225:166 What R is
Computing in Statistics
e “an integrated smite of software facilities for
Introduction to R data mampulation, calculation, and graphics

display” (An Introduction to R, Venables,
Ripley, and the R Core team)

Lecture 5
September 4, 2000 — data handling and storage capabilitios
— operators for calenlations on arrays and

matnces
Kate Cowles

374 SH, 335-0727 — data analysis tools
keowlestistat. niowa.edu — praphical capabilities
— programming language

— planned and coherent system

a 4
e an implementation of S language e advantages of 5
— 5 language was developed at AT&T-Bell — extendible
Liabs * users write new functions in S language
* first version 1976 just as developers do
— 5-Plus is a commercial version of S (begin + excellent documentation for adding func-
i 1987) tions to system
+ sold and supported by Insightful Corp. * users can create their own data types
« QUL * huge international community of users
+ many formats supported for graphics ex- constantly contribute new capabilitios
port and data input/output # contrast with SAS
#runs on Windows, UNIX, Linux (not -very hard to write new SAS proce-
Macintosh) dures

- users write in different language (SAS
macro or IML) than developers
— high-level language
*only a few commands required to do
complex things



¥
o

— language is connected to data while exe-
cuting

example (from Statistical Computing and
Graphics course notes by Frank Harrell)

if(is.factor(x) | is.character(x) |

(iz.pumeric(x) & length(unique(x}} < 20))
table (x) else guantile(x)

computes quantiles of x if x 13 mumeric and
has at least 20 distinet values, requency
table otherwise

— object-orented

* fower commands to learm becanse the

same command can be apphed to dif-
ferent types of objects

— Harrell: “best scientific graphics available”

# Harrell: ¥SAS graphics are ugly, inflexa-

ble, have poor defaults, difficult to pro-
gTam’

Starting and running R interactively
on Linux

e recommmendation: use a separate subdirec-
tory for each major project you do with R

e in a terminal window, get into the desired
subdirectory and start R by entering

R

e R commands may be 1ssued interactively

e to qut

q()

— follow prompts as to whether yon want to
save workspace

— if you don't save it, any new objects (data,
functions, results) created during the cur-
rent R session will be lost

R

e international team of statisticians started de-
veloping R in early 1990°s

—to provide open source alternative to S5

Plus

— to provide 5 implementation on Linux (not
supported by 5-Plus then)

e casy to download and install from web sites
e excellent documentation

e uscr-contributed hibraries called packages ex-
pand capabilities

e runs on Windows, UNIX, Limzx, Macintosh
e no GUI on most platforms

e fower data import/export capabilitics than

S-Plus

— although add-on packages provide more

— no export specifically to Powerpoint

Starting and running R interactively
on Linux

e strongly recommended to use a separate sub-
directory for each major R project. You might
want one subdirectory for your homework as-
signments, and another for your group project.

e begin by creating the subdirectory
e copy In or download any needed data files

e then mvoke R in that subdirectory

[kcowles@p-1nx402 "]§ mkdir examplesl66
[kcowles@p-1nx402 "]§ cd examples166
[kcowles@p-1nx402 ~/examples166]§ 1ls -a

[kcowles@p-1nx402 ~/examples166]§



Reading in data from external files

e Usc Firefox to download Cars . dat from “Datascts”
scection of course web page into this directory.

[kcowles@p-1nx402 ~/examplesl66]1§ 1s
Cars.dat

e Use a text editor to look at this file. Note
that the separators between columns are tabs
(You can tell because the cursor jumps) and
that the decimal point in numbers 15 indi-
cated by periods.

¢ We need to read this file into an object in
R to analyze 1t. R has several functions that
read in data files in different formats.

e We will use R's built-in help facility to figure
onut which one to usc.

LB

* help{read.delim}

raad. table package:utils R Docomentation
Data Input

Description:

Reoads a file in ctable format and Creaces a data frase from 1t,
with cases corresponding o lines amd varlables to fields in the

file.
UsaFe:

read.table(file, hoador = FALSE, sep = "%, gQuodas o a8
dec = "%, rov.namss, OOl . OaEmes,
as.is = IstringeAsFaciors,
Ba.strings = "NA®, colClamses = HA, aross = -1,
skip = 0, check.names = TRUE, 1111 = !bBlank. 1ines. skip,
strip.whice = FALEE, blank.lines.skip = TRIE,
CommeEnt . char '
allowbscapos FALEE, flush = FALEE,
BLringshksFacLors defanlt. scringsksFactors(l,
cnCoding "unknoun® i

road.cewiflle, header = THIE, =op "% guote="yT", dec=".",

Ti11 TRUE, comment.char="", ...}

read. cevZ{file, boader = TRUE, sep = *.%, Quote="\*", dec=","%,
Ti11 = TRUE, commsent.char="%, ...}

road. delim(file, hoador = THIE, =op = "\&%, Quote="%"%, doc=".",
T1l1l = THUE, comment.char=**, ...}

road . deliwZ(file, header = THIE, sep = "Wt", guote="%"", dec=",",
f111 = TRUE, commcol.char="", ...}

....... Iots of additlonal detadl ...... ..

|kcouwlos@p-1nrdlZ ~focramplos]6E]R H

R wersion 2.7.1 (2008-05-23)
Copyright (C} 2008 The R Foundation for Statistical Computing

1ZEN 3-00005L 1050

E iI= free sofvware and comos with AESTLUOTELY BO WARRANTY .
Yoo are welcome to redistribote it mmder certain coodiclons.

Type “llcense{}" or *licemced)}’ for distriboiion detalls.
Eatural languape support but runnlng in an English locle

E 15 a collaboratlve project with masy concribotors.
Type “concributors(}" for sore Inforeatlion amd

'‘cltation{])’ on how to cite R or R packages in publicatioms.

Type “domo{)' Tor soms demos, Thelpl(}® for om-1ine help, or
'belp.starci]' for an HIML browser imterface co help.

Type “qi)’ to gult R.
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# Cars <- road. delim(®Cars. das®) # «- 15 asslpnEont operaLor
* striCars) f find out strecture of the object
'data. framn' : 38 ohs. of B varlables:
¥ Councry : Factor w/ & lovels "Fragoo®, "Cormzmy”,..: 6 6 6 66 4 4 626 ..
¥ Car : Factor w/ 38 lovels "AMC Comcord DVL®,..: & 21 11 12 B 34 14 1B 2 35 ...
¥ MPC comm 15.9 156 15.% IBE.B 30 7.6 I.Z 30.9 20.3 1T ...
¥ Welght D oum 4.35 4.0 36D 304 205 ...

% Drive Racio : omm 3.¥3 2.26 I.b& 2.45 3.7 3.0% 3.B4 2.327V 3.9 3.6 ...

¥ Horsepower - lmt  I8GL 143 13& |BD EE 0L OF Th 102 13 .

¥ Displacemcnt: imt 350 351 367 360 98 134 110 106 130 1&3 ...

¥ Cylindors it 88388444466 ...
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