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Preface
S-PLUS is a system for data analysis from the Data Analysis and Products Division of MathSoft, an enhanced version of the S environment for data analysis developed at Bell Laboratories (of AT&T and now Lucent Technologies). S-PLUS
has become the statistician's calculator for the 1990s, allowing easy access to the
computing power and graphical capabilities of modem workstations and personal
computers.
The first edition of this book appeared in 1994 and a second in 1997. The
S statistical system has continued to grow rapidly, and users have contributed
an ever-growing wealth of software to implement the latest statistical methods in
S. This book concentrates on using the current systems to do statistics; there is
a companion volume which discusses programming in the S language in much
greater depth.
Several different implementations of S have appeared. There are currently
two 'engines' in use: S-PLUS 3.x and 4.x are based on version 3 of the S language whereas S-PLUS 5.x is based on S version 4. Furthermore, since 1997
the Windows version of S-PLUS has had a graphical user interface in the style
of widespread Windows packages. Our aim is that this book should be usable
with all these versions, but we have given lower priority to S-PLUS 3.x. Some
of the more specialized functionality is covered in the on-fine complements (see
page 467 for sites) which will be updated frequently. The datasets and S functions
that we use are available on-line, and help greatly in making use of the book.
This is not a text in statistical theory, but does cover modem statistical methodology. Each chapter summarizes the methods discussed, in order to set out the
notation and the precise method implemented in S. (It will help if the reader has
a basic knowledge of the topic of the chapter, but several chapters have been successfully used for specialized courses in statistical methods.) Our aim is rather to
show how we analyse datasets using S-PLUS. In doing so we aim to show both
how S can be used and how the availability of a powerful and graphical system
has altered the way we approach data analysis and allows penetrating analyses to
be performed routinely. Once calculation became easy, the statistician's energies
could be devoted to understanding his or her dataset.
The core S language is not very large, but it is quite different from most other
statistics systems. We describe the language in some detail in the early chapters,
but these are probably best skimmed at first reading; Chapter 1 contains the most
basic ideas, and each of Chapters 2 and 3 are divided into 'basic' and 'advanced'
sections. Once the philosophy of the language is grasped, its consistency and
logical design will be appreciated.
v
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The chapters on applying S to statistical problems are largely self-contained,
although Chapter 6 describes the language used for linear models that is used in
severallater chapters. We expect that most readers will want to pick and choose
among the later chapters.
This book is intended both for would-be users of S-PLUS as an introductory
guide and for class use. The level of course for which it is suitable differs from
country to country, but would generaHy range from the upper years of an undergraduate course (especially the early chapters) to Masters' level. (For example,
almost aH the material is covered in the M.Sc. in Applied Statistics at Oxford.)
Exercises are provided, but these should not detract from the best exercise of aH,
using S to study datasets with which the reader is familiar. Our library provides
many datasets, some of which are not used in the text but are there to provide
source material for exercises. (Further exercises and answers to selected exercises are available from our WWW pages.)
Both authors take responsibility for the whole book, but Bill Venables was the
lead author for Chapters 1-4 and 6-8, and Brian Ripley for Chapters 5 and 9-14.
The authors may be eontaeted by electroniemail at

Bill.Venables@cmis.csiro.au
ripley@stats.ox.ac.uk
and would appreciate being informed of errors and improvements to the eontents
of this book.
To avoid any eonfusion, S-PLUS is a eommereial produet, details of which
may be obtained from http://www.mathsoft.com/splus/.
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Typographical Conventions
Throughout this book S language constructs and commands to the operating system are set in a monospaced typewriter font like this. The character - may
appear as - on your keyboard, screen or printer.
We often use the prompts $ for the operating system (it is the standard prompt
for the UNIX Boume shell) and > for S-PLUS. However, we do not use prompts
for continuation lines, which are indicated by indentation. One reason for this
is that the length of line available to use in a book column is less than that of a
standard terminal window, so we have had to break lines that were not broken at
the terminal.
Some of the S-PLUS output has been edited. Where complete lines are ornitted, these are usually indicated by

in listings; however most blank lines have been silently removed. Much of the
S-PLUS output was generated with the options settings
options (width=65, digits=5)

in effect, whereas the defaults are around 80 and 7. Not all functions consult
these settings, so on occasion we have had to manually reduce the precision to
more sensible values.
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