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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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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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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.
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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.
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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
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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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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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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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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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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.



table of contents

xxv

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.
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this is a new chapter  1

introduction to data analysis1

Break it down

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. 

I detect ginger, garlic, 
paprika, and perhaps a 
hint of fish sauce…
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sales are off

Acme Cosmetics needs your help
It’s your first day on the job as a data analyst, 
and you were just sent this sales data from the 
CEO to review. The data describes sales of  
Acme’s flagship moisturizer, MoisturePlus.

Take a look at the data. It’s fine not to 
know everything—just slow down and 
take a look.

What do you see? How much does the 
table tell you about Acme’s business? 
About Acme’s MoisturePlus moisturizer?

Do you see a pattern 
in Acme’s expenses?

What do you think is going 
on with these unit prices? 
Why are they going down?

What has been happening during 
the last six months with sales?

How do their gross sales figures 
compare to their target sales figures?

September October November December January February
Gross sales $5,280,000 $5,501,000 $5,469,000 $5,480,000 $5,533,000 $5,554,000 

Target sales $5,280,000 $5,500,000 $5,729,000 $5,968,000 $6,217,000 $6,476,000 

Ad costs  $1,056,000  $950,400  $739,200  $528,000  $316,800  $316,800 

Social network costs  $0   $105,600  $316,800  $528,000  $739,200  $739,200 

Unit prices (per oz.)  $2.00  $2.00  $2.00  $1.90  $1.90  $1.90 

Good data analysts 
always want to see 
the data.
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introduction to data analysis

The CEO wants data analysis 
to help increase sales
He wants you to “give him an analysis.” 

It’s kind of  a vague request, isn’t it? It sounds simple, 
but will your job be that straightforward? Sure, he 
wants more sales. Sure, he thinks something in the 
data will help accomplish that goal. But what, and 
how? 

Welcome to the team. Take a 
look at our data and give me an 
analysis to help us figure out 
how to increase sales. Looking 
forward to your conclusions.

Think about what, fundamentally, the 
CEO is looking for from you with this 
question. When you analyze data, what 
are you doing?

Here’s the CEO.

Now what could he mean by this?
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Define Disassemble Evaluate Decide

the steps of analysis

The expression “data analysis” covers a lot of  
different activities and a lot of  different skills. If  
someone tells you that she’s a data analyst, you still 
won’t know much about what specifically she knows or 
does.

But all good analysts, regardless of  their skills or goals, 
go through this same basic process during the 
course of  their work, always using empirical evidence 
to think carefully about problems.

In every chapter of  this book, you’ll go 
through these steps over and over again, and 
they’ll become second nature really quickly.

Ultimately, all data analysis is designed to lead 
to better decisions, and you’re about to 
learn how to make better decisions by gleaning 
insights from a sea of  data.

Data analysis is careful 
thinking about evidence

Define your problem.

Data analysis is all about 
breaking problems and 
data into smaller pieces

Here’s the meat of the analysis, where 
you draw your conclusions about what 
you’ve learned in the first two steps.

Finally, you put it all back together 
and make (or recommend) a decision.

You might bet that she knows Excel, but that’s about it!

Knowing your problem 
is the very first step.
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introduction to data analysis

How do you define your problem?

Define the problem
Doing data analysis without explicitly 
defining your problem or goal is like heading 
out on a road trip without having decided on a 
destination.

Sure, you might come across some interesting 
sights, and sometimes you might want to 
wander around in the hopes you’ll stumble 
on something cool, but who’s to say you’ll 
find anything?

Ever seen an “analytical report” that’s a 
million pages long, with tons and tons 
of  charts and diagrams? 

Every once in a while, an analyst really 
does need a ream of  paper or an hour-
long slide show to make a point. But 
in this sort of  case, the analyst often 
hasn’t focused enough on his problem 
and is pelting you with information 
as a way of  ducking his obligation to 
solve a problem and recommend a 
decision.

Sometimes, the situation is even worse: 
the problem isn’t defined at all and the 
analyst doesn’t want you to realize that 
he’s just wandering around in the data.

Map

Road trip without a 
destination.

Who knows where 
you’ll end up?

Map

Road trip with a 
destination.

Mission accomplished!

See the similarity?Here’s a gigantic analytical report.
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what are you looking for?

Your client will help you 
define your problem

He is the person your analysis is meant to 
serve. Your client might be your boss, your 
company’s CEO, or even yourself.

Your client is the person who will make 
decisions on the basis of  your analysis. You 
need to get as much information as you can 
from him to define your problem.

The CEO here wants more sales. But that’s 
only the beginning of  an answer. You need to 
understand more specifically what he means 
in order to craft an analysis that solves the 
problem.

CEO of Acme 
Cosmetics

There’s a bonus in it for 
you if you can figure 
out how to increase 
MoisturePlus sales.

Your client might be:

well or badly informed  �
about his data

well or badly informed  �
about his problems or 
goals

well or badly informed  �
about his business

focused or indecisive �

clear or vague �

intuitive or analytic  �

It’s a really good idea to know 
your client as well as you can.

The better you understand your client, the 
more likely your analysis will be able to help.

Keep an eye at the bottom of the 
page during this chapter for these 
cues, which show you where you are.

Define Disassemble Evaluate Decide

This is your client, the 
guy you’re working for.
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The general problem is that we need to increase sales. What 
questions would you ask the CEO to understand better what he 
means specifically? List five.

Q: I always like wandering around in data. Do you mean that 
I need to have some specific goal in mind before I even look at 
my data?

A: You don’t need to have a problem in mind just to look at data. 
But keep in mind that looking by itself is not yet data analysis. Data 
analysis is all about identifying problems and then solving them.

Q: I’ve heard about “exploratory data analysis,” where you 
explore the data for ideas you might want to evaluate further. 
There’s no problem definition in that sort of data analysis!

A: Sure there is. Your problem in exploratory data analysis is to 
find hypotheses worth testing. That’s totally a concrete problem to 
solve. 

Q: Fine. Tell me more about these clients who aren’t well 
informed about their problems. Does that kind of person even 
need a data analyst?

A: Of course!

Q: Sounds to me like that kind of person needs professional 
help.

A: Actually, good data analysts help their clients think through their 
problem; they don’t just wait around for their clients to tell them what 
to do. Your clients will really appreciate it if you can show them that 
they have problems they didn’t even know about.

Q: That sounds silly. Who wants more problems?

A: People who hire data analysts recognize that people with 
analytical skills have the ability to improve their businesses. Some 
people see problems as opportunities, and data analysts who show 
their clients how to exploit opportunity give them a competitive 
advantage.

1

2

3

4

5
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response from the client

Your questions might 
be different.

From: CEO, Acme Cosmetics 
To: Head First 
Subject: Re: Define the problem

By how much do you want to increase sales?

I need to get it back in line with our target sales, 
which you can see on the table. All our budgeting is 
built around those targets, and we’ll be in trouble if 
we miss them.

How do you think we’ll do it?

Well, that’s your job to figure out. But the strategy 
is going to involve getting people to buy more, and 
by “people” I mean tween girls (age 11–15). You’re 
going to get sales up with marketing of some sort or 
another. You’re the data person. Figure it out!

How much of a sales increase do you think is feasible? 
Are the target sales figures reasonable?

These tween girls have deep pockets. Babysitting 
money, parents, and so on. I don’t think there’s 
any limit to what we can make off of selling them 
MoisturePlus.

How are our competitors’ sales?

I don’t have any hard numbers, but my impression 
is that they are going to leave us in the dust. I’d say 
they’re 50–100 percent ahead of us in terms of gross 
moisturizer revenue.

What’s the deal with the ads and the social networking 
marketing budget?

We’re trying something new. The total budget is 
20 percent of our first month’s revenue. All of that 
used to go to ads, but we’re shifting it over to social 
networking. I shudder to think what’d be happening if 
we’d kept ads at the same level.

Acme’s CEO has some feedback for you

Here are some sample questions 
to get the CEO to define 
your analytical goals.

This email just came through 
in response to your questions. 
Lots of  intelligence here…

Always ask “how much.” 
Make your goals and 
beliefs quantitative.

Anticipate what your client 
thinks about. He’s definitely going 
to be concerned with competitors.

See something curious 
in the numbers? 
Ask about it!

Define Disassemble Evaluate Decide
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The next step in data analysis is to take 
what you’ve learned about your problem 
from your client, along with your data, and 
break that information down into the level of  
granularity that will best serve your analysis.

Break the problem and 
data into smaller pieces

Divide the problem into smaller problems 
You need to divide your problem into manageable, 
solvable chunks. Often, your problem will be vague, 
like this:

You can’t answer the big problem directly. But by 
answering the smaller problems, which you’ve analyzed 
out of  the big problem, you can get your answer to the big 
one.

Divide the data into smaller chunks
Same deal with the data. People aren’t going to 
present you the precise quantitative answers you 
need; you’ll need to extract important elements 
on your own.

If  the data you receive is a summary, like what 
you’ve received from Acme, you’ll want to know 
which elements are most important to you. 

If  your data comes in a raw form, you’ll want to 
summarize the elements to make that data more 
useful.

Let’s give disassembling 
a shot…

“How do we increase sales?” “What do our best customers want from us?”
“What promotions are most likely to work?”
“How is our advertising doing?”

Answer the smaller problems 
to solve the bigger one.

September October November December January February
Gross sales $5,280,000 $5,501,000 $5,469,000 $5,480,000 $5,533,000 $5,554,000 

Target sales $5,280,000 $5,500,000 $5,729,000 $5,968,000 $6,217,000 $6,476,000 

Ad costs  $1,056,000  $950,400  $739,200  $528,000  $316,800  $316,800 

Social network costs  $0   $105,600  $316,800  $528,000  $739,200  $739,200 

Unit prices (per oz.)  $2.00  $2.00  $2.00  $1.90  $1.90  $1.90 

 December Target Sales $5,968,000 

November Unit Prices $2.00 

More on these buzzwords 
in a moment!

These might be 
the chunks you 
need to watch.

Define Disassemble Evaluate Decide
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revisit the data 

Now take another look 
at what you know

Let’s start with the data. Here you have a 
summary of  Acme’s sales data, and the 
best way to start trying to isolate the most 
important elements of  it is to find strong 
comparisons.

Making good comparisons is at the core of  
data analysis, and you’ll be doing it throughout 
this book. 

In this case, you want to build a conception 
in your mind of  how Acme’s MoisturePlus 
business works by comparing their summary 
statistics.

September October November December January February
Gross sales $5,280,000 $5,501,000 $5,469,000 $5,480,000 $5,533,000 $5,554,000 

Target sales $5,280,000 $5,500,000 $5,729,000 $5,968,000 $6,217,000 $6,476,000 

Ad costs  $1,056,000  $950,400  $739,200  $528,000  $316,800  $316,800 

Social network costs  $0   $105,600  $316,800  $528,000  $739,200  $739,200 

Unit prices (per oz.)  $2.00  $2.00  $2.00  $1.90  $1.90  $1.90 

How do January’s gross sales compare to February’s?
How do the gross and target sales figures 
compare to each other for October?

How are ad and social network costs changing relative to each other over time?

Does the decrease in unit prices coincide 
with any change in gross sales?

Break down your summary 
data by searching for 
interesting comparisons.

Define Disassemble Evaluate Decide
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You’ve defined the problem: figure out how 
to increase sales. But that problem tells 
you very little about how you’re expected to do 
it, so you elicited a lot of  useful commentary 
from the CEO.

This commentary provides an important 
baseline set of  assumptions about how 
the cosmetics business works. Hopefully, the 
CEO is right about those assumptions, because 
they will be the backbone of  your analysis! 
What are the most important points that the 
CEO makes?

Summarize what your client believes and your thoughts on the 
data you’ve received to do the analysis. Analyze the above email 
and your data into smaller pieces that describe your situation.

Your client’s beliefs. Your thoughts on the data.

From: CEO, Acme Cosmetics 
To: Head First 
Subject: Re: Define the problem

By how much do you want to increase sales?

I need to get it back in line with our target sales, 
which you can see on the table. All our budgeting is 
built around those targets, and we’ll be in trouble if 
we miss them.

How do you think we’ll do it?

Well, that’s your job to figure out. But the strategy 
is going to involve getting people to buy more, and 
by “people” I mean tween girls (age 11–15). You’re 
going to get sales up with marketing of some sort or 
another. You’re the data person. Figure it out!

How much of a sales increase do you think is feasible? 
Are the target sales figures reasonable?

These tween girls have deep pockets. Babysitting 
money, parents, and so on. I don’t think there’s 
any limit to what we can make off of selling them 
MoisturePlus.

How are our competitors’ sales?

I don’t have any hard numbers, but my impression 
is that they are going to leave us in the dust. I’d say 
they’re 50–100 percent ahead of us in terms of gross 
moisturizer revenue.

What’s the deal with the ads and the social networking 
marketing budget?

We’re trying something new. The total budget is 
20 percent of our first month’s revenue. All of that 
used to go to ads, but we’re shifting it over to social 
networking. I shudder to think what’d be happening 
if we’d kept ads at the same level.

4

1

2

3

4

1

2

3

This commentary is itself a kind of data. Which parts of it are most important? What’s most useful?

Here’s the 
“how” question.
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analyze the client

w You just took an inventory of your and your client’s beliefs. What 
did you find?

Acme’s competitors are extremely dangerous.4

MoisturePlus customers are tween girls (where tweens are people aged 11–15). They’re basically the 
only customer group.

1

Acme is trying out reallocating expenses from advertisements to social networking, but so far, the 
success of the initiative is unknown.

2

We see no limit to potential sales growth among tween girls.3

Your client’s beliefs.

Your thoughts on the data.

Sales are slightly up in February compared to September, but kind of flat.

Sales are way off their targets and began diverging in November. 

Cutting the prices does not seem to have helped sales keep pace with targets.

Cutting ad expenses may have hurt Acme’s ability to keep pace with sales targets.

2

1

3

4

Your own answers might 
be slightly different.

You’ve successfully broken your problem 
into smaller, more manageable pieces.

Now it’s time to evaluate 
those pieces in greater detail…

Define Disassemble Evaluate Decide

Good…  this is the sort of thing one does nowadays.

This could be worth remembering. 

Big problem

What should they do next?
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Evaluate the pieces

You have almost all the 
right pieces, but one 
important piece is missing…

Here comes the fun part. You know what you 
need to figure out, and you know what chunks 
of  data will enable you to do it. Now, take a close, 
focused look at the pieces and form your own 
judgements about them.

Just as it was with disassembly, the key to 
evaluating the pieces you have isolated is 
comparison.

What do you see when you compare these 
elements to each other?

Sales are slightly up in February 
compared to September, but kind of flat.

Sales are way off their targets. 

Cutting the prices does not seem to have 
helped sales keep pace with targets.

Cutting ad expenses may have hurt Acme’s 
ability to keep pace with sales targets.

Observations about the data

MoisturePlus customers are tween girls (where 
tweens are people aged 11–15). They’re basically 
the only customer group.

Acme is trying out reallocating expenses from 
advertisements to social networking, but so far, 
the success of the initiative is unknown.

We see no limit to potential sales 
growth among tween girls.

Acme’s competitors are extremely dangerous.

Observations about the problem

Use your imagination!

Pick any two elements and 
read them next to each other.

What do you see?

Define Disassemble Evaluate Decide
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you are your analysis 

Analysis begins when you insert yourself
Inserting yourself  into your analysis means making 
your own assumptions explicit and betting your 
credibility on your conclusions.

Whether you’re building complex models or making 
simple decisions, data analysis is all about you: your 
beliefs, your judgement, your credibility.

Good for you

You'll know what to look for in the data.

You'll avoid overreaching in your 
conclusions.

You'll be responsible for the success of  
your work.

Good for your clients

Your client will respect your judgments 
more.

Your client will understand the 
limitations of  your conclusions. 

Insert yourself

Bad for you

You’ll lose track of  how your baseline 
assumptions affect your conclusions.

You’ll be a wimp who avoids 
responsibility!

Bad for your client

Your client won’t trust your analysis, 
because he won’t know your motives 
and incentives.

Your client might get a false sense of  
“objectivity” or detached rationality.

Don’t insert yourself

Define Disassemble Evaluate Decide

As you craft your final report, be sure to refer to yourself, 
so that your client knows where your conclusions are 
coming from.

Your prospects for success are much better 
if you are an explicit part of your analysis.

Yikes! You don’t want to run into these problems.
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Look at the information you’ve collected on the previous pages. 
What do you recommend that Acme does to increase sales? Why?

As a data analyst, your job is to empower yourself  
and your client to make better decisions, using 
insights gleaned from carefully studying your 
evaluation of  the data. 

Make a recommendation

Making that happen means you have to package 
your ideas and judgments together into a format 
that can be digested by your client. 

That means making your work as simple as it can 
be, but not simpler! It’s your job to make sure 
your voice is heard and that people make 
good decisions on the basis of  what you have to 
say.

An analysis is useless unless 
it’s assembled into a form 
that facilitates decisions. 

The report you present to your client 
needs to be focused on making yourself 
understood and encouraging intelligent, 
data-based decision making. 

Define Disassemble Evaluate Decide
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present your findings

Your report is ready

Acme Cosmetics
Analytical Report

Context

MoisturePlus customers are tween girls (where tweens are 
people aged 11–15). They’re basically the only customer group. 
Acme is trying out reallocating expenses from advertisements 
to social networking, but so far, the success of  the initiative is 
unknown. We see no limit to potential sales growth among 
tween girls. Acme’s competitors are extremely dangerous.

Interpretation of  data

Sales are slightly up in 
February compared to 
September, but kind of  
flat. Sales are way off  their 
targets. Cutting ad expenses 
may have hurt Acme’s 
ability to keep pace with 
sales targets. Cutting the 
prices does not seem to 
have helped sales keep pace 
with targets. 

Recommendation

It might be that the decline in sales relative to the target is 
linked to the decline in advertising relative to past advertising 
expenses. We have no good evidence to believe that social 
networking has been as successful as we had hoped. I will 
return advertising to September levels to see if  the tween girls 
respond. Advertising to tween girls is the way to get 
gross sales back in line with targets.

It’s a good idea to state 
your and your clients’ 
assumptions in your report.

Your conclusion 
might be 
different.

What will the 
CEO think?

Ad vs. 
social

Actual
Target

S  O  N  D  J  F

Define Disassemble Evaluate Decide

This is the stuff we 
got from the CEO 
at the beginning.

A simple graphic 
to illustrate your 
conclusion.Here’s the meat 

of your analysis.
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The CEO likes your work

Excellent work. I’m totally persuaded. 
I’ll execute the order for more ads at 
once. I can’t wait to see what happens!

How will your recommendation 
affect Acme’s business?

Will Acme’s sales 
increase?

Your report is concise, 
professional, and direct.

It speaks to the CEO’s needs in a 
way that’s even clearer than his own 
way of  describing them.

You looked at the data, got greater 
clarity from the CEO, compared his 
beliefs to your own interpretation 
of  his data, and recommended a 
decision. 

Nice work!
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surprise information

An article just came across the wire

On the face of  it, this sounds good for Acme. 
But if  the market’s saturated, more ads to 
tween girls probably won’t do much good.

MoisturePlus 
achieves complete 
market saturation 
among tween girls
Our very own cosmetics 
industry analysts report 
that the tween girl 
moisturizer market is 
completely dominated by 
Acme Cosmetics's flagship 
product, MoisturePlus. 
According to the DBD's 
survey, 95 percent of  tween 
girls report "Very Frequent" 
usage of  MoisturePlus, 
typically twice a day or 
more. 

The Acme CEO was 
surprised when  our 
reporter told him of  
our findings. "We are 
commited to providing 
our tween customers the 
most luxurious cosmetic 
experience possible at just-
accessible prices," he said. 

"I'm delighted to hear that 
MoisturePlus has achieved 
so much success with them. 
Hopefully, our analytical 
department will be able 
to deliver this information 
to me in the future, rather 
than the press." 

Acme's only viable 
competitor in this market 

space, Competition 
Cosmetics, responded to 
our reporter's inquiry saying, 

"We have basically given up 
on marketing to tween girls. 
The customers that we 
recruit for viral marketing 
are made fun of  by their 
friends for  allegedly using 
a cheap, inferior product. 
The MoisturePlus brand is 
so powerful that it's a waste 
of  our marketing dollars 
to compete. With any luck, 
the MoisturePlus brand 
will take a hit if  something 
happens like their celebrity 
endorsement getting caught 
on video having… 

Dataville Business Daily

What does this mean for your analysis?

Seems like a nice article, 
on the face of it.
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You’re lucky I got this 
call. I canceled the tween 
girl ad campaign. Now come 
back to me with a plan that 

works.

It’s hard to imagine the tween girl 
campaign would have worked. If  the 
overwhelming majority of  them are using 
MoisturePlus two or more times a day, what 
opportunity is there for increasing sales?

You’ll need to find other opportunities for sales 
growth. But first, you need to get a handle on 
what just happened to your analysis.

Somewhere along the way, you picked up some 
bad or incomplete information that left you 
blind to these facts about tween girls. What was 
that information?
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analysis with bad models 

You let the CEO’s beliefs take 
you down the wrong path

Here’s what the CEO said about how 
MoisturePlus sales works:

Take a look at how these beliefs fit with the 
data. Do the two agree or conflict? Do they 
describe different things?

The data doesn’t say anything about tween 
girls. He assumes that tween girls are the only buyers 
and that tween girls have the ability to purchase more 
MoisturePlus.

The CEO’s beliefs about MoisturePlus

MoisturePlus customers are tween girls (where tweens are people aged 
11–15). They’re basically the only customer group.

Acme is trying out reallocating expenses from advertisements to social 
networking, but so far, the success of  the initiative is unknown.

We see no limit to potential sales growth among tween girls.

Acme’s competitors are extremely dangerous. This is a 
mental model…

September October November December January February
Gross sales $5,280,000 $5,501,000 $5,469,000 $5,480,000 $5,533,000 $5,554,000 

Target sales $5,280,000 $5,500,000 $5,729,000 $5,968,000 $6,217,000 $6,476,000 

Ad costs  $1,056,000  $950,400  $739,200  $528,000  $316,800  $316,800 

Social network costs  $0   $105,600  $316,800  $528,000  $739,200  $739,200 

Unit prices (per oz.)  $2.00  $2.00  $2.00  $1.90  $1.90  $1.90 

In light of the news article, you might 
want to reassess these beliefs.

We’re back to the beginning!

Define Disassemble Evaluate Decide
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Your assumptions and beliefs about 
the world are your mental model

And in this case, it’s problematic. If  the 
newspaper report is true, the CEO’s beliefs 
about tween girls are wrong. Those beliefs are 
the model you’ve been using to interpret the 
data.

The world is complicated, so we use mental 
models to make sense of  it. Your brain is like 
a toolbox, and any time your brain gets new 
information, it picks a tool to help interpret 
that information. 

Mental models can be hard-wired, innate 
cognitive abilities, or they can be theories that 
you learn. Either way, they have a big impact 
on how you interpret data.

Always make your 
mental models as 
explicit as possible.

Aren’t you supposed to be 
analyzing data, not people’s 
minds? What about data 
models?

Your brain is a toolbox.

Mental models are the tools.

Sometimes mental models are a big help, 
and sometimes they cause problems. In this 
book, you’ll get a crash course on how to use 
them to your advantage.

What’s most important for now is that 
you always make them explicit and give 
them the same serious and careful 
treatment that you give data.

Any time you’re faced with new 
information, your brain pulls out 
a tool to make sense of it.
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interaction of models 

Your statistical model depends 
on your mental model
Mental models determine what you see. 
They’re your lens for viewing reality.

If  you’re aware of  your mental model, you’re 
more likely to see what’s important and 
develop the most relevant and useful statistical 
models. 

Your statistical model depends on your 
mental model. If  you use the wrong mental 
model, your analysis fails before it even begins.

You can’t see everything, so your brain has to 
be selective in what it chooses to focus your 
attention on. So your mental model largely 
determines what you see.  

You look at the world.

Your mental model is 
like the lens you use 
to view the world.

One mental model will draw your attention 
to some features of the world…

…and a different mental model will draw your attention to other features.

You’d better get the 
mental model right!

The world looks 
slightly different!

The world 
looks one way.

Define Disassemble Evaluate Decide
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Let’s take another look at the data and think about what other 
mental models would fit the data.

September October November December January February
Gross sales $5,280,000 $5,501,000 $5,469,000 $5,480,000 $5,533,000 $5,554,000 

Target sales $5,280,000 $5,500,000 $5,729,000 $5,968,000 $6,217,000 $6,476,000 

Ad costs  $1,056,000  $950,400  $739,200  $528,000  $316,800  $316,800 

Social network costs  $0   $105,600  $316,800  $528,000  $739,200  $739,200 

Unit prices (per oz.)  $2.00  $2.00  $2.00  $1.90  $1.90  $1.90 

1 List some assumptions that would be true if MoisturePlus is 
actually the preferred lotion for tweens.

2 List some assumptions that would be true if MoisturePlus was 
in serious danger of losing customers to their competition.

Use your creativity!
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meet model fitting

You just looked at your summary data with a new perspective: 
how would different mental models fit?

It's not unusual for your client to have the completely wrong 
mental model. In fact, it's really common for people to ignore 
what might be the most important part of the mental model…

September October November December January February
Gross sales $5,280,000 $5,501,000 $5,469,000 $5,480,000 $5,533,000 $5,554,000 

Target sales $5,280,000 $5,500,000 $5,729,000 $5,968,000 $6,217,000 $6,476,000 

Ad costs  $1,056,000  $950,400  $739,200  $528,000  $316,800  $316,800 

Social network costs  $0   $105,600  $316,800  $528,000  $739,200  $739,200 

Unit prices (per oz.)  $2.00  $2.00  $2.00  $1.90  $1.90  $1.90 

Tween girls spend almost all their moisturizer dollars on MoisturePlus.

Acme needs to find new markets for MoisturePlus to increase sales.

Social networks are the most cost-effective way to sell to people nowadays.

There are no meaningful competitors to MoisturePlus. It’s by far the best product.

Price increases on MoisturePlus would reduce market share.

Tween girls shifting to new moisturizer product, and Acme needs to fight back.

MoisturePlus is considered “uncool” and “just for dorks.”

Social network marketing is a black hole, and we need to go back to ads.

The “dry” skin look is becoming popular among young people.

Tween girls are willing to spend much more money on moisturizer.

Define Disassemble Evaluate Decide

1 List some assumptions that would be true if MoisturePlus is 
actually the preferred lotion for tweens.

2 List some assumptions that would be true if MoisturePlus was 
in serious danger of losing customers to their competition.

Here’s 
a happy 
world.

This is a 
challenge.
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Always specify uncertainty. If  you’re explicit 
about uncertainty, you’ll be on the lookout for 
ways to use data to fill gaps in your knowledge, 
and you will make better recommendations.

Thinking about uncertainties and blind spots 
can be uncomfortable, but the payoff  is huge. 
This “anti-resume” talks about what someone 
doesn’t know rather than what they do know. 
If  you want to hire a dancer, say, the dances 
they don’t know might be more interesting to 
you than the dances they do know.

Mental models should always 
include what you don’t know

What questions would you ask the CEO to find out what he 
doesn’t know?

Head First Anti-Resume
Experiences I haven’t had:

Being arrested 
Eating crawfish 
Riding a unicycle 
Shoveling snow

Things I don’t know:

The first fifty digits of  Pi 
How many mobile minutes I used today 
The meaning of  life

Things I don’t know how to do: 

Make a toast in Urdu 
Dance merengue 
Shred on the guitar

Books I haven’t read:

James Joyce’s Ulysses 
The Da Vinci Code

This would be a 
painful resume 
to write.

When you hire people, you often 
find out what they don’t 
know only when it’s too late. 

It’s the same deal with data analysis. Being clear 
about your knowledge gaps is essential.

Specify uncertainty up front, and you 
won’t get nasty surprises later on.
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the client confides

Who else might be 
buying MoisturePlus?

Are there other buyers besides 
tween girls?

From: CEO, Acme Cosmetics 
To: Head First 
Subject: Re: Managing uncertainty

Where would you say are the biggest gaps in your 
knowledge about MoisturePlus sales? 

Well that’s an interesting question. I’d always 
thought we really understood how customers felt 
about our product. But since we don’t sell direct to 
consumers, we really don’t know what happens after 
we send our product to our resellers. So, yeah, we 
don’t really know what happens once MoisturePlus 
leaves the warehouse.

How confident are you that advertising has increased 
sales in the past?

Well, like they always say, half of it works, half of it 
doesn’t, and you never know which half is which. 
But it’s pretty clear that the MoisturePlus brand is 
most of what our customers are buying, because 
MoisturePlus isn’t terribly different from other 
moisturizers, so ads are key to establishing the 
brand.

Who else might buy the product besides tween girls?

I just have no idea. No clue. Because the product 
is so brand-driven we only think about tween girls. 
We’ve never reached out to any other consumer 
group.

Are there any other lingering uncertainties that I should 
know about?

Sure, lots. You’ve scared the heck out of me. I don’t 
feel like I know anything about my product any more. 
Your data analysis makes me think I know less than I 
ever knew.

It’s fine to get the 
client to speculate.

The CEO tells you what 
he doesn’t know

This is a big blind spot!

Not a lot of certainty 
here on how well 
advertising works.

Define Disassemble Evaluate Decide
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introduction to data analysis

 Q: That’s a funny thing the CEO said 
at the end: data analysis makes you feel 
like you know less. He’s wrong about that, 
right?

A: It depends on how you look at it. 
Nowadays, more and more problems can 
be solved by using the techniques of data 
analysis. These are problems that, in the 
past, people would solve using gut instincts, 
flying by the seat of their pants.

Q: So mental models feel more and 
more flimsy compared to how they felt in 
the past? 

A: A lot of what mental models do is help 
you fill in the gaps of what you don’t know. 
The good news is that the tools of data 
analysis empower you to fill those gaps in 
a systematic and confidence-inspiring way. 
So the point of the exercise of specifying 
your uncertainty in great detail is to help you 
see the blind spots that require hard-nosed 
empirical data work.

Q: But won’t I always need to use 
mental models to fill in the gaps of 
knowledge in how I understand the 
world?

A: Absolutely…

Q: Because even if I get a good 
understanding of how things work right 
now, ten minutes from now the world will 
be different.

A: That’s exactly right. You can’t know 
everything, and the world’s constantly 
changing. That’s why specifying your 
problem rigorously and managing the 
uncertainties in your mental model is so 
important. You have only so much time 
and resources to devote to solving your 
analytical problems, so answering these 
questions will help you do it efficiently and 
effectively. 

Q: Does stuff you learn from your 
statistical models make it into your 
mental models?

A: Definitely. The facts and phenomena 
you discover in today’s research often 
become the assumptions that take you into 
tomorrow’s research. Think of it this way: 
you’ll inevitably draw wrong conclusions from 
your statistical models. Nobody’s perfect. 
And when those conclusions become part of 
your mental model, you want to keep them 
explicit, so you can recognize a situation 
where you need to double back and change 
them.

Q: So mental models are things that 
you can test empirically? 

A: Yes, and you should test them. You 
can’t test everything, but everything in your 
model should be testable.

Q: How do you change your mental 
model?

A: You’re about to find out…

The CEO ordered more data 
to help you look for market 
segments besides tween girls. 
Let’s take a look.
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Date Vendor Lot size 
(units)

Shipping 
ZIP

 Cost 

9/1/08 Sassy Girl Cosmetics 5253 20817  $75,643 

9/3/08 Sassy Girl Cosmetics 6148 20817  $88,531 

9/4/08 Prissy Princess 8931 20012  $128,606 

9/14/08 Sassy Girl Cosmetics 2031 20817  $29,246 

9/14/08 Prissy Princess 8029 20012  $115,618 

9/15/08 General American Wholesalers 3754 20012  $54,058 

9/20/08 Sassy Girl Cosmetics 7039 20817  $101,362 

9/21/08 Prissy Princess 7478 20012  $107,683 

9/25/08 General American Wholesalers 2646 20012  $38,102 

9/26/08 Sassy Girl Cosmetics 6361 20817  $91,598 

10/4/08 Prissy Princess 9481 20012  $136,526 

10/7/08 General American Wholesalers 8598 20012  $123,811 

10/9/08 Sassy Girl Cosmetics 6333 20817  $91,195 

10/12/08 General American Wholesalers 4813 20012  $69,307 

10/15/08 Prissy Princess 1550 20012  $22,320 

10/20/08 Sassy Girl Cosmetics 3230 20817  $46,512 

10/25/08 Sassy Girl Cosmetics 2064 20817  $29,722 

10/27/08 General American Wholesalers 8298 20012  $119,491 

10/28/08 Prissy Princess 8300 20012  $119,520 

11/3/08 General American Wholesalers 6791 20012  $97,790 

11/4/08 Prissy Princess 3775 20012  $54,360 

11/10/08 Sassy Girl Cosmetics 8320 20817  $119,808 

11/10/08 Sassy Girl Cosmetics 6160 20817  $88,704 

11/10/08 General American Wholesalers 1894 20012  $27,274 

11/15/08 Prissy Princess 1697 20012  $24,437 

11/24/08 Prissy Princess 4825 20012  $69,480 

11/28/08 Sassy Girl Cosmetics 6188 20817  $89,107 

11/28/08 General American Wholesalers 4157 20012  $59,861 

12/3/08 Sassy Girl Cosmetics 6841 20817  $98,510 

12/4/08 Prissy Princess 7483 20012  $107,755 

12/6/08 General American Wholesalers 1462 20012  $21,053 

12/11/08 General American Wholesalers 8680 20012  $124,992 

12/14/08 Sassy Girl Cosmetics 3221 20817  $46,382 

12/14/08 Prissy Princess 6257 20012  $90,101 

12/24/08 General American Wholesalers 4504 20012  $64,858 

12/25/08 Prissy Princess 6157 20012  $88,661 

12/28/08 Sassy Girl Cosmetics 5943 20817  $85,579 

1/7/09 Sassy Girl Cosmetics 4415 20817  $63,576 

1/10/09 Prissy Princess 2726 20012  $39,254 

1/10/09 General American Wholesalers 4937 20012  $71,093 

1/15/09 Sassy Girl Cosmetics 9602 20817  $138,269 

1/18/09 General American Wholesalers 7025 20012  $101,160 

1/20/09 Prissy Princess 4726 20012  $68,054 

copious data incoming

Acme just sent you a huge list of raw data
When you get new data, and you haven’t done 
anything to change it yet, it’s considered raw 
data. You willl almost always need to 
manipulate data you get from someone 
else in order to get it into a useful form for the 
number crunching you want to do. 

Just be sure to save your originals. 
And keep them separate from any data 
manipulation you do. Even the best analysts 
make mistakes, and you always need to be able 
to compare your work to the raw data.

This is a lot of stuff… 
maybe more than you need.

That’s sooo much 
data! What do I do? 
Where do I begin?

   A lot of  data is usually a good thing.

Just stay focused on what you’re trying to 
accomplish with the data. If  you lose track of  
your goals and assumptions, it’s easy to get “lost” 

messing around with a large data set. But good data analysis is all 
about keeping focused on what you want to learn about the data.

Define Disassemble Evaluate Decide
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introduction to data analysis

Take a close look at this data and think about the CEO’s mental model. 
Does this data fit with the idea that the customers are all tween girls, or 
might it suggest other customers?

Date Vendor Lot size 
(units)

Shipping 
ZIP

 Cost 

9/1/08 Sassy Girl Cosmetics 5253 20817  $75,643 

9/3/08 Sassy Girl Cosmetics 6148 20817  $88,531 

9/4/08 Prissy Princess 8931 20012  $128,606 

9/14/08 Sassy Girl Cosmetics 2031 20817  $29,246 

9/14/08 Prissy Princess 8029 20012  $115,618 

9/15/08 General American Wholesalers 3754 20012  $54,058 

9/20/08 Sassy Girl Cosmetics 7039 20817  $101,362 

9/21/08 Prissy Princess 7478 20012  $107,683 

9/25/08 General American Wholesalers 2646 20012  $38,102 

9/26/08 Sassy Girl Cosmetics 6361 20817  $91,598 

10/4/08 Prissy Princess 9481 20012  $136,526 

10/7/08 General American Wholesalers 8598 20012  $123,811 

10/9/08 Sassy Girl Cosmetics 6333 20817  $91,195 

10/12/08 General American Wholesalers 4813 20012  $69,307 

10/15/08 Prissy Princess 1550 20012  $22,320 

10/20/08 Sassy Girl Cosmetics 3230 20817  $46,512 

10/25/08 Sassy Girl Cosmetics 2064 20817  $29,722 

10/27/08 General American Wholesalers 8298 20012  $119,491 

10/28/08 Prissy Princess 8300 20012  $119,520 

11/3/08 General American Wholesalers 6791 20012  $97,790 

11/4/08 Prissy Princess 3775 20012  $54,360 

11/10/08 Sassy Girl Cosmetics 8320 20817  $119,808 

11/10/08 Sassy Girl Cosmetics 6160 20817  $88,704 

11/10/08 General American Wholesalers 1894 20012  $27,274 

11/15/08 Prissy Princess 1697 20012  $24,437 

11/24/08 Prissy Princess 4825 20012  $69,480 

11/28/08 Sassy Girl Cosmetics 6188 20817  $89,107 

11/28/08 General American Wholesalers 4157 20012  $59,861 

12/3/08 Sassy Girl Cosmetics 6841 20817  $98,510 

12/4/08 Prissy Princess 7483 20012  $107,755 

12/6/08 General American Wholesalers 1462 20012  $21,053 

12/11/08 General American Wholesalers 8680 20012  $124,992 

12/14/08 Sassy Girl Cosmetics 3221 20817  $46,382 

12/14/08 Prissy Princess 6257 20012  $90,101 

12/24/08 General American Wholesalers 4504 20012  $64,858 

12/25/08 Prissy Princess 6157 20012  $88,661 

12/28/08 Sassy Girl Cosmetics 5943 20817  $85,579 

1/7/09 Sassy Girl Cosmetics 4415 20817  $63,576 

1/10/09 Prissy Princess 2726 20012  $39,254 

1/10/09 General American Wholesalers 4937 20012  $71,093 

1/15/09 Sassy Girl Cosmetics 9602 20817  $138,269 

1/18/09 General American Wholesalers 7025 20012  $101,160 

1/20/09 Prissy Princess 4726 20012  $68,054 

Write your answer here.
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scrutinize the data 

What did you see in the data? Is the CEO right that only tween girls purchase MoisturePlus, or 
might there be someone else?

We can certainly see that Acme is selling to companies 

that go on to sell to younger girls. Sassy Girl Cosmetics 

But there’s another reseller on the list: “General 

its clients are, but it might be worth researching.

and Prissy Princess definitely seem to fit the bill.

American Wholesalers.” The name alone doesn’t say who 

Date Vendor Lot size 
(units)

Shipping 
ZIP

 Cost 

9/1/08 Sassy Girl Cosmetics 5253 20817  $75,643 

9/3/08 Sassy Girl Cosmetics 6148 20817  $88,531 

9/4/08 Prissy Princess 8931 20012  $128,606 

9/14/08 Sassy Girl Cosmetics 2031 20817  $29,246 

9/14/08 Prissy Princess 8029 20012  $115,618 

9/15/08 General American Wholesalers 3754 20012  $54,058 

9/20/08 Sassy Girl Cosmetics 7039 20817  $101,362 

9/21/08 Prissy Princess 7478 20012  $107,683 

9/25/08 General American Wholesalers 2646 20012  $38,102 

9/26/08 Sassy Girl Cosmetics 6361 20817  $91,598 

10/4/08 Prissy Princess 9481 20012  $136,526 

10/7/08 General American Wholesalers 8598 20012  $123,811 

10/9/08 Sassy Girl Cosmetics 6333 20817  $91,195 

10/12/08 General American Wholesalers 4813 20012  $69,307 

10/15/08 Prissy Princess 1550 20012  $22,320 

10/20/08 Sassy Girl Cosmetics 3230 20817  $46,512 

10/25/08 Sassy Girl Cosmetics 2064 20817  $29,722 

10/27/08 General American Wholesalers 8298 20012  $119,491 

10/28/08 Prissy Princess 8300 20012  $119,520 

11/3/08 General American Wholesalers 6791 20012  $97,790 

11/4/08 Prissy Princess 3775 20012  $54,360 

11/10/08 Sassy Girl Cosmetics 8320 20817  $119,808 

11/10/08 Sassy Girl Cosmetics 6160 20817  $88,704 

11/10/08 General American Wholesalers 1894 20012  $27,274 

11/15/08 Prissy Princess 1697 20012  $24,437 

11/24/08 Prissy Princess 4825 20012  $69,480 

11/28/08 Sassy Girl Cosmetics 6188 20817  $89,107 

11/28/08 General American Wholesalers 4157 20012  $59,861 

12/3/08 Sassy Girl Cosmetics 6841 20817  $98,510 

12/4/08 Prissy Princess 7483 20012  $107,755 

12/6/08 General American Wholesalers 1462 20012  $21,053 

12/11/08 General American Wholesalers 8680 20012  $124,992 

12/14/08 Sassy Girl Cosmetics 3221 20817  $46,382 

12/14/08 Prissy Princess 6257 20012  $90,101 

12/24/08 General American Wholesalers 4504 20012  $64,858 

12/25/08 Prissy Princess 6157 20012  $88,661 

12/28/08 Sassy Girl Cosmetics 5943 20817  $85,579 

1/7/09 Sassy Girl Cosmetics 4415 20817  $63,576 

1/10/09 Prissy Princess 2726 20012  $39,254 

1/10/09 General American Wholesalers 4937 20012  $71,093 

1/15/09 Sassy Girl Cosmetics 9602 20817  $138,269 

1/18/09 General American Wholesalers 7025 20012  $101,160 

1/20/09 Prissy Princess 4726 20012  $68,054 

Define Disassemble Evaluate Decide

Who are these people?

These companies sound like 
they sell to tween girls.
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introduction to data analysis

Time to drill further into the data
You looked at the mass of  data with a 
very clear task: find out who’s buying 
besides tween girls. 

You found a company called General 
American Wholesalers. Who are they? 
And who’s buying from them?

?
At Acme’s request, General American Wholesalers sent over this breakdown of their customers 
for MoisturePlus. Does this information help you figure out who’s buying?

It’s a good idea to 
label your arrows!

GAW vendor breakdown for six months ending 2/2009
MoisturePlus sales only

Vendor Units %
Manly Beard Maintenance, Inc. 9785 23%

GruffCustomer.com 20100 46%

Stu's Shaving Supply LLC 8093 19%

Cosmetics for Men, Inc. 5311 12%

Total 43289 100%

Write down what this data tells you 
about who’s buying MoisturePlus.

General 
American 

Wholesalers

Acme

Tween girls

sells to sells to

sells to sells to

Sassy Girl 
Cosmetics
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ideas validated

What did General American Wholesaler’s vendor list tell you about who’s buying MoisturePlus?

General American Wholesalers 
confirms your impression

Yeah, the old guys like it, too, even though 
they’re embarrassed that it’s a tween 
product. It’s great for post-shave skin 
conditioning.

GAW vendor breakdown for six months ending 2/2009
MoisturePlus sales only

Vendor Units %
Manly Beard Maintenance, Inc. 9785 23%

GruffCustomer.com 20100 46%

Stu's Shaving Supply LLC 8093 19%

Cosmetics for Men, Inc. 5311 12%

Total 43289 100%

It looks like men are buying MoisturePlus! 

Looking at the original Acme vendor list, 

buying. But General American Wholesalers 

vendors!

you couldn’t tell that there were men 

is reselling MoisturePlus to shaving supply 

This could be huge.

It looks like there’s a whole group of  people out 
there buying MoisturePlus that Acme hasn’t 
recognized.

With any luck, this group of  people could be 
where you have the potential to grow Acme’s sales.

Define Disassemble Evaluate Decide
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introduction to data analysis

You’ve made it to the final 
stage of this analysis. 

It’s time to write your report. Remember, 
walk your client through your thought 
process in detail. How did you come to 
the insights you’ve achieved?

Finally, what do you suggest that he do to 
improve his business on the basis of  your 
insights? How does this information help 
him increase sales?

How has the mental model changed?

What evidence led you to your conclusion?

Do you have any lingering uncertainties?

I’m intrigued. This intelligence might bring about 
a huge shift in how we do business. Could you just 
walk me through how you came to this conclusion? 
And what should we do with this new information?
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communicate with your client

How did you recap your work, and what do you recommend that 
the CEO do in order to increase sales?

I started off trying to figure out how to increase sales to tween girls, because we believed that 

those girls were MoisturePlus’s sole client base. When we discovered that the tween girl market 

changed the mental model. Turns out there are more people than we realized who are enthusiastic 

enthusiasm for the product, I recommend that we increase our advertising to them dramatically, 

was saturated, I dug deeper into the data to look for sources of increased sales. In the process, I 

about our product—especially older men. Since this group of customers is quiet about their 

selling the same product with a more men-friendly label. This will increase sales.

Define Disassemble Evaluate Decide

Q: If I have to get more detailed data to answer my questions, 
how will I know when to stop? Do I need to go as far as 
interviewing customers myself?

A: How far to go chasing new and deeper data sources is 
ultimately a question about your own best judgement. In this case, 
you searched until you found a new market segment, and that was 
enough to enable you to generate a compelling new sales strategy. 
We’ll talk more about when to stop collecting data in future chapters.

Q: Is seems like getting that wrong mental model at the 
beginning was devastating to the first analysis I did.

A: Yeah, getting that assumption incorrect at the beginning 
doomed your analysis to the wrong answers. That’s why it’s so 
important to make sure that your models are based on the right 
assumptions from the very beginning and be ready to go back and 
refine them as soon as you get data that upsets your assumptions.

Q: Does analysis ever stop? I’m looking for some finality 
here.

A: You certainly can answer big questions in data analysis, but 
you can never know everything. And even if you knew everything 
today, tomorrow would be different. Your recommendation to sell 
to older men might work today, but Acme will always need analysts 
chasing sales. 

Q: Sounds depressing.

A: On the contrary! Analysts are like detectives, and there are 
always mysteries to be solved. That’s what makes data analysis so 
much fun! Just think of going back, refining your models, and looking 
at the world through your new models as being a fundamental part of 
your job as data analyst, not an exception the rule.
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Well, I’m sold. Let’s go 
after the old guys all 
the way!

Here’s what you did
Here’s one last look at the steps you’ve gone 
through to reach your conclusion about how to 
increase the sales of  Acme’s MoisturePlus.

You got clarification and 
data from the CEO.

You summarized what you 
knew into a useful format.

You compared the elements of your summary.

You suggested that increasing 
ads to tweens might 
bring sales back in line.

Then the tween market report 
challenged your mental model.

You looked at your 
areas of uncertainty.

You collected 
more data about 
MoisturePlus customers.

You discovered older men 
among MoisturePlus buyers. You recommended 

increasing marketing 
to older men.

Define Disassemble Evaluate Decide

Define Disassemble Evaluate Decide
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smart analysis smart decisions

Your analysis led your client 
to a brilliant decision

Month
J  F  M  A  M  J

Target Sales

Actual Gross SalesHere’s where the CEO 
decided to start 
marketing to older men.

Sales

After he received your report, the CEO quickly 
mobilized his marketing team and created a 
SmoothLeather brand moisturizer, which is 
just MoisturePlus under a new name.

Acme immediately and aggressively marketed 
SmoothLeather to older men. Here’s what 
happened:

Sales took off ! Within two months sales figures 
had exceeded the target levels you saw at the 
beginning of  the chapter.

Looks like your analysis paid off !

Define Disassemble Evaluate Decide
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