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For Kathy, of course.
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PREFACE

few years ago, I was at a conference chatting with one of the most

distinguished and technologically capable political scientists 1

know. This is someone who came to political science with an
undergraduate degree in math from Caltech and is the author of a major
text on game theory as well as a number of prominent articles using sophis-
ticated statistical analysis. He recounted the experience of sitting in on an
advanced seminar on Bayesian statistics. The statistics were pretty straight-
forward, he said. The real challenge was coming to grips with R for the first
time. When I mentioned that I intended to switch to R for one of my intro-
ductory statistics classes, he shuddered.

This story might come as a revelation to many in the community of
advanced R users, who view R syntax as essentially second nature. Having
worked with R on a daily basis for many years, they have little trouble mak-
ing it sit, lie down, and roll over. They are somewhat surprised when others
think that the only trick R knows is playing dead.

I did start using R for teaching, and I, and every one of the students in
those classes, survived. At its core, this book is a step-by-step guide to how
we did that. In fact, although R does have a steep learning curve—on first
encounter, it is often intimidating and unnerving—it has proven to have a
number of significant advantages for teaching and learning statistics.

R is powerful and inexpensive (free!). It is rapidly becoming the pack-
age of choice for advanced statistical analysis across a number of fields.
Moreover, it has probably been assigned to you, so you just have to buckle
down and learn it. The purpose of this book is to help you survive and
even to thrive in that process. The approach I take is to focus primarily on
the challenges of using R to manage, manipulate, and visualize your data,
rather than the usual approach of jumping right into conducting statistical
analysis with R.

I take this alternative approach for three reasons. In the first place, data
management is the foundation for all statistical analysis. Getting your data
into the right form for analysis is a critical skill. Yet data management issues



are rarely taught in statistics classes, where appropriate and well-groomed
data sets appear to float down directly from heaven. This book provides
the opportunity to get a handle on some of those essential background
skills. Second, once you have learned the basic structure and rules of R in
this context, you will find it much easier to follow up with learning the
statistical procedures, which you will most likely do in the context of a
statistics class and text. Finally, separating the statistics from the teaching of
R allows the book to serve both as a tutorial and as a reference in which
you can quickly find the commands and procedures that otherwise are
mixed in and hidden among the statistical content of traditional texts.

Moreover, while this book starts with the very basics of installing R and
getting it to run simple procedures, it ultimately covers R at a significantly
greater depth than you are likely to encounter in a statistics class. This book
is designed to carry you beyond the classroom, giving you the opportunity
to gain and maintain the kind of facility with R that can make it a functional
real-world skill in your analytical toolbox.

Because this book separates the mechanics of working with R from the
teaching of statistics, it will be helpful in a wide range of contexts. It is
designed to help tackle data problems that arise across a wide range of
fields and at different levels of statistical sophistication. Whether you are
tackling R in an introductory statistics class or an advanced graduate semi-
nar or are just transitioning to R from another statistics program, you will
find this a helpful guide along the way.

For users at the introductory level, Chapter 2 and Appendix B run
through most of the procedures that might be encountered in an introduc-
tory statistics class. Chapter 3 offers a straightforward approach to under-
standing object types and their critical role in R. Chapter 5 goes over the
basics for summarizing and reviewing data. Chapter 12 is an introduction
to R’s broad variety of built-in plots.

For those beginning to work on collecting and managing their own
data, Chapter 4 goes over the process of getting data into R from a wide
range of sources. Chapters 6 and 7 cover sorting, selecting, and trans-
forming data. Chapter 10 teaches the critical skills for merging and aggre-
gating data. Chapter 11 confronts the real-world challenge of dealing
with missing data.

For more advanced users, the end of Chapter 7 gets into R program-
ming techniques, including the powerful use of dynamic coding to incor-
porate variable- and data-driven elements into your R scripts. Chapter 8
deals with the particular issues of textual data and includes a tutorial on the
use of regular expressions in R. Chapter 9 does the same thing for the
sometimes surprisingly treacherous world of date and time data.
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For users at all levels, some of the biggest rewards will come in
Chapters 12 to 15, in which I provide a thorough but accessible guide to
R's powerful graphics facility. At any level of statistical sophistication, the
ability to produce and customize high-quality data visualizations will be a
critical 21st-century skill.

There is a book website (http://www.sagepub.com/gaubatz), where 1
have posted a file with all the R code used in the book. You can go there
to see exactly how the code works and to cut and paste for your own pro-
jects. You will also find there the example data sets, color versions of many
of the plots, and a gallery of additional graphics examples, with the atten-
dant R scripts.

It is likely that you have not chosen to learn R simply for the fun of it.
For one reason or another, you have arrived in this somewhat scary place
and now have to deal with it. My purpose is to make that as painless as
possible. You can survive this. And, at the end of the day, you might just
find that it is a little bit fun as well.
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