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What is R?

R is a language and environment for statistical computing and
graphics. It is a GNU project which is similar to the S language
and environment which was developed at Bell Laboratories
(formerly AT&T, now Lucent Technologies) by John Chambers
and colleagues...

R provides a wide variety of statistical (linear and non linear
modeling, classical statistical tests, time-series analysis,
classifcation, clustering, ...) and graphical techniques, and is
highly extensible. The S language is often the vehicle of choice
for research in statistical methodology, and R provides an Open
Source route to participation in that activity. (R-project.org)
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LR: Software for data analysis
L what is R?

Pros

FREE! R is available as Free Software under the terms of the Free
Software Foundation’s GNU General Public License in source code
form. It compiles and runs on a wide variety of UNIX platforms and
similar systems (including FreeBSD and Linux), Windows and
MacOS.

Available for multiple platforms (i.e. Windows, Mac, Linux).

Easily extensible with (currently) over 2,000 packages listed on
CRAN.

Scriptable.
Publication grade graphics.
Multiple ways of doing the same thing.

Quickly becoming the de facto standard among statistician.



An Introduction to R and IATEX forlnstitutional Researchers
LR: Software for data analysis
L what is R?

Cons

m Has a steeper learning curve.



An Introduction to R and IATEX forlnstitutional Researchers
LR: Software for data analysis
L what is R?

Cons

m Has a steeper learning curve.

m Multiple ways of doing the same thing.



An Introduction to R and IATEX forlnstitutional Researchers
LR: Software for data analysis
L what is R?

Cons

m Has a steeper learning curve.
m Multiple ways of doing the same thing.

m Can have difficulty with very large datasets.
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Obtaining R

m R can be downloaded from www.r-project.org

m Rtools http://www.murdoch-sutherland.com/Rtools/ -
Contains additional tools that will be helpful for working with R on
Windows (e.g. Perl, command line tools, etc.)

m Notepad++
http://notepad-plus.sourceforge.net/uk/site.htm

m NppToR http://sourceforge.net/projects/npptor/


www.r-project.org
http://www.murdoch-sutherland.com/Rtools/
http://notepad-plus.sourceforge.net/uk/site.htm
http://sourceforge.net/projects/npptor/
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The R Environment

R version 2.11.0 (2010-04-22)
Copyright (C) 2010 The R Foundation for Stacistical Computing
ISEN 3-500051-07-0

R iz free softwars and cowes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'licemse()' or 'licence()' for distribution details.

Natural language Support but running in an English locale

R iz & eollshorative project with weny contributors.

Type 'contributors()' for more information and
‘eitation(]' on haw ta eite R or R packages in publications.
Type 'dews()' for some dewos, 'help()' for on-line help, or
‘help.start()' for an HTNL browser interface to help.

Type 'qg{)' to quit R.

=1
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R as a Big Calculator

> 2+ 2

[1] 4

> 1 + sin(9)
[1] 1.4

> 23.76 * 1og(8)/(23 + atan(9))
[11 2
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Installing Packages

Both Windows and Mac have a menu system for installing packages,
however the install.packages function allows for the installation to be
scriptable.
> install.packages(c("psych", "UsingR",

"gdata", "foreign"), dependencies = TRUE)
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> library(UsingR)

> library(gdata)

> library(foreign)
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Loading Packages

The library command will load a package into the current R session.
> library(psych)

> library(UsingR)

> library(gdata)

> library(foreign)

For a list of packages that have been downloaded, but not necessarily
attached, the 1ibrary() function without any parameters will return
that list.

> library()
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Useful Packages

Package Description

psych Package contains lots of useful functions for descriptive statistics.

foreign Contains functions to read SPSS files.

gdata Contains functions to read Excel spreadsheets.

RODBC Package contains functions to read and write data from ODBC
databases (e.g. Oracle, MS SQLServer).

RMySQL  Package for interfacing with MySQL databases.

RSQLite Package for the creation and editing of SQLite databases embed-
ded within R.

MASS Package to accompany Venables and Ripley's Modern Ap-
plied Statistics with S. See http://www.stats.ox.ac.uk/pub/
MASS4/.

ggplot2 Fantastic package for creating really nice looking graphics http:
//had.co.nz/ggplot2.

rcmdr R Commander is a graphical frontend for R.



http://www.stats.ox.ac.uk/pub/MASS4/
http://www.stats.ox.ac.uk/pub/MASS4/
http://had.co.nz/ggplot2
http://had.co.nz/ggplot2
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The search() function will return all packages that are currently attached to the
system.

> search()

[1] ".GlobalEnv" "package:foreign" "package:gdata"

[4] "package:UsingR" "package:psych" "package:stats"

[7] "package:graphics" "package:grDevices" "package:utils"
[10] "package:datasets" "package:methods" "Autoloads"

[13] "package:Dbase"
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Available Packages

The search() function will return all packages that are currently attached to the
system.

> search()

[1] ".GlobalEnv" "package:foreign" "package:gdata"

[4] "package:UsingR" "package:psych" "package:stats"

[7] "package:graphics" "package:grDevices" "package:utils"
[10] "package:datasets" "package:methods" "Autoloads"

[13] "package:Dbase"

You can then use the 1s() function to return a list of functions in a particular

package.
> 1s("package:foreign")
[1] "data.restore" "lookup.xport" "read.S" "read.arff"
[5] "read.dbf" "read.dta" "read.epiinfo" ‘"read.mtp"
[9] "read.octave"  ‘"read.spss" "read.ssd" "read.systat"
[13] "read.xport" "write.arff" "write.dbf" "write.dta"

[17] "write.foreign"
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function will launch a webpage with links to:

The R manuals

The R FAQ

Search engine

and many other useful sites



An Introduction to R and IATEX forlnstitutional Researchers
LR: Software for data analysis
LGetting Help

Getting Help

m R provides extensive documentation and help. The help.start()
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m The R FAQ
m Search engine
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m The help.search() function will search the help file for a particular
word or phrase. For example:

> help.search("cross tabs")
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m R provides extensive documentation and help. The help.start()
function will launch a webpage with links to:

The R manuals

The R FAQ

Search engine

and many other useful sites

m The help.search() function will search the help file for a particular
word or phrase. For example:

> help.search("cross tabs")
m To get documentation on a specific function, the help() function,

or simply ?functionName will open the documentation page in the
web browser.
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Getting Help

m R provides extensive documentation and help. The help.start()
function will launch a webpage with links to:
m The R manuals
The R FAQ
Search engine
and many other useful sites

m The help.search() function will search the help file for a particular
word or phrase. For example:

> help.search("cross tabs")
m To get documentation on a specific function, the help() function,

or simply ?functionName will open the documentation page in the
web browser.

m Lastly, to search the R mailing lists, use the RSiteSearch()
function.
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Reading Excel Files

> students = read.xls("ECStudents.xls",
sheet = 1)

> names (students)

[1] "Level" "Division" "Degree" "Enrolled"
[6] "Military" "Credits" "ZipCode" "State"
[9] "Country"

> nrow(students)

[1] 30494



An Introduction to R and IATEX forlnstitutional Researchers
LR: Software for data analysis
[ Loading Data

Reading SPSS Files

The foreign package provides a function to read SPSS files.

> shy = read.spss("../Example/Exercise2.sav",
use.value.labels = FALSE, to.data.frame = TRUE)

> names (shy)

[1] "soax" "reemo" "reaff" "isd" "Shy"
[6] "group"

This data file contains six columns: social anxiety (soax), restricted
emotionality (reemo), restricted affectionate behavior (reaff), intimate
self-disclosure (isd), a single degree-of-freedom continuous measure of
shyness (shy), and a three-group experimental structural variable (group).
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Reading CSV Files

R can read virtually any type of plain text file with the read.table
function. For convenience, the read.csv will provide a quick way of
reading comma-separated values (CSV) files. For example:

> students = read.csv(file.choose(), header = TRUE)
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Reading SQL Databases

> channel = odbcDriverConnect (connection = "dburl:1521/live",
readOnly = TRUE)

> students = sqlQuery(channel, "SELECT * FROM students")

> odbcClose (channel)
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Data Frames

> head(students, n = 5)

Level Division Degree Enrolled Military Credits

1 GL BU MBA 09/24/09 N 9
2 GL BU MBG 07/25/05 N 3
3 GL BU MBG 08/30/05 N NA
4 GL BU MBG 09/02/05 N 3
5 GL BU MBG 10/19/05 N NA
ZipCode State Country
1 27295 NC
2 77566 X
3 11435 NY
4 07866 NJ
5 76065 TX
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Data Frame Structure

> str(students)

'data.frame': 30494 obs. of 9 variables:

$ Level : Factor w/ 2 levels "GL","UG": 1111111111 ...

$ Division: Factor w/ 5 levels "BU","HS","LA",..: 1111111111

$ Degree : Factor w/ 34 levels "AA","AAA","AAB",..: 31 32 32 32 32 32
$ Enrolled: Factor w/ 2954 levels "01/01/06","01/01/07",..: 2217 1678

$ Military: Factor w/ 2 levels "N","Y": 1111111111

$ Credits : int 9 3 NA 3 NA 6 NA NA NA 3 ...

$ ZipCode : Factor w/ 12612 levels "","00","00000",..: 3708 9769 1577

$ State : Factor w/ 65 levels "","AA","AB","AE",..: 37 57 45 41 57 1
$ Country : Factor w/ 47 levels " ","ANTILLES ",..: 111111111
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NA vs. NULL

R is just as much a programming language as it is a statistical software
package. As such it represents null differently for programming (using
NULL) than for data (using NA).


http://opendatagroup.com/2010/04/25/r-na-v-null/
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NA vs. NULL

R is just as much a programming language as it is a statistical software
package. As such it represents null differently for programming (using
NULL) than for data (using NA).

NULL represents the null object in R: it is a reserved word.
NULL is often returned by expressions and functions whose
values are undefined.

NA is a logical constant of length 1 which contains a missing
value indicator. NA can be freely coerced to any other vector
type except raw. There are also constants NA_integer_,
NA_real_, NA_complex_and NA_character_of the other atomic
vector types which support missing values: all of these are
reserved words in the R language.

For more details,
see http://opendatagroup.com/2010/04/25/r-na-v-null/


http://opendatagroup.com/2010/04/25/r-na-v-null/
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One-way frequency table
> table(students$Division)

BU HS LA NU TE
2433 231 8134 17088 2608
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Frequency Tables

One-way frequency table
> table(students$Division)

BU HS LA NU TE
2433 231 8134 17088 2608

Two-way frequency table (the first parameter will be the rows, second the
columns)

> mytable = table(students$Military, students$Division)

> mytable

BU HS LA NU TE
N 1248 188 3140 16428 872
Y 1185 43 4994 660 1736
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Tables of Proportions

Cell Percentages:
> prop.table(mytable)
BU HS LA NU TE

N 0.0409 0.0062 0.1030 0.5387 0.0286
Y 0.0389 0.0014 0.1638 0.0216 0.0569
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Cell Percentages:
> prop.table(mytable)
BU HS LA NU TE
N 0.0409 0.0062 0.1030 0.5387 0.0286
Y 0.0389 0.0014 0.1638 0.0216 0.0569
Row Percentages:
> prop.table(mytable, 1)
BU HS LA NU TE

N 0.0570 0.0086 0.1435 0.7510 0.0399
Y 0.1375 0.0050 0.5795 0.0766 0.2014
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Tables of Proportions

Cell Percentages:
> prop.table(mytable)
BU HS LA NU TE

N 0.0409 0.0062 0.1030 0.5387 0.0286
Y 0.0389 0.0014 0.1638 0.0216 0.0569

Row Percentages:
> prop.table(mytable, 1)
BU HS LA NU TE

N 0.0570 0.0086 0.1435 0.7510 0.0399
Y 0.1375 0.0050 0.5795 0.0766 0.2014

Column Percentages:
> prop.table(mytable, 2)
BU HS LA NU TE

N 0.513 0.814 0.386 0.961 0.334
Y 0.487 0.186 0.614 0.039 0.666
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Descriptive Statistics

Mean and standard deviation:
> mean(students$Credits, na.rm = TRUE)
[1] 4.5

> sd(students$Credits, na.rm = TRUE)
[1] 3.5
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Descriptive Statistics

Mean and standard deviation:

> mean(students$Credits, na.rm = TRUE)
[1] 4.5

> sd(students$Credits, na.rm = TRUE)
(1] 3.5

However, the mean, median, 25th and 75th quartiles, min, and max can
be returned in a single statement using the summary function:

> summary (students$Credits)

Min. 1st Qu. Median Mean 3rd Qu. Max.
0.0 3.0 3.0 4.5 6.0 33.0
NA's

18533.0
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Descriptive Statistics

The psych package contains the describe and describe.by functions
which provide a convenient way of calculating summary statistics.

> describe(students$Credits)

var n mean sd median trimmed mad min max
1 1 11961 4.5 3.5 3 4.2 4.5 0 33
range skew kurtosis  se
1 33 1 2.2 0.03



An Introduction to R and IATEX forlnstitutional Researchers
LR: Software for data analysis
[ Descriptive Statistics

Descriptive Statistics (cont.)

The describe.by will calculate summary statistics by grouping variables. The
mat parameter will return the results in matrix form.
> describe.by(students$Credits, students$Division,

na.rm = TRUE, mat = TRUE)

item groupl var n mean sd median trimmed
11 1 BU 1 932 4.8 3.7 3 4.4
12 2 HS 1 127 5.5 3.6 6 5.1
13 3 LA 12879 4.6 3.6 3 4.2
14 4 NU 17079 4.4 3.4 3 4.2
15 5 TE 1 944 4.5 3. 3 4.1
mad min max range skew kurtosis se
11 4.4 0 24 24 1.52 3.73 0.120
124.4 0 17 17 0.90 0.54 0.319
13 4.4 0 33 33 1.47 4.24 0.067
14 4.4 0 24 24 0.64 0.47 0.040
154.4 0 24 24 1.28 3.31 0.109
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Histograms

> barplot(table(students$Division),
main='Distribution by Division',
xlab='Division', ylab='Enrollment Counts')
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Histograms (cont.)

Distribution by Division
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Histograms (cont.)

> counts = table(students$Military, students$Division)

> barplot(counts,
main='Enrollment Distribution by Military and Division',
xlab='Division', ylab='Enrollment Counts',
legend=rownames (counts), col=c('darkblue', 'darkred'))
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Histograms (cont.)

Enrolliment Distribution by Military and Division
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Pie Charts

> pie(table(students$Division))

LA

BU

TE
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Linear Regression

R provides the ability to perform many types of regression. This simple example will
regress social anxiety on shyness and experimental group factor.

> fit = Im(soax
> summary (fit)

shy + group, data = shy)

Call:
Im(formula = soax ~ shy + group, data = shy)

Residuals:
Min 1Q Median 3Q Max
-5.488 -2.161 -0.220 2.206 8.664

Coefficients:

Estimate Std. Error t value Pr(>|tl)
(Intercept) -6.210 1.810 -3.43 0.0013
shy 0.537 0.049 10.97 1.5e-14
group 0.560 0.578 0.97 0.3369

(Intercept) **

shy Fokk
group
Signif. codes: 0 'skk' 0.001 '*x' 0.01 'x' 0.05 '.' 0.1 ' ' 1

Residual standard error: 3.3 on 47 degrees of freedom
Multiple R-squared: 0.745, Adjusted R-squared: 0.735
F-statistic: 68.8 on 2 and 47 DF, p-value: 1.09e-14
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Multivariate Analysis of Variance

> Y = cbind(shy$soax, shy$reemo, shy$reaff,
shy$isd)

> fit = manova(Y ~ shy$shy + shy$group)

> summary(fit, test = "Pillai')

Df Pillai approx F num Df den Df

shy$shy 1 0.775 38.0 4 44
shy$group 1 0.132 1.7 4 44
Residuals 47

Pr(>F)

shy$shy  9.7e-14 *x*x
shy$group 0.17
Residuals

Signif. codes: O 'x*x*x' 0.001 '*xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1

Could also use Wilks, Hotelling-Lawley and Roy for other fit statistics.
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What is IATEX

ATEX...
m is a document preparation system for high-quality typesetting.
is not a word processor.
began in 1985 by Leslie Lampart.
is now maintained by the LaTeX3 Project.
is FREE!

The fundamental idea around IATEX is to focus on the content, not
the formatting.
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IATEX Features

Typesetting journal articles, technical reports, books, and slide
presentations.

Control over large documents containing sectioning, cross-references,
tables and figures.

Typesetting of complex mathematical formulas.
Advanced typesetting of mathematics with AMS-LaTeX.
Automatic generation of bibliographies and indexes.
Multi-lingual typesetting.

Inclusion of artwork, and process or spot colour.

Using PostScript or Metafont fonts.
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Optaining IATEX

For Windows:
m TeXnicCenter http://www.texniccenter.org/

For Mac:
m TeXShop http://www.uoregon.edu/ koch/texshop/
m MacTeX http://www.tug.org/mactex/2009/


http://www.texniccenter.org/
http://www.uoregon.edu/~koch/texshop/
http://www.tug.org/mactex/2009/
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Your First LaTeX File

\documentclass{article}

\title{Introduction to R and \LaTeX{} for IR}
\author{Jason Bryer}

\date{May 2010}

\begin{document}

\maketitle

Hello Association for Institutional Research!
\end{document}
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Your First LaTeX File

\documentclass{article}

\title{Introduction to R and \LaTeX{} for IR}
\author{Jason Bryer}

\date{May 2010}

\begin{document}

\maketitle

Hello Association for Institutional Research!
\end{document}

m This document is an article.
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Your First LaTeX File

\documentclass{article}
\title{Introduction to R and \LaTeX{} for IR}
\author{Jason Bryer}
\date{May 2010}
\begin{document}
\maketitle
Hello Association for Institutional Research!
\end{document}
m This document is an article.
m Its title is Introduction to R and BTEX for IR.
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Your First LaTeX File

\documentclass{article}
\title{Introduction to R and \LaTeX{} for IR}
\author{Jason Bryer}
\date{May 2010}
\begin{document}
\maketitle
Hello Association for Institutional Research!
\end{document}
m This document is an article.
m lts title is Introduction to R and BTEX for IR.

m Its author is Jason Bryer.
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Your First LaTeX File

\documentclass{article}
\title{Introduction to R and \LaTeX{} for IR}
\author{Jason Bryer}
\date{May 2010}
\begin{document}
\maketitle
Hello Association for Institutional Research!
\end{document}
This document is an article.
Its title is Introduction to R and BTEX for IR.
Its author is Jason Bryer.
It was written in May 2010.
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Your First LaTeX File

\documentclass{article}
\title{Introduction to R and \LaTeX{} for IR}
\author{Jason Bryer}
\date{May 2010}
\begin{document?}
\maketitle
Hello Association for Institutional Research!
\end{document}
This document is an article.
Its title is Introduction to R and BTEX for IR.
Its author is Jason Bryer.
It was written in May 2010.

The document consists of a title followed by the text Hello
Association for Institutional Research.
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IATEX Help Sheet

BTEX 2¢ Cheat Sheet

Document classes
Default is two-sided

report  No \part divisions.
article  No \part or \chapter divisions
letter
slides

Used at the very beginning of a document
lass}. Use \beg:

contents and \end{document} to

} to start
1d the document

Common docunentclass options

10pt/11pt/12pt Font size.

letterpaper'aAPBPEI Paper size.

twocolum se two columns.

twoside Set margins for two-sided.

landscape Landscape orientation. Must use dvips
-t landscape

draft Double-space lines.

Usage: \documentclass [opt,opt] {class}

Packages
fullpage Use 1 inch margins

anysize Set margins with \marginsize{!HrH}b}.
multicol Use n columns with \begin{multicols}n}
latexsym Use IXTEX symbol font,

Use before \begin{document}. Usage: \usepackage{package}

Title

\author{text} Author of document.
\title{tezt} Title of document
\date{tezt}  Date.

These con

nands go before \begin{docunent}. The

declaration \maketitle goes at the top of the document.

Miscellaneous

\pagestyle{enpty} Empty header, footer and no page num-
bers.

Document structure

\part{title}

\chapter{title}

\section{title}

\subsection{title}

\subsubsection{itle}
\paragraph{title}
\subparagraph{fitlc}

Li
\begin{enumerate} Numbered list.
\begin{itemize}  Bulletted list

\begin{description}Description list

\item text Add an item

\iten[z] text Use  instead of normal bullet or number.
Required for descriptions.

References
\label{marker} Set a marker for cross-reference, often of the
form \label{sec: iten}.

\ref{marker}  Give section/body mumber of marker,
\pageref {marker} Give page number of marker
\footnote{text} Print footnote at bottom of page.

Floating bodies
\begin{table} [place]  Add numbered table,
\begin{figure}[place] ~Add numbered figure
\begin{equation} [place] Add numbered equation.
\caption{test} Caption for the body.

The place is a list valid placements for the body. t=top,
h=here, b=bottom 1=place cven if ugly.
Captions and label markers should be within the environment,

cparate page,

Text properties

Font face

Command Declaration Effect
\textrm{test} m Roman family
\textst{test}  {\sf Sans serif family
\texttt{fest}  {\tt Typewriter family
\textmd{test}  {\md ies
\textbf{fest}  {\bf

\textup{test}  {\up Upright \1.,.;‘«
\textit{tert}  {\it Italic shape
\textsl{test}  {\sl Slanted shape
\textscltert}  {\sc SMALL CAPS SHAPE
\emph{tert} {\en Emphasized

\textnormal{tezt}{\normalfont tezt}Document font
\underline{tet} Underline

The command (ttt) form handles spacing better than the
declaration (tttt) form.

Font size

Verbatim text

\begin{verbatin} Verbatim environment.

\begin{verbatin+} Spaces are shown as ..

\verb!text! Text between the delimiting chara
this case 1) is verbatim.

Justification

Environment Declaration
\begin{center} \centering
\begin{flushleft}  \raggedright
\begin{flushright} \raggedleft
Miscellaneous

\linespread{s} changes the line spacing by the multiy

Text-mode symbols

Symbols

&N dots o \textbul
$ \s SN | \textbar \ \textbac
%N N # | \textba:
Accents

5\ [6\o |[6\o |6 \o |6\

6 \o |6\ |o\co o 6 \H o

¢ \cc|oNdo o \bo|do\too | wloe
®\E | w\ae | EME |4 \aa | A\M
oY |0 |1 v L\ L\
1\ P 7

Delimiters

‘ “ {\M [[ (C < \textless

T J\F J10)) > \textgreater
Dashes

Name  Source Ezample Usage

hyphen - X-ray In words.

en-dash - 15 Between numbers.
emedash - Yes—or no?  Punctuation.

Line and page breaks

W\ Begin new line without new paragraph.
N Prohibit pagebreak after linebreak.
\kill Don't print current line.

\pagebreak Start new._page.

\noindent Do not indent currentJine.
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IATEX Help Sheet

Tabular environments

tabbing environment

Set tab stop. \> Go to tab stop.

ab stops can be set on “invisible” lines with \ki11 at the end
of the line. Normally \\ is used to separate lines.

tabular environment
\begin{array} [pos] {cols}
\begin{tabular} [pos]{cols}
\begin{tabular+Huwidth} [pos] {cols}

tabular column specification

1 Left-justified column.
c Centered column,
Right-justified colu
Same as \parbox [t]{width}.

t decl instead of inter-column space.

plwidth}
@{decl}
| Inserts a vertical line between columns.

tabular elements

\hline Horizontal line between rows.

\cline{z-y} Horizontal line across columns  through y.
\multicolumn{n}{cols}{text}

A cell that spans n columns, with cols column
specification.

Math mode
To use math mode, surround text with $ or use
\begin{equation}.
) Superseript®  _{x) Subscripte
\frac{x}y} % -
\sqrtlal{x} 7
Math-mode symbols
< \leg = \geq # \neg

\cdot X \tines + \aiv
© st o \eirc \cdots
o \alpha 6 \beta v \gamma
5 \delta ¢ \epsilon & \varepsilon
¢ \zeta 7 \eta 6 \theta
9 \vartheta . \iota K \kappa
A \lambda o \mu v \m
£\ T \pi p \rho
o \signa T \tau v \upsilon
6 \phi X \echi "
w \omega T \Gamna A \Delta
e D A

Citation types

\citelkey} Full author list and year. (Watson and Crick
1953)

\citealkey}
\citeli{key}

Full author list
Full author list and year.
(1953)

Abbreviated author list and year. ?

(Watson and Crick)
Watson and Crick

\shortcite{key}

\shortciteA{key} Abbreviated author list
\shortciteN{key} Abbreviated .»u\\hul list and year. 7
\citeyear{key}  Cite year only. (1953)

Xl o above e an B variant wthont parentheses; Ex
\citeNP.

BIBTEX entry types

Carticle Journal or magazine article.
ook Book with publisher.

@booklet Book without publisher

Gconference  Article in conference proceedings.

@inbook A part of a book and/or range of pages.

@incollection A part of book with its own title.

enanual Technical documentation.

Gmastersthesis Masters thesis

emisc If nothing else fits

Gphdthesis  PhD. thesis

@proceedings  Proceedings of a conference

Gtechreport  Tech report, usually numbered in series.

unpublished  Unpublished

BIBTEX fields

address Address of publisher. Not necessary for major

publishers.

author Names of authors, of format

booktitle  Title of book when part of it is cited

chapter Chapter or section number

edition Edition of a book.

editor Names of editors.

institution Spomsoring institution of tech. report.

journal ournal name,

key Used for cross ref. when no author

nonth Month published. Use 3-letter abbreviation.

note Any additional information

number Number of journal or magazine.

organization Organization that sponsors a conference.

pages age range (2,6,9--12)

publisher  Publisher’s name.

school Name of school (for thesis).

The IXTEX document should have the following two lin
before \end{docunent}, where bibfile.bib is the nam
BIHTEX file

\bibliographystyle{plain}
\bibliography{bibfile}

BTiX example
The BIETEX database goes in a file called file.bib, whi
processed with bibtex file.

oString{N = {Na\-ture}}
@Article{WC:1953
author {James Watson and Francis Crick},
title {A structure for Deoxyribose Nucleic
journal = N,
volume = {171},
pages {737},
year 1953
b

Sample ETEX document
\docunentclass[11pt] {article}
\usepackage{fullpage}
\title{Template}

\author {Name}

\begin{docunent}

\maketitle

\section{section}
\subsection*{subsection without number}
text \textbf{bold text} text. Some math: $2+2=5%
\subsection{subsection}
text \emph{emphasized text} text.
discovered the structure of DA.

\cite{lC:1953}

A tabl
\begin{table}[1th]
\begin{tabular}{|1lclr|}

\hline
first & row & data \\
second & row & data \\
\hline

\end{tabular}

\caption{This is the caption}
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What is Sweave?

Sweave...
m is a function built into R.
m bridges R with IATEX by allowing for R code to be embedded directly
into a IATEX file.
m is designed "to create dynamic reports, which can be updated
automatically if data or analysis change” (Leisch, 2002).
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Sweave...

is a function built into R.

bridges R with IATEX by allowing for R code to be embedded directly
into a IATEX file.

is designed "to create dynamic reports, which can be updated
automatically if data or analysis change” (Leisch, 2002).

is documented here: help("Sweave", package="utils")
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What is Sweave?

Sweave...

is a function built into R.

bridges R with IATEX by allowing for R code to be embedded directly
into a IATEX file.

is designed "to create dynamic reports, which can be updated
automatically if data or analysis change” (Leisch, 2002).

is documented here: help("Sweave", package="utils")

allows R code to be embedded directly into IATEX files using the
following format:

<<label,options>>=
2+ 2
Q
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What is Sweave?

Sweave...

is a function built into R.

bridges R with IATEX by allowing for R code to be embedded directly
into a IATEX file.

is designed "to create dynamic reports, which can be updated
automatically if data or analysis change” (Leisch, 2002).

is documented here: help("Sweave", package="utils")

allows R code to be embedded directly into IATEX files using the
following format:

<<label,options>>=

2+ 2

¢l

Page 13 of the Sweave User Manual contains the complete list of
options.
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Sweave Example

\documentclass [adpaper]{article}
<<results=hide,echo=FALSE>>=
library(gdata)

library(xtable)

c]
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Sweave Example

\documentclass [adpaper]{article}
<<results=hide,echo=FALSE>>=

library(gdata)

library(xtable)

c]

\title{Sweave Example}

\author{Jason Bryer}

\begin{document}

\maketitle

In this example will will look at the frequency of

military status by division.
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Sweave Example

\documentclass [adpaper]{article}
<<results=hide,echo=FALSE>>=

library(gdata)

library(xtable)

c]

\title{Sweave Example}

\author{Jason Bryer}

\begin{document}

\maketitle

In this example will will look at the frequency of
military status by division.

<<results=hide>>=

students = read.xls("ECStudents.xls", sheet=1)
cl
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Sweave Example

<<echo=FALSE,results=tex>>=
xtable(table(students$Military, students$Division))
@
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Sweave Example

<<echo=FALSE,results=tex>>=

xtable(table(students$Military, students$Division))

@

\begin{center}

<<fig=TRUE, echo=FALSE>>=

barplot(table(students$Military, students$Division),
main='Distribution by Military & Division',
xlab='Division', ylab='Enrollment Counts')

Q

\end{center}
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Sweave Example

<<echo=FALSE,results=tex>>=

xtable(table(students$Military, students$Division))

Q

\begin{center}

<<fig=TRUE, echo=FALSE>>=

barplot(table(students$Military, students$Division),
main='Distribution by Military & Division',
xlab='Division', ylab='Enrollment Counts')

Q

\end{center}

\end{document}
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Sweave Example

Sweave Example
Jason Bryer

May 29, 2010

In this example will will look at the frequency of military status by division

> students = read.xls("ECStudents.xls", sheet = 1)

BU TA
N 128 188 3140 7
Y1185 43 4994 6601736

Distribution by Military & Division

15000
|

10000
L

Enroliment Counts

5000
L

-

BU HS LA NU TE

Division
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There are several steps required to go from a source file containing IATEX
and R to a final document. Specifically...

m Create a source file. This is a plain text file, usually with a .Rnw file
extension.
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Sweave Workflow

There are several steps required to go from a source file containing IATEX
and R to a final document. Specifically...

m Create a source file. This is a plain text file, usually with a .Rnw file
extension.

m Run the Sweave function in R. This will create a .tex file.
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Sweave Workflow

There are several steps required to go from a source file containing IATEX
and R to a final document. Specifically...

m Create a source file. This is a plain text file, usually with a .Rnw file
extension.

m Run the Sweave function in R. This will create a .tex file.

m Run latex on the resulting .tex file. This will vary slightly based
upon the platform but will result in a postscript and/or PDF file.
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[ Sweave Example

Sweave Workflow

There are several steps required to go from a source file containing IATEX
and R to a final document. Specifically...

m Create a source file. This is a plain text file, usually with a .Rnw file
extension.

m Run the Sweave function in R. This will create a .tex file.

m Run latex on the resulting .tex file. This will vary slightly based
upon the platform but will result in a postscript and/or PDF file.

m However, this process can easily be automated...
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Sweave with TeXShop (Mac)

In order to build Sweave files in TeXShop, you will need to create a
custom "engine.” First, create Sweave.engine in the
/Library/TeXShop/Engines/ directory with the following contents:

#!/bin/bash

export PATH=$PATH:/usr/textbin:/usr/local/bin
R CMD Sweave "$1"
pdflatex "${1%.*}"

This file must have executable permissions. Open the Terminal
applications (located in the Applications/Utilities folder) and execute the
following command:

‘ chmod 744 ~/Library/TeXShop/Engines/Sweave.engine

Restart TeXShop and you will be able to select Sweave from the list of
typesets.
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Sweave with Windows

The following batch file will automate the PDF creation from a sweave
(.Rnw) file. Simply copy and paste the following into a batch file (e.g.
make.bat) and change the LATEXFILE, RDIR, and WORKINGDIR variables
to their appropriate values for your setup.

set LATEXFILE=IntroToRandLatex
set RDIR=C:\Program Files\R/R-2.11.0\share\texmf
set WORKINGDIR=C:/My Project

copy "%RDIR%\*.*"

R.exe -e "setwd('WORKINGDIRY'); q();"
r.exe -e "Sweave('),LATEXFILEY,.Rnw')"
latex }LATEXFILE).tex

dvips -Ppdf %LATEXFILE},.dvi

ps2pdf %LATEXFILEY.ps

open %LATEXFILE),.pdf
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My goals today were to...
Introduce a new way of thinking about report generation.

To not provide a comprehensive overview of R and IATEX, but
instead to...

Introduce the vast communities of R and IATEX.

Provide a cheaper, and perhaps more efficient, way of generating IR
reports.
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Conclusions

My goals today were to...
Introduce a new way of thinking about report generation.
To not provide a comprehensive overview of R and IATEX, but
instead to...
Introduce the vast communities of R and IATEX.
Provide a cheaper, and perhaps more efficient, way of generating IR
reports.

Could you see yourself, or your institution, utilizing these
frameworks?
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Further Reading

Name

URL

R for SAS & SPSS Users

An Introduction to R

simpleR: Using R for Introductory
Statistics

Quick-R

Task Views

R Seek: An R Search Engine

R Reference Card

http://oit.utk.edu/scc/RforSAS4SPSSusers. pdf
http://cran.r-project.org/doc/manuals/R-intro.pdf

http://cran.T-project.org/doc/contrib/Verzani-SimpleR. pdf

http://statmethods.net
http://cran.r-project.org/web/views
http://www.rseek.org

http://cran.r-project.org/doc/contrib/Short-refcard.pdf

More Math Into BTEX (First sec-
tion is free)

Wikibooks

BTEX Help Sheet

Sweave User Manual

Beamer IATEX style used to create
this presentation.

http://www.ctan.org/tex-archive/info/mil/mil.pdf
P & P

http://en.wikibooks.org/wiki/LaTeX

http://www.scribd.com/doc/191838/LaTeX~-Help-Sheet

http://latex-beamer.sourceforge.net



http://oit.utk.edu/scc/RforSAS&SPSSusers.pdf
http://cran.r-project.org/doc/manuals/R-intro.pdf
http://cran.r-project.org/doc/contrib/Verzani-SimpleR.pdf
http://statmethods.net
http://cran.r-project.org/web/views
http://www.rseek.org
http://cran.r-project.org/doc/contrib/Short-refcard.pdf
http://www.ctan.org/tex-archive/info/mil/mil.pdf
http://en.wikibooks.org/wiki/LaTeX
http://www.scribd.com/doc/191838/LaTeX-Help-Sheet
http://latex-beamer.sourceforge.net
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Thank You

Jason Bryer (jbryer@excelsior.edu)

http://bryer.org/learning-r
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