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Preface

Who this book is for

1 have interacted with many people over the past several years after making my “MAT-
LAB/R Reference” available on my Web site. Based on those conversations, there is a large
population of people out there who have used MATLAB®! for some period of time, but
who now find themselves working with biologists, statisticians, or some other professionals
who speak R rather than MATLAB. There is a complementary group of people who use R,
who now find themselves trying to work and share code with colleagues who use MATLAB.
The intended reader is someone who already knows one package, and for whatever reasons,
now needs or wants to learn the other.

This book grew out of the MATLAB/R Reference document mentioned above. That doc-
ument is a concise reference summary of many of the key topics presented in this book, and
continues to be available on my Web site, at http://www.math.umaine.edu/ hiebeler.

My own experience learning R

I fall into the first category of users described above. I used MATLAB for many years,
primarily for prototyping my research simulations (which I would then rewrite in C for
faster performance) and for data visualization and graphics. I also regularly taught a course
on “Modeling and Simulation” in which T used MATLAB as the software platform. The
course covers various biological models, including stochastic spatial models. T found more
and more biologists signing up for the class over the years, and some of them started asking
if they could use R because they had already started learning to use it in their statistics
classes. I was somewhat tired of learning new programming languages/environments, and
was not particularly eager to learn another one.? But I reluctantly decided to look into R.
At first I was very frustrated with some of the differences that struck me right away — for
example, when you edit a file defining a new R function, you cannot just type its name to
call the function, but instead must “source” it first. Typing a matrix into R is certainly
more tedious than doing so in MATLAB.

However, over time, I came to appreciate the power and flexibility of many features of
R. The fact that it is available for free on Windows, Mac OS-X, and Linux certainly has

'MATLAB® and Simulink® are registered trademarks of The MathWorks, Inc. For product information,
please contact: The MathWorks, Inc., 3 Apple Hill Drive, Natick, MA 01760-2098 USA; Tel: 508-647-7000;
Fax: 508-647-7001; E-mail: info@mathworks.com; Web: www.mathworks.com.

2The main programming languages | had used over the years at that point were Applesoft BASIC, Apple
|[+ machine language, Pascal, Modula-2, Forth, C, Lisp, APL, SNOBOL, PostScript, Java, Perl, MATLAB,
and a bit of Python. Plus various libraries/environments and programming-like things such as SunView,
X11, esh scripting, INTEX, and HTML. That list is certainly smaller than that of many computer scientists,
but long enough for me.
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made it easier for the many students who work on research with me or take my courses to
obtain a copy for their own computers.

There are still some times when I miss the more concise/simple way of expressing things
in MATLAB (in particular, how much more convenient it is to type in a matrix), but I have
now come to enjoy the time I spend working in R.

Formatting conventions and terminology

R and MATLAB commands, i.e., things you could actually type at the command prompt,
are generally formatted using a non-bold typewriter font, for example x = sqrt(7). A
bold font is used when referring to the name of a function, file, variable, or keyword, for
example the sqrt function, the variable foo, or for loops.

R and MATLAB are referred to in the book as “platforms,” rather than the perhaps
more natural “software packages.” because the word “package” is a loaded word with specific
meaning in R.

In some parts of the book, R and MATLAB code are placed side by side. This is done
for brief commands and concepts which do not need much explanation. In other parts, R
material is presented, followed by MATLAB material, with some differences between the
platforms emphasized.

Commands vs. GUI

There are two main approaches to working with software platforms like MATLAB and R:
doing things primarily with commands, and doing things primarily via menus through a
graphical user interface (GUI). I will admit that I am old-school, and started using com-
puters before they had graphical user-interfaces. Personally, I can type commands much
more quickly than I can click my way to equivalent commands via menus, so I prefer the
command-line approach over the GUI approach.

As one justification for my preference, using commands to achieve goals is usually a bit
more portable and easier to share with others than using menus. The placements of various
items in menus is sometimes different on different operating systems such as Mac OS-X vs.
Microsoft Windows, so if you are trying to explain to someone how to accomplish something,
and they have a different operating system than you (or even simply a different version of the
software), you may have some trouble. Admittedly, some commands may also differ between
operating systems or between versions of the software. But for the most part, if you write
an R or MATLAB script on one operating system, it will work identically on others, and can
be usefully shared with other people more easily than a description of which menu items to
select and which buttons to push. The configuration and details of user-interfaces also tend
to change more frequently than the commands in packages like MATLAB and R; if you
tell someone how to do something using commands, it is likely to work on a wider variety
of versions of the software. I therefore focus more on using commands than on clicking on
menu items in this book, for those tasks where both approaches can be used.
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What this book is not

This book is not intended to be a comprehensive introduction or overview of either the R
or MATLAB platforms. I should warn you up front that this book will not teach you what
many may consider the “best” way to do things in R or MATLAB, according to the deeper
philosophy of either platform. My goal, based on my experience, is to try and show how to
do things in either platform which is most similar to the ways they are done in the other,
to make the transition from one platform to the other as quick and painless as possible for
you. If you want to delve into the deeper ways of thinking behind using either platform,
this reference can help get you started, but you should follow up with some of the other
plentiful resources available.

This book is also not intended to steer you toward one platform or the other. Quite
often, the choice of software platform to use depends on your context, i.e., your employer
and colleagues. If you truly have a wide-open choice, it is difficult to say which platform
is best for you. My personal feeling is that many things are easier to do in MATLAB, but
can be done more flexibly in R, at the expense of being more complicated. That is just a
general impression, and there are of course many counterexamples. Another thing to note
is that The MathWorks, Inc. (developer of MATLAB) has been quite aggressive recently
about improving the performance of various types of MATLAB code; many of my MATLAB
computations run many times faster in newer versions of MATLAB than they used to. If
you are at a large company or academic institution, you likely have access to a site license
to use MATLAB. If you are looking for routines to perform specialized statistical tests, R
has a vast and quickly growing library of packages to fit that need. R is of course available
to download free of charge, although MATLAB can be evaluated in a free trial, and there
is very affordable pricing for students or for personal use.
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