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What is R?

* A language and environment for statistical computing and
graphics

e Based on the “S” system developed by Bell Laboratories
* From R Project for Statistical Computing

e Risavailable as Free Software

o S-Plus is a commercial implementation of the “S” system
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The R Environment Is an integrated suite of
software

» effective data handling and storage

« calculations on spreadsheets and arrays
 integrated collection of statistical analysis tools
« graphical display on-screen or hardcopy

e aprogramming language

* add capability using packages (libraries)
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Why use R for Aguatic Monitoring Survey
Design & Analysis?

Needed way to provide survey design and survey analysis algorithms to
others (particularly states and tribal nations)

No existing statistical software has the algorithms required

Many organizations have limited ability to purchase any recommended
commercial statistical software

R is free, easily installed, and usable with training

Our approach is to provide libraries that minimize knowledge required
about R
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Acquiring and Installing R
Use web browser to access http://cran.us.r-

a The Comprehensive R Archive Network - Microsoft Internet Explorer

project.org/

Fle Edit Wiew Favorites Tools Help

“Back v = v @ (2] & | Qoearch GFavorites ivedia 4| B~ S wl ~ 5 &

o (=]

Address I@ http:/feran.us.r-project.org/ j Feden) ‘Links *

@v

CRAN
Mirrors
What's new?
Search

About R
R Homepage

Software L
R Sources
R Binaries

Package Sources
Other

Dccumentatlon
L, P _I_I
a |

The Comprehensive R Archive
Network

Frequently used pages

Precompiled Binary Distributions

Base system and contributed packages. Windows and Mac users most
likely want these versions of R.

+ Linux

o MacO8 X (10.2.x and above) Thiz verzion of R for the Mac is
actively maintained.

+ MacOS (System 8.6 to 9.1 and MacOS X up to 10.1.x) Last
supported version of R ig 1.7.1, there will be no more updates.

+ Windows (95 and later)

re

[ [ ] e internet

I
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Click on base

<3 The Comprehensive R Archive Network - Microsoft Internet Explorer

e =L l
@Back < @ = @ @ \I_h pSearch ‘E:‘\?Favorites &Media @ B- .‘_'__; E l_J .‘3

File  Edit  Wiew

Favorites  Tools

Address @ htkpeffcran.Fhore.orgf

Google - |

v| &b Search web - @ 5 11 blocked ‘E Autoril E Options 4"

CRAN
Mirrors
What's new?
Search
About R

R Homepage

Software
E Sources

R Binaries
Packages
Other

Documentation
Manual

FAQs

Contributed
Newsletter

R for Windows

This directory containsg binaries for a base distribution and packages to run on Windows (NT, 95
and later) on Intel and clones (but not NT on Alpha and other platforms).

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

Subdirectories:

Binaries for base distribution {(managed by Duncan Murdoch)
Binaries of contributed packages (imanaged by Uwe Ligges)

bage
contrib

Please do not submit binaries to CRAN. Package developers might want to contact Duncan
Murdoch or Uwe Ligges directly in case of questions / suggestions related to Windows binaries.

You may also want to read the R FAQ and R for Windows FAQ.

Last modified: April 4, 2004, by Friedrich Leisch
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Click on CHANGES to see changes
Click on README.R-2.3.0 for instructions
Click on R-2.3.0-win32.exe to download

A The Comprehensive R Archive Network - Microsoft Internet Explorer

File Edit Wiew Faworites  Tools  Help .-
@ Back = I\JJ @ @ :_h p Search '\5?'\'5-‘ Favorites @ DE_{ - :\?,.. I.'DJ_;I = \_J ﬁ .'3
Address |ﬁ http: ffcran.Fhere.orgf V| G0 Links * '@ -
L
R-2.3.0 for Windows
This directory containg a bmary distribution of B-2.3.0 to run on Wmdows 95, 98,
ME, NT4.0, 2000 and XP on Intel/clone clups.
~
CRAN | Patches to this releage are incorporated in the r-patched gnapshot build.
Mirrors
What's new? A build of the development version (which will eventually become the next major
Task Views releaze of R) iz available m the r-devel snapshot build.
Search
In tlus directory:
About R
ESERIENase ?‘E?}Dﬂ Installation and other mstructions. 1
Software CHANGES New features of this Windows version.
W NEWS New features of all versions.
ﬁ — R-2.3.0- Setup program (about 27 megabytes). Please download
m’— wind2 exe  fhis from a mirror near you.
- This corresponds to the file named SetupR.exe or
e T e TWXXXX. exe in pre-2.2.0 releases.
b4
< ' | 3 old The previous release. 2
@ ‘:J Local intramet
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Documentation on Using R

2 The Comprehensive R Archive Network - Microsoft Internet Explorer

File Edit Wiew Faworites Tools  Help .','

@Eﬁack = \‘_’)l |ﬂ @ ;\'] ;\J Search “Ej:(’ Favarites @ E:,-E(:v .,:I'F I.‘J_.EI = _J ﬁ ﬁ

Address |ﬁ http:ffcran. fherc.org) V| Go  Links @ =
A

The R Manuals

edited by the R Development Core Team.
e ~ Current Version: 2.3.0 (April 2006)

The followme manuals for B are downloadable as PDF files:
About R =

E. Homepage

o An Introduction to R is based on the former "Notes on R", gives an mfroduction to
the language and how to use R for domg statistical analysis and graplics. [browse

So:ftwa c HTML | download PDF ]

B Sowrces

R Bunaney A draft of The R 1 lefinition d ts the languag That s, tl
Packages e A draft of The R language definition documents the language per se. That is, the
Other = objects that it works on, and the details of the expression evaluation process, which are

useful to know when programming R functions. [browse HTML | download PDF |

Documentation i . .
o Writing R Extensions covers how to create your own packages, write R help files,

Manuals . . )

e and the foreign language (C, C++, Fortran, ...} mterfaces. [browse HTML | download

FAQs PDF |

Contributed =

MLIEIIET : 2 I Thiata Tomnart T ynart Adoccrluao tha smamonet and asvvonadt Faralibao avrailalla odthoe 10 T :
@ Cone ‘:J Local inkramet
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Installing R

« Save the downloaded file to the desktop

» Uninstall any previous versions of R, if any
= Not absolutely necessary

e Close all other programs

» Install the downloaded file by double clicking it
= Standard Windows installer
= Puts R in your Start Menu

= Places an R icon on desktop
= May take 5-10 minutes
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» Start R: Double click R desktop icon

'~ R Console

File Edit Misc Packages

Consale

E : Copyright Z200& FAQ on R ‘or Statistical Computing

Version 2.3.0 (z00 Fag on R For windows
IZEN >-200051-07%-0 Manuals {in POF)

R i= free software R functions (text),., LUTELY NO WARRANTY.

Toun are welcomes o BEENE der certain conditions.

Type 'license(l' o Search help... Lztribution details.

search,r-projeck.org ...
Natural language 4 in an English locale
Aprapos, .,

F iz a collaborati . 7 contributors.
_ R Project home page ]

Tvpe 'contributors CRAN home Dade ation and

'citation()l' on hao pag *kages in publications.

About

Tyvpe 'demo()' for some aemos, ~nmelpTr” for on-line help, or
'help.start ()' for an HTHL browser interface to help.

Type 'gi)' to cquit E.

> 1
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Accessing Help on commands: base and
packages

a The R Language - Microsoft Internet Explorer ;Iglil

File Edit Wiew Favorites Tools Help i

ERack v = v 2 @} | Dsearch GAFavorites @Media 8 | Ehv S w| = a4

Address |1 C1\Program Files\Ryrw 108 Lidocihtmbywin. it ~| @co ‘Liﬂks =l -
=

Statistical Data Analysis

Manuals
An Introduction to R Writing R. Extensions
The R lansuace definition R Data Import/Export
Reference
Packages Search Engine & Kevwords

Miscellaneous Material

About R Authors Resources
License Frequently Asked Questions Thanks
FAQ for Windows port

| -]
@] Done T my computer 4
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2 R: Package Index - Microsoft Internet Explorer

File Edit ew Favorites Tools  Help

@Back - \_J @ @ \_h pSEarch “Ef‘\?Favu:urites eMedia @ ﬁ/,-j{v

Address ‘@ CHRwz01 D dochtmlipackages. html V| G0 Links @ I
: 1 List of packages
Package Index Key ones:

D base

base The F Base Package

boot Bootstrap B (3-Flug) Functions (Catity)

class Funections for Classification Sps u rvey
cluster Functions for clusteting (by Foussesuw et al)

datasets The R Datasets Package

foreisn Read Data Stored by Mindtab, 3, 343, 3P33, Stata, Swstat, dBase, .
graphics The R Graphics Package

gtDevices The R Graphics Devices and Support for Colowrs and Fonts

grid The Grid Graphics Package

Eem3mooth Funections for kernel smoothing for Wand & Jones (1995

lattice Lattice Graphics

hIAES hiain Package of Venables and Ripley's MASS

methods Fotmal Methods and Classes

mIey GAL s with GOV smoothiiess estimation and GAML : by BEML/POL
tilme Linear and nonlinear mived effects models =
ftiet Feed-forward Heural Networks and Multinomial Log-Linear MModels
psurvey. analysis Probability Survey Analytical Functions

poutvey.design Probability Survey Design Functions

BColosBrewer ColotBrewer palettes

tpart Recursive Partitioning

spatial Functions for Kriging and Point Pattern Analysiz

[

:ﬂ My Computer
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{: Spathia py Design and Ana 0S0 BrNe nlore [

File Edit \iew Favorites Toaols  Help 1"

eﬁack = \_/l |ﬂ @ h j.__\J Search k-;j:(' Favaorites 6‘3 [_:v .,:;, l.f)_-l = _J ﬂ '3

Address |@ C:W\Program Files\RIR-2.3.0v)ibraryispsuryeyhkml 00Indes, hkml V‘ G0 Links @ -

[

Spatial Survey Design and Analysis

NN

Documentation for package spsurvey' version 1.0

Help Pages
adjwet Adjpst Inatial Swvey Design Weights
albersgeod Project Albers Projection in Plane to Spheroid

cat. analysis
catesory.est

Categorical Data Analysis for Probability Survey Data
Category Proportion and Size Estunates

cdf decon Cumulative Distribution Function - Deconvolution ]
cdf est Cumulative Distribution Function - Estimation
cdf test Cumulative Digtribution Function - Inference

cont. analvaig

Continuous Data Analysis for Probability Survey Data

dsegnsum Sununarize the Sites Selected for a Swrvey Design

framesum Summarize Frame Size for a Swvey Design

ats Generalized Random-Tessellation Stratified (GRT'S) Smvey Design

grtzarea Select GRTS Sample of an Area Resource

artslin Select GRTS Sample of a Linear Resource

artspts Select GRTS Sample of a Finite Resource =
@ :ﬂ My Carmputer




<3 R: Adjust Initial Survey Design Weights - Microsoft Internet Explorer |Z||E|E|
i

Eile Edit Wew Favorites Tools Help k
! A oy un \ iy Bl 5 |
@Back . > |ﬂ @ ._l\] P !'Search 7 Favarites E} (2 & W - _J ﬂ ﬁ
Address @C:'I,F‘rn:lgram FilestRAR-2, 3. 0Vlibraryvt spsurveyt bt adjwgt . bkl hd GD Links ** ‘@ b
”
adjwet {spsurvey ) E. Documentation

Adjust Initial Survey Design Weights

Description
This function adjusts mitial swrvey design weights when implementation results m use of oversample
sites or when it 18 deswred to have final weights sum to a known frame =ize. Adjusted weights are

equal to uutial weight tunes the frame size divided by the sum of the mutial weights. The adjustment
1¢ done separately for each category specified m argument wtcat.

Usage

adijwgt (zites, wgt, wbcat, framesize)

Arguments

sites the logical value for each site, where TRUE = mclude the site and FALSE = do not
mclude the site.

wgt the mtial weight (mverse of the sample inclusion probability) for each site. 3
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2 R: Cateporical Data Analysis for Probability Survey Data - Microsoft Internet Explorer |: E|E|
¥

File Edit ‘Wiew Favorites Tools  Help .1.
eEack - &S |ﬂ @ __l\l f.._HJ Search ‘“i:.f’ Favorites @Media 'E‘E T4 k,._; ] - ﬂ ﬁ
Address @C:'|,R'|,rw2|:|1Dﬁ,lihrary\,psurvey.anal';.-'sis'l,html'l,n:at.analysis.html A G0 Links ‘@ -
Categorical Data Analysis for Probability Survey 2
Data

Description

This function organizes input atd output for analysis of categorical data generated by a probability survey. Input can be =
either ar object belonging to class paurvey. analysis (see the documentation for function psurvey. analysis) or through uge of
the other arguments to this function.

Usage

cat.analysis(sites=NULL, subpop=NULL, design=NULL,
data.cat=NULL, N.cluster=NULL, popsize=NULL,
stagelzize=NULL, support=NULL, swgt=NULL, =swgtl=NULL,
unitsize=NULL, wartype="Local”™, conf=95, psurwvey.obj=NULL)

Arguments

sites a data frathe consisting of two watiables: the first wariable iz site [Ds, and the second watiable iz alogical
wector indicating which sites to use in the analysis. If psurvey.obi is not provided, then this argament is
tequired. The default 1z MULL.

subpop a data frathe describing sets of populations and subpopulations for which estimates will be calculated. The
first wariable 1z site [Dz. Each subsequent wariable identifies a Type of population, where the wariable natne iz
used to identifyy Type. & Type variable identifies each site with one of the subpopulations of that Type. If
peurvey.oby is not provided, then this argument is requited. The default iz HULL.

a data frathe consisting of design variables, If psurvey.obj iz not provided, then this argument iz required.

:J My Computer




Installing Survey Libraries

« Download library from ARM web site
= http://www.epa.gov/nheerl/arm/
= Click on “Download Software”
= Put zip file on desktop or in folder

 [nstall library in R using menu
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File Edit Wiew

2 Aquatic Resource Monitoring - Microsoft Internet Explorer

Fawarites

eEack - \_/J \ﬂ @ _;j K.__‘] Search

(=]
Toals  Help i

A

'E;:(’ Favorites G‘Media 6‘3 [_:v ; 17 ﬁ '3

Address |€| http: v .epa.gov/nheerlfarm)

le.:.

Aquatic Resource
Monitoring

Site Map

Recent Additions

Introduction

Design & Analysis
Process Overview
Design: How to
Analysis: How to

Download Software

Aquatic Resources

Estuaries
| akes

Streams

3
-

i

Links | @y =

U.S. Environmental Protection Agency
Aquatic Resources Monitoring

Recent Additions | Contact s | Print Wersion | Search

EP& Home = Oifice of Research Development (ORDY = Mational Health Environmerntal Effects Research Laborstory (WHEERL) =
Wizstern Ecology Division DWWEDY = ARM

Aquatic Resources Monitoring Web
Hosted by the
Design and Analysis Team

Site
: m’ Monitoring
L i USEPA ORD

kAl ' National Health and Environmental Effects

Environmental Monitoring and Assessment Program Research Laboratory,

Western Ecology Division,
Corvallis, OR

This YWeh site pravides information on monitaring of aguatic resources in the US, primarily focused on design
and analysis of probability based surveys. Links are pravided to other aguatic resources monitoring information
available an the internat.

.Y

(£

‘-ﬂ Local inkranet
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Use latest version

o Key Files: Users Guide, Changes, zip file for library

) Software Downloads - Microsoft Internet Explorer,

File Edt Wiew Favorites Tools  Help

eBack - \_) |ﬂ @ _h /I__\] Search “E':"\'J(Favnrites &Media E} [j-\:" :_:_', I!A_)‘-I - _J ﬁ

=]

X
;’r

Monitoring
Site Map

Design & Analysis

Design: How to

Download Software

Aquatic Resources

Estuaries

Lakes

Streams
Wetlands

Address |@'|,'|,F‘2626x0rayDD1'|,wedpub'l,.C\RM'l,analysispages'l,snftware.htm A Go Links **
V| fgh Searchweb ~  §3  EH 11 blocked [ options
U.S. Environmental Protection Agency -
Aquatic Resources Monitoring - Software
Recent Addtions | Contact Us | Print Version | Search
EPA Home = ORD = NHEERL =WWED = ARM = Software
Haaesn N Software Downloads for Desigh and Analysis Packages
This infarmation supports GRTS designs, computational options, and analysis software. The software packages are
Introduction written in 3-Plus and R languages (R is a free statistical package). See Yersion Motice.
Process Overview Users Guide for B psurvey.analysis, version 2.6 Probability Survey .
Data Analysis Functions (3/31/05) Download B Guide 2.6 (pdf 16KB)
g Users Guide for S-PLUS psurvey.analysis, version 2.6 Probabilit .
Analysis: How to el Ly p ¥ ysIs, ¥
= Survey Data Analysis Functions (3/31/05) Download 2_FLUS Guide 2.6 (pdf 7KE)
Changes2 B, psurvey. analysis Yersion 2.6 (3/31/05) Download changes?.B (pdf 11 KE)
R libraries for probability survey population estimation, “ersion 2.6 (3/31,/058)
psurvey.analysis_2.6.zip (zip 194 KB)
S-Plus libraries for probability survey population estimation, version 2.5 (12/31/04)
S-PLUS B.0: psurvey analysis_2.6.5-PLUS B.0.zip (zip 755KE)
Great Rivers S-PLUS B.1: psurvey.analysis_2.6.5-PLUS B.1.zip (zip 755KE)

|£

I@ ‘ﬂ Local intranet
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Install from local zip file

I R Console
File: Edit Misc NEEEEGEE Help

Load package...

E ot Copyric  sor cRAM mirrar... F Statistical Computing
Version 2.3
IZBN 3-900C

Select repositaries. ..
Install packageds), ..

, IUpdate packages... |
F i= free = UTELY IMNO WARRANTTY.

b bRV W[ Tnstall packagels) From lacal zip files. r certalin conditions.

Type 'licengE( OF "IICEICE (™ I0f dIStribution details.

Natural language support but runhing in an English locale

F iz a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite E or R packages in publications.

Type 'demol)' for somwe demos, 'helpi()' for on-line help, or
'help.starc () ' for an HTHML browser interface to help.
Type 'gi)1' to quit E.

> 1
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Find the saved zip file and click open: That installs the library!

Select files

@ Desklop
My‘ Docurents
i ﬂ My Compuker

by Recent ‘HM';.-' Mebwork Places
Diocuments 72 MS Qutlook Files
ICIMWOME Spatial Sampling Workshops

I psurvey, analysis

Diesktop ) psurvey, design
)R User Manuals

. CIR(DICaon
,> ) Trends
of l2626xtolsennn

by Documents

e Local Disk (F)
EElsp 0.8-14.zip

g:' spsurvey 1.0.zip

by Cornputer

-
Q File name: speurvey_1.0.zip | Open

My Network  Files of type: Zip files [ zip] | Cancel
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Begin Survey Design or Analysis
for a Project using R

Create a new folder for the survey design or survey analysis task
Recommend create a sub folder named “Original Data”

= Place any original data files in this folder

= Never change these files
Double click R desktop icon or quick launch icon to start R
Under R File menu,

= go to Change Dir

= Browse to find your project directory

When done using R, exit and respond YES when asked if want to
save workspace.

When want to start R again to work on this project, go to project
folder and open “.RData” file. This will automatically set R to use
your project directory
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Load spsurvey every time start R If doing
survey design or survey analysis
S=1ES

. base
R i3 free = s cpan miror UTELY NO WARRANTY. el
class
Tou are wel Select repositaries. .. t certain conditions. cluster
Type 'licern Tnstall packagefs'. . tribution details. E;:;Zits
Natural 1 Update packages. inn an English locale grgphl_u:s
Install packageds) from local zip files.. g:idewces
E iz a colladorative project with many contributors. KernSmoakh
Type 'contributors()' for mwore information and lattice
'citation()' on how to cite R or R packages in publications. MASS
methods
gy
Type 'demo()' for sowme demos, 'help()' for on-line help, or rilrre
"help.start()' for an HTHL browser interface to help. nnek
Type 'gi)' to guit R. ;part
] sEatial
[Previouzsly saved workspace restored] SEHHES
= local ({pkg <- select.listi(zort(.packages(all.availakble = TRUE))]) skats
+ if(nchar (pka)) librarvipkg, character.only=TRUE] }) :tu‘ir'fi:al
= local ({pkg <- select.listi(zort(.packages(all.availakble = TRUE))]) bl
+ if(nchar (pka)) librarvipkg, character.only=TRUE] }) tools
» utila::imenulnstalllocal() utils
Error in install.packages (choose.files("", filters = Filters[c("zip",

no packages were specified

(04 ] ’ Zancel

> 1

[
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Windows Topics
* File Associations: Control Panel

Folder Options

| General | Wiew | File Tupes | Dffing Files |

Reaqistered file bypes:

Extenzions  File Types -~
S5 System file
AT Tirr-R
|=)] TAB T4E File
TAR UltimateZip T ar File

# TBC  ActiveTcl Script =
TBZ UltimateZip TarBLip2 File
rﬁ?‘T =] LIhirm = b= T e 0770 Cil-. :

Hew ] [ Delete ]

Details for 'TAR' extenszion

Opensz with: Microzoft Office Excel

Files with extension 'TAB' are of tppe 'TAB File'. To change
zettings that affect all 'TAE File' files, click Advanced.

(] ] [ Cancel Spply
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Executing Commands in R

» Three options to execute commands in R

= Type commands in console window
» window automatically opens when start R
o Commands execute when hit “Enter” key
= Use script window in R
» Under File menu either create New or Open existing script file
* Type commands in script window
* To execute commands, copy and paste into console window
* Close window and save to project directory
» Use saved script file when want to continue work on same project
= Use another text editor program
* Type commands in editor
» Copy and Paste into R console window
» Advantages of R script window or text editor approach
= Can save all your commands in both cases

= Some text editors recognize R language and structure making it easy to
locate errors (e.g. Tinn-R)

= Redo the analysis if change data with little extra work
= Can set up an example analysis and use as template for other analyses
= Aid in QA for analysis process
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Integrating R and Tinn-R

Reui Configuration Editor,

e Install R
e StartR

e Under R Edit Menu select GUI
Fant ‘CnurierNew v| [#] TrueType only size style preferences

Console rows columns Tnitial left EI tap EI o Change to S D I from M D I
set options{width) on resize? buffer bytes lines ° Save Chang e i n EtC fo I d er:

Poger tons coumns located under Program Files; R
Graphics windows: initial left kop EI fOIder, R 230 fOIder

e QuitR

Single o multiple windows (7 MpI ()30 MDT toolbar MO statusbar

Pager style (%) mulkiple windows () single window

Console and Pager Calours

Background Output bext Liser input Titles in pager L4 I nStaI I T INN- R
wheat3 Mavajowhited A purple3 DarkCrchidd A .
wheat4 Navajowhited purpled DiarkCrchidd i Py -
by Start Tinn-R

o J (e JCm ] o J (o]
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Things to be aware of

Column names may be modified in R
= “blanks” will become “.”
= Unusual characters will become “.”

= Unusual character at beginning (e.g. %), will change to “X.”
Blanks in spreadsheet will be turned into missing data

“NA” In spreadsheet will be interpreted as missing data,
except when column is character

Everything after “#” is ignored. Can be overridden.

Reading a “csv” file may result in unanticipated results if
columns contain “,” in character fields (use “tab” delimited
Instead)
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