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Getting Started:

R is a free software environment for statistical computing and
graphics. It compiles and runs on a wide variety of UNIX plat-
forms, Windows and MacOS. To download R, please choose your

preferred CRAN mirror.



IRERFIAY

http://cran.r-project.org/manuals.html

http://cran.r-project.org/other—-docs.html

vignette
%1t Z AT bbs


http://cran.r-project.org/manuals.html
http://cran.r-project.org/other-docs.html
http://www.cos.name/bbs

HETF RIS

1. R for beginner

2. An Introduction to R

3. 153

4. Modern Applied Statistics with S



ER BT MAE E, EFEMIEEIS http: //cran.r-project.
org/mirrors.html, I UC Berkeley F#EAFHEIA. R
A/ Linux, MacOS X, Windows -5 F[f1 8- ANRAS, 0 i
Windows i/, #E GG R, %5 Windows (95 and later) ,
BN base, T R-x.x.x-win32.exe.


http://www.r-project.org
http://cran.r-project.org/mirrors.html
http://cran.r-project.org/mirrors.html
http://cran.cnr.berkeley.edu

Task Views?

Bayesian
ChemPhys

ClinicalTr
Cluster
Distributicns
Eccnometrics

Environmetrics
ExperimentalDesign
Finance

Genetics

Graphics

aR

CRAN Task Views

Bayesian Inference

Chemometrics and Computational Physics

Design, Monitoring, and Analysis of Clinical Trials

Cluster Analysis & Finite Mixture Models

Probability Distributions

Computational Econometrics

Analysis of Ecological and Envirenmental Data

Design of Experiments (DoE} & Analysis of Experimental Data
Empirical Finance

Statistical Genetics

Graphic Displays & Dynamic Graphics 8 Graphic Devices & Visualization
gRaphical Modelsin R

HighPerfermanceComputing High-Performance and Parallel Computing with R

MachineLearning
Medicallmaging
Multivariate
MaturalLanguageProcessing
Cptimizaticn
Pharmacokinetics
Psychometrics
SocialSciences
Sunvivi

TimeSeries

Machine Learning & Statistical Learning
Medical Image Analysis

Multivariate Statistics

Matural Language Processing
Optimization and Mathematical Programming
Analysis of Pharmacokinetic Data
Psychometric Models and Methods
Robust Statistical Methods

Statistics for the Social Sciences
Analysis of Spatial Data

survival Analysis

Time Series Analysis



R £/ cpu FEEREIT 50%

XS Windows MMESE BRI IRS, BB 2 CPU BFZH
A CPU, [AIHEATH LE . M R &RV R, EARE
[ AT 2 AL L CPU. MRS AL H 12 BUZ H R,
e RIL CPU N H & & k6 1E 50% L.



IRAFE L BN

o ?
e help.search()
e RSiteSearch()

£ 2.5.0 lRALLE, R GIAT 64 HahbaThfie, fH] Tab B
BEFBIAh4A R @4 s AISE —0Kk Tab Ji5, IR [BIFTH AT RERI AR
iR



REBIRATE, Ko R ARZ B, iy HAR RS
s AR — BT AR EE T LE R B b k3.
R MES 4 AEIVEE
m<— Im( y ” x ,data = dd)
)

summary (m



R BIATEEMH

R A A7 /N 13 52 5 4 32Mb 21 3Gb 18] A AT 72 Ui
{H T BRI 2 32 A7 1 Windows - & 1] F & KA RN A7E 4
2Gb, WatEii, SE2Fr LR KLAENAX K 32Mb £ 2Gb.
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Windows THZ R , {BER#EELE packages

update.packages|()
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R #ltaMnE &

@ Eiiipa

stats ST R

graphics  J&Ailiz & ek %k

grDevices LAtk grid EIIB R4

utils R LR

datasets  FEALEELE

methods  FT* R AT FIZHE T 5 I 7775 AR 1R 5E X
base FEA R £
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KT R a7 < HYIRAG

1.
2. methods(foo)
3. *.tar.gz
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R ROER AL
ERRLE

HH B

A5 (charactor) | ‘EAfITH HHE5] 5 AH

7 (numeric) SR A

L Cinteger) R )

2% (logical) WHtn & (TRUE=T. FALSE=F)
HH (complex) | B

F1# (list) S X)) =

A7 (factor) W T AR LA

~N OO a0~ W

Everything in S is an object;

Every object is S has a class.



IR B E AR RN RIS

foreign £, ‘& 7] LLiZ2HL Minitab, S, SAS, SPSS, Stata, Systat,
dBase {RAFIHEE
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R iZEY Excel

e % U1 4 clipboard, read.table(’clipboard’);
o Jiff M csv AF, read.csv() BLA:
e 1% RODBC {1, 1#/{] odbcConnectExcel() BR%L;

o xIsReadWrite fLH 1] read.xls B& % .
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R #iH TEX XA

1. Hmisc .57 (1] latex()
2. xtable fLH11# xtable()

3. quantreg £ latex.table()
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R A 3BERKR(E

e is.na()

e NA TRUE,FALSE
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M HRIER GRS

KRB TCRARAA], AP HE AT )

al <— data.frame(num = 1:8,lib = letters[1:8])
2 a2 <— al

a2[[3,1]] <— 2 — a2[[8,2]]

+any(all=a2) # all (a1l == a2)

indentical (al,a2)
s which(al!=a2, arr.ind = TRUE)
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EERHERBIT

x <— c(9:20, 1:5, 3:7, 0:8)
2 (xu <— x[!duplicated(x)])

unique(x)  # is more efficient
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AT X AN M BB AT R 1t AR ?

attach(warpbreaks)

tapply (breaks,

list (wool, tension ), mean)

aggregate (breaks, list (wool, tension ), mean)

H#H# from the

help

aggregate (state .x77,

list(

mean)

Region = state.region

Cold = state.x77[,"Frost"] > 130),

21



BE# R ER

sample(n)

sample(x)

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

sample(x,n, replace = T)
)

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

WS 1,...,n

WENLAL A ) i v, length(z) > 1
bootstrap

A 2 R n 17
JRRI N & FhE o 330

DU p, BRI & i n 360
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ATHITE R E Y

X <— 1 4+ 1i # x <— complex (1,1)
> Mod(x) ; Conj(x)
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KEE R R FFHEEFFE R SRR A?

-1 2 2

1
EiA=|2 -1 -2 iﬁﬁ%B:(éA—l)JrEE‘Jf%mEo

2 =2 -1

A <— matrix(c(-1,2,2,2,-1,-2,2,-2,-1),3,3)
om <— solve (0.5%A) + diag(c(1,1,1))

eigen (m)

XA T R E solve() » XAMREH T IE5H

1 a%+%x = b

MAFE] %, R TT LUK SR AR 388

24



KILFRMAIEE?

x*(1/3). 7E R LI sqri() BACATLAHEEIFT 07, OB R Sk
P AT R AL S b RO ORI RS,
RESEAE S, 7677 DA FF 2 B8

1 "A"(X , 1/3)
7E R RIS AT S EE:
R RHERHS
HCHEH | +5) 0% | W R B R A BB
BHEH | > <>=<====| kKT, AT KFETF. AFET, 4T, F5F




Ak REREZAT (B1) RYAE?

e apply()

e rowMeans(),colMeans()
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it BESHEHBRIAAS?

choose() HI TG4 (1), PR combn() AILAMR R TR
PG . i factorial() THE M3k,
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MAEINSET (ED) mEE?

i rnorm(n , mean , sd) K= n Nk B THM{E N mean, FrifE
720 sd Wi GRS AT RS . 75 R 38 70 An air s n
wipd wrmrmER, P RRaEs R Q%
IO R, 0 BRI A B LR, X Lo A BT
LS5 30 Jirh “R 694 A &4, 8L R-intro H1) Probability
distributions Z ¥
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1

IRSISET (EZA) S750R? (2)

A F 3K 26 R 00T DUR B84 (1 310F
ATARSCI A A MR 2T 55,
B4 X N(3,1), 5

P2< X <5)

P(2<x<5)

pnorm(5,3,1) —pnorm(2,3,1)
THEEE R 0.8185946.
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R B9 TR 2]

orA | R EL | MEINZS% RS2

beta beta shapel(«),shape2(3)

- binom | size(n),prob(p)

2 chisq df

pI| unif min(a),max(b) min = 0,maz = 1
SR exp rate rate = 1

F f df1(ry),df2(rs)

¥ | gamma | shape(«a),scale(#) scale = 1

LM | hyper | m = Ni,n= Ny k=n

IEA norm | mean(u),sd(o) mean = 0, sd = 1
ARA | pois lamda()\)

t t df

AT /K | weibull | shape(a),scale(6) scale =1
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FRNEEEA

R P HRZET Unix EL, R Xﬂﬁ(’]‘? Fe RN . P LU H]
tolower() - toupper() + casefold() X1 B ZON FAFREATH4 4L
1 X <— "MiXeD cAsE 123"
chartr("iXs", "why", X)
s chartr("a-cX", "D-Fw", x)
tolower (x)

s toupper(x)
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HEARTLUMEARIZE

— WA 1T B AL as.Date() , as.POSIXct() BAECKS2E ) H ]
CFAFH) Bk “Date” SRHVEHE, “Date” JSHUEE il LAdEAY
1 dl <— c("06/29/07") ; d2 <— c("07/02/07")
D1 <— as.Date(dl,"sm/%d/sy")
3 D2 <— as.Date(d2,"sm/%d/%y")
D1+ 2 ; D1 - D2
s difftime (D1,D2, units = "days")
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afArNs B EARIR “28H, 22 £/ 2007 ?

i format() H%L.

1 format ((Sys.Date(), format="%a, %d %B %Y")

Fuths format ZH(TTLLZ% help(strptime) ) details #4)-.
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G0 ART 7E 5] — = T i L 25 5K R

o LS4 par(mfrow = ¢(2,2)) B par(mfcol = ¢(2,2));

o TN KIIREN layout PR E, & LA & 2 il Iy A
SPNUNY

e split.screen() R4
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hist
hist
hist
hist

(
(
(
(

rnorm

rnorm

rnorm

Histogram of rnorm(25)

= B,

byT

DW

= 1))

Histogram of rnorm(25)
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-1

fnorm(25)

Histogram of rnorm(25)

wwwww
-15 -05 05

morm(25)

15

0

1

Histogram of rnorm(25)

3 -2-10 1 2 3

norm(25)
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W EC B ER Lin—&KkF%

R K T4 Bl i 4 abline(), &1 MEH KP4 (y {5 h=) .
MLl (x fH v=) FIRIZE (B a=, RlFE b=).

R IZ By & DL A “m K" (High_leveD . 7K >
(Low_level) " I “x2H 5" (Interactive) —FPZ:KElfi4 .

faf S, “EKCET 2 By A T LUE BB s e ilEr A
YK 2B e D Ar e B B in s 2 2 BE
Wi, 2. 2% T wEA 2Ee AR, v
DA G Bl bR R 8 e BRI el Nz BIE B . 0
K Easns B AR EAT ] IR 2Bl o
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F ARG EIRFERE L ?

4R ik
B | x11 X &M
27~ | windows Windows % H
postscript ps K& A
pdf pdf %X
pictex it WTEXAE FH S
A | png png A& A
W% | jpeg jpeg A A
bmp bmp #% X3
xfig Ht XFIG A H i B TE#% X
win.metafile emf H% =S4
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A4 R AR 8 ML EE&?

LS col M IAC T RAVEIUOA W S ATEXBIE B, X2
P R A E R AR N 8 Rt .
1 palette ()
barplot(rnorm(15, 10 , 3) , col = 1:15)
3 palette(ralnbOM/(15))
barplot(rnorm(15, 10 , 3) , col = 1:15)
(

s palette ‘default")
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WA AR BB & SR R &1 ?

B2 B R IR col Z2HMTLLE . X T4 barplot() X
KEE, nTUMEH “BifEdl” (color sets) SR E Hith, Bl
R Lk

R Fiik
rainbow() B (F FoF o)
heat.colors() ARGIE Y Sl o 2y by o )
terrain.colors() Q%@ BmeEAG (OF )
topo.colors() VR 0 e (OF F )
cm.colors() | ¥k @J H 1, /3212‘5@ ( )
gay()~ grey() o (OFF ko )

w
o]



P& (lattice) LEFMLBLERTAXH?

W% Clattice) 22 P 5ERR FJ& S-plus ' Trellis 22 4F R H 5L

W, S 2 TeBHE T T . RS s R AR R Tl 4 PR 3
ZAC Lk 1R S T ER s W O S D W PR E D Y S
o TEEX o B AR S 2 A -

A

xyplot(y~x)
dotplot(y~x)
barchart(y~x)
stripplot(y~x)
bwplot(y~x)
histogram(~x)

A FE R

Cleveland s8] (ZATE5 20K

y A x 1% E K

—YEE, x DIREEA, y Al LU T
FaLkEl

HITKE
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MATZE R MBE S INSSE AR S AR

o _|

-

o z={¢+y?

© - B (3ty)0 Lyt
B=(X%)"'xy

- r|XI
< x=z—
fn

N Temperature (°C) in 2003

Index



£ word BEWA[{EA R £ BI S RELE?

REZEPIRR S B I, il epsy pdf, MAENE (png.
jpg~ tiff &) . fF word L, W LA eps, HARTEHEHE IR
ARG, HFTERRC R HIAES
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A E RS @Y ?

£ R ML, Al DUE I TE 28 B U1 step() p&i 4. & BLTEEE AIC
R RGN, SEHUR N E AIC (5 B GE v kil 2% 20 v
URIIURERIN
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%\tﬂi

X 5 \

R EIRTE:

bk
tl\

e kmeans()

° thst()

e cluster fU

fr?
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LR CIR G S s K

1. princomp()
2. loadings()

3. screeplot()
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ARART A A AR ER T IE 7542 G ?

L H W) J77%: shapiro.test() , ks.test()(Kolmogorov-Smirnov
Fr5:) » jarque.bera.test() (75 %L tseries ). BiE 2% L THAE
IEASKIIE ) normtest £, fBasics 14 A G £, XL
CRLFRFEA L) MR AL T+ LRG0 R 2
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(R AEEE ?

bartlett.test
chisq.test
fisher.test
kruskal.test
pairwise.t.test

var.test

5 SR

X* K

Fisher K5t
Kruskal-Wallis % 1A%
B2 g

YR CRIE

binom.test
cor.test
friedman.test
mcnemar.test
PP.test

wilcox.test

ZIika

iR ASE
Friedman FRAIE K
McNemar 5%
Phillips-Perron 5%
Wilcoxon kA%
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logistic [ )AHE K FH L2 ?

logistic [F] = 5 T W AR 0 0-1 JE PEAR (1)) SCE A ) i)

B, KIS R glm()

(K315 A =50 A o

["XEHRE R ER D ik

PRE, H AR A

oM R A it

il (Gaussian) ! | E(y) = el A

ZJ5 (Binomial) | E(y) = lfl‘ip orgy | Logistic BAVHIBEA AL (probit) A
K (Poission) | E(y) = exp (z7f) | WALk
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Ak Spearman 2 (= kendall) HHXZRE

cor() BRELERIN K Person KR EL, B3 method Z 41 R])
Al 3k73 Kendall 7 Il Spearman FAHZ% R %L,

cor(longley , method = "spearman")

AFK Jiik | Hig R

Pearson 2k IEAS B E
Kendall 7 | 1}]H] ESHH 5
Spearman | FEARL | dESH K

49



an{aT {5 F B (8] o B A R AR B 2

o R HAFH arima(x, order = ¢(0,0,0), seasonal = list(order =
c(0,0,0)) XA BEATHLE

e tseries fi: adf.test,pp.test,runs.test,garch- - -

50



GART R 31 53 4 2

2% MASS G 1) Ida() 6 % (Fisher Linear Discriminant
Analysis) #l qda() PR
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R X#FRIEEIZIRE

=1

1 | e B A

F s o4 princomp base

K753 4 factanal base

BV Im,nlm,rim base,stats, MASS

Zuit Logistic glm,polr,Irm base,MASS, Design
FERL | cox LLBIAEARL coxph,cph survival,Design
5 253 HT aov, TukeyHSD stats

i 1) 51 ar,arima,garch stats, tseries

SRR apriori, Tertius arules,RWeka
K-methods kmeans,clara base,cluster

AbEE UL LBR Rweka

F o> Ida,qda,fda MASS,mda

Hids PSR | rpart,J48,tree,ctree | rpart,RWeka,tree,party
Erati BEBLARAR randomForest randomForest
Hk | SCERRERL svm,SMO €1071,RWeka
JRURESE hclust,agen base,cluster

k U4l knn,IBk ,kknn class,RWeka,kknn

PR ) 4 nnet nnet

52



R BZ{UF SPSS ISR EA?

AL Remdr , WG, HH®2

Commander ()

W H AT A 1 A St . T XA B AT S 1 A
TR AN S At pR £, MOA TE 2 car | effects + abind.
Imtest. multcomp. relimp. RODBC. rgl H3Z#F.
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TR R BT S AAE?

K4 R ZAENA RIS, Pril R A T ARB EE BRI B
Ja, BIAEMMER TAIOCH %, WAF SR A BEREI. gc() pRAUA
IR ERIRARTE WA IS B0, (H2 A E N AR 2 R
WAF
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R A7 SwiE =5 LA 0T ?

L H IR /& Tinn—R , RWinEdt 2, ESS(Emacs Speaks Statis-
tics) , HBAEE KA, W UltraEdit®, XEEHCHF R 5
ER R BN WS Windows SETHIFREE NI, RFIXEEA
AR T, WHAWA RN —FhikFE.

2R, 22 WinEdt J&, 7E R 22 RWinEdt 40 BV A] 4 1]

STHEE N, B2k wordfile
55


http://www.sciviews.org/Tinn-R
http://www.winedt.com/
http://ess.r-project.org/

Thanks
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