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I “R" iZ21WT

EROBNE. KRBT OLDNDT7) =7 FTHB R (lhaka and Gentleman, 1996) @
B ERAFTEEZRBATAS LD D, ARDHKEEIKIEINETO BE. BETHE
DE IR OB /Sy & — ¥ (SPSS 2 SAS 2 &) IZEFLTwWA, £HEH/ Sy r— Y.
2—-FORFEEOBER LB L. £4EEL CRERRIIEIRPE2VINDER-TWVS,
FOLHLRART, DATREBAT2DIEREED 2,

—ETVoTLEZE, FNRR"BCNUAIAND TN =V T M THIENTG HICKH
TE2, AFICERNLZ IR PR LA EPRL VI E, V—XRABER TV TERIZY
WTEAH L. #HAFO (H] MEBTAIZERXE-TT v FPL=FLTW s, ThH
PRHF7YV—V 7 P THINRICKHOERTH S, NICERM LI, EFHRELTFRIC
BB IRBERB L ETCHKELBHERDLNESL ) F—T VYV —AThHBEWV) AL, &
BHEHOT N I) X2 EHALERBL TV AVI—F— 3 RLEEZ LSS,

HERIT D200 7 ) —V 7 MW 22H 3 A(HH, 1997). ZZ TR ZEBNT 2 D1,
‘REVTHEOEE S LR VEMERFO» L TH 2,5 1L, HIFHOREH 2RBELLTH
BV STORMHABEENZHL 2EBR (0770088, XWLY) k. BLAYENTE
‘RICEHTE 3,

"RUZDWTit, CRAN (The Comprehensive R Archive Network) ¢ web page (http//
wwwr-projectorg/) WLV “R"E2£{ M52 AIZiE. EE web page IZABEh T3
“Whatis R?””: W) FHax > F ORARZFZRNT 2DO0EBOBNTICE 5,

Introduction to R

R is a language and environment for statistical computing and graphics. It is
a GNUproject which is similar to the S language and environment which was
developed at Bell Laboratories {formerly AT&T, now Lucent Technologies)
by John Chambers and colleagues. R can be considered as a different
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implementation of S. There are some important differences, but much code
written for S runs unaltered under R.

R provides a wide variety of statistical (linear and nonlinear modelling,
classical statistical tests, time-series analysis. classification, clustering, ..) and
graphical techniques, and is highly extensible. The S language is often the
vehicle of choice for research in statistical methodology, and R provides an Open
Source route to participation in that activity.

One of R's strengths is the ease with which well-designed publication-
quality plots can be produced. including mathematical symbols and formulae
where needed. Great care has been taken over the defaults for the minor design
choices in graphics, bat the user retains full control

R is available as Free Software under the terms of the Free Software
Foundation's GNU General Public License in source code form. It compiles and
runs out of the box on a wide variety of UNIX platforms and similar systems

(including FreeBSD and Linux) . It also compiles and runs on Windows
9x/NT /2000 and MacOS.

LEOAN RIBELHKIMITFEXBETEILIDOTHAH, THIZ, FICHEHEIE
DOEBRLFHE R ETIT) hEEZ8/T 5.

‘RIOAFEA VA F—=NZOonTlX, EER®D web page X8R Eti-vie WE2HhDOS £
TEMES 22 KB T Linux D R™ (Version 1.31) % HT 5,

I EM-RTEALS

"RP2E®IT LI a4 T

LHBALREITEV, £3FT5 RO L) RRBIZEY. > (Fur7)L) a=ryFAD
EEHEORBICE S, BENIC, TSIV REHLAATITLILIZEY, Be 2ot E
7% 5, BTE.

>q()
Save workspace image? [y/n/cl y

T&H b, “Save workspace image? [y/n/cl " £ HB DX, ADLFT— 72 BRETLHIH
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REHOT. Yy L THIRFE D"BREFFTISHT IR TE Ry VW LTASTERIK
Rb. REOBE. 77 A VIR REEFTLLET 4 LY MY LB EEND (77— ¥ i2“RData”
2. a2 FOREZ" Rhistory ICENERRFIND.),

WhkRIZ, BRCREENN (B CHhashs

> sink (“filename”)

T7 74 WV flename W CHPIIYBREIND LI b, BEHAOCRTE &R, 5[ B2LD

> sink ()

Thb,
A

> help.start (gui =“irrelevant”, browser = “netscape”, remote = NULL)
T AV FA VAN THER (AT T 74 WERARAATL netscape RE) 35, T ORI,
help (“ function ") TR function” DAN T Y, apropoes (“key ") THF—"7— Fkey" ¥ &t
m&m_ﬁﬂ!ﬁt)h%a

n 5—#%

‘RTAVEDE) 7513, TDANHERLER IV O20EEYXH 5, LA LI Tid.
r—AXEROBZEET— 7 OMHY FniconThOAaf 5,

FRICF— 52 ANT B84,

> data.entry ()

T, ATV Y= RHDANT 4 ¥ FIRL s TFAVMEKTTH—Y 774 VIFET S
EAa,

> read.table (“filename”, header=TRUE, sep="", dec=".", nastrings =“NA")

T. 774NV flename” M HTF—F 2BARAL I ENTE L, 774 VOHRIZ, AR—KT
KON -BAERT—F T, —fFie—4r—2. BPINEZEBE L. —ITHREBREE L B,
COFERIL. readtable () MBOA S a v CEETE S,
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KiBfEIX. XFFINA TREhE, 77— 7 2 ERTABC. XAEEH LD LD NA TER
LTBHERTRIh 2 REMEL LTRAEBY D, $24 7Y 3 V nastrings TR% 5 XFH
PRE|MBELTRHETE S,

foregin 2¥ v 7 — V& WA LT, SAS. SPSS. SPLUS 2 ¥ D34 7Y F—5 bHEH
A3,

F=FIAY FIRONTVRE, ENVEERDBRE 25, UTFOSW T, HEKICE
BiFIshiafida~< s FO5IRICT A2 L LY. MTHONG, TR TR 77—
et —HOEHBICLBNERITAILNTEE, ZOBEYHATIL, 2TOZEHD
BEa#Eatd s h wiEa, —ROEHBIZT LD TREBEIXHL-VWEER LI, 272 VD
ADVMYIC LB,

F— XM EMTEICIR. F-F 2 EAHA AR,

> dataname <- read.table (“filename”, header=TRUE)
tTnNE. 77— L dataname " HBEI N B, —FROEBUICZW 2T 51043,

> vargroup <- dataframe (variablel,variable2, .., variablem)
L45E. B¥ variablel .. variablem " DEBE “vargroup T &2, F—54. EEED
hOKEDEN*IVET 5121t “dataname $ variablename " & V3 BIZ‘$" X I AN TERL
T 5,

NV Hpind
HRi 4Rt i3,

> summary (variable)

THELNDE, B¥ summary ()" THR LN AHENZ, B/ME. BAME. E#HFH (mean), H
SfE (median). WA ETH 2,
BERFAHMPMY oS,

> table (variable)

T, BE¥ variable” DEBGHMEOND, T2,
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> hist (variable)
T, EMvariable" DL A M S AN TOy b EN D, BELERBRL. R OBHDO—D
A AR FEF T+ P CETTIRTTCREAR LRV, FLOHBE, A Favil
THBEBEATRILEND D, BB hist()"ICHLTHRETH D, HEBHLRVTHY
ST7WMANELTIH, LTOLIndoxbiFons,

777 aws ¥
it plot ()

oy ¢ e pairs ()
By barplot ()
By piechart ()
4 T ) mosaicplot ()

V 70x%ké x BRRTE

HRXFEVITF—IAH T BLVERNTHLORIEEL DRI OARMMTHE.
“‘R™TH,

> table (row-variable,col-variable)

T, JUAREMDT S,
21N

> summary (table (row-variable,col-variable) )
T EDTUARED LI LA y BERENTONE, y BERZICEL T,

> chisq.test (row-variable,col-variable, correct = TRUE,
p = rep (1/length (x) , length (x} ),
simulate.p.value = FALSE, B = 2000)

T.H#MRA T a VRENTE D rowvariable " 2 Y ) 7 X (VO RAKR) THERALNB &,
“colvariable " 13 BT & Do "correct "% “TRUE™IZTHE, A 2 —VYOBREOBIEI M S
ns,

R chisqtest()" D3 6% 2F7TIay (25R) LT, RDE3b0Hb,
hbi,
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FSav Wh
statistic the value the chi-square test statistic.
parameter the degrees of freedom of the approximate chi- square distribu-

tion of the test statistic, 'NA'f the p-value is computed by

Monte Carlo simulation.

p.value the p-value for the test.

method a character string indicating the type of test performed. and
whether Monte Carlo simulation or continuity correction was
used.

dataname a character string giving the name (s) of the data.

observed the observed counts.

expected the expected counts under the null hypothesis.

> chisq.test (x, y) $observed

DEHICHBOE. -SRI THBALL, ThPhOBEMEON S,

F7aN OB table()" 3. BEEREZ D EICLAZOZAREBATINGZOT. %
BT ETVZ v, A2 =t FRFIN—E Y PR 2ERLEZOAARNDEL &
NBHELHEv, TORICBLTIE, ¥FH (1998) % L < ik http//www.med hiroshima-
wacjp/tech/saru/S/Welcomehtml i2. S FEAICEINL 2 D2 XMBHHA STV S,
FE (1998) KNI TVWI2EERXZ0TFRICEARL L. BAZBRELDOITRAEK
AMATE D,

VI 18ER8

EBMOMESREICBL Td. BUOMEPAEIATE, RUBENLZYT YV VOt
B R BT,

> cor (variablel,variable2)

T K ¥ vanablel "t & B variable2 " DB H UM R I N2, EHEOIDH I
dataframe (F—%&. EEBR) 25 IMcikEed 2 ¢, HIKAMOTNBONS,
HEBRMOATHREZSD . L M EHRL1B5I10E.

> cor.test (variablel,variable2,

alternative = ¢ (“twosided”,“less”, “greater”),
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method = ¢ (“pearson” “kendall”, “spearman”))

¥ B3, “alternative " IR BREFHBEIC L L DWIREDHFE BRI TAD) 2EET 3,
“method 3. HRATHHMRBOBMBELBET 2. HEZEERALOMMBEDHE " kendall”
%, WREHRRFELOMBOEA L spearmman " BB ET 5,

U sbHiic

Bl #2833 F0 T ERNRRS % R CIT ) FMREEN L1z HROER Sy r—
WKEBATVAACE R 2K ER L OBl d Lhizv, GUI 2 ME
HERDVERICE > TVEBERCR, I FEADLTITL CUI 2 BALREFDOR™Z. £
AETTHESNAERERED, LAL SR OKHR, —REBEF7VLEREERE TV
. L EELETREANBICFOERICBYTRESNE 39, STRBRICHMT 28
HIAEROHBATH 2 77+ V  CHEERTWA2HHZT T L HRPOFIFEN
BLFL Ny r— VYRR (k& L7 CRAN @ web page 2 BR) ok o T, fiRO&KEH Yy
r=IRE oA MEICE D, FNFEOEKE 70 LAY Lo0 0 LIEBL 2465
METHICIE. Do TOTDERTH B, 2B."R™% web server L EE)XEZ I LICEY,
T2 RHHELAGUILREBTCHEHAFTH XTI LATE B (B £ &
http//www.ism.acjp/“sato/indexhtml 2B, =) L2z Y A7 AR MET BT, D ahrs
NAMBRLETH A2 CUl OMELBET 2FENEDIT TRV,

AREE NN RTOFAFND L THIWMANTIENTH B,

EBXR
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