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What is R(l) R %At

©

X
R HomePage E
Ris ‘GNU S, a freely available language and environment for A
statistical computing and graphics which provides a wide A
variety of statistical and graphical techniques: linear and S
nonlinear modelling, statistical tests, time series analysis, “
classification, clustering, etc. o
EE ]
Our introduction to the R environment did not mention statis- e
tics, yet many people use R as a statistics system. o
We prefer to think of it of an environment within which many s
classical and modern statistical techniques have been im- .
plemented. 4
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it
M IR
R
ERCIEPSE

A H 5T



What is R(ll) LE

®

R fHiA
AR
FHAIEE
. . ARG
@ R is data analysis software e
® R is a programming language e
A
® R is an environment for statistical analysis sty
Hel AR R A e
® R is an open-source software project e
® R is a community CHEHED
RSB
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B
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EEMK

SAS. SPSS. R [1JLL#:
BRI SAS Product SPSS Product R Package
rZBie | SAS/STAT® SPSS Advanced Models™ | stat, MASS
JERBES | SAS® SPSS base™ base
i SAS Base®Report. SQL, | SPSS Custom Tables™ reshape,sqldf
Tabulate
KEET | SAT/STAT®:Correp SPSS Categories™ MASS,ade4,cocorresp,. ...
Kl | SAS/IACCESS® SPSS Data Access Pack™ | DBI, foreign, RODBC
Hifpiz% | SAS/IML®, SAS/IML Work- | SPSS Matrix™ matlab,Matrix,sparseM
shop®
HdEizdE | Enterprise Miner™ Clementine® rattle, arules, FactoMineR
GIS SAS/GIS®,SAS/Graph® SPSS Map™ maps, mapdata,mapproj,....
175 | SAS/ETS® SPSS Trends™Expert Mod- | over 40 packages
eler
“hHiyJiRE | SAS/STAT®: Calis Amos™ sem
S Enterprise Miner™ SPSS Classification Trees™, | ada,adabag,BayesTree,boost,party,rpart,tree,. ..

AnswerTree™
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R 5

+ ACM Software System Award(1998)
+ John Chambers

+ The Statistical Computing and Graphics
Award(2010,Bl-annual)
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R 5

+ ACM Software System Award(1998)
« John Chambers

+ The Statistical Computing and Graphics
Award(2010,Bl-annual)

ACM Software System Award:

+ 1983 Unix

+ 1986 TeX

+ 1989 PostScript

+ 1991 TCP/IP

+ 1995 World-Wid-Web

+ 1997 Tcl/Tk

+ 1998 S

+ 1999 The Apache Group
+ 2002 Java
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R is not ... R 2RI

®

R fHiA
AR
FHAIEE
B RG

© is not a database, but connects to DBMSs A

H 1
® language interpreter can be very slow, but allows to call S

own C/C++ code wa
® no spreadsheet view of data, but connects to Excel BAERAFRTE N

i3

® has no graphical user interfaces, but connects to Java, .
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R 7 Windows T i1 &

fRe e

File Edit Misc Packages Hindows Help

R version 2.11.0 (2010-04-22)
Copyright (C) 2010 The R Foundation for Statistical Computing
ISEN 3-200051-07-0

R is free software and comes with RBSCLUTELY WO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

R 13 a collaborative project With mARY cOntributors.
Type 'contributors()' for more information and
'ecitation()' on how to cite R or R packages in publications.

Type demo()’ for some demos, 'help()' for on-line help, or
'help.starc()' for an HTMD browser interface to help.

Type 'q(}' to guit R.
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CRAN Mirrors

€ 5 C o ntew:/ /v rproject. org/

About R
What is R
Contributs

Screenshots
What's new?
Download, Packages
RProject
Foundation

Members & Donors

Bug Tracking
Developer Page
Conferences

Search

Documentation

Manuals

EAQs
The R Journal
Wi

Certification
er

Mise
‘Bioconductor
Related Projects
User Groups
Links

CRAN Mirrors

The Comprehensive R Archive Network is available at the following URLs, please choose a location close to you. Some statistics

Australia
hittp://cran.ms.unimelb.edu.au/
Austria

ran.at.r-project or
Belgium

i s org/cr
Brazil

fiocruzbry

wwvps (/CRA

hitp://brieger esalq.usp.br/CRAN/
Canada

hito//cranstatsfu.car
http://mirror.ts.dal.ca/cran/
http://probability.ca/cran/

http://cran skazkaforyou.com;

http://cran.parentinginformed.com/

hietmat.puc.cl

hittp://ftp.ctex.org/mirrors/CRAN/
http://cran.csdb.cny
http://mirrors geoexpat.com/cran,
Colombia
http://www lagee.unal.edu.co/CRAN,

http://mirrors dotsrc.org/cran/

France

University of Melbourne
Wirtschaftsuniversitaet Wien
KU.Leuven Association

Universidade Federal do Parana
Oswaldo Cruz Foundation, Rio de Janeiro
University of Sao Paulo, Sa0 Paulo
University of Sao Paulo, Piracicaba

Simon Fraser University, Burnaby
Dalhousie University, Halifax
University of Toronto

iWeb, Montreal

iWeb, Montreal

Ponti

ia Universidad Catolica de Chile, Santiago
CTEXORG

Computer Network Information Center, CAS, Beijing
GeoExpat.Com

National University of Colombia

dotsrc.org, Aalborg
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@ Linux e

® MacOS X u
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©® Windows WAk

R KMiAF 3 A 35— A«

PR
update.packages (checkBuilt = TRUE, ask = FALSE) 1 el ]
# or install.packages (.packages (all = TRUE)) REIES
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Eéﬁﬁ}%%gﬁ R 2RI

®

T
R fHiA

WAR
FHRI R

e 7

* help(topic)
a

+ ?topic o
* help.search('topic’) s

P
* apropos(’topic’) TS
i

* help.start() e
+ RSiteSearch('topic’) FALEH
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2topic I %

@ Description — pF#ik
® Usage — ZRIAIEII

® Arguments — 2%

O Details — V1%

O Value — F{H W]

O Warning — %1%

@ Note — 1R

O Author(s) — 1E#

O References — 2% ik
® See Also — &% HiAlh
® Examples — 244
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demo () Fl example ()

R A EHI

R i
MR R
TR

Sz
o)

Hfnhb
MK
HR
HARBAR R AR
Fm
Eas:]
AR AR
RIS
Herm
SEWEIESE
Gt

A

HATEH
F
Giit
A
B
e R

RS2



Malling lists and the R Journal

* http://www.r-project.org/mail.html
* http://journal.r-project.org/
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http://www.r-project.org/mail.html
http://journal.r-project.org/

Task Views

CRAN Task Views

Bayesian Bayesian Inference
ChemPh c ics and C Physics
ClinicalTrials Design, Monitoring, and Analysis of Clinical Trials
Cluster Cluster Analysis & Finite Mixture Models
P—— ity Distribut
Ece C i ics
Environmetrics Analysis of Ecological and Environmental Data
Design Design of Experi (DoE) & Analysis of Experimental Data
Finance Empirical Finance
Genetics Statistical Genetics
Graphics Graphic Displays & Dynamic Graphics & Graphic Devices & Visualization
ok gRaphical Models in R

HighPerformanceComputing High-Performance and Parallel Computing with R

Machinelearning Machine Learning & Statistical Learning
Medicallmaging Medical Image Analysis

ivari Statistics
NaturallanguageProcessing Natural Language Processing
Optimi el and ical
Pharmacokinetics Analysis of Pharmacokinetic Data
Pt i Especially ive Methods
Psychometrics Psychometric Models and Methods
Robust Robust Statistical Methods
SocialSciences Statistics for the Social Sciences
Spatial Analysis of Spatial Data
Survival Survival Analysis
Ti il Time Series Analysis
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Rcmdr 1 rattle

Rcemdr

Commander ()

rattle
rattle ()
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VI N R SERLHE I

search () BREUR [ 1T I0E 8BS O Eg
o A B 1 5 »
> .packages(all.available = TRUE) F;ﬁﬂ
[1] "adabag" "adapt" "akima" 2 FaAE
[4] "amap" "animation" "aplpack" :iiz
[7] "arules" "base" "BayesTree"
[10] "biglm" "bitops" "bnlearn” H b
WAk
~ N LR
F3 AT Packages: ww;mm
EE:]
AT
£ ik gt
stats EE R R
graphics  JEfiliz: Bl R 4L SN
grDevices  Jtfiliak grid EJE &4 -
utils R I,ﬁ@ﬁl »E
datasets  JLAEHEAE sk
methods I R G R4 T2 1 vk f2E i X s
base 8RR Zit
M
o
T e
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CRAN Packages

Available Packages

Currently, the CRAN package repository features 2420 available packages.

ADGofTest
ADaCGH
AER
AGSDest
AlCcmodavg
AIGIS

AIM

I
ALS
AMORE
AcceptanceSampling
AdMit

AdaptFit

AlgDesign

Amelia

Analyze FMRI

Animal

AquaEnv

>
7]

>
I

Anderson-Darling GoF test

Analysis of data from aCGH experiments

Applied Econometrics with R

Estimation in adaptive group sequential trials

Model selection and multimodel inference based on (QAIC(c)

Areal Interpolation for GIS data

AIM: adaptive index model

Tools to look at the data ("Ad Inidicia Spectata”)

multivariate curve resolution alternating least squares (MCR-ALS)

A MORE flexible neural network package

Creation and evaluation of Acceptance Sampling Plans

Adaptive Mixture of Student-t distributions

Adaptive Semiparametic Regression

Algorithmic Experimental Design

Amelia IT: A Program for Missing Data

Functions for analysis of fMRI datasets stored in the ANALYZE or NIFTI format
Analyze time-coded animal behavior data

AquaEnv - an integrated development toolbox for aquatic chemical model generation
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source ()




Assign
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WHEIT/EH%X

EFFERAE R TAERT, W& R I LAE=SA) (working
directory): 1#H] getwd () 1 setwd () KIFHM&E LHEH

o

Listing 1: working directory

> getwd ()

[1] "C:/Documents and Settings/T61"

> setwd("D:/doc/DataMR/")

> dir ()

[1] "1223344866467.zip" "article" "Liu_article.rar"
[5] "slidel" "slide2"
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BRI |

H PR BCRCH 11 R £

read.csv.

read.delim,

card ty time
1 10001 sale 1
2 10002 return 2
3 10003 sale 3
4 10004 return 4
5 10002 sale 5
6 10003 return 6

> x <- read.csv(’card.csv’,header

read.table.
card.csv:
Example:
> X

card
1 10001
2 10002
3 10003
4 10004
5 10002
6

10003 return

ty time

o Ul W N

TRUE)
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B K

 data.entry (x) HTEIRIEA RN g%

* scan (x) MG BSOS U b n) B B8R
+ data (x) N#EdeE

 edit () WHISCARGIER BN R XA

 £ix(x) fix’ WH ‘edit’ & X
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FoA e XA

Package:foreign

Functions for reading and writing data stored by statistical
packages such as Minitab, S, SAS, SPSS, Stata, Systat, ...,
and for reading and writing dBase files.
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o HH

write.table. write.csv

Tips:
> write.csv(x 'D:/data.csv’ ,row.names FALSE)
> write.table(x,"clipboard",sep = "\t",col.names=NA)

# For Excel
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BRAE

> m <- NA

> class (NA)
[1] "logical"
> class (T)

[1] "logical"
> is.na (m)

[1] TRUE

@ na.omit (x) ERHEEM (na)

LR RAT

® na.fail (x) i

s TR ¢ R B A,

R EERAE SR x &2 —A NA
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G2

from'to FEE— AN
T E R IR T HRENEY, .

> 1:10 + 2
(1] 3 4 5 6 7 8 9 10 11 12
> 1:(10 + 2)
fr] 1 2 3 4 5 6 7 8 910 11 12

TSI — K P2 ] LLE T seq(from, to) Kji=4:i:

> seq(l,5,by = 0.5)
[1] 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
> seq(l,5,length = 11)
[1] 1.0 1.4 1.8 2.2 2.6 3.0 3.4 3.8 4.2 4.6 5.0
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Objects, their modes and attributes

> length (x)
[11 3

> class (x)

[11]
> mode (x)

[1] "list"

> attributes (x)

$Snames
[1] "card"

Srow.names
1] 1 2

Sclass

[1]

"ty"

3

"data.frame"

4

"data.frame"

"time"

5 6

7

8

9 10 11 12 13 14 15 16
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R

HE iR R

B

NoO b~ wNn =

F7F (charactor)

¥ (numeric)
#H (integer)
4 (logical)
SH (complex)
HiZ (list)
1 (factor)

EATH RS R

S
ARy

Eim & (TRUE=T. FALSE=F)

2H
S X G
W TR CREAR

£ R (S) #EET, B

Everything in S is an object;
Every object is S has a class.
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data frame

data frame(ZHEAE)

A DAFRAR S — MAEU SR . BT DUE EBASRIZR RN 1) (B
45 ARIZRHARE (matrix-like)

EONIUSEREN

* attach
* detach
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as.

> methods (as)

[1]
[31]
[3]
[7]
[91]
[11]

[115]
[117]
[119]
[121]
[123]

as
as
as
as
as
as

as.
as.
.table

.tclObj
.vector

as
as
as

.array

.call

.character.condition
.character.default
.character. factor
.character.numeric_version

single
stepfun

as
as
as
as
as
as

as.
as.
.table.default
.ts
.vector.factor

as
as
as

.array.default
.character

.character.
.character
.character.
.character.

Date

.error

hexmode
octmode

single.default

symbol
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x5l

=
il
P
E

x[n]

x[-n]
x[1l:n]
x[=(1:n)]
x[c(1l,4,2)]
x["name" ]
x[x > 3]
x[x > 3 & x
x[x %in% c(

FH oAk

BT 8 n NTTERD x

Il n ANICE

B+l REREHIGE

fREtE

£°h "name" ICE

FraRT 3HI#E

< 5] XA (3,5) MIC %
a","and", "the") ] Epreta el pve
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x5
ES I

x[n]

x[[n]]
x[["name"]]
x$name

EEE ]

X[ilj
x[i,]
x[, 3]
x[,c(1,3)]
x["name", ]

HHatER 5] EFEZR S DN~ i)

x[["name"]]
x$Sname

YR ERTTHE n
BRI n DILE
%M "name" IIGER

[ L

AR (1) BITCER

iAT
ERR]
1 F1 3 %

48 "name" [F4T

K44 "name" 1141
[/ -
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2t R A

* which.max (x)
* which.min (x)
* rev(x)

* rle(x)

* sort (x)

* match(x, y)

* which(x == a)
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cut (x, breaks)

> set.seed(10)
> x <- rnorm(10,0,100)

> cut (x,breaks = c(-Inf, -100, -50, O,
[1] (0,501 (=50, 0] (-Inf,-100]
[51 (0,50] (0,50] (-=Inf,-100]
[9] (-Inf,-100] (-50,0]

6 Levels: (-Inf,-100] (-100,-50] (-50,0]

> x
[1] 1.874617 -18.425254 -137.133055
[5] 29.454513 38.979430 -120.807618
[9] -162.667268 -25.647839

50,
(=100,-50]
(=50,0]

100,

Inf))

(100, Inf]

-59.916772
-36.367602
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do.call R SR

> m <- NULL 1 g
> for( i in 1:2) R fHifr
+ m[[i]] <- data.frame (matrix (rnorm(4),2,2)) 3 YRR
> m FRAILE
ARG
[[1]] 5 el i
X1 X2 o
1 0.6003370 1.0410788 7 KR
2 0.1481331 -0.6028166 At
9 Bl g
[[2]1] i
X1 X2 11 :Zig&w
1 -0.4325380 0.4349807 P
2 iz
2 0.8317534 -0.1724106 18 e
HPEIZ S
> do.call (cbind, m) 15 Gifi
X1 X2 X1 X2 e
1 0.6003370 1.0410788 -0.4325380 0.4349807 17 Ak
2 0.1481331 -0.6028166 0.8317534 —-0.1724106 BrEs
Bz
P EE
TR
I e

RS 2]
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5 B B #

unique (x) . duplicated (x)

> x <= ¢(2000,2001,2002,2000,2004)

> unique (x)

[1] 2000 2001 2002 2004
> duplicated(x)
[1] FALSE FALSE FALSE

TRUE FALSE
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BE:ii} 520

as.Date(), as.POSIXct ()

dl <- c("06/29/07") ; d2 <- c("07/02/07")
D1 <- as.Date(dl,"%sm/%d/%y")

D2 <- as.Date(d2,"sm/%d/%y")

Dl + 2 ; D1 - D2

difftime(D1,D2,units = "days")

B R R T

> format (Sys.Date (), format="%A, %d %B %Y")

help (strptime)
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TR

>
[
>
[

1]

1]

paste ("A",
"Al " "A2 "
paste ("A",

1:6

nA3M

1:6

"A1A2A3A4A5A6"

r S€p =
"A4 n
s Sep =

L)

"Ag"

"AGM

’

’
’

collapse= "")
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HH A3 H1

substr (x, start,stop), strsplit (x,split)

> ?strsplit
> strReverse <- function (x)
+ sapply (lapply (strsplit (x, NULL), rev),

paste, collapse="")
> strReverse (c ("abc", "Statistics"))
[1] "cba" "scitsitatsS"
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IENZRIEX

grep,grepl,sub,gsub,regexpr,gregexpr

> gsub (" ([ab])",

"NAI_NNL_",

[1] "a_a b b_c a_a nd ABC"

"abc and ABC")
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apply 5% |

apply (X, MARGIN, FUN, ..

-)

> d <-

> apply(d,2,quantile, seq(0,1,by = 0.1))

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%

-1.
=0
-0.

data.frame (x1 = rnorm(100),x2
x1 X2
7786545 0.002695648
8978897 0.053191817
6261194 0.142789908
.3419569 0.238808594
.1210771 0.324463804
.1200293 0.432253790
.3624039 0.508909175
.7627071 0.772415243
.9944929 0.881434797
.5533980 0.949991713
.7399503 0.998079380

runif (100))
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apply Z5IEE N R S

T
R fHiA

ﬁgﬁﬂ%

by (data, INDICES, FUN), lapply, sapply, mapply :iiz

> tmp <- by (warpbreaks, tension, ;;ﬂﬂ

+ function(x) lm(breaks ~ wool, data = x)) 2 v

> sapply (tmp, coef) pev)
1 M H ﬁﬁ&w&ﬁ&

(Intercept) 44.55556 24.000000 24.555556 AL

woolB -16.33333 4.777778 =5.777778 s
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apply %1%

tapply (X, INDEX, FUN = NULL), aggregate(x, by,
FUN)

> head (warpbreaks, 3)

breaks wool tension 2
1 26 A L
2 30 A L 4
3 54 A L
> tapply (warpbreaksS$breaks, 6
+ list (warpbreaks$wool,warpbreaksS$Stension),mean)

L M H 8

A 44.55556 24.00000 24.55556
B 28.22222 28.77778 18.77778 10
> aggregate (breaks ~ wool + tension,
+ data = warpbreaks, mean) 12

wool tension breaks
1 A L 44.55556 14
2 B L 28.22222
3 A M 24.00000 16
4 B M 28.77778
5 A H 24.55556 18
6 B H 18.77778

R LI

T
R fHiA

AR
THRIEE
B RG
[GEZ )
a

Hodi b
A
Hiigit
Bl AF R A
i3

FARAT

REES
HiPRIZH
it
%
HEATEH
BB
it
IS
Tk
E IR SR
AT



X HNHRR

xtabs (formula = ., data = parent.frame(),
subset)

> xtabs ( breaks ~ wool + tension, data = warpbreaks)
tension
wool L M H
A 401 216 221
B 254 259 169
> tapply (warpbreaks$breaks,

+ list (warpbreaks$wool,warpbreaksS$Stension), sum)

L M H
A 401 216 221
B 254 259 169

7
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> with (warpbreaks, table (wool,
tension

wool L M H
A9 99
B9 99

tension))

prop.table () ,margin.table ()
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IR EEAE

merge (x,

names (y)), by.x
all.x = all,

suffixes

L)

intersect (names (x),
by, by.y = by,
all.y = all,
c(".x",".yll),

all =

TRUE,

incomparables

FALSE,

= NULL,
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KRN TE R e

reshape

> head (d£f3)

+ Voo ol w N

= o o1 N

1 9
1 10
1 9
1 10
2 9
2 10

reshape (df3,

idvar=c ("school", "class"),

school class time

[E R N gy

1

score
-0.0105537
1.3424263
-0.3533924
-0.9512261
-1.1927487
-0.5784864

direction="wide")

school class

1 9
1 10
2 9
2 10
3 9
3 10

-0

1
-1
-0

i
0.

score.l

0105537 -0.
.3424263 -0.
1927487 -0.
5784864 -1.
6342330 -0.
6874732 1

score.2
3533924
9512261
4581521
0176699
5758275

.2867034
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BHEREE

O+, -, x,+,7,%%,%/%
O < > <= >= ==, 1=,
® sin, cos,tan,asin, acos, atan, log, 1logl0, exp
O max (x) ,min (x)

@ range (x)

0O sum(x)

@ diff (x)

© prod (x)

© mean (x)

@ abs (x)

® sart (x) x5

® median (x)
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BEEH

© quantile (x, probs=)

® IOR(x)

@® weighted.mean(x, w)

O rank (x)

@ var (x)

O cor(x , y)

@ round(x, n)

O log(x, base)

O scale(x)

@ integrate (f, lower, upper)

® pmin(x,y,...) pmax(x,y, ..

-)
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BHEBE

© cumsum (x)

@® cumprod (x)

@® union(x,y) XUy —xnNy
@O intersect(x,y) XNy
@ setdiff(x,y) X—xNy
@ filter(x,filter)

@ fft (x)

O mvift (x)

©® convolve (x,y)

o ..
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t (x)

diag (x) Xk

$x% FEFFIz

solve(a,b) a %+% x = Db
solve (a)

eigen (x)

rowSums (x) ,colsum(x)
rowMeans (x) ,colMeans (x)
dist (x)
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ﬁ %[J m R Al
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R fHiA
WAR
if (test) 1 [REEEE
RS
el
...true statements... 3 o

} Bl a5
else 5 A
s
{ SRR R
...false statements... 7 i
} TR
AR AR

HHLIES
for (var in seq) expr,while(cond) expr,repeat R
. HEFFIE S
expr.,break,next,ifelse EEEE
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E % gl ﬁ R A EHI

S

R fif
_ . HBR
?g <- function(n) AR

2 RS
a <- numeric (n) PSR

af1l] <- 1 °

a[2] <- 1 ﬁfﬁf

for(i in 3:n){ 6 ALt

ali] <- a[i-1] + 2#a[i-2] + 1 SR
EE:]

} E27 )
return (a) BTy
} 10 BREULIES
> gg(9) HEE
1] 1 1 4 7 16 31 64 127 256 1o R
lmm
2
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%
ik
P EE
TR
I e

RS 2]
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R %7

“H/KF (High_level)
F T 15 2% 2211058 1

“iK/KFE (Low_level) ”
ORI LR e 2 MaBER, Wk, &, 210E%

“LFHA” (Interactive)
] A a0 SRR SRR e A 2 B RS I s B e 45 R
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WH = B e

| A ik

BEEE | x11 X & H
B8 | windows Windows & [
postscript ps g3

pdf pdf k&2 pF

pictex At IATEXAE I R S0P

At | png png &=
% | jpeg jpeg k&=
bmp bmp #& 3

xfig it XFIG 1 FH 1 B A% X
win.metafile emf #% U SCPF
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layout

nf <- layout (matrix(c (1,

hist (rnorm(25));
hist (rnorm(25));

1, 1,
3, 4,
3,

4),nr = 3, byrow
hist (rnorm(25));
hist (rnorm(25))

Histogram of morm(2s)

e

o)
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Z% & 9319“ R Ll I

> library (RColorBrewer) 1

> v.col <- brewer.pal (4,"Setl") ope

> barplot (VADeaths, beside = TRUE,col = v.col, 3 N
legend.text=row.names (VADeaths)) BIR

TR
2 |
2 4
2 4
3
I
g
o J

B RG
Sz
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Bt B A

sample(x

sample(x, replace = T
sample(x,n

sample(x,n, replace = T
sample(x,n, replace = T ,prob = p

)
)
)
)
)
)

BEFLZAA 1,...,n

BEMLALA 1 x, length(x) > 1
gL v

FEHCETR A x HHlE n 0
JHETR AN X AT HEL n

DIAEZE p, JIBIRIA x b n 6
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S AR
AT XN(3,1), 5L P(2 < X < 5)

> pnorm(5,3,1) - pnorm(2,3,1)
[1] 0.8185946

3 P(2<x<5)

q: e

M. o tmmsan s
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W Hg A kS
A | RS | Bz | BRAZ%
beta beta shape1(a),shape2(s)
i binom | size(n),prob(p)
X2 chisq df
¥ unif min(a),max(b) min =0, max = 1
ERA exp rate rate = 1
F f df1(r),df2(r2)
s gamma | shape(a),scale(d) scale = 1
WBILAT | hyper | m=Ny,n=No,k=n
E3 norm mean(u),sd(o) mean = 0,sd = 1
AR pois lamda())
t t df
AR | weibull | shape(a),scale() scale = 1
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gtk

> apropos (".test")

[1]

[3]

[3]

[7]

[91]
[11]
[13]
[15]
[17]
[19]
[21]
[23]
[25]
[27]
[29]
[31]
[33]

".valueClassTest"
"bartlett.test"
"Box.test"
"cor.test"
"fisher.test"
"friedman.test"
"ks.test"
"mauchley.test"
"mcnemar.test"
"oneway.test"
"pairwise.t.test"
"poisson.test"
"power.prop.test"
"PP.test"
"prop.trend.test"
"shapiro.test"
"var.test"

"ansari.test"
"binom.test"
"chisqg.test"

"file test"
"fligner.test"
"kruskal.test"
"mantelhaen.test"
"mauchly.test"
"mood.test"
"pairwise.prop.test"
"pairwise.wilcox.test"
"power.anova.test"
"power.t.test"
"prop.test"
"quade.test"
"t.test"
"wilcox.test"
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PR — R P v R R

®

ZH LK Im, glm BEAKSE, y "model S —FrERE IR, % o
RELy N AR, Bk model. HiH model HHAR B + R
KR, B RFORBRMM LEAEM BT + R, B’ e

fIMEH « k%5 ‘a+b+a: b. (a+b+c)'2% e
N (a+b+c)x(a+b+c), EIERZEa. by ¢ MEANHFERA e
HAEH. — RpREW2ZE. (a+b+c)2—a: bk P
m'a+b+c+bic+a:c. EANKIETER T AR T4 s
Ah, BHEAF WA UAEER . W log(y) a+ log(x)" &k D
E,\JO ;f‘&ﬂﬁﬁlﬁﬂ
FF%. 1 update BT ATTRINE Y, R OAIHE 2 s
= SR
fm <- aov(Speed ~ Run + Expt) i:
fm0 <- update(fm, . ~ . — Run) 2 s
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y <= x + rnorm(20,0,0.1)

Example
> x <= 1:20
>
> Im.y <- 1Im(y ~ Xx)
> Im.y
Call:

>

Im(formula

Coefficients:

(Intercept)
-0.06118
names (1lm.y)

[1] "coefficients"
[5] "fitted.values"
[9] "xlevels"

Yy ~ X)
X
1.00399
"residuals"
"assign"
"call"

"df.residual"

10

12

14
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Function

Meaning

summary ()
coef ()
resid()
fitted()
deviance ()
anova ()
predict ()
plot ()

summary of the fitted model
estimated model parameters
model residuals of the fitted model
the fitted values of the model
residual sum of squares

anova table

predictions

diagnostic plot
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B IATEX SCA

« Hmisc 1) latex () K%k
* xtable U] xtable () HI%L
* quantreg fi4 f] latex.table ()

a <- matrix(1:6, nr=1) # require (xtable)
colnames (a) <- paste("col", 1:6)
xtable (a)
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43 A CIE3A 4> Progress LT

i
R fii />
WA
TR
testit <- function(x = sort (runif(20)), ...) 1 RS
{ el
@
pb <T FxtProgressBar(...) 3 ———
for(i in c(0, x, 1)) {Sys.sleep(0.5); P
setTxtProgressBar (pb, i)} 5 Helgit

Sys.sleep (1) ﬁ:ﬁﬁ&&ﬁ

close (pb) ; .
} [T
testit () o EMREY
By
SEMES
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Tk

eclipse
Tinn-R
RWinEdt
Emacs
UltraEdit
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Q&A
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