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1l EknaideuTikn EvoTnTa

e Eilcaywyn oTtn ZTATIOTIKA

Me Tnv uAonoinon Tou PHabnoiakoU avTIKEILEVOU, 0 KaBEvac anod ToUG CUHMPETEXOVTEG Ba
Jrnopei:

© Na yvwpilel Tn XpnoigoTNTa Kal nedia epapuoyng TnNG ZTATIOTIKAG.

© Na yvwpilel Toug KAGdOUG TNG ZTATIOTIKNG.

© Na kaTtavoei TIG BACIKEG STATIOTIKEG €£VVOIEG: NANOUOHOG, deiypa, PETABANTEC Kal
TIUEG TOUG, OTATIOTIKA O€dOMEVA.

© Na avayvwpilel kai va uAonolei peBOdoUG cUANOYNG OEDOEVWY KAl va ENICNMAivel Ta
oTaTioTIKa opaAuara.

© Na oxedialel pia oTATIOTIKA £PEUVA NPWTOYEVMV OEOOUEVWV.

>TATIOTIKN

Meplypadikn ZTATIOTIKNA

ZTaTIoTIKOG MANBUCHOG

>TaTIoOTIKO Aciypa

MoagoTikn-MoloTik MeTaBAnTN
SuAhoyn-Opydavwaon-Mapouaciacn STATIOTIKWV ZTOIXEIWV
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1.1 O1 Baoikég 'Evvoieg

O 6pOC ZTATIOTIKN NPOEPXETAI ANO TN AATIVIKN AEEN status nou onuaivel KpATOG N KATACTACH,
€neIdn o apxIkog pOAOC TNG CUANOYNG Kal ENEEEPYATiac OTOIXEIWV apIBUNTIKWV OEDONEVV
ATav va napéxouv NANPOPOPIEC OTO KPATOC OXETIKA WE OIKOVOMIKA {nTruaTat. Katda tn
JIGpKEIa TOU AIYUNTIAKOU, €AANVIKOU Kal pwuaikoU MoAITIoUoU n OuAAoOyr OTOIXEIWV
YIVOTaV KUpIiwg yia gopoAoyikoUc AOyoug aAAd kal yia va undpxel nAnpo@opnon oTo
KPATOC OXETIKA WE TO OTPATIWTIKO TOU DUVAMIKO.

'Evac npwTo¢ opICPOG TNG STATIOTIKAG 6a unopoUoe va TNV NePIYPAWEl WC TNV EMICTAKN
nMou daoxoAeiTal Pe Tn GuAAoyn, opydvwaon, napouciacn kdl avaluon apiunTIKoV
OTOIXEIWV N XAPAKTNPIOTIKWV WE Tn PBondeia €niOTNPOVIKMV HEBOdWV Kal TEXVIKMV.
A&yovTac apldunTikd oToIXEid N XApaKTNPIOTIKA ava@ePOUAOTE O KABE OIKOVOWMIKO,
EMNIXEIPNMATIKO, KOIVWVIKO, dNUOypa®Iko K.AM. (paivopevo. H enegepyacia autwv Pe TN
BonBeia TNG =TATIOTIKNG 0dNYEi O CUUNEPACUATA MOU WMOpPoUV va xpnoiponoinfolv
WG EI0POEG OTA POVTEAA nou gpapuolovTtal atn diadikacia ARWnG opbwv anoPpacewyv
oTtn dloiknon. H diadikacia BEATIWONG TWV OIKOVOUIK®WV Wovadwv anaitei, ge paon Tig
oUYXPOVEG Bewpieg, Epappoyr Tou TpinTuxou TnG ®iAocogiac MavaTluevT-EMoTAPNG TNG
SUPNEPIPOPAG-ENIoTANNG TNG STATIOTIKNAC.

H ZTaTioTikr aoxoA&iTal a) pge Tnv napouciacn Kai Nepiypagpn Twv NnANpopopi®y, B) TNV
€Eaywyrn CUPNEPACUATWY OXETIKA HE TOUuG NANBUCPoUC Baci{opevn HOVO O NANPOPOPIES
nou e&ayovTal ano €va deiypa kai y) Tnv npayugatonoinon a&idéniotwv npoBAEPewv yia
METABANTEC Mou pag evdiapepouv. Ta und To oToixeio a) anoTeAouv Tnv Mepiypadikn
STATIOTIKN €V® TA UNO Ta oTolXeia B) Kal y) anoTteAouv TNV Enaywyikn ZTaTioTIKA.

AéyovTacg Meplypa@ikn ZTaTioTikh evvooUue Tn diadikacia ouAAoyng, opyavwaong Kal
napouciaong Twv dedopévwy Uag. Ta dedopeva Unopouv va £X0UV Tn HOPQ apiBUNTIK®OV
OTOIXEIWV N TN HOPPN XAPAKTNPIOTIKWV. H napouciacr Toug €xel TN Hop®r MvAaKwv
Kal ypa@nuatwyv. TEAOC, n avdaAuon Toug €xel Tn Hopen enec€epyaciag Toug ME TN
XPNON OUYKEKPIMEVWV OTATIOTIKWV MEPIYPAPIKOV HETPWV Ta ornoia 6a popponoircouyv
TA KN TAKTOMOINKEVA HWE KAMOIO OUYKEKPIUEVO TPOMo OedOpEVA PAC OE TPOMO Mou va
HnopoUv va yivouv avTIANnTd KaTapynv onTika kal akoAoUBwg apidunTika. H 0An xpnon
TNG Meplypadikng ZTATIOTIKAG Pag Oivel pia €kOva yia TO OUYKEKPIYEVO Oegiyya nou
€€eTAlOUNE KAl OXI yia OAOKANPO Tov MANBUOPO (eKTOG €dv OAOKANPOG 0 MANBUOCHOG
gival avTikeigevo enegepyaaniag), Ta ouhnePAoNaTa oTa onoia KataAnyel n avaAuaor Toug
a@opda anokA&IoTIKG Kal HOVO TO JEiyHa auT®V TV OESOUEVWV.

STnv nepinTwon TnG Enaywyikng =TATIOTIKAG TA CUWNEPACUATA TOU O&iyhaTtog PE TN
XPNON TV VORWV TWV MBavoTATwV avayovTdl 0TOV OUVOAIKO MANBUOHO. AvapePOUEVOI
oTov 0po MANBUOHOG I STATIOTIKOG MANBUONOC EVVOOUHE TO GUVOAO TWV OTOIXEIWV NMou
duvnTika EeTAloupe Kal Ta onoia napouaialouv TOUAAXIOTOV €va KOIVO XapakTnpIoTIKO,
n.X. TO OPOAOYNTED €1003NKUA nMou dnAwvouv ol 'EAANVeG popoAoyoUuevol. To gUVOAO
TOV aTOMWV Nou unoBAaiAouv @opoloyikn dNAwaon €ival o NANBUOHOG Wag. MpoKeigévou
va €EAYOUPE CUPNEPATNATA YIA TO GUVOAIKO MANBUCNO XPNOIUOMNOIOUKE TNV ENAYWYIKNA
oTtaTioTikn. H diadikacia nou akoAouBoUue sival va €Edyoupe €va deiypa anod auTtov We
OUYKEKPIMEVN €MIOTNHOVIKN HeBodoAoyia (deiypaToAnwia) £Tol woTe To deiyda auTto va
gival oTaTioTikO dgiypa Kal va xapaktnpiletal wg avTinpoowneuTiko. Na pnopei dnAadn
e BAon OTATIOTIKEG TEXVIKEC VA XAPAKTNPIOTEl WC WIA MHIKpoypa@ia Tou OuvoAIkoU
nAnduaopod.

IAEEIKO T. MnapmivieTn, A’ ‘Ekdoon, 2004
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En’ autoU Tou OciyuaTog e@apuolovTal oTn OUVEXEIA ol JEBODOI KAl Ol TEXVIKEG Mou Ba
avapepBoUv OTa ENOPEVA KEPAAAIQ WOTE VA UNOPECOUHE VA KATAANEOUE OE CUYKEKPIUEVA
OUMNEPACHATA ava@opikd PE TO Nola gival Ta TUXOV I01aiTEPA XapaKTNPIOTIKA yVwpiouaTd
I TO MOIEC €ivail o1 IOI0TNTEG NoU TO OIEMOUV.

H epapuoyn Tng owoTtng diadikaoiag Anwng dsiyuaTog, KATI NMou OUVOEETAl KAl PE TN
OXETIKN €UNEIpia TOU €peuvnTh anoTeAei npolndBeon yia Tnv €€aywyr| €vOog MoloTIKoU
deiypaToc. To napandvw BERala o€ ouvduaoUo PE TNV EQApPPOY TNG KaTtaAANANG pebodou
avaiuong Ba odnynoel oTnV €Eaywyr 6000 To duvaTov A&IONIOTWV AMOTEAECUATWV.

MnopoUE OTo oneio auTo va NnapabEcoupE Yia OEIpa OPICK®Y MOU ival anapaitnTol yia
TNV nopeia Tng napouadiaong.

ZTaTioTIKOG NANBUOWOG €ival To UVOAO TwV Hovadwy nou anapTifouv Tov NANBUopd (n.x.
TO OUVOAO TWV UNAAAARA®WY TOUu dnNHOCIoU TOHEA, TO CUVOAO TWV UNOXPEWV GE UMNOBOAR

(POpPOAOYIKNG dNAWONG HIAg XWPag).

>TaTioTikd deiyda €ival éva unooUVOAO TOU OTATIOTIKOU nAnBuopoU nou eEayetal Pe
OUYKEKPIMEVN OTATIOTIKN TEXVIKN (O€lypaToAnwia) npokeigeEvou va pag Bondnosl otnv
avaAuon Tou oTaTioTikoU NAnBuopou kal oTnv neplypagn autou. To desiypa Ba npénel
va NANPEI CUYKEKPIYEVA XAPAKTNPIOTIKA Kal €I0IKOTEPA AuTd TNG AVTINPOCWNEUTIKOTNTAG
Kal TNG agepoAnwiac. ©a npénel dnAadn va €xel eEaxBei Ye TPOMO AVTIKEIPMEVIKO KAl va
gyyudaral OTI anoTeAEl Hia PIKPOYpa®ia Tou GUVOAIKOU NANBUGHOU HE OAEC TIC 1810TNTEG
nou auTog EXEl.

To XapakTnpIoTIKO WG NPOG TO OMoio HEAETAME TOV NANBUCUO €ival yVwoTO WG HETABANTN.
O Tpdno¢ he Tov onoio ekppaloupe TNV KatdoTaon TnG Kabe PeTaBANTAC €ival ol dIAPOPEG
TIMEG TNG. H TIUN WIag YETABANTNG UNOPEi va eKPPACTEI ApIOUNTIKA, ME KAnolo gUPBOAO
I akopa kai pe ekppaocn. MNa Tov ouphBOAICHO HIag HETABANTAG XPNOIKoNoIoUE KepaAaia
ypaupaTa (n.x. n HeTaBANTA X) ev® yia ToV CUPBOAICHO TWV TIM®V TNG XPNOIUONoIoUUE

TO avTioTOIXO MIKPO YPAPHA TNG HETABANTAG X, X5 Xzs woer Xyr

AedopEvou OTI PETABANTR Wnopei va €ival onoladnnote 1316TNTa Tou nNAnBuopoUu nou
MEAETAUE AGAAEC pnopei va sival duvaTtov va ekppacToUVv HE apiBpoUc Kal AAAEC e
OUMBOAQ 1 eEKQpPACEeIC. 'ETOI UNOpOoUNE va dIaKPIVOUKE NEPAITEP®W TIC HETABANTEG avaAoya
HE TOV TPOMO £KPPACTC TOUG OE MOIOTIKEG KAl OE MOCOTIKEG.

H nepinTwaon piag noioTIKNG psTaB)\nan neplypacpsTol g aum nou dev pnopsl va chppao-rsl
N va perpnBei Gpl9|JI’]TIKO H anownwon TnG 6a yivel ye éva oUPBoOAO 1 dia Ek@paacn.
'Eva napdadelypa noloTIKAG HETABANTAG €ival To €Ninedo HOPPWONG TWV UNAAANA®Y Tou
ONMOCIOU TOMEA I TO XPWHA TWV HATIOV TWV POITATOV €VOG NAVEMICTNHIOU.

H noooTikr WeTABANTA and TNV AaAAn HeEPIA €ival auTr Mou €MITPENEl TN METPNON TNG
ME apiBpolg Kkal €Tol N TIMA TNG €ival CUYKEKPIPNEVOG apIBPOG Kal Oxl €K@PAon Onwg
oTNV NEPINTWON TNG MOIOTIKNAG WeTABANTAG. 'Eva napadelypa pnopei va eivar 1o 0yog
TV unwam)v anoAdBwyv OAwv Twv OTE)\EX(DV €vOC Ynoupyeiou. Mia I'IEpCIITEp(D 6|cu<p|or]
TWV MOCOTIKWV METABANTWV €ival auTh mMou TIG opilel WG cuvsxslq N acuvexeic. 'ETol
wg ouvsxaq MeTaBANTEC ovopaCoupa EKEIVEQ nou PMopoUV va napouv OAEC TIG TIMEG
EVTOC €vOC Ol1aOTANATOC avagopdac. 'ETal €xoupe PeTaBANTEC nmou npoadiopiovTal WG
NMOCOTIKEG OUVEXEIG HETABANTEG ONWG Yia Napadelypa 1o dNAwBEvV popoAoynTEo €106dNUa
TWV NOMIT®WV HIAag Xwpac. H yeTaBAnTh auTh pnopei va £€xel onoladnnoTe Tiun ano 0 €wg
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TO dneipo. AvTioToixa €XOUHE METABANTEC NMou NPoadiopilovTal WG NOCOTIKEG ACUVEXEIG.
MpokeiTar dnAadn yia PeTaBANTEG nMou pnopoUv va AdBouv €va MepIOpIOUEVO apiBuo
TIHOV €VOC dIA0THKATOC avagopdc. 'Eva kKAaooiko napddeiyua sival n €vdsiEn and Tn
piyn evog CapioU. =TNV NEPINTWON AUTH Ol TIUEG MOU WMOpPEi va Ndpel autn n METABANTN
nepiopifovtal otig {1, 2, 3, 4, 5, 6}. MNpokeiTar dnAadn yia €va NeNEpacuEVo apiBuo
JIaKPITWV TIHWV. AAAO XapakTNPIoTIKO Napadeiypa €ival o apiBpuog TwV PopOoAOYOUHEVV
NMOAITWV TWV KpaTwv peAwv Tng E.E. Eival npo@aveg OTI o1 TINEG AUTAG TNG MOCOTIKNG
MeTaBANTNG dev unopei napd va €ival aképaleg Hovadeg apol To cUVOAD TV MBavwv
Tiwv TG {1, 2, 3, 4, 5, 6} €ival nengpacyevo.

1.2 ZTaTioTIKA oTolXEia: SUAAoyr opydvmon Kdl napouciaon

AvapepBnkape nponyoUHEVOG OTNV €vvold TNG OTATIOTIKNAG. H oTaTioTikn wg diadikaaia
apopa Tnv enegepyacia (oTaTIOTIKA availuon) JedopEVwV MPOKEINEVOU va eEaxBouv
OUYKEKPIMEVA oupnepdopata. H BAon auTth TNG OTATIOTIKAG avdaAuong n aAAiog n
npwTn UAN Tng diadikaciag €ival Ta oTaTioTIkA oToixeid. AuTa anoTteAolv Tn Bdaon Tng
OTATIOTIKAG avaAuong. Eival @avepo OTI eav éxoupe eEacgpaliosl uYPnAr NoioTNTA AUTWV
TWV OTATIOTIK®V OTOIXEIWV PNopoUlE va avapévoupe agionioTa oupnepaouara. To npwTo
Bripa Aoinov oTn oTaTioTikh avaAuon €xel va KAvel e Tov TpOMo rnou 6a npaypartonoindei
n cuAAoyn, opyavwaon Kai Napoucsiacn TwV OTATIOTIKWOV OTOIXEIWV.

KaTtapxnv 8a npénel va opicoupe TNV €vvold TWV OTATIOTIKWV OTOIXEiwv (OTATIOTIKA
d0edopeva). Ta dedopéva Pag NPOKEIYEVOU VA XAPAKTNPIOTOUV WG OTATIOTIKG OTOIXEId
Kal oxI anAda 6a npénel va sival yeyovoTa, oupBavTa ) evdei&eig, Ta onoia napouaoidlouv
€va €ido¢ PETPNOINNG oXEong. Eav auTd To XapakTnpIoTIkO anoucidoel Kal EXOUNE anAd
aubBaipeTa oToIXEid QUTA Ot Kapia nepinTwon dev pnopoUV va XapakTnploTouv g
OTATIOTIKA. EAv yia napdadeiypua €Xoule hia aubaipeTn apibunon povadwyv evog nAnbucouou
XWPIG va AauBaveral un' owiv KAnoio Kolvo XapakTnploTiko ) 1810TNTa Tou NAnBuacuou
auTa dev anoTeAoUV OTATIOTIKA OTOIXEId. STATIOTIKA OToIXEia OMWC anoTeAOUV auTA NMou
NMpoEPYOVTAl anod pia apiBunon povadwyv evog NANBUCHoU nou AapBavel un' oyiv Kanoio
KOIVO XApaKTNPIOTIKO N 1310TNTA.

H oTaTioTikn avaAuon oTnv onoia ava@epouaaoTe €ival pia diadikacia nou nepiAaupavel
MEVTE CUYKEKpPIPEVA oTadla:

210010 Np®TO: H GUANOYN TWV OTATICTIKWV OTOIXEIWV.
210010 dsUTEPO: H opydvwon TwV OTATIOTIK®V OTOIXEIWV.

Z1ad10 TpiTO: H Napouciacn Twv OTATIOTIKWV OTOIXEIWV.

210010 _TETAPTO: H avdAuon Twv OTATIOTIKOV OTOIXEIWV KAl N €€aywyrn OTATIOTIKWV
OUUNEPATHATWV.
210010 NEPNTO: H €pappoyn TwWV CUPNEPACUATWY TOU TETAPTOU OTAdIOU OTO OUVOAO

TWV Hovadwyv Tou NANBUGHOoU.
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MNapakdaTw napoucialovTal Ta NPWTA TPia EVw OTO ENOPEVO KEPAAAIo Ta dAAa duo.

To npwTo Brua pag 8a npenel va €ival o NpoadiopIoPOG EVOG CUYKEKPINEVOU NPOBAANATOC
nou enMBUPOUNE va PEANETHOOUME. To €NOMEVO BNHA €ival n GUAAOYH TWV OTATIOTIK®OV
OTOIXEIWV Mou Ba Hag EMTPEWPOUV va €XOUME TO aANAPAITNTO UAIKO MPOKEIMEVOU Vda
NMPOXWPNOOUKUE OTNV €QAPHOYN TNG OTATIOTIKAG KA avaAuong Tou mpoBANUATog nou
HeAETOUWE. H oX€On NOIOTNTAG OTATIOTIKWV OTOIXEIWV KAl CUUNEPACUATWY NoU €EAYOUME
gival pyia avaloyikn axéon. 'Oco nio a§ionioTa €ivai Ta aToixEia Hag TOoo nio 0pOA oTATIOTIKA
Ba €ival Ta ocupnepdouata nou Ba eEayayoupe. Mia ouvnBNG NPAKTIKA ava@opika e
TNV aglonioTia Twv OTOIXEIWV €ival n Xprnon NpwTOYEVWV ONUOCIEUUEVWY OTOIXEIWV anod
a&ionioTeg oTaTioTIkEG Baoeig (n.X. EXYE, ICAP, IOBE). H aneuBeiag cuAAoyn oToixeiwv
gival n AUon nou Ba np€nesl va XPNOIMOMOIEITAl oTNV NeEPINTwon nou Osv undpxouv
ONMOCIEUNEVA OTOIXEIQ YIA TO AVTIKEIMEVO MOU €vOIAPEPOUAOTE VA HEAETAOOUME. Oa
npenel ONwe va eEacpalicoupe OTI Ta oTolxeia pag 6a £xouv OAa eKeiva Ta XapakTnpIoTIKA
nou avagQEpovTdl NapakaTw OTO OXETIKO KePAAalo nepi dsiyyatoAnwiac. ©a npenel va
NMPayuUaTonoIiNOOUNE GUAAOYN OTOIXEIWV PE BAON CUyKeKpIPévn diadikaaoia kal oxl aTnv
TUXN. ZNUEIOVOUHE €dW OTI N €vvoIa TNG TuXaiag delypaToAnwiag eival TeEAEiwg S1aPOpPETIKN
Kal anodAuTa €nIOTAPOVIKN Kal dgv MPENElI va OUYXEETAl YE TN delydaToAnwia atnv TUxN.

1.2.2 373010 3sUTEPO: N 0PYAVWON TWV OTATIOTIKOV OTOIXEiWV
Epdoov €xoupe oTnv KATtoxn MAg Ta OTATIOTIKA OTolxeia ©a npeEnsl va ppovTiooOUHE va

Ta NapabEécoupe PE OpYAvVWHEVN MOPON Ot OxEon ME TNV ATAKTN WOp®n oTnv ornoia
BpiokovTal KaTa To NpwTo oTadio. Oa npénel dnAadn Ta oToixeia pag va Ta&ivounBouyv Kal
0Tn OUVEXEIa va napaTtebolv Pe TN HopPn NIVAKWV Kdl O1aypapHATWV WOTE va £XOUME Kal
TNV ONTIKA TOUG Hop®r. H diadikacia auTrn npayudTonoleiTal o€ Tpia TUAKATA.

1.2.2.1 TuAua 1 : Al6o8 s .

>TO TUAKA auTo YiveTal £&va NpwTo EeKaBAPIOUA TWV OTATIOTIKWV HAC OTOIXEIWV O0Tn Bacn
TOU €AV €XOUV OXEON ME TNV NpaypaTikotnTa (edv eival dnA. aAnBogavr), €dv €xouv
AGON (gdv OUPPWVOUV HE TOUG YEVIKOUG KAvOveG Kal TIG napadoxeg Tng Bewpiag) kal
€4V MEPIEXOUV PETAEU TOUG oToixeia weudn (n.X. o€ pia deiypgatoAnwia n noidtnTa Twv
oToIXEiwV €EAPTATAl KAl AMO HN €AEYXOMEVOUG MAPAYOVTEG ONWE OTNV MEPINTWON NMoU
£VaC EPWTWHEVOC anavTasl YeuaTa).

1.2.2.2 Tunua 2: Ta&ivounon TWV STOIXEIWV

2TO TMAMA aQuTO n TA&ivounon Twv OTOIXEIWV YIVETAlI KATA NPWTO OTn BAcn Tou €av
€XOUME NOCOTIKA I MOIOTIKA OTOIXEIA KAl kKaTa dEUTEPO AauBavovTag unoywn Tov TOMo Kal
TO xpovo.

1.2.2.

STO TUNAMa auTd agoU Ta oToixeia pag €xouv Ta&ivounBei Ba npénel va sicaxbouv o€
NiVAKeG WOTE va anokKTHooUV Hop®r Nou va Td KAavel NARpw¢ katavonTd. 'Evag nivakag
0a pnopoUoe va KaTeypage Ta oToixeia Pe Baon To €T0G, €vag AAAog pe Bdaon Tov TOMO
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Awnc (n.X. vouog, ouvolikia) kal évag aAAog Pe Baon TIG opdadeg Tou nAnBuaopou (n.X.
NAIKIGKEG OMADEG).

O1 emAoyeg napdBbeong Twv OTOIXEIWV O€ Mivakeg €ival nAdpa MoAAEG. Mnopoupe va
KATAOKEUAOOUE NivakKeS anAng n noAAanAng Tagivounong, nivakeg ava@opagr nocooTwy,
nivakeg dINANAG €100d0uU K.AM. H gniAoyn yiveTal ye Baon To 0Kono TNG Napouaciaongc.

'Evag Tunikdg oTaTioTIkOG Nivakag nepIEXEl kaTapxnv Tov TiTho Tou (n.x. Mivakag 1.3.2),
katd deUTepoV ToV KUpIO TITAO TwV oToIXEiwV nou napouaialel (n.x. Akadapioto EBvIkO
Mpoidv kal Anuoaio Xp€og Twv Xwpwv MeAwv Tou OAZA), TOUG TITAOUG TWV OTNA®WV TOU
nivaka (AEM, AX), Tnv nnyn (Mnyn: OOZA, AUyouaoTog 2009), Kal TIG TUXOV ONUEINCEIG
Tou nivaka (Znuelnoelg: Mpoowpiva oToixeia, EKTIMACEIC K.AM.).

1.2.3 31adI0 TPiTO: N NAPOUCIACH TWV CTATIOTIK@®V OTOIXEIWV

KaTd To oTadio auto Ba npenel Ta opyavwpeva nNAEov oToixeia pag va AdBouv pia nio
avaAuTIKA Kal eUKoAa avTIANMTA pop®n. H pop@n auTh gival n diaypapuaTikn aneikovion
TWV OTOIXEIWV.

Me Bdon Aoimdv Ta OTOIXEId TWV MIVAKWV MoU €XOUME OnuIoupynoel PnopoUUE va
KATAOKEUAOOUHE OXETIKA ypaQAuaTa nou BOa onTIKoMoInoouv Ta oTolxeia pag. Ta
ypaenAuaTa autd Pnopolv va €XouV Tn Hopen 6|aypdppaToq n ypacleﬁq napdomonq.

To diaypappa napoucna(a ™mv EEE)\IEI’] TV 0T0|x£|wv ME TN HOPYPR MHIAG ouvsxouq
Tse)\aopsvnq YPAUMNG N ME TN Hop®n akidwv. To ypaqmpa EXEI NOIKIAEC s»«ppaoaq Kal
Hnopei va exel m Hop®n pdRdwv, oTnAwv, nitag, va €ivalr TpiodidoTaTo f va anoTeAEi
ouvOuaopo HE €va diaypappa.

1.3 Napadeiyyarta

Mapadesiypa 1

>ag divovTal ol NapakdTw OTATIOTIKEG PeTABANTEG. EENyRoTe To €idog kaBe piag:

a) H eraipia «KTnuaTikég Enevduosig AE» d1abéTel 240 dTopa Npoowniko. To NPoowniKo
TNG €TaIpiag diakpiveral ge Baon Tn B€on epyaociac wg €ENG: 70 Tonoypda®ol, 70 NoAITIKOI
pnxavikoi, 30 diknyopol, 20 nTuxioUXOol TNG MANPO@OPIKAG kal 50 dtopa d10IkNTIKO
npPoCcwWMIKO.

B) H yevikn a&iohdynon nou €Aapav ol undAAnAol evog unoupyeiou kata Tn diadikaaoia
€MIAOYNG VEoU levikoU AlsubuvTr.

y) To €ninedo popPwong Kata GUAo TwV unaAAfAwWY evog Qopea.
3) To wpopiobio Twv 400 ekTAKTWV UNAAARAWV EVOG drou.

€) O apIBPoC Twv NaIdiV TWV OIKOYEVEI®V MNOU HEVOUV OTO 140 dNPOTIKO dIaUEPIOUA TOU
onuou ABnvaiwv.

oT) To AEM TwV XwpwV-PeAwV Tou O0ZA.
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Andavrnon:

a) H oTaTioTikn PETABANTR nou neplypd@eTdl €ival To ENAYYEANA TWV UNAAANAWV TNG
€Taipiac. Eivar avepo OTI n HeTaBANTn auTn Ogv pnopei va nepiypagei napd povo AekTikd.
MpokeiTal dnAadn yia yia noloTikA JeTaBANTr. Mia mBavr ene€epyacia nou PnopoUpe va
KaGvoupe gival va dnUIoupyrnCOUNE £€va nivaka Ye Ta enayyEANATA KAl va avTioTOIXIOOUME
0€ auTda Tov aplBPd TwV ATOUWV MOU AVAKOUV OTO OUYKEKPIUEVO EMNAYYEAUQ.

B) =Tnv nepinTwon auTh n oTATIOTIKA WETABANTA YeVIKA a&loAdynon Twv undAAfAwv
gival kat’ apxnv noloTikn. AuTd 1oxUel OedOpEVOU OTI N a&loAdynon £yIVE PE TNV anodoon
XAPAKTNPIOTIKWV ONWwG ApIaTog, MOAU KAAOG, KaAOG, HETPIOG K.AM. 'ETOl pnopei va undpé&el
OXI HOvo opadonoinon aAAd kal dIaTa&n n 1epapxnon Twv JedOUEVWYV HE KPITAPIO TAV
KaAUTepN 1 XeIpoTePn a&loAdynor Toug. Eav opwg n a&loAdynaon &yive oTn Baon Hiag
kAipakag n.x. ano 1o 0 €wg To 100 (novo aképalol Babuoi) TOTE £XOUME WIa MOCOTIKN
aouvexn MeTaBANTn. H YeTaBANTA QuTn KNOpPEi va napouaiaoTei Je NAAPN KATATAEN TwV
UnaAANAwv anod Tov KaAUTEPO MPOG TOV XEIPOTEPO.

Y) ZTnVv nepintwon auTth €Xoupe pia dImAR PeTaBANnTr. OuoiaoTika npokeiTal yia duo
METABANTEG. To €NinNedo POPPWONG KAl TO PUAO TwV £pyaloPEVWV TOU (PopéEd.

- H npwTtn peTaBAnTn €ival kabapd noloTIknA.
- H deUTepn PeTaBANTNA €ival noloTikn Kal pnopei va Ta&ivounBei og dUO KATNYOPIESG
avdpag, yuvaika.

3) Edw npOKeITAl yia NOCOTIKA OUVEXH METABANTN 0€d0HEVOU OTI TO WPOWIcOIo Unopei va
AaBel deKAdIKEG TIMEG,.

€) H peTaBAnTr auTh €ival NOCOTIKI ACUVEXNG METABANTN agou pnopei va Adpel povo
AKEPAIEG TIMEG MN.X. WIa OIKOoyEvela pnopei va €xel 1, 2, 3 naidia aAAa oxi 1,35.

oT) To AEM €ival pia ouvexng NoooTIKh JETABANTN.
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Mapadsiypa 2

Mapakatw OivovTal HEPIKA napadsiydata Hoppwv ypaenuATwVv nou HPAopoUHE va
XPNOIMOMNoIoUUE KATA TNV Napouciacn TwvV OTATIOTIKOV Hac.

To oxnpa 1.1 napoucialel TNV MNEPINTWON TNG YPAPIKAG napdotaong Tou AdOyou Twv
EUHECWV/APETOUC POPOUG Yia TNV EAAGDa.

ZxApa 1.1
20

18

10

200 A0 AR 0B 0¥ HNB 0 Ak A

* Bxtiunan

rnnyn : YM.OIK.O

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ



Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

To oxnua 1.2 napouoidlel éva diaypaupa PeE Hop®n MiTag nou deixvel TNV noooariaia
olvBeon Twv €00dWV TOU TAKTIKOU npoUnoAoyiopou Tng EAAAdag yia 1o 2008.

ZxnHa 1.2
Mry popokoyied froba
5.9%
' Apemon pdpal
. 36.0%
Eppeoon popoi
56.1%

rnnyn : YMN.OIK.O

To oxnua 1.3 napoucialel éva diaypappa Pe Tn pop@n paBdoypduparog nou deixvel
To xpovodiaypappa ANENG XPEOUC TNG KEVTPIKAG KUBEpvnong oTig 31.12.2007 vyia Tnv
EANGOaQ.

Zxnua 1.3
28.000 —
26.000
24.000 -
22.000 4
20.000
18.000 |
16.000 |
14.000 |
12.000 |
10.000 |
8.000 |
6.000
4.000
2.000
0

07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 37 40 57

M Titho! ELA oTo egwtepikd ot supw M Titho! EA oTo e§wrepikd ken Saveia ge evpw M EKTOg wvng eupw

Mnyn: YM.OIK.O
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pB ExknaideuTtikn EvoTnTa

e To SPSS kai 1o nepifaAlov gpyaciag Tou

Me Tnv uAonoinon Tou padnoiakoU avTIKEINEVOU, 0 KaBévag and TouG CUMUETEXOVTEG Ba
urnopsi:

Na avayvwpilel Ta Baoikd pepn Tou SPSS.

Na ava@éEpel Tig duvaToTnTeG Tou SPSS.

Na e€oikelwBei pe To nepiBaAlov epyaciag Tou SPSS.

Na avayvwpilel kal va e@appolel kwdikonoinon-gloaywyr) 0ed0UEVWV.

SPSS Data Editor

Aladikacia Frequencies
Aiadikaocia Descriptives
KAipakeg Katatagng

MiVakeg oUXVOTNTWV

SPSS Output Navigator
MNMapabupo EvToAwv oTo SPSS

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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2.1. To SPSS kai 1o nepiBaAAlov epyaciag Tou

2.1.1 STaTioTiKG NAKETA kal Nedia epapuoyng Toug - To npovpappa SPSS kdadi ol
duvaToTNTEG TOU

To SPSS eival €&va ano Ta nio €EgAIydéva UNoAOYIOTIKA MpoypdupaTa ZTATIOTIKAG Nou
npoonabei va kKaAUWel To OUVOAO TWV YVWOTOTEPWV OTATIOTIKWV TEXVIKWV. IdiaiTepa
OTIG EKOOOEIG TOU O ypapIko nepIBAiAov, divel Tn duvaToTnTa ypPaAQIKNG enegepyaaiag
Kal avadpacTiKnG AsIToupyiag He NoAU peydAn enituxia. AvTioToixa, undapyxouv Kal aAAd
OTATIOTIKG nakéTa onwg 1o MINITAB, S-plus, SAS, STATA, R. ZTnv nAsiown®ia Toug
Ta Napandavw OTATIOTIKA MAKETA PE Mo yVwoTd To S-plus kar SAS eival unoAoyioTika
npoypApuPaTa STATIoTIKAG HE JEYAAN duvaATOTNTA NPOYPAUHATIOPOU d1adikaoi®Vv. Me Tov
TpOMNO AUTO, MPOCPEPEI OTOV EUMEIPO XPHOTN UWNAOUG BaBuoug eAeubepiac oTo XEIPIOUO
OUVOAWV JEDOHEVWV.

Ta Baoika pépn and Ta onoia anoTteAeital To SPSS eival To SPSS Data Editor, To Data
View - Variable View kai To Output SPSS, 6nw¢ napouoidlovTal oTIC €IKOVEG 2.1-2.2.

st Untitled1 [DataSetQ] - SPS5 Data Editor

File Edit View Data Transform Analyze Graphs Utlites Window Help
CHRE oo b b i BEE 3@ |
- |
var var var var var var var var var \.’af
- |
2
3
4 =
5
6
? —
8
9
10
11
12
13
14
15
16
17 v
4 » \ Data View £ Variable View / | I | 3l
SPSS Processor is ready

Eikova 2.1: H apxikn 0006vn Tou SPSS- SPSS Data Editor, Data View - Variable
View.
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TauToxpova e To SPSS Data editor, av kal oxl ¢avepd, To AOYIOHIKO €VEPYONMOIE Kal
dia delTepn epappoyn, Tnv SPSS Output Navigator (eikova 2.2). Ze auTr To SPSS
KaTaypdagel Ta anoTeEAECUATA TNG KABE OTATIOTIKNAG avaAuong nou npaypaTtwvel.

L& Output2 - SPSS Viewer
File Edit View Dats Transform Insert Format Analyze Graphs Utiites Window Help

=EHEBRE B E H=bh @ &

T8
= ~[E] output FREQUEMNCIES
{8 Log VARIABLES=mpg engine
= [E] Frequencies /ORDER= ANALYSIS _
Tile
~[gh Notes
Active Daiasel Frequencies
~[fg Statistics
=-{&] Frequency Tatle
. Tile [DataSet1] C:\Program Files\SPSSEval\Cars sav
+Lg Mies per Gallon

L& Engine Displacement (cu. inch

Statistics

Engine
Miles per Displacement
Gallon (cu. inches)
N Valid 308 406

Missing 8 0

Frequency Table

Miles per Gallon

Cumulative

Freguency Percent Valid Percent Percent

Valid El 1 2 3 3
10 2 B B ]
11 4 10 10 18
12 ] 15 15 33
13 20 49 50 83

Eixova 2.2: Outputl- SPSS Viewer

To napaBupo anoTeAeouaTwV Xwpiletal oe U0 TUAMATA: To €va anoTeAel €va nivaka
NEPIEXOHEVWYV YIa OAEG TIG SOUAEIEG MOU NpaypaTonoinénkav and To AoyIopIKO, eV To AAAO
gp@avilel auta kabauTd Ta anoTeAéoparta. EmAéyovtag (and Tov nivaka NEPIEXOUEVWV)
€KEIVA MOU HJag evdlapEPoUV KABe popd, auToPaTa EXOUHE TA AVTIOTOIXA AMOTEAEOUATA
oTo dinAavo napabupo.

To SPSS akoAouBei Tn pop®r TwV MNPOYyPANKATWY HE CUVEXEIC emAoyEC (menu driven-

gikova 2.3). Mpaypat otnv kUpIa ypapun epyaiciov epgavifovrar 12 duvaTtdTnTeG Kal
oto Data Editor kai oTto Output:

File Edit View Data Transform Insert Format Analyze Graphs Utlites Window Help

Eikova 2.3: EmAoyég (menu driven)

>> File: XpnoigonoloUue Tnv €miAoyr auTh yia va OnuIoUpynooUWE &va Kalvoupio
SPSS apyxeio, va dilaBacoupe €va undapyov, n va diaBdooupe apxeia dedOPEVWV MoOU
dnuioupynenkav pe dAAa npoypaupata (EXCEL, LOTUS, dBASE, SPSS/PC+, k.An).

>> Edit: Me Tnv eniAoyn auTr unopoUE va TPOMOMOINCOUKE N Va avTIypAWOUHE TUAKATA
TOU apyxeiou dedOHUEVWV.
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>> View: Mg Tn Bon0Beia TnG eMAOYNG auTng HETABAAAOUHE TOV apIiBuO TwV MANPOPOPIWYV
nou undpyouv aTo nepIBAAAov epyaaiag pag.

>> Data: H eniAoyr auTr XpnoIKOMOIEITAl YId VA NPAayHaTonolfooUUe KaBOANIKEG aAAayEG
oTa dedopEva, M.X. OpPIoUO VEWV JETABANT®YV, CUVEVWON dpXeiwV dEDOUEVWY, HETATOMION
METABANT®V KAl NEPINTWOEWY, dnNHIoupyia unocUVoAwV JEDOPEVWV K.AM.

>> Transform: XpnaoigonoloUPe TNV €MIAOYH QUTN Yia va NpayuaTonoincoupde aAAayEg
o€ Kanoleg and TIG PETABANTEG, ONWG enavakwdikonoinon TIHWY, NPAgeig HeETaEy Twv
HETABANT®V, HETACXNHUATIOPOUG UNO OUVONKN, dnuioupyia VEWV PHETABANTOV K.AM.

>> Analyze: H emloynl yia Tnv npaypdtwon TnG OTATIOTIKAG davaAuong nou
EMBUPOULE.

>> Graphs: XpnoigonoloUpe TNV €miAoyr auTtn yia va OnUIOUPYNOOUME YPAPIKEG
napacTacelg yia Ta dedopeva pag, onwg papdoypdupara, 1oToypduuarta, diaypaupara
dlacmnopdc. € OAd Ta ypa@nuUaTa JnopoUHE va eNEPPOUKE e TN BonBEIa TOU «ENEEEPYATTN
ypapnudatwv» (Chart Editor) nou €ival evowuatwpévog oto SPSS.

>> Utilities: H emiAoyr auTtn pag divel Tn duvaToTnTa va dNPIoUPYNOOUKUE YPAPIKA Evav
nivaka nepIEXOMEVWVY YIa TIG HETABANTEG TOU NPOoBARNATOG, va JdOUME TIG NANPOPOPIEG
yla TNV kaBespia and auTeg EexwploTa Kal va dnUIoUPYNCGOUNE/XPNCILOMOINCOUNE HOVOV
MEPIKEC aNO QUTEG OTN OUYKEKPIPEVN OTATIOTIKR avaiuon.

>> Window: Ano Tnv €nmiAoyn auTr PnopoUpe va nAnpogopnBoUle Ta OXETIKA HE Ta
npoypauparta apxeia (dedopévwy, anoTEAECUATWY, YPAPNHATWY, EVTOAMY) MOU EXOUME
EVEPYONOINOEI KATA TN JIdpKEIa TNG OTATIOTIKAG AvaAuong nou npayuartonoloUue, kabwg
€niong kai va PerTakivnBoUpe peTa&l Touc.

>> Help: XpnoipgonoloUWe TNV €NIAOYN AUTH YIA VA ANOKTHOOUHE NpocBacn oTnV AuUeon
(on line) BonBeia Tou AoyioHIKOU.

HE Th Xprion Tou SPSS — MivAKEG SUXVOTATWV

To npwTo Brpa, otn MEAETN €vOg ouvoAou dedopévwy (deiypaTog) €ival n napouasiaon
Kal avaAuon TwV TIHOV YId TIG TIMEG Mou nepIAaPBAvovTal o auTd. TNV napdypa@o
auTr NPOKeITal va avaAuBoUv ol TEXVIKEC Ol OMOIEG XpnaigonoloUvTadl yia TNV napouaiaon
TWV CUYKEVTPWTIKOV OTOIXEIWV TNG KaBe PeTaBANTAC XwpioTd (Meplypadikn STATIOTIKA)
Kal odnyouv oTnVv TONoBETNON APXIKWV UMOBECEWV yia Tov NMANBUOPO and Tov onoio
npogpyovTtal (ZTATIOTIKN SUPNEpAcaToAoyia).

H eniAoyn TnNg OWOTNG OTATIOTIKAG TEXVIKAG Yid TNV NEPIyPAQR HIAG HETABANTNAG
€EapTATAl AMNOKAEIOTIKA anod To XAPAKTAPA Tng, Tn didakpior Tng dnAadr o€ MoIOTIKN N
NoooTIKA. YNAapxel ocapng diagopornoinon Twv spyaAgiwv nou sival diaBeaiya oTnv Kabe
nepinTwon.
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O 6poc dedopéva (data) avagEpeTal o PETPNOEIC I NAPATNPNOEIC NMOU MPOEPXOVTAI
anod €va neipapa f Pia delydaToAnnTIKA €pguva. Ta dedopEva JUnopei va €ival ) NoooTIKA
(ap1OunTIKA) 1 noloTika (KaTnyopikd). ZuvonTIKA JUNnopoUlE va noUpE Ta €ENG:

O1 TEOOEPIG XPNOIKNONOIOUUEVEG KAIWAKEG PMETPNONG €ival and TNV «acBeveoTepn» OTNV
«IOXUPOTEPN», N OVONAoTIKA KAigaka (nominal scale), n diateTaypévn kAigaka (ordinal
scale), n kAigaka diaoTrpaTog (interval scale) kal n kAigaka Aoyou (ratio scale).

eee H ovopaoTikn kAigaka (nominal scale) kavel xpnon apiBunTIKOV TIHOV HOVO
WG HECWV dIaXwpIoPoU TwV IBIOTATWV N TWV OTOIXEIWV Ot dIAPOPEG KATNYOPieS. O TINEG
dnAadn eival Ta aubaipeTa ovopaTa TwV dUVAT®V KATNYOPIWV.

eee H diareraypévn kAigaka (ordinal scale) csivalr pia ovoudoTikn KAigaka oTtnv

ornoia ouykpigeig TNG HoPPNG “HeYaAUTepN”, “HIKpOTEPN”, “ion"” PETAEU TWV TIHWV £XOUV
vonua.

eee H KAipaka diaoTiparog (interval scale) sival pia diateTaypévn KAigaka oTtnv
ornoia népa and Tn OXeTIKN OIATAEN TWV METPNOEWV, EXEl €vvold KAl TO WEYEBOC TOu
JlaoTNUATOG TWV dUO WETPROEWV (dNAadn To PEYEBOC TNG dIAPOPAG HE TNV €vvold TNG
aQaipeong Twv OXETIKWV TIHWV). To und&v opileTal aubaipeTa oTnV KAigaka auTr, onwg
Kal n govada (povadiaia anooTaaon).

eee H kKAigjaka Adyou (ratio scale) cival pia kAigaka diaoTANATOC GTNV onoia, népa
anod tn d1aTa&n kai To géyebog Tou dlacTAUATOG HETAEU dUO TINWYV, €XEl £vvold N oUYKPIoN
U0 TIHWV HECW TOU AOYOU TOUG. To PNdEV opileTal oTnv KAiJaka auTr, dnAadr undpxel
(PUOIKN PETPNON Nou ovoualeTal undév. H povada opileTal aubaipeTa.

Juvnbwg, Ta NpwToyevr SedOPEVA MOU EXOUHE OE I PEAETN €ival TEpAOTIa O PEYEDOG
Kal €XoUV akKaTaoTaTtn Hop@r HE ANOTEAECHA va PNV WMNOPOUME va JIAKPIVOUUE TIG
nAnpo@opiec nou nepigxouv. O1 PEBODOI TNG MepIypa@ikng ZTATIOTIKNAG AnoTEAOUV TO
€NIoTNUOVIKO epyaleio yia Tn cUvown, Ta&IvOuNnNaon KAl napouaiacr TouG g€ eUANNATN HopPH.
TpeIG DIAPOPETIKEG TEXVIKEG UMOPOUV va Xpnoigonoinfouv: ol NiVAKEG CUXVOTHT®WYV, Ol
YPAQPIKEG NAPACTACEIG KAl TA OTATIOTIKA METPA. To SPSS evowUATWVEl JIAQPOPEG
d1adikacieg yia TNV npayuartwon Mepiypagikng ZTATIOTIKNAG OTIG NAPATNPNOEIG/TIMEG HIAG
METABANTAG. H gmAoyn TNG KAaTaAANANg PeTa&U auTwv €€apTdaTal ANoKAEIOTIKG and To
XAPAKTNPA TwV deDOPEVWY, TN dIAKPICH ToUuG dNAadr O€ NoIoTIKA KAl MOCOTIKA.
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MoloTIKA XapaKTNPIoTIKA

O1 yéBodol clvowng Kal napouaciaong NoloTIKWY dedoPEVWY NepIiopiovTal OTOUG MiVAKEG
OUXVOTATWV Kal TIG YPaPIKEC napacTacelc. Me Tn diadikacia “Frequencies” pnopoUpe va
neTUXOUUE TNV AUEDN KATACOKEUN Toug. H diadikaacia auTrn WNopsi va Xpnoiygonoinsi kal
oTNV NEPINTWON TWV NOCOTIK®V HETABANTWV.

¢ Ano Tn Baaoikn paRdo NPOTIKACEWY TOU AOYIOHIKOU ENIAEYOULE:

Analyze => Descriptive Statistics => Frequencies

3t Employee data.sav [DataSet1] - SPS5 Data Editor
File Edit View Data Transform | Analyze Graphs Utliies Window Help

= u % E, oo N Reports » EE T (T |
= Desmriptive Statistics  #|  Frequendes... |
1:id |—1 Tables »  Descriptives...
id b Compare Means »  Explore... salbegin | jobtime prevexp | minority
1 ™ |  General Linear Model »  Crosstabs... 0 ©27 000 qg 144 0
2' P rr [ Mixed Models »  Ratio... = é;BTSU éé 35 [_]
Correlate v T T z
3 3f ( Regression b I == I == = i —
4 4f ( Loglinear 3 — Frequencies 5
5 51 ( Classi [3 5 X
6 B rm [ D:is;l:aducﬁon 3 Gender [gends] & Janebels) Ok i
= = , Date of Birth [bdat o
a alf {  Monparametric Tests 4 g E:;ijt::;:lt EZT:; T B
i = egel -
9 9f [ ;:.T:iif:lnes : & Cunert Salary [sal: |
10 10f [ Multiple Respanse . f Beqinning Salary [: B
" M ( Missing Value Analysis... ? ::Iont.hs SIECE H,”e -
2 12 { " Complex samples » s o s
13 13 m rerrrrrov T |
14 14f 02/26/1949 15 Display frequency tables
15 18 m 08/29/1962 12 — i
16 16 11/17/1964 12 [Statlstlcs...] [ Charts... ] [ Format... ]
17 17 m 07/18/1962 15 10 546.0007  514.250] 97 45| U]
Eixova 2.4: MAaiolo diaAdyou Tou SPSS, yia Tnv epapuoyr TnG diadikaciag
Frequencies
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Alghéyoupe Tn peTaBAnTh () TIC PETABANTEG) nou BOEAOUME va avaAUOOUPE Kal TIG
METAKIVOUNE oTOo napdbupo Variables(s). EE opiopoU n diadikacia 6a KATaokeudoel
HOvov Tov avTioTolxo nivaka ouxvoTATwV. To Aoyiopikd de Ba unoAloyioel kaveva
and Ta oTATIOTIKA PETPa (gEaAAou, pOvov n enikpaToloa TIUN €xel vonua). H emAoyn
“Statistics” divel npooBacn oTa nio cuvnBIoUEVa ano auTda.

Frequencies: Statistics

Percentile Walues Central Tendency
[ Quartiles [ teran
Cut paints far: kA edi
[Jcutp I:I equal groups [] Median
[[] Percentilefs): | [ Mode
Add []Sum
Change
Remove [ ]Walues are group midpoints

Dizpearzion Diztribution
[]5td. deviation [ Minimum [] Skewness
[]wariance [ ] M amirmurn A i

[ ]Range [ ]5.E. mean

Eikova 2.5: MAaioio 3iaAdyou Tou SPSS, yia Ta oTAaTIOTIKAG HETPA THG diadikaoiag
Frequencies

Kapia ypagikn napactacn d€ Ba KATaokeudoTei. Av emBUPOUNE KaAmnolo ypagnua a
npénel va evepyonoinooupe Tnv enihoyn “Charts”, nou gaiveral otnv €ikova 2.4.
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Frequencies: Charts

Chart Type

(#) Mone -
-Eancel

() Bar charts

() Pie charts

() Higtograms:

Weith normal curee

Chart " alues

Frequencies Fercentages

Eikova 2.6: MNMAaiolo diaAoyou Tou SPSS, yia Ta ypagrnuarta tng diadikaciag
Frequencies

¢ Chart Type: MnopoUpe va KaTaokeuaooupe paBdoypdupaTtd, KUKAIKA diaypduuaTa
Kal 1oToypdppaTta. duoikd Ta TeAEuTaia aQopouv TNV MNEPINTWON TWV MNOCOTIKWV
pMeTaBAnTwv. EmA€yovTag Tnv €u@Avion TnG KAvovikAG kapnuAng (Histogram With
normal curve) BonBoUpacTe O PiIa YPA®IKN EKTIUNON TNG UNAPENG N NPOCEYYIONG TWV
OedOUEVWV Hag and TNV KAvoviKr KaTavor.

¢ Chart Value: KaBopifoupe av oTov katakdépu@o dfova TwV UMO KATAOKEUN
paBdoypappdtwyv () 1I0ToypaupaTwy) 8a eugavifovral ol anoAuteg (Frequencies) 1 ol
OXETIKEG TINEG (Percentages).

KaBopiloupe Tov TpOMO EUPAVIONG TWV KATNYOPIWV TOU Mivaka CUXVOTATWV anod Tnv
enihoyr Format, nou napouaoialetal otnv €ikdéva 2.4. O nivakag ouXVOTATWY HUMNOpPEi va
Ta&ivounOsi (eikova 2.7) wg Npog Tn O€Ipd EPPAVIoNG TV dIAPOPETIKOV KATNYOPI®V 0Td
0€d0UEVA WG NPOG TN CUXVOTNTA EUPAVIONG Toug (kal pdAloTa KaTa au&ouaa - Ascending
values i} pBivouoa -Descending values oeipa).

Freguencies: Format

Order b Fuiltiple W ariabl -
rder by _ ultiple Y aria e_s
(%) Azcending values (¥) Compare variables
") Descending values (") Organize output by variables
i . Hel
© Ascending counts O] Suppress tables with more than n
() Descending counts cateqories
b asimurn number of categories: I:I

Eikova 2.7: MAaioio 3iaAdyou Tou SPSS, yia Tov KaO0pIGHO TOU TPOMNOU ELPAVIONG
TWV KATNYOPI®V TOU Mivaka ouXVOoTAT®WYV, ThG diadikaciag Frequencies.
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MoooTIkG XapakTnPIoTIKA

H diadikacia “Descriptives” Bonbdsl gTov UNOAOYIONO TWV OTATIOTIKOV HETPWV HIAG N
NEPICOOTEPWY MOCOTIKWV PETABANTWV.

Vv And Tn Baoikn pdpdo NPOTIMACEWY TOU AOYIOHIKOU EMIAEYOULE:

Analyze => Descriptive Statistics => Descriptives

:2 Employee data.sav [DataSet1] - SPSS Data Editor

File Edit View Data Transform|.ﬁ.nalyze Graphs Utilities Window Help
»
EU%E‘.’”E Reports EET-‘,},((;l

Descriptive Statistics Freguendes...

|1 sid |_1 Tables 3 Descriptives...
id pe Compare Means »  Explore... salbegin | jobtime | prevexp | minority
1 T ( General Linear Model » Crosstabs... 0 527000 98 144 0
2 T ( Mixed Models b Ratio... . ’ o 0
L A
Correlate 3 —
i j : E Reagression L4 — Descriptives 5
Loglinear L : b |
3 5 [ Clagssify N Employee Code [id] » paticie (S ak.
6 6 | Data Reduction » : Ejte of Blrtlrl_[bdalte E :
7 T | scale N : uTatlona E:eve il -
a alf {  Monparametric Tests 30 g CE‘:;:: rg?;w ‘?;Zi: Reset | |
Time Series L. b | B
9 9f ( Survival v H f Beqinning Salary [z N
10 10f [ i i
Multiple Response v L yMonths since Hire [ 5
11 1M|f [ - . 4 Prewins Funesient:
— — Missing Value Analysis... - — -
1< 1£1m ' Complex Samples v | | [ 5ave standardized values as variables Options...
13 13m rrrrrrooo
| -
14 141 N2/2RM 844/ 1’-’.| T SARTINTT TR AT TR T

Eixova 2.8: MNMAaiolo diaAdoyou Tou SPSS, yia TnV €QapHoyn Tng 6|06|Kac|aq
Descriptives
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AlgAéyoupe Tn PeTaBANT (1 TIC METABANTEG) Mou BEAOUME va MePIYPAWOUHE Kal Tn
METaKIvoUue oTo napdbupo Variable(s) (sikova 2.8). EE opiopoU n diadikacia Ba
NPOYXWPNOEl OTOV UMOAOYIOHO TwV OTATIOTIKOV HETPWV: HEON TIMA, TUMIKR anokAion,
HIKPOTEPN Kal eyaAUTepn TIUN. H eniAoyn “Options” (eikdva 2.9) pag divel Tn duvaTtoTnTa
va BpoUWE TIG TIHEG Kal AAAWV PETPWV KAl va KABopiooupe Tn ogIpd EYPAVIONG TOUG.

Descriptives: Options

Dizperzion -
-Eancel
[+] bdirvirrarn

Std. deviation

Hel
[J*ariance hd anirniim

[JRange []5.E. mean

Diztribution

[] Kurtosis [] 5kewness

Dizplay Order

(%) Variable list

() Alphabetic

) dzcending means

) Descending means

Eikova 2.9: MAaioio 3iaAdyou Tou SPSS, yia Ta oTATIOTIKA HETPA THG diadikagiag
Descriptives

TENOG pnopoUpe va INTrAiOOUHE TOV UMOAOYIOUO Kal OTn CUVEXEId TNV aAnobnkeuaon
Twv Tunonoinuévwv TIMWV (standardized values) yia TIG PETABANTEG ToUu KATAAOyou
Variable(s) (eikdéva 2.8). H diadikacia “Descriptives” cival pia ¢Twxn ®G npog TIG
duvaToTnTeg diadikacia n onoia nMpoopileTal yia TNV TautoOXpovn-ypryopn napouaciaon
(oTovV idI0 Mmivaka) TWV OTATIOTIKWV HETPWV JUO ) NEPICCOTEPWY MOCOTIKWV METABANTWV.
'Onou To evdlapEpov pag pnopei va e€eidikeuTel, Ba npenel va avTikabioTavra ano Tnv
“Frequencies”.

2.1.3 T i noTeA ATWV T P

To anoTéAeopa Tng Tuxaiag diadikaciag nou oAokAnpwaoe To SPSS, anod Tn dnuioupyia
g1ac anAng ypa@ikng napdoraonc HEXP! KiId NOAUNAOKN OTATIOTIKN avaAuon, epgavileral
otnv epappoyn “SPSS Output Navigator”. >Tnv epappoyn auTn KataypdagovTal Td
anoTeAéopaTta OAwvV Twv d1adikaciwVv (OTATIOTIK®V aVAAUOEWV, YPAPIKWOV NApaoTACEwWY,
METATPON®Y, K.AM) MOU NMPAyuaTonoinénkav o€ €va gUVOAO JeDOUEVWY, KAl JAAIOTA HE
TN OEIPA NOU EKTEAECTNKAYV.
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To napdBupo anoTeAeopdTwWV XwpileTal o dUO TUAMATa: To apioTepd (Outline pane)
eQavilel évav nivaka nepiexopevwy yia OAEG TIG DOUAEIEG Mou MpaypaTtonolinénkav
ano To Aoylopiko, evw To dei (Display Pane) eugavilel auta kabauTta Ta anoTeAéopaTa
(sikOva 2.2).

Outline pane (nivakag NEPIEXOUEV®V TV ANMOTEAECUAT®V)

MapatnpnoTe OTI N KABe diadikaacia €xel avaAubei o€ eNIPEPOUC CUCTATIKA OTOIXEIA. STO
kaBéva and auTd, To AOYIOHIKO avTIoToIXEl TO €Ikovidio evog BIBAiou, ouvhiBwg avoixTou
(e1kova 2.2). EniAéyovTag (and To aploTepO TUNAMA) €KEIVO akpIB®WG TO ONUEIO Mou pag
€vOIAQEPEl, AUTOPATA Naipvoupe dinAa Ta avTioToixa anoTeAéouaTa.

‘Eva kAgioTo BiBAio, unodnAwvel Tnv Unap&n anoTeAeoudTwV Ta onoia KaAU@enkav Kal
ouveN®G dev eppavifovtal. MnopoUpe OPNWG (MEJINAO KAIK OTO €IKOVISI0) va avTIOTPEWOUUE
auTn TNV KataoTtaon. ®uoika 1oxUel Kal To avTioTpoPo: dINAG KAIK PE TO €IKOVIDIO €VOG
avoixTou BIBAiou Ba To HETATPEWEI O KAEIOTO KAl TA AVTIOTOIXA AanoTeAEgUATa 6a nayouv
va gueavidovtal oTto de&i TUNUa.

Eninpo6oBeTa, pynopoUpe va KAAUWOUHE TNV €UPAVION OAWV TWV ANOTEAECHATWV MIAG
d1ad1kaaciag nou NpayuaTonoinenke Ki Oxl HOVOV TUNHATWY TNG. APKEi va YETATPEWOULE
TO OUMBOAO TOU pEiov —HeE anAd KAIK OTO TETPAYWVAKI MOU NEPIEXETAI- OE QUV.

Display pane (Ta anotsAéopara)

To Je& TuNua Tou napabupou TwWV aANOTEAEOUATWV eP@avilel povov o6ca and Ta
anoTeAéopaTta Xwpouv o€ auTo. MNa va doUpe kal Ta unoAoina, f XpnNoIUOMnoIoUUE TO
apioTepO PEPOG (enitAoyr) and Tov KaTaAoyo NEPIEXOUEVWV), N KIVOUUAOTE JEOa o€ auTo. Ta
anoTeAECPATA NOU NEPIEXOVTAl €3 avTIoToIXoUV 0TA GUCTATIKA OTOIXEId Mou eugavifovTal
dinAa kal xapaktnpifovTal oav avTIKEIMeVa: MNiVAKES apiBPwyV, YPAPIKEG NapacTACEIC,
Keideva. 'OAa Ta aAvTIKEIJEVA HUNOPOUHME va TA TPOMOMOINCOUHE EVEPYOMOIWMVTAG TOV
avTioToixo eneEepyaoTn (Me OIMAO KAIK NAVW OTO AVTIKEIPEVO) MOU EXEI EVOWUATWHEVO
TO AOYIOMIKO.

Mivakeg Ap1Ou®@V (Pivot Tables)

To SPSS eu@avilel 6Aa Ta AnoTEAECUATA WIAG OTATIOTIKNAG AVAAUONG O HOPPR €VOC
nivaka Tov ornoio Kal HnopoUlE va eneEepyacToUE:

---- 3TO apIOTEPO HEPOC EMIAEYOUME TO €IKOVIOIO MOU QVTIOTOIXEI OTNV MNEPIYPAPIKN
avaAuon Tng eTaBANTNG nou BéAoupe va ene€epyacToUpe. O nivakag eggpavileTal aueowg
oTo O€i pEPoC Tou NapaBbupou anoTEAECHATWVY.

---- MeTakIvoUHE ToVv O€iKTN TOU MOVTIKIOU NAVW OTOV Nivakad Kal Je SIMAO KAIK €100M0IoUlE
TO AOYIOMIKO OTI BEAOUME va enguBoupe aTnv gugdvion Tou. O nivakag nepiBAAAeTal
TWPA ano Wia ypauun okiaong nou unodeikvUEl TNV EVEPYOMOINGCN TOU KAl GUVEN®MG KAl TN
duvartoTnTa enéupacnc o€ autov. EmnAgov, n Bacikn ypauun TwV emAoywv €xel aAAGEel
(€xel eppaviaTei kal n emAoyn “Pivoting Trays 1”).
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>TOV Mnivaka nou eniAEEaUe £xoule Tn duvaTdTNTA VA TPOMOMOINCOUKE Td NavTd. Av yid
napadelypa Ogv pag apeoel o TiTAog “Statistics” nou To Aoyiopikd €dwoe, a@ou npwTda
Tov eMIAEEOUE, apKei va KAvoupe dINAO KAIK ENAvw Tou. PUCIKA HnopoUue aAAGEOUNE TN
YPAUUATOOEIPd, N VA KAVOUHE TO KEIPEVO €vTOvo, NMAAyYIo, YEYaAUTepo K.AM. EnIAéyoupe
ToV TiTAO Kal 0Tn cuvéxela and Tn Bacikn papdo TwV NPOTIUNCEWVY SiVOUHE Tn HOP®r Nou
€HEIG BENOUNE.

O1 aAAay€G pop@onoinong nou WNopoUle va KAVOUME o€ €vav nivaka apibpwv Tov
onoio £xoupe NON eMAEEel, €ival NPoaITEG anod Tn Baacikr papdo NPOTIUNCEWY HECW TWV
diadoxikwv enihoywv. 'OAa Ta napanavw napouacialovral aTnv €ikova 2.10.

i= Output1 - SPS5 Viewer
File Edit View Insert Pivot Format Analyze Graphs Utlites Window Help

Frequencies L
Active Dataset v fy | v| ‘T Times New Romz |B v| B 7 U8 =
L& Statistics
Frequency Table
The
[ Employee Code _
[ Current Salary Previous
b S Employee Beginning Months Experience
@ geginning >aiary mrEmaEE mEEmes A (i
L&) Months since Hire Code Current Salary Salary since Hire (maonths)
@ Previous Experience (months)| N Valid 474 474 474 474 474
= Missing ] 0 0 0 0
Mean 237 50 $34 41957 | $17,016.09 21,11 95 86
Median 237,50 $28,875.00 | $15,000.00 81,00 55,00
Mode 1= 830,750 §15,000 g1= 0
Sum 112575 516,314,875 | $8,065,625 38446 45438
a. iMultiple modes exist The smailiesivalie is shown
v
P g =
< 13 e oting Tra 3
1items selected (0 hidden/collapsed) SPSS Pros H: 167 , W: 424 pt
y y

Colmpg

Rows

1961 15 $31.200)  $14.250
1964 12 $36,150)  §14,250
1954 19 $110.6251  $45.000

Eikova 2.10: Evepyonoinon Tou &ENe§eEpyaocTr NIVAKwV-ypa@nuarwv (pivot
table)

T LCAD AL Layers
1954 19 3| $60.375| 527480 0 Columns
1963 15 1 §32550)  §14.250
1944 19 3| 5135000 579980 :

1

1

3

w w el o olo

n‘ 12.4aT)

[=rie
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EKTUN®WOoN ANOTEAECHATOV

Ma va EKTUNWOOUE TO NEPIEXOUEVO TOU NapabUpou anoTEAEOUATWY ApKei va eniAEEoUpE
diadoxIka:
File => Print => OK

anod Tn Baoikn pdRdo NPOTINACEWY TOU AOYIOHIKOU OTO nNapdbupo TwV ANMOTEAECHATWV.
EmnAéov undpyxel n duvardTNTa va TUMNWOOUME HEPOG MOVO TWV AMOTEAECUATWV MOU
£€XOUME. STO aPIOTEPO MWEPOG €MIAEYOUME TaA €IKOVISIA TWV AMOTEAECUATWV MOU HAG
evdlapépouv (ouvduaouog NovTiKIoU e To NARKTpo Ctrl). Ano Tn papdo enmiAéyoups
diadoxIka:

File => Print => OK

MNa Tnv KaAUTepn eP@AVION TWV AMOTEAECHATWV OTNV eKTUNW®ON, XPNOIMN €ival n
diadikacia TNg MPOEnIoKONNoNG Me Tn BorBeia Tou koupnioU. Av dIAnIOTWCOOUHE OTI
oe kanola Ogon npenel va apxiocoupe kaivoUpla oeAida, €nNICTPEPOUME OTOV Mivakda
anoTEAECHATWY, EMNIAEYOUNE TO OUYKEKPIPEVO Mivaka kal {nTape aAhayn oeAidag e Tov
akoAouBo Tpono:

Insert => Page Break

AnoOrnkeuon ANoTeAsoHATOV

MNa va anoBnkeUCOUPE TO MEPIEXOPEVO TOU NMApabUpou anoTEAECNATWV and Tn Bacikn
papdo (menu) O1adOXIKA EMAEYOULE:
File => Save as

Kal oTn ouvexeia divoupe To Ovopa nou eniBupoupe, Ta apxeia anoTeAeopaTwy Tou SPSS
£€XOUV TNV KATtaAnén “.spo”.

2,14 T io EVIOA®V T P

To SPSS for Windows, eniTpénovTag Tnv npaypdatwaon Tng avaAuong We Tn Bonbeia Twv
dladoxikwv oBovwv snidoyng (menu driven), katdpynoe, OTIC NIO NMOAAEC TOUAAXIOTOV
NEPINTWOEIC, TNV Avaykn dnuioupyiag TETolwv apxeiwv. Eivar emnAéov ouxva Xpnoiyo
Va E€XOUME anoBnNKEUPEVEC KAMOU XWPIOTA TIG EVTOAEC MOU xpnoigonomnénkav o€
kanola oTaTIoTIKN avaAuaon, €70l WOTE va pnopoUWE va TNV enavaAdBoupe UoTepa ano
Kanoleg aAAayeg Twv dedopEVWY XWpIc va XpelaleTal va nepacoupe Eava ano TIG 060veg
emAoync. 'Eva aAAo onuavTiko NAEOVEKTNKA TwV APXEIWV auTwy, €ival OTI ynopolv va
dnuioupynBouv pe €va onolodnnoTte ASCHII keigevoypd@o oav £€va Kolvo apxeio. =Tn
OUVExela eloayovTal 0To SPSS w¢ “apxeio evToAwv” Kal ekTeAoUvTal.
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levikdTEPaA undpxouv TPEIG TPOMOI yia va dNUIOUPYHOoUKE éva “apXeEio EVTOADV”:

——e O nio egUkoAOC TPOMOG eival kata Tn didpkeld Twv O1adoxIKwy emAoywv va
xpnoigonoloUWe To NAAKTPo “Paste”. AUTO €xel oav AMOTEAECHA va avTiypagovTal Td
BrpaTa Tng enixeipoUPEVNG OTATIOTIKAG avaAuong d1adoxikd o€ €va apxeio EVTOA®V Mou
€vEPYONMOIEITAl auTOPaTa To Aoylodikd Tou (eikova 2.11).

| salbegin Jjobtime minority
1 - b 0 527,000 98 144 |
2 f Emplopes Code [id] | V::”Ia'sdE[S]- tional Level v 0 $18.750 03 36 |
& : Lcational Level [yea »
3 Eate D: SBlrlth [bdalte {l Ermployrment Categary [ Paste | |0 $12,000 98 381 I
il % B lsa[a L — bl s13200 98 130 !
eginning Salary [3 = Reszet 2
5 fMonths since Hire [ 0 $21,000 98 138 ‘
6 aj& Previous Experienc
7| | ol Minarity Classificatic - < - —— L
3 ¥ File Edit View Data Transform Analyze Graphs Utlites Run  Window Help
9|l [ Save standardized value: = H % E o Bx=b # » .:i =1 ‘ ‘
Ly H =1
10
L i 0 bEffAC:ig:Eze duc jobeat
12 12m U1)I /STATISTICS=MEAN STDDEV MIN MaxX .
13 13m 07,
14 14f 02/
15 15 o8/
16 16 1
17 171 o7l
18 18 m ikl | SPSS Processor is ready

Eikova 2.11: Anpioupyia apxegiou evToA®v HE Th XPRon Tou NARKTpou "Paste”
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——e MnopoUpe va Xpnoigonoinooupye Ta €ikovidia “log” Ta onoia epgavifovral oTo
napabupo TwV anoTEAECHATWY, AV €XOUME EMIAEEE!:

Edit => Options => kai oTnv kapTéAa Viewer eniAé§oupe Display Commands

in the log

| Data [

Cumency || Scripts |

General Viewer | Draft Viewer || Qutput Labels || Charts || Interactive || Pivat Tables |

Initial Output State
ftem:

|| Log w

g Contents are intialty:

- {*) Shown
. ") Hidden
)

[H

Justification:

il «

Display commands in the log

| Tile Fort

vl

|Pu'ia| Gresk

&[5 ¥ 3 o]

Text Qutput Page Size

Width:

(#) Standard (80 characters)  (#) Standard (59 lines)
() Wide {132 characters) ) Infinite

() Custom: O Custom:

Teat Output Fort

Length:

|CnurierNewGreek v| 10 |» Hﬂﬂ -|'|

Monospaced fonts

[ ok

][ Cancel ] Apply Help

Eikova 2.12: Anpioupyia apxeiou evroA®wv He Tn XpRon Tov eikovidiov “log”

NpIv EKTEAECOUNE TNV EMIXEIPOUHPEVN OTATIOTIKA avaAuon. H ocUvTa&n Tng KABe evTOANG
€P@avileTal oTo Napabupo anoTEAEOUATWY akpIBWG npiv Tn dnuioupyia Tou.
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——e MnopoUue va Xpnolhonolnooupe To SPSS Syntax Editor, 6nou To AoyIOMIKO
kataypdagel OAEC TIG eVTOAEC Nou divovTal Kata Tn dIApKeIa Jiag oTaTIOTIKNG avaAuong,
WOTE YE TN ANEN EKTEAEONC TOU NPOYPAPHATOG VA EXOUME €va EeExwpIoTo apxeio. Ma va
anokTnooupe NpdaoBacn o€ auTo eMAEYOUNE d1adoXIKA:

File Open => Syntax

= Employee data.sav [DataSet1] - SPSS Data Editor

File Edit View Data Tran Analyze Graphs ties Windo el

EHBE o =h # Fr- BERE 9@ |

[1:id [1
id bdate educ jobcat salary salbegin Jobtime prevexp minority Vi
1 11 02/03/1952 15 3 $57.000 527,000 98 144 0
2 2m 056/23/1958 16 1 540,200 $18.750 98 36 0
3 3f 07/26/1929 12 1 521,450 $12.000 98 381 0
4 4/f 04/15/194 7o )
3 3™ RPEREE: == SPSS PCs+ syntax convertor.sps - SPSS Syntax Editor
6 61 []8;22;135d File Edit View Data Transform Analyze Graphs Utlites Run Window Help
! m MBS o I B [ e E=b 4 > @ 53 b
B B/ 05/06/1966; . v
) 9 01;23”341 endcsrfnl.)ute #statnum=#statnum+l. ~
10 10f 02;13”341 else if #char3 eg 'OME'.
11 1Mf 03071’195! * assume there really are statis.
12 121 01/11/1964) compute #stv=' /STATISTICS='.
13 13m urﬁrﬁsa[‘ do if index($fstat,' 1 ') gF a.
1 14 0212611 941 compute #stv=concat (rtrim(#stv),' DESCRIPTIVES').
compute #statnum=#statnum+l.
15 16 m []8!29!1954 end if.
16 16 1m 11!171195" do if index(#stat,’' 2 ') gt 0. | =
17 17 071861 954 compute ¥stv=concat (rtrim(#scv),' EFFECTS').
18 18m []3;20;1951 -cr_arinpute #statnum=#statnum+l. -
19 191 08/191964 , e o | i
2 29 f 01;23”3‘1; SPSS Processor is ready

Eikova 2.13: -Anploupyiu apxeiou evroAwv SPSS Syntax Editor

>Tn ouveéxela, kKaBodnyoUUe To AOYIOHUIKO OTOV €VTOMIOPO TOU AVTIOTOIXOU dpXeiou. To
anoBbnkeUoUPE WG apxeio evToAwv “.sps” Kal €nionUaivoude OTI YE KABe Eekivnua Tou
SPSS 1o Aoylouikd dlaypdgel To UNApYXOV apxeio evToAwv kal dnuioupyei Eva kaivouplo.

EKTEAEON TOU NEPIEXOHEVOU EVOG APXEIOU EVTOAMV.

A@oU dlaBacape £va apxeio evToA®v pnopoUle Pe Tn BonBeia Tou menu “Run” va:
1. All: ekteAéooupe OAEG TIG EVTOAEG MOU MepIEXOVTAl O auTo.

2. Selection: skTeA€COUPE PNOVO TIC EVTOAEG NMOU MEPIEXOVTA OE AUTO.

3. Current: eKTEAEOOUPE PHOVO TNV EVTOAR OTNV onoia BpiokeTal o dpopEag.

4.

To end: skTeEAECOUPE OAEG TIG EVTOAEC AnoO TO ONUEio Nou BPioKeTdl 0 dPopEAC HEXPI
TO TENOG TOU apxeiou.
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c¥ EknaideuTtikn EvoTnTra

e Mepiypa@ikn orartioTikn I: nivakeg kail diaypapgpara

Me Tnv uAonoinon Tou padnoiakoU avTIKEINEVOU, 0 KaBEvag and TouG CUNUETEXOVTEG Ba
uropsi:

© Na kaTtaokeudalel OTATIOTIKOUG MIVAKEG MOVOMETABANTWV Kdal MOAUMETABANTWV
nANBuUopWV.

© Na kaTavoei Tov TPOMo aneikovIoNG TwV KATAVOR®V CUXVOTATWY Kal va KaTaokeualgl
nivakeg cuvageiac.

© Na aneikovilel Tnv nAnpogopia nou diaBETel Yeoa and >TaTioTika Alaypdupara-
PaBdoypappaTta-YnodiaipoUpeva akidwTda-KukAika-XpovodiaypauuaTta-Alaypaupara
dlacnopdc-IoToypappata-NMoAUYwVIKEG YPANMPEG K.d.

ZTaTIOTIKOG NANBUCNOG
MapaTrpnon

KaTavopur ZuxvoTnTag
IoToypAuuaTa SuXvoTnTwV
MoAuywvikn Fpapun

ABPOICTIKI KATAVOMI CUXVOTATWV
SXETIKN KATAVOU oUXVOTNTAG

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ



Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

Avagépape oTo nponyoUUevo KeQAAdio OTI n OTATIOTIKA avaAuon anoTeAei pia
diadikacia nou nepIAapBavel NEVTe ouykekpipéva otadia. 'Hon avagepape Ta Tpia ano
auTd. Mpokeipgevou OPWG va NPOXWPNOOUHE OTO TETAPTO OTAdIO, AUTO TNG avdaAuong
TWV OTATIOTIKWV OTOIXEIWV Kdl €6ayWYNG OTATIOTIKWV CUPNEPAoPATwy, 6a npenel va
avapepBoUPe O KANOIEG NPOCOETEG £VVOIEG, AUTEC TOU OTATIOTIKOU MANBUGHOU, TNG
napaTtnpnong Kal TNG KaTavoung ouxvoTnTag.

MoAAoi ouyx€ouv TNV €vvold TNG NapouciacnG PE auTrn TNG avaAuong TwV OTOIXEIWV.
MapakdTw Ba yivel katavonTo OTI N avaAuon Twv oToIXEiwv EEkivagl and Tn GTIYHR nou
dnuIoupyoUlE vEa aToixeia and Ta ndn undpxovTd. Ta véa auTda oToixeia napouaialovTal
Kal e Tn BonBeia nivakwy, dIaypauuaT®V KAl ypapnuatwy, dAAd €xoule ndn nepacel
0TO OTAdIO TNG avaAluong, Kiag Kal Ta aToixeia pag dev sival nAgov Ta apyika AngoeevTa.

3.1 H €vvoia Tou oTaTIoTIKOU NANOUCHOU

'Onw¢ ava@EépBnKe Kal oTo KEPAAaio 1 To Np®TO MpAyua rnou Ba npenel va KAVOUWE
€ival va anokTrnoOUHE HIa oa®r €ikOva yia auTtod Mou anoTeAEl To aTaTioTikO NANBUOHO
Hag. OuunBeite OTI N NoIdTNTA TWV OTOIXEIWV PaAg €ival auTr nou 6a pag Bonbnoel va
g€ayayouue uWnANg noloTnNTag cupnepdopara. Eav o nAnBuoudg pag dev gival NARpwG
dlacapnvigpevog TOTE N €€aywyn Tou deiypaTog nou Ba npayparonoincoups Ba eivai
AavOaopévn.

QG nAnBuopd opifoupe €va OUVOAO HOVAdWV HE KAMOIO KOIVO XAPAKTNPIOTIKO TO
ornoio anoTeA&i yia pag avTikeigevo diepelvnong. 'Eva napdadeiyua gival To oUVOAO Twv
UNaAAAA®V €vOC UMOUPYEIOU MOU NAapakoAOUBEl TO OEMIVAPIO «AIOIKNCN HECW STOXWV>
NG EBVIKAG Zx0ANg Anuooiag Aioiknong peEoa o€ €va €T0G. To OUVOAO QUTQV TWV
unaAANAwv gival €évag oTaTioTIKOG NANBUCGHOC UE KOIVA XAPAKTNPIOTIKA TO CUYKEKPIUEVO
ogUIVApIo. Ano Tov NANBUCKO auTO OPICHEVEC HOVADEG gival AvOpEC Kal OPICHEVEC HOVADEG
yuvaikeg. AAEG povadeg napakoAolBnoav e enmiTuyia To oeUivapio kalr AAAeg oxl. H
OTATIOTIKA Kag avaAuon nou nepiAauBavel auTn akpiBwg Tn didkpion We BAaon kanoio
KOIVO XapaKTNPIOTIKO €ival HEPOG TNG OTATIOTIKAG AvaAuong.

H €vvoia Tou nNAnBuopoU ONWC NApoucidoTnNKE O0To Napandvw napdadelypa €ival auTth
Tou povodiacTaTou MANBuopou. AuTOC diakpiveTal and Tov noAudidoTrato nNAnBuUouo
nou €YXOUME OTIG MEPINTWOEIG MOU O OTATIOTIKOG Pag nAnBuopdg diakpiveral pe Baon
NeEPICOOTEPA ANO €vd KOIVA XAPAKTNPIOTIKA.

'Onwg avapepBNKe o€ NPonNyoULEVO KEPAAQIO TO va avaAUooupE 0AOKANPO Tov NANBUCHO
gival ekTd6C and pakpoxpovn kai €ninovn diadikacia kal pia ouxvd uywnAoU KOOTOUG
emAoyn. MNa To Adyo auTd oxedov navra otav o NANBuopdg pag eival moAunAndng
EQPAPUOCOUNE TNV TEXVIKN TNG d€lyHaTOANWiag nou avaAueTal o€ endPeVo KepaAAalo. Me
TNV TEXVIKA auTr avTi yid TN JEAETN Tou ouvoAikoU nNANBuopoU emAEyoule éva Osiyua.
H emiAoyn Tou deiypaTtog autoU yiveTal pge Tuxaio Tpono. H epappoyn Twv Kavovwy Tng
delypaToAnwiag pag emiTpenel va e§Ayoupe €va deiypa nou va anoTeAEl Hia Hikpoypagia
TOU OUVOAIKOU nAnBuopou. Emdimkoupe dnAadn va £xel To O€iyyda auTto n va Teivel
va €xel Ta idla XapakTnpIloTIKa PE OAEC TIC PMovadeg Tou nAnBuopoU. H emihoyn kai n
avaiuon evog deiypaTtog anod €va oraTioTikd NANBuopd neplopilel onuavTikd 1o KOOTOG
Kal anoTeAEl oUCIAOTIKA TO AVTIKEIMEVO KAl TO OTOXO TNG OTATIOTIKAG €MIOTAKNG. ‘Onola
oupnepaocparta e€ayoupe yia To dgiypa pag JnopoUE OTn CUVEXEIA VA TA avAyOUME OTO
oUvoAo Tou NAnBuopou eEaocpalifovTag, onwg Ba doUWE, KAl OUYKEKPIPEVA MEPIBWPIA
yla TUXOV OQAAPATa oTnV avaywyn pac.
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3.2 H £€vvoid TnG napaTtRpnong

To oUvoAo TwV NapaTnPROEwV Nou MAEYOUHE va HEAETHOOUE ANOTEAEI pia HETABANTH,
MOCOTIKNA I MOIOTIKN, CUVEXN I ACOUVEXH N Onoia oTn CUVEXEIA ANOTEAEI AVTIKEIYUEVO TNG
oTaTIoTIKAG avaAuong.

O oUVOAIKOG NMANBUOWOG pag anapTifeTal and povadec. Kabe povada Tou oTaTIOTIKOU
nAnBuopou anokaAsital napatrnpnon. H kabe napatripnon diaB£Tel U0 XApAKTNPIOTIKA:
€ival autoTeEANG kal autovoun. To NpwTO XAPAKTNPIOTIKO €ival anoppoia Tou OTI N
KGbe napatipnon and Povn TNG napoucialel 6Aad TA XAPAKTNPIOTIKA yvwpiopaTra Tou
nAnBuopou kal To SeUTEPO €ival anoTEAECUA Tou OTI N KABe napaTrpnon dev ennpealeral
ano TIG AAAEG.

SnUEI®VOUNE €dw OTI OAa Ta napandavw 1oXUouv Kdl OTAV MEPINTWON MOU HEAETAUE
€va Oeiyya avTi Tou ouvoAikoU nAnBuopol. Me Bdaon Tig dUo auTeg 1010TNTEG N KABe
napaTnpnon anoTeAei avanoonaoTo KOWPATI Tou nAnBuopou. Autd onuaivel OTI €av
avTikataoTtaBei pe AGAAn B6a unap&er d1APOPETIKOG CUVOUACHOC MNapatnpnoswv. To
npoBANMHa nou evOEXETAlI va avakUWel oTnV MEPINTWON auTr €ival va odnynboUpe o€
AAAa oupnepdopaTa ava@opikda Pe TN CUPMNEPIPOPA Tou NANBuauoU.

3.3 H évvoid TNG KaTavoung ouxXvoTnTag

AQOU €XOUHE OUYKEVTPWOEI TA OTATIOTIKA HAG OTOIXEIA KAl £XOUME NPAYUATONOINTEl Hia
npwTN Ta&ivounon auTwVv MEPVAUE OTO TETAPTO OTADIO TNG OTATIOTIKAG AVAAUONG. =TO
oTadio auTtd xpnoiponoloUpe €I0IKEG KATATAEEIC TwWV OTOIXEiwV Wag nou ovopalovral
KATAVOPEG OUXVOTATWV. TO akpIBEG €id0G KAl 0 TPOMOG KATAOKEUNG TwWV KATAVOH®V
€EapTATaAl and Tn OUYKEKPIYEVN UETABANTN Nou €E€TAOUE.

3.3.1 H nepinTwon TG ACUVEXOUG NETABANTAG

‘'OTav n peTaBAnTn nou eEeTaloue ival aoUVEXNG KAl HAANIOTA PE HIKPO €UPOG TIHWV (M.X.
0 apIBuoOC TwV NaidinV KABs UNAAANAOU €VOG UNOUPYEIOU) AKOAOUBOUHE TNV TEXVIKN TNG
afpoiong Twv nNapartnpioewy ava TIUN TNG METABANTAC Kal napoucialoule Ta OTOIXEId
o€ éva nivaka anAng €icodou. H npwTtn oTAAN Tou nivaka nepIAapBavel TIG TIMEG TNG
METABANTNG Hag Kal n deUTeEPN ToV ApIBPd TwV NApATNPAOEWVY NMoU avapEpovTal o Kabe
TIMA TNG METABANTAG. AUTOG O apIBPOG TWV NAPATNPAOEWV ava TIMMA TNG PETABANTAG
ovopadeTal guxvoTNTa Kal n oTAAN Tou MNivaka aTAAN CUXVOTATWV.

Edv ol TINEG TNG acuvexoug PeTaBANTNG €ival NoAAEG (n.x. n BaBuoloyia os €va TeoT
Oe€loTATWV PE KAipaka BaBpwv and 0-100) HNnopoUHE avTi yia TIHEG OTN OTAAN TWV TIHOV
va TonoBeToUKE Hia TAEN TIHWV (N.X. BaBuoAoyia oTo TeaT de€loThTwV and 0-40, and 41-
80, kai and 81-100).

>Tov Mivaka 3.1 napouaialoupe oToixeia Babuoloyiag Tou TeoT de€l0TATWV and £va
deiypa unaAAnAwv evog unoupyeiou. H petaBAnth X oTtov Mivaka 3.1 naipvel TIG TIMEG
0,1,2,.. 99, 100 (BaBuoioyia TeoT) kal ep@avileTar oTnV NpWTN OTAAN HE TIG TIMEG
OHWG TAEIVOUNUEVEG O TAEEIC AOYW TOU HUEYAAOU €UPOUG TIMWV MOU £XOUME. H deUTepn
OTAAN NApouciddel TNV KEVTPIKNA TIUN, HIA €IKOVIKA TIUA TNG HETABANTAG 1 aAAI®G Wia
avTINPOCWNEUTIKNA TIUN TNG OUYKEKPIKEVNG TAENG. MpoadiopileTal and To abpoioua kai
oTn ouvéxela Tn diaipeon d1d dUO TWV AKPWV TNG OUYKEKPIPEVNG TAENC. H TpiTn OTAAN

f. napoucialel TIG avTioTOIXEG OUXVOTNTEG O TAEEIG, NOOEG POPEG dnA. epgaviletal o
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BaBuoc 0, 1, 2, ..., 99, 100 oTo OUVOAIKO deiyua. 'ETOl N NpwTn ypauun Tou Mivaka 3.1
pag Aéel 611 peTa&U Twv 43 napaTnpnioewy - Babpoloyia unaAAnAwy, 5 nipav Babuo ano
0 ¢wg kai 40.

O apiBpoG TwV Napatnploewy 1 ouxvoTATWV f, 0 KABE TipR Tng peTaBAnTAG 1 ot
KaBe TAEN TNnG, ovopaleTal anodAuTn GuUXVOTNTA TNG TIUAG, EV® N TIKA Tou nnAikou f/=f
ovopadeTal oXeTIKN ouxvoTnTa.

Oivakag 3.1
BaBuoAoyia YmaAdnAwy Tou Ymoupyeio «X» aro Tear Aeomirwy
Tataig Kevtpikr] Tiyr TuyvoTnTeg f
[0, 40] 20 e
[41, BO] 60 fa=15
[81, 100] 90 =23
E
Zivoho Z £=43
i=l

3.3.2 H nepinT®OoNn TNG OUVEXOUG HETABANTAG

Opioape vwpiTepa Tn ouvexn WETABANTA WG AUTN MOU HPNopei va AdBel kAbes Tiun anod
To d1A0TNUA TIHWV OTo onoio opileTal. 'ETol o€ avTidIaoTOAN HE TNV ACUVEXN METABANTN
Mou MMOPEI va NapoucsiacTel PE 1 XWPIG TAEEIC vIa TIC TIMEG TWV NAPATNPACEWY TNG, N
OUVEXNG METABANTN NapouaialeTal anokAEIOTIKA HE TNV opadonoinon TwV TINWV O€ TAEEIC.
AkoAouBoUpe Aoinov Tnv idia TeXVIKN nou avagepbnke kal npiv, dnA. TG Ta&ivounong
TWV NApATNPHOEWV O TAEEIC aPoU XWPICOUHE TO EUPOC TOU JIACTHNATOC TWV TIHWV TNG
METABANTNG O€ OPICHEVO apIBUO d1adoXIKWV dIaoTNHATWY. AKOAOUBWG O KABE diaoTnHa-
TA&n TonoBeToUPE TOV apPIBUO TWV NAPATNPHOEWV-CUXVOTATWY MOU aVvTIOTOIXEI G' auTo
(oTo avTioToixo didoTnua).

'Eva 6gua nou avakUNTel PE TIC TAEEIC TwV TIMOV TWV NaApatnphioswVv Wag €ival auto
nou agopd To eUpoc Touc. OI TAEEIG unopouv va £xouv OAEG To D10 aKpIBWC €UPOC N va
dlapépouv PETAEU Toug. H Bewpia TnG oTaTIoTIKAG avaAuong dev unodeikvUel &va Kal
HMOVO TpOMo wg Tov KataAANAdTEpO aAAd pacg divel Tn suxépeia va kivnBoUue avaloya
HUE TO OTOXO TNG avaAuonc. 'ETol eGv €xoUpe NapaTnpnosiG TWV Onoiwv ol TINEC TEIVOUV
VA OUYKEVTPWVOVTAl O OUVYKEKPIMEVEG MEPIOXEC KAl va €ival apalOTEPEG O AAAEG,
MMOPOUME va EXOUME HIKPOTEPOU E€UPOUG TAEEIC OTIG MEPIOXEC HUE MEYAAN OUYKEVTPWON
Kal PeyaAUTEPOU €UPOUG OE EKEIVEC TIC NEPIOXEC WE TN HIKPOTEPN CUYKEVTPWON. 'Eva
napdadelypa €ival To UWPog Tou dNAWBEVTOG POPOAOYNTEOU EIGODNUATOC YIA £vVA OIKOVOUIKO
£€10G¢ oTnv EAAGda. H petaBAnTh auth onwg eival euaoikd AapBavel TipéG ano 0 €wg To
aneipo. Asv undapxel dnAadn kAioTo nedio TIHWV. Eneidf Ta nepioocdTEPa €100dAKATA NOU
dnAwvovTal ival ano 0€ €wg 60.000€ Ba pag evdiEpepe va avaAUCOUHE AUTO TO THNAKA
Tou nediou TINWV TNG PETABANTAC nou anoTeAei kal nepi To 80 % Twv unoBAnBeicwv
POPOAOYIK®OV dNAWOEWV. 'ETOI dnuIoupyoUpe Ta&sic n.x. ano 0 €wg €10.000, ano €10.001
€wG 20.000€ k.An. MNa Ta peydAa €icodnuara nou €ivalr povo 1o 20% TOoU GUVOAIKOU
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nANBuopoU Pag YnopoUpe va dnuioupynooupe Wia f dUo Tageig n.x. ano 60.001€ £wg
100.000€ kai and 100.001€ £wg To aneipo.

e k@Be OiaoTnua BERaia Ba unoAoyiooupe, ONWG avaPePONKE MPONYOUHEVWG, TNV
KEVTPIKI TIMM TOu dIaoTAUaATOoC e TN diadikacia nou ava@Eépape. ©a npeEnel va NpooEEoUE
OPwG OTI N TeAeuTaia TAEN oTo Napadsiypd pag €ival avoikTh and ndvw nou onpaiver ot
Ogv WMOPOUME VA UMOAOYIOOUME KEVTPIKN TIUA. AuTO Ogv anoTeAei 101AiTEPO NPOBANUA
oTo nNapov oradio. Oa doUpe OPWG apydTEPA OTI PAG NEPIOPIleEl GTOV UNOAOYIOHO KAMOIWwV
NApapETPWV TACEWG,.

©a npénel oTo Oonueio auTd va avaQEpPoups OTI dedopEVNG TNG EAAEIYNG UNOJEIENG
ano Tn Bewpeia TNG OTATIOTIKAG AvVAAUONG €vOG KAl POVOU 1 KAMolwv TpOnwv wg
TOUG KATAAANAOTEPOUG yia Tnv eUpeon Tou apibpol Twv TaEEwv nou Ba npénel va
XPNOIMOMOINCOUKE Kal TOu €UPOUC MOU auTeG Ba MpEnel va €xouv, oTnV Npagn ouxva
€QPAppoleTal o gunelpikdG kavovag Tou Stugres. Me Baon autov Tov Kavova autod To
NAGTOC TWV TAEEWV Kal 0 apiBpog (NAnBog) autwyv unoAoyifovTal ¢ €ENG:

1. Bpiokoupe TNV apiBunTIKR anokAion YETagl TnG MIKPOTEPNG Kal TNG HEYAAUTEPNG anod
TIG TIMEG TWV NAPATNPAOEWV TNG HETABANTAC HAG.

EUpog (R) = Xmax-Xmin

2. YnoAoyiloupe Tov apiBud Twv Ta&swv: MARBog Tagswv =1+3,33Aoy(n), 6nou n €ival
To peyebog Tou deiypaTog ( N €av npokeiTal yia Tov nAnBuopd). To anoTeAeopa Pnopei
va PNV €ival aképalog aplBPog Kai g€ auThv TNV MNEPINTWON OTPOYYUAOMOIOUPE OTOV
NANCIECTEPO AKEPAIO.

3. YnoAoyiloupe To NAATOC TwV TaEewV dialp@vTag To EUPOG Pe To NANBOC TwV TAEEwV.
d=EUpoc / MARBog Ta&swv.

3.4 H ypa@Iikn napouciaocn ThG KATavoung

MeTa Tn dnuIoupyia TNG KATAVOMNG ouXVvOTNTAG Kal YId va €ival OAOKANPWHEVN N €IKOVA
Mou €XOUME yia TN PETABANTA PAG HNOPOUKE va TNV NAPOUCIACOUKE Kal JE KIa ypagIkn
avanapaoTaon. H oratioTikh avaluon pag divel Tn duvaTtdTnTa va XpnolPonoIiGoUpE Td
YPA®IKA €pyaAgia Tou I0TOYPAUHATOG, TOU NOAUYWVOU CUXVOTHTWYV N AAAIOG MOAUYWVIKA
YPAUUNG TWV anoAUTWV N OXETIKWV CUXVOTNTWV, KABWC €niong kai Tn diaypapuaTikn
napouciaon Tng aBpoioTIKNAG KATAVOUNG OUXVOTATWV.

3.4.1 To IoTOoypapupa SUXVOTATWV
Eav og éva ouoTnua Kabetwv afovwv Xpnoiponoincouue opBoywvia napaAAnAoypaupa

Me UpOG i00 e TO €UPOG KABE TAENG TWV TIHWV TWV NAPATNPNOEWY HAG KAl HE UWOG i00
ME TN ouxvOoTNTa TNG KABE TAENG €XOUME TO I0TOYPAUKA CUXVOTHTWV.

3.4.2 H NoAuywvikn Fpappn f MoAUY®WVO SUXVOTAT®WV

>T0 napandvw 10TOYPAPHA OUXVOTATWV €40V €VWOOUME HETASU TOUu Ta Onpeia nou
npoaodiopifovTal WG To YETOV TNG €ndvw Baong kabe opBoywviou napdAAnAoypappou
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oxNUaTifoupe Hia MOAUYWVIKNA yYpauun. MNMPoKeINéVOU N YPAPKR auTn va eQAanTeTal oTd
O0Uo dakpa TnG enavw oTov opilovTio agova Ba npénel va unoBeooupe TNV Unapén duo
EIKOVIKOV TAEEWV PE PNdeVIKN ouxvoTNTa NpIV TNV NPp®TN Kal JETA TNV TeAeuTaia Tagn.
H KaTAoKeur nMou €XOUME TwPA €ival N MOAUYWVIKN YPAPUR N Onwc aAAMwG AEyeTal TO
NOAUYWVO GUXVOTATWV?:

Mapouaialoupe NMAPAKATW £va napddsiyuyd. XTov nivaka 3.2 €0Tw OTI €XOUME TNV
KaTavoun Twv pnviaiov anodoxwv 150 unaAAfAwv evog unoupyeiou.

Mvakag 3.2

TaEeig eigobdrjuarog ot € %, 7 5% E F%

=900 - 0 0 0 0
[900, 1100) 1000 1 0,05 1 0,05
[1100, 1300) 1200 4 0.2 5 0,25
[1300, 1500) 1400 5] 0.3 11 0,55
[1500, 1700) 1600 4 0.2 15 0,75
[1700, 1900) 1800 3 0,15 18 0.9

[1900, 2100) 2000 2 0,1 20 1

=2100 - 0 0 20 1

Zuvoha 20 1

To 10TOYpaAPpa ouxvoTATWY Tou Mivaka 3.2 napouaialeral oto Aldypappua 3.1.

AIArPAMMA 3.1
Mnviaieg Anodoxeg YNaAARAwV Tou Ynoupyegiou «X»

7t - 0,35

B4 4103 &
o5 T 1025 5
= a4 402 =
Tl logs &
o2 to1 £

14 1005 &

0 } } } } } } } 0

500 10001200 1400 1600 1800 2000 2200

2 Eival npo@avéc OTI N HOp®M TOu I0TOYPAPHATOC ennpealetal dpacTikd and TV emAoyr Twv
KAGOEWV.
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Enionuaivoupe OTI kABe opBoywvio TOU I0TOYpAUPaAToG oXedialeTal €T0l, WOTE, TO
€uBadov Tou va igolTal Pe Tn ouxvotTnTa (f Tn OXETIKMA ouXvOTNTA) TNG AvVTIOTOIXNG
kAGong®. Enopévwe To GUVOAIKO €uBadov Twv opBoywvinv sival ico e To NARBOG Twv
napatnpnocwyv N (n eival ico pe 1). Eniong, To euBadov nou nepikAsieTal peTa&l Tou
MOAUYWVOU OUXVOTATWYV I OXETIK®V CUXVOTATWV KAl Tou opildvTiou a&ova €ival igo pe
N n pe 1 avtioTtoixa. OnoiodrnoTe TUAKA auTou Tou guPBadol pnopei va unoAoyioTei
(akpiB&aTepa, va ekTIUNBEi), divovTacg Hag To MOCOCTO TWV NAPATNPACEWY Nou BpiokovTal
METAEU OUO TIHWV TNG HETABANTAG N APIOTEPA KIAG TIMNG 1 d€€Id piag TIUAG. H napandavw
TEOAAOUEVN YPAMKD, anoTeAEl TN AeyOHEVN NOAUYWVIK YPAUHR 1} NTOAUYWVO GUXVOTATWV.
Av To NAATOG TwWV KAGOEWV €ival MoAU PIKpO To NMOAUYWVO CUXVOTATWV MNaAipvel Hopen
Agiag kapnUANg n onoia ovopaleTal KAPMUAN CUXVOTATWV.

3.5 H aBpoIoTIKA KATAVOMN CUXVOTATWYV: N £€VVoIid TWV KATAVOH®V «HIKPOTEPN
ano>» kal «pHeYaAUTEPN ano>

Mépav autwv nou avagepdnkav nponyoUUeva undpxouv dU0 akOWn TUMOI KATAVOMNG
OUXVOTATWV. H KaTtavoun «uIKpOTEPN and» Kal n Kartavoun <«HeyaAuTepn ano». ZTov
Mivaka 3.3 napouoialoupe auTtoug Toug dUo TUMOUG.

Oivakag 3.3
Tiurp Oprapévuy Metoxwv Tnv 31/12/08 oto XpnpoTiatrjpio ABnvv
ABpoioTikn Katavour
eMikpoTepn amds MeyahdTtepn amds
Tipr ApiBpoc AzgidoTpogn ApigTepooTpopn
METOY LIV METOY LY aBpoiomikl guxvamnTa (&) | aBpoiomikr guyvaTnma ()

8,00 0 0 60
8,50 1 1 59
9,00 4 5 a5
850 3 8 52
10,00 6 14 46
10,50 7 21 35
11,00 10 3 29
11,50 14 45 15
12,00 7 52 8
12,50 2 54 G
13,00 2 56 4
16.00 4 60 0

3 Av OAEC 01 KAAOEIC £X0OUV i3I0 MAATOC, TOTE MPOPAVAC Kal Ta Uyn Twv opBoywviwv Ba ival ioa pe
TIG AVTIOTOIXEG OUXVOTNTEG I OXETIKEG GUXVOTNTEG. AV OPWG Ol KAATEIG dev €XouV i310 MAATOG TOTE
HOvo Ta guBada sival ioa Pe TIC avTIOTOIXEG CUXVOTNTEG N TIG OXETIKEG CUXVOTNTEG KAl OX!I Ta Uyn.
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>TNV NEPINTWON TNG «HIKPOTEPN ano» abpoICTIKAG KAaTAvounG eu@aviletTal To adpoloua
TWV OUXVOTATWV MOU avTIOTOIXOUV Of TIMEC TNC METABANTAGC MIKPOTEPEC anod Mia
OUYKEKPIMEVN TIUN. AvVTIBETa OTNV nNepinTwon <«WeyaAuTepn anod» eugavilerar To
Aabpoiopa TwV CUXVOTATWV MOU avTIoToIXoUV Of TIMEG TNG METABANTAC MEYAAUTEPEG
ano Wia GUYKEKPIKEVN TIWA. Mia napaiAayrn Twv U0 auTWV HOPPWYV €ival Ol KATAVOUEG
«UIKPOTEPN N IoN» 1 «UeYaAUTEPN I ionN» NMou OUYKpPIVOuV TIPEG TNG METABANTAC ano
dia ouykekpigévn TIUR Kal navw n oxl. =1o Alaypaupa 3.2 kai 3.3 napouacidalovTai ol
KaTavoueg Tou Mivaka 3.3.

AIArPAMMA 3.2

70
60

50 /
0 -~

30 /

2 -
10 /

2 3 4 5 6 7 8 9 10 11 12

‘ —e— Ae160TpOPN aOPOICTIKH) CUXVOTNTA

AIArPAMMA 3.3
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H nAnpo@opia nou AauBavoupe and auTd To €idoC TwV KATAVOUWV €ival OTI pag
EVNUEPWVOUV MOCEC and TIC TIMEC TWV EMAEYMEVWY PETOXWV TRV 31/12/08, cival navw
I KATw KAnolag OUYKEKPIPEVNG TIUNG. M.X. and Ta oToixeia Tou nivaka npokUnTel OTI 14
and TIG 60 PETOXEG EKAEICAV HE TIMN HIKPOTEPN 1 ion and 10,00€, f) 35 PETOXEC EKAsITAV
ME TIMA YEYaAUTepn f ion ano 10,50 €, k.An.

3.6 H OXEeTIKN KATAVOUN OUXVOTNTAG KAl N OXETIKA aOPOICTIKA KATAVOUR
ouUXVOTNTAG

Mapoucidoape nponyoUNEVa TNV €vvola TNG KATAVOUNG CUuXVOTNTag n onoia deixvel Tov
ap1Buo TWV NApaTNPNOEWV OE KABE Wia ano TIG TIMEG N Ta d1a0TRKATA TIHWV TNG METABANTNC.
To GBpoIoua TWV GUXVOTNTWV € OAEG TIC TIUEG ) DIACTAKATA TIM®V 100UTAl JE TO GUVOAO
TWV Napatnpnoswyv oTo deiyya f otov nAnBucopd. Eav Twpa npoxwprjooupe €va Brua
akOMN Kail d1aIpECOUE TN OUXVOTNTA KABE TIUNG ) KABe d1aoTANATOC TINWV TNG HETABANTAG
Mag PE TO GUVOAO TWV NApaTnpRoewV pag (ouvoAo deiypaTog ) nAnBuopol) AauBavoupe
To MEYEBOG nou ovopdaleTal oXeTIKN ouxvoTnTa. H idia diadikacia akoAoubBeiTal kai oTnv
nePINTWaon aBpoIoTIKNAG KATAVOMNG CUXVOTNTWV MPOKEINEVOU va AAGBOUME TIG OXETIKEG
aBpoIoTIKEG OUXVOTNTEG. ZTOUG NApakdTw MivaKeS napoucialeTal €va napdadeiyha Twv
OXETIKOV CUXVOTATWY Yia €va deiypa 380 popOAOYOUHEV®V.

Oivakag 3.4
Earovous Zoyvomyras rwoa Zystoehy Katovous; Loyvdtyras
AnleoBsv Popolopyrse Ewsddnua yia 1o Owovouws Etog
2008
$opoloynio
Eigodnuo FupvoTTa Eyenkn Zuyvorio
=10.000 46 0,12
[10.001, 20000} 106 0.28
[20.001, 30000} 95 0.25
[30.001, 40000} 33 0.14
[40.001, 60000} 42 011
[60.001, 200000} 23 0.06
[200.001, 1.000.000) 13 0.04
Fivoho 380 1,00
Enu.: Tood oF SUpm
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Nivakag 3.5

ABpowsticy Kartaveun Xoyvoryrac (Amoloty wea Xystucn)

AniewBsv Popoloyntio Ewsodyua ia 1o Omovouxe Etog 2008

Yovopa TaZsowv Amolvm ABpowotuan | Eyetuer ABpowotikn
Tuyvomra (E;) Fuypvomra (F%0)

=10.000 46 0.12
[10.001, 20.000] 152 0.40
[20.001, 30.000] 247 065
[30.001,40.000] 300 0.79
[40.001, 60.000] 342 0.90
[60.001, 200.000] 365 0.96
[200.001, 1.000.000] 380 1,00

IMooa os svpm

3.7 NMapadeiypara
Mapadeiypa 1
MNa TIG napakdTw napatnpenoelg {nteital va Ta&ivounbolUv O OTATIOTIKOUG MiVAKEG

OXETIKOV OUXVOTATWV Kdl JeEI00TpoPwY abpoIoTIKOV OXETIKOV CUXVOTATWV. Na
€€nynoeTe oUvToNa Tn XpnoiygonoloUuevn peBodoAoyia oac.

8 5 9 10 7

1 4 5 6 9

2 7 11 4 6

3 5 6 8 8
Anavrnon:

MNa Tnv Ta&ivounon Twv NapaTtnpnoswv XPNOIMOMOIEiTal o eunelpikdg Kavovag Tou
Stugres: d=EUpog / NMARBog Tagswv

EUpoc (R)=Xmax-Xmin=11-1=10
MARBog Tagswv =1+3,33Aoy(n)=5,33 ® 5. Enopévwg d=10/5=2
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Take; Xi Amoh Zoyv ()| Eyer oy (%) A=Z AbBp. |A=E ABp. Ey=t
Tapa Tuyv. (Fi%)
[1. 3] 3 0.15 peym 3 0.15
(3. 3] ] LEYpL 3 045
5. 7] 3 0.25 peyp 7 0.7
(7. 9] 4 e 9 0.9
(9.11] 2 0.1 néyprll 1
Eiovoho 20 1

MNapadeiypa 2

H eTaipia ENRON A.E. xopriynos o€ 5000 oTeAéxn Tn¢ diagopa dAvela yia ayopd KaTolkiag.
e MIa MEAETN MoOU €yive, eAN@ON Ociyua Tpiakooiwv daveiwv To onoio napoucialeral
OTOV NAapakaTw MNivaka Katavounc. Na KaTaoKEUAOETE £va nivaka nou va gueavilel Tnv
anoAuTn ouxvoTnTa kai Tn Oe€I00TpoPn andAUTn CUXVOTNTA.

Eoarovoun Aaveicw

Opra Aoveloy Aplpic Ieroray
= 10.000 49
[10.000,20.000) 80
[20.000, 30.000) T8
[30.000, 40.000) 41
[40.000, 30.000) 26
[30.000, 60.000) 15
Snu.: Mood oe Eupw
Anavtnon:
AzfiooTpooy Azfiootpoon ABp/
Ta&elo Amaivm ZupvomTe Afporomsn Zepd Amaivm Tugvomoe
T fi Fr
(0, 10000] 40 g 10 49
(10000, 20000] a0 g 20 139
(20000, 30000] 78 aos 30 217
(30000, 40000] 42 gooc 40 259
(40000, 30000] 26 g 30 283
(30000, 60000] 15 oo 60 300
Zivolo g
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Mapadsiypa 3

Tpidvta dU0 €AEYKTEG XpeIGlovTal TOUG MApPakATw XPOVOUG O NUEPEG MPOKEINEVOU
va eAéy&ouv Ta NaApacTaTikKa TNG €Taipiag¢ Tou O&uatog 1 nMou NTWYXEUoe AOYw Tou
unepBoAikoU apiBuou daveiwv nou eixe xopnynosl: 21, 20, 10, 16, 15,9, 12, 11, 14, 12,
18, 15, 10, 16, 15, 14, 9, 11, 17, 12, 13, 11, 14, 13, 16, 14, 17, 13, 14, 11, 12, 15.
Ma TIG napaTnpnoeIg auTég dnTeiTal va Ta&ivounBbouv os TAEEIC ioou NAATOUG (KATavoun
anoAuTwWV Kal OXETIKWV OUXVOTATWV) Kal va UMOAOYICTEI N aBpoIoTIKr ouxvoTNnTa.

Anavrnon:

Ma Tnv Ta§vopnon Twv Napatnpnoswv XPpnoIHOoMoIEiTal O €UNEIPIKOG Kavovag Tou
Stugres: d=EUpog/MNAnNBoc TadEswv. EQapudlovTag Tov Kavova €XOUE:

0=(21-9)/1+3.33log32=12/6,01=2 dnAadn Ba katackeudooupe & TaEeIg Pe NAATOG 2.

X f; fi% F
[©.11) 1 0,125 4
11,13) g 023 12
[13.15) g 023 20
15,17) 7 0.21875 27
[17.19) 3 0,09375 30
[19,21] 2 00625 32
Tivoho 32 1.00
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¥ ExnaideuTikn EvoTnra

e Mepiypa@ikn ZTaTioTiKN II: HETPA CUHNUKV®WONG TWV NANPOPORIOV

Me Tnv uAonoinon Tou padnoiakoU avTIKEINEVOU, 0 KaBEvag and TouG CUNUETEXOVTEG Ba
uropsi:

@ Na unoAoyicel kal va epunvevsl Ta OTATIOTIKA PETPA TAong n 6€ong (ata&ivountTwv
Kal Ta&IVOUNMEVWY DEDONEVWV): WETOI Opol, DIANETOG, TETAPTNHOPIA, ENIKpATOUGA TIWN.
© Na unoAoyilel kal va epunvelUel Ta OTATIOTIKA PETPa dlacnopdg: elpog, diakupavaon,
TUMIKM anokAION, GUVTEAEDTNG LETABANTOTNTAG.

© Na unoAoyilel kal va sppnvelsl Ta OTATIOTIKA UETPA ACUMMETPIAG KAl KUPTWONG:
OUVTEANEOTEC ACUPUETPIAC KAl KUPTWONC.

© Na a&oloyei Tn Oour HOVOMUETABANTWV MANBUCPWV HE MEPIYPAPIKA OTATIOTIKA
gepyaAeia avaiuong.

© Na epappodlel Ta napandvw XpnoldonolwvTag To OTATIOTIKO NakéTo SPSS.

ApIBuUNTIKOG Médog

>TAOPIKOG HETOG apIBUNTIKOG
FEWUETPIKOG MECOC

AIGPEDOG

TeTapTnuopia

EnikpatoUoa Tiun

EUpog Alacnopdg

Méan AnokAion
AlakUpavon/Tunikn AnokAion
SuvTeAEOTNG MeTaBANTOTNTAG
Mapapepol AGUPHETPIAg
MapapeTpol KUpTwong
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>€ nponyoUHeVo KEPAAAIO avaQEPANE OTI N OTATIOTIKN avaAuon anoTeAei pia diadikaaia
nou nepIAaPBavel NEVTE CUYKEKPIYEVA oTAdIA:

>TGJ10 NP®WTO: H GUAAOYN TWV OTATIOTIKWV OTOIXEIWV.
210010 8sUTEPO: H 0pydvwon TwV OTATIOTIKWV OTOIXEIWV.
>1adio TpiTo: H napouciacn Twv OTATIOTIKWV OTOIXEIWV.

>Tadio TETAPTO: H avaAuon Twv OTATIOTIKOV OTOIXEiwV Kal €Eaywyn OTATIOTIKOV
OUMMNEPACUATWYV.

>Tad10 NEPNTO: H €pappoyn TWV CUUNEPACUATWY TOU TETAPTOU OTAdIOU OTO OUVOAO
TWV Povadwyv Tou nAnBucuou.

MExpl Twpa £XOUME NAPOUCIACElI TOV TPOMO Mou JOUAEUOUME OoTa NMpwTd Tpia oTddia.
>T0 KeaAalo autd Ba Napouciaooupe Ta epyaleia kar Tn peBodoAoyia NpokeIPEvou va
AEITOUPYNOOUNE OTO TETAPTO 0TADIO. AUTA €ival ol Aeyoueveg Mapdapetpol (1) ZTATIOTIKEG
oTnV nepinTwon Twv delyddTwy) Taong, ©®€ong, Alaocnopdcg, ACUpPEeTpiag kal KUpTwong.

e avTidlaoToAn Me OTI KAvape oTa nponyoUpeva otadia 6nou cuvowilape To NARBoOg
TWV NMPWTOYEVOV ApIOUNTIK®OV OToIXEiwV 0 anAoU¢ nivakeg kai diaypdapuarta, €dw 6a
oupnTUEOUWE Napan€pa TIG NANPOPOPIEC TwV JEJONEVWV AC, MPOKEIMEVOU VA EXOUHE HE
Tn BonBeia Twv NAapapéTpwy Wia 600 To dUvVaTOV MIo IKAvoNoINTIKN Kal akpifr neplypagn
TWV KUPIWV XAPAKTNPIOTIK®V Tou und digpelivnon nAnduaopol i deiyuaToc.

4.1 O1 NapAapeTPOIl TAONG

Mia npwTn NPOCEyyIion Nou Pag €ival anapaitntn katd Tn HMEAETN TWV OTATIOTIK®OV HAG
aToIXEiwV €ival va doUpe KaTd NdCoV auTA CUYKEVTPWVOVTAl O€ £€Va OUYKEKPIUEVO ONUEio.
TNV Npoogyylion autn pag BonBouUv ol AsyOuEeVEG NApAPETpOl TAoNG.

OI napdueTpol auToi €ival 0 PYECOG apIBUNTIKOG, O YEWHETPIKOG HECOC KAl O APHOVIKOG
MEooc. O TeAeuTaiog dev XpnaolydonolgiTal oXedov NOTE 0Tn OTATIOTIKA avaAuaon.

4.1.1 0 Api TIKOGC M€

To eninedo Twv unaAAfAwv €vOC unoupyeiou ekTIgaTal Pe Bacn Tn BabuoAoyia nou
METUXAIVOUV OTO TEOT O€EIOTNTWV KABE £T0C. MPOKEIHEVOU va €XOUUE HIA €IKOVA MOU
nepinou BpiokeTal KAaTa NPooeyyion To €ninedo Twv UNaAANAwv XpelaloyaoTe Tn PEoN
BaBuoAoyia nou auToi AauBdavouv oTo TeoT OefloTNTWV. O WECOG AUTOG OPOC Tou
nAnBuopoU (UNAAANAOI TOU UNMOUPYEIOU) NOU Uag PpavePWVEl €va XapakTnpIoTIKO (eninedo
unaAAnAwv) kaAeital kai pEoog nAnBucouoU. Na Tov UNoAoyIoHO Tou undapxouv duUo TUMol.
O NpwTOG A@opda TNV MNEPINTWON TOU ACTABUNTOU PECOU aplBunTikoU Kal epappoleTal
oTnV nepintTwon nou Ta dgdopéva pag dev eival Ta&ivounueva. O deUTEPOG apopa TNV
nepiNTwWon Tou oTaBuikoU apiBunTikoU PECOU Kal epapuoletal 6Ttav Ta dedopeEva pag
gival Tagivopnuéva os Tageig. 'ETol £XOUpE:
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e yIa TNV NEPINTWON TWV ATAEIVOUNTWV OEDOUEV®Y,

- = 4.1
ActéBuntoc uicos apifunticdc: x =L — (4.1)

onou x,, X, ol TINEC TNG MeTaBANTAC X kal N To nNARBoC Twv napaTtnproswy Tou

nAnduaopod.

peer Xy

e yIa TNV NEPINTWON KATA TNV OoMoid Ta oTATIOTIKA oTolXgia divovTal o Hopdr KATavoung
OUXVOTNTWYV, YId TOV UNOAOYIOWO TOU dpliBunTIKoU JETOU XPNOIKNOMNOIOUUE WG OUVTEAECTEG
OTAOMIONG TIG OUXVOTNTEG TNG METABANTAG. O TUNOG Tou OoTaBUIKOU apiBunTikoU HEOTOU,
ONwg ovopaleTal oTnV NEPINTWAON AUTr 0 apIBUNTIKOG HECOG, £XEI WG EENG:

>TaOIKOG HETOG apIBPNTIKOG (AUECOG UNOAOYIOUOG):

T‘
s Ant+hn+ ot Ax LA

= 4.2
A+f+. + 1 >4 (4.2)

onou x,, X, X5.00p X, O TIHEG TNG HETABANTAG X Kai f, f,,..., f OI OUXVOTNTEG TWV TIHGV

TNG METABANTAG X.

>Tnv nepintwon dnAadn nou yia Tn JETABANTH PAg undapxouv TAESIG ) dlaoTAUATA TIHOV
TNG HETABANTAG, OTIG TIMEG X, X, X3.00s X, TOU TUNOU (4.2) XpNOIMONOIOUKHE TNV KEVTPIKN
TIUA TNG TAENG N Tou dIACTAKATOG TIHWV TNG HETABANTAG (EMHECOC UNOAOYIOHOG).

TéNog Ba npénel va ava@epBei OTI uNApXEl Kal  apiBPNTIKOG HECOC TWV APIBPNTIKWV
HEowV k delypaTwv peyedoug ny, n,,..., N, AVTIOTOIXA, GKUPO €ivar:

T == (4.3)

i-1

nou €ival eni TNg ouadiag &évag oTabpIKOC HECOC apIBUNTIKOC.

ZNUEIOVOUHE TEAOG OTI 0 PECOG ApIBUNTIKOG Mou apopd Tov NANBUCHO CUPBOAIZETal pE
M.
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Mapadsiypa 4.1

'Evag 0dnyog @opTnyoU diavoung TPOPiwy, ayopaoe OE Hid NUEPA NETPEAAIO ano Tpid
JlapopETIKA npaTnpla. And To NpwTo ayopace 6 AiTpa npo¢ 0,75€ To AiTpo, anod To
delTepo 12 AiTpa npog 0,84€ To AiTpo kal and To Tpito 5 AiTpa npog 0,76€ To AiTpo. Moia

gival n géon TIPA nou NARPWOE;

Anavrtnon:

Ma va unoAoyioTei To H€oo Noad Nou NARPwWoe ava AiTpo 0 0dnyoG NpEnel va Xpnoigonoindei

0 0TaBuIKOG PETOG:

he

LY
7 = _6-0,75+12-U,84+5-U.76
= s E+1245

Mapadeiypa 4.2

=079 €

ava Aitpo

Av To p€co Uwog 10 goitnTwy gival 170 cm kal To oo UWog 5 goitnTpIwy sival 160 cm,

noio €ival To géogo UWOoG QOoITNTWV Kal QpoITNTPIWV;
Anavrtnon:

To P€oo UWOG QOoITNTWV Kal POITNTPIWV givai:
2
> a7

75 _10.17045160 oo
S e

4.1.2 FewUeTPIKOC MECOG

O YEWUETPIKOG HECOG HIAG OEIPAG NAPATNPATEWY X, X, Xzs +

pia ToU YIVOMEVOU TOUG

. X\ OpiCeTal WG N viooTn

= Iy
G =dn % Xy

(4.4)

O unoAoyIopog Tou TUNOU (4) yiveTal Je AoyapiBuion onwg gaiveral NnapakaTw:

AoyG= Aoyx +Aoyx, +. .+ Aoyvx, _

i

> Aoy,

i=1

N

N

(4.5)
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Se nepintwon ouvexoUc HeTAaBANTAG, AapBavovTal un' OWIv ol ouXVOTNTEG WG OTABUIOEIG
Kal o TUnog (4.5) yiverai:

o
2 fidorx,

£ ) e i 4.6
G:E.\/x{f--ng -...-:JrN‘;P nﬂc}yG:—lzj} (4.6)

H epunveia Tou pEocou yewWeTpikoU e€ival avaloyn Tou api@unTikou. ‘ETol, av
avTikataoTabouv ol TINEG TNG HETABANTAG ano TO PECO YEWHETPIKO, TO YIVOUEVO TOUG Ba
napapeivel ageTapAnTo.

4.2 O1 napapeTpol 6€ong

Suveyxilovtag TNV avaAuon TwV OTATIOTIKOV HAG OTOIXEIWV Kal apoU unoAoyioape TIG
napapéTpoug Taong, €voOlapePOPAOTE va OPICOUHE Tn B£€0n TNG KATAVOMNG. € auTn
Tn Oiadikacia XPNOIKOMOIOUNE TIG MAPAPETPOUC TNG AlGPECOU, TwV TeTapTnuopiwy,
AgkaTnuopiwyv, EkatooTnuopiwv kar Tng Enikpatouoag Tiung. H TeAeuTaia napapeTpog
ouvavTdaral Pe TIG ovVouacieg Znuegio MeyioTng ZuxvoTnTd .

4,2.1 H Aiauecgog

'Onw¢ €€nyei kal n eTupgoAoyia TNG AEENG n didPecog ival pia TIPA TNG METABANTAG HAG
navw Kal Katw and Ttnv onoia Bpiokeral o idIog aplBuNTIKG apiBuodg NapaTnProswy Tou
deiypaTog. MpounoBeon yia va i1oxUel 0 Napanavw opIoPOC €ival ol NapaTnprosic Jag
va €xouv TonoBeTnBei o au&ouaa osipd. O UNOAOYIONOC TNG OIAUECOU AKOAOUBEI TNV
napakdtw diadikaacia:

e SenepinTwaon NepITToU apiBuoU NapaTnpnoswy, n dIAUECOG opileTal ENAKPIBWC WG N
napatripnon Tng 6£€ong:

AN+1

> (4.7)

e & nepinTwon apTiou apiBuoU NapaTnpnoswv ¢ O HECOC TwV OUO KEVTPIKWV
01a00XIKWV TIHWV.

e Se OoToIXEia ouvexoUG KaTtavoung n didauecocg diveTal anod Tov TUMno:

5 N
M =r+—(——-F
L= f_(z ) (4.8)

6nou M, 3IGHEDOG, X; TO KATW OPIO TOU JIACTANATOG TIHWV nou nepiexetar n My, N o
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apibpog Twv napatnpnoewv orov nAnbuopd, F. N apéowg nponyoupevn Tou %
0&160TPOPN ABpPOIOTIKH CuXVOTNTA, d TO NAATOC TOU OIACTAKMATOC TIHWV (TAEEWG) nou
nepiexeral n M, kai f, n andAutn ouxvoTnTa TOoU JIACTAKATOG TIHWV MOU MEPIEXETAI N

e

Mapadeiypa 4.3

To unoAoino katavaAwTikwv daveiwv Tng Tpdnelag A Tnv 31-12-08 napouadiaderal
NapakaTw wg €ENG:

Tlocd Aaveiov (€) Fuypvomno Aoveioy AzZiwdotpopn Abpototua
[0, 50.000) 180 180
[30.001, 100.000) 110 290
[100.001, 230000} 100 390
[230.001, 300.000) a0 480
[500.001, 1.000.000) 70 550
[1.000.001, 4.000.000) 50 600

EYNOAO 600

Na unoAoyioTei n JIAUECOG TIUN TWV KATAVAAWTIKWV dAVEiwv.
Andavrnon:
Me xpnoigonoinon Tou napandve TUnou:

a) npoadiopifoupe To didoTnua oTo onoio BpiokeTal n diapecog: N/2 =600/2=300. Apa
n d1apeoog BpiokeTal oTo TPiTO didoTnua Tihwyv [100.001, 250.000].

B) otn ouvexeia unoAoyiloupe Ta PHETPA MNOU CUVOETOUV TOV TUMO TNG SIAUECOU:
x; =100.001, f, =290, f. =100, 5=150.000
Y) TEAOG, epapuoloupe aTov TUMNO TNG dIaPECOU:

M, =x +?(——Fj—100 001+15$0000(300 2300 =115.001¢€

2

Enopévwe, ndvw kal katw and 1o uywog Twv 115.001€ xopnynnkav ano 300 daveia
avTioToixa.
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4.2.2 Ta TeTapTnuopia, Askarnuopid, EkarooTnuopia

Me napaAAayr Tou TUnNou (4.8) Tng dlaUECOU WMOPOUNE va €EayAyOUUE ONUAVTIKEG
NANPOMOPIEC anod Ta oTATIOTIKA Pag 0edopEVA ONWG:

e navw and noia TiPn BpiokeTal To 75% Twv Napatnprnocwy Tou nAnducuol (NpwTo
TETAPTNHOPIO)

e navw ano noia Tiun BpiokeTal To 25% (TpiTo TETAPTNHOPIO)
e KA4TW and noia TiIUn BpiokeTal To 25% (NpwTo TETAPTAHOPIO)
e KATW anod noia TiPA BpiokeTal To 75% (TPITO TETAPTNHOPIO).

Ol TINEG auTeg eival dnAadn ol B£0€iIC TOU MPWTOU KAl TOU TPITOU TETAPTOU TWV
napaTnpiocwyv Tou NAnBuopou.

KaTta avTioToixia pnopoUpe va opicoupe Ta dekatnuodpla Kal Ta eKaTooTnuopid.
O1 TUnoI nou papuoloupe napoucialovTal NApAKATW.

e To nNpwTO TETAPTNHOPIO diveTal and Tov TUMo:

g N
lexi—i_F(I_E) (4.9)

e To TpiTo TeTAPTNHOPIO Qs diveral ano Tov TUNO:

a 3N
Q3=7%+?(T—FJ (4.10)

e Ta Askatnuopia eEaAlou, unoAoyifovTal ano Tov TUMNo:

a kN
Do=xnt+o( &
= % fi(m ) (4.11)

onou k=1,2,3,...,.9

e Ta EkatooTnuopia divovTal ano Tov TUno:

g k- N
= t——=F
k. x: j; (100 :) (4.12)
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Mapadsiypa 4.4

XpnoigonolwvTag Ta atoixeia Tou Mapadeiypatog 4.3 va unoAoyIoTEl TO NPWTO KAl TPITO
TETAPTNMOPIO, TO TETAPTO DEKATNHOPIO KAl TO EVEVNKOOTO OEUTEPO EKATOOTNHOPIO.

Anavrnon:

To NpwTO TETAPTNHOPIO

O =x, +£(E—E)=o+5mm (180—0) =41 667€
£ 4 180

AnAadn navw and Tnv TIiPR Q,=41.667€, xopnynénke 1o 75% Twv daveiwv Kair To
unodAoino 25% kAaTw ano auTn.

To TpiTO TETAPTNHOPIO

Q.= x +;(¥—E}=250.001+$(450—390)=416.668€

AnAadn navw ano Tnv TIPA auTh xopnynenkav 150 daveia ) To 25% Twv daveiwv.
YnoAoyilovTag To TETAPTO OeKATNHOPIO €XOUME TNV MANpo@opia navw anod noia TIHNA
xopnynenke 1o 60% Twv daveiwv:

50.000

110

H TiunR Tng peTaBAnTAG nou unoAoyicape dnAwvel OTI KATW anod To UWoG Twv 77.274€
xopnynenke 1o 40% Twv daveiwv (240 daveia) kal ndvw ano auTr TNV TiPR 1o 60%.

D, =50001+ (2401800 ="T7 274 €

TeAog, unoAoyifovTag To evevnkooTo SeUTEPO EKATOOTNHOPIO BPioKOUKE Nola gival n TIUn
TNG HETABANTAG KATw anod Tnv onoia nepIAapBaveral 7o 92% TwvV NapaTnpnoswyv

(5= 1.000.001+w(552—550) =1.120001€

Me aAAa Aoyia, and Tta 600 ddvela nou Xopnynoe n Tpaneda autn, Ta 552 apopouacav
nood PikpodTepa Tou 1.120.001€.
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Mapadeiypa 4.5

STOoV MapakdTw nivaka oUXVOTATwV JiveTal n katavoun Tng Babuoloyiag 50 ¢oiItnTwv
TNG EBVIKAC ZX0ANG Anuooiag Aloiknong. Av oTo 5% Twv @oITNTOV PE TNV uwnAdTEPN
BaBpoAoyia diveral n duvaToTnTa va d1opicToUV OTO UNOUPYEIO TNG NPWTNG TOUG ENIAOYNG,
TI BaBuo Ba NpEnel va €xel €vag TETOI0G QOITNTNAG;

Boufuog x 7 7

[10, 12) 11 5 5

[12, 14) 13 10 15

[14, 16) 15 20 35

[16.18) 17 10 45

[18.20) 19 3 30
Anavrtnon:

A@oU wdxvoupe To 5% 6a XpnolIJonoINCoupE ToV TUMO TOU EKATOCTNHOpPIOU.

C95=x1.+£ il

EN  myo184247,5-45 %19
£ 100 5

‘Apa n BaBuoAoyia nou Ba npénel va NeETUXOUV oI POITNTEC €ival TouAdxioTov 19 (kAipaka
0-20).

4.2.3 H Enikpatouod Tiyn
Eav pia Tigf TNG METABANTNG Hag epgavilel ouxvoTnTa PeyaAUTepn anod TIG AAAEC TOTE

auTn N TIFA opieTal WG N TIMA ME TN MEYIOTN ouxvoTnTa N aAAI®G n enikpatoloa TIPM Kal
oupBoAigeTal pe To M. O TUnoG TNG eivar:

M
M. =x+4. 1
i i ﬂ'l1+ﬂ'lg (4.13)

onou, X; = KaTWTEPO OPIO TAENG OTNV OMoia AVTIOTOIXE N HeyaAuTepn ouxvornTa (f_ ),
8= To MAGTOG TNG TAENG ME TN peyaAuTepn ouxvotnta, A= f - f Kal

max max-1
A2= fmax_ fmax+1

SNUEIOVOUNE €dw OTI €dv dev BpoUpe pia kal povn TIMA NMou va gu@avidel Tn YEYIOoTN
ouxvOTNTa AAAG UNApXouVv TOUAdxIoTOV OUO TIMEG PE TNV idla ouxvoTnTa (HEyaAuTepn
OMWG ano OAeG TIG AAAEG), TOTE dev UNAPXEl ENIKpATOUTA TIMM.
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Mapadeiypa 4.6

EpappolovTag Tov TUNO (4.13) yia Ta oToixeia Tou MapadeiydaTog 4.3 va unoAoyioeTe
TNV enikpaTouoa TIWA.

Anavrnon:

(180— 0

My = 0+50.000
(180 —0)+(180 - 110)

=35.000€

Me aAAa Aoyia To ouvnBeaTepa XopnyoUUevo UWog kKaTavaAwTikoU daveiou Tng Tpanelag
givai M,=36.000¢€.

SNUEIOMVOUNE €0W OTI OTNV MEPINTWON MOU MId KATAVOWR €ival NANPWG CUMMETPIK,
n enikpartouoa Tipur, n JIGUECOG Kal 0 METOG aplBunTikdG Ba €xouv To idI0 ApIBUNTIKO
anoTéAeopa apoU cupninTouv otnv idia B€an.

4.3 O1 napdapeTpol diacnopag

MapouaiaoTnkav napandave napaPeTpol Taong (YUpw anod noia KEVTPIKNA TIKA TEivouv va
OUYKEVTPWVOVTAI TA OTOIXEIA Pag;) Kal napapeTpol 8€ong (nou BpiokovTal CUYKEKPIMEVEG
TIMEC TNG METABANTAG Hag;). Mag evdia@épel akOPN OTn OTATIOTIKN avaAucon va
npoadiopicoupe T anokAioeig (diaonopd) epgavifouv Ta OToIXEId Hag ano TIG NApAPETPOUG
TAoeIg nou unoAoyicaye. O1 napapeTpol diacnopdg nou ouvhBwS XpnoihonoloUlE gival To
€Upog diaonopdg, n JEon anokAion, n diakUuuavaon, N TUMIKR anokAIon Kal 0 OUVTEAEDTNG
METABANTIKOTNTAG. H mAnpo@opia nou AapBavoupe eivalr xpnoiyn O10TI PnopoUdE va
EKTIUACOUKE TNV a&lonioTia TWV HECWV OPWV WE AVTINPOTWNEUTIKMV TIHMV TNG KEVTPIKNG
TAoNG TNG HETABANTAG. H Unap&n peydAng diacnopdc nepi To HECO apIBUNTIKO NPOPAV®G
dev Tov KaBioTa a&idonioTn oTaTIoTIKN NANpogopid.

4.3.1 To EUpog Ailacnopdcg

Qc eUpog diaonopdg opioupe Tn dlaPopd PETAEU TNG MeYaAUTEPNG Kal TNG MIKPOTEPNG
TIUAC TWV NApaATnPnOE®WV Tou NANBUCOPOU i Tou OeiynaTog Pag. 'ETol EXOULE:

R =2y — Ty (4.14)

O unoAoylopuog Tou eUpoug diaonopdc dev pag divel onuAvTIKEG NANpogopieg oTav
E€XOUME TNV MNEPINTWON NOAU AMOPAKPUOUEVWY TIMWV. EAv Ta oTaTIoTIKA pag dedopéva
gival Ta&Ivounueva og KaTavopeg CUXVOTATWY, To eUpog IcoUTal Je Tn d1aPopd Tou Navw
opiou Tou TeAeuTaiou dIAOTAMPATOG TAENG, MEIOV TO KATW OPIO TOU MPWTOU dIACTNHATOG
Taéng. Eival npogaveg OTI €av n TeheuTaia TAEN €ival avoikTr OTO AVw AKPO TNG Oev
JMopw va unoAoyiow To €UPOC.
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4.3.2 H Méon AnokAion

H p€on andkAion opileTal w¢ 0 PECOG apiBUNTIKOG OAWV TWV aAnNoAUTWV dIdQOopwV TWV
TIHWV HIAg HETABANTAG anod To PHECO apiBuNTIKO (W) TNG HETABANTAC.

O TUNOoC dideTal pe dUo napaAAayeg yia ata&ivounta kal Ta&ivounuéva dedopéva:

ATa&ivounTta dedopéva:

Xlx-4
MA=—"__ (4.15)
N
Ta&vounuéva dedopéva:
T4

4.3.3 H Aiakupavon kai n Tunik AnokAion

H évvoia Tng diakUpavong opileTal wG O WECOC ApIBUNTIKOC TWV TETPAYOVWV TWV
anokAICEWV TV TINWV TNG HETABANTAG anod To PHEgo apiBunTikd TNG, (M), Kal cupBoAileTal
HE TO ypdppa o2 (avagepopevn oTnv nAnBuopiakn diakUpavon). O Tunog dideTal pe SUo
napaAAayeg:

e MEPINTWON ATAEIVOUNTWY JEDOUEVWV:

S x— xt
gJ:M (4.17)
N

e MEPINTWON TAEIVOUNUEVWY OTOIXEIWV O HOPPR KATAVOUNG GUXVOTATWV:

A
a_gz;ff:(x: x)

(4.18)
N

H Tunikr anokAion N YEon andkAion TETPAYWVOU 0pileTdl w¢ N BETIKN TETpAYWVIKH pila
Tng diakupavong Kal napouaialeral Je To EAANVIKO ypauua o.
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O TUNOC diveTal Pe dUo napaAAayeg:

e nepinTwon ata&ivounTwy JedOPEVWV:

b __2
a=fa? = # (4.19)

e MEPINTWON TAEIVOUNUEVWY OTOIXEIWV O HOPP KATAVOUNG CUXVOTATWV:

= ) .—_2
T=AJot = # (4.20)

>TnVv nepinTwon nou unoAoyioupe Tn diakupavon f TNV Tunikn andkAion d€lyUaTIKwV
dedopévmv OTOUuC napandavw TUMouc omou: o2, o, Y kai N Ba Baloupe avTioToixa Ta
AATIVIKG ypappata: s2, s, ¥,kai n.

TNV NEPINTWAON NOU XPNOIKONOINVTAG OTOoIXEIQ O€iyHaTOG EMNBUPOUKE VA EKTINAOCOUKE (HE
kdanoia NiBavoTnTd, onw¢ 6a doUUE o€ ENOPEVA KEPAAAIA) TIC AVTIOTOIXEG NANBUCHIAKEG
napapérpouc (a2 ) G) TOTE O OTATIOTIKES TOU SeiyaToc (s2 1) S) yia va €ivai ol auePOANATEC
(6a oploTEl O PETAYEVEOTEPO KEPAAAIO N €vvold AUTH) EKTIUACEIG TOUG, Ba npenel va
unoAoyiovTal ano Toug avTioTolXoug TUMOUG, avTikadioTwvTag ToV NapovopaoTr Je n-1
avTi Tou N.

O1 TUnol £xouv oTOV NapovopuaaoTh Oxl To NANBOC Twv NapaTnPnoewVv aAAd Toug Babuoug
e\euBepiag Toug, dnNAadn To NANRBOG TwV NpayuaTikd aveEaptTnTwyv (XWpPIig Nnepiopiopolc)
napaTnpnoswy.

Oa npénel va ONPEIWOOUPE OTO onUeio auTd OTI KAaTd TOV UMOAOYIOMO TNG TIMAG TNG
dlakupavong f TNG TUMIKNG anokAIionG, TA&IVOUNMEVWY OJEDOPEVWV OE KATAVOMEG
ouxXvOTNTAG KAVOUE €va OTATIOTIKO OQAAPa. To opaApa auto npogpyeTal ano Tn SINAR
auBaipeTn unNoBeon cUPPWVA HE TNV oMnoia APevog BEWPOUNE TOUG KEVTPIKOUG OPOUC WG
HEOOUG apIBUNTIKOUG KABE JIA0TAHATOG TAGEWG, KI APETEPOU OTI OI OUXVOTNTEG (f,) KABE
3laoTNHATOG TAEEWC €ival OUOIONOPPA KATAVEUNHEVES YUPW anod TOV KEVTPIKO TOUG Opo
(xX)-

'ETol n BGewpnTikn TIMA TNG dilakUpavong (and Ta&ivounuéva dedopéva) 6a diagepel
onwadnnoTe TNG nNpayuartikng (and Ta arta&ivounta npwToyevrh oToixeia). Aldpbwaon
auToU ToU OQAANATOG £TOI WOTE N BewpnTIKA TIPA TNG diakUPAvong va npoaoeyyidel Tnv
npayuaTikn Tng, diveTal anod 1o TUno Tou W. F. Sheppard:

52
ai =c:|3—E (4.21)

H pEBodog Tou Sheppard dev ouvIOTATAI OE €KEIVEC TIC NEPINTWOEIC MOU £XOUME MOAU
€VTOVA QAOUMMETPIKEC KATAVOUEG ONwG n.X. oxnuatoc U  J n otav To pEyeBog Tou
deiypaToc eival peyaAUTepo and 500 napaTtnpnosic.
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4.3.4. O SuvreAeoTnG MeTaBANTIKOTNTAG

KaTta Tn oTaTioTikn eneggpyacia Twv OToIXEiwv pag dev €Xoupe NAvTa PETABANTEG nou
ek@palovTal oTIC idIEG HOVADEC PETPNONG. ZTIC NEPINTWOEIC EKEIVEG NOU NpoanadoUpe va
OUYKPIVOUWE HETABANTEG I KATAVOUEG METABANTWYV OI OMOIEC EKPPAloVTAl OE JIAPOPETIKEG
Movadeg HETPNONG (XIANIOUETPA, EUPW, EKATOUMUPIA K.AM.) N TUMIKN anokAIon oav PETPO
dlaonopdc napouacialel aduvayieg.

3TNV MepinTwon auTrl PNopoUHE va €XOUME HId avaywyn Twv HeyebBwv Mnou pag
€vOIaPEPOUV O€ MOCOOTA WOTE HEAETACOUNE TN OXETIKNA Kal OXI TNV anoAuTtn diacrnopd rnou
ek@palel n Tunikn andkAion. To HETPO AUTO TNG OXETIKNAG dIACMOPAG €ival 0 CUVTEAEDTNAG
MeTaBANTIKOTNTAG. H Xprion Tou pag eEaocpalilel aveEapTnaoia anod TIC HOVADEG HETPNONG
nou xpnoiponoloUue. EkppaleTal wg o Adyog TNG TUMIKAG anokAIoONG KIAG KaTAavoung npog
TOV apIBUNTIKO HEDTO TNG:

cr =2 100 (4.22)
X

H epunveia Tou ouvTeAeOTH €ival OTI 0G0 PIKPOTEPN €ival N TIUA Tou TOOO MIO OUOIOYEVEIG
€ival ol TINEG TNG METABANTNG.

H xprjon Tou OUVTEAEDTNR, N.X., OTNV avaAuon TwV TIHOV TV ayabwyv ano To Ynoupyeio
Eunopiou divel 0pBOTEPN NANPOPOPNON YIa TIG JIAKUPAVOEIG TWV TIHOV TWV ayadbwv T
OTIYHUA NMOU QUTEC Npénel va npoadiopioToUv aveEapTnTa ano Tn Peyain diakUuavaon nou
meavov va napaTtnpeital oTIG TIMEG TWV NPoidVTWYV. 'ETOI 01 GUVTEAECTEG HETABANTIKOTNTAG
OUYKpPIVOPEVOI HETAEU Toug Oivouv Tn owoTrh nAnpogdpnon. H xpnoigonoinon Tng
TUMIKNG anokAlong ival duvaTtov va pag odnynoel oe Aavlaouéva ouPneEPAcaTa Aoyw
TWV HeydAwv dia@op®Vv Nou naparnpoulvTal oTIC TINEC TwV dlapopwv ayadbwv. To idio
B&BRala 1oy Uel Kal yia TO HECO apIBUNTIKO 0 onoiog eav unoAoyileTal HETAEU akpaiwv TIH®V
Melwvel TV alonioTia Tou.

4.3.5. 01 Tunonoinuéveg (AVolyUHEVEG) AlAPOPES

Mg TIC TunoOMoOINWEVEG OlAPOPEC MMOPOUME va ouykpivoupe Tn OlakUpavon dUo n
nepIooOTEPWV HETABANTWV (N KATAVOHWV OUXVOTATWV), aveEdpTnTa anod TIG Hovadeg
METPNONC TOUC.

- X
XPNOIPONOIOVTAG TOV TUMIKO HETAOXNMATIONO (BA. EMOPEVO KEPAAAIO) Z = — ,

a
METATPEMOUKE TIG ANOAUTEG dIAPOPEG TWV TIHWV TNG HETABANTAG anod To PHECO TOUG

(xz-—;::) 0€ OXETIKEG, dIAIPWVTAG PE TNV TUMIKN TOUG anokAion. M' autov Tov Tpomno
HETAPEPOUKE TNV apxXn TNG HETABANTAG (X,) and To pndév OTo pECO apIBUNTIKO TNG
(%).
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NMapadsiypa 4.7

'Evag @oitnTig, BabpoAoynbnke oTig eEeTtacelg Tou Iouviou 2008 oTo padnua Tng
>TaTioTIKAG WE 8. 'Evag dAAoG @oITnTAG BaBuoAoyndnke oTo idio padnua oTIG €EETATEIG
Tou Iouviou 2009 pe 7. Mg kpITrpIo To BaBUO OTIG EEETATEIC, NOIOG and Toug dUO (POITNTEG
gival KaAUTEPOG OTN ZTATIOTIKNA;

Anavrnon:

Av de BiaoToUME va anavTriooupeg, dIamioTWVOUME OTI, oucolacTIKd, Jag InTouv va
OUYKPIVOUNE «avopola npayuata», a@oul NpEMEl va OUYKPIVOUUE dUo TIYEG N KABE Wia anod
TIG OMOIEG aVAKEl g€ dIAMOPETIKN KaTavopn. H TiuR 8 avhkel oTnv katavopr Babuoloyiag
TwVv €€gTacewyv ToU Iouviou 2008 evw N TIUR 7 AvAKEl 0TNV KATAvVoun TNG BabuoAoyiag
Twv e€eTacewv Tou Iouviou 2009. MNa va ouykpiBouv enopévwg ol dUOo TIPEG, NPEMEl va
npoadIopIoTEl NPWTA N OXETIKA ANOCOTACN TNG KABE piag HEoa oTnv KATavoun Tne.

'ETo1, av ol BaBuoAoyieg Twv @oitnTwv Tov IoUvio 2008 eixav peon TiPn 7,5 Kal Tunikn
anokAion 0,6 kai Tov Iouvio Tou 2009 €ixav peon TiPR 5,5 kai Tunikn anokAion 1,1 10T
8-75 05

. 0,6
TIMAG 8 and Tn HEoN TIMA TNG KATAVOWNG TNG, O HOvAJEG TUMIKNAG anokAlong. AnAadn,

gival npo@aveg 0TI To KAAoua = 40,8 ek@palel TNV andoTaon-anokAion Tng

deixvel «noOoeg PopeG Xwpdel n Tunikn andkAion 0,6 oTnv anooTaon 8-7,5». Opoiwg, To

T-55 15

KAGoua T = ﬁ =+14 B5eiyvel «ndoec PopEg xwpdel n TUnikA andkAion 1,1 oTnv
anoortaon 7-5,5». Eival, nAéov, @pavepd 0TI 0 BaBuoG 7 ival KaAUTEpoG ano 1o Babuod 8 pe
TNV €vvolia OTI anéyel and Tn PEon TIUN TNG KATAVOUNRG Tou +1,4 TUNIKEG anokAioEIG EVW
0 BaBuoc 8 anexel ano Tn PEON TIWNA TNG JIKAG TOU KaTavoung +0,8 TUNIKEG anokAioeic.
AnAadn, o Babuodcg 7 civar 1,4 TunikEG anokAIigeIG HeyaAUTeEpoG and Tn PEON TIWR TNG
KATAVOMNG ToUu evw 0 Babuog 8 sival 0,8 TUNIKEG anokAIoeIG HeyaAUTEPOG and Tn HEon
TIUA TNG OIKNG TOU KATAVOMNC.

TEAog, unopoUpe va kabopiooupe Pe Baon TNV TuNIKA anokAion diaoTnuaTta yupw anod mn
HEon TIMRA OTa onoia va BPioKETAl GUYKEKPIPEVO NoooaTo napatnpnoswv?. H aviedtnTa
Tou Chebyshev pag BeBaiwvel O0TI: TO NO0COOTO TWV NAPATNPACEWY MOU BPioKETAl M.X.

oto diaotnua (¥ -20, T +20) cival ToulayioTov 75%. Apa, 600 Mo «OTEVO» €ival auTo

To d1aoTnua (dnAadn 600 Mo PIKPRA €ival n Tuniki andkAion), TOCO Mo KOVTA OTn HEaN
TIUN €ival ol NapaTtnpnoeIC Kal KATAa CUVEMNela TOOO Mo WIKPN €ival n PeTaBAnToTNTa
TWV Napatnpnoswy. Fevikda, n aviocotnta Tou Chebyshev pag Agsl OTI: TO NOCOOTO TWV

napatnphoswv nou Bpiokovtal oto diaotnua (T -ko, ¥ +ko) ivar Touhayiotov 1— ki

yla KaBe k>1 .

4 AnAGdn KATI avaAoyo pE Ta dIaoTAPATA nou Kabopiloupe pe Baon ekatooTnudpia. M.X. yvwpiloupe
OTI oTo diacTnua Poo - P10 BpiokeTal To 80% Twv NApATNPNOEWV.
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Ei181kN nepinTmon:
AV n KaTavoun Twv 0edOUEVWY Eival KAVOVIKN TOTE:

>70 didotnua (F -0, T +0) Bpiokeral To 68% nepinou TwV NapaTnphHoEwV.
=70 didotnua (¥ -20, F+20) BpiokeTal To 95% Nepinou Twv NapaTnproswy.
>70 diaotnua (F -30, 7 +30) BpiokovTal OAec oxeddv ol napatnpnoeig (99,7%).

4.4 O1 ponég KATAVOHNG CUXVOTATWV

Eidape nponyoupeva Tnv €vvoia Tng diakupavong. H évvola Tng Baoiotav otnv 15éa Tou
nNpoaodiopioPoU evOg PETPOU ANOKAIONG anod To PECO apiOunTIKO. AUTh akpiBwg €ival n
€vvola TwV ponwv pia and TIG onoieg ival kal n diakupavon. H ponn unoAoyileTar and
TO YIVOUEVO TNG OUXVOTNTAG TNG TAENG Kal TG andoTaong and To OnUEio TNG HETABANTAG
X, To onoio Bewprioape oav apxr. To ABPOITUA OAWV AUTGOV TWV YIVOPEVWV OAWV TWV
Ta&ewv apou diaipebolV Pe TO GUVOAIKO apiBPO TwV GUXVOTATWY TNG KATAVOUNG, Hag Sivel
TNV NpwTn ponn. ‘'OTav wg apxn AauBAaveral o YECOG apiBUNTIKOG ol ponéc ovopalovTal
KEVTPIKEG Kal divovTal anod Toug TUNMoUG:

i w T (4.23)
Tz

= Z:f!(+x) {(Gevitep kevrpua] pomn)) (4.24)

i = M+x:' (t-1o0m| kevpurt porm) (4.25)

4.5 OI NapAPETPOI ACUMHETPIAG

O npoodlopIoPOc TNG UNApENG CUMMETPIAGC N KN MIag KaTtavoung Bewpeital Baciko
XAPAKTNPIOTIKO TNG HOPPNG KAl Jag BonBa atnv a&ioAdynaon NoAAwv KaTavopwy ol OMoieg
niBavov va €xouv idla pean TiPn, idla diaonopd, aAAd S1aPopPETIKO BaBUO aCUUUETpPIAG,.
MNa Tn YETpnon Tou Babuol ACUMMETPIAC TWV KATAVOU®V CUXVOTATWV XPNOIHMOMNOoIoUNE
TIG NAPAUETPOUG ACUHMETPIAC.

'ETOI GUMMETPIKN €ival N KATavoun €Keivn nou €xel To id10 NARBOC TIHWV TNG HETABANTAC

o€ i0gg CII'IOOT'C'IOEIC and 1o Inueio MéyioTng ZuxvoTNnNTag Kal and Tn YEaN aplBuNTIKM TIMN
NG HETABANTAG.
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MNa napadeiypa ag doUE TNV NAPAKATW KATAVOUR:

X 2 4 6 8 10 12 14

ZuxvotnTa f, 2 4 6 8 6 4 2

To onpeio peyloTng ouxvoTNTag TwV X, €ivai M,=8 kai ol TIHEC TNG KATAVEHOVTAI

OUMMETPIKA YUpw and autd. H ypa@ikn aneikovion TG KATavoung auTng napouaialeral
oTo diaypappa 4.1.

Aiaypappa 4.1

N W A 00O N 0 O

-

MNa Tn uYETpnon Tou BaBuol ACUPMETPIAG WIag KATAvoung €Xouv npoTabei Kupiwg anod
Toug Bowley kai Pearson ol NnapakaTw OUVTEAEOTEC ACUMMETPIAG:

SuvTeAeoTng Bowley

(Qz _Me}_(Me_Ql) = Q3+Q1_ E'Me
(s — M)+ (M, - ) =

wg (B) = (4.26)

AUTOG 0 OUVTEAEDTNG AOUPPETPIag Tou Bowley S, (B) naipvel TIEG HETAEU TNG APVNTIKNAG
Kal TNG BETIKNG Hovadag.
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e 'Otav S (B)=0 ToTe, apou (Q;-M_)=(M_-Q,), N Katavour &ivar CUPHETPIKA ONWG
(aiveTal oTo napakatw Aidypapua 4.2.

Alaypappa 4.2

e Otav S, (B)<0 TOTE €XOUME MEPINOU APVNTIKA AOUPHETPIA TNG KATAVOMAG, ONWG
qaiveTal oTto diaypauua 4.3.

Alaypappa 4.3

ApVNTIKNA ACUMHETPIA

e AvrioToixa otav S, (B)>0, exoupe TNV NePINTWoN TNG 0XedOV BETIKNG AOUUHETPIAG,
onwg qaiveral oTo diaypauua 4.4.

Alaypappa 4.4

OETIKN ACUHHETpIA
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JuvTeAeOTnG Pearson

O K. Pearson (S, (P)) nporeivel, Kat' apxdag, To CUVTEAEDTN:

XM, (4.27)

Syl F) =

Kar oTnv nepinTwon autig TNG OXETIKAG NapapeTpou (6nwe kai n S, (P) agou eivai Adyol
peyebwv Tng idiag povadag PETpnong) oTav S, (P)=0 EXOUUE OUPUETPIKN KATAVOMN EV®
BeTikn } apvnTIkA acuppeTpia exoupe 6Tav S, (P)>0 n S, (P)<0, avTioToixa (dnAadn 6Tav
avTioToIXa €XOUME (}->MO) n (}-<M0).

H nio owoTr Kal aopaAeoTEpn OPWG NAPAPETPOC ACUHMMETPIAg gival auTn Tou K. Pearson
NMou XPNOIMOMOIEI TIG KEVTPIKEG poneg (TpiTn kal deUTePN)

2

s
A== (4.28)

“

STIGC CUMMETPIKEG KATAVOMEC Ol MEPITTAC TAEEWG KEVTPIKEG POMEG €ival NAVTOTE i0£G UE
HUNOEv.

'ETOI Napda To YEYOVOG OTI O B, Ba gival ndvTta BeTIKOG ) HNdEV (B;20)n BeTIKN ) apvnTIKN
QOUMMETpia pIag kaTtavopng Ba kpiveralr and Tnv TR TNG TPITNG KEVTPIKNG POMNG
(H;>0 1 p3<0 avrioToiXa).

4.6 OI NnapAapeTpol KUPTWONG
H kUpTwoN MIAG KATAVOUNG HETPAEl TO BABPO OUYKEVTPWON TWV TIHWV TNG METABANTAG

oTNV neploxn Twv AKpwyv Kal Tou pEocou apidunTikoU. MNa Tov npoadiopiouo Tou Baduol
KUPTWONG XPNOILOMNOIOUKNE TO CUVTEAEDTH OXETIKNG KUPTWONG Nou diveTal anod Tov TUno:

ﬁ;=&=i (4.29)
L @y '
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'ETO1 0€ KATAVOUEG HE TOV id10 JECO apIBUNTIKO Kal TNV idia TUMIK anokAIon ol TINEG TWV
METABANTWV TOUC MNopei va BpiokovTal KovTa oTa Adkpa r To PHECO d1apoponoimVTag T
HOp®N TNG KATAVOUNG. EVOeIKTIKO €ival To diaypaupa 4.5 JE TIC KAUNUAEG OUXVOTATWY
TPIWV KATAVOU®V.

Al 4.

Asmrotup (B = 3)

pEcdiwpT (fa = 3)

AP (fa = 30

O1 KaTavouEG nou napoucialouv OXeTIKA PeEYaAUTEPN CUYKEVTPWON TWV NApATnpRocwyV
TOuG nepi To PEoo (X°) ovopalovral AENTOKUPTEG Kal €XOUV OUVTEAEOTH KUPTWONG
B,>3 AapBavovrag oav Baon oluykpiong TiG MeodkupTeG ONwg n Kavovikn Karavopn
MeavotnTag pe B,=3. KaT' avaloyia oi katavopes e OUVTEAEOTH KUpTwONG B,<3
ovopdadovTtal MAATUKUPTEG.

Ol KaTavouEG nou os OAa Ta dlIaoTAUATA TAENG TOUG €XOUV ToV id10 aplBuo CUXVOTATWYV
ovopagovTal opHOYyWVIEG Kal £XOUV OUVTEAEOTH KUpTwoNg 1,7<p,<1,8. 'Otav B,<1,7 n
KATAVOMN ouxvoTnNTag €xel Joppn oxnuatog U.

4.7 Mapadeiypara

Mapadeiypa 4.8

MNa TiIc napakdTw napartnpnoeic {nTeitar:

a) Na Ta&vounBouUv oe oTaTIoTIKOUG MIVAKEG OXETIKWYV CUXVOTATWV Kal OeEI00Tpopwv
aBpoIoTIKOV OXETIKWV OuxvoTATwV. Na €Enynoste cUvTopa Tn XPNnolidgonoloUWevn
peBodoAoyia oag.

B) Na unoAoyioeTe kal va epPnVveUoeTe yid To Os€iyya TIC OTATIOTIKEG TOU HEOOU

apiBunTikoU, TnG dlaPEToU Kal TNG enikpaTouoag TIMNG () onueiou PeyioTNG ouxvoTNTaAg
r TUnou), Twv ata&ivounTwy dedopévwy. ZXoAIaoTe oUVTOUA.
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8 5 10 7

1 4 5 6 9

2 7 11 4 6

3 5 6 8 8
Anavrnon:

a) Ma Tnv Ta&ivounon Twv napaTtnpnoswy XPNOoIKYOonoIEiTal o0 gPneIpikog Kavovag Tou
Stugres:

0=EUpog/NAnBog Ta&ewv.
EUpoc (R)=Xmax-Xmin=11-1=10
MARBog Tagswv (k)=1+3,33A\oy(n)=5,33=5. Enopévwg 6=10/5=2.

3TN OUVEXEIQ KATAOKEUAJOUE TOV MNivaka TnG KATavoung Hag:

Takearc Xj Amdh vy (ff) [ZystZopv (£i%0)| As=Z ABp. | A= ABp. Eyst
Tepd Tupv. (Fi%0)
[1. 3] 3 0.15 ueym 3 0.15
(3, 5 6 03 e s 045
5, 7 3 025 e 07
{7, 91 4 0.2 uErm 9 09
(9, 11] 2 0.1 pneypr 11 1
Eivoio 20 1

B) IdiaiTepn Eupacn 6a doBei oTNV gpunveia TOV TIHOV TOV {NTOUPEVWYV OTATIOTIKWOV.
Pt

M

Méoog ApIOUNTIKOG: X — =6,1

+1
Aiapeoog: H napatrpnon 6,0 atn 8€on ( MT ) Twv 20 kat’ au&ouoa dIaTagn
Ta&IVouNUEVWY NApaTnPrnocwy Tou deiyuaTog.
Enmikp. TIMA: 5 n ouxvoTepa gu@avifOPeVn NapaTrnpnon Tou deiypaToc.

Ano TOV UMOAOYIOUO TWV NAPAndvw MNAPAPETPWY CUMMEPAIVOUME OTI UMAPXEl WETPIA
BETIKA aoUPPETpIa.
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Mapadsiypa 4.9

O1 nwAnoei¢ (os €kaTt. €) ToUu TEAeUTdiou Jrva yia kabe pia and TiG 15 BuyaTpikéG TNG
eTaipiac ALIMENTI SA fTav: 0.1, 0.1, 0.25, 0.25, 0.25, 0.35, 0.4, 0.53, 0.9, 1.25, 1.35,
2.45, 2.71, 3.09 kai 4.1. MNa 7o deiyha auTo {nTeiTal:

1. Na unoAoyiosTe To JEGO aApIBUNTIKO, TN JIAUECO KAl TO ONMEIO PEYIOTNG CUXVOTNTAC.

2. Na eppnVveUOETE OIKOVOUIKA TIG TIHEG TwWV OTATIOTIKWY MOU UMoAoyioaTe,

3. Me Bdaon TNV anavrtnon oto 1o €pWTNUA va NEPIYPAWYETE TNV ACUPHETPIA AQUTAG TNG
KaTavoungc.

Anavrnon:
. . - X/ 18.08
1. YnoAoyiloupe To péTo aplBunTiko X = s =i A5 =121,,
Me = X(mmm: = X(w:-mm: = 4, =033, IV|0= 0.25
2. M&Eoog ApIBUNTIKOG: €AV OAEC 01 BUYATPIKEG EKAvav TIC idIEC NTWANCEIG TOTE AUTEG Ba
gixav TNV TIYA ToU YEoOU apiBunTikoU. AIGHECOG: 7 BuyaTpIKEG EKavav NWANCEIC KATW
anod 530,000€ kal aAAec 7 navw ano To Mogo auTo. TUNOG: To ouxvoTepa ePPavi{OPeVo

Uwoc NwARoewv eivar 250,000¢€.

3. Apou X >M,>M_n KaTavoun €ival BETIKA ACUPMPETPIKA 1N acUUPETPN Npog Ta de&id.

Mapadeiypa 4.10

O xpovog (o€ AenNTA) NOU ANAITEITAI YIA VA OAOKANPWOOUV TNV NAEKTPOVIKH eneEepyaaia
TWV @OPOAOYIK®V dNAwoewv Tou 2008 ol 30 gpyalopevol evog TUAPaTog Tou KEMYO
eivar: 10, 16, 15,9, 12, 11, 14, 12, 18, 15, 10, 16, 15, 14,9, 11, 17, 12, 13, 11, 14,
13, 16, 14, 17, 13, 14, 11, 12, 15. MNa TIC napaTnpnoeIg auTEG (nTeiTal:

1. Na Tic Ta&IvVOUnOeTe 0g NEVTE TAEEIC ioou NAGTOUC (KaTavourn andAuT®y Kal OXETIKWV
OUXVOTATWV).

2. Na nepiypdyete TN METABANTIKOTNTA TOUG, XPNOIMOMNOIMVTAC TIG TIMEG TNG TUMIKNAG
anokAIoNG Kal TwV TETapTnuopinv Q3 kal Q1.
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Anavrnon:

1. KaTtaokeualoupe To Nivaka TNG KATAVOUNG Kag

X f; f;% X (IIp M) fi x X fix (X F;
X(avg))2
[9.11) 4 0.13 10 40 537.76 4
[11.13) 8 0.27 12 96 2592 12
[13,13) 8 0,27 14 112 0,32 20
[15.17) 7 0.23 16 112 33,88 27
[17,19) 3 0.10 18 534 5292 30
Tiuvoho 30 1.00 414 171

To nAdTto¢ kal To NAABOC Twv TA&Ewv unoAoyileTal PE TOV €UMEIpIKO KaAvova Tou
Sturges: 6=(Xmax-Xmin)/5=(18-9)/5%2

2. X =(=fiXi)/=fi=414/30=13.80,
s=((Zfi(Xi- )~A2)/n-1)~(¥2)=171/29=2.43
N Xwpic BaBuo eAeubepiacg 2.38

Q1=X, +(8/fy;)(n/4-Fi-1)=11+(2/8)(7.5-4)=11.88
Q3=Xq3+(8/fo3)(3n/4-p, ) =15+(2/7)(22.5-20)=15.71

3. H peraBAnTotTnTa TOoUu XpoOvou anacXoAnong Tou 50% Twv gpyalopévwv (15) eival

3.84 (R=Q3-Q1=15.71-11.88=3.84), ue pe€yioTo XpOVo Tou 75% Ta 15.71 (Q3) kal
eAaxioTo xpodvo Tou 25% Ta 11.88' (Q1).

Mapadesiypa 4.11

1. H etaipia ENRON A.E. xopnynoe os 5000 oteAéxn Tng diagopa daveia yia ayopd
KaTolkiag. € pia PEAETN nou €yive, eAneOn Oeiyua Tplakooiwv daveiwv To omnoio
napoucialetal oTov MNAPAKATW nivaka katavoung. Na neplypdyere oTATIOTIKA TO
deiyya PE TN Xpnon Tou WECOU aplBunTikoU, TNG TUMIKAG AMOKAIONG, TOU OUVTEAEDTN
METABANTIKOTNTAG, TNG JIANECOU Kal TOU OUVTEAEOTH acuPueTpiag (Pearson).
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2. Eival duvaTtov To €EnvTa TOIC €KATO TwV oTeAexwv TN ENRON A.E. va €xel ndpel
ddaveio Navw anod Tov PHECO apiBunTikd 6po;

KaTtavopr Aaveinv

SUvopa Aaveiwv ApIBuOGC NeAaTwVv
[0, 10) 49
[10, 20) 90
[20, 30) 78
[30, 40) 42
[40, 50) 26
[50, 60) 15
Znu.: Nood oe ekar. €
Anavrnon:
1.
Takzig Amoh Xuyv. Ezvip Opor fix X (x.-XF fixiy —FF
fi Xi i i
[0, 10) 49 3 245 337.35 163299
[10.20) o0 15 1350 70,01 6300.6
[20, 30) 78 25 1950 2,67 2080
[30. 40y 42 35 1470 13333 36837
[40. 50) 26 45 1170 467 99 12167 .65
[50, 60) 15 35 823 1000,63 150097
300 7010 J5800,67
Fivoho
Asfootpoon Asfwotpoon ABp/ar
Téfe1r Amoiomn Zupvoro ABpowotikn Xepa Amoivm Tvypvomo
’ fi Pi.

[0, 10} 49 Zeoz 10 49
[10.20) a0 £eoz 20 139
[20, 30) 78 £wg 30 217
[30,40) 42 Zrog 40 259
[40, 50) 26 £eog S0 285
[50. 60) 15 2roz 60 300
Zovolo 300
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Meévoc AprBusrmeag: Tormecey Ameclues.
- 2L AE 7010 (X — )2
X= = o (DA B [55899,67 _ 3
# 300 T 200)
=23,367
=1365
Zvvredeorig MetaSlimyma: | Sbpesog:
CW=z/ X =13,65/23 367 a n 10300
20,58'T£|580.-/ﬂ Mé,:ﬂM+f—(§_E_1):20+ﬁ[T_139]
M
=2141
Emrcpatoten Tius: Zovtedeotic Aovuuetpias (Fearson):
A X-M, 23367-1774
M, =a,, +i(——) = 5 = a _ 22 .
T, L 13,65
_ =041 1 41%
=10+10| - 9[? %19 -
(30 —4%)+ (20 -73)
=17,74

Ta 150 daveia nTav navw and 21,41 ek. € kai Ta unoAoina Katw and To UYog auTo.

To Uwog Twv daveiwv nou xopnyei n Tpdnela kupaiveTal kata péco 6po and 9,7 (=23,367-
13,65) ek. € €wg 37 (=23,367+13,65) K. €.

H oxeTikn dilaonopd Twv Xopnyouuevwy daveiwv gival upnAn (58%).
H katavoun Twv daveiwv napouaialel ehappd BeTIKR acuppeTpia (41%).
2. X (=23,367) > M_(=21,41)

Agou navw and Tn diapeon Tipn (M) exouv doBei 150 davela, dev eivar duvaTov Navw
and To péco apiBunTikd dpo (X ), yia Tov onoio Bpnkaye X > M., va £€xoUV 000kl
neplioooTepa (0,60x300=180) ddveia.
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W EknaideuTtikn EvoTnTa

e ZT1oixeia MOavoBewpiag I

Me Tnv uAonoinon Tou padnoiakoU avTIKEINEVOU, 0 KaBEvag and TouG CUMUETEXOVTEG Ba
unopsi:

© Na kaTtavoei Ta napakaTw oToIxeld Bewpiag MBavoTnTwv: Tuxaio neipaua,
Evdexopeva, OelyuaTIKOG XWPOG.

© Na kaTavoei Tnv &vvoia MBeavoTnTa Kai TIG BAdIKEG 1I010TNTEG TWV NIBAVOTATWV.

© NaavTIAauBAaveTal Ta OXETIKA PE TIG TUXAIEG HETABANTEG KAI TIG KATAVOUEG MIBAVOTNTAG:
£VVOIEG, KAOTAVOWUEG, NApAPeTPOI Kal 1010TNTEG TOUG.

@ Na avayvwpilel kal va KaTavoei TIC OXETEIG HETAEU TUXAiwV PETABANTMV.

Tuxaio neipapa
Evdexopeva
AglyHaTikOG XWPOoG
KaTtavopég

MapdapeTpol KAaTavop Vv
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5.1 Eicaymyn

>Ta nponyoUueva KepaAaia eEeTAcape Ta oTadla avaAuong TnG NEPIYPAPIKNG OTATIOTIKAG.
>TAaTEAEUTAIA TA CUPNEPAONATA HAGA@OPOUYV JOVO TA GTOIXEIA TOU OEiYUATOC NOU HEAETALE.
Eidape 0TI 0g NpwTn (pAcn, M BAon TOUG MiVAKEG Kal Ta dlaypAUUaTd, CUPAUKVWVOULE TN
d1aB£aiun oTaTIOTIKA NAnpogopia, Kal YeTa og deUTeEpn @ACN, N CUPNTUEN AuTn YiveTal
akopa PeyaAUTepn, KE TNV akpiBeia yia Tn pop@oAoyia Tou deiypaTog, nou pag divouv ol
OTATIOTIKEG Nou unoAoyiloupe, dnAadn Ta PETpa Taong, 6€ong, dlacnopdc, ACUUUETPIAG
Kal KUpTWOonG.

EvTouTolg, TEAIKOG OTOXOG TNnG OTATIOTIKAG avaAuong €ival n egaywyn agloniotwv
OUMNEPAOHUATWY YIA TO YEVVIATOPA NANBUCHO TOU JEiyHaTOG Nou WEAETAUE 1 EVAAAAKTIKA
yla Tn Bewpia cUPPWvVaA Ye TNV onoia mioTeUoupe OTI Napnxdnoav ol NapaTnpPhoEIG Tou
delypatog pag. Me aAAa Adyia, oTOXOC TNG OTATIOTIKAG AVAAUCNG €ival n oTaTIoTIKN
enaywyn (statistical inference), dnAadn n yevikeuon TwV CUMNEPACHATWV TNG
nepIypagIikng avaiAuong otov NANBUCHO ano Tov onoio NPoEPXETAl TO Tuxaio deiypa nou

peAeThoape. Kadtw and opiopéveg npolnobéoeig, nou Ba Eekabapicouphe NapakdaTw, Ol
«DEIYUATIKEG TIPEC», M.X., Yld To pEoo apBunTikd (X ) A Tnv Tunikn andkAion (s) A
TIG AAAEG OTATIOTIKEG, HNOPOUV VA YEVIKEUBOUV €TOI WOTE VA KAVOUHE «EKTIMNOEIG» YIa
TIC AVTIOTOIXEC NMANBUOUIAKEG «NAPAPETPOUG», AYVWOTEC UEV aAAG aAnBIveg, Kal yia TIG
onoieg KUpiwg evolapepopaanTe (€dw avTioToIXa W Kal O).

H YEQupa Mou evwvel TNV NEPIYPAPIKN HE TNV €NAYWYIKN OTATIOTIKN €ival n Bcwpia
TWV MOavoTATWYV. ZToIxeia TNG Bewpiag autng Ba avapepboUv o€ auTO KAl OTO ENOPEVO
KEPAAailo.

3TO NApov Ke@AAaio 6a pag anaoxoAnoouv kuping Ta Tpia (3) Bacika €idn epwTNPATOV
nou agopouv TNV avaAuon Twv NiBavoTATwV:

1. TievvooUue 6Tav Aéue n «OTI mBavoTnTa eniTuxiag oTnv unown e€€raon sival 80%»;
MNw¢ TEKPUNPIOVETAl N NPOTACN «n MBavoTNTa eNITUXoUC €1I0aywYrG TOU VEOU MPOoidvVTOG
otnv ayopd sival 60%».

2. MNwg npoadiopifoupe TIG TIHEG TWV MIBAVOTATWV nou anodidoupse o€ opiopéva
evdeXOMEVa va oupBouv oTnV Kadnuepivn npayuatikn {wn;

3. Toiol gival ol kavoveg nou dIENOUV TIG NIBAVOTNTEG;

To npwTo OTAdIO OTNV Mpoondbeid pag va npoBAéwoupe Ti €ival mbavov va oupBei
eival va unopoUpe va unoAoyiooupe TiI gival duvatov va oupBei, pe dedopévo OTI Ta
nepPICOOTEPA (PAIVOUEVA TNG MPAYHATIKNAG, Kal €10IKA TNG OIKOVOMIKAG {wNC XapakTnpi-
CovTal anod apePaioTnTa.

>TO EMNOMPEVO TUNHA €EENYOUHE OUVTOUA TNV £vvold ToU OEIYHATIKOU XWPOU Kal TWV ENIPNEPOUG
TOU €VOEXOMUEVWY, TA OMoia GuvioToUV auTO MOU Ol OTATIOTIKOAOYO!I Xpnoigonoioly yid
va unoAoyioouv «TI pnopei va oupBei». 2Tn ouvéxela Ba avagepBoupue oUvTOua OTN
pHeBodoAoyia unoAoyiopoU Tou deiypaTikoU xwpou. Ta dUo npwTa and Ta napanavw
EPWTAMATA OTNV avaAuon Twv méavoThTwv B8a anavrnbolv cUvToua oTa TURuata 4
Kal 5, evw ol Bacikég 1316TNTEC Twv nmbavoThTwy Ba napouciacToUv OTNV TeEAEUTaia
napaypa@o Tou KepaAaiou.
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5.2 MNMeipapa TOXNG, EVOEXOHEVA, JEIYHATIKOG XWDPOG

MNeipapa (experiment) opileTal n diadikaaia n onoia pnopei va enavalauBaveral KaTw anod
TIG i81€G KABE Popd oUVONKEG Kal va odnyei o€ kanolo anod opiopéva duvaTd anoTeAEouaTa.
AnoTéleopa (outcome or event) evog neipdpaToc €ival Yia napaTtipnon n Hia JETpnon
Tou. Na napddsiyuya n piwn evog vouiopaTog n gopéG oTo id1o NepIBAAAOV anoTeAsl Eva
neipapa, onwc niong ol IATPIKEG EPEUVEG YIa TNV £nidpacn Twv apuakwyv otn Bepansia
TWV aoBevEIWV.

'OTav Ta anoTeAéopaTa evog neipapaTog dev gival yvwoTd ) dev pnopoUv va npoBAepBolv
pe BeBaldTNTa TOTE WIAAGKE yia Neipapa TUXNC.

Ta enipépoug anoTeAéopaTta evog NelipdpaTtog TUxXNG opidovTal wg anAd r oToiXeiwdn
evdeyxopeva n yeyovota (basic outcome or elementary event). Ta evdexoOueva
OupBoAiCovTal e KepaAaia ypauuata, A, B, I, ... . Ta napdadeiypd, anAd evdexoueva
gival yia To neipapa TUXNG, TNG piwng evog {aplou, kaBes €va and Ta OTOIXEId TOU GUVOAOU
TV apibpov Q={1, 2, 3, 4, 5, 6}, evw oTnV NeEPINTWaON TNG yévvnong 1 naidioy, S={A,
K} onou A=ayodpi, K=kopiTol, kaBwg eniong, oTnv nNepIiNTwon TnG yeévvnong 2 naidimv
Z={AA, AK, KA, KK}.

Ta napandvw Tpia oUvoAa Q, S kal Z opifouv auTo NMou ovopddleTal dEIYHATIKOG XWPOG
(sample space) kal o onoio¢ nepiAauBavel 6Aa Ta duvaTta evOeEXONEVA EVOC NEIPAPATOC
TUXNG. O1 delypaTikoi Xwpol dlakpivovTal O GUVEXEIG Kal d1akpIToug, avaloya av dev gival
r av €ivail, avTioToixad, NENEPACKEVOI 1 HE apIiBUNoIdo NARBOC anA®yV evOEXOHEVWV.

EvaAAakTIKG, pnopei va pag evola@Epel GUANOYT OTOIXEIWOWY EVOEXOUEVWY, OMOTE TOTE
WIAGUE yia «oUvVOeTa evdeXOPEVA» I ANA®G «evOEXOHEVA». MPpo@Avwe To GUVOAO TWV
AnoOTEAECUATWV EVOG MEIPAUATOC TUXNG MNOPEi va BewpnBei £va evdexXOUEVO.

Ta diaypdpuata Venn (BA. IxAua 5.1) €ival oxnUATIKEG NMAPOUCIACEIC CUVOAWV KAl
XpnoiponoloUvTal yia va deiEouV TIG OXETEIC HETAEU EVOEXOMEVWV.

Zxnpa 5.1 Ailaypappara Venn: OXECEIG EVOEXOHEVWOV

Ao E

'Evwon dUo evdexopevwyv A kal B Tou deiypartikoU Xwpou S gival To eVOEXOUEVO £0TW
r=A./B nou nepiAapuBavel Ta dIAKEKPIYEVA ANOTEAECUATA MOU AVAKOUV €iTE OTO A €iTe
oTo B ciTe kal oTa duo (BA. Zxnua 5.1).

Toury dU0 evdexduevwyv A kal B Tou deiypaTikoU XWpou S eival To evOEXOUEVO £0TW
A=ArB nou nepiAapBavel Ta anoTeAéoPaTa Tou MNEIPAPATOC TUXNG Nou €ival Koivda oTo
A kai ato B (BA. ExnApa 5.1). 'Otav ArmB=@ TO0Te Ta dUO auTA €vOeEXOHEVA ovopalovTal
&&va n acupBiBaoTa.

Alapopda dUo evdexopevwy A Kal B Tou delyuaTikoU Xwpou S €ival To evOEXOUEVO £0TW
E=A-B nou nepiAauBavel Ta anoTeAECONATA NOU AVAKOUV aTo A kai oxI oTo B.
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Zuun)\r']p(opa_r'] avTiBeTo Tou A evOEXOMEVOU TOU JEIYNATIKOU XWpou S ovopdaleral To
evdexopevo 4 nou nepidapBavel Ta anoTeAéopata nou dev MepiExovTal oTo A aAAd
avikouv ato S (BA. Zxnua 5.1).

Mapadeiypa 5.1

AUo @ilol ouvaywvifovTal o€ €va naixvidl TUXNG yia 2 diapopeTika BpaBeia. Moia sival Ta
duvarta evdexOUeva Tou naixvidiou;

Anavrnon:

To oUvoAo OAWV TwV dUVATWV AMNOTEAEOPATWV 0 auTd To Neipapa TUXNG, TO ornoio
OUVIOTA KAl TO «JEIYHATIKO TOU XWPO» €ival:

s={(0, 0), (0, 1), (1, 0), (1, 1), (2, 0), (O, 2)}

‘Onou

(1, 1) onpaivel To anAo evdexodpevo kabe £vag and Toug dUo giAoug va kepdioel and éva
BpaBeio, evw (2, 0) ekPpalel To eVOEXOHUEVO O MPWTOG Anod Toug dUO va KePDioel Kal Ta
duo BpaBeia, K.0.K.

>UvBeTa evdexdPeva PNopEi va gival ol GUANOYEG:

A= { (0, 1)! (1, 0) 3 ) i i ) i . i )
nou ek@padel To ouvOETO €vOEXOUEVO KABe €vag anod Toug dUO PIAOUG va naipvel gva
BpaBeio.

B= { (O, o)l (o, 1|)I (1, 0), (1I‘1) > . . ) ) . . .
nou ek@padel To oUVBETO evOEXONEVO KABE €vag ano Toug dUO PIAOUG va naipvel €iTe
Kaveva eite éva BpaBeio (100dUvapa, Kabe €vag naipvel To NoAU éva Bpapeio).

r={(1,1)%

nou ek@palel To oUVBETO evOEXOUEVO Kal ol dUO (iAol va naipvouv ano éva Bpapeio.

Kanolo ano Ta ouvBeTa evdexopeva A, B, [ Aéue OTI €xel cUPPBei €av onolodnnoTe and Ta
OTOIXEIWON ANOTEAECUATA NOU auTod MEPIEXEI £XEI CUMPBEI.

AdUvaTo evdexOUEVO €ival eKeivo NMou dev NEPIEXEI KAVEVA ANMOTEAECHA TOU MEIPANATOG
TUXNG. 'ETOI, yia To napadeiyuyd pag 1o A eival aduvarto (A=@) €av oTo unoywn naixvidl
TUXNG Kal Ta duo BpaBeia Ta nnpe o NpwTog and Toug dUo QiAoug, dnAadn eixape To
evdexoupevo (2, 0).

AVEEAPTNTA €vOEXOWEVA €ival €EKEIVA NMOU N €UPAVION €VOG dEV AMOKAEIEl TNV gUPAvion
TOU GAAOU. 270 Napadelypa pag Ta oToiXeiwdn evdexoeva Tou A gival aveEapTnta JeTagu
TOUG.

ApoiBaia anokAegidpeva ) E€va AéyovTal dUo evOEXOMEVA NOU N EAEUCT TOU EVOG AMOKAEIEI

TNV €UPAVION TOU AAAOU. 3TO Napddelyud PYag Ta oToixeimdn evdexopeva n.x. (2, 0) kai
(0, 1) €ivail apoiBaia anokAgIOpeva.
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BEBaia evdexoueva eival autd nou 6a oupBoUv oNwOdNMOTE KATA TNV EKTEAECN TOU
NEIPAPATOC TUXNG. ZT0 Napddelypd pag Ta oToIxelwdn evOEXONEVA TOU DEIYHATIKOU XWPOU
S eival BeBaia, Pe TNV €vvola OTI KAMOIO anod auTa onwaodnnoTe Ba oupei, dnA. To S cival
£€va BEPRalo evOEXOUEVO.

Meavo evoeXOUEVO €ival EKEivo Nou n eu@avior Tou dev ival BERain. =To napdadeiyua
pag 1o evdexopevo (0, 2) dnAadn kai Ta duo BpaBeia va napel o deUTEPOG anod Toug dUo
@iloug eival niBavod evdexouevo.

5.3 MpoodI0pPICHOG FEIYHATIKOU XMPOU

H kaTaypa®r Twv evOEXOUEVWY JEIYHATIKOU XWPOU O adnAd, Xwpic MOAAEG enavaAfWEIg,
neipapaTa Tuxng disukoAuveTal 1I81aiTEpa PE TN XPnon Twv devdpodiaypapparmyv (tree
diagram) kai Twv NMivakwv ouvageiag (contingency tables).

To endupevo napadeiyya nioteleTal oTI Ba Bonbroesl oTnv Kartavonon Tou TPOMou
AeIroupyiag Twv OevdpodiaypaupUAaTwV 0T CUYKEKPIPEVN NEPINTWON.

Mapadsiyya 5.2

Na kaTtaypawerte Ta duvaTa anoTeAéopaTta (delypaTikd Xwpo) neipapatog TUXNG To onoio
ouvioTaTtal oTnv emAoyn and kaAdbl nou nepiexel 3 opaipeg Pe Ta ypauparta A, B, I'. Mg
AaAAa Aoyia nTeiTal To GUVOAO TwV «3IaTA§EE®V>» TwV TPIOV YPAUHATWV. Mag evdiagEpel
ONnA. n ogIpd TWV YPAUHATWV.

Anavrnon:

'Onwg Qaiveralr oTov Napakatw ZxNWa 5.2 pnopei elkoAa va dianioTwbei 0TI Ta oTol-
XEIWON €VOEXOUEVA €ival GUVOAIKA 6. M0 OUYKEKPIPEVA O JEIYHATIKOG XWPOG Ba sival:

S={ABT, ArB, BAT, BIA, FAB, IBA}

Zxnua 5.2 Asvdpodiaypappa

i ABI
B
r B
L -
" ATB
A
T ® Bra
A B
Koupot = ® "AB
TOYNG \. A
I'BA
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FevikOTEPA av €va neipapa TUXNG MMopei va eKTEAEOTEI KATA n TpOMoug kabsvag anod
TOUG OMoiouG YMopEi €niong va ekTeAeoTEl KaTd M TPOMOUG TOTE TO CUVOETO AMNOTEAECHA
pnopei va yivel, oUgewva Pe TNV NoAAanAaciacTikh apxn kKatda n x m Tpoénoug. H
noAAanAaciacTikn apxn divel TIC duvaTeG dIaTAEEIC DeIyUaTIKOU XWpPOouU.

Mapadeiypa 5.3

AkTOMAOIKN €Taipeia 01aB€Tel 4 nAoia kKal 6 KAMNETAVIOUG yia Ta OPOMOAOYIa Mou EXEl
avaAdaBel. Na Oci&eTte To OUVOAO Twv duvatwv Tponwv (dslyuaTikdG Xwpog), vda
avTioToixnBoUv oI KAaneTaviol oTa nAoia.

Anavrnon:
Agdopévou 0TI n=4 kal m=6 o {NToUPEVOG JEIYHATIKOG XWPOoG Ba £xel 24 oTolxeia, dnA.

Ss={11, 12, 13, 14, 15, 16, 21, 22, 23, 24, 25, 26, 31, 32, 33, 34, 35, 36, 41, 42, 43,
44, 45, 46}

'Onou To NPWTO WN®io Tou S apopd oTo NAoio Kal To deUTEPO OTOV KAMETAVIO. AV Kal HE
NoAAd, evtoUTOIG NENEPACHEVA OTOIXEIA, TO NPOBANUA auTo Ba pnopsi va Aubei kal Je Tn
Xprnon 0evdpodiaypapuaTwy.

Ta napanavw ioxUouv yia delypaToAnyia Xwpig enavabeon. Av OJwG, yiveTal enavadeon,
TOTE 0 YeVIKOG Kavovag yia To NAABOC TwV anoTEAEOUATWY dEIYUATIKOU XWPoU S, 0 n
€NAvVaAnWeIg Nn.T., agoiBaia anokAEIOPNEVWY M anoTEAECUATWY Mou Tov €EavTAoUv eival
m". 'ETo1, To NARBOC TWV anoTEAEOPATWY TOu dEIyuaTIkoU diveTal anod Tn oxEon:

m" (5.1)

>e npoBAfApaTa nou BEAOUNE To NMANBOGC TWV dUVATWV EVOEXOHEVWY, XWPIC ONWE va Hag
€vOIaQEPOUV Ta akpIBry oToIXEia TOUG, XPNOIKJonoloUKe dUO NOAU ONUAVTIKEG OXETEIG NMOU
avagepovTal oTic diara&eig (permutations) kal oToug ouvduacoHouUg (combinations).

O kavovag Pe Tov onoio oxnuaTtifovral Ta evdeXOMEVA OTNV NePINTwon Twv diaTdEewy
gival: duo onoladnnoTe evdexOpeva va dlapepouv PETAEU TOUG €iTe KATA KAMOIO GTOIXEIO,
€iTe KaTa Tn d14TAEN TWV OTOIXEIWY, €iTE KAl KATa Ta dUo auTd.

H napakdTtw oxeon (5.1) divel To NARBOG Twv diaTAEEwV

|
Plumy=—"" (5.2)

{m—mal

‘Onou n! n napayovTikd, n'= n(n-1)(n-2)...2-1.
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AvTiOeTa, av evola@EPOUAOTE POVO YIa OPADEC OTOIXEIWV Mou dIAPEPOUV HETAEU TOUG
KaTa KAMoIo OTOIXEIO, TOTE MIAGME yia ouvduaopoUg, 0 OpPIoHOG TwV onoiwyv diveral anod
TNV NapakaTtw oxeon (5.3):

Clan, ) = ——— (5.3)

Mapadeiypa 5.4

Ano To oUvoAo Twv 13 peAwv eknaldeuTikoU MpoownikoU akadnuaikng povadag o
Mpoedpoc TNG Npenel va emAEEsl 3 Tuxaia yia Tn cloTaon kanolag enitponng. Na deiEeTe
TOo oUVOAO TWV dUVATWV TPONwV (JEIYHATIKOG XWPOCS) €nIAOYNG TwV 3 OI10A0KOVTWV:
a) €av AauBaverar unown n osipd Toug Kal B) aveEapTnTwG Oe€ipdg, apkei povo ol 3
31040KOoVTEG va gival diagopeTikd npdéowna.

Anavrnon:

Eival npo@avég 0TI To a) {nToUuevOo a®opd dIaTdEelg, evew To B) cuvduaououc. ApIBumvTag
Tuxaia Toug 13 S10A0KOVTEG Kal TONMOBETWVTAG TA XAPTAKIA KE TOUC apiBuoUG g €va KouTI
€MIAEYOUPE KAMOIO KAl ouveXi(OUPE OTO ENOPEVO XWPIC va €navaTonoBeToUPE OTO KOUTI
TO NpWTO (XWPIG avTikaTaoTaon).

a) Edw €xoupe TNV nepintwon Twv diatd&ewyv 13 oToixeiwv ava 3, dnA.:

|
P13 3= % =1.716 evaAAakTIKEG d1aTAgeIc 3 O10A0KOVTWY OMOU N CEIpd TOUG

pag evOla@EPEl yia TNV EMITPONM, €AV NX. 0 NPWTOC €NIAEYOUEVOC €ival o Mpoedpog, o
deUTEPOG Ba €ival o AvTinpdedpog K.AmM.).

B) =Tnv nepinTwon TwV cuvduaou®V TwV 13 gToixsiwv ava 3, 6a €XoUpE:

131
(13,3 = ———— = 286 evalhakTikoi cuvduacpoi 3 d1apopeTIK®V S10A0KOVTWY YIa

315 -21
TNV €mTponn).

EvaAAakTika, noAU ouvnBIiopévog TPOMoOC, EMIXEIPNOIAKA, yia TNV Kataypagn Tou
OEIYHATIKOU XWPOU, OXETIKA ANA®V TUXAiwWV (palVOUEVWY gival ol «[Mivakes Suvageiac».
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Mapadeiypa 5.5

STOV NapakdTtw nivaka ouvdagelag divovTal Ta anoTeAéouarta ano desiypa 500 goirnTov
Tunuatog A.E.I. OXETIKA WE TN OUMPMNEPIPOPA Toug yia Mpoypdupata MeTanTUXIGK®V
Znoudwv (MMZ). a) Molog €ival o deIYHATIKOG XWPOG TOU UNown Tuxaiou neipapaTog; B)
AwoTe napadeiyyata anAwv Kal oUVOETWV EVOEXOUEVWV.

Mivakag 5.1 ZUPNEPIPOPA POITNTOV OXETIKA e MM

Juveyifouv og MMz
NAI 'OXI >UvoAo
Zxedialouv yia MM
NAI 100 25 125
‘'OXI 50 325 375
ZUVoAo 150 350 500

Anavrnon:

a) O delyuaTikog Xwpog €ival ol 500 (poITNTEG NOU avTanokpibnkav oTIC EPWTNOEIC TWV
JElyNaToANnTWV.

B)

e AnAa evdexodpeva sival «NAI, oxedidlw va napakoAoubnow NMM» dnA. 125 @oITnTE,
«OXI, dev oxedlalw va napakohoubnow MMZ» dnA. 375 @oitnteg, «NAI, ouvexilw o€
MMZ» dnA. 150 @oITnTég, «OXI, dev ouvexilw os MMZ» dnA. 350 QOITNTEG.

e To oupnAnpwpa Tou evdexouévou «NAI, oxedialw va napakoAoubnow MMZ» eival To
evdexopevo «OXI, dev oxedialw va napakoAoubnow MM ».

e >UvBeTO N oUVOUACOHEVO evDEXOMEVO M.X. eival To «NAI, oxedialw va napakoAoudrnow
MM3 kal NAI, ouveyxilw os NMMZ, cUP@WVa PE To oXedIAoUO PHou» dnA. 100 goITNTEG.

5.4 'EvvoIEG, I310TNTEG KAl NPOCdIoPICHOG NIBAVOTATWV

AUCTUXWG, Yia To BEPEAIO TNCG OTATIOTIKAG €NAywyng dev UMAPXEl HOVO €vag OpIoHOG
TNG MIBavoTnTag, yia AOyoug nou EEpeUyouv ano Ta opid TNG OTATIOTIKAG ENIOTANNG. Oa
napoucidgoupe oUVTONA TOug TPEIG (3) Mo yVwoToUG 0pIoHoUG-EPUNVEIEG TNG ANANG N
opIaknG n nepibwplag mbavoTnTag (simple or marginal probability):

1) KAaoikn i gabnuaTtikn meéavoTnTa.
2) Epneipiki 1 oTaTioTikn nieavoTtnTa.
3) Ynokeigevikn nibavoTnTa.

O kKAQOIKOC opIoOC dlaTunwBOnke ano Tov P.S. Laplace kal ovopdaletal eniong BewpnTiKA N
HaenuaTikn f ek Twv NpoTéPpwV MeavoTnTa. Apopd oTa duvaTda Kal apoiBaia anokAgiopeva
evdexOMEVa dEIYUATIKOU XWPOU PE TO CNUAVTIKO XapakTnpIoTIKO OTI gival 0Aa iconibava
(equally likely).

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ


Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

_ald)
Al

£(4) (5.4)

‘Onou:

n(A) To nNARBGo¢ Twv I0oniBavwy TPONWV EPPAVIONG TOU &vDeXOMEVOU A (EUVOIKEG
NeEPINTWOEIC) KAl

n(S) To NARBoC OAwV TWV 100MNiIBavwy evOEXONEVWY TOU JEIYHATIKOU XWPou S.

Mapadsiyya 5.6

Mia kaAnn nepiéxel 6 aonpa, 2 KOKKIva kal 12 npdoiva o@aipidia. AvakateuovTag Ta
opaipidia naipvoupe 1 kata Tuxaio Tpono. [ola €ival n niavoTnTa va €EaxBei KOKKIVO
o@aipidio;

Anavrtnon

O1 €UVOIKEC NeEPINTWOEIG €dW €ival Ta 2 KOKKIva agaipidia. Enopévwg av opicoupe A To
€VOEXOHEVO VA NAPOUNE KOKKIVO apaipidio TOTe n(A) = 2. O delypaTIKOG Xwpog S eival
To oUVoAo Twv a@aipidiwy dnA. n(S) = 20 ogaipidia. Enopévwe n {nToupevn mBavoTnTa
Tou A Oa sivar:

=" 2 10,
#(S) 20

O R. Von Mises €ival 0 Bacikog ekNpOCWNOG TNG OXOANG TNG EUMEIPIKAG N OTATIOTIKNAG N
€K TWV UOTEPWV NIBAvOTNTAG.

'ETOI, N €PnEIpIKn MBavoTnNTa TOU €VOEXOHMEVOU A eKTINATAI WG TO OPIO TNG OXETIKNAG
ouxVvOTNTAG EP@Aviong Tou A 0Tav o apiBPog enavarnWewy, KATw ano TIG idIEC NAvVToTE
OUVBNAKEG, TOU TuXaiou neipapartog (T.n.) gival napa noAU Peyalog (Teivel oTo Aneipo).

SUMBOAIKA PNopoUNE va YPAWOULE:

. A
P(ﬂ):h]ll%,ﬂi?ﬂ(ﬂ)ﬂw (5.5)

A=

‘Onou
N To nARBo¢ enavaAfWewv Tou Tuxaiou NEIpAPATOC.

H dia@opd PeTAEU TNG MABNUATIKNAG KAl TNG OTATIOTIKNAG €vvolag TnG meavoTnTag €ival
onuavTikn. MNa napdadeiyua, oTo TuxXaio neipapa TnNG piyng vog vVouiopaTog pia gopd, n
nieavoTnTa Tou evOEXOUEVOU A = gU@AVION TNG €NIPAVEIAG KOPWVA €ival NpWTOV, KATda
TO HabnuaTikd opiopd P(A) = Y2 a@oU and Ta duo 1oonibava evOexoueva evOIaPEPOUACTE
yla To €&va anod autd. AsUTepov, KaTd Tn OTATIOTIKA €pUNVEia TG MBavoTnTag Tou unown
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evdexodévou A Ba npooeyyifoupe TNV P(A) = Y2 600 au&avouv ol €navaAnWeIC Tou
neipapatoc. 'Etol, oTic npwTeG 50 piYeIG N OXETIKN oUXVOTNTA EUPAVIONG KOPWVAC UMOPEI
va eivail nx. 0,59 evw oTig 100 piyelg va yivel 0,55, oTig 300 va nEoel akOpa NEPICOOTEPO
€otw 0,52 kai oTig 500 va Teivel oTo Y2 €oTw 0,502.

NMapadeiypa 5.7

>e5.000 kaTaysypappEVEG NEPINTWOEIGEEETAONGOTO HABNKA TNG ZTATIOTIKAG ENIXEIposwy
I, KGnolou oIkovouikoU TuAMaTog A.E.I. 1.975 @oITnTéC Nnpav Babuoloyia PEXP! 7, EVR
1.230 ano 7 kai navw. Moia gival n guneipikn mbavoTnTa Tou eVvOEXOUEVOU EMITUXIAG OTN
OTATIOTIKA HE BABUO apevog HEXPI 7 KAl APETEPOU anod 7 kal navw;

Anavrnon:

'EoTw A To evdexdpevo eniTuxiag pe Babuo pexpl 7 kai B To evdexopevo ano 7 kai navw.
O1 OXEeTIKEG OUXVOTNTEG TOUG, Ba XpnoiponoinBoUv ¢ eKTIUACEIC TWV AVTIOTOIXWV
EUNEIPIKOV MBavoTATwy, dnA.:

n(4) - E = 0,385 «ai avrioToixa yia Tnv P(B) = n(5) - ﬂ— 0,246

P(A) = N
5.000 N 5.000

Ze avTiBeon pe TIG Napanavw epunveieg Tng mbavoTnTag ol de Finetti, Savage, Lindey
K.d. unooTtnpifouv OTI dev UNAPYXEl AVTIKEIMEVIKN MBOavoTnTa yia €va evOeXOMEVO.
AvTiBeTa, Bewpouv OTI undpxel MOVO UMOKEIPEVIKN aglohoynon TnG apeBaidTntag
£€KBaong TV NeIpapaTwy TUXNG, N onoia NpokUNTel anod To BaOuo eunioTooUvng nou ol
avBpwnol anodidouv yia kKAbe evdeXOHEVO TOU delypaTikoU Xwpou. O TpONog HETPNONG
TNG UMNOKEIYEVIKNAG NIBAvOTNTAG anoTun®veTal and To Nocd oTo onoio Ynopei kanoiog va
OTOIXNUATIOE!I UNEP TNG EMPAVIONG TOU UNO €EETACN EVOEXOUEVOU.

Mapadsiypa 5.8

Mia opada epeuvnTwV BpiokeTal oe OdiIAnUPa av npénel va ouvTtagel npdTaon yia
XpNUaToddTNoNn gpeuvnTikoU TNG £€pyou f va d1aBEoel To XpOVO auTo yid va UMoBAAAEl
OXETIKA ApBpa Npog avwvupn-TUPAR Kpion kal dnuociguon, e BAacel To NANBOG Kal TNV
noldTNTa Twv onoiwv XpnuartodoTeital and 1o YMEM®. O enioTnPOVIKOG TNG unelBuvog
oToixnuaTilel, autrnv TN Qopa, unép Tng anodoxng Tng npoTacng yia XpnuartodoTnon
and To unoupyeio pe 500 gupw evavTi 200 supw oTnv avTiBeTn nepinTwon. Mola ivai
n ekTignon Tng mbavoTnTag enituxoUs KATAaAngng Tng npoTacng yia XpnuartodoTnon
£pEUVNTIKOU £PYOU TNG UNOWN opadag, and Tov enioTNHOVIKO TNG unslBuvo;

Anavrnon:
'EoTw OTI ouppoAioupe pe A To €vOEXOHEVO €MITUXOUG KATAANENG Tng npdTaong yia
XPNHaToddTNON £peuvNTIKOU £pyoU Kal PE B To evdexouevo andppiyng TG npdTaong yia

XpnuaToddTnon ano T1o YMNEMG. Enopévwg, wg EEva Ta dUo evdexOueva nou KaAUNTouv
NARpwG To delypaTikd Xwpo, Ba exoupe A = S-B kai B = S-A.
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AQoU 0 emoTNPOVIKOG uneuBuvog oToixnuarilel 500 €vavTi 200 supw yia Ta A kal B
avTioToixd, TOTE 100dUvVaua UnopoUpe va YPpAdWOoUNE:
Fid 500 ]
S 00 2 s
1-FAy 200 7

SUPNEPAOPATIKA, via Tov apiBud P(A) nou ovoudoape mBavoTnTa ToUu eVOEXOUEVOU A TO
onoio avnkel (gival unogUvoAo) Tou OelyHaTIKOU XWpou S npenel va BupopacTe MANTA
Ta €&ng alwpara:

PlAy=0 %A (5.6)
Pla)=1 (5.7)
PlAdsgIi=PA+ P (5.8)
'Onou A, I E€va evdexoueva
D=pPid =1 (5.9)

BlA) =1- P(4).cpoi S = AU A", A A'= B et B(@) = 0=
(5.10)
P =P(A)+ P(AY=1= P(A") =1- P{A)

'‘Onou n oxeon (5.6) Agel OTI ol MBAVOTNTEG NAIPVOUV HOVO BETIKEG TIUEG I UNOEV, EV®
n oxéon (5.9) divel To €Upog diakupavor TouG. H oxéon (5.6) Agel 0TI n mBavoTnTa
EUQPAVIONG TOU OEIYHATIKOU XWpou gival BERAIO EVIEXOUEVO, EVW Ol EVOWUATWHEVEG OTNV
(5.10) avagépovTal OTIC OXETEIC MOU ava@EPOoVTal 0TO evOEXOHEVO A KAl TO CUMNARPWHA
TOoU A,
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Mapadeiypa 5.9

Me Baon Ta oTvoixeia Tou [Mivaka 5.1 yia Tn oupnepipopd Ociypatog 500 goitnTwv
avagopika pe ta MNMZ, InTeital va KaTaOKEUAOETE Nivakd ouvAageiag Twv nibavoTATwv
TWV anAwVv Kal oUVOETWY evOEXONEVWY ano Ta dedopEva Tou nivaka 5.1, unoAoyilovTag
TIG oplakeG (marginal probabilities) kar ouvduaopéveg (join probabilities) mBavoTnTeC.

Anavrnon:

Opiloupe Ta anAd evdexOueva:

A = NAI, oxedialw va napakoAoubnow MM

A’ = OXI, dev oxedialw va napakoAoubnow MM

B = NAI, ouveyxilw oe MM
B’ = OXI, dev ouveyxilw oc MM

Enopévwg o1 InToUpeveG oplakeg (NEpPIBWPIEC) OTAAN KAl YPAUKN TOU MNivaka ouvageidag,
-oUVOAd- N anAég niBavoTtnTeg Ba sivar:

P(A) = 125/500 = 0,250
P(A’) = 375/500 = 0,750
P(B) = 150/500 = 0,300
P(B’) = 350/500 = 0,700

Ava@opikd HE TIC OUVOUAOHEVEG NIBAVOTNTEG XPNOIMOMOIOUHPE TOUG OPIoWOUG TNG
AVTIKEIYEVIKNAG MIBavoTnTag (oxEoelg 5.4 1 5.5) Kal EXOUME:

P(A kai B) = 100/500 = 0,200
P(A ka1 B’) = 25/500 = 0,050
P(A’ kai B) = 50/500 = 0,100
P(A’ ka1 B") = 325/500 = 0,650

Ta napandavw cuvowilovTal oTov Mivaka 5.2.

Mivakac 5.2 Mivakag cuvageiag anA®v Kal CUVOUAOHEV®YV NIBAVOTAT®WV

>uveyilouv og MM
>xedialouv yia MMz NAI 'OXI >UvoAo
NAI 0,200 0,050 0,250
'OXI 0,100 0,650 0,750
>UvoAo 0,300 0,700 1,000

Ano To Mapddeiypa 5.9 npénel va €xel Yivel oaPEC OTI TO ABPOIoHA TWV CUVOUAONEVWV
méavoTATwyV 1o0oUTAl PE TNV nepiBwpla, OTAV MPOKEITAl Yyid METPNOEIG apolBaia
anokAcldpevwy evdexodévwy nou €EavtAolv To OelyhaTIkKO Xwpo. lMNa napdadeiyua
P(A) = P(A kal B) + P(A kai B) = 0,200 + 0,050 = 0,250.
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'ETol, 0dnyoUuaoTe OTOV OPIOHO TNG AnAAG 1 OpIakNG mBavoTnTag w¢ dabpoioua
OUVOUAOMEVWV:

P(A) = P(Axar B)+FP(Axaa By) +..+ P(Axaa By) (5.11)

‘Onou
B,, B, .., By €ivar N apoiBaia anokAeiopeva evdexopeva (mutually exclusive) mou

g€E€avTAouv To delyuaTiko Xwpo (collectively exhaustive events).

Mia dAAn €vvoia mBlavoTnTag, NoAU onNuUAvTIKn YIAT €ival eUpEwG XPNOIKOMNOIOUNEVN
oTn OTATIOTIKN €naywyn, €ival n «nmeavotnTa Tou evdexopévou A np B» P(A 1 B). Auth
n méavoTnTa opileTal €iTe WG To evOeXOUEVO A €iTe wC To evdeXOUevo B &ite wg Kkal
Ta dUo evdexOueva A kal B. SupBoAikd, PIAGUE yia TO YEVIKO MPOOBETIKO Kavova TwvV
MmeavoTATWY Kal Ypa@POoUUE:

P(AHE)= P(D+ P(E)— PlAxar B) 7

(5.12)
P(AUB) = P(A)+P(B) - P(ANB)

EvTouTolg, av Ta evdexopeva A kal B eival apoiBaia anokAsiopeva, eneidr TOTE N
ouvdudopévn Toug mBavoTnTa cival pndevikr, OnA., 0 YEVIKOG NMPOOBETIKOC Kavovag
TpornonolgiTal aTo Agyopevo €I181KO Kavova Tng npoabeong nbavoTnTwyv wg €ENG:

P(A#E) = P(A+P(E)
(5.13)
P(AUB) = P(A)+ P(B)

Mapadeiyya 5.10

>uveyilovTag To nponyouuevo napddeiypa, Je Baon Ta oroixeia Tou Mivaka 5.1 yia Tn
ouunepipopd deiypatog 500 goITnTwV avagopika pe Ta NMMZ, noia ival n mbavoTnTa va
oxediale kanolog ano autoug va napakoAoubnoel MM ) AdN va @oITd o€ auTo;

Anavrnon:

Me Bdon Tov opioud Nou dWoape NPONYOUHEVWG YVIA TA AnAd eVOEXOHEVA:
A = NAI, oxedialw va napakoAoubnow MM

A’ = OXI, dev oxedialw va napakoAoubnow MM

B = NAI, ouvexilw oc MMZ, ocUP@wva Pe To oXedIaoud Hou
B’ = OXI, dev ouveyilw o NMMZ, napa To oxediAoPO Hou
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pag Inteital n P(A 13 B) n onoia Bacel Tou yevikoU kavova Tng npdobeong unoAoyileTal
w6 €&NG:

P(A /i B) = P(A) + P(B) - P(A kai B) = 0,250 + 0,300 - 0,200 = 0,350.

Me aAAa Aoyia n mBavoTnTa Kanolog poITNTAG va oxediale va napakoAoubnoesl MM A
npayuaTi va QoITa ge kanolo gival 35%.

Edav, avTiBeTa pe Tov TPOMO nou HEXP! TwPa OslydaToAnnToUWE, dnA. and oAOKANPO TO
OEIYHATIKO XWPOo, {nNTeiTAl va UNOAOYICOUHE TNV NIBAVOTNTA EPPAVIONG EVOEXOMEVOU, €AV
opIoUEVN NAnpogopia yia dAAa evOexOUEVA TOU unown dsiyuaTikoU XwpPou €ival non
YVWOoTH, TOTE, KatapXdg, ava@epOUacTe oTNV £vvold TNG JECPEUPEVNG N UNO CUVONKN
(nepiopiopd) MBavoTNTAG Tou eVOEXOUEVOU A dedoEVNG TNG NANPOPOPNONG via To B. Me
aAAa Aoyia €dw unoAoyifoupe Tnv mBavoTnTa Tou A oTo unooUvoAo B Tou delyuaTikoU
XWPOoU S, OXI 0 OAOKANPO TOV TEAEUTAIO. SUNPBOAIKG n dsopeupevn mibavoTnTa diveTal
anod Tn oxeon:

_P(AnB)

_ FlAran &) "
FLE)

P(A|B) 5

F{A|B) (5.14)

O1 pEXPI TWPA MEPIYPAPEIOEG EVVOIEG TNG ANAAG I 0PIAKNAG, TNG CUVOUACPEVNG KAl TNG
und ouvenkn r OeopeEUNEVNG MIBAVOTNTAG WMNOPEI va AMEIKOVIOTOUV HE gagn Tpono
oc devdpodiaypdapuaTta. MNa To napdadelypya TnG cupnepipopdc Tou desiyyatog Twv 500
Q)‘OITI']T(.'L)V yia Ta MNMMZ nou XpnoIdonoIoUNE, TO avTioToixo devOpodidypauuda PMnopEi va
givai:

Zxnua 5.3 Asvdpodidypappa danA®vVv, OUVOUAOHEVWV Kal OECHEUHEVWOV
neavoTnTwv

020

b dniouy 0,25 P{A ko 8) = 0,20
Mz

£y
Koy 02

T 3% | PIA keI B) = 0,05

500
QoIT.

Aegpey paves
MiBavarnreg

P4 ka1 B) = 0,10

P4 kal B = 0,65
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Mapadsiypa 5.11

>uveyifovTag To napadelypa, ano Ta oToixeia Tou Mivaka 5.1 yia Tn cupnepipopa deiypaTtog
500 goITnTwV avagopikda Ye Ta NMZ, noia sivail n méavoTnTa KAanolog GoITNTAG va goITd
oe NMZ dedopevou OTI To oxediale anod TNV apxrn TV NPONTUXIAKWY TOU GnoudmV;

Anavrnon:

Me Baon Tov oplopd nou £xoupe dWOEI yia Ta anAd evoexopeva, dnA.:
A = NAI, oxedialw va napakohoubrow MM

A’ = OXI, dev oxedialw va napakoAoubnow MM

B = NAI, ouveyxilw oc MM
B’ = OXI, dev ouveyilw oe MM

Mag InTeital n P(B|A]| n onoia Bdocel Tou opiopgoU TNG JEOMEUNEVNG MIBavoTNTAG

unoAoyideTal wg €EnG:

_ PlAxar By 0,200 0
FiA) 0,250

F(B|4) 200

2

AnAadn n niBavoTnTa KAnolog QoITNTAG va uAonoinoe Toug oxedlacuoUg Tou yia Ta MM
gival 80%.

Supnepaocparika, and Ta napanavw napadesiyparta eidage OTI n anAn f opIakn
néavoTnTa:

e P(NAI, ouveyilw os NMMZ) = P(B) = 0,300

EVW avTiBeTa n OECUEUHEVN:

e P(NAI, ouveyilw os NMMZ|NAI, oxediala va napakoAoubnow I'IMZ)=P(.5’|A)= 0,800.
AUTO TO anoTéAeopa deixvel OTI N NponyoUlevn yvwan 0TI 0 QpoITNTNG oxediale va KAvel
MMZ ennpéace Tnv MIBavoTnTa va To npayparonoifoel autd. ENoPEVmG, To anoTEAETHA
Tou B evdexopévou €EapTaTal and To AnoTEAECUA ToU A evOEXOHEVOU.

AvTiBeTa, OTAv n €PQAvion evog evdexopdévou dev ennpedlel TNV ePeAvion Tou dAAou,

TOTE AEQE OTI €ival OTATIOTIKA aveEdpTnTa. SUPPBOAIKA yia Tn OTATIOTIKN aveEapTtnaia duo
evdeXOUEVWY, N.X. A Kal B, xpnoipgonoioUue TNV napakaTtw e€icwaon

P(A| By = PLA) (5.15)

‘Onou:

P'iﬂ|3) n Osopeupevn mBavoTnTa Tou A dedopévou Tou B kair P(A) n nepibwpia
meavoTnTa Tou A.
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FlAror B)
FLE)
UMOAOYIOOUME TNV UMOAOYIOOUME TnvavTioToixn deopeupévn P(AkaiB) €av yvwpiloupe

Ano Tov opIond TNG dEOUEUMEVNG MIBavoTNTAG P(ﬁ|5’)= unopoUpe va

Tnv oplakn P(B) kal Tnv avTioToixn JEOUEUHEVN P(A|B). AUvovTag Aoinov tnv (5.14)
WG NMPOG TN ouVOUACKEVN, EXOUME AUTO MOU Ol OTATIOTIKOAOYO! AEVE YEVIKO Kavova Tou
noAAanAaciacpoU Twv MeavoTATwy.

P{Axaa By=P(A|B)P(B) 7 P(A~B)=P(A|B)P(B) (5.16)

EvTouTolg, yia aveEapTtnTa evdexOPEVa n ocuvduaopévn niBavoTnTa Toug NPokKUNTEl anod
Tnv avtikatdoraon Tng deopeupévng otnv (5.16) ano To icov Tng otnv (5.15). Ano
auToUG TOUG JETAOXNHUATIOHOUC NPOKUNTEI 0 VOUOC Tou NnoAAanAaaciacpoU yia aveEapTnTda
evOeyOUEVQ:

Pldxea B)= PIAF(B) 1 FANE) = F(AJP(E) (5.17)

Ano To vopo Tou noAAanAaciacpou (5.16) kal Tov opIouo TNE oplakng méavoTtnTag (5.11)
NPOoKUNTElI eEVAAANAKTIKOC TPOMNOG UNOAOYIOHOU TNG TEAEUTAIAC WE aNAOUG HETAOXNKATIOKOUG
TWV OXECEWV, ONA.:

Ano:
e P(A) = P(Akai B)) + P(Akai B,) +........ + P(A kai B)

e P(AkaiB) = P(A|E) P(B)

aBiaoTa npokUNTEl 0 EVAAAAKTIKOG OpIGHOC TNG OPIAKNG N NepIBwpiag mbavoTnTag,

P(A)=PA|BYP(B)+ PLABOPB +. + PLA B By (5.18)
‘Onou:
Bl’ B, - By gival N apoiBaia anokAsiopeva evdexopeva nou eEavtAolv To SEIYHATIKO
XWPO.
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Mapdadeiypya 5.12

>To napdadelypa Tou Mivaka 5.1 yia Tn oupnepipopd Twv 500 QoITNTOV avagopika e
Ta MMZ, noia €ival n NBavoTnTa KAnolog QoITNTNG va €xel oxedIA0El va NApakoAoubnaoel
MMZ €av n d1aB£aiun NANPoPOpPNoN agopd PHOVo OTo «NapoOvV» Kdl OXI OTO «NAPeEABOV>;

Anavrnon:
Me Bdon Tov opiohd nou £Xoupe OWOE! Yid Ta anAd evOeXOUevd, OnA.:

e A = NAI, oxedialw va napakoAoubnow MM

e A’ = OXI, dev oxedialw va napakoAoubnow MM
e B = NAI, ouveyilw oe MM

e B’ = OXI, dev ouveyilw oc MM

dag Znteital n P(A) n onoia pnopei va unoAoyioTei Bdoel Tou evaAAakTikoU opiopoU TG
opiakng [oxéon (5.18)] wg €&Ag:

P(A)= PLA|BYP(BY+ P(A|BYP(EY
= {0,20/0,303(0,30)+(0,05/ 0,703(0,70) = 0,25

AnAadn n niBavoTnTa KAnoliog PoITNTAG vVa €ixe oXedIATEI va KAVEI HETANTUYXIAKEG OMOUDEG
P(A) dedOPEVOU OTI EXOUKE OXETIKA MANPOMOPIa HOVO anod onpePIVOUG GOITNTEG 1 KN €ival
25%.

5.5 Tuxaieg HETaBANTEG KAl CUVAPTROEIG MIOAVOTNTAG.

TNV mBavoBewpnTIK avaluon TwV MpAyHATIK®OV @QAaiVOUEVWY TNG OIKOVOMIKAG N
KOIVWVIKNG {wnG, Baoika XpnoIHoOnoloUKE TIG €VVOIEG TNG Tuxaiag METABANTAG Kal Twv
ouvapToswv MeavoTnTag Toug.

O TpdMoG avTioToiXIoONG MPAYHATIKWV apiBpwv oc KABe evdexOPeVO Tou JelypaTikou
Xwpou S ovopaletal Tuxaia PeTaBANnTh. Mo CUYKEKPIYEVA, N HOVOCHUAVTN OUVAPTNON
ME nedio opIoPoU TO JEIYHATIKO XWPO S Kal nedio TIHWV unocUVOAD TWV MPayuaTIK®V
aplBuwv ovopdderal Tuxaia petaBAnTn (T.4.).

Eival npogavég 6T napd To yeyovog OTI WAAKE yia HETABANTH, OTnV ouadia NpokKeITal yid
ouvapTnon, TNV onoia ouwc, eneidn evolaPepOUACTE KATA BAon yia To Nedio TINWV TN,
KATaxpnoTika Tnv ovopaloupe YeTaBANTN, eV €NEIdN N ELPAVION TWV EVOEXOUEVWYV Eival
AanoTEAECHA TOU MNEIPAUATOC TUXNG MOU Napdayel Tov unown SeiyuaTikd Xwpo, ovopalovral
Kal TUXaieg.

Me kepaAaia ypdupara, ouvnwc, oupBoAilovTal ol Tuxaieg METABANTEG, N.X. X Kal WE
MIKPG Ol TIMEG TOUG, M.X. X, i=1,2,3,...,n.
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O1 Tuxaieg PETABANTEG, ONWC Kal ol anA&C apiBuNTIKEG OlIAKPIVOVTAl O ACUVEXEIG Kal
ouvexeic avaloya Pe To €av ol TINEC TOUG €ival nengpacpévo ocUvoAo () anapiBunaiho) Kai
avTioToixa oxl. IN'a napddsiyuya, n Tuxaia JETABANTR NMou PETPAElI TO NANBOGC TwV TITAWV
onoudwv unown@iwv MM ival acuvexng, EVe €KiV NOU PETPAEI TO OIKOYEVEIAKO TOUG
€1000NKa €ival ouvexng.

H ouvapTnon nou wg nedio opIoHoU €xel TIG TINEG X,, i=1,2,3,...,n, M.X. BIAKPITAG T.Y. X,
Kal nedio TIWV TIG aVTiOTOIXEG MBAvOTNTEG Toug f(x,) ovopdadeTal ouvapTnon navoTnTag
TNG AouveXoUG T.4. X KAl YPAQPOULE:

Flx)=f =Plx)=FX=x) i=12..n
av 1IKavorolouvTal ol GUVONKEG (5.19)
Flx)z20 xar Zf(xi)=1

]

H avTioToixn €vvold yia TIG CUVEXEIG T.J. OVOUAleTal guvapTnon NUKvVOTNTAg méavoTnTag
Kal opifeTal wg €EAG:

£
Pla<X < gl =|flzbrpea <8

av ikavornoloUvTal ol CUVBNKEC (5.20)

F)20 L —ex <t K@ _[”f(x)a?xﬂ

H kataypagn TIHWV WE TIG avTioToIXEG NIBavoTNTEG Toug o€ lMivaka avaioyng Hopgng Tou
Mivaka ouxvoTnTwV oTnv MNepiypagikr ZTaTioTIKr, ovopaletal Katavoun MeavoTnTag tng
aouvexoug Tuxaiag eTaBANTnG. Eniong, avaioyn €vvola Pe TNV avTioToixn TG aBpoioTIKAG
ouvapTtnong kai Mivaka aBpoioTikwv oUXVOTATWV TG MeEPIypagIkng ZTATIOTIKAG €ival n
SuvapTtnon Katavoung r aépoloTikh cuvapTnon KaTtavoung Ye Tov avTioToixo MMivaka.

> fx),  avX daxorn
Flx)= Plcoo< X <5 = _X:* (5.21)
| fix)dr, av X auvepic

Av IKavonoloUvTdl Ol CUVONKEG:

a) F(x) pn-gBivouoa Tou x , 8nA. av x, <x, TOTe Kal F(x,)<F(x,).

1°72
B) min F(x)=0 kar max F(x)=1, dnA. F(-co)=0 kai F(+to)=1.

Y) F(x) ouvexng ano Ta de&ia yia 0Aa ta x € H
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Mapadsiypa 5.13

'EoTw X opioupe TNV TUXaia PeTaBANTA (T.d.) «apiBpdc KopiTolwv 0 4 OUVEXOMEVEG
YEVVNOEIC OPICHEVNCG HAIEUTIKNG KAIVIKAG». Na O€i&eTe a) nwg unoAoyilovTal ol TIMEG Kal
ol MBavoTNTEG TNG, KABWG €NionNg KAl NWG KATAoKeUAZeTAI N KATAvoun mavoTnTag Tng,
TOOO N anAn 6co kai n adpoioTikni kai B) F(3)=; y) P(X>1)=; d) P(1<X<3)=;

Anavrnon:

a) To evdexOPEVO TNG YEVVNONG OTNV NP®TN YEvvNon £0Tw ayoploU dev ennpedlel To
anoTéAeopa TNG OeUTeEPNG. ENopéVwG, Ta eVvOEXOUEVA TWV YEVVIOEWY €ival aveEapTnTa.
Aedopévou OTI Ta duvaTtd evdexoueva oe kaBe yevvnon sivai m=2, dnA. ayopr (A) i
kopital (K), To oUVOAO Tou JeIyUaTIKOU XWPOU OTIC TECTEPIG YEVVNOEIC («ENAVAANWEIG
TOU MEIpapaTog TUuxnG=n») 6a eival mn=24=16. O1 31aTAEEIC TwV EVOEXOUEVWY AUTWYV,
Ol anapIBUNOEIG TWV KOPITOI®V ava evOeXOHEVO, BdnA. o1 TIPEG (X,), TNG Tuxaiag pag
METABANTNG €0Tw X, padi PeE TIC avTioToIXeG mBavoTnTEG Toug, (BACEl TOU VOHOU TOou
noAAanAaociacpoU aveEdpTnTwy evOEXOUEVWY), divovTal OToV NApakdaTw Mivaka

YnoAoyIoHOG TIH®V Kal Ni6avoTAT®WV Tuxaiag HETaBANTAG.

Zrovysuddm| Tysg
swheydle-| T IhBmvé e fix)=Fii==x)
et (xi)
1] Adsad 0 | PANANANAY =PIAYP(A) PIAY PUA)Y = (W335 (V5 = 1/16
2| AAAE 1 |PiAACA~E) =PIAY PUAY PUAY PUED = a4 (Y = 1/16
3| AAFA 1 |PANACEAA) =PA)Y PLAY PIE) PUAY = (a¥v2) (Y = 116
4 | AAEE 2 |PLACANENE) =P{A) P(A) PIE) PE) = (Y2305 (Y0 = 1/16
5| AEAL 1 |PANEnANAY)=P(A) PIE)PIAY PUAY = (30000 (Y0 = 1716
6| AKAK 2 | PAANEMANE) =PIAY P(E) PLAY P(E) = (Y3035 (V5 = 1/16
7| AEEAL 2 | PlACENENLA)=P{A) PE) PIED POAY = (Y3005 (Y = 116
8| AEEE 3 | PCACENENE) =P(A) P(E) PIE) P(E) = (Y2330 (Y0 = 1/16
9| EAAS 1 |PEAANANAY=PE)PIA PLAY PUAY = 35000 (Y0 = 116
10 EAAE 2 |PEMAAANE) =PEP(A) PIAY PE) = (¥20305 (V5 = 1/16
11 EAEA 2 |PEMAANENA)=PE)P(A) PE)YPLA)Y = (Y0005 (V5 = 1/14
12| EAEEK 3 | PEAANENE)=PE) P(A) PIE) P(E) = (Y2305 (Y = 116
13| EE&4 2 | PEMAEMNLAL)=PEIEPE) PIAY LA = (Y2305 (Y = 1/16
14 EEAE 3 | PEMAEMNANE)=PE)PE) P(A) PE) = (Y2305 (Y5 = 1/16
15] EEEA 3 | PEMEMNENL) =PE)PE) PE) PLA) = (M0 (V5 = 1/16
14| EEEE 4 [FENENE~E) =FE) PIE PE PE) = W00 0% = 116
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'Onw¢ Paiveralr oTov NApandavw avaAuTiKO Nivakad ol TIMEG nou €ival duvaTov va napel n
Tuxaia pag peraBAnTn X eivar x,.={0, 1, 2, 3, 4}, evw o1 mBavoTNTEG KABE piag and auTeg
NPOoKUNTOUV W¢ ABPOIoHA TWV AVTIOTOIXWV OTOIXEIWMOWV €VOEXOUEVWY. MNa napadeiyua
f(1)=P(X=1)=4/16=1/4 apou To 1 gupavileTal 4 popéc. Tn ouvapTtnon nibavoTnTag TnG
aouvexoUg Tuxaiag yag JeTaBAnTAG X og pop@n Mivaka divoupe NapakaTw oTn Aeyouevn
kaTavourn mBavoTnTag, avaloyn €vvoid TnG KATAVOUNG OUXVOTNTAG OTNV MEPIYPAPIKD
oTaTIoOTIKNA (ONOU EKEI EXOUME anOAUTN ouxXvoTnNTd, €0® ANAEG MIBAVOTNTECG).

Zuvaprtnon MukvornTrag MBavoTnTag kai Zuvaptnon Karavoung tng
acuveyoUg Tuxaiag HeraBAnTng X.

: ThBmwd nres 1) Zuvip- . Zuviprnon Eooovoung
st | Do Toew T | | THOETE | iy = pr <=3 1)
' Jtx)=FX=x) ' T

0 AW=FPE=0)=1/16 Méxp 0 Fi)=PX=0)=1/16

1 AVU=PE=1=4116 Méxpt 1 Frl=PX=1)=5/16

2 A2=FPE=2)=6/16 Méxp 2 Fi2)=PiX=2)=11/16

3 SBI=PE=3)=4116 Mexp 3 F3=PX=3=15/16

4 SA=FPE=4)=1/16 Meéxp 4 F4)=PX=)=16/16
Tiwoho > flxy=16116=1

H ouvapTtnon n katavour nmeavoTnTag TG AOUVEXOUG Wag Tuxaiag MeETABANTAG X, n
onoia napiota Tov apiBuo KopITolwv o€ 4 GUVEXOUEVEG YEVVAOEIG OPIOUEVNG HAIEUTIKNG
KAIVIKNG, OiveTal diaypaupaTika oTo napakdatw IxnAua.

IoTtoypappa Katavopng MOavoTnTag acuveXouUg Tuxaiag HETaBANTAG

Ko tonopr] THBaATA TG THC T 3 = gUky. g, K
D& — 03760
o3 —
F 02500 02500
0.z —
o1 —
0.06 245 0.0624G
— ——
T T T T T
1} 1 2 3 4
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B) Me Bdon Ta oToIXEid TWV KATAvouwv MiBavoTATWV (anAng kal abpoloTIKAG) Tou
Mivaka 5.4 pnopoUue eUKOAAd va anavtTiooupde oTa unodAoina epwThuaTa. ‘ETor:

F(3)=P(X<3)=15/16 =P(X=0)+P(X=1)+P(X=2)+P(X=3)=(1+4+6+4)/16.
v) P(X>1)=F(4)-F(1)=(16/16)-(5/16)=11/16
3) P(1<X<3)=F(3)-F(0)= (15/16)-(1/16)=14/16.

5.6 BAOIKEG NAPAHETPOI TUXAIOV HETABANTOV

O1 napapetpol ) ponég (moments) TwV KATAVOH®V NMIBavOTNTAg TWV TUXAIWV HETABANTWV
npoadiopifouv TN HOPPN TWV TEAEUTAIWYV, ONWG Ol BACIKEG OTATIOTIKEG TOU OE€iyUdTOoG
TN MOP®N TNG KATAVOUAG I ouvdapTnongG TOU Mou &idaye oTnV MePIypa@IKn OTATIOTIKA
(Tdong, B€ong, dilacnopdg, ACUHPHETPIAG Kal KUPTWONG).

O1 BaocIikéEC POMEG TWV OUVAPTNOEWY MIBAvoTNTAg €ival o Péoog kal n diakUupavon. O
HEOOG €ival N NpwTn ponn nepi TNV apxn KUndev kai n diakupavon n deuTepn ponn nepi
Tov p€oo. O1 £vvoieg €d® avaAlovTal 0 OPOUG AVAUEVOUEVWY TIHWV (expected values)
N HadnuaTtikwv eAnidwv (mathematical expectations).

'ETO1, 0 HEOOG WIag Tuxaiag JeETaBANTAC X JE ouvVAPTNON NUKVOTNTAG niBavoTnTag f(x) sival
n avapgevopevn TiUN TnG (expected value) E(X), n onoia opileTal wg 0 YETOG OTABUIKOG
TWV TIHOV TNG X HE oTABUION TIG avTioToIxeG NIBavoTnTEG TOUG.

sz.f(xj):,u, al XK & oo
EX)= " (5.22)
I x(ndn= g, v X anersc

Eniong, av X Tuxaia peTraBAnTn pe péEco E(X)=pM, TOTE N NPOCJOKWHEVN TIUR TWV Te-
TPAYWVIK®OV anokAioedv TnS and To péoo, [X-E(X)]%, ovopaleral diakupavon Tne X Kai
opileTal wg €ENG:

T-wf®) = avX daxorny
o =var{X 1= B[ X - E(X T = L (5.23)
|- ws @dr= g, avX ovvepic
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MNa kdbe T.u. X Pnopei va deIXTei 0TI I0XUEI N NAPAKATW 100TNTA NoU JIEUKOAUVEI OTOUG
unoAoyIopOUC Xwpic H/Y: war(X) = o = B[X - B(X)] = B(X*) - [E(X*] .

Baoikég 1010TNTEG (BewpnuaTta) yia To PECO Kal Tn diakUpavon TuxXaiov PETaBANTOV
divovTal napakdTw®:

E{wi=n, éwov o=orabepa (5.24)
E(eil=oEZ0), dnov o=otufepd wo =t.p. (5.25)
E{o AP =eEZ0HP, drov o, f=otebepé ket =10, (5.26)
War( oy=0, éwov o =ctebepi (5.27)

Var( o3+HE =ef var(30), dmov o, f=ortafepée xm =T (5.28)

Mapadeiypa 5.14

MNa To nponyoUpevo napddsiyya Tng dIakpITAG TuxXaiag YeTaBANTAG X, n onoia napioTa
TOV apiBud KOPITOIWV O 4 OUVEXOUEVEG YEVVNOEIC OPIOHEVNC MAIEUTIKAG KAIVIKAG, va
EKTIMNOETE TO JECO KAl TN dlakupavaon Tng, divovTag Kal TIGC OXETIKEG EPUNVEIEC.

Anavrtnon:

Me Bdon Toug oplopoucg (5.22) kar (5.23) ol unoAoyiouoi gaivovTal oTov NapakaTw
nivaka:

Mivakac 5.5 YnoAoyioHoi yid To H€CO Kal Tn d1IakUHAvon TG ACUVEXOUG TuXdiag
HeTaBANTAG X

i (8;;'“ " [MeovéTnTEg fix)=P(X=x) Xf(x) (X-ECOPA)
0 0,0625 0x0,0625=0,000/(0-2,000)2x0,0625=0,25(
1 0,2500 1x0,2500=0,250|(1-2,000)2x0,2500=0,25(
2 0,3750 2%0,3750=0,750/(2-2,000)2x0,3750=0,004
3 0.2500 3x0,2500=0,750{(3-2,000)*x0,2500=0.250
4 0.0625 4x0,0625=0,250{(4-2,000)*x0,0625=0.250
Afpotioua 1,0000 1=E(X)=2,000 1,000

5 01 anodeifeic aprvovTal w¢ ACKNon OTOV avayveoTn. YRApXouv (uOikd oe OAa Ta yvwoTd
navenioTnuiaka syxeipidia, nx. A. Aaunpakng (1980), =TaTioTikr, auTo-ékdoaon (BA. BIBAIonwAeio
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>ZMMNIAIAZ-TO OIKONOMIKO), K.Am.

ENopévwg, 0 avapevoUeVoG apiBUOG YEVVHOEWVY KOPITOIWV OTIG 4 CUVEXOMEVEC eival E(X)=2
KopiTold, f Katw and TiIg npolnobéceic Nnou Ba €ENYNOOUNE OTA €NOWEVA, av BEAANE Pe
€va POVOo avTINnpoOWMNEUTIKO ApIBUO va EKPPACOUHE Ta 16 evDOEXOUEVA TOU JEIYHATIKOU
XWPoU Tng X, TOTE auTog Ba NTaAv o PECOG 2. 3TO NAPAdelyda autd o PHECOC GUMMINTEI
Kal Je Tov TUMO R enmikpaTtolod TIWR, dnA. 0 EMIKPATECTEPOG APIBUOG 1 ouvnBeaTepa
EPQAVI{OPEVEG YEVVNOEIG KOPITOIWV €ival 2 OTIC 4 OUVEXOUEVEG YEVVIOEIC.

Enmiong, n diakUpavon Tne X eival o?=var(X)=1 enopévwe Kal n TUNIKA anokAion (BeTIKA
TETPAYWVIKNA pila TNG) o=1 nou onuaivel OTI N KATd HECO OPO AMNOKAION TWV YEVVHOEWV
KOPITOIWV ava 4 ouvexOueveg and Tn MEoN TIUA Toug €ival 1. X Opoug Kavovikng
KaTtavoung nibavotntag (av kal ouvexnc) €dw Ba A&yape OTI nN.X. undpxel mBavoTnTa
68% nepinou 0l YEVVAOEIC KOPITOIWV va €ival aTo didoTtnua [W-1o, u+1o0]=[1, 3] n T0
68% TWV yevvnoewv Ba gival kopiTola JeTa&u 1 kair 3.

Mia aAAn NoAU onpavTikh NapdueTpog yia Tn HETPNON TNG CUPMPETABOANG dUO TuXaiwy
MeTaBANTWV gival n ouvdiakUpavaor Touc. H cuvdiakupavon n.x. TwV dIakpITOV TUXaimyv
MeETaBANTOV X Kal Y PeTpdel, a@evog, Tn Hop@n (BTIKN 1 apvnTIKA) KAl dQETEPOU, TO
BaBuo f TNV €vraon TNG YPAUMIKAG OUCXETIONG (OUVAPEIAG) TOUG OTIG ANOAUTEG HOVADEG
METPNONG TOUG KAl GUPBOAIZETAI WG:

Cov( X, ¥ = B{[x — E(X) |y — E(F)]} = Bl — g, )Y — 14,)]
=2 2 (%~ By, - E(N]F (xy;)
i

= Z Z xiyj'f':xiyj':' — H A
i

(5.29)

'‘Onou

Hy =inf(xi) KoL Hy, = Z.yjf(yj}
J

'ETol, BgTikf) ouvdiakupavaon deixvel BeTIk oguoxeTion Twv X, Y, dnA. oTav au&avel n
pia,f TOTe au€avel kal n AAAn kar avTioTpo®a oTn PEiwon, evew apvnTikh cuvdiakluavon
onuaivel 0TI oTav au&avel n X T0Te n Y PEI®VETAl KAl avTioTpo@a. Eav o1 dUo dIakpITEG
METABANTEG £xouv ouvdiakUpavaon INdEV TOTE AEUE OTI €ival YPAUMIKA ACUCXETIOTEC.

Ac onuelwdei OpwG OTI N UNdevikn cuvdiakUuavon ival avaykaia kal 0x! 1kavh cuvenkn
ave€apTtnaiag dUo TuXaiwv YETABANTOV.

'OTav BEAOUME va HETPROOUKME TN CUMMETABOAN Twv X, Y XpNOILONOI®OVTAG OTATIOTIKO
anaAAaypévo Twv povadwy PETPNONG Toug, dnA. dTtav waxvoupe Tn cuvdiakuuavaon o€
MOVAdEG TUNIKWYV TOUG AnokAIGEWY, XPNOIKONOIOUKE TO GUVTEAEDTN YPAUHIKAG CUOXETIONG
(Pyy) TOU Pearson nou unoAoyilerar anoé Tn oxéon:
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_ Cov(XY) ;;“‘i = E(X)y; - B (%)
ST © Z (5.30)
o 2% —E(X)]f(xi)\/Z[yj—E(f)]f.;yj;.
iml 1

To eUpog dlakUPAvoNG TOU OUVTEAECTR CUOXETIONG PBPIOKETAl OTO KAEIOTO didoTnua
[-1,4+1], 8nA. -1<p,,<+1, peTappagovrag anod Tnv TéAela apvnTikn (p,, =-1) €wg TNV
TEAEIO 'GETIKI"] (pyy =+1) ypappikn ouoxetion Twv X kar Y, evw otav (p,, =0) HIAGpe yia
QOUOYXETIOTEG.

Mapadeiypa 5.15

EnevouTng B¢Ael va anogacicel nou Ba enevduoel 300.000€ yia Tnv €nopevn xpovid.
EE€eTdlel yia To Adyo auTo TIG anodOoEIC 2 ETAIPEINV NAPOXNG ENEVOUTIKWV UMNPECIWV
(EMEY) Tng TeAeuTaiag nevTaeTiag kKATw and 3 €vaAAAKTIKG oevdpid TOU OIKOVOMIKOU
KUKAOU, UQEQN, OTACINOTNTA Kal JeyeBuvaon. O1 OXETIKEG anodOTEIC KAl Ol UNMOKEIPEVIKEG
Tou MIBavoTnTeG divovTal oToV NApakaTw nivaka. Mg BAon TIG EVVOIEG TWV PHETOU, TUMIKNAG
anokAiong ouvdiakUPavong Kal CUVTEAEDTN OUOYXETIONG, nola Ba pnopouce va €ival n
€MeVOUTIKI 04¢ CUHUBOUAR;

MNivakac 5.6 AnodOOEIG KAl UNOKEIPEVIKEG MIOAVOTNTEG ENEVOUTA
Amoddonc € (med 100 000E)
Ddon otkev. KiKho Ellst EILEY_II
P (i) (20 (¥}
0,30 Lo -10.000 5.000
0,50 CTROLLATI|TO 10.000 2.000
0,20 wevEdnear 35.000 2.000
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Anavrnon:

OpiCoupe X Tnv anodoon Tng EMEY_I kal Y Tnv anodoon Tng EMEY_II. EpappdlovTag Tig
napandvw OXECEIG, EVW Ol UNOAOYIOWOI (paivovTal aTov Mivaka 5.7, €Xoupe:

Nivakac 5.7 YnoAoyiopoi yia Tnv ektipnon E(X), E(Y), o,, 0., Cov(X,Y), p,
7 ' An0560a§€ 1 T
{owede 100 000
Pidom owkow [EIIEY IEIIEY T [z-ECOR [v-E(TR| [=z-EZD]

Play| *orhov | (D) 1) |=PEpP)| P Ply) [y-ECX)]P(xy)
0,30  tpson | -10.000  5.0001-3.000{1.500[108.300.000 243.000_  5.130.00
0,50cteoyeéone) 10.000  8.000) 5.0004.0000  500.0002.205.000_  1.050.00
0,20 peyshuvam | 35.0000  2.000) 7.000] 400[135.200.0003.042.000] -20.280.00

oo 9.000i5.900[244.000.0005.490.000, -14.100.000

E(X)=9.000€, E(Y)=5.900€
Ano €dw eKTINAMPE OTI N KATA PECO Opo anodocon and Tn diaxeipion nou kavel n ENEY_I
gival noAU uwnAdTepn (+53% nepinou) TnG aAAng (ENEY_II).

Oy = /0% =~244.000.000 =15.620
Gy = oCo = +/5.450.000 = 2.343

AuToi 01 unoAoyiopoi pag odnyoUv oTNV eKTiPNon OTI 0 KivOduvog (nou 3w a&loAoyeiTal
anod TNV Tunikn anokAion Twv anodocswv) ano Tn diaxeipion nou kavel n EMEY_I sival
noAAanAdaaciog (6,7 QopEG nepinou ) ekeivou Tng EMEY_II.

Cov(X,Y)=-14.100.000

Ano Tn ouvdiakupavon BAENoOUpEe OTI ol anodooelig nou neTuxaivouv (1oTopikd) ol duo
EMEY &xouv apvnTIKf GUOXETION 1 OTI KUPAivOVTal 0€ AVTIBETEG KATEUBUVOEIG.

e Ty

Ao TO GUVTEAECTN GUOXETIONG TWV anodooswy nou néruxav ol dUo EMEY Tnv nepacpévn
NevTasTia napatnpoUpe YETPIA apvnTIKA GUOXETION, ONA. o€ pia kata 1% alv&non Tng
anédoong TNG NPWTNG N aAAANn napouaciale nTwon kata 0,385%.

SuPnepaopaTika, 6a Aéyape OTI yia ouvTnpnTikoUG enevduTteég n EMEY_II eival
€AKUCOTIKOTEPN apoU napoucialel PIKPOTEPEG OIAKUUAVOEIC anodO0swV Kdl EMOUEVWG
MIKpOTEPO KivOuvo. AvTiBETa, yia Toug piyokivouvoug Ba ouvioTouoape Tnv EMEY_I pe
noAU uwnAOTepn (10TOpIkA) anodoon aAAd kal noAAanAdaoio Kivouvo. EvaAAakTikd TpiTn
KaTtnyopia enevouTwyv Ba pnopouos va enevdUoel TUNPA Tou KepaAaiou Tng oTnv I kai 1o
unoAoino orn II.
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W Eknai1deuTtikn EvoTnra

e ZT1oixeia MOavobewpiag II

Me Tnv uAonoinon Tou padnolakoU avTIKEINEVOU, 0 KaBEvag and TouG CUUUETEXOVTEG Ba
Jrnopei:

© Na katavoei Ta BewpnTIKA ZTATIOTIKA MpdTUNA.
© Na unoAoyilel dIWVUMIKEG MIBavOTNTEG.
© Na e@appolel TIG NAPAPETPOUG KAl VA KATAVOEI Tn HOPPR TnNG AIWVUMIKAG

KATavoung.

© Na kaTavoei TNV €vvola TNG KAavoVvIKNG KAaTavounG Kal va XPNnoIKomnolEl TIG 1I010TNTEG
TNnG.

e AIWVUMIKNA KaTavoun.

e AIWVUMIKOG VOUOG NIBavoThTwV

e Kavovikr katavoun

e KpigIEG KAVOVIK®WV TUXAiwV HETABANTOV
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6.1 Eicaywyn

EEnynoape ndn oTo NPonyoUHEVO KEPAAAIO TN OonNoudaloTnTa TWV TUXAIWV HETABANTWOV
oTnNV avaAuaon TV OTOXAOTIKWV (PAIVOUEVWYV TOU NMOAUNMAOKOU KOOHOU WAG.

EvtoUToIg, n ouvapTtnon nukvoTnTag meavoTnTag Kal n ouvapTnon KaTavoung nou
neplypd@ouv NAAPWE TIG TUXAIEG HETABANTEG (Mou péxpl kanoia TIA® Toug avTioToixiZouv
TNV NIBavoTnNTa EPPAvionGTnG), dgv gival duvaTov va unoAoyilovTal, ¢ aAyERpPIKN HOpPN,
yia kabe nepintTwon EexwploTd. AANWOTE, €ival ouvnBwe onoudaldTepo va yvwpiloups
TO YEVIKO MIBavoBewpnTIKO MPOTUMNO CUHMEPIPOPAG KAMOIOU (AIVOUEVOU, Napd Tnv
méavoTnTa nou naipvel kanoia TIPA f d1A0TNHA TINWV 0PICKEVNG TUXAIAG HETABANTNC.

Ma Toug Adyoug auToug, Ol OTATIOTIKOAOYO! €XOUV dIATUNWOEI NPOTUNA CUVAPTHOEWY
nukvoTNTag nibavoTnTag nou €Xouv TOOO MHEYAAN €QAppoyr O NMARBOG OTOXACTIKWYV
(PaIvouEVWY, £TOI WOTE APeVOG, €XOUV nivakonoindei kal gival dilaboipol oTa yxelpidia
OTATIOTIKAG I Ta OXETIKA AoyIopIKA (akopa kai oto MS-Excel), kal apeTepou, avapepovTal
oTtn BIBAIoypa®ia w¢g BewpNTIKEG KATAVOUEG TUXAIWV HETABANTWV.

H oTamiomikfl cupnepacparoAoyia (statistical inference) onA., n yevikeuon Twv
OUNNEPACHATWY TOU TUXAIOU KAl avTINPOOWNEUTIKOU JEIYUATOG, OTO YEVVTOPA NANBUCHO
Tou, OIEUKOAUVETAl 181QITEPA WE TN YVWON TAG CUMMAEPIPOPAG TWV TUXAIWV HETABANTWY,
NoAAEG anod TIG onoieg NeplypapovTal avaAuTika anod Toug unoywn BewpnTIKoUG VOHOUG
moéavoTnTac.

Eniong, ival Ndn yvwoTd OTI 0l TuXaieg HETABANTEG DIAKPIVOVTAI OE ACUVEXEIG ) OIAKPITEG
Kal ouvexeic. KaTt’ enékTaaon, Kal ol BewpnTIKEG CUVAPTNOEIC NUKVOTNTAG NiIBavoTnTag 1 ol
OUVapPTHOEIG KaTavouNnG d1akpivovTal Kal AUTEG OE ACUVEXEIC Kal OUVEXEIG.

>T0 Ke@ahalo auTtd Ba napouaiadooupe oUVTONa Hovo dUo, aAAd akpoywvidioug AiBoug,
anod Toug yvwoToU¢ BewpnTikoUC VOUoUucg niBavoTnTag, OnA. TNV acuvexn OIWVUMIKN
(Tunpa 6.2), kai Tn guvexn kavovikn (Tunpa 6.3), katavoueg mbavoTnTag.

6.2 AIWVUMIKR KATAavoun

6.2.1 H évvoid Tou JI®VUMIKOU VOHOU N18avoTnTdag

OpiCoupe wc Meipapa Bernoulli To Tuxaio nNeipapa Ye Ta XApAKTNPIOTIKA:

e 0 JeIyHaTIKOG XwPog (S) e€avTAeiTal and dUo Povo, apoiBaia anokAeidpeva evoexoeva
Ta onoia cupBaTika ovopdlovTtar enituyia’ (success) kal anotuyia (failure).

e 'ETOl €av A, Tuxaia peTaBAnTn nou cupBoAilel Tnv eniTuxia kal avTioTolxa B ekeivn TNG
anoTuyiag, TOTE ALLIB=S.

e H mBavdtnTa enituxiag napapevel oTabepr) o€ OAEG TIG ENAVAARYEIG TOU Tuxaiou
neipaparog, dnA. P(A)=p, p=oTabepa.

e OI n enavaAqyeig Tou neipapaTog Bernoulli eival peta&l Toug avegapTnTeG.

® Evvooupe €8¢ aouvexoUc Tuxaiac.
7 H onoia dev eival uNoxpewTikd va gival kal To «eMOUPNTO ANOTEAETUA>.
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H diakpIiTh Tuxaia PeTaBANTr Mou WPETPA TO NMANBOC TWV EMITUXIOV OE N AVEEAPTNTEG
enavaAnyelg, ovopaletar diwvupikn (binomial), ev®w, n ouvaptnon méavoTnTac Tng
Jropei va napouadiacTei anod Tn dIWVUPIKNA KaTavour neavoTnTac.

Mo ouykekpipgéva Ba Agpe OTI n diakpITn TuXaia PeTaBANTA X akoAouBsi Tn SIWVUMIKA
KAaTavoun MHE NApapeéTpouG n enavaAfWeIG Kal p oTabepry niBavoTnTa <«emTuxiac»,
oupBoAilovtag X~B(n,p) dTav £€xel cuvapTtnon nibavoTnTag:

Fx)= Pl p) = [qu A

(6.1)

nl & _H-¥

Yy=——F ¢
" oxlie—

'Onou x=0,1,2,..., n apIBPog eMITUXIOV O€ N aveEAPTNTEG ENAVAAAWEIG TOU NEIPAPATOG Kal
p+g=1, ev® q NapioTa Tov apiBuo TV «anoTuxXinv». MNpopavwg ioxuel 0TI 0<p<1,

»
EVQ LJ OUMBOAICel Toug ouvduaopoUG N OTOIXEIWV ava X . Evvoeitar 671 npénel va
ikavonoloUvTai® ol ouvenkeg (5.19), dnA. f(x;)20 kai Zf[xj] =1 viai=1, 2,..... nyiava
gival n (6.1) ouvaprtnon nukvoTNTag MBavoTNTAc. n

Mpénel va gival capeg 0TI N dIWVUMIKA Ikavonolei OAa Ta XapakTNPIoTIKA TOU NEIpANATOq
Bernoulli kal £xel napa NoAAEC epapuoyEC o€ diIXxoTounuEVoug nAnBuopouc. MNapadeiypata
OIWVUMIK®OV HETABANT®Y, NOU Ta eVOEXOUEVA TOUG €EAVTAOUV TO DEIYHATIKO XWPO, UNOPEI
va e€ival: «undév-éva», <«eniTuyia-anotuxia», <«kEPON-INMIEC», <«MAPOVTEG-AMNOVTEG»
(poItnTéc kKaTaG TNV napakoAoUBnon Twv HABNUATWV), <«avakapwn-ugeon» (Tng
olkovopiag), «val-oxl» (av 6a ayopdcel To NMpoiov epwTnBEiC KATAVAAWTNG 08 £pEUvd
Marketing), «ayopi-KopiTai», «anodekTO-eAATTWHATIKO» (Npoidv €TAIpEIAG 0€ OTATIOTIKO
€AEYX0 MoIOTNTAG), «unoTignon-avaTignon» (€6vikoU vopiopaTtog kal nidpacr] Tou oTo
€UNOPIKO 160TUYI0), DIEKDIK® «vad NApw f OXI» KAMoIo CUPBOAAIO £pyou, K.AM.

8 Onwg éxoupe avapépel alAoU, ol anodeiEeic aprvovTal wg AoKNon GTOV avayvaoTn, 0 0noioc
Jnopei va oupBOUAEUTEI OAA Ta YVWOTA €YXEIPIdIa ENAywYIKAG OTATIOTIKAG, nX. A.Teplakng (1999),
ZtaTioTikny Enixeiprioewv, Interbooks, 1 E.@aAacoivog, ©.B.Ztapaténoulog, kai X.®.Xapiong
(1996), Enixel-pnaolakn ZTaTioTikh, STagoUAng, i A.KIvTAg (1994), STaTioTIKEG Kal OIKOVOUETPIKEG
MéBodol, Guten-berg
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6.2.2 YNoAoyIioHOG JI®OVUNIK®V NIOAVOTATOV

H oxéon (6.1) divel TIC HEPOVWHEVEG MIBAVOTNTEG X «EMITUXIOV» OE N €NAVAANYEIG
TOU neIpapaTtoc. EvrouTolg, yia PIKpO apiBuod emITUXIOV Yid TIC OMoieg enMBUUOUPE va
EKTIMAOOUKE TIG AVTIOTOIXEG MBAVOTNTEG EMPAVIONG TOUG XPNOIKONOIEITAl EVAAAAKTIKA O
napakaTw avadpopikog TUNoG.

=Py (6.2)

'HONn ano Tnv (6.1) aBiacTa npokunTel OTI yia x=0, p0=qn . 'ETOI pye To dedopévo auTod

kalr Tnv (6.2) unoAoyifoupe TIG MBAvOTNTEC yia OMNOIOdNMNOTE APIBUO EMITUXIOV X EMi-
BupoUuE.

Mapadeiypa 6.1

KaAnn nepigxel 8 o@aipidia, 5 koOkkiva kal 3 kiTpiva. H deiypatoAnwia yiverar pe
enavadeon, dnA. KABe opd nou emAEyeTal Tuxaia 1 o@aipidio oTn CUVEXEIQ, MPIV TNV
€MIAOYI TOU €NOPEVOU TO NPWTO €naAvaTonoBeTeiTal oTnv KAANN. Av To neipapa eniAoyng
opaipdiwv yvivel 5 @opgg kal ornou X oupPBoAifoupe TNV €nmiAoyn KOKKIVOU o@aipidiou
{nTeital va unoAoyigTouv:

a) Ol aTOMIKEG MBavoTNTEG yia OAoUC Toug duvaToUc apiBuolc X «EMITUXIWV>,

B) ol aBpoIoTIkEG NIBavoTnNTeg P(X<4), P(X>2) kal P(2<X<4).

Anavrnon:

Mpopavwg IkavornoloUvTal ol  unoBeceig Tou neipaugatog Bernoulli  kai  n

X~B(n=5,p=5/8=0,625), q=3/8=0,375 enopyévwg p + q = 0,625 + 0,375 = 1,000 «al
p/q=0,625/0,375=1,6667.
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XpnaoigonoimvTag Tov avadpopiko Tuno (6.2) 6a EXouls:
pa=g" =0,375 =0,0074

Pl S nesen e Y pacsreeRt T L0068
x+1 g 0+1

7y = —f_ll-l,666?-0,0618 = p, = 10,2060
+

_5-2

g 2+1 :
Py 241 : ! b = Py 2
pj 1 ] 2 pj a2

EvaAAakTika aneubeiag anod Tn ouvapTnon niBavorntag (6.1) n.x. yia x=3 Ba €ixape:

nl - 51

gt s —— 0,625 .0,3757 = 0,3433
35— 3

L Ta——

EvaAAakTIkd pnopoUocape va Xpnoigonoinooupe Toug Mivakeg TnG AIwVUPIKAG yia n=5,
p=0,625 kal oradiaka x=0,1,...,5.

AuToUG Toug Mivakeg TNG AIWVUMIKAG KATAVOUAG mBavoTnTag Xenoldonolel kal To
MS-Excel otn ouvaptnon «=BINOMDIST(Number_s;trials;prob.;Cumulative Prob.
Function=FALSE)», onou, Number_s €ival To nAn6og Twv {nToUupevwy emTuxiov x (yid
To napadelyud pag x=0,1,...,5), trials €ival o1 n enavaAqweig, prob. €ivar n mBavoTnTa
eniTuxiag p kal To TeAeuTtaio nedio apopd orto av Intaue atouikn (False) n aBpoloTikn
(true) miBavoTnTa.

B) O1 nToUpEVEG ABPOIOTIKEG MNIBAVOTNTEG, TWV AVEEAPTNTWY JIWVUHIKWOV EVOEXOUEVWY,
NPokUNTOUV EUKOAA ano TIG ATOMIKEG Nou AdN unoAoyioape napandavw. 'ETol,

F(4) = P(X=4) = P(X=0)+P(X=1)+P(X=2)+P(X=3)+P(X=4) = 0,0074 + 0,0618 +
0,2060 + 0,3433 + 0,2861 = 0,9046

P(X>2) = 1 - F(2) = 1 - {P(X=0) + P(X=1) + P(X=2)} = 1 - (0,0074 + 0,0618 +
0,2060) = 0,7248

P(2<X<4) = F(4) - F(1) = 0,9046 - {P(X=0) + P(X=1)} = 0,9046 - 0,0692 = 0,8354
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XpnoigonoiwvTag TNV napandavw ouvdaptnon Tou MS-Excel yia To «cumulative» otav
Beooupe, apevog «false», naipvoupe yia OAeg TIG TIMEG TNG OIWVUMIKAG METABANTAG
TN ouvdptnon mlavoTnTag, Kal a@eTEPOU  «true», naipvoupe Tnv abpoioTikn N
ouvapTNon KaTtavoung TnG. AuTEG divovTal NapakaTw TOOO O£ Pop®n nivaka 600 Kal
dlaypapparika.

Katavopég mi@avoTnTag kai adpoioTiIKA A KaTtavoun Thg X~B(5,

0,625)
X f(x) F(x)
0 0,0074 0,0074
1 0,0618 0,0692
2 0,2060 0,2752
3 0,3433 0,6185
4 0,2861 0,9046
5 0,0954 1,0000
Aiaypapua 6.1 Suvaprtnon méavoTnTag
Zvvdptnen mbovonpog X~B(5, 0,625)
1.3500 0,3433
0.3000 0,2861
0,2500 fit; 2t
0,2000
=
Relienh 0,0954
0,1000 L iets
0,0500 -—ﬂ:ﬁﬁﬁ‘ﬁ—m L
0,0000 —— T T Y T )
0 1 2 3 4 5
X
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Aiaypappa 6.2 Zuvaprtnon Karavopng

Zvvdpinen kotovopjg X-B(S, 0,625)

1,0000

10000 50044
079000
-
0°6000
ot
373000 LR
072000 -

0,1000 0004
0.0000

Ma Tov unoAoyIiopod Twv BACIK®V NAPAUETPWY, MOU NEPIYPAPOUV NARPWG TN JIWVUHMIKD,
SnA. pEooC Y, diaklpavan o2 , TUnIKf anokAion 0, , OUVTEAEOTEG AOUPPETPIAG B, Kai
KUPTWONG B, , XPNOILOMOIOUVTAl Ol NAPAKATW OXECEIG:

Hy =E(X)=np (6.3)

Jf_:Var(X}:n-p-g (6.4)

O =.ju-p-g (6.5)

_{g-p7 e
#(2q) (6.6)

o 1=nipg)
A (6-7)
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Ano TIG OXEOEIC AUTEC (paiveTal OTI, TOOO 0 PHECOG, 000 Kal N diakUpavan TNG dIWVUMIKAG
au&avouv avahoya pe To NARBoG¢ enavaAnwewv (n) Tou Tuxaiou NeiPAPATo .

AvTiBeTa, 600 AUEAvel To N TOOO PEIMVETAI N ACUUHETPIA TWV dIMVUHIK®OV KATAVOH®V, EVR
sdv‘ p=g=1/2T6Te B, =0, dNA. NANPWG CUHPETPIKN PE AEO0VA OUPPETPIAG TNV AVAPEVOHEVN
IR TNG H.

Eniong, n diwvupikn yivetar pecokuptn (B,=3) ONwg €ival n TUMIKA Kavovikn nou Ba
€EETACOUPE OTO €NOPEVO TUNHaA, 600 n -> 0

Mapadeiypa 6.2

MNa Ta dedopéva Tou NponyoUNEVOU NapadeiyaToc, UNoAoyioTe OAEG TIG TIMEG TWV BATIK®V
NAapapéTpWV Yid va MePIYPAWETE TN JIWVUMIKA X MOU MapioTa TNV €mAoyr KOKKIVOU
o@aipidiou and KAAMN pe 5 koOkkiva kar 3 kiTpiva and enavaiAnyn Tng AnWng 5 Qopec.
Anavrnon:

EpappolovTag TIC oXEOEIG (6.3-6.7) EXOULE:

o iy =E(X)=n p=750,625=3125,0n\. oe noAAEG enavaAnyeig Tou neipapaTtog (ava
nevrada) n Taon €ivar 3 ara 5 opaipidia nou Byaloupe anod Tnv kKainn (Je enavadeon)

va €ival KOKKIva.
. 0'2 =Var(Xi=n p ¢g=>50,625.0,372=1171% ano onou n Tunikf anokAion Ba
givai a =./11719 =1,0825 n onoia onpaivel péTpia (nepinou 1o 1/3 Tou péoou)

5ICIOI'IO—pC'I TV 'I:I|.J(i)V ™G U)I'I(')l]JI'] dIWVUMIKAG YUpw and To PEoo Toug W =3,125.

_(g-pF _(0,375-0,625)
n(pg)  5(0.625.0,375)

(B,=0) 6nwg n TunikA Kavovikr nou 8a doUpE NAPAKATW.

=0,052% nou deixvel NOAU KOVTA OTN CUUHETPIKA

. g o34 107P0) _ 5, 1-50,625.0.375)
#ipg) 5(0,625-0,375)

gival n TIPA TOU UNOYn OUVTEAEDTH KUPTWONG (B,) TNG HECOKUPTNG MOU E€ival n TUMIKN
Kavovikn.

= 2 8533 eniong noAU kovTd oTO 3 Nou

H pop®n n oxnHa TG unown dIWVUMIKAG, TNV 0Mnoia NepIypAaYape PE TIG TIMEG TWV BACIKWV
TNG NApAPETPWY, PAiveETal NAPACTATIKA KAl and To Aldypaupa 6.1.

And To TeAeuTaio napdadelypa, aAAd kupiwg and TG oxeoelg (6.3-6.7), 0 MNPOCEKTIKOG
avayvwoTng NpeEnel va €xel avTiIAn@Bei 0TI To oXAKA Tou ypapnuaTog TNG dIWVUMIKNAG
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ouvapTnong mavoTnTag €EapTdaTal Kupiwg and To NARBo¢ Twv enavaAnyewyv (n) Tou
nelpapaTog kai Tnv nieavotnTa «enmiTuxiag» (p). MNio ouykekpideva:

a) av p = 0,50 n JIWVUWUIKN €ival CUPHPETPIKA HE Hop®n KABETNG TOUNG avTioTpoPNng
Kaunavag, onwg o akpoywviaiog AiBo¢ Tng ZTATIOTIKNAG, N TUMIKM KAvovikr nou 6a
NePIYPAWOUHE NAPAKATW.

B) av p > 0,50 kal n PIKPOG apIBPOC, N KATavour EXEl apvnTIKN acUPPEeTpia (MeyaAlTepn
n apiotepn Tng S€&Iag oupdag), n onoia au&dverar 6go n MBavoTnTa €NITUXiag Teivel oTn
dovada.

Y) av p < 0,50 kal n pikpoG apiBudg, n katavoun €xel BeTIKA ACUMPMETpia, n onoia
MEIwVETAl 600 N MBavoTNTa MNITUXIAG TEIVEI OTO PNJEV.

3) via dedopevn mBavoTNTa €mITUXiag n SIWVUMIKN KATAVOWM TEIVEI OTn HECOKUPTN

OUMMETPIKN ONWC auTn TNG TUMIKNG KAVOVIKNG, 600 au&avel To NARBOC Twv enavaAPewv
(n) Tou neipauaToc.

Mapadsiypa 6.3

Ta anoTeAéouaTa £peuvag NMou a@opoUds Tov apiBuo TwV YUuvdik®wv OTO avepwnivo
dUVAMIKO TOU THANATOG MPOUNBEI®V EUMNOPIKWV EMIXEIPAOEWY oTnv EAAGda divovral
OTOV MapakdaTw nivakd. To Tuyxaio Ociyda KAAUWe 368 €UMNOPIKEG EMIXEIPATEIG MOU
anaoxoAouoav PEXP! Kal 6 yuvaikeg oTo unoywn TUNHWA. MnopoUUE va I0XUPIGTOUHE OTI
n niBavoBewpnTIKr CUMNEPIPOPA TWV EMIXEIPHOEWV TOU UNOWn KAAGdou akoAouBei To
JIWVUHIKO vOouo niBavoTnTag;

KaTtavour SuxvoTATwV

30
82
120
97
25

6 8
>UvoAo 368

ujr|lwWIN|FL]O

Anavrtnon:

AUTO Mou MpaypaTika InTeital gival va eAeyEOUPE, PE NEPIYPAPIKA OTATIOTIKA KPITAPId,
€av oTn OedOopEVN EUNEIPIKN KATAVOWN OUXVOTNTAG MpoodppOleTal IKAvonoinTIKa n
SIWVUMIKNA KaTavoun nibavoTnrac.

Ma To okonod auTo ApKEi va UNOAOYIGOUNE TIG BEwPNTIKEG GUXVOTNTEG Mou Ba €xel N undwn

KaTtavoun €av npaypati akoAouBnoe Tn dIwVUHIKN. O BEwpNTIKEC CUXVOTNTEG HNopoUV
va unoAoyioToUv €UKOAd XPNOIKOMOI®VTAG TOV 0PIOKO TNG EUNEIPIKNG NiBavoTnTac. ‘ETol
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0€ NPWTO OTADIO, MPEMEI VA UNOAOYIOOUWE TIC ATOMIKEG NIBAVOTNTEG yia KABe yia TiPn TNG
TUXaiag geTaBANTNG X, KATw and Tnv undBeon OTI AuTh akoAoubei To yVwoTd BewpnTikOd
VOUO TNG JIWVUMIKNG.

Ano Ta 0edOPEVA EXOUME OTI TO PEYeEBOC Tou Tuxaiou OsiypaTog eival N=368, n=6, evw
opifoupe WG sniTuxia «yuvaika epyalOPevn oTo TUAKA NPOoRNBEI®V>.

YnoAoyiCoupe Tn oTaBepn mBavoTnTa p €MITuXiag xpnaoidonoiwvTag Tov Tuno (6.3) Tng
AVAPEVOUEVNG TIUAC TNG SIWVUMIKAG. Enopévwe, katapXnVv unoAoyilOUHUE TOV EUNEIPIKO
HECO apIBuNTIKO:

",‘_‘foi
j’:i_:ﬂzg,gg
N 368

AQoU £XOUME UMOBETEl OTI N UNOWN EUNEIPIKA AKOAOUBEl Tn dIWVUMIKN WNopoUHE va
YPAWOUE:
Hy=ElX)=n p=303=6p=p=0,5050

TN OUvExela unoAoyiloupe TIG OIWVUMIKEG MBAvOTNTEG KATA TA YVWOTA, M.X. HE TOV
avadpouikd TUMo.

Po=g" =0,4950% =0,0147

e, 670
2y Fou 0+1

-1L0201.0,0147 = 2 = 10,0200

k.An. O1 unoAoyiopoi divovTal oTov napakdTw MMivaka.

Mivakac 6.2 YnoAoyioHoi yia TNV npoocdapuoyn OIWVUHIKAG Ot OJOCHEVH

EUNEIPIKNA
EUTTEIpIKE FaTawour AUV UIKES SEWLNTIKES
U YOTATLY MEGYATATES TUYVOTNTES
¥ f fi; fi4) S = M)
{ 8 1] 00147 5
1 20 20 0,0300 33
2 52 164 02297 55
3 120 260 0,23124 115
4 g7 288 0,2390 58
5 25 125 00975 26
8 5 45 0,0166 8
FUwohD N =368 1.11% 1.0000 368
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O1 JIWVUMIKEG MIBAVOTNTEG UNOpPoUV va UMoAoyIoToUV and onolodrnnoTe AOYIGHIKO ONwG
nx. J€ To MS-Excel nou dei€ape NponyoupEvwe.

'Onwg (pClIVETGI ano m ouykpion spnapu«nv (f;) kai GE(DpI’]TIK(DV €0 6|wvup|Kmv (@)
OUXVOTATWV O€V UNAPYXOUV «ONUAVTIKEG» 6|aq>op£q AUTO (aiveTal kal and To napaKaTw

didypappa.

EvrouToig, ol unown diagopeg (f-0,) pnopei va eAeyxBolv katd nooo gival «oTaTioTIKa
onuavTikeég», dnA. Oev o@eilovTal OTIG KUPAVOEIG TNG Tuxaiag OelyuaToAnyiag kai
EMOPEVWG TO CUMNEPACHA PAG O OPOUC NIBAVOTNTAG VA PMNOPEI VA YEVIKEUBE] PE DEDOUEVN
akpiBeia. O €AeyX0C AUTOC €ival £Vac PN-NapapeTpIkOC X2 Nou dev epninTel oTNV UAN TOU
napovTog Ke@aAaiou.

KaTta ouvéneia Ta onola CUPNEPACUATA MPOKUMNTOUV anod Tnv napouca avAuon, av Kal
AapBavouv unown Toug TN JIWVUMIKN KATavoun niéavotnTag yid Tov UNOAOYIOHO TwV
BeWpPNTIKWV CUXVOTATWY, dEV OUVIOTOUV OTATIOTIKH CUPNEPACUATOAOYIA WE TNV €vvold
TNG enaywyng otov NANBucoud, aAAd avTioToixa HOVO NeEPIypaPIK).

Alaypappa 6.3 NMpoocappoyn SIMVUHIKAG O EUNEIPIKA KATAVOHR CUXVOTNTAG

100 /\

80 \‘\\

fi, ®1 60 \
A

N4 N
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6.3 Kavovikn Kartavoun

6.3.1 H £€vvoid TNG KAVOVIKNG KATAVOUNG

Akpoywviaiog AiBog Tng ZTaTIOTIKNAG Cupnepacpatoloyiag sival n karavoun Twv Gauss-
Laplace ) kavovikr KaTavopn piag ouvexoug Tuxaiag HETaBANTAG X e NapapeéTpous W Kal
02 pe ouVAPTNON NUKVOTATAG MOavoTnTac n onoia SiveTal anod TNV NApakaTw oxeon:

1 Ly
o —00 < x < 400
g ] (6.8)

Fix)=

T2

'‘Onou N=3,14159... ka1 e=2,71828...

'Onwg navTa, yia va sival n gxéon auTr ouvapTnaon nukvoTnTag niéavoTnTag npenel va
IKavonoloUvTal ol YVWOTEG ano TO NMPonyoUHeVo KeEPAAalo npoUnoBEoeIg, TwV BETIKWV
oplakwV MBavoTATwV Kal Tou BERAIOU eVOEXOUEVOU TOU JEIYHATIKOU XWPOU,

FOI20 -0 <x <40 K j”’f(x)arx:l

6.3.2 I510TNTEC TNG KAVOVIKNG KATAVOMNG

'Onw¢ Qaiveral anodé Tn ouvapTnon NUKvOTNTAG N KAvovikr opileTal NARPWG ano To PECO

kai Tn diakUpavor] Tne, dnA. anod To Zelyog (M, 62). 'EXEl HOPPR AVTESTPANHEVOU KODWVA
Kal €ivalr CUPHETPIKN ME AEova CUPHETPIAc TNV TIMA x=Md. To onueio auTo €ival kal To

. 1 . . . . .
peyioTo, dnA. F(x)=—-= . Enopévwg, o Neoog apevodg, oupninTel Pe Tn dIdPECo Kal
a2

Tov TUMO, KAl APETEPOU, XWPIZel TO ePBadOV KATwW ano TNV Kavovikh kaunuAn o duUo ioa
HEPN (BA. napakdtw diaypappa cuvapTnong NukvoTnTag).

O1 nivakeg Tng ouveXoUG KAVOVIKAG ouvdapTnong méavoTnTag €ival abpoloTikoi Kal
divouv mIBavoTnTeEG TNG Hop®nG P(Z<z), povo yia pia kavovikh Tuxaia PeTaBAnTn) Tnv
Tunikn (standard normal distribution). H TeAguTaia €ival n kKavovikn Pe JECO PNOEV Kal

diakUpavon Tn povada, dnA. Z~N(p=0, o°=1).

To ypdgnua Tng ouvapTnong KATavoung TG TUMIKNAG KAVOVIKNAG (aiveTal 0To NapakaTw
diaypappa.
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Aidypappa 6.4 SuvapTnon KATAVOHNG TUMNIKNAG KAVOVIKAG
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EEGANOU, TO ypA®NUa TnG ouvapPTNONG NUKVOTNTAG TNG TUMIKNAG, nou Jivel To guRadov
KAGTw ano TNV KaunuAn ¢aiveral oTo napakaTtw diaypappa.

Aiaypappa 6.5 ZuvapTnon NUKVOTNTAG NIBAvVOATNTAG TUMIKNAG KAVOVIKNG

InEuininl nuininl
(R pn raugunj

8 44
ﬂ/zgnn \
fiz) \
72868
/0,153? \QISST
81368
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EvTouToig, To evdia@épov pag dev eoTialetal aTtnv €I0IKN MEPINTWON TNG Z TUMIKAG
KAVOVIKNG KATavoung, aAAd oTnv aneipia Twv Kavovikwv X Tuxdiwv PeTaBANTOV HE
napapérpouc (Y, 02). 'ETOI yid va HETAPEPOUPE TIC YVWOTEC MBAVOTNTEC TwV Gauss-
Laplace f(z) oTig AyvwoTeg aAAa {NTOUHEVEG KAVOVIKEG f(X) XpNOIHOMNOIOULE TOV AEYOHEVO
TUMIKO METACOXNHATIOUO nou divel Tn oXeon KETA&U X kal Z, dnA.:

=7 (6.9)

KaTta oguveéneia, n ouvapTnon nukvoTnTag méavoTnTag TG TUMNIKAG Kavovikng diveTal anod
TN oxeon:

1

f{.ZJ:EE? :

—00 < E <40 (6.10)

HE TIG YVWOTEG NPoUnoBETEIC TWV oUVApPTAOEWY NIBavoTnTag:

Flz)z0, —o <z <+o0 Ko Tf(z}iz=1

Mia anod TIG ONUAVTIKOTEPEC CUVEMEIEC TNG CUMMETPIKOTNTAG TNG KAVOVIKNAG KATAVOMNG
gival oTI To uBadov KAaTw ano Tnv KapnuAn oe 3 1 2 7 1 f k TunikéG anokAioeig anod To
UEgo gival To id1o yia on0|c|6r']n0Te KAvoVvIKn X, dnA. £X0OUV ('))\sq Tnv idla niBavoTnTa P(IX-

|<kcr) Me aAAa )\oyla N anavrtnon oTo EpWTNHA «mola €ival n nleavomTa N KAvovikn
TUXaia X va naipvel Tipég oTa SiaoTApaTa puE3o, pX20, pto k. )\n » N EVG)\)\GKTIKG «MoI0
nooooTo TWV TIHWV TNG X BploKsTm oTa 5ICIOTF]|..ICITG p+30 pt2o u_c K.AM.» diveral
napakatw (BA. didypappa 6.5) anod Toug Nivakes TNG TUMIKNG KGVOVIKI’]C

EvTouTolg, €ival npo®aveg 0TI auTEG IoxUouv yia onoiadnnoTte X kavovikn {P(|X-u|<ko)=
P(|Z|<k)=P(-k<Z<k)=F(k)-F(-k), k=1,2,...}

o P( 3<Z<3)=F(3)-F(-3)=0,9987-0,0013=0,9973

n undapyxel méavoTnTa 99, 73% TUXaia anl)\syopsvn TIUA z,va npoEpxeTal and To diaoTnua
pt3o (u= O kar o=1, €dw) f akopa ot To 99,73% TO.)V TIHWV TNG X BpiokovTal aTo
didotnua pE3o.

o P( 2<Z<2)=F(2)-F(-2)=0,9772-0,0228=0,9545

n unapxa meavoTnTa 95, 45% TU)(CIIO snl)\syopsvn TIMN z,va npoz—:pxsTal ano To didoTnua
pt2o (= O kalr o=1, aéw) N akopa o1l To 95,45% Twv TIHWV TNG X BpiokovTal aTo
didotnua pt2o.
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e P(-1<Z<1)=F(1)-F(-1)=0,8434-0,15866=0,6827

n unapxsl meavoTnTa 68, 27% TUXCIICI 8I'II)\€YO|JEVI’] TIUA z;va npoEpxETal ano 1o d1agTnua
p+0 (=0 ka1 o=1, €dw) 1 akdpa OTI 7o 68,27% TWV TI|.J(DV Tn¢ X BpiokovTal aTo diaoTnua
pIo.

TiIC MBavoTNTEC AQUTEG WNOpEi eUKOAA va Bpel 0 avayvworng anod Toug [ivakeg Tng
TUMNIKAG KAvoVvIKAG (Z) oTa eyxelpidla oTaTIoTIKAG. Ekel To kUpIio owpa Tou Mivaka divel
aBpoIoTIKEG NIBAVOTNTEG EVW N NPWTN YPAUKN KAl NpwTn OTAAN ouvBETouv and koivou
TIG TINEG (Z,) HEXP! TIG onoigg divovTal auTeg. ‘ETal yia napaddeiypa av evdia@epopaoTe
yla Tnv P(Z<1,48), TOTE avaTpEXovtag oTov unown ortartioTikd [lMivaka Twv Gauss-
Laplace KOITGue aTn YPAUMN NMou €xel TiTAO «1,4» dnA. 0T YpPauun HE TO NPp®TO dekadIko
Wn@io TNG z, mou gnTeitai, kar otn oTAAN «0,08» dnA. oTn OTAAN pE TO deUTEPO BEKABIKO
WYn@io TNG z, mou CNTeiTal. TN OUVTETAYPEVN QUTH BpioKoupEe Tn {nToupevn mBavoTnTa
P(Z<1,48)=0,4306 (BA. napakaTtw Mivaka 6.3).

Mpoooxn npénel va dobei oTo €dv o MNivakag nepiexel TIg P(- 00 <Z<+ 3 ) ] HOVO EKEIVEG
P(0<Z<+ o). ZTnV TeAeuTadia nepinTwaon ol undAoineg npokUNTouv aBiacrta AappBavovracg
unown Tn CUHMETPIKOTNTA TNG KATAVOUNG. 'ETol, oTo unown napdadsiypa 6a €xoupe (BA.
Mivaka 6.3):

e P(Z<1,48)=P(Z<0)+P(0<Z<1,48)=0,5000+0,4306=0,9306

TuAHa Tou Mivaka adpoioTIK®OV N6avoTAT®WV THG TUMNIKAG KAVOVIKAG

Z.

z jali] ol 0z fukc] 04 05 0E o7 L] o]

0.0 0.0000 0.0040 0.0020 0.0120 0.01ED 00199 0.0220 0.o=7a 0.0319 0.0250
.1 00392 0.04932 00472 0.0s17 0.0557 00596 0.0636 00675 0.0714 007532
0z 0079z 0.0s32 00371 0.0810 0.0843 oogsy 01026 0. 1064 01103 011441
0.2 0.1172 04217 01255 0420z 0133 01362 01405 01443 0.1420 01517
0.4 01554 01591 01623 0.1e54 0.1700 01736 01772 0.1303 01844 0.1379
05 01915 01950 019585 02019 02054 020585 02123 02157 0.2190 02224
0.8 02257 02204 02224 02357 0.2320 02422 0.2454 02426 0.2517 0.2540
o.r 0.2520 02611 0.2642 02673 0.2704 02734 0.2764 0.zraq 0.2823 0.2852
(1] 0.2aa1 0.2910 0.2020 02057 02005 02023 0.2051 02078 0.2106 03123
0.9 03152 03186 02212 03238 0.3264 0.3z:89 02315 02340 0.23685 033389
1.0 03442 024922 0.2451 023485 02502 02531 0.23554 0.3577 0.2590 036821

1 02642 03665 025286 0.z70s 03723 027440 0.3770 02790 0.3210 02220
2 0.z240 03260 0.zes 032007 0.3025 02044 0.2062 02020 0.3007 04015
3 04032 04049 0 Q056 04052 04053 04115 0.3 047 0.HE2 048477
4 04102 04207 0222 04236 0.4251 04265 04270 04202 0.4305 04219
bl 04332 04345 0.4357 04370 04352 04394 0.4405 04312 0.4420 044941
G 04452 0449532 0474 04424 044905 04505 049515 049525 0.4525 045495
1.7 049554 04564 04573 04552 0.4591 04599 0.9603 09516 0.4625 04633

1.8 0.4641 046849 0 9656 04654 04671 04672 0.9656 0.9693 0.4690 0.4706
1.9 04712 04719 026 04732 047 04744 0750 0756 0.4761 04767
2.0 04772 04772 0.7z 04728 0470z 0470s 04203 04202 04212 04217
2.1 04221 04826 0.4330 04524 04333 04342 0.8346 0.8350 0.4854 04357
2.2 04261 04264 04262 04271 0.4275 04878 04221 04224 04227 04200
2.2 0420z 04206 04202 0.4a01 04004 04905 0.4a00 049811 0.4912 04916
24 04413 04820 09022 04825 04827 04229 09831 049232 0.4834 04936
25 04032 0.4940 04044 0499432 048495 04945 092492 049240 0.4a51 04952
2.6 0495z 0.4955 0.9a565 09257 04253 04260 0.9251 09262 0.4a53 0,495
27 040965 04956 09057 04052 0.4ac0 04970 09871 09972 0.4973 04974
28 04974 049975 04075 04077 04077 04975 04979 049879 04020 04021
29 04931 04922 09852 049553 04854 04934 0.9955 09885 0.4955 04956
30 04837 04857 049857 0495538 04853 043359 0.9859 049259 0.4890 0.4980
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Alaypappa 6.6

f(z) P(1=0<Z <1,48) = 0,4306

P(-0<Z<0)5

T 148 Z

O1 Mivakeg nMou MepIEXOUV TIG Unown niBavoTnTeG TNG TUMIKAG KAVOVIKAG, MESW TNG
onoiag Pe TOV TUMIKO WETACOXNMATIOUO BPIOKOUME TIC aQVTIOTOIXEG Yia OAEG TIC X~N(u,
0%) nepIEXOVTAl O MOAAG OXETIKA AOYIOHIKA ONWG n.X. oTo MS-Excel. To TeAeuTaio
n ouvapTnon KATavoung Tng Tunikng divetal and tTnv «NORMSDIST(z )». 'ETol av yd-
XVOUME TNV P(Z<1) eicayoupe oTo Opioua Tng cuvapTtnong 1, dnA. <<NORMSDIST(1)>>
nou anodidel «=0,8413», dnA. To {nToUpevo P(Z<1)=0,8413.

Ma Tnv nepinTwaon nou xpeialopaocte niBavoTnTeg nou dev €xel o Mivakag agou Jdivel
HOvo P(0<Z<+ £2), aBiaoTa auTeg NpokUNTOUV and Ta NApandave Kdl Tn CUPHETPIKOTNTA
TNG KavoviknG. MNa napadeiyua:

e P(Z<-3)=P(Z>3)=F(-3)=1-F(3)=0,0013

n undpxer mBavoTnta 0,013% Tuxaia eniAeyOpevn TIPR z, va MpoEpXeTal anod Ta
diaotAuata (-2, -3) i (3, + %) | akopa o1 To 0,013% Twv TINWV TN Z BpiokovTal oTd
diaotAuarta (-2, -3) N (3, + ).

e P(Z<-2)=P(Z>2)=F(-2)=1-F(2)=0,0228

n unapxer mBavoTnTa 2,28% Tuxaia eNIAEYOUEVN TIH Z; VA NPOEPXETAI ANO Ta dlacTHUATA
(-o2, -3) N (3, +©92) i akdpa ot To 2,28% Twv TIHWV TNG Z BpiokovTal oTa didoTANATa
(-, -3)n (3, +@).

e P(Z<-1)=P(Z>1)=F(-1)=1-F(1)=0,1587

n undpxel mBavotnTa 15,87% Tuxaia emiAeyOpevn TIUA Zz, va MNpoEpxeETal anod Ta
diaothparta (-3, -3) 1 (3, + ) ) akopa 611 7o 15,87% Twv TIHWV TNG Z BpiokovTal oTd
dlaotnuata (-2, -3) N (3, + @),

Eniong, eUkoAa unopei va dIanioTWOEl O AVAYVWOTNG AOKOUHPEVOC OTOV UMOAOYIOHO
nibavoTATWV KATw and TNV TUMIKK KAVOVIKR, TNV I0XU TOV NApakaTw:

e P(-3<Z<-2)=F(-2)-F(-3)=0,0228-0,0013=0,0214 kai
P(-3<Z<-2)=F(2<Z<3)=F(3)-F(2)=0,9987-0,9772=0,0214

e P(-2<Z<-1)=F(-1)-F(-1)=0,1587-0,2228=0,1359 kai
P(-2<Z<-1)=F(1<Z<2)=F(2)-F(1)=0,9772-0,8413=0,1359
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e P(-1<Z<0)=F(0)-F(-1)=0,50-0,1587=0,3413 Kai
P(-1<Z<0)=F(0<Z<1)=F(1)-F(0)=0,8413-0,50=0,3413

Aidypappa 6.7 SUHHETPIKOTNTA TWV KAVOVIK®OV X NEPi TO HECO TOUG

9 P2 <X<p=050] P(p < X <) =0.50

[P(— % <X <»)=1,00]
|

H

Mapadsiypa 6.4

H nAikia epyalopevmv HEYAANG ENIXEIPNONG AKOAOUBEI TNV KAVOVIKHA KATavoun nieavoTnTag
Je géoo 55 kal Tunikn anokAion 9 €tn, dnA. X~N(55, 81).

ZnTeiTar @) T mBavoTnTa undpyel Tuxaia eniAeyopevog €pyalOPeEvoG va €xel nAikia
METAEU 46 kal 60 eTwv; B) TI MBavoTNTA UNApPXEl TuXaia eNIAeyOPEVOC epyaloevos va
EXel NAIKia péxpl 58 £Tn; y) TI mBavoTnTa undapyel Tuxaia eniAeyopuevog epyalOPEVOG va
gival navw and 62 eTwv; &) noool £xouv nAikia kKGTw ano 50 eTwv, av yvwpileTe OTI N
enixeipnon anaocyxoAei 300 epyalopévoug;

Anavrnon:

XpNnOIHOMOIOUPE TOV TUMIKO HETAOXNMATIONO YIA VA WPETATPEWYOUHE TIG X, OF Z; TIG
aBpoloTIkEG MBavOTNTEG TWV OMNoiwv £XOUNE o€ nivaka. 'ETol, Ba €xoupe:

a)

46-55 H-p 60-355
S <
9
=F(0,5556) - Fo (1) =0,7105-0,1587 = 0,5521

Enopévwg, unapxel mbavornta 55,21% Tuxaia eniAeyopevog epyalopevog va xel nAikia
METAEU 46 ka1 60 TWV.

P46 < X <60) = P( Y= P(-1<Z <0,5556)
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B)

S8-55

G

Enopévwg, unapxel nibavoTnta 63,05% Tuxaia eniAeyopevog epyalopevog va exel nAikia
HEXPI 48 €TWV.

P(X <58 =P H . )= P(Z <0,3333) = £,(0,3333) = 0,6305
&)

Y)

62_55) =1-P(Z <0,7778)

PX »62) = 1- P(X <62) =1- P «
&)

=1-F (077778 =1-0,7817=0,2153
Enopévwg, unapyel mbavoTtnTa 21,83% Tuxaia eniAeyopevog epyaldPevog va €xel nAikia
MEYAAUTEPN TWV 62 ETWV.

3) YnoAoyiCoupe Tnv mBavoTnTa P(X<50), Tnv onoia oTn ouveéxeia noAAanAacialoupe
ME To péyeBog Tou deiypaTtog N=300 yia va BpoUpe Tn BewpnTIKr andoAuTn ouxvoTnTa
nou gnteital. Epappdloupe dnA. TNV €vvola TNG EMNEIPIKNG NIBAvOTNTAG, NOU WG YVWOTOV
gival To 6plo TNG OXETIKNG OUXVOTNTAG.

5055
G

P(X <50)= P o Y= P(Z <—0,5556) = F,(~0,5556) = 0, 2892
)

Enopévwe, nepinou 87 epyalopevol (=300-0,2892) oTtoug 300 TNG EMIXEipnong €Xouv
nAikia pExpr 50 eTwv.
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YA ExknaideuTtikn Evornra

e AsiypatoAnyia kai Karavopég AsiypatoAnyiag

Me Tnv uAonoinon Tou padnolakoU avTIKEINEVOU, 0 KaBEvag and TouG CUUUETEXOVTEG Ba
Jrnopei:

© Na avayvwpilel kal va opilel To Tuxaio Osiyud, Ta OTATIOTIKA OQAAPATA, TA €idn
OEIYNATWY, Ta dEIYNATOANNTIKA oXEDIA.

© Na yvwpilel kal va e@apuolel TIG KaTavoueg delypatoAnwiag kabwg kal Tnv €vvold
Kal XpnolgoTnTa Katavouwy SelyuaToAnyiag.

© Na spappolel kal va UAOMOIEl TIC KATAVONEC BACIK®V OTATIOTIKWV: UETOU, TUMIKNAG
andkAiong kal nocooToU | avaAoyiagc.

Tuxaio deiypa

STATIOTIKG o@AApara

Eidn deiypatwv
AglypaToAnnTika oxedia
KaTtavopeg delyuatoAnwiag
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7.1 Eicaywyn

H HEAETN Twv OTOIXEIWV TOU OTATIOTIKOU MANBUCHOU OxI HOVO €ival xpovoBdpa, Kal
anayopeuTikn and anown KOGTOUG, TIC NEPICCOTEPESG POPEC, AAAA UNAPXOUV NEPINTWOEIG
oTIG onoieg dev eival duvaTov va eival diabéociya Ta OTATIOTIKA OTOIXEId, ONWC Yid
napdadelypa oTav NpokeITal yia aneipoug r ayvwoToug nAnbuopoug.

AvaykaoTikG Aoindv ouvnlwg YeVVIETAI n avaykn MeAETNG dslypdTtwy, Ta onoid
XPNOILOMNOIOUKE YIa va EKTIMACOUME TA XAPAKTNPIOTIKA TOU YEVVATOPA AAAd ayvwoTou
nAnBuopolU nou pag svolagépel. Acgiypa, opifoupe €va unooUVOAO TOU GUVOAOU TWV
napaTtnpnoewv Tou nAnBuopoU. To UMNOCUVOAO OMWC AUTO EMIAEYETAI PE OPICHEVOUC
Kavoveg Mou €xel BePeNI®OEl N OTATIOTIKR €MIOTAKN OTov 131aiTEPO KAAdO TngG, TN
deiygatoAnwia. O1 kavoveg auTtoi opidouv TIC TeEXVIKEG delypaToAnwiag (sampling
techiques) ) ox€dia deiypaTtoAnwiag (sampling designs) pe Baon Ta onoia, sniAéyovTal
ol JEIYHATOANNTIKEG WOVADEG Mou €XOUV 101AITEPA XAPAKTNPIOTIKA, TAUTOMOIWVTAG TO
deiyda nou TeAIKa Ba PeAETHooOUKE, o€ dUO KUPIEC KATAPXAV KATNYOPIEG TWV TUXAiwV Kal
MNTUXaiwV delyuaTwy. Baoika oxedia deiypatoAnwiag, €101Ka yia Tn OTATIOTIKA €ENaywyn
nou HeAETAPE OTa enopeva Kepaldia, napoucialoupe oTo JeUTEPO THUAHA AUTOU TOU
KepaAaiou.

And BswpnTIKAG Anowng ol OTATIOTIKOAOYO!l 0Tn JelypdToAnwia €xouv OepeNIWOEl TIG
1010TNTEG TWV XAPAKTNPIOTIKOV TOoU OeiydaToC PE JedOoPEVEG (UMOBETIKA YVWOTEG) TIG
napapéTpoug Tou nAnBuopoU. H peBodoAoyia auTr GuVIOTA Tn OTATIOTIKN €naywyn
(staitical deduction), n onoia €ival n Baon kai yia Tnv (avtioTpo®pn Npoosyyion) e&aywyn
OUMNEPACHATWYV Yid ToV MANBUONO, ano Ta dedopEva Tou dEiyPaTog nou diEpeUVoOUNE. H
TeAeuTaia npoogyyion, dnAadn ano To dsiypa oTov NANBUGUO, €ival n OTATIOTIKN ENAywyn
(statistical induction) i oTaTioTikr cupnepacpaToAoyia (statistical inference) nou civai
TO QVTIKEIYEVO TWV ENOPEVWV KEPAATIWV.

O1unown I310TNTEGTWV XapAKTNPIOTIKWV TOU €iYHATOG, YIa va €ivalauTd avTinpoowneuTIKO
TNG dOPNG Tou NANBUGCHOU, €TOI WOTE VA WMNOPOUME VA YEVIKEUOOUNE TA CUPMEPAONATA
TOU OTO YevvATOpd NANBUGHO, MEPIYPAPOVTAl AVAAUTIKA anod TIG AEYOUEVEG KATAVOMEG
delypaToAnwiag, dnAadn ano TIG KATavouEG NiBavoTnTag Twv oTATIOTIK®OV (OUVAPTATEWV
N anAd OTATIOTIKWV) Tou O&iyuaTog, n.X. Tou Mpéoou, TnG dlakUpavong, TNG TUMIKNG
anokAiong, Tng avaloyiag K.A.n. OPICUEVEG EUPEWG XPNOIMOMOIOUKEVEG and AuTEG TIG
KATavoueg delypaToAnwiag napoucialoupe oTo TPITO TUAKA auToU Tou Ke@aAaiou.

Enionuaiverar 0TI, ONwg ota nponyoUpeva aAAd Kal oTa endPeva KepaAAaia, n avaiuon
pag yiverar og eninedo €QApPPOOUEVNG ENAYWYIKNG OTATIOTIKAG, HE TNV €vvold OTI Td
oTolxXeia Bewpiag nou napouciadloupe anoTeAoUV AnNAWG «ava@opda», av Kal GUCTNHATIKN,
EVTOUTOIG OPWG AITF, MOU anuaivel 0TI 0 evOIQPEPOUEVOC avVayvwoTnG NPENEl va avaTpEEel
OTa OXETIKA €yXEIPidIa OTATIOTIKNAG CUUNEPATUATOAOYIAG Nou evOEIKTIKA napouaiadovTal
otn BiIBAloypagia. H éupaaon €dw diveTal OTIC EQPAPHOYEG.
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7.2 MNepi deiyparoAnyiag
7.2.1 HévvoilaTOU T i i T

AnodeIkvUETAI OTI AV To deiyda JeyEBouUG (N) Nou JEAETANE OV €ival TUXAIO, JETN OTATIOTIKA
€vvola Tou Opou, TOTE dev PNOPOUME va Xpnoidonoinooupe TNV nibavobswpia yia va
€Nayayoupe (YeVIKEUOOUHE) TA CUKNEPACHATA YIA TA XAPAKTNPIOTIKA TOU, OTO YEVVATOPA
AayvwoTo NANBuouo, 0 onoiog OUWG €ival 0 okonog pac. 'ETal, sival npogavng n a&ia Tng
eMIAOYNG Tuxaiov delyudTtwy, yia Tnv agionioTia TnG oTATIOTIKNG CUMNEPATKATOAOYIaG.

AnAO Tuxaio ) Tuxaio deiyua pey£Boug (n) napatnpnocwy anod nANBuoud peyeboug N, yia
TNV TUXaia geTaBAnTn X, ovouddeTal auTtd nou €xel wg I010TNTEG, aPevog, OTI KABE pia anod
TIG N NAPATNPNOEIG TOU €XEl TNV idIa KAl YVWOTN €K TWV NPOTEPWV NIBavoTNTa €MIAOYNG
0€ auTO, KAl aQeTEPOU, OTI OAa Ta duvaTtd loopeyEdn dsiypata n and Tov NnAnBuoud N
€XOUV Kal auTd Tnv idia Kal yVwoTH €K TWV NPOTEPWV MBavoTnTa €NIAOYNC.

Enopévwg, ol ANYeIg Twv 6s|ypaTo)\nnT|Kmv Hovadwv npenel va eival astaanqu, KATI
nou opiGel Kal TIG TIPEG X, TUXAIEG KAl AVEEAPTNTEG napampnoslq, EVW KAl N KATAVOMN
I'IIGCIVOTF]TGQ Tou n)\neuopou napapével otabepn anod )\r]Lpn og Anwn. MpoUnoBean dnA.
TOU Tuyxaiou 5EIY|JC1TOC gival n dslypaTtoAnwia va yiverai, €ite, HE €MNavaTonoBeTNon KAbe
snl)\syopsvnq napatipnong (dslypaToAnnTikr govada) otn PATpa Tou NAnBuopou, EiTe,
ano ansipo nNAnBUoUo.

Me Ta Tuxaia delypaToAnnTikd oxEdia, ENITUYXAVETAl 0 KUPIOG OKOMOG TNG delypaToAnwiag
nou €ivai n eniAoyn avTinpoowNeUTIKWV JEIYHATWY TNG JOUNG Tou NANBUCUoU anod Tov onoio
npogpyovTtai. Movo and Tuxaia deiyyata ynopoUpe va ByaAoupe a&ioniora, Kal JeETphoipa
o€ 0poug NIBavoTNTAg, CUPNEPACHATA YIa Ta AyvwoTa aAAd aAndr XxapakTnploTIKa Tou
nAnBuopoU, Ta onoia ekTIHoUPE and Ta dedopéva TWV TUXAIWV auTwV OEIYUATWV.

Me auoTtnpr diaTunwaon, av and nAnbuouod pe ouvdapTtnon nukvotTnTag f(x) emAgyeTal
deiypa peyeBoug n, ol MapaTnproEIG TOU OMoioU MPOEPXOVTAl anod TiG HETABANTEG X,
X5 oy XN, Ba A&pe OTI auTo €ival Tuxaio av ol Xyr Xor v X, KatavépovTal apolBaia
ave&apTnTa Kal €xouv OAeg Tnv idla akpiBwg katavoun (identically distributed). MNa va
IKkavonoloUvTal ol NpoUnoBEoelc TNG aveEapTnaiag Kal TNG KOIVAG KATAVOUNG NieavoTnTag
TwV OEIYHATOANNTIKWV Jovadwy, anaiTeital va dslyaToAnnToUpE anod ansipo NANBuUouo,
r anod nenepacuevo pe enavabeon.

Enopévawg, To deiypa pe oToixeia TIG TuXaieg pETaBANTeG X, X,, ..., X 6a €xel ano koivou
ouvaptnon miBavoTnTag (join probability function) Tnv, €otw,y(X,, X,, .., X)) n onoia
ovopaderalr karavourn Tou deiypatog (sample’s join probability distribution). A@ouU ol
napaTtnpnoeig gival aveEapTnTeg, N KATavoun Tou deiypatog 8a 10oUTal PE TO YIVOUEVO
TwV oplakwv (marginal) ouvapThoswy NukvoTNTAg NIBavoTNTAg TouG. Me aAAa Aoyia, yia
TNV KATAVOMr Tou dgiypaTog IoXUEl N oxEon:

Y, T ) = ) ) SR =1/ (R) (7.1)
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ToviGeral 1diaitepa 0TI, 0Tn ouvapTnon miBavoTnTag Tou deiypartog (7.1) o TIHEG X,
(i=1, 2, .,nN) Tou 6slypaToq BewpouvTal wg }JETCIB)\I’]TEC, avTiBeTa Pe TIG NANBU-OUIAKEG
NnapaPeTpoug n.X. HEoog, diakupavon K.Am. 1 YEVIKA 6, (j=1,2,...,A) o1 onoieg €dw
BewpouvTal OeDOHEVEG KAl OTADEPEC.

AEloonueiwTo €ival 0TI oTo TuXaio deiypa o Opog Tuxaio avaPpePETal GTOV TPOMO CUAAOYNAG
TV oToIXEIWV (X,), dNA. eV €ival IBIOTNTA TWV NAPATNPACEWY, AAAA TNG BEIYHATOANMTIKNAG

diadikaoiag (Tuxaia delypatoAnnTika oxedia), n onoia e€ac@alilel TV TUXAIOTNTA
EMNIAOYNC TWV AVEEAPTNTWY, KAl PE KOIVR] ouvapTnon nieavotnTag, OelyHNaTOANMNTIKOV
Hovadwv.

Mapadeiypa 7.1

‘EoTw OTI X Tuxaia geETABANTR KE KaTavoun meéavoTnTag:

/4 wo x=0

2f4 o ox=1
gli)=

/4 wo x=2

0 v z=2012
Moia eival n miBavotnTa va emAéEoupe To deiypa (1,1,2) and Tov nAnBuoud auto (X);

Anavrtnon:

ApoU kabe napatripnon Tou NANBuUopoOU e€ival Tuxaia WeTaBANTh, €@apupolovrag Tnv
anod kolvoU ouvapTnon nukvoTnTac méavornTag (7.1) yia 1o nToupevo deiyua (1,1,2)
Bpiokoupe OTI auTd €xel mBavoTnTa emAoyng 6,25%, ONwg gpaiveTal NnapakdTw

w112y =00 F2 =02 002004 =464

Me aAAa Aoyia n nmibavotnta eniAoyng Tou deiypatog (1,1,2), and Tov nAnBuoud nou
napioTa n X Ye katavopr méavoTnTag nou diveTdal TNV KQ®VNON TNG AOKNONG, €ival
4/64=0,0625.

AUTO OPWG nMnou &e@ApPOloUNE OUVABWCG OTNV  KAAOIKN €NAywWYIKN OTATIOTIKA
oupnepaogpaToAoyia ivalr va niBavoAoyoUpE yia To yevvATopa NANBUCWO e BAon TIG
O£DOUEVEG TIUEG TOU OsiypaToc. E@apudloups, dnA. avTioTpopn pebodoAloyia and authv
TNG ouvapTnong Tou deiypaTtog (7.1). H npoondbeia auTn dieukoAUveTal 1I01aiTepa ano Tn
Aeyoduevn ocuvaptnon nmiBavogaveiag Tou deiypatog (likelihood function), cUpQwva pe
TNV onoia o1 TipeG X, (i=1,2,...,n) Tou Tuxaiou pag deiypaTog ival yvwoTeg (0Tabepeq),
eV €ival Twpa ol NANBuopiakoi NnapdueTpol, £0TwW, eJ., (j=1,2,...,,A) ayvworTec.
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Me dAAa Adyla, n ouvaptnon nibavogaveiag pag divel mBavoTnTeEG va MAPOUHE TIG
napaTtnpnoeig Tou OeiynaTog pag, €pOoov ol AyvWwOoTEG NAPAPETPOl €XOUV OPICHEVEC
TILHEG, 0TO €UPOC NMOU KupaivovTdl apolU w¢ ayvwoTeg BewpoUvTal JETABANTEG. Me Baon
Ta OL'J|TI[30)\CI nou xpnaiygonoloUWe, n guvdapTnon méavopdveiag Tou dgiypaTog diveral anod
Tn oxéon:

L(m, % ) = [ 1/ (3 [8)),
L

i=12,..n j=12_.1%

(7.2)

Mapadeiypa 7.2

'EoTw OTI X dIwVUMIKA HETABANTA HE KATavoun niéavoTnTag:

p o x=1
D=p=1 ko fixp.a=5=0 v x = 0,1

f(x|p,?z:5):{]_p wo x=10

Moia eival n miBavoTnTa va €xoupe To deiyua (1,1,0) and Tov nAnBuouo autod (X);
Anavrtnon:

EqpappolovTag Tn ocuvaptnon mbavogaveiag (7.2) 8a £Xoupe:
Lixy, %y, ) = [ [ F (5, |ej.)
iy
= L(LL,0y= (1| p)- F (1| ) F(O|1-p)=p-p- (1= p)= p* - (1-p)

BA&noupe dnA. 0TI n mBavo@avela Tou deiypaTog (1,1,0) eival cuvapTnon TNG NapauETpou
p. Apa, yia OPICUEVEG EVOEIKTIKEG TIMEC TNG DIWVUMIKAG MBavoTnTag enituxiac p 6a EXoupe
avTioTOIXEG NIBAVOTNTEG YIA TIG OTABEPEG TIMEG TOU deiyuaTdC Hag
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Mivakac 7.1 STuvaprnon méavo@aveiag SiImVUHIKAG HETABANTAG

P; L(1,1,0)
0,0 0,0000
0,1 0,0090
0,2 0,0320
0,3 0,0630
0,4 0,0960
0,5 0,1250
0,6 0,1440
0,7 0,1470

7.2.2 3y£di1a dsiyparoAnwiag

Algkpivoupe Ta delypdaToAnnTika oxedia o dUo KUPIEC KATNYopieg, Ta Tuxaia kal Ta
punTuxaia oxedia. EnavaAapBAavoule yia va TovIoTEl 0TI, TO XApaKTNPIOTIKO TWV TUXdiwV
dsIyNaTwyV gival OTI HOVO o€ auTd PNopoUUE va XPNOIKYONoINCoUKE TNV NiBavoBewpia yia
Va YEVIKEUOOUWE TA CUMNEPACHATA MOU TA a®opoUvV, BACEl TWV TIHWV TWV OTATIOTIKOV

= 2
tou A.Me Mo, s® 5.0y Tov KUPIWV TEXVIKWV delypaToAnwiag, diveTal 0To NapakaTw
Zxnua.

Zxnua 7.1 AsiypatoAnnTika ox&dia

Astypozo
| Mn-Tvroio
Tvyoio
i = % W ¢ =
Am}..cr: TU LTPONOT OTOLILEVT, Epiczog Xapwv svkohiog
voig
E e LT
Lvetyuanikd Zvstadov
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O gUKOAOTEPOG TPOMOG €MIAOYNG anAoU Tuxaiou deiypaTog gival pe Tn xpron Tou Mivaka
TWV TUXAiwV apiBpwv. Tn UATPA auTrh NEPIEXOUV NOAAG AOYIOUIKA, AKOWA Kal To MS-Ex-
cel (random numbers generator). MpokeiTal yia nivaka nou nepiAappavel aneipa yneia
ano 1o ouvolo (0,1,2,...,9). Kata ouvéneia, n niBavoTnTa emiAoyng Kabevog anod auTtda Ta
wnoia sival ion e onoloudnnote aAlou, dnA. P(0) = P(1) = ... = P(9) = 1/10. Enopévwg,
€av nTeiTal €va dsiyua peyedBoug 50 napatnprocwy, TOTE avapeveTal OTI Je NiBavoTnTa
10% auTo Ba nepiAauBavel 5 napaTtnpnoeig ano 1o wneio 0, 5 napaTnpnosig anod To
wneio 1 kok. O mivakag Twv TuxXaiwv apliBuwy av Kal deixvel TaEIVOUNPEVOG 0 OTNAEG
nNAAGTOUG 5 Wn@iwv n KABe pia, evTouToIC, auTO €xel YiVeEl anAwg Kal YOvo yla va €ival
EUKO)\('?TEpr] n avayvwon Tou. Ald@opeTIKA, n oeipd unownpinv (0,1,2,...,9) 6a ATav
OUVEXNC.

Ta BripaTa nou akoAouBoUpeE yia Tnv enihoyn Tuxaiou deiypaTog (simple random samle)
MECa anod Tov Nivakad Twv TuXainv apiBpwv eivai:

Brijpa 1o Opifoupe To péyeBOG N nAaioio N Tou NnAnBucopoU anod Tov onoio BEAoupE va
AavTANCOUHE avTINPOOWNEUTIKO deiypua, dnAadr Tuxaio deiyua.

Brija 2o AvTioTolXi{oupe o€ kaBepia povada Tou NAnBucuou évav aplBuo, £€Tol WOTE va
£XOUME KWOIKOMOINTEI TIC NApATNPROEIC TOU.

Brijpa 30 Mg kAeloTa paria TonoBeToUpe To HOAUBI OTOV Mivaka TWV TUXdiwv apifp®v.
To onueio auTo €ival To onueio ekkivnong.

Brijpa 40 Ano To onyeio ekkivnong diaBdafoupe apiBpoug pe nARBog oToixeiwv oo sival To
HEyeBoc Tou NAnBuopoU. Edv yia napadeiypa, N=1.000 T6Te d1aBAlOUNE TETPAWAPIOUG
apiBuouc npog onoladnnoTe KaTeuBuvaon €iTe opIfdVTIA €iTe KABeTA. KABe TETpaAWnPIOg
nou €xel peyebog pexpl 1.000 eniAéyeTal oTo deiypa. EAv kata Tnv €KTEAECN AUTAG TNG
dladikaoiag npokUywel va emAéEoupe dUO PopEC Tov idIo apiBud, Ba a@rnOoUNE KAl TOUG
O0Uo péoa aTo deiypa epdoov, ONWE Kal ouvioTaTal, delyhdaToAnnToUde WE enavaneaon,
OnA. ano dnesipo NANBUOWO. TNV avTiBeTn NepinTwon, delydaToAnwiag xwpig enavadeon,
apiBuog o onoiog sugaviletal deuTepn Qopd n diaypdgetal. H diadikacia cuveyileTal
MEXPI va oAoKANPwOEI To MANBOG TWV OTOIXEIWV Tou deiypaTog, dnAadn av To HEyeBog
Tou eival n=80 Ba oTauaThgoupe OTav CUPNANPWOOULE Kal Tnv 80n napatnpnon.

Mapadsiypa 7.3

MNa Tnv a&ioAdynon Tou dIOAKTIKOU €pyou akadnuaikng povadacg EAAnvikou A.E.I. €xel
npoadiopioTei OTI anaiTeital va peAeTnBei deiypa 96 @oitnTwv. 'OTav To oUVOAO Twv
EYYEYPAUHEVWV QOITNTWV OTO TUAMA €ival 2.700. Na d€i&eTe nwc Ba emAeyei To unown
deiypa pe Baon 1o oxedio TNG anAng Tuxaiag deiypatoAnwiag, kai gdAioTa oTav autn
uAonolgiTal yEoa and Tov Nivaka TV TUXaiwv apiBpwv.

Andavrnon:

Epappoloupe Tn diadikacia Twv TEOOApwY PBNUATWV MNou €Enynoaue napandavo.
SUYKEKPIYEVA OTNV MEPINTWON AUTN Ba €XOUE:

BApa 1o EOdw N=2.700 pe {nToUpevo MEyeBog deiypaTtog n=96. EvrouTolg, €neidn

gival yvwoTo OTI TouAdxIoTov 25% Twv NapovTwyv QoiTnTwV dev anavtouVv, auEavoupe
avaloya To pEyebog Tou deiypaTog Ba eival n*=96/0,75 = 128.
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BAMa 20 H avTioToixnon TwV OVOUATWV TWV QOITNT®V HE apiBuoug, dnAadn n
Kwdikonoinon Tou nAnBuopol pag, undapxel ndn ano Toug KataAOdyoug TNG YpauuaTeiag
TOU TUAMATOG.

BRApa 30 YnoBEToupe OTI TuXaia £XOUNE WG ONUEio ekkivnong Tov TETpawn@io 4.928.

BAMa 40 Eneidn o apiBudg ekkivnong sival geyaAutepog anod 2.700 nou €ival To 6plo
Tou NANBuopoU pag, Tov NApaAEiNoOUPE Kal NPOXWPAUE OTOV €MNOMPEVO, WE KATeUBUvVON
opIZovTia, ONWG @aiveral oTo NAPAKATW OXNHA, KAl PEXPI TN CUMNARpwon Twv 128
{nToUpEVWY aplBuwyv ouvBeong Tou TuxXaiou deiyuaTdg uag.

Zyfnpa 7.2 EmiAoyn Tuxaiou dsiyparog ano Tov Mivaka ToV Tuxainov apiOpov.

Tuiqpo Hivoke Tvyoiov Ap1tBuay
, , . 49280 BB924 35779 00283 81163 07275
Agtypo 0 TO UNTPWO Qo= 1110002340 12860 74697 96644 89439

IOV 09893 23997 20048 49420 88872 08401
o/o. OVOUUTIELMOVOLO

Oh 5 mpéTe: derypoTolNTTIKE: povades
(6.p.) Tov dsiypoTtoc n*=128 gportnTaV

001  Tropoyuldxn Apyopn .
002  Zapmerdxn: Kootas L ﬁ-[ﬂ]f g%g — Gev utrdpyel, amopp. (=2.700)
#2435
JH#T.790 — Bev utrdpyel, aTTopR.
#0.283
#08.116 — Gzv utTdpyel, aTopp.
#3.072 — Bzv utrdpyel, amopp.
C#T.511 = Bev utrdpyel, aTTopp.
S#1.000

S#2.340)

>2.700

)
=2.700)
»2.700)
»2.700)

o —

2.700 Xovipopaidn: Iodvwns

el [l [l Gl el Gl (o ol Gl e

3Tn oTpwpaTtonoinuévn Tuxaia delypatoAnwia (stratified random sampling) akoAouBoUpe
Ta NApakdaTw BrAUaATa yia Tn oUoTAon Tou unown deiyuaTog:

Brijpa 1o Xwpi¢oupe Tov nAnBuopo N ge unogUvoAa nou €dw ovopalovral oTpwHaTa
(strata) pe kpITAPIO TNV OPOIOYEVEIQ KABE OTPWHATOC, AVAPOPIKA PE TO XAPAKTNPIOTIKO
nou ekepalel n Tuxaia pag peraBAnTn X. Me dAAa Adyia, KABe OTPWHA MPENEl va EXE

MIKPN HETABANTOTNTA €VTOC TOU (MIKPN Gi: ), Ev TauToXpova eMBIWKETAI N HEYAAUTEPN

duvaTr PHeTaBANTOTNTA PETAEU TWV OTPpWHATWY. EAv To péyebog Tou (unod-) deiypaTtog os
KaBe oTpwua ival avaAoyo Tou PeYEBOUG TOU OTPWHATOG OTOV NANBUOWO, TOTE PIAGME
yla avaloyn oTpwuaTtonoinuévn desiypyatoAnwia. STnv avTiBeTn nepinTwon, n onoid
oupBaivel 0Tav n dlaKUPAvon eVTOG TWV OTPWHATWYV dev gival n eAdxioTn eniBupnTr, 000
peyaAUTepn n diakUpavan, TOoo PEYAAUTEPO KAl TO PHEYEBOG TOU UMNo-JeiyNaTog ano To
unown oTpwua. Me aAAa Aoyia, otnv TeAeuTaia nepinTwon epapuoloupe duoavaioyn
oTpwpaTonoinuevn delypdaroAnwyia.
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Brjaa 20 EmA€youpe Tuxaio deiypa evTog KGO OTPWHATOC, E0TW WE TNV Npoavagepbeioa
anAn diadikacia Tou lMivaka Twv Tuxaiwv apiBuwyv.

Brijpa 30 To OUVOAIKO OTpwuaTonoinuévo desiyda npokUnTeEl w¢ To aBpoioua TWV
JEIYNATOANNTIKWV HovAdwv ano To KAbs oTpwua.

Mapadeiypa 7.4

To TuAMa marketing yeyaAng enixeipnong eniBUEl va EKTIKNOEI TO MOCOOTO AVTANOKPIONG
TwV gpyalopévwy os oxedIalopevo VEO AOYIOUIKO evdoenikolvwviag. O1 500 epyaldpevol
grnopouv va Ta&ivounBouv oe JUO HEYAAEG KaTnyopieg, nTuxloUxoug A.E.I. kal
HNATUXIOUXOUG. ZTNV KATNYopid TV NTUXIoUX®WV avikel To 40% Twv UndAANA@V evm
OTOUG PNNTUXIOUXOoUG To undAoinol 60%. O disubuvTng Marketing, oTaTIOTIKOAOYOG, EXEI
EKTIMNOEI OTI HE OTPWHPATOMNOINKEVO TuXaio deiyya n=35 aToOPwV Pnopei va €xel agioniorn
EKTIMNON TOu undywn nNocoaoToUu, av kai and Tnv €uneipia Tou yvwpilel 0TI Jovo 1o 80%
TWV EPWTWHEVWY anavtouyv. EEnyeioTe nwg 6a kaTaokeuaaoTei To unown Tuxaio deiyua.

Andavrnon:

BAMa 10 O nAnBuopog €dw cival N=500. Ensidn To 80% poOvo anavrtouv TO CUVOAIKO
deiypa npénel va auénbei avaloya, dnA. n*=35/0,8=44. Kata ouveneia, eneidn dev €ival
napaloyo va urnoBECoUE OUOIOYEVEIA EVTOC TOU KaBevog anod Ta 2 oTp®UATa, NTUXIOUXWY
Kal Jn, 6a npénel, ano Tov Mivaka Twv TuXdiov apliBuwy, va emAéEoune 2 anAd Tuxaia
deiypaTa n1=44*0,40'E 18 nTuyloUXwV kal n2=44*0,60=26 un-nTUXIOUXWV.

BRAMa 20 EkTeAoUpe yia kGBe oTpwua, Ta BANATa 2-4 Tng eMAOYNnG Tuxdiou dgiyuaTog
and Tov nivaka Twv Tuxaiowv aplbuwv e Tnv npolnobeon TpIYHQIwV apiBuwyv apou o
nAnBuopog N=500. 'ETOI OUVBETOUNE TIG OEIYHATOANMTIKEG HOVADEG TWV n, Kain,.
BRAMa 30 To ouvoAikO Tuxaio dgiypa TnG avaloyng oTpwHATOMNoINKUEVNG delypuaToAnwiag
Ba eivar peyeboug n=n,+ n, .

TN ouoTNUATIKA Tuxaia deiypdaToAnwia (systematic random sampling) yia Tn oUoTacn
TOU Tuxaiou deiypuaTog akoAouBoUpe Ta €Eng dUo anAd Bnuara:

BAMa 1o Mepiloupe Tov nAnBuopd N oe A oUvoAa, ornou A=N/n, kKal n napiotd To
MEYEBOC TOUu TuXaiou JeiynaTog nou enmBUPOUNE va eMAEEOUNE PE OUOTNHATIKN Tuxaia
delypaTtoAnwia.

Bripa 20 Ano To NpwTo OUVOAO A, €MIAEYOUHE Tuxaia eva oToixeio. 'EOTw OTI auTo €ival
n 4n napatnpnon (x;=4n napathpnon) kai 0TI A=25 pe n=20. Zuvexioupe pe TRV 4"
napatrpnon orn dsuTepn 25ada, dnA. eniAeyoups wg 2" delyyaTtoAnnTikh Yovada (x,)
TNV Napatnpnon He Kwdikd 29 (=4+25), n 3" Ty Tng X (x5) 6a gival To oToixeio 54
(=4+25+25), n 4" 1iuf Tng X (x,) 6a givai To oToIXEi0 79 (=4+25+25+25), n 57 TipA TNG
X (x5) Ba gival To oToixeio 104 (=4+25+25+25+25), KOK, HEXPI TNV X50-

H ouoTnuarikn Tuxaia dsiypaTtoAnwia €ival o €UKOAOTEPOG TPOMOG €MAOYAC TUXdiwV
OEIyNATWV ano NnANBUoPoUC TagIVounPEVOUG 0 KaTaAdyoug, NX. TNAEPWVIKOG KATAAOYOC,
MNTPWO UNAAAAAWV €Talpeiag r) opyaviopou, PNTPWO EYYEYPAUHUEVO OE ENAYYEAUATIKO N
AAAO €NIPEANTAPIO Kal YEVIKA cUVOAQ Yia Ta onoid gipacTe NeENEIOPEVOI OTI NepIAapBavouv
OAEC TIC NANBUOUIAKEG HOVADEG.
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Mapadeiypa 7.5

Ma To nponyoUpevo napddeiypa va deifeTe nwg Ba pnopolodTte va eMIAEEETE Tuxaio
deiyna he BAon To ouoTNUATIKO OXEDIO.

Anavrnon:

BAMa 1o Mepifoupe Tov nAnBuopo Twv N=500 epyalopévwyv os 44 (=n*=35/0,8=44)
oUvoha Twv 11 (=A=N/n=500/44) napatnpnoswv.

Bripa 20 And Tnv npwtn 11kada A; eMAéyoupe Tuxaia, £0Tw, TO OTOIXEIO 7, dnA. xl=7”
kwdikonolinuevn (anod To PNTPWO TWV UNAAARAWV TNG eTalpeiag) napathipnon. Enopévwg,
n 2" deiyparoAnnTikh povada (x,) Ba sival n 18n (=7+11) Tou pnTpwou, n 31 n 29"
(=7+11+11), Kok, YEXPI Va cuuninpweoov ol {nToUpEeVEG 44 napaTnpnoeig TOU TuxXadiou,
HE TO CUCTNUATIKO OXEDI0, DEIYUATOC.

ZTnv Tuxaia deiypatoAnwia ouotadwv (clusters) o oTaTIoTIKOG NANBUCNOG pEpPiETal OF
ouoTadeg (1° Brpa), ol onoieg anoTeAoUV UNOCUVOAA AVTINPOOWMEUTIKA THG dOUAG TOU
oUVOAIKOU NAnBuopoU. 3TN ouvéxela emAEyeTal Tuxaio dsiyya ouotadwyv (2° oTadio) ol
napaTnpnoeig Tou onoiou PeAETWVTAl. QG OUOTAdEG vooUVTdl «PUOIKA N YEWYPAPIKA»
evdeXOMEVA M.X. XWPEG, EKAOYIKEC NEPIPEPEIEG, VOMOI, ONAMOI MOAEWV, YEWYPAPIKA
OpIONEVA TUANATA ayopwV NpoiovTwy, K.AmM.

Ano Tov opIoPO TNG TEXVIKAG TNG OclydaToAnwiag ouoTtadwv aBiaoTta npokunTel OTI,
apevog, evTOC KABe ouoTadac MPEMEl va UMAPXEl PMEYAAN avopoloyeveld, dnA. uwnAn
dlaonopd, KAl APETEPOU, HETAEU TWV OUCTAdWV HIKPN HETABANTOTNTA, dNA. UWNAOG OEIKTNG
opoloyévelaG. Me aAAa Adyia, Ta XapakTnpIOoTIKA yvwpiopaTa Tou oxXediou Tng Tuxaiag
delypaToAnwiag ouoTadwy €ival Ta akpIiBwg avTiBeTa KEIiVOU TNG OTPWHATOMNOINKEVNG.

EvTouToig, n Tuxaia deiypaToAnwia ouoTadwy, av Kal YEVIKA anaitei JeyaAUTepa PeYEDN
delyuaTwy, yia va dwoel agionioTa anoTeAéouarda, KooTilel OMWC AlYOTEPO Ot XPOVOo
Kal xprpa, €10Ika ano To anAo Tuxaio deiypa, €av PAAIOTA NPOKEITAl yid avOpwnivoug
nANBUopoUC NOAU ANOPAKPUOHEVOUG YEWYPAPIKA.

Ano Ta pn-Tuxaia derygatoAnnTika ox€dia (non-probability samples) cuvnBéaTepa
XpnoigonoloUUeva gival To «Xaplv eukoAiag» (convenience sample), Kal To «KPIOEWG»
(judgment sample).

3TN «XApIV EUKOAIQG» TEXVIKM, Ol JEIYUATOANNTIKEG POVADEG GUAAEYOVTAl XWwPIiG Kapia
(povTida TuXa1dTNTAG, avTiBeTa HAAIOTA, N EMNIAOYR TOUG YiVETAl HE YVWOHOVA TNV EUKOAI
N To XAaunAd KOOTOG avakAaAuwng Touc. Ma napdadelypa deiypa €ukoAiag ouvnowg
XpNoigonololv o1 3nNUOCIOYPAPIKEC EPEUVEG TNAEOMTIKWV OTABUWV, HE OPICHEVA
EPWTNNATA MOAITIKNAG I OIKOVOUIKAG PUOEWG. TEToIo deiypa gukoAiag pnopei va sivai ol
10 npwTOI NEPACTIKOi MOAUCUXVAOTNG d1Aa0TAUPWONG OTNV NPWTEUOUCd. € OPIOHEVEG
MAAIoTa NePINTWOEIC 01 OEIYHATOANMTIKEG Hovadeg oTa deiypaTa eukoAiag punopei va eival
«auTo-emAgyopeveg»! MNa napadsiypa, NOAAEG €Talpeieg OTIG 1I0TOOEAIDEG TOUG CNTOUV TN
YVOUN TWV EMNICKENTWV TOUG, Ol onoiol unoBAAAOUV Ta CUUNANPWHEVA EPWTNHATOAOYIA
NAEKTPOVIKA KATA TNV WPA €NICKEWNG TOUG OTIG UNOWN 10TOCEANIDEG.
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ZTNV TEXVIKA TNG delypaToAnyiag Kpioewg, ouvTiBeTal un-Tuxaio deiypa We KpITAPIO TN
ouUVAPEIa-€IDIKOTNTA TWV EPWTWHEVWY OTO CUYKEKPIPEVO BEUA. S€ OPIOPEVEC NEPINTWOEIG
dev undpxel dAAn duvaToTnTa eMAOYAC JEIYHATOANATIK®WV HOVAdWY EKTOC anod To oxEDIo
Kpioewg. MNa napadeiypa, 6Tav dnUooIoypa®og Epeuvd M.X. 1aTPIKO BEUA OTNV EKNOUNN
Tou, avanodpaaTd, WAXVEl YId CUVEVTEUEN PE KAMNoloug d1eBvolc PruNnG oTo B€ua auTod
ylatpoUuc. 'H akopa, otav 0OleubuvTtng aiboucag dianpaypdrteuong afiwv, npokeiTal
va anogaaciocel yia ayopd 5.000.000$ oTta endueva 5 Aentd, anAd 6a Xpnoihonolinoel
TNV «aigbnon» nou €xouv TNV wpa ekeivn ol dealers otnv aiBouca, oTn Bacn Twv
BpaxunpodBeopwv avaAloewy TNG TAoNnG TNG apuodiag disubuvong.

Mpopavwg, apou dev pebodeleTal TuxaidTnTa (OnA. ion Kal yvwaoTr €K TWV NPoTEPWV
meavoTnTa eniAoyng, apevog, Kabs povadag oTo Oeiyua, Kal aQeTEPOU, KABE 1I00EYEBOUG
OeiyHaTog évavTi TwV uUnoAoinwv), oTn ANWn Twv NapatnprRoewyv Twv dU0 TEAEUTAIWV [N
TuXaiwv oxediwv, dev PYnopei va xpnoigonoindei n niBavoBewpia yida va YeVIKEUCOUHE Ta
OUMNEPACHATA MOU NPOKUNTOUV and TIG TIHEC TWV OTATIOTIKWV TWV OXETIKMOV JEIYHATWV.
Enopévwg, pe Ta deiypaTa autda povo neplypagikn avaluon UnopoUle va Kavoupe. Agv
MMOpOUUE VA NPOXWPNOOUKE O OTATIOTIKN CUUNEpAcPaToAoyia 1 enaywyn ano To deiyua
oTov nAnBuopd.

7.2.3 S@aAuyar 1 TOANOTIK®V VOV

e  Z@aApa kaAuyng R pepoAnyia eniAoyRG.
EpgavieTar 0Tav kanoleg opdadeg anokAgiovral and Tov €PEUVWHUEVO NMANBUOPO Kal dev
gxouv niBavoTnTa va eniAeyouv.

e Z@aApa i gepoAnwia pn-andvrnong.
UoAing nou oev anavtoUv HMopei va Sla@EPouV ano €KeEiVvoUug mou anavrouv oTnv
gpeuva.

e AgiygyatoAnnTiko o@AaApa

MNavTa 6a undapxel HETAaBANTIKOTNTA ano dsiypa o€ deiypa, Je TNV €vvold OTI CUPNEPAoPaTa
anod éva deiyha, akoua kal Tuxaio, dev Ba gupninTouv MOTE PE €keiva AAAOU Tuxaiou
deiypaTog. MpokeiTal yia TiG AeyOUEVEG TUXAIEG KUPAVOEIG TNG delyaToAnwiag.

e  Z@aApa pETpnong
Mn-akpiBng d1IaTunwaon TNG EpWTNONG anod To SeIYPATOANNTN odnyei ToV EpWTWHEVO va
anavTtnoel yia Kati dAAo ano auto nou {nTa o oxedIAoThC TOU EpWTNHATOAOYIOU.

7.3 Katavopég deiypatoAnyiag HOVOHETABANT®V NANOUCH®OV
7.3.1 BACIKEG £VVOIEC KATAVOL®YV delypaToAnwiag

H oTaTIoTIKN CUPNEPAoNAToAOYia ENITUYXAVETAI KUPIWG e DUO EVAAAAKTIKEG HEBODOAOYIEG.
>Tnv npwTtn, KAQoikn €enaywyikn OTATIOTIKA, Td OCUWNEPACUATA VYid TIC AYVWOTEG
NANBUONIAKEG NapapeTpous (N.X. PEoOG, dlakupavan, avaloyia K.Am.) eKTIHOVTAl ano
TIG TIMEG TWV AVTIOTOIXWV OTATIOTIKWV CUVAPTHOEWY TWV TIH®OV TOU TuXdiou dgiypaTog.
>tn deuTepn, Mnayiediavn (Bayesian statistical inference) enaywyikr ocupnepacuaTikn,
ol nAnpogopiec and To Tuxaio dsiyya cuvdualovTal Pe OIABECIUN €K TWV NPOoTEPWV (a
priori) €Ewyevn nAnpo@dpnon. =To TEUXOG auTod Osv acyoAoupacTe pe Mnaylediavn
OTATIOTIKN.
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H KAaoikr Enaywyikn cupnepacpaTtoAoyia nou napoucidloups €dw, nepiAaupavel duo
oTadia npoogyyionc. To NpWTO avapEPETal oTNV EKTiUNON TwVv NANBUCHIAKWY NApapETPWV
Kal To deUTEPO ouvioTaTal aTov (MapapeTpiko) ‘EAEyXo Twv ZTATIOTIKWOV YnoBEéoswv. M’
auTda Ta duo oTdadia Ba PIACOUKE OTO EMNOUEVO KEPAAQIO.

"OTav Aépe ekTipnon (estimate) piag (NANBUCHIAKNG) NAPAUETPOU, £€0TW M.X. TOU HETOU
M Tou nAnBuopou Tng X TuxXaiag PETABANTAG, ano Ta dedouEva Tou Tuxaiou Oe€iyuaTog
ME TINEG X;, (i=1,2,..,n), EVWOOUHE pIa NPOOEYYIOTIKA TIUR TNG AyvwoTng NANBuopIaknig
nou pag 6|vs| n CIVTIOTOI)(I’] ouvaanor] Tou deiypaTog. MNa To Yeco apiBunTikd n.X., N
ouVvapTNON WG YVWAOTOV EXEI TN HOPOR:

X==3x (7.3)

Katd ouvénela npenel va eival nNA€ov anoAUTwG OaQeg OTOV avayvworn OTl, n
EKTINNON TOU AyvwoTou dAAG aAnBivoUu nAnBuopiakoU PECOU W YiveTal and Tnv TIUN

Tou derypaTikoU péoou X (oxéon 7.3). AuTh eival OTATIOTIKA OUVAPTNON TWV TUXAiwV
peTaBAnT@v-napatnpnoewyv X, (i=1,2,..,n) Tou Tuxaiou deiyparog. ETol, yia AOYoug
6|0Kplonq 0 JEIYHATIKOC psooq (X&) ovopa(sTm OTGTIOTIKI'] n EKTI|JI’]TpICI (estimator) Tou

AayvwaoTou n)\neucplakou M Orou avTioTolxa €av Kavaye anoypagn {X (i=1,2,...,N)} 6a
unoAoyi{oTav anod Tn oxeon:

Zra (7.4)

:-1

BéBala wg oTarmioTikn 8a pnopolcape va OpiCOUME onoladinoTe cuvapTnon TwV
napaTnpnoswv Tou OeiypdTog. 2To PIBAI0 auTo, OMwG Ba evvoOUHE TIG OEIYHATIKEG
ouvapTnoeiC Twv péoou (X)), diaklpavong (s2), Tunikng andkhiong (s), avaioyiag (p)
K.An. Enionuaiverar 6T, €xel kaBiepwBei atn digbvn BIBAIoypagia va cupBoAilovTal Pe
AQTIVIKOUG XOPAKTHPEG Ol OTATIOTIKEG TOU OEiydaTog Kal PE EAANVIKOUG oI AyvwoTeEG
napaueTpol Tou NAnBuopou. OnNoTe, yia TIG Npoava@epBEioeg oTATIOTIKES, GUNBOAIloupE
TIC NApap&TPOUC TOUG, avTioToixd, wg: M, 62, o, P.

Mp&nel va TovioTei 0TI, OIOTCITIOTIKEC, wqcuvapmoaqm)v napampncewv {x (i=1,2,...,n)}
Tou Tuxadiou 5€IY|JCITOQ, ol onou-:q, ONWG EXOUNE r]6n g€nynoel, eival Tuxcusq uquB)\nqu,
gival kal auTég (o1 OTATIOTIKEG I EKTIMATPIEG) TUXAIEG HETABANTEC.

Enouévwe, ol OTATIOTIKEG WG TuXaieC PETABANTEG €XOUV Kal KATAVOUEG MiBavoTnTag,
HEoWw Twv onoiwv opifovtal nibavobewpnTikd. O1 TeAeuTaiec ovopdlovTal KaTavoueg
AgiypatoAnwiag onolacdnnoTe OTATIOTIKNG.

Mo ouykekpigéva, opifoupe w¢ Kartavoun AsiygatoAnwiag Tng ZTATIOTIKAG ©, TNV
KaTavour ouxvoTtnTag Twv TIH®V TnG (O,), oI onoieg npokunTouv, €av and nAnBucpo (X)
pey€Boug (N) pe Tuxaia diadikacia @TIGEoune OAa Ta duvaTtda Kal IoopPeyEdn deiyuara,
peyEBoug (n), Kal yia kKGBe €va and auTa UMOAOYICOUME Kal KaTaypaWwoulde TNV TIUA TNG
OTATIOTIKAG ©.
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Mapadsiyya 7.6

Me Baon Tnv katavoun meéavoTnTag Tng Tuxaiag hetaBAnThg X oto Mapadelypa 7.1, nou
enavalapBavoupe 0w yia €UKOAIa, va KATAOKEUAOTOUV Ol KATAVOUEG SelypaToAnwiag

TWV OTATIOTIK®V Tou péoou (X) kal TnG diakuuavong (s?), unoBETovTag OTI PTIAXVETE
deiypaTa peyeboug n=2:

/4 v x=0

24 v x=1
Jix)=

/4 v x=2

0 v zz012
Andavrnon:

O1 TIYEG Xi Dev €xouv OAec TNV idla mBavoTnTa, f(X=0)=f(X=2)=1/4 evw f(X=1)=2/4.
A@oU {nTeiTal va KATAOKEUAoToUV OAa Ta duvaTda deiyparta peyéBoug n=2 , evvoeiTal
OTI To gUVOAO Tou delyuaTikoU autoU Xwpou (Tuxaia delypatoAnwia pe enavadeon) 6a
gival 3%2=9 deiypaTta. MNa kabs €va anod Ta deiypata unohoyiloups To péoo (X)) kal Tn
diakUpavon Tou (s?). =Tn ouvéxela Ta&ivouoUUE O KATAvour OXETIKAG OUXVOTNTAC TIC
TIHEG TwV dUO OTATIOTIKWV MOU WOAIG Bprikape. O1 dUO AUTEG KATAVOMEG OUVIOTOUV TIC
{NTOUMEVEC KATAVOMEG OelyaToAnwiac.

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ


Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

O1 unoAoyiopoi auToi divovTal aTov napakaTw Mivaka.

Mivakac 7.2 KaATAOKEUR KATAVOH®V 6s|ypcrro)\nq1|a(; HEoou kai diakupavong

Eorovopnt| Setvparor | Lmohovioiol me g TiLeg 5KD‘IDWOPL“ Ko'.m,vop:r]
o ._f.f EL'}rpm:co_?mm— ﬁa}ry,o',tozm—
! o, X o s
S, %) X &
L2z = fla)f(m) 13 |_1&,  sa
Rl ARt S RS
0,50
0,1250=2/16 0,9 =(0-0,5)2 1/9 379
(0, 1) | =142 =(0+12 +(1-0,57 0,0 =0,1111 0,0 =0,3333
219 4/9
(0, 2) 0,0625 1,0 2000 09 02222 0,5 =04444
3/% 2/%
(1,2) 0,1250 1,9 0,50] 1,00 =0,3333 2,0 =0,2222
219
(1, 0) 0,1250 0,9 0,50] 1,94 =0,2222
1/9
(2, 0) 0,0625 1,0 2,00( 2,0 =0,1111
(2, 1) 0,1250 1,3 0,50]
(0, 0 0,0625 0,0 0,00]
(1,1) 0,2500 1,0 0,00]
(2, 2) 0,0625 2.0 0,00
1,0000 1,0000) 1,0000

AG onUeIwOEei OTI HOVO YIa EKNAIDEUTIKOUG OKOMOUG NapoucidleTal o TpONOG KATAOKEUNG
TWV KATAVOP®V dEIYPHATOANWIag Tou PEoou kal TnG dlakUuavong Tuxaiag YeTaBANTAG,
noAU MIKpoU nAnBuopou. 3Tnv npdaén noTe de&v KATAOKEUAJOUHPE TNV KATAVOWN
delyyaToAnwiag kdnoiag oTaTIOTIKAG NPIV va Kavoupe Enaywyikn SUPNEPACUATIKR YI'
auTtnv. ANA®WG eQapuoloulE Ta ANOTEAECUATA TNG £PEUVAG TWV OTATIOTIKOAOY®V Ol OMoiol
oTnVv npoonadesia Toug va «unodslypaTtonolinoouve» TIC d1adikaoieC £Xouv avakaAUWel
Ta BewpnTIKG NPOTUNA MOU AUTEG (Ol OTATIOTIKEG I EKTIUATPIEG) akoAouBouv. 'ETOl, n
enaywyn Yiverar xpnoigonoimvTag TIG YVWOTEG AUTEG BEwPNTIKEG KATAVOUEG NIBAvoTNTAg
ONwG n.x. TNV TUMIKR Kavovikn (Z) nou €idape oTo nponyoUHevo KEPAAAlo, aAAd kai
Tic X%, t-student kai F (Fisher) TIC Onoiec oUVONTIKA Ba NMAPOUCIACOUPE OTOV NAPOV
KEQAAaQlo.

MNapakatw 6a ava@epBoUpe eVOEIKTIKA OE TPEIG povo KATAVOUEG 6£|ypaTo)\an|aq n

I'IIGGVOGE(JL)pr]TIKr] OUUNEPIPOPA TWV OMOoiWV NEPIYPAPETAl IKAVOMOINTIKA and yvwoToug
BewpnTIKOUG VOLOUG.
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7.3.2 Karavoun dsiyparoAnwiag Tou pégou

'Onwg NdN NpENel va €Xel Yivel 0apeg, katavopn delypaToAnyiag Tou HECOU (ff) givar n
KATAVOUT TWV OXETIKMOV OUXVOTATWV TwV peowv (X, i=1,2,...,k) k icopeyeBov deiypatwv
peyEBoucg (n), Ta onoia eAAPONoav pe Tuxaia derypatoAnwia, and nAnbuopo peyeboug N
TNG TUXaiag HETABANTAG X.

H pop®n auTtng TN Katavoung, dnAadn n kaunuAn nieavoTnTwy TNG (oTo OPIO O OXETIKEG
OuUXVOTNTEC opiouV EUNEIPIKEC MIBAVOTNTEC), EEAPTATAl ANO TPEIC NAPAYOVTEG:

a) TNV Katavoun meavoTnTac Tou yevvhATopd NANBUGHOU TNG, n.X. av X~N(u,02),
B) edv eival yvwoTh f ayvwoTtn n nAnbucpiakn diakupavon (o?) kai
y) To HéyeBog (N) TWV ICOPEYEBWV deIYHATWY, HIKPO (N<30) | yeyaho (n>30).

Ol YVWOTEG BewPNTIKEG KATAVONEG NMIBAVOTNTAG MOU AKOAOUBEI N OTATIOTIKA TOU PECOU
(&), avahloya pe TO OUVOUAOMUO TWV TPIWV MNAPANAvVW napayovtwv, divovTal aTov
NapakaTw ouvonTIKo Mivaka.

Nivakac 7.3 Katavopég deiyparoAnyiag Tou pécou (X)

o’ Tvootij Ayvoot)

= n 30 1 <30
Onovodijmorte o 2l Lk K.0.0. ATopapLETPU)

g ZTUTLOTIKY
Amerpog - : 0- = 5 =
Kavovucag A = Bl ?) A~ N, g)' A =ty
Ilzwepaspévog PN
Kovovukag T eE = . o

B n N
‘Onou

e (N-n)/(N-1) €ival o d10pBWTIKOG NapdyovTag TnG NAnBuouiakng diakupavong otnv
nepinTwon nenepacpévou NANBuUoPoU ) delydaToAnwiag xwpic enavabeon.

e K.0.0. Kevrpikd Opiakd Oswpnua: napa noAU onouddio Bewpnua nou anedsigav
0l OTaTIOTIKOAOYOI HE TepdoTia MNPaAkTIKA a&ia apou Agsl pe anAd Aoyia OTl «edv
deiypatoAnnToUpe and onolodnnoTe NANBUOPO nou €xel hEco W Kal diakUpavon o2
TOTE 000 TO PéyeBog Tou Tuxaiou deiypaTog audvel TOOO n katavour dglyuaToAnyiag
Tou péoou (X) npooeyyilel TNV KAvoviKh HE PECO W Kal dIakUPAvon o2/n». SUVONTIKA
YPAQOULE YIA TO KEVTPIKO 0pIaKO Bewpnua:

= o
i ~N(M,?) (7.5)
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Ano Tn oxéon (7.5) aBiaoTa npokUNTEl OTI N NAPAKATW OPICOMEVN TUMIKI METABANTR Z*
aKOAOUBEI TNV TUMIKA KAVOVIKN, TIG NIBavoTnTeG TNG onoiag yvwpiloupe NARPWS apou
TNV €xouv nivakonolifoel ol Gauss-Laplace kal enopevwe pnopoupe eUkoAa va KAVOUUE
EKTIMNOEIC.

ﬂﬁ,z(g, )

(c/)

Z:\k

(7.6)

Katw ano Tig npoUnoBEoelg Tou KEVTPIKOU oplakoU BewpraToc.

EvTouToig, ag onueiwBei OTI O0Tav n nAnBucoupiakn diakupavon eival ayvwoTtn Kdal
deiyyatoAnnToUhe ano «uikpd», OnA. MNenepacpeévo NANBUOHO, TOTE N KATAVOWN
delypaToAnyiag Tou péoou eival ayvwoTtn SnA. dev PNOPOUHE va KAVOUME EKTIMATEIG
yla TNV AyvwoTn NANBUOHIAKA NApPAUETPO W ME BAon TNV TIMA TG ekTIMATPIag (X ),
NG dlaklpavong (o2 1 s2) kai To pikpd (N<30) / peyaho (n>30) péyebog Tou Tuxaiou
deiypaToc.

Me Baon Aoindv TIG YVWOTEG MEPINTWOEIG KATAVOUWY JElyHaToANWiag, ol BewpnTIKEG
KATAVOMEG MIBavoTNTAg Mou XPNOIMOMOIOUME Yid Tn OTATIOTIKA CuunepacuartoAloyia
(KAQOIKN MApapeTpIKn OTATIOTIKN €naywyn) yia Tov nAnBuopiakd péco divovTal aTov
napakdtw e&iocou NoAU onuavTiko Mivaka.

MNivakag 7.4 Tumiki kavovikn kai t-student o1 OewpnTikéG KATAVOHEG yia TIG
YVWOTEG oTaﬂcnméq TOV Karqyopd)v_ §s|yparc_>)\mpia_g Tou Héoou (X)

o2 I'vooti AveoeTn
Kor.ITin8. n=30 n<30
Onolocdimots - X _X-u ATupulETPIKY)
k= - TH = e
*= '7 Z(0) |z*= y 2(0.) 50
n n
Ansipog A RISl o
Kavovikog e V-J_ DB s %f_ = clbl £* = E bonyy
n n 5
T
Ilsnspocpévog T
Kovovikég | z# = z—,u_ ~ Z(0D) E B
||D_ N—n
n N-1

Mapadsiypa 7.7
OpKkwTOG EAeyKTNC Yia Tov €Aeyxo Twv 1.000 €I0NPpaKTEWV AOyaplaoP®V €Tdlpeiac Pe

W=298€ kal 0=54€ emAéyel Tuxaio dgiypa n=36 TIgoAoyiwv. ZnTouvTal ol meavoTnTeG:
a) P(X <280) B) P(X >320) kai y) P(274<.X <320).
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Anavrnon:

ApoU gival yvwoTn n nAnbuopiakr diakupavon (s2) yvwpiloude OTI N eKTIUATPIA (E’)
= vy
TOU PECOU akoAouBei Tnv kavovikn, i £ ~ A(L,—7. Apa,
#

E(X)=p =298 evod To TUNIKO 0paAua Tou péoou Ba eivar:

0nou o eival N TUMIKR anOKAION TNG KATAVOUNG SelyaToANyiag Tou HECOU nou ovopdageTal

TUNIKO OQAAPA Tou PECOU. To TUMIKO oPAApa Ba ypa@oTav S- £dv n diakuuavaon Tou
nAnBuopoU ATav dyvwaTn Kai XpnoiygonoloUodue otn B€on T5. = g _ _c

R

EKTIMATPIA TNG, TN OEIYUATIKN TUMIKA anokAion:

a)

1 = =
. . . 6z= L& -5 ,
OnA. unapxel 22,8% mbavoTnTa n ONUEIaKn €K1 #—15 HECOU M ONwWG
auTh ekopaletal and To deivuaTiko A va divel Leon axld €I0TIPAKTEWV WIKOOTEPN and
28 _ _ K- 280-293%
PlA <280 |L=298,0, =91 =F( < =Pz «-2)=10,228
B) o
' - Tp 9

= P(z »2.44) = Plz « -2.44) = 0,0073

OnA. unapxel 0,73% niBavoTnTa n OQUEIAKN €KTIUNON TOU NANBUOHIAKOU PETOU K ONWG
auTr) ekppaletal anod To deiyuaTikd X va divel péon afia eionpakTéwv peyailuTepn anod
320€

V) PMSFe320|u=2980,=9 =P e FataTh i cpasy
Cg Cx
g Fime 2298 o Bou 320-28
Cyp 9 Oy

dnA. undapxer 98,9% niBavoTnNTa n ONYEIKN EKTIUNGN TOU NANBUCHIAKOU WECOU [ ONWG
auTn ekppaleTal anod To SelypaTikd <& va Sivel péon afia €1I0MpakTéwV OTO SIACTNHA
(274, 320)€.

7.3.3 Avaykaia napévOeon. AsiypatoAnwia and KAvovikoug nAnBugpouc:
BagIikEG £VVOIEC TWV KATAVOU®MV xz, t-Student, ka1 F

'Eotw X(i), i=1,2,...,v aveEapTnTeC TUXAieC UETABANTEG, 01 onoieg OAeC akoAouBoUv Tnv
TUNIKA Kavovikn, dnA. X(i) ~N(0,1). Edv ndpoupe To ABPOICHA TWV TETPAYWVWV TOUG,
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TOTE N véa PeTaBANTA, €0T® X=X(1)2+X(2)%+..... +X(v)% dev akoAouBei TNV TUMIKNA
kavovikf aAAd Tn Aeyopevn X2 1) vOHo Tou Pearson katavour ni8avoTnTac, n onoia eivai
EI5IKI’]| nepinTwon Tng Fapua (M) ouvdptnong nukvoTNTag NIBavoTNTag Kai EXel TNV €EN1G
Hopon:

1 o P
_ = m—x 2 = 2, Mok X = 0
F@=4 2T/ 2) (7.7)

=0 .o x =0

E(X)=v ka1 Var(X)=2v, ev® n pop®n TnG x> eEaptaTar and Touc Badbuolc eheubepiag v. Ol
Babuoi eAeubepiag ek@palouv TIC NPAyHaTika aveEapTnTeG NApATNPAOEIC YIA TIG OMOIEC
unoAoyioTnke n undéwn ocuvapTtnon méavoTnTac. Edv yia napdadeiypya undapyel €0Tw Hia,
aKOWad KAl YPAUHIKN, OXEON HETAEU TOUG, TOTE AEUE OTI €XOUME V-1 BaBuoucg aveEdpTnTwyV
Tuxdiwv peTaBAnTwv-napatnpnocwyv orn 81d0son pag. 'ETol, n.x. oTn ouvapTnon Tng
dlakupavong (s§f ) xpnoiygonolgitar n Tiur Tou pecou (A ) mou eival ypappikn ouvaptnon
TWV TIHOV TNG TuXaiag peTaBAnTAG X. Enopévwg otn deiyparikn diakUpavaon, €XoUupe v-1
BaBuolg eAeubepiag, kal akpIBWG Y1’ auTOV Tov AOYO YIa va €ival auepOANNTN EKTIUATPIA
(s?), TG AyvwoTnc nAnduopiaknc (02) unoAoyileTal pe napovopaoTr (n-1).

H ouvapTtnon mBavoTnTag Tne X2 yia opiouévouc Badpouc eAeuBepiac éxel nivakonoindei
Kal gival d1aBEaiun €iTe 0TA OTATIOTIKA €YXEIPIdIa €iTE 0TA OXETIKA AoYIOUIKA. =Ta BiBAia
OTATIOTIKAC 01 MVAKES TNG X2 0TO KUPIO OOMA TOUC SiVOUV TIC KPIOIHES TIHEC X2 ndvw and
TIG OMOIEC UNApxel N MBavoTnNTa nou JiveTal oTnV NPpWTN YPauurn Tou Mivaka yia Toug
dedopévoug Babuolc eAeuBepiag nou avaypdagovTal oTnv NpwTn oTNAN. Eniong, akoua
kal To MS-Excel £€xel dU0 OUVAPTAOEIG, APEVOC, YIA TOV UMOAOYIOHO TV NiBavoTATWV
KAT®W anod TNV KapnuAn X2, He dedopévouc Toug Babuouc eAeuBepiac kal TV TIPA TS X
navw ano Tnv onoia undapyel N unown NIBavoTnNTa eU@AvIons, Kal apeTEPOU, TO AVTIOETO,
ONnA. yia dedopévoug Babuoucg eAeuBepiag ol onoiol 0pifoUV OUYKEKPIPEVN KABE Qopda
kapnUAn, Kai a@polaTikh NBavoTnTa Sivel TNV Kpioiun TIHA X2.

STO NApakATw napddsiyya KAAgiTal o avayvwoTrng va enifeBaiwoel TIG MBavoTnTeS N
avTioTPOQa TIC KPIGINES TIHEC X2 YIa TNV EUNEdWON TNC XPAONC TOU OXETIKOU nivaka.
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Mapadeiypa 7.8

Na unoAoyioeTe TIC MIBAVOTNTEG f(]f), yia v BaBuoug eAeubepiac:

a) P(1s 17,53, B) P(xd »18.31), v) Py »14,34),

8) P(y3, = 43,77, €) P(1% »32,36).

Eniong va Bpeite TIG avwTATEG TIMEG j{f yld TIG OMoieg 10XUOUV Ol NapakaTw

moeavoTnTeG:

oT) P(Iﬁ] - Ifn_n,nl:' =0,01,0) P(Iﬁﬁ > Igﬁ_ﬂ,ﬂj) =0,05,n) P(Iﬁu > Ign_u,m:' =0,10,

8) P(¥ay > i ogrs) = 0,975, 1) PLA3s > Tas es) = 0,95

Anavrnon:

o) Ply: »17,531=0,025, PB) P(y, »18,30=0,05, ) Py »14,39 =050,
8 Pyl =437 =0,05, &) Plyh, »32,36)=0,975

ot) Py, »76,15)=0,01, & Pl »38,8% =005,

1 Py, =28.41=010,  8) Py, »3,25)=0,975,

) Pl =7,260=0,95

Av dU0 TuXaiec HeETABANTEG X Kal Y £XOUV N NPWTN TNV TUNONOINKEVN KAVOVIKN ouvAapTnon
. . 2., . .
mlavoTnTag kai n deuTeEPN TNV :![3 »ONA. X~N(0,1) kar Y~} “TOTE N NnapakdTw PeTaBAnTn

nou NpokUNTEl anod auTeg akoAouBei Tnv t-Student, yvwoTn katavour méavoTnTag, e v
BaBuoug eAeuBepiac. Me dAAa Adyia:

=4,
[

NE

(7.8)

X(= &}~N(U,1} Ko Fi=

70

(n=1 &

2
O_'g )HI«-
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H kaTavoun auTn avakaAUu@enke and Tov AyyAo otaTioTikd W.S.Gosset To 1908 kal €xel
NOAU PEYAAN XpNOILOTNTA O MOAAEG NEPINTWOEIG OMOU delyUaTOANATOUHE and Kavoviko
r kab’ unoBeon kavovikd NANBUGHO aAAd OeV EXOULE TNV «MOAUTEAEIO» XPHONG HEYAAWV
delynaTwy, dnA. pe n<30.

H popen Tng t-student €ival CUUPETPIKA WG NPog TNV TIWA t=0 kai To ypa®nua Tng
npoadiopileTal NARPWC HOVO and TNV NAPAPETPO TWV BabBuwyv eAeubepiag v.

XapakTnploTiko TG t-student €ival oTI auTr npooeyyidel TNV TUNOMOINKEVN KAVOVIKA
[N(0,1)] 600 To pEyeBOC ToU deiyPaToG auEavel, KAl CUYKeKpIYEva yia v(=n-1)>30.

'Onw¢ Kal oTnVv nepinTwon Tng ouvapTnong ]'j, €10l kar €dw oTnv t-student, yia
oplouEvoug BaBuoug eAeuBepiag (£,) auth €xel mivakonoin®ei kai eivar diaBeaoiun eite
OTd OTATIOTIKA €yXEIpidia €iTE OTA OXETIKA AOYIOMIKA. 2Ta BIBAia OTATIOTIKAG Ol NIVAKEG
G (£.) oTo KUpIO oA Toug oUVABWG divouv TIG KPITINEG TINEG &, . 6nou a diverar and
v mbavortnta F{|; |=1,8%3), dnA. ndvw and TIG onoieg OTIG OUPEG TNG OUUMETPIKNAG

QUTAG KATavoung undapxel n méavoTnTa a/2. H abpoiaTikn auth méavoTnTa diveral aTnyv
npwTN Ypauun Tou Mivaka, evw oTnv npwTtn oTHAN avaypagovTal ol Babuoi eAsubepiag.

Mpo®avag KABE ypapur avTioTolxei o€ JIaPOPETIKA KapnuAn &, .

Eniong, akopa kai To MS-Excel €xel dU0 ouUVAPTAOEIG, APEVOG, YId TOV UNOAOYIOHO TWV
MmeéavoTATwV KATw and TNv KapnuAn £, , Kal aQeTEPOU, To avTiBeTo, SnA. yia dedopEvVoUG
BaBuoug eAeubepiac ol onoiol 0pifoUV CUYKEKPIKEVN KABE QOpda KAPNUAN, Kal abpoiaTiki
méavoTnTa a divel TNV Kpioipn Tipn £, .

Mapadeiypa 7.9

Na unoAoyioeTe TIG mBavoTNTEG f(£, ), Yia v BaBuoug eAeubepiag:

a) (|, |=1,895), B) Pty »0,697), V) Pley < 2,056)..

Eniong va BpeiTe TIG KPITIKEG TIWEG £, . YIO TIG OMOIEG I0XUOUV Ol NAPAKAT® MIBAvOTNTEG:

8) Pl =ty an) =010, &) Flhs =5 g05) =005, 0T) Pley; <iys ) = 0,01.

Anavrnon:
a) Fil & [=1,825 = 0,10, dnA. unapxel mbavoTnTa oUVOAIkd 10% OTIG 2 OUPEG TNG £

oTo JIKATAANKTO Oplo |1,895]| kal KATw and TNV KAaunuAn J ),

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ

129


Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

EvaAAakTIKG HnopoUpe va ypaWoupE:
F=1895 «f <1.835)=0.90 & Flf <-1895«m £ = 18%51=0.10

B) £ty »0,697)=0,25,
Y) Pliy < 2,056)= 0,025
8) ty 010 =1.812: P(,,[>1,812) = 0,10,

€) b pos = L7330 Pl »1,753)=0,03,

oT) Iy g =485 Pl <-2,485)=0,01, dnA. n povokaTaAnkTn KATW KPITIKNA
TIUA ™G Zxs pp1, VIO va aprvel kATw and autrv povo To 1% Tou guPadol otnv apioTepd
oupda uno TNV £y npénel va eival n -2,485.

Eniong noAU xpnoiun katavoun niBavoTnTag oTIG EQApHOYEG Kal 1d1aiTepa oTnv avaiuon

dlakupavong, ival n karavopun F nou opileTal wg o Adyog dUo dAAWV KATavouwV ]:f . Mo
OUYKeKpIPEVa anodeikvUETal To akoAouBo Bswpnpa:

Av Y(1) kar Y(2) douo astaanqu TuxaieG HETABANTEG PE v, Kai v, avTioToixa, Baduoug
€AeuBepiag, TOTE n Tuxaia PETABANTR nMou oxnuaTideTal (oq AOyoc¢ Toug, dlaipePEVOG HE

TOUG avTioToixoug Babuoug eAeubepiag os kABe pia, akoAouBei Tnv F pe Vv, Kaiv, n F(v )

OnA.
X(y
W
F=—tr L. F ]
j{(gy (20 (7.9)
My
2

XM ~1) v X(2~

'ONw¢ Kal oTnV nepinTwon Twv dUo Napandavw cuvapTAOEWY IE Kal £, €701 Kal €3G OTNV
F(”_}, yia opiopévoug Babpoug eAeuBepiag apiBunTi kal napovopaoTh (v, v?) auTh

€xel mivakonoin®ei kai givar d1aB&aiun, ouvnNOWG YIa avwTaTeG KPIiOIPEG TIMEG 0 a=5% N
a=1%, €iTe oTa OTATIOTIKA €yXEIPidIa €iTE OTA OXETIKA AOYIOHIKA.

>7a BiIBAia OTATIOTIKAG Ol NiVAKEG TNG F,:vm_} 0TO KUPIO OWHA TOUG OUVNBwG divouv Tig
avOTATEGKPIOINEGTINEG ., . 12,0M0UABIVETAIANOTAVMIBAVOTNTA PlE o PR na) = &
, OnA. navw and TI¢ onoieg otn d€€Id oupd TNG KATAVOUNAG u-ndapxel n mbavoTnta a. Ol

BaBuoi eAeuBepiag Tou apiBuNTh divovTal oTnVv NPWTN YPauurn Tou [ivaka, evw oTnv
npwTN oTAAN avaypagovTal ol Babuoi eEAeuBepiag Tou NapovouaaoTr).

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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Eniong, akdua kar To MS-Excel €xel dUo ouvapThoEIG, aPevog, Yid TOV UNOAOYIOUO TwV
nibavotATwy [FDIST(X,df1,df2)] kaTw and Tnv kapnuAn Eévhm Kal aETEPOU, TO AVTIOETO
[FINV(prob.,df ,df,)], dnA. yia dedopévoug BaBuoug eAeuBepiag ol onoiol opiGouv
OUYKEKPIMEVN KABE popd KAPnUAn, kal aBpoloTikh mlavoTnTa a divel TNV Kpioiun TN

[y i -

Mapadeiypa 7.10

Na unoAoyigeTe TIG MBAvOTNTEG FiR B
RER

) P(Fry >2.5) 0 B) PR >2.5), V) P(Fgp, »0,75)-

Eniong va BpeiTe TIG HOVOKATAANKTEG NPOG TA NAVW KPITIKEG TIMEG FM wia Y10 TIG onoieg
1IoxUoUV 0ol NapakdTw meavoTnTeg: T
0) Flfisas > Fsaspas) = 0,03, €) P(Fy g0 > By gyop) = 0,01,

oT) FlFye = fyaops) = 0,025,

Anavrnon:
a) P(Fi-uﬂﬁ =2,5)=0,1094 , dnA. unapxel niBavoTnTa 10,94% Tuxaia va gival yeyaAuTepn
ano TNV KPioiun TIUnN TG F@,m}.u,mg-@ =25=2,5

B) (B gy =2,5)=0,1955, V) P(F,,. =0,75)=0,6434 .

6) F(s.ls,u.us;.

£T0I WOTE NAVW anod TNV TIMA AUTR KAl KATw ano Tnv unoyn F(S 15 KaunUAn va unapxel

5% mBavornTta (gupadov) ival n Tipn 2,90.
€) Fangpam = 7,23 P(Fy g > 7,25 =0,01

OT) Fyponss =4 05 P(Fipy g > 4,05)=0,025 .

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ

=2 90 P(Ffilﬂ = 2,907 =0,05, dnA. TO HOVOKATAANKTO NAvw 6pIo TNG F(ilﬁil‘
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Katavopr dsiypatoAnwiag Tng TUMKAG anokAiong (s)) €ival n KaTavoun TV OXETIKWV
OUXVOTNTWV TWV TUMIK®V ANOKAICEWV (si, i=1,2,...,k) k 1copeyebwv delyudTwv peyeboug
(n), Ta onoia eAf@Onoav pe Tuxaia deiypatoAnwia, and nAnBuopud peyédoug N yia Tnv
Tuxaia geTaBAnT X.

H pop®n auTng TNG KATAvoung €EaptdaTal kal €dw and Tnv KaTtavopn Tou nAnBucuou,
av gival yvwoTA f dyvwoTtn n nAnBucpiakn diakUupavon (o?) kai and To péyeboc Tou
deiypaTog (n).

Ol YVWOTEG BewpnTIKEG KATAVOHUEG MIBavoTnTag (TUmikn Kavovikr kal student-t) nou
akoAouBei n oTaTIoTIKR TNG TUNIKNG andkAiong (s), divovTal oTov NapakdTw CUVOMTIKO

Mivaka.
KaTtavopég deiypatoAnyiag Tunikng anokAiong.
2
o
Karave -
ITh.n) B Gpov Tveemi Arvarery
g~ Nz, i) =
2
Ilemspocpivog e
Koavovikig % = = Y~ Z{0,1)
/1,}'2?2
g~f, w=in-11=
Amsrpog . s-c,
Kovowvikog (= ; 2?2) ~,
My- ArvoeT
Kovovucog s)

‘Onou o, kaB’ unoBeon yvwoTr NANBUGHIAKR TUMIKN ANOKAION.
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Mapadeiypa 7.10

Na ekTiunBei pe mBavoTnTa 75% TO didoTnUa oTo onoio Ba BpiokeTal N NANBUGCUIAKD
TUNIKA anodkAion (| HEOn anokAlon TETPAYWVOU) TOU XpOVoU OAOKARPWONG OPICHEVNG
napaywylikng diadikaciag, n onoia €k KATAOKEUNG akoAouBei kavovikd vopo e pego 200
AenTa kar diakupavon 64 Aentd, dnA. X~N(200, 64). H deiypatoAnyia €yive pe deiypa
HeyEBoug n=50 wpwv Kal Edwoe s=6,5 AenTad.

Anavrnon:

Agdopévou OTI To PEyeBog Tou deiypaTog eival peyalo n katavopun delypdatoAnwiag tng
TUMIKAC aNOKAIGNG aKOAOUBET TV TUMIKFA KAVOVIKN, PE HECO O Kal SiakUupavon 2/2n SnA.:
2

S~M(G,§_):~z‘(s )~
M
i

Uno TNV TUMIKA KAVoVIKA KAunUAn JE TIG YVWOTEC MBavoTnTeg, dnA. anod Tnv méavoTnTa:

§—0
7

e
A@oU Aoinov lzy5l = 1,15, 0=8, n=50, 6a EXOUME:

P(6,5—],15-L T 2h 5+115-L)=U,?5

J2 50 T 2050

5,08 < g7 42

>71a 75 and 1a 100 deiypaTa avapévoupe n NANBUOHIAKN TUNIK andokAion (o) va nepiEXeTal
o€ diaoTna 6NwWg To NAPAnavw.

Pl-z , <Z*%<z,)=075 dnov Z' =

7Z.3.5 Kartavoun <l ToANWiac T vaAovyi

H deiypaTikn avaAoyia (p) ival n meavoTnTa «EMTUXIAG» O£ N OIWVUUIKEG 60K|u£q To
npoBAnua yia T AUCN TOu onoiou svélacpspopams oTn JIWVUMIKA KaTavopn nTav n
nibavoTnTa yia Tov CIpIBlJO TWV eNITUXIOV X O N enavalfyelg Tou neipapaTog Bernoulli,
OnA. yia mBavoTtnTeg onwg f(x)=P(X=x).

AVTiesTa, av svélacpspbpams MOVOo yia ™y avaloyia p kal Oxl yia TIG mBavoTnTEg
f(x), TO6TE €av ano Tuxaia 6s|ypaTo)\nL|J|a napoupe OAa Ta duvaTd ICOPEYEDN 5EIY|JGTO
(peyseouq n) kai yia KGBe éva and auta lll'lﬂ)\OYIGOUIJE Kal KaTaypAaWoUHE O KATAvoun
OXETIKOV OUXVOTATWV TIG «enITuXieg» B (=xfn (=x/n, avaloyia i nooootd deiypaTtog),

auTn ouvioTd TNV KaTtavoun delyhdaToAnwiag Tou noooaTou 1 avaAoyiac.
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O MECOG TNG KATAVOMNG AUTAG, anod Tn SIWVUHIKN Yvwpiloupe oTI €ival E( #)=P n dyvwaoTn

PO

nAnBuopiakn avaloyia r noocooTd, evw n dlakUupavaor Tng €ival Var(ﬁ)=g§ = ,

onou To dIWVUMIKO Q=1-P. H TunIikn andkAion Tng diakUpavong AauTng, €ival To TUMNIKO
F.
o@AAPa TNG KaTavoung delyyatoAnwiag Tng avaloyiag, (oy = —Q ).
V =

H kaTavoun niavotnTag Tou # yia peydAa dsiyuaTa €ival n kavovikn onwc gpaiveral kal
oToV NapakdaTw nivaka.

Nivakac 7.6 Karavoupég dsiyparoAnyiag avaAoyiag  nogooTou.

Méyzlog
Asziypotog
() Meydko Mucpo
sz 30 s <30
Eozov.IDmA.
Avevupueog . PQ Sevanpiid e Mo
p~NE, ?) = wo AR oweg (mivekeg
A ~Bln P SOV LT )
i e WO
s [Pl
2

H katavoun dsiypaToAnwiag Tou nmocooToU €Xel MOAAEG EPAPHOYEC M.X. OTIG EPEUVECQ
ayopdg npoidvTwVv-unnpeciwv, oTiG dNHOCKOMNTEIG KOIVIG YVWOHNG, OTOV EAEYX0 MNOIOTNTAG
napaywyng K.Am.
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¥ EknaideuTtikn EvoTnra

e Exkmiunmikn kai KAaoikoi Mapaperpikoi ‘EAgyxol ZTATIOTIK®OV YNOOECEWV

Me Tnv uAonoinon Tou padnoliakoU avTIKEINEVOU, 0 KaBEvag and TouG CUUUETEXOVTEG Ba
unopsi:

Na kaTavoei BacikEG EVVOIEG OTOUG EAEYXOUG UMOBETEWV.
Na diakpivel Ta d1aPopa €idn EAEYXOU UNOBETEWV.

Na katavoei Tnv €vvola aTaTIoTIKN CNUavTikoTNTa.

Na epunvelel Ta diaoTnPATa gPnicTooUvVnG.

Na epappolel t-test.

>Suveéneia (Consistency)
ApepoAnuia (Unbiasedness)
AnoTeAeopaTikotnTa (Efficiency)
Enapkeia (Sufficiency)

STATIOTIKN ZuvapTtnaon EAEyxou
Meploxn Anoppiwng-Kpigiyo Znueio
AaBog Tunou 1

AaBog Tunou 2

Ioxug (1-B)

TEYXOZ ME YAIKO NEPAITEPQ EMBAGYNZHZ BEH
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8.1 Eicaywyn

H oTaTioTik) oupnepaouaToAoyia (statistical inference) oAokAnpwveTtal o dUo oTadia.
To NpWTO aPopda OTNV EKTIKNNGN TNG HOPPNG Tou NANBUCHOU, HECW TWV NAPAUETPWY MOU
Tov XapakTnpifouv, Kal To deUTEPO OTOV EAEYXO OTATIOTIKWV UNOBECEWYV YIaA TIG AYVWOTEG
auTEG NANBUCWIAKEG NAPAPETPOUC.

Ta ocupnepaoparta kal Twv duo oTadiwv BacifovTal oTnV avaAuon Tou Tuxaiou dgiypaTog
nou PeAeTape. Xwpic Tuxaio deiyha, Je TN OTATIOTIKNA €vvold TOU OPOU Mou neplypayaye
OTO nponyoupevo KepdAalo, kapia enaywyn dev ival e@ikTh. H yevikeuon (enaywyn)
TWV CUPNEPACHATWY TOU JEiyNaTog, HECW TWV TIHWV MOU NAipvVOUUE ano TIG OTATIOTIKEG
Tou (Mn.X. M€0o, diakUpavon, TUMIKR anokAion, avaAoyia K.Am.), ol Onoieg €ival EKTINNCEIG
TWV AYVWOTwV NANBUOHIGKWV TIHWV TwV NApaueTpwy, dev eival duvath av To deiyua
dev €ival Tuxaio. Movo TOTE pnopei va xpnoigonoindei To KUPIO OWUA TNG OTATIOTIKNG
Bewpiag, dnA. n mBavoBewpia kal ol KATAVONEG delyPaToANWiag, yia va enayayoulE Tad
OUMMEPAOHATA TOU TuXaiou (kal akpiBwg ylI' auTd avTiNnpoowrneUTIKOU) dgiydaTog oTo
YEVVATOPA NANBUCHO Tou.

H Bswpia TnG ekTiunoNng, TNV KAACIKN ENAYWYIKA OTATIOTIKN peBodoAoyia, Xpnoiponolei
TIG MANPOQOPIEC TOU TuXdiou OeiyaTOC WE OKOMO va UMoAoyigsl o 0poug niBavoTnTag,
ONA. va eKTINNOEl, TNV AyvwoTn NANBUOHIAKN NApPAUETPO, €ITE WG MEHOVWUEVN TIWA,
ondTe MIAGUE yia onpelakn ekTipnon (point estimation), €iTe, ouvnBeaTepa o€ diaoTnua TO
ornoio ePnIOTEUOPACTE PE OpIOUEVN MBavoTnTa eNaAfBeuoNnG, OoNOTE PIAGUE YA EKTIMNON
dlaoTnuartog epnmoToouvng (interval estimation).

H Bewpia Tou eAéyxou unoBeoswv (hypothesis testing), oTnv idia kAaoikn pebodoAoyia
(6nou dnA. Ta oupnepAcpaTa yia Tov AyvwoTo NANBuouo npoépxovTal pHOvo ano TIG
nAnpogopieg Tou Tuxaiou OeiypaTtog), okonelel oTov idI0 HE TNV EKTIUNTIKA OTOXO,
B£TOVTAC OPWC DIAPOPETIKA TO NPOBANHA TNG €€akpiBwong TG HOPPNG Tou NANBUCHOoU.
Evw OnA. oTnv ekTINNTIKA Bswpia npoonaboUpe va €VTONIOOUME TNV «KAAUTEPN» TIUA
r d1aoTnua TIH®WV, HECA OTO OMoio AVAUEVOUHE HE opliopevn niBavoTnTa va BpiokeTal n
aAnBivr) aAAa ayvwaoTn TIFA TNG NAapapeTPoU Tou NANBUCHOU nou Tov XapakTnpilel, aTov
ENEYXO TWV OTATIOTIKWV UNOBETEWV €EETACOUKE AV NPENEl va PNV anodexBoUpe pia TN
r diaoTnua TG ayvwaoTng NANBUCOHIaKNG napapéTpou. AuTo PAAioTa nou ival 1Idiaitepa
oNMavTIKO va £XOUME KaTavonoel oTn Bewpia Tou KAAOIKOU NApAPeTPIKOU €eAEYXOU
OTATIOTIKWV UNOBETEWV €ival OTI TEAIKWG EAEYXOUNE AV «TO TUXaio dgiypa pPag npogpyeTal
ano Tov NANBUOPO ano Tov onoio NICTEUOUNE OTI TO AVTANOANE®;

Ta enodpeva dUO TUNHATA €ival APIEPWHPEVA OTNV EKTIMNTIKNA, NAPABETOVTAC ONWG HEXPI
TWPA, OTOIXEId OTATIOTIKNG Bewpiag kal divovTag EP@acn OTIG EPAPHOYEG, EVW TO
TeAeuTaio, oTnv idia AOYIKA AQIEPWVETAI OTOV KAQOIKO NMAPAUETPIKO EAEYXO OTATIOTIKWV
UNoBECEWV.

8.2 EKTINNTEG KAl HEO0JOI EKTIMNONG

8.2.1 EKTIUNTEG KAl I810TNTEC TOUG

'HOn and Tnv péXpl Twpa napouciacn MNpPeEnel va €xel Yivel 0aQng, OTOV MPOCEKTIKO
avayvwaoTn, N onNUavTikn O1akpion HETAEU EKTIUNTA N EKTIMNTPIAG (estimator) r) oTaTIoTIKNAG
ouvapTnong, anod Tn Hia PEPIA, Kai ekTipnong (estimation), and Tnv AAAn. EKTIUNTAG Tou
nAnbuouiakoU PEooU [ €ival, yia napadelypa, o deIyHaTikog ¥ 1 avTioToixa eKTIUATPIA

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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TNG NANBUGHIAKAC SIaKUPAVONG G2 WMOPEL va €ival n delyHaTikn s2. SNUEIOOTE eNioNc T
diakpion oTn ypa®n, avaueoa oTIC NapapeTpouc Tou NAnBuouoU nou cupPoAilovTal pe
€AANVIKA YpAPNATA, KAl TIG OTATIOTIKEG TOU JEiyNATOC, Ol OMOoieg YyPAPOVTdl PE AATIVIKA
ypauuara.

M'vwpiCoupe NA€ovV OTI TO XAPAKTNPIOTIKO TOU OTATIOTIKOU NANBUOHOU, TO OMoio pag
evdlapEpel, To oUPPBOAICoupe Pe TNV Tuxaia peTaBAnTh, €oTw, X. H mbavoBewpnTikn
OUMNEPIPOPA TNG X MEPIVPA®ETAl ano Tn ouvapTtnon meéavotnTdg Tng, €oTw, f(X)
N avaAuTikoTeEpa f(x;@j.:l,j:]_,z,__,j:, OUMBOAIOHOG mou  Tovilel OTI n  unown
ni6avoBewpnTikr katavoun Tng X npoadiopileTal NARpw¢ and TIG j napapérpoug O(j).
'ETol, yia napdadeiypa yia dia kavovikn f Gauss-Laplace X 6a ypagape f(x;@l,@gj
, onou (&) =) kar (&, = chy, n S I-L,OJ]',, a@oU n KavoviKn Neplypa@eral NARPwe
anod To YEoo kai Tn diakuuavon Tne.

To npoBANua AoINOV TNG €KTIINONG, £€0TwW M.X. YIAd TNV TuXaia kavovikn X PeTafAnTh
ME ouvapTtnon mlavoTnTag  f(x; LL,GEII, unopei va TeBei wC €ENG: «anoO OTATIOTIKEG
OUVAaPTAOEIG TWV NapaTnpioswy Tuxaiou deiypaTtocg pey£Boug (n), To onoio avTAnoaTte ano
Tov NAnBuopo J (X [, Uﬁ), va unoAoyioeTe o€ 6poug MBavoTnNTag,dnA. va eKTIUNOETE, TIG
AyVWoTEC NANBUCHIAKEC NAPAPETPOUC TOU PEGOU (W) Kal TNE SIakUPavong (02), ol OMnoieg
Tov neplypdgouv nNAfpwc». Me Bdon Tnv akpifeia (accuracy) TnG yVwong yia TIG TIMEG
TWV NANBUOHIaK®WV NAPAPETPWY (EKTIMNAOEIG), N onoia diveTal og 6poug MBavoTnTag, Ba
gival duvaTtov, va PIANCOUNE YIa TN CUYKEKPIYEVN HOPPN TNG NANBUCHIAKNG KATAVOUNG
(kapnUAN MBavoTNTAC), KAl EMNOPEVWG, VA KAVOUNE NPOBAEWEIC YIA TN YEVIKN CUMMNEPIPOPA
TOU (alvopevou X.

Kata ouvénela, kaTt' apxdg, 1o npoBAnuUa TnG eKTiPnong €oTmidleTal aTnv €mAoyn Tng
«KATAAANANG» OTATIOTIKAG N €KTIUATPIAG, n onoia enavaAapBdavoups eivalr kanoid
ouvapTNon TWV TUXAiWV PETABANTOV-NApatnpiocwy Tou deiypaTtog. 'ETol, 0 €KTINNTAG

(QJ.) TNG avTioTOIXNG AyVwoTnG NANBUCUIaKAG NapapeTpou O(j) NapioTAVETAl YEVIKA WG
ggne:

é:é(xl,xz,...,xx) (8.1)

‘Onou n To péyedog Tou Tuxaiou deiyparog yia Tn X pe Tipeg (x;), i=1,2,3,...n.
To ndoo KAAOG ival 0 EKTIMNTAC (E'J,-]I yla va pag dwoel «akpifhi» ekTipnon Tng dyvwaoTtng

NANBUOUIAKNAG NAPApPETPOU, €pappolovTag NAvw TOU TNG TUXAiEG NapaTnphoelG Tou
deiynaTog, Kal JAAIoTa eKTIUNON, EITE oNUEIaKn ONA. OUYKEKPIMEVN TIUR, €iTE, o€ d1A0TNHA,
TO OMOoIo MPIV TNV EKTIKUNON, EMNICTEUOUACTE UE OPICHEVN MBavoTnTa, e€aptaral anod TIg
1016TNTEG Nou Tov XapakTnpiouv. Me aAAa Aoyia, Ta KpITAPIA ENIAOYNG EKTIUNTWYV, ETOI
WOTE va NETUXOUME TN MEYIOTN MOIOTNTA TWV EKTIMACEWV AVAPEPOVTAl OTIG EMBUPNTEG
1010TNTEG MOU QUTOI MPEMEl va €XOUV.

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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O1 1010TNTEG auTeg dlakpivovTal yia PIKpA Kal yia peyaha deiypaTta, evw eKeivol ol
EKTIMNTEG NMoU TIG £xouv ovopddlovTal dpioTtol (best estimators) apol 0dnyoUv o€ ApIOTEG
EKTIUAOEIC. Me anAf avagopd Toug® napakaTw, ol IBI0TNTEG, O WIKPA deiyparta, mou
npénel va €xel KANolog eKTINNTAG YIA va XapakTnpIoTEl ApIoToG €ival: a) n apgepoAnyia,
B) N anNoTEAECNATIKOTNTA KAl Y) N ENAPKEIQ.

e O skTiunTAG B eival apepdANnTOG TNG AyvwoTnG NANBUOUIAKNAG Napauérpou © €av
N NPoodOKWHEVN TIUR TOU €ival ion PE TNV NAPAPETPO. SUMBOAIKA YPAQOUME Yid TNV

1016TNTa TNG apepoAnyiag (unbiasedness) Tou &, yevikd wg €ENG:

B =6 (8.2)

LEp.op = E(8)-® = B(B-0)
- (8.3)
SO = 6-@

‘Onou:
——— «UEP.OP.» €ival To HepoOANNTIKO oPaApa (bias error) nou opileTal wg n andkAion TNG
avapevopevng TIMNAG TNG EKTIMATPIAC and Tnv avTioTolxn NapaueTpo TNG, Kai

——= «0.0(.» €ival To delydaToAnnTIKO o@dAua (sampling error) nou opileTal wg n
anokAIon TNG EKTIKNONG ano TNV avTioToixn TIMA TNG AyVwoTnNG NApaPeTpou TNG.

Ma napddeiypa, anodeikvUetal OTI, N avapevougvn TIUR TNG KATAVOUNG delypaToAnwiag

. . L . = . _ .
TOoUu pEoou eival o nNAnBucopiakog pecog r E( X =L, onou X=—Z %, . Enopéveg o

1
i
OEIYHATIKOG PECOG  €ival aPePOANNTOG EKTIUNTAG Tou Péoou M. Enmiong, n deiyparikn

diakUpavon s*

TS 12(?% —-Xy* eival apepoOANNTN eKTIUATPI TNG NANBUCHIAKAG 02,
i
evew avTiBeTa dev cupPaivel TO idI0 KAl PE TNV TUMIKM anokAion.

e EvToUTOIC, N apepoAnwia dev apkei anod pdvn TNG yia TNV EMAOYR TOU APICTOU EKTIUNTH.
'Evag apepOANNTOG EKTIMNTAG ME PEYAAn diakUpavon, Kal avTioTpopa, €vag eKTINNTAG
e €AaxioTn dlakupavon dAAd PEPOANNTIKOC, Oev eival emBupntoi. O ouvduaouog
apepoAnuiag kai eAaxioTng diakUupavong Jag odnyei otn 0eUTEPN ONUAVTIKE 1I310TNTA TWV
EKTIUNTWV, TNV anoTeAeopaTikotnTa (efficiency).

9 YnevBupietal 0TI Sev €ival GTOUC GTOXOUC TOU NAPOVTOC N anddeIEn TwV OXECEWY, N 0Moia OPWE
OUVIOTATal OTOUC avayvwaoTeG va OIEPEUVNOEl OTa OXETIKA OTATIOTIKA €yXEIpidid, wG n KaAUTepn
aoknon yia Tnv eunedwon Tng Bewpiag, Xwpig Tnv onoia ol EPAapHoyEG Gavtajouv «UnyXavioTIKESS.
EvOeIkTIKG and auTa Ta eyxeipidia avagépovTal otn BiBAloypagia.
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~

Fevika, opifoOUPE WG anOTEAECUATIKO TOV €KTIUNTR & TNG avTioToixng NANBUCHIAKNG
napaPéTpou ©, €dv PETAEU TWV APEPOANNTWV EXEl TN WIKPOTEPN dlakuuavaon, OnA. av
IKaVOMOIEi TIG OXETEIG:

1) é S P ) BT 4T
2y Var(8) < Var(dh, (8.4)

f
r!wue oxoaor il xo T Mo cope pdil v s

H emAoyn Tou nAgov Cll'lOTE)\EO'lJClTIKOU EKTIMNTNA 1 dpioTou apspo)\nnTou EKTII.II']TI'] (best
unbiased estimator) psoa and To gUVOAO TWV APEPOANNTWV EKTINNTWV Eival npo<paqu
noAU dUokoAn epyacia. O dykoc¢ TnG TeAeuTaiag neplopileTal av €MAEEOUPE aAnNo TOUG
apePOANNTOUG HOVO EKEIVOUG MOU €ival YPAUMIKEG OUVAPTHOEIC TWV NAPATNPNOEWV TOU
deiypaToc. 'EToI @TAVOUUE OTNV £VvOIa TOU APICTOU YPAUMIKOU apepOAnnTou ekTiunTh (best
linear unbiased estimator, ) BLUE) nou €ival ekeivog nou ikavonolei TI¢ npoUnobéoeic,

1:' é Fpespp] o el p e wew
2] 8
3 Var(B) <Var(en,

dxon eromm&? %o L Ao o pE pet L) KT

G e AL T 400

(8.5)

SnUeiwVeTal 0TI NTOAAEG OUVAPTHOEIC TWV DEIVHATIK®V TINWV Xi JnopoUv va npoosyyIoTouvV
YPAMMIKA Kal ENOPEVWG N 1016TNTa BLUE dev gival neplopioTiKn.

e O &eKTIUNTAG 8 eival EMNAPKAG TNG AyvwoTng MANBUCMIaKAC napauéTpou ©, €dv
Xpnoigonoisi OAec TIC OIABECIPEG MAPATNPNOEIC TOU Tuxaiou OsiypatoG. H endpkeia
(sufciency), avaykaia ouvenkn yia Tnv anoTeAeopartikoTNTa, €ival 1316TnTa nou d1aBETEl

n—1

Bl

yia napadeiyya, o deIyPaTIKOC uécog ¥ = lz x;, GANG OXI Kal N dIAUEDOG Me =
n .

TV Kat’ augouoa d1aTagn TAEIVOUNUEVWY NAPATNPFOEWV X;.

EninAgov, o1 1010TNTEG TwV OTATIOTIKWV 1 EKTIUNTPIWV, YId TIC OMOIEC KATA TNV Npoonadeia
KATAOKEUNG TWV KATAVOU®YV JEIYHATOANWIAG TOUG, XpnaoidonoloUhe OAo Kal peyaAUTepa
MEYEBN delyuaTwy, N Me auaTtnpen diatlunwon, To JEyeBoG N Tou TuXaiou OeiyuaTog Teivel
OTO Aneipo, ovopalovTal ACUPNTWTIKEG 1010TNTEG. OI TEAEUTAIEC NPAV To OVOUA TOUG ano
TIG ACUMNTWTIKEG KATAVOMEG OEIYHATOANWIAG TWV EKTIMNTPIWV, Ol OMNOIEG MPOKUMNTOUV anod
TIC oplakeG (marginal) katavoueg Toug, oTav dnA. To PEyeBog Tou deiynaTog Teivel oTo
aneipo. O1 1IB10TNTEG QUTEG €ival @) N aCUPNTWTIKN auepoAnwia, B) n cuvénesia kai y) n
AOUMNTWTIKA anoTeAEoUATIKOTATA.
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® EAv n avapevopevn TIUA TOU EKTIUNTA 8 «BpioKel» TNV AyvwaoTn NANBuUoWIakr NapaPeTpo
0O, kKabwg To PEYEBOC TOU XPNOIMOMOIOUKEVOU TUXAiOU JEIYHATOC OUVEXWG MEYAAWVEI,
TOTE AEPE OTI £xel TNV 1I010TNTA TNG ACUPNTWTIKAG apepoAnwiag (asymptotic unbiasness).
H TeAeuTtaia oupBoAika diveral and Tn oxeon:

lim B(8) = ® (8.6)

M=y

e Suvennc (consistent) ovopdaletal o ekTiUNTAC &, 0 OMoIOC CUYKEVTPWVETAI OAogva
Kal nepPIoCoOTEPO YUPW anod Tnv avtioToixn dyvwoTtn nANBUCoUIaKh NapdPeTpo © 000 TO
HEyeBOG n Tou deiypartog Teivel oTo dneipo. SUPPBOAIKA N €vvold TNG ouveéneiag diveral
ouvnBwWC PE TN XPRon Tou PECOU oPAANATOC TETPpAy®Vou (mean square error, MSE nou
HETPAEI TN dlaonopd TWV EKTIHACEWY YUPpw and Tnv aAnBdivr) napaPeTpo Tou NAnuaopou),

G E8NG:
plim MSEE =0 #
M= . (8_7 )
plim(8) =@
MSE(E) = E(B- o)
K (8.8)
= Far(9) + bias(Q)

‘Onou plimE'ze" gival To 6plo MBavoTNTAGg TOU EKTIUNTA é, OnA. To onueio 8" oo

foard=]

0roio CUYKEVTPWVETAI N KATAVoUn delyhdaToAnyiag Tou 8 otav To MEYEBOC TWV TUXAIWV
delyNATwV TEIVEl OTO Aneipo.

e TEAOC, aoUPNTWTIKA anoTeAeopaTikdc (asymptotic efficient) eival o ekTiunTAg 8 oTav
and OAOUG TOUG CUVENEIG EXEI TN PIKPOTEPN ACUUNTWTIKN diakUuuavaon.

8.2.2 M£603d0I EUPECNG EKTIUNTAOV NANOUCHIOK®OV NAPAPETPWOV

O1 BewpnTIKOI TNG OTATIOTIKAG EMICTAKNG £XOUV avanTUEel PeBOdOUC EUPEDNG EKTINNTWOV,
0l OMoieg XPNOIKOMNOIMVTAG TEXVIKEG BEATIOTOMOINONG METUXAIVOUV va 1KAvonoloUuv TIG
NnepPIoCoOTEPEG (av OXI OAEC) ano TIC NApaAnavw avapepBeioes enNBUPUNTEG TOUG 1010TNTEG.

'ETol dev xpelaleTal nA£ov, yia ouvnen npakTika npoBAANATA, va WYAXVOUUE TOV ApIoTo

apepdANNTo 1 BLUE ekTiunTr nou €ival kKaTtaAAnAog via Tnv €101k nepinTwon TNng
OUMNEPIPOPAC nou eEeTAlOULE.
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O1 KAQOIKEC UEBODOI EUPEDTNG EKTIMNTAV, TOV AYVOOTWV AAAG dAnBIVOV NApaPETPWV TOU
delypatoAnnToUpevou NAnBuopoU, sival Baoika NEVTE:

N HEB0dOC TwV eAaxioTwy TeTpaywvwy (least squares’ method)

n H€Bodo¢ TNG KEYIoTNG mBavogaveiag (maximum likelihood method)

N H€Bodoc¢ Twv ponwv (method of moments)

n W€Bodoc Bayes (Bayesian approach) kai

. N MEBODOC TNG APIOTNG YPAUHIKNG aueEPOANNTNG ekTipnong (best linear unbi-asedness
method).

mhwnNE

AKOPa Kal n anAouoTepn duvaTn napouciacn TnG PeBodoAoyiag TwV TEXVIKOV AUTOV
anaitei d1IaPOPETIKO TPOMO MPOCLYYIONG and auTov TNG EQPAPHOCHEVNG OTATIOTIKAG NMou
£€XoUpE uloBeTnoel oTo BIBAio auTo. O avayvwaoTng nou nBUEl va egBabuvel aTnv NoAu
€vOIaQEPOUCA AUTN OTATIOTIKNA B€wpid, NPOTPENETAI VA HEAETHOEI OXETIKA €yXEIpidia, anod
Ta onoia opiopéva evOEIKTIKA avapépovTal oTn BiIBAIoypagia.

8.3 EKTipnon os diaocTnpa ENNIcTOooUVNG

8.3.1 'Evvoida kai peBodoAoyia KATAOKEUNG SIAOTNHAT®WY EPNNICTOCUVNG

Eav pe Baon TIC napandvw 1IS10TNTEG TWV EKTIMNT®V, enAéEoupe évav B n.x. BLUE, kai
€QAPUOCOUNE O’ AUTOV Ta OTOIXEIa Xi Tuxaiou deiyuaTog PeyeBoug n, TOTE N TIMN NMou
naipvoulue anoTeAEl TN ONUEIAKN €KTIKNON Yia TNV dyvwoTtn aAAd aAnBivry nAnbuaopiakn.
BéBaia, Oev NEPINEVOUME MOTE 1N ONMEIAKN EKTIMNON va <«NETUXE» akpiBwe Tnv
nAnBuopiakn. EvroUTolg, 6nwG oupnepaiveTal eUKOAd ano TIG eNIBUPNTEG 1D10TNTEG TWV
EKTINNTWV MoU £XouV anodeiel o1 OTATIOTIKOAOYO!I KAl avapEPAPE NApaAnavw, n akpipeia
TNG EKTIKNONG Mag 6a au&avel ouvexmc, 000 To PEYEBOC TOU Tuxdiou OeiyddTog €niong
au&avel, dedOPEVNG TNG EMAOYNG «APICTOU» EKTIMNTH.

EmnAéov, otnv npoondbeia pag va EKTIMACOUME TIC AYVWOTEG NAPAMETPOUG MouU
neplypagouv Tn doun Tou NANBuopoU, Pe Baon TNV NANpo@opnaon Tou dsiyuaTog, €ival
NMPOTINOTEPO (aPoU £TOI AUEAVOUE TNV a&lonioTia TNG EKTINNONG) va EMIAEEOUNE EKTIPUNON
o€ 01aoTNHa eunioTooUVNG We npokabopiopévn mbavoTnTa (1-a) ocwoTnG eniAoyng. ‘'Onou
a ekppadel yia goppr Aaboug anogacng.

Edw Aoindv, To npoBAnua pag evroniletal otnv eUpeon Twv opiwv (I, u) Tou diACTANATOG
€0Tw O. Mo ouykekpigéva Ta OUO Opid Mou WAXVOUME Mpéenesl va divovTtal ano Tnv
méavoTnTa:

Ple® ) =1-ge
AGe (u)]=o

(8.9)

'‘Onou 0<a<1 ekppdalel pia yop®n AavBaopévng andgaaong (decision).
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Enopévwg, n (8.9) pag divel Tnv ekTignon og diaoTnpa gpniotoolvng Tng ©, dnA. Ta
opia [l, u], pe mBavoTnTa 1-a. H miBavoTnTa auTr 1-a ovopdadeTal enNinedo €UnioTOoUVNG
(confidence level), evw To CUPNANPWHA TNG @ €ival yvwoTr wg eninedo onuavTikoTnTag
(level of significance).

Ma napadeiypa, edv and Ta OTOIXEId TUXAioU SEiyHATOC UNOAOYICAUE TO HETO <L , eNeIdn
anodeikvUeTal 0TI auTog €ival BLUE ekTIUNTAG TOU AyvwoTou NANBUCHIaKoU W, TOTE N TIPA
Tou OslyuaTIkoU Pag PEoOU, €0TW, Xi anoTeA&l onuElakn eKTiUNON yia TNV avTioToixn
NapaPeTpo Tou NANBUCHOU Y.

H ekTignon os diGoTnPa ePnioTooUvVNG Yia TRV idla NAapdpeTpo U XPNOIKONOIEl, apevog,
TN ONUEIaKN ekTigynon (enopévwe oTnpileTal Navw oTIG 1IB1I0TNTEC TWV EKTIUNTWYV), Kdal
AQETEPOU, TNV KATAVOWUN delyuaToAnwiag Tou PETOU.

Mpé&nel va ToviaTei, 0TI eNeIdf OAEG Ol EKTIMATPIEG €ival CUVAPTAOEIG TUXAIWV HETABANTOV
(X)), gival npoQaveg 0TI Kal auTEC eival TuXaieg HeETaBANTEG. KaTa ouveneia, TOOO N ONUEIaKD

o~

EKTIMNON E!i 000 Kal Ta opia epmoToouvng [, u], €ival eniong Tuxaieg PHeTABANTEG, Ol
onoiec npoadiopifovTal and Tnv katavour delypatoAnwiac Tng . H yvoon TnS KaTavopng
delypaToAnwiag Opwg, pag divel Tn duvaToTnTa va PnopoUpE va npoadiopicoupe To Babud
€UNIOTOOUVNG 1-a TWV OMNOIWV EKTINNOEWY HAc.

MNa va dleukoAUVoUdE TNV napouciacn Tng peBodoloyiag eUpeong Tou dIACTAKATOC
€UNIOTOOUVNG AYVWOTNG NANBUCHIOKNG NapaueTpou, 6a unoBEcoupe Tn ouvnBEoTEPN
nepinTwaon, 0TI dnA. N NAPAPETPOC NMOU PAC EVOIAPEPEI VA EKTINNCOUKE O€ dIAoTNHa €ival
0 MEoOC W. 'EOTw eniong, OTI To PEYEBOC TOU Tuxaiou pag deiypaTtog and Tov Aneipo Kal
KAvovikO NANBUouO nou delypaToAnnToupe sival yeyddo (n>30), evw, €ival yvwoTn Kal
n nAnBuopiakn diakUpavon o2. O1 UNoBEoEIC QUTEC NEPIYPAPOUV TO TUXAIO HAC NEipapa
ME akpiBela, £TO1 WOTE va PHag odnynoouv aTnv KataAAnAn katavoun dsiypaTtoAnwiag nou
NPENEI va XPNOoIUOMNOINOOULE.

To KUpIOTEPO «gpyaAeio» avdAuong mMou Pag NMpoo@EPEl N OTATIOTIKN Bewpia yia va
AUCOUPE TO NPOBANMA TNG €KTiHNONG JIACTANATOG €unioTooUVNG, €ival n yvwon Tng

KATavoung delypuaToAnyiag Tou peEoou X, TOov onoio xpnaiponoloUpue w¢g BLUE ekTiunTn
TOU AyvwaoTou nAnbuaopiakou .

Ztoug Mivakeg 7.3 kal 7.4 _neplypayape TIG dUVATEG MEPINTWOEIG TWV KATAVOU®V

delyyaToAnwiag Tou PECOU A avaloya e Tn MoOp@n Tou yevvhATopa MAnBucouou, Tn

YVWOTH i 0xI NAnBuouiakn diakupaven o2, Kai To Péyeboc Tou TUXaiou pag SeiyparToc.
Enopévwe pe Baon Ta dedopéva Tou NMApOVTOC TUXAiOU MEIPAPATOC KAl T yvwon ano
Toug unown Mivakeg NpokUNTEl OTI €dW EXOUME TNV MEPINTWON 0 JEIYUATIKOG HECOC va
aKOAOUBEI KAvoVIKR HE HEGO Tov NANBuopiakd Y kar diaklpavon o2/n,

OnA. X ~ N(u,i).
e
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KaTa ouveéneia, n Tunonoinuevn JETaBANTN Tou E’, kanola Z* Ba sival npo@avwc Pe anin

avTIkataoTaon oToV TUMIKO WETACXNMATIONO A-H n Z*Eﬂuz(o, T, OnA. n
)

G (o/ ¥

oxeon (7.6).

H TeAeuTaia auTh guvapTtnon BAEnoupe OTI nepiAapPavel T600 nAnpopopnon and To
deiypa pac (X, n) i diabéoipn (02), 600 kai TN InToUHEVN AyvwoTn NANBUCHIAKN
NapapeTpo W.

AuTnv Tn ouvaptnon (7.6) av avTikataoTAoouue oTo didoTnua gunioToouvng (8.9) nou
anoTeAei To yeviko kavova, 8a BpoUpe To {nToUpevo diIdoTnUa EUNICTOoUVNG YId TO HECO
M. AvaAuTikdTepa Ba €XOUE:

* Pls@su)=l-a=Pl-z,52 Sz ) =1-a= P(-z,, < z)=1-a

K-
(o//n)
aAAa (G/\f{;} = Oy ONA. TO TUMIKO GPAANA TOU HECOU, 1 TUMIKM anoKAION TNG KATAvoung
delypatoAnwiag Tou X, Enopévwg pe avtikataoTaon yia anionoinon 6a €Xoupe:

X-u

o Fl—z .=
Oz

Eza.fz)=]_a:’P(E_Zmrg'GXEHEE‘FZm-GX)=1—C£

Apa To {NTOUPEVO dIACTNUA ENMIOTOCUVNG TOU WECOU W HE MBavoTnTa gunioToouvng 1-a
Ba diveral and Tnv avicoTnTa:

A =2, OpSHEX+2z,, O (8.10)

Me GAAa Aoyia, Ta opia €unioTooUvNnNG TOU MECOU W MOU HAG £DWOE N EKTIUNON Tou
dlaoTnuaTog eumoToolvng (8.10) ye mbavoTnTa 1-a sivai:

)= (X -2, Cg) (XL +z, Cg)} #

_ (8.11)
Gw)=(Xtz, o)

SUMMEPAiVOUPE AoIMOV OTI, VYEVIKOG KaAvovag yla TNV EKTIPNON Twv JlaoTnHATOV
gUnIoTOoUVNG €ival o €ENG:

Snueiakn EkTignon + (Kpioipn TIPA X TUNiKO opAAPA EKTIHNONC) (8.12)
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Ano To didoTnua (8.11) BAEnoupe OTI n akpiBela TNG ekTinong sk@paletar and To
nNAATOG TOU dIACTANATOC O TO OMoio WE TN O€Ipd Tou npoadiopileTal and Tnv nocoTnTa

a}
G.?::me'ﬁ

€PnIoTOOUVNG 1-a nou npoadiopilel TIC KPICIKMES TIMEG Zo/20 000 Kal, ano To PEYEBOG Tou
TUNIKOU OQAAPATOG, TO OMOio CUCXETIZETAI ApvNTIKA WE TO HEYEBOG Tou deiypaTog n. Ol
anoTEAEOUATIKOI EKTIMNTEC (PpaiveTdl €dw OTI €ival 1I31aiTEPA XPrOIUOL.

b=z, . Apa n akpiBela TnNG ekTipnong €€apTarTail, T6co, and To ninedo

ZuvouyifovTag, n diadikacia eUpeong opiwv gUMOTOoUVNG YIA TNV EKTIINON o€ didoTnHa
NANBUONIGKWV NAPAPETPWY AKOAOUBEI Ta BrpaTa Tou napakdaTtw nivaka.

MeBodoAoyia eKTIHNONG NAPANETPWV OE SIACTAHATA EUNICTOOUVNG

Exnipitpie. Emdieyoups pe faon tic embuuntes 1910TTeS T EKTILTTOY,
TV EKTIUATME TN dyvo ot TAnfuouost)s Topaustpon &, Eotm

- = &= AL y . T
Bripo 1° mopaderyua X = —z x; GTNV MEPInT@CT ToV pecov u. Ymohoyilovus v
|

T e X (onuewn SKTIiUNoT) Kot T TUMKG TS Cediua (0 & sg)

Eromioniky shéyyov, eotwm, [ = f (é,@}. Emiéyovps moyain petafinm
{ov sivon SUVETOV TUTOTMOTUEVT]), T OOl v Svol CUVEPTIOT TOCO THQ
Bijpe 2° | exnunipiog 600 Kot M TepauEtpov, dnh. ¥ =f (X, . Tmv nepintoon
ToOU pUECOL, VIO T Yveotés mpolmobicel; (PA. Ilivaxes 7.3 & 7.4) ovm
T
z

uropsi v sivor ) Tomomomuévy Z (=

e B0 T

Emizedo spmeTtocivnc, kpicipe: mipéc. Emisyovs sninzdo sUMGTOGVTS
Bijpe 3° | l-o mov mpocdiopilst kpiukss TILES, M. 0 Y10 T0 ULECO Ol KPIGIUES TIHES
Tt eminedo onuovikoTTog a B sivan |2,

Vpro spmstocovne. Y moiopilovus To Ol EWMCTOCUATS IO TO mtmedo
l-a, pacst e mBovomros P(FO<u)=1-a . ovixabiotovios m & ps m
GTUTITTIKT] THEC CYETIKTNS Koatovouns deryuatoinwio: (Prina 2°). Evailoxnd
epapuolovpe o yeviko xovove (8 12)

Brjpo 4°
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>TO €nOPEVO ZXAMA (PaiveTdal NApPAcTATIKA N €KTiMNON OlACTAPATOG €UMICTOOUVNG TOU
MEoou.

Katavoun deiydaroAnyiag péoou
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8.3.2 E@appoyEéc: AldoTAHATA EPNICTOCOUVNG Yid TO HECO, TNV TUNIKK AanokAion
Kdl Thv avalAoyia

KaT' apxag va enionudvoupe OTI Ol €KTIMACEIG JIAOTNHATWY EUNICTOOUVNG MOU
napoucialoupe €dw, avaPEPOVTAl O POVOUETABANTOUG NANBUCOHOUG Kal EMNOPEVWG OTN
Xpnon evog (1) Tuxaiou deiypaToc.

H nepinTwon TnG ekTignong Tou nANBUOMIaKOU MECOU aplBunTikoU W o< didoTnua
€pnIoTOOUVNG 1-a €ival n ouvnBEOTEPA XPNOIKONOIOUNEVN OTNV Npdén. H ekTignon Tou
péoou npoadiopileTal and TNV katavour dslyuatoAnyiag Tou &, Tnv onoia cuvonTikd
napouaidoape otoug Mivakeg 7.3 kal 7.4. AuToi pag divouv Tnv anapaitntn yvwon Tng
ni8avoBewpnTIKAG CUUNEPIPOPAC TG EKTINATPIAC pag X . EpapuolovTag Aoindv Tn yvaon
auTn oTn diadikaagia eKTIKNONG NApaPETPwWV O€ dIAOTNUA EUNIcTOoUVNG TNV onoia, eniong
OUVONTIKA, Neplypapoupe aTov Mivaka 8.1 €xoupe TN AUGN ToUu NPoBANUATOG.

To povo oTtoixeio nou a&idel va enmionuavOei eninAéov €dw, €ival OTI N NEPINTWON TNG
KaTavoung delydaToAnwiag Tou géoou dlakpiveTdl, ONwg €ival yvwoTo, avaloyad PE a) TN
HOP®PM Tou MANBuGHoU, B) To av eival f OxI YvwaTh N NAnBuouiakn diakupaven o2, Ka
Y) TO HEyEBOC N TOU TUXAiou MOU XPNOIKOMOIOUKHE. ZTIC NEPICOOTEPEG NEPINTWOEIC OPWG
XpNoigonoloUe TNV TeEPAOTIAG onUaaciag avakaAuwn Twv BewpnTIKWV TNG OTATIOTIKAG,
To KevTpiko Opiako O@swpnua, oTo onoio TovileTal 0TI aveEapTnTa ano Tn Jopen Tou
yevvinTopa nAnBuopou Tou deiyuaTog pag, 00o To PeyeBOG Tou n au§avel, n KaTavoun
deiypatoAnwiac Tou péoou X npoosyyilel TNV KAVOVIKA KAl TOU TUMOMOINUEVOU
OEIYUATIKOU PETOU, TNV TUMIKA KAVOVIKN).

Me aAAa Adyia, 6Tav xpnoigonoloUhe peydaAa Tuxaia desiypata (n=30), ol Tuxaieg
METABANTEG Nou Ba xpnoiyonoloUUE, TOGO, OTIC EKTIMNOEIG dIAOTNNATWY EUNICTOOUVNG,
000, Kal OTOUG avTioToIXoUuG €AEyxXouG unoBeoewv (BA. To endpevo TunRua), Ba sival n

X-p
(/)
onou gpyalopaocTe KATw and To vOouo Tou Gosset n t-Student, Ba xpnoipgonoloUPe TNV
X-pu

(s/+/n)

Ta napandavw 6a yivouv oapeoTepa Pe Ta Napadeiypara nou akoAouBbouv.

Z*(= Y~ Z(0,1). TNV nepinTwon 8 TwV HIKPWV Tuxaiwv delypatwv (n<30),

i¥(=

T—f,, V=n-.

Mapadeiypa 8.1

Blounxavia ouokeuaciag yaAlakTog BEAel va eAey&el Tnv alonmioTia VEwV PNXavnuaTwy
nou eniBupei va ayopdaoel. Mpokeigévou va eAEYEEl TIG NpodlaypaPeG Toug, 0 dIEUBUVTNG
napaywyng nnpe Tuxaio dsiypa 25 kouTiwv Kal Bprke péco 492 kai diakupavon 121.
Mola €ival n ekTiPnon 0dg yia Tov NANBUCHIAKO PECO TWV PNXAVNHATWV, av agevog,
yvwpilete OTI To deiypa NTaAv NpdypaTi anAo Tuxaio, Kal a@eTEPOU, DEXEOTE €Minedo
onMavTikoTNTag a=5%.
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Andavrnon:

E€aitiag Tou pikpoU deiypaTtog n=25 unopei va xpnoiygonoinBei n t-Student katavoun
delypaToAnyiacg. Enopévmg epapuolovTtag Ta 4 otadia Tng diadikaoiag Tou Mivaka 8.1 yia
TNV ekTipnon d1a0TANATOG pnioTooUvnG Ba £XOUpE:

BRpa 1o
N
EkTIMATPIA. H EKTIHATPIA TNC AYVWOoTNS NANBUCHIGKAC NapapéTpou [ gival X = _in
a1
TNV onoia Xpnoidonoinoce o ev AOyw JIEUBUVTNG Napaywyng Kal Nfpe wG ONMEIAKn

= 121
EKTIUNON £ =492 . To TUNIKO NG OQAAua eival &y = > =220,

BRpa 20

ZTAaTIOTIKN EAEyXou, I = f(é, @Y. H Tuxaia peTaBANTA kal HAAIOTA TOU TUNOMOINUEVOU

MEéoou, nou pag unodeikvUel N kKaTavopn SelyHaToANWiag oTn OUYKEKPILEVN NEPINTWON
(dyvwoTn nAnBuopiakn diakUpavon o<, kal pikpd Oegiypa) eivar ouvdpTnon TO0O TNG

—
Sg

EKTIMNATPIAGC 000 KAl TNG NAPAPETPOU, DNA. f,'(s

Tt w=n-1.
BRAua 30

Eninedo epnioToolvVnG, KPIOIPEG TINEG. To eniAeypévo eninedo epnioToouvng 1-a
gival 1-0,05=0,95 1} 95% kal npoadiopilel KPITIKEG TIUEG, TIC OMNOIEG BPIOKOUKE and Toug

Mivakeg Tng t-Student, oTNV £y =44, TIG |Eq4 s [= 2, 064 .

Brijpa 40

‘Opia egnIoTOoUVNG. YnoAoyifoupe Ta 6pia egnioToouvng 95%, Baon Tng mBavoTnTag
P(1<0<u)=95% PUE°| <tpun) =959 f Plt,nn <& <t,,,)=95%

] P(E’—z“m ‘Sg < -::E'Hm_,g ‘591 =95% . Enopévwg To InToupevo 95% didoTnpa

gynmioToouvng Ba sivai E’ir.v_m-sx =49222, 0642 20 = (487,46, 496,241 n
487,46 < p < 496,54,

H epunveia TNG eKTiKNONG AUTAC anaiTei 1Id1aiTepn Npogoxn. MFevika PnopoUUE va noUpe OTI,
o€ enavaAapBavopeveg Tuxaieg dslyaToANWieg anod Tov unown ansipo NAnBuouo 1o 95%
TV delydaTwyv 6a dwoouv d1AcTnHa oTo onoio Ba nepiExeTal n aAnBdivy aAAd dyvwoTtn
napauPeTpog W. 'Eva and autd Ta dsiyuaTta €ival kal To dIkO pag and To onoio nAipaye
€KTiNNON oTo didoTnua (487,46, 496,54) yia To péco Bapoc. O péocog Tou NANBuoUoU |
giTe Ba eival evrog Tou diaotnpartog (487,46, 496,54) eite dev Oa sival.

Enopévwg eival AdBog n €k@paon «ue Babuo euniotoolvng 95% To O1ACTNHA TO OMoio
Ba nepiAapBavel Tov ayvwoTo peco eival (487,46, 496,54)». Me aAha Adyia, n npoTaon
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mBéavoTnTag «undpyxel mBavoTnTa 95% OJnA. Fl—f, m <& <£,.2)=92%, n ainBivy
aAAG ayvwaoTn TIPA TOU K va BpioKeTal oTo dIAoTNHA NMouU eKTIHACAPE» €ival owaTr HOvVo

npiv TNV ekTignon. MeTa Tnv ekTignon i Ba €ivai r) dev Ba ival o yeoog P oto diaoTnpa
Nnou eKTIURONKE.

Mapadeiypa 8.2

To AZ peydAng nixeipnong eniBUPEl va eKTIPNAOEI HE Baduo spnlmoouvng 90% TO HECO
UWocg Twv anoéoxwv TV spyaCopsvwv Ma TNV ekTignon Tou gEoou UWous TwV anoéoxwv
0 O0IKOVOUIKOG OIEUBUVTNAG NApe Tuxaio deiyua 49 ekkabapioTik®wv PioBodoaoiag and To
AoyIoThpio, and To onoio unoAOyIoe TIUR delydaTikoU pécou 1.400€ kar diakUuuavong
250.000€. Moia €ival n ekTignon Tou unown d1a0TAPATOG EUNICTOCUVNG;

Andavrnon:

Epappoloupe To KEVTPIKO 0plakd Bewpnua eneidr €XOUNE HeyAaAo dsiypa n=49. Enopévwg
epapuolovTtacg Ta 4 oradia Tng diadikaoiag Tou Mivaka 8.1 yia Tnv ekTignon d1aoTHUATOG
gunioTooUVNG Ba £XOULE:

BRpa 1o

EKTIHATPIA. H eKTIUATPIA TNG AyVWOoTNG NANBUCHIAKAC NApaPeTpoU [ gival X= —Ex!-
a1

TNV onoia Xpnoihonoinoe o ev AOyw JIEUBUVTNC Napaywyng Kal Afpe wG ONMEIAKn

= ||25EI.EIUU
extipnon <% =1.400. To TUMIKO TNG OPAALA €ival Gy = BT =71429,

Brpa 20

ZTAaTioTIKNA EAéyxou, ¥ = f(é,@) . H Tuxaia peTaBAnTn kai yaAioTa Tou Tunonoinuévou
MECOU, MOU pag unodeikvUEl n KaTavoyn delypaTtoAnwiag oTn GUYKEKPIKEVN MEPINTWON
(ayvwaoTn nAnBuopiakn diakluavon o2, dAAd peydaho Oeiypa), dnA. To KeVTPIKOOPIAKO

Bewpnpa, ival cuvaptnon 1600 TNG EKTINATPIAG 000 KAl TNG NAPAUETPOU,

A 2= My ze0 .

Sg

BRAua 30

Eninedo epnioTooUvVnG, KPIioIPEG TINEG. To eniAeypévo eninedo epnioToouvng 1-a
gival 1-0,10=0,90 ) 90% kal npoadiopilel KPITIKEG TIUEG, TIC OMNOIEG BPIOKOUKE and Toug

Mivakeg TNG TUNIKAG KAVOVIKAG, TIG | Z 4 [F] Zy s [F 1. 645,
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BAua 40
'Opia ePnIoTOoUVNG. YnoAoyifoupe Ta opia pnioToolvng 90%, Bacel Tng mbavoTnTag

P(I<@<u)=90% P(|Z"

-:iz“fz) =90%11 Pl-z,p <Z" <2, = 0%
N PE-z,, 5, cucX+z 5 5,)=90%. Enopévwg To {nTolpevo 90% didoTnua
gunioToouvng Ba eival E’izm-sz =1400£1645.71,429=(1.282,51,1.217,4%)

Apa, To {nToUuevo and To A diacTnua uniocToouvng 90% eivai:
1.282,51 < p < 1.517,49.

Ava@opika Pe TNV €KTINNON TNG NANBUCHIAKAG TUMIKNG anokAiong o , oe didoTnua, pe
BaBuo epnioTooUvNG 1-a, NpoadiopieTal KAl auTr ano TNV Katavoun delypuaTtoAnwiag tng
s. O1 dU0 ouVNBEDTEPEG NEPINTWOEIC €ival:

e yia yvwoTh nAnBuopiakn diaklpavon o2 kal Tuxaia delypaToAnyia xwpig enavadeon
N and NeNEPAcHEVO, KAvovikd OPwC, NANBUCHO, ONMOU N KATAVOWn TNG S €ival Kavovikn

1, KAl €701 XPNOIKOMNOIOUUE WG OTATIOTIKN EAEYXOU TNV

SnA. s~ N(o, o
2n

7

e yia AyvwoTn nAnbuopiakn diakUpavon o2 kal Tuxaia deiydatoAnwia pe enavadeon
N anod Aaneipo Kavovikod nAnBuopod, OMou n KATavour Tng s akoAouBei Tnv t-Student
OnA. 1. s~£, w==#u , kal yI' autd XpnoIJOMOIOUPE WG OTATIOTIKN €EAEYXOU TNV

. E—0
t = :I~f.v.

W

Z'(= )~ Z(0,T).

Ta napandvw OXETIKG WE TNV Kartavoun desiyyatoAnwiag Tng s Ta e@appoloupe oTn
peBodoAoyia Tng KAAoIkNG ekTipnong os 81doTnUa unioTooUvng nou ouvonTikd SiveTal
otov Mivaka 8.1 kal naipvoupe TIG {NTOUHPEVEG EKTIUACEIG TNG NANBUOMIAKAC TUMIKNG
anokAiong o.

Mapadsiypa 8.3

EpeuvnTéc Tou T.E.I. KpATNg oTnv npoonddeld TouG va €KTIUAOOUV Tn WOAUvVON Tou
vepoU og Xeipappo nAnciov Blounxavikng nepioxng katéypawav anod 15 deiypata os
OAOKANPO TO UNKOG TOU €TOUG (OTpwpartonoinuevn ducavaloyn Tuxaia deiypatoAnwia)
2
Y10 CUYKEKPINEVO XAPAKTNPIOTIKO Z (x— )" = 508,06 mg. Na ekTiunBei 99% diacTnua
H

€UNIOTOCUVNG TNG NANBUCHIAKNG TUMIKAG anokAIong o.
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Anavrnon:

Epappoloupe Tn yvwoTn peBodoAoyia diaoTnpikAG EKTINNONG, AauBdavovTag unown oTi
TO MIKPO HEyeBOG Tou deiypaTog pag odnyei oTnv uloBeTnon Tng t-Student BewpnTIKNG
KATAvVOUNG yia TNV NIBavoBewpnTIKr CUUNEPIPOPA TNG DEIYHATIKAG TUMIKAG AnOKAIONC.
Brua 1o

ExTipATpia. H ekTigATpiIa TNG AyvwoTtng nANBUOMPIAKNG NAapapeTpou o  €ival

1 ®
s:\( T(xj—f’fjlg TNV onoia XpnoIJonoloUKWE yid vd NAPOUPE WG ONHEIAKN

n—1
i : 508,06 = 6,024
5=, ]— R =0, .
EKTIUNON 5.1
T : A0 elval By= e St g
0 TUMIKO TNG OQAAWa sival &, = == —== 1,10,
NG OpaAp s \.l"ﬁ
BRpa 20

ZTATIoOTIKNA €AéyXou, ¥ = f(é,@). H Tuxaia peTaBAnTrh Kal HAAIOTA TNG TUNOMOINKEVNG
TUMIKNAG anokAIoNG, NMOU pag unodelkvUEl N KaTavour OelyNaToANWiag oTn GUYKEKPIKEVN

nepinTwon (ayvwoTtn nAnduouiakn dlakupavon o2, kai pIkpo deiypa) eival ouvaptnon

' ' ' v * &= G
TOOO TNG EKTINATPIAG OGO KAl TNG NApapeTpou, dnA. ¢ (=

)1,
&
BRAua 30 /\-'%

Eninedo epnioTooUvVnG, KPIioIPEG TINEG. To eniAeypévo eninedo epnioToouvng 1-a
gival 1-0,01=0,99 1} 99% kal Npoadiopilel KPITIKEG TIUEG, TIC OMNOIEG BPiOKOUNE and Toug

Mivakeg TG t-Student, oTnV &5y =&, , TIG |fap = 2. 977

BRpa 40
'Opia ePNICTOOUVNG. YnoAoyiloupe Ta Opia eunioToouvng 99%, Bacel TnNG nibavoTnTag

P(1<©<u)=99% Z~([t* Lap) =990 Pl—g, . <t <t i) = 99%

.

N Pls—i, n 8 <05+, n5)=9%0.

Enopévwg To nToUpevo 95% diaoTnpa epnioToouvng Ba eivai:
XL, a5, =0, 02422 577 1,10= (2,750, 9, 298) -

Apa, To {nToUhevo He BaBPO eunmioTooUvnNG 99% Jd1AoTnUa TNG NANBUCUIAKNG TUMIKAG
anokAlong sivalr 2,750 < 0 < 9,298.
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Ma Tnv ekTignon og d1aoTnUa gunicTooUvng Tou NANBuouiakoU nocooTou P BacilopaoTe
Kal €d® OTNV Katavoun delydaTtoAnwiag Tou delyuaTikoU P, n onoia onwg eEnynocape oto

. . . : C s o
TuAMa 7.3.5 yia peydaAa deiypata (n=30) akoAouBei Tov kavovikod vopo # ~ AN (E,—1, kal
P

ENOPEVWC EKEIVIN TOU TUMOMOINWEVOU £ TNV TUMIKY) KAVOVIKF, JE anoTEAEGHA va PropoUpE
E—F p-F
Pl P oz,

Sﬁ @
'|| ke

EpappdlovTag avahoya kal edw Tn peBodoAoyia ekTiHNONG NAPAUETPWY O€ dIACTNHA NoU
dei€ape oTov Mivaka 8.1 kataAnyoupe aBiaocTta oTiG {NTOUUEVEG EKTIUNOEIG.

va XpNOIKOMNOINCOUHE WG OTATIOTIKN EAEYXOU TNV Z'(E

Mapadsiyya 8.4

Se €peuva ayopag VEO-EI0AYOHEVOU MPOIOVTOC oTnV ayopd 60 KaTavaAwTeC anavrtnoav
OTI Ba PETAOTPAPOUV NPOG auTd YIATi TOUG IKAVOMOIEl N OXETN NoIOTNTA-TIUNA. To Tuxaio
deiyya Tou TPNAuaToGg marketing TNG unown eTaipeiag agopoUde TNV NpwTelouCd
NEPIPEPEIAG Kal EYIVE PUE TO OXEDIO TNG CUCTNUATIKAG delypdaToAnwiag, evw gixe péyebog
150. Me auTa Ta dedopéva POVO, HMOPEITE va EKTIUNOETE O diaoTnpa 95% To AyvwaoTo
nANBUONIaKO NocoaTo P yia Tnv emdokigacia Tou VEou auToU npoiovToc;

Anavrnon:

Agdopévou OTI To Tuxaio deiypa sival geyaAo Kal o MANBUCHOC dIWVUMIKOG N KaTavoun

delydaToAnwiag Tou ? eival N KAvoVIKM, OMOTE 01 EKTIUNCEIG Hag Ba yivouv uno Tnv TUMIKN
KavoVvIKr KaunuAn. E@apuoloupe Tn diadikacia diaoTnHIKAG eKTipnong Tou Mivaka 8.1.

Brjpa 1o
. X
EKTIMATPIA. H eKTIUATPIA TNG AYvwoTNG NANBUCKIAKNG napapéTpou P gival r=—-Tnv
, . . , . x 60 .
onoia XpnolgonoloUPE yid T ONUEIAKN EKTIUNON F=—= ﬁ =040 .
p

=0,04,

B.(1- 5 _\,0,40-0,60

To TUMIKO TNG OPAAua sival & = \{ 150

s
Bripa 20

ZTAaTIioTIKN EAEyXou, ¥ = f(é, @&} . H Tuxaia peTaBAnTi Kai paAIoTa TOU TUNOMOINUEVOU

nocooaoToU, NMoU Pag UNodeIkVUEI N KaTavoun SelyaToAnyiag oTn OUYKEKPIPEVN NEPINTWON
(ayvwoTn nAnBuopiakn diaklpavon o2, aAAa peydio Seiypa), ival ouvaptnon TO00 TG
EKTIMNATPIAGC OCO0 KAl TNG NAPAPETPOU,

o, ' =P PF 5 70
55 \(p-lil—p)

M

TEYXOZ ME YAIKO MNEPAITEPQ EMBAGYNZHZ K}



Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

BrAua 30

Eninedo epnioToolvnG, KPIOIHEG TIMEG. To sniAeyuévo eninedo euniotoouvng 1-a
gival 1-0,05=0,95 | 95% kal npoodiopilel KPITIKEG TIUEG, TIG OMNOIEG BPIOKOUNE and Toug

Mivakeg TNG TUNIKAG KAVOVIKNAG, TIG | Z . |7 Zg 025 |= 1. 96

Bripa 40

'Opia ePNICTOOUVNG. YnoAoyiloupe Ta 6pia eunioToouvng 95%, Bacel TnNG mbavoTnTag
P(I<@<u)=95% A P(|Z" €z,,)=95% 1 Plozy <Z% <z,)=9% 1

P(‘f:n—zﬂ-sﬁ <FP<p+tz,, -53)=95% . Enopévwg TO ZnToUpevo 95% BiGoTnua
guniotoolvng 6a eival gtz . 55 = 0,40+1,96.0,04 =(0,322, 0,478)

Apa, To {nToUphevo and Tnv €raipsia diAoTnUa gunioToolvng 95% ecival 32,2% < P <
47,8%, To onoio BewpeiTal IkavonoIinTIKO yia To oTadlo avanTuéng Tou npoidvTog aTnv
ayopd.

8.4 'EAcyX0G OTATIOTIK®V UNOBECEMV

8.4.1 'Evvoia kail pe6odoAoyia KAACIKOU NAPAUETPIKOU EAEYXOU UNOOECEWV

'OTav Aéue EAEYXOC UMNOBECEWY, EVVOOUE TN OTATIOTIKA peBodoAoyia nou akoAouBeital,
npokeigévou va diatunwBoulv Kpioeic 1 va AngBolv ano@Aacelg, KATw and CUVONKEG
aBeBaidoTnTag, o6Tav xpnoigonoi®vrag Tn diabgoiun and Tuxaio deiypua nAnpo@opnaon,
OKOMNeUOUWE O Kpion n ano®acn ava@opika HUE TN Hop®r Tou JelyhaToANNTOUUEVOU
nAnduaopod.

O1 ouvBnkec aBeBaldTNTAG, Ol OMOIEG PAG UMOXPEWVOUV VA EEETACOUME MNOAU WIKPO TUNHA
Tou NAnBuopou, To Tuxaio dsiyua, yia va €ival avTinpoowneuTIKO TNG SOUAC TOU, Hag

avaykalouv, dedopévou OTI navta Ba undpxel delypaTtoAnnTikd AdBoc (8-E7, va

oToxeUoupe HOVo oTnv gAaxioTonoinon Tng méavoTnTag EJPAvionG Tou, Kal YEVIKOTEPA
va HIAGue og 6poug nibavoTATwy. 'ETOl €ival ol ouvBnkeg aBeBaidTnTag nou €Enyolv To
ENIBETO «OTATIOTIKOG» EAEYXOC UNOBECEWV | EAEYXOG OTATIOTIKWV UNOBETEWV.

H pop®n Tou NANBUoUOU pnopei va npoodiopioTel av yVwpPIilOUNE TIG TIHEC BACIK®V
TOU napapeTpwv. Ano edw nnydlel o OpoG <«MAPAUETPIKOC» EAEYXOG OTATIOTIKMV
UNoBEgswV.

Eniong, n pebodoloyia enaywyng Twv CUWNEPACUATWY TOU Tuxaiou JegiydaTog OTO
YEVVATOPa NANBUoPO Tou, Npoadiopilel To eniBeTo «KAACIKOG» MAPAMPETPIKOC EAEYXOG
OTATIOTIKWV UMNOBECEWV.

O £AgyXOC OTATIOTIKOV UMOBECEWV €ival iowWC TO ONUAVTIKOTEPO TUAKNA TNG ENAYWYIKNG

OTATIOTIKAG MeBodoAoyiag, agoU unodeikvUel Tn ANWN CUYKEKPIYEVWYV ano@acswyv. H
EKTIUNON KIAC NAPAPETPOU, EITE ONUEIAKN €iTE o€ S1A0TNNA EUNICTOCUVNG, DEV OAOKANPWOVEI
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noTé Tnv andgaaon pag yia Tov nAnduopo. Ki auto aveEdpTnTa ano Tnv noioTnTd Tou
EKTIUNTI MOU XPNOIMOMOINCAUE, Nou Onwg €idape and TIC eMBOUPNTEG IDIOTNTEG M.X. TNG
apepoAnyiag, anoTeAEONATIKOTNTAG ENAPKEIAG KAl OUVENEIAG, PUNOPEi N HEBODOG EUPEDNG
Tou (nY. EAaXioTwV TETPAYWVWV) va TIG eEao@ailel. Eival duvaTdv OPwG va PNV undapxel

delypatoAnnTikd opaiua (S—E7%; AnA. dilagopd avapeca oTnv ekTignon Pe Bdaon Ta
oToIXeia Tou OsiynaTog kal oTtnv aAnBivl aAAd ayvwoTtn TIPR TNG NApaPeETPoOU OTOV
nAnBuopo; H anavrtnon sivar apvnTikn, viaTi: MpwTov, €€staloupe Tuxaio pev, deiypa
OMWG nou €ival NoAU PIkKpd TUAKA Tou NANBUoHOoU, KI ENOPEVWG KAMOIO XApaKTNPIOTIKO
ToUu NANBuUoPoU va pUnv «avTigToIXE» NAAPWG oTn doun Tou deiynaTdg pag. AsuTepoy,
gival duvaTtdv va eniAé€ape To Tuxaio deiypa AdBog Xpovikn nepiodo, PE TNV €vvola, TV
nepiodo TnNG delypaToAnwiag pag va ixav oupBei €EAIPETIKA YEYOvVOTa nMou aAAoiwoav
TN OUVABN HOP®N TNG KATAVOMNAG Tou NANBUopoU. TpiTov, Unopei ol EUnNAEKOPEVOl OTN
delypatoAnwia kal HeTapopda Twv dedopevwy aToug H/Y va ekavav Aaen.

AANG akOpa Kal aTnV 1I0avIKA NeEPINTWaON ONMou £XOUNE EAAXIOTOMNOINCEI TNV NIBAVOTNTA TOU
OEIYHaTOANNTIKOU OPAAUATOG, N anokKAION auTh O anOAUTEG TIUEG, Yia Napadelyua otnv

nepinTwon Tou péoou | X —p|, npénel va a&lohoynbei oTaTioTika noéco onoudaia givai.

3Tn OTATIOTIKA Bgwpia PHAAIOTA, TO ANOAUTO AUTO OEIYUATOANNTIKO OQAANA LETPIETAI OF
OpPOUG TUMIKNG andkKAIoNG TNG OTaTIOTIKAG (ONA. 0€ OpOUG TUNIKOU OQAAUATOG), £TCI WOTE

va Tunonoinosi MPFM Kal va pnopei va a&loloynBei o dpoug mBavoTnTag,
Cx Sz
n.x. KaTw ano TNV Kavovikn kapnuAn Z(0,1).

'ET01, To {NTOUPEVO €W, €ival va YETPrOOUKE av auTo To JeIYNaToOANNTIKO opaipa (nou
Ba undpyel NAvTa yia Toug €VOEIKTIKOUG TOUAAXIOTOV AOYOUG Mou npoavagepape) ivai
OTATIOTIKA (ONA. PE YETPAOIYN MIBaAvoTNTa N.X. 1-a) onuavTiko.

H peBodoloyia Tou EAEYXOU OTATIOTIKWV UNOBETEWYV €ival avaloyn €KEIVNG TNG EKTIHNONG
NANBUONIGKWY NAPAUETPWY O dIACTNHA EUNMIOCTOOUVNG.

BRpa 1o Alatunwon YnoBéoswv. KaT ' apxdg, SIATUN®VOUNE Hia NpoTacn avagopika He
To unod €€£TAON XAPAKTNPIOTIKO TOU NANBUGCHOU, Nou NeEPIYPAPETAl e Kanola NapapeTpo,
£0Tw, TO PECO Y. H npoTaon autn ovopdleral oTATIOTIKA UNOBeon Kal GUOIKA apopd
TNV nAnBuouiakn napdpeTpo n onoia €ival BEPaia kal o okondg TNG OTATIOTIKAG HAG
oupnepaopartoAloyiag. H oTaTioTikh unoBeon €ival auTh Nou NPENEl va avTinapaTtedei ye
Ta dedopéva Tou deiypaTdg Pag yia va JNopECOUE va UETPHOOUNE O OpoUG MBavoTnTag
TO NpoavaeepOHEV TUNOMOINUEVO SEIYUATOANNTIKO OQAAA.

H npotacn mBavoTnTag mou KAVOUME yia TNV MANBUOWIaKn NApAaueTpo, npénel va
XWPIZel TO DEIYHATIKO TNG XWPO, ONA. To CUVOAO TWV duvVATWV EVOEXOHEVWY TNG, o€ OUO
apoiBaia anokAgIOPeva evOEXOUEVA I UNMOCGUVOAQ, £TOI WOTE AV HE KAMola €nioTAPOVIKA
peBodoAoyia 0dnynBoupue va anokAgicoupe TNV MBavoTnTa UPAaVIoNS TOU EVOC Va EiNacTe
avaykaopeEvol va pnv anoppiywoupe To aAAo. 'ETOI, Ol OTATIOTIKEG UNOBETEIG, 1 NPOTACEIG
mBavoTnTag, TiBevTal navra ava evyn, akpiBwe yia va €€avtAolV To JEIYHATIKO XWPO
TNG AyvwaoTnG aAAd aAnBivig nAnBuouiakng napapetpou. H npwtn anod 1o {elyog TwV
unoBeocewv ovopaletal Baoikn f eAeyxopevn n pndev unobeon (null hypothesis) kai
OUMBOAICETaI Hy- H Baoikr undBeon, ekppadlel To status quo N TNV KATACTAON ONWG
MmoTeUOUHE OTI IoXUEl JEXPI ONUEPA. H undevikr unoBeon onwc aANING anokaAsiTal n Hy
HeTappalel To YEYOVOG OTI OTOUG MNEPICOOTEPOUG EAEYXOUC NpoonaboUe va anopacicoupe
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av npokeital yia undevikn diagopd (OxI enidpaon) avapeoa otnv kad’ unobeon yvwoTn
TIUA TNG AyvwaoTng NANBUCUIAKNG NApaPETPOU KAl KAMOoIAG nou QEPETAl OTI MPOKEITAI va
AaBel Tn B€on TNG. H delTepn anod 1o (eUyOG TWV OTATIOTIKWV UNOBEoEWV ovoudaleTal
evaAAakTIkn (alternative hypothesis) kar oupBoAicetar Hy 1 H,. H evaAhakTiki unddeon
€KQPAlel TNV TAON nou JEiXVoUV Ta €PNEIpIKA dedopevd, 1 ol eVOEIEEIGC NOU EXOUHE OTI
To IoxUoV status quo aAAalel. H evaAAakTikr unoBeon, €xel 101aiTepn BapuTnTa €vavTi
TNG Bacikng, apou €ival auTr nou ekepalel TNV «MNenoibnor Pag» yia To anoTEAECHA ToU
eAEyxou. H evaAAakTIKA Ynopei va diaTunwOei pe Tpeic d1apopeTIKOUG TPOMOUG Of Onoiol
npoadiopifovTal kKabe opd ano Tn euUon Tou NPoBARNATOC Nou €EETACOULE.

H @uon Twv OTATIOTIKOV UNOBECEWY, NMOU TAuTomnoloUv n €EeidIkeUOUV TO OTATIOTIKO

npoBANMa yia Tn AUGCN TOU onoiou KAVOUNE TOV EAEYXO, UMOPEI va YiVEl 0apETTEPN HE TN
XPron Tou napadeiyphaTog.

Mapadsiyya 8.5

Ano Tuxaio deiypa 50 @oITnTwv 0To Padnua TnG ZTaTioTikAG I, o kaAnolo akadnuaiko
TUAMA, unoloyioTnke pegog 7/10. TiBevTal npog €Aeyxo Ta epwTnuaTa a) eival 7/10 n
MEon enidoon N IANWG €ival dIaPopeTIKA; B) HANWG €ival CwWOTOI Ol IOXUPICHOI OPICHEVWV
@oITNTWV OTI N JEoN €nidoon eival yeyaAuTtepn anod 7/10; 1 y) uANWG n anoywn opIioPEVV
pHeAwv AEM oI n yéon €nidoon Twv QoITNTWV ival JiIkpdTepn and 7/10 ival n owaoTn;

Andavrnon:

a) MNa Tnv npwTn NepinTwaon, o EAeyXog AéyeTal dINAEUPOC, KAl Ol OTATIOTIKEG UMOBETEIG
TiBevTal wg €&Nng:

Hy: M=7/101 X-p=0

Hy: u#7/10 ) X—p+0
O TpOMNog nou €xouv TeBei o1 dUo unoBeoeig eEaopalilel Tn Baaoikn NPOBAsWn PePITHOU TOU
delyuaTikoU Xwpou Tou NAnBuopiakoU péoou os dUo E€va evdexopeva. 'ETal av anoppipOei
n Baoikn 6a yivel anodekTn n evaAAakTIKR XwpIiG kapia aggiBoAia yia To cudnépacpa n
ané@aon nou Ba napoupe. H evaAAakTikn undbeon €dw €ival yia ouvleTn unobeon We
TNV €vvola OTI eV NAIPVEI GUYKEKPILEVN APIBUNTIKNA TIUF AAAG GUVOAO TIH®V.

B) Ma Tn 0eUTepn NeEPINTWON 0 EAEYXOG AEYETAI HOVOMAEUPOG NAVW, KAl Ol OTATIOTIKEG
unoBeoeig TiBevTal wg €ENG:

Hy: u=7/10
Hy: p>7/10
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Edw opwg av anoppipBsei n Baoikr, nou gival kar anAn, yiaTi €E€1dIkeVel NANPWS TNV TIUA
TNG NANBUOMIAKNG NapapéTpou, N anodoxn TNG eVAAAAKTIKNG OV ONUaivel UNOXPEWTIKA
OTI 0 peoog dev ival nAgov 7/10 yiaTi Ba pnopoloes va nTav <7/10. Enopevwg cival
NMPOTIMOTEPO, YIA VA IKAVOMOIEITAl MANPWC N apxXn Tou HEPIOUOU TOU JEIYHATIKOU XWPOoU
Tou NAnBuopiakoU pEoou og dUo E€va evdexoOpeva, va TeBoUV wg €ENG:

Hy: u<7/10

H,: u>7/10

B) Ma Tnv TPiTN NEPINTWON 0 EAEYXOG AEYyETAl HOVOMAEUPOG KATW, KAl Ol OTATIOTIKEG
unoBEosig Npénel va TeBolv wg €ENG:

Hy: 127/10
H : p<7/10

BRpa 20 >taTioTiki EAEyxou. Eneidn n diekaywyrn Tou €AEyXOU a®oOpd CUMMEPIPOPEG
uno ouvenkeg aBeBaidoTnTag, dnA. WETPNOEIG NEIPAPATWY TUXNG MOU KaTaypdagovTdal
OTIG TIMEG TWV TUuXaiwVv WETABANT®V pag, €ival anoAUTwG anapaitnTo va yvwpifoups
TNV niBavoBewpnTikn dopn Tou Qaivopévou, dnA. To BEwpPNTIKO VOO NMou akoAouBsi n
EKTIMATPIA Kag, yia va nbavoloynooupe Pe Tn BonBeid Tou. AlQPOPETIKA deV HNopoUlE
va WPETpAooOUPE Tn 31aQopd Tou JelydaTOANATIKOU OQAAPATOC O Opoug MiBavoTnTag
Kal €NONEVWG, eV PNOPOUME va MOUME av €ival oTaTIoTIKA onuavTikn n.x. n diagopad
A —|L. ENoPEVWG EXOUME avaykn, ONwG Kal oTnNV eKTINNTIKHA, TNG KATAAANANG OTATIOTIKNAG
eA&yxou N MBavoBewpnTIKA CUMPMEPIPOPA TNG onoiag, ouvioTd To €pyaAeio ye Baon To
onoio 6a ano@acicoupe OTaATIOTIKA, OnA. 0 Opoug mBavoTnTag. MNa napdadsiyua, oTo
nponyoUHEVO NAapadelypa eAEYXoU TNG HEONG NANBUGHIAKNAG €Nid0OONC TWV QOITNTWV OTN
StaTioTikn I, kaGtw and 1o KevTpikd Opiakdo Oswpnua, €€aitiac Tou peyalou deiypaTog

. K-
n=50 8a pnopolaoe va Xpnoihonoindsi n oTaTioTIKA EAeyxou & (= lJ']l ~Z(0,Ty. 'ETol,
5
z
MMopoUNE va unoAoyicoupe mOavoTNTEG uNd TNV TUMIKA KAVOVIKN KAl va HETATPEWOUNE

TIG ouvOnkeg aBePaldTnTag oe ouvenkeg KIvOUvVou agou navta undapxel To eninedo
oNMavTIKOTNTAG a nou ek@pdadel pia mbavoTnTa Aaboug andpaone.

BRpa 3o Kpitripio EAgyyou 1 Kavovag Anogpacng. AKOPa Kal n eniAoyn TnG KataAAnAng
yla TNV KABe NepinTwon oTaTIOTIKNAG gA&yxou, dev apkei (eival avaykaia aAAd oxi ikavn
OUVONAKN) YId va ano®aciooule yid TO OTATIOTIKO NMPOBANHA TNG TIMNG I CUVOAOU TIHWOV
OTO OMOIO KUMAIVETAl Kanola nAnBuopiakn napdpeTpod. Mpénel va BEcoune Kal KAnoio
KpITAPIO PE BAon To onoio Ba Naipvoupe TIG anoPAcelG. To KPITAPIO AUTO €XEl va KAVEI
He Ta Opia nou Ba Xwpifouv To JEIYHATIKO XWPO TNG NAPAPETPOU, O OMOIOG HETPIETAI UMO
TNV KaPnUAN TNG OTaTIOTIKNAG EAEyXou (BA. Brjpa 30 diaoTnNUIKAG EKTiHNONG), o€ dUo &Eva
unooUvoAad 1 apoiBaia anoKAEIOPEVEG NEPIOXEG, TNV NEPIOXN anodoxng Tng H, kar Tnv
neploxn andppiYng TnG. To KPITAPIO AUTO OTNV KAACIKN NAPAUETPIKA ENAYWYIKA €ival n
peylioTonoinon Tng dUvaung Tou KpiTnpiou nou divetal and Tnv niéavotnTa:

Plamoppuymec 4, | B, asog) =1-5 (8.13)
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MNa va avTiAn@Bsi oc adpec YypPAUMUEC O aAvayvwoTng TNV €vvold auTh npensl va
TONOBETHOOUKE TN PUON ToU NPOoBAANATOC TOU EAEYXOU OTATIOTIKWV UNOBETEWY 1 TNG dia-
dlkaoiag oTaTioTIKAG andpaong, oTo JEIYHATIKO TNG XWPO, 0 onoiog eédw napoucialeTal o€
Hop®n Nivaka ouvagpeiag onwc napakartw.

Nivakac 8.2 Auvartd anoteAéopara EAEyxou YnoOéoswv

- Hpy ohmBuvn Hpy howBaapém
Aev omoppintetos m Lot omdgpoe) Zgpdhpe Tomow I
Hy IhBovornyrel — o IhBmwd oo p
Amoppinretos n EpaApe Tomen I Loen) amoqoe
Hpy IhBevémnoe o IhBovornToe 1 -

Ano Tnv e&€taon Tou Mivaka 8.2, npénel Twpa va &ekabapilel n €vvola Tou €niNEdou n
BaBuou onuavTIKOTNTAG d NMoU ava@ePAPEe aTn JeBodoAoyia TNG EKTIUNTIKNAG o€ d1doTnua,
Kal €naile kaBopIoTIKO POAO OTOV OPIOHO TWV KPICIMWV TIHWV TNG OTATIOTIKNAG EAEYXOU,
ol onoiec npoadiopilav, o ouvdUACUO HE TO TUMKO OQPAANA TNG EKTIMATPIAC AUTAG, Td
opla Tou {nToUpevou dIaoTHNATOC HE MBavoTNTa eunioToouvng 1-a (keAi 1,1 Tou nivaka
8.2). 'ETOl, pia Hop@r OQAAUATOG OTOV EAEYXO I AdBoug oTaTIoTIKAG andgpaaong €ival To
o@aiua Tunou I.

FPlAmdpoupn e A, | H, COoT) = (8.14)

>T0 o@AaApa Tunou II 4 mBavoTnTa B n anogacn pag ival n avtiBeTn an’ 0TI npon-
YOUHEVWG oTnV (8.14), dnA.

Flun —amdppuum e Hy | Hy Aabog) = (8.15)

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ


Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

Me Baon Aoinov To OelyddaTIKO X®WPO TNG MANBUOMIAKAG NAPAUETPOU MOU MApacTaTiKa
divetal atov MMivaka 8.2 , To KPITNPIO EAEYXOU N Kavovag anopacng Tov Wepilel aTnv
nepioxn anodoxng Tng Hy pe mBavoTnTa eunioToouvng 1-a kai aTnv nepioxn anoppiyng
NG H, HE BaBpo onpavTikoTNTag a. Ta napandvw pe avagopd Tov SinAgupo eAeyxo Tou
HEOOU @aivovTal napacTaTika oTo ZxnAua 8.2.

Zxnua 8.2 Kavovag ando@aong yia To dinAsupo EAEyX0 TOU HECOU

ILzprogm
a2 a2 (J-et) amo-
Korovop —ror g Ho
mBovitnTog
TN EKTLI)-
TpLog

Epioyieg Tyreg

ITeproyig amap prymg Ho

Eival nAéov ca@£cg OTI TO KPITAPIO €AEyXou | kavovag anogaocng €Eaptaral and Tov
Tpono diatlunwong N €EeIdikeUONG TWV OTATIOTIKWV UNoBeoswy. 'ETOI, HE avagopd oTov
EUPUTEPA XPNOILOMOIOUHPEVO EAEYXO UMOBECEWV TOU PECOU (PeydAlo Ociyua, ayvworn
dlakUpavaon Kal enopevwg xprnon Tou KevrpikoU OplakoU OewpnpaTtog) Ta KPITRAPId
eAEyxou dlakpivovTai:

a) oTto 6|nA£upo €AEYXO N.X. Hy: u=7/10 £€vavTl TNg H,: u#7/10
TO KpITApPIO €ival:

«AnoppinTeTal n Hy, €4v n TIPA TNG OTATIOTIKAG AEyXOU (8w Z*) and TiG NapaTnpnoeig
Tou deiypaTtog «evTtonileTal», €Ew ano Ta opida |za/2| OTIG OUPEG TNG KATAVOUNG».

B) oTo povonAsupo navw £Agyxo n.x. Hy: B < 7/10 £vavTl TNG Hj:u>7/10
TO KPITAPIO gival:

«AnoppinTeTain H, , €av N TIPA TNG OTATIOTIKAG EAEyXOU (€80 Z*) and TIG NApaTnpPAoEIG Tou
deiypaTog «evroni¢eTar», Ndvw anod 1o Navw 6pio z, oTn 3€EId 0UPA TNG KATAVOURG>.

Y) oTto uovon)\t—:upo KATw £Agyxo n.x. Hot b 2 7/10 &vavT TnG H,:p <7/10
TO KPITRPIO €ival:

«AnoppinTeTal n Ho €4V N TIMN TNG OTATIOTIKAG eA&yXou (edw Z*) and TIC napaTnpnoEIg
Tou deiyhaTog «evTonileTal», KATw anod To KATw Opio -z, oTnv aploTepry oupd TNG
KATAVOMNG».

Ta napandavw KpITAPIa yid €AEYXOUC OTATIOTIK®V UNOBECEWY Uund TNV TUMIKN KAVOVIKA
divovTal ouvonTika oTov napakdtw Mivaka.
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Mivakac 8.3 Kpitripia eA€yXou HE TNV TUNIKK KAVOVIKRA Katavopn ni@avornrag f(z)

dimdevpo shevyoo Amoppincertos n Hy sdv
. . (8.16a)
z :3 Zﬁfﬂ T.:| Z ':: _Zﬁﬁg

Meovdmlevpog mive Shavyoc Amoppinteton n Hy sdv

. (8.16B)
& =z,

Movemleopoc kiatem shavyoq Amoppimretow v Hy sdw

(8.16y)
Z -z,
Ta avTioToixa KpITAPIA yia eAéyxoug Pe Tnv t-Student f(tv) eivar:
Mivakac 8.4 KpiTApia eAéyxou pe Tnv t-Student f(tv)
Higdevpoc Ehevyoo Amoppimteton n Hy ady
(8.17a)
fv ::"fv1“-l,l2 ﬁfv “::_fm“flz

Movomlenpar mve Shawyoc Amopplntetod v Hp edw

(8.17B)
LS

Movamleopog kit shayyog Anoppimrstow v Hy sdw

(8.17y)
o<t
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Ta avTioToixa KpITAPIA yia eAeyxoug (Mn.X. diakupavong) MeE TNV f(Iiv)sivalz

Mivakac 8.5 KpITApPIa eAEyXou HE TRV f(;tfv)

dimleopag Shavyoc Anopplreston m Hy sow
. . o ) (8.18a)
Ao 7 Bodaiy M = Hoap
Movémlevpos mve Ehavyos Amoppinteros ) Hy sdv
, , (8.18B)
Iv' - Iv,l—nx
Movémlenpos whtm shevyor Amopplmeeton v Hy sdw
(8.18y)
2 2
AR S

Ta avrigToixa KpITAPIA yia gAeyxoug (M.x. dlapopag 2 diakupdvoewv) pe tTnv f(F, )
givar:

Nivakag 8.6 Kpirnpia eAéyxou pe Tnv f(F, )

Adimlenpac Ehevyoes Amoppinreton ) Hy adv
. . (8.19a)
Fv A = Fv .,'I.-'-.,1—|7d_|"2 ﬁ Fv R = Fv ,v-,ﬁf}
Meovamlenpas mvo Sleyyor Amopplnteron v Hy edy
(8.198)
Fv‘,v- = Fv Al
Movémlevpog witw sheyyos Amopplmrreton m Hy sdv
(8.19y)
F:,v- = Fv LU G

‘Onou F:J_ XPNOIJonoIgiTal 0 HEYaAUTEPOG AOYOG dIAKUNAVOEWV.
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EvaAAakTIka, dAAd €UpPEWG XPNOIKOMOIOUHEVOG KAvOvag anopaong €ival To AEyOHeVO
akpIBEC eninedo onuavTikoTNTag (exact level of significance) 1 kpioigo péyebog Tou
eAéyxou N TR miBavotnTag (p-value). H mBavoTnTa autn ekppdlel To XAunAOTEPO
€Mingdo ONUAVTIKOTNTAG OTO 0OMOio Wropei va anoppipbei n Hy, 7 Tnv mbavotnTa va
NMAPOUME TIUR TNG OTATIOTIKNG €AEyXOU MeyaAUTepn 1N ion and Tnv napatnpoUMEevN
delyparikn, dedopévou 0TI N H givar owoTr, GUNBOAIKA HNOPOUKE va YPAWOULE:

n.x. oTo 6|n)\supo s)\syxo TOU psoou

p—vafu@:P[(Z -z, ??’Z ::-zm)|H OO ] (8.20)

E wvdvos endpoong: Anoppimceto m Hy sdv

p—vale<o.

(8.21)

BRAMa 40 Yrnoloyiopoi. £To 0Tadio auTto a@evog, epappoloupe Ta dedopéva Tou Tuxaiou
deiyaToC 0Tn OTATIOTIKA EAEYXOU N EKTIMATPIA (M.X. Z* oTov éAeyxo péoou, KOO 9 yia va
BpouUpe nou evtonileTal n Tuxaia pag HeTaBAnTn We Baon TIG eUnelpIkeC evdei&eic (oTolxeia
6siyuc|Toq), Kai a(paTépou, Je Baon To enmiIAeypévo eninedo 0r]|..ICIVTIKC')TI']TCIC unvoyi(oupa
TIG KPIOIUEG TIPEG, MOU XWPIGOUV TO BEIYHATIKO XMPO TNG UNd €AeyX0 NAPAPETPOU OTIG
ap0|[3cua anoMaopsvsq NEPIOXEC anodoxng TG Hy He nleavomTa gunioToouvng 1-a Kal
o€ €Keivn TNG andppiyng TG Hy pe mbavoTtnTa a ccpa)\pclToq TUNou I.

BRpa 50 >T1aTioTiko Zuunepaopa-Anogacn. Ano Tn oUykpion TnG TIMNAG TNG EKTIMATPIAG
N oTaTIoTIKNAG €Aéyxou (n.X. Z* oTov €AeyXo MEoou, pe KOB®) HE TIG KPIOIMEG TIHEG
nou Hepilouv TO JEIYHATIKO XWPO OTIG MEPIOXEC aAnoOPPIYNG Kal anodoxng TnG BAcoikng
unoBeong, AauBAaveral n OTATIOTIKN anogacn, CUP@WVA PE TA KPITAPIa nou divovTal
oToug Mivakeg 8.3-8.6 avaAloya Tnv nepinTwon.

10 KOO KevTpikd Opiakd Oempnua.
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Suvowilovtag, n WeBodoAoyia Tou KAAOCIKOU MAPAMUETPIKOU €AEYXOU OTATIOTIKWV
unoBéoewv akoAouBei Ta BripaTa nou divovTal OTOV NAPakATw Mivakd.

Mivakac 8.7 MeOodoAoyia kKAACIKOU NAPAHETPIKOU €EAEYXOU OTATIOTIK®OV
UnoBécewv

Brijpa 1o

AlaTUN®WON OTATIOTIK®V UNOBEcEwvV. oAU onuavTikd oTadio yiari
€EEIDIKEVUEI TO MPOBANUA TOU €AEyxou. Tpeic eVAAAAKTIKEG JIATUMWOEIC
pgplopoo ToUu JelydaTikoU XWPOU TNnG €AEYXOMEVNC MNAPAMETPOU, €0TW
METOU [

AinAeupog 0 : y=p0 €vavTi TNng H : H#FH0

MovONAEUPOG NAVW Hy: u=pO EVavTl TNG H : u>p0

MovOnAeUpOC KATW HO M=p0 €vavTi TG H1 M<MO

BRpa 20

STaTIoTIKN gA€y)XoU, £0Tw, ¥ = f(é,@). EniAéyoupe Tuxaia peTaBAnTn,
n onoia va gival cuvaptnon T000 TNG EKTIMATPIAC 000 Kal TG NApapETpou,

OnA. ey 494 L, Tnv katavoun mlavoTnTag TNG onoiag yvwpi{oupE
and TouG BewpnTikoUG VOPOUG £TOI WOTE vd MMNOPOUME va KAVOUME
npoTacelc MBavoTnTag und TNV KAunuAn Tng. Avaloya PE TNV KATAVOWN

A0z,
X

delypyaToAnwiag, auTr Ynopei va givai: n.x. Z'(E

BRua 30

KpiTipio eA€yxou A Kavovag ano@aocng. Avaloya pe Tn diaTunwaon Twv
UnoBEoswyv, av OnA. €XOUME OIKATAANKTO, HOVOKATAANKTO KATW 1N Navw
KpITApPIA, ol Kavoveg anogaong divovTtal oTtoug Mivakeg 8.3-8.6 cUuPwva
HE TIG KATAVOMEG TWV OTATIOTIK®V EAEYXOU. EVAAAGKTIKA anoppinToOUpE TN

H, €av (p-value)< a.

BRAua 40

YnoAoyiopoi. a) YnoAoyi{oUpe TIG KPITIKEG TIMEG TNG EKTIUATPIAG YA TO
enmAeydpevo eninedo onuavTikdéTATAg @ (N.X. yia To PEoo pe KOO eival
|za/2]). AuTég xwpilouv To DEIYUATIKO XWPO TNG EAEYXOMEVNG NAPAUETPOU

OTIC NEPIOXEG amnodoxng Kai anopplq)r]q ™G H, .B) E@apudloupe Ta
delyuaTika O0edopeva oTn OTClTIOTIKI’] s)\syxou yia va uno)\oyloouus TNV TIUA
TNG JIEPEUVOVTAC CE MoIa ano TIG unown dUo NePIOXEC evTonileTal.

BRAua 50

STATIOTIKO CUHNEPACHA-ano@aont. Avaloya nou evronileTal n TihnR NG
EKTIMNATPIAC ano Ta JeIYNATIKA Oedopéva Kal JE BACN TO KPITNPIO EAEYXOU N
Kavova anogaong, aTo MNIAEYHEVO €MiNEdO ONPAVTIKOTNTAG, ANOPpPIiNTOULE
r Ogv anoppinToupe Tn Baacikn unobeon.

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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8.4.2 EqpapuovyEéc: '‘EAEyX01I UNOBECEWY ViA TO HECO, TNV TUNIKN AanOokAIon Kdil ThV
avaloyia

Mapadsiyya 8.6

MEAN Tou AZ ao@QaAIOTIKAG €TAIpEiAG TA onoia MIoTEUOUV OTI oI anolnuIWCEIS yia
OUYKEKPIPEVN KATNyopia ao@aAeinv €ival UYNAEG Kal KaTta PECo Opo €600 £Tnoiwg,
{ATnoav ano ToVv OIKOVOMIKO OleuBuvTn va eAéyEel auThyv Tnv eikacia. Ma Tov €Aeyxo
TNG undBeONC AUTAG O OIKOVOUIKOG DIEUBUVTNG eNEAeEe Tuxaio dgiypa 36 TiHoAoyiwv anod
onou Bpnke pégo €630 pe diakUpavon 13.225€. Moia npenel va ATav n anavtnon Tou
0IKOVOUIKOU O1euBuvTn aTo A3, €4V XpNnOIJonoings oTaTIOTIKN CUMNEpAcuaroAoyia, Kai
€av nBeAe va €ival noAU auoTtnpog (yI' auTd enéAege eninedo onuavTikOTNTAG d=1%);

Anavrnon:

O €Aeyxog Yevika ONwG €idape napanavw, ouviotatal oTnv €&eIdikeuan TNG OTATIOTIKAG
€AEYXOU, OXETIKAG KE TN Bacikr unobeon Hy Kabwg eniong kai Tov kavova andégaong. Q6

YVWOTOV, Ta dUO0 CUOTATIKA TOU €AEYXOU €EAPTWVTAl ANO TNV KATAvoun delypatoAnwiag
TNG undwn EKTINATPIAC.

Edw, e€aitiag Tou peyaAou peyéBoug Tou deiypaTtog n=36, napd To yeyovog OTI dev
yvwpifoupe Tn diakupavaon Tou NANBUCHOoU, XpNOIKMOMNOIOUKE TO KEVTPIKO 0pIaKO Bewpnua
(KO®), To onoio npoBAEnel KAvoVvikr KATavour Tou delydaTikoU PECOU Kal EMOHEVWG,
EMIAEYOUPE OTATIOTIKA €AEYXOU TOV TUMOMOINWEVO WECO Z*. Me Baon Tn pedodoloyia
nou desi€ape napandavw n ano@acr TOU OIKOVOMIKOU OIEUBUVTN aKOAOUBEI Ta NApakaTw

BrApaTa YEXP! TNV OAOKANPWOT TNG.
BAMa 1o Aiatunwon YnoBeoswv

HO: H=600
Hl: M#600

O dinAgupog €Aeyxog dikaloAoyeiTal and Tnv €vdeliEn and To dsiypa Tng HIKPAG ano-
KAIONG TNG dEIYHATIKNG TIUAG and Tnv kab’ unoBeon yvwaoTr nANBUCHIaKn L -pol (1
ka®’ undBeon yvwaoTog NANBUCHIAaKOG).

BRAMA 20 EniAoyr oTaTioTIKNG EAEYYOU

K-
Oz
'ONw¢ Npoava@epaps €EAlTiac Tou PEYAAoU O€iypaTog UNOpPOUNE va XPNOIUOMNOINGOUNE

To KOO, avTikabioTwvTag Tnv ayvwaoTtn nAnbucouiakn diakuhavon oTov UMoAoYIoHO Tou
TUNIKOU OQAAPATOC, ME TNV APEPOANMTN EKTINNON TNG anod To deiyua.

Z'(=

1~ 20T

BRua 30 Kpitrpio eAéyxou f kavovag ano@aong

Katw ano TIG ouvlnkeg Tou Tuxaiou auTtoU neipdpaTtoC o Kavovag anogacng sival
«anoppinTeTain Hy: u=600 €4V N OTATIOTIKA EAEYXOU UE TA DEIYHATIKA OEOOHEVA EVTONIOTEI
og onolodnnoTe TWV dU0 AKPWV TNG Z PE Opia Ta z,,,=20,005», r oUPBOAIKG:

«AnoppinTetal n Hy: p=600 av Z* =z o HZ" <~z _g»

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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EvaAAakTika,
«anoppinTeTai n Hy: =600 av (p-value)< a »

BApa 40 YroAoyiopoi

. K- I _ 630-600

sy 115/36

p—vale = P(X = 630) = P(

Z =

L5635 |z [H 2o = 2,576

F-p 630600
5q 115/5

Y= P(Z »1,565) = 0,0588

BAMA 50 >TaTioTIKO CUUNEPATUa-anopaaon
Me Bdon Tov kavova anogaong «AnoppinTeTal n H,: =600 av Z5 Z.1 n Z" “Zon

» Bprikape Z*=1,565 ev® and TOUG MIVAKEG TNG TUMNIKAG EXOUNE |2 || 2 gps |= 2. 576
via a=1%. Enopsqu, €neidn Z*<z , 0gv anoppinTOUME TN Hy: u=600 anodexXOUEVOI OTI

n diagopd |.X- pol dev eival OTCITIOTIKCI oNMavTIKn Kal oq)sl)\s'rcn oTIg Tuxcusq Kupavoslq
Tng deiypatoAnwiag. EvrouTolg, navta d81aTnpoUpe eNIPUAAEn, va €XOUHE KAVEl KAMOIO
delyuaToAnnTIkO Adbog.

EvaAAakTIKa, pe Tov kavova anogaong «anoppinteral n Hy: p=600 av (p-value)< a »
€niong KaTaArnyoupe oTo idI0 CUMNEPACKA va PNV anoppiyoupe Tn Bacoikr agou p-value
(=5,88%) > a (=1%). Me aAha Adyia, yia va anoppipoupe TNV H: u=600 Ba énpene va

gixape B€oel eninedo onPAvTIKOTNTAG N.X. d>5,9% KATI To onoio Bswpeital uwnAod.

Mapadeiypa 8.7

Opada epeuvnTOV akadnuaikoU TUAKATOG Yia Tn diadikaoia TNG E0WTEPIKNG a&loAOYNonG
TOU, €MOIMKElI va €AEYEEl Av O HEOOC OPOG TWV POITNT®WV MNou napakoAouBouv Ta
pabnuaTta €xel au&nbei and Tov nponevTasTiag nou £wg 50. MNa To Adyo auTo eneAee
Tuxaio dgiyua 25 yabnudTtwyv oTa onoia UNoAOYIOE, KATA TO TPEXOV XEILEPIVO £EAUNVO,
KaTd péco O6po 53 NapoOVTEG POITNTEG, KE Tunikr andkAion 10. EAv ol epeuvnTEG €Be0cav
BaBuo epnioToolVNG TWV EKTIMNOEWV TouG 90%, va Osi€eTe av o1 gUneIpIKEG eVOEIEEIC
OUMQWVOUV HE TNV NPOMEVTAETIAG dianioTwon.

Anavrnon:

Eneidn To deiypa eivar pikpd (n<30), apevog, unoxpewTika 6a epyacToUpe KATw anod To
vOpo Tou Gosset | Tnv t-Student katavour, Kal apeTEPOU NPENEI VA EiNACTE NEPICCOTEPO
auoTnpoi aTn dIaTuUNWOoN TwWV UNoBEdswy, ONA. €0Tw Kal PIKPN €vOeIiEn dlapopdc LX)
NMPENEl va Jag npoBANUATifel onuavTika Npog TNV KATeUBUVON HOVONAEUPWY EAEYXWV.
BAMa 1o Alatunwon YrnoBeoswv

Hy: u=50
H : p>50

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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BAMA 20 EniAoyr| oTaTioTIKAG EAEYY0U
K-

Sg

(= Yoy
BApa 30 Kpithpio eAéyxou 1 kavovag andgpaaong
Katw ano TIG ouvlnkeg Tou Tuxdiou auTtoU neipdpaTog o kavovag anogaocng sival

«anoppinTeral N H,: <50 €av n OTATIOTIKM EAEYXOU HE Ta SEIYHATIKA OEGOHEVA EVTOMIOTEI
€VTOG TNG BEEIAG oUpag TNG t, o HE opioTo t, o= Ha 100”7 " OUMBOAIKG:
«AnoppinTeral n Hy: H=50 av z: > Loy 10>

EvaAAakTIKG,
«anoppinTeTai n Hy: H=50 av (p-value)< a »

BApa 40 YroAoyiopoi

s S 1S 15500

PR T YN

p—value = P(X »531= F

i

=1,50 fyop=1313

F-u L 33-50
oy 10/5

)= Pt »1,50)=0,0733

BAMA 50 ZTaTioTIKO CUPNEPATUA-anogmaan

Me Baon Tov kavova anogacng «Anoppinteral n Hy: <50 av r: > fa4 g20 > BPNKAME I3
=1,5 evw ano Toug nivakeg TnG t-Student yia va €xoupe otn degia oupd Tng t,, 01 10%
Bpiokoupe kpioun TIiuA t,, o ,=1,318(yia a=10%).

Enopévwg, ensidn £ > t24,0,1 anoppinToupe TNV Hy: p<50 anodexopevor OTI Mpenel va
€xel au&nBei o péoog dpoc napakoAouBNoNG HABNUATWY anod Toug QoiTnNTEG (U>50). Me
aAAa Aoyia, n diagopad If—pol €ival oTaTioTIKA onuavTikn kai dev pnopei va anodoBei
OTIC TUXAIEC KUPAVOEIG TNG dslypaToAnwiag. EvrouTolg, navra diatnpoUpe em@pUAAgn, va
EXOUME KAVEI KANolo SeyPaToANnTIKO AaBoc.

EvVaAAakTIKd, PE TOV KaAvOova ano@aocng «anoppinTerai n Hy: u<50 av (p-value)< a»

€niong KaTaAnyoupe oTo i0lI0 CUPMEPACHA va anoppiyoupe Tn PBacikn agou p-value
(=7,33%) < a (=10%).
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Mapadeiypa 8.8

EnevduTng, autoanokaAoUPEVOG pIwokivOuvog, gixe NnEpuaol diakupavon Twv anodooewy
Tou xapToPuAakiou (X/®) Twv 15 peToXxwv Tou 25% evw Tnv idia nepiodo n avTioToixn
dlakUpavon Tou yevikoU deiktn nTav 18%. AIKaloAoyeiTal 0 XapakTnpIoNOG Tou ENEVOUTN
WG PIYOKiIVOUVOU HE BaBuoO ePnITTOOUVNG TNG EKTIHNONG 0ag 95%;

Anavrnon:

Mpokerral yia EAeyxo dIAKUPAvoNS G2 Onou ¢ Kad’ unoBecn yvwaoTr NANBUCHIaKA
dexdUaoTe TNV 53 =0,18.

Brpa 1o Aiatinwon YnoBeoswv

Hy: 02=0,18

H,: ¢®>0,18

BAMa 20 EniAoyr oTaTioTIKNG EAEYX0U

Eneidn éxoupe pikpd deiypa n=15 n katavopn delypatoAnyiag Tng s2 anodeikvUeTar OTi
gival akoAouBei Tn }f, ornou v=n-1, ENOPEVWG N OTATIOTIKN €A&yxou Ba sivai:

— _2
e
]

BRpa 30 Kpitfpio eAéyxou f kavovag andpaacng

Katw ano TIG ouvlnkeg Tou Tuxdiou auTtoU neipdpaTog o Kavovag anogacng sival
«anoppinTeTal n Hy: 02 = 0,18 €4v n OTATIOTIKA €EA&YXOU HE Ta JEIYHATIKA dedOEva
gvTonIoTEl vTOG TNG deEIAG oupag TnG Iim Me Oplo TO Ij = 1f4 0ps ™1 OUMBOAIKA:

«AnoppinTeTal n HO: 0% = 0,18 av ]f = Iimm »

EvaAAakTika,
«anoppinTeTal n Hy: 0% = 0,18 av (p-value)< a »

Bripa 40 Yriohoyiopoi
2 (=T 5 _(15-1)-0,25
e o 0,18

=19.444 ¥l =005 = 23685

(2-1)-s* (15-1).0,25
ch 0,18

2 — vahie = P(s* »0,25) = B Y= Pyd, »19,444) = 0,1487

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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BAMA 50 >TaTioTIKO CUPNEPATUA-anomaan

Me Baon Tov kavova anogaong «AnoppinTetal n H: 0% = 0,18 av Ij = If-#,u.us ». 'ETOl,
agou ]f =19,444 < If-t.u.us = 23,685 &ev anoppinToupe Tn Baocikr undBeon.

Enopévwg, To X/® Tou undwn enevouTn NpEnel va BewpnBei 0TI Exel DIAPOpPETIKN diakUupavaon
ano ekeivo Tou YevikoU JeikTn, Kal €neidn £€xoupe £vOelEn uwnAoTepng diacnopdg dev
MMopOoUME va anoppiWoulde ToV IOXUPIOHO TOU OTI €ival piyokivduvog. EvToUToig, navra
dlaTnpoUpE eM@UAAgn, va EXOUHE KAVEI KAMNoIo delyuaToANnTIKO AaBog.

EvaAAaKTIKd, HE TOV Kavova andpaonc «anoppintetal n HO: o2 = 0,18 av (p-value)< a »
€niong KaTaAfnyoupe oTo idI0 CUNNEPACKA va PNV anoppiwoups Tn Bacikn, apou p-value
(=14,87%) > a (=5%).

Mapadeiypa 8.9

OIkovopoAOYyol Tou EAeykTikoU 3Suvedpiou yvwpilav and Tnv ePneipia Toug OTI
TouAdaxiotov 20% Twv TIgoAoyiwv danavwv OTA nepiAapBavouv coBapeg unepBAaceiq
TWV ENITPENOUEVWV Opiwv. DETOG OLWG, O Tuxaio deiypa 49 peydAwv OTA kataAdyioav
napopoleg napapdoeic o nNoocooTd 32%. EMITpEneTal va oupnepdvoupe, He Badbuo
gpnioToouvng 10%, OTI auTn n KATaotaon otoug OTA XEIPOTEPEYE;

Anavrnon:

Mag evdiaQEpel va EAEYEOUIE AV 01 EPMEIPIKEG WAG eVOEIEEIC ouvnyopoUV UNEP TNG AUENONG
Tou BewpoUPEVO WG «IoxUoVToC» NANBUoHIakoU noogooTtoU P napaBacewv 20%. EEaiTiag
TOU PEYAAOU PEYEBOUC TOU JEiYPATOG N KATAVOUN TNG EKTIMATPIAC €ivdl N KAVOVIKD.

Brpa 1o Alatunwon YnoBeoswv

H,: P<0,20
H,: P>0,20

BApa 20 EniAoyr oTaTioTIKNG EAEYYOU
B-F

Z'(= 1~ Z(0.1)

&
BRApa 30 Kpitrpio eAéyxou f kavovag ano@aong
«AnoppinTeTal n HO: P<0,20 av Z I >,
EvaAAakTIka, «anoppinTeTdl n H,: P<0,20 av (p-value) < a »

BApa 40 YroAoyiopoi
7 p-F  0,32-0,20

5, |J0,20°0,80/49
p-P__ 0,32-0,20
JPOfn  |J0.20.0,80/43

Z, =2y = 1,282

2 —value = P($ »0,32) = P( Y= P(Z" »2,10)=0,0179

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ


Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

BAMA 50 >TaTIOTIKO CUUNEPACUA-anoQaacn

Me Baon Tov kavova andégagnc «Anoppinterar n Hj: P<0,20 av 2T rz,» npdayuar
anoppintoupe TV Hy agou £ (= 2,10) <z;,,(=1,282) . Me aMa Aoyia eival noAU miBavo
n karaotacn oe 0Aouc Toug OTA yia To unown B€ua NpAypaTi va €XEl XEIPOTEPEWEI.
EvTouToig, navta diatnpoUpe €Mm@UAAEnN, va €XOUHUE KAVElI KAMOIO OEIYUATOANMTIKO
Aabog.

EvaAAakTIKG, HETOV Kavova andpaong «anoppinTeTain H,: P<0,20av (p-value)<a=0,10»

€niong KaTaAnyoupe oTo idlI0 CUPMEPACPA va anoppiyoupe Tn PBacikn aeou p-value
(=1,79%) < a (=10%).

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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N EknaideuTtikn EvoTnra

e AvdaAuon AiakUpavong kata NMapayovra

Me Tnv uAonoinon Tou padnoliakoU avTIKEINEVOU, 0 KaBEvag and TouG CUUUETEXOVTEC Ba
unopsi:

© Na kartavoei kal va ensgnyei Tn PEBOdO TNG AvdaAuong AlakUpavong kKata éva
napayovTa.

© Na epapuolel Tn HEBODO O OUYKEKPIUEVA dEDOMEVA.

© Na kaTavoei kal va epunvelel Ta anoTeAéopaTa Tng HeBodou

AvaAuon AiakUpavong
Kpimipio LSD

Kpitrpio Bonferroni
Kpitripio Tukey HSD
Kpitripio Scheffe

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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9.1 Eicaywyn

'O\a Ta PEXPI TWPA OTATIOTIKA TECT NOU €EETATAE, XpNoiponoloUy €va ) dUo deiyuaTa yia
va enaAnBeloouv UNoBECEIG NoU a@opoUV Hid ) dUO TIHEC TNG eEapTNHEVNG (EAEYXOUEVNG)
METABANTAGC. Av Kal Ta TEOT aAUTA XPNOIMOMoIoUVTAl €UPEWG aAMd TOUG aAVAAUTEG,
EVTOUTOIG UNAPYXOUV Kdal MEPINTWOEIG ONOU KAAOUNAOTE va €EETACOUNE TNV €nidpaacn
OUO0 N NEPICOOTEPWV EAEYXOHEVWV HETABANTWV WE dUO N KAl NEPICOOTEPEC TIMEG OTNV
napaTtnpoupevn PetaBAnTn. MpoBARuaTa TEToloU €idoug PnopoUv va avTIHETWMNIOTOUV
pE emiTuxia, epappofovTag Tn peEBodo avaiuaong Tng diakupavaong (Analysis Of Variance
—-ANOVA) kal va eAé&yEOUNE TN OTATIOTIKR ONUAVTIKOTNTA TNG dIaQOopdag TwV HECWV OTAV
diaBeToupe neplocoTepa and duo deiypara (opadeg dedopevwy). OuoiaaTikd, n avaiuon
diakUpavong anoTeAei NpoékTaon Tou oTaTioTikoU t-student kal pnopei va spappoarei
€iTe dlaBETOUWE aveEdpTnTa, €iTe eEapTnUéva deiyuara.

ZToKEMAAaioauTo, BaavaeepBolpeoTnvavailuon diakUlpavongevognapayovTa/KpiTnpiou
(One-Way Analysis Of Variance), n onoia pag snITPENEl vd OUYKPIVOUHUE PHECOUG OPOUG
ano nepiocgdTepa anod duo deiypata (opadeg piag aveEaptnTng MeTAaBANTNC). AVTIOETWG,
oTNV NEPINTWAN Nou 0 EAeyX0G agopd deiypaTa nou npogpxovtal anod dUo avegapTnTeG
METABANTEG, TOTE XpnOIdonoloUNE TNV avaiuon diakUuuavong duo napayoviwyv (Two-Way
Analysis Of Variance) k.0.k. Kata Tnv avaAuon diakUpavong evog napayovra/kpitnpiou,
n pndevikn unobson OnAwvel OTI Ta diabéoipa deiypaTa/opadsg npogpyovTal ano
nANBuaopoUC Nou €xouv Tov id10 JETO. Av OPWG KATA TN OTATIOTIKA avaAuon anoppiyoups
Tn uNdevikn undBean kal dexBoUpe TNV evaAAakTIkr), dnAadn oTI Ta deiyuaTa diapépouy,
TOTE dEV PNOPOUE va I0XUPIOTOUHE MoIa GUYKEKPIJEVA deiypaTa dilapepouv HETAEU TOUG.
To npOoBANua auTo, pnopei va AuBsi KANw¢ anAd XpnoIKonolnvTag eEnavalapBavopevous
XPOVOBOPOUC Kal MOAANEG POPEC UN a&IdNITTOUC EAEYXOUC UE TN OTATIOTIKN t-student. To
Kevd auTd, CUPNANPWVETAl PE T XPnoigonoinon €idikwv TeoT (Ta Aeyopeva post hoc
tests) Tng availuong diakUuavong Ta onoia pag divouv 101aiTepn NANPOPOPNON OXETIKA
ME TIC DIAPOPEG TWV PHECWY PETAEU TwV delydaTwVv (AAANAEMIOPATEIC).

MNa va xpnoigonoin@ei n avaAuon diakUuuavong evog napdyovTtd, NpéEnel va 1oxUouv ol
akOAouBec npolnoBEoeIC:

1. O1 0100£01PeC NapaTNPAOEIC TwV dEIYUIATWV NPENEl va ival aveEapTNTEG.

2. O1 nAnBuopoi anod Toug onoioug eniAé€ape Ta deiypaTta, Ba npénel va €xouv Tnv idia
diakupavon.

3. H kaTtavoun Twv dIaf£0IwyY NapaTnPnoswy NPEMEl va €ival KAvoVvikn.

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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9.2 AvdaAuon d1akUHavong HE €va KPITAPIO

9.2.1 To unodsiyua

'‘OTav oTo nAaiolo Yiag NEIpaPaTikngG €peuvacg dIaBEToupe K opadeg pe n napaTnpnoeig
ava opdada (j=1,..,k), T0Te Ta dedopéva Tou deiyuaTog pnopolv va Ta&ivounbouv o€ €va
nivaka Pe Tnv akoAoubn popen:

Mivakac 9.1 Alaragn napaTnpnoemv

Opadeg (Meroyerpiceng)
1 2 3 i
A A A3 A,
Ao A Ao Aoy
A3 A3 Az Az
Ky
Xx,l Xmﬂ Xxﬁ Xx k
Meyélin &
devypdatov ¥ 2y Ay 7y N= 32_1 7y
Liivolo T T T 40 r=>T,
L
Mico B = . N o _ 4t
deis Ky L Ag A Fa= TE;

‘Onou:

Ay =min naparnpnon Tng j opddag yia i=1,....,n; Karj-1,... k.

bl
Tu_;- = ZXE" = G6poIoua TWV NApaTNPNOEWV TNG j OTAANG.
il

- T, L o
Xm‘ =% = apiBunTIKOC NECOC TNG j OTAANG.
2y
K kO
Th=>.T,=2.> X, = a6poioua 6Awv TwV Napatnpioewy.

A 0y A A

-1 -1 i1
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E’m = E;; = YEVIKOG apIBUNTIKOG HECOG OAWV TWV NAPATNPNOEWV.

O1 unoBeoeig nou dIENOUV To UNOJEIyUa givai:

1. O1 napaTtnpnosig X KG6e opddac anoteAolv k aveEaptnTta deiypaTta and avTioToixoug
nAnduaopouc.

2. Kaesvaq anod Toug k n)\neuopouq aKOAOUBEI TNV KAVOVIKNA KATAVOUN WE MEON TIMNA H;
kar koivn diakupavon ¢4, yia j=1,....,k.

3. O1 emdpaoceic TwV opadwv (HETAXEIPIoEWV) T gival otaBepoi apiBuoi nou ikavonololv

TN oX€0N Z;TJ- =0,
Ijl-

Ano To onuEio auTo, ag EEKIVIOOUWE PE €va napddeiypa To onoio 6a XpnoIKdonoIfCoUHE
Kal aTnv unoAoinn avaiuon diakupavong.

Mapadeiypa 9.1

Mia enixeipnon nou dpacTnplonoleiTal oTov KAAd0 TPOPiNwV Kal MNoTwV, HETAEU TwV
AAAWV NpoiovTwyY, napdyel kal epuaolikoUc XUpHoUcg ppoUTwV O CUOKeUaaoia Tou 1 AiTpou.
O JleuBuvTNC NWANCEWV TNG €MNIXEipNONG, uAonmoiwvTag €va oxEdIo €peuvac ayopdg
yia TNV npowlnon TwV NWANCEWV TWV QUOIKOV XUH®V, EVOIAQEPETAl VA EEETATEl TNV
KATavaAwon QUOIK®WV XUHWV (0g AiTpa) piag TETpAPeAOUG olkoyEvelag kaTd Tn S1dpKeld
€VOC UNVOG. Na To okond auTo, CUAAEYEI OToIXEId anod Tuxaio deiyya 25 OIKOYEVEI®V NMou
KaTolkoUV o€ dIaPOpPETIKEG NOAEIC (A, B, I, A) kal Je 100nM0oon KATAvoun o’ auTeg (dnAadn
5 otnv noAn A, 5 otn noAn B k.An.). Ta oToixeia Ta onoia ouvéAeEe PETA TO NEPAG TNG
£€peuvag napouaialovTal oTov akoAouBo nivaka:

O1koyEveia MoAn A NnoAn B noAnr MoAn A
1 18,5 26,3 20,6 25,4
2 24,0 25,3 25,2 19,9
3 17,2 24,0 20,8 22,6
4 19,9 21,2 24,7 17,5
5 18,0 24,5 22,9 20,4

Na kaTtaoksuaoTel 0 nivakag dIATa&ng Twv NapaTtnpioswy ToU NMANPWG TUXalonoinuévou
oxediou Kal va unoAoyIOTEl N YEVIKA JEON TIPA TV NApaTnpnoewV (KaTavaAwong puaikoU

XUpoU).
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Anavrnon:

O nivakag d1aTaéng Twv NapaTtnpnoswyv Tou NARPWCE TUXAIOMNOINKUEVOU OXEDIOU EXEl WG
€Eng:

KatavaAwon guoikoU Xupou (o€ AiTpa)

Ilokerg

Oweorévern | Tladm A | Ilodn B | ITadm T | TLadn A
1 Xy=185 | =263 | Xp=206 | X, =254
2 Hy=240 | X,=253 | Xp=252| X,=199
3 X=172 | X,=240 | Xpp=208 | X, =226
4 Hg=199 | X,=210 | Xp=247 | X,W=175
5 Xo=180 | X,=245 | X,=229| X.,=204
ﬁﬁir;'f:;v =5 #y=5 #y=5 #y=5 W= Zi‘{ n, =20
Livehe | Tp=976 | T,=121,3|T,=114,2 | T, =105,8 r_=j_1‘,r,_=109,?3
Méoou |5 19 50| 7. =04 26| %, =22.84 | T, =21.16| %, = m=01045
6pot o : m : E : ok : m W :

>T0 napdadsiypa pag, €xoupe k=4 opadeg (noOAsic) pe nARBOC nmapartnprnoswv n=5
oc kABe opada (NOAn) €Tol WOTE TO OUVOAIKO MANBOC TwV NApaTnPnocwv va eival
N=k-n=4-5=20.

o Ty TaATy+T,+T,  97,6+1213+114,2410528 109,73

7. - = 21,545
In 50 20 20
f) and Tn oxéon
k MI.
22Xy
A _ 18,5+24,0+...+26,3+25,3-12-6.+20,6+...+25,4+...+20,4 91,945
s

O yeVIKOG HEGOG OPOC MOU UMOAOYIOTNKE, GNUAIVEl OTI N HECN KATAVAAWON PUCIKOU XUHOU
TOU OUVOAOU TWV OIKOYEVEI®V NOU pwWTNONKAV, avépxeTal aTa 21,945 AiTpa unviaing.
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9.2.2 'EA£yX0G UNOBECEWYV

H oAn napandavw diepyacia Tng d1ATAENG Twv NApaTNPROEwV OE Nivakd, YNopoUpE va
noUpe OTI anoTeAei To NpwTO OTAdIO Yid TNV avaAuon diakupavong evog npoBARNAToc.
EnminAgov, n nivakonoinon Twv dedopEvwy PaAg PE TNV napandvw poper, pag Bonbd
oTNV Katavonaon Tou npofANUATog aAAd Kai gTnv napoxn KAnolwv npuwtwv RaciK®V
nepPIypPapIk®V HETPWV (YEVIKOC kal avd opada (noAn) HECOC 6POG KATAVAAWONG QUGCIKOU
XUpoU).

Eneidn, anwtepog 0TdX0G TNG avaAuong diakupuavong €ival o KabopioPog ToU OTATIOTIKOU
KPITNPIOU YIa Tov €AEyX0 TNG MNJOEVIKAG UNOBeoNg, yia va (pTACOUME €Kei Ba npenel
v'aoxoAnBoupe pe To BEpa TNG HETABANTOTNTAG TwV NApaTnpnoswv (JEoa os kaBe deiyua,
METAEU TWV dEIYHATWY KAl GUVOAIKA JETAEU TWV NApATNPAOEWY TOU GUVOAIKOU JgiyaToq).
O 0po¢ HETABANTOTNTA AvAPEPETAl OTO ABPOICUA TWV TETPAYDVWV TWV AMOKAICEWV TwV
napaTnpnoswy and TNV PeEon TIKA TOUG Kal ovopddeTal dBpoiopa TeTpaywvwy (Sum of
Squares-SS). MapatnpwvTac To €nOPevo diIaypappd, BAENOUKE OTI N METABANTIKOTNTA
TNG KaTavaAwong xupoU €ival eupavng, Tooo YEoa o KABe ndAn, 000 Kal PETAEU TWV
NOAEWV.

26,0 -
g 24,00
E 22,00
&
g 20,00
g
18,0
n n=5 n=5 n=
T T
1 a 4

NnoAElz
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Mpoc Tnv katelBuvon auTth, Ba ouvexiooupe pe Tn dIATUNWON TWV UMNOBECEWV TOU
unodeiypaTog. X’ €éva unodelypa avaiuong diakUuuavong Kai €10IKOTEPA OTn YEVIKA Tou
Hop®n), 0 EAeyX0G UNOBECEWV DIATUNWVETAI WG EENG:

Hytly =Wy == Wy, (Ohot o1 acot elvon ioot ettt tovg)

H oz, =2 #Wy (Chot ot weool dev slvon ioot petall tovg) (9-1)

MNa To napdadelypa Pag, ol UNoBEaelg dIaTUNWVOVTAl avaloyd we akoAoUBwG:

Hylly = 1y = Uy = Wy (H péon kotovdioaot guatkes yupol sivon ide os dheg Tug mélag)
Aoy # Ly # Wy # W, (H peon kateviddoon guotkeD Yoot Siepspa omd mohn o mdin )

Ano Tnv napdbeon Twv oToIxeiwv TnNG épeuvag (Mivakag 9.2), To npdBAnua Tng
METABANTOTNTAC (S1acTopdcg) TwV NapaTnPnoswy eival EPQaves. H geTaBAnToOTNTA AUTN
evTonideTal:

a) Méoa oe kdbe deiyua. MNa napdadelypa, ol OIKOYEVEIEG oTnV NOAN A, KATAavaAwvouv
METAEU TOUC dIAOPETIKN NOoadTNTA PUOIKWV XUH®V. To idlo @aivopevo napaTnpeital Kal
OTIC unOAoINEG NOAEIG.

B) MeTa&U Twv deiypdtwyv. 'EvTovn €ival kai n diagpopd PeTa&U TN MEONG KATAVAAWONG
PUOIK®V XUM®V and noAn os noAn.

Y) =10 oUvoAo TWV NApATNPACEWV TOU YEVIKOU deiyPaTog TNG €peuvac. AuTo NpokKUNTEl
g€UKoAa, av AdBoupe unown Kag Tov YEVIKO UECO MOU UMOAOYICAUE KAl TOV GUYKPIVOUUE
(f} unoAoyiooupE TIC ANOKAICEIG) HE TIC NAPATNPNOEIC TWV JEIYUATWYV.

EEGANouU, n avaAuon diakUpavong opileTal oav pia diadikacia KaTda Tnv onoia n GUVOAIKA
METABANTOTNTA nou undpxel ota dedoueéva, dlaondatal O €nIPJEPOUC OUVIOTWOEG Mou
opeilovTal o€ dIAPOPETIKEG MNYEC NPOEAEUONC. ENOPEVWG, EUKOAA UMOPOUE VA OPICOUNE
TIG £VVOIEC AUTEG:

RO _
. S&W=EZ(X#—XDJ)2 = OAIkO dBpoiopa TeTpaymvwv (Sum of Squares Total)
=131
TWV AnokAICEWV TWV NApaATNPnNOswV and TOV YEVIKO WECO N OUVOAIKN Olacnopd Twv
B

OEIYHATIKWV TIHWV. 'Onou, PE To Z; aBpoilouUpE TIG TETPAYWVIONEVEC ANOKAICEIC HETA O€
k =

KaBe opada, evw PE TO Z aBpoiloupe Ta anoTeAéouaTa TwWV OPAdwv.
J=l
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B
T a2
o Al =ZZ(X#—XU_,-]' = ABpoiopa TETPAYOVWV TWV  AMNOKAICEWV  TwV
FAE|
napatnpnocwyv Kabe dsiyuaTog anod Tov PECO TOUC 1 GBpoloud TETPAY®OVWY PECA OTd
deiypaTta/opadeg (within groups Sum of Squares).
LA
— —_— 2 _ N v H X
o S5 e =Z:{;;J.(Xm.—xm) = ABpoiopa TETPAYWVWV TWV AMOKAICEWV TWV HECWV
Jl-
TwV JOEIYMATWV And TOV YEVIKO PECO 1 aBpoloua HPETAEU Twv delypaTwv/opadwyv (be-
tween groups sum of squares).

Enopévwg, 10xUEr:

St = S S (9.2)

Ev ouvexeia, av diaip€0OUNE Ta aBPOICUATA TETPAYOVWY TWV CUVICTWOWY TNG GUVOAIKNG
METABANTOTNTAC PE TOUG AVTIOTOIXOUC BaBuolc eAcuBepiag Toug, TOTE NPOKUNTEI TO HECO
AaBpolopa TETPAY®VWV TWV anokAigswv. AnAadn:

Ry
o MIES e =% = Mé£oo AaBpoloua TETPAYWVIKWV AMOKAICEWV HETAEU TWV
deiypaTtwv (Mean of the sum of squared deviations between groups).
A L . ) ) )
o MES 4p = Fa = M£0o GBpoIoHa TETPAYWVIKQOV ANOKAICEWV EVTOC TwV dEIYHATWY
e

(Mean of the sum of squared deviations within groups).

TEAOG, TO KPITAPIO EAEYXOU TNG 100TNTAG TWV PECWYV, €ival n OoTATIOTIKN F KAl npokUnTel
ano Tov Adyo:

Sghe'meen
_ MES e _ k-1
lEEL—l}-(”—R-} - MSM - SSM (9-3)
n—ik

Enopévwe, av yia eninedo onuavTikoTNTag d F(k-1) (nk) < F(k_l) (n-K),” TOTE dexONAOTE TNV
HNJeVIKN unoBean OTI 0l HETOI TwV JEIYHATWV/OUAdwYV gival iool HETAEU Toug, dIAPOPETIKA
dexOuaaTe TNV eVAAAAKTIKN unoBean.

Télog, kaTaokeualoupe Tov nivaka availuong diakUuavong oTov onoio aneikovifovral

OuUVONTIKA, OAOI Ol andlTOUPEVO! UMOAOYIOHOI yia Tov Mpoodiopiond TOU OTaATIoTIKOU
kpiTnpiou F.
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Mivakac 9.3 AvaAuong diakUHavong

L“aﬁ!-l:];r;]n — ABporejLa TETpUyOVEV Bafpoi Migo T pwpvied
. ] ]f g UTOKALGEDY shevBeplog GO (Inean Trarenun F
E:i,l;;e u) (Sum of Squares) {Degrees of square) 1
) = Freedom) d.f
MMerads ‘ 3 o
SR =2 m(x -X% s e = Pt
oLESDY = ( / k-1 T
Evtdc taw L s _ S5 G
SS:Y‘Y‘X_X i - ithin = FI‘ Wen T —_
LBy = 2 20 ) Nk MES . i
ok ¥ )
= X -EY 4
(Total) ol —_lf—_lf( ) M-

Mapadeiypa 9.2

Me Ta 0edopeva Tou napadeiypaTtog 9.1 kal Ta oToixeia Tou nivaka 1, va eleyxBei oe
eninedo onuavTikdéTnTag a=0,05 n pndevikn unoBeon, OnAadn OTI n PEON KATAVAAWON
(UOIKOU YXUMoU gival idla og OAEG TIG NOAEIG.

Anavrnon:

O €Aeyxocg Ba yivel ge To oTaTioTikod kpITApIo F. MNa va JnopECOUE va EKTINNCGOUME TNV TIKN
Tou, Ba npenel kAT’ apxag va UNMoAOYiCOUNE TO ABPOIoHA TETPAYWVWV TWV ANMOKAITEWY,
€VTOG, METAEU KAl 0TO OUVOAO TwV NMOAEwV, OnAadn va BpoUlE TIG MNYEG TNG OUVOAIKNAG
METABANTIKOTNTAG/DIAONOPAG TWV NAPATNPACEWY TOU GUVOAIKOU JeiynaTog. Enopevmg:
ABPOICHA TETPAYWVWV TWV AMOKAIGEWV EVTOG TWV NOAEWV:

koM
S8 = 2 2 (K~ Xy’

F=1 il
=(18,5-19,52)" +.+(18-19,52)* +(26,3-24,26)" +._+( 24,5-24,26)°
+(20,6-22,84 )"+ +(22,9-22,84)" +(25,4-21,16)" +_ +(20,4-21,16)’*
=597,540
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ABpOICHA TETPAYWOVWV TWV AMOKAICEWV HETAEU TWV NOAEWV:

k
oA, =ZHJ'(X|J_;'_XDJ:'2
J=1
=5. [:19,52—21,945:]2 +5. [ 24,26—21,945:]2 +5. [:22,84—21,945:]2
=t4. [:2],]5—21,945:]2 =63 286

OAIKO ABpOICHA TETPAYDVWV TWV ANMOKAICEWV:

= 3 3 8y - o’

7=l =l

= (18,5-21,945)" +(24-21,945)" + _+(20,4-21,945)* =160,790

Ev ouvexeia, unoAoyifoupe To HECO ABPOICHA TETPAYWVWV TWV ANOKAICEWV VTG, HETAEU
KAl OTO GUVOAO TwV NOAEwV. Enopévwg:

M&go aBpoIoHa TETPAYWVWY TWV ANOKAIGEWV EVTOG TWV MOAEWV:

S5 g 97,504

AL = =
n—k 20—4

= 6,004

To anoTéAeopa auTo, €xel 1I0IAITEPO EVOIAPEPOV KAl Onuaivel 0TI KATA PECO Opo, N HEDN
OIKOYEVEIaKN KAaTavaAwaon QuaikoU XUHoU OTIG NOAeIC A, B, T kal A, dia@Epel/anokAivel
anod TNV avTioToixn MECN OIKOYEVEIAKN KAaTavaAwaon nou napaTtnpnenke oTiG NOAEIC AUTEG
KaTa 6,1 AiTpa @uaikoU xupoU nepinou.

Méoo aBpoioua TETPAYWVIK®OV ANOKAICEWY HETAEU TWV NOAEWV:

S5 63,286
M = Pt P2 20 0 (195
Bomnen k-1 4-1

AUTO onuaivel 0TI Katd PHECO 0PO, N MEON OIKOYEVEIAKN KATavaAwaon @uaikoU XupoU nou
napatnpninke oTiG NOAEIC A, B, I, A, dia®EpPEl/anokAIVEl ano Tn YEVIKN JEON KAaTavalwon
TOU OUVOAOU TWV OIKOYEVEIWV ToU OeiypaTog (nou {ouv Kal OTIC TECOEPIG NOAEIG) KaTd
0,85 AiTpa (21,945-21,096) quaoikoU XupouU.
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MeTa TOuG NApanavw unoAoylopoUg Kal dlaipwVTag TIG HECEG TETPAYWVIKEG AMOKAICEIG
HETAEU TWV NOAEWV HE TIG AVTIOTOIXEG EVTOG TWV NOAEWYV, MPOKUNTEI N TIKF TOU OTATIOTIKOU
kpiTnpiou F. AnAadn:

MES o 51,095
F = Tetmrean __ k-1 — : — 3, AH2
08 MSS pr SPmmwn 6,094
n—ic

TéNOG, yia TN AAWN andpaong OXETIKA HE TOV OIEVEPYOUHEVO EAEYXO, EAEYXOUME av

FEH)‘(H} c:ﬁéiﬂ-lliﬂ-&)ﬂ o€ €ninedo onuavTikoTnTag a=0,05.

Enopévwg: *EEH;L(H}=3’462}*%16,0135:124 mou onuaivel OTI AnoppinNTOUHE TN

HUNndevikr undBeon kalr deXOPACTE TNV €VAAAAKTIKNA, ONAAdr| Cupnepdivoupe OTI n PEON
KaTavaAwaon QUOIK®OV XUH®OV TOUAAXIOTOV HIAG NOANG dlagEpeEl anod TIC AVTIOTOIXEG TWV
UNoAoIiNnwv NOAEWV Tou d€iyuaToq.

To epwTnUa OPwG nou TiBeTal Twpa eival: «Moleg €ival auTéG ol MOAEIC Mou N HEon
KaTavaiwar) Toug diIaPEpPEl g€ aXEoN ME TIGC undAoIneG;» To epwTnUa auTd, PnopoUpE va
TO ANAvTNOOUWE, av XpNOIKONoINCoUKE KATAAANAQ KPITAPIA Ta onoia pag eniTpENouV va
OUYKPIVOUME TN HEON KATAVAAWON TNG KABs NOANG ME OAEC TIG AAAEC. Ta KpITApPIa AUTA
onwg avapepape ovopdalovral «post hoc kpiTrpia NOAAANAWY CUYKPITEWV>» Kal n Xpnon
Toug ano@aacileTal JeTd Tnv avaiuaon diakUuuavong.

>Tnv enopevn napdypago, 6a napoucidooupe cUVTOPA MHEPIKAG and Ta KuploTePd
KPITAPIA NOAAANA®WV CUYKPICEWY Nou XpnoigonololvTal eUpEwG oTnV Npdén kai Ta onoia
Xpnoigonoinoape ota d3dopEva Tou NPoBAANATOC YIA VA EVTONICOUE EMIPEPOUC DIAPOPEG
OTNV KATavaAwon HETAEU TwV NOAEWV.

9.2.3 Kpitnpia noAAanA®v ouykpiocswv (post hoc tests)

9.2.3.1KpiTApio LSD

To KPITAPIO AUTO, OVOUAZETAI KPITHPIO TNG EAAXIOTNG ONKAVTIKAGOIAPOPAGH NPOOTATEUHEVO
t. XpnaoigonoigiTal 6Tav n TIPA TNG OTATIOTIKAG F nou unoAoyioTnke KaTta Tnv avaAuon
dlakUpavong €ivalr oTaTioTika onuavTikn. OuaoiaoTikd, npokeITal yia Tpononoinon Tou
OTATIOTIKOU t-test kal unoAoyileTal and Tov TUNO:

G2 G
t= i U ERY
[ L1 ©4)
.’EJ- .’EJ,\
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‘Onou:

g xai ‘?m‘ = 0l YEool 6pol U0 opdadwV Nou cuykpivovTal.

HyoKal &

g + = TO NMANBOC TWV TINWV KABE ouddag nou CUyKpIveTal.

Fi
MES i = 10 HMECO ABPOIoHA TWV TETPAYWVWV TWV ANOKAICEWY PETAEU TwV OPAdWV.
(o] B'oepoi e\euBepiag yia TO KpITApIo LSD BpiokovTtal and Tov nivaka avaAuong
dlaKupavong gy = A pistan )

Mapadeiypa 9.3

Me Ta dedopéva Tou napadeiypatog 9.1 kal Ta groixeia Tou mivaka 1, va eleyxBei o€
€ninedo onuavTikoTNTag a=0,05 n undevikh unoBeon OTI N PEON KATAVAAWON QUOIKOU
XUHOU PeTa&l Twv noAswv A kal B gival ion, dnAadn €xouv Tnv idia péon katavaiwon,
ME TO KpITApPIO LSD.

Anavrnon:

Me Baon Tov TUNO UnoAoyiopoU Tou KpITnpiou LSD, €xoupE:

. -F, T _ T o
- iy~ _ Ha—Hn _1352-2426 474 g
11 [1 1} JS - [1+1] 1,103993
Mgy | —+— | I MES | —+— 094 242
no oMy 5 5

nou onuaivel 0TI N NapatnpoUpevn Yeon diagopa Katavaiwaong (-4,74) oTic NOAeIC A Kal
B eival otaTioTika onuavTikni (3nA. n pEon katavaAwon ival d1agopeTIK HETAEU TwV SUO
auTwv NOAEwV). 'OAEG 01 UVATEG GUYKPIOEIC HEONG KATAVAAWONG PUOIKWOV XUHWOV UETAEY
TWV NOAEWV, NapoucialovTal OToV Mivaka nou akoAouBEi:
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Oivakag 9.4 MOAAANAEZ ZYFKPIZEIZ ME TO KPITHPIO LSD EEAPTHMENH
METABAHTH: KATANAAQZH ®YZIKOY XYMOY

0504
@ () Di;:?;':m Std. Si. Confidence
IMOAEIZ | ITOAEIZ Error Interval

: e Lower | Upper
Kpiripro Bound | Bound
2 -4,74% | 1561282 | 0007866 | -B030 [ -1430
1 3 -332% | 1561282 | 0049376 | 6,630 | -0,010
4 -1.64 | 1561282 | 0309133 | 40550 | 1670
1 4,74* | 1561282 | 0007866 | 1430 | E.0350
2 3 142 | 1561282 | 0376579 | -1800 | 4730
LSD 4 3,1 [ 1561282 | 0064497 | 0210 | 6410
1 332*% | 1561282 | 0049376 | 0010 | 6,630
3 2 -142 | 1561282 [ 0376370 | 4730 | 12800
4 168 | 1561282 | 0297868 | -1630 | 4990
1 164 | 1561282 | 0309133 | -1670 | 4930
4 2 -3.1 | 1361282 | 0064497 [ 6410 | 0210
3 -168 [ 1561282 | 0207868 | 4000 | 1630

* The mean difference is significant at the .05 level.

9.2.3.2 Kpitnpio Bonferroni

To KpITPIO AUTO, PMOPElI va xpnoigonoinBsi akopa kai éTav n TIMN TNG OTATIOTIKNG F
MouU UMOAOYIOTNKE KATA TNV avaluon diakupavong dsv gival oTaTioTIKG onuavTikn. Ol
OUYKPIoEIC HETAEU TwV oPddwy, YivovTal e TN Xpron Tou KpiTnpiou LSD. H povn diagopd
nou undpyxel MeTa&l Toug €ival, OTI N ONUAvVTIKOTNTA TNG TIUAG TOU KpITnpiou t nou
unoAoyileTal, 6a npénel va eAeyxBei og eninedo onuavTIKOTNTAG a/NARBOC CUYKPICEWV.
>Tn NePINTWON Pag, To eninedo onuavTikoTNTAg Tou a Ba eivar a=0,05/12=0,0042.
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'OAEG 01 dUVATEG OUYKPIOEIC HEONG KATAVAAWONG PUOIKWV XUM®V HETAEU TWV NOAEWV,
napouaciafovTal oTov Mnivaka rnou akoAouBsi:

MNivakag9.5 NMOAAANAEZ ZYTKPIZEIZ METO KPITHPIO Bonferroni EEAPTHMENH
METABAHTH: KATANAAQZH ®YZIKOY XYMOY

9504
@ 8)) Di;:?::m Std. Sig. Confidence
IIOAEIZ | IIOAEIZ Error Interval

. - Lower | Upper
Kpiriipro Bound | Bound
2 -4,74% | 1561282 | 0047197 | 9457 | 0043
1 3 -332 | 1361282 | 0296235 | 8017 1377
4 -164 ) 13561282 6337 | 3057
1 4,74* | 1561282 | 0047197 | 0,043 0437
2 3 142 | 1561282 1] 3277 | 6117
Bonferroni 4 3,0 1361282 | 03860970 | -1397 | 7797
1 332 | 1561282 | 0296255 | -1377 | BO17
3 2 -142 | 1561282 1] 6117 | 3277
4 168 | 1561282 1] -3017| 6377
1 164 | 1561282 1| -3057| 6337
4 2 -3.1 | 1561282 | 0386979 | 7797 1,397
3 -168 | 1561282 6377 | 3017

* The mean difference is significant at the .05 level.

9.2.3.3 KpitApio Tukey HSD

Ovopadetal Kal wg KPITAPIO «EIAIKPIVOUG ONPavTIKnG 01apopac». Oswpeital and Ta nAéov
ao@aAn kpItnpia noAAanAwv cuykpicswv. MpokeITal yia noAU cuvTnpnTikO KPITRPIO,
ME AMNOTEAECHA KAMOIEG €AEYXOMEVEC OIAPOPEG va WNV eP@avidovral w¢ oTaTioTika
ONMAVTIKEG, VW av e@apuolape KAnolo AAAO KpITApIO MIBavov ol dIaPopPEG AUTEG vda
NMPOEKUNTAV ONUAVTIKEG. KaTa Tn diadikaacia Tou eAEyXou auTou, Ba npenel va npooeEoupe
OTI OTAV £XOUME va OUYKpPivoupue dUO PECOUG, TOTE aPAIpOUNE NAVTA TOV PIKPOTEPO ano
Tov PeyaAUTepo. O J€IKTNG q TOU KpITnpiou, unoAoyileTal and Tov TUMNO:

s

——— V- i
U= it ] (9.5)
lil M
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an = 0 PeYAAUTEPOG ano Toug dUO PECOUG OPOUG MOU OUYKpivovTal.

0 MIKPOTEPOG ano Toug dUo PECOUC OPOUG MOU CUyKpivovTal.
Nn= To NANBOC TWV TIHWV KABE opadag (ouadeg pe idlo apiBud NapaTnpHocwy)
MES = To YETO ABPOIoHA TWV TETPAYWVWV TWV ANOKAICEWYV PETAEU TwWV OMAdWV.

O napandvw Oc€ikTng, e@apudleTal PJOvo OTAvV Ol Opadeg €xouv Tov idlo apiBuo
napatnpnocwv. AlaQopeTIKA, 0Tav To NARBOC €ival avigo, TOTE N TIUA Tou avTikabioTaTal

k

[1 1 1}
B g Sk e
ooy My

O €AeyX0G TNG MNDEVIKNG UNOBECNG OTNV NEPINTWAON AUTR, YiveTal apoU npwTta BpoUue

and TOV apHoOVIKO HECO OpO # =

Toug PBaBpoug eheubepiag (0T NEPINTWON HAG  df = df ., = 16) Kal €V OUVEXEIa

OUYKPIVOUME TNV TIKM MOU UMOAOYICAUE PE TNV KPIoIKN TIKM. 'OAEC 01 DUVATEC CUYKPIOEIG
HEONG KATAavVAAWONG QUOIKMOV XUH®OV HETAEU TwV NOAswv, napouaialovTtdl oTov nivaka
nMou akoAouBei:

MNivakag9.6 MOAAANAEZZYTKPIZEIZ METOKPITHPIO Tukey HSD EEAPTHMENH
METABAHTH: KATANAAQZH ®YZIKOY XYMOY

Mean sl
[ Std. : Confidence
HGE?EE HGEEEE ok e I SO Sig- Interval

. a-h Lower | Upper
Kprn]pm Bound | Bound
2 4.74% | 1561282 | 0033628 | 9207 [ 0273
1 3 332 | 1561282 | 0186871 | -7.787 1,147
4 -164 | 1561282 | 0723193 | -6.107 2327
1 4,74% | 1561282 | 0035628 0273 0207
2 3 142 1561282 | 0200008 | -3.047 5,287
4 31| 1561282 [ 0234071 | -1367 7,567
TakeyHED 1 332 | 1561282 | 0186871 | -1,147 7.787
3 2 -142 | 1561282 [ 0 B00098 | -5 887 3047
4 168 | 1561282 | 0,708491 | 2,787 6,147
1 164 | 1561282 | 0,723193 | 2,827 6,107
4 2 3,1 | 1561282 | 0234071 | -7.567 1367
3 -168 | 1561282 [ 0708491 | -6.147 2787

* The mean difference is significant at the .05 level.
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9.2.3.4 KpiTApio Scheffe

MpoKeITal €Niong yia ouvTNPNTIKO KPITAPIO To onoio PBacileTal oTn oTaTioTikn F kal
unoAoyileTal ano Tn oxeon:

X . -X.
i= oy o e 7
1 1 9.6
MIS s [—+— (9-6)

npooAy
‘Onou:
Xuj Kal Xq;‘ = 0l YyEool 6pol dUO opAdwyV Nou CUyKpivovTal.
M; kal #; = To NANBOG TWV TIH®V KABe opddag nou cuyKpiveTal.
MSS g = TO HECO AOPOIOHA TWV TETPAYDOVWV TWV ANOKAICEWV HETAEYU TV OPASWV.

'OAEG 01 dUVATEC OUYKPIOEIC HEONG KATAVAAWONG PUOIKOV XUM®V HETAEU TWV NOAEWV,
napouaialovTal oTov Mivakad rnou akoAouBsi:

Mivakag 9.7 MOAAANAEZ ZYTKPIZEIZ ME TO KPITHPIO Scheffe, EEAPTHMENH
METABAHTH: KATANAAQZH ®YZIKOY XYMOY

Mean e
[ Std. : Confidence
HGE?EE HGEEEE ok e I SO Sig- Interval

. a-h Lower | Upper
Kprn]pm Bound | Bound
2 474 | 1561282 [ 0057762 | 9607 0,127
1 3 23,32 | 1561282 | 0,250748 | 8,187 1,547
4 164 | 1561282 | 0,777239 | -6.307 3227
1 474 1561282 | 0057762 | 0127 o607
2 3 142 | 1561282 084204 | -3.447 6,287
4 3,1 1561282 | 0304352 | -1.767 7067
Ohbieiie 1 332 | 1561282 | 0250748 | -1,547 2187
3 2 142 | 1561282 084204 | 6,287 3447
4 168 | 1561282 | 0,764603 | -3,187 6,547
1 164 | 1561282 | 0777239 | 3227 6,307
4 2 31| 1361282 | 0304352 | 7067 1,767
3 -168 | 1561282 [ 0764603 | -6.547 3187
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' ExknaideuTtikn EvoTnra

e AvdAuon MaAivdpopnong kai SUCXETIONG

Me Tnv uAonoinon Tou pabnoiakoU avTIKEIWEVOU, 0 KaBEvac anod TouG CUUMPETEXOVTEG Ba
unopei:

© Na kaTavoei TNV €vvola TNG GUOXETIONG.

© Na kaTavosi kal va gpunvevel Ta anoTeAéopaTta TnG PeBodou o anAd kai ouveeTa
dedopéva.

© Na e@appdlel anAn kai noAAanAn naiivdpounon.

E€apTnuévn petaBAnTh (Y)

AveEaptntn peraBAnTn (X)

SUVTEANEDTNG GUCXETIONG

Ipappikn cuoxETion (linear correlation)

Mn YpapuIkn cuoxeTion (non linear correlation)
Backward Elimination

Forward Procedure

Stepwise Regression
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10.1 Eicaywyn

O KupIOTEPOG OKOMOG MOAAWV OTATIOTIKWV avaAUOEwY, guvioTatal oTn digpelvnaon Tng
oxX€onG META&U OUO N Kal MEPICOOTEPWY HETABANTWV MOU AVTINPOCWMNEUOUV MOCOTIKA
XApakTNPIOTIKA Hovadwv evog nAnBuopou (f) evog deiypatog ek Tou nAnBucpou). lMa
napadelypa, €oTw OTI BEAoupe va pdboupe KATI yia Tn oxéon PeTa&U, olkoyevelakou
€1000NUATOG Kal EMIMESOU HOPPWONG TWV KATOIKWV MIAG NEPIOXNG N/Kal Twv danavav
TOUG Yyia BEpaTta eknaideuong, pnvidiov anodoxwv Kal nAikiag n/kai €Tn euneipiag rn/kai
eningdo eknaideuong epyalopevwyv oTov EEvodoxelako kAAdo, dandavng yia ayopd evog
KAAAUVTIKOU (MN.X. KPEWAG VUKTOG) KAl OIKOYEVEIAKOU €I000ANATOG /KAl TNG dIAPNUICTIKNG
Bandvnq TWV EMNIXEIPNOEWY MNAPAYWYNC TOU, TWV MWANCEWV MIAG avTIinpoowniag
QUTOKIVATWY Kal Tou 6|C|Gso|pou ap|6pou noo)\r]Toov NG f/Kai Tng 6|C|<pr]p|0T|Kr]g 6c|r|avr]q,
TNG gATNONG €vOG NpoidvTog Kal TNG HEONG TINAG d1aBecng Tou oTNV ayopd and Tov
avTaywviopo K.4. Oewp®vTag Ta Napandvw MoooTIKA XApaKTNPIOTIKA WG HETABANTEG
€VOG NPOPBANKATOC, HNOPOULE va NoUpE OTI N digpelivnon TG GUONG KAl TNG EVTAONG OTN
ox€on dUo 1 NEPICCOTEPWV HETABANTWYV, UNOPEI va yivel ge TN HEB0dO TNG NaAIvOpOUNonG
Kdl TNG OUOXETIONG.

EidikoTEPa, Pe TNV NAAIVOPOUNON EKTIMOUUE TN OXEON MIAg HETABANTAG (eEapTnUEVNG A
anokpiong) wg nNpog Wia aAAn n aiAAeg (aveEdptnTeg, N eAeyXOMEVEG N ENEENYNUATIKEG),
eK@PAlovTag Tn pia PETABANTA WG YpAUMIKA ouvaptnon r oxl TNG AAANG N Twv AAAwvV
HeETAaBANT®V. KupidTEPOG OKOMOC TNG MEBOOOU TNG NaAivdpounong €ival n ekTignon
Kal n npoBAewn TV TIMOV TNG Miag HETABANTAG HECW TWV TIH®V TNG AAANG (N Twv
aAwv). AvTiBeTa, oTn NepinTwon nou aduvaToUpe va Bewprnooupe TN Wia PeETABANTR
WG €EapTnUEvN Kal TNV AAAN (N TIG AAAEC) w¢ aveEdpTnTn, €@apUOloule Tn HEBODO TNG
OUOXETIONG WE Bdon Tnv onoia YETPAPE Tov BaBud cupPeTaBoANG dUo 1 MNEPICOOTEPWV
METABANTWV 1 TNV €vTAON TNG YPAHHIKAG OXEONG NMou MBavov va undapxel HeTagl Toug.
>Tnv evoTNTA auUTR 6d NApouCIACoUE TIG dUO auTéC HEBODOUG, dlepeuvmvTac Tn GUoN
Kal TNV £vTaon TwV XapakTnpIioTIK®OV €vOG nNpoBARuaTtog pe OUO Kal MEPIOCOTEPEC
MeTaBANTEG. Enopévwg, oTn NpwTn nepinTwon 6a AEPe OTI ava@ePOUACTE OTNV dAnAN
naAivopounon Kai anAr oUOXETION, evw oTn deUTEPN OTNV MOAAANAR naAivopodunon Kal
noAAanAr ouoxeTion.

10.2 AnAR YypapHIkin NnaAivdépopnon

'Onwg avapepOnKe NPOoNyoUHEVWG, N anAn naAivopounon @appoletal oTav eEeTaloupe
Tn @UOoN Kal TNV €vraon dUo XapakTnploTIKWV (MeTaBANTwV) X kal W evdc npoBARUATOG.
H petaBAntn X ovopaletal ouvhBwg aveEdpTnTn PETABANTA Kal €ival auTr Tnv onoia
pnopoUue va eAeyEoupe, dnAadn ol TIHEG TNG enIAéyovTal/kaBopilovTal anod Tov EpeuvnTN
(n.x. To UWog TNG dIaPNUICTIKAG danavng evog npoidvTog, To WEYEBOG KATOIKIAG TWV
VOIKOKUPI®MV K.AM.). AVTIBETWG, N AAAN peTaBAnTh W ovoualetal e€apTnuévn HETaBANTRH
ENEION Ol TINEG TNG OEV EAEYXOVTAl ANoO Tov €peuvnTr dnAadn, ol TIHEG TNG eEapTwvTal and
TIG TIMEG TNG METABANTAG (N.X. N {NTNON €vOG NPoidvVTOG, N KATAavAaAwaon peuPaTog K.Am.).
Me aAAa Aoyia, wg €EapTnuévn HETABANTA €MIAEYETAl QUTR OTNV onoid avTavakAdral
TO anoTéAEoUa Twv PeTABoAwv TnG X, r auTtn nou kabBodnyeiTal and Tnv avegaprTntn
METABANTA X.

Me Tnv avdAuon anAng naAivopodunong, okonog gival va BpoUpe €va unodelypa, dnAadn
pia yalnuaTikn oxéon (guBUypappn, NOAUWVUMIKN, KAUNUAOYPAUMN, €KBOETIKN K.AM.) N
onoia va ekepalel TNV €€aptnon TNG WeTaBANTAG Y ano tn X. MNa napdadesiyua, av pid
ENIXEIPNON YIa TNV Napaywyrn €vog npoiovtog Tng, BEAel va yvwpilel Nwg n YEon TIPA
J1GBE0NG TOU ano TIC AVTAYWVIOTPIEG EMIXEIPNOEIC ennpealel Tn {ATNON Tou MnpoidvTog

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ

185


Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

TNG, MNopoUpE Pe Baon Tn HaBnuaTikr oxeon nou Ba €&eIdIKEUTOUKE va NPoadIopigoupE
(1} akopa kar va npoBAEWoUHE) Tn {ATNON 0TAv N YEon TIKN 01a0€0N¢ TOU avTaywVviopou
eival X eupw. H avdAuon anAng naAivdopounong nou akoAouBei, BaacileTal oTnv anin
unoéBeon OTI n €€apTnUEvN PETABANTN Y WUNOPEi va NpooeyyIoTel IkavonoinTika anod Hid
YPAMMIKA ouvapTtnon Tou X(Y=a+BX).

MNa Tn Onuioupyia &vog unodeiypatog anAng naAivopounong, KAvoupe TIG €ENG
uUnoBEosIG:

1. H peTaBAnTn X ival eAeyxopevn, dnAadn yvwpiloupe TIG TIMEG TNG. AUTO onuaivel ot
gival yalnuaTikn JeTaBANTR Kal oxl Tuxaia.

2. O1 TIEG TNG HETABANTAG X unoAoyilovTal Xwpig Kanoio o@aAua.

3. Ze kGBe Tipn X, TNG X QVTIOTOIXEN HId KATAvVOun meavoTnTag TnG Tuxaiag HETapANTAG
Y kai o1 napatnpnBeioeg TIWEG TNG Y yia dedopevn Tipn X, TNG X anoTeAouv Tuxaio deiypa
nou nAapOnke ano Tnv KATavoun auTh.

4. O1 JIaKUNAVOEIC TWV KATAVOUWYV TNG Tuxaiag PeTaBANTAG Y €ival OAeG ioeg UETAEU
TOUG.

5. 'OAol ol HEOOI TWV KATAVOP®V TNG Tuxaiag YeTaBANTAG Y BpiokovTal navw otnv idia
gubeia ypappn (unoBeon ypaupikoTnTag). AnAadn, yia Tov nAnBucouo 1oxUel n akdAoubn
ox€on n onoia ovopddeTal anAn ypauuikn naAivdpounon Tou nAnBuopoU 1 nAnBuouIakn
euBeia naiivdopdunong:

B(Y/X)=a+ 8 % Y=a+s (10.1)

onou:
E(Y/X)= p€oog TnG KaTavopng Y yia dedopevn TIUN X; TnG X.
a,B= ouvTeEAEOTEG NaAivdpopunong Tou nAnduaopod.

6. 'OAeC 01 TIHEG TNG Y €ival aveEapTnTeG METAEU TOUG.

Eneidr otnv npd&n oupBaivel va napatnpouvTdl o@AAUATA KATA TOV UMOAOYIOHO TWV
TIH®WV TNG PeTaBANTAG Y, oTnv €ficowon (10.1) Ba npEnel va npooBECOUNE ToV OPO €
0 onoiog yia OedopEVN TIUN X, TG X va onueiwvel Tn dilagopd (anodkAion) PETAEU TNG
napatnpoupevng and tn BswpnTikn (a+BX) TINN TNG Y. AnAadn,

£= Y- (@+ A0 (10.2)

Enopévwe, npokunTel To akOAouBo oTOXAOTIKO UNOdelyua:

Y=g+ {+e (10.3)

>T0 napandavw unodeiyua, o 0poG € ovopaleTal o@Aaipa naiivdpounong r d1aTapakTIKOG
0poG 1 kaTaloino.
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O UNOBETEIG TOU YPAUMIKOU unodeiyuaTog nou oxeTidovTal Je To oPAaApa naiivopdunong
glvatl.

1. Na kaBe Tipn X; TNG X, To opdaAua nakivépopnong eivar pia Tuxaia HETABANTA n onoia
€XEl HEON TIMN KNOEV Kal dlacropd oTabepn n onoia dev eEaptaTtal and Tn X.

2. TadelyuaTika opaAuata dev oxeTidovTal ueTa&l Toug (N napaBiaocn auTng TNG UNoBeong
odnyei oTo NPOBANKA TNG AUTOCUCXETIONG TOU dlaTapakTikoU 6pou).

3. KaBe deiypaTtikd oQAApa, KatavePeTal Ye Tnv idia diakUuuavon (n napaBiacn auTtng
TNG undBeong odnyei aTo NPORBANKA TNG ETEPOOKEDACTIKOTNTAG).

4. KaBe deiypaTtiko oQaApa KaTavePeTal Kavovika.

3TN OUVEXEla, YE TN HEBODO TWV EAAXIOTWY TETPAYWVWV 8a EKTINNCOUNE TIC NAPANETPOUG
ToU unodeiyyaTog TNS NANBUOHIAKNG NaAivopounong, dnAadr ToUG CUVTEAEOTEG a Kal B,

-

®OTE N uBeia ypapun nou Ba npoklyer T = &+ &L (6nou & kar £ ekTIUATPIES ToV @

Kal B avTioToixa), va neplypdgel Kata Tov KAAUTEpo duvaTd TPOMo Tn oXEon HETAEU TWV
peTaBANTOV X kai Y.

10.2.1 EKTiUnoNn TOV NAPAUETPWYV d Kai B
H onueiakn ekTipnon & kai 3 TWV NApapéTpwv a kar B TnG nAnOuopiakng €ubeiag
naAivdpounong Y = g+ &L, eniTuyxaveral pe Tn péBodo Twv eAaxioTwv TETPAYOVWY,

ehaxioTonoiwvTag To ddpoioua Twv oPaipdTwv/kaTaloinwy oTto TeTpdywvo, dnAadn:

i k-] B N ; N - '.2 B ] . ~ a
mm & =mn | Y- &= 85 =mun> (Y- Y, | (10.4)
(= | (=3 R T | G il

O1 onuelakeg ekTipnoeg & kai ,-!% TwV napapeTpwv (a kai B) Tng nAnBuopiakng eubeiag
naAivépopnaong, ol onoieg divovTal ano TIG OXEOEIG:

i Loy 5 S T
&'ZzzlYi—l,@(ilz - 8 (10.5)
i
Y HY, -uXY Y XY, - DY, Y, -Y I, -X)
aH_ P i i i - S &
f= S 1 f=—— A= TE g (10.6)
S0 - aX A =S A - x
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Enopévwe, n e€iowon Tng eubeiag eAaxioTwv TETPAYWVWYV N eKTIUNBEV unodeiypa (esti-
mated model):

T =&+ A (10.7)

XPNOILOMOIEITAl YIA TNV EKTIUNON TNG NANBUCHIAKAG euBeiag naAivépopnong ¥ = @+ K

O ekTIUNTAC & eival o oTaBsndC OPOC TNC €UBEIAC Kal EpUNVEUETAl WC N EKTIUNGN TNG

Y 6tav X=0. AvTiBéTwg, To & eival n kAion Tng subsiag eAaxioTwv TETPAY®VWV Kal
UnodnAMVEl TNV EKTINOPEVN HETABOAN TNG Y av To X au&nBsei kata pia povada.

O1 ekTIUNTEG & Kal ,-!?3 nou Npoékuwav e Tn HEB0JO TwV EAAXIOTWV TETPAYWVWYV, EXOUV
TNV eAaxiorn diakUpavaon kai ovopalovral apigTol auePOANNTOl YPAUMIKOI EKTIMNTEG.

Mapadsiyya 10.1

Enixeipnon nou dpacTnpIonolEiTal OTOV XWPO TNG €0Tiaong, diaBETel 22 uNokATAoTANATA
OIKOYEVEIQK®WV €0TIATOPIwV o€ S1APopEeG Neploxeg TNG ABrivag. H dioiknon Tng eTaipeiag,
ano@Aacios va AEIToupynoel and To eNOPEVO £TOC AKOMPA €va €0TIATOPIO KAl YId TO OKOMO
auTo, 0ag aveBeads va nNpoadIopigsTe TNV KAAUTEpN B€aon yia Tnv idpuon kal AsiIToupyia
Tou. Mia €peuva ayopdg Ocixvel OTI yid TNV €MAOYR TNG KAataAAnAng B€ong, Ba npénel
va An@BoUv undyn TpeIG HETABANTEG, @) TO HECO OIKOYEVEIAKO €1000NKA TWV KATOIKWV
TWV MNEPIOXWV dpaAcTnPIOTNTAG TWV UMOKATACTNHATWY, B) 0 apIBUOC TWV KATOIKWV
nou fouv og akTiva 3 XIAIOPMETpWY anod Ta UNOKATACGTAKATA TNG KAl Y) O aVTaywVIOHOG,
dnAadn To NARBOC TwV KATACTNHATWV AAAWV ETAIPEIOV MNOU NMPOCPEPOUYV IDIEC UNNPETIEG
(unokartaoTara &va kaTaoTnaTa) kal dpacTtnplonoloUvTal O AKTiva €vOg XIAIOPETPOU
ano Tn B€on TWV UNOKATACTNUATWY TNG. Z€ NPWTN PAan, NTeiTal va ekTIUNOEI N YPAuHIKA
aImwdng oxeon MeTa&l NWARCEWV Kal €100dMUATOG.

STov nivaka nou akoAouBei, napoucidlovTtal ol NWANRCEIC TWV 22 UMNOKATACTNHATWV
TNG EMIXEIPNONG KABWG KAl TO JEGO OIKOYEVEIAKO €1000NHA TWV KATOIKWV TNG MEPIOXNG
dpaoTnpPIOTNTAG TOUG.

Anavrnon:

KaT’ apxdg, and To enopevo didypauua diaonopdg HMETa&l Twv NWANCEWV Kal Tou
olkoyevelakoU €1000NKATOC, UNApXEl MIa €U@Aving oxéon HETAEU Twv OUO aAuTwV
HeTaBANTWV. AnAadn, 60o au&avel To OIKOYEVEIAKO €1000NKA, TOGO AUEAVOUV Ol MWANCEIG
NG enixeipnong. Eniong, napatnpeital 0Tl ol NWARCEeIG peTaBadAAovTal ouoTNUATIKA YUPW
anod pia eubeia ypappn. Enopévwg, PnopoUPE va KTIMNOOUME €va YPAUHIKO unodelyua

TNG HOPPNG ¥ =+ AL OTa dedopeva Tou NPoBARUATOG.
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Aigypappa 10.1 Aiaypappa diacnopdc HETAEU NWMARCE®WV KAl EIC03AHATOG
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MwANOCEIG KAl OIKOYEVEIAKO £1003NHaA

., Elgodnpa
Ur:_u;'m?:;] UDIKDKL:I;I[;JU Y e 32

ot y1h € (X)

3234 1372 42742 104 846 4 1742

35645 225 8.059,2 127 163 k6 2108

2857 163 4997 3 87 4385 2856

3660 210 7 6360 1339560 441 0

448 45 2156 9637 6 2011523 466 5

273a 150 4107 .0 74 966 4 2250

3707 2149 3.118,3 137 4185 479 6

482 8 26 4 127459 2330958 B97 0

34545 2848 8.817.9 19577 b G503

32472 150 4.863,0 1051056 2250

434 4 281 122066 183703 4 789 6

473 A 315 14 965 5 224297 0 993 5

3167 190 G.017.3 100298 9 3B10

307 7 201 G.184 .8 94 5793 404 0

3100 16,2 50220 951000 262 4

3811 214 3.1595 .45 145 237 2 453 0

4200 1858 7.896 .0 1764000 3534

3760 153 57528 1413760 2341

365 A 16,7 G.105 .5 133663 4 2785

403 5 224 9.0451 163.054 4 2018

458 5 265 121582 210497 4 7023

32849 1858 G.183,3 1081752 3534

STY=8164,5 3 X=454,0 3 YX=173.049.4> Y* =3.107.203,0) 3" X =9.852,4
T=3111 =204

XpnoigonolwvTag Ta anoteAéopara Tou [MMivaka 10.1 pnopoUPE va eKTIMAOOUME TNV
e€iowon naAivdopopnong Twv nwAnocewv (Y) w¢ npog To OIKOYeveEIdkO €10odnua (X).

9,44

Enopévwg:
Y. — > 3T,
ﬁ.’— ”Z}_: it Z!:‘ ‘Z!.:‘ ’_ 221730494 — 450,0.8.164,5 _
?EZXE_Z[Xi ]2 229 8524 — (4540

car =Y - AX=371,1-9,44.454,0 =176, 3
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Apa, n eEiowon naAivdpopnong sivai:

T =176,54+9,44%

And TNV ekTINNMPEVN €€icwon NaAivdpounong NPokKUNTEl OTI AV TO OIKOYEVEIOKO €100dNKA
TWV VOIKOKUPIWV dev au&nBei kaBOAou, TOTE Ol HECEC NWANTEIC TNG EMIXEIPNONG AVAUEVETAI
va gival TNg Taéng Twv 176,3 XIAIadwyv €. AVTIBETWC, av TO OIKOYEVEIaKO €1000nua au&ndei
KaTa xihia €, T6Te o1 NnwANoeIg 6a augnBouv kata 9,44 xIA. €.

>Tn napanavo eEicwon NaAivdpopunonc, o GUVTEAEOTAC & (N kKAion Tng euBeiac) peTpacl
TNV andAuTn PETABOAN nou engpxetal otn PETABANTA Y oTav n peTaBAnTh X au&nbsi n
MEIWBEI KATA pia povada. XpnoidonolwvTag TNV €vvola TNG EAAoTIKOTNTAG TNG METABANTAG
Y w¢ npo¢ Tn MeTaBAnT X, UNopoUNE va PETPROOUKE TNV NocoaTidia PETABOAR TG Y
av n X perapAnbei katd 1%. Enopévwg, yia TNV NEPINTWON HAG, n €AACTIKOTNTAG TNG
METABANTAG Y G Npog Tn HeTaBANTn X €ivai:

= :‘T{ 206

2

AuTO onuaivel 0TI, av au&nBei To OIKOYEVEIOKO €100dNKa KATa 1%, TOTE oI NWANOEIG TNG
enixeipnong Ba au&nboulv katd 0,52%.

10.2.2 SpdadApara eKTi 1 kaTaAoin

H euBeia ehaxioTwV TETPAY®VWV ONWC AUTM NPOEKUWE, ANOTEAEI JIa MPOCEYYIOTIKA OXEON
OXETIKA JE TO NWG OUVOEOVTAl O TIHEG X; Kal Y; TwV dedopévwy pag. Av oTnv egiowon
TNG €uBeiag avTikaTtaoTAoOUPE onou X TIG TIHEG X, TwV deGOHEVWY, TOTE NAIPVOUHE TIG

EKTIMNOEIG Yi TWV TIMWV TNG Y.

T, =&+ 55, i=1,.n (10.8)

ol onoieg Ba npenel va BpiokovTal Navw f Kal Kovta oTnv €ubsia.

O1 d1aPOpPEG NOU MPOKUMNTOUV WETAEU TWV EKTIMNOEWV ?i Kal TV napatnproewv Y,

oupBoAiGovTar pe & kal ovopalovral opaAuara ektipnong (errors of estimation) n
katdAoina (residuals). AnAadn €xoupe:

i i i ;— & i =1 (10.9)

To opaAua E‘- gival HEPoGgTNG noqunpnonq Y, nou dev ou)\)\ouBavsTm ano Tnv eubeia Twv
eAaXiOTWV TETPAYWVWV Kal Nailel onuavTiko po)\o Kkatd Tnv a&loAdynon Tou eKTIUNBEVTOG
unodeiyuaToc.
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Napadeiypa 10.2

Me Ta dedopeva Tou napadeiypaTtog 10.1 va uno)\oylmouv ol eswpnTleq TIWEG Y ™G
METABANTNAG Y, Ta KaTahoina Kabwg Kal n ypa@Ikn napdoracn auTwv g npog TIG Tluaq

™G X

Anavrtnon

Ol BEWPNTIKEG TIUEG Yi Kal TwV napaTtnpnoswv Y, unoAoyilovTal pe Baon Tnv e€icwon
naiivdpounong ¥ =176,3+9,44X, av avTIKATAOTAOOUUE O AUTAV TIC TIUEC X; NG
METABANTAG X.

P

OeWPNTIKEG TIHEG Kal kaTaAoina naAivdpoHnong

NuwAiesig ot EIBE QnpE s 5 N = &
KoKUpWV Y, £=Y,-Y, (¥, =7,
Kih. £{Y) a5 ik £ (X) i i i i i i
3238 13,2 300,92 429 5232
356.6 126 380.6 330 10521
2857 169 3358 -41,1 1.611,9
366,0 21,0 374,5 2.5 73.0
4455 16 3802 68,3 46637
773.8 150 317.9 441 1.946.1
3707 i Qg 383.0 -13,3 153,3
432.8 6.4 425.5 573 32318
3458 5.5 470 -71,2 5.072.1
3242 150 3179 6,3 395
4544 28,1 441.6 -T2 51,2
4736 6 4746 1.0 1.0
3167 12,0 3557 -38,0 1.515.6
7.7 0.1 366,1 53,4 34040
3100 16,2 329.2 -19,2 3702
3811 2.4 378.3 2.8 77
420.0 18,8 3538 fif, 2 43849
76,0 153 320,7 553 30520
3656 16,7 334.0 ilg 1.001,1
403,38 224 3878 16,0 4573
458.8 26,5 4265 323 1.046,1
128.9 128 353.8 249 619,1
(Y-, = 341707

Ano To OIAYPAUHA TWV KATAAOINWV WG MPOG TIC TIMEC X,/ (aiveralr OTI Ta Kataloina
KATAvEPOVTAl Tuxaia yUpw ano To PNdEV XWpIiC Kapgia ouoTnuaTikoTnTa.
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Aidypappa 10.2 Aiaypappa kardAoinwv

80,0
B0 - - oo O CRCTCRLIE
A o - - oo

B0 - - oo

0,0 T T T

Karahkoima
™
»

SB0,0 oo oo T e T L LR LR EEEEERERERERERE

A0 o R RGERECEEEEEEEEEPPERPED

1 R GRCECETETELECRTEEREEEEEEEEt L GRGRCECECECEEEEREPEREE

-80,0

EIFadnpa voIKoRUpE Y of Y14, £

10.2.3 TunikO oPAAPA EKTINNONG

'Onwg £xoupe NdN avagepel, n e§iowan NaAivopodunaong xpnoidelel yia TNV EKTIHNGN TNG
eEapTnuevng WeTaBANTAG OTav diveTal n TIPA TNG avegapTntng. Av Kai Pe Tnv €ubeia

naAivopounong Y= dﬁf+ﬁ}( naipvoupe Mia ApioTn EKTigNon TnG HMEONG TIWAG TNG
e€apTnUevNG PeTaBANTAC Y (apol & «al ,@ gival auepOANMTOI YPAUMIKOI EKTIUNTEC),
evTouToIG Ba npenel va yvwpiloupe nooco kaAd napiotd auth Ta dedopeva pag n katd
noco auTr Npooapuolel Tn BewpnTIKN OTNV NPAyUATIKN KATAoTAon.

AV XPNOILOMOINCOUHE WG HETO aE,lomchiaq TN PEON AnOKAICN TETPAYWVOU TV TIHGV Y,
TNG Y ano TIG eKTIUNBEVTEG TINEG Y, , dnAadn Tn diakupavon Twv KaTaioinwv yupw ano
TN YPAUMN NaAIvdpOuNoNG, TOTE EXOUME:

g el el (10.10)
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2

To Fysx, divel YIa ekTipnon TN 31A0MOPAG TWV TUXAIWV OPAANATWY Kal OvoualeTal EGO

TETPAYWVIKO opaApa (mean squared error). H BeTIKNA TETpAywVIKI Tou pila TnG diaonopdg
2

TWV TUXaiwv o@arpaTwy (4 Serx ), ovoualeTal Tunikd o@aAua ekTipnong (standard error

of estimate) | Tunikr andkAion Twv kataloinwv (residual standard deviation).

Mapadeiypa 10.3

Me Ta dedopéva Tou napadeiypaTtog 10.1 va unoAoyIoTel TO TUMIKO OQAAUA EKTIHNONG.
Anavrnon:
Ma va urnoAoyiooupe TO O@AAUA €KTIMNONG Ba mnpénsl MpwTA va UMOAOYIOGOUME TNV
: PR
diakUupavaon Siix. Ano Tov rlzivcu(a 10.2 npokUnTel OTI Z[.Yi - Y, ] = 34.170,7,
8- Z,.:[-Yi F _ 341707

EMNOPEVWG n=2 22-2

=1.7085

Fyiy = o =f1.708,5 = 41,33
Apa, To oPAaAua ekTignong 6a sivai: Kal onuaiver ot

ol TIHEG X. TNG X, dlapépouv/anokAivouv ano TIGC BEWPNTIKEG TIHEG ?i, KaTta peéco oOpo
kara 41,33 XIA. €. EN€I®N n TIUN TNG €ival OXETIKA HIKPM, HNOpoUHE va noUpe OTI n uBeia
YPAMMN NPocapuOleTal APKETA KAAG OTA EPNEIPIKA dedopéva.

Mvwpifoupe 0TI To A  ekTIpd Tnv KAion B Tng uBsiag NaAivdpdunong oTov NANBUCHO.
AUTO MOU Pag evOIAQEPEl OTN MEPINTWON AUTA €ival, apevog PEV va UMOAOYICOUHE TO
didoTtnua oto onoio Ba BpiokeTal n kAion B TnG eubsiag naAivopounong oTov NANBUCHO
(HE €va opIopEVO €NiNedoO oNUAvTIKOTNTAG 1-a) KAl APETEPOU, va EAEYEOUHE TN UNDJEVIKN

unoBeon OTI To B I00UTAl PE TO KINJEV, HE ANOTEAECHA N NApaTnpoupevn diapopd Tou ,e%
ano To B va opeiAeTal oTIg dlaKUPAvVOEIg TNG delypaToAnyiag.
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AigoTnHa egnioToouvng

a) 'Otav yvwpifoupe TNV nAnBuopiakn diakupavon C’i;x , TOTE:

,_B-8__ B-8 B8
Jo i

(10.11)

To gy €ival n TeETpaywvikn pifa Tou D‘i;x Kal Jnopei va ekTiynBsi anod Tnv napanavw
oxéon. Enopévwg, To diaoTnua guniotocUvng Tou O‘i;x gival yvwaro.

B) 'Otav 7o deiypa Twv napatnphoswyv €ival peydAo (n>30) kal dev yvwpiloupe TNV
nAnBuouiakn diakluavon aﬁ,x , TOTE akoAouBoupe Tnv idia diadikacia Tng napandvw
nepinTwong, Pe Tn dia@opd OTI Ba Npénel va XpNOIKOMNOINCOUKE Hia eKTigNon Tne. Mia

apePOANNTN EKTINNON TNG aﬁix diveTal and Tov eKTIUNTN:

» ~ a
.
3]
I (10.12)
SY."I_—
n—=2

y) ‘Otav TO dciyya TwvV napatnphocwv €ival pikpod (n<30) kal dev yvwpiouphe TNV

| 8- 8|
nAnBuopiakn diakupavon C'i,x , TOTE t=—— . TO Sg ovopadetal Tunikd o@Aaiua
S
F

(standard error) Tou cuvTeAeotn & kai diveralr and Tn oxeon:

(10.13)
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E'nopévcog, To didoTnpa oTo onoio Ba BpiokeTal n kAion B (o€ eninedo onuavTikOTNTAG )
givar:

e

B=BEe s M Bl oS S S EFE 05 (10.14)

‘EAEYXOG UNOBECEWV
'OTav evdlapepOPaAoTE va eAEyEOUPE TNV undBeon OTI N NAPAPETPOC B TnNG eubeiag
naAivopoéunong otov nNAnBuouod civar B=0, dnAadn o1l ol peTaBAnTég X kar Y e€ival
ave€apTnTEC, TOTE 0 EAEYXOC dIATUNWVETAl WG €ENG:
H, 8=0
H:1) §20
{) B0
i) 8 <0

H oTaTioTIKA EAEyXOU MOU XPNOIKOMOIEITAlI G AUTN TNV NEPINTwon givai:

g- 8 L N N s
Tf' i St Jfiz=1i (10.15)

o S Fmx 754

|

]

Enopévwg, To KPITAPIO anogaong yia TIG Napandvw TPEIG UMNoBECEIG eAEyxoU, €ival
avTioToixa:

a-8

o
&

.=

5.
f

s

o AV = =L, ad TOTE anoppinToupe TN UNdevIKn undBeon

' i=
iﬁ?ﬂ—l“fﬁ n

o€ €ninedo onuavTikOTNTAG a Kal yia n-2 BaduoUg eAeuBepiag Kal CUPNEPAIVOUUE OTI N

napatnpoUpevn diagopd Tou A anod To pndév €ival oTaTIoTIKA CNUAvTIKH.

a-8

5 -
f

e Av f=

=3 NP TOTE ANOPPINTOUME TN WNJEVIKN unoBean.

a-8

= -
f

° AVf:

S A TOTE ANOPPINTOUME TN KUNJEVIKN unoBean.
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A

TEAOG, TN OTATIOTIKA ONUAvTIKOTATA Tou A  Kal Twv avTioToIXwV JETABANT®V, HAopoUlE
va TNV eAEYEOUME EPNEIPIKA HE TO KPITHPIO 54 < 0,58 .. AnAadr, av To TuMIkd oPAApa
gival IKPOTEPO ano TO PICO TNG EKTIUNHUEVNC TIUNAG E.’, TOTE N NAPAPETPOC auTh (M N KAion

TNG €uBsgiag) ival oTaTIOTIKA ONUAVTIKA.

Mapadeiypa 10.4

Me Ta dedopeva Tou napadeiypaTtoc 10.1, va eAeyxBei n OTATIOTIKA ONUAVTIKOTNTA TOU
ouvTeAeoTH nalivdpounong & ot eningdo onuavTikoTnTag a = 0,05 dnAadn, 6T ol

METABANTEG X kal Y €ival aveEapTnTEG Kal va npocodiopiaTei d1IaoTnuUa gPnioToouvng Tou
nAnBuopiakol ouvTeAeoTn NaAivdpounong B e mbavotnta 95%.

Anavrnon:

a) MNaTov EAeyXo TNCaveEapTnoiagTwy HETABANTWV X Kal Y, UNoBETOUKE OTI 0 NANBUGHIAKOG
OUVTEAEDTNG NAAIVOPOUNONG €ival und&v. ENopévwg, o EAEYXOG dIATUNWVETAl WG €ENG:

H,: 8=0
H: 820
Ensidn To deiypa eival pikpo (N=22<30), katd Tov €Aeyxo 6a XpnoIUOMnoINCOUME TN

oTaTioTIKn t-student. MNa va nNpoodiopicouphe TNV TIPR To'! KpiTnpiou t, Ba npénel kat’
apxdac va UnoAoyiCOUNE TO TUMNIKO OQPAANA KTipnoNG Tou A

M
-
Il
|
|

- 2
s a1 — 454.0
onou 3 (%, -Xf =y x2- M1 —9852.4-. — 483,53
i i #
Enopévwg, § = il = i = S =502
Sﬁ* ﬁf" 1,88

Ano Tov [Mivaka KpITIKOV TIHOV TNG KATavoung t-student kar yia a=0,05 kai v = 22-2 =
20, Bpiokoupe OTI £ 005 =2,074.
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Enedn t=5,02> L5 g g5 =2,074 , anoppinToupe Tn PNJEVIKN UNOBECN Kal SeXOHATTE TNV

€VAAAQKTIKH, MOU onuaivel 0TI undpyel e€Eaptnon META&U Twv PeTaBANT®V X kai Y, dnAadn
METAEU TOU €100dMUATOG TWV VOIKOKUPIOV KAl TWV NWANCEWV TNG ENIXEipnongc.

B) To diaocTnua epmioToocUvng Tou nAnBuopiakoU OUVTEAEOTH MaAivdpounong B MHe

mBavoTnTa 95% (f eninedo onuavTikoTnTag a = 1-0,95=0,05), npoadiopileTal and Tnv
akoAouBn diInAR aviodTnTa:

5 T .
8 f’x—l%sﬁ =f= ’8+£?¢—2,%Sﬁ i

244- 2075188 =944+ 2075.1,88 7
554 = 5=1334

Enopévwe, n TIMN TOUu OUVTEAEDTH NaAivdpounong oTov NANBuUopo, KupaiveTal and 5,34
£wg 13,34.

10.2.5 Ak . ) o .

H diatunwon &vog d1acTAPAToG €PMoTooUVNG Yid TO d Kal €vOG €AEyXou yia va
d1anICTWOOUNE OTI TO d €ival i00 PE WIa CUYKEKPIMEVN TIUM, MNOPEI va yivel He napopoio
TpoOno W’ autdv nou neplypdyape napandavw yia To B.

'Onwg Kalr oTnv nponyoupevn MepinTwon, €Tl Kal €dw, n oTabepd a €xel diakupavon
™Tv:

»
- -2
C’ﬁxx;_fj’{i

T (10.16)
no |- X

als

H TeTpaywvikn pida TnG dlakupavong Tou & ovopaleTal Tunikd oaApa (standard eror)
Kal OUMBOAICeTal e Sy,

AigdoTnHa egnioToouvng

a) ‘Otav yvwpifouphe TNV NAnBucouiakn diakUupavaon Ji;x , TOTE

&-a a-o &— &
e _ _ _
- X
. % a 3 St
TIH Lt gt
i s A (10.17)
3 2 TIX H __ A
ne 3 =20 n (3 =300
Jra—
i i
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Kal To didoTnua eunioToocUvng Tou  €ival yvwaTo.

B) 'Otav To deiypa Twv napartnpnocwv ivalr yeyaho (n>30) kai dev yvwpiloupe TNV

nAnBuopiakn diakupavon C"i;x , TOTE akoAouBouUpe TNV napandavw dladikacia, PE TN
dlapopa OTI Ba NpEnel va XpnoILonoINCoOUpE oTn BN TNG TOV EKTIMNTR Si;x "

y) 'Otav TO deiypa Twv napatnpnocwv eival pikpd (n<30) kar dev yvwpiloupe Tnv
G a)

5z
. . . (&-a)
t-student pe v=n-2 Babpoug eAeubepiag, eNOPEVWG § = - LA

nAnBuopiakn diakupavon a‘im, TOTE 0 AOYOG | akoAouBei TNV kartavoun

5z

Enopévwg, To diaoTnpa oTo onoio Ba BpiokeTal n TIPA Tou a (o€ eninedo onUavTIKOTNTAG
a) eivai:

O = aﬂn—z,“f‘* 1 a_zx-z,%sﬁ =g = &+3;-¢_2,%S°? (10.18)

‘EAEYXOG UNOBECEWV

'OTav evdlapepOPAoTE va eAeyEoupe TNV undbeon OTI N NAPAPETPOC B TnNG eubeiag
naAivopoéunong otov nNAnBuouod civar B=0, dnAadn OTlI ol peTaBAnTeég X kar Y e€ival
aveEapTnNTEG, TOTE 0 EAEYXOG OIATUNWVETAl WG EENG:
Hy @=0
H:1) az0
) =0
i) & =0

H oTaTioTikr EAE€yXOU Mou XpNOIYonolEiTal o’ auTn TNV nNepinTwon €ivat:

d-a
=

o (10.19)

5

Enopévwg, To KpPITAPIO anogaong yia TIG Napandavw TPEIG UNOBECEIG eAEyXou, eival
avTioToixa:
d-a ) G- , , L

e Av i= e -:zx_l% nit= Ty = fx_l% , TOTE anoppinToupe TN PINdevikn undBeaon
o€ gninedo onuavTikOTNTAG a Kai yid n-2 Babuouc eAeuBepiad.

&—-a

o Av i= >ty _a ., TOTE anoppinToupe TN MNOEVIKN undBeon.

5.

o
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&
o Av i=
5z

<ty g, TOTE QNOPPINTOUPE TN UNJEVIKN UNOBEDN.

TEAOG, TN OTATIOTIKA ONPAVTIKOTNTA TOU & kal Twov avTioTOIXWV PETABANTWV HMNOPOUNE
va TNV eAéyEoupe epneipikd pe To Kpimipio 55 < 0,5&. AnAadn, av To Tunikd oPAApa
gival JIKpOTEPO anod To HICO TNG EKTIHNHEVNG TIUNG &', TOTE n NAPAPETPOG aAUTR €ival
OTATIOTIKA ONUAVTIKH.

. . " o , .
Y (Yx)

MpoOKeITal yia TNV NEPINTwon KaTtd Tnv onoia BEAOUHE va KATAOKEUAOOUNE £va didoTnua
€UNIOTOOUVNG EVTOG TOU onoiou BpiokeTal (He dedopévn MBavoTnTa) N aAndng péon Tiun
NG METABANTAG Y. .

'‘EOT® N ypaupn naiivdopounong Yi =at “SXE'. H ekTignon Tou JEOOU HIAG KATAVOMNG
Y yia pia 0edopevn TIWN Xg TNG X, N ornoia onUEIWVETAl HE Y!- (n TIMA TNG ? oTtn 6éon
k) €ivail ion pe:

o

T, =&+ A8 (10.20)

e

>TnV NEPINTWON auTr, 0 EKTINNTAG Yl;; £xel auepOANNTN diakUavon Tnv:

; — . —.2
-:‘Jfrm [,:“:s;_:“:,f 'gixx 1 [,:“:s;_}:_]
+ = - T

%, = —
EDMEREE

. 'R . =O}
LT 2(x-F)

X

(10.21)

H TeTpaywvikn pida Tng diaklupavaong J; , OVOMPACZETal TUMIKA anokAIon TNG KMEONG TIMNAG
TNG Y yia dedopévo X Kal GUpBoAileTal pe Jﬁ .
AidoTnHa eYnIcTOOUVNG

a) 'Otav yvwpiloupe Tn diakupavon Gﬁ;x , TOTE To dIACTNHPA EUMICTOOUVNG TNG  YId
€ninedo onNuavTikOTNTAG a sivat:
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?k_z-’;{'gt <7, {Tk+z“£-£r\:, (10.22)

B) 'Otav To Oeiypa Twv napatnpnocwv eival peyalo (n>30) kal dev yvwpiloupe TN

dlakupavaon Jim , TOTE:
/ —.2 p —. 2
B = =+ =F —_
T ] .z bER ® _ 2 (10.23)
P2 f 2 ;
S - >3- )
i i

Enopévwg, To d1aoTnua eunioToouvng TNG Y.ﬁ; yla €ninedo onuavTikoTNTAG a sivai:

o

y) ‘OTtav To Oeiypya Twv napatnpnoewv cival pikpd (N<30) kal dsv yvwpiloupe Tn

o

Y-
o

T

diakuuavon (_TE, TOTE 0 AOYOG = } akoAouBei Tnv katavopn t-student v=n-2

w7

e BaBuoucg eAeubepiac.
E'nopévwg, To didoTnua oTo onoio Ba PBpiokeTal n Y.ﬁ; oe eninedo onuavTikdTNTAG q,
givar:

H‘%-S%- '::T.i; '::?k +i %-S (10.25)

X,

ol

‘EAEYXOG UNOBECEWV

'OTav yia napadeiypa evdlapepOPacTe va EAEYEOUNE TNV UNOBEDN:

Ty

H
H 7,

H
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ot eninedo onuavTikoTTag a, yia n<30 kal yia dedopévn TiUR Xy TNG X, TOTE

oy

XPNOILOMNOIOUKE TN OTATIOTIKA & =

ity

Enopévwe, anoppinToupe Tn PNOEVIKN unoBeon og ninedo onuavTIKOTNTAG a Kai yia n-2

SaBLobe eheuep Y-, ,5_&"’—&’0 ;
abpoug eAeubepiag av 3_3— -::gm_lﬁ:rﬁr ni= > - H_l%,_ .
¥

w1

Aoinoi €Aeyyol nou avagepbnkav napandvw, pnopouv va diatunwbouv availoywg kai o
auTn TNV NEPINTwWOnN.

Mapadesiypa 10.5

Me Ta dedopéva Tou napadeiypaTtog 10.1, va npoaodiopioTei dIdoTNHA EUNICTOCUVNG TWV
NwANoewv Pe MBavoTnTa 95%, 6Tav 7o €1008NKUA TWV VOIKOKUPIMV €ival 21 XIA.€.

Andavrnon:

‘OTav To €ninedo £1003MKATOG TWV VOIKOKUPiwV €ival 21,0 xIA. € (dnAadn Xj =21,0 xIA.
€), 16Te n peon a&ia Twv NwARCEwy TNG enixeipnong Ba eivai:

=

¥ a0 = 176,3+9,44.21,0=374,5 1. €

Eneidn To deiypa eivar pikpd (n=2<30),6a xpnoigonoinooude TN OTATIOTIKNA t-student.
Ma va npoadiopicoupE TNV TIUA TOU KpITnpiou t, Ba npénel kat’ apxdc va unoAoyiooupe
TO TUMNIKO OQAAMA EKTIUNONG:

Ano Ta napadeiyparta 10.3 kal 10.4 £xoupe unoAoyioel OTI:
) 2
X,
iy = 2. (T' !J [454,0]2
=41,33 ka DA -X| =D ¥ -~ = 9.852,4-T=483,53

iy
TIX
i i H

EnopEvwg, To TUNIKO OQAANA EKTIINONG €ival igo HE:

y —2
1 X -X] 1 (210-20,6)
Sy =Suy [t =4133 )+ =334

L > (% T 22 483,53 ’
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Ano Tov Mivaka KpITIK®V TIHOV TNG KaTavoung t-student kai yia a=1-0.95=0,05 kai v =
22-2 = 20, BPiOKOUPE OTI iy g gag =2,086

MeTd Ta napandvw, To InTtoUdevo didoTnua epniotoolvng npoodiopileTal and Tnv
akohoubn SINAR avigoTnTa:

e

Vit 55 <Y, «¥, ey Sy
374,5-2,086.8,84 « T, <3745+ 2,086.8,84 A
256,06 -::TJt < 392,94

Enopévwg, Pe €100dnua voikokupiwv 21,0 xIA. €, ol HETEG NWANCEIG TNG €NIXEipnong Ba
KupaivovTal ano 356,,06 XIA. € ewg 392,94 xIA. €.

10.2.7 EkTignon piag TigAg NG Y (MpoBAswn)

MOAAEC POpPEC eNBUPOUNE va eKTIUACOUKE (MPOBAEWOUHE) Wia ATOUIKN TIWNA (Napatipnon)
TNG METABANTAG Y Kal OX!I TN YECN TIMM AUTNC ONwc¢ €idaye napandvw. H npayuparonoinon
EYKUPWV MPOPRAEWYEWY aNAITEl TO EKTIUNUEVO UMODEIYHA YPAUMNG NaAivdpounong

?i =&+ ﬁj{ji va gxel aglohoynBei kal va €xel dwoel IkavonoinTika anoTeAéouarta. H
npOBAEWn HIag TIKAG TNG Y n onoia avTioToixei o pia dedopEvn TIUR TNG Xr €0TW Kal
OUMBOAICETal pE ?p, BpiokeTal av avTIKATAOTHOOUE TNV TIUN OTO EKTIUNHUEVO UNGJEIYHA

YPappng naAivépopunone. AnAadr,

Y, =a+ &L, (10.26)

>71OX0G OTNV NEPINTWON AUTNR, €ival va KATAOKEUAOOUWE €va dIdoTnHa EUNMoTooUVNnG EVTOG
Tou onoiou Ba BpiokeTal (pe dedopevn MIBavoTnTa) N aAndng atopikn (NpoPAenduevn)
TIUA (¥ ) TNG HETABANTAG Y (avaAoya Onwg kai aTn NponyoupeVn NEPINTWON TNG HEONG
TIipAg). ¥

o~

>TnV NePINTWON auTn, 0 EKTIUNTAG YF EXEl auepOANNTN diakuuaveon Tnv:

— 2
& X X o 1 13, -
0f =+ Y T T e (10.27)
" (XX > -X
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H TeTpaywvikn pifa Tng diakupavong i

T/

TIUAC TNG Y via dedopevo X Kal oupBoAileTal ye Ty .

ovopadeTal TUMIKM anokAIon TNG ATOMIKNG

AiaGoTnHa gnicTooUVNG

a) 'OTav yvwpiloupe T diakuuavon e

v, TOTE TO B1A0TNHA EPNICTOOUVNG TNG ?p yia
eningdo onpavTikOTNTAG a €ivai:

?F—z%-c:r,? <Y, -:“E'F+z%-cr,? (10.28)

B) 'Otav TO Oeiypa Twv napatnpnocwv eival peyailo (n>30) kal dev yvwpiloupe TN
. . . . . . 2, .
dlakupavaon aﬁix, TOTE N TUMIKN anokAIon Tng Sé nou cupPoAileTal pe &3 Oiverar ano

TN oxeon:
% -X| X, -X)
! —Al & 1 ! — A
Sy | £ YK ¥
§¢ =&yt ;x+ - =S [IFots—— (10.29)

X -X| X -X)

— el
2 2

Enopévwg, To didotnua guniotoolvng TNG YF yla eninedo onpavTikoTNTAg a sivai:

P

Yp—z%-sﬁ <Y, -::?F+Z%-SAY_ (10.30)

y) 'Otav To deiypa Twv napatnpnoswv eival pikpo (n<30) kai dev yvwpifoupe Tn
. . . Y -7 . .
dlakupavon a‘iu, TOTE 0 AOyog ¥ " # _ yakoAouBei Tnv karavoun t-student pe
o

v=n-2 Babpoug eAeubepiac. ¥

Enopévwg, To d1aoTnua ePnigToouvng (d1aoTnpa NpoRAEWEWV) o€ €NiNEdO GNUAVTIKOTNTAG

a oTo onoio Ba BpiokeTal n TIUN ?p givai:

Yyl Ss STy Yy 8y (10.31)

Opoiwg, 6nNWG Kal aTnv NponyouUpevn NEPINTWON TNG MEONG TIMNAG TNG Y, MNOPOUNE va
JIATUNWOOUHE EAEYXOUG UMOBECEWY OXETIKA HE TN DEDOPEVN TIUN I}{Zp g X.
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Mapadeiypa 10.6

Me Ta dedopéva Tou napadeiypatog 10.1, va npoadioplioTei didoTnPa eunioToouvng (o6pla
NPOBAEWEWV) TwWV NWANCEWV WE MIBavoTnTa 95%), OTAV TO £1000NKA TWV VOIKOKUPIMV
npoBAéneTal va avéABel ota 32 XIA.€.

Anavrnon:

Av kai To {nToupevo gpavTalel EEwNpayPaTiko, apou To HECO OIKOYEVEIAKO €100dNUa ival
21,6 XIA. €, evToUTOIG MNOPOUNE MPAKTIKA va Npoadlopicoupe Ta Opia npoOBAEWNnC Tou
npoBAENOPEVOU OIKoyEVEIaKOU €1000RHaToG. Ta Opia npOBAEWNG avapévovTal NEPIoaOTEPO
OleUpUpEVa apoU enIAEEaE NPoBAENOPEVO €100dNKA TETOIO MOU ANEXEI KATA MOAU and To
MECO €100dNKa. =Tn NEPINTWON auTr), akoAouBoUpe Tnv idia diadikacia nou ava@Eépape
napandavw yida TNV ekTignon Tou diaoTARATOG EUMIOTOOUVNG TWV NWANCEWY Yia OEOOHEVN
TIYA TOU €1000ANATOC.

‘Otav 10 alooénpa TWV VOIKOKUPWV NpoBAEneTal va aveABel oTig 32,0 xIA. € (dnAadn K
=32 xIA. €), TOTE ol NPOBAENOUEVEG NWANCEIG TNG NixXeipnong Ba sivai:

?p-ﬂ,ﬂ =176,3+9,44.32, 0=478 4 XA. €.
Eneidn To deiypa sival pikpo (N=22<30), 8a XxpnoIhonoInNCoUlE TN OTATIOTIKA t-student.
Ma va npoadiopigoule TNV TIUN Tou KpITnpiou t, Ba npénel kat’ apxdg va unoAoyiooupe
TO TUMIKO OQPAANA EKTIUNONG:
And Ta napadeiypata 10.3 kar 10.4 €xoupe unoAoyioel OTI:
2 2
>
: I (_j, ] (4540
4133 o 2 (XX = = DX - = 98524 — = 483,53

g =al
/X N : n

Enopévwe, To TunikOd oAApPa ekTignong eivail ico pe:

1%, -X 1 (32.0-20,6)"
Sy =ogp [H-tg————=4133 e — =47 41
|

22 485 53

Ano Tov Mivaka KPpITIKWV TIHWV TNG KaTavoung t-student kar yia a=1-0.95=0,05 kai v =
22-2 = 20, BPIOKOUPE OTI Ly ppgs = 2, 0BG

MeTd Ta napandvw, To {NTOUPEVO Oplo NPOBAEWNC TwV NWARCEwV npoadiopileTal anod
TNV akoAouBn SINAR avigoTnTa:

Y -t s, <Y<Y+t -8,
P T 3 ¥ FERRCT TR S
x.f{!{ x.f‘g n
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4764 -2,086-47,41 <Y , < 4784+2,086-47,41 n 3785 <Y, <3773

Enopévwg, pe npoBAenopevo €106dnua voikokupiov 32,0 XIA. €, ol NpoBAENOUEVES
NWANOCEIC TNG eniXeipnong 6a kupaivovTtal and 379,5 xIA. € €wg 577,3 XIA. €.

10.2.8 AvaAuon diakupavong

H avaAuon diakupavong sival pia kpioiun diadikacia katd Tnv a§ioAoynon Tng e&iowong
naAivépopnong nou npooappocape ora dedopeva pag. O NANPoPOpPIeg Nou Pag Napexel,
dev goTialovTal JOVO OTO va dianioTWOOUME av gival JIkpn f JeydaAn, Téoo n diacnopd
TWV EKTIUNUEVWV TIHOV TG Y yUpw and Tn péon TiuA ¥, 600 kal n 3iacnopd Twv
OEIYHATIK®OV TIMoV TNG Y yUpw and TV ekTIUNUeEvn suBeia naAivdpopunong, aAAd kai
va eAeyEoupe a@evog Jev TNV UNapén n oxl YPAPPIKAG OXEoNG METAEU TwV PETABANTWV
Y, X kal apeTépou (Onwc 8a doUpe aTnV endpevn evoTNTA) TO NOCO KAAd n €ubeia Twv
EAAXiOTWV TETPAYWVWV NpooappoleTal Navw oTIG JEIYHATIKEG TIMEG.

‘'Onwg éxel avapepBei, n eubeia eAaxioTwv TETPAYWVWV APRVEl TO HIKPOTEPO ABpoioua
TWV TETPAYWVWV TWV KaTaloinwv (opaipaTtwv) SSE. MNa va dnAOVEl OJwS N TIKA auTh
KaAr npocappoyn n oxi TnG euBeiag Twv eAAXioTWV TETPAYWVWV 0Ta dedopEva, EapTATAl
and Tn d1akupavon Twv NapaTnproEwy Tng Y,.

>70 d1dypappa nou akoAouBei napouaialeTal n euBeia TwV EAAXIOTWV TETPAYDOVWV KABWG
Kal Tpia onpeia (Gelyn TIH@V TV peTaBAnTwv X; Kar Y,). To Geuyog TIHGMV 12,.Y 0, 10
[ 2. Y; | nou Bpioketal ndvw otnv euBeia Twv ehaxioTwv Tetpayovav kai To (X, T
nou BpIioKETAl NAVW OTN YPAWMN Tou Péoou TG Y. Me Bdon Ta onueia auTd Kal TIG euBeieg
TWV EAAXiOTWV TETPAYWVWV KAl HEONG TIMNG Tou Y, dnuioupyouvTal ol aKOAOUBEC TPEIG
dlapopeg:

e H diagpopa | ¥, _Y:', ovopadeTal ouvoAikr anokAion TNG TIUAG and To pEoo.

e H diapopa | ?i—?'l, ovopddeTal anokAion nou epUnVveUTNKeE, apoU deixvel kKaTd

nooco MPEIWONKE n OUVOAIKA andkAion PETA TNV MPOCApPPOYR OTa OToIXeia TnG eubBegiag
naAivopopnone.

e Hdiapopa | ¥; —YA'!- |, ovopaleral andkAion nou dev epunvelTNKE, apou deiXVEl KaTa

nooo dev PEIWONKE N GUVOAIKN andkAion HETA TNV NPOooApUoyn oTa oTolxeia TnG eubeiag
naAivdpounong.
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Y 3
(.Y, Y =&+ 80
Amowiion mov dev epunvetetn | Y, —?i |
Tuvolu) amokhon | Y, -Ti R
3 1y )
~ (%2 Amdihaon mov spurpveteton | ‘I"'i =¥
b4 | :}{i,? |
X X

SUPQWVa YE Ta napandavw, 1Io0XUEl N akoAoudbn oxéon:

(Y,-F)=(Y, -

=
I
[

(10.32)

H napandvw oxéon 1oxUel yia kaBe onpeio | X,,¥,; |, onoTe 10xUel Kal yia To abpoiopa
TV TETPAYOVWV TWV AVTIOTOIXWV anokAiogwv. AnAadn:

» _ LI .1 »
2= =2 (% -T) +2(v- -4, f SST=SSR+SSE (10.33)

énou: - =12

o sSST = Ll Y;=Y ) = OMko ABpoiopa Twv TeTpaydvev (Sum of Squares Total)
2 —

f) ouvoAikr) dilacnopd Twv SelypaTikK®V TIHOV TNG Y yUpw and Tn péon Tiun Toug t, A

OUVOAIKN HETABANTOTNTA €£apTNHEVNG HETABANTNG.
L Y
- _
e SSR = ;_,'.Ys—Y;' !
2

Sum of Squares) 1 diaonopd TV EKTIMNHEVWVY TIHOV TNG Y YUpw and Tn HEoN TIKNA Y

= ABpoiopa TeTpaywvwv Tng MaAivdpounong (Regression

nou gpuNVeUETal and To unodelyya naAivdpounaon nou e@apuooaus i JeETaBANTOTNTA
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€€apTnUévVNG YETABANTNAG €€aITiag TG aveEapTNTNG HETABANTAC.
» . e 2
E | Y:‘ = Y:‘ |
i

e SSE = = ABpoiopa TeTpaywvwyv Twv Z@aAydatwv (Error Sum of

Squares) ) d1aonopd TV JEIYHATIK®OV TIHOV TNG Y YUpw ano TNV eKTIMNKEVN €uBsia
naAivdpounong, dnAadn n noodTNTa nou dev EpUnVeVUETAl and To unodelypa Nnaiivdpounon
nou e@appocape n PeTaBAnTOTATA TNG €EapTnuévnG METABANTAC €€aitiag Tuxaiwv
napayovrtwv.

'Evag I'IIVCIKOQ ava)\uor]q dlakupaveong Tng ypappr]q naAivdpdunong nou nepiAaupavel Ta
napanavw Peyedn, €xel TNV akOAoubn popen:

Mivakacg 10.3 AvaAuong diakUpavong

IIn'm petofintoty- |ABporopa teTtpoye-| BuBpol ghev- | Méoo teTpuye-

TOg VOV OTOKAGEDV Bspiog VIKO GQUipG ¥ ‘F
(source of variation) | (Sum of Squares)| (Degrees of | (mean square) TaTieTiEn

Freedom) d.f
TMolwapounocn oL .2
(Regression) SSR= E{Y:' - Y} 1 SSR/1
Tedipo " .2 SSE/1
SSE=>"(Y.- Y, -2 SSE/n-2 ="

(roy) 2(¥-Y) i a:2) SSE/(n-2)
Olaxn n N
(Total) SST=>'(Y,-Y) n-1 SST/(n-1)

Me Baon Ta oToIXEia Tou nivaka avaiuong diakuPavong TNG YPARKNG NaAivopopunong Kal
€101KOTEPA WE TN OTATIOTIKA F, unopoUpe va eAEYEOUNE AV UNAPXEl 1N OXI YPAUMIKN OXEON
METAEU Twv peTaBANTwV Y Kal X. Ma To okond auTod, EAEYXOUKE TNV AKOAOUBN OTATIOTIKN
unoleon:

H,: v vpoypawr| oyson wetefn ¥ wo X

H,: Tpoppixr oxson petetn ¥ owom X
Av n TiuAR Tng oTaTioTIkAG F eivar peyaAUtepn and tnv Tipn F ({Lxz—2) n onoia
npoadiopileTal and Toug OTATIOTIKOUC nivakeg TnG F katavoung pe 1 kar n-2 Baduoug

eAeuBepiag kal €ninedo onUAvTIKOTNTAG d, TOTE OEXOMACTE TNV £VAAAAKTIKN undBeon,
dnAadn OTI unapxel YpAauuikn oxeon HETAEU Twv peTaBAnTwv Y kai X.

Mapadeiypa 10.7

Me Ta dedopéva Tou napadeiypatog 10.1, va KATAOKEUAoTel nivakag avaiAuong
dlakUpavong kal va eAeyxBei av undapyel ypappikn oxeon HeTagl Twv PeTABANTOV Kal
pe mBavoTnTa 95%.
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Anavrnon:

Me Baon Ta dedopeva Tou npoBAnpaTog, unoloyiloupe To GBPOICHA TETPAYDOVWV TWV
anokAicewv mnou epunvelseTal and To unodelypga TnG naAivdpounong, To dadpoliouda
TETPAYWVWV TWV ANOKAICEWY Nou dgv epunveleTal and auto wg Kal Tn ouvoAIkn diacnopd
TWV TIHOV TG Y YUpw ano To YECSO TNG:

EkTipnon aBpoiocpaTog TETpay®wvwv TV anokAicewv (SSR, SSE,

SST)

. Eioodnpa ] % ®

e i Vumum?[lnjtiw 7, ST -F ) ST, - )’ Sy, -F)
oe XM €Y) Ge yih € (X) S e R
323.8 13.2 300.9 4.926.3 923.2 2.238.6
356.6 22,6 369.6 343.5 1.092 1 2106
2957 16,9 335.8 12437 1.611.9 5.687.2
366.0 21,0 3745 11,8 73.0 261
448 5 216 380.2 827 4 6637 5.988.6
2738 15.0 317.9 28301 1.946 .1 9.469 9
370.7 219 383.0 142 2 152.3 0.2
482 8 26 4 4255 29593 3.281.8 124738
3458 255 A17.0 2107 3 50721 6408
3242 15.0 317.9 28301 39.5 22009
434 4 281 441 6 4962 5 51,2 40052
473.6 31,6 4746 10.708.0 1.0 10.503.5
316.7 19.0 3557 238.5 1.518.6 29608
3077 201 3661 256 3.404 9 4.021.3
310.0 16,2 3292 1.753.3 370.2 3.7349
3811 214 376.3 219 [N 99,7
420.0 18,8 353.8 3004 43849 23899
376.0 15,3 3207 2.536.8 3.052.9 239
365.6 16,7 334.0 1.380.4 1.001.1 304
403.8 22 4 387.8 277 1 2573 1.068 4
4588 26.5 426.5 3.062.9 1.046,1 7.6858.9
328.9 18.8 353.8 3004 6191 1.782.0
8.164.5 4540 81645 430730 341707 T7.2457
T =3711 #X=206
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Enopévwe, o nivakag avaAuong diakUupavong TwV NWANCEWV TNG EMIXEIPNONG, €XEl WG
€&Ng:

Mivakac 10.5 Mivakag avaAuong diakUPavong

H"l'l:lﬁl-'f:zm-"l' A Bpowopa teTpayoven Bubpot ghev- | Mico tetpoye-
(salf;]cé Ef OTOKAGEGDV Beplag VIKO GQalua S rarieTicn F
R (Sum of Squares) | (Degrees of | (mean square) =l
SaEiation) Freedom) d.f
TIodawvdpoun- . .3
- SSR=1Y(Y,-Y) = . SSR/1 =
- d 43.075.0
SEaressn) = 43.075.,0 ' __SSRfI
Toaiuo n s i SSE/(n-2) = - SSE/(n-2)
SSE=>'(Y,-Y,) = 2= =
(Error) _,( i~ Y ”"_ljzw 34.170,720 = | 43.075.0
= 34.170,7 | =L70854 | “170854
O i ) SST/(n-1)= = 25,21
:T‘ . — = - = - o
(Total) oet LT(Y= Y) 372:::71 77.245,721 =
= 77.245.7 - ~ | =3.67837

O éAeyxog yia Tnv Unap&n n PN YPAMWMIKAG OXEoNG METAEU Twv peTaBAnTWV Y Kai X,
Ba vivel pye Tn oTamioTikn F. 3TN nepinTwon auTr, ol unoB&oesig dIaTunwvovTal Onwg
napanavw. Enopévwg, yia eninedo onuavTikoTnTag a=0,05 kal pe Baduolg eAeubepiag

v,=1 Kkai v,=n-2=20, unoAoyiCeTal anod Toug oTaTIoTIKoUG nivakeg ot &, ,.(1, 20'= 4,35,

Eneidn & = 23,21 = 7, 5(1,20) = 4,35, anoppinToupe Tn pndevikr undOeon kai dexopacTe

TNV €VAAAQKTIKN, MOU Onuaivel 0TI UNAPXEl YPAUMIKT OXEon METAEU TOU €100dMKATOG TWV
volkokupiwv (X) kal Twv NwARoewv TG enixeipnong (Y).

10.2.9 SuvTeAEOTNAG NPoodiopiopou (R)

AEIONOIOVTAG TA OTOIXEIA MOU PAG NAPEXEI £vag Nivakag avaAuong diakupavong, NpokUNTEl
0 _ouvTeAeoTNC npoodiopiouol (coefficient of determination), o onoiog cuuBoAileTal pe
R? kal opileTal and Tn oxéon:

] n a
SUY, -,

, SSR SSTSSE , SSE , ., , “\ti7h

Mg~ "ssr T " VT 2 (10-34)
Y -Y)
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O OUVTEAEOTAC NPoadiopiopoy naipvel TIPS anod 0 €wc 1, dnAadn 0<R?<1 Kkal PETPAEI

v avaloyia TnG GUVOAIKNG paToB)\nTomToc yUpw ano n pson TipR ¥ nou eppnvsusTm
and Tnv na)uvépopnon ‘000 Mo KovTda oTn Jovada €ival n TIPM TOU OUVTEAEDTH R?,To00
MeYaAUTepPN €ival n EpUNVEUTIKN IKavOTNTA Tou UnodeiypaTog naAivdpounong, 6r])\06r] n
naAivopounon €Enyei Heyaho NocooTo TNG GUVOAIKAG diakUpavong Twv NapaTtnpoUPEVmY

TIHGOV TNC Y. Av R%2=1, TOTE Aépe OTI UNAPXEI TEAEIQ Npooappoyr, dnAadh 6Aa Ta onpeia
TwV 0edONEVWYV WaAG BpiokovTal NAvw oTnV €uBsia eEAaXioTWV TETPAYDVWV.

Ev avTiBéoel pPe TOV OUVTEAEOTH mpoodiopiopol RZ mou avagéperal oTo deiypa, av
d10pOmoouUpE To R? WG Npog Touc BaBpoUC EAEUBEPIAC TOU, TOTE MPOKUMTEI O SI0POWHEVOC
OUVTEAEOTAC NPoadiopiopol &2 (Rj — adjustzd ) 0 onoiog opieTal wg:

SSRJ}"[H—E] : xn—1
2 - 2

=—— =1-|1-& 0
SSTJ;"[n—l'I I' 'I?z—z (10.35)

Mapadeiypa 10.8

Me Ta Oedopéva Tou napadeiypatog 10.1 kar dedopévou OTI and To MNPONYOUHEVO
napadelypa undapyel YPAPHIKn oXEon METAEU TwV PHETABANTWY €1000NKA VOIKOKUPIMV Kal
NWAROCEIC, va e€eTaoTel 0 BaBPOC TNG €EGPTNONG TWV PETABANTWV.

Anavrnon:

O {nToupevog Babuog eEGpTNONG TWV HETABANTWV €1003NKA VOIKOKUPIOV Kal NWANCEIC,
UMOPEI Va UMOAOYICTEI and TOV GUVTEAEDTH MPoadiopiopol RZ. Me Bacn Ta anoTeAéoparta
Tou nivaka avaiuong Tng diakupavong (Mivakag 10.4) npokunTel OTI:

Ro1- SeE e 34,1707 =1-0.44=0.56
sel 72457

AuTO onpaivel 0TI, oI NWAACEIC TIG €nixeipnong €EapTtwvTal and To €I00dNUA TwWV
VOIKOKUPI®OV KaTa 56%, ev® OAol ol aAAol napdayovTeg nou dsv AABape unoywn pag oTo
OUYKEKPIMEVO unddelyua naAivdpounong emdpolv KaTta 44%. Me aAAa Adyia, To 56%
TNG METABANTIKOTNTAG TWV MWANCEWV O@EIAETAI OTNV €Midpacn TOU €I00dNANATOG TWV
VOIKOKUPIWV.

10.3 ZuoxETion

STo nponyoUUEVO KE@PAAalo, acXoAndrnkape We Tnv avaiuon naAivdpodunong Kai
OUYKEKPIMEVA PE TN HEBODO TWV €AAXIOTWV TETPAYOVWV KAl EKTIUNCAUE TN OXEON HIAG
METABANTAG WG MpogG pia AAAn, unoBetovtag OTI PETAEU AuTWV Twv dUO HETABANTWOV
undpyel Ypapuikn oxeon. EninAgov, Baagiko xapakTnpioTIKO TNG avaiuong naiivdpopnong
NTAv 0 XapakTnpIoPwog TwV MeTaBANTOV Y kal X, w¢ €EapTnuevn Tuxaia PeTaBANTh N
npWTN KAl aveEdpTnTn KN TuXaia HeTaBAnTi n deUTePnN.
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Ynapxouv OPWC NEPINTWOEIC NOU €NIBUPOUME va JIEPEUVIOOUKE TN OXEON METAEU dUOo
MeETaBANTWV, aduvaTtwvTag va Bewpnooupe TN Wia PETABANTH w¢ €§apTnpévn Kal Tnv
AaAAN wg avegapTnTn, agou kapia dev NANPoI TIG OXETIKEG NPOoUNoBETEIG. STNV NEPINTWON
auTn, ME TN HEBODO TNG CUCXETIONG, MNOPOUKE va WETPROOUNE Tov BaBud f Tnv €vracn
TNG UQIOTAMEVNG YPAMMIKAG OXEoNG METAEU Twv OUOo (N NEPICCOTEPWV) HWETABANTWY,
apkei OANeG va eival OTOXAOTIKEG I Tuxaieg PeTABANTEG. H PETPNON TNG OXEONG AUTNG,
YIVETAI HE TOV AEYOUEVO OUVTEAEDTH CUOXETIONG O OMOIOG €ival aveEApTNTOC TWV HOoVAdwV
METPNONG TV peTaBAnTwy, dnAadn eivar évag kabapdg aplBuog emTpeénovTag €Tal TIC
OUYKpioelG. EMINAg€ov, 0 OUVTEAEOTNG OUOXETIONG ouvdeeTal dpeda e Tnv e§iowaon
naAivdpounong, apou €EapTATAl ano To TUMIKO OQAAUA EKTINNONG KAl ANOTEAEI £va JETPO
KAaANG Npooappoyng TnG oTIG NapaTnprosig Tou deiyuaTog.

10.3.1 SUVTEAEOCTNG YPAUHIKNG CUCXETIONG

O OouvTEAEOTNG OUOXETIONG dUO Tuxaiwv HETABANTwYV, €ival éva PETPO Mou HETPA ToV
BaBuod TNC OUPMETABOANG Twv dUO METABANTWV N TNV €vTAon TNG YPAMUMIKAG OXEONG
nou meavov va undapxel HETa&U Toug. Ma To AOyo auTd, ovopdaleTal Kal GUVTEAECTNC
YPAUMIKAG CUOXETIONG TOU Pearson 1 dEIYHATIKOG OUVTEAEOTNG YPAKUKIKNG GUCGXETIONG TOU
Pearson, oupBoAileTal e To ypappa r kai opileTal and Tov TUMNO:

2N -XIY, Y > MY, - O,
: : _ i ; ;
n - ] . x ® 2 e » 2 10-36
JZ[X;X]"Z{Y,——Y:F HTX?—[TX.] } ﬁy?—[?y” (10:39)

O nANBUOWIAKOC OUVTEAECTNC YPAMMIKAG OUOXETIONG Tou Pearson cupBoAileTal pe To
YPAupa p kai opileTal avaloya, aAAG o unoAoyiohog Tou eival QUOKOAOG yiaTi anaiTei Tn
XPNOIJonoinon oAOKANPOU TOu NANBUGCHOU, NpAyd dGUPE@OPO YI' auTo Kal XPNaolJonoloUE
Tov . KaTda ouvEnela o r ival EKTIUNTAC TOU p KAl €EapTaTal ano 1o JEyeBog Tou deiyaTog
Kal TNV KOIVN KaTtavourn Twv JeTaBANToV X Kai Y, nou onuaiver oTi 0Tav n nAnbuouiakn
KATAVOMN auTWV €ival KAvovikn TOTE o r BewpeiTal a§ionioTog.

O OUVTEAECTNG CUCXETIONG TOU Pearson naipvel TIUEG ano -1 €wg +1, dnAadn oTo didoTnua
-1<r<+1. lNa 7o d1doTNKa auTd TWV TIMWV TOU r PnopoUlE va napaTnprooUlE Ta €ENG:
a) Av r=+1 kai r=-1, TOTE AEUE OTI £XOUNE AVTIOTOIXA TEAEIQ BETIKN KAl APVNTIK YPAUHIKD
OUOXETION. ZTNV NEPINTWON AUTR, Ta onueia Tou diaypappaTog diacnopdc BpiokovTal OAd
navw o€ Jia subeia ypaupr PE BETIKA Kal apvnTIK KAion avTioToixa.
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r=1
Aiaypappa 10.4 Aiaypaupa Ailaonopdg

B) Av O<r<+1 kai -1<r<0, TOTE AEpE OTI £XOUNE avTiOoTOIXa BETIKN YPAUKIKN KAl APVNTIKN
YPAMMIKA OUCXETION. AV O£ NEPINTWAON N TIKA Tou r NANCIalel To +1 1 1o -1, TOTE AEPE OTI
EXOUME 10XUPN BETIKN Kal I0XUPN apvNTIKI CUOXETION avTioTolXd. AVTIBETWG, av n TIUN
Tou r nAnaiadel To 0, TOTE AEpE OTI €XoUpE aoBevr BETIKN Kal aoBevr apvnTIKr CUOXETION
avTioToixa.

Aigypappa 10.5 Aiaypappa Aiagnopdag
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Y) Av r=0, TOTE Aépe OTI €XOUME WNJEVIKIR YPAWUIKN OUOXETION, dnAadn Osv undapxel
YPAUUIKR CUOXETION. TNV NEPINTWON AUTR, Ta onueia Tou diaypaupaTog d1acnopdc eiTe
gival oKopnIgUEVA OTO XWPO, €ITE dNUIOUPYOUV €IKOVA TETPAYWVIKNG OXEONG HETAEU TWV
dUo peTaBANTWV (KE TN YPAMMIKI GUOXETION va gival Yndev).

x K

B Ok Kk X L R X =|:|
X ¥ ¥ ¥k X r=|:| * ok X X x K X
LA 5 2 L. x LA
o o ok & & b L *
x o OR AR b b x
LI L " b * *

= *x = *x o X

= = b o

Aigypappa 10.5 Aiaypappa Aiagnopdag

Mapadeiypa 10.9

Me Ta Oedopéva Tou napadeiypatog 10.1., va ekTiunBei o PBaBUOG OUOXETIONG N
OUMMETABOANG TWV HETABANTWV €100dNKA VOIKOKUPIMV KAl NWANCEIC TNG €NIXEipNONG.

Anavrnon:
O InToUpEevOC BaBUOC CUOKETIONG TWV HETABANTWV €1000NKA VOIKOKUPIWV Kal NWANCEIC,

MNopei va unoAoyIoTel ano Tov GUVTEAEDTN YPAUMIKAG GUCXETIONG TOU Pearson. Mg Baon
Ta oToixeia Tou Mivaka 1, npokUNTEl OTI:

® ® B
A EY -S X TY,
= =

i i i

aa a

»
i i

X 2 X X 2
n> Xf—(“? }{:i] n> Y —(ZYJ

22-173.049,4-4540.5.164,5

= =075
J[zz- 9.852,4—[454,012}[22-3.10?.203,0—[8_164,512}

Enopévwe, unapyel Yia onPavTikn f 10xXupn B€TIKI CUOXETION METAEU TwV HETABANTWV X
Kal'Y, Mou onuaivel 0Tl VOIKOKUPIA PE UWNAO UECO OIKOYEVEIQKO €100dNKA KATAVAA®VOUV
nePICOOTEPO OMNOTE KAl AUEAVOUV 01 NMWANCEIG TIG EMIXEIPNONG, EVW AVTIBETWG VOIKOKUPIA
ME XAMNAOTEPO HECO OIKOYEVEIQKO €1000NHA KATAVAA®VOUV AIYOTEPO Ol MWANCEIG TIG
gnixeipnong napouaialovral NEPIOPICUEVEG.
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370 onueio autd, a&ilel v avaQEPOUNPE OTI TO TETPAYWVO TOU OUVTEAECTH YPAUMIKNG
OUOXETIONG Tou Pearson, €ival 0 OUVTEAEOTNG npoodiopiopgoU RS mou avagepaye
napanavw. AnAadn,

=075 =0,56= &*

10.3.2 SuoxETion kail naAivépounon

0 5€IYUGTIK6Q OUVTEAECTNC YPAUMIKNAG OUOXETIONG TOU Pearson, Unopei va opioTei Kal ano
TOV TUMO:

P (10.37)
Sy By
onou,
UM -ENY, =Y 2INY, XY
= Cov(X,Y )= _ 5 (10.38)
n-—1 n—1
Sy = \I?z 1_1 > - 4l {ruma endehon Tow 3 (10.39)
5, = \{ﬁz (o -¥ |:4 (Tumt] wmdhue o 1) (10.40)

~

SUPPWVA HE T NApandvw eKTEOEVTA, O CUVTEAEOTAC NAAIvdpounonc & (unoBETovTag
OTI ekTEAOUME NaAivdpdunon TG Y ndvw otn X) diverar and Tn oxeon:

M

SN -XNY, =Y DN, -AXY

| 1

- 5 i : . e
.'8:%: : = !?4 ']“I .'8:

(10.41)
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H ox€on auTn opileTal avaloya av unoBecoupe OTI eKTEAOUNE NAAIvOpounon TNG X navw
orn Y.

TENOG, anodelkvUeTdl OTI 0 OUVTEAECTAC MPOCdIOPICUOU TNG YPAMMAG NAAIVOpOUNONG
dUo peTaBANTwV 100UTAl HE TO TETPAYWVO TOU OUVTEAEOTH YPAUMIKNAG CUCXETIONG TOU
Pearson. AnAadn:

R pt (10.42)

'ONw¢ ava@EPAPe Napandavw, 0 CUVTEAECTAC YPAUMIKAG OUOXETIONG I AMOTEAE EKTiUNON
TOU NANBUOWIaKOU GUVTEAEDTN OUOXETIONG p Kal ENOPEVWG Ba npénel va agioAoynBei yia
va d1anioTWOOUE av N ekTiuNon €ival kaAn n oxi. Me aAAa Aoyia, 8a npénel va eAéyEoupe
ME KAnola nBavoTnTa av 0 CUVTEAECTNG OUOXETIONG MOU €KTIMNOAUE gival oTaTioTIKA
oNMavTIKOC KAl KATa cuvéneia agionioToc.

>TNV NEPINTWON AUTH, YIa Va EKTEAECOUNE EAEYXOUG UNOBECEWY Ba Npenel va yvwpiloupe
TNV Katavopn delydaToAnwiag Tou r. Av OpwG Bewpriooupe 0TI N anod KoivoU KAaTavoun TwvV
(X,Y) akoAouBei TNV KavoVIKM KaTavour, TOTe YvwpiloUKE TNV KaTavoun delyyatoAnyiag
Tou . 'Ohwe, €NeIdn N HOpPn TNG KATAVOWNG Tou r diagoponolsital avaAoya YE To av o
NANBUONIAKOG CUVTEAECTNG €ival i00G e To PNdEV 1 d1aPopog Tou Pndevog ( p=0 1 p=0),
TOTE JIAKPIVOUKE TIG AKOAOUBEG NEPINTWOEIG EAEYXWV:

1. Na p=0

>TnVv NEPINTwaon auTr, av n and koivou katavour Twv (X,Y) akoAouBei TNV Kavovikn
KaTavoun Kai eninA€ov n Wia gival aveEaptnTn TnG dAAnG (dnAadn p=0), TOTE N KATAVOUN
2

TOU r €ival CUMHETPIKN HE MECO PNdEv Kal diakuuavaon n onoia eEapTartal and To
—

MEyeBOG Tou deiypaTtog n. H diatunwaon Twv unoBécewyv, eEIBIKEUETAl WG aKOAOUBWG:
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AlaTUn®on unoBEcemv

Hy: Cupetofintéc X ko T oslvon opetPole evelopines
(Sev vmhpyel ovaoyinuoT weredt Toud)
Amhadn p=0
H 1) Eizsvmidpys thom ol ueyvedTepas TWLEG T G 3 Vit RUTLOTOLY0UY OTLG LEYRAUTSREC TG T,
Eits vmdpya vhon orug lukpdTepes TILES TG K vk BV TLOToLy oDy ol LeveAvTepsg Thg L
Amhpifnp=0
11 Edte vndpyet thom ol LeyeAUTepeg TLLEG TG 24 Vi BVTLOToLyoUy OTlg WEVeAUTEPSC TG L
(Betua| ovoyenion),
Eits vmdpya vhon onug ukpdTepes TuLes TG K Vi BVTLOT oLy oUY oL UKp&TSpas TG L
(Betua] ovoxenion)
Amhoda p=0
1] Bite vidpyst That) oL ukpdTepes TLEs TG H Vil mvTLOT oLy oY OTL WV AT TER S TG T
(mpymruic cuoyETIoM),
Eite vmipya whor otug Leyeditep e TYLES TG 2 Wit BVTLETOLYOTW Ol KpOTEPE. TG T
(mpymTL KT CLORETLOT)
Amhodn p=0

ZTATIOTIKA ouvapTnon eAéyxou

Av To PEyeBOC TOU deiyuaTo g €ival OXETIKA WIKPO, TOTE N Tuxaia MeETABANTN

F _r«,m—E
\Il_rz - Jl_rz (10.43)
n—=

i=

akoAouBei Tnv katavoun t-student pe v=n-2 BaBuoug eAeubepiac. H oTaTioTIKh auTrh,
Jnopei va xpnaolyonoinBei akdua kal oTnv nepinTwaon nou aduvaToUlEe va UnoBEcoUE OTI
N KOIV Katavoun Twv X,Y €ival Kavovikn, apkei va ioxusl 611 n=30.

Anogpaon

AnoppinToupe TN UNdevikn undBeon H, kal anodexopaaTe TNV evaAAakTikn H oe eninedo
onNUavTIKOTATAG d, av yia Ta napanavw Tpia €idn eAeyxou 1oxUEl avTioTolxa:

1) =—i iBA=r L) EEE Ko i) =i N
DESh gy N 220 o B) £20 op KIS,
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2. lNa p=p,

MNa va eAéyEoupe Tnv undbeon OTI 0 MANBUOMPIAKOGC OUVTEAECTHC OUOXETIONG P EXEI
dedopevn TiUN did@opn Tou UNdevOG, dev UNOPOUE VA XPNOIKMOMOINCOUKE TNV KATAVOMN
delyyaToAnwiag Tou r Kal KATa CUVENEId Tn OTATIOTIKA t-student (6Nwg avwTEpw), dIOTI
n HOpPn TNG KATAVOWNG TOU r €ival ACUPMPETPN. TNV NEPINTWAN AUTH, XPNOIKMOMnoloUUE
TO MPOCEYYIOTIKO KpITHpIo Tou Fisher.

AlaTUn®won unoBEcemv

Hy: p=ps

H.:1) p=py
1) pepy
1) p<py

STATIOTIKI oUvapTNON EAEyXouU

1, 1+«
ZUpQwva Je Tov Fisher, o peraoxnuaTiopds 2, = Eln —— aKoAouUBEei NpooeyyIoTIKA TNV
—F
1, 1+ 1
KAVOVIKI KATAVOMN HE PECO ﬂx=§1ﬂ] 2 Kal dlakupavon af = i n onoia €ivai
_ e

ave&apTnTn TNG TIMAG TOU r yia onoladnnoTe TIUr Tou P, Kar n. Enopévwg, n oTaTioTIKn
€AEyXOU Mou xpnaoldonolsital givai:

(llnl-l_r]—(llnl-'_pn]
z,-z, \2 1-r}) \2 1-p ~ N(0,1) (10.44)

F= p = 1

n—73

Anogaon

AnoppinToupe TN PNSeVIKR unoBeon H, Kal anodexOHAoTe TNV EVAAAAKTIKN H, o eningdo
onNUavTIKOTNTAG d, av yia Ta napanavw Tpia €idn eAéyxou 1oxUel avTioTolxa:

i}zE—z% il ZEZ%Ji} Z:_“'Z“(é won i) 25—2%,

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ


Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

Mapadeiypa 10.10

Na eAeyxOei og eninedo onuavTikoTnTag a = 0,05, av ol NeETABANTEG MECO OIKOYEVEIAKO
€1000NKa VOIKOKUPIMV Kal NWANCEIC TNG €NiXeipnong, ouoxeTidovTal oTov NAnNBuouo an’
onou nponABe To deiyua.

Anavrnon:

TNV NEPINTWON auTr), 0 EAeyX0G SIATUNWVETAl WG EENG

Hy =0

H:pe=z0

H pndevikn unoBeon pag A€l OTI O CUVTEAEDTHG OUOXETIONG TOU NANBUCKHOU gival Pndev

1 Je aAAa Adyia OTI ol HETABANTEG HEDO OIKOYEVEIOKO €100dNKA VOIKOKUPIWV KAl MWANCEIG
gival apoiBaia aveEapTtnTeg, dnAadn dev UNAPXEl CUOXETION WETAEU TOUG.

Ano 1o napadelypa 10.9, NpoEKUWE OTI O OUVTEAECTNG CUOXETIONG Yia Ta dedopéva Tou

deiypaTog gival r=0,75. MNa Tov €éAeyXo nou 31IaTUNWOdKE Napanavw, 6a XpnoIKOoMoINCoUUE
Tn oTaTioTikn t-student. AnAadn:

,orn-2 075a0 o
I T

Ano Tov Mivaka KpITIK®V TIHOV TNG KaTavoung t-student kai yia a/2=0,025 kar v = 22-2
= 20, BPIOKOUNE OTI £y s = 2,086,

Enopévwg, apol £=135,08 >ty n s = 2,086, autd onpaiver 6T anoppinToupe TN PNdevIKr

unodBeon kal dexOPAOTE TNV eVAAAAKTIKT), SNAadn CUUNEPAIVOULE OTI TO HETO OIKOYEVEIAKO
€1000NKUA VOIKOKUPI®V Kal 0l NMWANCEIC OUCXETICOVTAl YETAEU TOug oTov NANBuopo an’
ornou nponABe To deiypa Twv NapaTnpnocwy.

10.4 MoAAanAn ypappikin naAivdpopnon

10.4.1 Ynodsiypa noAAAnAnGg ypappiknG naAivépounong

TNV nponyoupevn evoTNTA NEPIypAWaApE Tn HEBOSO TNG ANANRG YPAWKIKNAG NAAIvOpOUNong
Kal OUOXETIONG N onoia NepIopioTNKE OTNV avaAuaon Tng oXEonG METAEU dUO PETABANTWV.
EidikoTepa, €yive n napadoxn OTI N Wia PetaBAnTr €€aptdtal povo anod pia AAAn,
ayvowvTag TuXov enidpaceig AWV PeTaBANTwV oTnV €5apTnUEVn HETABANTH.

MOAAEC POPEG OUWG, N AUCN ENIXEIPNNATIKWV, KOIVWVIK®OV K.AM. npoBAnuaTtwy Bacileral
oTn OXE0N HETASU TpIWV, TECOAPWV N KAl NEPICOOTEPWV HeTABANTWV. Ma napdadeiyua,
n apoliBn evog epyalopévou dev ennpedadleTal Ovo ano Tnv nAikia Tou, aAAd kai ano uia
oc1pd AAAwV NapayovTwv onwc, To eninedo eknaideuong, To eUAo (avdpac r yuvaika),
Ta Xpovia guneipiag otnv napolod R O€ NPonyoUHEVN €pyaadia, TNV OIKOYEVEIAKN TOU
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katdoTaon (navrpeuevoc, avunavTpog, dialeuypevog) K.AM. MNa Tnv eniAuon Aoinov evog
npoBAAuAToC npoadiopiopol TWV auoifwv anod pia CEipd napayoviwv, 8a npenel va
ENEKTEIVOUHE TO UNOJEIYHa anAng NnaAivdpounong woTe va nepIAAPBAVEl Kal TIG UNOAOINEG
EPHUNVEUTIKEG METABANTEC.

H avaykaidtnTa €nekTAonG TnG availuong anAng naAivopopnong Kal OUCXETIONG O€
unodeiypyaTta ota onoia pia peTaBAnTh €€apTaTal (enegnyeital) and nepicoOTEPEG ano
Jia aveEapTnTeg PMETABANTEG, Napanéunel ornv availuon noAAanAng naiivdpounong Kal
noAAANANG CUOXETIONG.

'Eva unodeiypa noAAanAng naAivdpdunong nou neplypa@el Tn oxeon META&U TNg
sEaanpévr']q HETABANTAG Y, Kal Twv k avegaptnTwv petaBAntov X ,X,,..., X, €XEl TNV

€ENG HopPN:
T, =G4+ 85+ 86X+ + 68X +5 (10.45)
onou: ' ' '
Y, = n TN TNG €€apTNHEVNG HETABANTNG.
X i X5+ X = OI MApATNPACEIG TwV avegapTNTwV perapAntov X ,X,,..., X, avriotoixa.

EidIkOTEPA, 0 NPWTOG OEIKTNG AVAPEPETAl TNV EPPNVEUTIKA WETABANTN Kal 0 deUTEPOG
oTnV NapaTtnpnon.

B, = wia oTabepa.

By:Byr--B, = O NMANBUOHIOKOI OUVTEAEOTEG MAAIVOPOUNONG MOU NEPIYPAPOUV TNV
enidpaon Twv aveEapTnTwV PHETABANTWV OTNV €5apTNHEVN.

€ = Hia Tuxaia WETABANTA Mou ovopdageTal opdaAua r KaTahoino r d1aTapakTIkoG Opog.

To napandvw unodeiypa noAAanAng naAivopounong, BacileTal oTic akOAouBeg uno-
Beoeiq:

1. O1 aveEapTtnTeg HETABANTEG €ival YVWOTEC OTABEPEC KAl JMopouV va HETPNBOUV XwPIg
Kanoio oPaipa.

2. O1 avegapTnTeG €ival ypappikd aveEapTnTeG.

3. OI TINEG TNG €EapTNHEVNG HETABANTAG €ival OAeC aveEapTNTEG HETAEU TOUG.

4. O1 dIaKUMAVOEIC TwV KATAVOUWV TNG TuxXaiag WETABANTNG €ival OAeg ioeg UeTAEU
TOUG.

5. Z& kKGBe oUVOAO TIHWV TwV aveEapTnTwV peTaBAnTov  (i=1,2,...,k) avTioToixei Yia
KATAvoMN TNG Tuxaiag NeTaBAnTnG.

6. Ta opdAuaTa sival ave§apTnTa PHETASU TOUG KAl KATAVELOVTAl KAVOVIKA.

7. O1 YEoeG TIPEG (AVAPEVOUEVEG TIMEG) TWV OPAALATWV €ival Pndév.

8. Ta opdAuarta €xouv Tnv idia diakUuuaveon yia 0AoUG TouG ouvOUuaouoUs TWV TINWV TwV
avegapTnTWV PETABANTWV.
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'Onwg Kal gTnv nePINTwaon TnG anAng ypappikng naiivdpounong €1al kal €dw, OKOMOG
gival va EKTINAOOUME TIC MANOUOUIAKEG NAPAPETPOUG (OUVTEAEDTEG) Bo/By/ByreeuiBy

TNG NoAAAnAng naAivopounong and Ta dedopéva Tou deiyhaTog. Av oUHBOAICOUME HE

ﬁﬁ,@z,& TOUG OUVTEAEOTEC MOAAANANG NaAAlvdpounong Tou OceiypaTtog, TOTE

n e€iowon nou Ba npokUWel and TNV €KTIUNON TWV CUVTEAEOTWV AUTWV YPAPETAl WG
€gng:

T,=8+ 85+ 85X, + + 58Xy +5 (10.46)

2’ €va unodelypa noAAAnAnG ypapuikng naAivopounong, oI CUVTEAEOTEG ,e%h ﬁ,@,&k

ovopalovTal UVTEAEDTEG HePIKNG NaAivdpounong 816TI deixvouv Tn PEPIKR €nidpacn nou
aokoUvV ol aveEdpTnTeC HETABANTEG OTNV €EAPTNUEVN LETABANTN.

H exTipnon Tng e&iowong (10.46) npokUNTEl WE TN XPNOIMONoinon TnG YVwoTng Hebodou
TWV eAaxioTwv TETPAYWVWV OUPGWVA PE TNV onoid avalnToUUE €eKEIVEC TIC TIMEG

TWV ﬁﬁ,@,&k nou eAayioTonololv To GBpoIoPa TwV KABETWV TETPAYWVIKDV
anokAiCEwWV avapeoa oTIC MPAyHATIKEG TIMEG TOU JEiypaTog TNG €EAPTNHEVNG METABANTNG
Y, kal TIg unoAoyioBeioeg (BEWPNTIKES) TIMEG "I’i nou MpokUNTouv ano Tnv egicwaon
naAivdopounong.

3Tn ouvéxela Ba €EETACOUME TNV MEPINTWON €VOG unodeiypatog pe dUo avegapTnTeG
HeTABANTEG X, Kai X,. Enopevwg, To unodelypa nou Ba ekTIUACOULE givat:

V=4 +5¥,+8%, (10.47)

o~ ~

Or ekTipnTeg &, ,ﬁ,&g Tou unodsiypaTog auTtou eivai:

Gl Rl Ty
LT S RV T L RN R

A= z
Yarm -2 nn)

T X0 5 Ty —T xlxz.T ny (10.48)

¥
DI EN

- A% - A%,

A

A=Y

‘Onou
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xlzXl—}_{l, X :XE—Z‘TCQ, y:Y—'fi—'
10.4.3 Tuniko oAaApa ekTigpnong

'Onwg kai otnv nsplnTwcr] ™G anAAG YPAUMIKAG NAAIvVOpOUNoNG, €TOI KAl £dW TO TUNIKO
OQAAHa EKTIPNONG Eival €va HETPO AEIOAOYNONG TOU EKTIUNBEVTOG UNOJEIYHATOG, WOTE Va
YVWPifOUPE KaTA NOCO KAAG auTo napioTa Ta dedopéva Pag f kaTta n6co auTo NPooapHOlEl
TN B€WpPNTIKN OTNV NPAyYUATIKN KATACTAON.

Ma va unoAoyiocoUE TO TUMIKO OMAANA EKTIINONG, Ba Npenel kAT apxXag va EKTIUNOOUME TN

pEON anNOKAION TETPAYMVOU TwV TIM®V Y ; (MapatnpRoeICTNGY) and TIG EKTIUNOEVTEG TIHEG

?i , OnAadn Tn diakUupavon Twv KaTaAoinwy yupw anod Tn ypauun naAivdopounong:

X - 2

LR .

> YY) 2 5 .
T Y A my A xy (10.49)
A n—k-1 n—k—1

TO Sy x5, , OIO€I HIA EKTIUNON TNG 31A0MOPAG TWV TUXAIWV OQAAPATWY Kal OVOUACETAl HECO

TETPAYWVIKO o@aApa (mean squared error). H BeTikn TeTpaywvikn pifa Tng diacnopdg
TWV TUXaiwV o@aAipatwyv ( Si.f:x_x. ), ovopaleTal Tunikd opAaApa ekTipnong (standard

eror of estimate) ) Tunik anokAion Twv kaTtahoinwv (residual standard deviation).

10.4.4 AvdaAuon diakupavong

'ONw¢G KAl oTNV NEPINTWOn Tou anAoU ypaupikoU unodeiyhaTog, £Tal Kal 0To Unodelyua
TNG NOAAANANG YPAUMIKAG NaAvdpounong 1oXUEl:

b _ o 3 E]
ZY Y EY - EY YI 1 =eT=23E+3I:E (10.50)

‘Onou (yia k=2):

2
" ] "
e SST = SST:Tin_?'.g:T YE_E[T‘YJ :T}P: = OAIKO ABpoiopa TwV
T F T . =

TeTpaywvwyv (Sum of Squares Total).
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R s =2 . ~ ,
e SSR = SSR=Z|_Y=.—Y| =a512xw+ﬁ-;2w = ABpoioya TeTpaywvwv TNG

MaAivdpounong (RegFession Sum of Squares) | diaonopd TwWV EKTINNMEVWV TIMOV TNG

Y yUpw anod Tn PEON TIWN ¥ nou epunveleTal and To unodeslypa naAivdpounong nou
£PApUOTApE.

Ele_Ys | =SS‘T—SSR=ZJJ —ﬁzxg—;%z
H

TeTpaywvwv TV ZPaipaTtwv (Error Sum of Squares) ) d1aonopd TwV JeIYHATIKOV TIHWV

NG yUpw anod Tnv ekTIPNPévn guBeia naAivdpounong f NoooTnTa nou dev epUnVveUETal
anod 1o unodelypa naAivopopunong Nou epapUOCapeE.

e SSE = %Y = Abpoioua

'Evag n|vc||<c1q avq)\ucnq diakUpavaong Tng ypappnc naAivépopnong nou nepiAappavel Ta
napandvw PeyEDn, €l TNV akOAoubn popen:

Iy petafintotn- |ABporspa tetpaye-| Bubpol siev- | Mico tetpaye-

TOg VOV UTOKAGE®Y Bepiag VIKO GQaipa FratioTich F
source of variation Sum of Squares egrees of | (mean square aTieTien

q g q
Freedom) d.f
TwAwvépounon moo. .2
(Regression) SSR= Z(Y:' -Y) k=2 SSR/2
Tpaipo n 2 SSR,2
=50 - -k-1 =n- = i i

(Etror) SSE _‘( Y,-Y,) | nkl=n3 SSE/(n-3) SSEj03)
OFEIN || n .
(Total) SST=>(Y,-Y) n-1 SST/(n-1)

Me Baon Ta oToIXEia Tou nivaka avaiuong diakuhavong TNG YPARKNG naAivopopunong Kal
€10IKOTEPA WE TN OTATIOTIKA F, HnopoUpE va AEYEOUNE AV TO MOCOOTO TWV WETABOAWV

NG Y nou o@eiAeTal OTIG EMOPACEIG TWV aveEapTnTwy peraBAntov  X,X,,..., X, kal
g€nyeital ano Tnv €€icwan NoAAanAnG naiivdpounong givai diagopo Tou undevoc. MNa To
OKOMO auTod, EAEYXOUHE TNV AKOAOUBN OTATIOTIKN UnoBeon:
Hy: By =F, =0 (H efiomon medwwdpéunone dev efnyel kaBdhov g petofolégme ¥)
H,: Tovhepotov &vos cvvteheoro Py = 0 pe1=1.2

(H sfiomon mehw Spdumons elnyel sve pevddo wepog taw wetefoiow g 1)

Av n TIUR TNG OTATIOTIKNG F €ival peyaAuTtepn and Tnv TiPn Flkn—k-1)n onoia

npoodiopifeTal and Toug OTATIOTIKOUG nivakeg TnG F kaTtavoung pe k kai n-k-1 Baduoug
eAeuBepiag Kal eninedo onUAvTIKOTNTAG A, TOTE ANoppinToupe TNV H, Kar dexoHaoTe TNV
EVAAAaKTIKR undBean, dnAadn OTI n e&iowon naAhivdpounong €Enyei éva Peyalo PEPOG
TwV PeTaBoAwv TG Y.
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10.4.5 SuvTteAsoTiiC NnoAAanAoU nNpoadiopigHou

A%lonolwVvTag Ta oToIXEId MOU Pag Napexel £vag nivakag avaAuong diakupavong, NpoKUnTEl
0 OUVTEAEDTNG NoAAanAoU npoadiopiopyou (multiple determination coeffi-cient), o onoiog
oupBoAileTarl pe R? kai opileTal ano Tn oxéon:

pi_SSR _SSTSSE_, SSE _
53T st ssT !
» 2
b Y] 5 N (10.51)
Rﬂ_l_h;if. : ! : Rﬂ_-'glle-y-'_-'%zxﬂy
T W s U S
SIY,-T) =Y

O OUVTEAEDTAC Npoadiopiopoy naipvel TIHES and 0 éwc 1, dnAadn 0< R? <1 kai PeTPaEl
TNV avaloyia TNG OUVOAIKAG HETABANTOTATAG YUPW and Tn pEoN TIWA ¥ nou epunvelsTal

anoé TNV naAivdpopnaon. ‘000 nio KovTd oTn povada gival n TiurA Tou ouvTeAeaTr) RZ, TOCO
MEYaAUTEPN €ival N EPUNVEUTIKN IKAVOTNTA TOU UNodeiyuaTog noAAanAng naiivdopounong,
onAadn n naAivdpounon e&nyei YeyaAo nooooTd TNG OUVOAIKAC dlakUuuavong Twv
napatnPOUPEV®V TIH®Y TN Y. Av R? =1, TOTE AéUE OTI UNAPXEI TEAEIQ NPOCAPHOYH.

Ev avTiBéoel Pe Tov OUVTEAEOTH moAAanAol mpoadiopiopol R? nou avagéperal oTo
deiypa, av 310pBOOoUPE To R? wC NPog Toug Badbuolc eAeuBepiac Tou, TOTE NPOKUMTE! O

O10pBWHEVOG OUVTEAEDTHG NPOCdIOPICHOU Eg(Rz-adjusted) 0 onoiog opileTal wg:

_ . s o]
BR=1-(1-p) 2 10.52
: e ( )

'OTav eA&yXOUMPE TNV unoBeon OTI n €&icwon NoAAAnAfRg naAivdopounong Enyei n oxi
HEYAAO PEPOC TWV PETABOAWY TNG Y (EAEYXOG MOU avaPEPAPE NAPANAV® KE TN OTATIOTIKN
F), €ival oav va eA&yxoupe yia Tov NANBUCPO TNV undBeon:

H,R*=0
H:R*=0

Av n Tipn Tng oTaTioTiknG F eival peyaAltepn and tTnv Ty F_(k.2—%—1) n onoia
npoadiopifeTal and Toug oTaTIoTIKoUG nivakeg TnG F katavopng pe k kar n-k-1 Badupoug
e\euBepiag kal eninedo onUAvTIKOTNTAG A, TOTE ANOPPINTOUHE TNV H, kai dexopaoTE TNV
€VAAAAKTIKN unoBean, dnAadn n €€iocwaon NaAivopounong €Enyei €va HeYAAo PEPOG TWV

HETABOAGV TNG Y N OTI N HETABANTR Y OUVOEETAI YPAHHIKA HE TIG HETABANTEG X, X, .., X -
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10.4.6 A1doTnPA EPNICTOCUVNG KAl EAEYXOG UNOBECEMV TWV NAPAHETPWV

Ma va eAéyEOUE TOUG OUVTEAEDTEG NG B;viai=1,2,....k (6860psvwv TWV UNOBETEWVY TOU
UnoéswpaToq TNG NOAAANANRG ypaplenq na)uvépopnor]q), Ba npénel va vap|C0up£ v
kolvn dlakupavon o° TV KaTtavopwy Tng Y. Zuvnewc, eneidn n diakUuuavon auTn €ival
AayvwaoTn, XpNOIKMOMNOoIoUKE Hia ahepOANNTN EKTIHNGCT TNG N onoia &ivai:

f Pt
ey, =——— 2| T, =¥, ] (10.53)
?3_.5.':_1 i

>TNV NEPINTWON MNOU €XOUHE HOVO dUO aveEdpTnTeG WETABANTEG, TOTE N APEPOANNTN
ekTiunon Tng diakUpavong o< diveTal and Tn oxEon:

LS
Y Y A - UYL Y - A - Y -
Sia’xx.= : : : #

" ® "
>y - AT - AT ny (10.54)
Syxx, T : : :
n—73

Ta TuniKa OQAAUATA TWV OUVTEAECTWV B, KAl GUYKEKPILEVA YIa TNV MEPINTwon 6nou
gXoupe dUo aveEdpTnTeG HETABANTEG €ival:

2 5 5
g o= = KoL
X 2 R 2
< - (v _ 7 -
. ) [_{ (3L -3, -5 I] . [_{ xlxg]
Nl S R A NS B
Far it 1 u ) Aal ®
: ¥ Xy i :;;22
i i
g g
2 i (10.55)
) . ] . 3
. [Tl}(l XN, -, ] . (:xlxg]
.
i M < _r_ M
> iH,—X,) - — Hﬁ :
: S -X ! '}_'xf
2 H

Enousvwg, TOOO YIa TOV EAEYXO ™G unobeong OTI 0 KABe 0UVT£)\EOTI’]C; B, €XEI CUYKEKPIPEVN
TIUR, 600 Kal yia TNV KaTaokeur Tou d1aoThHATog EUNIocTooUVNG Nnou &a Tov nepiAaupavel
He dedopeévn mBavoTnTa, 6a XpNoIKMOMNoINCOUKE TN OTATIOTIKNA Z ) TNV t-student, avaAloya
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ME TO PEYEBOC TOU deiyUaTo .
lNa Toug eAEyX0OUG UNOBECEWMV
Hyp. =B, % Hyp,=0
H:B=B  Hop=0

Kal oTav To deiypa €ival PIkpo, XpNOIKONoIoUKE T OTATIOTIKA:

wv=n-k+1|

(10.56)

Enopévwe, anoppintoupe Tn undevikn unobeon os €ninedo onuavTikOTATAG d, av:
£ q:_ﬁx—ka—l.% nL> ﬁx—k—l.%

To dlaoTAKATOC spnlmooovnq. Kabe ouvteAeatn B, eivar:

ﬁ_f%’gﬁf Eﬁiﬁ_'_z“/fsﬁ (10.57)
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B ExnaideuTtikn EvoTnTa

e Mn NMapaperpikoi ‘EAgyxol

Me Tnv uAonoinon Tou padnoliakoU avTIKEINEVOU, 0 KaBEvag and TouG CUUHETEXOVTEC Ba
unopsi:

© Na kaTavoei Toug PN NapapeTpIKoUg EAEYXOUG.
© Na e@appuodlel Toug KaTaAANAOUG EAEYXOUC.

Chi-Square

Runs Test

Kolmogorov-Smirnov evog deiyuaTog
Mann-Whitney

Wilcoxon

Kruskal-Wallis
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11.1 Eicaywyn

KaTd Tnv avaAuon Tng oTaTIoTIKNG CUKUNEPANATOAOYIAg, aoXoAnBRKape HE TNV EKTILNGN Kal
TOV EAEYXO NAPANETPWV Mou Npoadiopilav £va r NEPICCOTEPOUG NANBUCHOUC. EIdIkOTEPA,
yla TIG aVAYKEG TNG EKTIUNONG KAl ToU €A&yXou, Xpnaiponoinénkav oTaTioTikd KpIThpid
Ta onoia yia TNV €Qpapuoyrn Toug, anaitoloav TNV IKavornoinon UnoBEoewy OXETIKA HE
OUYKEKPIMEVEG NAPAPETPOUG TOU MANBUCHOU KAl TN HOP®I TNG KATAVOMNG TOUG.

'OJWC, UNAPXoUV MEPINTWOEIG OMOU Ta oTolxeia Ta onoia diaBgTouue yia avaAuaon, dev
yvwpifoupe and noia katavoun nponABav Kal ENoPEVWG, N TUXOV €QAPHOYR YVWOTWV
NAapapeTPIKOV KPITNPiwv (x° test, t-test k.A.n.) Ba €dive eopaiuéva anoTeA€éouara.
ZTNV NePINTWON auTr, UNOPOUHE va XPNOILOMOINCOUKNE Ta AEYOUEVA HN NAPAUETPIKA
KPITAPIA, Ta onoia dev €AEyXOUV UMOBECEIC avapopIKA HE CUYKEKPIMEVEC NAPAPETPOUG
Tou NANBuopoU Kal To oNUAavTIKOTEPO, dEV UNOBETOUV OTI Ol TIHEG TWV NAPANETPWY AUTMV
npenel va akoAouBouUv TNV KavoviKn Katavopn.

'OnNw¢ Kal Ta NapapeTpIka KpITAPIA, £TCI KAl TA KN NAPAPETPIKA, £XOUV MAEOVEKTNKATA Kal
MEIOVEKTAMATA. Ta KUPIOTEPA MAEOVEKTNMATA KAl MEIOVEKTAHUATA TWV N NAPAHUETPIK®OV
KpITNPiwV €ivai:

1. NMAeovekTrpara

e Agv npoUnoBETtouv OTI Ta oToIXEiad €vOg diaBéaiyou deiypnartog mnpogpxovral ano
Kavoviko nAnBuopo.

e E@appolovtal akopa Kal oTav To PEyeBog Tou deiyhaTog €ival noAU pikpd (n=6),
£KTOG Kal av yvwpiloupe akpIBwg TV KaTavoun Tou nAnBuopou.

e MnopouUv va e@appocTouVv o dedopEvVa WIAG MOIOTIKNAG HETABANTAG HE NEPIOOOTEPEG
anod dUo KaTnyopiec.

e MnopoUv va gpapuocTolVv akoupa kal oe dedopeva Ta onoia €ivar diata&ipa (n.x.
NPOTIKACEIG KATAVAAWTWV OXETIKA HE TNV NMOIOTNTA €VOG NPoidvTog).

e MnopoUpe va KAvVoUupe EAEYX0 UNOBECEWV Yia MOAAOUC d1apopeTIKOUG NANBUCHOUC.

e [EVIKWC, TA KN NAPAUETPIKA KPITHPIa epapuolovTal eUKoAa.

2. MelovekTApaTa

e Eival AiyoTepo 10xUpd OE OXEON HE TA NAPAMETPIKA.

e Aev BacilovTal oTa npaypaTika dedopéva pIag €peuvag aAAd oTnv IEpApXIKN TOUG
diaTtaén.

e Aev pnopoUv va xpnoigonoinBouv yia EAeyxo TnG aAAnAenidpaong oTnv avaiuon Tng
dlakupavong.

e Agv pynopoUpe va unoAoyicoupe eUkoAa diaoTApaTta gunicTooUvng.

>T0 KeAAaio auTto, Ba avagepboUPe OTA ONPAVTIKOTEPA KN MAPAMUETPIKA KPITAPId

Ta onoia agopouVv eAEyXOUG KAANG NMPOoappoynG KIAag KAaTavoung Kal eAEyXoug yia Tn
dlapopa TnG B€ong SUO KATAVOHMV.
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11.2 Kpitpio eAéyxou Tov Kolmogorov — Smirnov (K-S)

Me Tov €Aeyxo Twv Kolmogorov-Smirnov (K-S), npoonaBoUpe va npoadiopicoupe av Ta
oTOoIXEia eVOC OgiyaTOoC, NPOoEPXETAl ano NANBUGHO oTov onoio akoAouBoUv pia d3douEvn
BewpnTIKN KaTtavoun (kavovikn, diwvupikr, Poisson k.Am.). MNa To Adyo auTto, ovouddleTal
Kal EAeyX0G KAANG npooappoyng (test of goodness of fit).

Ev avTiB&éoel pe TOv €AeyXO KAAAG MPOCApHOYNAC HE TO OTATIOTIKO X-test, o &Aeyxoc
npPooapuoyng He To KpITApio Twv Kolmogorov-Smirnov (K-S) éxel Ta akdAouBa
NMAEOVEKTANATA KAl PHEIOVEKTAKATA:

MAgovekTnpaTa: a) Mnopei va epappoaoTei kal o€ NOAU pikpd deiypaTa. B) Aev anaiteital
opadonoinon Twv OTOoIXEiWV Kal y) A&V AnAITEITAl CUYX®VEUON TWV OTOIXEIWV OTAV Ol
BewpPNTIKEG OUXVOTNTEG €ival HIKPEG.

MelovekTnuaTta: a) Xpnoigonoigital 6Tav €XOUHPE NAPATNPNOEIG YIAG GuvexoUg Tuxaiag
MeTaBANTNC kal B) Anaiteital va yvwpiloOUPE TOV WECO Kal TNV TUMIKA anokAIon Tou
nAnbucouou.

Ze nepinTwon nou dev yVwpIifoUPE ToV PECO Kal TNV TUMIKA anokAion Tou nAnbuapou,
TOTE EPaPHOLOULE TO KPITRPIO EAEYXOU Tou Lilliefors mou anoTeAei eNékTAOn TOU KPITNPioU
€AEYXOU KAANG npoaappoyng Twv K-S, ondTe o PECOG Kal N TUMIKN anokAIoN EKTINOVTAI
ano Ta ortoixeia Tou deiypatoc. Kata T dAAa, yia Tov EAeyxo XpnoihonoloUhe Tnv idia
diadikaoia pe autn Twv K-S.

EidikoTEPQ, HE TOV EAEYXO TWV K-S GUYKPIVOUNE TNV aBpoICTIKR CUVAPTNGON GUXVOTATWY
evog deiypatog F (X)) pe Tnv aBpoioTikn ouvdpTnon CUXVOTATWV MIAG BEWPNTIKAG
katavopng F»(X) Tou nAnBuopuol.
AlaTUN®Won unNnoBEcewv
Hy: FLA)=Fo( X)) v dhegnig s tow X 1

H worovopr sivor koevovier], Stovopier € AT

H,: FlA)= F X)) o sve tovianotov X 1

T

Edmotm dAdn

KpiTipio eAéyyou

O1 napandvw unoBEaelg, eAEyxovTal Ue TNV NoocoTNTA

D = max{| A (X) - Fo (D)
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Anogaon

o Av DEDM:, TOTE AMOPPINTOUME TN HNJEVIKA UNoBeon H, Kal anodexopacTe Tnv

EVAAAQKTIKN H,.

e Av I {Da,n’ TOTE AMOJEXOHAOTE TN HNJEVIKN UNOBECN Hy Kal anoppinToupe Tnv

EVAAAQKTIKN H,.

H Tiun Tou Da;z' NPOKUNTEl anod Toug ZTaTIoTIKoUG Mivakeg, yia peyebog deiypaTog n Kal

€ninedo onuavTikOTNTAG a.

Mapadeiypa 11.1

Ano epeuva epyalopevwy oTov EevodOXEIaKO KAAGO, MPOEKUYE OTI N wpidia apoiPn (X, oe
€) 34 epyalopevwyv EXEl WG €ENG:

44140[54] 45

3

59165]185]105

55[30]35[46[43][35[35]3.6[3.6]5.0[47]45
48[48[48]46[42]44]42]47]790[47[47[42

=N L
Ll L)

Na eAeyxBei o€ eninedo onuavTIKOTATAG A, AV TA OTOIXEIQ AUTA NPOEPXOVTAI ANO KAVOVIKN
KATavoun e geoo 5,11 € kal Tunikn andkAion 1,66 €,

Anavrnon:
>TNV NePINTWON auTr, 0 EAeyX0G UNoBEcewV dIATUNMVETAI WG EENG:

H,: H pswapinei X erohovBel trv wovovien kotove Wi e w=>5,11 xu o=1,66
H,: Hpstepfineg X exohovBa dadn wotevo un

H diadikaocia nou akoAouBoUE yia va eAEYEOULE TIG UNOBETEIG QUTEG E TO KPITHPIO TWV
K-S, sivai:

BRua 1o: Ta&lvououUue Ta oToixeia TnNG HeTaBANTAG Tou deiypatog kata al&ouoa d1aTagn,
Bpiokoupe TIG andAuTeG ouxvoTnTeG f, Kal UNOAOVICOUKE TIG BEEIOOTPOPEG ANOAUTEG Kal
. . . o
OXETIKEG ABPOIOTIKEG OUXVOTNTEG F, kal el &) = %.
(5. — i
Bripa 20: Me p=5,11 kal 0=1,66, unoAoyiCoOUNE TIG TUNIKEG TINEG Z; = ’—’H
o

BrAipa 30: Ynohoyiloupe TIG aBpoIoTIKEG BewpnTIKEG auxvoTNTeg Fo(X, 1= FlZ =2, ).

BRApa 40: YnoAoyiloupe Tig diapopeg L, = |FS(X!-)—FP(XI-)| KAl OTn GUVEXEId

EVTONICOUNE TN HEYIOTN Tipn autwv (D=max f}). ZTnv nepintwon pag (othAn 7)
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rmax 0 = D= 0,275

MNivakag 11.1 Mivakag eAéyxou pe 1o kpITAPIO TV Kolmogorov-Smirnov

Qpiaia - Fel &) Z Fo(X) D,
apol ; . ; (X, — 1)
bR | h LB LR LA | Cpizez,) - A
# fag
1 ) 3 1 5 6 7
35 3 3| 0.088 0.97 0.166 0,078
3.6 2 5] 0.147 0.91 0.181 0.034
3.0 i 6] 0.176 0.73 0.233 0.056
42 3 0| 0.265 0.55 0.201 10.026
43 i 10| 0294 10.49 0.312 0.018
24 2 12| 0.353 10.43 0.334 0.019
45 2 12| 0412 0.37 0.356 0.056
46 7 16| 0.471 0.31 0.378 0.002
17 1 20| 0,588 0.25 0.401 0.187
4.8 3 23| 0,676 0.19 0.425 0.252
2.9 i 24| 0.706 0.13 0.448 0.258
5.0 i 25| 0,735 0.07 0.460 0,275
5.4 i 26| 0.765 0.17 0.571 0.193
5.5 2 28| 0,824 0.23 0.505 0.229
5.0 i 20| 0.853 0.48 0.684 0.169
6.5 i 30| 0.882 0.84 0.800 0.083
7.0 i 31| 0912 1.68 0.955 10.043
8.5 i 32| 0.041 2.04 0.7 10.038
05 i 33| 0.971 2.64 0,906 0,025
105 i 34| 1.000 3.25 0.999 0.001

Brpga 50: MNa a=0,05 kal n=34, unoAoyiloupe TNV TIUN Da;z = Duns,za .

BApa 60: Eneidn I =0,275= 0

deXOMaOTE TNV €VAAAAKTIKR, dnAadn OTI Ta oToixeia Tou deiynaTog dev akoAouBoUv Tnv
KAVOVIKI KATavoun.

Do = 0,227 , anoppinToupe TN PNdEVIKNA UNOBEON Kal

11.3 Kpitrpio eAéyxou Tou Wilcoxon (T) TwVv onHaoHévwyv diaBadpicewv

O £€Aegyxog pe To KpiTplo Tou Wilcoxon epapudleTal oTav £xoupe dUO €EapTnuéva
deiypaTa Ta onoia akoAouBoUv onoladrinoTe KaTavoun NANBUCHOoU Kal EXouv (EUYAPWTEG
napatnpnosic. EmnAgov, n kKAigaka PETPNONG TwV OdOUEVWY NPENEI va €ival 1IepapxIkn.
SUP@WVa PE ToV EAEYXO, N MNOEVIKH unoBeon €ELIDIKEVETAl WG UNOBEDN TNG 1I00TNTAG TWV
HMEOWV N WG 106TNTA TwV dIAUECWY, YI' AUTO OovopadeTal Kal EAEyX0G yia Tn diagopd Tng
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0€oncg (M€oo N didpeco) dUO KATavouwy NAnBuopou.
AilaTUn®won unoB£ocewv

Hy: by =ty

H,: i) pty= ty
i) fty >ty
i) fty <ty

Kpitripio eAéyxou
a) Mikpa deiypata (n<25)
Av T n diaBaduion Twv anoAlUTwV TIHOV TwV dIdPopwV TwV KATd {eUyn napatnpnocwyv

Tov peTapAnTov &; ko ¥ (di =X, - F) ka1 T, 77 kai X To d6poioua Tov yneiwv

- xlr+l
TV BETIKMV Kal apvnTikdv diapaduicewv (loxver T=T"+7T = (2 )), TOTE TO

oTaTioTIKO T Tou eAéyXou €ival yia Hev Tov dinAeupo éieyxo £ =min {7, 7%, via d¢

Tov S€EIONAEUPO KAl apIoTEPONAEUPO Eheyxo To £ kal T avTioToIxa.

3TOUG OTATIOTIKOUG Nivakeg diveTal n KPITIKA TIWA Ty yia péyebog deiypatog n kai eninedo

onNUavTIKOTATAG a (diNAgupog €Aeyx0C) Kal % (HoVONAgUPOG EAEYXOC).
B) MeydAa deiypaTa (n>25)

'OTav TO peEyebBog Tou Odeiypartog eivalr peyalo, TOTE akoAouBeiTal o €AeyXog TNng

KaTavoung
#ian+1i
7
Z_T_ﬁ*rr _ 4
= - y = : (11.1)
e \[nl_?z+lll_2n+1l
24
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S€ NeEPINTWON Nou €XOUME Ioowngieg diaBadpiong, TOTE n diakUPavon TnG KaTtavoung T
unoAoyideTal ano Tn oxeon:

1 1 j
gf;:g(n[?2+1'|[2?2+1'I—§$fj|_5§—1|] (11.2)

'Onou: j = opadeg IcownPIwV Kal t = avTioToixeg diapopeg o kKabe ouada.
Anogaon
a) Mikpa deiypata (n<25)

AnoppinToupe Tn Undevikr undBeon H, kar anodexopaoTe TNV eVaAAaKTIKA H_ o€ eninedo
onNMavTIkOTNTAG d, av yid Ta napandavw Tpia €idn eAéyxou IoxUel avTioToIxXa:

DT AT <Tp.il) T <Tyxoniii) T <Tp.

B) MeydAa deiyparta (n>25)

AnoppinToupe TN pndevikn undBeon H, oe eninedo onpavTikdTNTAg a av 1oxUel yia Ta
napanavw Tpia €idn eA&yxou avTioToIXa:
— Hr

— Hy .. —Hr
< Z) 0 i) zp= <=2y, KOLiil) Zp=—— <—z)_,.
T T T

)z =

Mapadeiypa 11.2

Ano €peuva 20 gpyalopévwy (10 avdpeg kal 10 yuvaikeg) o€ pia enixeipnon nou £Xouv To
i010 eninedo eknaideuong, NPoEKUWe OTI N wplaia apoifr) Toug (o€ €) £xel wG €ENG:

4 10] 1
4] ol 4] 71 4

LA
Lid

Qpioie opofn ovdpay 6 T
Qpiode opofi] yovooy

LA | b
s

D LA
WD

LA
LA

Na eAeyxOei og eninedo onuAvTIKOTNTAG d, AV N MEon wpidia agoifn Twv avdpwv Oi-
aQEpel anod TNV avTioToixXn TWV YUVAIK®V.

Anavrtnon

TNV NEPINTWON AuTH, 0 EAEYXOG UNOBECEWY dIATUNWVETAl WG EENG:

Hy ' Hasoor = Hpwgoene B8V SLopepouy ot peosg opotpé petolfl tav Svo ¢k
H: Hawesr # Hpuaes (8129 Ep o o1 peoeg apotpeg petelt tav do gihov)
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H diadikacia eAéyyxou TwvV napandvw UnoBecswv e To KpIThplio Tou Wilcoxon (T),
akoAouBei Ta €&ng BnuaTa:

BAua 1lo: BpIO'KOU|JE TIG DIAPOPEC dI ava Zeuyog (agaipoUps navra and Tnv idia ka-
TeUOBUVON) TWV TIHOV TWV PHETABANTWV. AnAadn:

Qpuoie cporf avdpov (X)) | ¢ | 7| 2 | 8 5 10| 15| 7
Qpaia cporfn yovawav (£) | 5 | 5 | 3 4 | 7[4]8]69
Awgopés mpopobiov (d;) 12314511 6 | 7| -2

Bripa 20: Ta§vopoupe TiG napandvw dlagopeg (d;) kata avgouoa d1aTagn anoAuTwv
TIHOV, ayvowvTag TIG PNndevikeg diagopeg. Kal otn ouvexela d1aBabpifoupe TIG Wn
MNOEVIKEC anOAUTEG TIHEG TwV S1APOPWV KATA 0Ipd PMeyEBoUG (1 oTn HIKPOTEPN andAuTn
dlapopd K.0.K.). Z€ MEPINTWON MOU €XOUME Iooywn®ieg diapopwv (dnAadn anoAuTeg
dlapopeg d;  pe TNV idia Tiun), TOTE wG apiBuog diaBadpiong TiBeTal 0 HECOG 6POG TWV
BEoswv Nou KaTEXouv ano Tnv atu&ouaoa Ta&ivounor Toug. AnAadn:

AvZovoa tefwounon (d;) 1 11212344567
MafdBuion Swpopdv (d,) 15(15(35(35| 5 |65|65| 8| 9|10

BAMa 30: € kabe diaBaduion, oNUEIWVOUNE TO NPOCNKO TNG avTioToixng dia@opdc nou
npoékuye and 1o 1o Brua.

Ilpoonuo dwpabuions Sw-
popav (d,) : : i

Bripa 40: Ynoloyi{oupe To ABpoiopa Twv BETIKGOV Kal apvATIKGVY diapaduicewy, T kal
avTioToixa.

OcTikEG diapabpiosic T = 1,541,543,546,5+84+9 = 30
ApvnTikec diapabpiosic I = 3,5+5+6,5+10 = 25

aln+1) — 30425 = 1001041 _

LN
LA

Enopévwg loxler: T=T"+7T =
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BAMa 50: Av T0 dciypa €ival pikpo (n=10<25), TOTE yId TOV €AEyXO XPNOIKOMNoloUUE
To OTaTIoTIKO T Mou n TIKA ToU NpokunTel and To PIKpOTEPO dBpoIoua TwV BETIKWV Kdal
apvnTikov diaBadbuioswyv, dnAadn:

T =minlT",T* l=min 2530/ =25

BRAMa 60: ¢ eninedo onuavTikotnTag a=0,05 kai n=10, NpokUNTEI ano TOUG aTATIOTIKOUG
nivakeg 611 Ty = 8. Enopévag, agou, T =7 =25 =T% =8 anodexdpaoTe Tn pndevikn

unoBeon nou onuaivel 0TI dev UNAPXEl OTATIOTIKA ONUAVTIKN 31a(opd PHETAEU TwV HECWYV
WPIaiWV auoIBwV avdpwyv Kal YUValK®V.

11.4 Kpitipio eAéyxou Twv Mann-Whitney (U)

Me To KPITAPIO auTd, EAEYXOUME TN dla@opd TnG B£€ong dUo KATAVOoU®V NAnBuopoU Kal
xpnoiponoigital otav dev IoxUel N unoBean OTI 01 KATAVONEG NANBUCNOU €ival KAVOVIKEG.
MNa va s@apuOCOUPE TO KPITAPIO auTo, Ba npenel Ta OsiyydTa va €ival Tuxaia kal
ave&apTnTa, ol TuXaieg PETABANTEG va €ival CUVEXEIG, Ol KATAVOMUEG TwV dUO JEIYHATWV
va €xouv Tnv idia uop(pl‘] Kal n K)\ipaKa METPNONG TwV dedopEVWY 1EpapXIkr. To KpITHPIO
TV MannWh|tney (U) eivar To avTioToixo Tou t-test yia astaanTa deiypaTa. lMNa duo
Tuxaia aveEdpTtnTa dciypyaTta X kai Y peyEdoug n, Kan avTigToixa, n diaTunwaon Twv
unoBecewyv €EEIBIKEVETAl WG aKOAOUBWG: Y

AlaTUn®Won unoBEcemv

Hyo piy =ty

H, ) sy by
) sy > sy
i) sty <ty

Kpitripio eAéyxou
a) MoAU pikpa deiypata (n, < n Ss) Kal pikpd deiypata 8 £ max{ iy, iy} < 20

Av T n ano koivoU diaBdadbuion Twv Napatnpnocwy TwV PHETaBANTOV X Kal Y Kal T, T TO

09p0|oua TOV YnNeiov TV diaBabuicswy Tou NpwToU Kal deUTEPOU deiyuaTog (]VTIOTOIXG
TOTE:

Hylny +1) Ay ly+1)
UX=?€X?EY+T—TX Kot UY=?€X?EP+T—TP (11.3)

To oTaTioTikd U Tou eAéyxou €ival yia Pev Tov dIiNAgUpo a)\syxo U=min(U,, U,) yia e Tov
Oe€IONAEUPO Kal apIOTEPONAEUPO EAEYXO TO U, kai U, avTioToixd.
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B) MeyaAa deiypata (maxi{ity, iy > 20)

>’ auTn Tnv nsplnTu)crr], oTav |oxus| n pnésvn(r] unobeaon Hy n Tuxaia petaBAnTh U
npoaoeyyidel TNV KAvovikn Katavopr. AnAadn, IoxUEl:

2 12 fas

|y iy, + 1 -
U ~ N(?zrn}, ,-’Er’z}’ |y Ty lem 7, = Ay (11.4)
[

S€ NepinTwon Nou €XoUpEe Icown®ieg diaBaduiong, TOTe n diakUupavon TnG Katavoung U
unoAoyileTal anod Tn ox£on

St -1)
Byhy S
as = Ao+ ay, +1- (11.5)
o X H f v )
12 By +hy By THy+ 10

'Onou: j = odAdEG ICOWNPIWV Kal tJ. = avTioTOIXEC dlapopEC o KGBe opada.
Anogpaon
a) MoAU pikpd deiyuaTta (nXSnysB)

AnoppinToUupEe TN INJEVIKNA UNoBeon H, ka anodexXOUAOTE TNV EVAAANAKTIKN H, o€ eninedo
onNMavTikoTNTAg a, av yia Ta napandvw Tpia €idn eAéyyou IoxUel avTioTolxa:

e -
Dmin (T, Uy -::E L) U< wmiil) Uy <a,
B) Mikpd deiypaTa (8$max{nx,ny}$20)
AnoppinToupe TN UNJEVIKH unNobeaon H, kai anodexOUAOTE TNV EVAAAAKTIKA H, og eninedo

onUavTIkOTNTAC d, av yid Ta napandavw Tpia €idn eAéyxou I0xUEl avTioToIXa:

i)min[UX,U},'u-::gji) U, <a xmii) Uy <a.
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v) MeydaAa deiypaTta (max{nx,ny}>20)

AnoppinToupe Tn PNJEVIKN unobeon H, o€ €ninedo onuavTIKOTNTAG H, av IoxUEl yia Ta
napandvw Tpia €idn eAéyxou avTioToixa:

: U1 U — . v, nd, -
i) |ZU|= H—Y'HU }Zl_%:n} ZU:M}ZE Ko
w i
o, i, —
jii) 7, = X N 2r " Hy
iy

Mapadeiypa 11.3

ra TIC avAyKeG HIAG €pEUVAC ayopdag, CUAAEXBNKAV O AKOAOUBEG UNVIAIEG dIAPNHIOTIKEG
danaveg (o €) evOg ETOUG NOU Npayuartonoinaav dUo eniXEIproeic nou dpaaTnplonolouvTal
oTOV KAG®O TNG yaAakToBlopnxaviag:

51110130
71102 ]1135) 110|125

129 |1 132 | 135 | 124 | 137
130 | 135 | 132 | 125 | 135

Emyeipnon A | 115
[Emysipnon B | 118

1
1

Pl | Pt
[
|
LA LA

Na eAeyxBei oe eninedo onuavTikoTnTag a=0.10, av n péon unviaia dia@nuioTikh oa-
navn nou npaypaTonoinoe n enixeipnon A dia@Epel and auTtn Tng B.

Anavrtnon
>TNV NePINTWAON auTn, 0 EAeyX0G UNoBECEWY dIATUNWVETAl WG EENG:

H,: uy= iy (Asv Buopepouy ou Weoss Sungmuiotids Samdveg tov smuysipn osav A km B)
H,: i, # 4y (Aepdpovv oo péosg Sunpnpictikss Semdved Tow emyspt) osav A v B)

H diadikacia eAéyxou Twv UNOBECEWV HE TO KPITAPIO Twv Mann-Whitney (U), akoAouBei
Ta €&Ng BrpaTa:

Bripa 1°: Mpoodiopifoups Ta HeyEBN Twv dUO SeIyUATWV (n, ka ny), TA EVWVOUE O€ €va

KAl OoTn ouvéxela Ta&lvoloUUe Ta oTolxeia Tou evidiou dsiyuaTog kKaTa augouaa didTagn
AapBavovTag undwn kai To Npoonuod Toug.

@fon |1 |2 |2 |4 |56 |7 (8|9 [10 11 (12 13 [14 |15 (16 |17 (18 |19 (20 |21 |22 |23 |24
A+B 102010 L1015 Q1S (118 1221124 125 125 125|125 125 127 120 (130 130132 132 135|135 (135 (135 1537
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Brpa 2°: AiaBaBpiloupe (T) Ta oTolxeia TOU eviaiou SeiypaTog avTioToIXWVTAG TOV apiBud
1 oTo pIKpOTEPO OTOIXEIO €wG TNV TIHA N (OMou n=n_+n ). Z€ NEPINTWON NOU £XOUHE
I00WnNQIeG aToIXEiwV, TOTE WG apIBuOC diaBabuiong TIBETAI 0 PECOG OPOC TwV BECEWV Nou
KATEXOUV auTa and tnv av&ouaoa Ta&ivounaon Toug.

@ion 1
MéBoSoI A& B | |

[
Lid
da
L
(=}
-3
=)
o

10 |11 |12 {13 |14 |15 |16 |17 |18 |19 |20
10 |11 |12 {13 |14 |15 |16 |17 |18 |19 |20
10 |11 |12 {13 |14 15]16 |17 |18 |19 (20

[
Lid
da
L
=
~J
oo
=l

Algpdepion | g

=]
Ll
e
LA
o
]
(=]
WO

Bripa 3°: Ano ™mv eviaia 6|a[3c16p|0r1, unoAoyiloupe To aep0|0pa Twv diaBabuicewv T,
Kal T nou agopoUvV Ta oToixeia Twv SelyHdTWV N Ny avTioToixa.

MiBodoc A | 1
Aaplon 1

10 1213|1415 Iy
10|12 |13 | 14| 15| 84

| ]
o

[ ]
o

Mé@obocB | 4 6 7 8 |11 |16 |17 |18]|19|20]| %
Awapion 4 6 | 7 8 | 11|16 | 17 |18 | 19 | 20 | 126

gty l(ng oy +1 (12412)(12+12+1)

loxuel, T=T,+T, =145+155=" > - . = 300

BRpa 4°: MNa kabe deiypa, unoloyiloUPE TIG OTATIOTIKEG U, kai Uy:

Ay ity +11 12112411
szmz?zy+—2 —'i'}::12-12+—2 =145 =77 xm
Myl oty +11 1211241
U, =mzn},+T— T =12-12+T—155= &7

Eniong, npokuntel OTI 10xVUel T/ + Ly = Fiy - F1, = 144,
BrApa 5°: Ensidn Ta deiypaTa sival pikpa (ng{ﬂx:ﬂr}: 12 £20), yia Tov €Aeyxo

xpnoigonoloUpe To otatioTikd U. Enopévws, I =min (L, Uy i=mini 77,67 1= 67 .
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Brijpa 6°: Eneidn o éAeyxog eivar dinAeupog kar 0,10/2=0,05, n =10 «ai ny=10,
NPOKUNTEI Ano TOUG OTATIOTIKOUG Mivakeg oTi U, =27. Enopévwg, agou U=67> U, =27,
anodexouaaoTe TN KMNJEVIKH undBeon Nou onuaivel 0TI OV UNAPXEl OTATIOTIKA ONPAvTIKNA
dlapopd PETAEU TWV PECWV dIAPNHICTIK®V danavmv TV eniXEIpnoswy A kal B.

11.5 Kpitipio éAsyxou Tou Wilcoxon (W)

Ma va spappocTei 0 €heyxog abpoiopartog diata&ewv Tou Wilcoxon (W) (dnwg kai o’
autov Twv Mann-Whitney), 6a npénel Ta deiyuara va sival Tuxaia kar ave&apTtnTa, ol
TuXaieG HETABANTEG va €ival CUVEXEIG, Ol KATAVOUEG TwV U0 JEIYHATWY va €Xouv Tnyv idia
Hop®n Kal n kAipaka pETpnong Twv dedopévwy iepapxikn (ordinal scale). To kpiTrpio
Tou Wilcoxon (W) €ival To avTioToixo Tou t-test yia aveEapTtnTa deiypaTa kai €ival 1o idlo
1I0XUpO aAAG nepioadTepo diadedopévo anod Tov eAeyxo Twv Mann-Whitney. Av X kai Y
duo Tuxaia avegapTnTa deiypara peyeBoug ny Kai n, avTioToixd, TOTE, n daTuNWon TV
unoBecewy, €E€IBIKEVETAl WG AKOAOUBWG:

AlaTUn®won unoBEcemv

Hy: sy =ty

H,: i) py# ty
i) gty > by
i) 4y <ty

KpiTipio eAéyyou
a) pikpa deiypata (ny, n, < 10)

Av T n ano koivou 81aBABUION TwV NAPATNPACEWV TwV PETABANT@V X Kar Y kar Ty,
Ty TO a6poioua Twv Yneiwv Twv d1IaBabpicewy Tou NpwTou Kal deUTEPOU deiyUaToq

1Ry +ay 1y +ay +1)
2

TNV TUXAia HETABANTA T = Ay Py +Hy+1—T% N T=min| Ty avaioya av 1oxUel

avrioToixa (loxvel T=T,+7T, = ), TOTE WNOPOUNE VA OPICOULE

ny<n, Kaine=n, avTioToixa. To otaTioTikd W Tou gA€yXou €ival yia Pev Tov dinAsupo

eheyxo W =min (T3, Ty ) 1 W =min{T,min (T, 5 1} avaroya av ioxvel n < n, Kai

X

n =nyaVTi0'r0|xc1, yia &€ Tov SeEIONAEUPO Kal aploTEPONAEUpo EAeyxo To W =T «kal

X
W=T,
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B) Meydha deiypata (ny, n >10)

>'autn v nepinTwaon, oTav IoXUel N INJEVIKN UnoBean HyToW npooeyyilel TNV KAVOVIKN
katavoun. AnAadn, 1oxUel:

W— i

Tw

WHN[?EX[?EX-FHY-I-U ”z”}r'ﬁx"'”}r"‘l"]xm 7, =

11.6
2 12 ( )

S € NepinTwaon nou £Xoupe Icowngieg diaBaduiong, ToTe n diakUuavon TnG katavoung W
unoAoyideTal ano Tn oxeon:

Se -1
ad =B - I (11.7)
12 (ytny gy +ay+11

‘'Onou: j = opadeg IcoWNPIRV KAl tj = avTioTolxeg dlapopeg o€ kABe opada.

Anogaon

a) MoAu pikpa deiypara (ny, nyle)

AnoppinToupe Tn Undevikn unobeon Hy kar anodexopaoTe Tnv evaAAakTikn H, o€ eningdo

onMavTikOTNTAC d, av yid Ta napandavw Tpia €idn eAéyxou IoxUEl avTioToIxXa:

i) W:_"w%ﬁ Wf_i—w%:ii} Waw%lcmiii} Wf_i—w%.

B) MeydAa deiypara (ny, ny>10)

AnoppinToupe TN pndevikn undBeon H, ot eninedo onpavTikdTNTag a av 1oxUel yia Ta
napanavw Tpia €idn eAéyxou avTioToIXa:

1:"|Zw|_ W- #w

2 1) 222, ki) 2 <—2,.
% [ a [ 2

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ


Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

Mapadeiypa 11.2

O yevIKOG BIEUBUVTNG HIAg PMEYAANC VauTIAIaKNG sTalpeiac, enele€e 20 unaAAnAouc Tou
ano@oIToug TPITORABKIAG Yia va napakoAouBroouv éva OgdIvapio KaTapTiong dIapKeIag
120 wpwv oe Bépata management kar marketing. Ma To okono auTo, XWPICE TuXaia
Toug 20 epyalopévouc o dUO TUAMATa Twv 10 aTopwv To KaBeva kal anopacios va
xpnoigonoinBouv dUo HEBOdOI KATAPTIONG. =TO MPWTO THUAMA XPNOIYOMOINONKe n
«napadooiakn HEBodoG», eV 0TO deUTEPO MIA VEA ‘'MEIPANATIKN HEB0DOC”. MeTd TO NEPAG
TNC KATAPTIONG Kal apou napnABe didoTnua 6 pnvav £pyaciacg, 0 YEVIKOG dIEUBUVTHAC
BaBuoAoynos TNV anoddoor Toug e KAigaka and 1o 1 (o XeIpoTepog) €wg 10 20 (0
KaAUTEPOG) Kal Npogkuwav Ta akbAouba anoTeAeopara:

TMopadocoxn pwebodos KatdpToTs 1 |2 |3 |2 |9 (101213 ]14 |15

ITzpopotec pefodos KotdpmoTs 4 |6 (7 |& |11 )16 |17 |18| 1920

Na eAeyxBei oe eninedo onuavTikdoTnTag a=0,05, av dlapépel n PEON anodoon Twv
UNaAANA®V PETAEU TwVv dUO PEBOdWV KATAPTIONG NOU napakoAoubnaoav.

Anavrnon:

STNV NEPINTWON auTr, 0 EAeyX0oC unoBEcewv dIaTUNMVETAl WG €EAC:

H,: dpe = M, (Asv sTmpedotn ke 1) enddoom tov Liehin han)

H,: i # figer (Emmpedornie n enddoor Tov vitedin hov)

H diadikaoia eAéyxou Twv napandvw unobeoswv Pe To KpiThpio Tou Wilcoxon (W),
akoAouBei Ta €&ng BnuaTa:

Bripa 1°: Mpoaodiopiloupe Ta PEYEDN TwV dUO EIYPATWV (n, ka ny), TA EVWVOUWE O€ €vda

Kal oTn ouvexela Ta&lvouoUUE Ta OTOIXEId ToU evidiou deiypuaTog KaTa augouaa dIATAgn.
AnAadn:

Bsan 1

(]

314
MeBobol A & B 11213 |4

617 (8 (910111213 (141516171819 |20
617 8 (9110011 )12)113]14715)116]17)18]19 (20

L

L

Brpa 2°: AiaBaBuifoupe (T) Ta oToIXEia TOU eviaiou SeiyaTog avTioTOIXWVTAG TOV apiBud
£€va OTO WIKPOTEPO OTOIXEIO €WC TNV TIUA N (6nou n=nx+ny). S€ NeEPINTWON MouU £XOUME
100WNQIeC oToIXEIWV, TOTE WG apIBuOg diaBaduiong TiBeTal 0 HECOC OPOC TWV BECEWV Mou
KATEXOUV auTd and Tnv au&ouaa Tagivounon Touc.

©tan 123 s|16(7 8|9 |to|1t|12]13|14|15[16]17]18]19 (20
MeBoDOI A&B |1 (2 (3 |4 |5|6 |7 |8 [0 |10(11]12]13]14|15]16]17[18]190 (20
Awpdbmon |1 |2 (3[4 |s5|6[7 |8 |0 |10]11]12]13]14]15]16]17]18]10 |20
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Brpa 3°: And Tnv eviaia diaBaduion, unoAoyilouye To aBpoioua Twv diaBabuicswv T,
Kal Ty, Mou agopouV Ta OTOIXEId TWV SelYPATWV N, n, avTioToixa.

MéBodogc A | |
Aafion 1

101213 14| 15| Tx
10|12 ]13 | 14 | 15 | 84

2
o

b2
o

MéBoSocB | 4 6 7 8 11|16 1718|1920 %
Alafion 4 6 7 8 |11 |16 | 17| 18 | 19 | 20 | 126

| Myt iy '|(;29X+n},+1} e [1U+1[:]'|(;[:|+1U+1} _

Ioxvel, T=T,+7 = 210

BRApa 4°: Apou nx=ny=10, tote T =min (T, Ty i=min (84,126 | =54
BApa 5% AgpoU Ta dsiypata sivar pikpd (n_, n =10) kal emnAféov 0 €AeyXo¢ eival

diNAgUPOC, XPNOILOMNOIOUKE TO OTATIOTIKO W KG)I(I'] T?’pl‘] TOU €ival auTr) Nou avTIoTOIXEl oTn
HIKPOTEPN TIPR TOU OTATIOTIKOU T Kal TG HIKPOTEPNG TIPAG HETAEU Twv T, Kal Ty .

AnAadn, W =min{T, min (T, T, 1} = mun{84,min (84, 126 } = 84.

Brpa 6°: Encidr) o eAeyxog sivar dinAeupog kar a=0,05, n =10 kai ny=10, npokUNTEl
ano Toug OTaTIOTIKOUG NiVAKEG OTI W%Im‘m}=78 yla TNV aploTeEP oupd TNG KATAVOMNG

Kar =132 yia Tn degia.
w%(m;u} yia Tn dg§
Enopévwg, apou W%,(m;n) =6l<lf = 84{"'”*%,(10,10) =132, anodexopaoTe TN PNJEVIKN

unoBeon nou onuaivel OTI dev €nNNPEAcTNKE n anodoon Twv URAAARAwV anod TIg
dIaPOPETIKEG HEBODOUG KATAPTIONG NMOU £PAPHOCE N EMIXEIpNON.
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11.6 Kpitipio Tmv Kruskall-Wallis (H)

Av n undbeon TNG KAvovIKOTNTAG Tou F-test oTnv avaAuon diakupavong (ANOVA)
dev I1o0xUel, dnAadn OTI Ta k deiypaTta npoépxovTdl anod KavovikoUg nAnbucopouc, TOTE
MMopoUNE va Xpnoidonoifooue Tov éAeyxo Twv Kruskall-Wallis. Enopévwg, pnopoUpe
Vva 10XUPIOTOUUE OTI AMOTEAEI HIA PN MAPAMETPIKA €kdOXN TNG availuong diakUuuavong
Kal KATa ouveénela €xel Tnv idla oxeTIKA 1oxU We To oTaTmioTikd F-test Tng avdaAuong
dlakUpavong. To kpITrplo eAéyxou Twv Kruskall-Wallis eAéyxel TNV 100TNTA TwV SIAUECWV
TIHOV TV K delyHdTwV Kal OXI TwV HECWV TIHOV AUTOV ONOTE KAl AnoTeEAEl ENEKTACN TOU
kpiTnpiou Tou Wilcoxon. Me aAAa Adyia, To KpITriplo auTo eAeyxel av k (k>2) aveEapTtnTa
deiypaTa npogpyovtal and nAnduopouc nou akoAouBoUv Tnv idia katavour. Av k=2,
TOTE 0 €AEYXOG AUTOG 100dUVAMEl PHE TOV €AeyXo Twv Mann-Whitney kair Tou Wilcoxon.
MNa va e@apuoooupe Tov EAeyxo Twv Kruskall-Wallis, 6a npénel ol k nAnBuopoi va €xouv
TNV idla pop®n, Tnv idia diakupavaon Kal emnAéov ol eEeTalopeveg HETABANTEG va €ival
aveEApTNTEG, OUVEXEIC KAl va €XOUME TOUAAXIOTOV MEVTE MAPATNPNOEIC O KABe deiyua

(1,25, =1,.k)

AlaTUn®on unoBEcemv

Hy: M=M= =M, (1 deiyuore and 15 kocovop)
H,: M=M= =2 M_ (M ddypore ond fopopetikeg KuTavopeg)

KpiTipio eAéyyou

'ONw¢ Kal TNV NEPINTWON TOU EAEYXOU HE TO KPITRpIo TwV Mann-Whitney, npoadiopioupe
Kat’ apxag To péyebog Twv k delyHATWV (#3,7,...,M, ), TA OUYXWVEUOUUE OE éva Kal

KATaTaoooupe TIG # (# =1 +#, +...+#,) Tou eviaiou deiypatog kat’ av&ouoa TAgn

HeyEBOUG. ZTn ouvexela, dlaBabpifoupe Ta oToIXEid Tou eviaiou JdeiyhaTog, evw O€
nePINTWON MoU €XOUHE I00WNQIEG OTOIXEIWY, TOTE WG ApIBpoOG diaBabuiong TiBeTal o
HMECOC 0POC TWV BETEWV NMNOU KATEXOUV AUTA anod Tnv au&ouoa Ta&ivounaon Toug.

Av 1.,%, ... T 1o dBpoiopa Twv TaEewv yia kaBéva ano Ta k deiypata, TOTE n OTATIOTIKNA
TOUu KpITNpiou gA&yxou Twv Mann-Whitney opileTal wg €ENG:

ke
H:[—12 ) ‘?i|—3[?z+]'| (11.8)

f ]
nint+tlio #;

'‘Onou:

N = 0 OUVOAIKOG NapaATNPNOEWV TOU E£VIAiOU/oUVOUACHEVOU JEiYHATOG

N, = 0 OUVOAIKOG NapatTnpnoswy kabe deiypatog { j=1,2,...k)
;=T aBpoiopua Twv Ta&swv KAbe deiyuaTog
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T}z = TO TETPAYWVO TOU aBpoiouatog Twv TaEewv Kabe deiyuaTog
k = 0 ap1Buog Twv delypdTwv

Se nePINTWON Mou €XOoUME loowngieg diaBaduiong, TOTE To OTATIOTIKO H B6a npénel
-, {,2_1)
il il

va dlopBwbei kaTad TOV NapdyovTa r_‘jzl_%, onoTe avTi To OTaATIOTIKO H,
aln+1)

XpnoiponoioUue To S10pOWHEVO OTATIOTIKO:

& T?
[LZL}MH-.
H’—E— #la+lid g
-~ Y (11.9)
- ;‘{zjl_zj—l_l

1l-
alat 41

‘Onou
j = opddeg IcoWwnPIMV Kal
t; = avrioToixe diapopéc o kaBe opada.

'OTav To péyebocg kaBe deiyuaTog eival peyaAlTepo and 3 (?zj. =5, ¥i), ToTe To OTATIOTIKO
H akoAouBEi NpooeyyIoTIKG TNV Katavopn 3 e £—1 BaBuolc eAeubepiac.
Anogpaon

AnoppinToupe TN Undevikn unoBeon Hy kar anodexopaoTe TNV eVAAAaKTIKA H, o€ eninedo
onpavTikoTnTaca,avHn &' = 1’3_1#. AnAadr, anoppinToupe TNV UNOBeoN OTI Ta OeiyuaTa

nponABav ano Tov idio NANBUCNO.
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Mapadeiypa 11.2

O 0JieuBbuvTic NwARCEwV HIag aAuoidag supermarkets B€Ael va €EakpiBwoel €av n
TonoBETnon {woTpoPwV Yyia kaTtolkidla {wa ot pagia nou BpiokovTal OTO WMPOCTIVO
MEPOG TOU supermarket, oTn YEON KAl 0TO NiCW PEPOG auToU, €xel KAnoia enidpaan oTIG
NWANOCEeIC Touc. Ma To okond auTd, emAéyel Tuxaia €va deiypa 15 kaTaoTnUATwyv TNG
aAuacidag, Ta onoia Ta&ivopuei eniong Tuxaia ava 5 pe Baon Tov oxediaoud (Tnv TonoBETNON
TOU NPOoidvTOC O pAglia Nou BpiokovTdl 0TO PNPOCTIVO TUNRHUA TOU KATACTAUATOG, OTh
MEon Kal oTo Miow MEPOG auTou). Ta KATAOTAMATA, AKOAOUBWVTAG TO MEIPANATIKO
ox€J310 Tou dl1euBuvTh NWANCewyY, dAAa&av (og 6Molo KATaoTNUa anairouvTav) To onueio
TONOoBETNONG TWV MNPOIOVTWV CUUPWVA PE To ax€dI0. O aplBPOC TwV VOIKOKUPI®V TNG
nepioxng dpaocTnpIOTNTAG TOU KATACTAMATOG Kal N TIPA Tou npoidvtog, BswpouvTal
napayovTeg nou dev ennpedlouv TIC NWANCEIC TOU MPOIOVTOG. MeTA TNV napodo &vog
MNVOG, 0 OIEUBUVTNAG KATEYPAWE YIa KABE KATAOTNHA TIC aKOAoUBEG NwAnoei¢ (o€ €):

TIwmifoe: Jmotpomay ue 1o | Iodfcs lootpopay e To | [Tnlfos: CooTpomay LE TO
mpoidy TomofsTnuévo oE pd- | mpoidv Tomobetnuévo os mpoidy TomoleTnuEvo o8
i mov PpioKovTol oTo papx mov fplokovtol ot | pdguw mov Ppiocwovtotl oTo
LTPOCTIVO LEpOS pecoio PEPOS TicwH Pipos
TOL KOTUOTIUOTOS TOL KOTOOTIUOTOS TOV KOTUOTIUOTOS
(A) (B) (T)
8.6 & 4.6
7.2 24 6.0
5.4 2.0 4.0
6.2 1.4 28
5.0 1.8 22

Na eAeyxBei oe eninedo onuavTikdTNTag a=0,01 av ol didueoeg NWANCEIG {WOTPOPWV
nou NpoEPXovTal HETA TNV TONOBETNCN TWV NPOIOVTWY O paPIa S1aPOPETIKNG BEGNG OTO
XWPO Twv supermarkets dia@épouv PMETAEU TOUG.

Anavrnon:

O éAeyxog unoBecewy dIATUNWVETAl WG EENG:

H,: M(A) = M(B) = M(r) {Asv Suppépotn ol SLLETES Tom AT TELG UL I LS TOV TyESLTLE)

H, :M(A) # M(B) # M(r') {Ampspouy ot SudLeces TmANCELS CULP @IV LS Tov TYELITLE)
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H diadikaoia eAéyxou Twv napandvw UnoBEcswv HPE To KpIThplo Twv Kruskall-Wallis,

akoAoubBei Ta €En¢ BAuara:

BApa 1°: Evwvouys Ta Tpia dsiyyaTta o€ €éva kal oTn ouvéxela TaSIVOPoUUE Ta OTOIXEId
Tou gviaiou deiypaTog kaTtd au&ouaa diaTagn. AnAadn:

Ban 1 2 3| 4 5 6 | 7

8|5 |10

11

12 | 13 | 14 | 15

(AL(B)&(M)) 14| 1.8(2.0)22)24(2.8]3,

A
&

40(4.6| 5.0

54

6.0 6.2|7.2| 8.6

BrRpa 2°: AilaBaBuifoupe (T) Ta OTOIXEIA TOU EVIAIOU dEIYUATOC AVTIOTOIXMVTAG TOV ApIBo

€va 1 oTo PIKPOTEPO OTOIXEIO £WG TNV TIUA 15

Bian 1] 2] 3 4 | 5|6 8 |9 |10 111213 |14 15
(AL, (By&(ry | 14| 18/20])22)2412,8(32(4.0(46|5,0|54(6,0|62|7,2|8,6
AopdBmon | 1 | 2| 3 4 | 5 |e| 7|8 |9 |10 1112|1314 ] 15

Bripa 3°: And Tnv eviaia diaBdBuion, unoAoyiloune To dBpoioua Twv diaBabuicswv T
Ty Kal T,, Nou apopouV Ta OTOIXEId TWV TPIWV SelyHaTwy avTioToixa.

(A) 8672|5462 5 | Ty
Algpadpion| 15 | 14 | 11 | 13 | 10 | 63
(B) 3.2(24( 2 (14|18 | T
Algpadpion| 7 3 3 1 2 | 18
(N 46| 6 | 4 |28|22| T}
Alapdepion| 9 [ 12 | 8 6 4 | 39

Bripa 4°: YrnoAoyiloupe Tn OTATIOTIKA:

kTR
Hzliu}g.;m: 12

f | d
1 [ 8
nin+l 17,

15115 +1)
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Bripa 5°: Eneidn o £Aeyxog eival dinAeupog kai a=0,01, n =5, n,=5Kain, =5, npokUNTEl
ano Toug oTaTIoTIKOUG Nivakeg OTl Hu,m =798

Enopévwe, apou A =10,14 >Hn,u1=?=981 anoppinToupe TN PNdevikr unoBeon nou
onuaivel ot ol dIGPECSES NWANCEIC TWV KATACOTNHATWY dIaPEPOUV PETAEU TOUG WG NMPogG

TIG TPEIG DIAPOPETIKEG BECEIC TONOBETNONG TOU NMpPOoidvTog (dnAadn o€ pdgia diadpopwyv
OTO MMNPOCTIVO PEPOG TWV KATAOTNHATWY, OTN KEON KAl OTO MioWw PEPOG AUTWV).
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EPQTHZEIZ

1) Ep®wTnon:
A®oTe €va opIouo yia Tov MANBUoPO Kal To Agiyua o€ pia oTaTIoTIKR €PEUva.

2) Ep®TnOoNn:
MeplypadyTe oUVONTIKA TOV OPO OTATIOTIKN OKEWN.

3) Ep®Tnon:
Ti €XETE va NApaATNPROETE YId TA NAPAKATW €MIAEYOUEVA deiyuaTa:

d....Kanolog BEAel va oxnNUATIOE! HIa 1I0€0 YIA TO ANMOTEAECHA TWV ENEPXOUEVWV BOUAEUTIKWV
ekKAOYWV. TnAe@wVei Aoindv o€ OUYYEVEIC Kal PIAOUG TOU KAl TOUG PWTAEI OXETIKA.

B....MMa va eKTINACOOUKE To KATd KEPAAR €1000NKa Twv EAAAvVwV naipvoupes €va deiypa
anod 1o KoAwvaki Twv ABnvov.

4) EpowTnON:

MNa va BpoUPE MOIEC EKMOMPMEG OTNV TNAEOPAON €xouv PeyaAUTEPN akKpoaudTikoTnTa
ano@aaciloupe va ndpoupe deiypa 500 TnAeBeaTtwy. Molog €ival, katd Tn yvwun oag, o
KaAUTEPOC anod Toug NapakdTw TPOMOUG, yia va ndpoule deiyua;

a) JOvVo yuvaikeg

B) HOVO avTpEC

y) dtopa and TG yeyaheg nOAeIg
3) dtopa poévo anod Tnv enapxia
€) aTopa ano JIAPOPEG NEPIOXEG

5) Ep®Tnon:
'EOTW X, Xy, X;; £V BEIYHA pE NAPATNPACEIG:
7I 5’ GI 2[ 5[ Bl 8/ 6! YI 5[ 3

onou a, B, y @uaikoi apiBuoi. Aivetal 0TI n géon Tiun = 6.

Na BpeboUv ol TINEC TWV a, B, Y £TOl WOTE va loxuel a+B+y=25.
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6) Ep®Tnon:
XapakTnpioTe TIC ENOPEVEC NPOTACEIC WG OWOTEG I AaVOAOUEVEG:

1. 'OTav €xOoUUE akpaiec NapaTnprosig, €ival NPoTIHOTEPO va XPNOIKMONoIoUUE TN HEDN
TIMA avTi TnG diapéoou.
2. H 31dpe0gog kal To deUTEPO TETAPTNHOPIO EXOUV NAVTA TNV idia TIKN.

7) Ep®Tnon:
Mola €ival n diagopad peTagu diaklpavaong Kai TNG TUNIKNAG andkAIong;

8) EpwTnon:

STOV NapakdaTtw nivaka €Xoupe Ta anoTeAéopata 3 dnuooiwv unaAAfAwv os TEooepa
TEOT JEEIOTATWY, OXETIKA WE TN YAWOOIKN, HABNUATIKN, KAAANITEXVIKN KAl TEXVOAOYIKN
0€&16TNTA TOUG.

Anpooiol | FAwooikn | MadnuaTikn | KaAAitexvikn | TexvoAoyikn | Méoog

YnaAAnAol | Ae§iotnTa | AsgioTnTa Ag&10TnTA Ag&1oTnTa 'Opog
8 10 8 10 9

2 9 9 9 9 9

3 8 9 9 10 9

MapatnpoUpe OTI KAl ol TPEIG dnuoaiol undaAAnAol av kai dev €ixav Tnv idia BabuoAoyia
gixav To id10 HECO Opo. YnoAoyioTe Tn dlakUPavon Tou KABe dnuoagiou unaAAnAou. € T
OUMNEPACHA KATAANYETE;

9) EpwTnon:
Na xapakTnpioeTe TIG NPOTACEIC, MOU akoAouBouv e (), oTnV NEPINTWON, Nou BewpeiTal,
nwg gival ZwaoTeg kal (A), oTnv avTiBeTn nepinTwon.

A. To eUpoc eival YETpo BEoNC.

B. H JiakUpavon ek@paletal Pe TIG I0IEG MoOvVADEC ME TIC onoieg ekppdalovTal ol
napaTnpnoeig.

I". To KUKAIKO dIaypappa XpnoIKonolgiTal HOvo yia Tn ypd@IKn napdoTacn TWV NocoTIKWYV
METABANTWV.
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10) EpowTnon:

1) 'Exoupe éva deiypa v=10 napatnpnoswy, onou kKabe napaTrnpnon Unopei va sivai 1, 2
r 3. Eival duvaTto n péon TiPn va sivai

a)l B) 4 v)1,8

2) Av yia 20 peTpnosic ol mBaveég TINEC Toug €ival 0 ) 1, va €€sTaoTel KaTa Noco, N KEON
TIUA TV PHETPAOEWY, KNOPEi va ival ion pe
a)1,2 B)0,9 y) 1,5

11) EpowTnon:
Na eniAeyei, os kGBe anod Ta napakdTw dlaypdupara, €va and Ta onueia a, B n vy, £1ol
woTe auTd va avTinpoowneUel TNV OIAPETO TNG KATAVOUNG.

I
!
|
|
|
|
|
[
|
I
]

|
|
|
I
|
|
¥

T R

i e

Sadypeyper 1 Brdypapue 2 Srdypapue 3

12) EpwTnon:

O1pEBodoI TaUTOXPOVNG MAPOUCIACNG............ TOUAAXIOTOV v, XapakTnNPIoTIKWV
(HeTaBANTWV) NePIOPIZOVTAl OTOUG MIVAKEG ..c.vevevvereene. ME TN d1adIkacia “.......ccceveee " ToU
SPSS. MnopoUE va XpnolJonoInooupe Tn dIadikacia ™.......ceeeeeee. "' onoia Ba pag dwoe

”

EMIMAEOV HIA €IKOVA TOU OUVOAOU TWV NAapatnpnocwV. Me Tn d1adikacia ™ .......ccccceveveeenes
MMOpOUME va NETUXOUME TNV nio nAolUoia Kal MARPN MNePIypAMIKn OTATIOTIK TWV
NAPATNPACEDY HIAG cvveveeeeeeeerreeevenrenn METABANTNG WETa aTIG DIAPOPEG KATNYOPIEG KAMOIAG
MOIOTIKAG.

13) EpowTnon:

‘'OTav Hia KATavoun €ival andAuTa ............... , N HEON TIMN KAl N OIAUEDTOG w.cvevveevenrenenees
‘OTAVv N KATAVOUN EXEl ..cveuvenennee. AOUMMETPIa n YEan TiPn €ival de€1dTepa ano Tn dIAKEToO,
EVW OTAV N KATAVOMN EXEN wovevvvverererine, oTPePRAOTNTA N PEON TIWN €ival apioTEPOTEPA ANO
Tn dIGuETo.
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14) EpowTnon:

Na avaQEpeTe avaAuTika Ta BrRuPaTa nou Ba npénel va akoAoubnoeTE yia va npokUYeEl
Nivakag e CUYKEKPIPEVN HOPPI KAl CUYKEKPIPMEVA PETPa BEong — diaonopdg. (Mnopeite
va dnMIoUPYNOETE €va nivaka TngG eMIAOYNG 0dg).

15) Ep®Tnon:
>TNV NEPINTWON MOU €XOUHE va e€loaydyoupe oto SPSS apyxeio ASCHII (keipevo), va
neplypayeTe n Kabe ikova T dNAwVel Nwe 6a epapuUOCoUlE KABe popd.

Text Import Wizard - Step 2 of 6 D_d

Howe are wour variables ananged?
(%) Delimited - Yarables are delimited by a specific character [i.e.. comma, tab).
() Fixed width - Wanables are aigned in fixed width columns,

Aure waniable names included at the top of your file?
@) Yes
(O Mo

Text file: E:SLesson Introduction to Statistics\My notes\SPSSYSPSS. tat

? 1 110 ] 2In 1 3lD ] 4In 1 SID
1| Id0Ko=to=0Filo0no ~
2| lO7o0F0Oz
3| gOs00FO4
4| pOS00FO2 b
< >
[ < Back H Mext » I Finish Cancel ] [ Help ]

Eikova A
H eikova A dnAwvel...............
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Text Import Wizard - Delimited Step 4 of 6 [Z|
‘Which delimiters appear between vanables? ‘What iz the text qualifier?
Tab []Space (© None
[ Comma [[] Semicolon O Single quote
Cloter ‘| () Double quate
() Other:

Data previeve

Id |  Kostos | Filo | no | ~
1 70 F 2
2 a0 F 4
3 a0 F 2
4 25 4 5
5 30 F 2
8 65 F 4 v

[ < Back ]I MNext > I Finish [ Cancel ] l Help J
Eikova B

H eikova B dnAwvel...............

16) EpwTnon:
MNwc diapoponolouvTal Ta apxeia ASCHII kaTa Tnv €loaywyr Toug os Baon SPSS;

17) EpwTnon:

O JelyNaTIKOG HECOG MNopei va BewpnBei WG KATAAANAN EKTIUATPIA.
ZwoTd

Aabog
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18) EpwTnon: .
Mia ekTIipATPIa & pnopei va BewpnBei wG CUVENNG EKTINATPIA PIAG NAPAMETPOU O Tou

nAnBuaopoU av yia Pia onoladnnoTe noAU Pikpn BETIKA TIKA € I0XUEl OTI:

litn B |&, —&|< £) =1 aveEaptnra ano To péyeBog Tou deiypatog n.
=

SwoTo
Aabog

19) Ep®wTnon:

H péBodOC TwV PonwV oucIaoTIKa BacileTal oToOV UMOAOYIONO TOOWV Ponwv OCEC Ol
EKTINWHPEVEG NAPAPETPOI.

>waoTo

AaBog

20) Ep®Tnon:
AWOTE TOV OPIOUO TNG EAEYXOOUVAPTNONG.

21) Ep®Tnon:

TNV NEPINTWAON KATAOKEUNG d1a0TNUATWY EPNIOTOCUVNG YIA TN HEON TIMN €vOC KAVOVIKOU
nAnBuaopou xpelaleTal va yvwpifoupe Tn diakupaveon Tou nAnbuopou.

ZwoTd

Aabog

22) EpwTnon:

STV NepInTwon eA&yxou unoBeoswv yia Tn oUYKpIon MECWV TIHWV €VOG KavovikoU
nANBuouoU WNOPOUHE va XPNOILOMOINCOUHE TO KEVTPIKO 0pIaKd Bewpnua WoTe vd
NMPOXWPINOOUHE OTOV EAEYXO.

ZwaoTo

Aabog
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23) Ep®TNnon:
Na cupnAnpwOoeTe Ta KEVA NMAdicId, ANOTUN®VOVTAG TI UNMOAOYI(El, N CUYKEKPIPEVN 080vVN

Tou SPSS.
R — .
Yes Editorial Yes| Some Some Very Stron|
i Yes |Life, Health| No |Very S| Some Somewhat |
{ | & Doyouest atthis1 A Tes! Variables} N Yes |Life, Health No| Some Very S Very Stron| ¢
& How kel would it & How many total dollars . -
) fWhatwmidywm One-Sample T Test: Options E .
| | & Woud you desciib D Confidence Intervat (30 a |% Corims tAIT
f‘fc which type of 1z ) | e
i &wwmmt Missing Values i
| & which newscast d @ Eschude cases analysis by analysis
tl | & Do youreadthe e O Exclude cases listwise £
& iich section of i Testvahe 200 £
'R i Editorial Yes Viy S/Very S Somewhat |

24) Ep®TNnon:

Ano Tov NapakdaTw Nivaka anoTeAEOPATWV:

1. Na anoTunwoeTe TNV PNJEVIKN KAl EVAAAAKTIKN unoBeon.

2. e TI ouhnépacpa KataAnyeTe anod Tnv TiPn Tou p-value.

3. Na unoAoyioete To 90% AidoTnua EpnioTtoouvng yia Tn JEoN Tiun.

One-Sample Test
90% Confidence

CTest Value = 200 5
e —
Interval of the

Mean Difference
t df Sig. (2-tailed) | Difference Lower Upper

How many total dollars

do you spend
Y P -10,775 399 -$49 94750 <-§5?_589? —$42_305§>

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ


Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

25) Ep®TNnon:

H AvdAuon AlakUpavong Kata €va napdayovta papuoleTal yia Tov EAEYX0 OTATIOTIKWV
UNOBECEWV XPNOIKOMNOIMVTAG WG OTATIOTIKO YETPO TIC DIAKUUAVOEIG.

ZwoTd

Aabog

26) Ep®Tnon:
JUPNANPWOTE TO NAPAKATW KEIPEVO.

H avaAuon d1akUuavong aviKel TNV KATNYOPIA TV wevvrvrerrrrenenersnnss >konog TG €ivail
Va eVTOMIOEI TNV KUPIA MNYN.venerernenennenenens, H undAoinn diakupavon 6a anodobei ok.....
................................. KAl OVOMAZETAlvuvvvnannnnns

27) Ep®Tnon

H ouVOAIKN TETPAYWVIKI aMOKAION EVTOG TWV JEIYHATWYV €ival TO ABPOIoHA TWV TETPAYOVW®V
TWV ANOKAICEWV TWV NAPATNPACEWY ano Tn YETN TIKN.

ZwoTd

Aabog

28) EpwTnon:
H ouvoAikr TeTpaywvikh andkAion PETAgU Twv SelyUATWV UnoAoyileTal wg:

Y?

2N TR

2252
SwaTo
Aabog

29) EpwTnon:

>TNV NEPINTWON TOU NANPWG TUXalonoinuévou NANBUGpoU O XpelaleTal Kapia npounodeaon
NMPOKEINEVOU VA EpApPOcoUE TN HEBODO TNG avaAuong diakUPavone.

>woTo

Aabog
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30) EpoTnon:
SUPNANPWOTE TO NAPAKATW KEIPEVO.

O OpoGc ouvageld avagEpstTal  ogTov  Tponmo nou dUO N MEPIOCOTEPEG
HETABANTEG. vt enetieieieiieeieenas Kai kaBopilel L1 |2 Kai
o T, nou NapaTnpeiTal oTIC TIWEG Wiag JETABANTAC 6Tav napouaialovTal
aAAayEg OTIC TIMEG MIAG AAANG PETABANTAG.

31) EpowTnon:

AnOAUTN cuvageia ovopaleTal n ocuvagela nou diaTtnpei Tnv idia kaTteuBuvaon o€ 0o To
€UPOG TNG KAIJAKAg HETPNONG TWV HETABANTWV.

>waoTo

Nabog

32) EpoTnon:

Me Tov €AeyX0 aveEapTnaoiag HETABANTWY OUCIACTIKA EAEYXOUE KATA MO0 TO EVOEXOHEVO
dia napaTtipnon nou avikel otnv i ypapun (MeTaBAnTh A) va €ival aveEaptnTo ano To
evdexOWEVO N idla NapaTtnpnon va avikel Tautoxpova kai otn j otnAn (MeTaBAnTn B).
ZwoTd

Aabog

33) EpowTnon:

ZTOUG MN NapapeTpikolG eAéyxoug de XpeldleTal va yvwpifOUPE TNV KATAVOMMN TwV
nANBuopV ano Tnv onoia £xouv Npo&éABel Ta deiyuaTa pac.

ZwaoTo

Aabog

34) EpoTnon:

Molog anod Toug NApakAaTw eAEYXOUG €ival un NApAPETPIKOG;
i) Chi- Square

ii) Kolmogorov - Smirnov

iiil) Runs Test

iv) 'OAol oI napanavw
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35) Ep®Tnon:

O Runs Test Baociletar oTtov apiBud Twv powv MNou egu@avifovral o€ kanoio Osiyua
napaTnpnoswy.

ZwoTd

Aabog

36) EpmTnon:

O Kolmogorov - Smirnov dev ennpedletal and TIG NAPAPETPOUG TNG KATAVOMNG Mou
BENoupe va eAEYEOUE.

ZwaoTo

Aabog

37) EpoTnon:

Me To diaypaupa dilaonopdc UNopoUME va EVTONIOOUME TNV UNAPEN OUOXETIONG HETAEU
U0 PETABANTWV.

>waoTo

Aabog

38) EpmTnon:
SUMNANPWOTE TO NAPAKATW KEIPEVO.

O OPOGi.iiuiuiiiiinininnnne, avagQepeTal gTov TPOMO nou dAANAenidpa pia PeTaBAnTh
ME Mia AGAAn. AUO €ival 0l BAGIKEG KATNYOPIEG. . uverenerenenenenes Huvroroiiins
(e | o ItV npwTn nepinTwon Ta Ceuyn onpeiwv (X, ;)
TEiVOUV va OUCOWPEUOVTAl YUPW AMO..cvvvirrrnnnnnne. , &vw oTtn JelTepn YUPW.
QMO uiiiieeeee e eaeaens

39) EpowTnon:

H pndevikr ouoxETion epunVveUETAl WG anouaia onolacdnnoTe oUOXETIONG META&U dUo
METABANTWV.

ZwoTd

AaBog
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40) EpoTnon:
SUPNANPWOTE TO NAPAKATW KEIPEVO.

O JeIYNATIKOG OUVTEAEOTHC CUOXETIONG NAipVEl TIWEG OTO dIdOTNWHA: ...... Sr<a.., .'0Oco
NMANCIECTEPA OTO............ €IVAI TO I TOGO MO IOXUPM.ueuenerrenenernenenennns OUOXETION €XOUME
METAEU Twv X Kai Y. AvTiBeTa, TIHEC TOU r NANCIEOTEPA OTO.......... unodnAwvouv 1oxXupn

apvnTIKh YPAUMIKA €EapTnon. ‘'OTav To r TEIVEI va NAIPVEl TIHEG KOVTA OTO....evvnernnnsns.
auTo cival €vdeIEn aoBevoucg YPAUMIKNG OXEONG METAEU TWV PETABANTOV.

41) Ep®wTnOon:
Mola and Ti¢ NnapakaTw PeBOdoug NOAAANANRG NnaAivdpounong Bewpeital wg n nio
AnoTEAECHATIKA;

i) Forward Procedure

ii) Stepwise Regression

iii) Backward Elimination
iv) Kapia ano Tig napanavw

42) Ep®TnON:

ZTnv noAAanAn naAivdpounon kanoia and Tig aveEApTnTEG €ival duvaTov va xel
npoépBel and 1o ouvduaouo TWV GAAwV aveEdpTnTwV PeTaBANT®WV (M.X YIVOPEVO dUO
HETaBANTOV).

ZwoTd

Aabog

43) Ep®wTnON:
Na TonoBsTACETE YE TN O€Ipd Ta BrpaTa Tou aAyopiBuou K-means.

A) Bnua: Katata&e kabe napatrnpnon otnv oddda TnG onoiag To KEVTPO £XEl TN MIKPOTEPN
anooTacn ano Tnv napartnpnon

B) Brpa: Av Ta veéa keévTpa Oev dlapEpouv ano Ta NaAid oTapdta aAAwg nRyaive oTo
Bripa 2.

N Brua: Ano TIC napaTtnpnosic nou ival Y€aga otnv oPdda unoAoyIoe Ta VEa KEVTPA.
A) Bnua: Bpeg Ta apxika KEvTpa
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44) EpoTnON:
Na TonoBsTAOETE YE TN O€Ipd TA BAMATA TOU AAYOpIBUOU TNG IEpAPXIKNG opadonoinong.

A) Brpa: Av dev £Xouv OAEG Ol NAPATNPNOEIG KNEl O€ Hia opada nnyaive oto Bripa 1
aAAiwg oTapdra.

B) Brua: Bpecg Tn MIKPOTEPN ANOOTACN KAl EVWOE TIC OUO NApATNPHOEIG JE TN HIKPOTEPN
anooraon. AnAadr dnuioupyoUlE Hia opada WE TIGC NApATNPROEIC MoU €ival nio KovTd.
Av n HIKpOTEPN andoTacon agopd Hia ndn dnuioupynBeica opdda kal pia napaTnpnon
anAda Baloupe auTn TNV NApaTienon OE AuTr TNV odada f av a@opd 2 ouadeg nou ndn
UNApxXouV TIG EVWVOULE.

) Brpa: AnpioUpynoe Tov nivaka anooTAaoswy yia OAEG TIG OUAdEG

45) Ep®wTnOoN:
Ti duvaTdTNTEC EXEI

Explore: Options

izzing Y alues

(%) Exclude cazes listwise

. Cancel
() Exclude cases painwize

) Report walues Help

46) EpwTnOonN:
Moleg duvaToTnTeg, pag divel To NapakdTw nAaioio dilaAdyou Tou SPSS;

K-Means Cluster, Analysis: Options @

Statiztics

. Corth
Initial cluster centers
[ ]ANDYA table Carcel

[ Cluster infarmation for each caze

Help
b izzing YWalues
(%) Exclude cases listwise
() Exclude cases painvize
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ANMANTHZEIZ2

1) Anavrtnon:

MAnGuopog (population) civar €éva olUvolo OToIxEiwV MNou pag evdlagepel va
HEAETAOOUNE. MOAAEC POpEC XpnoalyonoleiTal o 6poG oAoTnTa (universe).

Aciypa (sample) csivai éva unooUvoAo &vog nAnBuopoU 1 napatnpnBeviwv
anoTeAeopdTwy piag d1adikaaoiag yia pia Xpovikn nepiodo.

2) Anavrtnon:

H oTaTioTikn okéwn €ival pia diadikacia cuAAOYIoU®Y, Mou avayvwpilel OTI undapyel
METABANTOTNTA O OAA TA (PAIVOHPEVA KAl N MEAETN TNG METABANTOTNTAG 0dNYei O VEEG
YVWOEIG KAl KAAUTEPEG anopAaeic.

3) Anavrnon:
a) Meavov va €xouv TIG iDIEC MOAITIKEG NEMNOIBNOEIC.
B) ©a £XOUME UNEPEKTIUNGN TOU €1000MUATOG.

4) Anavrnon:
(€)

5) Anavrtnon:
T+i+a+2+5+0+8+6+p+5 43
11

r=6H

=f0a+ d+p=25

6) Anavrnon:
(N), (2)

7) Anavrtnon:

H diakUpavaon €ival To TETPAYwVo TNG TUMIKNAG anokAIonG. SuvnOwg XpNnolIKdonoloUUE TNV
TUMNIKA anokAion J10TI auTn ek@pPAaleTal oTIG HOVADEG TNG METABANTAG, evw N diakUupavaon
oTa TETPAywva TwV JOoVAdwV auTwV Kal Katd ouveneia Ogv €ival epunvevciyn.
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8) Anavrnon:
MNa va anavtiooupde OTO Napandvw EPWTNHA APKEl va UMOAOYIOOUWE TIG AVTIOTOIXEG
dlaKUpAvaoElG.

H diakupavon Tou 1°Y ivar :
[(8-9) 2+(10-9) 2+ (8-9) 2+(10-9) 2]/4 = (1+1+1+1)/4=1

Tou 2°Y eivar:
[(9-9) 2+(9-9) 2+ (9-9) 2+(9-9) %]/4 =0/4=0

kai Tou 3°Y givar:
[(8-9) 2+(9-9) 2+ (9-9) 2+(10-9) ?1/4 = (1+0+0+1)/4 = 2/4 =0.5.

SUVEN®G PHEYaAUTEPN oTaBepdTnTa Nnapouacialel o 2°5 akoAouBsi o 3°¢ kai 1°°,

9) Anavrnon:
(A), (B), (') AaBog

10) Anavrnon:

1) (a) kai (y)

2) (B)

Snueiwon: H péon TigR €ival ndvra avageoa oTn  HIKPOTEPN Kal  HEYAAUTEPN
napartnpnon.

11) Andavrtnon:
(a), (B), (B)

12) Andavrtnon:
AUo, MoloTikwv, Zuvaeeiag, Crosstabs, Case Summaries, Explore, NoooTIKNAC.

13) Anavrnon:
SUPHETPIKN, oupdninTouv, Og€id, aploTepn.
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14) Andavrtnon:

Apxika eniAéyoupe Analyze-Tables-Customs Tables kai

npokUNTOUV Ta akoAouba

napadupa:
Bl Custom Tables |— "E"z' G)(_‘] GVOiEE| TO
Table | Tites | Test Staristics | Dations | 6||'|)\C]VC')
Vanghles @ Momal B Campect B Leyes napabupo
g AFooa0i VA5 | '
r'y I
Me Drug-and-Drop
. HETAPEPOULE Th
' peTaBANTA anod To
apIoTEPO NAdigio oTo
deE16 nAaioio ot
=] ]
P B8zon columns
Define Summarny Stafistics
bl -
| Fesat Concel Help
Il Custom Tables - "EHZ.
Table |Titles | Tast Statistios | 0p1i0ns]
ariohles [B Homzl B Compast I§ Layers H peta B)\n-nll
& VARDIDNT [VAR.. Exel peTapepOei
Varmn | KaTWw anod Tov
e TiTAo columns
EmiAfyoups:
Cotegones: 1] e s
el F—— Summary statistics...
i Buiriary Sttstics, | S ————
o | Pee | Rem Cancel Hop |
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Surmmary Statistics: Scale Variables

Selected Vanable VaRD0001
Siatistice. Disglay:

Couni

Statistic

| Label |

Decimals

Urseighted Count
Wezimum

Median

Minimum

Missing
M

Mean

Apphyto Selection l

=ik ETT

MeTagépoups e drug-and-drop A pe To BEdog Ta
NEPIYPAQIKA OTATIOTIKA Nou BEdoups and Tnv apioTeph

ANoTa oTo & Tpnpa

B Custom Tables

=[]

Tehog naTape
apply to
selection kal
ENICTPEQOULE
oTo
nponyoupsvo
napdaBupo

Table | Tlss | Tes:Statistics | Opticns | Exoupz smiAéel
Varlables B Nomal S Compadt T Layer Ta akdhouBa
& VARIDIO [VAR HETpa BEong

v Kal dlaonopag:
Mean | Maamun | Median | Minimem | Mods | Hangs | Perceni 25 |
]
Caegories: < >
Dfine Summery Stetstics
s Posiion: Colmrs v [ Hide Tuveyiloups
naTwvTag
1 | 1 1 0K....
o % T 1 —
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15) Andavrtnon:

Eikova A: H popon Twv dedopevwy kabopileTal wg Tab delimited (o1 oTriAeg xwpilovTal
ano Tnv napaypago) — Ta ovopaTa TwV oTNA®V BPicKovTdl OTNV KOPUQr TOU apxeiou.
Eikova B: EniBeBaiwvoupe nwe Ta apxeia xwpilovral ye 1o tab kar BAEnoupe nwg Ta
dedopéva Ba elocaxBouv g€ OTNAEG.

16) Anavrnon:

AlagpoponolgiTal To deUTepo Bripa avaloya PE TO av €XOUKME MePINnTwaon dIaXwPITHEVWV
peTaBANT@V 1 nepinTwon otabepol eUpoug HETABANTWV. TNV NPWTN MNEPINTWON
eniAéyoupe ato Brua 2 delimited evw otn deUTepn emAéyoupe Fixed with.

17) Anavrnon:
ZwoTo

18) Anavrnon:
Aabog

19) Anavrnon:
>waoTo

20) Anavrtnon:

EAeyxoouvaptnon ovopdaderal n TIMNG TNG OTATIOTIKAG OUVAPTNONG MOU XPNOIKOMNOIOUNE
yla va PJeTpriooupe Tn dia@opd Twv dedopévwy and auTo Nou avauEVoupe va oupdBel o6Tav
n UNdevikn unoBeon €ival akpine.

21) Anavrtnon:
AaBog

22) Anavrnon:
>woTd
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23) Anavrnon:

Mndevikn YnoBeon H,:p=200 kar evaAAakTiki H, :p#200.

Kal oTo deUTepo nAaioio aneikovilel 0TI To AlGoTnPA €UNICTOCUVNG YIa Tov napandvw
gheyxo eival 90%.

24) Anavrtnon:
Mndevikr) Yno®eon H,:p=200 kal evaAAakTIKn H, :p#200.
2. AnoppinToupe Tn INdevikrh unodBeon, yiaTi p-value<0,005.
3. To 90% Aidornua EpnioTtooUvng eival -57,5897 < u-200 < -42,3053. Apa 142,4103
< u < 157,6947.

[

25) Anavrtnon:
AaBog

26) Anavrnon:
(neipapaTik®v oxedlacpwy), (diakupavong), (Tuxaioug napdyovTeg), (o@aiua).

27) Anavrnon:
ZwaoTo

28) Anavrtnon:
Aabog

29) Anavrtnon:
Aabog

30) Anavrnon:
(aAAnAemdpouv), (katelBuvon), (BaBuod PeTaBoANC).

31) Anavrtnon:
AaBog
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32) Anavrnon:
>waoTd

33) Anavrtnon:
ZwaoTo

34) Anavrnon:
iv)

35) Anavrnon:
ZwoTo

36) Anavrnon:
Aabog

37) Anavrtnon:
>waoTo

38) Anavrtnon:
(ouoxemion), (ouoxetiong), (YPAWMIKA), (MN YPAWuIkn), (Mia euBeia ypappn), (Mia
KaunuAn).

39) Anavrnon:
Aabog

40) Anavrnon:
(-1=r = 1), (1), (BeTikn) ypappikn), (-1), (UNdev).
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41) Anavrnon:
(ii)

42) Anavrnon:
ZwaoTo

43) Anavrnon:
A-A-T-B

44) Anavrnon:
r-B-A

45) Anavrnon:
Ano Tnv eniAoyn “Options” pnopoUpe va XeIPIOTOUUE TIG aKPAieg 1 NAPATUNEG TIWEG OTO
oUvoAo TwV dedopEvwy, Nou enegepyalopPaoTe.

46) Anavrnon:
Initial Cluster Centers: lMNepiexel Ta apxikd KEVTPA Twv opdadwy, auta dnAadn and 6nou
EeKIva o aAyopiBpog.

Iteration History: Mepiéxel NANPOQOPIES YIa TO NWC PHETAKIVEITAI 0 AAYOPIBUOG OE KABE
enavaanyn. H Tigf nou gpgavideral ival n anéoTacn avapeoda oTo KEVTPO TNG opadag
oTNV TPEXOUOA €MAvVAANWN HE TO KEVTPO TNG OpaAdac KATa Tnv nponyoupevn. 'OTav n
anooTacn auTh PndevioTel oTauaTd o aAyopiBuoc.

Final Cluster Centers: MNepiExel Ta KEVTPA TWV OPadwv nou BpEBnkav a@ou oTapdaTnos
0 aAyopiBuog.

ANOVA: O niivakag nepi€xel Tnv avaAuon diakUpavong yia To av dIa@EPOUV oI HETEG TIMEG
avapeoa oTiG opadeg. MeTaBANTEG PE KAAR 1IKAvoTnTa va EExwpilouv TIG NApATNPROEIG
npenel va €ival oTaTIoOTIKA ONUAvTIKEG. Mpénel va AneBOei undwn Nw¢G AUTEG Ol TIHEG
TNG OTATIOTIKAG ONUAVTIKOTNTAG £€XOUV WAAAOV MEPIYPAPIKO OKOMO YId VA CUYKPIVOUUE
METABANTEG METAEU TOUG KABWC 0 AAyOpPIBUOG £Xel KATAAANAG OXEDIAOTEI va HEYIOTONOIEI
TNV eAeyxoouvaptnon F kal eNopEVwG n Xpron Tou ival JAAAOV eVOEIKTIKN.

Number of Cases in each Cluster: O nivakag napouacialel NOCEG NAPATNPNOEIG
nepiexel kABe opada TeAIKaA.
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NMAPAPTHMA 1

1. EQQapHOYEG HE TN XPNON TOU OTATIOTIKOU NAKETOU SPSSeecccccccccccccccccccse
1.1 Xpnon AilaypappaTtmv yia Tnv Avanapdaortaon MAnpo@opiag oto SPSS

‘Eva ano Ta nio XproiKda oToIXEia Nou Pnopei va Jag npoo@Epel €va AoyIoWIKO OTATIOTIKNG
availuong 6nwc 1o SPSS eival Ta ypa®ruatd. Me To SPSS punopoUUE va KATAOKEUAOOUWE
papdoypdaupaTa, KUKAIKa diaypdappara (niTreg), ioToypappara, diaypdppara diacnopdg
kK.An. AveE€apTtnTa and Tov TUMO TOU YpAQNUATOC Mou B£AOUME va €XOUME yia Ta
d0edopéva pag, ol diadikaoieg dnuioupyiag, enegepyaociag, Tpononoinong, anobrnkeuong
Kal eKTUNWOoNG eVOG YpapnuaTog gival nepinou ol idIeg:

¢ AnMioupyia ypa@riuaTog. MnopoUpe va dnuioupyrooupe éva ypagpnua e Tn Bonbeia
NG emAoyng Graphs otn Baoikr papdo NPOTINACEWYV Tou AoylodikoU (sikova 1.7.1.3).
EnminA€éov, unapxouV Ki APKETEC OTATIOTIKEG EMNEEEPYATieg Nou Nnapdyouv ypapnuaTda.

¢ Ep@avion ypa@nparog. O1 €niKeEPaAideG TwVv YypaQIKwV nNadpacTACswyV Mou
KaTaokeualoUE YIa TO apXEio DEDOPEVWV NMOU EXOUKE, EJPavifovTal OTO ApIoTEPO TUANA
(display pane) Tou napaBupou anoTeAeopdaTtwv (Output Navigator) onoTte pnopoUpe
eUKOAa va TIg avalnTrnoouE yia NepAITEPW enegepyaaia.

¢ Ene&epyacia-Tpononoinon ypa@nuarog. MNa va sneEepyactole €va ypaenua,
TO E€MIAEYOUHE Kal OTn OUVEXEId PE JINAO KAIK £100MOIOUME TO AOYIOWIKO OTI BEAoupE
va enépBoude oTnV €UPAvion Tou (HE To BEAOG TOU MOVTIKIOU va BpioKeTal pYéoa o€
0noIodNMoTeE CNUEI0 TOU ypagnuaTtog). H ypagikr napdotacn PETAPEPETAl TOTE 0’ €va
EexwploTd Napabupo, Tov ENeEepyanTn ypaPpnuaTwy Tou AoyiopikoU (Chart Editor), pe
Tn Bonbeia Tou onoiou NPoXWPOUWE oTnV onola alAayn B€Aoupe, dnwc napouacidleTal
napakaTw.

¢ AnoORKeuon TOU ypd@RMATOG. Ta ypapnuaTta anobnkevovTtal oav TUAKA Tou
apxeiou anoTeEAEOPATWY TNG OTATIOTIKNG AVAAUGNG NMOU NpayuaTonoloUPe. Me TNV TAKTIKA
Copy-Paste pnopoUpe @uUOIkd va To avTiypaWoupe apXika oTn PVARN TNG KNXAvig Kai
OTN OUVEXEIQ OMoU BEANCOULE.

¢  EKTUN®WON ypa@nUAToG. AQOU EemAEEOUPE Tn ypa@ikn napdoTtacn Mou [ag
evolapépel, and Tn Bacikn papdo NpoTIHRoEwV divoupe dIadoyIKa:

File => Print => e Selection

Ta Baoikd Bruarta yia Tn dnuioupyia evoc ypa@ruaTog €ival opola Kal aveEaptnta ano
To £€ido¢ Tou. AUTO MOU MPENElI va KATAVONOOUWE €ival n oxeon WETAEU TNG dOMNG Tou
OMoIoU YPAPAUATOC KAl TNG dOMNG TwV dedopévwy. Mo KaTw napouaialovtal NEPIANMTIKA
OAol oxedov ol TUNoI ypa@IK®V napacTacewyv. Ta dedopéva nou xpnaolyonoiouvTal oTd
diapopa napadeiypaTa npogépxovTal and Ta apxeia TnG BAoNG Tou oTaATIOTIKOU MAKETOU
SPSS.

PaBdoypappara (Bar charts)
Ta papdoypappara (bar charts) nepiExouv €vav evaAAakTIKO TpOMo YpAQIKAG

napouciaong noloTikwv dedopévwy. To paBdoypaupa napioTda Tn ouxvotnta (N Tn
OXETIKI OUXVOTNTA) Oc KABe Kkatnyopia oav €va opBoywvio Mou €ival KABeTo oTov
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opiZovTio agova. To Uwog kabe opBoywviou (papdou) sival availoyo TnG ouxvoTnTag (n
TNG OXETIKNAC OUXVOTNTAG) TNG AVTIOTOIXNG KaTnyopiac. AoBévTog OTI Ta paBdoypaupara
avTioTolXoUV O€ KATNYOpIEG 1 onpeia napd os kKAAoeig dlaoTnuaTwy (0nwg Ta opboywvida
€VOG 10TOYPANKATOG Nou Ba JoUME NMApakATw), TO €UPOC Twv opboywviwv Wnopei va
gival 1o id10 yia 0Aa Ta opBoywvia (yia OAEC TIC CUXVOTNTEG). =€ HEPIKEG NEPINTWOEIC,
NPoKeIJEVOU To dldypapua va €ival NepICOOTEPO OAPECG, APNVOUHE XWPO HETAEU TwV
paBdwv (opBoywviwv).

SnuavTikn dlagopd Twv paBdoypaupdTwy and Ta ioToypduuaTta sival o1l dev undpxel
(PUOIKN OgIpd PE TNV onoia Ba npenesl va TornoBeTnBoUV Ol KATNYOPIEC TWV MOIOTIKWV
dedopévwy. MNMapoAa auTd, yia npo@aveic Aoyoug, €ival guxvo (palvOUEVO va dIaTACC0UE
TIG KATNYOPIEG avaAoya HE TIG GUXVOTNTEC.

To paBdoypappa To onoio aneikovilel TNV KATavour ouXvOoTNTAG NOCOTIKWY OESOUEVWY HE
TIC KATNYOpIeC SIATETAYHEVEG avaAoya HE Tn ouxvoTnTa ovopaletal diaypappa Pareto
(Pareto diagram).

Ano Tn Baoikn papdo NpoTIHACEWVY ToUu AoyIodiKoU (gikova 1.1.1) sniAéyovTag diadoxIKa
Graphs => Bar kataokeudloupe anAd (simple), opadonoinuéva (clustered) kai
ouoowpeupeva (stacked) paBdoypduparta Ta onoia ouykpivouv Tnv idia PeTaBAnTN
METAEU Kanoiwv opadwyv NepINTWoewy (summaries for groups of cases) r HeTaBANTEG
HETASU Toug (summaries of separate variables) n Té)\oq nsplan)oag METAEU TOug
(values of individual cases) (eikova 2.4.1). H oUykpion GUTr] CIVG(pEpETC]I ouvnlwc os
qu|0|o OTATIOTIKO PETPO (€&’ oplopou ™, MEON TIHA) KI enopsvwg o€ éva paBéoypappcl
TO anoq TnG papdou nap|0'rc| v TIUN KAMOIOU OTATIOTIKOU N Yia aTOMIKM TIMA. Enlcnq,
natTwvTag dIMAoG KAIK NAvw OTo ypa@nua sugaviletal To napadupo Chart Editor oTo onoio
MMOpOUNE va TPOMOMNOINOOUKE TNV EUPAVION ToU ypapnuaTog (eikova 1.1.2).

. — : EmiAéyoups:
Analyze BeEslgey Utlites Window Hgp
B [r=|t Gakry [ Graphs....

[nteractive [ -
Bar....

| Z10 enopevo napafupo emAEéyoups:

Wl p—

Area.., . Bar Charts |X|
Pie... —
High-Low...

[

Fareto...
Control...

Bowpiot.,
Error Bar...

Scatter...

Histograrm... Datain Chart Are

P-Fo
oI 1 ® Surnmanes for groups of cases

o

Sequence. ..

1 [~ Summanes of separate vanablp
Zuveyiloupe

ROC Curve..  © : e R
) eniAeyovTag:
Tirne Series L |

Eikova 1.1.1.: Baoikn papdog J1adikaci®v yid TRV  KATAOKEUR
PaBdoypapparwv
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H emAoyn “Titles” pacg divel Tn duvaTtdTNTA vd TOMOBETAOOUME TOUG TITAOUG OTO
diaypappa kai n emAoyn “Options” pag emiTpénel va sPgavicoupde av BEAOUNE Kal €va
akoOpa paBdoypappa nou Ba NepiEXel To NANBOC TWV XAUEVWY TIHWV.

{em Chart Editor
Fie Edt b Crart b
IEE O EEEPVEONEEE D) Show properties window
Zl B s= =] al-HF
20+

S :

Show data labels window

| I :
Transpose chart coordinates
i —, ] T .

| H 300, % 30 points

auxvoTnTa

4

Eikova 1.1.2.: BonOnTikéG €MIAOYEG yid TRV Tpononoinon TV ypa@nUHatwv
(Chart Editor)

Titles X
Line 1: I| |
Line 2

Subhitle: | |
Footrote
Line 1: | |
Line 2: | |

Eikova 1.1.3: Ailadikaocia “Titles”
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Mizzing Walues

Exclude cases listwize

. ) Cancel
Exclude cazes variable by variable

Help
[ Display groups defined by missing walues

Dizplay chart with case labels

[ Display emar bars
Errar Bars Flepresent

Confidence intervals

Standard error

[

Standard dewiation

]

Eikova 1.1.4: Aladikacia “Options”

IoToypappara

'Evag evaAAaKTIKOG TPOMOC, i0WG NEPICCOTEPO YVWOTOC, Nnapouaiacng dedopévwy eival n
KATAOKEUN TNG KATAVOMNG ouXvOTNTAC TWV dEDOPEVWV KAl TOU AVTIOTOIXOU IOTOYPAUHATOC.
Ma va KaTaoKEUAOOUWE TNV KATAvour ouXvoTnTag diaipoUpe To dIA0TNHA Nou KAaAUNTouvV
01 O10B£0IUEG TINEC TWV ODOUEVWYV OL Hia OsIpd ano unodiacTiuaTta (Katnyopieg, KAAoEIC,
TAEEIC). 3TN OuvEXela Npoadiopioupe Tov aplBud Twv OdOPEVWY MOU MEPIEXOVTAl OF
KkaBe kKAAoN. Z€ AUTO TO ONUEIO EI0AYOUHE TNV €vvold TnG ouxvoTnTag (frequency), énou
gival o apIBPog TwV TIHWV OedOUEVWY NMou BpiokovTadl o€ Yia OedOHEVN KAAGON. MEPIKEG
(POPEC €ival NEPICCOTEPO XPNOIUO VA EEPOUHE TO MOCOCTO TWV TIHOV TWV OEDONEVWV
nou BpiokeTal ot kaBeuia kKAAcn avTi Tou kaBeauToU apiBuou. ZXETIKN OuxvOoTnTa
(relative frequency) ival To nogoaTo (proportion) OAWV TWV TIHOV TWV JEJOUEVWY, NOU
BpiokovTal o€ pia dedopévn KAAon. H ypagikn napaoctacn nou ansikovilel Tn ouxvoTnTa n
TN OXETIKN OUXVOTNTA O€ OXEON WE Ta dIACTANATA TWV KAACEWV OVOPAleTal ICTOYPAMHaA
(histogram).

Ta Baoika onpeia Ta onoia 6a NpEnsl va NPooEXoUUe OTAV KATAOKEUAJOUHPE KATAVOMEG
ouxvoTNTAG €ival Ta €&NG:

1....01 kAdoegIg nou enIAEyoupe Ba Npenel va €ival TETOIEG Mou va divouv Tn owaoTh €IkOva
TNG KATAVOUNG TwV dedopEVWY. O KaBopIoUoG Tou apiBuol TwV KAJOEWV €ival eV YEVEI
auBaipeTog. SuvhBwg XpnoiuonoloUUe and Mevre wg €ikool KAAoelg. ‘000 peyaAuTepn
noooTnTa Jdedopevwyv e€ival dlabEoiyn TOOO NEPICOOTEPEG KAAOelC Ba npénel va
XpnoigonoinBouv. AuTO yIaTi €av 0 aplBPOC TwV KAACEWY nou Ba xpnoiponoindouyv eival
NMOAU HIKPOG VOEXOMEVWG VA ANOKPUNTOUV ONUAVTIKA XAPAKTNPIOTIKA TWV OeOOHEVWV
JE TNV opadonoinar] Touc. Ano To AAAO HEPOG, €AV 0 APIBUOG TWV KAGCEWV €ival HEYAAOG
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o€ ox€on Me Ta dedopéva Ba £XOoUME MOAAEC KAAOEIGC nNou Ba €ival ) KEVEG I ME HIKPO
aplBuo napaTnpAOswV Kai N Katavoun nou 8a sugavidouv Ba divel pia OXI IKavVonoInTIKN
nepiypaen Twv OedoUEV®V.

2....ApoU doUpE To €UPOC TWV TIHWV Tou deiypaTog Ba npénel va kabopiooupe To eUPOG
kGBe kAdaong (class width). Q¢ €va yevikd kavova yia To UpoG TNG KAAong diaipoupe
Tn 31a@opa TNG MIKPOTEPNG and Tn HEYAAUTEPN HETPNON PE TOV €MBUPNTO apPIBUO TWV
KAdogwVv nou BEAoupe va xpnoigonoinooupe. Katd kavova 6a npenel va npoonabolUpe
va €XOUME KAAOEIG i00U €EUPOUC EKTOG av epgavidovTal HETPHOEIC HE MOAU akpaieg TIMEG,
UE anoTEAEOPa va XpnoiponoloUPe KAGOEIG avolkToU TUnou.

3....Kabopiopog Twv opiwv Twv kKAacewv: Eivalr npopaveg 6T Ta 6pla auta Ba npénel va
kaBopilovTal e TPOMNO WOTE Ol YETPNOEIG VA KATAVEUOVTAl O Wia JOVOo ano TIG OUVATEG
KaTnyopieg.

To 10TOYPAUMA NAPICTAVEI TNV KATAVOWN OUXVOTNTWV MIAg METABANTAG. Moidlel pe TO
paBdoypappa, aAAad €dw ol pdaBRdol €ival OUVEXOUEVEG OIOTI XPNOIMOMOIEITAl yia TNV
napaocTacn CUXVOTATWY ouveXoug PeTaBANTAG. KabBe paBdog napioTavel Tn ouxvoTnTa
EUPAvIONG TWV TIHWV Nou BpiokovTal yéoa oTo diaoTnua nou eival n Baon Tng papdou.
To nNAATOC TwV 0pBoywViwv-paBdwV TOU IOTOYPAUNATOC WNopei va pubuioTel peoa anod
Tov ene€epyaoTn ypaepnuatwy. ®uoikd auto cupnapacupel kal To Uwog (ouxvotnTta)
TV TIYOV nou BpiokovTal PeEoa oto diaornua-paon. IoTtoypduuata pnopolv va
KATaoKeuaoTouv péoa ano Ti¢ diadikaoieg “Frequencies” kal “Explore” aAAa kai ano Tn
Baaikr papdo npoTipnoswy av emiAeEoupe Graphs => Histogram (eikdva 1.1.5).

¥ Utites  Window Help
Callar: ErmAsvouus:

SEnSTY E nmn— e o

Intaractve L4

Graphs....

Bar...
Line... Histogram....
Area..
Fig...
High-Low...

Pareta,..
Control...

Baplot. ..
Errcr Bar...

Scattear...

Sequence...
ROC Clirve. ..
Time Series L4

[
Eixova 1.1.5: Baoikr papdog 31adIKaci®Vv yid TV KaTaokeun IoToypauHaTwy.
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B Histogram @ MeTagepoups Th

EY4ro0001 [ Yariable: UaTGB)\nTr!] E:l'll!\éYOVTdC,
E TNV Kal NnatwvTag 1o

|
I I‘ Behog oTo nAaicio:
=S : L Variable....

[ Use chart specifications fram ‘ Can ﬂ

[ee | rep |

[, Display normal curve Tiles I

Toekapoupe gav Bedoupe napalhnia pe To
ICTOYPAMKA TG KAaTavopng yia Adyoug
oUyKplong va edeavileTal kar n cuvapTtnon
nukvoTnTag mbavorntag Tne Kavovikne
Eikova 1.1.6: BaolkEg d1adIKACIEG OTNV KATACOKEUN ICTOYPAHHATWOV.

e ZUVEYEIT
natwvTag: OK

MatwvTtag dinkd apioTepd KAIK
navw oTo ypdaenua
gugavileTal To napabupo

-4 [l Chart Editor oTo onoio
MMOPOULE VA TPOMOMOoICOUKE
TNV ELPAVION TOU YPAPnUaToq

0 Chart Editer

Be Edt Yew Chart bep
o BXY (Bl e e R
=l B r|lExs - -

cuxvornTa

Mean = 1350,36
Stel. Dev. =
83,472

=75

2000 3000 40

Frequency
)

u
— |
I' o

H300, W30 paints

Eikova 1.1.7: Chart Editor oTnv KATAOKEUR 1I0TOYPAHHAT®OV.
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KukAika diaypaupara

To kukAikO Siaypappa (pie chart) sivar anAa évag kUkAog nou unodiaipeitTal o€
KUKAIKOUG ToHEiG (slides) ol onoiol avTinpoowneUouv dIAQOPEG KATNYOPIEG.

Ta KUKAIKG OlaypappaTa €ival anoTEAECPATIKA OTIC MEPINTWOEIC MOU AVTIKEIMEVIKOC
okonog gival va napouciacToUV Ol CUVIOCTWOEG Wiag oAOTNTAG KE TPOMO nou avadelkvUeEl
Ta OXETIKA TOUG PeyEDN. Eneidn akpIBwg ival MoAU napacTaTikd, Ta KUKAIKA diaypdaupaTa
XpnoigonoioUvTal ano ePnUePIdEC kal MepIodika yia dIA@opous AOYOUG Kdl KUpiwg
oTav BENOUV va MapoucCIACoUV OIKOVOMIKA HEYEBN. Ta KUKAIKG diaypaupaTa pnopouv
va xpnoligonoinbouv MpokKEeINEVOU va OuykpiBouv BU0 JIaMOpPETIKEG AVAAUCEIG €VOG
MeyEBOUG. Zuxvd, yia va €ival nio evTunwaolakn n napouaiacn, ol KUKAIKOI TOHEIG Tou
dlaypdaupaTtog epgavifovTal o Kanolia anoéoTacn ano To KEVTPO TOU KUKAOU.

Ta KUKAIKG dlaypduuaTta, yvwoTa Kal oav <«MniTTeg», €ival €vag eUKoAd KaTtavonTog
TPOMOG YPAPIKAG Napouaiaong-cUyKpIong TNG idiag eETaBANTAG HETAEU KAMOIWV OPAdwWV
NEPINTWOEWY, HETABANTWV PETAEU TOUG N TEAOC NEPINTWOEWV METAEU TOouc. H oUykpion
auTn, YiVETal cuykpivovTag To EUBAdOV KUKAIKWV TOPEWV eVOG KUKAOU.

Ma va KaTaOKEUAOOUKE €va KUKAIKO O1aypappa eniAéyoupe anod Tn Baaoikn papdo Graphs
Pie (eikova 1.1.8). Yndpxel n duvaTtoTnTd va TOViooOUWE KAmnolov and autoug TOUG TOMEIC.
ApXIKA UETAPEPOUHE TO YPAPNUA OTOV €MNe€epyanTh ypapnuaTwy (chart editor — eikdva
1.1.10). ZTn ouvéxela SIaAEYOUE TOV TOUED NMOU Pag evOlaPEPel Kal anod Tn Bacikn paBdo
MPOTINNCEWY HOPPONOIOUHE TO YPAPNHA CULPWVA HE TIC MPOOWNIKEG HAG EMAOYEG.

= EmAfyoupes:

Utities  Window Hep

Gallery Graphs....
Interactive 4 Pie
Bar“' " " 13
Lie. I 210 enopevo napaBupo eniAeyoups:
Ar .

- summaries for groups of cases........
Hah-Low..
Pareto... - Pie Charts
Conrd...
Boxolok Datain Chart Are

xplot ..
Error Bar.., I — @ Summaties for groups of cases
Soatter (" Summaries of separate variables
Hgtograr... I (" Walues of individual cases
P-F... I
a-Q.
Saquence... .
ROC Curve... ZUVEIYIEOU”E
Time Series | £niAsyovTac:

Eikova 1.1.8: Baoikn papdog 31adiKaoci®V Yid TNV KATAOKEUN TWV KUKAIK®V
diaypappaTmv
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EmiAéyoups gav Bghoups

KGO TUAMA TOU KUKAIKOU
| diaypaupaTog va

b || avminpocwneusl

" Other summary function Fedet | noo’oa‘ré ['] CI'UXV(EITI]TIJ

corfel |
D] Y

I Define Fie: Summaries fo  wivups vi wasss

jres Fepresent

® Mofcases (" % of cAses

Define Slices by

L MeTagEpoups T
Tamplate _ HeTaBAnTh eniAéyovTag
[~ Use chart specifcafions fram: T'“ESJ Tn\,r Kal HCIT(;JVTGC; TO

LI 1 Behog oTo nAaioio:

Define Slices by....

Zuvexela natovTag: 0K
Eikova 1.1.9: Baoikég 51adIKACGIEG OTNV KATAOKEUR KUKAIK®OV S1aypaiHAaT®V.

AMayn xpopatwv
kal nAaiciou

lew Chat Hep El'll')\EYOUI.IE TO.
L B V®I Hkuk Vpﬂ(.Pnuﬂ “aTmVTUC Sizein point

A s = -m- Eva aploTepd KAIK HEETE | S

navw aTo ypagnua

Chart Size | Fil &Bomer] Categnr|9s| Depth & Angle]

-

= Maintain aspect ratio

=l AMayn Tod ypagruaTog os
L TpicdidoTato

Chart Size | Fill

order | Categories

m * Flat I " =
p— +
g ~ =h
| =y T
|_ F |€® 3D IE
» | -
H:300, ¥ 300 paints

Pasition Slicas

M. it alice (clock position): 1. =

+ Orer of Slice

' Ermeen ‘

EQAVIOT CUXVOTATWY A
nocoaTWY -

Eikova 1.1.10: Chart Editor oTnv KATaoKEUN KUKAIK®V JIaypaAHHAT®OV.
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duAAoypapnpara

Ta diaypapparta Hioxou-@UAAou R @uAAloypagrupaTta (steam-and-leaf plots
n steam-and-leaf diagrams) eival €évag noAU anAog aAAd €EaipeTika NeEPIYPAPIKOG
TpONOG opydvwong kdl napouciaong OedOPEVWV HE TPOMO MOU vd MeEPIYPAPETAl N
KaTavopr Toug.

H p€Bodog auTr neplypa®ng 0edoUEVWY OPEIAETAl 0TO ZTaTIOTIKO John Tukey. Mnopei va
BewpnOei WG Pia evaAAaKTIKR HEBODOG yIa HId MPOKATAPKTIKA AvAAUON TWV OTOIXEIwV
TNG Neplypa®nc OsdoPEVWV PE I0TOYPAUaTa. Mnopei va anoTeAsi €va npwTo Brpa oTnv
KATAOKEUN MIAg KATAavoung ouxvoTnTag Kal evog I0ToypdppaTog.

O TpOMOG Napouciaocng TNG KATavoung TwV OEDONEVWY HE TO CUYKEKPIMEVO ypapnua
gival o €&nNc: xwpiloups kKaBe apiBuo ano Ta dedopéva ge dUo pPEPN: To pioxo (stem)
Kal To @UAAo (leaf). ZTn ouvéxela KAVOUHE HIA KATAKOPU®N YPAUMN KAl apioTePd Tng
TOonoBeTOUNE TO Hioxo (M.X. To wn@io Twv dekddwv) kal ota Og€ld TNG To QUAA0. O
KaBopIoPOC TOU WioYXoU Kal Tou QUAAou eival auBaipetog. H emAoyn yiveTal woTe Ta
dedopeva va napouaialovTtdl PJe Tov KAAUTEPO TPOMO. ZUVNOWC TONOBETOUUE TIC TIMEG
TWV QUAAWV 0 KABe ypauun We Tpono woTe va apXilouv ano Tn HIKPOTEPN Mpog TN
HeyaAUTepN, Yia va €ival NnepIooOTEPO NMANPOPOPIAKO. TO HEIOVEKTNMA €ival OTI UNApPXEI
n meavoTnTa va TonoBeTnBouv AABoG ol apiBuoi. YNnapxel kal To evdexOPeEvVo, yia va
gival NepiocoTEPO NANPoPopIakd va ypdpnua, va TonobeTouvTal ol apiBuoi kal ano TG
OU0 NMAEUPEG TOU KeVTPIKOU pioxou. O OUYKEKPILEVOG TPOMOG Napouciacng ovopalerai
didypappa pioxou-@UAAoU OIMARG owng (back to back stem-and-leaf plot). Ma va
KATAOKEUAOOUHE €va UANOYpAPNUa akoAOUBOUE TIC NAPAKATW €MIAOYEG OTO SPSS:

Analyze => Descriptive Statistics => Explore (gikdéva 1.1.11) kal oTn ouvéxela
KAvoupe kAIk otnv enihoyn “Plots” aTo kaivoUpio napabupo, eniAéyoups To didypappd
“Steam-and-leaf” (eikova 1.1.12).

a2 Employee data.sav [DataSet1] - SP5S Data Editor
File Edit View Data Transform | Analyze Graphs Utiities Window Help

EEHE DI &8 %

Reports
Frequencies... I

Descriptive Statistics

1:id |—1 Tables ¥ Descriptives...
id pg CompareMeans ' salbegin | jobtime prevexp | minarity var
1 Tl [ Gt.zneral Linear Model 3 Cru.sstabs... ![_] 527.000 [F] 144 [
2 2 ( MivedModes e 0| 518,780 98 36 0
3 3f ( ) 512.000
Regression 3
4 4f ( Loglinear 3 |
5 5 (' Classify LN )
6 61 { Data Reduction 4 fEmplnyee Code [id] D;e;de::bs.t. Hie fiob
7 7m [ Scale | 4 Gender [gender] oriths since Hire [jol
P alr {  MNonparametricTests  » | | | 4@ Date of Bith [bdats] E
g 9l ( Time Series » ﬂEducaliUnal Level [ve:
Survival » Employment Category Factor List:
il 10f { Multiple Respanse » & Current Salary [salary]
i njf U issing Value Analysis... & Beginring Salary [salb
i 12pm { Complex Samples » Previous Experisnce [
13 13m brrrrrTIon T il inarity Clazsification | Label Cases by:
14 14f 02/26/1949 15 -
15 16 1m 08/29/1962 12 B
16 161 11171964 12 i
17 A7 1 07/18/1962 15 (®Both O Statistics (O Plots [Statistics.. ] [ Plots. .. ] [ Opticns.. ]
1n 12 N2INMGER 1e
Eikova 1.1.11: Baoikn paBdog Ji1adikaci®wVv yia TNV  KATACKEUN
duAloypaPnuaTwv.
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M Explore lg|
& Emploves Code [id] D;endent List:
& Gender [gender] Months since Hire [job
S5 Date of Birth [bdate] E
,{l Educational Lewel [ye:

Employment Category Factor List:
yﬁunent Salary [zalary]
fBeginning Salary [zalb

P

fprevious Experience [i -
d Minarity Clazsification | Label Cases by
Dizplay
@ Both O Statistics O Plots [statistics...| [ Piots.. | [ Options... |

Explore: Plots

B oxplots Descriptive

(%) Factor levels together Stem-and-leaf

() Dependents together [ Histogram
O MNone

[ Marmality plots with tests
Spread we Level with Levene Test

Mane

Paower estimation

Transformed  Power: | Matural log

Untransformed

Eikova 1.1.12: BaoikégG 31adIKACGIEG 0TV KATAOKEUNR TOV OUAAOYPAPNHATOV

AC unoBEcoupe OTI BEAOUME va KATAOKEUACOUME To Aldypappa Mioxou-OUAAou yia
TO Napddeiyya HE TIC TEAIKEG BaBuoAoyiec (Me dpioTa To 100) evog Tuxaiou deiynaTog
15 OnuOoIwV UMAAANAWV MOU €XOUV e£yypad®el oTn OeudaTIKh &vOTNTA «ZTATIOTIKA
JupnepaocpaTtoAoyia Pe ZTaTioTIKA MNakéTa» Kata To akad. £€1og 2007-08.

56, 67, 34, 89, 67, 89, 78, 57, 48, 47, 89, 80, 59, 89, 94

Xwpifoupe kaBe napatnpnon (BabuoAoyia) oe dU0 PEPN TO Wioxo kdl To GUAAO. ZTnv
NMPOKEIPNEVN MEPINTWON HIOX0G €ival To Wwneio Twv dekaAdwv Kal GUAAO TO Wneio Twv
Hovadwv. XapAoOOUWE MIa KATAKOPU®MN YPAWWn Kdl apioTepd TNG TOMOBETOUNE TOUC
pioxoug (Ta wneia Twv dskadwv o€ au&ouoa oeipd) O€Eid TNG Ta avTioToixa GUAAa (Ta
avTioToixa ynoia Twv govadwv). MapatnpoUue Aoinov oTi:

e  HnpwTn TIuA Tou Wioxou gival To 3 (N MIKpOTEPN TIUA wn@iou dekadwv Nou ouvavTdaral
oTo Ociypa Twv 15 BabuoAoyiwv) Kai n TiPf Tou UAAoU gival 4 (To yneio Twv povadwv
nMou avTIoToIXEl oTo BaBud 34).

e H enduevn Tiun pioxou gival To 4 e TIMEC GUAAWV 7, 8 nou avTigToixoUV aTo Wngio
TwV Hovadwv Twv Babuwyv 47 kai 48.

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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H ouvéxela sival npopavng kai napouaialeral oTo didypappa nou akoAouBsi.

Mioxog ®UAAO

LoNOTUTh~W

Onkoypappara

Ta BnkoypdppaTa xpnaoiygonoloUvTal yid TNV aneikovion TNG HETABANTOTNTAG KATAVOL®V.
Kabe kaTtavour avTinpoowneUeTal JE €va opBoywVvio NapaAAnAOypaupo Tou onoiou To
UNKOG I00UTAl UE TO EVOOTETAPTNHOPIAKO NAATOG TV NAPATNPOUHEVWY TIHWV. ZTIG BATEIG
Tou opBoywviou TonoBeToUvTal dUo euBUYpaupa TUNUaTa (OUPEC) NOU EKTEIVOVTAl HEXP!
TN MEYIOTN Kal eAAXIOTN NapaTtnpeoUpevn TIUA TNG KATAVOUNG. EMMAEov onuei®VETal Kal
n olaueocog (eikdéva 1.1.15). O1 napatnphoeic nou PBpiokovTal €Ew and To opBoywvio
xapakTtnpilovTtal oav napdartuna onueia (outliers) | oav akpaieg TIueEG (extreme values).
To SPSS Bewpei cav napdTtuna onueia TIMEC NoU anéxouv ano TIG BAcelg Tou opBoywviou
navw and 1.5 pnkn (Tou opBoywviou), KAl 0av akpaieg TIMEG EKEIVEG NMOU ANEXOUV NAV®
and 3 pnkn. Me Tnv enihoyn (eikova 1.1.13): Graphs => Boxplot kaTtaokeualoups
anAda (simple) kai opadonoinuéva (clustered) ypagnuarta Ta onoia cuykpivouv Tnv idia
METABANTN MWETAEU KAMNoOIWV OUAdWV MepINTWOewV (summaries for groups of cases) n
peTaBAnTEG peTa&l Toug (summaries of separate variables).

EniAéyoupe:
Utlites  Window  Help Graphs
Gallery ”
Interactive » BOXp IOt .
Bar... o ZTo enopevo napabupo emAéyoupe:
| ina -
Area..,

Pie... | Boxplot 8|
High-Low... -
Eﬂgﬂi Simple

Pareto...

Candpl
Control... | E'H & Clustered Hel J

v

Boxplot...
Error Bar.., Data in Chart Are

(" Summaries for groups of cases

1 | (@ Summaries of separaie variabies

Define
Eixova 1.1.13: Baoikr papdog 31adikaci®V yid THV KATACKEUN ONKOypauHaTwv
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M Define Simple Boxplot: Summaries of Separate Variables

o ="
L 4 ARE660T

¢
|

L]

Label Cases by

] ]

@ MeTagépoupe Tn
'| HETaPANT almﬁ\éyowdq
A TNV Kal NaTwvTac To
Beloc oTo nAaicio:
~  Boxes Represent....
Candel
Help |

Optiun*J

ZUVEXEIQ

natwvTtag: 0K

Eikova 1.1.14: Baoikég 31adIKACGIEG OTNV KATAOKEUR ONKOYPAHHAT®OV

r 3

Avw 0pIo

Qs+1.5(Qs- Q1)

TILEC EKTOC TV OPIAKMY TILMY
r— e ] r L

BzwpolvVTal WG EKTPONEG
PRSP [

- . s odelt
NAapaTnENoEIq {CUISrs)

b
-

r

10 _
_‘
-
—‘
<
-
<

Eikova 1.1.15: Fpa@Iikn aneikovion OnKoypapuarog

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ

30 TeTapTnuopio (Qs)

Méon Tiun
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1.2 Mapouciaon Mvakwv - AvaAuon TWV MNAPOUCIACEWV HECW® TWV
SUYKEVTPWTIK®V NIVAK®WV o€ MoloTikad kal MoooTIKa XapaKTNPIoTIKA.

H Unap&n dUo N NeploodTEPWY PETABANTWYV O€ Pia €psguva, odnyei eUAoya otnv avalntnon
TnG (MBavng) PeTa&l Toug oxEoNG. H enIAoyr TNG OTATIOTIKAG TEXVIKNG YA TN OUYKEKPIKEVN
avaAuon €&apTtaTal anokA&IoTIKG and Tn OIAkpIon TwV PETABANTWV OE€ MOIOTIKEG KAl
NMOCOTIKEG. YNApxn oapng diagoponoinon Twv pyaAlsiwv nou eival diab&oiya oTnv Kade
nepinTwaon.

Apxika 6a aoyxoAnBoUpe MPE TaA MOIOTIKA XAPAKTNPIOTIKA. O PEBODOI TAUTOXPOVNG
napouaciaong dUo TOUAAXIOTOV MOIOTIKWV XapaKTnpIoTIK®V (MeETaBANTwV) nepiopilovTal
OTOUG NiVaKeg ouvagelag. Me tn diadikacia “Crosstabs” Tou SPSS punopoUpe eKTOG ano
TNV GUECN KATAOKEUN TOUG €NIMAEOV VA MNPOXWPNOOUKE Kal oTnv avalntnon TngG £vraong
Kdl TNG puong Tng (meaving) oxeong.

Ano Tn Baaoikn paBdo NPoTIUACEWY TOU AOYIONIKOU eMAEyovTag (eikova 1.2.1):

Analyze => Descriptive Statistics => Crosstabs

st sales.sav [DataSet3] - SPSS Data Editor
Graphs  Ukilities Window Help

File Edit View Data Transform fE

= u % E o Reports L == o
Descriptive istics 3 Frequencies. ..
| 1 ¢ industry 1 Tables ¥ Descriptives...
id custome Compare Means 3 Explore.
1 ] General Lingar Model 3
3 3 Mixed Models »
3 3 Correlate b
Regression @ W Crosstabs
4 4 Loglinear 3
5 5 Classity * I [ & RESPONDENT ID L Aty
5 & Data Peduction » d:l & Teriitory [regi
Customer Status [cust y [region] Paste
v 7 anle bric Test : fﬁevenue [rewenue]
8 8 Tlonp:ra!ﬂe e Tests . {l Time on Hold [suppart i)
3 3 ime Series -
10 10 Survival 3 &) Industry [industiy]
T 1 Mulkiple Response 3 Help
Missing Yalue Analysis...
12 12 Complex Samples 3 Layer 1 of1
13 13 P = Previous Hext
14 14 2 §2.291 4
15 15 2 54,140 2 n
16 16 2 §2.194 2 -
17 17 2 §2 538 2
18 18 1 $3313 4 [ Display clustered bar charts
19 19 2 $3.327 4 [ Suppress tables
20 20 1 51,449 2
21 1] 2 2 F95 2 [ Exact... ] [Statistics... ] [ Cells... ] [ Format... ]
el el T2 77 2

Eikova 1.2.1: Aladikaocia Crosstabs ano tn Baocikn papdo
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AlgAéyoupe TNV (NoIOTIKA) METABANTH, TIC KATNYOPIEC TNG onoiag BEAOUUE va €XOUE OTIG
YPAUMEC TOU Nivaka ouvAaQelag Kal Tn YETAKIVOUPE oTo napabupo Row(s). AlaAeyoups
kanola aAAn (MoloTikn) METABANTH, TIG KATNYOPIEC TNG onoiag BEAOUNE va €XOUME OTIG
OTNAEG TOU Mivaka ouvdag@elag Kal Tn JeETakivoupe oto napadupo Column(s).

H napandavw diadikacia Pnopei va xpnoigonoin®ei kal oTnV NEPINTWON TWV NOCOTIKWV
METABANTWV TWV OMoiwv ol TIHEG NPONYOUHEVWG £XOUV KWAIKOMNOINBEI Kal avTIoTOIXIOTEI
o€ dIa0THKATA TIHWV.

duaika, PNopoUPE va PETAKIVAOOUUE MEPICOOTEPEG aAnoO Hid WETABANTEG TOOO OTOV
kaTdAoyo Row(s) 000 kal otov katdAoyo Column(s). To SPSS 6a kataokeudoel ano
€va dIaQopeTIKO Mnivaka ouvdgelag yid kabs duvaTtd ouvOudopo TwV HETABANTWV TOU
KaTaAoyou Row(s) e ekeiveg Tou kaTtahoyou Column(s).

To SPSS napéxel, ge Tn Bondeia Tng emAoyng “Layer” Tn duvatoTnTd va OPICOUWE
pia 1 nepIoOOTEPEG MOIOTIKEG WETABANTEG oav WETABANTEG €AEyYXOU TwV (NTOUHEVWV
mvAakwv ouvAagQelag: apkei va Tn JETAKIVAOOUME aTov KATaAoyo “Layer”. To AOYIOMIKO,
yla KaBe kartnyopia TNG NpWTNG €K TWV PMETABANTOV AUTWYV Ba KATAOKEUAOEl OAOUC TOUG
{nToUpevoug oTnV NponyoUlevn €nIAOYH MIVAKEG OCUVAPEIAG. TN OUVEXEId Ba KAVEl TO
id10 kal yia kabe katnyopia TNG deUTEPNG MOIOTIKNG UETABANTAG MOU PETAKIVIOAUE OTOV
KaTtaAoyo “Layer” K.0.K.

ApXIKQA, €NIAEYOUNE TIG NANPOPOPIEG NMou BEAOUNE va ep@avifovral g€ KAbe KeAi Tou
nivaka ouvaeeiag (eikova 1.2.2). EE opiopou, To Aoyiopikd 6a gugaviosr Povov TIG
napaTnpoUheveg ouxvoTnTeg. Me Tnv emAoyn “Cells” unopoUpe va €PNAOUTIOOUME
TIG €U@aVI(OUEVEG MANPOPOPIEC HE TIG AVAUEVOUEVEG CUXVOTNTEG, TA MOCOOTA TWV
napaTnPnoswy oTa KeEAIA TNG KABE ypappng f oTAANG, K.An.

Crosstabs: Cell Display

Observed -
-Eancel

[] Expected

Percentages Fezidualz

[TRow [] Unstandardized

[] Column [] 5tandardized

[1Tatal [ Adjusted standardized

Moninteger Y eights
{(#) Found cell counts ) Round case weights
) Truncate cell counts () Tuncate case weights

) Mo adjustments

Eikova 1.2.2: MAnpo@opieg nou OEAOUME va gival J1aOECIHEG
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v Counts: Mapatnpolpevec ouxvoTnTeg (Observed) €ival ol HETPROEIG O KABE KeAI,
evw avapevopeveg (Expected) sival o apiBuoc Twv NEPINTWOEWY Nou 6a nTav oe Kabe
KEAI av ol PHeTaBANTEG Mou opilouv TIG YPAUMES KAl OTAAEG TOU Mivaka €ival oTaTioTIKA
avegapTnTEG.

v Percentages: Ta NooooTa TWV yPauu®v/oTnA®V adpoiouv oTo 100% KaTd PAKOG
TNG KABE ypaPKNG Tou Mivaka ouvagelag, Ve Td CUVOAIKA NocoaTd abpoifouv ato 100%
HMEoa o€ OAA Ta KEAIA Tou mivaka.

v Residuals: Ta undéloina eivar or 31aQopéG HETAEU TwV napatnpoUPEVWV Kdl
AVAPEVOHUEVWV TIMWV TOU KABE KeAIOU.

>Tn OUVEXEId, EMAEYOUNE Ta OTATIOTIKA WETPA (Statistics) (eikova 1.2.3) nou BEAoOUE va
gy@avioToUv OTOV Nivaka cuvageiag. MnopoUpe 0XI HOVO va NpayPaTtonoinooupde EAEYXO
aveEaptnoiag aAAd kal va avalntnooupe kal To Badud kal TN QUON TNG CUVAEPEIAq
METAEU TwV PETABANTWV.

Crosstabs: Statistics ['Xl

[ Chi-zquare [ Carrelations
torminal Ordinal
-Eancel
[[] Contingency coefficient ] Gamma -
[] Phi and Cramer's ¥/ [ ]Somers'd
[]Lambda ] Kendall's tau-b
[] Uncertainty coefficient ] Kendall's tau-c
Morninal by Interval [1kappa
[JEta [ Risk
[] Metemar

[] Cochran's and Mantel-Haenszel statistics

[ ]

Eikova 1.2.3: Ta oTaTioTika péTpa ThG diadikaciag Crosstabs

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ


Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

TéNog, pnopoUUe va kabBopiooupe Tov TpoMo eu@aviong Pe Tn diadikacia “Format”
Tou nivaka ouvageiag (eikdéva 1.2.4). O nivakag ynopsi va Ta&ivoundei wg npocg Tn
oeipd ep@aviong (kata av&ouoa n @Bivouoa osipd TwWV JIAPOPETIKWV KATNYOPIWV TNG
METABANTNG Nou opilel TIG YPAUKEG).

Crosstabs: Table Format |'£|

Fiow Order

(%) Azcending
-E |
() Descending
elp

Eikova 1.2.4: Aladikacia “Format”

Mapadeiyda o€ NoIOTIKA SESOMEVA
©a xpnoigonolfooupe Ta dedopéva and To apxeio Tou “sales.sav”. ZUYyKeKpIYEVA, TO
evOIaQEPOV Pag apopd Tnv avalntnon oxeEong HWETAEU Twv HeTABANTWV territory kai
industry, 6nou gival KwdIKOMNOINUEVEC.

EniAéyoupe diadoxika Analyze -> Descriptive Statistics -> Crosstabs kal naipvoupe Ta
anoTeAECPATA MOU PaAg evOlagEPOUV Kal napouaidlovTal 0ToUuG NAapakaTw Mivakec.
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Territory * Industry Crosstabulation

Industry
- —| Total
Government | Commercial | Academic
Territory Count 137 124 121 382
Expected
Count 127,8 131,9 122,2 382,0
North [ o5 within
Territory 35,9% 32,5% 31,7% 100,0%
Adjusted _ _
Residual 1.2 1:0 2
Count 112 128 105 345
Expected
T 115,5 119,1 110,4 345,0
South | o within
Territory 32,5% 37,1% 30,4% 100,0%
Adjusted _ _
Residual 4 LL 7
Count 129 128 118 375
Expected
Count 125,5 129,5 120,0 375,0
East | o5 within
Territory 34,4% 34,1% 31,5% 100,0%
Adjusted _ .
Residual 4 2 3
Count 124 138 136 398
Expected
Count 133,2 137,4 127,4 398,0
West | o4 withi
Tgr‘p;'tor'y” 31,2% 34,7% | 34,2% 100,0%
Adjusted _
Residual Lol 1 1,1
Count 502 518 480 1500
Expected
Count 502,0 518,0 480,0 1500,0
Total % within
Territory 33,5% 34,5% 32,0% 100,0%
Adjusted
Residual

Mivakag 1.2.1: O nivakag ouvag@eiag Tov dUo HeTaBAnToOV
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>Tov mivaka 1.2.1, napatnpoUe Ta GUVOAIKA Noo0oTda TNG KABE ypau UG KAl Ta NooooTd
TNG KGO unokaTnyopiac. Oa NpEnel va onUEI®OOUKE NG N EMAOYR TWV NOCOOTOV MOoU
Ba unoAoyioToUv dev gival Tuxaia. Av kanola ano Tig dUo PETABANTEG xapakTnpileTal cav
ave&apTtnTn Ba NpEnel va unoAoyiooOUWE Ta NOCOOTA E TPOMO WOoTE va adpoilouv oTo 100
yla KaBe kaTnyopia Tng aveEapTnTng HETABANTNC.

O1 TINEC TV TuNonoinuévwy unoAoinwv Ba npénel va diaBalovTal oav z-TIWEC. Meyedn
MIKPOTEPA N HEYAAUTEPA ano -2 kal +2 unodeIkvUOUV KEAIG NMou dIaPEPOUV oapws ano
TO JOVTEAO TNG aveEapTNOIAG.

Ta WETPpa nou kataypd@ouv Tnv &€vraon Kal Tn ¢uon Tou Baduol ouvaQelag TwV
dUo peTaBAnTwv Xwpilovtal and To AoyiouikO gg dUo kaTtnyopieg (Mivakag 1.2.2 kai
Mivakag 1.2.3). XtTnv npwTn katnyopia (directional-Nivakag 1.2.2) avAkouv ekeiva
Ta onoia anaiTouv TO XAPaKTNPIOTIKO TNG Hiag WETABANTAGC WG aAveEApTnNTNG KAl TNG
AAANG wg €EapTnuévng. Baaifovral otnv 18ea 0TI 0 BaBpdG TNG OXEONG MOU OUVOEE
OUO HETABANTEG unopei va PeTpnOei Ye To BaBUO OTOV OMOIO N YVWON TWV TIHWV TNG
piac peTaBANTAG BeATiVEl TIGC NPOPBAEWEIG PaAg yia TNV AAAn. =Tn deUTepn KaTnyopia
(Symmetric-Mivakag 1.2.3) avnkouv Ta WETPA yia Ta onoia o dlaXwpIionog autog dev
€xel onuacia. O1 cuvteAeoTeg Lamda kar aBeBaidtntag (uncertainty coefficient) pnopouv
va xpnoigonoinfolv oav PETPA Tou BaBuou ouvageiag duo PeTaBANTwyY aveEapTnTa anod
TNV KAIgaka PETPNONG TOUG. TNV NEPINTWON OPWG HeTABANTWY didTtagng, n undpxouoa
d1aTaén dev ennpealel O KAVEVA CNUEIO TOUG UMOAOYIOWOUC yia TNV €UPECH TOUG Kal
OUVEN®G Ba npenel va Xpnoidonolinooule evaAAaKTIKG PHETPa Ta onoia Ba npoadiopilouv
OxI HOVO TNV &vtaaon, aAAd kai Tn Quan TnG ouvaeeiag. O ouvteAeoTnc d Tou Somers
gival évag TETOI0G OUVTEAEOTNG. Av dev €XOUME AOYOUG YId va Bewprooupe kanoia ano
TIG dU0 peTABANTEG oav aveEapTtnTtn 6a npénel va oupBouAsuToUpe Tov nivaka 1.2.3.
Ol TIHEG OTO OUYKEKPIKMEVO Napddelyua €ival napa noAU HIKPEG, OUVENWG OeV €XOUHE
evOeIEeIG yIa UNApEn OUOXETIONGC.
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Directional Measures

Value | Asymp. | Approx. | Approx.
Std. T(b) Sig.
Error(a)
Nominal | Lambda Symmetric ,013 |,015 ,832 ,405
by -
e Territory Dependent | ,012 |,015 ,805 ,421
Industry Dependent |,014 |,023 ,615 ,538
Goodman and | Territory Dependent |,001 |,001 ,736(c)
Kruskal tau T4/ ctry Dependent |,001 |,001 737(0)
Uncertginty Symmetric ,001 |,001 ,938 ,740(d)
Coefficient Territory Dependent |,001 |,001 938 |,740(d)
Industry Dependent |,001 |,001 ,938 ,740(d)
Ordinal Somers’ d Symmetric ,026 |,022 1,146 ,252
g»;dinal Territory Dependent | ,027 |,024 1,146 ,252
Industry Dependent |,024 |,021 1,146 ,252
a....Not assuming the null hypothesis.
b....Using the asymptotic standard error assuming the null hypothesis.
c....Based on chi-square approximation
d....Likelihood ratio chi-square probability.
Mivakag 1.2.2: MéTpa TnG €vraong Kdl TnG pUong Tou BaBuoU cuVAPEIAG TOV
HETABANTOV
Symmetric Measures
Value | Asymp. Std. | Approx. | Approx.
Error(a) T(b) Sig.
Ordinal by Ordinal | Kendall's tau-b ,026 ,022 1,146 ,252
Kendall's tau-c ,027 ,024 1,146 ,252
Gamma ,036 ,032 1,146 ,252
Spearman Correlation | ,030 ,026 1,153 | ,249(c)
Interval by Interval | Pearson’s R ,029 ,026 1,140 | ,254(c)
N of Valid Cases 1500

a....Not assuming the null hypothesis.
b....Using the asymptotic standard error assuming the null hypothesis.
c....Based on normal approximation.

Mivakag 1.2.3: M&€Tpa TnG €vraocng Kal TG pUoNG Tou BaOHoU CUVAPEIAGg TWV
HeTaBANTOV.
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Ol TeEXVIKEG Mou JnopoUWE va UIOBETAoOUKE yia Tnv Mepiypa@ikn ZTATIOTIKA OTNV
NeEPINTWON TWV MOCOTIKWV HETABANTWY, €ival 101aiTepa nAoUoleC. MeEVIKG PNopoUlE va
nEAyuaTonolrfooupE:

eee [apouaiaon (aAyeBpikn A Kal ypa®Ikn) TWV OTATIOTIKOV HETPWV HIAG NOCOTIKNG
UETABANTNG, HETA OTIC DIAMOPEG KATNYOPIEC KAMolag NoIoTIKAC.

eee [Mapouaidion TNG METABOANG HIAC MOCOTIKNAG HETABANTAG OE OXEON HWE TN METABOAN
kdanoiag aAANg NoooTIKNG Kal avalntnon (nieaving) JeETa&u Toug oXEONG.

Ze auTd To onpeio To evala@Epov Ba neploploTei anAd oTnv eUPETN HEPIKWV APIBUNTIKWV
NEPIYPAPIKWV HETPWV HIAG MOCOTIKAG HETABANTAG HETA OTIC JIAPOPEG KATNYOPIEG KAMOIAG
noloTIKNG. MnopoUpe va xpnaiygonoinooupe Tn diadikacia “Case Summaries” n onoia 6a
pag dwaoel eMNAEOV WIa €IKOVA TOU OUVOAOU TWV NapaTtnproswy.

Ano Tn Baacikr papdo NPoTIHACEWY TOU AOYIOUIKOU €MIAEYOULE:
Analyze => Reports => Case Summaries

ales.say [DataSe PSS Data Edito

File Edit Wiew Dakta Transform Graphs  Utilities  wWindow  Help
OLAP Cubes, ..
= iy % I
E % |: Descriptive Statiskics 4 = - -
- Case Summaties. ..
| 1 |ndu5tr3,f |_1 Tahles ' A58 SUMMAaries
= Compare Means ' Report Summaties in Rows, ..
id custome c i Madel , Report Summaries in Columns. ..
1 1 enetal Linear Mode o :
5 5 r('-zﬂixedl r'-:cudels : 5 5
orrelate
3 3 e N 4 1
P.EQIESSI0N F
4 4 Loglinear r 4 2
5 5 Classify » 1 1
B & Data Reduckion » 4 3
7 7 Scale » 2 1
a g Maonparametric Tests b 4 1
g g Time Series L4 3 3
i 3
10 10 ;“rl;’_"’la'R ' 2 3
ultiple Response
11 11 P PeSPETER 4 1
Missing Yalue Analysis, .,
12 12 Zomplex Samples r 1 2
13 13 A 1

Eixova 1.2.5: Aladikacia Case Summaries ano tn Baocikn papdo.
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TonAaiolo diaAdyou oTo SPSSyiaTnv npayuaTonoinon Mepiypagikng ZTATIOTIKNAG, OTICTINEG
H1ag NocoTIKAG HETABANTAC HECA OTIC OIAPOPEC KATNYOPIEG KAMOoIAg NoloTIKNAG HETABANTAG
pe Tn BonBeia Tng diadikaociag “Case Summaries”, napoucidleTal NApPAKATW.

M Summarize Cases E]

& Employes Code [id] Yariables: (]

é) Gender [gender]
Diate of Birth [boate]
d:l Educational Level [vea E| Fosat

d:l Employment Category [

& Current 5 alary [zalany]

Pazte

g& Beginning S alary [salbe
& tMonths gince Hire [jobt
yprevinus Experience [n
d:l Minarity Classification [i Grouping Y ariable(s]

L]

Help

Dizplay cases
Lirnit cazes to firzt (100
Show only valid cazes
[]5haw caze numbers l Statistics. . ] l Options. ..

Eikova 1.2.6: Aladikacia "Case Summaries”
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>Ta enogeva Ke@ahaia avaAlovtal Ta napandvw AENTOPEPWC, XPNOIMOMOIWVTAG
TNV KatdAANAn  OTATIOTIK TEXVIKA, VYid Vvad €XOUME HIid I10XUpPr  OTATIOTIKA
oupnepacparToAoyia.

--e AIGAEYOUHE TNV NOCOTIKN METABANTN (1 TIGC HETABANTEG) Nou BEAOUHE va HEAETHOOUWE
Kal Tn JeTakivoUue oTo napdbupo «Variables».

--e QOpiCoupe TN YETABANTA nou Ba diaxwpioel TIG TIHEG TOU OEiyHATOC NOU EXOUME KAl
TN METakKIvoUpe oTo napabupo Grouping Variable(s). H peTaBAnTn auTtn npénel va sival
noloTIKN. MnopoUue va eMAEEOUNE TAUTOXPOVA NEPICCOTEPEC and Wia HeTaBANTEC.

3TNV NEPINTWON auTr, npaypartonololvTal ol unoAoyiopoi nou Ba ¢nTnbouv yia Tov
K('JQE duvaTo ouvdUaouO KATNYOPIMV, TWV EUNAEKOPEVWV HETABANTWV MOU EUEIC £XOUME
opioel.

--eo KaBopiloupe To NANBOG TwV NEPINTWOEWY, Nou Ba anapiBuolv Péoa o€ KABe deiypa
(Display Cases). To AoyIouIkO Ba ey@avioel TIG ekaTd NPWTEG NAPATNPAOEIG TOU ApXEiou
TwV OedONEVWV.

--e Av gmBUpoUNE eMNAEOV KAl KAMola anod Ta apiOunTIKA Neplypa®ika PYETpa, 6a npenel
va eVEPYOMOINOOUNE TNV emiAoyn “Statistics” (Eikova 1.2.7).

Summary Report: Statistics K

Statistics: Cell Statistics:

tean Murnber of Cazes
Median

Grouped Median
Std. Error of Mean
Sum

ki E|
bd airniam

Range

First

Lazt

Standard Deviation —
Wariance

Furtozis

Std. Error of Kurtogis
Skewness v

|2

[Euntinue] l Cancel ] [ Help l

Eikova 1.2.7: Aladikaoia "Statistics"
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Ano Tn AgiToupyia “Options” oTnv Eikova 1.2.8 kaBopiloupe Tov TPOMNO EUPAVIONG TWV
anoTEAEOUATWV.

T

Case Summaries

Cancel

Caption;

Al

Help

Subheadings for totalz

[ ] Exclude cases with mizsing values listwise

izzing statistics appear az: I:I

Eikova 1.2.8: Aladikaoia "Options"

>TO CUYKEKPIMEVO NMAAioIo UnopoUpe va opigoupe Tov TiTAO (Title) Twv anoTeAeopdTtwy, TN
AefavTa (Caption) Twv anoTEAEOPATWYV Kal av BEAOUNE va eupavioTouyV 1 0xI ol unoTITAOI
(Subheading for totals). Eniong, JnopoUpe va XPNOIKJOMOINCOUHUE GTOUG UMOAOYIOHOUG
MOVO TIG MEPINTWOEIG MOU €ival TAUTOXPOVA EYKUPEG YIA OAEG TIGC MWETABANTEC TWV
kataloywv (Exclude cases with missing values listwise) kal va dnA®COUNE PE KAMOIO
XOPAKTNPIOTIKO TPOMO TO OTATIOTIKO METPO MOU JeV WMOPEl va umnoAoyioTel  We évav
aoTepioko, kanola AEEN k.An. (missing statistics appear as).
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EnminAéov pe Tn diadikacia “Explore” pynopoUpe va NETUXOUKE TNV Nio nAoUaoia Kal nAnpn
NeEPIYPAPIKR OTATIOTIKA TwV MNApATAPACEWYV HIAC MOCOTIKAG HETABANTAC HECA OTIG
dIAPOpPEG KATNYOPIEG KAMOIAG MOIOTIKNG.

Ano Tn Baacikn paBdo NPOTIUACEWY TOU AOYIONIKOU EMIAEYOULE:

Analyze => Descriptives Statistics => Explore

dles.say [Databe P55 Data Edito

File Edit Wiew Data Transform Graphs  Ukilities  Window  Help
» 3
= E % E n e 1 Reports e (o
Descripkive Statistics 4 Frequencies..,
| 1@ industry |_1 Tables ¥ Descriptives...
id custorme Compare Means » Explore...
1 1 General Linear Model 4 Crosstabs, .,
5 5 Mixed Models r Reatio, ..
Correlake k
3 3 . 4
Regression 4
4 4 Loglinear k 4
5 5 Classify 3 1
B B Data Reduction 3 4
7 7 Scale » 2
a g Manpararetric Tests 4 4
=] O Time Series 3 a
pet) i} o
i 3
10 1o ek > 2
Llkiple Response
11 11 VP PRSPOTEE 4
= 13 Missing Yalue Analysis, .. i
Complex Samples 4
47 47 A

Eikova 1.2.9: Aladikacia Explore ano Tn Baoikn papdo.
>Ta enopgeva Ke@alaia avaAvovTal Ta napandavew AENTOUEPWG, XPNOIMOMOIWVTAG

TNV KATAAANAN  OTATIOTIKA  TEXVIKA, YId Vvd €XOUME MIa IOXUpn OTATIOTIKA
oupnepacpartoAoyia.
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To nAaigio diaAdyou, nou ugaviletal oto SPSS yia Tnv npayuartonoinon Mepiypa@ikng
STATIOTIKAC TWV TIHWV HIAG MOCOTIKNAC HETABANTAC HEDA OTIC OIAMOPEC KATNYOPIEC KAMOIAG
noloTIKNAG XpnoiponoiwvTtag Tn diadikacia «Explore» eival To akdAoubo.

B Explore b_q

A Ernployes Cods [i Dependent List: ak
é’a Gender [gender]
Date of Birth [bdat
{I Educational Lewvel
{I Employment Categ
f Current S alary [zal:
&Beginning Salary [z
& Manths since Hire

f Previous Experiere Label Cases by:
{I Minority Clazsificati | |

Factar List:

M

]

Drizplay
(%) Both () Statistics () Plats lStatistics...l [ Plats... ] [ Options... ]

Eikova 1.2.10: Aladikacia "Explore"
e AlaAéyoupe Tn WeTABANTA (N TIC HETABANTEG), NoU BEAOUKE va NEPIYPAWOUNE Kal TN
HETakIvoupe oTo napdBbupo Dependent List.

e OpiCoupe TN PeTABANTH, Nou Ba diaxwpioel TIG TIMEG TOU O€iyATOC NOU EXOUKHE Kal TN
METAKIVOUUE 0TO napabupo Factor List.

e 310 Label Cases by, TonoBetoUpe Tn WETABANTA TAUTOMOINONG TWV MAPATUNWV
onMeiwv, Nou €€ opiopoU gival o aU&wv apiBPoOg TNG KABe NepinTwong.

e Av enmBUPOUPE va UMOAOYICOUME MEPICOOTEPA ANO TA YVWOTA OTATIOTIKA HETPQ,
gvepyonoloUpe TNV KapTeAa “Statistics” (Eikova 1.2.11).

Explore: Statistics

Dezcriptives
Confidence Interval for Mean: 4
[] M-estimatars
[] Outliers
[] Percentiles

[Euntinuel [ Cancel ] [ Help l

Eikova 1.2.11: Aladikaocia "Statistics"
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>Tnv katnyopia “Descriptives” nepiAagfdavovTtal Ta Bacikd oOTaTIOTIKA METPA. TNV
nepPiNTwaon, Nou £Xoupe NOAAG akpaia onpeid, To AoYIOUIKO dIaBETEI TEOOEPIG aVOEKTIKOUG
EKTINNTEG HEYIOTNG MIBAVOPAVEIQG TNG KEVTPIKNG Taong (M-estimators). Me Tnv eniAoyn
“QOutliers” To SPSS 0a unodsci&el TIG NEVTE PEYAAUTEPEG KAl TIG MEVTE HIKPOTEPEG TIMEG
(dev e€ival oiyoupa akpaia f napdrtuna onueia). TEAog, Pe Tnv eniAoyn “Percentiles”,
npayuaTonolgiTal o unoAoyiopoc Tou 5ou, 10ou, 250u, 500u, 750u, 900u kal 950u
€KATOOTIAIOU ONUEiOU.

Me Tnv emAoyn “Plots” (Eikova 1.2.12) PnopoUHE va €VEPYOMOINOOUME TIC YPAPIKEG
napacTAceIG Nou eniBUPOULE.

Explore: Plots

Bowplats Descriptive

(%) Factor levels together Stem-and-leaf
(") Dependents together [ Histogram
) Nane Help

Cancel

adil.

[] Mommality plots with tests
Spread vz, Level with Levene Test

Maone

T

Power estimation
Tranzformed
Untransformed

Eikova 1.2.12: Aladikacia "Plots"

Eniong, ano tnv snihoyn “Options” (Eikova 1.2.13) ynopoUpe va XEIPIOTOUME TIC AKPAieg
I NapaTuneg TINEG 0To oUVOAO TwV dOedOUEVWY, Mou eneEepyalOUAcTE.

Explore: Options

Mizzing Y alues

(%) Exclude cazes listwize

. Cancel
() Exclude cases painwise

) Repart values Help

Eikova 1.2.13: Aladikacia "Options"
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1.3 AvdAuon TnG eiIcaywyng dedopévwyv oTo SPSS ano Aschii, excel, dbase, ac-
cess apxeia SESOHEVWV.

To SPSS eival og B€0on va XeipioTei apxeia 0edOPEVWY NOU £XoUV dnuioupynBsei and Ta
nio Siadedopéva Aoylopika, onwg To Excel (ékdoon 4 r npoyevéoTepn), Lotus 1-2-3,
dBASE k.An. Mnopei akoun va avayvwpioel d1apopec Joppeg ASCHII apxeiwv Kal pUOIKA
apxeia nou dnuioupyndnkav anod To idlo. Ta apxeia auTd, avayvwpilovTtal eUkoAa anod To
€niBgpa “.sav” nou To AOYIOUIKO AUTOPATA NMPOCBETEl OTO OVOUA TOUG.

Avayvmon apxeiov dedopévwv (SPSS)

H avayvwon evog apyxeiou dedopévwy, OTav autd dnuioupynbnkav anod To idio TO
AoyIouIKO, gival anAr undBeon yia To SPSS. And Tn Baoikn papdo npoTiunoewyv (menus)
diadoxika emAéyoupe Files, Open. EE' opiopoU, To AoyIOMIKO gugavifel OAa Ta SPSS
apxeia dedopévwy (*.sav) nou BpiokovTal oTov kataioyo (directory) nou unodeixbnke.
MeTa TNV €MAOYN TOU ApPXEiOU NMou Pag evOlaQEpel, Je To MANKTPo OK PeETaQEpPOUNE Ta
dedopeva Tou oTov SPSS Data Editor onoTe pnopoUPe va NpoXwproouUWE OTNV Onold
OTATIOTIKA avaAuon eniBupoUE.

Avayvmon apxeinv dedopévav (ASCHII)

Av Ta dedopEva pag sival anobnkeupéva o €va anAo apxeio KEIJEVOU PNMOPOUNE va Ta
METapEPoOUE oTo SPSS kal va opicoupde ovouaTa yia TiIC JETABANTEG Nou nepiExouv. Ev
YEvel, Ta Oedopéva PNopEi va Exouv KaTaypagei he dUo HopPEG: Tn cuaTnuaTikn (fixed),
OMou N TIYA TNG KABe peTaBANTNG BpiokeTal oTnv idla NAVTOTE OTNAN N OTAAEG, Kal TNV
eAeliBepn (free-field), 6nou ol TIWEG TwV dIAPOPWV PETABANTOV EEXwpilouv PoOvov ano
Tnv Unapgn evog Kevou f KOUUATOG HETAEU TOUG.

H cuoTnpaTikn pop®n. Kuplo yvopioya €dw €ival 0TI n TIMA TNG KABe PeTABANTAG
BpiokeTtar oTtnv idla navtote B6£on, dnAadn oTtnv idla OTAAN Ot OAEC TIGC YPAMMEG
(records).

Ano Tn Baocikn pdaBdo npoTignoswv (menus) eniAéyoupe Files kal ouvavtape Ta
akoAouba:

e Browse: EniAéyoupe TO apxeio (.dat) nou nepiéxel Ta oToIxEia Mou pag
€vOIAPEPOUV.

o Defined Variables: Na ka6e peraBAntn npoaodiopiloupe €va ovopa (Name), Tn oTHAN
anod Tnv onoia &kiva n Tiun TnG (Start Column), ekeivn nou TeAeiwvel (End Column) kai
TéAOG Tov TUNO TNnG (Data Type). H evepyonoinon Tng onoiag eMAoyAG Pag yiveral Je To
nANKTpo Add.

e Tlevikoi KAvOoVveg: Asv £xel onpaacia n ogipd Pe Tnv onoia 8a dnAwBoUvV ol HeTABANTEG.
To Aoylopdikd Ba TI¢ Ta&lvounoel katd osipd kal oTAAN anod Tnv onoia &ekivolv, XwpIc
Kaveva npoBAnua.

Aev €ival anapaitnto va OlaBACOUNE I va HETAPEPOUNE OTO SPSS OAa Ta oToixeia/
HeTaBANTEC nou BpiokovTtal oto (ASCHII) apyxeio dedopévwyv. H oAn diadikacia Oa
dlaBaosl kal 6a PETAPEPEI OTO AOYIONIKO PHOVOV Ta OTOIXEia Mou BpiokovTal OTIG OTNAEG
r/Kal OgIpEG Nou 0piaTNKav, NAapaAeinovTag OAeg TG unoAoineg. TEAOG UNopoUlE yia TiG
101G B€0€IG-0TNAEG va aVTIOTOIXIOOUNE NEPIOOOTEPEG ano pia SPSS petaBAnTEC.
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Kavoveg ovopaciag tTov psTuBAnTa)v Q¢ dvopa HeTaBANTAG UNopEi va Xpnaoidonoineei
ornoloodnnoTe 0uv6uaouoq ypouuava TOU CIYY)\IKOU aApapnTou, opleuwv KAl TWV EI0IKDV
oupBo)\wv @, #, _, $. O npwTog xapaKTnpag oTnv snlxslpoupsvn ovopartoAoyia
npenel va ivai ypappa 0 TeAeuTaiog dev pnopei va givai n TeAeia (.), evw To OA0 HEyEDOG
TOU ovOuaTog dev NPEMEl va EENEPVA TOUG OKTW XAPAKTNPEG. Duaika dev UNopoUpE va
£XOUHE OUO JIAPOPETIKEC HETABANTEC HE TO i010 OVOMA, eV deV UNAPXEl dIGKPIoN YETAEY
KePAAaiwv Kal Newv ypauuaTwy.

H sAe00gpn pop@n. Ed® ol HETABANTEG £xouv KaTaypagei Ye TNV idia oipd yia Kabe
nepintwon (case), aAAG ol TIHEC Toug Oev BpiokovTal otnv idia B£on. O TIUEC TWV
d1aQopwV PeTaBANTwV Egxwpilouv anod Tnv Unap&n evog kevou 1) KOPKAToG HETAEU Toug,
EVW O€ Jia ypauun (record) pnopei va undpxouv NMepicooTEPEG aAnod Wia NEPINTWOEIC.

Eival onuavTiko ol HeTaBANTEG va dnAwBoUV Pe TN og1pd nou KaTtaypaenkav oto (ASCHII)
apxeio 0gdopévwy. Kabe véog oplopdg HETABANTAC NPOCTIOETAl OTN GUVEXEIQ And TOUG
non unapxovTeg kal To SPSS Ba diaBdosl Ta oToixeia Pe auTh Tn osipd. EminAéov, Ba
NPENEI va opicoOUNE OAEC TIC UNAPYXOUCEG HETABANTEG. To Aoylodikd kaBopilel To TEAOG TNG
giac nepintwong (case) kal TNV apxn TNG AAANG anokAEIOTIKA Kal JOVO ano Tov apiduo
TWV PHETABANTWYV nou dnAwBnkav.

Avayvmon apxeiov dedopeévwyv (diapopa formats)

Id1aiTepo evdiapEpov napouaialouv Ta apxeia nou dnuioupyndnkav anod €va AoyIOTIKO
®UAAO (n.x. Excel) kai Tnv dBase.

NAoyioTika UAAa. O1 kavoveg nou IoxUouyv gival gdAAov anhoi. O1 GTAAEG xapakTnpilovTal
oav PETABANTEG Kal Ol YPAUMPEG O0av NEPINTWOEIC. AV OTO AOYIOTIKO (PUAAO neplExovTal
Ta ovopaTa Twv METABANTWV, autd 6a PeTagepBoUv kal oTo SPSS. AIQQOpPETIKA Ol
METABANTEC Ba ovopaoToUV OEIpIAKA. STNV MEPINTWON NOU UNAPXOUV KEVA KEAIA, av auTd
avTioToixoUV Og aplBunTIKEG MeETABANTEC Ba yivouv eAAginouceg TiIPEG (missing values),
EVW AV avTioToIXoUV 0g aAQapiBunTIkeG Ba napapeivouv kevd KeAid kal oto SPSS.

dBASE. OUTe €dw undapyxouv duokoAieg ) npoBAnuarta. Ta ovopaTa Twv nediwv (fields)
yivovTal ovopaTta petaBAnT®v oto SPSS.
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EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

MNapakdTw, €MICNUAiVOUPE KATA ogipd Ta output, nou gpgavifovral oto SPSS, yia Tnv
gloaywyn kabe gopd Twv Oedopevwy anod Ta napanavw £idn apxeiov OedoPEVWY. &
KGOg Brina pnopoUpe va en€éPBoupe avaloya PE Tn HOPPN TWV ApXIKWV Hag dEDOUEVWV
Kal Tov TpdMno nou Ba ATav koMo va napouaiacTouv oTo SPSS.

Text Impont Wizard - S5tep 1 of 6

Ed

IR B0 L 81 205 5 Wwielcome to the text import wizard!
WA0 200 O TR 40033
LA 10200 0 R 308
A5
A5

Thiz wizard will help you read data from your test file and

Br0Gg33L17 specify information about the: variables.

1740

[ioes wour test file match a predefined format’?

ward
1 1 Yes ‘
2 *1 No
3
4
pie :
Text file: C:4Program FilezWSPSSE valunlzy-emp.dat
o 10 z0 30 40 =1n]
L 1 1 1 1 1 1 1 1 1 1
1 227 2000012% 2 2 1 0 0% 3 0 121 1 9 0 55,184 0 0% *
2z 333 1400043% 2 2 152 0% 3 1 122 412 1 $10,60047 0%
3 335 -5-5% 2 Z 117 0% 3 1 122 413 0O 450052 0% |
4 595 1910812% 2 2 1 0 0% 2 0 221 314 0 $20,00052 0% i
0 i) >

Brupo ][ BorBauo

Eikova 1.3.1: 10 BApa yia avayvmon apxeiov Se30HEVOV
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Text Import Wizard - Step 2 of 6 |

Howw are pour vanables arranged?
(*) Defimited - Wariables are delimited by a zpecific character [i.e., comma, tab).

() Fixed width - Wanahlez are aligned in fixed width calurns.

Are vanable names included at the top of pour file?

) Yes
*) Na

Teut file: C:hProgram FileshSPS5E val'nlzy-emp.dat

u] 10 20 30 40 50
L 1 1 1 1 1 1 1 1 1 1
1 227 Z000012% 2 2 1 0 0% 3 0 121 1 9 0 55,184 0 0% |-
2 333 1400043% 2 2 152 0% 3 1 122 412 1 $10,60047 0%
3 335 =5=-5% 2 2 117 0% 3 1 122 413 0 380052 0%
4 595 1910812% 2 2 1 0 0% 2 0 2ZZ1 314 0 320,00052 0% |+
£ >
<ﬂpunvu0uevu][ Endpevo » BEUp0 ] [ BorfBaio

Eikova 1.3.2: 20 Bfjpa yia avayvworn apxeiov 3£30HEVRV
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Text Import Wizard - Delimited Step 3 of &

The first caze of data beginz on which ine number’? -
How are vour cazes reprezented?
(%) Each line represents a case
{1 & specific number of variables represents a caze; B7 S
How many cazes do wou want bo impart?
(%) &l of the cases
() The first 1000 cazes.
() & random percentage of the cazes [approximate); (10 & ¥4
[rata presview
o 10 20 30 40 50
L 1 1 1 1 1 1 1 1 1 1
1 Z27 Z00001zZ% 2 2 1 0 0% 3 0 121 1 92 0 §5,154 0O 0% ~
2 333 1400043% 2 2 152 0% 3 1 122 412 1 510, 60047 0%
3 335 =5-5% 2 2 117 0% 3 1 122 413 0O 380052 0%
4 598 1910812% 2 2 1 0 0% 2 0 221 314 0 520,00052 0% b
am >
£ MNpomyodpavo ” Endpevo > ] Brupo l l BofBzio

Eikova 1.3.3: 30 BApa yia avayvmon apxeinv Se3o0HEVOV

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ


Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

Text Import Wizard - Delimited Step 4 of & rz|
“wihich delimiters appear bebween wariables? “wihat iz the text gualifier’?
[JTab Space ) None
() Single quote
Comma ] Semicaolon
() Double quate

[] Otker: I:l O Other: I:I

[ata preview

¥ | V2 | Y3 | W4 | w5 | Y6 | L
227 2000012% |2 2 1 0 o
333 1400043% |2 2 152 0% 3
335 -5-5% 2 2 117 0% 3
533 13os12% |2 2 1 0 0%
74R ATRMPR 7 7 1R2 M K] \
<l | >

< [Mporpyadpeyo ” Endpevo » ] ARUpD ] [ BorBeix

Eikova 1.3.4: 40 BApa yia avayvmon apxeinv Se30HEVOV
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Specifications for variable(z) zelected in the data previews

Y ariable name:

D ata farmat:
| Murneric - |
[rata preview
V2 | Y3 | Y4 | ¥h | V6 | Y
000012% 2 2 1 1] ([
1400043% 2 2 152 0 3
hhE 2 2 117 0z 3
1910812y 2 2 1 1] 0z
ATRMRE - 2 1R? M ] b
b4
{ I'Ipc:nvu:utluevu” Endpzwa » Brupo ] ’ BofBzio

Eikova 1.3.5: 50 BApa yia avayvmon apxeiov Se30HEV@OV
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Text Import Wizard - Step 6 of 6

3

You have succezsfully defined the farmat of wour test file.

Wwiould pou like to zave this file format for future uze?

(O Yes | | Save Az
*)Ma

YWould nou like to paste the syntawx’?
Oes Cache data locally
(%) Ma

Press the Fimzh button to complete the text import wizard.

[rata preview

Ll | W2 W3 | W4 | ¥h | bl | A
227 2000M2% |2 2 1 1] 0 —
333 1400043% |2 2 152 0% K]
335 0% 2 2 117 0% 3
533 10N |2 2 1 1] 0%
F4R A1RN7RZ 2 2 1R2 Mz 3 b
4 b

Endpzwvo » [ Térog l [ BAkupo ] [ BorBzio

Eikova 1.3.6: 60 BAHa yia avayvwon apXeinv 3eSO0HEVOV

AnoOnkeuon apxeinv Se00HEVOV

MNa va anoBnkelooupe aAAay£G Nou NpaypaTonolnoaue o€ £va Uunapxov apxeio SEdoPEVWV
Tou SPSS ano Tn Baaikn pdpdo npoTiuncewyv diadoxika emAéyoupe File -> Save TOTE Ta
vEa dedopéva avTikabioTouv Ta naAaloTepa.

STnv nepinTwaon nou BEAoUNE va anoBnkeUoOUNE €va kailvoUupylo apxeio dedopevwy Ba
npénel va eniAéEoupe File -> Save as kal 0Tn Ouvéxeld va OWOOUMPE TO OVOUA Mou

€MBUPOUE.
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1.4 AidoTnUa egnioTooUvVNnG HE XpRon SPSS

MnopoUpe NOAU anAd va KaTaokeUuAooUE €va dIAoTNHA EUNICTOCUVNG XPNOIKONOIOVTAG
To SPSS. Apxikd KaTaxwpoUHE Ta dedOUEVA PAG O Yia METABANTH, €0Tw X. EMIAEYOUNE:

Untitled - SPSS Data Editor

File Edit “iew Data Transform BEREREES Graphs  Utilities  Wwindow Help
~ Reporks 3
o |n |§| | © | | = | Descriptive Statistics 3 F:| % | C@.|
B X Tables 4
b | war ERIEES g L war var a
1 5500 General Lingar Model 3 =
3 A7 00 Mixed Models » Independent-Samples T Test,,.
: Correlate 3 Faired-Samples T Test. ..
3 53,00 Regression 3 One-Way AMCOYA, .,
4 23,00 Loglinear 3
5 85,00 Classify 3
5 55,00 Data Reduction 4 b
7 Fa.,00 Scale >
a |—| Monparametric Tests >
g Time Series 3
o Survival 3
T Multiple Response 3
Missing Yalue Analysis, ..
1; Complex Samples »
14
15
16
17 hd
| « | » |\ Data View £ variable view f KN Ll
One-Sample T Test SP33 Processor is ready

Eikova 1.4.1: EmAoyn 31a0TAHATOG EPNICTOOUVNG
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EmAéyoupe Tn PETABANTA yia Tnv onoiad BEAOUPE va KATAOKEUAOOUME To OldaoTnua
€QnIOTOOUVNG Kal oTnv kapTéAda Options kaBopiloupe To €ninedo onuAvTIKOTNTAG TOU
6'|ao-rr']poToq auToU (and To oUaTNUa £XEl OpIOTEI WG 95%). To ANOTEAECHA NOU NAIPVOUNE
givar:

i= Output5 - SPSS Viewer E”E‘b__q

File Edit Wiew Data Transform Insert Format Analvze Graphs Utiities ‘Window Help
5[ SR % 8| o Ok 0 & ¢
2] +[-] @O (=2
= [&] Output T-Test
- +{E] T-Test

~[E] Tite

-- Motes

- One-Sample Statistics One-Sample Statistics

@ One-Sample Test

Std. Errar
I Mean Std. Deviation Wean
¥ 7 60,2857 20,88631 7,89428
One-Sample Test
Testvalue=0
95% Confidence
Interval of the
Mean Difference
1 of Sig. (2-tailed) | Difference Lawer Upper
¥ 7637 [ oo £0,28571 40 9691 79,6023
¢ >
T SP3S Processor is ready

Eikova 1.4.2: KaTaokeun S100TAHATOG EUNICTOCUVNG

'Eva 95% d1doTnua gunioToouvng €xel oploTei 1o (40.9691 , 79.6023). MNMpopavwg 000
nio 10XUp0O BEAOUNE va gival To dIA0TNHPA EPNIOTOOUVNG TOCO MNio €UpU Ba eival. AnAadn,
€va 99% didoTnua epnioToolvng Ba sixe o6pia (31.02 , 89.55).

MNa Ta Oedopéva Tou napadeiypyaTog va kKaTtaokeuaoTel &va 95% didotnua
gunioToouvng.

X: 5547 69 23 856578
Y: 58 51 62 37 75 61 84

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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YnoBEToupe OTI £XOUNE AaVveEAPTNTOUG NANBUCHOUC. KaTaxwpoUpe Ta dedopéva we €ENG:

Untitled - SPSS Data Editor FEX

File Edit View Data Transform  Analyze  Graphs  Utilities  “Window Help
B&S 8| o | = @l £l BEE 3
19 group
X | group | var__ | var__ | var | var var war Var a
1 55,00 1,00 ml
2 47 00 1,00
3 59,00 1,00
4 23,00 1,00
5 85,00 1,00 ]
G 55,00 1,00
7 78,00 1,00
g 55,00 2,00
9 51,00 2,00
10 g2,00 2,00
11 37,00 2,00
12 75,00 2,00
13 £1,00 2,00
14 54,00 2,00
15
16
17 A
| « | » |\, Data View £ variable View [ 1 b
SPSS Processor s ready

Eikova 1.4.3: Kataxwpion Se30HEVOV
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>Tn METABANTA group To 1 aAvTIOTOIXEI
dedopéva Tou Y deiypaTog.

3TN OUVEXEIQ ENIAEYOULE:

Untitled - SPSS Data Editor

oTa dedopéva Tou X deiypatog kal To 2 oTd

File Edit View Data TransForm Yy Graphs  Utilities  Wwindow  Help
u Reporks »
= |n |§| | ki | | = | Descriptive Statistics » F| % | C@}|
19 group Tables 3
¥ | droup Zompare Means » Means... var val =
1 55 00 10 General Linear Model 3 One-Sample T Test,.. —
2l oo 1o el e
3 63,00 1.0 Regression » One-YWay AMNOWA, ..
4 23,00 1.0 Loglinear 3
5 85,00 1.0 Classify 3 -
5] 55,00 1.0 Data Reduction »
7 78,00 1.0 Scale >
=] 58,00 20 Monparametric Tesks 3
g 51,00 20 Time Series »
10 62,00 2 Survial ’
T 7o 2.0 M.ultfple Response . 3
Missing Yalue Analysis. ..
12 75,00 20 Complex Samples 3
13 51,00 2,00
14 54,00 2,00
15
16
17 A
| 4 | » |\ Data View £ variable View f [« 3l
Independent-Samples T Test SPSS Processor is ready

Eikova 1.4.4: EmAoyn A.E. yia diapopa HECWV TIHOV

STO KEVTPIKO menu akoAouBoupe Tnv €En¢ diadikaaia:

M [ndependent-Samples T Test E]

(]

[]

Test Variable[z]:
® " Pazte
Bezet
Cancel
Help
Grouping ‘Y anable;

oup(1 2]

Define Groups. . |

Optionz. ..

J

Eikova 1.4.5: Kevrpikd menu A.E.

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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>70 nedio Grouping Variable opioape Tnv katnyopionoinon TnG HETABANTNC

Ta anoTeAéopaTa (paivovTtal NapakaTw:

# Output5 - SPSS Viewer =

Flle Edic View Data Transform Insert Format Analyze Graphs  Utiities Window Help

3|d| S| | B | Bx=|k| 2 & |

[*] +|-| @io| ==l
= 4[] 0ot T-Test
= fE] T-Test
[ THe
-- Motes
@ Group Statistics Group Statistics
@ Independent Samples Test
Std. Error
group N Mean Std. Deviation Mean
X 1,00 7| 60,2887 20,88631 7,89428
2,00 7 51,1429 15,33437 5,708585
Independent Samples Test
Levene's Testfor
Equality of
Varianceg ttest for Equality of Means
95% Confidence
Interval of the
sig. Mean Std. Error Difference
F Sig 1 df (2-tailed) | Difference | Difference Lower Upper
X Equal
variances 79T 390 | - 088 12 932 - 35T14 979344 | -22785 | 20,481
assumed
Equal
variances not -08g {11,012 832 -8a714 979344 | -22409 | 20695
assumed
< ¥

! SPSS Processor is ready

Eixova 1.4.6: AnotéAeopa A.E.

To SPSS pag divel Kal yia Tig dUo UNoBETEIG Ta anoTeAEoUATa O €va Kolvo test. MaAioTa
MEOW Tou test Tou Levene pag kaBodnyei yia To av NpEnel va unoB£0oUE OTI EXOUHE I0EC
n avioeg dIaKUPAVOEIG.

>T0 Napadelypa pag dexopacoTe TNV unoBeon nepi iowv dlaKUPAvoswyv agou To p-value
gxel iR > 0.05. 'ETol, €va 95% didoTtnua gpniotoolvng yia Tn diapopd TwV HECWV
TIMWV €ival To (-22.195, 20.481).

Av UNoBETAPE OTI Ol JIAKUPAVOEIC ATAV AVIOEC TO avTioTolxo didoTnua eynioToouvng Ba
nTav 1o (-22.409 , 20.695).

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ


Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

1.5 'EAeyX0G YNoOEoswv HE XpRon SPSS

MNa Ta dedopéva Tou napadeiypuaTog va eAeyxBei n unoBean OTI N HEoN TIUA €ival IKpOTEPN
ano 34:

21 51 32 29 42 47 36

©¢houpe dnAadn va nNpayPaTonolfooULE TOV EAEYXO TNG HOPPNG:
H,: 1 = 34
H1: M <34

AQOU KATaxwpnooupe Ta 0edopéva akpIBwG ONWG OTNV MEPINTWON TWV dIACTNHATWV

EPNIOTOOUVNG OTO KEVTPIKO nAaioio (kapTeAa test value) opiloupe TNV TIPA Mou BEAOUNE
va Yivel o €Aeyxoc.

I One-Sample T Test

!

TestVanable(s]:

T
aste

D eset

Cancel

o
s

I

Help

TestWalue: |34 Options...

Eixova 1.5.1: EmAoyn TIHAG yia EAgyXo

Flalgle

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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To anoTEAEOPA NMou NAipvoupde QaiveTal oTnV NApakaTw €ikova.

7 Output6 - SPSS Viewer, EEX

File Edit ‘“iew Data Transform Insert Format  @nalyze Graphs  Ubiities Window Help

=S/ e B | Ok o & !

|2 +] -] @0 =78l
=l oot # T-Test
= {E] T-Test
+[E] Title
Motes
g One-Sample Statistics One-Sample Statistics
@ One-Sample Test
Std. Error
M Mean Std. Deviation Mean
® 7 36,8571 1054243 3,98466
One-Sample Test
TestValue =34
95% Confidence
Interval of the
Mean Difference
t df Sig. (2-tailed) | Difference Lower Upper
X 17 B 500 285714 -6,8930 12,6073
< ¥

? 5PS5 Processar s ready

Eikova 1.5.2: ANoTEAeoHA EAEyXOU

ApxIka BAENoUPE OTI N PEON TIKA yia To deiypa pag nTav 36.8, Tipn Ox1 NoAU pakpia ano
auTnv nou BéAape va eAeyEoupe. To p-value divel Tiur 0.5 yia Tov au@inAgupo EAgyXoO.
Epeic €xouphe POVOMAEUPO KAl €NOPEVWC TO p-value €xel Tiun PeyaAuTtepn and 0.05,
OUVENWG dev anoppinToUpe TN PNdeVIKR unodeaon. Apa de UNopoUUE va BEWPHOOUNE OTI
n HEoN TIUN €ival PIKpOTEPN ano 34.

EAErXoz YNOOEZEQN ME XPHZH SPSS

MNa ta dedopéva Tou napadeiypatog va eAeyxBei n unobeon OTI O PECEC TIMEG TWV
OEIyNATwWV dlapEPOUV HETAEU TOUC.

X: 21 51 32 29 42 47 36
Y: 28 44 40 35 37 30 36 41

O&NOUPE va NPAyUATOMNOINCOUME £vav dU@INAEUPO EAEYXO TNG HOPPNG:

H:p=p, -4, =0
o X Y
Hi:p=p, -, #0

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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KaTtaxwpoUpue Ta Oedopéva akpiBwg ONwC Kal OTnV NEPINTwon Tou dIaoTHNATOC
gyniIoTooUVNG KaBopilovTag napdAAnAa Tnv katnyopia avaloya Pe TNV NPOEAEUCN TOUG
deiypaTog (1 yia To X kal 2 yia 1o Y).

Ta anoteAéopaTta nou divel To SPSS eival Ta akoouba:

i Outputé - SPSS Viewer FEx

File Edit “iew Data Transform Insert Farmat Analyze Graphs Utities Window Help
=|d|8/n| vl = | D=k of & |
|»] +|-| @IO| 2[5 2

=~ ] ouput T-Test
=-#{E] T-Test
([ Thle
-- hotes
g Group Statistics Group Statistics
[ Independent Samples Teat

Std. Error
group &l Mean Std. Deviation Mean

X 1,00 36,8571 1054243 393466
2,00 36,3740 542318 191738

-~

@

Independent Samples Test

Levene's Test
far Equality of
Wariances ttest for Equality of Means

95%
Confidence
Interval of the
1. Mean Std. Error Difference
F Sig. 1 df (2ailed) | Difference | Difference | Lower | Upper

H Equal
warances 3,683 77 J14 13 11 48214 424053 | -8679 | 9,643
assumed
Equal
variances not 108 | 8700 916 48214 442198 | -9874 | 10,54
assumed

? SP35 Processor is ready

Eikova 1.5.3: AnOoTEAEOHA EAEyXouU

Apxikd e To test Tou Levene Ba kaBopioTei av YnopoUpe va BewpnooupE I0€G TIC DIAKUPAVOEIG 1) OXI.
To p-value €xel Tipn 0.077, Tipn peyaAuTepn and 0.05 kal enopevee Sev anoppinToUupE Tn KNOEVIKN
unobeon nepi 1I00TNTAG TWV JIAKUPAVOEWY. Apa AVAKOULE OTNV NEPINTWON iowv SIAKUPAVOEWV.

Ma Tov €Aeyx0 Pac Twpa nepi 1I00TNTAG TWV dUO PECWY, To p-value divel Tiur ion pe 0.911 n onoia
kai gival oap®g Peyalltepn and 0.05 kal ENOPEVWG dev AMOPPINTOUPE T KNJEVIKN 100TNTA NePI
I00TNTAC TwV dU0 PECWV TIHWV. Na ONUEIOOUUE OTI KATI TETOIO (PAIVOTAV AVAWEVOHUEVO anod Tn
OTIYHN NOU To éva deiypa €ixe MEon TIKA ion Pe 36.9 kal To aAho 36.4.

Tehog, BAEMoupe kal éva 95% BIaoTnUa gUnIoTooUvVNG yia Tn dIapopa TwV HECWV TIMWV Nou gival
(-8.679 , 9.643).
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lMa TNV NePINTWON Nou €XOUKE NApATNPROEIC kKaTda (eUyn €MIAEYOULE:

Untitled - SPSS Data Editor

Window Help

b
b
4
b
]
]
]
b
b
4
4
]
]
]
b
b

FI %@

Means... war Var
One-Sample T Test,,. —

Independent-Samples T Test,..

Paired-Samples T Test...
One-Way ANCYA, .,

File Edit WYiew Data Transform BEE] Graphs  Ukilities
o - Reports
E|H |§| | = | ':| Descriptive Stakistics
5 Tables
w ¥ Campare Means
1 2100 280 General Lingar Model
5 5100 440 Elmedlr\:odels
3 32,00 ol
Regression
4 29,00 30 Loglinear
5 4200 ET Classify
53 47,00 300  DpataReduction
7 36,00 3E0 Scale
a Monparametric Tesks
g Time Series
1 Survival
1 Multiple Response
Missing Yalue Analysis, .,
12 Complex Samples
13
14
15
16
17
| 4 | » [\ Data View £ Yariable view f
Paired-Samples T Test

SPSS Processar is ready

KN —

Eikova 1.5.4: EmAoyn eAéyXou napaTnpnoEI kaTa {euyn

>Tn ouvéxela kabopiloupe To {elyoc TwV HETABANTWV Kal EQapPOlOUE TOV EAEYXO.

H avaAuon Twv anoTeAeoPATwV Yivetal e Tov idlo Tpono.

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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1.6 MNMARp®WG TuxXaionoiNHEVOG ZXESIAOHOG HE XPRON Tou SPSS

Se auTthv TNV evoTnTa Ba dolue nNw¢G epapuoloupe OAa Ta napandavw Pe Tn XpNnon
Tou SPSS. lMa va katavornooupe nio eUkoAa Tn peBodoAoyia Ba XpnoliUOMnoINCOUME TO
nponyoUpevo napdadelypa. ‘Exoupe Aoindv Tov nivaka dEDOUEVWV:

MOAEI>

HOIKoyeEvEIDY | A B r
1 24 21 [ 21
2 25 20 [ 22
3 24 21 [ 22
4 24 22 [ 23
= 23 22
& 24

rlivaqu 1.6.1: Mnvidia katavaAmwon yaAakTog
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MpwTOoC Hag oTdX0oG eival va eioaydyoupe Ta 0edopeva oTnv KapTéAa dedopévwy. Eiodyoupe
OAa Ta 0edopEva oTnV NPWTN OTAAN Kal TV ovopdloups n.x MINIAIA_KATANALOSI_
GALAKTOS. AuTr) anoTeAei Tnv e€EapTnuévn pag eTaBAnTr. ZTn dinAavr otnAn 6a npénel
Va €10ayAyoUlE TIG aVTIOTOIXEG NOAEIG Ano TIC onoieg Nrpape To deiypa. Eneidn, woTtooo,
n HEB0dOG auTh XpeldleTal aplBuNnTIKa dedopEva o€ OAEC TIC TIMEG MOU a®opoUV TNV NMoAn
A avTIoTOIXOUHE TNV TIKA 1. OPoiwG OTIC TIHEG TWV dedoPEVWY TNE NOANG B avTioToixoUuE
ToVv aplBuod 2 kai g€ auTeg TnG NoAng I Tov apiBud 3. AuTtd Ba cuvexifdTav pe Tov idlo
TpONo av eixape kar aAia deiypaTa (sample). Tn véa auTr PeTAaBANTA TNV ovopaloupe
POLI. ENopevwg, EXOUME Ta dedOUEVA OTN HOPPN:

ANOVA_EXAMPLE say - SPSS Data Editor (=13,
File Edit View Data Transform Analyze Graphs Utlities ‘Window Help
SRS B || =k @ Fr BER %o
0
. A S LD ‘ Fell ‘ war ‘ war ‘ war | war | war ‘ war ‘ va =}
GALAKTOS
1 2400 1
2 2500 1
3 24,00 1
4 24,00 1
5 23,00 1 o
G 2400 1
7 21,00 2
a 20,00 2
9 21,00 2
10 2200 2
" 21,00 3
12 2200 3
13 2200 3
14 23,00 3
15 2200 3
16 -
| 4 | » [\Data View £ variable View f 1 ]
SPS3 Processor is ready

Eikova 1.6.1: Elcaywyn dedopévmv oto SPSS
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EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

To endpevo Brua e€ival va €apuocoupe Tn HEBodo. AkoAouBoUpe avaAuTika Ta
BAuara:

ANOVA_EXAMPLE sav - SPSS Data Editor =13
Flz Edit Yiew Data Transform B Graphs  Utilities  ‘Window Help
-~ Reparts 4
& |n |§| | | | ,": | Descriptive Statistics 4 Fl %|@|
0: Tables 4
RAIMIALS, KATANALDS Compare Means 4 Means...
G.RLAKTOS General Linear Model ¥ One-Sample T Test... ‘ var ‘ var ‘ ¥a—3
i 240 Mixed Models ¥ Independent-Samples T Test...
2 50 Correlate ¥ Paired-Samples T Test...
3 240 Eeg.ressmn 4 on Ao
Loglinear »
4 240 Classify 4 —
5 230 Data Reduction 4
B 240 Scale 3
7 210 Monparametric Tesks 3
g 200 Time Series 3
] 210 Survival »
10 22 :U Multiple Response »
1 210 Missing Yalue Analysis, ..
T 20 Complex Samples 4
13 2200 3
14 2300 3
15 2200 3
16 -
| 4 | » [\ Data View A variahle view / 4 |
One-Way ANOYSA SPS3 Processor is ready

Eikova 1.6.2: BApaTa epappoyng ANOVA
>To KevTpikd menu Tng peBodou Ba npenel va kabopicoupe noia PeTaBANTh €ival n

€€apTnuévn Kal WG Npog noia PHETaBANTA BEAOUHPE va KAVOUWE TOV EAEYXO MEPI 1I00TATAG
TwV dEowV (NapayovTag).
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>T0 Napdadelypa pag BENoUPE va eAEYEOUHE TNV UNOBEON Nepi 100TNTAC TWV HECWV TNG
unviaiag kKatavaAwong yaAakTog (€EapTnUevn HETABANTH) WG NPOG TIC TPEIG OIAPOPETIKEG
noAeig (napayovTag). ENopévwg EXoUE:

M One-Way ANOVA X]

Dependent List: QK
A MINLALA_KATANALDS

E Paste

Rezet
Cancel
Factor: Help
E < POLI

iRl

Contrasts. .. | Pozt Hoc... Optiong...

Eikova 1.6.3: EmAoyn e§apTnHévnG eNIAOYAG KAl napayovra

>TnvkapTéAa Options punopoUpe va emiAé€oupe kanola neplypa®ika pérpa (Descriptive).
AvVaAUTIKG:

One-Way ANOVA: Options

Statistics
Cancel

[ Homogeneity of varance test Help

[ Brown-Farsythe

[ Welch

[ Means plot

Mizzing Walues

f* Exclude cazes analysiz by analysis

(" Exclude cases lishwise

Eikova 1.6.4: KapTéAa Options
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Eniong, otnv kapTéAa Post Hoc €xoupe Tn duvaTtoTnTa va emAéEoupe kanolo test nou
evTonifel avaueod O MOIOUG HEOOUC UMApXel diagopd av kdl €pooov anoppiPpBsi n
HNdevikn unobean. 'EoTw OTI ENIAEYOUHE TOV EAeyX0 Tou Scheffe.

One-Way AMOVA: Post Hoc Multiple Comparisons

Equal Yariances Aszzumed

[ dah: [ S-M-K [ waller-Duncan

[ Bonferrani [ Tukey I—
[ Sidak [ Tukey's-b ™ Dunnett

v Scheffe [~ Duncan I—_l
[ BEGWF [ Hochberg'= GTZ

[~ REGw 0O [ Gabriel {x ' '

E qual Yariances Mot Szzumed

[ Tamhane's T2 [ Dunnett's T3 [ Games-Howell [ Dunnett's C

Sighificance level: .05
Continue | Cancel Help

Eikova 1.6.5: KapTéAa Post Hoc
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EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

EkTEA®VTAC AOINOV TNV €VTOAN NAIpVOUNE TA NAPAKATW ANOTEAECUATA:

&= Output1 - SPSS Viewer

Fle Edt e Data Iransform [nsert Formet Anyes Graphs Ubitiss Window Help

sHep & 8 o Ok f & ¢

|3 +|-| @lc| x|=a)
= -
Cl %ﬂ%ﬁmy Oneway .
-[E Tl
Netes
+L{ Descriptives Descriptives
(g ANOWA
= 2] Post Hoo Tets MINIAIS_KATANALOSI_GALAKTO
B Tre 85% Confidence Interval for
L Multiple Comparisons hean
=& Homogeneous Subsets + N Mean | Std. Deviation | Std. Eror | Lower Bound | Upper Bound | Minimurn_| Maximum
it =R | —
The T 6 | 24,0000 3246 | 26820 23,3363 24,6637 23,00 25,00
L MIMLAIA_KATANALOSI G4 2 4 | 21,0000 81850 40825 19,7008 22,2992 20,00 22,00
3 5 | 22,0000 70711 31623 21,1220 22,8780 21,00 23,00
Total 15 | 22533 145733 | 37628 21,7263 23,3404 20,00 25,00
ANOVA
MINIAIA_KATANALOSI_GALAKTOS
Sum of
Syuares of Mean Sguare F Sig
Between Graups 23,733 7 11867 | 23,733 ,000
Within Groups 6,000 12 500
Total 29,733 14
Post Hoc Tests
Multiple Comparisons
Dependent Variable: MINIAIA_KATANALOSI_GALAKTOS
Schefle
Mean
Difference 95% Gonfidence Interval >
()POLI__thyPOLI ) Std.Enmor | Sin Lower Bound | Upper Bound
[ 2 3000007 | 45644 000 17877 42723
3 2,00000°| 42817 oz 8064 3,1936
2 1 3000007 45644 000 42723 EFFiH
3 41,0000 | AT434 181 -2,3273 3223
3 1 2000007 42817 o0z -3,1836 -,8064
2 100000 | 47434 151 -3223 23223
*.The mean difference is significant atthe .05 level
Homogeneous Subsets &
< 3 [< | @

¥ 5PS5 Pracessar is ready

Eikova 1.6.6: One Way ANOVA
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O NpwTOoG nivakag agopd Kanoid neplypagika PeETpa.
Descriptives

RIMIALS KATANALOS] GALAKTOS

H5% Confidence Interval for
Mean
il Mean [Btd. Deviation |Std. Errar Lower Bound Jpper Bound [Minimum |Maximum
1 f | 24,0000 B3246 | 28820 23,3363 24 BR3T 23,00 25,00
2 4 | 21,0000 AB1650 | 40825 18,7008 22,2942 20,00 22,00
3 g | 22,0000 071 31B23 21220 22,8720 21,00 23,00
Total 16 | 22,5333 1,45733 | 37628 21,7263 23,3404 20,00 25,00

Eikova 1.6.7: Mepiypa@ika MéTpa

BAEnoupe Aoindv OTI €Xoupe TIC 3 noAeig. daiveTal To NARBOC Tou KABe deiyuaTog ava
noAn, N MEoN TIMNA OTn PNnvidia katavadAwon yAaAakTog, n TUnikn anokAion €va 95%
diaoTnpa epnioToolvng, KaBwg eniong Kal n HIKPOTEPN KAl n MEYIOTN TIPA, NAAl ava
noaAn.

O enopevog nivakag e€ival kai o BacikdG Kal anoTun®vel Tov nivaka Avaluong
Alakupavong

ANOVA
WlIILALA KATARALOS| GALAKTOS
Surm of
Squares df Mean Sguare F Sii.
Between Groups 23,733 2 11,867 23,733 Rinili]
Within Groups 6,000 12 500
Total 25733 14

Eikova 1.6.8: Mivakag AvaAuong AlakUpavong

Mpopavwg, o mnivakag nou ndipvoulde TAUTICETAl JE AUTOV MOU EiXAPE KATAOKEUAOEI
napandvw. EkToc Tng TiKAG F (23.733) To SPSS pag divel kal TNV TIPR Tou eninedou
ONUAvTIKOTNTAG p NMOU AVTIOTOIXEl 0€ auTnyv Kal eival axedov 0. 'ETal EXOUME:

Ho.m1=m2=...=mK

H, : TouAaxioTov 300 pécol diapépouv

AnoppinToupe Tn PNJEVIKN UNOBean H, OTAV TO p £XEl TIUA HIKPOTEPN N i0N ME TNV TIUN
TOU €MINEdOU ONUAVTIKOTNTAG A NoU €xel yivel n YEB0dOG. To a €xel opiaTei oTo 0.05 Kal
€neidn p<0.05 anoppinToupe TN PNJEVIKA UNOBECN Nepi 100TNTAC TV HECWV. ENOPEV®C,
€XOUME KaTaAn&sl oTo oupnépacpa OTI TouAdxioTov dUO HEOCEG TIMEC OlapEpouv. To
EPWTNHA €ival Noleg.
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MNa autd To AOYO Xpnaiygonolinaaude TNV enidoyn Twv Post Hoc eAéyxwv. 'EXoOUlE:

Multiple Comparisons
Dependent Yariahle: MIMIALA_KATANALOS|_GALAKTOS

Scheffa
Mean
Difference 95% Confidence Interval

hPOLL (I POLI (-3 Std. Error Sig. Lower Bound | Upper Bound
1 2 3,00000% 45644 ,oon 17277 42723

3 2,00000% A2a17 ooz 8064 23,1936
2 1 -3,00000% A5644 ,oon -4,2723 -1,7277

3 -1,00000 47434 181 -2,3223 3223
3 1 -2,00000% A2a17 ooz -314936 - 8064

2 1,00000 47434 1481 -,3223 2,3223

* The mean difference is significant at the .05 level.
Eikova 1.6.9: 'EAgyxo¢ Sceffe yia Tnv aviXxveuon 31apop®mV OTOUG HECOUG
'Onw¢ napatnpoUPe 0 EAEYXOG CUYKPIVEL TIC HECECG TINEG avd noAn. AnAadr, npwTta Tn

MEoN TIMA TNG A NMOANG WE auThv TnG B, énerma Tng A pe TnG I kal T€EAoGg TNG B pe Tn .
>e KaBe pia nepinTwon dievepyeiTal 0 EAeyX0G:

HU:-'HE' :.'HJI'
Hl:-'{'{i i.'ﬂj

-=> TNV npwTn nepintwon (A pe B) To p €ival pikpoTepo Tou 0.05 onodTe anoppinTeTal
n pndevikr unoBeon. OI PEOEC TIMEG TNG KNVIAIAG KATAVAAWONG YAAAKTOG HETAEU TWV
NnoAewv A kal B dlapEépouv OTATIOTIKG ONUavTIKd.

-=> 2Tn deuTepn nepinTwon (A pe M) To p eival pikpdTepo Tou 0.05 (p=0.02) onoTe
anoppinTeTal kai €d® n PNdevVIKr unobeon. Apa, ol HECEC TIWEG TNG UNVIAIAC KATAVAAWONG
yAaAaKToC HETAEU TwV NOAewV A kal [ dlapEPoUV OTATIOTIKA ONUAvTIKA,

-=> ZTnVv TpiTn nepintwon (B pe N 10 p €ivar yeyaAuTtepo Tou 0.05 (p=0.151) ondTe
dev anoppinTeTal n PNdevikn unodBeson. Apa, ol PHECEC TIMEC TNG WNVIAIAg KATAVAAWONG
YAAaKTOC HETAEU TwV NOAewV B kal ' dev SlapEPouV OTATIOTIKA GNUAvTIKA.

MnopoUpe BERaia avTi yia To test Tou Scheffe va epapudooupe onolovdnnoTe AAAo anod
TOUG €AEYXOUC MOU Pag napéxovTal.
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1.7 'EAeyyxog Ave§apTnoiag MetaBAnTomv He Xprion Tou SPSS

€ auTnVv TNV evoTnTa Ba doUuE We nolo Tpono XeipilopaoTe Ta dedopéva oTav BENOUNE
va XpnoiJonoinooupe To SPSS yia va epapuUOCoUE TOUG NiVAKEG ouvagelac. ‘Exoupe Tov
nivaka Twv dEDOPEVWV:

EnITUXOVTEG 13 73 86
AnNOTUXOVTEG 17 57 74
ZUvoAo 30 130 160

Mivakag 1.7.1: Mivakag 3£30HEVWV
ApxIka Ba npEnel va KaTaxwprooupue Ta dedopéva pag. AnHIoUpyoUHE TPEIC HETABANTEG.

o Hnpwtn 8a ovoualetal data kal 6a nepihapBavel Ta dedopéva pacg, dnAadn Tov apibuo
TWV ATOPWV MOU aVvAKOUV Og KABE kaTnyopia.

0 H deuTepn Oa ovopdletal test_deksiotitwn kal 8a naipvel Tig TIHEG 1 kal 2. 1 av
Ta dedopéva agopouVv TOUG EMITUXOVTEG TOU TEOT JeEIOTATWY KAl 2 av a@opouv Toug
anoTUXOVTEG.

o H Tpitn petaBAntn Ba ovopaletal psixologiko_test kar Ba naipvel Tig TINEG 1 epOoOV
agopad "eocwaoTpPePEIG" MNIAOTOUG Kal 2 EPOCOV APOPA KEEWOTPEPEIC».

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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Ta dedopéva Pag AoINoV £X0UV TNV NAPAKATW HOPPN:

spss examples.sav - SPSS Data Editor

File Edit Wiew Data Transform gnalvee Graphs  Utilities  Window Help
SWS| B o | =k al Flr EEE el
4
data test_deksiotitwn| psixologikao var | var ‘ var ‘ var ‘ var ‘ var
test
1 13 1 1
2 73 1 2
3 17 2 1
| @ 2 2 —
&
= _—
7
g
g
10
11
12
13
14
15
16 -
| 4 | » [\ Data View £ variable view [ 4 l
SP335 Processor is ready

Eikova 1.7.1: Elcaywyn dedopévmv oto SPSS
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EipaoTe €To1ol Aoindv va e@apudooupe Tn PEBodo. AkoAouBoUpe Ta Bruara:

spss examples.sav - SPSS Data Editor

File Edit view NSEEN Transform #nalvee Graphs  Utilities  Window  Help
Define Variable Properties. .. ¥_| =
= E |
|n|§ Copy Data Properties. .. | I_‘|'j—:||_.| %lc@ﬂ
1 psixalogl  Define Dakes...
Insert Yariable ;
Insert Cases tDéDS?IkD war | war ‘ var ‘ var ‘ war ‘ var =
1 Goto Case... 1
2 Sork Cases, ., 2
3 Transpose, .. 1
4 Restructure... 2
5 Merge Filas 3
5 Aggregate, ., e
7 Identify Duplicate Cases, ..
g Orthogonal Design 3
=] Split File...
10 Select Cases...
11
12
13
14
15
16 -
4 | » [\ Data View f variable view [ 4 l
Weight Cases SP335 Processor is ready

Eikova 1.7.2: 10 Brjpa EAéyxou AvegapTnoiag

Z€ auTo To Bripa kabopifoupe wg NPog nola PeTaBANTr oTabpiloupe Ta dedopéEva WOTE va
EQPAPUOOOULE TOV EAEYXO aveEapTnaoiag. 'ETal:

I Weight Cases

test_deksiatibwn k.
®

" Do not weight cases
@ pzisologiko_test

* Weight cases by aste
Frequency W ariable:

) % aata

Current Status: ‘weight cases by data Help

Cancel

EiHuE]

Eikova 1.7.3: KapTéAa eniAoynG oTaOpiopévng HETAaBANTAG

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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O&éANoupe 0 EAeyXOC va YiVEl w¢ NMpog Tov apiBud Twv aTOPwV Mou avhAKouv Ot Kabe
ouVvOUAOMNO Kal yia auTo enIAEyoupe Tn PeTaBANTn data wg oTtabpiopévn petaBAnTh.
EipaoTe €ToIOI NMALOV va epappocoule Tn diadikaacid. And To menu eMIAEYOUUE:

spss examples.sav - SPSS Data Editor

File Edit Wiew Data Transform sl Graphs  Utilities  Window  Help
] u Reparts L S -
B|n|§| | | | ':| 4 Frequencies. ., L
1: data 7 Tables » Descriptives...
data test deksi Compare Means » Explore... -
- General Linear Madel 3 5 var ‘ var ‘ war ‘ var ‘ —
1 | 13 Mixed Models 3
o 73 Correlate 3
3 17 Reg.ressmn »
Loglinear (3
4 &7 Classify 3 b
5 Data Reduction 3
5 Scale 3
7 Monparametric Tests 3
a Time Series »
g i Surwival 3
10 ) Multiple Response 3
' ] Missing Walue Analysis. ..
o Conlﬂplex Samples . (S
13
14
15
16 . . . -
« | » [\ pata View f variable View [ “ ll
Crosstabs SPSS Processor is ready

Eikova 1.7.4: EmAoyn EA£yxou Zuvageiag
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>T0 KevTpikO menu kaBopiloupe noia PeTaBANT 6a avnkel oTn ypauun Kai noia orn
OTAAN Tou nivaka nou B€AoOUPE va dnuioupynooupe. ‘ETal:

M Crosstabs @

Row(z]):
e data 2] O
> test_deksintiban

Pazte

Reszet
Colurnnz]:

@ pzirologiko_test

Cancel

ElE[eel

S

Help
Laper 1 aof 1

i

_tien |

]

[ Digplay clustered bar charts

[ Suppress tables

Exact... Statiztics... | Cells... Format...

Eikova 1.7.5 : KapTéAa kaBopIiopoU HeETaBANTOV
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Télog, and Tnv kapTeha Statistics emiAéyoupe Tov £Aeyxo aveEaptnoiag X° yia va
dIanIoTWOOUE TI CUKBaAivel HETAEU TV HETABANTWV.

Crosstabs: Statistics

[ Correlations
Ordinal Cancel
[ Contingency coefficient [ Gamma
. , , Help
[ Phi and Cramer's [ Somers'd
[ Lambda [ Kendal's tau-b
[ Uncertainty coefficient [ Kendal's tau-c
MHominal by Interval I Eappa
[ Eta [ Risk
[ McMemar
[ Cochran's and Mantel-H aenszel statistics

Eikova 1.7.6: KapTéAa eniAoyAG eAéyxou ave§apTnoiag
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Epappolovrag 6Aa Ta napandvw naipvoupe ano 1o SPSS Ta napakdaTtw:

= Outputi - SPSS Viewer

Eile Edit “iew Data Transform [Insert Format Analyze Graphs  Utiites ‘Window Help
Sd|SR W B o Ok @f & ¢
~l ==
|#] |- @lO] ==
= {8 Outout Crosstabs
= -{E] Crosstabs
() Title
Notes
- @ Case Processing Summary Case Processing Summary
- @ test deksiotitven * psizolociko_test
45 Chi-Souare Tests Cases
Walid Missing Total
M Percent M Percent M Percent
test_deksiotiten =
psixalogiko_test 1680 100,0% 1} 0% 160 100,0%
test_deksiotitwn * psi iko_test Cr
Count
psixolagiko_test
1 2 Total
test_deksiotitwn 1 13 73 86
2 17 57 T4
Total 30 130 160
Chi-Square Tests
Asymp. Sig. | ExactSig. | ExactSig.
Value df (2-sided) (2-sided) (1-sided)
Pearson Chi-Sgquare 16120 1 204
Continuity Correction2 1,137 1 288
Likelihood Ratio 1,608 1 205
= | Fisher's Exact Test 228 143
Linear-by-Linear
Asgaciation 1,802 L 208
MofValid Cases 160
a. Computed only for a 2x2 table
b. 0 cells {,0%) have expected countless than 5. The minimum expected count is
13,38
< | NS | >
? SPSS Processor is ready

Eikova 1.7.7 : Mivakag Zuvageiag 2X2
O €\eyxocg nou BEAaNE va KAVOUE givail:

Hy: H IkavoTnNTa Tou MAOTOU €ival aveEapTnTn ano Tov TUMNO TNG NPOCWMNIKOTATAG TOU.
H: H IKAVOTNTA TOU MAGTOU OXETICETAI E TOV TUMO TNG NPOCWMIKOTNTAC TOU.

Ano Tov nivaka @aiveral 0TI To p-value éxel Tiun 0.204 kai agoU AuTh n TIPA €ival
peyaAUTepn ano 0.05 (To eninedo nou npayuaTonoloUUE ToV EAEYX0) DEV ANopPPINTOUNE
TN KNOevikr unoBeon. Enopévwg, O PHNopoUPE va Bewpriooupe OTI N IKAVOTNTA €VOG
MASTOU OXETICETAI WE TOV TUMO TNG NPOCWMIKOTNTAG TOU.

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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1.8 Eicaywyn OTOUG HN NAPAHETPIKOUG EAEYXOUG

Mapadsiypa

Huepnoia napaymyn YaAakTog 40 nHeEp®V
16,93 14,62 15,79 13,20
16,12 18,74 13,32 16,40
18,79 15,04 18,08 16,32
18,04 13,25 16,56 20,55
13,98 18,05 16,16 14,20
18,79 13,98 12,39 16,08
17,81 15,99 13,63 13,76
18,36 18,79 17,32 17,54
13,00 12,43 14,12 16,75
16,58 13,29 15,25 18,23

O&Aoupe AOINOV va KAVOUHE TOV EAEYXO:

HU : FX(X:I = FN(#,FJ:II:X:I

H Alx= FN:M.HJ(X:'
To npwTo Bripa Nou NpEnel va KAvoupe ival va eicaydyoups Ta dedopéva oTo SPSS. Ta
KATaxwpouUue oTn PeTaBANTA x. 'Eneita, anogaciloupe Tov apiOpo Twv KAGoewv nou Ba

Xpnoigonoinooupe. KartaAnyoupe o0TI Ba Ta&ivourooupe Ta dedopéva Pag o 8 KAAOEIG
€TOI WOTE va 10XVEl:

p; = P (nnapampnon ¥ va avipel oy khaan i | He) = 1/8 = 0,125

Enopévwg Ta nocoaTiaia onpeia OAwvV Twv KAGoewv givai:
0.125, 0.25, 0,375, 0.5, 0.625, 0.75, 0.875

KaTtaxwpoUpe Ta dedopéva oTn METABANTH, £0TwW P.

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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Ano Tnv kapTéAa Frequencies Bpiokoupe Ta p Kal o2, 'EXOUpE:

Statistics
¥
] Walid 40
Missing 0
Mean 15,9558
Std. Deviation 213758

Eikova 1.8.1: Mepiypa@ika oToixeia

To enopevo Brua €ivalr va dnuIoUpynooupde Ta Opia yia TNV KABe kAdon pag. ©a Ta
TONOOETHOOUKE 0T METABANTH y. =TNV kapTéAa Compute Variable kdvoupe 1o €€AG:

Bl Compute Variable E]

T arget % ariable: Mumeric E zpression:
|_l,l = IDF.MORMAL[p.15.9558.2.137E]
Type & Label... |
|2
o l—l Furnction group:
%P | <>l 7lslal CDF & Moncentral COF =
» Conversion N
| <=l>=] _a]l5]|%] Current D ate/Time
j | | 1 | = | 3 | D ate Arithrnetic
Drate Creation B
ﬂ & 1] o | .| D ate Extraction
ﬂ ~1 0l Delete | I:I ﬁisc_ellane?us o
IDF.NORMALprob, mean. stddes]. Eunctions and 5 pecial Wariables:
Mumeric. Returnz the value from the normal \df.G amma ~
diztribution, with zpecified mean and |df.Halfrrm _
standard dewviation, for which the Idf lgauss
curnulative probability iz prob. Idf.Laplace
Idf.Linarrnal
Idf. Logistic
Idf.Pareto
Idf. S rmod
1df.Srange —
If... [optional caze selection condition] Idf.T
1df Urifarm o
] I Fazte Hezet Cancel Help

Eikova 1.8.2 : Anpioupyia opiwv oTIG KAGOEIG HAG

>70 nedio —> IDF.NORMAL(p,15.9558,2.1376) «kabopifoupe Tn WETABANTA nou
NePIEXEI TA NOCOOTIAIA ONUEIA TWV KAGOEwV Pag (p), Tn Héon Tiun (1=15,9558) kai Tn

diakUpavon (62 = 2,1376) Twv Sed0UEVOV HaC.
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Enopévwg, To KEVTPIKO Mmenu €XEl TNV aKOAouBn Hoper:

spss examples 2.say - SPSS Data Editor

File Edit WYiew Data Transform Analvze Graphs BEEGESS Window Help
=dS B || =k ol FrE BER %2l
4
kS | p | y | var | war | var var var var -
1 12,39 25 1350 ml
2 1243 250 14 A1
3 13,00 375 1527 b
4 13,20 A00 1596 [ ]
5) 13,25 B25 16 B4
G 1329 JFE0 17 .40
7 13,32 875 1841
8 1363
2 13,76
10 13,98
11 1398
12 14,12
13 14,20 . .
14 14 62 . . -
|« | » [\Data View £ variable view [ ‘4 ]
SPSS Processar is ready

Eikova 1.8.3: Kevrpikd menu SPSS

H peTaBAnTn y nepihAapBavel Ta 6pia Twv 8 KAAOEWV HAG. TN OUVEXEIQ Ba KATAOKEUAGOUUE
GAAN dia peTaBANnTn (€0Tw Z) Nou ouciacTika Ba sival N Kabe KAAaon. 'ETol, ENIAEYOULE:

spss examples 2.sav - SPSS Data Editor

File Edit Wiew Data BIEREEGGY Analvze Graphs  Utlities window  Help
u Compute,..
— |n |§| | - ] |_|_Ir||t0'_5‘lamg'v"la:zb:es...
4 Visual Bander ... Into Different Yariables. ..
% | Count... [ war var var =
1 12,39 Rank Cases... —]
2 12.43 Automatic Recode. ..
3 13,00 DatefTime... —
4 13.20 Create Time Series. .. I:I
5 1325 Feplace Missing Yalues...
B 13.29 Random Mumber Generators.,..
7 13,32
8 1363
9 13,76
10 13,58
11 13,98
12 1412
13 14,20 . .
14 14 62 . . -
| 4 | » [\Data View £ Variahle View [ 4 ]
||Recode Inta Cifferent Yariables SP335 Processor s ready

Eikova 1.8.4: AnHioupyia kKAAoewv
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‘Eneira kaBopifoupe nola peTaBAnTn 6a enavakaBopifoupe (x) kal nwg BEAoupe va
ovopaletal (kapTéha output variable)

Bl Recode into Different Variables

@ o Mumeric Yariable -> Qutput Wariable: Output Variable
@- [ _ Mame:
(] :
Label;
Old and MNew Yalues... |
If... | [optional case selection condition)
| | Beset ‘ Cancel | Help |

Eikova 1.8.5: Angioupyia HETABANTNAG HE CUYKEKPIMEVA OpIda

>Tn OUVEXEIQ EI0AYOUHE Ta Opld PaAg yia TNV KaBe kAaon and Tnv kaptéha Old and New
Values. >Tnv kapTéAa Old Value €i0ayoupe To eUpog TWV TIHWV Kal aTnVv Kaptéha New
Value Tnv kaivoupyia Tipn. Fa tTnv npoTn kKAdaon (TiyR 13,5 cUp@wva Pe Tn HeTaBANTh
y) eniAéyoupe Tnv kapTéAda Lowest through kail yia Tnv TeAeutaia kAaon (Tiun 18,41
oUp@wva Pe Tn HETaBANTA ¥) Tnv kapTéAa through highest. 'Exoupe Aoinov:

Recode into Different Variables: Old and Mew Values

Old % alue Mew Walue

o+ ale: ||7 v Yalue: Ii " Syztem-miszing
" Spstem-mizsing " Copy old walue(z]

" Swpztem- ar user-missing 0ld > Hew:

" Range: Loweest thru 13.5 - 1

i~ .
Range: 15.96 thru 16.64 -» 5

A

Ii Ii I_I 135 thru 1451 - 2 E
1451 thry 15,27 --» 3

15,27 thru 15.96 > 4 =

4 1664 thiu 17.4 -+ B bl

" Range: [ Qutput variables are strings

I -

Al gther values Euntinue| Cancel | Help |

Eixova 1.8.6: Andioupyia opiwv

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ



Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

EipaoTe €ToIOI NMAEOV VA EPAPPOCOUHE TOV EAEYXO MAG. EMIAEyoupEe OTO menu:

spss examples 2.sav - SPSS Data Editor

File Edit Yiew Data Transform BEREPEEN Graphs Utiities Window Help
~ Reports 4
= |n |§| | | | = | Descriptive Statistics 3 E_‘l %|@|
4 Tables 4
% | B Compare Means 4 | war | war var var var =
1 12,39 12 General Linear Model 4 100 -
2 12,43 g MixedMadels Y o
3 13,00 a7 E:;i:‘;n o e
4 1320 B0 Lnglnear y 1,00 ]
5) 13,25 B2 Classify y (1,00
5} 13,29 75 Data Reduction » 1,00
7 13,32 a7 Scale v 100
g 13,63 Monparametric Tesks L4 chi-3quare. .,
g 1376 Time Series 3 EBinomial...
T 1393 Supwival ¥ Runs..
P 13 '98 Multiple Response 4 1-5ample K-35,
! Missing Walue Analysis. .. 2 Independent Samples. ..
12 1412 Complex Samples ¥ K Independent Samples...
13 14,20 : 2 Related Samples...
14 14 B2 . . K Related Samples... -
|« | » [\Data View £ variahle view [ KAl il
Chi-Square SP335 Processor is ready

Eikova 1.8.7: EmAoyn eAéyxou Chi-Square

KabBopiloupe os nola eTaBANTr BEAOUE va Yivel 0 EAeyxoc. EniA&youpe Tnv kapTéAa All
categories equal, apou ol kKAGoeIg €ival IooniBaveg. 'Exoupne Aoinov:

B Chi-Square Test E]
@ " Test Wariable Lizt: QK
z
% E @ Faste

E Rezet
Cancel
Expected Range Expected Values el

f* Get from data (o Al categones equal
" Usze zpecified range " Walues:

s
—

Euact...

S

Eikova 1.8.8: KevTpikdé menu gAéyxou Chi-Square
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Epappolw Tov EAeyxo Kal naipvw To €€NG output.

i=| Outputl - SPSS Viewer

Fil= Edit Wew Data TIransform  Insert Format  Analyze  Graphs  Urilities  window  Help
= H SR bl FB| o Elek] @l o0
|| =] -] OO ==
= {e] Cutput NPar Tests
=-=+{E] MPar Tests
Title
- Motes -
5 {&] Chi-Sousare Test Chi-Square Test
~[E] Title
=—{E] Frequencies
-] Tite Frequencies
- =
L@ Test Statistics
z
Ohserved M Expected M Residual
1,00 7 5,0 2,0
2,00 & 5,0 1,0
3,00 3 5.0 -2.0
4,00 1 5,0 -4,0
5,00 =] 5,0 2.0
5,00 3 5,0 -]
7.00 7 5,0 2.0
2,00 = 5,0 o
Total 40
Test Statistics
z
Chi-Sguared 8,400
or T
Asymp. Sig 299
a. 0cells ((0%) have expected frequencies less than
A The minimurm expected cell frequency is 5,0
< | >
15 items selecked (5 hidden/collapsed) ? SPSS Processor is ready

Eikova 1.8.9: AnoteAéopaTta eAéyxou Chi-Square

BAEMoOUPE TNV KATAVOMN TwV KAIvoupyiwyv KAAOEwV, KaBwG €niong Kal Ta anoTeAéouaTa
Tou eA&yxou oTov mivaka. Eneidn To p-value=0.299 éxel Tiun PheyaAUTepn ano 0.05 dev
anoppinToupde Tn WNOevVIKr unodbeon Kal eNOUEVWE BewpoUpe OTI OVTWG Ta dedopEva
NMPOEPXOVTAI Ao Wia KAavoviKr KaTavoun.
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1.9 Runs Test

O €nNOPEVOG PN NAPAPETPIKOC EAEYXOG HE TOV onoio 6a acXoAnBoUue ival o EAeyX0G Twv
powv (runs test). O €\eyxoc auTog BacileTal oTov aplBPo Twv powv Mnou eugavidovral
o€ deiypa napatnphiocwv. Q¢ por evvooUue Tn d1adoXr OHoIWV CUHBOAWYV (M.X. +, -) ME
aAAa oUpBoAa. MNa napadsiypa:

T i e +++ -
1 2 3 45 6 7 8

'Exoupe 8 poccg (8 popeg evaAlaooovTal Ta cUPBOAaA). ‘000 HIKpOTEPOC gival 0 apiBUOC TwV
POWV TOOO MIO I0XUPEC eVOEIEEIG €xoupe OTI Ta dedopéva pag dev epgavilovTal e Tuxaia
o<1pd, aAAd, undpxel kanoiou €idouc TAON OTN OEIpA KATAypaPn¢ ToUG. AvTIOETA, HEYAAOG
aplBpog powv evioxUel Tn Bewpia nepi TUXAIOTATAG OTNV EUPAVION TWV OEdOUEVWV MaC.
O €Aeyxog Aoindv nou KAvoupe gival TnG HOpPNG:

Hy: Ta oUpBoAa gpgavilovTal Je Tuxaia osipa Kal ENOPEVWG Ta dedopéva Jag KkaTtavepovTal
Tuxaia.

H, : H ogipd ep@aviong Twv oupBOAwY dev eival Tuxaia Kal €NOHEVWG BEWPOUPE OTI
UMNAapxel kanolou €idouc Tacn ota dedouéva Jac.

O €A\eyxoG TwV unobeoswyv Oa yivel Ye Tn OTATIOTIKN cuvapTnon T yia Tnv onoia IoXUEl
omav |T1| >z, , TOTE ANOPPINTOULE TN PNJEVIKR UNOBeaN. Ta va XpnoIHonoInooupe
TNV nponyoUpevn Katavoun 6a npenel To peyebog evog anod Ta dUo oUPBOAa va esivai
peyaAUTepo anod 20. e JIAQOPETIKN MNePINTwon XpnoigonoloUuye 10 |T1] > Wy
OMnou w_ €ival ToO d NocoaoTIaio GNUEIO TNG KATAVOMNG TNG OTATIOTIKAG GUVAPTNGNG 1
(NAPAPTHMA). Ac Soupe éva napadeiyua.

Mapadsiypa

Huepnioia napaymwyn yaAakrtog 40 nHEP®V
16,93 14,62 15,79 13,20
16,12 18,74 13,32 16,40
18,79 15,04 18,08 16,32
18,04 13,25 16,56 20,55
13,98 18,05 16,16 14,20
18,79 13,98 12,39 16,08
17,81 15,99 13,63 13,76
18,36 18,79 17,32 17,54
13,00 12,43 14,12 16,75
16,58 13,29 15,25 18,23
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Ma va JnopECOUNE va NpayuadToNoINCOUNE TOV EAEYX0 XPEIalOPAOTE Hid NApdPETPO WG
npoG TNV onoia 6a CuyKpiVOUNE KABE TIUM Kal 6a avTioTolxoUWE éva + av gival ueyaAuTepn
N €va - av €ival JIKpoTePN. MNopoUUE va XPNOIKUOMNOINCOUME €iTE TN MEON TIUA €ITE TN
dlapeco. 'EoTw OTI XpnoidonoloUhe Tn didueco. Ma Ta napandvw 0edopEva auTn €ival
16.14 kal enopévwg o nivakag yiverar:

Huepnoila napaymyn YaAakTog 40 nHEP®OV

16,93 + |14,62]| - |1579] - |[13,20] -
16,12 - |18,74| + |13,32] - |16,40| +
18,79 | + | 1504 - |18,08]| + |16,32] +
18,04 | + |13,25| - |16,56| + |20,55| +
1398| - |18,05| + |16,16| + |[14,20] -
18,79 | + | 13,98 - [12,39]| - |[16,08] -
1781 + |1599] - 13,63 - |[13,76] -
18,36 | + |18,79| + |17,32| + |1754| +
13,00 - 12,43 - |14,12]| - |16,75| +
16,58 | + |13,29| - |1525]| - [18.23]| +

Mivakag 1.9.2: Mivakag 3£30HEVMV

MeTPOVTAC TIG EVAAANAYEC TWV CUMBOAWV KATAANYoOUUE ot €va oUvolo T = 21 powv.
To aBpoliopya Twv + cUPPBOAWV eival 20 kal Twv — 20 €NOPEVWE XPNOIYOMNOIoUUE TV W
KaTtavoun. =& eninedo onuavTikoTnTag a = 0.05 £xoupe OTI (BA. Mapaptnua):

T=sw, =14 kai

T=w 28

72 = Wo.025
1-a72 = Wo.075%

Epeic éxoupe T = 21 kdl €nopevwe Osv anoppinToups Tn PNdevikn undBeson nepi
TUXAIOTNTAG TWV OedOUEVWV PaC.
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'Exoupe Adn siocayayel Ta 0edopéva Pag. EniAéyoue:

spss examples 2.sav - SPSS Data Editor

File Edit wiew Data Transform Ry Graphs  Utiities Window Help
~ Reports 4
= |H |§| | ol | | = | Descriptive Statistics 3 [:l %|@|
1 Tables 4
¥ | var EDmparleL_Mea”; o : var | var war war war WA a
eneral Linear Mode —
; 1:?3 I— Mixed Madels b
3 18.79 Correlatie » ]
Reqgression ]
4 18,04 Laglinzar 3
5 13,98 Classify 4
4] 18,79 Data Reduction »
7 17,81 Seale 3
g 18,36 Monparametric Tests L4 hi-Square...
g 13,00 Time Series 3 Binornial...
10 16 58 Surwival 3 Runs...
1 1462 Multiple Response 4 1-3ample K-5...
! Missing Walue Analysis. .. 2 Independent Samples. ..
12 18,74 Camplex Samplas 3 K Independent Sarmples. ..
13 15,04 2 Related Samples...
14 1325 K Related Samples... -
|« | » [\Data View £ variahle view [ 1 il
| Runs SP335 Processor is ready

Eikova 1.9.1: EmAoyn eAéyxou Runs Test

>Tnv kapTéAa Exact Tests eniAéyoups:

Exact Tests

—~

—~

iy

&

Monte Carla
Lonfidence level:
Mumber of samples:

Exact

Iv Time limit per test: 5 minutes

E=act method will be used instead of Monte Carlo when
computational limits allaw.

For nonasymptotic methods, cell counts are alwayps rounded
or truncated in computing the test statistics.

Continue

Cancel
b4
li

g,

Help

Eikova 1.9.2: EmiAoyn Exact Runs Test
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Katoniv eniIA&youpe TN METABANTI Nou BEAOUNE va eAEyEoue KABWCE eNiong Kal w¢ Npog
nola napdaueTpo 6a oUYKpPiVOUPE TNV KABe pag Tiun (kapTéAa Cut Point).

I Runs Test E]

Test Wariable List:

o

ak.

Faszte

Beset
]

Cancel

Help

il

Cut Point
v Median [ Mode

[ Mean [ Custom: Qptionz...

Eikova 1.9.3: KevrTpikd menu Runs Test

To anoTEAEoPa NMou naipvoupe ival To €ENG:

i= Output1 - SPSS Viewer

Fil= Edit WVew Data Transform Insert Format  Analyze Graphs  Utlities  Window Help
= HS R e B« 0=k e & 0
] +| -] @Ol == 2]
= {E] Output NPar Tests
=& MPar Tests
-] Title
kotes
- LE Runs Test Runs Test
X
TestValuea 16,14
Cases = TestWalue 20
Cases == Testvalue 20
Total Cases 40
Mumber of Runs e
z pulula]
Asyimp. Sig. (2-tailed) 1,000
Exact Sig. (2-tailed) 1,000
Foint Praobability 124
4. hedian
< ' 2
? SPS5 Processor is ready

Eikova 1.9.4: AnoteAéopaTta eAéyxou Runs Test
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To p-value €xel Tiuf JeyaAuTepn and 0.05 kal eNopévVwe OV anoppinToOUHE Tn MNOEVIKA
unoBeon. Apa de BewpoUPE OTI UNAPXElI CUYKEKPIPEVN TAON OTN O€Ipd KATaypapng TwvV
J0£dOUEVWV HaC.

1.10 Kolmogorov-Smirnov gvog dsiyparog

O TeAeuTdiog PN NAPAUETPIKOC EAEYXOC WE Tov ornoio 6a aoXoAnBoUpe €ival o EAeyX0G
Kolmogorov-Smirnov yia Tnv nepinTwon evog deiyuatog. Xpnaoldonolgital yia va
ehéyEoupe TNV undBeon kKaTa nooo Ta dedopéva Pag npooeyyilovTadl IkavonoinTika ano
M1 OUYKEKPIKEVN KATAVOUH.

H diapopd Tou ano Tov Chi-Square gival 611 o Kolmogorov-Smirnov epappoleTal kal yia
dlaTteTaypéva dedopéva Kabwe eniong kal 0TI OV XPNOIKYONoIEl TN ouvapTnon NUKVOTNTAG
méavoTnTag aAAd, Tnv adpoloTikn ouvdapTnon KaTtavoung F(x) = P(X<x). To npoBAnua
nou €xel auTdg o €AegyXog €ival OTI €ival Mo ANOTEAECNATIKOG O MEPINTWOEIG NOU Ol
NApAPeTPOl TNG KATAVOUNG Nou BEAOUNE va eAEyEOUNE dev €ival ayvwaoTol, de xpeldleTal
OnAadn va ekTIiunBouv. e dIaQOPETIKN nepinTwon o Kolmogorov-Smirnov egivar nio
ouvTNPNTIKOC.

Mapadsiypa

XpnaigonoloUWe Kal NAail To napddeiyya Je TNV NUEPNOIa napaywyn yalaktog. O nivakag
TwVv dedopéVwV ival:

Huepnoila napaymyn YaAakTog 40 nHeEpOV
16,93 14,62 15,79 13,20
16,12 18,74 13,32 16,40
18,79 15,04 18,08 16,32
18,04 13,25 16,56 20,55
13,98 18,05 16,16 14,20
18,79 13,98 12,39 16,08
17,81 15,99 13,63 13,76
18,36 18,79 17,32 17,54
13,00 12,43 14,12 16,75
16,58 13,29 15,25 18,23

Mivakag 1.10.1: Mivakag 3edopEV@V
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O&éANoupe Kal NAAl va eAéyEoupe Katd noco Ta dedopeéva pag npooeyyilovral and Tnv
KAavoVvikr Katavoun. MpayuaTtonoloUpe dnAadn Tov EAEyXO:

'Exoupe NdN kataxwpiosl Ta 0edopeva Pag otn HETABANTA X. And ToO menu €nIAEYOULE:

spss examples2.say - SPSS Data Editor

File Edit Wiew Data Transform B Graphs  Uklities  Window Help
= Reports ¥
= |n |§| | ol | | "I:| Descriptive Statistics 3 [_'l %lc@ﬂ
1: Tables 4
X | var gomparleLlMean; " : var | ar war war war ¥a a
eneral Linear Mode —
; 12:?3 |— Mixed Models 3
3 18.79 Correlatfa 3 ||
Reqgression ]
4 18,04 Loglinear 3
5 1398 Classify 3
B 18,79 Data Reduction 3
7 17 .81 Scale »
g 18,36 Monparametric Tests L4 Chi-3quare. ..
) 13,00 Time Series 3 Binomial...
10 1658 Surwival 3 Rurs
T 1452 Multiple Response 3 1-5¢ oo
! Missing Yalue Analysis... 2 Independent Samples. ..
12 18,74 Complex Samples 3 K Independent Samples. ..
13 15,04 2 Related Samples...
14 13,25 K Related Samples... -
< | » [\ Data View £ ‘ariahle view [ 11 il
1-5ample K-5 SP335 Processor is ready

Eikova 1.10.1: EmAoyn eAéyxou Kolmogorov-Smirnov evog deiydarog
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>Tnv kapTéAa Test Distribution sniAéyoupe Tnv kaTtavoun and Tnv onoia BEAoUPE va
eAEyEoupe OTI MPoEpXovVTal TA JEDOUEVA HAG. TN CUYKEKPIYEVN NEPINTWON EMIAEYOUME
Normal. >tnv kaptéha Exact sniAéyoupe kal naAl Tnv emAoyn Exact. O Aoyog nou
KAVOUME auTn TNV €niAoyn €ival OTI 0 nepinTwon HIKPp®V delydaTwy To p-value nou
pag Oivel To SPSS evdexetal va pag odnynoel o AavBaopéva oupnepdopara. 'ETol
xpnoigonolwvtag To Exact naipvoupe a&ioniota anoteAéopaTta aveEdpTnTa ano Tnv
KATAvoun Kal To HEyeBog Tou deiyndaTog Pag. 'EXoupde AoInov:

Il One-Sample Kolmogorov-Smirnov Test E]

Test ariable List:

n

Fazte

1

Cancel

Help

Test Distribution

Iv Marmal [ Unifarm
Exact...

[ Poizson [ Exponential

TE ik

Options. ..

Eikova 1.10.2: KevTpiké menu Kolmogorov — Smirnov
Ta anoTeAEoPATA MOU NAipVOUUE (paivovTal NapakaT®:

g% Output? - SPSS Viewer

File Edit Wiew Data Transform Insert Format  Analyze Graphs  Utilities  Window Help
ZHd& R b ®B o B=lkl @ & 0
[>] +| =] @o| ==2
= (] Output = NPar Tests
] El MPar Tests
+[E] Tile
Motes
@ Cne-Sample Kolmogoroy-Smirnoy Test One-Sample Kolmogorov-Smirnov Test
ks

[ 40
Mormal Parametersab  mean 15,9652

Std. Deviation 2137549
host Extrerme Absolute 119
Differences Positive 114

Megative -,08s
Kalmogorow-Smirnoy Z 754
Asymp. Sig. (2-tailed) G20
Exact Sig. (2-tailed) ave
Foint Prabability 000

a. Test distribution is Mormal.
b. Calculated from data.
< ' ’
& items selected {4 hidden/collapsed) ? SPSS Processor s ready

Eikova 1.10.3: AnoteAéopata eAéyxou Kolmogorov-Smirnov
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MNMapaTnpoUpE OTI 0 EAEYXOG EYIVE YIA TNV KAVOVIKN KATAVOUNR WE JEoN TIMA B = 15.9558
kal 02 = 2.13759. Eneidn To p-value &xel TiuA peyaAutepn and 0.05 (p-value = 0.620) dev

anoppinToupe Tn KNJEVIKNA unoBeon, onoTe PUNopoUPE va Bewprooupde OTI Ta dedopEva
Hag npaypaTi NpogpXovTal and Kavovikr KAaTavoun UE TIG OUYKEKPIPEVEG NAPAPETPOUC.
Ti yiveTal OpwG 0Tav BEAOUNE va NpokaBopiCoOUNE EPEIC TIC NAPAPETPOUC HIAG KATAVOUNG;
Ag doUpE TO NApakaTw napddeiyua.

Mapadsiypa

'EXOUME MIa ouvapTnon Katavoung F(x)yia Tnv onoia naipvoupe To Tuxaio dsiyua:

0,621 | 0,503 | 0,203 | 0,477 | 0,710
0,581 | 0,329 | 0,480 | 0,554 | 0,382

O¢éloupe va eAEyEoupne TNV unoBeon OTI To dsiyua £xel NPoEABEl anod TNV OPoIOHOPPN
katavopur oto diaotnua (0,1).

Av akohouBoUaoape Tnv nponyoupevn diadikacia 6a KaTtaAfyaue oTo €EAG:

i=| Output2 - SPSS Viewer
File Edit Wew Data Transform Insert Format Analyze  Graphs  Utilities  window Help

=g B o B=k @ & |

[»] +[ = @O ===
= {e] Output NPar Tests
= »@ MPar Tests
~[E] Title
Motes
@ One-Sample Kolmogoroy-Smirnoy Test One-Sample Kolmogorov-Smirnov Test
X
[ 10
Uniforrm Parametersab  dinirmum ,203
hlaximurm 710
Most Extreme Ahsolute 240
Differences Pasitive 100
Megative -, 240
kolmogorow-Smirnoy £ ]
Asymp. Sig. (2-tailed) JB10
Exact Sig. {2-tailed) A33
Paint Prabability 000

a. Test distribution is Unifarm.
h. Calculated from data.

< | >
? SPSS Processor is ready

Eixova 1.10.4: AnoteAéopara eAéyxou Kolmogorov-Smirnov

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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MapaTnpoUuE OTI Ol NAPAUETPOI MOU 0PIOTNKAV YIA TNV OLOIOPOP(N KATAvoun dev ival Ta
(0,1) nou B£Aape aAAa, Ta (0.203, 0.710) nou nponABav and Ta dedopéva pag (eAaxioTn
Kal Yeylotn Tign). Na va npayPaTonoifooulEe ToV EAeyX0o nou BENoupe akoAouBoUpe Ta
€&NG PApara:

spss examples2.say - SPSS Data Editor

8 Edit  Wiew Data  Transform  Analvze  Graphs  Utilities  Window Help

open . E[- Al %@

Open Database 3 Qukput

Read Text Data... Draft Cutpuk 1 | o | = T = = T

Scripk =

Save Chrl+S

Save As...

Mark File Read Only

Display Data File Information [ -

Cache Data. ..

Switch Server...

Prink Preview

Print... Chrl+P

Recently Used Data [

Recently Used Files [

Exit

14 -
4 | » |\ Data View £ variahle view [ I ]
WMevw Synta SPSS Processor s ready

Eikova 1.10.5: AvoiyHda napaBupou evroAwv (SPSS Syntax)

3TO menu €I0AYOULE Ta €ENG:

B Syntax1 - SPSS Syntax Editor

File Edit Wiew Data Transform  Analvze Graphs  Ukilities

RS " o D=kl al » 2

Run  Window  Help

=]
tra

D)

NPAR TESTS K-S (UNIFORM,O,11= x.

T SPSS Processor s ready

Eikova 1.10.6: Angioupyia eAéyxou Kolmogorov - Smirnov He
NApAaHETPOUG

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ

OUYKEKPIHEVEG
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Ano To menu eMiAéyw Run Kal naipvw Ta €€N¢ anoTeAéopaTa:

= Output2 - SPS5 Viewer,

File Edit Yiew Data Transform Insert Format Analyze Graphs  Utilities window Help
=Sk B/ o Bk @ & |
|»| +| -] Q0] (=28
= {8 Output NPar Tests
- +{&] MPar Tests
-[E Ttle
[ Mates
@ One-Sample Kolmogoray-Smirnow Test One-Sample Kolmogorov-Smirnov Test
¥
M 10
Unifarm Parametersab  Minimum 1]
Maximum 1
Most Extreme Abhsolute ,280
Differences Positive 290
Megative -,224
Kolmogorow-Smirnoy £ 91T
Asymp. Sig. (2-tailed) 370
A. Test distribution is Uniform.
h. UserSpecified
< | >
Processor area ? SPSS Processor is ready

Eikova 1.10.7: AnoteAéopara eAéyxou Kolmogorov — Smirnov

MpayuaT ol NapdueTpol yid TNV KaTtavoun pag sivar (0,1). To p-value eivar 0.370,
TIUA peyaAUTepn ano 0.05 kal enodevwe dev anoppinToupe Tn KNdevikh unoBeon, dpa
JrnopoUpe va Bewpriooue OTI To deiyua Jag npooeyyileTal anod TNV opoIoPopdn KaTavoun
Je napapeTpoug 0 kai 1.

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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1.11 SuoxETion

>Tov nNapakdaTtw nivaka napoucidlovTal kanoia oToixeia Tng eraipiag (MwAnoeig, 'EE0da
Alapnuiong og .000€ kail ApiBuog NMwAnTwv) and To £T0¢ idpuong TNG MEXPI ONHEPA.

'ETOG NMwARosig ‘EE0da Ap1Op0og
(o€ .000€) [ Alapnuions NMoAnTov
(o .000€)

Mivakag 1.11.1: Mivakag AedOHEVWV

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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©a KaTaokeudooupe dUo ypapnuaTa. ‘Eva yia kabe eEaptnuévn YeTaBANTn. O1 NWANCEIG
gival n ave&aptntn petaBAnTh (X) kai 6a TonoBeTnOei oTov d&ova Y. Ta €€oda diapnuiong
(Y1) kal o apiBpog Twv nwAnTwv (Y2) 6a sival ol eEapTnUEVEC HAG HETABANTEG.

Ano To menu eMIAéyw TNV KapTéla Simple Scatter.

spss examples3.sav - SPSS Data Editor

File Edit %iew Data Transform Analyze NEEEGEN Ltlities window Help

= Galler
=|lS m| o] =kl sl S0 » el
1: Poliseis 350 Map 3
Paoliseis | Diafimisi | Poli Bar... 1 | war war war war var Vo m
1] 350] 54 3-D Bar... Hl
2 420 95 Line. ..
3 490 180 Area...
4 720 87 Fie...
5 B50 120 HighrLow. ..
B 00 230 Pareta...
7 70 165 Contral,,,
g 1050 316
Boxplot,.. . —
9 1190 240 Errar Bar...
10 1470 380 Population Pyramid...
11 1500 465
12 1670 520 " =
Histogram...
13 1730 460 PP
14 1690 420 G-
15 1720 570 Sequence...
16 2280 B20 ROC Curve,..
17 Time Series 3
18 )
il
20
21
22 hd
< | » [\ Data View £ Variable View [ 4 |
Scatter /Dot SPS3 Processor is ready

Eikova 1.11.1: EmAoyn Scatter Plot

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ



Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

>Tov Y a&ova sioayw Tn PeTaBAnTn Poliseis kal otov X d€ova npwTta Tn pia YeTaBAnTn
(éotw Tnv Diafimisi) kai yera Tnv aAAn (Polites )

Hl Simple Scatterplot
<> Polites st L
_Eeste |
25 Aais -
I:I | #&> Diafirnisi ﬁ
[ Eeneal |
Set Markers bu:
(=17 _Hee |
I:I Label Cases by:
Fanel by
R owes:
—
Colummns
—

Template
I U=e chart specifications from:

=T

Title=. .. | ;gptions...

Eikova 1.11.2: KaGopioHoG eEapTNHEVNG KAl AVEEAPTNTNG HETABANTAG

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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Ta ypa®nuarta nou naipvoupe ival TNG JopenG:

= Output3 - SPSS Viewer

File Edit View Data Transform Insert Format Analyze Graphs  Utiities Window Help
S|H|SR bl B 5| Bl=|k| @f £ |
[2] *| = @lE] ==
=) (8] Outpt Graph =
=[] oraph
-] Tle
~[gy Motes
L[ Scatter of Poliseis Disfimisi 2400
= [E] crapn o
[ Tite 2200
I notes 2000
[ Scatter of Poliseis Poltes o 5
1800 —|
o o
1600 —|
)
2 o o
& 14004
£ 12004 o
1000 ©
800 — o o
°o
600~
o
-4 o
400 @
20 T T T T T T T T
0 100 200 300 400 500 600 700
Diafimisi
=+ Graph
2400
o
2200
2000 —
e o
1800~
o =]
1600
)
2 ° o
& 1e00—
& 12004 o
1000 ©
800— o ° 4
600~ ®
° o
400 o
200 T T T T T T T
0 20 40 60 &0 100 120 )
Polites ~
< >
? SPSS Processat is ready

Eikova 1.11.3: Alaypapgpara Aiaocnopag

‘Onw¢ napaTtnpoUie Kal and Ta dUo ypa@nuaTa Qaiveral va undapyel Kanoia oxeon HeTagu
€EAPTNUEVWV Kal aveEaptnTnNG METABANTNG. Kar oTi¢ dUo MePINTWOEIC paiveTal OTI Ol
nwAnoeig au&dvovrtal 600 au&avovTal Ta €£oda OlaPnuIonG, AdAAd Kdl o apiBuog Twv
nwAnTwv. H dila@opad sival 0TI gpaiveral n oxXeon avapeoa oTiG NwARoeIG—£E0da diaprpiong
va €ivai nio 1oxupn ano OTl eKeivn avapeoa oTig NWANCEIG-apIBuOG NWANTOV.

Ynapxouv PETPA MOU PAG EMITPEMOUV VA EKTIUAOOUUE PE MEYAAN akpiBeia Tn CUOXETION

METAEU OUO peTABANTWV, AAAG kal TNV 1oXU TNG OUOXETIONG, KABWG €niong Kai To €id0g
auTng.

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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Mapadsiypa

NwARoEIg ‘EE0da Ap1Opog
(o€ .000€) | AlapRpiong NMoAnTov
(o .000€)

350 54 32
420 95 47
490 23
720 87 68
650 32
800 17
790 58
1050 75
1190 98
1470 43
1500 76
1870 89
1730
1890 76
1720 65
2280 93

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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ApoU pe Ta ypagnuaTta dev eiyaoTe giyoupol noia €ival n kaAUuTtepn enidoyn 6a
XPNOILOMNOINCOUKE TO OTATIOTIKO HETPO I. AnNd To menu €nIAEYOUE:

spss examples3.sav - SPSS Data Editor

File Edit “ew Data Transform RN Graphs Utilities Window Help
N Reports 3
= |E |§| | | | = | Descriptive Statistics 4 F' % | @|
1: Paliseis I Tables 4
Poliseis | Diafimigi —“ompare Means 4 var | var var var var yar =
1 | 35|]| 5 General Linear Model 3 =1
2 o0 3 Mixed Models 3
Correlate 3
3 450 18 Regression 3 Partial.
4 720 8 Loglinear ¥ Distances...
5 550 12 Classify »
B 200 23| DataReduction 4
il 790 16/ Scale »
g8 1050 k1 Monparametric Tests 3
g 1190 24 Time Series »
10 1470 5 Survival 3
Multiple Response 3
" 1500 45 Missing Yalue Analysis. .,
12 1870 52 Complex Samples »
13 1730 460 1
14 1850 420 7B
15 1720 a70 b5
16 2280 620 93
17 -
18
%)
20
21
22 -
< | » |\Data View £ variahle View f [«] il
Bivariate SPSS Processor is ready

Eikova 1.11.4: EmIAoyr] CUVTEAECTH OCUOXETIONG

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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>Tn ouvéxela eNIAEYOUHE TIC HETABANTEG yia TIC onoieg 6a BPoUPE TO CUVTEAEDTN
OUOXETIONG.

Bl Bivariate Correlations

!

Wariables:
& Poliseis -

> Diafimisi Paste

‘:\ & Polites Reset
Cancel

Help

Correlation Coefficients

[v Pearson | Eendal'staub | Spearman

Test of Significance
f* Two-tailed " One-taied

Dptions. ..

i

[v Flag significant correlations

Eikova 1.11.5: KEvTpIkO menu OUVTEAECTH OCUOXETIONG

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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To anoTEAEoPa Nou naipvoupe €ivai:

#= Output2 - SPSS Viewer

File Edit Yiew Data Transform Insert Format  Analvze Graphs  Utilities  ‘Window Help

= d SR e =3B o Bele @ &

|2] +| -] DO =8|
= {E] output = Correlations
= @ Correlations
+[E] Title
[ Nates
@ Correlations Correlations
Foliseis Diafimisi Folites
Faliseis Fearzon Correlation 1 8537 7187
Sig. (2-tailed) Rl oz
M 16 16 16
Diafimisi  Pearson Correlation 953+ 1 11
Sig. (2-tailed) 000 012
M 16 16 16
Falites Fearzon Correlation 154 B11* 1
Sig. (2-tailed) ;002 012
M 16 16 16

**. Correlation is significant atthe 0.01 level (2-tailed).
*. Correlation is significant atthe 0.05 level (2-tailed).

< |
¥ |5PSS Processar is ready

|w

Eikova 1.11.6: ANOTEAECOHA OUVTEAECTR OUOXETIONG

MapaTnpoUNE OTI N CUOXETION PETAEU TnG YeTaBANTNG Poliseis kal Diafimisi ival noAu
uwnAn (r=0.95), evw avTiBeTa n ouoXETion HeTAEU Poliseis kal Polites sival AiyoTepo
ioxupn (r=0.719). Enopévwg TNV €Taipia Tn CUPQEPEI va NpoXwpnosl o al&non Twv
€E00WV dlaPnIoNG NPOKEIMEVOU vVa AUENOEI NEPAITEPW TNV KEpdOPoOpia TNG.

MapaTtnpouUpe €niong, oTI Ta p-values (Sig. (2-tailed)) yia Tov kGBe ouvTeAeoTn €ival

MikpOTEPpa ano 0.05. Enopévwg 1oXUEl OTI O CUVTEAEOTEG CUOXETIONG €ival oTaATIOTIKA
onNMUavTIKoi Kal apa anoppinToups Tn KINdevIKn unobeon ot p=0.

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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1.12 AnAn kai NMoAAanAn Fpappikn MaAivdpopnon HE XpRon SPSS

Se authVv TNV evoTnTa Ba doUpe Nwg xeipilopaote To SPSS yia va emAUCOUPE €va
npoOBANKa anAng ypappikng naiivépopnong. ©a xpnoidonoinooups To idio napadelypa
ME TNV €TaIpia nou B€Ael va au&nael Tnv kepdogopia TnG. Eidaue 6TI To KAAUTEPO HOVTEAO
naAivdpounong npoekuwe and Tnv niioyn TnG «'EE0da Ala@nuiong» wg TNV aveEapTnTn
pag |..IET(]B')\I']TI"], onoTe Pe auTrv 6a aoxoAnBoUpe €dw. AnAadn, To JovTEAO pag Ba sival
TNG HOPPNG:

«Méoeg NMwARoeIg» = a+b«'EE0da AlapiHiong»

KataxwpoUpue Ta dedopeva o€ SUO OTAAEC ONWG PAivVETAl NAPAKATW.

spss examples3.sav - SP55 Data Editor |Z||E|E|
File Edit View Data Transform Analvze Graphs  Utilities  Window Help
EW& B ol | =kl F LR %
3
Polizeis | Diafimisi | var | var | var | war war war YAl
1 350 a4 ]
2 420 95
3 430 =]
4 720 g7
5 g0 120
G 800 230
7 790 165 -—
g 1050 316
9 1190 240
10 1470 330
11 1500 465
12 1870 520
13 1730 460
14 1830 420
15 1720 570
16 2280 B20
17
15 =
| « | » [\Data View £ variable view / 4 il
SPS3 Processor s ready

Eikova 1.12.1: Katax®pnon 3£3oHEVmV Nnapadeiyparog

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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H petaBAnth Poliseis aQopd Tnv €€apTnuévn pag PetaBAnTh kai n Diafimisi Tnv
ave&aptntn. To €nopevo Bripa eivar va doUPE av PMOPOUNE va MPOXWPNOOUHWE OTNV
KATAOKEUN TOU PovTEAoU naAivdpdunong, av dnAadr, ikavornoloUvTal ol NpoUnoBEcelg
€QApHOYNG Tou.

AvaAuTIka, akoAouBoUpe Ta BrpaTa:

spss examples3.sav - SPSS Data Editor

File Edit View Data Transform B2 N Graphs  Utlities  Window  Help
N Reporks »
— |n |§| | ok | | = | Descriptive Statistics » '| @ | C@}|
1: Tables 3
Poliseis | Diafimisi| “ompare Means ' War | War War war YAl a
1 =E0 5 General Linear Model 3 —1
2 420 g I‘~’Ii><et:|I Maodels 3
Zorrelate 3
> . 19 ]
4 720 8 Loglinear » Curve Estimation, ..
5 650 12 Classify 3 ) T
G 800 23|  DataReduction 4 Blnalry LC:gIStIC.... . -
7 790 18 seale y MulromialLogie.
a8 1050 31 Monparametric Tests 3 Prokit ..
g 1190 24 Time Series »
10 1470 a5 Suryival L4 Monlinear, ..
11 1500 15 M.ult?ple Response . 4 wweight Estimation. ..
12 1a70 £2 Missing value Analysis. .. 2-Stage Leask Squares...
Complex Samples » ) )
13 1730 AR Cptimal Scaling...
14 1820 420
15 1720 570
16 2280 G20
17
18 -
4 | » [\Data View £ variahle view f a ]
Linear Regression SPSS Processor is ready

Eikova 1.12.2: EmAoyn HovTéAou AnAng Mpappikng MaAivdpopunong

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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EmAéyoupe Tnv e€aptnuévn (Poliseis) kai Tnv ave€aptnTtn peTaBAnTn (Diafimisi):

Il | inear Regression

<> Diafirnisi l:l lEependent:
@} Polizeis
Paste
Elock 1 of 1
Independent(z]: Cancel |

< Diafirnizi Help

:

Method: Eniker -

Selection Wariable:
| [

LCasze Labels:

WLS Wweight:

5tatistics...| Flot=... | Sawve... | thions...|

HRERE

Eikova 1.12.3: EmAoyn €§apTnHEVNG KAl ave&§apTnTnNG HETABANTAG

>Tn ouvéxela ano Tnv kapteha Statistics emiAéyoupe Ta €ENG:

Linear Regression: Statistics

Regression Coefficients v todel fit Continue

[w Eztimates [ R zguared change
= : Cancel

v Confidence intervals [ De
[ Cowariance matris [ Part and partial correlations Help

Al

[ Collinearity diagnostics
Reziduals

[ Dwrbin-w atzon

[ Casewise diagnostics

- -

=

Eikova 1.12.4: KaptéAa Statistics

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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Av Bé\oupe va doUpE yia KABe TiuN Tou X Kal Y Ta katdAoina aAAd Kai TI¢ eKTIUNBEioeg
TIMEG TOU Y eniAéyoupe kal To Casewise diagnostics.

>Tn ouvéxela and Tnv KapTeEAa Plots eniAéyoupe Ta diaypdupaTa TWV KATAAOINWV Onwg
(aivetal NnapakaTw:

Linear Regression: Plots

Scatter 1 af 1
“DRESID
“4DJPRED [P I Cancel |
“SRESID
“5DRESID ¥ M

M

—

Standardized Residual Plotz I Produce all partial plots

[v Histogram
[+ Marmal probabiliy plat

Eikova 1.12.5: KapTéAa Plots

>TnVv KapTeAa Save kabopiloupe TI BEAOUME va anobnkeubei OTO KEVTPIKO mMenu Twv
MeTaBANT®V pag. EmAéyoupe Ta standardized residuals.

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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Linean Regression: Save

Fredicted W alues Fesiduals

|
f [ Unstandardized
[ Standardized v Standardized Cancel

[ Adjusted [T Studentized Help
[ S.E. of mean predictions [ Deleted
Distances [T Studentized deleted
[~ Mahalanobis Influence Statistics
[ Cook's DB etalz]
[ Lewverage walues Standardized DB eta[=]
DIfEiE

FPrediction Intervals
Standardized DIFit
[T Mean [ Individual Can TE" == i u
owariance ratio
LConfidence Interval: = -

Save to Mew File
[ Coefficient statistics:

E #port model information to kL file

| Browsze

v Include the covariance matris

11717171

Eixova 1.12.6: KaptéAa Save
MAéov, oTO KevTplkd menu €xel npooTebei pia akopn HETABANTA nMou agopd Ta
KaTaloina:

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ


Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

spss examples3.sav - SPSS Data Editor,

File Edit Yiew Data Transform Analyze Graphs  Utlikies wWindow Help
= @S| B| of | =[k]| sl Flr-| D5 %
T
Puoliseis | Diafimisi | ZRE 1 | war War | War War var -
1 350 54 - 22950 —
2 420 o5 - 53126
3 490 180 -1,55106
4 720 a7 117348
5 550 120 2B6754
B 300 230 - 74034 f
7 70 165 B2
g 1050 316 -53194
g 1190 240 1,14292
10 1470 330 J27a2
11 1500 A55 -La2y
12 1870 520 4180
13 1730 460 38631
14 1820 420 1,87863
15 1720 570 -1.46125
15 2280 520 BE130
Lquata\ﬂew A variable View f 1 Al
Weight Cases 3PS5 Processor is ready

Eikova 1.12.7: KevTpikO menu HeETABANT®OV

‘'Onw¢ €inapge 6a XPNOIYOMOINCOUME TA KATAAoINd yia va OoUPE av PMopoUpe va
NMPOXWPNOOUKUE HE TO HWOVTEAO TNG MAAvdpopnong. Mevikd yia TNV €QApuoyrn &vog
HovTéAOU NaAivdpopnonG Npenel va IoXUouV Tad €E1G yia Ta katahoina:

v/ AveEapTnoia

v/ OpooKedaoTIKOTATA
v/ KavovikdTtnTta

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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Ma Tov €Aeyxo Tng aveEapTnaiag Ba xpnaidonolinooupe To Runs Test. To anoTéAeoua nou
naipvouye:

Runs Test

Standardized
Reszidual

Test Value ®
Cazes < Test Walue
Cases == TestWalue
Total Cases
Mumber of Runs

=

Asymp. Sig. (2-tailed)
Exact Sig. (2-tailed)
Faint Probability

i llrprs
2

g

16

10
259
icl=
B0
190

Eikova 1.12.8: Runs Test yia éAeyxo ave§apTnoiag karaAoinmv

To p-value €xel Tigyf 0.810, peyaAUTepn anod 0.05 kal eNOpEVWG dEV ANOPPINTOUNE TN
uUNndevikr unoBeon nepi aveEapTnoiag-TuxaidoTNTAg TWV KaTtaloinwv. Ma Tig undAoineg
UMOBECDEIG £XOUE:

spss examples3.sav - SPSS Data Editor

File

Edit

Wiews  Data

=S m o

Transform  Analyze BEEEREN Utlities  Window  Help

| E| E?| M| Gallery

Interactive

Q-Q

1
4 | » [\ Data view 4 variable view f

1: Map
Polizeis | Diafirmisi | Bar...

1 350 54 3-D Bar...

2 420 95 Line. ..

3 450 180 Area...

4 720 =1 Pie...

5 650 120 High-Low. ..

5 800 230 Pareto...

7 790 165 Contral...

=] 1050 316 Boxplat. ..

2 1190 240 Error Bar...
10 1470 380 Population Pyramid. ..
01 1500 465 Scatter/Dot. ..
12 1870 520 Hiskogram. .
13 1730 460 P
14 1850 420
15 1720 570 Sequence...
16 2280 520 ROC Curve...

i Time Series

»

H @

SPSS Processor is ready

[« | Al

Eixova 1.12.9: EmAoyn eAéyxou kataAoinwv

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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EmAgyoupe Tn METABANTA HAC KAl NAIPVOUUE TO €ENG ypdpnua:

Folizeiz W ari - Test Distribution Ok
o W ariables Test Diskib -
<@ Diafimisi #r Standardized Residual [p— -
Baste
Beset
Driztribution Parameters ﬂ
I:I v Estirnate from data Cancel
Help
Tran=farm Proportion E stimation Formula
[ Matural log transfarm * Blom's © Bankit ¢ Tukew's
[ Standardize walues " Wan der wWaerden's
[ Difference: I_ F ank &ssigned ta Ties
I~ I_ * Mean © High © Low
Current Periodicity:  Mone " Break lies arbitrarily

Eikova 1.12.10: EnIAoyR KaTtaAoinwv yid KATAOKEUR YPAPNHAT®OV

Detrended Normal Q-Q Plot of Standardized Residual MNormal Q-Q Plot of Standardized Residual
04 2
o

= 024 °o o o 1
£ o o 3
= (]
H >
= K]
: ° ° E
& 0o o z‘i 0|
c
2 ® o o© 3
[} o +
= [ ]
H = o 2
Q o+ o o [T

o4 T T T -2 T T |

-2 1 0 1 2 -2 -1 0 1 2
Observed Value Observed Value

Eikova 1.12.11: Alaypadppara kataAoinwv yia €AEyX0 KAVOVIKOTNTAG Kal
OHOOKEDAOTIKOTNTAG

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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Ano Ta npwTo ypdpnua ¢aiveral OTI Ta KAaTdaAoina KatavéuovTal Tuxaia yupw and To
UNOEV Kal €MOUEVWG (aiveTal va loxUel n odookedaoTikoTnTa. Eniong, oto deUTepo
ypdpnua ¢aiverar oTI Ta katdAoina dev anexouv noAU and Tn ypauun nou deixvel Tnv
KAvovIKOTNTA KAl EMOUEVWG MNOPOUKE va NoUpe OTI IoXUEl KAl auTn n unobeon.

A@oU Aoinov 1oxUouv ol napandvw unoBEoeic PnopoUUE va NPoXwpProoUKUE O avaAuaon
TOU HOVTEAOU MOU MPOEKUYE.

i= Outputb - SPSS Viewer

File Edit Wew Data Transform Insert Format Analyze Graphs Utiities Window Help

= |S|R B o A=k @ & |

2] (= QiE] =(=s
= +[E] Outout Regression _
= & Rregression
(] il
g Motes
L& Variables Entered/Removed Variables Entered Removed®
[ Madel Summary
= Variables | Variables
g Costiicierts Model Entered Removed Method
L Resicusls Statistics 1 Diafirmisi? Enter
=] charts a. All requested variables entered
e b. Dependent Yariable: Poliseis

[ *zresid Histogram
[ *zresid Mormal PP Piot

Model Summary®

Adjusted Std. Error of
Model R R Sguare R Sguare the Estimate
T 9533 a0% a0t 100,574
a. Predictors: (Constant), Diafimisi
h. Dependent Wariable: Polizeis

ANOVA®
Sum of
toadel Squares df tMean Square F Sig
1 Reagression 6010842 1 | 6010842318 137,870 Jnona
Residual 5084577 14 36318406
Total 4519300 15
. Predictors: (Constant), Diafimisi
h. Dependent Variable: Poliseis
Coefficients™
Unstandardized Standardized
Coeflicients Coeflicients 95% Confdence Interval for B
Model B Std. Error Bela t Sig. Lower Bound | Upper Bound
1 (Constant) 225799 94,360 2,393 031 3m7 428,181
Diafirnisi 2110 \265 943 11,748 000 2,542 3,678
a. Dependent Variable: Poliseis
v
< >

¥ |sPSs Processor is ready

Eikova 1.12.12: MovTtéAo AnARG Mpappikng MaAivépopnong

AvVaAUTIKG:
Model Summury

Adjusted Std. Error of
hodel F R Square R Square the Estimate
1 0534 B0 B0 190,574

Eixova 1.12.13: 'EAEYX0G YPAHHIKOTNTAG HOVTEAOU
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EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

BAEnMoupe OTI 0 OUVTEAEDTAG OUOXETIONG €ival 0.953, noAU uwnAdg. Eniong, T6go TO r2
(ouvTeAeoTn g npoadiopiopoU) 600 Kal To r2adj €Xouv TIMR Mou Teivel oTo 1, ENOPEVWC
EXOUME eVOEIEEIC yIa TN YPAUMIKOTATA TOU JOVTEAOU. MAAIoTa ano Tov nivaka Tng ANOVA
BAEnoupe Tov EAEyXO MOU AQOPA AV O GUVTEAECTNG NpoadiopiouoU €ival oTaTioTika
onMavTikoc. To p-value eival NpakTIka i00 Pe PNO&V Kal EMNOPEVWG AMOPPINTOUHE TN

undevikn unodBeon oI To r? = 0.

Coefficients

Unstandardized Standardized
Coeflicients Coefiicients 5% Confidence Interval for B
Wadel B Std. Errar Beta t =i Lower Bound [Upper Bound
1 [Constant)] 226 799 94 360 2393 031 23,417 428181
Diafirnisi 3,110 265 53 11,746 000 2547 36758

Eikova 1.12.14: TiHEG OTIG NAPAMETPOUG TOU HOVTEAOU

F!apaTnpoUpa OTI TO @ €xel TIPN 225,799 evw To b 3,110. Apa To JovTEAO NAAIVOIPOUNONG
gival To:

«Méoeg NMwAnoeig» = 225.799+3,11«’E§oda Ala@pnpIiong>»

Eniong, npayuartonolgital Kal o EAeyxX0oC onUavTiKOTNTAC yia TNV KABe Pia napapsTpo Tou
dovTEAlou. Kar yia Ti¢ dUo napapéTpoug Ta p-values eival pikpoTepa and 0.05 (0.031
kalr =0 avTioTolXd) Kal ENOPEVWG ANMOPPINTOUHE TIG PNOEVIKEG UNOBETEIC OTI O TIHEG TWV
napaPéTpwy a, b gival undév.

TéMog, divovTal kal diaoTrpaTa epnioToolvng yia TNV KABe pia napduerpo. AnAadn, éva

95% Jd1d0TNKa EPNIOTOoUVNG Yia To a ival (23.417 ,428.181) evw yia To b To avTioToixo
d1doTnua eunioTooUvng €ival 1o (2.542 , 3.678).
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EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

MoAAanAn Mpappikn MaAivdpopnon

Mapadeiyua

AgikTng OvnoipoTnTAG

Méon ETRoIa BpoxonTtwon

Mé&on Oeppokpacia Iavouapiou

Mé&on Oeppokpacia IouAiou

A1GuECOG TOU apiBHoU THOV NARPWV XPOVWV EKNAIdEUONG

NMooooTo NANOUCHOU nou Jdev gival AsUKoi

ZXETIKEG TIHEG d10&€IBiou Tou Bsiou
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EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

O nivakag 0edopevVWY €ival:

A/A |Y X1 X2 X3 X4 X5 X6

1 942 32,2 21,2 [709 11,1 |19 94,6
2 852 17,6 |37 69,3 [12,3 [1,1 13,1
3 924 37,6 [369 [79,3 [10,1 |10 9,8

4 928 31,7 |[364 [72,3 |11 2 28,4
5 949 33 34,5 |73,1 [10,2 |54 243
6 901 36 32,2 73,2 [11,2 Jo,9 1,4

7 938 39,7 |[36,7 [71,3 |10,7 [1,7 11

8 901 42,8 |354 |[788 [11,3 |24 18,5
9 942 10 255 |[759 [10,7 |4 56,4
10 1010 |29 31,2 [72,2 |98 5,6 87,6
11 885 42,9 [32,2 |e9,8 [11,7 |11 89,7
12 1039 [37,1 [345 |[757 |[10,5 |[351 78,7
13 988 546 |41,2 [772 |12,1 |15 129
14 981 37,3 |[345 |[755 |9 4 74,1
15 944 37,3 |384 744 |11,3 |36 54,7

Mivakag 1.12.2: Mivakag Aedopévmv noAAanAnG NnaAivépopnong

To povTéNO nou Ba epapuOOoUE €ival TNG HOPPNG:

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

'EXovTag TOOEC NMOAAEC PETABANTEC MPOKUNTEI TO EPWTNHUA MOIEC ANO OAEG AUTEG €ival
KAaTaAANAec yia va €Enynoouv Tnv €€apTnévn Pag PeTaBANTr. ©a €PApUOCOUME Tn
HEBOJO Stepwise Regression yia va eNIAEEOUNE TO KATAAANAO HOVTEAO.

>TO menu TNG NaAIvdpoOuNnonG NIAEYOUHE Ta €ENG:

Il | inear Regression

P Diependent:
@2 ] Tev
Paste

3 Block 1 of 1
% z; et Hezeat
A Independent|s]: Cancel |

1 |5 = | e

A W3 s

Method: Stepwize -

Selection Y ariable:

] | _Fute.. |
LCaze Labels:
|

WLS Wweight:

[ ]

ﬁtatistics...| Flot=. .. | Sawve... | thions...|

Eikova 1.12.15: EniAoyR Stepwise Regression

AnAadn kaBopiocape Noleg eival ol aveEApTNTeG HETABANTEG KAl Nold N €EapTnUEVN Kai oTn
ouvexela otnv kapTéAa Method eniAéEape Tn pEBoOO nNou BEAOUNE va aKOAOUBHOOUE.

Variables Entered Removed®

Yariables Variahles
Mode| Entered Removed hethod
1 w5 Stepwise (Criteria: Probahbility-of-F-to-enter == 040,
* | Probability-of-F-to-remoave == 100%,
2 v Stepwize (Criteria: Probahbility-of-F-to-enter == 040,
" | Praobability-of-F-to-remoave == 100},

Eikova 1.12.16: AnoTtéAeopa Stepwise Regression
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EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

Me Tn HEBO0DO auTrn KATAANEAUE O HOVTENO HE 2 aveEdpTnTeG METABANTEC. Tn HETABANTA
nou agopd Tn dIAGPEco Tou apiBpoU TwV NARPWV XPOVWV eKNaideucnc Kal auTr nou apopa
TO MNOOOCTO TWV ATOUWV MNou Bev €ival Aeukoi. To endpevo Bripa gival va evioniooupe av
€XOUME NOAUCUYPAHUHIKOTNTA OTO HOVTEAO PaAc. EMIAéyoupe:

Untitled - SPSS Data Editor M=
File Edit Wiew Data Transform REGENEES Graphs  Utlities  window  Help
~u Reparts 4
E'“ |§| | m' | "II:| Descriptive Statiskics 3 "| %|@|
1 Tables >
¥ | 31 Compare Means 3 | YE | .
1 047 e Gn.aneral Linear Maodel 4 2 o5 |:—
E H2d 3 Regression k Partial... d d
4 928 3 Loglinear 4 Distances. .. 2 28
5 949 3 Classify . 5 2431 |
G a0 3 DataReduction » 1 1 1
7 935 4/ Scale » 1 2 11
a a0 4 MNonparametric Tests 4 11 p 19
g 042 1 Time Series 3 1 4 a6
10 1010 g Surival " 10 B 86
1 865 4 M!_llt!ple Response . k 12 1 an
Missing Value Analysis. ..
12 1039 3 Complex Samples v l 11 35 79
13 b=/ a] L) L e 12 15 129
14 981 a7 34 .5 7B 9 4 74
15 G944 a7 38,4 74 11 4 55
16
17 A
| « | » |\ Data View £ variable view f |« | ]
Bivariate SPS5 Processar is ready

Eikova 1.12.17: 'EAEYX0G NOAUCUYPAHHIKOTNTAG

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

>T0 KEVTPIKO menu kKaBopiloupe TIC HETABANTEG Nou BEAOUHE va eAEyEoupe KABWG eniong
KAl TOUC EAEYXOUC MoU Wag evola@EPOUV.

B Bivariate Correlations @

@ Y Warables: K
o e H
@ ~3 Beset
o E Cancel
Help

Correlation Coefficients

v Pearson | Kendallstaub [ Speaman

Test of Sighifizance
o+ Twoetailed " One-tailed

i

N~ . Options. ..
I+ Flag significant corelations =

Eikova 1.12.18: KevTpikO menu eA£yXoU NOAUCUYPAMHIKOTNTAG

To anoTéAeopa pag divel 0TI o1 dUo PeTaBANTEC sival aveEapTnTeg WETAEU TOUuG apou To
p-value €xel Tiu peyaAuTtepn and 0.05 kal €nopeEVWE Osv anoppinToupde TNV undBeon
nepi aveEapTnaoiag Twv JETABANTOV.

Correlations

w4 #a
4 FPearson Carrelation i 129
Sig. (2-tailed) 547
M 15 15
s Fearson Carrelation - 128 1
Sig. (2-tailed) B47
M 15 15

Eikova 1.12.19: AnoTéAeoNa EAEyXOU NOAUCUYPAHHIKOTNTAG

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

To povTéNO pag Aoindv €xel TN HOpPPN:

Coefficiemts
Lnstandardized Standardized

Coeflicients Coeflicients 95% Confidence Interval for B

Madel B Std. Errar Beta t Sig. Lower Bound [Upper Bound
1 (Congtanty| 917 611 11,518 74,670 onn 892,728 942 4494
HA 3,836 1,088 639 3,827 an4 1,486 6,186

2 (Congtanty|1199,064 97 a16 12,296 .ann 986,594 1411,533
HA 3,509 87a 640 4,009 ooz 1,602 417

Hd -25712 8,864 - 463 -2,8949 013 -45,036 -6,3849

Eikova 1.12.20: MovTEAO NOAUCUYPAHHIKOTNTAG

H eubeia naAivdopodunong sivai n €ENG: |}H’=1199.Dﬁ - 257X, + 351K,

MNa va doUue av PnopoUUE va XPpNOIKOMNOINCOUNE TO HOVTEAO pac, NpENEl va eAEYEOUNE
KAMOIEG UNOBETEIC.

FrpapuikoTNTA

O ouvTeAeoTNC NPoadiopIoHoU Yid TO HOVTEAO WA sival 0.649 onwc gaiveTal Kal and Tov
NnapakaTw nivaka:

Model Summary

Adjusted | Std. Error of
Model H F Sguare | H Sguare | the Estimate
1 Fg9e A9 A50 35 958
2 G36E 599 549 28,734

a. Predictors: (Constant), X5
b. Predictors: (Constant), ¥5, ¥4
c. Dependent “Variable: ¥

Eikova 1.12.21: ZuvrteAeOTAG NPOCdIOPICHOU

O&AOUE va KAVOUNE TOV EAEYXO:

H,: H guBeia naAivdpopunong dev egnyei kaBoAou TiG PETABANTEG
H,: H guBeia naAivdpounong egnyei eva pepog Twv PETABANTGOV

TEYXOZ ME YAIKO NEPAITEPQ EMBAOYNZHZ
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EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

Ano Tov nivaka Tng ANOVA naipvoupe oTi:

ANOVE
Surm of
hodel Sguares df Mean Sguare F =i,
1 Fegression [16120.480 1 16120,480 12,438 [0o42
Residual 16847 120 13 1295 932
Total 32967 KOO 14
2 Fegression [23059 551 2 11529 981 13,965 oo e
Residual 9907 520 12 8925 637
Total 32967 BO0 14

a. Predictors: (Constant), X5
b. Predictors: (Constant), »5, X4
c. Dependent “ariable: Y

Eikova 1.12.22: 'EAEYX0G ONHAVTIKOTNTAG ZUVTEAECTAG NPOC3IOPICHOU

A@oU To p-value £xel Tiur 0.001 < 0.005 anoppinToups TN PNdevikn undBeon kal apa
BewpoUPE OTI UNAPXEl YPAUMIKOTNTA OTO HOVTEAO HaAC.

AveEapTnoia kai OJOOKESAOTIKOTNTA

Oa sAéyEoupe TNV undbeon yia aveEapTnoia ToU PHOVTEAOU WECOU TwV KaTahoinwv. To
YPa@nua pag exel TNV €ENG HOPPN:

Detrended Mormal Q-Q Plot of Standardized Residual

04

03—

0,2=1

00

Deviation from Nermal
=
1
]
Q

-01=

072 1 —= T 1

ka
=]
[+

Observed Value

Eikova 1.12.23: Aildypappad katdAoinwv yia EAsyxo ave§aptnoiag kai

OHOOKEDJACTIKOTNTAG
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EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

®aivetal va 1oxUouVv Kal ol dU0 UNOBETEIC.

KavovikoTnTta

O TeAeUuTaIOG €AEYXOC YIA VA HMNOPECOUHE VA MPOXWPNOOUWE HE TNV £(PApPUOYn TOU
MOVTEAOU €ival auTOG TNG KAVOVIKOTNTAG. ©a XpnOIKOMNOINCOUKE TOV WN MAPAPETPIKO

€\eyxo Komogorov-Smirnov. MNaipvoupe Ta €ENG anoTeAéouara.

One-Sample Kolmogorov-Smirnov Test

Standardized
Fesidual

M 14
Mormal Parametersa.t  WMean Rulalaufafuji}
Std. Deviation 82582010

Most Extreme Ahsolute 27
Differences Fositive 14
Megative =127

kKalmogaro-Smirnay £ 482
Asymp. Sig. (2-tailed) 8649
Exact Sig. (2-tailed) 944
Foint Probahility Rulali]

a. Testdistribution is Marmal.
b. Calculated from data.

Eikova 1.12.24: 'EAgyXog kavovikoTnTag Kolmogorv-Smirnov

A@oU kaTtaAn&ape OTI 10XUOUV OAEC Ol anapaiTnTeg npoUnoBEceic Pag, UNopoUpe va
XPNOILOMNOINCOUKE TO HOVTEAO WAG YIA va €EayAayoune cupnepaoparta. BEBaia ival noAu
OoNMAavTIKO vVa TOVIGOUNE OTI N NOAAANAR naAivdpounon ival noAU anaiTnTikn 000V a@opd
TIG NpoUNoBETEIC EPpAPUOYNG TNG KAl KAAO Ba €ival va gipacTe 101aiTEPA NPOCEKTIKOI OTNV
nAnpn TNenon OAwv Twv anairoUPevwV NpolnoBedgewy WOTE va HNOPoUHE PHE AOPAAEIla
va €EAyoupe oupnepaocpaTa Ta onoia 6a €ival kar Baciya aAAa kai 6a ornpifovTal o€
OEPENIWUEVEG OTATIOTIKEG TEXVIKEG.

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

NMAPAPTHMA 1II: ZuoTtadonoinon

1.1 Eicaywyika

To npoBAnpa Tng oucotadonoinong OxeTICeTal Ye Tnv Tunuartonoinon (clustering) evog
OUVOAOU O€0OUEVWYV OE OUOTADBEG £TOI WOTE TA OTOIXEIQ TOU OUVOAOU TWV OEOOHEVWV
nou avnkouv o€ pia cuoTada va gival NEPICCOTEPO OHola HETAEU TOUG anod OTI gival
HE Ta oToiXeia Twv AAAwv cuoTadwv. H cguoTtadonoinon €ival pia YEBODOG EUPEWG
01adedopEVn O apKETOUG €MIOTNHOVIKOUG TOMEIG. Mnopei va Bpebei pe d1aQOPETIKA
ovouaTa o€ diapopeTikd nedia, dNwg Pn enonTeuopevn Padnaon (unsupervised learning)
oTnv avayvwon npoTtunwy, apiBunTikn Tagovouia (numerical taxonomy) oTtn BioAoyia,
olkoAoyia, TunoAoyia, OTIC KOIVWVIKEG EMNICTAKPEG KAl TUNPATONoIiNon oTn Bewpia ypapwv
Kal oTI¢ Baoeig Asdopévay.

H eUpeon Twv ouoTAdWV-0UAdWY NPEMEI VA YIVETAI UE TETOIA TPOMO WOTE VA EMITUYXAVETAI
To akOAoubBo: Ta OTOIXEid, Mou euneplEXovTal o kaBe opdada va eival opoia f va
oxeTiCovTal Kal dIaQOpPETIKA 1 va PN CUCXETICOVTAl HE TA OTOIXEId TWV AAAWV OPAdwV,
Onw¢ napoucialeTal oTnv NApakdaTw €IKOva:

21 UI‘IDD‘I’IZ'EIIEEII; METH DD%OO 5 -

oTN CUGTAAN | ANOOTATEIG

EMDRITTONDIOUY T, o )] o oy O E 0 aTiG opdfEg
MEYITTONDIO0YTAI,

Zxnua 1.1.1: Angikovion cuotadonoinong

1.2 Eidn ouoTtadonoinong

Ta €idn cuaTtadonoinong kadbwg kai o diaxwpIoPOC TOUG, OPEIAETAI OTOV TPOMO HE TOV OMoio
npayuaronolgital n eniAoyn Twv cucTadwyv. Ta duo nio diadedopéva €idn cuoTadonoinong
eival n AlaxwpioTikn (Partional Clustering) kai n Iepapxikn Zuoctadonoinon (Hi-
erarchical clustering).

>Tn AlaxwpioTikh ZuoTadonoinon (Partional Clustering), o dIQUEPICUOG TWV AVTIKEINEVWV
0€ JN EMNIKAAUNTOPEVEG OUOTADEC YIVETAI E TETOIO TPOMO WOTE KABE AVTIKEIMEVO VA AVHKEI
o€ akpIBwG €va unoouvoAo.

H enopevn nio diadedopevn PEBODOC cival n Iepapxikn ZuoTadonoinon (Hierarchical
clustering) oTnv onoia €xoupe €va oUVOAO ano spPwAcUpéveg (nested-«PwAIAOUEVEG»)
OUOTADEC, OMOU EMITPEMOUKE OE Pia ouoTada va €XEl UNOOUOTADEC OPYAVWHEVEG OE €vda
1EPAPXIKO DEVTPO.

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

Yndapxouv kal aAAa €idn ocuotadonoinong Onw¢ n €nIKAAUNTOWEVN, OMou éva onueio
AVNKEl O£ MEPICOOTEPEG ouoTadeC. H acagn cuoTadonoinon, oTnv onoia €va onueio-
avTIKEIYEVO avnKel 0 KaBe ouoTada PE KAMolo BApog PETAEU Tou PNdEV Kal Tou €va,
ouvnbwc Ta Bapn yia kabe onueio abpoilouv oTn Povada Kal N CUYKEKPIPEVN HEBODOG
napoucialel NOAAG koiva pe Tn mbavoTikr cucTtadonoinon. Mia aAAn péBodog, nou
XPNOILONOIEiTal EUPEDC, €I0IKA OTIG NEPINTWOEIC NOU £XOUUE €vIEiEelc Unap&éng outliers
N dNn evdla@Epouaac nAnpogopiag, €ivai n MepikA-MARPNG cuoTtadonoinon, 6nou
opadonoloUue Povo kanoia and Ta dedopeva.

‘Eva and Ta onuavTika npoBAApaTa TnG cuoTadonoinong €ival n eUpeon KAl N avTIHETWNION
Tou OopUBoOU kal Twv outliers, 0Tav undpyxouv avaueoa OTA OTOIXEIA-AVTIKEIMEVA
akpaieg TIYEG, nMou eival €EAIpE0EIC WC NPOC TIC CUVNBIOUEVEG | AVAUEVOUEVEG TIHEC.
(Zxnua 2)

[ (]
| 0
/ e® o
| @ @
' a
k @ Jutliers-
K Akpoizs TIPES
W

sxnua 1.2.1: Angikovion outliers- akpaieg TINEG oTH cuoTadonoinon

1.3 AAyopiOpuol ZucTadonoinong

MNa va emTuXoupde TNV KaAUTepn duvaTn dnuioupyia cuoTddwv €xouv dnuioupynBei
apkeTol aAyopiBuol cuoTtadonoinong. =To napdv napdpTtnua 8a avaAlooups Toug duo
BaoikoUg aAyopiBuoug, Tov ahyopiBuo K-means kai Tnv Iepapyikn cuoTadonoinon.

O K- means cival €&vag diaxwpIoTIKOG aAyopiBuog, onou kabe cuotada oXeTileTal We €va
KEVTPIKO onueio (centroid) kal kGBe onueio avaTiBeTal oTn cuoTAdd PE TO KOVTIVOTEPO
KEVTPIKO Onueio. Ta apxika KeVTPIKA OnUeEid ouvnBwg emAéyovTal Tuxaia kal Kadbwg
«Tpéxoupe» Tov K-means aAyopiBuo, napayovral ol TEAIKEC CUOTAdEC Kal Ta apxika
kévTpa diagoponoiouvTal. ‘OTtav epappoloupe Tov K-means aAyopibuo skteholvTal Ta
akoAouBa BruaTa:

1. Apxika emAéyoupe Ta K onueia, nou anoteAoUV Ta apXIka KEVTPIKA onueia.

2. Ta onueia nou BpiokovTal Nio kovTd ota K onueia cupnepiAapBavovTal og pia cuoTada
(ouvhABw¢ n anodoTacn nou XpnoiponoloUue sival n EukAeidsia anooTaon).

3. YnoAoyilovTal €k VEOU Ta KEVTPIKA onueia (ouvnBwe Ta KEVTPIKA onueia gival To JEoo
TWV oNUeiwv TNG ouoTadacg) kabe cuoTadac.

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ
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EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

4. H napanavw Jladikacia enavaAapBaverar PEXP! TA KEVTPIKA ONMEIa va [N
peTaBaAAovTal.

>Ta napakdaTtw oxhApaTta aneikoviovral Ta PAPaTa Tou aAyopiBuou K-means, yia va
KATAVONOETE KAAUTEPA TN AgIToupyia Tou. Me Ky Ky Ky aneikovifovTal Ta KEVTPIKA onueia

Kal To NARB0G Twv cuoTAdWY Nou NBUPOUNE va dNUIOUPYNCOUHE gival TPEIC.
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Zxnua 1.3.2: Ta avTIKEIMEVA-OTOIXEIa avaTiOsvTadl 0TO NIO YEITOVIKO anod Ta Tpia
apxika onueia
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Zxnua 1.3.4: TEAIKN ANEIKOVION
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>Tn ouvéxela, 6a aoxoAnBolUue pe Tnv Iepapxikn SuoTtadonoinon. XtTnv Igpapxikn
SuoTadonoinon Napayoupe &va oUVOAO and eUPWAEUUEVEG OUOTADEG O £va 1EpAPXIKO
O0&VTpo, Nou anokalouUpe devdpdypappa. To devdpdypaupa eivalr €va didypapua, nou
polalel pge OEvOpOo Kal KaTaypdgel TIG aKOAOUBIEC and CUYXWVEUOEIC Kal dlaxXwpIopouUg
avageoa oTa avTiKeigeva-oToixeia, nou Ba anoTeAéocouv Tn ouoTdda. To Paciko
nAeovékTNUa TNG Iepapxikng ouoTadonoinong eival nwg de xpeldleTal va unoBeocoupe
£€vVa OUYKEKPIYEVO apiBud ouoTddwy, aAAa pnopei va emiteuxBei o emBuUPNTOC apIBUoOg
ouoTAdwv KOPBOVTAG voNTa To devOPOYPAUHA EKEI MOU €MBUUOULE.

sxnua 1.3.5: IxnuaTikn angikovion Iepapxikng Zuotadonoinong

Ynapyouv dUo Baacikoi TUNol Iepapyxikng cuoTtadonoinong. O ZUCCWPEUTIKOG TUNOG
(Agglomerative), onou apyifoupe pe OAa Ta onueia WG EeXxwPIOTEG OUOTADEG KAl OE
KGO Bripa ouyXwveUOUKE TO MIO KOVTIVO {guydpl oUOTAdWV HEXP! va HEIVEl JOVO Wia n
k ouoTadec. AlyoTepo d1adedopEVOG eival o AlAIPETIKOG TUNOG, 6nou apXiloupe pe pia
ouoTada nou nepiéxel OAa Ta onpeia kal og KAbe Brpa, diaxwpiloupe Pia ouoTada, HEXP!
To onueio 6nou kKABe ouoTada va nepiexel Jovo €va anueio. O1 napadoaciakoi aAyopibuol,
XpnoigonoioUv évav nivaka opoloTnTAg f andotacng, nou napakdtw 6a anokaAouUpe
nivaka Feirviaong.

H nio dnuo@IANG TeEXVIKN cuoTadonoinong ival n SuocowpeuTIKN [epapxikn ZuaTadonoinon
(ZI%), oTav epapuoooupe Tn I akoAouBoUpe Ta akOAouBa Bruara:

. YnoAoyiloupe Tov Mivaka eirviaonc.

. OewpoUpe Nwg KGBe onueio anoTeAei kal pia cuoTada.

. EnavaAapBavoupe Tnv napanavw diadikaaoia.

. ZUYXWVEUOUHME TIG dUO KOVTIVOTEPEG OUOTADEG.

. Evnuepwvoupe-avavewvoupe Tov nivaka eirviaonc.

. EnavaAapBavoupe Tnv napanavw diadikacia PEXPI va Weivel yia povo cuoTada.

OUNHhWNE

>To onueio auTd Ba Npénel va eNonPAvoupe, Nwg o nivakag Meirviaong sival d1agpopeTIKOG
KGBe @opda nou xpnoiponoloUWe JIAQOPETIKN MPOCEYYICN Yid TOV UMOAOYIOWO TNG
anooTaong.
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1.4 Xprion Tou SPSS yia Ti napanave HeEBOJoug

MNa va ekteAéooupe Tnv K-means opadonoinon €mA&youpe ano To BAcikO PevoOU Tou
SPSS:

Analyze -> Classify -> K-means

3

Il K-Means Cluster Analysis

Ctaff Growup [staff] "'l"-EIlEIJle:s:
1559 Smoking [smoke)
{19 count >
'
Loy
Murnber of Clusters: 2 Method
() lte-ate and classify (O Classify only
Chagter Centers
[] Read initial
[ ]'write final:

[ Iterate. ] [ Save. . ] [Elptin:uns...

sxnupa 1.4.1: K-means opadonoinong oro SPSS

270 napdbupo dialoyou “K-means Cluster Analysis” (Exnua 1.4.1) €mA&youpe TIG
METABANTEG NMou Ba XPNOIKUOMOINCOUME YId va UAOMOINCOUKE TN OUYKEKPIPEVN HEBODO.
EmnAéov, otnv &vdeign “Number of cluster” eiodyoupe To NARBGOG Twv opddwv nou
€MNBUPOUNE. ANO TO CUYKEKPINEVO NapaBupo dIAAOYOU WMOPOUHE VA EVEPYOMOINOOUME
Ta akoAouBa napdabupa ano TIG eniAoyEg Iterate — Save — Options.
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Ano Tnv emAoyn “Iterate” ey@avileTal To napabupo diaAoyou “K-means Cluster Analy-
sis Iterate” (Zxnua 1.4.2), oTo onueio AuTo €MAEYOUNE TO MANBOG TwV ENAVAANYWEWV
nou Ba NpaypaTonoinoel o aAyopiBuoG HEXP! va TeppaTiosl (Maximum Iterations) kai Tn
HeyaAUTepn anooTaocn avapeoa o€ d1adoXIka KEVTpA OAwV Twv opddwv (Convergence
Criterion).

K-Means Cluster Analysis: Iterate rz|

Masimum lterations: [0
Convergence Critenonc |0 |
[ Use running means

sxnua 1.4.2: NMNapabupo 31aAoyou yid Ta KPITAPIA TEPHATIOHOU

Ano Tnv emiAoyn “Save”, eppaviletal To napdbupo dialoyou “K-means Cluster Save New
Variable” (ExAua 1.4.3). Me Tnv eniAoyn “Cluster Membership” dnuioupyeital pia vea
oTAAN, N onoia avTIoTOIXEl o€ KABe mapaTtnpnon Wia TiPf nou xapaktnpilel Tnv opada
nou TNV KaTATA&aue, ME ANOTEAEOWA va PNOPOUME va JdoUME Ta XAPAKTNPIOTIKA KABE
opadac.

K-Means Cluster: Save New ¥ari... b__<|

[ Claster membership
[] Distance from cluster centes

Zxnua 1.4.3: K-means Cluster Save New Variable

TEYXOZ ME YAIKO MEPAITEPQ EMBAOYNZHZ


Administrator
Rectangle


EONIKO KENTPO AHMOZIAZ AIOIKHZHZ KAI AYTOAIOIKHZHZ

Ano Tnv TeAeuTaia emidoyn “Options”, epgaviletar To napdbupo diaAoyou “K-means
Cluster Analysis Options” (Zxfua 1.4.4). >To 0TAdI0 AUTO EMNIAEYOUE MoIA ANOTEAECOUATA
eMBUpPoUNE va epgavioToUyv. ‘Exoupe Tn duvaTtoTnTad, va eg@avioTolv Ta apxikda KEvtpa,
yia va €XOUME Mo AENTOMEPN €IKOVA, YIA TIG dIadOXIKEC EKTEAETEIC TOU AAYOPIBUOU.

K-Means Cluster Analysis: Options E

Statishics -
Initial cluster centers
[J ANOVA table
[ Cluster information for each case -l =

Mizzing 'V alues
(&) Exclude cases listwise
() Exclude cases painsize

sxnua 1.4.4: K-means Cluster Analysis Options
O1 nivakeg anoTeAECUATWY, NOU NPoKUNTOUV, €ival ol akdAoubol:
Initial Cluster Centers: lMepiéxel Ta apXIKA KEVTPA TwWV OPAdWV.

ANOVA: 370 OUYKEKPIYEVO Mivaka €AEYXOUME, yid TO av JIAPEPOUV Ol HEODEC TIPEG
avapeoa oTIC OPAdeC. ZUVENWG, Ol HETABANTEG, Mou €XOuV IKavoTNTa va diaxwpifouV TIG
napaTnpnoeic egeavifovral oTATIOTIKA ONUAVTIKEG. € AUTO TO ONUEIo €ival okoOniPo va
€MNIONUAVOUNE, NWC 0 AAYOPIBUOC £XEI KATAOKEUAOTEI JE TETOIO TPOMO WOTE KABE popd va
MEYIOTOMNOIEl TNV EAYXOOUVAPTNON, CUVEN®G N XPNoN TwV anoTeAeoudTwy €ival kabapad
nepypagIkn.

Iteration History: [Mepiéxel NANpo@opiec yia TIC aAAAyEG Tou aAyopiBuou o€ KaBe
enavaanyn.

Final Cluster Centers: [lepiExel Ta TeEAIKG KEVTPA Twv opddwv MNou Bpednkav agou
TEPUATIOTNKE 0 aAyopiBuoG.

Number of Cases in each Cluster: O nivakag napouaoidlel n60eC NapaTnProEeIC NEPIEXEI
KGBe opdda TeAIKA.
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Ma va eKTEAECOUNE TNV IEpAPXIKN opadonoinon oTo SPSS JIaAEYOULE:

Analyze -> Classify -> Hierarchical Clustering

B Hierarchical Cluster Analysis

Staff Group [staff] vﬂldﬁ[ﬂ:

ﬁ Smoking [smoke)

& count N =
C.
| .
Label Cases by |

~ Cluster
(®) Cases () Variables
Dizplay
Stafistics Plots

| Statistics... | | Piots.. | | Method... | | Save.. |

Zynpa 1.4.5: Igpapxikn opadonoinon oto SPSS
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>T0 napabupo diaAoyou “Hierarchical Cluster Analysis” (ExfAua 1.4.5) eniAéyoupe TIG
METABANTEC NOU Ba XpNOIKMONOINCOUKE oTNV avaAuan. Ano Tnv eniAoyn “Plots” epgavileTal
To akdAoubo napdbupo.

Hierarchical Cluster Analysis: Plots rX'

[] Dendrogram Continue
|cicle

(%) &ll clusters
() Specified range of chusiers

Cancel

() None

Cirieritation

(*) Vertical
() Horizontal

Zxnua 1.4.6: Hierarchical Cluster Analysis: Plots
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EmAéyovrag Tnv évdeiEn “Dendrogram”, ©a eu@avioTei oTa anoTeAEopatd pag To
d0evdpoypappa, nou Ba PUag anesikovioesl ypagika Tn o€ipd PJe TNV onoid ol NapaTtnpnosig
EVOVOVTAl Yid va JdnuioupynBouv ol opddec. To MEIOVEKTNHA Mou napouaialel n
OUYKEKPIMEVN ANEIKOVION €ival NwG Ta ypapruaTa dev ival euavayvwaoTad oThV NeEPInTwaon
nMou 0 apiBPOC TWV NApATNPNOEWVY €ival APKETA HEYAAOG. € AUTA TNV NEPINTWON EXOUME
Tn duvaToTNTA Vva E€MAEEOUNE TO €UPOC TOU apIBuUoU TwV opadwv yia TIG onoieg Ba
gy@avioTei To ypapnua (Specified range of cluster) kar va opicoupe av To ypapnua 6a
gp@avioTei opifovTia (Horizontal) n kabeta (Vertical).

Hierarchical Cluster Analysis: Statistics rg|

Agglomeration schedule
[ Prowinity matrix
Cluster Membership
Hel
el (_Hep ]
() Single solution

() Range of solutions

Zxnua 1.4.7: Hierarchical Cluster Analysis: Statistics

Ano To napdabupo dialdyou Tou ZxnAuaTog 1.4.5, eniAéyovTag Tnv €vdeigEn “Statistics”,
ep@avifeTal To napanavw napadupo (Ixnua 1.4.7). EmAéyovTag “Agglomeratiion Sched-
ule”, egavifovTal ol NogdTNTEG, Nou Ba Pag pavouv XPHOIKEG Yia va KATAAREOUNE aTOoV
apiBpd Twv opadwv nou Ba kaTtaAn&oupe. Me Tnv “Proximity Matrix”, 6a &xoupe oTa
anoTeAECUATA PAG TOV MiVAKA ANOOTACEWY OAWV TWV NAPATNPNOEWV.
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EnavepxopaoTe oTo napabupo diaAdyou Tou ZXAKaAToC 1.4.5 kal eNIAEYOUHE TNV £VOEIEN
“Method”. ZTo guykekpipgévo napdbupo dialoyou (ExfuHa 1.4.8) kabopiloupe Tn HEBODO
nou 6a XpnOoIKOMNOINCOUKE YIA VA UNMOAOYIOOUNE TNV anooTacn avaueod o€ dU0 OJAdEG.

Hierarchical Cluster Analysis: Method

Cluster Method: Between-groups nkage v
Measure . _
(&) Interval Squared Euchdean distance v
-
() Counts:
) Binany:
Tranzform Values Tranzfom Meazures
' [ ] Change sign
[ ] Rescale to 0-1 range

Zxnua 1.4.8: Hierarchical Cluster Analysis: Methods
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TéNog, and To napdbupo dIaAdyou Tou ZxNuUaTog 1.4.5, eniAéyovTag Tnv €voeiEn “Save”,
gp@avileTal To NapakdTw napdabupo (Zxnua 1.4.9), 6rnou PNopoUHe va dNUIOUPYHOOUKE
METABANTEG NOU va Pag d€iXxvouV, Yid Tn CUYKEKPIYEVN AUCN HE TO CUYKEKPIUEVO aplBuo
opadwv. EmmnAgov, av eniBuPoUPE UNopoUpE va dNPIOUPYROOUMNE HETABANTEG Yia MOAAEG
duvaTeG AUOeIG avaAoyd Pe Tov apiBPd TwV oPadwv.

Hierarchical Cluster Analysis: Save New V... |

Clugter Membership -
(*) None -
() Single solution m

|
() Range of solutions

Zxnua 1.4.9: Hierarchical Cluster Analysis: Save New Variables
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NMAPAPTHMA 111

TigéG Twv mBavoTATWV ®(z)=P(Z<z) Tng TUNOMOINKEVNG KavoVvikng katavoung N(0,1)

yia z20. Na z<0 ioxuel ®(z)=1-O(-z).

l-a = dz)
— = i
0 ™z,
£ | 000 001 002 003 | 004 0.0s 0o0a | 007 0038 0.0
0.0 | 0.50000 | 050399 | 05079 | 051197 | 0515085 | 051994 | 052352 | 052790 | 053185 | 053586
0.1 | 053923 | 054320 | 054776 | 055172 | 055567 | 055942 | 056354 | 056749 | 057142 | 057535
0.2 ] 0.57926 | 058317 | 058706 | 0.59005 | 059453 | 059871 | 040257 | 040642 | 061026 | 061409
0.3 | 061791 | 062172 | 062552 | 062030 | 083307 | DA3653 | 064058 | 064431 | 064803 | 065173
0.4 ] 085542 | 045910 | DAE2T6 | 066640 | 047003 | 0467344 | 047724 | DABO0EZ | OAE439 | D.6ETS
0.5 | 0.6914a | 049497 | 069347 | 070194 | 070540 | 070834 | 011226 | 071566 | 071904 | 0.72240
0.6 | 072575 | 072007 | 073237 | 073565 | 073891 | 0004215 | 004557 | 004857 | 005175 | 0.73490
0.7 | 075804 | 0706115 | O7a424 | 006730 | 007035 | 007337 | 001637 | 017935 | 008230 | 0.78524
0.8 | 098814 | 079103 | 079380 | 099673 | 079955 | 080234 | 080511 | 080785 | 081057 | 081327
0.9 | 0.21504 | 051850 | 022121 | 082381 | 082639 | 082894 | 0.E3147 | 083308 | 0&36d4a | 0.23891
Lo | 084134 | 034375 | 0.84814 | 0.84830 | 0.85083 | 0.85314 | 085543 | 085769 | 085003 | 058214
L1 | 086453 | 086850 | Dsg8ad | 07076 | 067286 | 087493 | 087608 | 087900 | 058100 | 08829
1.2 | 085403 | 03826 | 0.BEETT | 089065 | 089251 | 0.89435 | 089617 | 089794 | 039073 | 0.90147
LF | 090320 | 090490 | 0906858 | 090824 | 090988 | 0.91149 | 091309 | 091486 | 091621 | 091774
L4 | 091924 | 092073 | 09220 | 052364 | 0592507 | 092647 | 09276 | 092822 | 093056 | 093189
L3 | 093319 | 093445 | 0.93574 | 093659 | 093822 | 093543 | 0.94062 | 0.94179 | 094295 | 0.94405
Lo | 094520 | 094830 | 094738 | 0594845 | 094950 | 095053 | 095154 | 095254 | 095352 | 093449
LT | 095543 | 0095837 | 095728 | 095818 | 095907 | 0.95004 | 096020 | 096164 | 096246 | 0.98327
L8 | 096407 | 096485 | 098562 | 096638 | 096712 | D.06TE4 | 096856 | 096026 | 096095 | 0.97062
L9 | 097128 | 097193 | 090257 | 097320 | 097381 | 097441 | 097500 | 097558 | 097415 | 097470
20| 097725 | 097718 | 0973831 | 097882 | 097932 | 097932 | 092030 | 092077 | 098124 | 098149
2.1 | 098214 | 098257 | 0.9:300 | 098341 | 098382 | 0.98422 | 098441 | 098500 | 098537 | 0.98574
2.2 | 098610 | 098845 | 092479 | 098713 | 098745 | D9&T78 | 098209 | 098240 | 098870 | 098599
2.3 | 098028 | 098050 | 095983 | 059010 | 099034 | 059041 | 099026 | 0.99111 | 0991534 | 099158
2.4 | 099180 | 099202 | 099224 | 099245 | 099266 | 099286 | 099305 | 009324 | 099343 | 0.99361
2.5 | 099379 | 0993096 | 099413 | 009430 | 009445 | 099441 | 0.90477 | 0.99402 | 099306 | 0.90520
2.6 | 099534 | 08599347 | 099560 | 099573 | 099585 | 099598 | 0994609 | 0994621 | 099832 | 099443
2710994853 | 099644 | 099474 | 099653 | 099603 | 099702 | 0.99711 | 0.99720 | 099718 | 0.99735
2.8 | 099744 | 099752 | 099740 | 099767 | 099774 | 099781 | 099788 | 099705 | 099201 | 099207
2.9 | 0598153 | 0599819 | 099825 | 099531 | 099636 | 099541 | 099544 | 099851 | 099856 | 099861
3.0 | 099265 | 099240 | 099574 | 099878 | 099852 | 099836 | 099880 | 099203 | 099207 | 0.95900
a 0.0005 |0.001 0.005 0.01 0.025 0.05 0.10
z 3.29 3.09 2.576 2.326 1.960 1.645 1.282
a
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Twv TIHOV tv,a TNG t,-KATavounG woTe P(:' >k, )= P(:'v =f )=a.

i (7]
ol 0 f.

¥ «=0.10 e =005 «=0025 « =001 « = 0.005
1 3078 f.314 12706 3184 3657
2 1 888 2520 4303 B985 Qo35
3 1.83% 2353 3182 4 541 5E41
4 1.533 2132 2718 ENES] 4 a4
5 1.47a 2015 2571 3365 4032
[ 1.440 1.943 2447 3.143 3007
T 1.415 1895 2365 2008 5459
8 1.397 1380 2308 289 3355
9 1383 1833 2262 284 3250
10 1372 1812 208 2784 3.169
11 1.363 1.796 2201 AT1E 5.106
12 1.358 1,782 2119 2831 3055
13 1.350 1. 2.1a0 230 3012
14 1.345 1.7al 2145 2524 2977
15 1.341 1.753 2131 2602 2047
1a 1.337 1,746 2.120 2583 2921
17 1.333 17140 2.110 2.5a7 2808
18 1.330 1.734 2101 2552 AETR
19 1328 1,729 2093 2539 2881
20 1325 1.745 2086 528 PEES
21 1.323 174 2080 2518 2831
22 1321 1117 2074 2508 2E19
23 1319 1.7114 2069 2.500 2807
24 1318 1711 2064 2452 27197
25 1318 1,108 2060 2485 ATET
26 1315 1.706 2056 2479 219
7 1314 1.703 2052 2473 2T
28 1313 1.701 2042 2487 2.7183
20 1.311 1659 2045 2462 2756
o 1282 1ads 1.9a0 2328 2578
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2
Tov TiH®V L¥.le TNG X2 KATAVOURAG YId TIC OMOIES P(X {Xf.r-a:'= P(XEX:I_E} = .

Vi
|'I...
/ >
o
e
-
.-"u \[“\\\_
0 X
1 0.0100251 0.0201007 0.0506356 0.102537 0.210720
3 00717212 0.1143832 0215795 0351346 0584375
4 0.206920 0.207110 0454410 0.710721 1.063623
5 0411740 0.554300 0.831211 1145476 161031
6 0675727 0.872085 1237347 163539 2.2041%
7 0020265 1230043 1.68087 1.16735 283311
L 1344419 1646432 2.17973 273264 340954
2 1724026 2.087912 2.70030 3.32511 4.16216
1o 2.15585 2.55831 324637 3.94030 4.86518
11 2.60321 305347 381575 4. 57481 5.57779
12 307382 357056 4 40379 342603 §.30320
13 356503 4.10621 5.008T4 5.80186 T.04150
14 407463 466043 562872 6.4T063 778853
15 4.60024 5.22935 6.26214 726034 354675
1é 514224 581221 600766 706164 031223
17 569724 640776 756418 567176 10.0852
18 6.26481 T.01421 8.23075 0328046 108640
12 654305 T.632T3 300655 10,1170 11.6509
o 743386 226040 050083 1083508 12.4426
n 2.03366 2.59720 10.232093 11.5913 13,2396
I 2.64272 054240 109823 12,3380 140415
3 926042 10.19567 11.6885 13.0903 14,8472
M 088623 10.8564 124011 13 8484 15.6587
15 10,5137 11.5240 13.117 146114 164734
1] 11.160% 12.1951 13 8430 153791 17.2919
7 11.8076 12.87286 14 5733 16.1513 15.1138
i 124613 13,5648 153070 16,9270 129302
1 13.1211 14.2565 16.0471 177043 19,7677
30 13.7267 14.9535 16,7903 154924 20,5992
40 20.7065 22.164% 24 4331 26.509% 20,0505
50 279907 20,7067 333574 347642 376386
6 35,5346 374843 404817 43.1870 464380
70 43.2752 454413 48.7576 517393 553200
&0 511720 53.5400 57.1532 603015 64 2772
20 59,1963 61.7541 65 6466 69,1260 732912
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2
Twv Tigev vz TNG X2 KATAVOAS yIa TIG ONOiEg PX > If = PX= 1'11- =

.-/.
N\"'\-\..__\_\_\_
‘ T
0 . ¥,

v a =010 & =0.05 &« = 01025 «=0.01 « = 0.005
1 270554 354148 502389 6.63490 187944
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HAEKTPONIKEZ AIEYOYNZEIZ

ZTATIZTIKO NAKETO «STATISTICA»
http://www.statsoft.com/

AEZIKO ZTATIZTIKQN OPQN
http://www.statsoft.com/textbook/glosfra.html
http://www.statsoft.com/textbook/stathome.html
http://www.stat.ufl.edu

ZTATIZTIKH BIBAIOOHKH

http://davidmlane.com/hyperstat/
http://mathworld.wolfram.com/topics/ProbabilityandStatistics.html
http://home.ubalt.edu/ntsbarsh/Business-stat/opre504.htm

ZTATIZTIKO NAKETO «MINITAB»

http://www.minitab.com/

http://www.pitt.edu/~nancyp/stat-0200/minitab15.html
http://www.saintmarys.edu/~cpeltier/MTBhbk/mtbindex.html| http://www.ma.utexas.
edu/restricted-resources/utma-doc/minitab/minitab.html

ZTATIZTIKO NAKETO «SPSS»

http://www.spss.com/
http://www.duxbury.com/statistics_d/templates/student_resources/0534391869/
bkSite/spss/index.html

http://comp.uark.edu/~whlevine/psyc2013/
www.hop.man.ac.uk/Academic/researchdevelopment/statsdocs/SPSSnote.doc
http://homepages.ed.ac.uk/ercn82/drafts/

http://www.spsstools.net/

ZTATIZTIKO NMAKETO «SPLUS>»
http://www.splus.com/
http://www.math.unm.edu/splus/Splus.html
http://csg.sph.umich.edu/docs/R/S-tutorial.pdf
http://web.nps.navy.mil/~buttrey/SIndex.html
http://www.statslab.cam.ac.uk/~pat/
http://www.r-project.org/
http://www.idrc.ca/en/ev-56449-201-1-DO_TOPIC.html

EIZANQrH zTH ZTATIZTIKH

http://www.probability.net/

http://www.richland.edu/james/lecture/m170/
http://mathforum.org/dr.math/fag/faq.prob.intro.html
http://www-math.bgsu.edu/~albert/m115/probability/outline.html
http://www.dartmouth.edu/~chance/teaching_aids/books_articles/probability_book/
book.html
http://www.ipp.mpg.de/de/for/bereiche/stellarator/Comp_sci/CompScience/csep/
csepl.phy.ornl.gov/mc/node4.html
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NMEPIMPA®IKH ZTATIZTIKH
http://www.gonzaga.edu/doctoral/id722/id722-1/M1PM.html
http://www.okstate.edu/ag/agedcm4h/academic/aged5980a/5980/newpage22.htm
http://mathworld.wolfram.com/topics/DescriptiveStatistics.html
http://cas-courses.buffalo.edu/classes/psy/segal/1slideset/index.html
http://www.nt2.sphtm.tulane.edu/courses/biostat603/chapl.htm

EKTIMHTIKH - EAENrX0OI YNOGEZEQN
http://www.okstate.edu/ag/agedcm4h/academic/aged5980a/5980/newpage26.htm
http://forrest.psych.unc.edu/research/vista-frames/help/class-notes.html
http://cas-courses.buffalo.edu/courses/psy/segal/sampdist/sampdist2.htm
http://cas-courses.buffalo.edu/courses/psy/segal/sampdist/sampdist2.htm

ANAAYZH AIAKYMANZHZ KAI ZXEAIAZMOZ NEIPAMATQN
http://www.ruf.rice.edu/%7Emickey/psyc339/notes/ANOVA.html
http://www.ruf.rice.edu/%7Emickey/psyc339/notes/ANOVA2.html
http://www.gonzaga.edu/doctoral/Id722/1d722-5/M5PM.html
http://trochim.human.cornell.edu/kb/design.htm
http://trochim.human.cornell.edu/kb/statfact.htm
http://trochim.human.cornell.edu/kb/statblck.htm
http://trochim.human.cornell.edu/kb/statcov.htm
http://cas-courses.buffalo.edu/classes/psy/segal/ANOVA1l/Anova.html
http://cas-courses.buffalo.edu/courses/psy/segal/anova2/ANOVA2.html

EIZArQrH =TH reAMMIKH NMAAINAPOMHZH
http://www.biometrics.mtu.edu/FW5411.html
http://elsa.berkeley.edu/sst/regression.html
http://www.amstat.org/publications/jse/v2n2/laviolette.html
http://www-stat.stanford.edu/~jtaylo/courses/stats203/index.html
http://www.stat.tamu.edu/stat30x/notes/trydouble2.html

MH NMAPAMETPIKH 2TATIZTIKH

http://www.statsoft.com/textbook/stathome.html
http://statistics.byu.edu/faculty/wfc/stat435/
http://sst-web.tees.ac.uk/external/U0000504/Notes/DataAnalysis/DistFree/
NonParaExercise.html
http://forrest.psych.unc.edu/research/vista-frames/help/lecturenotes/lecture09/
lec9part4.html

http://www.math.wustl.edu/~sawyer/math408s05.html
http://legacy.ncsu.edu/classes/psy242_243001/wilcoxin/WILCOXIN.html

ANAAYZH XPONOAOTIIKQN ZEIPQN
http://www.agu.org/revgeophys/lall01/node4.html
www.stat.auckland.ac.nz/~ihaka/726/notes.pdf
http://www.gmw.ac.uk/~ugtel33/courses/tseries/rootseri.html

TEXNIKEZ AEITMATOAHWIAZ

http://drott.cis.drexel.edu/sample/content.html
http://www.willyancey.com/sampling-theory.html#stratification
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