nums—The number of data items that are numeric.
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e StdDev—The sample standard deviation of the data values.

e StdDevp—The population standard deviation of the data values.

e Var—The sample variance of the data values.

e Varp—The population variance of the data values.

Obviously, most of these summary functions are applicable only to numeric data.

Using Different Summary Functions

This section shows you how to use field settings to summarize data in different ways, as
introduced in the previous section. It uses the test score data shown in Figure 4-36. These
data are located in TestScores2.x1s. After you open that file, you can proceed.

2] TestScores2
A

g Student ?;#_l
4 2
5 3
B 4
i a
g 5]
ol 7
10 g
11 9
12 10
13 11
14 12
15 13
16 14
17 15
18 16
19 17
20 18
21 19
22 20
23 21
24 22
25 23
26 24
27 248
28 26
29 27
30 28

B
Gender
Male
Male
Fernale
Male
Ferale
Fernale
Male
Male
Ferale
Male
Fernale
Fernale
hale
Male
Female
Male
Ferale
Fernale
Male
Male
Female
Male
Female
Female
hlale
Male
Fernale
Male

Figure 4-36: The sample test score data.

The first steps are to create the basic PivotTable report:

1. Place the cell pointer on any cell in the data range (A2:C45).
2. Click the PivotTable button on the Insert ribbon to open the Create PivotTable dialog box.
3. Click OK to create the blank PivotTable.
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4. Add the Gender field to the Row Labels area.
5. Add the Score field to the Values area.

6. Point at the Score field in the list and drag it to the Values area, as shown in Figure
4-37. This adds a second Score field, called Sum of Score2, to the Values area.

7. Repeat step 6 to add a third Sum of Scores field to the Values area.

PivotTable Field List v X

Chaase figlds to add ta report:

[T student #

[V|Gender

[7]Score Drag from here...

Drag fields between areas below:

“W Report Filter 8 Column Labels
X Values =
] RowLabels E  VYalues
Gender 7 Sum of Score 7
Sumn of Score2 S
...and drop here

[T Defer Layout Update Update

Figure 4-37: Dragging a field to add multiple copies to an area of the PivotTable.

At this point the PivotTable will look like the one shown in Figure 4-38. It has three Score
fields in the Values area, Sum of Score, Sum of Score2, and Sum of Score3. Each displays
the same result, but this is not what you want. In fact, you don’t want a sum at all; rather,
you want the average, the maximum, and the minimum for each group.
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Wi~ Wi e sl —

==

12
i3
14
18
16
17
18
]

22

k3| 5aleg ha balea
|~/ o% h B[R

M B C 9] E E G H
Walues PivotTable Field List > %
Row Labels * Sum of Score Sum of Score2 Sum of Scored —
lemale 1792 1732 1792 Chaase fickds ta add ko report: |:'_];
hitale 1856 1856 1856 S
Grand Total 3648 3648 3648 [aAurent &
J|Lender
o|Score
Dvag tields batwesn aresc below:
W Report Fiter 2 Column Labels
E Vel ¥
] Row Labels X WYakes
Gender e Sum of Scare e
Sum of Scorel -
Sum of Scored T
D Lyl Lol e

Figure 4-38: The PivotTable report with three copies of the Sum of Score field.

To continue, follow these steps:

1. Right-click one of the Sum of Score field cells—one of the cells that contain the field
name Sum of Score or one of the adjacent cells that contain the sum itself.

2. Select Value Field Settings from the popup menu to display the Value Field Settings dia-

log box (shown in Figure 4-39).

3. Select Average in the Summarize by list. The Custom Name box changes to Average of
Score. Edit the name to say simply Average.

4. Click OK.
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by Tl o, el ey e s

the data From scdected Held

Report Fiker H column Labels
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Sheat?
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Ready |

Figure 4-39: Changing the field settings for the Sum of Score field.

At this point the PivotTable should look like the one in Figure 4-40. You successfully
changed one value field to display the average, but you really do not need so many decimal

places.
2
3 Ivalues
4 |Row Lahels| - | Average Sum of Score2 Sum of Score3
| 5 |Female 85.33333333 1792 1792
B Male 84.36363636 1856 1856
| 7 Grand Total 84.8372093 3648 3648
g

Figure 4-40: The PivotTable after one of the Sum of Score fields has been changed to summarize
by average.
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Changing the number of decimal places displayed requires another visit to the Field
Settings dialog box:

1.

2.
3.

Display the Value Field Settings dialog box again for this field, which is now named
Average.

Click the Number Format button to display the Format Cells dialog box.

Select Number in the Category list and enter 1 in the Decimal places box.

4. Click OK twice.

The remaining steps in this section change the summary for the other two fields:

1. Right-click one of the Sum of Score? field cells.

2. Select Value Field Settings from the popup menu to display the Value Field Settings dia-

N o v bhw

log box.

Select Max in the Summarize by list.

Edit the Custom Name box to read Maximum.
Click OK.

Right-click one of the Sum of Score3 field cells.

Select Value Field Settings from the popup menu to display the Value Field Settings dia-
log box.

8. Select Min in the Summarize by list.

9.
10.

Edit the Custom Name box to read Minimum.
Click OK.

There’s one more thing to do. The total row at the bottom of the table is not needed. Here’s
how to get rid of it:

1. Display the Design ribbon.

2.

Click the Grand Totals button.

3. Select Off for rows and columns.

Now the PivotTable report looks like Figure 4-41. It’s just what you wanted, providing
three different summaries for the Score value.
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2
3| ~ Values

4 Gender |~ |Average Maximum Minimum

5 Female 85.3 99 ?D_l

6 Mals B4.4 @8 70
7

Figure 4-41: The PivotTable after the three data fields have been changed to summarize by
average, maximum, and minimum.

Working with Settings for Row
and Column Fields

Field settings for row and column fields are essentially identical to each other, with the
only real difference being where on the report the field is placed. They are, however, some-
what different from the settings for value fields. Figure 4-42 shows the Field Settings dia-
log box for a row or column field.

N Microsoft Excel PivotTable Tools - [l
- Home Ingert Fage Layout Formulas Data Hetiew Wigw Ada Ing Options Design 71
=3 ,;l £ I ==| || ¥ Rowlieaders Danded Rows
Subtotals Grand | Report Dlank @] Column Headers Banded Lolumns ==
* Totals » | Layout ™ Hows =
Layout PivotTable Style Options MvotTable Sties
| L] - fx | Female =
B T = x
| n [} n r F G H K I g
1
2
3 Values | PrvotTabie Fleld List
A | |
] -_ elds to add bo report: |
B |
6 e |
8 Source Name:  Gender er II
9 Lustom MNama:  endar 3
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Figure 4-42: The Field Settings dialog box for row and column fields.
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This dialog box offers the following options:

¢ Source Name—Lists the name of the data source field on which this PivotTable field is
based. You cannot change this.

e Custom Name—The display name of the field. Edit this name to change the way it is
displayed in the PivotTable report.

e Subtotals & Filters tab—Lets you set options for field subtotals (explained in the
next section).

* Layout & Print tab—Lets you set options for field layout and printing

¢ Include new items in manual filter—Determines whether new items that are added to
the data source are automatically included or excluded by a filter that has been applied
to the PivotTable report.

Subtotal and Filter Options

By default, rows and columns are subtotaled automatically as a sum of data items. This is
what you get if the Automatic option is selected under Subtotals. You can also select None
to have no subtotals or Custom to use the subtotal calculation selected in the list. (Of
course, most of these subtotal options don’t really provide totals, but that’s the term Excel
uses for all of them.) You can click more than one custom subtotal and the PivotTable dis-
plays a separate row/column for each one. Click again to deselect. The following custom
subtotal options are available:

*  Sum—The sum of the data items.

¢ Count—The number of data items.

e Average—The average of the data items.

e Max—The largest data item.

* Min—The smallest data item.

e Product—The result of multiplying the data items together.

¢ Count Nums—The number of data items with a numeric value.
e StdDev—The sample standard deviation.

e StdDevp—The population standard deviation.

e Var—The sample variance.

e Varp—The population variance.
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Layout and Print Options
Figure 4-43 shows the Layout & Print tab of the Field Settings dialog box.
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Figure 4-43: The Layout & Print tab of the Field Settings dialog box.

The first two options let you choose between Outline form and Tabular form for the field. If
you select Outline Form, you then can select to display labels from the next field in the
same column (compact form). These options are similar to the Outline Form, Tabular Form,
and Compact Form options that are available from the Report Layout button on the Design
tab (as explained in Chapter 3), but apply to a single field rather than to the whole report.

These options affect only the report appearance, not the data it contains. The effects of
these options on a PivotTable report are shown in Figures 4-44, 4-45, and 4-46. For these
examples, the settings were applied to the Gender field. Each figure shows the Layout &
Print options along with the resulting PivotTable appearance:
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* Figure 4-44 shows the effects of selecting the Show item labels in outline form option
but not selecting any of the sub-options.

* Figure 4-45 shows the effects of selecting the Show item labels in outline form option
and also selecting the Display labels in the next field in the same column (compact
form) sub-option.

* Figure 4-46 shows the effects of selecting the Show item labels in tabular form option.
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Figure 4-44: The effects of the row field layout option settings, part 1.
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Figure 4-45: The effects of the row field layout option settings, part 2.
The other options on the Layout & Print tab are:

¢ Insert blank line after each item label—If selected, a blank line is inserted after each
item label.

¢ Show items with no data—If selected, row items for which there is no data are dis-
played in the report.

* Insert page break after each item—If selected, each item starts on a new page when
the report is printed.

Be aware that certain of the layout options, such as Insert blank line, may not seem to
have an effect on the report unless you have multiple row fields and you are setting proper-
ties for the outer field.
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Figure 4-46: The effects of the row field layout option settings, part 3.

Working with Settings for Report
Filter Fields

When you open the Field Settings dialog box for a report filter field (see Figure 4-42), it
looks like the PivotTable Field dialog box for a row or column field. In fact, the field set-
tings are precisely the same for report filter fields and for row and column fields. However,
most of these settings will have no effect on a filter field, so what’s the point?

The point lies in the fact that you can move fields between the row or column area and the
filter area. When you move a field from the filter area to the row area, then these settings
will come into play. When you move a field from the row area to the filter area, the settings
become irrelevant. To simplify things, the same set of options is used for fields in both
locations.
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For example, when you change the Subtotals option for a report filter field you may wonder
why the PivotTable report does not change. This setting takes effect only for row and col-
umn fields. If you pivot the table by moving the field to the Row or Column area, you’ll see
the effect of the Subtotals option you selected.

Setting Advanced Value Field Options

In an earlier section, I mentioned the Show values as tab in the Value Field Settings dialog
box. This tab, shown in Figure 4-47, lets you access some advanced options that control
some of the most sophisticated capabilities of PivotTable reports.
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Figure 4-47: The Show values as tab of the Value Field Settings dialog box.

The default setting in this part of the dialog box is Normal in the Show Values As drop-
down list, as shown in Figure 4-47. With this option, which you’ll probably use most of the
time, the field is summarized by means of the calculation that you select in the Summarize
by list — for example, a straightforward sum, count, or average. If you pull down the Show
values as list, however, you'll see several different ways in which the field data can be
summarized. Just to give one example, a data item could be displayed as the percentage of
the total of all data items in that row.
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Watch Where You Click

Double-clicking a field button brings up the PivotTable Field dialog box for that field,
but double-clicking a data cell activates drill-down, which displays the underlying data
for the cell in a new worksheet. If you do this by mistake you'll have to delete the drill-
down worksheet and return to the sheet where the PivotTable is located.

The following table shows some raw data that gives the number of each of three items that
were sold, plus the overall total.

Widgets Doohickeys Dinguses Total
Number sold 55 24 66 145

Suppose you are not interested in the actual number but in percentages. For example, you
want to know what percentage of items sold were widgets, what percentage were doohick-
eys, and so on. You can do this in a PivotTable report. The result is that, instead of display-
ing the value 55 in the Widgets column, Excel divides that number by 145 (the value in the
Total column) and then multiplies by 100 to get the percentage value. The resulting
PivotTable will look like this:

Widgets Doohickeys Dinguses Total
Number sold 38% 17% 46% 100%

When you set up a field to show data as something other than the default Normal, the first
choice you must make is from the Show values as list. Then, for some of these selections,
you must also make a selection in the Base field or Base item lists. It’s essential that you
understand what these choices mean, because it’s not that uncommon for Excel users to
set up a summary that displays something different from what they intended.

The simplest options in the Show data as list—simple because they do not require Base
field or Base item selections—are as follows:

* % of Row—The data value as a percentage of the total for that row.
* % of Column—The data value as a percentage of the total for that column.

* % of Total—The data value as a percentage of the total for the entire report.
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When you select Running Total in the Show values as list, you must also select a base
field. The resulting display will be a running total of the base field; in other words, the dis-
play for the current item will be the actual data value for the current item added to the
total values for all preceding data items.

For an example, look at these raw data:

Month Totals
Jan 123
Feb 95
Mar 141
Apr 77
May 90
Jun 122

If these data were displayed as a running total you would see the following:

Month Running Totals
Jan 123
Feb 218
Mar 359
Apr 436
May 526
Jun 648

The value displayed for Jan is the same as the raw data because there is no previous

item. The value displayed for Feb is the Feb value plus the Jan value: (123+95)=218. The
value displayed for Mar is Mar’s raw value plus the value displayed for Feb: (141+218)=359.
And so on.
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The remaining Show data as options require you to specify both a base field and a base
item:

e The Base field is one of the fields in the PivotTable. This includes fields that have been
added to the PivotTable as well as those that have not (that is, those that are in the
Field List but not the PivotTable itself).

e The Base item is a value for the column field. It can also be either of the special
values (previous) or (next), which use the previous or next item, respectively, for the
calculation.

The calculations available to you are:

» Difference from—Displays the difference between the raw value and the value of the
base field/base item data.

* % of—Displays the raw value as a percentage of the value of the base field/base item
data.

* % difference from—Displays, as a percentage, the difference between the raw value
and the value of the base field/base item data.

The final option available in the Show data as list is Index. It calculates the display value
as follows:

((value in cell) x (Grand Table Total)) / ((Grand Row Total) x (Grand Column
Total))

The options available here are very powerful but are a bit difficult to understand. Be care-
ful when using them to make sure your result is actually what you want it to be.

Using Value and Label Filters

In a PivotTable report, row and column fields give you the option of applying value or label
filters to the report data. Rather than just filtering based on values in the field, these fil-
ters let you define your own criteria.

Let’s look at an example. The worksheet in Figure 4-48 shows data that gives sales infor-
mation for your company’s sales representatives.
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A B & D E B G
2 Date_l Sales Rep Item Cost each Quantity Sale total
3 13-Mov-06  Rosenstein, F. Q0034568 § 39.00 5 % 125.00
4 13-Mov-06 Carver, W. Q003458 § 35.00 17 % GE3.00
5 13-Mov-06 McBride, O Ces4400 § 16.75 5% 83.75
B 14-Mov-06 Baker, J.T. Q003458 § 39.00 13/ § 507.00
7 14-MovD6  Ackerman, Q. Q0034568 § 39.00 20§ 780.00
g 14-MNov-06 Atkins, G. Coaad40D § 16.75 g % 134.00
) 15-Mov-06 McBride, O J213444 § 19.50 9% 175.40
10 158-Mov-D6  Yamamoto, A, J213444 § 19.50 7% 136.50
11 15-Mov-06 Sanchez, L. Ces4400 § 16.75 5 % 83.75
12 15-Mov-06 Muller, S. LAg700F & 8.25 6§ 45.80
13 158-Mov-06  Yamamoto, A, L2g700F % 8.25 14§ 115.50
14 16-Mov-06 Wilson, J. Cee4400 § 16.75 4 % 67.00
15 16-Mov-06 Wilson, J. Q0034568 § 39.00 1§ 429.00
16 17-Mov-06 Atkins, G. J213444 § 19.50 4 5 78.00
17 17-Mow06  Ackerman, Q. E200114 § 2215 16 § 354.40
18 17-Mov-06 Wilson, J. Ces4400 § 16.75 16 § 268.00
19 17-Mov-06 Baker, J.T. L25700F % 8.25 5 % 41.25
20 17-Mov-06 Sanchez, L. Ces4400 § 16.75 16 § 268.00
21 17-Mov-06 Bauter, X. BE200114 § 2215 12 § 265.80
22 18-Mov-06  Ackerman, Q. Q003458 § 39.00 19 § 741.00
23 18-Mov-06 Wilson, J. Q0034568 § 39.00 18 § 702.00
24 18-Mov-06 McBride, O J213444 § 12.50 9% 175.80
25 18-Mov-06 D.F. Chang Cee4400 § 16.75 7% 117.25
2B 18-Mov-06 Sanchez, L. E200114 § 2215 g % 177.20
27 19-Mov-06 Carver, W, B200114 § 2215 3% G6.45
28 19-Mov-06 Bauter, X. E200114 § 2215 16 § 354.40

Figure 4-48: The raw sales data.

You create a PivotTable report that shows the total sales for each person, as shown in
Figure 4-49. This is fine as far as it goes, but using value or label filters will permit you to
do things such as:

¢ Display only those sales reps whose last names begin with A.
* Display only those sales reps whose sales totals were over $4,000.
* Display the top five sales reps in terms of total sales.

A B E
1
L]

2

3 Sales Rep |~ |Sum of Sale total
4 |Ackerman, G $3.929
5 |Atkins, G. 5212
G |Baker, J.T. §1,816
7 Baxter, ¥ $520
8 [Carver, W, $4.138
3 |D.F. Chang $932
10 |McBride, O. §1,188
11 McSnee, A 227
12 Muller, 5. §1,384
13 Rosenstein, F. $5,309
14 Sanchez, L §2 547
15 Wilson, J. §2,738
16 Yamamoto, A $3,022
17 Grand Total $28,112
18

19

Figure 4-49: A PivotTable report that summarizes sales for each sales representative.
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To apply a value or label filter, click the down arrow next to the field name in the
PivotTable—SalesRep in this example—then select either Value Filters or Label Filters
from the menu. The next menu, shown for Value Filters in Figure 4-50, lists the various
types of filters you can define.

A B B 8] E
L1
L]
2
3 |Sales Rep |~ Sum of Sale total
4] sortataz $3,929
z $212
SortZto
&) so 51816
Maore Sort Cptions.., $520
54,138
: $952
Label Filters 3 TR
“alue Filters 13
[ {Select All) - Equals...
[+
!z:Ack.erman, @ Croes Mot Equal..,
[+ atkins, G,
[ Baker, 2.7, R Greater Than...
EIBaxter, A i Greater Than Or Equal Ta..,
[ Carver, w.
ID.F. Chang Less Than..,
[+ McBride, 0. Less Than Or Equal To..
[v| McSnee, A.
E Between..,
[+ Muller, 5. i Eazen
e S Mot Between..,
| QK | | Cancel Top 10...
ita]
26

Figure 4-50: Selecting a value filter from the menu.

The selections on this menu, except for the last one, Top 10, are self-explanatory. Select one
and the Value Filter dialog box opens, as shown in Figure 4-51. Make entries as follows:

e The list on the left lets you select the value field on which to base the filter. This list will
include all of the value fields that have been added to the PivotTable.

¢ In the middle, select the comparison to use. The comparison you selected on the menu
will be automatically entered here, but you can change it if you like.

* On the right, enter the comparison value. If you selected either Between or Not Between
as the comparison, there will be two boxes for you to enter the upper and lower values.
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Figure 4-51: Defining a value filter in the Value Filter dialog box.

When you choose Labels Filter, the menu has a few more choices as shown in Figure 4-52.
Some of the filter choices are the same as those for value filters. Note that for labels,
Greater Than, Between, and so on are interpreted in terms of alphabetical order. Other fil-
ter choices, such as Begins With and Contains, are self-explanatory.
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A B B 8] E
L1
L]
2 L
3 |Sales Rep |~ |Sum of Sale total
4] sortatoz $3.329
z $212
SortZto
&b so 51516
Maore Sort Options.., %620
54,138
Label Filters 3
“alue Filters 3 Equals.,
[ {Select All) - [oes Mot Equal...
[ Aickerman, . 2 .
[ Atkins, G, Begins With..,
[+ Baker, 2.7, & Droes Mot Begin With..,
] Baxter, 1. 1 Ends With..

[ Carver, w.

WIDWF. Chang Does Mot End With..,

[w] McBride, O, Contains..

[ Mcsnee, A, ;

[ Muler, 5, L Droes Mot Contain..,

o S Greater Than..,

| ok ] | cancel Greater Than Or Equal To...
Less Than..,

— b Than OrE IT
% es3 Than Or Egual Ta..,
IF Eetween...
4 4 b ¥ | Sheebd Sheetl . Sh et Betweer.., |

Figure 4-52: Selecting a label filter from the menu.

The value filters menu has one additional choice, Top 10, that can be very useful. With this
filter you can display only the top or bottom n items based on data in the report—for exam-
ple, the 10 sales reps with the highest sales or the 5 students with the lowest test score.

When you select this filter, the dialog box shown in Figure 4-53 opens. Make your filter
entries as follows (left to right):

* Select Top or Bottomi.

e Specify the number of items to display.

¢ Select what to display: items, percent, or sum.
e Select the value field to base the filter on.
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Figure 4-53: Defining a Top 10 filter.

You can clear a value or label filter from a field by selecting Clear Filter from the corre-
sponding menu.

Using a Value Filter and Custom Sort

This section shows you how to use the value filter and sort options to change the way a
PivotTable report is displayed. It uses the raw data shown earlier in Figure 4-48. The data
are a list of individual sales, with each record giving the sales rep’s name, the item sold,
the cost per item, the quantity, and the total cost. These data are in the workbook
SalesBySalesRep.xlsx.

First, create the basic PivotTable:

1. Put the cell pointer on any cell in the data range A2:F120.

2. Click the PivotTable button on the Insert ribbon to open the Create PivotTable
dialog box.

3. Click OK to create the blank PivotTable report.
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4. Add the Sale Total field to the Values area.
5. Add the Sales Rep field to the Row Labels area.

6. Format the Sum of Sale Total field to display as Currency with no decimal places.

At this point the PivotTable looks like Figure 4-54.

T

Ackerman, G
Atking, G.
Baker, J.T.
Baxter, X
Carver, W,

9 D.F. Chang
10 |McBride, O.
11 McSnee, A
12 [Muller, 5.

13 |Rosenstein, F.
14 |Sanchez, L
15 Wilson, J.

16 [Yamamaoto, A
17 | Grand Total

DO~ = Q) b —

|

Sales Rep |~ Sum of Sale total

$3929
212
§1,816
$620
§4,138
Fae2
§1,188
227
§1,354
$5,309
§2 547
$2,738
§3,022

$28,112

Figure 4-54: The default PivotTable before applying a filter and sort.

The next step is to apply a Top 10 filter so the report shows the top 10 sales reps based on

sales:

1. Click the arrow next to the Sales Rep field label in the PivotTable report.
2. Select Value Filter from the menu.

3. Select Top 10 from the next menu to open the Top 10 Filter dialog box.

4. The default settings for the filter are what you want, so click OK to create the filter.

Now the PivotTable displays only the top 10 sales reps, but they are still sorted in alpha-
betic order by name. The following steps tell you how to define this sort in order by total

sales:

g hwbhda

Click the arrow next to the Sales Rep field label in the PivotTable report.
Click More Sort Options to display the Sort dialog box (see Figure 4-55).
Select the Descending option.

From the list, select Sum of Sale Total.

Click OK.

Il ed
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Figure 4-55: The Sort dialog box.

Now the PivotTable report is complete (see Figure 4-56). Only the top 10 sales reps are
shown, and they are sorted from highest to lowest sales amount.

LA B | ¢

Sales Rep Sum of Sale total

Rosenstein, F. 35,303
Carver, W, | §4,138
Ackerman, G $3,929
Yamarnoto, A §3,022
Wilson, J. | $2738
Sanchez, L. §2547
Baker, JT. §1816
Muler, 5. §1.384
McBride, 0. 1,188
D.F. Chang $952
Grand Total $27,053

g e W ) B

o

Figure 4-56: The completed PivotTable report.




Chapter

More About PivotTable
Components

Chapter 4 discusses how PivotTable components provide you with a lot of flexi-
bility and power in designing your PivotTable reports. This chapter continues
the exploration of PivotTable components, showing you how to create calcu-
lated items and fields, show and hide detail, and group data.

In This Chapter

& Using calculated fields and items
4 Showing and hiding detail
4 Grouping and ungrouping your PivotTable display

Working with Calculated Fields
and Items

Calculated fields and calculated items are often confused with each other, and
for good reason. Not only are the names similar; they are similar in concept.
You need to understand the differences to use them effectively.

Calculated Fields

A calculated field acts like any other field in your PivotTable. Its name appears
in the Field List and you can add it to the PivotTable just as you would any

137



Part II: PivotTables and Charts: Going Beyond the Basics

other field. It exists only in the PivotTable, however, and only for the duration of the
PivotTable. In other words, it is not part of the data source.

Suppose your data source contains the total annual sales for each of your company’s sales
reps. The annual bonus for each rep is calculated as 2 percent of his or her total annual
sales, but the data source doesn’t contain the bonus amount. You can create a calculated
field in your PivotTable to do this. It calculates total annual sales times 2 percent for each
rep and lets you use this field in your PivotTable.

To create a calculated field, follow these steps:

1. Click anywhere in the PivotTable report to make sure it is active.
2. Click the Formulas button on the Options ribbon.

3. Select Calculated Field from the menu. Excel will display the Insert Calculated Field
dialog box (see Figure 5-1).

ﬁ.,) Ho-e- s Microgoft Excel PrvotTable Tocls =
- Home Inzert Page Layout Formulas Data Heview View Add Ins | Options Design L7
Prvotiable Name: | Actve Field: = ¥ G atiah g E ﬂ il j j (A ila_ =) L | il ﬂ
; = A|kg 7|a [ lsFe] TR ij IF il ==t —l:_L_:::.
MatTablel Mudmum Height # Unar L] LaEm | :
= - =E i Z] Sot | Refresh Change Date | Clear Select  Move PivotChart Tormulas F Field | +/ Field 1
[ options || Qg Tield Settings = || T3 Group Nield . Laurce ¥ - T Piotiable = ookt | List (ButtonsiHeader
FvotTable Active Figld Group sont Data Adtions Taols Show/Hide
Mb ~{a I | BAZKIMUM Height (1) =
lT‘_"I RiverHeightsWithPT = = x
leea n e [ b | E | =l
2“ | PruotTable Fleld List v x
3 PRl _ Column Labels -/ e Chuoses Fiedbs L k] b repont =
5712008 | Insert Calculated Held ER= [Eou
60 Wasirmum Height | | ikacation
7 W Teight (b Mome: | ZEER [ ([ Height
8 722005 Pl =0 | oeete | (1 1Min Hiighe
) Maximum Height || = fi_?_‘l"lax Height (™)
it} Minimurn Heaght (M [#|Min Height (M)
] rmcons | Bl '
12 Masximum Haight { -
13 Winimum Hoight (M | segh: Drag fields betwesn areas below:
14 742005 ) M Hesigll, W Repart Firer ) column 1 ahels
15 baxirnum Heaght I Loeation a2
16 Wlinimum Height (M
1/ #isz0us -
in hlawinanm Height () [ |
19 Minimum Height ( (et 1] Row Labels £ vohios
2 o] [ ] || e < | [ oo~
< i 2 -
) Minirrin Hesight (W 1T 7 |2 Mo oot
23 71772005
24 Wasimum Heaght (M) %] £ p
26| Minimum Height (M) 57 49 {T} Deferiidyui tpcie
26
27|
5
Pail
W4 » | Sheetd - Sheetl  Shest?  Shests ¥ i i
Ready i [ (7] e (=)

Figure 5-1: You use the Insert Calculated Field dialog box to define a calculated field.
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OLAP data source? Sorry, no calculated fields for you.

If your PivotTable is based on an external Online Analytical Processing (OLAP) data
source, you will not be able to create calculated fields or items.

4. Enter the name for the calculated field in the Name box. It’s a good idea to use a
descriptive name.

5. Enter the formula for the calculation in the Formula box:
. The formula must start with an equal sign.

« It can contain numbers, parentheses in pairs, and the operators + (addition), - (sub-
traction), * (multiplication), / (division), and * (exponentiation).

. To add an existing field to the formula, click the field name in the Fields list and then
click Insert Field.

6. When the formula is complete, click the OK button to add the calculated field to the
Field List.

7. Click OK to close the dialog box. The new calculated field will now be included in the
Field List and also automatically added to the PivotTable’s Values area.

A calculated field can be based on any fields in the data source as well as on other calcu-
lated fields that have already been defined. For example, look at this formula for a calcu-
lated field:

= (ProductTotal+ServiceTotal) *.1

The formula adds the values in the ProductTotal and ServiceTotal fields and multiplies the
sum by 0.1. ProductTotal and ServiceTotal can each be a field in the data source or another
calculated field.

You also use the Insert Calculated Field dialog box to add and delete calculated fields.
Display the dialog box as described previously; then select an existing calculated field in
the Name list. Then perform one of these actions:

¢ To delete the selected calculated field, click the Delete button.

e To modify the formula of the selected calculated field, edit the formula, click the Modify
button to save your changes, and then click the OK button.
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Creating and Using a Calculated Field

For this section you will use the data shown in Figure 5-2. These data contain the mea-
surements of the maximum and minimum heights of a river over a week, as measured at
two locations. These data are in the workbook RiverHeights.x1lsx. The measurements
are in feet, and we want to create a PivotTable report that displays them in meters.

o~ M Q) kD=

A | B B 8] E
Date] Location Max Height Min Height
71172005 West Bridge 22 19
74272005 West Bridge 21 19
74372005 West Bridge 20 18
74472005 West Bridge 24 21
7/5/2005 West Bridge 23 22
7/5/2005 West Bridge 2 21
74772005 West Bridge 17 16
7A£2005 Power Plant 19 17
Fi2£2005 Power Plant 23 21
71342005 Power Plant 24 23
FHL2005 Power Plant 22 21
7542005 Power Plant 20 17
72005 Power Plant 17 16
FAA2005 Power Plant 18 17

Figure 5-2: The sample river height data.

The first step in creating a calculated field is to create a basic PivotTable report, as
follows:

1. Place the cell pointer on any cell in the data range A2:D16.

. Click the PivotTable button on the Insert ribbon to open the Create PivotTable

dialog box.

3. Click OK to close the dialog box and create the blank PivotTable.
4. Click the Formulas button on the Options ribbon, then select Calculated Field from the

Ve N oW

10.

menu. Excel opens the Insert Calculated Field dialog box.
Enter Max Height (M) in the Name box.

Press Tab to move to the Formula box.

Enter = 0.305*.

In the Fields list, click Max Height.

Click Insert Field. The Insert Calculated Field dialog box should now look like
Figure 5-3.

Click OK to add the calculated field to the Field List and to the Values area of the
PivotTable.
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Figure 5-3: Defining a calculated field to display Max Height in meters.

You also need a calculated field for Min Height in meters. Follow the previous steps to
define this field—enter Min Height (M) in the Name box, and use the formula

=0.305*"Min Height’.

At this point, your Field List and PivotTable report will look like Figure 5-4. You can see
that the two calculated fields are listed and have been added to the Values area. Note also
that a field called Values has been added to the Row Labels area—you’ll see how this is
used soon.
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el ©
1

2|
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4 [Sum of Mas | leight 09,365
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Figure 5-4: The Field List and PivotTable report after defining the two calculated fields.

To complete the PivotTable report, follow these steps:

1. Add the Location field to the Column Labels area.
2. Add the Date field to the Row Labels area.

3. If necessary, move the Values field from outer to the inner position in the Row Labels

area.

At this point, your PivotTable will look like Figure 5-5.

=

Row | ahels
TN2005
Sum of Max Height (W)
Sium of Min Heaght (W)
0005
Sum of Max Height (W)
Sum of Min Height ()
300
Sum of Max Height (W)
Sum of Min Haight (M)
| 772005
Sum of Max Height (W)
Surn ol Min Height (W)
Sum of Max Height (W)
Sum of Min Height (M)
7162005
Surm of Max Height (W)
Sum of Kin Height (W)
TS,
Surn ol Max Height (M)
| Sum of Min Haight ()
5 lotal Sum of Max Height (M)
27 Total Sum of Min Height (M)
28|

(e 0 S A SR

=

.o c D
Column Labels|~|
> iPowerPlant  West lridge Grand Tatal
58 67 125
528 58 1o
70 54
6.4 58
73 [ 174
70 55 125
67 73 140
Fd Rd 1?8
B1 70 131
52 67 ]
82 8.7 1o
44 b4 "3
58 52 110
52 49 101/
43.9 454 g4
403 M5 m.z

Prvotiabie Held List
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Vpate
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Figure 5-5: The PivotTable after adding fields to the various areas.
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The data is arranged the way we want it, but there’s still some work to be done: changing
the display names of the two calculated fields, displaying the data with only 1 decimal
point, and getting rid of the totals. Here are the steps to follow:

1. Right-click any cell in the PivotTable corresponding to the Sum of Max Height (M) field
and select Value Field Settings from the popup menu.

Change the Custom Name to Maximum Height (M).

Click the Number Format button to open the Format Cells dialog box.
Select the Number format with 1 decimal place.

Click OK twice to return to the PivotTable report.

o vk wN

Repeat steps 1 through 5 for the Sum of Min Height (M) field, renaming it to Minimum
Height (M).

7. Click the Grand Totals button on the Design ribbon.

8. Select Off for Rows and Columns.

Now the PivotTable report is finished and should look as shown in Figure 5-6.

A B G
1
2
& Column Labels| ~
4 |Row Labels '!Power Plant West Bridge
5 | 7/1/2005
B Maximum Height (W) a8 B.7
7 Minimurm Height (M) 52 5.8
g | 7722005
9 Maximurm Height (M) 7.0 6.4
10 Minimum Height () 6.4 58
11| F/3/2005
12 Maximurn Height (M) 7.3 6.1
13 Minimurm Height (M) 7.0 5.5
14 | /472005
i3] Maximurn Height (M) 6.7 7.3
16 Minimurm Height (M) 6.4 6.4
17 | /572005
18 Maximurn Height (M) 6.1 70
18 Minimurm Height (M) 5.2 6.7
20| 7/6/2005
21 Maximurm Height (M) 5.2 6.7
22 Minimum Height (M) 449 6.4
23| 72005
24 Maximurn Height (M) 5.8 54
25 Minimurm Height (M) 5.2 449
26

Figure 5-6: The completed PivotTable report showing river heights in meters.
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Working with Calculated Items

As you have seen, a calculated field performs a calculation on the data in an existing field.
A calculated item, on the other hand, performs a calculation on one or more items within a
field. So what’s the difference? An item is an individual data value in a field. In your data
source, you might have a field named Department and within that field you might have the
items Accounting, Design, Maintenance, and so on.

To create a calculated item, make sure the PivotTable is active. Click a cell that belongs to
the field that the calculated item will be based on. The calculated item will be inserted in
the row below where you click. Then click the Formulas button on the Options toolbar and
select Calculated Item from the menu. Excel displays the Insert Calculated Item dialog
box, shown in Figure 5-7. Note that the title of the dialog box indicates the field you are
using, Month in this case.

L e Microgoft Exc PivotTabile Tools
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% 3 = | 1 1 |
TrvotTablel Month # Unaroup LAl = e VT > I

= Z] Sort || Refr

L}

. . o = = 2 % eth Change Dats | Clear Select  Mowe PiwotChart Tormulas C© i
& Options ~ %) Mield Sethings = || 3] Group Tield source v . *  Hwnotiable . List [Buttons [Headers|
FivotTable Active Field Group Sort Data Adtions Taals Show/Hide
| 6 - S| beb z
B3] SslesProjectionsWithPT - = 0x
] A n C n E F i
2
3 Sum of Sales |Category |~ Prvotable Held List - x
4 [Munth - AA:L'Essur'E.. e Sl Fanbe b I o
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21 (o] [ogmse ] L E Vaues
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Figure 5-7: You use the Insert Calculated Item dialog box to define a calculated item.



Chapter 5: More About PivotTable Components @

Ungroup First

If the items in a field are grouped (grouping is covered later in this chapter), you
should ungroup them before creating a calculated item:

1. Right-click the group.
2. Click Ungroup on the popup menu.

You can regroup the items after the calculated item has been created, if you wish.

ey INOTE
E/ If the Calculated Item menu command is not available, it is probably because you
clicked, in the PivotTable, a field that cannot be used to create a calculated item.

The Fields list in the lower part of the dialog box lists the PivotTable fields. When you
select a field in this list, the Items list displays the names of the items for that field. This
can be confusing because the dialog box lets you insert (or try to insert) things in the for-
mula that cannot be used. For example, you will never use the Insert Field button because
calculated items are not based on fields but on items. Likewise, you cannot insert items
from fields other than the selected one (the one you clicked in the PivotTable before dis-
playing this dialog box). Fortunately Excel prevents you from entering incorrect items in
the formula by displaying an error message, either when you try to add the item or when
you try to close the dialog box.

To complete the calculated item, follow these steps. They are similar in many ways to the
procedure for creating a calculated field.

1. In the Name box, enter the name for the calculated item. This is the name that will be
displayed in the PivotTable.

2. Enter the formula for the item in the Formula box:
« The formula must start with an equals sign.

« It can contain numbers, parentheses in pairs, and the operators + (addition), - (sub-
traction), * (multiplication), / (division), and * (exponentiation).

. To add an item to the formula, click the item name in the Items list and then click
Insert Item.

3. When the formula is complete, click the OK button to add the calculated item to the
PivotTable.
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Creating and Using a Calculated Item

This section uses the data shown in Figure 5-8. These data, found in the workbook
SalesProjections.xlsx, are sales totals for different categories over five months,
January through May. In this section you will create a PivotTable that uses a calculated
item to display a projected sales amount for June.

LA B 8

1

2 Month! Cateqgory Sales
3| Jan Shoes § 1,769
4 Jan Shirts § 2,397
ol Jan Pants % 2,150
5] Jan Quterwear § 2,820
7 Jan  Accessories § 1,845
g | Feb Shoes § 2,192
9 Feb Shirts § 2546
10 Feb Pants § 2514
11 Feb CQuterwear § 2 B0B
12 Feh  Accessories § 2718
1 har Shoes § 1,055
14 Mar Shirts § 2,319
15 har Pants % 1,187
16 | har Quterwear § 1 506
i Mar  Accessories § 2078
18 Apr Shoes § 299
19 Apr Shirts § 2548
20 Apr Pants % 1873
21 Apr Quterwear § 2,255
22 Apr Accessoties § 2195
23 May Shoes § 2,742
24 May Shits § 2,798
25 May Pants % 1,880
26 May Quterwear § 1,714
27| May  Accessories § 1590
2B

Figure 5-8: The sample sales data.

The first step is to create the basic PivotTable report, as follows:

1. Place the cell pointer on any cell in the data range A2:C27.

Click the PivotTable button on the Insert ribbon to open the Create PivotTable
dialog box.

Click OK to close the dialog box and create the blank PivotTable.
Add the Month field to the Row Labels area.
Add the Sales field to the Values area.

Double-click the Sum of Sales heading in the PivotTable to open the Field Settings dia-
log box for that field.

i
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Click the Number button to display the Format Cells dialog box.
Select the Currency format and specify no decimal places.

Click OK twice.

At this point, the PivotTable will look like the one shown in Figure 5-9.

A B c
1
2
3 Month |~ |[Sum of Sales
4 Jan $10,981
5 Feb $13,176
B [Mar §8 245
7 Apr $11,890
g May §10,724
9 | Grand Total $55 016
10
11

Figure 5-9: The basic PivotTable report displays the sum of sales for each month.

The next step is to define a calculated item to display projected sales for June. In past
years you have found that sales in June tend to be 120 percent of the average sales for the
previous two months, April and May. Here’s how to define that calculated item:

1. Click any cell in the Month column in the PivotTable.

n

W o NGO A

10.

12.
13.

Click the Formulas button on the Options ribbon and select Calculated Item from the
menu to display the Insert Calculated Item dialog box.

Enter June (projected) in the Name box.

Click in the Formula field and erase the O (leaving the equals sign in place).
Enter .5*(after the equals sign).

Click Month in the Fields list.

Click May in the Items list.

Click Insert Item to insert May into the formula.

Enter a plus sign.

Click Apr in the Items list.

. Click Insert Item to insert Apr in the formula.

Enter )*1.2. The dialog box should now appear as shown in Figure 5-10.
Click Add; then click OK.
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Figure 5-10: The Insert Calculated Item dialog box after you define a calculated item for projected
June sales.

Excel adds the calculated item to the PivotTable report at the bottom of the Month column,
as shown in Figure 5-11.

[ B |
11

>

3 Manth = |Sum of Sales |
| 4 lJan $10,281
| & [Feb $13,176
B Mar §8 245
7 Apr $11,890
| 8 May $10,724
9 |June (projected) $13 568
10 | Grand Total $ba 504
11

Figure 5-11: The calculated item displayed in the PivotTable report.

Before you finish with this section, look at some additional features of calculated items.
In the PivotTable report used in the previous example, the Category field was not used and
the PivotTable simply summed all values across categories for each month. What happens
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when you add the Category field to the PivotTable? Go ahead. All you need to do is add the
Category field to the Column Labels area. Now the PivotTable looks like what you see in
Figure 5-12. The calculated item is automatically extended across all columns.

A B E D E E. G

1

2

3 Surn of Sales  |Category | =

4 Month = |Accessories Outerwear  Pants Shirts Shoes Grand Total
5 |Jan $1.845 $2.820 $2,150 §2.397 $1.769 $10.981
B Feb | 2718 $2 B06 $2.514 $2 346 §2.192 13,176
7 [Mar I $2,073 $1 606 $1,187 $2.319 $1,055 §5 245
8 |Apr $2,195 $2.255 $1.873 $2 548 $2919 $11.890
9 May $1,590 $1.714 $1,880 §2.798 $2.742 10724
10 June (projected) $2,271 $2,381 $2,252 $3,265 §3.397 $13.565
11 Grand Total $12 697 $13.382 $12,156 $16 276 $14,074 $55 554

12

Figure 5-12: When you add the Category field to the Column Label area, the calculated item is
automatically entered in each column.

In a situation like this, where a calculated item is displayed in more than one cell, you can
modify the calculated item for individual cells. Move the Excel pointer onto any one of the
calculated item cells in the PivotTable, cells B10 to F10. The formula bar shows that each
cell contains the formula you specified for the calculated item:

=.5* (May+Apr) *1.2

Suppose you know that while this projection formula is accurate overall, you would get a
more accurate projection for the Pants category if you were to use a factor of 1.4 instead of
1.2. All you need to do is move the pointer to cell D10, where the calculated projection for
Pants is located, press F2 to edit the formula, and make the desired change. However, this
kind of ad hoc change to a PivotTable is generally considered to be bad practice because it
is so hard to trace.

Showing and Hiding Detail

PivotTable reports give you the ability to view a greater or lesser amount of detail depend-
ing on your current needs.

Viewing Detail for Value Items

Viewing detail for data items is sometimes referred to as drilling down or expanding to
detail. When you drill down, Excel displays the raw data records that underlie the selected
value item. To use this feature, you must ensure that the Enable Show Details option is
turned on in the PivotTable Options dialog box.

Il ed
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To drill down, simply double-click the value cell of interest. Excel places the underlying
raw data in a new worksheet and displays them. Figure 5-13 shows an example from the
PivotTable you created earlier in this chapter from the data in SalesBySalesRep.xlsx.
Double-clicking the data cell for Baker, J.T. creates the detail worksheet shown on the
right. You can see that this contains all the raw data for Baker, ]J.T.

Double-click a value cell... to view the underlying data

A E A B Y & D E F
1 lDate K3 Sales ReBd ltem B4 Cost eachBd QuantitBd Sale totakd|
2 2 121372006 Baker, JT.  L98700F 825 2 18.5
3 |Sales Rep [-7|Sum of|Sale total 3| 12/9/2006 Baker, JT.  L98700F 825 14 1155
4 |Rosenstein, F. $5,309 4 | 124772006 Baker, JT.  J213444 195 8 158
5 |Carver, W. $4,133 5 | 11/14/2008 Baker, JT. Q003458 3 13 507
B |Ackerman, Q. $3.929 6 | 12/5/2006 Baker, JT.  L98700F 825 15 123.75
7 |Yamamoto, A $3,022 7 | 12/5/2008 Baker, JT. B20011A 2215 18 3987
g |Wilson, J. $2.733 8 | 12/5/2006 Baker, JT.  C554400 18.75 11 184.25
9 |Sanchez, L. 2547 9 | 11/22/2006 Baker, JT.  J213444 195 14 273
10 |Baker, JT. | a6l 10 11/17/2006 Baker, JT.  L98700F 825 5 41.25,
11 [Muller, 5. 304 i
12 |McBride, 0. $1,183
13 |D.F. Chang $352
14 Grand Total $27,053
15

Figure 5-13: Double-clicking a value cell in the PivotTable (left) drills down to the underlying raw
data (right).

To remove detail data, simply delete the worksheet they are on (click Delete on the Home
tab and then select Delete Sheet).

Viewing Details for Field Items

To control how much detail is shown for a field, right-click the field button, select
Expand/Collapse from the menu, and select the Expand or Collapse from the next menu.

Expanding and collapsing detail for a field item has different effects depending on the field
position in the PivotTable. If the PivotTable has two or more row fields and the field of
interest is not the inner field, collapsing detail for a field works by collapsing any fields
that are more “inner.” I am speaking here of row fields but it works the same way for col-
umn fields.

An example will help clarify this. The top part of Figure 5-14 shows the PivotTable you cre-
ated earlier from the data in TestScores.x1s. If you hide the details for the Gender field,
the result is that the inner field, Age Group, is collapsed and the PivotTable looks like the
lower part of Figure 5-14. Expanding the Gender field returns the PivotTable to its original
display.
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A =] [ 8] 5 E G H J K =
1 1 -
2
3 |Sum of Score Palitical /.= | Region | =
4 Dem Ind
A | Gender x| Age Gronp | = [hichwest MorthFasl  Murlbdest Soulh Soothies) [Michees! MorhFast  Norbidest  Soath S
6  =Famale 20-22 as 100 &3 189 &2
f R 434 L L L]
n 4n-49 m an a9 a4 2m
el 50-59 a 333 an 1649
10 60 B2 e 195 279
11 Female 1otal 192 =] U5 B3 B1S 263 33 £l
12 =Male 2M-29 @ 177 179 EL
13 30-32 177 94 363 171 a6
14 40 49 95 180 a9 a1 a1 @0 94 B3 al
15 50-59 96 96 a4
16 60-69 a5
17 | Miale Total 368 366 B20 262 356 184 188 83 a1
18 | Grand Total s5U 546 1485 345 1M 44/ 188 d1b 179
19
A =] G [¥] i & G Hig
1 -
2
3 |Sum of Score Political Afiiliation | * | Ragion >
4 Dem Ind
5 [Gender ~ || Age Group |+ |Midh Narthl ast Ninrth'ye st Snutth Snuthiest Mlichwest |
B #Female 1682 180 955 a3 815 |
7 | HiMale 368 368 820 52 356
d |Grand Total 580 54k 1/85 345 111
a

Figure 5-14: The PivotTable report before (top) and after (bottom) the detail for the Gender field
is hidden.

In Figure 5-14 the details for Age Group are hidden, but the Field button is still displayed.
You can still pull down this list and filter the PivotTable based on Age Group.

In other situations the Collapse command has the following effects:

o If the field is the inner field, hiding its details has the same effect as collapsing its par-
ent field (as in the previous example). To show the details again you must execute the
Expand command on the parent field.

 If the field is the only row field, the Collapse command has no effect.

% NOTE
s Note that the effect of collapsing/expanding a field seems to be the same as using the

expand/collapse (+ and -) buttons in the PivotTable report. The difference is that the +
and - buttons expand or collapse individual items, while the expand/collapse commands
on the menu operate on all items for that field.

When you select Expand for an inner or only field, Excel displays a list of available fields,
including those that are already part of the PivotTable and any that have not been added to
the PivotTable. It does not, however, list fields that are already added to the region (row or
column) where the field of interest is located. This is shown for the TestScores PivotTable
in Figure 5-15.

Il ed
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Figure 5-15: Showing detail for an inner or only field means adding a field to the Row or
Column area.

When you select a field from this list and click OK, Excel adds the field as an inner field to
the Row Labels area:

o If the field was already part of the PivotTable, the effect is the same as that of pivoting
the table; the field is moved from its current location (for example, the Column Labels
area) to the new location as the inner field in the Row Labels area.

o If the field was not already part of the PivotTable it is simply added as the inner field.
This is shown in Figure 5-16. At the top is the original PivotTable. At the bottom is the

PivotTable after you have shown detail for the Age Group field and selected the column
Subject #.
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A, B - Bl
1
2
3 |Sum aof Score! Paolitical Affiliation | = | Region -
4 = Dem
5 |Gender = | Age Group| > |Midwest MNorthEast
E | =Female 20-29 aa
7 30-39
g 40-45 a1
9 50-55 a4
10 G0-55 =]
11 Fermale Tatal 182 180
12 =Male 20-29 a2
13 30-39 177 a4
14 40-45 a5 180
15 50-55 95
16 50-65
17 Male Total 368 366
158 |Grand Total 550 545
19
A, B i Bl i
1
2
3 Sum of Score Puolitical Affiliation | = | Region hd
4 =Dem
5 | Gender = L Age Group| = [Subject # ~ |Midwest MNorthEast
6 | =Female =120-29 20
7 e
g 32
a 7
10 a1 a5
1 56
12 67
13 g3
14 a5
15 a0
16 100
17 20-29 Total o]
15 =130-39 G
19 24
20 30
21 ]
22 45
23 45
24 a3
25 63
2 54
27 G5

Figure 5-16: Showing detail for an inner or only field means adding a field to the Row or
Column area.

Grouping PivotTable Items

Excel gives you the ability to group items in a PivotTable report, providing another level of
analysis that can be very useful in some situations. Suppose, for example, that your raw
data are about individual people and one of the data items is Age. This value will range
from, say, 18 to 65.

Il ed
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Using the Group command you can define three groups:

Group 1: 18 to 35

Group 2: 36 to 49

Group 3: 50 to 65
The resulting PivotTable summarizes data according to the groups you define. You can also
group non-numeric data. Suppose your sales data include the city of the branch that is

reporting, and you want to analyze by region. You can define groups that contain specified
cities, such as:

Northeast: Boston, Hartford, New York
South: Atlanta, Miami, Charleston
Midwest: Chicago, Toledo, Omaha
The details for grouping depend on the kind of data being grouped, as explained in the fol-

lowing sections. For any field, you group or ungroup items by selecting the field in the
PivotTable report and using the commands in the Group section of the Options ribbon.

Grouping Numeric ltems

When a field contains numeric data, you can group the items by numeric value. To illus-
trate, I will use the data shown in Figure 5-17, which includes a row for each respondent.

A n G n E r G H
s :!
2 | Subject# Age Gender  Date of Survey Race o jion 1 @ jon 2 @ jon 3
3 | 1 sl M WAUS Black Mo Ves Yes
4| ? 19 hd NG Hispanic MNa Uinzure Unzure
& | 3 k1 F 9202008 Whita ‘fag e Mo
B | 4 51 b 9202005 Agian fos Mo Yes
7 5 M r 9005 “ivhite Ma Unzure Ves
a B 58 F 9/3/2005 Cither Mo Unsure Vs
2 7 2 F /1/2008 Elack Mo Mo Mo
o | =] 3 1 WS White Unsure Ma Yes
| ) 49 hd NG “ihile ACH] Unisare U]
12| 10 55 F 922008 Asian Mo Unzura Mo
13| n ]l ha YAUs Whita Mo Yes Unsure
14 17 1n r ACAING Cither Unsura Unzure LUnsure
15 13 ad hd Qi1/2005 Black Mo Ve Llrsure
16| 14 45 M Q3/2008 Whito os Yes Yos
17 15 3 M UAAUs Black Unaure Unsure o
16 | 1R A2 F AHANE  Hispann L[ e Unisaire
19 17 ] ] 91/2008 “White Mo fes Mo
A 1d 44 3 YaAUs HAgian Yos Unsure Mo
il 19 19 r 9005 “ivhite as Mo Unsure
2 i} 4 F 9/3/2005 Oither Mu e Wes
23| 21 18 M Q22008 Elack os Mo Mo
24 P b1 M UAAUS White fes Unsure o
2| sl G F AM1A0N5 “ihile L[ e Wes
2% | 24 58 b 9342008 Asian ‘fag Ma Yes
2 | -] 45 F WiAue Whito Mo Mo Mo
A h a0 h NG Cither Ma Mo Ves
2 n 56 hd 922005 Elack ey e Nl

Figure 5-17: The raw survey data.
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If you are interested in responses as a function of age, you might create the PivotTable
report shown in Figure 5-18. This report does what you want, technically at least, but the
fact that age is broken down one year per row makes the data impossible to interpret. This
is a perfect situation in which to use grouping.

A 1] c D E F G I J K L
i
2
3 |Count of Guestion 1 |Uueshan 1= | Gender z
4 =Hn Nn Tatal | = Unzsue Unsure Total| = YVes Yes Total [Grand Total
5 [Age - IF M F M F M
6 18 1 | | 2 3| 1 2 3 7 B
! 14 2 2 1 1 2 2 ]
i m 1 1 ? 7 ? 1 ? a 7
L, 2 1 2 3 3
10 22 1 1 2 1 1 2 1 1 5
11 ) 2 2 3 3 | 2 5 1]
12 4 ? & i 1 a 4 1 1 ? 12
13 % 2 1 3 2 2 5
14 26 3 1 4 1 1 1 1 B
15 Fd 3 3 1 4
16 m ] h 1 1 2 ? a i
17 29 1 1 2 1 1 2 2 5
18 30 2 2 4 1 1 5
19 31 1 1 P 2 2 3 3 g
ul 32 1 1 1 1 1 2| i 5
21 33 1 1 2 1 3 1 1 5
22 34 1 2 3 2 2 1 1 2 7
23 35 1 2 3 1 1 1 1 2 5
24 36 1 1 2 2 2 1 1 5
25 37 1 2 3 2 2 3 2 5 10
% 3 4 e i 1 1 3 4 ’
2 1 1 ] 4 1 2 3] 2 2 9
28 40 2 2 1 1 1 1 4
29 a1 2 1 3 1 1 4 >
4 4 » ol | wheetq  theatl  thestz  Shesks i [ = T s S

Figure 5-18: A PivotTable report created from the survey data.

To group a numeric field, click the field button—Age in this case—then click the Group
Field button on the Options ribbon. Excel opens the Grouping dialog box, shown in
Figure 5-19. Note the following:

o The Starting At and Ending At boxes are automatically filled in with the lowest and
highest values that are present in this field—18 and 65 in this example.

e The By box contains 10 by default—this is the size of each group.
You can change any of these values to suit your needs; then click OK to create the groups.

The resulting PivotTable is shown in Figure 5-20, and I think you’ll agree that it is a lot
easier to interpret.

Il ed
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Figure 5-19: The Grouping dialog box for a numeric field.
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Figure 5-20: The PivotTable report after grouping the Age field.
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Suppose, however, you want the groups to be by decade—20-29, 30-39, and so on, rather
than 18-27, 28-37, and so on as in the previous example. Then you set the Starting At and
Ending At options manually:

1. Turn both the Starting At and Ending At options off.
2. Enter 20 in the Starting At box.
3. Enter 59 in the Ending At box.

Figure 5-21 shows what the dialog box now looks like.

) i DB ) ¢ Microgoft Exe PivotTable Tools
- J’J Home Insert Hage Layout Farmulas Data Hewiew Wiew Adalns | Options Uesign L7l
Prvotiable Mame: | Actne Freld: - % Group selection il YF e By _?J _? i?l a =)
E 3 | L | (e |
MvotTableld Aqe + Ungroup j p— Sl v - i il
- - r 5 = ; Z] Sot | Refresh Change Date | Clear Select  Move PivotChart Tormulas
[ Options - D rield Settings = || 3] Group Tield - Lource * - *  Piyotiable - t List [Buttons Headers|
MvotTable Active Figld Group sort Data Adtions Taols Show/Hide
s - L | nge F
B3] SurveyResults2 - o=
] A | m o D E r G I 7 K
1
2
3 | Count of Question 1 |Question 1= Cender | =
4 = hlu Mu Tulal | = Lnsure Llrnsure Tulal | = Yes Yus Total | Grand Tutal
5 [ane = IF W F W F W
B 182 1] 15 25 i g 14 u 11 Al 54
7 War 12 9 al n 12 o 12 17 g il
8 3847 1 1= 24 - =l 10 ) 10 19 53
3 457 7 Grouping 5 2| - T 17 &0
U [55-6/ il oo 14 B ) 15 5
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{; Grand Total il [ starting at: |20 inn 42 5 a9h 240
13 by at: |58
14 By! 10
15
16 oo
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i o |
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19
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2
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24
h
26
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2
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Figure 5-21: Setting numeric field group options manually.
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When you click OK, the PivotTable changes, as shown in Figure 5-22. The PivotTable now
displays six groups:

* One group labeled <20 for all ages below the Starting At value.
* Four groups for the age groups 20-29, 30-39, and so on.
* One group labeled >60 for all data above the Ending At value.

A 1] c D E 1= G H J K
1
2
4 |Count of Guestion 1 |Queshion 1| =) Gender ot
4 = Hn Mn Total | =i Unsure Unsure Total | = Yes Yes Total |Grand Total
5 [Age = IF h F h F ht
6 |«20 ] 3 1 3 4 3 2 ) 12
[y -] 13 ol il ! 18 L] u i) b/
i [an-1a 7 11 m 7 14 Pl a 17 M R
9 |d0-48 10 g 18 1 7 g ] B 14 40
10 |50-59 11 ) 16 13 21 3 7 18 2 T2
11 =60 ! =] 16, 11 4 15 E 4 Y 40
12 | Grand Tatal i il i 44 i nn 42 5 ah an
13

Figure 5-22: The PivotTable after the group options have been set manually.

Grouping Dates

When a field contains dates, you can define groups based on essentially any measurement
ranging from seconds up to years. Remember, in Excel the term date refers to data that can
specify a date, a time, or both. You can create a single grouping, such as by grouping dates
by weeks, or you can create more than one level of grouping, such as by grouping dates by
years and then within years by quarters.

When a field contains date data, the Grouping dialog box looks as it does in Figure 5-23.

At the top of this dialog box are Starting At and Ending At options. These options are
turned on by default and, as with numeric data, the starting and ending dates (or times)
are determined automatically by Excel. In most instances you will leave these unchanged.

The By list contains all the intervals by which you can group: seconds through years. Click
an interval to select it; click again to deselect. You can select one or more intervals.

Depending on the interval or intervals selected, the Number Of option may be available.
When it is, you enter a value to determine the size of the grouping. For example, if you
select Days as the interval you can enter 5 to create groups of five days.

For an illustration, look at the PivotTable report in Figure 5-24. It shows survey data orga-
nized by date in the Row area. The survey was administered on three days in 2005 and
again, to different people, on three days about a year later.
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Figure 5-23: Setting grouping options for a field that contains date data.

| A B [ D E E
1 4
2
3 Count of Question 1 |Question 1]+
4 [Date of Survey * IMo Unsure Yes Grand Total
5 9/1,/2005 22 15 10 47
B 97272005 12 18 18 48
7 94372005 16 13 18 47
g | 9/15/2006 9 13 53 28
9 | 9/16/2006 21 20 21 B2
10 941772005 22 21 23 515}
11 | Grand Total 102 100 96 295
12
13

Figure 5-24: Survey data organized by date.

To create groups for these data, display the Grouping dialog box for the Date of Survey
field, select Years as the interval. The resulting grouped PivotTable is shown in Figure
5-25, and is certainly easier to read that when the dates are not grouped.
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| A B B 8] E F

1

2

3 Count of Question 1 Question 11+

4 [Years = |IDate of Survey | = |No Unsure Yes Grand Total
5 | =2005 Sep 50 46 46 142
G | =2005 Sep 52 54 50 156
7 |Grand Tatal 102 100 96 295
8

Figure 5-25: The Date of Survey field after being grouped.

You can use the Starting At and Ending At options to change the way groups are formed.
They work like these same options for numeric data, as described in the previous section.
By turning off the Starting At option you create a group for all dates that are before the
specified date, and by turning off the Ending At option you create a group for all dates that
are after the specified date. These groups will not appear, however, if there are no dates
before or after the cutoffs.

Grouping Other Items

The category other items refers to any data that are not numbers or dates. States, depart-
ment names, product descriptions, colors, and flavors are just a few examples of this kind
of data (sometimes called category data). To group this kind of data, click each individual
item while holding down Ctrl. When all the items to be grouped have been selected, click
the Group Selection button on the Options toolbar. Repeat for additional groups. You'll see
how in the next section—you will also see how to create subtotals for the groups you
define.

Grouping Category Data

This section shows you how to group category data as well as how to create subtotals for a
group, something that Excel does not do automatically. You'll use the data shown in
Figure 5-26, which is located in the workbook SurveyResults2.x1sx.

The first task is to create the basic PivotTable:

1. Place the cell pointer on any cell in the data range A2:H300.

. Click the PivotTable button on the Insert ribbon to open the Create PivotTable
dialog box.

. Click OK to close the dialog box and create the blank PivotTable.
. Add the Race field to the Row Labels area.

. Add the Question 1 field to the Column Labels area.

. Drag the Question 1 field to the Values area.

N

o U A~ W
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A 8] c 8] E r G i

2 [Subject#] Age Gender  Date of Suivey Rave  Ouestion 1 Ouestion 2 OQuestion 3
= 1 50 b 9412005 Black Ma ‘fag ‘fag
4 . 14 1] YrrAs Hizpanic Mo Unsure Unsure
= a i) | r QMG Wihite Ves Yes Hn
5] 4 51 bt 9/2/2005 Asian Ves Mo ey
7 5 24 F 920058 White Mo Unsure fag
=] b 50 F Yiards Uther Mo Unsure Yes
9 7 il r QMM Mlack Nn Hn Hn
10 a 35 bt 932005 Wihile Unsure Mo ey
11 9 49 I 9272008 White Yes Ungure Mo
12 u oh F YRS Asian Mo Unsure Mo
173 11 M Il MmN White Nn Yes Unzure
14 12 18 F 9/3/2005 Cithar Unsure Linsure Inzura
15 13 44 b 9A /2005 EBlack Mo fos Unsure
1 14 45 I BT L) White Tes Yes Yes
{7 15 2] hd QM5 Mack Unsure Unzure Hn
L 16 52 F 9/2/2005  Hispanic Ma ‘fag Unsura
19 17 B85 I 9172005 White Mo oo Mo
A 18 42 F UiarAs Asian Yes Unsure Mo
il 15 19 F SHAMA While Ves b Unsure
22 n a1 F 9/3/2005 Othar Mo ‘fag Tas
23 21 18 I 91242005 Black Yes Mo Mo
24 2 61 I 07272005 White Yes Unsure Mo
25 23 23 F 942005 While Mu Vs ey
X% 24 58 b 9/3/2005 Agian Yes Mo hCH
2 ] 45 F L P L) White Mo Mo Mo
20 26 X% I 9/2/2005 Other Mo Mo Yes
2 ) 56 Bt 97242005 Black Yes Vs hu
30 B 30 hd 9/2/2005 White Unsura ‘fag Unsura
14 4 % b | Sheets | sheetl  Shestz  shests  Pa i : [N - m:

Figure 5-26: The survey data that will be used for the PivotTable report.

At this point your PivotTable will look like the one in Figure 5-27. Note how putting the
Question 1 field in both the Column Labels and Values areas has given you the desired
result—a count of the number of people in each category giving answers of Yes, No, and
Unsure.

| A B E D E

1

2

3 Count of Question 1 Question 1|~

4 Race ~ | No Unsure Yes Grand Total
5 |Asian _| 14 20 16 50
G |Black 15 15 16 46
7 Hispanic 1" 4 5 20
8 | Other 20 13 15 48
9 White 42 48 44 134
10 ' Grand Total 102 100 96 298
11

Figure 5-27: The basic PivotTable report displays count totals.

But now you want to look at the data in a new way; you want to compare the results for the
White group to the total results for all other groups. This is an ideal situation for grouping:
you create a group that contains the Asian, Black, Hispanic, and Other categories. Here’s how:

1. Drag the mouse over the cells that contain the labels Asian, Black, Hispanic, and Other
to select them. The PivotTable should look like Figure 5-28.

2. Click the Group Selection button on the Options ribbon. Excel groups the selected fields,
as shown in Figure 5-29.
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| A B C 5} E

1 4

2 ! L=

3 Count of Question 1 Question 1/~

4 Race |~ No Unsure Yes Grand Total
5 |Asian 14 20 16 a0
B |Black 15 15 16 48
7 |Hispanic 11 4 8 20
8 |Other 1 20 13 15 48
9 White 42 48 44 134
10 | Grand Total 102 100 96 298

11

| A B C D E E
1 4
2 =
3 |Count of Question 1 _ Question 1|~ |
4 RaceZ ~ Race |~ No Unsure Yes Grand Total
& r'GrouE1 _lAsian 14 20 16 a0
B Black 15 15 16 46
7 Hispanic 1 4 |} 20
g | Other 20 13 15 48
9 | =@White White 42 48 44 134
10 | Grand Total 102 100 96 298
11

Figure 5-29: The PivotTable after grouping four of the Race items together.

You can see that a group named Groupl has been created, containing the four categories
you selected. Note also that another field, called Race2, has in effect been created. This
field contains two items: Groupl and White. You can use the Race2 field button to filter the
report on these values.

This is okay as far as it goes, but you also want to rename Groupl to something more
meaningful and to display subtotals for this group as well. To change the name, click the
cell that says Group 1 and type in the new name. You may also want to change the label
Race2 by right-clicking the heading, selecting Field Settings from the popup menu, and
entering the desired name in the Custom Name box.

To display subtotals, right-click the field Race2 (or whatever you have renamed it to) and
select Subtotal Race2 from the popup menu. Now the PivotTable looks like Figure 5-30,
with subtotals for each category in the Race2 field.
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A B E D E E

1

2

3 Count of Question 1 Question 1|~

4 |Race Grou '_Race *|No Unsure Yes Grand Total
5 | = 0ther Agian 14 20 16 50
5} Black 15 15 16 46
7 Hizpanic 11 4 8 20
8 Other 20 13 15 48
9 | Other Total 60 52 52 164
10 | =White White 42 48 44 134
11 White Total 42 48 44 134
12 Grand Total 102 100 96 298
13

Figure 5-30: The PivotTable report with subtotals for the groups.

There’s one more thing to do. For this kind of data it is usually better to display percent-
ages. Because the different groups contain different numbers of people, the raw numbers
do not tell you much. Each value should show the percentage of people in that category
with a particular answer. Here’s how to set this up:

1. Right-click a data cell and select Value Field Settings from the pop-up menu to display
the Value Field Settings dialog box.

2. On the Show Values As tab, select % of Row.
3. Click the Number Format button and specify no decimal places.
4. Click OK twice.
Finally, click the Grand Totals button on the design ribbon and select On For Columns Only

(since the row totals, which are all 100%, are meaningless). The final PivotTable report is
shown in Figure 5-31.

A B c n} E E
1
2

3 |Count of Question 1 _l Question 1, ~

4 Race Group ~ Race |~ No Unsure  Yes

5 | =0ther Asian 28% 40% 32%
B Black 33% 33% 35%
7 Hispanic 55% 20% 25%
g Other 42% % 31%
9 | Other Total 3% 32% 32%
10 | =White White 3% 36% 33%
11 White Total 3% 36% 33%
12 Grand Total 34% 34% 32%

13
14

Figure 5-31: The PivotTable report with data displayed as the percentage of the row total.
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Chapter

Understanding and
Using PivotCharts

One of the strong points Excel is its charting capabilities. If you can chart reg-
ular data in Excel, why not the data in a PivotTable? Indeed you can, and the
result is called, appropriately enough, a PivotChart. In many respects, a
PivotChart is like any other Excel chart. In some ways, however, it is special,
reflecting its link to PivotTable data. In this chapter, you learn to create and
use PivotCharts.

In This Chapter

& Learning about PivotCharts
4 How to create a PivotChart
@ The parts of a PivotChart
4 Using 3-D PivotCharts

165
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Understanding PivotCharts

A PivotChart is a graphical representation of the data in a PivotTable report. Excel has
long been known for its excellent charting capabilities. The value of charts is that they let
you see trends and relationships that may not be obvious when looking at the data in a tab-
ular form. PivotTables are no different and the data they contain can also benefit from
graphical display.

A PivotChart is always based on a PivotTable report. Although you can create a PivotTable
without a PivotChart, you cannot do the reverse. They are linked so that changes in the
report are always reflected in the chart. In fact, the way to make many changes to a
PivotChart is to change the underlying PivotTable report.

Remember that a PivotChart is for the most part just a regular Excel chart that happens to
be linked to a PivotTable report. Essentially, anything you can do with a regular chart you
can also do with a PivotTable chart, including formatting. This chapter does not describe
all of the Excel charting features, just the ones that apply to PivotCharts. If you need a
refresher course of Excel chart basics, turn to Appendix C.

Creating a PivotChart

You can create a PivotChart from an existing PivotTable or you can create the PivotChart
at the same time you create the PivotTable.

Creating a PivotChart from an Existing PivotTable

If you have already created the PivotTable report, creating a PivotChart is almost a one-
click operation. With the PivotTable report active, simply click the PivotChart button on
the Options ribbon. Excel displays the Insert Chart dialog box, shown in Figure 6-1. Select
the desired chart type and style and click OK. The new PivotChart will be added to the
same worksheet where the PivotTable is located.
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Figure 6-1: Selecting the chart type and style for a PivotChart.

Creating a PivotChart from Scratch

If you have not created the PivotTable yet, you can create the PivotChart from scratch. To
be more precise, you create the PivotTable and PivotChart at the same time. To do so, click
the arrow below the PivotTable button on the Insert ribbon and select PivotChart to open
the Create PivotTable with PivotChart dialog box, shown in Figure 6-2.
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Figure 6-2: Creating a PivotTable and PivotChart at the same time.

Except for its title, this dialog box is exactly the same as the Create PivotTable dialog box
discussed in Chapter 2. Specify the data source and the location for the PivotTable and
click OK—the PivotTable is created as usual and the PivotChart is created in the same
worksheet. Both are initially blank, and the PivotChart Filter Pane is displayed as shown
in Figure 6-3. You’ll learn how to use the PivotChart Filter Pane later in this chapter.
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Figure 6-3: After creating a new PivotTable and PivotChart together.

Creating a PivotTable and PivotChart Together

This section takes you through the steps of creating a PivotTable and PivotChart at the
same time, without an existing PivotTable. You use the data in
SportingGoodsRawData.x1lsx. You used these data in Chapter 5; they are shown again
in Figure 6-4.

A n (B n r r G H | ) K

1

2 Slmc_l Region Date  Customers Total Sales Camping  Fitness  Soccer Baschall Fishing  Foothall
4 2134 Northeast U1-Mar-U/ LI 54l § 36 % 184 8 WU % T §F 1488 §F 0 1243
4 174 Nertheast 02-Mar17 1h? § A5n4 § 9M 5 247 §F A 5 105§ ¥ § 192
5 2134 Mortheast 03-Mar-07 188 § 4713 § 837 § 12680 § 989 § TE5 § M ] 713
=] 2134 Northeast 04 War 07 171 § 523 § 553 % 1134 $ 23 § 1383 § 1011 § 976
7 7174 Nertheast Doe-Mar17 id § 4711 § 77h % 794 1400 F 160§ md 5§ 1150
g 2134 Mourtheast 05-War-07 246 § 3853 § 429 % 6853 § Y73 0% VB0 § 73§ 28
g 2134 Nontheast OF War 07 B3 § BOFY § 1076 % 1418 $ 659 § 1445 § 1340 § 140
10 2918 Northeast U1-Mar-U/ gy § Ao F 294 % 1480 % TBU ¥ Bb4d §F 1758 8 W
11 P16 Nurtheast 02-MWa07 137 § 479 § 8A% § 773 F TRED§ 7§ 2408 F&55
12 2918 Mortheast 03-Mar-07 a0 % 1076 § 1418 § 652 % 1445 § 1340 § 140 § 325
13 24918 Northeast U4 Mar U/ 146 § 1530 § 459 % 414 F 1Y § 14Y § 447§ 343
14 7910 Northeast Doe-Mar07 M1 5 A § 4P 5 TR0 F 1045 F 1450 § 1170 § 4
15 2918 Murtheast 05-War-07 98 % 1061 § 729 § 211 § 99 § 493 § 1205 § B45
16 2918 Nontheast OF MWar 07 78 % 1191 % 341 $ 123 § 1203 § 300 § &Y § 126
14 L2808 Midwest  U1-Mar-U/ di & 40/5 § HEE 3§ 3w 0§ AU F B § 418 8 143
18 P76 Midwes  02-MWar7 7§ 3533 5§ 1p5R F AR 5 O YR1 F 131 § 137F § 373
19 2295 Midwest  03-Mar-07 86§ 3816 § 1330 § 489 § 314 § 1,119 § 149 § 447
A LM8 Midwest U4 Mar U/ "] 1 403§ 46b % 4§ dbd B T4s § 1453 §F 104
al 7790 Michwest  Do-Mar17 % G4 § 10A1 & 779 §F 211 § 918 3§ a8 5§ 175
22 2298 Midwesl  05-War-07 M8 5 3507 $ 1191 § 341§ 123 § 1293 § 000§ 269
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% 2300 Midwest  03-Mar-07 145 § 1009 § 1804 $ 1005 § 1509 § 771 § BO032 § 1844
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2 2300 Midwesl  05-War-07 78§ IO § B55 § 522 F 559 § 1914 § 5211 § 120

Figure 6-4: The raw data on sporting goods sales.
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Follow these steps to simultaneously create the PivotTable and PivotChart:

1. Place the cell pointer on any cell in the data range.
2. Click the arrow below the PivotTable button on the Insert ribbon.

3. Select PivotChart from the menu to open the Create PivotTable with PivotChart
dialog box.

4. Click OK to close the dialog box and create the blank PivotTable and PivotChart.

5. Close the PivotChart Filter Pane by clicking the X in the top right corner. Your screen
should now resemble Figure 6-5.
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Figure 6-5: The blank PivotTable and PivotChart before any fields are added.

6. Click the blank PivotTable to make sure it is active.
7. Add the Camping field to the Values area.
8. Add the Date field to the Row Labels area.
9. Add the Region field to the Column Labels area.
At this point the PivotChart will look like Figure 6-6. I have hidden the Field List to make

the entire chart visible, and I have dragged the PivotChart so that it does not overlap the
PivotTable.
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Changing a PivotChart to a Static Chart

To change a PivotChart to a static chart, one that is no longer linked to the data
source, delete the underlying PivotTable report. To delete the PivotTable:

1. Drag over the PivotTable to select all its cells.

2. Press Delete.

| A — B c | D | E | F | G
1 Sum of Camping Column Lahels|L]

2 Row Labels | |Midwest Northeast South Grand Total

3 |01-tar-07 14581 G20 2383 4484

4 |02-Mar07 1765 1754 2558 G077

5 03-Mar-07 334 2285 2185 7574

£ |04-Mar-07 1886 1012 1492 4390

7 |05-Mar07 1425 1201 3000 5626

8 0B-Mar07 1846 1158 2079 5083

9 07-Mar07 186 141E 2663 s

10 |Grand Total 13363 9416 16365 39144

1
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16
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19
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Figure 6-6: After creating the PivotTable and PivotChart.

After you create a PivotChart, you must always remember that it is linked to the
PivotTable report. Changes that you make to the report will be reflected in the chart. For
example, if you change the number display format of a value field in the report, that format
change will carry over to the labels in the PivotChart.
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raely INOTE

¥ In previous versions of Excel, PivotCharts had a lot of the same customization features as
did PivotTables. You could work on the chart and see the changes reflected in the
PivotTable, or vice versa. In Excel 2007, things have been simplified. Except for applying
filters and grouping, which you can do on the chart or on the report, all changes are
made to the PivotTable and are then reflected in the chart automatically.

Understanding the Parts of a Chart

Before I go into more detail about creating and using PivotCharts, you should be sure you
understand the Excel chart terminology. Let’s look at the following frequently used terms,
which are referenced in the chart shown in Figure 6-7:

e Plot area—Where the actual data are displayed.

¢ Data series—The chart elements corresponding to one related group of numbers. In a
PivotChart, this refers to a column of numbers, although in regular (non-pivot) charts it
can also refer to a row.

e Category axis—Lists the values of the data categories.

* Data series axis—Identifies the individual data series. Relevant only for 3-D charts.
e Value axis—Displays a scale of values for the data points.

e Chart title—The title of the chart.

* Axis labels—Titles for the individual axes.

¢ Legend—Identifies the data series by color and/or pattern.

Some of these chart elements are options and are not present in all charts, namely the
chart and axis titles and the legend.
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Value axis Data Series Chart title Legend
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Genier

Italian

Category axis Data Series axis
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Figure 6-7: Parts of a typical Excel chart.

Working with the PivotChart Ribbon

When a PivotChart is active, Excel displays four ribbons that you use to work with the
chart. Three of these ribbons, Design, Layout, and Format, are related to all Excel charts,
not just PivotCharts. You use them to do things such as change the chart type, apply chart
styles, work with axis titles, and change fonts used on the chart. Because these tools are
not PivotChart-specific, they are for the most part not covered in this chapter. Please refer
to Appendix C if you want to brush up on Excel chart basics.
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The fourth ribbon is the Analyze ribbon, and it is displayed only when a PivotChart is

active.

This ribbon is shown in Figure 6-8. The elements on the ribbon are:

Active Field—Lists the name of the currently active field (if there is one).

Expand/Collapse Entire Field—Used to show or hide detail in the chart. This has the
same effect has expanding or collapsing fields in the PivotTable report as was covered
in Chapter 5.

Refresh—Displays a menu from which you can refresh the PivotTable and PivotChart,
refresh all PivotTables in the workbook, view refresh status, or cancel the refresh.

Clear—Displays a menu from which you can select one of the following commands:

« Clear All—Removes all fields from the PivotTable (and PivotChart), the PivotTable is
then ready to add new fields from the Pivot Table Field List.

. Clear Filters—Removes any filters that have been applied to the PivotTable and
PivotChart.

Field List—Click to hide or display the Field List.
PivotChart Filter—Click to hide or display the PivotChart Filter dialog box.

Gender

o o I
#Z Expand Entire Field @ .%_4 j "l':?

== Collapse Entire Field | Refresh Clear Field PivotChart
- b ¥ List Filter

Active Field Data ShowgHide

Figure 6-8: The Analyze ribbon contains PivotChart-specific commands.

Understanding and Changing
PivotChart Types

Unless you changed the default settings, Excel is set to create a new PivotChart as a col-
umn chart. After the chart has been created, you can change its type to almost any one of
Excel chart types, and you can also use the program’s capability to define your own custom
types. (One restriction is that the XY (Scatter), Bubble, and Stock types cannot be used for
PivotCharts.) It’s easy to try out the different chart types and see which one best suits
your data.

To change the chart type of a PivotChart:

1.

Right-click the chart and select Change Chart Type from the popup menu. Excel displays
the Change Chart Type dialog box (see Figure 6-9). You can also display this dialog box
by clicking the Change Chart Type button on the Design ribbon.
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Figure 6-9: Using the Change Chart Type dialog box to change the type of a PivotChart.

2. Click the desired chart type in the list on the left.

3. Click the desired subtype in the gallery on the right. (Some custom charts do not offer
subtypes.)

4. Click OK to accept the selected type and apply it to the PivotChart.

You can change a chart’s type as many times as you want without affecting its data or
other formatting.

Returning to Default Formatting

Certain aspects of a chart's formatting, such as colors and patterns, can be changed
independently of the chart type. Such format changes are normally retained when you
change the chart type. If you want to discard any custom formatting and return the
chart to the default formatting, right-click the chart and select Reset to Match Style
from the popup menu.
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Changing the Default Chart Type

You can change the default Excel chart type from stacked column to another type by
displaying the Chart Type dialog box, selecting the desired chart type and subtype,
and clicking the Set as Default Chart button.

Understanding a PivotChart’s
Structure

Excel follows certain rules when creating a PivotChart. These rules determine how the

PivotTable data are arranged in the chart—which categories are placed on which axis, how
data series are defined, and so on. You want to have a good understanding of these rules to
create PivotCharts with the structure you want. In this section you look at some examples.

A Simple PivotChart

The PivotTable shown in Figure 6-10 is about as simple as it gets. It consists of only one
row field and one column of data (the value field).

3

4 [Sum of Yalue [[Column| = |
5 Row | = |Students
5 Biology 268
7 |Chernistry 173
5 |Ecology 159
9 |Geology 259
10 [Marine Biology 227
11 |Physics 342
12 |Grand Total 1428

Figure 6-10: A PivotTable that contains one row field and one value field.

When you create a PivotChart from this table you get a chart like the one shown in
Figure 6-11. You can see that each data value in the row field becomes an item on the
chart’s horizontal (category) axis.
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Biology

Figure 6-11: A PivotChart created from the PivotTable in Figure 6-10.

Suppose you had created the PivotTable with a column field instead of a row field. The
PivotTable and PivotChart would now look as shown in Figure 6-12. Now there is only one
item on the horizontal axis and the different column fields are represented by different col-
ored bars. In Excel chart terminology, each column field is a data series in the chart.

A B C 0] E: B &} H
1
2
3
4 Colurnn = Row =
5 = Studenls Students Tolal
B Eiology Chemistry Ecology Gealogy Ivarine Biology Physics
{ Sum of Yalue 258 143 154 A5 priy 342 1428
n
L)

Figure 6-12: The same PivotTable as in Figure 6-10 with a column field instead of a row field, and
the resulting PivotChart.

You see from this example that a PivotChart plots row fields as categories and column
fields as data series.

PivotCharts and Moving Fields

When a PivotChart is active, you can still move data fields between the various areas
using the Field List. However, the areas in the Field List and the menu that Excel
displays when you click a field name are slightly different when a PivotChart is active.
The Move to Column Labels command is replaced by the Move to Legend Fields
command, and the Move to Row Labels command is replaced by the Move to Axis
Fields command. This makes perfect sense because, in the PivotChart, column fields
are represented as legend fields (data series) row fields are represented as axis fields.
The end result is exactly the same.

Il ed



Part II: PivotTables and Charts: Going Beyond the Basics

A PivotChart with Two Row Fields

The PivotTable shown in Figure 6-13 has some added complexity, with its two row fields.
The data themselves are simple, consisting only of a single number for each row.

A | B C
1]

2 |

3 |Gender |~ IValues

4 Female Average 85.3
5 | aximum 99
B Minirmurm 70
7 |Male Average 84.4
g | Maximum a5
9| Minirum 70
10

Figure 6-13: A PivotTable that contains two row fields.

A PivotChart created from this PivotTable is shown in Figure 6-14. Note how the
PivotChart handles the two row fields. The outer row field, Gender, has two values, Male
and Female. These values are represented on the lower level of the horizontal axis. The
inner row field, Data, has three values: Average, Maximum, and Minimum, which are repre-
sented on the upper level of the horizontal axis. The result is two groups of three bars: one
for males and one for females.

Total

120

100

80 +

60 -

a0 M Total
20 +

o -

Iinimum
Female Iale

Average Faximum Finimum Average Faximum

Figure 6-14: A PivotChart created from the PivotTable in Figure 6-13.

Suppose you want to reorganize the chart to make it easier to compare the results for
males and females for each of the three measures. You need to go to the underlying
PivotTable and move the Gender field to the inner row position. The PivotTable will then
look like Figure 6-15.
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s | B |C|
1 4

2 —

3 [Values Gender v |

4 Average Female 853
5 | Male 84.4
5 |Maximum Female 99
7 ) Male 98
g | Minimum Female 0
g | Male 70
10

Figure 6-15: The PivotTable with the Gender field in the inner row position.

Because the PivotChart is linked, it automatically updates to reflect the change and will
now appear as in Figure 6-16.

Total

120
100

20 -

50 -

a0 4 W Total
20 +

0 -

Female Iale Female Iale Female Iale
Average Faximum Finimum

Figure 6-16: The PivotChart that results when you move the Gender field to the inner row
position.

Another possibility with this PivotTable report is to make the Gender field a column field
and leave Values as the row field. The resulting PivotTable and PivotChart are shown in
Figures 6-17 and 6-18 respectively. The PivotChart now lists only the Data field on the hor-
izontal axis and represents the Gender field by separate bar—that is, separate data series.
I do not think that this arrangement is particularly useful for these data, but it does illus-
trate another way in which a PivotChart changes when you modify the underlying
PivotTable.
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1

2

3 1Gender|~|

4 Values Female Male
| 5 |Awerage 853 G4.4
6

7

8

Maxirnum 93 95
Minimum 0 70

Figure 6-17: The PivotTable with the Gender field in the Column Labels area.

120

100

B0

L EFemale

B [ale
a0

20 A

Average Faximum Finimum

Figure 6-18: The PivotChart that results when you move the Gender field to the
Column Labels area.

A PivotChart with Two Column Fields

When a PivotTable has more than one column field, the PivotChart handles it a bit differ-
ently from when there are multiple row fields. Whereas row fields become items on the
horizontal axis, column fields become data series. When there are two column fields, Excel
creates a data series for each combination of field values.

Figure 6-19 shows a PivotTable report with two column fields. One field has two values: M
and F. The other field has three values: Yes, No, and Unsure.
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A =] C 8] B k LF] H J
1
?
3 |Count of Cuestion 1 |Quastion 1| * | Gendar |
4 =MNo Mo Total | =/Unsure Ungure Total [ =Yes Yes Total
5 [Age - M F M E M
b <20 a a 1 3 4 3 ? ni
7 |20-28 16 13 p.: il 7 18 10 10 i}
g |30-3% 7 13 20 7 14 il 9 7 26
9 4048 10 g 18 1 7 g 8 ] 14
10 |50-50 1" & 16 13 ] 34 Z 15 2
11 [=h0 7 ] 16 11 4 15 5 4 g
12

Figure 6-19: A PivotTable report with two column fields.

When you create a PivotChart from this report, as shown in Figure 6-20, Excel creates six
data series: M-Yes, M-No, M-Unsure, and so on. The single row field, Age, is represented by
categories on the horizontal axis, as you would expect.

5

et

EHNo-F

EHNo-M
W Unsurz- F

W Unare- W[

mY¥es F

myas- I

<20 2029 3039 4049 50 59 =60

Figure 6-20: The PivotChart based on the PivotTable report in Figure 6-19.

When your PivotTable gets relatively complex, you can take advantage of Excel’s three-
dimensional chart types, which have features for clearly displaying more fields. The next
section provides a step-by-step example of creating this kind of PivotChart.

Creating a 3-D PivotChart

The extra visual dimension that 3-D charts provide is often just what you need to create a
clear graphical presentation of your PivotTable data. In this section, you work through an
example of creating a 3-D PivotChart. The source data, which are the results of a survey
about educational level and income, are shown in Figure 6-21. You'll find them in the work-
book SurveyResults3.xlsx.

Il ed



Part II: PivotTables and Charts: Going Beyond the Basics

A B G D E F
2 ID_| Gender Nationality Years Education Annual Income
3 | 1 ] German 17 % 7B 955
4 2 F British 18 % 84 563
5 | 3 h Italian 19 % 32 546
6| 4 ] German 9 % 53,833
7 ) F French 19 % 89 371
&} B E British 6§ 46 177
9 | 7 F French =3 19,492
10 | 8 M Italian 13 % 59 064
11 9 F German 12 % 26 478
12| 10 F British 9% 82,230
13| 1 h Italian G % 83,753
14 12 ] German 12 % 95 387
15 13 M French 11 % B3 572
16 14 E British G5 54 008
17 | 15 h French 9% 51,860
18 16 M Italian 10 % 30,326
19 17 F Italian 16 § 63,316
20| 18 F German 16 § 54 966
21 19 F Franch 9% 41,126
22| 20 h British 14 5 34,301
23 21 E French 8% a7 024
24 22 h [talian 8% 46,174
25 23 ] German 20 % 47 924
26 24 F British 1 % 93,430
27 25 F Italian 17 % 64 573
28 26 F German 14 § 80,141
29| 27 h Franch 1 % 49 585
e = < = Dvidiml & SECYI S 20 34
4 4 b b | Sheetd Sheete | Sheetl - Sheetz shests -~ ¥ 7 _

Figure 6-21: The survey data that will be used for this example.

Follow these steps to begin the example exercise:

1. Put the cell pointer on any cell in the data range.

2. Click the arrow below the PivotTable button on the insert menu and select PivotChart
from the menu. Excel opens the Create PivotTable with PivotChart dialog box.

. Click OK to close the dialog box and create the blank PivotTable and PivotChart.
. Add the Gender field to the Row Labels (Axis Fields) area.

. Add the Nationality field to the Column Labels (Legend Fields) area.

. Add the Annual Income field to the Values area.

o 1 A~ W

At this point the PivotTable and PivotChart look like Figure 6-22. There are three problems
with it. First, the data show the sum of Annual Income, not the average, which is what you
want. Second, the data are not displayed with currency format. Finally, the chart is still in
2-D format.
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1 |Sum of Annual Income Nationalityll[

2 |Gender [~ [British French German Italian Grand Total
3aF 544088 4185922 550631 BE15EE| 2295207
4 M 520809 4335980 450197 GE2045| 2087032
5 | Grand Total 1164857 852002 1000528 1363612 4382239

800000

Tl 700000

600000

13 500000 - W British

15| | 400000 o HFrench
1 300000 - W German

18| 200000 - m Italian

20 100000

0 4

Figure 6-22: The initial PivotTable and PivotChart.

Follow these steps to fix things:

1. Right-click the Sum of Annual Income cell in the PivotTable report and select Value
Field Settings from the popup menu. Excel opens the Value Field Settings dialog box.

In the Summarize value field by list, click Average.

Click the Number Format button to display the Format Cells dialog box.
Select Currency format with no decimal places.

Click OK twice to return to the worksheet.

Right-click the PivotChart and select Change Chart Type from the popup menu. Excel
opens the Change Chart Type dialog box.

7. Select the 3-D column chart sub-type as shown in Figure 6-23.
8. Click OK.

o v s wN
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Select this sub-type

3 Templates Column E
e |y ] 1] ] o8] 9]
& Fie

EX | o ) 8] ]
oo | ] o] ] 0] b

(65 Surface Line -
e EEE
ki IPi.-:-mll | T I T omll i I 5
[ Manage Templates... | [ Set as Default chart | [ ox ][ coneel ]:

Figure 6-23: Selecting the 3-D column chart sub-type.

At this point, the PivotChart correctly displays the average of Annual Income, and the ver-
tical axis numbers are formatted as currency (see Figure 6-24). The 3-D chart style makes
it easier to interpret the data than if a 2-D style had been used.

$70,000 +
$60,000
550,000 -

I W British
240,000 -I B French
530,000 W German

| o

4 Italian m Italian

$20,000 A

| < German

10,000 4
#10, | - French
e S 7 British
F s
I

Figure 6-24: The 3-D column PivotChart displaying average income.
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This looks pretty good, but there are a few cosmetic improvements that can still be made.
For example, the legend is not needed because the nationality groups are identified on the
3-D chart axis. Also, it would be nice to have an axis label identifying the data that are
plotted. Here are the steps to follow:

. Click the PivotChart to make sure it is active.
. Display the Layout ribbon.
Click the Legend button and select None from the menu.

Click the Axis Titles button and select Primary Vertical Axis Title from the menu.

I SR S

On the next menu, select Rotated Title. Excel inserts a title that says Axis Title next to
the vertical axis.

6. Click the title and enter the title Average Annual Income.
7. Click anywhere outside the title to accept your edits.
The final PivotChart is shown in Figure 6-25. By arranging the PivotTable fields cor-

rectly—one row field and one column field—and by using a 3-D chart type, you were able
to create a PivotChart that displays the data in a clear and concise manner.

£70,000
560,000 +
550,000
540,000
530,000

Italian
520,000 -

Average Annual Income

German
510,000 French

50

British

I

Figure 6-25: The completed 3-D PivotChart.
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Using the PivotChart Filter Pane

When a PivotChart is active, you can display the PivotChart Filter Pane by clicking the
PivotChart Filter button on the Analyze ribbon. The Filter Pane is shown in Figure 6-26. It
lists the axis fields (that is, row fields), legend fields (column fields), and value fields. It
also lists report filter fields if any are defined for the PivotTable.

r.@ dN-0- SurveyHesultsIWith 'T and PC - Microsott bxcel PivotChart Tooks - o %
g - .

o Home  Inset  Pagelayout  Formules  Dats  Review  Miew  AddIns  Desian Llovout  Format | Anahae & - = x
v

Acthee Fleid #Z Erpand Entire Fleid E} E:;Z H

“ollapse Crtire Tleld | Refresh Clear || Fleid

& List I Filker
Axtive Finli] Daln ShHitke
Gatl - A §
A B ] e D 3 F & Ho | T K W
1 Average of Annual Income |Mationality| = | |
2 | Gender |~ [Bntish French Cerman Itahian Crand lofal
E[ T A0 45 57 §50 67 SANAG7|  §67
4 M §57 B §43 368 §50022 $68205|  $54.922
& (Grand Total 861,310 §44,890 50,041 §68,181|  §95,183
b
7 {
8 B P
3|
1n
11| PiwulChia L Filler Pane r x
13 Fivel Chrl
14 W Repuor Filler b |
]Ig = gritish
= i) msnelds(l.mewﬂs)_ afi
B conie & ! mecrmm [
19 F -
0 2 Legend ields (Series) Italion m rtalian
?1 Mationalky [= German
= French
2| I Values v rencl
24 Awcrage of Annual Income: British
i}
7| || o ©
@ 1 — . L
W45 51| Shestt < Sheskl 7 Shests 7 Shests %o [ T
Reahy | i D = L

Figure 6-26: The PivotChart Filter Pane provides quick access to report filtering options.
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The filtering and sorting capabilities that the Filter Pane provides are exactly the same as
those available in the PivotTable report itself. When you are working on a PivotChart,
using the Filter Pane may be more convenient. Click the arrow next to an axis, legend, or
report filter field and you’ll see the menu shown in Figure 6-27. For a detailed explanation
of the commands on this menu, refer to Chapter 4.

81| sortatoz
Zl sortztos
More Sort Cptions..,

Label Filters 15

“falue Filters 3

[#] (Select Ally
[Vl British

[+l French

[+l German
[+#] Italian

| (614 ]| Cancel ]

Figure 6-27: Filtering and sorting options available from the Filter Pane.
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Chapter

Using PivotTables with
Multidimensional Data

Excel PivotTables give you the ability to work with multidimensional data. In

fact, it is not uncommon to come across analysis tasks that require multidimen-

sional data; there’s just no other way to approach them. To truly master
PivotTables, you must understand what multidimensional data are and how
they are used. These are the topics of this chapter.

In This Chapter

4 Understanding multidimensional data
& C(reating a PivotTable from an online cube file
& Creating an offline cube file

& Working with OLAP-based PivotTables

Using Multidimensional Data

Before getting to the what of multidimensional data, you will find it useful to
look at the why. So far this book has used small data sources that consisted of
a single table in an Excel worksheet (or in some cases an Access database).
For clarity of presentation, I have deliberately kept these data sources small—
consisting of maybe a hundred rows of data at most. Of course real-world data
are almost always a lot larger, but Excel can handle it—right? Let’s take a
look.

191
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Some Other Terms

Multidimensional data are sometimes referred to as hierarchical data or OLAP data
even though these terms don't mean precisely the same thing. Multidimensional data
may or may not actually contain hierarchies and they may or may not reside on an
OLAP server or data warehouse. When you come across the other two terms, it's a
good idea to determine precisely what they mean.

Excel used to be limited to 65,535 rows and 256 columns of data in a single worksheet.
With Excel 2007 those limits have increased to 1,048,576 rows and 16,384 columns. It
sounds like a lot, but it really isn’t. Compared with the data needs of modern businesses
and organizations, it’s a drop in the bucket. Databases consisting of millions of records are
not uncommon, and PivotTables can be a useful tool for analyzing them. Consider sales
records for a large online retailer, inventory for a major manufacturing concern, or demo-
graphic data kept by an insurance company. These and other data sources are well beyond
the capabilities of Excel.

PivotTables and PivotCharts themselves also have some limitations:

e 256 page fields
e 256 value fields
e 256 data series in a PivotChart

These limitations would seem to put the analysis of large data sets beyond the realm of
Excel and PivotTables. The fact is that huge data sets place severe demands on any analy-
sis tool and can result in processing times of several hours or more. To deal with this chal-
lenge, programmers have developed a set of tools called Online Analytical Processing, or
OLAP. OLAP is designed to work with hierarchical raw data, organizing and summarizing
them in a multidimensional form. When your analysis program, such as Excel, accesses the
data it is actually accessing the OLAP summaries and not the raw data themselves.

In other words, OLAP does most of the analysis grunt work so that the final analysis
program—Excel or whatever—doesn’t have to.

Understanding Multidimensional Data

Before you can start using Excel PivotTables with multidimensional data, you need to
understand exactly what they are. You can best do this by looking at multidimensional data
in relation to two other kinds of data, flat data and relational data. Multidimensional data
are the most complex of these types. Let’s start with the simplest and work up.
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Flat Data

Flat data, sometimes called non-relational data, are the kind of data that most people are
accustomed to working with. For example, the raw data used in all the previous parts are flat
data. The defining characteristic of flat data is that all the information is contained in a sin-
gle table—one set of rows (records) and columns (fields). Figure 7-1 shows an example of a
flat parts inventory database. Each record contains full information for a particular part—the
part name and number, its wholesale cost, and the name and address of the supplier.

A B [ ¥] E 7 G H

1 [Part Num !DF.sr.ripiinn WholesaleCast Supplier_Name Supplier Add Supplier_City Supplier_Stat Supplier_Phane
2 |0123 Culler pin § 055 ‘Wilsun M. 12 Dk Strewl Clenland 0H 555-B66-7777
3 |L12-45 Hex nut ] 0.20 Trumbill Maching 1244 Park Way Atlanta GA 111-222-3333
4 |[o8bbd  Axle bolt § 125 |Marts Uniid. 15-AWest End Ave. Albany NY 3334445055
N |F-4d50RG Washer Asst § 200 Wilson My 12 Dak Strest Cleveland o ANGGRR-TTTT
B LKA3224  Allen bult § 1.78 Parls Linlid. 15-A West End Are. Albany Y 333-444-5555
7 D9%0a Punch ] 455 Pars Unitd. 15 M West End Ave. Albany MY 333 444 5555
H =-4500 Hinge 1] UM Trumbill Machine 1244 ['ark Way Atlanta LA 111-882-3353
9 |OFSANey  Pulley § 70 Wilson bfy 12 Dak Strest Cleveland ol ANGERR-TTTT
10

Figure 7-1: A flat data source contains all the information in one table.

In Figure 7-1 each supplier’s information is present more than once. This causes several
problems. First it is an inefficient use of storage space to keep the same information in
more than one location. Second, updating a supplier’s information—for example, if the
address changes—will require changes in multiple locations and introduce the possibility
of errors. Finally, there is the possibility of completely deleting a supplier from the data-
base when you do not want to, if, for example, all of that supplier’s parts are deleted. To
avoid these problems, relational databases were devised.

Relational Data

A relational database keeps related data in separate tables. Records in the two tables are
linked by a key field that defines which record(s) in one table are associated with which
record(s) in the other table. Figure 7-2 shows the same data from Figure 7-1 in a relational
database.

A B (5 (0] E; k G
1 |Part_Num Descriptinn  WholesaleCost Supplier_ID
20123 Conter pin § 0.55 1
3 L1245 Hex nut § 0.0 2
4 | Lorshkd Axle bolt 1 1.4 3
5 |F-445ARR Wiasher Assl § 781 1
B |Lk-13224 Allen bolt § 1.78 3
! |DY0a Hunch ¥ 485 4
n | 5-4500 Hinge 5 nea ?
9 |DF556.y Pulley § 333 1
10
11
12
13
14
15 |Supplier_ID Mame Mddress City State Mhone
16 1 Wilsun hig. 12 Diak Streel Cheveland OH 555-666-77T7
17 2 Trumbill Machin 1244 Park Way Atlanta GA 111-222-3333
18 3 Marts Unitd, 15-A West End Ave.  Albany NY F43-444-5555
19
20

Figure 7-2: A relational data source contains two or more tables that are related to one another.
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But Not in Excel

Although | have used Excel in Figures 7-1 and 7-2 to illustrate what relational data look
like, you should be aware that Excel does not have the capability to actually work with
relational data, at least not directly. You need a dedicated database program such as
Microsoft Access for that.

This time there is a table of suppliers with one record for each. Each supplier record is
identified by a unique Supplier_ID number. There is also a table of parts with one record
for each part. Each part record also has a Supplier_ID field that identifies the supplier for
that part in the Suppliers table. For example, in the first record in the Parts table, the
Supplier_ID field contains the value 1. If you go to the linked Suppliers table, you can see
that this key is associated with Wilson Manufacturing, therefore identifying the supplier
for this part. The problems described earlier for a flat database have been solved:

e Each supplier’s information is present only once.

¢ Modifying a supplier’s information requires a change in only one location, the single
record for that supplier.

e Deleting part records cannot delete supplier information.

Relational databases are the mainstay of almost all modern data storage systems. Despite
their great flexibility and power, they do not, however, solve all problems. Particularly
when it comes to detailed analysis of large amounts of data, relational databases do not
really simplify or speed up the process. Multidimensional data is the preferred solution for
these challenges.

Multidimensional Data

As its name implies, multidimensional data have more than one dimension. But what exactly
does the word multidimensional mean in this context? It is not used in the same sense as in
geometry, as, for example, in a three-dimensional Excel chart. It will perhaps be easiest to
understand if you work through the same data from flat to relational to multidimensional.

Figure 7-3 shows a sales database that is flat. In other words, each record contains all the
relevant information. In this case, each record includes a field named Sale_ID that con-
tains a unique numeric ID for each record. This is called the primary key and is used in all
database tables, although it is not directly relevant to our exploration of multidimensional
data. This database also contains the customer name, the salesman’s name, the year,
month, and day of the week of the sale, and finally the amount of the sale.
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A B C 4] E k G H

1 Sale_ID Customer Salesman Year Manih Day Amaunt
2 1 Avime Metal Works Jacksun 002 Jan Tees § 1231200
3 2 S0 Manufacturing Anderson 2003 hdar Wed § 3454300
4 3 East End Inc. Comez 204 teb Mon § 1213400
5 4 Acme Metal Warks Anderann nn? Feh Fri § 4072400
B 5S40 Manufacluring Jucksun 004 Jan Thu § 1243500
T =] TachWiz Comp. Gomez 2002 dar Fri § 12546.00
=] /! il Manufactunng Chang plic] Feb Wed § /556700
a n [ ast Fnd Inc Jarkzon mnd hdar hion & 74 567 00
10 a Techiiz Corp. Chng 002 Jan Fi § 1243500
1 10 Acme etal Works Zomez 2004 Feb Thu § &7 960.00
12 n lechyiz Corp. Anderson 22 Mar Fn 5 2543200
13 12 Acme Metal Wirks Chang o Feh Tues § 1247600
14 13 Easl End Inc, Andersun 2004 Jan Fri § 2354500
15 14 TechWiz Corp. Chang 2004 dar Mon § B57E80.00
16 158 Sl Manufactunng Comez A2 Feb Wed § F245500
17

18

Figure 7-3: The sales data arranged as a flat database.

el INOTE
| should point out that these data are greatly simplified from what you would find in the
real world. For example, any actual sales database would include the address and phone
number of each customer as well as more details about each salesman. | am trying to
minimize details in order to more clearly illustrate the principles of multidimensional
data.

One way to make this database more usable is to convert it to a relational structure with
separate tables for customers, salesmen, days, months, and years. These are called primary
tables because they do not depend on any other tables; for example, the Customers table
contains all the information about each customer. A master table, called Sales, links to all
these other tables as and contains the Amount data. The Sales table is a dependent table
because it gets some of its information by means of relational links to the primary tables.

Figures 7-4 and 7-5 show the tables in this new relational database with the five primary
tables shown in Figure 7-4 and the dependent Sales table in Figure 7-5. You can see that
the data in most of the fields of the Sales table actually consist of links to data in the other
tables. Note that any database program displays the actual data and not the link number—
for example, Jackson instead of the not-very-useful 1. I have shown the numbers here for
purposes of illustration.
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HE 2 Tues HE 2Fch e 2 5&0 Manufacturing
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Figure 7-4: The primary tables in the relational Sales database.

] Sales: Table
Sale ID | Customer D | Salesman ID |  Year ID | Month ID | Day D | Amount

D il 1 1 7 1 7 si7a12m
| 2 2 2 E] 3 3 3454300
| a a a 4 7 1 $12.124 00
| q 1 2 2 2 5 §45324.00
|| 4 ? 2| 4 1 4 $12 47500
| G 1 3 2 3 5 §12516.00
| | 7 ? 4 a 7 | §76 567 00
| 8 3 1 4 3 1 $34 567 .00
] 3 4 4 2 1 5 $12435.00
| 10 1 3 1 2 4 $87,980.00
| " 4 2 4 2 4 $2543200
12 1 4 2 3 £l $25 432,00
| 13 3 2 4 1 =] 543 54600
14 4 4 4 3 | $85,760.00
| 15 2 3 2 2 EE =22 =]
*| (Autohlumber) 0 0 0 0 0 $0.00

Figure 7-5: The dependent table in the relational Sales database.

As you may have guessed, a relational database does not consist of only primary and
dependent tables; it also requires that you define the links, or relationships, between the
tables. For example, you must specify that the Customer_ID field in the Sales table is
linked to the Customer_ID field in the Customers table. This enables the database to know
that the value 1 means Acme Metal Works, that 2 means S&Q Manufacturing, and so on. A
database program always provides a method for defining these relationships and usually
also provides a way to display them. Figure 7-6 shows the relationships in the Sales data-
base as displayed in Microsoft Access. (Excel does not have the ability to work directly
with relational databases.)
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Customer_ID
Cuskomer_Marne

Salesman_Marme

Figure 7-6: The defined relationships in the Sales database.

At this point the relational Sales database is complete and ready to use. You will find many
databases essentially just like this one in use in the real world, and for many purposes
they are just fine. However, for certain types of analysis with a really large database, this
sort of structure is not ideal. Here’s where the idea of multidimensional data comes into
play. Let’s take a look as this relates to the sample data.

As designed, the database includes a table for salesmen and another for customers. But
perhaps you want to analyze the relationship between salesmen and customers. You may
think that certain salespeople do better with certain customers. Perhaps Gomez does really
well selling to Acme Metal Works but not so well with East End Inc. This kind of analysis
is possible with the relational database just described, but it can be slow and cumbersome
with large data sets. By adding another dimension to the data you can enable faster and
more robust data analysis.

But what will this dimension be? Look at the existing data—each sales record has a
Customer value and a Salesman value, currently separate. What if you combine them? In
other words, instead of having a Salesman value of Gomez and a Customer value of Acme
Metal Works, the record had a Salesman_Customer value of Gomez-Acme Metal Works.
This will be the new dimension.

The database will still be relational. All you are doing is inserting an extra level, or dimen-
sion, of data between the dependent Sales table and the primary Customer and Salesmen
tables. This new table, called Salesman_Customers, is also a dependent table because it
links to the Customers and Salesmen tables. The Sales table links to the new
Salesmen_Customers table rather than to the Customers and Salesmen tables individually.

To make these changes you must first remove the Customer_ID and Salesman_ID fields
from the Sales table and add the Salesman_Customer_ID field. The resulting table is
shown in Figure 7-7, although the Salesman_Customer_ID data have not been entered yet.
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Sale_ID | Salesman_Customer_ID| Year D | Month_ID | Day_ID | Arnount
$12,312.00
$34,543.00
$12,134.00
$45,5324.00
$12,435.00
$12,546.00
§76,567.00
$34 567.00
$12,435.00
$87,980.00
$25,432.00
$25,432.00
$23,546.00
$65,780.00
$32,456.00
$0.00
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Figure 7-7: The Sales table after the field layout is changed.

Next you need the Salesman_Customer table. This table will have three fields:

e Salesman_Customer ID—The table’s primary key, which will be used by the Sales
table to link to salesman/customer combinations.

e Salesman_ID—This table will link to the primary Salesmen table.
¢ Customer_ID—This table will link to the primary Customers table.

Finally, the database needs some new relationships, as follows:

¢ A link between the Salesman_Customer_ID field in the Sales table to the
Salesman_Customer_ID field in the Salesman_Customer table.

¢ A link between the Customer_ID field in the Salesman_Customer table to the
Customer_ID field in the Customers table.

¢ A link between the Salesman_ID field in the Salesman_Customer table to the
Salesman_ID field in the Salesmen table.

Figure 7-8 shows the new Salesman_Customer table after it has been populated with data.
It contains one record for every possible combination of the four salesmen with the four
customers, for a total of 16 records.
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_] Salesman_Customer : Tahle
|Saic |||a||_CUSt| Salesman_ID | Customer_|D
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Figure 7-8: The Salesman_Customer table contains one record for every possible combination of
salesman and customer.

Figure 7-9 shows the new relationships for the database. The added dimension, namely the
Salesman_Customer table, sits between the dependent Sales table and the primary
Customers and Salesmen tables.

Sale ID
Salesman_Cuskor

O i)
Salesman_ID
Custorner_ID

Custorner_Mame

Figure 7-9: The relationships in the database now have an extra level, or dimension, represented
by the Salesman_Customer table.

Finally, Figure 7-10 shows the Sales table after the Sales_Customer_ID field has been pop-
ulated with data. To reiterate, here’s how this works, taking the third record in Sales for
an example. The Salesman_Customer_ID value for this record is 11. Because this field is
linked to the Salesman_Customer table, you look at the record in that table in which the
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Salesman_Customer_ID is also 11. This record has a Customer_ID field with a value of 3
and a Salesman_ID also with a value of 3. Following the links from these two fields to the
Customers and Salesmen tables, you find the actual data values East End Inc. and Gomez.
Therefore you know that for the sale whose data is in the specified record of the Sales
table, the customer was East End Inc. and the salesman was Gomez.

'] Sales : Table B[=)]=]
Sale_ID | Salesman_Customer_ID | Year_ID | Maonth_ID | Day_ID | Arnount

1] 2 231200
53 3 §34543.00
11 1 $12,134.00
5| 5 §453524.00
2 4 §12,435.00
12 5 §12546.00
14 3 $/B5EE7.00
3| 1 $34 567.00
16/ 5 §12,435.00
4
4
5
5
1
3
1]

L s e R g

w0

10 9 $87 980.00
11 =3
12 13
13 7l
14 16
15 10
JtoMumber) ]

Record: EET—‘EEWW of 15

Figure 7-10: The Sales table after the Salesman_Customer_ID information has been filled in.

$25.432.00
$26 432.00
$23 546.00
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At this point you have created a new dimension that condenses the salesman and customer
data into a single table. There’s more you can do, however. Take a look at the date data.
They contain three pieces of information: the month of the sale, the year, and the day of the
week. Can these data be condensed into a new dimension? You bet they can. By doing so,
you simplify and speed analyses that look at questions such as, “Are more sales made on
certain days of the week in January as opposed to June?”

The procedures are essentially the same as for the customer and salesman data, so I will
not go into details. Briefly, the result is a new table called DayMonthYear that contains one
record for each possible combination of day of the week, month, and year. The Sales table
links to this new table through a field named DayMonthYear_ID, and the new table in turn
links to the three primary tables DayofWeek, Months, and Years. The new DayMonthYear
table—or part of it, because it contains 300 records—is shown in Figure 7-11, and the final
relationship structure of the database is shown in Figure 7-12.
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_] DayMonthYear : Table
|DayMonthYear | Day D | Month ID | Year ID

HAE 1] 1 1
BE 2 2 1
BE 3 3 1
BE 4 4 1
HE 5 5 1
BE 5 1 2
BE 7 2 2
BE 8 3 2
HE 9 4 2
BE 10 5 2
BE 11 1 3
BE 12 2 3
HE 13 3 3
BE 14 4 3
BE 15 5 3
BE 16 1 4
HE 17 2 4
BE 18 3 4
BE 19 4 4
BE 20 5 4
HE 21 1 5
BE 2 2 5
BE 23 3 5
BE 24 4 5
HE % 5 5
BE % 1 5
BE 7 2 5

=3 28 3 53
Record: E 1 ]—1 E][m[ﬁ] of 300

Figure 7-11: The DayMonthYear table adds another dimension to the database’s date data.

|bale_i»
|salesman_i_ustomer_ILv
|CayMonthyear 100

|amannt

Salesman_JD
Selesman_Name

|Salesman Customer ID
Salesman I
| Customer_ID

Figure 7-12: The final relationship structure in the multidimensional database.

Where Are Multidimensional Data Stored?

The term multidimensional describes the way the data are organized and says nothing
specifically about where and how they are stored. As you have seen in the previous exam-
ple, multidimensional data can be kept in an Access database. But a multidimensional data
structure is often used to enable efficient queries and analysis in huge databases that are
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beyond the capabilities of Access, databases with tens of millions of records. Such huge
databases are usually managed with specialized data-warehouse applications such as
Microsoft SQL Server Analysis Server or Oracle OLAP Server. These applications are main-
tained by IT specialists and if you need to work with their data, these specialists will give
you information about accessing them.

Multidimensional Data Terminology

When working with multidimensional data and PivotTables you will find that several terms
are used in a specialized manner. You need to understand this terminology to work effec-
tively with these tools.

A dimension is the highest level grouping. Dimensions are used to group data into hierar-
chical (parent/child) relationships. Dimensions commonly used in data analysis include
people, location, time, products, and similar categories.

Within each dimension are two or more levels. A level represents a data element that is
part of the specified dimension. For example, in the sample multidimensional database cre-
ated earlier in this chapter you could define a dimension called People with two levels,
Customers and Salesmen. This is illustrated in Figure 7-13.

Dimension Levels

Figure 7-13: A dimension such as People contains two or more levels.

Each level contains one or more items called members. The Customers level contains the
members Acme Metal Works, S&Q Manufacturing, and so on. Likewise, the Salesmen
level contains the members Jackson, Anderson, and so on. This is shown schematically in
Figure 7-14.

The example database you have been working with has another potential dimension: time.
This dimension would have three levels, DayOfWeek, Month, and Year. Each of these levels
would have its own members, for example Mon, Tues, Wed, Thu, and Fri for DayOfWeek.

A measure is a summary of a data value. You have actually worked with measures previ-
ously, although they were not called that. A sum, average, or count in a PivotTable cell, for
example, is a measure. In the current example, the measure would probably be the sum of
the Amount values. A cube file can have one or more measures.
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Members

S&Q Manufacturing

Dimension Levels

Anderson

Figure 7-14: Each level within a dimension contains its own members (some members are omitted
in the figure).

The term cube is applied to the files used to store dimensions, levels, members, and mea-
sures. The term comes from the fact that the structure of multidimensional data is some-
times pictured as a three-dimensional cube, with each physical dimension of the cube
representing a conceptual dimension in the data. This visualization works only for data
with three dimensions, of course, but the image and the name have stuck.

The important thing about cube files is that they contain already summarized data rather
than raw data. This relates to something mentioned earlier in this chapter: the ability to
analyze huge datasets without overloading your system or experiencing long waits. There’s
nothing magical about this; the fact is that much of the analysis had already been made
when the cube file was created. Your program, in this case Excel, needs only to retrieve the
summarized data from the cube file to populate the PivotTable.

Another important thing to be aware of is that you can define multiple cube files for a given
data source. When you or someone else creates a cube file, you specify what it will con-
tain—what the dimensions will be as well as the levels and members. A large and complex
database is likely to need several cube files, and you must use the one that contains the
summary you need.

Finally, a cube file enables you work with your PivotTable when the database itself is
unavailable or you are offline.

Creating a PivotTable
from an Online Cube

If your IT department has provided you with access to an online cube, you can create a
PivotTable from it by following the procedures in this section. You will need to know the
name of the server and your logon information (if the server requires a logon). The section
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assumes that the online cube is based on Microsoft SQL Server Analysis Services. If
another database system is in use, the procedures will be somewhat different but should
follow the same general pattern.

1. Click the Insert PivotTable button on the Insert ribbon to open the Create PivotTable
dialog box.

2. Select the Use External Data Source option.
3. Click the Choose Connection button to open the Existing Connections dialog box.
4. Click the Browse for More button to open the Select Data Source dialog box (see

Figure 7-15).
—
tockjs: | (&) My Dt Scusces ] @ @IXE-
|y M Recent | [3+connect tn New nata saurce. ade [ —_—
Documents | |7 aiew ST Server Connechon.odc {@niorthwnd.den
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Figure 7-15: The Select Data Source dialog box.

5. In the Select Data Source dialog box, click the New Source button to open the Data
Connection Wizard.

6. In the first step, shown in Figure 7-16, select Microsoft SQL Server Analysis Services
and then click Next.

7. In the next step, shown in Figure 7-17, enter the server name and your logon creden-
tials; then click Next.
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Data Connection Wizard

Welcome to the Data Connection Wizard

This wizard will help you connect to a remote data source,

What kind of data source do you want to connect ta?
| Microsoft SOL Server
soft

| Microsoft Data Access - OLE DB Provider for Orade
| Other fAdvanced

Come ) oo [mo]

Figure 7-16: In the first step of the wizard, select the database on which the cube is hosted.

Data Connection Wizard

Connect to Database Server

Enter the information required to connect to the database server.

1. Server name: | SOUBLE

2, Log on credentials
() Use Windows Authentication
() Use the following User Name and Passwaord

User Name: |sa

Password: |(eses

[ Cancel H < Back " MNext = ][ Einish ]

Figure 7-17: In the second step of the wizard, specify the server name and your login credentials

8. In the next step, shown in Figure 7-18, select the database and cube. In this example,
the database is Testingl, and the cube is Sales. Then click Next.

9. The final screen, shown in Figure 7-19, lets you change the data connection file name,
the description, and the Friendly Name (the name that is displayed in connection lists),
or you can just click Finish to return to the Create PivotTable dialog box.
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Select Database and Table

Select the Database and Table/Cube which contains the data you want.

Select the datat that contains the data you want:
|Tesﬁngl El

[+] Connect to a spedfic cube or table:

_Name Description | Modified Created | Type
& 5ales| 18-Dec-06 1:08:02PM CUBE
Lo ) ok | o> ][]

A
Figure 7-18: In the third step of wizard, select the specific database and cube of interest.

BX]

Save Data Connection File and Finish

Enter a name and description for your new Data Connection file, and press Finish to
save.

File Name:

|DOUBLE Testing1 Sales.odc | Browse. ..

[[] save password in file

Description:
{To help others understand what your data connection points to)

Friendly Name:

|DOUBLE Testing1 Sales| |
Search Keywords:

| |

[] always attempt to use this file to refresh data
s [ Aapermn s

[ Cancel J[ < Back ] Next = FEinish

Figure 7-19: The final step of the Data Connection Wizard.

10. Click OK to close the Create Pivot Table dialog box and create the blank PivotTable. You
will see the cube fields displayed in the field list, as shown in Figure 7-20.
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Figure 7-20: When the blank PivotTable is created, the cube fields are displayed in the Field List.

If you look closely at Figure 7-20, you will see that it looks different from the Field List for
PivotTables created from non-OLAP data. First of all, what you see here will depend on
how the cube was defined. There is a hierarchical arrangement that reflects the dimensions
and levels within each dimension. Each dimension—for example, Customer, Product, and
Promotion in the figure—is in effect a field and can be added to the PivotTable to define its
structure. Each dimension has an adjacent + symbol. Click that symbol to expand the
dimension to show its levels. These are not fields, and you can’t drag them to the
PivotTable. They are listed to show you what each dimension contains. When you add a
dimension to the PivotTable, its levels go along automatically.

Several value fields are present as well—Store Cost, Store Sales, and Unit Sales. These
are what was specified as the summary data item in the cube when it was created.

Creating an Offline Cube File
from an OLAP Server Database

After you have created a PivotTable that is based on an OLAP server database—in other
words, an online cube—you can create an offline cube file that resides on the local PC and
enables you to work with the data even when not connected to the OLAP server database.
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1. Click the OLAP-based PivotTable to make it active.

2. Click the OLAP Tools button on the Options ribbon and select Offline OLAP from the
menu. Excel opens the Offline OLAP Settings dialog box (see Figure 7-21).

'Offline OLAP Settings

Data source

(%) On-ine OLAP (dient-server PivotTable repart)

Create offline data file...

| QK ][ Cancel ]

Figure 7-21: The Offline OLAP Settings dialog box.

3. Click the Create Offline Data File button to start the Create Cube File wizard.

4. The first step of the wizard, shown in Figure 7-22, explains what the wizard will do.
Read this material if you like; then click Next to continue.

Create Cube File - Step 1 of 4 1=

This wizard will lead you through the steps of
defining & subset of the data in your server
cube to include in a cube file.

After you have defined a cube file, you can use
the PivotTable without being connected to the
server.

Any datathat you do not include in the cube file
will not be available to the Pivot Table until you
reconnect to the server.

Bk [ Net> | cancel |

Figure 7-22: The first step of the Create Cube File wizard.

5. The next step, shown in Figure 7-23, displays the dimensions that are available in the
data source. Select the dimensions that you want included in your offline cube by click-
ing the adjacent box. To select specific levels within a dimension, click the adjacent +

symbol to display a dimension’s levels. When selecting levels, keep the following in
mind:

« Omit lower levels that you do not need in order to reduce the size of the offline cube file.

. Make sure you include any levels that have grouped items.
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« You cannot skip intermediate levels within a dimension.

. If a dimension does not display a + button, it means that you cannot pick and choose
levels but must include or exclude the entire dimension.

Create Cube File - Step 2 of 4 4]

For each dimension in your server data, choose the levels
you want to include in the cube file.

+ |Customer
Product
Promotion
Store
tIME

<Back Next > Cancel ‘

Figure 7-23: In Step 2 of the wizard, select the dimensions and levels to include in the offline
cube.

6. Click Next to move to Step 3 of the wizard, shown in Figure 7-24. Here you select the
measures that will be available for use as value fields. Select Measures to include them
all, or expand the Measures branch to select specific measures.

Create Cube File - Step 3 of 4 4]

For each top level you want to include inthe cube file,
choose the items to include from that level.

Promotion Name
Store Country
Year

<Back Next > Cancel ‘

Figure 7-24: In Step 3 of the wizard, select the measures to include in the offline cube.

7. Click Next to go to the final step, shown in Figure 7-25. Enter a name and location for
the cube file, and then click Finish.
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Create Cube File - Step 4 of 4

Choose a location in which to store your new cube file:

Fie name: | nd Settings\Ed\My Documents)\Consulting\\Wiley\Sales.cub|

Browse...

<Back | Finish | Cancel ‘

Figure 7-25: In the final step of the wizard, specify the name and location for the new cube file.

At this point the offline cube will be created, a process that may take a while if large
amounts of data are involved. The PivotTable will now be linked to the offline cube. You’ll
be able to work with the data even without a connection to the database, and many opera-
tions such as pivoting or filtering may well work a lot faster. Of course, dimensions, levels,
and measures from the original data source that you did not include in the offline cube will
no longer be available.

Working with OLAP PivotTables

In most respects, a PivotTable created from OLAP data is the same as any other
PivotTable. There are some differences, however, and you need to be aware of them.

You cannot drill down in the data of most OLAP-based PivotTables by double-clicking a
data cell. In fact, the database administrators can define various actions that a cube sup-
ports. Thus, double-clicking may drill-down, it may open a URL, or it may initiate some
other custom action. This is all based on the cube and database setup and not something
you can change in Excel.

Furthermore, you can’t change the calculations used by the measures, such as by changing
a sum to an average. The summary calculation is specified and performed when the cube is
created and you can’t change it from within Excel.

On the Options ribbon, the Formulas commands are not available because a PivotTable
based on OLAP data does not permit the use of formulas.

Levels in the data may not be visible in the PivotTable. In fact, those levels are present in
the table but initially hidden. You use the Expand/Collapse commands, covered in Chapter 5,
to control the display of levels. At present, it seems that the PivotTable has to be in classic
PivotTable layout for this to work properly, but this is hopefully something that will be
fixed.



Chapter

Getting Hard Data from
a PivotTable

After you have created your PivotTable report, then what? Of course, many
reports are simply viewed or printed, but in other situations you will want to
make use of the report data in the worksheet. For example, you may want to
use various Excel tools, such as formulas and functions, to perform additional
analyses of the PivotTable data including the creation of charts (standard Excel
charts as opposed to PivotCharts). How do you make those data available in
other parts of the workbook? That’s the topic of this chapter.

In This Chapter

4 About the GETPIVOTDATA function
4 Analyzing PivotTable data in your worksheet
4 Copying and moving PivotTables

Understanding the
GETPIVOTDATA Function

Suppose that you want to write a formula that references a number in a
PivotTable, and that number happens to be in cell G15. Well, you can simply
use the cell reference G15 (or perhaps $G$15), right? Unfortunately, things
aren’t that simple. Why not? Just think of some of the things you can do with a
PivotTable: pivoting it, of course, as well as showing or hiding detail and
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changing the sort order. These and other manipulations can cause a particular number to
change its position. The summary data that were in cell G15 may now be in cell H22!
Obviously, you can’t reliably retrieve data from a PivotTable using the standard Excel cell
references. What to do? Enter the GETPTIVOTDATA function.

GETPIVOTDATA Function Basics

The GETPTIVOTDATA function is designed specifically to retrieve data from a PivotTable
based not on the data’s cell address but rather on its logical position in the PivotTable.
Let’s look at the syntax for this function:

GETPIVOTDATA (data_field, pivot_table, fieldl, iteml, field2, item2,...)
* data_field isthe name of the value field that you want to retrieve—in other words,
the name of the field that you added to the Values area of the PivotTable.

* pivot_table is areference to any cell or range of cells in the PivotTable.

e fieldl and iteml are respectively the name of the first field and the first data value
associated with the data you want to retrieve.

* field2 and item2 are respectively the name of the second field and the second data
value associated with the data you want to retrieve.

You can have as many as 126 field and item pairs, although it is very unlikely you will ever
need to use so many. All arguments to GETPIVOTDATA except for the cell reference must
be enclosed in quotes. An example will help to clarify how these arguments are used. I will
use the PivotTable report shown in Figure 8-1.

A, B i 8] E E G

1

2

3 [Sum of Sales [Manth| = |

4 Category | > [Jan Feb Mar Apr May Grand Total
5 Accessories $1845 $2718 $2078 $2195  §1.4590 $10 426
6 |Cuterwear 2820 %2806 $1606 $2255 §1.714 $11,001
7 Pants $2150 %2814 $1187  $1873  §1.880 $9,504
g Shits $2397 %2846 $2319 F2B4E §2.795 $13,008
2 Shoes $1.768 $2192 §$1.055 §2918 §2.742 $10.677
10 Grand Total | $10,981 $13176  $3245 $11890 $10724 $55.016
11

Figure 8-1: The sample PivotTable report.

Suppose you want to retrieve the sum of sales in the Accessories category for the month of
Jan and use that figure elsewhere in the worksheet, outside of the PivotTable. The proper
function would be:

=GETPIVOTDATA ("Sales", $SAS$3, "Month", "Jan", "Category", "Accessories")
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Let’s dissect these arguments.

e The "sales" argument is used because the name of the value field in this PivotTable is
Sales. That is, when the PivotTable was created, the Sales field was added to the Values
area of the PivotTable.

e The $a$3 argument identifies a cell in the PivotTable. It could be any other cell in the
PivotTable.

* The "Month" and "Jan" arguments go together. They specify that you want to retrieve
a value where the Month field contains the value Jan.

e The "Category" and "Accessories" arguments also go together. They specify that
you want to retrieve a value where the Category field contains the value Accessories.

Looking at the PivotTable in Figure 8-1 you can see that the desired value, where
Category=Accessories and Month=]an, is in cell B5, so the function will return the value
1845.

If you include only a single field/item pair in the argument list, the function returns the
corresponding total. For example, the function

=GETPIVOTDATA ("Sales", $AS$3, "Month", "Jan")

returns the total for all data where Month=]an, in this case the value 10981. Likewise the
function

=GETPIVOTDATA ("Sales", SAS$3, "Category", "Pants")

returns the sum for all data where Category=Pants, 9904. If you omit any mention of field
and item, the GETPIVOTDATA function returns the overall total for the specified data item.

=GETPIVOTDATA ("Sales", $A$3) returns the value 55018, the overall total of Sales
items.

A restriction on using the GETPIVOTDATA function is that the PivotTable cell it
references must not be excluded from the table by a filter. In this situation, the
GETPIVOTDATA function will return #REF. Unlike with previous versions of Excel,
however, the GETPIVOTDATA function works even if the cell it references is hidden (for
example, by collapsing detail).
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Copying Formulas That Contain GETPIVOTDATA

You can copy a formula that contains the GETPIVOTDATA function, just as you can any
other Excel formula. However, the concept of relative cell addresses does not apply. In
other words, the PivotTable cell that the GETPIVOTDATA function refers to will not be
adjusted according to where you copy the formula. This makes sense, of course,
because the concept of a relative address is meaningless in terms of PivotTable data.

When using the GETPIVOTDATA function, you need to keep the following factors in mind:

e Ifthe pivot_table argument refers to a range that contains two or more PivotTable
reports, data are returned from whichever PivotTable was most recently created.

e Calculated fields, calculated items, and custom calculations can all be returned by
GETPIVOTDATA.

e Ifthe pivot_table argument refers to a cell or range where no PivotTable is located,
the function returns #REF.

e If the field and item arguments refer to data that do not exist in the PivotTable, the
function returns #REF.

A GetPivotData Shortcut

Excel makes entering the GETPIVOTDATA function really easy for most situations. All you
need to do is to enter an operator in a cell (an equal sign at the beginning of the formula or
+-/* as part of a formula) and then click the cell in the PivotTable whose data you want.
This cell can be an individual data cell or a total cell. Excel will then automatically enter
the correct GETPIVOTDATA function in the formula.

Referencing PivotTable Cells
by Address

There may be times when you want to reference a cell in a PivotTable report by its actual
cell address rather than by generating a GETPIVOTDATA function. For example, if you are
writing some formulas outside of the PivotTable to perform calculations on its data, you
may want relative cell addresses to adjust automatically when you copy the formula to
other cells. You can set this up simply by typing the address into your formula rather than
by clicking the cell. You can also turn off the PivotTable feature that automatically gener-
ates GETPIVOTDATA functions when a cell is clicked. To do so, you must add a button to
one of your toolbars as follows:



Chapter 8: Getting Hard Data from a PivotTable @

1. Click the Office button at the top left of the Excel screen.

2. Click the Excel Options button at the bottom of the menu to open the Excel Options
window.

3. Select Formulas from the list of option categories to display the Excel formula options
(see Figure 8-2).

4. In the Working With Formulas section, turn off the Use GetPivotData Functions for
PivotTable references.

5. Click OK.

With this option turned off, if you click a PivotTable cell while entering a formula, a regu-
lar cell reference is generated instead of a GETPIVOTDATA function.

Exrel Optinns [
Popular = _ ; :
_fl' Change optians related ta formula calculation, performance, and error handling,
Formulas
Proofing Caleslation npdinm
Save Workbook Calculation Enable iterabive caloulation
Bahrarnied . dvtomalic Mazimum Rerations: 100
Automatic except for data tables
= Madmum Change: 0001
Customize anual
Add-Ins
Toust Cenler Working with formulas
Resources 7] pacy reference styte

¥ Eurmula AuluCumplete
7] Use table names in formulas
] use GetprvotData functions for PiuotTable references

Error Checking

#| Cnable background ermor checking

[ 1 Resetlgnored Errors. |
Indicate grrors using this color Iﬂl: - | A N Ty B

EIfor checking rules

@] Crlis containing furmalas that resull in an ereoe @] Fummutas which gt 1ells in 4 region 0
7| Inconsistent caleulated column farmula in tables [¥] Unlocked cells containing formulas

J] fells contaming years represented as 2 digits Formulas refernng to empty cells

¥ Humbers formatied s bext or preceded by an apostroghe @] Data enbered in a Labile i inalic (0

J| Formulas inconsistentwith other formulas in the region

T | Camiel |

Figure 8-2: Turning off the automatic generation of GetPivotData function references.

Page Fields and the GETPIVOTDATA Function

The GETPTIVOTDATA function does not use any reference to the report filter or page fields
in a PivotTable report. For example, look at the PivotTable in Figure 8-3, which has three
page fields.
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I__|NameBoxi E & 5 £

1 |Color (Al |- |

2 ltem Al -

3 Size Large [+

4

5 |Sum of Amount [Month| >

6 | Store > |Jan Feb Mar Grand Total
7 |Downtown $101.64 $68.38  §34.78 $204.80
8 |East End $2094 $15.88 $36.82
9 |Morthside $71.40  $B0.12 $131.52
10 | South Plaza $114.96 §41.86 $156.82
11 | Grand Total $237.64 $155.66 $136.76 $529.595
12

Figure 8-3: A PivotTable report with three page fields.

Suppose you create a GETPIVOTDATA function to retrieve the data in cell D11, the total for
March. The function will look like this:

=GETPIVOTDATA ( "Amount", $AS5, "Month", "Mar")

The function contains no reference to the settings for the three page fields. For example,
there is no information relating to the fact that the Size field is filtered on the value Large
(as you can see in cell B3 of the PivotTable). This is correct. The report filter fields control
which data are summarized in the PivotTable, while the GETPIVOTDATA function returns a
specific piece of those data. Changing the report filtering may change the value returned by
the GETPIVOTDATA function, of course, and as long as you understand this you can use the
GETPIVOTDATA function correctly.

GETPIVOTDATA and OLAP Data

You can use the GETPIVOTDATA function on PivotTable reports based on OLAP data. One
difference is that in the function arguments, the item can specify the source name of the
dimension as well as the item name itself. Also, arguments are enclosed in brackets. For
example, look at this GETPIVOTDATA function that retrieves data from an OLAP-based
PivotTable:

=GETPIVOTDATA (" [Measures].[Sum Of Amount]",
SAS3, " [Datel]", " [Date].[Al1l].[2001]", " [Person]",
"[Person].[All].[Acme Metal Works].[Anderson]")

In this example, Date and Person are dimension names and not level names. Because the
syntax of GETPIVOTDATA can be rather complex when working with OLAP data, I recom-
mend that you always use the shortcut and let Excel generate the function arguments
for you.
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GETPIVOTDATA and Expand/Collapse

One of the nice aspects of the GETPIVOTDATA function is that the result it returns does
not change when you show additional levels of detail by expanding one or more fields.
This is true of all PivotTables, whether they are based on OLAP data or not. Of course,
the opposite is not true. If you create a GETPIVOTDATA function that refers to a cell in a
PivotTable report and hide that cell with the Collapse command, the function will
return #REF.

Using GETPIVOTDATA to Analyze
PivotTable Data

For this walkthrough, you use the PivotTable that you created in Chapter 5 that summa-
rized data on river heights. It is shown again in Figure 8-4. Your goal is to create a stan-
dard Excel chart (not a PivotChart) that displays the maximum heights at the Power Plant
over the time period that the data cover.

(R d ) - D - HreerHeightswith ] - Microsoht Bucel PruotTable Tools = = =
_3) Home Insert Page Layout Formulas Data Hevigw  View Add Ins Qptions | Design W - = X
;J _;l —'__J :J ¥| Row Headers Danded Rows

Subtotals Grand | Report Dlank | Lolumn Headers Banded Lolumns

- Totals * | Layout = Hows *
Layout PivotTable Style Options MyotTable Styles
o - Jx | Power Plant. x|
A 1] C 8] = r G H .

! E

2 |
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& 72005 | Maximum Height (W) 58 67 |

B Minimum Height (i 52 5.8 |
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g Wlirsirnurm Height (W B4 58 |

8 T/32005 | Maximum Height (W) 1.3 B.1

0 Minrmum Height (M) ) =X}

11 TN Mavirnom [Height (W) B7 71

12 hinvirnurm Height (bl 6.4 6.4

13 TB2005 | Maximum Haight (W) 6.1 7.0 |

14 Minimum Heght (] 2.2 b/ |

15 AN Maxi Height (W) h? R I8

16 Minimum Height {h) 19 6.4 i‘

17 772005 | Maximum Height (W) 58 52

18 |Miniraurn Height (h) 5.2 49

19

2 ;

21 |

22 [

3 i

24

25

i

AL :

28 |

29

1]

31

32

WA b Sheeld Sheelt CSles? o Sess T I m

Ready T e —

Figure 8-4: The PivotTable for this walkthrough.
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The strategy you follow has two parts. The first is to use the GETPIVOTDATA function to
pull the required numbers out of the PivotTable and place them in a regular Excel table.
The second and easier part is to create a chart from this new table.

1. Open the workbook containing the PivotTable that you created Chapter 5.

2. Decide on a location for the new table. It can be in a new worksheet or the one that con-
tains the PivotTable.

3. Enter a title for the table, Max River Heights at Power Plant, in a cell.

4. In the cell below the title, enter Date.

5. In the cell to the right of the Date label, enter Max Height (M).

6. In Column below the Date label, enter the seven dates covered, 7/1/2005 to 7/7/2005.
7. Format all the text you entered as bold. At this point the table will look like Figure 8-5.

,fi-_!.,) HO-x- = FiverHeightsWithH | - Microsoft Excel s =
wid =
- Home Insert Page Layout Formulas Data Hevigw  View Add Ins @ - o x
B Brial - - AR AT = - @'l = General ) . ‘ iy I_'L’ ATy P ir 1
Pns;c‘ a B - | || e Ar| | B E 1|¢ = - B T o [EF ) Corﬁnnl F;%t .Cf L Sort & :ﬂl&
i L =20 | Il j e Haads| 21 Formatung ~ as Table » Styles &romat~ || L2~ Fiter+ select=
Cliphoard Font T Alignment i Number i Shdes Celts Editing
F14 - {a I« | =
A o C 8] & | r | G [ I J K L M
2
3 Location |~ Max Hiver Heights at I"ower I"lant
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i1} ) X} 11672005
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14 | 22 B/ [ 1
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17 | 772005 | Maximum Height (W) 58 52
18 Minimurn Height 5.2 49
19
2
21|
72
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24
=
rull
|
8
2|
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32|
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Figure 8-5: The new data table after the row and column headings are entered.
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The next step is to enter a GETPIVOTDATA function in the cells of the table that you just
created to refer to the proper cells in the PivotTable report. For example, consider the cell
in the new table just to the right of the 7/1/2005 label. You want this cell to display the
maximum height for the Power Plant for that date, located in cell C5 in the PivotTable.
Here’s what to do:

1. Place the cell pointer on the cell just to the right of the 7/1/2005 label in your new table
(not in the PivotTable). In the figure this is cell GS5.

2. Enter an equal sign (=).

3. Click the source cell in the PivotTable, C5 in the figure. Excel enters the appropriate
GETPIVOTDATA function in the cell, as shown in Figure 8-6.

Do)\ 9~ . RivarHeightaWith' | - Microsott Excel
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Figure 8-6: The correct GETPIVOTDATA function is generated by Excel.

4. Press Enter to complete entry of the formula. The cell in the new table now displays the
data extracted from the PivotTable (although the number of decimal places shown may
be different).

5. Repeat these steps to enter the appropriate GETPIVOTDATA function in the remaining
cells of the new table.
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At this point your table looks like Figure 8-7. The seven data points are all extracted from
the PivotTable and displayed in a form that can easily be used as the basis for a chart.
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Figure 8-7: The new table after entering all of the required GETPIVOTDATA functions.

The final steps are quite simple and require only that you use the Chart Wizard to make a
chart from the new data table you just created.

1. Select the entire data table, excluding the cell with the title in it.
2. Click the Column button in the Charts section of the Insert ribbon.
3. Select the 2-D column sub-type at the top left of the menu.

The resulting chart is shown in Figure 8-8. As with any Excel chart, you can customize it
as desired, adding titles and other elements.
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Figure 8-8: The final chart based on the data extracted with the GETPIVOTDATA function.

Think for a moment about what you have accomplished. You started with raw data in a
worksheet. You created a PivotTable based on those data and then created an Excel table
that summarized certain aspects of the PivotTable data. Finally, you created a chart based
on your summary table. If the original data were to change in any way, all you would need
to do is refresh the PivotTable to have the changes reflected in all these elements.

Copying and Moving PivotTables

You can copy a PivotTable and paste it in a new location, even in a new workbook, and the
copy will continue to function just like the original. You’ll be able to refresh data, pivot the
table, and so on. If you copy the PivotTable to a new workbook, and the original data are in
another Excel workbook, the data reference in the copied PivotTable will still reference the
original data location. The copy is partially independent from the original—you can apply a
filter or expand/collapse data in one and the other will not be affected.

You can use this ability to copy a PivotTable and retain full functionality to create a master
PivotTable workbook that contains multiple PivotTable reports copied from multiple work-
books. PivotTables based on external data, including OLAP cubes, can be copied in the
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same way. Another reason to create a copy of a PivotTable is that it enables you to pivot or
filter the copy differently from the original and display both versions at the same time. To
copy a PivotTable, do the following:

Click any cell in the PivotTable.
Click the Select button on the Options ribbon, and then select Entire Table.
Press Ctrl+C or click the Copy button on the Home ribbon.

O

. Click the cell in which you want to place the top left of the PivotTable. The cell can
be in the same worksheet, in another worksheet in the same workbook, or in another
workbook.

5. Press Ctrl+V or select Paste from the Home ribbon.
If the PivotTable is in its final form, you can use Paste Special to copy the displayed data

only. The result is plain data, not a PivotTable, just as if you had typed the data in. You
cannot refresh or pivot the table. To copy a PivotTable as data, follow these steps:

Click any cell in the PivotTable.

Click the Select button on the Options ribbon, and then select Entire Table.
Press Ctrl+C or click the Copy button on the Home ribbon.

Display the Paste menu from the Home ribbon.

Select Paste Values.

g kD=

Of course, you can also use Paste Special to copy any part of a PivotTable, such as a single
cell or an entire column or row.

To move a PivotTable:

1. Click any cell in the PivotTable.

2. Click the Move PivotTable button on the Options ribbon. Excel displays the Move
PivotTable dialog box (see Figure 8-9).
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Figure 8-9: Moving a PivotTable to a new location.

3. Select the destination:

- New Worksheet—Excel creates a new worksheet and places the PivotTable at
cell Al.

- Existing Worksheet—Excel moves the PivotTable to the location in an existing
worksheet that you specify in the Location box.

4. Click OK.
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Chapter

PivotTable Alternatives

Excel offers a wide range of data analysis tools in addition to PivotTables. It’s
a good idea to know about these techniques so that when you are faced with a
data analysis task, you can choose the best technique. As powerful as

PivotTables are, they are not always the best choice—in fact, sometimes they

are too powerful and something simpler will serve you better. This chapter pro-

vides an overview of some of the other data analysis techniques that perform
analysis tasks similar to PivotTables.

In This Chapter

4 Using subtotals
& Working with database functions
& Using filters

Working with Subtotals

The Excel subtotal tool makes it easy to generate subtotals based on values in
the data. For example, look at the Excel database in Figure 9-1. This database
contains data for a video rental chain, specifically the number of titles in stock
for each category at each store. This is typical of the kind of data you might
analyze with a PivotTable.
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_____ AlAaa 5 [ c [ oD
1 ]
2 Popcorn \n"ide; Rentals
3
4 Store Cateqgory Titles
5 |Main Street  Action 374
B Main Street  Drama 180
7 Main Street  Childrens B3
8 |Main Street  Sci-Fi 324
9 |Main Street  Classics 203
10 Main Street  Comedy 145
11 |Northgate Action 45
12 Marthgate Drama 287
13 |Northgate Childrens 320
14 Morthgate Sci-Fi 36
15 MNorthgate Classics 79
16 |Northgate Comedy 225
17 Clarkwille Action 22
18 | Clarkwille Drama 172
19 |Clarkville Childrens 203
20 Clarkville Sei-Fi 324
21 [ Clarkville Clagsics 241
22 Clarkyille Comedy 345
23 WWest End Action 310
24 Wyest End Drama 369
25 West End Childrens 220
26 West End Sci-Fi 236
27 West End Clagsics 145

Figure 9-1: The video store stock data.

Suppose you want titles in stock for each category totaled across all stores. Sure, you can
create a PivotTable report for this purpose, as shown in Figure 9-2. But you can also use
subtotals.

..... a4 A | B c
1

- 1]

2 { -

3 Category | v |Sum of Titles
4 Actian 751
5 |Childrens 806
B |Classics G758
7 |Comedy 1011
g Drama 1005
9 [SeiFi 920
10 Grand Total 5174
11

12

Figure 9-2: Using a PivotTable to total the number of titles in each category across all stores.

If you want to use subtotals, the data must be sorted on the field on which you want to
subtotal—in this case, Category. To sort the data:

1. Place the cell pointer on any cell in the Category column in the data table.
2. Click the A-Z button in the Sort & Filter section of the Data ribbon.
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When the data are sorted by Category, do the following:

1. Place the cell pointer on any cell in the data table.
2. Click the Subtotal button on the Data menu to display the Subtotal dialog box, shown in

Figure 9-3.
0q) 9 -
= Home Insert Hage Layout Farmulas Data Hwiew Wiew Add Ing L7
i From Acoess .". 3 = 3| Lonnections E o § Cleat = == |SHpatavalgation Hdr ‘5_5 ] g A
3§ From Web =i 13 O] 1S ranirt _M L | - 2o o Fs Consolidate L J & 3
. From Other Cuisting Refresh %] sort Fiter Tedto  Remove oo . _ | Group Ungroup Subtotal
fromTed  sources~ | Connections | AT Celit Link A7 Advanced | columns Duphicates (57 What-If Analysis - -
Get Bxternal Data Connections Sort & Filter Data Tools Qutline
= — — e
i -9 x| store |
&) VideoStoreRawDiata = o %
A B G D E E G H J 8 Ly
3
4 [Store Category Titles E
5 |Main Streel  Action 374 - — f
6 [Morhgate Action 15 Sutifutal e
{ |Clarkville Action 22 At cach change int
i |[West Cnd Actinn a0 e =]
9 |Main Strast Childrans B3 =
10 [Monthgate  Childrens 320 ee function: -
11 |Clarkwille Childrens 203 Surmn | B
12 [West End Childrens 0 ndd subtotal to:
13 [Main Street  Classics 203 [T 5tore =
14 |Morthgate Classics e | Category
15 [Clarkville Classics 71 (7 T —
16 [West End Classics 145
17 |Main Stroct Comedy 145
18 |Norhgate Comedy ) -
19 |Clarkville Comedy 345 | Replace current subbotals
20 [West End Comedy 296  Page break between groups
21 [Main Stroct Drama 180 ¥ Sawnmsary Ledive il
22 |Morthgate Drama 207 )
73 [Clarksille Diramna 173 | emovera | | ok Cancel
24 |Waet End Drama 369
25 [Main Sireet 24
5 |Morthgate A
27 |Clarkyille 24
26 |[West End 2361 L
2 N
14 4 | Shests | sheetl  shestz . shests . 0J W I I
Ready | [0 s (=) J )

Figure 9-3: You use the Subtotal dialog box to define subtotals.

3. In the At Each Change In list, select the field on which the subtotals will be based; in
this example, this field is Category.

4. In the Use Function list, select the function to be used to calculate the subtotals. You
can choose between Sum (appropriate for this example) and several other measures
(explained in the list following step 6).

5. In the Add Subtotal To list, place a checkmark next to the field or fields you want subto-
taled. For this example you will place a check next to Titles.
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6. Select the following as desired:

- Replace current subtotals—If this option is selected, any subtotals already in the
data table will be replaced with the new ones. If it is not selected, the new subtotals
will be included in the data table along with any existing ones. If there are no subto-
tals in the data table, this option has no effect.

- Page break between groups—Excel inserts a page break after each group. (This is
relevant for printing only.)

- Summary below data—If this option is selected, each subtotal will be displayed
below the group of records it is subtotaling, and the grand total will be displayed
in the last row. If this option is not selected, each subtotal will be displayed above
the group of records it is subtotaling, and the grand total will be displayed in the
first row.

7. Click OK.

Figure 9-4 shows the data subtotaled by Category. You can see that the same subtotals are
calculated as in the PivotTable report shown in Figure 9-2. The arrangement is different, of
course, with the analysis results interspersed in the data table rather than in their own
separate table.

A | B | c D

3

4 Store Catego Titles

5 Main Street IAction _l 374
G |Morthgate Action 45
7 Clarkyille Action 22
g |West End Action 310
] Action Total 751
10 |Main Strest Childrens 63
11 |Morthgate Childrens 320
12 |Clarkwille Childrens 203
13 West End Childrens 220
14 Childrens Total 806
15 [Main Strest Classics 203
16 |Morthgate Classics 79
17 | Clarkwille Classics 251
18 WWest End Classics 145
it} Classics Total G748
20 Main Street Comedy 145
21 Morthgate Comedy 225
22 Clarkwille Comedy 345
23 West End Carnedy 296
24 Comedy Total 1011
25 Main Street Drama 180
26 Morthgate Drama 287
27 Clarkyille Drama 172
28 West End Drama 369
29 Drama Total 1005

Figure 9-4: Totals by Category calculated with the Excel subtotal tool.
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When defining subtotals, you can choose from the following summary calculations:

* Average—The average of the values (sum divided by number of values).

e Count—The number of values, not including text data or blank cells.

¢ Count Numbers—The number of non-blank cells, including both text and number data.
¢ Max—The largest value.

¢ Min—The smallest value.

* Product—The product of the values.

* StDev—The standard deviation of the values, estimated for the sample.

e StDevP—The standard deviation of the values, estimated for the population.

e Sum—The sum of the values.

* Var—The variance of the values, estimated for the sample.

e VarP—The variance of the values, estimated for the population.

ey INOTE
?%/ To remove all subtotals from a data range, click the Remove All button in the Subtotal
dialog box.

Nesting Subtotals

You are not limited to creating one level of subtotals for your data. You can nest them,
subtotaling by one field and then, within those groupings, by another. Look, for example, at
Figure 9-5. This is an expansion of the video store data from Figure 9-1, with an additional
field that breaks down the titles by rating—G, PG, or R. These data are in the file
VideoDataWithRatings.xls.
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1 |Store _|Category Rating  Titles in Stock

2 |Downtown  Adventure G 99
3 [Maorth Hills  Adventure G 109
4 Southpoint  Adventure G 102
5 |Downtown  Adventure PG 78
6 |Morth Hills  Adventure PG 45
7 |Southpoint  Adventure PG 98
g |Downtown  Adventure g9

R

9 [Morth Hills  Adventure R

10 |Southpoint  Adventure R
11 Downtown  Classics G 123

12 Morth Hills Classics G

G

13 |Southpoint  Classics 99
14 Downtown Classics PG 95
15 Morth Hills Classics PG 78
16 |Southpoint  Classics PG 78
17 Downtown Classics R a6
18 Morth Hills Classics R 65
19 |Southpoint  Classics R a9
20 Downtown  Comedy G 114
21 Morth Hills  Comedy G 123
22 Southpoint  Comedy G 79
23 Downtown  Cormedy PG a0
24 |Morth Hills  Comedy PG 45
25 |Southpoint  Comedy PG 87
26 Downtown Cormedy R 101

Figure 9-5: The video store data with an additional field for rating.

Here are the steps required to create nested subtotals for these data. First, you sort the
data on both of the fields that will be subtotaled, and then you create the subtotals:

Open the file videoDatawithRatings.x1sx in Excel.

Place the cell pointer anywhere in the data table.
Select Sort from the Data menu to display the Sort dialog box.

Under Column, select Category from the list.

Under Sort On, select Values from the list.

Under Order, select A-Z from the list.

Click the Add Level button to add a second sort level called Then By.

For the second sort level, select Rating, Values, and A-Z.

Make sure that the My Data Has Header option is selected. The Sort dialog box should
now look like Figure 9-6.

W O N O U A WN A
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15 [Morth Hills  Classics
16 |Southpoint  Classics
14 |Downtown  Classics
10 [Morth Hills  Classics
19 |Southpoint Clagsics - - !
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Figure 9-6: Sorting the data before applying subtotals.

10. Click OK to perform the sort.

11. Click Subtotal on the Data ribbon to display the Subtotal dialog box (shown earlier in

Figure 9-3).

12. Select Category in the At Each Change In list.

13. Select Sum in the Use Function list.

14. In the Add Subtotal To list, select Titles in Stock and remove any other check marks.

15. Make sure the Page Break Between Groups option is off and the Summary Below Data

option is on.

16. Click OK.

At this point the data look like Figure 9-7. You can see that it includes subtotals for
Category.
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1 |Store Cateqgory Rating  Titles in Stock

2 |Downtown  Adwventure G 99
3 |Maorth Hills  Adventure G 109
4 | Southpaint Eventure _lG 102
5 |Downtown  Adventure PG 78
6 |Morth Hills  Adventure PG 45
7 |Southpoint  Adventure PG 98
g |Downtown  Adventure R g9
9 |Morth Hills  Adventure R 78
10 |Southpoint  Adventure R 90
1 Adventure Total 708
12 Downtown  Classics G 123
13 |Morth Hills ~ Classics G g7
14 |Southpoint  Classics G a9
15 Downtown Classics PG 95
16 MNorth Hills Classics PG 78
17 |Southpoint  Classics PG 78
18 | Downtown Classics R 56
19 Maorth Hills Classics R 65
20 |Southpoint  Classics R =]
2 | Classics Total 773
22 Downtown Comedy G 114
23 Morth Hills  Comedy G 123
24 |Southpoint  Comedy G 79
25 Downtown Cormedy PG a0
26 Morth Hills  Cormedy PG 45
27 |Southpoint  Comedy PG a7
28 Downtown  Comedy R 101
29 Morth Hills  Comedy R 78

Figure 9-7: Subtotaling the data by Category.
The next step is to add the nested subtotals for Rating, as follows:

1. Click Subtotal on the Data ribbon to display the Subtotal dialog box again.
2. Select Rating in the At Each Change In list.

3. Select Sum in the Use Function list.
4

. In the Add subtotal to list, place a check next to Titles in Stock and remove any other
checks.

5. Make sure the Page Break Between Groups option is off and the Summary Below Data
option is on. Most important, make sure the Replace Current Subtotals option is off.

6. Click OK.

The new subtotal is added, as shown in Figure 9-8. Now you can see that within each
Category group, the data for each rating are broken out and subtotaled separately.
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A
Store
Dlovwentown
Morth Hills
Southpoint

Dowentown
Morth Hills
Southpoint

[ma BB Rn RRa L RSN R R Y N R

10 | Downtown
11 Morth Hills
12 |Southpoint

15 | Downtown
16 Morth Hills
17 |Southpoint

19 | Downtown
20 [Morth Hills
21 Southpaint

23 Downtown
24 |Morth Hills
25 Southpaint

28 | Downtown
29 Morth Hills

B C D
Cateqgory Rating  Titles in Stock
Adventure G
Adventure G
Adventure _G

G Total
Adventure PG
Adventure PG
Adventure PG

PG Total
Adventure R
Adventure R
Adventure R

R Total
Adwventure Total
Classics G
Classics G
Classics G

G Total
Classics PG
Classics PG
Classics PG

PG Total
Classics R
Classics R
Classics R

R Total
Classics Total
Cornedy G
Cormedy G

Figure 9-8: The data are subtotaled at two levels, Category and Rating.

Hiding and Showing Subtotal Detail

When you add subtotals to a data list in Excel, you see a vertical area immediately to the
left of the row numbers at the left edge of the worksheet. This is called the outline section,
and the controls in this area enable you to hide and display different levels of detail. Look
at Figure 9-9, which is again the data from the previous section.

Three controls are available in the outline area:

* The Hide Detail button is displayed when the rows in a group are visible. Clicking the

Hide Detail button hides the rows.

¢ The Show Detail button is displayed when the rows in a group are hidden. Clicking the
Show Detail button displays the rows.

* The Level buttons each represent a level of organization in the list. Click a Level button
to show all the detail for the level of the button and hide all detail below.
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Subtotals versus PivotTables

Subtotals are easy to use and the fact that the subtotals are displayed along with the
data may be an advantage in some situations. However, the use of subtotals is
dependent on the data being organized in a certain way, and restricts the ways in
which they can be sorted. Also, there is no reliable way to get data out of a data table
that includes subtotals—in other words, there is no equivalent of the GETPIVOTDATA
function. Subtotals certainly have their uses but are not capable of performing most of
the robust types of analysis for which PivotTables are designed.

[1]z2]3]4f— Level buttons

[+}<4— Show detail button

[fj;'— Hide detail button

Figure 9-9: You can use the outline area to control the level of detail displayed.

Working with Database Functions

Excel has a special category of functions intended specifically for working with databases.
In this context, a database is any table of data with column headings identifying the fields,
just the kind of data that is commonly analyzed with PivotTables. The database functions
perform the same calculations as other Excel functions, such as sum, average, and stan-
dard deviation. What sets them apart is that they include only values that meet one or
more criteria.

To illustrate, look at the video store data presented earlier in Figure 9-5. You have already
seen how you can use a PivotTable or subtotals to extract summary data that will answer
questions such as “What’s the total number of videos in the Drama category?” Database
functions can perform much the same task.
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The database function names all start with D. The remainder of the name describes the
function and is the same as the name of the equivalent non-database function. The follow-
ing list describes the database functions:

DAVERAGE returns the average of selected database entries.
DCOUNT counts the cells that contain numbers in a database.
DCOUNTA counts nonblank cells in a database.

DMAX returns the maximum value from selected database entries.
DMIN returns the minimum value from selected database entries.

DPRODUCT multiplies the values in a particular field of records that match the criteria in
a database.

DSTDEV estimates the standard deviation based on a sample of selected database
entries.

DSTDEVP calculates the standard deviation based on the entire population of selected
database entries.

DSUM adds the numbers in the field column of records in the database that match the
criteria.

DVAR estimates variance based on a sample from selected database entries.

DVARP calculates variance based on the entire population of selected database entries.

The functions all take the same arguments:

DXXXXX (Database, Field, Criteria)

where:

Database is the worksheet range containing the data, including the first row of column
or field names. It can be a range address such as A1:J150 or an assigned range name.

Field is the name of the field or column whose values will be summarized by the
function.

Criteria is the worksheet range where the criteria for the database function is
located.

Defining Criteria

Defining the criteria is the only tricky part of using database functions. The criteria tell the
function which rows, or records, to include in its calculation. For example, to calculate the
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total number of titles for the Drama category, the criteria would in effect tell the DSUM
function to include only those records where the Category field contains the value Drama.

At a minimum, the criteria range contains two cells in one column. The top cell contains
the name of the field that the criterion applies to, and the lower cell contains the criterion
itself. For example, the criterion in Figure 9-10 specifies that only those records which
contain Adventure in the Category column will be included in the calculation.

Category
Adventure

Figure 9-10: A simple criterion for a database function.

To see a real example, return to the video store data and calculate the sum of titles in
stock for the Adventure category. Assuming that you placed the criterion in cells G2:G3,
the database function will be

=DSUM(A1:D46, "Titles in Stock", G2:G3)

The three arguments are as follows:

* A1:D46 is the range of cells containing the data, including the row of field names at
the top.

* Titles in Stock is the name of the column whose values you want to summarize.
* (2:G3 is the range containing the criterion.
For text criteria, such as in the previous example, simply enter the text you want to match.

For numbers, if you want an exact match simply enter the number. For example, the crite-
rion range in Figure 9-11 matches records in which the Age field is equal to 23.

Age
23

Figure 9-11: A numeric criterion for a database function.

Where to Put Your Criteria

You can put your criteria essentially anywhere in the workbook. The only place you
should avoid is below the data table. It's a good idea to leave this area blank in case
you need to add data to the table.
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Numeric criteria that are not exact matches are specified with the symbols in the following
table.

Symbol Meaning Example Matches

> Greater than >15 Values greater than 15
< Less than <0 Values less than 0

>= Greater than or equal to >=15 Values of 15 or greater
<= Less than or equal to <=0 Values of 0 or less

You can also define a criteria range for more complex criteria. To match more than one
value in a field, place the values in two or more cells below the field name. For example,
the criterion range shown in Figure 9-12 will match records in which the Category field
contains either Adventure or Drama. Of course, the range passed as the criterion argument
to the database function must specify all the cells in the criterion range.

Category
Adventure
Drarma

Figure 9-12: A criterion that matches either of two values in the Category field.

To define criteria that include two or more fields, create a criterion range with two or more
adjacent columns. Place a field name at the top of each column and the criteria in the cells
below. The example shown in Figure 9-13 will match only those records in which the
Category field contains Adventure and the Rating field contains PG. As before, the crite-
rion range passed to the database function must include all the rows and columns of the
range.

Category  Rating
Adventure PG

Figure 9-13: A criterion that specifies matches for two database fields.
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Database Functions versus PivotTables

Database functions are very powerful, although they can be a little tricky to use. They
are at their best when you need to pull specific summary information out of a database
without necessarily summarizing all the information. They are also more appropriate
when you know in advance the type of analysis you will be performing and know that it
will not change down the road. A PivotTable report is a better choice for summarizing
an entire database or significant parts of it, or if you want to be able to vary the type
of analysis you perform.

Working with Filters

Filters are very useful Excel database tools that enable you to filter your data, showing
only those records that meet certain criteria. Other non-matching records are still present
in the database, but they are hidden while the filter is applied.

To create a filter, first place the cell pointer anywhere in the database table; then click the
Filter button on the Data ribbon. Excel places a drop-down list at the top of each column in
the table, as shown for the video store data in Figure 9-14.

Drop-down lists for filtering

A B
1 |Store |~ [Category | Rating ~ Titles in Stock R4
2 Downtown Adventure G 99
3 Morth Hills  Adventure G 109
4 | Southpoint  Adventure G 102
5 |Downtown  Adventure PG 78
6 Morth Hills  Adventure PG 45

Figure 9-14: When you add filters to a database, each column heading becomes a drop-down list.

Next, use these drop-down lists to define your filter.

You can also sort the database on the field. The drop-down list for the Category field is
shown in Figure 9-15. It gives you the following choices:

e Sort A to Z—Sorts the database on this field in ascending order (A-Z, 1-10).
e Sort Z to A—Sorts the database on this field in descending order (Z-A, 10-1).

e Sort by Color—This command is relevant only if you have used conditional formatting
to display data in different colors based on the data (please refer to Excel Help for more
information on conditional formatting). Selecting the command opens the Sort dialog
box where you can define a custom sort that includes color as a criterion.
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* (lear Filter—Removes any filter that has been applied.

¢ Filter by Color—If you have used conditional formatting to display data in different col-

ors, you can filter the data based on the color.

¢ [Individual data values]—Displays only those records with the selected value.

d ST A == B - C ~
1 |Store | ~ | Category | ~|Rating| = |
4] sortataz G
£l | sortztoa g
Sort by Colar L3 =T
PG
ter by C v [FG
R
Text Filters * IR
(Select Al R
[+ Downtown G
[+ Marth Hills G
[+ Southpaint G
PG
PG
PG
R
R
R
G
[ (o]4 ] | Cancel e
s G
23 Downtown  Comedy PG
24 |Morth Hills Comedy PG

Figure 9-15: A drop-down filter list enables you to define your filter and/or sort the database.

To remove the filter drop-down lists, click the Filter button on the Data ribbon.

Filters versus PivotTables

Filters are not really an alternative to PivotTables. They can be very useful tools for
some data-presentation and analysis tasks, but they do not provide the kind of
summary analyses that PivotTables, subtotals, and database functions do.
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Chapter

Programming
PivotTables with VBA

Excel includes a powerful programming language called Visual Basic for
Applications (VBA). With VBA you can automate essentially any task in Excel,
including the creation and manipulation of PivotTable reports. This chapter
provides you with the information you need to create VBA procedures (or
macros) to work with PivotTables and contains numerous working examples.
This chapter does not, however, teach the fundamentals of VBA programming.
After all, that is a topic that can fill an entire book. For the purposes of this
chapter, I assume you have at least intermediate-level experience working with
VBA and the VBA editor.

In This Chapter

4 The PivotTable object model

& Referencing and creating PivotTables
4 Manipulating PivotTables in code

& Creating PivotCharts in code

241
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Understanding the PivotTable
Object Model

In VBA, PivotTables and all their various parts and components are represented by object
models. This means that everything is represented by a specific kind of object. For example,
the PivotTable itself is represented by a PivotTable object, an individual cell in a
PivotTable is represented by a PivotCell object, and so on. Programming PivotTables essen-
tially means manipulating the underlying objects.

The PivotTable object model has two basic features:

* [t is hierarchical, meaning that every object except for the Excel application itself has a
parent object and most objects also have child objects.

» It uses collections, a special kind of object designed to hold other objects. By conven-
tion, a collection object has a name that is the plural of the name of the type of objects it
contains. For example, the PivotTables collection contains each PivotTable in a given
workbook. There are exceptions to this naming rule, however.

To manipulate an object in code you must first get a reference to it, a variable name that
you use in code to refer to the object. If the object already exists, such as a PivotTable
already present in a workbook, you retrieve the reference from the appropriate collection.
The most important objects and collections in the PivotTable object model are described in
Table 10-1. The relationships among these objects and collections are diagrammed in
Figure 10-1.

TABLE 10-1 IMPORTANT OBJECTS AND COLLECTIONS IN THE PIVOTTABLE

OBJECT MODEL
Object/Collection Description
PivotTable This object represents a single PivotTable.
PivotTables This collection contains all the PivotTables on a single worksheet.
PivotField This object represents a field in a PivotTable.
PivotFields This collection contains all the fields in a single PivotTable.
PivotItem This object represents a single item (an individual data entry) in a

field.

PivotItems This collection contains all the items for a single field.
CalculatedFields This collection contains all the calculated fields in the PivotTable.

Each calculated field is represented by a PivotField object.
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Description

CalculatedMembers This collection contains all the calculated measures in the
PivotTable.

CalculatedMember Each calculated measure is represented by a CalculatedMember
object.

PivotFormula The PivotFormula object represents each formula used to
calculate results (sum, average, and so on) in a PivotTable.

PivotFormulas The PivotFormulas collection contains all the formulas for a
single PivotTable.

Worksheet

PivotTables

PivotTable

@Fields

Object

PivotField

@Items

CalculatedFields Pivotltem

PivotField

CalculatedMembers

CalculatedMember

PivotFormulas

PivotFormula

Figure 10-1: The hierarchy of the most important objects and collections in the PivotTable object

model.
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Macro Security in Excel 2007

Remember that Excel 2007 provides two types of workbooks, a macro-free type that is
saved with the .xs1x extension and a macro-enabled type that is saved with the
.xs1m extension. You must use the latter type if you want to run macros.

Referencing and Creating PivotTables

The first step in manipulating a PivotTable is to obtain a reference to it. How you do this
depends on whether the PivotTable already exists. If it does, you obtain a reference to the
existing PivotTable. If it doesn’t, you create the PivotTable and, in the process, obtain the
reference. The following sections explain both techniques.

Referencing an Existing PivotTable

A PivotTable that already exists will be present in the PivotTables collection for the work-
sheet in which it is located. Assuming that the variable ws is a reference to that work-
sheet, the syntax is as follows. First, declare a variable of the proper type to hold the
reference:

Dim pt As PivotTable
Then retrieve the reference and store it in the variable:
Set pt = ws.PivotTables (index)

The index argument identifies the PivotTable. It can be either of the following:

* A number that identifies the position of the PivotTable on the worksheet—The first
PivotTable created on a worksheet has index-1, the next one created has index-2,
and so on.

e A string specifying the name of the PivotTable—Each PivotTable has a name, either
the default name assigned by Excel (PivotTablel, and so on) or the name you specified.

By default PivotTables on a given worksheet are assigned the names PivotTablel,
PivotTable2, and so on. You can change the name in the Table Options dialog box. To dis-
play this dialog box, right-click the PivotTable and select Table options from the popup
ment.

If you specify a PivotTable that does not exist, a runtime error occurs. Listing 10-1 illus-
trates this technique for obtaining a reference to an existing PivotTable. It opens a work-
book and gets a reference to the first PivotTable on Sheet4.
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The PivotTables Collection

You might think that all the PivotTables in a workbook would be organized together in
a PivotTables collection that belongs to the workbook itself, but that's not the way
Excel does things. Instead, each worksheet has its own PivotTables collection.

Listing 10-1: A VBA procedure that opens a workbook and references a PivotTable
Sub GetPivotTableReference()

Dim wb As Workbook
Dim pt As PivotTable

On Error GoTo ErrorHandler

' Open the workbook.

Set wb = Workbooks.Open("c:\PivotData\SurveyResults.xlst")
' Get the PivotTable reference.

Set pt = wb.Worksheets("Sheet4").PivotTables (1)

' Code here can use the variable pt to work with the PivotTable

EndOfSub:
Exit Sub

ErrorHandler:

If Err.Number = 5 Or Err.Number = 9 then

MsgBox "The workbook file could not be found"
ElseIf Err.Number = 1004 Then

MsgBox "The PivotTable could not be found"
Else

MsgBox "Error " & Err & " - " & Err.Description
End If

Resume EndOfSub

End Sub

Creating a New PivotTable in Code

You can create a new PivotTable using VBA code in two ways. The easiest, and the one you
should use whenever possible, involves the PivotTablewWizard method. Despite its name,
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this method doesn’t display the PivotTable Wizard, but rather uses it behind the scenes to
create a PivotTable based on options that you specify in code. The limitation of this method
is that it cannot be used with OLE DB data sources. When you are using such a data
source, you must use the second method, which does not involve the PivotTablewizard
method. These two techniques are explained in the following sections.

Using the PivotTableWizard Method

To create a new PivotTable in a worksheet, call the PivotTableWizard method on the
Worksheet object where you want the PivotTable located. The syntax of this method is
quite complex, with numerous optional arguments that are infrequently used. For this exer-
cise, it will be most helpful to look at some examples. (You can also get the full details
from the VBA online Help.)

At its simplest, the PivotTablewizard method requires that you specify the type of the
source data and their location. For data in an Excel list, you use the constant x1patabase
to specify the type. For example, this line of code creates a PivotTable based on the data in
the range A4:E250 on Sheetl. The PivotTable is placed on Sheet2, by default in the active
cell.

Worksheets ("Sheet2") .PivotTableWizard SourceType:=xlDatabase, _
SourceData:=Range ("Sheetl1!A4:E250")

You can specify a location other than the active cell for the PivotTable, and you can also
assign a name to the report when it is created:

Worksheets ("Sheet2") .PivotTableWizard SourceType:=xlDatabase, _
SourceData:=Range ("Sheetl!A4:E250"), _
TableDestination:=Range("D4"), _

TableName:="My Pivot Table"

Finally, you can specify that the PivotTable include grand totals for the rows or the
columns:

Worksheets ("Sheet2") .PivotTableWizard SourceType:=xlDatabase, _
SourceData:=Range ("Sheetl!A4:E250"), _
TableDestination:=Range ("D4"),
TableName:="My Pivot Table", _
RowGrand:=True, ColumnGrand:=True

Figure 10-2 shows a data table in Excel on which the example PivotTable report used here
is based. This is the video store stock data workbook that has been used in previous
examples.
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You can create a PivotTable report based on these data with the following VBA code; note
the first line which makes Sheet2 active, required for the code to work properly:

Worksheets ("Sheet2") .Activate

Worksheets ("Sheet2") .PivotTableWizard SourceType:=x1Database,
SourceData:=Range ("Sheetl1l!A4:C28"),
TableDestination:=Range ("B2")
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Figure 10-2: The video store stock data for the PivotTable report.

Displaying the Developer Ribbon

To work with macros and VBA in Excel you need to display the Developer ribbon. If it
is not displayed, here's what to do:

1. Click the Office button.

. Click the Excel Options button to open the Excel Options window.

. On the left, select the Popular category.

. Click OK.

2
3
4. Select the Show Developer Tab in the Ribbon option.
5
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The resulting PivotTable is shown in Figure 10-3. But wait; this does not look right. There
are two reasons for this.

| A | B | c | 8] E B G H
1 5 3 =
! PivotTable Field List b |
A ——
| -
3 1 Choose fields to add to report: &3~
5 | |[]stare
g [Ccategory
7 [T Titles
8
9 4
10|
11
12
13
14
15 Drag fields between areas below:
16 | " Report Filker H column Labels
i
13 |
18 .
il ] Row Labels X Values
21|
22
gi 1 [ Defer Layout Updats
% |

Figure 10-3: The blank PivotTable report created by the VBA code.

A PivotTable created in VBA code using this method is by default in Classic PivotTable
view rather than the new Excel 2007 view (you learned about this in Chapter 3). But a
PivotTable in Classic view should display drop zones, and this one does not. You can still
drag and drop fields onto the PivotTable, although it is difficult because the target regions
are not identified. But the main reason is that when you use VBA to create a PivotTable,
you will almost always use VBA to place the fields on it as well, so the visual interface of
the PivotTable is not that important at this stage of things. Adding fields and other parts of
defining a PivotTable in code are covered later in the chapter.

After you have created the PivotTable, you can get a reference to it using the techniques I
explained earlier in this part in the section “Referencing an Existing PivotTable.” You can
also get the reference at the same time that the PivotTable is created, because the
PivotTableWizard method returns a reference to the newly created PivotTable. For
example:

Dim pt As PivotTable

Set pt = Worksheets ("Sheet3") .PivotTableWizard _
(SourceType:=x1Database, _
SourceData:=Range("Sheetl1l!A4:C28"), _
TableDestination:=Range ("B2"))

Note that when you use the return value of the method, its arguments must be enclosed in
parentheses. This is required by VBA syntax rules.
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Creating a New PivotTable Without the
PivotTableWizard Method

Creating a new PivotTable using VBA code without the PivotTablewWizard method is a
bit more complicated than you might think at first glance. This is because an object called
PivotCache is involved. When you create a PivotTable manually in a worksheet or in code
using the PivotTableWizard, the PivotCache object is created automatically. It exists
behind the scenes and the user never has to be concerned with it. When you are working in
VBA and not using the PivotTableWizard method, however, you must attend to these
details.

The memory dedicated to a PivotTable report is represented by a PivotCache object, and
each PivotTable has its own PivotCache (although in certain situations you can have two
or more PivotTables based on a single PivotCache). All PivotCache objects in a work-
book are represented in the PivotCaches collection. Thus, there are two steps in creating
a new PivotTable:

1. Create a new PivotCache object by calling the Add method of the PivotCaches col-
lection. At this time you specify the data source for the PivotTable.

2. Create the new PivotTable by calling the CreatePivotTable method of the
PivotCache object that you created in Step 1. In this step you specify the location for
the new PivotTable and, optionally, assign a name to it.

The VBA example in Listing 10-2 shows you how to create a PivotTable from data in a list
in an Excel workbook. You can also create a PivotTable from external data (including OLE
DB data), from another PivotTable report, and from multiple consolidation ranges. (You can
find detailed descriptions of these techniques in the VBA online documentation.)

This example uses the video store data you used in Chapter 9 and saw earlier in Figure 10-2.
The code opens the workbook with the data and then creates the PivotTable on Sheet2. It’s
important to note the location of the source data—cells A4:C28 on Sheetl—because you
need this information when creating the PivotCache object.

Listing 10-2: A VBA procedure that opens a workbook and creates a new PivotTable based on
data in an Excel list

Public Sub CreatePivotTable ()
Dim wb As Workbook

Dim pt As PivotTable

Dim pc As PivotCache

On Error GoTo ErrorHandler

' Open the workbook.
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Set wb = Workbooks.Open ("c:\PivotData\VideoStoreRawData.xlsx")

' Create the PivotCache.
Set pc = wb.PivotCaches.Add (SourceType:=x1Database, _
SourceData:="[VideoStoreRawData.xlsx]Sheetl1!A4:C28")

' Create the PivotTable on Sheet 2 of the same workbook.
Set pt = pc.CreatePivotTable _
(TableDestination:=wb.Worksheets ("Sheet2") .Range ("Al"), _

TableName:="Video Data")

' At this point the variable pt refers to the new PivotTable and

' can be used to manipulate it.

' Activate the worksheet containing the PivotTable.

wb.Worksheets ("Sheet2") .Activate
EndOfSub:
Exit Sub
ErrorHandler:
If Err.Number = 5 Or Err.Number = 9 Then
MsgBox "The file could not be found"
ElseIf Err.Number = 1004 Then
MsgBox "There is already a PivotTable at that location"
Else
MsgBox "Error " & Err & " - " & Err.Description

End If

Resume EndOfSub

End Sub

When you run this VBA procedure, it creates a new blank PivotTable, similar to what you
see at the completion of the PivotTable Wizard when you are creating a PivotTable manu-
ally. As when you use the PivotTable Wizard, the new PivotTable doesn’t have the Drop
Here labels. Users can still drop fields on the PivotTable, but as I mentioned before, you
will most often be completing the PivotTable layout in code rather than letting the user do
it manually. Or, you can switch from Classic PivotTable view to the default view and use

the Field List as usual.
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Working with the PivotTable Object

Manipulating the PivotTable object is, as you might expect, at the heart of working with
PivotTables in code. Given the power and flexibility of PivotTables, it is not too surprising
that the PivotTable object is quite complex. It has over a dozen methods and several dozen
properties with which you can work. Some of these are essential and are used almost every
time you need to manipulate a PivotTable in VBA code. Others are relatively obscure and
are rarely used. Tables 10-2 and 10-3 list the more important properties and methods of
this object with a brief description of each. Then, the following sections show you how to
perform real-world tasks with PivotTables using VBA code. Properties marked Read Only
can be read but not set in code. Properties marked Read/Write can be read and set.

TABLE 10-2 IMPORTANT PROPERTIES OF THE PIVOTTABLE OBJECT

Read Only (R) or
Property Read/Write (R/W) Description

CalculatedMembers R Returns a CalculatedMembers
collection representing all the
calculated members and measures
for an OLAP-based PivotTable.

ColumnFields R If the PivotTable has only one column
field, returns a PivotField object
representing the field. If the
PivotTable has more than one
column field, returns a PivotFields
collection containing one
PivotField object for each column

field.

ColumnGrand R/W Returns True if the PivotTable
displays column grand totals, False
if not.

DataFields R If the PivotTable has only one data

field, returns a PivotField object
representing the field. If the PivotTable
has more than one data field, returns a
PivotFields collection that contains

one PivotField object for each data
field.

EnableDrillDown R/W Returns True (the default) if drill-
down is enabled, False if not.

continued
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TABLE 10-2 IMPORTANT PROPERTIES OF THE PIVOTTABLE OBJECT (continued)

Property

GrandTotalName

Name

PageFields

PivotFormulas

PreserveFormatting

RowFields

RowGrand

Read Only (R) or
Read/Write (R/W)

R/W

R/W

R/W

R/W

Description

Specifies the heading label for grand
total rows and columns. The default
is “Grand Total.”

The name of the PivotTable.

If the PivotTable has only one visible
page field, returns a PivotField
object representing the field. If the
PivotTable has more than one visible
page field, returns a PivotFields
collection that contains one
PivotField object for each page
field.

Returns a PivotFormulas object
that represents the collection of
formulas for the PivotTable.

Returns True if the table’s
formatting is preserved when
refreshed or recalculated, False if it
is not.

If the PivotTable has only one row
field, returns a PivotField object
representing the field. If the
PivotTable has more than one row
field, returns a PivotFields
collection containing one
PivotField object for each row field.

Returns True if the PivotTable
displays row grand totals, False if it
does not.
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TABLE 10-3 IMPORTANT METHODS OF THE PIVOTTABLE OBJECT

Method

AddDataField

AddFields

Format

GetData

GetPivotData

ListFormulas

PivotFields

PivotSelect

RefreshTable

ShowPages

Description

Adds a data field to the
PivotTable report.

Adds row, column, or page
fields successfully. (Not
available for OLAP data
sources.)

Applies one of several
predefined formats to the
PivotTable.

Returns data from a specified
cell in the PivotTable report.

Returns a range object
representing specified data
in the PivotTable report.

Creates a new worksheet
containing a list of all
calculated PivotTable items
and fields. (Not available for
OLAP data sources.)

Returns visible and hidden
PivotTable fields (all in the
Field List).

Selects part of a PivotTable
report.

Refreshes the PivotTable
report.

Creates a new PivotTable
report, on a new worksheet,
for each item in the page field

Return Value

A reference to the PivotField
object for the added field.

True if the field was added to the
PivotTable report; False otherwise.

N/A

The returned data as a double.

A range object.

N/A

A pivotField object representing a
single PivotTable field or a
PivotFields collection of multiple
visible and hidden fields.

N/A

True if successful, False if not.

True if successful, False if not.
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Adding and Removing Row, Column,
and Filter Fields

A PivotTable report is largely defined by its row, column, and filter fields. When you first
create a PivotTable report using the methods described earlier in this chapter, it has no
fields at all and you must add them. After a report has been defined, you may want to
remove certain fields and add others, or move a field from the Row Labels area to the
Column Labels area. You can do all this with the Addrields method.

AddFields (RowFields, ColumnFields, PageFields, AddToTable)

The first three arguments specify the fields to be added to the row, column, or filter areas
respectively (filter fields were called page fields in earlier versions of Excel, hence the
name of the third argument). You must specify at least one of these arguments, and you
can also specify two or three of them in a single call. The argument takes one of two
forms:

* If you are adding a single field to an area, it is the field name.

* If you are adding more then one field to an area, it is an array containing the field
names.

The addToTable argument determines whether existing fields in the PivotTable are
replaced. If this argument is True, the specified fields are added to the report without any
existing fields being deleted. If this argument is False or is omitted, existing fields are
deleted and replaced with the new ones.

The following code adds the field named Region to the Column area of the first PivotTable
on Sheetl, adding it to any existing column fields:

Worksheets ("Sheetl") .PivotTables (1) .AddFields _
(ColumnFields:="Region", AddToTable:=True)

This code adds the fields named Status and DueDate to the Row area of the PivotTable ref-
erenced by the variable myPivotTable, replacing any existing row fields:

myPivotTable.AddFields (RowFields:=Array ("Status", "DueDate"))

This final example adds two page fields, one row field, and one column field to a PivotTable
report, replacing any existing fields:

myPivotTable.AddFields (RowFields:="Region", _
ColumnFields:="Quarter", _
PageFields:=Array("Status", "DueDate"))

After you learn how to add value fields to a PivotTable, I will put everything together in a
real-world example.
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Adding and Removing Value Fields

In addition to row, column, and page fields, a PivotTable report needs one or more value
fields. You add a value field to a PivotTable report with the AddpataField method (so
named because in earlier versions of Excel value fields were called data fields). It has the
following syntax:

AddDataField(Field, Caption, Function)

where:

e The Field argument specifies the field to add. You might think you could just specify
the field name, but you cannot; you must pass a reference to the field. I'll show you how
later in this section.

e The Ccaption argument specifies the caption that will be used for the field—in other
words the label displayed in the PivotTable report.

e The Function argument specifies the function that the added field uses. The default
is Sum.

The addpataField function returns a reference to the added field.

The first argument specifies the field to add, but it must be a reference to a PivotField
object for that field and not just the field name. This seems like an unnecessary complica-
tion, but that’s the way it works. You can get this reference from the PivotTable’s
PivotFields method as follows, where Name is the name of the field:

PivotFields (Name)

Here’s an example of adding a value field to a PivotTable report. This code first gets a ref-
erence to the PivotTable named PivotTablel on Sheetl. Then it adds the field named Sales
with the caption Total Sales. The field uses the default sum function:

Dim pt As PivotTable
Set pt = Worksheets ("Sheetl").PivotTables ("PivotTablel")
pt.AddDataField pt.PivotFields("Sales"), "Total Sales"

Creating a PivotTable Using VBA Code

The code presented in this section builds on the code examples presented earlier that show
you how to create a PivotTable using the PivotTable Wizard. Listing 10-3 contains a com-
plete VBA procedure that creates a PivotTable and populates it with row, column, and
value fields. The code creates a PivotTable from the data shown in Figure 10-2.
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Let Excel Find the Data Range

Suppose you know where the data are located but not the precise number of rows
they contain. Can you still create a PivotTable in code? You bet, using the
CurrentRegion property. All you need to know is the address of any single cell in the
data range: then this property returns the range of surrounding cells that contain data.
Specifically, it returns the range of data bounded by empty rows, empty columns, or
the edges of the worksheet. For example, the expression

Range ("Sheetl!A4") .CurrentRegion,

returns the range of data surrounding cell A4 on Sheet1—in this case A4:C28.

The code performs the following steps:

1. Opens the worksheet c: \PivotData\VideoStoreRawData.x1lsx. (You'll need to
change this if you have placed the file in a different location.)

2. Creates the PivotTable report at cell B2 in Sheet 2.
3. Adds Store as a row field and Category as a column field.
4. Adds Titles as the value field with the caption Total Titles.

The resulting PivotTable report is shown in Figure 10-4. You can see that this is a com-

plete PivotTable, with all required fields in place. With code such as this you can automate

the procedure of creating a PivotTable, letting users create a PivotTable with the least
effort. Of course, you need to know something about the data, specifically their location

and the field names.

Listing 10-3: A VBA procedure that creates a PivotTable and adds all required fields to it

Public Sub CreateCompletePivotTable()

Dim wb As Workbook

Dim pt As PivotTable

On Error GoTo ErrorHandler

' Open the workbook.

Set wb = Workbooks.Open ("c:\PivotData\VideoStoreRawData.xlsx")

' Create the PivotTable and get a reference to it.

Set pt = Worksheets("Sheet2").PivotTableWizard _

(SourceType:=x1Database, _

SourceData:=Range ("Sheetl1!A4:C28"),
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TableDestination:=Range ("Sheet2!B2"))

' Add row and column fields.

pt.AddFields RowFields:="Store", ColumnFields:="Category"

' Add value field.

pt.AddDataField pt.PivotFields("Titles"), "Total Titles"

EndOfSub:
Exit Sub

ErrorHandler:

If Err.Number = 5 Or Err.Number = 9 Then
MsgBox "The file could not be found"

ElseIf Err.Number = 1004 Then

MsgBox "There is already a PivotTable at that location"
Else

MsgBox "Error " & Err & " - " & Err.Description
End If

Resume EndOfSub

End Sub
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Figure 10-4: The PivotTable report created by the VBA procedure in Listing 10-3.

Working with PivotTable Fields

All of the fields in a PivotTable report, both visible and not visible, are represented by the
PivotField object. If you want to write code to manipulate fields, performing actions
such as changing the display format and changing position, you will need to use the
PivotField object in code. This object has a large number of properties and methods,
most of which are rarely needed. Rather than presenting a long table of details I will pre-

sent some real-world examples of how you use the pivotField object to accomplish cer-
tain tasks.
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Creating and Changing Filters

As you learned in Chapters 3 and 4, a filter enables you specify that only some of a field’s
items are to be displayed in the PivotTable report. To review briefly, an item is an individ-
ual data value in a field. For example, the Month field would contain the items Jan, Feb,
and so on. To create a filter you are actually hiding or showing individual items by setting
the visible property to False or True. The procedure involves simply setting the indi-
vidual item’s Visible property to True or False as desired:

Dim pt As PivotTable
Set pt = Worksheets(1l).PivotTables (1)

With pt.PivotFields ("Month")
.PivotItems ("Jan") .Visible = True
.PivotItems ("Feb").Visible = False
.PivotItems ("Mar") .Visible = True

End With

Changing a Field’s Position

A field’s position—whether it is a row, column, filter, or value field—is controlled by the
PivotField object’s Orientation property. A field can also be hidden, meaning that it is
not part of the PivotTable report but is available to be added to the report. These settings
are represented by the defined constants x1Hidden, x1RowField, x1ColumnField,
xlPageField, xlDataField, and x1Hidden.

To change a field’s position, you need to get a reference to the field and then set its
Orientation property as desired. The following code assumes that the variable pt has
been set to refer to the PivotTable report of interest. It then sets the field named Color to
be a row field:

Dim pf As PivotField
Set pf =pt.PivotFields("Color")
pf.Orientation=x1RowField

When a PivotTable report has more than one field in the row or column area, the fields
have a hierarchy beginning with the outermost field. In the row area, for example, the
outer field is displayed at the far left and provides the top level of organization of the
PivotTable’s rows, while the inner field is displayed at the right and provides the lowest
level of organization. To change a field’s inner/outer position, you set its Position prop-
erty. A value of 1 specifies the outer field, 2 is the next level, and so on. This addition to
the previous example sets the Color field to be the outer row field:

Dim pf As PivotField

Set pf =pt.PivotFields("Color")
pf.Orientation=x1RowField
pf.Position=1
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Creating Calculated Fields and Items

A PivotTable report can contain calculated fields and calculated items. To review briefly, a
calculated field is a data field whose value is based upon a calculation performed on one or
more other fields in the PivotTable report. A calculated item is similar to a calculated field
in that it is based on a calculation using an existing data field, but it is not a field; rather,
it is an independent item in the report.

Calculated fields are maintained in the PivotTable object’s CalculatedFields collection.
To create a new calculated field, you call the collection’s Add method and pass it the name
of the new field as well as the calculation formula. The calculation formula consists of the
following parts:

¢ Aleading equals sign
e The name or names of one or more existing fields, including other calculated fields

¢ The mathematical operators + (addition), - (subtraction), / (division), * (multiplication),
and * (exponentiation)

e Numerical values

For example, the formula =Aamount*0.07 creates a calculated field that displays 7 percent
of the value in the Amount field. Likewise the formula =Commission*Sale creates a cal-
culated field that displays the product of the Commission and Sale fields.

Here is a code snippet that creates a calculated field named Sales Tax that is equal to
S percent of the Amount field. Assume that pt is a reference to the PivotTable report of
interest:

Dim pf As PivotField

Set pf = pt.CalculatedFields.Add(Name:="=Sales Tax", _
Formula:="Amount*0.05")

pf.Orientation=x1DataField

Note the last line of this code, which sets the field to be a value field. This is required if
you want the calculated field to be displayed. If you do not do this, the field will be created
and will be available for use in the PivotTable report, but it will remain hidden.

A calculated item is associated with an existing field, and you create it by adding to the
field’s calculatedItems collection. The syntax for the calculation formula is the same as
described for calculated fields. You also specify a caption for the calculated item when you
create it. This code adds a calculated item named Next Quarter to the Quarter field, dis-
playing the calculation of 0.9 times the value of the Qtrl item. Assume that the variable pt
is a reference to the PivotTable report:

Dim pf As PivotField
Set pf = pt.PivotFields (Index:="Quarter")
pf.CalculatedItems.Add Name:="Next Quarter", Formula:="=Qtrl1*0.9"

1l Hed



Part Ill: Getting the Most out of PivotTables and Charts

Hide and Show Field ltems

Hiding and showing fields is actually a matter of changing their positions. A field is hidden
when it is not a row, column, value, or filter field. You saw how to do this in the section
“Changing a Field’s Position” earlier in this chapter. To hide a field, set its position to
x1Hidden. To show a field, set its position to x1PageField, x1RowField,
x1ColumnField, or x1DataField.

Using AutoShow and AutoSort

You learned in Chapter 4 how to use the sort feature to sort data in a PivotTable report,
and also how to use a Top 10 filter to display only certain values such as the 10 highest.
You can also use these features from VBA code.

To sort the report on a field you use the PivotField object’s AutoSort method. This
method has the following syntax:

AutoSort (Order, Field)

where:

* Order determines the sort order, either x1Ascending, x1Descending, or
x1Manual.

* Fieldis the name of the field on which to sort. This must be the unique field name (as
returned from the SourceName property) and not the displayed name, which may be
different.

The following code sets the field Salesman to sort in ascending order based on the data in
the Sales Total field:

ActiveSheet.PivotTables (1) .PivotField("Salesman") _
.AutoSort xlAscending, "Sales Total"

To enable a Top 10 filter, you call the field’s AutoShow method. The syntax is as follows:
AutoShow (Type, Range, Count, Field)

where:

* Type is either x1automatic to enable a Top 10 filter for the field or x1Manual to dis-
able it.

* Range specifies whether top or bottom items are shown using the constants x1Top and
x1Bottom.
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* Count specifies how many items to show.

* Fieldis the name of the field to use for determinations. It must be the unique field
name (as returned from the SourceName property) and not the displayed name, which
may be different.

This example enables aAutoShow for the Salesperson field, assuming the PivotTable is
named PivotTablel, displaying the top four records based on the value in the Total Sales
field.

ActiveSheet.PivotTables ("PivotTablel") .PivotFields ("Salesperson") .AutoShow
x1Automatic, x1Top, 4, "Total Sales"

Changing a Field's Summary
Calculation

PivotTable reports enable you to specify various calculations to be performed by a data
field, such as sum and average. You can change a field’s calculation using VBA code by set-
ting the field’s Calculation property and sometimes the BaseField and BaseItem prop-
erties as well.

The Calculation field is set to a defined constant that specifies the calculation. The permit-
ted values are:

* x1DifferenceFrom

¢ xlIndex

®* xlNoAdditionalCalculation
* xlPercentDifferenceFrom

® xlPercentOf

* xlPercentOfColumn

* xlPercentOfRow

* xlPercentOfTotal

* x1RunningTotal

The BaseField property specifies the field that will be used as the base for the calculation.

The BaseItem property specifies the item in the BaseField property that will be used for
the calculation.

1l Hed
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What About OLAP Data?

Because field calculations for OLAP-based PivotTable reports are defined in the OLAP
cube and not in the PivotTable itself, you cannot change the calculation displayed by
data fields, either manually or in VBA code. You must modify the OLAP cube itself in
order to change a field calculation.

The following code sets the calculation for the field referenced by the variable pf to be the
difference from the Jun item in the Month field:

With pf
.Calculation = xlDifferenceFrom
.BaseField = "Month"
.BaseItem = "Jun"

End With

Changing the Display Format
of a Field

The display format used for numbers in a field is controlled by the field’s NumberFormat
property. To change the format you must generate a format string that defines the format.
These strings use specific characters, as explained in the Table 10-4. (You can find com-
plete details in the Excel online Help.)

TABLE 10-4 CHARACTERS USED IN STRINGS TO DEFINE FORMATTING

Character Function

# Defines a character-display position; insignificant zeros are not
displayed.

0 (zero) Defines a character-display position; insignificant zeros are
displayed.

. (period) Indicates the position of the decimal point.

, (comma) Indicates a thousands separator.

$ Includes a leading dollar sign.

% Displays number as a percent (for example, 0.08 as 8%).



Character

[xxx] where xxx is Black,
Green, White, Blue,
Magenta, Yellow, Cyan,
or Red

; (semicolon)

Other characters
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Function

Specifies the text color.

Separates sections of the format string. The format specified
before the separator is used for values 0 and greater; the format
specified after the separator is used for values less than 0.

As themselves, such as (and ).

Some examples of format strings and the resulting displays are given in Table 10-5.

TABLE 10-5 EXAMPLE TABLE STRINGS AND RESULTS

Value

123.4
123.4
123.4
123456
123456
123456
0.095
0.095
100000
-100000

Format string Displayed
0.00 123.40

0 123

0000 0123

#,##0 123,456
#,##0.00 123,456.00
St $123,456
#.0% 9.5%
#.000% 9.500%

S, ##4#.00; $100,000.00
$(#,###.00) $(100,000.00)

You can also control the display format of dates that are part of a PivotTable report.
Certain characters in the format string determine how days, months, and years are dis-
played. These are described in Table 10-6.
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TABLE 10-6 STRINGS THAT DETERMINE HOW DAYS, MONTHS, AND YEARS

DISPLAY
To display Use this code
Months as 1-12 m
Months as 01-12 mm
Months as Jan-Dec mmm
Months as January-December mmmm
Months as J-D mmmmm
Days as 1-31 d
Days as 01-31 dd
Days as Sun-Sat ddd
Days as Sunday-Saturday dddd
Years as 00-99 yy
Years as 1900-1999 yyyy

Creating a PivotChart in Code

Creating a PivotChart in VBA code is surprisingly simple. Because a PivotChart is always
based on a PivotTable report, all that is required is to create a new chart and then specify
the PivotTable as its data source. More specifically, you need to specify the section of the
PivotTable report that excludes the page fields, if there are any. The PivotTable object has
the TableRangel property that returns this range. (The TableRange2 property returns
the range of the entire PivotTable report, including page fields.)

The procedure is as follows:

1. Call the charts collection’s Add method to create a new chart.

2. Call the chart’s Location method to specify where the chart will be placed (see the fol-
lowing for details).

3. Call the chart’s SetSourceData method, passing the TableRangel property of the
PivotTable report as an argument.



Chapter 10: Programming PivotTables with VBA @

The Location method has the following syntax:
Location (Where, Name)

where:

* Where is the constant x1LocationAsNewSheet, to put the chart on a new work-

sheet, or x1LocationAsObject, to embed the chart as an object on an existing work-
sheet.

* Name is optional if you are placing the chart on a new worksheet and specifies the name
of the new sheet. If the Name argument is omitted, Excel assigns the default name to
the worksheet (Chartl, Chart2, and so on). Name is required if you are embedding the
chart on an existing worksheet and specifies the name of the worksheet where you want
the chart placed.

Here’s an example. This code creates a PivotChart and places it on a new worksheet named
Sales Data Chart, basing the PivotChart on a PivotTable that is located on Sheet2 and is
named PivotTable2:

Charts.Add

With ActiveChart
.Location Where:=x1lLocationAsNewSheet, Name:="Sales Data Chart" _
.SetSourceData _

Source:=Worksheets ("Sheet2") .PivotTables ("PivotTable2") .TableRangel
End With

Can’t Create Embedded PivotCharts?

The VBA documentation says that you should be able to create a PivotChart
embedded on an existing worksheet using the techniques described here. However,
when you attempt to do so an Automation Error occurs, at least in my experience, it's
not clear whether this is a bug or an error with the documentation.
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Troubleshooting
PivotTables and
PivotCharts

PivotTables are powerful tools and with that power comes some unavoidable
complexity. This section covers the more common problems that users
encounter when creating and using PivotTables and suggests solutions.

Problems When Using
External Data

This section covers problems that you may encounter when a PivotTable is
based on external data.

Slow Responses or Error Messages

When you are creating a PivotTable based on external data, you may run into
problems such as slow response and error messages. Some of these problems
cannot be avoided because they are caused by problems with the external data-
base itself or with your network connection to the data. You can, however,
avoid or minimize these difficulties.

When your PivotTable report is based on a large amount of external data, lay-
ing the report out in the worksheet after completing the PivotTable wizard can
be slow and can sometimes cause error messages to display. Specifically, when
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you add a field to an area of the PivotTable report there may be a delay before the data are
retrieved and displayed. To prevent this, turn on the Defer Layout Update option at the bot-
tom of the Field List. You can then make all the changes to the layout without any delays
and then click the Update button to retrieve and display the data.

Problems Creating PivotTable Reports

This section covers common problems that you may encounter when creating a PivotTable
report.

The Desired Source Report Is Not Listed
in the Wizard

When you are creating a PivotTable report from an existing PivotTable report, the desired
source PivotTable report may not be listed in Step 2 of the PivotTable and PivotChart
Wizard. This is usually because the report is in a different workbook; the wizard lists only
the PivotTable reports in the workbook that was active when the wizard was started. You
can get around this problem by copying the desired source PivotTable report into the cur-
rent workbook.

Problems with PivotTable Report
Layout and Formatting

This section covers frequently encountered problems with PivotTable formatting and
layout.

My Formatting Disappears

Some Excel users are dismayed to see their carefully applied formatting disappear when
they refresh the table or change its layout. This can be avoided for most formatting by
making sure that the Preserve Cell Formatting on Update option is selected in the
PivotTable options dialog box.

| Cannot Pivot the Report

If you cannot move certain fields to pivot the report, there are several possible causes.

e If the PivotTable is based on OLAP data, certain fields may be restricted as to where in
the report they can be placed. For example, a field may be usable only as a report filter
field or a value field.



Appendix A: Troubleshooting PivotTables and PivotCharts @

¢ The workbook may contain a VBA macro that disables the ability to drag fields.

e If the worksheet has protection turned on, and the Use PivotTable Reports option was
not selected when the protection was enabled, you will not be able to modify the report

layout.

Problems When Using OLAP Data

This section deals with problems frequently encountered with OLAP data.

The Summary Function | Want Is Not Available

A PivotTable report based on OLAP data is limited to the summary functions defined in the
cube file. The OLAP Cube Wizard has a limited number of summary functions, namely Sum,
Count, Min, and Max. It does not support the other summary functions such as StdDev and
Product. There are two possible solutions:

o If the amount of data is such that your system can handle a standard query (that is, non-
OLAP), then create the PivotTable report directly from the external data source rather
than from an OLAP cube. You will then have the full range of summary functions
available.

* Set up an OLAP server using Microsoft SQL Server OLAP Services. This product offers
a much wider range of summary functions than the OLAP Cube Wizard that is part of

Office.

Data Present in the Data Source Are Not Available
for My PivotTable Report

An OLAP cube does not necessarily contain all of the data in the data source, and a
PivotTable based on an OLAP cube is limited to the data in the cube. Depending on how the
cube was created, you may be able to modify it to contain the needed data. If, however, the
cube was created with the OLAP Cube Wizard in Microsoft Query, you will not be able to
add data but will have to redefine a new cube that contains the data.
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Excel Version
Differences for
PivotTables

The PivotTable capabilities of Excel have evolved over the years as new ver-
sions of Office were introduced. PivotTables and PivotCharts have undergone
significant changes in Excel 2007, the latest version of the program and the
one covered in this book. These changes primarily affect the way that you cre-
ate and work with PivotTables and not the capabilities of the reports or charts
themselves.

Perhaps the most obvious change is that the PivotTable and PivotChart Wizard
has been replaced by a new Create PivotTable dialog box. This interface is
much simpler and easier to use than the wizard, and much less prone to confu-
sion and errors. The wizard is still available using the classic Excel keyboard
commands, for those who prefer to use it.

Another major change is in how you lay out and pivot the table. Rather than
dragging and dropping fields within the report itself, you use the redesigned
field list which displays containers for the four areas of the report: row, col-
umn, value, and report filter. Note that what used to be called the data area is
not the values area, and what used to be called a page field is now termed a
report filter field. Note that the classic PivotTable layout is still available as an
option, allowing you to drag and drop fields within the report itself.

PivotCharts have been streamlined as well. In older versions of Excel, many
changes could be made to either the PivotTable or the PivotChart. Now, almost
all modifications must be done with the underlying PivotTable to be reflected in
the PivotChart.
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Other PivotTable changes include the following:

* Improved persistence of formatting in PivotTables based on OLAP data.

* Improvements in table sorting to better meet user expectations.

* New table filters permitting filters to be defined on values, text, and dates.

* New expand/collapse indicators make the table structure clearer.

¢ Availability of three basic report layout options: compact, outline, and tabular.

* Table autoformat has been replaced with the more flexible and easier-to-use table styles.

¢ No more PivotTable toolbar. PivotTable commands are accessed via the Options and
Design ribbons and context menus.

e In VBA, changes to the way you define filters for the PivotField object. There is no more
Pivotltems collection; rather, you use the PivotFilters property.

e When you add a second field to the Values area, PivotTables now default to putting the
labels on columns and not rows.

e Connections to external data are easier to manage. You can see a list of the connections
that are used in your workbook.

e If you choose format as table from the Home ribbon, you can format a range as an Excel
table (used to be a list). If you then create a PivotTable based on this table, the input
range is dynamic, that is any additions to the table (such as new rows) will show up in
the PivotTable without having to redefine the input range.

Finally, some of the limitations as to the size and content of PivotTables have been
increased:

¢ Maximum number of rows in a PivotTable increased from 64k to 1 million.
e Maximum number of columns in a PivotTable increased from 255 to 16k.

e Maximum number of unique items within a single PivotField increased from 32k to
1 million.

e The length at which fields’ labels are truncated when added to PivotTable; this also
includes caption length limitations: increased from 255 characters to 32k.

e The number of fields (as seen in the field list) that a single PivotTable can have
increased from 255 to 16Kk.
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An Excel Chart Primer

The charting abilities of Excel are extensive and powerful. When you combine
Excel charts with PivotTables, you get PivotCharts, a means by which you can
graphically display the data in a PivotTable report. You learned about the
PivotChart-specific aspects in Chapter 6, which assumed that you had some
basic knowledge of Excel charts in general. This appendix is provided for those
readers whose experience with Excel charts is limited or who want to brush up
on the basics. With this information, you will be able to format and customize
your PivotCharts exactly as desired.

This appendix does not cover the steps required to create a chart but assumes
that you have already created your PivotChart. Nor does it cover changing chart
type, which was covered in Chapter 6.

Formatting Data Series

A data series in a chart represents a related set of values. Usually the values
that make up a data series are in a row in the underlying table, although it is
possible to have columns of values as data series as well. In a column or bar
chart, a data series is represented by a set of columns/bars (or parts of
columns/bars) with the same color or pattern. In a line chart, it is represented
by a line with the same color and symbols. These two types of charts are illus-
trated in Figures C-1 and C-2.
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Figure C-1: Data series in a column chart.
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Figure C-2: Data series in a line chart.

You can change the format of a data series in a chart by right-clicking the data series and
selecting Format Data Series from the popup menu. In the Format Data Series dialog box,
the options available to you depend on whether you are working with a column chart or a
line chart.

For a column chart, the data series format options are divided into several categories as
listed on the left side of the Format Data Series dialog box (see Figure C-3). Select the
desired category and the dialog box will display the available options on the right (as
shown for the Fill options in the figure). The categories of options are:
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* Series Options—Specify whether individual columns are overlapped or separated.
* Fill—Defines patterns and/or colors used to fill the columns.
* Border Color—Defines the color of the border around each column.

e Border Styles—Defines the style of the border around each column (width,
solid/dashed, and so on).

* Shadow—Specifies shadow effects for the columns.

¢ 3-D Format—Defines aspects of appearance for 3-D style charts.

Format Data Series 2%

Series Options Fl”
| Fi -
il O Mol
Baorder Calor O Solid fill
Border Styles O aradient il
() Picture or texture Fill

Shadow
(&) Aukomatic

3-D Formak [ nvert if negative

Close

Figure C-3: Formatting options for a data series in a column chart.

If you are working with a line chart, the formatting options for a data series organized as
shown in Figure C-4. The categories are:

* Series Options—Specify whether the series is plotted on the chart’s main Y axis or on a
secondary Y axis.

* Marker Options—Specifies the shape and size of the markers (symbols) displayed at
each data point.

* Marker Fill—Defines the fill pattern for the series markers.

¢ Line Color—Defines the color of the series lines.
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e Line Style—Defines the style (width, solid, dashed, and so on) for the series lines.
¢ Marker Line Color—Defines the color of the line around each marker.

e Marker Line Style—Defines the style (width, solid, dashed, and so on) for the line
around each marker.

e Shadow—Defines shadow effects for the data series line and markers.

¢ 3-D Format—Defines aspects of appearance for 3-D style charts.

‘Format Data Series |2[*]

Series Options Line Sty]e
Marker Options width: 52.25 pt f'_e]

Marker Fill Compound type:

Line Calar
Dash bype:
[Im'le Style '-I-|

[Reurd T

Marker Line Color ap bype:

Marker Line Style | | 200 bype: Round |ﬂ
Shadow Arraw settings

3D Format Beain type: End type:
Begin size: E End size: E

[ smoothed line

Close

Figure C-4: Formatting options for a data series in a line chart.

Formatting Chart Axes

Most Excel charts have two axes. The vertical axis is called the value axis while the hori-
zontal axis is called the category axis. Three-dimensional charts have three axes, the series
axis as well as the other two. These axes are illustrated in Figures C-5 and C-6.
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Figure C-5: Most line and column charts have two axes.
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Figure C-6: 3-D charts have three axes.

To change the format of an axis, right-click it and select Format Axis from the popup menu.
The Format Axis dialog box has several categories that give you great flexibility in chang-
ing the appearance of an axis. The options that are available will differ somewhat depend-
ing on whether you are working with the value axis or the category or series axis. Let’s
look at some of the more important options.
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Axis Options

The Axis Options category for a value axis is shown in Figure C-7. The most important
options in this category have to do with the axis scale. The axis scale is normally set by
Excel to values based on the nature of the data. You can set these values manually by
selecting the Fixed option next to a setting and then entering the desired value manually.
The available settings are:

¢ Minimum—The lowest value on the value axis.
¢ Maximum—The highest value on the value axis.
* Major unit—The distance between major tick marks and labels.

e Minor unit—The distance between minor tick marks.

"Format Axis =IE
["#dsoptions|| | Axic Options
Humber Mirimum: @) aute O Fixed
Fill Maximurm: @) auto O Fixed
Lire Calor Major unit: (@ aotg O Figed 2000
Line Skyle Minor unit: (3 auka O Fixed
Shadow [] ¥alues in reverse order

3-D Format [ Logarithmic scale  Baser 100 -I

Alignment Display wnits: |Mone |v|

Show display units hart

Major tick mark type: |

Minor tick mark bype: |

Axis labels; i Mext to Axis | w I

Floor crosses at:
(@) Aukomatic

O Ais valug: !IJ.u |

) Maximum axis values

Close

Figure C-7: Axis options for a value axis.
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The Axis Options category for a category axis is shown in Figure C-8. Because numbers are
not involved, there is no axis scale to worry about. You can specify the interval between
category labels, the distance of the labels from the axis, the appearance of the tick marks,
and whether the axis plot text or dates.

Format Axis 2le

A= eptens | Axis Options

Himibe Interval between tick marks: |1
Fill Interval between labels:
= ;
Line Calar @ Adromatic
() Specify inkerval urit:
Line Style - ety
|:| Categories in reverse order
Shadow
Label distance from axis; 100
3-D Format Buis Type:
Aligriment (%) Automatically select based on data
O Text axis
'i:.‘ Drate axis

Major tick mark type: | Outside |~
Minar tick matk type: | Mone |
Axis labels; Mext to Axis | w

Vertical axis crosses:
(&) aukomatic

() Ak category number:

-.’__} Ab maximum category

Close

Figure C-8: Axis options for a category axis.

Number

The Number category is available in the Format Axis dialog box as shown in Figure C-9. It
lets you specify the display format for axis numbers. The number formats are the same as
those for formatted numerical values in a worksheet—Currency, Percent, General, and so on.
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“Format Axis [2]%]
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Figure C-9: The Number category in the Format Axis dialog box controls the display format of
numbers on the axis.

Alignment

The Alignment category in the Format Axis dialog box, shown in Figure C-10, controls the
text direction at which axis labels are displayed. By default the text direction is usually
horizontal. In the Text Direction list you can choose to rotate the labels 90 degrees either
to the left or right, or to stack the text. You can also use the Custom Angle field to specify
another angle such as 45 degrees from the horizontal axis.
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Figure C-10: The Alignment category in the Format Axis dialog box controls the display angle for

axis labels.

Rotating the labels on the category axis can be useful when there are too many labels to
display in the horizontal orientation.

Changing Font

To change the font used for axis labels, right-click the axis. Excel will display a popup
menu and a formatting toolbar as shown in Figure C-11. You then have two choices.
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Figure C-11: Right-click an axis to display a popup menu and a formatting toolbar.

You can use the commands on the formatting toolbar to change the font, its size, the back-
ground and foreground colors, apply boldface and italics, change alignment, and so on. Or
you can select the Font command on the popup menu to open the Font dialog box, which is
shown in Figure C-12. This dialog box provides you with some font options that are not avail-
able on the formatting toolbar, such as underlining, strikethrough, and character spacing.

Font Q%
Character Spacing |
Latin bext font: Font style: Size:
|+Body M |Regular ILI 10 Ecﬂl
All ket
Font color Underline style| {none) vl Undetline colar &y -
Effects
[] strikethrough [ small Caps
[ bouble Strikethrough [ allCaps
[ Superscript— offset: n%—@ [ Equalize Character Height
[ subscript

[ OK ][ Cancel J

Figure C-12: Changing the axis font with the Font dialog box.
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Changing Chart and Axis Titles

With a chart you have the option of displaying a title for the chart itself and for each axis
in the chart. An axis title is distinct from the axis labels, as shown in Figure C-13.

Chart title

\]
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30 T T T

Accessories  Outerwear Pants shirts Shoes

/ Cotegory

Total Sales

Axis titles
Figure C-13: A chart can display chart and/or axis titles.

To work with titles, make sure the chart is active, and then display the Layout ribbon. To
add a chart title, click the Chart Title button, and then select one of the following:

* None—Removes an existing chart title.

¢ Centered Overlay Title—The chart remains the same size and the title is placed on top
of the chart.

e Above Chart—The chart is made smaller vertically to make room for the title above the
chart.

When you add a chart title it appears in position on the chart with the default text Chart
Title. Click anywhere in the title to edit it.
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Linking Chart Titles to Worksheet Data

You can link a chart title to a worksheet cell so that the title displays whatever is in the
cell. Select the title in the chart, enter = in the formula bar, and then enter the cell
address (or click the cell). Press Enter to complete the entry.

To add an axis title, click the Axis Titles button on the ribbon and select one of the following:

* Primary Horizontal Axis Title—Select None or place a horizontal title below the axis.
¢ Primary Vertical Axis Title—Select None, Rotated Title, Vertical Title, or Horizontal
Title.
When you add an axis title, it will appear in the chart. Click it to edit the text.

To modify a title, right-click it to display the popup menu. Then select one of the following
commands from the menu:

* Delete—Remove the title from the chart.

¢ Edit Text—Change the title text.

¢ Font—Change the font of the title.

* Format—Specify fill, borders, shadows, and other aspects of the title.

The Chart Legend

Excel creates a legend automatically for most charts. The legend, illustrated in Figure C-14,
identifies the data series in the chart by color or symbol, depending on the chart type.

Some charts, such as those with only one data series, may not need a legend. You can
remove it by right-clicking the legend and selecting Delete from the popup menu. You can
also change the font of the legend by selecting Font from the popup menu.

Other aspects of the legend can be modified by selecting Format Legend from the popup
menu to display the Format Legend dialog box, shown in Figure C-15. This dialog box has
several categories, most of which are self-explanatory. The Legend Options category,
shown in Figure C-15, lets you specify the location of the legend on the chart and whether
it overlaps the chart.

Note that you can also set the position of the legend by clicking the Legend button on the
Layout ribbon.
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Figure C-14: The chart legend identifies the data series in the chart.
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Figure C-15: The Format Legend dialog box lets you change the position of the legend.
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Using Data Labels

Data labels provide a way for you to display text information directly on the chart. Figure
C-16 shows an example in which the numerical values of two data points are displayed as a
data label.

Data labels
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Figure C-16: Data labels let you display text information directly on the chart.

You can display data labels for all data series in the chart, for one or more individual data
series, or for individual data points within a data series. Where data labels are displayed is
controlled by what is selected:

¢ If no data series is selected in the chart, data labels are added to all data series.

o If a data series is selected, data labels are added to all data points in that series. To
select a data series, click it. A selected data series is indicated by small handles dis-
played on each data point, as shown in Figure C-17.

» If a single data point is selected, a data label will be added for just that data point. To
select a single data point, click it once to select the series and then click again to select

just that data point.

To add data labels, first select the data point/series where you want the labels (or select
nothing if you want the data labels on all data points). Then click the Data Labels button
on the Layout ribbon. This menu, shown in Figure C-18, gives you several options as to
how the data labels are positioned with respect to the data points and also lets you remove
existing data labels.
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Figure C-17: A selected data series is indicated by handles on the data points.
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Figure C-18: Adding data labels to a chart.

After you have added your data labels, you can format them by right-clicking a label and
selecting Format Data Labels from the popup menu. The dialog box that appears lets you
select font, background, number format, and alignment for the labels. Note that a format
applies only to labels for a single data series.
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Other Chart Options

In this final section I will mention briefly some other chart options that you may find useful.

Gridlines

A chart can display vertical or horizontal gridlines in the background of the chart to pro-
vide visual organization and a scale for interpreting the chart data. Many of the Excel chart
types display horizontal gridlines by default, but you also can customize gridlines to suit
your needs. You can display gridlines at major tick intervals, minor tick intervals, or both.

To control gridlines, click the Gridlines button on the Layout ribbon. You can control hori-
zontal and vertical gridlines separately, choosing to display gridlines at major tick inter-
vals, minor tick intervals, or both—and of course you can turn gridlines off.

Displaying a Data Table

A data table displays a table of the chart’s numerical data under the chart itself, as shown
in Figure C-19. You can use a data table when you want to display precise number values
as well as the overall trend. Data labels, covered earlier in this appendix, are another way
to do this.

Sales - All Branches
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— \
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Feb 2112 2175 1950 3099 1359
Mar 1567 1209 1122 1254 2109
Category

Figure C-19: A chart with a data table displayed.

To display a data table, click the Data Table button on the Layout ribbon. You can display
the data table with or without a legend key, and of course you can remove an existing data
table from a chart.
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Symbols
* (asterisk) symbol
marking totals with, 68
multiplication operator, 139
A (caret) symbol exponentiation operator, 139
, (comma) field format string character, 262
$ (dollar sign) field format string character, 262
= (equals sign)
formula prefix, 139
GETPIVOTDATA shortcut function character, 214
>= (greater than sign/equals sign) operator, 237
> (greater than sign) operator, 237
<= (less than sign/equals sign) operator, 237
< (less than sign) operator, 139, 237
- (minus sign) operator, 139
% (percent sign) field format string character, 262
. (period) field format string character, 262
+ (plus sign) operator, 139
; (semicolon) field format string character, 263
/ (slash) division operator, 139

A

Above Chart command, 283
Access databases. See also data sources
importing data, 37
Northwind database example, 31-32
relational data abilities, 194
storing multidimensional data in, 201-202
ActiveField command, 174
AddbDataField function, 255
AddDataField method, 253
AddFields method, 253, 254
AddToTable argument, 254
advanced options
Base field/item option examples, 127-129
calculating percentages examples, 127
cautions in, 129
summarizing value field settings, 126
Analyze Ribbon, 174, 186
arguments
adding/removing fields in code reports, 255
creating PivotCharts from VBA code, 264-265
identifying PivotTables with, 244
used in database functions, 235, 236
used in GETPIVOTDATA function, 212, 214, 216
arrangements, Field List, 59
asterisk (*) symbol
marking totals with, 68
multiplication operator, 139
autofilter feature, 25

(quotation marks) function argument delimiters, 212

Autofit column widths on update option, 67
Autofit feature, 67
automation in VBA, 241, 256
AutoShow method, 260-261
AutoSort method, 260
averages, summarizing, 98-99, 116-119, 229
axes. See also individual axis names
adjusting label text direction, 280-281
described, 276-277
formatting numbers, 279-280
label fonts for, 281-282
naming titles for, 172-173, 283-284
scale options, 278
Axis labels command, 172-173
Axis Titles button
adding chart axis titles, 284
improving 3-D PivotCharts, 185

B

Base field/item list options, 127-129
BaseField property, 261
BaseItem property, 261

Bold button, 84

Border Color command, 275
Border Styles command, 275
buttons. See individual button names

C

calculated fields. See also fields; Math

adding to Field List, 141-142

changing display names, 143

creating, 138-139

creating with VBA, 259

relating to PivotTable Object Model, 242-243

returning with GETPIVOTDATA function, 214
calculated items. See also items

creating, 145-147, 259

defining, 144

modifying, 149

returning with GETPIVOTDATA function, 214

using Category field, 148-149
CalculatedFields collection, 242-243, 259
CalculatedItems collection, 259
CalculatedMember object, 242-243
CalculatedMembers collection, 242-243,
Calculated Members property, 251
calculating. See Math
Calculation property, 261
Caption argument, 255
captions, field, 71
caret () symbol exponentiation operator, 139
category axis, 172-173, 276-277, 279



cells
activating drill downs in error, 127
analyzing data in, 219
basic PivotTable format options, 67
copying PivotTables with, 222
counting, 235
defining database criteria range in, 236-237
formatting value, 77-79, 82-84
linking, 81-82
linking chart titles to, 284
locating data with address, 256
placing new PivotTables in active, 246
referencing by address, 214-215
Centered Overlay Title command, 283
Change Chart Type dialog box, 174-175
characters, format strings, 262
Chart Title button, 283
charts. See Excel charts; PivotCharts
Charts collection, 264
Choose Connection button, 27
classic layouts. See also layouts
accessing, 71
areas described, 62
displaying with OLAP PivotTables, 210
dragging fields, 63-64
moving fields, 89
rearranging fields, 59-60
using VBA code in, 248
codes. See Visual Basic for Applications (VBA)
Collapse command, 151
collapsing fields. See expanding and collapsing fields
collections. See also individual collection names
of PivotcCaches, 249
organizing PivotTables in, 245
used in VBA, 242
colors
in chart axes, 282
for chart legends, 284
with data series charts, 273-275
in filtering, 112
for PivotTable styles, 74-75
in sorting, 238-239
column charts, 274-275
column fields. See also fields
adding, 152
autofitting, 67
changing positions with VBA, 258
classic layouts of, 62
collapsing detail in, 150
comparing settings with row fields, 120-121
creating PivotTables with multiple, 10-12, 96
custom filtering examples, 129-131
defining criteria, 237
as Excel chart data series, 177
displaying value options, 68, 71
preserving widths, 98
removing grand total, 51
returning with PivotField object, 251

sort/filter buttons, 102-103
subtotaling, 101-102, 121
summarizing with Base items, 129
totaling in code reports, 246
using report filter option, 67
Column Labels. See also Field Lists feature
adding inner/only fields, 152
adding/removing in code reports, 254
creating calculated fields, 142
custom filtering examples, 129-131
data fields display description, 54
entering calculated items, 149
in Field List introduction, 8
inner, outer fields described, 95
introduced, 54
multiple column display choices, 48
printing, 72
usage instructions, 95-96
ColumnFields property, 251
ColumnGrand property, 251
comma (,) field format string character, 262
commands. See individual command names
Compact Form layout, 79-80
consolidation ranges. See multiple consolidation ranges
constants. See also individual constant names
changing field positions in VBA, 258
changing field summary calculations in VBA, 261
creating PivotCharts from VBA code, 265
specifying Excel data locations, 246
copying PivotTables, 221-222, 268
counting. See Math
CourseData.x1sx file, 48
Create Chart dialog box, 17
Create Cube File wizard dialog box, 208-210
Create Offline Data File button, 208
Create PivotTable dialog box
automating Table/Range addresses, 22
creating PivotCharts, 167-168, 204
creating PivotTables
from Access databases, 34
from Excel workbooks, 26
from existing data connections, 30
with multiple columns/rows, 96-97
with multiple Report Filter fields, 110
overview, 6-7
displaying PivotTable Field List, 56
linking external data, 27
working with calculated fields, 140
CreatePivotTable method, 249
Create PivotTable with PivotChart dialog box, 182
criteria, database function, 235-237
cube files
creating, 209
defined, 203
number of measures allowed, 202
offline, 207
online, 203-204, 205
restrictions, 269



currency formatting
in basic PivotTable example, 8
displayed in Format Cells dialog box, 79
in multi-field Report Filter PivotTable example, 110
with PivotTable from Access database example, 36
used in 3-D PivotCharts, 184
in using Field List example, 58

CurrentRegion property, 256

custom calculations, 214

custom styles, 75-77

D

data. See also data sources; multidimensional data
drilling down in
activating in error, 127
deleting detail data, 150
described, 149-150
with OLAP PivotTables, 210
with PivotTable object, 251
in PivotTable reports, 73
hierarchical data, 192, 242-243, 258
organizing, 192, 203
refreshing
after moving PivotTables, 221
in copied PivotTables, 222
instructions for, 27
in PivotCharts, 174
with PivotTable object methods, 253
and preserving formatting, 268
when opening PivotTables, 73
retrieving
from OLAP based PivotTables, 216
references in programming, 244-245, 248
using GETPIVOTDATA function, 212
returning
maximum/minimum values, 235
with PivotTable object commands, 252
with PivotTable object methods, 253
using GETPIVOTDATA function, 214
Data Connection Wizard dialog box, 204-206
Data Items, 62
data labels, 286-287
Data Labels button, 286
Data menu, 227
data points, 286-287
Data Ribbon, 29, 239
data series
as column/legend fields in charts, 177
displaying data labels, 286-287
in Excel charts, 172-173
formatting, 273-276
data sources. See also data; external data; relational data
Access databases
importing data, 37
Northwind database example, 31-32
relational data abilities, 194
storing multidimensional data in, 201-202
creating basic PivotTables with, 52
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creating new, 30
creating PivotCharts with, 168
data not found in, 268
defining multiple cube files with, 203
existing connections, 30-31
Field Lists relating to, 88
flat data, 192-193
functions for databases, 234-238
importing data with, 37-38
linking to, 27-29
naming, 114, 121
OLAP data, 71, 139, 262
OLE DB data, 246, 249
PivotTables from Excel workbooks, 22-25, 26, 268
saving, 73
summarizing databases, 238
XML data, 38
Data tab in PivotTable Options dialog box, 73
Data Table button, 288
data tables, multiple. See multiple consolidation ranges
databases. See data sources
DataFields command, 251
dates, 158
DAVERAGE function, 235
DCOUNT function, 235
DCOUNTA function, 235
decimals, 100, 119, 143
Defer Layout Update option, 59-60, 268
Define Name button, 23
deleting fields, 89-90, 139
deleting detail data, 150
dependent tables, 195-196, 199
Design Ribbon
applying styles in PivotTables, 74-75, 83
creating calculated fields with, 143
creating layouts with, 79
described, 65
removing total rows, 119
used in PivotCharts, 173
Design tab, 122
details, expanding and collapsing, 149, 150-151
Developer Ribbon, 247
deviations. See standard deviations
dialog boxes. See individual dialog box names
dimensions. See multidimensional data
Display fields in Report Filter area option, 67
Display tab in PivotTable Options dialog box, 69
division operator (/), 139
DMAX function, 235
DMIN function, 235
dollar sign ($) field format string character, 262
DPRODUCT function, 235
drilling down. See data, drilling down in
drop down list boxes
displaying in PivotTables, 71
for filtering, 238
setting advanced field value options, 126-129
DSTDEV function, 235
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DSTDEVP function, 235
DSUM function, 235, 236
DVAR function, 235
DVARP function, 235

E
embedding PivotCharts, 265
EmployeeData.x1sx file, 46
EnableDrillDown property, 251
equals sign (=)
formula prefix, 139
GETPIVOTDATA shortcut function
character, 214
error messages
deactivating drill down function, 127
displaying in PivotTables, 67
embedding PivotCharts, 265
with external data, 267-268
in named ranges, 24
Excel 2007
activating macros, 247
date term defined, 158
relational data limitations, 194
updated features
macros, 244
page field filters, 48
page fields/Report Filter, 42
in PivotCharts, 172
PivotTable and PivotChart Wizard, 12, 38
row/column quantities, 192
streamlining, 5
summary of, 271-272
Excel charts. See also PivotCharts
axis described, 276-277
changing defaults, 176
customizing gridlines, 288
data series formatting, 273-276
displaying data labels/points, 286-287
fonts, 282
GETPIVOTDATA function used in, 217-218,
220-221
legends used in, 172-173, 284285
terminology, 172-173, 177
Excel Options button, 215
Excel Options window, 215
Existing Connections dialog box
creating PivotCharts with cube files, 204
linking external data, 27-28, 32
expand/collapse buttons
displaying, 69-70
printing, 72
Expand command, 151
expanding and collapsing fields. See ailso fields
after moving data, 221
example of, 150-151
Expand/Collapse Entire Field command, 174
with GETPIVOTDATA function, 213

external data. See also data; data sources
accessing, 29, 36
choosing tables/queries based on, 32
copying Pivot Tables based on, 221-222
creating VBA PivotTables based on, 249
error messages, 267-268
existing connections, 30-31
importing, 37-38
linking, 27-29
querying, 32
returning cached data items, 73
saving, 73

External Data Source option, 32

F

Field argument, 255
field buttons, 127
field captions, 71
Field list button, 58
Field Lists feature. See also Column Labels; Report
Filter; Row Labels; Values area
adding data fields, 89
adjusting field settings, 113
calculated fields in, 137
changing arrangement of, 59
connecting with Access database queries, 35

creating multiple column/row report example, 96-102

cube fields displayed in, 207
as default for VBA PivotTables, 250
described, 53-54, 88
display options, 8-9, 58-60
grouping categories, 160
hiding/showing fields in code, 253
hiding/showing in PivotCharts, 174
moving fields, 57, 89
moving PivotChart fields, 177
moving/resizing dialog box, 58
new in Excel 2007, 271
placing data fields in, 53-55
preventing delays in retrieving/displaying, 268
sorting items alphabetically, 71
structuring, 56-58
summarizing averages, 99
using VBA code, 248
visibility rules, 89

field settings
adjusting, 113
changing decimal places in, 119
creating summaries with, 115-118
currency formatting with, 8
for Report Filter fields, 125-126
for row/column fields, 120-121
used in layouts, 122-125
value options in, 114-115

Field Settings dialog box
Layout & Print tab, 121, 122-125
Subtotals & Filters tab, 120-121



fields. See also column fields; page fields; row fields;

value fields

calculated fields
adding to Field List, 141-142
changing display names, 143
creating, 138-139
creating with VBA, 259

relating to PivotTable Object Model, 242-243
returning with GETPIVOTDATA function, 214

calculating percentages, 126-127
captions, 71
in Database arguments, 235
error messages when adding, 267-268
expanding and collapsing

after moving data, 221

example of, 150-151

Expand/Collapse Entire Field command, 174

with GETPIVOTDATA function, 213
format string characters used in, 262
hiding and showing, 150-151, 260
inner and only fields, 151-153
key fields, 193-194
linking relational data with key, 193
matching multiple values in, 237
moving and removing, 89-90, 94, 254-255
as named in PivotCharts, 177
pivoting difficulties, 268
placing with VBA code, 248, 249
retrieving data, 212
showing data with Base field list options,

127-129
sorting for subtotaling, 226
using VBA

adding with PivotTable object

methods, 253

changing display format, 262-264

changing positions, 258

changing summary calculations, 261-262

creating calculated fields/items, 259

creating/changing filters for, 258

hiding and showing, 260

PivotField object columns, 257

Fill command, 275
filter button, 107, 239
filter menu, 109
filtering. See also sorting
creating/changing with VBA, 258
custom examples, 129-131
data sources, 25
drop-downs, 71
exception for GETPTIVOTDATA function, 213
with Labels or Values Filter options, 131-134
manually, 121
multiple fields, 96
with PivotChart Filter Pane, 18, 186-187
as PivotTable alternative, 238
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with PivotTable object methods, 254
row/column fields, 102-103, 121
subtotals, 68
Top 10 items, 133-134
value areas, 132-134
flat data, 193
Font command, 282
Font dialog box, 282
fonts
changing, 173
in chart axis labels, 281-282
in chart legends, 284-285
in PivotTable styles, 74-75
Format Axis dialog box
Alignment category, 280-281
introduced, 277-278
Number category, 279-280
Format button, 76
Format Cells dialog box
Field Lists use in, 58-59
formatting currency, 36
formatting numbers, 78, 79, 114
formatting value cells, 77-78
summarizing averages, 99
using multiple report filters, 110
Format Data Labels command, 287
Format Data Series command, 274
Format Data Series dialog box, 274-276
Format Legend dialog box, 284-285
Format method, 253
Format Ribbon, 173
format strings in VBA, 262-264
formatting
cells, 67, 82-84
chart axes, 277-282
colors, 238-239
column charts, 274-275
column widths, 98
currency, 57
custom styles, 75-76
data labels, 287
data series charts, 273-276
defaults, 82-83, 175
layouts, 79-81
line charts, 275-276
numbers, 8, 36, 58, 77-79
with PivotTable object commands, 252
with PivotTable object methods, 253
preserving options, 81, 83-84, 268
styles, 74-77, 82-84
in summarizing averages, 98-101
value cells, 77-79, 77-79
formulas. See Math
Formulas ribbon, 23
Function argument, 255
functions. See individual function names



G

GetData method, 253
GETPIVOTDATA function
analyzing data with, 217-220
example of, 212-213
introduced, 211-212
with OLAP PivotTables, 216
restrictions, 213
shortcut, 214
subtotaling, 234
GetPivotData method, 253
Grand Totals button
grouping categories, 163
removing total rows, 119
summing calculated fields, 143
greater than sign operator (>), 237
greater than/equals sign (>=) operator, 237
gridlines, 288
Group command, 153-154
Group Selection button, 161
grouping
categories, 160-163
dates, 158-160
items for calculating, 145
manually, 157-158
numeric items, 153-158
other items, 160
Grouping dialog box, 155-157, 159

H
Hide Detail button, 233-234
hiding and showing
detail drilling, 73
field detail example, 150-151
fields in VBA reports, 260
in GETPIVOTDATA function, 213
items in VBA reports, 258
in PivotCharts, 174
with PivotTable object methods, 253
subtotal detail, 101, 233-234
value items, 149
hierarchical data, 192, 242-243, 258
Home Ribbon, 272

Import Data dialog box, 29

importing data, 27, 29, 37-38

indenting Row Labels, 67

index command, 244

Index option, 129

inner fields
changing position with VBA, 258
expanding and collapsing, 151-152

Insert Calculated Field dialog box
adding/deleting calculated fields, 138-139
creating calculated fields, 140-141

Insert Calculated Item dialog box, 144
Insert Chart dialog box, 166-167
Insert Ribbon
accessing PivotTable button, 6
creating charts with, 220
displaying Create PivotTable dialog box, 110
displaying PivotTable Field List, 56
locating PivotCharts command, 167
Internet Technology (IT) specialists, 202, 203
items. See also calculated items
Base item list options, 127-129
cached in fields, 73
data item fields, 62
described, 258
filtering, 112

K

key fields, 193-194

L

Label Filters menu, 131
labels
for charts, 172-173, 286-287
column/row display, 123-124
custom filtering examples, 129-131
merging, 67
Layout & Format tab in PivotTable Options dialog box,
66-67
Layout Ribbon
chart and axis title changes, 283
displaying data tables, 288
improving 3-D PivotCharts, 185
used in creating Legends, 284
used in PivotCharts, 173
layouts
Classic layouts
accessing, 71
areas described, 62
displaying with OLAP PivotTables, 210
Classic layouts
dragging fields, 63-64
moving fields, 89
rearranging fields, 59-60
using VBA code in, 248
Compact layouts, 79-81, 122-125
deferring updates with, 60
formatting, 79-81
losing formatting when changing, 268
new in Excel 2007, 271
Outline layouts, 79-81, 122-125
settings for PivotTable reports, 79-81
Tabular layouts, 79-81, 122-125
Legend button, 185, 284
legend fields, 284
Legend Options category, 284-285
legends, chart, 172-173, 284285



less than sign (<) operator, 237
less than/equals sign (<=) operator, 237
Level buttons, 233-234
levels, defined, 202
levels in OLAP PivotTables, 210
line charts, 274-276
Line Color command, 275
Line Style command, 276
linking
chart titles to worksheet data, 284
cells, 81-82
Excel workbooks, 26
external data, 27-29
relational and multidimensional data, 197-199
ListFormulas method, 253
lists
Base field/item list options, 127-129
custom, sorting, 68
filtering, 112
with PivotTable object methods, 253
setting advanced field value options, 127-129
for subtotaling, 227

M

macros
activating, 244, 247
introduced, 241
pivoting, 268
Marker Fill command, 275
Marker Line Color command, 276
Marker Line Style command, 276
Marker options command, 275
Math
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data sources, 25

with Excel simple tools, 225-226, 228
filtered page items, 68

grouped categories, 162

hiding and showing details, 233-234
nesting subtotals, 229-230

options for, 228

removing column, 101

replacing current, 228

restrictions, 234

row fields, 93, 121

summarizing

with advanced options, 126-129

Base fields/items, 127-129

data from Excel workbooks, 26

with database functions, 238

field calculations with VBA, 261

with field settings, overview, 115-116
with field settings/averages, 117-118
with field settings/maximum minimums, 119-120
function unavailable in OLAP, 269

large data quantities with cube files, 203
large data quantities with OLAP, 192

as measure in multidimensional data, 202
multiple value fields, 104-106
percentages, 126-127

subtotals below data, 228

value field data, 114

totaling

code reports, 246

Grand Total properties, 251, 252
percentages, 126-127
PivotTable rows and columns, 68

calculating. See also calculated fields; calculated

items

Base fields/items, 127-129
calculated fields, 138-139, 259
calculated items, 145-147, 259
custom returning, 214

database function criteria, 235-237
field summaries with VBA, 261
percentages, 126-127

subtotal summaries, 229

counting

database cells, 235
numeric value data items, 121
subtotal values, 229

formulas

calculated fields, 259

calculated items, 259

copying, 214

returning with PivotFormulas object, 252
using GETPIVOTDATA function, 212-215

operators, 139. See also Symbols at beginning of index
subtotaling

column fields, 121
data menu use in, 227

measures, 202, 209
members, 202
menus. See individual menu names
Merge and center cells with labels option, 67
methods, 253. See also individual method names
Microsoft Access. See Access databases
Microsoft Excel. See Excel
Microsoft Office Northwind database, 31-32
Microsoft SQL Server, 38, 202, 269
Microsoft Windows 2007 updates, 65
minus sign (-) operator, 139
Move PivotTable button, 222-223
Move PivotTable dialog box, 222-223
Move to Axis Fields command, 177
Move to Column Labels command, 177
Move to Legend Fields command, 177
Move to Row Labels command, 177
multidimensional data. See also data
cube files, 203, 209
displaying dimensions, 207
flat data relation to, 193, 194
hierarchical data correlation, 192
offline cube file dimension levels, 208-209

continued
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multidimensional data continued
OLAP data correlation, 192
relational data correlation, 194
storing, 201-202
terms defined, 202
multiple consolidation ranges. See also ranges
creating VBA PivotTables with, 249
described, 38
option, 38-39
using page field/Report Filter options in
creating single page fields, 39-41, 4648
creating own page fields, 39-40, 42-46
multiple page field report example, 48-51
Multiple Items Option, 109
multiplication operator, 139
My Data Has Header option, 230-231

N

naming
calculated field reports, 143
changes in Data Connection Wizard, 205
chart axis titles, 172-173, 283-284
code reports, 246
collections, 242
field changes in PivotCharts, 177
grouped categories, 162
offline cube files, 209-210
PivotCharts in VBA code, 265
PivotTables, 22-25, 64, 244
ranges, 23-25, 26
row/column fields, 121
value fields, 114, 255
nesting subtotals, 229-230
New Name dialog box, 23
New Pivot Table Quick Style dialog box, 75-76
non-relational (flat) data, 193
Northwind database, 31-32
Northwind.mdb file, 31-33
Number Format button
accessing Format Cells dialog box, 110
formatting currency, 58
formatting value cells, 78
number formatting, 8, 36, 58, 77-79
number sign (#) field format string character, 262
NumberFormat property, 262
numeric criteria, 236-237
numeric values. See value cells; value fields; Values area

0)

object models, 242

Offline OLAP Settings dialog box, 208

OLAP (Online Analytical Processing)
calculated fields availability, 139
changing field calculations, 262
copying/moving cube PivotTables based on, 221-222
creating PivotTables with offline cubes, 207
creating PivotTables with online cubes, 203, 207

GETPIVOTDATA function example, 216
methods unavailable in, 253
multidimensional data correlation, 192
pivoting difficulties, 268
PivotTable differences, 210
PivotTable displays, 71
restrictions, 268-269
storing multidimensional data in, 202
OLAP Server, 202
OLAP Tools button, 208
OLE DB data sources, 246, 249
only fields, 151-152
operators, 139. See also Symbols at beginning of index
Options button, 64, 66
Options Ribbon
accessing Field List button, 58
accessing PivotChart button, 17
creating
calculated fields, 138
calculated items, 144
classic layouts, 61
offline cube files, 208
described, 65
grouping, 155
hiding Field list, 58
OLAP PivotTable differences, 210
PivotTable Options dialog box, 98
refreshing data, 27
using in formatting, 83
Options Toolbar, 64
Oracle OLAP Server, 202
Orientation property, 258
original layouts. See classic layouts
Outline Form layout, 79-80, 122-125
outline section, 233

P
page breaks, 228, 231
page fields. See also fields; Report Filter
creating new PivotTables, 253
creating PivotTables with multiple, 42-46, 48-51
creating with PivotTable and PivotChart Wizard, 39
with GETPIVOTDATA function, 215-216
in PivotCharts from VBA code, 264
Report Filter correlation, 3940, 42, 106, 254, 271
returning with PivotTable object, 252
single page fields, 41, 42, 46-48
using classic layouts in, 62
using formatting in, 81
PageFields property, 252
Paste Special command, 222
percent sign (%) field format string character, 262
percentages, 127, 129, 163
period (.) field format string character, 262
PivotCache object, 249
PivotChart Filter button, 186
PivotChart Filter dialog box, 174
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PivotChart Filter Pane PivotTable object
accessing, 186, 187 methods, 253
creating PivotCharts with, 168-169 models, 242-243
introduced, 18 properties, 251-252
PivotChart Ribbon, 173-174 PivotTable Options dialog box
PivotCharts. See also Excel charts Data tab, 73
3-D PivotCharts Display tab, 69-71
cosmetic improvements, 185 Layout & Format tab, 66-67
currency formatting, 184 Printing tab, 72
fixing problems, 183 Totals & Filters tab, 68
introduced, 181 PivotTables. See also formatting; layouts; tables
vertical axes, 184 basic adjusting, 9
accessing commands, 174 classic views, 248
accessing Filter Pane, 187 copying/moving, 221-222, 268
changing chart types, 174-176 creating calculated fields, 140-143
changing to static chart, 171 creating from Excel workbooks, 22-25, 26
column and row fields redefined, 177 creating from online cubes, 203-207
components described, 172-173 filtering/sorting, 129-133, 134-136
creating in VBA code, 264-265 introduced, 3—4
creating PivotTables simultaneous with, 16 linking with offline cubes, 207-210
creating with existing PivotTables, 166, 167, naming, 22-25, 64, 244
169-171 OLAP differences, 210
displaying Filter pane, 186 PivotCache objects, 249
field name changes, 186 PivotCharts and, 166
filtering and sorting, 186-187 programming, 242
filters and grouping note, 172 referencing existing, 244
introduced, 3-4, 16-19, 165-166 refreshing data, 26
modifying, 178-179 reports
moving fields, 177 areas, displaying data in, 87-88
PivotTable link changes and, 171 data range differences, 42
streamlined updates, 271 expanding/collapsing details, 150-151
structuring multiple column fields, 180-181 making active/inactive, 9
structuring multiple row fields, 178-179 options, 66-73
structuring simplest, 176-177 totals, 127-128
total number of fields in, 192 selecting parts in code, 253
using color differentiation, 177 shell of, 7-8
PivotField object, 242-243, 251-252, 257-260 size increases, 272
PivotFields collection, 242-243, 251 styles
PivotFields method, 253 applying, 74-75
PivotFormula object, 243 custom, 75-77
PivotFormulas collection, 243 formatting, 82-84
PivotFormulas property, 252 formatting concern, 81
pivoting total number of fields in, 192
compared with expanding inner/only fields, 152 updates in Excel 2007, 272
described, 4 from VBA code example, 246-247
disabled, 268 PivotTables collection, 242-243
in Excel 2007, 271 PivotTableWizard method
PivotItem object, 242-243 creating PivotCache object, 249
PivotItems collection, 242-243 creating PivotTables, 246-248
PivotSelect method, 253 return value syntax rules, 248
PivotTable and PivotChart Wizard Plot area, chart, 172-173
accessing and utilizing, 12-16 plus sign (+) operator, 139
creating page fields, 39-40 Position property, 258
Multiple Consolidation Ranges option, 38-39 Preserve Cell Formatting on Update option, 67, 81, 268
possible errors, 268 PreserveFormatting property, 252
replaced by Create PivotTable dialog box, 271 Primary Horizontal Axis Title command, 284

PivotTable Field Settings dialog box, 113-114 primary key, 194
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primary tables, 195-196 with GETPIVOTDATA function, 215-216

Primary Vertical Axis Title command, 185, 284 introduced, 54

Print options, Field settings dialog box, 122-125 listed in PivotChart Filter Pane, 186

printing multiple fields example, 109-113
expand/collapse buttons, 72 new feature in Excel 2007, 271
page breaks, 228 page fields correlation, 3940, 42, 271
row/column label titles, 72 settings, 125-126

Printing tab in PivotTable Options dialog box, 72 Report Layout button, 79

procedures in VBA, 256-257 reports. See also PivotTables

processing large data quantities, 192, 203 areas, displaying data in, 87-88

programming, VBA. See VBA data range differences, 42

properties, 251-253. See also individual property names expanding/collapsing details, 150-151

making active/inactive, 9
Q options, 66-73

totals, 127-128
restrictions in OLAP data fields, 268-269
retrieving data. See data, retrieving

queries, Access database, 32, 35
quotation marks (“”) function argument delimiters, 212

R returning data. See data, returning
Ribbons. See individual ribbon names
ranges. See also multiple consolidation ranges RiverHeights.x1sx file, 140
creating PivotTables in Excel workbooks, 26 Rotated Title command, 185
creating single page field reports, 41-42 row fields. See also fields
defining database function criteria, 236-237 adding, 92, 152
formatting as tables, 272 changing positions with VBA, 258
Named Ranges, 23-25, 26 classic layouts in, 62
in PivotCharts from VBA code, 264 collapsing detail in, 150
for PivotTable addresses, 22 creating inner/outer, 92-93
returning methods in code, 253 custom filtering examples, 129-131
returning with cell addresses, 256 displaying grand totals, 68
#REF message, 213-214, 217 displaying items with no values, 71
referencing Fields Settings dialog box options, 120-121
cells by address, 214-215 returning PivotField object, 252
changing field position with VBA, 258 sort/filter buttons, 102-103
data after moving, 221 subtotaling, 121
existing and new PivotTables, 244-245, 248 totaling in code reports, 246
Refresh command, 174 using advanced percentages options, 127
refreshing data. See also data using Report Filter option, 67
after moving PivotTables, 221 Row Labels. See also Field Lists feature
in copied PivotTables, 222 adding inner/only fields, 152
instructions for, 27 adding non-numeric data, 89
in PivotCharts, 174 adding/removing in code reports, 254
with PivotTable object methods, 253 creating calculated fields with, 141-142
and preserving formatting, 268 custom filtering examples, 129-131
when opening PivotTables, 73 displaying row headings, 54
RefreshTable method, 253 indenting, 67
relational data. See also data sources inner/outer fields described, 92-93
multidimensional data and introduced, 54
condensing to, 200 moving fields, 12, 94
converting to, 197-199 printing, 72
correlation with, 193-194 row selecting drop-down arrow, 48
example, 197 subtotaling, 93
tables and links, 195-196 usage instructions, 90-92
Report Filter. See also Field Lists feature used in basic PivotTable example, 8, 11, 96-99
buttons, 107, 111 using multiple fields, 94-95
changing, 108 RowFields property, 252
described, 106 RowGrand command, 252
display fields, 67 RowGrand property, 252

fields per column option, 67
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SalesBySalesRep.xlsx file, 134
SalesProjections.xlsx file, 146
saving external data, 73
saving example files, 36
Select Data Source dialog box, 33, 204
Select Table dialog box, 30-31
semicolon (;) field format string character, 263
series axis, 276-277
Series Options command, 275
SetSourceData method, 264
Shadow command, 275, 276
shortcuts with GETPIVOTDATA function, 214
Show contextual tooltips option, 69
Show data as options, 127, 129
Show Detail button, 233-234
Show Detail dialog box, 152
Show expand/collapse buttons option, 69
Show values as list, 127-129
showing and hiding. See hiding and showing
ShowPages method, 253
slash (/) division operator, 139
sort and filter options menu, 103
Sort Dialog box, 230-231, 238
sort/filter buttons, 102
sorting. See also filtering

custom lists, 68

databases, 238-239

row/column fields, 102-103

for subtotaling, 226

by Top 10 items, 134-136

Value Fields advanced, 134-136

VBA reports, 260
SportingGoodsRawData .x1sx file, 6, 56, 60
SQL Server, Microsoft, 38, 202, 269
standard deviations

database entries, 235

row/column fields, 121

subtotal values, 229
strikethrough chart axis fonts, 282
strings, field formatting, 262-264
style menu, 74-75, 83
styles

applying to PivotTables, 74-75

for charts, 173

custom, 75-77

formatting, 82-84

formatting concern, 81
Subtotal dialog box

defining subtotals, 227

options, 228

removing subtotals, 229
subtotaling. See Math
summarizing. See Math
SurveyResults2.x1lsx file, 160
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Table Options dialog box, 244
TableRangel property, 264
tables. See also PivotTables

dependent tables, 195-196, 199
displaying chart data, 288
primary tables, 195

refreshing data in code, 253

using GETPIVOTDATA function, 218

Tabular Form layout, 79, 81, 122-125
TestScores2.x1s file, 115
TestScoresRawData .xls file, 96
text criteria, 236

text files, 38

3-D format command, 275, 276

3-D PivotCharts. See PivotCharts, 3-D
ThreePageFields.xls file, 110
tick marks, 278

titles. See naming

tooltips, contextual, 69-70

Top 10 filter dialog box, 134

Top 10 filters, 133-134

totaling. See Math

Totals & Filters tab in PivotTable Options dialog box, 68

\

value axis, 172-173, 276-277, 278
value cells

drilling down used in, 149
formatting, 8, 77-79, 82-84

Value Field Settings dialog box

advanced options, 126-129
assigning number formats, 77-78

creating multi-Report Filter PivotTables, 110
creating PivotTables from Access queries, 35

formatting currency, 8
grouping categories, 163

summarizing value fields, 99, 117-119

Value Field Settings option, 110

value fields. See also currency formatting; fields
adding/removing in code reports, 254

advanced options, 126

Base fields/ items, 129

changing field data summaries, 106
changing positions with VBA, 258
custom filtering examples, 129-131
display summaries options, 128
drilling down used in, 149

filtering, 129-131

formatting currency, 110

grouping, 153-158

percentages, 127

retrieving data, 212

settings, 113-115

continued
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value fields continued creating/changing filters for, 258
summarizing averages, 98-101, 117-120 hiding and showing, 260
summarizing maximum/minimum values, 119-120 PivotField object columns, 257
summarizing multiple items in, 104-106 filter changes in Excel 2007, 272

Value Filter dialog box, 131-132 macros

Value Filter option, 135 activating, 244, 247

Values area. See also Field Lists feature introduced, 241
adding fields, 89 pivoting, 268
changes in Excel 2007, 272 PivotCache object, 249-250
displaying item labels option, 71 PivotTable object
introduced, 54 methods, 253
usage instructions, 104 models, 242-243

variables, 244-245 properties, 251-252

variances PivotTableWizard method, 246-248
in database entries, 235 referencing existing PivotTables, 244-245, 248
defining subtotals, 229
row/column fields, 121 W

in value field settings, 115

. . > . Windows 2007 updates, Microsoft, 65
VideoDataWithRatings.x1sx file, 230

VideoStoreRawData .x1sx file, 10, 256 X
viewing. See hiding and showing
Visible property, 258 x1DataField constant, 258
Visual Basic for Applications (VBA) x1DifferenceFrom constant, 261
adding/removing value fields, 255 x1Hidden constant, 258
adding removing row, column, filter fields, 254 x1Index constant, 261
argument rules, 248 x1LocationAsNewSheet constant, 265
automating PivotTable creation, 256-257 x1LocationAsObject constant, 265
AutoShow/AutoSort methods, 260 x1NoAdditionalCalculation constant, 261
constants used in, 258, 261 x1lPageField constant, 258
creating PivotCharts, 264-265 x1PercentDi f ferenceFrom constant, 261
defaulting to Classic PivotTable view, 248 x1PercentOf constant, 261
editor, 241 x1PercentOfColumn constant, 261
fields x1PercentOfRow constant, 261
changing display format, 262-264 x1PercentOfTotal constant, 261
changing positions, 258 x1RowField constant, 258
changing summary calculations, 261-262 x1RunningTotal constant, 261

creating calculated fields/items, 259 XML (eXtensible Markup Language) data, 38





