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1 GETTING STARTED

1 Getting started

1.1 First steps

You can start R through the Start menu in the usual manner. After the start-up, the program window
should look like Figure 1(a): though the usual menus (File, Edit, Help etc.) plus a few others are
available, R is mostly controlled through the command line, i.e. by typing commands into the R console
window shown within the main application. The commands then generate numerical output (usually
also displayed in the console) and/or graphical output, which is shown in a separate graphics window.

While this is a perfectly feasible and eventually very powerful way of using R, it may require some
getting used to, especially if one has little previous experience with the command line.

For starters, however, we make use of the R Commander, a graphical interface that allows the user to
perform many common statistical tasks through a simple menu system. You can start the R Commander
either through typing library(Rcmdr) at the prompt in the R console window (and pressing Return),
or through the menu entry Packages/Load packages (and selection of Remdr from the list of packages,
confirmed with Ok).

In both cases, the R Commander main window should appear within the R application, as seen in
Figure 1(b). If the R Commander window is for some reason not immediately visible, it is probably
just minimzed in the Taskbar and can be activated through clicking on it.

Let’s have a closer look at the R Commander window in Figure 2. We only give a short overview of its
components in this section, more details and a demonstration follow in the next section.

The main elements of the R Commander are (from top to bottom) menus, a toolbar, an upper text
window labelled Script Window, a lower text window labelled Output Window, and a text field (in grey)
labelled Messages.

The menus allow the user to load, edit, and save data, perform numerous types of statistical analysis,
generate a variety of graphical representations, and to manipulate configurations and settings for R and
the R commander. Typically, each menu or sub-menu entry starts a dialogue where the user can select
the data and variables they want to process, as well as some settings. After confirmation with Ok, the
R Commander takes the input from the dialogue window and generates the corresponding R command,
which is then executed in the background. In that sense, the R Commander only serves as a bridge
between the user and the complex R command language in the background.

e The command so generated is by default shown in the Script Window.

e The numerical output (if any) generated when running the command is shown in the Output
Window.

e Any errors, warnings, or external information generated during execution of the command are
shown in the Messages field.
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RG|
File Edi View Msc Fackages Windows Help

% R Console

R versiom 2.8.0 (2008-04-17)
Copyright () 2009 The R fox 1
ISBN 3-900051-07-0

R is free software and comes with RBSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license(]' or 'licence(]’ for distribution details.

Natural lenguage Support but running in an English locale
R is a collaborative project with many contributors.

Type 'contributors()' for more informacion and

‘citacion()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or
‘help.start()' for an HTHL hrowser interface to help.

Type 'gi]' to guit R.

-

(a) R window with console only, after program start

Misc Packages Windaws el R Commander
File Edit Data Statistics Graphs Models Distributions Tools Help

R, Dot ses <t ective datasets | [Edit dota st |[Viomdataset]  Modet | <o active motkel>

R Console
Script Window

package 'relimp' successfully unpacked and MDS suws checked
package 'multcomp' successfully unpacked and MDS swns checked
package 'lmcest' successfully unpacked and MDS suws checked
package 'effects' successfully unpacked and MDS swns checked
package 'car! successfully unpacked and DS sums checked
package 'aplpack' successfully unpacked and MDS swns checked
package 'sbind! successfully unpacked and MDS sums checked
package 'RODEC' successfully unpacked and MDS sums checked

The downloaded packages are in
C:\Documents and Settings\aleplo)\Local Settings)Temp)RemplucEse) download
updating HTHL package descriptions

Loading required package: car Output Window

Rewdr Version 1.4-10

Attaching package: 'Remdr'

The following chject(s) are wasked from package:teltk :

telvalue

Messages

MOTE: R Commander Version 1.4-10:

Tue Nay 05 17:38:40 2008

ander

(b) R window after start of the R Commander

The main window of the R statistical software, before and after starting the R Commander




GETTING STARTED 1.1 First steps

R Commander,
File Edit Data Statistics Graphs Models  Distributions  Tools  Help

Eﬂx Daka set: | Mo active dataset> Edit data set ”h‘iew data set | Model: | <Mo active model=

Scripk Window

Cukpuk Window Suhmitl

Messages

NOTE: R Comnander Version 1.4-10: Tue May 05 17:35:40 2009

Figure 2: The R Commander window directly after start; no active data set has been set yet.
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1.2 A simple tutorial session

Load a data set There are different ways of getting data into R, as dicussed in the next section.
Here, we go with the easiest option and use example data that comes as part of the R installation. These
can be accessed via the menu Data/Data in packages/Read data set from an attached package:

R Commander

File Edit BEER Statistics  Graphs  Models  Distributions  Tools  Help

Eﬂx Data Mew data set... Wiew data set | Model: | <Mo active models

Load data set...
Script Wir Import data b
inp List data sets in packages
Active data set L4 Read data set from an attached package. ..
Manage variables in active data set ¥ [

Read Data From Packags @E[E3 At start up, only two add-on packages have been attached to base

Packags (Double-rick to select)  Data st (Doubkecick o ssleey R, car and datasets, each with multiple example data sets. We

. choose the set sleep from package datasets (left). As soon as we
tack.k tackl . . . .
AR have confirmed this selection via Ok, sleep becomes the active data
o set for R Commander and is shown as such in the tool bar (below).
Enter name of data set:

[ [s]4 ] [ Cancel ] [ Help ]

R Commander

File Edit Data Statistics Graphs Models Distributions Tools Help

R Data set:| sleep Edit data set ][View dataset | Model: | <MNo active model=
andx

Working with the active data set For prepackaged data like this there is usually some description
available, which can be accessed via menu Help/Help on active data set

&2 R Help for package datasets [BEE
o
Hide Fiint  Opiions
Conterts | Index | Search =
Contents |— 3
oS eanc sleep(datasets) R Documentation
Seatbels ~
) Ey
stackloss Student's Sleep Data
stack %
stackloss .
date Description
state.abb
" Data which show the effect of two soporific drugs (increase in hours of sleep compared to contral) on
state.certer 10 patients
state. division
state.name
stete.region Usage
stata K77
sunspot. month sleep
sunspot year
sunspols Format
swiss
Theaph . . .
Tinin A data frame with 20 observations on 2 variables.
ToolhGronth [, 1] extra mumeric increase in hours of sleep
tieering .
yoos [. 2] group factor  drug given
UUCBAdmissions
UKDriverDeaths Source
UKgas
UKLungDeaths <
USAccDesths Cushny, A R and Peebles, A R (1905) The action of optical isomers: Il hyvoscines. The Jownal of
USAnests Physiology 32, 501-510.
US JudgeFiatings
USPersonalE xpendture Student (1908) The probable error of the mean. Biometrika, 6. 20
uspop
WiDeaths b
voleano References
warpbreaks
women Scheffé, Henry (1939) The Analysis of Varianee. New York, NY: Wiley.
“warkdPhones
halulusage |
@ Package datassts: Tiles v Examples |
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IF: Data Editor @[] You can also edit the active data set via the Edit data
set button in the tool bar. This opens a simple spread
sheet showing the data set as rows (subjects) and columns

extra |group |wvars3 vard

1 [0.7 1
2 |-1.8 |1 (variables), see left. As promised in the help screen, the
3 [-0.2 |1 data set sleep contains two variables, extra and group, on
4 |-1.2 |1 20 subjects in two groups (1 and 2). Note that you cannot
5 |-0.1 |1 perform any other activity with the R Commander while
2 el ! the editing window is open; you have to close it to get back
; Z:; 1 to the Commander menus.

2 (o 1 The View data set button works exactly the same, except
10 |z 1 that the resulting spreadsheet window is read-only, so that
o0 1.2 z nothing can be changed.
1z |0.8 4
13 (1.1 2
12 (0.1 2
15 |-0.1 2
16 (4.4 2
17 5.5 2
18 (1.8 2
19 (4.6 2
20 (3.4 z
21

Descriptive statistics We want to calculate some simple descriptive statistics for the active data
set. For our example, we select the menu Statistics/Summaries/Active data set (note how now
that we have selected an active data set, the entries in the menu Statistics are no longer greyed-out):

R Commander

File Edit D[Data BSEWENES Graphs Models Distribotions  Tools  Help

R Diata seb:| 4 Summaries Active daka set |3|:=-
aaiide Contingency tables  # Mumerical summaries. ..
Sicript Window Means » Frequency distributions. . |
Proportions r Counk missing obseryations
data(sleep Yariances * Table of statistics. ..

help ("S18&  yonparametric tests *

Dimensional analysis ¥
Fit models k Shapiro-Wilk, best of normaliky. ..

This generates the output below; note how the Script Window shows the commands that we have started
via the R Commander so far: data to load the active data set, help to get some extra information,
and finally summary to calculate descriptive statistics, which are shown below in the Output Window:
for the quantitative extar variable, we get minimum, maximum, first and third quartile and mean and
median; for the qualitative variable group, we only get the frequency distribution of the different values.
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R Commander

File Edit Data Statistics Graphs Models Diskributions Tools Help

E‘h Data set:| sleep | [Edit daka set ][View data set] Maodel: | <Moo ackive model=
Script window

data(sleep, package="datasets")
help("sleep™)
sumnary (sleep)

Cukput Window Suhmi‘tl

> data(sleep, package="datasets")

= help("sleep™)

> sumnary(sleep)

extra group
Min. :—-1.600 1:10
1zt Qu.:-0.025 Z:10
Hedian : 0.950

Hean 1.540
Jrd Qu.: 3.400
Hax. : 5.500

Plot the data We want to compare the extra sleep achieved in
the two groups graphically. This can be done via two side-by-
side boxplots, one for each group. We start the corresponding
dialogue through the menu Graphs/Boxplots (right).Confirming

Boxplot

‘ariable (pick one}

with Ok shows the plot in a new graphics window as seen below. Tdentify outliers with mouse |~
This graphics window can easily live together with an active R Pty gous
Commander window, so there is no need to close it like the editing Lo J[ o | [ ek
window.
T - 5]

R Commander

iR Console

Fle Edi Data Statistics Graphs Models Distributions Tooks Help

R, ostsser (Ed data set |[viewdata set ] Model: | <t active model>|

Script Window

7 R Graphics: Device 2 (ACTIVE)

R is a collaborative proje
Type 'contributers()' for data{sleep, package="datasets")
‘citation()' on how to citd help("sleep”)

swmmary (sleep)
Type 'demo()' for some demd boxplot(
'help.starc()' for an HTHL
Type 'ql]' to guit R.

P, ¥l , xlab="group”, data=sleep)

> library(Remdr)

Loading reguired package:
Loading Tol/Tk interface .
Loading resuired package:

QuEput Window Subrmit]

> datalsleep, package="datasets”)

Rewdr Version 1.4-10

Attaching packege: 'Remdc' | [ help("sleep”)

> swumary(sleep)
The following chie extra group
Min,  :-1.600  1:10
telvalue 15t Qu.:-0.025 2310
Hedian : 0,950
> Mean i 1.540
3rd Qu.: 3.400

Max. i 5.500

> Doxplot (extra~group, ylab="extra”, xlab="group”, data=sleep)

Messages

|0

W start

&L uzseM
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Save the results In principle, we can always copy the numerical output from the Output Window
and the graphical output from the graphics window and paste them into our favorite word processor.
This has however several disadvantages: pasted graphics are generally poor quality, and even if we keep
the calculated results, it may be hard or impossible to reconstruct how the results were generated in
detail without extra documentation. The recommendation is therefore to save both the Output Window
(which contains both commands and results) and any interesting plot to file. For the output window,
this can be done through the menu File/Save output (or Save output as). The resulting file is a
pure text file with extension .txt and can be read in any text editor (e.g. Notepad).

Note that there are other saving options in the File menu, which we discuss below in the next section.

For graphs, we have the menu Graphs/Save graph to file with the options as bitmap and as
PDF/Postscript/EPS. For professional quality graphs that look reasonable even when zoomed or changed
in size, we recommend using the second option, which brings us to the dialogue shown on the right.

Save Graph as PDF/Postscript HMIEEY] Apart from the file type, the user can specify the image size in
T s (inches, where 1 inch = 2.54 ¢cm) and font size in points. Gener-
POF ® ally, it is sufficient to use the defaults and to change the size of the
R O resulting graph when including it in a word processing document.

Encapsulated Postscript ()
5.0
Width (inches) L1
5.0
Height {inches) _I_I
10

Text size (points) _I_I

[ OF ] [ Cancel ] [ Help

Quitting the R Commander This can be done in the usual way, by clicking the Close button in the
upper right corner, or via the menu File/Exit/From Commander; if the content of the Script or Output
Window has been changed, the Commander offers to save them.

To quit R, either choose the menu File/Exit/From Commander and R, or click the Close button on the
R window. R will always offer to save the workspace, i.e. all the currently defined objects (data sets,
analysis results etc.) in the working memory; these can be stored as .RData files and later be re-loaded
via the R menu File/Load workspace. However, if you only work with the R Commander, and if you
have saved the script- and output windows previously, this will be rarely necessary.

1.3 Statistical data

Statistical data sets are generally arranged like spreadsheets, as a rectangular grid of rows and columns,
where

e rows correspond to different subjects (patients, mice, cell lines. .. ),

e columns correspond to different measurements on this set of subjects (age, sex, height, weight of
patients; weight and tumor size of mice; proliferation rate and gene expression in cell line).

This makes it possible to e.g. collect data in a spreadsheet program like MS Excel (or OOcalc or
Gnumeric) and to import it into your favorite statistical software later on. However, the format for
statistical data is much stricter, it is only rows and columns in a rectangle: no comments, formulas,
graphs, decorations, empty lines/columns. . .

Many statistical programs only allow working with one data set at a time; examples are Stata, SPSS,
and R Commander (active data set). Other programs allow the use of multiple data sets in parallel

(e.g. SAS or R).
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2 Common tasks

2.1 Enter data manually
1. Start a new dataset through menu Data/New data set
2. Choose a name for the new data set

3. Define variables (columns) through clicking on the column label; choose name and type (numeric
= quantitative, character = qualitative)

4. Enter the data in the cells

5. Click the Close button on the Edit window when done

2.2 Import a text/Excel file

Menu Data/Import data/From Excel, choose a name for the data set to be imported (as above), and
select the file.

2.3 Load plug-ins

Extending the R Commander itself: menu Tools/Remdr plugin(s) (e.g. TeachingDemos)

2.4 Save plots for MS Word
1. Right-click the plot
2. Choose Save as metafile

3. In MS Word: insert graphics from file.

2.5 Copy and paste with MS Office
Especially useful for tables:

1. Load the Remdr plugin Export

2. Generate the desired output (stored internally until next calculation)
Menu Export/Export objects using xtable

Choose Export format HTML and set captions, labels etc, as desired
Select and copy the generated HTML code

Paste into MS Excel

A T

Copy and paste the table into other applications as required

10
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A Installation

A.1 Imstall R

Download the installer from the website:

&3 The Comprehensive R Archive Network - Mozilla Firefox

File Edit Miew History Bookmarks Tools Help

\,: M < @ ﬁ @ http:/fcran, r-project.angf | v G}
’ Getting Started |5y Latest Headlines
. . -~
The Comprehensive R Archive Network
Frequently used pages

Dowmload and Install R

Precompiled binary distributions of the base system and contributed packages, Windows and Mae users
CRAN most likely want one of these versions of B

L Ors
What's new? + it
Task Views * WMacO3 3
Search + Windows
About R
R Homepage Source Code for all Platforms
Software Windows and Mac users most likely want the precompiled binaries listed in the upper boz, not the source
E Sources code. The sources have to be compiled before you can wse them. If you do not know what this means,
E. Binaries you probably do not want te do it!
Packages
ﬁ_ + The latest release (2005-04-17): E-2.5.0.tar gz (read what's new in the latest version).
Documentation + Sources of R alpha and beta releases (daily snapshots, created only in time periods before a
Ifarmals planned release)
FAQs
Contributed * Daily snapshots of current patched and development versions are avalable here. Please read about
Wewslatter new features and bug fiwes before filing cotresponding feature requests or bug reports.
+ Source code of older versions of . 15 available here. o

Dane

Run the installer and accept all defaults:

R for Windows 2.9.0 =]

Welcome to the R for Windows
2.9.0 Setup Wizard
Thiz will install B for ‘Windows 2.9.0 on your computer.

It iz recommended that vou close all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

11
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A.2 Install Remdr
Start R:

Windows Help

= R Console

R versiom 2.3.0 (2003-04-17)
Copyright (C) z00S The R Foundation for Statistical Computing
ISBN 3-900051-07-0

R is free software and comes with RBSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license(]' or 'licence(]’ for distribution details.

Natural language Support but running in an English locale
R is a collaborative project with many contributors.

Type 'contributors()' for more informacion and

‘eitacion()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTHL browser interface to help.

Type 'qi]' to emit R.

=

Easiest from the menu Packages/Install packages. This will require the following steps:

1. Select a CRAN mirror — choose the geographically closest one to minimize network load (Sweden).

2. Select Remdr from the list of add-on packages and confirm with Ok. This will install the add-on
package locally as part of the R installation.

3. Load Rcmdr: in order to make an add-on package and its data and commands available to the
user, it has to be loaded first. This can be done via the menu Packages/Load package, or from
the command line as library(Rcmdr).

4. The first time you load Rcmdr, it will detect that many required add-on packages are not installed
yet on your system. When it offers to install them collectively, confirm. This step may take a
while.

5. There is no Step 5.

12
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Session Information
> toLatex(sessionInfo())

e R version 2.10.1 (2009-12-14), i386-apple-darwing.11.1
e Locale: sv_SE.UTF-8/sv_SE.UTF-8/C/C/sv_SE.UTF-8/sv_SE.UTF-8

e Base packages: base, datasets, graphics, grDevices, methods, stats, utils
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