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by Steven Craighead

! has become the lingua franca of the

statistical world. Personally, I believe

that it also has a lot to offer us actu-
aries. Most of our models can be constructed
within Excel, but there are still areas where
other modeling languages can be useful. Ris a
good candidate because:

1. It is open source.

2. It runs on multiple platforms.

3. Itis free.

4. It has over 1000 various packages avail-
able.

5. It can easily be integrated into multiple
packages including Excel.

6. It is constantly improving with new statis-
tical tools constantly being developed for R
by researchers.

I am going to write a series of columns on R
for the readers of CompAct and Expanding
Horizons explaining how to use R as well as
describing various packages available.

By the end of this article you should know how
to locate, download and install R. I will also
tell you how to start and end R and how to
access the help features. The next article I will
dedicate to how to get data into and out of R
and how to access the data from a dataframe,
which is the most common data structure
within R. Other articles will follow outlining
how to create modeling formulae and using R
to model not just linear regression but other
predictive models such as GLM and GAM.
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Figure 1. The cran.r-project.org web page.
The Comprehensive R Archive Network

Frequently used pages

Download and Install R

Precompiled binary distnbutions of the base system and contributed packages, Windows and Mac
users most likely want one of these versions of R

Source Code for all Platforms
Windows and Mac users most likely want the precompiled binaries listed in the upper box, not the
source code. The sources have to be compiled before you can use them. If you do not know what this |
means, you probably do not want to do it!

o The latest release (2008-06-23): R-2.7 1 tar gz (read what's new in the latsst version).

s Sources of R alpha and beta releases (daily snapshots, created only n bme periods before a

o Daily snapshots of current patched and development versions are available here. Please read
about new features and bug fixes before filing corresponding feature requests or bug reports.

s Source code of older versions of R is available here.
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R is located on “"The Comprehensive R Archive Network,” whose Web site is http://cran.r-proj-
ect.org/. When you go to the site, the homepage displays the frequently used pages. See Figure
1. Note that the first set of choices is on how to download and install R from existing pre-com-
piled binaries for Linux, Mac and Windows. Choose your favorite operating system platform and
you will go to a Web page that allows you to choose between base and contributed packages.
Due to my limited access to testing other operating systems, in the remainder of this article I
will only describe how to install the Windows binary. Notice in Figure 2, you will have the two
choices of base and contrib. Initially, choose base and download the most current release. At
the time of the writing of this article, version 2.7.1 is available.

Figure 2. The R for Windows Page

R for Windows

This directory contams binaries for a base dismbution and packages to nn on i386/x64 Windows.

Note: CRAN does not have Windows systems and cannot check these binaries for viruses. Use the normal precautions with
CRAN downloaded executables.

Mirrors

What's sisw? Subdirectonies:
Task Views
Search base Binaries for base distribution (managed by Duncan Murdech)
contrib Binaries of contributed packages (managed by Uwe Ligges)
About R
E Homepage Please do not submit binaries to CRAN, Package developers might want to contact Duncan Murdsch or Twe Ligges directly
i case of queshons f suggeshons related to Wmdows bmanes.
Software
fb—'- Sources You may also want to read the & FAQ and R for Windows FAQ,
L Bmanes E
Packages
Other Last modified: April 4, 2004, by Friedrich Leisch
Document at ion
Maruals
FAQs
Contnbuted
Mewsletter

Observe from Figure 3, the availability of the file R-2.7.1-win-32.exe (or whatever the latest
version is). Download this file to some location on your hard disk. Next run the executable and
begin the installation process.

(continued on page 26)
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Figure 3. R-2.7.1 for Windows
R-2.7.1 for Windows

Ths directory contams a Windows bmary distnbubion of R-2.7.1 (145970).

Patches to this release are incorporated in the r-patched snapshet build,

CRANH
Kot A build of the development version (which will eventually become the next major release of R) is available in the r-devel snanchot
What's new? build,
Task Views gy
Search In this directory.
About R FEADMER-27.1 Installation and other instructions.
E Eomepage CHANGES New features of this Windows version
NEWS New fratures of all wersions.
Software & - -
- R-27 1-wnn32 exe  Semup program (about 29 megabytas). Please download this from a murrer near you
R Binaries old Frevious releases.
Packages mdSsum. bet madSsum ousput For the setup program. A Windows GUL version of mdSsum 15 avalable at

Otther arpufenww. md Ssummer, orgf, a Windows command line version is avadable at
http/iwrawnw. etreeorg/mdScom himl

Manuals Please see the L FAQ for general mformation about . and the . Windows FAQ for Windows-specific inf: ion, inchadi
EAQs upgrade adwice.

Contnbuted

Hewsletter HMote to webmasters: A stable link which will redurect to the current Windows binary release is

=CRAMN MIRROR>/binfwindowsbase/release htm,

If you choose the default installation direc-
tory, R will be installed in C:\Program Files\
R\R-2.7.1. Note how the release is installed
under a general R folder. I suggest that you
make sure to keep your releases separate
because of potential future conflicts with new
releases.

The installer will then ask what support files
you want to have installed with the base
installation. I suggest that you should include
the technical manuals as well as the refer-
ence manual. These will become handy as you
expand your modeling skills. See Figure 4.

M it Setup - R for Windows 2.7.1

Figure 4. PDF Manual choice in R installation
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I also suggest that you use the default startup
options as well.

To run R from your Start button, choose the
Programs tab and select the R selection and
then choose the current release under that
selection.

Figure 5 displays an empty R console that will
then appear. R will suggest that you should
run demo() for some examples, or help() for
on-line help or help-start() for an html based
help brower for R. It also states that to exit,
you type q() and press return.

Figure 5. Opening R Screen.
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R veraion 2.7.1 (2008-06-23)
Copyright (C) 2008 The K Foundation for Statistical Computing
ISEN 3-90C051-07-0

P is free software and comes with AB3OLUTELY NO WARRANTY.
You are welcome to redistribute it under Sertain conditions.
Type ‘license(]' or 'licence(]' for distributiocn details.

Natural language support but cunning in an Englisn locale
B i3 & collaborative project with many contributors.
Type ‘contributors(]’ for more infornation and
‘oitation{)' on how to cite R or R packages in publications.
Type ‘demc(]' for some demos, ‘help()’ for on-line help, or
*help.stact ()’ for mn HTHL browser imterface to help.
Type "ql)* to quic R.




The demos() will give a list of various demonstrations available. You run these demonstrations
by type “demo (“demoprogram”) in R. For instance to look at the “plotmath” demo, type:

demo(“plotmath”)

You will see multiple displays of various mathematical formulas and symbols available, dis-
played in a separate graphics window. See Figure 6 for an example. The window may pause
and you need to press enter to continue to the next example within the demo. Note the various
commands that appear in the R environment.

Figure 6. Plotmath demo screen

=]
;R Console ;- Click er hit ENTER for next page
> draw.plotmach.cell (sxpression(x *==% y), 1, nr): 1 < - -

Arithmetic Operators | Radicals |
> drawv.plotmath.cell (expression(x %propy ¥), i, aor); i 5 X4y 4 &
> draw.cicle.cell("Typeface”, 1, nr): 1 <= 1 + 1 x-y i
> draw.plotmath.cell (expression(plain(x)), i, ar); i ¢ By | Relations I

xfy x=y
> draw.plotmath.cell (expression(italic(x)), 1, nrj: 1 Xty X#y
> draw,plotmath.cell ({expression{bold(x)), i, ar); i < 4 X=y X<y
> draw.plotmath.cell (expression{bolditalicix)), i, nc) xxy XSY
Xy X>¥
> draw.plotmath.cell (expression (underline(x)), i, nr): —x X2y
> # Need fewer, wider columns for ellipsis ... +% Xm Y
> nr <- 20 m
[ SubSuperscripts xzy
> ne <- 2 b 1 Xy
> make.table(nr, ne) e Xy
Vaiting to confitm page change... l Juxtaposition [ Typetace
] X
; XYz
| Lists

x| % x| %

To use help, either type help(command) or ?command in the R environment. For example, to
find out help on the linear regression method, you can type:

?Im

or

help(Im)

Figure 7 displays an example of the Web browser that pops up with a description of Fitting

Linear Models. If you page down through various help articles, various R commands will be
displayed, which you can copy and paste into R.

(continued on page 28)
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Figure 7. Help Browser display Im function.

E? R Help for package stats =] ?
- & B
Hide EBack  Print  Options
- N~
Contents | Index | Search : =
Linder | Somch] Im(stats) R Documentation
?] kmeans »~
?] knots T i g :
2] kruskal test Fitting Linear
7] kruskal test. default
7] kruskal test formula Models
7] kstest
2] ksmaoth Description
7] labels.dendrogram =
2] labels.dist . ;
% kbsheckn 1m 1s used to fit linear models. It can be
7] labels terms used to carry out regression, single
2] lag stratumn analysis of variance and analysis
zj Egdefaun of covariance (although aov may provide
% inipbl a more convenient interface for these).
7] lines.isoreg
2] lines.stepfun Usage
2] lines.ts
% Im v Inm(formula, data, subset, weight
2| =t i | T mwethod = "gr”, model = TRUE, &
] = £ il | P

v

Also, in the help browser you are able to index and search for various other objects or methods

available within the base system.

Another helpful help command is “help.search(“phrase”), where in the R environment you can
look for various packages and methods and objects that contain the phrase that you enter.

For example, if you enter: help.search(*phrase”)

Look at Figure 8, for the R information screen that results from the help.search command.

matching:

plot.spec(stats)
R3iteSearch(utils)

Type 'help(FOO,

Plotting Spectral Densities

Figure 8. help.search results

R Information |

Help files with alias or concept or title matching ‘phrase’

using fuzzy

package = PKG) '

Search for Key Words or Phrases in the R-help
Mailing List Archiwves or Documentation

to inspect entry 'FOO(PKG) TITLE'.
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Figure 8 is the R information screen that
results from the help.search command.

Observe from Figure 8 that if you load the
stats package and invoke help on the plot.
spec function, you will find some use of the
word “phrase.”

By the way, you load packages by choosing
the Load Package option off of the main menu
Package choice. See Figure 9.

If you want to specify the subdirectory in which
you want to work in Windows, choose the
Change Directory option off of the File option
of the main menu. From the main menu, you
can observe how to save and load workspaces
and history files. The workspace will contain
your data and various functions and objects
that you build, but the history files will store
the command you enter in the R environment.
As you develop your own models you will need
to exploit these features.

One final thing, if you want to stop R from
running some long process, press the Stop
Sign Icon at the top of the environment.

Remember to type q() to exit.

I'm going to stop for now. Next column, we
will look at various ways to get data into and
out of R.
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Figure 9. Loading Packages selection screen

- A BN ¢

2l ) ds NElr e

+=}r]; i DE; B

%Y liscia;: b
upi("” (", atop(x,
plleeil; x; rocei

pllElooe; ¥, £l

'FI rr:l ] =

BLR Xy

ckagesiall.avail
ter.only=TRUE) })

i<-1i+1

boot
class
cluster
codetools
datasets
foreign
graphics
grDevices
grid
KernSmooth
lattice
MASS
methods
macy
nime
nnek
rpart
spatial
splines
stats
statsd
survival
keltk

tools

utils

<= i §

29





