R in action
Data analysis and graphics with R
Robertl. Kabakoff

Re Hj2Mmkadd
it sBjtels R. s0OBOCBYO
l jtojotsH 1 tsddd® ¢. |tdstss?

StcOIsC s MtsH j to Odad §
Yy Ofmlis 1. 10yOdzs tOBTESIST

] 20 O 1. 1RO tsdiMissts M

] Z0o O 2. uBLHOdd] d&OBSKO HOdd -

] Z0o O 3. 1 OyYyodBRBOagEIsT M HJOGCTtE

| ZOo O 4. [Mmdeser Ef§f tcOo dzj dzdw H Odzdz" d3d
] ZO9 O 5. 1Bdzjj Mzsyde § Mfsmser kO

yOfmlst 2. 1 0LBo" j g SBBHT
] ZO9 O 6. 1 0OLtsa" j HJOG O

| 0o O 7. [Mmdsody j BjlstSHT

MisOlsdmlsdud

9 dz0dzdL d cwLOWdujmMSts) ftjHREOBERI(Qs b®E & o §tctcOdkd]

2vybjdrr t§juyokSd o OdecdtswL' yds?2 ojthndd,

§id s Mded dedz’ § 2O



gtsH j toy Odad j
y Ofmis 1. 1 0yozs ttOBSIsT
] 2O O 1. (1 ROSd@Mmiss s M

1.

[ —

now N R

1
1.
1

N R

N DN DN N N N A~

W w W W w w ~

\l

dzO 9

o O b~ W N PP

dzO o

o o1 B~ W N P

1 OWRP o3 dzlz 3 dzO

l sdzyd 2Ry d EMlsOdztse € O

tROB SISO 9

) OC j IsT

OCjlsdzO" SBEOBKICO

t OBtsIsO M BBd hdd&dd BOMMdeo O3 H Odzdz' -

Lud i3mY dz0 Y ted d3j tej

{4 L5 d3d

O 2. uBLHOd,] d&OBtiO H Odzdz -
YyIsts IsOCtsj dzOBtstc H Odzdz r ?

v d ke )l ©Els o

l 9 SH H Odzdz" =

¢ dzdztsIsdtetso Odzedy dzOBStetseo H Odzdz n

) sdzjLdzr j WhkdSydd Hdv tOBslkr ) B j§
tdLe dd

© 3. 1 Oyodzs OB BIST M HdOGtO
{ OBBISO ] HJOCtcOBROiJ

) esfists?2 fted &Bj o

1OV dud MEdd (OO Iste”

[ 5B Qo dzjleizgtg 2 U@ CHBOO Bjdddse sMj 2 d kM
{Bl jHddzj dzdj HJOGLORH

tdLe d3d

| ZOo O 4. [fMdetse ™ LkftceOo dzj dedWw H Odzdz



t OssYd? ftoddi s

4L HOddj] deser n f jtoj d3j dadz
l joj S sHtesea SO f jtoj d3j dadz’ n
Vit d3j detso Oded § ff § tej d3j dade'
ltetsf 20 jdedz” § L dzOyg dad W
[Odzdz’ | o WstdkOlj HOIsT
ltcj SBtoOL B9 OdzdWY HOdMzdzr » L BSHdSEes Isd{f
dtstelsdtctseo € O H Odzdz n

{ Bl JHddzj dzdJ dzOBftstetse® H Odzdz’ n

. 10. tOLHjdjd] dOBftstttse H Odzds

11

11

o N oo o b~ w N PP

(o]

11

2O Mtimlso
. 11. RrRMY sdz' SOHAHE] j§ t&jE0BAEHL 59 Odzd W s OB dzd
L 12 .t jL

ZOo ® 5. Itdjj Mhsyd j mfshss:
1 OHOYO s EftcOQodzj dzgd¥ HOdzdz" dzd, S tslsste
vydmdzsor j d kjSMsor j WhkdSydd
tdhdgddy dOM 2 LOHOYd 5 E§tOo dzj dzd &
VftcOQodzj dadj o' f sdzdzj dzad j &3 € s BO dzH

1 Of dMOdzdz ¥ &z deSsd 5o Ols j dzj o3

bt cdesaOdzdjy d HJjtej WstedzOlsdtese Oded

.o LdLsdd

Ofmk! 2. 1 0LB9oT" J] d3J IstSHT

ZzOo O 6. 10LBOeT" ] HJOG O

dlssdzB yoOls" §j HJOG tc Od3A3’

I T S S S e T T ~ N N -

oo o1 o1 o1 o1 o1 O1 &~
N~ o o A W N P

<

steczetsoar J HJOGtOdN
] dMmilstsc tc ©d3zd3"
[ OctcOdi3d3r f dzslsdesfmisd W HtO

1
6
6.
6
6
6 chdé¢d f EMOg]

o A W N P



N~ NN NN NN~

. 6. uByYydudr 4§ HdOGLOM

7.t dLeE d3d

ZzOo O 7. [Mdesoadz" §J d3j ssH"™ MIsOIsd M
1 {TdmOIsy dzt dg" § MlsOlsdmisd<d
2 s OBdzdy"r yYyoOmlstsls d OB dzdyr Mt tew 3 j dadets
3 sBisy & ydd

. 4. vuvjMmlsr dils! 8 HjdalsO
5. 1J00L0@) sedud MEdd Iimlsr BIyckzf s’
6 Il dL 2 0OdspL Gy de'O L ciaeflagfdi2
7 4L d3d



ltojHdfdse dj

vylss kSl o CddySj, JjMmdd o @2 dajls dzd C Owlsddass,
) dzd. MO d dzd MO o Bl WwWAdEISHY b Hj e Bzese 52

[dets YbkHjMmdes d dzOH j dzj des MsCtesodh Odkd, MY smtse dz" dizd
ftoj HEROLHAY toEEE.6H

csi by jtedOdz clojLHM 2 flkisi: Mmdijnkehjj §Ctsdj dd
SSEGHO W dzOyodz f dmMoOls: Cddekz, v flscOlsddz HEMISOISBU
distsej v tsfyls Odzts oR[idzfips diGs Isitely g stehtejdztEePoizx{od £ i dz dav ts af @ydzd v
odLEZOdZdLOYydd d § sddBZ3Odzdw HOdzdzr ». (¢ o7 BteOdz ydlsOls
Mkl Mot i3 dedesc 5 Mz nts @ Yl§ S dzts dsts Ofia®EA] § MO, M
odLEZOdZdLOYydd d dddsjteftejlsOydd.

lIsstcOV ydlsOls @G Ctisls @ jclis Mhsdet® dzj dzdzts |  dpdgidadsd) jdztsts  Is t
Zzokzydls' Mv . f t§¢ QOS] 1y gt df istsdzy dets RiBdEs" dz@"OSH. o5 G t6 O BZABZO |
Bisdz! hdd3 yudmdzsds Hismlszf dzr = OdzOdzdIsduj MSdrms d d&RLOWd
Bdzj Q0B D dzQlstgsy jIs 9 BHddOCBSo 2 Misjfjdd dzOo j Misd
fsdz Lso O jdzj?2. [HAOCEt o 1kt BddBsd BjLEzBdd j Ml
d dqdemlstczS ydw ddd, or Mty il ttedj disdteses Ols! MW 9o ¢
d dzilsto iz d3j dals * Colstster j dgzy dgr Hdzw Istsets, ylstse' ko jte
L OHOyYlkz.

c off jtoor j f sRAOCECERA defify dinj Is dzOL OH, CtGEHO atslsj
Ctsdzmiz dz’ Is Odzls O [ tdass cidas@ls MBEFRMS§As H Ols j dz' fif jtadsjfrnd de delsj jdmye,
dzd RW wdzj HEW B" Yydz' d3 Mtse jIsOd3 MY j yd O diaj i3y tu alzj flasztst] €
MsOdz ydls' Mw ttOBKSIsOIs! 9o 1 Ists?2 HfocseteORBR]. ¢ BN dz «
sf"lsO fftotsc tc OBABdBPSS O fpd & B@GBH jdash hdiz dzgj MS sdz? Cddizd wiLr €
ftiosctcOBBR] tctsy Bdede Mdaspaissc s? 1 dzOd3j ded Isr j tsfydzj H dzd j

113 Bjtcj bsets COC w frlsOdkzhw o Zydls LT ¢ ftoetsg

Hiso Odzd™ HtedB dzdy Oczlyw ) Ectetsy O Blzdan 1§ to 5 Is S
J dzdz" § Iste
sdyd MSdr dBJd IsBHOR, dzOf d M O dzdz" ~ | yd Pdedzc® B @

—_

B' &zO dzOY d f) OfizOm delapy dizlzO AP tisteigd ju détstfizc Gso 8 5 zth ©  d3

2 oL, C 56 H O figpdas g ReArs @ dz€ ig* d qusdm:dmmﬁlsdwsfni

sotsj, LOMIsOadweh jj ttykzomksoatseaOls: MmjBWw dzjojyg Mls
q, )

]
fnd Dy
ddedes? fMlstekClskztej wiL' SO ddzd dBdatse tsyd fdz
gm mf 4y

[ Sscet sy d s sy s sits €y d L o) d qmmm;
Cobtstosddz dzlzy dets tsBtcOB Ols™ 9 Ols! HOdzdz j. ¢ dzimw o
sBLOBGkOl!, ftcOdOddL (tso Ol! d fsd¥ls! H wwr' o

HsMisky € HOdzdzr &3 (f sdzzyj dedd HOdzdzr 7 d1L tGG)Ldzf"'
tcJ] HOSCIsdtcso Odzgdj] HOdzdzr » (L O3 @ dadfd , Z W ®dzjsdedt P L
ftodL dzOC s o BBtdzjj EZHBBAE 2 9dH) ;
OdzdztsIsdtoctso Odzdj HOdzder » (ylstsB' fd@RdedlIls! , yYbts §tcj
fsdzzyjddy " dn o] udddsy da jH GddphOls j dz/uds'tsB " ls C
seOtcOCIsjtcdL 59 Ols! HOdzdz" | ) ;
1T odL zQ@dffL @ Odzdztzh € £ SHEIsd dzC O =fz® OB Ugd H fHdzs o Jnls
! d3sH] dzdtctso Odzedd HOdzdz' 7 ( ZOR Y Hjdd] L OoadMmddizsmls |
1 sWstcdidzj dzgdj tojL zdz sOtse (ftsHEBIsSa SO IsOBAZdY d
COoOyd mlso O) .
1 O j &g v ff tsfiyls OIE O driy Wiists tizdz Ry st L e Glis'dzdzd Is! C O H Iz
Il sMSsdz S22 W d&zEyhj ofmjcet kykm!' wwiskimetl@ise), v dddts C s |
COMMCOL Oz oafyj, vyt ¥ kL dzOd.
1 Olj 3, Skt ¢tsHOMaEbBa®d , JL @ ©lsVsdizd,dgdOY fisf L (MY tc s d «
dZzd v ZOfdmMOoOR §dbeifesj kjdd v kyj &O§fdmMOd 50

)l
)l

)l
)l




sjrdzdui MEdrn ttzCtsotsHMIso O, dtcetydmdzj dzdzr § 6 dzOe ' 9
dMmmdzj H 59 Odzd Yls, z Isls @ifs cvlgse 8 ' {isdf ) Szl ts yfdisddssE®@ df jsdzdhls T | f 1
mMdztse O.

sdzdeclkz, Ctbtsteckzs or Hjtydlk] o ECOA, W &j yusoOd
HdzZw 9o Of { zISK, o SHsdsldsjiedz'? fftsL o sdzd s B ' fMlisa O digjoyBdsHj jdis ! dats
fosctcOBB M " Lod sUY®Hstsdy@diag V¢ sds siteO L H 8 @ jh dzts iy
1OHJBE M, 903 ftsdztcOo dlsmw .

PS[ dzaf HtojHdsyddd Iz Htd) dshils! , dit OL asjist€ ddz ddsiziy

COte! jtelz o Mo jteh jdzdets dzj 5 dH Odzdztsd3 dzOf tcOo dzj dzed d. r

1 dzOG sH OtodztsIs d

Jdsed) dz¢tHd fodatsyddzd oMy EMddazdw, ylktesr MHj d&zOIs!
T 9 fjtoalky tsyd tcd H AManjasBace cAIorCHzO Is j [d2D dgdz@daching,
CoslsstcOW ftoj Hdzsy d dzO d3dzey dOY dMOIs: 1 sz CdedG Iz
1 o j B Ofndsls o telat@kbastiarstirling), to j Hs@%cts dzf 2 dif 8 DAl Is (Bewefogdment
editon, S slsster 2 fteso jdz Bdesecdy yYyoOfmr o Isjdzj Wtsdadzr = E
BOIsjtedOdz, ftswmdedls! sMmdeseodzr § duHid d o yd dztsof3
fsdi3tse dgdzj dz20 BRdesdcdr 1 GO OBy sHEeBItsaCd Cdedce
1 s Oty flzc dig KHrenTegtmeye)y, tc | H O4clg t5t§ daejedadsliton) , CBlsBtOw ff 53
teJ yj deL j dzlstse d CtsttcHdddttses OdzO ftesyj M tj yj daL d
1 [ Otgddd tec dMafy Piergie3, ¢ ts s tfftgogts dn@az@ dIls! L O sy Mmhsdy § s
14 uyuQlsdi gzO0&zislz: [ ldziWelth)j wlzy® ( Odz MEugafHerzl o t O~ § dz
(RachelSchroedey;
1 1 OB pzis 3d dzpy J @akziyDominguezVasell), ¢ stctej S Istste, CBIstster 2 1 S«
shdesd d Moajidds s lsde" @3 saLcdzv Hisdy ftetso jtoed dz f te
T tdyddeL g dasrj, (SsdsdeOIsd dzd dBBdesets o tej o3 dzd dzO 9o dzd B3O
s JyolsSd d HJ dzOdzos tafjfrpzde’ dj@zaesWilgame)Frdafedz: L [ Odz' f O
(CharlesMalpag, ¢ dz) J dzO dAgel ttapley, 1 Odzd + dz@ { J DénielRgise j 2 .6 O
Pereird,1 . m. t DQ@@#. vanRijn) , s tcd Mmisd O d@hrfstamaiguan)Hplazs i
A B dzO tAhogFQlarin, ¢ Is¥ Otels | YStuaredfeiryg, 1 totstc  (DjoBemd),l Olstcd ¢
1 tc PatrickBreen), ¢ &z L OB j Is (Efz&battOstiglsk), ¢ Is j W (Aled@din),s Otc dz
A j disizts(CaBlesFenollosy, t d&tc A t{ Is tc sRidamioPietrobon , w# Odzkzt dzv [ OC s
(SamueMcQuillin), [ O dzH ts dzLgnd®ACIDX), ¢ © ¢ & M Is d dZAUGtHfi Biedlgniet d € | Oc dzj
(Rick Wagne),t © Xxds CRyanCoxX), & z d&3d Is (Sun@Ba),A d dzd f §f s .(Philippl©.dzj tc
Janert,1 df ©¢ DdéeBatld/6hral d d W d (SopkieMBimedp;
1 [desedr EyOmlsdzd S s ftetsctcOBA tc O dzddamiitsgEarlisAndeds f O
Programi MEAP).
SsOYH"2 dL fjtejydmdzj dgdg" = dz¢ Hj2 MHJj ZOdz { sk Cdedckz
C OCydE BirslfjitB ZOGtSH OtedIs! ddese sydmdzj dzdzr = tcOL to
fMH | AFOOAC 52 dBsh dts?2 f d&zOlsW stedi3ts?2 Hdzvw OdzOdzdL © H Odede =~
shdzseo dzzy CtsBOdZHEZ t©WOL tOBSIsydSese, dts d dddese syd mdzj
d f SHHQsS dHotsf sdzdzed Isj dz' dz" § JOCjlIsr, L dzOuR{ls j tias diatzts e Oc
Ff Jted ydmdzj dz@n Qo lstster ofMmjnmn f0O0Cjlstsea, bkftsdwdkbkzlsra o
[ Y BERO AtEMO (John Fox), mOHd&d 1d¢ B0 ((Haadd ke yE
Harrel),r df Ow dz ®@ma@®wkaf d | ddzz v @dliah Revedlgizadd®B SIs Od3d ¢ st
otsmMadh O M . ¢ MOOdhy COC MdzjHEkjl lstcOL dIls! d=n
dMm< Oy glggetf & J HdzOd) t6j dzdats H S k2N jdzdz” | o daslsteldD Qmfc j, d
10 MOBsdE Hjdzj dBdej Mdzj Hiso Odzts B3 2D YP s dzp ¢ s &
| d dgdarolLynn). mtslsw dzO0 Mt dedets daj ddelsj e Mz smw MIlsO
Bdeste®L. YdlsOdzO COYHEY cdizOoalz d duvj dfO dif Qe jeHjditswydj fiviedjwdzadz
Htezedds M sMtsetsd3 dad dz' LY tots sddEs dflls ¢ y jindztigg jofodicasdisiagy Ml ¢
Isd CMbs 5 dBBdatse sd3j tedats d OBy kzBlpls/hilste] faf dizpiaBAdE@ giz' o J YJ 6O



Cslster | W fosoasHddz oMicPOBISERBIZOH SH I8 5 BRS te@c fiisflipts y
SO¢ ftse jL dzs?

( sy Jh g HSO u;dztsaJQO, Colstster n W Dyl ¢ B dzOG
Csltstesa s Q

dz0 kz OHBSR dzso dzWw dzO 3y dzv d Y sdssc dzO ¢ sd
i Od tEC ] Burgbdsls? tkCsosHdlsjd o BOEdMstcObkic .
fr]lsOlsq’fr]lsq’QtsIé d fjfcHOoOddjd, o Ists otej k" §COC W f

Q
K

{ Cded Gy

{ Mdzd or or BteOdzd 1 Iskz § dzd G Iz-Is s MA G dzgzl J p M htshisidsGds ! 9 Ooliplz
JHddetsy yjdzsy, Htoj sBtcOL s O, dMmMmdzj Hseo Ols+ , oBEHJ
Cdzdzj e Od3. [ iRdps LiHIOEEZ RO IO | d3d tedzs dL o j Misder dg wuor
Hdzv MisOlsdmisdud ME O ©®d RO ded 1o @ L Z{Delzd WisiPQ d df &1 © dedpicziizg O «
Bdzsy j Mlso s BissHBse OdZOdzdL O HOdzdz' », s MOB ~ totsf

ClO fosetOBBRBO M tSlsCter s @3 S BHEER OBBSISOjIs § H
Windows MacOSX dLinux. [ dzO tOL o9 do O] Isnw izf Iistis sV fiadats 9 dzdzsis fipw
stesd3] RYtscite,] oy o Ojlsmw Btsdz "dds d tOL destetsH dzr d3 MESSE
Cslsster | Brntlsdts fsB@Bsekzls dtsoadysSkz Mo jlsOdd.

MM 56 R BAdIAS L d3tsy dets, BBdz' "j dLo jMsdzO L O M smts
Hd Octe,OdIEIRZO dBsy jIs MftcOoadls! Mw ) dzt B2 MisOIsdMmisd yj M
WEdzC yd2 Hdzw MlsOldmlsdyj Méses OdzOdzdL O, k1§ tcOo dzj dzd v
dzj Cslsster §j M dzdes dEsh dzr §] B IssHT o] OdzdL ts9 Oder 9
tslsdrj dzf d3d Oo lstste Od3( .

ClkO hdtetslsO oL sy desMmils j2 dd3j jls MmMeatss yjdzz. Ry dzw
d CO0¢ o dzj dy ®Pp sis@dk"” | " Bid' gH d ssdzf dzdbp Glstp sizdp@ic Iz ¥
oL Iy desmisd, B Ctsltster n tded dzj fsHESL o] 8 Odzd .

cRe HJ2MigoHdidseO offdmy j Is MtsH tzds | to isH BRIty HiAdipls af s<iBvhwd = U J
sL OSBRI My M MOBs?2 foteOBBRs2 d JJ oBL B dshlis
WizdCydd BOL o ts2 deQdafxiodj ) fuaSimlisitglz j 90 » H Y sdzdad Is § dz «
ftowljdedd Cdzdecd OCyjdzls HJj dzO]j sidzO dOs i ol Seagan® isg 2
ftosydld@ziedr dzd § tetsOdzOdzdL dqetseo Ols! 9 Oh ¢ 8 Rdigpzas P s I & diat
Yls j dzdss? SdedBHH IS di3jls! rntstesh j ROl s Od dzg dzgf § Bt
fsdzzydls: HOdz dzj 2.h s dodgVitsuafdsQiuie § tod d3d dzv Is!  ttOL detsts
odLEZOdZdLOyYydd HOdzdzr » d tsBtejlsjlsj HBMIsOItsydats k& d3j dzd
Mdzsy dzr d3d L OHOYOdBd OdZOdzdL O H Odzdz’ = .

stsdlkz fMdzj Hkjfslslsks yS dzd ¢ b

sz R® @ j2fmMlsadde ftojHAOL dZOYyj dzO0 Hdzv dzt BtsG t§ f Y dsdztvo |
MsOlsdmMisdyud M s ftosctcOBBJtectso Odedd dzgj IstejBlzjlsmw. w
MHjteyx dlsmMw HMIsOlsydts dtsotscects d f tdftasdp s HADlS )
MfjudoOodzRhisss {

I sdz' LsoOljdzd, dzgj odkOH s hdj § 516 BBREY ] RSt bsdzE
RHdzv EZftcOodzj dedV¥ HOdzdzr &3d, dmn tBBh jddw d ftjHMISO
CkO®H6,1 11 d 16. HicdROd'd3jd OF IS0 yfstts o' ftesmazzh Odzd
cdzOo " &,159 ffslstc B Is Btsdzj ] cdzkBtsCdr f tsL dzgOded?2 o
COYHEY cdzOokz IsOC, -l tshdzls jotc jdij s jB " flztstf ydejtsL detsj d H dz
Mis Ols gfls d ¢



slstekSClsktcO € dzdcd

ClsO CddcO MBLHORO €O H kI oGLmyjldglsds o3 fdO g settaiO dzdz !
fteddsd dzdIs! Hdzw EfteOodzj dzgdwVw HOdzdzr &3, dr odL EZOddL Oy
Mook f Jtoctso Odadz" = © YJ IsT tojOu®@dnilsyd : d3icls ©OROaizts ¢efOp ldstisH e
fn dzts y dats fiflsjdisetstfids o¢ h | dadzts 2 éf) dztp ysdptisfigtslzf{ Is j dz! dz" j Isj 3" teOf
ftoddztsy § ded W = .

] Z0o O 1 dOyddzOjlsmw M BLKO ftescteORBB o Yj dzk
fsdzj L dets?2 Hdzv 5B tcOBisGfifS @LO@HS -~ . C OC cPoQdeso dIls'  f to
o BL i3 dats Miisfglls Gdetiwiifdsfz f dzf = o wjlsd HBY Sdzded s dz' dzgr = {f (
fsmowh jd20 fdMmMOdeds ddzlsjtcW j2MO ftesctcOBB d ttOmMME
f OS¢ Jsdetsdg .te§ » d &3O

l ecdzOoj 2 fdmMOdy ddscd) &iltHr JBYfstelsO H Odzd
fsmowh jdzO R OtOC Isj tc RS di€gdzds, d fSBS Hotpdisdw dRls ‘o H Odzdz” j
fsdzsoddzj G dzOe' By HOE Ismw M smse "™ dyddfeedcs,© H O dzd
1 dzj Slstotsdzdzr = sOBdzdy, Htkzedr MisOdMmMisdyj MSdr f tesa t

[ dzesed) ftdz L s Olsj dzdR, d ff zB 6@z’ dzts 5o SRIAG O & IsW Is Mt
Yysts d&3f MeOLkz fjtejrsHdd ¢ 1?2 jd&Bj] ©®© cdkzOsj 3.
fisL HO9 Ols! HJOCELOBK , JL®KBjd"s! i d MEoLOdvI! o

| Z09 0O 4 ftsmeowh jdzO tfdetseo O3 kff cOo dzj dedW H Odzdz’ 7,
OLBdjded]j OBt HOddZ n, O LOCHJ HtojtsBtcOL 59 Odzd
| 0o 0 5 ShdsgdO@eH ey d&osi (Hodd] WekdSyd2 ( &Bolk
flssor R) d bkftOodvshdrn SCwdflsekSyd2 (yqdSdr, o
jB &' BBMEYHOj &, §OC &Of d MRl S O O Mz tehipty e figfldcetsjo d2d:
dzd u tizts figts B @ B3 .

l cdzOesj 6 tOMMEOL Odzets, S OC MtsLHOo Ols! dzOdB Bdz] |
Cdj CO¢ fMstdeyokow d StkecsoOw HJOCBOBKO, HJOC
Wi Udz0v MY ¢ G didk i@ E s s ¢ 5, 'yl €80C fidyids j H j &
B2 f jtej d3j dzdats? .

| 20 O 7 dOYyddojlsmy f sfdmoddy ktets, ¢0O0¢ dOR &
fsd LsoOddj G§dmOl,jd dr o MkOldmisds d Mo tsHM A
st dLizyjddy oiz6y B3Hhey i3d ddgj wdlz v ¢ dz¥ YyOr (ol
| I oMOf teOls d dzj § OO  btedyuj MSdj dgjIssHT .

| ZO0o O 8 f tichyadyy fogg e dadg’dm 5 SSHEBO Hd&W BSHj d&d et
By HE ydMmdse 8l F drdeyierpaidsbld  dzOB Steis i  ddej fEHRR 2C ddRdzd
dzj L O dfnd 3" = pfefitgjvesipliledz ) HHtotsB dets tc OfMMdssistej dz d3j Ists)
BsHjdj2, ByjdSd 7 OHjSoOldsmisd d ddidsjwftejlsOydd

| ot omMmBsstej d shdssdr j Isdfr + Smfjtdd dzls ©dz
OdzO dzd L jOLlzjocds daslsw B . 1 12 MdkkOoydd dzOf B ydz
kdftse otLHj2MlsodY ddzd ©OL dz 7 [ fddsls Y&qd ®.dzdw ® sy jzOts
BjlssHT BYyjdSd OHjSoOldshmisd OkOkILO d odLEzOddL Oy
[ s0dz desj Y digOdethinls @dz@tz@is @ Mitfdtalj HBJdls:  dsdz@pls'ts o1 0
@ZOYd &zOjlsfyw ) sBMEYyH,jdd¥ fsesdjd f(tsejwsd cdfsls
o5
L]

IFO O00%
(il )

rsSe Fronr 0 0§

=,

H J
o' Bt d, dzj sBR S r2 Hdw or"wodzjdzdw 1 WWJCECISO L OHC
Hsfistse j todatsfyls d . df kst B@EMEsSoHsMIsdy j dedW X
f zOdzd tctso Odzd d ¢ dted B3 dzlstso .
| ZOo L MY ftots dzy jdedj cdzGer 5. 1 dgj?2 tOMMEOL O
OdzdL Oydd fmewL j2 dBIiyHEZ Hobkd®W d BEd j-dfjtj d3j d
dh eHzf OV d@@BEY ddY, KOttdy HJOCKLOMHE wWOMMJ W dd W,

a3

Oojd 12 ftoj HMIsOo dzj,dz’ ¢ DG jIs dryF Ky  @if) BstEsiHO
HWISs dL daddLroejMmlsdzr = ddzd Mmd3j h Odzdas 65 As Jdf @dzr | te
r e

Iz
H d
Cis
¢y
H S

T HOo
O r

FIo—a Il1IN
116

s fojHmMisOodvesls Muset?2 §sedj dz ddd ¢
OB dz* HOj BBsEts WOMYtejHj dzj ded™ fzdh C s fMd

IEE aga
FOCIRG

te

o
fl'] w
O] B
) d

G 0=
ga0
©]

d



(resampling d g ptdftrappingi f SH A SHT stcj B Zts 8 id jj d3®@ tsalz' Y dsfigc
dzj ¢ ¢ s tG;O&q’LIZJd:sf' )

| ZOo®BYf dqBr 9 0jls, COC fHtoeddsjdevls' tojctej MmMidsdadz 2 C
H O dzdz'tcd® Mff tc j H jedsjdeddyjdes, d3 tsls deste 3O dz' detse 5. | d&ZzZO9 O dzOyd
dzd dzj 2 dzr = BsH jdzj 2. | OfsfagOlstsding Q¢ Iff s tefipdzdasOdc, CtSEHO
i jto] 3 wisifzdfdtcCj H MiIs Oo dzj dzdzz® ddzd C Olsjetstcd Odz! dgr dzd ( dzts
Myjlsder 5 HOdzdz" d3d (f ZOMMsdese S OW tojctej Mipdw) .

[HdO dL Mmzsy dsMmisj 2, Mmow L Odedelsis fif todsbimiehd e dz" d3d
cOL iBj ez isfzOo j] 14 tfdMOde &jlstsuHr, M fi@shi s ¢l
fjtoj d3gj deder = ftoj sBtOLEZjIsMw o oijde' "d2 dzOBtstc dzj L Oo
O O¢Yd dgd IssHT sBdOtelzy j dzdw MCter sts?2 MEKBOC bistcdz 9
Odz0Odzd L) . 1 jlsOdz dets tcOL tsBtcOdzgr dBdesetsydmdzj dadz" j + IsOf

I Mmetle jlsMmisoadd f deOh dds dzOBRj tej dzd § B3 SIEIEIPOID 1GC
fsfmMowh jdzO fMotcj d3j deder d3 f SHR BHOMd ¢ tojn" jded® tOMY tots
9 dd? FRtcjIOdzdL 59 Odzr tcOL destsBtcOL dzr J] quLWwhdzgr j] fBSHRBHT
ftedydde HOdzdz" =. 1 HJ M &GYdEHOdA @y fHegHdd ddfds) d@ tsd
COYH" 2 dL dzdgByh OB §HgOIls: .

] ZOo © 16 L Oo jteh Ojls ®&fgfindtylsty dakd | dg d B ©COIsEEIsc ter dzO
zjLdz' = BBjlstsHtse odOZBdls ®ydz@ & QuUAHDO &L Oydvw sy &
sdz! L tf ©Ozzdz) dgs2 GHOON  SSdndzse dz | Mo goplgtdf v S®OCdpig o 5
Cs SYqmOdy MY 5hided stc Qmjil dsjf) oy ol GATEAO © 6] d5j

fsfmdzd Mzsea dd 4§ toj udmdzj dzr Cdsdgtisded jj diwizj dzbiz Nsd Af tsfif
dls' Mw RioQBdussigifsts B ddsif fiplss L ts oRO Is juixfiitrls 6 gd® o tsL dzd S h d J
EMmeslsmdzj ¥y do Ols' dL d3j dzj dedP'L o &f 91018 88 g dFMW tc Jf dedfslE Jod' dyiigs

fsfmdzd Hded § , dets dad 34 dad J Asi B dztlisH j st @ISd3H S tsd
j’dkoﬁ)'&qtjtsdzglsud;gﬁ@g fcsdz Ls9aOlsjdzz MCd2 ddalsjteW j 2 M,
tcOBRB , 1 (M stels H B@EsDH, of HixE 5 dzd Jf stz iclic@W d yj f
dz! LFisHad@'dchdjcﬂsteo[udzlsQ OdMATIARY ( fisOsBlE®Lijlkze sdzf M dc

m
m .

f s
qdmy
CO
dz0
o s

Iz
)

FaTIF—n

T o«
o3& ©
g
&

) tod d3d t6f

[dzv ke ylkse' MHj&Ok! Sddckz kOS hdusSs §iddj dd
dL ©OLdBsE? sBdzO@Gd2, oS d yov fmdrisesedy, mMsydsdsd
bjrndduimSdj dOkSd. 19 BHddz dL fteddjtese dzj bktej Bl
sB ZOMIsd .

1 OB’ HOdE 5, dNisd.Bbird’ p' 8 cOM = § Bils G dBlcqb -t
W stzazd etse Ols: o dzls j toj Mdzr jts dads foedsifiyr Is ozt Bstschs dgltis f ldisOa &3z
e H s Y qdO kOl cdo O dsds &) IssH) d B Mistes f dgv |
BjlssH O, i Ldgodmdhls] dzzyh j .

L OBGte’ HOddZ & qdzd § sfyls CosR v i RMsHOEZEozs?2 ok ik
sfsdddlsjd d' 5 §0Cjlkss, SColse j &Sy ds MEOyolk: d
tdd3j ©0O ©OL d3htfp/wien.dE@ning.iRipAction [ dz¥ lssEts yYlsse' o
j ofLMGSYdS, i !ty sUaaidd, §edtekjsts dsjfdsH ) g s tsc

H
g
)

] LOCdzs yjdedj dzzy des oM sd3dedIls! dL o jMmlsdezes MM dalsj
Hoko MisOldmsdStse, COC OdOdzdL tetso Ols! s tej Hj dzj dzdz'
[ Sy dzgs ff sdzd B3OS -t tolists Bt o JSL A HITEY Glso jls fdBdzdL dls
C dzaj ko jtyHOs, ylsts ftoj HdzOC O] dgr QM dstlzs@ dzdh {f jsHndsEem ©al
toj N pdeds dz€ to j Is datg?  HLtjHHOz@fctads d3 jod@ds @ tc O L WD dedztf dgH ~ dER Y ts &
L dzOdzed v ,J IffjtagdisBitc o 5 otej d&BY ylsjdedw Cdedecd, RI f shdisists,
ddzls j cOCIsd o dzOW ff totsG tc O R3OS d40O akdud (digs frpf Sshigftsiste duds jdzkels d



lteddevIst j tsBisL dzOY g dad W

] Sdzdcj dMmytsd LtsoOde MAzjHkehd] dfscteOf¥MSd] B

1 Bsdzsh o dhdef WP sdz' L 59 Odz HdzW oGt ORBRZSEs CSHO
kOS, CO¢ ESOLOMs o Cddcj;

1 Rsdetsh o dafWIOC Y j] dMitsd L so Odz o dzzlsted BGMdzse dets@
WtcOG R dzlsso CtsHO ddzd t0Odzjj EZftsdivdkzls' i Bl jCIt

 Sktwcfipddaz sted f tots G CiQdsBdeE Oz OsigH® d3j MisO L Of 5 dzdzj dzd
fSHABHWh Jd3 IsjCMistsds ddzd L dzOyj ded v a3, Mmesslse jlsMls
fzls! ¢ s jHitdzdz jORA dBasjsdzj dz 2 C OL O dzdizisaglzy & 1©P d&z tdzOO «
SRy s te];

T Ritlsts ddzalsj cOSCIsdodaf W Btz telz Lislsfstedz?2L 59 Olsj dzZv 58
CoROdHE § cdefdOhjagsdiuPded s ). [ dtscdj WOcdj dzls’
MCsf qtetso Odzr dL ddalsjteOCIsdodz 2 fj MMmd2. [ Mmdxg of
dzj ZzOBdtO22lsj ! lstsls fmeke s dC § 3G dzazOh j dzd v ¢

T §swidej dedv ¢ 1 totf dotd® gagdeteiailz o C b H[E jC todgidl Isdme@dkjdS Mls s €
Hist sdzdzj dzedj € { stz dzj § tsIsCided fij dfr titielzin dgj et 8 O tizelzts o3d
Ctoky COBPCFBISEOE" | s d&zOs Is ¢ tsB i Hvdipdzjlasiests dzgls
Al CodetsaBd s 3j Mists d dzd MH jdzOIsd dztsd £ @) lsie 8 es®a gz deds da
cjLizd Olse ddzlsj eOCIsdodzr n fiyfjdipfin fi2H Quovdiscfoz dliscfj 1S j fptls
ZOf ewdgz stsls dets iy d dzimw?2 Cls. sz H O Bis

[B Oolstt]

 cClsstc dzOES tits EOjd3g 4 @RIl Hsjp dzls © f 5 d M dAVieetPwesiient dz!
of Researcho ctokzf fj dMmMmdzj H s aMamkgehenBgsedagi@roudi jMIRG)O (

B HEZAZOBHdE?2 Wdttdj, MfjydOoddL dtcis ol GtidRdzIsdd@izctsite ¢ G
My ddets?2 Btsdzj jo 2OW jdag js dsiffhdgjOH s Ols j dzr MSdr d MisOIlsdfmls
LOBBI" 8 LHBs! j, WddOdhse' 7 QEjcOyd? ddftctfd O§ €
GZOLZL Gy H] UjdB §tedBBj Hd dzdslsOBIMPC e B 2 §tosl-j Mintststsd
o tsMis skydiakakj tc ) d IsNolmHouthaastetn Uqiversity o ts A dzstcdH j, CGH ] tsdz -
Cosdzdyuyd Mise jdede" | d3jIstsH™ d MisOlsdmlsdydlinCyssh dfjtetdzdciO dyd
sdz § SHH MORMRIGRE EyjsdtsetsRYf smtsedw s

[B ddd MsteOydd ) tBdsySd

1 GBdzsy S j RO BggadMmMboaodde dLisBteO) jdz ¢f 2y yddzO L ) OH
fsLOdiBMlsoa o OO dL Odz BsdRBO, ¢ sfowh jdadatse s XKtvtg & @ls fr
dbdz Bsdy MisfilsOo dzj dz 1 dNikddadats@novi) tf M s etz 8 dzy § o @Odz @ 200 3
L IsdzsctcOW dd, tOmMf sdtsy jddtsdts 9« Atttco OlsMEtsds ctctsH ] d
dzs B jA difsts dptheddzd sls j € Otew  dBkzL jw. Cltsls ddkzL j 2 tOMml tsdztsy
Yyj dzZlstc® ctstetsHO: dzj HOdzj $ 5 Bls ttOL 9 Odzd dz H o dsdgjyt@dzty dzF Q
CEHBd &Oh j2 1ter. ¢d s MfMissdls L SwOmsydy B dL
sfdmMOdzd j d@3 dr CtMmlst ddse d BBKOL O Y dL dzd .
B
q

1 OHIQWS 5 Htej o dgjdefdgin SoEf@D diniiCasjif€ s ¢ 5 § 5B j Wizy B WO 5 t6 ¢
dzj Is o Isj y jtddd jB " fiyis IS jtelz fodg' a3 f Stelssd3 § S Elsd dL s tsdz
t O sdztsy j dedzr 2 dzO f sdzktsfmistetso j o tsCtokzy jdzdd dzj B tsdz
ydosfdmdzr 2 cEtetsH My dl sfkdvids? kkztedhlsdyj NS s
Otendlsj ¢ Iskz ootz t@dsdPE ® OBz dzOdBd td BMS dn otej d3j dz, 169 Od3C
flsj dzOd3d . 1 j eitsdzOWj dp easBfgafsdecdjd MsjptedPls W dz j Bt® Cd d B
Colbttets? Bde dzOH jdz Mdded?2 Y dadzjls  SktlsSk, tlsHj dzO dzd
or h do ¢ cifde js W0Q eMmlswde j] fswh d hdwio Hlslj’tsdzde“ls C s



ltoddaw sOv d3Odzj e © fSH jLoORY Isfigas o L gty cfef' dzdind L ded®  ff s 1
tdedtsdzOdz’ dz" | twOL dzdydwy, MmMbtd LORjlsdr j o {tetsh dztsd
Mdztsy dzts e OL dzd ydIs*' Hilsdeplslrg e?, tedjL dE 5o Kdvdzlsly & tcOL dz' -
tcOMYf sdztsy j dgdzr = o Mjcets dzdh+ dz2O twOMmMMmisswdedd dzj MEtsdzr €
tcOL detssBtcOL ) Skdz skt ftoj sBtcOL SHA ddSfipidzj a| dasQ L dets B Bt
tcOL destsB e OL dglz ¥ jo~ dpts|dAOS| wydidlz  Msd L dz' .

RLHOIjdz Mlsots [ Odadzed dz¢ Blsdsj yoOjls dLtsBtej IsOlsj dz' dats
sjrdzsdzsed? GBSy COdR3d Sdzde, d&O C(slstster m ftoj HMISOo d
Mssdzj sdvw dz0L OBy S B IsC B dzdzBEFER { OdBOlyd VvrFzC ts HYGO '
Ctodzdz Sydw dz, OSCdds COC 1 150.

Yy Ofmls 1. 1 0yoOdzts tcOB slisT

RMyr sRAIsy j2REBEdEE dL dOdetdzij §fEzdvitds -
OkzOdzdL © HOdzdzr = d dm odLEOERZJLOYdd. Gl B
Hdzv st j tc Oy d Wiedows Malg@SiXIs{ Limgx. 1 dzO6 sH Otew L Ists2 €
ZOo " Cd, dzj sBR Syl '] waakOlple'ts 1 sts?2 ddatse s W
ILWWjClkdodes dMmf sdz? L soOls! jj HA&Y tBtOBBISCd
sdzd e O wWOL HPpzyjls" t6i yYyOfmlsd. 1 jtce OV yOMmls:
9 j temdie ¢ s dxfdgle zteinj 2 Mtsds, ddi3f stelslz HOdzdzer 7 d ftoj ts
HOdz! dzj 2h jets OdzgOdzdL © o dH.
| 2090 1 L dOSCtsdidls o B IsiP 16 tetO® OO daRAgEXD Off tis fFH teXD
d Jd =thjss st j HJ zO¥ I tjsjc tchPlelsiziz’ dyisthftedpndyls o sd3 H d
OzOdzdL O HOdzdzr n. 1 Mdzj CStOCtsets Bl Whdzj dedv Ists@ s,
fsd L so Olsj dz' MEGIRAQdes y k5 | P Igts Myls © By 'd @iz el ! Is 5 d3
o jddydls: WEdSydtsdOd detsfls! BOLBots?2 o jtofisddd §tod
dzOL ' o Oujtfr thdzdzdAdf jOksuls’ C tslstster | disy des S OyOIls: B j M dzC
Ctsdzyj ¢ dzOom{f tdedOrg, jdtgS Msjlddtiste ™ i tzd d3j a2d Is[' detse ™ | Lk d3j dzd v .
sOC bidz ¢t " 5L dzOSRs dzcpdrd figlad SHP j dsdzldnjeig Wo jirds fiy eOdf Is 'L (
90hd HOdzdz" | ©® HtosctOBRBEZz. | Mtsotcj d3j dedesds B 5CE Olsts 3
tcOL dzr n dMmbssydzdS s d o wOL dzr 7 Wotste dEIQIEES-H. 5 o), cCdIoEtc
dmf sdz’ L s9 Ols! H VR I 3 s®'s Off 8B @Hzla &O 0c dzOo "™  sfowh j o
ColtsRIEOdls HOdd j, d ttOMMSOLE & i@ OPE o9 HJ
sBMEzYHOs sMw d&Bj ssHT d B stels QO HIQEHED Sedzif 1 Is tslty Eaiglsdswp,” -
Hiceadr MlsOldMmMisdud MSdr ftosctcOdisds d B OL HOdzdz = .

RMartsHY dL fMmdzi Hs9 Olsj dz' detsfisd HJj2Mlsead?2 f(ted B
fdClstsds qagj dzs B' MK Mz seMiHdls' bkftcOo dzj dzadj H Odzd
fstzso Olsj dzd, ot jJtor R, §f Busdd ¢ g izffadtlsd deffvinzfg Ismw  j 4 B
oL sy desMlsw dzd. vyviIssB" dzj dedestedtotso Ols! 1 Istsls ddals j te
dzgj B3 Hdzj dedets ff jtejasSHdAE & ctwOWdqujmMStsdkz ftoj KPEOs dzj d
MsLHO9 Ols! HJOGCtLORB , dqLdBjdvIls! dr OttO®BBIilster d ML
t OMMC OL Odets, COC dzO HJOCLOBBOR o' Bdtc@l 'dzOlsg j Is @, tsls
ZOoHtfd Midf dMSd LkMmdztse d" » B 5L dzOWLJQE] 2ts gfild j HL el if 3 dzdd] 5§
HJOGtORds dzO0 BHdtsd3 L sBtOY j ded ( .

1 sfdzy bsets, C0OC o00d ftoj HiMisOo d dzOM! o sSLRBsY detsfyls
ZOMsOdzs oatcj di3Y o jtodzzls! MW € OdOdzdL iz HOdzder 7. [ dad e
odHj. YOMmIsts B' o OJsly Isdzj t5 eZDBdEEz fiaslgtc @ sdzd yj Misoa s ot
tcOL dzd ydzr 7 dMmbtsydedStse, EMmMstcOdw hdB¢d (dzj ftcOo dd
skfmizlsmMlsozs M dj HOdzdz j) d MtsLHOo OW dgseor j ( € tsd3 d dgd
fdted CsHdtetse Odzde’ § )H J§ jugidgBiodzdz’ ijdztsyfitdsiy § Jt6g 21sd € tej
LOHIOYe dzGo j 4 fdmoOder ofmj hdese dzR,j o dssims@W  fiptyf Ot
Mdzddvidze d tOLHjdzj dzd] dZOB@®EHY s@dg@y s , Of S®E S FHJcs !
f4ted d3j dedz’ n .

] Z0O9 © 5 dslndee®IlOjde] Odzj , dL dztsy j dzdesdz © 6 dzQe j 4.
ydfmdser j (Od¥ @3jlsdudmMédi, btedetsdtsdiistedud M&di d



stetsC¢, Bl jHddzj dzdj d L Odzidalelz )d dadz® tntsts@eydf jd dzdizflztsie @ dzdz'c
Pldajd?2 o {1 Istsds tcOLHJjdz dMf sdz' L sORz dEasts estw @ dgdz) Hafiz
sdmistezC ydd (ydedzr, dm§ftddy i § §td B§tedH] di dds
©OLHj&O o' d&OEydlsjm!' ML ROsObs Mise s dd kit PERNwES
SBl jHBdEH® | Csd&OdzH' o GHdzk dzj cC & dzOflstcOdo O) Bl *
Bshdr j] BjlsHT tjstecOddL Oydd d cobkffdse Sd H Odadz
fsHEB®aE 7 € HOd dzgj 2" j Bk OdzOdzd L 2 .

) sfdzj 4§ tesyls | dzd Vs BEddEO of 5 L1dz®S' 5 dfddsjtdn ' ] f RS cltw O d3ds.
ftedsBtejlsjlsj dzOer Cd, dzgjsBatsHdB j HdzW ©0tsHO H Odade
EOSCY | Hdv bkfstOds dzad¥ &h dBsS ©® HOddZF 7. stesdj bktd
f OO stetse d diyftsfds Ghdzjlsdddf“s ot GiLd O G tc O d3d3.

] dzO9 @ ddO.C sd3MmIdR s M

I 12 ¢ d&Ooj:
1 kflookgs ® d
1 L oGt "L Stsds § etscRE OB tetso Odzd W
T L Of@Jffctc z0dkd

fsmMdzj Hdzj § otcj BY BIISBH' OdzOdzdL O HOdgdz' » 1§ tod dzyd
SdOdz dz' 7 ¢ tiRfls0 sygassjpds'd ROz L dZOYdIls j dz' dzts o
Odzdd tsBdZOHO® s IsjtcOBO2ISOdBRd HOdzdzr = ts ftslstcjBdls
dzr § dmmdzj Hise Olsj dz2 MEdJ ddeMisdlskzlsr fjtedelzels f
JHBo Odzd? i HMEZPHBBDd P d3j RL ©dzj Ud dedj o dall 5t 3Oy
sctosdidz’ » GBI j Bse HOdzdzr = ftejotcOlsddzs! o MOd
w, ftejHMlsOodzjdzedj ddeW sted3OYdd o dzjecSts HBMskY d

| 2.
L& JAsles § sfmo wOdpQlEdze Lrz H Odzdzr = ( MIsOdMIsdS O, ¢ Mmd
5] MOBssBERZYjddj) dai GlsMisOtls ls oL ter o stsB t6C
Odz' dzf » St st Isjtetse d Rdzlsjtcdzj IsO detser j -MisOls
Osgff, Ctbtster j fkkBdzdStsoOdzd fMotsd tojL kzdz O™ o
d ftesftegy 8sHY] B HIGETS HAd(ts eitasOiggizd dnfigls e O f o O dzd )
E{fdzr | ftescteOBBdE Hdzw fMsOdMmMsdyj M sBsed &P tsisC
o dzvj ¥ lg fgvdzj o ridtpfn dzj HNts OB NdRd( C d B dzd Szt s detser j d L
j stoHdsj Misj ) ftesctcOBBd di3 CsHisd, ¢ tsistste-iPO2ARORte | O dz

Il swodzjdedj f jtemMsdzOdz dgf » SRy 8 Isjtetse dLdgE] ded dzts
SBtcOp d@BHO OdzOdzdL HOdzdzer 7 ftetsotsHddzhy o o ydmdzdlsj d
Hsteséts d btkzHdtsHisMiskz dets. ¢ dz2OdzdlsdSCd L OtcOdzj j Ish Ols
SSEHO OdzOdzdL L Qo9 jteh Odzipw, or 9atsH toj Lg.dz' dsddBdR] ls OdzdH
B &z ftesmdislstejls! ofj dn, zthizPF desw  dzlz @ty tods Mts i@ da]
MisOlsdmisdyi MSdj ftosctcORBB BM dzd dqLBBtojlsjder o Iskz |
ftcdH jtey doOs v 1 ktsets Odze sted Is B3O.

4 fsveodzjdedjd3 Hjh @ sC JO M) df sl sH Gidedg’lsh, ftoj H S

&8

fJtemMtsdzOdz! dz8 i3 St s Isj OB, §totsd ysicdz® figdgj dz® otPBL
ftoj HO Otc iisl D EeHTY Otc ORBPED IZd L O, Ftetsyj MM MlsOdz o L dzO
ddzls j cOCIsdoadzr d&3&. 1 ted 1 sts@d@fallk @& Hadk y B 1 ©cztz ‘o3ld Oth @
dnd BOT Judesets OdzOdzd L © H OdzdegrORF diff tefsady H JIsAPR Iy dzEDr ddedefidgf. L O1
ftosdLo jHjd IstcOdeMW stedzOydw HOdzdzr =, o9MlsOaC O fotsy Lz
fltcj d@gd dedzr =, T omMdzy QOtdf coB@tdzy B sfMistsls fosyj M L
MuyudlsOjls, uybst tdd ddod tdd0 ftsdadsfmis! ¥ Jdhifdi Hse Odz( O)
osftesmr, dz2O0 Cbtster | By des B' dzs tslso jIsdlIs’ .



tdf. 1.1. SkOfr kdfdqudscs OdOddL O H Odzdz -

MMnopT aAaHHbIX

y

MogroToBKa AaHHbIX, 3HAKOMCTBO C HUMW, yaaneHue owmnbok

A

A 4

Moabop cTaTUCTUYECKON MOLENN e

1 OLleHKa aeKBATHOCTU MOLENN [+

MepekpecTHasa NpoBepka Moaeni

\ 4

OLleHKa npeacKkasaHui MOAENN Ha HOBbIX AaHHbIX

MNogroToBKka oTueTa
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'R R Console (64-bit) —r— )

File Edit Misc Packages Windows Help

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation() "' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start () ' for an HTML browser interface to help.

Type 'd()' to quit R.
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I sLOmls (dlim ($a6) I sLOmls (dlim ($a6)
01 4.4 09 7.3
03 5.3 03 6.0
05 7.2 09 10.4
02 5.2 12 10.2
11 8.5 03 6.1
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>age< - ¢(1,3,5,2,11,9,3,9,12,3)

>weight< - ¢(4.4,5.3,7.2,5.2,8.5,7.3,6.0 ,10.4,10.2,6.1)
> mean(weight)

[1] 7.06

> sd(weight)

[1] 2.077498

> cor(age,weight)

[1] 0.9075655

> plot(age,weight)

>q()
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sjCbkhjd wOBBY] B § tosh
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options()

options(digits=3)

X < - runif(20)

summary(x)

hist(x)

savehis tory()

save.image()

q()
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v OB dzd Wz deS. W d Hdzv MshteOdzj dzdv ctwOW dSCtse

ANzdzC ydw lTotH (WtsttdzOls ctcOW d
pdf (Afil ename. pdf 0) |PDF

win. metafile(dnfil engWindows metafile

png(fidmame. pngo) PNG
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(fdzd o' dz@Bjtejlsj MdzjHEs hdj SsiOdzH’ :

sink("myoutput”, append=TRUE, split=TRUE)
pdf("mygraphs.pdf")
source("script2.R")
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sink()
dev.off()
source("'script3.R")
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source("scriptl.R")

scriptl.R A Tekyuan | we—
- | ceccus

sink("myoutput”, append=TRUE, split=TRUE)

source("script2.R")

Tekyuan | we—

script2.R — R

e
pdf({"mygraphs.pdf")

myoutput
CoxpaHeHHblil B
thaiin peaynerar

\/
sink(), dev.off()

source("script3.R")
script3.R Tekywas
e ceccuA

sink ()
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HOdzgdz" n, HEBfMlskzfdr » 65 EdRtsdzyOdsds . ttkedj f0O0Cjlsr d
EmMlsOdztso € d, tsded L Octelkzy Oslsmw ot otcj ddearthi(Mfad ¢ st Isd
zO 1 C tc@apw dz0 OF B ilsdsda' ' ¢ dMfsdz L s9 Oded® § OC jIsso .

1.4.2. ufMOdtaC0O f0SCjkO

I R jMisoakzjls ddetsy j Mlseots WEkdzCyd?2, it HdzOL dzOyJ dedzr =
EmMlsOdeso s+ OC j Is, indtdijtf s dackade? ¢ jC €0 dfOxleg@rdzn ©, 99 j HJ
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install . packages ( fjyclus 0 ).
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9" foftesBlzjly dMfsd C B OLOCEEL ddrd stslssls § OCjls, oL dzd €«
stssBh jddY SRGBEEES OF Iso  dzj | sfdyvsedzizidslid | tsBdEOSdss OC dr MissBh j
JMmdzd o ded BOIsj dz! des Mdzj Hs9 Ols! . " h jf jtej yudmdzi deder 5 f cOo0 d &ZO B
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M

1.5. 10CilsdzOY BtOBESISE O

SOftOo d dzts, o "'RlEssRdOFjlslfjo dats, Ists J Mis! dz2OBJtcOJjIlsy €t
o99tH d oadHdlsj tjLizdz IsOIs o { ssdsdzjdgiadlyj dflsOyzH 0O fif wRisQ d
A g dzOdzd § IROY W fiplsdslisitew & N j 3w fls O dzn Otels datstdic dod jistds, d3 Ojisfigf drd)
cOL 9 dBiMwy o0d3 dzzy dets ,flg'H Odgts i Is js HdEEA dff i Bls'ls R tg s dStis @
LOT EMCOIsy jJ4 o §OC jlsdesdy tod 3 d d3d .

sf siMtse LOfEMCO ftostcOBRB o HOCjlsdatsds toj ydqad3j L
Linux d ddfacOSX1 Ists igyaatls ' H f .o § sdiZ3sh d o9 tHO Mdzj HEzE h j2
R CMD BATCH options infile outfile ,
G Higfile Tddgv WdAes@ tc O BBzdzR3 Ctslatstdy 2 Hisdzy joatfile r $d dz3y r f
WOz CBlstster 2 BEkHEIS L Of doptordz” § {6 il mEMHE@lsyd,d, O Cos Isits
sftejHjdzvwels fOtcOd]Ister or ff sdafilgj] dzd W3 fizts t6 © M."RY touffitlzy |5 ts,
Tt OMmh d tc Raizf J

] Windowsd tf sdz' L 221Is] Ctd30dzH Iz
"C: \ Program Files \R R-2.13.0 \bin \ R.exe" CMD BATCH
€ -- vanilla -- slave "c:  \ my projects \ myscript.R"
9 Cthttets? ot RO YEzbE2 &z VP2tfdzsctcOdidzdz” d3 € SH 5
ddeW stedzOydw fts5 L Ists?2 Isjdzdd, oCdzt yovw dmftsdz L tso Odzd J
¢l o j H jREd Ifitroductionto Ré ydz® MECRAR (http://cranr-projectorg).

L\ O Odze dzd 2 fijQ twedf o L S jio..
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HOdz! dzj 2h j2 BteOBSISC j .
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6. 1 O misdlsjy fteddij tc, ¢ tlstster 2 Arthritisf dzOc @ jils BW MY G t
or dzj YsdzddzOjIsjy tejLkzdz IsOIsr. 1 Bhdas YJjtelsOrn
fOydd dzlsr, Cwbtster j 1 iseigOszdd szp &d st §Bic 0 &dzj dzd
Is j dfdisls stfets gz yOdzd  dzOyj B 5.

7.1 72Hdlsy dL ftesctOdizd3" .

ltosetcORBBde” 2 CtsH, Ctltster 2 90k fsdOHBBdIMw, fHtodej
ftoj HMNIsOo dzj dede” d3d dzO todfm. 1. 7.

) tcEOBBd 2 SsH 1.0%.)ksOpslsO ) dser d f

help.start()
install.packages("vcd")
help(package="vcd")
library(vcd)
help(Arthritis)

Arthritis
example(Arthritis)

a()

tdf. 1.7. tjLbkd kOl Hj2Mka@w" 4% cEH@imrEzsdE] € Gsi®)
sBtcOBBISC d dz@ehEtts © ,H OEAEr tEdRsh + , Mo j H\cdlzd Winets] Hf jOR]jWSs jts
HOdzdarthititis d HJOCEOdREE, ddd Mistediky h ks L O did ksl
My smtss O dzj uj ded ™ .
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Statistical Data Analysis
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padcriprion: [ Arthritis {ved) E Dossmestaticn
) Impraved
Fackage .
¥eraion 1,2- Arthritis Treatment Data | Mone  Somiarked Pearson
[ate; 301 E
Description

Placeba

Drara froi Foeh Wi Edvwards (1988) from & dodse-Bnd

residuals:
1.87
1.28
clinseal el Hrvestigating o few mesttent for thonmatoid 0,00
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Usage -1.28
«1.72
dmtm("ATthritic™) valug =
mtm(TATthritie™) 8— :

Format

Treatmant

Treabed

wu e . A=l -2l aa e e U H
PRpeaELaEy: [=-F1-] A dana frame with B obaervanods and § viriables

SOC §GSCOL  00jls {665 Oy da dad §, ' B4 S MHJ kO
CtsSHO.
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LOfkflsddd fsctcOdd dddsjcOSlkdodsts d o §OC lsdsd te
feddj 8®. 117 OCYj kL dOdkd, $6Y hMtBoOR | ' cwdWHdy s
) 5MC sRakS¥jls of LM o0ls! LOllkHdy ded®, o 1§ slseOlsddzg
fsdzydls’ HEMsEY ¢ SBh Jeds? MY tOo SYdks?2 ddY5teBoYd
By jls Brls! 1150 Bj M dOdOY fisctOdrEo.
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1 jco OW yOfmls! 1 stsd@2ckzPomspapOyHdzsf gMOdedj dBdetse tsyd
M sd L Rj GsmByMsmisd, o ©OLHjdj 2.2 SBMEZyHOE MY o]
HOdzdzr 7 d MYdMSd. | OCEdMiseots M {Isddd kdf Odd H Odd
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Mtso toj d3j dzdz" -~ SASGHEPSE Odzgzte BW Isdzts, 9 Od3 HtsMisOlstsydes B LEZHJ
BjlssHO dL BSfdmOdsdz = o {ltsd ©OLHJ A&, KOS ykt §iGt

) sdgj btets, §0OC d&Opdsts, HDOORAEZ i Gesd dz®,dz, dzlzy dzts O dzdat
HdzZw f jtojdgjdeder » d CBHBO HOdzdzr n. wvtejls!w yOfmls! ¢ dzC
HOdzdzr = d BBL Btelz dzj S Slsster 7 § sdzj L dzr - VO daljrplef 22 . HodEW.
ROYdzj &5 ) MOBECE dz0YOdzO.

2. 1. yYyIsts sO¢Cts] dzOBtStc HOdzdz' n ?

L OB 5te HOUEGE TEOOs dzts, fovW Bskesd df 2 &GOMMde H Odzde
dzOB dz¥ H j dad W o3l f O] Lide@Cd@2dg.” | ksOBdz. 2.1 ftoj HMisOo dzj dz
fOydJ dzlsOn .



sOBdZdyd 2.1. 1 0Bt HOdzdzr = & fOyd,j dzlsO~R

PatientID AdmbDate Age Diabetes Status

1 10/15/2009 25 Typel Poor

2 11/01/2009 34 Type2 Improved
3 10/21/2009 28 Typel Excellent
4 10/28/2009 52 Typel Poor

1 tod o3 w@dBEgnfIDi {f tstcw H Cdissodstf By d ;jAdEsDAte(admission date) H O @ M Is Iz §f: dzj dz
dzd W jybz'ts Agei o 5L tpdhddes Is dH d O B(Tylse®@i §f | tc als' 2T ype2i o Is ts s )Y
Statusi ) ts iy Is (Pods( {fj dzts Risprovedi z dziz ydztg fixcellenti §f o j @ sMf SH dats |

1 toj HMIs Oo drlshj dfdtc ®ANQHEBYIdRES dfits dzOL " 9 Ot Is MistesC d d Mmlstsdze
dlsOlsdmisdSd dzOL " 9 O8 Gbsedvationdzd B zf ek j dedpilyd OO dzOdzdIsd € d,
tcOB SISOt Is M BOBOHYY B Ozdard@f f fiigfiidl): © Isj, ¢ IstOMds@B Bls(
dZOr sy HJjdzdWw © HOdzdz ~ dégdminindsds 2 3@ dafl dzdetszOENdtmdearnindzd v (
ZOL " 9 O Is dé&xanplgde O ayts@tffia®.Q © ftetslswy jdedd + Ists2 € dad @
dMmf sdz' L so OtzO B WzY i fR3ghetizi d3j dzdzOW

1Y des cOL dzdigPls zOBste @S Is @dzdz" A ff (co d3is @ dzdzezlz ddf) &z GO ji
HOdzdal "B " HOdzdzr =, Ctlstster j jets MtsmisQoadwels. 1 dzO
PatienttD 11 Ists dzOL 9 Odzd § TMls tc A€noDatd idfd telgCogjdesdaQ Wdzdov Afets tc 30 Is
dz f toj to(d azdz@\ytg dg Is o catdib@ust j tc j d3jDiade@y , i dzts d3d dz0O @mwmitz&) v
fjtoj 3] Gap@v i idlsts ff tsteW H C ts9 OW ordechditd]j t& jSd§)jdnizdd@Dw .

RicOBtslIsOjIs ] MO i3 t©OL dz' d3d iflsatizCids Iz, tc A3t IsHsAatzdz"
HOdzadz" =, IsOB dzd WS dH Odad@Btlz.  2MHYLRE BPA j s O tzs y P ls @ @eedzd - .
Bodz' "ts] tcOL dssBteOLd] YtSHHjt)y Jo O] BB BdzhbekC el s
tcOBtslsj ) HOdzdz" d3d .

vsdtf " HOREZ & 0telss o déffdzerig, Is j € fylshmracterzsd dzs ¢ d yj M < d dzqd
(TRUE/FALSE, §f tcOhizs® ' ) , St dzj € fdzr a3 ( Bded Btsj ydMmdzs) d
1 j toj d3jRiizntlp ,AdmDate JAgeB ZH zIs {ff tcRECYQCIsdRtgiz fi) Qigbete®
Status TC OS¢ IsjSMmlstsoar j. [hj o0d3 dzzy dets Patiend) Isi icldstsB N d
dzOL 9 Odzd W datf@BaxdmDate L Of d O dz" Diabltes StaUs s 4 Ists  dzts d3d dzO C
d fsewHSCtso OVW o] d3j dRAE'd3 dAQEs thidsdejsI€ ipleatmedzdet® Isifn w
CObjetsted Odz! dgr | ( desd3d dzOdz' dz'i jactaf (FO€IsHsGesza ™ J) o jothind
i {sevmiziHizeh j ©OLHjdzj. s HOKT of kL dOjlj (

2.2. uvdfr MmbtbkSlktr HOdsdz A

RcOBIsOjIls M MOd i3 tOL dz" i3 MistezC IskzteOdBd H Odzdz” =,
HOdzdzr ', IsOBdEZdY"r HOdzdzr = d MfdmMEd. J[Jdzd ©WOL dzd yO*¥ Isfr
Mdzsy desmils! 8 EMstcs2Misa ©, O IsOCY | MtsmMseBd BSL dZOU
flstezClbkzter HOddZ 7 MoJjBOsduiMSd dLGBLOY jdr &0 todf

tdfm. 2.1. uvdf' fMMRstekzClskzte" HOdzdz" = 9

(b) Matpuya {c) Maccue aaHHbIX

{a) Bektop

(d) Tabnuya AaHHbIX

Bekropel
ﬂ Maccuebl AaHHbIX

{e)Cnucok
Tabnuubl AaHHLIX
Cnunckn

TIeDamaremie MOrYT MWETS Da3-@ SOpMaT




1JdStslsster j tftcj HJ dzj dad W
vkh j mismimSisd S5 f toRisl todigdCalseEas Cjs ftedotsHwls o L Odjh Olsjd Mlseots deser 7
I RsBi | C(hpadgdzOL r 9 OjIsmw oM, uubt d@syjils Brils! ftojHMlsOodzj dzs o o dH
HOdzdzr o, WkdeCudd d HOYJ wd@C B, Hjury b |§ OB tE@RJs e dor j§ QY L) o ¢
ZCOLTr 90jls BN ddprit, z @COKd iz disfddf @sB tc Oh Ols fw ) .
v OB dzd yo (datérdptl) i1 & sts Isdff Mk Rskz@RZzO&Bdzdzydz" 2 Issdsz adHE, o df Blststet
MisOlsdmisdyj MS d OF £ BFAECEIBEETATA): ¢ sisidsry'§ j toj d3j daiiel s @OBbztemss dgd v . |
sOBdzdyy HOdzdzr = dBscbkls MtsHjtey Ols! Mw  jtoj didd dedz” § tOL dz' AT 4 dsofst tisefn détsdz@iftst

MistezC slzter H Odadz" F .

AOS IbBtIsts dats d3d dzO diw wde Cjts od dgd Y jtR (G disgd dzdidc @dzw b mw d tSBKOB OIS 9 08 IsMw
Bsdz hj 5 WOCIsttOr dL ©OLHJjEZO 2. 2. 5.

I sdz "dJdemilsoets Htekzddn Isjtod3dddese HBdzyde' B'Is! 903 L dOStsd3r , tsded (1

[P0 02 LOMMdskiddi Oddy Bt fiseke Sz zZOoyd zow i
2.2.1. ljSkttr

l JjClseeto)i1 4 S5 BHdSH] tcdz' § dOMMdoer HOdzdzr =, CtSlstster §
dqdzd dzsedyui mMSEdy HOdzdzr J. 1 dzv MBLHOdY cHj 13 tstsO f totd ¢
ol Clsstotss sC B H O:

a<- c(1,2,5, 3,6, -2,4)

b<- c("one", "two", "three")

c< - c¢(TRUE, TRUE, TRUE, FALSE, TRUE, FALSE)

1 Hijanyd mMdzse s2bidsj Eptstiso ' 21 dagLdswsjtel ¢ 2 o j Cstc. [ BtOls
Yylsts omy HOdMzdzr J o o) Sy H mdndesos jls! Ispddgsess’ §
Mdsj " o Ols! HOdzdz" | tOLder 7 bdftse o Hdsd ojCistste] .

lod B UO&DMiclks o jClste’ , Memlsswh,d jd@ltdEimses | dj
AU dh <- TRUE [ ded dMmfsdz L ¥ Isfqpw Hdzw BtsL dZOyYj dzed v € ts iz

[IsHjdg dgrdzj o3 dzls o9 j ClsstcO® By dets o' L " 90! ftod § sdiEsh
s d3j teso 1 dzj di3gj delstse, o € o QU2 dz' B N CdE@\§ @jrls g 1O tdots{Xt
1 dzj a3 dals™ a. 0 jISHdsSstgi@ | ftod d3j tor

>a< - c¢(1,2,5, 3,6, -2,4)

> a[3]

[1] 5

>alc (1, 3,5)]

[1]156

> a[2:6]

[1] 253 6 -2

1 20¢ Hotsjbtsydw o fYtmdzjHdej &3 ftcddzj ted dMftsdz L s Odz
L Of todari-tsg(2:6) ! lsts st ¥ jadoddsd 4,58k s

2.2.2. [Okdy"

[ Olstcgmat@)i L Ists Ho kzdi)fiphga 2 HOdzdz" n, © ClBtesda COYHT 2
(ydfmzsots?2, IsjSMmlstsoar 2 dqdzd dztsecdyd MS d2matrix [ Olgedgqr2 f
Wisted3Ols IsOCtso:
mymatrix <- matrix( vector ,nrow= number_of rows ,ncol= number_of columns

byrow= logical_value , dimnames=list(

char_vector_rownames , char_vector_colnames )
G Hvgctor MtsH jJ ey dlIs { dzj dZprogisfncotz®F teg nyfj dzw 6 Is ydmazs Mlsets ¢
B30 Is te ddimname©OMtsH J te dIs dzOL 9 Odzd W ~MILEOL r p Ofisls 5 dig y s W (L C



TEOdIsfMY o odHj Isj S lbmev S @) jlcMgEe, . §) GXis Qg deiidz0
5 flsbEWEIRUE J d&zd § & (bjdssE2aSPOIds k& it dzyOdzd ¢ 5OIs e y C
{5 Missde yod. } tod osOgdsiat g azeasdplsjic ditctizts ds 1§ to o ropirikzj. dzd j Y

l toceteORBdE 2 SSH 2. 1. d4BLHOd] &@GOltdy
>y < - matrix(1:20, nrow=5, ncol=4) A- usLHOj & lsOBAEJYE 51 4

>y

[1] [.2] [.3] [.4]
1] 1 6 11 16
2] 2 7 12 17
3] 3 8 13 18
4] 4 9 14 19
5] 5 10 15 20

>cells < - ¢(1,26,24,68) A- soBddqyO 212 L Of tdzdzj dzO
>rnames < - c("R1", "R2")
>cnames < - c("C1","C2")

> mymatrix < matrix(cells, nrow=2, ncol=2, byrow=TRUE,
dimnames=| ist(rnames, cnames))

> mymatrix

ClcC2
R1 126
R2 24 68

> mymatrix <

matrix(cells, nrow=2, ncol=2, byro w=FALSE, :
dimnames=list(rnames, chnames)) ®
> mymatrix U OB 02 YDO {f ts dfdsf) ldz2®dze y O O3
cilc2
R1 124
R2 26 68

HZOYUOmBLIOjIs] BmBAlsigdoUszi d§ 194 HJj &ZOjlsj &EOstwdykz 2171 2
LOY Sdzdz” jIsj jj| OGtdgstesS®OE ML HOjls] EOdy®.2]7

Il sy jbj BtL dOYyoOls: MmMlstetsCd, MistsdzByr d { dzj o34
CoOHWOId = MC XBitgCtsB t5 IOdEESGAD) l4f),ls o 5 € X, X[ 9 tsa 6L 2O O Is
Isr 2 MmisXf@e jjUmtstsise jlsMmisolzjls 1 dzj 3@ stk dzts ¥ Js BzdztehiBls todp@ "
L sts?2 fyls wstiifie/s @B yS Oud Mise jdjdgean gz€ MEHE Sdyd gaw® | j yBFE &
sBBL dZOYydls! MteOLEk dzg MEtsdzr €5 MstetsS ddzd MistsdzB ytse,

ltosctcOdBdBder 2 StsH 2. 2. RMftsd LsoOdadj ddzHj SMtse f tod
>x < - matrix(1:10, nrow=2)

> X
[.1] 2] [.3] [.4] [.5]

1] 1 3 5
2] 2 4 6
>X[2]

[1] 2 4 6 810
> x[,2]
[1]3 4
> x[1,4]
[117
> x[1, c(4,5)]
[1]179

7
8 10



4 ZOYO®O MBLHOKRO &OedyO 2715, MeHjtyOhow ydhtr

I
ygWwteoOdddq s MistsdzB yodz. | Olsj d3 o BtcOdz 1 odijj {{ddpjdzigjdzisls 1
olststesdy MissadzByy . 1 Oy B3 9" BteOdz { dzj d3j dzlg s 9 § wwiiststdy I lisd
1 OCtsdzj y, o' BteOdzr L dzjd3zd dzsr fjtwoas?2 Mstetstd, Ctlstste’
[ Oltedyr ddidd¢¥ls HoO dJqL®BJjtejdzdw dd, C0O0¢C d ojCIstster
HOdzgdzr ». [ Mdzd JMmls: BBz "] Hokr dfa'd3djHeQdiaE?2s (dizQ Ldats]
HOdzdz" | W©OLdzr » Isdfftse dsyds nteOdzdls! o IsOBdzd yonm ( te

2.2.3. [OfmMmder HOdzdz -

[ OmMmder (@R tsHd ) BOLd yodd, das dIsckzls dd3i Is! B
HOdzdzr » ML HOE s faomay (RSO OHREHEEr T J

myarray < - array( vector , dimensions , dimnames)

G Hvector MtsH j tey dlIs ) didgehsion® diedz'lsjs, ydmdztsots?2 o jCIstste M k¢
HdzWw € O) H ts¢ tsdimfnardgs ic a2 W dzffsB W L Olsj dz! dz" 2 M dMmMse dzOL o
COyd mMise j { tedadjjde Of Wtdegjtai@plsdia” 2 CsH, fted fosd@shd sl
BOMmMmdoe udmi dz

l esdtcOdR®Bdz 2 CtsH 2. 3. dBLHOdd] HBOMMde O H Odedz =

>diml< - c("Al","A2")
>dim2< - c¢("B1", "B2", "B3")
>dim3< - c¢("C1","C2", "C3", "C4")
>z < - array(1:24, c(2, 3, 4), dimname s=list(dim1, dim2, dim3))
>z
,,C1
B1 B2 B3
Al 135
A2 2 4 6
,, C2
B1 B2 B3
Al 7 911
A2 81012
,, C3
B1 B2 B3
Al113 1517
A2 1416 18
,,C4
B1 B2 B3
A1 192123
A2 202224

{UujodHdglsts BOMAd ds'ts H Bdedy'lsds | to BPIsdet] pdzdz’ [ dzd dBsclzls
2O dMOdedd ftosctcORBB HdizY toj OdzdL Oydd deser 7 MlsOlsdMm
BOMMdo O HOdzdzr » HBddzr dd&3jls! BHJROCBO T 2 Isdf. u(d
HdzZw BBOItedy. | f tof &4 63 tzgds, 8Rkg @Y dzls 1 5 .

B

Is
fr

2245 OB dzd y" H Odzdz" =~

v OB dzd yO (datérem} 1 R Ists Btsdzj j hdtesSts foddjddd 2 5 MtcC
fsmMSsd Ck ©OLd j] Mistsdey’' &sckls MsHjtey Ok! t©OL d j
OB dd YO iHBRENDHBOY yOMmkts dNfsd R Ej BOY MistekzS skt



1 OBtste HOdzdz" = ftets f Oydjdzstse (lsOBdz. 2. 1) MMmists
HOdzgdz" | gz des ftoj HMMIsOoadls! o odH] bkOBA&ZIY'" HOddd -,
tcOLdzr = Isdff tso.

v OB dzd yoO IOy IEMWn f tod fdmtazSrame Wiz dz€ yd d
mydata< - dataframe( col 1, <col 2,),col 3, é
G Hijcol 1, col 2, col 3, élsts 9o jClstster dzs BtsSEets Sdf O (Isj CMistso s«
Csltster §j MlsOdzlzls fls@®dzs Qd2diyd Is@priagdglr . Mistsdze ylish dfts 3 dzts
Wz dz€ madngs() .1 totsd dzdzt Mistcdtclzj d3 MC OL Odedes] fted § sdiBsh d

l esdtcOR®Bde 2 StsH 2. 4. uBLHOdd] kOBd&ZdY' HOdzdz =

> patientID < - ¢(1,2,3,4)
>age < - c(25, 34, 28, 52)
> diabetes < - c("Typel", "Type2", "Typel", "Typel")
>status< - c("P oor", "Improved”, "Excellent", "Poor")
> patientdata < - data.frame(patientlD, age, diabetes, status)
> patientdata
patientID age diabetes status

125 Typel Poor

2 34 Type2 Improved

3 28 Typel Excellent

4 52 Typel Poor

A OWN P

SO)YH'" 2 MbdBjy HBdY jdz MsH j o) Ols! HOdzdzr | Istsdzr S5
Bsclzls Br sy MmMistsdze yr M tsipidasizz diflz €lOQ dzazgGy SHddzr = sy
Odz0dzdIsd S d dzOL " 9 O Is dzOB tstcOd3d H Odzdz’ =, d&3 eyt tdscR! frplztsjeH@
Is § to d3th tizts dze{ Y toj RBjoded’Ojud Miseo j Mmd dztsdzd i3stso .

vsbkh jmsokjls dzgj MStsdzr ¢s5 MY sMsBtse tBtSL dZOYdIls! 1 dzj
dqdzhn j S Mr, C€0O¢ & HJZOA tOd "j (d&Oftdddjte, HAY &C
ltedo jH | dafler PtotledtgOdiadzdz” 2 CtsH dzO fted d3j toj frasantda®adzdzts 2
Hi Bsdzmistcdtelzjls sBO Mf smtse O.

l tosetcORBBder 2 StSH 2.5. [BBLABOYjddj { dj i3j dzisse  s0OB d

> patientdata[1:2]
patientID age
125
2 34
3 28
4 52
> patientdata[c("diabetes", "status")]
diabetes status
Typel Poor
Type2 Improved
Typel Excellent
Typel Poor
> patientdata$age
[1] 25 34 28 52

A OWN B

A OWN P



d &3 6O teOdz'(dd dda@ dsidixisis lzg fifsdptas) 1Dz
d3j dedzgzs o kkOBdzdyj HOdd 5. 1 Of g
Oodmdksfisd s MefssY ddY B sd &t

sftej HJ dzj dedzlze ff j te
sdfses HJOBJJISO 9

fosctcOdidsdz 2 G tSH:
> table(patientdata$diabetes, patientdata$st atus)

1 2ZBFL kil jet f
| tod
L

Excellent Improved Poor
Type 1 1 0 2

Type 2 0 1 0 A- [BBL OYO] B §og tcj d3j
(o tsL tc Ofls )H e dispBtiBuizthty j

1 sMSsdz C 2 pasentOatadiz] dfdijtc j H @ dzO D eH @R Jfdf 6§ O3] dzdets 2 BBy 4 Is
@OHE | Mls: , Mkh jMlsobksls CsdOdHT HA&W B’ MeBEs o' L 5o
CSHO sy ds d i s ditachs® @Eetachy (i dpliagith )

Attach, detachd with

Az dzC Bitheh () HsBOo dzW jIs G OL Odzdgl ¥ls tds@ipCdimya] dis @faigf @RS O
ESOLT 90jlfw d&v §jtej dsj dedzs?2, flesctOBRBBO dh jls sk
ktcOjClsted® §sdMCO. | COyjMmlsej ftcafskitcOc Oy tzsloL
fdzj HEs h g2 §ectcOddsdy WsdEz | Tls®isd Miswu &eisgic OGH 50O |
dLtsBtOLdIls! L dzOyjdedw 1 Ists?2 f jtoj di3j dedets?2 dz©@ H d Oc tc O 3
Ho dcOdispdaf €J MO WP ddz" (

summary(mtcars$mpg)
plot(mtcars$mpg, mtcars$disp)
plot(mtcars$mpg, mtcars$wt)

Clss sy dets SOC ) LOY MO 9o odH]

attach(mtcars)
summary(mpg)
plot(mpg, disp)
plot(mpg, wt)

detach(mtcars)

Az dzS defaeh () EH O jIs IsOBddylz HOdd 5 dL ktOjSltstdd
dZduj et dzj HJj dzOj ksl offs vy Odit=? jteis A BUSIgedz, das sdz § S
ftotsc teORB] totso Odzdfigdzj HEQBE B Oz e s cdzpzHlz ddzscH O § o dzj
o jdsthggzj HEzZs h 7 ¢ &Oo OR, vyYlktB'™ MHJj &ZOIS' {§ScEtetswjd d3f
f tots.h j

[ cteOdd yd dedJ 1 Istscts jdpidsHsda' O3, ) IsjCipieizdp dids 2O fis wi Mls+  dad MC
sHdZOC S0 &5 dzOL 0o Oded W 5. [ OMMBslstdd OS2 fosdisC

>mpg < - c(25, 36, 47)
> attach(mtcars)

The foll owing object(s) are masked _by_ 6. Globa
> plot(mpg, wt)

Error in xy.coords(x, y, xlabel, y label, log) :

6x6 and 6yo6 |l engths differ

> mpg

[1] 25 36 47



SBEGHO ' HBBOoaddzd € I©tcOj ¢ bitsdesd,d o st Oy Jsdd B tidaef tayfilpls tei ¢
d &3j dziw tsBJ j Cispgf JdzOfl pHOslEdp dy: Mz yOw m ftej ddi3zN j Mise ts
ML HOdBY jEBolrlsts dzj I SBOMME) dgf B Glfpddzy jIsfimpg ¢ It
Isj §fdter MmMeMmistsdls ddisp By ~ 3 2 dzj dzj dgk takaste O ddétadt @ o d
iy oefMmject dMfsd L so0Ols!, CBEHO o' OBKISOjHs jlz fip A
BHjl dgMmMCtsdz ¢t tsBi jCltsoa f) sHddzOCtsear d3d d d3j dzO dz3d ,
ftojHEftojyHjddY s Istsdifiobjegtsaemasked i€ IstcOk B Qg tder f s ls te

ddz' IsjtcdzOlsdodzr 2 f SHAtH L OC dzs Yath MmMWtc pH dilf SR L
ftoddzjtc By des L O dMmMOl: OC:

with(mtcars, {
summary(mpg, disp, wt)
plot(mpg, disp)
plot(mpg, wt)

)

Il 1 lssd3 Mz yoOj dzOf dMOdzdztsy o dzzlsted W d Gattadz’. ~ v WgeE= ¢
&ZOd3 dzai ftedHjIlsmw L OzGlsed@dpdipd. tizkz § vtV dzd § s jzdzd Is' Is s dz!
( 2O tcdudynaey(mpg)) , WwWdekteds § MEtBSCd dad 8BW L Olsj dz! dzr .

J Gt Odzd Wd dzd with \)zd® yafrdy O 4 smw o Istsd3, yYlsts tsdzO dzj
Wdektedzr = MEBBBS.  OMMdsslstcdd3 Mdzj Hize h d2 ftod d&3j t:
> with(mtcars, {

stats < - summary(mpg)
stats
)
Min. 1st Qu. Median Mean 3rd Qu. Max.
10.40 15.43 19.20 20.09 22.80 33.90
> stats
Error: object O6statsd not found
{ Mdzd btejBlzjlsmMw ML HOIK! i jCIsr, Clwithte() Jj BEHEIS f

d My sd'nfziNsdjodz’ dz" 2 M d dgs-tdd ] fiydsh oswj) degdftisctsds (f ted § 3
MsrteOdzd Is! ML HOdzdzr 2 tBI jCIs o tcGaths@ j d&3C 5 ts Tigls tg Gtz §
O fteddBjtej SOCtsets ftosctORBBdsSes CtsHO:

> with(mtcars, {

nokeepstats < - summary(mpg)
keepstats << - summary(mpg)
)
> nokeepstats
Error: object Onokeepstatsd not found
> keepstats
Min. 1st Qu. Median Mean 3rd Qu. Max.

10.40 15.43 19.20 20.09 22.80 33.90

Il BBdz "dJdzmilseo | R C sa3s Hzik 9 Is fHwit ch) §f s @ttadhs §) Ols'c H k2 BOE
oretstc L OoadMmMdls tIs ddzHdodHEZOdz dz@f » ftjHftsYljded?2 d
HsfMisdys . 1 41 Its?2 Cdzdey d BRHJB dMfsd L s Ols! tsBJ



1 OL 9 Odzdw Milstes§¢

Il ftedd3jtej M HOdzds BpfatiestiDE fs fizts dzind s @Ay dzes p L dzOYj ded v ¢t
9 dzOB Stcj RidEDdeds' CFdzd W1 flstetsS dBseckzls BT Is! dzGwnag@yj dz@ 1
WEdC ydd MtsL HOdzedw IsOBdzd yr HOdzedzr . 1 Oftedd3j .o, ¢ tetsg

patientdata < - data.frame(patientID, age, diabetes, status,row.names=patien tID)

dzOL dzpagienills § j toj d3gd dzdets?2, CGlssteOW BEHJjIs dMfsd L s Ols
HOdzdzr » d MBLH@®Zdd HJOGCttOBRBB o

2.2.5. ANOCIstster

SOC BkYj BkLdOdd, §jtjdjdds j B'" 9086 Is datsd3d dzOdz! dz' d3d
1 Sd3d dzOdz! dz" ijt IsHSOeRHASjO dz! dz" §| H Odzdz’ j, & iSsjct jj d3jdapdO W W
Diabetes i1 Ists fftod d3j to detsd3d dzOdz' dzr = H Odzbgpe- 1 ( I dOf 4 I Yz dzgf 2
OType 2( sdfH@PB2C82, oMmj tWOodets 1 Isd ydWwtr dzjdzziw Bl
B34 dz' M j é . solrtgtewHHGdzdz" § dsy dzts EZf stewHBsyYdls! , dets dzj By,
Status T tstesh d2 ted d3 to ¢ SicydaWlddats ,n WOzZdZ rp®O) dse s M
mMoksykzomlsoadj d3 Hj dZO dHEIs dzi 1SOC R tesh "mprotedl , 2 dasts
dzy Whda®MmQgdp'teiter adz" § § Jtoj d3d dede’ | dBsckzls ¢ ted dzd d3Ols
sftcjHjdzj dzgdetsets HdJOY OL 5dz20. RaA L dzOyj dedw sy des k1§ Stc
Hiczetsets. | tsLOMIs, o' Oy jdedzr 2 © GEBHOR, VW HOEBY,| BSIPE
L dzOyjdedw C€0OC 14.5 ddzd 22.8, 0O IsOCyJ dzrB" j L dOYyJ
fWwisdzOH yOlsddzj Isdzd?2 fsHtesMissE MiEDEtsH. Yyj s tcdzOH yOIs d d

SsOkjetedOdz: dz" § (desd3d dzOdzr dz" § d RWEOEWsHsaOed3dj. ) AHOG
syd &z 9ROy thesmMCtsdz! Sk tsdzd sBitejHjdwels, COC HOdzdz j B
ftcjHMsOoadzj dgr . 1" BEHJjIS] odH]jls! ftedditer 1 Istsets dzC

ANzdzC fadtor () ntcOdedls COljetedOdz! dz"n j HOdzdz | © o9dHJ
H Off OL tsdzj tRis dBHUEEdS Hztlzd € Odzy dzr = L dzOyJj dzd?2 G Olsj G 51
odzzlstc] dzdzj d58 aj st d MddBRBosdzse (dMatsHdzr 7 L dzOyJ dzd 2
Yyd dz' i3 ud fndzo .

s fteddzjtelkz, HftejHMlsOoaI Isj, yYysts k£ o90Mm jMmMis! o] Clsts
diabetes < - c("Typel", "Type2", "Ty pel”, "Typel")

s s ;30 dmb&@es < - factor(diabetes) ftocj sBOLEZjIs 1 Issls 9 jCIlstste o

EmMisOdzOo dzd @ O4 Is o dzlz Is @ypdedzd=JypeRistfstsc i) ssthylsdedfj WEMdztsoar n

fesdmMatsHdls o OdWNOoadldessdy ftstewWHEC j) . [ e Y ¢Gd@ddy |,
diabetes , BEkHjls otfMmftcdded &3OIs! 1 Iskz § jtoj dsj dedzgzs € OC dzts
By IssHT, fBHatSHWh ] HAdY 1Istsets Isdf O HOdzdz = .

[dzw o jCltstetse, Cwbtster j HtojHMIsOo dzj dector] 6 tebaiziy Coladso *

HisB O9 dzv Is’ ordfrédc OIRYHEI & d d3j dzj dzgzOls s &
status < - c("Poor", "Improved”, "Excellent”, "Poor")
C s30sau® <- factor (status , ordered =TRUB ff tc j 5B t@ GaLtdfjSlds st © o d H
3) d EmMkOdztse dls o dzlz Is t=Fxtzetignt 2=nrevbsdo 3FIs i ls Pdoj. CIOE o toj O3
&zt Bs2BtsBEP {ssets o] CIsstcO® tsdz BkzHjls oatsMiteddavls € OC
Motslse jIsMisozs hdrn MsOdmMIsdyj MSdr dGjlssHs .

18 Ed@sdzy@dedsio dzd W OCIststcO® ftod Mo Odo O Isfpw L dzOYJ da
MtcOB tsls Odzts stalms | W S shCiasz! BEkRcell§nt tdmpioed ,Poabd d3j J Is M d3r ) d
[ Mdzd B ' APoolBfigis BAdMEO( YyOm dzznh d2 ), Ists oL S dzs BT L Ols
f stew HC B @Allimyd, NEKCAIEND 2Impioved. & - SH dZOY f totsB dzj BBO o 5L
Br dz dzlzy j dz Hs<CHRABG, finpoved ,Excillend. dz f stow H W P ez S s
fsHa O I©®o dlsdzr 2 fteWHEBSE ERZtesodzj 2, ftoj HdzOGOs M d2Mmw



ViNsOdzso C 2 5 EdisdzyOded® d3tsy Bawls d.L dfj @fdtdsf d3j tdz € OL C

status < - factor(status, order=TRUE,
levels=c("Poor", "Improved", "Excellent"))

ftod mMdztisdsle dzd L dzOyd ded W a3 9 j € Is 5Rd0r, Igldagrevéds I=EkcBlle B tc O L 5 d3:
lesoajt! Isj, ybs oMmj ftwdmotsjdedzr | BkRZttseodzgd Mstsilse jIsmlis
HOdzdzr »n, CtSl®L Pdalzy BRdedflsESB L dZOYJ dz2@ COC tslsmizilsml

ltedo jHjdade 2 dzedyj ftesctoORBdE 2 CtsH fsCOL 90 ls
¥WOSCIsstetss oadzdW jliIs dzO OdzOdzdL H Odzdz’ n .

) tscEOBBd 2 SSH 2.6. RMisd LsoOddj %OCkskss

> patientiD  <- c¢(1,2, 3, 4) A-losHdd HDdzaiz] §ls€©"

> age <- c(25, 34, 28, 52)

> diabetes < - c("Typel", "Type2", "Typel", "Typel")

>status< - c("Poor”, "Improved”, "Excellent”, "Poor")

> diabetes < - factor(diabetes)

>status < - factor(status, order=TRUE)

> patientdata < - data.frame(patientlD, age, diabetes, status)

> str ( patientdata ) A- uddslstcd g MistezSIsktez BBI jCIlO
0data. framebo: 4 obs. of 4 variabl es:

$ patientlD: num 1234
$age :num 25342852
$ diabetes : Factor w/ 2 levels "Typel","Type2":1211
$ status : Ord.factor w/ 3 levels "Excellent"<"Improved'<..: 321 3
> summary( patientdata ) ARudmtslsted d3 Mo sHdzz¥ MlsOldmisdS iz
patientID age diabetes status
Min. :1.00 Min. :25.00 Typel:3 Excellent:1
1st Qu.:1.75 1st Qu.:27.25 Type2:1 Improved :1
Median :2.50 Median :31.00 Poor :2
Mean :2.50 Mean :34.75
3rd Qu.:3.25 3rd Qu.:38.50
Max. :4.00 Max. :52.00

4 dzZOyoOdzO or o9otsHdIsj—.HOdAE jjd3 CoOC gl oi® jisldsj ¥ OW§ldstss te
status T4 st kZftsteWwHtYyjdedzr 2 WOCIktstec. 1 OC tsdej yde& wgw tsei J
str (object Yor osHdIls dJdeW sted3Oyde tsB i8BlE g CldsQB dgdoy Qiz@HeiE¥ Mgtz fif
9 d H dztsdiabetels tsT 1 Ists W Ofadtus tei,1 IS5 kZff steWwW Htsyj dzdzr 2 W OCIstste,

LOSCBHJso Odz o dzzlstcd f tos¢ tc O3z’ . surfinsaty © ldscB l46jO B eOdzd d3 GDdEds|
{4 to] d3j dAdad |j dZ.dglzr dzv  dzj § to ] 6" oatpsR " '  fipdr s dzdalsiprize, i3z o5 (

Min.), &0O¢ fndodpiuogMax.), Mmtc fMeadj € o O (fidstcrditfird quartiles 1stQu., 3rd

Qu), O Hzw ¢ Olsj ¢ tstc dd@bitesiz’ dstattis] tftg 1) dafids AdzO0 Y OMIsslsO o
COYHBEB L dzOyg dzd v .

22.6. wfdmecd

e dmMdds MOB 2 Mdsy dR 2 AlOEds duQdidk'as dpf s e sy dedz 2
sBl jCItso (SR tsdzj dzstsea) . v dMs¢ By il tBi jHJdMYIS!
sBl jfEtsn GHdd 3 B tef B3d ez, M MBS By il ftojHMISOs
BOtedy, kOBdZdJY HOddZ = d HOYJ HBkedms MEdmMEse. waf



list () :

mylist< - list( objectl , object2 , §¢)

GHJ Bl )EBIsdEe" j] Mok Gisistej wWOdzdzBMHEYEO®dzd HEB 1 Istsct
sy dzs f tedmo Ode Ols! d d&3j dz0O:

mylist< - list( namel=objectl , name2=object2 , &)

ltedd3j o OBl Mts MfdMC OB ftedejHjde dady .

l tcsctcO@gABdzr 2 S H 2. 7. wBLHOd] mMfdmeo

>g< - "My First List"

>h< - c(25,26, 18, 39)

>j< - matrix(1:10, nrow=5)

>k< - c("one", "two", "three")

>mylist< - list(title=g, ages=h, j, k) AutsL HBf di s €

> mylist AlrosHdd® dz0 + CtcOdz o j fi!
S$title

[1] "My First List"

$ages

[1] 25 26 18 39

[3]]
[1][.2]
[1] 1 6
2] 2 7
[3.] 3 8
[4] 4 9
[5,] 5 10
[[41]]
[1] "one" "two" "three"
> mylist [[2]] AlrosHdd dO + CtcOdz oalstes?
[1] 25 26 18 39
> mylist[["ages"]]
[[1] 25 26 18 39

I ftedojHjddzsdd fteddid ey of MBLHOJI] MEERESO, duyd iz
9 Clststs, BOstedyo® d IjCMmMssear 2 9 jCltsts. l odHj My dfr

[ sy des BB BL dZOYOIls! 1 dzj 3j dzlsr M dmMEO, ESCOLOs dn
CoOHW©OIdz = MC B tsCmylist][2]] 1 Is sodpyliftiEapes)]jtc j dsB YW@ Is tsH d dz
stsls 3yJ yYydmdzseats?2 o j Cltste diK Isusj lorOgjda 24 dejddfj dpRtfcdz.C szt
Holzdz ff tod widjdmeds. = ] tstsdzd fsLotsdzvsls 90O BjL IktezHO Ik
tcOL totsL dzgj dedzz® d-ad s RO ydisj L kdz' Is Ols 'y lsddetsiay f As  Mnddz @sdH i
LIssds Mz yoO] Ytsdz Ls9aOIsjdzr dLeadzj COjIs dL kOSdr M d
Bdes e sydmdzj dedzr | fteddzjter WkdSyd2, Ctltster j oL otcON

RdW stedzgOydvY HdzvW ftesctcOBBI Mistse

rdzv dzdztse d = f tos¥ jolipiPdEsziEddesde Rizj € tsts tRETQ)Y 2AHv] Sdgjirsew Lydfr @3d . 1 sls
sise j dedets iR j 25 WO ICHAsr 7 9 O3 Mdzj Hizjls ff sdzded s
T bsyco (.) o dOLoOdzgdwWr tBi jClse dzgj ddi3jjls dedC OCtsets MY -
ftoddsj edets ISOC5JC NlgswWDyg datgz e £ WL r COn fesecttOBRBRIBso Odzo
ASxtsB sSL dzO YO Is xtpj tsjOd3 jdatidghs H O dzdz' R
1 oRdzjIs oL @3y desMisd ML HO9 Ols! dGdese sMisOgudzes j Mddeds ¢ BzdztS wpaEd3]
dZzOyd dz0ls! Mt L &QS d hs.c LlOeFizds EdzQHsH s @y dzs L O0€ dzt yOls! Ey
ftosfh jdz ftesctcOdizdzde’ &3 d dzls j toff teifiAACEE)s{tcés}ds, PAUSEMAFRUEN B dzidd® 1 s
oL By der d&3 of f sSdzdzj degdd € SH O;



T fedfme s 0[ L dzOyj ded 2 dzj
fMeh jMsezs hd2 eI jCIs, Uyl
>x<c(864)
> x[7] <- 10
> X
[1] 8 6 4 NANANA1O
I tejLikd O] 1 tedMoxizjededdrd ya@rfilyj td olsjiljtnfsta@ M di3d { dzj B dals s

1 oRdzj s M Odzwteseo. Jdzed HtejHMIsOQodzjdzr © odHi o4 ChkstcO, MMl

1 dzk d3J te ROy dodzO J Isyw M 1, © daj M 0. ] x[HicidlsB3 H j dedetsdz o7 h | 9

[ Odz! dzj 2 h ¥ dJdeW sted3Oyder dBsy dzs § sdzzydls! , LI@eGmKdziz o
cl et tcORBdRHSEOASjjn 0 CIsts tOdz ] ttOBBISOdZ ) Hikze dd3
(www.johndcook.com/R_language_for_programmers.h$@k Ists d e fmj fsMmdzjHlEzs h dj
P sdsw dzzlsr j o Cdzdej, dzOf dmMOdzr$$dzO0 Odze dzd2 mMEsadd3 wior €

zhj Mmisdipre h jdplmfdiz @4 Bdzdz'e g ¢ ddrde Of
tsB o3 Misdls! desotsy L dzOyd dedj .

) GGt OBABd Mis iz ditss MetA€ s B Mlso 5 § 5 Misddz® § tesc e OBRR]

ct ¢ soatsHMmMlsots 5 Misddre GBdetgefhitp/ddpletctso Odzd W™ o
styleguide.googlecode.com/svn/trunk/goegkyle.htm).

2. 3. l e BH H Odzdz' =

vdfjtl, CBGHO Bk dOmMdE mizs b iG s tziztf s g © diz2aafzdz'd &q !
MisOdzS do O sMw ) HOddz B, Stbtsterj §omszfosls L tC
Msmssdl o e dtlsqlEsnOls! HOddZ | o (LtctOdhlz, §tc
5 ©jlLbEd&REPAGE Oder ©OLd | MfsheBy] R 5@KD] ji OudL &
By stelsk ROGHESEY dts o R dzls litim/zprsrprdjest.or@ldow mahuals/Bata. pdf
tdfm. 2.2. rRMbsyddSd, dL SCslsSRT T &oyds d&fselsdsts
| CraTucruueckue nporpamme |
SAS SPSS  Stata
TexkcToBbie: | ASCI &
Sanna XML : :nExe;C:TD
\,’.‘ebscraping7 / \i HDFS
SQL MySQL Oracle Access
I CucTema ynpaBneHus 0asoi gaHHbIX I
SOC odH b, REBsHdAs. 9D 521 dls! H Odda EY HiclS OB o Ols & tod
W 02 dztsMicrosaftExceldAccess dL twOmMfftctsMistceOdzj dzdz" = MisOlsd Mmisd yJ
M j ydodzdL dtetso Odzgdzr = W stcdziOlstsa, O LOSYJj dL t©OL dz" =
RIfCBCHOC@Rj®IsL W WlsCEHO of fwdkydlj HOddy j, & ¢
| Ods dzzy dets ftetsyjmls' bkd St s Isj, Colsttrj or Mt

2.3.1 JotsH HOdMd ~ M SO dOIskzte"

1 Qo jtodetsj, MO 2 ftosMmistst lintf tsdnastsH o gy B ge@amtit Qs Otdzdz" -

slCtosjls lsJer]lstsaFQ tcj HOCIstste, S kZHO of My jlsj odzj
1. usLHO2Is] fEMmlskr IsOBdzdyk HOddz = (Jdzd ®BOLttdylkz)
2. [bCtes2Ij IsjCMmtsoar 2 tjHOCItste M 1 AP depls jj St jsLdiz
odHj BBI jCIsO M HOdzdz iid .

I ftedejHjddzgscd dednd f§edd3 ey orf fnmyda@dHd dsjtc jlsfys dzd y L

f4te] d3j dade’ (alsfL e OMis, gepden dztf es@ ) s j Weight ts(e eOF f), U Dlzfs B OY

slsCtesjlsd byJECMsspbl wPa@C G, MBedae@dzdIs] toj L Zdz! SOIs



mydata < - data.frame(age=numeric(0),
gender=character(0), weight=numeric(0))
mydata < - edit(mydata)

1 od Mo t5j dagje=numeiif @) ML HOs s §kflsks (BjL HOdd °) fjt
[BttOldls] ®DdzdpdgOdzdilssdztej L zdz' SOl toj HOSIsdtetse Odad ¥ 9 dzt
Az dzC gditv) OB tslsOjls ) Ssfdj2 B jCIO. [ fdd o kit {
sBil jCIsk, oMmMi o0hd dL d3j daj ded ™ { tedit ()OO tAMENdowEY] 3 Sz AsiP Is
tedfm. 2. 3.

tdm. 2.3. (jHOSkdise Odzdj HOddz 7 §tod GWindevsd o fiste

IR R Console (64-bit)

File Edit Misc Package

> mydata <

IR Data Editor

File  Edit Help

age gender |weight

25 m 166

30 | £ 115

18 |f [120

(R Variable editor &1

variable | weight

type @ numeric " character

[

—
IO 0| IO N

1 0 tedmikzdzC j ooLd"HdHztsdzO isjsBtye Girpdglj lcizts fitlsj d3dzts 6 5 H O dzdz” = .
ZOL 9 Odedj MlstsdzB yO, sy dets dL d3j ded Is!j dsde@adas @ dzd J tsof ddsd ff
Hisf sdzded Isj dz' dz" § f jtej osj dede’ j, N j dzC OW dzO dzOL 9 Odzd W d
LOCEr 90jlj kjCMstor MSBREO® ksigy ©j b fezi OB O dzdzts @
Mz yO,j mpdath )] C B so lststodetsj o anjydaipdzd jedifnyda@ y o fisL o sdzv j Is
tcJ] HOCsdJtcso Ols! 99 jHjdedzg" | HOdzdzr | d HBB Gyddrads: datsor
editffmydata )i s { fix &(fmigdsta ) .

Clssls &5j ssH Notshts ©OBGkOjls H&Y &Odjd SdF &Os
COL Bj O oAy dets, L ORBYjlMY dMitsd Lo Ok L 51§ d O dac
fkh jmlsa ks hdrn IsjCMlsser & U ©Xaks dnls Olsdf jilslsftay da D 14 @sesd
biftcOo dzj dzgd™ B OL Odsd H Odedz 7 .

2.3.2. RBIBKl HOGE 7 dL kjChksescts ¥ 02 &zO

RA3ttcds HOdzdz" » dL IsjSMmlsser s WO2dzses M tOLHJ dzdIlsj dv d3
read .table (), WkdzCydd, CtbtstcOv MtshotcOdzv jIs HOdadz" | © 9c
W izdzC ydd:
mydataframe < - read.table(  file , header= logical value ,

sep=" delimiter ", row.names= " name")



G Hffle T 1 ISASCII (AmericanStandardCode forInformationinterchangé @3j tcd € O dzif € d 2
MisOdzH Otelsdz” 2 C BH )8 dify @200z dfiglzt tasGegdRydfd) I js dzvizeiBd d yd M 54
sBtsL dzOyoe h jji, MHjteydls dzd ¢ j TRUEE H GFALEE ©O4)),lsdpOL o O dzd
ECOLTro0Ojls, COCdd Md dzo s dzts d re@O namgsdzgzgizts B W dzP K3 j dels dzr 2 C
Hdzw ECOL Odzdw Mlstsdz yo (MmMssdzBytse ), o Ctlststc’r a MtsH ]

1 0fteddzj o, HtotscteOdzd3dzr 2 ¢ tsSH
grades < - read.table("studentgrades.csv", head er=TRUE, sep=",",
row.names="STUDENTID")
fsLotsdvjls ftesyj Mis! -LWOFIde " igfzdte O LS Hs jsd=faideptdratidcsy o O,j Isdnw
sj Skhj2 tOBtsYyd?2 Htej Sltstedd d MtshtcOdzdglmdles j 6 o s (d
WO2dzy dzOL 9 Oded W j thy ®dzdizsth‘dzded -~ s s Misde s t5 dzeOy jdzO o d2
STUDENTID

{BtOIdlsj odddB3Odedj dzO Ists, seply tsL o fipthay delst o a3 dadeds d tf
M dzgBr 3d M BosdzORd o COyJjMmlsej wWOLHJdEJIS] dzj 2 .dzZvA O2
Bsy des d B s PeePa®D:! 1 & @ dzyOdzd sepd ind swr @ Lzdgdy@:s h
sHddz dqdzd dzi MSCsdzt €5 ftetsBj dzso, MdBosdzse IsOBEZdzY ydd

15 Ed@isdzyOdeds IsjSMmistsor j fJjtoj dzgd dedzr § f tg JfipdsedmsOL 2 &
(2O ted d3d t6, HdzW § Jjtod d3gd dzgdzs?2, CSlststcOW MBHjtey dIls ¢ tsd
Bsy dets L OB dzsSC dqeso Olst twOL dz' dzd  fipfitgsNsFaclodggFALSE s B (e dzj d
fsLotsdzdls ftoj sBtcOL SO 98 Ols! o W OC ISt jdhdishy jic ddD)ICdirply s ods!
dMmyf sdz' L 59 OolClags&tc didgVIss se 5, yYlstser ECOL OIs! W istedzOls
ydmzsets?2, IsjSMmlstsoar 2, WOCktstc) COYHBGEB Missdze yO.

U W Ekdsfeagd thble () J MiIs+ dBdetsets HBY sdzdzdlsj dz' dz" = f Otc O3,
Btsy dzts € 5 dzls to s dedstc HeO@ER ~d Bl sHicsBdzj j B 1 Issdz disy dats
help(read.table)

lteddsj ypdesgdj fHtoddsjter o 1Ists?2 S dzOoj tsMmdetse Odzgr dzO
WO2 dzRds.OC § toj OdzdL 59 Odzs dz ME Bdz! § 5 OdzetstedIsditsa  f 5S¢
o d3j fyflsly dzd W O2 dzO Bsy dets  ( fijef)s dzyfile)o O lbrfile(p &z dalefied d |

unz() durl) . aAkzdieydwWy sL o sdzv j Is tfffidsdaely Els ‘W GR zOB, u W j tokz
Z tc s dsdgjzo M ls O dzHoOpidHsHAE IRV alistandard inpQta 2z dz€ grflle) | bzfile()

xzf ile() dunz() HObB Is o 5L Btsy dzts fifilst O s =) ISKEQROLZGWE() A 2 dzC yd w
ftoj HsMsOQoadzw jIs HEsMiskzy ¢ W O2 ARIEY Hote jRifpizls | Ctasis) tdstdpttpdiy jotdjde
ftp: / [ filed dzdf HTTPdzdATP d3ts ) dzts  dzOL dzO y d i ‘ts Mtfctg topmiaefS df dz}( ekddzr
QHtej MO (LOGCdzs yjdeder | © ftowdiyr j SCOor ysd) diBtsydets d it
1 Bdzj j UoHtetsB dzzy ( dzv stc 3O yhplp(filegtsy .dzts § sz ydlils+, 99 JH

2.3.3. R&B{SEKelHOdd & dL

JEyh d?2 MmMyfsmse f totsylpxodsin IsHs®R @O dzd B 1s tc (3O Hsjme & astdc YO dz!

tcOLHj &l d&2v 3 R BT sclsFtosy @gW@idaswse iz j H sihsEf O ¢ W

Excels ©OC x4 By dzs dMIRODBCL s Psd ST ONFsss j L dzy € Istets dzdzts:

MsH ]ty Ols! MW dzOL 9 OdedW™  jtoj d3j dzdzr 7 ( MissdzB ytso ) .
lteixHj oMmisdsd MEBQERODEOs] ¢ OCjls

install.packages("RODBC")

vsdJfdte! or dBYyJlk] dMftsd Lo Ol! MmMdzjHkzehd?2 ftotsecteOd
library(RODBC)

channel < - odbcConnectExcel("myfile.xIs")

mydataframe < - sqlFetch(channel, "mysheet")

odbcClose(channel)

1 § fayfile . xls T4 Ists ExO rdysheet 14 Ists dzOL 9 Odzed j] ey detse s dzd s
Excelchannel i1 Ists o M tsd3ts ¢ OISROBBCz" fiPts LtHBO dgd@rls? W 2 dzC yd j 2



odbcConnectExcel () dmydataframe i1 Ists f sdzzydeh Owmw IsOBdzd y® H O
sO¢YJ daindldsdz Hdsv J BB tMiclesdft AscOsdddas mtctHr dztsisd dL dztsy J dzr
MY tc O befp@RODBC) .

]l Excel2007d Mt sdz! L 28 Isfw WIGBX,dzr ¢ ¥ lsstisteBOJs OV OC Isd yj MSd o
) Olsr 2 XEHOB Glcdzezy. d B Stels O 1 dzj Clstetsdzdzs’ B BBz dr' p 6 B
f OCxisks. uvBjHdIsiMm:, ybts fijtjH fjtor d3 dmf sdz L s9 Odzd
Az dzC tpddv. xIsx () sfizh j Mlseo dzv jIs d i3t KUSKW @k k@& sils e dgtf Pz H
ltesh j oeMmjets dMmf sdz L s Ols’ reathdisx(W HidzS y d)s ffilm j 5O€8s?2
flls! ¢ W CExadROOK dzqqmdzs dzd mistse, St | Otized dafsts 0 o3
Windowslf tetsG tc Odgdzdz 2 € tsH

library(xlsx)
workbook < - "c:/myworkbook.xIsx"
mydataframe < - read.xIsx(workbook, 1)

i stelsqdtelzjls 1§ j wpvorkookizdsiyls , € &EOdzY M j 2@y O- el jls |
odHj IsOB dzdmydataradezdz T @6xj sy j s dzaj bosd ¢t JMEEGlsd e
WO dzse. [dz SOCY] sy jls MSLHOs Ol! W ORABKE] KEed, Wi
Clbtster dis] LIFE@D ©@Btsls Ols!  dsdzlsk)j 0] HiP dadRafdxbel &3 jfpdejbn &z § Is

sBwOlsdls! oded BOdzdj O stk ldshdls d dts dser 2 fC

2.3.4. R®BYsXHLWOUAS dL

Il i Hdpd otEedgddv] oH Odzdz" = W o dzw KMLipw Rljof I®'d Hdzj fiy O
fOC) dz8o c@as® 'd dfd W OCRYdmdgej. XML § @9sy Is Odzdz" 2 | ZdUr@alz v J
TempleLangf sLosdzv jIs ftsdz! LB Olsj dzv d3 YydlsOXMLW OR @4 d ™ o Ols
[fMEyHjdzdy 1 Istsets W Bted3BOISO dzj ortsHdIls oXMiz® OBDAdIJOH O
f sdz L wadgjjSdsd3] dzH ¥ GBtOIsdIs! Mw ¢ o CtcOMdes?2 MY tc O
www.omegahabrg/RSXML.

235RL 9 dzj yj dzdj H dydgderOzddy. o j B

l1tod dL o dzy yd dzd dn lsiecmaehssrafonpf ®dp'eL 59 OlIsj dzd § sz yOGe Is d
MisdzgPy, HEMiskzf dr = o Rdzlsj tedzj Is] , RHufdz"n HRQaD dazj Ash jdats 90 «
ff smtse MH H&OR OOl ylz §ted {rsafies] ()Wdz debQdf'd" § OB
dzd 2 ftod ¢ sitglep() Yosdkud2r dzv dL o dzj uj ded ™ flalz ) igaistd ) ditsizl
EMmistcts§ dafizis & Oazf | i3tsy dzts d MR@udz/dXNHo Odsts dzff P C{f tsdzdzlz ¥  d daW
o ¢ dz¢ yov fHtedd3d e , d3tsy ditsL azaBRPRsiddzd | toHAQsEeOsRIMgSLOn) o J B

d M sdz' L teadbideg RA3IrNO WébscrapingisingreadLinesandRCurl) , fsdgtsds dz0 M O2
i tots G tc O d3d3d tRE Br@ydacimingsith R: www.programmingicom).

236RBY Stels HOLES & dL

1 OB Ste’ H Odzdz’ SPSABts Y s di3@ zff ts tdRfdidalfts of Odsdsts Nodreatl z dgsdsy( d L

f OC jolsigh . 1 tekz e 2 ddN@ tsdld dzlis © O Ispss . W GeSdu d s GIfigclsOIs ts

dqdzls j oW j 2 MdzOwY Wk ydv, CoktsteOW OQobktsdiOlsdyj MSd it

read .spss(), yYbts Hjd&zOjls ftojtsBOLsoOdzdj WORdzso ftosh j
lf jtcor a, MCOYO2Isj Hisclt fif ©O@dgidpe dasqjts HHIE jods B OL tso z 8

Csdsf dzj SlsOydy ) :

install.packages("Hmisc")



10jd3 dmMf sdz! L 2] Mdzi HEE M2 ftesctcOddzdz 2 S tSH H AW
library(Hmisc)
mydataframe < - spss.get("mydata.sav”, use.value.labels=TRUE)

1 H jrfiydata.sav i1 Ists W 02 dBPSSOdfdss Istster 2 dzlzy dzts figfgtististc s J tetso Ok
use.value.labels=TRUE sL dZ2ZO0y0ojls, ybts fjtjdkidddzr §j M §sHfdmMO
fcj SBLOL S50 Odgr o WOSIksw' f Mnysadangsiisudsdtdd¢d O &
sOB dzd yO© H Odzdz' = .

2.3.7. RBIGSEAS HOdd & dL

I RjiMmlsy twwH ¥Wikzdl P4 ORtry , d dypaticis®d) o f Oforgida
sas.get() © Y OMmisls.y s Mty Odzj ded ¥, JMmdzd or" dIPAHEASA 2] Isq
orhj)y, MEstejj oeMmMjess, 1Isd WEkdSydd dzi SASBH HAEO tcOB sls
dL d3j dzgj dzO. (¢ tod ¢ tsdgjj dzi zd WH 8 ® sSBY of fiptss @zj o3’ .

[ sy dets MishteOdzd Is SASEEOmEHE jH Bkt scts - OF &z b to
i s B t5dz0 BRMOCEXPORT f tetsyy Mis' fsdzzydeh d2fmw W O2d, ¢O
Il sls ftod d3j to:

] ets G tc O ABO

proc export data=mydata
outfile="mydata.csv"
dbms=csy;

run;

] ttsG tc ORABO
mydata < - read.table("mydata.csv", header=TRUE, sep=",")

l COyjmlse] Odz sjtedzOIsdor drsyds M sdz L s9 Glatr ¢ s d3d
Transfer(sf d MOdz o w©WOLHjdzj 20&] 4Q@B j dz€ dz® fif fois @ dc@e3RIOMWY M
SAS( ) Eyijlstdz Wsted@ROISO  jtoj BjRlzdz" =) © odH]j IsOBdzdy H

2.3.8. R®BYstSlataH Odzdzr =~ dL

R®BY stolsd totso OlsStatasiR@dde' dg? dfctsmists. 1 2y des dMf sdz? L s9 Ols
CtSH:

library(foreign)

mydata frame < - read.dta("mydata.dta”)

1 H jniydata.dta T4 Ists dzOB tstemydaiafizape Ri,l S Jlssetso OV B OB dzd yo

2.3.9. R®BYSEECDEOdd & dL

[ Odzdz | o netGBDE(dg/BriCommonDataFormi fijIsj 8 OW B M j HisMIskz{ dzOW
MtsL H O8 Is mvizdzinidatefs cHAE tor IsT o3 f to s ¢GelOsRdzED ] d@im dsfzd di3" J

" sted3OIsT HOdzdz" = Hd&zv ML HOddwY d ttOmMf etsMistcOdzj dedw d
dmf sdz’ L 2jIsmw HdzW =~tOdzj ded v nedf tef¥odfLddisi i SOFdsizls jOwEladg X i)
9" MisC e wedkic H s APV 2CdzOd3 H O dzdz’ = .

1 OCc ydlsOjls WO2d , MmoLUnGadaficl § siketdtcRe@Bigzd sis,
o jteimdw 3 d defindasv® biacOIX)d Lifus. i OC et 4tc OB sIsOjIs d M yjlse
d B dzd m&tQDE d dzts s dz fflGATQ WindpmHts



t OfMmdsslstcd d3 Mdzj Hize h d2 HlosctcOdgdzder 2 C tSH:
library(ncdf)
nc < - nc_open("mynetCDFfile")
myarray < - get.var.ncdf(nc, myvar)

] istd fddjt ofi my@iiDGDFmyh¢t@D ] dEteot O dRjodz’ o
o dHj &OMMdyadayn. O dzdz' o

vulsdilsj, e qhatdels § shmdj Hdjj otj &Y B dzd L dzOY( k
OB OL! dj KOS, COC do ftwjH' HENG)] ojtmdd. sted
tcOL d&zd yoOs Ismw. I fj §soHtcse dzBEBE @ e @E dHL ZzO! dL d

2.3.10. R®BE SHOES H O dzdz

HDF5 (Hierarchical Data Formatd j e Ote = d YyJj M d 2 ) Witldcwiz Ofistc t51cOe@iazBdzOw  Is j
ColtstcOY fsLottdwjls EftcOQodzviIs! yYtejLor yoO2ldets hdfisdz " d d
By des dMmMf sdz! L s Ols! HE& EBER BGdzg ey RS G tslp B 59 f to s
flesctcORBBs?2, ttOBBISOs " jHDFE) # BdddiRd sa WORMGOIs ikZ3sy dzts
oR. Clkts 1+ CMf jted 3] delsOdz? dz" 2 f OCjIs, Ctlsster 2 §fBSHGOL I
ZfMmils Odats o dzj dzdzts RDFB(deB jdzg(fisdsj C1d..2 Id ddgO frplstwjh)j j o tcj d3v 4 tSH
HDF5oRfd dz' dzs tsG te O dzd Y j dzO.

2.3.11. RBYGl HOdd & dL Mdhksjd fkOs dj d

Risity jls oL OddiitsH j2Mlsoattso Ols! M MOB &3 tOL dedatlase Md Mls §
management systepfi3B MS) , 9 € dz¥ ySWL SdwwercMicoosoli Actess, MySQL, Oracle,
PostgreSQL, DB2, Sybase, Teradata d SQLite. 14¢
stededdzOdz dz" | Ht©O29 jtor BOL HOdMzdzr =, IssGHO ADBE Htclk
(Open Database Connectivityentacei sIsC tg" Is™ 2 ddzlsj teW j 2 oL Od dzstfezgl 2 Mls
JDBC Qava Database ConnectivityJavad dzls j W J 2 ) oL Od d3sH § 2 Mls Rdny tsigz! B L
RHdzVW HBMIsEf O ¢ HOdzdz" &5, R tcOdg" N Jdsipw ot odzjh dzgd= DB
tcOBBlstz: Md B3 dzOBtstORd H OdG) .~ C(ld=3. & of jteddddzaischioj @lgdls) + W W
MistezC Iskztcd tcts o O Gdactited Qutly tcasdgageSQL), d R.

R dzls j tc WQPBAN

1 Qo jtedesj, MO 2 tOMf csMistcOdzRilzdds 8 dfif fsthdg's L RETBEG if C
Cslsster 2 {RyusHS diz® jylgf Is* v ¢ dz¥ Bts?2 DBMBMSEk G5 ldstOE X3 |
fdMmlsj 3O Blsdshwishw ofmj ¢4t udmdzjdede” §j o7 M j DBMS.

1l jtoco " A 1s®C 2MlsOdetso C O d € sdz2DOBCRIEOQ ¢ Y totdts mi @A H ¢ fis
st JteOydtsdedes? fd Misijdgle dfj BYGLdzw sRsOpgddnEG M lszlzy dz" | HtcO2
EMsOdetso dzj dz@ @ dz@ 9 0ONM jd3 S s s Isjtej, dn d&Bsydats dzO22Is(

1 smdzy EMsOdseoSCd d Csd?W dclkztc OR@PBC H t§ BGAso Jdidsty| edztskz fiff)s
ftcd f sdish dinstalipagkadas("RODBC") .o [ MmMdzsodald WikdHz s f OC j Is(
ity ydqmadzj dz@ o IsOBdz. 2. 2.



vsOBdz. 2.2. AROBRCYyJdd

fOCjlsO

AlzdzC ydw

{fdMmOded J

JIsCtwr 9a0jils Mtsj Hddzj dzd
ODBC

sqlFetch( channel , sqgltable )

HBRLOdY jls OB ZODBCoB G
odH]j IsOBdzdy"r HOdzdz R

sqlQ uery( channel , query )

1 &M’ &ZOj s L Of ©=@PBEJ B C
9" oasHdl dzO { CtcOdz toj L

sqlSave( channel , mydf tablename
=sqtable ,append=FALSE)

dstsntcOdzv j Is d dagpers sTREBD d
sOB dzd ylz HOdzdz" = © 9o dH
H O dzd@DBC

sqlDrop( channel , sqgtable )

LIOd" jIs IsOB dzd Yyl OFBC B (

close( channel )

1 0Ctr 90jls MisjHJdzj dad j

] OCRADBAsB j MY j ydo Oj Is
BOL 82 ©SQdzdzeS B ts
BOL HOdzdzr n, dets (
Mtsn tcOded Is ¢
s OB dzd y

L dzOydls,
dL a3 dzg s
HGaieT 1§ © p firl$ Iy § Brpiskohgnt 4O S OL O@BMSP ddH J
H O dzdz" ncrimipdatzOd pan@atzdnsdsds o j Ismis o j dzdzts.

Ho lzMls st Rdpdzfngs J M daj dadzis ROBCLAE] ¥
BBy RY L def ol |ydz @ ¢ daj
10 @digriz'dz

Ylsts or
fMtsH jReY  dstf jz fes @ 1d3),

EOCtEts ftosEteOBBARSEs SBHO:

library(RODBC)

myconn < - odbcConnect("mydsn”, uid="Rob", pwd="aardvark")

crimedat <
pundat < - sqlQuery(myconn, "select
from Punishment")

close(myconn)

1 Hd M e

UD:rob )d { O tc&mddjak )
CslsstcOW
st j tc O@Lisdtect
1 OS¢ sdzi vy, oF

H dzw

dzs B 52
ML HO9 Ols!
fJjtej dd3gj detseo " 9 Ols

1 0CjmovL OdplY j M

1 OCPBEYf toj HiSMIsOo dzw j Is
H dBMS. dtsL H Odzdz 2
JDBC. uvuBjHdIsj M+,
H dzw
BODBITLIss RMySQL,
f o HAzZOL dzOyJ dedz" J
fd mls jfBRZOC sd&' Isj f!
f sHtctsB detsfls .

- sqglFetch(myconn, Crime)

L OGRORBAP | 515 C 4 'O& @ sls j

hJesC s § ted d3j dzd d3r 2
dzO RJDB®Y toty fipi datdrpls jO o fORBMES yHi ticfij s Iz fH O 2 o |
Yysts fjtejH jeéts dmf sdz L sOQd@RBE dzO
Motslse jIsMilseo zs h j 2
ROr acRS@Lite RPgt § O $OL
H dzw

Med Hddaj ded J .

HOdzdz' &, ML HOBD Ols!
f4 ] ddj deds’ | .

5fjtOydsdzdes? MmdMmlsj &

C s5dzC toj Is dzrOB tsHs@DLs ' H @ipdz" d&l,
MCRANS (Gttp: Grjadaisregtcby 2 H dzw

¢ Is sy deat

mMtsj HJdORBA] j tcjnL B OL 82

LOtcj edMmistcd tetso Odzdzts ] mydisD) o @ dzdf 4 J dzlfs) & s qf| 6zG € @se6identifiets dz! L ts
tdLEdz s0OIs Mmtsj Hddzgj dzd Wsqlferlic @B Ols' o
) s Aydridaeaj lso dsHQjB dixjO B Rdrinedatt © dzilzOB j d3 o T
Is ORunistimentf Mtsn tcOdgY j Is §
LOCt 90jlIsj
AlzdzC saiQuery () slsCter 9 Oj s dBdetsE s

L Of k)
©j L & dzpusdatls,

o 5L d3ts ¥3dptEdsls p s O t fig!
Hj2flso £SOl @Y q deedds@e MdMmisj 50 § L oBd jls
f sH ddzetsy j Mise O
mieh jmiselze M dJ

dztseo '

d fsmdzj HiSO

fejHsMisOo
o thHj (RC
s ts,



2.3.12. R®&YfGtls HCSuuEradisierf td § sdsh d

ltejyH) UJd3 B L OSCtsdudds tss s Hizjfdsiofdedizisi t 55 O 2 1 O fatzt
ColssteOV By j I8 L dzOydlsj dStatizmnsienfwens stergnisfecom) ilsiids & OH Oy Iz .
dzj ftodj oL 852 H] dzgdzgOY ftoSCteOBBRBO, CtlscstcOY By il ftoj 5B
o Cdzg ROMd3. tedm. 2. 4) .

tdfm. 2.4 { Mtz ¢ tzCSHafranserfizts Windfws

B! Stat/Transfer

Transfer |"-.I'E|riablesl Gb5enrat|c:n5| Options | Run Program |Lng

Input File Type ISAS = =2

1-2-3 -

ACcess
Filz Spacification: ASCIText - Defimited | - || Browse

ASCIITest - StatTransfer Schema I o

dBASE or Compatible

Epi Info

Excel

FoxPro

Gauss

JMP - Yersion 3

JMP - Versions 4+

LIMDEF |
Output Fila Typa:  Matlab -(| ?

Mingsel f I |

Minitab 1
File Specification. NLOCGIT A | Browse
ODBC Data Source
QOSIRIS
Paradox
Quattro Pro
R Workspace

Table:

SAE for Unix

2 SAS CPORT b Exit

SAS Transport
5-PLUS

SPSS Data File
SPS5 Portable File
sbkh jmlsoks s o j tef)dwindgws MacEndsdz' C Blemstcr j § SHHJ Y d
MO » §sMmdzjHddn ojtemMd?2 ofjn MbsOldMisduj Msdn
sO¢ % J DBMSCHfOracle, Sybase, lofmix d DB/2.

nQ—
o8

2. 4. ¢(ddzssdietseo Odedj dzOB G H Odzdz A

RMMdzj Hise Ols j dzd tslBdzOpdESs 'O dedédsdy t-lz,¥ YlstsB " toj L zdz SOIsT
[Br ydgs OdzdeslsOydw L OCdzt yoOjlsimw © HtsSBOo dzjdedd § sw Mmd
tcOMmMh dWtetse € j Cidw duiddwo@dgdzts 2d fipfdzw € Olsj e sted Odz! dzr = f tod
age o’ BBYJId LOAtslsjlsy Hise O Adafdshospisalizaignj(in yednsizlr ts L o ® )6 d
Bs®j dals csMf dlsOdzdL Oydd (gendee sHBE) ) dzO 1 glzttzd f g3t J ] dadz
I(IBV_”ZZ%E;[?;V A d zOdzé p § 1§ B GgCrids * dadedalfritgish MdfisRao

A d :

2.4.1. 1sHfdmd Hdv §jtcj dj dedzr =

N Odzj ded® , Rf 5L GO tesMisf) sufdmw i3d HdzY ]t d3j dad

s s
L dzg yOjlsmw o Istsd3, Hildthe ™ HdAnt tf dzitcl] g @ddzs 2 8 € Oyg Mk

m
¢



sk §Jte]j i3j dedelsOfjfj sslictafide st JtejHr Hizh d2 fteddsjte M
olststetsdy Mis s dze qge Bf) dziz@ LOtf @dgjdzaz 0 5L tcOMiIs §f OydJ dzlstseo, o
Bdz dzd | 55 G Q0 Bdsda

names(patientdata)[2] < - "Age at hospitalization (in years)"

fJtj ddzj dage s "Ag® gt Bospitalization (in years)" s sdzj ydzts, { Ists dzt
ZOL 9 Odzedj Mmdzdh Csd3 H daiiasd 5 wmBUSB ' | dRIMOIS ! 1 ssc s oF

f 4 toj d3j dzqetientd&tafel , fTtd 1 Iss"dsgedad Lhos@itdtidation (in

years )* BEZHjIs fswedwis! fw oM HEz, dge g tdzgPydez disls B ' dgj
Zzyh d2 §sHARtSH € Hjdkk, d&syjls B'ls!, ©OLE&HG|J 60sC
admissionAge ).

2.4.2. (OMhdWtesoSO L dOyj dzd? §jtej d3j dzdz’ =

Az dzC dafter () @3y des d M sdz! L s9 Ols! HA&zZYW HBB OO dzj dzd W tcOM!
COjetstedOdz dz" = § Jtod d3d dzdz’ = . 1 tetsH tsdpizdnds dtdy) i Mds@ls tzd &
fJtc] BpezdeO©V o C lttcmier OBy Hdetb] Sféfaleir X 00 2. 1 8HYT dMC
Ldz2Oyd dedwds 41 Ists?2 § jtej o3 dedzs? sy dets MtsL HOIs! fted ¢ tsd
patientdata$gender < - factor(patientdata$gender,

levels = c(1,2),

labels = c( "male”, "female"))
1 Hildyels S OL " 908 Is toj Odz' de" § Llakzdsy jf ded v MiflsjOw jozis jj dedztis,B S
oJCIlstste, o CBbtetdy MsH jtey Olsmw dkydr J §fsuHti dmd.

2.5, 1tsdjLd j YedSydd HEv tOesls’ f Bl jSlO®
L1 O0Csdaudds L sk cdkOolk Sl di BOBBEEGNT Saj j fisD &Y

vsOBdz. 2.3. 1djLrd j WEdiydd HdzvY OBl ) BI jCIs

ANzdzC ydw

length( object ) Mmdzts { dEj =kl tdisdigiodzls s o

dim( object ) fdzts L dgj toj dzd?2 tSBI §

str( object ) tcClsktcO BB jCISO.

class( object )

mode( object ) sMtse rtcOdzj dzedW¥ (9 dH

names( object ) Lo Odzgdw yOMmlsj?2 B §

I jHddzv jIs tBI jCIsr g

cbind( object , object ,..)

J
f jHdd" jIs B jCIsT
j

rbind( object , object ,..) jHddzyY § T S8 9 dH J

object

9
HdIls dzO { CtcOdz o j fi
head( object ) ¢

d
o s
oBHdls &0 {CwOds §J
9 s

sHqls O 1 COdz § i

|

Y

Y

o

o

H

1

c( object , object ,...) {
{

d

]

]

tail(  object ) ]
[

d
q
s
&0 M s ffidzds e j S IsO.
']
0
B
B
B
B

I 1C810.
Is() lTotsHdls d&zO + CtOdz MY d
sBi jCIstsa .
rm( object , object ,..) VHOdV jIsdtsBddzj d dzsB i j §
rm(list = Is()) ZHOdzdls f syl
sBl jSIsr dL ©OBBYJCGCT
newobject <- edit( object ) t JHOCIsdtekzjIs BI jSIs (

9odH] dsotsets tsBl jC50O.
{dHO

fix( object ) Cldtelzjls MO B |




7 E)d BmMkzHddzd gBdgHb dedeB o t & dzthepf® .dtaif)ts d3O dzH T

dmf sdz! L s Isfpw Hdzw BT Mstese s f totsmd3tsls bedd(mtientdata)d »  dzOB
orotsHdl dzO0 { CtcOdz fjteor j h jMmls! Mmlstalfatiest@m)zd yr HOd
9" asHdl § sMmdfji'H de[Q M MjzEiekgEsie dedigfh() ,cbind() drbind() o Mmdzj HEz® B
GlzOo j. T HiM! tdd MsBLOdE oMy od®BBIMisy HAzY MfteOo

2.6. tJLbdj

[HdZO dL d&OdeBdzjj Mdztsy dzr AL sOHOY g cOEO&i§O] CHOME
L dzOydlsj dz' dets o tetsH o d dzlz dzd iindz0 9 ts dzds as'tzd 020 {f iy Ote @zj dizd dfR it lis
d f ddesetsydmdzj dede” &z Mf sisB Odzsd Jd B stels O HOdzde' = € C
Yofmlsdetsisd, o f§tsmdzjHEzZENdR ¢d&Oo OF dzOd3 odatseo! o o dzt
BOLted yoO, EOBELAGUOTW®OERS. 1 tcdtsBtcjlsjdzdzr j] o Okd Lk d3j dzo
M dmMfsdz LsoOdzdj 3 CoOHWOIdzr » MEtsBtsE tsMise J dadzts f tod

d ftc]j csBtcOL so Odzgdd H Odzdz = .

sO&remt J dzd , RicgzOlzd L 5o Odzts d@Rdetsy | ME Y ©® € [z dzlizy § 2zd d3dz
dilssyded C Oz HOdgdzr =, 9 ¢zt Yyow Isj CiNBxde™ j IO lsaf fyld e
ftesctcORBB , L dzj Slstesdedz" § IsOBdZdyYyr d BOL'™ HOdzdz ». N
fsL ZOS sdBdls: o 0O Mt MY Rise O Y t 6 857 oD Hpdk) jJA Otz Do daj h
"Wsted3Olsr sOCyj oL Bty jd € ¢MY stolsC, H Gdeds s B O oo Gl
Bsdz " dd&3d dzOB SEORBIBFZHOEEASE § L i3 W jlsmw o 6dcOBO2
fted dzsyG dad §

sOC bdz ¢ 9" L Oc¢ RBzL offkdfs tcfij 9, Halp gz dsdzz 4 | 4 lthJBBu
Btsdzj J EZHBBdAd 2 HA&v ttOBBISr 9dH (yYyd MmMsdes eBo stV
cOMMiIslsteddd M s’ MBLHOdY dseran §jtjdjdder n,
fjtod @3 dgdz" =, B jJHdd&] did Vo ' dg@acOtc tsds HH @xdzdlz = dzOB dz¥ H j ¢

[HAZOCE fjiyH) UjB B SBteOsddnY € LOHOYOHE kit
dzj Cslsstetsj otjdiW dmr cwOWduj M2 RpucOB G jtoj fHAse d
CteOW dquiMSddz oL di3sy desfylsw d3, dfr Wy wB@lsz! .M jI dif dzjrHspkzh L
fJtcj2Hj @3B ¢ MsLHOd® HJOGCttORE. [MtB) odeddBOdzdj B
ZOMlstes2C¢d HJOCLORE, Stltter j BEHEI ftoddj dvis: v d

L &0 O 3. 1 0YyOdks OBl f] HJOCtOdBHEOdB]

l 182 @6 d&zOo j:
1 MLHPjMBsRtcOdzy j &3 HJOG e Oizd3" ;
T drdigjdevjd3 sdf Mddotsdztse d dzdded?, vyojboO d tshd;
1 HsBOodv jds j Sl d dzOL o Odzd W ;
T sftejrnjdyjd udhds dLEjte]dd?2 HJOGCBLOHBNE ;
1 tsBi jHdd"j& djMStd S5 HJOCLORE o EGH L.

SCEY oS OL " 0 0d Cddj dsOd Ish Olsj dz' dets ¥ 5 tedhd) dak j
Hij udfmj dz! & sls Hoddls G, clss dz yls seltz] 26 H dgtezls TEOLD da
Od" j & Hg M o Ele®BicEtsdH®OsMS @y @dls Oo v &z sk ¥ §
qduj M Odgitigsizejd H j s L OS tdats &3 el q af daegf O dedzw D ( Ist
CORR L OC sdzs ) edesfisd d shdeCd, Ctbksterj W Mo
Oz L 50 Odzdz" 2 MlsOldmisdui MSd2 OdOdzdL .
sHd ftjCOmds fodmnf shse dzj d@c o dhish'te @z drj o
f 6 &t s Stoc®Wdu GO OuEaRR Gy dzb | i fi5s iids o
tdzOwd "o do L OCEdsd] btz 8ctBtzOfEL gz ls s 08 k¢
fedudds 6 Sl & HsMisdy j dzd™ o MisOlsdls
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Il L Ists2d3'c deofijzH B3 SMdzso dzr | B IssHT OB SIsr M H(J
MsrtcOdzj dzgd¥ HJOGtORBB. | Olsj BZHARY bLMEEG] d&3,.d fBSOC HELOW jed
H8HO o9ntSHWIS dzOL 9 OdzedV HJOGtOddZ, tMd, TouHidmd, ye
MomMicj Hslssyd &3y dzO0 tsBh dr d&Bj stsHOR, Cwlstster j sy dzs

3.1. 1 0BskO ] HJOCcOBHEOE]

Rit1lsts L zQyd Isfjtels ciis O3B0 w dz®c tf Bctsg ddff j yd Odz! dets d M

cismMstesjdzedj é. 1 MIsOdzH Otelsdets? ddelsj 6OCIsdo dets?2 M mMmd

dqHtsBOoadzvWw 1 dzj d3j dgls™ HJOGCtLORBB , F5C0O0 dzj §sdzzydlsj
t OmMMislstedds mdzj BRENdJ fwis! Mmists

attach(mtcars)

plot(wt, mpg)

abline(Im(mpg~wt))

title("Regression of MPG on Weight")
detach(mtcars)

] jtoo OV € 550 dad Ols to1@sj5 0D taitls s dAff t5 & iytc@®sizdz’ Els stc O% € 5 d3O dzH
SC OV EL HOjIs HdOC OBk MG L kkts | 2O € st 5 s
sfd, O tcOfjRiadHj WesffSdijde Q2 . uvtejls! W CHBORHO HEB Oo d
Yyjlo jtelsO" CtskOdzHO HEBOo dv jIs dzOL o Odeqd j . ) tsydzj Hdgw w
fsdMRO.JOIC OB semyds BECB®G: Bdlsj tOCIsdo dzsds fls d dz

t dm. 3. 1. utSLHOdd ] HJOG tcOdzdsr

= |=| i
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 OGCteORRARr dBsy des MsatcOdzv Is! ftod foBshd ftosecOd
fosdz L s9OIsjdzr MEsets dqdzlsj oW j2MO. 1 dzv Itsets udsOasdg] fifiss
M@ HJdOCKORBE CtSBRBOdH' &iHE CBOdH OB, S it
orotsH. 1 0fteddzjtc, ISOCts?2 HtoesctcOddzdzer 2 ¢ SRDFf tsHo Sdzv j
dzOL o Omdgdrgpts. pdf © Isj S kh j2 t©WOBBYJ?2 Hj Clststed d:

pdf("mygraph.pdf")
attach(mtcars )
plot(wt, mpQg)
abline(Im(mpg~wt))
title("Regression of MPG on Weight")
detach(mtcars)
dev.off()



Il H cdzdpdz] dietsy dzts d M sdz! L wia Ovetafile¥ E)dzpng@ dpeg () , bmp() ,

tiff () ,xfig () dpostscript (), vyYlbtB"'™ MR tcOdzV Is! mHEdPBISERdzd3" v Wpls dH
W ts to dgiridowsmetafilen sfilszf j dz Mipdowsi s dfjtgH  §slee®Odegsdzdj H J Oc
sfdmMOdzes o twOLHjdzj 1. 3.4 fjtcot? 6 dzOor .

vl s MohdcEodgQedds §tcd §f sRBshd cwOWdud MEsets §s
tcOL dzd yO4 Ismw o s P hKd oztzEmbe Witkisdzdy dzs, CSEHO OCIsdo
GOV dSd, o ORI wizdy e yd tctsoRDidbdm2d3. obHifigHsA{tc O dzd Is -
COC O LOBjd 8 Ysweadoeh jddmMw HJOdsSE] o' BtOIls! dzkzy dg
Mtsn tc Qdzj defsdzlz )y dzts o FiletSa@Meases MistetsCj di3jdes, CBEHO OCIsc
Quartz | 1 Istsdz Mz yOJ HJOGCLOBIBE sy dats POfts - itbAdzd Is! o
HJOGtORd3r sy des MsnteOdew Is'  Istsdzd AR f tsd MfnEzdttigd| d ta H
cteOWduimMSdy ddalsjteW j2fmr HdzW COYHB2 fJjttOydrtdzdsts?

1 590 HJOGCtLOBRBBO, SCBlststcOW MBLHOJjIsMY JfHec@SC § sSd3sh
plot () ,hist () d ddupxplot (), B" Yydes L OBjdz" jIs &P by ! IptsLmd)C
SHdts?2 HJOGCtLORBB d diBils! HMsEf ¢ COYHB2 dL dedrn?

l&f jtcor o, @y dts tslsCtcr '] topdRs] OGC AL s @RODH £ d dzts ¢

dev. new()

Cd3OdzH" Hd&zvW foMmMistetsy dzd¥Y HJOGCELLORB 1
dev.new()

Csd3OdzH™ Hd&v foMmistesjrdzdy HJ OG tc O B3

d Is. H.

SOYHOW dzsoa OV HJOGCELLOBRBBO BERZHJIS foWodwis! Mw o f sMmdzj

Il ®lsste" n, &y ds dd3j s’ H HEAEsAHIOR figtai] L sz Sl Ols §
qazis j e j Bf)j tOyd sdblasBsHdlls] @Bipj B4 " Ols' MW BjyHE HJOC
ftodsdifsh d CBdmkdFevard o d3jQdeirtz  1WBndows! IsO s jtcOydw Mt
1 IsOfse. 1 tmdz] tfisteist @OCc B @Gl s r MB ft6d s jX) aQifcgmmz:
103 diy sdz' L 23 s HY Edalulgpr] ndgjsceetf? ff j toj o34 M j dRfozdz dsigch H
Hd Oc tc O BBABO di3d .

l-stejls! f SMdzj & ded n, By dets d Hef.med) L, dev.@g() W EdC ydd
dev.prev() ,dev.set () ddev.off ) HdzW Issets, yYlstsB' fHdso toj d3j dadzts
cteOWdSd d orBdtOIls!, COCE® HJPCWOGRDFRNNIS §tsHIs o g B9
st JteOydtsdedzr i3 Md hplp(egCulyd ., lggtErlsjkzL d&ZOIs! Btsdz hj 5

RMsLHOjIs ftedodzj COIsjdz dz" § HJOGOMRd3  ted d3d dad o
[HEZOC B dsy ds dMmf sdz' L s9 Ols! cStOW dyd MSylajj I4 G tc Osifj tfls'tc '
ML H@GI@ls! oM sBSEOIsjdzl dz" § dzddedd d OdedetslsOydd. 1 tsi
hdesSCdj otL Bty dtsMmisd sflsddddL Oydd HJOG tc OdA.

Il 1Ilss2 edzOoj " dzOydej @3 M Hftesmists?2 HJdOG OB ,
Edzz yh Ols! |, s fHsfs@G® j sisoaso OdzO 9 Oh dds L OHOYOd. ]

Etse j h j demfste sdsPdzdze’ jC sistster | d dzdz® Mistcd Glzelzbsdep dzdry 4
f OtOdj steso HJOCLOBE. [Nt odddOdedj BLEHjIS bkHJd
dmy sdz! L so Odz" HdzW MOBELOWBBL dzf FdfPtetrdo i L HIM! MY M
oMjn HJOCWLORE, fdmOdedz 2 o {2 Cddcj, latic® o S dz¢
CEdkOoO 16). 1 (ktdc qec;s; tj OdkzdL to Odzr fsMtsB’ j Bj L
G ZOo OF & BeBNEBtzstzy] df' HJOcLOBE d SBMEZHJ®E, o

sftse j dedets  sdzj L dz" .

3.2. lwshss?2 ftdkjs

[O0 02 dzOydsj 5 M feshsses of df h dzj dzdzs @5 1 dzO g s O
1)

H
sfdmro0jl ©jOCyds §OydjdsO dz@ He O dzj S Otefylse O i



vOB Azt jPSIYdY §OYd,jdzsO dzO Ho O dzj S Otfilsoa © o fwisd Ht

[ sLdtse € O td OCSydw dz@® dzj|t 4 OSydw dz@ dzj

20 16 15

30 20 18

40 27 25

45 40 31

60 60 40

Clsd HOdzdzr | By des 990 jMmMisd fted fBshd MdzijHkeh jes
dose < - ¢(20,3 0,40, 45, 60)

drugA < - c¢(16, 20, 27, 40, 60)

drugB < - c¢(15, 18, 25, 31, 40)

l stz dz] 268 @Y d S, dJLtsBtOY O hd2 L OsadMmddtsMmis! A,itc] OF Yy
B3sy dzts ML HOISY SOC:

plot(dose, drugA, type="b")

plot ) T{lsts tsBMOW WEkdS ylgfwH d Qastie@dsd® dgbtstsd sdzzydlsimw o
ftodd3j dzgj degdv¥, L OoadMmdl s sdfO tBi jCI0O, 9lot® tls tstects d3lz
type="b") tOMY{ cE@OOFistcd L s dzls PiddzCdzt®?2j t&siffct, OdB dzs?2, dL B t6C
CststoH d daQyBd dfffsdgj s d o dzd detypld'b” 16QEBBdyCsitds, Ykt &0 ¢
Bfls! fC0OLOd d olgtmimfleplotd), dzafibizfe ! kL dzOls! s Htkzedn
Il sdzzydeh d2 My ctcOWdS fsCOLOdz dgO tedf. 3. 2.

tdfm. 3.2. J©O%dS LOsdmddsmisd @j OSydd §0Oyd,j dso
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@Oy €d §SHEEE ds (5B fif KPHODsISg s jof jcadzO odji ddjldzd d5 -
¢Oo.

3.3. LeoWdujmMSdj §OwOk)Ister

[desed) RrOtOSIjtedMmMisdSd HdOGtOdRRZ (NtedWisr, yojlo,
sfyd2, ¢ tlststoejcOde@tidg OO Od3j Ister
JHdd M st dzOL dzOYdMs* ts dz’ IsLdts of Clgar )y jdsH#@yiddzd v  f Ote C
LOHOdzdzr | LOSdd M smMsetsd, BEZHEI Hj2Mlsoate Ols! dzgO
ANsted3Ols  § ted d3j dzj ded par( WHaOdzd Qdiaf] | Is G OmsaR | JisdpdO)
ZOL 9o Odzd j _f Om@EuUsSite@) ] . Akzdgan()JwjL Otcckdj dzstso o1 ot
Hij2Mseake hdj L dOyjddy cteOW dyj MS ddhorfa@mp@dfjUEtcse . [ s
fsLotsdzw jIs EodHjls! Istsdz S5 IS cteOVduimMeédy f OtcOd3d Is
] csHisdepOW fteddzsd 6, ftojHMIsOaddz, yYlsts 90d3 L Ortslsj d
fOydj dzlstse dmf sdz! L so Ols' L Of sdzdzj dzgdzr 2 Istcj e tsdzr dzd €
fzdeCIsdtedets? dzdded 4 2, O daj My dzsh des?2. Clsts sy dets MH
CtsSH O:
opar <- par(no.readonly=TRUE)
par(lty=2, pch=17)
plot(dose, drugA, type="b")
par(opar)

l skzydeh d2 MY cwO%¥dS §sC0OLO0dk O tdhm. 3. 3.

tdm. 3.3. 1wOWS LOadMmddshisd Adfg Ofrydfiddaif dadg' ddpdizisisod s
nd dge 5 dzO &3q
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] jco OVHOBSROAHOjIs Csfde IsjCEhdrn fOtcOd3j stcba. | Iststs
i Iz dz$ Is ditig@2Ow o(d3j Mists MY dztsh dzts?2 5 £ 1d3® fids @dizgd dzdz'd 2 ISIH tf j )
(pch=17) . 1 0OIsjd3 8" MSLHOjIs] cO¥VdSES d oatMmlsOdzOo dzd 9 C
dzd ded 2 N Be sSBOMMBIsIstej dz@ © tOLHjdzj 3. 3. 1.

[ sy dzs dMmMftsdz L so Obspar(Nissipd S8tk ¢ Bdzlgg dzts, IsOC ylsts
SO¢Y] LOfdMORZO o odH|

par(lty=2)
par(pch=17)

Iststes? MisMse L OHO! | Cle®YaudmSdls’ § O el d | o

ZOL o Odzd j _jls@OFd dzO B jlztizl O W d Wi HESRY i 56t U ot ddgds
LOHOdZ | §OOdijlster BLHEIl Hj2Mlso tofCusy datds tedy! detds BH' dzv
fsmisesdls! Issls 3j cwo%¥ds fod §sdshd MajHkzsh jes f

plot(dose, drugA, type="b", Ity=2, pch=17)

14 ot ofMjn cteOWdui MSdr W kzdgSupljvedige r efisLS dsisdz’ zjte tsch teld
f OOz ster . 1 5L ZOSBR sjMm! Mt MOt s COYHE2
?plot ,?hist d dzgpoxplot ) , ylstse' kL dzOIls* , SCPEYy dEPdH ydz® < dzé
sBtOLBA. |1 MlsOesh j2Mw yOfmlsd ttOLHjd&ZO 3. 3. 1. 6fdf
Cslstster j ofF iy jlsy d3gj dgwlis! .

3.3.1. dddossdzr d dzdded d

SOC of fwdvdd, cwO¥dujMSd) §OLOdk)Ister sy dts MYt
g gezse g dddd?2 O HJOCLOBEOR. usslks jlsfilsokshdj f

sOBdZdyo® 3. 2. 1 0OdBjlster HdzYW EZCOLOdY Idftse MmMddso ts

1 Ot Od3j Isto JfdmOdzd §

pch JftjHjdvjl Isdf fddoe &

cex [JftejHjdzv jls tc@exdg ts smd
ydmdzts, y8s8fisj f20 € 0¢ M|
Bfls! &iOMhIsOBdtctso Odz
cOL Bj ok 5 kdBigsdzyOdad s
z d3ts dzy O dzifdz@ 510 % € teildfQiz
50% d3jdz uy d Is. H.

Ity {ftjHnjdvil Isdyf dzddzdd

lwd JfteijHjdvil Istfdh ddzd o d
Is 5 dzh d detsdd dffdts [k d3ts dzy O dz
1 O tedldgf2H j dzOj Is dzd dad &
stsdzh j, vy &3 5 Editsdzyd

1 OcOlghlssf tej H] dzZv jIs Isdf MdBBotsdzse, Cwolstster j dmfsd L

LdzOyj dedwv ftedojHjdz dzO tedfm. 3. 4.



tdfm. 3.4. wddotdr , dOL dz@pedj 3" j ftod fodshd §f OwOd
THNLI CHMBONOE: pch=
O0<5ai0m15# 20725

o1vERi1e16021
H2mT mi2417 022
+ 3% 8 =13+18023
x4 O nideidad

[ v Mddkosdse M 21 § 25 sy dasbortdds m)jddz'L dpy S Ldz
(bg=).

RMY sdz L 22 Islly YrHoderO digeisia dzOyj ded v gy desets Isdf O dzg
ft5¢OL Odgr 20 teqdf. 3. 5.

t M5 B.dfr ddded?2, dzOL ZOuOE@y j ftd fsdshd §OLOR !

THNEI NTHHKHA: ty=

) ECLOR®RAE 2 SsH, BBl jHqdYshd2 oMmj {kd § OtOd]

plot(dose, drugA, type="b", Ity=3, lwd=3, pch=15, cex=2)

fsH Ofls cOWdS, &0 Cthtttd lstyj ydOw ddddj?2 o
dzOB dz6 H j dedV, §toj HMISOo dzj dzdz'I5its 99 99 (HHOJO Lt LSAzdB] thpdAL" M GT
PssdzyOded . {jLbd 5O ftojHilsOodzj dz dzO tedf. 3. 6.

tdfm. 3.6. JOWdS LOadmdBsmisd Afy Ok iryddiddzif dadg" ddsdizlslod s
hiod des? Oe@Ee g, Sy sds d ©OL &Bj tesds Mg ko & dzs o
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sjfjt! HOso 02IsjddLsdg@REdlcd dy o COA.
3.3.2. fojlo

IRjfls: dgjMStsdz $t5 MowL Odedz' = M) Yo jlsOBd § OO Istetso
©OMmYf esfistcOdzj dedz 7 .

s5O0Bdz. 3.3. 1 OO®jlster HdAY dOL dZzOyj dzd¥ vyo jlsO

1 Ot Od3j Iste {1 dMmOds J

col Ko jls 1 dzj d3j delstseo  dzO G g
WEdzRyd sOdinkg dFp@9 i3y
FCOLT 90! 9ojSClsiste L
dmf sdz? L s lsfqpw 5 tsyd
col =c(fAredo, , Al de &}
Isted dzddedd, f Jjtco OW iB L
mMddzj 2 di S lst®jnisias@

col . axis Aojls LdzOygjded?2 s 2.

col . lab Aolg fsHfdmj?2 tMmj?2.

col . main Kojls LOctsdzise S ts9 .

col . sub Aojls fsHL Octsdzto C 59 .

fg Ko jclicOW d € O.

bg Kojls WtsdO.

IRyes jIsO Bty dzts tsB L dzOYyOls' detsd3j tetsd3, dzOL o Oalgdjfrps, J deO -
RBGd d44SV. 1 Of ted &, @l =" white ", col ="# FFFFFF", col =rgb (1,1,1) d
col =hsv(0,0,1) ToL OdBEsL OBy dzgv § 3" § My sMmse " sereb()dzOydlils! B
sftejHjdzvil yYyoajlsO 5 L dzOyd dzdhself) & fgaelgdz®de®, dzO | dzglzGety §
d dzOMmr h jdzdesmisd. 1 dzj J { t5dzdzlz ¥ dzmydatits tefdiodpa g d las's o Lis dWa
ANz dzC gotprs() o etsHdls dzO + CteOdz MY dMtsS o fmj rEalfs s z 4
Glylmm)msL HOdz f toi ¢ OBz | sRizqzD Pdegdol § dzlz kttp:Ardsea®stewelrs iz
instituteorgefgR/Color/Chart ]| RIsOStgjjOdzdL s9o Odz W H WhkdSyd?2, Cslstste!
9JCIstste® dL BIzdls @Y d3 yw iz dzdsgrdinbdyv() s Istazs. dplors(fn v
terrain.colors() , topo.colors() dcm.colors() .1 Of tc dmdgpbtww(10) ML HOjIs 1
ftsfd witek@fH-lz >odpe g I tisels.j dzC d tsfig HOS dstipWindaly S yd j 2 stsd3 fdzz y O
LOHOjIsy llsjdzCd MJjttse s g tsodzogay@10/L0)s ts td@s L wdChinilsdz 1tDls
sllsj dz¢ s Mjtesets. 1 sftesBlz2Is] ftosetcOdgdzde 2 € tSH

n<- 10

mycolors < - rainbow(n)

pie(rep(1, n), labels=mycolors, col=mycolors)
mygrays < - gray(0:n/n)

pie(rep(1, n), labels=mygrays, col=mygrays)

lsse' kodHjls!, CO¢ 1l ©OBslOjls. }tddjter §iddjd
@O ofjds feskwy jddd {2 cdOsr .

3.3.3. mOwOCkjtedmisdsSd IsjCMmlso

LoV duimedd § OtOdygsisiw sodY J st sspazj dzdv ©OL &3 6O,
) OOdj ster, SfGjHjd s hd] ©OLKBjE hiedWilsO, fwodejH,jd
By dzs S OLOI! Isdf hwedilsoO, §jtjudmdjd o kOBd 3



vOBdz 3.4. 1O0GO®Rjlter, BfLjHjdvshd] ©OLBjtE hdWls

) OOy Iste {fdmOded J

cex ydmdzts, tftcjHjdvshjj,
ZO HJOGtOddi Isj Mmils B
SlsdetsmdlIsj dz dets tcOL d3j tc(
TdzO 50% B EdzOM H,0 %0 .d55 d
Is. H.

cex . axis t OL d3j t6 L dzOygJ dzd 2 dzO
cex.

cax . lab [ OL i)t A sthtf qEfPw i3 §
cex.

cex.main t OLdBBj e L OGsdzise § =X, § 1

cex.sub t OLd3j .6 § SHL OG tsdzts 9 €es.9

1 0fteddzd 6, dz0O oMjr HJOGCELORBBOR, MtsL HOdzdz" = f sMdzy €
par(font.lab=3, cex.lab=1.5, font. main=4, cex.main=2)

o 1.5 wOeDfdsi jyjd {8 EasdyOdds, (i dmd ]2
BkHEls 9 HoO ©OLO Stkfdaid, uUuddBZ 5 Ed@sdzyOdeds, d J

vsOBd&Zdyo® 3.5. 10ttOd3jIster, SftejHjdvshdj Mmjdkd22Mmlse ts,

] Ot Odij ste {1 dMmOds] |

font y g slstsudfistg HY e § Is H
Isj CipB @G Octa OB " Yydz' 2,
2= sdzzy dtedz” 2, 3=Cktf
Cktemde, 5 =Mmdd3e tAdebg. ( 9

font.axis ZtedWlils L dzOyd dzd 2 dzO s

font.lab ZtedWlils Hdzv fsHfdmy 2 f{

font.main ZtedWlils HdzW L Ocisdztso € 59

font.sub ZtedWlils HdzvW fSHL OG BBdzis 9

ps tOLdi3gjtc ssySd o htodWls
BdA3)

family #4jdB3i 2Msets htcdWistsea . d
i serif ,sans d mono.

tOoL it d MIsddzr "tedWlsO EMsOdtsadls! fetsMists, HJ dzts f
Clsts { toctdsd fif AsdsHsgR3Z ,  ylsgerif 5 lsans GraopqLddpjd Mdls sIs Emistets?2 Mmls
ff sWindowsmonotsls tsB tc © § OFTIChyurierNew, serif T ¢ OKT TimesNew Roman Osans i
C OKT Arial (TTtsB tsL dzDoapOypdsy Mdzd o' bEHBodzj soatstej dzr s®Cdd3 tsis
htedWisso, Ists diisy jlsi dMmf mdidyEsewif' Ols!, fubBis@d3] Isitts's dldsd @
tejLEdz SOO. [ Mdzd o dzgj EZHBodzjlsotstcjdgr , o Od3 dzlzy dzs
Windowse r  diitsy JIsj dzOL dzgOyOls: 1 Isd Mt sviedowdsdntd o i O tif tdedddz jtf tds
fsmdzy o f sdzdzj dedw € sd3OdzH '
windowsFonts(

A=windowsFont("Arial Black"),

B=windowsFont("Bookman Old Style"),

C=windowsFont("Comic Sans MS")
)
or MBssy jIsi AMBIHEEROL selzOlsd Odzd v MmJ a3ds Bydroy Ojtcd W stso . |
par (family ="A") dzOL dsO Y ded W Is Arf et tBOBBd 2 CH 3.2 9o Ol



ftoddsdte dL d3j dzj ded v . f ©OEO@IBd Is jo 5o dzth ¢5© dpdndiovsFoni)s 6 Grades Isy@fjv|
Is tsdz! € WindpwsH IMsed M sdz! L 22 Is;quaatzmmfa(bsls dzd J4

[ Mdzd HdOG OB Srptsc2efosEhdziptdz”  Lod3j dzd Is!  fj d3f 2
htedWisseo MteOo dzd s j dz dz@DlﬁqtdrﬂfmslsjB L 212 devgmes(pstRipmg) &z

Yylstsr kL dzOIs! , C0O0CdJ h ted Wpdf(filesd O dnyplds.pyk 2" dzr , cf ¢ s d3C
family=" dzOL 9 Odzedj _M"tedWis®B"™ ML HPE&EY W ERERPERGYE sdz@ L 22 1s
names(postscriptFonts()) d postscript(file=" myplot.ps ",

family=" dzOL 9 Odzd j Mted ¥ l&® yls d #)j tct©Oded@? dedzv  sdzzyj dzd WV H C
dde stedzOydd .

3.3.4. (OL&Bjte’r HJOCLORE d fsdj?

1 0Ctsdzj y, By dets sftcj e dzf s stz B tedHfOREOG f Otc Od3]
s OB dz. 3. 6.

sOBdZdyo® 3.6. 1 0LORjIster HAdzw tftcjHjdzjdedw tOL d3j totso

] Otc O3 Ists JfdMmMOdzd J

pin t OLdBjtc HJOGtORAR (M d
HE 2 dPPL HE 2 d3 31 Bd 6. B

mai ydmzso 52 o j §RBRtsteOL o3P,K
GHCf dzgd L, dzjots, o jtenm,
HE 2 3O~

mar ydgmzsces?2 9oJ CIsste, L OH
GHCf dgdL, dzjets, o] tcn
ydqmdzy Mmbess ) 05, 4 458 d
+0.1.

s B3O dzH O

par(pin=c(4,3), mai=c(1,.5, 1, .2))

fsLY Sz ML HO9 Ols! HJOGCtORRWRT tOL d3j tetsdz 4 HBE 2RO o h
pjtalk d MddLkz 8 tSHdtskkz HE2d@Bz, MdjeoO® 0.5 -HE 2 KO
tczCtsosHMmMlsoats s dOMtets2C ] OO stese fsdzj 2 s ¢ 2
http:/fesearch.stowetisistitute.org/efg/R/Graphics/Basics/mamal

o021y dMmfsd Lkzjd3 aMmMji OLOMjIster , Colstster jJ 3F
dzO0" ftotsmists?2 tod d3j te. ltcjHMIsOo dzj dgdzr 2 dzedyjJ ftotscteOd
fsCOL Odedz" /. dz© ted M. 3.

 ectleOBBd 2 StH 3. 1. RMIGd Lo Oddj cwOWdyjmedan
Hd OG0B

dose < - ¢(20, 30, 40, 45, 60)

drugA < - c¢(16, 20, 27, 40, 60)

drugB < - c¢(15, 18, 25, 31, 40)

opar < - par(no.readonly=TRUE)

par(pin=c(2, 3))

par(lwd=2, cex=1.5)

par(cex.axis=.75, font.axis:3)

plot(dose, drugA type "b", pch 19, Ity 2, coI— red)

par(opar )



4 d2Oyodkz© o ootsHdIsj HOdzdz" | © odH] o]jCIststesa, L Olsj
(ystsp™ disy dets B" dzts o sfMmlsOdzso dls: dm ftSLHdz] ). 17

CteOWdSd Brdzd 2 HE2RBO o hdteddze d 3 HwE HBD dcOarOmns s
mMddoakzr 1. 5 Cwkfdzjd, UddB s EBSYQddsh.d osds ykdd e C
75% Bls ttOL d3j tc O Aldsi dg dpssiz O 4. j tco " 2 cteOWdSE M L Of ts
flzdS sdteds” &3 dzd ded W d3qd . | Is ts'tejis 2t & dpEPUANER S Dftpd dedfdzd § . L J d
1 0C€tsdzj vy, o' otMMisOdzOs dzdo OjIlsy dMraBHAd §j ctOWduyd Mm¢

td®. 7. [ ddej2de 2 cOVde L OadmdEshmisAdBe 0¢ydd §0Oyd
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’ 10
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r’ n A} % ] J}
< 8 D) 2 /
= p 'E o )
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dose dose

[BtOIdls] odzad BOdedj 2O Ists, Ylsts 1 Otcpady) Iff te'd d3j 02® i @ dgelz’
sBsddE cteOW JCOdR, O fO0LOM) Ister ,plotddp L dz® ju 3 fiphdzo [F ¢ ks o Hzlz ztc
fisslse jlsMisozs h jes COY dCO. I shisktejos &O ttdfh. 3.7
CtcOWdS s dzjls LOGtsdzsaCtsa, o jtls@PFOQdznytes] L ©igE zn @z Is

Hj2Mlsedw Hokr dzj COteMmMlse. 1 SHYdMd B MW sy j KB
l MdzjHks "N jdg 6OLHjdzd & Hjtj2H]jd3 ¢ d&OMmlstes?2 ¢
LOctsdztse € d q fsHfdmd) d tMmj2. dylstes 'ddi tsdzGdyly! ceacOd

f OtcOd3j stcOR ,help @ardeg” dzd Isj o

3.4. [ sBOodzjdzdj bkjSMsO, dOMbEs2C0O §OWLOK] stets

[ v Rdzscdn cwOW dyujMSdn Wk dC w2, histr faxlas @ & s 2 t3ts 5 jiztz
Codzstesdz  dzj IstsdpO%®dyd ts@shyj fgAsd Y § OOk stetse i) 2
fsBsh d ftedo jHjddztsets dzdy | fosctOBRAEESes ¢ Kmad) By d
fsHL OC Gubd SKsH Y J@ap ,@dhj)2 O KOCyJ] L OHOL! HJW@HOL 5dz
ylim ). Likidz' sOls ftej HilsOo dzj dz dz® tedf. 3. 8.



coI— 'red”, Ity 2, pch 2, lwd=2,
main:"CIinicaI Trials for Drug A",
sub="This is hypothetical data",
xlab="Dosage", ylab="Drug Response",
xlim=c(0, 60), ylim=c(0, 70) )

tdfm. 3.8. [ ddzgj2dzr 2 ctOWdS L Oodmd dzwfpls d Ote js@Asg § ds d3ff
fBHLOGtdZzso S sd3 d BsHdWdydtetse Odader d@gd tMmw d3d
Clinical Trials for Drug A
E_
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£ g- &
[ =1 ¥
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o !
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O Fa¥
& - _.a”
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_"D__
I I I I I I I
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Dosage
This is hypothetical data

{gwiss g, dj ofmj cwOVNdquimed) Wkdlydd ftLotdsl
By dets B dzv s, € O@a Ode' Haew WPBEA o MifMiseo s h j 2 WEDS yd
LOGBWizso s, BMJ22, dicjdH d IsjSMmlsser n OdedzslsOyd?2

Colsstsf gMOdzr o 1 Istsd3 tOL HJ dzj .

lted 3 yode§ jslstste™ | cteOWduimMedy WekdeSydd'r @ sihtsdsts @20 H i t
fsHf dmMd dzO0 [HIY CogcfcmO dgigEDd-dzts d L BMSIFALSENO®SC &K PdzOPL Otcc
¢ s d3@ldar () d dazhr ()

3.4.1. 10ctdssSd

[ v oL dsjoejsdiafs € so daDts m i @ik Rdsgided (). A st B0
d 4 tod dig @f]ad: W

title (man="smMdztso dzts?2 L OG stishHifisEH L O sdziso €
Xab =" sHf di! _§ &, tyad="fsufdn' _{§&) shd_



JteoWduimedd fOttORBIlter (sOSCd) CO¢C tOLBjte d Isdf
LOHOI! Wedyddfted i3 ez, OZRUAS 2 K SECH SLOotsdV jls {5
CteOMmdz" &3 L Ozt S tsd3, Mddzdd3 fsHL O sz S tsd3 d L J dzj
Bjdz Mj, Ui s EZRtsdyod:® :

titte(main="My Title", col.main="red",
sub="My Sub - title", col.sub="blue",
xlab="" My X label", ylab="My Y label",
col.lab="green", cex.lab=0.75)

h
dziz
J d

3.4.2. [fd

I Bj fMsts tMj2, MSLHOsOj & 7 &0 HJOGCLOBBOR 5 k& d&isdy

Ef8d3§zbmédzg;' d myazisz() L £\ sicH@RISydy § ted @BPOEOEEEE Olzs o ¢
B . . .

axis(side, at=, labels=, pos=, Ity=, col=, las=, tck=, ...)

sOBdz. 3.7. 1O0GO®R ' M2

] O Odij Iste dMmOded J

side ©0O, Gi®jHj & ENOW,
OBl tdfse O! &

Jton, 4=ftcOo ) .

at Zsos?2 o Clktste, CBlg

s Jdzdd HJdzj dzed 2 dzQ

labels ssor 2 9 jCItste, Cf

dfmd §sH HjdzjdedWd
OHOdz, dMmftsdz L z¥ Ig

IWH_S(‘D o =

— gl ook
l‘n:h‘sh

mg.~=u:~=n-< W I X%
~—

pos stsistGHc[dzOlsO sid (s J
mMd, o Ctbtstotd fj aC

Ity

col dzddzedd d Hj dzj dzd ?

las Jddd fsHidmi2 H

o j den € b dzv o dats) .

JIs

dzts ¥

dztsh j dzd ©=f © tc®firdzj (z' dzt

74
tck ddzO Hj dzj e COBBG s
Hdzd dz@r HJOGtORB (
sL dzOYOjls ftsdztsy jdedj H
e OBS d OO G te §f tsdztsy d 19§ ¢
odzzlstced ttORBC JdiBlHOPEKGI
HJ dzj dadiRj,Is €10) ; L dzOyJ dz
10.01.

d—|dNG Z>C T
<N =Y

(e) {MlsOdz de" § cwLOWJyJMmed

SSEGHO o' MO MtyLcH G jsldsjo tetOfpd], lis fifgPrisdzte dzis dzdbl § dEE dZ PO ¢
Cte@PWJ MEts2 WEdCyd) 2 o' f)elesdalSEicdso@pvdzY joldc ezl j Hdgdsdzd
(HOY ] twOikRSEkZz otCttkzée HJOC tcOddframe jplodzdTRYB. dijic ¢ Hztsix] Casd
xaxt=gnaxt =Bdgj d¥ s s xigyismQ@ dzd nstsilse j IsMmise j dzdzty dfj g P
sMisOjlsmw) . 1tede jHj dede" R4 Isias| > figefiz fpdsStsasum @iz Bz @ls[ U ks,

Cslstster 2 H) B3sdeMistedtclzjls ftedd3j dej dzedd oMmi - Otec kzd3j dzls s
Coltster 2 fsdzzyojlsmw o tojLikzdz sOIsj, ftojHMISOo dzj dz dzC



tdm. 3. sHd@ROdd shj 2

An Example of Creative Axes
ju| - 1a
x © i'
Il ||
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- i y=10/x
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o3 A . EE
._cd
o [m] - 25
= r 2
o o R
= - -0 . F 14
Ho—a L ER
1 1 1 1 1
2 4 B 8 10
X values
l cseteOdgazdz” 2 StsH 3. 2. lwddidte dzOMstes2Cd f OOy Istets
X< - ¢(1:10) AusLHOj] B HOdE j
y<- X
z< - 10/x
opar < - par(no.readonly=TRUE)
par(mar=c(5, 4, 4, 8) + 0.1)
plot(x, y, type="b", Avejddude 0j &3 § t5dzv
pch=21, col="red",
yaxt="n", Ity=3, ann=FALSE)
lines (x, z, type ="b", pch=22, col ="blue ", Ity =2) A [ B Oo dzW j &8 oz dzd ¥
L Oo d f dldifstins d
axis(2, at=x, labels=x, col.axis="red", las=2) At d fnbsjndg
axis(4, at=z, labels=round(z, digits=2),
col.axis="blue", las=2, cex.axis= 0.7, tck= -.01) Ay sB Ootizts § fi3ff fd
sJ €Mmls
mtext("y=1/x", side=4, line=3, cex.lab=1, las=2, col="blue")
title("An Example of Creative Axes",
xlab="X values",

ylab="Y=X")
par(opar)



Hj2YOfm 90d kyj Ld&OSEE §syldsot]S €s@o dasdne djy G dzHse
mtext () .s sdR3Opt @ ZOYJdzOj s § sMmistetsj dedj detsos2 HJOG tc O3
CsiOlize f), o' Esyjlsj HEBOodls! dskyj BHEOY thad BEHj 2 -
HGOGLO®RE] . 1O0d jhji fdhjlshw ndifffjc dd . L4 040 st 2w Idds @itz
HfOCEO®RE] JLGBEOL dl! to] OCPBAN“E diCanpoltj (tztizD Y dz0, dzj B B & fr
©OL &Bj " Ok! IsjCMls &0 fsd"? HJOCLO®RE . §IlsO litekQS ydw
Btsdzj ] YBHtosBdts tcOLBBtOdZO o cdkzOoj 11.

Il M sdi3sc Ols j§ dz dgOj sy eked dzd W

[ BOIsdIlsj o dzd d3@e@ediiH dd@®@ dIsi®O,~ , yl€tslstste” § of MtsL H O Odzd
sfdesodz" j] HjdzjdedWw dzO tsMwah, des dzgj B' dzs o ff sdBtsc Ols j
oM sBsc Olsj dz! dz" § HJ dzjldzdimy idimopiets ok )M s d2f GIsigcl)O

4 20 yO dzO Ik fMls Gagisea()d,Is j4 ifdk jolss M j dzgj MHJ ZOdzd { ssEts
 sBOo dls! oM BScOIsjdz dzf § HJdzj dedw sy dets fted f 5B

library(Hmisc)
minor.tick(nx= n, ny= n, tick.ratio= n)

GHNKdny T ydmdzs ddzlsj tco Odzse, dzO Ctslststets] dzzy dzts tcOL B d Is
sipdd offkstlse jlsMise j dzdes. v jSkh ks Hozddkz sShdsed 5 HJ
par ( fick 0) 1 0O0ftedd3jte, f§tcdojHj dedz 215 Ldpdtsidp™ Jif ldc SHE HeBO@RFpATEY 19!
oM sdissc Ols j dz dats Ji s dejdipdizi o dgi WsH & dz0o ® e s B Ols j dz'
ts iy

minor.tick(nx=2, ny=3, tick.ratio=0.5)
[ Zd 2O L Isdr oM sdiisc Olsj dz! s ~H dadj dzj das(fid dztinesdy IsHO o HY jlsdz j5 d2d

dMmy sazOdatfif siBsc Osjjdz dlf & ftedo jHjdz o MdzjHk®hjd tcOL
3.10).

3.4.3. [fteds j dzddadd

ANEzdzC gidine () fteddsj dzv j Isfqw Hdzv HisB OO dzj dedVv Y stedz" 7 dzd d
fted sy daj dedw I[sOSC Bs59:

abline (h=L dzOyJ dgd =L dzOyj adz)f j _

ltod fosdshd {ss2 WekdSydd koS
Isdfy d hdteddzz dzddzed?) . | Oftedd

abline(h=c(1,5,7))

Bz S L OHO9o Ols! Hie

b q dz
I CsROdzH O

J
tQ 1
HEBOo W jIs d&z0 HJOCELOBBE cokdL tdils Odz y jL dEQfuditiaddz -

s 5 ¢ HCO SCEARO dzh O

abline(v=seq(1, 10, 2), Ity=2, col="blue")

ML HOjl o jtldCOd d j flkdeClsdtedy j xigd dadfigo udzcatbf i, 16 &
) e eOdRBd 2 SH 3.3 MeHjtydls Cdedtm tzy Hdz®h j 68 OF t
&j C OdlsoOfs bdz sOls S OL Odz dz@ tedfy. 3. 10,



3.4.4. [ jcéjdHO

SSEHO dZ0 HJOCLORAR] GtojHMISOo dzj dets BtSdzr N J] GHdzsE s d
dzj 6 dZH O fBSEOjIs kL dOIs!, yYlsts dqLBKGOYOjIs COxWr 2

[ JejdzHE @y dz® HERLOBORBE f tcdlegfnd I gtolZR S 4 df tod d3g
sSO¢ 5o :

legend( location , title , legend ,...)

t OMf esMisteOdzj dedz" §| Oteclzdzj dals’™  jtoj ydmdzj dz@ o IsOB dz.

vOBd 3.8. O¢tddgenddzlst WkdzS ydd

¢ 66z d3d Oded 4

7 d

bh jMmise zj s dzjBiSots 05 fQay Hig fdm(fiss  § & 2y |
JOCEOBE] . [ tsLdsts tE@zOM®Is ' o j R dzj ¢ &
Sy des M sd L tweadis !(1) € s GO delsls 5 ) dzlz y
dmfsd Lezjlkj & hSk, ylkss' S OL Ols!
SBSL ZOYOIls! { sdwey] dEBskgc f dotojp & -
( o dzdhotiomleft (o dzd L & lefydzj @) 9 O) |

topleft (o j ez, 900 (Mo j JetBphght ( Mo j &5 &, MY 4
right ( fY tgBodtayight ( fdzdL & f)as@ro Op  dj dzdezl
( Mdzd o" fteddsi dg¥ s Hdessyddzs {Hds@CRy &
dMisd Lo Obitet fFOWOBESEE, ylsts' Ek¢d
HEdY S Sl ©OL &0 HJOCLOdd ) dky dat

. |
location 18}
H

{

title G j S Mistso OWzON DOSE]G dzj G j dzH' ( dzj BB W L

legend v CMmistsor 2 o jCIstste ) AcOdgrjvdeHso.C 52 L

é rszedy Otebkzdd dzlsr . [ Mmdzd dzi 6 j dzH © 16 C
col=d ftcdojHdIlsj ojCltte M dzOL 8 Odzd W 3
sdfr Mmddse sdgmh=d HSCMedilsidlsy o4 btk
{ Mdzd dzj cjdzH O EC OL " a@gsl b dfd@y jdezd W dd
My sdzlwdz=2ledly = o jSlstste L &zOyj dzd?2 N g
[ dzv Istsegts ylstser o9Cdzs ydils* o dzj ¢ j dzH Iz
ftoeddg dg¥ j Isfpw  Hdzw MmilstsdzB yOlsr 7 ddzd € td
fill =d ojCItste Mts L dzOyJ dzdvw d&3d Yo jIstse .

rtezedy twOmf tetsistc Odsj dzdegend @t ¢ ishtly) Gdsd § W thGSEYaf Y Is W s dzO
cex (e OL o) to téxtj Scjls(OY o jdls [j EMiz@k . dstsy dzts 6 OMY sdztsy o Is ¢
o jtolsdC Odz dzs ff tod hpirdtTRUE Ovclstzrllj difst®dzlz yd Bs o tebizis F BO B
dzj ¢ j dzH OR helplgger@)ls j [ MtsB j dedes d deW stedBOIsdo dzr ftedo j v d
ftoddd ter .

[ O 021 wOMmMBsldd ftoddkjte M dhMifsd L s Oddj &3 d
CtsH 3.3). [r odtso! dMftsd L]k dumsicls Wiz zSlysiBEz oSt
)l sdzeydeh d2 My cwOWdS ftjHMsOsdzj dz dz0 tdfm. 3. 10.

) ECEOBBd 2 SsH 3.3. usishlsOsdjddj WBABSYdd §Oyd

dose < - ¢(20, 30, 40, 45, 60)
drugA < - c¢(16, 20, 27, 40, 60)
drugB < - c¢(15, 18, 25, 31, 40)
opar < - par(no.readonly=TRUE)

par(lwd=2, cex=1.5, font.lab=2) Ave jdzdudd @gagzdzd d, ©OL i3j t6 fd d3
fsny dmd 2



plot(dose, drugA, type="b", A usLHOGE @& ¢

pch=15, Ity=1, col="red", ylim=c(0, 60),

main="Drug A vs. Drug B",

xlab="Drug Dosage", ylab="Drug Response")
lines(dose, drugB, type="b",

pch=17, Ity=2, col="blue")
abline(h=c(30), lwd=1.5, Ity=2, col="gray")
library (Hmisc) A i1 sBOQoftepdgj yzlssyde j HJdzj dzgdv dz@ MW A
minor.tick(nx=3, ny=3, tick.ratio=0.5)
legend(“topleft”, inset= .05, title="Drug Type", c("A","B"), ArsBOo dzv j &3
z ) dzts asdg'tsj. dzO y 4 dzd W
lty=c(1, 2), pch=c(15, 17), col=c("red", "blue"))

par(opar)

tdm. 3.10. ¢dedeslsdtetso Odzdep Mis§ sMisOo dzj ded j dzj € OteMls
Drug Avs. Drug B

o
w
® 1 |Drug Type
— | = A
@ 3 i A- B
S u A
2 8]
o _ lg—- 1
o |
| T T | T T | T T | T T |
20 30 40 50 60
Drug Dosage

) sylsd ofMj §OLO®R|lier cwOWJS O,c kst jBH fids O sqdzjdglpddig cig  disC
CsBOdH, GfdmOdde & o 1CsAs skl oijlz.h I lso i) tsdzdggdetadsjts 1
G SBOBSHAB & OOk siess. ) shdjHdd?2 kdf Oddeslkdiss
COMmmdsistejls! , {Ists Hise Om@) ted FOMzj S & HEB B ORGP, A 5

3.4.5. ¢ddzslsoydd

vjCfls Boydts HsBOo dzWw s 20 Heft® ¢ d Qe . § & db dgRes®" g ©
fsLotsdY jls fdjMisdls! Isj ¢ flsmtexthl ketOd d3i § @ tsO dgdi’s,fi O da
Uil 8j 8 ftdj?2 HEO Oy dzj ddsite HO0C o '

text(location, " IsJ € Mispos, ...)



mtext(" IsJ ¢ Mlsside ,line= n,..)
yomists dmftsdz! L z2j 3" § Owelzdgd dzels' fJjtej ydmdzj dz o I[sOBd

vOBdz. 3. 9. ¢tcc lzdextQzls gmtextr W zdz¢ yd 2

AlzdgC yd© {fdMmOded J

location ] sdztsy § dzd § d3tsy dats JxgyS OL
CssteHddzOIs. Rdzd Y4 Isd
2O HdOGcttOddsd o ddzlsj t
fseshd B3 h¢d, ECOL O9
f tsdztsy [paddrv (1)

pos l sdzsy jdzedj Blsdesmdlsj dz!
ftcjH" HEh &3 f Ofg@dsyiB fc
Mmdzj oi@o j3ch g tc @adf. o' M
ZC OLOdzd L dzOygd dedw 1+ Ist
sOC Y] dMmf sdz' L dbfeeDd Is=( off
ftotsyd dzlsOr sIs h dJted dz

side LEOL " a@UsQC 3 f sdzy to
G H Ji dalf 3 q&i fizj o &ijo § tor ME] J
ftcOo Blted 1§ sdihlifie Ok
By &t R jGds ‘s S d

(d20yddzOw g 0, Bdzd > O2
v OCyJ sy datj =K @ Ols

9" tcOo dzd o Odzd/tzd ¥ ] dglr o &
ddaflj =1 Hdzv o' tcOo dzd 9 Odzq
9 jtcf fpje®p sdBz C O

rteedj yOMmbsts JMY s lsclx]ay dfonO te ¢ bl dzlff totg G L dizij teddf,W Yo §
Msddzv htedWilsO Mtstslse j IsMise j dadats) .

Az dzC tedtv() SBT Yydes dMysd LEzjlMy HdY ke, yEss'’
Ylstse™ HBBOadYlsd mMdH.tcqcidigie n SHd d@3s S OL Ols'  Hysdztsy j dzd J
CststeHddzOls, d MO wOBf hisbxPiobirbl GBlstsd dOHY df
gqizi s BHdZOStSo kY Haddkz. 1d%4 fttdejHjd ftedd3jte,

attach(mtcars)
plot(wt, mpg,
main="Mileage vs. Car Weight",
xlab="Weight", ylab="Mileage",
pch=18, col="blue")
text(wt, mpg,
row.names(mtcars),
cex=0.6, pos=4, col="red")
detach(mtcars)



tdfm. 3.11. lwddkite HJOGCLOBB tcOhjimileaghsly ¢ b PG id dgd df
weighhfy § sHY dMOdzsds i3 ksyS Odid ( BOwS O &Oh ddz )

1 HY Mdsr dzOdzj Mdzd d2O0 HJOCtLOBRBEz tOMn tH WsBAER] af®teds CL O
Oo Is s B § t gz B Is O @ dzjs RaB'AR] ymtcars O azldzzE ek () d M Sdz' L s OdzO,
HtsBOo dls! dzOL 9 Odzgd¥ RBOWSE BOMNddz MftcOo O tsls © @z deg ?
l OLBjtetsdz 5 ZdhisdzyOdzeds d of Hjdzj dz@ CteOmMde d3 yo jIs

l ¢Oyjfmkse obttset ftoddjtcd® ftodo jH,jd ftetsc tcOdid
Hi BsdzmistcOydd tOLder = MjdBi2Mlse hicdWistse :

opar <- par (no.readonly =TRUB
par(cex=1.5)

plot(1:7,1:7,type="n")

text(3,3, "Example of default text")

text(4,4,family="mono","Example of mono - spaced text")
text(5,5,family="serif","Example of serif text")
par(opar)

tdLbkd O, f§ tsdzizyj dzdz’ 2 Wiadowst j fetON @ is@alzts®0 mMigdnfis.j d3j . 1 2
par () f tod A3 dzj dzOj dzafiig B’ EBOL Bjtc htedWIsO HdzW Btsdzjj EHC



