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

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

• vignette

• ÚO�Ñ bbs
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http://cran.r-project.org/manuals.html
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1. R for beginner

2. An Introduction to R

3. 153

4. Modern Applied Statistics with S
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SC Rº

3R �(���þ§ÀJ�Õº�http://cran.r-project.

org/mirrors.html§'X UC Berkeley e1^�B�"R P

k3 Linux§MacOS X§Windows ²�e�����§XJ´

Windows ^r§?\º��Õ§ÀJ Windows (95 and later) §

?\ base§e1 R-x.x.x-win32.exe"
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http://www.r-project.org
http://cran.r-project.org/mirrors.html
http://cran.r-project.org/mirrors.html
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Task Views?
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R ¦^ cpu ØU�L 50%

ù´Windows e?Ö+nì�Ø�§§òõ� CPU w�´ü

� CPU§Ó�O�¦^'~"
 R ´ü�§O�^�§§ØU

Ó�¦^ 2 �±þ� CPU"�\�O�ÅA^�´VØEâ§

\¬uy CPU A^¬½�3 50% þ"
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¼�3��Ï

• º
• help.search()

• RSiteSearch()

3 2.5.0 ��±�§R Ú\
·-gÄÖ�õU§¦^ Tab �

UgÄÖ� R ·-¶½¦^1�g Tab �§�£¤k�U�Ö

�·-�L"
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R I�?§oº

�õê�ÿØI�§Ï� R kéõ¼êÚ�§
�zUÑ3O

\§\^����{Ú¼êÑ�±3 R g��¥é�"

'X�5£8µ

1 m <− lm ( y ˜ x , data = dd )

summary (m)
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R �S�¦^

R �ó�S�����½�� 32Mb � 3Gb m�?¿ê�"

�I�J«�´µ32  �Windows ²��^��k�S��

2Gb§�Ò´`§¢Sþ R �ó�S�«m� 32Mb � 2Gb"
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Windows e,? R §�Ø�­C packages

update.packages()

11



R Ð©\1��

� £ã

stats ~^ÚO¼ê

graphics Ä:±ã¼ê

grDevices Ä:½ grid ã/��

utils R óä¼ê

datasets Ä:êâ8

methods ^u R é�Ú?§óä��{Úa�½Â

base Ä:¼ê
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¼� R ·-�
è

1.

2. methods(foo)

3. *.tar.gz
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R �êâa.º

~^êâa.

a. `²

1 iÎ£charactor¤ §�~~�ÚÒ��

2 êi£numeric¤ ¢ê�þ

3 �ê£integer¤ �ê�þ

4 Ü6£logical¤ Ü6�þ£TRUE=T!FALSE=F¤

5 Eê£complex¤ Eê

6 �L£list¤ S é���þ

7 Ïf£factor¤ ~^uIP��

Everything in S is an object;

Every object is S has a class.
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Ö�Ù¦^�¹\�©�

foreign �§§�±Ö� Minitab, S, SAS, SPSS, Stata, Systat,

dBase ���êâ
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R Ö� Excel

• ��� clipboard, read.table(’clipboard’)¶

• ,�� csv ©�§read.csv() Ö\¶

• \1 RODBC �§¦^ odbcConnectExcel() ¼ê¶

• xlsReadWrite �¥� read.xls ¼ê"
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R ÑÑ TEX ©�

1. Hmisc �¥� latex()

2. xtable �¥� xtable()

3. quantreg �¥� latex.table()
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R ?n"��

• is.na()

• NA,TRUE,FALSE
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ü�êâµ´Ä��

XJz���Ñ�Ó§@oùü�êâµ��Ó

a1 <− data . f rame (num = 1 : 8 , l i b = l e t t e r s [ 1 : 8 ] )

2 a2 <− a1

a2 [ [ 3 , 1 ] ] <− 2 −> a2 [ [ 8 , 2 ] ]

4 any ( a1 !=a2 ) # a l l ( a 1 == a 2 )

i n d e n t i c a l ( a1 , a2 )

6 which ( a1 !=a2 , a r r . i n d = TRUE)
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�Ø�Ó�1

x <− c ( 9 : 2 0 , 1 : 5 , 3 : 7 , 0 : 8 )

2 ( xu <− x [ ! d u p l i c a t e d ( x ) ] )

u n i q u e ( x ) # i s m o r e e f f i c i e n t
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XÛéØ5Kê|?1ÚO©Ûº

1 a t t a c h ( w a r p b r e a k s )

t a p p l y ( b r e a k s , l i s t ( wool , t e n s i o n ) , mean )

3 a g g r e g a t e ( b r e a k s , l i s t ( wool , t e n s i o n ) , mean )

## f r o m t h e h e l p

5 a g g r e g a t e ( s t a t e . x77 ,

l i s t ( Region = s t a t e . r e g i o n ,

7 Cold = s t a t e . x77 [ ,"Frost" ] > 1 3 0 ) ,

mean )
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�ÅÄ�

sample(n) �Å|Ü 1, . . . , n

sample(x) �Å|Ü�þ x, length(x) > 1

sample(x, replace = T) bootstrap

sample(x,n) ��£�l x ¥Ä� n �

sample(x,n, replace = T) �£�l x ¥Ä� n �

sample(x,n, replace = T ,prob = p) ±VÇ p§�£�l x ¥Ä� n �
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XÛ?1EêO�º

x <− 1 + 1 i # x <− c o m p l e x ( 1 , 1 )

2 Mod( x ) ; Conj ( x )
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¦Ý
�A��ÚA��þ�¼ê´�oº

®� A =


−1 2 2

2 −1 −2

2 −2 −1

 Á¦ B = (
1

2
A−1) + E �A��"

A <− m a t r i x ( c (−1 ,2 ,2 ,2 ,−1 ,−2 ,2 ,−2 ,−1) ,3 ,3)

2 m <− s o l v e ( 0 . 5 ∗A) + d i a g ( c ( 1 , 1 , 1 ) )

e i g e n (m)

ùp�¦^
¼ê solve() §ù�¼ê^u$�

1 a%∗%x = b


�� x§�,��±^5¦Ý
�_"
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¦á��XÛ$�º

xˆ(1/3)"3 R p¡ sqrt() ¼ê�±O�m²�§�#ÃN´í

ÿmá��k¼ê"¯¢þ R p¡¦^ ˆ 5��¼ê$�"ˆ

Ø�´$�ÎÒ§��±w�´¼êµ

1 "ˆ"( x , 1/ 3)

3 R ¥�$�ÎÒ�)µ

R ¥�$�ÎÒ

êÆ$� +,-,*,/,ˆ,%%,%/% \!~!¦!Ø!¦�!{ê!�Ø

Ü6$� >,<,>=, <=,==, ! = �u§�u§�u�u§�u�u§�u§Ø�u
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XÛ¦Ý
�1 (�) �þ�º

• apply()

• rowMeans(),colMeans()
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XÛO�|Üê½��¤k|Üº

choose() ^uO�|Üê
(
n
k

)
§¼ê combn() �±��¤k��

�|Ü"¦^ factorial() O��¦"

27



XÛ�[pd£��¤©Ùêâº

¦^ rnorm(n , mean , sd) 5�) n �5guþ��mean§IO

�� sd �pd£��¤©Ù�êâ"3 R p¡ÏL©ÙcO\

i1 ‘d’ L«VÇ�Ý¼ê§‘p’ L«\È©Ù¼ê§‘q’ L

«© ê¼ê§‘r’ L«�)T©Ù��Åê"ù
©ÙäN�

±ë�1 30 �¥ “R �©Ù¼ê”§½ R-intro ¥� Probability

distributions Ù!
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XÛ�[pd£��¤©Ùêâº(2)

¦^ù
¼ê�±é�t�?

1�'�©Ù�VÇO�§X

®� X˜N(3, 1)§O�

P (2 6 X 6 5)

1 pnorm (5 ,3 ,1) − pnorm ( 2 , 3 , 1 )

O�(J� 0.8185946"
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R �©Ù¼ê
©Ù R ¼ê N\ëê %@ëê

beta beta shape1(α),shape2(β)

�� binom size(n),prob(p)

χ2 chisq df

þ! unif min(a),max(b) min = 0,max = 1

�ê exp rate rate = 1

F f df1(r1),df2(r2)

³ç gamma shape(α),scale(θ) scale = 1

�AÛ hyper m = N1, n = N2, k = n

�� norm mean(µ),sd(σ) mean = 0, sd = 1

Ñt pois lamda(λ)

t t df

%Ù� weibull shape(α),scale(θ) scale = 1
30



é���¯aoº

R ¥kéõÄu Unix ��§� R é���´¯a�"�±¦^

tolower() !toupper() !casefold() ùa�¼êéiÎ?1=z"

1 x <− "MiXeD cAsE 123"

c h a r t r ("iXs" , "why" , x )

3 c h a r t r ("a-cX" , "D-Fw" , x )

t o l o w e r ( x )

5 t o u p p e r ( x )
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FÏ�±��â$�oº

��·�I�¦^ as.Date() §as.POSIXct() ¼êòÖ��FÏ

£iÎG¤=z� “Date” a.êâ§“Date” a.êâ�±?1

�â$�"

1 d1 <− c ("06/29/07") ; d2 <− c ("07/02/07")

D1 <− as . Date ( d1 ,"%m/%d/%y")

3 D2 <− as . Date ( d2 ,"%m/%d/%y")

D1 + 2 ; D1 − D2

5 d i f f t i m e (D1 , D2 , u n i t s = "days")
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XÛòFÏL«� “(ÏF, 22 Ô� 2007”º

¦^ format() ¼ê"

1 fo rmat ( ( Sys . Date ( ) , fo rm at="%A, %d %B %Y")

äN format ëê�±ë� help(strptime) � details Ü©"
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XÛ3Ó�x¡xÑõÜãº

• ±ãëêµpar(mfrow = c(2,2)) ½ par(mfcol = c(2,2))¶

• ��r�õU� layout¼ê§§�±��ã/±�^SÚ

ã/��¶

• split.screen()¼ê"
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1 l a y o u t ( m a t r i x ( c ( 1 , 1 , 1 ,

2 , 3 , 4 ,

3 2 , 3 , 4 ) , n r = 3 , byrow = T) )

h i s t ( rnorm ( 2 5 ) )

5 h i s t ( rnorm ( 2 5 ) )

h i s t ( rnorm ( 2 5 ) )

7 h i s t ( rnorm ( 2 5 ) )

Histogram of rnorm(25)
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XÛ3®kã/þ\�^Y²�

¦^$Y²±ã·- abline()§§�±�ÑY²�£y � h=¤!

R�£x � v=¤Ú��£�å a=§�Ç b=¤"

R ¥�±ã·-�±©� “pY²”£High level¤!“$Y²

£Low level¤” Ú “�pª”£Interactive¤n«±ã·-"

{�/`§“pY²” ±ã·-�±3ã/��þ±�#ã¶

“$Y²” ±ã·-ò3®²�3ã/þV\�õ�±ã&E§

X:!�!õ>/�¶¦^ “�pª” ±ã·-Mï�±ã§�

±¦^XàIùa�½:C�5V\½J�±ã&E"3®k

ã/þV\&E�,�¦^ “$Y²” ±ã·-"
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~^�±ã��Ñk=
º

¶¡ £ã

¶4 x11 X I�

w« windows Windows I�

postscript ps �ª©�

pdf pdf �ª©�

pictex ø LATEX¦^�©�

©� png png �ª©�

�� jpeg jpeg �ª©�

bmp bmp �ª©�

xfig ø XFIG ¦^�ã/�ª

win.metafile emf �ª�©�
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��o R ØUw« 8 «±þ�ôÚº

�±ãëê col ¦^êi5�OôÚ¶�¬kù«�/§ù´

Ï� R S�NÚ�%@� 8 «ôÚµ

1 p a l e t t e ( )

b a r p l o t ( rnorm ( 1 5 , 10 , 3) , c o l = 1 : 1 5 )

3 p a l e t t e ( ra inbow ( 1 5 ) )

b a r p l o t ( rnorm ( 1 5 , 10 , 3) , c o l = 1 : 1 5 )

5 p a l e t t e ("default")
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XÛ^ØÓ�ôÚ5�Lêâº

p?±ã¼ê��Ñk col ëê�±��"éu� barplot() ù

aã/§�±¦^ “ôÚ|”(color sets) 5��ôÚ§ôÚ|�

)XeAaµ

¶¡ £ã

rainbow() çôÚ ( � � � � � � � )

heat.colors() ùÚ��Ú ( � � � � � � � )

terrain.colors() ÉÚ!kÚ�xÚ ( � � � � � � � )

topo.colors() �7Ú�fkÚ ( � � � � � � � )

cm.colors() f7�xÚ§fbÚ ( � � � � � � � )

gay()!grey() �Ú ( � � � � � � � )
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�� (lattice) ±ãÚÊÏ±ãk�o«Oº

��£lattice¤±ã¢Sþ´ S-plus ¥ Trellis ±ã3 R ¥�¢

y§´õ�êâ�Àz��{"��±ã�éuÊÏ±ã5`§

´�«Pk “�½�ª” �±ã�ª§�,§�é5`�J?

U"·Üé©áØÓaêâ±ãµ

¼ê `²

xyplot(y˜x) VCþÑ:ã

dotplot(y˜x) Cleveland :ã (Å1Å�\\ã)

barchart(y˜x) y é x �^/ã

stripplot(y˜x) ��ã§x 7L´ê�.§y �±´Ïf

bwplot(y˜x) ��ã

histogram(˜x) ��ã
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XÛ3 R �±ã¥\\êÆúª½F1iÎº

2 4 6 8 10

2
4

6
8

10

Index

x

Temperature (°°C) in 2003

x == ∑∑
i==1

n xi

n

ββ̂ == ((XtX))0.1Xty

zi == xi
2 ++ yi

2
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3 word pXÛ¦^ R )¤�p�þ±ãº

¥þ±ã��J´�Ð�§'X eps!pdf§
Ø´ ã£png!

jpg!tiff �¤"3 word p¡§�±¦^ eps§�,3¶4þw«

Ø´éÐ§��<�J%Ø�"
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XÛ¦^ÅÚ£8º

3 R p§�±¦^O�ÅÚ£8� step()¼ê"§±O� AIC

&EÚOþ�OK§À���� AIC &EÚOþ5��ÅÚ£

8�8�"
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XÛ�àa©Ûº

• kmeans()

• hlust()

• cluster �
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XÛ�Ì¤©©Ûº

1. princomp()

2. loadings()

3. screeplot()
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XÛé��êâ?1��u�º

'�~���{µshapiro.test() §ks.test()(Kolmogorov-Smirnov

u�) §jarque.bera.test() (I� tseries �)"½öë�;�^�

��u�� normtest �§fBasics �¥��'¼ê"ùA��

£�)Ä:�¤�VJø
�A«u�¼ê"
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b�u�º

bartlett.test ��àg5u� binom.test ��u�

chisq.test χ2 u� cor.test �'5u�

fisher.test Fisher °(u� friedman.test Friedman �Úu�

kruskal.test Kruskal-Wallis �Úu� mcnemar.test McNemar u�

pairwise.t.test þ��õ­'� PP.test Phillips-Perron u�

var.test ��'u� wilcox.test Wilcoxon �Úu�
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logistic £8�'¼ê´º

logistic £8´'u�ACþ� 0–1 ½5Cþ�2Â�5£8¯

K§ùpI�¦^2Â�5�. glm() ¼ê§�2Â�5�.

�©Ùx���©Ù"

2Â�5�.¥�~^©Ùx

©Ù ¼ê �.

pd£Gaussian¤1 E(y) = xTβ ÊÏ�5�.

��£Binomial¤ E(y) = exp (xT β)
1+exp (xT β)

Logistic �.ÚVÇü £probit¤�.

Ñt£Poission¤ E(y) = exp (xTβ) éê�5�.
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XÛ¦ Spearman �?£½ kendall¤�'Xê

cor() ¼ê%@�¦Ñ Person �'Xê§?UÙ method ëê=

�¦� Kendall τ Ú Spearman ��'Xê"

1 c o r ( l o n g l e y , method = "spearman")

¶¡ �{ ^å£^�¤

Pearson �5 ��oNb½

Kendall τ �Ó �ëêu�

Spearman ��� �ëêu�
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XÛ¦^�mS��'�.º

• R ¥¦^ arima(x, order = c(0, 0, 0), seasonal = list(order =

c(0, 0, 0)) é�.?1[Ü¶

• tseries �µadf.test,pp.test,runs.test,garch· · ·
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XÛ��O©Ûº

ë� MASS �¥� lda() ¼ê£Fisher Linear D iscriminant

Analysis¤Ú qda() ¼ê"
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R |±�êâ�÷�{º

ÌK Ø%¼ê éA*Ð�

Ì¤©©Û princomp base

Ïf©Û factanal base

£8�. lm,nlm,rlm base,stats,MASS

ÚO Logistic glm,polr,lrm base,MASS,Design

�. cox '~�. coxph,cph survival,Design

��©Û aov,TukeyHSD stats

�mS� ar,arima,garch stats,tseries

'é5K apriori,Tertius arules,RWeka

K-methods kmeans,clara base,cluster

È���d LBR Rweka

�O©Û lda,qda,fda MASS,mda

êâ ûüä rpart,J48,tree,ctree rpart,RWeka,tree,party

�÷ �ÅÜ� randomForest randomForest

�{ |±�þÅ svm,SMO e1071,RWeka

�gàa hclust,agen base,cluster

k C� knn,IBk ,kknn class,RWeka,kknn

 ²�ä nnet nnet
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R kaqu SPSS �.¡oº

SC� Rcmdr §\1��§¦^·-

1 Commander ( )

NÑ�ø¦^�ã/¦^.¡"duù�ã/¦^.¡I�

eZÄ:�	�Ù¦¼ê§��I�� car !effects !abind!

lmtest!multcomp!relimp!RODBC!rgl �|±"
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XÛº� R $1�Ó^�S�º

Ï� R ´3S�¥$�§¤±� R Ö\
NÈ'���êâ

�§=¦íØ
�'é�§S��mEØUº�"gc() ¼ê�

,Ì�^5�wS�¦^�¹§�´��­��^åB´º�

S�"
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^�o©�?6ì'�Ðº

'�~^�´ Tinn–R §RWinEdt 2 §ESS(Emacs Speaks Statis-

tics) §$�?¿�±?6ì§X UltraEdit3§ù
Ñ|± R �

{�p�w«"XJ´Windows S¡�¸e�^r§éù
Ø

´é
)§P¯��Ø���«ÀJ"

2e1!SCWinEdt �§3 R ¥SC RWinEdt �=�¦^
3I�e1!?U wordfile
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http://www.sciviews.org/Tinn-R
http://www.winedt.com/
http://ess.r-project.org/


Thanks
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