Pivot tables are the single most powerful feature in I N T R O D U c T I O N

all of Excel. They came along during the 1990s
when Microsoft and Lotus were locked in a bitter
battle for dominance of the spreadsheet market.
The race to continually add enhanced features to
their respective products during the mid-90s led to
many incredible features, but none as powerful as
the pivot table. What Is New in Excel 2007’ Pivot Tables

What You Will Learn from This Book

With a pivot table, you can take 1 million rows of Skills Required to Use This Book
transactional data and transform it into a summary
report in seconds. If you can drag a mouse, you can
create a pivot table. In addition to quickly summa- The Invention of the Pivot Table
rizing and calculating data, pivot tables allow you to
change your analysis on the fly by simply moving

fields from one area of a report to another. Sample Files Used in This Book

Case Study: Life Before Pivot Tables

Case Study: Life After Pivot Tables

There is simply no other tool in Excel that gives Conventions Used in This Book
you the flexibility and analytical power that pivot
tables can give you.

What You Will Learn from This Book

It is widely agreed that close to 50% of Excel users
leave 80% of Excel untouched. That is, most users
don’t tap into the full potential of Excel’s built-in
utilities. Of these utilities, the most prolific by far is
the pivot table. Despite the fact that pivot tables
have been a cornerstone of Excel for more than 12
years now, they remain one of the most underuti-
lized tools in the entire Microsoft Office Suite. If
you have picked up this book, you are savvy enough
to have heard of pivot tables or even have used
them on occasion. You have a sense that pivot tables
have a power that you are not using, and you want
to learn how to leverage that power to quickly
increase your productivity.

Within the first two chapters, you will be able to
create basic pivot tables, increase your productivity,
and produce reports in minutes instead of hours.
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Within the first seven chapters, you will be able to output complex pivot reports with drill-
down capabilities accompanying charts. By the end of the book, you will be able to build a
dynamic pivot table reporting system.

What Is New in Excel 2007’s Pivot Tables

Microsoft streamlined the pivot table interface to make it easier to use. In the last six ver-
sions of Excel, you generally created and modified a pivot table by dragging field names
around the worksheet. Excel provided subtle visual clues about where a dropped field would
appear, but these clues were too subtle for most. If you accidentally dropped a text field in
the data area instead of the row area, disaster would result. Now, in Excel 2007, you can
build a pivot table by checking a few boxes. Excel’s IntelliSense figures out the best location
for the field. To modify the default, you can drag field names around the PivotTable Field
List.

Also new in Excel 2007 is the easier interface for sorting and filtering fields in a pivot table.
Whereas sorting was formerly hidden three levels deep in the menu system, it is now just
one click away from the PivotTable Field List.

Formatting such as heat maps, data bars, banded rows, and columns are now available as
icons on the Excel 2007 Ribbon.

Finally, Microsoft is pushing a high-end server product that allows many people to access
data stored in pivot tables. It is no surprise that pivot tables play a key role in the interactiv-
ity of Excel Services for SharePoint.

Skills Required to Use This Book

We have created a reference that is comprehensive enough for hard-core analysts yet rele-
vant to casual users of Excel. The bulk of the book covers how to use pivot tables in the
Excel user interface. The final chapter describes how to create pivot tables in Excel’s power-
ful VBA macro language. This means that any user who has a firm grasp of the basics
(preparing data, copying, pasting, entering simple formulas) should have no problem under-
standing the concepts in this book.

STUDY
Life Before Pivot Tables

Imagine that it is 1992.You are using Lotus 1-2-3 or Excel 4.You have thousands of rows of transactional data, as shown in
Figure 1.1.Your manager asks you to prepare a summary report showing revenue by region and product.

In 1992, preparing this report was a daunting task. It required superhuman spreadsheet skills that few could master. Here
are the steps you needed to take:



Figure .1

As a financial analyst in
1992, you are responsible
for producing a summary
from this dataset.

Life Before Pivot Tables

A A B C D E = G H

1 |Region  Narket Branch_llumber Custamer_Number Customer_Name City State Product_Number|

2 r‘un‘"m!ms:. 401512 1883386 WHUULL Carp.  HINTON ok 15000

3 401512 1910843 OORUKLCorp. | OKLAHOMACITY ok 15000

4 I 401612 1919535 CANORY Corp. OKLAHOMA CITY oK 16000

5 401512 1551821 ADTUCH Corp. | WAYNE ok 16000

6 401512 1878671 CLANTS Corp. | HENNESSEY ok 15000

7 401512 1579170 KOUUTU Carp. | NORMAN ok 15000

8 401512 2103882 THECAT Carp. | OKLAHOMACITY ok 15000

9 401612 2153703 HADSUN Corp. EDMOND oK 16000
401512 2157360 WALSUN Corp. | ENID ok 16000
401512 2348144 BLAECH Corp OKLAHOMA CITY ok 15000
401512 2494141 MADOSE Carp. | OKLAHOMA CITY ok 15000
401512 2570229 BUCKFO Corp. | GUTHRIE ok 15000
401612 2585537 CATYTR Corp OKLAHOMA CITY oK 16000

15 | MIDWEST TULSA 401512 2747084 RAOTAC Corp. | OKLAHOMA CITY ok 16000

1. You need to get a list of the unique regions in the dataset. Use the Advanced Filter command with Unique Records
Only (see Figure 1.2) to extract a list of the unique regions.

Figure 1.2

Even today, the Advanced
Filter command is not a
ot of fun to use.
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1/3/2007 25170363

1/28/2007 25316270

1/12/2007 25220781

1/7/2007 25170367

1/13/2007 25220784

1/19/2007 25268300

1/22/2007 25268306

1/28/2007 25316281

1/21/2007 25268313

1/7/2007 25170395

1/19/2007 25268333

1/5/2007 25170406

1/5/2007 25170407

1/14/2007 25220831

1/26/2007 25316328

1/

M N o P Q R s
Service_Date Invoice_Number Invoics_Date Salss_Amount Contractad Hours Sales_Perind Salas_Rep
1/12/2007 586.31 2 P01 ) 1336 Reginn
1/29/2007. 6,31 FO1 1336
1| Advanced Fitter [EzA 50224
1 Action 50224
Y () Eilter the list, in-place s5662
Y @ Copy to another location 60223
1/ 1336
1| | Lt ramge: $A$1:$Q460001 aseez
1] | Crieria range: —
1 : Dataset'1$542 1335
1/ 55662
1 & 55662
4 [ o Cancel 1136
1/ 1336
1.“27"‘2EIIT|7'r 586.31 2 i PO1 54564
1/16/2007 586.31 2 POl 54564
1/8/2007 586.31 2 PO1 50224

/2007 25268199

1/7/2007 25170269

2. You need to get a list of the unique products in the dataset. Use the Advanced Filter command with Unique Records
Only a second time to extract a list of the unique products.

3. You need to turn the list of products sideways so that it runs across the columns. Copy the list of unique models.
Then choose Edit, Paste Special, Transpose to arrange the products as headings going across the report. You now
have a skeleton of the report, as shown in Figure 1.3.

4. You could use the DSUM function to total a column based on one criterion, but not based on two criteria. Therefore,
you need to abandon typical functions and instead rely on an array formula. Before entering the array formula, set
up two fields above the report to hold a sample region and sample model.
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Figure 1.3

After using a second
Advanced Filter com-
mand and choosing Edit,
Paste Special, Transpose,
you have this skeleton of
the final report. You still
have a long way to go.
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70700

5. Inthe corner cell of the report, build an array formula to test whether the region column is North and the Model col-
umn is 4055T, and if so, add the corresponding row from the Revenue column. After typing this formula, remember
to press Ctrl-+Shift+Enter; otherwise, the formula will not work. The formula is shown in the formula bar in

Figure |.4.

e~ For a complete explanation of two-condition sums using array formulas, see http://www.MrExcel.
= com/tip031.shtml.

Figure 1.4

With the array formula in
the corner of the report,
you are ready to use the
not-so-intuitive Data
Table 2 command.

S5 - ( e {=SUM(IF(SAS2:5A560001=5T52,IF{SH52:5H560001=5T53,5N 52:5N560001,0),0) )}
A (o] B Q R s T u \ W X Y
1 | Contracted Hours Sales_Period Sales_Rep
2 2 PO1 1336 Region  North
3 2 POl 1335 Product 15000
4 2 POl 60224
5 2 POL 60224 I 506745, 75!15000 90830 30300 87000 70700
6 2 POL 55662 MIDWET
7 2 POL 60224 SOUTH
8 2 POL 1335 NORTH
9 2 PO1 55662 WET
10 2 POl 55662
11 2 POl 1335

6. You know you're a hard-core data analyst if you can still imagine pressing the keystrokes for /Data Table 2in
Lotus 1-2-3.Figure 1.5 shows the equivalent function in Excel. In Excel 2007, this command is found in Data, Data
Tools, What If Analysis, Data Table.

7. Finally, after using two advanced filters and a Paste Special command, writing the hardest formula in the world, and

then using the Data Table command, you have the result your manager is looking for, as shown in Figure I.6.If you
could pull off this analysis in 10 minutes, you were doing an amazing job.

Now, if your manager takes a look at the report and asks you to add Market to the analysis, you are nearly back at square
one and are looking at an additional 15 minutes to produce the new report.




The Invention of the Pivot Table

Figure .5 4 o P Q R S T e T Y
The Data Tab|e command 1 |Contracted Hours Sales_Period Sales_Rep N
q q 2 2 PO1 1336 Region |North 1
replicates the formula in S s v T ame  lpredud eems
| 2 FO1 1336 Product 1s000
the top-left corner of the a| 2 Po1 soame
table but rep|a(es two 5 | 2 FO1 50224 60674679 16000 30830 30300 27000 70700
references in the formula : { : P | Seee2 o
.. . 2 FO1 60224 SOUTH
with the headings at the 5] \ PR T
top and left of the 9 | 2 FO1 55652 WET
report. 10 2 POl 55662
11 2 POl 1335 Data Table
12 2 PO1 55662 ) |
13 2 FO1 55662
1 T ) P01 1335 Column input cell: I
15 2 POl 1336 TS :
16 2 FO1 54564
17 2 FO1 54564 T T T i
18 2 FO1 60224
19 2 FO1 60224
Figure 1.6 (=TABLE(T3,72)}
Aﬂer10mlnutesdlsplay- RS v v ow ox
ing knowledge of
obscure spreadsheet Region North
commands, you have Product 15000
produced the needed
report. 606746.79 16000 90830 30300 87000 70700
MIDWEST I 4530?5.5!33551.52 448800.4 76684.16 311416.6
SOUTH 846514.5 157821.09 1046231 184514.5 375218.9
NORTH 606746.8 151657.83 | 610790.5 143852.2 407311.6
WET 444820.1 ssso22.28 | 521975.9 99519.52 526649.8

The Invention of the Pivot Table

The concept that led to today’s pivot table came from the halls of the Lotus Development
Corporation with a revolutionary spreadsheet program called Lotus Improv. Improv was
envisioned in 1986 by Pito Salas of the Advanced Technology Group at Lotus. Realizing
that spreadsheets often have patterns of data, Pito concluded that if a user could build a tool
that could recognize these patterns, then he could build enhanced data models. Lotus ran
with the concept and started developing the next-generation spreadsheet.
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Pito Salas, inventor of
the pivot table concept,
is always working on
cutting-edge products at
http://www.salas.com.

Throughout 1987, Lotus demonstrated its new program to a few companies. In 1988, Steve
Jobs saw the program and immediately wanted it developed for his upcoming NeXT com-
puter platform. The program, finally named Lotus Improv, was eventually shipped in 1991
for the NeXT platform. A version for Windows was introduced in 1993.

The core concept behind Improv was that data, data views, and formulas should be encap-
sulated as separate entities and treated as different animals. For the first time in a spread-
sheet program, a dataset was given a name that could be grouped into larger categories.
This naming and grouping capability paved the way for the most powerful feature in
Improv: rearranging data. With Improv, a user could define and store a set of categories and
then change the view by simply dragging the category names with the mouse. The user
could also create totals and group summaries.

Microsoft eventually picked up on this concept in its pivot table functionality in Excel 5.
Years later, with the release of Excel 97, Microsoft offered users an enhanced pivot table
wizard and key improvements to pivot table functionality, such as the capability to add cal-
culated fields. Excel 97 also opened the pivot cache to developers, fundamentally changing
the way pivot tables are created and managed. Microsoft introduced the pivot chart with
Excel 2000, providing users a way to represent pivot tables graphically. Since Excel 2000,
changes made to pivot tables have been mainly cosmetic, much to the chagrin of pivot table
fans everywhere.



Life After Pivot Tables ‘ 7

Life After Pivot Tables

You have 600,000 rows of transactional data, as discussed in the previous case study. Your manager asks you to prepare a
summary report showing revenue by Region and Model. Luckily, you have pivot tables at your disposal. Here are the steps
you would follow today:

1. Select a single cell in your dataset. Choose PivotTable from the Insert tab. Click OK. You are given a blank pivot table,
as shown in Figure I.7.

Figure 1.7 A3 ~ G ﬁ,l
After three mouse clicks,
you have a blank pivot
table report. Three more
mouse clicks to go.

Choose fields to add to report:

PivotTablel [CIRegion
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2. From the Pivot Table Field List, click the Region check box. Excel adds it to the left side of the pivot table. Click the
check box next to Product_Number. In the lower portion of the dialog box, drag Product_Description from the Row
Labels section to the Column Labels section. Click the Sales_Amount field in the top of the Pivot Table Field List.
After a total of six mouse clicks, you have the required report, as shown in Figure .8.
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Figure |,8 A3 -0 Je sum of sales_Amount
Add three fields to the T e D E ; e U RO Ry Ko
report. 2
| 3 |sum of sales_Amount lcolumn Labels [~]
4 |Row Labels ¥ 16000 30300 70700 87000 90830 Grand Total Choosa fields to add to repart:
5 |WEST 444820.07 521975.92 526649.77 99519.52 855022.28 2447987.56 = -
[V]Product_Number
6 |MIDWEST 46307652 4488004  311416.6 76684.16  93561.62 1393539.3 [FlProduct_escrption
7 |NORTH 606746.79 610790.54  407311.6 143852.22 151657.83 1920358.98 [Fieusivess._seqment
8 |SOUTH 84651453 1046231.06 375218.89 1845145 157821.09 2610300.07 [Cservice_Date
9 |Grand Total 2361157.91 2627797.92 1620596.86 504570.4 1258062.82 837218591 [Clinvoice_Number ‘
10 [TJinvoice_Date
1 [¥]5ales_Amount g
| [ Contracted Hours I
13 [F]Sales_Period [
12 [C]Sales_Rep - ‘
151 Drag fiskds between areas below
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L Product_Num... ~
13
L
20| Rowlsbels X values
21 Region v ||| Sumof Sales_... *
2
23
24| [”] Defer Layout Update
25
26

If you are racing, you can actually create the report shown in Figure 1.8 in exactly 10 seconds.This is an amazing accom-
plishment. Realistically, it would take you about 50 seconds at normal speed to create the report. If you are a spreadsheet
wizard and are instead following the steps in the previous case study, the non—pivot table solution would take you at
least 12 times longer.

Further, when your manager comes back with the request to add Market to the analysis, you need just seconds to check
the Market field in the PivotTable Field List to add it to the report, as shown in Figure 1.9.

Figure 1.9 S (> /o sumofsales_Ameunt
1 PV A B Cc D E F G H ] 1 K L M
Creating a new report 4 ‘
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Sample Files Used in This Book

All data files used throughout this book are available for download from http://www.
mrexcel.com/pivotbookdata2007.html.

Conventions Used in This Book

This book follows certain conventions:

m Monospace—Text messages you see onscreen or code appears in a monospace font.
m Bold Monospace—Text you type appears in a bold, monospace font.
m Italic—New and important terms appear in stalics.

m Initial Caps—Ribbon names, dialog box names, and dialog box elements are presented
with initial capital letters so that you can identify them easily.

Referring to Ribbon Commands

Oftfice 2007 features a new interface called the Ribbon. The Ribbon in Excel 2007 is com-
posed of several tabs labeled Home, Insert, Page Layout, and so on. When you click on the
Page Layout tab, you see the icons available on the Page Layout tab.

When the active cell is inside a pivot table, two new tabs appear on the Ribbon. In the help
files, Microsoft has been calling these tabs “PivotTable Tools | Options” and “PivotTable
Tools | Design.” For convenience, this book refers to these elements as the Options tab and
the Design tab, respectively.

Within each Ribbon, the icons are arranged into logical groups. The name of each group is
shown in a colored band at the bottom of the group. When referring to a specific icon, the
book mentions the group name. To refer to the item in Figure 1.10, this book says, “Click
the Field Settings icon in the Active Field group of the Options tab.”

Ribbon name  Field Settings icon

Figure 1.10 Pivc tTable Tools
Icons are referred to by Add-Ins _ [REEEELE

the ribbon tab, the group i E FivatTable Hame|
name, and then the icon - / 1 [pivotTable2 . :
name. ._\?JI F'|-.I-:l‘tI£E1|fl\*. S Optians - 2] Fieldd Settings

bt ===—==——Giroup name

In some cases, the Ribbon icon leads to a drop-down with additional choices. In these cases,
the book lists the hierarchy of Ribbon, Group, Icon, Menu Choice, Submenu Choice. For
example, in Figure I.11, the shorthand specifies “Choose Design, Layout, Blank Rows,
Remove Blank Line After Each Item.”
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Menu choice
Figure I.11 [ Ly | fample DatasetChap3.dsx - Microsoft Excel
For shorthand, instruc- E Page layout Formulas Data Review View
tions might say Ribbon, =
GrOUp ICOn Menu —Z Fefwr Headers D Bancded Rows
’ '’ L
(hOi(e,Submenu Choice. Subtatals Grand - Report Cofumn Headers [] Banded Calumns
- Totals = Layout = Raows =

1] -

4 A | —
1 state (all) =

Special Elements

This book contains the following special elements:

Notes provide additional information outside the main thread of the chapter discussion that might
still be useful for you to know.

-~ NOTE —

Tips provide you with quick workarounds and time-saving techniques to help you do your work
more efficiently.

— TIP

CAUTION
Cautions warn you about potential pitfalls you might encounter. Pay attention to them because they
alert you to problems that otherwise could cause you hours of frustration.

(ase studies provide a real-world look at topics previously introduced in the chapter.




