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2YNOWH:

O o16x06 TNG DITTAWMATIKAG epyaoiag €ival n dlEpelvnon TNG ETTIPPONG TWV KAIPIKWV
OUVONKWY OTN CUNTTEPIPOPA Kal OTAV Ao@AAEIa TWV VEWV 0ONYyWV 0€ AOTIKEG 000UG.
MNa tnv emiteuén Tou OTOXOU AUTOU TTPAYMATOTTOINBNKE TrEipapaTiky diadikaoia o€
TTPOCOMOIWTH 00rynoNG OTTOU OAOI Ol CUPUETEXOVTEG 00 ynoav o€ dlIAQopa oEvVAapIa
odnynong. Avamtuxbnkav oTaTioTIK& povTéAa TTaAIvOpOuNoNG yia TOV TTPOCdIOPICHO
TNG ETTIPPONG TWV KAIPIKWY CUVONKWY oTn Péon TaxuTnta odriynong, oTnv TTAEUPIKNA
ammoéoTacn Tou OXAMATOG atmd Tn Oe€Id oploypapur (AoyaplOuokavovikh) Kal otnv
mOavoTnTa va cupPei atuxnua (AoyioTikA). ATO TNV €QApPOy TWV HOVTEAWV
TTPOKUTITEl OTI, N 0driynon uto Ppoxr CUPBAAAEl O€ HIKPA PEiwon TnG TaxUuTNTOG,
aAAG o€ onuavTikh au¢non TnG TMOavoeTNTAG ATUXAMATOG. ZTNV 0dr)ynon UTTO ouixAn,
ol odnyoi PAAAOV gival TTIO TTPOCEKTIKOI, KABWG TTPOEKUWE MPEIWON TNG TTAEUPIKNAG
amoéoTaong atod Tn 6e€Id oploypauun Kal uEiwan TNG MOavOTNTAS ATUXIUATOG.

NECEIG-KAEIOIA: KAIPIKEG OUVONKEG, TTPOCOPOIWTAG 0drynong, TaxutnTd, TTAEUPIKA
amoéoTacn, o0d0IKA  atuxiuarta,  AoyapiOuokavoviky - TTaAivopounon,  AOYIOTIKNA
TTOAIVOPOUNON.






INVESTIGATION OF THE IMPACT OF WEATHER CONDITIONS
TO YOUNG DRIVERS' BEHAVIOR AND SAFETY IN CITIES
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ABSTRACT:

This Diploma Thesis aims to investigate the impact of weather conditions on young
drivers' behavior and safety in urban areas. In order to achieve this objective, an
experimental process on a driving simulator was carried out, in which all participants
drove in different driving scenarios. Regression statistical models were developed to
investigate the impact of weather conditions on the mean speed, the lateral position
of the vehicle from the right borderline (lognormal) and the accident probability
(logistic). The models' application shows that driving in the rain contributes to a small
reduction in speed, but also to a significant increase in the probability of an accident.
When driving in fog, drivers seem to be more cautious, as the lateral position of the
vehicle from the right borderlines reduced and the probability of an accident
decreased.

Key words: weather conditions, driving simulator, speed, lateral position, road
accidents, lognormal regression, logistic regression.






NEPIAHWH

AvTiKeEigeEVO TNG TTapoucag JITTAWUATIKNG €pyaoiag atroTeAei n digpedvnon TnG
EMIPPONG TWV KAIPIKWYV OUVONKWY OTN CUHUTTEPIPOPA KAl THV AC@PAAEIa VEWV
odnywyv o€ aoTIKEG 000UG LE TN XPRON TTPOCOUOIWTH 03ynong.

Na TN OUAAOYR TWV ATTaPAiTNTWYVY OTOIXEIWV TTpayuaTtotroiNOnke teipaua oe 40
véoug odnyoug oTov TrpooopoiwT odriynong (Driving Simulator FPF) T1ou
EpyacTtnpiou KukAogoplaokAg TexvikAg Tou Topéa MEeTa@opwy Kal ZUYKOIVWVIAKAG
YT1rodoung Tng 2X0ANG MoAimkwyv Mnxavikwv Tou EBvikou MetodBiou MoAuTtexveiou.
EmmAéov  ouptrAnpwOnkav o1rd Toug 00nyoug auToUG EPWTNUATOASYIO  TTOU
apOopPOUCaV OTA XOPAKTNPIOTIKA TOUG.

ATTO Tnv apXIki avaAuon TTpoékuye o Trivakag 6.1 TTou artreikovidel Tnv TaxuTnTa,
TNV TTAEUPIKI] ATTOOTACN KOl TO ATUXNAMOTA O OOTIKO TTEPIBAAAOV YIa BIAPOPETIKES
KAIPIKEG ouvlnkeg odriynong, KaAokaipia, Bpoxr Kal opixAn, Kal yia OlaQOPETIKES
KUKAOQOPIOKEG TUVONKES (UWNASGS Kal XaUNAOG pOPTOG KUKAOPOPIAG).

2TN CUVEXEIQ EYIVE OTATIOTIKN ETTESEPYACIA TWV OTOIXEIWV KOBWGS Kal AVATITUEN
MOONUOTIKWY POVTEAWV o€ O,TI agopd oTn uYEoN TaxutnTa odrynong Kal Tov PECO
XPOVO avTidpaong Kal HETA aTrd oeIpd DOKIPUWY ETTIAEXONKE N eQapuoyr TNG YeBOdou
NG AoyapiBuoKavovikhg TTaAivopounong. Ze 6,1 agopd oTnv mMeavoTnTa va oUuPEi
aruxnua, €mAéXOnke €Capxng n AoyioTikp avaAuon TtaAivépounong. AgiCel va
ava@epBOei OTI, TTPAYUATOTTOINBNKAV TPEIG OTATIOTIKEG AVOAUCEIG, Mia yia TO HOVTEAO
TTPOOdIOPICPOU TNG MEONG TaXUTNTAG 0dryNnong, Mia yia TO JOVTEAO TTPOCOIOPIOHUOU
TNG TTAEUPIKNG aTTO0TAONG TOU OXAMOTOG Kal Wid yia TO JOVTEAO TTPOCdIOPIoUOU TNG
mOAvVOTNTAG VO CUMPBEI aTuxnua.

XapunA6g KukAo@oplakOG | YWNAGG  KUKAOQOPIAKOG
AoTIKR 0566 popTOG popTOG

KaAokaipia | Bpoxn | OpixAn | KaAokaipia | Bpoxr) | OupixAn
Taxomnra 30,85 30,00 |3050 |2931 20.64 | 30,54
odiynong (km/h)
MAgupikn 2.15 210 |2,02 |215 207 |214
armréoTarn (m)
flooooTo 0,13 023 |0 0,15 0,08 |0,40
ATUXNHATWV

TINAKAZ 6.1: Taxurnra, mAEUpIK) AmOOTAON Kdl TTOOOOTO ATUXNMATWV OEf
aoTIKO yia TS ouvlnkes odniynons kalokaipia, Bpoxn kai opixAn, kair yia
uwnAod kai xaunAo eopro KUKAopopiag.



ATTO Tn OTATIOTIKI] avAAuon TIPOEKUWAV TO TEAIKA HOABNUATIKA MOVTEAQ TTOU
QTTOTUTTWVOUV Tr| OUOCXETION METOEU Twv ECETACOMEVWY  UETABANTWYV KAl TWV
TTOPAYOVTWY TIoU TIG eTTnpedlouv. ETmonuaiveTalr OTI, n OXETIKI ETTPPOR TWV
aveCdpTnTwy MPETABANTWY KABE pOVTEAOU OTNV avTioToiXn €§aptnuévn METARANTA
(Méon TaxUTNTa 00NYNONG, TIAEUPIKH OTTOOTOCN Kal atuxnua A OxI aruxnua),
TTPOCBIOPIOTNKE NECW TWV PEYEBWYV TNG EAACTIKOTNTAG KaI TNG WEUBOEAATTIKOTNTAG.
H oxeTiki emippon XpnolYoTToINONKE yia TNV TTOCOTIKOTTOINCON TNG ETTIPPONS TNG
KABe PETABANTAG EexwploTd, divovrag €101 T duvatoTnNTa OUYKPIONG METALU TWV
ETTIPPOWV TWV BIAPOPETIKWYV PETARBANTWYV TOU idlou PHOVTEAOU.

2TOV TTivaKa TTOU OKOAOUBEi, TTOPOUCIACETAI N OXETIKN ETTIPPON TWV AVECAPTNTWV
METABANTWY OTa povTéEAA TNG pEONG TaXUTNTAG, TNG TTAEUPIKAG ATTOOTACNG KAl TNG
mOavoTnTag va ouufei  arixnua. Ze autov  TrepIAauBdvovTal of  TIUEG TwV
OUVTEAEOTWYV Bi Kal Ol TINEC TNG OXETIKAC EMPPONG €i KAl € TwV avetapTnTwv
METABANTWY TWV JOVTEAWV.
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MMivakag 6.2: ZUyKeVTPWTIKOS TTiVAKAS ATTOTEAEOUATWY TWV TPIWV UOVTEAWV

A6 Ta didgopa oTddia ekmovnong TG AImMAwpaTIKAG Epyaciag Tpoékuyav
ammoTeAéoPATA AUECA OUVOEDEUEVA PE TO APXIKO €pWTNUA Kal oTOXO TnG Epyaciag.




2TO UTTOKEPAAQIO AUTO, ETTIXEIPEITAI VO O0BEI aTTAvTNOoN OTA CUVOAIKA £pWTAMATA TNG
€pPEUVAG PE OUVOEDN TWV ATTOTEAECOUATWY TWV TTPONYOUPEVWY KE@aAaiwy. ‘ETol, Ta
YEVIKA CUMPTTEPAOHATA CUVOWICoVTal OTTWG TTAPAKATW:

AlamoTwveTtal 0T, n MOAVOTNTA ATUXAMATOG Of AOTIKEG 000UG €eTTnpeddeTal
ONUAvTIKA ato TIG KAIPIKEG ouvenkeg odrynong. OTTwg TTPpoEkuYe, n odRynon utro
Bpoxn £xel wg arrotéAeoua TNV augnon g mavoTNTag va ocuuPei atuxnua. To
ATmoTEAECPA QUTO iOWG MPTTOPEl va €gnynBei, eCaitiag TNG oANloBnPoOTNTAG TOU
0d00TPWHATOG, OPOU TO VEPO MEIWVEI TNV TPIRH METAEU TWV EAACTIKWY KAl TOU
Opduou. ‘ETol, n atroguyr mlavou atuxAuaTog KabioTartal 1o dUOKOAN. Z& avTiBeon,
n odRynon utrd opixAn, £x€l WG ATTOTEAECUA TNV PEiWON TG TTBAVOTNTAG VA CUUBET
aruxnua. O1 odnyoi Teivouv va gival TTIO TTPOCEKTIKOI OTNV 0drynon HWE OWiXAn, TO
otmroio e&nyeital Adyw TnG avaoc@dAsiag tou mMOavov aicbdavovrtal, egaitiag NG

XAUNARG opaTdTNTAG.

Emiong, kai n ouptrepIPOopd TWV 0dNywv o€ AOTIKEG 000UG @aiveTal OTl,
eTnpedleTal Ao TIG KAIPIKEG auvOnkeg odiynong. MpokuTrTel 611, n odAynon utmo
Bpoxn, éxe&l wg ammoTéAeoua Tn peiwon TnG péong Taxutntag odnynong. To
ATTOTEAEOUA QUTO PTTOPET va pUNVEUBE aTTO TO YEYOVOS OTI, 01 0ONYOi EVOEXONEVWIG
va €ival 1o avac@aAeic o€ PBpoxepES ouvlnkeg odriynong, Ki autd mmlavév yiaTi
Aaupdavouv uttoywn 611, To 000CTPWHA gival TTI0 0AIcONPES Kal uTTdpXel DUCKOAIa OTO
@pevapiopa. ‘ETol odnyouv TTPOCEKTIKOTEPA KAl HE XAMNAOTEPES TAXUTNTEG.

Mépav atmdé v TOXUTNTA 00NYNONG, QAIVETAI va ETTNEEACETAI ATTO TIG KAIPIKEG
OuVvOnAKeS Kal n atmréotaon amrd Tnv de§Id oploypapMnA, TTOU KPATA 0 0dnydg TO
OxnNMa. ZUYKeEKPIPEVA, O odnyoi Teivouv va dlatnpouv UIKPOTEPN amméoTacn amd TNV
0e€IG oploypappun, 6tav odnyouv UuTrd opixAn. Adyw XaunAng opatrdTnTag, YTTOPEI va
aloBdvovTal JeyaAuTepn avac@AAEla Kal yia va avTioTaduiocouv Tov Tmlavo Kivouvo,
aTTodakpuvovTal atré Tov agova TG 0dou, TTou atroTeAEl TOavh aitia cUyKpouong Pe
Ta OXNMOTA OTTO TO AVTIOETO PEUUA KUKAOQOPIOG.

O1 odnyoi Tou Toug apécel n odAynon, atToAaupdavouv 10 XpOVO TTOU TTEPVOUV
odnywvTag Kal evoexouévweg Oev Piadovtal, akOun Kal uttd OUOMEVEIG KAIPIKES
ouvenkeg. ‘ETor @aivetal 6T dev avaTrTiooouv TO00 PEYAAES TaxUTNTEG, OO0 OI 0dNYoI
TTou Oev Toug apécel n odAynon. lMNa Tov idlo Adyo, mOavov eival kal TTo
OUYKEVTPWHEVOI OTnNV odrynaon, Kai yI' auTd Trapatnpeital heiwon tng meavoTnTag
ATUXMMOTOG.

Ak6un oupTtrepaivetal 0TI, oI 0dnyoi pe PeEYaAUTEPN NAIKia Teivouv va odnyouv ME
MEYAAUTEPEG TaXUTNTEG O€ OXEOn ME 0dnyoUg MIKPOTEPNS NAIKIAg, UTTO CUVONKES
Bpoxns. Ooo peyaAuTepn ival n nAIKia Tou odnyou, 1600 MOavov peyaAuTepn eival
Kal N odnyikr Tou eutreipia. Opwg, odnyoi PE TTEPICTOTEPA XPOVIO EUTTEIPIAC £XOUV
KAAUTEPN ETTIYVWON TWV IKAVOTATWY TOUG YIA TO XEIPIOPO TOU OXNUATOG, O€ OXEON ME



TO XPOVO avTidpaong, TNV ATTO0TACN TTEANONG KAl TIG dUVATOTNTEG TTPAYMATOTTOINONG
eEANIYHWYV, YEYOVOG TTOU QVTIKATOTITPICETAI OTAV AUENON TNG TaXUTNTAG TOUG.

MapaTtnpendnke £tmiong 611 o€ XauNAG KUKAo@oplakd @oépTo, o€ cuvlnKeg 0driynong
uttd Bpoxn N uttd OpixAn, MEIWVETAlI N TOAvOTNTA aTUXAMOTOG. AUTO MTTOPEl va
epUNVEUBEl aTTd TO YEYOVOG OTI 0 UWNAOG KUKAOQOPIOKOS QPOPTOG OnMIoUpYEi £va
TTEPIBAANOV 00NYNONG TTI0 TTEPITTAOKO HE QUENUEVEG DUOKOANIEG Kal TTEPICOOTEPEG
EMTTAOKEG OXNUATWY Kal yI' AuTO 0 00NYyOG dE UTTOPEI va €ival TO iDI0 CUYKEVTPWHEVOG
KOl TTPOCEKTIKOG O€ OXEON WE TIG CUVONKEG XAUNAOU QOpPTOU, €XOVTAG £TOI HEYOAUTEPN
mOavVOTNTA ATUXAMUATOG.

O1 0dnyoi TTou dnAwvouv OTI £€xouv €UTTAOKEI 0 aTOXnUa ME UAIKEG CnMIEG TEivOuV
va odnyouv Pe XapnAdTepn TaxutnTa o€ oUuvOAKeS BPoxAg. MiBavov autd va Toug ExEl
EMPRAPUVEI JE AYXOG, TTOU EPXETAI VA TTPOCTEDEI TNV avac@AAEIa TTOU dn PTTOPEi va
ailoBdavovtal kard tnv odAynon e Ppoxn. lMNpokelyévou iowg va atmo@uyouv OTO
MENNOV QVTIOTOIXEG KATAOTACEIG, TEIVOUV VA €ival TTIO OUVTNENTIKOI KAl avatTTUCO0UV
XAPNAOTEPEG TAXUTNTEG OE OXEON ME QUTOUG TTOU OEV €XOUV EUTTAOKEI TTOTE O€
aruxnua.

Ta oTaTIOTIKA POVTEAQ TTOU AVOTITUXONKAV yIa TNV ETTECEPYATIA TWV OTOIXEIWV OF
OTI agopd oTnv TBavOTNTa va CUUBET aTuxnua, Tn péon taxutnta odrynong Kai Tnv
ATTOOTACT TOU OXNUATOG ATTO TNV OECIA OpIoypauur, atrodeixOnkav katdAAnAa yia
TIC OUYKEKPIMEVEG aQVvAAUCEISC Kal TNV €TTEUEN Twv OTOXWV TNG AITTAWMATIKAG
Epyaoiag autig.

TéNOG, avagépeTal OTI, UTTO TTPOUTTOBECEIC, UTTOPEI VO KATAOTE duvaTr n Yevikeuon
TWV ATTOTEAECHATWYV TNG AITTAWMATIKAG auThG Epyaciag, woTe va xpnoiyoTtroinouv
KOl O€ E€TTOUEVEG OUVAPEIC €peuveg. Oa TTpETTEl BERaIa va TTpAyUaTOTTOINOOUV Ol
ATTOPAITATEG TTPOCAPUOYEG, OO0V apopd oTo OOIKO TTEPIBAAOV, OTIG OUVONKEG
KUKAOQOPIOG Kal GAAQ XOPpAKTNPIOTIKA TNG 000U KaI TwV 0ONYWV.
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KE®AAAIO 1
1.EIZArQrH

1.1 TENIKH ANAZKOINHZH

H avamrtuén Twv OUYKOIVWVIWV KAl TwV HETAPOPWYV £xel odNyrnoel O& MEYAAEG
KOONUEPIVEG OTTWAEIEG KAl OCOPBOPOUG TPAUUATIONOUG O€ O08IKA daTuXhuaTa
TTOYKOOMIiWG. 'Eva  amd T1a OnPAVTIKOTEPA QAVTIKEIMEVO TNG  ETIOTAPNG  TOU
OUYKOIVWVIOAOYOU PNXAVIKOU, HECA OTO YEVIKOTEPO TTAQICIO TOU, TTOU €ival n MEAETN
OUCTNUATWY TIOU €§AOQAANICOUV TIGC OOQOAEIG, TAXEIEG, OIKOVOMIKEG KOl AVETEG
METAKIVAOEIG TTIPOCWTTWY Kal ayaBwy, gival N odIKA ao@AaAsia.

21nv EANGSa kaTaypd@ovTal KaBe xpovo trepitrou 12.000 odikd atuyriuata pe Bupara
Ta otroia €xouv wg atrotéAeopa tepi Toug 800 vekpoug, 13.000 Tpauparieg Kai
onNUavTikéEG UAIKEG Cnuiég (DTPE,2015). e TtraykOopia  KAigaka  ekTiydrar Ot
TTeEpIooOTEPOI atro 1.250.000 xprioTeg TG 0dou Bpiokouv To BAvato KaBe xpovo oTa
odika artuxnuara (WHO,2013), xwpic va ocuptrepiAauBdavovtal  eAa@pdTepa
ATUXAMOTA PE UAIKES CnUIEG poVO.

O1 vekpoi, oI TpauuaTieg Kal oI UANIKEG CnUIEC €XOuV €va TEPAOTIO KOIVWVIKO Kal
OIKOVOMIKO KOOTOG Kal N PEIWOT TOUG atroTeAEl TTpoTepaldTNTA YIa KABe Xwpa. ‘ETol,
¢ekivnoe pia mrpooTtrddeia o oAOkAnpn Tnv E.E. kai 1€0nke otdX0C OoTnVv «Policy
orientations on road safety 2011-2020: Towards a European road safety area» yia
TV 00IK ac@AA&ia, va Peiwbel o aplBuog Twyv BupdTwy Katd 50% wg 10 2020.
Eidikétepa otnv  EAANGOa, ekmrovAOnke atmd Tov  Topéa Metagopwyv  Kal
2UyKOIVWVIAKAG YTTOO0WUNG TNG ZXO0ANG MoAImKkwy Mnxavikwy Tou EBvikoUu MeTodfiou
MoAutexveiou yia Aoyapiacud Tou Ytroupyeiou YTrodouwyv, Metagopwyv Kal AIKTUWV
épyo MeE TITAO «AvdatrTUEn ZTpaTnyikou Xyxediou» yia Tn BeAtiwon g OJBIKAG
Ac@dAeiag otnv EANGSa 2011-2020 (KaveAAaidng I. et al 2011). Q¢ evdidueoog
OTOX0G OPIOTNKE Ol VEKPOI OTA 0BIKA aTtuxfiuaTta 10 €106 2015 va gival Aiyotepol atrd
880 Kal WG aTTWTEPOS OTOXOG Ol VEKPOI oTa 00IKA atuxnuata 1o €106 2020, va eivai
AiyoTepor atrd 640.

Ta oToIxEia yia Tov apIBuo Twv VEKPWY O€ atuxnuata yia Tnv EupwTraikn ‘Evwon
(E.E.) yia Ta £€1n 2002-2015 @aivovtal otov TTivaka 1.1 1Tou akAouBei. H ammédoon Tng
EANGOOG oTn peiwon Twv BavaTtwy, yia Ta €Tn auTtd, KaTataocoetal otnv 12" B€on

(S1aypappa 1.1).



2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2002-2015
AT 956 | 931 | 878 768 730 | 691 | 679 | 633 | 552 | 523 | 531 | 455 | 430 | 479 -49,9%
BE {1306:1213:1162: 1.089 | 1.069| 1.071| 944 | 944 | 840 | 862 | 7/0 | 723 | 727 | 732 -44,0%
BG 959 | 960 | 943 957 11043 1006|1061} 901 | 776 | 657 | 601 | 601 | 661 | 708 -26,2%
CcY A 97 | 117 102 86 89 82 71 60 71 51 a4 45 57 -39,4%
CZ 1430: 1447 1382 1286 ;1063 1221|1076} 901 | 802 | 773 | 742 | 654 688 | 7H4 -48,7%
DE 684266135842 5361 | 5091| 4949 4477 4152 | 3.648| 4009 | 3.600; 3.339| 3.377 | 3.459 -49,4%
DK 463 | 432 | 369 331 306 | 406 { 406 | 308 | 255 | 220 | 167 | 191 | 182 | 178 -61,6%
EE 223 1 164 | 170 170 204 | 19% | 132 98 79 | 101 | 87 81 78 67 -70,0%
ES {5347:5400: 4741 4442 | 4104 3822} 3098 2.714 | 2479, 2060 1.902| 1.680| 1.688 | 1689 -68,4%
H 415 | 379 | 375 379 336 | 380 | 344 | 29 | 272 | 292 | 255 | 258 | 229 | 266 -35,9%
FR 765560585530 5318 | 4709 4620 4275, 4273 | 3.992 | 3963 3.653| 3268 | 3.384 | 3.459 -54,8%
EL :1634:1605: 1670 1658 : 1.65/; 1.612| 1.553 1456 1.258 1 1.141 988 | 879 | 795 | 793 -51,5%
HR 627 : 701 i 608 597 614 | 619 | 664 | 548 | 426 | 418 | 393 368 | 308 | 348 -44,5%
HU §1429{1326; 1296} 1278 {13031 1232| 996 | 82 | 740 { 638 | 605 | 591 | 626 | 644 -54,9%
IE 378 : 337 | 377 400 365 | 33| 280 | 238 | 212 | 186 | 162 | 188 | 193 | 166 -56,1%
IT 6.980; 6563 6.122{ 5818 | 5669 5131 | 4725 4237 | 4114 | 3.860| 3.753 | 3401 | 3.381| 3428 -50,9%
LT 697 | 709 | 752 773 760 | 740 | 499 | 370 | 299 | 296 | 302 @ 256 | 267 | 242 -65,3%
LU 62 53 50 47 43 46 35 48 32 3 A 45 35 36 -41,9%
LV 559 | 532 | 516 442 407 | 419 | 316 | 254 | 218 | 179 | 177 | 179 | 212 | 188 -66,4%
MT 16 16 13 17 11 12 9 15 13 16 9 17 10 1 -3L,3%
NL 987 : 10281 804 750 730 | 709 | 677 | 644 | 537 | 546 | 562 | 476 | 476 | 531 -46,2%
PL 158265642 5712 5444 | 5243 5583| 5437 4572 | 3.908| 4189 3571} 3.357| 3202 | 2938 -49,6%
PT {16/5;1546: 1294 1247 | 969 | 974 | 885 | 840 | 937 | 891 ;| 718 | 637 | 638 | 593 -64,6%
RO 12411:2229: 2442 2629 | 2587 2.800| 3.065| 2796 | 2377 2018} 2.042| 1.861 | 1.818 | 1.893 -21,5%
SE 560 | 529 | 480 440 45 | 471 | 397 | B8 | 266 | 319 | 285 | 260 | 270 | 259 -53,8%
Sl 269 | 242 | 274 258 22 | 203 | 214 | 171 | 138 | 141 | 130 @ 125 | 108 | 120 -55,4%
SK 625 : 653 | 608 606 614 | 661 | 606 | 384 | 371 | 35 B2 261 | 295 | 310 -50,4%
UK {3581li3658: 3368 3.336 | 3.2908| 3059 2645 2.337 | 1.905| 1.960 1.802| 1.7/0| 1.854| 1.804 -49,6%
EU 154.006:51.062: 47.895; 45.943 {43.718/43.150; 39.577| 35.359| 31.506 30.687 28.244| 25.955; 25.977| 26.132 -51,6%

lMivakag 1.1: Baoikoi apiBuoi Bavarwyv amé tpoxaia aruxfiuara, Evpwrraiki Evwon 2002 —
2015. lNnyn: Evpwrraiko 2uuBouAio OdIkNng AopadAsiag.
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Aiaypauua 1.1: MNoooaoTiaia usiwon twv Bavarwy améd Tpoxaia aruxnuara, Eupwrmraikn
‘Evwaon 2002 - 2015. MNnyn: Eupwrraikd 2uuBouAio Odikng AopaAciag
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Av kai 10 2015, n EAAGSa gpgavioe peiwon katd 51.5% o€ oxéon e 1o 2002
(TTivakag 1.1), oupewva pe Ta otoixeia Tng Eupwtraikig EmTpoTm¢ yia 1o 2016,
OUVEXICEl VO KATEXEI APVNTIKI TTPWTIA, TTOPAPEVOVTAG OTIG TIPWTEG BECEIG WG TTPOG
TOV apIBud Twv Bavdatwy atrd Tpoxaia atuxiuara ava TTANBuouo, pe 75 vekpoug ava
EKATOUMUpPIO KaToiKWwV (TTivakag 1.2, didypaupa 1.2).

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

AT 83 82 76 66 62 S3 54 51 56 a9
BE 101 88 88 77 80 S99 &5 &5 &5 56
BG 133 141 121 105 89 82 83 OL o8 o9
CY 117; 106 89 73 85 59 51 52 &7 54
Z 119 104 86, 77 &7 71 &2 5 70 59
DE [Se) 54 51 45 50 as 41 a2 a3 39
DK 75 74 55 48 40 30 34 32 31 37
EE 146 9O 75 59 76 66 61 59 51 54
ES 85! [SS] 59 52 a4 a1 36 36 36 37
Fl 72 65! 52! 50 54 47 a8 a2 49 45
R 73! &7 66, 62 61 56 50 S 52 54
GR 146 140 131 115 o8 80 73 73 75
HR 144 154, 127; 99 o7 o2 86 73 82 73
HU 122 9O 82! 74 &4 S1L S0 3 S=] 62
1E 78 &3 53 46 41 35 41 42 36 40
1T 88 81 72 66 64 Ss3 57 56 56 54
LT 228 155 116 95 o7 101 86 O 83 65
LU o5 72 Q7. 64 64 &5 84 64 &4 52
L\ 190 144! 117 103 86 88 90O 106 o5 80
MT 35 37 51 36 51 22 40 24 26 51
NIL A48 46 44 39 40 34 28 28 31 33
PL 146 143 120 103 @ 110 o494 88 84 77 79
PT o2 84 80 80 74 S8 [Su N [Su N 57 54
RO 132 148, 137, 117 ; 100 K 102 o8B O 95 o7
SE 52 a3 39 28 34 30 27 28 27 27
Sl 146; 106 84 67 S99 S3 6L 52 58 S3
SK 123 113 71 69 61 &5 46 54 51 50
UK 50 a4 38 31 31 28 28 29 28 238
EU 87 79 71 61 56 S S S 50

lMivakag¢ 1.2: ApiBuo¢ Bavarwv amd Tpoxaia aruxnuara avd ekarouuupio mAnBuouod,
Evpwrraiky Evwon 2007 — 2016. Nnyn: Evpwrraiké ZuuBouAio Odikng AogdAciac
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Aiaypauua 1.2: ApiBuog Bavarwv amd Tpoxaia aruxnuara avda EKATOUUUPIO KATOIKWV,
Euvpwrraikn Evwon 2007 — 2016. nyn: Evpwrraiké ZuuBouAio Odikng AcpdAciac



Tpeig €ival ol Baoikoi TTapdyovTeg TTou £TTIOPOoUV 0TnV 0dIKA ac@dAcia. Katd ogipd
augavouevng otroudaldTNTAG ival :

To Ooxnua (TeXVIKA Olauopewon Kal e€EOTTAIOPOG, 1DIAITEPA O OXEOon ME TNV
EVEPYNTIKN KaI TV TTAONTIKA ao@AA£Iq).

H 006g kai 10 TePIBAAAOV  (VEWMETPIKA XAPOKTNPEIOTIKA, KATOOKEUAOTIKA
Slaudpwan, eTiTTedO OouvTAPNONG, £COTTAICUOG, TOTTIKEG KUKAOQOPIOKES PUBUICEIG,
JIauOPPWON TNG KUKAOYOPIAG, KAIPIKEG TUVONKEG).

O1 XpnRoTeg TNG 080U (PUOIKEG, WUXIKES KAl KOIVWVIKES 181AITEPOTNTEG KABWG £TTiIONG
Kl TTPOTUTTA CUMTTEPIPOPAG).

2TIG TTEPICCOTEPEG TTEPITITWOEIG BUO I KAl Ol TPEIG ATTO TOUG TTAPATTAVW TTAPAYOVTEG
oupBaANouv oTo atuxnua. H TTOAUTTAOKOTNTA Kal N EAAEIYN AETTTOPEPOUG KATAYPAPNG
Kal avaAuong Twv ouvlnkwyv, KATW atmo TIG oTroieg Eyive €va atuxnua, Ogv
EMTPETTOUV TTAVTA TNV QAVTIKEIPEVIK dIATTIOTWON TNG CUPPBOAAG KABe TTapdayovra.
MapoAa autd, did@opes PEAETEC aTuxnUATwy o€ PABog deixvouv 6T 0 XPROTNSG TNG
080U poévog, 11 o€ cuvduaouod Pe Toug AANoUG BUO TTaPAYOVTEG, ATTOTEAET KUpIA aITia
TWV O0BIKWV ATUXNHATWYV. ATTO PEAETEG TTOU €yivav oTn MeydAn Bpetavia TTpoékuye
0Tl 0 avBpwTrivog Trapdyovtag, MOvVog 1 o€ ouvduaoud HeE Toug AAAoug duo
TTaPAyovTeG, TTaifel pOAO oTa 95% Twv atuxnuatwy. QOTO00 N CUMPTTEPIPOPA TOU
XPAOTN KOl N OUCXETION TNG ME TA OJIKA ATUXAMOTA QTTOTEAEI PO TTOAU OUVOETN
dladikaoia, dI0TI 0 avBpwTTIvog TTaPAyovTaG Eival TTEPICOOTEPO TTOAUTTAOKOG O€
oxéan Pe Toug utroAoiroug. (Ppavtleokdkng kal MkoAlag 1994).

O1 épeuveg TTou oXeTiCovTal ME TNV OBIKA ACQPAAELIA TTPAYMATOTTOIOUVTAl UECW
EPWTNUATOAOYIWY, METPACEWV O€E TIPAYUATIKO TTrEPIBAAAOV  ue T Bonbeia
Kataypa@ikoUu €EOTTAIOPOU  (TT.X. KOMEPWYV), ME XpAon Pdoecwv OedouEvwy
atuxnuaTwy, aAA& kal he TN XpAon TpocopoiwTwy odAynong. O1 TTPOCONOIWTEG
0dyNnong atroTeAOUV OTIG UEPEG MOG £va ONPAVTIKO epyaAeio, TTou €xel oTn dIdBeon
TNG N E€TMOTAMUN YIO va OIEPEUVACEI TOUG TTOPAYOVTEG, TTOU E€TTNPEACOUV TNV OJIKI)
CUMTTEPIPOPA Kal TNV aCPAAEIa TOU 0dnyou.

To KUPIOGTEPO TTAEOVEKTNHO TWV TTPOCOUOIWTWY 08ARyNoNg gival 0TI 0€ CUVONKEG
aTrOAUTNG AOPAAEIAG YIO TOV 0ONYO ETITPETTOUV TN OUAAOYN PE PEYAAN akpifeia evog
pMey@Aou TTARBoug Oedopévwv Tou Ba ATav TTOAU SUoKoAO va An@bolv o€
TTIPAYMATIKEG OUVONKES KUKAo@opiag. Me 1o €10IKO Aoyiouikd TTou OIaBETOoUuV Egival
duvaTov va TTPOCONOIWO0UV APKETA PEAMIOTIKA TTOAEG KUKAOQYOPIOKES OUVONKEG TTOU
xprdouv £pguvag Kal va PEAETNBOUV BIECODIKA. MapdAAnAa, emmITUyXAvouv TTaPOUOIESG
OUVOAKESG PETPNONG VIO OAOUG TOUG €&eTalOUEVOUG, KATI TO OTToio €ival SUCKOAO va
emTeuxOei pe dANo TpdTTO. H emippor) KABe TTapdyovTa TTou eVOEXONEVWG OXETICETAI
ME TNV 0BIKN ao@AAEIa UTTOPEl va €CeTaaTel UTTO TNV €TTIOpaAcn SIAPOPETIKWY ODIKWV



Kal TTEPIBAANOVTIKWY OuvVONKWYV. ETITTPooBETWG, 0 TPOTTOG AUTOG Eival QIAIKOG TTPOG
TO TTEPIBAAAOV a@oU dev TTapAyovTal PUTTOI KAl EEOIKOVOUOUVTAI (PUOIKOI TTOPOI.

Ta MEIOVEKTAHMATA TOU TTPOCOPOIWTA 08rynong agopouv aTn PN TTARPWS PEAAIOTIK
ameikovion Tou TTEPIBAAAOVTOG Kal Twv ouvlnkwv odrynong, n otépnon ammo Tov
odnyod TwV TTAPAPETPWY TNG TTPAYMATIKAG 0dAyNnong (1T.X. Bpoxn, Kpuo) Kai n meavn
aAAayry TNG CUUTTEPIPOPAS Tou odnyou oTnv Kadbnuepivry C{wr, O€ TTPAYMUATIKESG
ouvOnKeg TTou dev “TTapakoAouBeital” ammd Tov TTPOCOoMOoIWTH 0drynong. EidikdTepa
TO aicOnua ac@AAelag aAAG Kai n ¢AAn TTou TTPOKOAEI N TTapaTeTapévn odriynon otov
TTPOCOPOIWTA 00YNONG EVOEXOPEVWG AANOIWVEI O€ £va PIKPO BAaBuG TNV 0dnynTIKN
OUUTTEPIPOPA  TWV  CUMMPETEXOVTWY. O1  TTapatravw  TTapPATNPROEIS  ATTOTEAOUV
adUVOUIEG TOU TTEIPAPATOG OTOV TTPOCOUOIWTH 00 ynonG.

MNa TNV emiTeugn duvauiKAG TTapéPBaong oTo TTOAUTTAPANETPIKO TTPOBANKA TNG OBIKAG
ao@AAEIag atraITeiTal AETTTOMEPAS avAAuCn Twv ETTIPEPOUG TTAPAYOVTWY, TTOU Ba
BonBrioouv o¢ pia KAAUTEPN TTPOCEYYION TOU QAIVOUEVOU, KABWGS Kal o€ pia oeipd
QAVOAUTIKWY CUPTTEPACTHATWV.

H d1eBvng BiBAIoypagia deixvel 6T 0 KAIPOG Kal ol TBavEG aAAayEG €xouv TTIppon
oTnV 00IKAl ao@AAEIO AAAG KAl OTIG HETOPOPES YEVIKA. APKETEG KAIPIKEG TTAPAUETPOI
MTTOPEI va €XOUV ETTIPPON KAl N TTIO ouvnBIouEVN TTAPAUETPOG €ival O KATAKPNUVIOEIG
(Tr.X. Bpoxn). ZTIC TTEPIOOOTEPEG MEAETEG dIaTOTWONKE OTI Ol KATAKPNUVIOEIG
oxeTiCovtal e augnuévo aplBPo cuvTpIBwy. Ta ATUXAMATA HEPMOVWHEVWY OXNUATWY
gival autd tTou emTnpedlovTal TTEPICCOTEPO ATTO TIG UYPEC KAIPIKEG OUVOAKEGS. AUt N
BETIKN YPAMMIKN OXEON, METALU BPOXOTITWOEWY KAl ATUXNUATWY, QAIVETAI VO UTTAPXEI
Kal OoTnv avaAuon atuxnuatwy medwv. AKOUn Trapatnpndnke o1 o Kivduvog
OUVTPIBAG MEIWVETAI OE QUOIOAOYIKA ETTITTED ANECWS UETA TO TEAOG EVOG OUUPBAVTOG
Bpoxotrtwong. O1 ouyypageic e€¢€Tacav Tov KivOUVO TTOU QVTITTPOCWTTEUOUV Ol
BPOXOTITWOEIC WG OuvOUAOUO KOKAG TPIBAGC Twv 000CTPWHATWY Kal XAUNAAS
opaTdéTNTAG KOl uTttooTnpifouv  OTI AKOPN KAl av ol odnyoi €ival IKavoi va
avTioTaBuioouv TIC OuvOnKeg PBpeypévou 0OOCTPWHATOS, O Kivouvog oUYKPOuong
augaveralr Adyw xapnAig opatdtntag. (Theofilatos and Yannis 2014).

EkT6¢ 011 TIG KATAKPNUVIOEIG, WG HETABANTH) TOU KAIPOU £XEI EEETAOTEI KAI N OMiXAnN.
O1 cuykpoUoEIg TTOU OXETICOVTAI PE TNV OMiIXAN €xouv agloonueiwTa uynAd TTOCOOTA
TPOQUUATIOYOU Kal Bavdtou, Ta oToia amodidovial  oTnV XAPNAR opatoTnTa.
(Theofilatos and Yannis 2014).

ZUNTTEPACHATIKA, O apIBUOCS Twv coBapwy Kal Bavatneopwy atuxnudtwy, Kabuwg Kai
TWV MIKPWV atuxXnMaTwy, aufdverar AOyw Twv SUCHPEVWV KalpIKwy cuvBnkwv. Ol
OUOUEVEIC KAIPIKEG TUVBNKES £XOUV TTIO EUPAVES AVTIKTUTTIO OTOV KivOuvo OUYKPOUGNG
o oxéon MeE TN ocoBapdtnTa TWV aTUXNUATWY, N oTroia €xel eEeTaoTel AlyOTEPO
EKTETAMEVA MPEXPI OTIYMAG. ZNnUEIWVETAI OTI Ol QUOMEVEIGC KAIPIKEG OUVONKES eival
mOavo va augnoouv Tn coBapdtnTa TWV ATUXNHATWY TV EUAAWTWY XPNOTWV TOU
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00IKOU OIKTUOU, OTTWG oI TTOdNAATEG Kal o1 HOTOOIKAETIOTEG. (Theofilatos and Yannis
2014).

QoT1600, HEPIKES TTPOOPATEG UEAETEG £XOUV BPEI AVTIPATIKA OTTOTEAECUATA OXETIKA ME
TIG BPOXOTITWOEIG Kal Ta atuxAuaTa. YTroAoyietal OTI n €mMpPpPOor TG PPOXOTTTWONG
gival S10QOPETIKY) OTIG HECOYEIAKES XWPES, OTTOU OI BPOXOTTITWOEIS CUMPBAIVOUV KUPIWG
TO XEIMWVA KAl Oiyoupa OTTavIOTEPA O€ OXEON ME KATTOIEG XWPES TWV HIA Kal GAAeg
EUPWTTAIKEG Xwpes. Opiopéveg peAéteg (Karlaftis and Yannis 2010 - Theofilatos et al.
2012, Bergel-Hayat et al. 2013) utrodnAwvouv apvnTIKA OXEoN PETALU TWV OUOHEVWIV
KAIPIKWY OUVONKWV Kal TNG 00IKAG ao@AAEIOG, KUpiwg £TTEION O 0ONYyOoi QUTWY TWV
Xwpwv 0ev ouvnBiCouv va odnyouv Ot OUCMEVEIG KAIPIKEG OUVONKEG Kal, Katd
OUVETTEIO, VA TTPOCAPPOCOUV TN CUUTTEPIPOPA TOUG WE TTIO TTPOCEKTIKY 0drynon,
1I010iTepa OTAV UTTAPXEl aPVIKN BPOXOTITWON META aTrd pakpd &npen trepiodo. Mia
AAAn mBavh €Efynon €ival o1 TTEPIOPICHUEVOI OYKOI TWV POTOCIKAETIOTWY O€ QVTIEOES
KAIPIKEG OUVONAKEG.

Ta eupfuata OXETIKA PE TNV UCTEPNON TNG PPOXNS eV @aiveTal va 10XUOUV yia
Oedopéva  aTTd  MECOYEIOKEG XWPEG, KUPiwg AOYyw TnNG AvVOTTPOCOPUOCHEVNG
OUUTTEPIPOPAS TWV 0BNYWYV TTOU TTPOAVOQPEPBNKE. Z€ TETOIEG TTEPITITWOEIG, N APVIKNA
EMOLIiVWON TWV KAIPIKWY ouvOnKwv Oev TTPOKOAEI EKTTANEN OTOUG 0dNyoug OAAG,
QAVTIOETWG, TOUG €KAVE VA Eival TTIO TTPOCEKTIKOI. ZUUTTEPACUATIKA, €ival TTOAU TTIBavo
OTI Ol KAIPIKEG ETITITWOEISC OTNV OQOQAAEIQ KAl OTn CUMTTEPIPOPA Tou 0dnyou
eCapTWVTAl ATTO T OUYKEKPIMEVA XAPAKTNPIOTIKA TNG TTEPIOXNG, TA OTToia TTOAVWG
emnpedlouv ToV TPOTTO. PE TOV OTT0I0 O TTANBUCHOG avTIAAUBAVETAI AKPAIEC KAIPIKES
ouvOnkeg 1 EaQVIKEG aAAayEéG. AUuTO TTIBAVWG TTPOKAAEI QVTIQACEIS Kal KABIOTA TN
peTapifaon Twv atroteAeoudTwy o TTEPITTAOKN (Theofilatos and Yannis 2014).

1.2 2TOXOZ AINAQMATIKHZ EPT AZIAZ

2UdQWVa  JE Ta O0a  avo@EPONKav TTPONYOUMEVWG, OTOXOG TNG TTapoucag
ArrAwpaTikAg Epyaoiag atroteAei n Sigpedivnon TnG €MIPPONG TWV KAIPIKWYV
OUVONKWYV OTNn CUMPTTEPIPOPA KaIl TNV aoPAAEIa VEWV 0dnywyv og aoTIKEG 000UGg
ME TN XPAON TTPOCOHOIWTH 08yNnoNG.

Zuykekpiuéva Ba e§eTaoTei 0 BaBPOGS OTOV OTTOIO OI KAIPIKEC OUVORKEC OE GUVAPTNON
ME OopIopéva XapaKTNEIOTIKG Tou odnyou (TT.X. 0dnYIKA EUTTEIPIA, NAIKIA, QUAO KATT.),
TOU TPOTTOU 00nynong Ttou (Tr.X. MECOG apIBUdG OTPOPWV KIVATHPA), KOl TOu
KUKAOQOPIOKOU QOpTOU (UWNASG, XapNnASG), cuuBaAAouY 0Tn JETABOAR TG TaXUTNTOG
TNG dIAdPOMNG, TNG TTAEUPIKAG ATTOOTACNG TOU OXN\MATOG atrd Tn OeCIA OpIOYPANMD,
TNG MEONG aTTOOTACNG ATTO TO TIPOTTOPEUOUEVO OXNUA KAl TNG OUVETTAYOMEVNG
mOavOTNTAG EUTTAOKNG OE ATUXNMUA O€ AOTIKEG 000UG.



[MpokeIgévou va yivel TTOOOTIKOTTOINOT QUTWVY TWV ETTIPPOWYV, ATTAITEITAI N EQApHOYN
KATAAANAWYV pEBOdWV avaAuong Twv dedopévwy. ETTopévg, ETTIHEPOUG OTOXO TNG
ArrAwpaTikig Epyaciag artroteAei n €mAoyy TNG KATAAANANG peEBOdOU yia Tnv
QAVATITUEN €VOG PaBNUOTIKOU PovTéEAOU, TTOU Ba ATTOTUTTWVEL ETTOPKWS TN OXEON
METACU eCapTnuévwy Kal aveEdpTnTwy METABANTWY TTOoU Ba CUAAEXBoUV péow TNG
TTEIPAUATIKAG dIadIKACIOg O€ TIPOCOPOIWTH 0drynong.

Ta povréAa tmTou Ba avarrtuxBouv, péoa ammd Tn dladikacia NG avaluong, Ba
TTEPIYPAPOUV T PETABOAN TNG TaXUTNTAG 0dyNOoNG, TNG TTAEUPIKAG ATTOOTACNG TOU
oXNUaTog atmo Tn deCIA opIoypPAUMN, TNG PEONG ATTOOTACNG ATTIO TO TTPOTTOPEUOUEVO
OxnNua, KaBwg Kal TG MOavoeTNTAG VA CUPBE aTUXNUA WG CUVETTEID TWV KAIPIKWVY
OuVONKWV.

ExkTiudran 611, Ta amoteAéopaTa TTou Ba TTPOKUWOUV JE TO TEAOG TNG AITTAWMATIKAG
Epyaciag, Ba emtpéwouv TNV Katavonon Tou Babuou Kal Tou TPOTTOU [E TOV OTTOIO Ol
KAIPIKEG OUVONAKEG, 0€ OUVOUQOMPO HE TOV KUKAOQOPIOKO @OPTO Kal OpIoHEva
XOPAKTNPIOTIKG TOu odnyoUu Kal TOUu TPOTTOU 00Nynong Tou, £Tnpedlouv Ta
TTPOAVOPEPBEVTA XAPAKTNPIOTIKA TNG 0ONYIKNG TOU CUUTTEPIPOPAG Kal TNV ToavoTnTa
va oulBei katTolo atuxnua.

1.3 MEOOAOAOTIIA

2TO UTTOKEQAAQIO auTO TTEPIYPAPETAl OUVOTITIKG N PEBODOG TTOU aKoAouBrBnke yia
TNV €TTiITEUEN TOU O0TOXOU TNS AITTAwuaTKhS Epyaciag.

Apxikd, kaBopioTnke TO avTIKEipeVo TTou Ba e¢€Tale n TTapouoa AiITAwpaTtikr) Epyaacia
Kabwg kal o emOIwKOPEVOG OTOxoG. [a  Tnv  ulotroinon Tou  OTOXOU
TTpayhaToTroIiNOnke cupeia BiIBAIoypa@Iik avaokotrnon. Avalntionkav, dnAadi,
€PEUVEG UE BEPO ouvaEG Pe ekeivo TNG AITTAwMOTIKAG Epyaciag, T6oo o€ eAANVIKO
000 Kal og dIeBVEG etTiTredo. O1 €peuveg auTég Ba @aivovtav Xproiueg 1600 OThV
emAoyr peEBOdOU OUANOYAG OToIXEIWY, 000 Kal OoTnV £TTIAOY MEBOdOU avaAuong
QUTWV.

Metd Tnv oAokArppwon NG avalAtnong BIBAIOYPOQIKWY ava@opwy, OeEIpd €iXe N
eupean Tou TPOTTOU GUAAOYRG TWV OTOIXEIWV. 2T0 OTASIO aUTO ATTOPACIOTNKE VA
TTPAyUOTOTTOINGEl  TTEipaUO  OTOV  TTPOCOMOIWTA TTou OIEBETE TO  EPyaOTHPIO
KukAogoplakAg TexvikAg Tou Topéa MeTagopwy Kal ZUYKOIVWVIOKNASG YTTOBOUNG TNG
2x0ANG MoAimikwv Mnxavikwyv Tou EBvikou MetodBiou MoAutexveiou. O cuvduaouog
NG MEBGOOU TWV gpwTNUATOAOYIWV KAl TNG OUAAOYAG OTOIXEiWV HEOW TOU
AEITOUPYIKOU OUCTAUOTOG TOU TTPOCOMOIWTH, ATTOTEAECE TNV TTNYNR TTPOELAEUONG TWV
OTOIXEIWV.



2Tn OUVEXEIQ, TO OTOIXEIa KaTtaxwpnoOnkav o€ NnAEKTPoVIK BAaon dedopévwy, N OTToIx
BeATILWONKE oTAdIOKA, €WG OTOU ATTOKTAOEI TNV TEAIKA TNG Mop®r;. AkoAoubnoe n
€mIAoyn TNG HEBOOOU OTATIOTIKNAG ETTECEPYATIOG TWV OTOIXEIWV KAl N €l0aywyn TNG
Baong dedopévwy aTo €101KG AOYIONIKO OTATIOTIKAG avaAuong (SPSS 22.0).

Tnv emAoyl TNG KATAAANANG pEBOBOU BIABEXTNKE N AVATITUEN TWV PABNUATIKWY
MOVTEAWV KAl N TTapouUCiaon TWV OTTOTEAEOMATWY, OTO TTAQICIO TnG OTToiag
TTPAYHATOTTOINONKE TTEPIYPAPI) TNG ETTIPPONG TWV KAIPIKWY CUVONKWY OTNV TaxUuTnTa
O10dpOMNG, OTNV TTAEUPIKI aTTOOTACH TOU OXNUATOG ATTO Tn OeCIA oploypaApur, OTn
péon amrdéoTaon a1 TO TTPOTTOPEUOHEVO OXNUO Kal OTnV TOavoTnTa va CuupEi
aruxnua. TEAOG, TTPOEKUWAV TA CUPTTEPACHATA YIA TA OUVOAIKA E€PWTHAMATA TNG
€pEUVaC.

2T ouvéXela TTapouciddovTtal Uttd pop®n dlaypAauuaTog pong, Ta dl1adoXIKa oTadia
TTOU aKoAouBrBnkav Katd Tnv eKTTOVNON TnG AImAwuaTikng Epyaoiag.
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1.4 AOMH THZ AINAQMATIKHZ EPTAZIAZz

2TNV €vOTNTA QUTH TTAPOUCIAeTal n dourn TNG OITTAWUATIKAG £pyacia, PEOW TNG
OUVOTITIKNG ava@opAg OTO TTEPIEXOUEVO TWV KEQAAQiWY TNG.

To ke@dAalo 1 cival €l0aywylké Kal atroTeAEi TN BACN yia TV Katavonon Tou
QVTIKEIMEVOU TNG TTapoucag OITTAWMATIKAG epyaciag. ApxIKa avag@épovtal KATTola
YEVIKA OTATIOTIKA OTOIXEId OXETIKA PE TO BEua TNG 0dIKAG ao@dAciag otnv EANGDa
aAAG kal O1EBVWG Kal avaypA@ovTal CUVOTITIKA Ta TTAEOVEKTAUATA XPAONG TWV
TIPOCOMOIWTWY 0dAYNONG O€E TTEIPAMATIKEG OIAdIKACIEG TTOU aPOPoUV TNV O0OIKN
ac@alela. ‘ETreira, yivetal pia YEVIKI) AvOOKOTINON OXETIKA UE TNV ETMIPPONR TWV
KAIPIKWY OUVONKWY OTNV 00nYIKA CUMPTTEPIPOPA Kal TRV ac@dAcia Tou odnyou Kal
ava@EPOVTal ONUAVTIKA CUUTTEPACHATA TTOU €XOUV TTPOKUWEI BIEBVWGC aTTO OXETIKEG
€PEUVEG.

Ev ouvexeia, kataypd@etal pe PEYAAUTEPN CAPAVEIQ O OTOXOG TTOU TTPOKEITAI Vd
emTeuxBei péoa amd Tnv ekmrovnon G AimmAwpatikig Epyaciag kar  TENOG
TTEPIYPAPETAI CUVOTITIKG N peBodoAoyia TTou akoAouBnBnkKe yia TRV AVTIMETWTTION TOU
avTikelyEvou TNG AimmAwpartikng Epyaociag. lNa Tnv KaAUTEPn avtiAnyn QuTAg,
TTapatifeTal kal éva didypapua Pong, TTou aTTeEIKoviCel TNV aAAnAouxia Twv EVEPYEIWV
TTOU TTPAyUATOTTOINONKAYV.

2710 Ke@AAaio 2, TnNG BIBAIOYPAPIKAG avaoKOTTNoNG, TTapouciddovtal peBodoAoyieg
KOl QTTOTEAEOUATA EPEUVWOV HE QVTIKEIUEVO OUVOQEG ME EKEIVO TNG TTapouoag
ArrAwpaTikAg Epyaciag. TMepiypdeetar TepIANTITIKA €va TTARBOG €peuvwv  TTOU
EVTOTTIOTNKAV KAl TTOU £XOUV TTPAYUATOTIOINGEI €iTE PME TN XPHON TTPOCOMNOIWTH EiTE O€
TTEIPAPOTA UTTO TTPAYMATIKEG OUVONKES. 2T0 TEAOG TOu Ke@aAaiou cuvowilovtal ol
pMEBOBOAOYIEC OAWV TWV EPEUVWV TTOU £CETACTNKAY, KATAYPAPOVTAI CUYKEVTPWTIKA TA
atroTeAEOUATA TOUG Kal YiVETAI OUVOAIKI) GUYKPITIKA a&loAdynaor] Toug.

270 Ke@AAaio 3, TTou agopd o010 BewpPnTIKO UTTORaOpO, avaAucTtal n emAgyeioa
MEBODBOG Kal TTEPIYPAPETAI N OIKOYEVEIQ OTNV OTToia avhKel. ApXIKA, TTEPIypd@ovTal
BaOIKEG POBNUATIKEG KAl OTATIOTIKEG £VVOIEG KAl OT OUVEXEIQ avaAuovTal Ol
TTPOUTTOBECEIC  €QAPUOYNG KOl TA  ETMUEPOUG  OTOIXEID TNG  YPOUMIKAG  Kal
AoyapiOuokavovikig  TTaAivopounong Kabwg kal TG AoyIoTIKAG  avAAuong
TTaAivopopunong. AkoAoUBwg, Trapouaidletal n diadikacia avaTrTugng JovTéEAoU Kai ol
ATTOPAITATOI  OTATIOTIKOI  €AEyxol OTOUG oOTroioug uTtoBaAAovTtal. To Ke@dAaio
OAOKANPWVETAI YE MIO OUVTOPN ava@opd OTa Prjuarta TTou akoAouBouvral, yia Tnv
emeEepyaoia Twv Oedopévwyv oTo €I0IKO Aoyiopikd oTaTioTIKAG avaAuong (SPSS
22.0).

2170 Ke@AAalo 4 yivetal Trapoucioon Twv OIadIKACIWY TNG OUAAOYAG Kal
€megEPYQOiag TWV OTOIXEIWV, OTa oTroia oTnpixdBnke n AimmmAwpartik Epyacia.
APXIKA, TTEQIYPAPETAI O OXEDIAOUOGS KAl N EQAPUOYN TNG TTEIPANATIKAG O1adIKaoiag Kal
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QiveTal pia oUvVTOuN TIEQIYPAQPR) TOU TIPOCOUOIWTH 0dnynong. EmTmpooBEiTwg,
AVOQEPOVTAl CUVOTITIKA TO TTAEOVEKTAMATA KAl UEIOVEKTAPATA XPNOIPOTIOINONG TWV
TTPOCOPOIWTWY 0dNYNONG O€ TTEIPAPATIKEG DIADIKOTIEG. 2TN CUVEXEIQ, TTEPIYPAPETAI N
dladikacia dlapdpewong NG Pdaong dedopévwv E€wg TNV atmmoKTnon TNG TEAIKAG
MOpP®NAGS TNG. 1diaiTepn €ugacn divetal oTov TPOTTO €lI0aywynS TG Bdong dedouévwy
OTO €10IKO OTATIOTIKO AoyIoMIKG. ETITTPOOBETA, £TTIONUAiIVOVTAI TA KPIOIMO onuEia oTn
AgIToupyia Tou AoyIoMIKOU Kal Trapatifevral ol d1adoxXIKEG 000veG eKTEAEONG TNG
ETTECEPYATIAG TWV OTOIXEIWV.

To kedAaio 5 cival éva atmo 1a onuavtikoTepa TG AImAwpaTikig Epyaciag, kaBwg
TTeEPINOUBAVEl TNV AVOAUTIKY TTEPIYPOA@PN TnNG HEBOOOU TTOU EPAPUOOTNKE WG TNV
eCaywyn Twv TEAIKWV OTTOTEAEOUATWY. APXIKA, TTEPIYPAQOvVTAl Ta BAPATA TTOU
akoAoubnobnkav yia TV €@apuoyn TnG PeEBOdou kal Trapoucidletal n diadikaoia
QAvATITUENG paBnuaTtikoUu povtédou. MNapouaidalovtal, dnAadr, Ta dedouéva €106d0uU
Kal €¢60ou pe 1010iTEPN EPQPOOCN OTOUG OTATIOTIKOUG €AEYXOUG Q&IOTIOTIOG TWV
atmmoTeAeOPATWY. Ta TEAIKA aTTOTEAEéOPATA  OuvodeUovTal ATIO TIG QAVTIOTOIXEG
MaONUOTIKEG OXETEIG TTOU TA TTEPIYPAPOUV Kal aTTd dlaypduuata euaiodnaiag, yia tnv
KAAUTEPN KOTAVONOT) TOUG.

To ke@dAaio 6 armroteAei TO TeEAeuTaio KEQAAQIO TNG TTapoucag AITTAWUATIKAG
Epyaciag. Ze autd tepiAaufdévovtal Ta GUVOAIKA CUMTTEPACMATA TTOU TTPOEKUYAV
UOTEPA QTTO TN EPMNVEIQ TWV PABNUATIKWY MOVTEAWV, TA OTToia aTTOTEAOUV Mia
oUVOEDN QPKETWYV TTOOOTIKOTTOINUEVWY OTOIXEIWV O OUVOUQOUO HE TA ETTINEPOUG
armmoTeAéopara  TOou TTponyoupevou  KepaAaiou. EmTTpdcOeTa,  kaTtaypd@ovral
TTPOTACEIG YIA TTEPAITEPW EPEUVA OTO QVTIKEINEVO TNG AITAwaATIKAG Epyaciag site pe
AAAEG pEBODOOUG €iTe PE eCETOON TTPOCOETWY TTAPAUETPWY KAl JETABANTWV.

2170 KE@AAaio 7 Trapatibetal 0 KatdAoyog Twv BiBAloypagikwyv avagopwv. O
KATAAOYOoG auTOg TTEPIAAUPBAVEI AVOPOPES, TTOU a@OopoUVv TOOO O€ €PEUVEG TTOU
TTaPOoUCIACTNKAY OTa KEQAAQIQ TNG eI0aywyng Kal TG BIBAIOYPAPIKAG avaoKOTNong,
000 Kal Of€ OTATIOTIKEG £VVOIEG Kal PEBOBOUG, TTou avaAubnkav oOTo BewpnTikd
utTOaBpo.
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KE®AAAIO 2

2. BIBAIOTPA®IKH ANAZKOINHZH

2.1 TENIKA

To ke@daAaio autd agopd oTtn BIBAIOYPA@PIKE) AvAOKOTTNON Kal TTEPIAAUBAVEI
€PEUVEG OTOV TOMEA TNG OBIKNG QOQAAEING, TO QVTIKEIUEVO Kal n peBodoAoyia Twv
OTTOiWV TTapouUCIAlel cuvageia pPe To avTikeipyevo NG AImAwpuaTtikig Epyaociag.
2UYKEKPIYEVA, TTAPOUCIAdoVTal EPEUVEG TTOU AVAQEPOVTAl OTNV ETTIPPON TWV KAIPIKWV
ouvOnKwvy oTnv odnyIKA CUPTTEPIPOPA Kal TV 00IKI ac@AaAela. Na KABE TTIOTAPOVIKN
epyacia  TapoucidleTal  ouvioun ouvown. Méow TG avaoKOTINONG  TWV
MEBOBOAOYIWV TWV EPEUVIIV AUTWYV, ETTIXEIPHONKE O TTPOCBIOPICPOG PIa KATAAANANG
MEBODOU yIa TNV AVTIMETWTTION TOU avTIKEIEVOU TNG AITAwpaTIKAG Epyaciag.

2.2 YNAOEIZ EPEYNEZX

2TNV TTapAypa®o auTr TTapoucidfovial Ta PBOACIKOTEPO ONMEIA EPEUVWYV TTOU
TTpooeyyi(ouv Tn METABOAR TNG 0ONYIKAG CUUTTEPIPOPAS Kal OOIKAG AOPAAEIas wg
ATTOTEAEOUA TNG ETTIPPONG TWV KAIPIKWV ouveOnkwyv. O1 épeuveg auTéG Baaifovtal aTnv
TTOPATAPNON TNG OCUMPTTEPIPOPAS Twv 0O0Nywv E€iTe O TIPAYUATIKEG EiTE OE
TTPOCONOIWHEVES TUVBNKES 08rynong.

Risk of a road accident in rainy weather (Hazard 1988)

e aut TNV HEAETN egetdlovral did@opol uEBodol, TTou €xouv TTPOTaBEl yia Tov
UTTOAOYIONO TOU TTPOCOETOU KIVOUVOU TPOXQIOU QTUXNAMATOG KATa T OldpKEIa
Bpoxepwyv KalpIKwV ouvinkwyv. AUo aTrd auTég e@apuolovTal e TTPOCAPUOYEG OF
dedopéva ato 1o lopanA kai TIg Hvwuéveg MNoAiTeieg. Ta atroteAéopata deixvouv OTI O
Kivduvog atuxnuaTog o€ PBpoxepég OCUVONKEG UTTOPEI va €ival ouoIaoTIKOG Kal
OUYKEKPIPEVA DUO £WG Kal TPEIG POPEG MEYAAUTEPOG aTTd O, TI 0€ ¢NPO Kaipd. EIdIKA,
oTav pia Bpoxrn akoAoubei pia gnpry mepiodo, o Kivduvog Ba PTTopoulce va gival akoun
MEYOAUTEPOG.

Effects of Adverse Weather on Traffic Crashes: Systematic Review and Meta-
Analysis (Faouzi et al. 2010)

MNa va yivel TTooOTIKOTTOINON Tou PaBuoU OTov OTI0I0 Ol KAIPIKEG OUVONKEG
emnpedlouv Tov puBud olyKpouong, TTPAYUATOTIOINBNKE WIa PETA-AVAAUCN YIO TN
YEVIKEUON TWV EUPNMUATWYV TNG £PEUVAG OXETIKA PE AQUTO TO BEPA Kal TNV TTPOCTTABEI
TTOOOTIKOTIOINONG TOU QVTIKTUTTOU TOU KAIPOU OTIG OUYKPOUOEIG KUKAOQOPIOG.
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Alegnxonoav peAéteg petagu 1967 kar 2005 1Tou gg€Tacav TNV aAANAETTIOpaon PETagU
KalpoU Kal ac@AAglag NG KukAogopiag. O1 puBuoi ouykpouong atmd KABe PEAETN
KAVOVIKOTTOINONKaV o€ ox€on YE TO PEYEBOG TNG £TTIOPAOCNG YIA YEVIKEUON TNG META-
avaAluong. Ta atroteAéopara deixvouv 0TI 0 puBudS oUYKpouonS cuvhBwg autdveral
Katd TN S1dpKeIa TNG BPoXOTTTwong. To XIovi £XEl ueyaAuTepn etidpacn atrd Tn Bpoxn
o€ TTEPIOTATIKO OUYKPOUONG: TO XIOVI WTTOPEI va auéroel To TTo000TO OUYKPOUONG
Katd 84% kal TO TTOOOOTO TpaAupaTiIoyou Katd 75%. Mepaimrépw atroTeAéopaTa
UTTOONAWVOUV €TTIONG OTI OI METABOAEG OTA ATTOTEAEOHATA TNG PEAETNG ITTOPOUV VA
e€nynbouv atrdé 1o OXeSIOOUO HEAETNG, TNV NMEPOMNVIa TNG MEAETNG KAl TNV
TEPIOXN 1 TIG XWPES TTOU TTEPIAQUPAVOVTAI OTN PEAETN.

A review of the effect of traffic and weather characteristics on road safety
(Theofilatos and Yannis 2014)

To TTaPOV €yypa@o KAVEI avaoKOTTNON TNG ETTIOPACNG TWV KUKAOQOPIOKWY Kal
KAIJATIKWV XOPAKTNPIOTIKWY O0TNV 001K ac@AAcia. Mapd Tnv UTTapén YEVIKA UIKTWV
OTOIXEIWV OXETIKA PE TNV ETTIOPACT TWV TTAPAPETPWY TNG KUKAOYOPIAG, UTTOpoUV va
TTPOKUWOUV KATTOIO CUUTTEPACHATA. [a TTapAdelyua, N KUKAOQOPIOKY pory gaiveTtal
Va €XEI UN YPAMMIKA OXEON KE TA TTOOOOTA ATUXNUATWY, TTAPOAO TTOU UEPIKEG MEAETEG
UTTOOEIKVUOUV YPOUMIKA oxéon e atuxnuara. Ooov agopd TIG KAIPIKEG ETTITITWOEIG,
TTPOKUTITEl OTI N ETOPACH TwV PPOXOTITWOEWYV O0ONyei YeEVIKA O au§nuévn
ouUXVOTNTA ATUXNMATWY, TTOANEG HEAETEC OUPPWVOUV UE auTO, aAAG dev QaiveTal va
OUPQWVOUV OXETIKA ME Tn ooBapdtnta Twv atuxnuaTwy. O1 emdpdoelc AAAwV
TTOPANETPWY TOU KAIPOU OTNV ac@AA&ia, OTTWG n opatdtnTd, n TaAXUTNTA KAl N
Bepuokpacia Tou avéuou, dev e€akpiBwoOnkav.

Assessing the impact of reduced visibility on traffic _crash risk using
microscopic data and surrogate safety measures (Peng et al. 2017)

H €peuva autr d1E€AxOn e Paon €va véo oUOTNUA avixveuong opatoéTnTag,
TOTTOBETWVTAG  OUCToIXieG  aiIoBnTApwv  opatdtnTag O€  OuvdUOaOuO  JE
TTPOCOPUOCTIKEG EVOTNTEG YIA TNV TTAPOXN AKPIBECTEPWYV AVIXVEUTIKWY opaTtdTnTag. H
MEIWPEVN opaTOTNTA, AOYW OMiIXANG, avaAuBnke oe oUykpion Pe OlaUYEIG CUVONKEG,
yla Tov Tpocdiopioud Twv dlagopwyv, Tou PBacifovrar o€  Olagopa  PETPA
UTTOKOTAOTOONG aOQOAEiag O OIAPOPETIKEG KATNYOPIEG opatdTnTag. ETmTAéov, Ta
OXNUATO XWPEIoTNKAV O€ JIAQOPETIKOUG TUTTOUG KAl T OXNMATO O€ OIAQOPETIKES
AwpIideC OUYKPIONKaV TTPOKEINEVOU va TTPOCBIOPIOTEN €AV N €TidpaAcn TNG PEIWMUEVNG
opatoTNTAg AdYWw OMiXANG OTOV KivOUVO OUYKPOUONG KUKAOQPOPIOG TTOIKIAAEI avaAoya
ME TOUG TUTTOUC OXNMATWV Kal TIC Awpideg KuKAo@opiag. AKOAOUBWS £QapudOTNKE
MovTeAOTTOINGN, yIa va OIEPEUVHOEI TN OXEON METAEU OUYKPOUONG KAl OPaTOTNTAG KAl
ME GAAeg TTapauéTpoug TNG KukKAoopiag. Me Bdon ta akpiBry dedopuéva opaTdTNTOG
KAl Kivnong TTou OUAAéXONkav atmd To véOo OUOTNUA OpATOTNTAG KAl AViXVEUONG
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KUKAOQOPIOG, TTPOEKUWE TO OUPTTEPOCHA OTI N MEIWMEVN opaTdTnTa Ba augnoEl
ONUAvTIKA TOV KiVOUVO Tng OUYKPOUONG KUKAOQOPIOG, 10iwg Twv OTToBiwv
OUYKPOUOEWV, KAl O QVTIKTUTTOG OTOV KivOuvo oUyKpouong ATaV SI0@QOPETIKOG Yia
O10@POPETIKOUG TUTTOUG OXNMATWY Kal S1a@PopeTIKEG Awpideg. Ta armmoTeAéopaTa
Ba Atav xpAoIMa yia TNV Katavonon Tng oAAayng Tou KivoUuvou OUYKPOUONG
KUKAOQOPIOG KAl TWV CUVTEAECTWY CUVTPIRNAG TTOU oPEiAovTal 0€ OUVORKES OUiXANG.

Driver behaviour in fog is not only a question of degraded visibility — A

simulator study (Rosey et al. 2017)

2KOTTOG QUTAG TNG MEAETNG OE TTPOCOPOIWTH 0drynong ATav va TTPocdIoPIOTEN AV Ol
EMITITWOEIS TNG OMIXANG OTN CUPTTEPIPOPA TOU 0dnyou ATAV TTAVOMOIOTUTTEG VIO
évav OUYKEKPIPMEVO TUTTO 0doU Kal €dv PTTopoucayv va €punveUBoUV Ta aTUXAMATA,
TTOU OXeETICOVTAlI ME TNV OMiIXAN, avdAoya pe Tov TUTTO 000U. TpIaVTOTPEIG
OUUUETEXOVTEG  0dNynoav o€  ETTOPXIAKEG 0doUG Ouo  Awpidwv KAl o€
auToKIVNTOOpOUOUG OUO AwpPidwy, UTTO TPEIG OIAPOPETIKEG OUVOAKEG OpaATOTNTAG
(Slauyng kaipdg, opatdétnTa 60 péTpwv kKal opatdtnta 30 péTpwyv) Kal uttd dUo
OIOQOPETIKEG KATAOTACEIS 00ynoNng (MN €AeUBepn odriynon kai eAeUBepn 0driynon).
O1 petaBAnTéc TOU  XpnoiyotroinBnkav nTav n  TaxUTNTa, AmmOOTACN KOl N
XpovoatréoTaon atrd TO TTPOTTOPEUOUEVO OXNHA.

Ta ammoteAéoparta £0€1Eav OTI o1 0dnyoi Peiwoav TRV TaxuTNTA Toug OTav odnyoucav
UTTO MEIWMEVN aTTOOTACN 0pPaTOTNTAG, ONAAd oI TaXUTNTEG NTAV MIKPOTEPES OTIG
ouvOnikeg opatotntag 30 pETpwv o€ OXEOn ME TIG OIAUYEIG CUVONKEG, av Kal ol
TAXUTNTEG OTOV QAUTOKIVNTOOpOHO BUO Awpidwv trapéueivav HeYOAUTEPEG O¢€
OXEON UE TOV ETTAPXIAKO OPOUO dUO Awpidwyv, AKOUN KAl yIa TNV TTUKVOTEPN OMiXAN.

Simulating on _the road behavior _using a driving simulator (Andreas Riener
2010)

2€ autrhy TNV MEAETN, ouvowilovtal OPXIKEG MEAETEC OXETIKA ME TO KATA TTOCO Ol
TTPOCOPOIWTEG 08rynonNg PTITopoUv va XPNoIYoTToinBouv yia va AEIToupyHoouv wg
@ONVAa Kal eUKOAQ UAOTTOIRCIYA TTEPIBAAAOVTA yIa TNV TTPOCONOIWGCN CUUTTEPIPOPAS
OTO OPOUO. ZTOXOG QUTWV TWV OPXIKWV MEAETWV NATAV va CUPTTEPAVOUV, av Eival
duvatév va avTiKaTaoTaBouv Ol TTPAYMOTIKEG MEAETEG OOAYNONG ME TTEIpApaTa
TTPOCOPOIWTA 0dNYNOoNG Kal €MITTAEOV, va TTPOCBIOPICOUV  TTAPAMETPOUG 1) / Kal
TTEPIOPICPOUG yIa pia OeUTEPN OEIPA TTEIPANATWY TTPOCOMOIWTH ME PBEATIWMPEVES
puBuioeig. AiegaxBnkav dU0 MEAETEG, TTOU OUYKpIvav Tov XPOvo avTidpaong Tou
odnyoUu O¢ TIPAYMATIKO KOl TTPOCOMOIWMEVO TTEPIBAAAOV. H ouykpion Twv dUo
MeEAeTwV €0€1Ee OTI, TO TrEipaua TTOU  XPNOIMOTIOIEI  TTPOCOUOIWTH, TTapoucIAlel
KOAUTEPO aTTOTEAECHATA, VIO TN PETPNON TOU XPOVou avTidpaong, o€ oUYKpIon ME
TNV TTPAYMATIKA MEAETN OOAYNONG.
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« Driving Simulator Validity: Some Considerations (Kaptein et al. 1996)

Algpeuvdral n 10XUG TwV TIPOCOMOIWTWY 00NYNONG VIO CUMTTEPIPOPIKN) €PEUVA.
E¢nyeital n évvoia TNG €eykupdTNTAG KAl QAKOAOUBEI pia €mMOKOTTNON MEAETWV
EMKUpWONG o€ TTpocopolwTr) 0driynong TNO, aAAd kal oe GAAOUG TTPOCOUOIWTEG. Ta
arroTeAéopATA  YIA TTPOCOPOIWTEG OOAYNONG Hecaiou emTTédou  Ogixvouv  OrTl,
ETTITUYXAVETAI YEVIKA 1 ATTOAUTN EYKUPOTNTA TNG CUMPTTEPIPOPAG £TTIAOYNG dIAdPOUNG
KAl ETTITUYXAVETAI OXETIKI) EYKUPOTNTA TNG CUPTTEPIPOPAG TAXUTNTAG Kal TTAEUPIKOU
eEAEyXoU. YTTAPXOUV OTOIXEIQ, TTOU UTTOOEIKVUOUV OTI, IO HIO OEIpA €QAPUOYyWY, N
TTaPOUCia MIag KIvoUuevnG PAoNG Kal evOEXOUEVWS uWNASTEPNG avAAuong €IKOvVAG,
MTTOPEI Va augnoel TNV EYKUPOTNTA EVOG TTPOCOHOIWTH 08Rynong.

2.3 ZYNOWH

2T0 KEQAAQIO AUTO TTAPOUCIACTNKAV OPICPEVEG HOVO aTTd £va TTANBOG EPEUVWYV, TTOU
a@opPOUV TNV ETTIPPEON TWV KAIPIKWY OUVONKwy, OTnNV KUKAo@opia Kal Tnv odIKN
ac@dAeia. A0 TN ouvBeon Twv BACIKWY ONUEIWV TOUG TTPOKUTITOUV Ol £€ENG
TTOPATNPNOEIS:

H odnynon umé OJSuoueveig KaIpPIKEG OUVONKEG eMQEPEl UETABOAR OTN
OUPTTEPIPOPA TWV 00NYywv. MTTopei 0 KATTOIEG TTEPITITWOEIG TA ATTOTEAEOUATA
TWV EPEUVWV VA DIaPEPOUV apIBUNTIKA 1 va €ival apKeTa eCeIBIKEUPEVA, DEIXVOUV
OMWG MIa YEVIKN TAon 0TN METARBOAR TWV dIAPOPWY TTAPAUETPWV.

e O O ONPAVTIKOG TTAPAYOVTAG TTou €TTNPEACEl TNV 0dNyIKr) CUNTTEPIPOPG OTnV
odniynon utro opixAn atroTteAei avau@ioBnTnTa n EAAEIYPn opaTOTNTAG.

e O TOXUTNTEG TEIVOUV VO MPEIWVOVTAI O€ OUVONKEG XAWNAAG opatoTnTag, AdGYW
OMiIXANG, o€ oxéon pe dlauyeic ouvBnRKeg, av Kai X1 aTov idlo Babud avaloya e
Tov Opopo. OToTE yia OIaQopeTIKO TUTTO 080U TTapATNnEEITal SINPOPETIKA
MeTaBOAR oTnVv TaXUTNTA.

e H mBavoéTnTa atuxnuaTog o€ PBpoxepéS OUVORKEG QUEAVETAI ONMAVTIKA, O€
oxéon ME ENPEC TUVONKES KAl KON TTEPICCOTEPO UETG aTTO dia Enpr) TTEPIndO.

e O «kivbuvog TIOU QVTITTPOCOWTTEUOUV Ol PPOXOTITWOEIS Bewpeital ouvOUACTHOG
KOKNG TPIBNG TWV 000CTPWHATWY Kal XOMNARG opatoTnTag. AKOUN Kal av Ol
odnyoi €ival Ikavoi va avTioTabuioouv TIC OUVOAKES PpeyUEVOU 0O0CTPWHUATOG, O
KivOuvog ouykpouong auéavetal AOyw xaunArg opatdtnTag.
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O1 ouvBnkeg KAKNG opardTNTag, 0T BPOXI, MEIWVOUV TNV ATTOTEAECHATIKOTNTA
TNG OTITIKAG avTiAnYNng Tou OdIKOU TTEPIBAAANOVTOG TWV 0dNYWV PE ATTOTEAEOUO
TOV UYNnAO Kivduvo aTuxXnuaTtog.

QoT1600, MEPIKEG TTPOOPATEG MEAETEC £XOUV BPEl AVTIQATIKA OTTOTEAéOMHATA
OXETIKA PE TIG BPOXOTITWOEIG KAl TA atuXfpaTa. YTroAoyicetal 0TI n €TMIPPON TNG
BPOXOTITWONG €ival DIAYOPETIKA OTIG HECOYEIOKEG XWPES, OTTOU Ol BPOXOTITWOEIG
OupBaivouv Kupiwg TO XEIMWVA Kal oiyoupa oTravidTePa Ot OXEON ME KATTOIEG
XWPES TWV HIMA kol GAAEG EUPWTTAIKEG XWPEG.

O1 éutraipol odnyoi @aiveral va gival o IKavoi va TTPoBAEYouV éva eTTEPXONEVO
aruxnua o€ oXEon ME TOUG ATTEIPOUG 0ONYOoUG, TTAPOAO TTOU TO ATTOAUTO ETTITTESO
a1rdédo0onNg HEIWVETAI KATA TIG VUXTEPIVEG OUVONKEG.

O1 duopeveic KaIpIKEG OUVOAKEG €XOUV TTPOQPAVH AVTIKTUTTO OTO TTOC0OOTA
ATUXNHUATWY 0 000UC Kal auToKIVNTOOpOUOoUG. MTTopEi va uttdpyxouv S1a@opEég
oTa ATTOTEAEOUATA DIAPOPWY HEAETWY, PTITOPOUV OUWG va e€¢nynBouv atro To
OXeOIOOUO TNG EKACTOTE MEAETNG, TNV NUEPOUNVIA TNG MEAETNG KaAI TNV TTEPIOXN ] TIG
XWPEG TTOU TTEPIAAUBAvVOVTAl OE QUTH.

O1 TrpocouoIwTéEC 0dAYNONG ATTOTEAOUV OTIC NUEPES MAG €va ONPAVTIKO £pYaAEio
TToU €xel 0Tn O1A0e0r TNG N €MOTAMN VI va OIEPEUVACEI TOUG TTAPAYOVTEG TTOU
eTNPeadouv TNV 0dIKA CUNTTEPIPOPA Kal TNV ac@daAsia Tou odnyou. MNMapouacidlouv
TTAEOVEKTAUATA KAl MEIOVEKTAHUATA, AAAG PE Mia Oe€ipd ATTO €QAPPOYEG, UTTAPXEI
TTPOOTITIKN BeATiwWoNG Kai avénong TnNG &yKupoOTNTAS €VOG TTPOCOMOIWTH
odnynong.
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KE®AAAIO 3

3. OEQPHTIKO YNOBAGPO

3.1 EIZArQrH

210 KEQAAaIO auTd, TToU agopd oTo BewpnTiKO UTTORABPO, TTapouaialeTal n Bewpia
oTnv otroia BacileTal n oTaATIOTIKA avaAuon TG AimAwuartikng Epyaociag. H pébodog
TToU apXik& €mAEXONKe yia TNV avAdAuon Twv OTOIXEIWV ATAV N YPAMMIKNA
TTaAivopdpnon (linear regression). O KUpiog Adyog oToVv OTT0I0 OTNEIXBNKE N €TTIAOYA
TNG pEBOOOU auTAG cuvioTatal oTo OTI N €EapTnUEVN METARBANTA Tou TTPORANUATOG
(TaxutnTa d1adpoung) apevog AQUPBAVEl OUVEXEIC TIMEG KOl OQETEPOU OKOAOUOEI
Kavovikniy katavoun. ‘Evag mmpooBetog Adyog 1Tou odrynoe oTtn xprion tng pebdédou
QUTAG €ival OTI TTPOKEITAI TTEPi Miag ATTARG, €UPEWG XPNOIYOTTOIOUMEVNG PEBODOU
TTPOBAEYNG KATToIaG  METABANTAG. ZTnVv  TTopegia  avalntnong MIaG  KOoAUTEPNG
OUOXETIONG METALU TWV PETAPRANTWY ETTIAEXBNKE N AoyapiBuokavovikr) TTaAivopounon
(lognormal regression). Zxemkd@ Me TO av Oa oupPei TeAIK& KATTOI0 ATUXNMA,
EMAEXONKE n MEBODOC TNG AoyIOTIKAG avdAuong TraAivopoéunong (binary logistic
regression). Autd €yive OI0TI n egaptnuévn PeTaBANTA cival diakpith Kal AauBdavel
MOVO OUO TIUEG. 2T OUVEXEIQ TOU KEQPAAAIOU QuTOU, Kal a@ou Yivel avagopd o€
KATTOIEG BACIKEG OTATIOTIKEG £VVOIEG, AVOAUOVTAl TA ETTINEPOUG BEWPNTIKA OToIXEI
TTOU AgpopoUV OTN YPAUMIKA Kal 0Tn AoyapiOuokavovikA TTaAivopounon, otn AOyIOTIKN
avaAuon TToAvopdunNong, Kabwg Kal oTa KPITAPIA Aatrodoxns evog TTPOTUTTOU. TEAOG,
avatrriooovTtal KATToIEG BACIKES A&IToupyieG TOU €18IKOU OTATIOTIKOU AOYIOMIKOU TTOU
XPNOIMOTTOINBNKE.

3.2 BAZIKEZ ENNOIEZ THZ ZTATIZTIKHZ

O 6pog ANBuopo6g (population) ava@EpeTal 0TO GUVOAO Twv TTAPATNPNCEWY TOU
XAPOKTNPIOTIKOU TTOU €VOIOQEPEI TN OTATIOTIKA €peuva. [pdkeiral yia éva ouvoAo
oToIXeiwv TTOoU €ival TeAeiwg KkaBopliopéva. '‘Evag TTANBUOPOG pTTOpEl va  gival
TTPAYMATIKOG 1) BewpnTIKOG.

O 6pog deiypa (sample) avagépetar o éva utTooUVOAo Tou TTAnBucuou. Ol
TTEPIOCOOTEPEG OTATIOTIKEG €£PEUVEG OTNpiCovTal O deiypata, apou ol IDI0TNTEG TOU
TTANBuUCuOU €ival ouvhBwg aduvaTtov va kataypagouv. OAa Ta aToIXEia TTOU aviKouv
oTo Ociyya avAkouv Kal atov TTANBuopo, Xwpeic va 1oxuel 1o avrioTpogo. Ta
OUPTTEPACPATO TTOU Ba TTPOoKUWOoUV atrd T MEAETN Tou Oceiyuatog Ba 1oxUouvV ME
IKavOTTOINTIKY aKpiBeia yia oAdkAnpo Tov TANBuoud pévo edv 10 Ociyua eival
QVTITTPOCWTTEUTIKO TOU TTANBuouoU.
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Me Tov 6po peTaBAnTég (variables) evvoouvTal Ta XOpAKTNPIOTIKA TTOU EVOIAPEPOUV
va PETPNBOUV Kal va KATaypa@ouv o€ €va oUvoAo atopwv. Or peTaBANnTEG
dlakpivovTal OTIG TTAPAKATW KATNYOPIEG:

(a) MoloTikég peTaBAnTég (qualitative variables). Eival o1 yetapAnTéG Twv oTTOiWV OI
OuVaTEG TIMEG €ival KOTNYOPIEG BIAPOPETIKEG PETALU TOUuG. H xprion apiBuwy yia tnv
TTOPAoTACN TWV TIMWV MIOG TETOIAG PMETABANTAG cival KaBapd cupBOAIKY Kal dev EXEI
TNV €évvold TNG HETPNONG. H OIKOYEVEIOKN KATAOTAON €ival Yia TETOIQ HETABANTH.

(B) NMNoooTikég peraBAntég (quantitative variables). Eival o1 peTaBANTEG PE TIMEG
apiBuoug, TTou OPWG €Xouv Tn onpacia TG PéTpnong. H nAikia kai o apiBuog raidiwyv
MIaG OIKOYEVEIAG OUVIOTOUV TETOIEG HETABANTEG. OI TTOOOTIKEG METARBANTEG DIAKPiVOVTal
ME TN o€Ipd TOug Ot OUO HEYAAEC KaTnyopieg, TIC Bl1aKpITEG (| aouvexeig) kal TIG
OUVEXEIG.

2€ yia dI1akpITH METARANTA N MIKPOTEPN UN MNOEVIKN S1aQOPA& TTOU UTTOPOUV va £XOUV
OuUo TIPEG TNG gival oTaBepr) TTooOTNTA. 'Eva T€ETOIO TTAPAdEIyua gival 0 aplBudg Twv
MEAWV TNG olkoyévelag. AvTiBeTa, o€ pia ouvexr JETABANTH duo TIWEG Ba uTTopOUCE Va
gival xpovia, MNAVES, NUEPEG, WPEG, AETITA, OEUTEPOAETTTA. TNV TIPAEN, OUVEXAG
Bewpeital pia peTaBANTR Otav PTTOPEI VO TTAPEl OAEG TIG TINEG o€ éva dIAOTNUQ,
Ol0QOPETIKG BewpeiTal dIaKPITH.

Mértpa kevrpikng Tdong (measures of central tendency): e Trepimtwon avaAuong
EVOG OEIYMATOG X1, X2, ..., Xv N HEON TN UTTOAOYICETOI CUPQWVA PE TN OXEON:

X+ x4 +x,

X

=Xy @

v
Mértpa diaoctropdg Kail petaBAntétnrag (measures of variability): 2Tnv TTEpITITWON

otou Ta dedopéva amoTedolv éva deiyua, n dlokUpavon cupPoAileTal pe s? Kal
Slaipeital pe (v-1):

2 _ _ v =2
s = [/ - DX ) (=9

010U x 0 SEIYHATIKOG HECOG, dNAADN N YETN TIA TWV TTAPATNPACEWY OTO deiyua.

H pofnpatikn oyéon mov divel TV TUmIKY 0r0KALGY) TOL delypatog ivor:

S = \/; = JZLl(xi —x)? (v—1)

MNa TNV TTEPITITWON CUMMETPIKA KATAVEPNUEVOU OeEiyuaTog dedOUEVWY, OCUNQWVA ME
évav ePTTEIPIKO Kavova TTPOKUTITEN OTI TO diIdoTha:
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. (-s, +s) TTEPIEXEN TTEPITTOU TO 68% TWV BEDOUEVWV
. (-2s, +2s) TTEPIEXEl TTEPITTOU TO 95% TWV dESOPEVWV
. (-3s, +3s) mepIEXEl TTEPITTOU TO 99% TWV dEDOUEVWV

2uvdlakupavon (covariance of the two variables): AtmroTeAei €va péTpo NG oxéong
METALU OUO TTEPIOXWV DEDOUEVWIV.

v

cov(X,Y) = [1/(v — 1)] X Z‘_l[(xi — X)X (yi =yl

L
Métpa aglomioTiag:

ETritredo gummioToouvng: n avaloyia Twv TTEPITTTWOEWY TTOU HIa eKTipnon Ba gival
OWOTH.

ETriredo onpavTiKOTNTAG: N avaAoyia Twv TTEPITITWOEWY TTOU £va CUMTTEPACUA
gival eo@aApévo.

3.3 ZYZXETIZH METABAHTQN - ZYNTEAEZTHZ ZYZXETIZHZ

2Tn ouvéxela Bewpouvtal dUo TuxXaieg Kal ouvexeig HeTaBANTES X,Y. O Babuog Tng
YPOUMIKAG GUOXETIONG TwV dU0 auTwV YETARANTWVY X Kai Y pe dlaotropd ox? Kal aY?
avrtiotoixa Kai ouvdlaotmopd oXY = cov (X,Y) kaBopiletal PJeE TO OUVTEAEOCTN
ouoyériong (correlation coefficient) p o oTroiog opileTal wg:

p = (oxv/ox) % (1/or)

O ouvteAeoTIC ouoxéTiong p ek@palel 10 Babud kal Tov TPOTTO TTOU oI OUOo
MeTapAnTéC ouoxeTiCovtal. Aev e€aptaTal amd T povada péTpnong Twv X Kai Y Kal
Traipvel TINEG oTo didoTnua  [-1,1] .Tigég kKovid oTto 1 dnAwvouv 1oXUPH BETIKA
OUOXETION, TIMEG KOVTA OTO -1 dnAwvouv 10Xupr apvnTIK CUOXETION Kal TIMEG KOVTA
o010 0 dnAwvouv ypauuikn avecapTnoia Twv X kai Y.

H ekTipnon TOu CUVTEAEOTH CUOXETIONG P YIVETAI PE TNV AVTIKATAOTACN OTAV AVWTEPW
e€iowon TNG ouvdlaoTToOpAG Oxy KAl TwV dIACTIOPWY Ox, Oy ATTd OTTOU TTPOKUTITEI
TEANIKA N €KQPOON TNG EKTINATPIOG T

v

r@N =0, @-Dx0-N/Q, @-9exQ 0=
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3.4 KANONIKH KATANOMH

Omtwg cival yvwoTtd atmd Tn Bewpia TNG OTATIOTIKAG, YA TN HEAETN TWV dla@OpwWV
OTATIOTIKWV MEYEBWV TIPETTEl va  €ival yVwOTH n HOpP®H TNG KATAVOUAG TTou
akoAouBouv ol TIYEG Toug. Mia atrd TIG TTIO ONPAVTIKEG KATAVOMEG TTIBavOTNTAS YIa
OUVEXEIG METABANTEG €ival N KAVOVIKH KaTtavoun A karavopur Tou Gauss. H ouvaptnon
TTUKVOTNTAG TNG KATAVOUNG QUTAG €ival:

F(x) = (1/0 X V21) x el=0-w*/(2e%)]

OTTOU Y Kal O €ival OTOBePEG i0eg PE T MEON TIMA KAl TNV TUTTIKA OTTOKAION,
AVTIOTOIXWG.

3.5 MAOGHMATIKA NMPOTYTA
3.5.1 TPAMMIKH NMAAINAPOMHZH

O KAGBOG TNG OTATIOTIKAG, O OTToI0G €EeTAlEl TN OXEON METAEU BUO ) TTEPIOCOTEPWV
METaBANTWY, woTe va eivar duvar) n TPOPAeWn TNG MIOG OTTO TIG UTTOAOITTEG,
ovopaletal avaAuon mraAivépopnong (regression analysis). Me Tov 6po e€apTnuévn
METABANTA evvoeital N HETABANTA TNG OTTOIAG N TIMN TTPOKEITAI VO TTPOPRAEPOE, Evw ME
TOV OPO AVEEAPTNTN YiVETAI Ava@OPA O€ EKEIVN TN JETAPBANTH, N OTTOIQ XPNOIYOTTOIEITAl
yila Tnv TPOBAEwn TnG €gaptnuévng METaBANTAG. H ave¢dptntn petaBAnTh Oev
Bewpeital Tuxaia, oM@ TTaipvel kaBopiopéveg TIPEG. H egaptnuévn peTaBANTN
Bewpeital Tuxaia kalr «kkaBodnyeitary amd tnv ave¢dpTntn YETABANTH. MNpokeiuévou va
TTPOCdIOPIOTEI av pIa aveEapTnTn METABANTA | CUVOUOOUOG aveEapTHTWV PHETARANTWYV
TTpokGAece TN METOBOAN TNG €€apTnuévNG METAPANTAG, KpIiveETal aTTapaitnTn N
QAVATITUEN MABNUATIKWY PHOVTEAWV.

H avamrugn evog pabnuatikou poviéAou atroTeAel pia oTamioTikh dladikaoia TTou
OUPBAAAEl 0TV avdTrTuén €§ICWOEWV TTOU TTEPIYPAPOUV Tn Oxéon METAEU TwV
aveCdpTnTwy PETORBANTWYVY Kal TNG €€apTnuévng. ETmonuaivetar 61 n €mAoyn NG
MEBOBOU avaTTTUENG €vog povTéAou BacieTal oTo av n €Captnuévn PETARANTA €ival
OUVEXEG 1] OIOKPITO PEYEDOG.

21NV TTEPITTITWON TToU N €§aptnuévn PETABANTA €ival ouvexEég PEyeBog Kal akoAouBEi
KQVOVIKH KOTAVOWr XPnolhoTrolEiTal n uéBodog TNG YPOUUIKAG TTaAivdépounong. H
ammAoUCTEPN TTEPITITWON  YPAMUMIKAG TTaAIVEpOuNoNnG €ival n  ommrAl  YPOMHIKA
TTaAivdpounon (simple linear regression).

21NV aTTAf YPAPPIKA TTaAIVOPOUNnon uttdpxel uovo pia ave¢dptntn peTaBAnTA X Kal
Mia e€apTnuévn ETABANTA Y, TTOU TTpoCEyYileTal WG YI YPAUMIKY) ouvApPTNaOn Tou X.
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H iy yi TNG Y, yia KABe Tiun TnG Xi Tng X, divetal atrd mn oxEon:
yi= o+ BXi+ &

To mpéPAnua TG TTaAIvopOuNong €ival n €UPEcn TWV TTAPAUETPWY A Kal B TTou
ekpalouv KaAUTEPA TN YPAPMIKA cuvaptnon TG Y ammo mn X. K&Be {euyog TiHwv (a,
B) kaBopilel uia DIOPOPETIKA YPAUUIKA OXEON TTOU EKPPAZETAI YEWMPETPIKA aTTO €UBEia
YPOUMN Kal o1 dUO TTapAUETPOI OpidovTal WG EENG:

O o1aBepdS 6p0o¢ a gival N TIPA Tou Yy yia x=0.

O ouvreAeoTtng B TOu X €ival n KAion (slope) Tng eubciag 1 aANWG O OUVTEAECTRG
maAivdpopnong (regression coefficient).

Ekepddler Tn petaBoA TnG peTapAnTAG Y otav n petaBAnTth X petafAnBei katd pia
povada .

H Ttuxaia petaBAnt) €i Aéyetar o@daApa TraAivdpoépnong (regression error) Kai
opigeTal wg n dlagopd TNG yi atrd Tn deopeupévn péon miwn E(Y| X= xi ) 6mrou E(Y|X=
Xi)= a+ Bxi .

MNa Tnv avaAuon TG YPAUMIKAG TTAAIVOpOUNONG YivovTal Ol TTApAKATW UTTOBETEIG:

H petaBAnt) X gival eAeyxopevn yia 1o TTIPORANUa UTTO PJEAETN, dNAadN gival yVwOoTEG
Ol TINEG TNG XWPIG Kapia ap@ifoAia.

H e€aptnon tng Y atrd m X €ival ypauuIKA.

To o@dAua TTaAIvOpduNoNG €xel Péon TIMA PNOEV yia KABE Tiun TG X Kal n diaoTropd
TOU eival oTaBepr kai dev e€aptdaral atrd Tn X, dnAadn E(ei)=0 kai  Var(ei)= 0¢?

O1 mTapatrdvw UuTToB€0EIC vIa ypauuikK oxéon Kal otaBepry dlaoTTopd aTTOTEAOUV
XOPAKTNPIOTIKA TANBuOuwv JE Kavovik Katavoun. 2ZuvAbwg, Aoimmév, o€
TTPORANMATA YPANMIKAG TTAAIVOPOUNONG YiveTal UTTO0EON OTI N BECUEUPEVN KATAVOUN
TNG Y €ival KAVOVIKT).

2TNV TTEPITITWON TToU N Tuxaia PETABANTA Y €CapTdTal YPOUUIKA ATTO TTEPICOOTEPEG
ammo pia petaBAnTég X (X1,X2,X3...,XK ),yiveTal ava@opd otnv TTOAAATTAR YPOMHIKA
maAivdpounon (multiple linear regression). H egiowon 1Tou TTEPIYPAQEl T OXEON
METAEU e€apTnUEVNG KAl aveEApTNTWY PETABANTWYV gival n €¢NG:

Y 1=p0+B1x1i+B2x2i+B3x3i+...+Bkxki+ei.

O1 utroBéoeig TG TTOAAATTANG YPAUMIKAG TTAAIVEPOUNONG cival idIEG PE EKEIVEG
NG ATTAAC YPAUMIKAG TTaAIVOPOUNonG dnAadn uttobEéTel Kaveic OTI Ta o@AAuaTta €i TNG
TTOAIVOPOPNONG (OTTwg Kai n Tuxaia heTaBANTA Y yia kKABe Tipn NG X) akoAouBouv
KAVOVIKy Katavoun ue otaBepn dlaotmopd. Mevikd 1O TTPOBANUO KAl N EKTiPNON TNG
TTOMOTTIANG  TTaAIvOpOunong Oev  JIOQEPEl OUCIOOTIKA aTTO  €KEIVO TNG  ATTANG
YPOUMIKAG TTaAIvopounong. '‘Eva kaivoupylo oOToIxEio oTnv TTOANATTAR  YPANMIKD
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TTaAIvOPOPNOoN €ival OTI TIPIV TTPOXWPENOEI KAVEIG OTNV EKTINNON TWV TTAPAPETPWV
TTPETTEl va €AEYEEl av TTPAYUATI TTPETTEI va CUMTTEPIANPOOUV OAEG O aveEdpTNTEG
METABANTEG OTO povTéNo. Ekeivo TTou atraiteital va eEaoc@alioTEl ival n undevikni
OUOXETION TV avecapTnTwy PeTapAnTwy ( p(Xi,xj) Vi#]— 0)

3.5.2 AOIF'APIOMOKANONIKH NMAAINAPOMHZH

2tnv  Topeia  avalntnong  MIOG  KATOAANAGTEPNG  MEBOBOU  ETTIAEXBNKE N
AoyapiBuokavovikf taAivopopnon (lognormal regression). Méow T1nG peBddoU
auTtg Oivetalr n duvardtnTa AVATITUENG €vOG WOVTEAOU TTOU OUOXETICEl OUO N
TTEPIOOOTEPEG METARBANTES. To AoyIopIKO TTOU XPNOIMOTIOIEITAI yIa TNV €PEuva TNG
AoyapiBuokavoviKng TTaAivopdunong eival idlo Ye €keivo TTou €@apPoleTal yia Thv
EKTEAEON TNG aTTANG YPAMMIKAG TTaAivopdéunong. H oxéon Tou ouvdéel Tnv
eCaptnuévn  HE TIGC QveCAPTNTEG METAPRANTEG €ival KAl QUTA  YPOUMIKA. 2TN
AoyapiBuokavoviky TTaAivopoéunon (lognormal regression) O OUVTEAEOTEG TwV
METABANTWY TOU POVTEAOU gival OI CUVTEAEOTEG TNG YPAPMIKAG TTAAIVOPOUNONG.

YTtrohoyietal ammo Tnv avaAuon TTaAivopdunong Ye Baon tTnv apxXn Twv geAaxioTwyv
TETPAYWVWYV dnAadn uttoAoyifovtal Katd TETOIO TPOTTO WOTE VA EAAXIOTOTTOIEITAI TO
dabpoioua:

S(Y = (Bo+ B1X1+ B2X2+. . +BiX)))?

H AoyapiBuokavovikn TraAivopopnon PBacietal otnv utrdBeon 6T 0 QUOIKOG
AoydpiBuog NG e€€aptnuévnG PETAPANTAGC OKOAOUBEI PIa KAVOVIKA KOTAVOMN ME
apIOUNTIKG PECO M KaI TUTTIKN oTTOKAIon 2. Me &GAAa Adyia n AoyopiBUOKAVOVIKN
TTOAIVOPOUNON ATTOTEAE XPOINO €PYAAEI0O OTAV TA OTOIXEIQ TTOU TTEPIEXOVTAl OTN
Baon o&edopévwyv eival un apvnTikd, O QUOIKOSG AoydpiBuog TnG avegdptnTng
METABANTAG OKOAOUBEI TNV KAVOVIKI KATAVOWN Kal O apIOUNTIKOG HECOG €ival OXETIKA
pMeydAog. Me 1n diadikacia Tng TTOAIVOPOPNONG CUOXETICETal PIa  e§apTnHEVN
METABANTA peE GAAeG, TIGC avegdpTnteg MeTABANTEG. Bpiokel e@apuoyry oTn
MEAAOVTIKA TTPOPRAEWN HI0G PNETABANTAG O€ oxéon PE piIa GAAN 1 oTtov TTPocdlopioud
Miag ouvaptnoiakis oxéong log(pi)=f(xil, xi2,...,xiq) METAEU Twv TTAPATNPENUEVWV
TiHwv di (i=1,2,...,q) NG €€apTnuévNG METABANTAG KAl TWV TIMWV TWV AVEEAPTNTWYV
peTapAnTwv (Bauer, Harwood, 1998).

H paBnuartikr) oxéon 1rou meplypd@el Tn EBodo auTh ival n ENG:
(yi) = fO + Blxli + [2x2i + f3x3i+. . . +fkxki +

OTtrou y cival n e€aptnuévn petaBAnTh kai BO,B1.82,83,...,Bk: cival oI ouvTeAeOTEG
MEPIKNG TTaAAIVOPOUNONG Xil,xi2,...,xiN: gival o1 ave€dpTnTEC ETABANTEC

EvVaAAaKTIKG pTTOpEl Va SIaTUTTWOET e TNV TTAPAKATW TTOAUTTAOKN LOPOPH:
Mi=exp (BO)exp(B1Xi)...exp(BgXiq)
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Otrou 710 log(ui) akoAouBei KavoviKr KaTavoun Je YOO Wi Kal TUTTIKA aTTOKAIoT 02,

3.5.3 AOTIZTIKH ANAAYZH NMAAINAPOMHZHZ

270 HOVTEAQ YPAPUIKAG KAl AOyapIBuoKavoVIKAG TTAAIVOpOUNoNG TTOU TTEPIYPAPOVTAI
oTO KEQAAAIO auTd 1oXUEl N TTPOUTTO0e0N OTI N €CapTNUEVN PETABANTH €ival CUVEXAG.
EvrouToig, otnv mepitrTwon 1ou N e€aptnuévn METABANTA eival diakpith (6TTwg TO
EVOEXOUEVO VA OUMBEl KATTOIO aTUXNMa) XpNoldoTrolEiTal n AoyioTIKA avaAuon
TTaAivopopnong. H AoyioTikr) avaAuon TTaAIvopOunong XPNOIUOTIOIEITAl YIa TN
onuioupyia povTéAwv TTPORAewng kai Tagivounong. Eivar duvati n ékBaon uiag
KATNYOPIKAG METABANTAG UE BUO KATNYOPIEG ME TN XPHON €VOG OUVOAOU CUVEXWV KOl
OIOKPITWY PETABANTWYV. 2€ avTiBeon PE TN YPOAUMIKN TTOAIVOPOPNON, N €§apTnUévN
METABANTA cival n mOavotnTa n €éKBacn Tou OTTOTEAEOPATOG va loouTal e 1.
Xpnolyotroleital o0 VETTEPIOG  AoydpiBuog yia Tnv  Tmilavetnta 1 10 Adyo
milavogaveiag (likelihood ratio), n €Captnuévn peTaBANTA va eival 1, cUuQwva ue
TOV TTAPOKATW TUTTO:

Y =logit(P) = LN(P#/(1 — Pi)) = Bo+ BiXi

OTTOU:

BO: ival n otaBepd TOU povVTEAOU

Bi: €ival TTOPAUETPIKEG EKTIMATPIEG YIa TIC avegdptnTeg MeTaBANTES (Xii=1,...,n TO
OUVOAO TWV €EaPTNUEVWYV PETARBANTWV)

H mO6avétnta kupaivetar amd 0 €wg 1, evw o vemmépiog AoydpiBuog LN(P/(1-P))
KUpaiveTal ammd peiov ATTelpo wg ouv ameipo. Ta poviéAa AoyIopIKAG avaAuong
TTOAIVOPSUNONG UTTOAOYICOUV TNV KAUTTUAOYPOUMN OXEON QVvAPESO OTNV KATNYOPIKN
emAoyn Y kal oTig JeTaBANTEG Xi OI OTTOiEG PTTOPEl va gival ouvexeic fp dlakpitég. H
KAUTTUAN TNG AOYIOTIKAG TTAAIVOPOUNONG Eival TTPOCEYYIOTIKA YPAUMIKI OTIC HECQIES
TIMEG KAl AOYQPIBUIKN OTIC aKpaieg TINES. Me atTAd PETAOXNMATIONO TNG TTAPATTAVW
oxéong odnyouuacTe oTNV €€1GC vEa OXEoN:

(Pi{1 - Pi)) = eBO+BiXi = eBOeBiXi

H Bepehiudng eCiowon yia Tn AoyioTikr TTaAivopounon ocixvel Ot 6tav n TIUA JI0g
aveEdpTNTNG METABANTAG augnBei Katd pia povada Kal OAEG O1 UTTOAOITTEG METARBANTEG
TTapapévouv oTalepéc o véEog Adyog TmBavogaveiag Pi/(1-Pi) divetar amd tnv
TTAPAKATW OXEon:

(PA1 - Pi)) = eBoeBi(Xi+1) = eBoeBiXieBi

‘ETo1 TTapatnpeital 611 étav n avegdptntn PETABANTA Xi augnBei katd pia povada, Pe
OAec TIC utTOAOITTEG PETAPBANTEC va TTapapévouv oTaBepég, n mlavotnta Pi/(1-Pi)
auaveral Katd éva ouvTeAeaTr) eBl,
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3.5.4 EKTIMHZH TQN NAPAMETPQN

H eKkTipnon Twv TTAPAUETPWY TOU POVTEAOU TOOO TNG TTOAAQTTANG YPAUMIKNAG 600 Kal
TNG AOYOpPIBUOKAVOVIKNG TTOAIVOPOUNONG YiveTal Pe Tn HEBOBO Twv eAayioTwv
TETPpaywvwyv (method of least squares).

O 1pocdiopiopds Twv Bi, Oivel Y TTPOCEYYIOTIKN €UBEiQ, TTOU OUVOEEI TIG TIMEG TNG
METABANTAG Y d0Beicwyv Twv TIPWV TNG X. H euBcia 1TTou TTpokUTITEl AéyeTal guBEia
maAivdpounong Tng Y mavw otn X. 2KoTré¢ €ival To ABPpOIoHa TWV TETPAYWVWV

TWV KATAKOPUPWYV aTtTooTdoewV Twv onueiwy (X,Y) atrd tnv eubcia va gival eAGXIoTo.

Aivetal €va evOEIKTIKO DIAYPAUMA TNG EUBEIOG EAAXIOTWYV TETPAYWVWV.

Y

X
Aiaypauua 3.1: Eubcia eAayioTwy TeTpaywvwy

3.6 AIAAIKAZIA ANAMTY=HZ KAI KPITHPIA ANMOAOXHZ
MONTEAOY

Omwg  avagépbnke o€ TTponyoupevo €6G@IO, oI PBACIKEG TTPOUTTOOE0EIG TTOU
e€etaovial TIPIV. TNV aVATITUEN €VOG MOVTEAOU a@OpoUV KATOPXNV OTnVv
KavovikoTnTa. Bdoel TG TTpoUTméBeong auTthg, atraiTeital ol TIHEG TNG METABANTAG Y va
aKOAOUBOUV KAVOVIKH KATAVOWT).

H ouoxétion twv aveddptnTtwv MeTaBAnTWV atroteAei T OelTEPn PaOIKN
TTPoUTT60e0N. ZUPQWVa HE QUTA, Ol aveEdpTnTeG METARANTEC TIPETTEl va  Eival
YPOUMIKWG avecdpTnTeg HETAgU Toug (p(Xi, X)) =0 V i#)), yiaTi o€ avTiBeTn TTEPITITWON
d¢ev gival duvartr n eEakpifwaon TNG ETMPPOAGS TNG KABE YETABANTAG OTO ATTOTEAECA.
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Av, dnAadr, oe éva povtélo icdyovtal dUO PETABANTEG TTOU OXETICOVTAI HETAEU TOUG
eMaviCovtal TTpoBAAuaTa HEPOANWIAG KAl ETTAPKEIAG.

Ta KpITAPIO TTOU XENOIPOTTOIOUVTAl YIa TNV a&loAdynon €vOG HOVTEAOU HETA Tn
S1apépPWON TOU cival Ta TTPOCNUA KAl O1 TIMEG TWV OUVTEAEOTWV Bi TNG £¢icwong, n
OTATIOTIKA ONUAvTIKOTATA, N TTOIOTNTA TOU JOVTEAOU Kal TO O@QAANA TNG £€iocwong.

Ooov agopd 0ToUG OUVTEAEOTEG TNG £€iowaong, 6a TTPETTEl va UTTAPXEI duvaTOTATA
AOYIKAG EpUNVEIAG TWV TTPOCT MWV TOUG. To BETIKO TTPOONUO TOU CUVTEAEOTH dNAWVEI
augnon TG €CapTnuévNG METABANTAG ME TNV aug¢non Tng avegdptnng. AvTiBeTq,
apvnTIKO TTPOCNUO CUVETTAYETAI PEIWON TNG €6APTNUEVNG METABANTAG PE TNV AUENON
NG avegdptnTng. MNa TTapddeiyya, oTnv TEPITITWON TTOU N TaXUutnTa O10dPOMNG
atroTeAei TNV aveCApTNTN KAl OI XPOVIKOI dlaXwpIoUoi TNV €6aptnuévn PETABANTH Tou
MovTéAou, Ba TTPETTEl 0 OUVTEAEDTNG Bi TNG TaXUTNTAG va €xel apvnTikG Trpéonuo. H
TIUl TOU OUVTEAEOTH Ba TTPETTEl KAl QUTH va epuNnVveUETal Aoyikd, dedouévou Ot
aug¢non TG avegdptnTng METABANTAG (Xi) KaTd pia povada em@Epel augnon NG
e€apTnUéVNG KaTA Bi JOVADEG. TNV TTEPITITWON TTOU N AUgNON auTh eKQPAETAl O€
TTOOOO0TA, TOTE TIPOKEITAl yia Tnv eAaoTikdéTNTa (elasticity). H eAaoTikéTRTA
QVTIKATOTITPICEI TNV gualoBnoia piag eEapTnuévNG METABANTAG Y oTn PMETABOAN Hiag A
TTEPICOOTEPWYV AVECAPTNTWY PETABANTWV.

Eival TTOAEG @opég 0pBATEPO va eKPPAOTEI N eualcOnoia w¢ TToocooTIaia YETABOAA
NG €gaptnuévng HPETABANTAG TTou TTpoKaAei N 1% peTaBoAl Tng avegdptnng. H
€EAQOTIKOTNTA, VIO YPAPUIKA TTPOTUTTA, diveTal aTrd Tn oxéon:

ei = (AY7AX:) (X7Yi) = B(X/Y7)

H oTatmioTikil €ummioTooUvVn TOU YPOMMIKOU MOVTEAOU afloloyeital péow Tou
eAéyxou t-test (KpITAplo ttng katavoung student). Me Tov &¢iktn t TTpocdiopileTal n
OTATIOTIKA ONUAvVTIKOTATA TWV aveEdpTnTwy PETaBANTWY, KaBopiovTtal dnAadn TToIES
METABANTEG Ba oUPTTEPIANPBOUV OTO TEAIKO POVTEAD. O CUVTEAEOTAG t EKPPAZETAl HE
TN OX€on:

tstat =i/ s.e
OTTOU S.e: TUTTIKO AdBo¢ (standard error).

Baoel NG avwTépw oxéong, 600 HEIWVETAI TO TUTTIKO O@AAPa TOOO aufdaveTal O
OUVTEAEOTNG tstat kal ouveTtwg augavetal n emmdpkeia (efficiency). Ooo peyaAuTepn
gival n TP Tou t, TOGO pEYOAUTEPN €ival N €TMIPPON TNG CUYKEKPIUNEVNG WETABANTAG
OTO TENIKO ATTOTEAECMA. ZTOV TTivaka TTou OiVETAl OTN OUVEXEID TTAPOUCIAlovTal Ol
KPIOIMES TINEG TOU ouvTeAeOTA t (t7) yia KAOe eTTiTTEdO EUTTIOTOCUVNG.
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i Emimredo EpmioTooivng
BaOuog
EAeuBepiag
0,9 0,95 0,975 0,99 0,995
80 1,296 1,671 2,000 2,390 2,660
120 1,289 1,658 1,980 2,358 2,617
© 1,282 1,645 1,960 2,326 2,576

Mivakag 3.1: Kpiolueg Tiuég Tou ouvreAsarn t

‘ETo1 yia péyeBog deiypatog Trepi Ta 80 kai £mTiTredo eutmmioToolvng 95% eivar t* =1,7
Kal yia eTmiTredo eutmaToouvng 90% cival t'=1,3. Av Aoimrév éxoupe t=-3,2 yia KAToIa
ave¢dpTtntn PeTABANTA Xi TOTE TTapatnpeital 6T atrdAUTN TIPA Tou t €ival PeyaAuTepn
a1ré TNV TP Tou t* (1,7) Kal dpa gival atrodeKTA N WETABANTA WG OTATIOTIKA GNUAVTIKN
yIa 70 95% TV TTEPITITWOEWV.

Metd TOVv €AEyXO TNG OTATIOTIKAG €EMUTTIOTOOUVNG €EETACETAI N TroidTNTA TOU
MovTéAou. H TroidTnTa TOoUu poviéAou KaBopiletar Bdoel TOU OUVTEAEOTN
mpocappoyig. O ouvteAeoTAG R? XPNOILOTIOIEITAI WS KPITAPIO KAARC TTPOCAPUOYAS
TwV O0eOONEVWY OTO YPOUMIKO HOVTEANO Kail opileTal aTTd TN oXEon :

R?=SSR/SST

OTToU: SSR = ¥i-1(yi — ¥)? = B* Xi=1(x; — %)* Kall
SST = YV_(vi — 9)*

O ouvTeAeOoTAG AUTOG eKPPALEI TO TTOOOOTO TNG METARANTOTNTAG TNG METARBANTAG Y
TTou egnyeital amd 1N PeTaBAnT) X. Aappavel Tipég amd 0 éwg 1."0c0 1Mo KovTd
BpiokeTal n TiYR Tou R? oTn povada, TOCO TTIO I0XUPN YiVETAl N YPAUMIK OXEon
e€apTnong Twv peTaBANTWY Y kal X. O ouvteAeoT¢ R? £xel ouykpITIKr afia. Autd
onuaivel 611 dev UTTAPXEI CUYKEKPIYEVN TIMA Tou R? TTOU €ival atrodeKTr 1] ATTOPPITITEQ,
aAAG peTalu OUO ) TTEPICOOTEPWY MOVTEAWV ETTIAEYETAI WG KATAAANAOGTEPO €KEIVO HE
TN PeyaAUTepn TiPA Tou R2.

Oa TPETTEl va ToVIOTEl OTI XpelddeTal TTPOCOXH OTNn XPNOIUOTIoINCN Tou r Kal Tou R2.
To R? pmopei va xpnoigotroindsi w¢ PETPO 10XUPOTNTAC TNG YPOMMIKAS OX£0NG
ave¢dpTnTa ammo 10 av 1o X TTaipvel KABOPIOPEVEG TINEG i €ival Tuxaia peTaBAnTh.
AvtiBeTa, 1O r pmopei va xpnolygotroinBei pévo av 10 Y Kkal to X gival TuxXaieg
MeTapAnTéG. ETTOopévng, otnv Tmapouca AimmAwuartikr) Epyacia, Tou o1 ave¢aptnTeg
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METORANTEG €ival KOBOPIOUEVEG, XPNOIMOTIOIEITAI O OUVTEAEOTAC R? w¢ KpITAPIO
KATOAANASTNTAG TOU POVTEAOU.

Ooov agopd o010 o@AApa NG £€icwong Tou povtéAou, autd Ba TTPETTEI va TTANPOI
TPEIG TTPOUTTOBEDEIG:

. Na akoAouBei Kavovikr KaTavoun

. Na éxel oTaBepr diaoTropd Var(gi)= o:?=c Kal

. Na éxel undevikf ocuoxETion, p(eigj )=0 V i#

Avagépetal 0TI n dlaomropd TOU OQ@AAPATOG £EOPTATAI ATTO TO OUVTEAEOTH
TTpocdiopiopou R? . Oco yeyaAUTepo gival To R? 1600 pikpdTEPN cival n diaomopd Tou
o@aAparog, dnAadr T16c0 KaAuTepn eival n TTPORBAewn TTou BacifeTal oTnV €ubegia
TTaAIvOpSUNOoNG.

Ooov agopd oTta MOVTEAA AOYIOTIKAG avdAuong TraAivdpopnong, 1oxuel 6,1 Kal
oTnv atmAf Kal AoyapiBuokavovik TTaAivopoéuncon, he Tn dia@opd 6T aTn AOYIOTIKN
avaAluon tTaAivépounong 1o avrtioToixo t-test €xel Tnv ovopacia Wald. H 1y Tou
Wald yia kaBe petaBAnTA TTPETTEN va gival JIKPOTEPN Tou 1,7 OTTwG akpIPWG Kal yia To
ouvTteAeoTn t.

2NUAVTIKO POA0 OTnV €TMAOYN TWV METARANTWY TwV HOVTEAWV  TNG AOYIOTIKAG
avaAuong TTaAivopounong taicel n méavo@davela. Na Tnv eKTiNon TNG €TMPPONG
TWV  TTOPAPETPWY [ xpnoldoTrolEitTal n péEBOdOG TNG  MEyIOTOTTOINONG NG
molavodveiag. lNa va emrteuxBei uwnAr mOavoedveia, TTpooTTaboupe o AoydpiBuog
TWV OUVAPTACEWYV TTIBAVOPAVEIOG = -log(likelihood) va e€ivai 6060 10 duvaTOV
MIKPOTEPOG Kal TTPOTIUWVTAI TA POVTEAQ PE MIKPOTEPO AoydpiBuo TNG ouvdapTnong
molavoedveiag L. MovréAa TTou TrepIEXOuV TTOAAEC PETARANTEC gival TTEPIOCOOTEPO
ouvBeTa Kal xpeldletal évag kavovag va armo@acicel €dv n ueiwon Tou L= -
log(likelihood) agicer v augnuévn ToAUTTAOKOTNTA KaI yid TO OKOTTé autd
xpnoipotroloupe 10 Likelihood Ratio Test (LRT) (kpitTpio Adyou TTBavopaveiag).

2UhQWVa JE TO KPITAPIo Tou Adyou mBavopaveiwy (LRT), edv n diagopd LRT = -2 x
(L(b) — L(0)), é1rou L(b) =L(uovtédo ue tic p petafintéc), evwy L(0)=L(PovTéAO Xwpig
TIG P METORANTEQ), €ival PeyaAUTeEPN aTTO TNV TIUN Tou X2 yia p BaBuouc eAsubBepiag ot
eTTITTEdO oNUAVTIKOTNTAG 5% TO POVTEAO €ival OTATIOTIKA TTPOTINOTEPO ATTO TO PHOVTEAO
XWPIG TIG ETOBANTES Kal yivovTal OEKTEG O HETABANTEG WG ONUAVTIKEG.

O ouvTeAeoTAG p? KaBopilel TNV TTOIOTNTA TOU PovTéAoU. O ouVTEAEDTAC QUTOC gival
avaloyog Tou ouvteAeoTi R? Tn¢ aTmAAG YPAUMIKAG Kal  AoyaplOUOKAVOVIKAG
TTOAIVOPOUNONG KAl XPNOIKOTIOIEITAI WG KPITAPIO KAANG TTPOCAPHOYNG TWV OEOONEVIWIV
oT0 POVTEAO AoyIoTIKAG TTaAIvOpounong. YToAoyietal we €€AG: p? = 1 = (L(BYL(0))
otrou L(b)=L (povtého pe TG p HeETABANTEG) evw L(O)=L(poviéAo xwpig TIG p
METAPBANTEG). ZUYKEKPIPEVA, EKPPACLEI TO TTOOOOTO TNG METARBANTOTNTAG TNG METARBANTAG
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Y tou ggnyeital ammo tn petaBAnTt X. AapBaver Tipég atmd 0 éwg 1. Oco Mo KovTa
BpiokeTal n TIYA Tou p? OTn Povada, TOCO TIO IOXUPN £ival N YPAMPMIKA oxéon
££apTNONG TV PETABANTWY Y Kail X. Emionuaivetal 61l 0 ouvteAeoTNC p? £XEl KOl £W)
OUYKPITIKA agia. Autd anuaivel 0TI dev UTTAPXEI CUYKEKPIYEVN TIUK TOU P2 TTOU KPIVETAl
w¢ aTTodeKTA A ATTOPPITITEN, AAAG PETALU OUO 1) TTEPICOOTEPWY HOVTEAWV ETTIAEYETAI
WS KATOAANAOTEPO €KEiVO PE TN YEYAAUTEPN TIWNA TOU p? .

EmTmpooBETwg, €eAéyxeTtal o©€ ToI0 TTOOOOTO TO MPOVIEAO TNG  AOYIOTIKAG
TToOAIVOPOPNOoNG cival oe Béon va TTPoBAEWel cwoTd Tnv mMOavoTnNTa va CUpBEi
aruxnua. Eivar emBuuntd va mTpoBAETTETAI CWOTA N TTEPITITWON TTOU CUVERN 1] OXI
aruxnua, oe 600 1O duvaTOV TTIo PeYAAo TToo00Td. O pécog OPOG TOU TTOCOCTOU
auToU yia Ta dUO evOEXOUEVA Eival OKOTTIMO va gival HEYOAUTEPOG aTTd TO 65% Kal va
MNV uTtdpxel PeydAn diagopd PETAtU Twv OUO AVTIOTOIXWV TTOCOOTWV Twv OUO0
EVOEXOMEVWV.

3.7 AEITOYPIIA TOY EIAIKOY ZTATIZTIKOY AOTIZMIKOY

H otamioTikp avaAuon Twv OedOPEVWVY TTOU CUYKEVTPWONKAV £yIve PE TR XpAon
€101IKOU OTaATIOTIKOU AoyIopIKOU. AQouU KaTtaxwprnonkav Ta dedouéva o€ eIdIKEG BATEIg
Oedouévwy, METAPEPONKAV OTO OTATIOTIKO AoyiouIKG oTO Tredio dedopévwv Kal
akKoAouBnonkav ol EVEPYEIEG TTOU CUVOTITIKA TTOPOUCIAOVTAI OTN CUVEXEIQ.

Apxikd, kaBopioTnkav ol HeTaBANTEG oTO TTEdIO pETABANTWY (variable view). Ekei
divovTal ol ovopaoieg Kal kaBopifovtal o1 1010TNTEG Toug (Ovoua, TUTTOG PETARANTAG,
apiBués Yynoiwy, Kwdikotroinon TIWYV K.d.). Eival onuavtikd va yivel dIakpion Twv
MeTaBANTWY o€ ouvexeig (scale), diateTayuéveg (ordinal) kai dlakpITéEG (nominal).

2Tn ouvéxela, xpnoigotroigital n evioAl Analyze yia Tn OoTATIOTIKA avdAuon Twv
oedouévwy. H evtoAn auth TTepIAAUBAVEI TIG TTAPAKATW ETTIAOYEG:

Descriptive  Statistics: Aiadikaoie¢ yia TNV TTApAywyr  TTEPIYPAPIKWV
ammoteAeopdrwy. Edw Ppioketar n emAoyy Options. [pdkeirar yia XprolUeS
OTATIOTIKEG TTEPIYPAPIKEG OUVAPTAOEIG (UECOG, TUTTIKI ATTOKAIOT), HEYIOTO, EAAXIOTO).

Correlate: H diadikaoia Tou HETPAEI TN CUCXETION avAPEoa o€ Ceuyapia JETARANTWV.
ATTO €dw emAéyeTal n evioArl  Bivariate correlations. O1 petaBAnTéG TTOU
evlla@épouv gloayovTal oTo TTAdiolo  Variables kal xpnOIPOTIOIEITAI O OUVTEAEDTNG
ouoxEéTiong Pearson, av TTPOKEITAl YIO OUVEXEIC METARANTEC KAl O OUVTEAEOTNG
OUOXETIONG Spearman, av TTPOKEITAl YIa SIAKPITEG METABANTEG.

Regression: H diadikacia ekTeAei dia@opa €idn avaluoewv TTaAivopounong, Pia ek
TwWV oTToiwv gival n ypappik (Linear) tmou emAECaPe yia TNV avaAuon Twv
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0edopévwy pag. H petaBAnTh mou evdiagépel (egaptnuévn PETABANTA) €l0AYETAI OTO
TTAaiolo Dependent. O1 €mmegnynUaTIKEG UETABANTEG ME TIG oTroieg Ba €EnynBei n
METABANTOTNTA TNG €CapTnuEvVNG PETABANTAG eilcdyovTal oTo TTAdiolo Independent(s).
210 TAdiolo Method ptropei va emAeyei pia péBodog yia Tn BEATIOTN €TTIAOYN
ETTEENYNMATIKWY PETABANTWY. AuTr) ouvnBwg agrvetal Enter T1ToU onuaivel 6T OTO
MovTéNo eloépxovTal 6oeg PETABANTEG BpiokovTal oTo TTAdiolo Independent(s) pe N
OEIpA TTOU avaypAPovTal EKEI.

TéNoG, Ta atroteAéopaTta eu@avidovial ota dedopéva e¢ddou. Ma Tov £Aeyxo
KATAAANAGTNTAG TOU POVTEAOU €QAPUOlOVTal TA KPITHPIA TTOU TTPoava@EépOnKav.
EmdiwkeTal:

O ouvteAeoTAG ouoxETiong R? va eival katd 1o duvatd PeyaAUTEPOG OTA POVTEAQ
YPOUMIKAG Kal AoyaplOuoKavovIKAG TTAAIVOPOUNONG, €VW OTA HOVTEAO AOYIOTIKAG
TTOAIVOPOUNONG €MIOILKETAI PHEYAAN TTIBavo@avela, dnAadr n Ty Tou AoyapiBuou
Twv ouvapthoewv Tmoavogdveiag L= log(likelihood) va civai 6co 10 duvartdv
MIKPOTEPN.

O1 Tiyég kal Ta TTPOCNUA TwV CUVTEAECTWYV TTaAIvdpoéunong Bi va Ptmopouv va
e€nynBouv Aoyika.

O oT1aBepbg 6p0g TNG €icwaonNG, TTOU EKPPACEl TO TUVOAO TWV TTOPAPETPWY TTOU OEV
AN@BNKav utTéYWnN, va €ival Katd To duvaTto PIKPOTEPOG.

H Ty Tou oTaTIOTIKOU gAéyxou t va civar yeyaAutepn amd tnv Tiyn 1,7 yia
eTTiTTedO eutmoToouvng 95% kai

To etmiTredo onUAVTIKOTNTAG VA gival HIKPOTEPO ATTO 5%.
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KE®AAAIO 4

4. 2YANOI'H KAI ENME=EPrAzIA ZTOIXEIQN

4.1 EIZArQrH

Metd Tn BIBAIOYypa@IK ) avaoKOTINON €PEUVWOV CUVAQUWYV HE TO QAVTIKEIMEVO TNG
TTapovucag AimmAwuatikng Epyaciag, avamtuxnke 10 Bewpntikd uttdéfabpo TToUu
odnynoe otnv €TmAoyr JI0G KATAAANANG peBddou avaAuong. Q¢ uEBodOI OTATIOTIKNAG
avaluong €mMAEXONKAV N YPAMMIKE, 1N AOYOapPIBUOKAVOVIKI) Kal 1 AOYIOTIKA
TToAvopépnon. Emoéuevo Bripa Atav n e@apuoyr) piag KAardAAnAng odladikaaciog
EKTEAEONG TOU TTEIPANATOG, ATTO OTTOU Ba TTPOEKUTITAV TA ATTaPAiTNTA OToIXEia. H
OTATIOTIKA ETTEEEPYATIQ TWV OTOIXEIWV AUTWY Ba odnyroel oTnV £TTEUEN TOU OTOXOU
NG AimAwpaTikAg Epyaciag, dnAadn otn digpelivnon TnG ETIPPONS TWV KAIPIKWYV
OUVONKWYV OTNn CUMTTEPIPOPA KOl TRV AO@PAAEIa TOU 0BnyoU o€ AOTIKEG 080UGg
ME TN XPRON TTPOCOHOIWTH 08ynoNG.

To ke@daAalo autd, TOU a@opd TN OUAAOYR KOl ETTECEPYOTia OTOIXEIWY,
TTeEPIANaPBAveEl dUO UTTOKEPAAQIQ. 2TO UTTOKEQAAAIO, TTOU Ava@EPETAl OTN CUAAOYA
OTOIXEIWV, TIEPIYPAPETAI TO TIEiPAPA TTOU TTPAYMUOTOTTOINBNKE Kal Ta PBacikd
XOPAKTNPIOTIKA Twv OToIXEiwv TTou OUAAéEXONnkav. [MapdAAnAa, Trapoucidlovral
ETTIYPAPMATIKA KATTOIO BOOCIKA OTOIXEIQ, TTOU a@OpoUv Tov TPOTIO XPHong Kal TIG
BaoIkEG A€ITOUPYIEGC TOU TIPOCOMPOIWTA, TIOU £TTPETTE va PubpioTouv, WOTE va
OUAAexBouv Ta atrapaitnTa dedopéva. 10 deUTEPO UTTOKEPAAQIO, TO OTTOIO apopd TNV
ETTECEPYQTIA TWV OTOIXEIWY, TTAPOUCIACETAI N KWOIKOTIOINON TWV OTOIXEiWV Kal O
TPOTTIOG €I0QYWYAG TOUG OTOV NAEKTPOVIKO uTttoAoyioTh. EmmpdoBeTa, avamtuooeTal
n Oladikaoia TTou akoAouBnONKe KaTd Tn XPrion TTPOYPOUMATWY TOU NAEKTPOVIKOU
UTTOAOYIOTH. ZUYKEKPIMEVA, OivovTal XOPAKTNPIOTIKA Trapadeiyyata Tou TPOTTou
ETTECEPYATIAG TWV OTOIXEIWV KOl TWV TPOTTWV QVTIUETWTTIONG Twv  dIdQopwv
TTPOBANUATWY TTOU TTPOEKUYAV.

4.2 TO MEIPAMA 2TON NMPOzZOMOIQTH

ZUPQWVa JE OOa TTPoAVAPEPBNKAY GTO TTPONYOUNEVO OKEAOG, GTOXOG TNG TTAPOUCAG
AimAwpaTikig Epyaociag atmoteAei n  dlgpelivnon TNG ETIPPONG TWV  KAIPIKWY
OUVONKWY OTN CUPTTEPIPOPA Kal TNV ACPAAEIa TOU 00nNyoU Ot ACTIKEG 0O0OUG HE TN
XpPron TpooouoIwTh 0drynong.
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4.21 2TOXOZ TOY NEIPAMATOZ

E¢eTtdoTnKe TTEIPAMATIKA OE TTPOCOPOIWTA 0drlynong o Pabudg, oTov oT1roio ol
KAIPIKEG OUVOAKEG O€ OUVOUAOMPO HE TA XOPAKTNPIOTIKA TOu o0dnyou Kal Tov
KUKAOQOPIOKO QOPTO, ETTIOPOUV OTN CUMTTEPIPOPA KAl TNV QOQPAAEIQ TOU 0dnyou o€
aoTIKEG 000UG. Opiouéva atmd Ta XOPAKTNPIOTIKA TOUu 0dnyou, TTou €geTdoTNKAY,
agopouv TNV NAIKia, To QUAO, TNV 0ONYIKN EPTTEIPIA K.AL.

4.2.2 YMMETEXONTEZ

ATTOQACIioTNKE N £peuva va oTIACElI OTN PEAETN TNG CUNPTTEPIPOPACS VEWV odnywv. H
amoé@acn auti BacioTnke OTO yEYovog OTI, n opada Tou BeiyPaTOC ETTPETTE va €ival
OUPTTOYAG, ME OUYKEKPIUEVO MEYEBOC Kal ATAV TTIO €UKOAO va avalntnouv véol
odnyoi. EmmpooBéTwg, €ivar yvwoTtd amd oOTaTioTIKA oToIxEia o1l 0 KivOuvog
ATUXAMOTOG OXETICeTal PE TNV NAIKia Tou 0dnyou. O1 véol nAIKIoK& 0dnyoi, EKTOG Tou
OTI €X0UV HIKPOTEPN EMTTEIPIA OTNV 0OAYNON, £€XOUV TNV TAON YIA UTTEPEKTIUNON TNG
TTPOCWTTIKAG 0dNYIKAG IKAVOTNTAG TOUG KaI TTapaTnpEital pia augnuévn moavotnta va
EUTTAOKOUV ©¢ aTtuxnua. MNa Tov AOyo autd, n E€mMAOY TWV OCUMPMPETEXOVTWV
TTEPIOPIOTNKE 0€ 0dNyougs nAikiag 20-30 eTwyv. 210 Treipaua cuppeTeixav 40 eBeNOVTEG,
24 avtpeg kal 16 yuvaikeg. OAol Toug Tav KATtoxol SITTAWPATOSG 0drynong, EVw aTnv
TTAEIoWN®ia TOUug ATavV QOITNTEG TOU MNoAuTeVEiOU.

4.2.3 O MPOZOMOIQTHZ

To Treipapa ATmOQACIOTNKE va TTPAYMATOTTOINGEI OTOV TTPOCOMOIWTH 0drynNong
(Exéva 4.1) (Driving Simulator FPF) Ttou Epyaotnpiou Metagopwyv Kal
2uykoIvwviakig YTrodoung tnG ZXoAng MNMoAimikwyv Mnxavikwy Tou EBvikou MeTodfiou
MoAutexveiou.

O ouykekpipévog pooopolwTrs (Driving Simulator FPF) éxel kataokeuaoTei ammd 1n
veppaviky etaipeia FOERST, wote va eutmnpeTei  epeuvnTikoUg okotroug. H
PWTOYPOQia TTAPOUCIAfEl TOV TTPOCOMOIWTH, TTOU ATTOTEAEITAl aTTO TPEIG 0BOVEG
LCD40”, 6¢on odriynong kai Bacn umooTrpiEns. O1 dilaoTtdoeic oe TTAPN avatmTuén
eival 230 X 180 ekatooTd, evw To TTAGTOG BACNG gival 78 eKATOOTA.
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Eikova 4.1: dwroypagia rou mpooouoiwtry odnynong ( Driving Simulator FPF).

AlaBétel  puBbpICOuevo  KABIOPO  odAynong, TIMOVI  JlIOPETpOU 27 EKATOOTA,
TTOOOTTANKTPA XEIPIOMOU (YKALI, PPEVO, OUUTTAEKTNG), TTIVOKA OPYAVWY OXNHATOG
(Taxoypd@og, OTPOPOPETPO), KABWGS Kal dUO £EWTEPIKOUG Kal EVaV KEVTPIKO KABPETTTN
TTOU eu@avifovtal oTIC TTAAQYIEG KAl TNV KEVTPIKA 080vn avTioTolXa Kal aTrelkovifouv o€
TTPAYMATIKO XPOVO QVTIKEIYEVA Kal oupPBdvta, TTou cupPaivouv Triow atmmd 1O
«oxnuo». Ta xepioTApia, TTou €xel otn OId6eory Tou O 0dnyodg, eivar POXASS 5
TAXUTATWYV Kal OTTIoBev, QAAG, UaAOKABAPIOTAPES, PWTA, KOPVA, XEIPOPPEVO Kal ia
(Eikoveg 4.2, 4.3).
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Eikoveg 4.2, 4.3: dwroypagics TnS 8éong odrjynong rou mpooopoiwTt odiynong

To €kovikO 00Ikd TTeEPIBAAAOV TTOPAyETAl PECW UTTOAOYIOTH Kal QTTelkovidel To
0d6oTpwua Kai To 0dIKS TTEPIBAAAOV. O1 XproTeg 0dnyouv KAaTd PNKOG TNG odou, uTrd
OUVOAKEG TTOU TTPOCOMOIWVOUV PEONICTIKA TIG TTpayuaTikéG. Emonuaivetal 611, ol
ouvOnkeg odrynong OTOV TTPOCOMOIWTA OEV UTTOPEI va €ival ATTOAUTWG OUOIEG, HE
EKEIVEG TTOU avTIAauBAveTal 0 0dnydg oTtnv Tpayuatkotnta. Opwg n  aAllayn
OUUTTEPIPOPAG TOU 0Onyou Oev €TTNEEACEl QTTAPAITNTA TN OXETIKA ETTIPPON TWV
O10QOpWV TTAPANETPWY. AUTO evOEXOMEVWG gival TTIO éviovo oTn Bpoxnd, O1Tou o
0odnyog uTTd TTPAYMATIKEG OUVOAKEG TNV avTIAauBaveTal dIaQOpPETIKA O€ OXEON ME TNV
0dAynon oTo TTPOCOMOIWMPEVO TTEPIBAAAOV.

Etriong, otov TrpocopoiwT TTapéxeTal n  duvatotnTa TTPOCOHO0IWoNG  TTOAAWV
KATOOTAOEWY, METAEU €VAANOKTIKWV TUTTWV 00WV (ACTIKA - UTTEPAOCTIKA 000G,
QAUTOKIVNTOOPONOG) 0€ DIAPOPETIKEG KUKAOPOPIAKEG CUVONKEG (KAVOVIKN - MEIWMPEVN -
XWPIG - HOVO OUVOdEUTIK 1 E€TTEPXOMEVN KUKAOQOPIa), Kal UTTO OIaPOPETIKO
TTEPIBAANOV (EUEVEIC KAIPIKEG OUVONKEG, OWiXAn, Bpoxn, XIovi, vuxta). MapdAAnAa
avaAoya ME TIG ATTAITACEIC TOU TTEIPAPATOG, WTTOPEI va €TTIAEYEI N TTPOCOUOIWON
O10POpWV ETTIKIVOUVWYV KATAOTACEWYV, OTTWG N EMPAvION euTTodiou KATA TN OIAPKEIA
TNG 00AYNONG | N KN QVAPEVOUEVN TTOPEIA KATTOIOU TTPOTTOPEUOUEVOU OXNUATOG O€
TTpokaBopiouéva 1y Tuxaia onueia TNG diadpouns (Eikéva 4.4).
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Eikéva 4.4: Emikivdouva ysyovora — Eugavion sumodiou (raidiou)

O1 emAoyEég auTég puBuiovTal 0TO AOYIOMIKO TOU TTPOCOMOIWTA HEOW €VOG €101KOU
mAnkTpoAoyiou eAéyxou (Eikéva 4.5). To TAAKTpOo Mode XpnoIyoTToIEiTal yia TNV
TTEPINYNON € dIAPOPETIKOUG KATAAOYOUG ETTIAOYWYV TOU KUPIOU TTPOYPANHMATOS Kal YIa
TNV OAAQyr OTIG ETTIAOYEG OTO €0WTEPIKO €VOG OUYKEKPIPMEVOU KATAAOYOU, EVW TO
TTARKTPO Line divel Tn duvaTdTnTa TTEPINYNONG EVTOG TWV ETTIAOYWYV KABE KaTaAdyou.

Eikéva 4.5: [TAnkTpoAdyio Aéyyou

H amrofnkeuon Twv dedopévVwV TWV TTEIPAPATWY TTPAYHATOTTOIEITAI QUTOMATA OTO
TENOG TnNG Oladikaoiag. Ta dedopéva arrobnkevovTal oto @dakedo «D:\Logdfiles o€
Mop®n Kelpévou(*txt)». MNa va petakivnOei K&Tolog amd Tnv 08dvn Asitoupyiag Tou
TTPOCONOIWTA TNV TTIPAvEIa epyaciag o€ TTEpIBAAAOV Windows, apkei va TTaTHoEl TO
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TTARKTPO Alt-Win n 0eg1d Tou TTAAKTPou Ctrl Tou TTANKTPOAOYiOU | EVAANQKTIKG T
TTARKTpa Ctri+Esc tautdxpova yia va yetaBei oto pevou ‘Evapéng. MNa kdbe treipapa
dnuioupyouvTal duo apxeia, éva TTou @épel Tnv ovouaaoia Logfile*txt kai Trepi€xel OAeg
TIG METABANTEG TTOU PETPABNKaAV Kal éva apxeio pe Tnv ovopacia ErrLog*txt trou
TTEPIEXEI TA OQAAPOATA TTOU TTPAYUATOTTOINCE O 0dNyoG. AgiCel va onueIwBei o1 O
TTPOCOPOIWTAG Kataypd@el dedopéva ava diaotripata Twv 33 £€ws 50 XIAIooTWY Tou
OeUTEPOAETITOU (MS), YEYOVOG TTOU ONUAiVEl OTI KABE DEUTEPOAETITO HETPWVTAI Ol TINEG
KABe peTaBAnTAS €wg Kal 30 Qopéc. Apxika kataypdagovtal 33 PeTaBANTEG O KABE
pMéTpnon (Mivakag 4.1). AvoAuTikG o1 PETaBANTEG auTéC Ba  Teplypagoulv OTo
UTTOKEQAAQIO TTapaTnPEnOcioeg peTaBANTEG.

1{Time current real-time in milliseconds since start of the drive.
2|x-pos x-position of the vehicle in m.
3|y-pos y-position of the vehicle in m.
4(z-pos z-position of the vehicle in m.
5|Road road number of the vehicle in [int].
6|Richt direction of the vehicle on the road in [BOOL] (0/1).
7|Rdist distance of the vehicle from the beginning of the drive in m.
8|Rspur track of the vehicle from the middle of the road in m.
9|Ralpha |direction of the vehicle compared to the road direction in degrees.
10|Dist driven course in meters since begin of the drive.
11|Speed |actual speed in km/h.
12|Brk brake pedal position in percent.
13|Acc gas pedal position in percent.
14|Clutch clutch pedal position in percent.
15|Gear chosen gear (0=idle, 6 =reverse).
16(Rpm motor revolvation in 1/min.
17|Hway headway, distance to the ahead driving vehicle in m.
18(Dleft Distance to the left road board in meter.

19|Dright Distance to the right road board in meter.

20|Wheel |[Steering wheel position in degrees.

21|Thead time to headway, i. e. to collision with the ahead driving vehicle, in seconds
22|Ttl time to line crossing, time until the road border line is exceeded, in seconds
23(Ttc time to collision (all obstacles), in seconds.

24|Acclat acceleration lateral, in m/sA2

25(acclon acceleration longitudinal, in m/sA2

26|Evvis event-visible-flag/event-indication, 0 = no event, 1 = event.

27|Evdist event-distance in m.

28|Errino number of the most important driving failure since the last data set
29|errlval state date belonging to the failure, content varies according to type of failure
31|err2val |additional date to failure 2.

32|err3no  |number of a further driving failure (maybe empty).

33|err3val [|additional date to failure 3.

Mivakag 4.1: lMivakag ouAAgyouevwv uperaBAntwv. lnyn: DR -ING.REINER FOERST
GMB
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4.2.4 ENIAOIH ZENAPIQN OAHIMHZHZ

O TpocouoIWTAG, WG €pyaAeio yia Tn dlEPEUVNON TNG ETTIPPOAG TWV KAIPIKWV
OUVONKWY OTN CUUTTEPIPOPA KAl TNV AoPAAEID TOU 0ONYoU O€ AoTIKEG 0O0UG, BIABETEI
éva TTANBo¢ oevapiwv odrynong Kai €MAOYywWV TTou UTTopoucav va ondricouv oTo
Treipapa. Me Bdon tn BIBAIOypa@IKn €peuva TTOU TTPAYMATOTTOINONKE, TNV EAANVIKNA
TTPAYMATIKOTNTA OAAG Kal €va TTARB0G SOKIPWY, TTOU TTPAYUATOTTOINONKAV HETALU
OIOQOPETIKWY Oevapiwy, €TMAEXONKav TEAIKA £€1 OIAQOPETIKA OevdpId wG N TTIO
KATGAANAN AUon yia Tnv eTTiTeugn Tou otdéxou auTig TG AImAwpaTikAG Epyaaciag. Kai
Ta £€1 AuTA OogvApIa oucIaoTIKA, atToTeEAOUVTaI aTTO TV id1a d1adPOopr], N OTToId OUWG,
Ba TTapouoiddel dlagopég avaloya pe TO KABe oevaplo. H ouykekpipgévn dladpopr)
TepINauBavel 0dynon o¢ aoTIKG TrEPIBAAAOV peEYAANG TTOANG UAKOUG TTEPITTOU
1,67 XINOPETPWV pE OpIo TaXUTNTAG Ta 50 XIAIGUETPA ava wpa.

To aoTikO TTepIBAANOV TTEPIAAUBAvVE ONUATOBOTEG EAEYXOU TNG KUKAOPOPIAG, KIVIOEIG
TTeECWV, KUKAIKO KOUBO, KaTaoThpaTa Pe BITPiveG Kal eTTEpXOMEVN KUKAOopia. H 0d0¢
apxIKa €ixe OUO Awpideg KUKAOQOpPIag, pia avad KateuBuvorn, Xwpig OlaxwpIoTIKA
vNoida PETALU Toug, evw TrEPITToU aTrd TNV X.0 +720m kai PéEXPI TO TEAOG TNG
O100POUNG TTAPEPEVE PE BUO Awpideg KUKAOopiag aAlAd TTAéov dUo avda KaTeubuvon
Kal PE dIaXwpPIOTIKA vnoida PeTagu Tous. H diadpopur atroteAouvTav atrd dU0 PEYAAES
€uBeieg pe £€1 dlaoTPWOEIG, VW OEV UTTAPXE TTOUBEVA KATA KOG KAIo.

Eikéva 4.6: Zkapipnua diadpouns

Kar ota €€ oevdpia 1Tou €mAEXOBNKav, n odriynon Ba tpayuatorrolouTav Katd Tn
dlapkelad TNG nNuUEPag. O TTPWTOG OIOXWPIOKOS OXETIKA PE Ta oevdpia odAynong
OoXeTiCeTal Pe TPEIG DIAPOPETIKEG KAIPIKEG OUVONKEG, 0drynon UTTO KOAEG KAIPIKES
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ouvOnkeg, odriynon utrd Bpoxr kar odAynon uttod opixAn. O deUTEPOG dIAXWPICHOG
agopd TIG ouVvORKEG KUKAo@opiag, dnAadr 0drynon e UWPNAO KUKAOQOPIAKO @OPTO
) 0driynon he XapnASd kukhogopiakd @opTo. ‘ETol, Ta TeEAIKG oevapia odriynong nrav:

OdAynon oT0 0OoTIKO TTEPIBAAAOV UTTO KOAEG KAIPIKEG OUVOAKEG HE  XAUNAO
KUKAOQOPIOKO OPTO.

OdAynon oT1o aoTIKO TIEPIBAANOV  UTTO KOAEG KAIPIKEG OUVOAKEG ,ME  UWNnAO
KUKAOQOPIOKO POPTO.

Odnynon oto acTIKO TTEPIBAANOV UTTO Bpox ME XOUNAO KUKAOQOPIOKS QOPTO.
0OdnRynon oto aoTIkG TTEPIBAAAOV UTTO Bpoxn ME uWNAS KUKAOQOPIaKS QOPTO.

Odnynon oto acTIKO TTEPIBAAANOV UTTO OMiIXAN ME XAPNAG KUKAOQOPIAKO POPTO.
0OdnRynon oto aoTIKG TTEPIBAAAOV UTTO OUiXAN HE UWNASG KUKAOQOPIaKS QpOPTO.

Kpibnke okémmuo katd tn didpkeia TnG 0drynong va CUUPAiVOUV O€ OUYKEKPIPEVA
onueia TN diadpoung (Ta onueia auta diEpepav ava aevaplio) didpopa emiKivouva
oupBdavra. Me Baon TIC KaTAypAQEG TWV AVTIOPACEWV TWV 0dNywv OTIG N
QVOUEVOUEVEG KATAOTAOEIC Ba TrpokUywouv Oedopéva, TTOU QVAPEVETAI va  gival
ONUAvTIKA yia Tn dIEPEUVNON TNG ETTIPPONG TWV KAIPIKWY CUVONKWY, OE OOTIKEG
0d0uUg, 0TV 0dNYIKI CUUTTEPIPOPA KAl TNV ACPAAEIA TWV CUMUETEXOVTWY. [MpETTel va
onuelwBei o1, Adyw TOU TPOTTIOU HE TOV OTIOIO €ixav TIPOYPOUMATIOTEI TA
OUYKEKPINEVA OoEVApPIa, auTd TTou agopoucav og 0driynon oto aoTiKO TTEPIBAAAOV uE
KOAEG KaIPIKEG OUVOAKES (ME uwnAG/ XaunAOG KUKAOQOPIOKO @OPTO) eKTEAOUVTAV
O1ad0xIKA, Xwpic avammauAla peTatl Toug. AvtioToixa, diadoxIKd ekTeAoUvVTaAvV Kal Ta
oevdpia TTou agopoucav odAynaon oTo acTIKO TTEPIBAAAOV e Bpoxn (ME uwnAd/
XOUNAG KUKAOQOPIaKS pOPTO) KAl avTiOTOIXO WE OMiXAN. MeTd Tnv oAokArpwon €vog
euyoug oevapiwv TTpaydaToTrolEiTo  €va  OidAeiyua  (n dIdpKeEId TOU  OTToIoU
KaBopIloTav atrd TO CUPUETEXOVTA), TTOU AQOpPOoUCE Tov idIo Tov odnyod, Kabwg n
TTOPATETAPEVN OOAYNON OTOV TTPOCOUOIWTH 0dAyNong Toavov va Tou TTPOKOAOUCE
KATTOIEG TTAPEVEPYEIEG, OTTWG TI.X. N vauTia 3 aAdda, TTou €xel TTapaTnenOei o€
TTOPOMOIEG EPEUVEG. 2TN OUVEXEID TTOPATIOEVTAI KATTOIEG ETTITTAEOV €IKOVEG ATTO TO
OUYKEKPIUEVO TTEPIBAAAOV 08rynong.
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Eik6va 4.7: Zevdpio 0dnynong o€ aoTiko mepIBAAAov utro ouixAn

Eikova 4.8: Zevapio odrjynong o€ aoTtiko mepifdAAov umro Bpoxn
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Eikéva 4.9: Xevdpio odynong o€ aoTiKO mePIBAAAOV UTTO KAAEC KAIPIKEG OUVONRKES-
KukAik6¢ koupBog

4.2.6 EKTEAEZH TOY MNEIPAMATOZ

To Treipapa TpaypaTtotoidnke petagu T1€An Maptiou kai apxég Mdiou 2017. O1 40
OUUUETEXOVTEG TTRPAV PNEPOG OTNV €peuva €0EAOVTIKA, 0drynoav £§1 opEG 0 KaBEvag
OTOV TTPOCOMPOIWTA 0d8fynong Kal KatoTmyv, Toug {nTHBnKe va CUPTTANPWOOUV €va
EPWTNHATOAQYIO.

Karmoia amd T1a OnNUAVTIKOTEPA MEIOVEKTAUATA TOU TTPOCOMOIWTH  0drynong
atmmoTeAOUV N PN TTANPWS PEQAICTIKI  QTTEIKOVION Tou TTEPIBAAAOVTOG KAl TWV
ouvOnKwv o0drynong, n otépnon atmo Tov odnyo TWV TTAPAPETPWY TNG TTPAYMOTIKAG
odiynong (1m.X. BPoxr, Kpuo) kal n moavh aAAayf TNG CUMTTEPIPOPAS Tou 0dnyou
oTnv KaBnuepivly {wr, o€ TTPAYHATIKEG OUVOAKEG, TTOU OEV «TTAPAKOAOUBEITaI» ATTO
TOov TIpocopoiwTy odAynong. [lpokeiyévou va peEwBOUV o1 ETMITITWOEIC OTA
ATTOTEAEOUATA TOU TTPOCOMOIWTA 00fyNoNng, TTou o@eiAovTal aTnV un €€0IKEIWON TOU
odnyou ue 10 TTEPIBAGANOV TTPOCOMOIWONG, GAAG Kal PE TOV iBI0 TOV TTPOCOMOIWTH
odnynong (r.x. Ola@QopeTik B¢0on OTO KIBWTIO TAXUTATWY OTOV TTPOCOMOIWTH
odAynong o€ oxéon ME Tn B€on TOU €xEl OTO TIPOOWTTIKG AUTOKIVATO TOU
OUPUETEXOVTA K.ATT.), ATTOQACIOTNKE VA TTPAYUATOTTOINBOUV KATTOIEG SOKIMOOTIKEG
S1adpopég TTpIV TNV £vapgn Tou TTEIPAUATOC.

ACiCel va onuelwBei 6T Katd Tn dIdpKeEIa OAWV TWV TTEIPAUATIKWY O1adIKACIWY ATAV
TTOPWYV O OUVTOVIOTAG TOU TrEIpApaTog. O GuvTovIOTAG TOU TTEIPAPATOG EiXE yvwon
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TOU XEIPIOUOU TOU TTPOCONOIWTK KAl ATAV AUTOG TTOU €iXe avaAdBel Tnv TTEPIAYNON OTO
MEVOU TOU TTPOCOMOIWTA Kal TNV €TTIAOYR €évapéng Tou KABe oevapiou odrynong, TTou
KOAEITO va TTpayPaTOTIOINCEl O KABE €BeAovTG. ETNITTA OV, 0O POAOG TOU OTO TTEIPANQ
€ixe Kal OUPPBOUAEUTIKO XOPAKTAPA, KABWS @POovTIZe va £E0IKEILOEI 600 TO duvaTdv
KAAUTEPO TOUG OUMMETEXOVTEG HE TOV TTPOCOPOIWTH 00yNnoNg KAtd Tn OIAPKEIQ TwV
OQOKIPACOTIKWY OI0OPOUWV.

BonBouoe Toug €BelovTéG va puBuioouv TO KABIOPA TOUg, va €EOIKEIWBOUV OTnV
odnynon HE TIG TPEIG DIAPOPETIKEG 0BOVEG TOU TTPOCOMOIWTH 0dHyNoNG, €8IVE 0dNYieg
yla TO TWG VA Trapapeivouv eviog TG Awpidag KukAogopiag Toug (Aoyw Tng
0dynong o€ TTPOCOMOIWTI) O CUUMETEXWVY OEV UTTOPEI va €xel KAAr) aioBnon Tou
MEYEBOUG Kal TwV OIOOTACEWY TOU AUTOKIVATOU OTO OPOWPO) 1 yia TO av O€ KATtrola
onueia Twv d1adpopwy ETTPETTE va eMPPAdUVOUV (TT.X. O€ KATTOIEG OTPOYES OTTOU
UTTAPXE O KivOUVOG va XAOOuv TOV €AEYXO TOU QUTOKIVATOU AOYW TNG KOKNAG
ameikoviong Tou TTEPIBAANOVTOC atmd TOV TTPOCOMOIWTA 0drlynong, €gaiTiag Tng
augnuévng TaxuTnTag). TENOG, NTTOPEI VO KpaToUoEe TTPOXEIPEG ONMHEIOEIS YIa KATTOIO
TUXQIO TTEPIOTATIKA KATA T OIAPKEIA TWV TTEIPAUATIKWY dIadIKaoIwy, OTTWG av
(NTABNKE aTTd TO CUMMETEXOVTA VA TTPAYUATOTTOINCEI OKOTIIPMA aTUXNUA, €TTEID O
TTPOCOPOIWTAG 08YNONG TTAPOUCiaoE KATTOIO SUCAEITOUPYIa K.O.

H ouAAoyn oToIXEiWV HEOW TOU TTPOCOMOIWTA 0dAynong TrepIAduBave TECOEPIC
PAaoeIg:

2TNV TPWTN @AoN OTTOKAEIOTIKOG OKOTIOG atroTeAoloe n  €goikEiwon Twv
OUMUETEXOVTWY HE TOV TTPOCOMOIWTH 0dynong. ATToQacioTnKE 0 KABe €BAOVTAG,
TTPIV a1rd TNV évapén TwWV PETPNOEWV, VA 00NYAOEl TOUAGXIOTOV O€ BUO DIAPOPETIKES
Ol00pOUEG (Ba €KpIVE O OUVTOVIOTHG TOU TTEIPAPATOG Qv XPEIadOTav TTApATTAvVW
avaloya pe 1o BaBud e€oikeiwong TTou 0 KABE odNydS QaIvOTAV va €XEl ATTOKTHOEI
METG TO TéPAC auTwv Twv Odladpopwyv). H Tpwrtn dokipaoTikn Siadpoun
TTPayMaToTToINONKE 0TO Oevdpio «EAeUBepn OdAynon» kal TTepIAGuBave T600 TUAPA
UTTEPAOTIKAG 000U 000 Kal TUAMO aoTIKAG 0dou. ETAEXONKav KAAEG KAIPIKEG
OUVOAKEG Kal XAUNAOS KUKAOQOPIAKOS pOpToS. H deUTEpn doKIJAOTIKR Siadpoun
EMAEXONKE va €ival TUAPA ETTAPXIOKAG 000U, PEXPI TO TTPWTO ETTIKIVOUVO Cuupav,
WoTE va ouvnbBiogl 0 0dnyog Ta XOPAKTNPIOTIKA Tou OXAMOTOG (Xprion @pévou). MeTd
TO0 TEAOG Kal AuTS TNG O1adpoPng akoAoubouoe BIAAsINua PIKPAG BIAPKEIOG, OTO
OTT0i0 0 00NY6G EekoupaldTav Kal €0€Te OTO OUVTOVIOTH TOU TTEIPAPOTOG TUXOV
QTTOPIEG TOU.

2TV TTPWTN @ACN O OCUVTOVIOTAG TOU TIEIPAPATOS, OPOU TTPWTA €iXe KAVEl TIG
ATTOPAITNTEG PUBUICEIC OTOV TTPOCOPOIWTH, €KAVE YVWOTO OTOUG CUMMETEXOVTEC OTI
TTPOKEITAI VIO TN @AOoN €€oikeiwang Kai 6T Ta dedouéva O Ba xpnaiuoTroinbouyv yia T
ArrAwpaTik Epyacia, €101 woTe va pnv ayxwBouv atrd Tuxév Adon toug. Mapéueve
ouveXwg OITTA0 OTOUG CUMMETEXOVTEG, Oivovtag 600 TO OUVATOV TTEPIOCOTEPEG
KATEUOUVTAPIEG OUMPPOUAEG Kal TTOPOUCIACOVTAG TOUG TUXOV IDIQITEPOTNTEG TOU
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TTPOCOPOIWTA. 2TO TEAOG Kal TNG OeUTEPNG DOOKIYAOTIKAG dIadpOouNng, O TTapaTnENTNG
ETTEAUE TUXOV ATTOPIEG TOU 0BNYOU 1), EQV EKPIVE ATTAPAITNTO, ETTEAEYE TN CUVEXION TNG
OOKIJAOTIKAG OIadIKOCIag, HEXPI O KABE OUMPMETEXWV VA €XEl QTTOKTAOEl TOV
armmapaitnto BaBud e€oikeiwong. Etriong, puBbuile Tov TTPOCOUOIWTH CUMPWVA HUE TO
ETTOUEVO OEVAPIO 0OYNONG Kal £DIVE OONYIEG YIA TNV ETTOPEVN PAON TOU TTEIPAUATOG.

21NV 8e0TEPN PAOT, 0 0ONYOS KAAEITO va 0dnyrno€l OTO ETTIAEYUEVO Oevdplo, dnNAadH
ME KAAEG KAIPIKEG OUVONKEG 1 UE OMiXAN A hE Bpoxr, 1adoxIKA, Xwpig avatTauAa, duo
POpPEG TNV TTpoKaBopIopévn B1adpopn eVviOg TOU aOTIKOU TTEPIBAAAOVTOG, pia utrd
XOUNAG KUKAOQOPIAKO QOPTO Kal dia uttd uwnAd (1o pe TTolo atrd Ta dUo oevdapia
KUKAOQOPIOKOU QOpTOU Ba {eKIvoUoe, KOBOPICOTAV ATTOKAEIOTIKA ATTO TO OUVTOVIOTH).
Hrav utmoxpewpévog va Pnv OMIAEl KAl va odnyei OUYKEVTPWHEVOG, OTTWG odnyeEi
KAVOVIKA oTnv KaBnuepivotnTd Ttou. Metd Tnv oAokAfpwon Tng 2" ¢@dong Tou
TTEIPAPATOC aKoAouBouaoe SIdAEIupa JIKPAGS OIdpKEIag, n otroia kaBopildtav atmmd Tov
odnyo6 avaAoya Pe TNV KOTTWON TToU €iXe aloBavoei.

O poAog TOUu OUVTOVIOTH TOU TTEIPAPATOG O€ QUTH TR @ACn ATAV COQWG TTIO
TTEPIOPIOPEVOG. TlpwTn Tou apuodIdTNTA OTTOTEAOUCE VA  TTPAYUATOTIOINCEl  TIG
ATTOPAITATEG PUBUICEIC OTOV TTPOCOUOIWTH Kal VA €TTIAEEEI E TTOIO OEVAPIO 0OAYNONG
Ba &ekivouoe O KABE CUPMETEXWYV, WOTE va UTTApXEl 600 TO duvaATOV KOAUTEPN
KATAVOWMN TWV 0dnywvV OXETIKA WE TO TTOI0 0€VAPIO Ba aTToTEAOUCE TO TTPWTO TOUG (KOl
dpa akoun 6¢ Ba eixav TNV KOAUTEPN €EOIKEIWON ME TOV TTPOCOMOIWTA). Katd tnv
uTTOAOITTN BIAPKEID TOU TTEIPAPATOG, O€ AUTH TN QACH, O CUUUETEIXE KABOAoU Kal
TTapakoAouBouoe atmmAd To Treipapa ammd pia OIOKPITIKA aTTOOTACN KAl €KTOG TOU
OTITIKOU TTEdIOU TOU 00nNyou, WOTE VA PNV aTtroTeEAEl €vav TTapdyovTa atrdoTTacng
TTpoooxAg. Movadikr) TTapéupacn TTPAYPATOTIOIEITO OTO TEAOG TNG 115 diadpoung,
OTTOU £€0IVE 0ONYiEC OTOUG OUUMETEXOVTEG TTPOKEIMEVOU VA HETAPEPBOUV QUTOUOTA OTO
eTTOUEVO oevApIo 0dynong. Baoikdg Tou pdAog fAtav va kataypd@el Tn d1adoxr Twv
oevapiwv TTou akoAouBriBnke, aAAd Kal TUXOV TTapaTnEAOoEIS KATd Tn OIAPKEIa TOU
TTEIPAPATOC (TT.X. OBACIMO TNG MNXOVAG, €0KEMMEVN EUTTAOKNA OE aTUXNUA Adyw
duoAsiToupyiag Tou TTpocouoIWTA K.a.). MeTd 1O TéPAC Kal Twv dUo diadpouwy,
TEPMATI(E QUTOC TO OevAplo (JE OKOTTO va atroBnkeutouv Ta dedouéva oTov idIo
@PAKeAO) Kal pUBUICE TOV TTPOCOUOIWTH CUPPWVA UE TO ETTOPEVO CEVAPIO 0drynong.

H TpiTn @don Tou TTEIPAPATOG TTPOCONOIWONG ATAV TTAVOUOIOTUTIN WE Tn deUTEPN, N
Movn dlagopd ATav OTIG €18IKEG OUVONKES TOU ogvapiou odriynong. Eav o odnydg yia
TTapddelyua otn OeUTEPN QACH €ixe 0dnynoel UTTO KAAEG KOIPIKEG OUVONKEG, TOTE O€
auTtriv T @acon odnyouce uttd BpoxnA 1 umd opixAn kok. Me autév Tov TPOTTO
onuioupyndnkav  SIPOPETIKOi CUVOUAOMOiI OXETIKA ME TNV aAAnAouxia Twv
oevapiwv odARynong, TTou eixe tn duvaTtoTnTa va odnyroel 0 KABE CUPMPETEXWY, ETOI
WOoTE n oTadIakn €COIKEIWOT) TOU PE TOV TTPOCOPOIWTA VA PNV £TTNPEEACEI CUVOAIKA Ta
atmmoteAéouaTa.
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H téTaptn @Aon Tou TTEIPAPATOG TTPOCONOIWONG ATAV TTAVOUOIOTUTTN PE TN OEUTEPN
KAl TNV TpiTN, N povn dlagopd ATav OTIG €I0IKEG OUVONKEG TOU Ogvapiou odrynong.
21N TETAPTN @ACN TOU TTEIPAPATOG Ol CUPMPETEXOVTEG TTPAYHOATOTTOIOUCAV TO OEVAPIO
TTOU €iXE QTTOMEIVEL. 2TO TEAOG TNG TETAPTNG PAONG O CUVTOVIOTAG TOU TTEIPAUATOG
METEQEPE TA APXEIQ TWV OEOOUEVWY ATTO TOV UTTOAOYIOTH TOU TTPOCOUOIWTH Of Hia
QopNT YovAda aTToBAKeUoNG, APOU TTPWTA £iXE ONUIOUPYNOEI EvVa QAKEAO EEXWPIOTA
yla TIG JETPAOEIG TTOU QVTIOTOIXOUOAV 0€ KABE CUUMPETEXOVTA, WOTE VA OTTOONKEUTOUV
TEAIKA OTOV UTTOAOYIOTA TTOU Ba TTpayuatoTroinBei n emeéepyacia kal va kpatnbouv
avTiypa@a ac@aAeiag.

MeTd 1O TEAOG TOU TIEIPAPATOG OTOV TTPOCOUOIWTH, O CUMHETEXOV KAAoUvTav vad
OUUTTANPWOEI TO TTAPOKATW EPWTNHATOAGYIO.

EONIKO METIOBIO NOAYTEXNEIO
IXOAH NOAITIKON MHXANIKON
TOMEAT METASOPON & TYTXOMONUOE YOO
HPOON NOAYTEXNEIOY & - 187 72 200 PASCYY

NATIONAL TECHNICAL UNIVERSITY OF ATHENS
SCHOOL OF CIVIL ENGINEERING
DEPT. OF TRARSPORTATION PLANNING AND ENGINEERNG
5 ROON POLYTECHNIOU 5T GR-157 73 JOGRAFOU, ATHENS

S B V0T WAL 00 TTT 00TV NS, TRLEFAL 0% 113 AT TEL § VOE WAL #0000 ™72 200077 1am8, TLAFAR <2008 77T TR
D www Ovi mhua @ transpon tmd
EPQTHMATOAOIIO
1. Huepounvia mewpdparog :
2. A/A cuppEeTEXOVTA :
3. HAwdia: ETWV
4. ®UAo: 'Avrpaql:l I’uvaikal:l
5. 0Obénywn eunelpla (€tn): 1éwq3|:| 4éwq6| | >7| |
6. TLamnootaon Stavuete eBdopadlaiwg pe [LX. oxnua evidg moAng; km
7. TLamootaon Staviete eBdopadlaiwg pe IL.X dxnua eKTog MOANG; km
8. Jog apEoeL n odnynon; NaLI:I DXLI:I
‘Exete eumAakel og atuyxnua Le MoOOVIEG evw EVTOC OANC | EKTOC OANC
odnyeite ue: Bpoxr
OuixAn

KaAég Kalplkég

ouvOnKeg
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10.

11.

‘Exete eumAOKel 0 aTuxnUa Pe UALKEC TnULEG

HOVO evw 0dnyeite Je:

TL and To MapakAtw Beswpeite emikivéuvo
katd tnv odniynon:

Evtog moAng

EKTOG TTOANG

Bpoxn

OuixAn

KaAég KalplkEg

ouvOnKkeg

(Umopeite va ONUELWOETE MEPLOCOTEPEC ATIO Ui ATTAVIHOELC)

Me Bpoxn

Me ouixAn

MNeploplopévn opatdtnTa

OALoBnpod obooTpWHA

Avokolia oto dpevaplopa

Emukivbuvn Zuumepidpopd GAAwv 08nywv

Melwpévog xpovog avtibpacong

MBavr cuykEVIpwan vepou oTo 0800TpwHa

BAGBN otn pnxavn Adyw vypaoiag

12. Oa anogevyate va odnyrosTe :

Not

Towg

Oxt

Evtdg moAng pe Bpoxn

Ektd¢ OANG pe Bpoxn

Evtdocg mOANG pe opixAn

EKTOG MOANG e opixAn

13. Katd tnv ekkivnon tng odnynonc:

EVTog TOANG
He Bpoxn

EKTOG TOANG
ue Bpoxn

EViog mOANGg
e ouixAn

EKTOG TOANG
HE ouixAn

Evnuepwveote yla ta npéodarta Sedouéva yla tov
KalLPO KOl TLG O8LKEG CUVONKES

Ixeblalete tnv Sladpourn) TOU  TPOKELTAL va
okolouBrjoete  amodelyoviag  onueia  moU
TANupUpilouv

BeBalwveote yia v KOAN Aettoupyla

voAokaBaplotpwy Kal wTtwyv ropeiag

14.

Katd oo Bewpeite 6t aAaleL n 0dikn oag ouumnepidpopd Otav odnyeite :

KaBdAou

Alyo

Métpla

ApKeTa

MoAv

Evtog moAng pe Bpoxn

Ektd¢ OANG pe Bpoxn

Evtdc mOANG pe opixAn

EKTOG MOANG e ouixAn
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15. Katd moldv tpomo petafarlete Tnv o6k oag cupnepidopd dtav odnyeite pe Bpoxn:

° Melwvete ToxVTNTA KOl 08NYELTE TLO TIPOCEKTIKA
° Obnyelte otnv akpn Tou dpouou
° AmnogeuUyete Ta andtopa ppevapiopota
° Avaete ta dwta opelag
° Tnpelte avénuévn anootach oo To TPOMOPEVOUEVO OXNUA
° Aev al\alete oupmepidopd
. JTOHATATE TO OXNUa
16. Katd moldv tpomo petafAAAeTe TNV 08Ik oag cupnepldopd otav odnyeite pe opiyAn:
. Melwvete TaxUTNTA KAl 08NYELTE TILO TIPOCEKTLKA
o Odnyeite otnv akpn tou dpoduou
° Amnodelyete ta andtopa ppevaplopata
° AvaBete ta dwta opelag
o Tnpeite avénuévn amootacn amno To MPOTMOPEUOUEVO OX N
o Aev al\alete oupmepldopd
o JTOHATATE TO OXNUa
17. Katd mooo PeELWVETE TNV TaxUTNTA 00 OTavV 0dnyelte :
Toyvtnta (Km/h) KaBoAou 0-20 >20

Me Bpoxn evtog MOANG

Me Bpoxn eKTOC MOANG

Me opixAn evtog noAng

Me opixAn ektog mOANG

‘Evrumro 4.1: EpwTnuAaroAdyio uera tnv 0AOKApwaon ToU TEIPAuATog

4.3 ENE=ZEPrAzIA ZTOIXEIQN

21NV Tapdypa@o auth TTEPIypd@EeTal N dladikaoia eTTESEPYAOiag TWV OTOIXEIWV
TTOU OUAAEXONKAV PEOW TWV €PWTNUATOAOYIWV Kal TNG TTEIpAPATIKAG O1adIKaaiag.
AideTal pia oUVTOMN TTAPOUCIacn TWV TTPOYPANUATWY NAEKTPOVIKOU UTTOAOYIOTH) TTOU
XPNOIJOTTOIoUVTal KAl KATTolIa XPACIKMA OTOoIXEia TTAVW OTn A&IToupyia TOug Kal
TTapPOoUCIAleTal ETTIYPAUMATIKG N diadikagia eI0aywynS Twv JETARBANTWY GTO AOYIOUIKO
TNG OTATIOTIKNG avaAuong.
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4.3.1 ENEZEPTrAzIA EPQTHMATOAOIIQN

Ta Oedopéva TwWV gpwTnUAaToAOYiwV KaTaxwpndnkav oe éva Trivaka pe 40
YPOUMEG, OCOI ATAV KAl Ol CUMPMPETEXOVTEG, KOl AQOPOUV TOOO OTA ONUOYPOPIKA
XOAPAKTNPIOTIKA TOUG OCO0 Kal OTIG OUVABEIEG TOUG KATA TNV 0drynorn. ZT0 CNEIO auTo
TTPOEKUYE TO EPWTNUA, ME TTOIO TPOTTO Ba KATaXWPEOUVTAV Ta OTOIXEIO OTOV TTiVOKO
TTOU atroteAouvTav atmmd TTOCOTIKA HEYEDN, OTTWG €ival N nAIKia, Kal ATTd TTOIOTIKA,
OTTWG €ival TO QUAO.

Na va karaotei duvarr) n emeepyaoia Twv OedOPEVWY OTO TTPOYPAPUA TNG
OTATIOTIKAG avaAuong ATtav avaykaio va Ppebei €vag TpOTTOG, WOTE OAEG Ol
METABANTEG va cival OCUYKPIOIMEG MPETAEU TOUG. MO va ATTOKTAOOUV Ol TTOIOTIKEG
METABANTEG TNV €vvola TNG PETPNONG OTTOPACIOTNKE VA KATAXWPENBOUV OTOV TTivakd
ME TETOIO TPOTTO, WOTE N KABE TBavr) aTTdvTnon TOU EPWTNUATOAOYIOU va AVTIOTOIXEI
o€ Katrolov aképaio apiBud. MNa mapddelypua n odnyikr EUTTEIPIO XWPIOTNKE O€ TPEIG
Katnyopieg, 1-3, 4-6, >7 £, Ol OTTOIEC AVTITTIPOCWTTEUOVTAI ATTO TPEIG METAPRANTEG,
dr_expl, dr_exp2 kai dr_exp3 avrioToixa, Kai Erraipvav TIg TIHEG 1 Kai 0, yia «vaiy Kal
«OXI» QVTIOTOIXA. 2€ TTEPITITWON TTOU KATTOIOG ATTAVTOUOE OTI, €XEl EUTTAOKEI O€
artuxXnUa PE UNIKEG CnUIEG eviOG TTOANG, OTNV QvTioTolXn OTAAN TOTTOBETONKE 1
(kaTagaTtiki arravrnon), aAAiwg 0 (apvnTikr atrdvrnon). H nAikia €1miong €10mfxon wg
O1oKPITA METABANTA Kai €ETTaipve TRV TIMA 1 yia NAIKieg aTTd 20 €wg 23 €TWV KAl TNV TIUNA
0 yia 24 éwg 28 eTwv. TENOG Kal TO QUAO €101XON WG JIOKPITA YETABANTH, PE TNV TIUA
1 yia «luvaika» kai v TR 0 yia «Avipa». 2Tn Ouvéxela Trapouaialovral ol
METABANTEC TTOU TTPoékuYav atmd 1o epwTnuaTtoAoyio (Mivakeg 4.2.1, 4.2.2, 4.2.3),
KaBw¢ Kal atTrdéoTTacua armmd Tov TTivaka TToU KaTaxwpenonkav ol HETaBANTEG auTEG
(Mivakag 4.3).
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HeTaBANM TEPIYPAPrY TIUES TUTT0G pETABANMG
Age nAwio cuppetéxovta (amo 20-23 etwv=0, ano 24-28 etwv=1) nominal
Gender dUNo ouppetéxovta (Avtpag=0, Nvaika=1) nominal
dr_expl odnykn epmelpia ano 1-3 £tn (vai=1, 6x1=0) nominal
dr_exp2 odnyKkn epmelpla amno 4-6 £tn (vai=1, 6x1=0) nominal
dr_exp3 odnykn epmelpla >7 €tn (vai=1, ox=0) nominal
dr_enj av apéoeL n 08rynaon otov cupueTéXovta (vai=1, ox=0) nominal
0LV O CUUMETEXOVTOG EXEL EUMAOKEL O aTUXNUA e TIOOOVTEG pE KAAEG
acc_inj_g KOULPLKEG oLUVONKEG eVTOg MOANG (vai=1, ox1=0) nominal
0LV O CUUMETEXOVTOG EXEL EUMAOKEL 0 atuXNUa Le TtaBdvTeG pe Bpoxn
acc_inj_r €VTOG MOANG (vai=1, 6x1=0) nominal
0V O CUUMETEXOVTOC EXEL EUMAQKEL O aTUXNUA pEe TTaBOVTEC Ue opixAn
acc_inj_f €vTdg MOANG (vat=1, ox1=0) nominal
0LV O GUUUETEXOVTOG EXEL EUMAOKEL OE ATUXNUA UE UAKEG INnpieg pe
acc_dam_g KOAEG KALPLKEG OUVONKEG eVTOG MOANG (vat=1, 6x=0) nominal
0LV O GUUMETEXOVTOG EXEL EUMAOKEL OE ATUXNMA UE UALKEG {Nieg Le
acc_dam_r Bpoxn evtog moAng (vau=1, oxt=0) nominal
0V O CUUHETEXOVTOG EXEL EUMAQKEL € ATUXNIOL E UAIKEG INULEG e
acc_dam_f OuiYAN evtog OANG (vau=1, 6x=0) nominal
av Ba anédevye va 0dnyroeL he Bpoxr eviog oA (lowe=2, vai=1,
dr_hes_r ox=0) nominal
av Ba anédeuye va 0dnynoet pe Bpoxr evtog moAng (lowg=2, vai=1,
dr_hes_f ox1=0) nominal
av evnuepwvetaLyla ta npdodata SeSopéva KopoU Kal TIG 08IKES
OUVONKEG KATA TNV EKKivnon TG 08ynong Le Ppoxr, EVTog MOANg
dr_start_inf r [(vou=1, 6x1=0) nominal
aV EVNUEPWVETOL YL TA TPOOP AT ODEDOHEVA KOLPOU KOLL TLG ODLKEG
OUVONKEG KATA TNV EKKivnon TG 08rynong Ke opixAn, evtog moAng
dr_start_inf f [(vou=1, 6x1=0) nominal

Mivakag 4.2.1: Mivakag psrafAnTwy 1mou mpoékuywav amo 10 EPWTNUATOASGYIO
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HeTABAN

TEPIYpaQry Muég

TUTTOG PETARANTG

av oxedLdleL tnv SLadpopr] o TPOKELTAL VO AKOAUBROEL KOTA TV

dr_start_plan_r [ekkivnon tngobnynong ue Bpoxn, evtog moAng (vai=1, ox1=0) nominal
av oxeSLaleL TNV SLadpopr) Mo MPOKELTOL VAL AKOAUBOEL KATA TNV

dr_start_plan_f €KKIVNON TNG 08rynong e opixAn, evtdg moAng (vai=1, 6x=0) nominal
av BeBatlwvetat yla tnv KaAn Aettoupyia twv valokaBaplotpipwy Kot
Twv GWTWV oPELag KATA TV EKKivnon TG 0dnynaong Le Bpoxn, evtog

dr_start_funct_r [moAng (vai=1, 6x=0) nominal
av BePalwvetat yla T KaAr Aettoupyio Twv vaAokaBapLotpripwy Kot
TWV GWTWV Mopeiag KATA TNV ekkivnon tng 0dnynong Ue opixAn, evtog

dr_start_funct_f [noAng (vai=1, 6x=0) nominal
n 081kn Tou cuunepidopd petaBaretal otn Bpoxn, LELWVOVTOG

dr_beh_sp r ToXUTNTA KAl 08NYWVTOG IO MPOCEKTIKA (val=1, ox1=0) nominal
n 081kr Tou cupunepLdopd PeTaBAAAETOL OTNV OUiXAN, LELWVOVTAC

dr_beh_sp_f TaxUTnTa Kot 08Ny WVTaG Lo TPOCEKTIKA (val=1, 0x1=0) nominal
n o8k Tou cupmnepLpopd petaBaAAetal otn Bpoxn, odnywvtagotny

dr_beh r r akpn Tou Spduou (vai=1, 6x1=0) nominal
n 0d1kr Tou cupuneplbopd petaarAetal otnv opixAn, odnywviag otnv

dr_beh_r_f akpn tou Spdpou (vai=1, ox1=0) nominal
n o8k Tou cupnepLpopd petaBAaAAetal otn Bpoxn, anopelyovtag

dr_beh_nbr_r to andtopa ppevapiopata(vat=1, ox=0) nominal
n 081kr Tou cupuneplpopad petaBAaAAeTal otnv opixAn, anodelyoviag

dr_beh_nbr_f Ta anotopa ppevapiopata (vai=1, 6x1=0) nominal
n o8k Tou cupmneplpopd petaBarietal otn Bpoxn, avaBoviag ta

dr_beh_|_r dwra nopelag (vai=1, 6x=0) nominal
n o8N Tou cupneplpopd petaBarAetal otnv opixAn, avapovragta

dr_beh_|_f dwra nopeiag (vai=1, 6x1=0) nominal
n o8k Tou cupmnepLpopd petaBAAAetal otn Bpoxr, ThPWVTAG

dr_beh_dist_r auénuévn amodotaotn amnd To MPOMOPEVOUEVO dxnua(vat=1, éx=0) nominal
n 081K Tou cupmepLPopd petaBAAAETAL OTNV OUiXAN, TNPWVTAG

dr_beh_dist_f auEnpEvn AmOOTOOTN OO TO TPOTOPEVOUEVO OXnua(vat=1, 6x=0) nominal

dr_beh_nc_r n o8kn Tou cupmneplpopd dev petaBarietal atn Bpoxn (vai=1, ox1=0) nominal
n 0d81kr Tou cupuneplpopd dev peTaBAAAETAL OTNV OMiXAN (vai=1,

dr_beh_nc_f ox1=0) nominal

dr_beh_stop_r oTapATAELTO OXnua otn Bpoxn (vat=1, ox1=0) nominal

dr_beh_stop_f OTOUOTAEL TO OXNKa 0TV OpixAn (vai=1, 6x=0) nominal

Mivakag 4.2.2: Mivakag puerafAnTwy 1mou mpoékuywav amo 10 EPWTNUATOASYIO
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HeTaBAnmM TIEPIYPOPrY THEG TUTTOG HETARANTAG

Bewpel emkUVSLVO 0T BPOXN TNV MEPLOPLOUEVN OpaATOTNTA (Va=1,

dangl r ox=0) nominal
Bewpel emukVELIVO oTnV opixAn tnVv MepLopLopEevn opatotnta (vai=1,

dangl f ox=0) nominal
Bewpel emkuVSLvo otn Bpoxr to oAloBnpo oSooTpwia (vat=1, 6x=0) nominal
Bewpel emkUVSLVO oTNV opiXAn To 0AloBNpPo 08doTpwHa (Vai=1,
0x1=0) nominal
Bewpel emkvvSvo otn Bpoxn tnv SuckoAia oto ppevaplopa (vai=1,

dang3 r 0x=0) nominal
Bewpel emkVVSLVO oTNV opixAn tnv SuckoAia oto ppevaplopa (vail=1,

dang3 f ox=0) nominal
Bewpel emukVVELVO otn Bpoxrn TNV eMKUVELYN cupnepldopd Twv AAAWY

dang4 r (vai=1, 6x1=0) nominal
Bewpel emkVELVO oTnV opixAn TV eTUKLVSLVN cuunepLdopd TwV

dang4 _f aAwv (vai=1, 6x=0) nominal
Bewpel emkUVSLVO 0TN BPOXN TNV MEPLOPLOUEVN OpaATOTNTA (Va=1,

dang5_r 0x1=0) nominal
Bewpel emukVELVO otV opixAn TV MEpLOPLOpEVN opatotnTa (vai=1,

dang5_f ox=0) nominal
Bewpel emkUVSLVO 0TN BPOXN TNV MEPLOPLOUEVN OpATOTNTA (Va=1,

dang6_r 0x1=0) nominal
Bewpel emkVELVO 0TNV OUIXAN TNV TIEPLOPLOUEVN OpaTOTNTA (Va=1,

dang6_f ox=0) nominal
Bewpel emkUVSLVO 0T BPOXN TNV MEPLOPLOUEVN OpaATOTNTA (Va=1,

dang7_r ox1=0) nominal
Bewpel emkUVSLVO 0TNV OUiXAN TNV TIEPLOPLOMEVN OpaTOTNTA (Val=1,

dang7_f 0x1=0) nominal

redspeed(r)<20  |av pewvel tnv taxvtnta oo 0-20 YA/ wpa o Bpoxr (vai=1, 6x=0) nominal

redspeed(r)>20  |av pewvel thv taxvtnta ano >20 xYAu/wpa oe Bpoxn (vai=1, ox1=0) nominal

redspeed(f)<20  |av pewwvel tnv taxvtnta and 0-20 YA/ wpa og opiyAn (vai=1, 6x1=0) nominal

redspeed(f)>20  |av pewvel thv taxvtnta ano >20 YAp/wpa og opixAn (vai=1, 6x1=0) nominal

Mivakag 4.2.3: lMivakag ueraBAnTwy mou mpoékuyav amo 10 EPWTNHATOACYIO
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PersonIDl Age |Gende_ dr_enj |acc_inj_g|acc_inj_r|acc_inj_f |acc_dam _glacc_dam_r acc_dam_f| dr_hes_r

AMS1
AMS2
AMS3
AMS4
AMS5
AMS6
AMS7
AMS8
AMS9
AMS10
AMS11
AMS12
AMS13
AMS14
AMS15
AMS16
AMS17
AMS18
AMS19
AMS20
AMS21
AMS22
AMS23
AMS24
AMS24
AMS25
AMS26

Mivakag 4.3: Aréomaoua reAIKou mivaka puerafBAntTwyv pwrnuaroAoyiou

TéNOG, OTa ypa@rjuaTa TTou akoAouBouUv, aTTOTUTTWVOVTAI O KATAVOUES TWV BIaKPITWV
METABANTWY TOU QUAOU Kal TNG 0ONYIKNAG EUTTEIPIOG TWV CUHPMPETEXOVTWY 0ONYWV.
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Ipapnua 4.1: Karavoprn Tou @UAOU TWV CGUUNETEXOVTWYV
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odnywKn epunepia
OUMLETEXOVTWV

H1-3 £tn
M 4-6 £€Tn

>7 étn

Ipapnua 4.2: Karavoun tng odnyikNS EUTTEIPIAC TWV CUUMETEXOVTWY

4.3.2 ENEZEPTAZIA METPHZEQN NMPOZOMOIQTH

Ta apxeia pe TIC METPAOEIG TOU TTPOCOMOIWTH 0dilynong 1ou e¢AyovTal gival o€
Mopeny kelpévou (*txt). Ma va yivelr duvatn n eTTeCepyacia Toug QpXIKA EYIVE N
gloaywyr) Toug oe QUANo eme€epyaoiag Excel. Ta apxeia TTou  TTPOKUTITOUV,
TepIAauBavouv OAEC TIGC METPNOEIC TTOU KATAypA@nkav Katd Tn OIAPKEIQ TOU
TTEIPAUATOG. AUTO ONUaivel OTI N CEIPA AUTWY TWV APXEIWV AVTIOTOIXEI OTIC JETPIOEIG,
TTOU TTPAYUOTOTIOINCE O TIPOCOMPOIWTAG O€ OUYKEKPIPEVA XPOVIKA OlaoTruaTd, TTOU
arreixav JeTagu Toug 33 £wg 50 XINOOTA TOU SEUTEPOAETTTOU.

4.3.2.1 EIZArQrd TQN ZTOIXEIQN ZTO EXCEL

lMNa kd&Be diadpopury KAGBe oupuETEXOVTA Onuioupyndnke €&va OIAPOpPETIKO QUAAO
epyaciag. O1 dlaPopeTIKEG DIAdPOMPES (VIO TIG DIAPOPETIKEG KAIPIKEG OUVOAKEG), OTN
@PAon TTPOCONOIWONG TOU TTEIPANATOG, ATTOBNKEUTNKAV OTOV idI0 QAKEAO yia KAOE
0dnyod yia Adyoug ac@aleiag kal opadotroinong (Eikéva 4.10). 10 @dkeAo autd
TepIAauBavovTal Ta apxeia amd kabe feuyog diadpouwyv (Logdfile*.txt), kaBwg kai Ta
apxeia pe Ta AAON Kal TIC TTOPATNPACEIC TTOU aPopouv KaBe Ceuyog Siadpouwv
(ErrLog*.txt) (Eikéva 4.11).

Ta apxeia, TTOU OUAAEXONKav aTTO TOV  TTPOCOMOIWTH 0dynong yia KAle

OUPUETEXOVTA, €l0dyovTal 01O Aoyiopikd EXCEL péow tng evioAng Apxeio >Avolyua
>EmmAoyn apxeiou Logfile*.txt >OAa ta apxeia >Avoiyua. (Eikdveg 4.12)
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Lupme ey o) Pifluatven, =

Cpryooiiaan = Kaanih ppeyon pe = By
I Ayemmpdun Creou
M Emupeneia oo L AME-T1
B Ay b ARE-22
s MpooBiomg b AME-2E
b Hioe qparekoo b AMS-14
& Diepbox & AME-25
B Enupiciosop ) AME-25
b AMS-IT
2 BifRoBrirzy b AMs-ZE
B formo Ji amc.x
i Eyyompa b AMS-3D
= -F 0 L AR
@ Mouawn b AMs-32
b AME-33
M Yooy i AMAE-34
E Tomear, Swar b AMS-3S
b AN
g sisruo b AMETT
b AM53E
L AME-3T
| AMS-A0

Eikova 4.10 : Apxeia odnywv arré 1i¢ HETPHOEIS TOU TTPOCOMOIWTH 08iynong

Oppavaon = Iupnp eyl oy fuflaofinen = bz gmian = Epppazm Blecg pambng
Y BT AL Tt
B Empoenozpm | Eplogo17-00-33 14-08- 2T 08
B Ao | Envlogg 170503 L4-10- 5801k
= MipdhoRean Enlog 17-06.03 14.13. 161
bR poRENIL Erleg 17.06.03 14. 21 D0 ek
& Drophox o Erlig 170003 14-2T-1218
B Enpronn apya Eivlog 1700031 14-41- 351k
Ennlog 170603 1440 20 4t
oo Bl B e Enleg 120603 14-5%- 6o
B Brmun iy EwH_17-03-03_Ld~03-2T upe
| Eyppapao = Eapl 17-05-03 Ld-10-58 aps
e Eniilisi, = Ewal_L17-35-05 L4-13-16 apn
@ Moumsn o Ewnl 170506 14- 2802
- Bl 17000 2712 s
W Ynolopeme Esgl 170503 L 1-91 70 pss

B Tt Siaws

'ﬁ e

.‘ IJ 'I

Eval 170503 144113 xpm
Eval 170503 14-5- 35 xm
Losglie 17-05-13 14 D6

| Loagiie 170003 141054

Loglie 170503 14-13
Logfie 170603 14. 3.k
Loaglie 17-05-03_14-3T.0
Logife_ 170803 1441,

- | Loglife 1745405 4B

L oghie 170503 14566

Eikova 4.11: Apxecia Sedouévwv OSiadpouwv odnywv amé TIS MNETPHOEIC TOU
mpooouoiwt 0dnynong
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Eikova 4.12: Eiocaywyn e§wrepikwv dsdouévwy oro Excel
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Eikova 4.13: Eicaywyn petpioswyv oro Excel
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4.3.2.2 ENEZEPIrAzIA AEAOMENQN ME VISUAL BASIC

MapaTnpwvTag Ta OTOIXEIQ TTOU TTOPEIXE O TTPOCOMOIWTAG 0dynoNng yia Tnv KAbe
METPNON TTOU TTPAYMATOTIOINBNKE, QVOYVWEIOTNKE 1N AvAykn VYIa TTEPAITEPW
ETTECEPYQTia TWV OTOIXEIWY, KABWGS yIa TO OKOTTO TNG £PEUVAC TA OTOIXEIO KpiBnkav
eANITT. Ta Abyoug oikovopiag Xxpovou, avTIAaPBavOuEVOl TOV OYKO TWV KATAYPAPWY,
BewpnBdnke ocwoTdTEPN N XPHoN TNG visual basic pye Tn dnuioupyia evog script, Pe 10
OTT0i0 «ETpExavy Ta Oedopéva Kal TEAIKWGS TTapeixav TTAEoV €TTapKEiC YeTapAnTéc. H
TTOPATTAVW ETTEEEPYACIA  TTPAYMATOTIOIEITO PEOW TNG €VTIOAAG [MpoypapuaTioTig
>Visual Basic >Insert >Module (Eikova 4.14). 'Etreita, agou dnuioupyRbnke 1o script
o€ apxeio TNG HOPPNAG .Ixt, elcaydtav oT1o TepIBAAAov Tng Visual Basic (Eikova 4.15)
Kal emmAeyoTav n evioAr] Run. MeTd Tnv €1Teepyacia OTOV TTiVOKA TWV OEOOUEVWY,
TTPOOTEBNKAV OTHAEG, TTOU TTPOCEPEPAV TTEPICCOTEPA OTOIXEIQ, TOOO UETABANTES, GO0
Kal OTOIXEia KaTavonong Kal opyavwong.

Me Tnv e@apuoyn Tou TTAPATTAVW TTPOYPANUATOG, Ol OTHAEG YIa KAAUTEPN KATAVONON
Kal opydvwon, Tou TpooTédnkav, nTav 10 Personal ID (Eikéva 4.16), 6trou
TOTTOBETEITAI O KWAIKOG Tou 0dnyou (AMS1, AMS2, kok), TO Traffic (Eikéva 4.17),
OTTOU avaypAa@ovTal Ol CUVONKEG KUKAOQOPIOKOU QOPTOU, TTOU ETTIKpATOUCAV OTNV
KaBe diadpopn (L  H) kar n othAn Distractor (Eikéva 4.18), OTTOU av N CUYKEKPIPEVN
dladpoun ATav UTTO KAAEG KAIPIKEG OUVONKEG, oUUTTANpwvOTav pe TnVv €vdeign NICE,
av ATav utro Bpoxn, Me Tnv évdeiEn RAIN, evw av ATav uttd OpixAn, e TNV €vOEIgn
FOG. ETiong, mpootébnke autépata n otAAn State (Eikdva 4.19), 6Tou avaypd@eTal
av uttAp&e katrolo oupPav kaBe otiyun T.x. NO EVENT.
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Eixova 4.14: EvroAn Insert Module
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Eikéva 4.19: lNivakag Excel usra tn xpnon tng Visual Basic

4.3.2.3 AHMIOYPT'IA BAZHZ AEAOMENQN METPHZEQN NMPOZOMOIQTH

Metd Tnv oAokAApwon TG O1adikaciag TToU  TTEPIYPAPNKE OTNV TTPONYoUUEVN
TTapdypa@o, dnuioupyndnkav TeAikd 40 ouvoAikd apyxeia Excel, pye 1o KaBéva va
QVTIOTOIXEI OTIG WETPAOEIG TOU TTPOCOPOIWTA 0OHYNONG yia Tov KABE CUMPMPETEXOVTA
CeXWPIOTA. ZKOTTOG aTroTeAei n  dnuioupyia piag eviaiag PAong MPETPACEWV
OUYKEVTPWTIKA yia OAOUG TOUG 0dnyoug. XprioIuo €pYaAEio o€ auTr Tn @Aacn Tng
ArrAwpaTikA¢ Epyaoiag, amodeixBnke n xprion Tng Microsoft Office Access pe T
onuioupyia kal TNV ekTEAeon OUO «queries» PE Ta OTToia «ETpEXAv» Ta dedouéva Kal
TEAIKG auTd e€dyovTav UTTO Jop@r EUKOAQ ETTECEPYATIUN KAl KATAVONTH.

Me Tnv €Qapuoyr Tou TTPWTOU OTTO Ta «queries» TTPOKUTITEl £€VAG CUYKEVTPWTIKOG
TTivakag, OTToU O0€ KABE OCUPMETEXOVTA aVvTIOTOIXOUV €& oeipéc. H kdBe oeipd
avTioToIxei o€ KABe dlapopeTiIkG Oevdpio odriynong (Ta otroia dnuioupyndnkav
avoASOYWG PE TOV KUKAOQOPIOKS @OPTO Kal TIG DIOPOPETIKEG KAIPIKEG OUVONKEG) Kal
TTeEpIANOUBAVEl T CUYKEVTPWTIKA OTOIXEid Tou KABe oevapiou. Ta oToixeia autd
a@opoUVv OTOUG PECTOUG OPOUC Kal TIG TUTTIKEG ATTOKAICEIC OAWV Twv PETARANTWY, Ol
OTTOiEG  TTAPEXOVTAl ATTO  TOV  TIPOCOMOIWTA. [1a  TOov  UTTOAOYIONO  Twv
TTpoavaQePBEVTWY aToIxEiwv e€aipéOnkav Ta TuAMATa TNG dIadPOUAG, OTA OTToIa
UTTAPXAV CUMBAVTA, Ta TUAUATA OTA OTToia UTTAPXAV OIA0TAUPWOEIG, OTTWG ETTIONG
Kal Ta TPAMOTA OTa OTToia yia OTrolodnTmoTe AOyo n T1axutnTa Tou odnyou ATav
MNOEVIK.

Me Tnv epapuoyr Tou deUTEPOU aTTO TA «queries» TTPOKUTITEl £€VAC OUYKEVTPWTIKOG
TTivakag, OTTou o€ KABE CUUMETEXOVTA avTIoTOIXoUV dwdeka oelpég. O apIBPOS Twv
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ocipwv gival dITTAACIOG Tou aplBuou Twv oevapiwv odnynong, Kabwg o€ KAbe
OIOQOPETIKO CEVAPIO TTPAYMATOTTOIOUVTAY OUO CEXWPIOTA aTTPOCHUEVA CUMPBAvTA.
‘ET01, N KGBE OeIpd avTIOTOIXEI O KABE CUUPBAV {EXwPIOTA Kal TTepIAauBavel TO XpoOvo
avtidpaong Tou 0dnyou Kal TRV TTANPOQOpPId, yia TO AV OTO CUYKEKPINEVO CUMBAV
TTPAYHATOTTOINONKE aTUXnMA 1 OXI.

2TN OUVEXEIQ, O KaBEvAg aTTd TOUG TTAPATTAVW TTIVOKEG PETAPEPONKE O€ EEXWPIOTO
QUAN\O etregepyaoiag Tou Excel. Me 1n Xxprion ammAwv evioAwv E£TTeCEPYATiag,
OnuIoupynBnke o€ €va eviaio apxeio, N TeAIKA Bdon dedouEvwy, TTou TTEPIAaUBAvEl Ta
emegepyaocpéva TTAEOV OedOPEVA TWV PETPACEWY TOU TTPOCOMOIWTI KAl ATTOTEAEITAI
atro £€1 OEIPEG ava CUPMETEXOVTA, Ooa dnAadr) Kal Ta avTioTolxa oevapia odriynong.

- = T -

Eixova 4.20: EvroAn ekréAeong «queries» ornv Microsoft Office Access

4.4 TEAIKH BAZH AEAOMENQN

2KOTTOG QUTAG TNG TTapaypd@ou atroTeAEi n TTeplypa®n TNG TEAIKNAS BAong dedouévwy.
21 TTapaypdeoug 4.3.1 kai 4.3.2 TepIypd@nKav ol TTiVOKEG OeOOPEVWYV, OTTWG
TTPOEKUYAV ATTO T €PWTNPATOAOYIO KAl TNV Treipauarikr) diadikacia. Méow Twv
TIVAKWY autwyv Onuioupynbnke TeAIKG uia eviaia Bdon O6edouévwy, TTOU Ba
XPnoIhoToINGei  yia TN OTATIOTIK) avaAuon. 2ZToug Trivakeg OedoPEVWY, TTOU
agopoucav OTIC WETPACEIC TOU TTPOCOMOIWTA TIPOOTEBNKE Kal O TTVOKAG ME TIG
METABANTEC TOUu epwTnuatoloyiou vyia kdABe odnyd. Me autdv TOov TPOTTO
onuIoupyndnke pia eviaia Bacon dedouévwy yia Tn dlEPEUvVNON TNG ETTIPPONG TWV
KAIPIKWY OUVONKWY OTnN CUUTTEPIPOPA Kal TNV AOQPAAEIa VEWV 0dNYWV O AOTIKEG
odoug.
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Eikova 4.21: Améomaoua reAIkAS Baong dedouévwyv

4.5 NEPIrPA®IKA XAPAKTHPIZTIKA AEIFrMATOZ

MapakdTtw TTapoucidlovTal OpPIoUEVA TTEPIYPAPIKA XOPAKTNPIOTIKA TOU OEiYNATOG,
TTOU TTPOEKUYAV atrd TNV eTTeCEpyaaia TNG TEAIKNG Bdong dedopévwy.

ya TLOGOGCTO ATUXNHATWV

HL

mH

NICE FOG RAIN

rpaepnua 4.3: lMooooTo aruxnudTrwy 1Tou mTpayuaromoiénkav avda osvapio odrnynong.
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P HEoN TN ToxvuTNTOG

32 A

B AvTpeg
29 A ,
B [uvaikeg

28 A

27 A

26 T f

Fpapnua 4.4: Méon raxurnra odnynong o< SIaPopETIKES KUKAOPOPIAaKES OUVONKES, yia
avrpeg Kal yuvaikes odnyoug.

Katd rolov tpomo HeTaBAAAETE TNV 0OLKN 0OG

oupmneplpopa otav odnyeite ue Bpoxn LLE OMiXAN
Melwvete ToxUTNTA KOl 0ONYELTE TILO TIPOCEKTLKA 95% 95%
Odényeite otnv akpn Tou Spouou 5% 20%
Anodelyete ta andtopa ppevaplopata 37.5% 75%
AvaBete ta pwta mopelag 65% 85%
Tnpeite augnuévn anootacn oo TO TIPOTIOPEUOIEVO
oxnua 82.5% 72.5%
Agv al\alete cuuneplpopa 0% 0%
JTAPATATE TO OXNUA 0% 2.50%

Mivakag 4.4: O1 amravriosis Twv odnywyv, o€ Toooaoriaia yopen, oTiS EpwWTHoEIS «Kara
ToIov TPOTTO UETABAAAETE TNV OOIK OAC CUUTTEPIPOPA OTav odnyesire ue Bpoxn;» Kai
«Kara moiov 1poémo perafdAAere tnv 08Ik oag OuutmTEpIPopd Orav odnyeite ue
ouixAn;» avrioroixa.

ATTO Ta TTAPATTAVW YPOPHRUATA TTAPATNPOUVTAI TA £EAG:

MNa TIG idlEG OUVONKEG KUKAOQOPIOKOU @OPTOU Ol CUMMETEXOVTEG OTA OEVAPIA
odnynong utd Bpoxn €UTTAGKNKAV O€ TTOAU TTEPICCOTEPO ATUXAMOTA, OE OXEON ME
TNV 00AYyNON 0€ KAAEG KAIPIKEG OUVOAKEG, VW OTA oEVApPIa 0drynong utrd odixAn o€
TTOAU  AiyoTtepa. AkOun Trapatnpeital 0T, KAl OTIG TPEIG OIAPOPETIKEG KAIPIKES
OUVOAKEG, T ATUXAMOTA 0 CUVONKES XaunAoU KUKAOQOpPIaKoU popTou gival AiyoTepa
atr’ 6T OTIG OUVORKES UWPNAOU KUKAOQOPIAKOU pOpTOU.
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Emiong, ota oevdpia uynAoUu KUKAOQOPIOKOU @OPTOU, avaTITUCOOVTAl WIKPOTEPES
TaXUTNTEG, AVEEQPTATWS TOU @QUAOU TOu 0Onyou, €VW Ol YUVAIKEG AvVATITUCOOUV
MIKPOTEPEG TAXUTNTEG OE OXEON ME TOUG AVTIPEG Ot KABE OIAPOPETIKO OCEVAPIO
KUKAOQOPIOKWY CUVONKWV.

4.6 EIZArQrd TQN AEAOMENQN 2TO EIAIKO AOTZMIKO
STATIZTIKHZ ANAAYZHZ

Metd Tn dlaudpewon Twv TEANIKWYV TTIVAKwv oT1o Aoyiopiké EXCEL, akoAoubnoe n
gloaywyn Toug oTo TTedio dedouévwy (data view) Tou €1801KOU TTAKETOU OTATIOTIKAG
avdAuong. Z1n ouvéxela kaBopioTnke To Gvoua, O TUTTOG KAl O APIBPOS TWV Yn@iwv
KABe peTaBANTAG oTo TTEdio TwV YeETABANTWY (variable view).

Emonuaiverar 611 1O TTpOYpAPUA autd avayvwpeidel JOVO AQTIVIKOUG XOPOKTAPEG ME
AlyoTepa atmod 8 ywneia kal 6Aeg ol oTHAEG atroTeAouvTal atrd aplBpoug kal éx1 aTmo
Keipevo. MNa 10 Adyo autd, Katd Tnv avtiypaen mg Bdong dedopévwv OTo EIBIKO
AOYIOUIKO €TTIAEXONKE N €vTOAN €IBIKAG €TIKOAANONG (paste special) >Tiyég (values)
WOTE va YETAPEPBOUV POVO Ol TINEG TwV KEANIWV. ETTITTAEOV, O€ TTEPITITWON TTOU AEITTEl
Katmmola Ty, otn 8éon Tng eicdyetal €101k otaBepd (9999,000) n otoia dev
AauBaveTal uTTOWN OTNV OTATIOTIKA avaAuon.

Etriong, £yive diakpion k&Be peTaBANTrG o€ ouvexn (scale), diatetayuévn (ordinal) kai
dlakpITA (nominal). MeTd TNV €icaywyr TG BAaong dedouévwy, XPNOoILOTTOINONKE N
€VTOAN analyze, PE TNV OTTOIQ TTPAYMOTOTIOIEITAI OTATIOTIKI) AVAAUCT TWV OEOOPEVWIV.

AiCel va onueiwdei, 611 T6oo oTo Aoyiouikd EXCEL 600 kai 010 €181IKO AOYIOUIKO
OTATIOTIKAG avdAuong, dnuioupyABNKe yia eviaia Bacon dedouévwy.

Ta BAMATa TTOU akoAouBnBnkav TTEPIYPAPOVTAl GTr CUVEXEIQ:

Descriptive statistics: TpokeiTal yia Oladikaoia yia Tnv TTapaywyrn Xproigwv
TTEPIYPOPIKWY CUVAPTACEWY, OTTWG AUTH TNG MEONG TIMAG, TNG TUTTIKAG OTTOKAIONG,
Tou pEyIOTOU Kal Tou eAdxiotou (analyze >descriptive statistics >Descriptives
>options)

Correlate: mpokeiTal yia diadikacia yia Tn PETPNON TNG CUOYXETIONG avAPECA O€
Ceuydpia petaBAntwyv. O1 peTaBANTEC TTOU evdIa@EéPOUV €1I0AyovTal OTO TTAQiCIO
Variables (analyze >correlate >bivariate >correlations). Xprioiyeg €mmAoyEG gival ol
Pearson fj ol Spearman CUOCXETIOEIG.

Regression: mpokeTal yia Oladikacia TTou  ekTeAei did@opa €idn avaAloewv
TToAvopépnong. H diadikacia TG avaAuong gekivd he TN YPAUMIKN TTaAivopounon,
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otréTte Kal €TMAEyeTal N €viOAn Linear (analyze >regression linear). Emiong, yia 10
OKOTTO TOU TTEIPAPATOG XPNOIMOTIOIEITAlI KAl 1 AOYIOTIKAy avaAuon TTaAivdopounong,
OTTOTE Kal ETMIAEYETAI N EVTOAN Binary logistic (analyze >regression >binary logistic).
H petaBAnth 1ou  evdiagépel (e€aptnuévn METABANTA) €10dyeTal OTO  TTAQICIO
Dependent. O1 eTTeENyNUATIKEG PETARBANTES PE TIG OTTOIEG Ba €€NyNBEi N peTaBANTOTNTA
NG €€aptnuévng UETABANTAG, elcdyovtal oTo TTAdiolo Independent(s). 1o TTAdicio
Method pTtTopei va emmiAeyei pia pEBoOdOG yia Tn BEATIOTN €TMAOYA ETTECNYNMATIKWY
MeTaBAnTwv. Aut ouvhBwg agrvetar Enter, 1Tou onuaiver 6T, OTO MOVTEAO
eloépyxovral 6oeg PeTaBANTEG BpiokovTtal oTo TTAdiolo Independent(s) pe Tn o€ipd TToU
TTEPIYPAPOVTAI EKEI.

E@apuoyry, Twv 6cwv TTepypd@nkav oto €dAQIO0 AUTO, TTAPOUCIAZETAI OTIG ETTOPEVEG
EIKOVEG.

Bt DN (e G (G Al eigkse  Gishs  (PEME Sdlue DRl B
3 {2 o =1 ] i | BE =
L T _‘ |."f =L ﬂ B

uuuuu

Fr L am = Tnrd imora o Wby Tialia ¢ iz apm 4 e g e
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Eikéva 4.22: MNapadsiyua siocaywyng oToixeiwv oTo AOYIOUIKO OTATIOTIKAS avdAuong
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Eikbva 4.29: Opioudg eaprnuévne kai ave§aprnrwv perafAntTwy yia rn AoyioTiKA
TaAivopounon oTo AoyIONIKO OTATIOTIKISC avaAuon
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KE®AAAIO 5

5. EDPAPMOIH MEOOAOAOTI'IAZ — ATTOTEAEZMATA

5.1 TENIKA

To ke@daAaio autd TrepIAauBAavel TNV AVOAUTIKA TTEQIYPAPN TNG €QAPUOYNSG TNG
pMeBodoAoyiag, KaBwG Kal TNV TTapouciacn Twv ATToTEAEOUATWY TNG AITTAWMOTIKAG
Epyaoiac.

H oTatioTikl avdAuon Twv OToIXEiwVv TTou CUANEXBNKaV KATd TO TTPONYOUMEVO
OTAdIO TTPAYUATOTTOINONKE HE TPEIG OIAPOPETIKEG MEBOOOUG: TNV YPAPUIKA, TN
AoyapiBuokavovikn TTaAIivOpounaon Kai TN AoyioTiK avdAuon TTaAivopdunong.

27O TTAPOV KEPAAAIO TTEPIYPAPOVTAl AVAAUTIKA Ta BAPATA TTOU akoAouBntnkav kartd
TNV €@appoynl TNG HeBodoAoyiag kar Trapoucidletar n  dladikaoia avaTTugng
KATAAANAWY  pJovTEAwV. [diaitepn €pg@aocn dideTal OoTnv TTapouciacn (NTNUATWY
agloTmoTiag Twv dedouévwyY Kal OTIG DIadIKACIES AVTIMETWTTIONG Toug. AvattéoTTaoTO
MEPOG TWV ATTOTEAEOUATWY ATTOTEAOUV OI OTATIOTIKOI €AgyXOl TTOU aTTAITOUVTAI YIA
TNV ATT0d0XM 1 NN TWV HOVTEAWV.

2NMavTIKG TUAPA TOu KEPAAQiou KATOAAUPBAVEI TO UTTOKEQPAAQIO TTOU QPOpPA OThV
TTAPOUCIiAON TWV OATTOTEAECHATWY Kal OIOKPIVETAI OTIG TPEIG QACEIG TTOU
akoAouBouv:

* Mapouaciaon Twv £§ayOUEVWY OTOIXEIWV
: Mepiypa®r] TwWV OTTOTEAECUATWYV
. E€rynon Twv amoTeAeoudTwy

H trapouciaon Twv amoTeAeoudTwyY TTEPIAAUPBAvVEl TOOO TN PABNUATIKA oxéon Tou
MOVTEAOU, OO0 KOl OXETIKA OIaypAUMUATA TTOU ETTITPETTOUV TN YPOPIKA ATTEIKOVION TWV
ATTOTEAEOUATWV.

ACiCel va avagepbei OTI TTPAyUATOTTOINBNKAV TPEIG SEXWPIOTEG OTATIOTIKEG
avaAUoE€lg, pia yia To HOVTEAO TTPOCBIOPICHUOU TTAEUPIKAG aTTOOTACONG TOU OXMMATOG
atro TN O€CIA opIoYyPAPUA, Mia yia TO HOVTENO TTPOCBIOPICHUOU TNG HEONG TaXUTNTAG Kal
Mia yia 70 povtéAo TTpocadlopiouol TnG MOavoeTNTaG va CuuBei aruxnua. e KAOe
OTATIOTIKO TTPOTUTTO EEETACTNKE N ETTIPPON TWV KAIPIKWY CUVONKWY OTN GUUTIEPIPOPA
Kal TNV ao@AAEia Tou 0dnyou o€ aoTIKEG 0O0UG.
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Ta povréAa 1mou akoAouBouv TIpofkuywav PETA aTrd pia peYAAn oe€ipd dOKIUWV
OIOQPOPETIKWY POVTEAWY, dladikaaia xpovoBoépa kal OUOKOAN. ATTO TIG JETPAOEIG TOU
TTPOCOMOIWTA AANG KAl aTTO Ta £PWTNUOTOAOYIO TTPOEKUWE €va PEYAAO TTANB0G
METABANTWYV, OI OTTOIEC OTN CUVEXEID Ba XPNOIYOTTOIOUVTAV OTA HOVTEAQ. & KABE
TTEPITITWON £YIVE N TTPOOTTABEIA O aveEApTNTEG METABANTEG KABE povTéAOU va €xouv
MIKPR) METAEU TOUG CUOXETION KOl PEYAAN OUOXETION ME TNV €€apTnuévn PETABANTA,
evw E£TTpeTTe va dlakpivovTal Kal yia Tn duvaTtdtnTa QUOIKNAG €punveiag Toug. O
ONUAVTIKOTEPOG £AEYXOG YIA TNV ATTOBOXI MIAG avecApTNTNG METARBANTAG OTO POVTEAO,
ATV EKEIVOG TOU €AEyXOU t-test, KaTd TOov OTT0i0 KABE PETABANTH ETTPETTE VA EPPAVICEl
TIMA TOU ouvTeEAEDTN) t peyaAuTepn atrd pia dedopévn TIWN.

5.2 ANAINTY=H KAl EDAPMOI'H MAOGHMATIKOY MONTEAOY A
THN NAEYPIKH ANOZTAZH TOY OXHMATOZ AINO TH AE=IA
OPIOrPAMMH

2NV TTapdypa@o autr]  TrEpIypageTal  n dladikaocia avadAuong yia Tov
TPOOOIOPICUO TNG TAEUPIKAG aATTOOTAONG TOU OXHMATOG amd Tn O&did
oploypappi Kal Ba digpeuvnBei n €mMPEOA TWV KAIPIKWY OUVONKWY O QuTH.
ZnuelwveTal o1, Ba TpayuarotroinBei pia oTaTIoTIKA avdAuon Pe Tnv oTroia Ba
OlepeuvnBoUV o1 PETABANTEG, TTOU £TTNEEACOUV TNV TTAEUPIKA aTTOOTACN TOU OXIUATOG
atro TN O€CIG opIoYPAPUA.

5.2.1 AEAOMENA EIZOAQOY- KAOOPIZMOZ METABAHTQN

2T0 OTATIOTIKO JOVTEAO TTPOOBIOPICHOU TNG TTAEUPIKAG ATTOOTACNG TOU OXAUATOG OTTd
TN Oe€Id oploypapun eetdotnkav ol PETABANTEG TNG TEAIKAG Paong dedopévwv
(MeTOBANTEG  epwTnuaToAoyiou KAl  WETABANTEG TTOU  TIPOEKUWAV  ATTO  TOV
TTpooopoIwTh). H Pdon dedopévwyv €10nxOn oTo €181K6 AOYIOMIKO OTATIOTIKAG
avdAuong pe T diadikaoia TTOU TTAPOUCIACTNKE AVOAUTIKA OTO TTPONYOUNEVO
Ke@AAalo. AkoAouBnoe o KaBopIoudS TOU OVOPATOG Kal TOU TUTTOU TwV PETABANTWY,
oTo Tedio Twv peTaBAnTwyv (variable view). MNMapakdtw avagépovral o PHETARBANTEG
TTOU TTEPIAAUPBAvOVTal OTO TEAIKO OTATIOTIKO TTPOTUTTO.

E=APTHMENH METABAHTH:

LogLateralP: TTAeupikii améoTaon Tou OXNKATOG OTO 00OCTPpwWHA atrd TNV OEgId
OpIOYPANHA

ANE=APTHTEZ METABAHTEZ:

FOG: 0drjynon o€ aoTIkO TrepIB&GAAOV pe opixAn (vai= 1, 6x1= 0)
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dr_exp2: odnyikr eutrelpia a1rd 4 £wg 6 xpdvia (vai= 1, oxi= 0)
Age: n nAikia Tou cuppeTéxovTog (24-28 xpovwv= 1, 20-23 xpovwv= 0)
AverageSpeed: n yéon Taxutnta odAynong

Emonuaiverar 611, amd TG avwTEpw PETABRANTEG, o1 peTaBANTéG LoglLateralP kai
AverageSpeed opiotnkav w¢g ouvexeig (scale). AvtiBeta, OAeg o1 UTTOAOITTEG
opioTnkav wg dIokpITEG (nominal), xwpig oUW va £€xouv TNV €vvola TNG QUOIKNAG
diaragng (ordinal). O1 duvaTég TINEG TwV dIAKPITWY PETABANTWY dlakpiBnkav o€ dUo
KATNYOPIEG, OTIG OTTOIEG avTIoToIXNONKav o1 TINEG O kai 1.

5.2.2 NEPIFPA®IKH ZTATIZTIKH

OAO6KANpPNn n diadikacia TNG avaAuong TTou Ba TTAPOUCIOCTEN OTNV TTAPAYPAPO AUTH
TTPayMaTOTTOIEITAlI HEOW TNG EVTOARG Analyze.

AUTO TTOU eVvOIAQEPEI APXIKA, €ival N dIANOPPWON PIAG TTANPECTEPNG EIKOVAGS YIA TNV
KATOVOMI TWV TIHWV TWV PETABANTWY, PHEOW TNG TTEPIYPAPIKAG OTATIOTIKAG. AQOU
emAeyei n evioAr} Analyze, akoAouBei n €mmiAoyn TNG evioArg Descriptive statistics kai
oTn ouvéxela n emAoyr Descriptives, TTpokeIuévou yia TV TTapaywyn XPACINWYV
TEPIYPAPIKWY OUVOAPTACEWV (analyze >descriptive statistics >descriptive
>options). O1 cuvapTAOEIG TTOU ETTIAEYOVTAI €ival €KEIVN TNG MEONG TIMAG, TNG TUTTIKAG
atrOKAIONG, TOU PEYIOTOU Kal Tou eAdxioTou. Eival rpo@avég 0TI o1 TipoavagpepBeioeg
OUVAPTAOEIG £X0UV VONUA PJOVO yia cuveXeic HeETaBANTEG. ETTopévwg, oTo TTAQICIO TWV
MeTaBAnTwyv (variables) eicdyovrar povo or petaBAntéc LogLateralP (TTAeupikn
ammoéoTacn Tou oX\PaTog oto 0d6oTpwua) Kal AverageSpeed (n péon Taxutnta
o0AYNONG. ZUYKEVTPWTIKA Ta ammoTeAéopata Tng dladikaoiag @aivovial oTov
akOAouBo TTivaka:

Descriptive Statistics

Std.
N Minimum Maximum Mean Deviation
g‘ézrages" 237 21,0956 43,9274 30,1363 4,4829
LogLateral
P 237 -0,0466 0,5378 0,2992 0,1464
Valid N 237
(listwise)

Mivakag 5.1: [MepiypapIikES ouvapTOEIS CUVEXWYV NETABANTWY
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5.2.3 ZYZXETIZH METABAHTQN

2T0 UTTOKEQAAQIO QUTO TIPAyUATOTIOIEITOI 1 Ol1EPEUVNON TNG OUOXETIONG TWV
MeTaBAnTwy. Ekeivo TTOU €mMOIWKETAI €ival n PEYIOTN dUVAT) CUOXETION METAGU
eCOPTNMEVNG KAl AVEEAPTNTWY METARANTWY KAl PNOEVIK) OUOXETION METALU Twv
ave¢dpTnTwy PeTapAnTwyv. H diadikaoia Tng PETPNONG TNG CUCXETIONG AVAPECO O€
Ceuydpia peTaBAnTWYV TTpayuaToTTolEiTal Kal TTAAI H€OW TNG €VTOANG analyze (analyze
>correlate >bivariate correlations). O1 petaBAnTEG TTOU €vdIa@EépouV €I0AyovTal OTO
1edio Variables. ATTOAUTEG TIMEG TWV CUVTEAEOTWY KOVTA OTN HOVAdA ATTOOEIKVUOUV
IOXUPA OCUCXETION, EVW TIMEG KOVTA OTO PNOEV PAVEPWVOUV QVUTTAPKTN CUCXETION
METACU Twv peTaBAntwyv. Ta ammoteAéopara Tng dladikaciag TG dlEpeUlvnong TNG
OUOXETIONG TOOO YIA TIG OUVEXEIG, 000 Kal yia TIG OIAKPITEG PETABANTEG, TToU
eAqeOnoav uttéyn ota TEAIKA JOVTEAQ, @aivovTal OTOUG TTIVOKEG TTOU OKOAOUBOUV.
ACiCel va emonuavoei 0TI o1 TENIKEG PETARANTEG €TTEAéynOAV META aTTO HpEYAAO
apiBud dokipwv. Mepikd atroTeAéopata TTou TTapouacialav uwnAr) cuoxETion, dpa
Oev ATav aveEdpTnTa PETALU TOUG, TTAPOUCIAoVTal TTAPAKATW Madi JE TOUG TTIVAKES
TEAIKWV METABANTWV.

Correlations

Age dr_exp2 FOG
Age Pearson
Correlatio 1 1837 -,015
n
Sig. (2-
tailed) 005 814
N 237 237 236
dr_exp2 Pearson
Correlatio 1837 1 -,023
n
sig. (2-
tailed) ,005 724
™N
237 237 236
FOG Pearson
Correlatio -.015 -.023 1
n
Sig. (2-
taed) 814 724
N 236 236 236
**_Correlation is significantatthe 0.01 level (2-tailed).

Mivakag 5.2: Zuoxérion TeEAIKWV SIAKPITWV HETABANTWY TOU HOVTEAOU TNG TTAEUPIKNS
amréoTacng ToU OXHUATOS OTO 0000TPWHA
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Correlations

Age Gender FOG dr_expl | dr_exp2
Age Pearson 1 -041 015 3737 183"
Correlation
Sig. (2-tailed) 532 814 ,000 ,005
N 237 237 236 237 237
Gender |Pearson -041 1 -003 004 206"
Correlation
Sig. (2-tailed) ,532 ,968 ,953 ,001
N 237 237 236 237 237
. Pearson -015 -003 1 027 -023
Correlation
Sig. (2-tailed) 814 968 679 124
N 236 236 236 236 236
dr_expl Pearson' _’373** 004 027 1 _’752**
Correlation
Sig. (2-tailed) ,000 953 679 ,000
N 237 237 236 237 237
dr_exp2  Pearson 183" 206" -,023 752" 1
Sig. (2-tailed) ,005 ,001 724 ,000
N 237 237 236 237 237

Mivakag 5.3: Amoppiyn diakpitwv HeTaBAnTwy 1ou mrapoucdiacav uywniAn ocuoxérion
TOU UOVTEAOU TNG TAEUPIKNC AITOOTACNS TOU OXNATOS OTO 0800TPWHA

Correlations

LogLateral|AverageSp
P eed

LogLateralP Pearson

Correlatio 1 198"

n

Sig. (2-

tailed) 002

N 237 237
AverageSpeed Pearson

Correlatio 198" 1

n

Sig. (2-

tailed) 002

N 237 237
**_Correlation is significant atthe 0.01 level (2-
tailed).

Mivakag 5.4: ZuoxéTion TEAIKWY OuveEXWV METABANTWYV TOU MOVTEAOU TNG TTAELUPIKNS
amooTacng TOU OXHMATOS OTO 0000TPWUA
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Correlations

AverageSpee
LogLateralP d BrakeAverage [ RspurAverage
LogLateralP Pearson
’ Correlation 1 198+ 116 0,964
Sig. (2-tailed) ,002 ,074 ,000
N 237 237 237 237
AverageSpeed Pearson 198%* 1 531+ 206
Correlation ' ' '
Sig. (2-tailed) ,002 ,000 ,001
N 237 237 237 237
BrakeAverage Pearsoh 116 531%* 1 -158*
Correlation
Sig. (2-tailed) 074 ,000 ,015
N 237 237 237 237
RspurAverage Pearson_ 964 206 158+ 1
Correlation ' ' '
Sig. (2-tailed) ,000 ,001 ,015
N 237 237 237 237

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

*. Correlation is significant at the 0.05 level (2-tailed).

lMiavakag 5.5: Amoppiwn ouvexwv uETABANTWY TTOU Tapouciacav uwniAn ouoxérion
TOU UOVTEAOU TNG TAEUPIKNC AITOOTACNS TOU OXNHATOSC OTO 0800TPWHA

O1Twg Tpoava@épinke, yia TNV avatmTuén evog padnuaTtikoUu PovréEAOU, ATTAITEITAl N
NN  UTTopgn  ouoxETiIong  METAEU  Twv  avetdpTnTwyv  PeETABAnTwyv  TTOU  Ba
ouptrepIAN@Bolv  o¢  autd. OTrwg  uTtoAoyioTnke, O&v  TrapartnpeEital  Kapia
OUOXETION MPETACU aQUTWV TwWV OIOKPITWY KOl CUVEXWV METARANTWY o€ EeTTiTTedO
onuavTikotnTag 0,01. ZUVETTWG, OI aveCApTNTEG AUTEG UETAPBANTEC CWOTA eARPONoav
uTTOWN OTO TEAIKO JOVTEAO TNG TTAEUPIKAG ATTOOTACNG TOU OXAMATOG OTO 00OOTPWHA
atro TNV OeCIG opIoyPAUI.

5.2.4 ENIAOIH THZ MEOOAOY MNMAAINAPOMHZHZ

To emoOuevo oTddI0 TNG avaAuong ouvioTtatal oTnv €AoYy Tou &idoug Tng
TaAIvdpounong, HE OTOXO TNV AVATITUEN KATAAANAOU paBnuaTtikoU POvTEAOU
OXETIKOU HE TO QVTIKEIMEVO TNG Trapoucag AITAwpaTIKAG Epyaciag, dnAadni n
Olgpelivnon TNG ETPPONAG TWV KAIPIKWY CUVONKWY OTn CUPTTEPIPOPA KOl TNV
ao@AAEIa TOU 0ONYOU O€ AOTIKEG 000UG.

H emppor Twv KaIpIKWV CUVONKWY, OTN CUUTTEPIPOPA Kal TNV ac@AAEIa TOU 0dnyou
0€ aoTIKEG 000UG, Ba peAETNOi péow TOU POVTEAOU TNG TTAEUPIKNAG aTTOOTOONG TOU
oxNuartog atrd Tn de€Id oploypapun. ETTopévwg, we eaptnuévn YeTaBAnTh Bewpeital
N TTAEUpPIKN atréoTacn Tou oxfpaTog atmo Tn degid oploypauur (LogLateralP). Etreidn
€vag onPavTIKOG TTapdyovTag TTou Kabopilel Tnv Aoy TG ueBGdoU avaAuong gival
N KATavourp Tou okoAouBei n efaprtnuévn MpeTaBAnT, avamTuxbnkav Ta
dlaypduuaTa TNG KATavoung.
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Himfe gram
Dependent Vaniabie: Loglasteral®

Frequansy

-

.y
—1i|

1

T
=1 o 1 -

Regresnicn Smandardized Residual

Aiaypauua 5.1: loréoypauua ouxvoritwv yia tnv saprnuévn ueraBAnti rou pyéoou
XpOvou avridpaong Tou odnyou o< ampoéousvo ocuuBav.

5.2.5 TPAMMIKH NMAAINAPOMHZH

H emAoyl TnG peBOdou TNG YPAUMIKAG TTaAvOpdunong, PacioTnke a@evog OTo
YEYOVOG OTI, N WETABANTA TTOU €&eTdleTan (e€apTnUEVN) €ival OUVEXNG KOl APETEPOU
o710 OTI, N KATAVOUNA TTou aKOAouBEi uTTopEi va BewpnBei 0TI TTpooeyyilel TNV KAVOVIKI).

H ypauuikh TaAivopounon e@apudletal héow Tng akoAoubiag Twv evioAwv: analyze
>regression >linear.

Tn petdBaon otnv €mAoyn linear dIAdEXETAI O KABOPIOHOG TWV EEAPTNHEVWV KAl
avegdpTnTwyV MeTABANTWYV. H petaBAnTh ToU evdiagépel (e€apTnuévn PETABANTA)
eloayetal o1o TMAaiolo Dependent. O ere¢nynuaTikéG HETABANTEG, BAOEl TwV OTTOIWV
Ba egnynbei N peTaBANTOTNTA TNG €CapTnUEVNG METAPRANTAG, €1I0AyovTal OTO TTAQICIO
Independent(s). lMpotepaidTnTa, OTO ONUEIoO autd, dideTal OTNV TTEQIYPAPR TNG
dladikaciag agloAdynong Twv dedopuévwy e€000U TNG avAAUCONG Kal KAT €TTEKTACH TOU
MovTEAOU.

Ta dedopéva TTou e€eTalovTal yia TNV a§loAdynon Tou MOVTEAOU €ival O CUVTEAEDTG
R? ol ouvTeAeaTéG TNG e€iowaong Bi, ol TIUEC t Tou oTaTIOTIKOU gAéyXou t-test kal To

OQAaApa TNG e¢iocwong.

O ouvTteAeoTAG R? KaBopilel TV TTOIGTNTA TOU POVTEAOU. O CuVTEAEOTAC auTdg, yia
TOV OTIOIO €YIVE AVO@QOPA OE TTPONYOUMEVO KEPAAQIO, XPNOIUOTIOIEITAI WG KPITAPIO
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KAANG TTPOCAPUOYNG TWV OEOOUEVWY OTO YPAUMIKO HOVTENO. ZUYKEKPIUEVA, EKPPACEI
TO TTOOOO0TO TNG METABANTOTNTAG TNG METABANTAG Y TTOU £€nyeital atrd Tn peTaBAnt) X.
NapBavel Tigég amd 0 éwg 1. Ooo o Kovtd Bpioketal n TR Tou R? otn yovada,
TOOO TTIO I0XUPA €ival N YPauUIKA oxéon €€apTnong Twv PeTapAnTwy Y kai X.

Emonuaivetal 6T 0 ouvteAeoTn¢ R? éxel ouykpITik agia. Autd onuaivel 611 dev
UTTAPXElI GUYKEKPIPEVN TIMA TOoUu R? TTOU KPIVETAl WS OTTODEKTA ] ATTOPPITITEN, GAAG
METAGU OUO 1] TTEPICOOTEPWV HOVTEAWV ETTIAEYETAI WG KATAOAANAOTEPO €KEIVO MPE TN
peyaAUTepn TIPA Tou R2.

e povTéAa pe TTOAAEG aveldpTnteg WeTABANTEC eAéyxetal kal To dlopbwuévo R2
(adjusted R?), kaBw¢, aTNV TEPITITWON QUTH, N TIMA SIAPEPEI TNUAVTIKA OTTO €KEIVN
Tou R?.

Ooov agopd OTOUG OUVTEAEOTEG Bi Twv MeTABANTWYV, Ba TTPETTEI va UTTAPXEI
duvaTtoTnTa AOYIKAG €pUNVEIOG TOOO TwV TTPOCHUWY OCO KAl TWV TIHWV Toug. To
BETIKO TTPOCONUO TOU OUVTEAEDTH ONAWVEI aUENON TNG EEaPTAPEVNG METABANTAG PE TNV
aug¢non TnG avegdptnTng. AvTiBeTa, apvnTikG TTPOONUO CUVETTAYETAI MPEIWON TNG
eCapTnuévNG PETABANTAG WE TNV augnon TnG avecdpTnTng. Baoel TNg QUOIKNAG £vvolag
TNG TIUAG TOU OUVTEAEOTH, aU¢non NG ave¢dpTntng PETARANTAG KaTd pia povada
EM@PEPEI augnon TNG e€apTnUéEVNG KaTd Bi povAadeg.

2Tn ouvéxela afloAoyeitTal n OTATIOTIKN EUITIOTOOUVN TOU HOVTEAOU, PEOW TOU
eAéyxou t-test (kpitipio t TG katavoung student). Me 1o d¢eikTn t TTpoadiopileTal n
OTATIOTIKA ONPAVTIKOTNTA TV aveeaptTnTwy PeTapAnTwy. KaBopidetal, dnAadr, TToleg
METABANTEG Ba cUPTTEPIANPOOUV OTO TEAIKO HOVTEAO.

O ouvteAeoTiig t opileTtal attd T oxéon: tstat = Bi/ s.e
OTToU, S.e : TUTTIKO o@dApua (standard error).

ATTé TNV avwTépw oxéon Trapatnpeital Ot1l, 000 MEIWVETAI TO TUTTIKO O@AAua
augaveral o ouvteAeaTrg tstat. Otrwg TTpoavagépbnke oTo BewpnTikd UTTORABPO, 6oOo
MeEYaAUTepN gival n TIPA Tou t, TO00 PeyaAUTEPN €ival n €TMIPPON TNG CUYKEKPIMEVNG
METABANTAG oTO TEAIKO aTTOTEAEO Q.

Ma kaBe eTTiredo eymaoTooUvNG opileTal pia Kpiolun TipA Tou t (t). ‘ETol, yia emitTredo
EUTTIOTOOUVNG 95% Kai peydho péyeBog deiypartog, eival t = 1,7 kal yia €TiTedo
gutIoTooUvVNG 90% cival t* = 1,3. O1 HeTABANTEC TWV OTTOIWY OI ATTOAUTEC TIPEC TOU t
gival pikpoTepeg amd 1o 1,7 O¢ cuuttepIAapBdvovTal atnv eTTOPEVn SOKIPR yia TN
OlauépPwan Tou PJovTéAou, ue povadikn €€aipeon autig TG METABANTAS Tou FOG, n
OTToia aVTITTPOOWTTEVUEl TNV 00ynon O€ OWiXAn Kal yia Tnv oTroia Ba dexXTOUME
etmiedo epmmoToouvng 90%. Ao Tnv agloAdynon evog povrélou de Ba TTpéTTel va
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TTOPAAEITTETAI O EAEYXOG TOU OQAAPATOG. 2€ KABE €¢iowan UTTAPXEI O TTPOOBETEOG €,
TTOU OVOMAZeTal QAAPA TNG £¢icwong.

To c@dApa TTPETTEN va TTANPOI TIG TTAPAKATW TTPOUTTOBECEIG:
e Na akoAouBei kavovikn KaTavoun

e Na éxel oTaBepr dlaoTopd Var(ei)= oe2=c Kal
Na éxel undevik autoouoxETion, p(eigj )=0 V i#

e Na éxel undevikd péoo 6po (U=0)

H 1o0x0¢ Twv TTPoUTTOBE0EWY auTWY €AEyXovTal PECW TNG OKOAOUBIag EVTOAWV:
analyze >regression >linear >plot Tou OTATIOTIKOU AOYIOMIKOU.

Mpémmer va  onueiwBei 611 dev  avamITuxOnkav  APKETA  HPOVTEAA  YPAMPMIKAG
TTOAIVOPOUNONG UE IKAVOTTOINTIKA TTpocapuoyr. ETtriong, Bewprbnke okKOTIUO va
OlEpeUVNBEi Kal TO EVOEXOMEVO N KAUTTUAN CUOXETIONG TNG €€QPTNMEVNG METABANTAG
va PNV TTapoucidlel otaBepry KAion o€ 6Aa Ta TUAMOTA TNG Kal yia To Adyo autd
€EETAOTNKE N TTAEUPIKN ATTOOTACN TOU OXNMATOG OTTd TN OegI& OpIOYPAUMN KAl PE TV
avaTtuén  MovtéAou  AoyapiBuokavovikig ToaAivépoépnong, OTTwG  autd
TTEPIYPAPETAI OTN CUVEXEIQ.

5.2.6 AOI'APIOMOKANONIKH NMAAINAPOMHZH

21NV TpooTrddeia avalAtnong MIag KaAuTepnG pEBSdOU avAAuong Twv dedoUEVWV
eMAEXONKE n AoyapiBuokavoviky TTaAivdopounon (lognormal regression). H oxéon
TTOU ouvdEéel TNV eEapTnPévn UETABANTA ME TIGC aveEApTNTEG PETAPRANTEG €ival Kal O€
aut TNV TTEPITITWON YPAuMIK. H dlagopd TNG ammd TN yPAPUIKA TTaAivOpounon
EVKEITAI OTO OTI €W €evOIAQEPEl O QUOIKOG AoydpiOuog TnG €§apTnuévng
METABANTAG.

H diadikaocia Tng avdAuong cival akpIfwg n idla pe ekeivn TTou akoAouBrBnke
TTPONYOUNEVWG YIa TN YPAUMIKN TTaAIvOpdunon (analyze >regression >linear), pe
dla@opd 611 o€ autrh TNV TTEPITITWOoN Ba XpnoiyoTtroinBei wg e¢apTnuévn PETABANTH O
AoyapiBpog TNG TTAEUPIKAG aTTOOTAONG TOU 0XAuaTog oTo 0d6oTpwua (LogLateralP).

Ta TeEAIKA amroTeAéoHATA, TTOU TTPAYMATOTTOINBNKAV TTAPOUCIAlovVTal OTOUG TTIVOKEG
TTOU akoAouBouv. Avagépetal 0TI, KABe @opd TTou efeTaldtav KATTOIO OTATIOTIKO
MovTéNo, XpnoldoTrolouvtav d1adoxIK& ol ave¢dpTnteg PETABANTEG Kol KABe @opd
atroppiTITovTav 00€G gixav t pIkpOTEPO atrd 1,7, ye Jovadikn e€aipeon TN METARANTA
FOG, n otroia atroppITiToTav €4V €ixe t IKpdTEPO TOu 1,3. ETonuaivetal 61 Ta TEAIK&
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arroteAéopata eTAEXONKav ETTEITA ATTO TTOAAEG BOKIMEG. To MO0 OuXVvO TTPOBANPa
TTOU TIPOEKUWE ATAV N XaunAn onuavtikotnta (t<<1,7). Mapadeiypya amrdppiyng
METABANTWY TTapaATiOETAI TTOPAKATW.

Coefficients?

Unstandardized | Standardized
Coefficients Coefficients
Std.

Model B Error Beta t Sig.

1 | (Constant) ,151 ,070 2,159 ,032
FOG -,030 ,019 -,096 -1,543 124
Traffic_ H ,010 ,018 ,033 ,528 ,598
Gender -,015 ,019 -,050 -,758 ,450
Age -,074 ,018 -,253 -4,071 ,000
AverageSpeed ,007 ,002 ,207 3,136 ,002

a. Dependent Variable: LogLateralP

Mivakag 5.6: lMivakag¢ amoppiwyng peraBAntwv Adyw xaunAng
AoyapiBuokavovikn maAivopounon.

Model Summary

onuavrikeTNTag orTn

Adjusted | Std. Error
R R of the
Model R Square | Square Estimate
1 ,3612 ,130 ,115 ,137
a. Predictors: (Constant), AverageSpeed, dr_exp2,
FOG, Age
Coefficients?
Unstandardized Standardized
Coefficients Coefficients
Std.
Model B Error Beta t Sig.
1 (Constant) ,162 ,062 2,595 ,010
FOG -,031 ,016 -,099 | -1,757 ,087
Age -,066 ,018 -,226 | -3,615 ,000
dr_exp2 -,042 ,019 -135 | -2,162 ,032
AverageSpeed ,007 ,002 ,218 3,541 ,000

a. Dependent Variable: LogLateralP

Mivakeg 5.7, 5.8: AroreAéouara AoyapiBuokavovikng maAivéopounong.
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Formal PP Piod of Regression Efendardized Resldusl
Crependent W sble ! Logl ateral P

Euparme d Gum Prod

DEamrved Surm Prok

Aiaypauua 5.2: ABpoioTikn mlavornTa oeAaAuarog

210 TEAIKA aTToTEAEOUATA EEAYOVTAI O EEAG TTAPATNPNOEIG:

O ouvreAeoTAG ocuoxétiong R? 1oo0tal pe 0,130 oto POVTEAO TNG TTAEUPIKAC
atrdéoTOONG TOU OXANATOS OTO 0000 TPWHA

O1 yeTaBAnTéG TTOU XPNOIPOTTOINBNKAV €X0UV CUVTEAEOTH t peyaAuTepo atrd 1,7, dpa
TTapoucIdfouv UWPNAO TTITTEDO EPTTIOTOCUVNG.

270 PovTéNo euTtTepiExeTal N peTaBANTA FOG T1ToU avTITTpoowTTeUEl TNV odynon HE
OMiXAN 1 XwPig opixAn.

To povtéAo BlaKPIvETaI IO TNV EPUNVEUTIKOTNTA TWV AVECAPTNTWY PETARANTWYV TOU.
IkavoTroIgiTal N BACIK TTPOUTTOBECN TOU OQAAUATOG, APOU TA TUTTIKA GQAAMATA OTO

dlaypauua 5.2 Bewpeital TTwg TTpooeyyiCouv Tnv €ubegia TG dlaywviou, apa
OKOAOUBOUV KAVOVIKK KOTAVOMN.

5.2.7 NEPIFrPA®H ANNOTEAEZMATQN TOY MONTEAOY

Mapamdvw  TTapoucidoTnke TO  TEANIKO  POVIEAO  TNG  AOyapIBUOKAVOVIKAG
TTOAIVOPOUNONG. 2T  OUuvéxela Trapoucialetar n  pabnuartikg oxéon Tou
avaTrTuxonke kai €xel wg egaptnuévn METABANTA TNV TTAEUPIKr) OTTOCTOCN TOU
oxnuartog atod Tn 6eCIG OpIoYPAPUN.

H pa@nuaTtiki oxéon Tou YOVTEAOU TTOU TTPOEKUYE Eival:

75



LogLateralP= +0.162 -0.031*FOG -0.042*dr_exp2 -0.066*Age
+0.007*AverageSpeed

H mapatmmdvw oxéon ypdeetal wg €EAG:
LateralP=10"(+0.162 -0.031*FOG -0.042*dr_exp2 -0.066*Age
+0.007*AverageSpeed)

OTr0U:

LogLateralP: 1TAcupikr] atréotacn Tou oxXAUOTOG OTO 00OC0TpwHa, atrd Tnv OegId
OpIOYPOMHA

FOG: 0drjynon o€ aoTIkO TrepIB&GAAOV pe opixAn (vai= 1, 6x1= 0)
dr_exp2: odnyikn eutrelpia atrd 4 £wg 6 Xpodvia (vai= 1, oxi= 0)

Age: n nAikia Tou cuppeTéXOVTOG (24-28 xpovwv= 1, 20-23 xpovwv= 0)
AverageSpeed: n yéon Taxutnta odAynong

OAHIH>H ME OMIXAH

Mapatnpeital 611 To TTPdoNUO TNG METABANTAS «FOG» gival apvnTikd, YEYOvOG TToU
Ocixvel Otm, 600 au&davetar n TIUA TNG OIOKPITAG aAuTAS PETAPANTAG, &nAadr 6co
TTEPICCOTEPO TTaipvel TNV TIUA 1, TTOU onuaivel «odriynon o€ acTikd TTEPIBAAAOV UE
OMiXAN», TOOO MEIWVETAI N TIMA TNG €gaptnuévng METaABANTAG «LoglLateralP».
AnAadn, TTapartnpeeital 011 o1 0dnyoi dlaTnpoucav PIKPOTEPN TTAEUPIKN aTTOCTACH OTIG
OI0OPOUEG OTIG OTTOIEG UTTAPXE OMIXAN, 0€ oxéon PE auTEG TTOoU Ogv UTTAPXE. AUTO
egnyeital atrd 10 yeyovog o1, mOavov aioBavovtal avac@AAsia, egatiag TG XapnAig
opatdéTnTag. 'ET01 yia peyaAutepn ac@dAcia atropakpuvovtal amd Tov dfova Tng
0douU, TTou atroTeAEl TTBavr) aitia oUYKPOUONG PE TO OXNHUATA OTTO TO QVTIBETO peUua
KUKAo@opiag. YToypaupietar o1 n  petaBAnT) «FOG» Bewpeital OTATIOTIKA
ONUAVTIKA apou n atréAutn TiuA Tou O¢cikTn t-test eival 1,757.

HAIKIA TOY SYMMETEXONTOZX

To apvnTikG TTPdoNUo TNG METABANTAG «Age» ouveTTayeTal OTI, augnon TnG TIWAG TNG
OI0KPITAG QUTAG METARBANTAG €XEI WG ATTOTEAECUA TN MEIWON TNG TIMAG TNG TTAEUPIKAG
amoéoTaong Tou OXAMOTOG oTo 0060Tpwua, amd Tnv Oefld opiloypauurn. To
OUPTTEPOOHO auTO XapakTnpiletal €UAOYO, KaBWS 600 PeyaAUTEPN €ival N nAIkia Tou
OUMPMETEXOVTOG, TOOO TTIBavVOV heyaAUTePN €ival Kal n odnyikr Tou gutreipia. O1 odnyoi
ME TTEPICOOTEPA XPOVIA EUTTEIPIAG €XOUV KOAUTEPN avTiAnwn Twv OI0OTACEWY TOU
OXAMOTOG KAl TWV ATTOOTACEWV TTOU TIPETTEI va dlATNPEOUV, OTTOTE Kal EU@Avi(ouv
MIKPOTEPN TTAEUPIKA atrdéoTach, odnywviag oe owoTotepn Béon otn Awpida
KUKAOQOpIag Toug. H YeTaBANTr TTOPICTAVETAI OTATIOTIKA ONPAVTIKY, A@OU n atmoAuTn
TIuA Tou O¢ikTn t-test eivan 3,615.
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OAHI'IKH EMMEIPIA

H diokpit petaBAnTh «dr_exp2» TTpoEpxeTal ammd T0 EPWTNUATOAOYIO, TTOU dOBNKE
OTOUG OUMMETEXOVTEG UETA aTTO TNV OAOKANpWON TNG O1adIKACIAG TOU TTEIPAUATOG, Kal
AVOQEPETAlI OTO AV N 0dNYIKA Toug euTTElpia gival atrd 4 €wg 6 xpovia. H petaBAnTA
auTh TTOPOUCIACE OTO PHOVTEAO apvNnTIKO TTPOCNUO. AUuTO onpaivel OT1, ol 0dnyoi e 4
WG 6 XpoOvIa eUTTEIPIAg €XOUV KAAUTEPN avTiAnwn Twv dIACTACEWY TOU OXANATOS KAl
TWV OTTOOTACEWV TIOU TIPETTEL va dIATNPOUV, OTIOTE KOl EPPAVICOUV HIKPOTEPN
TTAEUPIKN) ATTOCTACT, 0dNYWVTAG 08 OWOTOTEPN BE0N O0TN AwpPida KUKAOPOPIag TOUG.
Evw, €xouv Tnv T1don va €ival Mo ouvTnpnTIKOi 0€ oxéon PE 0dnyoug PeyaAUTEPNG
odNnYIKNG EPTTEIPIAG, yI' AUTO KAl aTTOPaKpuUvovTal a1rd Tov dgova Tng odou, TTou
arroteAei mOavr) airia oUykpouong ME TA OXAMOTA OTTO TO QVTIBETO peUpa
KukAogopiag. H atmdAutn Tyl tou O¢iktn t-test Tng petapAntAg eivar 2,162,
emMPBeBaibvOVTAG TN OTATIOTIKA ONUAVTIKOTNTA TNG METARANTAG OTO MOVTEAO TNG
TIAEUPIKNG ATTOOTAONG TOU OXAMATOG OTO 0000 TPWA.

MEZH TAXYTHTA OAHIHZHX

H ouvexng petaBAnTi «AverageSpeed» ep@avieTal 0TO PABNPATIKO MOVTEAO TNG
TTAEUPIKAG OTTOOTOONG TOU OXNAMUATOG OTO 00O0TpwHA HE  OETIKO TTPOCNUO.
MapaTtnpendnke, dnAadr, 6T augnon NG TINAG TNG METABANTAG QUTAG CUVETTAYETOI
avgnon TG TAEUPIKAG amrdéoTaong tou dlatnpoucav ol odnyoi. ZUVETTWG, N
aug¢non TG péong TaxuTNTag ETTIPEPEI AUENON TG ATTOOTACNG TOU OXAMOTOG ATTO TNV
dkpn Tou 0dooTpWHATOS. To 1Mo TTAvWw CUUTTEPaCcUa Ba pTTopoloe va £EnynBei atmo
TO YEYOVOG OTI, 01 TTI0 ETTIBETIKOI 0dnyoi, Bpiokovtal Kovid oTov agova TnG odou Kal
avaTrITUoOoOO0OUV  PEYAAUTEPEG TaXUTNTEG, €VW Ol TIO OUuVTNPENTIKOI 0odnyouv uE
XAUNAOTEPEG TAXUTNTEG, TTIO KOVTA OTn O&EIA OPIOYPAUME KAl aTTOPOKpUvVOVTal aTTd
TOoV G&ova TnG odou TTou atroTeAei MOavA aitia ouykpouong PE TA OXAMATA ATTO TO
avTifeTo pelpa KUKAo@opiag. AUTA n OXEon evOEXOUEVWG E€EnyEiTal Kal ATTO TO
YEYOVOG OTI, Ol 00nyoi, Ol OTToiolI TEIVOUV va QvOTITUOOOUV WEYOAUTEPN TaXUTNTA,
au¢dvouv Tnv améoTacn amo Tn Oe€id opIoypaAuur), OTToU TBAvVWS UTTapXouv
TTAEUPIKA €UTTOSIO (TT.X. OTABPEUPEVA OXNMATA), YO va €XOUV TTEPICCOTEPN AVEDN
oTtnv odniynon. H améAutn Tigrp Tou O¢&ikTn t TNG OTATIOTIKAG ONUAVTIKOTATAG TNG
peTaBANTAG «AverageSpeed» eival 3,541.

‘Evag TeAeuTaiog EAeyXOG €ival eKEIVOG TTOU QaiveTal OTO BIAYPAPUA TTOU AKOAOUBEI,
otou o G&ovag X avTirpoowTrevel 1o péyeBog zresid (Standard residual), dnAadn
TUTTIKA o@AApaTa Kal o agovag W 1o péyeBog zpred (Standard Predicted Value),
OnAadn TIG TTPOBAETTOUEVECS TINEG TOU HOVTEAOU.
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AIATPAMMA 5.3: Zuoxérion kKai S1a0mopd TwV OPAAUATWY OTO UOVTEAO.

ATTO TO TTAPATTAVW OIAYPANUA QAiVETAI OTI OEV UTTAPXEI CUOXETION PETALU TWV TINWV
TwWV OQaAPATWY. ETTITTpooBeTa, paivetal n otabepry diaoTTopd TWV CPAAPATWY YUPpW
atrd 1o JNOEV KAl N KATA TTPOCEYYION MNOEVIKN TIUA TOU JEoOU Opou. AvagEépeTal OTI N
dlaoTTopd Tou OQAAUOTOC eCapTdrtal ammd To ouvTeAeoTh Trpoadiopioyol R2. Oco
MEYaAUTEPO eival To R? 1000 PIKPOTEPN €ival N dlaoTTopd Tou o@AApaTog, dnAadn
1600 KaAUTEPN €ival n TTPORAewN TTou BaacileTal oTnv euBeia TTaAivépounong.

Ta TTpoava@epBEVTa CUYKAIVOUV GTO OTI TTANPOUVTAI IKAVOTTOINTIKA KAl Ol TECOEPIG
TTPOUTTOBECEIC yIa TOV EAEYXO TOU OQAAPATOG, WOTE AUTO va PNV €TTNPEACEl TA
ATTOTEAEOUATA TOU PJOVTEAOU.

5.2.8 ZXETIKH EMNIPPOH TQN METABAHTQN

O BaBu6g TNG £mMIPPONG TWV AVEEAPTNTWYV METAPRANTWY OTO TTAPATIAVW MOVTEAO
oTnVv avtioToixn €€apTnuévn METABANTA TTOU TTEPIEXETAI OTN MABNUATIKA Oxéon Tou
MOVTEAOU TnNG TTAEUPIKAG ammdoTaong Tou oxAuatog amd 1n Oe€id oploypauun,
EKQPALeTal TTOOOTIKA PMECW TOU PEYEBOUC TNG OXETIKNG £TTIPPONG. O UTTOAOYICNOG TOU
Mey€éBoug autou PBacioTnke oTn Bewpia TNG €AACTIKOTNTAG KAl QVTIKOATOTITPICEI TNV
evaioOnoia TG €Captnuévng METABANTAG Y OTn METABOAR Hiag i TTepIoodTEPWV
avecdpTNTWV PETABANTWV.

H eAaoTikéTnTa €ival éva adidoTaTto PéyeBog, TTou O€ avTiBeDOn PE TOUG CUVTEAEOTEG
TWV METABANTWY TOUu pOvTEANOU, Oev €CapTaTal aTTO TIG WOVADEG METPNONG TWV
METABANTWYV. Z€ OUVOUOOPO ME TO TIPOCNUO TWV OUVTEAEOTWV, €ival moavd va
TTPoadIopIOTEl av n augnon kdmolag aveEdpTnTnG METABANTAG em@Epel au¢non n
Meiwon otnv e¢aptnuévn. Eival TTOAEG QOpEG 0pBOTEPO va eKPPACTEI N eualoOnaia
w¢ TrooooTiaia PETABOAN TNG e€apTnuévng METABANTAG TTou TTPoKaAei n Katd 1%
METABOAR TNG avedpTnTNG.
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H OxeTIKr €mMPPOoR Twv avecdpTnTwy PETABANTWY TOU POVTEAOU TTOU QAVATITUXONKE
UTTOAOYIOTNKE CUPQWVA PE TN oXEON:

ei = (AYi / AXi) * (Xi / Yi) = Bi * (Xi / Yi)

O mpoadiopIoudS TNG OXETIKAG ETTIPPONG KABE avetdpTnTnNG METARBANTAG, aTTOdEiXBNKE
n 1o atmAf Kal KATGAANAN TEXVIKN, 1KAvr va avadeigel Tnv €mppor Tng KABe
METABANTAG CeEXWPIOTA, OAAG KAl va KOTAOTHAOEl €QIKTA TN OUYKPION METAEU TWV
ETTIPPOWYV TWV BIAPOPETIKWV PETARBANTWYV TOU idlou PHOVTEAOU.

O uttoAoyIopdg TNG OXETIKAG ETTIPPONG YIA KABE pia atrd TIG avegapTnTeEG METARBANTEG
TWV MOVTEAWV akoAouBnoe Tnv TTapakdaTw Oladikacia. 2Tn OTAAN TNG OXETIKNAG
EMPPONG TNG KABe aveEdpTnTNG METABANTAG EQapuOOTNKE N oxéon ei = Bi * (Xi / Yi),
OTTOU Bi 0 OUVTEAEOTAG TNG €€eTalOUEVNG aveEAPTNTNG METABANTAG, Xi N TIUA TNG Kai Yi
N TIN TNG €8apTNUEVNG PETABANTAG. Ma TNV €GaywWYN TNG TIMAG TNG OXETIKAG ETTIPPONG,
UTTOAOYIOTNKE O HECOG OPOG TWV AVWTEPW TIPWV.

ACiCel va onueiwBei 0TI n évvola TNG E€TPPONG €XEl vOnuUA HOVO YIa OUVEXEIG
METABANTEG Kal OXI yia OIAKPITEG PETARANTEG, OAAG OTn OTATIOTIKA AvAAUCHn TToU
TTPAYMATOTTOINONKE 0TV TTapouca AITAwuatikr Epyacia uttoAoyioTnke, n OXETIKN
EMPEPON Kal yIa TIG BIAKPITEG METARBANTEG WG Mo BewpnTiKA €vvola, Yovo yia va
TTPAYMATOTTOINGEI BEWPNTIKA IO OUYKPION METACU TwV PETABANTWY TOU POVTEAOU O€
OTI aopd TNV ETIPPOIN TOUG OTNV eEaPTNUEVN METARBANTA.

MAeupikA ATTéoTOON

AvegapTnTeG ZXETIKA
MeTafnTég Bi t ETTIPPON

ei e
OuixAn 0,031 -1,75 -0,03 1
Odnyikn guTTeipia 4-6
Xpovia 0,042 -2,16 -0,07 2,07
HAIkia 0,066 -3,61 -0,71 20,73
Méon TaxuTnTa 0,007 3,54 0,15 -4,28

Mivakag 5.9: Zxerikny emippon HerafAnTwv POVTEAOU TTAEUPIKNS amréoTaong Tou
oxnuarog amo rn 6&éia opioypauun.

ATTé TOV TTAPATTAVW TTivaKa, TTPOKUTITEI TO €i00C Kal To pEyEBOC TNG ETTIPPONAS TNG
KGBe aveldptnTnG METABANTAC OTNV €€apTnuévn. TN oTAAN ei” divetal o BaBudg TG
OXETIKNG ETTIPPONG TWV aveCAPTNTWY PETARBANTWYV WG TTPOG TNV ETTIPPONA EKEIVNG TNG
METABANTAG TTOU £TTNPEACEI AIYOTEPO TNV £LAPTNUEVN.
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Egetalovrag TIG TTAPATTAVW OXETIKEG ETTIPPOEG TWV AVEEAPTNTWYV WETABANTWY OTO
MOVTEAO TG TTAEUPIKAG ATTOCTACNG TOU OXAMATOG atrd Tn O£§Id oploypaupn
TTOPATNPEOUUE Ta €ENG:

H petaBAnt) «OpixAn» Ttrapoucidalel Tn MIKPOTEPN EMIPPOR OTNV €LapTnUEVN
METABANTA pe el = -0,034.

Tnv auéows PIKPOTEPN OXETIKN ETTIPPON QAIVETAI VA TTAPOUCIAlEl N YETABANTH TTOU
a@opa oTnv 0dNYIKNA EUTTEIPIA TOU 0dnyou aTTd 4 £wg 6 Xpovia, Pe etmippon 2,1 QopEg
MEYAAUTEPN O€ OoXEon YE TN METABANTH «OPixAn».

H petaBAnt) «HAIKia» €xel Tn peyaAUTEPN ETTIPPON O€ OXEON ME TIG UTTOAOITTEG OTO
MOVTENO TNG TTAEUPIKNAG ATTOOTACNG TOU OXAMATOG 0TO 0060Tpwua. ‘Exel 20,7 @opég
MEYAAUTEPN €TTIPPON O€ OXEON ME TNV « OpixAn».

TéNog, n peTaBANT «Méon TaxuTnTa» TTapoucidlel 4,3 QOPEG WEYAAUTEPN OXETIKA
ETMPPON AVTIOTOIXA, O€ OXEON WE TN METABANTA « OiXANn».

5.2.9 ANAAYZH EYAIZOHZIAZ

2T0 TTapov €dd@io TTapoucidalovial opicuéva dlaypdupara guaiodnoiag, TTou
avaTrTuxonkav pe otdXo TNV KAAUTEPN KaTavonon TnG €TTPPOAS TWV AVEEAPTNTWV
MeETABANTWYV oTnv  eEaptnuévn  METOBANTA, TTOU TTPOPRAETTEl TO  HPOVTEAO  TNG
AoyapiOuokavovikig TTaAivopounong. Ta cuykekpipyéva dlaypaupata TTepypapouv
TNV euaioBOnoia NG €¢eTaddpevng ecapTnuévng HETABANTAG OTav PETABAAAETAI Pia €K
TWV AVEEAPTNTWY CUVEXWYV METABANTWY Kal O1 UTTOAOITTEG TTAPANEVOUV OTABEPEG.
TENOG ava@EépovTal HEPIKA YEVIKA CUPTTEPACHATA.

0.25 -
02 57 018 2 :
! (.
o
= 0.15 - o01eg 0173 018
@ ol 0152 0159 &
= 014 O 7
2 0.1 A HE OptiXAN
o Xwpig opixAn
0.05 -
0 T T T T T T 1
1 2 3 4 5 6 7
AverageSpeed
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Aiaypauua 5.4: Zuoxérion amooraons Tou oxnuaros amo tnv 6&§id oploypauun Tou
odooTpwuaTOoS ME TNV péon Taxurnta O1ad0poung, o& S1adpouéc UE i XwWPIS ouixAn.
(Age=0, dr_exp2=0)

0.2 -

0.15 -

° LonglteraIP

011 0114
0,104
0,092
008 2% .

e 0.07 ME OMiXAN
0-23 eTwv

24-28 eTWV

0 T T T T T T 1

1 2 3 4 5 6 7
AverageSpeed

Aiaypauua 5.5: Zuoxérion amooraons Tou oxnuarog amo tnv dséia oploypaun Tou
0800TPWHATOS UE TNV HEON TAXUTNTA TOU OoxNMArog, o€ S1adpouéc uE ouixAn, yia
odnyouc¢ nAikiag amo 20 éwg 23 eTwv Kai odnyougs nAikiag amroé 24 éwg 28 srwv. (Fog=1,
dr_exp2=0)

A6 Ta TTapaTTavw dlaypdupaTa euaiobnaiag, TTPOKUTITOUV Ta €€AG evOlapEpOvTa
YEVIKA OuptEpAOuOTA, O OudQwvia e Ta O6oca €xouv avagepbei kal oTa
TTponyouueva:

O1 odnyoi diatnpoucav MPIKPOTEPN TTAEUPIKN OTTOOTOCN OTIG OIAdPOUES WE OMiXAN,
OUYKPITIKA HPE EKEIVEG XWPIGC OMiXAN, aTTOdEIKVUOVTAG TNV ETTIPPON TNG OTNV 00NYIKN
OUUTTEPIPOPA TWV CUPHETEXOVTWV.

Odnyoi peyaAuTtepng nAikiag diatnpoucav UIKPOTEPN TTAEUPIKA ATTOOTAON, YEYOVOG
TTOU PTTOPEI va a1rod0BEi 0TN HeyaAUTEPN 0dNYIKY TOUG EUTTEIPIA.

2€ ONa Ta Oegvapla 0drynong Ol CUMMETEXOVTEG TTOU odnyoucav ME MPEYAAUTEPEG

TaXUTNTEG, €ixav TN TAON va ATTOPAKPUVOVTAl TTEPICCOTEPO aTTd TN OEEIA OPIOYPANMNA
TOU 0000 TPWHATOG, AVECAPTATOU NAIKIAG.
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5.3 ANANTY=H KAl EPAPMOI'H MAOHMATIKOY MONTEAQOY I'lIA
TH MEZH TAXYTHTA OAHITHZHZ

2TV TTapAypa@o autr)  TrEpIypageTal  n dladikaocia  avaAuong yia Tov
TPOOdIoOPICHO TNG HEONG TaXUTNTAG 0dynong Kal 6a diepeuvnOei n TTIPPOR TWV
KAIPIKWY OUuVvONKWY O€ aQuTh. Znuelwvetal OTi Ba TTpaypaToTToindei OTATIOTIKA
avaAuon pe Tnv otroia Ba dlepeuvnBOoUV oI PETABANTEG TTOU €TTNPEACOUV TN HEON

TaxuTnTa 0drynong.

5.3.1 AEAOMENA EIZOAOY KAGOPIZMOZ METABAHTQN

2TO OTATIOTIKO PJOVTEAO TTPOCBIOPIoPOU TNG MEONG TaXUTNTAG 0dAYNONG £EETACTNKAV
ol ueTaBANTEG TNG TEAIKAG PBdong dedopévwy (METABANTEC €pwTnuaToAoyiou Kai
METABANTEG TTOU TTPOEKUYAV ATTO TOV TTpocouoIwTh). H Baon dedopévwy €10fx0n oT0
€101K6 AoyiopIKO OTATIOTIKAG avaAuong pe Tn d1adikaoia TTOU TTAPOUCIACTNKE
QAVOAUTIKG OTO TTPONYOUUEVO KEPAAaIo. AKoAoUBNoE 0 KABOPIOPOG TOU OVOUATOS KAl
TOU TUTTOU TwV HETABANTWY, O0TO TTEdio Twv PeTaBANTWY (variable view). MNMapakdTw
ava@épovTal ol JETABANTES TTou TTepIAapBAavovTal 0To TEAIKO OTATIOTIKG TTPOTUTTO.

EEAPTHMENH METABAHTH:

LogV: yéon taxutnta odriynong

ANE=APTHTEZ METABAHTEZ:

RAIN: odAynon o€ aoTikd epIBaAAov pe Bpoxn (vai= 1, éxi1= 0)
Gender: 10 QUAO TOU CUPHETEXOVTOG (Yuvaika= 1, avdpac= 0)

Age: n nAikia Tou CUPMPETEXOVTOG (24-28 xpovwv= 1, 20-23 xpovwv= 0)
RpmAverage: yéoog apiBudg oTpopwy Kivnthpa

LateralPosition: améoTaon oxAuaTog armd Tnv de€I& opIoypPANMNA

Acc{Dam}: av éxel cupPei atixnua PE UAIKEG CnNUIEC OTO CUMMETEXOVTA, OE AOTIKO
TepIBAAAov (vai= 1, 6x1= 0)

dr_enj: av apéoel n odriynon otov cupueTéXovTa (vai= 1, éx1= 0)

redspeed(r)<20: av dnNAWVEI O CUPUETEXOVTOG OTI PEIWVEI TV TaXUTATA TOUu at1ro 0
€wg 20 xINOpeTpa avd wpa, 6Tav odnyei o€ Bpoxr, o€ aoTikr 0806 (vai= 1, 6x1= 0)
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Emonuaiverar 611, ammd 1Ig avwTtépw PETABANTEG, o peTaBANTéEG LogV, RpmAverage
kal LateralPosition opioTnkav wg ouvexeig (scale). AvtiBeta, o1 petaBAnTéG RAIN,
Gender, Age, Acc{Dam}, dr_enj kal redspeed(r)<20 opioTnkav w¢ OIAKPITES
(nominal), oTig oTToiEC dlakpiBnkav dUO KaTNyopieg TTou avTioToixOnkav ol TiuéS O Kal
1.

5.3.2 NEPIFPA®IKH ZTATIZTIKH

OAGKANPN n diadikacia TNG avaAuong TTou Ba TTAPOUCIOCTEN OTNV TTAPAYPAPO AUTH
TTPAYMATOTTOIEITAlI HEOW TNG EVTOARG Analyze.

AUTO TTOU eVvOIAQEPEI APXIKA, €ival N dIANOPPWON PIAG TTANPECTEPNG EIKOVAGS YIA TNV
KATOAVOMN TWV TIHWV TWV HETABANTWY, PMECW TNG TTEPIYPAPIKAG OTATIOTIKNAG. AQoU
emAeyei n evioAr) Analyze akoAouBei n emmAoyr TG evioAg Descriptive statistics kai
oTn ouvéxela n emAoyr Descriptives, TTpokeiuévou yia Thv Trapaywyn XPACINWYV
TEPIYPAPIKWY OUVOApPTAOEWV (analyze >descriptive statistics >descriptive
>options). O1 cuvapTACEIG TTOU ETTIAEYOVTAI €ival €KEIVN TNG MEONG TIMAG, TNG TUTTIKAG
ATTOKAIONG, TOU PEYIOTOU Kal TOUu gAayioTou. Eival Trpogavég 6T, o1 TipoavapepBEeioss
OUVAPTAOEIG £XOUV VONUA JOVO Yia ouveXeic HETOBANTES. ETTOpEVWG, 0TO TTAQICIO TWV
MeTapAnTwyv (variables) eicdyovrar pévo ol petaBAntég LogV (péon Ttaxutnta
odnynong), RpmAverage (uéoog apiBudg oTpopwyv KivnTrpa) Kai LateralPosition
(atréoTaon oxnuaTtog atmd TNV OeCIA OPIOYPAUMN). ZUYKEVIPWTIKA Ta atmmoTeAéouaTa
TNG d10dIKATIAG PAivovTal TTAPAKAPW:

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
ggmA"era 237| 1211,95288| 2736,91557| 186323156 25864919
'S‘;ts;alpo 237 0,89817 3,45019 2,10376 0,67665
logV 237 1,32419 1,64274 1,47439 0,06391
zlliegl\j/ige) 237

Mivakag 5.10: MepiypapikéC ouVapTAOEIS OCUVEXWY UETABANTWY

5.3.3 2YZXETIZH METABAHTQN

210 UTTOKEQAAQIO auTOd TIpayuaToTroiEiTal n d1gpelivnon TNG OCUOXETIONG TWV
MeTaBAnTwy. Ekeivo TTOU €mMOIWKETAI €ival n PEYIOTN duvAT CUOXETION METALU
e€apTNUEVNG KAl QVEEAPTNTWY METAPRANTWY KAl PNOEVIKA OUOXETION METALU Twv
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ave¢dpTnTwy PeTapAnTwyv. H diadikaoia Tng PETPNONG TNG CUCXETIONG AVAUECO O€
Ceuydpia peTaBANTWYV TTpayuaToTrolEiTal Kal TTAAI pEoW TNG €VTOANG analyze (analyze
>correlate >bivariate correlations). O1 peTaBANTEG TTOU evBIO@EPOUV €I0AYOVTAl OTO
1edio Variables. ATTOAUTEG TIMEG TWV CUVTEAEOTWY KOVTA OTN HOVAdA ATTOOEIKVUOUV
IOXUPA OUCXETION, EVW TIMEG KOVTA OTO PNOEV PAVEPWVOUV QVUTTAPKTN CUCXETION
METAEU Twv peTaBAntwyv. Ta amoteAéopata Tng dladikaciag TG dlgpelivnong Tng
OUOXETIONG, TOOO YIO TIG OUVEXEIG, 60O Kal yia TIG OIOKPITEG METABANTEG, TTOU
eAqeOnoav uttéywn ota TEAIKA JOVTEAQ, @aivovTal OTOUG TTIVOKEG TTOU OKOAOUBOUV.
ACiCel va emonpavoei 0TI o TEAIKEG HETABANTEG ETTIAEYNKAV HETA ATTO pEYAAO apiOpo
SokIpwyv. Mepikd atroteAéopara TTou TTapouciadav uwnAr) cuoxETion, apa dev nTav
ave¢dpTnTa PETAEU TOUG, TTAPOUCIACOVTAl TTAPAKATW MACi ME TOUG TTIVAKEG TEAIKWV
METABANTWV.

Correlations

logVv RpmAverage | HWayAverage
logV  Pearson - .
. 1 ,621 174
Correlation
Sig. (2-tailed) ,000 ,007
N 237 237 237
RpmAv Pearsoq 621" 1 014
erage Correlation
Sig. (2-tailed) ,000 827
N 237 237 237
HWayA Pearsoq 174" 014 1
verage Correlation !
Sig. (2-tailed) ,007 827
N 237 237 238

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

Mivakag 5.11: Amoppiwyn ouvexwv peraBAnTwv mou mapouoiaocav vywnAn cuoxérion
TOU povTéAou Tn¢S péong raxurnrag odnynong
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Correlations

RpmAvera | HwWwayAver | TTCAvera
logVv ge age ge
logVv Pearson
Correlatio 1 6217 174”7 , 1327
n
Sig. (2-
tmiled) ,000 ,007 ,044
N 237 237 237 234
RpmAvera Pearson
ge Correlatio 621" 1 ,014 ,086
n
Sig. (2-
tailed) ,000 827 ,187
N 237 237 237 234
HWayAver Pearson
age Correlatio 174" ,014 1 367"
n
Sig. (2- 007 827 000
tailed) ’ ’ ’
N 237 237 238 234
TTCAvera Pearson
ge Correlatio , 1327 ,086 3677 1
n
Sig. (2-
tmiled) ,044 ,187 ,000
N 234 234 234 234

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

*. Correlation is significant atthe 0.05 level (2-tailed).

Mivakag 5.12: Xuoxérion teAlIkwv ouvexwv ueTaBAntwv Tou povréAou TnG uéong

raxurnrag odnyn

ong.

Correlations

redspeed(n<
RAIN Gender Age Acc{Dam} dr_enj 20
RAIN Pearson 1 ,003 -,014 014 ,006 ,009
Correlation
Sig. (2-
tailed) , 969 832 827 927 ,891
N
237 237 237 237 237 237
Gender Pearson -
Correlation ,003 1 -,041 -,252 -,047 ,056
Sig. (2-
tailed) ,969 ,532 ,000 470 ,388
N
237 237 237 237 237 237
Age Pearson -014 -041 1 144" 036 180"
Correlation
Sig. (2-
tailed) 832 532 ,027 585 ,005
N
237 237 237 237 237 237
Ace{bam}  Pearson 014 _252™ 144 1 -116 -,083
Correlation
Sig. (2-
tailed) 827 ,000 ,027 ,074 ,203
N 237 237 237 237 237 237
dr_enj Pearson ,006 -,047 ,036 -,116 1 ,040
Correlation
Sig. (2-
tailed) ,927 ,470 ,585 ,074 544
N
237 237 237 237 237 237
redspeed(r) Pearson "
<20 Correlation ,009 ,056 ,180 -,083 ,040 1
Sig. (2-
tailed) ,891 ,388 ,005 ,203 544
N
237 237 237 237 237 237

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

*. Correlation is significant at the 0.05 level (2-tailed).

Mivakag 5.13: Zuoxérion reAikwv S1aKpITwWyv UETABANTWY TOU OVTEAOU TNG uéonS
raxurnTag odnynong g péong raxurnrag odnynong
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Correlations

redspeed(r) [redspeed(r)>
RAIN Gender dr_exp2 dr_expl <20 20
RAIN Pearson
Correlatio 1 ,003 ,025 -,045 ,009 -,008
n
Sig. (2-
h ,969 ,699 ,489 ,891 ,908
tailed)
N 237 237 237 237 237 237
Gender Pearson
Correlatio ,003 1 206" ,004 ,056 -,083
n
Sig. 2- 1969 001 953 388 203
tailed)
N 237 237 237 237 237 237
dr_exp2 Pearson
Correlatio ,025 206" 1 -,752" ,062 -145"
n
Sig. (2- 699 001 ,000 341 025
tailed)
N 237 237 237 237 237 237
dr_expl Pearson
Correlatio -,045 ,004 -752" 1 -208" 2817
n
Sl.g' @- ,489 ,953 ,000 ,001 ,000
tailed)
N 237 237 237 237 237 237
redspeed(r) Pearson
<20 Correlatio ,009 ,056 ,062 -,208" 1 -,840"
n
Sig. (2- 891 388 341 001 ,000
tailed)
N 237 237 237 237 237 237
redspeed(r) Pearson
>20 Correlatio -,008 -,083 -,145" 281" -,840" 1
n
Sig. (2-
tailed) ,908 ,203 ,025 ,000 ,000
N
237 237 237 237 237 237

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

*. Correlation is significant at the 0.05 level (2-tailed).

Mivakag 5.14: Amoppiyn Siakpitwv peTaBAnTwyv mou mapouciacav uwnAn cuoxETion
TOU poVvTéAoU NG péong raxurnrag odnynong

O1rwg Tpoava@épinke, yia TNV avatmTuén evog PadnuaTtikoUu PovréAOU, aTTaITEITal N
NN  UTTOpgn  OuoxETiIong  METAEU  Twv  avetdpTnTwyv  PeTaBAnTwyv  ToU  Ba
ouptrepIAN@Bolv  oe  autd. Omwg uttoAoyioTnke, Oev  TrapartnpEital  Kapia
OUOXETION MPETACU QUTWV TWV OIOKPITWY KOl CUVEXWV METARANTWY o€ EeTiTredo
onuavtikotnTag 0,01. ZUVETTWG, OI aveCApTNTEG AQUTEG UETAPBANTEC CWOTA eARPONoav
uTTOWN OTO TEAIKO HOVTEAO TNG TTAEUPIKAG ATTOOTACNG TOU OXAUATOG OTO 0OOCTPWHA.

5.3.4 EMIAOIH THZ MEOOAOY MNMAAINAPOMHZHZ

To emoOuevo oTAdIO TNG avAAuong ouvioTtatal oTnv €AoY Tou &idoug Tng
TaAIvdpounong, HE OTOXO TNV aVvATITUEN KATAAANAOU paBnuatikoU PovTéAoU
OXETIKOU HE TO QVTIKEIMEVO TNG Trapouoag AITAwpaTIKAG Epyaciag, dnAadni n
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dlgpelvnon TNG ETMPPONG TWV KAIPIKWY OUVONKWY OTn CUPTTEPIPOPA KAl TNV
Ao@AAEIa TOU 0BNyouU 0€ AoTIKEG 0O0UG.

H empporn Twv KaIpIKWV OuvONKWVY OTn CUPTTEPIPOPA Kal ac@AAEia Tou 0dnyou Ba
MeEAETNOEi péow TOu poOVvTEAOU TNG HEONG TaxuTntag odnynong. Emopévwg, wg
eCaptnuévn METABANTA Bewpeital n péon Taxutnta odriynong (LogV). Etreidny évag
ONUAvTIKOG TTapdyovtag TTou Kabopilel Tnv €mAoy TG PEBOdou avaAuong cival n
KaTtavoun ou akoAouBei n e§apTnuévn HETABANTR, avaTTuxdnke 10 didypauua
TNG KATAVOWMIG.

Histogram
ChepErident Variabie; oy

b w ) EELTR
34 i a

Frageency
]
| o

1

Irl.
J_.-la—F!lH . ._:

Ragrascian Standardizad Razidusd

Aiaypauua 5.6: loroypauua ocuyvorirwy yia tnv §aprnuévn pueraBAntn rng péong
raxurnrag odnynong

5.3.5 TPAMMIKH NMAAINAPOMHZH

H emAoyil TnG peBddou TNG ypauuIKAG TTaAivopdunong, BacioTnke a@evog OTO
yeyovog OTI, N PETABANTA TTou €€eTAleTal (eCapTnUéVN) €ival CUVEXNG KAl APETEPOU
oTO OTI, N KATAVOUN TTOU aKOAOUBEi uTTopEl va BewpnBei 0TI TTPOCEYYICEl TNV KAVOVIKI).

H ypauuikh TaAivopdunon e@apuoletal Jéow Tng akoAouBiog Twv evioAwv: analyze
>regression >linear.

Tn uetraBaon otnv €mAoyn linear dladéxeTal 0 KABOPIOHOG TWV EEAPTNHEVWV KAl
avegdpTnTwyV peTaBAnTWV. H petaBAntr) mou evdioépel (e§aptnuévn peTaBAnTA)
eloayetal o1o TMAdiolo Dependent. O eTe¢nynNUaATIKEG HETARBANTEG, BACEl TWV OTTOIWV
Ba €gnynbei N peTaBANTOTNTA TNG €6apTNUEVNG METABANTAG, €I0AGyovTal OTO TTAQICIO
Independent(s). lMpotepaidTnTa, OTO ONUEIO aAUTO, didETAI OTNV TTEPIYPOP TNG
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d1adIKaoiag agloAdynong Twv dedoPEVWY £E000U TNG AVAAUONG KAl KAT ETTEKTACH TOU
MovTEAOU.

Ta dedopéva TTou e€eTalovTal yia TNV a§loAdynon Tou MOVTEAOU €ival O CUVTEAEDTAG
R? o1 ouvteAeoTéC TNG e€iowang Bi, ol TINEC t Tou oTaTIOTIKOU gAéyxou t-test kal To
OQAAPa TNG e¢iocwong.

[Mpétrel va onueiwBei 0TI avaTTTuXBnkav apkKeTa POVTEAA YPAUMIKAG TTAAIVOPOUNONG
ME IKavoTToINTIKA TTpocapuoyr. Ouwg, Bewpndnke okotmuo va dlepeuvnOei Kal TO
EVOEXOUEVO N KAPTTUAN CUOXETIONG TNG €6APTNUEVNG METABANTAG VO PNV TTAPOUCIACE!
o1aBepr) KAion o€ OAa Ta TUAMATA TNG KAl yia TO AOYyO QUTO €CETAOTNKE N MEON
TaXUTNTA OONYNONG KOl ME TNV  AvAaTTugn HMOVTEAOU AOyaplOHOKAVOVIKAG
aAIvdpounong, 61TTws auTd TTEPIYPAPETAI OTN CUVEXEIQD.

5.3.6 AOFAPIOMOKANONIKH NMAAINAPOMHZH

21NV TpooTrddeia avalATnong MIag KaAUTeEPNG HEBOGdOU avaAuong Twv BedOUEVWV
eEMAEXONKE n AoyapiBuokavoviky TTaAivopounon (lognormal regression). H oxéon
TTOU OUuVvOEel TNV eCapTNPEVN UETABANTA ME TIG aveCAPTNTEG PETARANTEG €ival Kal O€
QUTH TNV TTEPITITWON YPAMMIKA. H dilagopd TG atmd TN YPOUUIKA TTaAIvOpOunon
EVKEITAI OTO OTI €0Ww €evOIAQEPEl O QUOIKOG AoydplOpog TnG EapTnHévNg
MeETABANTAG.

H diadikaoia Tng avdAuong cival akpifwgs n idia pe ekeivn TTou akoAouBrOnke
TTPONYOUNEVWG YIa Tn YPOUMIKN TTaAivOpounon (analyze >regression >linear), pye mn
dla@opd 611 o€ autr TNV TTEPITITWon Ba XpnoiyoTtroinBei wg e€aptnuévn HETABANTA O
AoydpiBuog Tng péong TaxuTtntag odriynong (LogV).

Ta TEAIKA atroTEAEoHATA TTOU TTPAYHOTOTTOINONKAV TTAPOUCIAZOVTAl OTOUG TTIVOKEG
TTOU akoAouBouv. Avagépetal OTI KABe @opd TTou €EeTalOTAV KATTOIO OTATIOTIKO
TTPOTUTTIO, XPNOIPoTToloUvTav dIadoxXIKA o1 ave¢dpTnTeg METARANTEC Kal KABE @opd
atroppiTrtoviav 60eg gixav t piIkpoTEPO atrd 1,7, pe povadikn e€aipeon Tn METARBANTA
RAIN, n otroia arroppItrtétav €av gixe t pikpotepo Tou 1,3. Emonuaivetal 611 TQ
TEAIKG aTroTeAéopata emAEyNKav ETTEITa aTTd TTOAAEG Sokipég. To 1o ouyvo
TTPOBANPO TTOU TTPOEKUWE ATAV N XAWNAR onuavTikoTnTa (t<<1,7). TMNapdderypa
ATTOPPIYNG METABANTWYV TTAPATIBEVTAI TTAOPAKATW.

88



Coefficients®

Standardiz
ed
Unstandardized Coefficient
Coefficients S
Model B Std. Error Beta t Sig.
1 (Constany 1,214 028 44,118 ,000
RAIN -011 006 084 1,737 084
dang5_f -,004 ,007 -,029 -,548 584
dr_en; -,039 ,010 -,184 -3,729 ,000
ggmA"era ,000 ,000 604| 11,771 ,000
Traffic_H -,003 ,006 -,027 -,562 574
Age 014 ,006 107 2,141 ,033
LateralPo 012 ,005 131 2,587 ,010
sition
Gender -019 ,007 -150 2,818 ,005

a. Dependent Variable: logV

Mivakag 5.15: lMivakag amoppiyns perafAntwv ASOyw xaunAng onuavrikornrag orn
AoyapiBuokavovikn raAivépounon.

Model Summary

Adjusted |Std. Error of the
Model R R Square | R Square Estimate

,708a ,501 483 459

a. Predictors: (Constant), Gender, RAIN, Age, dr_enj,
redspeed(r) <20, LateralPosition, RomAverage, Acc{Dam}
b. Dependent Variable: logV

Coefficients®

Standardiz
ed
Unstandardized Coefficient
Coefficients S
Model B Std. Error Beta t Sig.
1 (Constany 1,256 029 43,216 000
RAIN -,010 ,006 -,078 ,099
Acc{Dam} -,021 ,007 -,148 -2,868 ,005
dr_enj -,042 ,010 -,196 -4,108 ,000
redspeed(r) -,021 ,008 131 2,689 ,008
<20
RpmAverage ,000 ,000 555 10,777 ,000
Age ,020 ,006 , 154 3,079 ,002
LateralPosition 012 005 132 2,643 ,009
Gender -,024 ,007 -,183 -3,552 ,000

a. Dependent Variable: logV

MNivakeg 5.16, 5,17: AroreAéouara AoyapiBuokavovikng maAivopounons
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Marmad P-P Plol of Regresaicn Standerdized Febjdiuasl
Dapenchnt Vardable: logy

Experiad Cam Frob

LE ) b 14 o

Observed Cum Frob

Aiaypauua 5.7: ABpoioTikn mlavornTa oeAaAuarog
210 TEAIKA atToTEAEOUATA £EAYOVTAI OI GG TTAPATNPOEIG:

O ouvreAeoTAG ouoxéTiong R? 1ooUTal pe 0,501 oTo povTéAo TNG PEONG TaxUTNTAg
odrynong.

O1 yeTaBAnTéG TTOU XpNOoIPoTTOIRBNKaV €X0Uv CUVTEAEOTH t HeyaAUTepo amrd 1,7, dpa
TTapoucidlouv uWPnAO TTiTTedO EUTTIOTOOUVNG, EKTOG aTTd TNV PETABANT « RAIN>.

210 MOVTEAO epTrEPIEXETAl N METABANTA «RAIN», n omoia avTiTTpoowTtreUel TNV
odiynon He A Xwpic BpoxA Kal n otroia TTapouciddel uPnAd eTTiTTEdO EUTTIOTOOUVNG
ME t peyaAuTepo amé 1,3.

To povtéAo BloKPIVETAI IO TNV EPUNVEUTIKOTNTA TWV AVECAPTNTWY PETARANTWYV TOU.
IkavoTrolgiTal n Bacikr TTPOUTTO0E0N TOU GPAANATOC, APOU TA TUTTIKA OCQ@AAMATA OTO

dlaypauua 5.7 Bewpeital TTwg TTpooeyyiCouv Tnv €uBeia TG dlaywviou, apa
aKOAOUBOUV KAVOVIKEH KATAVOWN.

5.3.7 NEPIFrPA®H ANOTEAEZMATQN TOY MONTEAOY

Mapatrdvw  TTapoucidoTnke TO  TEAIKO  POVvIEAO TG AOYapPIBUOKAVOVIKNAG
TTOAIVOPOUNONG. 2T  OUuvéxela Trapoucialetal n  pabnuartikg oxéon Tou
avaTrTuxonke Kai £xel wg e€aptnEévn METABANTA TN péon TaxuTnTa 0driynong.

H pa®nuartikn ox£on Tou JOVTEAOU TTOU TTPOEKUYE Eival:
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LogV= +1.256 -0.010*RAIN -0.24*Gender +0.020 *Age -0.021*ACC{DAM}
+0,000137*RpmAverage +0,12*LateralPosition -0,042*dr_enj
-0,021*redspeed(r)<20

H mapatmmdvw oxéon ypdeetal wg €EAG:

V= 10"(+1.256 -0.010*RAIN -0.24*Gender +0.020 *Age -0.021*ACC{DAM}
+0,000137*RpmAverage +0,12*LateralPosition -0,042*dr_enj
-0,021*redspeed(r)<20)

Ortrou:

LogV: yéon taxutnta odriynong

RAIN: odAynon o€ aoTikd epIBaAAov pe Bpoxn (vai= 1, éx1= 0)
Gender: 10 QUAO TOU CUPUETEXOVTOG (Yuvaika= 1, avdpag= 0)

Age: n nAIKia Tou CUPPETEXOVTOG (24-28 xpovwv= 1, 20-23 xpovwv= 0)
RpmAverage: y€oog apiBudg oTpopuwv KivnTHpa

LateralPosition: améoTtaon oxAuatog armod Tnv de€i& oploypapn

Acc{Dam}: av éxel OUPBEi OTO CUPMETEXOVTA OTUXNUA ME UANIKEG CnNUIEG, OE AOTIKO
epIBAAAov (vai= 1, 6x1= 0)

dr_enj: av apéoel n odriynon otov cupueTéxovTa (vai= 1, éx1= 0)

redspeed(r)<20: av dnNAWVEI O CUPUETEXOVTAG OTI PEIWVEI TNV TaxUTATA TOoUu atrd 0
€wg 20 xINopeTpa avd wpa, oTav odnyei o€ Bpoxr, o€ aoTikr} 0006 (vai= 1, 6x1= 0)

OAHIMHZH ME BPOXH

MapaTtnpeitar 611 70 TPOCNUO TNG METABANTASG «RAIN» oOTO HOVTEAO TnG Mpéong
TaXUTNTaG 0dnynong eu@avifetar apvnmikOe. AUTO OUVETTAyETal OTI Aug¢non Tng
OI0KPITAG auTG PETABANTAG, dnAadny 6co TTAnCI&lel Tnv iR 1 (0driynon o€ aoTIKO
TTEPIBAANOV pE Bpoxn), €xEl WG OTTOTEAECUA Tn MEIWON TNG MEONG TAXUTNTOG
odnynong. To ammoTéAeOUa QUTO PTTOPEI VO EPUNVEUTEI ATTO TO YEYOVOG OTI, OTAV Ol
OUMPMETEXOVTEG KaAOUVTAV va 0dnyrRoouv Je Bpoxr, aiobavovtav o avac@aAeic, yr
auTO Kal 0dnyouoayv TTPOCEKTIKOTEPO KAl JE XANNASTEPN TAXUTNTA.

H amdAutn miyrp Tou O¢iktn t-test civar 1,659 TmoToTTOILVTAG £TC1 TN OTATIOTIKN)
OnNUAvTIKOTATA TNG METABANTNAG.
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PYAO 2YMMETEXONTOZX

H Oiakpitr) petaBAnTtr «gender» gp@avi¢etal oTo POVTEAO TNG MEONG TAXUTNTOG
odAynong Me apvnmikG TIPOCNUO, TTOU Onuaivel OTI 000 MEIWVETAI N TINA TNG
METABANTAG auTig, augdveTal n péon TaxuTnTa. To apvnTikd TTPOCNPO, 0€ AQUTA TV
TTEPITITWON, dNAWvel OTI o1 avdpeg (T 0 TNG peTABANTAG) TTapoucialouv WnAdTEPN
TaXUTNTA ATTO €KEIVN Twv yuvalkwy (TiuA 1 TNG PMETABANTAG). To cuutrépacua auto
empBePaiwvel Ta amoteAéopaTta Tng dieBvoug BiBAIoypagiag, TTou diaxwpifouv Ta dUO
QPUAQ WG TTPOG TNV 0dNYIKH TOUG CUMPTTEPIPOPA, UE TIG YUVAIKEG OTNV TTAEIOWN®ia TOUG
va BeswpouvTal TTIO ETTIQUAAKTIKEG KAl va 0dnyouv HE XAUNAOTEPEG TAXUTNTEG OEF
ouyKpIon ME TOug avdpes. H Ty Tou d¢iktn t-test TNG peTaBANTAG OTO POVTEAO TNG
Méong TaxuTtnTag gival 3,552.

HAIKIA ZYMMETEXONTOZ

To BeTIKO TTPOONPO TNG METABANTAG «Age», ouvetTayeTal OTI auénon NG TIMAG TNG
ouvexoUG QUTAG METABANTAG €xEl WG aTTOTEAECHA TNV auvgnon TnNg TIMAS TNG
eCaptnuévng MeTaBANTAG «LogV». To cuumépacua autd xapakTtnpiletalr €UAoyo,
KaBwg, 600 PeyaAuTepn €ival N NAIKIA TOU CUPPETEXOVTOG, TOOO TTIBAVOV PEYaAUTEPN
gival kal n odnyikr Tou euTTEIpia. ETTOPEVWG, 0dNyoi YE TTEPICTOTEPO XPOVIO EUTTEIPIAG
€XOUV KOAUTEPN ETTiYVWON TWV IKAVOTATWY TOUG VIO TO XEIPIOPMO TOU OXAMOTOG O€
oxéon Me TO XpOvo avtidpaong, Tnv atrdéoTacn TEdNONG Kal TIG duvaTOTNTEG
TTPAYMOTOTTOINONG  EAIYUWY, YEYOVOG TIOU  QVTIKATOTITPI(eETal OTNV  aug¢non Tng
TaXUTNTAG TOUuG. H PETABANTA TTOPIOTAVETAI OTATIOTIKA ONUAVTIKA, a@ou n atrdéAuTn
TIuA Tou O¢ikTn t-test eivan 3,079.

EMMNAOKH YMMETEXONTO> 3E ATYXHMA ME YAIKEZ ZHMIEX

H petaBAnt) «Acc{Dam}» Tpoékuye at1rd TO €pWTNUATOAOYIO TTOU KARBnKav va
QATTAVTIIOOUV Ol CUMMETEXOVTEG KOl QVAQPEPETAl OTO €AV €XOUV EUTTAAQKEI TTOTE OTO
TTaPeABOV 0 atuxXnPa PE UNIKEG CNMPIEG 0dNYWVTAG O€ ACTIK TTEPIOXH. ZTO HMOVTEAO
TTapoucIAleTal Je apvnTIKO TTPOCNMO, TTOU onuaivel 0TI 600 TTEPICCOTEPO AUEAVEl N
TIUA TNG OIOKPITAG QUTAG METABANTAG, dnAadry 6co TAnoidler Tnv Tyl 1, 1600
MEIWVETAI N TIMA TNG e€apTnPévNG METABANTAS «LogV». To atmotéAeopua autd PTropEi
va gpunveuTei Aaupavovtag uttown 611, 6gol odnyoi £Xouv eUTTAOKEI O€ aTuxnua, n
o0NyNnoN TOUG QaiveTal va €ival TTEPICCOTEPO ETTIGUAAKTIKN KAl va €Xouv Tnv TAon va
dlaTNPOUV XOUNAOTEPES TaXUTNTEG O OXEON ME EKEIVOUG, TTOU OEV €XOUV EUTTAOKEI
TToTé 0 aruxnua. H amdAutn Ty Tou O¢iktn t-test Tng petaBAntic eivar 2,868
TTIOTOTTOIWVTAG £TOI TN OTATIOTIKI) ONPAVTIKOTATA TNG BIAKPITAG AUTAS METARBANTAG.

MEZOX APIOMOZ >TPOPON KINHTHPA MHXANHZ OXHMATOX

H petapAnt «RpmAverage» Tapoucidletal OTO MOVIEAO TNG MEONG TaxUTNTOG
odnynong ue BeTikd Trpdonuo. Ad¢non Tou péoou aplBuol OTPOPWY TOUu KIVNTAPO
odnyei og augnon TG péong TaxuTnTag odnynong. To ammoTéAeoua auTd BewpeiTtal
€UAoyo, KaBwWG gival QUOIKO OTI, N 0BYNON O€ QUENUEVEG OTPOYEG ETTIPEPEI CUVHBWG
aug¢non TnNG TaxUTNTOG TOUu OXNpaTtog. ETmmiong, o augnuévog aplBuog oTpopwv
KIVNTAPQ PTTOPEI EPUNVEUBET KAl WG XAPOKTNPIOTIKO VEUPIKOU 0dnyou, yeyovog TTou
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EVOEXOUEVWG EENYET KaI TNV augnuévn Taxutnta odrynong. H petaBANTA TTapioTaveral
OTATIOTIKA ONPAVTIKA, a@ou n atroAuTtn Tiun Tou o¢iktn t-test gival 10,776.

ME2H ANOZTAZH ANO THN AE=IA OPIOTPAMMH THZ OAQY

H ouvexng upetaBAnti «LateralPosition» ep@avidetal 010 PabnuaTikd POVTEAO TNG
Méong TaxutnTag pe BeTikG TTpdonuo. Mapatnprdnke, dnAadn, OTI augnon TNG TIMAG
TNG METABANTAG ouveTTAyeTal algnon TG péong TaxUuTNTAG TOU 0dNyoU. ZUVETTWG, N
augnon TG MEONG ATTOOTACNG TOU OXNUATOG ATTO TNV OECIA oploypauur NG odou
EMQPEPEI PEIWON TNG TAXUTNTAG. TO TTI0 TTAVW CUPTTEPACUA Ba UTTOpOoUCE va £EnynOsi
arré 10 OTI, OI o €TMOETIKOI 0dnyoi PpioKovTal KOVTA OTov agova Tng odou Kal
AvOTITUOOOUV  PEYOAUTEPEG TAXUTNTEG, €VW Ol TIIO  OUVTNPNTIKOI 0dnyouv UE
XAUNAOTEPEG TAXUTNTEG TTIO KOVTA OTN OEEIA OPIOYPAUMI] KAl ATTOPAKPUVOVTAl ATT TOV
dag¢ova Tng odou, TTou atroTeAei mMOav aiTia cUuykKpouong ME T OXNAUATA OTTO TO
avTifeTo pevpa KUKAo@opiag. Auti n oxéon evoeXopévwg eEnyeital Kal atmd 1o OTl,
Kabwg aufdveral n ardéotacn amod Tnv Oe€Id opioypauur NG odou, 0 0dnyodg EXEl
MEYAAUTEPN aTTOOTACN ATTO TTAEUPIKA €UTTOdIO (TT.X. OTABUEUPEVA OXAMATA) Kal £TOI
EXEI TTEPICOOTEPN AVECT OTNV OOAYNON HUE OTTOTEAECHA VA AVOTITUOOEl HEYOAUTEPEG
TaxuTNTEG. H amdéAutn Ty Tou O¢ikTn t TNG OTATIOTIKAG ONUAVTIKOTATOG TNG
MeTaBAnTAG «LateralPosition» ival 2,643.

EAN APEYEI 3TON >YMMETEXONTA H OAHIHZH

H upetaBAnt) «dr_enj» Trpoékuywe atrd TO €PWTNUATOAOYIO TTOU KARBnKav va
ATTAVTAOOUV Ol CUPUETEXOVTEG KAl Ava@EPETAlI OTO €AV TOUG ApETEl n odrynon r oxl.
2TO MOVTEAO TTAPOUCIAZETAI JE APVNTIKO TTPOCNUO, TTOU ONUAiVvel 0TI 000 TTEPICOOTEPO
augavel n TR TG SIAKPITAG AUTAG METABANTAG, dnAadry 6oo TTANCIAZel TV TIPA 1,
T600 MEIWVETAI N TIMA TNG €€apTnuévng METABANTAG «LogV». To atmoTéAeopa auto
MTTOPEI va €PUNVEUTEI OKETTTOMEVOI OTI O€ OOOUG apEael N odrynaon Tlavov va gival
AlyoTEPO VEUPIKOI 0dNyoi, va atmoAaufdvouv 10 Xpdvo TToU TTEPVOUV 0dNYwWVTAG Kal
va unv Biadovrtail. MNa autd kal dev avaTrTuoooUV JEYAAES TaXUTNTEG.

H améAutn Tiun Tou o¢iktn t-test TnG petaBANTAC cival 2,868 moTOTTOILWVTAG £TCI TN
OTATIOTIKA ONUAvTIKOTNTA TNG SIAKPITAG AUTAS METARANTAG.

MEIQ2H THZ TAXYTHTAZ >THN BPOXH 2E ASTIKH OAO

H petapBAnTh «redspeed(r)<20» TTpoékuye ATTO TO £PWTNHATOAOYIO, TTOU KARBnKav va
ATTAVTIIOOUV Ol CUMMETEXOVTEG. AVAPEPETAI OTO KATA TTOCO WEIWVOUV TNV TaxuTnTa
odAynong, o€ OUVOAKES PBPoxng, 0€ aoTIKl 000 KOl N OUYKEKPIKMEVN METABANTA
avTIrpoowTrevel TNV peiwon aotmd 0 ewg 20 XINOGPETPA TNV wWPA. 2TO HOVTENO
TTapoucI&leTal JE apvnTIKO TTPOCNKO, TTOU OnUaivel 0TI 0G0 TTEPICCOTEPO AUEAVEI N
TIUA TNG OIOKPITAG auTAG METABANTAG, dnAadry 6co mAnoidlelr tTnv Tyl 1, 1600
MEIWVETAI N TIMA TNG €Captnuévng METaBANTAC «LogV». To atrotéAecua autd
@aivetal Aoyikd. Ocol dAAwoav TNV OUYKEKPIYEVN ATTAVTNON, E€ival yeyovog OT
MeEiwoav TNV TaxUTNTa TOUG O OUVONKES BPOXNG OTNV 08rynon OTOV TTPOCOMOIWTH).

H amdéAutn Ty Tou d¢iktn t-test TG peTaBANTAG €ival -2,689 TTIoTOTTOILVTAG £TOI TN
OTATIOTIKA ONUAvVTIKOTATA TNG BIAKPITAG AUTAS METARBANTAG.
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‘Evag TeAeuTaiog EAEyXOG €ival EKEIVOG TTOU QAiveTAl OTO DIAYPAPUA TTOU OKOAOUBEI,
omou o0 afovag X avriTrpoowTrevel 1o péyeBog zresid (Standard residual), dnAadn
TUTTIKA o@AAPaTa Kal o agovag W 1o péyeBog zpred (Standard Predicted Value),
OnAadn TIG TTPOBAETTOUEVEG TIMEG TOU HOVTEAOU.
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Aiaypauua 5.8 : Zuoxérion kai S1a0TTopd TwWv CPAAUATWY OTO HOVTEAO.

ATT6 1O TTAPATTAVW OIAyPaNPa @aiveTal OTI eV UTTAPXEI CUOXETION METAEU TWV TIHWV
TWV OQOANATWY. ETITTpooBeTa, Qaiveral n otabepr dlIaoTTopd TWV CPAAPATWY YUPW
atrd 1o JNOEV KAl N KATA TTPOCEYYION MNOEVIKN TIUA TOU JEoOU Opou. AvagEépeTal OTI N
dlaoTropd Tou o@AAUaTOC e€aptdTtal amd 1o ouvteAeoTrh TTpoadiopiopol R2. Oco
hEYOAUTEPO eival To R? 1000 WIKPOTEPN €ival n dlaoTropd Tou O@AAUATOC, dnAadn
1600 KaAUTEPN €ival N TTPORAswN TTou BacideTal oTnv euBeia TTaAIvOpOuNoNG.

Ta TTpoava@epBEvia CUYKAivOouv OTO OTI TTANPOUVTAI IKAVOTTOINTIKA KOl Ol TEOOEPIG
TTPOUTTOBECEIC yIa TOV EAEYXO TOU OQAAPOTOG, WOTE AUTO va PNV €TnPeddel Ta
ATTOTEAEOUATA TOU PJOVTEAOU.

5.3.8 ZXETIKH EMIPPOH TQN METABAHTQN

O BaBu6g TNG £mMIPPONG TWV AVEEAPTNTWYV MPETAPRANTWY OTO TTAPATIAVW MOVTEAO
oTnVv avtiotoixn €gaptnuévn PETARBANTA, TTOU TTEPIEXETAI OTN POBNUATIKA OXEON TOU
MovTéAou TNG péong TaxuTnTag odrynong, EKQPACeTal TTOOOTIKA MECW TOU PEYEBOUG
TNG OXETIKNG €TIPPOoNG. O UTTOAOYIOPOG Tou PeyEBoOUG auTou BacioTnke oTn Bewpia
TNG EAQOTIKOTNTOG KAl QVTIKATOTITRICElI TNV euaiocOnaia NG e€aptnuévng PETaBANTAG Y
oTn METAROAN Piag A TTEPICTOTEPWYV AVEEAPTNTWY METABANTWV.
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H eAaoTikdtnTa €ival €va adidoTato PEyeBOG, TTOU O€ AVTIOEON PE TOUG CUVTEAEOTEG
TWV METABANTWY TOU povTélou, Oev egaptaTtal ammd TIG POVAdEG HETPNONG TWV
METOBANTWYV. 2Z& OUVOUOOMO ME TO TIPOCNHUO TWV CUVTEAEOTWV, cival TmOavd va
TTPOodIoPIOTEl av N augnon kamolag aveEdpTnTnNG METABANTAG €TMQEPEI augnon n
Meiwon oTnv €¢apTtnuévn. Eival TTOAAEG QOpEG 0pBATEPO va eKPPACTEI N eualoBnaia
w¢ TTocooTiaia PETABOAR TNG €€apTNUEVNG PETABANTAG TTOU TTPOKAAEI N Katd 1%
METABOAR TNG avetdpTnTNG.

H OXeTIKr €mMPPOR Twv avecdpTnTwV PETARBANTWY TOU POVTEAOU TTOU QVATITUXONKE
UTTOAOYIOTNKE CUPQWVA PE TN OXEON:

ei = (AYi/ AXi) * (Xi/Yi)=Bi* (Xi/Yi)

O mpoadiopIoudS TNG OXETIKAG ETTIPPONGS KABE ave¢dpTnTng METABANTAG, aTTOodEiXONKE
n 1o atmAnf Kal KAatdAANAn TeXVIKN, IKavry va avadeicel tnv emppor] Tng KABe
METABANTAG CeXwpPIOTA, OAAG KAl VO KOTAOTAOEl €QIKTA TN OUYKPION METAEU TwV
ETTIPPOWYV TWV BIAPOPETIKWV METARANTWYV TOU idlou POoVTEAOU.

O uttoAoyIioudg TNG OXETIKAG ETTIPPONG YIA KABE pia atrd TIG aveEdpTNTEG YETABANTEG
TWV MOVTEAWV akoAouBnoe Tnv TTapakATw Odladikacia. 2Tn OTAAN TNG OXETIKNAG
ETMPPONG TNG KABe aveEdpTNTNG METABANTAG EQapudOTNKE N oxéon ei = Bi * (Xi / Yi),
OTTOU Bi 0 OUVTEAEOTAG TNG €€eTalOPEVNG aveEapTNTNG METARBANTAG, Xi N TIUA TNG Kai Yi
N TIN TNG €8apTNUEVNG PETABANTAG. Ma TNV €GaywWYN TNG TIMAG TNG OXETIKAG ETTIPPONG,
UTTOAOYIOTNKE O JECOG OPOG TWV AVWTEPW TILWV.

ACiCel va onueiwBei 0TI n évvola TNG €TPPONG €XEl vONUO MOVO VIO OUVEXEIG
METABANTEG Kal Ox1 yia OIAKPITEG WETARBANTEG, OAAG OTn OTATIOTIK) avAAuon TTou
TTPAYMATOTTOINONKE OTNV TTapouca AITAwUATIK Epyacia uttoAoyioTnKE N OXETIKN
EMPPON Kal yia TIG BIAKPITEG METARBANTEC WG MiIa BewpnTiKA €vvola, Yovo yia va
TTPayMaTOTTOINGEI BeWPNTIKA HIa oUYKPIoN PETALU TwV PETABANTWY TOU POVTEAOU O€
OTI aopd TNV ETIPPOIN TOUG OTNV EEaPTNPEVN METARBANTA.
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Méon Tayxvtnta
IXETIKN

Avetaptnteg MetafAnteg Bi t | emuppon

ei e *i
BpoxA -0,01 -1,66 0,00 1,00
ATUXNUO HLE UAKEC {NULEG (oo
EPWTNUOTOAOYLO) -0,02 -2,87 0,00 1,75
Amnolauon tng odnynong (amo
EPWTNLATOAOYL0) -0,04 -4,11 -0,03 10,57
Meiwon tng taxvtntag 0-20
XA/ wpa otn Bpoxn (ard
EPWTNUATOAOYLO) -0,02 -2,69 -0,01 4,71
Méoog aplBudg otpodwv
Kwvntnpa 0,00 10,78 0,06 | -24,27
HAwia 0,02 3,08 0,01 -3,09
Amnootaon anod tnv 6e€La
oploypapun 0,01 2,64 0,02 -7,45
duAo -0,02 -3,55 -0,01 2,88

Mivakag 5.18: Zxerikn emippon puerafAntwv povréAou péong raxurnrag odnynong

ATIO TOV TTAPATTAVW TTivaKA, TTPOKUTITEI TO €i00C Kal TO PEyEBOG TNG ETTIPPONAS TNG
KGBe aveldptnTng METABANTAC OTNV €€apTnuévn. TN oTAAN ei” divetal o BaBudg TnNg
OXETIKNG ETTIPPONG TwV aveCApTNTWY HETARBANTWYV WG TTPOG TNV ETTIPPON EKEIVNG TNG
METABANTAG TTOU £TTNEEACEI AIYOTEPO TNV £LAPTNUEVN.

E€eTddovrag TIG TTOPATTAVW OXETIKEG ETTIPPOEG TWV AVECAPTNTWY MPETABANTWY OTO
MovTéAO TNG péong TaxuTnTag 0drynong, TTapaTnPoUlE Ta €ENG:

H petaBAnT «Bpoxn» eu@avifel Tn PIKPOTEPN ETTIPPON OTNV €EQPTNPEVN METARANTA
ME TIuA ei = -0,0024.

TiI¢ auéowg MEYOAUTEPEG ETTIPPOEC OTO MOVTEAO TNG TAXUTNTOG €P@AvIOAV, PE Th
o€Ipd, ol PETaBANTEG «ATUXNUA ME UNIKEG CNMIEG», «DPUAo», «HAIKia», «Meiwon Tng
TaxuTtnTag 0-20 xAu/wpa atnv BpoxA» kal «AtréoTacn amod Tnv de€Id OpIoOyPANMN O€
oxéon Je TN MeTABANTA «Bpoxni».
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H petaBAnT) «Méoog apiBudg oTpopwyv KIvTAPO» £XEI TN JEYAAUTEPN ETTIPPON O€
oX€0n ME TIG UTTOAOITTEG OTO PHOVTENO TNG MEONG TaXUTNTOG OXAMATOG. 'Exel 24,3 Qopég
MEYAAUTEPN €TTIPPON O€ OXEon WE TNV «Bpoxn».

TéNog, n peTaBANT) «AméAauon Tng odiRynong» Trapoucidlel 10,8 @opég
MEYAAUTEPN OXETIKN ETTIPPON AvTIOTOIXA, O€ OXEON WE TN WETABANTH «Bpoxni».

5.3.9 ANAAYZH EYAIZOHZIAZ

2T0 TTapov €dA@Io TTapoucidalovial opicuéva dlaypdupara guaiodnoiag, TTou
avaTrTuxénkav, Ye oTdXo TNV KOAUTEPN KAtavonon TNG ETTIPPONAS TWV AVEEAPTNTWYV
MeETABANTWY oTnv  eEaptnuévn  METOBANTA, TTOU TIPOPRAETTEl TO  MOVTEAO  TNG
AoyapiOuokavovikig TTaAivopounong. Ta cuykekpipyéva dlaypauuaTa TTepIypa@ouv
TNV gualoBnoia TNG €¢eTalOPEVNG £€apTNUEVNG METABANTAG, éTav PETABAAAETAI pia €K
TWV AVEEAPTNTWY CUVEXWYV METABANTWY Kal O UTTOAOITTEG TTAPANEVOUV OTABEPEG.
TENOG, ava@épovTtal HEPIKA YEVIKA CUUTTEPACHUATA.

25 -
2 -
>
&
5k
o
£
'§< 1.126 AvTtpeg
S5 Nuvaikeg
= pe Bpoxn
W
E O T T T T T T 1
1 2 3 4 5 6 7
LateralPosition

Aiaypauua 5.9: Zuoxérion tng péong TaxurnrTag ToUu OXAMNATOSC ME TNV AmréoTacn Tou
oxnuarog amo tnv O6&§ia oploypaun Tou oS00TPWHATOS, O S1adpouéS ue Bpoxn, yia
Aavrpeg Kal yuvaikes odnyoug.
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Aiaypauua 5.10: Zuoxérion tng péong raxurnrag Tou OXNMATOS ME TOV puéoO apiBuo
OTPOPWYV TOU KIVNTAPA OE OIadPOUES NE BPOXT, YIA AVTIPES KAl yuvaAiKES 0ONyoug.
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Aiaypauua 5.11: Zuoxérion tng péong raxurnTac Tou oxHUATOS HE THV AMTOOTACN TOU
oxnMarog amo tnv O6&§Iq oploypaun Tou o800TPWHATOS, O S1adpouéS ue Bpoxn, yia
odnyouc¢ mou TouS apéasl n odnynon Kai odnyoug 1mou dsv Toug apéosl n odnynon.

ATO Ta TTapaTTdvw diaypduuaTa euaiobnoiag TTPOKUTITOUV Ta €ENG evOIOPEPOVTA
YEVIKA OUUTTEPACUATA, O€ CUMQWVIa PE Ooa €XOUV avapePBEi Kal oTa TTPONYOUUEVA:

Z1nv odnynon pe Bpoxn, 6tav au&dveral n amméoTacn amo Tnv OegId oploypauur Tou
odooTpwuaTog, aAAd kal étav augdvetal o aplBudg Twv OTPOPWV TOU KIVNTHPA,
ONMEIWVETAI augnon oTnv TaxutnTa Tou oxAMaTog. Kal oTig dUo TTEPITITWOEIS Ol
Avtpeg 0dnyoi, avamTuooouV PEYAAUTEPEG TaXUTNTEG OTTO TIG YUVAIKEG.
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Etiong, o1 odnyoi 1Tou dev TOUG apécel n 0drynon avaTITUOOOUV HEYAAUTEPEG
TaXUTNTEG, OE OXEON ME EKEIVOUG TTOU TOUG QPECEL, EVW N TaxUTNTA augaveTal KaBwg
augavetal Kai n arréoTacn atmmo TNV Oe€IA opIoyPAUT TOU 0O00TPWHATOG.

5.4 ANANTY=H KAl EPAPMOI'H MAOHMATIKQN MONTEAQN
ATYXHMATOZ ZE AIMNPOOITO ZYMBAN

O oT16x0¢ TnG TTapoucag AImAwpaTiknG Epyaciag givar n digpelvnon NG €TPPONAG
TWV KAIPIKWY OUVBNKWY o€ aoTIKO TTEPIBAAOV OTN CUNTTEPIPOPA KAl OTNV ACPAAEIA
Tou odnyou. ZTnv TTapdypag@o auth Ba Trepiypagei n diadikacia avaAuong yia Tnv
QAVATITUEN TWV PJOVTEAWYV, TTOU a@QOopOoUV TNV TTIBavoTnTa va CUUBE aTuxnua Kal va
€€ETOOBEI N ETMPPONA TWV KAIPIKWY CUVONKWY O€ auTrh. ZUVOAIK& Ba TTpayhaToTToInOEi
Mia oTATIOTIKI) avaAuorn.

5.4.1 AEAOMENA EIZOAOY- KAOOPIZMOZ METABAHTQN

2T0 OTATIOTIKO WOVTEAO TTpoodIopiopoUu Tng mMOavotnTag va CUuuBeEl  atuyxnua
e€etaotnkav ol peTaBANTEG TG  TeENKAG Pdong Oedopévwyv  (METABANTEG
EPWTNUATOAOYIOU Kal PETABANTEG TTOU TTPOEKUYWAV ATTO TOV TTPOCOPOIWTA). H Bdon
Oedouévwy €I0AXON 01O €18IKO AOYIOPIKO OTATIOTIKAG avdAuong ue Tn diadikaoia TTou
TTOPOUCIACTNKE AVOAUTIKA OTO TTponyouuevo Ke@AAaio. AkoAoubnoe o KaBopiouog
TOU OVOUOTOC Kal TOU TUTTOU Twv HETABANTWY, 0TO TTedio Twv WeTABANTWvY (variable
view). MapakdTw avagépovtal o1 PETARANTEC TTou TTEpIAaUBAvovTal OTO TEAIKO
OTATIOTIKO TTPOTUTTO.

EZAPTHMENH METABAHTH:

Accident: Av ouvéBn atuxnua (ATYXHMA= 1, OXI ATYXHMA= 0)

ANE=ZAPTHTEZ METABAHTEZ:

FOG: 0driynon o€ aoTIkO TrepIBAANOV pe Bpoxn (vai= 1, oxi= 0)

RAIN: odAynon o€ aoTikd epIBaAAov pe Bpoxn (vai= 1, éxi1= 0)

Gender: 10 QUAO TOU CUPHETEXOVTOG (Yuvaika= 1, avdpag= 0)

Traffic_L: xaunAdg KukAo@opiakdg @opTog (vai= 1, ox1= 0)

dr_enj: av apéoel aTo GUPMETEXOVTA N odAynaon (vai= 1, oxi= 0)
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RpmAverage: yéoog apiBudg oTpopuwyv KivnTHpa
HWayAverage: améotaocn oxAUaTog atrd To TTPOTTOPEUOUEVO OXNUaA

Emonuaivetar 611, amd TIGC avwTtépw MPETAPANTEG, o peTafAnTéEC RpmAverage,
HWayAverage kal opioTnkav wg ouvexeic (scale). AvtiBeta, o1 petapAntéc FOG,
RAIN, Gender, Traffic L, dr_enj opiotnkav wg O&i1akpité¢ (nominal), o1 OTToieg
dlakpiBnkav dUO KATNyopieg OTIG OTTOiEG avTIoToIXABNKav ol TIuEG 0 kai 1.

5.4.2 NOTIZTIKH ANAAYZH NMAAINAPOMHZHZ

Me ot1oxo, TN dlgpeuvnon TnG mOAvOTNTAG va CUMBEI atuxnua w¢ egaptnuévn
METABANTA, EAAPON N peTaBANT «Accident», dnAadr 1o €dv ouvéRn ) OxI artuxnua
OTOUG 0ONYyouUg TOU TTEIPAUATOG, 0€ KATTOI0 TUANA TNG 0doU. H petaBANTA autn €ivai
OloKpITA Kal yaAioTa cival duvatd va Adpel pévo duo Tiuég (NAI ATYXHMA= 1, OXI
ATYXHMA= 0).

MNa 1o Adyo autd n avaluon €yive Pe Tn AoyioTikr avaAuon mraAdivopounong (binary
logistic regression). H AoyioTIKAy TTaAIvOpOUNoN €QappodeTal HEow TNG akoAoubBiag
TWV eVTIOAWV: analyze >regression >binary logistic. Tn yetrdpaon otnv €mAoyn binary
logistic d10dExETAI O KABOPIOUOG TWV ECAPTNUEVWYV KAl AVEEAPTNTWY METABANTWY. H
METABANTHA TTOU evdIa@épel (eapTnuévn METARBANTA) ei0ayeTal oTo TTAdiolo Dependent.
O1 emregnynuatikég YeTaBANTEG, BAoel Twv otToiwv Ba €EnynBei N peTaBANTOTNTA TNG
eCaptnuévng METABANTAG, €lodyovtal oTto TTAaiolo Covariates. £1n ouvéxela, oTnv
emAoyr categorical TOTTOBETOUPE OOEC QMO TIC QAVEEAPTNTEG METABANTEG €ival
OIOKPITEG.

"evikd, 10XUEl O,TI KAl OTNV ATTAN YPAUMIKN Kal AoyapiBuokavovikr TTaAivépounon, Je
TN dla@opd OTI oTn AoyIoTIKA avaAuon TTaAivopdunong 1o avtioTolxo t-test €xel v
ovouacia Wald. H niyr) Tou Wald yia kd0e yetaBAnTtr) TpETEl va gival ueyaAuTepn TOU
1,7 6TTWG aKPIBWGS Kal yia To ouvTeAeoTN t.

2nUavTIKO pOAo oTnv emmAoyn Twv MPETABANTWY Twv MPOVTEAWV TNG AOYIOTIKAG
avaAuong mmaAivopounong tailel n mlavo@daveia. Na tnv eKTignon TNG €TMPPEONG
TWV  TTapauéTpwy  Bi xpnoigotroieital N péEBOdOG TNG peyioToTOINONG  TNG
molavoeaveiag. MNa va emreuxOei uwnAn mOavoedveia TTpooTTaBouue 0 AoydpiBuog
Twv ouvaptioewv Tlavogdveiag L= -log(likelihood) va eivai 6co 10 SuvaTtdv
MIKPOTEPOG KAl TTPOTIMWVTAI TA POVTEAQ PE MPIKPOTEPO AoydplOBuo Tng ouvaptnong
molavoeaveiag L. Movréha tmou TrepiExouv TTOAAEG PETABANTEG eival TTEPIOCOTEPO
ouvBeTa kal xpeldletal évag kavovag va atmo@acilel €av n ueiwon Tou L= -
log(likelihood) agier Tnv augnuévn TTOAUTTAOKOTNTO KAl yid TO OKOTTO autd
xpnoiyotroioupe 10 Likelihood Ratio Test (LRT) (kpitripio Adyou mmBavo@Aaveiag).
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2UhQwva Pe To KPITAPIO Tou Adyou mBavogaveiwv (LRT), €dv n diagopd LRT= -
2*(L(b)-L(0)), 6trou L(b)= L (povtého pe TG p MeTABANTEG), evw L(0)= L (povtého
XwpIic TIC p METABANTEG), eival peyaAUTepn aTTO TNV TIPA TOU KPITNPIOU X yia p
BaBuoug eAeuBepiag o€ eTTiTedo oNUAVTIKOTNTAG 5% TO POVTEAO €ival OTOTIOTIKA
TTPOTIMOTEPO ATTO TO POVTEAO XWPIG TIG METARBANTEG Kal yivovTal OEKTEC O HETABANTEG
WG ONUAVTIKEG.

O ouvTteAeoTiG p? KaBopilel TNV TTOIOTNTA TOU YovTéAou. O oUVTEAEDTNC aUTAG, gival
avaloyog Tou ouvteAeoT] R2 NG amAAg YPAPUIKAG Kal  AoydaplOUOKAVOVIKAG
TTOAIVOPOUNONG, KAl  XPNOIYOTIOIEITAl WG  KPITAPIO  KAANG TTPOCAPUOYNS  TWV
Oedopévwv aTo POVTEAO AoyIOTIKNAG TTaAIvOpdunong. Ymoloyiletal wg €€Ag p?= 1-
(L(b)/L(0)) 610U L(b)=L (MoOVTEéAO pE TIG p HETABANTEG) Kal L(0)=L (uovTéNo Xwpig TIG p
METABANTEG). ZUYKEKPIPEVA, EKPPACLEI TO TTOOOOTO TNG METARANTOTNTAG TNG METARBANTAG
Y, 1ou g&nyeital ammd tn petaBAnT X. Aauppavel Tiég ammd 0 éwg 1. Ooo Mo Kovtd
BpiokeTal n TIYA Tou pP? OTn Povada, TOCO TIO IOXUPN Eival N YPAPMIKA oxéon
££apTNONG TWV PETABANTWY Y Kai X. EmionuaiveTal 6Tl 0 GUVTEAEOTAC p? £XEI KOl £DW
OUYKPITIKA agia. AuTO onuaivel OTI dev UTTAPXEI OUYKEKPIMEVN TIUR TOUu P2, TTou
KPIVETAI WG ATTOOEKTH 1 ATTOPPITITEA, OAAG PETALU dUO R TTEPICOOTEPWV HOVTEAWV
ETMAEYETAI WS KATAAANAGTEPO €KEIVO PE TN PEYAAUTEPN TIUF TOU P2.

EmmpooBéTwg, €AéyxeTtal O€ TOI0 TTOOOOTO TO MPOVIEAO TNG  AOYIOTIKAG
TToAvOpounong cival oe Béon va TPpoBAEwel cwoTd Tnv mOavoTnTa va oupupei
aruxnua. EmOupcitar va TTpoBAETTETAI CWOTA N TTEPITITWON TIOU CUVERN 1 OXI
aruxnua, oe 600 10 duvatov TTo peyaho 1TooooTd. O pécog 6pog Tou TTOCOOTOU
auToU yia Ta dUO evOEXOUEVA gival OKOTTIMO va gival JeyaAuTepPog atmd 65% kal va pnv
UTTAPXEl MEYAAN Odla@opd METAEU Twv OUO AVTIOTOIXWV TIOOOOTWV TwV OUo
EVOEXOUEVWV.

5.4.3 ZYZXETIZH METABAHTQN

Ta ammoteAéopara Tng d1adikaoiag dIEPEUVNONG TNG CUOXETIONG TOOO YIA TIG CUVEXEIG,
000 Kal yia TIG OIaKPITEG WETABANTEG, TTOU eAN@BNnoav uttown OTO TEAIKO POVTEAO,
QaivovTal oTouG TTiVOKEG TTOU akoAouBouv. MapdAo TTou To CTATIOTIKO TTPOYPAUMA,
METAEU TwV peTaBAnTWY «FOG» kai «RAIN» Tou lMivaka 5.21 uttoAdyioe OTI, UTTAPXEI
OUOXETION, auTég Oev ayvonbnkav atrd Ta PoviéAa KaBwg eival PETALU Toug
aveEAPTNTEG Kal TO evOEXONEVO Va CUPBOUV puBuieTal Tuxaia.
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Correlations

Gender dr_enj RAIN FOG traffic_L

Gender Pearson

Correlatio 1 -,047 ,003 -,003 -,004

n

tsali?ég_ 470 969 068 955

N 237 237 237 236 237
dr_enj Pearson

Correlatio -,047 1 ,006 ,001 ,029

n

Sig- (2- 470 927 988 653

tailed)

N 237 237 237 236 237
RAIN Pearson

Correlatio ,003 ,006 1 -,513" ,006

n

tSa'ﬁ’ég_ 969 927 ,000 929

N 237 237 237 236 237
FOG Pearson

Correlatio -,003 ,001 -,513” 1 ,009

n

Sig- (2- 068 988 ,000 891

tailed)

N 236 236 236 236 236
traffic_L Pearson

Correlatio -,004 ,029 ,006 ,009 1

n

tsa'ﬁ’ég‘ ,955 653 929 891

N 237 237 237 236 237

** Correlation is significant atthe 0.01 level (2-tailed).
lMivakag 5.19: Xuoxérion Siakpitwv psrafAntwv tou povréAou tng méavornragc va
ouuBei aruxnua.

Correlations

RpmAvera |HWayAver
ge age
RpmAverage Pearson 1 014
Correlation !
Sig. (2-tailed)
,827
N 237 237
HWayAverage Pearson 014 1
Correlation ’
Sig. (2-tailed)
,827
N 237 238

Mivakag 5.20: Xuoxérion ouvexwv perafAntwv tou povréAou tng mibavornrag va
ouusei aruxnua.

5.4.4 ANNOTEAEZMATA MONTEAOY AOlIZTIKHZ MAAINAPOMHZHZ

21N ouvéxela Trapatifetal To TEAIKO POVTEAO  AoYIOTIKAG TTaAIvOpOuNonG TTou
TTEPIYPAPEI TNV TMOAvVOTATA VA CUMPBEI aTuxnua, 0TO OTToI0 TTapaTnpouvTal Ta £EAG:

O1 Aéyol mBavogavelwy Tou povtédou (Likelihood Ratio test) Ikavotrolouv To KpITHPIO
LRT= -2*(L(b) -L(0)) > x?, pe n-1 BaBuoug eAeubepiag oe eTTiTTEdO ONUAVTIKOTNTAS
10%.
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Iteration

History®"* Model
Summary
-2 Log -2 Log
Iteration likelihood Step likelihood
Step0 1 214,316 1 172,595°

Mivakeg 5.21, 5.22: AmoreAéouara AoyioTiknGg maAivépounong yia Aadeio HoOvréAo
(xwpic Tic peraBAnréc) kai yia povrédo ue ri¢ uerafAntéc avrioroiya.

Likelihood Ratio test
LRT= -2*(L(b) -L(0))= -2*(172,595-214,316)= 83,442 > x° (=16,812) pe n-1=6
BaBuoug eAeuBepiag kai eTTiTTedO onuavTIKOTNTAG 10%.

O ouvteAeoTn¢ p? uTtoAoyioBnke ioog pe 0,19.

YTroAoyiouog p?
p2= 1-[L(b)/L(0)]= 1-(172,595)/(214,316)= 0,19

O péoog 6pog TOU TTOCOOCTOU TroU TIPORAETTOVTAI Ta artuxAuata cival 83,5%.
AvoAuTIKOTEPA N TBaVOTNTA Va TTPOBAEPOEi cwaTd 6T ouVvERN atuxnua gival 10,3%,
evw 011 6 ouvéRN 98,0%.

Classification Table®

Predicted

Accident Percentag
Observed 0 1 e Correct
Step 1 Accident  6x1 atuunxa 193 4 98,0
vail aTUXN A 35 4 10,3

Overall Percentage
83,5

a. The cutvalue is ,500

Mivakag 5.23: AmmoreAéouara AoyioTikn¢ maAivépounong.
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e  O1 yetaBAnTég TTOU £TTNPEACOUV TNV £CapTnUEV METARBANTA TTapoucidlouv uwnAoug
ouvteAeoTég Wald.

Variables
in the
Equation
B S.E. Wald df Sig. Exp(B)

Step 12 Gender(1) ,693 324 2,675 1 ,092 1,999
dr_enj(1) -1,145 ,566 4,091 1 ,043 ,318
RpmAverage ,002 ,001 3,843 1 ,050 1,002
HWayAverage 014 ,008 2,841 1 ,092 1,014
FOG(1) -1,738 ,701 6,140 1 ,013 176
RAIN(1) 872 432 4,084 1 ,043 2,393
Traffic_L(1) -1,172 464 6,397 1 ,011 ,310
Constant -4,161 1,567 7,048 1 ,008 ,016

a Variable(s) entered on step 1: RAIN , Gender, RpmAverage, dr_enj, traffic_L,

FOG, HWayAverage.

MMivakag 5.24: AmoreAéouara AoyioTiKiS maAivépounong.

5.4.5 NEPIFPA®H ANOTEAEZMATQN

Mapatmdvw TTapoucIAoTNKAV T ATTOTEAECPATA TOU TEAIKOU POVTEAOU TNG AOYIOTIKAG
TTOAIVOPOUNONG. TN CUVEXEIQ TTAPOUCIAZETAl N JOBNUATIKI) OXEON TTOU avaTITUXONKE
yla va uttoAoyiocel Tnv mBavoTnTa va oupfei atuxnua. H padnuartikr autr) oxéon
uttoAoyiCel TR ouvdptnon xpenoligotntag U 3 aAiwg Utility Function. Omote n
mOavoTnNTa Va CUMBEi atuxnua gival:

P=e"U/ (e"U+1)

H padnuatiki oxéon tou TEAIKOU JoVTEAOU gival:

U=-4,161 +0,872*RAIN -1,738*FOG +0,693*Gender —1,145*dr_enj -
1,172*Traffic_L +0,014*HwayAverage +0,002*RpmAverage

Ortrou:
U: Av ouvéBn atuxnua (NAI ATYXHMA= 1, OXI ATYXHMA= 0)
RAIN: odAynon o€ aoTikd epIBaAAov pe Bpoxn (vai= 1, éxi1= 0)

FOG: o0driynon o€ aoTiko trepIBaAAov pe Bpoxn (vai= 1, oxi= 0)
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Gender: 10 @UAO TOU OUPMETEXOVTOG (Yuvaika= 1, avdpag= 0)
Traffic_L: XxapnAdg KUKAOQOPIAKOS popTog (vai= 1, 6x1= 0)

dr_enj: av apéoel 0To CUPPETEXOVTA N odriynon (vai= 1, éx1= 0)
RpmAverage: HéEoOG apIBPOS OTPOPWYV KIVNTAPA

HWayAverage: atrdoTaon OXfUATOG ATTO TO TIPOTTOPEUOHEVO OXNUa

OAHIH>H ME BPOXH

MapaTtnpeitar 611 10 TTPOCoNUO TNG METABANTAG «RAIN» OTO povTéAO gp@avideTal
BeTIKO. AuTO cuvett@yeTal 0TI augnon NG dIAKPITAS AUTAG METARBANTAG, dnAadry 0G0
TTANCIGZel TNV TINR 1 (0dfynon ue Bpoxn), €xel WG atroTéAecpa TNV adgnon Tng
mlavoTnTag va cupBei atuxnua. To atToTEAECUO AUTO PTTOPET va epuUnNVeEUBEi AoyiKd,
AOYW TNG oAIcONPATNTAG TOU 0OOCTPWHATOG, APOU TO VEPO MEIWVEI TNV TPIRN METAGU
TWV EAAOTIKWYV Kal Tou dpdpou. Emonuaiverar 611, n petaBAnt «RAIN» Bewpeital
OTATIOTIKA ONUAVTIKA, KABWG n atroAuTtn TiPr Tou dciktn Wald civail 4,084.

OAHIHZH ME OMIXAH

MapaTtnpeitar 6T T0 TPOCNPO TNG METARANTAG «FOG» oTO HOVTEAO eu@avideTal
apvnTiké. Auté ouvettdyetal OTI aug¢non Tng SIOKPITAG AuThG METARBANTAG, dnAadr 6co
TTANCIaZel Tnv TINA 1 (0drynon PE OMixAn), €x€l WG ATTOTEAECHO TNV MEIWON TNG
mlavoéTnTag va cupBei atixnua. To aTToTEAECUA AUTO UTTOPEI va EPUNVEUBE AoyIKA.
O1 odnyoi Teivouv va egival TTIO TTPOCEKTIKOI OTNV 08rlynon ME OMiXAn, TO OTT0iO
e€nyeital Adyw NG avao@dAciag 1Tou aioBdvovtal ol odnyoi, eEaITiag TNG XAapNnAAg
opatoTnrag. Emonuaivetal 611 n peTaBANTA «FOG» BewpeiTal OTATIOTIKA ONUAVTIKA,
Kabwg n amroAuTtn TiPn Tou dgiktn Wald ivail 6,140.

PYAO SYMMETEXONTOZX

To BeTik6 TPoéONPO TNG dIakpITiG METABANTAGC «Gender», dnAwvel avgnon TnNg
mlavoTnTag va cuufei atuxnua, Je TNV avénon TnG TIMAG TNG MeTaBANTAG. ETTeidn n
MeETABANT Traipvel Tnv Ty 1 yia TIG yuvaikeg kal Tnv TP 0 yia Toug AvTpeEg,
TTPOKUTITEl OTI Ol YUVAIKEG TTAPOUCIACoUV HEYOAUTEPN TTIBAVOTNTA VA TOUG CUMPEI
aruxnua. To atroTéEAEOPO QUTO EVOEXONEVWG VA £EnyeiTal aTTO TN YEVIKOTEPN AVTIOEON
TTOU TTAPATNPEITAl avAueca oTa dUO QUAA WG TTPOG TNV 0dNYIKI TOUG CUUTTEPIPOPA.
MTropei o1 yuvaikeg oTnv TTAEIoWN@ia va Pnv ePTTAEKOVTAI YEVIKA 0€ 00IKA aTuxAuaTa,
OANG OTNV TTEPITITWON TWV OUOUEVWV KAIPIKWY OUVONKWY, 01 AVIPEG PTTOPOUV VO
avtatre¢éABouv  kaAUuTtepa. Emonuaivetar 611 n petaBAnth «Gender» Bewpeitai
OTATIOTIKA ONUAVTIKA, KaBw¢ n atméAuTtn Tiur Tou d¢iktn Wald eivail 2,675.

XAMHAOZ KYKAODPOPIAKOZ POPTOZ
ATTO TO apvNTIKG TTPOCNUO TNG METARBANTAG OTO POVTEAO TTPOKUTITEI OTI, 600 augAveTal
N TIUA TNG METABANTAG, TOOO MEIWVETAI N TIOAVOTNTA VA CUMBEI atuxnua. Auto
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Qaiveral AoyIKO, KaBwg Otav UTTAPXEl XAMNAOG KUKAOQOPIOKOG @OPTOG, 0 0dnyog
MTTOpPEI va €ival Mo AVETOG KAl OUYKEVIPWHEVOG, E€TTIONG UTTAPXOUV AIYOTEPEG
EMTTAOKEG, dpa kal Alyotepa aruxAuora. Emonuaivetar 61 n  petaBAnt) autn
BewpeiTal OTATIOTIKA ONUAVTIKA, KABWS N atrdAuTn Tiur Tou deiktn Wald givai 6,397.

AMNOAAY>H OAHIMHZHS AMNO TON >YMMETEXONTA

H upetaBAnt) «dr_enj» Trpoékuywe atrd TO €pwTNUATOAOYIO TTOU KARBnKav va
QATTAVTAOOUV Ol CUUMETEXOVTEG KAl AVOPEPETAl OTO €AV TOUG apéael N odriynon r oxl.
2T0 JOVTEAO TTAPOUCIAZETAI JE APVNTIKO TTPOCN O, TTOU ONUAivel 0TI OGO TTEPICOOTEPO
auavel n TIA TNG OIOKPITAG AUTAG METABANTAG, dnAadr 6co TTAnoIadel Tnv Tiun 1,
TO00 JEIWVETAI N TIPA TNG €6APTNUEVNG METABANTAG. TO ATTOTEAEOUA AUTO WTTOPEI
EVOEXOUEVWG VA EPUNVEUTEI OKETTTOUEVOI OTI, OE OOOUG apEoel n odriynon tmoavov
gival Aiyotepo veupikoi odnyoi. ATTOAaUBAvouv TO XPOVO TToU TTEPVOUV 0dNYWVTAG,
Oev Bidlovtal, €ival O OUYKEVIPWHEVOI TNV OONYNON Kal yI'autd TrapaTnpEiTal
MeEiwon TNG TaxUTNTAS aTUXNMATOG. H atrdAuTtn Tiun Tou deiktn Wald tng peTaBAnTnig
givar 4,091, MOTOTTOIWVTAG £TCI TN OTATIOTIKI ONUAVTIKOTATA TNG OIAKPITAG AUTAG
METABANTAG.

MEZOZ APIOMOZ >TPOPQON KINHTHPA

To BeTIkG TTpéonuo TG PETABANTAS «RpmAverage» dnAwvel 0TI, alénon Tou PJECOU
apiBuou oTpo@WyV Tou KivnTApa odnyei o adgnon Tng mlavoTnTag va cupBei
aruxnua. To atrotéAeopa autd Bewpeital e0AOYO, KABWG gival QUOIKO OTI N 0driynon
0€ QUENUEVEG OTPOYEG ETTIPEPEI AUgNOn TNG TaxUTnTag TOU OXNMATOG Kal dpa
MIKPOTEPN IKAVOTNTA OTTOQUYNRG atuxfuaTog. ETtiong augnuéveg oTpo@Eég Kivnthipa
MTTOPEl va Ogixvouv OTI 0 0dNyO¢ €ival VEUPIKOG Kal dpa TTIo ETTIPPETTAG O ODIKA
atuxnuata. H peraBAnti TapioTAveTal OTATIOTIKA ONUAVTIKA, a@ou n amoAutn TIun
Tou O¢eikTn Wald eivan 3,843.

AMO2TA>H OXHMATOZ AlNO TO NMPOMOPEYOMENO OXHMA

H ouvexic uetaBAnti «HwayAverage» eu@avifetal oTo paBnuatikd POVTEAO TOu
ATuXAMOTOC ME BeTIKO TTpdonuo. Mapartnpendnke, dnAadn, OTI augnon TG TIUAS TNG
METABANTAG ouvettayeTal adgnon T1ng mlavetnTag va oupPei atuxnua. To
TTOPATTAVW CUUTTEPaCUa Ba ptropouce va €¢nynBei amd 1o OT1, éTav N ATmdoTOoN
atrd TO TTPOTTOPEUOUEVO €ival YEYAAN, TOCO TTIo TOavov €ival va ePQAVIOTE KATTOIO
ampooTTo oupBdv, TTapadeiyuatog xdpn 1meCd¢ TTOoU dlaoXicel Tov OpOUOo, Kal va
TTPOKUWEl atuxnua. AkOun, €ival mlavov, 10 OxnNua va avoTrTuooel PeYOAUTEPN
TaXUTNTA, KOBWCS N HEYAAN amméoTacn atrd TO TTPOTTOPEUOUEVO TO ETTITPETTEIL, YEYOVOG
TTOU ETTIPEPEI HEYAAUTEPN DUOKOAIO OTNV ATTOPUYI ATUXNUATOG.

H amoéAutn 7y T1ou Oeciktn Wald T1ng OTATIOTIKAG  ONUAVTIKOTNTAG  TNG
METABANTAG cival 2,841.
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5.4.6 ZXETIKH EMIPPOH TQN METABAHTQN

H oxeTikf €mppor Twv PETABANTWY OTO POVTEAO TTOU a@opouv Thv TTlavéTnTa va
OupBei atuxnua uTToAoYioTNKE PE TN Bewpia EAACTIKOTNTAG PE OXEOEIG TTOU APOPOUV
OTO AOYIOTIKO JOVTEAO TTOAIVOPOUNONG.

Me Tnv €AaoTIKOTATA UTTOAOYICETAI N ETTIPPON TTOU €XOUV MIKPEG OAAAYEC TwV
aveEdpTNTWy PETABANTWY TTAVW OTNV TTIBavoTNTa £TTIAOYAG KATTOIAG £VOAAAKTIKAG. H
eAaoTIKOTNTA €ival adidoTaTo PEYEBOG Kal N TIUA TNG EPUNVEUETAI WG TO TTOOOCTO ETTI
TIG €KATO TNG METAPBOAAG TNG TBavoTNTAS P(i) TToUu TTpoKaAciTal atrd pia HeTaBOAN Tou
Xki KOTA 1%. 2Znueiwverar OTl, TIPOKEITAI YIA ONUEIOKEG €AAOTIKOTNTEG (point
elasticities), TTOu aQOPOUV O€ WIKPEG PETABOAEG Twv PETABANTWY Kal uttoAoyifovTtal
Ao TN MEPIKA TTapdywyo yia KABe trapartripnon amd 1t oxéon (Washington et al.
2003):

~ - . . |
P(i) APn (1) Xink ainP, (1) _
P o Znl ik . 20l oy Sp B,
x"" «'ﬁX“]P‘ pq(') (\'lr]xlnk. [1 :':".‘ ”<l)] x”\kB’\

omrou P(i) gival n mBavoetnTa TNG eVAAAAKTIKAG (1) Kal Xink n TipR TG METABANTAG (K)
yia Tnv evaAAakTikh (i) Tou atdépou (n) kai | 10 TTABOG TwV EVOAAOKTIKWY TTOU
TTEPIEXOUV TN METARBANTA Xink.

2NMEIWVETAl, WOTOCO, OTI Ol TTAPATTAVW OXECEIG OEV Eival dUVATO VA EQAPUOCTOUV O€
OI0KPITEG HETABANTEG. N TOV UTTOAOYIONO TNG EAACTIKOTATAG TWV YETABANTWY QUTWV
xpnoigotroigital n €vvola TnNG weudoeAaoTikOTNTAG (pseudoelasticity) (Shankar &
Mannering, 1996; Chang & Mannering, 1999), n omoia TTepiypa@el TN YETABOAR OTNV
TIUA NG mMOavoTnNTag €MAOYAC KaTA Tn METABacn atd Tn Mia diakpity TiuA NG
METABANTAG oTnv GAAN. TMa OITTéC OIOKPITEG MPETAPRANTEG, N WEUDBOEAACTIKOTNTA
utroAoyiletal ammd Tn oxéon (Ulfarsson & Mannering, 2004):

iCS',xn
P(1) =1

L G )
Xy e rvo— -1
AR %)

e

E

pa—;

0

=1

otrou | gival To TTAABog Twv mMOavwy etTIAoywy, A(B'xn) €ival n TIPAR TNG ouvAPTNONG
TToU KaBopilel TNV KABE €TMAOYH a®OoU N TIUA TNG Xnk £xEl METABANBEI attd 0 o€ 1, evw
B'xn €ival n avrtiotoixn Ty 6tav n Xnk €Xel TV TiuA 0, kai Bik €ival n TIYR NG
TTOPANETPOU TNG METABANTAG Xnk.
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Epooov n mapamdvw oxéon agopd otc KABe ATOMO (n), N OXETIKN €AACTIKOTNTA
a@opd OTNV eualcONCia TOU CUYKEKPIMEVOU ATOPOU OTNV aAAayr TNG METABANTAG Kal
ETTOMEVWG TTPOKEITAI IO egaTopikeupévn eAaoTikOTNTa (disaggregate elasticity). INa
TOV UTTOAOYIOPO TNG OUYKEVTPWTIKAG €AAOTIKOTNTOG (aggregate elasticity), amd tnv
oTToia  TTPOKUTITEI N €ualoBnoia Tou ouvoAou Tou Beiyuatog oTnv €geTalduevn
METABOAR, WG TTPOG TNV AVTIOTOIXN CUVOAIKH METABOAR TNG TTIBAVOTNTAG ETTIAOYNG HIOG
EVOAAAKTIKAG, epapudleTal n oxéon (Ben-Akiva & Lerman, 1985):

-
Ep“) = n=1 ™

X, N
Xpn‘:i)
n=1

ETTopévig N OUYKEVTPWTIKA EAACTIKOTNTA TOU OEIYUATOG OTN CUYKEKPIPEVN HETABOAR
UTTOAOYICETAI WG O OTABPIOUEVOG PECOG OPOG TWV ECATOUIKEUPEVWY EAACTIKOTATWY,
ME BAon TIG avTioTOIXEG TTIBAVOTNTEG ETTIAOYNAG.

ATT6 TOV €TTOUEVO TTIVAKA, TTPOKUTITEI TO €i00C Kal TO PHEYEBOG TNG ETTIPPONG TNG KAOE
aveEdpTnNTNG METABANTAG OTNV €EQPTNMEVN CEXWPIOTA YIO OUVEXEIC KAl OIAKPITEG
METABANTEC. ZTN OTAAN ei* divetal 0 BaBUOS TNG OXETIKNAG ETTIPPONAS TWV aveEdpTNTWV
METABANTWY WG TTPOG TNV ETTIPPON €KEIVNG TNG METABANTAG TTou €TTNPEAlEl AiyOTEPO
TNV €QPTAMPEVN.

MBavoTnTa AtuxfiuaTog

Avetdptnteg MeTaAnTég Bi | Wald ZXETIKA ETTIPPON

ei e *i
Méoog apiBudg oTpoewv KIvnTHpa 0,002 3,843 2,031 10,469
AmoéoTaon amd 1o
TIPOTTOPEUOUEVO OXNHa 0,014 2,841 0,445 2,296
Bpoxn 0,872 4,084 0,646 3,329
OpixAn -1,738 6,140 -0,690 -3,556
AtréAauon Tng odrynong (atro
EPWTNUATOASYIO) -1,145 4,091 -0,420 -2,163
XapnA6g KUKAOQOPIaKAOS PpOPTOG -1,172 6,397 0,194 1,000
dulo 0,693 2,675 -0,478 -2,466

Mivakag 5.25: Zxerikn emippon ueraBAnTwv yovréAwyv aruxnuarog.

E€etadovrag TIG TTapaTTAvW OXETIKEG ETTIPPOEG TWV AVEEAPTNTWY HETABANTWY OTO
MOVTEAO ATUXAMATOG, TTAPATNPOUUE Ta €ENG:
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H petaBAnTt) «XapunAdg KUKAOQPOPIOKOG @OPTOG» £U@aViCel TN PIKPOTEPN ETTIPPON
oTnv €6apTnuévn YETABANTA pe TN ei = 0,194.

TIG apéowg MIKPOTEPES ETIPPOEG OTO AoydpIBuo TnNG TaxutnTag eU@AvVIcAV, HE TN
ocIpd, ol JeTaBANTEC «ATTOOTAON ATTO TO TTPOTTOPEUOUEVO OXNHO», «ATTOAAUON
NG odiynong» kal «PUAo», pe emppoéc 2,3, 2,2 kal 2,5 QopéC avTioToiXa,
MEYOAUTEPEG O€ oxéon WE TN METABANTA «XAMNAGG KUKAOPOPIOKOG POPTOGY.

H petaBAnT «Méoog apiBudg oTpopwy KIVNTAPO» £XEI TN PEYAAUTEPN ETTIPPON O€
oX€0n ME TIG UTTOAOITTEG OTO PJOVTEAO TNG TTIBAVATNTAG ATUXAMOTOG.

TEéNOG, N METABANTA «OpiXANn» TTapouciadel 3,6 QOPEG HEYOAUTEPN ETTIPPON OE OXEON
ME TN METABANTA «XapNASGG KUKAOQOPIAKOG OPTOG» Kal N PETABANTH «Bpoxn» 3,3
POpPEG avTioToIXA.

5.4.7 ANAAYZH EYAIZOHZIAZ

210 TapOv €dAgio TrapoucidlovTal opiopéva  dlaypduuata  euaiodnaiag, TTou
avaTrTuxonkav, Ye oTOXO TNV KOAUTEPN KAtavonon TnG £TTIPPONAG TWV AveEEAPTNTWY
METABANTWY OTNV €¢aptnuévn YETABANTH, TToUu TTPORAETTEI TO HOVTEAO TNG AOYIOTIKAG
TTaAIVOPSPNoNG. TEAOG avagEpovTal HEPIKA YEVIKA CUUTTEPAOUATA.

1.200 -
0.991 0.999 1.000 1.000
1.000 - BLzsts R
3 0.984 0.998  1.000
5 0.800 -
=
=y
> 0.600 -
=
< .
5 0.400 - ME Bpoxn
c 0-2 ME opiXAn
&5 0.200 -
5
© 0.000 - 0130 . . . . .
= QO@® 2000 3000 4000 5000 6000 7000
Méoog ap1Ou6g oTPOPWYV KIVTHPA

Aiaypauua 5.12: Zuoxérion tng meavorntag va ouuPei aruxnua pe tov apibud twv
OTPOYWY TOU KIvNTHpAd, o O1a0PpOMES UE BPOXA KAl UE OMiXAn avrioToixa.
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0.994 0.999

=

=

I:-, ~
< He Bpoxn
E M€ OHIXAN
8 0.200

>

o

= 0.000

AtmréoTtaon amré To mp

Aiaypauua 5.15: Zuoxérion tng méavornrag va cuufei aruxnua ue TNV amooTacrn Tou
OXNMATOS ATTO TO TTPOTTOPEUOUEVO OXNUA, O OIAOPONES ME OMIXAN yIa AVIPES Kal yia
YUVAIKEG.

0.981 0.995

0.994 0.999

AmréoTaon amé 1o TpoTro

Aiaypauua 5.16: Zuoxérion tng méavornrag va cuuBei aruxnua pe TNV amooTacn Tou
OXHMATOC A0 TO TTPOITOPEUOUEVO OxnHa, o€ Siadpouéc ue Bpoxn, yia SIadpouES HE
uYwnAG KUKAOQOPIaKO @OpTo Kai yida S1a0pOuESC UE XAUNAO KUKAOPOPIAKO @OpTO.
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auNASGG KUKAO@OPIAKOG pOPTOG 0.939

UPnASGG KUKAOQPOPIOKOG POPTOG

ME OMiXAN 0.968

0.003 0.014

‘ 0102
T T V.1V L T T T T

ole07 02/ 300 400 500 600 700
AréoTaON ATTO TO TTPOTTOPEUOHEVO OXNHA

Aiaypauua 5.17: Zuoxérion tng méavornrag va cuuBei aruxnua PE TNV amréoracn Tou
OXNMATOC ATTO TO TMPOTTOPEUOEVO OXNMUA, O SIA0PONES ME ouixAn, yia S1a8pouéS ue
uwnAG KUKAOQOPIaKO @OpTo Kal yid O1a0pOUESC UE XAUNAO KUKAOPOPIAKO @OpTO.

976 0.994 0.999

pe Bpoxn
odnyog TTou Tou apecel n odnyn

700
AmréoTaOoN ATrd TO TTPOTTOPEUOHEVO XN

Aiaypauua 5.18: Zuoxérion tng mlavornrag va cuuBei aruxnua Ue tTnv amwrooracn Tou
OXNMATOC AITO TO TTPOTTOPEUOUEVO OxnMa, o S1adpoués ue Bpoxn, yia odnyoug mou
ToUGC apéael n odynon kai odnyoug mou O&v Toug apéasi n odnynon.
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Aiaypauua 5.19: Zuoxérion tng mlavornTag va cuuBei aruxnua Ue Tnv amoéoracn Tou
OXHMATOC A0 TO TTPOITOPEUOUEVO OxnHa, o€ Siadpouéc ue Bpoxn, yia odnyoug mou
TOoUGC apéoel n odnynon kai odnyoug mou d&v Toug apéosl n odnynon.

A6 T1a Tapatdvw dlaypduuata  euaiodnoiag TTPOKUTITOUV Ta  €ENG  YEVIKA
ouuTtrEpAouaTa:

. O1 odnyoi epgavicav peyaAutepn TOAVOTNTA VO TOUG CUMBEI aTuXnua O€
O100pOUEG HE BpoxA attd OTI o€ DIAOPONES PE TNV OWiXAN. H mBavoTnTa Kal 0TI dU0
TTEPITITWOEIG AQUEAVETAI PE TNV AUENON TOU apIBPOU TWV OTPOPWY OTOV KIVITAPA TOU
OXNMOTOG.

. H mbavétnta va cupfei atuxnua etmiong auéavetal o€ uwnAd KUKAOQPOPIOKO
POpTO, €iTE O0€ BpoxN, €iTE OE OMiXAN.

. Otav oTtov 0dnyd apécel n odriynon, n mblavoTnTa va cuuBei atuxnua eivai

MIKPOTEPN, O€ OXEON ME TNV TTEPITITWON TTOU 0ToVv 0dNyo dev apéoel n odrynon, €ite
o€ Bpoxn, €ite o€ opixAn.
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KE®AAAIO 6

6. ZYMINEPAZMATA

6.1 ZYNOWH AINOTEAEZMATQN

AvTiKeEigeEvo TNG TTapoucag OITTAWUATIKAG €pyaoiag atroteAei n digpedvnon 1TnG
EMIPPONG TWV KAIPIKWY CUVONKWY OTN CUMTTEPIPOPA KAl TRV ACQPAAEIA VEWV
odnywyv o€ aoTIKEG 000UG LE TN XPRON TTPOCOUOIWTH 08ynong.

Na TN oUAAOYR TWV ATTAPAITNTWY OTOIXEIWV TTpaypaTotroindnke Treipaua oe 40
véoug odnyoug oTov TrpooopolwT odriynong (Driving Simulator FPF) Tou
EpyacTtnpiou KukAogoplakAg TexvikAg Tou Topéa META@OPWY Kal ZUYKOIVWVIAKAG
YT1rodoung TnG 2X0ANG MoAiImkwy Mnxavikwv Tou EBvikou MetodBiou MNoAuTexveiou.
EmmAéov  oupttAnpwOnkav o1rd Toug 0dnyoug auToUG EPWTNUATOASYIO  TTOU
a@opoucav OTA XAPOKTNPIOTIKA TOUG.

ATIO TNV apXIKi avaAuon TTPoEKUWE O TTivakag 6.1 TTou arreikoviel Tnv TaxuTnTa,
TNV TTAEUPIKI) ATTOOTACN KOl TO ATUXAMATA O QOTIKO TTEPIBAAAOV yia SIAQOPETIKES
KAIPIKEG ouvOnKeg odrynong, KaAokaipia, BPoxr Kal OpixAn, Kal yia OlI0QOPETIKEG
KUKAOQOPIOKEG TUVONKES (UWNASGS Kal XaUNAGG OPTOG KUKAOPOPIAG).

XapnAog kukhodoprakog poptog | YPnAog kukAodopLakog ¢poptog
Aotk 060G ) ) ) ) ) )
KaAokatpia Bpoxn | OuixAn Kalokatpia | Bpoxn | OuixAn
TayUthta obryno
il nvnons 30,85 30,00 30,50 29,31 29,64 30,54
(km/h)
MAgupikn andotatn (m) 2,15 2,10 2,02 2,15 2,07 2,14
MNoocooTo aTUXNUATWY 0,13 0,23 0 0,15 0,08 0,40

TINAKAZ 6.1: Taxurnta, TAEUpIKN aQIrOOTACN KAl TTOCOOTO ATUXNMATWY OE AOTIKO yIia
TIC ouvlnkeS odnynons kalAokaipia, Bpoxn kai ouixAn, kai yia vwnAdé kai xaunAé
POpPTO KUKAOQOPpIAC.

2TN OUVEXEIQ EYIVE OTATIOTIKN ETTESEPYACIA TWV OTOIXEIWV KOBWGS Kal AVATITUEN
MOONUOTIKWY POVTEAWV O€ O,TI a@opd oTn uéon TaxutnTta odrynong Kal ToV PECO
XPOVO avTidpaong Kal HETA aTrd oeipd OOKINWY ETTIAEXBNKE n eQapuoyr TnNG ueboédou
NG AoyapiBuoKkavovikng TTaAivopounong. e 6,1 agopd otnv mlavoTnTa va cuupei
atuxnua, €mAEXONKe €apxns n AoyioTik avdAuon TroAivopounong. Agilel va
ava@epOei OTI, TTpAyUATOTTOINBNKAV TPEIG OTATIOTIKEG AVOAUCEIC, Mia yia TO PMOVTEAO
TTPoodIopIoPoU TNG PEONG TaxUTNTAg 0drynong, Mia yia 10 JoviéAo TTpoodIopIcoU
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TNG TTAEUPIKNG aTTd0TACNG TOU OXAMATOG KAl Wid yia TO JOVTEAO TTPOOdIOPICUOU TNG
mOAVOTNTAG VA CUMPBEI aTuxnua.

ATO Tn OTATIOTIKA avAAuon TPoEKUWav To TEAIKA MOAONMUATIKA HOVTEAO TTOU
QATTOTUTTWVOUV Tr OUOCXETION METAEU Twv eEeTAlOMEVWV  HETARBANTWYV KAl TWV
TTOPAYOVIWV TIOU TIG €TNPEAdouv. Emonuaivetal OTI, N OXETIKA ETTPPON Twv
aveCdpTnTwy MPETABANTWY KABE pOVvTEAOU OTNV avTioToiXn €gaptnuévn METARANTA
(Méon TOxUTNTA 00rYNnOoNG, TTAEUPIKY OTTOOTOON Kal atuxnua R Ox1 aruxnua),
TTPOCdIOPIOTNKE NECW TWV PEYEBWYV TNG EAACTIKOTNTOG KAl TNG WEUDOEAQOTIKOTNTAG.
H oxeTiki emippon XpnoIYOTTOINONKE yia TNV TTOCOTIKOTTIOINCON TNG ETTIPPONG TNG
KABe PETABANTAG &eXxwpIoTd, divoviag £T101 T duvaATOTATA OUYKPIONG METALU TWV
ETTIPPOWV TWV BIAPOPETIKWYV PETARBANTWYV TOU idlou PJoVTEAOU.

2TOV TTivakKa TToU OKOAOUBEi, TTapoucialeTal N OXETIKA ETTIPEON TWV AVEEAPTNTWV
METABANTWY OTa POVTEAQ TNG MEONG TaXUTNTAG, TNG TTAEUPIKAG ATTOOTACNSG KAl TNG
meavoTnTag va ouufei arixnua. Ze autov  TrepIAauBdAvovTal of  TIUEG TwV
OUVTEAEOTWY Pi KAl Ol TINEG TNG OXETIKAG ETMPPONS €i KAl € TwV avetapTnTwy
METABANTWY TWV MOVTEAWV.

Méon Tayutnta MAcupikn Andotaon MOavotnta ATuXAHaTOG

Aveaptnteg MetapAntég
Bi t ei e*i Bi t ei e* Bi| Wald

ei

e*i

Bpoxn -0,010f -1,659| -0,002 1 0,872| 4,084

0,646

3,329

OpiyAn -0,031] -1,757 -0,034 1 -1,738] 6,140

-0,690

-3,556)

XapnAdg kukhodopLakag
doprog -1,172| 6,397

0,194

Meon taxUthTa OXALOTOG -0,007| 3,541 0,146 -4,282

Andotaoch and to
T(POTLOPEVOMEVO OXNua 0,014| 2,841

0,445

2,296

Andotaon and thv e§Ld

. 0012| 2,643 0018  -7,453
oploypappi

ME - ;
005 apiBd; atpodioy 0002| 10777 o058 -24.27
Kwntipa 0,002| 3,843

2,031

10,469,

HAwia 0,020 3,079 0,007 -3,087 -0,066| -3,616 -0,705 20,734

®uho -0,024| -3,552|  -0,007 2,881 0,693] 2,675

-0,478

-2,466

08nywn epmnetpio 4-6 £Tn
(amd epwtnpatoddyio) -0,042| -2,162 -0,070 2,064

EprtAokn o€ atixnua pue
VAWEG Inpuég (amo -0,021| -2,868| -0,004 1,749
£PWTNHATOAGYLO)

Anoh 51
TOAALEN TG 00nYAGNS 0042 -4108 -0025 10574
(amo epwtnpatoldyLo) -1,145] 4,091

-0,420

-2,163

Meiwon g tayuthtag 0-20
XA\/wpa otn Bpoxn (ano -0,021| -2,689| -0,011 4,715
£PWTNHOTOAOYLO)

Mivakag 6.2: ZUyKeVTPWTIKOS MIVAKAS ATTOTEAEOUATWY TWV TPIWV UOVTEAWV

114



6.2 2YNOAIKA ZYMMNEPAZMATA

ATé 1a Ola@opa oTadla eKTTOvnOoNng TNG AIMAwMATIKAG Epyaciag Trpoékuyav
ATTOTEAEOUATA AUECO OUVOEDEUEVA E TO APXIKO EpWTNPA Kal OTOXO TNG Epyaciag.
2TO UTTOKEPAAQIO auTo, TTIXEIPEITAI va O0BEi atTédvTnon OTA CUVOAIKA EPWTAMATA TNG
€PEUVAG PE OUVOEDON TWV OTTOTEAEOUATWY TWV TTPONYOUHEVWY KEQOAaiwv. ‘ETol, Ta
YEVIKA CUMPTTEPAOHATA CUVOWYICoVTal OTTWG TTAPAKATW:

AlamoTwveTal 6T, n OAVOTNTA ATUXAMATOG Ot QOTIKEG 000UG €TTNPEACETAI
OnNUavTika atrd TIG KAIPIKEG ouvOnKeg odrynong. OTTwg TTPoEkuwe, n odRynon
Utré Bpoxn £xEl WG ATTOTEAECUA TNV Augnon TG mOavAoTNTAg va CUUBEi atuxnua.
To ammotéAeopa autd iocwg PTToPEl va €gnynBei, ecaitiag TNG oAIoBnpdTNTAG TOU
0d00TPWHATOG, APOU TO VEPO MEIWVEI TNV TPIR METAEU TWV €AACTIKWY KAl TOU
opduou. ‘ETol, n amouyr TOavou atuxnuatog kabiotatal 1Mo OUOKOAN. Ze
avtifeon, n odAynon umo OpiXAn, €x&l WG aTTOTEAECUA TNV MEIwon TNG
mOavoeTNTAG Va cupPei aruxnua. Or odnyoi Teivouv va gival o TTPOCEKTIKOI OTNV
odynon Me OWixAn, 10 otroio egnyeital Adyw TnG avac@daAsiag tmou TTlavov

ailoBdavovral, eEaITiag TG XapunARg opatdTNTAG.

Emiong, kai n OUPTTEPIPOPA TWV 0dNywv o0& aoTIKEG 0d0UG aiveTal OTl,
emnpedleTal aTrd TIG KAIPIKEG OUVOAKES 0dAynang. MNpokUuTrTel 611, N 0dRynon utroé
Bpoxn, £éx&l wg amoTéAeoua Tn pEiwon TnG péong TaxuTnTag odRynong. To
aTmmoTEAECOUO QUTO JTTOPEl va epunveudei amd 1O yeyovodg OTi, o odnyoi
EVOEXOUEVWG VA Eival TTIO avao@aAeic o€ PpoxepEéS ouvbnkeg odriynong, Ki auto
mlavov yiati Aaupdvouv uttown OT11, TO 00OCTPWHA Egival TTIO oAIcONPO Kai
uTTdpxel OUOKOAIa oOTO @pevapiopa. ‘ETol odnyouv TIPOCEKTIKOTEPA KAl ME

XAPNAOTEPEG TAXUTNTEG.

Mépav ammd Tnv TaXUTNTAa OOAYNONG, QAIVETAlI va €TTNEEAZETAI ATTO TIG KAIPIKEG
OUVOAKES Kal N atréoTaon atrd TV degId oploypappn, TTou KPaTd 0 0dnyog 10
OxnNMa. ZUyKeKpIhEvVa, ol odnyoi Teivouv va dlatnpeouv HIKPOTEPN attéoTacn atod
TNV Oe€Id oploypauur, 6tav odnyouv uttd opixAn. Adyw xaunAng opatdtnrag,

MTTOpEl va aioBdvovtal pyeyaAUuTepn avao@AAEia Kal yia va avTioTaBuioouv Tov
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moavo Kivduvo, atmopakpuvovtal ammd Tov déova tng odou, TTou atToTeAE TOavi

aiITia ouykpouong PeE Ta oXAMATA aTTd TO AVTIBETO pEUPA KUKAOPOPIOG.

O1 0dnyoi Tou Toug apécel n odynon, aToAauBAavouv T0 XPOVO TTOU TTEPVOUV
odnNywvTag Kal evOeEXOPEVWG dev PBiadovTal, akOun Kal UTtTO QUOUEVEIGC KAIPIKEG
ouvOnkes. ‘ETol @aivetalr 011 dev avamrtuooouV TO00 PEYAAEG TAXUTNTEG, OCO Ol
odnyoi 1ou dev Toug apéael n odrynon. MNa Tov idlo Adyo, mOavov cival Kal o
OUYKEVTPWHEVOI 0TAV 00NyNor, Kal yI' auTtd TTapaTtnpEital Jeiwon Tng moavoTnTag

ATUXAMATOG.

AKOuN ocupTtrepaiveTal 0TI, OI 0ONYOi PE PEYAAUTEPN NAIKIa TEivOuv va odnyouv He
MEYAAUTEPEG TaXUTNTEG O OXEON ME 0dnyous UIKPOTEPNGS NAIKIAG, UTTO OUVOAKES
Bpoxns. Ooo peyaAuTepn cival n nAIKia Tou odnyou, 1600 TBAvVOV PeyaAUTEPN
gival kal 0 odnylIkr Tou eutreipia. Opwg, odnyoi Pe TTEPICOOTEPA XPOVIQ EUTTEIPIAC
EXOUV KOAUTEPN ETTIYVWON TWV IKAVOTATWY TOUG YIA TO XEIPIOPO TOU OXAMATOG, O€
oxéon ME TO XPOVO avTidpaong, TNV atmmooTacn TeEdNONG Kal TIG duvaTtoTNTEG
TTPAYMATOTTOINONG EAIYUWY, YEYOVOC TTOU QAVTIKATOTITPI(eETal OTnV aufnon Tng

TaxUTNTAG TOUG.

Mapatnpendnke €tmmiong OTI 0 XOUNAO KUKAOQOPIOKO @OpTO, Ot OUVOAKES
odnAynong uté Bpoxn 1 uttd opixAn, PeEIwveTal n mOavoTnTa atuxAuaTog. Autd
MTTOpEl va epunveuBel ammd To yeyovog OTI 0 UWNAOGG KUKAOQOPIAKOS (POPTOG
onuioupyei éva epIBAAAOV 0dAyNONG TTIO TTEPITTAOKO PE au&nuéVEG DUOKOAIES Kal
TTEPICOOTEPES EUTTAOKEG OXNUATWY Kal yI' auTtd 0 0dNnNyog de PTTOPED va gival To idlo
OUYKEVTPWHEVOG KAl TTPOCEKTIKOG OE OXEON ME TIC OUVONKES XaunAou @oOpTou,

Exovtag €101 ueyaAuTeEPN TTIBAVOTNTA ATUXAMATOG.

O1 0dnyoi TTou dnAwvouv OTI £Xouv eUTTAGKE € aTUXNHA JE UAIKEG {nMIEG TEiVOuV
va odnyouv pe XapnAdtepn Taxutnta o€ ouvlnkes Bpoxng. Mbavév autd va Toug
EXEl emBapuvel Pe Ayxog, TTOU €pXETal va TTPOOTEBEl 0TV avac@AA&ia TTou rnon
pTTOpEl va  aicBdavovtal katd Ttnv odAynon e Ppoxn. Mpokeiyévou icwg va

ATTOQUYOUV OTO PEAAOV QVTIOTOIXEG KOTAOTAOCEIG, TEIVOUV va Eival TTIO OUVTNPNTIKOI
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KAl avatmTuooouV XOUNAOTEPEG TAXUTNTEG O€ OXEON ME QUTOUG TTOU Oev €XOUV

EUTTAQKEI TTOTE O€ ATUXNMA.

Ta oTATIOTIKA POVTEAO TTOU AvVATITUXBNKAV yIa TNV £TTEEEPYATIa TWV OTOIXEIWY O€
OTI agopd oTtnv MOaveTNTa va cupBei atuxnua, Tn PEon TaxuTnTa odriynong Kai
TNV améoTaon Tou OXAMOTOG ammd Tnv OefId oploypauurn, atrodeixdnkav
KATAAANAQ yIa TIC OUYKEKPIUEVEG QVAAUCEIG Kal TNV ETTITEUEN TWV OTOXWV TNG

ArmrAwpaTiKAG Epyaciag auTng.

TéNog, avagépetal OTI, uTtd TTPOUTTOBECEIS, MTTOPEl va KataoTei duvath n
yevikeuon Twv amoteAeopdrwy TnG AITAwMATIKAG autig Epyaciag, woTte va
XPNoIhoTToINBoUV Kal ot €TTOMEVEG OuvaPeic €peuveg. Oa Tpétrel BERaia va
TTPayMaTOTTOINBOUV 01  OTTaPAITNTEG TTPOCAPHOYEG, OCOV agopd OTo  00IKO
TEPIBAANOV, OTIC OUVONKES KUKAOQOPIOG Kal GAAO XapaKTNPIOTIKG TG 0dou Kai

TWV 0dNywV.

6.3 MPOTAZEIZ IN'A BEATIQZH THZ OAIKHZ AZ®AAEIAZ

2UPQWVA JE TA OTTOTEAECUATA KAl TA OUVOAIKA CUMTTEPAOUATA TTOU £€AXONKaAv KaTd
TNV ekTTOVNON TNG Epyaciag autng, emxeipeital n Tapdbeon Piag oelpdg TTPOTACEWY,
0l OTTOIEG EVOEXOMEVWG va GUNPBAAouv oTn BeATiwaon TnG diaxeipiong TNG KUKAopopiag
KaBwg Kal aTnv BeATiwaon Tou eTTITTEOOU OOIKAG AOPAAEING.

EkoTpareieg evnuépwong Twv odNywv yia TNV ETTIPPON TWV dIAQOPWY KAIPIKWV
ouvOnkwv oTnv odnyIK CUNTTEPIPOPA Kal Tnv O0OIKA ac@dAcia. ZxoAeia, Méoa
Madikng Evnuépwang kai GAAol apuddiol opeic kahouvtal va AaBouv dpdon, HE
OKOTTO TNV €uaicONTOTTOINCN TWV 0dNYWV Yia TNV {WTIKA onuacia TnG CWOTAGS Kal
KAatdAAnAa TTpoocappolOpevng OOIKNG OCUMTTEPIPOPAS OTIC EKAOTOTE  KAIPIKES

OUVONKEG.

Ekmraideuon OAwv Twv odnywv Kal €I8IKOTEPA TWV VEWV, YIa TN owoTh odnyikn
OUPTTEPIPOPA KATA TNV 0drynon UE OUOHEVEIG KAIPIKEG OUVOAKEG. ZUYKEKPIUEVQ, Ol
odnyoi Ba TrpEtel va ekTTaidevovTal yia OIAPOPETIKA odnyikA oOevapla, HME
OIOQOPETIKEG KAIPIKEG OUVONKES (Bpoxr, OMiXAN, KAAEC KalpiKEG OuvOAkeg). H
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EKTTAIOEUON QUTH PTTOPEI VO TTPAYUOTOTIOIEITAI €iTE O€ TTPAYUOTIKO TTEPIBAAAOV EiTE
ME Xprion TTpocopoiwTl 0drynong. Me Tov TpOTTO auTd, Ba KaAAIEPYEITAl CWOTH
Kal ao@aAng odnyikrp OuuTrEPIPOPA  avaloyn HME TIG €KAOTOTE OUVONRKEG.
Tautoxpova, gival ammapaiTATo va ETTICNUAIVOVTAl Ol ATTAPAITNTEG EVEPYEIEG KATA
TNV €KKivnon TnG odrnynong MHe OUOUEVEIC KAIPIKEG OUVONKES (EAEyXOG TNG
A€IToupyiag Twv UAAOKOBAPIOTWYV Kal QWTWVY TToPEIag, KATAAANAOG oXedlaouog TNG
ETTIKEIMEVNG BIAOPOMNG, EVNUEPWON YIA TA TTPOCPATA dEdOUEVA VIO TOV KAIPO KAl

TIG OOIKEG OUVONKEG).

ToKTIKN evNUEPWON PECW QUWTEIVWV TTIVAKIOWYV YIa TIG 0DIKEG KAl KUKAOQOPIAKES
OUVONAKEG, 1ID10ITEPA IO ATTPORBAETITA KAIPIKA @aivopeva (T1.X. Kartalyida) Kai
TTPOCBIOPICPOG TUXOV ETTIKIVOUVWY BE0EWV Kal 0BIKWYV TUNUatwy. Tautdxpova, Ba
ATAV XPNOIUO Ol AVAKOIVWOEIG AUTEG VA CUVODEUOVTAI PE 0ONYIEG YIa TNV 0dNYIKA
OUUTTEPIPOPA KATA TN OIAPKEID TWV OUOHPEVWV KOAIPIKWY QAIVOUEVWY, OTTWG N
MeEiwon TNG TaxuTnNTag A N TAPNON augnuévng ammdéoTacng atmod TO TTPOTTOPEUOUEVO
oxnua. H evnuépwaon auTtry JTTOPEI va ouvOUOOTEI JE QVTIOTOIXO PABIOPWVIKA KAl

TNAEOTITIKA BEATIQ.

6.4 MIPOTAZEIZ I'A NMEPAITEPQ EPEYNA

MNa N TepaItépw PEAETN TOU QVTIKEIMEVOU TNG TTapoucag AITAwpaTikng Epyaoiag,
evola@épov Ba TTapouaiale kai n dlepelivnon Twv BEPATWY TTOU aKOAOUBOoUV:

Evdlagépov Ba Trapoucialde kar n Tapatipnon Twv idlwv PETABANTWVY o€
MeyoAUTepo OSeiypa odnywv. Ocol 1TepIcodTEPOl 0ONYOi CUPMETEXOUV OTO

Treipapa, 1600 Mo AgIOTTIOTA ATTOTEAECUATA TTPOKUTITOUV Kal iowg auTd va £DIvE TN

duvaToTNTA AVATITUENG MOVTEAWY HE IO0XUPOTEPN ETTIPPON METAEU TWV PETABANTWV.

‘Eva TTEipaua PE OUMMETEXOVTEG OIAQPOPETIKWY NAIKIAKWY OHAdwWYV, iowg
KaBIoToUOE €QIKTH TNV £Caywyr] CUPTTEPACHATWY YIa TNV €TTIPPON TWV KAIPIKWV
OuUVONKWY OTN CUUTTEPIPOPA Kal TNV A0PAAEIa TOU OUVOAOU TwV 0dNywv Kai yid

TN OUYKPION TNG CUPTTEPIPOPAS AVAUETQ OTIG NAIKIOKEG OUADEG.
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e [a TepaITépw OTATIOTIKN avAAuon Kal egaywyr €mMITTAéOV YOVTEAWY, Ba @aivoTav
XPNoiun n €@apuoyn GAAwv peBOdWV OTATIOTIKAG avdAuong, o1 otroieg Oa

AVAKOUV O€ DIAQOPETIKI OIKOYEVEIQ ATTO TNV NoN €TMIAEyEioQ.

e Evdlagépouoa, TENOG, Ba ATav piIa €pguva avtioToixn TNG TTapouong, n oTroia Ba
TTpaypaToTtroindei utrd TnVv midpacn Kol AAAWV TTEPIBAAAOVTIKWY CUVONKWYV Yid
TTapddelyua uttd xi6vi, Kal o dAAa odikd TrepIBdAAovTa (autoKivnTddpouol,

OPEIVI TTEPIOXN, KATT).

119






KE®AAAIO 7

7. BIBAIOTPA®IA

e [kouokou A. (louhiog 2015) «H emmippor Twv SIA@NUICTIKWY TTIVAKiIdWV
OTN CUUTTEPIPOPA KOl TV AOQPAAEIN TWV 0dNYWV OTIG TTOA&Ig», EMI

o Xpioto@opou X. (louhiog 2012) «lpoocopoiwon TWV EMITTITWOEWV TWV
YPOATITWV MNVUMATWY OTNH OCUMTTEPIPOPA KAl OTNV OO@AAEIa VEWV
odnywyv o€ aoTIKA Kal ETTApXIOKK 086», EMI

e Boutoivd A. (Mdaptiog 2017) «ZUuyKpITIK ] avAAUON OCUUTTEPIPOPAS VEWV
odnywv o& OUVOAKEG KAVOVIKEG KOl TTPOCOMOIWONG OE OAOTIK 000»,
EMI

e Mapiog Nikag (OktwBpiog 2013) «H empponl TwWV SIAPNUICTIKWV
TIVAKIdOWY OTn OUMTTEPIPOPA KAl TNV OACQAAEId TWV odnywv OTIG
moAei1g», EMI

e  O®pavrleokdkng I.M., N'koAiag LK. (ABrva, 1994) «O81kA ac@dAgia», EMI

e Toaypng M. (Maptiog, 2014) «ZTATIOTIK ME T XPRON TOUu Trakétou IBM
SPSS 22», ZNUEIWCEIG

e ANoiCog A., TAati X. (OkTwRpPI0G, 2014) «ZNMEIWOCEIS YIA TO MABNpa €181KdA
Oéparta odooTpWHATWYY, EMI

e Andreas Riener 2010 “Simulating on the road behavior using a driving
simulator”, 3rd International Conference on Advances in Computer-Human
Interactions, ACHI 2010

o Kaptein et al. 1996 “Driving Simulator Validity: Some Considerations”

e Rosey et al. 2017 “Driver behaviour in fog is not only a question of
degraded visibility — A simulator study”, Safety Science

e Peng et al. 2017 “Assessing the impact of reduced visibility on traffic
crash risk using microscopic data and surrogate safety measures”,
Transportation Research Part C: Emerging Technologies

e Theofilatos and Yannis 2014 “A review of the effect of traffic and weather
characteristics on road safety”, Accident Analysis and Prevention

e Faouzi et al. 2010 “Effects of Adverse Weather on Traffic Crashes:
Systematic Review and Meta-Analysis”, SIRWEC 2010: 15th International
Road Weather Conference

120



Hazard 1988 “Risk of a road accident in rainy weather”, Rain
Ntua Road Safety Observatory, www.nrso.ntua.gr
U.S Department of Transportation, ops.fhwa.dot.gov

European Road Safety Observatory, ec.europa.eu/transport/road_safety

121


http://www.nrso.ntua.gr/

122



	1.ΕΙΣΑΓΩΓΗ
	1.1 ΓΕΝΙΚΗ ΑΝΑΣΚΟΠΗΣΗ
	1.2 ΣΤΟΧΟΣ ΔΙΠΛΩΜΑΤΙΚΗΣ ΕΡΓΑΣΙΑΣ
	1.3 ΜΕΘΟΔΟΛΟΓΙΑ
	1.4 ΔΟΜΗ ΤΗΣ ΔΙΠΛΩΜΑΤΙΚΗΣ ΕΡΓΑΣΙΑΣ

	2. ΒΙΒΛΙΟΓΡΑΦΙΚΗ ΑΝΑΣΚΟΠΗΣΗ
	2.1 ΓΕΝΙΚΑ
	2.2 ΣΥΝΑΦΕΙΣ ΕΡΕΥΝΕΣ
	2.3 ΣΥΝΟΨΗ

	3. ΘΕΩΡΗΤΙΚΟ ΥΠΟΒΑΘΡΟ
	3.1  ΕΙΣΑΓΩΓΗ
	3.2  ΒΑΣΙΚΕΣ ΕΝΝΟΙΕΣ ΤΗΣ ΣΤΑΤΙΣΤΙΚΗΣ
	3.3  ΣΥΣΧΕΤΙΣΗ ΜΕΤΑΒΛΗΤΩΝ – ΣΥΝΤΕΛΕΣΤΗΣ ΣΥΣΧΕΤΙΣΗΣ
	3.4  ΚΑΝΟΝΙΚΗ ΚΑΤΑΝΟΜΗ
	3.5  ΜΑΘΗΜΑΤΙΚΑ ΠΡΟΤΥΠΑ
	3.5.1  ΓΡΑΜΜΙΚΗ ΠΑΛΙΝΔΡΟΜΗΣΗ
	3.5.2  ΛΟΓΑΡΙΘΜΟΚΑΝΟΝΙΚΗ ΠΑΛΙΝΔΡΟΜΗΣΗ
	3.5.3  ΛΟΓΙΣΤΙΚΗ ΑΝΑΛΥΣΗ ΠΑΛΙΝΔΡΟΜΗΣΗΣ
	3.5.4  ΕΚΤΙΜΗΣΗ ΤΩΝ ΠΑΡΑΜΕΤΡΩΝ

	3.6  ΔΙΑΔΙΚΑΣΙΑ ΑΝΑΠΤΥΞΗΣ ΚΑΙ ΚΡΙΤΗΡΙΑ ΑΠΟΔΟΧΗΣ ΜΟΝΤΕΛΟΥ
	3.7  ΛΕΙΤΟΥΡΓΙΑ ΤΟΥ ΕΙΔΙΚΟΥ ΣΤΑΤΙΣΤΙΚΟΥ ΛΟΓΙΣΜΙΚΟΥ

	4. ΣΥΛΛΟΓΗ ΚΑΙ ΕΠΕΞΕΡΓΑΣΙΑ ΣΤΟΙΧΕΙΩΝ
	4.1 ΕΙΣΑΓΩΓΗ
	4.2 ΤΟ ΠΕΙΡΑΜΑ ΣΤΟΝ ΠΡΟΣΟΜΟΙΩΤΗ
	4.2.1  ΣΤΟΧΟΣ ΤΟΥ ΠΕΙΡΑΜΑΤΟΣ
	4.2.2  ΣΥΜΜΕΤΕΧΟΝΤΕΣ
	4.2.3 Ο ΠΡΟΣΟΜΟΙΩΤΗΣ
	4.2.4 ΕΠΙΛΟΓΗ ΣΕΝΑΡΙΩΝ ΟΔΗΓΗΣΗΣ

	4.3 ΕΠΕΞΕΡΓΑΣΙΑ ΣΤΟΙΧΕΙΩΝ
	4.3.1  ΕΠΕΞΕΡΓΑΣΙΑ ΕΡΩΤΗΜΑΤΟΛΟΓΙΩΝ
	4.3.2  ΕΠΕΞΕΡΓΑΣΙΑ ΜΕΤΡΗΣΕΩΝ ΠΡΟΣΟΜΟΙΩΤΗ
	4.3.2.1 ΕΙΣΑΓΩΓΗ ΤΩΝ ΣΤΟΙΧΕΙΩΝ ΣΤΟ EXCEL
	4.3.2.2 ΕΠΕΞΕΡΓΑΣΙΑ ΔΕΔΟΜΕΝΩΝ ΜΕ VISUAL BASIC
	4.3.2.3 ΔΗΜΙΟΥΡΓΙΑ ΒΑΣΗΣ ΔΕΔΟΜΕΝΩΝ ΜΕΤΡΗΣΕΩΝ ΠΡΟΣΟΜΟΙΩΤΗ


	4.4 ΤΕΛΙΚΗ ΒΑΣΗ ΔΕΔΟΜΕΝΩΝ
	4.5 ΠΕΡΙΓΡΑΦΙΚΑ ΧΑΡΑΚΤΗΡΙΣΤΙΚΑ ΔΕΙΓΜΑΤΟΣ
	4.6 ΕΙΣΑΓΩΓΗ ΤΩΝ ΔΕΔΟΜΕΝΩΝ ΣΤΟ ΕΙΔΙΚΟ ΛΟΓΙΣΜΙΚΟ ΣΤΑΤΙΣΤΙΚΗΣ ΑΝΑΛΥΣΗΣ

	5. ΕΦΑΡΜΟΓΗ ΜΕΘΟΔΟΛΟΓΙΑΣ – ΑΠΟΤΕΛΕΣΜΑΤΑ
	5.1 ΓΕΝΙΚΑ
	5.2 ΑΝΑΠΤΥΞΗ ΚΑΙ ΕΦΑΡΜΟΓΗ ΜΑΘΗΜΑΤΙΚΟΥ ΜΟΝΤΕΛΟΥ ΓΙΑ ΤΗΝ ΠΛΕΥΡΙΚΗ ΑΠΟΣΤΑΣΗ ΤΟΥ ΟΧΗΜΑΤΟΣ ΑΠΟ ΤΗ ΔΕΞΙΑ ΟΡΙΟΓΡΑΜΜΗ
	5.2.1 ΔΕΔΟΜΕΝΑ ΕΙΣΟΔΟΥ- ΚΑΘΟΡΙΣΜΟΣ ΜΕΤΑΒΛΗΤΩΝ
	5.2.2 ΠΕΡΙΓΡΑΦΙΚΗ ΣΤΑΤΙΣΤΙΚΗ
	5.2.3 ΣΥΣΧΕΤΙΣΗ ΜΕΤΑΒΛΗΤΩΝ
	5.2.4 ΕΠΙΛΟΓΗ ΤΗΣ ΜΕΘΟΔΟΥ ΠΑΛΙΝΔΡΟΜΗΣΗΣ
	5.2.5 ΓΡΑΜΜΙΚΗ ΠΑΛΙΝΔΡΟΜΗΣΗ
	5.2.6  ΛΟΓΑΡΙΘΜΟΚΑΝΟΝΙΚΗ ΠΑΛΙΝΔΡΟΜΗΣΗ
	5.2.7  ΠΕΡΙΓΡΑΦΗ ΑΠΟΤΕΛΕΣΜΑΤΩΝ ΤΟΥ ΜΟΝΤΕΛΟΥ
	5.2.8 ΣΧΕΤΙΚΗ ΕΠΙΡΡΟΗ ΤΩΝ ΜΕΤΑΒΛΗΤΩΝ
	5.2.9  ΑΝΑΛΥΣΗ ΕΥΑΙΣΘΗΣΙΑΣ

	5.3 ΑΝΑΠΤΥΞΗ ΚΑΙ ΕΦΑΡΜΟΓΗ ΜΑΘΗΜΑΤΙΚΟΥ ΜΟΝΤΕΛΟΥ ΓΙΑ ΤΗ ΜΕΣΗ ΤΑΧΥΤΗΤΑ ΟΔΗΓΗΣΗΣ
	5.3.1  ΔΕΔΟΜΕΝΑ ΕΙΣΟΔΟΥ ΚΑΘΟΡΙΣΜΟΣ ΜΕΤΑΒΛΗΤΩΝ
	5.3.2  ΠΕΡΙΓΡΑΦΙΚΗ ΣΤΑΤΙΣΤΙΚΗ
	5.3.3  ΣΥΣΧΕΤΙΣΗ ΜΕΤΑΒΛΗΤΩΝ
	5.3.4  ΕΠΙΛΟΓΗ ΤΗΣ ΜΕΘΟΔΟΥ ΠΑΛΙΝΔΡΟΜΗΣΗΣ
	5.3.5 ΓΡΑΜΜΙΚΗ ΠΑΛΙΝΔΡΟΜΗΣΗ
	5.3.6  ΛΟΓΑΡΙΘΜΟΚΑΝΟΝΙΚΗ ΠΑΛΙΝΔΡΟΜΗΣΗ
	5.3.7  ΠΕΡΙΓΡΑΦΗ ΑΠΟΤΕΛΕΣΜΑΤΩΝ ΤΟΥ ΜΟΝΤΕΛΟΥ
	5.3.8 ΣΧΕΤΙΚΗ ΕΠΙΡΡΟΗ ΤΩΝ ΜΕΤΑΒΛΗΤΩΝ

	5.4 ΑΝΑΠΤΥΞΗ ΚΑΙ ΕΦΑΡΜΟΓΗ ΜΑΘΗΜΑΤΙΚΩΝ ΜΟΝΤΕΛΩΝ ΑΤΥΧΗΜΑΤΟΣ ΣΕ ΑΠΡΟΟΠΤΟ ΣΥΜΒΑΝ
	5.4.1  ΔΕΔΟΜΕΝΑ ΕΙΣΟΔΟΥ- ΚΑΘΟΡΙΣΜΟΣ ΜΕΤΑΒΛΗΤΩΝ
	5.4.2  ΛΟΓΙΣΤΙΚΗ ΑΝΑΛΥΣΗ ΠΑΛΙΝΔΡΟΜΗΣΗΣ
	5.4.3 ΣΥΣΧΕΤΙΣΗ ΜΕΤΑΒΛΗΤΩΝ
	5.4.4 ΑΠΟΤΕΛΕΣΜΑΤΑ ΜΟΝΤΕΛΟΥ ΛΟΓΙΣΤΙΚΗΣ ΠΑΛΙΝΔΡΟΜΗΣΗΣ
	5.4.5 ΠΕΡΙΓΡΑΦΗ ΑΠΟΤΕΛΕΣΜΑΤΩΝ
	5.4.6 ΣΧΕΤΙΚΗ ΕΠΙΡΡΟΗ ΤΩΝ ΜΕΤΑΒΛΗΤΩΝ
	5.4.7 ΑΝΑΛΥΣΗ ΕΥΑΙΣΘΗΣΙΑΣ


	6. ΣΥΜΠΕΡΑΣΜΑΤΑ
	6.1 ΣΥΝΟΨΗ ΑΠΟΤΕΛΕΣΜΑΤΩΝ
	6.2 ΣΥΝΟΛΙΚΑ ΣΥΜΠΕΡΑΣΜΑΤΑ
	6.3 ΠΡΟΤΑΣΕΙΣ ΓΙΑ ΒΕΛΤΙΩΣΗ ΤΗΣ ΟΔΙΚΗΣ ΑΣΦΑΛΕΙΑΣ
	6.4 ΠΡΟΤΑΣΕΙΣ ΓΙΑ ΠΕΡΑΙΤΕΡΩ ΕΡΕΥΝΑ

	7. ΒΙΒΛΙΟΓΡΑΦΙΑ
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page

