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1. TO NEPIBAAAON EPraziAz
TOY SPSS 19.0

To oTaTioTikd Npdypaupa SPSS (Statistical Package for the Social Sciences)
gival &va ano Ta KaAUTEPA OTATIOTIKA MAKETA KAl NNOpPEi va xpnoigonoinBei yia Tn
OTATIOTIKN avAaAuon TOOO KOIVWVIKOOIKOVOUIKWV JEQOMEVWY 000 Kal OEOONEVWYV

TWV BETIKWV ENIOTNHWV.

1.1 ®YAAA EPTAZIAZ TOY SPSS

2T0 SPSS unapxouv dUo Bacika apxeia: To apxeio dedopevwy (SPSS Data
Editor), kal To apxeio anoteAeopaTtwyv (SPSS Viewer). O SPSS Data Editor €ival

€va QUAAO €pyaciag, oTo onoio kataxwpouue Ta Oedopeva nou BEAOUME va

avaAuooupe. O SPSS Data Editor anoteAeital and dUo napdbupa: To Data View
(ZxAMa 1.1) kai To Variable View (Zxnua 1.2). ZT0 NpwTO €1I0AYOUHE Ta OEDOMEVA
nou 6a avaAUooupe kal oTo OeUTEPO opiloupe Ta dedopeva auTd, dnAadn divoupe
ENIPMEPOUC oToIXEia yia auTd. O1 opIlOVTIEG YpauNEG oTo Data View ovopdalovTal
Cases (MepinTwoelg) kal €ival aplOunueEveg Pe au&ouoa oOc€Ipd, VW Ol OTAAEG
avTioToixoUv oTiG Variables (ZTaTioTikeG MeTaBANTEG).

MNa napadelypa, €av BEAoupe va avaAUooupe To UWog kal To Bapog 10
aTopwyv, kKabe opildvTia osipd Ba nepihapuBavel To UYWoC kal To BAPOG EVOG aTOUOU,
OAa Ta uyn 6a divovTal otnv idla oTAAN kai o0Aa Ta Bdapn ortn dinAavi oTAAN
(ZxAua 1.3).
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ZxnAHa 1.1. O SPSS Data Editor oto napdbupo Data View yia gicaywyn
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2xAHa 1.2. O SPSS Data Editor oto napdbupo Variable View yia yopgponoinon

OedONEVWV
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ZxAua 1.3. O SPSS Data Editor (napdbupo Data View) pe Ta dedopéva UWoug Kal
Bapoucg 10 atopwv

O SPSS Viewer €ival To apxeio anoteAeopdtwyv (ZxAua 1.4). =To apIoTEPO
Tou napabupo, oTo Output, eu@avifovTral ol oTATIOTIKEG NPAEEIC MOU €XOUV YiVEl

kal oTo 0€&1d Ta oTaTIoTIKA anoTeAéopara.
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Zxnupa 1.4. O SPSS Viewer yia Tnv Napouagiacn TWV AnoTEAEOUATWV



H ypagpR MevoU (menu bar) otov SPSS Data Editor nepihapfdvel TIG
eNINOYEG: File, Edit, View, Data, Transform, Analyze, Direct Marketing, Graphs,
Utilities, Add-ons, Window, Help. O1 idiec A€EsIC unapxouv kal oTov SPSS Viewer,
onou OPwG undapxouv emnA&ov Kal ol AEEgic Insert kal Format. O1 eVEPYEIEC MoU
HaG EMITPENOUV VA KAVOUME QUTEC Ol ENIAOYEC gival ol €ENG:

e File: MnopoUpe va avoifoupe €va veo apxeio (New), 1 €&va naAio (Open), va
anoBbnkevooupe €va apxeio (Save), va ektunwooupe (Print), K.0.K.

e Edit: MnNopoUWe va TPOMONOINOOUKE 1| va avTiypAWOoUHE TURUATA TOU apxeiou
OEQOMEVWV.

e View: Mnopoupe va npooappolouphe Ta Oi1Ggopd OTOIXEid Tou napabupou
avaAoya WeE TIC ENIAOYEC Hac.

e Data: MnopoUue va npayuaTtonoifoouphe aAAayec ota dedopeva.

e Transform: MnopoUuE va NpaypaTonoinooupe aAAayEG oTIC HETABANTEC.

e Analyze: MpayuaTonoloUPE TN OTATIOTIKN avaAuon Twv OedOPEVWV.

e Direct Marketing: TMMepiExel e@apuoyEG yia dlaxeipion €nIXEIPNOIAK®OV
OEQOMEVWV.

e Graphs: AnpioupyoUlE YPaPIKEG NAPACTACEIG.

e Utilities: MpokeTal yia pia enmiAoyn Yyevikwv Xpnoswv. Ma napdadeiyua,
divovTal NAnpoQopieg yia pia HeTaBAnTn n €va apxeio.

e Add-ons: NMepiAapBavel npooBeTeg napoxeg TnG IBM (eTaipeiac-kaTtoxou Tou
SPSS)

e Window: Mnopoupe va peTaBoupe o€ kanolo aAlo evepyo napabupo.

e Help: Mpoopepel diagpopa €idn Bonbeiac.

Kdtw and Tn ypapun HeEVOU undpxel n ypappn gpydaAcgiwv (toolbars), n
ornoia nepIEXEl ME MOPPN €IKOVAC N OXAMATOC €VTOAEC nou NdOn PBpiokovTal oTn

YPauur Hevou.

1.2 KATAXQPIZH AEAOMENSQN 2TO ®YAAO EPIrAzIAZ

O anAouoTepog TpOMOG kataxwpnong dedopevwy o' €va QUAAO epyaaciag
gival ye an’ eubeiac nAnkTpoAdynon Twv dedouévwy oto Data View. ‘Eva TETol0
napadeiypa diveral oto Zxnua 1.5, onou Ta dedopeva npogpxovTtal and cuyxpovn

00TEOAOYIK) OUAAoOyny and dartopa yvwoToUu @UAou kal nAikiag (documented



collection), eival Opw¢ anAonoinuéva yia TIG avaykeg autou Tou PBonBruarod.
A@opoUv Tn oxeon @uAou, sninedwv apbpitidac ora Xépia (hand arthritis),
eMNNEdwV 00TEOPUTWONG OTOUG 00@UIKoUG onovduAoug (lumbar vertebrae
osteophytosis), ekTiywpevou UWoucg kal Bapouc. Ta dedopéva auTa €XouV AnPOEi
and 1o Mapaptnua I.

Eniong pnopoUpe va peragepoups dedopeva and eva @UAAoO Tou Excel oe
@UAAO TOU SPSS eniAéyovTtac Ta dsdopeva aTo PpUAAO Tou Excel, avtiypdpovTag
Ta pe Ctrl+C kal enikoAAwVTAg Ta oTto UAAO Tou SPSS e Ctrl+V.
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ZxAHa 1.5. Tunua 3edoNEVWY 00TEOAOYIKNG HEAETNG



1.3 ZTATIZTIKEZ METABAHTEZ

Kd&Be xapakTnploTIKO €vOC NMANBUOHOU Nou PeAETAME ovopalsTal HETaBANTA
(variable) kai, onw¢ ava@epbnke, kABe PeTaBAnTn €l0dyeTal o€ pia EEXwPIOTH
oTAAN Tou SPSS oTto napdabupo Data View. O1 pyetaBAnTeCc xwpilovral oe duUo
TUNOG, TIC aApPIOUNTIKEG (numeric) kal TIC AaAPapiOUNTIKEG (string). Mia
METABANTN €ival apiBunTIKR OTAv ol TIMEC TNG ekPppalovTal Pe apiBPoUC, EVW OTIC
aA@apIBuNTIKEC ekPpalovTdl JE XAPAKTNPEG, dnAadn ypAupaTa Tou eAANnViKouU n
AaTivikoU aA@aBnTou, ouvduaoud YPAuHATwV Kal aplOpwv r onolodnnote AAAo
oUHMBoA0. EminAgov xwpiCovtal o€ OUO PBACIKEG KATNYOPIEG: Z€ MOCOTIKEG
(quantitative) kal noloTIkeC 1 kKaTnyopikec (qualitative/categorical) peTraBAnTec.

OI noooTikéG HMeTABANTEG avTioTolxoUV O€ MEYEDN nou udnopouv va
METPNOOUV, ONwWC To BAPOC TO WAKOG, O XPOVOC, n Beppokpacia, KTA. ZUVEMNWG
naipvouv apiBunTIKEG TIMEG Kal ekppalovTal PeE dia povada péTpNoNng, ME TNV
npoUnoBeon OTI undapxel povada peTpnong. MNa napadeiypa 1o BAPOG ExEl HOVADEG
METpNoNnG (gr, kgr, KTA), evw avTiBeta To pH dev €xel. ZTo SPSS 01 NOOCOTIKEG
METABANTEC ovopalovtal kal MeTaBANTEG kAipakag (scale). levikoTepa, oTn
ZTATIOTIKI Ol MOCOTIKEG METABANTEC dlakpivovTal o€ METABANTEG Ol1ACTANATOC
(interval) ka1 oe petaBAnTéc avaloyiag (ratio). H povadik diagoponoinon
avaPeoa O€ aQUTEG TIC OUO KATNYOPIeG €ival OTI OTIC PMETABANTEC dlACTANATOC TO
MNOEV opileTal ocupBaTika pe Bdaon kanoia kKAigaka kai dev ek@padlel TNV EAAEIYN
noootnTag. Tunikn nepinTwon MeTaBAnTAG dlaoTnuaTog €ivar n Bepuokpaacia,
d0edopevou OTI Beppokpacia 0 °C dev onuaivel anoucia BOegpuokpaciac n
BepuOTNTAG.

'OANEC 01 NOOOTIKEG PETABANTEG, avaAoya ME TIG OUVATEG TIMEG NMOU PNopouv
va napouv, diakpivovTal o OUuVeEXEIG (continuous) kal os dlakpITEG (discrete) i
aocuvexeig (discontinuous) petaBAnTeG. O1 Ouvexeic PeTABANTEG PMopouv va
napouv onoladnnoTe NpayuaTikn TIUA, evw n dlagopd PeTa&u dUo duvaTwV TIHWV
TOUC WNopei va yivel ooodANoTe YIkpr. AvTIOeTa o1 dIaKPITEC NETABANTEC Naipvouv
OUYKEKPIMEVEC TIMEG, OUVNOWC AKEPAIEC, XWPIGC va €xouv Tn OuvartotnTa vd
NAapouv PETAEU aUuTWV TWV TIHWV AAAEG eVvOIAUEDEC.

Ol NOoIOTIKEG N KATNYOPIKEG METABANTEG Osv avTIOTOIXOUV CE WHETPNOIUA
MEYEOBN aAAG ek@pdalouv Yevika MOIOTIKA XAPAKTNPIOTIKA TOou NANBuopou. ZTO
SPSS kal yevikOTEpA OTN XTATIOTIKA Ol HETABANTEC auTeég YwpilovTal O

ovopaoTikeG (nominal) kal og osIplakeg N diaTeTayueveg (ordinal).
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OvopaoTikéG (nominal) €ival ol TIWEG MIAG NOIOTIKAG METABANTAC OTav Ogv
E€XOUV KauId oegIpd 1 oxeon META&U Touc. Ma napdadsiypa, pia PeTafAnTr nou
dnAwvel To @QUAo kal naipvel TIC TINEG f (yuvaika) kal m (avdpag) eival
OVvOHaaoTIKN. ©a pnopoucape avTi yia f kar m va xpnoigonolioUoAPe Toug apiBuoug

1 ka1 2, avtioToixa. Kai naAi ol Tiueg 1 kal 2 6a ATAv OVONAOCTIKEG.

ZeIplakéG N diareTayHéveg i diatadigeg (ordinal) €ival ol TIYEC pIag
NOIOTIKAC METABANTAC OTav unodnAwvouv pia osipiakn oxeon. MNa napadesiyua,
oTa ooTeoAoylka dedopeva Tou ZxnuaTtog 1.5 n apBpitida (arthritis) Tou xepiou
Kal n ooteouToon (osteophytosis) €ival noloTikéG peTaBANTEG TUNou ordinal. H
npwWTN WETABANTA naipvel TiG TINEG 1, 2, 3, 4, 5, 6, evw n deUTePN TIG TINEG 1, 2
kal 3. Kal oTig dU0o nepInTwoelG N au&ouaa ocipd Twv apliBuwyv dnAWVEl avTioToixn

au&ouoa ekdNAwaon TG Nnaénong.

Mapatipnon 1. H sniAoyr Twv OTATIOTIKWV TEXVIKWV €EAPTATAI KATA KUPIO AOYO

ano Tov TUNo Twv PETABANTWY nou eEeralovrail.

MNapatipnon 2. MNa va €l0ayoude pia PJeTaBANTR nou dnAWVETAl YE ypauuaTa n
ME ypaupaTa kal apibpoucg (aA@apiBunTikn NeTaBANTR-string) kal OxI AnNoOKAEIOTIKG
ME apiBuouc o’ €&va QUANO epyaciag, Ba npeEnsl NpwTa va OPICOUPE TOV TUMO TNG

oto Variable View (BA&Ene NapakaTw).

1.4 MOP®OINOIHZH AEAOMENQN

MeTa TNV €l0aywyn Twv OedOPEVWY, TA HOPEOMOIOUNE and To napadupo
Data View wg €&NG:
> Kavoupe kAIk oTto Variable View «kai ornv npwtn otiAn (Name)
NANKTPOAOYOUME TIC EMIKEPAAIDEG MNOU BOEAOUPE va €XOUV Ol OTNAEG
(MeTaBAnTEC) oTo Data View (n.X. sex, bday, arthritis, osteophytosis, height,
bmass).
>Tn OeuTepn otnAn (Type) npoodiopiouhe ToV TUMNO TWV HETABANTWV. Av
KAVOUME KAIK O€ €va KeAi auTnG TnG oTNANG, oTa Je&la Tou KeAIOU epgavileTal
€va YIKpO opBboywvio. Me kKAIK 0To opBoywvio auTo ugavileTal eva napadupo
O0laAOYOU NOuU Hag enITpENEl va €MIAEEOUNE Tov TUNO TNG METABANTNG. 'Exoupe
TIC akOAoubBec emAoyec: Numeric, Comma, Dot, Scientific notation, Date,

Dollar, Custom currency kai String. NapatnpoUue 0TI To SPSS ekTd¢ and Toug
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TUnouc Numeric kai String xpnoigonolei 6 eninAéov TUMNOUG METABANTWV.
Comma cival pia apidunTikn JeTaBAnTh 6Tav ol X1IA1ddec npoaodiopifovTal HE
KOMMa evw Ta Oekadika pe TeAeia, n.x. 5,012.6. Dot cival pia apiOunTikn
hMeTaBANTn oTav ol XIAIadec npoaodiopiovral PYE TeAesia kal Ta dekadika ME
KOMMa, n.x. 5.012,6. To scientific notation dnAwvel 011 6a xpnoigonoinOei
EMIOTNMOVIKN napouaciacn TnG apiOunTIKAG METABANTAG, n.X. 9.12E2 avTi via
912 ) 9.12E-2 avti yia 0.0912. To Date xpnoIyonoIgiTal yid vad €I0GYOUNE
NUEpoNnvies. 1o napadeiypa nou eEetaloupe, oTav eniAéyoupe To Date yia
TN MopeOnoinon TWV NUEPOMNVI®OV TNG MeTaBAnNTAC birthday, otn ouvéxeia
EMAEYOUNE TN Hop®pn dd.mm.yyy, onwg gaiverar oto Zxnua 1.6. To Dollar
xpnoigonolgital 0Tav avagepoéPacTe o voudiopgata doAapiou. TéAog, o€

nepinTwon AAAWV VOUIOPATWV Xpnoigonolouphe To Custom currency.

t‘-‘ Variable Type S
@ Mumeric - mrnm-yyy i
© Comma dd-rmm-yy
© Dot rmmifddianey

I _ rarmiddiyy

C}gmemlﬂc naotation el i
@) Date! ddd ey
@ Dallar i o
© Cystom currency | Wimmidd

. deld
(Z) Strin W

e v dd

oGy —

(o) (camat s

ZxnHa 1.6. Mopponoinon NUEPOUNVIOV

>Tn otnAn Width xaBopiloupe nooa ypaPuaTa PNopei va €xel To OVOPa TNG
METABANTNC.

>Tn otnAn Decimals kaBopiletal o apiBuoc Twv Oekadikwv YnPiwv Twv
apIBunTikwv PeTaBANTWV.

>Tn otnAn Label (ETIKETEC) PYNOPOUME va OWOOUME HIA CUVTOMN NEPIYPAPn
TNG KABe peTaBANTNAC.

>Tn otnAn Values divoupse NANPo@oOpIES yia TIC TIMEG TNG METABANTAG OTav
autn eivar kartnyopik. H npoenihoyn e€ivar None kai agopd Kupiwg TIG

NOCOTIKEG METABANTEG. 'EOTW OMWC yia napadelypa pia peraBAnTh, n arthritis,
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n onoia naipvel TIC TIWEG 1, 2, 3, 4, 5 kai 6 avaloya PeE To €ninedo TNG
aobéveiacg, onwc dieukpivileTal aTov nivaka Tou MNapapTiuaTtoc. =’ auTtn Tnv
nepinTwon, vyia OIkA MPag nAnpogopnon, KAVOUPe KAIK oTo Values nou
avTioToIXel oTn MWeTaBANTh arthritis kar kKAIK oTo MHIKpO opBoywvio, onoTe
avoiyel To napabupo diaAdyou Tou XxApaToc 1.7-avw. =10 nAgiolo Value
nANKTpoAoyoupe 1, oto Label nAnkTpoAoyoUue slight osteophytic formation
Kal kKavoupe KAk oTo Add. H ékppaon 1 = “slight osteophytic formation”
EICEPXETAl OTO MeEYAAo opBoywvio nAdioio (ZxAua 1.7-kaTw). ZuveXi(ouue
gloayovTtac Tnv TIuN 2 oto Value, Tic Aé€gic moderate osteophytic formation
oTto Label kai ndAl kAIk oTto Add. Me autdv Tov TPONO OTO TEAOC BA NAPOUUE
TNV €ikdéva Tou ZxnAMaTog 1.8. Me avaAloyo Tpono opifOUHE TIC TIUEG TNG

hMeTaBANTNG osteophytosis (ZxAua 1.9).

t,-\ Value Labels @

Value Labels

Value: Spelling...

Label: |s|ight osteophytic formation |

Add

[ QK ][Cancel][ Help ]

"._',-1 Value Labels Lihj

Yalue Labels

Label: | |

[ esa )

1 ="slight osteaphytic formation”

[ (0]54 ][Cancel][ Help ]

ZxApa 1.7. Brjpata oupnAnpwaong Tou nAaigiou diaAoyou Value Labels yia Tn
pueTaBAnTn arthritis
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"g-'l Value Labels @

Yalue Labels

v |

Lahbel: | |

1 ="slight osteophytic farmation”

:] 2 ="moderate osteophytic farmation®
3 ="extensive osteophytic formation”

="pitting"

"eburnation”

"ankylosis"

[ (]9 ][Cancel][ Help ]

Zxnpa 1.8. To napabupo dialdyou Value Labels yia Tn yetaBAnTtn arthritis

'{,J Value Labels lﬁ

Yalue Labels
Label: | |

1 ="lipping"

F="eburnation"

[ ] ][Cancel][ Help ]

ZxnHa 1.9. To napdBupo diahoyou Value Labels yia Tn peTaBAnTn osteophytosis

> 270 SPSS dev €nITPENETAl VA UNAPXOUV KevA KeAIA. T’ auTod XPNOILOMNOIoUME
MIa OUYKEKPIMEVN TIUA (0TOo napddelypa pag Tnv Tiwn 0) yia va dnAwooupe pia
anouoa TIPA. ZTo napddsiypyd pag a xpnoidonolinooupe TV TR 0 via TIg
anoUoeC TIYEC TNC METABANTAC bmass eneidn autry n TiYR Ogv pnopesi va

UNApPXEl OTIC PUCIONOYIKEG TIHEG TNG bmass. O1 anoUOeg TIYEC €l0AyovTal 0T
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oTAAN Missing (Values) yia xpnon oTn oTaTioTikn €ne€epyacia nou Oa
emAg€oupe. AUTO YyiveTalr av KAVOUME KAIK OTO HIKPO opBoywvio rMnou
eyavifeTal oTa KeAId AuTAC TNG OTAANG. TOTE avoiyel To napadbupo diaAdyou
Tou Zxnuato¢ 1.10. Ta Tpia nAaiola nou undpyxouv KAatw anod To Discrete
missing values deixvouv OTI UNOPOUNE va XPNOIKOMNOINCOUNE HEXP! KAl TPEIG
OIaPOPETIKEG TIMEG YIa va ONAWOOUME anouoceg TIWEC. Emiong, pnopoUpe va
opiCoOUPE €va €UPOC ANOUCWV TIHWV, M.X. OAEC ol TIHEC ano 0 €wc -10 va
OnNAWVoUV Nw¢ Ta KeAId €ival Kevd, KaBwc €niong €va €UpOC TINWV Kal pia

emnAgov TN (n.x. 0 éwg -10, 333).

t,] Missing Values |~—J.

© Mo missing values

@ Discrete missing values

[o | |

(@ Range plus one optional discrete missing value

[ Ok ][Cancel][ Help ]

Zxnua 1.10. To napdabupo diaAoyou Missing Values

> 2Tn otnAn Columns xaBopiloupe To NAATOG nMou Ba €xel n OTNAN MIAG
MeTaBANTNG (ndoa wnia pnopei va napsl n JerapAntn).

> H otnAn Align kaBopilel Tn oToiXION TWV TIHWV MIAG PETABANTAG OTN OTNAN
TNG UE EMAOYEG Left (apioTepd), Right (0€&ia) kal Center (KEVTPO).

> H otAAn Measure «abBopilel av pia peTaBAnTn eival noooTikn (Scale)

ovopaoTikn (Nominal) | osipiakn (Ordinal ).

H popgponoinon Twv dedoPévwy Tou ZxnuaTog 1.5 diveral ota XxnuaTta 1.11
kar 1.12.
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ﬁ *osteological data.sav [DataSet2] - [BM SPSS Statistics Data Editor

File Edit Wiew Data Transform  Anabze DirectMarketing  Graphs  Utilifies  Add-ons  Window  Help
.'_Jn = 0 = ~ E&%ﬂﬂ =S40
l Name |  Type | Width | Decimals | | Malues |
| 1 | sex String 1 ] sex Mane i
| 2 | bday Date 10 0 hithday Nane I
3| arthritis Numeric 8 0 hand arthritis {1, slight os...
|_ 4 | osteophytosis Mumeric 8 0 lumbar vertebrae osteophytosis '{1, lipping}...
| 5 | height Murnetic a ] height Mane
I_ B | brnass Mumeric g 1] body mass Mone
[ L
— 1 P =
s |
2 [Variahle \'ﬁewl
[lEM SPSS Statistics Processorisready| | [ [ |
xAupa 1.11. MNpwTo TUAKA HopPonoinong Twv dedOUEVWY TOU IxnuaTog 1.5
2 “osteclogical data sav [DataSet?] - IBM SPSS Statistics Data Editor || B
File Edit WYiew Data Transform Analyze DirectMarketing Graphs Ufiliies Add-ons Window Help
— D ==
FEHE Ll e~ K = 48 = & E
| Vales | Missing | Coumns|  Align | Messwe | Role
| 1 | Mone Mane 3 = Left &> Mominal “w Input i
I_ 2 | MNone Mane 10 = Right &5 Maminal *w Input
3| {1,slightos.. None 8 = Right ol Ordinal N Input
| 4 A1, lippingk.. Mone 10 = Right Jll Ordinal ™ Input
| 5 | Mone Mane B = Right & Srale s Input
| B | Mone o g8 = Right & Scale “w Input
7 L
- ' =
| |[BM SPSS Statistics Processoris ready| | | | |

ZxnHa 1.12. AsUTeEPO TUNHUA HopPonoinong Twv OedOUEVWY TOU
>xnAuartocg 1.5

MapatApnon: 2710 SPSS 0J0e&v WMOpPOUME va XPNOIMOMOINOOUME €AANVIKOUG
XAPpaKTIPEC.
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1.5 NMPOZOHKH 'H AIATPA®H NEQN MNEPINTQRZEQN KAI
METABAHTQN

MPOKEIYEVOU va €I0AYOUHE Hia VEa NepinTwon (Ypapun) HETAEU NEPINTWOEWYV
nou Ndn undapxouv, €MNIAEYOUHE €va onolodANOTE KEAI TNG YPANMAC nou BpiokeTal
KATw ano Tn 6£on O6nou BEAOUNE va €I0AYOUUE TN VEA ypauun kalr and To Edit
eniAeéyoupe Insert Case. EvaAAaKTIKG KAVOUNE KAIK OTov apiBud TnC YPAUKNAG Nou
BpiokeTal kATw anod Tn B€on 6nou Ba €I0AYOUME TN VEA YPAMMNA Kal PE Oegi KAIK
enmAéyoupe Insert Case.

MNa va €10ayoupe pia vea PetTaBAnTi (oTAAN) HeTa&U petaBAnTwv nou nodn
UNApXouV, KAVOUWE KAIK 0’ €va onolodnnoTe KeAi TNG oTAANG nou BpiokeTal de&ia
and Tn 6€on 6nou BEAOUNE va €I0AYOUHE TN VEa OTNAN Kal anod To Edit enIAéyoupe
Insert Variable. EvaAAakTIKG emA&youpde Tn oTAAN nou Bpioketal 0€€d ano Tn
0€on onou Ba siocdyoupe TN veéa oTAAN Kal e Oe&i KAk enIAéyoupe Insert Variable.

Av n €i0aywyn TNG YPAMMNG N OTAANG €xel vivel oe AaBog Bgon, avaipoupe
TNV evépyela Ye Edit — Undo.

MNa va dlaypdawoupe pia nepintwon (ypapun) [ ia peraBAntn (oThAn),
EMAEYOUME TN YPAUMN A TN oTAAN auTh kal pe €& kAIk eniAéyoupe Clear.

1.6 METAZXHMATIZMOZ METABAHTQN

'EoTw, yia napdadeiyuya, OTI OEAOUME va OXNUATIOOUME pia OTAAN HE TO
EKTIHWHMEVO UWog o PETpa (m) avTi yia ekatootd (cm). And 1o Transform —
Compute Variable avoiyoupe To napabupo diaAdyou Tou ZxApaTog 1.13, KAvouue
KAIK aTo height (height), kAik oTo BEAog », onoTe n YeTaBAnTn height eioepxeTal
oTo nAaigio Numeric Expression, kai ouvexi(oupe nAnkTpoAoywvTtag / kar 100.
3710 Target Variable sicdyoupe Tov TiTAO, €0Tw heightm, kal oto Type & Label av
Béloupe ypagpoupe nio avaAuTika height in m. Me kAik oto OK oxnuarileTal n

{nToUpevN veéa PJeTaBANTh OinAa oTnv TEAEuTaia oTAAN.

MNapatipnon. Av kai To nAaioio Compute Variable pag divel NOANEG duvaTOTNTEG
yla va OJOnUIoOUPYNOOUME Mia Vvéa HETABANTA ME Baon TIC AON UNAPXOUCEG
METABANTEG, €ival MOAU mnio €UKOAO aQuTO va TO KAVOUME Ot €va pUAAO Tou Excel

Kal akoAoUBwC va YETAPEPOUNE TN VEA PHETABANTA oTo SPSS.
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- ﬁ
'!'_-'i Campute Variable

Target Variahle: Mumeric Expression:
| _ | heigkts 100

oh 5o [zey] &
hirthday [bday] ;
,;[i hand arthritis [arthrit.. Function graup:

ol lurbar vertebrae o... El EJ[Z] IT I? I? All 1
& height [height] et Mo hes Arithratic

& body mass [bmass] Cl EJE] I 4 I 5 I 5 COF & Moncentral COF -

e e Canyersion
E EJEJ IiJIiJIiJ Current DatefTime
Date Arithrmetic

C] D[:] I I_J Data Creation =]
Cl EJ@ I Delate > Functions and Special Yariables:

[ |toptional case selection condition)

D | Reset || cancel || Heip |

ZxnHa 1.13. To napabupo diaAoyou Compute Variable

1.7 OMAAOINOIHZH TIMQN MIAZ ZYNEXOYZ METABAHTHZ

‘EoTw OTI B€Aoupe va xwpiooupe Ta Uwn (MeTaBAnTn height) oe Téooepeig
KATnyopieg: PIkpoTEPA anod 160 cm, peta&y 161 - 170 cm, peTa&u 171 - 180 cm
Kal yeyaAuTtepa and 181 cm. ZTIC KATNYOPIieC auTEG anodidoupe TIC TINEG 1, 2, 3
kal 4, avtioToixa. MNa va kavoupe Tnv kwdikonoinon TIHWV akoAouBoUpEe TNV
napakdTw nopeia:

Anod 1o Transform — Recode Into Different Variables avoiyoupe To napabupo
Recode into Different Variables. X' auto sniAéyoupe Tn PeTaBAnTh height kai Tnv
gloayoupe oto nAaiolo Numeric Variable — Output Variable pe kAik oTto ». =TO
nAaiolo Name nAnkTpoAoyoUpE To Ovopa TNG METABANTAG, €0Tw heightcat, kal oTo
nAaioio Label nAnkTpoAoyoUpe Hia €TIKETA yI' auTtnyv, £€o0Tw height category. Me

KAIk 0To Change naipvoupe Tnv €IkOva Tou Zxnuartog 1.14.
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"QJ Recode into Different Varnables E

Mumeric Variable -= Output Variahle:
&3 SeX [5ex] height --= heightcat

Dutput Yariahle

hitthday [aday] LTS

il hand arthritis [arthrit... [ heightcat |
,;[I lumbar vertebrae 0. Label:

& body mass [bmass] | height caterary |
& heightin m [heightm] _ _

[ 21d and New\falues...]

{nptinnal case selection condition)

(gset) Sanet) e

Zxnua 1.14. To napabupo diaAoyou Recode into Different Variables

>TO onueio auTo KAavoupe KAk oto Old and New Values, onoTe avoiyel €va
vEo napabupo dialdyou, To Recode into Different Variables: Old and New Values.

JUMNANPWVOUNE TOo Napabupo autd akoAoubwvTag Ta akdoAouba Bnuara:

1. Kavoupe kAik oto Range, LOWEST through value kai oTo nAqicio nou
uUnapxel ano KaTw €10ayoupe Tov apiOuo 160. AkoAouBwc oTo nAaioio New
Value nAnkTpoAoyoUue 1, onoTe Kal evepyonolgiTal To kouuni Add. Me kAIk o’

auTo el0€pxeTal oTo nAaiolo Old — New n ekppaon Lowest thru 160 — 1.

2. XuveXiCouphe HE KAIK OTO Range Kal €1l0ayOUPE Toug apiBpouc 161 oTo
navw kal 170 oto Katw nAdgiolo katw and Tn A&En Range. ZTo nAaiocio New

Value nAnkTpoAoyoUuE 2 kAl KAVOUUE KAIK 0To Add.

3. EnavaAapBdavoupe 10 BAna 2 pe 171 kar 180 avti yia 161 kar 170,
avTioToixa. Eniong oto nAdgioio New Value nAnkTpoAoyoUPe 3 KAl KAVOUME
KAIK 0TO Add (Zxnua 1.15).

4. Kavoupe kAIk oTto Range, value through HIGHEST kai oTo nAdicio nou
unapxel and KATwW €l0ayoupe Tov apiBpo 181, Xto New Value

NANKTPOAOYOUNE 4 Kal KAVOUNE KAIK 0To Add.
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5. OAokAnpwvoupe Tn O1adikacia pe kKAIK oTto Continue kai oto OK. ZTn

otnAn heightcat ep@avileral n véa kwdikonoinon (ZxnAua 1.16).

MapatApnon. Av xpnolipgonolouocade Tnv enihoyn Into Same Variable avTi yia

Into Different Variable, 8a yivOTav avrtikataoTaon TNG apXIkAG YETABANTAC salary

and Tn véa, heightcat. M autd xpeialeral npoooxn oTnV €mAoyn.

FF'_;-__} Recode into Different Wanables: Oid and New Values &Jw
= Old Walue R =R
© value: @ value: |3 |
@ Bystem-missing
'Dg\,rstem-missing () Copy old valueds)
) Systemn- or User-missing
® Range: Ol = Mew:

| Loweest thry 160 --= 1

|1T1 161 thru 170 --= 2

through Add
180 |
%) Range, LOWWEST through value:

[#) Range, value through HIGHEST:

[7] Output variables are strings
@ All othervalues F

| continue| | cancel || Hew |

ZxAMa 1.15. SupnAnpwaon Tou Recode into Different Variables: Old and New

Values
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rt—! *osteological data.sav [DataSet2] - IBM SPSS Statistics Data Editor l='| =l &I
File Edit “iew Data Transform  Analze Directbarketing Graphs  Utilities  Add-ons  Window  Help
=1, = > & % i :j % &% ijﬁ] ‘D> @ A
f visible: 8 of 8 Variahles
.-sex- bday .. arthritis osteophytosis“-' height ._ bmass heightm | heightcat o B
[ 1 Im 05.05.1958 5 3 182 80 182 4 =
T 16.02.1951 4 3 168 53 158 2
3 |m 22.03.1971 2 1 178 85 178 3
4t 15.04.1975 1 1 163 B5 153 2
5 |f 09.08.1965 2 2 180 0 150 1
6 |m 23.02.1952 4 2 188 75 158 2
7 m 06.06.1955 2 1 172 a0 1,72 3
T n 06.05.1976 1 1 154 50 154 1 i
g |f 23.11.1970 2 1 156 55 156 1
o |f 03.12.1970 1 1 163 B9 183 2
T 07.02.1959 2 3 170 80 170 2
12 |m 11.11.1965 1 1 181 92 181 4
13 |f 16.01.1969 3 2 158 43 158 1
14 m 26.12.1949 2 1 176 83 1,76 3
5 |m 09.08.1972 2 1 180 73 1,50 3 -
u_m F
DataView | Vatiable View
[lBM SPSE Statistics Pracessor is read\,r'f

Zxnpa 1.16. H p

eTaBAnTn heightcat

1.8 EMANAKQAIKOMOIHZH TIMQN

270 napadeiypa nou e€etaloupe, n MeTaBAnTh arthritis €ivar ordinal kai

naipvel TIc TINEC 1, 2, 3, 4, 5, 6 nou unodnAwvouv To €ninedo acBeveliag and T1o 1

(slight osteophytic formation) €éw¢ To 6 (ankylosis). 'EoTw Twpa OTI BEAouE va

neplopicoupe Ta enineda ekdNAwoNG TnG nABNonG O TECOEpPA, €vOMnolWVTAG TA

enineda 1 kar 2, 3 kal 4, kai 6 kar 7. AnAadn npenel va KAvoupe TIG €ENG aAAayEG:

MaAid Tiun

NEa TN

Meprypa®n

1

o U1~ W N -

W W N NN -

Low
Low
Moderate
Moderate
High
High
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MNa va neTUXOUME AQUTAV TNV €navakwdikonoinon TwV TIHWV dKoAouBoupe
nopeia availoyn Pe Tnv nponyouuevn. Ano 1o Transform — Recode Into Different
Variables avoiyoupe 10 napdBupo Recode into Different Variables kar kKGvoupue
KAIK 0TO Reset. AkoAoUBwG eniAéyoupe Tn HeTaBAnTn arthritis, Tnv onoia
glodyoupe oto nAaioio Numeric Variable — Output Variable pe kAik oTto ». =TO
nAaiolo Name nAnKTPOAOYOUME TO OVOPa TNG VvEAC METABANTAG, €0Tw arthritis2,
Kal oTto nAaiolo Label nAnkTpoAoyoUHE Pia €TIKETA yI' auThy, €oTw arthritis levels.
Me kAIk oTo Change naipvoupe Tnv €Ikova Tou Xxnuartog 1.17.

Kdvoupe kAlk oto Old and New Values kal ocUPNANPWVOUUE TO napdabupo
dlaAoyou Recode into Different Variables: Old and New Values wg €&ng: Zto Old
Value giocayoupe Tnv naAid Tiun, oto New Value Tn vea Kal KAVoUpe KAIK oTo Add.
H diadikacia auTth enavaAapBaveral HEXP! va NAPOUME TNV €IkOvVA TOU ZXNMUATOG
1.18. ToTe kdvoupe kKAIk oTto Continue kal oto OK, onoTe oTn oTAAN arthritis2
ed@avifetal n vea kwdikonoinon. KaAd €ival n otAAn autn va pop@onoinBei
KaTtaAAnAa kai oTto Value Labels va kataxwpnboUv ol E€TIKETEC TNG VEQAQ

METABANTNC.

"Q-\ Recode into Different WVanables E

Mumeric Variable -= Output Variahle:
& e [sey] arthritis --= arthritis2

Dutput Yariahle

hitthday [aday] LETiE:

ol lumbar vertebrae o... |ar’[hriti52 |
ﬁ height [heighi] Label:

& body mass [bmass] | arthriis levels |
& heightin m [heightm] _ _

&5 height caterary [hei...

[ 21d and New\falues...]

{nptinnal case selection condition)

(gset) Sanet) e

Zxnua 1.17. To napdBbupo diaAoyou Recode into Different Variables
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" -
:'_;-'i Reccde inte Different Vanables: Old and New Values lﬂh,l
rd Yalue 1 hew Value
@ Yalue; @ value: | |

| | O system-missing

2 System-missing € Copy old valua(s)

) System- Or USer-missing

© Range: Old --= Mew:
1--21
221
3--=12
4273

@] Range, LOWWEST through value: beind
f--=13

&) Range, value through HIGHEST:

[] Qutput variables are strings
@ All othervalues

| Continue] |_cancel || Help |

Zxnpa 1.18. Enavakwdikonoinon Twv TIHwV TnG arthritis oto napadbupo diaAdyou

Recode into Different Variables: Old and New Values

MapatApnon. ‘'Otav XpnoigonoloUPe €naveiAnuueva 1o napabupo Recode into
Different Variables sival anapaitnTo va a@aipecoUle TNV NAAld Kwdikonoinon ano
To nAagiolo Old — New. AuTd yiveTal av €nIAEEOUHE TO OTOIXEIO NMou BEAOUME va

aQaIpECOUHE KAl KAVOUWE KAIK 0TO Remove 1 Je KAIK oTo Reset.

1.9 TAZEINOMHZH TQN TIMQN MIAZ METABAHTHZ

H Ta&ivopnon Twv TiHwVv Jiag JETaBANTNG YiveTal eUKoAa ano 1o Data — Sort
Cases. 210 napabupo Sort Cases nou avoiyel KAVOUME KAIK OTn METABANTA TNG
onoiac ol TINEC Ba Ta&ivounBboUv, KAIK oTO PBEAOC P> KAl EMNIAEYOUPE av n
Ta&ivounon 6a yivel hye av&ouoa (Ascending) 1 @Bivouoa (Descending) oeipa
(ZxAMa 1.19). OAOKANPWVOUHE HE KAIK 0TO OK. H Ta&vounon Twv TIMOV HIAG
METABANTNG 0dnYyei O avTiOTOIXEG avakATATAEEIG OTIC TINEG OAWV TwV YETABANTWYV,
0€00OMEVOU OTI OAEC Ol NepINTWOoEIC (YPAMMEG) avakaTatdooovTal akoAoubwvTag
TNV Ta&ivounon TnG METABANTAG NMOU EXOUME ENIAEEEL.

EvaAAlakTikd n Ta&ivounon Twv TIHWV MIAG YETABANTAC WNOpPEi va yivel av

KAVOUUE KAIK OTO OvOopa TnG METABANTAC, onoTe Kal eMAEYETAl OAN n OTAAN TNG



23

MeTaBANTNG, kal e Oe&i kAIk enIAEEoupe Sort Ascending 1y Sort Descending.

"QJ Sort Caszes I,-s-:h,l

Sort by
&a 58 [s8x] & height [height] - Asc...

hirthday [bday]
il hand arthritis [arthrit..

,;[i lumbar vertebrae 0...
ﬁ hody mass [hmass] Sort Order

& heightin m [heightr] @ Ascending
@b height caterory [hei...
&5 arthritis levels [arthr...

© Descending

[ )8 ][ FPaste ][ Reset ][ Cancel][ Help ]

Zxnua 1.19. To napdbupo diaAdyou Sort Cases

1.10 ENIAOIH NEPINTQZEQN

H Odiadikacia autn e@apudletar OTav OEAOUPE va HEAETAOOUMPE €va
unooguvoAo Twv Oedopevwyv Hag. la napdadelyua, €otw OTI BEAOUPE va
MEAETNOOUHYE TA OTATIOTIKA OTOIXEIQ WOVO TWV YUvaAIKWV oTa OedopEvVa Tou
IxAMaTog 1.5. Tote and 10 Data —» Select Cases avoiyoupe TO aVTiOTOIXO
napddupo d1aAOyou Kal Kavoupe KAk oTo If condition is satisfied kai KAk oTo If..
2T0 VEO Napdbupo Mou avoiyel ENIAEYOUNE TN METABANTN sex Kal Tn PETAPEPOUNE
oTo nAdiolo nou Bpiokeral de€ld pe KAIK OTO BEAOG P. ZuveXi(OUUE PE KAIK OTO
KOUMNi = kal nAnkTpoAoyoupe “f”. ©®a ndpoupe TNV €IkOva Tou Zxnuartog 1.20.

Me kAlk oTo Continue kai oto OK To npoypapua eniAéyel Povo TIG
nEPINTWOEIC Oonou sex = “f”. AuTO (aiveral and To OTI OTO APXIKO ApPXEio Ol
NEPINTWOEIC sex = “m” €xouv diaypaPei, onwc ¢gaiverar and Tn diaypapn Twv
apIBUWV TWV MEPINTWOEWV sex = “m” oro Zxnua 1.21. EmnAéov, €xel npooTeDEi
Mia TeAeuTaia oTAAN pe ovopa filter_$ kar Tiyeg 0 o0Tav sex = “m” kal 1 oTav sex
= “f”. And6 autd TO ONMEio KI €neira, av {NTOOUME Mia onoladnnoTe OTATIOTIKN

ene€epyaaia, auTtn nepiopifeTal JOVO OTIC NEPINTWOEIG Onou sex = “f”.
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( @ Select Cazes: If wﬂ‘

@a sexlsey] sex="fl
hirthday [bday] +
ol hand arthritis [arthrit..
d:l lumbar vertelirae os..

Function groug;

& height [height] All -
& body mass bmass] Atithrretic
f heightin m [heightm)] CDF & Moncentral COF
&; height caterory [heig... Conversion
&> arthritis levels [arthri... Current DatefTime
Date Arithmetic
Date Creation E
+ Functions and Special Variahles:

|.lCro'¢itlgug=| Cancel Help

Zxnua 1.20. To napabupo diaAoyou Select Cases: If

- :
#2 *ostealogical data say [DataSeti] - I8M SPSS Statistics Data Editor e e
File Edit View Data Transform  Analze DitectMarketing  Graphs  Utiities Add-ons  Window  Help

EHE M -~ By i EERrLY

| i\fisible: 10 of 10 Vatiahles

I?_x” hday | arthritis || osteophytosis || height || brass | heightfn___" heightcat || arthritis2 || filter % || yar

e Im | 05.05.1959 B i e &0 182 4 3 i e

| 3 Jf  [15.021951 4 cIT: 59 158 2 2 1

= m 22031971 2| 1 178 85 178 3 1 i

4 f 16041975 1 1 163 B 153 2 1 1

| 5 |f 0908195 2 2 180 0 180 1 1 1

= Tm | 23021952 4 2 e 75 168 2 2 0

= m | 06.08.1956 2 1 172 80 172| 3 1 0 !

8 |f 06051976 1 1 154 50 154 1 1 1

| 8 |f 2311197 2 1 156 55 156 1 1 1

[ f 03121970 1 1 163 B9 163 2 1 1

[ s 07.02.1959 2 3 7m a0 170 2 1 1

13 m 1111196 1] 1| 18t 92 181 4 1 0

13 |f 15011969 3 sl geg] 29 158 1 2 1

| mo 26121949 2 1 7B 83 176 3 1 0 =
P — ']

l Data View _“ Vatiable View

| [IBM SPSS Statistics Processoris ready| | |Fiteron| |

ZxAnHa 1.21. Apxeio apxIkwv ded0UEVWY anod Ta onoia £xouv dlaypagei

14

Ol MEPINTWOEIG sex = “m”.
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MNa va anevepyonoifooupe TNV €niloyn Select Cases nnyaivoupe and To
Data — Select Cases oTo avTioToixo napadupo diaAdyou Kal KAVOUME KAIK 1| OTO
All Cases 1| oto Reset. Eniong, kaAo €ival va diaypdaywoupe kal Tn oThAn filter_$,

agou NpwTa TNV eNIAEEOUPE Kal AKOAOUBWG NaThooUle To NARKTPo Delete.

1.11 TPA®IKEZ NAPAZTAZEIZ

To SPSS napexel Tn OuvartotnTa Jdnuioupyiag nNoAA®WV OIAPOPETIKWV
YPAQIKWV NApACTACEWYV YId TNV daneikovion Twv dedouevwy Pac. MNa napadeiyua,
€0TW OTI BENoupe va doUpe NwC PMeETABAAAETAl TO BAPOC HE TO UWOC TWV ATOMWV
oTo napadelypa nou egeTaloupe. MNa To Okono aAuTo, AkoAouBoUpe Tnv nopeia
Graphs — Legacy Dialogs — Scatter/Dot. 210 nAdiclo 31aAOyoU MNOU avoiyel
enIAeyoupe Simple Scatter kair kaGvoupe kAlk oto Define, ondTte ep@avileTal To
napdbupo diaAdyou Tou ZxAMaToG 1.22. 10 napdbupo autd KAVOUME KAIK OTO
€lkovidlo Tng PeTaBANTAC bmass kal akoAoUBwC KAVOUNE KAIK 0TO BeAdkl dinAa
and To nAaigio Y Axis, woTe n peTaBAnTy bmass va eloaxBei oTo nAagiolo nou
agopa Tov afova Twv y. Me ToV idl0 TPOMNO €i0ayoupe Tn PeTaBAnTn height oTo

nAaioio X Axis kai Tnv sex oto nAaioio Set Markers by.

r'!'.-‘ Simple Scatterplot &Jw
¥ Axis: (e
— = Titles...
&4 hirthday [bday] b |§ body mass [bmass] | {%J
ol hand arthritis [arthrt. o | options... |
ol lumibar vertehrae os... Y |_6§ = 5 |
& heightin m [heightr] height heigh]
&5 height caterory [heig Set Markers by
éﬁ arthritis levels [arthri s @ sex [sey] |
— Label Cases by
£2 |
rPanel by 1
Riows:
Exnma 1.22. Eicaywyn dedopévwy
M biestvariables (10 empt oTta nAaiola X Axis, Y Axis kai Set
Columns:
(] Markers by
&
rTemplate
| Use chart specifications from
(Lox J{ aste || geset || cancel || et |
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Me kAik oto OK naipvoupe Tn ypagikn napdoracn Tou 2Zxnuartog 1.23.
JuvnBwe auTéC Ol YPAQIKEC NAPACTACEIC AnaiTouv popgonoinon £Tol wWOTE Ol
apiBuoi kai ol TiTAol Twv a&dvwv va €xouv To KAaTaAAnAo PEYEBOC, ol KAINAKEG Kal
Ta oUPBOAa va €xouv Ta eniBUPNTA XapAKTNPIOTIKA.

MNa va Jop@OonoINCOUNE Hia ypaPIkh napdoTacn KAvouue JINAO KAIK enavw
TNG, onoTe avoiyel o ene€epyacTng ypapikwyv napactacswv (Chart Editor) wote
Vad KAVOUWE TIG METATPONEC nou B€Aoupe. MNa va ¢Uyoups and Tov ene€epyaoTn
KAVOUPE KAIK OTO €IKOVidlo & otnv navw Oefid ywvia. 'Otav sipacTte oTov
ENEEEPYAOT YPAPIKWV NAPACTACEWV KAl KAVOUME KAIK ¢’ €vav ano Toug apifpoug
TNG KAigakag evog agova, sniAéyovtal OAol ol apiBuoi kal TauTdoxpova avoiyel eva
nAaioio diaAdyou OTO onoio HPnopoUHe va aAAd€oupe Tn ypaAPUATOOEIpd, TO
MEYEBOC, TO XpWHA, AAAG Kal Tov apiBuo Twv dekadikwv Wneionv, kabwc eniong

TNV KAigaka Tou d€ova kar Tn popPn Tou. KaBe (opd nmou KAVOUUE Wid dAAayn

npENEl va Nnataus 1o kouuni Apply.

Me ToV i0I0 TPOMO Av KAVOUME KAIK 0' €va oUPBoAO nou napioTavel Ta
0edopEva Twv avdpwVv OTn ypagIikn napacrtacn, €niAeyovtal oAa Ta cUpuBoAa Kai
av &avakavoupe KAIK OTO 010 OUMBOAO eniAéyovTal povo Ta Oedopéva Twv
avdpwv. AnoO TO nAdiclo nou ep@avifeTal PNOpoUPE va Ta HOPQPOMOINCOUME

KaTaAAnAa aAAalovTag Tov TUMNO, TOo HEYEBOG Kal To XpwHa Toug (Ixnua 1.24).

Sex
m

1004

801 o

body mass

60

40

T T T T T
140 150 160 170 180 190
height

ZxAnHa 1.23. Mpaikn napdoraocn Twv PeTaBAnTwyv body mass kal height
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ZxAupa 1.24. Mop@onoinuevn ypagIikn napdoraon

Id1aiTepn npoooxn anaitei n Aedavra. Av Tnv €nIAEEOUPE, PNOPOUME va TN
METAPEPOUPE onoudnnoTe PEoa oTo ypdgnua. Av OpwG Au&nooupEe TO HEYEDOG
TWV YPAUHATWV EVOEXETAl VA €EAQPAVIOTEI €va MEPOC TNG. TOTE Npenel JE Npoooxn
va Tnv &ava-enAeEoupe Kal va au&rnooupe PE TO NOVTIKI TIG dlIACTACEIC TNG.

Mo €EeIBIKEUPEVEG YPAPIKEG NAPACTACElS Oa €EeTaoTouv OTA €NOPEVA

KepaAaia.

1.12 ANOIIT'MA APXEIQN

MNa va avoifoupe €va anobnkeupevo apyxeio Tou SPSS akoAouBoUpe TIG
yvwoTeg ota Windows diadikacieg avoiypuaTog evog apyeiou: Kavoupe dinAd kKAIK
navw oTo €IKOVidIO Tou N Nnyaivouue File — Open, oTn ypauun Hevou.

Id1aiTepo evdiapepov napouaialel n NEPINTWON va avoiEoupe €va apxeio Tou
Excel wg apxeio Tou SPSS. lNa To okond auto akoAouBoupe Tnv nopeia File —
Open — Data kai oto napdBupo diaAdyou Open File nou avoiyel EMNIAEYOUHE OTO
Look in To @akeAo 1 yevikoTepa Tn dleUBuvon oTnVv onoia €ival To apxeio. XTo
Files of Type opiCoupye TOoVv TUMO TOU dapxeiou, dnAadn Excel (*.xls, *.xlsx,
* xlsm), kal ENIAEYOUHE PE KAIK TO apxeio nou BEAOUPE va avoiEoupe. Me KAIK OTO
Open avoiyel To napabupo Tou ZxnuaTtoc 1.25. Av oTo apxeio Tou Excel n npwtn
YPAUMN EXel €TIKETEG (TITAOUG), TOTE KAVOUNE KAIK 0TO Read variable names from

the first row of data. Eniong smAéyoupde nolo QUAAO epyaciac B8a avoiel wg
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€Yypa@o Tou SPSS kal kavoupe KAIK 0To OK. Mg Tov TpOMno auTod OAOKANPO TO

@PUAAO gpyaciac nou enIAEEAPE PETATPENETAI O £YypaPo Tou SPSS.

t,-\ Cpening Excel Data Source = E5 =

Cillzers\Panos\Deskiopoverfitting xlsx

_}JERead variable names fraom the first row of data

Worksheet: @m0 [&1:E7] -

Range: | |

Maximum width far string columns: 32TET

[ Ok ][Cancel][ Help ]

Zxnpa 1.25. To napabupo diaAoyou Opening Excel Data Source

'Onwg NdN EXOUNE ava@EpPEl, HNOPOUNE HEPNOVWHEVEG OTHAEG Tou Excel va Tig
METAQEPOUUE AUETA OE €va apxeio Tou SPSS pe TIC yVvwoTeC evToAEC Copy - Paste.
AnAadn, €nIAEYOUME HIA N NEPICOOTEPEC OTAAEC and &va QUAAO €pyaciac Tou
Excel, kavoupe Ctr/+C, HeTapepOPAOTE OTO £YYPAPO TOU SPSS, KAVOUUE KAIK OTO
NPWTO KeAi HIag oTnANG Tou QUAAOU epyaciag Tou SPSS kal 0OAOKANPWVOUWE TN
METapoOpa Twv dedopevwy We Ctri+V. H idia diadikacia 1oxUel kal avTioTpogpa (yia

MeETapopa dedopevwy ano To SPSS oTto Excel).

1.13 ANNTOOHKEYZH APXEIQN

MNa va anobnkeUooOUHE €va apxeio Tou SPSS kdavoupe kAIk oTo File Tng
YPAMUNAG MEVOU, €MIAEYOUME TO Save as (Anobnkeuon wcg) Kal CUPNANPWVOUUE
KaTaAAnAa To napdabupo diaAdyou nou Ba sp@avioTei. To apxeio dedOPEVWY, O
SPSS Data Editor, anoBnkelUeTal ye TNV NPOEKTACN .sav. AvTiBeTa, €va apxeio
anoteAeopdTwy, SPSS Viewer, anoBnkeUeTal UE TNV NPOEKTACN .SPO.

Ta apxeia Tou SPSS pnopouUv va anoBnkeuTtoUV Kal w¢ apxeia Tou Excel. ‘Eva
apxeio dedopevwv anobnkevueTal wg apxeio Tou Excel av oto napdbupo diaAoyou
Save Data As, nou avoiyel peéow TnG d1adpoung File — Save as, €NIAEEOUNPE TO
Excel 97 through 2003 (*.xls) | Excel 2007 through 2010 (*.xIsx) oTo nAaicio
Save as type. EicGyoupe To OVoua TOU apxeiou oTo nAaiolo File name kal Kavoule
KAIK 0TO Save. And To apxeio Tou SPSS anobnkevstal pOVo To MNEPIEXOMUEVO TOU

(PUAAOU gepyaociac nou BpiokeTal oTo Data View.



2. NEPITPA®IKH 2TATIZTIKH

H ZTaTioTikA €enioTANN €nIXEIpEi va €€ayayel oUPNEPAOPATA XPNOIKOMNOIWVTACG
EUNEIPIKA-NEIPANATIKA dedOUEVA. H NEPIYPAPIKN OTATIOTIKR €ival 0 KAGd0G Tng
OTATIOTIKAG MNOoU avanTtuooesl PeBOOOUC yia Tn OCUVONTIKN Kal AnoTEAECHATIKN
napouaciaon OcdOPEVWV HE TN XPNON a) apiOunTIKOV NEPIYPAPIKWV HETPpWV, B)

NIVAKWV CUXVOTATWYV Kal Y) HEBOdwV ypaPIkAC napouciacnc dEOONEVWV.

2.1 NAHOYZMOZ, AEITMA, AEITMATOAHWIA

O nAnOuopOG cival TO OUVOAO OAwV Twv OToIxEiwv unod HeAETn. Tia
napadeiypa, €av evdiapepopacTe yia Ta AiBiva epyaleia o€ pia apxaloAoyikn
0€on, o NANBuouoc anoTeAeiTal and O0Aa Ta AiBiva epyaleia nou €xouv Bpebei ekei.

To deiypa eival €va unooUvoAo Tou NANBUCHOU TO OMoio EMIAEYOUME va
avaAuooupe. Ma napadeiyuya, €av 1a AiBiva gpyaleia nou €xouv Bpebei oe évav
OIKIONO €ival unepBoAika nNoAAG kal Oev npoAaBaivoupe va Ta €EETACOUME OAQ,
MMopoUPe va enAEEOUPE Tuxaia €va nooooTod Kal auto Ba anoteAéoel To Ociyua
Mag. Eav n enmAoyn Tou dsiyuaTtog €yive Tuxaia (dnAadn HE TETOIO TPOMO WOTE
KGBe oTolxeio Tou NANBuopou va éxel Tnv idla mBlavoTnTa va BpioKeTal oTo
deiypa) WIAApe yia eva Tuxaio deiypa. AvTiBeTa, unopei va YEAETACOUNE HOVO TIG
Aenideg, onoTe Oev PNOPOUKE va WIANCOUME Yia TuXaio deiyna epOoovV EMNIAEYOUNE
€VA OUYKEKPIMEVO UMOCUVOAO TOou NAnBuopou pac. Kalr og auTn TNV NeEPINTwon
OMWC, €ival duvaTo OAEC ol AEMIOEC TOU OIKIOPOU va anoTeEAECOUV ToV NANBUCUO
Kal and QUuTEC €MEIC va MEAETNOOUME HOVO OPIOUEVEC, €MAEyOVTAG TuxXaia €va
unoouvoAo (Tuxaio deiypa) 1 diakpivovTag OPICHEVEG AEMIOEG PE OUYKEKPIUEVA
XapakTnpIoTIKa (PN Tuxaio deiypa).

To peyebog Tou OdciypaTtog nailel kaboploTikd poAo oTtnv aflonioTia Twv
OTATIOTIKWYV anoTeAeopdTwy. To de€iyya npenel va €ival Peyalo Kupiwg oTav a)
UNMApXEl AVOMOIOYEVEID OTOov nNANBuopo, B) enmBupolpe peydAn akpipeia
anoTeAEOUATWY KAl Y) XpNOIKonoloUPE NOAUNAOKEG OTATIOTIKEG avaAUOEIG.

H oiadikaoia Jdnuioupyiag evog Ociypatoc ovopaletal deiyparoAnwia.
Eneidn To deiyua anoTeAei éva noocooTd TOu nNANBuopou, Xpeldletal 101aiTeEPN
Npoooxn kal JeBodIKOTNTA MPOKEIMEVOU auTd va &ival avTinpoOWNEUTIKO TOU

nAnBuopou. Av TO Ociyua Oev €ival avTinpoowneuTIkO Tou nNAnBuopou, TOTE
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aveEdptnTa and TO MWEYEBOC TOU, N OTATIOTIKA avaiuon 6a odnynoesl o€

AavBaouéva cupnepacuaTa.

2.2 APIOMHTIKA MNEPITPA®IKA METPA

Ta apiBunTikG PETPa xapakTnpilouv d1APOopPeC 101I0TNTEC TwV OslyudTwyv. Ta
Baoika pETpa opadonoloUvTal O TPEIC KATNYOpPIeG: METpa B£ong, diaonopdc Kal
oxnuartoc kartavounc (Mivakag 2.1). Ta perpa 6£ong divouv nAnpo@opiec nou
oxetilovral Pe TN B€on Twv OedopEVWV TOou deiypaTtog, Ta METpA diacnopdg
eEAEyxouv noco Odlackopnigheva eival Ta O0edopeva, €V TA METPA OXNMATOC
KATavoung agopouv To OXNUa TNG KATAVOPNG Twv dedopevwy, dnAadn ndoo
OUMMETPIKA N aCUPPETPA KATAVEUOVTAI Ol TIUEG €vOC deiynaTog yUpw anod kanoia
TIMA.

Nivakag 2.1. Baoika pétpa 1010TATWY d€iyuaTog

MéTpa 6éong MéTpa diaonopag

Meon Tiun (Mean) Alacnopd (Variance)

Alapeocog (Median) Tunikf andkAion (Standard deviation)

Kopupr (Mode) Tunikf andkAion peoou (Standard

MpwTo TeTapTnuopio (First quartile) error of mean)

Tpito TeTapTnuopio (Third quartile) MéyioTn TiFnA (maximum)
EAaxiorn Tign (Minimum)
EvdoTeTapTnuopiakd eUpog
(Interquartile range)

MéETpa OXNHATOG KATAVOHNG

JUVTEAEOTNG aoUppETpiag (Skewness) JuvTeAEOTAC KUpTOTNTAG (Kurtosis)

H péon mign (mean 1 average value) Tou dsiyuaTtoG e€ivar n TIgR yupw
and Tnv onoia BpiokovTal CUYKEVTPWHEVEG Ol TIHEG TOU JEiyNaTOC Kal opileTal ano

Tn oxeon:

X = (X + X2+ ... +Xn)/mM
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'Onou Xi, X2, .., Xm €ival Ol METPACEIC KAl M To HEyeBoC Tou Odeiypartog. la
napdadeiyua, €av e€etaloupe To UYWOC TWV PABNTWV Hiag TA&ng TpiavTa atopwy Kal
METPAOOUME OAOUC TOUC HaBNTEG, TOTE TO d€iypua Pag oupninTel Je Tov NANBuouo
kal 1ooUTal pe 30 (dpa m=30), X; €ival To UYPOC TOU MPWTOU PadnTr, X, To UYWOC
Tou O€UTEPOU... X309 TO UYOC TOU TpIaKooToU paenTn.

H diaonopd i diakUpavon (variance) pag deixvel Tn diacnopd TwWV TIHWV

€vOG deiyuaTog yUpw and Tn YEON Tou TIYN Kal opileTal and Tn oxeon:
(x— >‘()2+ (Xo— >‘<)2+ wt (Xm— >‘<)2
m-1

Var(x) =

Av ol TINEG TNG dlaonopdag €ival UWPnAEG TOTE oI TINEG Tou O€iyHaTog molkiAouv
onMavTika O OXEON ME TNV WEoN TIUN. MNa napdadeiypa, €av BPOoUPE UWNAEC TIMEG
dlaocnopdg oTo deiyda UWoug Twv PabnTwyv, onuaivel Nwg KAnolol gadnteg nrav
noAU wnAoi kal kanoiol NOAU KovToi. TNV avTifeTn NePIiNTwon, To UWPOoC OAWYV TwV
HabnTwv ATav NapouoIo Kal KOVTA oTn JEoN TIPN Tou dgiypaToc.

H Tumkn anokAion (standard deviation) cival n TeTpaywvikn pia Tng
dlaonopdac kai eniong ekPpalel TNV anokAIon TWV PMETPAOEWY and Tn Peon Tiun X .

H diapeocog (median) €ival n “peoaia” Tiun evog deiypaTtog, dnAadn ol PICEG
TIMEG TOU OeiyNaTog €ival JIKPOTEPEG N i0eg Pe TN OIAPECO KAl Ol UNOAOINEG MIOEG
MEYAAUTEPEC N ioeg Me Tn OlAPeco. TMPOKEIMEVOU va evToniocoupe Tn OIAUEDO,
npenel va di1atad&oupe TIC TIMEC Tou OciypaTtog katd auv&ouoa oesipd (and Tn
MIKpOTEPN TIMN NPOG Tn MeyaAuTepn). MNa napddeiypa, €otw 1O d€iypua UWoug
nevre yabntwv A = {1.53, 1.65, 1.78, 1.84, 1.863}. H diaupeoog €ival n Tiun 1.78.
AvTiBeTa oto Oeiypya A = {1.53, 1.65, 1.78, 1.80, 1.84, 1.86}, n 0di1GuecoC
unoAoyileTal ano Tn oxeon (1.78 + 1.80)/2=1.79, dnAadn npokUNTel ano To Nui-
abpoiopa Twv dUo peoaiwv TIHWV. H didpeoog dev ennpealeTal and akpaieg TIMEG
(n.x. €av oTo d&iypya pag unnpxe €vac pabnTtng pe vwog 1.35 1 e uwog 2.10).

'ETo1, yia TNV nepiypa@n dedopeVwY Nou ePgavilouv akpaieg TIMEC MPOTINATAl WG

WETPO B€0NC ano TN PEON TIn, N onoia ennpsdletal noAU and akpaiec TIYEC.

H kopu@n (mode) cival n YETPNON ME Tn MEYAAUTEPN ouxvoTnTa G’ €va
deiypa. MNa napdadeiypa, oto deiypa A = {2, 3, 5, 3, 6, 2, 4, 3} n Kopu®n €ival n
TIUA 3.

MpwTto, TPITO TETAPTNHOPIO (First, third quartile) Kai
evOoTeTaApTNHOPIaKO €UpoG (Interquartile range): Kabe dcsiyua €xel Tpia

TeTapTnUopia (quartiles). To npwTo TeTapTnUopio (Q1) €ival n Tiun Tou deiyuaTog
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yla TNV onoia 1oxUel 0TI To 25% TwvV TIHWV Tou d&iydaToG €ival NIKPOTEPEG N i0€C
hME auTr. To Tpito TeTapTnuopio (Qs) €ival n TP Tou OsiypaTtoc yia Tnv onoia
IoXUEl OTI TO 75% Twv TIMWV Tou JeiynNaTog €ival PIKPOTEPEG N ioec Ye auTth. H
d1apopd Qs3-Q; 100UTAl JE TO €VOOTETAPTNHOPIAKO €UPOC.

H Tuniki andkAion Héoou (Standard error of mean) unoloyileTal ano
TN OXE0oN

o =S
Jm
Ornou s gival n TUnNIKA anokAIon Kal m To Yeyebog Tou dgiypaToc.

H péyiorn mipn (maximum) cival n peyiotn TIMAR Tou OdeiypaTtog. lMa
napadeiypa, orto dsiypa pe Ta Uwn pabntov A = {1.53, 1.65, 1.78, 1.84,
1.86} n peyiorn Tiun €ivar 1.86.

H eAaxiorn mipq (minimum) cival n eAaxiorn TIgn Tou deiypaTog. Ta

napdadeiyua, oTto napandvw Ociyya n eAaxiorn Tiun €ival 1.53.

ZUVTEAEOTEG AOUHHETPIAG (Skewness) kal kupToTnTag (Kurtosis). 'Onwg
Ba OoUpe oTto KepdaAaio 3, Ta dedopéva e&vog dsiyuatoG akoAouBouv kdanoia
KATavoun nou MMopei va e€ival CGUPMETPIKA N acUppetpn. Or O€ikTeG nou
XpnoigonolouvTal yid To OXAKA TNG KATAVOMNG €ival ol CUVTEAECTEG ACUMMETpPIAC
KAl KupToTNTag. O OUVTEAEOTAG ACUMMETPIag oupBoAileTal ouvnOwg PE as Kai o
OUVTEAECTNG KUPTOTNTAG ME ag. 'OTav as; = 0 TO OXNAMA TNG KATAVOMNG €ival
OUMUHETPIKO WG NPOC TN MEON TIWN, av ds < 0 n KATavoun €ival acUPPETPN NPOG Td
apioTepd, dnAadn ol NEPIOCOTEPEG TIMEG BpiokovTal ApIOTEPA TNG KOPUPNG, EVW av

as > 0 n katavoun €ivar acUPPETPN Npog Ta de€ia (Zxnua 2.1).

G3>0 03=0 G3<0

IXAHa 2.1. Katavoueg e dIaQOPETIKN ACUMLETPIA

'OTav az = 0 n KopuPn TNG KATavoung polalel Ye auTn TNG TUNIKA KAVOVIKAG
kaTtavoung (KepdAaio 3). 'Otav a4 < 0 n kartavoun nAateialel, evw o6tav az > 0 n
KaTavoun €xel o&sia kopu®pn (ZxNua 2.2).
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G4<0 G4=O G4>0

VRN

ZXNHa 2.2. Karavouecg ue d1apopPETIKI KUPTOTNTA

Ta apiBunTIka nepiypa®ika peTpa unoloyidovral 101aiTepa eUkoAa oto SPSS,

onwg 6a doupe napakdTw.

2.3 NINAKEZ ZYXNOTHTQN

'EOTW X3, X2, ..., Xm Ol TIMEG MIAG METABANTAG X o' €va deiypa. Ovopaloupe
ouUXVOTNTA TNG TIUAG X; TOV QUOIKO apiBud v; nou OJcixvel NOCEG (POPEG
enavalapBaveral n TIPA X; 070 deiypya. Avv = vy + Vo + ... + Vy, TOTE 0 AOYOG

V.
fi =L
ovopaleTal OXETIKA OUXvOTNTA TNG TIUNG X;. MNa napdadelyua, €0Tw To OeEiyua

A={2,5,3,5,8,9,6,2,5,8, 7}. H ouxvoTnTa Tn¢ TIKAC 5 1o0UTaI WE:
3 . . . . . .
fs= T €NEIdN ep@avideTal TPEIG POPEG OE €va OUVOAO 11 TiHwV.

‘OTav 10 NARBOG TwV TIMWV Tou O&iypaTog eival JeydAo Kal Kupiwg oTav n
METABANTN X €ival ouvexng, dnAadrn MMopei va napel pia onoladnnoTe TIUR OTo
nedio opiopgoU TNG (yia napadeiypa, To UWoG Kal To BApog e€ival OUVEXEIG
METABANTEG, evw Ta OIAKOOWNTIKA HOTIBA TNG KEPAMIKNG O&vV €ival OUVEXNG
METABANTN), 01 cuXvOTNTEG opifovTal o€ Pia NePIoXN TIMWV Nou ovoualetal kKAaon.
SUYKEKPIUEVA AV Xmin KAl Xmax €IVAI N EAAXIOTN KAl N MEYIOTN TIMA TNG METABANTAG
X oTo Oc€iypa, OlaipoUhe To JIAOTNHA Xmax - Xmin O€ K unodlacTApATa nou
ovopalovTtal KAAOEIG KAl 0 KABs KAAon unoAoyi(OUPE TO GUVOAO TWV TIHWV TOU
deiypaToc nou avnkouv o’ auTtr. H noodTNTa auTn €ival n ouxvoTnTa TnG KAAong.

MNa napadeiypa, €XoUpEe To dsiyha NAIKIOV TwV UNAAANAWV Piag eTaipeiac:
A={28, 36, 22, 41, 27, 50, 32, 29, 42, 29, 25, 38, 36, 45, 27, 29, 32, 39, 47,
33, 53, 33, 31, 40, 20, 34, 37, 29, 33, 27, 39, 37, 44, 26, 43, 26, 36, 34, 49,
36, 26, 31, 28, 59, 30, 28, 30, 34, 28, 24}
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Kal BEAoUpE va To ohadonoiNooUME O 8 KAAOEIG. 2To O&iyua auTo n MIKPOTEPN
napatipnon e€ivar To 20 kar n PeyaAutepn To 59. Ondte epapuolovrac Tov
59-20

napandavw TUMo £XOUUE: ~ 5. 'ETOI, TO NAATOC KGBE KAAGONG €ival 5, onodTe

ol kAdoeic pag Oa eivar ol €€ng: 20-25, 25-30, 30-35, 35-40, 40-45, 45-50, 50-
55, 55-60. TNV npwTn KAAon avikouv ol TINEC and 20 €wcg 24, otn deUTepPN Ol

TIMEG ano 25 €wg 29 K.0.K. SUVENWC, KATAAyouue P Tov Mivaka 2.2.

Mivakag 2.2. KAJoeIg kal avTioToIXEG OUXVOTNTEG TOU NApadeiyndaToq

KAdaoeig | Zuxvornra
20-25 3
25-30 15
30-35 12
35-40 9
40-45 5
45-50 3
50-55 2
55-60 1

2.4 YINIOAOIIZMOZ ZTATIZTIKQN METPQN ZYNEXQN METABAHTQN

MNa va unoAoyiooupe pe To SPSS Ta oTaTioTIKA WETPA MIag scale peTaBANTAG
(NoooTIK, Ouvexnc MeTaBAnT) akoAoubBoUpe TN Odiadikacia: Analyze —
Descriptive Statistics — Descriptives kai oto napabupo diaAdyou Descriptives
EMNIAEYOUNE TN METABANTA nou O&AoUPE va avaAUOOUHE KAVOVTAG KAIK OTN
METABANTN auTr kal KAIK aTo BEAog ». Me kAIk oTo Options avoiyel To napadupo
Descriptives: Options 0nou PNopoUHE va €MNIAEEOUNE Ta METPA NMou BEAOUPE va
unoAoylioTouv (Zxnua 2.3-apioTtepd). Mapatnpoupe OTI auTd €ival OXETIKA Aiya.
MepIooOTEPA OTATIOTIKA METPA MMOPOUME va UNOAoYyiooOUphE PEow TNG O1adikaaoiag
Analyze — Descriptive Statistics — Frequencies. =tn 01adlkacia auTn KAVOUME
KAIK OTO Statistics kal €mMAEYOUHE Ta METPA nou O&Aoupe and To napdabupo

Frequencies: Statistics (Zxua 2.3-0e&iq).
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t,-‘ Descriptives: Options L_Jiz- ".;,-‘ Freguencies: Statistics [_J—Eh
{Meaﬁ [] Bum Fercentile Values Central Tendency
Dispersion | iQuartiles i [ Mean
§ _ —| Cut points for; | Median
[ Std. deviation (& Minimum 2l e Bqual groups -
- 2 @l i o | mode
[7] wariance [ Maximum | Eereinilels): =
_ _ | Bum
|| Range "1 5.E. mean -
Distribution
[T Kurtosis [7] Skewness
Display Order [] walues are group midpaints
@Varlagle Dt Dispersion Distribution
Alphabeti _ _ _
O— P || Std. deviation || Minirmum || Skewness
Ascending means — = _
© = .g | Wariance || Maximurm || Kurtosis
C}Qescendmg means 7 Range [ S.E. mean
|continue| | cancel || Hep | |continue ]| cancel || Help |

Zxnpa 2.3. Ta napabupa dialdyou Desciptives: Options kai

Frequencies:Statistics
MNapadsiypa

Na unoAoyloTei n Peon TIKA, N TUMIKAR AnokAion, n TUMIKh anokAion Tou
MEoou (S.E. mean), Ta onueia Quartiles, n d1GPecog, N KOpUPN, N KUPTWON Kal N
aouppeTpia Tng petaBANTAG height Twv dedouevwv Tou apxeiou osteological
data.sav.

¢ Avoiyoupe TO apxeio osteological data.sav kai akoAouBoUpe Tn Oladikacia
Analyze — Descriptive Statistics — Frequencies, en€idrn ol NI0COTNTEG NoU BEAOUNE
va unoAoyiooupe BpiokovTal OAEG oTo napdabupo dlaAoyou Frequencies: Statistics.
'ETol oTo napabupo Frequencies nou avoiyel KAvoupe KAIK oTn PeTaBANTN salary
Kal KAIk oTo BEAog ». Eniong, anevepyonoloUWe TNV €niAoyn Display frequency
tables kal pe KAIK OTO Statistics €nIAeyoupe TIC MOOOTNTEG Nou BEAOUME va
UNOAOYIOTOUV. 3TN CUVEXEIQ KAVOUUE KAIK aTo Continue kai OK. Ta anoTeAeéoparta
nou naipvouue divovTal oTo ZXNMa 2.4. ZTo oXNUAa auTo Ta onueia quartiles eival
Ta percentiles 25 ka1 75.
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i -
ﬂﬁ *Cutputl [Documenti] - IBM SP5S5 Statistics Viewer

|| S

File Edit ¥iew Data Transfon Inser Forms Analz DirectMarket Graph: Utilitie: Add-on Wyindoy Help

SHE

€ %‘J - B8

=

= @ Output
[ Log
El {E] Frequencies
{5 Title
) Mates
L[ Aretive Dataset
-------- L[ Statistics

Statistics

height
I Walid a0

Missing ]
Mean 169,86
Std. Error of Mean 1,687
Median 169,00
Mode 182
Std. Deviation 11,832
Skewness -,099
Std. Error of Skevwness 337
Kurtosis -,993
Std. Error of Kurtosis BE2
Fercentiles 25 160,00

a0 169,00

78 181,25

||IEM SPSS Statistics Processor is ready| | |

[+

ZxAHa 2.4. NMapabupo anoTeAECNATWYV

2.5 YNNOAOIIZMOZ ZYXNOTHTQN

‘'OTav pia PeTaBAnTh €ivar nominal n ordinal dev ynopouv va unoAoyioTouv
Ta napandvw OTaTIoTIKA METPA. X' auTn TNV MepinTwon unoAoyilovtal PoOvo
ouxvoTnTeC, ONAadn Ta NoCcooTd EUPAVIONC TwV dIAPOPWV TIHWV TNG HETABANTAC.
H nopeia nou akoAouBoUye eival: Analyze — Descriptive Statistics — Frequencies.
EmAéyoupe Tn MPeTABANTA nou MEAETAMPE, evepyonoloUPe Tnv eniAoyn Display

frequency tables kal pue KAk 0To Statistics anevepyornoloUHPe OAEG TIC EMIAOYEG.

MNapadsiypya
Na unoAoyioToUv ol

osteological data.sav.

ouxvoTnTeC TNG METaABANTAC arthritis oTto apxeio
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€ Me avolkto To apxeio osteological data.sav akoAouBoupe Tn Oiadikacia
Analyze — Descriptive Statistics — Frequencies kal oTto napdabupo diaAdyou
Frequencies kavoupe kKAIk otn peTtaBAnTn hand arthritis kar kAik oTo BEAOG ».
EvepyonoioUpe Tnv enmihoyn Display frequency tables «kal oTo Statistics
anevepyonoloUhe OAEC TIG €MIAOYEC. To aApXEIO ANOTEAECUATWV MOU NAiIPVOUME
diveral oTo ZIxAua 2.5. AnO Tov nivaka anoTeEAEOPdTWV napaTtnpouUpe yia
napdadeiypa ot To 70% Twv aTopwv gixav apBpiTida ora dUo NpwTa €nineda, evw

ankylosis povo 1o 4%.

G
i"ﬁ *Qutputl [Documentl] - IBM SPSS Statistics Viewer l = | [
File Edit ¥ew Data Transform [nset Format  Anabze DirectMarketing  Graphs  Utilities  Add-ons  Window  Help

el 00 =R R

= g R ':I_ & b
== =R EA
b _

- [ - [ - P
@ = =Hp = l L l i — ﬁ | =
= & output Statistics "
, ...... @ Log N
E‘E Frequenties hand arthritis
L [E Title [ Walid 50
Motes issi
- Missing ]
L[ Active Dataset
o ol statistics
@L@ height hand arthritis
il
E}@ - g ) Cumulative
Equenmes Freguency | Percent | Walid Percent Percent
-+ [=] Title
= Valid  slight osteophytic 14 30,0 an,o 30,0
e [iotes formation
LB Active Dataset moderate osteophytic 0 400 40,0 70,0
G farrmation
[ hand arthritis extensive osteophytic 4 8,0 &n 7RO
formation
pitting 5 10,0 10,0 88,0
ehurnation 4 an a0 96,0
ankylosis b 4.0 4.0 100.0
Tatal a0 100,0 100,0
-
4

[IBM SPSS Statistics Processor is readv'f _'

ZxnHa 2.5. MNapabupo anoTeAeopaATWV

2.6 MEOOAOI NPA®IKHZ NAPOYZIAZHZ AEAOMENQN

YNAapxouv dapkeToi TUMOI YPAQPIKWV NAPACTACEWV Yid Tnv napouaciaon
oTaTioTiIkwyv dedopevwy. O1 nio Baoikoi €ival Ta a) paBdoypauuaTa (bar charts),
B) KUKAIkG Odlaypdauparta (pie charts), y) 1oTtoypapuata (histograms) kar d)
TUNOI YPAQPIK®WV MNAPACTACEWV

Onkoypapuata (boxplots). O1 dUo npwTol
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xpnoigonolouvTal 0Tav n PeTaBAnTn €ival noloTikn (scale), evw ol dUo TeAguTaiol

TUNoI 6Tav €XOUME NocoTika dedopeva (nominal kai ordinal peTaBAnTeQ).

H nepiypa@ikn oTaTioTikn oxeTi(eTal Povo e 1oToypaupaTta (histograms),
paBdoypdapuata (bars) kar KukAika Odiaypdappata (pie). O1 ypa@IKEC AUTEC
napacTacelC PgaviovTal OTo apxEi0 ANOTEAECNATWY Av oTo Napabupo diaAdyou
Frequencies kaGvouude KAIK oTo Charts kalr €niAEEOUPE TO KATAAANAO ypagnua
(ZxNHa 2.6). EvaAAakKTIKA, YPAQPIKEG NAPACTACEIC PnopoUV va Yivouv HECW TNG
diadikaciac Graphs — Bar (Pie or Histogram), onwc €€etaletal 01O NAPAKATW

napdadeiyua.

= -
13 Frequencies: Charts Lth

FChart Typ

@} Mone:
@) Bar charts
@ Pie charts
@ Histograms:

richatValues

v}

[o:untinue][ Cancel ][ Help J

Zxnua 2.6. To napabupo diaAoyou Frequencies:Charts

a) PaBdoypappa (bar chart)

To paBdoypaupa oxnuatileTar pe PBaon Tov Nivaka OUXVOTATWV HIAG
noloTIKAG METABANTAG X. XTov opIlovTio afova TonoBeTouvTal loanexovrta Td
oTolxeia Tou deiydaTog kal o kKABe OTOIXEIO AVTIOTOIXEI HIa opBoywvia oTAAN HE

UWoG i00 JE TN ouXVOTNTA TOU OTOIXEIOU.

MNapadsiypa
Na yiver To paBdoypappa Tng MeTaBAnTig hand arthritis Tou apxeiou
osteological data.sav.
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¢ a) MNa va KATaokeudooupe To paPdoypappa TnG MPeTaBAnTnG arthritis
akoAouBoUpe Tn Oladikacia Graphs — Legacy Dialogs — Bar kai oto napabupo
dlaAoyou eniIAéyoupe Simple kal kGvoupe KAIK oTo Define (Zxnua 2.7). =To VEo
napddupo OIaAOYoU nou avoiyel €niA&youpe Tn MeTaBAnTn arthritis Tnv onoia
oTEAVOUpE oTo nAaiolo Category Axis. Enionc and Tto Bars Represent €nIAEyOUME
Tov a&ova Twv y. ZuvnBwc eniA&youpe To N of cases ) To % of cases. ZTnv npwTn
nepintTwon To UWoC TnG kaBe pdaBdou Ba eivar avaloyo Tou apibpou Twv
NEPINTWOEWY MOU avanapioTd, &vw oTn JeUTEPN MEeEPINTWON avAAoyo Tou
€KATOOTIAIOU MOCOOTOU TWV MNEPINTWOEWV MNOU avanapiota. Me kAik oto OK

naipvoupe To Zxnua 2.8.

-
?'_;J Bar Charts [&J

Simple

E

] Clustered
ﬁ_ _I

LB | stacked

-

rDatain Chart Are

@ Summaries for groups of cases
@) Summaries of separate yariables
Yalues ofindividual cases

Zxnua 2.7. To napabupo diaAoyou Bar Charts
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slight moderate extensive  pitting ebwrnation ankylosis
osteophytic osteophytic osteophytic
formation formation formation

hand arthritis

Zxnua 2.8. To paBdoypapua TnG MeTaBANThc hand arthritis

B) KukAiko diaypappa (piechart)

To didypappa autd €ival €vac KUKAIKOG OiOKOC XWPIOWEVOG O Topeic. Kabe
TOHEQC ekPpalel €va oToIXEio Tou OeiydaTog Kal €xel eyBadod avaloyo npog Tn
ouxvOTNTA TOU OTOIXEIOU. MNa To KUKAIKO ypa@nua epyalopaocte availoya. And 1o
Graphs — Legacy Dialogs — Pie oto napabupo diaAdyou €mIAEYoUPe Summaries
of groups of cases kal KAVOUWE KAIK oTo Define. To véo napabupo diaAdyou
OUNNANPWVETAl ONWG Kal aTNV nponyoUupevn nepinTwon, dnAadn HETAPEPOUHE TN
METABANT nou BO€Aoupe va MPEAETACOUME OTO nAdiolo Define Slices by kai
enIAEyoupe ouvnOwcg To N of cases.

>T0 IXNAMa 2.9 diveTal TO KUKAIKO diGypaupa nou avTioTolxXel oTn PHETABANTA
lumbar vertebrae osteophytosis.
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Tumbar
vertebrae
osteophytosis

Miipping
[Cpitting
[Eeburnation

ZxApa 2.9. KukAiko diaypappa Tng HeTaBAnTic lumbar vertebrae osteophytosis

vY) Iotoypappa (histogram)

Eivar avrioTtoixo Tou paBdoypdupaTtog, POvo nou ortov opildvTio a€ova
TONOBETOUNE OXI Ta OTOIXEIA Tou deiynaTog aAAd TIC KAAOEIC NMou dnUIOUPYNOAE.
'Exel npoTabei o apiBudg Twv KAACEWV va kupaiveTtal JeTa&u 5 kal 25 avaioya pe
To MEyeBog Tou OciypaTtoG. Mia dAAn npoTaon €ival o apiBpog TwV KAACEWV va
gival i00¢ Ye TNV TETpAYWVIKN pila TWV TIHWV Tou deiynaToc. 2To SPSS Opwc o
apiBuoc Twv KAAcswv unoAoyiletar and To Npoypaupa TauToxpova MHE TNV

dnuIoupyia Tou 10ToyPAKKATOG.

Napadeiyya
Na yivel To 10TOYpapupa TG PHeTaBAnTnG body mass Tou apxeiou osteological

data.sav.

€ ToviCetal kal naAr OTI Ta 10TOyPAUKATA apopouv scale YeTaBANTEG, evw Ta
paBdoypdpuaTa kai Ta KUKAIKG ypagruata nominal kai ordinal yerapAnTéc. MNa va
KATAOKEUAOOUNE TO I0TOYpauPa TnG MeTaBAnTG body mass akoAouBoUpe Tn
dladikacia Graphs — Legacy Dialogs — Histogram. XTo napda®upo JdiaAoyou
enIAEyoupe Tn MeTaBANTh body mass kal evepyonoloUue Tnv enihoyn Display

normal curve (Zxnua 2.10). H évvoia kal n onuaocia TnG Kavovikng KapnuAng,
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onAadn TnG kapnuANG TNG KAvoVvIKNG KaTtavoung, Oa eEeracBei oTto endpevo
KEPAAalo. Me kAIk oTo OK Naipvoupe To I0TOYpANKa Tou ZxnApaTog 2.11.

. Mariable:
|_&_se}g [sex] | ] -» | |$ hody mass [bmass] |
hirihiday [day] Display normal curve

ol hand arthritis [arthrit...
ol lurnbarvertebrae os.. | [Panel by
& height height] B

& height in m [heightm]
&5 height caterary [heig...

&5 arthritis levels [arthri..

Bl estvaniables (no empty roves)

Columns:

£

B 1lectvariables (no ampty columns)

Template
Use chart specifications from:;

Be.

ZxAHa 2.10. To napdBupo diaAodyou Histogram

Mean = 70,73
Std. Dev. = 14,952
N =48

Frequency

80
body mass

ZxAHa 2.11. To ioTdéypappa TnG petaBAnTnG body mass
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Ta 1oToypApuaTa yevika pag dsixvouv €nonTika NWC KATAVEUOVTAl Ol TIHEC
€VOG OciyuaTog yUpw ano Tn MEON TIWNA N TV Kopu®n. 'Opwg 6Tav To deiypa sival
OXETIKA MIKPO, N €IKOvVa pnopei va e€ivar nAaopartikn. ‘ETol oto Zxnua 2.11
napartnpeoupe OTI Ta Oedopeva Paiveral va akoAouBouv OUO KATAVOUEG. AUTO
MMOpEl va o@eiAeTal OTO yeyovog OTI To Oeiyha NEPIEXEl TIC TIMEC TOUu PBAPOUC
(EKTIMWHEVOU) TOOO TWV avdpwVv 000 KAl TWV YUVAIK®WV. MNopei OJwe n €ikova
Tou XxAuaTtog 2.11 va esivar kal napanAavnTtikn €neidn 1o deiypa €ival oxXeTIKa
MIKPO.

MNa va €EETACOUKE TNV NPpWTN NEPINTWON EAVAKAVOUWUE TO 10TOYPANMA, OHWG
auTn Tn Qopd oTo nAaioio Histogram gicdyoupe Tn YeTaBANTr sex ato nedio Panel
by Rows (ZxAua 2.12). Me auth Tnv emiAoyn 6a yivouv dUo I0TOypANpaATa, €va
yla Toug avOpeg Kal €va yia TIG yuvaikeg (Zxnua 2.13).

§ Ny
#2 Histogram
_ - Yariahle: Titles... |
birthday [bday] | & body mass [bmass] |

ol hand arthritis [arthrit..
,{i lumbarwertebrae 0s..
47 height (height rFanel by

&7 heightin m [heightrm] Bt
&5 height caterory heig... =

¥ o sk [sey
d}‘_, arthritis lewels [arthri.. S

[T] Megtvatiables (no empty rows)
Columns:

[o Display normal curve

rTemplate

[7] Use chart specifications fram:

Lok ]| paste |[ Reset || cancel [ Help |

ZxAnHa 2.12. To napdBbupo diaAoyou Histogram
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Frequency
X2s

80
body mass

ZxAMpa 2.13. IoTtoypduuaTa TnG JeTaBAnTic body mass avaloya pe 1o pUAAO

MapatnpoUpe OTI NpayuaTi unapxouv dU0 dIAPOPETIKEG KATAVONEG, OPWG Kal
NaAl AOyw TOU MIKPOU HEYEBOUC TOU OEiynaToC N €1KOVA TWV I0TOYPAPHATWY Oev

gival kaAn.

3) Onkoypappa (boxplot)

To Onkoypaupa anaptileTal anod éva opboywvio pe dUO Kepaieg, Hia oTnv
KAGTw Bdaon Tou opBoywviou kai pia oTnv enavw Baon Tou (Zxnua 2.14). H kdtw
Baon Tou opBoywviou BpiokeTal oTo Q; (MPWTO TETAPTNMOPIO) KAl N enavw oTo Qs
(TpiTo TETAPTNUOPIO). H didueocog avanapiorartal Pe €va eubuypappo opilovTio
TUHNHA OTO E0WTEPIKO TOUu opBoywviou. O1 KEPAIEG eKTEIVOVTAl PEXPI TIC OPIAKEG
TIMEG MOU WMOpPEi va €ival: a) n PEYIOTN KAl N €AAxIoTn TIUA Tou deiypartog, B) n
MEYaAUTEPN TIUN Tou d€iypaTog nou €ival HIkpoTepn N ion anod Qs + 1.5(Qs - Qy)
KAl N MIKPOTEPN TIMNA Tou JeiyuaToc nou €ival peyaAuTepn n ion and Q; — 1.5(Qs -
Q1), Y) N HeyYaAUTEpN TIUN Tou deiypaTog nou gival piIkpoTepn i ion ano Qs + 3(Qs
- Qi) KAl N MIKPOTEPN TINN Tou OeiypaTog nou €ival peyaAuTtepn f ion ano Q; -

3(Qs - Qu).
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T Qy+1.5(Q;-Qy) — Méeyiotn Tipn
«— Aidpeoog « Aidueocog
«— Q,-1.5(0;-Q,) T EAaxiotn Tiun

ZxNHa 2.14. Gnkoypduuara

TovileTal kal Nail oTI Ta BnkoypauuaTa agopouv scale peTtaBAnTeC. MapoAa
auTd, yia AOyoug ouvexelag, Ba oxnuaTioouphe Ta BnkoypapuaTa TnG METABANTAG
body mass pe Bdon To QUAMN0. MNa va Ta KATAOKEUAOOUHE aKOAOUBOUME TN
diadikacia Graphs — Legacy Dialogs — Boxplot. 10 napadupo diahoyou Boxplot
eniAéyoupe Simple, Summaries for groups of cases kal kGvoupe KAk oTto Define
(ZxNua 2.15). AkoAoUBw¢ cupnAnpwvoupe To napabupo diaAdyou Define Simple
Boxplot: Summaries for Groups of Cases o6nw¢ oTo Zxnua 2.16 kar nataue OK.

©a napoupe Ta BnkoypAppaTa Tou ZxnuaTog 2.17.

I -
E Bouplot ﬁ

Sirnple

‘ @q;] Clusterad

rData in Chart Are—

@ Summaries for groups of cases
summaries of separate variahles

|\Define J | cancal || Help |

ZxnHa 2.15. To napabupo diaAoyou Boxplot
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ﬂ'ﬁ Define Simple Boxplot: Summaries for Groups of Cases

Variahle:
@ birthday [oday] | ™ [ booy mass hmass] |
ol hand anthritis [arthrit.. AR

i|:| lurmbar vertebrae os..

-
sey [sex
& height [height] | dh sex[seq |
& height in m [heightm] Label Cases by
&5 height caterary [heig... .3 | |

&5 arthritis levels [arthri..

~Panel by
Rowys:
Wl tiestvariables (no empty rows)
Columns:
ﬁ Hesteariables (o gmpty columns

ZxAHa 2.16. To napabupo dialdyou Define Simple Boxplot: Summaries for
Groups of Cases

100

80

body mass

sex

ZxAHa 2.17. Onkoypdappata Tng HeTaBANTAC body mass kaTta puUAo
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MapaTtnpoupe TN diagopornoinon Twv OnKoypaupdaTwv PE BAcn To (PUAAO.
'ONwC aVAPEVETAl, Ol YUVAIKEG £XOUV ONUAVTIKA MIKPOTEPO CWNATIKO BApoC.

Ta Onkoypdauparta e€ival 1I01aiTepa XpAoINA oTn oUykpion JElyhaTwy, OTav
autd dev akoAouBoUv TnVv Kavovikr kartavourn. To B&pa auTtod avaAueTal oTd

enopeva Kepaiaia.
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3. H ENNOIA THZ KATANOMHz
-AIAZTHMATA EMNIZTOZYNH2

3.1 EIZAINQrH ZTHN ENNOIA THZ ZYNAPTHZHZ KATANOMHZz

'Onw¢ avagepOnKe, Ta IoToypdappaTa deiXvouv eNOonTIKA NWE KaTavePovTdl ol
TIMEC €vOC deiynaToC. AuTd OHWC IoXUEl JOVo OTav To Ociyda €xel NApa MOAAEC
TIMEG, ioWG NepIoooTEPEG and 1000. EninAgov, Ta IoToypapuaTa Pag €l0ayouv HE
eENonTIKO TPOMO OTNV MOAU Bacikn €vvold TnG KATAVOWNAC KAl TNG ouvapTnong
KATAvoung.

'EoTw Ta I10TOYpAUPATA Twv Zxnuatwv 3.1 kai 3.2. MapatnpoUpe OTI N
KaTavoun Twv TINwWV oTa duo deiypaTta €ival diaQopeTIKh. ZTo NpwTo O&iyua n
KATAvoun €ival OUMMETPIKN WC NPOC TNV MEON TIWA, &vw oTo OeUTEpPO €ival
QOUMMETPN. Z€ AQUTN TNV NepIinTwaon AEPeE OTI Ta I0TOypdPUATA NpogpxovTal anod
OIAOPETIKEG KATAVOMEG.

300

200 ‘{

Frequency

100

4 6 8 10
Normal Variable

ZxAHa 3.1. IoTtoypappa dsiypaTtog 3000 TIHwWV Nou akoAouBoUv TNV KavoVvIKn

KaTtavoun Ye u=5 kai o=1
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400

300

3]

200 /

Frequency

100

0 200 400 600
Non-normal variable
ZxnHa 3.2. Iotoypappa deiypaTtog 3000 TiHwV Nou anokAivouv anod TNV KAvovikn

KaTavoun

H ouoTnuaTtikn HEAETN TWV IOTOYPAMMATWY €0€i€&E OTI O€iydaTa TIMWV Mou
NPOEPXOVTAl anO PETPNOEIC NOU YiVvOvTal OE €va OUYKEKPIYEVO oUOTNHA KATW anod
oTaBePEC OUVONKEG €XOUV I0TOYPAUPATA CUMMETPIKA, ONwG Tou Xxnuartog 3.1.
KaBe deiyua nou €xel autn Tnv 1010TNTA ovopaleTal Kavoviko deiypa n deiypa Je
TIMEG NOU akoAouBoUV TNV KAVvOVIKN KAaTavoun.

Av ol ouvBnkeg delypaTtoAnwiag dia@Epouv anod TIG napandvw, TOTE To deiyua
apxiCel va anokAivel and Tnv KavovikOTNTa YE ANOTEAECHA TO IOTOYPAUMA TOU vda
YIVETAl QOUPPETPO KAl va PNV NEPIYPAPETAl ANO Tn OUvVAPTNON TNG KAVOVIKNG
KATavoung, onwc To I0TOYpaupa Tou XxnuaTtog 3.2. e kaBe nepinTwon Opwc 6a
UNApXEl MIa ouvapTnon n onoia Ta nepiypdgel To 1I0TOYpaApua. H ouvaptnon autn

ovopadeTal YeVIKGO ouVAPTNON NUKVOTNTAG NIOavoeTNTAg TNG KATAvoung.

3.2 BAZIKEZ KATANOMEZ=

Yndapxel gia noAU HeydAn noikiAia katavopwv nou IoxUouv ge didagopa

deiypaTta. Ano auTeG ol Nio XPNOIUEG €ival:

e AIWVUMIKA KATAVOWN
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KaTavour Poisson

Kavovikn katavoun

TunIkA KavoviKr KaTtavoun

KaTtavour Student i t

KaTtavoun XI-TETpaywvo

Katavoun Fisher n F

AOYWw TNG NANBWPAC TwWV KATAVOUWV, OTAV €XOUME €va Ociypa Jev
YVWpIilOUPE NAVTA TNV KATAVOMN Mou akoAouBoUv ol TINEC TOU KAl CUVENWG O&v
yvwpilouhe nola e€ivalr n ouvaptnon nukvotnTag meavoTnTag pe e€aipeon
OPIOHEVEG HOVO NEPINTWOEIC, ONWC Yia Nnapadeiyua:

e 'OTAV €EKTEAOUME €va Meipapa TUXNG Nou £xel dUo povo duvaTda anoTeAéouaTta
ME MIBavoTnTeG p kal d=1-p, avTioToixa, TOTE TO Ociyya Mou MPoKUNTEI

akoAouBei Tn dIWVUMIKA KaTavoun.
e Ta onavia yeyovoTa akoAouBouv Tnv kaTtavoun Poisson.

e Ta neipapaTtika dedopEVa, KUPIWG PETPAOEIC NOU YivovTal KATW and oTabepEg

Kal EAEYXOMEVEC GUVONKEG, akoAouBoUV TNV KavoVIKR KAaTavoun.

3.3 EAErX0oz KANONIKOTHTAZ

MoAAEG OTATIOTIKEG AvaAUCEIG anaitouv TNV KAvovikOTATA TwV TIHWV TWV
delyudTtwv nou avaAuvovTal. 'ETol, 0 €éAeyxX0G TNG KAVOVIKOTNTAG NPEMEl va €ival o
NPWTOC Kal iowG 0 BACIKOTEPOG EAEYXOG YIA HWIA OWOTH OTATIOTIKA avaAuon Twv
O0edopeEvwY evog nelpapatog. O1 Baoikoi €Aeyxol €ival Ta kpitApia Kolmogorov-
Smirnov kal Shapiro-Wilk. To SPSS 0xI govo unoAoyilel Ta KpITAPIa auTtd aAAd
unoAoyilel kal Tnv nBavoTnTa va KAvoupe AdBog av dexToUME OTI Ta dedopEva
Tou deiypaTog Osv akoAouBouUv TNV Kavovikn kartavoupn. H mbavornTa auTn oTto
SPSS oupBoAileTal he Sig. Zuvnbwg oTav To Sig. €xel TIWEG NeyaAuTepeg and 0.05
d0exOMaaOTE OTI IOXUEI N KAVOVIKA KATAvoun yia TIG TIWEG Tou OsiypaTog. H onuaacia
Tou Sig. 0g OTATIOTIKOUG EAEyXOUG e€sTaleTal nio OI1EE0DIKA OTO ENOPEVO KEPAAQIO.

MNa Tov €Aeyxo TNG KAVOVIKOTNTAC ME To SPSS akoAouBoupe Tnv nopeia:
Analyze — Descriptive Statistics — Explore kai oTo napabupo d1aAOyou €10AYOUNE

TN WETABANTR nou WEAETAUE OTO nAdioio Dependent List. To npoypauua Explore
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EKTOG and Tnv €@apuoyn Twv Kpitnpiov Kolmogorov-Smirnov kai Shapiro-Wilk
NPOCPEPEI APKETEG EMNIAOYEG KAl OUYKEKPIUEVA:
Ano To Statistics €XOUME TIG dUVATOTNTEG:
e Descriptives: YnoAoyilel Ta KUPIOTEPA OTATIOTIKA WETPA.
e Outliers: YnoAoyilel TIC 5 peyaAUTEPEG KAl 5 PNIKPOTEPEC TIMEG.
Ano TO Plots pnopoUPE va KaTaokeudooupe Ta Olaypapuara: Boxplots,

Histograms kail Normality plots with tests.

Anod To Options pnopoUlE va XeIPIOTOUUE TIC anoUOEG TIMEG e BAoN TIC ENIAOYEG:
e Exclude cases listwise: ZToug unoAoyiopoUg xpnoigonoiouvTtal HOvo ol
NEPINTWOEIC MOU €ival TAUTOXPOVA EYKUPEC OE OAEC TIGC METABANTEC nou
unapyouv oTig Dependent List kail Factor List.
e Exclude cases pairwise: XToug UMNOAOYIOMOUC XpnoidonoloUuvTtal OAEC ol
NEPINTWOEIC MOU €ival EYKUPEG Vyia kABe peTaBAnT nou undpxel oTnv

Dependent List.

Napadeiyya
Na eAeyxBei n kavovikOTNTa TwV TIMWV TNG MeETaBANTNG height Tou apxeiou

osteological data.sav.

¢ Avoiyoupe To apxeio osteological data.sav kal akoAouBoupe Tn diadikacia
Analyze — Descriptive Statistics — Explore. 210 napabupo d1aA0you €10AYOUNE TN
MeTaBANnTn height oto nAaiolo Dependent List kal KAVOUPE KAIK 0TO KOuMni Plots.
270 nAaiolo diaAdyou nou ep@avifetTal KAvoupe KAIK oTnV eniAoyr None oTo naveA
TwV Boxplots, anevepyonoloUue TNV eniAoyn Stem-and-leaf oto naveA Descriptive

Kal enIAéyoupe povo 1o Normality plots with tests (Zxnua 3.3).



52

"».",-‘ Explore: Plots [&J
Boxplots Deszcriptive
@ Factor levels together [7] stem-and-leat
© Dependents together [7] Histogram
@Eﬂnne

[ Maormality plots with tests

Spread vs Level with Levene Test

(2]

[Cnntinue][ Cancel ][ Help ]

Zxnpa 3.3. Napabupo diaAoyou Explore: Plots

And Ta anoTeAEopaTa Nou naipvoupe evOlapepov €XEl 0 nivakag Tests of
Normality (Mivakag 3.1) kal 1o didypappa Q-Q nou diveral oTto Zxnua 3.4. ITov
nivaka 3.1 n noooTtnta Sig. (significance) eival n mBavoTnTa va kavoupe Adbog
av anodexBboUpe OTI Ta Oedopeva Tou deiydaTog dev akoAouBoUv TNV KAVOVIKN
katavoun. Fevika, onwg avagepbnke, O6tav n Sig. eival peyaAuTtepn ano 0.05
0exOMaoTE OTI N KATAVOMN €ival kavovikn. Apa oTo d€iyua nou €EETACOUNE Ol TIMEG
akoAouBoUv Tnv Kavovikn katavoun odoedopevou OTI loxUel Sig.(Kolmogorov-
Smirnov) =0.2 kai Sig.(Shapiro-Wilk) = 0.095.

Nivakag 3.1. AnoTeAeouaTa EAEYXOU KAVOVIKOTNTAG

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
height ,102 50 ,200" ,961 50 ,095

a. Lilliefors Significance Correction
*. This is a lower bound of the true significance.

To idl0 cupnépaopa npokunTel kal ano To diaypaupa Normal Q-Q (quartile-

qguartile) plot Tou ZxnuaTtog 3.4. MNa va e€ival kavovikd To deiyya Oa npénelr oTo
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dlaypaupa autd OAa Ta onueia €ival ndvw otnv eubeia. Mapatnpoupe OTI AuTO
oupBaivel yia Tn peTaBAnTi nou e€etaloups. MAVTWC KATA KAvova OTAV €£XOUME
Alya onpeia e€ivar duvatov To Q-Q Jdidypappa va unv  anodwoel TNV

npayuaTikoTnTa. M auTto Kal Kupiwg oTnpi{OJaoTE OTA ANOTEAECNATA TOU Nivaka
Tests of Normality.

Normal Q-Q Plot of height

2.—.

Expected Normal

-3

T T T T T T T
140 150 160 170 180 190 200
Observed Value

ZxnMa 3.4. Ailaypappa Q-Q yia Tov EAEYXO TNG KAVOVIKAG KATAVOUNG

H petaBAntn height anoteAsital anod TIG EKTIHWHEVEG TIHEG UWOUG TWV
avopwVv Kal TwV Yuvalkwv Tou OciypaTtoc. Av BEAOUME va €EETACOUME TNV
KAvoVIKOTNTA TWV TIHWV KABe pUAOU XwploTd epyalopacTte we €ENG. AKoAouBoUuE
Tn diadikacia Analyze — Descriptive Statistics — Explore kai oUPNANPWVOUKE TO
napdabupo d1aAdyou nou avoiyel onwg oTo Xxnua 3.5. Maipvouue Ta anoTeAeoparta
Tou Mivaka 3.2, and Tov onoio nNpokUNTel OTI KAl Ol TIMEG UWOUG Tou KABs @UAou

XWPIOTA akoAouBoUV TNV KAvoVIKR KaTavoun.
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ﬁ-‘ Explore [-Eh,l
DEEEE T Lic Statistics...
hirthday [bday] é} height [height] —
ol hand arthritis [arthrit. | |
,;[i lumbarvertebrae os.. -
&) hady mass [hmass] Factor List:
Bootstrap...

& heightin m [heightrr] &4 sex[sex]
@5 height caterory [heig. .

&b arthritis levels [arthri...

Lahel Casges by

Dizplay
@ goth © Statistics © Plots

(o) Cpate) (o) () s

ZxAHa 3.5. Mapabupo dialdyou Explore

Nivakag 3.2. AnoTeAEoNaTa EAEYXOU KAVOVIKOTNTAG

Tests of Normality

Kolmogorov-Smirnov® Shapiro-Wilk
sex Statistic df Sig. Statistic df Sig.
height f , 110 21 ,200° ,941 21 ,231
m ,121 29 ,200° ,945 29 ,139

a. Lilliefors Significance Correction
*. This is a lower bound of the true significance.

3.4 AIA2THMA EMNIZTOZYNHz

'OTav dnuioupyoupe €va Ociypa dev pag evdlapepel Aueoa oUTE n MEON
TIMA X OUTE N TUMIKA anokAIon s oTo JEiyya TwV PETPAOEWY Pac. Ekeivo nou pag
evolapEPEl €ival va NpoodIopicOUNE N €0TW VA EKTINNOOUME TNV NPAYHATIKN
TIMA M TNG METABANTAG X MOU PEAETAME KAl TNG TUMIKNAG anokAlong g, dnAadn Tn
MEON TIMA W KAl TV TUNIKN anokAIon ¢ Tou NAnBuouoU anod Tov Onoiov NMpoEPXETAl
To Oeiyya. X'  QUTEG TIC NEPINTWOEIC  XPpNOIMonoloUPe Ta  SiacTApATA
gUnioTOOUVNG.

SUYKEKpPINEVA ovopaletar P% diaoTtnga  epnioroouvng (confidence
interval) piac napapérpou 6 Tou NAnBuopou, To diaoTnua (d1, d,) HECA OTO Onoio

avapéveTal va undapxel n 6 pe mBavotnTa P%. ZuvAbwcg n mbavotnta P%
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ypageTal wG: P = 100(1-a). ' auTti TNV nepinTwon To a ekppalel Tov Kivduvo
oaAparog, OnAadny Tnv mBlavotTnTa n nNapaueTpoc 6 Tou nAnBuopoU va
BpiokeTal €€Ew anod To diaoTnua gunioToouvng.

Anod Ta diacTANaATa gunioTooUvNG EKEIVO NOU XpnoigonoleiTal eupuTaTa €ival
To 95% d1aoTnua gunioTooUvng TNG MEONG TIMAG. AnAadn To didotnua (01, 03)
MECA OTO OMoio avaueveTal va Undpxel N MEON TIWA Tou nAnBuopou, dnAadn n

NPAYUATIKA PYEON TIPn, ME MmBavoTnTa 95%. To diaoTnua auto unoAoyileral povo

oe OsiypyaTta nou akoAouBouUv TnV KAvoVIKN KATavour, onwg nepiypa@eTal oTo

napakdaTw napadeiyua.

MNapadsiypa
Na unoAoyioTei To 95% diaoTnPa gunioTooUvNG yia TN HECN TIMNA TWV TIHWOV

TN JeTaBANTAC height Tou apxeiou osteological data.sav.

€& Avoiyoupe To apxeio osteological data.sav kai akoAouBoupe Tn diadikacia
Analyze — Descriptive Statistics — Explore. ZUPNANpwWVOUPE TO napdabupo
dlaAoyou onwg oTto IxAMa 3.5 kal nataue oTo Statistics. 1o napadbupo diaAdoyou
nou avoiyel emAéyoupde Descriptives, av Oev €ival €niAeypevo, kal opiloupe Ta
opla Tou d1aoTANATOC gunioToolvng, 95% (=xnua 3.6). Mataue Continue kai OK.
Ta diaocTApaTa guniotoolvng napouacialovral otov nivaka Descriptives (Mivakag
3.3).

-
:';-'i Explore: Statistics l—Jis-

Confidence Interal for Mean; %

] M-estimatars
[ Qutliers

[ Percentiles

[Cnnltj_nu_e_][ Cancel JL Help ]

ZxnHa 3.6. ErniAoyn diaoTnuarog eunioToouvng
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Nivakag 3.3. ANoTeAECUATA NEPIYPAPIKWY HETPWV Kal O1a0TNHATWV

EUNIOTOOUVNG

Descriptives

Std.
sex Statistic | Error
height f Mean 161,52 2,246
959% Confidence Lower Bound 156,84
Interval for Mean Upper Bound 166,21
5% Trimmed Mean 160,98
Median 162,00
Variance 105,962
Std. Deviation 10,294
Minimum 148
Maximum 185
Range 37
Interquartile Range 15
Skewness ,707 ,501
Kurtosis ,208 ,972
m Mean 175,90 1,698
95% Confidence Lower Bound 172,42
Interval for Mean Upper Bound 179,37
5% Trimmed Mean 176,03
Median 178,00
Variance 83,596
Std. Deviation 9,143
Minimum 159
Maximum 190
Range 31
Interquartile Range 15
Skewness -,274 ,434
Kurtosis -,989 ,845

MapaTtnpouUpe OTI Je mIBavoTnTa 95% n npaypaTikn YEON TIMA yia To UWoG
TWV YUVAIK®V €ival oto didoTnua PeTa&u 156,84 kail 166,21 cm, evw TwV avopwVv
gival yeta&u 172,42 ka1 179,37 cm.
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3.5 AIATPAMMATA AIAZTHMATQN

Me Ta OdilaypdppaTta dlaoTnUATwy BAENoupe enonTikG Ta dldoThnuarta
gynioToouvne. MNa va oxnuaTticoupe €va TETolo diaypauua nnyaivoupe Graphs —
Legacy Dialogs — Error Bar. 'EOT®w OTI OEAOUME va dnUIOUPYROOUKE To didypappa
dlaoTnUATWV epnioToolvnGg Tou nponyoUpsevou napadsiypatoc. >To napdabupo
dlaAOYoU nMou avoiyel KAVoulue KAIK aTo Simple, eniAéyouue Summaries for groups
of cases (Zxnua 3.7) kal natape orto Define. AKOAOUBWC CUUMANPWVOUUE TO
napdbupo diaAdyou Define simple Error Bar: Summaries of Groups of Cases,
onwg oTo Zxnua 3.8. To diaypapua nou naipvoupe divetal oto IXAKaA 3.9 Kai pag
divel enonTikG Tnv idla nAnpogopia ME Ta OdlACTAPATA EPNIOCTOCUVNG MOU

UMoAOYIoAaueE OTNV NPONyoUdEVN EvOTNTA.

";-'i Error Bar &J

T

rDatain Chart Are

@ Summaries for groups of cases
3 Summaries of separate yariables

[DeﬂneJ [ Cancel ][ Help J

Zxnua 3.7. To napabupo diaAoyou Error Bar
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ﬁ Define Simple Error Bar; Summaries for Groups of Cases

Variahle:
| irthday [day] 1 [ & height height
g Ihang arthr:lsb[arthrlt... Catenory Ads:
Umaarverienrae as... * -
& hody mass [hmass] @1 sextiey |

& heightin m [heightrm]

&5 height caterary [heig...
& arthitis levels [arthri |Conﬂdence interval for mean > |

Lewvel: % multiplier

-Panel by

Bars Represent

Rows:

m Mesivariables (No-empty rews)

Caolumns:

E Mestyarlablas (no empty columinsy |

rTemplate

[7] Use chart specifications from:;

| 214 | Paste || Reset || Cancel || Help |

Zxnpa 3.8. MNAaiolo diaAdyou Define simple Error Bar: Summaries of Groups of
Cases

180

175

170

165

95% CT height

160—

155+

sex

ZxAua 3.9. Aildypaupa he 95% diaoThpaTta egnioToouvng TnG MeETaBANTAG height
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4. EAEMXOI STATIZTIKQN
YMNOOEZEQN

4.1 TENIKA

2Tnv npa&n kaAoupaoTe ouxvad va NAPOUME anoPACEIS OXETIKA ME TNV
moavoTnTa va cuuBei 1 va pun oupBei €va yeyovoc. O ano®AceiC auTEC AEyovTal
OTATIOTIKEG AnoPaoceiG. a va AdBoupe OTATIOTIKEG anoPdAaoeIG ival anapaitnTo
va kavoupe unoBécelg. Mia noAu Bacikn unobeon, nou ovopdaleTal MNSEVIKA
unoBeon (null hypothesis) kai cupBoAileTal pe Hy, dExeTal 0TI 01 d1aPOoPEG o dUO
N nepioocoTepa Ociypata ogeilovral poévo o€ Tuxaia o@aAparta, OnAadn Odev
UNApXouVv OTATIOTIKA ONUAvTIKEG OIaQopeG METAEU Twv  delyuatwv. Mia
€VaAAakTIkn unoBeon TnG Ho oupBoAileTal pe H;.

Av pe Bdaon Ta oTaTioTIKG OdOpEVA ANOPPIYOUHE Mia unobeon nou eival
aAnBivn, TOTe AEPE OTI KAVOUHE éva o@aApa Tunou I. AvTiBeTa av dexBoUpe Hia
AavBaopevn unoBeon, TOTE KAVOUME &va o@AApa Tunou II. AuoTuxwg OTav
npoonaboUpe va NepIopicoue Eva opAaApa Tunou I au&avoupe TNV niBavoTnTa va
KAVOUME €&va o@aApa Tunou II. H povn nepinTwon va €AATTWOOUME TNV
meavoTnTa va Kavoupe opaipa Tunou I kai II €ival va au&€nooupe To PHEyeBOG TwV
OEIYHATWV NMOU HEAETAME.

Ovopdaloupe €ningdo i oraun ongavmikoTnTag (significant level) Tn
MEYIOTN mBavoTnTa Pe TNV onoia deXOMaoTe va KAVOUPE O@AAua Tunou I oTav
e€eTaloupe Pia oTaTioTIkn undbeon. H miBavoTnTa autr oupBoAileTal Ye a kai ol
TIMEC NOU ouVNROwG Xpnolponoloupe eival a = 0.05 Q a = 0.01. AuTo onuaivel 0TI N
nbavoTnTa va anoppiYouus Hia owaoTn unobeon €ival pikpoTepn anod 5% oTav a
= 0.05 kal pikpoTEPN and 1% oTav a = 0.01.

©a npénel va TovioTel OTI Ol OTATIOTIKOI EAEYXOI HAG EMITPEMNOUV VA NAiIPVOULE

ano@acsig otnpifopevol o MBavoTnTeG, dev _anodelkvUOUV OUWG TNV anoAutn

I0XU A Oyl piac unoBeonc. Enionc ol oTaTioTIKOI EAEYXO0I anavTouv PE TPONOo BETIKO

hMOVo oTnv_anoppiyn Tng undevikng unoBeong. 'ETol 0Tav _anoppinToupe Tn Hg

UNAapyel Jia nibavornTta PikpoTepn and a% va sival opdr. Av OUWC TA OTOIXEId TOU
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deiyyaTtog €ival TETola, woTe va dexToupe TN Hy OTO eninedo onuavTtikoTNTaAg d,

TOTE dev PNOPOUPE va eKTIUAOOUME Tov KivOuvo va éxoupe kavel AdBog. Eniong,

oTav anoppinToude TN Hy 0t €ninedo onuavTikOoTNTag a%, €ivar o@aAuya va
OUNNEPAVOUNE OTI N Hy €ival opBbny ye mBavoTnTa 1-a/100.

To SPSS oe kABe €éAeyxo onuavTikOTNTAag unoloyilel Tnv p-value, dnAadn
TNV MOavoTnTad va KAvoulde AaBog anoppinTovrag Tn MNJEvVIKAR unobeon.
SUVENWC av £Xoule enIAEEEl To eninedo onuavTikoTNTAac a (0.05 i} 0.01), 10XUEl:

. Av p < a T0TE N Ho anoppinTeTal

. Av p > a T0TE n Hy dev anoppinTeTal

>T0 SPSS ol p TIUEG BpiokovTal oTn OTNAAN TWV ANoTEAEOUATwV HE TiTAO Sig.
(Significance).

'OAOI 01 EAEYXO! OTATIOTIKWV UNOBETEWV NpolnoBEToUV OTI Ta dedOMEVA TOU
deiypuaTtog akoAouBoUv TNV KAvovikr KAaTavoun. ZUVEN®C O NPWTOC EAEYXOC Mou
NpPENel va YIiveTal €ival o €AEyXoC TNG KAvoVIKOTNTAG, ONwC NEeEPIYPAPNKE
napandavw. Xta napadsiyyata autoU Tou KePaAaiou 6a unoBECOUPE OTI 0 EAEYXOC
auToG Exel yivel kal €de1€e OTI OAa Ta dsiyparta f akoAouBouUv TNV KAvoVvikn

kaTtavoun n dev napouacidlouv onUavTiKEG anokAiogic and auTn.

4.2 AIA®OPEZ MEZQN TIMQN AEIFMATQN

(Independent samples t-tests)

>& NoAAEC nepINTWOEIG, OEAOUHPE va ouykpivoupe dUo aveEapTtnTa deiypaTa
kKal va OoUpe €Av unNApxeEl OTATIOTIKA onuavTikn Ola@opd peta&u Toucg. Mia
napadelypa, unopei va BEAOUUE va ouyKpivoUupe To UWOG TwV HadnTwv piag Tagng
ME TO UWOC TwV HadnTwv piag aAAng Ta&éncg. TMa 1o okond auTtd GUYKPIVOUME TIG

MECEC TIMEC TWV OEIYHATWV.

MNapadsiypa

O npoadloplopog Tou NAAToug Tng Aekavng 10 evhnAikwv avdpwv kar 8
YUVAIKWV €dw0oav Ta anoTeAeopaTa Twv delypdTtwy 1 kal 2, avTtioToixa, oTto ZXNua
4.1 (oe cm). Na e€&etaoBei av ol TIHEC Twv OUO delyudtwv napouacialouv

OTATIOTIKA ONUAvTIKR anokAlon o€ eninedo onuavTikoTnTag 0.05.
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¢ [a va pnopecoupe va avaAuooupe Ta OUO auTtd Oeiypata oTto SPSS Ta
METAQEPOUUE O HIA OTAAN, nMou Tnv ovopdloupe €oTw samples. 3Tn dimAavn
oTAAN, Nou Tnv ovoualoupe groups, XpnaoidonoloUPe Toug apibpouc 1 kai 2 yia va

dlakpivoupe Ta duo deiypaTta, onwc (paiveral oto xnua 4.1.

H independent samples t-tests.sav [DataSetl] - IBM SPSS Statistics Data Editor L‘:' =] ﬁ
File Edit View Data Transform Analze Direct Marketing: Graphs  Iilities  Add-ons  Window Help
SHE e ~ =5
i ; \visible: 2 of 2 Variahles
_. samples groups } [ var b war Wl 1| W " Wl -_
| 288 1 E:
5 232 1
3 308 1
4 347 1
5 344 1
B 334 1
7 332 1
8 | 291 1
g | 340 1
o 258 1
i ] 37 2
| 292 2
13| 38 2
14 354 2
15| 292 2
B | 35,1 2
7 342 2
s 345 2 v
[ e—— B
| Data View :;L}e_"ﬁ.ri.a{?i’é"ﬂiﬁﬁ.
[ | IBM SPSS Statistics Processor is ready| |

Zxnupa 4.1. Asdopeva napadeiypuaTog

Ma va xpnoigonoinooupde To SPSS oTov napandavw €AeyXo, akoAouBoUUE TN
diadikacia Analyze — Compare Means — Independent-Samples T Test, oTo
napdbupo nou avoiyel PeETAPEPOUPE TN MWEeTABANTH Samples oTto nAaiolo Test
Variable(s), Tn uyeraBAnTtiy Groups oto Grouping Variable kai KAQvoule KAIK OTO

Define Groups. 3To V€O Nnapdbupo €l0ayoupe TNV TIWA 1 oTto Group 1 Kai TNV TIUN
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2 oto Group 2. Mg kAIk oTo Continue kal oto OK naipvoupe Toug Mivakeg 4.1 kal
4.2.

Nivakag 4.1. M'evika neplypa®ika oTaTioTIKA oTolxeia yia Ta deiypaTa

Group Statistics

Std. Std. Error
groups N Mean Deviation Mean
samples 1 10| 31,350 3,0252 ,9566
2 8| 33,400 2,6753 ,9459

Nivakag 4.2. TuAUa anoTeAECUATWY OTATIOTIKOU EAEYXOU

Independent Samples Test

Levene's Test
for Equality of
Variances t-test for Equality of Means
Sig. Mean Std. Error
F Sig. t df (2-tailed) | Difference | Difference
Equal ,567 ,462| -1,502 16 ,153 -2,0500 1,3648
variances
assumed
Equal -1,524| 15,793 ,147 -2,0500 1,3453
variances not
assumed

MNMapaTtnpouUpe OTI O OTATIOTIKOC €AEyXOC dlAONOPWV HE TO KpITAPIO Levene
divel Tnv TR p = 0.462 > 0.05 nou Ocixvel 0TI N Hy dev anoppinTeTal. SUVENW®G
dev undpxel oTaTIoTIKa onuavTikn diagopd oTIC d1aonopeS Twv dUo delyNaTwy. Me
Bdon autd To ANOTEAECUA OTOV Napanavw nivaka ioxUel n enavw ypapun (Equal
variances assumed). Av unnpxe OTATIOTIKA ONUavTikh 01agopd oTIC JIACTOpPEG,
TOTE Oa eEeTalape Ta ANOTEAEONATA TNG KATw ypaupng (Equal variances not
assumed) oTov napandavw nivaka.

And Ta anoTeAéopaTta TNG E€NAVW YPAMUMNAG NAIpVOUME Yia Tn MNOEVIKN

unoBson Tnv TIYR p = 0.153 > 0.05 nou deixvel 0TI n Hy dgv anoppinTeTal.
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Enopévweg oe eninedo onuavtikotnTag 0,05 n pndevikn unobeon I0XUel: Agv

UNApXouV OTATIOTIKA ONUAVTIKEG OIaPoPEC METAEU TwV dUO JEIYUATWV.

4.3 ZYTKPIZH ZEYIT'QN AEITMATQN

(Paired samples t-tests)

AUo dciyuaTta oxnuaTidouv €va (eUyoc av undpxel €va nNpoc €va avTigTolxia
METAEU TwV TIHWV TwV OsiypdTwyv. MNa napdadeiypya, oTov nivaka Tou IXnuartog 4.2
XpovoAoyouvTtal 8 Ta@ikd avTikeigeva Pe OUO OIAPOPETIKEG PEBODOOUC. O1 TIMEG
auTeg oxnuaTidouv eva CeUyog JEIYNATWV.

3’ QUTEG TIC MEPINTWOEIC TO KUPIO EPWTNHUA MOU EYEIPETAl €ival av UNAPXEI
OTATIOTIKA ONUAvTikh d1aPpopd PETAEU TwV PETPAOEWV TwV dUO PEBODdWV. Av dev
UNApXEl OTATIOTIKA onuavTikn dlagpopd, Ba npenel o PECOC OpOC TwV dIAPOPWV

METAEU TwV avTioToIXwV TIH®OV TwV dU0 JEIYUATWY va gival undév.

Napadeiyya

3’ €vav TAQO XPOVOAoyoUHe 8 OlaPOpPEeTIKA avTikeigeva He OUO TEXVIKEG
xpovoAdynong. Ta anoTeAéopaTta nou nnNpape o XIAIAdeg xpovia divovTal oTo
>xAMa 4.2. Na eAeyxBei av o1 duo peBodol divouv oTaTioTika Ta idia

anoTeAEopara.

€ MeTapEpoupe Ta dedopeva oe PUAAO epyaaciag Tou SPSS, 6nwg gaiveral oTo
>xAMa 4.2 onou o1 HPeTABANTEC €xouv Ta ovoupata Methodl kai Method2.
AkoAouBouUpe Tn diadikacia Analyze — Compare Means — Paired-Samples T Test.
2To napdbupo nou avoiyel KAvoupe KAIK OTIC OUO METABANTEG KAl PE KAIK OTO
BEAOC » TIC YHETAPEPOUNE OTO NAaiolo Paired Variables (ZxApa 4.3). Me KAIK OTO
OK naipvoupge TOUG nivakeg anoTeAeoudtwv. O nivakag nou Kupiwg pag
evolapepel €ival o Paired Samples Tests (Mivakag 4.3). MapaTtnpoupe OTI p =
0.150 > 0.05 nou Ocixvel OTI kal €dw N Hy Ogev anoppinTeTal. ZUVENW®WG &V
UNApXouUV OTATIOTIKA ONUAVTIKEG dIapopEeC PETAEU Twv dUOo JelyUATwV KAl apa ol

O0Uo peEBodoOI divouv oTaTIOTIKA id1a anoTeAEopara.
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| == k|
#3 paired samples t-tests.sav [DataSet2] - IBM SPSS Statistics Data Editor E@ﬁ
File Edit “iew Data Transform Anahkze DirectMarketing Graphs Utilities  Add-ons  Window  Help

fk;i._-— =
Iisible: 2 of 2 Variables

I_ Method! | Method2 | var | var | var ||F var | war

i)

I

[ | 33 43 E

[ & 34 35 i

I 3,1 33

4 28 30

= 4,1 33

| & 33 3,1

[ 7 35 3.8

.8 34 36

—— 4
[ —— IH

| I |
Data View | ariable View

| {IBM SPSE Statistics Processor is readyi_l_’_r__r-

ZxAHa 4.2. Opyavwon 0edoPEVWV YIa ouykpion (EuywV JEIYHATWV

- =]
@ Paired-Samples T Test ﬁ

Faired Variables:
& Method1 Pair  |variablel  |variable2
&7 Method? 1 ¢ Method1] & [Method32] Bootstrap...

2

[ (04 ]Easte ]Eeset”t:ancel” Help ]

Zxnpa 4.3. MAaiolo diaAdyou Paired-samples T test
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Nivakag 4.3. ANoTeAECUATA OTATIOTIKOU EAEYXOU

Paired Samples Test

Paired Differences
959% Confidence

Std. Interval of the
Std. Error Difference Sig.
Mean | Deviation| Mean Lower | Upper t df (2-tailed)
Method1 - | -,1250 ,2188 ,0773| -,3079| ,0579]-1,616 7 ,150
Method?2

4.4 EAETX0Z AIAZNOPQN (ANOVA)
4.4.1 MONOINAPATONTIKH ANAAYZH AIAZINOPAZ (One-way ANOVA)

MPoNYOUUEVWG EEETACAME TOV OTATIOTIKO EAgyX0 TNG dIaPopdac HECWV TIHWV
yla dUo OciypaTa. Ze NOAAEC NEPINTWOEIC BEAOUNE va €EETACOUNE av undapyouv
OTATIOTIKA ONMAVTIKEG JIAPOPEC PETAEU TWV HECWV TIHWV TPIWV N NEPICOOTEPWYV
delyudtwv. AUTO eniTuyxaveral Me Tn MEBodo nou ovopdletal avaAuon
diaonopag (Analysis of Variance - ANOVA). Av kal undpxouv NoAAEG napaAAayeg

TNG MEBOdOU, pnopoupe va diakpivoupe OUO MEPINTWOEIG: Tn LOVO-NApAyovTIKA

avaiuon diacnopdcg (One-way ANOVA) kai Tn diI-napayovTikn avaiuon diacnopdcg

(Two-way ANOVA). H deuTepn €xel eniong dUO UMNOMNEPINTWOEIG: TNV avdaAuon

XWPIG aAAnAenidpdaocseic 1 Pe aAAnAenidpacels. O1 dUO AUTEG UNOMEPINTWOEIG
ovopadovTal KAl avaAuon Xwpig enavaAneig n Je enavainyeic.

levika oTn Jovo-napayovTikn availuaon diacnopdg €Xoupe n deiyuaTta (cases)
ME m Oedopéva (variables) To kaBeva. XTov Mivaka 4.4 Jdiveralr pia YeVIKA

OleuBeTNON JEIYNATWYV Yia JOVO-NapayovTikn avaAuon diacnopdg.

Nivakag 4.4. AlsuBeTnon delyNATWY YiAd HOVO-NApAyovTIKNA

avaAuon diacnopdg

Agiypa 1 X11 X12 .. Xim

Agiypa 2 X21 X22 .. Xom

Agiypa n Xn1 Xn2 o« .. Xnm
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MNa va ival eNITpenTn N €papuoyn Tng peBOdou npenel va nAnpouvTal ol
€€nc npolnobeosic:

A. Asv npeEnel va undpyouv OTATIOTIKA ONUAVTIKEG OIaPOPEG OTIC OIAOTMOPEG
Twv OsiyddTwv. AnAadrny 6a npenel va undpxel OHOIOYEVEIA TNG diaocnopdg
(Homogeneity of variance). Ta neploodTeEPa OTATIOTIKA NPOyPAPKATA, ONWG Kal To
SPSS xpnoigonoloUv To KPITAPIO N Tov €Aeyxo Levene. Av dev undapxel
OMOIOYEVEID TNG O1a0NOoPdAc, MMNOPOUME va XPNOIUOMOINCOUME KN NAPAMETPIKN
ANOVA, onwc e€etaleTal o€ enOPeVO KEPAAalo.

B. Ta Ociyyata npénel va akoAouBoUv Tnv KAVOVIKA KaTavoun. MIKpEG
anokAiosic and Tnv kavovikn kartavoun Oev ennpedlouv Ta ANOTEAEONATA TNG
MEBODOU. AV OMWG UNAPXOUV ONUAVTIKEC AMNOKAICEIC TOTE €€PAPUOLOUME [N
napaperpikn ANOVA.

MNa va spapudéooupe TNV anin One-way ANOVA oto SPSS 6Aa Ta dsiyuparta
TonoBeTouUvVTal OE WIA OTNAN, VW O HIAd AAAN OTAAN, YEITOVIKA 1 HUN YEITOVIKNA,
XPNOIYOMNOIOUNE TOuG apiBuoug 1, 2, 3, .. yia va dlakpivoupe Ta Ociyuara.
AkoAoUBwc and 1o Analyze —» Compare Means — One-Way ANOVA avoiyoule To
napabupo One-Way ANOVA kai PETA@PEPOUME TN METABANTH Twv OEIyHATWV OTO
nAaiolo Dependent List, Tn peTaBAnTn WE Toug apibpoucg 1, 2, 3, ... oTO Factor kai
ano 1o Options emAéyoupe To Homogeneity of variance test yia va eAeyEoupe TNV

opoloyevela TnG dlacnopdac. OAoOKANpwVoUlE UE KAIK oTo Continue kail oto OK.

MNapadsiypa

e TPEIG OIaPOPETIKEG Tonobeaoie¢ NpoadiopioTNKE TO UWOG MNEVTE EVAAIKWV
avdpwv. Ta anoteAéouarta divovTal oTtov Mivaka 4.5. Na €&eTaobei av unapyouv
OTATIOTIKA ONMAVTIKEG dIaPOPEG METAEU TwV UYPWV O€ €ninedo onuavTikoTNTAg a =
0,05.

€ MeTagEpoupe Ta napanavw dedopeva o QUANO gpyaciac Tou SPSS, o6nwg
qaivetal oto Zxnua 4.4, otnAeg Height kai Groups. MNa va epappOCOUE Twpa TN
pNEBOOO AvaAuon Aigonopdc akoAouBouUpe TNV MNOPEid MOuU MNpoava@eEPAE.
AnAadn, ano To Analyze —» Compare Means — One-Way ANOVA avoiyoupe TO
napdbupo One-Way ANOVA kal peta@epoupe Tn petaBAnTn Height oTto nAaioio
Dependent List, Tn yeTaBAnTtry Groups oTo Factor kair anod 1o Options €NIAEYOUUE



67

To Homogeneity of variance test. Me kAik oTto Continue kal oto OK naipvoule Ta

anoteAéopara Twv Mivakwyv 4.6 kai 4.7.

Nivakag 4.5. 'Ywocg 0 cm evAAIK®WV avdpwVv Onwc NpoadiopioTnKe and TagIika

0edouEVA TPIWV JIAPOPETIKWY TONOBETIWV

TonoBeaia | 'Ywog og cm
A 178 158 148 170 139
B 168 153 147 165 178
r 135 175 173 155 153
— q
R *one-way ANOVA.sav [DataSet3] - IBM SPSS Statistics Data Editor =R
File Edit Wiew Data Transform  Analze Direct Marketing Graphs Ulilities  Add-ons  Window  Help
2 =y O B - 5 P
SHe [ = ~ 5 M BB
[22- I lvisible: 2 0f 2 Variables
I_ haight _|| groups yar | yar war LET [ var
= 178 1 =
2 168 1
3 158 1
4 170 !
= 169 1
B 168 2
i 153 2
| & 147 2
] 165 2
10 178 2
11 135 3
g 165 3
13 173 3
14 155 3
15 | 153 3
16 | |2
[ —— [*]
Data View | Variale View
| IEM SPSS Statistics Processorisready| | | | |

ZxNHa 4.4. Asdopéva napadeiyyaTtog
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Nivakag 4.6. AnNoTeAéopaTa eAEYXOU OMOIOYEVEIAG TNG O1aonopdag
Test of Homogeneity of Variances
height

Levene Statistic df1 df2 Sig.

1.157 2 12 .347

Nivakag 4.7. AnoTeAeéopaTta ocUykpIong HETAEU opadwyv

ANOVA
height
Sum of Squares df Mean Square F Sig.
Between Groups 384.533 2 192.267 1.415 .281
Within Groups 1630.800 12 135.900
Total 2015.333 14

And Tov nivaka Test of Homogeneity of Variances napatnpoupe OTI 0
OTATIOTIKOG EAEYXOG OlacnopwV HE TO KpITRplo Levene divel Tnv TiuR p = 0.347 >
0.05 nou Odcixvel 0TI n Hy dev anoppinTeTal. Zuvenwg Oev UNAPXElI OTATIOTIKA
onuavTikn dlagopd oTiG diaomnopeG Twv delydaTwy kal apa n ANOVA unopei va
epapuoaotei. MapaTtnpoupue eniong O0TI yia Tnv p-value Tng ANOVA ioxuel p = 0.281
> 0.05. Zuvenwc og €ninedo onuavTikoTNTag a = 0.05 dev undpxouv OTATIOTIKA

ONMAvVTIKEC OIAPOPEC NETAEU TWV UPWV TWV avOpwV TWV TPIWV NEPIOXWV.

MNapadsiypa
Ac unoB¢ooupe OTI oTn TonoBegia A Ta uwn ATav 195, 180, 170, 185 kal

190. TiI oupnepdopata NPokUNTOUV G AQUTH TNV NEPINTWON;

¢ Av avaAUooupe Ta anoTeAEoPATa ONWC nNapandavw, naipvouue Tov Mivaka
4.8 ano Tov onoio gaiveral 0TI o€ €ninedo onuavTikoTNTac a = 0.05 (aAAd kal og
eninedo onuavTikoTNTag a = 0.01) undapyxouv OTATIOTIKA ONMAVTIKEG OIAPOPEG

METAEU TWV UPWV TwV TpiwVv Tonobeoiwv (p = 0.009 < 0.01).
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Nivakag 4.8. AnoTteAéopaTta oUykpiong HETAEU opadwv

ANOVA
height2
Sum of Squares df Mean Square F Sig.
Between Groups 2140.133 2 1070.067 7.143 .009
Within Groups 1797.600 12 149.800
Total 3937.733 14

MNa va doUpe PeTa&U nolwv dslypdTwyv evronifovTal ol dlapopeg, epyalouaocTe
WG €&NG: ZTo napdbupo One-Way ANOVA kAvoUHe KAIK OTO Post Hoc kal
EMAEYOUNE TO KpPITHPIO Tukey, EpOCOV €XOUME OHOIOYEVEIA TNG diaonopdc. Twpa
oTa anoteAéopata O6a napoupe kal Tov Mivaka 4.9. And Tov nivaka auTo €UKOAQ
NPOKUNTEl OTI £XOUME OTATIOTIKA ONUAVTIKEC dIAPOpEC METAEU Twv groups 1 kai 2
(p = 0.038 < 0.05) kar Twv 1 kai 3 (p = 0.01 < 0.05). AvTtiBeTa, dev undapxouv
OTATIOTIKA ONMUAVTIKEG OIAPOPEC METAEU Twv groups 2 Kal 3. ZNUEIWVETAl OTI

loxUel1 =A,2=Bkar3 =T.

Nivakag 4.9. ANoTeAECUATA ENIPEPOUG OUYKPICEWV

Multiple Comparisons

height2
Tukey HSD
Mean 95% Confidence Interval
| () groups __ (J) groups Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
1 2 21.80000° 7.74080 .038 1.1486 42.4514
3 27.80000° 7.74080 .010 7.1486 48.4514
2 1 -21.80000 7.74080 .038 -42.4514 -1.1486
3 6.00000 7.74080 .725 -14.6514 26.6514
3 1 -27.80000° 7.74080 .010 -48.4514 -7.1486
2 -6.00000 7.74080 725 -26.6514 14.6514

*. The mean difference is significant at the 0.05 level.

4.4.2 AINAPAITONTIKH ANAAYZH AIAZMNOPAZ (Two-way ANOVA)

'Onw¢ €xoupe NON avagepel, n di-napayovTikn availuon diacnopdc (Two-way
ANOVA) diakpiveTal g€ dUO UNONEPINTWOEIG: TNV AavAAuon Xwpic aAAnAenmdpacelg

Kal Tnv avaiuon pe aAAnAenidpdosic.
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4.4.2.1 ANAAYZH AIAZMNOPAZz XQPIZ AAAHAENIAPAZEIZ

>Tnv dlI-napayovTikn availuon Jdlaocnopdc ol TIMEC Tou  OEiyhaTog
ennpealovrar and OUo napdyovTeg, O€ avTIBEON MPE TNV HOVO-NAPAYOVTIKN

avaAuon diaocnopdc 6nou €XoUHE MOVO €vav napdayovTa.

Mapadeiyya

'EoTw OTI PEAETANE TNV NEPIMETPO Kpaviwv OIAPOPETIKNG XPOVoAoyiag
(Mepiodog I, II, III kai IV) nou Bpebnkav o€ TPEIC OIAPOPETIKEG Tonobeaiec: (A)
vnoid, (B) nediadeg, kai (C) opeiva. e kABe TonoBeoia kal XPovikr nepiodo
npoadIopioTNKE 0 HMESOG OPOC TNG MEPIMETPOU TWV KPAVIWV KAl TA AnoTEAEoHATA
nou eAfgOnoav divovtal otov MMivaka 4.10. Na e€&Ttacbei katd ndoo eival
OTATIOTIKA ONUAvTikn n €nidpacn TnG XPOoVIKNG nepiddou Kal Tng Tonobeagiag oTnv

NEPIYETPO TOU Kpaviou.

Nivakag 4.10. Asdopeva napadeiypaTog

A B C
I 53 53 53
IT 54 53 52
III 56 54 55
v 57 56 55

* MeTapépoupe Ta dedopeva Tou Mivaka 4.10 o eva QUAAO epyaaciag Tou
SPSS, onwg @aiveral oto ZxAMa 4.5. 1o oxnua auto n petaBAnth Dimensions
EKPPAdel TIG TINEG TNG NEPINETPOU TwV Kpaviwv, n Date TIg XpovikEG NnEpIOdOUG Kal
n Location Tnv TonoBecia. Mpopavwg ol Tiyec 1, 2, 3, 4 Tng Date avTioToixouv
oTIg neplodoucg I, II, III, IV kai o1 1, 2, 3 TnG Location oTig TonoBeaieg A, B kai C.
Na va e@appoOcoUpE Twpa Tn HEBodo Tng Ol-napayovTikng Avaiuong
Alaonopdc akoAouBoupe TNV nopeia Analyze — General Linear Model —
Univariate. >To napdBbupo nou avoiyel JETAPEPOUKE TIC YETABANTEC Dimensions,
Date, Location oTa nAaioia Dependent Variable kai Fixed Factor(s) dnwg @aiveral
oTo ZxNnMa 4.6. Kavoupe kKAIk oTo Model kal oto napabupo diaAdyou Mou avoiyel

KAVOUME TIG akOAouBec evepyeieg: EniAéyoupe Custom, HETAPEPOUNE TIG



71

HeTaBAnTég Date kal Location oto nAaiolo Model kai emAéyoupe All 2-way, 0nwg
(aiveral oto Zxnua 4.7. ZuvexiCoupe pe Continue kal oto napabupo Univariate
KAVOUUE KAIK oTo Options, 6nou enmiAéyouphe To Homogeneity tests. Me KAIK OTO

Continue kal oto OK naipvoupe Ta anoTeAéopaTa Tou Mivaka 4.11.

'@*two-waymom.sav [DataSetd] - IBM SPSS Statistics Data Editor E=EEES)
File  Edit Wiew Data Transform Anahze Directbarketing Graphs  Utilities  Add-ons  Window  Help
SHeEH «~ Bl B &K 2o
! ! isible: 3 of 3 Variables

l_ Date || anatinn___' Dimensinn_g:_'| var | war _' val [ var

L] 1 1 53 =

] 1 2 53
g 1 3 53

= 2] 1 54
s 2 2 53
| 5 | 2 3 52

7 3 1 56 !

= ] 2 54
| 3 3 5
[ 1 ] 4 1 57

1 4 2 56
20 4 3 55
13 <]
[ — [*]
I Data View | Variable View
[ EIIEIM SF3S Statistics Processoris readvi- i_I | |_
S ? |

Zxnua 4.5. Asdopeva napadeiypaTog oto SPSS
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|'r

"Q-'I Univariate

Dependent Variable:
|.g§’ Dimensions

L

Fixed Factor(s):
&5 Date
&5 Lacation

Fandom Factor(s):

Covariate(s):

WILS Weight:

[ )4 ][ Paste ][ Reset ][Cancel][ Help ]

Contrasts...
Plofs...
FostHoe...
Save...
Dptions...

Bootstrap...

= |

Zxnupa 4.6. To napabupo Univariate

@ Univariate: Model

Specify Model

@ Full factarial @ Custom

Factors & Covariates: Model:
M Date Date
M Locatian Locatian

Build Termis)
Type:

Sum of squares: | Type Il © [ Include intercept in model

[Cnntinue][ cancel ][ Help ]

Zxnupa 4.7. To napabupo Univariate: Model
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Nivakag 4.11. AnNoTEAEONATA CUYKPIOEWV

Tests of Between-Subjects Effects
Dependent Variable:Dimensions

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 23,7507 5 4,750 11,400 ,005
Intercept 35316,750 1 35316,750| 84760,200 ,000
Date 20,250 3 6,750 16,200 ,003
Location 3,500 2 1,750 4,200 ,072
Error 2,500 6 ,417
Total 35343,000 12
Corrected Total 26,250 11

a. R Squared = ,905 (Adjusted R Squared = ,825)

H Tiury p = 0.003 < 0.05 deixvel 0TI o€ €ninedo onuavTikoTnTag a = 0.05 n
enidpacn Tou napayovTa XpoVvikn nepiodoc¢ €ival oTaTIOTIKA onUavTikn. AvTiBeTa,
n enidpaon TnNG TonoBeaiag €ival €0Tw Kal opiakd oTaTioTika acnuavTtn (p = 0.072
> 0.05).

Eneidn napartnphoape 0TI n €nidpacn Tou NapAayovTa XPovikr rnepiodog €ival
OTATIOTIKA ONMAvVTIKR, MMopoUde HE To SPSS va efetdooupe peTA&U noiwv
NEPIOdWV UMAPXOUV Ol PeyaAUTepeg Ola@opes. 'Onwg kal otnv anAn One-Way
ANOVA, auTtd yivetal pge KAk oTo Post Hoc oto napabupo Univariate. ZTo VvEO
napdbupo nou avoiyel PJeTaPEpoupe Tn MeTaBAnTh Date oTto nAaioio Post Hoc
Tests for kai €MAEYOUPE TO KpITNplo Tukey, €pOOOV EXOUME OMOIOYEVEIA TNG
dlaonopdc. Twpa oTa anoTteAéopata Ba napoupe kal Tov lMivaka 4.12, ando Tov
ornoio npokuNTEl OTI OTATIOTIKA ONUAVTIKEG OlaPOPEC UNAPXOUV METAEU TwV
nep1ddwv I - III, I - IV, II - III ka1 II - IV. Moio onuavTikeG ival ol diapopeg I -
IV kai IT - 1V.
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Nivakag 4.12. AnoTeAéoPaTa ENIPEPOUG OUYKPITEWV

Multiple Comparisons

Dimensions
Tukey HSD
Mean 95% Confidence Interval
(D) (@) Difference Std. Lower Upper
Date Date (I-3) Error Sig. Bound Bound
I II ,00 ,527 1,000 -1,82 1,82
111 -2,00" ,527 ,034 -3,82 -,18
1Y -3,00" ,527 ,005 -4,82 -1,18
II I ,00 ,527 1,000 -1,82 1,82
111 -2,00" ,527 ,034 -3,82 -,18
IV -3,00" ,527 ,005 -4,82 -1,18
II1 I 2,00" ,527 ,034 ,18 3,82
II 2,00" ,527 ,034 ,18 3,82
1\, -1,00 ,527 ,321 -2,82 ,82
v I 3,00" ,527 ,005 1,18 4,82
IT 3,00" ,527 ,005 1,18 4,82
111 1,00 ,527 ,321 -,82 2,82

Based on observed means.
The error term is Mean Square(Error) = .417.
*. The mean difference is significant at the .05 level.

4.4.2.2 ANAAYZH AIAZNOPAZ ME AAAHAENIAPAZEIZ

> & NOAAEG NEPINTWOEIG WMOPEI va undpxel onuavTikn aAAnAenidpaon UeTAgu
TWV NApayovtwyv PE anoTEAECNAa n TeEAIKA Toug enidpacn ota dedoueva va givail n
NoAU PeyaAuTepn 1N NoAU HIKPOTEPN anod auTtn nou Oa avapevape. =’ auTn Tnv
nepinTwon  npénel va  xpnolgonoiooupe  AvaAuon  Alaonopdg HE
aAAnAemidpaocelg. MNa va €pappodTei autr n avaAuon anaiTeital va undapyouv

NEPICOOTEPEG ano WIa TIMEG O€ KABE TIUN TOU NPWTOU N Tou deUTEPOU NapdyovTa.

Mapadsiypa
3’ &va neipapa PEAETNG TNG enidpaong Tng Bepuokpaaciag kal Tou pH oTnv

avanTuén evoc BakTnpiou oc 24 QIAGAEC eEAfPONOav Ta anoTeAEopaTa nou divovTal
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otov Mivaka 4.13. Na €&sTaoBei n enidpaon TnG Oepuokpaaciag kar Tou pH oTnv

avanTuén Tou BakTnpiou.

Nivakag 4.13. Acdopeva napadeiypaTog

T/°C pH =5 pH = 6 pH = 7
25 9 18 36
25 11 20 44
30 13 23 27
30 17 27 33
35 18 27 23
35 22 33 27
40 22 20 7
40 28 24 13

€ MeTagepoupe Ta dedopeva o€ eva QUANO gpyaciag Tou SPSS, dnwg ¢aiveTal
oTo Xxnua 4.8, onou n petaBAnTh B ekppadlel Tnv nukvoTnTa, n T Tn Bepuokpaacia
kal n pH Tnv o&uTnTa TOU dIAAUNATOC.

[ E two-way ANOVA with interactions.sav [Data3et3] - IBM SPSS Statistics Data Editor lﬂ‘g
File Edit View Data Transform Analze Direct Marketing Graphs LUilities  Add-ons  Window  Help
= H S » B M 5 EL
i visible: 2 of 3 Variables

_' L | pH _: Ea war . yar : val I var -_
= 25 5 9 =
| % B 18
I 25 7 36
] 25 5 11
[ 5 ] 2 B 20
6 | 25 7 44
I 30 5 13
s 30 B 23
5 ] 30 7 27
o] 0 5 17

1] 30 B 27
2] 30 7 3
13| 35 5 18
14| 3 B 27
5 | 3 7 23
5 | 35 5 22
17| 5 R 7 ]
= e 7]

ZxnHa 4.8. Tunua dedopevwy Tou napadeiypaTtog oto SPSS
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MNa va avaAuooupe Ta dedopéva akoAouBoupe TNV nopeia Analyze — General
Linear Model — Univariate. 3To napabupo Nou avoiyel JETAPEPOUKE TN METABANTN
B oto nAaiolo Dependent Variable xair Tic T kai pH oTo Fixed Factor(s). ZT0
Options eniAéyoupe TO Homogeneity tests, kai oto Model emAéyoupe Full
Factorial. Ta anoTeAéopaTa nou naipvoupe divovTal oTov Mivaka 4.14.

Ta oupnepAocpaTa nou NPokUNToOUV ano Tov Mivaka auTov €ival Ta akoAouba:

(i) Aev undpxel OTATIOTIKA ONMAVTIKN €nidpacn TN Oeppokpaciag oTnv
avanTuén Tou Baktnpiou (p = 0.065 > 0.05).

(1) H enidpaon Tou pH eival oTtaTioTika onuavTiki (p = 0.001 < 0.05).

(iii) Ynapxel onpavtikn aAAnAenidpaon peTta&u Beppokpaciac kar pH (p =
0.000 < 0.05). AuToO onuaivel 0TI n avranokpion Tou BakTnpiou oto pH gEapTarTal

and Tn Beppokpacia kAl avrioTpoPpa.

MNivakag 4.14. AnoteAéopata ANOVA

Tests of Between-Subjects Effects

Dependent Variable:B

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 1649.833° 11 149.985 12.161 .000
Intercept 12240.167 1 12240.167 992.446 .000
T 116.500 3 38.833 3.149 .065
pH 330.333 2 165.167 13.392 .001
T*pH 1203.000 6 200.500 16.257 .000
Error 148.000 12 12.333
Total 14038.000 24
Corrected Total 1797.833 23

a. R Squared = .918 (Adjusted R Squared = .842)
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5. MH NAPAMETPIKEZ AOKIMEz2

5.1 FTENIKA

'Onw¢ avagepONKe, Yid va €QAPPOCTOUV Ol €AEYXOl TOU MponyoUHEVOU
KepaAaiou gival anapaitnTo Ta dedopéva va akoAouBboUv TNV KAvovikn KaTtavoun.
O1 éA\eyxol Nou NpoUnoBETOUV TNV KAVOVIKN KATAVOMN ovoudalovTal NapapeTPIKOi
€Agyxol. 'Otav pia peraBAnTtn dev akoAouBei TNV KAVOVIKN KATAVOWN €ipyacTe
UNMOXPEWHEVOI VA EQPAPHOCOUHE HN NAPAHETPIKEG OOKIMEG. QC UN-NAPAUETPIKEG
OTATIOTIKEG PMEBODOI opifovTal ol PeEBodoI OTIC onoieg dev undpxouv NapadoxEc wg
NpoG TN HOPPN TWV NANBUOUIAKWY KATAVOUWV TWV  XPNOILOMOIOUKEVWV
O0€dOMEVWY. TO MEIOVEKTNHA AUTWV TwV HEBOdWV €ival OTI oI NANPOPOPIEC Nou
naipvoupe e€ivalr AlyOTEPEC and TIC AVTIOTOIXEC TWV MNAPAMETPIKWV HEBODWV.
Eniong, Baoikoi napaueTpikoi EAeyXol, ONwG Post Hoc €Aeyxol kal O1-napayovTiKn

avaAuon diacnopdg pe enavaAfyelg dev ynopouV va Yivouv un NnapapgeTpika.

5.2 2YTKPIZH AYO ANEEAPTHTQN AEITrMATQN

O €Aeyxo¢ auTodg XpnoigonoleitTal 6Tav €xoupde dUO N nepioocoTepa desiyuaTa
Kal BEAoupe va d1anioTWOOUNE av NpogpxovTal anod Tov idlo r ox1 nAnBuaoud. Eival

avTioTolxog Tou napaueTpikoU Independent samples t-test.

Mapadsiyya
Na e€eTaoToUuv Ta dedopeva Tou apxeiou independent samples t-tests.sav pe

MN NApapeTpIKO EAEYXO.

€ Avoiyoupe 1O apxeio independent samples t-tests.sav kai akoAouBoUpe Tn
dladikacia Analyze — Nonparametric Tests — Legacy Dialogs — 2 Independent
Samples. MeTapépoupe Tn PeTaBAnT Samples oTo nAaiolo Test Variable List, Tn
pneTaBAnTn Groups oto Grouping Variable kai kGvouue KAk oTto Define Groups.
3T0 VEO Napdbupo €icayoups TNV TIUA 1 oto Group 1 kal Tnv TIUN 2 oTto Group 2.
Me kAik oTo Continue kai oto OK naipvoupe Tov Mivaka 5.1.

MapaTtnpoupe oTI p = 0.062 (4 0.068) > 0.05 nou Ocixvel 0TI n Hy dev

anoppinTteral. Edw n undevikn unoBeon Hg €ival 0TI Ta dUo dsiyuaTa npoEpxovTal
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and Tov idlo NANBUOPO. Zuvenwc, He BAon To anoTéAeopa autd npokunTel OTI O€
eninedo onuavTikoTNTag 0.05 dsv uNApPXOUV OTATIOTIKA ONMUAVTIKEC OIaPOPEC

METAEU TwV dUO deIyUATWV.

Mivakag 5.1. AnoteAéopaTta oUykpIong

Test Statistics®

samples
Mann-Whitney U 19.000
Wilcoxon W 74.000
Z -1.870
Asymp. Sig. (2-tailed) .062
Exact Sig. [2*(1-tailed Sig.)] .068%

a. Not corrected for ties.

b. Grouping Variable: groups

5.3 ZYITKPIZH ZEYIT'QN AEITMATQN

MpokeiTal yia avTtioToixn diadikacia Pe To napaueTpikd Paired samples t-test.

Mapadsiyya
Na eEetaocTouv Ta OedopeEva Tou apxeiou paired samples t-tests.sav pe pn

NAapapETPIKO EAEYXO.

¢ Avoiyoupe TO apxeio paired samples t-tests.sav kai akoAouBouUpe Tn
diadikacia Analyze — Nonparametric Tests — Legacy Dialogs — 2 Related
Samples. 1o napdbupo nou avoiyel KAVOUHE KAIK OTIG HeTAaBANTEC Methodl kai
Method2 kai pe KAIK OTO BEAOC P TIC WETAPEPOUME OTO NAaiolo Test Pair(s)
(ZxAMa 5.1). EmAgyoupe 1o Wilcoxon (av dgv €ival emAeypévo) oto Test Type kai
ME KAIK oTo OK naipvoupe Tov lMivaka 5.2. MNapatnpoupe o011 p = 0.151 > 0.05
nou Ocixvel 0TI kal edw N Hy dev anoppinTeTal. UVeEN®G dEvV UNAPXOUV OTATIOTIKA
ONMAvTIKEG O1aPopeG METAEU Twv OUO delydATWV KAl OUVENWG ol duo peEBodOI

divouv oTaTIoTIKA idla anoTeAEopaTa.
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=

Test Pairs:
& Method1 Pair  |variablel | variable2 z
1 ¢ Method1] & [Method3] t

&% Method?2
2

3

t,-\ Tweo-Related-Samples Tests

Test Type

[ wiilcoxon
| Sign

| mecMemar

| Marginal Homogeneity

[ Ok ][ Paste ][ Reset ][Cancel][ Help ]

ZxnAHa 5.1. MAaioio diaAoyou Two-Related-Samples Tests

Mivakag 5.2. AnoteAéopaTta ocUyKpIonG

Test Statistics®

Method2 -
Method1
Z -1,436°
Asymp. Sig. (2- ,151
tailed)

a. Based on negative ranks.
b. Wilcoxon Signed Ranks Test

5.4 MH NAPAMETPIKH ANAAYZH AIAZINOPAZz

5.4.1 MONO-INMAPAITONTIKH ANAAYZH AIAZMNOPAz
(KPITHPIO KRUSKAL-WALLIS)

MpokeiTal yia avTtioToixn diadikacia npog TNV napapetpikn One-way ANOVA.

MNapadsiypya
Na eEertaotolv Ta Oedopeva Tou dapyeiou one-way ANOVA.sav MeE [N

NApaAPETPIKO EAEYXO.
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¢ Avoiyoupe TO apxeio one-way ANOVA.sav kal akoAouBoUpe Tnv nopeia
Analyze — Nonparametric Tests— Legacy Dialogs — K Independent Samples,
avoiyoupe To napdabupo Tests for Several Independent Samples kal HETAPEPOUNE
Tn MeTaBAnTn Height oTto nAaioio Test Variable List kar Tn peraBAntry Groups oTo
Grouping Variable. Kavoupe kAIk oTo Define Groups kal oTo VEO napabupo
€10AyOoUNE TNV TIMA 1 oTo Minimum kai TnVv TIYR 3 oTto Maximum. Mg KAIK OTO
Continue ka1 oto OK naipvoupe Tov Mivaka 5.3.

MapaTtnpoupe OTI loxler p = 0.247 > 0.05. >uvenw¢ 0Ot €ninedo
onuavTikoTNTac a = 0.05 dev undpxouv OTATIOTIKA ONUAVTIKEG JIAPOPEC PETAEU

TWV UYV TV avdpwv anod TIG TPEIG TONOBETiEG.

Mivakag 5.3. ANoTEAEONATA CUYKPIOEWV

Test Statistics®®

height
Chi-Square 2,800
df 2
Asymp. Sig. 247

a. Kruskal Wallis Test
b. Grouping Variable: groups

Av gEeTtaooupe Tn PeTtaBANTn height2 pe pn napaueTpikd €Aeyxo Naipvoupe
TOV MApakdaTw nivaka anoTeAeoPdTwv and Tov onoio ¢aiveral OTI ot €ninedo
onMavTikotTNTag a = 0.05 (aAAd ox1 kal o€ €ninedo onuavTikoTnTag a = 0.01)

UNApPXOUV OTATIOTIKA ONPAVTIKEG dIAPOPEC HETAEU TWV VYWV TWV avOpwyV.

Mivakag 5.4. ANoTeAECPATA OUYKPICEWV

Test Statistics®”

height2
Chi-Square 8,089
df 2
Asymp. Sig. ,018

a. Kruskal Wallis Test
b. Grouping Variable: groups
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MNapatApnon 1. =’ auTth TNV NePIiNTwon dev PNNOPOUKE va NAPOUUE MEPIOCOTEPEC
NANPOQoOpIec yia To nou PpiokovTal ol diapopes. MNa va &Enepacoupe auTod TO
NPOBANKA KAVOUNE Ta Bnkoypdupata Twv deiyuatwy (Exnua 5.2). MapatnpoUps

OTI n dlagoponoinon BpiokeTal HETAEU TOU NPWTOU JEiyUATOC KAl TWV UMOAOINWV.

MapaTApnon 2. H napandvw diadikacia ovouadleral kai TeoT Kruskal - Wallis.

200

- ¥ : )

160

height2

140

T T T
1 2 3
groups

ZXAMa 5.2. OnkoypdpuaTta yia va npocodiopioToUV Ol OTATIOTIKA ONUAVTIKEG

d1apoponoINoeIg JETAEU TwV delypuaTwV

5.4.2 AI-TTAPAITONTIKH ANAAYZH AIAzZIMNOPAZz

MpOKeEITAl yIa AvTioToIXN avaAuon TnG NapauPeTpikng Two-way ANOVA.

Mapadsiyya

Na eEsTaoTouv Ta dedopéva Tou apxeiou two-way ANOVA.sav Pe un
NApapeTPIKO EAEYXO.
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s | |
8 *Untitled2 [DataSet5] - 12M SPSS Statistics Data Editor e o 0 e S
File Edit Wiew Data Transform Analze Direct Marketing Graphs UUMilities  Add-ons  Window  Help

s
|Visible: 3 of 3 Variables

_ A . i £ _ | yar var ' Ve =1
- ..1 d
3
4
]
&

53 53 53 1
54 53 52

55 54 £5
57 56 £5

]

Data View | Mariable Wiew

EIEI-M' 'éF'S-S"étafist'i'c_s"F'rDcessuf-is readvf

ZxAMa 5.3. Asdopeva napadeiyuaTtog o katdAAnAn didrtaén

€ Avoiyoupe €va veéo QUAANO €pyaciac Kal PETAPEPOUME Ta Oedopéva Tou
apxeiou two-way ANOVA.sav Onw¢ @aiveral oto Zxnua 5.3. AkoAouBoUpe Tn
dladikacia Analyze — Nonparametric Tests — Legacy Dialogs — K Related
Samples kal oTo Napabupo Nou avoiyel JETAPEPOUNE TIGC HETABANTEG A, B, C oTo
nAaiolo Test Variables. EniAéyoupe To Friedman (av Oev €ival €nIAEyPEVO) OTO
Test Type kal pe KAk oto OK naipvoupe Tov lMivaka 5.5. Mapatnpoupe OTI p =
0.097 > 0.05 nou Ocixvel OTI kal €dw N Hy Ogev anoppinTeTal. ZUVENWG OEV
UNApXouUV OTATIOTIKA ONMAvTIKEG OIaPOopEC METAEU Twv OslypdTwv OTaVv auTtd

opifovtal kata otnAec. Epdoov kabe oTAAN avTioToixei O pia TomoBeoia, n

enidpaon Tou napdayovTta TonoBeciag ival oTaTioTIKA PN GNPAavTIkn.

Mivakag 5.5. AnoteAéopaTta oUykpIong

Test Statistics?

N 4
Chi-Square 4,667
df 2
Asymp. Sig. ,097

a. Friedman Test
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MNa va doUpe TNV €nidpacn TnG XPOVIKAG NePIOdOU KAVOUUE TIC YPAMMEG
OTAAEG Kal TIC OTNAEC YPAUMEG WG €ENG: AnO To Data — Transpose oTo napabupo
NouU avoiyel HPETAPEPOUNE TIGC METABANTEG A, B, C oto nAaiolo Variable(s) kai
KAvouue KAIK oTo OK. Ta dsdoueva avaoTpePovTal 0’ €va VEo PUAAO e€pyaciag
nou avoiyel autopaTta (Zxnua 5.4). 1o véo auTo QUAAO enavaAauBavoupe Tn
dladikacia Analyze — Nonparametric Tests — K Related Samples eicayovTag
TWPA TEOOEPEIC UETABANTEG oTO NAdioio Test Variables. Ta anoTeAéouata nou

naipvoupe divovTal oTtov Mivaka 5.6.

3 *Untitled3 [DataSet6] - [BM SPSS Statistics Data Editor ESREER

File Edit View Data Transform Analyze DirectMatketing  Graphs  Utilities  Add-ons  Window  Help

|Wisible: 5 of 5 Variables

| CASELBL | L | L w [ v
[t A 53,00 5400 56,00 57,00 1
2 B 53,00 5300 54,00 56,00
2l c 53,00 £2.00 55,00 £500
=
5
2 =
[ e —— ¥

Data View “ariable View

IBMSPSS 'étafist'ics ilf'racessnr'ils rea-d\,r' |

ZxAMa 5.4. Avadiata&n Tou apxeiou deDOPEVWV

Mivakag 5.6. AnoteAéopaTta oUyKpIonG

Test Statistics®

N 3
Chi-Square 8,143
df 3
Asymp. Sig. ,043

a. Friedman Test

MapaTtnpoupe OTI Twpa n €nidpacn TNG XPOVIKNG rnepiodou €ival oTATIOTIKA
onuavTikn oTto €ninedo onuavTikoTntag a = 0.05 (p = 0.043 < 0.05).

MapatnpoUpe eniong OTI METAEU TwWV ANOTEAEOUATWYV TNG MN NAPAMETPIKNG
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avaAuong kal TnG avaAuong nou €YyIVE OTO MNPONYOUMEVO KeEPAAdIO undpyouv
MIKpEC OlaQOpPEC, MOU TMpENEl vad avapevovtal AOyw TnG OIAPOPETIKNG
HeBodoAoyiac Twv dUo PeEBOdWV.

MNa va doUpe PeTA&U noiwv Xpovikwv nepiddwv (I, II, III kai IV) unapxouv ol
OTATIOTIKA ONMAVTIKEG JIaPOPEG, KATAOKEUAJOUME TA OnKOoypduUHATA AUTWV TWV
deiyudtwv. ‘ETol, akoAouBoupe Tn Odiadikacia Graphs — Legacy Dialogs —
Boxplot. 10 napabupo dialdyou Boxplot enihéyoupe Simple kar Summaries of
separate variables eneidr) Ta Ociypata PBpiokovral Ot JIAPOPETIKEG OTNAEG
(HeTaBANTEG) (ZxnApa 5.5). AkoAouBwc oTto napdabupo diaAoyou Define Simple
Boxplot: Summaries of Separate Variables peta@Epoupe TIG peTaBAnTeg I, 11,11,
IV oto nAaiolo Boxes Represent kal nataye OK. ©a ndpoupe Ta Bnkoypauuara

TOU ZxNnMaTog 5.6.

"..',-'l Define Simple Boxplot: Summaries of Separate Variables &r
Boxes Represent: oot
&a CASE_LBL &
&
W | [
o Al
#3 Boxplot e |
Label Cases hy:
i . |
H HH Blmple Fanel by
Rowes:
Eﬂ rﬂ Clusterad
rDatain Chart Are Columns:
&) Summaries for groups of cases
B Summaries of separate variahles
[D_qﬂne][Cancel][ HE.'IP ] [ (8174 ][ Paste ][ Reset ][Cancel][ Help ]
e |

ZxXAMa 5.5. EniAoyEcg yia kKaTaokeun OnkoypaupaTwy

MNMapaTtnpouUpe OTI 0l OTATIOTIKA ONMAVTIKEG dIaPopEG epgavidovTal PeTagu

TV Xpovikwv neplodwv (I kai IT) kar (IIT kar IV).
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57

56

55+

54

52

SXAHa 5.6. OnkoypdupaTa delypudTwyv o d1aPopPEG XPOVIKEG nepiodoug I, 11, III,
v
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6. EAEMXOI ZE KATHIOPIKA
AEAOMENA

O1 oTaTIoTIKOI €AeyXol Nou e€sTdoaue oTa Nponyoupeva KepaAaia apopouv
noooTika Oecdopeéva. TMOAANEC @OpEC OPwG €ival anapaitnto va avaAUooupE
KaTnyopika dedopeva. Ta katnyopika dedouEva NpokUNTouv OTav Je BAon KAMoio

MOIOTIKO N KAl MoooTIKO KPITAPIo Ta&ivopoUpe Ta dedopéva o KaTnYOopIiEG.

6.1 NINAKEZ AIAZTAYPQZHZ (CROSS TABULATION)

'OTav €xoupe €vav nivaka dedopevwy, OnNwg autog Tou MapaptipaTog I, €ival
gUAoOyo va avapwTtnBoUpe noid oxeon undapxel METa&Uu ¢@uUAou kal apbpitidac. H
oxEon auTn, nou €ival oxeon PeTa&u nominal ) ordinal peTaBAnTwv npoadiopileTal

Me Tn diadikacia crosstabs (cross tabulation).

Mapadsiyya
Na npoodlopioTei n oxeon @UAouU kal apbpitidag oToug O0O0PUIKOUG

onovdUAouc oTo apxeio osteological data.sav.

¢ Avoiyoupe To apxeio osteological data.sav kai akoAouBoupe Tn diadikaaia
Analyze — Descriptive Statistics — Crosstabs. Eicdyoupe oTto nAaiolo Row(s) Tn
hMeTaBANTn sex kair oto Column(s) Tn peTaBAnTn osteophytosis. Kavouue KAIK 0TO
Cells kai enAéyoupe Ta Observed, Expected, Row, Column «kai Total.
OAokAnpwvoupe Pe KAk oTo Continue kai oto OK. O kUploG nivakag
anoTeAeopdtwy €ival o MNMivakag 6.1. ZTov nivaka autd Count €ival ol NEPINTWOEIG
MoU UNAPXOUV OTOV apXIkO nivaka dedopeévwy Kal Expected Count o1 NEPINTWOEIC
nou avapévovTal av n karavoun Atav Tuxaia. MNa napadelypa, ora dedopeva
uUnapxouv 4 yuvaikeg We eburnation, evw n avapevopevn TINA av To QUAO dev
enaile kavéva poAo €ival povo 4.6. Mevikd napaTtnpoupe OTI oTta OedOPEVA TOU
napadeiyyatog nou e&etadloupe To QUAO dev kabopilel onuavTika To €ninedo

nasnong.
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enidpacon Tou GUAOU oTnV apBpiTida oTa Xépia.

Mivakag 6.1. AnoTeAéouaTa oxeong UAoU Kal apBpiTidac oToug 00PpUIKoUC

onovdUAoug

sex * lumbar vertebrae osteophytosis Crosstabulation

lumbar vertebrae osteophytosis
lipping pitting eburnation Total

sex Count 11 6 4 21

Expected Count 10,9 55 4,6 21,0

% within sex 52,4% 28,6% 19,0% 100,0%

% within lumbar vertebrae 42,3% 46,2% 36,4% 42,0%

osteophytosis

% of Total 22,0% 12,0% 8,0% 42,0%

Count 15 7 7 29

Expected Count 15,1 7,5 6,4 29,0

% within sex 51,7% 24,1% 24,1% 100,0%

% within lumbar vertebrae 57,7% 53,8% 63,6% 58,0%

osteophytosis

% of Total 30,0% 14,0% 14,0% 58,0%
Total Count 26 13 11 50

Expected Count 26,0 13,0 11,0 50,0

% within sex 52,0% 26,0% 22,0% 100,0%

% within lumbar vertebrae 100,0% 100,0% 100,0% 100,0%

osteophytosis

% of Total 52,0% 26,0% 22,0% 100,0%

6.2 TO KPITHPIO x>

'Eva nio auotnpo kpitpio yia 1o av pia getaBAntn Nominal ) Ordinal enidpa
oe pia GAAn eival To kpItApio X (chi square test). Na va JIEVEPYHOOUUE QuTOV
Tov €Aeyxo, OTOo napdbupo OiaAoyou Crosstabs nou avoiyel and Analyze —
Descriptive Statistics — Crosstabs, kGvouue KAIK OTO Statistics kal €nIAEYOUUE
Chi-square.

>Tov €AeyXo auTo n pndevikn unoBeon (Hg) €ival 0T o1 peTaBANTEG €ival

ave&apTnTeg NETAEU TOug Kal n p-value divetal oTn oTAAN Assymp. Sig.
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MNa Tov €AeyXo TNG oXEong MeTA&u @UAou kal emnedou apBpiTidag oToug
00QUIkoUG onovdUAoug naipvoupe Tov Mivaka 6.2. NapatnpoUpue oTi p = 0.888 >
0.05 kal ouvenwg Oev PNOPOUME va anoppiwoupe Tn MNOevIKn unobeon. AuTO
onuaivel OTI dgv (PaiveTdl va UMNAPXEl OTATIOTIKA ONPAvVTIKN €nidpaon METAEU

@UAoU Kal eninedou apBpiTidag oToug ooPUikoUg anovdUAouUG.

Mivakag 6.2. AnoTeAéopata Tou x? test yia Tn oxéon UAOU Kal eniNédou

apBpiTiIdac oToucg ooPpuUikoUc ornovOUAOUG

Chi-Square Tests

Asymp. Sig.
Value df (2-sided)
Pearson Chi-Square ,2372 2 ,888
Likelihood Ratio ,238 2 ,888
N of Valid Cases 50

a. 1 cells (16,7%) have expected count less than 5. The minimum

expected count is 4,62.

>T0 idI0 OUMNEPACKA KATAANYOUHE av €E€TACOUNE TNV €nidpacn UAoU Kai

apBpiTidag ota xepia (Mivakag 6.3).

Nivakag 6.3. AnoTteAéopaTa Tou X2 test yia Tnv enidpacn pUAoU Kal eMNEdou
apbpiTidag oTa xepia

Chi-Square Tests

Asymp. Sig.
Value df (2-sided)
Pearson Chi-Square 2,381°2 5 ,794
Likelihood Ratio 2,418 5 ,789
N of Valid Cases 50

a. 8 cells (66,7%) have expected count less than 5. The minimum

expected count is ,84.
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6.3 TPA®IKEZ NAPAZTAZEIZ

Id1aiTepo evdiapépov napouaialouV ol YPAPIKEG NAPACTACEIC Nou OXeTi(ovTal
ME nivakeg dlaoTaupwong. XTo napadelyya vyia Tn oxeon METa&u @UAou Kal
ennedou apBpimidac oOToUC O0OPUIKOUC omnovOUAOUGC n  ypaikr napdaoraon
kaTaokeudaleTal av eniIAé€oupe TO Display clustered bar chart oto napabupo
dlahoyou Crosstabs nou avoiyel peow TnG dladikaciag Analyze — Descriptive
Statistics — Crosstabs. Autn divetal oTo Zxnua 6.1 kar pag Oeixvel enonTIKA TN

OUMMETOXN TWV dUO PUAWYV oTa Tpia enineda nadnonc.

15+

lumbar
vertebrae
osteophytosis

Mlipping
.pitt:i.ng
[[Jebwnation

10—

Count

Sex

ZXAMa 6.1. PaBdoypappa oxeong @UAou kal eninédou apBpiTidag oToug

00QUIkoUC anovdUAoUG

EvaAAakTIKG TO ypa@nua auTo yiveral kal and 1o Graphs — Legacy Dialogs
— Bar. 210 napabupo diaAoyou eniAeéyoupe Clustered kal Summaries for groups
of cases kal KAvoUHE KAIK oTo Define. 1o veéo napdabupo diaAdyou Mou avoiyel
METAQEPOUME TN METABANTA sex OTo nAaioio Category Axis kai Tn MeTABANTN
osteophytosis oTo nAagioio Define clusters by. Me kAik oTo OK naipvoupe naAl To
ZxAMa 6.1. Mia evaAAakTIKR HOP®N auToU TOU OXNHUATOG NPOKUNTEI AV EMAEEOUNE
Stacked avTi yia Clustered (Zxnua 6.2) nou ouolaoTika divel TIG idIEC NANPOPOPIES
ME AUTEC TOU ZxnuaTog 6.1.
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lumbar
vertebrae
osteophytosis
Mllipping
Epitting
[Jeburnation

Count

Sex

ZXAHa 6.2. Zwpeupevo paBdoypappa oxeong QUAoU kal eninedou apbpitidag
OTOUG 00(pUIKOUG anovdUAouUGg

6.4 ANAAYZH LOGLINEAR

H AvdaAuon Loglinear xpnoigonolgital yid va HEAETAOOUME TN OUGCXETION
METAEU TPIWV N NEPIOTOTEPWV KATNYOPIKWV PETABANTWV. To npdBAnua auTto Ba To
e€eTaooupe Yéoa anod To NnapakdaTw napdadsiyua.

Mapadsiypa

'EoTw OTI BEAOUNE va PEAETNOOUWPE TN OUOXETION METAEU TwV OIAKOOUNTIKWY
HOTIBwV (Tpiywva-TeTpdywva) kai TnG napouaciag enipaveiakou BepvikioU (napov-
andv) oe KeEPAMIKA ayyeia and dUo apxaloloyikeg B€oelg (0 — 1). SuyKeKpINEVA
evolapPEPONAOTE va €EETACOUKE av undapxel d1apoponoinon oTa ayyeia auTwv TwvV
Bcocwv. Ta dedopeva divovTal oTa ZxnuaTa 6.3 kai 6.4.

€ >Tnv avaiuon Loglinear npoonaBoUue va npoodiopicoUPE TO KAAUTEPO

HOVTEAO Nou npoPAENEl TIC OUXVOTNTEC TOU dapXIikoU nivakd. To anAoUoTepo
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HOVvTEAO €ival Twv ave§apTnTwv HeTraBAntov (independence model). 70
napdadeiyya nou e€erdloupye n ouxvoTnTa €EapTtdaTtal anod TIC KATNYOPIKEC
METABANTEC M, b kal s. € AuTn TNV NEPINTWON To AaveEapTnTo HOvTEAO diveTal anod

TN OX€on:

| = . 5
'{'& *loglinear analysis.sav [DataSetl] - IBM SPSS Statistics Data Editor [‘:‘ | =) %
File  Edit Wiew Data Transform Analze DirectMarketing  Graphs  Utilities  Add-onhs  Window  Help
j— & & D 3 T = = E 7 |
155 | Iisikle: 4 of 4 Variables
l._ m | b s 0 fr  var var | var [ var
[ il ' 1] n 1] 320 o=
_ 2 [ 1] 1 1] 440
3 0 1] 1 280
4 0 1 1 450
5 1 1 0 730 i
_ 5 | 1 1 0 200
7 1 1] 1 BOO
8 1 1 1 340
2 | |
e =
H ————— [F]
| Data View | Variable View
| ' |
[ IEM SPSS Statistics Processoris ready| | | |weight On |
L =
ZxAMa 6.3. Aiata&én dedopevwy yia loglinear analysis
. =
'{'& *loglinear analysis.sav [DataSetl] - IBM SPSS Statistics Data Editor [‘:‘ | ) ﬁ
File  Edit Wew Data Transform Analze DirectMarketing  Graphs  Utilities  Add-ons Window  Help
= i—F ) T = & B G =
FEHE O = w & = B w2 EL T 4
| Mame | Type | With |Decimals|  Label | Vales [ Missing |
I 1 _: rm Murmeric 3 a motifs {0, triangle}... Mone
2 |b Murneric 8 0 burnish {0, presentk.. Mone
i 5 Murneric 8 0 site Mane Mone
4 |fr Murmeric 3 1 frequency Maone Mone
L 5 _-
B -
1 *
._ Diata View | Variahle View i
[ IEM SPSS Statistics Processoris ready| | | |weighton |
L

ZxAHa 6.4. Opiouoc peTaBANTWV ZXAMAToC 6.3
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|n(frijk) =Co+ Cim; + Czbj + C3Sk

Onou cg, Cy, Cp, C3 €ival NpooapuooIyol NapdpeTpol nou unoAoyilovTal Ye To SPSS
kal m;, bj, sk €ival oI kaTnyopikeg nou peTaBANTEG oTo napddelypa nou eEeTaloupe
Kal naipvouv TIC TIMEC O kal 1. To ave€aptnTto HOVTEAO onavia neplypagel
IkavonoIinTika Ta Oedopéva. Ma To Adyo auto, ouvnbwg Eekivape and To

KOPEOHEVO HOVTEAO (saturated model)

In(frijk) =Cy+Cim; + Czbj + C3S¢ + C4mbij + CsmsSj + Csijk + C7mbSijk

Kal anaAeigpoupe diadoxika €vav-€vav Toug OTaTIoTIKA WNn onuavTikoUGg O0poug
MEXP! va KATAAAEOUPE OTO POVTEAO Mou NPOPAENEl TIC OUXVOTNTEC TOU aApXIKOU
nivaka, ZxnUa 6.3. ZT0 KOPECHUEVO POVTEAO oI PHETABANTEG mby, MsSy, bsj, Mbsi
ovopalovrtal aAAnAemidpdoeic (interactions) kai ek@palouv Tnv aAAnAenidpaon
TV METABANTWV m;- bj, m;- sy, b;- sk kai m; - b; - sy, avTioToixa.

MNa va epapuoooupe avaAiuon Loglinear oto SPSS, ano Tn ypauun €pyaAsinv
KAVOUUE KAIK oTnV enihoyn Data — Weight cases. AKOAOUBwG evepyonoloUpE ThV
emioyn Weight cases by kal peTa@epoups Tn PeTaBAnTn frequency oTo nAdicio
dlahoyou Frequency Variable (Zxnua 6.5). Me Tov TpOMO aAUTO TO NPOYPAMMA

kaTtaAaBaivel 0TI n petaBAnTn frequency avTiOTOIXEI O CUXVOTNTEG.

t,-'l Weight Cases i
& mat © Do notweight cases
& ;nuc;::flzr[]r?;] @ YWeight cases by
. Frequency Yariahle:
@9 site [g] &
| & wequency [

Current Status: Weight cases by fr

(o) (st (Eset) (Gansa) o)

ZxAHa 6.5. MNapabupo diaAoyou Weight Cases
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>Tn Oouvéxela akoAouBoUpe Tnv nopeia: Analyze — Loglinear — Model
Selection. EnIAEyoUNE TIC HETABANTEG TWV onoiwv TNV aAAnAenidpacn BEAOUNE va
€EETAOOUME Kal TIC METAPEPOUNE OTO NAaiolo Factors, OnNwc (paiveralr oto XxANa
6.6. Kavoupe kAIk oTo koupni Define Range kai yia kKabe peraBAnTn opifoupe Tn
MEYIOTN Kal TNV eAaxioTn Tign nou AauBavel (IxApa 6.7). 1o napdadeiyya nou
MEAETAME YIa OAEC TIC HETABANTEC EXOUME OPIOEl WC TINEGC KWAIKOMOINONG TIC TIUEC
0 kai 1.

F =
ﬂﬁ Maodel Selection Loglinear Analysis ﬁ

Factor(s):
&2 fragquency [f] & miz 7 :
& o

(77
7
Define Range...

Mumhber of cells: 0

Cell YWeights:

Model Building

@ Use backward elimination: Maximurm steps:
FProbability for removal:

© Enterin single step

:] [Eeset ][Cancel][ Help ]

ZxnMa 6.6. MAaioio diaAdyou Model Selection Loglinear Analysis

= =
:';-} Loglinear Analysis: Define .. L&J

Minirmurm: EI
Maximurm:

| cantinug ] [ _cancel || Hew |

| =]

ZxAHa 6.7 MAaiolo opiopoU TIHWV KwIKON0INONG TWV HETABANTWYV
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>Tn OUuVEXEld KAVOUME KAIK OTO Koupni Options kai €vepyonoloUHPE TNV
enihoyn Association table woTe oTa anoTeAéopata va AABoupe €vav nivaka
ouoxETione (x?) peTafl OAwv Twv peTafAnT@v. Me kAIk oTto Continue kai OK
naipvoupe noAAoUC nivakeg, and Toug ornoioug evdiapepov napouaialouv ol

napakaTw:

Nivakag 6.4. O nivakag Goodness-of-Fit Tests

Goodness-of-Fit Tests

Chi-Square df Sig.
Likelihood Ratio .000
Pearson .000 0

Ynapxouv dUo nivakec Goodness-of-Fit tests. And auTtoUg o NpwTOC €ival o
Mivakag 6.4 kal ava@ePETal OTO KOPEOHEVO WOVTEAO. ZTOV nivaka autov n TIUA
Chi-Square eivar 0 kal autd oNuaAivel NWG TO KOPECHEVO HOVTEAO MEPIYPAPEI
andAuta kaAad Ta Oedopéva TwV OUXVOTATWV. AUTO @aiveTtal kal and Tov
nponyoUuevo nivaka, Cell counts and Residuals, 6nou napatnpouUpe OTI O APXIKEG
(Observed) ouxvoTnTeg kal ol npoBAenopeveg (Expected) TauTiCovTal.

O Mivakag K-Way and Higher-Order Effects pag divel Tig peTaBAnTEG nou
huropoUvV va anopakpuvboUv anod To YOVTEAO XWPIC va enNnPeAcOUV ONUAvTika Ta
anoteAéopaTta. e auTto Tov nivaka eoTialoupe oTo nAagiolo K-way Effects.
Mapatnpoupe OTI N €nidpaocn TWV HEUOVWHEVWV MeTaBANTWV yevika (K=1) oTo
MovTEAO e€ival oTaTioTikG onuavtikn  (Sig.=0.002). Eniong, o1 OIUEpPEIq
aAAnAenidpaoelic peTall Twv peTaBAnTwv (motifs-burnish, motifs-site, burnish-
site) emdpolv onuavtTikd oTo povTeAo (Sig.=0). AvTiBeTa, n TPILEPNG
aAAnAenidpaon Twv peTaBAnTwv (motifs-site-burnish) €xel pia oraTioTikd pn
onMavTikn enidpaon (Sig.=0.225) kal ocuvenw¢ n TeAeuTaia autn MPeTABANTn

Mnopei va anaAeipOei.
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Nivakag 6.5. MNMivakag K-Way and Higher-Order Effects

K-Way and Higher-Order Effects

Likelihood Ratio Pearson

Chi- Chi- Number of

K df Square Sig. | Square Sig. Iterations
K-way and 1 | 7 | 49,655 |,000]| 51,000 | ,000 0
Higher Order > | 4 | 37,868 | ,000 | 36,450 | ,000 2
el 3 |1 1,476 | ,224| 1,473 | ,225 4
K-way Effects® 1 | 3 | 11,787 | ,008 | 14,550 | ,002 0
2 | 3| 36,393 |,000| 34,977 | ,000 0
3 ] 1 1,476 | ,224 | 1,473 ,225 0

a. Tests that k-way and higher order effects are zero.

b. Tests that k-way effects are zero.

Mivakag 6.6. O Mivakac Partial associations

Partial Associations

Partial Chi- Number of

Effect df Square Sig. Iterations
m*b 1 33,275 ,000 2
m*s 1 ,671 ,413 2
b*s 1 3,681 ,055 2
m 1 4,307 ,038 2
b 1 7,468 ,006 2
1 ,012 ,913 2

O enodpevog nivakag (Partial associations) pag divel pia nio AenTopepn
€lkOva yla Tn ouveliopopd Twv PeTaBANTwvV apou agaipebei n enidpaon motifs-
site-burnish. NMapatnpoupe 611 Twpa n PeTaBAnTn site (s) kai o1 aAANAenIdpAceIg
Tng, motifs-site (m*s), burnish-site (b*s), dev e€ival oTaTIOTIKGA ONPAVTIKEG.
JUVENWG MNopoUPe va kKataAnéoupe oOTOo oupnépacpa  OTI Oev  UNApPXEI

dlapoponoinon oTa ayyeia Twv apXaloAoyikwv B€ogswv nou e€etalovrai.
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7. NTAAINAPOMHZH-ZYZXETIZH

7.1 NAAINAPOMHZzH

>’ €éva peydAo apiOuo npoBANUATWV E£XOUHE nNelpapaTikG Oedopéva Tng
YEVIKNG Mop®Nn¢ (X, Y), kKal anaiTeital va npoadiopicoupe Tnv e€iowon nou Ta
neplypagel. H diadikacia eUpeong TNG e€icwong auTnc ovopaleTal naAivdpopnon
(regression) kai €ival 101aiTepa Xpnoiun €neidn enITpEnel va avTikadbioTaTtal €vag
nivakag dedopévwyv and pia anAn e€iowon. To KpITApio, To onoio opilel Tov
KAAUTEPO TPOMNO NEPIYPAPNG TWV NeEIpAPaTikwv Oedouevwy ovoualeTal KpITAPIO
TWV EAAXiOTWV TETPAy®WVvwV Kal opilel wG KAAUTEPN KAPNUAN €Keivn nou nepva
MEoa anod Ta onueia (x;, Yi) Kal yia Tnv onoia To abpoliopa Twv TETPAYWVWV TV
unoAoinwv civar ehaxioto. To unoAoino (residual) eivar n diapopd HeTA&U

NEIPAPATIKAG KAl BEWPNTIKAG TIUNAG Y OE WIA OPICHEVN TIUMA X.

Mapadsiyya
>Tov Mivaka 7.1 divetal n PeTABOAR Tou HWNAKOUG TOu Bpaxiova vnniwv o€
mm HE To Xpovo o€ €BOopadec. Na vivel n ypagikn napacracn weeks - mm Kal

va ekTINNOei N nAikia duo vnniwv pe Pnkog Bpaxiova 50 kai 55 mm, avTioToixa.

Nivakag 7.1. MeTaBoArn Tou PNKoug Tou Bpayxiova vnniwv g mm

ME TO XpOvo o€ €BOONADEC

mm weeks mm weeks
42 28 65 37
45 27 65 38
58 32 68 40
59 34 70 40
59 35 70 40
61 35 72 41
64 36 75 45

€ Metapeépoupe Ta Oedopeva o éva QUAAO epyaciag Tou SPSS  kal

anogacifoupe noia HPeTaBAnTh Oa eivar ave€aptnTn kai noia €EapTtnuévn. O
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YEVIKOG Kavovag nou IoXUel €ival OTI wG aveEaptTnTn WETABANTA €MIAEYETAl AUTN
nou Tn MeTaBdAloupe kaTtd PouAnon kar €€apTtnuévn auTh nNou TNV
npoodiopifoOUNE NEIPANATIKA WG CUVENEID TWV HETABOAWV TNG aveE&apTnTng. =Tnv
nepPIiNTwor pag, €pooov evOIAPEPOPACTE VA MPOCdIOPICOUPE TNV NAIKIa TwV
vnNhiov WG ouvapTnon Tou WNAKOUG Tou Bpaxiova, w¢ aveEaptnTn HWeTaBANTA Ba
OpIOTEl TO PAKOG Tou Bpaxiova kal eEapTnueEvn N nAiKia.

MeTa TNV emAoyn Twv PeTaBAnTwy, anod 1o Analyze — Regression — Curve
Estimation €icayoupe Tn HeTaBANTl weeks oTo nAaiolo Variable(s) kai Tn
hMeTaBAnNT) mm oTo Independent Variable, dnw¢ ¢gaiverar oto IxAua 7.1. Eniong,
eniAeyoupe Display ANOVA table, Linear, Plot models kai Include constant in
equation. H TeAeuTaia eniAoyn YiveTal NAvTa €KTOC KI AV EXOUME OTOIXEIQ OTI OTAV
x = 0 76Te kAl y = 0. Mg kAIk 010 OK Naipvoupe apkeToUC NiVAKEG KAl TN YPAQIKN
napaoTacn Tou XxAMaTog 7.2. And Toug nivakes evdlapepov é€xel o Mivakag 7.2,

nou JdiveTal NapakaTw.

'8 '
i Curve Estimation [ihj

Dependent(s):
L& weeks
g [E==

Independent
@ Variahle:

* | [#mm |

@ Time

Save..

E

Case Labels: [o! Include constant in equation
= | ¥ Flot models
~Models

[y Linsar [T] Guadratic [ Compaund [7] Growth
[7] Logatithmic [7] Cubic [T 8 [T] Exponential
[ Inverse [l Power: [ Logistic

[« Display AMOVA table

[ (8] ]LEaste_ ][ BesetJ[Can'c_el]L Help J

Zxnua 7.1. NAiaioio diaAdyou Curve estimation
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MNivakag 7.2. SUVTEAEOTEG NPOCAPHOYNG

Coefficients

Unstandardized Standardized
Coefficients Coefficients
B Std. Error Beta t Sig.
mm 511 ,035 ,973| 14,541 ,000
(Constant) 4,420 2,215 1,996 ,069
45— o
O Observed
— Linear

weeks

80

length, mm

ZxnHa 7.2. H ypa@ikn napaocracn weeks — mm pe Tnv €ubcia Twv eAaxioTwv

TETPAYWVWV.

Ano Tov nivaka npokunTel 0TI N €€icwaon TnG eubeiag (y = a + bx) €ival n:

y = 4.42 + 0.511x

H Tunikn anokAion Tng otabepdag a eivar 2.215 kal Tng kAiong b eivar 0.035,
onAadn exoupe a = 4.42 + 2.215 kar b = 0.511 + 0.035. H TeAeuTaia oTNAN Hag
EVNUEPWVEI av pia oTabepd Twv eAaxioTwyv TeETpaywvwy, a n b, €ival oratioTikd
onuavTikn. Mpénel n TIPA Sig. va gival JiIkpoTepn anod 0.05. MapatnpoUue oI
n ortaBepd a pnopei va BewpnbBei wG OTATIOTIKA KN onuavTikn. AnAadn 6a

hunopoucape oTto napddupo Tou IxAUaAToc 7.1 va pnv eniAéyape Include constant
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in equation. Tevikd av pia oTabepd e€ival OTATIOTIKA PN ONUAVTIKA MNOPEi va
anaAeipBei and Tn PHEAETN, EKTOC KI AV UNMAPXOUV I0XUPOi AOYOIl va Napapeivel.
MNa va npoBAEWoUHE TwPA TNV NAIKIa TwV vnniowv PJE uNkogG Bpaxiova 50 kal

55 mm, avTioToixa, anAd KAvoupue TIG NpAa&eic:
4,42 + 0,511*50 = 29,97 ~ 30 BOONADEC

4,42 + 0,511*%55 = 32,525 ~ 32,5 BOOUASEC

Mapadsiyya
>1ov Mivaka 7.3 divetal n PeTABOAN Twv JIACTACEWV TWV JOVTIWV HE TO
nepaopa Twv XIAIETIOV. Na yivel n ypa@ikn napdoraocn Twv TIHWV ToU Nivaka Kal

va ekTINNOEi N xpovoAoyia Twv delypdtwyv 1150 kar 1250 mm?.

Nivakag 7.3. MeTaBoArn Twv dovTIOV PE TO NEpATHA XIAIETIOV

Thousands Tooth-size Thousands Tooth-size
years ago (mm?) years ago (mm?)
0 1025 6 1160
1 1055 12 1170
1.5 1060 15 1185
2 1065 20 1200
2.3 1070 35 1310
5 1060 55 1360
5.5 1095

€ Oa npenel KAaTapxnv va €mAe€oupe TNV ave&aptnTtn WeTaBANTh. Eneidn pag
{nTeiTal va KAVOUME EKTIMACEIC TNG XpovoAoyiag Twv dsiypatwyv 1150 kar 1250
mm? 6a XpnoILOMNOINCOUNE WC aveEdpTnTn METABANTA To tooth-size kai ¢
€EapTnUEvVN To XPOVO, years. XTn OUVEXEId, adkoAouBoUue akpIBwg TNV idia nopeia
ME AUTA OTO nNponyoupevo napdadeiypa, Pe povn Ola@opd OTI €NIAEYOUME TO
Quadratic kal anevepyonoloUWe To Linear oto napdBupo Curve Estimation. Mg

KAIk 0To OK naipvoupe To ZxAua 7.3 kai Tov Mivaka 7.4.
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60—

O Observed
— Quadratic

thousands of years ago

T T T T
1000 1100 1200 1300 1400
tooth size

ZxAMa 7.3. H ypagikn napdaoraacn years — tooth size ye Tnv kKaunuAn Twv

eEAAXIOTWV TETPAYWVWV

Nivakag 7.4. ZUuvTeAEOTEG KAPNUANG

Coefficients

Unstandardized Standardized
Coefficients Coefficients
B Std. Error Beta t Sig.
tooth size -,859 ,184 -5,520| -4,677 ,001
tooth size ** 2 ,000 ,000 6,479 5,490 ,000
(Constant) 435,137 108,157 4,023 ,002

O OUVTEAEOTEC TNG KAPNUANG y = a + bx + cx? otov nivaka Coefficients
eival w¢ €€ng: a = (Constant) = 435.137, b = toothsize = -0.859 kal ¢ =
toothsize**2 = 0.000. (ZTo SPSS TO0 GUMBOAO ** gnuaivel duvapn). Edw OpwC
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npenel va npooegoupe. H Tiyn toothsize**2 = 0.000 o6Tav pAAioTa €ival oTaTioTIKA
onuavTikn (Sig.=0,000) onuaiver 0TI dev €ivar 0 aAAd undpxouv wneia nou dev
eygavifovTtal. MNa To okono auTo €MIAEYOUHE TOV Nivaka Kal TOV PETAPEPOUNE OE
€va QUAANO Tou Excel. ToTte av kdvoupe KAIK €ndavw ortnv Tign 0,000 Tng
HeTaBANTNG toothsize**2 dianiotwvoupe 611 auTth €ivar 0,0004246. Eniong 6a
npenel va au&nooupe TNV akpifeia kal TnG YeTaBANTAC toothsize = -0,858616,
€pooov Ba TNV XpnOILOMNOINCOUKE OE UNOAOYIOHOUGC NApakaTw.

Ma va npoodiopicoude TN XpovoAoyia Twv deiypdatwv 1150 kai 1250 mm?,
TONOOETOUNE TIC TIMEC QUTEG OTN OUVAPTNON MOU €XEl MPOKUWEI KAl NAipVOUME OTI

ol NAIKIEG TwV vnniwv givar:
435,137 - 0,858616*1150 + 0,0004246*1150% = 9,26 BOONADEC
435,137 - 0,858616*1250 + 0,0004246*1250% = 25,3 BOONADEG
To ndéoco onuavTikh €ival n akpiBela Twv PeTABANTWV OTIC Nnapandavw npageic
qaiveral and To yeyovogG OTI av xpnoigonoinooupe -0,859 avti yia 0,858616,
naipvoupe
435,137 - 0,859*1250 + 0,0004246*1250% = 24,83 BSOHASEC

evw av Beooupe 0 avTi yia 0,0004246 6a napoupe
435,137 - 0,859*1250 = -638,6 BOONADEC

AnAadn &va evTeAw¢ NnapaAoyo anoTeAeoua.

MNapadsiypa

H noooTnTa y Tou vepoU nou e&aTtpileTal and To €dagog €EaptdaTal and Tn
MEyioTn (T1) kal Tnv eAaxiorn (T,) Bepuokpacia Tou €dA@oug kai Tn peyiotn (T3)
kal Tnv eAaxiortn (T,) Beppokpacia Tou agpa cUPPwva Pe Ta dedopeva Tou Mivaka

26. Na npoodioploTei TO YPAUMPIKO HOVTEAO, dnAadn n ouvapTnon

y =ao + a1T1 + a2T2 + a3T3 + a4T4
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Nivakag 7.5. Asdopeva €€EGpTNONG TNG NOCOTNTAG X TOU VEPOU nou eEaTpileTal

and 1o £da@oc ano TI¢ Beppokpaaciec Ty, Ty, T3, Ta.

y To | T2 | T3 | Ta
30 | 28 | 18 | 29 | 15
34 | 28 | 18 | 30 | 16
33 | 26 | 18 | 28 | 17
26 | 27 | 19 | 28 | 18
41 | 28 | 20 | 31 | 20
10 | 23 | 18 | 25 | 19
12 | 22 | 18 | 25 | 20
20 | 23 | 19 | 28 | 20
31 | 28 | 20 | 31 | 21
38 | 30 | 22 | 32 | 24
43 | 31 | 22 | 32 | 24
47 | 32 | 23 | 34 | 24
45 | 31 | 22 | 34 | 23
45 | 31 | 22 | 33 | 21
22 | 27 | 20 | 30 | 20
5 15| 20| 28 | 20
30 | 28 | 15 | 30 | 18
29 | 28 | 21 | 30 | 20
23 | 25121 | 31| 21

€ MeTapepoupe Ta dedopéva oTto SPSS oe oTnAeg avaloyeg Pe Tou Mivaka 7.5.
AkoAouBouUpe Tnv nopeia: Analyze —» Regression —» Linear kal €1l0AGyOUHE TN
MeETaBANT y oTo nAaiolo Dependent kai Ti¢ peTaBAnTeg Ty, T,, Ts kal T4 OTO
Independent(s). Ano6 To Options eniAeyoupe 1O Include constant in equation kai
oto Method eniAéyoupe Tn HEB0DO nNou Ba xpnoipgonoinbei yia Tov UNoAoyIouO TwV
oTabepwv TNG ouvapTnong. ‘'Otav eniAéyoupe Enter To npoypappa unoAoyilel OAeG
TIG 0TABEPEG, OTNV NEPINTWON NMou €EETACOUME TIG OTABEPEC ap, A1, Az, Az, a4. AV
emnAeEoupe Backward To npoypappa apxika unoAoyilel OAEC TIC OTABEPEC KAl PETA
apxiCel va agaipei yia-pia TIC OTATIOTIKA KN ONMAvTIKEG. Me Tnv emAoyn Forward
TOo nNpOypaupa npwTa €lodayel Tov oTabepd Opo Kal WETAG Tn oTaABEPA nou

AaVTIOTOIXEI OTN WETABANTNA NMou €Xel TN MEYAAUTEPN CUOXETION HE TNV €EApPTNMHEVN
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hMeTaBAnTn. EE&etaleTal av eival oTaTioTikG OonPAavTiKh Kal PJETA TO MNpoypapua
€10AYEl TNV €NOPEVN HETABANTA HE TNV KAAUTEPN OUCXETION ME TNV €€apTnuévn
MeETABANT K.0.K. TEAOG, n eniAoyn Stepwise eival ouvduaopog Twv PEBOdWV
Backward ka1 Forward. Tevikd o1 peBodol Stepwise, Forward xkai Backward
XpnoigonoliouvTal yia va Nnapoupe JOVO TOUG OTATIOTIKA ONUAVTIKOUC OpoUG, EVW N
Enter OAec TIC oTaBegpEC. AUCTUXWC Kal Ol TPEIC HEBodol de divouv navta To idio
anoTéAeopa, onoTe KaAoUPaoTe va eMAEEQUNE gueic TN PHEBODO pe AAAa KpIThpIa.
'Eva ano auTa €ival n QpuoIkA onuacia TV 0pwV TOU CUPPETEXOUV OTO HMOVTEAO.

Av oTo napdadeiyya nou eEeTaloupe €nIAEEOUHPE TO Enter, NAipvOUMNE TOV
Mivaka 7.6, evw pe Backward Tov Mivaka 7.7. Eival xapakTnpioTiko OTI 0 Mivakag
TNG YEBOOOU Backward nepiExel OAA Ta BRPATa PEXPI TO TEAIKO ANOTEAECUA.

MapaTtnpouUpe OTI 0 PUOIKOC VOUOC MMOPEI va EKPPACTEI WG:

y =-75.494 + 1.933T; + 1.776T;

Nivakag 7.6. AnoteAéoparta Ye Tn gEBodo Enter

Coefficients
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Siqg.

1 (Constant) -75.412 12.218 -6.172 .000
T 1.882 .386 .621 4.876 .000
T2 212 .959 .035 .221 .829
T3 1.990 774 418 2.572 .022
T4 -.465 .659 -.098 -.705 492

a. Dependent Variable: x
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Nivakag 7.7. AnoTteAéopaTa pe Tn peEBodo Backward

Coefficients
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Siq.

1 (Constant) -75.412 12.218 -6.172 .000
T 1.882 .386 .621 4.876 .000
T2 212 .959 .035 .221 .829
T3 1.990 774 418 2.572 .022
T4 -.465 .659 -.098 -.705 492
2 (Constant) -75.037 11.710 -6.408 .000
T 1.870 .370 .617 5.058 .000
T3 2.063 .677 433 3.047 .008
T4 -.367 A73 -.077 - 776 450
3 (Constant) -75.494 11.549 -6.537 .000
T 1.933 .356 .638 5.425 .000
T3 1.776 .560 373 3.172 .006

a. Dependent Variable: x

7.2 2YZXETIZH METABAHTQN

'Eva O€pa nou oxeTileTal éupeca PE TNV naAivOpounon kair Ta eAdxiora
TETPAYwVva €ival To NnpoBAnua TnG cuoxeTiong (correlation) duo petaBAnTwv. Eival
XPNOINO O€ APKETEG MNEPINTWOEIC va yvwpifoupe av dUo Tuxaieg MeTABANTEG
oxeTiCovTal n Oxl. Av dnAadn n PETABOAN TNG MIag HETABAAEI Kal TNV AAAN.

7.2.1 ZYNTEAEZTEZ PEARSON KAI SPEARMAN

MNa va eAéyEoupe av dUo MPeTABANTEG, X Kal y, oxeTiCovtal, unoAoyifoupe
ouvnbwg Tov ouvteAeoTny Pearson, r. O OUVTEAEOTAG r naipvel TIYEG OTO
didotnua ano -1 ewg 1. ApvnTIKEG TIMEG TOU r gnpaivouv OTI OTav n PETaABANT X
au&avel, n y €AATTWVETAl KAl TO avTioTpo@o. r = 0 onuaivel navrteAn €AAsiyn
QUOXETIONG KAl r BTIKO onpaivel 0TI 6Tav n pia JeTaBAnTh au&avel, au&avel kai n
aAAn.

©a npénel NAVTWG va TovIoTel OTI 0 GUVTEAECTNG Pearson xpnoigonolsital
MOvo O0Tav Ta dedopeva akoAouBouv TNV Kavovikn katavoun. Av dev akoAouBouv
TNV KAVOVIKI KaTtavoun, unoAoyiloupde Tov OUVTEAEOTR Spearman, p, rnou
-1 €wg 1, OTIG MN

eniong naipvel TIWEG oTo didoTnua anod aAAa avAkel

NApapeTPIKEG HEBODOUG.
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Mapadsiypa
Na eEsTaoBei av unapxel OUOXETION METAEU Twv peTaBAnTwy height kal body

mass Tou apxeiou osteological data.sav.

€ Avoiyoupe To apxeio osteological data.sav kal eAéyxoupe Tnv KavovikdTnTa
Twv OelyNaTwV. Oa npenel €dw va TOVIOOUHUE OTI NOn £xOupe €EeTACEl TN
hMeTaBANnTn height ka1 dianioTwoape 0TI akoAouBei TNV Kavovikn katavoun. To idio
IoXUEl Kal yia Tn PeTaBAnTh body mass. Eneidny autog o €Aeyxog eival 1diaiTepa
anAd¢ MnopoUpe va Tov enavaAdPfoupe kal €dw. [Mnyaivoupe Analyze —
Descriptive Statistics — Explore, oto napabupo diaAdyou €10AYOUNE Kal TIG dUO
MeTaBANnTEG, height kal body mass, oTto nAagicio Dependent List kal KAVOUUE KAIK
OTO Koupni Plots. ZTo nAaioio OlaAOyou nou eu@avileTal KAVOUPE KAIK OTnV
enihoyn None oto naveA Twv Boxplots, anevepyonoloUWe TNV niAoyn Stem-and-
leaf oTto naveA Descriptive kal eniAéyoupe povo 1o Normality plots with tests. And
TOov nivaka Twv anoTteAeopaTtwyv, Mivakag 7.8, napatnpoupe OTI npayuarti ol

METABANTEG akoAoUBOUV TNV KAVOVIKN KATavoun.

Mivakag 7.8. AnNoTeA&éouaTa eAEYXOU KAVOVIKOTNTAG

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
height ,098 48 ,200° ,963 48 ,134
body mass ,116 48 111 ,965 48 ,167

a. Lilliefors Significance Correction
*. This is a lower bound of the true significance.

Enopévwg pnopoUPe va XpnOIYOMNOINOOUKE TOV OUVTEAEOTH Pearson kal
NPoOPAvVWC TOV CUVTEAEOTN Spearman nou Ogv UNOKEITAl O MNEPIOPIOHOUG. =TN
ouvexela akoAouBoupe Tn Odiadikacia Analyze — Correlate — Bivariate. 310
napdbupo nou avoiyel PHETAPEPOUNE TIGC PeTaBANTEC height kal body mass oTo
nAaiolo Variables kai eniAéyoupe oto Correlation Coefficients Ta kpitripia Pearson
kal Spearman. Eniong emAéyoupe (av Oev cival default) kair To Flag significant

correlations. Mg Tnv niAoyr auTr To Npdypauua 6a Pag evnuUeEPWVEl Kal yia To
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€Ninedo onUAvTIKOTNTAG TWV AMOTEAEOUATWV. Me kAIK oTo OK naipvoupe Tov
Mivaka 7.9. BAEnoupe OTI undpyxel BETIK CUOXETION TwWV UETABANTWV Kal JAAioTa
uwnAn ouoxeTion (r = 0,863 kai p = 0,878).

Nivakag 7.9. ANoTeAECUATA CUOXETIONC ME TOV OUVTEAEDTN Pearson (endvw) kai

Spearman (KAaTw)

Correlations

height [ body mass
height Pearson Correlation 1 863"
Sig. (2-tailed) ,000
N 50 48
body mass Pearson Correlation 863" 1
Sig. (2-tailed) 000
N 48 48

**. Correlation is significant at the 0.01 level (2-tailed).

Correlations

height | body mass
Spearman's  height Correlation Coefficient 1,000 878"
rho Sig. (2-tailed) . ,000
N 50 48
body mass Correlation Coefficient 878" 1,000

Sig. (2-tailed) ,000].
N 48 48

**_ Correlation is significant at the 0.01 level (2-tailed).

7.2.2. MEPIKH ZYZXETIZH (Partial correlation)

H pepikn ouoxetion (Partial correlation) xpnoipgonoisital NpokeIJEVOU va
e€eTaooupe TNV aAAnAegnidpacn dU0 PETABANTWYV, EV® OUYXPOVWG EAEYXOUUE TNV
enidpaon piag TpiTNG MeTaABANTAG. Mo ouykekpiyeva, e&etaloupe av  duo
METABANTEG ouoxeTiCovtal O0Ttav n enidpaon piag TpiTnGg METABANTAG Bewpeital
otabepry. O1 PeTaBANTECG pNopei va sival ouvexeic, kartnyopikes (dichotomous),
Onw¢ yia napdadeiyya 1o QUAO (AvTpag-yuvaika), | ouvduaopoC CUVEXWV KAl

KATNYOPIKWV.
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MNapadsiypa

& ouykpOTNUa dwpaTiwv PwuAikAC €noXnC KATaypapnkav HETAEU Twv
GA®V TO guBadov Twv dwpaTiov (o Mm?) kal 0 apiOudc TwV dIAPOPETIK®V TUNWYV
AiBwv nou xpnoigonomdnkav orta daneda kal ot yepioparta. Ta dedopeva Tng
Kataypa@ng divovTal oto IxAKa 7.4, 6nou n PeTaBAnTn area napexel To eUpadov
KGOe dwuatiou, n peTaBAnTh fill ekppalel To NANBOC Twv JIAPOPETIKWY TUNWV
AiBwv oTa yepiopaTa kai n floor To NARBoc Twv AiBwv oTa daneda. Na eEsTacBei n

OUoXETION META&U Twv peTaBAnTwyv fill kail floor.

F =
::J partial correlation data.sav [DataSet0] - IBM SPSS Statistics Data Editor l. = | =) -EE_I
File  Edit Wew Data Transform Analze DirectMarketing  Graphs  Utilities  Add-ons Window  Help
e O ™ e oy [ = j E= oy D
e [ v w éﬁgizgg 8 %y =S g
' il visible: 3 of 3 Variables
| area fill floar [ var war ' var [ war - vl
| 1 _ 17 27 22 =
T 7 15 7
_ 3 _ 12 25 11
_ 4 | 18 20 20
| 5 | 22 12
[ & ]
_ 7 _ 23 12
_ B8 | 11 4
| 9 | 10 21 12
10 ' 5 22 5
11 _
12 ' I~
L [} ]
Data View | Watiahle View
IBM SPSS Statistics Processor is ready| |

ZXAHa 7.4. Acdopéva napadeiypuaTogs yia JEPIKN GUOXETION

€ Av kavoupe Tn ypaikn napaotaon fill - floor, napatnpoUue 0TI UNApXEl Pia
BETIKN OUOXETION avdapeoa o€ auTeG TIC OUO MeTaBANTEC (ZxNua 7.5). 'Opwg n
OUVOAIKN €nipaveia kabe dwuaTtiou avapeveral va nailel poOAo 0Tn OUCXETION
auTr, 0edopévou OTI dWHATIA PE PEYAAN enmipavela Ba €xouv PeyaAUuTepo NARBOG
JIaQOpPETIKWYV TUNWV AiBwv. Ma va Odoupe Tnv enidpacn TnG €mM@PAveEIAG TWV
dwpaTiov (area) otnv cuoxeTion Twv peTtaBAnTwv fill kar floor epyaldpaote wg

€&NG.
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2571y = 0.679x - 1.6769
R2 = 0.6302 o
20 - .
15 -
|
8
2 10
5 -
0 T T T T 1
5 10 15 20 25 30
fill

ZXAHa 7.5. Aidypappa peraBoAng Tng petaBAnTnG floor pe Tn petaBAnTn fill

A@oU diaTta&oupe Ta dedopéva aTo PUAO Tou SPSS dnwc @aiveral oTo ZXNKa
7.4, akolouBoUue Tnv nopeia: Analyze — Correlate — Partial. 210 napabupo
dlaAoyou nou ep@aviletal peta@epoupe TIG peTaBAnTeG fill kar floor oTo nAaioio
Variables kair Tn peTraBAnTtn area orto nAaioio Controlling for, 6nw¢ @aiverar oTo
IXAMa 7.6. ZTn OUVEXEIAd KAVOUNE KAIK OTO KOUMNi Options kAl EVEPYOMOIOUKE TNV
enihoyn Zero-order correlations, 6nw¢ @aiveralr oto =xnua 7.7. H gmAoyn autn
Ba pag Owoel OTA ANOTEAECHATA TOV OUVTEAEQTH OUOXETIONG OAWV TwV
METABANTWV Xwpic EAeyxo TNG enidpaong Tng TpiTnG PeTaBANTNG. AnAadn, oTov
nivaka anoTteAeopatwyv 6Oa napoucialovTtal, €KTOC and Tnv enidpacn TNG
METABANTNG area oTOV OUVTEAEOTH CUOXETIONG TwV PeTaBAnTwv fill kal area, kai o
OUVTEAEOTNG Pearson yia OAEG TIC anA&g ouoxeTioelg Twv petaBAnTwv fill - floor,
fill - area kai floor - area.

Me kAIk oTo OK naipvoupe Ta anoTteAeéopata Tou Mlivaka 7.10, o onoiog
XwpileTal o€ dUO TUNMUATA. 2TO €NAVW TUANA EXOUME TA ANOTEAEOHATA TWV ANAWV
OUOXETIOEWV OAWV TwV HeTaBAnNTwv avda dUo kal oTo KATw TNV €nidpaocn Tng

METABANTNG area oTn ouoxeTion Twv PeTaBAnTwv fill kal floor.



109

= e |
"QJ Partial Correlations o

&b fill

W | @b floor Bootstrap...

Cantrolling for:

&5 area

Test of Significance

@ Two-tailed © One-tailed

[+ Display actual significance level

[ O ][Easte ][Eeset ][Cancel][ Help ]

ZxAHa 7.6. Napabupo dialdyou yia Partial correlations

= =
ﬁ Partial Correlations: Opticns Iﬁ

Statistics

[] Means and standard deviations

[ iZero-order correlations

Missing WValues

@ Exclude cases listwise
© Exclude cases pairwise

[Cnntinue][ Zancel ][ Help ]

L =1

ZxnHa 7.7. NMapabupo diaAdyou Options

Ta anoteAéopata Oe€ixVouv oOnNPavTikn O€TIKR OUOXETION aVvAPECa OTIG
neTaBAnTEG fill kal floor (r=0.758 kal p=0.011) kabwg eniong kar avaueoa orig fill
- area (r=0.809 kai p=0.005) kai floor - area (r=0.929 kai p=0). H cuoxeTion
avauyeoa otig uetapAnteg fill kar floor 6tav n €nidpacn TnG enipavelag Twv
dwuaTiwv dev eAEyXeTal divETAl ENONTIKA OTO ZxNnua 7.5.

QoTtdoo, OTav n €nidpacn TNG em@aveiag eAEyxeTal, OnAadn oTav

e€eTaloupe TN ouoxeTion Twv petaBAnTwv fill kal floor kpaTtwvTag orabepry TN
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METABANTN area, TOTE 0 OUVTEAECTNC CUOXETIONG ouaIaoTika pndevileTal (r=0.032)
Kal eninA&ov n TIYR auTth nauvel va €ival oTaTioTika onuavTikn (p=0.934). AnAadn
oTav AdupBavoupe unown To €PBaddv Twv dwuaTiwv, napartnpouue OTI Ol

pneTapBAnTéc fill kar floor natouv va ocuoxeTidovTal.

Mivakag 7.10. AnoTteAéopaTa Twv zero-order kal partial correlations

Correlations

Control Variables fill floor area
-none-? fill Correlation 1,000 ,758 ,809
Significance (2-tailed) ,011 ,005
df 0 8 8
floor Correlation ,758 1,000 ,929
Significance (2-tailed) ,011 ,000
df 8 0 8
area Correlation ,809 ,929 1,000
Significance (2-tailed) ,005 ,000
df 8 8 0
area fill Correlation 1,000 ,032
Significance (2-tailed) ,934
df 0 7
floor Correlation ,032 1,000
Significance (2-tailed) ,934
df 7 0

a. Cells contain zero-order (Pearson) correlations.
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8. ANAAYZH NOAARN
METABAHTQN

8.1 FENIKA

Juxva oucowpeUoUpe NANBwpa dedopevwy Kal BEAOUNE va €PEUVACOUNE av
uUnapxouv opadec delydaTwV PE NApOPoles 1010TNTEG, Kal MOIEC €ival auTeg. lMa
napadeiypa, BEAoUNE va dOUNE KATA NOCO UMAPXEl OTATIOTIKA onuavTikn diagopad
avaPeoa oTa KepaAuika ayyeia and TIc B€osic MaAiGuneAda kar Makpuylahog
XPNOIMONOIWOVTAC WG HETABANTEC OUYXPOVWC TO UWOC TWV ayYeEiwv, TO NAATOG, TN
OIQUETPO TOU OTOMIOU, TN JIAMETPO TNG BAONG KAl AAAEC J1ACTACEIC. 2TO EPWTNMA
auté anavtnon npoonabesi va Owoel n AvdaAuon MoAAwv MetaBAnTwv
(Multivariate Analysis).

Anod TIC avaAuoeic noAAwv peTaBAnTov €dw Oa e€sTdooupe TIC HeBOdOUC: a)
Avaiuon Kupiwv Zuviotwowv (Principal Component Analysis - PCA), B) AvaAuon
o€ Opdadeg (Cluster Analysis — CA), y) AiaxwpioTikry AvaAuon (Discriminant
Analysis - DA) kai 8) AvaAuon Aiacnopag MoAAwv MetapAntwv (Multivariate
Analysis of Variance - MANOVA).

MNa Tnv epappoyn Twv PeBodwv PCA kar CA dev anaiteital kapia napadoxn
OXETIKA PE TN MOPOPN TWV NANBUOHIAKWY KATAVOPWV TwV Oedopevwy. AVTIOETa, n
epappoyn Twv peBOOdwv DA kai MANOVA npolUnoBeTel TOuAdxioTov Tnv

KAvoVvIKOTNTA TWV JEIYNATWV.

8.2 ANAAYZH KYPIQN YNIZTQZQN - PRINCIPAL COMPONENT
ANALYSIS (PCA)

MNa va Pnopecoule va €EeTACOUNE av o’ €vav nivaka JedONEVWY UNAPXOoUV
opadec opocidwv Ocdopevwyv (clusters) Ba npénel va €EAATTWOOUHE TIG
d1a0TAoEIG TOU nivaka oe dUo 1 TpelG. MoIoTIKA yia va TO NETUXOUME auTO
pEpvoupe €vav afova (dia ypapun) HECa and Ta onueia TNG ypAQIKNG

napdoTaong kal Kata MAKOG TNG MeyaAUuTepng diaomopdc Twv OnNEiwv  Kal
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npoBdaAoupe Ta onueia auta navw otov aova. O a&ovag ovopaletal PC1 ) npwTn
KUpla ouvioTwod. AkoAoUBwC pepvoupe €va deUTepo a&ova, Tov PC2, nou eival
KaBeTog oTtov PC1 kal Tov NEPIOTPEPOUNE, navTa kabeta otov PC1, €101 WOTE Kal
auTocg va €ival Kata HPNKOG TNC MEYaAUTEPNC d1aoNopdc TwV CNMEIWV WG NPoc TN
dleuBuvon Tou. O1 dUo autoi a&oveg opilouv €va eninedo. =To €ninedo auTo
npoBdaAoupe 6Aa Ta onueia. ZuvexiCoupe Pe Tov idI0 TPOMO PEXP! va KAaTaAnEoupue

hE apkeTad PCs woTe va €EnynBei 6An n diacnopd Tou deiyuaToc.

Napadeiyya

3TIC 6 nNpwTeG OTAAEG Tou nivaka Tou 2Zxnuatog 8.1 divovrar Ta
anoTeA&éopaTa TngG XNHIKNG avaAuong idwAiwv idiac xpovoAoyiag nou Bpednkav
o€ TpeIC dIapopeTIKEC nepioxec A, B, C. Na €Eaxbolv oupunepAoPaTa OXETIKA ME

TNV NPOEAEUCN TWV EIDWAIWV.

rs‘g-.;g PCA-MANDOVA sav [DataSetl] - IBM SPSS Statistics Data Editor | B B
File Edit ¥iew Data Transform Analze DirectMarketing Graphs Ulilities Add-ons  Window Help
[ i [Wisikle: 6 of 6 Variables

| area Al Fe _. Mg _' Si Ca war .

L 1 a 7.1 7.2 12 12,0 50 =
2 A 78 B8 B 100 52
3 A 80 70 1.1 115 58
4 A 79 7.4 10 103 5.2
5§ A 82 56 10 119 50
65 |B B2 87 12 125 B2
7 |B 69 7.1 B 130 538
g |B 55 74 5 15 B9
s B 72 57 a 115 B2
10 |B B5 52 4 128 67
1 |B 69 B8 5 12,1 70
2 c 7.1 70 1.1 10,0 5.2
13 |c 75 65 15 11,1 58
4 |c B6 B2 12 110 55
B |c 8.2 B7 9 103 B0

15 |c 8.0 7.1 10 109 B.1 |

= - : _—

Zxnpa 8.1. AnoTteAeopaTa TnG XNUIKNG ouoTtaong o€ Al, Fe, Mg, Si, Ca €1dwAinv
and TIc neploxeg A, B, C o pUAAO epyaciac Tou SPSS

€& AkoAoubBouUpue Tnv nopeia Analyze — Dimension Reduction — Factor kal oTo

napabupo nou avoiyel €l0ayoule TIG PeTaBANTEG Al, Fe, Mg, Si, Ca oTto nAaioio
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Variables. >1o Rotation eniAéyoupe w¢ PHEBODO NEPIOCTPOPNG TNV Varimax kal oTo
Extraction emA&youpe w¢ pEBodo TNV Principal Components, To Correlation Matrix
kKal To Eigenvalues over 1 yia va NApPOUPE HOVO TOUG AEOVEC MOU €XOUV TIUEG
MEYaAAUTEPEC anod 1 kAl Nou CUVENWC €ival ol Nio onuavTikoi. TEAoG, and To Scores
EMNIAEYOUNE TO Save as variables. Me auTn Tnv emAoyn ol TIeC Twv PC1, PC2
anoBbnkevovTal oTo PUAAO epyaaciag he TiTAoug FAC1_1, FAC2_1. Mg kAIk oTo OK
dnuioupyouvTal auTopaTta ortov SPSS Data Editor o1 otiAeg FAC1_1, FAC2_1 ol
onoiec nepIAauBAvouV TIG TINEG TwV a&ovwv PC1 kal PC2.

MNa va doUpe ypa®ika Ta anoTteAéouata akoAouBoUpe Tn diadikacia Graphs
— Legacy Dialogs — Scatter/Dot kal 0To NpwWTO NAPABUPO NOU aAVOiYEl ENIAEYOUNE
Simple Scatter kai ouvexi(louge e KAIK oTo Define. 1o Vvéo napdabupo
METAa@EPOUPE TN YeTaBANT REGR factor score 1 oTo nAdioio X Axis, Tn METABANTN
REGR factor score 2 oto Y Axis kal Tn peraBAnTn Area oto Set Markers by. Mg
autov Tov TpOno n kabe nepioxn, A, B, C, 6a £xel d1aPopeTIKO oUPBOAO. Me KAIK

oto OK naipvoupe (META and kKaTtaAAnAn pop@onoinon) To xnua 8.2.

52—
- Area
Fess
L ]
ec
1 of .
A e
'S
P
U 07 A
¥ AL
e E
'Y
_1— .
L
®
_2—‘
T T T T T I
= -1 0 1 2 3
PCA1

ZxnHa 8.2. Aiaypaupa anoteheopatwyv (PC1 vs. PC2)

MNMapatnpoUpe OTI Ta onueia Tng neploxng B oxnuarifouv pia &Exwplomn
opada (cluster), evw Ta onueia Twv nepioxwv A kal C padi pia aAiAn opada.
Meaveg epunveieg €ival 0TI n NNy apyiAou nou xpnoigonolouoav ol KATOIKO! TNG
neploxng B ATav diagopeTikn and authn Twv nepioxwv A kal C kal eninA&ov ol

KATolkol TNG B Oev eixav avraAAayEg PE TOUG KATOIKOUG Twv neploxwv A kal C,
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TOUAAXIOTOV WG NPog Ta €iIdwAId. X' 0TI apopd TOUG KATOIKOUG TWV MEPIOXWV A Kal

C ) gixav koivA nnyn apyilou r avraAAayécg peTa&u Touc.

MapatApnon 1. Avaloya pe 10 nNpoOBAnua eivar duvartov va dnuioupynbouv
nepIoooTEPEG anod dUo oTAAEC aTo PpUAAO epyaaciag, FAC1_1, FAC2_1, FAC3_1, ...

MapatApnon 2. Av oTo JIdypapua anoTeAEONATwV Ogv EEXwPIiooOUV OPADEC
(clusters) Ookipaloupe OIAPOPETIKEG MEBOOOUC neploTpoPnG. AnAadn Eava-
epappoloupe Tn HEBODO kal and To Rotation emAEyoupe 1 Oev €NIAEYOUME Kapid
nEBOoOO nepioTpo®Pnc (None) n OdokINaloupe TIGC AAAeC peBOdoug, Quartimax,

Equamax, Promax.

8.3 ANAAYZH ZE OMAAEZ - CLUSTER ANALYSIS (CA)

H avaAuon oe ouddec nepiAapfavel pebodouc nou diaxwpifouv Ta deiypaTa
oc opadeg (clusters) pe napopoleg 1010TNTEG. H dnuioupyia Twv opadwv PNopei
va yiveTal ye Tpono d1adoxIko evwvovTag oTnv opada €va dciypa kabe @opd n He
MN O1adoxIkd TPOmno eAEyxovTag nNoAAd Ociypata Tautoxpova. Oi1 péBodol nou
avnkouv oTnv npwTn KaTtnyopia ovopalovtar IEpapxIiKEG, &vw AUTEG TNG
0eUTEPNG KaTnyopiag ovopalovral Mn 1IEPAPXIKEG.

MNapadsiypa
270 ZxNua 8.3 divovTal ol TIHEG 7 JEIKTWV MOU XapakTnpilouv To oxnUa Twv
Kpaviwv nevTe npoioTopikwv nAnBuopwv. Me Bacn auTtov Tov nivaka vd

eAeyxBouv mBbaveg ouyyeveleg HETAEU TwV NANBUCHWV.
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-
@ Hierarchical cluster.sav [DataSet3] - [BM SPSS Statistics Data Editar = | =
e
By ‘@ B A
. I [Wisible: B 078 Variables
[ Population | D1 | b2 | o3 | o4 | b5 | oe [ ot | wa |
| 99 10 30 40 100 550 15,0 <
= 95 12 34 35 10 56,0 140
] _III L2 1.1 32 3B 1058 58,0 16,0
4 | v 96 o) 3.1 42 98 570 13,0 i
5 v 10,1 3 33 35 10 580 180
B |
7 | b
T —— ]
DataView | Variable View
[Infarmation area ~[IEM SPSE Statistics Pracessaris ready| | | |

Zxnpa 8.3 Mivakag dedopevwy

&  AkoAoubBoUue Tnv nopeia Analyze — Classify — Hierarchical Cluster ka1 oTo
napddupo nou avoiyel PETAPEPOUPE OAEG TIC MeTaBANTEC D1 — D7 oTo nAagiolo
Variable(s). Me kAIk aTo Plots eniAéyoupde To Dendogram kal OAOKANPWVOUME HE
KAIK oTo Continue kai oto OK. To 0evOpOypaupa nou naipvoupe JiveTal OTo
>xnua 8.4.

Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine

a 3 10 13 20 23
1 1 1 1 1

[

ZxnHa 8.4. Aevdpoypappua nAnbuopwyv
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And To OevOpOypaupa napatnpoUue OTI ol MAnBuopoi Pe BAon Ta Kpaviaka
0edopEva Pnopouv va XwploTouv o dUo opadeg: O1 nAnBuopoi III kar V €xouv
oTevn ouyyevela, evw ol I, II kai IV oxnuatidouv pia deuTepn ouada. =Tnv ouada

auTtn ol I pye Toug II @aiveral va oxnuaTidouv pia unoopada.

Mapadsiypa

>T0 ZxNnua 8.5 JdivovTal TECOEPEIC XAPAKTNPIOTIKOI OEIKTEC TwV OOVTIWV
eVNAIK@WV avOpwV Kal YUvaikwv. OewpnoTe OTI N NpwTn OTAAN Yag €ival ayvwaorn,
onAadn Odev yvwpilouhe nola OcsiyhgaTta e€ival avOpwv Kal noia Yyuvaikwv.
M'vwpifouhe OPwe OTI ano Ta d€iyyadTa auTd n nepinTwaon 3 €ival XapakTnpIoTiKnA
Twv avdpwv kal n 12 Twv yuvaikwv. Me Baocn autn Tnv nAnpo@opia va

EKTINNOEI noila Jeiypara gival avdpika KAl Noia yuvdikeid.

() K-means clustersay [DataSet2] - 1BM SPSS Statistics Data Editor (e
File Edit Views Data Transform Analyze Direct Marketing Graphs Utilities  Add-ons  Window  Help
H S
' visibile; 5 of & Variables
| osee | B [ own | oo [ o2 | v [
| 1 ‘male 7.10 7.20 120 12,00 =
2 make 7,80 5,80 50 10,00
3 male 8,00 7,00 110 11,50
4 make 7.90 740 1,00 10,30
5 male 5,20 5,50 1,00 11,90
6 male 820 B 70 120 10,80
7 male 8.30 7.10 a0 10,80
g male 850 740 0 11,00
9 female 770 5,70 20 10,20
10 female 720 580 A0 10,50
11| female 7.30 6,80 70 10,90
12 female 7.10 5,00 10 10,00
13 female 590 6,50 50 11,10
14 female 6,60 5.20 20 11,00
15 | female 650 670 0 10,30
1B female 520 5,00 a0 10,90
= -
L [¥]

Zxnpa 8.5. Tiuég deikTwv (BL, MD, D1, D2) dovTiwv evAAIK@WYV avOpwyV Kal

YUVAIKWV o€ QUAAO gpyaaciag Tou SPSS
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¢ >T0 SPSS TO npoBAnua auto Auvetal e Tn YEBodo K-Means Cluster. MpwTa
OMWC KAVOUUE TIGC €ENC EVEPYEIEG: ZTNV EKTN OTAAN ypda®oupe Tov TiTAO Initial kal
TN OUMAANPWVOUME Pe 0. TN ypadupn 3 To uNdEv To kKavoupe 1 kal otn 12 70 0
yiveTal 2, €pdooV AQUTEC Ol NEPINTWOEIC €ival XAPAKTNPIOTIKEC TWV aAvOpwV Kal
YUVAIK®WV, avTioTolXd. TN OUVEXEld akoAouBoUpe Tnv nopeia Analyze — Classify
— K-Means Cluster kal oTo napabupo Mou avoiyel JETAPEPOUNE TIGC METABANTEC
BL, MD, D1 kai D2 oTo nAgiolo Variables evwy Tn peraBAnTn Initial oto Label
Cases by. Kavoupe KAk oTO Save kal eniAéyouue Cluster membership.
OAokAnpwvoupe Pe kAIk oTo Continue kal oto OK. Ta anoTeAéouaTta TnG HeBodou
divovTal og pia véa oTAAN NMou NpPooTiBeTAl OTO APXIKO QUAAO €pyaciac HeE TiTAO
QCL_1. Ztn otAAn auth pe 1 dnAwvovtal Ta avdpika desiypata kar pge 2 Ta
yUvaikeia, €pooov auTouc Toug apiBuouc xpnoigonoimoauye orn otnAn Initial yia

va Eexwpiooupe Ta avdpika ano Ta yuvaikeia deiypaTta (xnua 8.6).

r:',.'_-'i_. *K-means cluster.zav [Datatet2] - IBM SPSS Statistics Data Editor I. = | =) ﬁ,l‘
File  Edit Wiew Data Transform  Analyze DirectMarketing  Graphs  Utilities  Add-ons = Window  Help
Fle M e~ B0 0 5 B0 9
21 i |wisible: 7 af 7 variables

 sex BL [ Mo | D1 D2 [ intitil | gcLt | ver [ v

L1 male 710 720 120 12,00 0 1 =
2 male 780 B A0 50 10,00 0 2
3 male 00 70 1,10 11,50 1 1
4 male 790 740 100 10,30 0 1
5 male 520 B0 100 11,90 0 1
B male 8.20 6,70 1,20 10,80 0 1
7 male 830 7.0 0 10,50 0 1
8 male 850 740 50 11,00 0 1
8 female 7,70 5,70 20 10,20 0 2
10 female 7.20 5,80 40 10,50 0 2
1 |female 7.30 5,80 70 10,90 0 1

12 |female 710 600 10 10,00 2 2

13 female 6,90 660 50 11,10 0 2

14 |fernale E60 620 20 11,00 0 2

15 |female 650  B70 50 10,30 0 2

18 |ferale §20 600 30 10,90 0 2

7 I~
| — [H]

ZxAHa 8.6. ®UAAO dedopévwy Pe NpoaBnikn TNG HeTaBANTAC Initial kai
anoTeAEopaTa KaTatagng
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8.4. AIAXQPIZTIKH ANAAYZH - DISCRIMINANT ANALYSIS

H AiaxwpioTikny AvdaAuon (discriminant analysis) €ival yia oTaTioTikn HEB0d0G
Nou MPacg €MITPENEl va BpoUNE O Mold KATNyopid AVAKOUV €va N NeEPICOOTEPA
deiypyaTta Pe Tnv npolnoBson OTI undpxouv Kal gival YVwoTEG OUO 1 NEPICOOTEPEG
KATNyopieg oTIC onoieg pnopoUv va avnkouv auTtd. Anapaitntn npolnoBeon yia
TNV €pappoyn TnG HeBOdou cival Ta Oedopeva va akoAouBouUv TNV KaAvovikn

KaTavoun.

MNapadsiypa

>tov Mivaka 8.1 divovrtal ol dsikteg BL kal MD Twv dovTiwv eVNAIKWV
avdpwv kal yuvaikwv. Na npoodiopioete av Ta deiyuarta (BL, MD) = (8, 6.7),
(7.5, 6.7), (7, 6.5) aviikouv oc avdpa f O€ yuvaika.

Nivakag 8.1. Tipeg Twv deikTwVv BL kal MD Twv dovTIOV EVAAIKWV

avopwvV Kdl YUvaikwv

Sex BL MD Sex BL MD
Male 7.9 6.4 Female 7.7 6.2
Male 7.4 6.6 Female 7.7 6.6
Male 7.2 6.7 Female 7.7 6.7
Male 7.1 7.2 Female 7.5 6.5
Male 7.8 6.8 Female 7.2 5.8
Male 8.1 6.9 Female 7.2 6.2
Male 8.1 7 Female 7.3 6.8
Male 8 7 Female 7.1 5.8
Male 8 7.1 Female 7.1 6.7
Male 7.9 7.4 Female 7 6.4
Male 8.2 6.6 Female 6.9 6.6
Male 8.2 6.7 Female 6.6 6.2
Male 8.3 7.1 Female 6.5 6.7
Male 8.5 7.3 Female 6.2 6
Male 8.5 7.4 Female 6.2 6.1
Male 8.6 7.6

Male 8.8 7.1
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€ [1a va NpoXwpnOOUNE OTNV €EETAON TwV JEIYNATWY NPENEl va EQPAPHUOCOUNE
discriminant analysis. Tla To okono auTo PeTaPEPoUpE Ta dedopéva oTo SPSS oe
TPEIC OTAAEG, ONWC aiveTal oTto ZxNua 8.7. Mpoooxn, Ta ayvworta Ociyuarta
TonoBeTouvTal 01O TEAOC TwV oTnAwv BL kai MD. AkoAoUBwG dnUIOUPYOUNE HId
véa oTnAn pe ovopa Group, TNG onoiac n PeTaBAnTn naipvel TIG TIWEC 1 oTav

avTioToixei o male, 2 os female kal 3 oTa ayvwoTa deiyuara.

r'{& Discriminant analysis.sav [DataSetd] - IBM SPS5 Statistics Data Editor l == &J
File  Edit “iew Data Transform Anabze Direct Marketing Graphs  Utilities  Add-ons  Window  Help
=H & e L k] B2 S [
1 ; isible: 4 of 4 Variables

sex BL _:' mD grnup_______.' war var I owar

1B Male 86 76 1,00 =3
17 |Male 2.8 7.1 1,00
18 |Female 77 B2 2,00
19 |Female 77 B6 2,00
20 |Female 77 B7 2,00
21 |Female 75 BS 2,00
22 |Female 72 58 2,00
23 |Female 7.2 5.2 2,00
24 |Female 73 B8 2,00
25 |Female 7.1 58 2,00
26 |Female 7.1 B.7 2,00
27 |Female 70 B.4 2,00
28 |Female 63 B6 2,00
29 |Female B6 B2 200
30 |Female 6.5 67 2,00
31 |Female 6.2 B0 2,00
32 |Female 5.2 51 2,00
33| 8,0 B7 3,00
2 75 B7 3,00
B | 7.0 BS 3,00

% | =

[C—— [

ZxAMa 8.7. Tunua Tou nivaka dedouevwy oTo SPSS

2710 SPSS akoAouBoupe Twpa Tnv nopeia Analyze — Classify — Discriminant
Kal oTo nNapddupo Mou avoiyel PHETAPEPOUME TIGC HETABANTEC BL, MD oTo nAaioio

Independent kai Tn PgeTaBAnT Group oto Grouping Variable. Mg kAik oto Define
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Range gloayoupe aTto Minimum Tnv TIKA 1 ka1l oto Maximum Tnv Tign 2 (ox1 TNV
3). Kdavoupe kAik oTto Continue kal oTto Save eniAéyouue Predicted group
membership «kair Probabilities of group membership. Eniong, oto Classify
eMNIAEYOUNE TO Summary table kar oAokAnpwVvoupe Pe KAIK aTo Continue kai oTo
OK.

And TougG nivakec nou naipvoupe evdla@epov napouaialel o Classification
Results (Mivakag 8.2). Eniong, To npoypauua oto QUAAO gpyaciac OnUIOUPYEI
TPEIC VEEC OTAAEC e TiTAoug Dis_1, Dis1_1 kai Dis2_1 (ZxAua 8.8).

Nivakag 8.2. AnoteAéopara avaiuong

Classification Results?

Predicted Group
Membership
group 1,00 2,00 Total
Original Count 1,00 14 3 17
2,00 2 13 15
Ungrouped 1 2 3
cases
% 1,00 82,4 17,6 100,0
2,00 13,3 86,7 100,0
Ungrouped 33,3 66,7 100,0
cases

a. 84.4% of original grouped cases correctly classified.

>Tov Mivaka 8.2 aioAoyeital av npayuaTi Ta apxika dedouéva oxnuaTtidouv
dUo JlakpITEC kKaTnyopiec. Mapatnpoupe OTI and Toug 17 avdpec To NpOypPaAuMa
Eexwpilel Toug 14 kal ano TIG 15 yuvaikeg TIC 13. MNopoUUE ENOPEVWCS VA NOUME
OTI UNApPXEI €vag IKavonoinTIKOG dIaxXwpPIoHOG Twv dUO KATNyopIwV.

Anod TiIG oTAAeC, N Dis_1 pag divel TNV npoBAewn Tou NPoypANKaAToC yia Kabe
Ceuyog (BL, MD), evw OTIG €NOUEVEG OTAAEG €ival n ekTIHwPeVN nmbavoTnTa Mia
nepintTwon (Case) va civar avdpag (otnAn Disl_1) i yuvaika (otAAn Dis2_1). lNa
Ta ayvwoTa deiyuaTta €Xoupe Ta akdAouBa: To npwTo deiypa €ival ge nmibavorTnTta
0.82 = 82% avdpag, evw yia To OsUTEPO uNdApXel NARPNG aBepaidTnTa dedopuevou

OTI €ival avdpag pe mbavotnTa 49% kal yuvaika pe nibavotnta 51%. TEAog, TO
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TpiTo deiypa avnkel o€ yuvaika pe nibavotnta 91.9% =~ 92% (=xnua 8.8).

rt—} *Discriminant analysis.sav [DataSetd] - IBM SPSS Statistics Data Editor l:' | = é]
File  Edit Miew Data Transform Anahze Direct Marketing Graphs  Ltlities  Add-ons  Window  Help
e e T
SHEe [ e~ BL 88 & BoOE
! il lvisible: 7 of 7 variables
| sex | BL | MDD | growp | Dis1 | Dist1 |
1B [ Male 86 76 1,00 1,00 99919 =
17 | Male 8.8 7.1 1,00 1,00 99654
18 |Female 77 B2 2,00 2,00 18299
19 |Female 77 B6 2,00 1,00 54161
20 |Female 77 67 2,00 1,00 54166
21 |Female 75 BS 2,00 200 29513
22 |Female 7.2 58 2,00 2,00 noaa0
23 |Female 72 B2 2,00 2,00 04523
24 |Female 73 B8 2,00 200 43920
25 |Female 7.1 58 2,00 200 00854
26 |Female 7.1 B7 2,00 2,00 21723
27 |Female 7.0 5.4 2,00 2,00 08522
28 |Female £J B6 2,00 200 08353
29 |Female B5 B2 2,00 200 00729
30 |Female B.5 B7 2,00 2,00 04128
31 |Female 5.2 5,0 2,00 2,00 00092
32 |Female B2 B.1 2,00 200 00140
3B | 8,0 57 3,00 1,00 81975
= 75 57 3,00 2,00 49030
® | 7.0 65 3,00 2,00 08138
36 =
P ———————— W

ZxnHa 8.8. MpoBAswn PUAOU AYyVWOTWV OEIYUATWV

8.5 ANAAYZH AIAZIMOPAZ NOAAQN METABAHTQN
— MULTIVARIATE ANALYSIS OF VARIANCE (MANOVA)

Me Tn MovonapayovTikh avaAuon oJdlacnopdc €EeTAloUPe av  undpxouv
OTATIOTIKA ONMAVTIKEG JIAPOPEC PETAEU TWV PMECWV TIHWV TPIWV N NEPICOOTEPWV
deiyyatwy. H avaiuon diaocnopdc noAAwv petaBAntwv (MANOVA) enekTeivel auTn
Tn duvaTtoTnTa kal €€eTalel TNV UNApPE&nN OTATIOTIKA CNPAVTIKWV dIapopwV HETAEU
oMAdwv JeIyNATWV. QG ENEKTACN TNG MOVOMNAPAyovTIKAG avaAuong diacnopdg, n

epappoyn TN MANOVA npoUnoBETel TNV opoloyevela TnG diaonopdg Kal Tnv
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KAvoVvIKOTNTa TwV JEIYNATWV MNOU MNpEnel navra va €AEyxovTal, Onwc kKal oTnv
nepinTwon Tng ANOVA.

Qc napadeiyya e@appoync Oa  eEetdooupe av  UNAPXOUV  OTATIOTIKA
ONMAvTIKEC dIaPOpPEC METAEU Twv opddwv A, B, C Twv OsiyddTwV TOU ZXNMATOG
8.1. And Tn MHeAETn TOu napadeiypatog autoUu pe Tn MEBodo PCA €xoupe
dlanioTwoel OTI Ta Ociypata TnG opadag B diagoponoliolvral and autd Twv
opadwv A kar C nou oxnuaTtilouv pia evigia opdda. 'ETol €xel evOlapEPWV vda
doupe av autd To cupnEpaopa eniBeBaiwveral ge Tnv MANOVA.

MNa va epappdooupe TN MANOVA oTo SPSS O1cuBeTOUNE Ta JQ0MEVA ONWG
oto Zxnua 8.1 kal nnyaivoupe Analyze — General Linear Model — Multivariate.
>T0 napabupo nou avoiyel YeTaPEPOUNE TIC PMeTaBANTEC Al, Fe, Mg, Si, Ca oTo
nAaiolo Dependent Variables kai Tn YeTaBANTR area oTto Fixed Factor(s). Ano To
Options €nIAEYOUME va Yivel EAeyX0OC TNG Opoloyevelag TnG diaonopdg kavovTag
KAIK 0TO Homogeneity tests kal anod 1o Model smAéyoupue To Full Factorial kai
Toekapoupe 10 Include intercept in the model. And To Post Hoc pnopoupe va
eMNIAEEOUPE MOAAANAOUG €AEyxoug, AAAG auToi nepIAauBdavouv Kal €AEyXOUG
METAEU TwV METABANTWV KAl TWV ONAdWYV, 0dNywvTag o€ &vav JAAAov noAUNAoOKO
Nivaka anoTeAECHATWV.

'OTav OAOKANPWOOUME TIG EMIAOYEG KAl KAVOUME KAIK 0To OK, naipvoupe
apKeTOUC MIVAKEG ANOTEAEONATWY, ANO TOUC OMOioUC Ol ONUAvTIKOTEPOI €ival o
Mivakag 8.3, nivakag eA&yxou TNG OMOIOYEVEIAG TNG Olacnopdg ME TO KPITAHPIO
Levene, kai o Mivakag 8.4 nou Ocgixvel av undapxouv OTATIOTIKA ONMAVTIKEG

J1aPOopPEC HETAEU TWV HECWV TIHWV.

Mivakag 8.3. ‘EAcyxoc opoloyévelag diaonopdg

Levene's Test of Equality of Error Variances®

F df1 df2 Sig.
Al , 714 2 13 ,508
Fe ,071 2 13 ,932
Mg 1,656 2 13 ,229
Si 3,203 2 13 ,074
Ca 2,622 2 13 ,110

Tests the null hypothesis that the error variance of
the dependent variable is equal across groups.
a. Design: Intercept + area
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Nivakag 8.4. AnoteAéouata MANOVA

Multivariate Tests®

Effect Value F Hypothesis df Error df Sig.

Intercept  Pillai's Trace ,999 3228,486° 5,000 9,000 ,000
Wilks' Lambda ,001 3228,486° 5,000 9,000 ,000
Hotelling's Trace 1793,603 3228,486° 5,000 9,000 ,000
Roy's Largest Root 1793,603 3228,486° 5,000 9,000 ,000

area Pillai's Trace 1,377 4,425 10,000 20,000 ,002
Wilks' Lambda ,049 6,370° 10,000 18,000 ,000
Hotelling's Trace 10,825 8,660 10,000 16,000 ,000
Roy's Largest Root 9,942 19,885b 5,000 10,000 ,000

a. Exact statistic
b. The statistic is an upper bound on F that yields a lower bound on the significance level.
c. Design: Intercept + area

MNMapatnpoupe oTov NpwTo nivaka oTI Sig. > 0.05 yia OAeg TIg JETABANTEG Kal
OUVENWG UMApXel opoloyeveld TnG diaonopdc. Apa n npwTtn npolUnobeon vyia
epapgoyn TnG MeBOOou 1oxUel. H OelTepn npolndBeon, o €EAEYXOG TNG
KavovikoTnTag Twv OslyddTwyv Yivetal Je Ta kpitnpia Kolmogorov-Smirnov kai
Shapiro-Wilk ano6 Analyze — Descriptive Statistics — Explore kai Ogixvel OTI
nAnpeitar kar n npolnoéBson auTth. Enopévwg WNopoUde va €PApPOCOUHE TN
MEBODO Kal ouVENWCG Ta anoTteAéouarta Tou Mivaka 8.4 €ival €ykupa. ZTov nivaka
auTo nnyaivoupe OTO NAveA area OMou NaApaATnPOUME OTI OAOI 01 €AEyxOl Mou
xpnoidonolei To SPSS deixvouv Sig. < 0.05, dnAadry undapxouv OTATIOTIKA
oNMAavTIKEG OIaPOPECG NETAEU TWV OPAdwWV.

Na va OoUuhe WHeTA&U nolwv opadwv UNApXOUV auTEC o1 dlapopEG,
epappoloupe Tn pEBOdO oTa deiypata Twv opadwv A-B, B-C kair A-C, dnAadn
agaipoupe pia opada Odsiypdtwv Kkalr epapudloupe MANOVA ota unoAoina
deiypata. O1 Baocikoi nivakeg anoTeAeOPdTwV NOU Naipvoupe divovTal OTouG
Mivakec 8.5-8.7. MapatnpoUue 0TI, 0 NANPN OUMPWVIA PJE TA AMOTEAEOUATA TNG
PCA kal Tng CA, OTATIOTIKAG ONMAVTIKEG OlaPOPEC UNAPXOUV HWOVO METAEU TNG

opadag B kal Twv unoAoinwv oPadwv.
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Nivakag 8.5. MNMivakag anoteAeopatwv MANOVA yia TIG opadec A-B

Multivariate Tests®

Effect Value F Hy pothesis df Error df Sig.

Intercept  Pillai's Trace 1.000 | 2466.486° 5.000 5.000 .000
Wilks' Lambda .000 | 2466.486° 5.000 5.000 .000
Hotelling's Trace 2466.486 | 2466.486° 5.000 5.000 .000
Roy's Largest Root | 2466.486 | 2466.4862 5.000 5.000 .000

area Pillai's Trace .891 8.185°2 5.000 5.000 .019
Wilks' Lambda .109 8.1852 5.000 5.000 .019
Hotelling's Trace 8.185 8.1852 5.000 5.000 .019
Roy's Largest Root 8.185 8.185° 5.000 5.000 .019

a. Exact statistic

b. Design: Intercept+area

Nivakag 8.6. MNivakag anoteAeopatwv MANOVA yia Tig opadeg B-C

Multivariate Tests?

Effect Value F Hy pothesis df Error df Sig.

Intercept  Pillai's Trace 1.000 | 2543.306° 5.000 5.000 .000
Wilks' Lambda .000 | 2543.306° 5.000 5.000 .000
Hotelling's Trace 2543.306 | 2543.306° 5.000 5.000 .000
Roy's Largest Root | 2543.306 | 2543.3062 5.000 5.000 .000

Area Pillai's Trace .931 13.465°2 5.000 5.000 .006
Wilks' Lambda .069 13.465°2 5.000 5.000 .006
Hotelling's Trace 13.465 13.465°2 5.000 5.000 .006
Roy's Largest Root 13.465 13.4652 5.000 5.000 .006

a. Exact statistic

b. Design: Intercept+Area

Nivakag 8.7. MNivakag anoteAeopatwv MANOVA yia Ti¢ opadeg A-C

Multivariate Tests?

Effect Value F Hy pothesis df Error df Sig.

Intercept  Pillai's Trace .999 | 1064.206° 5.000 4.000 .000
Wilks' Lambda .001 1064.206° 5.000 4.000 .000
Hotelling's Trace 1330.257 | 1064.206° 5.000 4.000 .000
Roy's Largest Root | 1330.257 | 1064.2062 5.000 4.000 .000

Area Pillai's Trace .730 2.1662 5.000 4.000 .237
Wilks' Lambda .270 2.1662 5.000 4.000 .237
Hotelling's Trace 2.708 2.166° 5.000 4.000 .237
Roy's Largest Root 2.708 2.166° 5.000 4.000 .237

a. Exact statistic

b. Design: Intercept+Area
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NMNMAPAPTHMA

pUAoOU Kal nAikiag

No sex bday hand lumbar height body
arthritis vertebrae mass
osteophytosis
1 m 5/5/1958 6 3 182 80
2 f 16/2/1951 4 3 168 59
3 m 22/3/1971 2 1 178 85
4 f 15/4/1975 1 1 163 65
5 f 9/8/1965 2 2 160 -
1 m 23/2/1952 4 2 168 75
7 m 6/8/1956 2 1 172 80
8 f 6/5/1976 1 1 154 50
9 f 23/11/1970 2 1 156 55
10 f 3/12/1970 1 1 163 69
11 f 7/2/1959 2 3 170 80
12 m 11/11/1966 1 1 181 92
13 f 15/1/1969 3 2 158 49
14 m 26/12/1949 2 1 176 83
15 m 9/8/1972 2 1 180 73
16 m 7/1/1964 1 1 182 87
17 f 8/2/1962 2 1 163 58
18 m 10/3/1956 2 3 167 60
19 m 10/8/1962 1 1 168 59
20 f 23/1/1970 1 2 148 53
21 f 19/12/1963 3 1 151 62
22 m 14/9/1970 1 1 190 103
23 f 11/3/1965 2 1 162 66
24 m 7/3/1978 1 1 186 -
25 f 11/7/1972 2 2 172 81
26 m 18/11/1976 2 1 166 62
27 f 9/3/1954 3 3 167 61
28 m 11/4/1973 4 2 160 53
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29 m 28/7/1949 5 3 177 72
30 m 7/9/1971 3 2 169 64
31 f 4/2/1964 2 1 149 53
32 f 8/11/1954 6 3 166 73
33 m 8/11/1961 2 2 190 93
34 m 2/8/1949 5 3 187 84
35 m 20/8/1961 2 3 184 74
36 f 17/8/1973 1 1 155 44
37 m 9/10/1974 2 1 182 77
38 m 17/4/1968 1 1 186 83
39 m 12/6/1965 1 2 159 52
40 m 21/8/1973 2 3 169 60
41 f 18/3/1971 4 1 185 52
42 m 20/9/1963 5 1 170 65
43 m 18/11/1974 2 1 160 61
44 f 15/6/1963 1 1 152 58
45 m 8/8/1978 2 2 169 72
46 f 8/11/1970 2 2 148 55
47 m 8/4/1968 4 1 185 104
48 f 17/6/1967 5 2 182 54
49 m 16/4/1958 1 2 180 98
50 m 14/3/1960 1 3 178 86
sex = @uAo

bday = birthday, nuepopnvia yévvnong

hand arthritis:

1=slight osteophytic formation

2=moderate osteophytic formation
3=extensive osteophytic formation

4=pitting
5=eburnation
6=ankylosis
lumbar vertebrae osteophytosis:
1=lipping
2=pitting
3=eburnation
height = ekTIpWPEVO UYWOG 0 cM
body mass = ekTipwuevo Bapog o€ kg




