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Getting Started:

« R iz a free software environment for statistical computing and araphics. it compiles and runs on
a wide variety of UNIX platforms, Windows and MacOS. To download R, please choose your
preferred CRAM mirror,

o If you have questions about R like how to download and install the software, or what the license
terms are, please read our answers to frequently asked guestions before vou send an email.
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CRAN Mirrors
The Comprehensive R Archive Network iz available at the following URLs, please choose a location =
close to vou. Some statistics on the status of the mirrors can be found here main page, windows
release, windows old release,
About R ~ 0-Cloud
What is B? - i ; Rstudio, automatic redirection to servers
Contributors R/7Cran rEiidio. com worldwide
Screenshots Argenting
YWhat's new? . . . . .
EEEEE— http:Amirror feadlp. unlp.edu.ar/CRANS  Universidad Nacional de La Plata
Download, Packages hittp://r mirror mendoza-
CRAN Conicet.qob.ar? CONICET Mendoza
. Australia
Eoﬁgg;gﬁ http://cran.csiro.au/ CSIRO
Members & Donors - Ih‘rtpWcran‘ms.unimelb.edu.auf University of Melbourne
Mailing Lists Austria
Bug Tracking http:dfcran.at r-project.orgd Wirtschaftzuniversitaet Wien
Developer Page Belgium
Conferences bt/ fwmiew freestatistic s, org/crand K.U.Leuven Association
Search Brazil
Documentat ion http//nbCgib.Lesc. br/mirors/cran Center for Comp. Biol. at Universidade
WManuals Estadual de Santa Cruz
Falos http://cran-r.c3sl ufpr.br/ Universidade Federal do Parana
The B Journal http:/fcran fiocruz.br/ Oswaldo Cruz Foundation, Rio de Janeiro
%k http A wwew vps fmvz.usp br/CRANS University of Sao Paulo, Sao Paulo
ooks o . ) o '
Cortification http://brieger.e=zalg.usp br/CRAN/ University of Sao Paulo, Piracicaba
Cther Canada
http:/fcran, stat.=fu.ca/ Simon Frazer University, Burmnaby
Misc 2 hito://mirror.its. dal.cascrans Dalhousie University, Halifax 2
x 993x786
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¢ O =22 2 ANEMs =22[LEM CHREEE 2HE = UAs X2
http://cran.nexr.com 1t http://biostat.cau.ackr/CRAN/ °| &= 20| Q&L|Ct
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http://ftp.heanet.ie/mirrors/cran.r—
project.org’

HEAnet, Dublin

[taly

http:d/cran.mirror.garr. &/mirrors/CRANS Garr Mirror, Milano

http:dfcran. stat.unipd. ity University of Padua
About R |~ http//dssm.unipa. i t/CRAN/ Universita degli Studi di Palermo
What is R? Japan
Contributors http://essrc. hyogo-u.ac.jpscran/ Hyogo University of Teacher Education
Screenshots http:/fcran.ism.ac.jpd Institute of Statiztical Mathematics, Tokyo
What's new? hitp://cran md.tzukuba.ac. jp/ University of Tsukuba
Download. Packages Korea
CRAN httpi/fcran.nexr.com/ MNexR Corporation, Seoul
- https//hiogtat.cau.ac ki CRAN/ Chung—Ang University, SeoLl
R Proj ept Teneman
% Donors . . http:Afrmirror.lau.edu. b/ Lebanese American University, Byblos
W Mexico
Bug Tracking hittpisfcran itam. mex/ Instituto Tecnologico Autonomo de Mexico
Developer Page http /A wwew . est.colpos.mx/B-mirrord Colegio de Postgraduados, Texcoco
Conferences MNetherlands
Search http://cran. xI-mirror.nl/ xL-Data, Amsterdam
Documentat ion https//cran-mirror.cs.uu.nlf Utrecht University
banuals Mew Zealand
FAQs http://cran stat. auckland.ac.nz/ University of Auckland
The R Journal Norway
Wiki W httpd/cran. uib.nod University of Bergen
gzgiﬁ:a’tion Philippines
Other http://cran.stat.upd.edu.ph/ University of the Philippines and PREGINET
- Paland
Misc - http://r.meteo.uni.wroc. plf University of Wroclaw
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CRAN

Mirrors
What's new?
Task Yiews
Search

About R

Download and Install R

Precompiled binary distributions of the base svstem and contributed packages,
Windows and Mac users most likely want one of these versions of R:

« Download R for Linux
« Download R for (Mac) 05 %
» Download R for Windows

R is part of many Linux distributions, vou should check with vour Linux package
management system in addition to the link abowve.

E Homepage
The B Journal

Software
R Sources
B Binariez
Packages
Gther

Documentation
Manuals

FAQs
Contributed

Source Code for all Platforms

Windows and Mac users most likely want to download the precompiled binaries
lizted in the upper box, not the source code. The sources have to be compiled
before vou can use them. If you do not know what this means, vou probably do
not want to do itl

s The |atest release (2013-009-25, Frisbee Sailing) B-3.0.2.1ar. gz, read what's
new in the latest version.

» Sources of R alpha and beta releases (daily snapshots, created only in
time periods before a planned release),

« Daily snapshots of current patched and development versions are available

here, Please read about new features and bug fixes before filing
corresponding feature requests or bug reports.,

s Source code of older versionz of B iz available hera.

« Contributed extension packages
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R for Windows

Subdirectories:
Binaries for base distribution (managed by Duncan Murdoch). This is what you want

base . .

I to install R for the first time.
CBAN Binaries of contributed packages (managed by Uwe Ligges). There is also
Mirrors contrib information on third party software available for CRAN Windows services and
M corresponding environment and make variables.
w Riools Tools to build R and R packages (managed by Duncan Murdoch). This is what you
=8aren — want to build your own packages on Windows, or to build R itself.
About R o ) .
R Homepage Please do not submit binaries to CRAN. Package developers might want to contact Duncan Murdoch or Uwe Ligges

The B Journal

Software
R Sources
B Binariez

directly in case of questions / suggestions related to Windows binaries.

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

Note: CRAN does some checks on these binaries for viruses, but cannot give guarantees. Use the normal precautions
with downloaded executables.

Packages

Other

Documentation

Manuals
FAQs

Contributed

* 993x786
- DO EA|EH "base”, “contrib” 2|11 "Rtools” F0f MEdg =~ Q& L|CH Zt2t2 CHE1t

z2 mase wi o Sk

B base : RO| MX| D}YS CI22E WaL|Ch RS MX|BIRR 3t A2 0o|RS &
MXmYg ceec walo

B contrib: R XHO|E BE 7|50 USLICHE AFRXISO| ALBSIEA BHE 7}

package =2 Ct2ZLE gr&L|CH

B Rtools : ROJA ARBE package 2 HMZSAX & I AFBElE EFES CIREE

eE Lo

SXZ 93 base & SEFLICH
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R-3.0.2 for Windows (32/64 bit)

Download R 3.0.2 for Windows (52 megabytes, 32/64 bit)

Installation and other instructions
New features in this version

If you want to double-check that the package vou have downloaded exactly matches the package distributed by B_ you
can compare the mdSsum of the exe to the true fingerprint. You will need a version of md5sum for windows: both
graphical and command line versions are available.

Frequently asked questions

o How do I install R. when using Windows Vista?
* How do I update packages in my previous version of R?

Software * Should I run 32-bit or 64-bit R?
E Sources . . - . [ .
B Binaries Please see the R FAQ for general information about R and the R Windows FAQ for Windows-specific information.
Packages Other builds !
Other
i * Patches to this release are incorporated in the r-patched snapshot build.
Documentat ion ¢ A build of the development version (which will eventually become the next major release of R) is available in
hanuals the r-devel snapshot build.
FAQSI o Previous releases
Contributed
Note to webmasters: A stable link which will redirect to the current Windows binary release 1s
<CRAN MIRROR>/bin/windows/base/release htm.
Last change: 2013-09-25, by Duncan Murdoch
»® 993x786
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R version 2.14.1 (2011-12-22)

Copyright (C) 2011 The R Foundation for Statistical Computing
ISBH 3-%00051-07-0

Platform: x86_64—pc—mingw32!x64 (64-bit)

RE free AZEHo|Z, (FASA FEF 1YY
43% 244 2=9, AFSA 1A LS AMZESFIT &Yt
HE 29 FATAY HEAE rlicense()' EE 'licence()’ TR YFIFFHs

RE B2 FHAYYE FF Z=AEYYG

o] AM A WElA = contributors () ST YFHEH FHA L.
EE, Y rY FFAE EREE QETHY T diFgHE
‘citation() 'F  UFHFHFHA 2

tdemo () 'L YFHFH, demosE BT ST

‘help() ST 9, on-line neip’b WS,
‘help.start () ' 2 HTML HELA 5] 35 ne1p?t B YT}
gL AHEE RE FETYS
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R wersion 2.14.1 (2011-12-32)

Copyright (C) 2011 The R Foundation for Statistical Computing
ISBN 3-900051-07-0

Platform: xBG_Gé—pc—minngZ/xGé (64-bict)
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4dAF 204 =3, AFEA 1AL Azt AUt
Wz 2709 AATFAY HSAAHE rlicense()' EE 'licence()' TH UFHIAF4s
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Console Fof Y& YHHYLICE O M Folstd F2 R 2 X YHES 7|t A= I
ZEZEZ BSS B0t AU(>)E MEYLICE Y ZFEZEI > JF O EA 7|2(+) €
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HAIH ®ff R O #1 e AT XAESsS LIEHE 2= 150 & =0 MUz =&
BFe A2 22(()E 21 BAl ¥US 22 ZEZEYUCE F Bl FA|7| BRELICL

R R Consale El@

[1] "a" naan nn3m

[4] "R4" "RET "odf.x"

[7] "channel™ "o" "dev"

[10] "e.x" "ex" "n"

[13] "law.large.number™ "p.x" "pr.x"

[16] "px" "rejection™ Madx"

[19] "smp" "SumH" ngim

[22] "t3" "Es" "var.x"

o ngg

1s

[11 "ar npan np3m

[4] "R4" "RET "odf.x"

[7] "channel™ "o" "dev"™

[10] "e.x" "ex" "n" =

[13] "law.large.number™ "p.x" "pr.x"

[16] "px" "rejection™ Madx"

[19] "smp" "SumH" ngim

[22] "t3" "LE" "war.x"

[25] "=x" "xO"

>
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=i= a)tol 7El-% 5==5 TRUE

1= 7to| Cj= E=5 FALSE
Ix 28d At ITRUE FALSE
x|y x ORy TRUE | FALSE TRUE
x&y x AND y TRUE & FALSE FALSE
isTRUE(X) X 2| TRUE O{E XA} isTRUE(TRUE) TRUE

ka2 212l 720 = TEES Y=t 2 =3 2oL

> 5 <5

[1] FALSE
> 5 <=

[1] TRUE
>5 >5

[1] FALSE
> 5 >=

[1] TRUE

> 5 ==

[1] TRUE

> 5 I=5
[1] FALSE
> x <- TRUE
> Ix

[1] FALSE
> y = FALSE
> x |y

[1] TRUE

> X &Yy

[1] FALSE
> 1sTRUE (x)
[1] TRUE
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rot

AN E oojgHch) =22y AZM R 2 A3 AMESHs ar ol B 52 M5

8l S MBEUCH AN 2 AB 'x <- TRUE, 'y = FALSE' 0| x y 7} 2%
ML Blas HURL "< L =" & SoiAM oY AAMRel Bl S ZHO| HYSts
Aoz g2 Z7|gp5tn HEgy = JAF UL ChE2 oy HaS2 UED AE3t= Ol LT
ROIM # Olz= FM XNe|=|o EHHESHZ| HMX| OtF 7|5& SHA| @5LCh)

> x <= 3 # ¥ x ool # 35 gt

> x # ¥ x8 @S ARG FE7DI YT

[1] 3

> x <= 5 # W x| #Es 52 wARYTH

> x

(1] 5

>y =3

> temp <- vy

> W5 xo yo] e AZ v Y8 M2 M tempell vol e AU

> temp
[1] 3
2 temp ¥ v 9 # 38 7Y
>y
[1] 3

<- temp # W x o tempZF ZEa U™ ye] V1E #ES oid @




RO| 7|2 XtEH

Az HEgS fldh R oM AMESt:E 7|2 Atzd2 otbtel Mo 1 FF= CEot 25U
(H= oto] G&22 R UFOA ALESHE Atz M2 O|F LICE)
o =iy
B == (integer)
B A== (numeric)
B =4 (complex)
® ZEXtH (character)
B 22FEZ =g A0F A :"abc’, "123" &
o =2 (logical)
B TRUE(T), FALSE(F)
o S4Bl MEIZ LIEHfE A5
B NULL: HO|E|X| &2 I
B NA : Missing Value
B -Inf Inf: S0} &9 ZE3lCY
B NaN: o ALoM 252 32 #H 0/0, Inf/Inf S
ka2 2 712 Atzgel AHg of Y4t
> x <= 3
>y <= 2
>x /vy
[1] 1.5

> xi <= 1 + 21

> yi <=1 - 21

> xi + yi

[1] 2+01i

> str <- "string"
> str

[1] "string"

> TRUE

Inf
> yinf <- -Inf
> xinf / yinf
[1] NaN
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Ch=2el o€ EASLIC

> seq(l, 10)

(11 1.2 3 4 5 6 7 8 910
> seq(l, 10, by=2)

[1] 1 3 5 7 9

seq go£ ©=E(sequence)E UEE T2 N3O HMAME by AR 4= B2 1M F
=
o

X2 ALEXHO| 2o by MEQAXZE XEEH FO01T gt WS

—

RO 28E 4 Qb B2 w49 245 AASO0| ALLICL E3t 9% PacakageS Sof A %ol
Mol Egus

M B7tote CHYet AEEE2 25 27|= 28U 0|2 E2 ARAENA 7125
& LICtH

> help(c)
S c()9 E2US I HAPHE £ HOFLC,
> ?cC
2 help() o HHEI|E 22 ESH(?) 7o =SS g2 &= 0|F2 HSLICH.
> help("<")

> RO HUXILE ROl AEE= 020 S2 E UsEZ |0 ZoYHCL.
> help (package="datasets")

> oi7|X0f chet =F22 IAEO| package="I{7|X|F 22 giLICt.

> help.search ("Normal Distribution™)

> RISt fAS B BE P AMOIE S FMS MAY & UBUCH

> ??"Normal Distribution"

> ZMOIE ST ZdMo| BRI |E= 22 (238 FH) YU
> example (mean)

mean> x <- c¢(0:10, 50)

mean> xm <- mean (x)

mean> c(xm, mean(x, trim = 0.10))
[1] 8.75 5.50

> 2o AE0ME MILICE.




RO| Xt2 =%

#H R O 7|2 AEY2 THe(scalano| Atzds HOICHHE R o Ai27ZE O|F HIUSE

=
T8E Az EES ZoHH, M AR UAoM= HLUEL XEF AEEE= R OOA
NEHO|IZTH XEPXE LU L R O] X|{Ste XIEFAZE= vector, matrix, array, list,
data.frame Q| C}AIZFX| QL C}
Bl E{ (Vector) : ThUZt(scalar) 22| 2
vector= S0t AHEHE A= S UYS LotH L1329l dJUMRet Med+E S B
S & gt
Vector M/ AHAMX}
& AXMILBTRU" AMMURH ZFRULE Xb 14 ESHALL WA vector dd
m >15 #1,2 3,4, 59 CHHIE FHE=l vector MM
mE >51 #5,4,3,2, 19 CHANZ FMEEl vector M4
Vector /Mgty
® vector(length=n) : vector A 8st+=2 n7{o| {AE Zt= Bl HEHE MMotLCH
® () :vector MATSE J|E HES HES0] M2 HES B0 Ot 20| AR
g ct
B > (12 3) #1,2 39 M 71° AI2E FME=l vector MM
B >c4,5 c6 7,8) #c() & 0| AIEE (6, 7, 8)° AAE Zt= vectorZ 4, 5,

6,7,8 O CtA 7He| XIEZ2 FAEl vector AHM

B >x<-c¢1,23):x= 1,2 39 M 7o }AE ZtE= vector

® seq(): ©Y(sequence)g TE= T

B HEX}
¢ from: X7|3}
® to: ZRY
¢ by: =
€ length.out: M44% vector O 7i¢ X|H™

B AR O
€ > seq(from=1, to=5, by=2) #15E 57K 28 Z=7}6t= vector A4
¢ > seq(l, 5, by=2) # 212 oot 3¢
¢ > seq(0, 1, by=0.001) #02E 174X 0.001 % =7}

# MME XtE = 1001 7Y

€ > seq(0, 1, length.out=1000) #02E 171Xl 1000 747t £l= A& MM

# 2|2| seq()2f H|u



SEA
ot

[ ]
5]
2
=
e

-
0x

&
m HEQIX}
¢ x: HEZ X} Z(vector)
€ times: Xtz x o MK HtE 3l

® cach: X2 x 9| 718 QAAEQ| HIE 34

B AREC
€ rep(c(l, 2, 3), times=2) #vector 1,2, 38 5 H BESI= vector
# 40 :1,231,23
& rep(c(l, 2, 3), each=2) #vectorl, 2,39 7|g QUAE T H HE
#2491 :1,1,2,2,3 3
WE| 2 C}E7|

> x <- c(5, 4, 3, 2, 1)

> length (x)

[1] 5

3> 9 x o 9z A5E Gy o length) T4 AHE

> x[1, 2, 3]
ofgtell A#lx(1, 2, 3] : ADF7t FwkEA = dHyT
> 2 fA9] AaE AL & o gk ol JHew o5 wA

2> WA, FHA, AHA d2E TP e of9f o] ztal At sk A ARE
Hal gl wE de

1
> 358 Ay Y AH %S Adsn AL




| [
> x <- c(1, 2, 3, 4)
>y <- c(5, 6, 7, 8)
> z <= c(1l, 2)
> w <- c(1, 2, 3)
> 2 + x
[1] 3 4 56

> A¥gkscalar)sh ME o] A AAgte] ME e RE Aksh AN

y
11 6 8 10 12

> BAF TR AT ge AP ME Que AR g 9N Al x o A
A2:9y o) A Aak AN T A, ANA, duA QA g Xz A

— V
b
—+

WE F7)9 ALY AS(dodE x 7F 4R 29 271E T

> x +w

[1] 2 4 6 5

Warning message:

In x + w : longer object length is not a multiple of shorter object
length

> % vEel Arvh tEm o= @& WEE B WE 99 A5k 3Rt obd
A% At )




H
=

1
o]

ta

[ =

b

® isvector(x) : Z=O{Xl X}Z7} HE{ 0|3 TRUE, OFL|3! FALSE Ht&}

|
® asvector(x) : FTO X X2 E HEHZ Halst A2 XE Hizt

> x <- c¢(1, 2, 3, 4)
> is.vector (x)
[1] TRUE

FO AR x= 9

mn

> a.f <- factor (x)

2 x& factor (29H) Q22 =0 a.f0f HZ

> is.vector (a.f)
[1] FALSE

= a.f= HIH7} OfL|E 2 FALSE Hizt

| By "

> a.v <- as.vector(a.f)
2 a.fE HEHZ MHEY a.v0| HE

> a.f
[1] 1 2 3 4
Levels: 1 2 3 4

> a.v
[1] ninm wonw w3n wgn

2 a.ve AEE FHE HH

=

g

—_

8

oot

_J'\_
allozt any()

allTt any(s =148 Wot HEo BE TYRAO| W BESH=X B2 HOT oLtol &
OHESHEX| TRUES FALSER Higtots st4iLith 84 MZOXE narm 21 oo 7|
$. 7

2 FALSE QUL|Ct narm & TRUEZ g A2 HAA| NAQ A £ XSt HALSL|CL.

> x <= 1:5
> x > 3
[1] FALSE FALSE FALSE TRUE TRUE

= x7} 3ECt & A= TRUE, X UOMH FALSE

LS —

> all(x > 3)
[1] FALSE

2 x7} B 3HCI 3X| Yo F FALSE

> any (x > 3)
[1] TRUE

= x7} 3ECt & A7} Qo8 2 TRUE




ol

ol

St4= : names()

names(x)
names(x) <- value

names() 2= R X Q| 0|52 2L X|Zst= e+YLICh 0|&§2 XI8Y M= "names(x)

[=] [==]

(==
<- O|F #H"2| HEZ O|F= AI'YHLICE HEHL OE A2T=0AME WOl AFEELIC.

> height <- ¢ (80, 90, 70, 170)
> names (helght) <- C("§|%O|", "%El"l llE_('D_uu, HEExlu)

> height #MEQ| =MLz "5F0[", "sa|", "=U4", "EX|" 2 O|F X
> height
3|50 =2l 24 EX
80 90 70 170
> names (height)
(1] "EE0" "gal"  "EQUr "EX|

S height HIEo| 0|2 =

Atz &t FoN LHEE FZ5H= head(x, n)2} tail(x, n)

MN2X2FH nZfC|242 62 At=E ik(head() F(tail))oA 7ML Ct

> x <—= 1:100
> head (x)
[11 1 2 3 45 6

S x 9 XS 642 7t SLCt.

> head(x, n=7)
[1] 1 2 3 45 6 7

S x o XS 742 M SLCt.

> tail (x)
[1] 95 96 97 98 99 100

> xo| DX 648 FHHELTt.

> tail(x, n=7)
[1] 94 95 96 97 98 99 100
2> xO| OHX[E 77HE ZHMSLICt.




sample(x,
size,
replace = FALSE, prob = NULL)

—

o x: MEHEI T

—

12
ial
rn

tofl sl & st

rir

OI:O| AZ
o—l —=

m
ot
ro
1E
m
[ >
iy
i
10
ox
o
=
x
io
=
m

o size: =gt V|

4>

replace : 52015 (7|22} FALSE)

prob:x9| 2t Y4 FE HE(C|2U2 NULD

> sample (10)
(17 4 1 910 3 6 8 5 2 7
> 10 JHE Yolz MLt
> sample (45, ©)
[1] 33 11 30 1 27 26
2> 4574F 67HE QYQE FELLICH. (RE AZY0[H?)
> sample (10, 3, replace=TRUE)

2> Y%t SE (1/10) 2 10 7HF 37HE YSIE =R FETLCt.

> sample (10, 3, prob=(1:10)/55)

[1] 9 10 4
> 10 JHE 34 o2 BY FEFEO 1:100] FZY VELS (1:10) /552 247
CHELICH

> x <= seq(0, 1, by=0.1)
> X
[1] 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
> x[sample (length (x), 3)]
[1] 0.6 0.5 0.8

> E oMo &0 Xtz =T HE2 2 AzE MEgL .

> sample (x,
[1]1 0.0 O.

5
> xZ HEZ




which()

4
Jol

o

b

X

which(x,

FALSE)

ind =

arr.

<+
)
Joid
d

ol
Bl

o/
oI

arrind : x7} HHE Y A HIEO| QAHA(MAHE =T AKX X|7H. 7|2t FALSE

0

ofl

(K,

ojn

(K,

which()

4

|

[=13
=

xd

> which(x > 2)

D> xO| A= oL 2

"3rd", "4th">

"2I‘1d" ,

<- c("1lst",

> names (x)

> which(x > 2)

2nd 4th
2

4

2> <9 /aFm 2HO 2




Hi S (Array ) : HiEO| H2S0| HMEHZ F & JEY

[u sy
==

2 FTS0AM Olot7|ot= KRS Ae AE FZ=2 4 AR50 HHZ gLt T 3%
Q =]

AEY A k410 Al o] HE|, 25HR0] 5IHo| HE|, 3x-I0] 1079 Y gh(scalanz T

o

= =
g2 8% ©H #2592 = 3 x5x10 = 150 7H2 A0l 1K fAS2 242 574 49
BAE = M 7iel #HEHo Mol E 2At el fae A7 10749 HEUE d= HEHE 7
SEIO AFLICE

#E{
e
NELTETS

1At
3 7H0] AT} 242} HE]
o1 HEf

5 7HO| 2147} 242t HE
o1 HEf 3Kt
AT} 107HQI Tt

HiE d5t7| : array() e

array(data = NA, dim = length(data), dimnames = NULL)

B data: vector A&
B dm: Z XS HO5l= vector
& Ex)c(2 5 10): MHL= 3X120|1 1AYIO| QAL 2, 2XYL 5 3k 10742
MK A9 == 2 X5 X 10 =100 7

B [dimnames] : (M) 2t X}2l9| O0|EE = vector



> arr <- array(l:3, c(2, 4))

> arr
(,11 [,21 [,3] [,4]
[1,] 1 3 2 1
(2,1 2 1 3 2
2% 4%o| BIYS WED YASS 1,2,3 O YSTHEEY AL w=)

> arr[1,]

[1] 1 3 21
> HIS arro| 1349 YA &
> arr[,3]

[11 2 3

2 HiE arre| 32| Ya gret

> dimnamearr = list(c("1lst", "2nd"), c("1lst", "2nd", "3rd", "4th"))
= Hige| adnt Hojl 0|5 A, list(c(), (), c(), )2 HEHNZ /2| Ofoi|A AR MEE HE
7t Ho| Ol Fuim dEE HEIE o 0|
> arr2 <- array(l:3, c(2, 4), dimnames=dimnamearr)
1st 2nd 3rd 4th
1st 1 3 2 1
2nd 2 1 3 2

> arr2["1st", ]
1st 2nd 3rd 4th
1 3 2 1

> arr2[ ,"3rd"]
1st 2nd
2 3




—

& (Matrix) : HiE2| St ZRQ2AtE HIZ)
s ALY

matrix() &=

matrix(data = NA, nrow = 1, ncol = 1, byrow =

dimnames = NULL)

FALSE,

B data: WHBZ Y2 MHE Vector 22 2|E [ O|H

B nrow: & QA9 I

B ncol: & 49| 7=

€ nrow 2 ncol 0 SiLtEt ZA™ESHCE
=
=

B byrow = FALSE : data

B [dimnames = NULL] : &1} €O| O|E list

® A& O
> tmp <- 1:12
> tmp
[r7 1.2 3 4 5 6 7 8 910 11 12
> U0 Bz HE

> matrix (tmp, nrow=3)

(,11 [,21 [,31 [,4]

] 1 4 7 10

] 2 5 11

] 3 6 12

2I0A 2tE HIES Aol Ji4-ot 3Q1 A0 Az
18928 =S MY

(=]

4

14

w N -
O o

4

v o

> matrix (tmp, nrow=3, byrow=TRUE)
(11 [,21 [,31 [,4]

[(1,] 1 2 3 4

[2,] 5 6 7 8

[3,] 9 10 11 12

> 0lM Tt= HES HO| T2t 321 A0 AHBHZ|
2 1ARE A=2E W)L (byrow=TRUE)




cbind(), rbind() AFE

11, 12)
v3)

10,
v2,

> v3 <- C(9r
> cbind(vl,

vl v2 v3

7 11

3

[3,]

S v, v2,v3 2 g2

v3)

v2,

> rbind(vl,

vl
v2
v3

11 12

10

= vl,v2,v3 &

4
joO
|

0o

Kr

4

wol

palll

ol

wjr

MARGIN,
FUN,

apply(X,

Z,20|H ¥ Z FUN HE

=:]
=

H

|
o

™

10

® MARGIN :



A8

> vl <- ¢c(1, 2, 3, 4)

> v2 <= ¢c(5, 6, 7, 8)

> v3 <- ¢(9, 10, 11, 12)

> ml <- cbind(vl, v2, v3)

> cbindZ S 43 QUM WY MA

> apply(ml, 1, mean)
[1] 56 7 8

> 2 Y2 R AN

> apply(ml, 2, mean)

Q0Ol(Factor) : H=H X2 NZE
7285 E V=22 US el2 MU0l #d= oij2Lt FE5H7| et ez AEEH
Ch O & S0 <At 1, 2, 32 LsddE S ALEOX= 22 =XtzMel 7|55 St 2
oloz X|MEl 1, 2

2 Ade = Qo] TX| M 7ol OF 52 HEE FEX= 202 MEE

3 2!
LICL ROME O] 228 Exof g+E o ddeLch

factor (x = character(), levels, labels = levels,
exclude = NA, ordered = is.ordered(x), nmax = NA)

X: Q0loZ Ot HIE
® levels: 0| HlO|El & R9I0Z & HO|E XIH(ME], 67|M W S NAZ Xz

® labels : &K gt 20 AFEY 202 O|E(#E), 0E =0 HOIHO| 10| BXAtE 7I2|Z 38

2 labels £ Edff "1} 22 "M 522 HE
® exclude: 20102 ALESHA| %2 4F X|H(HH)
® ordered : =A OF X|H(TRUE/FALSE), =MU= YHFO| 42 ALESIH =i levelso

o8l IA|MOZ XM= HS =H

_— A=

® nmax: XL} level &= (&, X} 9212



A&

> x <- c¢c(1, 2, 3, 4, 5)

> factor(x, levels=c(l, 2, 3, 4))
[11 1 2 3 4 <NA>
Levels: 1 2 3 4

D levelsE 3 AE2F 1,2,3,4 U 79 vk 920z A&

> factor (x, levels=c(l, 2, 3, 4), exclude=c(1l,

[1] <NA> <NA> 3 4 <NA>
Levels: 3 4

= excludeE AF&3IA 1,2 & A& QoA AIA

> factor(x, levels=c(l, 2, 3, 4), exclude=c(1,

[1] <NA> <NA> 3 4 <NA>

Levels: 3 < 4

2 ordered o] TRUEZ F9| levelese] vg# 1, 2,
excludeE E3& 1,2 7} AlAHY 3, 47F <=M 5 zHA gt

2))

2),

ordered=TRUE)

+ 228 UYEs A2 factor() 2 A0 &MU HFES

factor() #4+5 Sof H2| VS 4 Yooz ML

Zo| AgE 3

is.factor(x) : =O{Z X227} 2Q/0|H TRUEE K|

as.factor(x) : =O{Xl X2 E QQo2 HISI= Sh

> v <- c(1, 2, 3,
> x <- factor( v

4)
)
= HEH 1, 2, 3, 42 Q0 x MM

> is.factor (x)
[1] TRUE

= x= QP0I0|EZ TRUE Htzt

> is.factor (v)
[1] FALSE

2 ve= Q9I0| ofL|EZ FALSE Htzh

[

tapply()

tapply(X,
INDEX,
FUN = NULL, ...,
simplify = TRUE)




o X: A Xtz YEINo=Z HIH

e INDEX : XE ZAE a0QlolL} g0lo 2[AER2 2910 oY Z2 asfactor()7t &L/
Q0102 BHEC} Bk AFRE|= XtEO| Z0[7F XQF Z0[7} ZOtof BhLt.

® FUN: ZAO AI8E &=

® _ FUNO| AFE|= Bt40| Z=J1A QI MOIX}.

® simplify : TRUEO|H ZUIIE AZI2tZ FALSEO|H Z|AEHO| HiEZ Hiat, 7| 27f TRUE

AHE 0|
> score <- c (92, 90, 82, 88, 78, 64, 82, 90)
> s 45 A
> subject <- c("k", "k", "m", "m", "m", "m", "k", "k")
> 7 Sse) B W
> tapply(score, subject, mean)

k m
88.5 78.0
> H5uz sE 4o YFe T

Ojo|Ef =2 Q(Data frame) : E|0|E T&O| XtE MA

Az M2|E flsl 7tE BOl AMEE AERTxZ B gAet £ERE JHAXT MZ CHE 7=

—

Meds A MRS ZYYLICE Aol RE SAXEE HOH Z e HEE 7K 2=

LS

Of AFEElE AtRTZ=YLICE HIOISOM 2F S0 siTst= fIXI0 78 XA=2S0| !X|ot=4 o
£ £4d0I2t REASLIOL 4 542 HH 52 2%(factor) HEjQ| Xt=0|H EE £45° 3
7= SEoof gt =B 2t K982 MYE Xzl X7t SEoof gLt 2FE {8l A
=2 AEE HY YHHAM TE= HolE = 0| Cisi ZOtREZSLCHE oy =gy A
Y Y=ols dREL 2F HOHEZREH 7IH2e F27t BaLth 2F0AM HO[HE RZ 7t
Mes dE2 Fo 28=2AsUch



MM Sk : data.frame()

AHEO
name <-— C(HXE-I_J'\_H, vv%éln/ "?EI%")
age <- c (21, 20, 31)
gender <- factor(c("M", "F", "M"))

character <- data.frame (name, age, gender)

*VV\/\/

data frameg FMHE £MLE name, age, gender

> character
name age gender

1 84 21 M
2 @3 20 F
343 31 M

> characterS$name
[1] 2= g9 25

pS|

=
= AL
& 93| H

N

Levels:

o
= name £M9| I 7tH 7|

> character[1l, ]
name age gender

1 84 21 M
> MW Ao sHEoSt= A MM (M £d 2F =g
character[ , 2]

>
[1] 21 20 31
> FHRA GO siEsts & HMR7| (ZE & FHM &

> character[3, 1]

(11 2&
Levels: Z& g3 A=
> NEF Mo Heim Fo| 7f 7tM7| (HH)




g3 4

4o

attach()@} detach()

HolE = gel Z4 2 YAZ B=FMF AMESHA Sti(attach()) O|E CHAl SHAIZLICE
0

(detach(). 1Y ¥ 0|20| 7|& RtRYL 22 A ¥ 0|20 M| REc}

> head(airquality)
Ozone Solar.R Wind Temp Month Day

1 41 190 7.4 67 5 1
2 36 118 8.0 72 5 2
3 12 149 12.6 74 5 3
4 18 313 11.5 62 5 4
5 NA NA 14.3 56 5 5
6 28 NA 14.9 66 5 6
> Ozone

ofl2]:7§8| 'ozone'O| YLt

= Ozone2 G| Q& L|LCH.

> attach (airquality)
> Ozone[l:5]
[1] 41 36 12 18 NA

> attach() Zoje HO|E m@olo] Wo|goz HaY + YLt

> detach (airquality)

2> AAZ EOE2 EO|ES SHH LICt.
> Ozone

2 : 70X 'Ozone' O] GELILE

2 diX=ols EolEez F2E &+ lEUCh.

> Ozone <- c(1, 2, 3)
= Ozone O|2t= XI2E MMTHL|LCE.

> attach(airquality)
The following object(s) are masked by '.GlobalEnv':

Ozone
> Ozoneg & = YIS LtEtHEILICEH.

The following object(s) are masked from 'airquality (position 3)

LI

Day, Month, Ozone, Solar.R, Temp, Wind
> Ozone
[11 1.2 3

2> J7|E EMots ARER LES#¥ HOIH =Y Qe Azt ObLCt.

> Month[1:5]
[11 5 5555

2> UHX= € 0|ELz HZ 7tsgLItt.




with(data,

J)

expr,

|

ol
ofr

ol

ol &

iz

HO| B

data :

Al 59| expression

ol
ofr

expr :

> head(cars)

speed dist

10

22

16
10
> mean (carsS$speed)

15.4
> mean (carsS$dist)

(1]

43
> with(cars,

mean (speed) )

15.4
> with(cars,

(1]

mean (dist))

43

= X

attach ()

HI2 AFEY =+ ASLICH.

=2
=

(o

4r

subset (x,

subset,

J)

select, drop = FALSE,

select :

1, 7|24} FALSE

Ae Aat OFE7HX| 2 H| ol E

el

= HOolH =

=

o x7ig

2OME Z3)0A

SH
=]



> airquality
Ozone Solar.R Wind Temp Month Day

1 41 190 7.4 67 5 1
2 36 118 8.0 72 5 2
3 12 149 12.6 74 5 3

> subset (airquality, Temp > 80)
Ozone Solar.R Wind Temp Month Day

29 45 252 14.9 81 5 29
35 NA 186 9.2 84 6 4
36 NA 220 8.6 85 6 5

= airqualityQM Temp”?t 80ELCH 2 XEE 78 FZL|LC}.

> subset (airquality, Temp > 80, select = c(Ozone, Temp))
Ozone Temp

29 45 81

35 NA 84

36 NA 85

= airqualityO|A TempZ} 80ELCH & XFEZF Ozone Y1 Temp¥E 7FHSLICt.

> subset (airquality, Temp > 80, select = -c(Ozone, Temp))
Solar.R Wind Month Day

29 252 14.9 5 29

35 186 9.2 6 4

36 220 8.6 6 5

= airqualityOfA TempZ} 80ELCt 2 XIEF Ozone I} TempQYE HNQSID 7[HZ
L|C}.

na.omit() : NAQl CJO|E{2 X|Qstn 7S L|C}

HIOJE = oM offH oF EOf Zto] NAY Z diYdtes &l A2E MLIStL /M=

LICE CHE OlE Sof 2dHESH

%
4



> str( airquality )
'data.frame': 153 obs. of 6 variables:

$ Ozone : int 41 36 12 18 NA 28 23 19 8 NA

$ Solar.R: int 190 118 149 313 NA NA 299 99 19 194

$ Wind : num 7.4 8 12.6 11.5 14.3 14.9 8.6 13.8 20.1 8.6
S Temp : int 67 72 74 62 56 66 65 59 61 69

$ Month : int 5555555555

$ Day :int 1 2 3 45 6 7 8 9 10

>

airqulity AbRE= 153702 HEXNE ()& A= Az YLIC}.

> str ( na.omit(airquality) )
'data.frame': 111 obs. of 6 variables:
$ Ozone : int 41 36 12 18 23 19 8 16 11 14

$ Solar.R: int 190 118 149 313 299 99 19 256 290 274

$ Wind :num 7.4 8 12.6 11.5 8.6 13.8 20.1 9.7 9.2 10.9

$ Temp : int 67 72 74 62 65 59 61 69 66 68

$ Month : int 55 5 5555555

$ Day : int 1 2 34 7 8 9 12 13 14

- attr(*, "na.action")=Class 'omit' ©Named int [1:42] 5 6 10 11 25 26
27 32 33 34

.— attr(*, "names")= chr [1:42] "5" "e¢"™ "10" "11"
3> na.omit2 81 LiE ol naE mSle #S M3t ZHMSLICH.
il

H90| MelE & HaE 7L}

na.action

merge() : & 7H2| HO|H Z &S HELICL

merge(x, v,
by = intersect(names(x), names(y)),
by.x = by, by.y = by,
all = FALSE, all.x = all, all.y = all,

sort = TRUE,
suffixes = c(".x",".y"),
)

o xvy: E YO == HOolE =g
o by: HEM 7[F0| El= €2 7|2 F HOHEYY & 5L 0

o byx: & J|EO e x9f @

o
Ofru

o byy: &H 7|F0 Heyel € 0

ol

e allx : TRUE 2 X|™EA| BE x 9 0| StHX|1 0|0 sHdst= y 7}

o= a2 NA

Zt- o
K= =
EF y €9




o ally : TRUE 2 X|ZA| 2= y Of &0 XX O shYSt= x 7k GlE 8% x EOf

e all:allx @t ally 7} &5t TRUE Lt FALSE & ZA &
e sort:TRUEO|H & MHE & 0|5 =22 HH

suffixes : X @} YO| O|E0| M2 ST HR FIlol EXE RMEl suffix =7}

> authors <- data.frame (

+ surname = I (c("Tukey", "Venables", "Tierney", "Ripley",

"McNeil")),

+ nationality = c("US", "Australia", "US", "UK", "Australia"),

+ deceased = c("yes", rep("no", 4)))

> books <- data.frame (

+ name = I(c("Tukey", "Venables", "Tierney",

+ "Ripley", "Ripley", "McNeil", "R Core")),

+ title = c("Exploratory Data Analysis",

+ "Modern Applied Statistics ...",

+ "LISP-STAT",

+ "Spatial Statistics", "Stochastic Simulation",

+ "Interactive Data Analysis",

+ "An Introduction to R"),

+ other.author = ¢ (NA, "Ripley", NA, NA, NA, NA,

+ "Venables & Smith"))

>

> (ml <- merge (authors, books, by.x = "surname", by.y = "name"))
surname nationality deceased title other.author

1 McNeil Australia no Interactive Data Analysis <NA>

2 Ripley UK no Spatial Statistics <NA>

3 Ripley UK no Stochastic Simulation <NA>

4 Tierney Us no LISP-STAT <NA>

5 Tukey us yes Exploratory Data Analysis <NA>

6 Venables Australia no Modern Applied Statistics

Ripley

= authors@} booksE authors®| surname 4t} books®| name Zi0| Z& X&

Aoz oto] k.

i
ret

> (m2 <- merge (books, authors, by.x = "name", by.y = "surname"))

name title other.author nationality deceased
1 McNeil Interactive Data Analysis <NA> Australia no
2 Ripley Spatial Statistics <NA> UK no
3 Ripley Stochastic Simulation <NA> UK no
4 Tierney LISP-STAT <NA> us no
5 Tukey Exploratory Data Analysis <NA> Us yes
6 Venables Modern Applied Statistics ... Ripley Australia
no

= authors®} booksE authors®| name Zt1f booksQ| surname Z}0| &2 X2E ot

Yoz sto] FACY.




Oﬂl.ili AI- = = 1 1 6_OHEE:‘I

2[AE, HO|H =Y &) otLte| O|ELZ HOof 52 HEfYL|Ct Data frame 1 CHE HE

Data frame2 Z&= HE(Z 24)52 A7(7F YO ot= BHH listz AtRE5LULH 2[2EE
A

list) et+=8 MM ddg = A=0 dEl= oS 25U
® mylist <- list(At27x 1, Xt2¢X 2, ..)
® mylist <- list(hamel=Xt2 X 1, name2=At271X 2, ..)
A0 Aol Lo oo HEW 2|AEQl H2 Z4 =ME list) & 2o
22 =Mz ZASLCL FRHRE oo R0 = =AMe list) e 2o BiX[S =AM o

O|F2 FO LIEtE =+ UAFLILE A8 & S AHMS] 2HE S

tu
[~
oz
n
al
=

title <- "My List"

ages <- c (31, 41, 21)

numbers <- matrix (1:9, nrow=3)

names <- c("Baby", "Gentle", "none")

listEx <- list(title, ages, numbers, names)

2 +=AMI|E title, ages, numbers, names 2| #&=AOZE 1istE MderL|LC}.

vV V.V V V

> listEx

[[1]]
[1] "My List"

[[2]]
[1] 31 41 21

[[3]]
(11 [,21 [,3]
[1,1] 1 4 7
[2,1] 2 5 8
[3,] 3 6 9
[[4]]
[1] "Baby" "Gentle" "none"
> 2laE0| BgE 89 2450 =HUE MY =ME HZS S (1) Al

of =At2 X|ZgLCt.

> 1istEx[[1]]
[1] "My List"

D oY Z2AEQ HHW @45 JtMFLILCt.




> listEx2 <- list(title=title, age=age
> PrEE P

AA AFgol Qo] o5& A3 TART olFS
t}, o] A$ data frame I H]=3A A@E = A5
> listEx2

Stitle

[1] "My List"

$Sage
[1] 31 41 21

Snumber
(11 [,21 [,3]
[1,] 1 4 7
[2,] 2 5 8
[3,] 3 6 9
$Sname
[1] "Baby" "Gentle" "none"

> 1istEx2[[1]]
[1] "My List"
> A axel %e 7RI,

> listEx2$title
[1] "My List"
> o|5FS AT A
3 A5E 7HAE F 3

> listEx2$age
[1] 31 41 21

> listEx2$number
(,11 [,21 [,3]

[1,] 1 4 7
[2,] 2 5 8
[3,] 3 6 9

> listEx2$name
[1] "Baby" "Gentle" "none"

S
ARz o5& Fo wMAgYh

sl e 7P es Aol dubA Y

, number=numbers, name=names)
X A= A g Aet HEAR

USRS A W R




rr
oo

Zo| AlgE % 9

A
is.list(x) : O Zl XtZ7F 2|AEO0O|H TRUEE

=X Qo™ FALSE Hizt
aslist(x) : FO X XIE2E Z|AEER Hasle gt

> x <- list(c(1,2,3
> v <- c¢c(1, 2, 3, 4
> is.list (x)

[1] TRUE

= x 7} 2|AEO|EZ TRUE Hiz}

)

> is.list (v)
[1] FALSE

2 x 7} 2|AEJ} OIL|22 FALSE et

—

<- as.list (v)

oo

lapply(), sapply() : 2|A~E0f

lapply(X, FUN, ...)

sapply(X, FUN, ..., simplify = TRUE, USE.NAMES = TRUE)

° X: M g|AE

°  FUN:EHZH g

¢ ... FUNO| At E|& gt4=0| F7hE QI HMErQIX}

° simplify : TRUEO| ™ ZItE AZIE}E2 FALSEO|H B2|AEHO| H{YZ dtst, 7|27+ TRUE

®  USENAMES : TRUEO|® X7} Extgiz 4ol 9g o Zate| o5o| Hajx|x| gow

X2 ol2oz ZI} iz




A&

> x <- list(a = 1:10, beta = exp(-3:3),
+ logic = c (TRUE, FALSE, FALSE, TRUE))
> lapply (x, mean)

Sa

[1] 5.5
Sbeta

[1] 4.535125
Slogic

[1] 0.5

> 2229 7 240 BEg TR

iy
=
ujn
L]
>
[m
i
T
it

> sapply (x, mean)
a beta logic
5.500000 4.535125 0.500000

> Z[2EQ| Zt 240 Fds ot Z

Bl
ujn
1z
m
m
T
it
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jin]
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SAE Db - 3 F 189
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SEgC P
G18 ~ £ vl
A B C D E
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RO| A= read.table() =7} /9| Excelo] HIAE OF#HAIO| HatEg CHEtstD Q&S L|LCE

read.table(file, header = FALSE, sep = "", quote = "W"'",
dec = ".", row.names, col.names,
as.is = !stringsAsFactors,
na.strings = "NA", colClasses = NA, nrows = -1,
skip = 0, check.names = TRUE, fill = !blank.lines.skip,
strip.white = FALSE, blank.lines.skip = TRUE,
comment .char = "#",
al lowescapes = FALSE, flush = FALSE,
stringsAsFactors = default.stringsAsFactors(),
fileEncoding = "", encoding = "unknown", text)

o file: 232 Y

® header : ® & GHIOIHZ 812 AX| OfF, TRUEO|H HEZS HO|E7t ottl &2l O|F
o= QA4

® sep: EFEXNE V|22 SHEXNO|IH FHE FEAE SILIEZ N

® quote: S M= AER=Z EXNE 0 MECI=US EMHSEH )

® dec: 25Fol BY| Y24 )22 7H RXFUHAM= SOH)E ALE



> students <- read.table("height weight.txt", header=T)

B A[X]:
In read.table("height weight.txt", header = T) :
incomplete final line found by readTableHeader on

'height weight.txt'
2 o] eFE Hdo] AR A FUAES AW v dHolE €S Enbe

2 sgof gtk

> students <- read.table(“height weight.txt”, header=T)
> dAle #FY FRNA “height_weighttxt"E fojetd A =& 72t do] o]Fo=
14 gt

> students

7| ME Lto|
167 78 29
172 72 24

182 88 25
169 54 21

DSw N

o - ¢
545 € #E2 FO)E St B csv(Comma Separated Value)2td 5t0f A&dts B27F /U

SHCL Moz K7t d=dts LE22 SHEAS € F2AR & BF WHEEs SHEXN
o Hajes dfadtn @ FE0l ME =0  EELUEE FEAE AFEStL ASHCH =X

=
oM SHEXE A [t DHYZIXIZ o AS A8 FHLCHE HSH2E osv

RO = read.csv()7} O] d&tS st a1 QO read.csv()= read.table()1t SdtLt sepl| 7|&£

240l SOK) YLIC.

> students2 <- read.csv(“height weight.csv”, header=T)
> dA 2] AR “height_weight.csv'E o]t A & 7 do] olFo=
214 g o,

> students2

7| ME Lto]
167 78 29
172 72 24

182 88 25
169 54 21

Sw N




®¥M ABRFEE 2YEBHA UHS 5 EAE VMH2e YR ol
o= =40 &= @ts NEFZUAM 7HH2= G- Cisi ZOotEAS U CH
ds 70 58 d2T 7HHE iz =dsS MEF2E 7O iz oo

HL
=)
>
oo fr
Ql-
-
o

> ex <- c¢(1, 3, 7, NA, 12)

> ex[ex < 10]

S ex oA Fto] 10T} 22 A4 F&
[11] 1 3 7 NA

> ex[ex $% 2 == 0]
D> exollA 22 hire] AL 091 F, 22 o] WolAE AS 2E
[1] NA 12

> ex[is.na(ex)]
2> exolA gtol NA ¢ 2 =
[1] NA

> ex['is.na(ex)]
> exdlA ko] NAZF ofbd A =
(1] 1 3 7 12

> ex[ex $% 2 == 0 & '!is.na(ex)]
> exollA AFeoln NAZE obd Q4 F&
> 7Y 21E & 7 AF

[1] 12

> name <- c("dAFr, "G, A

> age <- c(21, 20, 31)

> gender <- factor (c("M", "F", "M"))

> characters <- data.frame(name, age, gender)
> characters|[characters$gender == "F", ]

2 data frame9 4 ZHo W S AEs w F2 ALE AHo] Fol & F&

D [(Fx, dxA] FxoA dxzde] wxu BE do g A9
name age gender
2 93 20 F

> characters[characters$age < 30 & characters$gender=="M",
2> A2 OE 21 FE && Afete =31 AA

name age gender
1 357 21 M

]




Fo| ZotE ALt

2
=

b

7
!

3)

MAEz 27

: ifelse()

=0| ot gh=L|Ct.
ol ifelse() Of CHaH

=3

no : test7} HAA
o

yes : test7}

=

=

—

—

of

ifelse(test, yes, no)

> x <- c(6:-4)
> options(digits

o

)

ifelse()

ct

ol
Ohu
mr
Kh

4

g A LICH

b

2.45 2.24 2.00 1.73 1.41 1.00 0.00 NaN NaN NaN NaN

0 HAR]Z} &

(1]

> sqrt (x)
|

g ASLICH

Sl

X0

E~

F7F NaNZ} 4

=
K

<d

£

A

In sqgrt(x)

NA NA NA

NA

NA))

2.45 2.24 2.00 1.73 1.41 1.00 0.00

XI
2> ifelse()& 0|&3t 0 O]

=3)

(1]

> options (digits
> sqgrt(ifelse(x >= 0,




HES| =HE :if
FOIZ 2t =ASe =0l &t AN met FIHX| HEfE L NE2Sts FEYLCE ZED
g 249 7|22 if E CHYSHAH &80 &0 Xe ZESS Y = USLICE ALEY
£ Solf AtMS| Yot S Tt
AHE0

> x <- c(1, 2, 3)

> x <- factor (x)

2> A2 74" HME xE 8doR ATA

> if (is.factor(x)) length (x)

[1] 3

= is.factor(x) © x 7} 8219 A9 TRUEE 1%% ¢°oH FALSE "3

2> x 7} 8&¢lo]|m = TRUE

= if ¥olA TRUE 9 4% length(x)E A&}, o] 49 TRUE ©|==Z length(x) 2

&), FALSE ¢ 7% Ads}x] i

2 length(x)e] A3zl 3 =9

teow o

> if (is.factor(x)) {

+ length (x)

+ } else {

+ sum (x)

+ 1

[1] 3

2 ifEold =S #delA TRUEY 7499 FALSEY 4% 742 vhdAA Add 45
else & #o] AL

> FBEQE clelle m=F sty s= BHor RE o® s Ausz
A4, 23 Yo FEE 4Kz A

D> elseE ARESH7] 98] flok o]l THIE FHolA AR

D> else o|F= FoIzl 7ol AAY A5 A&, o] oA Fxdo] Fo]B=E length(x)
o] A3 %9

> if (is.factor(x)) {

+ length (x)

+ } else if(is.integer (x)) {

+ sum (x)

+ } else {

+ paste (x, "element")

+ 1}

D> else °o|F TRAl 54 if= 94 if &3] FALSEZL ¥ UmA] A3 A & oA
27¢ BAT A9 AHEEE AR o A% M if Jb WAD AL x 7} 891904 o
oA gole] obd 3% =, @qlo] ohd rhkdt AFY A FolA oAz wue
ks o)

D if &2 o9 #o] else o5l FHMA E & F U+,

> o] B AL BHEE AL Fo x /b 2909 Ao, Fo x 7 29lo] o
d A%, AFYAA wasta JrPeld Mg 184 wrhy, F, Fold x 7} 89lo|
ohum A 4 % A7k obd RE el sl paste) F5E 23




i

foil

U
ol

ol
o
ar

B XM E

30

{82} F=A|7] HHELCH

A

AL T

Ctz=3| repeat F O LI

SAISE repeat 2 YLICE repeat 2

= 7lso 7tE

uk 0] 2}

I

LICE. AE0E Solf Lot S LT,

s

F0{0f &

El
A&

> i <= 20

> repeat {

{

if(i > 25)

Di7F 25 Bk 3 ol#f 9] break

ZzA

break
L @A o] R HA

= break ¥

print (i)

i <-1+ 1

> WA i

bl
=

bl w

Elasl,

@ 20w AT

i= AlEsA kM ARG

— — o/ /e

S W




CHE Z22d AooME 23] & =+ As HFEYUCL while2 =HS F0f

f

o
oot ICE dtEsI= EXOZ repeat If OMXHZFX|Z2 =7 XAHA|7t FALSE £

OF

r

> dan <- 2

> 1 <= 2

> while (i < 10) {

> i 7F 108 #S w7hA] 2= gy 53

+ times <- i * dan

= W5 timesoll AA9] i#td} dand] A 25 =3 ok A%
+ print (paste(dan, "X", i, " =", times))
S &8 A3ES o4 Xi9 dAg = F3ae g

+ 1 <-1+1

> i@ 1S

+ 1}

[1] "2 X 2 = 4"

[1] "2 X 3 6"

[1] "2 X 4 8"

[1] "2 X 5 io"

[1] "2 X 6 = 12"

[1] "2 X 7 = 14"

[1] "2 X 8 = 16"

[1] "2 X 9 = 18"

> 29 Ay PP 2w




HME9| HtE 2! x|t RO =37 CtECt : for (£4])

fore oj m2IajY oo
&
o

|Lt EXHELICE SEXIZE ROJM = 27t CHEA &
= 7
71X 2 AFEOE EEHAN YOotE S L CE

of
of7b sy & Qo] BE A9l 4 UHF BES

> dan <- 9
> for( i in 2:9) {

> whEe WE) 2:9 ofm u) WA 232E] 9 Abele] ghg shAe} o] A%
S WA dHEo| A o WE (2,3, 4, -, 9 T AWA A 2 A%

+ times <- i1 * dan

+ print (paste(dan, "X", i, " =", times))

+ 1}

> b e wE (2, 3,4, 0, 99 949 AF 83

> W] FRFE AFE W A% A4 Abe wRsn F8
[1] "9 X 2 = 18"

[1] "9 X 3 = 27"

[1] "9 X 4 36"

[1] "9 X 5 = 45"

[1] "9 X 6 = 54"

[11 "9 X 7 = 63"

[1] "9 X 8 72"

[1] "9 X 9 = 81"

> str <- c("a", "b", "c")
> for (i in str) {

S i WEH strg £33N 2 YA A4S

> Ag idl AFEHE &2 WE s AA g 2
print (i)

"b"
"C"
> AnHoz WY stro] Y RE Ui Y

0
+)
[1] "a”
[1]
[1]
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ztest <- function(x, sd.p=NULL, mu=0, alternative="two.sided") {
n <- length (x)
sd <- ifelse(is.null (sd.p), sd(x), sd.p)
se <- sd / sqgrt(n)

z <- (mean(x) - mu) / se
t.stat <- z
bias <- x - mean (x)

p.value <- 2*(ifelse(t.stat < 0, pnorm(t.stat), l-pnorm(t.stat)))
out <- list(statistic=t.stat, p.value=p.value, bias=bias)
return ( out )

}

X <- rnorm(30)

ztest (x)

Package AtE3}7|

= UFLICHE oF WEAS25EH O Packages M SEOF Af

=
8% = ASUCL RE 7|2 S22 TMA Q| ChYe F0F2| CiYst OOILI0SS AME
2 = ARF ol A2=2 AEXAS R0 w2t FEX5tL AEY = ASUCH Rl Chast
o

Package &0 CHgt HE = http://cran.nexr.com/web/packages/ O Al &t

=
2 dXgtn LH 7|28 o2 dX|x|= Packages0| e O getOption() 2
L|c}.

> getOption ("defaultPackages")

[1] "datasets" "utils" "grDevices" "graphics" "stats" "methods™"

PackageE MX[st1 ALEst= BHE0| CHsl Lot H&L|Ct
RO|M PackageE HX|St= 4= installpackages() RL|Ct OtF 2 TEHCIXL gi0] UHSH H
X PackageSe| Z=E0| LtZL|Ct. MEQIXIZ Packagel| 0|28 YoM &2t m7|X|E MHX[St=

W8S AHEHUCH


http://cran.nexr.com/web/packages/

> install.packages () 8eno Packages

Item

> install.packages ("vcd") abe
also installing the dependency ‘colorspace’ ﬁ?ﬁﬁ

al

abind
URL abn
'http://cran.nexr.com/bin/macosx/leopard/contrib/Z.:E‘;ST;“S“pling
l.th'% }\]E—S}'ﬂ 9;]\’1}5\‘]/]‘_%' accuracy
Content type 'application/x-gzip' length 502980 bytz;“k
d¥d  URL acer
__________________________________________________ aCGH.Spline
__________________________________________________ ACNE
downloaded 491 Kb actuar

ada

adabag

AdaptFit

adaptivetau
]_;}'%EE% adaptMCMC
/var/folders/7n/25h8nh855174w8nzw37901Jm0000gn/ T/ /RadaptTest
ed _packagesel AFHT [ Cancal | —T—
>

h‘IIIIIIIIIIIIIIIIIIIII‘IV“

Package HAX[7} t=E[QJSL|CL O|M HX|El PackageE At&sH EZSL|CL. HX|E PackageE

AHE3SH7| |8t Bt library(“Package H") QIL|C}.

> library ("vcd")

o749 H7]4 MassE 2=FUUt

79 Y714 gridE 2=t

2749 37]4] colorspaced ZEFTYUYTH

Warning messages:

1: F7)A rved'E WA 2.13.19 rURRA 2 H o R HU T

2: 9 7]A] 'colorspace's WA 2.13.29 ru|Te|A A HAHFUG
>

X WYFO = OEVIK| 2 ER2 Sh= CHE PackageE RO| €OrM HEX|St=0| Packageg AtE
57| I8l library()E YUHSIH OFEIIX|Z QS PackageE 0| ZETHL|CH 2| XF A7t
Of X Xt=of CHs{AM= of¢tel Z1 MMXIE &0| EUFLCh 2ty ZAnt7b of&f1f Ch=CtH
LQ 2 3= PackageEE update.packages() & £33l packageE %4l HFMOZ LX|g £ /US5L|

C}.



> update.packages ()

boot

Version 1.2-43 installed in
/Library/Frameworks/R.framework/Versions/2.13/Resources/library
Version 1.3-2 available at http://cran.nexr.com

Update (y/N/c)? vy

2 update W yE SHARFAL o R HolrtEW NS Ha3ed ¢ o
cluster

Version 1.13.3 installed in
/Library/Frameworks/R.framework/Versions/2.13/Resources/library
Version 1.14.2 available at http://cran.nexr.com
Update (y/N/c)? vy

M%K|S ] ¥=% 3 "y "N o AlSHE onoto
A KXot PackageOf CHo{f ==ZS X} S} help(package="packaged") & AHUSHAM T2
Al A A
oM 4 YL
> help (package="vcd")
[e) [e)
> Vcd packeage?d =242 A=t}
O o ) o =} O 3
So weh g BeheA e ohga e mew S B A g
eooe ] 5#7|X| 'ved'E 9iet 2 (Rpackagelnfo618f4087)
L Q~ Help search
il
7|z "ved'o] HE
. IE
& | Package: ved
7| Version: 1.2-12
& | Date: 2011-89-13
o| Title: Visualizing Categorical Data
10 | Authors@R: c(person(given = "David", family = "Meyer",
role = ¢("aut”, "cre"),
email = "David.Meyer8R-project.org"),
person{given = "Achim",
family = "Zeileis", role = c("aut"}),
person{given = "Kurt", family
13 - "Hornik", role = c("aut")}, person(given =
"Michael", family =
4 "Friendly", role = "ctb"))
5 | Authar: David Meyer [aut, crel, Achim Zeileis [aut],
Kurt Hornik [aut],
6 Michael Friendly [ctb]
7 | Maintainer: David Meyer <David.Meyer@R-projeckt.org>
5 | Description: Visualization techniques, data sets, summary
and inference
19 procedures aimed particularly at categorical
data. Special emphasis
ie mivan +n hinhlu avkancihle anid aranhice
Package| A%| : & 28
A © O = O re) A = (o] i
oM 2L g2 2EtNel HE0E YHSY m7|IXE ZX|ot= IFZYLICHEE Windows
= S o = s L= S M Kk|IsE A A 2 o 35 S AHT:
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1

7| x| o w2

ol u—H;lxl OlAE"

=2l
=2 7

e BY 27| 7R [WIA] #E9x SeY

EEEIEEE

H7|% =2 27]...

IR R Console
>

7t R 278 (Re|LtEte] E% "Korea (Seoull)”,

{7 | x|

CRAN O/ AHOIE
CH2EC AOIE
7| %] QIAE
7K B

EZ3N U=

M T
==
A ER
5.

E<3

Zip G ESH 7| 27

2R CIMEL|of
o2 ALE XA

-
CRAN mirror

|

India -
Indonesia

Iran

Treland

Ttaly (Milano)

Italy (Padua)

Italy (Palerma)

Japan (Hyogo)

Japan (Tokye)

Japan (Tsukuba)

Korea (Seoul 2)

Lebanon

Mexico (Mexico City)
Mexico (Texcoco)
Metherlands (Amsterdam)
Metherlands (Utrecht)
Mew Zealand

Norway

Philippines

Poland

Portugal

Russia

Singapore

Slovakia

South Africa (Cape Town)
South Africa (Johannesburg)
Spain (Madrid)

Sweden

Switzerland

Taiwan (Taichung)
Taiwan (Taipei)

Thailand -

m

CHet 2L (RO]
A AR =,

(F2|17F AKX "Hmisc" MEH)

=0 2%

“Korea (Seoul2)”

-
Packages

HIV LifeTables
hive
HiveR
HLMdiag
hir
hmeasure
HMM
hrmm.discnp
hrmmm
HMMmix
HMP
HMPTrees
HMR

hot
holdem
Holidays
homals
homeR
homtest
HotDeckImputation
Hotelling
hotspots
howmany
HPbayes
HPO.db
HPOSIm
HSAUR
HSAURZ
hsDm
hsicCCA
hsmm
hsphase

FL

o A o
Bs Tk US)

==

@y Would you like to create a personal library
‘CtUserswyconaniwDocuments/R/win-library/2.15°
to install packages into?

[

G ()

| [ otuem

A+ AFEAR SFEL|IATS| §F f{X|of 2



4, HmiscE C}RZELC 21 MX|st= 0H™
IR R Console EI@
2 B 79A=0] FHFHs IEZEAEAYT.
'contributors{]'e}l 2 Q%PHH ‘:’]“ﬂ Eﬂ?l' tﬂ %% ?OJ_H;_—% Q’ﬂ_ )ﬂ _J': %]\%L:ls
28]x, R B2 r HIAEE EFE 985 HE M rcivation() ' 25
‘demo ()P E YEILTE BOHA] HEE B4 ¢ 3129, rneip()rE UHIFAE s
EF, ‘'nelp.starc ()] YFE TS mmo BELAY] AT ES€E AHESHEs [
rY FEE YHAE qurE dFHAFAL
[olde A FEFDE EFIEEYTH

> utils:::menuInstallPkgs ()
—— A AAA AAEE cran FIHE AR FAa -

trying URL 'http://cran.nexr.con/bin/windows/contrib/3

Content type 'application/zip' length 1519337 bytes (1
opened URL

downloaded 1.4 Mb

HFA] rEmise' T AFHLE LS AL MDS sums O]

GeEz2d wolue A4S 324 A AeUD

C:\Users\yoonani\AppData\Local\Temp\RtmpsZXgzlidownloaded packages

> |

4| i

.0/Hmi=sc 3.13-0.zip®
.4 Mb)

m

FagneIs

5. HmiscE& Atg3}7| I8l library(Hmisc) €=
RRConsoIe
> library(Hmisc)
v-%-:l' 7:|:|7]7‘]'5“ f’-—.“é%—%ﬂ‘-}f]- cluster
223 F7AE =295 LY} grid
223 G778 2E2FYY}: lattice
Z2a2% HFAAE 225U Y}: survival
223 FFAE 225U Y} splines
223 FFAE =459 Y}: Formula
Hmisec library by Frank E Harrell Jr

Type library(help="Hmisc'),

to see overall documentation.

929 HfFAE 2RFUT: Emisce

The following object i= masked from
untangle.specials

The following object is masked from

‘package:base’:

format.pwval, round.POSIXt, trunc.POSIXt, units

‘package:survival’:

?0verview, or ?Hmisc.Cverview')

m




RO Q| =

plot () : Jdegfjz=o| 7|3

RO LiZet+2l plot)2 M4EHEE S8ots 7t 72X Jgi= +YLICh plot)E S R

=
= ==
acfzo| 7|=0f ofs HOrEZSLICE O7|M AMEE dataz 2X[E Mf 7|222 ZX[&|l&= RO

datasets packaged| ZHZ|0{ QU= Puromycin Data*E A4S LICE

> str (Puromycin)

'data.frame': 23 obs. of 3 variables:

$ conc : num 0.02 0.02 0.06 0.06 0.11 0.11 0.22 0.22 0.56 0.56
rate : num 76 47 97 107 123 139 159 152 191 201

$
$ state: Factor w/ 2 levels "treated","untreated": 1 1 1 1 1 1 1 1
- attr(*, "reference")= chr "Al.3, p. 269"

A= FHE floH Puromycin At E M|t HIMZ[Z22 L0 EASLIC

AN H

> PuroTrt <- subset (Puromycin, state=="treated")
> PuroUnTrt <- subset (Puromycin, state=="untreated")

2ot &0| XIEE LI+H™ PuroTrte= state H=Z=9| Zr0| "treated”@l LH|O|E ZEYH USZE XA E

S

PuroUnTrt= state BH=90| Z}0| "untreated"Q! G|O|E ZEZUSZE X Z=L|LC

ROJAM 2= E 2H-g3t7| Qs defj=& 2de Oy XS gdststn dgf=o| 7|2 249

3 4 g =g ol
=2 ZPctes ddiz F9s =Estn O 9o 22E Jizo HEE Z2F5tE plot)nt 22
"AaE O gere Z7|EM 22T = 2o 43 AME 22EE "MeE Y s
7t MEEL Xg 227t A2 2g=s D3 Y 202 plot)S 0|83t 7tE Tt

¢ Dajms AMHRCE S

AN H

> plot(rate ~ conc, data=PuroTrt)

3 Ulrich Halekoh?| Basic Graphics in R(http://gbi.agrsci.dk/statistics/courses/phd07/material/Day1-

R-Intro/basic-raphics.pdf) & & =xst0 2SS & L|LCH

4 Puromycin Datat= cong, rate, stateE ®= Zb= dlolH ZH ¢ X5 = Puromycine] A2 ¥

LS RO T

o
ke

Fohe aaungelAel 7d Bw gl W S8 Ta gl


http://gbi.agrsci.dk/statistics/courses/phd07/material/Day1-R-Intro/basic-raphics.pdf
http://gbi.agrsci.dk/statistics/courses/phd07/material/Day1-R-Intro/basic-raphics.pdf

plot) &0 MR MUQIXIZE =l rate ~ conc £ y&HE rateR x 52 concE o0 MHEEE

ro

ZHddtets Qo|YLICh ROIM ~ = E™S LEHE Of AFE3St=0H 0] B rate = conc @ &

-

=
FAoZ QIXSHAIH ELCh d2(d FHm MK datas MHEE I8 HOIHE X8
Lct 22|12 B2 Mg AZ2(PuroTr)S HH =2 9ot AS LI
HEgez g5 HSUCOT type Of2t= HEQAXE 0|8

A =
T = =
5t §5&8 YZ%ks AgfZE 13 + UA=E UL L322l ZEE 4EESLCH

> par (mfrow=c (1, 3))
> shel 2as Aol 19 392 2 EE WAGES it o
> plot (rate

> plot(rate
> plot (rate

o
ins
i
i)

14

conc, data=PuroTrt, type="p"
conc, data=PuroTrt, type="1
conc, data=PuroTrt, type="b"

?

14

200
1
o
a
200
1
200
1
o

bl
1
.
Al
1
Al
1
T

rate
o

rate

rate
o

100

I
100

I
100

I
o—o

= UZSts M S ot HZ2M 255 LEL2E "b"E(both) HESLICH



2t
o = XNF9 37| : cexlab

o Zt =0o| ¥2| : xlim, ylim

> plot(rate ~ conc, data=PuroTrt, xlim=c (0, 1.2), ylim=c (40, 210),
+ xlab=""%X% (ppm)", ylab="RWE3 H|& (counts/min/min)", cex.lab=1.2)

200
I
o

o

150
I
o

H| Z(counts/min/min)

=
=
100
I

13

N

IR0 Cigh Ztefol 249
EH
|

e xlim=c(0, 1.2) : x £9| B 12 JIX|2 XA
y

40
mjn
o -
» Ar

e ylim=c(40, 210) : 08 H 210 X2 %M
e xlab="SZ(ppm)" : x&F HIFZ "Ssk(ppm)'E HY
e ylab="82 H|&(counts/min/min)" : y= HF& "Ht8 H|E(counts/min/min)'E HZ
e cexlab=12: = HE9o A7|E 7|F A7|9| 12HZ T
O|H plot)2 & =8kl 24 &2 Has] EASLCH 7|0 ABEl= MEQXE 21t

=R

o MEEE A= HEQ ZY BF :pch
o MEEZ A= 52 MZ #F :col
o MHELZ A= FE2 7| HE :cex

> plot (rate ~ conc, data=PuroTrt, pch=16, col=3, cex=1.5)
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00 02 0.4 06 08 10
conc

Zf "EQAO| et Zhefet LTt
o pch=16 : H3|= Ho| BYZ 16H(dis) 2 &, Est EHEX YHA| sjsts 2XI7}
%E—:!(O" pCh:"T", pch:ulu %)

e col=3( & col=green’) : M9o| MZS 3B (green)2 2 Tt

v25 250 K75 d100 1125 150 175 200 225 250
26 351 L 76 €101 ~126 151 176 201 226 251
27 452 M 77 102 1127 152 177 202 227 252 o [lho Mi20 M0 [0 [ll0 Mleo [li7o [z Moo
28 553 9103 128 153 178 203 228 253

0

1

2

1 5 I nE o
4 29654079 n104 129 154 179 204 229 T 21 s e s s 71 st e
5 30 755 0 i105 130 155 180 205 230
6 1
7 2
8 3
9

N

o

p
31 856 Q

R82 k107 132 157 182 207 232 Wzl lz 2lel e 72 Hs2 Ml
133 588

32 957
+34 759 T84m09 134 159 184 209 234
#35 <60 U85 n110 135 160 185 210 235 m 13 23 M Mles [T o3 W73 Mles [Tos

10

11§36 =61 V86 0111 136 161 186 211 236

12 %37 >62 W87 P112 137 162 187 212 237 s W40 24 34 s W4 | o4 74 s o4
H13 &38 éeaxss 9113 138 163 188 213 238

214 30 @64 Y 89 r114 130 164 189 214 239
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+18 +43 D68 ] 93 vi18 143 168 103 218 243 u LAl Hel-N
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Azol FRO WE = Y
J|ZSA HAESOM OJop7|ot= Atze| FRO| WE =S Hgsts YO CHol Lot

= SHASULE SAAM CHRs AR Y2 CE2 HIHX| YL

1=

-

Hl A
=]

b

QFX X2

Azol YHQ A7(0 S0l RAt7 AMO 0| E FOsts EH A= YFE UEHH= B

2|7t AFEElE BelE SO =AE LIEtUX|ZE 2A 7|

ot B2 XEHE J7F 32 Hadtes XEes 0 349 95" X=0|H, 2 o] otEg &
so| 4, SHS £ ¥ X YBO| LI2L 34 52 ol REYLCH
N RO Ol SB H¥ Y& T oF 52 BIY X2O|H LSX oM XF HE WL
o, "E0 "ESon, e FO O ¢t BEO 52 F HEe =Y ARYUCH
O o[ & Xtz R = =8 RS Soll Hds Ex & StlSL T

SFCH 20 = : barplot()
ROl LHF OIOIH & Ideaths = F=2 37§ AYHC|2XE, 7|5 HA)2=Z 2ot HE AYX

197495 1979EMX| 2otz2 A2 QYLCL O] A2E Sl O|thd Azl J2fZ= BIO| A

S |= barplot()0f CHoll YOtEZNSL|CE MK Ideaths A= @ L|Ct.



> ldeaths

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1974 3035 2552 2704 2554 2014 1655 1721 1524 1596 2074 2199 2512
1975 2933 2889 2938 2497 1870 1726 1607 1545 1396 1787 2076 2837
1976 2787 3891 3179 2011 1636 1580 1489 1300 1356 1653 2013 2823
1977 3102 2294 2385 2444 1748 1554 1498 1361 1346 1564 1640 2293
1978 2815 3137 2679 1969 1870 1633 1529 1366 1357 1570 1535 2491
1979 3084 2605 2573 2143 1693 1504 1461 1354 1333 1492 1781 1915
> str (ldeaths)
Time-Series [1:72] from 1974 to 1980: 3035 2552 2704 2554 2014

-

St= FO{EHY structurel| =
. o FOT Xt& Ideaths= ZE7(0f HOJE =M H
HOIX|Z ts)E &+ 0|83 THE A|AE(Time-Series)AtZ & L|Ct. O Xt=O0|AM 1&Q| Xt= Bk

2 E227| M= Ideaths[seq(l, 72, by=12)] £ Sdff 1HW, 13HRY, 35HMW, 47HF, S59HM

M
YR
il

Slof HAIR str) $4+ES ABUSLCH B4 s 2E
o

N=E 7HMetor SLCh =2 OlFA die FLULCHEE ofHo| YLLK RY HIMK| 5 2

=
O] 2% & matrix HEI2 HHIYEEZE SIASLUCEL Chg 2EE EEH?

> 1d <- matrix (ldeaths, nrow=6, byrow=T)
> colnames (1d) <- month.abb

> rownames (1d) <- 1974:1979

> 1d

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1974 3035 2552 2704 2554 2014 1655 1721 1524 1596 2074 2199 2512
1975 2933 2889 2938 2497 1870 1726 1607 1545 1396 1787 2076 2837
1976 2787 3891 3179 2011 1636 1580 1489 1300 1356 1653 2013 2823
1977 3102 2294 2385 2444 1748 1554 1498 1361 1346 1564 1640 2293
1978 2815 3137 2679 1969 1870 1633 1529 1366 1357 1570 1535 2491
1979 3084 2605 2573 2143 1693 1504 1461 1354 1333 1492 1781 1915
> str(1d)
num [1l:6, 1:12] 3035 2933 2787 3102 2815
- attr(*, "dimnames")=List of 2

.$ : chr [1:6] "™1974"™ "1975" "1976" "1977"

.$ : chr [1:12] "Jan" "Feb" "Mar" "Apr"

1) ldeaths XI2E 6712 ¥o| MEH XYL7F 6 12€9XK2| matrixE HS

=
°
i
njo
a

2 gt
2) Ido| @ 0|22 2t Tro| ofxtE WHLICL monthabb £ D|2Al & 0]Z0| A4ASQ|
EIS LIERELIC

3) Ido| & 0|2& 1974, 1975, ..., 1979 2 HHZBHL|C}

Ik Z0| ZHESHA FO T Atzo| =8 HESHD Asts dak Eo| 0|FS & + ASLICH
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o legend.text: 2 7|59| Hz

o beside : =2|Zt22 7|5 AE0|M FALSEQ| ZER 7|5 12 U
YEN2 LIEfLID TRUEY Z2 ol HiE

o horiz . =2|Zf2 2 FALSE o A2 U7} otfoA Q2 LIEfLID TRUEY AL
HZOM EZCZ F7| BF LEtH

n
N
rc
[:aN}

o density : 7|52 M Mo rE 1KY HIO| UHS LiEt to

NULLZ SEME LIEHLHX] S=CF
o angle: 7|52 MRE Mo A2 AMAYYS 7IE22 45 LIEHHCH
o border : 7|59| HE2| ME LIEILH= ZHSZ border=NA 4
ULHOIH cols Sl SlgS LIEILHTH border=TRUE £ &3l &l
LHEFH T,
o = Z& MEQUX : Ao BE Jdai= a0 M &H ALE
o main, sub: =0 FH =1t ENZY siHst= AL
o xlab, ylab: dgj=9o| x =1t y =9| 0|&
o xlim, ylim: J2j=9| x =1ty = ¢
o axes: =2|fO 2 TRUEE 7|29 2 =& L}EIL| FALSE = =8 H A
o col : djZo| Mg LIEILYL HEZIOZ barplote] HL 7|52
O=ZM Ol FOIXX| oM o|M(grey)7t AFEED 7|E AE2 49 gammaz

=gE =M ALES0| AT

OfX =ttiaef=E =-got7| <o Lt 20| Yo 2SI Ch



> par (mfrow=c (2,2))
> ag2s @ s 28 29 vy 7 el SolrkweSs Fuvh

> barplot (1d[,"Jan"])
> 1€99 Hag2E THYh

> barplot (ld, beside=T)
> 7 gER WEE a9 aFow sho] w 2dZE 2yt 7 WEe ARt o
o7 FAFH YT

> barplot (ld, beside=F)
> 99 aglze} U 7t AR A Zola] FAFU L

> barplot(ld, beside=F, horiz=T, density=5)
> 9ol 2H=E obeelA 9 WFol ofd elA $uFe]l HES HE w1 AL
= A& AT 5717F EoirtES YT
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S|AET : hist()

RO WZE HIO|EH = mtcars= 0O|=9| X=Xl ZHX| Motor TrendO|A] 19743 =0 2743t 32F 9]

Xtofl CHal 107+X| EM(AH|, M2 5= £, #HE7| 5)2 Jelst A2 YLIC O] AIZ2ERH A
£ K20 siYSts mpg £ (Miles/Gallon, H)) 22 ALY Xtgo| dffm2 0| AMEE=

histOOf CHoll OtEZSLICH HA mtcars Atz Y L|CH

> head(mtcars)

Mazda RX4 21.0 6 160 110 3.90 2.620 16.46 © 4 4
Mazda RX4 Wag 21.06 6 160 110 3.90 2.875 17.02 © 4
Datsun 710

Hornet 4 Drive 21.4 6 258 110 3.08 3.215 19.44 1
Hornet Sportabout 18.7 8 360 175 3.15 3.440 17.02 ©

Valiant

> str(mtcars)
'data.frame’:

mpg cyl disp hp drat wt gsec vs am gear carb

1

1 4
22.8 4 108 93 3.85 2.320 18.61 1 1 4 1

(] 3 1

0 3 2
18.1 6 225 105 2.76 3.460 20.22 1 0O 3 1

32 obs. of 11 variables:

$ mpg : num 21 21 22.8 21.4 18.7 18.1 14.3 24.4 22.8 19.2 ...
$cyl :num 6646868446 ...
$ disp: num 160 160 108 258 360 ...
$ hp num 110 110 93 110 175 105 245 62 95 123 ...
$ drat: num 3.9 3.9 3.85 3.08 3.15 2.76 3.21 3.69 3.92 3.92 ...
$ wt : num 2.62 2.88 2.32 3.21 3.44 ...
$ gsec: num 16.5 17 18.6 19.4 17 ...
$ vs num 6011010111 .
$am :num 1110000000 .
$ gear: num 4 443333444,
$ carb: num 4411214224,
4ol Ut
& TEOIXt

o

breaks : 7|52 HEFHOR g 5 sfLto] HWEHS FBCh
. SjrhZrol HEHY e

=

- ZTE HMEHE Ao fe g

7S i (2ZEEh

* "Scott” and "FD" #&2 7|S & Autote E12E O|F
- SeE Alsts g

freq : TRUEO|®M HIEZZ LIEFL|D FALSEO|H SHEUEZ LIEHH

probability : freq Zf0| FALSEQ! ZAL9| alias

include.lowest : TRUEO|™M 2t 7| 59| X|AZt =8 breaks7t HIE{ 7} OfL|H FA|
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o border : 7|59| HE2| ME LIEILH= ZH2SZ border=NA
ULHO|H cols Sl Wa= LIEtLHE border=TRUE & &3
LbEHHTE,

o o= Z3 & H™EYQIX} : barplot) &=

O[X s|l~=1"™= Adot7| <l L5t 20| Y| LS CH

> par (mfrow=c (2,2))
> a2 E 3 g 28 282 vy 7 g EUtES Fyth

> hist (mtcars$mpg)
> b R s AEaHS gyt

> hist (mtcarsSmpg, breaks=12)
> |la2Eae] HiE 12712 dyth

> hist (mtcarsSmpg, breaks=12, freqg=FALSE, col=c("red", "blue"))
> y&e @& WEs} ohd MER Sa i) Mg W sfe] waR o Fuch

> hist (mtcarsSmpg, breaks=quantile (mtcars$mpg))
> w7t 25%, 50%, 75%, 100% 7} S kel H=% gy

of Z&of thet ZntL|Ct.

—

Histogram of mtcars$mpg Histogram of mtcars$mpg
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>

height <- c(178,
le66, 175, 177,
168, 169, 173,
mean <- height
num <- mean (height) - 170

denom <- 4 / sqgrt(length (height))
z <- num / denom

172, 172, 172, 170, 176,
178, 169, 172, 177, 171, 185,
175, 175)

174, 175,
172,

> z-test AESAE AL

6, 0.01)

> x5 93 7 MY

> d <- dnorm(x)

> x0f 3|Fot= HEEHEEL| pdf ALt

> plot(x, d, type="1", xlab="",
> %2 g MHES 13 Hoz A

> axis(side=1)

> xH0 MY
> segments (
+ dnorm(seq

> F

> x <- seq(-1,

axes=F, ylab="")

seq(l.645, 6, 0.01),

> B
> arrows (3, 0.2, 1.645, 0)

0.22, labels=c("QAHZr:1.645"))

> text (3,

178,
168,

179,

175,

181,

171,

180,

21 8t:1.645
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ROJAMO| RES=(MEQIX= L ZHTH
el = FHEE =% )
A
P(X=X) P(X<X) P=P(X<?) =T
oS2x dunif(x) punif(x) qunif(p) runif(n)
NaeE=x dnorm(x) pnorm(x) gnorm(p) rnorm(n)
olgtEx dbinom(x) pbinom(x) gbinom(p) rbinom(n)
oI BRE dchisq(x) pchisq(x) qchisq(p) rchisq(n)
At AHBSHE 2xetol MEQIXt
TS2X
® dunif(x, min =0, max = 1, log = FALSE)
® punif(g, min =0, max = 1, lower.tail = TRUE, log.p = FALSE)
® qunif(p, min =0, max = 1, lower.tail = TRUE, log.p = FALSE)
® runif(n, min =0, max = 1)
HEQIRt 49
X, q TSI X}E S =SEHSO| gf HIH
P TotAXt Sh= &EG HH
n FEoHE= N
min, max T SE2EO| oot Aot
log, log.p TRUEO|®H log(p)2 Z&0| FO{TICH
lowertail TRUEO|™ P[X < x], OfL|®H P[X > x].
HQEx
® dnorm(x, mean = 0, sd = 1, log = FALSE)
® pnorm(qg, mean = 0, sd = 1, lower.tail = TRUE, log.p = FALSE)
® qgnorm(p, mean = 0, sd = 1, lower.tail = TRUE, log.p = FALSE)
® rnorm(n, mean = 0, sd = 1)
MEOIX} 49
mean HAe=o Ha (7|24 0)
sd B EFHA (7124 1)




o
0ot

-
=i

® dbinom(x, size, prob, log = FALSE)
® pbinom(qg, size, prob, lower.tail = TRUE, log.p = FALSE)
® qgbinom(p, size, prob, lower.tail = TRUE, log.p = FALSE)
® rbinom(n, size, prob)
MEroIR} Mo
size MM Azl
prob g3 =&
FI0|H S8 =E
® dchisq(x, df, ncp = 0, log = FALSE)
® pchisq(qg, df, ncp = 0, lower.tail = TRUE, log.p = FALSE)
® qgchisq(p, df ncop = 0, lower.tail = TRUE, log.p = FALSE)
® rchisqg(n, ncp = 0)
QXL g
df xS
ncp F(+)ol HIZA 2
AR 0]l

> dnorm(1.645, mean=0, sd=1)
[1] 0.1031108
> o] 0ol FTFEAF 19 AFEFA x7} 1.6459 W &3k

> pnorm(l.645, mean=0, sd=1)
[1]1 0.9500151
> Ho] 0ol FFEAATF 191 At XA x7F 1.6457) o]t &5

> gnorm(0.025, mean=0, sd=1)
[1] -1.959964
> 3ol 0ol FFHATE 191 A 2ol A PIX<x]7F 0.0257F =& x %

> rnorm(10)
[1] 0.590 -1.806 -1.601 -0.594 -1.051 -1.371 -0.280 -0.453
[9] 2.491 -1.282

> rnorm(10)
[1] 1.509 0.069 -0.331 -0.103 -0.447 -1.711 1.115 0.103
[9] 1.145 -0.219

> Hyto] 003 FFAATE 191 Ayt X Z5E 10709 = A4




= Vn
= A& 2bgts A2z Fact Fe[gUoh & ooMs o [ez HOIESZE X[RMT =0t
S ZEZE2RH FE #2 B0 #29| a7 S0 Mt YA2EE H2Es AS RS O
Z

OIS Z2O| EY¥sS ZF5te 24 HOF 12Me 42ME A9 EUSH L
ChE JEOIM DietAMo| 2ot 1YMol ZotE 0|1 F240| 4209 ZotE ZEYL|Ch
ZOMSEZOM Ot 1020 &2 Of &2 Hoz Qo] L0 & 9= X E

Xl ool REE HYHM =R EM ).

> x <- 0:10

> y <- dpois(x, lambda=1)

> y.4 <- dpois(x, lambda=4)

> plot(x, y, type="b", col="blue", 1lwd=2)
> lines(y.4, col="red", lwd=2)

> points(y.4)
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central.Poisson = function (lambda) {
nt = c(4, 9, 36, 81)
xbar = rep (0, 500)
windows ()
par (mfrow=c(2,2))

for(i in 1:4) {
for(j in 1:500) {
xbar[j] = mean(rpois(nt[i], lambda))
}
hist (xbar, main=paste ("Sample size=", nt[i]), xlim=c (0, lambda*3))

}

mtext ("Central Limit Theorem : Poisson", side=3, outer=T,cex=1.5)

central.Poisson (1)

Sample size=4 Sample size=9
o
o
= 2 =
g = 2
i} i}
= =
o
g s £ g
o |—L'_' o
[ T T I T T 1 [ T T T T T 1
0.0 1.0 2.0 3.0 0.0 1.0 2.0 3.0
xbar xbar
Sample size= 36 Sample size= 81
[}
o™
= - = [}
(&} (&} [eu)
c (=] c
s @® S
o o
g £ =
o o
[ T T I T T 1 [ T T T T T 1
0.0 1.0 2.0 3.0 0.0 1.0 2.0 3.0
xbar xbar
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SAN 7HEYT

—

8ots g+Urth t2 28 0|8% tEEE
2

t.test(x, y = NULL,
alternative = c("two.sided", "less", "greater"),
mu =0,
paired = FALSE,
var .equal = FALSE,
conf.level = 0.95, ...)

® X: Xz P HIF

S|
o V: Az FYE HH=2 MAAXZ MHSIA| @

o
=]
Mz =82 & #20Me BdHu Hd8s AL

A2 Al CHY HE AFAHA
® alternative : 7|2 Zt2 “twosided’O| 7|27} MEHOME SZ HA™EES MA|SID CjoH7HA
(Alternative Hypothesis, H1)0| [t2} “less”, “greater"E& X| &Lt
o mu: AFY "o U2E YHSIX| YS Al J|2U2 0
® paired: ®E 0|2 £ EEOl ZQ TRUEO|N 7|23Zt2 FALSE
® varequal:xy § ZETHe| 2A0] SUY AL TRUE 7|2742 FALSE
® conflevel : ME|FZtE T U} AFEE[= MEFZFLE 7|2¢[2 0.95)
AL Of) oY BEEO| Ha A
mtcars AtEE 0|0t 1973 @2 H 1974 ANHAl OI=0AN MoE ASISC
R dHl= ZEY 20 0t (20mpg)= 2edd AL, =018 XSO0
As0ld 20 Aot £l RS HolJdl Rl == 0ld XUHHSZ
HHl= 20mpg 20 A0t & = JU=A FeA=+E 0.05 WM ZBEGHAIL

> with (mtcars, t.test (mpglam==1], mu=20, alternative="greater"))
One Sample t-test

data: mpgl[am == 1]
t =2.57, df = 12, p-value = 0.01231
alternative hypothesis: true mean is greater than 20
95 percent confidence interval:
21.3 Inf
sample estimates:
mean of x
24 .4




AE o) B2 OlF =2 B HFE

=

N2 CE

2 (extra)

A2tel S0l XH0IJF A=K 7=

_l':_
TAGHRLH. A2 OE

0
0.050lA ZBEGHAIR.

ZF(grou)l £HHZ

o
e

i 10

2 o

> with (sleep,

+ t.test(extral[group == 1], extralgroup == 2],
+ paired = TRUE)
+ )

Paired t-test

data: extralgroup == 1] and extralgroup == 2]
t = -4.06, df = 9, p-value = 0.002833
alternative hypothesis:
95 percent confidence interval:
-2.46 -0.70

sample estimates:

mean of the differences

-1.58

true difference in means is not equal to O




A of) SOl £ EEo| WF AT
R LHEXIZQ! InsectSpray = M2 T2 A ZEH(spray)l A=HME %
=2 239 #(count)S 2Est HIOIEOICE. 0= A 2 B &AFH HAss
Hlwdtedd StCH. A 2 B & &SHe o2l HEY =0l "y =0 XHoIot
UqeX RA+E 0.05 KA HAEHOIAIL.(A 28 B 2 & HEY =0l 4y

9 BME2 M2 S50 JH¥ St

> with (InsectSprays,

+ t.test (count[spray=="A"], count[spray=="B"], var.equal=T)

+ )

Two Sample t-test
data: count[spray == "A"] and count[spray == "B"]
t = -0.454, df = 22, p-value = 0.6546

alternative hypothesis: true difference in means is not equal to 0
95 percent confidence interval:
-4.64 2.98
sample estimates:
mean of x mean of y
14.5 15.3




HEA et MAEEAM : cor(), cortest()

F e AfOle] YA
E

cortest() @L|C} O] &

cor(x, y = NULL,
use = "everything",
method = c("pearson", "kendall", "spearman"))

o use: ZZX|0f Cigh M| Y EXE

e method : &32tA 9 ZTFZ "pearson’0| 7|24t (kendallt spearman2 =2 7|Eto| A

cor.test(x, v,

alternative = c("two.sided", "less", "greater"),

method = c("pearson", "kendall", "spearman"),

exact = NULL, conf.level = 0.95, continuity = FALSE, ...)
¢ xy: NS 7T B

e alternative : CHOIZIAM Q| 2 EXIY

|0
O
=

e method: 24% &otA|+9|

e exact: kendalld} spearman AH2A| =0 A9 Hetst p-value A A E

e continuity : kendallZt spearman M&AF0MO| HEH =



R LHAXZQl cars = XN=ESX2 =S (speed)2 HESH2l(dist)S

ot Re+=& 0.05 OlAM =2let

> with (cars, plot(dist, speed))

> with (cars, cor(speed, dist))

[1] 0.807

> with (cars, cor.test (speed, dist))

Pearson's product-moment correlation

data: speed and dist
t = 9.46, df = 48, p-value = 1.49%e-12
alternative hypothesis: true correlation is not equal to O
95 percent confidence interval:
0.682 0.886
sample estimates:
cor
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At o)

RO WHAEXZQO! cars= NS =5 (speed) il HE M=

=X Hel(dist)
UCH. 0] A=E2 Sol 50 OE HI%718|9| SIHIZEZ 2

HH'

=
=

OtAI2.

DE

> with (cars, plot(dist, speed))

> out <- with(cars, Im(dist ~ speed))
> out
Call:
Im(formula = dist ~ speed)
Coefficients:
(Intercept) speed

-17.579 3.932

> step 1 : ZHAF FF

> summary ( aov (out) )

Df Sum Sg Mean Sg F value Pr (>F)
speed 1 21185 21185 89.57 1.49%e-12 **x*
Residuals 48 11354 237

0 Y***/ (0,001 ‘**/ 0.01 ‘*’ 0.05 ‘.’ 0.11
= Step 2 : -,'?'_-M-E-M,Eg E3l 3ol QoM A

Ul

Signif. code

> abline (out, col="red")

> AT 53

> summary( out )

Call:
Im(formula = dist ~ speed)
Residuals:

Min 10 Median 3Q Max
-29.069 -9.525 -2.272 9.215 43.201
Coefficients:

Estimate Std. Error t value Pr(>|t])

(Intercept) -17.5791 6.7584 -2.601 0.0123 *
speed 3.9324 0.4155 9.464 1.49e-12 **x*

Signif. codes: 0 ‘***’ (0.001 ‘**’ 0.01 *" 0.05 ‘.7 0.1 ' 1
Residual standard error: 15.38 on 48 degrees of freedom
Multiple R-squared: 0.6511, Adjusted R-squared: 0.6438
F-statistic: 89.57 on 1 and 48 DF, p-value: 1.49e-12

= Step 3 : MEHAN F|HAH o F=H

> par (mfrow=c(2,2))
> plot (out)

= Step 4 : 3T




RO Q| HO|E1 BFH Xt=ol &4

table()d} prop.table()

table() = FOT XNEERH QQl(FactonHE XtgQ| =& MO table Y| X2 E Htely
=]

FLict. wet

dop AL LI

f

ot prop.table() 2 table XtZ25EF HES off Hhats] FLICL Ch32| AEWE Sl

> rpois (20, 5)
[1] 6 7 96 6 9 53285512¢654¢62

3
> Ot 5Q ZOMESEEZFH 20719 Ha 49

> table(rpois (100, 5))
1 2 3 4 5 6 7 8 910 11
3 517 18 14 14 13 4 6 2 4

> ZCIIF 50 oS EZ2EH 100749 U2 MAMSID 0|2 table HE|R Q9F

> str (warpbreaks)

'data.frame': 54 obs. of 3 wvariables:
S breaks : num 26 30 54 25 70 52 51 26 67 18
$ wool : Factor w/ 2 levels "A","B": 1 1 11111111

$ tension: Factor w/ 3 levels "L","M","H": 1 1 1 1111112
= warpbreakst wool®| ZEEQI A& (L, M, H)O| 2 breaks® =& X%t XI=2

> head (warpbreaks)
breaks wool tension

1 26 A L

2 30

3 54

4 25

5

6

>

b

70

52 A

with (warpbreaks, table(wool, tension))
tension
wool L M H
A9 9 9
B 9 9 9

= wool 1} tension B2 9 J9 XEI7} AEEA=X HEE £

[ e e e R

> prop.table( table(rpois (100, 5)) )
0 1 2 3 4 5 6 7 8 9 10 13
0.01 0.04 0.11 0.14 0.15 0.16 0.13 0.17 0.04 0.02 0.02 0.01

2 HlE HO|lES FEUC.

> prop.table( with (warpbreaks, table(wool, tension)) )
tension
wool L M H
A 0.1666667 0.1666667 0.1666667
B 0.1666667 0.1666667 0.1666667

> HE HO|E2S FEUCH HE2 TH T 24 &9 27| YLItt.




xtabs() : B0l BHS7| QI3 x|xo| w4
X HOHZRH HO[E2 Fot= A2 29| table() &= FX|T xtabs() &7t C |FAHSHA
ZEBLIC xtabs() 2t MO £2 %D Qe ZQOIE ZL HO|EERE F3T [ BF A8
2 = UASFULCH ALBA| "xtabs( £ ~ WFEHES + P EHS)" o FHE MELDH CH29
OlE Sl xtabs(2| &#EEES LOLEAUSLICH
> (datal <- data.frame( group=c("placebo", "placebo", "treatment",
" treatment "), outcome=c(l, 0, 1, 0), count=c(l6, 48, 40, 20)))
group outcome count
1 placebo 1 16
2 placebo 0 48
3 treatment 1 40
4 control 0 20
2> X5+5 312 A= HolH ZY Y datals USASLICH
> (tabl <- xtabs(count ~ group + outcome, data=datal))
outcome
group 0 1
treatment 20 40
placebo 48 16
=2 B counteE E4E B0 Qo W FEL2 groupPZ2 8 & outcomeSZE BHL|LCE.
> str (ToothGrowth)
'data.frame': 60 obs. of 3 variables:

$ len num 4.2 11.5 7.3 5.
$ supp: Factor w/ 2 levels
$ dose: num 0.5 0.5 0.5 0.5

> head (ToothGrowth)
len supp dose

1 4.2 vC 0.5

2 11.5 vC 0.5

3 7.3 VvC 0.5

4 5.8 VvC 0.5

5 6.4 VvC 0.5

6 10.0 VvC 0.5

> xtabs (~supp+dose,

dose
supp 0.5 1 2

0J 10 10 10
vC 10 10 10

> £4 x2S HLH Y 7

HT

"OJ" , "VC" :

data=ToothGrowth)

=2t

8 6.4 10 11.2 11.2 5.2 7
2222222222
0.5 0.5 0.5 0.50.50.5

s
o sy

T2 #g o[BS MOojA Lict.
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FAIL .

ZFH =2A+== 0.050A HEE

IT
o

2ol

108, 32)

101,

> mendel <- c (315,

1)/16

3,

3,
> chisqg.test (mendel,

> prob <- c (9,

prob)

p:

Chi-squared test for given probabilities

mendel

data:

= 0.9254

p-value

0.47, df = 3,

X-squared




SYY W : § W0 Al on

SYYH AH MBEE AEE 0 x ORYE" QLT E¥EE table XL} HH 5 W
2 LEHE 4 oD EUch SN AY oA FOIHE SAZS A8 ool AREE
"ol T -1 (r-1) x EO| = (c-1)'=E FELICE

2tA xtabs()OIA AFZ2E X2E HIEE £0 O E2(treatment HIEF2I
S0)0l Mmek 2D 8Xtel LM (outcome = 1) LIEFH ZOICH. HIEtE!
SEHHEFIN 201 M A0l U=KX Re=== 0.05 0 Z2EGHO Ct.

> datal <- data.frame( group=c ("placebo", "placebo", "treatment",

+ "treatment"), outcome=c(l, 0, 1, 0), count=c(l6, 48, 40, 20))

> tabl <- xtabs(count ~ group + outcome, data=datal)

> chisqg.test (tabl)

Pearson's Chi-squared test with Yates'

data: tabl
X-squared

20.0589,

df

_1, =

p-value

7.509e-06

continuity correction




=0 OO L =
Lok =Y 48 48 Y'Y Lot 4
F o] o2t SEY d82 F= Ao XSt
= Z2XE g4 224 SOAM

LH& XtE Titanic 2

MZ=0 2 (Survived) Ol
8 FEI =L&HA

EtOIELE S92 A (Class),
CHet X=0ICH. Ol
=72l 0.050lA Z&atet.

o1

A9 (Sex),
MNEZEH MEAHZ20

> str(Titanic)

table [1:4, 1:2, 1:2, 1:2] 0 0 35 00 0 17 0 118 154
- attr(*, "dimnames")=List of 4

.$ Class chr [1:4] "1st" "2nd" "3rd" "Crew"

.S Sex chr [1:2] "Male" "Female"

.$ Age chr [1:2] "Child" "Adult"

.$ Survived: chr [1:2] "No" "Yes"
> apply(Titanic, c (1, 4), sum)

Survived

Class No Yes

1st 122 203
2nd 167 118
3rd 528 178
Crew 673 212

= Class@} Survived HE XI2E otet

> t(apply(Titanic, c
Class

(1, 4), sum))

Survived 1lst 2nd 3rd Crew

No 122 167 528
Yes 203 118 178

= Survived 40| =

> data2 <- t(apply(Titanic,

> chisqg.test (dataZ2)

Pearson's Chi-

data: data?2
X-squared =

SHe

190.4011,

673
212

Tcto 2 17| 8l ™X| (Transpose)

c(l, 4), sum))

squared test

df = 3, p-value < 2.2e-16

AlE




