




Advance Praise for Head First Data Analysis

“It’s about time a straightforward and comprehensive guide to analyzing data was written that makes 
learning the concepts simple and fun.  It will change the way you think and approach problems using 
proven techniques and free tools.  Concepts are good in theory and even better in practicality.”

—  Anthony Rose, President, Support Analytics

“Head First Data Analysis does a fantastic job of  giving readers systematic methods to analyze real-world 
problems. From coffee, to rubber duckies, to asking for a raise, Head First Data Analysis shows the reader 
how to find and unlock the power of  data in everyday life. Using everything from graphs and visual aides 
to computer programs like Excel and R, Head First Data Analysis gives readers at all levels accessible ways 
to understand how systematic data analysis can improve decision making both large and small.”

—  Eric Heilman, Statistics teacher, Georgetown Preparatory School

“Buried under mountains of  data? Let Michael Milton be your guide as you fill your toolbox with the 
analytical skills that give you an edge. In Head First Data Analysis, you’ll learn how to turn raw numbers 
into real knowledge. Put away your Ouija board and tarot cards; all you need to make good decisions is 
some software and a copy of  this book.”

—  Bill Mietelski, Software engineer



Praise for other Head First books

“Kathy and Bert’s Head First Java 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 
First 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 teacher of  Artificial Intelligence at 
Stanford University)

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

—Ken 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 ultimate 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 non-programmers think well about problem-solving.”

—  Cory Doctorow, co-editor of  BoingBoing  
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 très ‘cool.’ It is 
fun, but they cover a lot of  ground and they are right to the point. I’m really impressed.”

—  Erich Gamma, IBM Distinguished Engineer, and co-author of  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 is 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 ♥ Head First HTML 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 ‘Buehler… Buehler… Buehler…’ 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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Break it down1
introduction to data analysis

Data is everywhere.  
Nowadays, everyone has to deal with mounds of data, whether they call 

themselves “data analysts” or not. But people who possess a toolbox of data 

analysis skills have a massive edge on everyone else, because they understand 

what to do with all that stuff. They know how to translate raw numbers into 

intelligence that drives real-world action. They know how to break down and 

structure complex problems and data sets to get right to the heart of the problems 

in their business. 
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Test your theories
Can you show what you believe?  
In a real empirical test? There’s nothing like a good experiment to solve your problems 

and show you the way the world really works. Instead of having to rely exclusively on 

your observational data, a well-executed experiment can often help you make causal 

connections. Strong empirical data will make your analytical judgments all the more 

powerful.
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Take it to the max3
optimization

We all want more of  something.  
And we’re always trying to figure out how to get it. If the things we want more of—

profit, money, efficiency, speed—can be represented numerically, then chances 

are, there’s an tool of data analysis to help us tweak our decision variables, which 

will help us find the solution or optimal point where we get the most of what 

we want. In this chapter, you’ll be using one of those tools and the powerful 

spreadsheet Solver package that implements it.
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Pictures make you smarter
You need more than a table of  numbers. 
Your data is brilliantly complex, with more variables than you can shake a stick at. 

Mulling over mounds and mounds of spreadsheets isn’t just boring; it can actually be a 

waste of your time. A clear, highly multivariate visualization can, in a small space, show 

you the forest that you’d miss for the trees if you were just looking at spreadsheets all 

the time.

data visualization
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It’s a launch!  167

Say it ain’t so5
hypothesis testing

The world can be tricky to explain. 
And it can be fiendishly difficult when you have to deal with complex, 

heterogeneous data to anticipate future events. This is why analysts don’t just 

take the obvious explanations and assume them to be true: the careful reasoning 

of data analysis enables you to meticulously evaluate a bunch of options so that 

you can incorporate all the information you have into your models. You’re about to 

learn about falsification, an unintuitive but powerful way to do just that. 
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Get past first base
You’ll always be collecting new data. 
And you need to make sure that every analysis you do incorporates the data you have 

that’s relevant to your problem. You’ve learned how falsification can be used to deal 

with heterogeneous data sources, but what about straight up probabilities? The 

answer involves an extremely handy analytic tool called Bayes’ rule, which will help 

you incorporate your base rates to uncover not-so-obvious insights with ever-changing 

data.

bayesian statistics
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Numerical belief
subjective probabilities

Sometimes, it’s a good idea to make up numbers. 
Seriously. But only if those numbers describe your own mental states, expressing 

your beliefs. Subjective probability is a straightforward way of injecting some real 

rigor into your hunches, and you’re about to see how. Along the way, you are going 

to learn how to evaluate the spread of data using standard deviation and enjoy a 

special guest appearance from one of the more powerful analytic tools you’ve learned. 
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8 Analyze like a human
The real world has more variables than you can handle. 
There is always going to be data that you can’t have. And even when you do have data 

on most of the things you want to understand, optimizing methods are often elusive 

and time consuming. Fortunately, most of the actual thinking you do in life is not 

“rational maximizing”—it’s processing incomplete and uncertain information with rules 

of thumb so that you can make decisions quickly. What is really cool is that these rules 

can actually work and are important (and necessary) tools for data analysts.

heuristics
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The shape of numbers9
histograms

How much can a bar graph tell you?  
There are about a zillion ways of showing data with pictures, but one of them is 

special. Histograms, which are kind of similar to bar graphs, are a super-fast and 

easy way to summarize data. You’re about to use these powerful little charts to 

measure your data’s spread, variability, central tendency, and more. No matter 

how large your data set is, if you draw a histogram with it, you’ll be able to “see” 

what’s happening inside of it.  And you’re about to do it with a new, free, crazy-

powerful software tool.

Negotiate

Don’t negotiate



table of contents

xix

Prediction
Predict it.  
Regression is an incredibly powerful statistical tool that, when used correctly, has the 

ability to help you predict certain values. When used with a controlled experiment, 

regression can actually help you predict the future. Businesses use it like crazy to help 

them build models to explain customer behavior. You’re about to see that the judicious 

use of regression can be very profitable indeed.

regression

10
What are you going to do with all this money? 280

An analysis that tells people what to ask for could be huge 283

Behold… the Raise Reckoner! 284

Inside the algorithm will be a method to predict raises 286

Scatterplots compare two variables 292

A line could tell your clients where to aim 294

Predict values in each strip with the graph of  averages 297

The regression line predicts what raises people will receive 298

The line is useful if  your data shows a linear correlation 300

You need an equation to make your predictions precise 304

Tell R to create a regression object 306

The regression equation goes hand in hand with your scatterplot 309

The regression equation is the Raise Reckoner algorithm 310

Your raise predictor didn’t work out as planned… 313
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Your clients are pretty ticked off   316

What did your raise prediction algorithm do?  317

The segments of  customers  318

The guy who asked for 25% went outside the model  321

How to handle the client who wants a prediction outside the data range 322

The guy who got fired because of  extrapolation has cooled off   327

You’ve only solved part of  the problem  328

What does the data for the screwy outcomes look like?  329

Chance errors are deviations from what your model predicts  330

Error is good for you and your client  334

Chance Error Exposed  335

Specify error quantitatively  336

Quantify your residual distribution with Root Mean Squared error  337

Your model in R already knows the R.M.S. error  338

R’s summary of  your linear model shows your R.M.S. error  340

Segmentation is all about managing error  346

Good regressions balance explanation and prediction  350

Your segmented models manage error better than the original model  352

Your clients are returning in droves  357

Err well11
error

The world is messy.  
So it should be no surprise that your predictions rarely hit the target squarely. But if 

you offer a prediction with an error range, you and your clients will know not only 

the average predicted value, but also how far you expect typical deviations from 

that error to be. Every time you express error, you offer a much richer perspective 

on your predictions and beliefs. And with the tools in this chapter, you’ll also learn 

about how to get error under control, getting it as low as possible to increase 

confidence.
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relational databases

How do you structure really, really multivariate data? 

A spreadsheet has only two dimensions: rows and columns. And if you have a 

bunch of dimensions of data, the tabular format gets old really quickly. In this 

chapter, you’re about to see firsthand where spreadsheets make it really hard 

to manage multivariate data and learn how relational database management 

systems make it easy to store and retrieve countless permutations of multivariate 

data.
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cleaning data

Your data is useless…� 

…if it has messy structure. And a lot of people who collect data do a crummy job 

of maintaining a neat structure. If your data’s not neat, you can’t slice it or dice it, 

run formulas on it, or even really see it. You might as well just ignore it completely, 

right? Actually, you can do better. With a clear vision of how you need it to look 

and a few text manipulation tools, you can take the funkiest, craziest mess of 

data and whip it into something useful.
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The Top Ten Things (we didn’t cover)
You’ve come a long way. 
But data analysis is a vast and constantly evolving field, and there’s so much left the 

learn. In this appendix, we’ll go over ten 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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#2: Excel skills 419

#3: Edward Tufte and his principles of  visualization 420

#4: PivotTables 421

#5: The R community 422

#6: Nonlinear and multiple regression 423

#7: Null-alternative hypothesis testing 424

#8: Randomness 424

#9: Google Docs 425

#10: Your expertise 426

Statistics not covered in 
Head First Data Analysis

Tests of significance

The null and the alternative

t-Test

Chi Squared Test

z-Test

Chance 

variability

The law of averages

Probability histograms

The normal approximation

Box models

Lots and lots of other stu!...

Probability

The multiplication rule

ndependence

The binomial formula

Sampling

Surveys

Confidence intervals

Standard error

Sample averages

stats not covered.mmap - 6/28/09 - Michael Milton
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Get started with R 428

Start R up!ii
install r

Behind all that data-crunching power is enormous 
complexity. 
But fortunately, getting R installed and started is something you can accomplish in 

just a few minutes, and this appendix is about to show you how to pull off your R 

install without a hitch.
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The ToolPak
Some of  the best features of  Excel aren’t installed by 
default. 
That’s right, in order to run the optimization from Chapter 3 and the histograms from 

Chapter 9, you need to activate the Solver and the Analysis ToolPak, two extensions 

that are included in Excel by default but not activated without your initiative.

install excel analysis tools

iii
Install the data analysis tools in Excel 432




