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What will you learn from this book?

Do you use Excel for simple lists but get lost when it comes to func-
tions? Would you like to be able to do something useful with all that
data, like a real Excel power user? Head First Excel will revolutionize
the way you use information in your life, taking your spreadsheet
skills from rudimentary to sophisticated. You'll see how to incorpo-
rate Excelinto everyaspect of your workflow, from making calculations
across a number of worksheets and performing exploratory analysis
with pivot tables, to optimizing outcomes with Goal Seek and pre-
senting your conclusions with polished data visualizations.

Whether you're completely new to Excel or a more experienced user
looking to make Excel work better for you, Head First Excel will help
you organize your information, think through complex data prob-
lems, and present analysis elegantly.
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What's so special about this book?

We think your time is too valuable to waste struggling with new con-
cepts. Using the latest research in cognitive science and learning

theory to craft a multi-sensory learning experience, Head First Excel
uses a visually rich format designed for the way your brain works,
not a text-heavy approach that puts you to sleep.
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“TUnlock your Excel
superpowers with
Michael Milton's Head
First Excel. Excel’s many
features can seem intimi-
dating; Michael cuts
through the complexity
and teaches you to bend
Excel to your will.”

Bill Mietelskz,
Software engineer

“Like other Head First
books, Head First Excel
is an approachable mix
of knowledge, business
situations, and humor.
Need to create formulas?
Need to make reports,
charts, or pivot tables?
Head First Excel gives
you the goods to help
you excel at Excel!”

Ken Bluttman,
www. kenbluttman.com

* Head First Excel shows
how to fully utilize some
of the best features Excel
has to offer to improve
productivity and data
analysis skills.”

Anthony Rose,
President, Support Analytics
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Advance Praise for Head First Excel

“Head First Excel is awesome! Like other Head First books, it’s a very approachable mix of knowledge,
business situations, and humor. Not only do you learn all you need to know about Excel, but you also
get to learn some real business lingo and smarts as well. Need to create formulas? Need to make reports,
charts, or pivot tables? This is the book for you. Head First Excel gives you the goods and will help you
excel at Excel!”

— Ken Bluttman, www. kenbluttman.com

“Head First Excel shows how to fully utilize some of the best features Excel has to offer to improve
productivity and data analysis skills. If I've been using Excel for over 10 years and still found many useful
topics, so can you, regardless of your experience level.”

— Anthony Rose, President, Support Analytics

“Do you use Excel to keep lists and calculate the occasional budget? Would you like to dive deeper and
learn how Excel can give you an edge in your daily workflow? Unlock your Excel superpowers with
Michael Milton’s Head First Excel. You’ll learn to create data visualizations and design spreadsheets that
make your point and get you noticed. Discover how to easily audit complex formulas written by others,
so you can quickly validate (or call ‘B.S.” on) their calculations. Build models that optimize your business
and/or finances based on all possible scenarios. Excel’s many features can seem intimidating; Michael
cuts through the complexity and teaches you to bend Excel to your will.”

— Bill Mietelski, software engineer



Praise for other Head First books

“Kathy and Bert’s Head First fava transforms the printed page into the closest thing to a GUI you've ever
seen. In a wry, hip manner, the authors make learning Java an engaging ‘what’re they gonna do next?’

experience.”
—Warren Keuffel, Software Development Magazine

“Beyond the engaging style that drags you forward from know-nothing into exalted Java warrior status, Head
Furst Java covers a huge amount of practical matters that other texts leave as the dreaded ‘exercise for the
reader.” It’s clever, wry, hip and practical—there aren’t a lot of textbooks that can make that claim and live up
to it while also teaching you about object serialization and network launch protocols.”

—Dr. Dan Russell, Director of User Sciences and Experience Research

IBM Almaden Research Center (and teaches Artificial Intelligence at
Stanford University)

“It’s fast, irreverent, fun, and engaging, Be careful—you might actually learn something!”

—LKen Arnold, former senior engineer at Sun Microsystems
Coauthor (with James Gosling, creator of Java),
The Java Programming Language

“I feel like a thousand pounds of books have just been lifted off of my head.”
—Ward Cunningham, inventor of the Wiki and founder of the Hillside Group

“Just the right tone for the geeked-out, casual-cool guru coder in all of us. The right reference for practi-
cal development strategies—gets my brain going without having to slog through a bunch of tired, stale
professor-speak.”

—Travis Kalanick, founder of Scour and Red Swoosh

Member of the MIT TR100

“There are books you buy, books you keep, books you keep on your desk, and thanks to O’Reilly and the
Head First crew, there is the penultimate category, Head First books. They’re the ones that are dog-eared,
mangled, and carried everywhere. Head First SQL is at the top of my stack. Heck, even the PDF I have
for review is tattered and torn.”

— Bill Sawyer, ATG Curriculum Manager, Oracle

“This book’s admirable clarity, humor, and substantial doses of clever make it the sort of book that helps
even nonprogrammers think well about problem solving.”

—Cory Doctorow, co-editor of Boing Boing
Author, Down and Out in the Magic Kingdom and
Someone Comes to Town, Someone Leaves Town



Praise for other Head First books
“I received the book yesterday and started to read it...and I couldn’t stop. This is definitely trés ‘cool.” It
is fun, but they cover a lot of ground and they are right to the point. 'm really impressed.”

— Erich Gamma, IBM Distinguished Engineer
Coauthor, Design Patterns

“One of the funniest and smartest books on software design I've ever read.”

— Aaron LaBerge, VP Technology, ESPN.com

“What used to be a long, trial-and-error learning process has now been reduced neatly into an engaging
paperback.”

— Mike Davidson, CEO, Newsvine, Inc.

“Elegant design 1s at the core of every chapter here, each concept conveyed with equal doses of
pragmatism and wit.”

— Ken Goldstein, Executive Vice President, Disney Online

“I O Head First HIML with CSS & XHTML—it teaches you everything you need to learn in a ‘fun coated’
format.”

— Sally Applin, UI designer and artist

“Usually when reading through a book or article on design patterns, I'd have to occasionally stick myself
in the eye with something just to make sure I was paying attention. Not with this book. Odd as it may
sound, this book makes learning about design patterns fun.

“While other books on design patterns are saying, ‘Bueller... Bueller... Bueller,” this book is on the float
belting out ‘Shake it up, baby!”

— Eric Wuehler

“I literally love this book. In fact, I kissed this book in front of my wife.”

— Satish Kumar
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Wouldn't it be dreamy if
there was a book on Excel that
could turn me into an expert
while keeping me engaged and
entertained? But it's probably
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the author

Author of Head First Excel

When Michael Milton’s friends were
programming in BASIC and playing Leisure

Suit Larry back in the 80s, he was creating
charts in SuperCalc.

. . J His career has consisted mainly of helping
Michael Milton people out by showing up with the right

spreadsheet at the right moment, and he
hopes that after reading Head First Excel, you’ll
have the same experience.

When he’s not in the library or the bookstore,
you can find him running, taking pictures,
brewing beer, or blogging at michaelmilton.net.
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Your brain on Excel. Here you are trying to learn something, while here
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Introduction to formulas
Excel’s real power

We all use Excel to keep lists.
And when it comes to lists, Excel does a great job. But the real Excel ninjas are

people who have mastered the world of formulas. Using data well is all about

executing the calculations that will tell you what you need to know, and formulas

do those calculations, molding your data into something useful and illuminating.

you know your formulas, you can really make your numbers sing.

Can you live it up on the last night of your vacation?

Here’s what you budgeted and what you spent

Excel is great for keeping records...

Formulas work with your data

References keep your formulas working even if your data changes
Check your formulas carefully

Refer to a bunch of cells using a range

Use SUM to add the elements in a range

When you copy and paste a formula, the references shift

Excel formulas let you drill deep into your data

Everyone has plenty of cash left for a food-filled night
in New York City!
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visual design
Spreadsheets as art

Most people usually use Excel for page layout.

A lot of formula-writing masters, who are familiar with just how powerful Excel can be,

contents

are shocked that people “just” use the software for showing information with a grid. But

Excel, especially in its more recent versions, has become quite handy as a page layout

tool. You’re about to get comfortable with some important and not-so-obvious Excel

tools for serious visual design.

CRMTreak needs to present their financials to analysts

The dollar sign is part of your cell’s formatting

- i How to format your data
— = \ The boss approves!
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references
Point in the right direction

A formula is only as good as its references.

No matter how creative and brilliant your formula is, it won’t do you much good

if it does not point to the correct data. It's easy to get references right for short,
individual formulas, but once those formulas get long and need to be copied, the
chance of reference mistakes increases dramatically. In this chapter, you’ll exploit
absolute and relative references as well as Excel's advanced new structured
reference feature, ensuring that no matter how big and numerous your references

are, your formulas will stay tight and accurate.

MIN returns the lowest number in a series 64

Let Excel fill in ranges by starting your formula and using

your mouse 67
Excel got the right answer using a more sophisticated reference 68
Use absolute references to prevent shifting on copy/paste 73
Absolute references give you a lot of options 75
Named ranges simplify your formulas 76
Excel’s Tables make your references quick and easy 82

Structured references are a different dimension of absolute reference 83

Your profitability forecasts proved accurate 88
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cbange your point of view
Sort, zoom, and filter

The details of your data are tantalizing.

But only if you know how to look at them. In this chapter, you'll forget about formatting
and functions and just focus on how to change your perspective on your data. When
you are exploring your data, looking for issues to investigate, the sort, zoom, and filter

tools offer surprising versatility to help you get a grip on what your data contains.

Political consultants need help decoding their fundraising database

90
Find the names of the big contributors 91
Sort changes the order of rows in your data 92
Sorting shows you different perspectives on a large data set 95
See a lot more of your data with Zoom 103
Your client is impressed! 106
Filters hide data you don’t want to see 107
Use Filter drop boxes to tell Excel how to filter your data 108
An unexpected note from the Main Campaign... 109
The Main Campaign is delighted with your work 112
Donations are pouring in! 115
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data types
Make Excel value your values

Excel doesn’t always show you what it’s thinking.
Sometimes, Excel will show you a number but think of it as text. Or it might show
you some text that it sees as a number. Excel will even show you data that is
neither number nor text! In this chapter, you're going to learn how to see data
the way Excel sees it, no matter how it's displayed. Not only will this knowledge
give you greater control over your data (and fewer “What the #$%! is going on?”

experiences), but it will also help you unlock the whole universe of formulas.

Your doctor friend is on a deadline and has broken data 118
Somehow your average formula divided by zero 121
Data in Excel can be text or numbers 122
The doctor has had this problem before 125
You need a function that tells Excel to treat your text as a value 126
A grad student also ran some stats...and there’s a problem 132
Errors are a special data type 135
Now you’re a published scientist 140
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dates and times
Stay on time

Dates and times in Excel are hard.

Unless you understand how Excel represents them internally. All of us at one point or
another have had to do calculations involving these types of figures, and this chapter
will give you the keys to figuring out how many days, months, years, and even
seconds there are between two dates. The simple truth is that dates and times are a
really special case of the data types and formatting that you already know. Once you

master a couple of basic concepts, you'll be able to use Excel to manage scheduling

flawlessly.
Do you have time to amp up your training for
the Massachusetts Marathon? 142
VALUE() returns a number on dates stored as text 146
Excel sees dates as integers 147
Subtracting one date from another tells you the number of days
between the two dates 148
When subtracting dates, watch your formatting 152
Looks like you don’t have time to complete training before a 10K 153
Coach has a better idea 154
DATEDIF() will calculate time between dates using a variety
You give the formula your text. of measures 156

Coach is happy to have you in her class 161

=VALUE( A 4 ) Excel represents time as decimal numbers from 0 to 1 162
Coach has an Excel challenge for you 165
You qualified for the Massachusetts Marathon 167

Excel reads the text
value and sees that it’s
really a number

The formula returns
a number.
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finding functions
Mine Excel’s features on your own

Excel has more functions than you will ever use.

Over many years and many versions, the program has accumulated specialized
functions that are terribly important to the small group of people who use them.
That’s not a problem for you. But what is a problem for you is the group of
functions that you don’t know but that are useful in your work. Which functions
are we talking about? Only you can know for sure, and you're about to learn some
tips and techniques to finding quickly the formulas you need to get your work done

efficiently.

Should you rent additional parking? 170
You need a plan to find more functions 173
Excel’s help screens are loaded with tips and tricks 174
Here’s the convention center’s ticket database for the next month 178
Anatomy of a function reference 183
The Dataville Convention Center COO checks in... 185
Functions are organized by data type and discipline 186
Your spreadsheet shows ticket counts summarized for each date 192

Box tickets for you! 195
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formula auditing
Visualize your formulas

Excel formulas can get really complicated.

And that is the point, right? If all you wanted to do was simple calculation, you'd be fine
with a paper, pen, and calculator. But those complicated formulas can get unwieldy—
especially ones written by other people, which can be almost impossible to decipher

if you don’t know what they were thinking. In this chapter, you'll learn to use a simple
but powerful graphical feature of Excel called formula auditing, which will dramatically

illustrate the flow of data throughout the models in your spreadsheet.

Should you buy a house or rent? 198
Use Net Present Value to discount future costs to today’s values 202
The broker has a spreadsheet for you 205
Models in Excel can get complicated 206
Formula auditing shows you the location of your formula’s

arguments 208
Excel’s loan functions all use the same basic elements 212

The PMT formula in the broker’s spreadsheet calculates your

monthly payment 213
Formulas must be correct, and assumptions must be reasonable 218
The broker weighs in... 222
Your house was a good investment! 225

Purchase
price

Other costs/
gains

Mortgage
NPV

xvii
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charts
Graph your data

Who wants to look at numbers all the time?

Very often a nice graphic is a more engaging way to present data. And sometimes
you have so much data that you actually can’t see it all without a nice graphic.
Excel has extensive charting facilities, and if you just know where to click, you'll

unlock the power to make charts and graphs to display your data with drama and

lucidity.

Head First Investments needs charts for its investment report 228
Create charts using the Insert tab 231
Use the Design and Layout tabs to rework your chart 232
Your pie chart isn’t going over well with the corporate

graphic artist 236
You’re starting to get tight on time... 247

Your report was a big success. .. 249




what it analysis
Alternate realities

Things could go many different ways.

table

contents

There are all sorts of quantitative factors that can affect how your business will work,

how your finances will fare, how your schedule will manage, and so forth. Excel excels

at helping you model and manage all your projections, evaluating how changes in those

factors will affect the variables you care about most. In this chapter, you'll learn about

three key features—scenarios, Goal Seek, and Solver—that are designed to make

assessing all your “what ifs” a breeze.

Should your friend Betty advertise?

252

Betty has projections of best and worst cases for different
ad configurations

Scenarios helps you keep track of different inputs to the same model
Scenarios saves different configurations of the elements that change
Betty wants to know her breakeven

Goal Seek optimizes a value by trying a bunch of different candidate

values

Betty needs you to add complexity to the model

Solver can handle much more complex optimization problems
Do a sanity check on your Solver model

Solver calculated your projections

Betty’s best-case scenario came to pass...
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text functions
Letters as data

Excel loves your numbers, but it can also handle your
text.

It contains a suite of functions designed to enable you to manipulate text data.
There are many applications to these functions, but one that all data people must
deal with is what to do with messy data. A Iot of times, you'll receive data that isn’t
at all in the format you need it to be in—it might come out of a strange database,
for example. Text functions shine at letting you pull elements out of messy data so

that you can make analytic use of it, as you're about to find out....

Your database of analytic customers just crashed! 280
Here’s the data 281
Text to Columns uses a delimiter to split up your data 282
Text to Columns doesn’t work in all cases 285
Excel has a suite of functions for dealing with text 286
LEFT and RIGHT are basic text extraction functions 289
You need to vary the values that go into the second argument 291
Business is starting to suffer for lack of customer data 293
This spreadsheet is starting to get large! 297
FIND returns a number specifying the position of text 298
Text to Golumns sees your formulas, not their results 302
Paste Special lets you paste with options 302
Looks like time’s running out... 305

-~ F’ N D( Your data crisis is solved! 308
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pivot tables
Hardcore grouping

Pivot tables are among Excel’s most powerful features.
But what are they? And why should we care? For Excel newbies, pivot tables can
also be among Excel's most intimidating features. But their purpose is quite simple:
to group data quickly so that you can analyze it. And as you’re about to see,
grouping and summarizing data using pivot tables is much faster than creating
the same groupings using formulas alone. By the time you finish this chapter, you'll

be slicing and dicing your data in Excel faster than you’d ever thought possible.

Head First Automotive Weekly needs an analysis for their annual

car review issue 310
You've been asked to do a lot of repetitive operations 313
Pivot tables are an incredibly powerful tool for summarizing data 314

Pivot table construction is all about previsualizing where your fields

should go 316
The pivot table summarized your data way faster than formulas

would have 320
Your editor is impressed! 322
You're ready to finish the magazine’s data tables 326
Your pivot tables are a big hit! 330

Lots of raw data

Field1 Field2 Field3 Field4 Field5 Field6 Field7 Field8 Field9
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booleans
TRUE and FALSE

There’s a deceptively simple data type available in Excel.
They're called Boolean values, and they're just plain oI’ TRUE and FALSE. You
might think that they are too basic and elementary to be useful in serious data
analysis, but nothing could be further from the truth. In this chapter, you'll plug
Boolean values into logical formulas to do a variety of tasks, from cleaning up

data to making whole new data points.

Are fishermen behaving on Lake Dataville? 332
You have data on catch amounts for each boat 333
Boolean expressions return a result of TRUE or FALSE 334
IF gives results based on a Boolean condition 334

Your IF formulas need to accommodate the complete naming scheme 336

Summarize how many boats fall into each category 343
COUNTITES is like COUNTIE only way more powerful 346
When working with complex conditions, break your formula apart

into columns 350
Justice for fishies! 356
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segmentation
Slice and dice

Get creative with your tools.

You've developed a formidable knowledge of Excel in the past 13 chapters, and by
now you know (or know how to find) most of the tools that fit your data problems.
But what if your problems don’t fit those tools? What if you don’t even have the
data you need all in one place, or your data is divided into categories that don't fit
your analytical objectives? In this final chapter, you'll use lookup functions along
with some of the tools you already know to slice new segments out of your data

and get really creative with Excel’s tools.

You are with a watchdog that needs to tally budget money 358

Here’s the graph they want 359

Here’s the federal spending data, broken out by county 360

Sometimes the data you get isn’t enough 363

Your problems with region are bigger 365

Here’s a lookup key 366

VLOOKUP will cross-reference the two data sources 367

Create segments to feed the right data into your analysis 374

e Per Houschld Pecderal Spening, 2007 Geopolitical Grunts would like a little more nuance 376
You've enabled Geopolitical Grunts to follow the money trail... 380

: Leaving town... 381
ﬂ D It’s been great having you here in Dataville! 381
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Auverage per house hol ledaral s0endng, 2008

- Bt = .

XXiii



table of contents

lettovers
The Top Ten Things (we didn’t cover)

You’ve come a long way.
But Excel is a complicated program, and there’s so much left to learn. In this appendix,
we’ll go over 10 items that there wasn’t enough room to cover in this book, but should

be high on your list of topics to learn about next.

#1: Data analysis 384
#2: The format painter 385
#3: The Data Analysis ToolPak 386
#4: Array formulas 386
#5: Shapes and SmartArt 387
#6: Controlling recalculation and performance tuning 388
#7: Connecting to the Web 389
#8: Working with external data sources 389
#9: Collaboration 390
#10: Visual Basic for Applications 390

install excel’s solver
The Solver

Some of the best features of Excel aren’t installed by default.
That'’s right, in order to run the optimization from Chapter 10, you need to activate the
Solver, an add-in that is included in Excel by default but not activated without your

initiative.

Install Solver in Excel 392
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how to use this book
Intro

I can't believe
they put that in
an Excel book.

ning ﬂucs{:'lon:

n £his section we answer the bur

“So why DID they ?u{: that in an Extel book?”
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how to use this
Who is this book for?
If you can answer “yes” to all of these:

o Have you never used Excel at all, or used it a little but
never done anything powerful with it?

e Do you have basic software skills like opening and
closing files, and copying and pasting text?

9 Do you prefer stimulating dinner party conversation to dry,
dull, academic lectures?

this book is for you.

Who should probably back away from this book?

If you can answer “yes” to any of these:

o Have you already learned most of Excel's functions but
need a solid reference?

e Are you looking to do higher-level programming in Excel
with macros and Visual Basic for Applications?

e Are you afraid to try something different? Would you
rather have a root canal than mix stripes with plaid? Do
you believe that a technical book can’t be serious if it
anthropomorphizes Boolean functions and pivot tables?

this book is not for you. “w

FNO‘{:C “"rom ma\rkc{:ihgf this book
IS Yor anyone with a tredit cavd.]
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We know what youte thinking

“How can this be a serious Excel book?”
“What’s with all the graphics?”

“Can I actually learn it this way?”

We know what your brain is thinking

Your brain craves novelty. It’s always searching, scanning, waiting for something
unusual. It was built that way, and it helps you stay alive.

So what does your brain do with all the routine, ordinary, normal things
you encounter? Everything it can to stop them from interfering with the
brain’s real job—recording things that matter. It doesn’t bother saving the
boring things; they never make it past the “this is obviously not important”
filter.

How does your brain know what’s important? Suppose you'’re out for a day
hike and a tiger jumps in front of you, what happens inside your head and

body?
Great. Only 400

more dull, dry,
boring pages.

Neurons fire. Emotions crank up. Chemicals surge.

And that’s how your brain knows...

This must be important! Don’t forget it!

But imagine you’re at home, or in a library. It’s a safe, warm, tiger-free zone. \/our \J‘fa.‘\;\g o Q
You're studying. Getting ready for an exam. Or trying to learn some tough  Hlinks T . O
technical topic your boss thinks will take a week, 10 days at the most. worth savindy

Just one problem. Your brain’s trying to do you a big favor. It’s trying to
make sure that this obviously non-important content doesn’t clutter up scarce
resources. Resources that are better spent storing the really ig things.
Like tigers. Like the danger of fire. Like how you should never have
posted those “party” photos on your Facebook page. And there’s no
simple way to tell your brain, “Hey brain, thank you very much, but
no matter how dull this book 1s, and how little I'm registering on the
emotional Richter scale right now, I really do want you to keep this
stuff around.”
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We think of a “Head First’ reader as a learner.

So what does it take to learn something? First, you have to getit, then make sure
you don’t forgetit. It's not about pushing facts into your head. Based on the latest
research in cognitive science, neurobiology, and educational psychology, learning

takes a lot more than text on a page. We know what turns your brain on.

some of the Head First learning principles:

Make it visual.Images are far more memorable than words alone, and make

learning much more effective (up to 89% improvement in recall and transfer studies).

It also makes things more understandable. Put the words within or near the

graphics they relate to, rather than on the bottom or on another page, and learners

will be up to twice as likely to solve problems related to the content.

Use a conversational and personalized style. In recent studies, students performed up

to 40% better on post-learning tests if the content spoke directly to the reader, using a first-person,

conversational style rather than taking a formal tone. Tell stories instead of lecturing. Use casual

language. Don’t take yourself too seriously. Which would you pay more attention to: a

stimulating dinner party companion, or a lecture?

Get the learner to think more deeply. In other words, unless you
actively flex your neurons, nothing much happens in your head. A reader has to

be motivated, engaged, curious, and inspired to solve problems, draw conclusions,

and generate new knowledge. And for that, you need challenges, exercises, and thought-

provoking guestions, and activities that involve both sides of the brain and multiple senses.

Get—and keep—the reader’s attention. we've all had the”l really want to learn this but
| can't stay awake past page one” experience. Your brain pays attention to things that are out of the

ordinary, interesting, strange, eye-catching, unexpected. Learning a new, tough,

technical topic doesn't have to be boring. Your brain will learn much more quickly

if it's not.

Touch their emotions. We now know that your ability to remember

something is largely dependent on its emotional content. You remember what

you care about. You remember when you feel something. No, we're not talking

heart-wrenching stories about a boy and his dog. We're talking emotions like

surprise, curiosity, fun, “what the...?" and the feeling of “l Rule!” that comes

when you solve a puzzle, learn something everybody else thinks is hard, or
realize you know something that“I'm more technical than thou” Bob from

engineering doesn't.
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Metacognition: thinking about thinking

If you really want to learn, and you want to learn more quickly and more

I wonder how
I can trick my brain
into remembering
this stuff....

deeply, pay attention to how you pay attention. Think about how you think.
Learn how you learn.

Most of us did not take courses on metacognition or learning theory when we
were growing up. We were expected to learn, but rarely laught to learn.

But we assume that if you’re holding this book, you really want to learn about 0
Excel. And you probably don’t want to spend a lot of time. If you want to
use what you read in this book, you need to remember what you read. And for
that, you've got to understand it. To get the most from this book, or any book
or learning experience, take responsibility for your brain. Your brain on this
content.

The trick is to get your brain to see the new material you’re learning as
Really Important. Crucial to your well-being. As important as a tiger.
Otherwise, you're in for a constant battle, with your brain doing its best to
keep the new content from sticking.

So just how DO you get your brain to treat Excel like
it was a hungry tiger?

There’s the slow, tedious way, or the faster, more effective way. The
slow way is about sheer repetition. You obviously know that you are able to learn

and remember even the dullest of topics if you keep pounding the same thing into your
brain. With enough repetition, your brain says, “This doesn’t fee/ important to him, but he
keeps looking at the same thing over and over and over, so I suppose it must be.”

The faster way is to do anything that increases brain activity, especially different
types of brain activity. The things on the previous page are a big part of the solution,
and they’re all things that have been proven to help your brain work in your favor. For
example, studies show that putting words within the pictures they describe (as opposed to
somewhere else on the page, like a caption or in the body text) causes your brain to try
to make sense of how the words and picture relate, and this causes more neurons to fire.
More neurons firing = more chances for your brain to gef that this is something worth
paying attention to, and possibly recording;

A conversational style helps because people tend to pay more attention when they
perceive that they’re in a conversation, since they’re expected to follow along and hold up
their end. The amazing thing is, your brain doesn’t necessarily care that the “conversation”
is between you and a book! On the other hand, if the writing style is formal and dry, your
brain perceives it the same way you experience being lectured to while sitting in a roomful
of passive attendees. No need to stay awake.

But pictures and conversational style are just the beginning....
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how to use this

Here’s what WE did:

We used pictures, because your brain is tuned for visuals, not text. As far as your brain’s
concerned, a picture really «s worth a thousand words. And when text and pictures work
together, we embedded the text i the pictures because your brain works more effectively
when the text is withuin the thing the text refers to, as opposed to in a caption or buried in the
text somewhere.

We used redundancy, saying the same thing in different ways and with different media types,
and multiple senses, to increase the chance that the content gets coded into more than one area
of your brain.

We used concepts and pictures in unexpected ways because your brain is tuned for novelty,
and we used pictures and ideas with at least some emotional content, because your brain

1s tuned to pay attention to the biochemistry of emotions. That which causes you to _feel
something is more likely to be remembered, even if that feeling is nothing more than a little
humor, surprise, or interest.

We used a personalized, conversational style, because your brain is tuned to pay more
attention when it believes you’re in a conversation than if it thinks you’re passively listening
to a presentation. Your brain does this even when you’re reading.

We included more than 80 activities, because your brain is tuned to learn and remember
more when you do things than when you read about things. And we made the exercises
challenging-yet-do-able, because that’s what most people prefer.

We used mudtiple learning styles, because you might prefer step-by-step procedures, while
someone else wants to understand the big picture first, and someone else just wants to see

an example. But regardless of your own learning preference, everyone benefits from seeing the
same content represented in multiple ways.

We include content for both sides of your brain, because the more of your brain you
engage, the more likely you are to learn and remember, and the longer you can stay focused.
Since working one side of the brain often means giving the other side a chance to rest, you
can be more productive at learning for a longer period of time.

And we included stories and exercises that present more than one point of view,
because your brain is tuned to learn more deeply when it’s forced to make evaluations and
judgments.

We included challenges, with cxercises, and by asking questions that don’t always have

a straight answer, because your brain is tuned to learn and remember when it has to work at
something, Think about it—you can’t get your body in shape just by watching people at the
gym. But we did our best to make sure that when you’re working hard, it’s on the rght things.
That you’re not spending one extra dendrite processing a hard-to-understand example,
or parsing difficult, jargon-laden, or overly terse text.

We used people. In stories, examples, pictures, etc., because, well, because you’re a person.
And your brain pays more attention to people than it does to things.
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(o2 Heres what YOU can do to bend
g your brain into submission

So, we did our part. The rest is up to you. These tips are a
starting point; listen to your brain and figure out what works
for you and what doesn’t. Try new things.

Cut this out and stick

" it on your rc«crigcra{:ov.

0 Slow down. The more you understand, the G Drink water. Lots of it.

less you have to memorize. Your brain works best in a nice bath of fluid.

Don’t just read. Stop and think. When the book asks Dehydration (which can happen before you ever
you a question, don’t just skip to the answer. Imagine feel thirsty) decreases cognitive function.

that someone really s asking the question. The

more deeply you force your brain to think, the better 0 Listen to your brain.

chance you have of learning and remembering Pay attention to whether your brain is getting

. i overloaded. If you find yourself starting to skim
e Do the exercises. Write your own notes. the surface or forget what you just read, it’s time

We put them in, but if we did them for you, that for a break. Once you go past a certain point, you
would be like having someone else do your workouts won’t learn faster by trying to shove more in, and
for you. And don’t just look at the exercises. Use a you might even hurt the process.

pencil. There’s plenty of evidence that physical

activity a/ule learning can increase the learning e Feel something.

e Read the “There are No Dumb Questions.” Your brain needs to know that this matters. Get
) involved with the stories. Make up your own

captions for the photos. Groaning over a bad joke
is still better than feeling nothing at all.

That means all of them. They’re not optional
sidebars, they’re part of the core content!

Don’t skip them.
e Make this the last thing you read before bed. e Get your hands dirty!
Or at least the last challenging thing. There’s only one way to learn about Excel: get
Part of the learning (especially the transfer to your hands dirty. And that’s what youre going to
long-term memory) happens a/%ryou put the book do throughout this book. Excel 1s a skill, and the
down. Your brain needs time on its own, to do more only way to get good at it is to practice. We’re going
processing. If you put in something new during that to give you a lot of practice: every chapter has
processing time, some of what you just learned will exercises that pose a problem for you to solve. Don’t
be lost. just skip over them—a lot of the learning happens
when you solve the exercises. We included a solution
e Talk about it. Out loud. to each exercise—don’t be afraid to peek at the
Speaking activates a different part of the brain. If solution if you get stuck! (It’s easy to get snagged
you’re trying to understand something, or increase on something small.) But try to solve the problem
your chance of remembering it later, say it out loud. before you look at the solution. And definitely get it
Better still, try to explain it out loud to someone else. working before you move on to the next part of the
You’ll learn more quickly, and you might uncover book.

ideas you hadn’t known were there when you were
reading about it.
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Read Me

This is a learning experience, not a reference book. We deliberately stripped out everything
that might get in the way of learning whatever it is we’re working on at that point in the
book. And the first time through, you need to begin at the beginning, because the book
makes assumptions about what you’ve already seen and learned.

Excel mastery is about rocking out with formulas.

A lot of books on Excel are little more than fancy restatements of the Help files that give as
much weight to formulas as they do to all of Excel’s other features. The thing is, the people
who are the most skillful users of Excel are the ones who really, really know formulas. So
this book was written to have you constantly using and learning new functions to make
your formulas powerful.

This book uses Excel 2007 for Windows, but you can use other
versions of Excel.

Excel 2007 for Windows was notable for its major user interface redesign, but it also
included features like structured references that are really useful. So useful, in fact,
that some of those features made it into Head First Excel, even though not everyone has
upgraded yet. But even if you haven’t upgraded, don’t sweat it: you can just skip over those
sections and not have too much trouble, because...

Most of the important stuff you need to know about Excel has
been in the software for years.

There are some formulas and features that are new to Excel 2007 and 2010, but the basics
of formulas are old school. So don’t sweat it if you’re not ready to drop the cash to upgrade
(although you should eventually).

Excel 2008 for Mac doesn’t have all the features of Excel 2007 for
Windows.

You’d think that the 2008 software would have everything the 2007 software has and
more, right? Well, not really. While Excel 2008 for Mac came out after Excel 2007 for
Windows, there’s still spotty support for some of the new Excel 2007 features. It’ll all get
ironed out in future versions of Excel for Mac, we’re sure!
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You can download data in both .xIsx and .xls format.

In this book there are a lot of situations where you’ll need to download data in order
to do the exercise. Suppose you’re using an early version of Excel that doesn’t read the
newer .xIsx file format that’s used most frequently in Head First Excel. It’s no problem:
just download the file using the .xls extension. Both versions of the files are on the
O’Reilly website, but remember that a lot of the newer Excel features will be absent
from the .xIs versions.

The activities are NOT optional.

The exercises and activities are not add-ons; they’re part of the core content of the book.
Some of them are to help with memory, some are for understanding, and some will help
you apply what you've learned. Don’t skip the exercises. The crossword puzzles are
the only thing you don’t ave to do, but they’re good for giving your brain a chance to
think about the words and terms you’ve been learning in a different context.

The redundancy is intentional and important.

One distinct difference in a Head First book is that we want you to really get it. And we
want you to finish the book remembering what you’ve learned. Most reference books
don’t have retention and recall as a goal, but this book is about learning, so you’ll see some
of the same concepts come up more than once.

The book doesn’t end here.

We love it when you can find fun and useful extra stuff on book companion sites. You’ll
find extra stuff’ on networking at the following URL:
http:/ /www.headfirstlabs.com/books/hfexcel/

The Brain Power exercises don’t have answers.

For some of them, there is no right answer, and for others, part of the learning
experience of the Brain Power activities is for you to decide if and when your answers
are right. In some of the Brain Power exercises, you will find hints to point you in the
right direction.

xxxiii



the review team

The technical review team

Tony Rose

Bill Mietelski

Ken Bluttman

Technical reviewers:

Bill Mietelski is a software engineer and a three-time Head First technical reviewer. He can’t wait to run a data
analysis on his golf stats to help him win on the links.

Anthony Rose has been working in the data analysis field for nearly 10 years and is currently the president of
Support Analytics, a data analysis and visualization consultancy. Anthony has an MBA concentrated in management
and a finance degree, which is where his passion for data and analysis started. When he isn’t working, he can normally
be found on the golf course in Columbia, Maryland, lost in a good book, savoring a delightful wine, or simply enjoying
time with his young girls and amazing wife.

Ken Bluttman is the author of over a dozen computer and other nonfiction titles. His “other career” is working as a
web developer. Visit Ken at www.kenbluttman.com.
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1 introduction to Yormulas

*

x
Excel’s real powe:;g *

of here, I'm totally going
to get a computer to solve
this sort of problem.

Imnqpqrsfuywxy”

k f-?fﬂ*‘f.ﬁ?f wrye

We all use Excel to keep lists.

And when it comes to lists, Excel does a great job. But the real Excel ninjas are people
who have mastered the world of formulas. Using data well is all about executing the
calculations that will tell you what you need to know, and formulas do those calculations,
molding your data into something useful and illuminating. If you know your formulas, you

can really make your numbers sing.

this is a new chapter



eatin nyc

Can you live it up on the last
night of your vacation?

It’s your last night in New York City on a vacation
you've taken with your friends Bob and Sasha.
You’ve had a great time and really enjoyed the city.

But you’ve also spent plenty of money, and now the
three of you want to see if you have enough left to
go to a nice restaurant on your last night.

We'd better
straighten out
our finances.

Finances? I hope
one of you has been
keeping frack.

Bob

2 Chapter 1



Here’s what you budgeted
and what you spent

You’ve been handling expenses by having This is how muth You
only one of you pay at a time. Instead of decided Yyou wanted
splitting up every check at every restaurant, to spend on food.

you all figured you’d settle up later.

Now you need to settle up and decide
whether you have any more money left in
your budget for a big meal.

I spent $61. Can we keep
better records this time?

8400

formulas

Your NYC food
budget:

I spent $296.

| r,&arpan your penci

e How would you record your calculations?

o What approach would you take to splitting up your expenses?




record it in excel

— (gohar r pencil
.&afm ywﬂolgfiun

o What approach would you take to splitting up your expenses?

\Hcrc are some basic approathes...

Your answers might be diffecent.

Excel is great for keeping records... Vo can ke o oF £

Extel spreadsheets.

People often use Excel to keep permanent
records of their data. The program is a
great way to take a snapshot of your data
and thinking at a certain point in time.

oo
With your budgeting calculations set up in L ama— m—
an Excel spreadsheet, you’ll be able to show romae |
. P irwe o Fgimes ey Den Gwew dww W - O
your frlf:nds exactly how you came to your = oy
conclusions about how you should split up TR
the expenses. P irwe o Fgimes ey Dey Geew dww W - O %
ra - fa _"_.
A B C c N
1 Person Budget
2 You 5400
3 Bob 5350
4 Sasha L850
e ety G Sher
i - i -

You never know when \/ou'“ need +o

90 back and check your stats ..but Excel is at its most powerful
when you use it to crunch numbers.
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Formulas work with your data

To add up and divide what you spent,
you use formulas.
Heve are two of your

Say you want to add together the
vestaurant bills.

totals from the two bills on the right.
Here’s the formula you’d use.

This is a formula.

/_/L >

formulas

=66 + 11

C Salad
The \7|us is ﬁov' addition.

Baccala
Frutti di Mare

Tom’s Restaurant

Coffee
Coffee
Coffee
Big Breakfast
Eggs & Bacon
Pancakes
Fruit cup

Tip
Total

upa

Here are your bills. Olives
The equals sign tells Excel Bagna Cauda
to expect a tormula. Spaghetti alla Carbonara
Excel has a large variety of formulas you Eggplant Parm

can use to make calculations, from basic
addition to highly specialized engineering Total
and statistical tools.

Tip

$2
$2
$2
$14
$15

$7
$20
$19
$6
$20
$15
$8
$21

spent $61 and Sasha spent $296. You spent $332.

Exercise

-
Each box on the grid :
is called a “cell.”

Open Excel and write the formula that adds up the total you all spent together. Remember, Bob
= Be— Be sure o wateh what happens
here in the formula bav-

Type Yyour Lormula in cell Al

Remember to use the = sign.




your first formula

Es:e@i'-je
Lution

You just typed a formula to calculate how much you and your friends spent in total. What
did you find?

What Sasha spent
What You spent

\/ou aren’t limited to adding
{:wo numbcrs,' \/ou tan add as
many numbers as you like.

K |

When you Jc\/\?c the formula, you
tan see the output both inside this
cell and inside the Lormula bar. —

When You press Return, eell Al
shows the caleulated answer...

~but if you highlight cell Al
a9ain, the formula bar shows
‘[‘)\c (:o\rmula )'ou w\ro‘{:&

Wherpt Lo

romne I B i (]
P e Y
1 BT =

1 —= 3 o Dy =
e e || e | e =

[ — My | viem

== b
S e Hen
g e = T

e LT

i Vi

A1 = 3

A B
G329

JE | AR Fid

Now you just need to split
up the grand total among
the three of you.

.
I:dmmhul‘un—r

And that means dividing the $689
total you spent by three. What
symbol will you use to make this
calculation?
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formulas

W‘HQE'&' W AT

Match each operation on the left with the formulas that implement the
operation on the right.

Addiﬁon =66 + 116
Subtracton =332/2

Division =400 " 10
Mu}t‘ipl‘icati’on =400 -400 * 0.2

Write the formula to split up the total you spent ($689) among the three of you.

Exercise

En- =, ] U = X
N s it Pepaiaer  Pewmas Dl R ¥ .Ax
..... s e e e
2 e e T e
" E2l wemimmr femee
Put your formula heve. A - &] :
A B C D (1|
1 689
2
o1
4
Have you spent less than your budget? =
6
........................................................ = =
Ak k| Skl Bl Sl T
L
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divide it up

+
+
+‘WHQ ﬁﬁg WH AT
- SQ\LLUT\QN

Match each operation on the left with the formulas that implement the
operation on the right.

Addorﬁon =66 + 116
0 =332/2 This formula uses both
S 0
abiraeticn multiplication and subtraction
Division =400 * 10
Mu}t‘ipl‘icaﬁon =400 -400 * 0.2

You wrote a formula to calculate $689 split three ways. What value did Excel return?

Reise |
LU'HOH Here's the formula.

=689/3

You spent this amount. on food.

The forward slash symbol

vepresents division.

Have you spent less than your budget?
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formulas

Looks like Bob forgot a receipt...

I left a receipt in the bottom of one of my
shopping bags. I have so many receipts...ugh!
Do you mind running those numbers again?
Maybe we should just give you all the receipts.

Nice, Bob. It looked like we had
- everything figured out, but now that he
\ : : )
left out something from his total, we’re
going to have to go back and fix our
numbers.

-

& \ M Maybe he’s right: instead of getting

ki totals from Bob and Sasha, we should
just take a look at all the receipts. The
total you find might be more accurate
that way. On the other hand, that could
be even more work....

you are here » 9



look at the receipts

Your friends sent you all the receipts

Bob and Sasha sent you all their ‘_/_h
receipts. Combined with your own (raft

Aquavit

receipts, the final list looks like this. J

Lupa

Salad

CHINESE MIRCH

Coffee Baccala MEW YORK CITY
Coffee Frutti di M4
Olives
WINE

Li

o
s~

begnaCaudal BATE PRANCAKE
Sraghettial SWEET CORN SOUP
Brook1 Srgettial oy OkRA
Quesadil]a Eggplant P SZECHUAN VEGETABLES
CHICKEN CURRY
HOT & SOUR SQup
FRIED BANANA
CHICKEN DUNPLING

*

* Load his!
'

www.headfirstlabs.com/books/hfexcel/
hfe_ch01_meals.xls

[P
=4 (0 8 a0 U= M ON

Tacos
Total

—_

AR A R e

TIR

-
M
e
]

TOTAL: 3123.

) -2 @
Bl n (R W X 0
et § | BER-AE - EESEE ral i I-;':I-_ :-I-I':
A B C
Bob had left 1 Meal Total
out this meal. P 1% 66 We have to rerun the calculations?
3 24 116 What a pain! That means if we gg‘r
4 38 27 more data we have to go digging into
a bunch of formulas. That sucks....
5 45 123
] 55 61
[ 7—=635 s0
B 75 163
g 8 5 g5
10 9 g 3g
1
12 |
:E?- Mty weeld | heets | % O | —

The three of
ste nine :;IS.\P“ Here is the total amount You
all spent on eath meal.
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formulas

References keep your formulas

working even if your data changes
This formula Jus{ keeps going....

You don’t have to write your formula like this:

=66+116+27+1 23+61 +5(

All
This formula is hard to read, and even more
importantly, it’s hard to change if a data point
turns out to be wrong. 1 MEEI| TDt

C

L
é
|_|
=t
ﬂ'l

Instead of writing a long string of numbers like
this, you can use references. References are a
shorthand that Excel uses to look for values. For

example, if you tell Excel to look at the reference 4 3% 27
B2, it will return the value 66, because that’s 4 5 123
what it finds at B2. [ g s 61
. | 7 6 S 50

The veferente for the value
of 4he fivst bill is B2. 8 75 163
9 8 S 95
10 9 5 38

Write the
formulas you use  Write a formula to determine whether you are still under budget and, if so, by how much.

in the blanks.

11



use your references

Es:e@i!je
Lution

Write the formula that adds your bills together using references.

=B2+B34+B4+B5+Bb+B7+B8+B9+BlO

This expression caleulates the torvetted
total amount you spent, which is £739.

Did you notice how the ¢colors
in Your rc«ccvcm:cs convcmcn{:ly

N~

mateh the tolovs in column B?

Then write a formula to split that value three ways.

t’rhis formula takes the value you \’)uch
caleulated and divides it by three.

Be sure to ereate text labels
‘co\r \/owr ‘(:ormuhs, so You
know what ‘Ehc\/ mean when —|

Yowr actual Vc‘ccvtm‘.cs
might be different,

depending on wheve

You detided to put you look at them later/

Your ‘Formulas.

Write a formula to determine whether you are still under
budget and, if so, by how much.

- ity A O ot sy e
9 B
as * simnme =
= : A a—— = —
A A c 4] E F "

1 Meal ; Total ;
2 15 GG |
a i‘. 5 116 Total =03+ 83+ Baw@SFIi
[ SFS 27 B eHB+ED+E10
-] J. ]

5%

6 5

—_—

e e T

Total

o ]

This is what you have lef£ to spend.

an =
_________
L= I s me—— s L
e AT L gee | e 4 B
o i o = IET
a A C +] E F__H

Meal Total

1% 66

25 18 fol  § T

I

435 13 Wyshare §3246.33

%5 B

65 50 1have tefe [ 5 15367 |

15

B S

55
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formulas

Um, excuse me. I'm frying
to learn a little Excel myself,
so I've been running the numbers
along with you. And there is a

problem: I didn't get $246.33!

Sasha came up with her own formula, but when she ran it
she got a different answer from yours. Here’s her formula:

=(B2+B3+B4+B5+B6+B7+B9+B10)/3

And here’s the answer she received from it.

s $192

_ ,.f.s\harpen your pencil
Y How is Sasha’s formula different from your formulas? Why
: do you think she got a different answer?

13



formula best practices

_ .._-{»,&arpm your penci
N &]Iutmn Sasha wrote a different formula from you and came up with a
: different answer. How do you account for the difference?

Check your formulas carefully

One really important skill for Excel users is the Heve is a corretted version of Sasha’s formula.
ability to go back and look carefully at formulas 2

that have been already written. Formulas might

look complex and long, but that doesn’t mean =(B2+B3+B4+B5+B6+B7+B8+B9+B10)/3

that they’re correct. jv
Be patient when you look at formulas and pay matehes yours.

)
. . i S
close attention to their references. One small This formula's vesult

mistake will usually create a false result.

I£ theve is a mistake in
the formula, cvcry{:hing

will urn out wrong_’

g o

e o s g e
. ; 5ip s EEEE® 4 :,; R R Az,

i . That formula may be right,
e B c._ D E but it's still really long. I+'d

1 Meal Total be nice to tighten it up.

2 1% 66

3 25 116 My share

4 35 27

5 45 123

3 53 6l

7 65 50

8 746 163 Your vesult might also

9 85 95 be 124633, depending

0 %, & 38 on Your number ormat.
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formulas

Refer to a bunch of
cells using a range

You can point to a list of references in Excel using a

range. A range is simply two references with a colon Heve are a bunch of ¢ell
between them, and the colon tells Excel to look at reverentes you want 1o evaluate.
every cell in between those two references.

Tor example, say you want your formula to do
something to this list of references.

B2, B3, B4, B5, B6, B7, B8, B9, B10

Heve's th -
ere’s the vange This eolon tells Extel to evaluate

By placing a colon between B2 and every cell from B2 to B10.

B10, you tell Excel to look at those
two cells and everything in between. B2:B10

Use SUM to add the

elements in a range This SUM Formla adds
together all the eells
in the vange BL:BlO.

In order to make your ranges work, you need to
pass them to formulas that know what to do with
them. You can use the SUM function to add
together all the cells in your range.*

=SUM(B2:B10)

Most functions consist of a word followed A formula's argumcn{s dre
the ranges or values you put

by parentheses that contain one or more

'y - between the parentheses.
arguments. They often need arguments in
order to know where to look to get the data
they need to evaluate.

Inside your spreadsheet, rewrite the
*SUM is a “function,” and the real . formula that calculates each person’s
implementation of a function (like Exekc.se share using a range and the suM function.
=SUM (B2:B10) is a “formula.” |

15



sum it up

You just wrote your first SUM formula. What happened?

i
Lution
Excel evaluates the SUM function

HCY‘C'S 'U’\C ‘COV‘"\\Ala 'Eha{ adds 'U’\C bl"S ‘("iYS‘t and '{:hCh diVidCS |£ b\/ -{:hrcc.
foaether and divides them by three.

=SUM(B2:B10)/3

This ‘(:o!rmula is muth easiev
to vead and understand.

; il
| I':‘}"I Hawe | diet Rgelmeol | Fewus  Diti Bews  Veew § - &=
| = Zastom - Loreman S maEmng o et .
-..:‘ o S A VL i T -l- ~nin ﬁ_n_d-_" 3 s ; ﬂ?' .ﬁ
[[ e Brpeia A e EE E g - Thremss - 3¢ Fan: taatr
7] =iz fe | =SUMREAZ0MD . - E
T - T — = e 5 Yow{ answcwrh is the same
as it was when You
Meal Total Y
1 Mea ata K—- added together the
2 18 66 vefecentes individually...
| 3 2% 16 My share
4 3is 27
5 4% 123
| & 5% 61
7 6 S 50
= = ~extept now you have
[ a formula that's much
g 8 5 95 easier to manage.
10 9 5 Ef:]

You tould add bgc{:hcr thousands
of numbers using SUM and rangcs!
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formulas

Bob and Sasha wonder
whether we’ve been taking
the right approach...

From: Sasha
To: You and Bob
Subject: A question of fairness

Hey you two,

You know, I’'ve been thinking about how we’re
splitting up the checks and all.

It seems like splitting them evenly would work
well only if we all spent about the same. But
there are a number of times when | know | spent
more than either of you, so if we split those
checks three ways, you’d really be paying for me.

Since we really do want to be fair, shouldn’t we
split up the restaurant bills item by item, so that
we each only pay for exactly what we ordered?

—S

From: Bob
To: You and Sasha
Subject: Re: A question of fairness

Amigos,

I hear what you’re saying, Sasha. It
does seem fair. But splitting the checks
evenly three ways is certainly an easier
calculation. | wouldn’t be able to crunch
those numbers in Excel.

But then again it appears we have some
sort of s_preadsheet whiz as a travelling
Companion. Maybe they can work some

magic and sort everything out as precisely
as you want. Ya think?

The Bobster

HOW WOU[J yOU

go ahout splitting
up 2_1[_[ the bills?

17




divide up the checks

Your friends agree: split
the checks individually

Since you're going to the trouble to create ]_upa
a spreadsheet for your dining expenses, you
might as well go ahead and break each check You s, Salad
down individually. This approach will give
the most equitable results. Sasha > Baccala $20
Here are the receipts for the meals you Bob ——— FruttidiMare $19
bought yourself. Eath of you Sasha — Oljves 3
‘ had eokfee. Sasha > Bagna Cauda 420
Tom's Restaura
You ————>Spaghetti alla Carbonara $15
Coffee Bob —)EggplaNf Parm $8
Coffee $2 . Ti b
Coffee §2 Total
(]
You —F Big Breakfast $14 Splt cach 4ip $11
Bob —» Eggs & Bacon $15 three ways.
Casha —> Pancakes g13
Sasha —p Fruit cgf $6 Split this wine
order three ways.
Tip 12
Total
CHINESE MIRCH
NEW YORK CITY
Sasha
Taco Chulo Bob —_| WINE $24.00
y Srookl Casha —SDRTE PANCAKE $ 6.00
ou rookiyn PSWEET CORN SOUP :
Bob QCR I % 6. gg
) .9 v RISPY OKRR $11.00
Quesadilla o —PSZECHUAN VEGETABLES $15.00
Bob | Tacos &5 Sasha—PCHICKEN CURRY $19.00
_ You —PHOT & SOUR SQuPp $ 4.9
|, Chile con Queso Gasha —PFRIED BANANA HE'ag
Tip Bob —PCHICKEN DUMPLING $ 7.00
Total
TIP 321.88

Split each tip
three ways.

18 Chapter 1
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formulas

Here is a spreadsheet to help you split up the expenses for the restaurant bills you paid for.

*

Fill in the blanks for Bob and Sasha using Load thls'

the values on the facing page.

Exercise

Fivst, sum only the amounts for www.headfirstlabs. comlbooks/hfexcel/
eath meal for Bob and Sasha. \ hfe_ch01_your_tab.xls
og) W9 ; b O, 1€ ity W] - Wit B Ty
T S e g
fsd B wagrrr 5
A B D E
1 The meals you purchased
2
3 Meal Total Bob's Share  Sasha's Share  Your Share
4 1s e[ ]
5 2|5 116
B 35 27
7 4 5 123
8
9
mrin shell Seel e o |

e Now, write a formula to calculate your share of meal #1. Instead of Put Your subtraction
adding elements from the facing page, just subtract what Bob and Sasha formula heve.
spent from the total.

e Select the formula you just wrote in cell E4 and copy/paste it for meals
2—4. What happens? Look at the references for each result.

you are here » 19



weird reference behavior

You just calculated the breakdown for each bill you paid. What did you find?

C
Xercise
LutioN
Fill in the blanks for Bob and Sasha using
the values on the facing page. This is the value for the tip, which
f' needs to be split into three.

Here's one of the covmulzs/_\ =2+ 1 5.'. 1 2/3
ou just wrote, whith is tor Heve is the vesult.
éobs bill at Tom’s Restaurant. Collee ‘5 k Egos ¢ Bacon / ere 1

o) W9 ke, youa b |C ittty W] - Kbcivach B TETY
o Hama bpr Fage Lapaia P Lata Renew ipw -2 X
) T = P ey e e A

i st S e o e\
—— - = —
A B E D E
1 The meals you purchased r
2 :

3 Meal Total Bob's Share ,/Sasha's Share  Your Share
4 158 66 5 21 § 25 5 20
5 2|5 116 | S 34 5 53| 5 29
6 35 275 9 5 11| 5 7
7 4 5 5 5

g8

9

e Now, write a formula to calculate your share of meal #1. Instead of
adding elements from the facing page, just subtract what Bob and Sasha
spent from the total.

fetnfomle = B4~CA-DA  Toe formls soes here

9 Select the formula you just wrote in cell E4 and copy/paste it for meals
2—4. What happens? Look at the references for each result.

When You ¢opied and pasted . =R7_C7-
the ﬁlmla, Extel updated the - B7-C7-D7
veferentes for each position. =B5-C5-D5 =B6-C6-D6
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formulas

When you copy and paste a
formula, the references shift

This feature of formulas is really useful because you can
write just one formula to do a whole lot of different
stuff.
You wrote just one formula here...

A B C D E

1 The meals you purchased

2

3 Meal Total Bob's Share  Sasha's Share  Your Share
4 1/ 5 66 5 21 |5 25 | 5 20
5 25 116 $ 34 § 53] S 29
6 38 2Zrls 9|8 5 &
T 4 5 123 | 5 39 § S 34
8

9

W4 Sheatl - Shestd

.‘..bu'{: Exeel was able to transform it into
similavr formulas by shi«c'l:ing the veferentes.

So how are we going to
figure out who owes what to
whom?

It actually would not have taken you long to
write three more similar formulas to calculate
your share of the meals you bought. But what if]
instead of four meals, you’d bought a hundred
or a thousand meals? In that case, being

able to copy formulas with automatic reference
shifting would be a big help.

21



spending summary

L.0ng ExerciSe
‘ Here are summaries of what each of you spent.

I'J_-..'l d -0 ¥ Ple okl ol taba [Comaitibdity Meds] - Maosaish Fucs
* ---.l|l Fome Insert Fge Lajoist Formiiag Datn Eniim Vifm
* 23 en R Smmn 2 s B 8@
R Hnlrl-:‘::; 1 ?\-mr"lldl doam IO STI::-E\ ﬂrr\rr:rmnn- = w:mlu\'\.‘fnﬁlﬂ' I-I;‘:rnl
L@ad thlS! Warthaak Views g _ Taum TS Macras
I ALD bl L.
* A B C D E
www.headfirstlabs.com/ R 1o maa’a you pyvchased
books/hfexcell 2 Moeal Total _Bub's Share Sasha's Share _‘f'nurshara
hfe_ch01_all_tabs.xls S 13 665 1 3 25 3 20
4 25 116 % 34 5 53 % 29
5 -1 - 9 5 11| 5 7
5] 45 123 5 39 5 50 5 34
Fi
& The meals Bob purchased
9 Meal Total Bob's Share 5asha's Share  Your Share
10 55 61 & 19 & 12 & 24
11 B 5 50 5 17 s 16 5 17
12
12 The meals S5asha purchased
14 Meaal Total Bob's Share Sasha's Share  Your Share
Weite Your new 15 75 163 5 75 5§ 51 % 37
values down heve. 16 g5 95 % 47 5 0 5 28
17 9 5 i3 s 19 § 12 % 7
18
5[]
20
21
22
23
24
25
26
27
28
29
30
Hod b W Shapkl Ghaetd - Ghest] -~ ¥1 —|.____..
Ready

| ]

22 Chapter 1



formulas

Below these three tables on your spreadsheet, write the formulas to answer these questions.
Be sure to put text labels in the cells next to each formula to remind you what they mean.

o Write the formula that shows what you spent on Bob.

e Write the formula that shows what Bob spent on you.

e Using the above two formulas, write a formula that shows what Bob
owes you.

e Write the formulas to show what Sasha owes you.

e Write the formulas to show what Sasha owes Bob.

e Now how are you doing relative to your budget of $400?

23



actual against budgeted

Lon® ExerciSe

SoLution
o il - ¥ hibe_chll_al tabet |Compitihibiy Mads] - Micrasolt Bacal - =i
Ela) Hoame Inae Page Liyout Farmias (1] R WiFm o= "X
BT L P 2 Myl B B
Qmﬁ o el R R e
Aierimaak Wewa Inom = ey Rlasr=g |
£3L = g | =400-SUMIELS:ELT EL:ELL, E3-E6] '—tl
1 The meals you purchased
2 Meal . Total | Bob's \ Sasha's Share Your Share
3 1% 66 5 25 | % 20
4 2% 116 5 53 5 29
S5 27 11| & 7
[+ 4 5 123 5 50 5 34
7
=SUM(C?: Cb) 8 The meals Bob purchased
9 Meal I_Tnta! Buh'sShara Sasha's Share I‘f‘aurShar&
10 55 6l 5 19 5 18 5 24
11 65 S0 § 17 5 16 5 175 T
12
e meals 5asha purchased
14 Me Tntal Bnh'aShara Sﬂsha_'g Share I?n_urSh_arq
15 . 163 S 75 5 51 S 37 '
16 5 a7 5 20 5 28
17 38 19 | 5 12 5 7 =SUM(EIOEII)
18
19 Youspenton Bob 5 103 Ll
20 Bobspentonyou 5 4] <=
ﬁ 21 Bob owes you 5 62 &— =Cl9-C20
Don't forget 22
1o label YYour 23 You spent on Sasha 5 139
new «Cov-mu|as’ 24 Sashaspentonyou S 72 &
\% 25 Sasha owes you 5 67 The formulas
26 down here
27 Bob spent on Sasha 5 34 are similav.
28 SashaspentonBob & 141 \__

The parentheses —— | 29 Sasha owes Bob 5 (107)
mean that this is (50—
a negative number, 280 vou have laft 3 Py

whith means that Bob | o551 sneets ohass shusis 5 2 :
adcuall\/ owes Sasha.
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formulas

Below these three tables on your spreadsheet, write the formulas to answer these questions.
Be sure to put text labels in the cells next to each formula to remind you what they mean.

o
2

Write the formula that shows what you spent on Bob.

=SUM(C3:C6) These ave pretty

Write the formula that shows what Bob spent on you. straightforward
é/ SUM formulas.
=SUM(E10:E11)

Using the above two formulas, write a formula that shows what Bob
owes you.

This formula \')us{: subtracts what Bob s‘?cwﬁ

=C19_CZOM/ on \lou ‘CY‘OW\ wha‘t \/OU S"CV\‘E on BOb

Write the formulas to show what Sasha owes you.

=SUM(D3:D6)

=SUM(E15:E17) =

=C23-C24

Wiite the formulas to show what Sasha owes Bob. I:::iaa'i‘;“:‘ S:iff::g':; o
=SUM(D10:D11) diffecent combinations of people.
=SUM(C15:C17) (\J
=C27-C28

Now how are you doing relative to your budget of $400?

Subtraet the total amount
=400-SUM(E15:E17)-SUM(E10:E11)-SUM(E3:E6)

=400-SUM(E15:E17,E10:E11,E3:E6) Alfcrnafivcly, you tan place

tommas between vanges for a
movre tontise SUM formuls.

/ Looks like \/ou'vc in good sha?c,’
[ have $197 lef4!

you spent from Your budget.

25



formulas kick butt

Excel formulas let you drill
deep into your data

You can use spreadsheets as a hugely powerful tool with
formulas. You might want to run a simple calculation, or you
might need to build a really elaborate system of formulas to
help you find the answers you need.

Slmple You started off heve with a simple Lormula.

Total 5 ™

Myuhare S HEND

1 e befe | § 15067

Heve You added together the
eosts of the meals individuall\/.

No matter which approach you choose to take, Excel
is ready with the formulas you need to get the job
done.

/ﬂ

In this spreadsheet you
broke everything down
to a veally fine level.

26 Chapter 1
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formulas

Everyone has plenty of cash left for a
food-filled night in New York City!

Your friends loved your spreadsheet and used it to figure
out how they are doing relative to their own budgets.
The verdict: everyone has plenty of money left.

With §$197 burning a hole in your pocket, you are ready
for a crazy night out with your friends in one of the most
exciting cities in the world!

You're going to have
to wheel me out of this
restaurant in a few hours....

Let's call this the
“before” picture!

you are here » 27






2 visual design
N
Spreadshei ts as art

The calculations work, but *
the spreadsheet just doesn't
have the look. I'd better
call Louis Vuitton....

You know, Excel has
some pretty solid
formatting tools built inl

Most people usually use Excel for page layout.

A lot of formula-writing masters, who are familiar with just how powerful Excel can be, are
shocked that people “just” use the software for showing information with a grid. But Excel,
especially in its more recent versions, has become quite handy as a page layout tool.
You're about to get comfortable with some important and not-so-obvious Excel tools for

serious visual design.

this is a new chapter

29



financial

CRMFreak needs to present their
financials to analysts

Because CRMFreak is a publicly traded
company and is heavily influenced by what Wall
Street analysts have to say about them, it’s really
important that they do a good job with their
public financial statements.

The CEO needs you to format CRMFreak’s
income statement, using your Excel skills to

make the formulas work correctly and provide

We really need you to impress
our company's analysts. My money
and your career depend on it.

an elegant presentation.

Let's take a look at
(RMFreak’s data....

30



visual design

Here’s CRMFreak’s income statement data for the past year. What is their net income?

Exercise

o Write a formula to calculate Total revenue (cell B7),
adding together the elements in the Revenue section.

Write the formulas

.............................................. UUSC -"\ {hc bla'\ks

e Write a formula to calculate the Total cost of ) d 2]
revenues (ccll B12), adding together the elements in L@a thls
the Cost of revenues section.

................................................. WWWheadfl rstlabs.comlbookslhfexcell
income_statement.xlsx

e Write a formula to calculate a7 - (a =] ¥l
the Gross profit (cell B14), - - =
subtracting the Total cost of A Bal € f.

CRMFreak Income Statement
revenues from the Total revenue. {
All number are in thousands of dollars

=

2
3
................................................. L [T
5 |Subscriptions and support 317
6 |Licensing 24
e Write a formula to calculate B Total ravenue | !
the Total expenses (cell B20), g |
adding together the elements in 9 |Cost of revenues
the Expenses section. 10 | Subscriptions and support 47
11 licensing 3 -

................................................. 12 |Total cost of revenues

13|
14 |Gross protit
e Finally, write a formula to L
calculate the Net income (cell | ENpONZCs
B22), subtracting the Gross profit 17 |Rezaarch and development 33
from the Total expenses. 12 Marketing and sales 151
13 General and adminisbrative 45

20 | Tolal expenses
21

22 |Net income

23

M 4+ M| Sheetl - Sheet?  Sheetl

you are here » 31



warm up with formulas

You just wrote a bunch of formulas to calculate CRMFreak’s net income. What did you find?

e
LutiON

0 Write a formula to calculate Total revenue (cell B7),
adding together the elements in the Revenue section.

=SUM(B7:Bb)

e Write a formula to calculate the Total cost of Heve ave your new formulas.
revenues (cell B12), adding together the elements in
the Cost of revenues section.

=Sum(Blo:Bll) _ -
MMBB .............................. P22 -~ I3 b | =014-020 ¥
A [ - fi
1 CHMFreak Income Statement
e V}\l]mé a formulaf:o (Callfumti 2 | All number are In thousands of dollars
the Gross profit (cell B14), 3
subtracting the Total cost of ¥ Eevenue
revenues from the Total revenue. 5 Subscriptions and support 317
6 Licensing 24
—87—8'2‘ ................................... /| Total revenue 341
8
3 Costof revenues
e Write a formula to calculate 10 Subscriptions and support Fi )
the Total expenses (cell B20), 11 licensing 4 3
adding together the elements in 12 Total cost ot revenues @ &7
the Expenses section. 12
14 Gross profit @ 2/ /
=SUM(BIT:BI9) 15
16 Expenses
17 Research and development I3
e Finally, write a formula to | Mntketing and “!E_S - .
. 19 General and administrative 43
calculate the Net income (cell | e @ =
B22), subtracting the Gross profit =1 penses
from the Total expenses. = :Nui . @ E
=Bl4-B20 !
................................................. A Sheetl LTEEiiE
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design

Those calculations are definitely
correct. But shouldn't the income
statement have dollar signs?

The income statement data
points are all dollar figures.
So they should have dollar signs in front

of them to let people know what they
mean. Let’s try adding some $s.

The numbers in the income statement need to have dollar signs.
)
ExerciSe

0 Add a dollar sign in front of the numbers in cells B5 and B6 by double-clicking each cell and then
editing it. What happens? What does the formula bar say?

e Add a dollar sign in front of the formula you created in B7.
What happens?

33



messing with dollar signs

rercise
LutiON

What happened when you tried to add the $ symbol to some values and formula?

The dollar signs are inside these cells...

o

Add dollar signs in front of the numbers
in cells B5 and B6 by double-clicking each
cell and then editing it. What happens?
What does the formula bar say?

Add a dollar sign in front of the formula
you created in B7. What happens?

[£ looks like the (:ormula doesn't

This formula doesn't appear to be
calwla'ting a return value any move.

This cell is a total wreek.

Now these formulas are all messed up. —

The veturn values look like
some sort

ervrovr.

Better click Undo three times
so we can try all this again.

Lbut ‘{:hc\/ don't show up
inside the ‘("o\rmula bar.

Revenue
Subscnplons and sups
Licensing

00 o | Be Lo Pl =

| B7 = (2 Je | $-5UM(B5:B6) i
A n C ri
1 CRMFreak Income Yatement
2 All number are 1/ thousands of dollars
5 Subscodtions and suppart a1z
$24

Iksum]@_uu}

9 |Costof revenues

10 Subscriptions and suppaort
11 Livensing

12 | Total cost of w==

T hRE
[T

Y 33
18 Marketing and sales 151
19 General and administrativo 43
N Tatal pxpenses 232
21
22 Netincome "HEVALUL!

23
W 4 b ¥ Sheetl

Sheet2 - Sheet

34
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The dollar sign is part of your cell’s formatting

When you put dollar signs in front of the numbers in cells
B5 and B6, Excel applied currency formatting to
those cells. The dollar signs did not show up inside the
formula bar, because Excel continued to see the actual
values of those cells as 317 and 24.

Your data is different from its formatting, and typing
dollar signs in front of numbers is just one way of telling
Excel to apply currency formatting to your data.

‘/ou tan ('\o\rma‘{: our numbers
in a bunch of diffevent ways.
How Excel sees How you

your data might want to
format it

$100.00

$l00

100

10000%

1.00E+02

No matter what ﬁormaﬁjcing You use,
Exeel sees the underlying data the same.

On the other hand, when you tried to type a dollar sign
into the formula in cell B7, Excel didn’t understand
that you wanted to apply currency formatting. Excel

thought you were changing the formula to plain text, )
which 1s why the formula stopped working, ¢ VA‘~
In order to change a formula from general formatting to : l QWER

currency formatting, you need to do something different
from typing the dollar sign into the cell itself.

How would you go about applying
currency formatting to your cells,
aside from typing dollar signs into
the cells themselves?

design
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make it look good

How to format your data

In order to format your cells the way you want,
select those cells and then choose formatting
options on the Home tab of the Ribbon.

Fs

Ca N e B
o
r Haomr Irvuest Page Layout
& Caliba =11 =R

i
e g |[@Eat

Chpbomd = Feit

This button adds bordevs

around Your eells.

These are ‘For tolor.

Q: So the formulas you write
completely ignore the formatting choices
you make?

A: Not entirely. Excel does try to figure
out how to format your formula’s cells by
looking at the arguments in your function.
If, for example, you wanted to use the SUM
function to add a bunch of numbers that
were already formatted as currency, Excel
would automatically apply that formatting to
the cell where you put your formula.

36

Feamutas
e Aol |EE WP H- (-

This up here is

reredalt Entel
[+ ] Brars Wire

Gendrsl . F“]

R B |

called the “Ribbon.”

Condidional Formal Cell
Foamatting = &t

T|‘> Doublc-—cllck on one
of these tabs to hide the

Ribbon for move streen spate.

-2
e 3% Indest = F.= é
:-'d "M P Deiete = | 3" __fr }}
ik Seil & Find &
Tabie = Styles= | [(SIFOMM " | A~ Famers Seled=
ks Co ity

These change the number of
zevos after Your detimals.

These buttons thange
the alignment of values

inside Your eells.

t}]ere qre no
Dumb Questions

Q: What if | wanted to use SUM to add
a number that was formatted as currency
with a number that didn’t have any
formatting?

A: In that case, Excel would have no
way of knowing what the calculation meant
and would have the formula output display
without any formatting.

(-] |

[ I TR wT

General =

=|EE = |8 - % %%
Allgnment
This button is
for turventy. This is for
percentages.

Q: That'’s kind of confusing. It’s like
Excel has different rules for formatting
things automatically depending on the
context.

A: You could say that, but what's
important is that you take control of your
spreadsheet’s formatting early. When
Excel's automatic formatting works for you
automatically, that's great, but it's important
to remember that formatting is a design
choice you make to create a more readable
and useful spreadsheet.



visual design

Exercise

Using the buttons on the Ribbon, make all the cells in column B have currency formatting. Be
sure to press the button to eliminate the zeros after the decimal point (and press Undo if you
make a mistake!).

Select all the eells in eolumn B by
clicking the letter B heve.

B - o

=

57 B
Sael B Find &

£ Fieer- Select~

Lamng

._E‘n_{] WO hie_chii_income_staterment - hlicrosoft Locel
- ihame nasd Pags Lapead Farmuly [T Furvire Wiew
A ST e L™ - | j Gerserad o r1 lﬂ-"_ '—*_"—ﬂl T et -
-3 : L 4% oeieir -
Ty (W O Al /] (60 A coomons o con oy,
Chphosed = Tant e Anghrsna = Humhse = Wyl Cally
| B8 - & 1y
L. = === — -
i ;] C v}
1 CAMFresk inoo|ne Statement
2 Al numbar ass| in thousands of dedlars
3
4 Revenus
5 Substription: and suppont E
8 Lkensing 24
! Totad reven|e 341
8
9 Costof rev/snues
10 | Subseript (a0 @nd Suepport &2
1 5
11 Totd cofi of revenues LE
13
1a 203
15
1%
17 arch and develegmeant 3
18 M/ keting and sales 151
19 Gfneral and administrative 40
20 7 tal expenses 232
21
23/ Kat Incoms 47
a4
Ak W Shestl CShestd - Sheetd VD 8
leady

Then, click the buttons to appl th
formaﬁjcing attributes You w‘;‘:\z to cusc.

Don,{: Fo\rgc{; You €an eliek Undo
i Yyou make a mistake.

you are here »
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professional formatting

Es‘oe@i!je
Lution

You pressed the # button to
apply eurrenty formatting

Were you able to apply currency formatting to the values in column B?

Then, You pressed this but-ton
twice to remove the zeros
after the decimal place.

,'E.‘E d=: o = e N8 income_statement - Wi\ osolt Boced = "7 X
= Home | Eed Fagr Layuut Feamuls Dt Brarw N Virw M- Tx
= 3 | ] b - . poert © E -

_3: Caibni oA W] ™ @] GE st m 5 B _:i?:nnm- Eirﬂ
Fae o (BF W] A B OE ) E Son sl f;::?hw::l_lfm:_“ﬂ_ Bhbomns || 27 ;;r:‘a_gx.n:
Chptssard (s o f aligrenent Himber = Styley Caity Laitmg

T | i

| P — n T i . s ] i 1 K L r.u'i
1 |CEMFreak Intome Statermént

2 |l number are in thousands otfdodlars
L]

4 [Revenus

5 | Subscriptions and suppon 4§17
[ :Ill:,rﬂung_ 5 24
7 | Tolal revenus 5 Ml
8

9 Contof revenues

10 | Subscriptions and suppon 5 a2
11 |Licensing P
12 | Total cost of nevenues 5 LE
13

1 | Gross profit 5 114
15

16 | Expenses
L‘.":ﬂrwauhmddmlnpwm 5 33
10 | Marksting and sales 5 151
18 | Generdl and administrative 5 &8
20 | Tolal expenses 5 a2
nl

22 | Mat incpems 5 A7
4.

Mot W Sheet]l - Sheet? - Sheetd 7
LT

These numbers look muth movre
professional and aceurate.
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design

The boss approves!

Great job! I made a few
formatting tweaks of my own,
and now we're ready to go!

He's Smiling..‘{:ha{:'s 5ood,l

But this spreadsheet
looks ou‘l‘, o«c COV\‘EYOI,/

Wait a second. That spreadsheet 1s hideous!

It appears that he wrecked your work, visually
speaking. Worst of all, gaudy design
undermines your credibility with your
audience. You need some serious design
principles to guide you away from a mess like this....
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simplicity rocks

Pesian principle: keep it simple

The analysts who are trying to assess the health of
CRMTFreak are not interested in being dazzled.
What they want to do is to be able to make the best
decisions about CRMFreak’s data as they can.

Which of these spreadsheets do you think will do the
best job of facilitating that sort of thinking?

Heve is the one that the CEO did.
This one is plain and unadorned.

A a C & B C
1 CRMEPraak noome Statemant .
2 Al number are in thousands of dollars x {:B‘mfrﬁth ﬂn(ﬂ me %tﬂ[ement
1 2 AN number are in thousands of dolfars
4 Revenue £l
5 Subscription and support 5 17 A Ravenss
& Licensing g 24 5 Sub and suppert ] 317
7 Total revenue 5 ) £ Lisansing ] 24
8 7 Tetal ] 341
9 Cost of révenuss B
10 Subscriptions and support L4 42 5 Cestef revensus
11 Licensing 5 5 10 and BuRp ] 42
11 Total cost of revenues 3 LT 11 Licemsing 3 13
13 1 e [
14 Gross profit 5 7 13
15 - Grwapew 5 I
16 Expanies 15
17 Research and developrmient .1 LE 16 Expunsen
18 Marketing and sales H 151 17 Reswarch and develepment 5 33
13 General and admintstrative 5 45 14 Markwting and sales ] 151
20 Toral expenses ? a3 19 Gunwral amd sdminstrative H 43
2 20
22 |Net income 5 42 21
FE |
E — 2
F= =
26 a4

a7

F]

—1
The spreadsheet on the right has Both s?\rcadshcc{:s have the same data. )

excessive formatting that gets in the way
of your ability to understand the data.

The spreadsheet on the left is very
simple, but perfectly clear.

Keeping it simple makes for better
thinking about data.
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Clash of the design titans...

Jim: No, no, no! You have to have colors in a
spreadsheet like that. Maybe the boss didn’t get it
exactly right, but people expect something more than
the plain Jane stuff that has no formatting;

Joe: Fool! There can be no distraction. When
someone is looking at a spreadsheet, they need to
have the utmost concentration and never be seduced
by silly formatting.

Frank: Guys, isn’t there a middle ground here?
Maybe a little formatting can help, but one should
take it easy and not go overboard?

Jim: Joe’s just off his rocker here. I know that when
I use spreadsheets, I need to use colors and fonts and
boxes to help me keep track of what I'm looking at.

Using color is part of the way I think about data.

Joe: Nonsense. You just thunk you’re using the colors
to help you think about data. You're really just
pretending to do good thinking. If you knew better
you’d see that numbers have no color.

Frank: Now, Joe, that’s out of line. If Jim wants to
use colors to help him think through his spreadsheet,
that’s totally fine. Everyone thinks differently.

Joe: There is no reason Jim should torment us with
his “colorful” ideas.

Frank: You have a point there. Just because you
feel the need to highlight a bunch of stuff on your
spreadsheets, Jim, doesn’t mean that you should
assume that everyone else thinks that way, too.

Jim: [Mumbling something unkind about Joe....] I
like colors. Colors are nice.

Frank: Well maybe if we find a way to use fonts and
colors with taste and restraint we can get a result that
all of us can appreciate....

design

How do you use fonts and colors
with taste and restraint?
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how to use fonts

Use fonts to draw the eye to
what is most important

The font panel is the first place many people look to
set the formatting for their document. Let’s see how
the font panel works.

Start by selettin

B the
cell you waw{: +o format.

: u/:l Home

Chpbasd =

@D ¥

Insen Pape Lapaut Fenmulay

A caon =l -

e j BP0 A (EE
Fam
.r-_' Agvenue
m = = =
CRMFreak Inooms Statemsant

at *

all number are in thousands of gollars

[Revanue |

Subsoripticns and Suppdrt n7?
Livernsing

Total ressnus

Cost of revenues

(Om) B
i~ |
-/:I Hare Insen FpE Liyae FatmulEy
A Caon =l =t -
7 F |
P, oA [
¥ (O w®-T ¥
Fam E :J):I
B . Hame Insen FpE Liyae FaimulEy
K5 | Aevenug -
A 1 cl _ll“-::mn oy =t
l'H.MFmakIﬂDc.rnoi‘ra‘rmnr e b B - i c._A_ EE
2 Al nurber arg in thousands of dollars 5 / e
1 Chphakid = Fam
4 |Revenue | | 22 = (a3 e | Revenue ;
& Subsoriptions and Support n7? T x A | r [‘hg/:l = R H
£ i~ |
6 Licensing 24 I CRMFreak Incoms Statement - Home | Insem  Fepelaysut  Fermulm
T Taotal revenue 2 all pumber are in thousands of dolla\s = 4
" 3 Cabibrl =l -
7 F |
9 Cost of revenues 4 |Revenue L # BL O A EE
5 Subsoripticns and support d\ ¥
Chphani T Fam
6 Licensing | — -
7 Total revenue _4_ -9 |
H A c
Clle ’{')\CSC blﬁ‘{:{'ﬁhs '{',0 makt 9 Costof revenues CRAMFreak Income Statemsant

the text bold and italie.

Cliek 'Ehc Palhf buckc{: ‘{:o
-(:” the eell with éolov.

When you work with these tools, be sure to
remember to use them only to the extent that they
help your readers organize their thinking
about the data. Anything more than that runs

the risk of distracting them from the main event:
the data.
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2
3
4 Revenue

& Subsoripticns and support
&

r

]

Licensing
Total revenus

9 Costof revenues .

Click this button 4o add a bottom border.



visual design

Using one or more of the elements on the left, change your spreadsheet’s formatting to draw the
eye to key elements. Remember, less is more.

Select cells and use these design elements to
draw the eye 4o what's most imyo\r{:an{:.

I:EE’) "R ] hie_chi2 ircom /twement - Microsolt Bxel e el
= Home | nuest  Pagetvdul  Formulai  Dslag Meview  View - mx
e TR ™ om g TF Cwdem - [ Conbionsl Farmalling < | el - :-H aﬁ |
- 4 | T I B | [ Fomat as Table = Delele = * |
e 3 Bz W @ - A ‘E‘E:i‘!‘fﬂliI = I '} . jh . i‘ ol B |
- F e Wa = e Sepies [Z)Furmats | 2t Fier - Select - |
[ chpboans ' Fant ) Angnment "= MNumber Stples Cel Edling
| 821 - (3 3 3
2] a ] o[ E [ e [ e L w [ v [ 3 [ x [
1 CRMFreak Income Statement
2 Al number ane in thousands of dollars
3
4 |Revenus
5  Subscriptions and suppart g 17
B |Licensing -] kL]
T |Total revenue 3 M1
| B
9 |Cost of revenues
. 10 Subscriptions and support 5 az
11 Licensing 5 5
] 11.T¢'ulr¢:'rqr FEYAMUaE 5 ar
13 |
14 | Gross profit 5 74
15
16 |Expenses
17 Research and development 5 33
18 Marketing and sales 5 151
| 15 General and administrative 5 a8
20 Total expentes 5 131
a1
22 .NH incarme - a2
1
2 —
25
26
7
WA b | Shetl - Shestd  Sheetd - 0J
Ready | {58 {3 i) il +
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a cleaned-up spreadsheet

xeRrcise

headings ¢an
Jjust be bold.

Lution

You might have tome up with slightly
diflevent vesults, which is fine.

You just applied some formatting to your CRMFreak income statement. Were you successful?

This title is a little larger
£han the vest of the text.

A

! CRMFreak Income Stnrteh'rent :

.MI number are in thousands of dollars

mumu‘l\[awml-l

These little __— = Cost of revenues

23

Revenue
Subscriptions and support 5 317
Licensing 5 24
Total revenue S ELy
10 |Subscriptions and support 5 42
11 |Licensing 5 5
12 |Total cost of revenues S 67
13 |
— Gross profit 5 774
15
— Fxpenses
17 Research and development S 33
18 Marketing and sales 5 151
19 General and administrative 5 48
20 Total expenses S 232
1 |
—> Net income 5 42
3
4 | !

/ ' I [£s also bold and italic.
\/

Heve are some borders

\“\i{j‘;m{:c the totals.
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design

Hey! Doesn't Excel have a faster way
to do all that formatting? Can't T just
push a button and make it happen?

You’re only just getting started
with Excel’s formatting features.

And when it comes to simple, push-button
formatting, Excel has a much more powerful
feature that ties together everything you’ve
been doing so far into a single, elegant
interface.

This feature gives you more speed and
flexibility along with access to the visual
acumen of a professional designer. It’s called

cell styles.*

* Cell styles are fully supported in Excel 2007 for
Windows and later, but as of this writing, their support
in Mac versions of Excel is spotty. Go figure.
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say it with style

Cell styles keep formatting This i the Title
consistent for elements that repeat

You’ll usually have several headings A B C
in your spreadsheets, and you’ll want 1 CRMFreak Income Statament
those headings to look the same. —> All number are in thousands of dollars
Styles let you tell Excel which cells are 3
headings and tken what you want the = ::::::'“nm T e
formatting of those headings to be. This is Explana 'bor\/ Texk. 2 I.Im.n;i :E s and suppa 2 : i
And styles aren’t just for headings: you 7 Total revenue 5 34
can use them for any elements that L
repeat. They’re especially handy if . /acmt Df_ revenuas
you want, say, to change the look of These ave Headings. s s&b“r_'p“u“ ant suppert > M
all your Totals. I'nstead of finding 1; :_::::;::1 T : E:
each one, you can just change the / I
style, and all the cells with that style These are Totals. == 14 Gross profit s 274
will incorporate that change. 15
16 Expenses
17 Research and developmant 5 33
18 Marketing and sales 5 151
To take styles for a spin, select the cells you :: ?:;Tr:::::szjmlnmmme : 1:2
want to affect and then select a style with the 1
Cell Styles button under the Home tab. 77 | Nt Tnpome £ 42
23

Chel-tlick and etrl-shift—click to
select more than one cell at a time.

Click this button heve.

Heve ave the cell styles.
Eosiim i ar ﬂ / 2

P L
T e | Bein gl P B s W

i S e g B S Tt Cas
1= nesese

[ ’ Bl g-A] EEEEE et |3 % 8| | comttonul Yt Cow

A:'hlll

il Fed

Powinaiiing * ol Taliw < Sobvi ¢ Pl © Sriwedl

Wby el o wwl boraied
) [vormal | mad saratzal
[} 1 Bams a0 Mt
s (IR ey (g W
[Ostpst ] Wesing Tewt
[
Headin.. Heading?  Heading 3 Hading 4 Intie Tetal
- Thrwed | e Wyies
! 0% -Acce 30W-Acon. N%-Acce. M0 - Acol. 0% Ace. 295 - Acoe.

n
s mnm;ii__"ﬂ.mm A Aere. 0% Arce. BT . Aerm

2 0% - Auca_ | EEEA 3 BTN

= mm- [Aosmnits | Acceard | | Acommti |
My st

i Comurs Comema [ Currsncy Cusrvency €]  Parcent

st o il g
[
A a < [ I T a 1
i

2
1
[
)

1 o e
S ke e

t1 ]
e il e i L _I.

Banchy
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With your cell styles selected, use
Thewes to change your look

Once you've told Excel which cell styles
match up with your data, then the fun can
really begin. Head on over to the Themes
button group under the Page Layout tab
and play around with the prepackaged
themes and font/color configurations.
Which looks appeal to you?

visual design

‘B =1 &
Y i
-""ll Hame Irierl Page Layoul Formules Dala
Cobois * AN ' |
.;"Lﬂ P ; a =
L=l P vonas - 1 1—1 Ll J
Themes — Marging Crienfation  Size Prink  Ereaks
. | Etferts - . 3 R

Themes

Page Srtup

These buttons vead your cell styles and ¢an thange
Yyour (:onaH:ihg in a bunth of ﬂuick and easy ways.

Your

o\riginal

data.

\_~

Some of Yyour eell s‘[‘,\/|c—
based dcsigh o?{:ions.

CHMFreak Inconme SLitement

L}
4 Rerem
| bk o [
e P
e —

- rr— CRMfreak Incoss SUHtement

dom ey |
Lreny
T L

1 CRMFreak Incoms Stabamant

Assign the cell styles listed on the facing page to
your CRMFreak income statement data.

Exercise

Click on each cell and select the relevant style. You’ll
have to play around with the Heading styles to make
sure that the cell borders extend into column B and
that the sizing of the heading is correct.

Go to Page Layout > Themes and try out a few of the
configurations. Which is your favorite?

* Load this! *
VA

www.headfirstlabs.com/books/hfexcel/
hfe_ch02_income_statement_styles.xlsx

Heve is a ¢tlean
version of Your
spreadsheet.

you are here » 47



implement your styles

You assigned cell styles and themes to your income statement data. Do you like how
it looks now?

Estoe«ci-?e
LutiON

Here's an example spreadsheet...your own probably
looks diffevent, depending on what Yyou those.
This is the Title.

This is _ a ™ = T = -—=
Explanatory |
Text. 1 CRMFreak Income Statement

\j 2 [ number are in thousands of dollars R s 4, 9, and
! OW. ) )
3 ! /| ; 16 ave aSS|Sth
4 Hevenua / ' eading Heading 3.
A Subscriptions and support 5 317 /

6 Licensing s 2 'd
7 ) Total revenue g I
These cells ave 9 .Cost of revenues
rcally important, 7 ] . - 2
w {:hc\/’rc e scnpl:mﬂs support
assigned the style | 11 Licensing 5 2
450% - pecent 2. 12__ Total cost of revenues 5 67

\ 13
re§ Gross profit 271
2

16 .Expenses

17 Research and developmenl 5 33
18 Mnrkehng and sales £ 15
S
s

These tells have a 19 General and administrative 45

tolov that makes 70 Total expenses 232
them stand out. 21 Rows 7, 1
2
M 4 » M| Sheetl  ~Sheet2 . Sheet3 . “2[JHl 12
¢ £ ] S and 20 have

Reaay | (BT

‘U‘\C To{:al S‘{:\/lc.

Cells B4, B9, and B16 are also
assigned to Heading 3 so that they
have the corveet cell border.
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t}]ere qre no °
b Questions

Dum

Q: A while back, you said something about the design
elements in the themes being “professional.” What did you
mean?

A: The prepackaged themes have been carefully selected so that
the colors and fonts all complement each other. The choice of font (or
“type”) and color in documents is a really big deal for people who take
visual design seriously, and it's convenient that Excel has built-in
design options that are likely to look good.

Q} I've heard a lot of people complain about how ugly writing
and spreadsheets and slide shows look when they’re made in
Microsoft Office, but this looks like Microsoft has made it pretty
easy to employ good visual design.

A: While it's always been possible to create visually well-
designed documents in Microsoft Office programs, it's not always
been easy. Some of the templates in previous versions of the
software are indeed ugly, and sometimes you've really had to work
hard to make your documents look good. But Microsoft has become
progressively more sensitive to people’s need to have good design,
and recent versions of Office show it.

Q: So are some of the same themes that I've been seeing
in Excel available in other Office programs, like Word or
PowerPoint?

design

A: Yes! And integration throughout Office is precisely the idea. If
you make use of styles everywhere you can, you'll have no trouble
having consistent visual integration across all your documents.

Q,: Are there limitations to what | can do in Excel in terms of
visual design?

A: There are loads of features you'll find in graphic design
programs that you won't find in Excel. But even when it comes

to making drawings, Excel is surprisingly powerful for a number-
crunching program. If you have a specialized design objective, you
should still poke around under the Page Layout tab before reaching
for your graphic design program.

Q: What if | don’t like any of the color configurations that
Excel offers? Can | make up my own themes?

A: Absolutely. Making your own theme would be a great idea

if your business already has its own design standards—official
corporate fonts and colors. Under these circumstances, the benefits
of using styles and themes in Excel would be immense.

Let's see what the
boss thinks about
your work....
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your next

He likes it, but there’s
something else...

Love it! It's just what we needed.
Oh, by the way, T want you to do the
balance sheet, too. And fit them both
on the same page. Can you do that?

The boss wants more than just

a pretty income statement. He
wants you to add a balance sheet to your
spreadsheet, integrate the new elements
visually, and make sure it all fits on a
single page. Better start thinking about how
you’re going to accomplish all that!
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visual design

J

Here are small versions of the CRMFreak income statement and
balance sheet. How would you lay them out?

'y ] [
1 CEMFreak Income Statement

- — — — 7 C e pa—— o
[ 1
Vol prvrmms ]
| 1S Salscngtow ad Heppt 5 42 n
. . »
R W e p— I
| ")
| o
1T Fawech and deeioasat . =B
| H[Tr— i
[ P S -
HL B

o Talal st

T e —
ben i3

l Heve's the income statement

| \/ou’vc been wov-k'mg on.

| Tl i . £

|

I e g B RCE hEet
3 AN ramseE 3 i thaotand; of Scllan
A Aty
PR T T L pe— g
& elaroalabis LatLran ars
7 deraarts recevabie =
| £ trleredinmman &
W Owlpred S oS Laae o
i Bl .
L el mmat [ -3
| 1L} Cancwin -
Lh Ot (1)
1# Tasl
N
| L Ui
7 Bsvsurdy paakle o
il Bederrrd v [=5]
19 Eimg- e Gasbal e il
| i vacst
n
17 Bcohoionr E FoG R
BN Ceevtinl g interes o]
— — — — _l M Marcotinlng Flees 1

Heve is Your new

balante sheet data.

"/
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previsualize your layout

rpen your penuil

\L %lutmn What do your CRMFreak draft financial statements look like?

Here's one way it mighjc look.

I_ — — — — — — — — — — —I J E.H“I'f!;h: Income ‘.!'I.ﬂ'ltﬂ'l.!ﬂ-t
| [ntome statement | S D
s — e
Revenue ;
W/ | ::- .mm“ I""-:d et s 4 '

Cost of vevenue -

L7 Fastarh and devaloraant
| | b bk by, el e

N N~

I ) |

Expenses
| |
~— Here are

| | YYour Finantial

statements.
| Balante sheet |

| Assets |
\/\/—’/\-/\
—_ -l
\/\/\_/\/\_’ X le-1uu-;-m1 . !
| |

3 A psmscr e in thaorond; of Sollan

|

| Liabilities | s _
IS — anp
\/\—\/\/ | Do b s an
S 7 Acvaarts rece ety =
——— T — — B Ol rred dovenail o &
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.
e~ 13 e

| | B -

18 Bl ered rve e [=5]

19 Ermg-beam Gabal e 3
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1 Bcoholoor | poueL
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visual design

Use proximity and alignment to
group like things together

Why doesn’t your drawing look like one of these spreadsheets?

Intome statement o o o _l ,Etvoe:i:hm o o o _l
Revee ——
| == | |
You tould have Cotcbroeme o
spread {:h'mgs | ;\mww | |% | -.0r You tould have
out like this.. | A | = | bunched things
—— Labibe ‘{ZOSC‘H\CY like this.
PAS S
== |
| e | |
L - - __— |

You probably didn’t draw your spreadsheet that way
because you intuitively grasp the fundamental visual
design principles of proximity and alignment. By
bunching like elements together and keeping all your
elements in alignment with each other, you make your
document more readable and usable.

J e p——
[beome statement et

| Revenue |

— T

K\ N
N

The elements on this very pa e X

also obey the printiples of L |
proximity and alignment!

Aligrment Proximity

g
8
%
:
3
s
3
g
H

m
x
3
s
§

Proximi{:y

Balance sheet

| e |

" Now let’s

g
&
s
@
&
2

incorporate
| that balance
P — sheet into your
| spreadsheet....

"
g
g
%
=
g
o
q
2
<
<
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calculate and clean

L.08% ExerciSe

o Copy the data in hfe_ch02 balance_sheet.xlsx and paste it below
your income statement. Save it all to a file called financials.x1lsx.

A e c N
CHMS reak Balarce Shet
2 Al riambsir gre b5 thouiands of dellar

Asets
Cadh and ciih eguivalenti
LAarkntahle securiieg
Aropunts receivable
Deferred commissions

4 Delatred incoms e
Looks like theve are 10 | Prepaids

.. 11 Fined assets

some ‘Fo\rmu|as mISSIng. 13 | Bocdvill

11 Criker
34 Toal
15

16 Lisbilities
17 Arcourds payssle 01

18 Deferred revenss 653
19 Long-Tedm labsilitias F iy
0 Teal

i

- Here’s what the balance sheet looks like.

21 Contralling inferen ny

24 Moncontralling inferest 1
5 | Todal
» =
e LT .

When You paste the data, be sure that the
CICm:nL if bokh the income statement and the
balante sheet ave grouped and aligned corvectly.

R R TR

www.headfirstlabs.com/books/hfexcel/
hfe_ch02_balance_sheet.xlsx

gamgeeiSE
=

&
Lo

‘ =

o)

Write formulas to total the Assets, Liabilities, and Stockholder’s equity, Use this button to
and then apply the cell styles to the balance sheet. apply the cell s{:\/lcs.
_En TN T A
'.'-.."J Home Ineart Page Lagoud Farmulss Blaks Hewiem Wk W - 5 X
"'.: L R F— N A | gy B D Generw 3 *ﬂ! ;{ ﬂa i:::' ; ir J&

Pt *;: e =l ]| (OO | [ )| | Conalional Fousat | E (o ] g, enE Ped s

Favmatling = i Talile v idet
Dipbaard "+ Fosd . aigrment + Number O St Celly Loty
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visual design

Switch to page layout mode to see how your spreadsheet will look on
the printed page.

This is the bottom of Your Excel window. ﬂ/

7 |
= i
2| l
0 |
W4 b M| Sheetl - Sheetd - Sheetd 77 & 0 |

Selest destination and press ENTER or choose Paste Eeli]

Cliek this button 1o invoke page layout

mode.

e Does it fit on one page? If not, scale it down on the page layout bar.

N LI - B x
' Pz el Page layeut | Pormlin D Harawa Wirm W - T x
v s =3 & 3 ] o
24X Ecaia g T =l Teyj |Gl wne mnomatic - Gridanes | Hessings | ] By B By
(et [t R L) sl R s e I - Znad e
Th'."ﬂ BELTE H'.m Dm"}“ﬂ" SE' M. im.-m e -m: B Seale BT Pt Port || Fagrs '!-'I.:' mﬂ“ N!IH 2
Iramen o Neale 14 Ft r

VRl Dfitieet

These buttons should help you make the spreadsheet fit.
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a nice balance

Be sure 4o add some
spacing to separate
the balante sheet and
income statement.

The ¢ell styles make
intoryo\ra{:ins new
iwco!rmafion into Your
visual design a snap.

Lon¥ Exercise

SoLution

You just incorporated a balance sheet into your spreadsheet, added some formulas, and

formatted the whole thing. What was the result?

'.n_.slil Hmeme s + W L
> e e Gwr med | Peewse e .
]
1

e —
sttt b o
e ——
[ —
[ P —
o]

Tised ety

el will

a
iF
L
i

-

-

(8}

o
iact

i
:
s ¥

I
i

.EH!HﬁIHIE!E'.'.I‘.!JIJ‘L'.'.‘IH'!L'J.'H'J EENANIENESEEIR SR &= s
=

A e Smil, Sheed Seed S WL

Biidy  Page w0

You need to bring
the stale down on
our syrcadshcc{: a
little to get it all
to £it on the page.

This spreadsheet is
all veady to print!
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Your spreadsheet is a hit!

CRMFreak used your spreadsheet as part of
the materials they made available to stock
analysts, and the critical consensus has been
overwhelmingly positive.

Heve's what Your boss had to say...

That's an exquisitely professional
presentation. The spreadsheet is

well desighed and makes my job as
an interpreter much easier.

[mportant Wall Street analyst \/

From: CEO, CRMFreak
To: You
Subject: Your work product

Dear Head First,

clear presentation.

the analysts this season.

soon!

—CEO

| was delighted but not the least bit
surprised by your excellent work with
our financial statements. You handled
the formula work with grace and
crafted a sophisticated yet crystal-

It was truly a tour de force and | am \
confident it played a large role in the %
favorable reviews we received from A

The only thing to do with talent like
yours is to give it more responsibility
with bigger jobs. Expect to see bigger
challenges with bigger rewards very

design
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3 relerences X

*

Point in the right direction %
* »

when I checked your references a
rather different picture emerged....

A formula is only as good as its references.

No matter how creative and brilliant your formula is, it won’t do you much good if it does
not point to the correct data. It's easy to get references right for short, individual formulas,
but once those formulas get long and need to be copied, the chance of reference mistakes
increases dramatically. In this chapter, you'll exploit absolute and relative references as
well as Excel’'s advanced new structured reference feature, ensuring that no matter how

big and numerous your references are, your formulas will stay tight and accurate.

this is a new chapter
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control

Your computer business
is in disarray

As the boss of Ace Computer Manufacturing,
you know how critical it is to maintain your
profit margins in the volatile and competitive
business of selling computers.

You've 9ot a lot of satisfied
tustomers in Your tomputer business.
You need to get on top of your supply chain:

are you marking up your computers

enough to make a profit? You need to

take control of your data to figure it out.

Finally, Mom got

What would I do without me a 64 bit!

your computers?

This box was
a great deal!

\ But how profitable are you? /
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references

Here are last quarter’s costs and sales for low-
end computers. The figures below list the cost
and revenue for a single computer. Calculate
the profit margin on this configuration. How
profitable is a single sale of this model?

Load t}us' *

www.headfirstlabs. comlbooks/hfexcell
hfe_ch03_low_end_computer.xlsx

To calculate the Total cost, add '_Til.‘.-. > BBl - L T AR R AT R
the cost of the components. [ el st o o M o s sl
By 3 B | |7
To calculate the Gross profit | x B c _i
margin, subtr_act the to_tgl cost 1 C ter Profitability F ix
by the sale price and divide the RO Prolitan Y. Tornes
whole thing by the sale price. | 2 Looking at today's pricing for each unit sold
3
4 Low-end computers
. 5 ltem Cost
6 Memory 5 B2.00
Fill in this formula... 7 | Motherbaard s 232.00 !
' 8 Hard disk $ 65.00 |
| 9 Total cost [ ]
o —
K\:B 11 Sale price 5 420.00
1%alc price is the amount you tharge 12
or Your tomputers at vetail. 25 |Grass profit margin Q
14
.and this formulal 15
N F
17
This is what a customer would ;:s:u: = ST

pay for your tomputer.

Gross profit margin is equal to:

f\ Revenue - Cost of Sales 6\

Thisis B11. Revenue

Bonus: Format this figure as a peceentage by

This is ¢ell BO. clieking the “%” icon under the Home tab.
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set up your spreadsheet

. What did you find?
Xercise
Lution

You created the formulas to calculate the total cost and the gross profit margin.

This formula caleulates the cost of sale
to produte one low—end computer.

This one’s pretty
sbraigh{qcorwavd.

=SUM(<BB) \

It's Jjust a basie sUM.

Here's the gross profit mavrgin.

This one is a little
move tomplicated.

K =(B11-B9)/B11 —

Use parentheses to keep the
differente between total cost

.
W 48 M| Shestl = Shestd - sheetd  ¥J .

and sale price in the numerator.

Ready

Your gross profit margin

for low-end
computers is 11.67%. That’s not bad at
all nowadays! So far, so good.

,_-Té.,I e T - % hfech0d low end computer - Microscht Cxcel (=i )
Home  Incert Pagelayout  Farmufar  Data Review  View (0 = = x_
B13 . & | =(811-89)/811 &
A B C B
1 Computer Profitability Forecast
2 | looking at todav’s pricing for each unit sold
3
4 Low-end computers
5 Item Cost
5 68.00
5 23E.00
Hard disk $ 65.00 |
9 Total cost S 371.00
10
11 S5ale price 5 420.00
12
13
15
16
17
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Your production manager has

a spreadsheet with costs

In the computer industry, component prices
are always changing, so in order to ensure
that you’re getting a healthy margin on the
computers you sell, you need to make sure
you're getting the best deal you can.

If you bought the least expensive
acceptable parts, how much would the
resulting configuration cost?

Lo&d ‘t}!IS' *

www.headfi rstlabs.comlbookslhfexcell
hfe_ch03_low_end_forecast.xlsx

Cay bl 7= 0= - VAL Wy ol e e forword s icrcest el
Y lmms e hgilaet  Pemsie Dt ks Vm @
| ™ . &
b
A B [=
1 Computer Profitabiity Forecast
2  looking ar nexr quarter's priciag for each unit sold
3
4 Low-snd computers
5 Ibem Cost
6 Mamory |
T Motherboard
| 8 Hard disk
8 Total cost
10
| 11 |Sale price
12
| 13 |Gross profit margin
14
15
| 16
I
ta o b 8 oy, Lo Lendn L
..M —
T

There are multiple worksheets in this file.

N

L= ]

references

Here is this quarter’s data.
We haven't ordered the

parts and need to find the
cheapest configuration.

Produtt manager

Ef,l- __.|-'J D u“m I.H-mdiuvﬂd u.;nmm..m =i ﬂ
4 e [ [ - Buls Bererm e = x|
| a2 . & ]
! e
| A a8 L (1] E
1 Low-Erd Mamory Whelassls Prices
A
i o Wessrior Mioeded
4 1 MasraMinihias Al 5
3 2 Paris T U E2I00 . ]
3 Party R Us LAY 5
& WacreMinibias F2330A &
i 3 WhcroMiniMas B-5532 -
| @ & Jorge’s Electronic Parts FLEATSS %
i 7 Parti W U EJA30A 5
11 B Jorge™s Elechronic Pats  B-5532 .}
17 9 Krary Komoier Emtle BERAF 0 %
13 10, Waerohdin s EIXI0R 5
4 11 borge"s Clectronic Pasts  B-8533 5
15 17 Paris T Us FiLhETHa 5
LE 13 Krasy Kamooter Caithe  B-3533 5
17 14 MicroMinihias B-3533 5
| 18 15 Parms R U FL-gT 5
e 16 Kragy Komoster Caiths FLULETSS 5
w[]
-H W durews | LowFen LewhOs Ll
| Baacie
T

Use these tabs to select diffevent worksheets.

Spreadsheet files ave also
called “workbooks.”

You need a function to find the lowest
price on the memory worksheet.
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meet VIIN

MIN returns the lowest number in a series

When you have a range of numbers and want
to figure out what is the smallest number in that
range, use the MIN function.

Ol M |3 be ek ke e fewtait « Mucresslt Ecel [
(a ran C... L i ket Pagilayouf  Toomulm 0 Dats  Enwwew  View B = T
Q@
1
&cc nn 2
&ce nn
ézcn Nn |3 |lD Vendor Modal
¢¢¢~'/' nn 4 1 MicroMiniMax A231 |5
Qcclla nnnn 5 2 Parts "K' Us E23208 5
-— M I N &ca nn & 3 Parts 'R Us pL-g7ss |5
ecc nn T 4 MicroMiniMax E23zom |5
ét‘:": o ) 5 MicsoMiniMax g-3532 |
&ZR NN ] 6 horge’s Electron 5
é&c2 NN 10 7 Par - 5
: e::c nnnn 11 Torge's Electromic B-853% 5
ES &CcE AN 9 Krazy Komputer Kast\, B-8532 | &
55 $63 .00 10 MicroMinibMax 5
‘q-_; 14 11 lorge's Electronic Parts 5
; 15 17 Parta "R’ Us PU-BZ2] 5
e Fill in these ?a\rcv\{‘)\cscs with a range. 16| 13 Krary KomputerKastle B-8533 | §
+ 17 14 MicraMiniMax B-8533 5
Fg 18 15 Parts "R’ Us PU-BTS4 |5
< 19 16 Krazy Komputer Kastle  PU-B7SS |5
: 20
21
i e b Suwewry | Lowtiem - Lostis | LowBde T
Beaty %
b3 is the smallest
The smallest bev in this list
Q Q umbDeyYy In .
number in the list n
$63.00
This is Your range.
And, in case you hadn’t guessed it already, the Dy 97 |5 M ot v Mt e
3 -

function that tells you the largest number in a list | =
is MAX. A

What you need to do now is write MIN formulas
to find the lowest cost for each of these

components and see how much your low-end 4 Lew-end comp
computer configuration will cost this quarter. : ::“

. . . mory
Using that 1n.fc?rmat10n, you’ll be able to forecast Vou've going to £ W it achicara
your profitability. in these blanks with || 8 Herd disk

8 Totalcost
MIN Lormulas. e
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references

Heve's the memory data we want 1o vefer to.

If you write your formula the way you’ve

been writing formulas, how will your formula
know which sheet to refer to for the data?

[ Tyl 1 by ol e end formcydt - Mot el ]
= Mpilatet  Pemin Do b

[ - F

A B [=
1 Computer Profitability Forecast
2 | looking ar nexr quarter's pricieg for each unit sold

Cost /

[CE8 (ST

(=]
=]

4 Low-end computers
5 Hem

6 Memory

T Motherboard

8 Hard disk

8 Total cost

10

11 Sale price

12

13 Gross profit margin
14

15

16

17

H 4 F . Somwmery  Lewler | Lewils
B

\‘L Let’s start by looking at memory. We need a formula that will
return the lowest amount we can pay for memory.

Tyl U ol e end formcydt - Mo el e
T A T =
ey - — T

1= TP o — = - i

1 Low-Erd Mamery Whelsale Prices

A
| 3 10 eador Model  Pree

4 1 MasraMinihias Al 5 6,00

3 & Parta W Us E2I00 4 500

B 3 Party R/ Us FLLETSS 5 52,00

[ & Macrohinibias F2330A & &4.00

i 3 WhcroMiniMas B-8532 5§ G400

a & Jorges Elechronic Pasts. FLEETSS S R3.00

i 7 Parti W U EJ3I0A & &3.00 1
11 B jorges Blectronic Paets  B-8332 5 66.00

7 9 Erary Somoener Sasthe  B-Eh3F LR L

13 10, Waerohdin s EIXI0R & 5,00

14 11 borge"s Clectronic Pasts  B-3533 5 0500

15 12 Parta 'R Us FL-EM2a 5 63.00

LE 13 Erasy Kamooter Casthe  B-3533 & 6600

17 14 MicroMinihias B-3533 & ohL0o

-} 15 Pam R Us FL-3TS4 5 E5.00

e 16 Kragy Komoster Lasthe FU-TSS 5 &3.00

)
Heve's where we want +he Lormula.

How would you design a reference to ensure
that the correct sheet is being pointed to?

you are here »
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brainstorm off-sheet references

o

pencil

lution

i

L

"

You just grappled with the question of how to refer to cells across

worksheets. What did you conclude?

If you write your formula the way you’ve
been writing formulas, how will your formula
know which sheet to refer to for the data?

The formula wouldn't know wheve to find the

T 7 e
Foa

e Fommdni  Bwin

==
———

8 by chll b e forecyst - sirossit Ll
PTTSHppp T | =%
x
|l A B D _j
| 1 Computer Profitabiity Forecast
2 iooking aof nexr querter's priciag for each urit sofd
|3
| 4 Low-snd computers
[ 5 Hem
6 Memaory
T Motherboard
| 8 Hard disk
| 8 Total cost
i 10
| 11 |Sale price
| 12
i 13 Gross profit margin
| 14
| 15
| 16
17

|44 o oy L
| Baacie

Lot Ll

S ——

L il - e

O el - & Wiy gl ke ek Sorecadt - Moot sl =1 e
[ awe o ket P D e e B =
l AX0 B &l *
| i c o E ‘B
| 1 Low-Erd Mamery Whelassls Prices
A
| L Wessrior Mioeded Prace
| & 1 MasraMinihias Al % 66,00
! 3 & Parta W Us E2I00 4 500
| & 3 Party R/ Us FLLETSS 5 52,00
! [ & Macrohinibias F2330A & &4.00
! a 5 WaEroMiniMax B-E332 § a.00
| a & Jorges Elechronic Pasts. FLEETSS S R3.00
i i 7 Parti W U EJA30A % 63.00
111 B jorges Blectronic Paets  B-8332 5 66.00
| 12 9 Erary Somoener Sasthe  B-Eh3F 5 BN
i 13 10, Waerohdin s EIXI0R & 65,00
| 14 11 borge"s Clectronic Pasts  B-3533 5 5.00
15 12 Parta 'R Us FL-EM2a 5 63.00
! LE 13 Erasy Kamooter Casthe  B-3533 & 6600
I 17 14 WacroMinivias E-35333 4 Gh.oo
| -} 15 Pam R Us FL-3TS4 5 E5.00
| 15 16 Kragy Komoster Lasthe FU-TSS 5 63,00
| 20 I
|_-:_‘”p furews | Lowden LeeiOs  Leeied T T T oo _I
| Erace F ;

How would you design a reference to ensure

that the correct sheet is being pointed to?

Let's see if Excel can llelp

figure out these ranges...
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Let Excel fill in ranges by starting
your formula and using your mouse

Excel does indeed have a syntax for pointing to
ranges that exist on worksheets other than the

worksheet where your function resides. And you’re
about to learn that syntax. But not from this book.

Instead, Excel’s going to show you. One handy
trick in writing formulas with arguments that
involve cell ranges is to start writing a formula,

getting to the argument of your function where you

want to put the range but not typing anything:

=MIN(

¥ you £ype Jjust this,

xeel tan help You
igure out your range.

Don't type out the vange, just

seleet it with Your mouse.

Now, instead of typing the reference, just use
your mouse to select the data you want.
Go ahead and click on a different worksheet (or
even a different workbook) and select your data
with the mouse. Excel will fill in the range for
you.

Finally, type a comma for your next argument
or a ) symbol to end your formula and press
Enter.

references

%

* Do this!
{ %

Start ‘{‘,\/Fing this £o\rmu|a

on Your summary sheet.

| 14
{ 15
16
17
18

| B

% 8 8 m| Summary - LowHen  LoweOs | Loehis

13 Gross profit margin

Havarm

T ) ] le_chil3 fove_trd_Pormiast + Migscoh Exeed
e wWied g Lipiet Fasrmaan s
s - 3 [t e | =pni]
A B
1 Computer Pre|fitability Forecast
2 locking af next \fwarter's pricing for each unit sold
|3
4 Low-end compu\ers
5 [Item Cost
€] mery
| Motherboard
8 Hard disk
9 Total cost
| 10
(11 Sale price
12

Then use Your mouse +o seleet the
data on the LowMem sheet.

What lxappens?

Widw

=]
.|flﬁ| .

E
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excel answers

Excel got the right answer using
a more sophisticated reference

When you use the mouse to select the data

you want your MIN formula to evaluate, Excel
automatically fills in the range for that data, even
if the data is on a different worksheet.

Here’s how Excel describes the range for memory
prices you want to evaluate.

=MIN(LowMem!D4:D19) «——

Excel added this element.

The range does look a little similar to the first one
you tried...

No word on which sheet this vange vefers +o.

=MIN(D4:D19)

Heve's your selection

Heve's Excel building Your veferente

for You as You select it.

& il 1 b anid forwei + Mimant sl Lo A2

T e T T TR - =%

s BB e | D T

! B L *

1 Low End Wemory Wholerale Pricen

]

70 Vendes et
| 4 1 MioobidMar AL T3 6600,
| = 2 Pasts 'R Us
| & 3 Paits R U U755

3 A4 MicrshivMax Faja0a :
| o B-B12

[ PLEETSS

7 Pasts B Us E23204

11 B Jerge's Bhictronie ety B-5512

12 9 Wiaey Kompuler Kastle  B-8332
|12 10 MicroMinMax E308 }
| 14| 31 Jooge's Bectionic ety B-B533

15| 12 Pasts W Us PU-BTS48]
| 16 23 Gosey Komputes Kastle  B-8333
|17 14 MicroMisMa BeEa1l
|18 15 Paits B U PU-ETS -
| 19 16 Erary Koorgates Katle  PLERTSS 5 RRO0
| 20
b l
| 22
R TR T TR T R ) w—— |
- ¥ 5

of the /

memovry PY‘iCC data.

...except that in this case it adds the LowMem!
element, which tells Excel to evaluate the range
D4 : D19 on the LowMem worksheet. So far, we
haven’t included an element to describe which
worksheet we want to reference, and Excel has
taken that to mean that we want to reference the
same worksheet where we’ve put our formula.

This is the lowest price for memory.

Now filling in the lowest
prices for the rest of the
cmnponents will be a sna]o!
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| r . & il
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1 Computer Profitability Forecast

d Locking ot newd guarter's percing far eoch ant soid
¥ J
| 4 Low-end computers

5 ltem Cont

‘ B Mamory L E3.00

|| 7 Motherboard I
| & Hard disk
| 5 Totslcost

Taln meies

|| 13 Gross profit margin




references

You know everything you need to know to complete the rest of this spreadsheet and
forecast the profitability of low-end computers for next quarter.

Use the MIN funetion o caleulate these two eells.

Using the MIN function and ﬂ?.} =0 = Dol e s Ten e Em&fi.
o . = Hemt e Fermulit Dats  Remew Vb o - L
pointing to the hard disk l & - e il -
(LowHDs) and motherboard 4 A 8 C o %
(LowBds) pricing worksheets, 1 Computer Prof|tability Forecast
calculate what is the lowest 2 looking at next q|warter's pricing for each unit sold
price you can get for these 3
components. i 4 Low-end compu\ers
| 5 [Item Cost
& (Memory $  63.00 New total heve
7 Motherboard —1
. £ Hard disk
Type in the formula to calculate l fu el
your new cost total in B9. .
11 5ale price
12
13 Gross prefit margin
| 14
15
Your sales team has determined 16
that the highest competitive 17
price you can charge your 8
customers is $390. Fill that value T e G
into cell B11.

Caleulate your Type in a projected
new gyross £290 sale price of
Calculate your new gross profit of; . !
, protit margin. your computer heve.
margin.

Make sure it's formatted correctly by pressing
the ‘%’ button under +he Home tab.
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implement min

You just projected your profitability for low-end computers, given your component costs, for the
next quarter. Do you expect a profit?

ReiSe
Lution
Here are the formulas that Lo - O e e e e R
ealeulate your spreadsheet. = ::: — pmm;:n ' =w::r:::m e e x:
‘ A B c D #
1 Computer Profitability Forecast
2 Lowking ol next quarter's pricing for each unit sold
=MIN(LowBds!D4:D10) ~_ g
Low-end computers
=MIN(LowHDs!D4:D14) — s ® .
& 5 63.00
7 Motherbo 5 224.00
8 Hard disk 3 £0.00
=SUM(B6:B8) 2 Tetslemst———P 5 347.00
10
11 Sale price 5 380.00
12
13 Gross profit margin—p-
=(B11-B9)/B11 14
15
16
17
Looks like your ?ro‘(:i{: 18
on this low—end AR Summae e | Lowhts  Lomtds %3 /08

Con(:igwa{:ion will be . —

(’: Geck Bits

A quick way to select all the numbers in Nice work.
column D for your MIN formula: you can type
MIN (LowBds!D:D). If there are other
elements in the column, such as text or blank
spaces, Excel will just ignore them.

Looks like you’ll have a handy
profit per unit this quarter. Now
all we have to do is sell them....
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references

Things just got even better...

From: Purchasing
To: The Boss

: Subject: Just scored a sweet discount!
This email \')us{: tame atross the wire.

Hey Boss,
V One of the new guys has just

persuaded all our vendors to give us a
5% discount for this quarter. You might
want to incorporate the good news
into your projections.

—Purchasing

Sweet! That definitely means that the
computers you sell will earn a higher profit
margin. Better calculate to see how much.

0, . . .
‘ The 5% distount is typed into this eell.
-
ExerciSe " .
4 B N 8 T e it - Wi Dol
L(‘Bad thiS! oy Wmr P eyt -'.--.-:v*af: :---— e
| o - &
www.headfirstlabs.com/books/hfexcel/ | A a e
hfe_ch03_low_end_discounted.xlsx 1 Computer Profitability Forecast
2 | [making ar nest quarter's prating far eoch wif sold
g |3
4  Discount 5%
| s
& Low-and computers
o In cell C8, type a formula that references | 7 ttom ot P
cells B4 and B8 to subtract a 5% discount | 8 |Memary £ 600
from the memory cost. EE Motherboard g, 200
[ 10 Hard disk § 6000
[ 11 Tetal cost § 34700
. 12
e Copy your new formula and paste it to 35 sala price T
calculate the motherboard and hard 14
disk costs. Gross profit margin 11%

What Lap]oens?

7



shifting references

Cpecise
LutiON

Refine your spreadsheet to incorporate
the discount to memory.

This is a PvcH:\/ s{vaigh{:(:o\rward Lormula.
= B8 - B8 * B4

B8 vefers 1o {::c\ ZBél vefers o the

memory cost. 5% distount.

e Copy your new discount formula for the
hard disk.

This veference doesn't
point to the discount.

These values tan't be \righ'h’

= B10 - B10 * T T— 5 6300 5 5985
m § 224.00

You just tried to write formulas to calculate a discounted cost of memory, hard disks, and
motherboards. Let's see how it went....

= e e e« Mcwsct: Larsh peee
e  Pemimsd o Dol brew e w- e
o - i3 e NRETRG ®
A B c ] J
1 Computer Proftability Forecast
2 isaking af néxt guarter’s pricing for soclh wall sald
3
4 Discount g3
5
&  Low-end computers
7 Hem Coasl Discounied
5 Momary sy [ sess)
e 5 1400
10 Hord disk L3 60.00
11 Total cont 2 347,00
12
13 Sale price £ 250,00
14
15 Grosz profit margin 11%
1€
17

18

8 ey Ll o i T3
COE

|_-|1 il i hh-.dﬂ.\—u_—lhwu_-lvhmﬂ!-.d: - =i
T T T T e T Y-

£ - FaETY ]

m

n

-]
el e

1 Computer Prafitaldity Forecast
1 Llocking of RnessAuarter's priclag for sach urilt sofd
3
& 5%
L)
& Low-end computers
T lwem Cost Discounted
a
5
10 Hard disk 5 oo
11 Total cost & 347.00
1

13 Sale price 5 350.00

15 Gross profic margin

| memae
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references

Use absolute references to
prevent shifting on copy/paste

You've thus far been using relative references ...and when you copy and paste them, relative
in your formulas... references shift in proportion to the original formula.

/ N

Relative Reference

f— T
These copied/
pasted velative

veferentes shift.

Heve are your original vefeventes.

Absolute Reference

But sometimes you want a reference to

stay fixed no matter where you copy and This M
paste it. In that case, you need to use an vemains fixed o \
absolute reference. the original eell.

This velative vefevente shifts.

To tell Excel to make a reference absolute, the syntax is
to add dollar signs. If you put a dollar sign before the
column, the row can shift, and if you put one before

the row, the column can shift, and if you use two dollar
signs, the reference will stay totally fixed.

/_ Hold the vow.
. Rewrite your memory

B 2 A discount formula to include
E%QRCISQ an absolute reference to cell
B4. Copy that formula and
J\ k £ you wanted 4o hold the tolumn paste it for the motherboard
Hold the olumn. but not the vow, you’d only put and hard disk costs.

a dollar sign in Lront of the B
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increased margins

Your profit margin is now even higher...

With your corrected formula using absolute
references, you were able to copy and paste
to your motherboard and hard disk fields,

showing your discounted component costs.

e I & e .ch) Jow_end dscounted « Moooht brcel E==tii >
[ /} isms  Wisn [Cerry—

11 . I
‘__ i :
Profitability Forecast
ooking at next quarter's pricing for each unit sold

1 Comp
Heve is your absolute veferente.

(:E 11—Ell*E$4 2 Low-end computers

Discount %

Item Cost Discounted
\ ‘ Mamory s 63.00 5 59.85
Motherboard S 22400 5 212.80
10 Hard disk s 6000 5 57.00
‘/ou tould also have written IS'BISIQ- 11 Total cost $ 347.00 -
12
13 Sale price £ 39000 3 390.00
14
15 Gross profit margin 11% 15%

Copying cell C8 and pasting to cell C11
would normally shift the reference in that
cell from B4 to B7—a shift in rows. To
prevent the row from shifting, puta $ in
front of the 4 in your reference. Your ?\ro(:i{: is now higher.

You can also put a $ in front of the B

in your reference, but it won’t make a
difference, because copying cell C8 to
cell C11 wouldn’t cause a shift in column
references anyway.

Looks like you’re going to get to
pay yourself a big dividend
this quarter, assuming that sales
go well....
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references

Absolute references give
you a lot of options

Depending on where you

think you might need to

copy your references, you

should always consider using - -~

absolute references to make - - -~ ~
sure your formulas point - -~ “ge c2:D3 N\
where you want them to. - Be\atl \
7
7 Cc2 R a“ges \
/ l
/ /
/ $B$1:$C$2 /
Sy aces i, $B$1:$C$2 /
Be{ete I references.
\ o
)
\“‘t,e e\\
\ %h/ A‘)So a(\d,\o\\.(\/
N e
\efe"en o he Ce/

e w . . ed it
=~ \OUIdﬁok if you cople?\_{ga“, -

Those dollar signs are starting to
make the reference hard to read.
Can't the formula just say in plain
language what you want to evaluate?

It can indeed. As important as
references are, they can become
unwieldy once your formulas

get long and numerous. If your
references start to confuse you, you
can turn to a powerful feature of
Excel called named ranges....
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meet

Named ranges simplify
your forwmulas

This reference takes a moment to understand.

You will often have to 9o back and eheck where
vefeventes are pointing, just to jog your memory.

$B$2 .

Even if you wrote it yourself, chances are, in the
future you’ll forget its meaning and have to go
back and forth to make sure you know where the
reference is pointing. This formula takes a long
time to understand.

A formula like this ean
be a veal bear 4o theek.

=SUM($B2,C4:D8)*M75
\{ou tan ad‘,ua”\/

use wovds like
When you used named ranges, you can fhese as vekeventes

replace those references with a plain-language

in \/ou\r (:ormulas-
name of your choosing.

Assign names to $B$2 — discount
your ranges... $C1 < ey

And once you name your ranges, which
by the way are by definition absolute
references, you can drop them right
into your formulas.

This ¢ould be a
real (:ormula us'm5
named vanges.

..and simplify

sour formulas = cost - cost * discount

[sn't £his easier to vead and undevrstand?
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references

Let’s try out named ranges by incorporating one into your discount calculation formula. Instead
of making the discount value reference B$4, let's make it just discount.

Exercise

Give your discount value the name discount. To do this, select cell
B4 and then highlight and delete the reference at the top left. In that
blank, type discount.

) e -0+ ot o and ducouried - Mot e ]
- "_‘n’ . = -

HIShllSh‘{: ‘U’\iS blahk )’\CY‘C, !hln: . Mil.rr:l' jh.l,..-..u. =" .'rrh'vr e ¥ -

veplace the veferente text _ ” - - —
with the word Distount, ﬁmpmr Profitability Forecast

and then press Enter. 2 Looking at next quarter's pricing for each unit sold
3
8 scoue

5
B Low-end computers
7 Item Cost lscounted
. Brmory 63.00 5 59,85
v memov -(:o‘rmula-
Rewrite your memory T s Motherboard 22400 $ 212.80

$
?

| 10 Hard disk -3 60.00 5 57.00
3

| 11 Total cost 247.00 5 320.65
i 12
| 13 Sale price $  390.00 390,00

Then eopy/paste it to these cells. | 2

15 Gross profit margin
| 16
| 17
| 18

[#o0 e v Summary  Lowies | LowHDs | Lowdds | Y3
| Bragy

11% 15%

e Rewrite the memory formula using your new named range.

e Copy and paste your new formula to overwrite the old motherboard
and hard disk discount formulas.

you are here » 77



implement named ranges

%:e@i'-je
Lution

You just took named ranges for a spin for the first time. Did you find that
they simplified your formula?

=B10-B10*discount
J

Heve's Your new formula. This is Your named range.

[ :_'f!r.l\ - s e MO borw_mncd_drszourited « Micseruoll Eael b D
== ot Iniedt Page Lipgut  Fodmulad Data Review View W - T X
=1y i3 | =B30-810"discount ]
A B C D '
1 Computer Profitability Forecast Named vanges are
2 Looking ot next quarter's pricing for each unit sold absolute, so it'll eopy/
3 \785{',6 without shi‘ctihg-
4 Discount 5%
5
& Low-end computers
7 ltem Cost Discounted
& Memory S 63.00 S 59.85 !
9 Motherboard S 224.00 § 212.80 o
10 Hard disk $  60.00
11 Total cost S 347.00 S5 329.65
12
13 Sale price S  390.00 S 390.00
14
15 Gross profit margin 11% 15%
16
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Great, we figured out low-end
computers. But we need to cover
medium- and high-end computers
as well. Can you do that?

No problem. Let’s take a look at the
data for the other computer lines and see
what we can do.

This is a big workbook.

(

references

*

Lo&d ﬂ!IS'

www.headflrstlabs.comlbooks/hfexcel/
hfe_ch03_all_pcs.xlsx

Dy 5t 7. ot s o bt . o $ e chill ol poi - Waresioft Excel =
¥ Mrm e Gmlad femsm D R e §-= s T e e e e
a7 . I3 W e _ 3 a
& n C L E F B =
L Computar Predrasiing Farecsan f H L LE) k l
& doekngal stel geods o fod cece el sokf 1 Wk HJ"F Wotharboard Wholssale Prices 1
3 2
] e G i o Vendar odel Price:
:' 1 Parts R Ls AGFA 5 3B0U00
] n : s c
i e T e A = iliahard  Ducumed 2 Mm..la.l.-..-.hx W00 5 379,00
B Memony £ E300 £ 598% & i Jorge's Electronic Parts  AGC3 5 38000
U Matherboard S Xam % 212E 7 4 Parts B Us - D0 2 3 38100
LG Hard sk 5 e00o £ 5700 H 5 MatroMniMax YR-9003 5 35100
11 [Tees cont $M180- 3 BN o & MazrabiniMax VL0001 § 3RO
14
1 A ;
g CTe— 5 W00 5 9000 10 7 Parts B Us AGD $ 38000
1
1% Gross proft marges LA FELY
16
5 I
(1.

There ave seven diffevent worksheets heve!

Lots of data, lots of formulas to write.
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writing a lot of formulas

With all this data, you'd have
to write a ton of formulas

It could take you quite a while to come up with this.

Heve are all the formulas \/ou'd
need if You did it the long way-

-MIN(Higths!D:D)

scount

=MlN(LowHDs.'D:D)

=D9-bg *discount

;

All these formulas are a mess.

80 Chapter 3

=SUM( >

I£ only there weve 3 shorteut....
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references

You could hame some of
the ranges. That would
make things easier.

Having more named ranges
would be a help.

Your formulas would certainly be easier
to read. But going through a whole
bunch of cells and ranges and naming
them individually takes a lot of time,
too!

Wouldn't it be dreamy if Excel
would just name your ranges for you?
But I know it's just a fantasy....

you are here » 81



meet tables

Excel’s Tables make your
references quick and easy

S . This is a struetured veference.

When you click inside your data and click Table under
the Insert tab, Excel gives you all sorts of options,
including automatically generated range names. Once you've ] .
created your table, you can use a special syntax called =MIN(MidBds[Price]) Heve’s wheve
structured references to simplify your range names.* j the structured
Here’s how you make a table. The column is in brackets. veference points.

Select your data, then head over to e Change your table name from Tablel to

the Insert tab and click Table. something more meaningful.

(M)W 9 - )+

Home  Insert Ia

W q‘_p \I'v‘
e

Heme Insert Pai

Fn'u't:rlhlt Table Nicture El
Tables i istrations

Table Name: [iz] Summari

MicdRs B remove

Mndcr ‘H‘\C Dcsigh
N— ‘f:ab, name \/our
(et table heve.

'-.-]' Resise Tabile H?J Conwerl

€12 , v
Cliek heve
e Now you have a table! Go ahead and
start using it for structured references.
R I [ L e ch0) o po - M bl
This new formatting shows you that i e s e et
our da‘l',a is now 3 Y‘CCOBV\.IZCd 'table Tabis Rums Hsmmnnnpmtios | T [ T o
Y [TEF B R Cugiscaim k4 i = L .
e D P B (bt it
o SIS T 18

&3 - & o
LA B T -
I Mid-Range Matherboard Whodssale Prices

Easy, right? And you don’t have to worry
about making your references point to
sheets anymore, since Excel knows how
to find your table in a workbook using the
structured reference.

|£ You dont like the ('\orma{:{ing of
the table, you ean seleet a diffevent
style under the Design tab. ]

Mo b ] ey Ml bl el
dranis Coort 17 Mer B oo AT (o0 00

* Structured references are another one of
those Excel 2007 and later—only features.
It'll come to Mac eventually.
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Structured references are a different
dimension of absolute reference

Between the $A§1 style of references that you've
learned and the references that you can name,
you've spanned a broad universe of possibilities
for referring to your data inside of formulas.

— —

references

We're only going to serateh the surface
of the power of struttuved vefeventes.

-— —
—~ ~ —
- ~
7 sSSS Ny ~
( = . ple b, N
Zz s Y <SS\
f,/ Named 2 = ae W “"
I = = /
’l||‘\\\ Ranges\\é_ gVefsan ///¢ \
N eSS f// Structured //é |
N Ul References =
"y =S
S o s/
\AbS()/Ute

depend on your specific problem.

-—
—

Remember, vefeventes to

£ Your data isn't in a tabular ‘(:orm, =~ ran\ges 1o the mayx! -
named vanges are the way to go. - = -
See the Help files in ExcEI for more
information about theiv +ull cayabili’c‘ucs
The type of veference you'll use will/Q

nd

med vanges and struetured

_ - = ~ velberentes never shift.
-~ c2:Dp3 N
e *
7
7 c2 Range® \
/ |
$B$1:$C$2 / Let’s finish off our
gingl® aces sBs1:scs2 7/ computer spreadsheet
Refer / with some structured
references....
\ % Abgo\“te e d
(o)
4
ooy, cs$1 — 83
uf, -~
~ d/o\ok ifyoy copied and paSted ©Cs =



try out tables

L.0n¢ ExerciSe

you give them each a name!

references in your formula.

Hcrc’s one alvead\/ Lom?lc{:cd ‘('\o\r \/ou.

o Assign your new price sheets as tables. For each
table that describes a component, create a table
using the button under the Insert tab. Make sure

Create a table for your mid—vange memory.

Finalize your profitability projections. Using tables and structured references, calculate the
profitability forecast of your mid-range and high-end computer models.

-ﬂr [ T T T
T s e s Pevew B e e -7
T &
= i) re
s mabten fem
] . By 81y Lot Rictls 0

A -] c e L E
ki Fsags Aadirany ik Byu o 1

R e e e <5 LSy e |

| Wrary Bomgutes Banthe  PLISS000
FRTE TRV CHBan
¥ hpe's Dlertrorie Parts C-AS30
& Wi eohoit e -G
ey U] C-8570
o
¥ Wb

B Pam W L

# Erary Komptes Kaurle
10 lwge’s Flactionic Parts
11 Parta W Ly

13 Parss ' Ly

11 WiescMnitis

14 Parm W ks

15 Parss B L

1h lamge's Flotiome #aims

e Using the same approach as for evaluating low-end PCs, calculate
the minimum costs for each component. This time, use structured

T o

Hem iy
bt
Figed dith

Tl wint

N 57 | fade price

vt ol rag

00 § A
L0 4 M
5 000 § SO0
S MILD 5 31945

5 Waoh § WO
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references

Calculate expected profit margins for the other
products. Use the sale prices below, and fill in the
necessary formulas in row 15.

Your sale prices
Mid-range: $600
High-end: $4,000

ppEaE e e 08 s~ Mo Ll . e
= Heme | dnit Frgeiapmd Sareadn Dula T ¥ TX
I T =k = Antounhing ol T R SR
—";.. B LA [ &'rm.- ]irﬁ
Put your sale m g B A M Elea o A
prices on - Jcl, SOV ERORT TEINNE SR | IS
) o - 3 o | b e Price] | it
this vow. —a A B c o E F G B
1 Computar Profitability Forecast
2 looking of next guonier's pricisg fovr eoch wef sokd
= |
A4 [DHacount 5%
=2
-]
T e Lew-and  Discounted|Mid-range Discounted High-end  Discounted
B | Mamary 5% 6300 5 5985
9 | Matherbosrd 5 72400 5 12805 3reno] !
10 | Hard disk 5 6000 5 5700
11 |Total cost S 34700 5§ 32965
12
13 Sale price 5 39000 5 39000
14
15  Gross profit margin 11% 15%
16
\7
18
.."L'_ = L M- Meiem - Mg~ Higrids- < Highiem -, - HghtDs

Put Your FY‘O‘FH‘, mavrgins on this vow.

you are here »
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assess profitability

hcif You ‘cigwc out whith struetuved
rete

Lon® Exercise
SoLution

How profitable are your mid-range and high-end computers?

Assign your new price sheets as tables. For each table that describes a

component, create a table using the button under the Insert tab. Make

sure you give them each a name!

Using the same approach you had for evaluating low-end PCs, calculate

the minimum costs for each component. This time, use structured

references in your formula.

(3]

prices below, and fill in the necessary formulas in row 15.

Onte Your structured vefevences ave
set up, wri{ing Lormulas is a snap.

Calculate expected profit margins for the other products. Use the sale

rente \/ou'rc IOOkihS ‘FOV',? Camputer Profitability Forecast

1
| 2 |paking af eexf quartercs aricmg far foch umt 1oakd
=
| 4 Discount 5%
| 5
| 7 em
| B Memaory
| 9 Mothertioard
| 10 Hard disk % G000 5

11 Totval cost 5 34700 5 32065

Sale price £ 30000 5 IB0U00
Just press down—arrow Gross profit margin

and tab if Excel
corveetly starts to fill

out Your vebevente name.

A D (N
:'51} Homs | o .l.lrl.m:l. [ Bats Emiem  iew
- o A
L) 4 (Bl ledaca] | IET-E |8
ey SR EER| [W4A il i
. . Mgl [a Fard | Mgt [ felti
D'd YOV hO‘{',lLC 'H‘\a'{: E‘KCCI 'EV‘iCS ‘bo o - (Bl (_}'.._: smin[MigHDs[Pr
A B C (1] E

iMid-nn';l Driscounted
70,00

5 11280 N, 37E.00
5700 | smin[MidHDs[Pri

W limmber ), [t

W =
SOar da
t Pt &
-+ wi - Bl =
e
F G

High-and Discountad
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references

A e v
. e - =
& i A 2 b
: 7 . PR . | AR
Use your named vange to ] 5 Wkl gy ) Ll o=
. . Ly - b s e -
intorporate the discount. T ——— T T =
o R T ot ey CH N~ W S W
1 Eimrpster Bepbdbty b et
3 oy o s s g o sk e ke
3
4 Deows [
3
[
T ham .“""'"" Doaiestad | Wi i pﬂ-—l'w [CTree—
LR - 15 sao0 5 sam s 7000|808
L U] CTY R TY ) ETYT |
(7] 5 |
% {1

R I e
-

Use the same formulas for price
and Prmci{: that You used vecently.

o APt e -
- tome | feert  Pegrlemd farmsls Duls Mo View
Jlics - IS RF et - i 4, [EERMA RS

e 3B E DAL (W W (S e Pona i‘gﬂ

FERE R FTTEAE. S | | 0 - L ElFermAt | A% Faure Gl

Copeans tare 1 5 pheshe T Lol tang

A7 Ly C—|

a Al » | c. | D | B | F | G | Hy
1  Computer Profitability Forecast

2 | isoking ot next quarte's pricng flor soch ual ikl

3

4 | Discount 5%

5

&

7 ham Lew-and  Distourted Mid-range Discounted| High-end  Discounted

B Memaory 5 6300 5 54855 V000 5 GAS0[5 9300 5 BRI I
9 Matherboard S 22400 5 2280 |5 3I7E00 5 35910 [ $2.847.00 5270465

10 | Hard disk 5 6000 5 57005 9400 5 B930[5 18900 5 17955

11 Totsl cost S 3700 5 32965 | 54200 5 514090 | $3,129.00 5297255

13 i Sale price 5 30000 5 39000 | 5 60000 5 60000 | 5400000 5400000

14

15% 10% 1a%, @

This high—end profitability Your pr?fits are looking
is looking hot! fantastic....
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super

Your profitability forecasts
proved accurate

Business is great, and your sales guys are happier than ever!

We're just dee-lighted by our

Cheers! Our computers

are selling like hotcakes. commissions, boss. Nice work.
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4 change your point of View

Sort, zZom, and filt‘el;g *

Just gotta hold
this position...it's
my best angle.

T've seen enough
of this guy....

The details of your data are tantalizing.

But only if you know how to look at them. In this chapter, you'll forget about formatting and
functions and just focus on how to change your perspective on your data. When you are
exploring your data, looking for issues to investigate, the sort, zoom, and filter tools offer

surprising versatility to help you get a grip on what your data contains.
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meet the campaign

Political consultants need help decoding

their fundraising database

The Main Campaign is working for the
Dataville mayor and wants to solicit his
supporters for money.

Your client is a super-intense, super-
demanding politico. But the good news is
that the data is pretty clean (that’s always
a relief!), and if you can help this group
organize their contributor list, you’ll
have scored a huge account.

The data 1s a list of their contributors’
donations from the past year. And while the
data is of a high quality, at over 4,000 rows,
there’s quite a lot of it!

90 Chapter 4

Here is their data.

We heard you have
serious data skiIIs!_}s e
A

Rt
&

Shilet

e

20817
L2
M2
o012
20817
RT3
10012
G603
AT
BOGO3
0210
1poi2
10012
T3
MM
T
T3
Ml
0L511
G511
L0012

Danatinm

e L R L L LR L T R Lo R TR P R TR P

¥ tle_chid_cieta = Wit el Fuced
Igme tpert Fige lapsst  Formadun Dty
Cakbn =1 o+ | ot TU Ganersl
K TRl T o WL IR T
- B e - e £E|| - |
Cipbamd # Form . slgnmem a0 Humsber
4008 - J_'-_ i 38T
— A g C o
1 D Date Lask Nama Flrst Mamis
&1 5152 106 000 Cook Jashyn
4057 2154 TMAM A0S Galloary Toby
ADE ] BET AfLRSI009 Mickman Eadia
Lol 1200 &15/200% Newlon Elgina
AOET 3935 12716/ 7005 Mol Palge
AEE 1254 &719/3009 Alsten Lamnan
Elal iy Ap0T 12723770 Patrick Mala
Era=c) 1931 6182005 Vaughn Géna
A0 366  21/3000 Mabds Gunnar
A0 2078 B267H00E wall april
Eieh] 2127 T8 2009 Whitaker Alden
A2 BB0  3/28/3000 Casey Lagan
Eia F 3451 1171008 Hubchirson BritLeny
Al ITI0 BfI8/3009 Langhey Dscar
455 417 B/ 200 Santan Abby
AL 1Bas  GfL2F009 Elayd Talia
AT 4l 2770059 Hooper Walter
AT 1997 625/ 100 Robibing Akl
A0S My 3wale Tyler Jakoh
4100 1140 &% 009 Ratliff Audrina
llu]n.fw'zcm ortiz Sage
2102
41073
WA b M| Sheell (53
Eady

400 is a lot of vetords!



Find the names of the
big contributors

Getting in touch with their most
passionate (that is, most generous!)
contributors is a big deal. The small
fries are important, but before anything
else, the Main Campaign needs to get in
touch with the big contributors.

We've got 1o separate the fat eats...

. £rom the small fries.

sort, zoom,

N Q&arpen yuu? Eencil

Take a look at your data. How could
you change your perspective on it to
show you the top donors?

Heve’s your data from the previous page.

Load this! %‘é

www.headfirstlabs.com/books/hfexcel/
hfe_ch04_data.xlsx
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introducing sort

harpen your pencil
X 541|Utlﬂn Mayb | i heve...
aybe you tould put all the big donors up heve

How did you decide you might change T [ R vem——
. . =
perspective on this data to show you e e
2 K o i L L i
the top donors? 15 e - e
M imae A EeEiwe] WA
|1c You had the data ordered by donation ""‘"'-L'I '" - ;_-":-'"' TR
& n [+ ” 1] L
. i -n-':- L Marsa Wird Mama Fil
amouh{',, YOU Could see ‘H’\C bla dOhOV'S a‘t ‘thc 3 URtA BS15]I000 Camer e fre
............................................................. T R e S S
a S 11716 R [ R e T F )
3 7 A Ot lakps p T
{pP [ AL D150 Mantgoeme Ty Lergnity AT
............................................................... el Jeen bl
[ £ 3 e Bent Lawanag 18]
5 0 121157005 (hermenis G Rgoey 1Ty
................................................................ 1 408 PN Parke peguriis 10012
u L N0 s (e fT T
. ir 11 TR vEleduEs Saadiiva Famyy
...ahd FM‘{', ‘H\C Il‘t‘HC dOhOY‘S dOWh "\CY‘C. 1 IO BT odpe Sarng il
1 A 830 EN Graer Ewila 12
1% BET DL payrae Ly 5]
15 1T AR vk Wl i pril
17 Y 11500 naacd kst 10083
ity FOTU T s T daisys U PRE]
1% AT 31730 00 Hader BFer b
= SRS JOSHLTINEY Dhokpon Caira
= ] e
) El I WO Elaber Tisrs
That way, You d be able to 5V°“\7/\ AT AW Ena
. . ] Fa 1IN Mence? Jawasn
‘{’,\r\c blg (,oy\'trlbubvs ‘{'pﬁt‘t\'\cr L e T
B

Sort changes the order of rows in your data

The Sort buttons are a useful tool that enables
you to reshuffle the order of the rows in your
data. The Sort buttons can be found under the
Data tab of the Ribbon.
by I hte_chi_data - Microsoft Excel

Heve is the Astcnding Sort button. ANt Pagelayout  Formulas | Data | Hewiew

| = . i = -
Heve is the Destending Sort button. _=J 2 E—.ﬁl ? TI E‘E B

i

-

-l *
& Sor Fittar :, Texttn Remove
) = | Columns Duplicates '?'
To sort ascending means to order your data from first ont Sort & / ifter Data Tools

to last or smallest to largest, and to sort descending T
means to do the opposite.

There are many occasions where you’ll want to use
Sort to change the order of your data, but Sort is
especially useful when you’re looking at data for the
first time and trying to get a feel for what’s in it.

The Plain ol Sovt button lets You
do more sophisticated sorting,
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sort, zoom, and filter

Let's sort your data to group all the big contributors together.
)

ExerciSe

o Select any cell in the column you want to sort by.

Since you want to sort by donation here, you’d pick
the Donation column.

You want to sort by donation, so put Yyour tursor in this eolumn.

.E‘I-Vbrl‘ as . s - Mt Barel
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Sort by this field in a way that will send the
largcr donovs up to the '{:o? of the list.

e Click one of the Sort buttons to sort your data. Which
button should you press to get big donors up top:
Ascending or Descending?

you are here »
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find the big donors

%f«é%e
LutioN

Select a cell in the column
you want to sort by.

Were you able to bring all the big contributors to the top of your list through sorting?

‘/ou tan also seleet the whole tolumn, and
Exetel will ask You whether You want it to
sort Jusf that eolumn ov Lhe entive Lable.

An\/ old eell will do.

d=

he_chid_dsta « Microwelt Excel

- —]’:
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e Ariierl Page L\yoat

Frunmulas D-II'li Revitw

D o O\ & SR ammE

Excel guesses the tontours of your

I e = A PR e o B0 |
Cenneminng Cort ikt \ew Dats Tooh Anaiyii
Y Y _ Vv
. A B c o E el G
Press the Sort Destending button. 1D Date Last Name Pt Name
2 963 9/10/1009 Benjamin Thama>
1 307 1382009 Swanson Carlos
'] 213 1/20/2009 Ingram Alaing
5 1841 6/02/2009 Gould Amya
& 1345  4/I9/ 2009 Joyner Alec
Sort the data. Which 7 3585 12/11/2009 Short Aaronko
button should you press to : Ei ﬁﬂ:ﬁ :“'::dwn m
get big donors up top? 10 3789 12/4/2009 Gibsan
11 1278 afrafa008 Faulkner
12 1458 5/13/2008 Lawrence
13 3159 10/7/ 2008 Guy
14 f#li~] Trevan
15 a8 gfef2009 Dayton 001
T Oudin 06511 5,000
5/31/2009 Frederick immanuel 20817 5,000
Now Your ‘{:O? donors are up -{:oy_’ 3123 10/4/2009 Noel Lee o110 5,000
19 R0 6162009 Stein Kaelyn 34034 5,000
0 177 1/17/2009 Singleton Sieylar ‘om0 5,000
21 1755 6/4/2009 Leblanc Denisse :muiz 5,000
2 3134 10/5/2009 Morton Ryder 10012 5,000
3f5/2009 Aritt Gilbarto o012

4/17/2008 Decker

+

table. [t uses the column headings.

All the small donors are way down

/- at the bottom of the list now.
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sort, zoom, and filter

Sorting shows you different
perspectives on a large data set

When you look at data for the first

time, it’s a good idea to sort by When exploring your data, it never hurts
different columns to look for visible to {:v-\/ sorting by a bunch of tolumns.

patterns. J \/ \

Sort l)y donation

Sort l)y ZIPF Sort lxy name

¢ E

| Mame o Danation = =
e MELL 8 30000 Last Mame First Namss
i Lovus ¥ Aom “Abbott Corirne
B 5 Anboat Ingrid
bos 4 3 Abbatt Kaylis
o # Ambeont Rashad
. 5 Aceveda Alma
s s Rowvads Ol
gine 3 Aceveda seremiah
o $ Acevedo Hatalie
iy # Asota Alsn
rad ] Acosta Darpamd
~F f Afata Raglir
] ¥ Adwrm Dismarnd
lc] s Adams Hana
L 3 Adwms fyre
— 5 Adwrm aylan
; ' Adumy L
- ; Adiins Ahvin
= f Adiing Braxier
f = Ading Ciskry
e 4 Adkins Danny

5 adiins Harina
. ¥ gl [
I=n ] Agailar Isabeile
son ':‘ Aguilar Mary
I ] e Nimghuin
fynn s Aguilar Crwen

f Aguime Carlo

— Agaiive g
e

\ You never know what you might _)

............................................................  see when You |ook a{: \/ow daJca

3 Excel can figure out which £rom dikfevent pevspectives.
. columns are in your table... :
usually. :

Wﬂfﬂl’l if' . Let’s see what the Main Campaign has to

If Excel doesn’t sort all your columns sav about this newlv oraanized data
together, it can wreck your database. y y org

Always save your data first and check it after
sorting to make sure you and Excel got it right.

you are here » 95



multiple

Your tlient from the
Main Campaign

96

That shows me who the big donors are, but
not where they are. Could you sort by zip code
and then by donation size? That way, I could look
at donation-sorted sublists grouped by zip.

Heve's what even more organized

data would look like.

All the vecords ave
sorted by zip...

..and then they've sorted aaain,
but this time by donation.

f = hfe chid data - Microsoft B |l
| Indeit Page Layoud Formulas Craka Review e
a1 - Bl 10
& B C D E

11 I:rate Last Name First Name il

a5 1985 12/20/2009 Boyer Raven s511 H
B4 2549 B/15/2009 Harringlon Annie ‘has11 8
| o7 2255 7/18/2009 Gray linmarous ‘bas11 5
:-+:-e 63 1118/ 0008 Hale Kaydenca ‘p6s11 5
| 93 111 1/11/2009 Washington Jeremy us11 5
1100 1000 3/31/2009 Terrell Josh bus11 5
1101 I L1/3009 albert Charlie rIIlEEpJ.l 4
102 2963 920/ 2009 Genjamin Thomas o012 &
103 307 1/28/2009 Swanson Carlos "oo1z ]
104 I7RY 1242009 Gibeon Haowird oo g
1105 1278 &4/22/3008 Faulkner Garriet "om12 5
fme. 58 e Gy Sursan omaz 5
107 3285 10/18/ 3009 Hoffman Trevan 10012 5
| 108 88 99/0009 Bernard Dayton 10012 3
{109 1755 6/4/3009 Leblanc Denisse 10012 5
110 3134 10/5/ 2009 Morton Ryder o012 i
111 595  3/5/2009 Britt Gllberto FJ.IZI'ZIJ.J! 5
112 59 1,/10/200% Sanbos Tyrerll ooz L
113 3434 10,/91/ 2009 Haolland Koy Tom12 3
114 170 Bled A Domingue: akmda N 5
Us 700 Sheetl <23 wULALL Y
i 17 O e | ]




sort, zoom, and filter

Let’s see if we can fulfill the client’s request: first to sort the data by zip code, and then

A to sort it by donation. This sort will enable us to look at the biggest givers by grouping
Exekc_tSe them by geography.

To execute this new and more complex sort, start by clicking

the big Sort button. (Be sure your cursor is inside your data
table first.)

dl

hfe_ch04_data - Microsoft Docel

Clék {‘,HS b ‘[‘,‘[',Oh heve Pa==layuul Formulas Dala R
1 1S bu .
(N BN
+ ._-’ i ¥
i; ilter \; Text lo  Remuve
1 Columns Duplicates
Sort & Niter Data Tools

In the dialog that pops up, start by telling Excel to sort your

data by zip.
w == e E -
PP —| T —— | N T r—
Fivst, You want to o — wn s _
sort b\/ zip. —_— | M; e e = ki -

That will group all the
vetords together by region.

e Now click Add Level and add a new level to sort by donation. You may
receive a warning dialog box.. .just do what you think is best.

EEd [ T
Next, you want {o sort Sy e | P el
the data by donation. ’\ L wriin e .

berthy | g | w| AwE

= Ty = - [am2

Should You sort astending - J

or destending?

you are here » 97



heavy-duty sorting

Were you able to sort the data by zip and then donation?

i5e

Lution

2
3]

To execute this new and more complex sort, start by clicking
the big Sort button. (Be sure your cursor is inside your data
table first.)

In the dialog that pops up, start by telling Excel to sort your
data by zip.

Heve is Your newly sorted datal

Now click Add Level and add a new level to sort by donation. You may

receive a warning dialog box.. .just do what you think is best.

) —@-"J__._"_"'_‘ T Mol Mt et e
[t's sorted b\/ zip, and then (o2 Gome et Pigrises  fwwdn | Dot | Breew e M - 7 X
N = =il
it's sorted by donation. 3 ol ST B+ e iean
Getftemat Aeen ] e hee o Tedie e f" e
Babyr | e = X comm BN 5N
Carewam Boet B Fityr s e Ayt
Now You tan look at the '{;o? —:] i . \l i N .
] B c i ¥ G
dOV\OV'S ‘(:V'OM Cach ZI? Lodc. 1l Joae sl N (el N ne cmtion
2 W6 412/7009 Gould Ay Besr 5 10,000
1 A 11101000 Bsharson Latntry Dt 4 A000
% AT T/IAS0 Stemns fidin Besn 4 amen
5 Mz B/7/2003 Woodaed Carley bmu 5 50w
2= 23331 7/ 1009 Craney Branson PEsu 5 5000
M a1t 5 3000
'] T 3/9/3009 Tyies e b 5 300
th inar dialoa box 5| 1283 T/ZI/I009 Rogers Artoine beslt 5 250
1 1 nin 1alo g ] 7L W E 0 sattle Emdiee OES1E 5 2500
\{OU YY.ObabI\/ Y‘CCClVCd s wa 5 5 11 TR0 B3SO0 Masmice dadipyn “aas1y § 2800
12 B8 P00 Gilen Conrad IImm:u 4 1550
1] pam WTHIO willieee Galbuans TSl 5 2500
W DT 16100 Merten ey s 5 2e00
15 1641 SIS I00 Bracliey Mitlian Besu 5 aote
T 16| ind A/10I008 Gt saniyah [ TR T -]
[Fomt Waening 17 534 213000 Becker samis TS 5 Loo0
The following sort key may not sort s expected becsme . 1008 442000 Sanchees e 3’“‘“ & uma
it containg some numbers formatted ag tExt: 15 3685 101009 Ml Leiu b 5 Low
i 0 1300 5/13 2009 Gay Dallas b 5 Low
What would vou lke to 807 1 w1 Pt Torry bmu 5 Low
i (Bt areying ot ook ot 8 Pty 5 A ] 22| M3 24FMNS Jusrer Artrer I":urm 5 L000
Eort raavboery and piambiors Tioreel o et peparalily 33| M@ 4B/ Dewson Kira Besu 5 wooo
4 43 J10/2005 Brown Michaed DesL 5 LoD
[oe J[ cmel |[ v | | m 00009 scob Jesquin ol 5 Lo
] M 31008 daener Liwtan bS5 Lo00
27| mm oofamon drancs Luka e 8 Leo0
M| 10 600 Gorden seabynn Desi 3 nem
| 14 4/ wolle i bS8 Le00
3| P WIUIO Gongabe asi b 5 mo
. 11 14 SF1LF 00 Williesn Ermanuel BES1L ] 50
Extel needs to store zips as text, e ol v P
bcdause i‘(-‘ z_i‘;s weve numbcrs, EXCCI EE] 1473 5102005 Butler Ecigae b 5 50
) M 00 00 M Hatala s 5 7™
Would SC{: r'd O‘F ‘U‘\C O in 0651’ i ‘Ehant) 5, ASerat, Ay e =
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Q,: What do some of those other
options mean inside of the Sort dialog
box?

A: There are lots of different ways you
can sort besides alphabetizing text and
sorting numbers from smallest to largest or
vice versa. For example, you can sort by
color.

Q: Why would | want to sort by color?

A: Very often people will highlight cells

in their spreadsheet to be different colors,
and you'll see long spreadsheets that have
various elements highlighted. If you'd like to
group those elements together, you can sort
by color.

Q,: Is it good formatting practice to
highlight cells by color? It seems like
that would be an alternative to sorting
in terms of drawing your eye to various
parts of the spreadsheet.

A: Generally there are better ways to tag
data than highlighting cells. You can sort by
color, but most formulas can’t read your cells’
formatting. So if you want to tag interesting
cells, it's better to add a column and insert
your own text or Boolean functions (which
you'll learn about later on).

thereqare no R
Dumb Questions

Q,: So we can sort by color. What else?

A: Under the Order drop box, you can set
up a Custom List. Custom lists enable you
to create any arbitrary sorting you want. So
if Excel doesn’t automatically sort your data
in exactly the way you need it to, you can
create a custom list that shows exactly how
you need that data sorted.

Q: How big of a problem is it when
Excel sorts one column but not another?

A: It can be terrible. Think about what
would happen with this data: each donation
amount is tied to a specific person, so if you
changed the order of the donations but kept
the order of people the same, you wouldn’t
know who gave what anymore.

Q: That sounds awful.

A: It happens. And it's indeed awful.

Q: How do | avoid it?

A: This is a reminder of a very important
principle of dealing with data: always keep
copies of your original data. Once you've
done an analysis of the data, it’s always a
good idea to check your data against the
original to make sure that nothing weird
happened.

sort, zoom,

Q} That sounds true, but it's not very
reassuring. How do | avoid a screwed-up
sort?

A: Sorting is another place where

the Tables feature you learned about in
Chapter 2 comes in handy. If you define your
data set as a table, then you are being really
explicit with Excel about the dimensions of
your data.

Q: So then Excel always knows
what data is in my table, and it won’t
accidentally just sort a single column.

A: Exactly. You don’t have to define your
data as a table in order to sort it correctly,
but for the uber-paranoid the Table feature is
the way to go.

Nice work on sorting that data.

Now you can see how many large donations

fall into each zip. Let’s see what the client

thinks....
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change your perspective

Yeah, that's OK, but I'm still having a hard
time seeing it all. Scrolling up and down takes
forever. I just need a way to look at more of
the data at once.

Looking at the data is a good thing.
It’s a nonobvious but important part of

data analysis, and your client is right to
want to be able to see the data better, not
just group it correctly. What should you
do?

. Serolling all the way from the top +o
N\/ow client the bottom ean 'EaIZ: a long Emnc..?

..and a long svoll is a great way to lose
track of the big ?id:wc about your data.
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_ .-g-,&arpen your pencil

o

(2]

o

o

sort, zoom,

What do you think of each of these solutions? Is it a good idea? Is
one of them the best?

Use formulas to create summaries of the data.

Get a really big monitor.

Delete records you don’t need.

Zoom out.

101




brainstorm

— @gharpen your pencil
k. &,Iutmn What can you do to help your client get a better perspective on
: the big picture of the data?

o Use formulas to create summaries of the data.

Zoomin5 in and out on data is somc'{')\ihg

that spreadsheet ninjas do all the time.
e Zoom out.

Zooming out is a great idea. Sometimes you need to look at the forest, and sometimes You

102
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See a lot more of your
data with Zoom

Sometimes you need to focus on a
small part of your data. Why not zoom
way in?

/

Heve's Your syrcads\ncc{:
a{; 4‘ OO% zoom.

Maybe you need to think
veally hard about Jada Lunal

Sometimes you need to focus on the big
picture. In that case, zoom way out.

This is your spreadsheet
zoomed out to 25%.

I‘F \/ou look closcl\/, \/ou
tan see quite a lot.

Getting the big picture through zooming out is
not about straining your eyes (if you feel
your eyes strain, you should be zooming in!). It’s
about looking at as much of the whole picture
of your data as you can see at once. To zoom,
click the View tab to get to the Zoom button.

Cliek this button £o\r

all Your zoom op{:ions‘

hfe_ch0d_data - Microsoft Excel

furmfulL\y

Dala Review View
s {'_-a "]_. f E-_—;] =3 Mew Window

= amrange all
Loomto
jﬂ Fieeze Panes -

fHide Jfoom 100
r Selection

Zoom

Exercise

sort, zoom, and filter

T e P v
4 c
1 Last Name First Na
344 Miles Shayla
345 Luna Jada
346 Boyd Malakai
i son Cynthia

o

Zoom out to see all your data.

Poke around a little. What zip
has the most big donors?

you are here »
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zoom
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sort, zoom,
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satisfy

Your client is impressed!

That is just what we're looking for. Good job. I believed

in your abilities and I can see that I was right. Now I have a
more specific question for you. I really just want to look at
the big donors (say, people who've given $1,000 or more) in zip
code 78723. Let me see what you can come up with.

Looks like Mr. Demanding is impressed!
Without running any sort of function or doing
any sort of formatting, you were able to sort and
zoom your way to a greater clarity about his data.

But now he wants to focus on just one subset of
the data. You know you can’t just delete the data
he doesn’t want to focus on. How can you look at
just the data he wants without changing the rest
of the data?
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Filters hide data you
dont want to see

Sorting and zooming have given you
a rich big-picture perspective, but
sometimes you want to look at just a slice

of data. Try clicking on the Filter button.

sort, zoom,

Filters ave undev the Data tab on the Ribbon.

hfe_ch04_data - Microsoft Exce/
4

Page Layout Formulas Data Review
%l AlZ ? " E_‘E =5 -
24 G || == |
il S0 Filter \.,' Textto Remove
4# || Columns Duplicates =P~
Sort & Filter Data Toaols

This little funnel vepresents the Filter.

Filters are convenient because they give
you a way to hide the data you don’t
want to see. It’s still very much there; it’s
just conveniently out of the way. And just
as with sorting, when you’re exploring a
new data set for the first time, it’s a great
idea to run filters to look at various subsets
of the data.

%

Do ﬂHS'

Select a cell in the column you
want to filter and click Filter.
What happens?
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filter your data

Use Filter drop boxes to tell
Excel how to filter your data

When you click on the Filter button,
Excel puts a drop box on every
column in your data table.

Click one of these to attivate the
Filter dro? box for that column.

When you click on one of the drop boxes,
Excel gives you a bunch of options for
filtering the data based on the data in that
column.

\/ou ell Excel to sort ‘cvom
inside the Filter drop box.
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These values are a tomplete ————

list of all the diffevent pieces
of data in the ZIP tolumn.

Uncheek “Seleet All” to veset the
Lilter so that nothing is selected.

Each of the seven zip codes represented in
your data set are listed in the Filter drop
box for ZIP. Because they’re all checked,
Excel is showing all of them. But you only
want to see 78723....
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sort, zoom,

An unexpected note from
the Main Campaign...

From: Main Campaign
To: Head First
Subject: 78723

Dear Head First,

Something you should know about
political campaigns: we move fast.
Everything we do is due yesterday. Better get that database

back to them vight away....
What I'm saying is, we need that 78723

data subset now. For real, right now. \j
Yikes...they've —M.C.

evacking the whip/

Your client wants to see a list that contains only people who live in the 78723 zip code and who
. gave $1,000 or more. Use filters to create that list.
Eﬂ \

Rcide

o Tell Excel to filter by zip 78723. With the Filter
drop box activated for the ZIP field, uncheck
the Select All box so that none of the zips are
selected. Then select the 78723 zip and press OKS

This one is €asy:
6 Apply another filter that shows only people with

donations of $1,000 or more. Select the Donation
filter drop box and then the options that you
believe will show you only the individuals you
want to see.

This one’s 3 little triekie- J
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apply the filter

Were you able to apply the filters that show only people
A from zip 78723 who gave $1,000 or more?

Reise
Lution
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sort, zoom, and filter

Apply another filter that shows only people ot e T T e
with donations of $1,000 or more. Select T ) —
. e L1 . = & i L] L)
the Donation filter drop box and then the e Siee —Suses Gl S S stens]
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praise from

The Main Campaign is
delighted with your work

Great data work! We'll raise a lot of money
for the mayor with this. One more thing..I met
this guy the other day named Alex (I think). He
was a big donor, but T'd never heard of him, and
now I can't figure out who he is. Maybe you could
do one of your fancy filters and help me out?

This is kind of ambiguous.

A guy named Alex who’s a big giver?
There could be tons of people in the
database named Alex! This could be like
finding a needle in a haystack. Except that
we have a potent tool: filters.
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therejare no
b Questions

Dum

Q} What ever happened to writing formulas? It seems like
all this sorting, zooming, and filtering is really just a prelude to
writing formulas, which is the real meat of data analysis.

A: It'd be better to say that good thinking about data is the
substance of data analysis, not writing formulas or any other feature
of Excel or any other software.

Qj So where do sort/zoom/filter and formulas fit into data
analysis?

A: Sorting, zooming, and filtering are great tools to use to get a
sense of what is inside data that you are looking at for the first time.
Sometimes you just need a better perspective on your data, and the
way to get at that perspective is literally to look at the data in a bunch
of different ways.

Q,: So once | want to start drawing conclusions about data,
I’'m probably not going to need sort/zoom/filter so much, right?

sort, zoom,

A: Your mileage may vary. It may be that your specific problem
really needs nothing besides the perspective that these visualization
tools give you. Or it may be that you need to create a model that
summarizes and manipulates the data once you've gotten the
perspective you need.

Q: So that is where formulas come in?

A: Yes. Formulas, in their most general sense, take data as
arguments and return new data. If your analytic goals aren’t met by
simply changing your point of view on the data, chances are you'll
need to hit the data with some formulas to achieve the manipulation
or summary that you need.

Q,: Still, it’s kind of cool just how much you can do with these
visualization tools.

A: Definitely. Don't just accept without question the default zoom
amount of Excel or the ordering of the data for analysis you receive.
You can use sorting, zooming, and filtering to change up your
perspective in a big way, enabling you to understand your data better.

you find this mysterious “Alex™?

Exercise

(2]

Hint: Thcrc's no one named Alcx J\

in the data. Do what you need
1o do 1o help your client!

This client request is a toughie. Your client found a big donor named Alex, or so he thinks. Can

Clear your old filter. To do this, click the Filter button twice: first to
eliminate the filter, and second to start a new filter.

Use your filter to find Alex! What do you find?
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search with filters

Were you able to dig up this mysterious donor?

Estoeacfi-?‘-‘
Lution

@  Clear your old filter. To do this, click the Filter
button twice: first to eliminate the filter, and
second to start a new filter.

e Use your filter to find Alex!

What you see heve depends on the
specifie filter you ereated:
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sort, zoom,

Ponations are pouring in!

The Main Campaign was able to
get in touch with Alec, and the lists
you isolated have proven to be really
valuable for the Dataville mayor’s
fundraising efforts!

From: Dataville Mayor
To: Head First
Subject: Nice job with the data

Dear Head First,

As | kicked off my campaign | was
frankly somewhat surprised to
discover all my top donors fully
organized and taken care of. In the
past, this has been like herding cats.

Great work! | asked the Main Campaign what they’d
done differently this year to achieve
such expedient and efficient results.
Their answer was that you’d done it.

I've suggested to the Main Campaign
that they send all my campaign’s
data work to you. It’s quite a lot, but
you’ve shown that you can handle it.
Congratulations.

—The Dataville Mayor

This is what you had hoped for/
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5 data types X *
Make Excel value
+ your values*

This diploma is going to
triple my salary....

This thing is just
words on paper.

Excel doesn’t always show you what it’s thinking.

Sometimes, Excel will show you a number but think of it as text. Or it might show you
some text that it sees as a number. Excel will even show you data that is neither number
nor text! In this chapter, you're going to learn how to see data the way Excel sees it, no
matter how it's displayed. Not only will this knowledge give you greater control over your
data (and fewer “What the #$%! is going on?” experiences), but it will also help you unlock

the whole universe of formulas.

117



fix your

Your doctor friend is on a
deadline and has broken data

He’s just completed a landmark study that
evaluates the effectiveness of a drug on a
patient’s white blood cell counts, and his
results are going to be really important for
clinical practice.

But there’s a problem. His data is exhibiting
weird behaviors that prevent him from
using formulas. Can you fix his data for him?
If you help, he’ll put your name on the paper
he publishes.

My data is a mess and T
need to submit my paper soon!
What's the etiology of these

formula anomalies?

Yow budd\/, the docﬁo?‘

Let’s see what the problem is....
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Exercise

data types

Let’s start off by trying to get the average white blood cell count for the pre-treatment control
group. Load the data and see if you can use the AVERAGE () function to calculate the average.

* Load his! *

www.headfirstlabs.com/books/hfexcel/
hfe_ch05_white_blood_cells.xlsx

_-Er'l'._ b 2 - O 2 hfe.chdS white blocd cells - Microsoft Excel = x

:!’J Heme Trert Page Layuut Framulas Dala Fewbew View & - = X
| AM L T— 1]

- ] = [+ E G I

1 Bafare treatment After treatment

2 |Control Expenment [Control Expenimanl

3 fa079 782 4700 6460

4 4626 "4600 4444 671

5 4592 LIsE 076 5405

6 4116 fazm 4979 "a26k

7 a0 Tp40 4764 150

8 5373 104 4518 719

o 3416 "980 4068 5408

10 5041 ¥ 3510 base

11 G128 B1m 633 Fra52

12 3831 Tagm 3144 Tbs20

131 Mgaz T31s AR "t4an

14 4774 CwET 3433 ELT

15 "s6A7 "1982 4453 "6E1

16 4635 Taanz 04z 4450

17 B018 "a12 066 "&an2 a
18 5233 auE1 4030 ECE

19 G006 "B264 4374 "EL1A

20 "a002 505 4020 "ag9n

21 A5 "a21 4203 "GARA

22 Mo7e %013 3607 5791

23 "4p5n 1478 4577 "&aTn

24 So7e 200 3358 TGog7

25 5676 412 (AET] 5198

26 734 525 1720 5440

27 4413 Eag4 B0S -t

28 4102 286 554 5asa

29 (3855 1066 4430 B118

a0 "s857 Tosn 757 5450

31 5033 4621 4538 6347 |
3z 4327 %019 4706 5524

33

7 —

s

a6

WAk M wheatl < VJ 4 !_.

Ready i |

Put your vesult heve.

you are here »
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weird averages

You just attempted to use the AVERAGE () function to get the average white blood cell count of
. Se the control group before treatment. What happened?
\9

Y
Lution

gz hie chlS whie blocd cells - Mecrosoft Eucel - =] ¥
Homs fsert Page Laynat Fermuias DOaka Rewlewe Wlew 'ﬂ' - ER X
A34 = [ S | CAVERAGE|AZ:ASE =)
P en — S =] “AVERAGE|AZAGL) = e Here’ ‘F
A | B C 1] E G B eres Your ormula.
1 Belore treatment After treatment W
2 Conbrol Experiment [Control Expariment
3 4074 KFTF 4700 HARA
4 3626 809 (4444 T671
5 4562 5166 E076 Ha05
& 4116 CET] 4979 B2k
7 Emsn "1840 1764 :ﬁu;q
8 5373 a104 4518 7719
9 3416 "may O6A 6400
10 5041 Bine 4510 CFLT
11 (5125 181 (4632 fr252
12 4831 “ag01 4244 6520
13 927 8315 620 5430
14 4774 “1288 1433 53590
15 (4667 "ep2 (4452 7651
16 4635 5367 042 $4En , |
17 (5018 912 CELF This isn't the average
18 5233 1681
19 5006 Bin4e
70 fao062 "a565
71 (3911 321
22 [ao70 2013
23 4059 3478
24 fSo70 B209
25 B&7A 34132
26 (3733 fa525
27 413 5284
28 (4102 CFL
»a Mgeg K
r

30 (@67 49Hg
11 fsoa3 K
32 [a3z7 3919
13 What is itel?
34 I .
5
6
Wi kM Sheat] D’J -

Ready

The formula returned an error.

Excel evaluated the argument, didn’t like it,
and spat out a #DIV/0! error. But what is
that error, and what does it mean? Click on the

Click on the hcl\? button
{0 get some assistante.

exclamation mark next to cell 234 to find out.
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data

Somehow your average
formula divided by zero SEoGeEas S

dre # B2 Semch =
The help screen for the error you receive will
tell you the kinds of things that are causing Correct a #DIV/0! error |
that error. Sometimes there are a bunch of
possible reasons you’re getting the error, and
you need to rule some out in order to figure out

which reason i1s in effect.
This is what #DIV/0! means.

Under the hood, Excel is using the AVERAGE ()
formula like this. For some reason, Excel sees
“Count of patients” as equal to O.

The formula The output
Sum of white blood cells _ Average blood
@Count of patients cell count

'\ Somehow Extel sees this value as ﬂ!

This makes no sense!
Clearly there are numbers
there. Why would Excel

count zero numbers?!?

See?l2 N umbevs/

A B
1 Betore treatment
Maybc these green {:\rianglcs 2 Control Expenment
have something to do 3 1079 "1782
with this weirdness. 4 1626 4609
A — 5366
& 4116 41301
7 lase0 4049
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text and

Pata in Excel can be text or numbers
These green {:rianglcs are ac’cually

The problem in this case is that even though your the “Number stored as text” Wavrning,.
data consists of numbers, inside the spreadsheet those
numbers have the wrong data type. Excel uses data
types to distinguish among different types of data, and
sometimes Excel gets data type assignments wrong:

Here, Excel has assigned the data type text to your

blood cell counts when it should have assigned the type .
. L £ you seleet a cell with a green
number. This has big implications for how Excel uses . .
*brlanglc, \You tan tlick on a buH‘,On

fhe date that c%\?|a'ms the warning.
The data type of your cell determines
how funttions ean use the data in it. These numbers are aé'tua“\/ chored 35 bext!

N

Number

)

SUM() COUNT () AVERAGE () <\ LEFT () MID () FIND ()

What look like numbers to you can be represented These only aceept These actept numbers
in Excel as either numbers or text. Usually, Excel and veturn numbers. and text but alwa\/s
can figure out which is which. veturn text.

When You type something like this...

> 1.012

Q Sometimes, when you load data
.Extel will vecognize it and that looks like the numbers,
internally vepresent it as a number-. Excel thinks it’s text.
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data

Poo] Puzzle

/ Your job is to take data types from the
pool and place them into the blank
\ lines in the Text and Number boxes.
i You may not use the same data
' type more than once. Your goal is

to figure out how Excel needs to
represent data internally.

Text Number
Note: Each thing from
the pool can only be _
used once! L
"‘I'!‘—'\ .

<]
MOney Fractions |
Dates Names Sentences Percentages
o
— ——‘\h_-__
L — —-..---‘_
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identify

Poo] Puzzle Answers

You just classified a bunch of different
types of data as Text or Numbers.
What did you find?

Text Number
Sentences Money
Fractions
Names Dates
Percentages

Note: Each thing from
the pool can only be _
used once! A P
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data

The doctor has had
this problem before

T should have mentioned it...this issue can be a
pain. It has to do with our proprietary database.
The database exports values, but Excel reads
the values as text. To fix the problem, we

usually retype the data manually.

Will you have to retype the data?

Retyping the data would be a big pain. Not only would

it take a lot of time, but there’s a really good chance that
you’ll make typos. In an analysis as important as this one,
it’s crucial for the data to be accurate.

There’s got to be a better way to get Excel to see the
white blood cell counts as numbers than retyping the
data....
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conversion

R \/ou need a fun tion that
You need a function that tells Excel enables you o do this

to treat your text as a valve

Excel has functions to do all sorts of stuff,
including turning text into values. You just
need to pick the right function.

Excel reads the
text value and sees
that it’s really a number.

You give the function your text.

Text

=FUNCTION(

aten
Enad
saTE
aafe
AT
4518
Al

4
=

Lot
BT
Batrs
mans
L]
T
e
B
TESE

We still need to Figu\rc out whith
function will a::{ually do this....

The formula
returns a number.

[ oy Number
7 mma B Pepilapl P SHs Gedem Ves e PO
AM - A 0

1 [t At dr

¥ Contnl  Gapsneant [Cortral  Fopaormank

3 TeT anaz [aien ]

LT ([ (e RETL

e ] o a0
aml T S
Tagan TaTa “Ligs
W HEIR ]
L] Tatdal bk
2] R0 (+]7]
:\'\.-:IJI :zu.l :ra'..'
w1 34 ‘wip
ans L] e
WA £l bl
Yy CTiE] “ragt "
Ak g kb
i en i
L EET] U] LAk
:.114 :- 4 :-.1n
ahan i1 i ‘i
KET ama )
Sans i St
T L] STy
Hrae Xy S
:'4+|..' :'::-m :‘il.‘ill
IV 1720 it
a4 s a4 S| C*{Z Valucs
:!..'!0 :-i::'l ::.\:I:-I \/O\A V\Ccd {’p takc a“ '{')\C ;{ l
T "3 RLIS .
“apas faray g ahd COY\VCV{ ‘{’)‘\cm ‘{',O numbeyr values
sz g0 47
Tabiw 5
What function will do this for you?
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data

+ > *
WHEQ DQES WHAT?
These functions are all related to data types. Some tell you about the

data type of a cell, and some return values that change a cell’s data
type. Match each function to what it does.

VALUE Returns a value that says whether a
cell has something in it besides text.

TEXT Tells' you whether the data type of a
cell 1s text.

jSREF Converts a value to text.
TYTPE Tells you the data type of a cell.
jSTEXT Returns the value of a cell regardless

of whether a cell’s data type is “value.”

iSBLANK Tells you whether the cell in the

formulas argument is a reference.

ISNONTEXT r(l;eils you whether a cell is empty of
ata.

Which function will convert your text to numbers?
Write your answer here.
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data type

* —

%
‘Wwe pars wwavr—
& SsaLLT\QN

Each of these functions relates to data types. What did you determine
that each does?

VALUE Returns a value that says whether a
cell has something in it besides text.

TEXT Tells you whether the data type of a
cell is text.

ISREF Converts a value to text.
TYPE ——=Tells you the data type of a cell.
jSTEXT Returns the value of a cell regardless

of whether a cell’s data type is “value.”

jSBLANK Tells you whether the cell in the

formulas argument is a reference.

ISNONTEXT Tells you whether a cell is empty of
data.

Which function will convert your text to numbers?

DC‘Fihi{CIY {:he VALMEO ‘("unt‘{:ion! LC{',’S take VALUE 0 ‘(:OY' a 5?'"\....
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data types

Convert your text numbers to values. Get the average white blood cell count.

Exercise

Fill eolumns F through T with vALUE () formulas that vefer to A3:D32.

oo = hie_ehDS white hland_cells - Microsaft Evcel
Hame naert Page Layout Formulst [nta e WiEw
N - fe \
| I } 8 C 1] E [ G ! [ T

1 Bofare treatmont After treatmient

2 Control Experiment |Control Expariment e

3 2079 3782 5489 | A— |

4 3526 600 e

5 4592 T ®ang

6 M116 381 T266

7 [4m80 4849 G159

g 5373 2104 "o

o 416 "m0 Bang

10 5041 264 6258

11 5125 5181 7252

12 38 "s8g1 Bn20

13 Mn27 fa315 Ba3n

14 774 288 B394

15 4687 3082 7651

16 3635 Las2 aa50

17 E018 3912 &30z

18 5233 L6681 B663

19 5006 264 B516

20 [s082 Bums "Lpuap

21 11 1921 "BORE

22 M7 H013 791

23 [4059 4478 G870

24 5079 "L au0 gy

25 GaTE fa112 Ting

26 D73 528 B4

27 4413 Sag4 5554

28 (2102 "L 2ue wang

70 fapcs 066 B115

30 Mee7 988 51549

21 5033 4621 G347

3z fsa27 019 Bn24

a3

A
H o4+ M| Sheet] %] 4 T - ™
Reaty b ()

Write formulas down here to get the average for eath tolumn.
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convert to values

ise
Lution

Were you able to create formulas to tell Excel to represent the text values as numbers, and then

get the average for each group?

This ¢ell has the formula =VALUE (A3) \

This cell has the formula =vALUE (C15).

b H ) - = ] Ffe chOS white blood calls -|Microsoft Excel i - b
Hame Inserl Page Layout Farmulay Data Rewi Wiew B - O X
| 134 - S| =AVERAGE(13:132) [x¥]
| A c E F G H 1 J'.
1 beafore treatment After treatment
Z | Contrel Expanment |Control Expenmant
3 fa079 a782 4700 (T k—)‘m?q 4782 4700 6409
4 3626 a609 3444 B671 46206 4409 2444 5671
5 592 BI66 SOTH Bi08 45972 LI66 5076 408
6 4116 4381 3079 Biuk 4116 4381 4979 E
7 "apao 1849 1764 "B155 4880 1848 4764 6159
8 5373 104 3518 119 5373 4104 4518 EFaL]
5 416 3889 1068 5408 4416 3085 4068 6408
10 G041 kg 510 b258 5041 5269 4510 B25E
11 ©125 5181 1633 e r ] 512§ £181 4633 7253
12 "a831 4891 4244 B520 4831 4891 4244 6520
13 B827 315 CA2R 5430 3027 4315 AR £430
14 4774 288 4432 B399 4774 4288 4432 5399
15 [4687 2082 4452 7651 4452 7651
16 "4635 5362 4042 "5 4042 4450
17 s01g 3912 5060 i S06kE G302 |
18 5233 4601 4030 " 4030 S6E3 |
19 5006 L 3374 516 4374 5516
20 "a062 4565 4020 i 4020 SHA0
21 3911 a9 4293 i 4793 598G
22 Mo7a fa01a AGOT i AGOT 5791
13 "aps9 Taa7m 577 - 4577 GEID
24 5o7n 5280 43R "L 4358 £oa7
25 Sh76 3412 5149 % 5149 5198
26 734 L1 720 i 3720 A4
27 fa412 c204 005 555 3005 5554
28 102 BIR6 44 i 4554 AA5E
29 M@ss 4066 4430 5 4430 5115
30 867 “19e8 757 T 5757 6159
31 %033 4621 4038 [ 4638 6347
32 4327 4o19 4706 4919 4706 G524
13
a1 | Average 4581867 47164 4.‘189.1!:.’
35 |
a6 /
oA Sheatl < ¥ 45
Beady

Heve YYou 50!

These are the averages
you've been looking for!
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Q: When is changing data types likely
to be an issue for me?

A: Chances are, you're most likely to
experience it when you load data into Excel
that has been exported from another system,
like a relational database.

Q: So Excel generally does a good job
at figuring out my data types when | type
data into my spreadsheet?

A: Definitely. Excel is really smart at
looking at what you type and assigning the
correct data type. What's really important for
you to know is that the visual representation
of your data—how it looks and how it's
formatted—doesn’t necessarily tell you how
Excel is representing the data internally.

Those are exactly the figures I needed!
Thank you so much. I just need to do a few

more things on my side to straighten things
up, and we'll be ready to submit the article.
Sounds like you're going to be a published
scientist! Congratulations.

therela)n*e no

Dumb Questions

Q: Why couldn’t AVERAGE ()
automatically recognize my numbers as
numbers even if their data type is text?

A: For all Excel knew, you meant for the
white blood cell counts to have the data type
text. While it's not terribly common, there are
cases where you need numerical values to
be stored as text, and Excel doesn’t want to
recast those values back to numbers if you

have intentionally specified that they are text.

Q: Are numbers and text the only
types of data | can use?

A: There are others. For example, the
Boolean data type, which you'll learn about
later in this book, gives you two options:
TRUE and FALSE. Some of the functions
you just saw, like ISTEXT (), return
values that are of data type Boolean.

data

Q: What about the weird-looking error
that the AVERAGE () formula returned?
It certainly doesn’t look like a number, or
a Boolean, or text. It’s like errors are their
own thing entirely.

A: That's a reasonable intuition. Do you
think that error values should have their own
data type? While you're chewing on that
question, let's take a closer look at errors....
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here come

A grad student also ran some
stats..and there’s a problem

Thought you were off the hook, didn’t you?
Just as soon as your friend set off to do some
work on his own, his grad student messed up
the spreadsheet again. Oh, the agony of being
an Excel guru!

132

Um, this is kind of embarrassing. My grad
student just got a whole bunch of errors with the
formulas he created. Can you get this broken-
down spreadsheet running?

Let's take a look at
those formulas....



data types

There are lots of errors in this spreadsheet. Let’s take them one at a time, looking at the
formulas that generated the errors. What do you think the errors mean?

Load this!

Exercise

*

oy b 0 o & Hle_chl5 moddied - Microto. - = =
i
_4‘I Home | Iniel | Page Loy | Formulan | Babs | Review | View |00 = ™ X
can g C— 0
1 = . . ] = = X
25 LS 412 149 5198
26 3734 4528 3720 £a49 www.headfirstlabs.com/books/hfexcel/
L 34 o) i hEa hfe_ch05_modified.xlIsx
2B 4102 LRG| 4554 6958
o) IHEL BT 30 511%
30 4867 49RR 5757 459
a1 5033 2621 4630 6347
£ 9327 4919 4708 BE24 )
13 Heve's the new data.
ET
A5 Delore trealment
AVBrage Standard
36 RI‘MI'IIJ Deenation
37 Control " WEF! " SMAME?
18 Exporiment 4716.4"7 ENAME?
1] L
40 After treatment
Average  Standard L ook at al
41 Raafing D wiation {: I 'H\OSC errovs...
43 Control 4589.1667 " =NAME? what a mcss!
43 Expenment 5157.2" SMAME?
a1
A5 Change
Average  Standard
46 Reading Diewiabion Bl
47 Control FREF1 | svaLUE) é//
48 Fxpariment 14406 =MAME?
EL]
£0
b Li_ﬁﬂﬂ-ﬂﬂ_@iﬁ_@gq J

Ready

/ Write Your answevrs heve.

#NAME?
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identify errors

%‘f@i&je
Lution

You studied each of the errors closely. What do you think the errors mean?

#VALUE!
[£ looks like this formula

The formula with the #VALUE! error

.ﬂn (¥ R & Hle_chiS_modified - Mitroto. = - X . )
_/II Home | Inteit | Pape Liyen | Farmulan | Gata | Resiew |View |0 = 7 X EOIWES to this ¢ell and P\robabl\/ is Iooking
o - £ <] or a number vather than text.
A o o E ™
25 5678 4412 5149 5198
26 3734 4525 3720 449
a7 4413 5264 3605 EEE4 i
28 4102 5206 4554 &958 #NAME? pops up when y::u \/?c{: a
7% 15 466 4430 511% i
30 4867 OB 5757 G458 Fovmula name {')’\8‘[’, doesn {2 (2
a1 5033 2621 4630
32 4327 4919 4706
32
34
A5 Before Drealment
AVBrage Ei'I‘:H'H‘l.'.Ird
;g Contral 'h:dﬁ;%l an::; J8 g
pntro ] = ? ; :
38 Exporiment 47164 FNAME? [+ sD 0 isn't the V‘ﬁh‘{i name 1cor the
9 standard deviation function, what is?
40 After treatment
Average Standard
41 Raafing D wiation
42 Contral 4589.1667" SNAME? <
B Painant | 038737 iy | #REF! often happens when you paste a
45 Change I topied formula and some of its veferentes
Average St . .
48 Raadng .- Tavistion point outside of the spreadsheet.
A7 Contral " emER) " svaLUE!
48 Fuparimant 144067 =MAME?
This funetion veturns #REF!
because it points to tell B37,

which tontains that evvor.

#NAME?

Lunetion that is not available.”

—AVERAGE (#REF!) formula in
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data

Errors are a special data type

The designers of Excel made errors their own

special data type. And by giving errors their own

data type, they made it possible to create a number Evvors have a data
of formulas that handle errors specifically. ‘E\/Fc all 4o theivr own.

Errors are a big deal in Excel. Understanding how
they work is critical to developing tight, functional

spreadsheets. # D IV /0 !

Heve's a formula that dc(:ini{:cl\/ won £ work.

numbcr, or d Boolcan-

K; =50/0 ans an eveor. This in not a text, a

A bunch of errors and functions, in full costume, are playing a
party game, “Who am |?” They’ll give you a clue. You try to guess
who they are, based on what they say. Assume they always

tell the truth about themselves. Fill in the blanks to the right to
identify the attendees.

Tonight’s attendees:

IFERROR() ISERR0
*N/AL ERRORTYPED

Name

| return different values depending on whether my argument is an
error or not.

| return a number to you that specifies what sort of error you've
passed to me as an argument.

You get me when you forget to enter a required argument into a
function.

| tell you whether my argument is an error or not.
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get inside

A bunch of errors and functions, in full costume, are playing a
party game, “Who am |?” They'll give you a clue . You try to
guess who they are, based on what they say. Assume they
always tell the truth about themselves. Fill in the blanks to the
right to identify the attendees.

Tonight’s attendees:

IFERROR( ISERR(
#N/A! ERROR.TYPE(
Nawme
L::eétrjronr ii;ftt.erent values depending on whether my argument is an IFERRORO
L;Zt:éz ?Onrﬁzzzr;;) Zf;utmhgaipecifies what sort of error you've ERROR-TYPEO
}(S:Cﬁga.me when you forget to enter a required argument into a #N/A
| tell you whether my argument is an error or not. ISERRO)

Looks like you're getting a really up-
close understanding of errors. Does
that mean you can fix my data now?
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data types

L.08% ExerciSe

There are a bunch of problems with this spreadsheet, but you know what you need to know to
correct them all at once. For each error, look at the formula and correct it.

Qo through eath of these formulas and see
whether you ¢an £ix the evvor.
I'/'-:I_i; H - 5 hfe_ch05_modified - Microco.., - - X
= Home | insert | Page Layol | Formulas | Data | Review | View |'ﬂ-‘ - 5 X
| c49 - (2 I 2
a_ | 5 |[Eescal ———
25 L6756 4412 5149 5190
26 3734 4525 3720 G449
28| 1413 L2E4 JEUL 5554
28 | 4107 L7B6G 4554 G958
29 | 3855 4966 4430 5115
30 | 4867 4960 5757 5459
50323 4521 4838 6347
Wy 1914 A/06 bL2dq
a5 treatment
Average Standard
36 Raading Daviaticen
37 Control 2ACF! " #NAMC?
38 | Experiment 4716.4" LNAME?
J9
40 After treatment
Avarage Standard N
41 | Reading Deviabion
42 Contral 45589.16677 #NAMF?
43 Experimant 6157.2"7 =MAME? ) |
44 | 1
45  Change
Aveorage Standard
46 | Reading Neviation
47 control " =REFI | =VALUE|
48 Cxpernment 1440.07_=NAML?
49
50 |
M 4 b 4| Post Grad Modification
Ready |
SD () s not the standard deviation formula...see if you
¢an find the correct formula name in the Help Files.
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final stretch

Lon¥ Exercise
SoLution

The doctor gave you a pretty big spreadsheet project. How did it all work out?

Let’s start with the Change the argument firom

formula in eell B3T. \ #Rg-bo a proper range.

.ﬁ; H ) - \¢ z  hie_chlS_moddied - Micra\,..
=11t
|

Home | ingert \ Page Layo | Formulas | Data | Review |

B37 i fx | —AVERAGE[AZ:A3Z) ®
! A i B c ! L LB .|
24 | 079 243'3' 4358 5997
25 | S6T6 4312 5149 51906
26 | 3734 525 ATI0 6449
27 4413 SR 3805 EE&54
2B 4102 2RE 4554 6958
29 3855 \ 266 4430 5115
30 4867 4188 5757 6450
31 | 5033 i21 4838 6347
32 | 4327 4119 4706 G524
33 |
3“ 1
35 Before treatment
Average standard
=

36 | Reading Deaviation
37 |Contral 456166671 FNAME? é—/

38 Exporimont 47164 TNAME?Y

a9
40

Average  Standard
41 Reading Deviabion

42 4580.1667" ZNAME? A
43 6157.2" =NAME? The Help files show
X that the ‘(:o\rmula for

standard deviation is
actually STDEV ().

Average Standard
Reading Deviation
73" FVALUF!

Contral
|Expenment

Now we have a 3ood average.

Plus, the formula down heve loses
its evvor, sinte it vefers to the
now—tovretted tell B37.
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data types

All the vanges in these formulas
are torvett; you ")us’c need to
thange the Lunttion's name.

=STDEV (A3:A32)

=STDEV (B3:B32)

=STDEV (C3:C32)

=STDEV (D3:D32)

The ¢hanae in standavd deviation
for the Ex\?crianJc 9roup is

now torvett, but £he thange for
Control still needed to be fixed.

Change this formula 4o vefer
to C37, and all is fixed!

hle_chla mocdhlied

f,_-;:,‘ e

Hame | Insest | age Layou | Farmulas | Da

)

Mecrosel.., - = x

| Review | view g - = X

Standard
wiation

Averane

8 Experiment 1440.8

Con 7 515.7197

k] 461.5975
39
40 After treatment

Average Standard
41 | Reading Deviation
42 |Control 4589, 458.0199
41 Experimant 759 b6
4
45 Change

Average Standard
45 | Reading Deviation
7| Control 7.3[37.09s801]

¥

b E
6449
EL54
6958
51158
64549
6347
6524

because it vefers 1o tell C36.

The ervor on the old Lormula happens

you are here »
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you’re an author

Now you're a published scientist

From: Doctor
To: Head First
Subject: Your excellent data work

Dear Head First,

| want to thank you so much
for all your help with our data

project.
If it had not been for you, we
Leeches | ’ =
would have had to retype a never see:1k:h¥;ou ve Music Teen vampire
. m T
bunch of data, probably makmg They really suck. .. hematomas! L\I;;li)\(ﬁ)‘r\x"s gl"::g!x(uﬂllﬁks
C (0]

mistakes, and we never would Blood Mountain ~ promote healthy blood?
have gotten to the bottom of all
our formula errors.

Thank you, Head First!
—Dr.

Head Fi
Finds stiEe

Blood Ce
Nice work! count II

N Increase

New drug promises
(o help millions-ef
immunocompromised
patients

LI
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6 dates and times

* ¥

*
Stay on time
*

T think there's space on my calendar,
but could you repeat that time again
in “‘mm/dd/yyy hh:mm:ss.0”?

Dates and times in Excel are hard.

Unless you understand how Excel represents them internally. All of us at one point or
another have had to do calculations involving these types of figures, and this chapter will
give you the keys to figuring out how many days, months, years, and even seconds
there are between two dates. The simple truth is that dates and times are a really special
case of the data types and formatting that you already know. Once you master a couple of

basic concepts, you'll be able to use Excel to manage scheduling flawlessly.
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hit the

Do you have time to amp up your training
for the Massachusetts Marathon?

You're an avid runner who is ready to

make the transition to an elite status,

pursuing more prestigious, competitive,

and difficult races. Specifically, you think

you're ready for the Massachusetts Coath
Marathon.

Or rather, you could be ready with the
right training program. Elite running is
all about scheduling your practices and
races so that you're at the right level of
fitness at the right time. Luckily, you have
a trainer friend who wants to help.

T have a 10-week training program
that will get you in shape for a 10K.
We could then use your 10K time as a
benchmark for your marathon goals.

Could this program be your ticket
1o an elite vunning status?

Better take a look at the sthedules 1o

make
sure her program fits with a IOK vace.
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dates and times

Once you finish the training program, you'll be ready for a 10K race. Is there a 10K race you
could do that takes place shortly after the training program?

Here are the dates of upcoming 10Ks. You'll use these dates to calculate whether there’s a race
in the right time frame. But first, let's make the dates more legible.

Exercise

0 Under the Number > General drop box, reformat the *
dates so they look like this: 06/03/10.
Load this!

e Using the Custom Sort... dialog box, sort your dates so
that they’ll be in chronological order.

www.headfirstlabs.com/books/hfexcel/

This data shows the uptoming races. hfe_ch06_10K_races.xlsx

Fs

-:!".I “ . z hite_chld 10W reces - Wheretolt Excel

- . Page bayout  Formulss Dt
&  camn Sl - | o TH O Genersl

Paslr qa'}® I.E- L e || bt Shyles | Cells

D [E A (EER] (WA il

Chplranid 1= Furl . Atigraend » | Humbses Fatiliry

a7 * i f._ Jul 3, 2m0

A A . B c D
1 Upcoming 10K races in Dataville Clik on the drop box heve.
2

3 Date

4 Oct 23, 2010

2 MNov b, 2010

6 Jun 12,2010

7 [lul 3, 2010 |

8 Jul 31,2010

9 Jun 26,2010

10 Nov 20, 2010

11

12

12

14

s e What happens?
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fix your dates

%:e@i'-je
Lution

iy

W =g
2 ceme | et wmriaems temew G mees wew W= W
T A Cas +|ui o w3 Dair AWEIEE M
W aeae A
e P, “EHE o F R R - e
4 - e 3
A - B c o §
1 Upcoming 10K roces in Dotaville
2
3 Date
4 |Oct 23, 2000
5 |Mov 5, 2010
& {un 12, 2010
T {al 3, 2010
& lul 31, 2010
9 Hun 25, 2010
10 [Mov 20, X010
11
W Amesll eyt w ST i
v U EEE

Sort Waming 7 )

The following sort key may not sort as expected becouse
it contains some numbers formatted as text:

Diate

What would you like Lo do?

@) Sort anything that looks like & number, as a number!
) Sort numbers and numbers stored as text separately

.................. i[w |:' Help ]

Wow.. Excel sees text, but it
thinks it migh{: be 3 number?

You just attempted to reformat and sort your dates. What happened?

Under the Number > General drop
box, reformat the dates so they look

like this: 06/03/10.

Noﬂ\ing happens when You 'bry
to thange the date format.

Why might that be?

(2]

Using the Custom Sort... dialog box,
sort your dates so that they’ll be in
chronological order.

\60 ahead and ¢lick OK,

and it'll sovt co\rrccﬂ\/.

— ]

Something Fish\/ is 90ing on heve/
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dates and times

Maybe Excel thinks that the

dates are text. Try the
ISTEXT() function to see.

If you run the ISTEXT () function on any of
the cells containing your date data, the TRUE
value the function returns shows that the date is
indeed text.

s hfe_chDf 10K _races - Micresoft Beerl - = x

) =

- i

- Heme  Imser Pﬂgrlwrt Formulas Oatm  Aeiew  View B = & X
| 85 _ Ll =ISTEXTIAS) &€ Lel

- A B C
Upcoming 10K races in Dataville

Heve's the TSTEXT () formula.

1

2

3 Date

4 Jun12,2010

5 Jun 26,2010
6 Jul3,2010

7 Jul 31,2010

8 Oct23,2010

9 Nov 6, 2010

10 Nov 20, 2010

The TRUE value means that
the dates are Lext.

W4+ W sheetl -~ Shesr? - Sheetd ¥
Feady

%

Do ﬂHS'

You know what to do when you have a numerical
value that needs to be converted from text!

And while the dates here aren’t simple integers,
they’re still numbers of a sort. Why not try
running the VALUE () function on them? Maybe Try writing VALUE () formulas
Excel can figure out that they’re dates. in a new column. What happens?
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use VALUE()

VALUE() returns a number on
dates stored as text

The VALUE () formula takes one look at your
date and returns values without any errors or
warnings.

You give the formula your text.

=VALUE( )

VALUE () vunthes Your input
Lext with no ?YoHc»\ at all.

Excel reads the text
value and sees that it’s
really a number.

Here's your formula. \ A&mn 12, 2010"

This is your input text.

So now you have something. But what exactly us
it? It’s great that you have a number, but now you
need to know what to do with it.

146

The formula
returns a number.

40341

Heve is the number value
{')\c ('\ovmula rc{:wns

What do You think this means?

Wlny would Excel return a five—c[igit

number in response to your date text?



dates

Excel sees dates as integers

In Excel, a date is just an integer. Excel for * The first date in Excel 2008 for Mac is
Windows defines the integer 0 as January 1, actually 1/1/1904, but Excel can convert
1900,* so the integer 1000 represents 1,000 between the two behind the scenes.

days after January 1, 1900.

- 1/1/1900

The integers Excel uses
What makes 4o vepresent dates. What makes

E . .
sense tz xcel Extel formats the integers sensito you.

so You tan see them like this.

N

40334 » 6/5/2010
N

Suppose today is June 5, 2010. Excel’s

VALUE () function can read the date text Today (for ¢
and return the number 40334, since there H"_‘ purpose "’)
are 40,334 days between today and January 1, this chapter!
1900.

This 1s how Excel deals with dates: by
converting them to integers, even though Excel
applics formatting to the dates so that you
can read them.

You usually need VALUE() : g
only when you’re -i@y RANN
importing certain data. ‘P Qw Ew

If you simply type in a date,

: Excel almost always can figure If you subtract one date from
© out what you mean and return the correct integer another, what would the resulting
© date representation while keeping your formatting number mean?

. straight.
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date

Subtracting one date from
another tells you the number of
days between the two dates

Let’s say you want to find out how many days there are
between today and the date of the first 10K. Here’s a formula
you might use:

DATEVALUE () tonverts date text
4o a number inside o‘c a -Fo\rmula.

The first 10k Today

l l

=DATEVALUE(“6/12/10”) - DATEVALUE(“6/5/10”)

!
When you refer to date values already in other cells and L £ You alrcady have your date values in
when you use the DATEVALUE () formula, Excel sees another cell, You ¢an use a veferente
your date values as simple integers. And since each number vather than DATEVALUE.

represents a count of days, subtracting one from the other
shows the amount of days between the two dates.

’ Exeel veally calevlates the diffevente
fore are Freclinerier / between dates using integers.

First 10K Today

! l

- 40341 - 40334 = 7

It’s really not that complicated. Now that you’ve gotten the There are seven days between
hang of how Excel deals with dates, you’re ready to start today and &/12/10.

running some calculations of your own.
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dates and times

~n
o
(2]
(3]
(4]

@)

Se

Using your knowledge about how Excel represents dates, whip your 10K spreadsheet into shape
and figure out how many days each race is from today.

Fill column B with formulas using the VALUE () function to make Excel
return the integer representation of your dates.

Reformat the dates in column B to look like dates, not integers.

Sort the dates so that the earliest is first.

Under your Days From Now column in cell C4, write this formula:

=B4-DATEVALUE (“6/5/10")

Z) DATEVALUE () veturns the integer
torvesponding to date text.

Copy this formula and paste it to cells C5:C10.

Add these column headers.

You need to use this func{:ion,
sinte Excel tan't convert from
text to date integers inside of

formulas unless You tell it to.

Put your answers here.

4 Jun12, 2010
5 Jun 26, 2010
6 Jul 3, 2010

7 Jul 31

B Oct23, 2010
9 MNov 6, 2010

10 Mow 20, 2010
11

12

13
e L ] ST A

o A e e 100 e - Mt Bl =SS
S| me | et metmes remsn Dam Geew e e
e B o I T i Comabossl Pormating «  Joimirt«  E - ir ﬂ
sy ] Br - N |G - % | Fom Tk - A o ol 5 & Pl &
™ ¥ BT i K - e | = G e Eltamatt 5 Fupsts Soeets
pteawed e et wagnnierd et i Lom ta
{ B4 i, Cr— =
A B . o E F F

1 Upcoming 10K races in Dataville

2 h
3 Date Date Value Days From Now

Fridy
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rocking the dates

You just ran a bunch of operations to try to calculate the numbers of days between today and the
'.se 10K races you might do after training. What happened?
, 1S
L
g:Lut\OH

o Fill column B with formulas using the VALUE () function to make Excel

return the integer representation of your dates. =VALUE (A10)

Use the \/ALMEO ‘('\uhc{',ion.

1

H

1 Data

4 Jun B3, 3000
§ |Jun 26, 2050
]
T
i

Jul B, 3H0
1l 11, 3010
Ot 23, 2080
§ |Mow &, 20L0
No F\roblcn\ heve. ﬁ\ Mow 20, 2000
12
13
1

15
e

(W KN i -

e Reformat the dates in column B to look like dates, not integers.

1 3 I Ha-m . iy whih D ] - -
9 Sort the dates so that the earliest is first. T s M et erslorteet i
o - " - F
e e e ol e oy el
MY A Baw ua < Do |1 e et
TR T _—
A [ ] [+ =] E F [ ]

Upcarming 10W races in Daotaville

Aga'm, |ook'm3 good-

o A R R e

These ave integers vepresenting dates that have now
been formatted to look like the dates they vepresent.
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dates and times

=B4-DATEVALUE (“6/5/10")

= m—— =
e Under your Days From Now column in cell S e e e i
. . Rl e, e i wa |t St
C4, write this formula: | e = - | - — |
EE— T -
=B4-DATEVALUE (“6/5/10") . [T |
1
1 Dute Date Valoe Days From New
4 |1un 12, 2000 srzfacte__ yrim]
5 |Jun 26, 2000 L s L]
E bl 3, 20ED W0
T
Hey, that's a date/ :

e Copy this formula and paste it into cells C5:C10. [y e AN————————— i
T e R T e o TS )
g L e o e’ it e b L —

We need the number of days- | IY ~===" ET TTLTT -

N R

L4 -] [
Lpcaming 10K races n Datavi
[ Date Valoe  Days From How

The values in column C

& Jun 13, 2000 l\,"li‘.l'lﬂl!}: LiTiRe0n
have a weird formatting. 5 |Jun 26, 2000 B262M0  L/z1f1800
E bl 3, 200D '.‘fS.-'Jl]]l}l LI2ESED00
T |dul 31, 70 7aL2010 2251000
These values are «coma&cd |i|<e da{:cs, B et 23, 2040 m.rz;_rzumj 511511000
. . . ¥ Mowv B, M0 1L/ 3015 B 17000
but they should look like plain integers. Rl 20 306 urmm"
1

1

1
man

L Bl el - Wepald

What if the answers
are correct...they're
just formatted wrong?

Try formatting your
answers in General.
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subtraction and formatting

When subtracting dates,
watch your formatting

When you wrote your date subtraction formula,

Excel based the format of its return value on the
format of the cells that went into the arguments

of the formula.

No problem, just reformat your formulas to
General.

Inside your spreadsheet, these two
values are in the Date format.

(O

Just elick heve to Yu{: a selection

into the General format.

[~ B R ERE Varnack [
) o A
A tsem 1 o B
4 WS E-ALS ERE - e
e T 135

Phdawd - Famt

At

BEBwmwouws e

K.
o

a

Upcoming 10K races in Dal

[rate

Jun 12, 2010
Jun 26, 2000
Jul 3, 2010
Jul 31, 2010
Oict 23, 2010
Naw &, 2010
Now 20, 2010

v e Teemd

W
£ winaane) 12 sz

B |5y

i

6/12/10 - 6/5/10 = 7

This value, on the other hand,
should be in the Geneval format.

There are seven days between today and June 12,
and 7 is the value that Excel returns. Once you
change the formatting from Date to General, you
can see your answer.
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i RIS Gawd § e ASHTED e TS | T

This is exattly how you want your
day ealeulation vesults to look.

T T =
:1!" Fese | st mglasa e B mevee e W=
A teem n iy e TP W
v G R EA S| EEEG VR gheesates P\ T f!.'ﬂ
e = E A A = e g i L R W E Tl et
Ottt T Pt 3 i - - e - [
=T == K HiD AT AU R 5T D
A B | C E E
1 Upcoming 10K races in Dataville
2 1
3 Date Date Value Days From Now |
4 Junl2, X010 B12rNE 7
5 Jun 26, 2010 &/ 25/ 21
& Jul 3, 2010 73200 28] |
T bl 31, 2010 704, 56
8 |Oct 23, 2010 10723y 140
9 | Now &, 2010 1176720 152
10 Now 20, 2010 11/20/201 155|
11
12
] ety B .
oy [ T |




dates

Looks like you don’t have time to
complete training beforea 10K

Your date calculations present some

discouraging news. Since the training

program is 10 weeks, or 70 days, the first

10K you would be able to do affer the

program would be the one on October 23. The future...

But that 10K is 140 days away, which is 10
more weeks after your training program 10K

Oct 23, 2010
ends!
You want 4o qualify for h(\
Massachusetts Marathon
Nov 6, 2010
The first 10K after training
ends is a ways off.
10K
Jul 31, 2010 10K Training Ends
Aug 14, 2010
10K )
Jul 3, 2010 ldcally, You d be able to do Your
10K around +this point in time.
10K
Jun 26, 2010
10K

Jun 12, 2010

These ave all too early.

Now
Jun 5, 2010
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train for

Coach has a better idea

154

il

You know, I bet you're ready to start training
for marathons. Why not take my 4-month
marathon training course? Then maybe you can
do a qualifying marathon to make you eligible for

Massachusetts.

Coath

Now you just need to see
whether the Dataville
Marathon takes place
within the 4-month time
frame....



dates

Stop! First days and weeks, then months...
soon it'll be years! Why can't date functions
return anything besides days?

Let’s see if Excel has anything else.

Most people who need to do date computations
are going to need more power than counting days
through simple arithmetic provides. It makes sense
that Excel would have more versatile formulas....




meet

PATEDRIF() will caleulate time between
dates using a variety of measures

It’s an old-school, little-known, strangely
undocumented but very powerful function.
With DATEDIF (), you specify a start date,
an end date, and then a text constant that
represents the unit you want to use.

This last argument is a special text tonstant.

You tan guess how these two arguments work.

/T

=DATEDIF(start date, end date, interval)

Choose from one of Excel’s six predetermined text strings
o instruct the formula to use the stale you want.

=DATEDIF (B1,B2,"Y")
Here is an example of
DATEDIF () in action. In this [ e ']
case, the “y” text constant tells ' Howt el Pocleed  FomyinY Doy Mofew  View & - =
Excel to ascertain the number of _ B4 - % | sDATENIF(B1E2"Y") =
years between the two dates, and e A B C i
in the next exercise you’ll look at n :
your other options. 1 The first lunar landing 7/20/1969
2 Today 6/5/2010
3
4 Years since the first lunar landing 40
Here's DATEDIF () 5
6
WA bW Ghest]  Sheetd  Sheetd )
Aeagy
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P o dates
+ %

& 1 *

Different text constants result in different measures for DATEDIF ().
Which is which? Draw arrows to link the text constants with the right

behavior.

Text constant DATEDIF() behavior

m The number of months between the dates,
ignoring days and years.

d The number of whole years between the dates.

y The number of days between the dates,
ignoring months and years.

ym The number of days between the dates,
ignoring the years.

% d The number of whole months between the
dates.

md The number of days between the dates.
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a variety

+ '.(I’v_‘)*'

il

+ -h. ._:,-""" +
SQ\LLOLT\QN
Different text constants result in different measures for DATEDIF ().
Which is which?

Text constant DATEDIF() behavior

md

The number of months between the dates,
ignoring days and years.

The number of whole years between the dates.

' The number of days between the dates,

ignoring months and years.

The number of days between the dates,
ignoring the years.

The number of whole months between the
dates.

The number of days between the dates.
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dates and times

Now write a DATEDIF () function to see whether your class is finished in
A time for the two upcoming Massachusetts qualifying marathons: the Bitburg
Exekc_uSe Marathon and the Dataville Marathon.

[n this eell, type the date for today, b/5/2010.
Here, type the date for the Bitburg
Mavathon, 9/25/2.0I0.

Sl W e . Booky - Microsoft Excel T
Diala Reveewr v M- =

W 4k b Sheetl - Sheet2 ~Shestd - 7D 4 [
sty

Heve, type the date for the Dataville

Marathan, 1/6/2010. [n these cells, weite DATEDTIF () Lormulas
that caleulate how many months there ave
between today and the mavrathons.

Be sure to give each cell of data a text label!

you are here » 159



marathon options

If you start a 4-month marathon training class, will you have time to do either the Bitburg or the
Dataville Marathons, which are qualifiers for the Massachusetts Marathon?

xeRcise
OLutiON

Use the “m” text tonstant in
your DATEDIF () formula. Don't forget to use an abso)lu{:c
vefevente 1o point to today's date.

[ -"‘-‘I (R R Boak\1 = Micresoft Excel - =%
Home Page Layoul Farmiztd Data Revew Weewe B = 2 X
o \ _J% | =DATEDIF{$B52,B6."m") x|
A B C D Eﬁ
1 *m” tells DATEDIF ()
B to ealeulate the number

; Toney {52010 of months between.
4 Date Menths away
5 Bitburg Marathon q,/25/2010 3 Lraini
6 DatavilleMarathon  11/6/2000[ 5| Sinte the ‘:"‘"‘5&\

“ ?rog\'am 1S monThs,
£ the Bitburg Mavathon
8 is out o{" the ”\"CS{.'“'
a9
10
11
12
13

The Dataville Marathon is S

m.on‘H\S away, soa\/o\;7 Il :;cf:nishcd if you do well on +he Dataville
with your program by Mavathon, \/ou'rc off +o Massachusc{:{:s,’

You have time!
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dates

Coach is happy to have you in her class

Great. You need to hit a 3 hour and 30 minute Dataville
Marathon time to qualify. I can't remember how that
breaks down for each mile, but as long as your 5K pace is
no more than 10% higher than the 3:30 marathon pace,

we should be able to get you where you need to be.

Your 5K pace is 8:30—eight minutes and
thirty seconds per mile. What’s the pace of
a 3:30 marathon? If you run a marathon

in three hours and thirty minutes, how long . \ b

would it take you on average to run each mile?
. -
I BRAIN
‘PQWEWR

You need to do a time calculation.
If Excel represents days as integers, how do

you think Excel represents hours, seconds, and
minutes?

161




time in

Excel represents time as
decimal numbers from 0 to 1

When you type a time into your spreadsheet, Excel
displays that time as a value like what you see on
the left.

But what you’re really looking at is a decimal
number between from 0 to 1 that’s formatted to
look like a time.

Time Excel’s representation
12:00 AM > 0
2:24 AM > 0.1
These (:igwcs are what 1:13:26 PM — 0.551
You ‘[;\/FC into Exeel.
18:00 » 0.75
11:59:59 PM —— 0.9999843R

And if you are doing really heavy time computations,
you can have Excel’s decimal numbers go all the
way to thousands of a second (sorry, if you want
to count nanoseconds, you’ll just have to use regular
decimal numbers and remember what they mean).

162

These numbers are how Excel
vepresents Your times in{crna“y.

Let'’s determine
our pace using time
calculations in Excel.




dates and times

Your coach wants to know whether your current running pace is where it needs to be to make
you a strong candidate for qualifying for Massachusetts. Are you within 10% of the 8:30 mile
pace?

Exercise

o In Excel, divide the 3:30:00 marathon goal time by 26.2 to get your
target pace.

e Is your normal pace of 8:30 within 10% of your marathon target pace?
Add 10% to your marathon target pace to find out.

E":f. [ R R - Boodd - Microsoft Encel = -
. -} Home Innert Page Layowl Fotmulai Diala Review Wirw B = 0 X
Put Your | A1 - i £ E
answers here. B c D E F =
—— iV
2
E
4 |
5
]
7
Bc sure +,o label Your 2
numbers with 'Ec%{:,’ 9
\\—’ 10
12
13
(M9 kb Sheetl - Sheetd - Shestd - 7J ] —

you are here »
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how'’s your pace?

You just ran some calculations to determine whether your current pace is an adequate
starting point for your marathon training. Is it?

%:e@i'-je
Lution

In Excel, divide the 3:30:00 marathon goal
time by 26.2 to get your target pace.

=B2/26.2

e’ jeame el Page lapeul  Pesmelen Viem

=]

When you type in a time value,
Extel automatically vecognizes it

2 Goal time 3:30:00

3 Target pace

Your target pace is
8:0l minutes per mile.

N

e Is your normal pace of 8:30 within 10% of

your marathon target pace? Add 10% to =B3+B3*0.1
your marathon target pace to find out.
[ E: W ¥ Beph) - Mgrerof I Msraeh Dl

m Poemedys | Data Erien [
Heve's the formula you need- ] = Ny IO ]
A 8 C D K
Goal time 3:30:00 1

* 0
B 3 & B 3 0 . 1 Target pace 0:08:01

Target pace + 10% 0:08:49

Your 8:30 pate is inside the 10% vrange.

S~

You've good to 90! "J\

164 Chapter 6



dates

Coach has an Excel
challenge for you

Your coach has sent you a funny number. Dates
are numbers to the left of the decimal point, and
times are numbers to the right of the decimal
point, so what about values with numbers on
both sides of the decimal point?

From: Coach
To: Head First
Subject: Our first practice

Dear Head First,

You know, I’'m an Excel buff, too. Dates

is i i be tricky, so good for
This is a date and a and times can
{'.n: |;n in otcc V;|uel you for learning how to use them.
‘ Here’s an Excel date/time challenge for
you.

Show up to your first practice at
40336.20833

Date /

Time
That number is a date and a time combined
together into the same value! Better type this COmlaine a Jate ano[ a time into tlle
number into Excel and reformat it to see when . . e
you should show up for the first practice! same value Ly llaVIIlg Jlglts l)e{ore

and after the decimal point.

Exeadiﬁe o Open your spreadsheet and type 40336.20833 into a blank cell.

Click on the More Number Formats area of the data formatting drop
box on the Ribbon and convert your cell to am/d/y h:mm format.
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get ready to practice

xeRciSe

At what time did you determine you need to show up to your first practice?

A(T90 3200 AN

"
LutioN .
.= ol s i - i
- S Pagrigped  Pemim  Ba o
S 1 - D e
T B Jd B KW BEE 9 (=]
o Open your spreadsheet and type o Eiaean el | 155 e
40336.20833 into a blank cell. - o [ | 12 =
Pl A = o
. H T —
e Click on the More Number Formats z [ A0336. 20833 A e
area of the data formatting drop box on : =
the Ribbon and convert your cell to a iy Bl e e .
m/d/y h:mm format. & el
: g ==
] Ly
T\/?c the number into a eell. :l;l o ==
12 A i
me- -:'i TR LI e B e P ﬂ'"mm' - . =
terbe | asgwent | Fort [ Soroe | Pl | Peossceon | _ﬂ_

/7710 5:00 AM]

Seleet this date/-
time format.

Cliek OK.

Heve's the date and time
of your fivst practice!

3
e BB v ®m o w b ow e

i

That's this Monday, b\righ{: and ca\r|\/_’

Cliek on the data Cliek this item.
formatting drop box.
T o+ 8l i . H E
'u!_,-'l R Y T TR T I T ==
oA e - ZF  om T P
el -::-.a.‘.- e e ﬂi?r:?
o T SR ®Ein-  wa hemet = 5% fais L
e e il e Eiks i
- Sl VIS SAM AN . M
A B C [ E m
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You qualified for the
Massachusetts Marathon

Elite running is all about effective planning, and
with the help of your coach, not to mention your
impressive Excel-savvy, you ran a 3:30 Dataville
Marathon and qualified for Massachusetts!

dates

Massachusetts, here I
comel
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7 Yinding Yunctions * *

Mine Excel’s features %
on your own

They both have their
strong points, but how do I
find the one that best suits
my needs?

Excel has more functions than you will ever use.

Over many years and many versions, the program has accumulated specialized functions
that are terribly important to the small group of people who use them. That’s not a problem
for you. But what is a problem for you is the group of functions that you don’t know

but that are useful in your work. Which functions are we talking about? Only you can
know for sure, and you’re about to learn some tips and techniques to finding quickly the

formulas you need to get your work done efficiently.
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parking problems

Should you rent additional parking?

You're in charge of the Dataville Convention
Center parking program. They do a big
entertainment business in Dataville, but they

%\ ol - 3 bl b ke« WMemmohBed pgg. 0 0- 9= X
have a problem. If they are expecting more R e it [ o [ o ol | M e | oo [
than 1,000 ticket buyers to attend an event, Ranms || Bsmessnwnmunen || [ &) () | BN

. Rt B aunews Duphratel ¥ L
they need to rent more parking spaces. ~aerng PSR Do s [ el ques.
. . Frrgeriny Teal Exinireal Puble Ciale Talrtr St
In the upcoming month, are they expecting I “a -2 AE =
more than 1,000 attendees for any of their T — - D EN
events? Your challenge is to find out using 1 TicketlD . EventlD . Date .
their ticket sales data, and you’ll get free box 2 1 101 6/5/2010
seats to your favorite shows if you can set up a 3 101_6/5/2010
workflow: 4 3 101 6/5/2010
5 4 101 6/5/2010
6 5 101 6/5/2010
) . .
Here’s their ticket sales spreadsheet for the ! 2 o] ::S‘Q i
oming month, which you'll load in 3 fe = 2 AOEIS52010
! W moments. 9 8 101 6/5/2010
10 9 101 6/5/2010
11 10 101 6/5/2010
12 11 101 6/5/2010
13 12 101 &/5/2010
. . 14 13 101 &/5/2010
i i a single ticket sold.
Eath line of this spreadsheet vepresents a sing 15 14 101 6/5/2010
16 15 101 6/5/2010
17 16 101 6/5/2010
101

[t's a long spreadsheet: theve
are over 1,000 vouws.

Leb’s still assume that 6/5/ 2010 is today-

This is important stuff!/

You neeJ formulas to count
tickets sold for each Jay n
this month's weekends.




4+

& :
W+ DQE

1 "
S WHAT™T?

* finding

Function Review

Here are all the functions you’ve learned so far. What do they do?

SUM

MIN
AVERAGE
VALUE
ISTEXT
STDDEV
DATEVALUE

DATEDIF

Write Your answer heve. 2

Can any of these formulas help
you solve your parking prediction
problem?

Tells you which in a range of numbers
is smallest.

Tells you whether a cell is of data type
text.

Converts text into an integer that
represents a date.

Gives you the mean of a range of
numbers.

Returns the standard deviation of a
range.

Converts text to numbers.

Adds numbers together.

Returns the difference between dates
using a metric you specify.
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functions —

i

+ L

G ;f *
t*“ﬂ DQAES WHAT™
- SQA\LLT\QN

Function Review

Here are all the functions you’ve learned so far. What do they do?

SUM Tells you which in a range of numbers
is smallest.

MiN Tells you whether a cell is of data type
text.
AVERAGE Converts text into an integer that

represents a date.

VALUE Gives you the mean of a range of
numbers.

iSTEXT Returns the standard deviation of a
range.

STDDEV Converts text to numbers.

DATEVALUE Adds numbers together.

DATEDIF —_— S Returns the difference between dates

using a metric you specify.

Can any of these formulas help Unfortunatel , no. None of them has the abili{:y +o tount QV\Y‘H\ih R
e s e Unfortunately, no. None of them has the ability to ourt anything
problem? muth less the tickets in the data we've going to veceive.
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You need a plan to find

.
o re c l o ABS COMBIN DEGREES GAMMAINV ISERR N RANDBETWEEN  SUMXMY2
“ “ s ACCRINT COMPLEX DELTA GAMMALN ISERROR NA RANK SYD
ACCRINTM CONCATENATE  DEVSQ e ISEVEN NEGBINOMDIST ~ RATE T
Acos CONFIDENCE ~ DGET GEOMEAN ISLOGICAL NETWORKDAYS  RECEIVED TAN
e . . . . ACOSH CONVERT DIsC GESTEP ISNA NOMINAL REGISTERID  TANH
Flndlng and learnmg new functlons m ADDRESS CORREL DMAX GETPIVOTDATA  ISNONTEXT NORMDIST REPLACE, TBILLEQ
. . AMORDEGRC ~ COS DMIN GROWTH ISNUMBER NORMINV REPT TBILLPRICE
Excel 1S one Of the core SklllS you need to AMORLINC COSH DOLLAR HARMEAN 1SODD NORMSDIST RIGHT, TBILLYIELD
. AND COUNT DOLLARDE HEX2BIN ISPMT NORMSINV ROMAN TOIST
develop. Excel has hundreds of functions, AREAS COUNTA DOLLARFR HEXZDEC ISREF NoT ROUND TeXT
. ASC COUNTBLANK  DPRODUCT HEX20CT ISTEXT Now ROUNDDOWN  TIME
and it would take forever for you to ASIN COUNTIF DSTDEV HLOOKUP s NPER ROUNDUP TIMEVALUE
K ASINH COUNTIFS DSTDEVP HOUR KURT NPV ROW TINV
read through all of them every time you ATAN COUPDAYBS DSUM HYPERLINK LARGE oCT28IN ROWS TODAY
ATAN2 COUPDAYS DURATION HYPGEOMDIST LM 0CT20EC RsQ TRANSPOSE
wanted to learn a new formula. ATANH COUPDAYSNC ~ DVAR F LEFT, OCT2HEX RTD TREND
AVEDEV COUPNCD DVARP IFERROR LEN, opp SEARCH, TRIM
AVERAGE COUPNUM EDATE IMABS LINEST ODDFPRICE SECOND TRIMMEAN
AVERAGEA COUPPCD EFFECT IMAGINARY N ODDFYIELD SERIESSUM TRUE
AVERAGEIF COVAR EOMONTH IMARGUMENT ~ LOG ODDLPRICE SIGN TRUNC
AVERAGEIFS CRITBINOM ERF IMCONJUGATE  LOG10 ODDLYIELD SN TTEST
) . BAHTTEXT CUBEKPIMEMBER  ERFC IMCOS LOGEST OFFSET SINH TYPE
HCY‘C s a” o(: em BESSELI CUBEMEMBER ~ ERRORTYPE  IMDV LOGINV SKEW UPPER
BESSELJ CUBEMEMBER  EUROCONVERT  IMEXP LOGNORMDIST  PEARSON SN VALUE
BESSELK PROPERTY EVEN IMLN LOOKUP PERCENTILE SLOPE VAR
| =2 BESSELY CUBE RANKED EXACT IMLOG10 LOWER PERCENTRANK  SMALL VARA
BETADIST MELER EXP IMLOG2 MATCH PERMUT SQLREQUEST ~ VARP
BETAINV CL=E EXPONDIST IMPOWER MAX PHONETIC SORT VARPA
BIN2DEC CLIEREIW Gy IMPRODUCT MAXA Pl SQRTPI OB
H: to l d ‘{',ak I . BINZHEX CUBEVALUE FACTDOUBLE IMREAL MDETERM PMT STANDARDIZE  VLOOKUP
u ead Ohg ‘klmc BIN20CT G FALSE IMSIN MDURATION POISSON STDEV WEEKDAY
'{',O I “ { BINOMDIST CLIFRD FDIST IMSQRT MEDIAN POWER STDEVA WEEKNUM
earn 3 l’\CSC. ALL DATE FIND, IMSUB MDD, PPMT STDEVP WEIBULL
/_ 7CE\LING BN FINV IMSUM MIN PRICE STDEVPA WORKDAY
CELL DATERASE FISHER INDEX MINA PRICEDISC STEYX XIRR
CHAR Y FISHERINV INDIRECT MINUTE PRICEMAT SUBSTITUTE XNPV
CHIDIST YLD FIXED INFO MINVERSE PROB SUBTOTAL YEAR
CHINV B FLOOR INT MIRR PRODUCT SuM YEARFRAC
CHITEST LIEiTr FORECAST INTERCEPT MMULT PROPER SUMIF YIELD
CHOOSE ESEMAE FREQUENCY INTRATE MoD PV SUMIFS YIELDDISC
CLEAN poe) FTEST MODE QUARTILE SUMPRODUCT  YIELDMAT
CODE BECZEN) FV IRR MONTH QUOTIENT SUMSQ ZTEST
COLUMN PEEATE FVSCHEDULE IS MROUND RADIANS SUMX2MY2
COLUMNS peazea] GAMMADIST ISBLANK MULTINOMIAL ~ RAND SUMX2PY2
(oo | < — Znita
- [— (- Page laysal  Povaning Sl [ T— — ar Aw
R m | S Sew ik Craimenet hpmtiong =, S~ K. 8r B
l|-'r|. v IFE WG % U ow et e e s = Gl gl ;' e
*r A & Farligie 3 & Fme- Toes
- i g PR
a1 - &
A 8 L D G i ‘ L

Click the blue button on the 2

top right to get help on Excel

functions. .
i
1k
13
1
u

finding
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help

Excel’s help screens are
loaded with tips and tricks

To get help on any of Excel’s scads and scads of
formulas, start by clicking the help button on the

top right of the Excel screen. Click on the help button here

licrosoft Bocel

Review View
\ "Lf Conditional Formatting = ;'J Inzert - L? ?a
v | | F% Format as Table = I* Delete ~ ﬂ
=it panit Sort & Find &
=, Cell Styles ~ = Format ~ | 2™ Fiker~ Select~
Styles Cells Editing

This window PoPs up as a vesult.

N —

A ion of Excel Joc”m
&

It used to be that you’d never look at the eII
documentation for Excel or any other computer le

. . QJ g} .
program. No matter whether it was on the printed § )
page or on computer help screens, it was hard to =]
read and poorly written. Hard-to-read fat manual
Those d.ays are over for Excel. The.currfént Hard-to-read thin manual and
generation of help documentation is written to hard-t d hel
be understood by real, live human beings ara-to-read heip screens
like you. In fact, it’s so useful that you should dip Hard-to-read help screens
mnto the docs occasionally just to explore the new )
features, not just for when you’re looking for a Well-written and useful help screens!

specific formula.
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finding functions

Here's a closer look at Excel’s main help page, the page you get
when you click on the blue help button. Let’s explore it.

W& Escel Help - = x
O BB GBS e .
= O Semch =
L | | -

Excel 1 - 1

© i the wopics

you've already become Wi e P——
familiar with. s S
bty Aeceadally
Flle corversion and compa lEsily Saving and piinking
‘Worklook manhagemenl ‘Workehrss] sl Excel Lable basics
Farme Frarimda aod name basics
Furebon relerenme Filleing, sorling, and concibonaly lormaling dalka
Surtemaniong, contoldaling, amd oullinirg dsls ‘alchading dala
T g cdala FirvolTalde repor s and PrvolCharl reopor s
Circle the topic that el i St
will help you find the el i
functions you need. pE e
Austpeaton smd prog anmalalily Workarg i a g lferend larguags
Addam ‘Workig velh graghics
Prublsbing o Sharefonl Sorve Excel Sor v et abon
Exchangng dala wilh olher prograns ‘Working with alber progians
Ghmiary

Gl Lhe Blest conbent while working i Uwe 2007 meease

Cormeet tn Offior Onlne o receive updnbes, mew artides, 5, irmplates, and meee
om wathan the 2007 Mcrasoft Office systam Hislo Wewer,

Featured contant

» What's new in Fured 2007
« Rerference: |arabons of Furel 2001 cnmmands in Bvord 2007
a Create a chard

et e e

Different versions of Exeel have
sligh{:l\/ different lists, so Yours
might not look exacﬂ\/ like this.
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exploring help

r r pencil
\me ywhllf‘ﬁil;n

Upon closer inspection, what did you learn when you
looked at the main help page?

Circle the topics you've already become familiar with.

P\robabl\/ worth Cthkin5 out if \/ou,Ve betome

attustomed to a ?\rcvious vevrsion o(: Excel. /

Hopefully you've gotten past this part.

e

The funetions we've alrcady learned ave in heve.

harts
There's a thapter on this coming up.
Maoros
Audlonmalivom el programmehiily
Add ins
All over this one/

b Excel Help

RN BN L

Excel

Browsc Exccl Help

b Whal's new

P> Instaling

Customizing
[File conversion and compa tbility
wiorkbook management

Forms

B |(Function reference

Seammnarising, corra@lating, aml olloing dala

Importing data

Fublshing to SharePoint Server Excel Sarvices

Cxchanging data with other programs

This ¢ould be useful to look up {',crminolog\/.

Glozzary

Get the latest content w

Commien | Loy Ol Orsdrie T e e
trom within the 2007 Microsoht OHio

Fealured conlenl
= What's new in Excel 2007

-

Excel Help |

= Reference: Locadons of Excel 2003 commands in Excel 3
= Lreate a chart (

176
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finding functions

* Earch ~

4

»

L

»

Gelting belp

Activating E%
Accesebiity

Sawing and

Formuds and name hasics é

Vallatig dhala

PiwofTable reports and PivotChark reperts

Wiorking with ML

Security and privacy

Excel and the Web

Whorking in a dilTerent lampiags
Working with graphica
Colaboration

Working i

Workeheet and Excel table basics

Liltenna, eorting, and condibonally formating dal <

\

(2]

And this one, too.

Lots of useful ke\/board shorteuts in heve.

Masteved this sub“)cé{:_’

['ve done (:iH:cring and sorting,

éo{: a Lha?{:cr on this toming up, {'po!

Circle the topic that will help you find the
functions you need.

We need to look at the Funttion Refevente o

o while working in the 2007 release

drerEve upekales, rew a beles, lips, lempdates, amd moe
It Ottice syatem Help Viewer
™
]
% in Excal 2007
-

>

£ind the new funetion we need.

*

* Do this!
 +

“Function reference”...this is what you
need. Click on it, then on “List of worksheet
functions (by category).”
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ticket data

Here’s the convention center’s
ticket database for the next month

Each record represents a single ticket sold for *
a single event on a single date. Your task is to
take this ticket data and see which days will Load ’E}’IS'

have more than 1,000 visitors to the Dataville
Convention Center.

www.headfirstlabs. comlbookslhfexcel/
hfe_ch07_tickets.xlIsx

oy bl - & hfe_chlT tickets - Mecrotoft Bl Tahir = = »

—/I Hamr | Inyee - Page Layeut | Formulas | Data | Review | View Design Y, M - 4
This data set is alread\/ set up into a {ablc Table Name [ summaiize wern Preottaoie | 75 R =i ﬁﬂ
4 [P — - 5
S0 Yfou Lan use struetured rc‘ccrch(,cs L I hemove Duptine Expurt Refresh T Table Syl Quik

T Besize Tabie _::ll:l:-r-nrr o Fange Opligng = | Styles =
\_/ Fropertied T _ Latemal Table Data Eabibe Styded

Al ~ i3 ~E

R B c D _E
TicketlD . EventiD . Date .
101 6/5/2010
101 &/5/2010
101 6/5/2010
101 &/5/2010
101 &/5/2010
101 &/5/2010
101 &/5/2010
This data has only weekend ticket sales, 101 6/5/2010
because attendance never comes close to 10 101 6/5/2010
exceeding 1,000 on weekdays. What you need 11 10 101 6/5/2010

to do is create a list of weekend days for the

]

1€ you sevoll down, you'll see that
this is a veally big spreadsheet.

1
2
3
4
5
B
7
8
Q

\DmﬁdmtﬂhWDH

remainder of the month and then count the - — 101 6/5/2010
number of tickets sold for each of those days. 13 12 101 &/5/2010
14 13 101 &6/5/2010
15 14 101 6/5/2010
16 15 101 &/5/2010
17 16 101 &/5/2010
18 17 101 &/5/2010
s B | l A

AL L e I'_' 2 .'4,] i
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finding functions

We need to summarize ticket sales for weekend shows for the remainder of the month. First,
let's create a table that lists the weekend days in this month.

Exercise

o Create a new sheet in your document by clicking the “new sheet” tab.
Double-click on your new sheet’s tab, and rename the sheet Summary.

e Generate a series of numbers that represent the weekend days of
this month. Follow the example below and the instructions in the
annotations.

The number 5 vepresents today, a Saturday, the £ifth day of June 2010.

nn. H W) s e & hle_chdT_tackets - Mcrcgh Diced i = ®
)
— Hose Meed  Page Lot Foamulin la  Ridrw View B =

In this eell, type a formula to add | day to
{:oday, mrca‘(:ihg the day ‘COY' ‘omorrow.

[

In this eell, type a formula to add 7 days to 7
today, ereating the day for next Saturday. 8
g

Copy and paste the formulas you just eveated
in these cells to vepresent the remaining
Saturdays and Sundays of this month.
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working toward the weekend

A weekend days of this month. How'd it go?
ExerciSe
Lution

0 Create a new sheet in your document by clicking
the “new sheet” tab. Double-click on your new

You just endeavored to create a list of numbers representing the remaining

sheet’s tab, and rename the sheet Summary. =

A

e Generate a series of numbers that represent the
weekend days of this month.

Heve just add | 4o cell A/

the veferentes shift 4o 9ive
\/ou ‘{:hc da\/s \/ou need.

gy MR = o w

i et i eeesi Des Geew Yas W n

3 - B =
] B c o
Day

last weekend day of the month

[£ the 27th is a Sunday, it's the

=A2+1
e i st e
e — - s 5
When You eopy the formulas, |:n.w‘IlI ’ ‘ —

— Ty

Y s et vl e DeE b s W - =T
B ey =)

c ]

[n this case, add
7 4o tell 22.

=A2+7

Now let’s make some proper date values out of these numbers.
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finding functions

The problem is, we don’t yet have the formula to do it. Under the help screen, click “Function
reference,” then “List of worksheet functions (by category),” then “Date and time functions.”

Take a look at these functions, and click on any that seem promising. Which one do you think
you can use to build proper date values out of the day integers you've created, and why?

Write Your

answev hCY'C- .................................................................................................

Heve ave all of Excel’s Dats and thiie ft -
date funt{:ions.

m Vst D iptom
AT P ——"

E 1
Comaens 3 i n i of baek A 3 BBV Mo
2P 1 138 e mone
ol CLET T W 78 Edltawet Twd Sated Ba083 00 6 D
EDATE e — " TP )
You've alveady rcriiabon e
Resms P sanal ramber of P tasd day of e month Sefote o aller 3 3 peaiid
used this one. Ry
I Cornirt & pavial il | 3 mimds
ORTH Comvasis a sl numbar io 3 manh
HETWORKDAYE  Retums P sumber of mfsle woridaey Selawen two Sales
¥ [
] Corviis & bl Ounbal i 8 Acond
TIE Asims - Sariaf sumbs
TIMEVHLLIE Gometets 35me in B form of Beet ) 3 Pl memae
WIEEKIAY Comats § Berial nu=Sed o § Sy o e e

Theve ave a bunch!

\
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looking at date functions

rercise
LutiON

This is the function
we want to use.

Thevre's lots of
in‘{:e\rcs{:ing S{uﬁ'\
here, but none of it
is useful vight now.

-

You just inspected all of Excel’s date functions at once. Did you find one that you think will

enable you to create dates out of the numbers you entered to represent this month’s weekend

days?

[ Lo - »
- - rT i
P.'El-l-nsh
We could use
b pr— : DATEVALUE ()
i e o if we had text,
: " but we alveady
206 e have a number-.
: e
EDUONTH .

A bunth of these
Lunetions ave for
tonverting proper
date numbers to

something else.

Talce a closer

for DATE....

182
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finding functions

Anatowmy of a function reference

Here’s the help window for the DATE
function. The documentation for

individual functions is really interesting T— e
and useful. Se RO RS 3
Not only can you use the docs to find 20 Sneech 2

out what functions do, but you can EUESSSS S =
also use them to learn about functions’ DATE function

eccentricities—all the different types of

arguments they accept and all the sorts of I Shaw i

values they return, including explanations b
R . Thes amcle desonises e Sormita Syitan and usage of the DATE Amnclon in Microsol Omoe Esoel
for why different errors might result from

the same formula. Fie

T"\IS iS a Frccisc s‘?cépgt&{]oy\ Thee DATE fanclan retums he sequsrtiel SerEl numser el represens § pamicular duabe For expmple
fa
0‘(: wha‘(: Jchc 'co\rmula does. .
=DATL{2004,7.0)

resums 2517, mE Senal numbar AL represants 72000
) ) . WoTE/, I ihe cell farmal was Genarsl belore iha funclian was enlered (e resull is lormated &5 8 cale
Here's an example that's a lot like i 2 ? 3
insbyaa of & nurnEEr. Il you wam ba view e senal number. or i you wanl i changa the famating ol ;e

what we need to do (extept you'll

use veferentes for the days, since

) Tree DATE fancion 8 most useia in Siualions where the rear, monin. and day ane suwpplied oy lormulas
\IOII ve alrcad\/ CY‘Ca’{ZCd 'H\C"\) oF (ol Falarances Fod Scampls, jou might have 3 workahas! Ml containg 03868 in 8 format that Fxcel
s full] imCOgNIEe, Such as YYYYMUOD You can use the DATE encsain in comunclion wilh othed
tunctions 1o comrvet the dales $o a setial rumbaer thal Excel recognizes. See the tabde in the Example
/_9 seclion ol Bis arbcle foe more informalion
ayniax

Here's how You use
the ‘(:unc{:ion. TATE jyrar, =

dpfe, select 3 diffarent numbss format i the Member group of the Home 1ab

. HRY)

The DATE funclion Syt has Te following argumants:

HEMIEE
Microsofl

tate syilem -

Bard Forlpy .

Theve's lots movre sycci(:ic
stuff about how the Lunction
wovks if You sevoll down.

Use the syntax to create a list of
weekends with the DATE function
on your spreadsheet.
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implement your function

k Were you able to implement the date function in your spreadsheet to get real date values out of
p the integers you created to represent the days?

1S

%woeac.!..e
LutiON

You ¢an Jjust {:\/Pc in the You can also just £ype

yar since it's the same in the month.
or every ‘Formula

(O - 0 s hfech0 ficket Mi/m;:/&cel
A tame aak Pagelayout Formulas\| ([/ta  Beview View & _ ™ x
| B9 - @ fe | =DATE{2010,6,A9) ¥
| A e D E =
1 Day Date
2 5 6/5/2010
3 6 6/6/2010
4 12 6/12/2010
5 13 6/13/2010
6 19 6/19/2010
7 20 6/20/2010
8 [ 26 6/26/2010
9 2716/27/2010
10
11
'u1"?'i M. Tickets | Summary ¥ &
Ready

Co?y and yas{:c {:hc ﬁormula «Cor L Ni(.c work: \/ou'vc 90 {_’ \/ow da JCCS!

eath of Your weekend days.
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finding

The Dataville Convention
Center CO0 checks in...

From: Dataville Convention Ctr. COO
To: Head First
Subject:

Dear Head First,
I hope your work is coming along well.

Remember, what we’re after is the
dates for which we should expect
more than 1,000 people. Can you write
some sort of formula to tell me which
dates fit this criteria?

—CO0O

Add {;hls COIU"\V\.

e : bele_chIT_tikrts - W rersolt e el ¥
e e Bage laposd  Foimulss  Dals x
__a = i I =
A B c i
Better get your spreadsheet ready for this last 2 Lk L Ticket Count
figure and head back to the function reference 2 5 6/5/2010
to find the formula to do this. 3 6 6/6/2010
4’ 12 6/12/2010
] | 13 6/13/2010
<] 19 6/19/2010
7 20 &/20/2010
g 26 6/26/2010
9 27 6f27/2010
10
11
\/ou need +o £ill Lieket counts into this tolumn. T
WA bW Ticksts  Summary - ¥3 0
Pesdy T e i ¥ s
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organization of functions

Functions are organized by
data type and discipline

Now you’re back in the function reference,
looking for something that can count tickets for
each date. Where to start? It was obvious when
you had to build those dates: you just looked in
the date category. But there’s no “count ticket
sales” category.

There are a bunch of different tategories heve.

One of these fits our problem.

L/

Here’s the trick.

When searching for a function, pick a category
first by thinking about your problem, and then
inspect individual formulas in that category.
That way, you’ll avoid scanning hundreds of
irrelevant formulas.

186 Chapter 7

& Eveel Help = = X

w) ) () ﬂ .‘-Li AL & W 5
= = M Gearch =

Emal = Funcion referesce -

List of worksheet functions (by
category)

& Show All

Inga Add-in; aulamate cube; datABASA: Tunchians: [
funchion; infarmation; join; lockup; math; referance; et ookup

&t are tage?

Workshest functions are categanzad by their functionabity. If you inow the
calegory of B funcivn thal you are leeking for, you can dick thal calegory

mP You can alnn search e page by pressing CTRL+F, iyping tho first fow
lefters of & funclion or @ word thal gescribes what you are [aokang for, and than
clicking Next.

In this article

+ Add-in and Automation functions
& Cube functions

. Database funclions

. Drate and time functions

. Engineering functions
+ Financial functions

1 Infarmation funcions

1 Logical Tunchons

s Lookup and reference funclions
+ WMath and tngonometry functions

L Halstkcal lunchions

= Tedd Tunclions




finding

Poo] Puzzle

Fill in the blanks with the category
names from the pool.

I use the category to calculate how many payments I
have left on my mortgage.

The category would help me extract the first name
out of a cell that had first and last names.

If I need to calculate sine and cosine, the category is
the place to go.

Formulas that deal with TRUE/FALSE values are in the

©O 606 0 0 o

category.
The category is what I need for counting instances of a date.
Note: Each thing from
the pool can be used _
only once! AL %
3 T

statistical : ] I

financial .
logical

text

math and trigonometry
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functions

Poo] Puzzle

Fill in the blanks with the category
names from the pool.

o I use the finantial category to calculate how many payments I
have left on my mortgage.

The text category would help me extract the first name
out of a cell that had first and last names.

ma‘l‘)\ and
If I need to calculate sine and cosine, the +’”3°"°"‘c£ri category is
the place to go.

Formulas that deal with TRUE/FALSE values are in the
|05it,a| category.

The statistieal

a date.

category is what I need for counting instances of

© 60 0 O

Heve's your pavking problem.
Better take a look at the statistical funetions!

Note: Each thing from
the pool can be used
only once!

3
\
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finding functions

Exercise

o Under the statistical category, pick the
function that will count instances of
each date.

Take a look at all these Functions.

>

e Implement the function to say how
much parking you’ll need for each
date.

You need a Lunttion that counts instances
of the dates in this column...

.if they mateh each
cell in this tolumn.

I7 6272010

: T _ venio
: 1
] 3
4 3 —
5 4 [ e
& - . — A
7 L] E
[l Tl
3 8 F w
10 L I & B/6/2010
L w (4" 12 B/12r2010
= (3 13 6132010
' 15 6/19/2010
T 20 4/20/2010
5 6 6/26/2010
3
10
11

&l Gcel Heldp - B X

o R e F

= 0 Staech +

Statistical functions

AVEDEY Felume s Sersge of the assokie devialions of cats poiis fom
Hger imgan

AVERACE Folums Tie awerage of &% aigumerts

AVERACER Fehuims Mo average of s aiguments, indluding nomders, led, and
lagezal valuag

AVTRAGLIF REUME &8 BvErEDs (EMnmehs maan) of 5l W celx in § rEngs
that meat o green orilora

AVEMACEIFES Ftums T @eerage (aithmebc mean) of all OEls hal mgel
FRUfDiE CrRena

BETACHST REumE 58 bals cumalstve stoubon funckan

BETAMNY REUmE T8 Fverse of M cumulsing disinzosen ancion far a
specfied beta distribulion

BINCWIDEST Ratums B wndasdual 16mm bindmial Ssdnbution probatdity

CHItIaT Rituris Be ané-talsd probabildy of ha chi-aquansd disinbuban

CHIY FEnhims e Ennrks of M ano-Liled prosabisly of the ohi-Squansd
asTibuban

CHITEST Rrluims Fie les! b independence

CONPIDENCE Relurms ®e conldence mletval Tor & populaion mean

CORREL Retuimy Fie comelalion coefficen! betmeen fwo dala sebs

COUNT Counts fgw Mmany numbecs ans in the gl of aiguments

COURITA Counts M many values 30 in e &1 of argumants

COURMTELANK.  Counts e nurmd@ed of Dlank Oplg willn & Fange

COLRITIF Counts e rumber of oels wilftsn @ range Tl mesl e gven
=yt ]ic ]
DOUNTIFS Counts e numzer of cERS WiTWR & range el masl muRpie
orilgia E
COVaR FRetums covaniance, e average of the produdls of paired
AFAREERE
CRITBINCH

RERUME B8 Smale vEloe for whaoh ing curmlats nomas
=) LV F gqy Py

Put your answers heve.

Hint: You may want to look ca\rc{"u"\/
at all the COUNT Lunttions.
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use countif

i5e

L!J'ﬁoﬂ Under the

instances o

COUNTIF is the formula You want.

Here's an example.

You tan use the range of dates
in the ticket sales heve.

You tan use a vefevente to the
date you want to tount heve.

The eviterion is Jus-t the 'Eh'mg
YYou want 1o tount.

\

N

K_/f

statistical category, pick the function that will count
f each date.

COUNTIFS is different but works
similarly, so you tould use it as well.

Thits geticie descrioas me Ramula syiar and usage of me COUNTIF funcion in LBrospl
Office Excol

Description

The COUNTIF funchion counts the number of cells withen & range (hal mesl 8 1ngis

crilérion thal you apecily, For enample, you can coupnl 8l e cells thal sked with & ceitain
letler, of you can count o he cells thal condain a number Bal is larger of smalled than a
numbe you Epe0ly. FOor eramole. SuPpose you Nave 3 workshas! tThal Conkaing a list of

=COLNTIF(B2:B25,"Hancy™)

ot | Tocourd cells Baged on mulliphe oiletia, see COUNTIFS henclion

Syntax

COUNTIF (range, criteris}

i synkan kas e lallowing afgumerls

« range Requersd One or more cedis 1o cound inciuding numbers or names.
aitaya, of iofedences thal conkain rumbeds. Blank and lod values aio ignored

= Cribéna Feguined ANumbed. sprassion. Gl niterence. of had sINNg thal Gefines
whbch cells will o# counted For exampls, oieria Can o8 sapresasd 58 32 ™3
] B, "apples”, of 32

[ K Encel Help i = bt |
B E GAe e &
= B Sesech =
] M-’-m:.r_-f-n--iﬂrm -

COUNTIF function
B Show Al |3

Earel Help
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finding functions

Implement the function to say how much parking

you’ll need for each date.

Lo~ B Wk

RS S )
Ewin R O

15

() i 2 - o

O3)

=]

Day

-

Hame  Indert

A B
Date
5 6/5/2010
6 6/6/2010

12 6/12/2010
13 6/13/2010
19 6/19/2010
20 6/20/2010
26 6/26/2010
27 6/27/2010

16
Mo bW Tickets | Summary - Y3 . |

= hfe_ch07_tickets - Micnosoft Bxcel

Page Layout Formulas  Data  Hewiy/s
- (3 J= | =COUNTIF(Tickets[Date],B5)

iz
Ticket Count
700
750
1350
800
1550
1900
B00

0

Heve's the fivst argument: the vange
t,on{:ain'mg elements You want to tount.

Here’s the thing you want to
tount inside that range.

\/ou tan use any \rc(:crcm',c
s{:\/lc \/ou wan{: +,o rcﬁc\r {‘,O
the Tickets worksheet.

=COUNTIF (Tickets[Date] ,B2)

=COUNTIF (Tickets!C:C,
Summany ! B2)

=COUNTIF (Tickets!$C$2:
$C$7651, Summany !B2)

These are all the same. S

Now you have your
totals for each date!

you are here »
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countif

Your spreadsheet shows ticket counts
sumwmarized for each date

The COUNT family of formulas is a really ;
versatile way to analyze repetitive elements in Og) e - AT T il

a list. The formulas enable you to get the size ——_fims ot Dprigwn omiw o T w20 isBlad
. . . (o] - = | =COUNTIF( Tickets] Date], 89] &/
of a list, count the numbers in a list, count the =7 A ; 8 e ] o i
blank cells in a list, and count based on multiple
.. 1 Day Date Ticket Count
criteria.
2 5 §/5/2010 700
You’ll almost certainly have use for one or more 3 6 &/8/2010 750
of these formulas in the future, and when you do, a 12 6/12/2010 1350
you can just head over to the help docs and use g 13 6/13/2010 500
your understanding of them to figure out which 6 19 6/19/2010 1550
formula matches your problem. 7 20 6/20/2010 1800
g 26 6/26/2010 600
9 27 6/2772000 0]
10
11
This spreadsheet shows just 12

what you need to know.

From: Dataville Convention Ctr. COO
To: Head First
Subject:

Dear Head First,
Good, but...

Any chance you could show me only
the list of dates that expect more than
1,000 people?

—CO0O0
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therejare no
b Questions

Dum

Q} Now that | know how to look up functions, does this mean
that | know all | need to know?

A: You're definitely well on your way to being an Excel master. A
strong knowledge of how to use formulas is what really separates
people who use Excel casually to keep lists and people who use it to
make their data sing.

Qj I’'m serious: how much about Excel is there left for me to
know, if | know how to use the help screens to get functions?

A: In the remainder of the book, there are two more chapters
(one on text data and one on Boolean data) that are about functions,
and the other chapters are about other powerful features of Excel.
But you've learned most of what you need to know to be good with
formulas. What is left—for functions, at least—is mainly just figuring
out which ones you need for your own work, and then the techniques
you need to use to make them work well.

Q: What'’s the difference between knowing functions and
using “techniques” with formulas?

A: This is where the magic happens with Excel—when you use
formulas together in clever combinations to achieve your analytic
goals. It's one thing to understand your problem, another to
understand Excel functions, and another thing entirely to be clever
when it comes to matching up the problem with Excel functions.

finding

Q,: Sounds like something that just needs practice and
experimentation.

A: That's right. People who are good at Excel have generally
spent a lot of time working and reworking their data in a bunch of
different ways with a bunch of different formulas. It's only through that
process that they discover the mind-blowing, clever solutions for the
analysis of their own problems.

Q: So, practice, practice, practice.

A: And be aware of features and functions of Excel that you've
never used before. You never know whether something will be useful
for you unless you try it out.

Q: What about these pivot tables I've heard about? Are they a
type of function?

A: Good question. Pivot tables are one of the most powerful
features of Excel besides functions, and we haven’t touched on them
yet, even though they’re coming up. But first, we need to clean up the
Convention Center’s data for the COO....

Use an Excel feature you've learned to generate a list of days
where expected attendance is greater than 1,000 people.
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funky filtration

What Excel operation did you need to generate the list of dates where
expected attendance is 1,000 or more?

' %woeacfif.'e
LutiON

Just use a filter!

Filters ave a fast way to display

only the data you want to see. No problem heve....

[ {__ET“ 29> . N_tickeu - Microsoft Excel - = x
@ Hum: Iryser_t. Pagelajol Formulas Data Review View @ - = X
& - @ \ & | =UOUN 1IF( lickets[Date], BY) ¥

Pl A | B \] (@ D B

1 Day [7Date | Ticket Counr

B _r 12 6/12/2010 1350

6 | 19 6/19/2010 1550

7 | 20 6/20/2010 1900

11

12 | All the other data is still theve—it’s just hidden. 1
13|

14

15 These ave the three dates for which

16 they need to order parking.

17 |

18

20

HE;I_ kM| Tickets | Summary < %2 &

Ready 3 of 8 records found
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Box tickets for you!

Thanks to your diligent efforts, the convention
center knows when it’s going to need to order
more parking. You've saved the convention
center money and made spectators happy.
Now to enjoy your reward....

finding
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8 Yormula auditing * x

Visualize your formulas

If only I had seen where this formula *
was taking us—downhill fast—I might
have chosen a different one....

Excel formulas can get really complicated.

And that is the point, right? If all you wanted to do was simple calculation, you'd be fine
with a paper, pen, and calculator. But those complicated formulas can get unwieldy—
especially ones written by other people, which can be almost impossible to decipher

if you don’t know what they were thinking. In this chapter, you'll learn to use a simple
but powerful graphical feature of Excel called formula auditing, which will dramatically

illustrate the flow of data throughout the models in your spreadsheet.

this is a new chapter 197



buy or rent?

Should you buy a house or rent?

It’s a perennial question. Both options
have good reasons in their favor, and
deciding which one is right for you is an

important analytical project.

You need to develop a model to
compare the cost of both options. You
and your better half want to move in
five years, which in some cases would
be enough time to make financial sense
for buying a house, but in some cases
would not.

You ¢tould buy one of these...

N~

..or You tould vent a place
inside of one of these/

Your cthoice will have bi financial
Consequentes in Your lia_’

It’s important to
choose wisely.




formula

Let’s run some basic numbers to see what sort of house you’d be able to afford if
you did purchase a home. Use the PV (present value) function to calculate how
much money you can borrow.

0 Take a look at the Help files under the PV function. How does the
function work?

e Using what you’ve learned about the PV function, implement it
using the following assumptions about the hypothetical loan you

want to take out.
% BULLET POINTS —

= Annual interest: 5%
®  Term of loan: 30 years

= Monthly payment: $1,500

6 What other information do you need to compare buying a house
versus renting?
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decoding pv

You just looked into the Excel Help files to learn about the PV function, and then you
RC-.SQ implemented it to calculate how large of a mortgage you could afford. What did you find?
, 1S
L
Lution

Take a look at the Help files under the i Ecel Fhiag A
PV function. How does the function B A e e "
work? & B Sach o

Fars 1 T, webwwnrs o Faanrs -

PV function

The vate is the intevest o
(:or YYour loan. _\

Rebams he present valoe of &n mvestment. The present valug 13 the olal amouni fal e

& weorth now, For scample, whisn jois Coercs manny, s lan

NPER vefers to the term of Your
loan—your agreement with the lendev
o‘p how long YOuI” need Jc,o yay i{‘, oﬁ'\- e

LR

res! rale and maks

/5% You woul anter MMM, or 0. B3%, or 00083, 08 M hermiata 4% W6 rat

CE NLAMO ":I.-.'l."\ﬁnlrﬁl o B0 @n annudy For Samgie if pou g 3 Tour-yea
PMT .Y‘C‘(“CY'S to your expected A A T A S o i i 662 s ek Baoac Yo oty skt &8
FCV'lOdIC Fa\/W\Ch{',. imin e tnrmaia for ngssr

/

Pmd |5 N8 paMAant mads Sach peniod and Sarnol caengs over me Be of he

ﬂl.;.-_ alty, prmil mclydes pancipal ai
man

nbgrigl but olhes fpgs o

miants on & 510,000, tour-pear car laan ai 13 peroean

2 e Bodrrmili ms the prod ol s omelled you mual indude the i stgument

—
[n {:hlis case, You cxycc{: to
pay £1,500 every month.

implement it using the following assumptions about the
hypothetical loan you want to take out.

e Using what you’ve learned about the PV function, @ BULLET POINTS —

= Annual interest: 5%

) Heve's the total number of = Term of loan: 30 years
Heve's your PV formula. months in your 30—\/ca\r loan.

=PV(B3/12,B4*12,B5)

= Monthly payment: $1,500

This argument is the monthly intevest vate. Here's Your monthly payment.
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formula auditing

Your spreac[slueet with
the PV function..

Your intevest vate and loan termisin____ L o

years, but Your \78\/mcnf is mon*{‘)\l\/-

You need to onvert the rate and term
+o months, so you'rc using the same unit.

This is how muth You €an

borrow, 9iven Your assumptions.

vt - flackd + Wicroaniy Exeel
.Egl e
4 jeme  Beaed Page Lagaut Fanmelsd s
ur Y £ | =PViB3/12 BA12,85]
A B

1 Whatcan ! offord?

3 Annual interest rate 5%

d Loan term (years) 30
5 Paymeant (monthly) 51,500
6

7 Loan amount
B

5

10

11

o
=
| ]

Wt en| Sheet] Sheetd - Sheetd o7 |

Regy

What other information do you need to compare housing versus

rent?

You heed a way to compare
costs over time.

How would you
compare the costs of
renting and l)uying
over time?

you are here » 201



meet

Use Net Present Value to discount
future costs to today’s values

You can use the NPV function to calculate the Net
Present Value of the costs of your two options. NPV
discounts future costs to today’s dollars, enabling
you to do an apples-to-apples comparison of renting

and buying. Hevre's £he syntax of NPV.

Whichever option costs less, given your assumptions,
is the one you want to pursue.

=NPV(rate, values
S

The vate is the distount vate, which could be a bunth of
different values depending on what you are modeling,

The values are the stream of cash

flows that You want to distount.

Here’s a simple example. Say someone
paid you $100 a year (with an annual 3%
increase) for the next 5 years. NPV shows

that today that stream of payments is —

worth $500. » Geek Bis: NPV
N T AR

= it | Iniart | Fage | Paimy | Cuts | e Ve [ = T X Aren’t familiar with NPV? Here’s the idea.
] * i PR AT} L Say you have a savings account with $100
A B c o N this year and 3% interest. $100 today is

5 Thisyear 3100.00 ﬁ worth $103 next year. And next year's $103
6 Rate 3% is worth $100 today.
7 Heve's an o , ,
Y $103.00 example Now imagine you're the one paying the
& aar $106.00 of NPV, interest rather than your bank. Paying

someone $103 next year is the same as
paying them $100 today. Paying them
$106.09 in two years is also the same as
paying them $100 today.

10 Year 3 5108.27
11 Yeard £112.55
12 Year5 $115.93
13
If you add up all your future renting and
buying costs discounted using NPV, you
have a basis for comparing the two.
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formula

Let’s take NPV for a spin. Here is an example of how your annual cash flows
might look for renting an apartment and paying a mortgage.

Your task is to get the NPV of these two streams of costs. Use a 3.5%
discount rate to represent inflation.

Type these values into a sPreaJslleet, then get
the NPV of each of these streams of cash.

This number is the annual
This is the annual total amount you spend on vent. ?aymcn{: for a mortgage.

Year Rent Mortgage

1 —$9,000 $14,389 <

2 $9,090 $14,389

3 $9,181 $14,389

4 $9,273 $14,389

5 $9,365 $14,380 <

These values ave all annual, so you don't have to
tonvert to moh‘{‘)\|\/ payments heve.

This (:igwc vepresents a ,‘IZOO,OOO
mortaage that lasts 30 years
and has a b% intevest vate.

203



implement npv

xercise

You just used NPV to compare renting and a mortgage under two sample scenarios.
Which scenario is the least expensive?

Heve is your formula.

Lution

Use an absolute veferente to make
sure Your formula stays fixed
on tell B3 a‘H‘,cv You topy it

I£ looks like venting tosts less than

'.-.l-.';" I.!‘ L ] H Boakd = Mcreielt Exosl = ] x
; '—u"} Hame Imsert  Page layout  Fosmulas  Data feview View ¢ - 5 X
c12 - (3 | =NPV(SRSS,CH:C10) 3 You tan use the same formula
. A B . C D i ‘COV bo£h O‘(: {')\CSC eells.

1 NPV of rent versus mortgage

2

3 Discount 3.5% Your veal
4 estate broker
3 |Time Rent Maortgage

-] 15 9000 S 14389

7 25 9090 S5 14,389 o v
8 35 9181 5 14,389 L
9 4% 9273 5 14,389 \
10 55 9365 $ 14,389 Your NPV is correct,

11 but you need a more §

complex model. Here's )~ g

e NPV $41,427.96 one I created.... B

13 7 =

14 - 1

15

Sheer? - Sheatl - \

the mortaage...

..at least, venting costs less using these assumptions.
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The broker has a spreadsheet for you

Her crack at the rent vs. buy problem is a lot more elaborate

than the exercise you just completed, even though ultimately

she’s using a comparison of NPVs as well. Here’s her
spreadsheet.

formula auditing

%

Load ﬂus'

www.headfi rstlabs.comlbookslhfexceIl

hfe_ch08_models.xlsx
n"r:l ol 0 . el modets - Microsoht Excel = =
113
. Humr LT Page Lipoul fur-n‘n Bada Rrview Wik = "X
B11 - = -NW[ELE? Ll 1| i
A [ [= o E F i
1 Basic assumplions
4 Margmal tax rata 454 Inflation 3.50%
T"\.S SFYC&dShCC{: is a i Rate of retum % Cap gain tax 10%
\ .
lot move dom?lc%- 5 Henting
6 Ann fant incroase 1% Yo annual Rent
7 Menthly 5750 1 59,000
a 2 £9.090
) 3 9,181
10 Total rent &5 Gl £l $9,273
11 Renting NPV [F31,427.90 1 5 £9,365
12
11 Huying
14 Purchase prca 3 250, 00y Loan # 200,000
15 Down % 50,000 Mortgage rate 6%
16 Term {years) ki)
17 Annual appreciation 1%
1B
19 Year Maorlgage Opp cost Tax savings Apprecrabon Cost
Fat 1 % 14,389 %3600 % {2.983) % (*.500) 5 ¥ 5
21 74 14,309 4 3,859 $ (2,945) & (7,725) % 7,57
22 1% 14 389 %4137 S (2,905} & (7,957} § 7,654
i} 4 % 1%, 389 544935 % (2,883} £ (8.195) % I, eg
Pk 5 % 14,389 $4,754 % (2,817} % (8,441} % - L
25
26 Buywg NPY $34,645.64
i
I8
2% Rent or buy? Buy
20
HA R R Sheetl

This spreadsheet contains a much larger array
of assumptions about how your calculation will
work. And this is promising, since the world is
complex and it’s a good idea to think through all
the variables in such an important decision.

How do you think this spreadsheet works?
Take a close look at the formulas.

RANN
‘PQWEWR
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complex models

Models in Excel can get complicated
This spreadsheet shows models for

You can define models in a number of ways, caleulating vent and mortgage NPVs.
depending on what you’re trying to do, but in Excel

a “model” is a network of formulas designed to

Bkl 6 g b, W el - Ll sl il -
. oo
answer a questlon_ = ras Ireaset. Tugs Lmgwr _h-dn _m- [ e -, - "X
{ mil * A | NP PR 5
Models can get complicated, and it can be hard to T —— s L 2 i ! E
& al as HL P X
sort them all out. Unless you can understand the e e 5 o g L
workings of this particular model, how do you trust & g
’r) & Ann rant noreass 1% W i dnnual Rent
the real estate broker? 7 Monithiy 4750 i as000
E 2 39,090
B 3 33,181
18 Trotal rent tAL GO A 19,173
11 Beneng My _ B goges
5
13 Muying
1§ Fufchais pRce § 250,000 Lo % 109,000
I Down § 0,000 Mertgige fitn [
Y Tarm [yuirs] E]
17 Areal sppeadbon %
11 ]
I8 Year WniEfage O eodt T adnerga Appirciaton Cosk
25 1§ il 3% £ 3,400 % (20m0) § (74000 % ERTY
21 2 8 14, % S$31435% % [2545] & (hTEE) 8 e ]
FT 53§ 1,500 §4,03F 3 TAOE) 3 (P A5T) 3 7 504
2% a g I EE §eA38 § [rmea) & (8,195) 3 ER T
2% 53 .55y $4.r/54 § (£517) % {4,441} § #5385
25
Rent model s
27
28
. . . 2% Rant Eapg?
The rent model is like the mortgage model in that - -
. . . 4] St I
its spreadsheet representation consists of cells full of -

data that flow into formulas, which flow into more

formulas.
Base rent
amount
increases ._\
The model the broker uses is exactly the same Formulas /

calculation as the one you created to evaluate rent,
although the specific assumptions she feeds into her
model are slightly different from the ones you used.
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formula auditing

Theve are a whole lot of vaviables
‘(:ccd'ms into the mo\r‘l‘,gagc model.

/
(=)
D,

Mortgage model

The mortgage model is a lot more
complicated than the rent model.

Take a look at all the variables that
her model incorporates. They all
flow together into the ultimate NPV

calculation.

Purchase
price

Other costs/

Wouldn't it be dreamy if Excel could
show model relationships graphically, so T
don't have to imagine this complex data
flow? But I know it's just a fantasy...
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formula auditing

Formvula auditing shows you the
location of your formula’s arguments

Formula auditing is an Excel
feature that allows you to
trace the flow of data through
complex formulas. Here are
the models you saw on the
previous page, with arrows
drawn by Excel.

—

These arrows show how data

feeds through formulas into
the vent/! buy Lormula.

The formula auditing buttons tan

be found

This network of arrows looks
complicated, and it is—the
model is complicated!

Try recreating these arrows
yourself. Put your cursor
on cell B29, and then click
Trace Precedents until you
see this grid. Can you see
how data flows through the
model?

208 Chapter 8

under {:hc ‘(:ormula {:ab

_3}' Trace Precedents E Show Formulas

=
ﬂCﬁ Trace Dependents ‘@ Error Checking = | N
3 - Watch
«[u REMOVE AFTOWS — Ia Cvaluate Formula | wandow

Formula Auditing
w

Click Remove Avrows to get
vid of arrows \/ou’vc ereated.

I'J:l i o0 = hie kil madels - Microesh fresl ]
L2 e burd Pagelspout  Farmo Datn  Aears  View - =X
| A = __f_'.:! SF|RIECRIL, "Ry ™, "Ramt”) L‘.:J
I I S — o 3 F i
1 Basic assumplicns ln
2 Margmal Lax rale 25% InRakbicn 1.50% |
3_Rate af refurn [ k B Cap gan tax . é 0% |
q
5 Renting N § |
& Ann rent Ncrease H _,?t.rr/ Arnual Rent |
7 Monthly e e ——— : 59,000 |
B I ] $9,0%0 |
] - A 55,181 1%
10 Total renk --"‘ﬂi $9,271 |
11 |Renting NPV I 54 Pl 5] 49,365 |
12 £ |
13 Buying L |
14 |Purchase prace g il = 200,000
15 |Dowm H e % |
16 D i an
17  Annual appreciatn
18
B B — T Appreciaton Cost
20 ——t 1 S ; =
1 g i
23 — A o
23 ———i - =
24 . &% : f i3
25
26 Fuying NEY S G4A5. 64
27
28
29 |Ront or buy? [EE—1
|
WA bW Shaspl cF] T
Rerady

Seleet a formula and click Trace Pretedents
1o see which eells’ data flows into it.

Let's take a close
look at the rent
model to see

how its formulas
work...



formula auditing

Select the rent NPV formula in cell B11. This formula takes data from other formulas
in the rent box, and you want to use formula auditing to see how those formulas

ExekciSe work together.

Click Trace Precedents on cell B11 and on the formulas that feed into it.

:xa (= N - hfe_ch05_models - Microsoft Excel = = X
= Home Insert Page Layout Formulas Data Review View @ - o x
| B11 - (2 fx | -NPV(E2,ET:EL1)
| A | B | Cc | D E
1 Basic assumptions
2 |Marginal tax rate 5% Inflabion 3.50%
4 |Hare of return HY% [ap gain rax 1040
4
5 |Renting
6 |Ann renl incredgss 1% Yedr Anrugl Renl
7 Monthly 5750 1 $9,000
8 2 $9,090
9 | 3 59,181
10 |Total rent £45,000 1 £0,273
11 Renting NPV 41,1427.99 ) £9,365
12 n
13 Bansinn \
M A ¥ M| Sheatl %] & \
Ready

This formula caleulates the present
value of five years of vent costs.

How are the formulas in these cells caleulated?

How is this data involved?

Describe in words how the rent formulas flow information through the spreadsheet.
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analyze some formulas

Were you able to use formula auditing to figure out how the rent model works?

Es‘oe@@e
Lution

ot [ bhn_cP0l_rrmduds - Wcrvesft Lered - = =
, {:S 'uj Emm  eae PagdLapnsl | Sermia Oty B View - - 7x
H'CY'C S ‘H’\C Teate PV‘CCCdCV\ J'Et I oautatem [ Lo - oy 1‘ 3 At e
. . l-:' pordy Uuid = [ Ted = ﬁ dilssing
bu‘{;‘{:oh bC"\S PVCSSCd o i e BN Caryistan
Funitiin L ieny Lakder
Bl = ks j’.J _wwegvgngg]! £ Toce Prowschorsts | B DA Formian oo |
— Y L T | " tmce Drpanbercy o Ioar chavimg - | TP
1 Basle assumpticns it B At © () bonkaate Farmala m
7 | miargesl kaz rats 158 e Lisisbing
ELC TS - L.} L i e T
4
& “Henting
& |mhn rerE mcraase i aar arrual Bark
T Moy T80 1 §9.000
- 2 £5.090
The vent NPV is SCICC{',cd, so ‘{th—/q‘/—\) 3 #5181
. . 16 Tousl reet ik o8 a £6,273
audr[: WI” bC O‘('\ 'H’\IS ‘(“OV‘W\MI& :I fmbrmlY LA2LIT - e
ok r"':""':'é._.c ] 4—4-_ =
Enasy

The NPV formula points e e co8 ol - Mireset b -
{0 the cash Flows in the ———— Wil Heme Timat Thmceianal” Fommde ek Relew - View -
| — -9 fa | =NPV(EZET-I11)
Avmual ch{: tolumn... L——- = = . = . - -
Basic assumplions
Marginal Lax rate 2550 Inflabon ~4  1.50%
Raka of return %% G ain tax 10%

..-’\
£ar annual Rent

10 |Tolal rent
11 Ranting NPV

...and to the 3.5% distount ‘m——-——
vate for inflation.
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formula auditing

The vent for Year | is the {7150/ month times 12. ﬂ

=B7*12
Da ) A T We chi8 models - Mcrosoft Excel = = x
-)l Hame Impgr Pagt Lyl Famuilai Dath Herige Vitw 0w - 2 X
ER hall. - _f-__ =ET+ET*SR5E |
A B c i} E F .
1  Basic assumplions
2 |Margeal Lax rate 255 Irflakmon 1.5
3 |[Rate of retum B Cap guen tax 1%
4 /
5 Renling
&  Ann rent ncrexse - _\_.'I.'i:‘_ Yaar Araal Bk
=
B — 2! _so.050
g 3 £9.181
10 Total rent £4E D05 £3.273
11 Rentng NPV £41,427.80 c £0,365
12
W4 b | shests 7] ———
Rray fveage §3045  Couni? hiae $9.090 Sume § (=R ]

=E7+E7*$B$6 j
The vent for Year 2 is the vent for Year | Plus 1%.

You figured out my rent formulas,
but you shouldn't worry about the
mortgage stuff. It's real complex.
Just trust me, you should buy.

The mortgage model us really complex.
For example, take a look at the payment
calculation from cell B20. \

N

Vikes ———>=.4*12*PMT(SE$15/12,$E$16*12,$E$14)

You should definitely check out the math on this. The
more complex the model, the higher the chance for errors.
Good thing you have formula auditing to step through the

formula. »yp ¥
How do you think the PMT formula works?
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loan

Excel’s loan functions all use
the same basic elements

Excel has a bunch of financial functions, but the
core functions are the ones that calculate loan
values, payments, rates, and terms. The neat
thing about these functions is that they take the
same arguments—each other—so if you know a
few, you can generally derive the others.

yoss O AN oy
P \U/%
This one ealeulates / pV w used ?vcscn{: value bc(:orc.
the intevest vate. / RATE
\_M FV l This one caleulates the futuve
NPER wa stream of payments
AN
\ PMT
=~ -

— s —

This one caleulates the amount of 3 gaimcn{:-

\\ £ You know three of these values,

You ean caleulate the other two.

This funetion caleulates the number of
periods in a loan or annui{:\/.

=PV(rate,nper)
=FV(rate,nper)
=NPER(rate,pmt,pv)

Take a look at the functions with their
required arguments. See a pattern? =RATE(nper,pmt,pv) Here's the formula Lthat int Lo
InTErests us.

=PMT(rate,nper,pv) <

These formulas are all vaviations on each other. . l
We've going to (:igwc out how hc.sc values are
Lilled in £he broker’s imylmen{:a{:uon of pMT.
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formula auditing

The PMT forwula in the broker’s spreadsheet

calculates your monthly

When you click Trace Precedents on the
mortgage amount calculation, you can see
how the formula looks elsewhere on the
spreadsheet for the RATE, NPER, and PV
amounts.

payment

-

Use Formula audiﬁv? 4o see how the
argumcn{:s of +this formula are £illed.

=-1*12*PMT(SE$15/12,9E$16*12,5E$14)

Heve's the monthly interest vate.

Here's the present value (PV).
Heve's the term (NPER).

When the broker wrote this formula, she
multiplied the result by 12 to make the
calculation show the total mortgage
amount for the year, and then she
multiplied the amount by —1 to make it a
positive number.

na | - hfe_ch0B_models - Microsoft Dicel I

= Huome Trevend Page [agoul Frarmuslas Mhala Rruirw Virw W - = X

| B0 - (A I | —1*12*PMT{3E515/12, SE516*12, SE514) #®
& A G ] E F -

11 Henting MW $41,427.99 5 $9, 365 | =

1z

17 RBuoying

11 [Purchasec price % 250,000 Loan -4 200,000

15 Down % 50,000 Mor Lyaye e 6%

16 Term-{jears] 30

17 |annual appreciation 3 T e e

18 =

19 |Year Mortgagas==—1 p cost 1ax savings Appreciation Cost

20 1 14,3890 | § 3,500 3% (2,083) ¢ (7,500} & 7,506

71 ? % 14,389 $ 3,859 % (7,945) § (7,7?5) § 7,578

22 3 14,389 $4,137 % (2,905} % (7,957) & 7,664

23 4 % 14,382 $ 4,435 % (2,863) % (8,195) § 7,766

24 5 8 14,389 $4.754 3 (2,817) & (8,441) $ 7.BBs

25

26 Ruying NPV $34,645.64

24

HA-b-H{ Sheell %0 4 0|

Reacly

What about the rest of the

real estate broker'’s formulas?
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decoding fough formulas

L.0ng ExerciSe

Take a close look at the formulas the broker uses in her mortgage model. How do they work?
Write your answers in the blanks below.

You will need to use both formula auditing and the help screens to decode these formulas.

o Use what you’ve learned so far to figure out how the “Tax savings” formula works.

Tax savings .
9 This ones’s a bear!

=CUMIPMT($E$15/12,5E$16*12,$E$14,1,A20*12,0)*$B$2 )

a e = hite_ch8_models - Microsoft Bocel - - x
j) lHame Intert Page | aynad Farmailas Niaka Rewnpa Wiew ® - = X
D20 - (3 £ | -CUMIPMT{SES15/12,8E516712,5E514,1,A20712,0)*5852 [z
A B c D | E F 1
11 |Renting NPV $41,427.00 5 £9,365 |
12
13 Buying
14 Purchase pnce g 250,000 Loan % 200,000
15 Down 5 50,000 Mortgage rate 60
16 Ierm (years) an
1/ Annual appreciation 3%
18
19 year Mortgage Opp Cost Tax savings Appreciation Cost
20 15 14,389 £ 3,600 I E EEEQBELI % (7,500) § 7,506
21 2 % 14,389 % 3,859 5§ (2,945) % (7,725) % 7,578
22 3% 14,389 %£4,137 % {2,905) £ (7,957) § 7,664
723 4 % 14,389 %£4435 3% (?.863) % (B 195) % 7,760
P | - 14109 S5 4./4 3§ I:.H,II-'I.-":I 3 -I:I:!,#-‘I-‘.I:l 5 /. HHL
25
26 |Buying NPV $34,615.61
27
HAF | Sheell <73 il |
Ready
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formula auditing

(2]

Write how You think these
formulas work in the blanks.
Do the same for the “Opp cost” and “Appreciation” formulas.
Opp cost Appreciation
=$B$15*$B$3*(1-$E$3) =-1*$B$17*$B$14
I.J@ ﬂ 7, e = hite_ch8_models - Microsoft Bocel - - ; 4
I-J lame Intert Page L aynud Farmailas Niaka Rewpw Wiew % - = x
| c20 - £ | -5B415*5B4a"(1-$E53) ]
A B —— D E F

11 |Renting NPV $41,427.99 5 £9,365 |
12
13 Buying
14 Purchase pnce g 250,000 Loan % 200,000
15 Down 5 50,000 Mortgage rate 60
16 Ierm (years) an
1/ Annual appreciation 3%
18
19 year Mortgage COSL Tax savings Nppreciation Cost
20 | 1 % 14,389 | g 3;600 ! 5 (2,983) § (7,500) % 7,506
21 2 % 14,380 5 3,850 % (2,945) % (7,725) % 7,578
22 3 s 14,380 § 4,137 § {2,005) § (7,957) § 7,664
73 4 % 14,389 $4,435 3§ (?,863) § (8195) § 7,766
24 AN 14,009 5 4,.7/5%4 % (2817) 5 (B441) § 26804
25
26 |Buying NPV $34,615.61
27
HoAF W] Sheell <73 T
Ready
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CUMIPMT exposed

Xon¥ ExerciSe
OLutiON

Were you able to use Excel tools to decode the Tax savings, Opp cost, and Appreciate
formulas?

o Use what you’ve learned so far to figure out how the “Tax savings” formula works.

Tax savings

=CUMIPMT($E$15/12,5E$16*12,$E$14,1,A20*12,0)*$B$2

oy ki 2 1.0 ¥ hfa_chill madals - Micratss Tacs - = %
2 ome e Fage Lapout Tormale Data Aeiew Wiew W -
D3 w | U | SCUMIPMT]SESLS 12, 56516712, 56514, L ATO" 12,0 "5857 “.
E— = . = —— = - = - i
1 Basic assumplions
3 |Margpnal Lax rabs i\ 5% Inflaban A.50% |
3 |Rate of moftum 5 B Cap gain tax 10% .
4 \ | Heve's how data flows into
5 Renting LY | . £ l
B Ann fent moredse 1% Yiar Anrusal Bent {hc _ra)( Sa\llhgs ormuld.
T [Menthly $1%0 1 $59,000 1
& \!\ 2 44,000 |
9 J 59,101
10 Total rent £45,900 & 19,273
11 Hentng MY l"l.;'ll .99 A -] 55, 35%
12 \‘
17 Buylng 3 ]
14 | Purchase pnce 5 250,000 Loan i
15 Down $ 50,000 Martgage rate
16 " Tem I:',-L'V'
17 | Aneusal appracintion L1 o
18 P
1% |vear Martoage Opp cost Tax s
20 - ' I 2 £ e AL a2 (2GRN §
21 A 14,380 £ 38589 £ [2,948) & (7.725) £ F.Em
22 3% 14,380 £4,137 % (3,805) § (7,857] §$ 7,654
| 4 % 14,380 54,435 3% {2.663) § ([8,195) % 7,768
9 35 15,383 54,734 § (2,817) § (B,441) 5 7505
25
26 Huyng NPV l'.l'ﬂ.b"ﬁ.ﬁ" !
>
';'Z‘ M| Sheatl “¥3 [
Rosady
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formula auditing

e Do the same for the “Opp cost” and “Appreciation” formulas.

Opp cost
=$B$15*$B$3*(1-SE$3)

e 5 i e Wt B —
|
F mgma  wwem Pepilaes P Dww  Reeie v . T
=" - ) -SU RIS, SOk R S 1-S0% 7_1
& ] T m ¥ ' =
LA i |
1 MEgRE Ear s Ft Y LA 1A
1 Eain of recum 1 e Capgmntm i
- Pl
© Haniing
& Anh fAL A Vs v et
T Manchiy L 9,03
i H 5,03
[] F Ll
10 ol st F 1 5,270
31 Ranong 1P A T
12 )
11 Dasping F
19 Purhass s Letn 3 200,059
15 Casm f{lwuk [
18 FMern [yean) 1]
17 Anrusl sppracston i
£
18 3 F/
19 Vam e ol Conl Tan payrs Bopreciaton Cask
) L Logs (LARI] 3 (7500 3 M504
1 24 [Taese s LFEE] % [RTEE) F TATE
] 14 1aME sa00r (EHOE] 3 (RSP 4 Tade
o] 48 J430% AAAIE CL8E1]  [RERS) & T.7ed
i 54 i dars § (EEii) & [madl) 4 rEES
™
g ey EE ey

=] gy

(=)

The Opp cost Lormula draws from three sourtes.

Appreciation
=-1*$B$17*$B$14

E-s_ e Fu BN wrrEs o M b =l
X Eems Bl Bageimesl Gemili
] ] 1A T R S
A |1. '3 (] L} F

EE N " -

11 Barying

14 Puchsss pics 3 #0000 Loan 300,
15 Dawey 1 L Merlgage rate o
15 = o

e, Tarm [ysany)

g
g
= — ] "

:n; Brreanl sppreiaine — .
18 Tai Helgape Dp;;ﬁi‘;lﬁ o Aretaten Ceat

] L4 14009 §.600 B —rhEDAL W (75000 B 7,506
n 14 a0 S50 B (2 TAM
] 14 19 g7 g ‘2505 AT

n A 18300 $4438 § ( s\ 5 7

2 G4 14009 gATH B

Here’s the Appreciation formula.
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formulas

T have to call BS on these models.
They're pretty and complex, but who's
to say that the assumptions that feed
into them are actually true?

Formulas must be correct, and
assumptions must be reasonable

Models can get really complicated in Excel, and
it always pays to do a sanity check to make sure

that the formulas are written correctly and that

the numbers that go into them are sensible.

Let’s take a look at how the model works if you
play around with the broker’s assumptions.

Model complexity can
obscure a host of ills.

spreadsheet that flows data all
over the place. It’s really hard to
devise a complex model that helps you make
good real-world decisions. Always make
sure you understand the models you use,
especially the complex ones.

Wﬂ t 011 1 f' It’s easy to create an elaborate
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formula

_ .-g{ﬁrpen your pencil

Here are a couple different scenarios designed to test the broker’s
model. What happens to your decision when you change the
model’s assumptions?

e Say your loan interest is changed to 6.5% and the house appreciates at 1.5%
per annum. Does that affect your decision to buy?

e Say it goes to 4% interest and 5% appreciation. What now?

e What would you ask the real estate broker to help tease out her beliefs about the plausibility
of her assumptions?
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tinker with assumptions

pencil

lution

You tinkered with some of the assumptions in the broker’s model.
What did you learn about the model?

g

Say your loan interest is changed to 6.5% and the house appreciates at 1.5%
per annum. Does that affect your decision to buy?

The tost for buying a house aoes way up under this tiveumstance, for two reasons: one, the

W4 b W] Sheatl FJ

Repdy

oo el M - ¥ Iefe_e W18 _rrmideb = B rarelt sl - = %
]
Heoe Inteit Page Lyl Farmautri Dats Henew View W= 9 X
| 817 B e 15% #/
A B & B E [ i
1 Basic assumptions
2 |Marginal tax rata I5% Inflation 1.50%
3 |Rabe of return B Cap gan tax 10%:
4
5 Renting
& Ann renk mcrease 1% W Annual Rant
7 |Monthiy S750 1 £9.000
E ] $9,000
L] 3 £9,.181
10 | Total rant £45,909 4 £9.273
11 Rénting NEV $41,427.99 5 §9,365
12
13 Baying
14 Purchags price § 250,000 Laan $ 200,000 L1
15  Down § 50,000 Mortgage rate .5 S— | 1A
16 Term [years) 0
17 |Annual appreciation e
18
19 Year Mortgage Opp cost Tax savings Appreciation Cost
20 1 5 15,170 53,600 % (3,234) 8 (3,750} % 11,786
21 2's 15,170 5 3,859 S (3.196) 5 (3LBO6) 512,026
22 L1 - 15,170 % 4,137 % (3,156) & (3.863) 512,287 .
n
i3 4 % 15170 $4,435 3§ (3,114} % (3,921) % 12,570 Now the NPV for b“Y 9
24 5 5 15,170 54,7584 S (3.068) 5 (3.980) 512878 tosts is highﬂ' than the
25 .
26 | Buying NEV $55,491.40 NPV for venting,
27
2B
19 Rent or buy? Rent
30
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formula auditing

e Say it goes to 4% interest and 5% appreciation. What now?

D = i chOl el < Icre Extel R e
- Hems e Fagr Lipmd Fateainn Dits LIy v @ - "X
L8 = i % i
A B c o [ [ i
| Baskc assumptions
2 Mygnal tax rate i Irsflabscan 3.50%
3 Rate of ratum % Cap gaan £y 10%
A
L Eenting
G AN rent oo 1% Yipar Arnual Renk
T Monthly 3750 i 9,000
a 2 £5.000
] 3 59,100
10 Teitsl rent $45,000 4 $9,2473
11 Renting W _FALATTO0 5 §9.365
12
13 Barying
14 Purchase poce § 250,000 Lewn % 200,000
15 Devan H 50,000 MASTAGE FATE 4.0
16 Taem ([ysars) 10
) . ’ 17 Arnual appeeciaton
Here you've making money! |
19 | Your Mo LgE Opp cout T savngs Appretuton Cost
20 1% 11,450 § 1,800 % [1,004] § (12,5000 § 5%+
a1 2% 11450 § 1650 £ (1240} £ (¥3,13%) % T4
13 1L 458 54,137 % (1911} 3 (13,781} % §a7)
21 3 11,458 S4,435 % [18732} & (14470} § (449)
4 a 15,458 §$4,754 § (1031} § [15.194) § (8§17)
B0 DA M L

9 What would you ask the real estate broker to help tease out her beliefs about the plausibility
of her assumptions?

you are here »
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the broker

The broker weighs in...

Oh, those are reasonable questions. It's really great that
you're thinking through this decision so thoroughly. Your 6.5%
interest/1.5% appreciation scenario is possible, but I doubt it'll
happen. Here's the deal; I can help you with the model but the
decision and risk are ultimately yours. If you feel conservative or
speculative in your decision, you need to make sure that you plug
in the right assumptions to reflect it.

And BTW, the short
answer is this...you
should buy a housel




formula

An email just came through from your better half talking about the assumptions you two should

A use for your modeling. And since your purchase of a home is a [ '
) partnership, you'd better
EIQRC_ISQ attention to those suggestions! i P

From: Better Half
To: You
Subject:

Hey You,

I’'ve been doing a lot of thinking, and | think that we
should use these assumptions. First off, let’s go for
the $250,000 house.

| think that we should take out a loan for as little as
possible, so let’s put down $100,000. That way, the
present value of our loan will be just $150,000.

The bank officer called and said that we qualify for a
30-year mortgage at 5% interest, and that’s the best
rate we’ve seen so far, so | think we should go with
it.

And as for the amount we expect the house to
appreciate...that’s a tough one. The houses we’re
looking at have been in a pretty up-and-coming
neighborhood, and unbiased experts are predicting
7% annual growth over the next five years. But | say
we should project 3% just to be on the conservative
side.

Love,

Your Better Half

Take these figures and plug them back into your spreadsheet. Using the
NPV calculations, should you rent or buy?
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your final decision

%:e@i'-je
Lution

Your better half provided you with some model parameters for your rent vs. buy decision. What
did your spreadsheet tell you to do?

) Chanac these two cells as well.
Heve's the new down ‘Ja\/an{:- \ /
65\ I . hfe_ch08_models - Microsoft Excel e
L_) Huome Trevend Page [ ayoul Formulas Dala Rrvires View iﬂ] - =7 X
| AR - I« | \ / ¥
L Baslc assumptions
? Marginal tax rate 25% flation 3 30%
J |Rate of return ' lap gain tax 10%
&
5 Renting
& |Ann rent increase 1% car ual Rent
7 Monlhly £750 %9, 000
B | | i 59,090
9 3 49,181
10 Tatal rent 245, 4909 4 %9,273
11 Henting MY $11,127.99 5 54,36k
13 DBuying
14 Purchase price £ 250,000 Loan % 150,000 A
15 Down 5 100,000 Martgage rate 5% 1
16 | l'erm {ycars) 30
17 annual appreciabon 3%
14
19 Year Mortgage Opp cost Tax savings Appreciation Cost
20 1 % 9663 $7,7200 % (1,862 $ (7.500) $ 7,500
21 | 2 5 9,6b3 § 7,714 | % (1,B34) £ (/.725) § 7822
22 | 3% 9,663 8,274 % (1,804} ¢ (7,057) & 8,176
23 | 4 % 9,660 $BA70 5 (1,773) % (B,195) % B,564
29 | 5 % 9,662 %9,508 % (1,790) $ (B.411) % 8,990
25
26 |Huying NPV $d6,955.00
27
28
29 |Rent or buy? Buy
20 (\
WAFH Shewtl /735
Reatly
Looks like a purthase is the way to 5°!
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Your house was a good investment!

The purchase of a house is by no means a
guaranteed way to make money, but because
of your diligence in modeling your decision to

buy the house, you and yours have done quite
nicely.

Buying the house has definitely proven to be
the better strategy.

Nice d‘|5S!

formula auditing







X

9 charts *
Graph your data *

All this arcane Excel *

code T have to write..what
ever happened to drawing
pictures?

Who wants to look at numbers all the time?

Very often a nice graphic is a more engaging way to present data. And sometimes you
have so much data that you actually can’t see it all without a nice graphic. Excel has
extensive charting facilities, and if you just know where to click, you'll unlock the power to

make charts and graphs to display your data with drama and lucidity.
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analyze

Head First Investments needs
charts for its investment report

There is a big presentation coming up
for Head First Investment’s board

of directors. They have all the data
compiled to show their performance over
the last year, but they need some charts
to make the data easier to read and
understand. It’s up to you to crank out

some attractive charts. This Syrcadshcc{: shows your com‘;a,‘\/»s investments.

* Load his!
(%

www.headfirstlabs.com/books/hfexcel/
hfe_ch09_allocation.xIsx

We're counting on you.

4 ‘:Pﬂl brert Page Layeat Fomulas Cata Bavidn i o - = "_
A8 - 2 .
A ' B it b E
1 Head First Investments, Inc.
2 Current Asset Allocation
3
4 Asset . Amount -1% .
5 Longterm government bonds 5 159,000 68%
& Domestic stock market 5 54,390 23%
7 Emerging market stocks 3 20,100 9%,
8
) 1
10
11
12 -
Mak 4] Sheell - Shewtd - Sheetd | “EJ 4 N
Ready

This pevtentae column shows the allocation—the portion
of the portfolio taken up by eath investment.

HCV‘C)S \/ou!r

boss, the CEO.



charts

| @Q&;Pm your peneil

portfolio allocation?

Write your thoughts about the suitability
of each ¢hart type in these blanks.

Look at each chart type. Which is most appropriate to show

you are here »
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pick a chart

_ @.&erpen your penci
\L hlutmn Which chart did you conclude would be the most useful way of
representing your company'’s portfolio visually?

I looks like |, 2, and 3 on the bottom heve

This ehart has lines to tonnett the dots. That

230
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charts

Create charts using the Insert tab .. ... .. sotsiot ks

Let’s try creating one of those pie
charts. Making charts in Excel is easy: _
. oo L
just start by clicking on the Insert tab of Mome | Insert | Pagelsyout  Formulss  Dats  Review

the Ribbon. You’ll find everything you 4{1 j al 8] cip ant ﬂ ?&k e ‘ ‘ Lt_;: o

need to get started. L} Shapes =
PreokTable Table Picture

Cnlumn L-m: Pie Geatter Oiher
Do ﬂ!IS'

- = ke chl8 sllecation = Micretolt Excel

) Smartart = Chani-

rts Is

Tables Miustrations

Click on the first oP‘{:ion under this dvop box.

Make sure your cursor is outside

your fiata range in a blank cell. e Next, click the Select Data button. Fill
Then insert a pie chart. in your data range and axis labels.

Ermurging markes stocks 5 mim0 ¥

Fy w2 - I—— = 0
it R et et T e T L i ) i e A T =
EEEEIODO - o =
avn_ o g b e Chart gats range: i
—r— - B
A - L D E F §
I Head First immatmasta, Ine, s .
1 Current dspet ddpoation Legrerd Entrees {Boril Hergonlal ifatewery) At Labely
3 . “ d
4 Al - Ameanl = % 3
§ lomgterm gewrnmertbonds 5 155,000 1]
& Domastc stock market -3 54390 2%
b
a
g

Cliek heve to add your Pmount

data to the data vange.
You get a Cliek heve to tell Excel how
blank chavt.  You might need to veposition this 1o name your tategories.

thart to see Your data better.
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design and layout

Use the Pesign and Layout
tabs to rework your chart

Inserting a chart in Excel is only the beginning.
Once your chart has been created, you’ll always
head to the Design and Layout tabs under Chart
Tools to change elements in your chart like the
titles and formatting.

You just hit the Select Data button under the
Design tab to select your data and labels.

This vange intludes your
data and labels.

=Shes T RAKLIEY

Geren)

| bk |

[ | e ]+ |

Serwil

W <t cms - bt Lol

Feglapwd  Pwesis Deli Bl View

Cnart Tachi =

Prge | lipad  Fese

This is the legend.
—

your labels in

232 Chapter 9

By default, Exeel places

.'l“-: ';. i Y
e = 00O [@ ;2
Bt ot L Tmget Thrdas lecstion
£ LT
B c D E F E
1 Head First Imvastiyants, Inc.
2 Current Aszet Al
3
4 Asset |« Amount L% 0
5.'.on;hrmaml-rnmnntbundl 5 150,000 58%
& Domestic stock market 5 54390 23%
7  Emerging market stocks 5 10100 9%
- e
9
ple
1
12

W Lang term gowernment
Lrranels
W Domestic stock market

B Emaerging market stocks

the legend.




charts

Let’s polish up your chart using the Design and Layout tabs.

o Using the far-right button on the Design tab, move the chart you created to its own
sheet. This will clear up the sheet with your data.

Use +this button to move the
chavt to its own sheet.

Ein il ¥ - D Yl mhe_cWF} gheranen - Micreseh Earel e hen — v
5 F)
= Hgme  Wnsmt Fage iyt Tomuiss it Rewew  View Detign | Loyt Fomud W - x

- — ——
w8 LielEek I | e
Ehange  Save hs Swatch et '\*- - —4 | [Tre
Crari Type Templaie | RawCohumn  Cuis 2

True Ciala Chart Syies

e Now head over to the Layout tab. Click the Chart Title button to add a title.

Add a title.

l.'lr‘ - - kle_cHF)_ghecatmn  fhcrosch Eecel Chail Fesi - 8 X
o T
—" Hame st PFige Laped Faimulai L W DBeiigs Liyond Fomal »- "X
Chart aira ¥ o [P A '-'J ":J '!] ] : , Chart ame

8, Formal eedtion et . 2 Chari
Peluie Shapes Tedd | Rt Legend  Duala
= 5 s Y

29 2t va nawteh i s

Camrert balactise nesrt Backgriung knstynn Proparte

Remove the legend. Add data labels.

e It’d be nice if your labels were actually next to the pie slices rather than in the legend,
so let’s get rid of the legend. Under the Layout tab, make the legend go away:.

e Add data labels next to the pie slices. Once you’ve added them, right-click and
select Format Data Labels to make sure they refer to the Category Name rather
than the Values.

e Finally, increase the font size of all text elements in the chart to make them more
readable. You can change the font size using the Home tab.

you are here »

233



a better-looking chart

You just executed a variety of modifications to your pie chart’s layout using the Design and
Layout tabs. How do your results look?

Estoe«ci-?e
Lution

Move the chart you created to its own sheet.
Add a title.
Get rid of the legend.

Add data labels next to the pie slices, making sure they
refer to the Category Name rather than the Values.

Increase the font size of all text elements in the chart.

©O 0000

Here's your chart on its own sheet.

Now your labels have moved from
the legend to the pie slices.
You needed to open this
window to fix Your axis labels.

1 0 dherree Wt [ frme— - r
Funtinesd  Fomnn B Govew Ve | Brewn | leed Tene @ =

M OE e W (s

(T Fma Gl e

e ey Sy
Foornsn Outa Labeke TTE= Cumtan Ty BT Twn | laed- | fSane | Due
e a—— [ e Tumhmawti D Sers Ly
[ | Laks| Dptions ) =
i e k | ®
- i han Heead First insnesiinsents, inc. I
¥ Crtmgory Fana
B e . . Crrnem Asset Ao arian
s B -
e L T R e
P L_.L_L.]
sigrery L
e
i B

& Cetmdalnd
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Q,: That made sense, but it looks like
there are a lot of different options in the
chart menus. If | want to change just one
thing, how do | know how to find it?

A: That's a great question, and there’s

a really simple trick. You can right-click on
any of the components on your chart, so if
you want to change an element of your chart,
you can always just right-click on it to search
for the menu item that will change that one
thing.

Q} So when all else fails, if | want to
change something on my chart, | should
right-click and explore the menus?

A: That's exactly right.

Q} Are the charts that come with Excel
pretty well designed? | mean, if | just go
with the defaults, will | generally create
pretty attractive, readable charts?

A: Yes and no. The graphic quality of
Excel’s built-in visualizations is greater than

it's ever been. If you look at the Chart Styles
under the Design tab, you can see a neat
grid of design variations that you can quickly
apply to your data. Excel has never been
better.

Q,: I’'m sensing there’s a “but” coming.

therejare no
Dumb Questions

A: You sense correctly. The “but” is that
no software can ever make your design
decisions for you, especially when it comes
to charts. The fact that your chart came
built into Excel is not much help if your
visualization is not analytically rigorous or
useful.

Q} Is Excel the best spreadsheet
charting tool available?

A: It depends on what you're trying to
accomplish. If you have data and a problem

that fits the built-in charts nicely, then Excel
is probably the tool for you. If you need to do
high-level, hardcore statistical visualizations,
you might want to reach for a program like
the open source statistical package R.

Q: What you’re telling me is that | have
to learn another piece of software?

A: Not necessarily! Recent versions

of Excel are more powerful and versatile
than ever, and Excel's features are more
than most people need to manage their
data. But it never hurts to be aware of other
visualization options, and if you find yourself
spending hours and hours trying to force
Excel's charting features to create some
chart that it wasn't designed to make, then
you may want to investigate other graphing
programs.

charts

Q_: Do people do that—use Excel to
make charts that the Excel designers
never thought to support?

A: Alot of people use Excel to do things
that the original designers of spreadsheets
never thought to support. And it's actually
one of the coolest things about how people
use Excel: users dream up features, then
force Excel to implement them (even in
weird ways sometimes), and later Microsoft
picks them up and implements them in a
user-friendly way.

Q: So what’s the bottom line?

A: Learn Excel's features. As many as
you can. Come up with creative ways to
apply those features to your own problems.
And if you find yourself spending a huge
amount of time forcing Excel to solve your
problems, consider the features of more full-
fledged computer or statistical programming
platforms like R or Python.

Q,: Let’s get back to charts. How do |
know which chart to use with my data?

A: You're about to find out. Your client is
almost certainly going to need you to create
more charts for the big presentation....

Let's see what the boss thinks....
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questions

Your pie chart isn't going over well
with the corporate graphic artist

Your pie chart has been passed around, and
some guy you’ve never even dealt with is
weighing in with a negative opinion.

Haven't you heard? People judge
length better than area. Pie charts
show area, so they suck.

This argument makes sense to me,
although I'm annoyed that we're
dealing with this. Fix it!

The ¢torporate graphic artist

The artist 1s correct. This is a common
critique of pie charts among people who
care a lot about data visualizations, so you
should probably try a different chart. But no
worrles: changing the chart type 1s a snap.

Let’s take a loolc at some

other chart types.
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charts

WHE DOES wWHAT?

Match each Excel chart type to what it does. Which chart do you think
would be an improvement over the pie chart?

Lets you plot two variables with the option
of fitting a curve to the data points.

A way to plot financial instruments, showing
high, low, and closing prices.

Basic comparison, using length and
one or more variables.

A visualization that lets you add a third
dimension of area to a scatterplot.

Charts for plotting data with three related
variables.

Shows changing trends, generally over
time.
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compare chart types
WHa Do WH AT
- SQA\LLT\QN

Match each Excel chart type to what it does. Which chart do you think
would be an improvement over the pie chart?

Lets you plot two variables with the option
of fitting a curve to the data points.

A way to plot financial instruments, showing
high, low, and closing prices.

Basic comparison, using length and
one or more variables.

kThis is the thart we should use!

A visualization that lets you add a third
dimension of area to a scatterplot.

Charts for plotting data with three related
variables.

Shows changing trends, generally over
time.
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charts

Now that you've decided to change your pie chart to a bar chart, go ahead and

, make that change.
ExegrciSe

Exeel makes it easy to

Click this button here. switeh your thart type.
(== - Hir sM e ptan  Rbarich el Ehat e - = x
‘n_,s-) et Fogelappt  Pommsies Dats  Revies  iew D-cu-u 1 imywt F - ¥

= e s -
Ta% 23 ¢gée  o/0/0O ;2

Chust Tpe Tempisls - Bow/Sokemn Duts bt

Fip# Duts Char L awuts Crart By Lk
L - Gl o i
Head First Investments, Inc, _l

Current Asset Allocation

imarging maris ncis

Domestictbork market

Long term govemment
Epnds

# 4% B Chartd - Shess - Seaetd  Shestd J
Braay

Do the labels update correctly? You might need to adjust the fonts.
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a new bar chart

You just changed your pie chart to a bar chart. How did the conversion go?

Estoe«éi-?e
Lution

Exeel vemembers your data vange.

6’; - 3 bl chiEl alisaiion - Microseh B Chast Taon —_ = =
= e Pt Poiil  Deta Wik View | Deign ) lwod  Peest ek
| - @ £ _ _ i
Head First Investments, Inc. I

Current Asset Allocation

Emerging market stocks

Domestic stock market

Long term government bonds

£20,000 540,000 SG0,000 580,000 5100000 5120000 5140000 S160.000 5180,000

)

W4 W] Ghartd - Shewr) Shescd  Shewsd 5
Ready

You don't need to change your ais labels, either. You might need 4o change the fonts 4o

make sure everything is in Propor-tion.
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charts

Nice workl We're very pleased with this
visualization. And T think it's time for you to take
on a bigger project. Compare these two stocks
in our portfolio using a time series line chart.

Create a line chart to compare stock 1 and stock 2. Put your cursor inside your data range, and
Excel will try to figure out which columns represent your data.

ExerciSe

Load ﬂusY *

Which stock did better this year? www.headflrstlabs.com/bookslhfexcel/
hfe_ch09_stocks.xIsx
oyl ¥ e ch iz - M t L - m
........................................................... = vigma | vievk | Pepe Lovent | Foszier | Bots | Mewrwr | Viow [ = = X
L) = & 3l
& 2] C D E
........................................................... I Date AP s l
i 13,009
¥ L5/ 3009
4 F LT ]
........................................................... - s
& 1M 3005
70 300
........................................................... ™ 112/ 3000
4 1,23 e
1+ 1/ 54/ 100y
i 1115, 2009
2z 1/ 06 100
3 1 204 2003
14 1,1 00
& 13 $oce
K5 Wl sy shest) W,
Hrasy
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time series charts

You just created a time chart to compare two stocks. Did Excel create a strong visualization?

.
XeRCISe
P
LutiON
o WO el temiity - Rl el Chast Toais - =
= mami e Fage Laprad Fer=wia Bl Brera Wi Drug Liyesat Far=al .o X
k| £
£ =
100
1000 +
i \\’.‘/_\\uw
o el
The lines vepresenting these two —
stotks ave way apart.
420
24
a
10008 220000 A/2/2000 4/2/200% A2200% 40008 /L0 N/1000% 922009 10171008 11,2100 12/2/2009
(WA b by Chartl, Shesth , EEM, T3 1 J
L +
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charts

Maybe you can transform the data
so they start from the same basis. You
could write formulas that show the

percentage change from a baseline.

Sometimes you need to transform the
data in order to graph it effectively.
Creating effective graphics isn’t just about
using the graphical manipulation features of
(L Excel effectively. It’s also about making sure
that your data is prepped correctly for a good

3 ‘ visualization.
< .—-L-—w‘:;.-.;':h-<,h_.

Write a formula to show a percentage

&

P change from Day 1 for each subsequent day. Set up these zevo basis columns.
ExerciSe
Y I R (nq\)\__\- =
SO i it [T T T ———, Dis  Basoe W= =
m - &l 2
~ A A B C D E E
. . 1 Date s%P EEM 5&P zero basis EEM zero basis
For the fivst ?crnod, enter zevo. For 5 1/2/2009 6318 26.16 PR R,
the second period, enter a formula 3 1/5/1009 927,45
that taleulates the peveentage thange 4 1/6/2000 934.7 7.1
of the SEP from the fivst peviod. 5 L/7/2009 906.65 53
& 1/8/2009 905.73 43
7 1792009 B90.35 24.38
B 1/12/2009 828 23.83
= 1/13 871.79 239
10 1/14/2009 242.62 22.74
11 1/15f2009 5:23.74 23

12 1/16/2009 850.12 23.25
13 /2072008 805,22
14 1/21/2009
1/22/2008

Forma{', Jchc tolumns as Vcrccn{;agcs
4o the hundredth detimal plate.

WAk w Sheekl. Dl T) H |

[ a
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transform your data

You just transformed your data to show a percentage change from a zero basis rather than the
original value. What did you find?

xercise
Lution
Heve's the formula ﬂ
You want to use. \ -(B3_Bz)le
R I, R hfe chif stocks- Microsaft Excel Sl b
| J”I ome  Dwet _Tcieey Toww e /e Wy —a
03 R T T o
A B C D E ?
1 Date S&P EEM S&P zero basis EEM zero basis
2 1/2/2009 931.8 26.16 0.00% 0.00%:
3 1/5/2009 927.45 26.5 —0,4?%1
4 1/6/2009 834.7 27.1
5 1/7/2009 906.65 25.54
-] 1/8/2009 909.73 25.43
7 1/9/2009 890.35 24,88
8 1/12/2000 870.26 23.33
9 1/13/200%9 871.79 23.9
i0 1/14/2009 84262 22.74
11 1/15/2009 843.74 23
12 1/16/2009 850.12 23.25
13 1/20/2009 805.22 21.52
14 1/21/2009 840.24 22.69
15 1/22/200%9 827.5 21.84
16 1/23/2009 831.95 22.22
b A-boM Sheetl - Chatl /%] | T
Ready !

This formula shows that the value of the SEP on 1/5 was O.4 7% less than it was on I/2.

Let’s copy the formulas
and graph the data....
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charts

Now that you've written a formula to show the percentage change for one unit of time, copy and
paste the formula for all dates. Then graph your new data.

o Copy and paste the formula for both stocks. Make sure you add absolute
references where necessary.

=(B3-B2)/B2

\/ou)“ need to add absolute \rc‘(:crcv\ccs
4o make this formula copy correetly.

e Create a new time series line chart.

Head back over to the Insert tab to
seleet the thart you want to eveate.

-Eé Wl - = hle_chil8_sllecation « Micresalt Excel

]
_— Hame Irigert Page Layout Formidas Diata Plewiew Wiew

S T &l cip an ; ] o b

o EEEE “ (=]

Lot e -

PreokTable Table Pocture = Columa  Ling Me Das Arem  Scatter Oihar
- 45| SmartArt - - - - -

o Chards =

Charts

Tables Mustrations

You)“ want o Pick one of these.

Hint: You might have to go back into the
menu that tells Excel which data to select.
You want Excel to select only your new
data, not all four columns.
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graph your new data

Es‘oe@@e
Lution

Here are your
absolute veferentes.

=(C3-C$2)/C$2

This vefevence makes sure that \/ou'\rc
always comparing any given day's asset value
with the original value from January 2.

The formula topies and pastes

You just copied and pasted your new data transformation functions, and then you graphed them.
How does your chart look now?

g e i i o Rl -
- rems e Peplaeel Deeeie Bue Reww e gy - = %
o T E
—d A B C &} E &
1 Date SEP EEM SEBP zero basts EEM zero basls
2 1/2f2009 %3LE 26.15 0.00% 0,00%
3 ys/2009 a17.45 265 o[ Lo
4 1/6/2009 8347 271 7
5 17/ 2009 906.65 25.54

|

e [ T 2 [ T ETTI FE— = w
P
{5 il

o iyt
K oCaeT iR

Pt

smoothly for all values.

You need 1o vemove these
two data entries.

Heve's Your new chart.

performed velative to eath other.

Now it's easier to tell how the stotks

246 11f21/1009 1114.05 a0.31 158.56% 54,09%
247 13/22/2008 111802 40,33 1sas[__ sadow]

248 [
245

' Y
A B c D E
245 12/18/2009 1102. 1B.32% 54.28%

B S T =
D HOTUNEE S J) 1 ERITE 3 (ROOL PR
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charts

You're starting to
get tight on time...

From: CEO
To: Head First
Subject:

Dear Head First,

Better get your I hear the new chart is coming along
thavt formatied for well. Can you make sure it’s really
the big presentation.... nicely formatted?

\_j The board is a cantankerous bunch,

and we need to make sure our data
visualizations display the utmost
professionalism.

Oh, and BTW, we need your chart
really soon. Like yesterday.

I know you can handle this.
—CEO

Format your chart according to these parameters.

Q Make this the title: S&P versus EEM.

e Put the legend, which is currently on the right, at the bottom of the
chart.

e The date labels on the y-axis are kind of verbose and also get in the way
of the lines. See whether you can fix that issue as well.
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reformat your chart

You just reformatted your new line chart. How did it turn out?

: .
%&ﬂfze o Make this the title: S&P versus EEM.
LutioN

Put the legend, which is currently on the right, at the bottom of the
chart.

The date labels on the y-axis are kind of verbose and also get in the way
of the lines. See whether you can fix that issue as well.

v visualization might look diffecent.
Your vis. 3 Set the axis labels to “Low” to put them at the botbom.

FE] ¥ whe_rhif)_acks - Micio® Dars Cint Tosln =
—-"I ] Fard Pt Ligeasd Formuian -1 Wrrire [C5 Deugn Lapsul Fr—=al M= 0 X
A& CwnaBea - 10 - | (i [2 Corstinmil ¥ srmin gkt || E - i
Pt L i i L L L S T R 11 Vaims Desta = | gy o7 Iﬁ
ol S-A ([Eww] [wa e Elfusit - | - Trints
Chplicnid = fard - Ahgreadrd Mardn L] (1) (=]
- e ra) =
5&P versus EEM i
oS
o |

P

4000 +

i

i ! W " i i i & ¥ o Pt doma | o

Seleet the “M” data format for the y—axis labels

1o show the first letter of the month’s name. The major units of the y—axis ave fixed at | month.
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charts

Your report was a big success...

The two charts you created were a big
hit among the board of directors. You
made the data accessible and elegant
through your graphical visualizations.

These were sharp-looking
charts. Thank you very much!

Head First Investmasnts, I,
Currentdsser Aliocation
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10 what i¥ analysis * x

Alternate realities

I said, no, I won't invest in your
silly “aeroplanes.” People love boats,
they want to travel in boats, so I
put everything in this boat....

I'm sure you did
your research and
investigated all the
possibilities....

Things could go many different ways.

There are all sorts of quantitative factors that can affect how your business will work,
how your finances will fare, how your schedule will manage, and so forth. Excel excels
at helping you model and manage all your projections, evaluating how changes in those
factors will affect the variables you care about most. In this chapter, you'll learn about

three key features—scenarios, Goal Seek, and Solver—that are designed to make
assessing all your “what ifs” a breeze.

this is a new chapter

*
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baguette bonanza

Should your friend Betty advertise?

Betty sells the best baguettes in Dataville. But
in spite of her renown, she is interested in
expanding her business through advertising.

She’d like to add more customers to her
already stable customer base. But ads can be
expensive. Would advertising be worthwhile?
She’s enlisted you for help, and if your
recommendations pay off, your baguettes will
be on the house.

Can you help me figure
out whether I should
advertise? I want to attract
new customers.

H'CV'C,S BC‘{:{\/
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what if analysis

Here’s Betty's weekly cash flow statement. You're going to use this spreadsheet as the basis for
your projections about advertising costs and revenue. Rework this spreadsheet to accommodate
blanks for ad costs and revenue from baguettes sold to new customers. Where would you put
the new information?

Just make up dummy mumbers Load this! -)‘e
to £ill in the new blanks. You

tan use veal numbers later.

www.headfirstlabs.com/books/hfexcel/
hfe_ch10_weekly_income.xlsx

Riﬁh{:—Click .°h -{“J:c row \/ou need to uyda‘l',c this formula
numbevs '(:o Insert a new Yow. {'p atLommo da£c the number
new tustomer baguettes sold.

.E..':."I H - hle chld weekby moome - Migrepols Eegel - = =
' HWome  inser Page Layoad Foamule Diadn Fevew View - = X
TR :
A B '
\/ow “Sold to new \§
tuskomers” blank should 1 Weekly sales
90 somewhere in here. 2
2 Baguette price 3 L f
4  Sold to regulars 1000 Cos .r.om
advcrhsmg
. 5 Total revenue $ 5,000 should 00
Db g > comehere
: JchP ¢ b‘ P:'EC 7 Fixed costs 5 4,500 in heve.
Y the number £ Total costs $ 4,500
baguc{:Jccs sold- g
10 Net income s 500
11 | I
12
13
14
15
WA M Sheat] - Sheat?  Gheatd T
Reatty

Update this formula 1o
inCo\rPoV'a‘Ec the tosts
Lrom Your advcr{:ising.
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crunch some numbers

You just modified Betty’s spreadsheet to incorporate figures for new customers and ad costs.

: RC‘§Q How'd it go?
Lution

Here ave dummy numbevs.

Thcy’rc jus{: ylaccholdcrs for now. =B3*SUM (B4 :B5)

\

This ‘co\rmula now

O DR ¥ Wi ey Jacoms - Wil S - adds B4:B5
20 pme  dnoen _ Potundls  fomumi D Resew  View Al Jcogc{:hcr befove
| e - ;_ mul{:i?lying the

vesult by B3.

Weekly sales

1

2

3 Baguette price

4  Sold to requlars
5 MNew customers
& Total revenue
7
B
9

Fixed costs
Ad costs
10 Total costs
11
12 Net income
13
14
15

16
W 4 v W Sheatl - Shestd / Shaswd

This formula doesn't
need to thange.

=SUM (B8 :B9)
This formula adds the Now we just need to replace

fixed and ad costs. those placeholders with
reasonable assumptions....
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what if analysis

Betty has projections of best and worst
cases for different ad configurations

Betty has already done some thinking
about the best- and worst-case scenarios
for both TV and magazine advertising;
Here are what she takes to be the
parameters of her decision.

Betty has projected best-
and wovst—tase stenavios

for TV and magaz'mcs‘

OK, it costs me $100 to
advertise in a magazine. In the
best case, I'll pick up 200 new

customers. In the worst case, I'm
thinking 20 new customers.

TV is a different beast. It costs $700
to advertise on TV, and the best case
for TV is 350 new customers, while the
worst case is no hew customers.

Let’s take one of those configurations
and see how it affects net income. What
does the spreadsheet say about the best
case for magazine advertising?

Use your spreadsheet model to implement the best case for magazine advertising.

Exercise

t‘; -l
ions inko the blanks You eveated. . ; P
Plug her assumption ¥ S I
; Baguette price 5 %
4 Sold po regulars o
5 | New customers I:I
& Total rewenue 3 5,000 |
. . o . : |
Does this scenario show a rise in net income? L — i &5
0  Ad coets
10 Total costs s 4,500
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scenario analysis

You just looked at the best-case scenario for magazine advertising. Does it show any sort of
advantage over the status quo?

rercise
LutioN

BC‘H:\/ thinks that the best case

would mean 200 new tustomers.
Advcr{isina tosts ave ,’I’OO.

-tl_ﬂl‘ bed - 5 hle chlD weekly l/l.ume = Microsoll Excel - - o
(k1

L—-—’j Homé  Intert  Page layout  Fonmflas  Data Heview View g = & X
' oo - (g il =
A B B
Weekly sales
Baguette price 3 Revenue dc(:inifcl\/ goes up...
Sold to regulars 1000

ew customers 200

Fixed costs
:Ad costs
10 Total costs
11
12 Net income
13

HoA-p- M| Sheetl ' Sheatd - Sheetd ¥ &
Ready [ m1in

1
2
3
4
5
[+
7
3
9

..but so do her costs.

This COn-(:igwa‘[:ion is \)uﬂ: the beginning.

Now \/ou'll have 4o chetk out

the other three stenavios. Does this scenario show a rise in net income?
—_—
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what if analysis

Possible situations a-('\‘{:cv' ads

You need to evaluate all her scenarios

The best-case scenario for magazine advertising
looks good, but is it the best? And what about
the worst-case scenarios? In order to make this
assessment, you’re going to need to look at all of
her projected possibilities.

Situation before ads

e T T I T T ——
_'_H«’_:.u—m_m—.u-.-u'--l
] ) 2
i & . 8 -
1 Weakly sales
2
3 Daguette price k3 5
4  Sald o requlars 1000
§ | New customers
& Total revenoe Y 5,000
)
8  Fined costs .3 & 500
4 Ad cous

Wouldn't it be dreamy if we
could elegantly and easily manage
these scenarios inside Excel? But
T know it's just a fantasy....
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manage

Scenarios

helps you keep track of

different inputs to the same model

When you refined Betty’s cash flow model to
accommodate an ad expense and the revenue that

results from that advertising, you enhanced the

model she was using to understand her business.

Having the model is one thing, and getting the

Theve are a bunth o-(: in\?u‘(‘,s

inputs correct is another. You tried one set of

inputs, but what about the other three? Scenarios

1s a feature in Excel that helps you keep track of

all your different sets of model inputs.

Baguette

regulars

Her projections show certain input
, depending on

elements to change
different outcomes.
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\ Total
revenue

- — — 7/ 7
| Opﬁons . |
|

that tan £ill in these values.

@&

Those various inputs all have an
effeet on this Eina| ou{:?uf



what if analysis

Scenarios saves different configurations
of the elements that change

To take the Scenarios feature for

a spin, first you need to have your

network of formulas (your model) Start setting up seenarios heve.
set up. Next, head over to the

What If Analysis button under the

Data tab.

= Lfe 5 | M S [ -

ety WEME Grwss Lagues Ledlite
iy -

s Mg

Faitte  Rywssen 2
Lok Dasicwn b

S Faste

Here's the dialog box you see
when you press the Add... bu{:{pn.w

Heve \/ou'd {:\/Vc somc{:hing

Fabd e enae T ),
== like “Magazine Best Case.
Click on Scenario Manager..., r,mrwh &

which takes you to this dialog box. :"'“"‘ NN S O MAFRCO KRR CAl
i

Here you can name each of your Crewted by i 50 NI
scenarios and specify which cells
change and what the values are for
those cells in each scenario.

The ¢ells you want to
thange are the ones you
added to Betty's model.

Implement each one of Betty’s configurations using the Scenarios feature.

These ave Betty's costs for
Magazine and TV advertising, Here is what she sees as possible new
( tustomer counts for each medium.
Cost Best Worst
Magazine $100 Magazine 200 20
v $700 TV 350 0
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implement scenarios

You just used Scenarios to implement each of Betty's four projected outcomes for her advertising
investment. What did you find?

.
Estoeac' 15e
Lution These stenavios show net intome YY‘O\')CL‘[‘,iOhS/\, -

Dig, i A= 1
for diffevent ad tost and customer count Y i e v te s e ¥ o8
. ALy = , hied miores i
intreases vesulting from the ad. — - . ; 2
1 Weekly sales
® 2
Dig, i A= 1
57 o 3 Baguette price 5 5
: :“r. = -?"H‘.I. M-:m:- SR = Wors{ TV 4 Sald to regulars 1000
7] .p_ = | B i 5 New customers o
1 Weekly sales i & Total revenue % 5,000
T
2
3 Baguette price s 5 8 Flxed costs s 4,500
4 Sald to regulars 1000 9 Ad costs 5 700
5 MNew customers 320 10 Total costs - 5 5,200
fearunic Valum s
6 Total revenue - 6,750 e =
Ervier villued for oach of B Sargrg
! ¥ e [
& Fixed costs s 4,500 2 i
9 Ad costs 5 700 :
Rt Ca $ 5,200 (o] [ owen |
Scnaric Vel -

Ervier vilhutd For each o B argrg ol
H] e g

s =i |10 : This seenario dips below ,‘IO.

Best TV B Worst magazine
Best magazine ) N
iz, Oyl Ao, *
- : e S e e e
e | T = .I-_nn.-l-:u_u- 7}
L e A — X
| a1 - Jo Mied b 0 1 Weekly sales
7 | A [ ] [ z
1 Weekly sales 3 Baguette price 4 5
2 4 Sald to regulars 1000
3 Baguette price o 5 5 New customers il
4 Sald to regulars 1000 6 Total revenue - 5,100
5 New customers 200 7
6 Total revenue - 6,000 & Fixed costs 5 4500
T 9 Ad costs 5 100
& Fixed costs s &4.500 10 Total costs - 4,600
9 Ad costs 5 100 11
10 Total costs $ 4,600 12 [Net income |E;
crruric Valum [~ oaruna Valur [ ==
Seebrr o mioen Foe padto! B Sargrg ook [ S —

5
-

L
F- S ]

H] L
-] &5 n

260 Chapter 10



Betty wants to know her breakeven

T gave you projections, but now tell me what my
breakeven points are for each ad configuration. In other
words, how many baguettes do I need to sell in order to
recoup my investment on both TV and magazine ads?

what if analysis

1 Weekly sales
2

3 Baguette price 5 5

4 Sold to regulars 1000

5  MNew customers 20

& Total revenue $ 5,100
You need to create some new 3,

B & Fixed costs 5 4,500
scenarios. 9 | Ad costs 5 100
But what are they? With the other four, 1': Total costs $ 4,800
she gave you the mputs. But now you o . s e

. i me
need to do a calculation to find out how s
many new customers are needed to 128 Return on ad :]
recoup her costs for TV and magazine 15
ads. 4”5. W Shebebl - Chestd  chesmd /

Bray

You need to add this cell.

£ this value is equal to zevo,
zou'rc at the breakeven point
or that type of advertising,

you are here »

“'_1, o 3 e chdll wwnlly_mcome - Mo fael -
—"I Fami b Frge Lapad Formuidi Dia Hiwew View W =
B14 = (3 _F-_
A B

Create a new cell in your spreadsheet
called “Return on ad,” and fill this cell
with a formula that subtracts your ad
cost from your new customer revenue.
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goal seek optimization

Goal Seek optimizes a value by trying
a bunch of different candidate values

With your formula to calculate the amount
of new money Betty brings in on top of the
costs of her advertising, you’re in a position
to try to figure out the key variable you don’t
know: the number of new customers she
needs to break even.

Add this formula to your spreadsheet.
=B3*B5-B9

You need to br\/ a bunth
of options in this eell...

Oy) & -
1)

Hame i Page Layout

ui4 = ] |
A
1 Weekly sales

3 DBaguette price
Sold to regulars

Fixed costs
Ad costs

10 Total costs
This amount will stay 11

the same ('\o\r magazinc— 12 MNet income
based stenarios. 13
14 Return on ad

The question for breakeven
is how many new tustomers

set this value to zevo.

Sandy

Goal Seek is the feature you need to set cell
B5 (your new customer count) to the value that
makes cell B14 (your return) equal to zero.
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B4 P H Shoet] -Shaetd - Shewld TJ LI

4,500

100
s 4,600
$ 500

i 2l

1o get a value of

zevo in this eell.



what if analysis

Goal Seek operates by trying a whole bunch Here's the Goal Seek dialog box.
of different values in one cell in order to

get a formula in another cell to be equal to the

value you want. In this case, you need Goal

Seek to try a bunch of different values in your Make +his blank ve ‘('\cv
New Customers cell to figure out which one

‘bo YOW \rc{:wn ‘Fo\rmula
makes your return equal to zero.

The breakeven ?oiv\’c /

is wheve Bl4 is zevo.

o

T ynkae:

By ghanging cef:

1_:*I

| [#]

A~

/ H This is the New Customer cell.
% Excel submits a long list

Options to try out of candidate values

Heve's Qoal Seek.

To take Goal Seek for a spin, just
hit the menu item under your
Scenario Manager on the Data tab.

Find the breakeven new-customer count for TV and magazine ads.

Exercise [3)

Add the new cell from the previous page. Its formula should
be the amount of income from new customers minus the cost

of the ad.

e Save each to a scenario. Do you need to run it for magazine ads?
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goal seek provides answer

. What did you find?
Estoeac.!-?‘-‘
Lution

Here's how the Qoal Seek dialog
box should be filled out.

This will caleulate the vigH:
number of new tustomers.

Heve's how Yyour Seenario
Manager should look with

Yyour {two new séenavios.

You need 140 new tustomers to break even.

You just ran Goal Seek to figure out the breakeven points for both TV and magazine advertising.

This is the magazine breakeven stenario.

_'E.Iﬂl:-ﬁ R e R T L -
T pt e Bpileed b Oas et Tew @ o T E
1 Bl Ju | <E"E5-E !.
A 2 c N
1 Weekly sales
2
3 Baguetts price [ 5
4 | Sold to regulars 1000
5 | New customers 20 &
6 Total revenus % 5,100
7
& |Fixed costs 5 4,500
9. Ad costs 5 100
10 Total costs $ 4,600
11
12 Mel income s 500
13
LT E—
15
s

You need 20 tustomers...
the worst case!

This is the TV breakeven scenario.

_'E.Iﬂl:-ﬁ R e R T L -
T pt e Bpileed b Oas et Tew @ o T E
1 Bl Ju | <E"E5-E !.
A 2 c N
1 Weekly sales
2
3 Baguetts price [ 5
4 | Sold to regulars 1000
5 HNew customers 140
6 Total revenus % 5,700 '
7
& |Fixed costs 5 4,500
9 A costs 5 700
10 Total costs $ 5,200
11
12 Mel income s 500
13
Raturn on ad
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therejare no
b Questions

Dum

Q} I’'m wondering about the distinction here between “new
customers” and “baguettes.” What if you have one new
customer who buys 50 baguettes? And what if your current
customers buy more baguettes as a result of the advertising?

A: Good observation. The model we have right now assumes that
each customer buys one baguette. That might not be true.

Q,: So why not change the model to incorporate these
details?

A: You could absolutely do that, and the question for you as an
analyst is whether making your model that much more complex is
worth the trouble.

Q: It doesn’t seem like it'd be that much trouble.

A: It might not be that much trouble to incorporate the details you
just mentioned, but there are many other details to reality that also
are not incorporated into the model. If you think you should make
your model more complex, you need to distinguish between the
issues that affect your goals and those that do not.

Q,: Sounds like the model itself is really important to get right.

A: Yes, absolutely. We're assuming that Betty’s model and our
modifications to it have been accurate enough. When you create
your own models, you'll need to be really careful to make sure that
you incorporate all the relevant variables, that those variables are all
linked by the right formulas, and that the values you have for those
variables are reasonable.

Q,: Goal Seek seems like a nice feature, but it seems like
there are other ways of making the same calculation.

A: Oh yeah?

Q} | think | could probably just create more formulas—maybe
an ancillary model—to make the calculation we just did.

what if

A: That's definitely true. Goal Seek is not the most powerful
tool for optimization in Excel. You could certainly write formulas
to calculate what you just found about the breakeven points for
magazine and TV advertising.

Q,: | could even write a couple of algebra equations and
figure it out.

A: You sure could. The reason you'd use Goal Seek, though, is
because it's fast and easy. Even once you learn more powerful tools,
you'll still use Goal Seek just because it's so handy. The dialog box
only has three places for you to enter information.

Q: Does Goal Seek always get the right answer?

A: If there is a single correct answer, Goal Seek can find it. But
there’s not always an answer to the question you're asking, and it
just depends on the formulas in your model.

Q: What if | don’t want to set a value to a specific number, |
just want to get it as high as it'll go? Like with the Return, for
example. | just want the highest return | can get.

A: Goal Seek is really all about setting a single formula to a single
value by modifying a single cell.

Q,: That gets me to another question. What if | have more
than one variable that | want to mess around with?

A: If that's your problem, it sounds like you need a more powerful
tool.

Q,: OK, you said that Goal Seek isn’t the most powerful tool
for optimization in Excel. What is?

A: You're about to find out!
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switch up

Betty needs you to add
complexity to the model

The model is actually too simple: T can
change the price of my baguettes, which

has an effect on sales. Let's allow baguette
prices to move between $3 and $6.

We’re still trying to maximize our net income
by looking at the best- and worst-case
scenarios for new customers. But modelling
these scenarios has become harder, because...

Also, let's drop the
magazine option. Your
work convinced me to
go with the TV ads over
the magazine ads.

She needs you to do two
things Goal Seek cannot do

Goals Seek sets the output on one formula Goal Seek ean't handle either of these.
to one value by changing one cell. But you

need to be able to do more, since her problem

needs you to...

o Change the values of more than one variable. Now you
have both new customers and baguette prices to account for as you
project net income.

You nee(I
e One of the variables is subject to constraints. Baguectte a more
prices can’t be any old number: they have to be somewhere
between $3 and $6. POWer{ul

Goal Seek...
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Solver can handle much more
complex optimization problems

The gold standard for optimization inside Excel is the
powerful add-on utility Solver. It comes as an optional
installation in every copy of Excel for Windows.

In an optimization problem, you have a target cell
you want to maximize, minimize, or set to a value by
changing other cells that may be subject to constraints.

what if

Don’t see Solver

/ Relax in your menus?

Solver is there; it’s
. not just installed yet. :
. Head over to Appendix ii to see how

© to get Solver up and running.

Max and Min are options You
don't have inside Goal Seek.

Hcrels the Solver window.

Sabver Paramcters
Sat Target Ceke |

\_’2 [ TR o My M0 e of:
By Crusgeg Coel

Tpect By The Lonetranis;

Your tonstraints affect the
bounds of Your variables.

Betty has constraints for her
baguette price, for example.

To get Solver started, head over
to the far-right corner of the
Data tab on the Ribbon.

ke Dlaks

Sort & Filey

You want to thange both the
number of Vossiblc new tustomers

and the price of the bagud:{:cs.

Cliek here for Solver.

T Sobven

Distm Toeoin Outiine Anpty1n

We'd like to maximize our net income for television advertising.

o
(2]

Let's start setting up our optimization with Solver.

Open Solver and set your target cell. This is the cell that contains the
value you want to maximize.

Set the cells you want to change. Solver will try a number of different
values for these cells in order to maximize your target cell.
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implement Solver

You just set up the first part of your Solver optimization. Did you enter the right parameters?

rercise
LutiON

o Open Solver and set your target cell. This is the cell that contains the

value you want to maximize.

e Set the cells you want to change. Solver will try a number of different
values for these cells in order to maximize your target cell.

BlZ is wheve You have Your
Net intome ‘pormula.

Your tavget cell is BIZ.

D) e Dm0 2
:Fi)l Home brieri

Fagebmyout  Fommedi Oais | Heview  iew -

i = Data Vishlal ¢ Gt =

Gt Futeernl
Cannrdis= Sart & Filtey Dista Tanis At Anakain

J | =BE-BI0

=
Weekly sales

m
(o]
i
] <

1

2

3 Baguette price 5 5 Solver Paameteny /

4  Sold to regulars 1000 setTwoetce:  mu 5] | e |
5 Mew customers 140 ';:f,::““:.m =L it [ owe |
& Total revenue s 5,700 s, T

7 Sybgec /] 4 the Coratrarin: Cptons

8 Fixed costs 5 4,500 i

9 Ad costs 5 700 - ———r

10 Total costs £ 5,200 | ebete - -
1 _ bk
12 MNet income |s 500 |

13

14 Return on ad 5

15

WA b # Shesll  Ghestd Shestl P /

L L

The tells You want to
thange ave B3 and BS. Those eells are for Baguette Let’s set up the rest of the
price and New customers. Solver optimization....
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what if

Finish your Solver optimization. How much net income can Betty hope to get if she uses
television advertising?

o Finally, set up your constraints. Betty told you that her baguette price
can shift between $3 and $6, so that’s one constraint. For the purposes
of this scenario, set up this one as well: your maximum number of new
customers equals 350.

|£ You don't set an upper bound
for Your New customers, Solver

will take it up to ih‘Cini{:\[

e Click Solve to run Solver. What does Solver say to you? Write your

answer below.

Write Your answer heve.
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constraints in optimization

You just entered your constraints and ran Solver. What happened?

rercise
LutiON

maximum number of new customers equals 350.

These ¢onstraints ave for the baguettes.

Finally, set up your constraints. Betty told you that her baguette price can shift between $3
and $6, so that’s one constraint. For the purposes of this scenario, set up this one as well: your

e Click Selve to run Solver. What does Solver say to you? Write your
answer below.

Both of these

Solver takes both of the eells we said could thange and sets them values are as high
as they ¢tan 9o

o T L — Iy
- Hows - leel Begilipnst  Pemsbs - Buy  Beise  Wew WP L
a14 i J| Aot pnad &
A B =
1 Weekly sales |
2 |
3 Baguette price 5 6§|\
4 Sold to regulars 1000 [
, 5 New customers 350
. o L Heve's the & Total revenue s 8,100 |
This one is Yor new Lustomevs. 2 vesult. . !
8 Fixed costs 5 4500 i
9 Ad costs 5 00
e Carstrint == 10 Total costs 5 5,200 |
_ o Gy 1
][« Iz o &l 12 Net income s 2,900
] E e 13
14 [Return on ad | & 1,400
15
S nn| Sheet] Shawd thesl T} '_"i.' -
Ry - =
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what if

Stop! That model doesn't make
any sense. It assumes that

changing the price won't affect
anything else in the model.

She’s right. In the real world, you can’t just
raise your prices without anyone noticing. Your
models somehow needs to recognize that other
variables may be changed by a change in the
price of baguettes.

_ @yvtxsn

‘PQWEWR
How might a change in the price of baguettes
affect other variables in the model?
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watch your assumptions

Do a sanity check on your Solver model

Solver will give you optimal answers, provided that
your model is correct. But it doesn’t know whether your
model is based in reality.

You always need to check your formulas to make sure
your model corresponds to reality correctly.

[£ this vaviable thanges... Options
- | |

Baguette Optlons | ‘
price |
. -}
L
~it's likely that | @ |
this one will, 400. ; |

Sold to
regulars

You need this variable j \
1o be a formula vather Total
than a tonstant value. evenue

w this value is a ﬁo\rmula, it can Lhangc in
vesponse to fluttuations in baguette price.
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Looks like Betty shelled out the big bucks
and had an economist create an equation to
describe the relationship between the cost of
baguettes and the amount sold to regulars.

This sort of thing just screams to be made into

an Excel formula.

T commissioned an economist’s report
to find out the relationship between
baguette price and demand.

what if analysis

This equation describes the

velation between Your variables.

y = -300x*2+2200x-2500

Sold to regulars

A 4

Baguette price

¢

This is the “y" value.

«. »
X va

This is the

Exercise

Your formula should vepresent
“X” as the baguette price.

% as

Write the formula to incorporate this equation into your model.

This ¢ell should have Your new Lormula.

A ' B

1 Weekly sales

2

3 Baguette price 5 ;

4 /' Sold to regulars
New customers

& Total revenue

[ts ou'{:\?u{: is the “\/n, the

number sold to vegulars.

you are here »
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mod your model

You just entered a new formula to calculate the number of regulars who'll buy Betty’s baguettes
in light of the price of those baguettes. What formula did you use?

rencise
LutiON

The “x” in the formula
Heve's your formula. is veplaced b\/ a
veferente to cell B3.

\ =—300*B3A2+2200*B3_2500
(Do) bl 9 0% - ) 5 hie_chl0_weekdy incom - Microsaft Excel - m =
{ - Pageloyoul  Formulasl) Dats  Review  View
I\ 84 £ fi| =300"831242000"83 2500 &
B
1 Week
2
) 2 Baguette price 5
TR, |8 sdwreuers  [sfole |
because the equation vetuens a 5 New customers 350 .
negative tustomer count heve. &l Total revenie $ 1,500
7
2 Fixed costs 5 4,500
8 Ad s 700
10 Total costs 5 5,200
11
12 Net income s (2,700)
13
4 Return on ad $ 1,400
WA b W Shesll - Sheetd - Sheetd -1 4
Ready

This is not an entouraqing net ine )
1ci5wc, but maybe Solvsc\r 5w:}l c:::\co:; with [€ Excel switthed bo Curvency formatting “;hEh \Io‘l«Em{x
a3 stenavio ‘Eha‘{: Pvcdid‘l:s bC‘H‘,C\r vesults. the ‘CO\rmula, switth this cell back to écncra ormatting
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what if analysis

Now you just have to re-
run Solver and you'll have your
projections! You'll probably get a
different answer this time.

*

Do ﬂns'

*

Go ahead and run Solver again.

Since you've set it up already, you won’t have to
make any sort of modifications to your target cells,
constraints, or any other element of the optimization
problem. The change you made is in the model itself]
so Solver will just try to maximize your profits like it
did previously, but this time with a slightly different

| model.
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projections in Solver

Solver calculated your projections

When you reran Solver, it used the same
assumptions you gave it previously, but this time
the formula outputs were all different because
you added a formula to provide a better
prediction of the number of regulars who
would buy baguettes at whatever price Solver
thinks is best. Here’s what happened:

This is a Solver solution You want to keep.

Sobeér has cornverged o the asrent soluton. A
rEnstTARES are

Solver thinks Betty should
lower her baguette price.

This is a significant projected inevease
in the number of veqular customers.

N

Net income under this
stenavio is look'mg solid.

N

hie_chld weekly_income - Microsoft Eocel u
.)r Hame  Griert Faimule Cala Eeview  View
B - e S+ N - 2500

A

1 Weekly sales

2

3 Baguette price 5 4
4 Sold to regulars I 1,398
5 New custome 350
6 T nue $ 7,582
7

2 Fixed costs 5 4,500
9 Ad costs 5 700
10 Total costs s 5,200
11

12 Net income 3 2,383

Return on ad

Solver thinks Betty should bring her price down
to $4, which will optimize her regular customer
purchases, but not any further down, which
could hurt her revenue. This configuration
represents a final best-case scenario for TV
advertisement.
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what if analysis

Betty’s best-case scenario came to pass...

...and she’s a very, very happy client. The
public reaction to her TV advertisements
appears overwhelmingly positive.

That was fantastic. I really felt like looking
through all those scenarios—especially the ones
Solver created—gave me a better sense of my

options. And wouldn't you know it? Reality fit
the model. Free baguettes for you!

All sorts of new tlients ave lining
wp for Betty's baguettes!







11 text Yunctions * x

Letters as data *

Hi there! I'm here *
to mince words....

Excel loves your numbers, but it can also handle your text.

It contains a suite of functions designed to enable you to manipulate text data. There are
many applications to these functions, but one that all data people must deal with is what
to do with messy data. A lot of times, you’ll receive data that isn’t at all in the format you
need it to be in—it might come out of a strange database, for example. Text functions
shine at letting you pull elements out of messy data so that you can make analytic use of

it, as you’re about to find out....

this is a new chapter 279



data disaster

Your database of analytic
customers just crashed!

Lightning smashed into your office and
wiped out all your hard drives, including your
customer database. No problem. Just go
get the backup disks, right?

Wrong. The guy in charge of backups

forgot to do them (he sends his apologies).
Fortunately, you have something you might
be able to use. Word is, a garbled scrap

of email sent a few days ago might have
salvageable information about your contacts....

280 Chapter 11

if T don't know who they are?

Your panicked employee

Uh, I tore this thing up and still could
not make it work. What a piece of junk.
How am I going to deal with our clients

This tomputer ¢vashed.

I£ had all Yyour tustomer data on it.




Here’s the data

That email has your client list, all
right, but the list isn’t looking so hot.
All the data is mashed together. One
of your employees loaded it and
saved it to an Excel file for you....

All the information appears
{0 be in one tolumn

of the spreadsheet.

Eath line starts

with a bunth O‘F “” /_
thavacters.. weird.

This data would be

usable if it weve Just

broken into tolumns.

text functions

* Load this!
e

www.headfirstlabs.com/books/hfexcel/
hfe_ch11_messy_data.xlsx

gi- ™ I = e umA] reenry_dets o Aiceaoh B _ =
—/‘I Heme  eed g Ly Fareinn Dt Eiviem  Viea B
| Al -3 |

EEEUWALTON, GRANT . 203431 "4040

C-A0--BEVIE- AR SRR

11
12
13
14
15
18
17
18
19
20
a1

D sasaMUNOE, [TI0L. 91 7=024° 2363

b ]
74
25
26
a7
I
g
30
31
i
1a
15
35
b
ar
1]
1
&0
41
42
41
3
a5
A

A7
EHLk N Shaet] ST |

SSANDREWS, CIERRA. &6 3518529
SSSTEELE BRVNLEE. 1786526716
SASRR0UNN, MADILYNN. 212679617
UWTILEMLILAM. 202~ 506" 6540

AP S, GABRITL. PO B0 0T 3E
sasskEY  ANTER, 9178576528
sssssBAll YARITZA. 212" 5194075
sMELSOMN, JA71 Wl T18* 3135 TF 23
FOSTER, MAKINEID, 3475 71473410
SRESALINAS PAMELA, 710" 37676007
AMATHES, IEDLAND BIT=S3A" 7431
SSgHVDE, SPENCER. 202517 1275
sMOKENZIE JAYDA, 46" E33™ 1014
SEMOORE KARLY 202~ 168114
AADUF Y, MAXIMD, 14067784820
SCLIVELARD, MIRANDA SS6=30T 5471
BCHASE MELISSA SE6™ 740" 7472
SREESE,DIEGD. 301" 634" 3751
S55sRIVERS, BRICE. 212" 716" 8642
BaEEELAWEON, NOCL. &46= 250174101

You've definitely got names

and phone numbers heve.

--_.-_-___-.-.___']E'J o L)

Plus, instead of dashes
inside the ?honc numbevs,
s55BIME, EINA, 3132181 * 7500

SEsssWHITEHEAD, KEVLA G463 345513 {:herc are as{:crisks.

553 WHITAKER, ALONDRA 46" 51 174024

S4EE THOMPSOM KAIDEN. 91 7=289" 3974 \)
S TOKES, PAYTON, 101 * 183°4320

ARNRADFORD, ALIZA, 301 3601746

EEERUEEE, BREANNA. 0T " T4 " 4570
sasssDURAN, WYATT. 0331848
s5sEHAMPTON, MYLES. G46™ 042 ™ 2079
SASIURGESS, L AURFN. J01 " 0581211
SRERaPTTERS, SHERLYMN. 301 =496~ 5474
AREWART, MOHAMMAD, 301" 011" 8468
sSREIVERS, [SABELA. B1T"431™ 1265
sESSSHARFE, CAMDEN. 917" 265™ 1355
SAsRODRIGUET, MOUELINE 646 200 2044
AREREHIWITT FAITH, E<6° T 16~ 2200
SSMALONI MALLET. 240°312°01237
EAVALENTING, ROCCO B4&8= 500" 4501

[ 1

Your messy data is all mashed together
in the same tolumn. How do you separate
the good data from the garbage?

Fawy

RANN

‘PQOQWEWR

Look at the toolbar. What feature of Excel do you
think would break this data into multiple columns?

you are here »
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text to

Text to Colummns uses a delimiter

to split up your data

Text to Columns is a great feature that
lets you split your data into columns

using a delimiter, which is simply a text
character that signifies the breaks between
the different data points. If your delimiter
1s, say, a period, Text to Columns will put
the data to the left of the period in one
column, the data to the right in another,
and then it’ll delete the period.

E Geek Bits

CSV is a really popular file format for data. The
letters stand for Comma Separated Value. For
these files, commas act as the delimiter. The format
is so common that when you load a CSV file, Excel
automatically splits the data into columns using
the comma delimiter.

Heve everything is
-ﬂll / mashed into one Column.
———— 4'
—
= — /ﬁ
o Text 4o Columns splits
s Yyour data into tolumns.

If you have more than one type of delimiter,
you might have to run Text to Columns more
than once. In this case, you have a period
acting as a delimiter, as well as a comma,

and you could even treat those weird “s”
characters as delimiters, which would make
Excel throw them out.

Hevre you tell Excel what
thavacter(s) secve as delimiters.

\__D

rCmTuuMmqu-hlei

Bt provadw beiom,

Dedmiirey
el
Sr.-!.ptm o Treal iordecfve delmiirs &5 One
-y Tt gusife: | * =)
Sace —
Lallvo i

oy o o 4

282

Thes screen lets you sef S delesbers your dain coriaes, You oan See Pee peur iet s affecied n

. - o
Oy} e ;
a9 -
Mams vt Fogelspsd Foemtus Dt Twiew Wi w - ¥
\ o - R L i
&l Al 85 r!' - == & Ly Bumin dnain
A 4 —1 - B By babves
Gt Datpinsl Retigah fl s pme o Testis  Bemdss Dudtne
Dels a1 S hsaanord || Colgmnd Doplcitss =0 :

et & Pl [atn T Kt

Canvent Test o Columing Wizard - Step 1 of 3 B ==
Thee Tent Wirard has de ermared thart vour Sais i Delested
IF thim i e, chose Keyt, or Poase the Saka by Tat Bt sewnbes your dain.
Crigaraal cain Ty
Chodcse the fie hype that best desaoribes vour data;
& [t CRArarirTs BArh &% CERT oF [Ate SETAadE rach fes.
ro-edv_-i.dm - Fudicds are sbgred in oolumng wedh spaces between gach field

£ your data points ave arvanged
—u - in Columns with the data sepavated
; b\/ spaces, ctlick “Fixed width.”

Click Finish to skip
step 3 of the Wizarc[,
which is about number
formatting.



text functions

Exercise

You'll have 4o vun Text to
Columns more than onte to
56‘{: vid 0‘(: all Your delimiters.

ﬁ SEDUFFY, MAX[MO, 24067 78638
17 sCLEVELAND MIRAMNDA BHA"492"84T1
10 |sCHASE MILISEA. 46774577422
19 sRERSE DIFGO.ID1"634"97561]

Be sure 4o tell Extel to treat
tonsecutive “s” delimiters as one,

betause You have a lot of them.

When you specify that “s” is
a delimiter, Extel will put

a tolumn o the left of
them, whith You ean delete.

Try using Text to Columns to fix this messy data. Make sure your cursor is inside your data first.
You'll probably have to run it a second time to get the period delimiter.

tie_chil_mesmy data - Mecrosoft Exed e Tl

e R x
)

Hame Inert Fage et Fomuln Data | Beview  eew

B d] [ {af® i Llear —',_—I i | - £
2] S TENR IR 4 easil = 2= =
Get Exteinad Refresh £ e | Pater . Tedta  Remave Outiine
Dats + P Lphdanced | Covamnt Oupticates 5P| =
St & Fitey Diala Tachs

Eannnifies

| Al -3

Jo | sespwnITON,GRANT. 203703174040 _ _ o

i = & B £ o i
[E==sWaLTON, CRANT 207231~ 2040 1

SSANDRE WS, CIRRRA G615~ R511
SsSTEELE, BRYNLEE 9176526716
SSSOUNN MADILYNN. 212767976373
SWILCH LILAH. 202 = 5966965
SPARRISH, GARRIFL, 703 53R AT15
sssKEY, RAVIER. 9176576525
sssssHALL YARITEA, 212751974075
5 sMELSON, JATLYM. 7183137723
10 sFOSTER,MAKENZIR. 147771473414
11 sssSALINAS, PAMELA. 7182766402
12 SMATHIS,IRELAND. 9175 36% 7421
13 s3sHYDE SPENCER 202751771275
13 sMCKENZIE, YDA.G46™693" 1014
15 ssMOORF KARLY. 20371676374

You don't need +o treat
the astevisk as a delimiter,
because the data on the
vight is a phone number.

20 | ssssRIVERS BRICE. 212" 7168642 |
21 SEERERLAWSON, NOEL. 646™ 15179 181

22 | SSaEMUNOE ITZEL. 917 8242362

27 | EEsGMS GINA.Z1I"3R1 =758

A4 ssetWHITEHEAD KEVLA Hd6™ 33476513
25 SLsoWHITAKER ALONDRA. 166114024
26 (5L THOMPEON, KAIDEN. 91 7= B89 = 2074
47 sSTOELS PAYTON.J01"16374229

J8 EsERADFORD, ALITA.I01™360™ 1 746

29 | sesALURKE EREANMA, 202 = 7404579

30 sEsLsDURAN, WYATT. N3 ™641 " 0048

31 sssssMAMPTON, MYLES.G46™ 0422075
13 | essBURGESS LALREM, I01"G&E" 1211

33 sesssPETERS, SHERLY M. 301 " 496 5674
I SESWARE, MOHAMMAD, 01 *B3 38458
35 (saMIVERS, ISABELA. 9174011265

35  ssaaSHARPE, CAMDEN.917"265" 1255

A7 sssRODRTFEURT, JAQUELINE . 6™ 300 = 3 046
38 SsssHEWITT FAITH.BAL®T1E™22B8

39 SsMALONE HMALLEE 240° 31278237

40 saVALENTING ROCCO. 6465904501

41

e sheert 73— L
Rraty

Onte we've done splitting the data up,
we ¢an £ix the upperease letters and
the asterisks in the Phone number-.

you are here »
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running text to columns

ise
Lution

Heve are your last names.

Text to Columns
did a good job-

You just used Text to Columns to break your data into multiple pieces. How'd it go?

E‘u H W) - z Ife_rh11_rmesoy_data - Microsaft Ferel = - x
= Hame intert Page Layaut Earmulas Crata Tl e iew K - X
i ‘31 | ] &) E H' i _"'_JI E"H _—g- @ | | U oatn anatyuns

| — | ; Ty, Satver

| et Extemal  Eelresh :I_ S Filtet 7 Tesll9  Hemove W Chline

Ciaka = All= . ‘o Columns Ouplrates =7 -

Cannrchons ol & Filter FBala Taals Analpin
817 » {3 S| MIRANDA %]

_ A I 8 | < | o | = E i

1 WALTON CRANT 202743174040

? ANDREWS CIERRA AR ISITAEDS Heve are Your fiv-s{: names.

i STEELE BERYMNLEE L B B P Sl P |

4 DUNM MADILYNN  212*679°6373
%HELCH LILAH 2025966969

& " PARRISH GABRIEL 7035388735

7 |KEY XAVIER 917"E5T"E520

B BALL YARITZA 212751874075

OINELSON Tl ] FIE®913= 7723

10 FOSTER MAKENZIE  347%714°3418

11 SALINAS BAMELS, 718* 3766902

12 MATHIS IRELAKD 917*538% 7421

13 HYDE SPENCER  202%517%3275

14 MCKENZIE  1AYDA A46TEAT™ 1014

15 MOGRE KARLY 02T F1A"6224

16 DUFFY MAXIMO 24067 7 5038

17 CLEVELAND [MIRANDA  Joab*a92=5471 This is the yhonc number.
18 CHASE MELISSA G467 742" 7422

19 REESE DIEGO I0L*EIS=ST5]

20 RIVERS BRICE 2127 716" 8647 3
21 LAWSON MNOFL 61673514181

22 MURDZ ITZEL 917 B4~ 2302

23 5IMs5 GINA 212*381°7598

24 WHITEHEAD KEYLA 46733456513

25 WHITAKER ALOMDRA 6466114024

26 THOMPSON KAIDEN G177RAG" 3074

27 STOKES PAYTON IN1IAI"4329

28 RRADFOIRD ALIEA ANT*IL0=1 786

29 BURKE BREANNA  202*740%34579

30 DURAM WYATT 703*041" 2648 This is a lot better

31 HAMPTOMN  MYLES 4604272072 lookina £han th

32 BURSESS  LAUREN 3017D6871211 9 than The messy

31 PFTERS SHERLYN AN1 496~ 5EATA da{:a You vctcivcdl

34 'WARE MOHAMMALD 301 *HI3=BALE ]

35 RIVERS 1SARELA 91744811265

36 SHARFE CAMDEN 917265 1355

37 RODRIGUEZ JAQUELINE S46%200° 2046

30 HEWITT FAITH 646™ 71672208

39 MALONE HALLIE 240731278237

G0 (WALEMTINE HIOCCD BETSOTA581

41

42

Woa-roW| shest] FEJ2 A0

Ready
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text functions

Uh, we need the "s” characters. They are actually
datal They stand for “stars,” and they're a ranking

of the quality of our customers. We need them, so is
there any chance you can bring them back?

Text to Columns doesn’t
work in all cases

Tor starters, you need a delimiter, or at least you need

the data elements to be evenly spaced. Here you have
neither: the “s” characters aren’t evenly spaced, they aren’t
delimiters, and there’s nothing that separates them from the
next data element: the last name.

=i e = S ==

Marms| Page o Ioom 100% Ioamto
Layeut L Full Sereen Mlensage [ telecion | BEFreeze Fanes - )
x'--'rm:nnu- ury oAt Toom
o2 ~ Gkl

1 ssssWALTON,GRANT.202%431%4040
2 ssANDREWS,CIERRA.646%351*%8529
3 ssSTEELE,BRYNLEE.917*%652*6716
4

sssssDUNN,MADILYNN.212*679*6373 *

Do thlS'

Theve's no delimiter between these two data Fields.

Better click Undo a couple times to start from scratch. Press Undo a few times to get the

data back to its original messy state,
and then look up text formulas in
Help files.

You’re going to need some more firepower for this problem.
Weren’t there formulas for dealing with text data?
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excel’s text functions

Excel has a suite of functions
for dealing with text

Earlier you used the function VALUE () to
convert text data to numbers, but VALUE ()

Heve ave all of Excel's text formulas.

is just the beginning of Excel’s text functions. & Exeed Help - = x
Excel has a whole suite of functions to deal e R M R &
with all sorts of situations in which you need to = B Seanch =
change or query text data. Byl 7 Porcmon srwrce
Text and data
Cliek here to get to the Seghcs T
veferente on text funetions. B Text functior freference)
B 25 hncoon
- W BAHTTENT frcten
b Evcel Help - - s @ CHAR furcton
) (4 (w ]
! f.ﬂ il - £ B i funcson
= B Search =
— 2 0 oot fncticn
) COMCATENATE Srcton
Function reference
@ DoLLag furcton
B EACT Rncson
Bkl el bt o B Cube |
@ FrO, FOEE furetem
Datsbase o kit maragamant a5 b Bme |
@ FOED huiton
Ergres e Enanos |
@ B hecton
lmmaton Logeal |
0 LEFT, LEFTE Ao
Lok @nd reférsnce L try |
LN, L functions
Srmpmnesl Tewt wrd dakn |
S — . @ LoweR function
_‘I';tl iz @ wm, MIDE funchions
D List of modkshest fnctions (sohabesca) & PeCRETIC Funchiom
B Lt of merbebeed fr toem (b catmgery) 0 Mo fresen
@ Where s the help for the ANOVA fungeon? © nerLacE, NERLACEE Brwtorn
. REFT furchon
s o i 2
B RIGHT, HEGEHTE Aacsors
0 sanow, SLaROHE Rnctons
@ FOSTITUTE funchon
ve a whole bunth/
Theve a T
\j i
You’re going to use a few of these to clean up o [ A
this database, and in the future when you have S AT Rnchoc
text problems that Text to Columns can’t solve, - AL Rt
you should check ouF the Help files for other et e yrm—
function-based solutions.
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* text
* J

" -1 "

Match each Excel text function to what it does. Which functions would

[13%2)
S

you use to extract the “s” characters and the phone numbers from your

messy data?

LEFT Removes duplicate spaces and spaces
on each end of text in a cell.

RIGHT Grabs the leftmost text in a cell. You
tell it how many characters you want.

FIND Returns a value equal to two or more
text cells mashed together.

TRIM Returns a number that represents the
position of a search string in a cell.

CONCATENATE Returns text from the righthand side
of the cell.
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compare Pe
* d * #*

‘wWwe unifi WH AT P
SsaLLT\QN

You were to match each Excel text function to what it does. Which
functions would you use to extract the “s” characters and the phone

numbers from your messy data?

LEFT Removes duplicate spaces and spaces
on each end of text in a cell.

RIGHT Grabs the leftmost text in a cell. You
tell it how many characters you want.

FIND Returns a value equal to two or more
text cells mashed together.

TRIM Returns a number that represents the
position of a search string in a cell.

CONCATENATE Returns text from the righthand side
of the cell.

We want 4o use LEFT () and RIGHT () to
extract our “s” charatters and phone numbers.

288



text functions

LEFT and RIGHT are basic text
extraction functions

You need to extract characters on the left side

of your cells (the “s” characters) and on the

right side of your cells (the phone numbers). _

To do this, you can use the LEFT () and ;[;:15 has the {:Exior cell vefevence
RIGHT () functions. Here’s the syntax. ere You wan extract characters.

=RIGHT (target cell, # of characters)

You’ll put a formula with this function in

a new cell, and the formula will point to This is a value o formula saying
your original raw data and say how many how many tharatters to grab.
characters to grab.

Let’s start with the phone numbers. Use RIGHT () to extract the phone numbers and display
-.se them in a different cell. Once you've done the first record, copy and paste the formula for each
EﬂRC_I row.

For the fivst argument, point Put your fivst RIGHT () formula heve.

a veferente 1o cell Al

Bgeimmst  Femdn Din Bess e

w| =

A B
ss5sWALTON, GRANT. 202743174040 1
SSANDREWS CIERRA. 546" 35153529
ssSTEELE,BRYNLEE. 9176526716 |
se26sDUNN, MADILYNN. 21246796373
SWELCH, LILAH. 202 59676969
SPARRISH, GABRIEL.TO3*5358%8735
ssssHEY MANVIER.917*657 6528

For the second argument of
Yyour ‘Fo\rmula, {:\/?c the number
s55ssBALL YARITZA 212*519*4075

of text ehavacters +o c%{:rai/
SMELSON,JAZLYN.T18%913%7723

10 sFOSTER.MAKENZIE.347*714*3418

11 sssSALINAS PAMELA 71B®376"6902
Onte \/ouIVC done ‘H\C (:'urs{: vetord, 12 sMATHIS IRELAND.917*538*7421
n =

13 'Ssil"mr._:-':;'\;crt..cuc IhF SEr =

L= BB = R BE S P S

topy and paste the £°"""la/ T4 SMCKENZIE JAYDA.646°893% 1014

rr—————————— gy

= et RS

for the vemaining vetords. -
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try out right()

Es‘oe@@e
Lution

=RIGHT (Al,12)

Alis \)us{: the fivst
vetord of messy data.

You want +o extract 12 ¢thavatters,
betause the phone number ikself is 1O
thavatters and there ave two astevisks.

The formula copies and pastes
smoothly for eath vetord.

Now you can extract
the "s” characters....

Heve's the Lormula to use. I.'T;_-. ——

\_/

You have all Your pPhone numbers/

Jo| =micanmiaL1n

A

's55sWALTON,GRANT.202*431*4040

ssANDREWS,CIERRA,.646%351%8529
ssSTEELE,BRYNLEE.917*652*6716
sssssDUNN MADILYNMN.212*679%6373
SWELCH,LILAH.202*596%6969
sPARRISH,GABRIEL.703*538%8735
ss5sKEY, XAVIER.917*657%6528

-_tju ———

st e tesom  Bas  bes e
A

i
1 ssssWALTON GRANT.202=431*4040
£ - ssANDREWS CIERRAG46= 151 0529
3

ssSTEELE BRYMNLEE. 9116526716

K\S‘muu.mu,mmurm.nz-w'i'u 73

The vaw data remains untouthed,
sinte Your Lormula is vc{:wning

éleancd-—u\? data to a new location.

= SWELCH, LILAM. 202" 596 H965
& sPARRISH GABRIEL.TO3*S38"8735
7 szssKEY XANIER 9178578528

B scossBALL YARITZA 13*51974075
9 sNELSOM JATLYN.TIS*913*7723
sFOSTEA MAKENZIE 347" 7143418
11 533SALTNAS PAMELA 718%3I76"6002
SMATHIS IRELAND 91 7"538"T421
SssHYDE SPENCER, 2025173275
SMCKENZIE JAYDA E4E"ERI" 1014
#3HD0ORE KARLY. 2022165224

sEEESE,DMIEGO. 301 "634 9751
s RIVERS, BRICE. 211" T16" 8642

sl AW SON NOEL 645 35174181
SHUNCEITZEL. 91T 8242362
#ea5IME,GINA 212" 301 *TERE
s3sdaWHITEHEAD KEVLAL 646" 33476513
333 WHITAKER ALONDRA. 64551 174024
2t THOHPEON KAIDEN. 917" 859~ 3974
SSTOKES PAYTON. 301" 36374328
sERRADFORDALITA J01* 360" 1746
sssBURKE, BREANMA 2027404573
sesss DURAN, WYATT. 01541 ~ 5848
sesssHAMPTON MYLES 64894242079
sesBURGESS, LAUREN, 301 "868*1X11
sesssPETEAS SMERLYN. 301" 496 5674
sss\VARE. MOMAMMAD 301" B33 B4e8
ssAIVERS [SABELA 9177481 %1285
sessSHMARPE, CAMDEN 91728571185
sssRODRIGUEZ, JAQUELINE B45® 260" 2946
sesssHEWITT, FATTH CHG* 7167 2288
ssHALONE HALLIE 240" 30278237
SSVALENTINE, ROCCD, S46= 550 4581

202*431*4040

20243174040
65151 =059
1 TE652*6T16
212*ATSBITH
202* 556" AIET
703"538°AT35
LTSI A58
212751074078
T1B"913°7723
3477143418
718737676502
PITT528TT42)
202"5173275
54578931014
202"2156%6224
240"677"B63E
64554925471
6455740 7422
A01"6324"9751
212"T16" 8542
S+5%351"4181
QIT=R24" 2362
2127381750
645633476513
G67611"4024
QITREG 1974
I0LTI53"4529
IN1=IE01T46
202" 74045 TS
TOITg41 9840
BB G2 =079
01%BEB*1211
301 *436° 5474
301*B33" 408
91T 4811265
9172451358
G467 200" 2946
GG 7161288
240731278237
5456759074581

You just used the text function RIGHT () to extract phone numbers from your raw data. Were
you able to get what you needed out of the mess?

290 Chapter 11




text functions

You need to vary the valves that
go into the second arqument

In the RIGHT () formula you used to extract
phone numbers, you told Excel to extract 12
characters, which works for all the phone numbers.
But the count of “s” characters varies among the

cells—from one character to five. ~two here..

s555WALTON, GRANT.202%431%4040
Heve ave four “s” thavacters 2 ssANDREWS,CIERRA.64673517852
ssSTEELE,BRYNLEE.917*652%6716
sssssDUNN,MADILYNN.212*679%6373

So when you create a LEFT () formula to
extract the “s” characters, the value of your
second argument somehow needs to vary among
the cells.

...and ‘Fivc hcv-c,

» Create column headings, because you'’re about to have a number of
Emh'e columns. Right-click on the 1 button to the left of the first row, and tell
’ Excel to insert a row. Then type some column headings.

Sort your data by column A. This will mostly group together records
that have a similar number of “s” characters.

In column C, type the number of “s” characters in each row. Since
similar records will be grouped together, you should be able to copy and

paste.

© 0 0 o

Finally, in column D, create the LEFT () formula that will return the
“S”

characters. Have your second argument refer to the number you just
created in column C.

Be sure to add tolumn Put Youwr LEFT () Lormula here.

headers in Your new row. \
iy =] . -
2 - il Wi L iy, Pals e - -
s .
A B c o F X
1
Sort Your data and 2 sssEWALTON,GRANT,202%431 %4040 aozazcaoan___ ]
w 3 ssANDREWS,CIERAA S4A=3C1*852G B36=351"852%
£YFC ‘Ehc NAMBCY O‘F s 4 =2STEELE BRYMLEE.Q17"652"6716 S17*652*6716
ChaYaC'{',CV‘S in 'H’\IS Columy\_ 5 sasssDUNN MADILYNN.ZL2Z®679%6373 11276796373
& SWELCH LILAH. 707* 596 6569

202 SPE"HIET

=kigegT
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using left()

You just created a column full of numbers representing the “s” character count in each cell. Then
. you created a LEF'T () formula using that number to extract the characters from your raw data.
15e How did it go?

Lution

Heve are Your tolumn headers.

This data is sorted b\/ Your 0\ri5'm3| tolumn.

LT . Feps

Heve's the formula You ncsi/
BB FAG" TR
BA6 A9 5471
= 377143418
=LEFT (A2 C2 e SATHIS, IRELAND, $17*538° Ta21 FUFEEIA" T2
7 ) sMCKENZIE, JAYDA, B4 8°B93% 1014 B8 893°1014
SNELSON JATLYN. 71879137723 7189137723
sPARRISH GABRIEL T03'S38"B735 TOI*EIR"HTIE
sREESE, DIEGO. 301" 6345751 3016345751
10 ssANDREWS, CIERAA G4E* 351 EE29 G465 3I51"E529
11 ssBRADFORDLALIZA 301%360" 1746 301735071745
12 seOUFFY,MAXIMO, 2407677 "B638 240"6T 78638
E HALLIE, 240" 31278237 240731278237
14 ssHMOORE BARLY. . 20221676224
15 - s=RIVERS [SABELA 177481 %1265 TAB1T1265
. 16 ssBURGESS LALIREN, 304 "863~1211 A01°8
Thc ‘("okmula COFICS 17 #siBLURKE,BREANNA J02*740°4579 2027404579
d . 1B sssHYDE SPENCER J02"517°3275 2025173275
an PQS{‘,CS with 19 swRODRIGUEZ, JAGUELINE 626" 700°7946  545°790%2945
no \robl 20 ssSALINAS PAMELA 718" 37656902 TIA"3IT6 6202
P em. 21 s:S[MSGINA 2127381595 2A2*3I1*7508
22 s EY, XAVIER BIT*65T 6528 HTTEST 6528
23 st HUNCZ TTZEL. 9178242362 SUTTEIA*2362
2% ssssRIVERS, BRICE. 2127168642 212*T16"B542
25 s:ssBALLYARITZA 2127519*4075 212"5197407%
26 stesDUNN MADILYNM.2 126797 537] 212"6T9 6373
2T eststDURANWYATT. 703041 =9848 TOI*94 10848
28 cecetHAMPTON MYLES. 64659422079 B6=942%2079
28 exssSMARPE CAMDEN. 917=265"1355 SFLT=2E5=1355
30 szsssHEWITT FAITH.G46° T16° 2280 G55 T 167 2208
31 sssssLAWSON NOEL 8463514101 Ba6 1514181
£ 32 sstssPETERS SHERLYM. 3014985474 01496 5ATE
Now ou have {:wo da{:a chMCh{‘,S rom 13 ssssWHITEHEAD, KEYLA 646733476513 GA6*134"6513
\/ | 34 szssTHOMPSON, KAIDEN. 917 BE5" 3974 FFEIIGT
SS da{',a c%{',Y'aC{ZCd. 35 sxsWALTON, GRANT 202*431*4040 202*431 4040
Your vaw, messy
38 smsWHITAKER ALONDRA B46°A1174024 846761173024
37 ssSTEELE BEYMLEE S17*652° 6716 DUFTEE2ETLE
38 suWARE MOHAMMAD 301"533"8463 301°833"B468
35 sSTOKES PAYTOM, 301" 36374329 30135374329
A0 ssVALENTINE,ROCCD, 545 5904581 G456 59074581
41 sWELCH,LILAHL 202" 5967 6960 202" SR57ERGR
a2
b i) . |

- )
Yo e hmie et b §ore [t's easy to ¢opy and
tai -z i b - S‘Ea C £
A B £ b paste the Star Coun
1 Original Phone Star Count Stars 1 ™.
2 sCHASE MELISSA B4R F49° 7422 BAESP4G0 1422 1 Val“cs as \/ou wrl{',c {-’hc
3 sCLEVELAND MIRANDA. b6 852" 5471 Ba6"a92 5471 1
4 sFOSTER MAKENZIE 3477143818 3aFeTia" 3418 1
5 sMATHIS, IRELAND. 917538 Ta21 FITAEIFa21 1
& sMCKEMZIE JAYDA G46*E93°1014 B46*893°1014 1
7 sHELSONJATLYN.T18"913*7723 T18%913°772% 1
8 sPARRISH GABRIEL. T03*538"B735 7035188735 1
9 sREESE,DIEGD.301'634*9751 I01*63I4"575] 1 H
10 ssAMNDREWS, CIERAA C4E=35L"ES2D G457 351 "8529 2 Th|s co'“"‘h ShOWS ‘H\C humbcv' O‘F
11 ssBRADFORD ALIZA J01"360"1746 3017350% 1745 F S{a 1
12 seDUFFY,MAXIMO, 240677 8638 240"6TT 8638 2 s in caCh row 0‘(: YOUY' da{:a
13 ssMALONE HALLIE 2403128237 240"313"823T7 2
14 ssMODRE BARLY.202"J16" 6224 202"NE"EZI4 2

et e e e (R g B ey
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text functions

Business is starting to suffer
for lack of customer data

That data you’re working on is really
important, and without it your employees o
are starting to have problems.

Hate to bug you about this, but I
need our customer datal Right now, I
can't get in touch with anyone, which
is seriously hurting business!

Better punch through those first and last
names really quickly!

___i:: W
You know, because you already extracted
values on both ends of your raw data, it’d sCHASE , MELISSA
be nice if you could use that information

to get the name out. It'd be nice if you
could use the data you've extracted to
trim the ends off of your raw data.

. You tould use

a LEFT ()
l£ \/ou had a (:o\rmula ‘E\na{: ‘bold ‘ povmula here...
you the length of things... HASE ,MELISSA

Let’s use the stars and phone fields to L"ahd 3 RICHT

whittle down the original. That way, formula heve.

breaking apart the last name and first
name will be easier.

This will be easy to break apart. ’\_
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nesting text formulas

The LEN () function returns the number of characters in its argument, and it can help you
extract the names from your raw data.

Exercise

1€ You give LEN () @ text value...
=LEN(“George”) You can type text
m or use a velevente.

Georgle

2 3 4 6

<—J it will £ell You the number of

tharacters in that value.

Create two columns for transitional messy data. In the first column,
you’ll peel the phone number out of the original data. In the second
column, you’ll peel the stars out of the original data.

Crca{:c these ‘{:wo tolumns.

1F] =

C D E ' F

ar Count 5Stars MESSf 1 Messy 2

1s
1s
1s

You've going to use
these tolumns to tlean

up Yyour name data.
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text functions

Write a function that takes the leftmost characters out of the original data.

How many characters? An amount equal to the length of the original
data minus the length of the phone number. The second argument
of your LEFT () formula should contain another formula that makes this
calculation.

LEN (A2) is the length
of the original data.

of the phone number-.

LEN (B2) is the length

013 8

Ol - § he_rhll_memzy dds - Mormeft Lice
i [[r et Faigd Layost Whimadan Dats Brvisw A
E2 # _ &
A B c D
1 Original Phone unt Stars
2 sCHASE MELISSA.G4G™749%7422 G46¥ 74977422 1s
3 sCLEVELAND,MIRANDA.646*492%5471 646745275471 ls
4 sFOSTER,MAKENZIE.347*714%3418 347%714%3418 iz
5 sMATHIS IRELAND.917%538"7421 917*538% 7421 1s
6 sMCKENZIEJAYDA.G46%B93*1014 646*853*1014 ls
7 sMNELSON JAZLYN.718*913*7723 718%913%7723 ls
B sPARRISH,GABRIEL.703*538%8735 T03*538%8735 1s
9 <=REESE,DIEGO.301*634*9751 301*634*9751 1s
asv w shest) 7 JERRSSESTNRETTER ST i
Aracy

Put the formula for
a\ucs{jon 2 heve...

Now write a function that takes the rightmost characters out of your
new value. How many? An amount equal to the length of your new
value minus the length of your star value.

...and Pu{: the formula
for question 3 heve.
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len() and left()

You just wrote formulas to extract the names from your raw data. How did it go?

.

15e -

- o

Lution his is the mumber of chavacters in the cell
minus the |cn3{:h of the Phone number-
Heve is your Livst formula. /N
=LEFT(A2,LEN(A2)-LEN(B2))

ot & B T PET—

e e e e o
— =3 | TR LM AT L) )

A ] E

1 Drlgunal Phone Star Count Stars Mesay 1 [Mes)
2 sCHASE MELISSA. 646774977422 646774977422 1

3 sCLEVELAND MIRANDA, 64649275471 E46%492%54T71 1s

4 sFOSTER MAKENZIE.347*714%3418 34771493418 1s

5 sMATHIS IRELAND OLT*538%7421 Q917538=7421 1%

& sMCEENZIEJAYDA.6G46893*1014 E46*893*1014 1s 1

7 sKELSON JAZLYN.718%913%7723 71879137723 1s HCY‘C 1S \/ow raw da’ta

& sPARRISH,GABRIEL.TO3*538*5735 703*538~6735 1= -

9 sREESE,DIEGD.I01634%3751 I01=63475751 14 with the phone number
10 ssANDREWS, CIERRA.646%351%8529 BAE*351%B529 2 58 C|Cm€h‘[: vemoved.

11 ssBRADFORD.ALIZA. 301*360"1746 301"36{)"‘1?4: 2 =5
e | RS L A =5

Heve is your setond formula. —
=RIGHT(E2,LEN(E2)-LEN(D2))

aw dels - bl ast So ol

a

=]

w
B c D E F G

a Star Count 5Stars Mezsy 1 Meggy 2
74577422 1s scmsr.umssn..m 1 This value is equal to the
49275471 of :
Z number ot thavacters in

[
n

714*3418
tell EZ minus the length of

S38*7421
B93*1014 the “s” tharatter element.

913%7723
538"8735
6349751
351"8529
F6Rtlids

N

t;m'.’ﬂﬁl.hhlfl.ﬂ

Now You have an almost—¢tlean value
consisting of the tustomer name!
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This spreadsheet is starting o get large!

The spreadsheet is getting complex, but
we’re making lots of progress. Go ahead
and copy/paste the two formulas you just
created for the remaining rows in your
spreadsheet.

These are in{:ermcdiary
ereated to ¢lean Your data.

text functions

values \/ou'vc

R W
T
rat = LS

1 Drgnd
I RS LD AT T

§ LV M A

Heve's your ¢lean data so far.

T1 sl RSO, RO 5887 35
YD eiia IR, S vl 3077800 L5
ERITL ] LALLAL TLA AR L
N L
h A T CHANT 0 4118040

I T AL ] 405
W7 e TTINLE, BARALT &7 05
T ETVRAAL MDA A, 0L L TR S
¥ wHTENE i BATTER. 321~ 22T 2]
sl i FMTTIAG, RO O el G 451
AL LML AL T T R

— b bd Pl S Des b L
i PARTTLEEMETAY - (TR T o
& 1 [ [ 3
ey 1 n
CHAAE W P
L VLA A LN MEATCA
OETER, MV ROETER, MAMIRIE
ATV, LA WAL T, LA
EMEENETE, MR BRI, 1A,
LSO, LT AL SORL 1T TH
R LLAIRILL AL LADRILL
LSS0 PR, D
Sk W, DR ARDRE ., C1F Rk
SRS DD ALITA BRADHOSD ALEZR,
et WY, LRl ST AT
AL L HALLEL L AL
RAMOCRE, ALY AACORE, KARLY
AT RS SR PR R
FURCEE LA
PURNT DRTAMRA
I DL SN
T
ol ks, PR
SIS, G
wT Xk
MUNOE
RIVERS, BOCE
Sl VART A
s AT FalTi
N SO, O
i AT T R
BT T HLALRL TLA
s THOMES 0% CAIDERL
e 1 AT L T AR
SR AL AL e AR AL
] SLTTEEI"ETIE Tas s TTENLE, STYRALT STITLE, WL
1R 3 am TAWAL M ARG, AL AR
s SETERE L PATE WSk BT
T L ERTE BT ALEAT
i el v —
T a \ foc

You need a way to extract the last name
from the data you created in column D. It
seems clear that you can use a LEFT ()
formula, but you need to create another
formula-based argument to specify the
number of characters to grab.

You need a formula that will state the
numerical position of the comma.
When you use it as your argument, your
LEFT () formula will know just how
many characters to grab to return the last
name.

Next step: extract the last names.

What formula will state
the numerical position of

tlle comma?

you are here »
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introducing find()

FIND returns a number specifying
the position of text

FIND () is a function that returns a number
that states where a search string can be found
within a piece of text. Say you were looking for
the position of the text “x” in the expression
“Head First Excel”.

This argument has the text (or a rc«ccrcm:c )

This arqument is the text you've looking for. the text) that contains what you're looking for.

=FIND(“x”, “Head First Excel”)

Extel looks at eath thavacter in the
cell and tells you wheve it finds the
fiest instante of the seareh text.

Head First Excel

1 2 3 4 5 6 7 16

Each chavacter in the cell has
3 number assotiated with it
Here, “x” is in the 13¢h place. .

The FIND ( ‘:uné‘{',ion veturns £his number.

Why would you need a function like this? Well,
for starters, you could use it in conjunction
with a LEFT () or RIGHT () formula to
extract a number of characters that varies
from formula to formula.

Let’s use FIND() to extract
our Last Name field....
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text functions

Use FIND () inside your LEFT () formula to specify the position of the comma, telling
LEFT () how many characters to grab to return your Last Name value.

Exercise

Combine LEFT () and FIND () into a formula that extracts
last names from column F.

e Copy and paste for each line of messy data.

FIND () should look for the tomma in eell F2.
Put Yyour Lormula in a new Last Name eolumn.

rﬁé"] =N RN 8 M{_ch]l_m\vw_data Microsaft Excel / = x

— Home Inserl Page Layoul wrmulas Diata Review Wiew 'S - B X

!_ &2 - A /

7 — j = / .
‘Messy 2 Last Nam

CHASE,MELISSA.
CLEVELAND,MIRANDA.
FOSTER,MAKENZIE.
MATHIS, IRELAND.
MCKENZIE JAYDA.
NELSOM,JAZLYN.
PARRISH,GABRIEL.
REESE,DIEGO.
'ANDREWS,CIERRA.
BRADFORD,ALIZA.

A4 P R A
Hod b W Shesell < Y3

Ready | aom

o Ly
LoD NO U S WN -

Make your FIND () expression

the setond argument of You might need to add or subtract a

Your LEFT () Lormula. chavatter, so that you don't actually
intlude the comma in your Last Name field.

you are here »
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more nesting

[ ] 5 Bie_chl] meviy dea - Biciosol) Face ~. - ®
- FHome Ty Pags Lipsat Fairsulng Ol [[TET ST PR " -
Gl - i | =LEFTIFLFIND{"." F2)-1]
E G
1 Messy 2 Last Name
Z CHASE,MELISSA. CHASE
3 CLEVELAND MIRANDA.
4 FOSTER,MAKENZIE.
S MATHIS, IRELAND.
SN I
Measy

Now your Last Name has been extracted!

You just combined two formulas to get your Last Name field. What happened?

the vesult, so You need a Lormula
that will extlude the tomma.

chSe
utio
L t‘ N This formula searehes for the tomma,
and it veturns the last name...
o) L 5 Bhe chE] meviy dets - Blicinsed e - = %
- Fome Inaad Fage Lapoot Faimulng Dats Hrara Wi u - & X
LT3 . A | =LEFTIFLFINDY"." F2]) E
F G F
1 Messy 2 Last Name '
2 CHASE,MELISSA. CHASE
3 CLEVELAND,MIRAMDA.
4 FOSTER,MAKENZIE.
5 MATHIS, IRELAND.
6 MCKENZIE JAYDA.
ModkoM | shesr) ST ':'—
Meady

Nl ou have o do is subtract 1
(:rom the value of Your FIND ()
‘('\ovmula, and \/ou\r tomma is cxcludcd

=LEFT(F2,FIND(",",F2)-1)

That LEFT/FIND formula is cool and
everything, but wouldn't it be easier in this
case just to use Text to Columns? We have
a simple delimiter here, why not use it?

=LEFT(F2,FIND(",",F2))

..but it also intludes the tomma in
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Q} Wouldn’t Text to Columns be an
easier way to deal with this problem?

A: Text to Columns is definitely quick and
easy. You could use it in this case.

Q} So why didn’t we?

A: Whether and when you use Text to
Columns versus formulas is really a personal
preference, and there is nothing wrong with
using it here. But there is one big, fat reason
to use formulas primarily.

Q,: Because it’s the harder way, so it’s
easier to show off?

A: Not at all! You'd always want to use
formulas in situations where you think you
might want to go back and trace exactly
how your clean data was derived from your
messy data.

Q} Why would you care? As long as
the clean data works correctly, aren’t you
in good shape?

A: If you have messy data that has a
single, simple pattern to it, you probably
wouldn’t have to go back and see how
you derived your clean data. If every data
point is separated by a delimiter, and you
run a Text to Columns, you probably won't
have problems with your cleaned data not
squaring with your original data.

therejare no
Dumb Questions

Q} But if the original data is
complicated, it’s a different story.

A: Exactly. The customer data you
salvaged from the email has several patterns
to the messiness: the first two fields (stars
and names) aren’t separated by a delimiter,
the last name and the first name are
separated by a comma, the first name and
the phone number are separated by a period,
and don't forget the asterisks inside the
phone number.

Q: The data is really messy.

A: And because it's so messy, you've had
to do a bunch of things to fix it. In creating
the big, formula-filled spreadsheet you used
to clean the data, you've also set up an
audit that you can review if your clean data
doesn’t match your messy data perfectly
later on.

Q} But there are still a lot of cases
where | need to use Text to Columns,
right?

A: Totally. Cleaning messy data—which
all of us have to do at one point or another—
is about finding the boundary conditions
between your individual data points. And
those boundaries are usually delimiters of
some sort. If it's not a comma or a period,

it might be spaces. So most of the field of
cleaning messy data involves identifying
those boundary conditions and making the
software split the data using them.

text

Qj Which is what Text to Columns
does.

A: Right. And if you run it over and over,
Text to Columns can usually make some
pretty complicated breaks. Just remember
that you sacrifice the ability to go back and
tweak the formulas you used to get different
results. Once you run Text to Columns on
data, it deletes the original data and leaves
you with new columns.

Q} | think that on the first name, which
is the last data field we have, we’re safe
to go with Text to Columns. By now, all
the formulaic work we’ve done to break
up the original mess has made what’s left
pretty simple.

A: Then go right ahead and use Text to
Columns!

Can you run Text to

Columns on column
Messy 2? What
I\appens when you try?
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limits of text to columns

Text to Columns sees your
formulas, not their results

There’s a little snag when it comes to running this

operation on the data you created in the Messy 2 column:

Criganal dals type

Text to Columns Frevies of sekected dats:
is {:v-\/ing to break
up this text!

N

1 =RICHT (E3, LEN (X2} ~LENI(DZ) }
I =RISHT (E), LEN({E3} -LEN (D33 }
4 =RICHT (L4, LEN(E4 ) -LEN (D4 }
§ RIGHT (D5, LN (E5) =LEN (D% )
& SRTGHT (D6, LEM {E6) ~LEN (D€ }

Text to Columns does what it says it does: take text
and break it into columns. But here Excel wants to
treat your formulas as text. This won’t work: you need
to take the formulas and render them as values.

Paste Special lets you
paste with options

Paste Special is a fantastically helpful operation in
Excel that lets you copy something and then—rather
than paste an exact copy of the original—paste a
modification of the original.

You can use Paste Special to paste the values that the
formulas you’ve copied return, rather than the formulas
themselves. And that is just what you need to do with
your Messy 2 column data.
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(et Tk 15 Colkenrss Whessd < Srep L oF 3

The Texf ‘Wizerd has delermned thal your data s Delmiled.
IF o i correct, choose Peext, of chotse the dats bype ot best degobes your dan,

Choote e Se type Thal best describes your dalac
@ Deimited, < Craradters sch a8 comman o ke separ ale each i,
Foosd madth - Pields sre algned in columng with SpacEs betmesr each feld

Co‘?\/ Your Lormulas and
elick on this drop box...

Hcrc are some
Paste S\?cual
oy{:’nons.

oS e
=1 LSt

Y

L Copy
| Paste

| Format Painter

|J | Pamte

Fommulat
Faste Yalues
Ma Barders
Iranipose

Paste Link

4N Paste Sperial..

& Paste s Hypedink
_ﬂ &5 Pecture

Home Inzert

H;)S look'ma a{; \/our
‘(:o\rmulas, not the
vesults of those
formulas, which is
what You want.

...then thoose

Pachc Values.




text functions

In order to run Text to Columns on your Messy 2 column, you need to Paste Special > Values its
contents to a new column first. Do this and then run Text to Columns to break your first and last
names apart while getting rid of the comma and period.

Exercise

Copy this data.
sor heve (

Pu‘{: \/OIAV‘ turso _'ET“\ bed - 0 = he_chll_meawy data - Micrasoft Exeel = = | X
and thoose Paste I :‘) ;
g‘?téial > Valucs. - Hnme Inaert Page Laynut Farmisla Data Hewrw Vitw g - = X

. | ¥F ok = = Ed- | 5 | D5 Data anais

o1 IR R URREES glife o j=fes eI

Ceet External  Refresh il Soat Filter 7 Textto  Remowe “ Chutlime
Data = Ay = ZF || Columns Duplicates =87 =

Connecion Gort & Filter Diats Tosls Analysis
) -’ i J | =RIGHT{EZLEN{E2)-LEN[D2))

io
Hiu:iw 2 a V/ Last NL';IIIII: | . : ' }ji

1
2 [CHASE MELISSA.
3 |CLEVELAND,MIRANDA,
4 |FOSTER,MAKENZIE.
MATHIS, IRELAND.
MC ; -
MELSON,JAZLYN.
PARRISH, GARRIEL.
9 |REESE,DIEGO.
10 [ANDREWS,CIERRA.

11 |[ARADFORD, ALTZA.
Thcn run Tc*(: ‘l‘,o Columns 12 |DUFFY,MAXIMO,
on Your new data. 13 [MALONE,HALLIE, 2

14 [MOORE KARLY.
\\ 15 [RIVERS,ISABELA.
16 |B .
17 |BLIRKE, BREANNA.
18 [HYDE,SPENCER.
19 [RODRIGUEZ, JACHUELINE.
20 |SALINAS, PAMELA.
21 [SIMS,GINA,
22 |KEY, XAVIER.
23 [MUNGZ, TTZEL.
24 [RIVERS, BRICE.
25 [BALL YARITZA.
26 [CHINN,MADTLYNN.
27 [DURAN,WYATT.
28 HAMPTON,MYLES.
29 [SHARPE, CAMDEM.
30 [HEWITT,FAITH.
31 [LAWSOM,NOEL.,
32 |PETERS, SHERLYM.
WAk b Shesil P35 & i
Ready

Be sure to label your new tolumns.

you are here »
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paste special

Es‘oe@i!je
Lution

Paste your data heve.

Text o Columns has no problem

MERTNT L, JAYTA.

veading Your data this time avound.

Tell the dialog box to use {:hc/x

tommas and the peviods.

Now You Finally have your
names extracted/

Heve ave Yyour new ¢olumn headings.

You just ran Paste Special > Values to make your data ready for the
Text to Columns operation. What happened?

oy e
'—"/ Fizma nsen Pagr Lagout Formuan
=

B

FOSTER, MAKENZIE.
MATHIS, IRELAND,

NOLSON, JATLYHN
PAREI G (A

b_-;) H - 5 ke thll merry dets - bWecrosef Excel — - x
- Home Fapge Layout Formuis Data Rorvies Wi W82 X
. . —| i i o - | s Py 0uiasneyin

3 I_ AlE " et = 3
-‘-:-} Lo ! 13 - = [ Ty Sabrer
Git Demsl  Hefreh ) Fates o Testtn  Ramove g Dhtlirse
Dot A= = Y Columni Duplicates =2~ .
Eonmertion Mada Taoh Analpin

H2 -
F \u\ I 1
1 Massy 2 Last Nama = Last Name Farsk Namg
2 | CHASE,MELISSA, case  [ouase Jmmlissa
3 CLEVELAMND MIRANDA, CLEVELAND CLEVELAND MIRANDA
4 |FOSTER,MAKENZIE, FOSTER  FOSTER MAKENZIE
& MATHIS, IRELAND. MATHIS MaTHIS LRELANDY
& MCKENZIE,JAYDA, MCKENZIE  MCKENZIE JAYDA
7 | NELSOM,JAZLYN, MELSON  MELSON JAZLYN
& PARRISH GARRIFL. PARRISH PARATSH RIFL
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text

Looks like time’s running out...

From: Employee
To: Head First
Subject: That database...

Dear Head First,

Wow...she’s starting You know, could | get that data? |
£o aet worked up/ know fixing it up is a pain, but I'm

starting to get angry phone calls from
customers who are wondering whether
we’ve forgotten them. It’s getting really

rough.

There’s still time to patch things up Better take cave of 4his.

with everyone, but not much. Can | get \J
that data?

—Your Employee

You've successfully extracted all your data from the original mess, but in order
for your employee to use your work, you'll need a perfectly clean version.

0 Fix the case of your names. Use the PROPER () function to make
your names look like This rather than THIS. Look up the function in
Help if you need to learn how to use it.

Change the asterisks in the phone number to dashes. Use the
These s{:c‘?s will SUBSTITUTE () function, looking it up in Help if you need to.
?cr(:cc{: your work.

e Copy everything to a new sheet with Paste Special > Values.

e Delete the columns you no longer need from your new sheet.
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new text functions

You just went through the final steps to fix your data so that your
employee can use it. How did it go?

e
LutiON

c Fix the case of your names. Use the PROPER () function to make
your names look like This rather than THIS. Look up the function in
help if you need to learn how to use it.

This formula is \a\rcﬂ:\/ sim\>|c—i{: Jus{; {akes one argumcn{:- \

:L'_‘l' = M hite_chil _memey_duta - Meckasoft Evcel ey - x
=PR°PER(H2) i -)l Fome T : Fpe Layuul Feamulay [+ Ewwnew Wi o = = '_
J2 = _' .E | -I'HUI'ER|H2| 1;
H 1 ] K
1 Last Name First Name Last Name First Name
You tan ¢topy 2 CHASE MELISSA [Chase _ |Melissa
and paste this 3 CLEVELAND MIRANDA  Cleveland Miranda
‘(:ormula 1cor all 4 FOSTER MAKENZIE Foster Makenzia
the name values. 5 MATHIS IRELAND Mathis Ireland
& MCKEMNZIE JAYDA Mckenzie layda
7 MNELSON JAZLYN Melsan lazlyn
& PARRISH GABRIEL Farrish Gabriel

e Change the asterisks in the phone number to
dashes. Use the SUBSTITUTE () function, looking

it up in Help if you need to. The second and thivd arquments

/ are what you want to veplace and
what You want to veplace it with.

Here's SUBSTITUTE () in ac’cion.\

=SUBSTITUTE(B2,"*","-")

‘i =~ K - ffe_chll_mreecoy_ dets - Microsoft Taced _

:II

sams asn Fagd lapondt Feamulan Dats Hewiew Wl

T =3 | SSUBSTITUTE(RZ™","")

H 1 J K L

1 Last Mame First Name Last Name First Name Phone
2 CHASE MELISSA Chase Melissa Gdh-749-7422
3 CLEVELAND MIRANDA  Cleveland Miranda 6d6-492-5471
4 FOSTER MAKEMZIE Foster Makenzie 347-714-3418
5 MATHIS IRELAND Mathis Ireland 917-538-7421
& MCKENZIE JAYDA Mckenzie Jayda 646-893-1014
7 NELSON JAZLYN MNelsan Jazlyn 718-913-7723
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text functions

e Copy everything to a new sheet with Paste Special > Values. /—\

o

These tasks are pretty
straightforward.

Delete the columns you no longer need from your new sheet. w

e chll_rmessy_dsts - Micrcuch Dacel -

1]

Rewew  Virm

Hevre’s Your pevfect new set of datal

This is exad:l\/ what You need.

@ o
- Home  faed  Pagelapset  Pormn
Al -3 S| Last Name
A -8 c

1 |Last Mame Fest Name Phone

7 |chasa Malinia E45-740-7432
3 |Cleweland Miranda Erih-492-5471
4 |Foster Makenzie  347-F14-3418
5 |Mathus Treland 217-520-7421
6 |Mckenzie  layda GAG-H93- 1014
T |mecleon Jazhm T1E-913-7723
B |Parnsh Gabwred T03-538-0735
%@ |Raese Dheqo I01-634-9751
10 |andrews  Ciedra E45-351-8529
11 |Bradford  Aliza 301~ 3601746
12 |Dufty Maximea 240-677-0618
13 |Malone Halie 240-312-8237
14 [Moodo Karly 202-216-6224
15 |Pavers Isab=la @17-481- 1265
16 |Bmurgess  Lauran F1-A5E-1211
17 |Burke Breanna 202-740-4579
18 [Fryde Spencer =51 T-2275
19 [Rodnguaz  Jaqualne  B46-290-2046
20 [Satinas Pamola T18-376-6902
21 [Sims Gina 212-381- 7508
23 |Kay Mavear e17-657-6528
3 |Murnoz el Q17-R34- 3363
24 |Rivers Brice 212-T16-9642
25 |mall Yaritza 212-515-407%5
26 |Dunn Madiynn  212-679-6373
27 |buran Wyatt TO3- 94 1-2848
28 |Hampron  Myles BAB-942- 2079
22 |Sharpe Camden @17-255- 1255
0 |Hawirt Faith G46-716-2 708
31 |Lawson Rl G45-351-4181
3z |Peters Sherbyn M1-436- 5674
17 [Whitehaad Kayla E456-134-5512
M [Thompson Kaiden G1T-889-3974
35 |walton  Grant 202-431-4040
16 |Whitaker Alondra  646-611-4024
a7 |5tecle Bryriae 17-652-6716
18 |ware Mobammad $01-833-8968
19 |Stokes Payltan 013534329
40 [valantina  Rocco G465~ 590-4501
41 |welch Lilah 2- 596- 5369
42

43

44

ax

_M o b M| Shestl | Sheetd )

Aeteit Srclinatin and precl BNTEE or thadee Fadte

W|[=]

you are here »
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text formulas triumphant

Your data crisis is solved!

This chapter started off with a
real mess: you received a pile of
jumbled-up data, which was all
you had left of your customer
database. But with the help of
Excel’s powerful text formulas, you
fixed that messy data right up.

We're back in business!

The spreadsheet started as a mess..

...and now it shows Your progress
as you tleaned it uP!

AT, L B 1] RO
A [P, L0 8. 1 0 P
R e e R

el pag oLk
G e T
LR, DL il b L
L k]
sl BB LA, 017 =1

am e

g LT]
LA, ; T ie]
WAL P CRAMT 3550k < 4 L £ Eo Has
B at LT T S L £ T aaT L (s
v L oML L PR i i SHALL ST
AL M AL L SR R LR
" " FTmLL e 10m
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12 pivot tables * *

Hardcore grouping

Such glorious stuff. But

everything rides on the boxes

I put it in. Did I choose the
right positions?

Pivot tables are among Excel’s most powerful features.

But what are they? And why should we care? For Excel newbies, pivot tables can also be
among Excel's most intimidating features. But their purpose is quite simple: to group data
quickly so that you can analyze it. And as you’re about to see, grouping and summarizing
data using pivot tables is much faster than creating the same groupings using formulas
alone. By the time you finish this chapter, you'll be slicing and dicing your data in Excel

faster than you'd ever thought possible.

this is a new chapter 309



new analysis needed

Head First Automotive Weekly needs an
analysis for their annval car review issue

Head First Automotive Weekly has signed you on to
help them create some table visualizations
out of their annual car test data.

The magazine’s readers are serious data
junkies; they just love looking at stats on all the
cars available. On the one hand, it’s great that
you have such passionate readers, but on the
other hand, it’s kind of a drag that you have to
slice and dice the car data in so many ways in
order to satisfy them.

This is going to be a big project, so you'd
better brew up a pot of Starbuzz coffee. I
need you to summarize, slice, and dice the ca

mileage. Why don't you start there?

data in every way you can. Especially the cars’

r

¥

*

Load this!

www.headfirstlabs.com/books/hfexcel/
hfe_ch12_pivot_tables.xlsx

Heve's the vatings data.
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pivot

N .-g-,&arpen your penci
"N The editor has just given you a pretty broad request. Using the
: fields in your data, come up with four ways you might group

and summarize the MPG (miles per gallon) information. One is
provided for you.

(2]

(5]

o

Describe some of the steps you'd have to undertake to
implement these summaries using formulas. How long do
you think it would take to do all this?

Put Your answers in the blanks.
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brainstorming

N ;{ﬁrpen your pencil

«  golution

You just brainstormed a bunch of ways to summarize the data on
the basis of MPG. What did you find?

o The average MPGs arouped by Make and Type.

e The average MP§ of SUVs under ,”4’0,000.

Describe some of the steps you'd have to undertake to
implement these summaries using formulas. How long do
you think it would take to do all this?
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pivot tables

You've been asked to do a lot
of repetitive operations

There is complexity in these data

summaries that you’ve envisioned. Theve ave 3 bunch of dilfevent but it's the same basic se +

tombinations to Your 3rou\>ihgs... 0‘(" ‘("uhC‘EIOhS that )'ou'\rc
applying over and over.

You can slice the data in a million
different ways, and it could take
forever.

But there’s simplicity as well.
These summaries basically have you
doing the same sort of operation
over and over again: applying
formulas to various groups and sub-
groups of data.

Wouldn't it be dreamy if I could do
all these operations more quickly?
But I know it's just a fantasy....
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meet

Pivot tables are an incredibly
powerful tool for symmarizing data

How do you group data in a bunch of

Raw data

different ways and summarize the groupings

with formulas? The best approach is to S o

use Excel’s pivot tables. Pivot tables are an uppose this is Your data.
extraordinarily powerful feature of Excel

that let you quickly and visually run these

operations. Here’s the basic idea behind how

to make them.

Eath one of these ellipses is a spreadsheet
cell with a data point inside.

N

Field1 Field2 Field 3

00000000000
i

What you want to do is take your data and put the

different fields together into a new summary table.

Pivot table

Heve's your pivot table.

N

You want your data fields grouped

N into each of the boxes in the Lable.

Drag one of your fields to the row blank. This will
show unique values from that field as row elements.
That is the sort of grouping that takes place in pivot
tables.

In the pivot table dialog box, drag
a field into the vow blank.

Pivot table

)

L

Grouped

N, Field 1 / =

~L

LCOUCCOUOCE

from Field | in this

314

Now theve ave onl\/ the unique values

tolumn.




pivot tables

Next, you do the same thing for the
element you want to represent in your
column. Drag the field name into the
column blanks on the pivot table.

Drag Field 2 into Your tolumn blank.
Do the same {hihg for columns.

x Field 2
| —

Field 2 [

Pivot table Grc?uped y ——
CLRC O C D C C o

Field 1 S— (D)
Grouped Q —
C

)

(G

Finally, pick the quantitative field that you'd like

to see summarized and pick the function you

want to use. Generally (but not always), your

rows and columns will be categories, and your

data blank will be the numerical thing you want

to group and summarize by the row and column )

categories. This Summary is a pivot {able.

. Field 2

Field 3 Pivot table Grouped
CRC O DD
Field 1 |G

Grouped Q

Field 3
Grouped and Summarized

you are here » 315



constructing and previsualizing

Pivot table construction is all about
previsuvalizing where your fields should go

Pivot tables are their own little universe inside
Excel, and people get intimidated at first by all the
options. The thing you need to remember is this:

stay focused on your analytical objectives, and try What ave your analytical ob jectives?

to create tables that help you understand your data
better.
7 7

Lots of raw data
Field1 Field2 Field3 Field4 Field5 Field6 Field7 Field8 Field9

)
) ,

B S e e e e Y e Ve e e Y’

B S e e e e e R’ e e e e e’

Pivot table

What table would help you undevstand
Your data and £ulfill Your ochL‘{:lvcs?
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pivot tables

Exercise

saharpen your pencil

-

Let's make a pivot table out of this idea.

The editor has just given you a pretty broad request. Using the
fields in your data, come up with four ways you might group
and summarize the MPG (miles per gallon) information. One
is provided for you.

Go through these steps to treate your pivot Lable. ‘2

© 00

Select a cell in your data, and click Insert > Pivot Table.

Try out creating your first pivot table from the summary you envisioned in
the first exercise of this chapter.

Your table should look like this:

Type

Make

Drag fields from the Field List to the column, row, and data blanks.

Click the “Sum of MPG” drop box, and change the Value Field

Settings so that you're taking the Average. Also, tweak the Number
Format so that you don’t end up with a bunch of decimal zeros.

Heve's your data.

g e
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| e 1sEE M e & a
Gfedan 104N miG T € [
e IHC M7 ] ¥
Whedan 13N N0 1 &
1 Tund e Xte 7O 1 1
4%sdan IR W&IG T 1 1
B Track a0 WM A 3 3
LR 15 ¥ MW 4
1 TRER i Wi WD 3 F]
I Track i E T T 1 ]
ISoipe  riSed  DRASE @A ¥ 5
Stadsh  FILG AR 3 = Fl
1 Track MOI 1TIE R & 1
# e e wawa es - a
Toedan MO MMO M i
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Average MPG

Use these fields.

#:2!.‘!51{!5!3!251]-! 'q

you are here » 317



your first pivot table

%:e@i'-je
Lution

o Select a cell in your data, and
click Insert > Pivot Table.

Here's the window you use
to make sure you have the
covveet data selected.

e Drag fields from the Field List
to the column, row, and data
blanks.

Drag the Lield names to the boxes
where You want them to be.

7

e Click the “Sum of MPG”
drop box, and change the
Value Field Settings so that
you’re taking the Average.
Also, tweak the Number
Format so that you don’t
end up with a bunch of
decimal zeros.

You just created your first pivot table, summarizing average
MPG by Make and Type. How did it go?

Chosse Fe dats Fak you want io sralyoe
& Tebecd & abde o rarge
lstefuane:  FIEPTRTRE )
Lise o Extemnal dats source

£ omvr e maer

Chogse whane you wirt T PreoiTable report 1o be placed

B Hew Woraeset
Ermtrg irkaber]
\ecagan;
PivatTable Field List - x
o
Choose Gelds o add Lo reporls ""a ‘|

We need a different formuls
here, because the sum of MP4

values doesn’t make any sense.

Source Mame: [ MPG

Cuiom Mare:  dverags of MG

Summance by | o vahees |
summarice value Beld by

Choots the ype of caloulaton Bt pos mant 1o ues 1o ot
B clada from ecleched Feld

Tell Excel o take the Average of your MP§ field. 9:;'..“

|Product =

Click this button to thange the number format.
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pivot tables

You want to vedute the decimal places.

No need for turventy formatting

or anything like that.

Here’s your final pivot table.

This table summarizes
average MP4 by
Type and Make.

Pt waed o gerwl datler o ruebers. Currendy i Azouring o spediond formating

for margtary vk,

[ ][ cmn |

fremyt e I BN biba_chl7_pived_tubloe - Micratal Facel PreckTatiie Took . =%
L) pnme Tt Page Liyaut Fremuias Diwiw Aeview Wi Ciptine Dietign B - 70X
= A vedana  -jpe -| (™ ommoggl GF Mumber - | oA el :vfrﬂ
“ o ||| e o - - ;a;ia.Fndl
x ik R | @ " ] o [Eiromat- | (4 Fmere e
[ | Mumbes T Ceiti Ediry
¥
| TP = F O ProtTable Fsid Lim - x
1 | ettt
2 Chocse fieics t add fo report: | 'l
favieragy gt MPG [ Hae
4 Pow Labels | =|C i
5 [AnBant o e
b |Buck ¥ Type
7| Chevri it owpeen
B CWW ~IHeghPrice
9 |Duck Rabng
12 |Cterreb Priscleted felabdity
11 Fare Onerer sybefscion
12 |FunDay B ([T Ancident svodaree
11 Gaud VG
14 Hinda
15 Hyacinth
16  hmana
17 | Jupiter
18 Lo& Dy Pckls Bemween aneas helowe
18 L " Report Fiker ﬂﬁmhﬁ*
20 M | || s -
21 Maca
27 Mitzuin
e - A, (- |
24 Mg
75 Precision
26 Prodigy
27 Puma
28 Skaag
29  Slash
A0 | Gralinn
Mo v u] Sheaty - Raongr 3 TN 3
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you are here »

319



pivot tables

The pivot table symmarized your data
way faster than formulas would have

Lots of raw data

The steps to create a pivot table are
pretty simple. Just select your data and
drag your fields where you want them

to be.

Dr85 and drop, bab\/'

The steps to create this table using
formulas are more complicated.

Field1 Field2 Field3 Field4 Field5 Field6 Field7 Field8 Field9
( ( ( | G I G T G [ G (
( e C CoO COCOCOC C
( ( ( ( ) ( ) C C
C ( C ( ) ( ) C C
( e C CoOCOCOCOC C
( e C CoOCOCOCOC C
e e C o C OC O COCc C -
O
i
ke Pivot table
N ) (
o/*
g (. )| C ) (
( )| C ) (

Using formulas to create something like a pivot table

Create unique lists of your row
headings. You can copy and
paste the column headings
and remove duplicates.

Regular table (—\J

Next, do the same thing for
your column headings. But
this time after you’re done
removing duplicates, you need
to copy and Paste Special >
Transpose so that you actually
have those values on a row.

C )(

)

-
-

b G

320

Finally, you’re ready for your

data. You’ll need to create a long
formula to make sure that your
results are grouped correctly.
Think SUMIFS (), COUNTIFS (),
AVERAGEIF'S (), or MAXIFS ().

Hey, there's no such
function as MAXIFS ()|

That’s true. In order to create

the functionality of a MAXIFS ()
formula you’d need to write a
long array formula, and those

are beyond the scope of this book.

Aren’t pivot tables just easier?




Q: Where does the word “pivot” come
into play? Have we been pivoting the data
somehow?

A: You “pivot” the data when you look at
it from different angles. One of the things
that pivot tables enable you to do is switch
around your data summaries really quickly,
so if you wanted to “pivot” your rows and
columns literally you’d be able to do it easily.

Q: But what if | just wanted to make
groups and summarize them, but not
actually pivot the data?

A: Don'’t get too hung up on the word
“pivot.” If you think of pivot tables as efficient
ways to group and summarize, you've
grasped what they’re all about.

Q} How would | use pivot tables in a
workflow for data analysis?

A: They are great for doing exploratory
data analysis, where you are looking at data
from a bunch of different angles in order

to prepare your ideas for the use of more
advanced data analysis techniques.

Q: So if there was something in the
data | wanted to optimize with Solver, for
example, | might knock around inside
the data with pivot tables in order to
develop my ideas about what | wanted to
optimize?

A: That's exactly it. And the reason that
pivot tables are good for dealing with data in
this way is because they are so fast. As long
as it would take to create the formulas you'd
need to create one summary table, you can
create a whole mess of pivot tables.

t}]ere qre no °
Dumb Questions

Q: Speaking of formulas, what if | want
the speed and flexibility of pivot tables
but just want a little scrap of summary
data rather than a full-blown table? Got
anything for me?

A: There are a bunch of ways to do this.
First, even though you want a piece or two

of data, you can still create a pivot table for it.

Just be judicious in your use of grouping and
filtering, and you can get the answers you
need quickly.

Q; | was thinking more along the lines
of a pivot formula.

AZ Check out the GETPTVOTDATA ()
function. You'll need to create a pivot table,
but once you have it you can call it from
another worksheet using that function.

Q; What else?

A: You can also replicate a lot of the
functionality of pivot tables using structured
references. The more advanced structured
reference syntax enables you to group
data in ways you can't using conventional
references. Yet another reason to deepen
your skills as a formula master.

Q: Nice. Another question: so |

liked the fact that | can use different
functions to calculate the “Data” portion
of the pivot table. But what if | want to
do something really fancy—say, use a
function that compares my data field to
some other data field?

A: Not a problem. Under your field’s
settings, click “Show values as...” for some
options to compare the data to other fields.

pivot

Q: Impressive. Here’s another
question: say | wanted to use pivot tables
that aren’t actually in my document. Like,
say they’re inside a corporate database.

A: Again, this is no problem. Excel uses

a technology called OLAP (Online Analytical
Processing) that enables it to plug into
(potentially huge) databases. This usage of
pivot tables is beyond the scope of this book,
but using pivot tables to access and evaluate
external data is one of the powerful uses of
Excel.

Q: Hmm.

A: You know, you're throwing a lot of
questions at pivot tables and seem to be
having a hard time stumping the feature.

Q; Yeah, pivot tables sound pretty
powerful.

A: It's a good idea to use them every
time you can, and to stay on the lookout
for opportunities to use them. Chances are,
if it's possible at all to do a task with pivot
tables, doing that task with pivot tables is
faster than the alternatives.

Q- Got it. OK, so here’s a question.
How does this filtering thing work? With
all the power of pivot tables, what does
filtering get me?

A: Let's take a look....
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happy client

Your editor is
impressed!

Nice table! We're definitely making
progress. Now could you show me the
table only for vehicles with reliability
equal to 5?

You need to filter.

Pivot tables have yet another dimension:
filtering. Filters allow you to take the
elements you've assigned to your Values
box and calculate only the ones that meet
your criteria. In this case, you want to
look at average MPG only for cars with

a reliability of 5. Let’s take filters for a

spin....



pivot tables

Go back to your pivot table and tell it to show the summary only for highest reliability cars. What
box do you use?

ExerciSe

Use the filter option in Your pivot table.

o = S L] hie_chl? pivat_tables - Micresafr Fooel PivotTanie Tool - = x
- Hame | Ingen Fage Lapaut Farmisay Data Rewieu e Dptians Deagn i - ox
B | TR e DT e B

QBT KK EWEE (S| ] o G- B

Rt 7 [T =A-  [EEE-] |8 Blremn- | - e e
— > | Clipboard = Fant i Aligment L Mumber 1S Cellt Lating |
L2 - Qe ]
. A B L c Dl E F L | CpuoTablefiddlia o

1

= -1 Chasse fields tn add te report:
3 Awerane of MPG |Column Labels | = e

4 [Row Labels |~ Coupe Sedan SUW Truck |Grard Total "i“'b
5 [Brhant 40 40 ([EJpacted Mumbey
6 Buck m 17 19 (i Type
7 Chevri 23 22 22 23 (ELeerice
B CMW 27 23 24 :_.“'-H‘f'“

8 Duck 17 17 20 ] {Fstanng

10 Eterniti 18 |\ 21 [ Predbcted relatabity
11 [Fore 23 21 211 29 F | owmer satisfacton
12 Funlay 1 20 24 29 2 8l |l arriderst aveudaner
13 Gaudi 17 24 18 20 |7 1Pe
14 |Hinda 27 3z w9 7 9 |
15 Hyacmith 20 21 33 23
16 Jimena 18 20 18 19
17 Jupiter L) 18 22
18 Loo 33 B/ 19 26 Drog fekis betisen sress beiows:

19 Luxo 23 22 24 \ W Reportfites T ColnlLabels
20 Max i3 28 3 | | Tvpe -
21 Maza 17 26 25 24 N
23 Miteuki 27 27 ‘

23 Mokzu 22 23 23
24 Nisso 7 5 27 26
25 Proceson 28 17 5 | M
26 Prodigy 27 34 29
27 Puma 19 19
2B |Skaag 24 23 24
29 Slash 17 22 19
A Sralan 2020 F

WA kM| Sheat? - Ratngs °_J_¢ﬂ'-_.ﬂ sl

Rramy

Drag your Predicted veliability field to
filtevs and actess the drop box in tell B2 to
s?cti-(:\/ that you want the value to eo\ual 5.
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pivot table filtration

Es:e@i!je
Lution

Heve's your Filter with the

veliability field added.

Heve's Your filteved data. w/

You just created your first filtered pivot table. What did you find?

“W Report Filter

-

Predicted reliability

Be sure to speeify that you

want a veliability of 5.

{l:'!.n H ) - [u 7 hile_chl? priol Lables - M., | FealTabbe T — = x
“— Home |Insert | Fage La | Farmuli | Data | Review | View | Options | Design | 6 - ™ =
R17 a B | 18 2
. A Sl c (D[ E F i
1 |Predicted reliahiity |5 ol
E;
4 Average of MG Column Labels =
4 Row Labels * |Coupe Sedan SUV Truck |Grand Total
5 |Buck 17 17
G |(Chewn 27 26 27
7 CMw 27 24 26
4 |Ltermnit 21 21
9 |FunDay 20 20 29 23
10 |Hinda 22 23 23 ;|
11 Hyacinth 16 16
12 | Imena 18] 1B
13 | Jupiter 14 14
14 |Logo 2/ a7
15 Luxo 23 20 21
16 Macza 30 30
17 Mitzuki 27 27
18 |Ni=an 25 25
19 |Prodigy 2 34 29
20 |slash 22 22
21 | Stallion 18 18
22 | Subori 23 24 23
23 Taya i3 37 33
24 |Trala 1/ 1f
25 Washington 19 20 20
26 Grand Total 22 24 24 23 23
TR sheet2 - Fatinge 7 0 [HIL
Heady

|

Make suve it’s set 4o “5”.

This is what your data
looked like before You
added the filter.

Averaga of MPG

Row Labols | =]

Brilliant
Buck
Chigwvn
CMW
Duck
Eterniti
Fuora
FunDay
Gaudi
Himda
Hyacinth
Jimena
Jupiter
Los

t Niee work!

Crapie

Column Labels | = |

S
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Pivot Table: I must say that 'm delighted to be
here. It’s always such a joy to spread the word about
me and what I do. People need to recognize that
there 1s nothing inside of Excel that matches my
raw analytic power.

Head First: Well, we’re happy you’re here and
you’re welcome any time. But I have to ask, is it true
that there 1s nothing in Excel that matches your analytic
power? Actually, let me rephrase the question. Isn’t
the analytic power something the analyst brings to
the game, not something you do?

Pivot Table: OK, touché. The user needs to be
a good analyst in order to use me to come up with
good analytic results. But I'm a big deal.

Head First: Just to play devil’s advocate here, are
you? It seems that all you can do is group data on
two dimensions and run a calculation.

Pivot Table: Two dimensions? You should think
bigger than that. Try dragging more than one field
to my column, row, data, and filter blanks. You can
insert as many levels of dimensionality into your
pivot table analysis as you like.

Head First: Yep, that’s pretty powerful.
Pivot Table: Told you so.

Head First: But wouldn’t that clutter up the
spreadsheet big time to have four or five or ten
dimensions of summary?

Pivot Table: I would point you to your previous
observation. It takes a good analyst to do good pivot
table-based analysis. Yes, dragging a whole mess of
fields into a pivot table makes the resulting table full
of fields, but if a user has the analytic chops for it,
then creating such a table may be exactly what is in
order.

pivot

Pivet Tables Exposed
This week’s interview:
Are they really all that?

Head First: But there must be something to be said
for keeping things simple.

Pivot Table: There is indeed. Even the most
brilliant analyst is going to have to present results
to someone who isn’t a brilliant analyst, so keeping
things simple for an audience’s sake is a good idea.

Head First: Well, suppose that brilliant analyst
wanted to make a chart rather than a table. They’d
need make to a chart off the pivot table—they can’t
make a pivot chart.

Pivot Table: Au contraire, mon frére. I can make pivot
charts. The feature is called Pivot Charts, and it’s
right under the Pivot Table button under the Insert
tab. Charts are no problem.

Head First: What if we want to do some more
subtle formatting of our pivot table? Can we just
format the pivot table directly as if it were a regular
spreadsheet?

Pivot Table: You can, but a lot of people will copy
and Paste Special > Values the result of a pivot table
to another sheet and then format the pasted results.
The downside of that approach is that you lose your
formulas. But the upside of the approach is that your
formatting doesn’t mess up if you want to change
your pivot table to look at another set of summaries.

Head First: Last question. This is possibly a
weird one. You've been dropping some interesting
terminology: touché and au contraire, for example. Are
you French?

Pivot Table: Let’s just say my versatility in
processing different types of data has enabled me to
cultivate a certain cosmopolitanism. But no, I'm not
French. I'm a feature in a computer program, silly.
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create a bunch of pivot tables

You're ready to finish the
magazine’s data tables

Now that's fancy work. I can see that this
is going to shape up really well. Here are the
tables I'd like to see us have in the magazine
for our special car review issue. Do these
summaries, and we're ready to print!

The pivot tables you need to create

Average owner satisfaction and
reliability by make.

Ir‘r Rating by make and model number.

The most expensive price for each
make.

Time to wrap this analysis
up and execute the Pivot
tables your client neer.
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pivot tables

L.08% ExerciSe

o Implement the tables that the editor describes on the facing page. You

Create the data summaries that your client needs using Excel’s pivot tables.

might have to get a little creative....

Heve's Your blank FIVoJc {able.

e In order to create a presentation, copy and Paste Special > Values each

B
-4

P e chil ] et babsken - Mzt Hacn PoveriTalaid Taoln - =
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Te
To busdd a report, choosa fiskds
fresm tha PivarT abie Fuld Lt -
e
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Prachcsecireksbaty

to a new sheet. Format the results as you see fit.

Crretr eadefacion
Arociert seadsce
G
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final results

Lon¥ ExerciSe

SoLution

With your new knowledge of pivot tables, you created the tables the Head First Automotive
Weekly needed for its review issue. How'd it go?

o Implement the tables that the editor describes on the facing page. You
might have to get a little creative....

6 In order to create a presentation, copy and Paste Special > Values each

Average of Predicted relishiity

| ] Defer Layout Update

to a new sheet. Format the results as you see fit. Set Your number
-("ormajc{:ing 4o vound
Heve's your first pivot table. ﬂ ofk the extra zeros.
Average owner satisfaction and oy e Bect? - bharooh Excel .
reliability by make. = e i rveies  romin vos_sewa| oo - = X
| &l - :' | Values E
' L]
i | s l
2 Roww Labels Average of Dwvey satisfaction  Average of Pradao)
1 drillis 1
4 Ruchk 3
You ean attually put both satisfaction S 2
and V'Cliabili":\/ in the Values box. 7 Duck N
5 [Cteenidl |
8 Vore 3
10 FunDay 3
11 Gasdi 3
13 Hinda b |
| 11 Hyacinth 4
| Drag fields between areas below: ":L:: x
“F fepertFiter T cokumn Labels .
[ &
F.
HTLT] 1
HiT] F |
———— s %
1 Row Lebels : 1
Make Average of Crwner caticfacton h :
b |
b |
a
3
b |
F ;
L}
3

“Values” automatically shows up here
when Yyou £l the Values box.
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pivot tables

Rating by make and model number.

[£'s fine to use the SUM formula o

heve, sinte this con(:igwa{:ion
only displays one value for each Fon
vow/ tolumn ombination.

The most expensive price for each

make.

In this ease, You need to select the
max formula in the Values box.

e T -l
= = Lot dwas B
1 [ C— g
S t &
3 wware "
4 "
5 D 3 " -
M & £ u
a2 ¥ "

i w i -
[ s - "
T bwdin - " n
17 b © " "
13 wewta - = i
13 eagmoee a " "
A mara - -
18 bupoer - ™
W oe M W
17 e = o
. = n
15 ddai i w -
o -
e - M "
Mo ) u £
B = 1 -.-
gy - " ]
) -
s - -
I et u " a
R - & u
- - ) "
T - u )
K s - ¥ m
[, "
o . a
" )

=

T

e

Dray fields bebween areas below:

‘W Report Filter 4 Column Labels
Model Musnber
Make - Sum af Rating

[] pefer Layoaut Lipdate

Drag ficlds between arcas below:

‘W Repo i Filler 8 column Labets

T Row Labels T Valves /

Make o Max of HghPnice X

[] Deter Layoat Lipdate

you are here »
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pivot tables rock

Your pivot tables are a big hit!

Head First Automotive Weekly released a
particularly illuminating annual car review
this year, all thanks to your well-crafted
pivot tables. Reader response has been
overwhelmingly positive.

Man, that issue of HFAW was the best. It
helped me figure out which car T wanted to buy.
This baby doesn't have the best reliability, but
man, the stats were right about satisfaction!

One of your (very haﬂ?\/) veaders
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13 booleans

* X
TRUE and FALSE *

The values in this
spreadsheet are too
good to be TRUE....

There’s a deceptively simple data type available in Excel.
They’re called Boolean values, and they're just plain o' TRUE and FALSE. You might
think that they are too basic and elementary to be useful in serious data analysis, but
nothing could be further from the truth. In this chapter, you'll plug Boolean values into

logical formulas to do a variety of tasks, from cleaning up data to making whole new
data points.

this is a new chapter 331



fishing regs

Are fishermen behaving
on Lake Dataville?

Lake Dataville has so many enthusiastic

fishermen that the Dataville government Heve's one of the

has had to impose limits on fishermen to Dataville Fish'mg boats
make sure they don’t take all the fish!

Most fishermen love the rules, because
they guarantee the supply of fish. But
there’s always a handful of bad apples, and
the government needs your help sifting
through the catch records to find them.

Heve ave the vegulations that
state how many Lish diffevent

Lypes of boats ean tateh. *
© ? Load this!
: You need to help £ill *

in these blanks. www.headfirstlabs.com/books/hfexcel/
hfe_ch13_boolean.xIsx

T need your help finding the violators!

Cinl = & the_ch1d_boclean - Micresef Encel _ - x

- .'-‘I ome et Page Liyaas Foamulm Dt e i o - = X
1o - & ]
| |
F— 0 £ o L r i
IN Inliwidual cabeh limils [in lish)
2 Trout
3 Large 600
£ 325
5
&
7 Trowt
B | Boat size Large
=] Cmall
" —
11
Wod kM| Coteh Does | Mmmeg Schems | Cakeh Targats v T

Reagy

There are three sheets in this spreadsheet: Cateh
Targets, Cateh Data, and the Naming Stheme.

t boats ave
This guy vegulates ﬁishing in Dataville. :?:S:djc;uca{;zh b00 fish.



You have data on catch
amounts for each boat

There’s a complex system for each boat ID.
Each ID tells you whether the boat is small or
large and what kind of fish it catches. That
determines the catch regulations for each boat.

The [Ds ave
written in tode.

The problem in dealing with this data is that
you don’t have cells to tell you the type and size
of each boat. That information is all mashed
up inside the ID cells.

This sheet destribes the codes.

[_'-55 WM s Mechlibosln-l - = x
. Moma | Indert| Page | Form | Data | Remes | view |88 — = X
| A [ [= o = ,'

1 Hoat naming scheme

2 — -

3 T.rnul:houh. =T

4 £1M

= anr

& Bass boats  {nathing) .

7 [Ee

a Pt

]

n Large boats {nothing)

11 I

12 G i |

1: Srnall beats 5 H:  bost has

= hCi'U’\CV‘ \\Ln o
W4 /w| caten Detm | Schens \\g)n ; '{:’s “Largc.”
Fu [Pl ] e

£ a boat [D has ‘:L"
in it, it's “Lage. “S” in an [D

means “Small.”

If that information isn’t broken out of the ID
cell, you’ll never be able to cross-reference
each boat with the catch limits.

You need a formula that can tag each boat as
small and large, and as bass and trout. It’d
be nice to have a field for each boat that says

“Large” or “Small,” and one that says “Bass”
or “Trout.”

booleans

Heve is the number of fish
caught by each boat.

_Elg; H W o- s hechif. M _ x
- Hon| Inse| Pagr | Forr| Daky H-v.'d|'-'|n;'§' N
— ] — A
' B o
1 BoatiD 2 Catch /
2 L3BEsLM 587
4 | LAGSLM 351:
4 | L3695LM 576
5 52855LM 316
6 (527 255
7 1381-T 580
& 5S305LM 315
9 15136 27
10 5330 M
11 S34ERSE 267
12 L34950M 593
13 EJERRSS 260
14 5375PC 273
15 362-T 566
16 5S2325LM 316
17 551 258
18 33485LM LBB
19 537 262
200 5350 319
21 5257855 203
A ] 203
23 53225LM 312
24 5361PC 258
25 52375LMm 308
26 579 257
27 5387-T 315
28 5246°T 315
22 S115PC 268
a0 262-T 575
31 (178 ar
a2 5122.T 311
A3 511885 T2
a4 5319 264
A5 565 63
A6 L62-T 569
A7 56-T 316
38 _51!”' 285
39 | 2I8PC
koM Calch

333
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meet boolean

Boolean expressions return
a result of TRUE or FALSE

A Boolean expression is a formula or
argument to a formula that returns a One is equal to one.
value of TRUE or FALSE. It’s often
used to compare two values.

Some examples of Boolean expressions

1 =1 TRUE 2334 is not
3.334 > 5 FALSE grca{cr than &/

Here's a text «cormulf{:ha{;\ “Head” = LEFT (“Head First”,4) TRUE

looks # text subs{:\rivps...éan EXACT (“Hi”, “HI”) FALSE

You think of any use for it?

SUM(2,3) = 1+4 TRUE

This formula tompares two text s{:\rings.

IF gives results based on
a Boolean condition

If you stick a Boolean expression inside Your Boolean goes into The vesults You want 9o into the
an IF formula, you can have your the fivst argumcnb / setond and thivd arguments.
formula return any value you want \Z
instead of returning TRUE or FALSE. =IF(boolean expression, value if true, value if false)
This formula won't apply to You tan put text, numbers, or even J\
all the boats, but it’s getting another formula in these arguments.

tlose to what you need.

This expression evaluates to TRUE. AN s
Han | Inze | Pag | Farr | Db
c3 -G
=IF(LEFT(A2,1)=%“L", “Large”, “Small”) “Large” == A I
\ / \1I!uat o Catch
27 LZZESLM
[t looks at the first chavacter of A2... Bl 2o
...'U‘\Ch I't V‘C‘thY‘hS “LaV‘sC" I‘c ‘H’\a‘t il .L:!bljﬁmq

tharvacter is “L” and “Small” if it'’s not.
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Head First: I have to say, as simple as the TRUE
and FALSE data values are, you’re definitely looking

promising as a tool to help with data analysis in
Excel.

Boolean: You bet! And you’ve only seen the
beginning of what I can do. I'm going to rock your
brains out.

Head First: OK, relax and let’s talk through your
features slowly.

Boolean: Fire away.

Head First: Are there other formulas besides IF
that accept Boolean expressions?

Boolean: Are you kidding? I'm all over the place.
The most obvious place to find me is in the category
of logical functions, and IF is one of those. But there
1s also AND, OR, NOT, and a bunch of others.

Head First: I assume that those three functions are
similar to IF in how they work?

Boolean: Yep. I bet you can guess what they do.
But even if you can’t, don’t worry, because you’ll
need them soon enough. I've been looking at that
fishing boat problem of yours, and you’re going to
need to throw a lot more Booleans at it to get what
you want.

Head First: We’ll get to that in a moment. So you
show up in logical functions...what else?

Boolean: I'm in logical functions, but I'm in all
sorts of functions throughout Excel. A lot of the
time, the third or fourth argument of a function
that’s totally unrelated to the logical functions will
take a Boolean expression.

Head First: Why is that?

Boolean: The heavy-duty functions in Excel often
have a lot of subtle permutations to how they can
run. So it’s a good idea to put in a Boolean or two
so that you tell Excel the specifics of what you want.

booleans

Bocleans Exposed
This week’s interview:

Is what we’ve heard about
Booleans TRUE or FALSE?

Don’t worry, if you spend enough time in the Help
files, you’ll notice me all over the place.

Head First: So what about the equals sign and the
greater-than sign?

Boolean: Sure. You can also use less than (<),
greater than or equal to (>=), and less than or equal
to (<=).

Head First: What if I wanted to see whether
something wasn’t equal to something, like whether 1
1s not equal to 37

Boolean: You’d type this formula: =1<>3. That
Boolean expression asks whether 1 is unequal to 3, and
since it is, the expression returns TRUE.

Head First: Cool. So you can use Booleans in a
bunch of ways to compare values. And you can use
IF to return values different from TRUE and FALSE.

Boolean: Oh, you’re just getting started with IF.
It’s one of the most powerful functions in Excel.

Head First: Yeah, I wanted to ask. What if 1
wanted to compare three values rather than two
using an IF formula?

Boolean: Now you’re talking. This is the sort of
question that makes you an Excel power user. This
sort of thing makes your friends stare in awe at the
breadth of your mastery over spreadsheets....

Head First: Could you just answer the question?

Boolean: To compare three things, you nest IF
formulas inside each other. Like this:

=IF (expl,value?2, IF (exp2,value3,valued))

If you want to compare x, y, and z, you compare x
and vy in expl and then y and z in exp2.
Head First: Heavy!

Boolean: Why don’t you try it?
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if formulas

Your IF formulas need to accommodate
the complete naming schewe

The boats are coded by fish type using
a complex logic. The presence of one
of five special codes is what determines
whether a boat is Trout or Bass.

Your IF formula tan't think
through options like this.

Theve's an elaborate logie to
whether a boat is Trout or Bass. ﬁ
/ BSS \
/ SLM \

O

The problem is that IF doesn’t evaluate .

five options in order to return one /—>

or two answers. It just looks at one \»

Boolean expression at a time. So you D /—> O

need to take the complex logic of boat S D /—> O

ID assignments and convert it into a

series of linear decisions. That way, > D /—> O

you’ll be able to write the IF formula o

that gives you the right answer. D /—>
LN

This is a linear set of detisions that nested \;O

IF wants its thoites 4o be
one vight after the other.

TF formulas will be able 1o handle.
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booleans

Poo] Puzzle

Your job is to take text strings from the
pool and place them into the blank

lines in the logic structure. You

may not use the same text string

more than once. Your goal is 0 - . .

to make a logical strucgture that Fill in this lo?"cal structure.

you'll be able to represent in
nested IF formulas.

IF it has the type of fish is y
otherwise, if it has the type of fish is .
otherwise, if it has the type of fish is ’
otherwise, if it has the type of fish is .
otherwise, the type of fishis _ .

i Nove, “(nothin ) is not in
wdmgm”‘ o the (:auha page h:f:...‘lot don"% need it/

Note: Each thing from
the pool can be used _

| ! &
only once (0 ‘.‘:_ljli r.-

—

Tvout  Dass Bss T Teout

Base PCC
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set up

Poo] Puzzle Answers o) 49
A A A -'!" Hame | insert | Fage | Farm | Data | Revie | Vie
/ You just created a logical diagram to e E p
describe the linear way in which — = = = =
\ you want your nested IF formulas 1 Boat naming scheme
to decide the value to assign to 2
each boat. How did it go? 3 Trout boats -T
4 5LM
5
] Bass boats  (nothing)
7 BES
a PC
Here's how the logie works. e
10 Large boats (nothing)
11 [
. . 12
Extel will be able to make sense of this. = i ]

Trout

IF it has -T the type of fish is

otherwise, if it has SLM the type of fish is T\rou‘[: ,

otherwise, if it has BSS the type of fish is ﬁ /—

otherwise, if it has PCC the type of fish is Bass ’
otherwise, the type of fish is Bass .

Now let’s write the ‘(:ormula..” )

Note: Each thing from
the pool can be used
only once! (=

""‘

-
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booleans

Nested [F Magnets

Use the logic diagram
you created to
complete your
nested IF

formula.

Then
implement
that formula
in your
spreadsheet.

Heve's the
IEjformub-

Mateh the
Bookan
expressions
with the logic
You treated.

Wheve should - . - -
the ex{r:u
parentheses 90? RIGHT (A2, 3) ="SLM"
’ R
L

| RIGHT (A2,2)="PC" ' :
RIGHT (A2,2)="-T"'
RIGHT (A2, 3) ="Bss" | ) i

"Trout"




nest your

Nested IF Magnets

Were you able to create
the formula that tags
each boat as either
Trout or Bass?

=IF ( ’ —

)
IF ( RIGHT (A2,3)= ) ’

| RIGHT (A2, 3) ="BSS" ! ’
IF ( ]
RIGHT (A2,2)="BC" ,
IF ( I i

el A

)

The nested elements end, so You put the
Parentheses at the end of +he formula.

Just like what
you did in the

last exevtise!

H



booleans

Now that you've created the formula to tag each boat as being Trout or Bass, it's time to write
another formula that tags each boat as being either Large or Small.

ExerciSe

®  hie chd_bockean - | - x Hcrc's ‘[’)\C hamih3 stheme—a |I‘H:|C

o e .
= simpler for size than it is for type.

Homd | ndiit| Page | Foom | Data | Revie | View |8 — O

B

A 0 C o 3

1 .na:.rrumlnl;uhmr

z

3 Trout boats -7

4 M

5 - C arraes o

& 1llnbﬂh {nathing) CV‘CQ‘EC a Boa‘t size ‘Clcld as WC“-
7 1]

B P

5 = Here’s your Boat type field.
10 | Large boats (nothing)

11 I L i

12

1 | [Bemal boats 5 ]

.E b = Wicrosolt | ). - =, X
— Home | lnaert | Page layout | Farmulsy | (\its | Rede| View 00 - X
B o e | E
A — — /" Vool E
1 Baoal D Calch Baoal typee  Boal size
% | LE8E5LM = Trout
3 LGS 591 Trout
4  LIGSSLM 576 Trowul
5 5235508 316 Trout
6 5279 255 Dass
7 381 580 Trout
B R3050M4 315 Troul
5 5136 271 Dass
10 5330 271 Dass
Here’s the ‘FOV‘MUIB You used 1; :x:f; ;:: :::1
to assign Bass ov Trout. 13 5286855 260 Dass
14 5a750C 173 Dass
15 362-T S68 Trout
16 531251M 116 Trout
17 551 756 Dass
18 3345LM 586 Trout
19 537 JhE Bass
20 535LM 318 Trout
—IF (RIGHT (A2, 2)="-T", "Trout", i:iif“ ﬁixz
IF (RIGHT (A2, 3)="SLM", "Trout", 23 Lazum 312 Trowt
IF (RIGHT (A2, 3)="BSS", "Bass", M4 b Catch Data
IF (RIGHT (A2, 2)="PC", "Bass", e

"Bass"))))
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implement if

You just created a formula to assign a size amount to each boat. What does it look like?

e
Lution | you had nested TF formulas in this exertise like you
did in the last one, your formula might look like this.

=IF(LEFT (A2, 1)="S", "Small",
IF (LEFT (A2, 1)="L", "Large",
"Large") )

._-"_" H ) - [ ¢ hie chll boolean - Microsoft Ex - - b o
) Home | insent  Pape Layout | Formulss | Data | Review View B - = x Heve it is in ation.
D2 b .T Jx | IF|LEFT[A2,1)="5","Small"IF| Ik
| LEFT{aZ,1)="L","Large", i
[ A A C oD | E

1 BoatlD Catch Boat type Boatsize

2 _I_'iaa'.iLM 587 Trout Large

3 | LA6SLM 591 Trout Large

4 |L3695LM 576 Troul Large

5 |52855LM 316 Trout Small

6 5279 255 Bass Smiall

7 |381-T 580 Trout Large

B |SI0SLM 315 Trout Smmall

9 5136 271 Bass Small

10 5330 271 Bass Small

11 |534BB%S 267 Bass Lnall

12 |L34951M 593 Trout Largie

13 |52B6B55 260 Baxs Small

14 5275PC 273 Bass Small

15 _SBZ-T abd Trout Large

16 (5232518 316 Trout Smiall

17 |551 258 Bass Small

18 |[3345LM 588 Troul Large

19 537 202 Hass smiall

20 _SJSLM 319 Trout Lniall

21 |SISTRSS J62 Bas< Smiall

22 |5265 268 Bass Small

WAk H : ; " ks

Calch Dala Sctveme Cal Tan I Sim‘.c 8“ Sma” boa{:s

are marked “S”, you

know that all boats not
marked “S” are lavge.

But You also tould have written a
sim?|cr formula that looks like this. 2
=IF (LEFT (A2 ’ 1)="S" ’ "Small" ’ "Large")
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booleans

Summarize how many boats
fall into each category

Good work! Now are you going to use that
data to help us fill out our spreadsheet?

We first need to count boats that fall into
each category: Large Trout, Small Trout,
Large Bass, and Small Bass.

He's asking you to fil up these cells on your spreadsheet.

Do bl 9 . e ¢kl boalean - Microoh D - =

= Hame Inert Page Layout Farmuleg Dats w o

ALD - 5~

Al A B [= ¥ F
1 Indiwichsal catch limits [in lish)
2 Trowl Bass
4 |Goatsize Large 600 435
3 sl 325 ZHO
L1
& Count of violators
7 Trout Bass
8 |Boatsize Large
9 small .
= You won’t be able to use IF for
11 this problem. IF just returns one

M A b H Catch Date , Marang Scherme | Catch Targets 23 2 or two values depending on your
| R .

= calculation. You’ll need a formula

that counts based on a Boolean
expression. Or rather, a formula that
will count based on #wo expressions,
because each boat is part of two
categories, size and type....
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consider the

Another new formula? That sounds like
such a drag. Why not use a pivot table? It
seems like it'd be faster and easier.

A pivot table would work.

You could, but it’d be easier to use a
formula. Their doc is already laid out
and formatted, so you can just fill in

the blanks. If you created a pivot table,
you’d have to Paste Special > Values the
results into the regulator’s table anyway.
If you create a formula in those cells,
you’ll be able to check your values, too.

You've just trying to £ill these four eells.

Catch Data -~ Naming Scheme
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booleans

based on a boat’s type and size.

In the Help files, find the COUNT formula that will count records

The COUNT Lunttions are under the ) Eoced Halp -
La{:cgor\/ of Statistical Lunttions. .. 2 EE 0 A v
+ B Search -
[ —— -
>Statistical
Souics 07 Rems

B avEDey functen
i AVERAGE furction
& AVERAGEA Runction
@ avrRACEF Runcten

B AVERAGEIFS function
‘/ou need a -cormu|a that counts based

6@ BETAQIST function
on two tonditions: size and type.

i BETAm funesan
@ DINOMDIST funciion
& CHIDIST function
@ oo fmesen
B OHITEST furclion

@ CONFIDENCE function

K\ § coanrsL function
You've used COUNT, which N @ count fncsen

eounts based on one tondition. @ COUNTA furntion

@ counmBLAN funcion
@ ot fincton
@ COUNTIFS function
© covan funceon

@ o funchion

@ swmucvcal funchons {reference)

Exrel Help

Your goal is to tount boats that have, for example, ﬂ

both Large and Trout among their values.

you are here »
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meet countifs

r r pencil
' I'Bil'l ywSoIEfiun

Did you find the function that counts based on multiple
conditions?

[

Appling crieria bo celin across maiple ARgEs 3

Wi Fazed Help i
R L
£ Starch
COUNTIFS function e
This is the one Yyou want.
v o
This arficle cescnices M formula syntax and weage of Te COUNTIF Sfunction in Microsoft Cfos Ercel

“Multiple vanges”...
that sounds
about vight.

COUNTIFS is like COUNTIE only
way wmore powerful

COUNTIFS is a formula new to Excel 2007

that can count elements based on one or more
criteria. Say you want to count the number of
boats that have “Large” and “Irout” in their rows.
COUNTIFS is the function you want.

It also can count based on single criteria, so it has
all the functionality of COUNTIF and more. A
lot of Excel users have stopped using COUNTIF
altogether because COUNTIFS is so powerful.

COUNTIFS will handle the
entive list for eath boat.

D

346 Chapter 13

Heve are four Large Trout boats.

o) bl 9 - 0
Hame Inseil | Page Layoul  Fovmulas | Dala | Review  View B -
e et et ] J. . =|r¢|_|;|'|'|‘,u,21|=“5-"5|-|-,a||";r{

| LEFT‘:I'LI.J.]_"'L'}"L:IT_E'_:{".-
C
Boat type ‘poatsize

i

L= - R R RS

-
=]

D2

Boat 1D
LIBASLM
LA6SELM
LILFaLM
SIRSS1LM
52m3
R1-T
5305LM
5134
5330

hfe chll booléan - Microsoft Ex .t

Catch

587 Trout
591 Trout
200 Trout
316 Troul
55 Bass
580 Troul
315 Trout
171 Bass
271 Bass

D E

Large
Large
Small
small
Largue
Small
Small
Small




booleans

Your eviteria values will be these cells.

COUNTIFS is a straightforward formula, but implementing it here could get tricky. Your challenge
A is to create one formula that you can copy to the other three blanks in your Count of boats table.
Exekc_ﬁe You'll need to use absolute references.

Use vekerentes inside Your
COUNTTFS formula to point
+o these evitevia values.

.ﬁ_ﬂi} e :

Home Incert

hie chl3 boolean - Microsolt Excel = - x

Hage Laynirt

Formulas l1ata Heupn View i - =X

Your triteria vange will be
on this sheet over here.

You'” need 1o use absolute rc‘('\ercnccs
1o hold vow, tolumn, and both vow and
Lolumn, dcycnding on the V'c‘ce\rcm&

you are here »
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implement countifs

You just implemented a COUNTIFS formula to count the number of boats in each category.
What were your results?

e
Lution s an absolute vef
$ an absolute reterente on vow and ¢olumn, . . “Trout”
betause You don't want either to shift. 1;:;:;&:?‘:3;1{& Lo:\:: the
This vange vefers o )

the Boat types values. / instantes of the word “Trout.”
LT =

=COUNTIFS ('Catch Data'!$C$2:$C$393, 'Catch Targets'!C$7,
'Catch Data'!$D$2:$D$393, 'Catch Targets'!S$B8)

This vefers to the Boat size field. )\ Hold the vow referente heve...

n
Here's “Large. _and the column veferente heve.

The formula copies and pastes smoothly for the other three blanks.

'.Eﬂ\ H ) = ] ke _chli_boolean - Microsolt Excel = = x
Hame Tnsert Page Laynut Farmulas Data Fevira Wik W - T X
CH - -_': fa | =COUNTIFS|'Cateh Data'1SCSH505993, 'Cateh Targets'!
| £57,'Catch Data'l5052:505393, 'Catch Targets'ISi4)
_ A B c [7 E |
1 Individual catch limits [in fish)
2 Trout Bass
3 Boatsize Large G00 435
“ Small 325 280
5
& Count of violators
7 Traut Bass
B Boat size Large a2
9 Small 113 207
10
11
W4 b M- Catch Data - Maming Schemse | Catch Targets %0 &
Ready |58 L | 200

|£ Your absolute veferentes are torveet, this is what you || see.
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Awesome! Now T just need that list of people
who've violated their catch limits. Couldn't you
write a Boolean formula or something to tag

each boat "Violator” or not?

This could be tricky.

You could do it with about 50
nested IF formulas for each row.
But imagine what that would entail!
There must be an easier solution.

Heve's the logie you'd need to entod
e
into a big nested TF formula. ﬂ

Theve's got o be a way
to break this problem
\» down a little bit.
S

£ you é?‘d deal GH‘ small How could you make this
Lha\;\‘l)(s thfh;o‘\:‘r:oul‘:' complex problem simpler?
m 4

put it back together.
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complex conditions

When working with complex conditions,
break your formula apart into columns

You’d have an easier time if you just created a field

for each item that said whether it was in violation of
any of the four categories. Take boat L388SLM in

row 2. You could create a formula that returned true

if the boat is “Trout Large” and over its catch limit

of 600.

And if you could copy that formula so that it

evaluated every other combination (Trout Small,

catch > 325, and so forth), then if L388SLM were in

violation, at least one of the new cells would be true.

You want a formula here that

vetuwens TRUE if L388SLM is

“Trout Lavgc" and in violation.
[£'d be nice if you
tould topy and
paste the same
formula for all

/ these other cells.

You know that L388SLM isn’t a Bass Large,
but as long as your formula returns TRUE only
for the category Trout Large if it’s in violation,
you can ignore the FALSE values in the other
columns. Then you can write a formula in
column I that returns TRUE of one of the cells
in columns E through H are TRUE.

Yes, it’s a roundabout solution. But give it a
shot. Excel ninjas are always thinking about
how to solve complex problems in multiple

simple steps.
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f"n =, RN | hfe_chl3_boolean - Microsoft Excel - - x
- il)l Home Inser Page Layoud Frermulas Data Review Wiew -5 X
= A B c D E F G H 1 =
1 BoallD Calch Boal bype  Boal size Troul Large  Troul Sppdll Bass Large uy Sl Violator
2 |LIRESIM 587 Trouwt Largee i
3 L4RSLM 591 Trowt Large
4 L3695IM 576 Trout Large
5 |52B55LM 316 Trout small
b (527 255 Bass Srmall
7 |3E1-1 280 Trout Large
g | 5305LMm 313 Trout small
9 5136 271 Bass Small
10 (5330 271 Bass Small
11 5348855 267 By Small
12 | L34851LM 593 Trouwl Largee
13 ©YROCT AR Do Crvaaall
HoA bW Catch Data - Naming Schesme - Catch Targets |~ ¥
Hendy

That way, one of the values in
tolumns E ‘{')\Vrough H will be
TRUE if the boat is in violation.



booleans

Create a formula that returns TRUE if a boat matches one of the labels in E1 : H1 and is in
o excess of the corresponding catch limit.
ExerciSe

o You’re going to use the AND function in this case, which takes a series
of Boolean expressions and returns TRUE only if all those expressions
individually evaluate to TRUE. Take a look at AND in the help screens if
you need more information.

e Write an AND formula for each of these columns. The first one is
partially done for you below, but you’ll have to add dollar signs to
create absolute references. Plus, the maximum catch amount is going to
change for each of the four cells.

Add these tolumn hcadings.A

Oy D hite_ctl3_boalean - Mictosatt Ercel _ = %
'9 Home  Ingen Fagelsyout  Formulas Cats  Review  View ‘ l W - X
E2 . | ~AND{E1-C28" "8D2,B2>"Catch Targets'ic3) ¥ v %)
A B C D E F G H '

1 BoatlD Catch Boat type Boat size  Trowt Large  Trout Small  Bass Large  Bass Small  Viol
2 |L3335LM 587 Trout Large
3 LAGSLM 591 Trout Large
4 L3GISLM 576 Trout Large
5 52855LM 316 Trout Small
Aoy LI Crenall
W4 k| Capch Data - Haming Scheme - Catch Targets- - ¥3
Ready

Be sure to thange the veferentes to

\r make them absolute, where netessary:

=AND (E1=C2&" "&D2, B2>'Catch Targets'!C3)

Heve's Your fiest formula.

Thi ion evaluat
The ampersand here tombines Kbli-,f\:‘::i::s?’ o
two text strings together, like

the CONCATENATE funttion. Copy and paste your Lormula for

all £he cells in these columns.
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evaluate the boats

Es‘oe@i!je
Lution

Heve's wheve the

absolute veferente
dollar signs 90 for
the Lormula in E2.

You just created formulas to evaluate whether each boat is in violation of any of the categories.

What did you find?

=AND (E$1=$C2&" "&$D2,$B2>'Catch Targets'!$C$3)

For the other three eolumns,
you just need to thange the
vefevente to the cateh limit.

=AND (F$1=5$C2&" "&$D2,$B2>'Catch Targets'!$C$4) Z

=AND (G$1=$C2&" "&$D2,$B2>'Catch Targets'!$D$3)
=AND (H$1=$C2&" "&$D2,$B2>'Catch Targets'!$D$4)

violatovs.

Theve ave lots of FALSE values, but we've
looking for needles in a haystack here, since
theve aven't a whole lot

(E'n = E hie_chl3_boclean - Micresoft Excel = = x
- Hume Braerl Page Layoul mulas Data Review Wiew e - =
| H2 - fe | =AND{N$1=5C2&" "5.5D2,SB2 Catch Targets'I1SDS4) /il
[ A B T N D E F T a=
1 Boatio Catch Boat MEMIM Large Troutsmall Basslarge  Bass 5mall  viclator -—
2 |L3885LM s87Trout  Large FALSE FALSE FALSE
3 |LAGSLM 581 Trout Large FALSE FALSE FALSE FALSE
4 |L3695LM 576 Trout Large FALSE FALSE FALSE FALSE
5 52ESS5LM 316 Trout Small FALSE FALSE FALSE FALSE
& 5279 255 Bann Srmall FALSE FALSE FALSE EALSE
i .331 T 520 Trouwt Liarge FALSE FALSE FALSE FALSE
2 [S3I0SIMm 215 Trout small FALSE FALSE FALSE FAISE
9 _F:I.'Hi 271 BAss small FALSE FALSE FALSE FALSE
10 {5330 271 Bass small FALSE FALSE FALSE FALSE
11 |SHABRSS 267 Bass small FALSE FALSE
W4+ W] Calch Data - Hamng Scheme Catch Targets 73 4 —
Réady

This formula shows that it's FALSE that
38I-T is both “Bass Small” boat and in
violation of the Bass Small eateh limit.

Now you have a griJ of Boolean values. Combine
the values for each boat using a single formula
that says whether the boat is a violator.
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booleans

Exercise

Now you're ready to wrap up this assignment. Create the formula that will combine the Boolean
values in columns E through H for each boat. That will tell you once and for all whether the boat
is a violator. Then filter the list to show violators only.

o Using the Help files, look up the logical function that takes a range of
Booleans and returns TRUE if one or more of them is correct.

One of these funttions
vetuwens TRUE if
one or more of its
arguments is TRUE-

¥ Excel Help = - x
R RCRCRA M A =

= B Search -
Logical

B Logicsl Bunctions [reterence)

@ a0 fincion

@ FALSE functon
B 1F funemon

& IFERACH function
B MOT furschion

& OR Furlion

B TRLE function

el Hetp e prng:

e Implement the function you’ve chosen for each boat. For example, for
boat L388SLLM, make the formula look at the Boolean values in cells
E2:H2 and return TRUE if one of them is TRUE.

e Filter the violators. Make your filter display only rows where the value in
column T is TRUE.

you are here »
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isolate the violators

You just created formulas that return TRUE if the boat is a violator. Are there a lot
of boats who are violators?

%:e@i'-je
Lution

0 Using the Help files, look up the logical function that takes a range of
Booleans and returns TRUE if one or more of them is correct.

Kl Lacel Help e
TR - )

The OR funetion is what you want to use. + P Seanch +
\\_/é OR function

"F YOU Wahf ‘{‘p SC‘{: Y‘C&l ‘(:and\/, Aatums THUE # any stgursint is TERUE: rlums FALSE B all stgumants ane FALEE
?Eou ¢an nest AND, OR, and TF -
unttions all inside each other.

"l

OR[logical! logical2

Logicalnjogical. .. Gng ¥ 0o 256 ConBons voi want 1o st Tuat can be el TRUE

of FALSE

s ADemm

e Implement the function you’ve
chosen for each boat. For example,

for boat LL388SLLM, make the ] P - e e : =
> pmmy e Csglaped  Fomsisn Gy Beee  Vew -2 x
formula look at the Boolean ; a Y C— e ]
: . [l = B i ¥ & n }
values in cells E2: H2 and return 1 caich Bosd typer Boal aige  Trouf lange  Trouf Small  Bass Large s Sl Mnl.-llr !

TRUE if one of them is TRUE. 2 SPTrowt  lae  FASE  FASE  FASE : -
i 541 Trewt Lifps A FaLs AL
4 57 Troat large FRED - FALSE ALSD
3 318 Tiosit Sinall FalsE FalsE FALME FARLSE
.3 255 Pads Fasl FaLsl TaLSE TaLSE
You tan w\’i{:c ‘U\c -Fohmula in one o(: {:wo wa\/s‘ 7 FRSE FALSE FALSE FALSE FALSE
115 Trest Lrnall LAt Fasl L AN LRk
&} a 271 Dass Small FAED FALSD FALSE FARLED FALEL
110 2T1 Bass Lmall FALAE FALSE FaLsE FALSE FALSE
11 267 Dady Small LF LY Fas LF I AL TALSD
-— 13 55 Troat Large: FRLSE FAISE FAISE FALSE FAISE
—OR (E2 , F2 ’ G2 , H2 ) 1 M Pask Lrnall LF Nt P L RIS LEALY
[T A7 Racs fmall FASE FALSE FASE FALSE FALSE
15 308 Trown [(F Facst Fassk FalsE FAaLAE FaLSE
4.1 115 Trosat Small Facsl Fasl Al AL P LY
— - 17 258 Bass Emall FRLSE FALSE FALSE FALSE FALSE
—OR (E2 ° H2 ) 11 AES Trewt Largs LF FaS [FLY) LRI RIS
111 23 Bags small FASE FALE EALE FALSE FALSE
20 313 Trowat Sl Fase FALKE FALKE FALYE FALAE
21 20 Dangy small Pl FaLsl FaLsl LY AL
23 268 Bass Emall FRLSE FRISE FRISE FRISE FALSE
. . & 117 Trost Lrnall Fas LE L LE L IRI%E T&I%E
T"\IS -(:o\rmula YC‘{:UY‘V\S TRUE |‘c one 2 259 Racs small FALEE FALSE FAE ERLEE FALEE
of its arguments is TRUE. SR canh e S e o s A W
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booleans

e Filter the violators. Make your filter display only rows where the value in
column I is TRUE.

o) e = e ML foeesbonis ™ M st Eniel "
= Veme Wil egelget Pewie | Ot | Nawes View - "=
HCY'C)S {')\C Ac]l‘tcrcd ||5{. 2 oy lcemeciem Ton W Chemr - mm - domee T pe ke
= LAY o Brape — - B Ungeus = =0 Ty Lokt
Set Edturaal Benein TR L Tonis Memew
" T i = Vameinied | Pglesni Duslaslin —2 1 [iuttmia
fzamgrzam Sorl & Fallms Dsts Tas Cuttena : Anaiy
12 - | =OR{ETHI) =]
i it [ | I f ] G i ! i p=|
I Bostil = | Cwich = | Boat typ = Dot vied = Trewt Lagi = Tresut Senel = Bass Lage = Bass Seaall = Vielabsr 0 "
112 LIknss a4 R Large FaLsl TALSD T TaLS U
157 S105LM 326 Trowd Small FALSE TRLUE FALSE FALSE TRUE
177 ST 27T Trout funall TaLsl TR TaLsl AL TR
224 H1-T I Trowd Laige TRUL FALSL LR FALSL TRIAL
357 L13PC 443 Bass Large FALSE FALSE TRLE FALSE TRLUE
363 S2risLM 128 Trowt fnall FaLsl TR FaLsl FaLS TRUI
301U 437 B Laige FALSE FALLE THUE FALSE THUE
¥4
o5
w4 r m| Capch Data - tiemng Scheme - Cech Targees - F3 g
Pormdy | 7 af BRI ewvasdy Temnd

There aren't many violators, but these
fLolks ave dc(:ini{:dy eatthing too much/

That's it! That's precisely the
information I'm after. The fishes of
Dataville (not to mention the environment
that depends on them) will thank you....
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happy animals

Justice for fishies!

Using your analysis, violators were brought to
justice. They paid a fine and promised not to
take more than their share again. As a result,
the ecology of Lake Dataville is in tip-top shape,
with stable populations of very happy fish.

He can't veally talk, but he blows bubbles...

...and {:hc\/'rc bubbles of sincere appretiation!

356 Chapter 13



14 segmentation * x

Slice and dice

We're so
inseparable....

I feel like I can
open up when I'm
apart from her!

Get creative with your tools.

You've developed a formidable knowledge of Excel in the past 13 chapters, and by now
you know (or know how to find) most of the tools that fit your data problems. But what if
your problems don’t fit those tools? \What if you don’t even have the data you need all in
one place, or your data is divided into categories that don’t fit your analytical objectives?
In this final chapter, you'll use lookup functions along with some of the tools you already

know to slice new segments out of your data and get really creative with Excel’s tools.
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the geopolitical

You are with a watchdog that
needs to tally budget money

Geopolitical Grunts is a swashbuckling group
of policy geeks who advise businesses and
governments on the most important macro
trends of the day. They need your help doing
some hardcore pivot table work.

Thanks for coming aboard! T've got some
beastly data here that I just can't make work for
me. I know it has the information we need, T just
don't know how to draw it out.

The data set describes the spending of the U.S.
federal government at the county level for the
past couple years.

Government spending policy geek
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segmentation

Here’s the graph they want

This doesn't seem like
it'd be a problem.

N

No data? That's
a problem.

—

Wow, he wan{',s”
the “impossible ...

From: G.G.
To: Head First
Subject: Data project

Dear Head First,

Guess what? I drew for you exactly what I’'m looking for, If

you can draw the graph below, you’re done. It describes
how much each agency spends per household on
average.

Average Per Household Federal Spending, 2009

SFChdihs per household

Midwest  Northeast South West
Problem is, we don’t have the data for this graphic. We
don’t have the per household spending, and we don’t
have our geography broken into these regional divisions.

We have something altogether different. Our data is big,
and it’s ugly. Be Prepared to look at a bunch of zeros.

= Anyhow, if you can somehow make that data into the data

to create this chart, that would be great. Can’t you Excel
gurus make the impossible happen?

—G.G.
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investigate your data

Here’s the federal spending
data, broken out by county

The folks at Geopolitical Grunts sent you
this database, which is a county-by-county These fields desevibe the county. The spending

summary of U.S. federal government spc?nding data’s fields
over the past couple years. And because it’s
almost 50,000 lines, you might want to close county code
S
other programs before loading it! These destribe the state. iy g
\{ state_ code
Heve's the agenty that spent the money. state_name

_\% majagency_tr

You know this one. =| fiscal_year
/ fund total
How much they spent. hh count
The number of households in that COunf\/.
s _rose "I"‘-.'!"-' magegansy - . i

ERETEERRAERAL

Theve's a lot of data in heve.

EEEEEECRREEEEEEEEREREEEEEEECEREREEEEREREREEEELR

1 = -
a "
" A e Mot

M drwrma s Marwrpe
&1 0 dewime e M
1

. 1 den s acge W iy
b L dew e g Vrm gt
E X denin s Barm g

k Almost 50,000 lines...sheesh!

www.headfirstlabs.com/books/hfexcel/
hfe_ch14_usaspend.xlsx
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segmentation

B @Q&;Fm your pencil

Look at the chart he wants. Can you create it from the data you
have? Why or why not?

Heve's Your data. ﬁ

- -

- - = ' - -

1 Eounty_&oda County_nama sEate_code SEabE NaohE MajagEncy_Ir fiscal_year fusd toral Hh_count

1 I3 Alnuhains East Borough 2 AK AN oifiar JHpENCnS 2007 8 504,110 TEO
A | 13 Alsnsteans Dast Borcugh 2 A Ernwonmental Prolschon Agsncy

00T & 2,731,048 TEA

This means that the EPA spent ,‘IZ.Q million J\

in Aleutians East Borough in 2007.

Theve are 160 households in this Coun{:\/-

Heve's the thart '[;hey want. W/

Average Per Household Federal Spending, 2009

Look at both axes of +his thart and say whether you
tan treate those axes from the database you have.

|

Midwest Northeast  Gouth West

kai{:c Your answer heve.
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can you make the chart?

_ -sg»,&a_rpm your pencil

k &]Iutmn You just compared the data to the chart you've been asked to
generate. How well do the two match up?

- -

- - . . - -

1 Eounty_Coda County _rama sEate_code SEabE NaohE MajagEncy_Ir fiscal_year fusd toral Hh_count

F: 13 Alouhans East Borough 2 K &1 other agencies 007 3 504,110 760
! 13 Aleutuens Dast ﬂmnulj: 2 A Ernvaresfum srikal Pralss bon Arru"" 00T § 2,731 048 TEO

Z' Id j\
‘{ou tan ?robabl\/ caleulate per househo!
\ / spending from these data points.

The data says tounty/state, but the
chart they want says vegion.

Average Per Household Federal Spending, 2009

............................................................. T

a;
o
-
[Z2]

S
S
o
S

(>

'~
s
=
3
o
>
o
o
-
s\-
d—
5

d—
S
o

&

&

Spending per househol

Midwest Northeast  South West

There is a lot going on heve.
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Sometimes the data you
get isn’t enough

Data can be close to what you want without ever quite
getting there. But that doesn’t mean that you can’t
do your analysis. You can just transform the data you

have into the data you need to have.

States and tounties ave ca{:cgorics.

\ Data inPuts
=

G
7
k Spending totals and

household tounts are numbevs.

segmentation

Region is the caJccgory
you want. \

New categories
o Cowesomres

— > (  Numeric calculations

Data outputs

Categorical summaries
using numbers

Categorical summaries
of numbers

N

\/ou need to caleulate ‘Fund total J
divided by household tount.

“SpendingData.”

field by the hh count field.

Go ahead and create the field you need: the spending per
A household for each agency in each county.
ExerciSe

Convert your data to a table and name the table

e Create a column on the end called Per Household and
populate it with a function that divides the fund total

Put your Pcr_Houscho|d tolumn here.

L] " [

— ) P Bais bees e B . T F

i
u T
R R S, e

L o e i b

iR AR A
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create some new fields

You just created one of the fields you need for your chart: spending per household.
How did it go?

: 3Se Create Your table usi
V9 Your e using the [nsert tab.
Lution s

Fom N I ey L el cndi_uiazsard © Matmzoht Ered T - B =
|
COI’lVCI't YOUI' data -jl Fume deaen  Pagelayeui Formslnn Dela Bevww Wiew  Crign W - B X
Fabe Fiina ol o AR ol tabin "-' T = jees
to a table and T T I LI P —e— ¥ i i
e Tabale § o
name the table r Cr——_ e Oetinns - St
13 : b Meperiies Lamrts Erteine Labie Dala Tabir St
SpendingData. =_— . e — 5l
l— - Shuive, ==
; [ ] B M 1 1
chils Matse: 1 fscal_year|=| fund_tosal = [nn_count [=]
- x 2007 3 504,110 T
SpendingData ] 2007 § 2,791 840 760
] 4 2007 § &, 000,000 JE0
B Resize Tab 5 2007 3 2,321,888 760
~ [} 2008 § 568,710 60
T 2008 § 2,506,040 P60
"c {h ' L] 008 3 1,320,002 TEl
£} 2009 % 590,000 TEl
{:hc C‘FO orei baV‘S avmo\/ YOU: Clcah 10 009 § 161,670 60
u € Torm, i 1 2009 § 04,537 760
P 3 +‘m5 O‘F the 'tablt 2009 % 2,063,874

\/4 lasts_cnty_st_ngy. detad c.oxt |
Braty

e Create a column on the end called Per Household and populate it with a
function that divides the fund total field by the hh _count field.

Add your tolumn heve.
=SpendingData[ [#This Row], [fund total]] /

SpendingData[ [#This Row], [hh count]]

) :." — Hm r_"m d . : | This caleulates per household s\?tnd'mg,B \

To 5c{: this, press “="" then elick on ‘cund_{:o‘{:al,
then press “/”, then elick hh_count.

Fegelapmi Permuis Osby Seiee Vew Desgn W -
-3 | PAperctingDats] [WThix kew] [fand_tetalll)
SO et AT FT i e | (R gouet]

Don"‘: ‘(:ovgc{; 4o forma{;
the data as Lurrenty.

2,791,048 e T
5,000,053 THD T, TR T /\
2,571, i ™ WS, 114 TR 1
W, F18 B P& G316 —t
. THO VIS RAZ05 "J Per_Household =
T80 1T T F — = e

364

Chapter 14




segmentation

Your problems with region are bigger

Calculating the Per Household figure was
straightforward, because you had all the data you
needed right there on the spreadsheet.

You tan devive this figure using
the data You veteived.

fund_total

Per_Household

hh_count &
No ?Yoblcw\!

But you’re in a different situation with Region, since
there’s nothing implicit in the data that you can use to
calculate Region. You need to incorporate more

data in order to determine the region for each row.

You've going to need something
else 4o make this work.

county_name

Aleutians East
Borough
Montgomery
Duval

Travis
Sarasota Midwest
Etc. Northeast
South
West

Region

state_name

AK
MD
FL
X

- BRAMN
There's no formula you ¢an use : RARKEL L
to SCJC “West” from “Aleutians

Ay » What kind of data do you need?
Bast Bo\’ough or “AK. What would you do with it?
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a lookup table

Here’s a lookup key

You can poke around in search
engines for a few minutes and find
data like this: a key that shows how
state names fit with regions.

* Load this! *
'

www.headfirstlabs.com/books/hfexcel/

hfe_ch14_state_region.xlIsx

(Bgy @20

x
Hnm|hxn|ﬁnrm:l‘nmulm|I:au|mrwim:wrﬂ - " X
E‘.’

D20 - {3

hie_chld_state_region = M. = -

&

=] A e R e

o

This key shows how State and
Region mateh each othev.

S WS RN RN R ) S [ g Sy vy iy oy paepi g iy Y
Bt < SR Ty B SRR X = B e - RN PR YL N S |

T,
a [

 state
|Alabama

Alanka

(Anzona
Arkansas

Califarmia

| Colorado
| Connecticut

Delaware

\Distnct of Columbia
|Florida

Georgia

Hawail
1daho

| tlinois
[Indiana

Iowa

Kansas
Kentucky
Louisiana

Mame

:M\.'Il'll'ldnd

Massachusatts

| Mechagan
|Minnasota

Mississippi

Missoun
|Montana

kW Sheatl

Msing this data, Yyou ¢an b\ring chion data
into your spending spreadsheet, which will
enable you to treate that chart they want.
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Ready

'meginn

B c p—— i

South
Waosk
West
South
Wesr
Weast
MNortheast =
Souith
South
South
Souith
Wesl
Wost
Midwest
Midwest
Midwest
Midwest
South
South
MNortheast
South
Mortheast
Midwest
Midwast
South
Midwest

£ Your spreadsheet doesn't have the
da’ca \/ou hCCd, ma\/bc You tan use ano{:hcv
data sourte to b\ring that data in.



VLOOKUP will cross-reference
the two data sources

A particularly useful function in Excel is
VLOOKUP. The V stands for verfical, and what
the function does is look up a reference value
in a vertical list and then return the value from

)
another column that matches the position of the Here’s a veferente 4o the table
value in the vertical list. COh{:ammg Your lookup kc\/

VLOOKUP searthes for lookup_value
in the first column of table_avray. )

segmentation

This number sycci(:ics the tolumn

of the +able that tontains
( the value you want returned.

=VLOOKUP(lookup_value, table_array, col_index_num, [range_lookup])

This is the value \/ou)v'c |ook'm5 Table Array

up ina |ooku? kcy data set. \_}COlum 1
AL

AK

A7
¢ol_index_num takes a numerie value, not AR

a vebevente, to S?CCI‘C\/ the column. — | ca

%BULLET POINTS

VLOOKUP searches for the lookup_value in the first
column of the table_array.

®  col index_ num asks for a number to point to the column
containing the data you want returned, not a reference.

®  [range lookup] takesa Boolean argument.

= |fyousetthe [range lookup] to FALSE, VLOOKUP
returns an error if there isn’t an exact match, and your table_
array doesn’t have to be sorted.

= |fyouset [range lookup] to TRUE, VLOOKUP
returns a value near your lookup_ value if there isn't an
exact match, but your table_array has to be in order.

s{;a«{;c—_namc will bc
\/ow looku? valuc‘

L_j

This argumcn{:

is o?{:iov\a|-

Look at the
bullet Poin-{:s

or movre 'm‘(:o‘

2 AK
2 AK
2 AK
2 AK
2 AK
2 K
2 AK

e
code | * | state_name | * | ma)

All

It’s a l)ig function.
Let's give it a shot....
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yet another lookup key

Stop! The data doesn't match! In the new
file, state names are spelled out, and in the
original data, state names are abbreviated.

Oh, bother. So it looks like you're going to
have to cross-reference the region to the state
abbreviation, then use that abbreviation to
cross-reference the region to your original data.
Fortunately, VLOOKUP will make quick work of
bringing these data sets together.

Load ﬂ!IS too’

www.headfirstlabs. comlbookslhfexcell
hfe_ch14_state_abbrev.xlIsx

Copy the state_region data into your
state_abbrev spreadsheet like this...

Now \/ou'|l have both data sets on the same sheet.

‘Wast
Anzona West
Brn-a South
Califorma Wast
Colorado Wast
Cornecticut Morthaast
Delaware  South
Dasinck of CoSouwth

Flonda South
Gew gl South
] Want

T o e P e e 5 LA B
Y P I [y p e
B - | Ve mame &
3 -
|
P e |
a Lai &
] Aruanesc |
) Caklerran |
T 00 oot ack |
i Y TN BT |
o e Dtimirs |
T Cubrct af Columaa |
1 FL Flonda |
17 GA Cecrgs |
13w Hewe |
18 10 lilatn
15 L [TRL 5 -
15 14 Irara '-"—:" il
17 1k lowa “ tems Wi Page Lyt Pt
13w sana .
13 W0 [ =} hall, - 5
T Lounsiang
I me ]
FR T <) Marylznd & B
31 s (TR 1 State_sfbbrev State_Mams
L] B hagar 2 AL Alabams
FEl ] ML 1 K Alagics
37 aa T 4 |az Arizona
I T Pl 5 AR Arkansas
Bk w] gt T e 8 |CA Cafifornia
trem | |l uf 7 co Colorado
B CT Connacticut
9 DE Delaswars
10 D Destnck of Colambia
11 AL Flonda
This syrcadshccf, matches state 2 ca oy
W w dn
names with theiv abbreviations. R b ] Sheatl 43
Fanzy

Let's Fu{: the region data into this olumn.
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segmentation

Poo] Puzzle

Your job is to take formula elements
from the pool and place them into
the blank lines in the formula. You
may not use the same formula
element more than once, and
you won't need to use all of them.
Your goal is to make a VLOOKUP
formula that puts Region and
State_Abbrev into the same table.

Write the formula that would 9o here.

This is the value \/ou'rc looking up.

=VLOOKUP(_  , , )

This number sycci(:ics the tolumn
with the data you want vetuwened.

This vefevente tontains
the data Your |ookin3 up-

Note: Each thing from
the pool can be used
only once!
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trying out VLOOKUP

Poo] Puzzle Answers

You just wrote your first VLOOKUP veturn the
formula to create a table that You want VLOOKUP b ¢ setond column.

relates your Region field to your torvesponding value in th
State_Abbrev field.

.t i:

Slala Rugion
Alabiama South
Alanka Weat
Anzona WWest

Arkansas South
Califormia Waest
Colorado Wesk
Connecbicul Northeast
Diolawarn Sauth
District of Cc South
Flanda South
Georgia South

=VLOOKUP( B2 , EF , 2 )

)
Heve's wheve You're looking....

In the \cirs{: row, the value \/ou'\rc looking up is “Alabama”.

Alabrama
Alaska
Aarizona
Aar

We don't have o use the [range_lookup]
argument, sinte we know the state data

is omplete and in order.

*

* Do this!
 +

If you haven’t already, type

this formula into your cell C2
and copy/paste it for each row.
You’ll use it in the next exercise.
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segmentation

L.ong ExerciSe

You're just a step away from having all the data you need to create the chart the Geopolitical
Grunts want. Create the VLOOKUP formula that will bring region data into your spending
spreadsheet and then create the pivot chart your client wants.

o Copy the lookup key sheet you’ve been working on in
hfe chl4 state abbrev.xlsxinto your original
workbook. Right-click on Sheetl and tell Excel to move the
sheet into your hfe chl4 usaspend.xlsx workbook.

Put the formula to look up

. I'J_-..' i - & hie chld ctarpand - T _ - "

\/OM\' RCS‘°" ValUC hCY‘C- ---.J Home dnpert | Page Ly | Formuts | Dads = Revew | view ==X

Bt - ] ;

M 1 ] F] L

e Add a Region column to your original i |hn_count x| Per_Housshoic s & ¥
data and then write the VLOOKUP 3 s 1:-1
formula that will look up the region . i s
field based on the state abbreviation in 5 %0 o
that row. n 750 % L:'.r.'r.r
9 el % w0E
NOTE: You will need to ..';"_‘;:M'm 245, ooy w2

have the fourth argument of —

VLOOKUP be FALSE.

Heve is the sheet You import from
hfe;chl 4 s tate abbrev.xlsx. Avcragc Per Household chcral S?cndihg; 2-007

T

e Create the pivot chart that the
Geopolitical Grunts want. Just click
“Pivot Chart” rather than “Pivot
Table” and let Excel create the
chart. You will have to change the
title and formatting to get the chart
right.

Spending per household

Heve is the thart they wai/

Midwest Northeast South West

you are here » 371



your first pivot chart

Lon® Exercise
SoLution

You just added another column to your data set and then created a pivot chart.
How does it look?

o Copy the lookup key sheet you’ve been working on in
hfe chl4 state abbrev.xlsxinto your original workbook. Right-click on Sheetl
and tell Excel to move the sheet into your hfe chl4 usaspend.xlsx workbook.

HILU!HCDH ]

Heve's what the “Move or Co?\/" dia|05 box looks like. SR

N
hie chid isaspend s 3

pefore sheet:
Fands oty st aoy detal ebt A
fmarwe to &nd]

You 3’6{: to it from \rish‘f:—l.licking on the
sheet’s tab at the bottom of the sereen.

e Add a Region column to your original data and then
write the VLOOKUP formula that will look up the region
field based on the state abbreviation in that row.

The second and third argumcnfs point
{:o the looku? {:ch \/ou Urca‘tcd

=VLOOKUP (SpendingData[ [#This Row], [state_name]],Sheetl!A:C,3,FALSE)

Take a look at the help seveens for
move information on this argument.

/L Heve's Your formula.

Eﬂ dn H tle_chid pammpend - Wiy bl Tabie Taalt - =
—r)l Hame Inzert Fage Lot Formuisy Dusa FEwEs Wi Design W
| J ] - b _='.l'LUIEJKUP{5pIunﬂ|nuIJau[[I'II‘1|:. Reew] [tate namef] Sheetila:C 5 s SE)
a 1] T F - 1] 1 ] 1 I

I atate_nams | = majagency_L = | Fiscal_yaar = furkl_totsl L= Hh_cownt = Per_Mousehold = | REgan =|

3 lak Al ather agencies 007 B 504,110 760 % b63

3 AK Ensircnimantal Proteciion Agancy T § 2,701,848 760 § 1673 Wask =

4 K Daspartmant of Commsrcs 007 § &, 000, 500 80§ FAGE West

5 AK Department of Education o0t g 2,327 54g RO % 3,058 Wast

& AK All other agencies 2008 F 568,710 TED % 748 Waest

T AK Dapartmant of Fducanon 000§ 2,506,040 7RO % 1,415 Waat

0 aK Emironmental Protection Agency 2000 5 1,320,002 60 5 1,737 west

G Ak Emvircnmental Probection Agency 2009 = &90,000 760 % 908 West

10 AK Dpartment of Jushca 000§ 160,67/ TH0 § 213 Wask

11 LAk Franseteant af dashb sl Lk mag FT i Ad L13 PAA_% LAY

B4k 0] Rl faacks, ety st gy, dutul c.tat .- b AN
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segmentation

Create the pivot chart that the Geopolitical Grunts want. Just click
“Pivot Chart” rather than “Pivot Table” and let Excel create the table.
You will have to change the title and formatting to get the chart right.

Lots of things you need to do 1o ¢tlean this up....

These ave the fields

Filter by fiscal year 2009. that you eveated.

Format the average as eurventy.

[ - - = te_ohld waspend - Ml Baeel - =
3) d 9 s 2 S
- Heme  Inied Page Liyoul  Feimosi  O#a  Bevew  [view  Optiani Deuign W= "X
a3 = J& | fvverage of Per Housahold 134
| A e B ~ L F B ProutTable Fiel Lint ¥ x
1 fiscal year [2009 = E =
5 < Choxee Seksy i 80§ I repert: |f1_'_.
3 Row Labels = laveragqe of Per_Household _[_"u -
A Midwest 5723 Change the title - i
5 Northeast 1,389 l | lemanty_name
m WwiT. .
& \South £1.152 ‘cv'o ‘H’\C dC‘Ca ‘t aate_code
7 west 21,013 Flsase_nern
& Grand Total 41,015 | maagery |
@ 3 DCIC{:C 'H’\C ICSCnd. || el _ywar 7
10
T - . - - —
t; Average per household federal spending, 2000 |
14 | 51500
15 |
16
= 51400 + - -
1@ |
12 $1,700 + |
20
21
33 51,000 -
23 |
24 00 -~ d . = | ]
25 [
26
27 S600 — : . s i
28
9 400
30
b
35 §200 A— 5 : -
32
J; $0 + 3 = -
:d. Wlidwest Martheast South West
a7 !
L]
WA bW Sheetl | Sheetd - o enty_st_sov [l - ™ -
Ready
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all about

Create segments to feed the
right data into your analysis

The data you receive to analyze

inside Excel is just a starting point.

If that data doesn’t do what you

need it to do for your analysis, Raw data

every tool of Excel is at your

disposal to mutate the data into the Raw data
form you need. -

P
That’s what slicing and dicing data ey

is all about. -

..and dice it/

Slice it...

This is data that came

Lrom some vandom place.
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therejare no
b Questions

Dum

Q} Will | always use VLOOKUP to do this sort of thing?

A: By no means! VLOOKUP is powerful, but there are other
lookup functions as well. There’'s HLOOKUP, which does horizontal
lookups, as well as INDEX and MATCH, which are popular but
slightly harder to understand.

Q} So there’s a lot of versatility in Excel’s functions when it
comes to looking things up.

A: Absolutely. But you never know what formulas you'll be able to
use to slice and dice data into the form you need. Remember, earlier
in the chapter you used simple division to create a new field, which
you graphed using a pivot chart.

Q: Now that | have lookup formulas and division, what else
can | use to segment data points?

A: Boolean functions are big here. Say you wanted to tag all the
records in your database that were Department of Defense programs
in Maryland. It'd be easy to use a simple AND function to create a
Boolean value.

Q} And | could take that Boolean value and use it with a
formula like COUNTIFS to compare it with other values in my
data set.

A: Or better yet, you could plug the Boolean value somewhere into
a pivot table. Boolean functions are fantastic for segmentation, and
they play really well with pivot tables.

Q} You know, this is kind of funny advice you're giving me.
What you're basically saying is that there are a lot of different
functions and techniques that can all do the same basic thing.

A: Right! Go on....

segmentation

Q,: And at the same time you're not giving me any quick and
easy rules for how to use those functions and techniques for
segmentation. Your advice is basically, “Look at the problem,
and pluck an Excel feature out of thin air to solve it. Use
whichever Excel feature is best.”

A: That's a fair observation. But you've learned enough about the
features of Excel that all the stuff you don’t know consists of either
super-advanced topics or subtle variations on the themes you've
already picked up. At this point, your goal should be to play with the
functions and think creatively about how to make them work for your
specific problems.

Q} The student has become the master.

A: That might be overstating it a bit, but you're well on your way.
Just as a book on Microsoft Word won’t show you how to write the
Great American Novel, a book on Excel can’t teach you to create a
brilliant spreadsheet.

Q,: What can teach me how to do wild stuff in Excel?

A: You can certainly always be on the lookout for people’s novel
solutions to problems, but the best way to get good with Excel

once you have a strong base of knowledge is just to learn as many
functions as you can and experiment with making them work together.
You'll inevitably surprise yourself with the creative ways you can use
Excel.

Q,: It probably wouldn’t hurt to be good at math, either.

A: Definitely. A solid book on general data analysis or analysis for
your area of expertise would show you some of the theoretical points
that will make your spreadsheets smarter. But that's a whole different
deal. In the meantime, let's see what your friend at Geopolitical
Grunts has to say about your pivot chart.
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another

Geopolitical Grunts would
like a little more nvance

verage Per Household Federal Spending, 2007
Niee work,’

<

Oh, wow, that visualization is fantastic.
You know, you've got me thinking. What
would be really nice would be to break out the

Spending per houschold

department-level projects from everything §
else. Could you filter the data so that it o P g
only includes transactions where the word
“Department” is in the majagency_tr field? ST el it
o

And while you're at it,
could you show me all the
dates rather than just 2009?
Like grouping a bunch of bars
together that show regional
averages by year?

Ah, clients.... What are you going
to do? You flash a little skill, and
once they know what you’re
capable of doing, they’ll never
leave you alone!
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segmentation

Your client would like a little more detail in his chart. Looks like you're
going to have to create a new segment....

Exercise

o Adding dates to your pivot chart is the easy part. Drag the date field out
of the Filter box and into the box that will make the pivot show many
bars representing region and year, not just region.

e Your raw data rows need a tag to denote whether each transaction
is from a department-level organization or not. Create a Boolean
data field that contains TRUE if the word “Department” is in the
majagency_tr field. If you need help, take a look at the hint below.

e Head back over to your pivot table. Since you’ve added data to your
data table, you’ll need to press the button in the Ribbon to refresh
your pivot table. Then add your new field as a filter, showing only data
points where it’s TRUE that the transaction is from a department-level
organization.

‘Je Suryoo[ a1, noA Jurnsqns o ut st Juaunreda(y,, JT ANTL
SUIN)AI e} B[NULIOJ PIISAU SI( © 9)1BAID 0] IIYIAS0) SB[NULIO]
I8 N "HSTV.A ST juownsIe SIT JT YT, STINdI () LON
“TOXID Ue ST JUIWINSIE ST JT M T, SUITNRI () JOMIHS T Punoj
JOU SI SULNSANS J%2) pajsanbax o) J1 10110 Ue SUINIAT () ANT.I

lll;u.’H
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more segmentation

You just created a new segment to describe transactions originating from department-level
organizations. How did it go?

%:e@i'-je
Lution

o Adding dates to your pivot chart is the easy part.
Drag the date field out of the Filter box and into
the box that will make the pivot show many bars
representing region and year, not just region.

e Your raw data rows need a tag to denote whether each
transaction is from a department-level organization or
not. Create a Boolean data field that contains TRUE if
the word “Department” is in the majagency_tr field.

Add the year to the axis. //

Imagine a el doesn't have “Department” in it...
Heve's Your Lormula.
This formula will return an evvor...

=NOT (ISERROR (FIND ("Department",SpendingData[ [#This Row], [majagency trl]l)))

...this will vetwn TRUE...

.and this will £lip it to FALSE, sinte the ¢ell doesn’t contain “Department”.

En;) (=, IO B hie_chl4_wsaigend - Microtodt Eacel Talle Tonk =
- Hume Insel Page Layoul Farmulas Dl Feview View Design M- 59/X
| k2 = (2 Je| “NOT(ISERROR(HIND{"Department”,SpendingDatal [#1his Row].(majagency_trll)))
[ E E G H 1 i B K
1 |majagency_tr =|hscal_year| = | tund_total | =|hh_count || Per_Mousehold =|Reqon| = Departmant = |
2 Al other agencie: 2007 § 504,110 760 § 663 Wl
3 Environmental Frotection Agency 2007 § 2,791,848 Fub § 3,673 West FALSE
4 Department of Commarce 2007 % 6,000,000 760 % 7,895 West TRLUE
5 |Department of Fducabon 2007 & 2,321 888 7O &£ 3,085 Waesl TRLIE
6 Al other agencies 2008 5 LaR. 710 TG0 £ T48 Wes=it FALSF
! Department of Education 2008 § 2,590,040 Joub 8 3,416 Wast TRUE
&_|Emvironmental Protection Anency 2008 5 1, 1.7)7 West FALSE
44" | Shaatl . Shasts | Taade. caty_st_agy_detsd_crxt 73] M——.—,. o
Reacly J L Q= *

378 Chapter 14



segmentation

Head back over to your pivot table. Since you’ve added data to your
data table, you’ll need to press the button in the Ribbon to refresh
your pivot table. Then add your new field as a filter, showing only data
points where it’s TRUE that the transaction is from a department-level

organization.

Heve's your new chart!

E PorckTusle Towki |
w v [ Opimel | Desgn
"i.: s -':Il“ —'?.'} -ﬂﬂ

Moy
FacATazig

Addigng

Bafreih Change Data

Clewr  Salert
Saure L

Cliek the vefresh button o enable
You to intlude Your new field.

o hie_chld_imaspend - Microtoft Excel PrvatTable Toalt — - b
Insert Paye Layoul Fommulas Diala Review View Oplions Design W - T X
=2 i 590.016039685964 ¥
A | — D E F G H 1 ]
1 .DdelllIIHﬂl ]'T“H.UE ﬂ . . . .
> - - - -
3 |Row Labals [=]Avarage of Per_Hous Average per household federal spending
4  =Midwest 5690
5 2007 £727 $1.800 7
=] A0 LA
7 2009 $763 $1,600
8 2010 £6 _
9  =MNortheast £1,050 $1.400
11 2007 Shhb) |
11 2008 %535 $1,200
12 2000 $1,621 .
13 2010 27 s1000 |
14  =South 5014
15 | 2007 552 $800
16 2008 590
17 | 2009 $1,237 $600 |
18 2010 £3
18  =west §027 sa00
20 2007 5843 .
21 2008 $654 FI00° 1
22 2009 $1,138
23 2010 $2 s0
24 Grand Tatal SHYY
\?2\_/}
27 |
7H 3
H 4 b M| Sheptl | Sheet? faads_enty st agy_detad_cree
Ready
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show me the money

You've enabled Geopolitical Grunts
to follow the money ftrail...

Which is a good thing, because there’s a whole lot
of it. So much of it, that it’s hard to keep track of it
i+ that vou could get burled
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go forth and excel

Leaving town...

I1’s been great having you here in Dataville!

We’re sad to see you leave, but there’s nothing like taking what you've learned
and putting it to use. You're just beginning your Excel journey, and we’ve put you in the
driver’s seat. We're dying to hear how things go, so drop us a line at the Head First Labs

website, www.headfirstlabs.com, and let us know how data analysis is paying off for YOU!

you are here » 381






appendix 1: leftovers

*

* The Top Ten Things *
(we didn’t cover)

You're not finished yet, are
you? But there is so much left!

You’ve come a long way.

But Excel is a complicated program, and there’s so much left to learn. In this appendix,
we’ll go over 10 items that there wasn’t enough room to cover in this book, but should be
high on your list of topics to learn about next.
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more stats

4#]: Pata analysis

It’s one thing to be able to rock and

roll inside Excel, but it’s another thing
altogether to be a good data analyst. Data
analysis is a broad (and hot) field that
encompasses knowledge not only of Excel
and other software but of higher level
topics like statistics and psychology.

Crack data analysts are omnivorous and
voracious thinkers when it comes to data,
and if you’re interested in boning up on
data analysis, might we suggest...

This book is more about analy{-c
Yrinci‘?lcs than So‘c{warc.
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everything else

42: The format painter

The format painter is one of those tools
inside Excel that you’ll use all the time. The
format painter provides a super-quick way
to copy formatting attributes from one cell
to another. Just select the cell that has the
formatting you want to copy to another cell,

click the Format Painter button, and then click * Tt
on the cell or range where you want to apply L=
that formatting, 153 Copy
Paste
- J’Fnrmat Fainter

Clipboard fa

If you want to apply the formatting you've Tey out this feature.
loaded into the format painter to a number

of places in your spreadsheet (rather than

just one), double-click the button when the

cell whose formatting you want to copy is

highlighted.

You can also achieve the same results using
Paste Special > Formatting.

2=

All using Source theme
All except borders
Column widths
(") Formulas and number formats

‘/ou tan Fas{c 1co\rma+,s using Paste SycdiaL +o0. () Values and number formats

(2 Multiphy
Divide

|” Transpase

Paste Link ok || cancel

you are here » 385



analysis tools and array formulas

#3: The Data Analysis ToolPak

The Data Analysis ToolPak is a set of analysis
tools that comes standard with Excel but 1sn’t
activated by default. If you need to use Excel
for serious statistical operations like hypothesis
testing, you’ll want to take a look at this feature.
Check out the Help files for information on how
to activate it.

The Data Anal\/sis ToolPak has a
bunth 0‘(: ¢ool statistical ‘Cunc{:ions.

Data Analysis
Analysis Tools

Anova: Two-Factor With Replication
Anova: Two-Factor Without Replication

Anova: Single Factor -

Cancel

Correlation

Covariance

Descriptive Statistics
Exponential Smoothing

F-Test Two-Sample for Variances
Fourier Analysis

Histogram

m

o

Help

#4: Array formulas

Ever needed a formula to return more than one result?
Does that question blow your mind? Array formulas
are a conceptually difficult but programmatically
powerful feature of Excel that push functions to the
limits of their performance.

They’re worth looking into if you’re interested in
taking your mastery of functions into a whole different
dimension.. literally!
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#9: Shapes and SmartArt

Excel 2007 introduced a bunch of visual
formatting tools, and this book has only scratched
the surface of those tools. If you enjoy thinking
visually, try poking around the Shapes and
SmartArt features. They are a treasure trove for
quick and easy yet elegant formatting options for
flow charts and other visualizations.

everything else

You ean draw all sorts of intevesting diagrams
inside Excel using Shapes and SmartAvt.

i

'/E'“i’.- = o) ©

Bookl - Microsoft Excel

Home | Insert Fage Layout Formulas | Data  Rewiew | View ' Dresign

SmarlArl Tools

Format

T A L
W - o %

_Ilu_
H 4 b M| Sheetl < Shoat? - Sheetd -~ ¥J 4
Ready |

— 5] Add Bullet - @0
L o Rightto Left | @ = %e® B 1B T %
Add - Change  Change e Resel
Shape ~ &2 layout = 2] Layout~ || Colors = Graphic
Create Graphic Layouts SmartArt Styles Reset |
Diagram 1 - (@ £ | ¥
fﬁj-:h:ﬁ_t'._ﬂ_;F F G |_i
| 2
| 3
4|
L 5...
6
. i . x =
=7 is great making
9 | for diagrams
10
ul
)
13
1
15
[ 16
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better performance

#6: Controlling recalculation and performance tuning

If your spreadsheet gets large and
full of formulas, especially array
formulas, you might experience
slowdowns as all your formulas
recalculate when you update data.

If you suspect you're experiencing
something like this, head over to

the Options menu and play around
with the settings that control Excel’s
recalculation and other performance

Check out this window for Pcr‘(:ormantc {‘,uning o\?{',ions.

behaviors.
Facel Cptions Co

Papulai e | . S 7

| _fﬂ Change options related 1o formula calculation, performance, and error handling.

F'hﬂhﬂi -
Frociing Calrulation aptinns
Saye Witkbook Cslculation Emable [lerathve caltulation
P & Autumatn Magimum [Eerationg: 100
oabbi Automaslic excepl for Jals labdey
Manimum Change:  .001
Custamize Hanual
Reealeulate worknask nefare swing

Add:Ins

Working wilh fonmeulas

Trusd Cenber
| B1£1 reterence style
| Enemuila Ratal amplete
Use Table names im Tosmulas
7 Use GelPwvelDala functions for FivolTable references

Resources

< [=

Frrar Checng

¥ Enable packground error checking

Cely confaming years represented & 1 digits |
Humbérs farmatted af téxt or preceded by &n apostrophe o

EEEEE

Formudas ineontistent with ather Tarmulas in the region
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Reset lgnored Enori
Indicate grrort wsing this codos iﬂd = | ['i—
brnof checking rules
Cefis containing farmuilas that res® inoan errar o
Incengistent caloulsted column fommuls in tables 7

Unlocked cedls containing formulas
Foomglas refeiring Lo emply cells

Data enteded in & tabde i3 myalid

Lo ][ e




everything
#7: Connecting to the Web

All of us spend time surfing the Web, so why not make
Excel and the Web work together? Excel has a number
of facilities for bringing web data into your worksheets
and exporting your spreadsheets for use on the Web.

#8: Working with external data sources

You can pull data into Excel from relational databases
like Microsoft Access and from a variety of other
external sources besides the Internet. Interfacing
databases with Excel pivot tables using OLAP (Online

Analytical Processing) technology is a particularly
powerful and cool way to analyze data.

The spreadsheet on your tomputer Databases on the Internet or in an Aecess £

ile
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collaboration and

#9: Collaboration

Excel’s collaboration features like Track Changes
make working with other people on the same
spreadsheet a lot easier. To look at some of the

collaboration features, head over to the Review tab.

Look into ¢ollaboration options heve.

#10: Visval Basic for Applications

Have you learned most of
Excel’s features, even the
super-technical stuft like
array formulas, and find
yourself demanding more?
Visual Basic for Applications
(VBA) is a full-blown
programming language that
you can use inside Excel to
create your own functions
and much, much more.
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appendix fi:
install excel’s solver *

* The Solver *

T want to optimize now! I
don't want to have to install
some add-in...

Some of the best features of Excel aren’t installed by default.
That'’s right, in order to run the optimization from Chapter 10, you need to activate the

Solver, an add-in that is included in Excel by default but not activated without your
initiative.

this is a new chapter 391



here are the steps

Install Solver in Excel

Installing the Solver in Excel is no problem
if you follow these simple steps.

This is the Micvosoft 0£fice button.

Click the Microsoft Office button and select Excel

Options.

Here's Excel Options.

—

Select the Add-Ins tab and click Ge... next to

“Manage Excel Add-Ins.”
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install solver

e Make sure that the Solver Add-in box is checked,
and then press OK.

)

i

Make sure that this box is thetked. \

i

e Take a look at the Data tab to make sure that the
Solver button is there for you to use. ol Wizaed
Helpe create formulas to find data in kcie

Make sure that Solver tan be
seen under the Data tab.

- T ) ¥ Boold [Compatieliny Mode] - M — -]
.;m:.; el 1

Hame | imatd POQlapoul | Fpimuls | Gats| Reaes View @ - T X

That’s it!

With those steps complete, you’re
ready to start running optimizations!
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* Index

Syvlbols

& (ampersand), in formulas, 351
* (asterisk), multiplication operator, 8
[] (brackets), in structured references, 82
: (colon), in cell references, 15
$ (dollar sign), in cell references, 73-75
= (equals sign)
in logical expressions, 335
preceding formulas, 5

! (exclamation point), in cell references, 68, 70
/ (forward slash), division operator, 8
> (greater than sign), 335
= (greater than or equal sign), 335
< (less than sign), 335
<= (less than or equal sign), 335
- (minus sign), subtraction operator, 8
<> (not equal to sign), 335

() parentheses
enclosing function arguments, 15
enclosing numbers, 24
to group values in formulas, 14, 62

+ (plus sign), addition operator, 5

A

absolute references, 7375
addition, 5

(see also COUNTTIF function; COUNTTIEFS function;

SUM function)
advertising example, 252-277

advertising costs, adding to data, 253-254
breakeven points for multiple scenarios, 261-264

%
*

new customers, adding to data, 253254

optimization model, checking, 272-276

optimizing based on multiple, constrained cells,
267-270

projections for TV and magazine ads, 255260

alignment of cell contents, 36

alignment principle of design, 53-56

ampersand (&), in formulas, 351
AND function, 351-353

appreciation calculation, 217

arguments for functions, 15

array formulas, 386

asterisk (¥), multiplication operator, 8

auditing formulas, 208211

Automotive Weekly example, 310-330

average satisfaction and reliability by make, 328-329
filtering average MPG by reliability, 322-324

most expensive price for each make, 329

rating by make and model, 329

summarizing average MPG by make and type,
313-319

AVERAGE function, 119-121, 172

B

balance sheet example, 50-57

bar

charts, 238, 239-240

bold text, 42
Boolean data type, 131, 334-335

(see also logical expressions)

borders around cells, 36, 42
brackets ([]), in structured references, 82

bubble charts, 238
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C

calculations (see formulas; functions)

cell ranges
named, automatically generating, 82—87
named, specifying manually, 76-78
selecting with mouse, 67-68
specifying in formulas, 15-16, 70

Cell Styles, 4549

cells, 5
formatting for (see formatting)
green triangles in, 121-122
references to (see references)
characters (see text)

charts
appropriateness of, 229-230, 235-236, 238
bar charts, 238, 239-240
changing type of, 239
creating, 231
data for, selecting, 232
design and layout, 232-235, 247-248
limitations of, 235
line charts, 238, 241-248
list of, 238
pie charts, 230-234, 236
from pivot tables, 325, 371-373, 377-379
transforming data for, 243-246

collaboration, 390
colon (:), in cell references, 15

color
of cell background, 36, 42
of cell contents, 36
columns
referencing all cells in, 70
sorting data by a specific column, 92-95
sorting data by multiple columns, grouped, 96-98
splitting text data into, 282-285, 301-304
computer manufacturing example, 60-88
discounted prices, incorporating, 71-78
gross profit margin, 61-62
least expensive parts, 63-68
projected profitability, 6970
projected profitability for all computer models, 84-87

396

CONCATENATE function, 288
convention center example (see parking spaces example)
copying and pasting
cell formatting, 385
formulas, 2021
with modifications, 302—-304, 385
references not shifted during, 73-75, 83
references shifted during, 2021, 73
COUNTIF function, 190-192
COUNTIEFS function, 346348
cross-referencing data sources, 367-373, 375
CUMIPMT function, 216
currency symbols, 33-38

customer database example, 280-308
counting “s” characters, 291-292
extracting names, 294-304
extracting phone numbers, 289-290
formatting data, 305-307
splitting text data into columns, 282285

D

data analysis, 113, 321, 384
Data Analysis ToolPak, 386
data for exercises, downloading, xxxiii

data types, 122
Boolean data type, 131, 334-335
changing, 128, 131
converting text to values, 128-130, 172
converting values to text, 128
determining data type of cell, functions for, 128
errors as, 135
numbers stored as text, 121-122
(see also dates and times; numbers; text)
database example (see customer database example)
databases, using with pivot tables, 321, 389
DATE function, 182-184
DATEDIF function, 156-160, 172

dates and times

converting serial numbers to, 182184
converting to serial numbers, 148-151, 172



differences between, 156-160, 172
formatting, 150-152, 165-166
functions for, finding, 181-182
mathematical operations on, 148-152, 156-160, 164
sorting, 143-144
stored as numbers, 145-147, 162, 165—-166
(see also parking spaces example; training program
example)
DATEVALUE function, 148—-151, 172
delimiter, 282

design and layout
alignment principle, 5356
Cell Styles for, 4549
for charts, 232-235, 247-248
keep it simple principle, 4044
proximity principle, 53-56
Themes for, 47-49
(see also formatting)
diagrams, 387
#DIV/0! error, 120-121, 135
division, 7-8
dollar sign (§), in cell references, 73-75
downloading data for exercises, xxxiii

drug study example, 118-140
attempting caculations on text data, 119-122
converting text to numbers, 126-130
errors in spreadsheet, analyzing, 133—139

E

equals sign (=)
in logical expressions, 335
preceding formulas, 5

errors
analyzing, 120-121, 133-139
data type for, 135
#DIV/0! error, 120-121, 135
functions for, 136
#N/A! error, 136
#NAME! error, 134, 138-139
#REF! error, 134, 137-138
#VALUE! error, 134, 138-139

ERROR.TYPE function, 136

index

examples
advertising, 252277
Automotive Weekly, 310-330
balance sheet, 50-57
computer manufacturing, 60-88
customer database, 280-308
data for, downloading, xxxiii
drug study, 118-140
fishermen, 332—-356
fundraising, 90-115
government spending, 358-380
house purchase, 198-225
income statement, 30-57
investment report, 228-249
parking spaces, 170-195
restaurant expenses, 2—27
training program, 142—-167
Excel
versions of, covered in this book, xxxii
website resources, xxxiil
(see also spreadsheets)

exclamation point (!), in cell references, 68, 70

exercise data, downloading, xxxiii

F

filtering data
applying multiple filters, 109111
applying one filter, 107-108, 113114, 193-194
in pivot tables, 322324
uses of, 113

FIND function, 288, 298300

fishermen example, 332-356
counting boats in each category, 343-348
counting boats over their limits, 350-355
determining type of boat from boat ID codes,
333-342
font, changing, 36
format painter, 385

formatting
alignment of cell contents, 36
bold text, 42
borders around cells, 36, 42
Cell Styles, 4549
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formatting (continued)

color of cell background, 36, 42
color of cell contents, 36

copying from one cell to another, 385
currency, 33-38

dates and times, 150-152, 165166
decimal places, 36

excessive, avoiding, 40

font, 36

formulas interpreting, 36

italic text, 42

menu buttons for, 36

percentages, 36, 61

Shapes for, 387

SmartArt for, 387

(see also design and layout)

formula bar, 56

formulas, 5>—8

accuracy of, checking, 13-14

auditing, 208-211

combining results of, 24-26

complex, breaking into columns, 350-355
concatenating references in, 351

copying and pasting, 2021

definition of; 5

entering in cells, 5-6, 19-20

errors produced by (see errors)

formatting interpreted by, 36

formatting not allowed in, 34-35
functions in (see functions)

grouping parts of, with parentheses, 14, 62
mathematical operations in, 7-8

modeling (see models)

performance of recalculations, 388
references to cell ranges in, 15-16, 67-68
references to cells in, 11-14, 19-20, 73-75
references to named cell ranges in, 7678, 82-87
references to worksheets in, 66—70

forward slash (/), division operator, 8

functions, 15-16

arguments for, 15

categories of, 186189

for data type testing and conversions, 128-130, 172
for date and time operations, 181-182

for errors, 136

finding, 173-177, 181-182, 186-191, 193

398

for logical expressions, 335

for pivot tables, 317-319

for statistical calculations, 189—191

for text operations, 286288

(see also specific functions)
fundraising example, 90-115

filtering data, 107-111, 113-114

sorting data by largest contributors, 91-94

sorting data by largest contributors and location,

96-98

zooming data, 103105

future value calculation, 212

FV function, 212

G

GETPIVOTDATA function, 321
Goal Seek, 262265

government spending example, 358-380
determining region from state, 365-373
filtering by department-level projects, 376-379
grouping by years, 378
pivot chart for household by region, 372—-373

spending per household by agency and county,
363-364

graphs (see charts)

greater than or equal sign (>=), 335

greater than sign (>), 335

green triangles in cells, 121-122

grouping and summarizing data (see pivot tables)
grouping parts of formulas (see parentheses (()))

grouping sort results, 96-98

H

headings, Cell Styles for, 46
help, on functions, 173-177
hiding data (see filtering data)
HLOOKUP function, 375
Home tab in Ribbon, 36



house purchase example, 198-225
assumptions, analyzing, 218-224
determining money able to borrow, 199-201
incorporating net present value, 202-204
mortgage model, 207, 213-217
rent model, 206, 210-211

I

IF function, 334-342
IFERROR function, 136

income statement example, 30-57
balance sheet, 51-56
design and layout, 40-56
formatting, 33-38
income statement calculations, 3132

interest payments calculation, 216
interest rate calculation, 212

investment report example, 228-249
chart for portfolio allocation, 228-231, 239-240
design and layout for chart, 232-234
time chart comparing stocks, 241-248

ISBLANK function, 128
ISERR function, 136
ISNONTEXT function, 128
ISREF function, 128
ISTEXT function, 128, 172
italic text, 42

K

keep it simple principle of design, 4044

L

Lake Dataville example (see fishermen example)
layout (see design and layout; formatting)

LEFT function, 288, 289292, 299-300

LEN function, 294-296

index

less than or equal sign (<=), 335
less than sign (<), 335
line charts, 238, 241-248

loans
appreciation calculation, 217
assumptions of analyzing, 218-224
future value calculation, 212
interest payments calculation, 216
interest rate calculation, 212
net present value calculation, 202-206
number of periods calculation, 212
opportunity cost calculation, 217
payment calculation, 211-213
present value calculation, 200-201

logical expressions
counting elements based on, 190-192, 346-348
functions for, 335
operators for, 335
testing if a cell contains an error, 136
testing if all expressions are TRUE, 351-353
testing 1if at least one expression is TRUE, 354-355
testing if TRUE or FALSE, 334342

looking up values in a table, 367-373, 375

lowest value, finding, 6470, 172

M

magazine example (see Automotive Weekly example)

Massachusetts Marathon example (see training program
example)

mathematical operations
on dates and times, 148—152, 156—160, 164
specifying in formulas, 7-8
totals (see SUM function)

MAX function, 64

menu row at top of screen (Ribbon), 36

MIN function, 64—70, 172

minus sign (—), subtraction operator, 8

models, 206—207
assumptions of, analyzing, 218-224, 265
different scenarios for, 258-260
optimizations for, 262-2653, 267-270, 272-276
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the

money values, currency symbols for, 33-38
mortgages (see loans)
mouse, selecting cell ranges using, 67-68

multiplication, 7-8

N

#N/A! error, 136

#NAME! error, 134, 138-139

named ranges
automatically generating, 82—87
specifying manually, 76-78

negative numbers, 24

nesting IF functions, 336-342

net present value calculation, 202—-206

not equal to sign (<>), 335

NPER function, 212

NPV function, 202-206

numbers
converting dates to serial numbers, 148-151, 172
converting serial numbers to dates, 182—184
currency symbols for, 33-38
dates and times stored as, 145-147, 165—-166
dates stored as, 162
negative, 24
stored as text, converting to numbers, 128-130, 172
stored as text, green triangle indicating, 121-122

0]

OLAP (Online Analytical Processing), 389
Online Analytical Processing (OLAP), 389

operators
logical operators, 335
mathematical operators, 7-8

opportunity cost calculation, 217
optimization problems, solving, 267-270, 272276
OR function, 354355
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P

parentheses (())
enclosing function arguments, 15
enclosing numbers, 24
to group values in formulas, 14, 62
parking spaces example, 170-195
counting tickets sold on weekend dates, 185-192
determining weekend dates, 178-184
filtering dates with tickets over criteria, 194

Paste Special, 302304, 385

payment calculation for loans, 211-213
percentages, 36, 61

performance of recalculations, 388

pie charts, 230234, 236

pivot tables
charts from, 325, 371-373, 377-379
creating, 314-319
filtering data in, 322-324
getting data from, 321
uses of, 313-314, 321, 325
using databases with, 321
using with Solver, 321

plus sign (+), addition operator, 5

PMT function, 211213

political campaign example (see fundraising example)
present value calculation, 200-201

profitability example (se¢ computer manufacturing
example)

PROPER function, 305-307
proximity principle of design, 53-56
PV function, 200-201

R

ranges (see cell ranges)
RATE function, 212
#REF! error, 134, 137-138



references
absolute references, 73—75
to all cells in a column, 70
to cell ranges, 15-16, 67-68
to cells, 11-14, 19-20, 73-75
concatenating, 351
to named cell ranges, 76-78, 82-87
relative references, 73
shifted during copying and pasting, 2021
structured references, 82—87
testing if cell contains, 128
to worksheets, 6670
relative references, 73

renting versus buying example (see house purchase
example)

resources, Xxxiii

restaurant expenses example, 2—27
separating expenses individually, 18-25
splitting total between each person, 7-8, 12, 16
totaling money spent, 3-6, 11-16

Ribbon (menu row at top of screen), 36

RIGHT function, 288, 289-292

running example (see training program example)

5

scaling spreadsheets, 55
scatter (XY) charts, 238
scenarios, 258-260, 276

segmentation of data

creating new fields based on existing fields, 363-365,
377-379
lookup tables for, 366-373, 375

Shapes, 387

size of spreadsheet, changing, 55

slash (/), division operator, 8

SmartArt, 387

Solver, 267-270, 272-276
installing, 392-393

saving results as scenario, 276
using with pivot tables, 321

index

sorting data
checking for accuracy of, 95, 99
customizing criteria for, 99
dates and times, 143—144
by multiple columns, grouped, 96-98
by one column, 92-95
tables used to improve accuracy of, 99
uses of, 113
warnings during, 98

spreadsheets
errors in (see errors)
files for (see workbooks)
formatting in (see formatting)
formulas in (see formulas)
functions in (see functions)
scaling, 55
worksheets in (see worksheets)
zooming, 103-106, 113

square brackets ([]), in structured references, 82

statistical calculations

averages, 119-121, 172

counting elements based on logical expression,
190-192, 346-348

functions for, 189-191

maximum values, 64

minimum values, 64—70, 172

standard deviation, 138-139, 172

(see also drug study example; parking spaces example)

STDEV function, 138-139, 172

stock charts, 238

strings (see text)

structured references, 82—-87

styles for cells, 45—49

SUBSTITUTE function, 305-307

subtraction, 7-8, 19-20

SUM function, 15-16, 172

summarizing and grouping data (see pivot tables)

surface charts, 238
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the

T

tables
creating for structured references, 82
grouping and summarizing data in (see pivot tables)
improving sorting accuracy with, 99
looking up values in, 367-373, 375
text
capitalizing words in, 305-307
concatenating, 288
copying and pasting with modifications, 302-304, 385
determining length of a string, 294-296
finding location of specific characters in, 288, 298—
300
functions for, list of, 286—-288
getting left substring, 288, 289-292, 299-300
getting right substring, 288, 289-292
numbers stored as, converting to numbers, 128130,
172
numbers stored as, green triangle indicating, 121-122
removing extraneous spaces in, 288
replacing characters in, 305-307
splitting into columns, 282-285, 301-304
(see also customer database example)

TEXT function, 128

Text to Columns, 282-285, 301-304
Themes, 4749

time information (see dates and times)
Track Changes, 390

training program example, 142-167
finding 10K races after training completed, 143-153
finding marathons after training completed, 154-160
time calculations, 162—166

triangles in cells, 121122
TRIM function, 288
TYPE function, 128

U

Undo feature, 34
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Vv

#VALUE! error, 134, 138-139

VALUE function
converting dates to serial numbers, 146
converting text to numbers, 128-130, 172

values (see numbers)
VBA (Visual Basic for Applications), 390
VLOOKUP function, 367373, 375

W

website resources, xxxiil

what if analysis
finding optimal outcome based on multiple variables,

267-270, 272-276
finding optimal outcome based on one variable,

262-265

multiple scenarios (see scenarios)
workbooks, 63

(see also spreadsheets)
worksheets

referencing in formulas, 6670

selecting with tabs, 63

(see also spreadsheets)

X

xls file extension, xxxiil
xlsx file extension, xxxiii

XY (scatter) charts, 238

Z

zooming data, 103-106, 113
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