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R was inspired by the S environment which has been principally developed by John Chambers,
with substantial input from Douglas Bates, Rick Becker, Bill Cleveland, Trevor Hastie[1, 2], Daryl
Pregibon and Allan Wilks.

The R Series
Statistics
and Computing
W.N. Venables > John M. Chambers
B.D. Ripley PROGRAMMING
WITH DATA

Software for
Data Analysis

A Guide to the S Language

[

John M. Chambers
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https://channel9.msdn.com/Events/Speakers/richard-becker
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e

R was initially written by Robert Gentleman and Ross Ihaka also known as “R & R” of the
Statistics Department of the University of Auckland.

e Robert Gentleman joined 23andMe in 2015 as VP of computational biology
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e R Development Core Team (Since mid-1997):

1. Uwe Ligges (CRAN B &S 5)

Paul Murrell (grid EIfE & 5614 A [3])
. Brian Ripley (MASS fufE# [4])

. Deepayan Sarkar (lattice fufE# [5])
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1. EZEEEER

Ris GNU S, a freely available language and environment for statistical computing (4titi+#) and
graphics (ZiHEF)

R provides a wide variety of statistical and graphical techniques: linear and nonlinear modelling,
statistical tests, time series analysis, classification, clustering, etc.
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Paul Murrell

If you imagine that this pen is Trellis, then Lattice is not this pen.
-- Paul Murrell (on the difference of Lattice (which eventually was
called grid) and Trellis)
DSC 2001, Wien (March 2001)

Have you ever wanted to write a book, but not known where to start? Now is
a very good time to jump in, because there is currently a very simple
recipe for success: just put R in the title and you will have to beat the
publishers off with a stick!
-- Paul Murrell
ASA Statistical Computing & Graphics Newsletter 17(2) (November 2006)
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Barry Rowlingson

I'd like to prefix all these solutions with 'Here's how to do it, but
don't actually do it you crazy fool'. It's on a par with redefining pi, or
redefining '+'. And then redefining '<-'. These techniques have their
proper place, and that would be in the currently non-existent obfuscated R
contest.
No, the R-ish (iRish?) way is to index vectors from 1. That's what the R
gods intended!
-- Barry Rowlingson (in a discussion how vectors in R could be indexed
starting from 0)
R-help (March 2004)
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Brian D. Ripley

To paraphrase provocatively, 'machine learning is statistics minus any
checking of models and assumptions'.
-- Brian D. Ripley (about the difference between machine learning and
statistics)
useR! 2004, Vienna (May 2004)

Let's not kid ourselves: the most widely used piece of software for
statistics is Excel.
-- Brian D. Ripley ('Statistical Methods Need Software: A View of
Statistical Computing')
Opening lecture RSS 2002, Plymouth (September 2002)
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Peter Dalgaard

The documentation level of R is already much higher than average for open
source software and even than some commercial packages (esp. SPSS is
notorious for its attitude of "You want to do one of these things. If you
don't understand what the output means, click help and we'll pop up five
lines of mumbo-jumbo that you're not going to understand either.")
-- Peter Dalgaard
R-help (April 2002)
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Douglas Bates

Zhu Wang: I am trying to create a library which uses some Fortran source
files [...]
Douglas Bates: Someone named Martin Maechler will shortly be sending you
email regarding the distinction between 'library' and 'package' :-)
-- Zhu Wang and Douglas Bates
R-help (May 2004)
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For the S system, which has forever altered the way people analyze,
visualize, and manipulate data .... S is an elegant, widely accepted, and
enduring software system, with conceptual integrity, thanks to the
insight, taste, and effort of John Chambers.
-- Association for Computing Machinery
ACM/Software System Award citation (1998)
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Roger Bivand

Roger S. Bivand
Edzer Pebesma
Virgilio Gémez-Rubio

Applied Spatial
Data Analysis

with R

Second Edition

[ 1: Applied spatial data analysis with R 16/48
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Hadley Wickham

[# 2: Hadley Wickham

http//hadleynz/ 18/48


http://hadley.nz/

Hadley Wickham

The R Series

Advanced R

Hadley Wickham

Elegant Graphics for Data Analysis

Hadley Wickham

) Springer
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John Chambers Award

e 2017, Carson Sievert plotly
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John Chambers Award

e 2017, Carson Sievert plotly

e 2016, Tong He (fafii) , Tiangi Chen (K77 and Yixuan Qiu (GBR1G%F) XGBoost
e 2009, Yihui Xie (i#5#) animation

e 2006, Hadley Wickham reshape and ggplot

e 2004, Deepayan Sarkar lattice

e 2003, Daniel Adler rgl
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Using R packages and education to scale Data Science at Airbnb

500k top Airbnb trips

created in R with ggplot2

[ 4: Ricardo Bion https://github.com/ricardo-bion/medium visualization



https://github.com/ricardo-bion/medium_visualization

R R R4S
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Flat map great circle animation example

WA

e Matthew Leonawicz
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https://leonawicz.github.io/

Flat map great circle animation example

WA

e Matthew Leonawicz
e https://leonawicz.github.io/
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R Markdown i Jupyter JL51k

e R+ Markdown + Knitr + RStudio(IDE)
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ggplot2 M) |

[1] "ggalt"

[4] "ggbio"

[7]1 "ggCompNet"
[10] "ggdendro"
[13] "ggedit"”
[16] "ggenealogy"
[19] "ggformula"
[22] "ggguitar"
[25] "ggiraph"
[28] "gglasso"
[31] "ggm"

[34] "ggmosaic"
[37] "ggplot2"

"gganimate"
"ggBrackets"
"ggcorrplot"
"ggdmc"
"ggeffects"
"ggExtra"
"ggfortify"
"gghalfnorm"
"ggiraphExtra"
"gglogo”
“ggmap”
"ggnetwork"
"ggplot2.SparkR"

"ggbeeswarm"
"ggChernoff"
"ggcyto”
"gge
“ggene"
"ggforce"
"ggghost"
"ggimage"
"ggjoy"
"ggloop"
"ggmcmc*
"ggparallel”
"ggplot2movies"
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www.ggplot2-exts.org

ggplot2 M) I

[40]
[43]
[46]
[49]
[52]
[55]
[58]
[61]
[64]
[67]

"ggplotFL"
"ggpolypath”
"990C"
"ggraph”
"ggridges"
"ggseas”
"ggsn”
"ggstance"
"ggtern”
"ggthemr"

"ggplotgui”
"ggpubr"
"ggradar"
"ggraptR"
"ggRoOC"
"ggseqlogo"
"ggspatial”
"ggswissmaps"
"ggThemeAssist"
"ggtree"

"ggpmisc"
"ggpval”
"ggRandomForests"
"ggrepel"

"ggsci”
"ggsignif"
"ggspectra”
"ggtech"
"ggthemes"
"ggvis"
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www.ggplot2-exts.org

ggplot2

o MGHELRHLIE (ggvis) [6]
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Pkgs <- sapply(list.files(R.home('library')), function(x)
packageDescription(pkg = x,fields = "Priority"))

names (Pkgs[Pkgs == 'base' & !'is.na(Pkgs)])
[1] "base" "compiler" '"datasets" '"graphics" "grDevices"
[6] "grid" "methods" "parallel" ‘"splines" "stats"

[11] "stats4" "tcltk" "tools" "utils"

names (Pkgs[Pkgs == 'recommended' & 'is.na(Pkgs)])
[1] "boot" "class" "cluster" "codetools" "foreign"
[6] "KernSmooth" "lattice" "MASS" "Matrix" “"mgcv"

[11] "nlme" "nnet" “rpart" "spatial" "survival" a0/
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® R Commander
File Edit Data Statistics Graphs Models Distributions

(R Dataset: || <Noactive dataset>| |/ Edit data set || [& View data se

R Script |R Markdown.

% Console
File Edit Workspace Packages & Data Window Help

]

R vercion 325 (2016-0418) — “Verz, ery Securs Dishes
Coppmiche (€) 2016 The R Foundorion o Seatistical Computiog
Plackorn: <59 Simvoiruingriz/iss (34-bie)

R i fren softrare and comes vith NBSOLITELT 0 FARRAITY

Tou sre veloome to redistribute it under certain conditiens.

e Licenze)’ ox licemeel) for dizeribution decsile

i nany coneibuters

[ ——

“cicationl)” o hor €0 cite B ox B packages in publications

Type *denal)” o seme demon, halp() fox cxcline help, o=
bty ceare() for an AL
190 al)" to qit R

bromser interface to halp.

Loading samired packoge: J68
Loading xequired packsge: Tove
Loading xeguived package: Javsid
Loading xemired packsge: iplers
ceacting heepd help server . done

H 6o YE O ad

R R Console (64-bit) -0
File Edit Misc Packages Windows Help

\Usersf§statCloud\Documents\R\win-library\3.$
"R_HOME=C:/PROGRA~1/R/R-32~1.5"

"R_ARCH=/x64"
"R_LIBS=C:/Users/StatCloud/Documents/R/win-library/$
"R_LIBS_USER=C:\Users\statCloud\Documents/R/win-1ib$
Program Files\Java\jrel.8.0_60/bin/java.exe" -cp "C$

® R Data Miner - [Rattle] =&
Project Tools Settings Help © Rattle Version 4.1.0 togaware.com
® 8] El a | B < ‘ [ a R
Execute New Open Save Report  Export Stop. Quit

Datz |Explore| Test| Transform| Cluster| Associate | Model | Evaluate | Log

Source: ® Spreadsheet © ARFF 0 ODBC O R Dataset O RDatafile O Library O Corpus O Script

Filename: | (None) ] separator:|, |

Oeartition [70/15/15 | seed: |42

Decimal: . | ¥ Header
Z view |[edit

Target Data Type

@input @lgnore Weight Calculator: S Auto ) Categoric O

Welcome to Rattle (rattle.togaware.com) .

Rattle is a free graphical user interface for Data Mining, developed using R. R
is a free software enviromment for statistical computing and graphics. Together
they provide a sophisticated enviromments for data mining, statistical
analyses, and data visualisation.

See the Help menu for extensive support in using Rattle. The book Data Mining
with Rattle and R is available from Amazon. The Togaware Desktop Data Mining
survival Guide includes Rattle documentation and is available from
datamining.togaware.com

Rattle is licensed under the GNU General Public License, Version 2. Rattle
comes with ABSOLUTELY NO TY. See Help -> About for details.

Rattle Version 4.1.0. Copyright 2006-2015 Togaware Pty Ltd.
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# Merge the departures data set with the original deta set that contains that lattitude

S and longitude of sirperts

airports_vith_departures - merge(airports, departures, by.x = “I0%, by.y = “sourceAirportID’)

# Tooltip colum contains tosltips for each sirport that gives its na

departures < %
iy mwm...«..wuu 1= mr) %
o by

atrparta it depart

merge(sicports, departures
ot uith_departurestiooltis < seintf (e (Kb K1t

(code)

sirorts_uith departurssiicoltip < srintf(%s (55 K00

Sirports_uith_departurestdeparturas)

* Radivs colom s te sqare ot o the sk of dartes

s, byx =

¥V & [ sktaunen €t

RPactage Manager

Avalable Instaled  Loaded  sesrcn

s sonadois

163001

Lo 13X =

® Comtone Mutigimens 143 X =

> w1 p— 4
Essypreamgpostasers ! X i e
base Latestversion: 324

© nenememcnge 2

-, basesdenc T TheR e dage
2 Toos orboes excor "3 X

- bsmatrix i Base R nctions.

© Routines forsoceoia

suggests:

o e Ueense: PatorR324

O Ko orsectoror M2 X L1

[

.
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barpons 807005 of 2vaabies A @ domtame st
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» 3212343670310,
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wn Naoza”

w1 ort Moresy acsons
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R version 3.2.5 (2016-04-14) -- "very, Very secure Dishes"
copyright (c) 2016 The R Foundation for Statistical Computing

Platform: x86_64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'Ticense()' or 'Ticence()' for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()’ for more information and

‘citation()" on how to cite R or R packages in publications.

Type 'demo()’ for some demos, 'help()' for on-Tine help, or
p.

‘help.start()’ for an HTML browser interface to help
Type 'q()’ to quit R.

> Tibrary(ggplot2)

Find out what's changed in ggplot2 at

http://github. com/had'\ey/ggp'\otz/re'\eases

> data(speedski, package = " -

> ggplot(speedski, aes(x
geoMistogram(binwidth
facet_wrap(~sex, nco’
theme (Tegend.positior

Tibrary(ggthemes)

) +ylab
none™)

geom point() + theme(legend.position="bottom") +

scale_colour_colorblind()

+
+
+
>
> ggplot(iris, aes(Petal.Length, Petal.width, color=species)) +
+
+
>

peed, f1'|'1—55x)) + x1im(160, 220) +
.5 + x'lab("speed Ckm/hr)™) +
o

Environment  History.

@ B mporDaesets |

% Globa Envonment -

Data

ospeedski
Rank : int

Bib : int 61 59 66 57 69 75 67 58 62 56 ...

FIS.Code :

:int

Nation : Factor w/ 14 levels "AuT","BEL

Fies Piots Pacages Help Viewer

@ 2

25+

Petal Width

: Factor w/ 91 levels "ABRAHAMSSON Mats.

Hegot- | 0] % woisn | @

R project lone) «

91 obs. of 10 variables
12345678910...

int 7039 7078 190130 7178 510089

1979 1987 1985 1979 1970 1993 197.

i
Petal Length

Species ® setosa * versicoor * virginica
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inn-R - [Untitled1*]

|Da-

LE|B&|oC

|a@%E

Fle Project Edt Format Merks Insert Search Options Encodng Toos R View Window

|l¢2le®

mPy

=10l
—l8]x|
|22 p 2| |[rrowsT7]|

Web  Help

ha B

]

@D
a

< > ||

<<setup, includesFALSE, cac
Wisc | Wartup | Resuts | Soel | Database Tibraryiknier)
Explorer | cara | NGRS | # set global chunk options
opts_chunksset (fig.pat|
alem2|o | =rnorn(18))
42 ;ig':ﬁg" 0.1449583 0.4383221 0.1531912
Argenina = g 1.0849426 1.9995449 -0.8118832
0.1602680 0.5858023 0.3600880
Austral =
s “"’UMS(:?E%:SZS“’Q" AT, -6.0253084 0.1508809 0.1100824
Belgium ) - 1.3506812 -0.3269946 -0.7162819
1.8097690 0.5084011 -0.5274603
Canada
Chie \title{A Minimal Demo of kn: —
China \author {Tinn-R Team (based ¢ el §5§7m
Colombia \maketitle = 2o
Caech Republic R )
Denmark var(x
To generate the HTML output
S The associated shortcut is: [1] ©0.6217067
Estonia
France You can test if \textbffknii [
Gemany | | | o|| gst started wath some boran T O e
2] < > gl . _ sqrt(var (1f (is.vector(x)) x else as.doub
Name Tiy = :;2“;;;2&;23‘;’"»’ bytecode: 0x000080028860736>
¥ Breci (8] heus ot <environment: namespace:stats>
Brail (PR) Curiiba mean(x)
Brazi () i de Janeio var(x)  meand
Brazl (5P 1) Sa0 Palo @ 5 L
Brazil (SP 2) Piracicaba - T
- <bytecode: 0x0000000014342030>
[Center for Comp. Bic. at Universidade Estadual e Santa Cruz ::z ;;;f;;iﬂs:;cziu;sgﬁ[; <environment: namespace:base>
[pttp:/inbegib.uesc brjmirrors/cran/
lbr <<boring-plots, fig.width=4, =
Defoult: http:/ /nbogib.uesc.br/mirrors/ cran] TSN RS NS |
Anst | win_|1/87: 10 [dting  Normal | [Rhotieysactive R -> TCP/IP [stats] | <rmorm>

[2lmrmg|a
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help.start()

Statistical Data Analysis R

Manuals
An Introduction to R The R Language Definition
Writing R Extensions R Installation and Administration
R Data Import/Export R Internals
Reference
Packages Search Engine & Keywords

Miscellaneous Material

About R Authors Resources
License Frequently Asked Questions Thanks
NEWS User Manuals Technical papers

Material specific to the Windows port

CHANGES up to R 2.15.0 Windows FAQ a4las
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[1] Material from the book’s webpage, R port, and packaging by Kjetil B Halvorsen.
ElemStatLearn: Data Sets, Functions and Examples from the Book: ” The Elements of
Statistical Learning, Data Mining, Inference, and Prediction” by Trevor Hastie, Robert
Tibshirani and Jerome Friedman, 2015. R package version 2015.6.26.

[2] Gareth James, Daniela Witten, Trevor Hastie, and Rob Tibshirani. ISLR: Data for an
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