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* 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
 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
Analysis

Needed way to provide statistical estimation algorithms to states and
tribal nations

No existing statistical software has the algorithms (at least not all)
required

States & tribal nations limited ability to purchase any recommended
commercial statistical software

R is free, easily installed, and usable with training
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Acquiring and Installing R
Use web browser to access http://cran.us.r-
project.org/

) The Comprehensive R Archive Network - Microsoft Internet Explorer ;lglﬂ
Fle Edit Wiew Favorites Tools Help ‘
“Back v = v @ (2] & | Qoearch GFavorites ivedia 4| B~ S wl ~ 5 &

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

re

-

The Comprehensive R Archive
Network

CRAN 7| Frequently used pages

Mirrors

What's new? : ; ; : : —

Search Precompiled Binary Distributions

about R Base system and contributed packages. Windows and Mac users most

R Homepage likely want these versions of R.

Software - + Linux

R Sources . ) )

RS ¢ MacOS X (10.2.x and above) This version of R for the Mac is

Package Sources actively maintained.

Other o MacOS (System 8.6 t0 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.

Dccumentatlon ]

L _|_I + Windows (95 and later)

d | [
] [ [ ] e internet Yy
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Click on base

<3 The Comprehensive R Archive Network - Microsoft Internet Explorer

e =L l
@Back < @ = @ @ \{h pSearch ‘E:‘\?Favorites *Media v@ B- .:_”__% E |_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.rw2001 for instructions
Click on rw2001.exe to download

2l The Comprehensive R Archive Network - Microsoft Internet Explorer - e
Tools  Help ?

Eile Edit  WYiew

Favarites

@Back < Q @ @ (:j pSearch *Favorites *Media @ Bv _i_; E I_‘J ‘3

Address @ http:ficran.Fhere.arg)

~| Gn | Links

»

Google - | v| Bpseachweb - §2 | Ehitiblocked 5| coorl | B options
R-2.0.1 for Windows
This directory contains a binary distribution of R-2.0.1 to run on Windows 95, 98, ME, NT4.0, 2000 and
XP on Intel/clone chips.
CRAN Patches to this release are incorporated in the r-patched release.
Mirrors
TWhat's new? A build of the development version (which will eventually becoime the next major release of R} is available
Qearch in the r-devel release.
About R In tlhis directory:
R Homepage ) ) ) T
README. w2001 Installation and other instiuctions.
Software CHANGES New features of this Windows version.
W NEWS New features of all versions.
ﬁ w2001.exe Setup program (about 23 megabytes). Please download tlus from a mirror
ngl_:— near you.
—— This corresponds to the file named SetupR.exe in pre-1.6.0 releases.
Documentation mini Collection of diskette-sized files. Again, please download from a mirror.
Manual old The previous release.
1“14"\ = md S sum txt md3Ssum output tor the setup program. A Windows GUI version of
Contributed md3Ssum is available at http/sww.mdSsunumer.org/; a Windows conunand b
Newsletter line version is available at http://www etree.oreg/mdScon.html.
Please see the R FAQ for general mformation about R and the R Windows FAQ for Windows-specific
information. including upgrade advice.
£ i | 3 o
@ ‘ Internet
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Documentation on Using R

A The Comprehensive R Archive Network - Microsoft Internet Explorer

File Edit Wiew Favorites Tools  Help .-
@ Back - -J @ @ \f_h p Seatch "?';n'\? Fawarites e Media @ &2 - “*_\ﬁ \_J .‘3
Address |@ http: ficran.Fherc.org) V| Go | Links
Googlev | Vl f§5: Search Web - @ & 11 blocked EnutoFill EOptions y
The R Manuals E
edited by the R Development Core Team.
Current Version: 2.0.1 (November 2004)
CRAN _
WV E T The tollowing manuals for R are downloadable as PDF files:
What's new? . . o .o . .
Search o An Introduction to R is based on the former "Notes on R", gives an introduction to the
E— language and how to use R for doing statistical analysis and graphics. [browse HTML |
About R download PDF ]
R Homepage o . .
¢ A draft of The R language definition documents the language per se. That 15, the objects that
ey e it works on, and the details of the expression evaluation process, which are useful to know
R Sources when programming R functions. [browse HTML | download PDF |
R Binaries o . .
Packaces « Writing R Extensions covers how to create your own packages, write R help files, and the T
Other— foreign language (C, C++, Fortran, ...) interfaces. [browse HTML | download PDF |
Documentation « R Data Import/Export describes the import and export facilities available either in R itself or
Manual via packages which are available from CRAN. [browse HTML | download PDF ]
%ibu ted « R Installation and Administration [browse HTML | download PDF ]
Newsletter ¢ The R Reference Index containg all help files of the R standard and recommended packages in
printable form. [download PDF, 12MB]| v
@ http:ffcran. fhore.orgfindesx, html 0 Intermnet
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Installing R

« Save the downloaded file to the desktop

« Uninstall any previous versions of R, if any

» 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

« Note documentation is available from Help Menu
= Manuals
= Html help

IR RGui - |EI |i|

Fle Edit Misc Packages Windows | Help

EEOEEEEE | |

FAG on B for Windows ;|

E : Copyr ight 2 D DB . The E [""1-5r||_]a|5; AR IﬂtI'OdLJCtIOﬂ toR

i —11-% R. Reference MManual
WVersion 1.8.1 {(2003-11-=% R functions (text)...

Herml hel R Data Import/Export

E iz free software and cc Search l:)el R Language Marual
You are welcome to redist P Writing R Extensions
Type "license() " or "lice apropos... tion detalls.
E is a collaborative pro-_ About ibutors.

Type "contributors{) " for more information and
"citation{) " on how to cite R in publications.

Type "demo ()" for some demos, "help() ' for on-line help, or
Thelp.start({)} " for a HTML browser interface to help.
Tvpe "qgi) T to quit R.

= i |
] > 4

|R 1.8.1 - A Language and Ervironment 4
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Accessing Help on commands: base and
packages

<} The R Language - Microsoft Internet Explorer - ||:| |i|

File Edit Wiew Favorites Tools Help

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

Address |1 C1\Program Files\Ryrw 108 Lidocihtmbywin. it ~| @co ‘ Links >

@v

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

Fle Edit View Favorites Tools  Help

Qe - @ - @ @ (h p Search k‘:/r\\? Favorites @Y Media  2) B - .‘{:‘; m - )3
Address | €7 Ci{Program FilesiRirw2001|docthimlipackages. himl vIiB e ks ?
Google - | v| @oseachweh - g3 Ehiitlocked 2] aveoril | [ options

Package Index
D

base The R Base Package

boot Bootstrap R (S-Plus) Functions (Canty)

clagg Functions for Classification

cluster Functions for clustering (by Rousseeuw et al.)

datasets The R Datasets Package

foreign Read Data Stored by Minitab, S, SAS, SPSS, Stata, Systat, dBase, ...

graphics The R Graphics Package

gDevices The R Graphics Devices and Support for Colours and Fonts

arid The Grid Graphics Package

KemnSmooth Functions for kernel smoothing for Wand & Jones (1995)

lattice Lattice Graphics

MASS Main Package of Venables and Ripley's MASS

methods Formal Methods and Classes

mecv GAMs with GCV smoothness estimation and GAMMSs by REML/PQL

nlme Linear and nonlinear mixed effects models

nnet Feed-forward Neural Networks and Multinomial Log-Linear Models -

psurvey.analvsis Probability Survey Analytical Functions

RODBC ODBC database access

rpart Recursive Partitioning

spatial Functions for Kriging and Point Pattern Analysis

splines Regression Spline Functions and Classes s
&] ' My Computer
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3 R: Probability Survey Analytical Functions - Microsoft Internet Explorer,

File Edit Wiew Favorites Tools Help

@Back - 'k-) @ @ \/_;j pSearch *Favorites wMedia @ Bv .,{_; |£| - |_J .‘3
Address |@ Ci\Program Files\Rirw2001Yibrarypsurvey . analysisihtmil00Index, html v| EJ o | Links *

GOOS]C @ | V| 5 Search web - @ £ 11 blocked E AutoFill E Options 49

Probability Survey Analytical

Functions

DO

Documentation for package psurvey.analysis'
version 2.6

Help Pages
adjwet Adjust Initial Survey Design Weights
cat.analvysis Categorical Data Analysis for Probability Survey Data
category.est Category Proportion and Size Estimates
cdf decon Cumulative Distribution Function - Deconvolution
cdf est Cumulative Distribution Function - Estimation
cdf test Cumulative Distribution Function - Inference
cont. analysis Continuous Data Analysis for Probability Survey Data
S Convert Coqrdinates from Latitude/Longitude to the Equidistant, Cylindric
= Map Projection
psurvey. analysis Create an Object of Class psurvey.analysis
relrisk Relative Risk
total est Population Total, Mean, Variance, and Standard Deviation
write.object Write an Object to a Plot
&] 4 My Computer
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- R: Adjust Initial Survey Design Weights - Microsoft Internet Explorer

File Edit ‘iew Favorites Tools Help ﬂ‘-
@Back < -\_;l @ @ \r_b pSearch ’*‘;n'\?Favorites e'Media @ D;Ev '“:_\ﬁ |v_}| @ \_‘J .‘ﬁ
Address |@ C:\Program Files\R\rw2001Yibrarypsurvey. analysisthtmladjwgt . html V| Go Links
Google - | v| pseachweh - g3 EDitblocked 5 auorl @ options 4
o)
adjwet {psurvey.analysis} R Documentation

Adjust Initial Survey Design Weights
Description

This function adjusts initial survey design weights when implementation results in use of oversample sites or when
it 1 desired to have final weights sum to a known frame size. Adjusted weights are equal to imtial weight tumes the

frame size divided by the sum of the initial weights. The adjustment 15 done separately for each category specified in
arguiment witcat.

Usage

adjwgt {sites, wgt, wtcat, framesize)

Arguments 1
sites the logical value for each site, where TRUE = include the site and FALSE = do not include the site.

wWgt the initial weight (inverse of the sample inclusion probability) for each site.

wtecat the weight adjustment category name for each site.

framesize the known size of the frame for each category name in wtcat, which must have the names attribute set
to match the category names used in wtcat.

Value

@ Dane

'$ My Computer
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Installing psurvey.analysis Library

« Download library from ARM web site
= http://www.epa.gov/nheerl/arm/

= Library on page:
http://www.epa.gov/nheerl/arm/analysispages/techinfoanalysis.
htm

= Put zip file on desktop or in folder
 [nstall library in R using menu
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o Use latest version (2.6 currently on web)
o Key Files: Users Guide, Changes, psurvey.analysis 2.6.zip

) Software Downloads - Microsoft Internet Explorer : §|E|
File Edt Wiew Favorites Tools  Help -;,'
e Back - ) |ﬂ @ ¢ h /I__\] Search “3:1:( Favorites e Media E} [_'\: - :L ] - _J ﬁ
Address |@ V\Pea26xoray001 ywedpubl AR My analysispages!software, htm V| 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

rrdms il Software Downloads for Design and Analysis Packages
Site Map . . . . ) .

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.

Design & Analysis —
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)
Design: How to
g Users Guide for S-PLUS psurvey.analysis, version 2.6 Probabilit .
Analysis: How to el Ly p ¥ ysIs, ¥
3 Survey Data Analysis Functions (3/31/05) Download £ _FLUS Guide 28 (pdf7KE)
Download Software - :
Aquatic Resources Changes2 B, psurvey. analysis Yersion 2.6 (3/31/05) Download changes?.B (pdf 11 KE)
Estuaries
Lakes R libraries for probability survey population estimation, “ersion 2.6 (3/31,/058)
psurvey.analysis_2.6.zip (zip 194 KB)
Streams
Wetlands 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)
dicators :
I@ ‘ﬂ Local intranet
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Install from local zip file

= rRGuI — O] x|

File Edit Misc | Fackages Windows Help

E"IE_FE‘:" = I | |[ Load package... |

~ R Console Install pa-::k:ages om ZRAM. .. _ ||:|| xl
Install packageis) from local zip files... - I

R : Copyric¢ |HPpdate packages from CRAMN - Statistical Computing

Install package(s) rom Bioconductor., ., 151-00-3

) Update packages from Bioconductor
R lS free [ LS SRR NEPR L)L NN NN SN LS N N L LSS N § N R S— LLLLJu SNy e gy 3 [P " I J_I-_]-TELY NO WARRANTY-

You are welcome to redistribute it under certain conditions.
Type Tlicense ()" or "Tlicence() ' for distribution details.

Version 1f

E is a collaborative project with many contributors.
Tvpe Tcontributors() ™ for more information and
Tcitationd() " on how to <cite R in publications.

Tvpe Tdemo() ™ for some demos, "Thelpd() ™ for on-line help, oo
Thelp.start{) ™ for a HITML browser interface to help.
Tvpe Tqgiy ™ to gquit R.

> B
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» Create a new folder specific for the statistical analysis
 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 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

RESEARCH & DEVELOPMENT
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Load psurvey.analysis everytime start R

File Edit Msc | Packages Windows Help

[ Load package... |
— R Console Install package(s) from CRAM... _ _[o] x| m:guds -

Instal package(s) from local zip files... N |
. . . , mie
E : ;opyrlq Update packages from CRAN r Statistical Computis modreg
Versilon 1.! 51-00-3 e
Instal package(s) from Bioconductor,., ”:me
R is free : Update packages from Bioconductor JTELY NCO WARRANTY . s

You are welcome Lo redistribute 1t under certain conditions.

rpan

Type "license() " or 'licence() ' for distribution details.

spatial
. ' ' ' . splines

R 1s a collaborative project with many contributors. stapfun

Type Tcontributors() ' for more information and ]

"citation() " on how to cite R in publications. toltk
tools |-
s r

Type "demo ()" for some demos, Thelpi)™ for on-line help, or
'help.start{) ' for a HTML browser interface to help.

Type "q() ' to quit R. (0]:8 Cancel

> local {{pkg <- select.list{zort{.packages{all.available = T3
+ if(nchar{pkqg)) libraryipkg, character.only=TRUE) }]
> 1

«| | M 4

|R 1.8.1- A Language and Environment
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Three options to execute commands in R
= Type commands in console window
» window automatically opens when start R
» 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
e 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. UltraEdit)

= 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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+ NoteTab Light - C:'Documents and Settings*tolsemn' My DocuT — |I:I|i|
Fle Edt Search View Modify DCocument Favorites Tools Help

Fle Edit Misc Packages Windows Help L& o 5‘53@‘”|M%”¥Z|a@g‘®|&
EERCIREREEIE] jD”‘”P‘___
- r

F R Console = # File: DemoIntro.R (B
# Purpose: Demonstrate basic operation and commands in R
) ) . |c| # Programmer: Tony Olsen

E : ;opyrlght 2003, The R Foundation for Statistic|, 4 Date: January 22, 2004
Version 1.8.1 {2003-11-21), ISBN Z2-900051-00-3 !

) ) "l o# Everything following "#" sign is ignored as command
E 1z free software and comes with ABSOLUTELY NO WE 1| but printed
You are welcome to redistribute it under certain c |,
Type "license()' or "licence()' for distribution ¢

. . ) ) . : sic arithmetic T
E 15 a collaborative project with many contributor
Type 'contributors () ' for more information and

"citation () " on how to cite E in publications. 4 Bssignment operator "<-"

¥ <- 2 + 2

=

Type 'demo () ' for some demos, Thelp() ' for on-line
Thelp.start{) "™ for a HTML browser interface to hel

: r| # print contents of an object
Type "qi{)' to quit R.

|
: ®
> local{{pkg <- select.list(sort(.packages(all.ave|: # R 1z rcase sensitive: x and ¥ are not the same
+ ifinchar (pkg)) libraryi{pkg, character.only=TRUE) [, ¥ # will get error: object '¥X' not found
> # Basic arithmetic :
> 2+ 2 : # create a vector of wvalues
(1] 4 x <- c(l, 3, 4, 8, 1, 10
> I Cl =
: # calculate sum of walues in x
T =um ()
1| # If want to use sum later then assign it
‘| J_l ¥SUm <- sSum (¥} LI

|R_LB.l—ALﬁnguageandEnvamment

BFTP | @HTML | @HTMLar | #PasteClips | #RemindMe | #Samplecode | @Smiles | « [ |
| 101 | Ins [Selection size: 27 w
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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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