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While SAS and SPSS have many things in common, R is very diﬀerent. My
goal in writing this book is to help you translate what you know about SAS or
SPSS into a working knowledge of R as quickly and easily as possible. I point
out how they diﬀer using terminology with which you are familiar, and show
you which add-on packages will provide results most like those from SAS or
SPSS. I provide many example programs done in SAS, SPSS, and R so that
you can see how they compare topic by topic.
When ﬁnished, you should know how to:









Install R, choose a user interface, and choose and install add-on packages.
Read data from various sources such as text or Excel ﬁles, SAS or SPSS
data sets, or relational databases.
Manage your data through transformations, recodes, and combining data
sets from both the add-cases and add-variables approaches and restructuring data from wide to long formats and vice versa.
Create publication-quality graphs including bar, histogram, pie, line, scatter, regression, box, error bar, and interaction plots.
Perform the basic types of analyses to measure strength of association and
group diﬀerences, and be able to know where to turn to learn how to do
more complex methods.

Who This Book Is For
This book teaches R requiring no prior knowledge of statistical software. However, you know SAS or SPSS this book will make learning R as easy as possible
by using terms and concepts that you already know. If you do not know SAS
or SPSS, then you will learn R along with how it compares to the two most
popular commercial packages for data analysis. Stata users would be better
oﬀ reading R for Stata Users [41].
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An audience I did not expect to serve is R users wanting to learn SAS or
SPSS. However, I have heard from quite a few of them who have said that
by explaining the diﬀerences, it helped them learn in the reverse order I had
anticipated. Keep in mind that I explain none of the SAS or SPSS programs,
only the R ones and how the packages diﬀer, so it is not ideal for that purpose.

Who This Book Is Not For
I make no eﬀort to teach statistics or graphics. Although I brieﬂy state the goal
and assumptions of each analysis along with how to interpret their output,
I do not cover their formulas or derivations. We have more than enough to
discuss without tackling those topics too.
This is also not a book about writing complex R functions, it is about
using the thousands that already exist. We will write only a few very short
functions. If you want to learn more about writing functions, I recommend
Jones et al.’s Introduction to Scientiﬁc Programming and Simulation Using R
[31]. However, reading this book should ease your transition to more complex
books like that one.

Practice Data Sets and Programs
All of the programs, data sets, and ﬁles that we use in this book are available for download at http://r4stats.com. A ﬁle containing corrections and
clariﬁcations is also available there.

Regarding the Second Edition
As the ﬁrst edition went to press, I began planning the second edition with the
main goal of adding more statistical methods. However, my readers quickly
let me know that they needed far more information about the basics. There
are many wonderful books devoted to statistics in R. I recommend some in
Chap. 17. The enhancements to this edition include the following:
1. Programming code has been updated throughout.
2. It is easier to ﬁnd reference material using the new list of tables and list
of ﬁgures.
3. It is easier to ﬁnd topics using the index, which now has four times as
many entries.
4. The glossary deﬁnes more R terms.
5. There is a new Sect. 3.6, “Running R in SAS and WPS,” including A
Bridge to R and IML Studio.
6. There is a new Sect. 3.9, “Running R from within Text Editors.”
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7. There is a new Sect. 3.8, “Running R in Excel,” complete with R Commander menus.
8. There is a new Sect. 3.10 on integrated development environments, including RStudio.
9. There is a new Sect. 3.11.1 on the Deducer user interface and its Plot
Builder (similar to IBM SPSS Visualization Designer).
10. New Sect. 3.11.4 on Red-R, a ﬂowchart user interface like SAS Enterprise
Miner or IBM SPSS Modeler (Clementine).
11. Chapter 5, “Programming Language Basics,” has been signiﬁcantly enhanced, including additional examples and explanations.
12. There is a new Sect. 5.3.4 on matrix algebra with table of basic matrix
algebra functions.
13. There is a new Sect. 5.6, “Comments to Document Your Objects.”
14. Chapter 6, “Data Acquisition,” includes improved examples of reading SAS
and SPSS data ﬁles.
15. There is a new Sect. 6.2.3, “Reading Text from a Web Site.”
16. There is a new Sect. 6.2.4, “Reading Text from the Clipboard.”
17. There is a new Sect. 6.2.6, “Trouble with Tabs,” on common problems
when reading tab-delimited ﬁles.
18. Section 6.3, “Reading Text Data Within a Program,” now includes a simpler approach using the stdin function.
19. There is a new Sect. 6.4 “Reading Multiple Observations per Line.”
20. There are new sections on reading/writing Excel ﬁles.
21. There is a new Sect. 6.9, “Reading Data from Relational Databases.
22. There is a new Sect. 7.11.1, “Selecting Numeric or Character Variables,”
(like VAR A-numeric-Z; or A-character-Z).
23. There is a new Sect. 8.4,“Selecting Observations using Random Sampling.”
24. Chapter 9, “Selecting Variables and Observations,” has many more examples, and they are presented in order from most widely used to least.
25. There is a new Table 10.2, “Basic Statistical Functions.”
26. There is a new Sect. 10.2.3 “Standardizing and Ranking Variables.”
27. Section 10.14, “Removing Duplicate Observations,” now includes an example for eliminating observations that are duplicates only on key variables
(i.e., PROC SORT NODUPKEY).
28. There is a new Sect. 10.16, “Transposing or Flipping Data Sets” (tricky
with character variables).
29. There is a new Sect. 10.20, “Character String Manipulations,” using the
stringr package.
30. There is a new Sect. 10.21, “Dates and Times,” which covers date/time
manipulations using the lubridate package.
31. The new Chap. 11, “Enhancing Your Output,” covers how to get publication quality tables from R into word processors, Web pages or LATEX.
32. The new Sect. 12.4, “Generating Values for Reading Fixed-Width Files,”
shows how to generate repetitive patterns of variable names and matching
widths for reading complex text ﬁles.
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33. There is a new Sect. 16.15, which shows how to make geographic maps.
34. There is a new Sect. 17.11 “Sign Test: Paired Groups.”
35. Appendix B, ”A Comparison of SAS and SPSS Products with R Packages
and Functions,” is now far more comprehensive and changes so frequently
that I have moved it from the appendix to http://r4stats.com.
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