O&nyieg xpriong tou R, uépog 2°
EAANVIKG

Av npoomnaBrjcoupe va ypadoupe eAAnVIKA i va avoléoupe kamolo apxeio deSopuévwy e
€AANVLKOUG XOpaKTAPEG 0TO R, pUrnopet avti yla eAAnVIKA va S0UHE AATLVIKOUG XOPOKTAPEG E
TOvouc 1 aAa kaAAkavtlapakia. Tote Sivoupe TV MAPAKATW EVTOAN yla va yupioeL To R ota
eAANVIKAL:

> Sys.setlocale ("LC CTYPE", "Greek")
[1] "Greek Greece.1l253"

H amokplon tou R (pe umAe) emuPePatwvel Tn pUBULON TWV EAANVLKWV.

NAaiolo Ssdougvwy

To R Satnpetl petproelg péoa o€ Sopég mou ovopdlovral «mAaiola dedopévwvy» (data frame).
KaBe mAaiclo SeSopévwv MepLEXEL Lia 1) TEPLOCOTEPEG UETAPANTEG.

MNa mapadelyua, ag kataypdoupe to dUAo Kal Tnv hAwkia Vo atopwy, Tou Mdvvn KoL TNG
Mapiag, og éva mAaioclo SeSouévwy To omolo avaBETou e o€ pia PeTaBAnTr Ue Ovoua atoma:

> atoma<-data.frame (sex=c ("M","F"),age=c(21,22))

Me tn ouvdptnon data . frame opiloue éva mAaiclo dedopuévwy. ITn cuvaptnon Sivoupe wg
oplopata tig petafAntég mou BEAou e va epLEXeL To TTAaioLlo, SnAadn sex (bUAo) katL age
(nAwia). Ze kaBe petaPAnTh SIVOULE TIC AVTIOTOLYXEG LETPNOELS, WG aKoAouBia TIHwyY
(XpnolomouwvTag tTn cuVAPTNON C TIOU ELSOUE OTO MPWTO UEPOC TWV 0dNyLWV).

Av BéNoupe (6ev elval UTIOXPEWTLKO) UIMOPOULE VO TIPOCOECOUUE ETIKETEC OTLG OELPEC TOU
mAaloiou yla va avayvwpiloupe ovouaoTikd ta Sedopéva:

> rownames (atoma) <-c ("I't&vvng", "Mapia™)

Twpa pmopoUpe va SOUE Ta TEPLEXOEVA TOU TAaLsiou SeSopévwy atoma:

> atoma

sex age
T'i&vvng M 21
Mop {a F 22

To R pag &ivel, o popodn mivaka, oAa ta Sedopéva Tou mAatoiou. Mo va e€eTdcoupe tn doun
Tou MAaLloiou UmopoUE VO XPNOLUOTIOL|GOULE TN oUVAPTNOoN str, n omola pag divel
TIEPIANTITIKA TO 160G TwV 6eSOUEVWV KOL EVOELKTIKEG TIUEG Yot KABe oTtAAN (HetafAnTh):

> str (atoma)

'data.frame': 2 obs. of 2 variables:
$ sex: Factor w/ 2 levels "F","M": 2 1
S age: num 21 22



TNV MPWTN CELPA TNE ATIOKPLONG, N CUVAPTNON Str LG EVNUEPWVEL OTLTO atoma elval
mAaiolo edopévwy (‘data frame’), To omoio mepléxel SUO «MAPATNPrOELGH

(obs . =observations) kat 600 «peToPANTECY. AéyovTag «TOPATNPAOELSY AVOPEPOUACTE OTLC
OELPpEG TOU TAaLaiou, evw Aéyovtag « LeTOPANTEGY avadePOUAOTE OTLG OTAHAEG.

2TIC eMOUEVEG SUO OELPEG TNC amokplong Sivovtal ol mMAnpodopieg mou adopolv os KaBeuLd
MeTABANTA EexwploTd:

H mpwtn petapAntr ovopdletal sex Kal eivat Timou Factor, SnAadn «mapayovragcy.
AuTO, otnv opoloyia Tou R, onuaivel OTL MTPOKELTAL YL KaTnyoptkn LeTaBAnTh. MepthapBavel 2
«emnineda» (Levels), dnAadn Vo katnyopieg, oL omoieg ovopdalovtal “F” kal “M” (yuvaikeg
KoL Avtpec). To “F” avadépetal mpwTto S1OTL To R xpnotpomnolel anod povo tou aAdapntikn
oElpa yla tnv avadopad oe katnyopieg. H oelpd meplypadng tng LETAPBANTAC sex
OAOKANPWVETAL E TA TPWTA oToLXela TNG 0TAANG, SnAadn Tov aplBuod 2 (avadépetal otn
Seutepn katnyopia, “M”) kat Tov apBuod 1 (mpwtn Katnyopia, “F”). Autd pag A€gL OTL N MPWTN
oelpa Sedopévwy eival tumou “F” kal n 6eUtepn TUMoU “M”.

H 6eltepn petaPAnti ovopaletal age Kal eival Tumou num, SnAadn «oplOUNTIKA»
(numeric). Auto, otnv opoloyla Tou R onuaivel OTL MPOKELTAL YLa TTOOOTLKY HUeTOBANTH. Agv
xpetalovral AAAeg SleuKpLVIOELS, KABWE OTLG TTOCOTLKEG LETAPANTEG T VOUUEPQ Elval
autovonta. H oelpd 0AOKANPWVETAL LE TA TPWTA OTOLXEL TNG 0TAANG, SnAadn Toug aplBpolg
21 Kal 22, oL onolol avTLoToLXoUV TNV TIPWTN Kal Tn SeUTePn oelpd SeSoUEVWY, avTioToLya.

Na Bupdote OtL ta Katnyoplkd dedopéva oto R ival tumou factor evw Ta MOGOTIKA
S6ebopéva eival Tumou numeric.

Onwg BAémou e otnv andkpLon TG cuvaptnong str, mpLv anod kabe petapAntn epudavietal
€va 6oAAGpLo ($). To cupBolo tou SoAhapiou oto R xpnoluomnoleitatl yla va SNAWVoU e
OUVKEKPLUEVEG LeTAPANTEG HEoa o€ MAaiola Sedopévwy. ETol, yia va avadepBol e oTig nAkieg
(ueTtaPBAnth age) nou Bplokovtal péca oto mMAaiolo atoma ypadoupe

> atoma$age
[1] 21 22

evw yla va avadepBoupe oto dpUAo (LetapAnth sex) ypadoupue

> atomaS$sex
[1] M F
Levels: F M

TNV NepimTwon TNG KATNYopLKAG LETABANTAG TO R HOG EVAEPWVEL KOLL YA TO CUVOAO TwV
KOTNYOPLWV TOU TIEPIAAUPBAVEL ) CUYKEKPLUEVN PETABANTH.

Amopovwvovtag TIG LETAPANTEG UE AUTOV TOV TPOTIO, UMOPOULE VA TIG XELPLOTOUE WG KOLVEG
akoAouBieq. Ma mapadelypa, UTTOPOULE VA XPNOLLOTIOL)COUE T CUVOPTHOELG Ao TO MPWTO
MEPOC TWV 08NYLWV yLa va uTtoAoyioouie To aBpoloua, To TARB0C KATL

> sum(atomaSage)
[1] 43

> length (atoma$sex)
[1]1 2



Ma tnv eneéepyaocia dedopévwy og mAaiola, To R pag divel tn ouvdptnon £ix, Pe tnv onola
poG epdavilel éva 181k6 TapaBupo oTo OMOoLo UMOPOUE VA TPOTIOTOL|COUE i va
npocBéoou e otolxela og éva mAaiclo SeSopévwy.

> fix (atoma)

IR Data Editor M =] B3
rov.hawes | sex age var4 vars

1 |Miévvneg it 21
2 |Mopia F 22
3
4
5
6
7
8
9

10

Otav teAelwooupe tnv mpooBnkn n enefepyacia Twv otolyeiwv, KAelvou e TO €L6LKO mapabupo
pe KAk oto X (mavw de€La ywvia) kal n LeTaBAnTh atoma EVNUEPWVETAL AUTOUATA.

Fpadkr) apouciocn Ssdousvwy

To R &LaBétel mMOAAEG GUVAPTAOELG YLa TNV Ttapouciaon Kal AemTopepeLakn) e¢€Taon Kal
avaluon twv dedouévwy pag. Ag utoBEcoupe OTL £XOUUE TTEVTE UETPNOELG VP OUG EVOCG ATOUOU:

> alexh <- ¢( 1.85, 1.85, 1.81, 1.82, 1.83 )

H petaPBAnth alexh mepléxel pla akohouBia mévre aplBuwv. Me tn cuvdptnon table
(«Ttivakagy) umopoU e va PETPRooUUE TIOoeG dopEG epdaviletal KABe Tun:

> table (alexh)

alexh
1.81 1.82 1.83 1.85
1 1 1 2

AuTOG elval évag amAog ivakag ouxvotnTwy. BAEmoupe otL n T 1.85 epdaviletal 5Uo dopég
EVW Ol AAAEC TLUEG amd pia dopd. H T mou epdaviletal Tig meplocotepes bopEg ovoualeTal
«deomdlovoa» (mode). Av n kaAutepn T €Ryatvel pe Yndbodopia, n deonolouca sival ekeivn
miou Ba k€pSile Aoyw mAsloPndiac.

Tnv mAnpodopia auth pnopolue va tn SoUue Kal ypadlkd, Le TN cuvaptnon plot:
> plot(table(alexh))

To R avolyel éva véo mapabupo yLa tn ypadLkh amelkovion, oto omnoio epudavilel To €N :
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ESw BAEmoupe Eva pafdoypappa e To UPog otov 0pllovTlo atova Kal To ARBog Twv
avtioTolywv HETPROEwWV oTov Katakopudo. Kabe pétpnon epdaviletal oa pLo ypapoUAa mou
¢dtavel og UPog 1.0, evw oto UPog 1.85, mou undapyouv Vo PeTpnoceLs, epdavitovral Vo
YPOUUOUAEC N Hia mavw otnv aAAn, kavovtag pali pla pakputepn mou ¢tavel oto VP og 2.0.
AUTO eival éva SLAypappo CUXVOTATWY, TIOU pag AéEL OG0 ouxva epdaviletal kabe aplOudc.
MrmopoUpe va KAAAWTILOOU UE KATIWG TN ypadLKr) aTELKOVION, TTPOCOETOVTAC ETIKETEG:

> plot (table(alexh),las=1,xlab="Yyoc", ylab="Ap16udc perpnoenv'")
H mapapetpog las otpiBel tnv apiBunon otov katakopudo afova wote va Stapaletal 6pOLa,

evw ol dUo mapapetpol lab (amnod to label=etikéta) kaBopilouv TIg €TIKETEG oTOV 0pL{OVTLIO Gfova
(1e To X) KaL oTov Katakopudo afova (Le To ).
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Ma va doU e ypadLKA TNV KOTOVOLN TWV LETPAOEWV 0TNV KALMaKa To R pag divel Tn cuvaptnon
hist (histogram=lotoypappa). Tnv KATAVOUr auTr, LE MEPLOGOTEPN APLOUNTIKA AEMTOUEPEL
OAAG XWPIC ypadIkd, umopoU e va SOUE LE TN CUVAPTNON Stem Mou MapAayeL Stdypappa
pioxou-dUAAWv.

la To OXETIKO TTANBOC TWV EMUEPOUC KATNYOPLWY OE KATNYOPLKA SES0UEVA, EXOUUE TN
ouvaptnon table, nou eidape mapandvw OtL pag Sivel Tov mivaka KATavoung, Kabwg kal tn
ouvaptnon pie, mou pag divel ypadka tnv idla mAnpodopia pe KUKALKO Stdypapua (pie chart).

AOKLUAOTE TIG CUVAPTAOELG AUTEG oTa SIKA oag SeSopéval

NepiAnbn 6sbousvwy

Mta oAU XproLn CUVAPTNON YLa yPHyopn EMLOKOTNGCN Twv Se60UéVWY pag eival n tepiAndn:

> summary (alexh)
Min. 1st Qu. Median Mean 3rd Qu. Max.
1.810 1.820 1.830 1.832 1.850 1.850

Ta anoteAéopata tng nepiAndng nepthapfavouy tnv eAdxlotn (Min. ) kot péylotn (Max.)
TLUN, TO HECO Opo (Mean), KABwG KAl TPeLG akoua Seikteg. O MO ONUAVTLKOG €lval n SLAPECOG
(Median), 6nAadn n T mou elval HeyoAUTEPN A0 TLG PLOEC LETPHOELG KL ULKPOTEPN ATIO TLG
AAAeC pLo£c. MNa va to kKataAdBoupe KaAUTepPA, ag SOUE TIC TLUEG HOG 0 aufouoa OELPA:

> sort (alexh)
[1] 1.81 1.82 1.83 1.85 1.85

H uikpotepn tun eivat 1.81 (mpwtn) kat n peyalutepn 1.85 (tedevtaia). Adatpwvtag U0 TIUES
amo kAaBe akpn HEVEL N peoala péEtpnon, mou ival 1.83. Auth eivat n dlapecog.

H ehdylotn, péylotn, Héon, kat Stapeoog Tiun untoAoyilovrtat oto R ameuBelag pe Tig
ouVapPTNAOEIMin, max, mean kKol median, aviiotolyad.

Av k0 ou e To KABe UL ot péon UmopoUpe va BpoU e T SLAUeETo Tou KABe pLooU, mou
Xwpilouv To MPWTO TETAPTO KoL TO TEAEUTALO TETAPTO TwV Sedopévwy. Ta onueia avtd
ovopalovtal TeETaptnuopta: To MpwTo TeTaptnuoplo (1st quartile) xwpilel to xapunAotepo 25%.
To deltepo TeTaptnuodpLo eival n dldpeoog Kal xwpilel to 50%. To tpito tetaptnuopto (3rd
quartile) xwpiZel to uPpnAdtepo 25%. AuTEG elval oL EMUTAEOV TLUEG TTOU pag Sivel n mepiAnyn
Tou R. BéBata yLa T1600 Alyeg TLUEG ToU €XOUE edw aUTO dev €XEL TOAU vOnua, elval Opwe mapa
TIOAU XpN OO0 o€ PETAPBANTEC e SEKABEC I EKATOVTASEG UETPIOELC.

H mepiAndn epapudletal kat oe oAokAnpa mAaiola Sedopévwy. TNV Mepimtwaon auth pag divel
nmAnpodopieg yla OAeg TG peTaPANTEG Mo neplAapuBavovtal oto mAaiolo dedopévwy Kal
ipocapuoletal autopata o KABe HeTafANTh av elval KATNYOPLKN 1 TOCOTIKH. Mapdadslyua:

> summary (atoma)
sex age
F:l Min. :21.00
M:1 1st Qu.:21.25
Median :21.50
Mean :21.50
3rd Qu.:21.75
Max. :22.00



Xpnon €wTtepLKWY opYEiwV

To R umopei va StaBaocel dedopéva mou €xou e amobnkeupéva os apxela oto ioko tou
umoAoyLoth pag. Me to R pnopoupe eniong va anoBnkeloou e 6edopéva, anoteAéopata
enefepyaoiag, f KAl TIG EVIOAEC KAl CUVOPTIOELG TIOU XPNOLUOTIOLCAE YL TNV avAAUon Hag.

Ma va pnopet va xpnotpomnotnBOel KAmolo e€WTePLKO apXELO TTPETEL TTPONYOUUEVWG VA
unobeifoupe oto R oe oo pakelo Bpiokovtal ta apxela pag. H emiloyn dpakélou yivetal péoa
amno tov katdhoyo eniloywy File — Change dir... (dir=directory, 6nAadn katdAoyog apyxeiwv).
Me tnv emidoyn auth To R pag epdavilel to yvwotod mapabupo emiloyng dakélou Twv windows.
Evtoniloupe kal emAéyoupe tnv Tonobecia 6mou Bpiokovial Ta apyela pag.

IR RGui
/File Edit View Misc Packages Windows Help

" Source R code... o~ . .
New script
Display file[s)...
Load Workspace... (2011-09-30)
SaveWorkspace.. |11 The R Foundation

s -0
el c-mingw3z/i386 (32-)
Save History...
Change di... re and comes with A
/ - to redistribute it 1

Frint... or 'licence()' for

Adou emiAé€ou e TN owoTr tomoBeoia, unopoupe va GopTwoou e Eva MAaiolo deSopuEvwy
anevuBeiag and to 6loko Ye Tn ouvaptnon read. table, avabétovrag To MEPLEXOUEVO
aneuBeioag og pa petaBAnth. M.x., yLo va XpnoLUOTIOL)OOUE Ta KOThyopLkd SeSopéva tou 3%
kedalaiov tou BLBAlou, Ta avabétoupe otn petapAnti ch3 wg eénc:

> read.table("chapter3 1.Rdata") -> ch3l

Mpoooxn, va unv Eexvape tnv teditoa péoa oTo OVoua TNG oUVAPTNONG, XWPLG Keva!
H ouvdptnon str pog delyvel To amotéAeopa tng avabeonc:

> str(ch31l)

'data.frame': 264 obs. of 1 variable:
$ education: Factor w/ 5 levels "AAAXO","AUxeto",..: 55 5 5 5 5
5555

Mpokeltal yla £va MAaiolo §€50UEVWY UE LA LOVASLKE KOTNYOPLKH UETABANTH He dvoua
education n omnola nepléxel SeSopéva EVTE KatnyopLlwy. Ta OTOLKELQ TWV MPWIWY CELPWY
avrjkouv 6Aa otnv 5" kaTtnyopia.

Apyotepa Ba SoU e MW UMopoU e va anobnkebooupe dika pag dedopéva Kabwg Kal va
XPNOLLLOTIOL OOV LE apXEla aVAAUCEWV Kal EEWTEPLKA TIAKETOL CUVAPTAOEWV.

Adavaotoc MNpwtonanag
Maptiog 2012



