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Preface

The topic of this book is data science, which is a field of study and application that
has been growing rapidly for the past several decades. As a growing field, it is
gaining a lot of attention in both the media as well as in the job market. The United
States recently appointed its first ever chief data scientist, D] Patil. This move was
modeled after tech companies who, honestly, only recently started hiring massive
data teams. These skills are in high demand and their applications extend much
further than today's job market.

This book will attempt to bridge the gap between math/programming/domain
expertise. Most people today have expertise in at least one of these (maybe two), but
proper data science requires a little bit of all three. We will dive into topics from all
three areas and solve complex problems. We will clean, explore, and analyze data
in order to derive scientific and accurate conclusions. Machine learning and deep
learning techniques will be applied to solve complex data tasks.

What this book covers

Chapter 1, How to Sound Like a Data Scientist, gives an introduction to the basic
terminology used by data scientists and a look at the types of problem we will be
solving throughout this book.

Chapter 2, Types of Data, looks at the different levels and types of data out there and
how to manipulate each type. This chapter will begin to deal with the mathematics
needed for data science.

Chapter 3, The Five Steps of Data Science, uncovers the five basic steps of performing
data science, including data manipulation and cleaning, and sees examples of each
step in detail.

[ vii]




Preface

Chapter 4, Basic Mathematics, helps us discover the basic mathematical principles that
guide the actions of data scientists by seeing and solving examples in calculus, linear
algebra, and more.

Chapter 5, Impossible or Improbable - a Gentle Introduction to Probability, is a beginner's
look into probability theory and how it is used to gain an understanding of our
random universe.

Chapter 6, Advanced Probability, uses principles from the previous chapter and
introduces and applies theorems, such as the Bayes Theorem, in the hope of
uncovering the hidden meaning in our world.

Chapter 7, Basic Statistics, deals with the types of problem that statistical inference
attempts to explain, using the basics of experimentation, normalization, and random
sampling.

Chapter 8, Advanced Statistics, uses hypothesis testing and confidence interval in order
to gain insight from our experiments. Being able to pick which test is appropriate
and how to interpret p-values and other results is very important as well.

Chapter 9, Communicating Data, explains how correlation and causation affect our
interpretation of data. We will also be using visualizations in order to share our
results with the world.

Chapter 10, How to Tell If Your Toaster Is Learning — Machine Learning Essentials, focuses
on the definition of machine learning and looks at real-life examples of how and
when machine learning is applied. A basic understanding of the relevance of model
evaluation is introduced.

Chapter 11, Predictions Don't Grow on Trees, or Do They?, looks at more complicated
machine learning models, such as decision trees and Bayesian-based predictions, in
order to solve more complex data-related tasks.

Chapter 12, Beyond the Essentials, introduces some of the mysterious forces guiding
data sciences, including bias and variance. Neural networks are introduced as a
modern deep learning technique.

Chapter 13, Case Studies, uses an array of case studies in order to solidify the ideas
of data science. We will be following the entire data science workflow from start to
finish multiple times for different examples, including stock price prediction and
handwriting detection.
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What you need for this book

This book uses Python to complete all of its code examples. A machine (Linux/
Mac/Windows OK) with access to a Unix-style Terminal with Python 2.7 installed is
required. Installation of the Anaconda distribution is also recommended as it comes
with most of the packages used in the examples.

Who this book is for

This book is for people who are looking to understand and utilize the basic practices
of data science for any domain.

The reader should be fairly well acquainted with basic mathematics (algebra,
perhaps probabilities) and should feel comfortable reading snippets of R/Python
as well as pseudocode. The reader is not expected to have worked in a data field;
however, they should have the urge to learn and apply the techniques put forth in
this book to either their own datasets or those provided to them.

Conventions

In this book, you will find a number of text styles that distinguish between different
kinds of information. Here are some examples of these styles and an explanation of
their meaning.

Code words in text, database table names, folder names, filenames, file extensions,
pathnames, dummy URLSs, user input, and Twitter handles are shown as follows:
"For these operators, keep the boolean datatype in mind."

A block of code is set as follows:

tweet = "RT @j_o_n_dnger: $TWTR now top holding for
Andor, unseating SAAPL"

words_in tweet = first tweet.split(' ') # list of words in tweet

When we wish to draw your attention to a particular part of a code block, the
relevant lines or items are set in bold:

for word in words_in_tweet: # for each word in list
if "$" in word: # if word has a "cashtag"
print "THIS TWEET IS ABOUT", word # alert the user

[ix]
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Warnings or important notes appear in a box like this.

~ Tips and tricks appear like this.

Reader feedback

Feedback from our readers is always welcome. Let us know what you think about
this book —what you liked or disliked. Reader feedback is important for us as it helps
us develop titles that you will really get the most out of.

To send us general feedback, simply e-mail feedbackepacktpub.com, and mention
the book's title in the subject of your message.

If there is a topic that you have expertise in'and you are interested in either writing
or contributing to a book, see our author guide at www.packtpub.com/authors.

Customer support

Now that you are the proud owner of a Packt book, we have a number of things to
help you to get the most from your purchase.

Downloading the example code

You can download the example code files for this book from your account at
http://www.packtpub.com. If you purchased this book elsewhere, you can visit
http://www.packtpub.com/support and register to have the files e-mailed directly
to you.

You can download the code files by following these steps:

1. Log in or register to our website using your e-mail address and password.
2. Hover the mouse pointer on the SUPPORT tab at the top.
3. Click on Code Downloads & Errata.

[x]
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Enter the name of the book in the Search box.

Select the book for which you're looking to download the code files.
Choose from the drop-down menu where you purchased this book from.
Click on Code Download.

o e

You can also download the code files by clicking on the Code Files button on the
book's webpage at the Packt Publishing website. This page can be accessed by
entering the book's name in the Search box. Please note that you need to be logged in
to your Packt account.

Once the file is downloaded, please make sure that you unzip or extract the folder
using the latest version of:

*  WinRAR / 7-Zip for Windows
* Zipeg / iZip / UnRarX for Mac
» 7-Zip / PeaZip for Linux

The code bundle for the book is also hosted on GitHub at https://github.com/
PacktPublishing/Principles-of-Data-Science. We also have other code
bundles from our rich catalog of books and videos available at https://github.
com/PacktPublishing/. Check them out!

Downloading the color images of this book

We also provide you with a PDF file that has color images of the screenshots/
diagrams used in this book. The color images will help you better understand

the changes in the output. You can download this file from https: //www.
packtpub.com/sites/default/files/downloads/PrinciplesofDataScience_
ColorImages.pdf.

Errata

Although we have taken every care to ensure the accuracy of our content, mistakes
do happen. If you find a mistake in one of our books —maybe a mistake in the text or
the code —we would be grateful if you could report this to us. By doing so, you can
save other readers from frustration and help us improve subsequent versions of this
book. If you find any errata, please report them by visiting http: //www.packtpub.
com/submit-errata, selecting your book, clicking on the Errata Submission Form
link, and entering the details of your errata. Once your errata are verified, your
submission will be accepted and the errata will be uploaded to our website or added
to any list of the existing errata under the Errata section of that title.
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To view the previously submitted errata, go to https://www.packtpub.com/books/
content/support and enter the name of the book in the search field. The required
information will appear under the Errata section.

Piracy

Piracy of copyrighted material on the Internet is an ongoing problem across all
media. At Packt, we take the protection of our copyright and licenses very seriously.
If you come across any illegal copies of our works in any form on the Internet, please
provide us with the location address or website name immediately so that we can
pursue a remedy.

Please contact us at copyright@packtpub.com with a link to the suspected pirated
material.

We appreciate your help in protecting our authors and our ability to bring you
valuable content.

Questions

If you have a problem with any aspect of this book, you can contact us at
questions@packtpub.com, and we will do our best to address the problem.
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