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1 Module 1: Download and Install R

1.1 Introductory Notes 1
1.1.1 Downloading R.

When you first go to cRAHIto download R, you will be prompted to select which operating
system you will be using. Once you click on Windows you will denfronted with two choices;
base and contrib. You only need the base. Later we will ihptatkages which allow you enjoy
all the functioning of R. Once you click on base you will be aonted with a page showing (in
bold) a link to Download R x.xx.x for Windows where the senéx indicate the current version
(e.g. 3.3.1). Once you click on the download link; you willfr@empted to save the file somewhere
on your computer. Saving it to the desktop is fine; there valhio need to keep it after you have
installed R.

1.1.2 Installing R.

Double click on the executable file to install R. The defauli@ps/settings as specified during
installation will be fine. The program can very easily be ooszed after installation.

There are three windows youll likely use every time you use lie GUI or console window is
the core of the program and can act as both textual input aswiatieoutput display. The graphics
window, which as the name implies, displays graphical oufply. histograms, scatter plots,
topographical displays of terrain, 3D perspective pldisrmal images, etc.). The script window
displays script (also called syntax, or program code, outirgpde), which is not necessary, but
often preferred as a way of building script with comments. (hot working code but disregarded
by the console) and proof reading it prior to submitting it foocessing...and saving it for later.
Once you complete the first three modules of this tutorial siteb | would strongly encourage
installing and using RStudio — it is free and has quickly beedhe most popular way of using
R. More information on RStudio can be found at the RStudio hong@peRStudio has a panel
or '‘pane’ layout which can be changed by going to “Tools” — 684l Options” — then “Pane
Layout” so you can arrange the panes however you want. Yoalsamminimize a pane or panes;
which is common, so that only the “Source” or scripting pand the console pane are shown.
RStudio also has a default hotkey for submitting highligrgedpt; pressing both the “Ctrl” and
“Enter” keys will submit highlighted script to the consolachautomatically return focus back
to the scripting or “Source” pane. Also, graphs or plots carblought into a separate window
outside of the RStudio suit by clicking on the “Expand” buttidrthe “Plots” pane — often helpful
to enlarge a plot to evaluate its contents. A brief introgucto RStudif may help users become
familiar with some of the settings and some preferencegRithrough RStudio.

Ihttp://cran.r-project.org/
Zhttps://www.rstudio.com/
3http://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/R SC/Modulel/RStudio Intro.pdf
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1.1.3 The first time you open R.

You will be confronted with a window in a window. It is recomnued (but not necessary) you
change the display by changing the GUI preferences; GUtstéor Graphical User Interface. At
the top of the window, click on Edit then click on GUI prefecels. Many of these preferences
are self explanatory; but here are a few | use: SDI and singddaw which changes the con-
sole/GUI to a single window display once applied and chamgesaved. | prefer font size of 12
which is a little larger and easier for my old eyes to read,nmitso large as to dramatically cut
down the amount of character lines displayed. | generalange the Pager rows and columns
so that the console window is quite largethe specific numiérde dependent on your screen
size/resolution; so it may take some trial and error fiddtmget what you want. | also set the Ini-
tial left and top to zero so that the console window opensetdp/left of my screen when | open
R. Again, these are merely preferences and each of you shefuidesprogram up in a way which
is most comfortable for you. Once you have the preferenddsoseyou want them, you will need
to SAVE them; regardless of whether or not you apply them.ake syour GUI preferences, click
the Save button on the bottom of the GUI preferences. Youbeilbrompted to select a directory
in which to save the Rconsole. You must save this file in the ie¢ctbry if you want the changes
to be present each time you open the R program; this direcddocated inside the R directory
where you installed the program, generally at: File paths are

listed ingreen

C:\Program Files\R\R-x.xx.x\etc

where x.xx.x refers to the version number of the R installaou have (e.g. R-3.3.1). Once
you have saved the GUI preferences, close the program (ribtaesave workspace image; more
on this later) and open it again to make sure the changes leavedaved and are being applied.

Congratulations; you now have a working, albeit limited,si@n of R — and it was completely
FREE!

1.2 Introductory Notes 2
1.2.1 Some initial orientation to using R.

There are some key terms you will need to become familiar;witkt R is an object oriented
system. Anything can be an object; a score, a series of s¢alss called a vector), a named
variable (also called a vector), a matrix (made up of rows@idmns), a data frame, or a list (a

larger group of objects). As an example; lets open R andegeaew object called ‘x’. Our object

x will initially be something as simple as an individual sepsay 5. To communicate this in R, iRsciptististed
the console type the following and hit the enter key at theagrehch line: e

X <-5

X =95

xX<-5

X=5

X

[1] 5 R output is listed
Notice how both = ang- refer to the same operation and the presence of spaces hefbedter "

are not necessary. The operation = gndperform is assignment; in other words, we have assigned
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5 to x. Now we can perform simple arithmetic or complex algelsing our assigned value for x.
For example, try any of the following:

X -5

[1] O

x /5

1] 1

X" 2

[1] 25

X~ 1/2

[1] 2.5

X * 6

[1] 30

X6

Error: object "x6" not found

6X

Error: unexpected symbol in "6x"

Notice above that x * 6 is functional, while 6x and x6 are not.
X2 +5 * x - (X

[1] 45

5+ x *» (X2
[1] 625

5+ (X * x)2
[1] 3125

We can also assign a group of values to our object using theatemate or combine function which
as a default produces a vector. We can then assign our vegtr &nother object or use it in a
more complex function.

x <- ¢, 6, 7, 9, 10, 4, 5)

X
[1] 5 6 7 910 4 5
X + 2

[1] 7 8 91112 6 7
is.vector(x)

[1] TRUE
y <-x * 2
y

[1] 10 12 14 18 20 8 10
You can continue to explore the arithmetic functions of R,Ibusure you didnt come to learn how
R can be used as a calculator, so lets continue to the nextleaxodu

* Nifty trick in R console type: demo(graphics) then con&nslowly hitting the enter key until
nothing happens.



2 Module 2: Packages and Libraries

2.1 Packages
2.1.1 Explanatory Notes.

The terms package and library tend to be used interchangaBl literature. These terms refer
to the compiled chunks of downloadable content that dewstopnd users create to increase the
functionality of R. These packages are what make R so atteagatid so capable. As an example,
consider a fictional researcher, Dr. Smarty Pants at theddsity of Jupiter's Moon. Dr. Smarty
Pants wants to do a new statistical technique, called theN¥digic Decomposition analysis or
WMD for short. Unfortunately, because WMD is so new, Dr. Sm&daynts can not find WMD in
any of the existing statistical software available. But, ®Bmarty Pants is an R user. So, no matter
who Dr. Smarty Pants happens to be, where he or she happeasandno matter what analysis
he or she wants to perform; any individual, like Dr. Smartyt8acan write the code to perform
the desired analysis and send it to CRAN as a new package. CRARNheillcheck it to make
sure it works, has proper documentation, and post it so teayene can then use the newest most
advanced techniques, like WMD. You might think this proced®es$ a great deal of time, but it
does not. As of this writing, according to CRAN there are a o@®packages available and it is
very likely that within a week, new packages will be avaiabRemember, packages are not just
new analysis; many are very specific and may include bettgswado existing functions (e.g.
the AMORE package is described as “A MORE flexible neural ndtypaickage”). Furthermore,
packages get updated to increase functionality or easeeofieep in mind, all packages and all
new versions of R are completely free. So, you're now likelyndering, how do | get and use
these packages? First, open R if it is not already.

2.1.2 Download and Install Packages.

To download and install packages, you must have R open andhystihave an Internet connec-
tion. Next, click on ‘Packages’ at the top of the R Console.



I R Console

File Edit Misc BaEEenial Windows Help
Load package...

R wversior SetCRAN miror..

T

Copyright Selectrepositories... ion for Statistical Computing
ISEN 2-9i Instal package(s)...
Platform; Update packages... k32-bit)

] | Install package(s) from local zip files...
R is fres-soreware-mrror-comes—wrth ABSOLUTELY NO WARRANTY .
You are welcome to redistribute it under certain conditions.

e

Type 'license()' cor 'licence()' for distribution details.
Natural language support but running in an English locale

R 15 a collaborative project with many contributors.

Type 'contributors({)' for more information and

"citation(}' on how to cite R or R packages in publications.

Type ‘'demc(}' for some demos, 'help()' for on-line help, or

'help.start()' for an HTML browser interface toc help.

Type 'g()' to quit R.

.}I

Take note of the options here, you will likely use two of themsinfrequently; ‘Install Pack-
age(s)... and ‘Update packages...” The base install of iResowith about 5 core packages. We
are interested in installing new/different packages; bok on ‘Install Package(s)... You will then
be prompted to select a CRAN mirror site from which to downloadqages. | suggest selecting a
location close to the physical location of your computerc®wou select a mirror site, you will be
presented with an alphabetical list of all the availablekpges.Before you chooseplease take a
minute to read the following paragraph.

The first time you install R on your machine, it is recommenged install all the packages
used on this site. Fortunately, you do not need to point aicll ebch of these packages to install
them. You can use tHﬂscript. If you simply open that script in your browser and geppaste
its contents into your R console and run it, it will install tie package used on this site (and

their dependent packages). Depending on your internetecbiom speed, this operation may take
several minutes.

2.1.3 Choose Packages.

Now choose the Hmisc package; then click ‘OK’. You will n@timn the R Console, packages
will be downloaded first, in the appropriate location, anertithey will be installedwhich gives
the message “package ‘Hmisc’ successfully unpacked and Biib&s checked”. You will also
notice a message telling you where the temporary file is éatathich contains the downloaded
package(s). You could delete this temp file after all the pgek are installed, but it can be useful

4http://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/R SC/Module2/InstallPackages listed at F
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to take note of it in the unlikely event your Internet conmaegets interrupted during download. If
your connection is interrupted, you can still install thekeges that were downloaded successfully
by clicking on ‘Packages’ then ‘Install package(s) fromdbzip files...".

2.1.4 Updating packages.

Now that you have the Hmisc package installed, you need tatepd his may seem silly because
you just installed it, but remember with a few thousand pgekat becomes time consuming to
update all of them when a new version of R is released and ygurnoahave the most recent
version of a package. So, click on ‘Packages’ and then ‘Updatkages...". If you have not done
so already in this session of R (e.g. if you closed R and juspemned it), you will need to choose
a mirror site. You will then be prompted with a list of packadgkat can be updated. | generally
choose all the available packages to make sure | have thefurasionally up-to-date software.
Once you choose which/all packages, click ‘Ok’ and you wiltice a similar series of messages
in the console showing the download and install of the ugtipéekages.

We will be using the Hmisc package/library in the next setatles on using a package/library;
but in future notes/tutorials we will need a variety of pagiagain, it is highly recommended you
download and install all of the available packages.

2.2 Libraries
2.2.1 Loading a Library.

Loading a library is necessary to use the downloaded andliedtpackage. Remember, the terms
package and library are used synonymously throughout Rafitee; however, one could say a
package becomes a library when it is loaded. In the previeusfsnotes, we downloaded and
installed the Hmisc package (hopefully you have all packagsed on this site now). To use a
package, we must now load it. This is a very simple procedar&he console, simply type the
following and hit enter.

library(Hmisc)

Attaching package: 'Hmisc’

The following object(s) are masked from ’package:car’:

recode

Any downloaded and installed package can be loaded by tydibgary(name) where ‘name’
refers to the package name. Occasionally, when a packads, lbavill ‘mask’ objects in other
packages and the R console will return a message for eaamjilmaded. As an example, consider
the following; package Hmisc will mask the object ‘recodepiackage car if car is already loaded.
This bears watching because; it can be extremely frusgratimen attempting to use a familiar
function which will no longer work because a newly loadedkaaye is masking it. The good news
is that this does not occur frequently even when using mdomgriies (e.g. multiple libraries can
be loaded and used simultaneously). For this reason, iteanortant and preferable to clean up
after one’s self by using the ‘detach’ library command fordiries which are not being used.



2.2.2 Detaching a Library

Detach a library. Again, it is extremely easy to detach alpmhich is no longer needed. Simply
type the following and hit enter:

detach("package:Hmisc")

Common errors result from forgetting the parentheses angiatations, as well as forgetting the
colon between package and the library name. As an exercisesiring we are doing what we
think we are doing, type the following and hit enter:

search()

[1] ".GlobalEnv" "package:stats" "package:graphics”
[4] "package:grDevices" "package:utils" "package:datasets"
[7] "package:methods" "Autoloads" "package:base"

The search function shows all the loaded libraries. Notidjsc is not listed. Now hit your
up arrow 3 times and then hit the enter key. Notice, the upnaserolls through your previous
commands and the third command up should have been ‘littamgc)’. When you hit the enter
key, you should have loaded that library again. So, if we gt tip arrow twice, we should see
the ‘search()’ command and if we hit enter again, we shouddtsat Hmisc is listed as a loaded
package. Also notice that the ‘base’ package is loaded;wdscthe name implies is part of the
base install of R and is loaded when the program R is opeetydt

2.2.3 Preloading Libraries

It can be very convenient to have one or a few libraries loadnwou start R if you tend to use
these libraries during every session. This is the samenagdehind the base library being loaded
each time R starts; everyone uses it every time they use R. ¥owustomize R to load certain
libraries upon start up by locating a file called “Rprofileesivhich by default is located:

C:\Program Files\R\R-x.xx.x\etc

where x.xx.x refers to the version number of the R instaltajiou are using (e.g. R-3.3.1) and yes,
there is an ‘etc’ folder. Once you locate the Rprofile.site fiteu can open it in Notepad which by

default is available with each installation of Windows. Elés where you can tell R to load certain
libraries upon start up. As an example, you can see my cuRprtfile.site file hefé One thing

to notice in my Rprofile is the line:

setwd("C:\\Users\\jon\\Desktop\\Work_Stufi\Jon_R")

which sets the working directory for R (Windows XP machinB)is tells R where to start looking
when ever you go to File and open or save in R. In other wordspuf wanted to open or save
something from the R console, it will start with the specifiearking directory. You can set your
working directory to be any folder on your computer.

Important Note: If you change your Rprofile to preload libraries at start upilitbe necessary
to cut and paste the Rprofile file from the ‘etc’ folder to somieeotlocation prior to starting R
when you want to update packages. For instance, after h&argl all packages downloaded and
installed for a week, you will likely want to check for updatéhen, go to the ‘etc’ folder and cut

Shttp://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/R _SC/Module2/JonsRprofileFile.txt
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the Rprofile file out and paste it to your desktop. Then, starh®w@gpdate packages/libraries as
mentioned previously. Yes, the program will function witihthat file. After updating all packages,
then close R. Then, cut the Rprofile file off your desktop andgaiabick into the ‘etc’ folder...then
restart R. The reason you would need to do this is because,lRatilpdate packages/libraries
that are in use (i.e. loaded). So, if you have your Rprofileskidad some libraries at start up, you
would never be able to update those libraries.

So, you're probably wondering what's in a library? We'll ares that in the next set of notes.

2.3 Finding Help
2.3.1 What's in a Library.

The answer is that many things can be contained in a librahe libraries are bundles of code
used to conduct analysis, create graphs, etc. Librariedlysiso contain some data which can be
loaded and used for a library provided example. At this pgioti're likely thinking, so what; how
do | use what's in a library? Well, the bad news is that you neekhow what is in a particular
library before you can use it. The good news, of course, isitsaeasy to discover what's in a
particular library. This leads us to one of the many ways we s=2ek help in R. Working from
previous notes, let’s take a look at the base library whiche®installed with the base installation
of R and loads upon start up of the program R. In the console,ttyp following and hit the enter
key:

help(base)

There are some things to notice in the new help window. Fatsthe top of the window; you'll
see the topic you asked for help on (typically a functiong plackage in which this help query
topic is found, and R Documentation which is where this helmes from. The key information
for this particular library help is what the library does dnat can it do; which is displayed in the
details section; which begins “This package contains ttsclfanctions which let R function as
a language: arithmetic, input/output, basic programmingpsrt,...”. Also note that this is a rare
instance when the package help does not contain a list olutiheidns available in the package.
However, it does tell us what to do to get the complete lisuottions:

library(help="base")

which does give us a complete list of functions and a brie€dpeson of their use. So, what is a
function? Well, let’s take a look at:

help(mean)

This help window is more typical of what you'll see when usthg console help function. There
are key elements here which appear in most help documemt#tiose listed in red (e.g. descrip-
tion, usage, arguments, details, etc.). Especially ingmbris what we find at the bottom of the
help window; the examples. All examples listed in these sygiehelp windows can be copied and
pasted into the console and they will work—and importardly then be modified for our particular
use. We will use this approach in later notes to see how to dotacplar analysis and apply it to
our own data.
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2.3.2 Finding the right library.

If we are interested in finding a library that will allow us to dome task or analysis; then we
have a multitude of choices for tracking down what library mezd or want given the likelihood
of multiple libraries able to do a given task. If we start bigcking on the ‘Help’ button in the task
bar at the top of the console, we find a variety of help optioivgo of my most frequently used
strategies for finding help are (1) ‘HTML help’ which openauyalefault browser to the online R
help index and (2) ‘Search help... which searches help fdesvhatever topic you enter. First,
a note of caution; if you have all the available packages dloaded and installed, the ‘Search
help...” will take a minute or more to collect all the resuits just about any topic you search,
often resulting in a large list of returns. For this reasotydically use the HTML help first,

) The R Language - Mozilla Firefox

File Edit ew Hstory Bookmarks Tools Help
o o G hitp:ff127.0.0,1:11 985 dochemindex, himl e

W (T FagleConnect |1 Gutack WebMai [#] BIMC Remedy bid Tier . [8 Weather (Local) *§ Google Maps TF Scholarpedia W wiki [l CityData [Tg] webTest

Statistical Data Analysis

Manuals

An Introduction to R The B Lanmuage Definition

S ntmg B Extensions E. Installaton and Admmstration

R Data ImportExport E Internals

BReference
Packages Search Engine & Keywords
Miscellaneous Material

About B Authors Eesources
License Frequently Asked Questions Thanls

FAQ for Wimdows port

because | can click on the ‘Search Engine & Keywords’ to lomkdackages, functions, or other
forms of information on a particular topic; or | can click odRdckages’ to review the packages’
descriptions and then click on and review a particular pgelsadocumentation and related func-
tions. There are other ways of finding help, often more efligisuch as searching Goc@lesing
“R xxxxxxx" where xxxxxxx is the topic of interest, or usingé Rseek search engine. Using
Google will inevitably lead you to one of the many very usdfldgs created by R users who, not
long ago were in the exact same situation you might be..ihgptor help with some function or
library. Also keep in mind there are several R Reference Caraitadle; | have thone posted
on the web pa@ebecause, | prefer it to others. Of course, there are alsodhedptions in the
R console: ‘FAQ on R’, ‘FAQ on R for Windows’, and the help ‘Maals (in PDF)’ all of which
should be considered recommended reading.

It is often intimidating to see how much help is available agalize finding what you want can
become an adventure in and of itself. But, imagine how ridiaalsomeone might find it if we
complained about having too much help available for a softywackage we were learning. ?.?.?

Shttp://www.google.com/

"http://www.rseek.org/

Ehttp://cran.r-project.org/doc/contrib/Short-refcard .pdf
°http://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/R_SCJ/
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2.4 Keeping R Up-To-Date

Maintaining R is not difficult, it simply requires a few eadgss.

If you have your ‘Rprofile.site’ file setup to auto-load packagvhen R is started, then you will
need to remove that file from the R directory prior to updatifigyou do not, then the packages
which you have specified to auto-load will never be updatdds & because R will not update a
package if that package is loaded into the workspace. Souifwyed to remove the ‘Rprofile.site’
file, then find the ’etc’ folder in your R installation. Two ex@les of where it might be located are
below where x.xx.x refers to the version number of the R ifegtan you have (e.g. R-2.15.0).

C:\R\R-3.0.1\etc
C:\Program Files (x86)\R\R-3.3.1\etc

Once inside the ‘etc’ folder, right-click on the ‘Rprofildéesifile and select “Cut”. Now right-click
on your desktop and select “Paste”. You do not need to clas&th’ window/folder.
2.4.1 |Installing new packages.

First, start R.

Second, click on “Packages” at the top of the R console andgbtect “Set CRAN mirror...".
Choose the mirror site you wish to use; | generally select USA ().

I R Console

Ele Edit Misc G- Windows Help

Load package...
E wversior SetCRANmiror... L1—04 r53526)
Copyright Selectrepositories... Eion for Statistical Computing

ISBN 3-9f Install package(s)... ‘
Platform; Updatepackages... (32-bit)

| Install package(s) from local zip files... |
R is fres-soroware-armor-comes—wrth ABSOLUTELY NCO 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 15 a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation(}' on how to cite R or B packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start(} ' for an HTML browser interface to help.

Type 'g{)' to quit R.

.}I

Next, click again on “Packages” in the R console and thencté&elect repositories...”. By
default, CRAN and CRAN (extras) are selected; | generally alsscs®-Forge which contains

packages begin developed (often very recent updates tongxgackages). Then click the OK
button.
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Next, type the following line in the R console and hit the etkiy:
X <- new.packages()
This line tells R you want to search for new packages at thesiggries selected above and if any
are available, they will be assigned to the object “x”. Thasan for doing this is so you can then
(once it finishes; it can take a few minutes), you can type ‘&d &it the return key to see the
names of the new packages; thus allowing you to decide if yant &ll of them, some of them, or
none of them.

Next, if you would like to install all of the new packages; th@mply type the following line in
the R console and hit the enter key:
install.packages(x)

If you would like to install only some of the packages, them ymed to reference which ones
you want using the number associated with the packages yat W@r example, perhaps you
only want the 1st package listed (in "x”) and the 5th, 8th,, @ihd 10th — then you would use the
following script:
install.packages(x[c(1,5,8:10)])

Notice above, we used the brackets to refer to specific elenoéix” and we use theoncatenate
(or combine — “c”) to further specify multiple elements of’xYou could simply use quotation
marks around the names of each package listed in “x” instedteacmumbers (1, 5, and 8 through
10).

2.4.2 Updating installed packages.

Next, click again on “Packages” in the R console and thercsélépdate Packages...”. Like with
the new packages command, this can take a few minutes. Omeesgarching for updates, you
will be presented with a list of updated package, you carcsaleof them, some of them, or none
of them as you see fit.

Congratulations, you now have the most up to date packages.

Now close R and return to the desktop, cut the 'Rprofile.site’ffom the desktop and paste it
back into the 'etc’ folder. Close the ’etc’ window/folder apdu’re on your way.

To determine if a new version of R is available, simply poiatiyfavorite browser to:

http://cran.r-project.org/bin/windows/base/

3 Module 3: Getting Data Into R

3.1 Script Files.

Recall that early on in these tutorial notes, it was mentidhatlithere are generally three windows
you will use frequently in R: the console window, the graphgsdow, and the script window.
The script window is not necessary; but often preferred fatding script or code and proof
reading it prior to submitting it (much like the syntax wivd®'editors found in SPSS and SAS).
To open a new script window, simply click on ‘File’ then ‘Newrgpt’. We can write as much
script here as desired and highlight, right click, then simdividual elements or the entire script
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as necessary. Another benefit to using a script window conhes\saving our work. Script files
are extremely small (i.e. virtually identical in size to eglently lined text files [.txt]) and, if
appropriately thorough can be loaded and run to producerthieey of our work from a given
session. The alternative; is to save the script file and thd&space image (which is everything
contained in the console); but, a workspace image can grae lguge and thus consume an often
undesirable amount of space. The reason for my discussiipg #les here is that we will be using
R Commander (Rcmdr) to import data but Rcmdr is not necessamort data; only the script
is necessary. In future tutorial notes, a script file (e.gnfiime.R) will be all that is provided.

3.2 Initial Recmdr orientation.

*Note: if you've been following these tutorial notes from thistfiyou should have downloaded,
installed, and updated all the packages used on this sithoAgh this may seem excessive, some
tasks in Rcmdr require other packages (and Rcmdr will loadiths needed only if they have been
downloaded and installed), so please take the time to gehalpackages used on this &fte

For those of us (me included) who started out with point-alick statistical software, Rcmdr
represents a somewhat familiar interface for some badis tdisalso provides script for each task
specified through point-and-click operations; which alavg to see how we might graduate away
from R Commander as we progress to more complex tasks noabhaih Rcmdr. So, let's get
started by loading the Rcmdr package:
library(Rcmdr)

1%nttp://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/R_SC/Module2/InstallPackages listed at F
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[ & R Commander lﬂléj‘

File Edit Data Statistics Graphs Models Distributions Tools Help

@ Data set: <Mo active data:et:-; ~ Edit data set | | |5 View dataset| Model: | X <No active models
R Script |R Markdown |
| ¥
i [ o

Messages

[1] HOTE: R Commander Version 2.1-1: Mon Sep 22 08:41:52 2014

Right away; you can likely see that Rcmdr was made to be usadigieLet’s orient ourselves by
starting at the bottom and working upward. At the bottom of Bcme find a ‘Messages’ window
that generally serves to let us know when something didn’ggite right; in other words error
messages will appear here along with warning messagest lBassages will appear in red and
reflect an error which prevented a function/task from beiagied out. Warning messages (and
note messages) will be displayed in blue and do not necbseaitect a failure of a function/task
to be carried out. The output window is as the name impliesrevaé output will be displayed;
with the exception of graphics which will be displayed in paete window outside of Rcmdr.
The script window, again as the name implies; displays saripch result from specifying some
task, analysis, or function through the use of the point-@iak menus. You can also write/type
script directly into the Remdr script window and then highligind submit it using the ‘Submit’
button between the script and output windows. As an exanyge; the following into the Rcmdr
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script window and then highlight and submit it:

X <- function

You will notice the script appears in red in the output windamd no actual output (would be
displayed in blue) appears. The reason no output appedoedasise there was an error; displayed
in the messages window at the bottom. The rest of the Rcmarisiéind menu items will be fairly
self explanatory; but, we will be using some of them here.

3.3 Using Rcmdr to import SPSS data.

For now; let's get some data imported. First, you need to dosehthe example data files from
the web page (Example Dat;LExampIe Dataé, & Example Data @) and save them to your
source directory.

In Remdr, click on ‘Data’ and take note of the available cheideéirst, let’s create a simple data
file; so, click on ‘New data set... and then enter the namd " &xen hit the ‘OK’ button. This
brings up the Data Editor where you can type in data valuesic&l&o, you can click on ‘varl’
and give the first variable a name, as well as specify it as niaroe string. For now; go ahead
and close the data editor and close the ‘New Data Set’ namindow. Again; you will see some
script, output, and an error stating “empty data set”. If \gain, click on ‘Data’ and then ‘Load
data set...” we could open an existing R data file. Howevemge&reerally want to open an existing
data file that is not in an R format. But, before we do that; teftuse click then right-mouse click
in the Script Window and select ‘Clear Window’. You can do tinishe Output Window as well.
To clear the Messages window, you need to highlight all tkeitethat window and then delete it.

In Remdr, click on ‘Data’ and then hold the cursor over the ‘bripdata’. We will import an
SPSS file first, so click on ‘from SPSS data set.... Next, wik lvd prompted to name our data
fileuse the name ‘examplel’. We also see that by default theevabels will be converted to
factor levels and the maximum number of value labels fordiacbnversion is set to infinite. Once
you have typed in the name (examplel), click ‘OK’. If you setiysource directory correctly and
you downloaded the example data sets into that source aliyegtou should be looking at them
now. Highlight ‘ExampleDatal.sav’ and then click the ‘Opbuatton. Now, looking at the Script
Window (and Output Window) you should see the appropriatgistor importing an SPSS data
file into R:
examplel <- read.spss("C:/Users/jons/Desktop

/Work_Stuff/Jon_R/Example Data/ExampleDatal.sav",

use.value.labels=TRUE, max.value.labels=Inf, to.data.frame=TRUE)

All you would need to change for future use is the file name (zettti if the data is not located in
your source directory).

*You will need the ‘foreign’ library loaded if you are workgnwith just the R console or from
the R console and a script file (i.e. not using Rcmdr). This ig Winave the foreign library listed
in my Rprofile.site file as one of the libraries to load upontsiarof R.

Notice also some key features of the script: we have createdbgect ‘examplel’ and as-
signed it <-’ using the ‘read.spss’ function and our object was creat®d data frame (an R

Unttp://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/R_SC/Module3/ExampleDatal.sav
12http://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/R_SC/Module3/ExampleDataZ.xIsx
Lhttp://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/R_SC/Module3/ExampleData3.txt
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way of saying or identifying a data file matrix). Also noticaercspecified options from above
(e.g. use.value.lables=TRUE, max.value.labels=Inf)ctviare important as examples of the way
R specifies conditions using =TRUE or =FALSE. Many functioss arguments like these condi-
tional true/false statements as options for further sgegfsome task within the function. If you
would like more information on the ‘read.spss’ function ouywould like an example of using the
console help; then type the following in the R console anehiér:
help(read.spss)
You should also take note that we now have a current data seifiggl just above the script win-
dow in Rcmdr. Therefore, we can click on the ‘Edit data settdouto edit the data or we can click
on the ‘View data set’ button to view it—both of which produseript: fix(examplel) and
showData(examplel , ...). Now, close both the data view window and the data editor aind
if you have not done so already. An extremely common praeticen working with script is to
use # to comment out anything that is not used as workingtqcep notes, reminders, comments,
etc.). For example, type (or copy and paste) the followintpeScript Window of Rcmdr:
# This is how we view a data set loaded in Rcmdr.
showData(examplel, placement="-20+200’, font=getRcmdr(’logFont’),

maxwidth=80, maxheight=30)
Now, highlight those two lines and click the ‘Submit’ buttbetween the Script Window and the
Output Window in Rcmdr. Next, close the data view window arehtibopy and past those two
lines into your R console. Next, close the data view windoaia@nd then, in the R console, click
on ‘File’ and ‘New script’. Now, copy and paste those two Briato the new script window you
have just opened. Next, highlight those two lines in the nempswindow and then right-mouse-
click on the highlighted text and select ‘Run line or selettidNow go ahead and close the data
view window for a final time.

3.4 Using Rcmdr to import Excel data.

Click on ‘Data’ and then hold the cursor over the ‘Import daféhen click on ‘from Excel, Access,

or dBase data set...". Next, we will be prompted to name ouwa filgt—use the name ‘example2’
and click ‘OK’. Highlight the ‘ExampleData2.xIsx’ and ckcOpen’. It's just that simple. One

thing to note is that now when you click on the ‘Data set: ex@2pbutton in Rcmdr, above the

Script Window; you can now select which data set you would tikuse (examplel or example2).
Meaning, you can have multiple data sets available duringpglessession and simply switch
between them as necessary.

3.5 Using Rcmdr to import text data.

Click on ‘Data’ and then hold the cursor over the ‘Import dat@hen click on ‘from text file,
clipboard, or URL...". Next, we will be prompted to name outadle—use the name ‘example3’
and notice all the options for specifying the nature of theadllone of these default options needs
to be changed with this file, so click ‘OK’. Highlight the ‘EmgpleData3.txt’ and click ‘Open’.
Again, it’s just that simple.

You will now notice that with a data file loaded into Rcmdr younadick on the different menu
options and a variety of functions, analysis, graphs, et@ omly a mouse—click away. Also
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remember, virtually any script generated in Rcmdr can be usée R console with the necessary
libraries loaded.

3.6 Importing data Without Rcmdr

Rcmdr is not necessary (as mentioned above), one can simpdytigiata directly using the proper
script (e.g., read.table & read.spss). If we were startingw session of R, close R and then re-
open the program, we could open a script window by clickingrale’, then ‘New script’ in the R
console. In this new script window, type the following to ionpthe ExampleData3.txt file:
example.3 <- read.table("http://bayes.acs.unt.edu:8083/
BayesContent/class/Jon/R_SC/Module3/
ExampleData3.txt", header=TRUE, sep="",
na.strings="NA", dec=".", strip.white=TRUE)
summary(example.3)
In the script window, type the following to import the Exaraplatal.sav file:
library(foreign)
example.3 <- read.spss("http://bayes.acs.unt.edu:8083/
BayesContent/class/Jon/R_SC/Module3/
ExampleDatal.sav", use.value.labels=TRUE,
max.value.labels=Inf, to.data.frame=TRUE)
summary(example.3)
That's it, you simply need to have the ‘foreign’ library laatlin order to use the ‘read.spss’ func-
tion. If you have data on your machine and want to import ingsa browse function, simply
replace thehttp://www.webaddress.com” with file.choose() in each of the above
read functions (i.e., read.table & read.spss).

3.7 Importing many Excel files, each with multiple sheets.

Excel is extremely popular as a tool for organizing data drttas fairly easy-to-use functions
for rudimentary statistics and data displays (i.e. graphehé&rts). However, it is not a statistical
software package and therefore, it is often necessary torintfxcel data structures into other,
more statistically oriented software. For this reason, O##sonnel do not recommend using
Excel; for data storage, data display, or data analysis.féemguoted phra@ais the following; the
only thing worse than using SPSS, is using Excel. For mor@imétion on the known problems
with Excel and other spread sheet based software, see Buih8)(2DSA recommends storing
data in plain text (.txt) files with comma delimiters; alsoolwm as a comma separated values
(.csv) file type. The reason DSA recommends text (.txt) or manseparated values (.csv) file
types is because those file types can be easily opened ortedgoto all the statistical software
packages. However, if you feel you must use Excel, then thisleé should help you with the
inevitable task of getting data from Excel into a more worsbftware package for statistical data
analysis; and there really is no more worthy software fot theipose thaiR.

14The phrase is believed to have originated with respectdigtataan and prominent R user Frank Harrell of Van-
derbilt University at the 5th annual Bayesian Biostatstonference.
Bhttp://cran.r-project.org/
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3.7.1 Context of the Example

An example has been created to illustrate a procedure favrting several Excel files, each with
multiple sheets, into the R workspace and merging them hegets a single data frame. The
premise of our example is a research design with 10 partitspad lighting conditions, and 5 time
series (chin movements, left eye [pupil] movements, righet[@upil] movements, left wrist move-
ments, right wrist movements). Each participant was exgpese@ach lighting condition and their
movements were measured throughout a 10 minute typing tadkthree body-part measuring
apparatus’ took samples 100 times per minute to measurgguadichanges (in millimeters) from
an enforced baseline / start position, while each eye’slpanpvement reflects the movement (in
millimeters distance) from looking at the center of the sardn other words, the eye (pupil) move-
ment refers to changes of movement in gazing at the centeeddreen to gazing at the edges of
the screen, or the keyboard. Again, the time series data ampled at 100 times per minute for
the full 10 minutes of typingr( = 1000, per time series). Motion capture software expored t
resulting data into 10 Excel files. Each Excel file correspgdndeach participant (participant.1.xls,
participant.2.xls...etc.) and each Excel file containse®tdy one sheet per lighting condition (Off,
Dim, Bright). Each sheet contains five time series corresimgntb the five measured variables
(Chin, Reye, Leye, Rwrist, L_wrist). The resulting simulated data is available on the DSA
servers so that the reader can download the dat&faes! replicate what is illustrated below. Our
goal was to import all the data and merge it into a single daiaé.

3.7.2 lllustrative Example

First, ‘set’ the working directory (wd) to the (path) loaai on your computer where the files are
located; in this example, we have the 10 Excel files on ourtdeskBelow, and throughout the
example, we are using black, Times New Roman, font for textvemdre using Courier New font
for R script (in red) and R output (in blue).

setwd("C:/Users/jds0282/Desktop/")

Next, load the packages which will allow us to import Exceiedfles; the XLConnect package is
the package we want and it requires the rJava package.

library(rJava)
library(XLConnect, pos = 4)

18The data can be downloaded from the following links:

http://bayes.acs.unt.edu.8083/BayesContent/class/Jo n/Benchmarks/ExcelFiles/participant.1.xIs
http://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/Benchmarks/ExcelFiles/participant.2.xIs
http://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/Benchmarks/ExcelFiles/participant.3.xIs
http://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/Benchmarks/ExcelFiles/participant.4.xls
http://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/Benchmarks/ExcelFiles/participant.5.xls
http://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/Benchmarks/ExcelFiles/participant.6.xIs
http://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/Benchmarks/ExcelFiles/participant./.xIs
http://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/Benchmarks/ExcelFiles/participant.8.xIs
http://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/Benchmarks/ExcelFiles/participant.9.xls
http://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/Benchmarks/ExcelFiles/participant.10.xIs
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XLConnect 0.2-5 by Mirai Solutions GmbH
http://www.mirai-solutions.com ,
http://miraisolutions.wordpress.com

Next, create an object with the file names. Here, we are ubm@aste function to create sequen-
tial character string names.

prel <- "participant"
pre2 <- seq(1:10)

suf <- "xlIs"

file.names <- paste(prel, paste(pre2, suf, sep = "."), sep = ".")
rm(prel, pre2, suf)

file.names

[1] "participant.1.xIs" “participant.2.xIs" "participant.3.xIs"
[2] "participant.4.xIs" “participant.5.xIs" "participant.6.xls"
[3] "participant.7.xIs" "participant.8.xIs" "participant.9.xIs"
[4] "participant.10.xIs"

Next, create an object with the sheet names. Recall, eaclofikaios 3 sheets; each sheet corre-
sponds to a lighting condition.

sheet.names <- c("Off","Dim","Bright")
sheet.names
[1] "Off" "Dim" "Bright"

Next, we create a vector of names which will be the column rsafoethe final data frame. The
data frame must include columns (factor level variablesgtvisontain coding information which
identifies each row’s data. In this example, we need threle wtors; one for the participant, one
of the condition, and one for the sampling frame (1 to 1000ctvhepresents each of 100 samples
per minute (for 10 minutes). The other five names (and coljmapsesent the five motion capture
time series distance measures.

non non

e.names <- c("participant.id","condition”,"sampling.frame”,

+ "Chin","R_eye","L_eye","R_wrist","L_wrist")

e.names

[1] "participant.id" "condition” "sampling.frame" "Chin"

[2] "R_eye" "L_eye" "R_wrist" "L_wrist"

The last step in preparation is to create the final data fralag (1), keep in mind, this data frame
only has one row (for now) and that row includes only ‘NA' vetu However, some simple math-
ematics allows us to compute the size of the final data frateilllhave 8 columns and 30,000
rows (10 participants * 3 conditions each * 1000 rows per ¢oma). It is important to remember
the first row is made up of ‘NA values and represents a pladgendit will be deleted after all the
data is imported).
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data.l <- data.frame(matrix(rep(NA,length(e.names)),

ncol = length(e.names)))
names(data.1) <- e.names
data.1l
participant.id condition sampling.frame Chin R_eye L _eye R_wrist L_wrist
1 NA NA NA NA NA NA NA

Now, we're ready to use two ‘for-loops’ to import each shele¢ach file and row bind (rbind)
them to the original / final data frame. However, it may be Iiers to elaborate on what each
line of each ‘for-loop’ is doing. Line numbers have been abtethe script below in order to
help facilitate explanation of each line. Obviously, thése numbers are not functional R script
(red, Courier New) or R output (blue, Courier New) and therefme printed in black (Times New
Roman) font.

1. for (i in l:length(file.names)){

2 wb <- loadWorkbook(file.namesli])

3 for (j in 1:length(sheet.names)){

4. ss <- readWorksheet(wb, sheet.names[j], startCol = 2, header = TRUE)
5: condition <- rep(sheet.names[j],nrow(ss))

6: sub.id <- rep(file.namesJi],nrow(ss))

7 s.frame <- seq(l:nrow(ss))

8 df.1 <- data.frame(sub.id,condition,s.frame,ss)

9: names(df.1) <- e.names

10: data.l <- rbind(data.1, df.1)

11: rm(ss, condition, s.frame, sub.id, df.1)
12: }

13:  rm(wb)

14: }; rm(e.names, file.names, i, j, sheet.names)

Line 1 above simply initiates a ‘for-loop’; which is nothimgore than a way to tell the computer
to read all the lines between the curly braces and beforeepbig, it should read those lines
again, and again, and again...until ‘i equals the lengtthef‘file.names’ object. The length of
the ‘file.names’ object is 10 because we specified earlierl@h@imes. So, line 1 is essentially
instructions which say; read the following lines, or iteréirough the following lines, 10 times.
The character ‘i’ is assigned a zero until the first iterai®oomplete, at which time it is assigned
a 1; next iteration i = 2, and so on until i = 10. The closing gumtace is on line 14 and the script
after that curly brace will only be read when all 10 iteratidrave completed. So, lines 2 through
13 will each be read, or processed, 10 times in sequencediel lines 2 through 13, then read
lines 2 through 13, then...etc.).

Line 2 above simply imports an Excel workbook (file) and assig to ‘wb’ (an arbitrary or
temporary name of the workbook). We are telling the softvilaedfile name to look for by passing
the file.names object to the loadWorkbook function and beedbe file.names object contains
all 10 names, we specify the one which corresponds to thatider number (i). So, for the first
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iteration, the loadWorkbook function looks for “participtal .xIs” because that is the first object of
the file.names object.

Line 3 initiates a second ‘for-loop’ but instead of labeliagch iteration ‘i’ we are labeling
each iteration in this loop ‘j’ - which differentiates theiititions of the two loops. The ‘j’ loop
will iterate from 1 until the length of the sheet.names obj&ecall, we specified 3 sheet names;
corresponding to the 3 lighting conditions (Off, Dim, Brightkeep in mind, the closing curly
brace for the ‘j’ loop is on line 12; which means, there will Béterations of loop ‘j occurring
inside each single iteration of the ‘i’ loop. Another way tonk about this is; we read in an Excel
file with the ‘i’ loop and that file contains 3 sheets which miostimported before going to the next
Excel file.

Line 4 imports or reads thé"jsheet and assigns it as an object of ‘ss’. The ‘ss’ is simply an
arbitrary or temporary name for the sheet. Each sheet ctfaé data from the five measurements
(chin, right eye, left eye, right wrist, left wrist) — thisaludes 1000 time series data points for each
of the five measures or columns. Take note of the argumenkestbadWorksheet function. First,
we pass the wb object (the workbook) to the readWorksheetium then we specify which sheet
to import using the vector of sheet names (here, theheet, with j = to the iteration number of
the ‘j’ loop). Subsequent arguments allow us to specify thgigular column and row (startCol;
startRow; Header = TRUE or FALSE) of the sheet which contduesdata. We could (although
not shown) use other arguments (endCol; endRow) to specifyifgpplaces in the sheet to stop
reading or importing data.

Line 5 simply creates a vector containing the sheet naménéogheet just imported) replicated
the same number of times as the number of rows of that sheei000) and assigns that vector
the name ‘condition’. Line 6 does the same thing for the wodébname or Excel file name which
corresponds to the participant whose data is being impoliie@ 7 creates a vector of sequential
values from 1 to the number of rows of the sheet being impor#tese values simply number
each sample from the motion capture software (1000 samplE¥)=samples per minute of the
10 minute task). Line 8 simply creates a temporary data fr@h#) which has 1000 rows and 8
columns. The columns correspond to the participant ideatifin (participant.id), the sheet name
or condition (1 of three lighting conditions), the sequahtiampling frame numbers (1 to 1000)
and then the five motion capture measures (chin, right eftes\te, right wrist, left wrist). Line 9
assigns the proper names to these columns, which are thensamngs and will match the columns
of the final data frame (data.l1). Line 10 ‘row binds’ (rbindgtnewly imported data (df.1) to the
bottom of the final data frame (data.l) - simply adding rowth&ofinal data frame.

Line 11 removes (rm) all the no longer needed objects. Linerdds the ' loop. Line 13
removes (rm) the no longer needed workbook (wb). And findithe 14 ends the ‘i’ loop and
then removes objects no longer needed. Line 11 and line Ir8asdrictly necessary because each
iteration of each loop will re-write the objects containedhiose lines. However, programming has
some best practices which can be described as similar to sdesdearned in kindergartenalways
share and always cleanup after yourself.

Now, to point out one of the benefits of using R: after havinglrbe above section and having
studied the R script it describes; it is plain to see that geatlwriented programming language,
such as the R programming language, is much more efficientwhigten American English. It
took several paragraphs to explain only 14 lines of progralgm

Once the looping functions have completed (it should taks than 10 seconds), you can run
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a summary of the final data frame. You'll notice there are sonhdities associated with the data
frame, which are revealed in the summary output.

summary(data.l)

participant.id condition sampling.frame Chin
Length:30001 Length:30001 Min. : 1.0 Min. :-501.606
Class :character  Class :character  1st Qu.: 250.8 1st Qu.:-249.776
Mode :character Mode :character = Median : 500.5 Median : 0.044

Mean : 500.5 Mean . -1.056
3rd Qu.: 750.2 3rd Qu.: 247.143
Max. :1000.0 Max. : 501.578
NA’s 1 NA's 1

R_eye L_eye R_wrist L_wrist

Min. :-5.022 Min. :-5.018 Min. :-502.524 Min. :-502.926
1st Qu.:-2.504 1st Qu.:-2.508 1st Qu.:-249.220 1st Qu.:-249.948
Median : 0.000 Median :-0.001 Median : -0.330 Median : 0.234

Mean : 0.008 Mean :-0.000 Mean . -0.994 Mean . -0.718
3rd Qu.: 2.500 3rd Qu.: 2.521 3rd Qu.: 248.641 3rd Qu.: 248.372
Max. . 5.013 Max. . 5.028 Max. : 503.390 Max. . 502.568
NA’s 1 NA’s 1 NA’s 1 NA's il

The first thing to notice is the participant identificatiom(pcipant.id) and condition columns con-
tain character string information instead of factor levafad Also, notice the number of rows (for
all columns) is 30001 instead of 30000. The extra row is trst fiow of the data frame which
contains all NA as a result of how we created the data franw piimporting the data. So, we
need to remove the first row and we need to convert the first bhloyins to factors.

data.l1 <- data.l[-1,]
data.l1[,1] <- factor(data.1[,1])
data.l1[,2] <- factor(data.l[,2])
summary(data.l)

participant.id condition sampling.frame Chin
participant.1.xls : 3000 Bright:10000 Min. ; 1.0 Min. :-501.606
participant.10.xls: 3000 Dim :10000 1st Qu.: 250.8 1st Qu.:-249.776
participant.2.xls : 3000 Off  :10000 Median : 500.5 Median : 0.044

participant.3.xIs : 3000 Mean : 500.5 Mean : -1.056
participant.4.xls : 3000 3rd Qu.: 750.2 3rd Qu.: 247.143
participant.5.xls : 3000 Max. :1000.0 Max. : 501.578
(Other) :12000

R_eye L _eye R_wrist L_wrist

Min. :-5.022 Min. :-5.018 Min. :-502.524 Min. :-502.926

1st Qu.:-2.504 1st Qu.:-2.508 1st Qu.:-249.220 1st Qu.:-249.948
Median : 0.000 Median :-0.001 Median : -0.330 Median : 0.234
Mean : 0.008 Mean :-0.000 Mean . -0.994 Mean . -0.718
3rd Qu.: 2.500 3rd Qu.: 2.521 3rd Qu.: 248.641 3rd Qu.: 248.372
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Max. : 5.013 Max. : 5.028 Max. : 503.390 Max. : 502.568

Now that we have the data imported and merged into a singke fdane, we can then ex-
port that data frame by writing it to our working director, h was set at the beginning of
the script (‘setwd’) to our desktop. The file which is savedie desktop will be named “typ-
ing_experimentdata.txt” and it will contain comma delimited (or comma seped) values, with-
out row names but with column names. Any missing data (trer®ne in this example) will be
recognized as ‘NA and a decimals will be represented witleréagal (*.').

write.table(data.1, file = "typing_experiment_data.txt",

sep = "), na = "NA", dec = ".", row.names = FALSE,
col.names = TRUE)

3.7.3 Conclusions on importing many Excel files

Keep in mind, there are a variety of different ways of accasiphg what was accomplished in
this article. The example here merged all the data into oteefdame. Different situational needs
might dictate keeping the data separated by participast (ivorkbook or file) or separated by
condition (i.e. sheet); in those instances it may be préferéo import the data structures to
multiple list objects or multiple data frames. That is amotbenefit of using R, the flexibility

it affords the analyst in deciding what to do and how to do in R scri[ﬂ file with the same
information as contained in this article is available atesearch and Statistical Support Do-It-
Yourself Introduction to R course Web@eLastly, for those interested in seeing how the example
data was created in R, and how it was exported from R into Exsdlles; please take a look at
the scridﬁ which was used.

4 \What's next.

This concludes the first 3 modules of the DSA Do it Yourself{PIntroduction to R short course.
In future tutorial notes, we will be using R console and ddilps exclusively; but remember all
scripts can be copied and pasted into the Script Window of Roondimply loaded into the Script
Window using ‘File’, ‘Open script file...” in the Rcmdr top tabar.

When reading the script files, you'll notice the common comeerof using # to start a comment
line (which is not working code), while lines without # are tlkmg code. So, without further
ado, onward; TO INFINITY AND BEYOND..., or perhaps just Modul and some Initial Data
Processing:

http://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/R_SC/Module4/M4_InitialProcessing:

References & Resources

Unttp://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/R_SC/Module3/M3 ImportManyExcel.htm
Enttp://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/R_SCJ/
%http://bayes.acs.unt.edu:8083/BayesContent/class/Jo n/R_SC/Module3/MultiExcelDataCreation.R

24


http://bayes.acs.unt.edu:8083:8083/BayesContent/class/Jon/R_SC/Module3/M3_ImportManyExcel.htm
http://bayes.acs.unt.edu:8083:8083/BayesContent/class/Jon/R_SC/
http://bayes.acs.unt.edu:8083:8083/BayesContent/class/Jon/R_SC/Module3/MultiExcelDataCreation.R

Burns, P. (2013). Spreadsheet Addiction. Available at:
http://www.burns-stat.com/documents/tutorials/spreadsheet-addiction/

This document was created usiAgeX

25


http://www.burns-stat.com/documents/tutorials/spreadsheet-addiction/

	Module 1: Download and Install R
	Introductory Notes 1
	Downloading R.
	Installing R.
	The first time you open R.

	Introductory Notes 2
	Some initial orientation to using R.


	Module 2: Packages and Libraries
	Packages
	Explanatory Notes.
	Download and Install Packages.
	Choose Packages.
	Updating packages.

	Libraries
	Loading a Library.
	Detaching a Library
	Preloading Libraries

	Finding Help
	What's in a Library.
	Finding the right library.

	Keeping R Up-To-Date
	Installing new packages.
	Updating installed packages.


	Module 3: Getting Data Into R
	Script Files.
	Initial Rcmdr orientation.
	Using Rcmdr to import SPSS data.
	Using Rcmdr to import Excel data.
	Using Rcmdr to import text data.
	Importing data Without Rcmdr
	Importing many Excel files, each with multiple sheets.
	Context of the Example
	Illustrative Example
	Conclusions on importing many Excel files


	What's next.

