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Introduction

he world is bursting at the seams with data. It’s on our computers, it’s in

our networks, it’s on the web. Some days, it seems to be in the very air

itself, borne on the wind. But here’s the thing: No one actually cares about
data. A collection of data — whether it resides on your PC or some giant server
somewhere — is really just a bunch of numbers and text, dates and times. No one
cares about data because data doesn’t mean anything. Data isn’t cool. You know
what’s cool? Knowledge is cool. Insight is cool.

So how do you turn data into knowledge? How do you tweak data to generate
insight? You need to organize that data, and then you need to sort it, filter it, run
calculations on it, and summarize it. In a word, you need to analyze the data.

Now for the good news: If you have (or can get) that data into Excel, you have a
giant basket of data-analysis tools at your disposal. Excel really seems to have
been made with data analysis in mind, because it offers such a wide variety of
features and techniques for organizing, manipulating, and summarizing just
about anything that resides in a worksheet. If you can get your data into Excel, it
will help you turn that data into knowledge and insight.

This book takes you on a tour of Excel’s data-analysis tools. You learn everything
you need to know to make your data spill its secrets and to uncover your data’s
hidden-in-plain-sight wisdom. Best of all, if you already know how to perform
the basic Excel chores, you don’t need to learn any other fancy-schmancy Excel
techniques to get started in data analysis. Sweet? You bet.

About This Book

This book contains 16 chapters (and a bonus appendix), but that doesn’t mean
that you have to, as the King says gravely in Alice’s Adventures in Wonderland,
“Begin at the beginning and go on till you come to the end: Then stop.” If you’ve
done a bit of data-analysis work in the past, please feel free to dip into the book
wherever it strikes your fancy. The chapters all present their data-analysis info
and techniques in readily digestible, bite-sized chunks, so you can certainly graze
your way through this book.
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However, if you’re brand spanking new to data analysis — particularly if you’re
not even sure what data analysis even is — no problem: I’m here to help. To get
your data-analysis education off to a solid start, I highly recommend reading the
book’s first three chapters to get some of the basics down cold. From there, you
can travel to more advanced territory, safe in the knowledge that you’ve got some
survival skills to fall back on.

What You Can Safely Ignore

This book consists of several hundred pages. Do I expect you to read every word
on every page? Yes, I do. Just kidding! No, of course I don’t. Entire sections —
heck, maybe even entire chapters — might contain information that’s not relevant
to what you do. That’s fine and my feelings won’t be hurt if you skim through
(or — who's kidding whom? — skip over) those parts of the book.

If time (or attention) is short, what else might you want to ignore? Okay, in many
places throughout the book I provide step-by-step instructions to complete some
task. Each of those steps includes some bold type that gives you the basic
instruction. In many cases, however, below that bold text I offer supplementary
information to flesh out or extend or explain the bold instruction. Am I just
showing off how much I know about all this stuff? Yes, sometimes. Do you have to
read these extended instructions? Nope. Read the bold stuff, for sure, but feel free
to skip the details if they seem unnecessary or unimportant.

Foolish Assumptions

2

This book is for people who are new (or relatively new) to Excel data analysis. That
doesn’t mean, however, that the book is suitable to people who have never used
a PC, Microsoft Windows, or even Excel. So first I assume not only that you have a
PC running Microsoft Windows but also that you’ve had some experience with
both. (For the purposes of this book, that just means you know how to start and
switch between programs.) I also assume that your PC has a recent version of
Excel installed. What does “recent” mean? Well, this book is based on Excel 2021,
but you should be fine if you’re running Excel 365, Excel 2019, Excel 2016, or even
Excel 2013.

As 1 said before, I do not assume that you’re an Excel expert, but I do assume that
you know at least the following Excel basics:
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¥ Creating, saving, opening, and switching between workbooks

¥ Creating and switching between worksheets

¥ Finding and running commands on the Ribbon

¥ Entering numbers, text, dates, times, and formulas into worksheet cells

¥ Working with Excel's basic worksheet functions

Icons Used in This Book

REMEMBER

o
T
TECHNICAL
STUFF

Q

TIP

AN

WARNING

Like other books in the For Dummies series, this book uses icons, or little margin
pictures, to flag things that don’t quite fit into the flow of the chapter discussion.
Here are the icons that I use:

This icon marks text that contains some things that are useful or important
enough that you’d do well to store the text somewhere safe in your memory for
later recall.

This icon marks text that contains some for-nerds-only technical details or
explanations that you’re free to skip.

This icon marks text that contains a shortcut or an easier way to do things, which
I hope will make your life — or, at least, the data-analysis portion of your life —
more efficient.

This icon marks text that contains a friendly but unusually insistent reminder to
avoid doing something. You have been warned.

Beyond the Book

3 Examples: This book’s sample Excel workbooks can be found by going
to www . dummies.com/go/exceldataanalysisfdbe or at my website:
www.paulmcfedries.com.

¥ Cheat Sheet: To locate this book’s cheat sheet, go to www.dummies.com and
search for Excel Data Analysis For Dummies. See the cheat sheet for info on
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Excel database functions, Boolean expressions, and important statistical
terms.

3 Updates: If this book has any updates after printing, they will be posted to
this book’s page at www.dummies.com.

Where to Go from Here

If you’re just getting your feet wet with Excel data analysis, flip the page and start
perusing the first chapter.

If you have some experience with Excel data analysis or you have a special prob-
lem or question, use the Table of Contents or the index to find out where I cover

that topic and then turn to that page.

Either way, happy analyzing!

4 Excel Data Analysis For Dummies
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IN THIS PART ...

Understand data analysis and get to know basic
analysis features such as conditional formatting and
subtotals.

Discover Excel’s built-in tools for analyzing data.

Learn how to build Excel tables that hold and store the
data you need to analyze.

Find quick and easy ways to begin your analysis using
simple statistics, sorting, and filtering.

Get practical stratagems and common-sense tactics
for grabbing data from extra sources.



IN THIS CHAPTER

» Learning about data analysis

» Analyzing data by applying
conditional formatting

» Adding subtotals to summarize data
» Grouping related data

» Combining data from multiple
worksheets

Chapter 1

Learning Basic
Data-Analysis Techniques

ou are awash in data. Information multiplies around you so fast that you

wonder how to make sense of it all. You think, “I know what to do. I’ll paste

the data into Excel. That way, at least the data will be nicely arranged in the
worksheet cells, and I can add a little formatting to make things somewhat palat-
able.” That’s a fine start, but you’re often called upon to do more with your data
than make it merely presentable. Your boss, your customer, or perhaps just your
curiosity requires you to divine some inner meaning from the jumble of numbers
and text that litter your workbooks. In other words, you need to analyze your data
to see what nuggets of understanding you can unearth.

This chapter gets you started down that data-analysis path by exploring a few
straightforward but useful analytic techniques. After discovering what data anal-
ysis entails, you investigate a number of Excel data-analysis techniques, includ-
ing conditional formatting, data bars, color scales, and icon sets. From there, you
dive into some useful methods for summarizing your data, including subtotals,
grouping, and consolidation. Before you know it, that untamed wilderness of a
worksheet will be nicely groomed and landscaped.

CHAPTER 1 Learning Basic Data-Analysis Techniques 7



What Is Data Analysis, Anyway?

8

Are you wondering, “What is data analysis, anyway?” That’s an excellent ques-
tion! Here’s an answer that I unpack for you as I go along: Data analysis is the
application of tools and techniques to organize, study, reach conclusions, and
sometimes make predictions about a specific collection of information.

For example, a sales manager might use data analysis to study the sales history of
a product, determine the overall trend, and produce a forecast of future sales. A
scientist might use data analysis to study experimental findings and determine
the statistical significance of the results. A family might use data analysis to find
the maximum mortgage it can afford or how much it must put aside each month
to finance retirement or the kids’ education.

Cooking raw data

The point of data analysis is to understand information on some deeper, more
meaningful level. By definition, raw data is a mere collection of facts that by them-
selves tell you little or nothing of any importance. To gain some understanding of
the data, you must manipulate the data in some meaningful way. The purpose of
manipulating data can be something as simple as finding the sum or average of a
column of numbers or as complex as employing a full-scale regression analysis to
determine the underlying trend of a range of values. Both are examples of data
analysis, and Excel offers a number of tools — from the straightforward to the
sophisticated — to meet even the most demanding needs.

Dealing with data

The data part of data analysis is a collection of numbers, dates, and text that rep-
resents the raw information you have to work with. In Excel, this data resides
inside a worksheet, which makes the data available for you to apply Excel’s satis-
fyingly large array of data-analysis tools.

Most data-analysis projects involve large amounts of data, and the fastest and
most accurate way to get that data onto a worksheet is to import it from a non-
Excel data source. In the simplest scenario, you can copy the data from a text file,
a Word table, or an Access datasheet and then paste it into a worksheet. However,
most business and scientific data is stored in large databases, so Excel offers tools
to import the data you need into your worksheet. I talk about all this in more detail
later in the book.

PART 1 Getting Started with Data Analysis



After you have your data in the worksheet, you can use the data as is to apply
many data-analysis techniques. However, if you convert the range into a table,
Excel treats the data as a simple database and enables you to apply a number of
database-specific analysis techniques to the table.

Building data models

In many cases, you perform data analysis on worksheet values by organizing
those values into a data model, a collection of cells designed as a worksheet version
of some real-world concept or scenario. The model includes not only the raw data
but also one or more cells that represent some analysis of the data. For example,
a mortgage amortization model would have the mortgage data — interest rate,
principal, and term — and cells that calculate the payment, principal, and interest
over the term. For such calculations, you use formulas and Excel’s built-in work-
sheet functions.

Performing what-if analysis

One of the most common data-analysis techniques is what-if analysis, for which
you set up worksheet models to analyze hypothetical situations. The “what-if”
part means that these situations usually come in the form of a question: “What
happens to the monthly payment if the interest rate goes up by 2 percent?” “What
will the sales be if you increase the advertising budget by 10 percent?” Excel offers
four what-if analysis tools: data tables, Goal Seek, Solver, and scenarios, all of
which I cover in this book.

Analyzing Data with Conditional
Formatting

Many Excel worksheets contain hundreds of data values. You could try to make
sense of such largish sets of data by creating complex formulas and wielding
Excel’s powerful data-analysis tools. However, just as you wouldn’t use a steam-
roller to crush a tin can, sometimes these sophisticated techniques are too much
tool for the job. For example, what if all you want are answers to simple questions
such as the following:

¥ Which cell values are less than 0?
3 What are the top 10 values?

3 Which cell values are above average, and which are below average?

CHAPTER 1 Learning Basic Data-Analysis Techniques 9
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These simple questions aren’t easy to answer just by glancing at the worksheet,
and the more numbers you’re dealing with, the harder it gets. To help you eyeball
your worksheets and answer these and similar questions, Excel lets you apply
conditional formatting to the cells. Excel applies this special format only to cells
that satisfy some condition, which Excel calls a rule. For example, you could apply
formatting to display all negative values in a red font, or you could apply a filter
to show only the top 10 values.

Highlighting cells that meet some criteria

A conditional format is formatting that Excel applies only to cells that meet the
criteria you specify. For example, you can tell Excel to apply the formatting only if
a cell’s value is greater or less than some specified amount, between two specified
values, or equal to some value. You can also look for cells that contain specified
text, dates that occur during a specified time frame, and more.

When you set up your conditional format, you can specify the font, border, and
background pattern. This formatting helps to ensure that the cells that meet your
criteria stand out from the other cells in the range. Here are the steps to follow:
1. selectthe range you want to work with.

Select just the data values you want to format. Don't select any surrounding data.

2. Choose Home=> Conditional Formatting.

3. Cchoose Highlight Cells Rules and then select the rule you want to use for
the condition.

You have six rules to play around with:

Greater Than: Applies the conditional format to cells that have a value
larger than a value that you specify.

Less Than: Applies the conditional format to cells that have a value smaller
than a value that you specify.

Between: Applies the conditional format to cells that have a value that is
greater than or equal to a minimum value that you specify and less than or
equal to a maximum value that you specify.

Equal To: Applies the conditional format to cells that have a value that is
the same as a value that you specify.

Text that Contains: Applies the conditional format to cells that include the
text that you specify.

A Date Occurring: Applies the conditional format to cells that have a date
value that meets the condition that you specify (such as Yesterday, Last
Week, or Next Month).

PART 1 Getting Started with Data Analysis



FIGURE 1-1:

The Greater Than
dialog box and
some highlighted
values.

TIP

(I cover a seventh rule — Duplicate Values — later in this chapter.) A dialog box
appears, the name of which depends on the rule you click in Step 3. For
example, Figure 1-1 shows the dialog box for the Greater Than rule.

A B C D E F G H I J K
2 Country Name 2007 | 2008 | 2009 = 2010 = 2011 | 2012 2013 | 2014 _ 2015 2016
3 |afghanistan 13.7 36 21.0 8.4 6.1 14.4 3.9 2.7 13 24
4 |Albania 5.9 38 3.4 3.7 26 14 1.0 18 22 34
5 |Algeria 3.4 24 16 3.6 29 3.4 28 3.8 3.8 3.3
6 |American Samoa 2.0 -2.6 -4.2 0.4 0.3 -4.4 -2.8 0.9 1.2 -2.6
7 |Andorra 0.0 -8.6 3.7 5.4 4.6 =y 0.4 23 0.8 12
8 |Angola 226 138 24 3.4 3.9 52 6.8 48 3.0 0.7
9 |Antigua and Barbuda 9.3 0.0 | Grester Than ? x 4.1 5.3
| Arah World o 24 Format cells that are GREATER THAN: 24 S
11 |Argentina 8.0 4.1 2.6 -2.2
12 | Armenia 13.7 6.9 5‘ 4 with Light Red Fill with Dark Red Text 5.2 0.2
13 |Australia 3.7 3.9 Cancel 2.4 2.8
14 | Austria 3.6 15 — . ' - et 1.1 15
15 | Azerbaijan 250 108 # 49 01 @ 22 # 2.0 11 3.1
16 | Bahamas, The 1.4 g 4.2 15 0.6 3.1 0.6 12 3.1 0.2
17 |Bangladesh 7.1 6.0 5.0 5.6 6.5 6.5 6.0 6.1 6.6 7.1
18 |Barbados 18 0.4 4.0 0.3 0.5 03 0.0 0.0 0.9 2.0
19 | Belarus 8.6 10.2 0.2 7.8 5.5 17 1.0 17 -3.8 A5

4, Type the value to use for the condition.

You can also click the up arrow button that appears to the right of the text box
and select a worksheet cell that contains the value. Also, depending on the
operator, you might need to specify two values.

5. usethe right drop-down list to select the formatting to apply to cells that
match your condition.

If you're feeling creative, you can make up your own format by selecting the
Custom Format command.

6. Cclick OK.

Excel applies the formatting to cells that meet the condition you specified.

Excel enables you to specify multiple conditional formats for the same range. For
example, you can set up one condition for cells that are greater than some value
and a separate condition for cells that are less than some other value. You can
apply unique formats to each condition. Keep the range selected and follow Steps 2
through 6 to configure the new condition.

Showing pesky duplicate values

You use conditional formatting mostly to highlight numbers greater than or less
than some value, or dates occurring within some range. However, you can use
conditional formatting also to look for duplicate values in a range. Why would you

CHAPTER 1 Learning Basic Data-Analysis Techniques 11



FIGURE 1-2:

Use the Duplicate
Values rule to
highlight
worksheet
duplicates.

want to do that? The main reason is that many range or table columns require
unique values. For example, a column of student IDs or part numbers shouldn’t
have duplicates.

Unfortunately, scanning such numbers and picking out the repeat values is hard.
Not to worry! With conditional formatting, you can specify a font, border, and
background pattern that ensures that any duplicate cells in a range or table stand
out from the other cells. Here’s what you do:

1. selectthe range that you want to check for duplicates.
2. Choose Home=> Conditional Formatting.

3. Choose Highlight Cells Rules =>Duplicate Values.

The Duplicate Values dialog box appears. The left drop-down list has Duplicate
selected by default, as shown in Figure 1-2. However, if you want to highlight all
the unique values instead of the duplicates, select Unique from this list.

A B C D
1 |Code ~|Product Name ~|Cost ~| Quantity|~
2 [NWTB-1 Northwind Traders Chai $13.50 25
3 |INWTCO-3 Northwind Traders Syrup $7.50 50
4 |NWTCO-4 Northwind Traders Cajun Seasoning $16.50 0
5 [NWTO-5 Northwind Traders Olive Oil $16.01 15
6 [NWTIP-6 Northwind Traders Boysenberry Spread $18.75 0
7 |INWTIP-6 Northwind Traders Marmalade S60.75 0
g |NWTDFN-7 Northy DuplicateValues TX )50 0
9 |INWTS-8 Northy Format cells that contain: D.00 0
10 [NWTDEN-14 NorthV [Sigiicste] - | values with |Light Red Fill with Dark Red Text | | /.44 40
11 |[INWTCFV-17 Northy 825 0
12 [NWTBGM-19 |Northy ©nel 5,90 0
13 [NWTBGM-21 [Northwind Traders Scones $7.50 0
14 INWTB-34 Northwind Traders Beer $10.50 23
15 |INWTCM-40 Northwind Traders Crab Meat $13.80 0
16 [NWTSO-41 Northwind Traders Clam Chowder $7.24 0
17 [NWTB-34 Northwind Traders Coffee $34.50 325
18 [NWTCA-48 Northwind Traders Chocolate $9.56 0
19 INWTDEN-51 Northwind Traders Dried Apples $39.75 0

4. Inthe right drop-down list, select the formatting to apply to the cells with
duplicate values.

You can create your own format by choosing the Custom Format command. In
the Format Cells dialog box, use the Font, Border, and Fill tabs to specify the
formatting you want to apply, and then click OK.

5. click ok.

Excel applies the formatting to any cells that have duplicate values in the range.
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Highlighting the top or bottom
values in a range

When analyzing worksheet data, looking for items that stand out from the norm
is often useful. For example, you might want to know which sales reps sold the
most last year, or which departments had the lowest gross margins. To quickly
and easily view the extreme values in a range, you can apply a conditional format
to the top or bottom values of that range.

You can apply such a format by setting up a top/bottom rule, in which Excel applies
a conditional format to those items that are at the top or bottom of a range of
values. For the top or bottom values, you can specify a number, such as the top 5
or 10, or a percentage, such as the bottom 20 percent. Here’s how it works:

1.
2.
3.

Select the range you want to work with.
Choose Home > Conditional Formatting.

Choose Top/Bottom Rules and then select the type of rule you want to
create.

You have six rules to mess with:

Top 10 Items: Applies the conditional format to cells that rank in the top X,
where X is a number that you specify (the default is 10).

Top 10 %: Applies the conditional format to cells that rank in the top X %,
where X is a number that you specify (the default is 10).

Bottom 10 Items: Applies the conditional format to cells that rank in the
bottom X, where X is a number that you specify (the default is 10).

Bottom 10 %: Applies the conditional format to cells that rank in the
bottom X %, where X is a number that you specify (the default is 10).

Above Average: Applies the conditional format to cells that rank above the
average value of the range.

Below Average: Applies the conditional format to cells that rank below the
average value of the range.

A dialog box appears, the name of which depends on the rule you selected in
Step 3. For example, Figure 1-3 shows the dialog box for the Top Ten Items
rule.

Type the value to use for the condition.

You can also click the spin buttons that appear to the right of the text box.
Note that you don't need to enter a value for the Above Average and Below
Average rules.

CHAPTER 1 Learning Basic Data-Analysis Techniques
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A B C D
1 Sales Rep 2017 Sales 2018 Sales
2 Nancy Freehafer $996,336 5$960,492
3 Andrew Cencini $606,731| S$577,983
4 lan Kotas $622,781| S$967,580
5 Mariya Sergienko $765,327 S$771,399
6 Steven Thorpe $863,589( S827,213
7 Michael Neinner $795,518 S$669,394
g Top 10 Items ? X 740 5626,945
g Format cells that rank in the TOP: 059 $574,472
10 5 2] witn |Light Red Fill with Dark Rea Text |- | 380| $827,932
11 623| $569,609
12 Cancel | 777| $558,601
13 Paul Durbin $685,091| $692,182
14 Andrea Granek $540,484| $693,762
FIGURE 1-3: 15 Charles ﬁfster $650,733| $823,034
16 Karen Reilly $509,863| $511,569
TheTop 10 tems |, Karen Munson $503,699|  $975,455
dialog boxwith 1,4 Vince Voyatzis $630,263| $599,514
thetop Svalues 44 Paul Sellars $779,722| $596,353
highlighted.
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match your condition.

When you set up your top/bottom rule, select a format that ensures that the
cells that meet your criteria will stand out from the other cells in the range. If
none of the predefined formats suits your needs, you can always choose
REMEMBER Custom Format and then use the Format Cells dialog box to create a suitable
formatting combination. Use the Font, Border, and Fill tabs to specify the

In the right drop-down list, select the formatting to apply to cells that

formatting you want to apply, and then click OK.

6. Click OK.

Excel applies the formatting to cells that meet the condition you specified.

Analyzing cell values with data bars

In some data-analysis scenarios, you might be interested more in the relative
values within a range than the absolute values. For example, if you have a table of
products that includes a column showing unit sales, you might want to compare

the relative sales of all products

Comparing relative values is often easiest if you visualize the values, and one of
the easiest ways to visualize data in Excel is to use data bars, a data visualization
feature that applies colored horizontal bars to each cell in a range of values; these
bars appear “behind” (that is, in the background of) the values in the range. The
length of the data bar in each cell depends on the value in that cell: the larger the

value, the longer the data bar.
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