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2YNOWH

210X0G NG Trapoucag AmAwpatikAg Epyaciag eival va diepeuvnbei N HOKPOOKOTTIKA
OUOXETION TWV OBIKWYV ATUXNMATWY KAl TWV KAIPIKWY ouvenkwy o€ EupwTraikég TTOAEIG.
lMNa Tov oKOTTO autd avatrTuxonke pia Baon dedopévwy TTou TTEPIEAGUBavE yia KABE TTOAN
Ta OTOIKEIQ yia TNV péon pnviaia Bgpuokpacia Kal BPoxOTTwaon, KAabwg Kal ToV Pnviaio
apIBPO aTuxnUATWV TNV XPOVIKN TTEPiIodo 1991-2017. O1 TTOAEIC aUTEG XwpioTnkav o€ dUO
opddeg TTou TTEPIAapBAvouy TIG BOPEIES Kal TIG VOTIEG avTioTolxXa. AvatrtuxOnkav pappika
MikTd Movtéha TOOO yia TO OUVOAO Twv €TWV, 600 KAl YO TA ETTINEPOUG XPOVIKA
diaothpara 1991-2005 kar 2006-2017, evOEIKTIKA TTPIV KAl PETA TNV EVTATIKOTTOINON TNG
KAIMaTIKAG aAAayng. ETriong avammtuxonke €va akOua POVTEAO TTOU CUOCXETICEI TO KaTd
ke@aAnv A.E.MM. Twv TTapatrdvw Xwpwv JE TNV BepUokpaaia Kal Ta 0dIKA atuxnuarta. Ao
TNV €QAPPOYH TWV HOBNUATIKWY POVTEAWV TTPOEKUYE TTWG N augnon TG BPoxOTTwaong Kal
TNG Beppokpaciag emdOpA BETIKA OTNV augnon Twv atuxnudtwy. MNa TG VOTIEG TTOAEIG
TIPOEKUYE OTI N ETTIOPACN TOUG OTA OOIKA ATUXNUATA Eival JEYOAUTEPN O€ OXEON ME TIG
BOpeleg TTOAEIC. ZXETIKA PE T ATTOTEAEOUATA OTTO TA ETTINEPOUG XPOVIKA SIACTHPATA, Yid
TNV BPOXOTITWON TTPOEKUWYE PEIWON TNG ETTIOPACNG TOUG OTA aTUXAUaATa o€ BABog xpovou,
WOoTOOO0 N CUOXETION TOUG ouvexiCel va gival BeTIKr. ETTiTAéov, n augnon Tng Bepuokpaaciag
AOYW TNG KAIMOTIKAG aAAayng odnyei oTnv augnon Twv O0OIKWV ATUXNMATWY Kal TEAIKWG
emMPBpaduvel TN BeATiwon TNG 0dIKNGS ac@AAgiag.

NECEIC-KAE101G: Bepuokpaaia, BpoxotTTwaon, odika atuxiuata, Mpauuikd Mikté MovTéAo,
XPOVIKG dlaoThuaTa



LONG-TERM ASSOCIATION OF ROAD ACCIDENTS AND WEATHER
CONDITIONS IN EUROPEAN CITIES

Thanasko Areti

Supervisor: George Yannis, Professor, NTUA

ABSTRACT

The objective of this Diploma Thesis is to investigate the long-term correlation between
road accidents and weather conditions in European cities. On that purpose, a database
containing average monthly temperature and precipitation data for every city - as well as
the monthly number of road accidents for the period 1991-2017 was developed. The
cities were divided into two groups: southern and northern cities. Linear Mixed Models
were developed for the total time period, as well as for the periods of 1991-2005 and
2006-2017, indicatively before and after intensification of climate change. Moreover,
another model correlating the GDP per capita with temperature and road accidents was
developed. The application of the models concluded that increase of precipitation and
temperature results at increase of road accidents. For the group of south cities, the
impact of weather conditions in road accidents is found more severe. For each time
period, the rain has a negative impact on accidents, although their correlation is positive.
Furthermore, temperature increase due to climate change slows down the improvement
of road safety.

Key-words: weather conditions, precipitation, road accidents, Linear Mixed Model, time
periods



NEPIAHWH

2T0X0G TNnG Tapoucag AmTAwpaTikig Epyaciog eivar va  digpeuvnBei
HOKPOOKOTTIKA N CUOXETION TWV OBIKWYV ATUXNHATWY KOl TWV KAIPIKWYV
ouvlnkwyv og EupwTraikég TTOAEIG e TN XPAON OTATIOTIKWY PHOVTEAWV.

Metd Tov  KoBopiopd Tou  ETMIOIWKOPEVOU  OTOXOU, aKOAoUuBnoe n
BiIBAIoypa@Iky avalATNON EPEUVWYV OUVAPWY HE TO QVTIKEIUEVO TNG
TTapoucag AmTAwpaTiknG Epyaciag oe xwpeg TG Eupwtraikig ‘Evwong, aAAd
KAl TTAYKOOMiWG, KaBwg Kal Twv dIOBECINWY OTOIKEIWY TTOU ATAV aTTapaitnTa
yIQ T OUYKEKPIPEVN BIEPEUVNON.

2Tn ouvéxela akoAouBnoe n ouAAoyRll Twv ATTAPAITNTWY YIa TNV £pyacia
oToIXEiwv atrd Baocelg dedouévwy didpopwy opyaviopwy, oTTwg 10 CARE,
NOAA, KNMI Climate Explorer kai EUROSTAT Kal avatmTuxOnke n OXETIKA
Bdaon 6edouévwy. Ta oToixeia TTou CUAAEXONKav TTepieAduBavav Tov apiBuod
atuxnuaTwyv o€ pnviaia Bacn, TNV Péon unviaia BPoxOTITwaon Kal TNV JEon
MNnviaia Bepuokpacia yia Tig e¢eTalopeveg TTOAEIC atmod 1o 1991 £wg 10 2017.
Emiong, OUAAéXBnkav Kal OToIXEid TTOU a@OpPOUV OTO KATA KEPAARV
Akabdpioto Eyxwpio lMpoiév (A.E.M.) avda tpiunva yia ta €étn 1995-2017 yia
TIG TTOAEIC TNG EupwtTaikng ‘Evwong TTou €¢eTGOTNKAV.

Tn ouAloyn Twv dedopévwv akoAouBnoe n KAaTGAANAn eTTeCepyaoia TOUg
TTPOKEINEVOU va ETTIAEYEI N KATAAANAN peBodoAoyia yia va TTpayuaToTToinbei n
gloaywyn Toug oTo €I0IKG OTaTIOTIKO AOYIOMIKO. Na Tnv oTaTIOTIKA avAAuon
Xpnoiyotroinbnke 10 Mpapuikd MIKTé MovTéAo Kal avatrTuxOnkav ocuvoAikd
TECOEPA OTATIOTIKA MOVTEAA. ZTA TPiO OTATIOTIKA POVTEAQ CUOXETICETAI N
BpoxoTITWwon, N BepuUoKpaaia Kal Ta 0dIKA ATUXAHUATA YIa TO XPOVIKO didoTnua
1991-2017 aAAG kai yia Ta emuépoug diaoTtripata 1991-2005 kar 2006-2017,
EVOEIKTIKA TTPIV KOl META TNV EVTATIKOTTOINON TNG KAIMATIKAG aAAayng. H
e€apTnuévn PETABANTA TTOU XPNOIYOTTOINONKE €ival 0 AoydpIBuog Twv 0dIKWV
ATUXNMATWY Kal WG aveEapTnTEG N PPOXOTITWON Kal N Beppokpacia. Evwy oTo
TETOPTO OTATIOTIKO MOVTEAO TTOU QVATITUXBNKE OUCXETICETAI N MEiwon TOU
A.E.T1. pe tTnVv augnon TG Bepuokpaciag kai Tn METABOAN Twv 0OIKWV
ATUXNMATWV.

Mpétrel va emonuavoei 611 n diadikacia avamTuéng Twv POVTEAWV TOOO yIa TO
oUVOAO TWV Kpatwyv 600 Kal yia KABe oudda LexwploTd, £yive PETA aQTTO
APKETEG OOKIPEG YIa OId@OopPoUC ouvOUAOHUOUG avetApTNTWY METARANTWV.
2TOV TTivaka TTou akoAouBei TTapaTtifevial Ta ammoTeAéopATA TWV TEAIKWV
MOVTEAWV.



BPOXOMTQEZH - OEPMOKPALIA

Xpoviko Aidornpa 1991-2017 | Xpoviko Midomnpa 19912008 | Xpoviké Midotnua 2006-2017
Parameter Estimate) t | Sig. | e |Estimate) t | Sig. | e* |Estimate] t | Sig. | ¢
Intercept 1083 | 14526 | 0,000 1.346 | 15,670 | 0,000 0,765 | 6,678 | 0,000
GROUP_, 2007 | 14.373| 0,000 2161 | 13,075 | 0,000 1,806 | 8,048 | 0,000
Bpoyémwan 0053 | 5190 | 0000 [1,00{ 0,063 | 5446 | 0,000 |1,00( 0,065 | 4,016 | 0,000 | 1,00
Oepyokpacia 0008 | 5531 | 0000 [345( 0,008 | 4765 | 0,000 {290 0,008 | 3,746 | 0,000 | 282
GROUP. *(Bpoyommwan) | 046 | -2.824 | 0,005 0,080 | 4,400 | 0,000 0,045 | -1656| 0,098
GROUP.; *(epuokpania)] 0,007 | -3,003 | 0,003 0,007 | -2476 | 0,013 0,005 | 1297

A.E.. - GEPMOKPAZIA
Xpovikd AigoTnpa 1995-2017
Parameter Estimate| t Sig.
Intercept
GROUP_ 9,070 |-2560| 0,011
Meiwon AE T -1,103 | -1693| 0,01
Autnon Geppokpaciac| 0725 | 1679 | 0,093

2UYKEVTPWTIKOS llivakag povréAwv

Ao Ta diIagopa oTadia ekrévnong TnNG AmmAwpartikng Epyaciag Tpoékuyav
atmmoTeAéopaTa dpeca ouvdedeUEVa UE TOV KUPIO OTOXO TTOU Eixe TEOEI apxIKA.
Ta onuUAvTIKOTEPA CUUTTEPACUATA TTOU TTPOKUTITOUV Eival Ta ENG:

/7
L X4

K/

AlommioTwBnke 611 oTIc  EupwTtraikée TOAEIC n adgnon TG
Oeppokpaciag (TAVG) ocuoxeTifetal OeTIKG pe TRV avinon Tou
apiBuoU Twv OJIKWV aTuXnMATwyV. To yeyovog autd egnyeital
EVOEXOMEVWG aTTO TNV KUKAOQOPIO TwV XPNOTWV TG 000U TTou
augavetal OTav Ol KaIPIKEG OUVOAKEC €ival KOAAEC. ZUPQWVA HPE TN
BiIBAIOypagia, 0€ QUTEG TIC TTEPITITWOEIC aufdvovTal €TTiONG Kal Ol
TaXUTNTEG, ME OTTOTEAECUA VO  ONUEIWVOVTAl TTEPIOCOOTEPEG KAl
ooBapdTEPEG OUYKPOUUTEIG.

Mpoékuye, emiong, 6T aldfnon TNG PBPOXOTTTWONG OCUCXETI(eTAl
0eTIkG pe TRV augnon Tou apIBuOU TWV OJIKWV ATUXNHATWYV.
levikd, n Bpoxrn odnyei ouxva o€ pegiwan Tou KUKAOPOPIOKOU (pOPTOU,




X/

K/

woT600, TO TAABOG TwV O0dIKWV OTUXNUATWVY augdvetalr OIOTI T
OXNUATa TTOU TEAIKA KUKAOQOPOUV €ival EVOEXOUEVWG TTIO ETTIPPETTH OTO
va eUTTAaKOUV O0€ atuxnua (AOyw TnG HEIWMEVNG TTPOOYUONG TWV
EAAOTIKWYV PE TO 00OCTPWUA, TNG KAKAG OPATOTNTAG, KATT.).

2T0 XpPOVIK6 didotnua 1991-2005 Traparnpeital PEYaAUTEPN
EmIppon TNG BPOoXOTTTWONG Ot OXEON ME TNV TTEPiodo 2006-2017.
MBavnA aitia €ival n e€ENIEN TNG TEXVOAOYIag oTa oxAMATA TTOU 0dNYEi
oe PBeATiwon Tng TEdNONG ot uypd 0000TpwHaA. Opoiwg Kalr oTnv
TEPITITWON TNG OEPPOKPATIOG TTAPATNPEITAI TTAPOUOIA CUUTTEPIPOPA,
yeyovog TTou TTOavwe OQeEiAETal OTn OuveXICOuevn PeATiwon NG
TTadEiag Twv 0dnNywv o€ BEuata 0dIKAG ACPAAEING.

H emppon Tng Bepuokpaciag, oe oxéon e TN BPOXOTITWON, YIO TO
Xpoviké didotnua 1991-2017 cival peyoAuTepn OTTd TIG QAVTIOTOIXES
ETMPPOEG TTOU avagépovtal oTa dlaothpara 1991-2005 kar 2006-
2017.EmmimmAéov, atmé Tn OoUyKpIon METASU Twv diaoTnudtwy 1991-
2005 ka1 2006-2017 (TrpIv Kal METG TNV KAIMOTIKA aAAayr) TTapaTtnpeital
OTI OTO TTPWTO UTTAPXEI MEYAAUTEPN ETTIPPON BepuUoOKpaTiag EvavTl TNG
BpoxoTTwong.

O1rwg Tpoékuye atmmd Tn OUVOAIKA avAAuon TwV ATTOTEAECHATWY, N
augnon tng Bepuokpaciag Abyw tng KAIHATIKAG aAAayng odnyei o€
emiBpdaduvon Tng BeATiwoNg TNG 0SIKAG ACPAAEING.

Ta aotmoteAéopata  TNG OUYKEKPINEVNG  €peuvag Ba  TTpétrel  va
XpnolgotrolouvTal  Pe  1I0IAITEPN  TTPOCOXN KAl UTTO  QUOTNPEG
TTPoUTTO0E0¢EIC OE MIKPOTEPN KAIUaKa. AUTO, DIOTI DINQPOPETIKEG TTOAEIG
(A kar xwpeg) ep@avitouv dIOPOPETIKA KAIMATOAOYIKA XAPAKTNPIOTIKA
OTTwWG Bepuokpacieg, UWn PPOXOTTTWONG KATT. KOBWG Kal Ol XPAOTES
NG 000U UTTOPEI VA ePPaviICouV dIAPOPETIKI) CUUTTEPIPOPA, TOOO OTNV
QVTIMETWTTION TNG OOIKAG QO@AAEIag OCO KAl ava@opika HE TIG
avTIOPACEIS TOUG OTIC DIAPOPEG METEWPOAOYIKEG OUVONKES (TT.X. TTIO
e€oIKEIwWPEVOI o1 odnyoi Twv Boépeiwv TTEPIOXWY 0TV 0dAYynNon utrd
Kakokaipia, KATT).

Emonuaivetal 611 TO YPAMMIKO MIKTO HOVTEAO atroTeAEi KATAAANAN
MEBODO yIa TN CUOXETION TWV ATUXNMATWY ME TIC KAIPIKEG OUVONKEG
(Bpoxomtwon kair Bgpuokpacia). Autd 1oxuel dedoupévou OTI TA
MOONUATIKA TTPOTUTTA, TTOU TTPOEKUYAV HUE XPrHon TN MEBGdoU auTrc,
BewpouvTal agIoTIoTa Kal Ta €€ayOuEVA CUUTTEPACHATA QaiveTal va
givar olUpewva pe Ta ammoTeAéopaTta NG O1EBvouc BiBAloypagiac.
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1. EIZArQrH
1.1 TENIKH ANAZKOINHZH

2TIG OUYXPOVEG KOIVWVIEG, N HETAPOPA OTTOTEAEI AvATTOOTTOOTO KOPUATI TNG
{wNig Twv avBpwTttwy. H ammdtoun TexvoAoyiki avamtugn katd tov 20° aiwva
KAl N OIKOVOMIKN EUMAPEIA TwV TTPONYOUUEVWY £TWV, O oUVOUAOUO HE Tn
paydaia €¢EAIEN Tou autokiviTou Ta TeAsuTaia 30 Xpovia €XOuv OUVTEAEOEI
oTnv KAatakopuen augnon Tou OcikTn 1BlIokTNoiag [.X. oxnudtwy, TTOU
onuiolpynoe Mia  TTPWTOPAVI) QUENoN Twv OJIKWV METAPOPWYV. To
avapiBoAa peydAo OQeAOG QUTAG TNG TEXVOAOYIKNG €CEAIENG YIa TOV AVOPWTTO
ME TN XPAoN TWV OXNUATWYV OTN Cwr) TOU ETTIPEPEI KAl TO 0dUVNPOTEPO TiNua
yIa TOV i010 HEOW TWV 0DIKWYV ATUXNMATWV.

Ta odIka artuxfnuara €xouv TEPAOTIO KOIVWVIKO Kal OIKOVOUIKO KOOTOG,
YEYOVOG TTOU KOBIOTA TTPOTEPAIOTNTA VIO KABE XWPQ TOV TTEPIOPICHO TOUG.
2TNV QVTIMETWTTION TOU TTPORAANATOS auToU TO ETTIOTNUOVIKG TTEdI0 TNG OOIKAG
QOQAAEIOG, TO OTI0I0O CUVEXWG AVOTITUCOETAI, OTOXEUEl OTN MEIWON TOU
Kivduvou Bavdtou ) cofapol TPAUUATIOWOU Yia TOUG XPHOTEG €vOG OOIKOU
OIKTUOU. AGYW TOU TEPACTIOU KOIVWVIKOU KAl OIKOVOUIKOU KOOTOUG TwV 0BIKWYV
ATUXNMUATWY, oI £TTIOOO0EIS OOIKAG AOPAAEIAG ATTOTEAOUV KPIOINO QAVTIKEINEVO
MEAETNG TTAYKOOMIWG.

KaBe xpdévo xdvouv tn Jwn TOoug Ot 0dIKA aTtuxfupara trepitrou 1,35
EKATOUMUpPIO AVvOpwTTOl, EVW TpaupaTifovTal 50 ekaroppupia aropa. Ol
TPOUUATIOWOI aTTd TPOXAia aTuxuATa ATTOTEAOUV TNV KUpIa aitia BavaTou yia
TOUG VEéoug NAIKiag peTagu 15 kai 29 xpovwyv. ETTiong ol TpauuaTiopoi o€ 0dIKdA
aTuxnpaTa kooTi(ouv oTa KpdTn Trepitrou 3% Tou A.E.M.. (WHO, 2018).

Av Kal Ta TeAeuTaia xpovia TTapATNEEITAl ONUAVTIKA BeATiwon ot BEuarta
00IKNG ao@AAeiag, ouykekpipéva, kata tnv Trepiodo 2001-2017 o1 BAvaTol
Aoyw Tpoxaiwv peiwdnkav katd 57,5%, woTtd00 N HEIWON AUTH TTAPAPEVEI
otabepry. To 2017, o1 Xwpeg Me TNV uywnAoTepn BaBuoAoyia otnv odIKA
ac@daAsia ATav n 2oundia, n Bpetavia kal o1 KAtw Xwpeg, VW Ol XWPES UE TN
XeIpoTePN BabuoAoyia Atav n Poupavia, n BouAyapia kal n Kpoaria.

Oocov agopd otnv EANGOa, n emidoon TnG oe Béparta 0dIKAG ao@AAEIag
onueiwoe eviutrwolakr BeAtiwon ammd 1o 2010, Tpokerral yia peiwon 41%,
woTOC0 0 aPIBPOS Twv Buudtwyv ammd Tpoxaia aTtuxnuatra otnv EAAGSa
TTapapével TTOAU uwnAdTEPOG aTTO TOV EUPWTTAIKG YEoo 6po: 69 BavdToug avd
EKATOMMUPIO KATOIKWY. ZNUAVTIKA €ival Kal TO OTATIOTIKA OTOIXEia TTOU
dlartibevral kar avagépovTtal oTo €id0g Tou 0dIKOU dIKTUOU, HOVO TO 8% Twv
TPOXQiwV ATUXNMATWY OnUEIWBNKE O€ auTokivnTodpououg, 10 55% oO¢
QYPOTIKOUG dpOUOoUG Kal TO 37% O€ AOTIKEG TTEPIOXEG. ZXETIKA ME TIG NAIKIEG
Twv odnywyv, oxeddv 10 14% Twv avOPWTTWVY TIOU OKOTWONKAV OTOUG

[1]
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0pououg TnG E.E. gival nAikiag petagu 18 kal 24 €twv, evw POAIG TO 8% TOU
EUPWTTAIKOU TTANBUCHOU EUTTITITEI O€ AUTHV TNV NAIKIGKr opdda. EtrirAéov, 10
76% Twv Bavatwyv atrd Tpoxaia atuxnuarta gival avopeg Kal To 24% YUVAIKEG,
T0 2% Twv OupdTtwyv civar pikpdTepol amd 15 etwv. (EPRS, European
Commission, 2017).

Ta TeAeuTaia oToIXEia TTOU OPOPOUV Ta ODIKA ATUXHMATA AVaPEPOUV OTI OTNV
EupwTtraikp ‘Evwon o €moiog apiBudg Twv veEKpwvY atrd 0dIKA aTUXUATA
avépxetal otoug 25,100 (European Commission, 2018) kai otnv EAAGOa 740
(EA. ZTAT., 2018). H kpioudtTnTa TWV OBIKWV OTUXNUATWY EXEI KATOOTAOEI
QVOYKQIEG TIC CUVTOVIOUEVEG TTPOOTIABEIEG YIa BEATIWON OdIKWY ATUXNHATWY
TNG 00IKNG A0PAAEIag TOOO0 O€ €BVIKO 600 Kal O€ TOTTIKO ETTITTEDO.

ACiCel va onueiwBei 611 attd TOo 2001 TTOPATNPEITAI ONMAVTIKH HEiWON TWV
favdTwyv atré odika atuxuata otnv Eupwrn, n mepairépw Peiwon Toug
Oev TTauel, OUWG, va ATTOTEAEI ONUAVTIKA TTPOTEPAIOTNTA VIO KABE XWwpPa. 2TO
didypappa 1.1 @aivetal n Peiwon auth, o€ oUYKPION PE TOV OTOXO O OTT0I0G
T€ONKE a6 TO MpPdypaupa OdIKAG AcpdAciag NG Eupwtraikng ETTITpoTrig yia
10 didoTnua 2010-2020.

Road fatalities in the EU since 2001
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Source: - CARE (EU road accidents database)

AIATPAMMA 1.1: Oadavaroi Adyw 0OIKWwv aruxnuarwv ornv  Eupwrraikn
Evwon amd 1o 2001 o€ ouykpion e tov otoxo yia 1o 2020. lNnyn: European
Commission, 2017.

O1 TTapdyovTeg TTou €TTIOPOUV OTNnV 001K ac@AAcia KaTtd auéavopevn oeipd
otroudaidTNTAC €ival o1 €€N¢ (PpavTleokakng, NkOAiag, 1993):
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e Oxnpa

‘EvVag JIKPOG apIBUOG atuxnUATWY EXEl WG KUPIA AITia TIG UNXAVIKEG 1] GAAEG
BAGBec TTOU O@eidovTal OTNV AVETTAPKA CuvTAPNON Kal TNV TTOAQIOTNTA TWV
OXNUATWV.

e 0036¢ kai repiBaAAov odou

ATuxAPaTa TTPOKAAOUV 01 dIAPOoPES OUVONKES 0TNV 000 (AVETTAPKI YEWMPETPIKA
XOPAKTNPIOTIKA, XAUNAG TTPOTUTTA KATOOKEUNG, KOKI UEAETN, KAKK OpyAvwon
TNG KUkKAo@opiag, TTARPNG EAAEIWNn 1 AVETTAPKEID QWTIOPOU, QVETTAPKNAG
ENEYXOG Kal orjpavor), SUOHEVEIG TTEPIBAANOVTIKEG OUVONKEG) Kal YEVIKOTEPA TO
TTEPIBAAAOV.

e O1 XprioTeg TNG 000U

O avlpwTrog €ite WG 0dnyog A emMIRATNG EVOG OXNUATOG €iTe TTECOC ATTOTEAEI
TO ONUAVTIKOTEPO TrapdyovTa yia Ta 0dIKA aTuxfAuaTta. Ta aTtuxruoTa TTou
amrodidovTal oTn XpAon Tng odou TTpoKaAouvTal Kupiwg atmrd Tnv TTapdpacn
TWV Kavovwyv 00IKNG KuKAogopiag (AavBaopévn TTpooTrépacn, OTPO®H N
otdon, ampdoektn odrynon, MEBN, uN CUPUOPPWON ME TN CAMAvVON Kai
onuarodoTnon).

2TIC TTEPICOCOTEPEG TIEPITITWOEIG, OUO N TPEIS OO TOUG TTAPATTAVW
mapdyovreg OUHBAAAOUV OTO aTtuxnupa. Aev gival TTAVTO EQIKTA N
QVTIKEIUEVIKA ~ dlatmioTwon TG  OUPBOANG  Tou  KaBevdg, AOyw  TNng
TTOAUTTAOKOTNTAG Kal TNG EAAEIPNG AETTTOUEPOUG KATAYPAPAG Kal avaAuong
Twv ouvOnkwv KA&Tw atd TIC oTToieg €yive éva atuxnua. MapdAa autd, ol
OIAPOPEC OXETIKEG MEAETEG TTOU £XOUV eKTTOVNBEI dEixvouv OTI O XPNOTNG TNG
odouU, Yévog ) e ouvOUAOouO PE TOUG AAAOUG OUO TTAPAYOVTEG, ATTOTEAEI TNV
KUpIO aITia TwV atuxnUATWV, OUYKEKPIKMEVA, ATTO PEAETEG TTOU EKTTOVRBNKAV
otn M. Bpetavia yia tnv tepiodo 1970-1974 TTpoKUTITEI OTI OXETICETAI PJE TO
95% TWwV atuxnuaTwyv (I.M. ®pavrifeokakng, I.LK. T'koAiag 1994). H avadeign
TOU avOPWTTIVOU TTAPAYOVTA WG TOV TTAEOV ONUAVTIKOTEPO, KABIOTA TIG UEAETEG
NG 0ONYIKAG CUUTTEPIPOPAG UWIOTNG ONPaCiag yia TNV 0dIKA ao@AaAcia.

Ommwe ava@épbnke Kal TTPONYOUMEVWGS €vag aTTO TOUG TTAPAYOVTEG TTOU
oupBdAel ota odikG artuxAuaTta eival Kal ol dUoMEVEIC TTEPIBAAANOVTIKEG
OUVONAKEG, OUYKEKPIYEVO TTPOKEITAI VIO KOIPIKEG OUVONAKEG, OTTWG N
BpoxoTTwon, n Bepuokpaaia, To Xidvi, N OUiXAn Kal 0 AVEPOS TTOU ETTIOPOUV
oe Bépata O0OIKAG aoQAAEInG. ZUPQwva e Tn O1EBVA  Kal  EAANVIKA
BiBAloypagia w¢ onUAvVTIKOTEPOI TTAPAYOVTEG, OTTWG E£XOUV TTPOKUWEl OTTO
€peuveg Bewpeital OTI gival n BPOXOTTITWAN Kail n Bepuokpaacia.

H Bpoxn kai 1o uypd o0860TpwMa cival amd TIC TNO OuvnNOIoOPEVES
TTEPIBAANOVTIKEG OUVONKEG TTOU au&dvouv Tnv emmKIvOuvoTnTa NG 0dou. O

[3]



KepdAaio 1 Eicaywyn

OEIKTNG TWV aTUXNUATWY O€ Uypd 0dOCTPWHA Eival PEYOAUTEPOG OTTO TOV
avTioToIX0 0€ O0TEYVO 00OCTPWHA OE TTOCOOTO TToU Kupaivetal atrd 50%-300%
(I.M. ®pavrleokakng, |.LK. TkOAiag 1994). Ztnv EAAGDQ, OXETIKN) WEAETN TTOU
Eyive yvia Ta €Tn 1979-1981 otnv €Bvik 006 ABnvwv-Aauiag, £€3e1ge OTI yia
uypo 0000TPpWHA TOOO O OEiKTNG YIO TO CUVOAO TWV aTuxXnudtwy, 600 Kal 0O
OEIKTNG aTUXNUATWY HE TTABOVTEG, €ival TrepiTTou  dITTAGoIol ammd  Toug
avTioTolxoug O€ikTeS yia ateyvo odéoTpwpa (.M. dpavrleokdkng, I.K. NkoAiag
1994).

Evw emikivouveg yia Tnv odIK ao@AAeia BewpouvTal Kal oI PMETARBOAEG TNG
fepuokpaoiag, KaBwg PTTopouv va aAAGouv Tnv uypacia, n oTroia PE TN
o€Ipd TNG UTTOPEI va OKIAoEl Ta TTapABupa Pe aTTOTEAECHA VA EXOUME PEIWON
TNG opatdtnTtag Tou odnyou (Shamsuddin Shahid & Anil Minhans, 2015).
ETriong, 1o 1m0 0UVNBES €ival o1 UPNAEG BEpPOKPATiEG TTOU £TTNPEACOUV TOCO
TNV WUXIKr, 600 Kal TNV QUOIKA KOTACTOON TOUu 0dnyou OnuIoUpYywvTaS TOU
TNV aiocBnon KOTTwong Kal evOeEXOMEVWG ETTIOETIKEG TAOEIG. 'Evag AAAog
TTAPAYoOVTaG TTOU €TTNPEAZETAI OTTO TNV BEPPOKPATIa €ival O KUKAOPOPIAKOG
@OPTOG, TTOU OUVOEETAI APECA WE TNV €KOeon Twv OXNUATWY Kal TwV
EUAAWTWYV XpNoTwyV, dpa Kal oTnv moavoTnTa TPOXaiou aTUXNATOG.

KaTtaAfyovTtag, adiap@iofnTnta Ta odIK& aTtuxnuata atmroteAolv €va peifov
Béua TNG Kolvwviag pag. MNa TRV atroTeAeopaTIKh BeATiwon Tng O0dIKAG
ao@AaAeiag dievepyeital €dw Kal OEKAETIEG, TTANBOG E€PEUVWOV KAl PEAETWV,
ouvRBwe pEéow TNG ETIOTAKNG TNG OTATIOTIKAG YIQ TNV avAaAuon Kal Tnv
Katavonon Twv OANNAOCUOXETIOPNWY TwV JIa@OpwV TTAPAYyOVTIWY HE TIG
EMITITWOEIG OTA OO0IKA aTuxAuarta. KAt avaloyo yivetal Kal oTnv Trapouca
ArmmAwpaTiky Epyaocia, agou T1TpooTTabolpe va avaAUCOUMPE POKPOOKOTTIKA
TNV OUOXETION TwV OOIKWV ATUXNMATWY Kal TWV KAIPIKWY OUuvONKWwv o€
EUPWTTATKEG TTOAEIG.

1.2 2TOXOZ THZ AINAQMATIKHZ EPTAZIAZ

2T0X0G TnG Trapoucag AmAwuatikng Epyaoiag eivar va digpeguvnBei n
MOKPOOKOTTIKI] CUOXETION TWV OJIKWV ATUXNMATWY KAl TWV KAIPIKWYV
ouvlnkwv og egupwTraikég TOAeIg pe TN xprion [paupikod MikToU
MovTéAou.

Juykekpiyéva, BOa efeTaoTei TTWG o1 KalpikEG ouvOnkes (BpoxA,
Oepuokpacia) emdpouv ota odikd aruxnuara. [ivetalr TpooTddeia va
avaAuBouv 0ceg TTeEPIOCOTEPEG TTOAEIC €ival duvatdv Pacel Twv dedopévwv
TToU €xoupe oTn d1IdBeon Yag, Kail yia To YEYIOTO duvaTtd XPoVvIKO didoTnua. Ta
O0edopéva  TToU avaAuovTal  agopoUv péEOn  dnviaia  Bepuokpacia  Kal
BpoxomTwon, kKabwg kal pnviaia odikd artuxfuata yia 12 TOAEIG Tng
EupwTraikig ‘Evwong. H avaAuon yivetal yia xpovikd didotnua 27 xpoévwy,
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arméo 10 1991-2017, TO XPOVIKO OIACTNUA TTEPIOPIOTNKE AOYW TNG
OIa0e0INOTATAG TWV OOIKWYV ATUXNUATWY OTa KPATN TNG E.E. atmd 10 1991 Kkai
MeTa. ETmiong, yivetal pia amotreElpa gpuNVEING  TNG  CUOXETIONG  TNG
TTooooTIaiag PeTaBOARg Tou A.E.I1 Kal TG Bepuokpaciag Twv TTOAEwV TToU
MEAETAUE PE Ta Tpoxaia atuxnuarta. H emAoyni Tou A.E.T1. £yive e yvwpova
TTANBWPA EPEUVWV TTOU TO EVIACOOUV OTOUG ONMUAVTIKOTEPOUG TTAPAYOVTEG
eMidpaonG oTa 0dIKA aTuxAUOTA.

AvAueoa oTa EUPpWTTAIKA KPATN TTAPATNPOUVTAI OIOQOPOTIOINTEIG OTIG KAIPIKEG
ouvOnkeg AOYw Yewypaiog kal KAipatog. EAéEXONke KaTd OuvéTTEId N
utrodiaipeon Tng Eupwtrng oe 800 opdadeg mTOAewv, TTPOKEITAI YIA TIG
Bopeieg kal voTieg TOAeIG. O1 TTOAEIG TTOU avAKouv oTnv idla opdda £xouv
TTAPOMOIEG KAIMOTIKEG OUVONKEG.

2Tn ouvéxela, apou kKataAnéaue ota dedopéva TTou Ba XPNOIKNOTTOINCOUNE
QvVaTITUXONKAV TO HOBNMATIKA poVvTéAA Ta OTTOIO Ba £ENyoUV TNV ETTIPPONA TNG
Méong BpoxOTITwong Kal TnG JEong Bepuokpaciag oTa odika atuxfiuara. H
avaAuon yivetal a@evog yia TIS SUO OUOBOTTOINCEIG TWV TTOAEWV OE CUYKPITIKO
ETTITTEDO BEWPWVTAG WG OPAdA avaPopdas TIG BOPEIEG TTOAEIC VIO TO XPOVIKO
didotnua 1991-2017 kal a@eTépou yia TIC dUO OPAdOTIOINCEG TWV TTOAEWV O€
OUOo ETTIUEPOUG XPOVIKA BIaoTAUATA, TO TTPWTO XPOVIKO BIdoTnua E€ival 1o
1991-2005 ka1 10 deutepo 2006-2017. TéANog, yivetal kal n avadAuon Twv
opadoTTOINKEVWY TTOAEWV YIa TNV CUCXETION TNG  METABOANG Tou A.E.T1. kai
NG BEPUOKPATIag yia TO XPoVIKO didoTnua 1995-2017.

Emonuaivetal 611 Ta Tpoxaia atuxfiuata emrnpedlovral o€ peyalo Babud atrod
AAANOUG TTAPAYOVTEG OTTWG Ol OIKOVOUIKOIi, Ol KOIVWVIKOI KOl Ol CUYKOIVWVIAKOI
OEIKTEG KATT.

1.3 MEOOAOAOrIIA

MNa TNV ekTéVNON TNG TTapoucag AMTAwMATIKAG Epyadiag kai Tnv €TTiTEUEN TOU
TEAIKOU OTOXOU, TTOU ava@épONKe TTAPATTAVW, OKOAOUBAONKE OUYKEKPIUWEVN
peBodoAoyia, n oTToia avaAUETAI CUVOTTITIKA TTAPAKATW.

ApxIKG KaBopioTnke TO aVTIKEIMEVO TTOU Ba e€€Tale n TTapouoa epyaacia,
Kabwg kKal o emdIwWKOuEVOG 0OTOX0G. AkoAoubnoe n  BiBAloypa@iki
avaokoetnon, avalntionkav, dnAadr), Epeuveg PE BEPA TUVAPES e QUTO TNG
ArmmAwpaTiKAG Epyaciag, 1600 o¢ €Bvikd 600 kal ot O1eBvég emmiredo. Ol
€PEUVEC QUTEC QAvVNKAV XPrOIYEG TOOO OTnv €TmAoyr) uEBOdou GuUAAoyNG
oTolxeiwv, 600 Kal oTNV €TTIAOYN PEBOOOU avAAuonG auTwv.

AkoAouBnoe n ocuAAoyn TwV ATTAITOUMEVWYV OTOoIXEiwV. Ta oToixeia autd
a@opouv TN Péon pnviaia Beppokpacia Kal Yéan unviaia BpoxoTTwaon yia Ta
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é€tn 1991-2017, yia moéAeigc NG EupwTtraikh¢ ‘Evwong. Ta Kalpikd oToixeia
OUNNEXONKaV  aTTd  NAEKTPOVIKEG  TTNYEG, OUYKEKPIMEVA 1N KUpIO  TTNYA
doedopévwy gival n EBvik Ymnpeoia Qkeavwv kal ATpoogaipag Twv HIMA
(NOAA) kai n cupttAnpwpaTikf TNy €ival To KNMI Climate Explorer. Evw n
Baon dedopévwy yia Ta 0dIKA aTUXAUOTA OE PNVIaieg TINES aTTd To 1991-2017
yla TIG TTOAeIG TG E.E. €ival n Eupwtraiki Baon Odikwv Atuxnuatwy, CARE.
TéNog, oTnv avdAuon pag xpnoigotroloupe kal 1o AEM. Twv xwpwv,
KAvovTtag Tnv TTapadoxr o1l To Katd kepahnv A.E.IN. Tng xwpag eival idlo kai
OTIG TTOAEIG, €QOOOV Ol TTOAEIC TTOU MEAETAME €ival oTnv TTAEIOVOTNTA TWV
TTEPITITWOEWY TTPWTEUOUCEG 1 MEYAAEG TTOAeIG. Ta dedopéva tou A.E.M.
avtAndnkav amd tn Eurostat kai agopouv 10 A.E.[1. TG XWpPOG o€ KABE
TTEPITITWON YIA TPIUNVES TIWEG, YIa TO XPoVIKO didoTnua 1995-2017.

2T OUVEXEID, Ta OToIXEia autd KaTaxwpnénkav o€ nAekTpovikn Pdon
oedopévwyv EXCEL, oTtnv oTtroia €yive Kal n €TMegepyacia Toug HEXP! va
atroKT o€l TEAIKA Jop®r. AkoAouBnoe n emmiAoyR TNG HEBOSOU OTATIOTIKAG
EMESEPYATIOG TWV OTOIXEIWV KAl N €l0aywyrn TG Bdong dedouévwy OTO
€101KO AOYIOUIKO OTATIOTIKAG avaAuong (SPSS).

‘ETreimra, akoAouBnoe n  avdamTuén TWV HAONUATIKWY MOVTEAWV Kal
mapousiaon TwV  amoTeAseopdTwy, OTa  TTAQioIo  Tng  oTroiag
TTPAYMATOTIOINONKE N TTEPIYPAPH TNG ETTIPPOAG TWV KAIPIKWY OUVONKWY OTa
0dIkG artuxhpara, otnv Eupwtraiki ‘Evwon. TéAog, avagépovralr Ta
OUNPTTEPACHATA VIO TA CUVOAIKA EPWTAMATA TNG £PEUVAG.

AkoAouBei didypappa pog pe Ta dladoxikd oTddia Ta oTToia akoAoubnenkav
KATA TNV EKTTOVNON AUTAG TNG EPYACiag.
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NMPOZAIOPIZMOZ
2TOXOY

BIBAIOPA®IKH

ANAZKOINHzZH
2YANOT'H
2TOIXEIQN
ENEZEPIrAzIA ENIAOIH
2TOIXEIQN MEOOAOAOrIIAZ

ANAMNTY=H MAOGHMATIKQN
MONTEAQN

NEPIrPA®H
ANOTEAEZMATQN

LYMIMNEPAZMATA
NMPOTAZEIZ

AIATPAMMA 1.2: 2xnuarikp arreikovion Twv oTadiwv EKTTOvVNONG T1N¢g
AimAwpariking Epyaoiac.
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1.4 AOMH THZ AINAQMATIKHZ EPTAZIAZ

To rpwTO KEPAAAIO OTTOTEAEI TNV €l0aywyn TNG AITAwPaATIKAG Epyaoiag kai
EXEl OKOTTO va TTAPOUCIACEl OTOV AVAYVWOTN TO YEVIKOTEPO TTAQICIO TOU
QVTIKEINEVOU ME TO OTTOI0 aoxoAeital. ApXIKE, ava@EépovTal YevIKG Béuarta
00IKNG AOQAAEING, OTTWG OTATIOTIKA OTOIKEID TPOXAiWV ATUXNUATWY Yia ThV
EupwTtn kai Tnv EAAGSQ, avaAuovtal ol TTapdyovTeg TTou CUUPBAAAOUV OTa
00K aTtuxfipata, divovrag BAcn oTnv ETTIOPACN TWV KAIPIKWY CUVONKWV.
‘Emrema, ava@épetal o o1éxog NG AnmTAwpaTikAG Epyaoiag kal TTapouciddeTal
OUVOTITIKG n peBodoAoyia TTou eTTPOKEITO va avarrTuxBei. Kal oto TéAOG
ava@EéPETal TO TTAPOV UTTOKEPAAQIO TNG douNG TNG AImmAwpaTiKAG Epyaoiag.

To deUTEpPO KEPAAQIO avapEpeTal oTn BIBAIOYPAQIKy avaoKOTnaon, dnAadn)
TTOPOUCIACOVTAl €PEUVEG QVTIOTOIXEG ME TO B€ua HPOG. 2TO KEQAAQIO auTd
YiveTal ava@opd Twv KAIPIKWY CUVONKWY Kal TO TTWG QUTEG €TTIOPOUV OTA
00IKA aTUXANMATA, CUPQWVA JE EPEUVEG TTOU €XOUV Yivel TOOO o€ €BVIKO 600
Kal o€ OIEBVEG ETTITTEDO. ZTN OUVEXEID AVOAUOVTAI KATTOIEG ATTO TIG CUVOQEIG
€PEUVEG Kal ueBodOAOYiEG TTOU avaTrTuxdnkav kKai €B€IEav TNV ETTIPPOR TWV
KAIPIKWV ouvOnkwyv oTnv odikr ac@dAcia. ‘ETTeira TpayuatoTroleital ouvoyn
TWV OTTOTEAEOUATWY TWV EPEUVWV Kal N KPEITIK afloAdynon Toug, WoTE va
olammoTWOEl €dv Kal Katd TOOOV KATTOIEG OTTO QUTEG €ival IKAVEG va
oupBaAAouv oTnv TTapouca ArrAwuaTikry Epyaacia.

270 TPITO KEPAAAIO ava@épeTal TO BewpnTIKO UTTORABPO TNG ETTIAEyEicag
MEBODOU avaAuong, WOTOCO YIVETAI KAl PIA YEVIKOTEPN avapopd OTIG TTIBAVEG
MEBODBOUG TTOU Ba pTTopOoUCAV va XPNOIMOTToINBoUV 1 TTou SOKINAoTNKAV aAAG
Oev £pepav KATTOIO atToTEAEOUA BAoEl TwV BEBOUEVWV TTOU DIOBETOUE.

2T0 TETAPTO KEQAAQIO yiveTal TTapouaiacn TwV SIadIKACIWY TNG CUAAOYNG KAl
eTmeCEpPYaATiag oToIXEiWY, OTa OToia OTnpEixTNKE n AmmAwuatik Epyaocia.
Mepiypdgovrtal avaAuTikd ol Bdoeig dedouévwy, Otou avalnthbnkav Ta
otoixeia. ‘Etmeaira avaAuetal n TEAIKA TOUG HOPQN Kal n ETTegepyacia TTou
uTTEOTNOAV £TOI WOTE VA XPENOIYOTTOINBOUV OTO OTATIOTIKO TTPOypaupa SPSS
ME TO OTTOI0 OOUAEUOUE.

To Tméumro Ke@AAalo TrepIAapPBAvel TNV AVOAUTIK  TTEPIYPOP  TNG
pMeEBodOAoyiag TToU  €@aAPUOOTNKE WG TNV €Eaywynl  TwWV  TEAIKWV
atmmoteAeopdTwy. Meplypd@ovtal Ta Bripata TTou odriynoav atnv avamTuén Tou
MaBnuaTIKOU pOvTéAOU, O1 OTATIOTIKA €AgyXOl TTOU akoAouBnoav yia Tnv
amodoxr) Tou MOVTEAOU Kal Tnv aloTToTia TwV ATTOTEAECHATWY. Ta
atmmoTeAéopaTa ouvodeuovTtal atd TIC AVTIOTOIXEG HABNUATIKES OXETEIG, KABWG
Kal diaypduparta uaiobnaiag yia TNV EUKOAGTEPN KaTavonon Toug.

210 €KTO KEQAAQIO TTOPATIOEVTAI TA CUUTTEPACHUATA TTOU TTPOEKUYAV ATTO TNV
gpunveia Twv  egayopevwy  povtéAwv. [ivetar 1dlaitepn  avagopd oOTn
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XxpnooétnTa  Twv  amoTeAeopdTwy  TNG  AmmAwpatikng  Epyaciag  kail
TTaPOUCIACoVTal TTPOTACEIG YIA TTEPAITEPW EPEUVA OTO CUYKEKPIUEVO TOMEQ.

210 TEANOG TNG epyaciog TTapatifeTal 0o KardAoyog Twv BIBAIOypa@IKWYV
ava@opwyv. O ava@opEG auTEG aPOPOUV OE EPEUVEG TTOU TTAPOUCIACTNKAV
oTa KEQPAAQIO TNG €l0aYWYNAGS Kal TNG BIBAIOYPA@IKAG avaoKOTTNoNG, aAAd Kal
Ot OTATIOTIKEG €vvoleG Kal peBOdOoUG TTou avaAuBnkav oTo BewpnTIKO
utTépaBpo.
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2. BIBAIOFPA®IKH ANAXKOINHZH
2.1 TENIKA ZTOIXEIA

‘Evag atmd Toug KUPIoUG TTAPAYOVTEG TTOU CUMPBAAAEI 0TNV 0OIKN ac@AAcia gival
ol OUOUEVEIC KAIPIKEG OUVORKESG OTTWG N OMixAn, N PBpoxotTwon, n
Bepuokpacoia, To XIOVI Kal 0 AvePog. 2Tnv diEBvr BIBAIoypagia avagépeTal OTI
0 KaIpOG Kal o1 BavEG aAAayEG Tou eTTNPEACOUV OXI HOVO TNV 0OIKH aCPAAEIa
aAAG Kal TIG PETa®OPEG YeVIKG (Koetse & Rietveld, 2009).

MoAAoi Atav o1 peAetntég (1TX. Cromley, 2007 , Palutikof, 1991 , Edwards,
1996) TTOU £pPEUVNOQV TIG ETTITITWOEIS TWV ETTIKIVOUVWYV KAIPIKWY OUVONKWV
oTa Tpoxaia atuxnuarta. MNa Trapddeiyua, o Edwards (1996) etf€taoce TN
XWPIKA BIACTAON TWV TPOXAIWV aTUXNUATWY TTOU OXETICOVTAl JE TIG KAIPIKEG
ouvOnkeg oto Hvwpévo Baoikeio kal katéAn&e oTo CUPTTEPACUA OTI UTTAPXEI
OETIKI) OUOYXETION METALU TWV KAIPIKWY OUVONKWVY Kal TwV aTUXNUATwy, n
oTroia aAAGlel kaTtd TIGC E€TTOXEG Kal TIGC TOTToBeoiec. O idlog 10 1999
TTpaypaTotToinoe AAAN PEAETN €xovTag wg dedouéva Ta 0dIKA aTtuxiuaTa oTnv
AyyAia kar Tnv OuaAia katd Tn OIGPKEID AVTICOWV KAIPIKWY CUVONKWY,
OUYKEKPIUEVO AVOQPEPETAl O€ KATAKPNUVIOEIC KAl O€ XIOVOTITWOEIG, N MEAETN
auTh emiBeBaiwoe TNV BETIK oxéon PETAEU OOIKAG AOPAAEIAG KAl QUOUEVWV
KalpIKwyv @aivouévwy. Etriong, o Andrey et al. (2003) ekmrdévnoe HEAETN
OXETIKA PE TIG peoaiou peyEBoug TTOAeIC Tou Kavadd, OTIG OTToieG ETTIKPATEI
OIaPOPETIKO KAipua kal cuptrépave OTI 0 KivOUVOG TpoxXaiou ATUXNMATOG O€
duopeveic KaIPIKEG ouvlnKeg aAAdlel attd TTOAN o€ TTOAN Kai n moavotnTa
TPOQUUATIOWOU €ival MPIKPOTEPN aTTO TNV TMBAvOTNTA  ATUXAMATOGS. TEAOG,
XOPAKTNPIOTIKO TTAPAdEIYHA TNG ETIOPACNG TWV KAIPIKWY OUVONKWY OTNnVv
001Kl ao@aAcia arroteAei o Kavaddag otrou katd tnv trepiodo 1999-2008 1o
30% TWV €yYEYPAUMEVWY TPOXAiIWV ATUXNHATWY cuvéBnoav Katd Tnv dIdpKEIa
ETMIKIVOUVWV KalpIKwV @aivopévwy (Transport Canada, 2012).

H oxéon petall Twv €MKIVOUVWY KAIPIKWY OUVONKWY Kal TwV O0JIKWV
ATUXNMUATWYV €ival TTOAUTTAOKN, KaBwg TToAAOI gival o1 TTapdyovTeg OOIKWV
aTUXNMUATWYV TToU £TTNPEdlovTal atmod TIG KalpikéG ouvonkes. O Edwards (1996)
QVOQEPETAl O TTAPAYOVTEG OTTWG Ol OUVONKEG 0OOCTPWHATOG, oI TUTTOI
OXNUATWY, Ol KaTnyopieg OpOuwy, N NAKKia Kal To QUAO Tou odnyou Kai n
EMTTEIPIO 0OAYNONG. ZNPAVTIKOG TTAPAYOVTAG OTTOTEAEI KAl N TEXVOAOYIKA
TPO0OOGC TWV OXNUATWY a@oU KaBIoTd OToug 00nyoug HEYOAUTEPN
QUTOTTETTOIBNON Kol avaAaupdavouv peyaAuTepo Kivouvo Katd Tn OIdPKEIX
ETMIKiVOUVWYV Kalpikwv ouvonkwv (Edwards, 1996).

EmimmAéov, dedouévou OTI 0 GUVOAIKOG apIBNOG Twv aTtuxXnuAaTwy eCapTATal
aT1TO TO CUVOAIKO ETTITTEDO £KBEONC, £vaC TTAPAYOVTAG TTOU TTPETTEI VO £EETAOOET
givalr n €mppor; Twv KaIPIKWV Ouvlnkwv oTtnv auénon n deiwon Twv
METAKIVACoEWV. H akpaia BOepuokpacia yia Ttrapadelyya Bewpeital yia
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METABANTA TTOU eTTnpPeddel TIg peTakivioelg  (Bergel-Hayata et al.,, 2013).
Emopévwg, pia TpoTacn gival EKTOG at1rd Ta 0dIKA ATUXAMATA TTOU CUpBaivouv
KATa TN OIAPKEIN ETTIKIVOUVWY KAIPIKWY ouvOnKwyv, agifel va PJeAETNOE apxIKa
n €midpacn Tou KaipoU OTNV KIVATIKOTNTA KAl OTN CUVEXEIAQ OTA TTOCOOTA TWV
aruxnuaTwy TTou ocupPBaivouv (Bijleveld & Churchill, R-2009-9).

TENOG, QVTIKEIUEVO EpeUvag EXEI ATTOTEAECEI KAI N ETTIKIVOUVOTNTA TWV OJIKWV
ATUXNUATWY TTOU OQEIAETAI OTIG OUOMEVEIC KaIpIKEG oOuvlnkeg. Evw n
mlavoTnTa  ouykpouong €ival  PeydAn, woTéco N ooBapoTnta  TWV
ATUXNMATWY UTTO QUTEG TIGC OUVOAKES ouvnBwWG eival PIKPR. ZnUEIwveTal OTI Ol
OUOEVEIC KAIPIKEG OUVONKEG gival TTIBavov va au¢oouv Tn ocoBapoTNTA TWV
ATUXNMATWY TWV EUAAWTWY XPNOTWV TOU 08IKOU BIKTUOU OTTWG O1 TTOBNAAGTEG
(Kim et al., 2007) kai o1 yoToOIKAETIOTEG (Majdzadeh et al., 2008).

2.2 KAIPIKEZ ZYNOHKEZ
2.2.1 OMIXAH

H emidpaon Tng opixAng otnv odIkA ao@daAsia aufdvel TOCO Tov OEIKTN TWV
atuxnuaTwy 600 Kal TN ooBapdtnta  TOUuG. 2ZUPQWVA  HE  EPEUVEG
(Ppavtleokdkns & MkOAIag 1994), o deikTnG TOU OUVOAOU TWV OTUXNHATWV
augaveral kKatd 40% £wg 50%, evw n aug¢non Tou O€IKTN TWV ATUXNUATWY JE
TTaBOVTEG €ival PEYAAUTEPN. ZXETIKA ME TN C0OBAPOTNTA TWV ATUXNMUATWY O
apIBPOG Twv TTaBéVTWY avé atuxnua au&davetal Katd 40% TTeEPITTOU, EVW TNG
idlag TAgNG civar kal n avénon Tou Adyou Twv Bavatn@Opwy ATUXNHATWY
TTPOG TO OUVOAO TwV aTtuxnuatwy. ETriong, umd Tnv emidpacn opixAng
aQugdveTal Kal O apIBPOG Twv OXNUATWY TTOU E€PTTAEKOVTAlI OTO ATUXNMA.
2ZUYKEKPIYEVA, KATA TN OIAPKEIA OiIXANG 0TO 50% TwV ATUXNUATWY PTTAEKOVTOI
TEPIOCOTEPA ATTO BUO OXNMATA, EVW UTTO KAVOVIKEG OUVOAKEG TO TTOOOOTO
auTo gival TNG TagNg Tou 10%.

Ta atuxnuara Katd 1n OIAPKEID OWIXANG O@EiAOVTal KUPIWG OTNV TAON TWV
odnywyv va diatnpouv TV TaxUTnTa Tou OXAUATOS XWPIS va avTIAauBavovTail
ToV KivOuvo o€ ouvbnkeg xaunAng opatdétntag (White & Jeffrey, 1980 ,Musk,
1982). O1 odnyoi atropovwvovTal atrd 1o 0dIKO TTEPIBAANOV KaTd TNV 0drynon
0€ OMiXAn Kai dgv PUTTOPOUV va avTiAn@Bouv Tnv TaxUTnTa Kal TNV TTPAYUATIKA
amoéoTacn atd 10 TTponyouuevo oxnua (Miller, 1967). O1 Moore kai Cooper
(1972) exTiyouv OTI O QPIBPOG Twv aATUXNMATWY aufnbnke o0& OUVONAKEG
OuiXANnG av kal o 6ykog KukAoopiag peiwdnke katd 20%. O Rosenfeld (1996)
EKTING OTI 0 apIBUOS TWV avBpwWTTWY TToU TTEBavav o€ 0OIKA ATUXMMATA PE TV
EMMiOpaon ouixAng ATav TTEPICCOTEPO ATTO dUO QOPEG O OUYKPION ME TOUG
OUVOAIKOUG BavAaToug o€ TUPWVEG, KEPAUVOUCS Kal avePooTpofiAoug aTigc HIMA
Kara Tnv Trepiodo 1982-1991. TéAog, o1 Abdel-Aty et al. (2011) pyeAétnoav TIg
EMTTWOEIG TNG XOUNANG opatotntag Adyw OMiXANG Kkal  katmvou o€
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ouykpouoelg. H coBapdTnTa TPAUPATIONOU O€ CUVONKEG XaUNARG opatoTnTag
BpEBnke va gival uPnAOTEPN, EVW OI ETTIKEIUEVEG OUYKPOUCTEIG NTAV HETWTTIKEG.

2.2.2 BPOXONTQZH

‘Epeuveg Ogixvouv OTI N augnMévn BPOXOTITWON CUVOEETAI ME QUSNMEVN
ouxvoetnTa atuxnuartwyv (Fridstrom & Ingebrigtsen, 1991 | Fridstrom et al.,
1995 , Chang & Chen, 2005 , Caliendo et al., 2007 , Shankar et al., 1995 ,
Keay & Simmonds, 2006 , Hermans et al.,, 2006). Xuykekpluéva, n
BPoxOTITWwon BewpEeiTal 0 CNPAVTIKOTEPOG TTAPAYOVTAS KAIPOU TTOU CUMBAAAE
oTa Tpoxaia atuxriuata (Brodsky & Hakkert, 1988). XapaktnpioTIKa agiCel va
onueiwBei 6T otn [aAAia Tnv Trepiodo 1990-2000, 10 14% OAwv Twv
aTUXNMUATWYV €yivav Katd Tn didpkeia Bpoxepou kaipou (Aron et al.). Etriong, o
Andrey et al. (2003) avépepe OTI 0 APIBUOS TWV TPOXAIWV ATUXNHUATWY Kal TwV
ATUXNUATWY JE TpaupaTtieg augnbnke katd 75% kai 45% Aoyw Twv
Bpoxomrtwoewyv. TéAog, kai o Haghighi-Talab (1973) &iammioTwoe O€TIKA
EMOpAON TwV PBPOXOTITWOEWYV OTA TTOO0OTA ATUXNUATWY, WOTO0O O¢&v
TTAPATAPNOE OTATIOTIKY dIAQOPA PETALU MPETPIAG KAl €vTovnG BPoxXOTTTwong,
KaBwg auTég o1 OUO KAIPIKEG OUVOAKEG ixav TTApOUOoIa aTTOTEAEOUATA.

O kivduvog Tpoxaiou aTuxnuatog KaTé 1n SIAPKEIQ BPOXOTITWONS CUMPWVA PE
Toug Andrey kai Yagar (1993), o@eciheTar a@evog otnv  TPIBA  TOu
0000TPWHATOG PE TO OXNMKA KAl AQETEPOU OTNV XAKNAR opaTtdTNTA TOU 0dNyoU.
AkoOua kai av 0 0dnyoég eival o€ B€on va avtatreEéABel o€ OUVONAKES BpeyUEVOU
0000TPWHATOG, O KiVOUVOG OUYKPOUONG UTTAPXEI AOYW TNnG TTEPIOPIOHEVNG
opatoTNTaS. O KivOUVOG ATUXMATOG MEIWVETAI OE QUOIOAOYIKA ETTITTEDA PETA
TO TENOG TNG BpoxoTTwong. Evdiagépouoa cival kal n atmoywn Twv Eisenberg
(2004) ka1 Keay kai Simmonds (2006) o1 oTtroiol IoXupifovTal OTI UTTAPXEI
emidpaon TG BPoxAg OTa Tpoxaia aTuxAUOTA Kal a@oUu OTAUATACEl N
BpoxotmTtwon. H TTapduetpog TG KaBuoTtepnuévng €mmidpaonsg TS BPoxng
UTTOOTNPIXONKE yIa TTpwTn @opd atrd Toug Brodsky kai Hakkert (1988), kata
TOUG OTTOIoUG 0 KivOuvog autdaveTal paydaia OTav auéaveTal o XpOvog atro Tnv
TeAeuTaia BpoxotmTwon. Qotdéoo, ol Brijs et al. (2008) dev emBeBaiwoav autn
TNV dIATTIOTWON Kal I0XUpioTNKAv OTI N uoTéEPNON TNG BPOXNS NTAV achuavTn.
AvT' auTou, ava@EpOnke 0TI N éviacn TNG PPOXNS ATAV TTOAU ONUAVTIKA.

Map’ 6A0 TTOU N TTAEIOVOTATA TWV EPEUVWV UTTOOTNPICEl OTI UTTAPXEI BETIKN
oxXéon METALU PPOXOTITWONG KAl TPOXAIWV ATUXNMATWY, KATTOIEG GAAEC
kKatéAngav oTo avTiBeTo ouuTrépacua. Zuykekpiuéva, o Eisenberg (2004)
ouuTrépave OTI oplopéva KPATn oTig Hvwuéveg MoAiteieg gixav TTOAU uwnAd
TTO000TA Bavarn@épwyv aTtuxnuaTtwy o€ ouvlnkes PpoxomTtwong (TT.X.
Api¢éva kal MépiIAavT) Kal opiopéva AAAa KpATn &gv eTTnPeGoTNKAV KaBoAou
(tr.x. KovékTikar kai lvridva). Evw aAAeg peAéteg (Karlaftis & Yannis, 2010
Theofilatos et al., 2012 , Bergel-Hayat et al., 2013) kaTtéAn&av o€ apvnTIKn
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OX€0n PBPOXOTITWONG KAl ATUXNUATWY, Ol €PEUVEG QUTEG QQOPOUV KUPIWG
MECOYEIOKEG XWPEG OTTOU OI BPOXOTITWOEIG CUNPBAIVOUV KUPIWG TO XEINWVA Kal
gival o oTravieg atmod eupwTTaikéG Xwpeg kal TiIg HIMA. MiBavoi Adyol peiwong
ATUXNUATWY Katd TN OIApKEIa BPOoXOTITWOoNG €ival ol odnyoi TTou Ogv gival
€COIKEIWPEVOI PE QVTIEOEG KAIPIKEG OUVOAKEG, ETTOUEVWG TTPOCAPHOLOUV Tn
OUMTTEPIPOPA TOUG PE PEYAAUTEPN TTPOCOXH, EI0IKA OTAV TTPOKEITAI VIO EAPVIKA
BpoxoTTwon MeETA amo &npr tepiodo. Mia AGAAN €¢Aynon atroteAei o
TTEPIOPICPEVOG OYKOG EUAAWTWY XPNOTWV (TTECOI, TTOONAGTEG, UOTOCIKAETIOTEG)
o€ OUOMEVEIG KAIPIKEG OUVONKEG.

2.2.3 OEPMOKPAZIA

Ooov agopd Tn Bepuokpacia n emidpacn TG oTnv 00K ac@AAgia gival
e€ioou onuavTiKA PE auTtr) TNG PPoxoTTwong. O uPpnAdTepEG BepUOKPATiES
auédvouv TIG OUXVOTNTEG TWV aTuXnMaTwv (Scott, 1986) cUPQwva PE
é¢peuva oto Hvwuévo BacoiAelo, n otroia éxel emBePaiwdei kar oe dieBVEG
emimedo. O apiBudg Twv TpoXaiwv aTuxnuUATWwyV augdvetalr OTav €XOUME
augnon Twv wpwv nAIakng akTivopoAiag (Fridstrom et al., 1995, Hermans et
al., 2006), atrokAioeIg atro TIG HEOEG NUEPNOIES 1) unviaieg Bepuokpaaies (Brijs
et al. , Stipdonk, 2008) kai étav TTAPATNPOUVTAl OKPAiIEG BEPUOKPATIES,
XOUNAEG TO xelpwva kal uwnAég 10 Kahokaipl (Malyshkina et al., 2008).
Al0@OopPeTIKG €ival TO ATTOTEAEOUQ KATTOIWY epeuvwy (Hermans et al., 2006
Stipdonk, 2008 , Antoniou et al., 2013 , Karlaftis & Yannis, 2010) TTou
KATOANYOUV O€ apvnTIKI) OX€0N METOEU BEpUOKPATiag Kal 0BIKWY aTUXNUATWV.
H diagpopotroinan o@eiAeTal oTnVv TTEPIOXN MEAETNG, OTTWG €ival yia TTApAdEIyua
n ABrva, otToU oI XOaunAéG BEPPOKPOTIEG TTAPATNEOUVTAI TO XEIMWVA KAl
EXOUME PEIWMPEVN KIVATIKOTATA.

O1 yetaBoAég TnG Bepuokpaaciag BewpouvTal TIKIVOUVEG OTAV 0OIKA AOQAAEIN
(Shamsuddin Shahid & Anil Minhans, 2015) 81611 uTTOpoUV va aAAGEouv Tnv
uypacia, n oTroia PTTopEl va oKIAoel Ta TTapdBupa Kal va PEIWOCElN ThV
opatoTnTa. O1 UPNAEC BEPUOKPATIEG UTTOPOUV VA ETTNPEACOUV TV WUXIKN A
QUOIKA KaTAdoTaon Tou 0dnyou dnUIoUPYWVTAS TOU TNV aicBnon KOTTwaong Kai
mOavov emBeTIKEG TAoeIg. O1 Xpdvol avTidpaong augdvovTal Je TV auénon
NG BeppoKpaaiag, yeyovog TTou KaBIoTd Toug 0dnyoug euTtTaBng o€ Tpoxaia
atuxfiuaTa. Eviy) o KuKAo@oplakdg OyKog augAveTal TIC KAAOKAIPIVEG UEPEC, UE
QTTOTEAEOUQ VA ETTNPEACTEI EUPUETT O APIBUOS TWV ATUXNHATWY aQoU EXOUME
augnuévn €kBean oxNUATWY Kal EUGAWTWY XPNOTWV.

2.2.4 XIONI

‘Eva dAAO KaIpIKO @aIvOuEVO TTOU CUMBAAAEI OTa TpOXAio ATUXAMATO
gival To X16vi. AT TToANOUG peheTnTég (Eisenberg & Warner, 2005, Fridstrom,
1999, Andrey et al.,, 2003, Andreescu & Frost, 1998) n xiovomTwon
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AVAYVWPIOTNKE WG MIA ETTIKIVOUVN KAIPIKI) KATAOTAOT TTOU AUugAvel Twv apiBud
Kal TN ooBapOTNTa TWV ATUXNMATWYV. Z& TTEPIOXEG OTTWG TO MOvVTpeaA Tou
Kavadd kai otn NopBnyia €peuveg €0eigav OTI TO XIOVI ATTOTEAEI KUpPIQ
METABANTA OTa OBIKA ATUXNMATA, KABWGS 0 apIBUOS TOug augninke atTdToUA UE
TNV aug¢non Twv XlovoTrTwoewv. Evw o1 El-Basyouny kai Kwon (2012)
KatéAng¢av oTto ouptrépacpa o1l 1600 Ta coPapd artuxniuara 6o Kal Ol
OUYKPOUCDEIG TTOU OPOPOUV PHOVO UANIKEG CNUIEG EXOUV ONUAVTIKA CUOXETION UE
TO XIOVI, Qv Kal cUh@wva Pe Toug Eisenberg kat Warner (2005) n x1ovoTTwon
EXEl WG ammoTéAeopa  Aiyotepa  cofBapd  aTtuxAuaTa Kol  TTEPICCOTEPEG
OUYKPOUOEIG hNE UNIKEG CnUIES. EvOlagEpov €TTiONG, ATTOTEAEI TO YEYOVOG OTI TA
TEPICCOTEPA ATUXAMOATA TTAPATNPOUVTAI T TTPWTN MEPA TNG XIOVOTITWONG,
OtTTou o1 odnyoi ouvRBwg Oegv gival KATAAANAQ  TTPOETOINACHEVOL KAl
ouvnBiopévol 01O @QaIvOuevo autd. QOTOCO, O€ TIEPITITWON  MEIWMEVNG
KIVNTIKOTNTAG TO XIOVI £XEI apvNTIKA oxéon Pe Ta Tpoxaia atuxiuata (Fridstrom
et al., 1995).

2.2.5 ANEMOZ

TeAeuTaio KAIPIKG PAIVOMEVO TTOU £TTNPEGEl TRV OBIKN ao@AAsla gival o
dvepog. NAiyeg eival o1 uENETEG TTOU avaAUouv Tnv €TTidpacn Tou avéuou oTa
Tpoxaia aruxfuata (Baker & Reynolds, 1992 , Levine et al., 1995 , Hermans
et al., 2006 , Brijs et al., 2008) o1 0TT0iEC KATAAyOUV OTO CUUTTEPACHA OTI N
Emppor) Tou eival acrjuavin. QoTtdéoo TO BEua Tou avEPou XpPEIdleTal
TTEPAITEPW EPEUVA OXETIKA PE IDIAITEPA UWYNAG OXAUATA AAAG KOl JOTOOIKAETEG.

2.3 2ZYNAOEIZ EPEYNEZ KAl MEOOAOAOTIEZ

Omwg mpoava@épbnke, TTOAAOI €ival oI PEAETNTEG TTOU €pelivnoav TRV
EMIPPONR TWV KAIPIKWV OUuvONKwv otnv odIkA aoc@dAsia. 2ta TTAqioia
QUTWV TWV EPEUVWV avatrTuxenkav did@opec neOodoAoYieg TTPOKEIUEVOU va
ouoyeTioouv Ta 0dIKA aTuyxnuaTa PeE Tov Kaipd. H avaAuon 1Tou akoAouBeital
o€ KABe trepimTwon e€apTdral TOOO ATTo Ta dedOUEVA TTOU €XOUME OTN B1ABeon
Mag, dnAadn TIC peTaBANTEG, 60O Kal amd To €idOC Kal TV akpiBeia Twv
aTTOTEAEOUATWY TTOU Ba €dyovTal. BAoel auTwy Twv OTOIXEIWV ETTIAEYETAI KAl
N KaTAAANAn peBodoloyia. TMNa Tapddeiyua o€ UTTAPXOUCEG €EPEUVEG N
ouxvoTNTa OoUYyKpouong avaAueTal PE TEXVIKEG TTaAivOpounong (poisson n
apvnTiK  OIWVUMIKI)  KOTAvOuM), Qv Kol O0€  TIPOOQOATEG  MEAETEG
XpnoigotrolouvTtal 1o eEeAlypéva povTéAa. Evw otav peAetdue Tn coBapdtnTa
TWV aTUXNUATWYV XENOIUOTTOIOUNE KUupiwg AoyapiBuika povtéAa (Logit). Ooov
agopd TIC KAIPIKEG OUVONKEG, TTPAYMATOTTOIOUVTAlI KUPIWG avaAUOEIG
XPOVOOEIPWY TTPOKEIMEVOU VO OUCXETIOOUME TA nNUEPNOTIA 1 Pnviaia dedouéva
pe Ta atuxnuara (Karlaftis & Yannis, 2010 ,Bergel-Hayat k.d., 2013).
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Mapakdtw avagépovtal KATTOIO XAPOKTNPIOTIKA TTapadeiyuoTa  €PEUVWV
OXETIKA ME TNV ETTIOPACN TWV KAIPIKWY QAIVOUEVWY OTNV OBIKI ao@QAAEId, O€
KAOe TTEPITTTWON €QaPUOCeTal DIAPOPETIKI pEBOdOAOYiIA.

ApxIKa, og pia €pguva TTou €yive atmd Tov Bergel-Hayat et al. (2013) yia TIg
mePIoXEG TNG MaAAiag, OANavdiag kal ABrRvag epapudoTnKe HOVTEAO avaAuong
XPOVOOEIPWY HE MNviaia Oedopéva  ATUXNMATWY  yia  PeyAAa  XpoviKa
dlaotApaTa: 1975-2000 yia Tn MaAAia, 1987-2005 yia Tnv OAAavdia kal 1985-
2005 yia Tnv ABrva. H épeuva autr éxel wg PETABANTEG TN BPOXOTITWON
(emIKIVOUVOTNTA), TIG EUVOIKEG KAIPIKEG OUVOAKEG (KIVNTIKOTNTA) KOI TOV TTAYETO
(emkIvOUVOTNTA KOl KIVATIKOTATA). Z€ TIPWTN @ACN, TIPAYUATOTTOINONKE
avaAuon yia T FaAAdia, Tnv OAavdia kail Tnv ABriva, woTe va CUyKpIBouv Ol
EMOPACEIC TWV MPNVIQIWY HECWV  KAIPIKWY OUVONKWV. TN OUVEXEIQ,
dlEpEUVAONKAVY TTEPAITEPW TA ATTOTEAEOPATA IO TNV TTEPIOXN TNG ABrivag, Ta
oTroia dIEPepav oNPAvTIKA atrd Ta atmmoteAéopara 16c0 TNG MaAAiag 6oo Kkai
NG OAAQVOIaG OXETIKA ME TIG EMTTWOEIC TWV PPOXOTITWOEWY, Kal
XPNOIYOTTOINONKAV ETTIONG OKPAieG KAIPIKEG METABANTEG, TOOO Ot nUEPROIA
000 Kal o¢ pnviaia kAipaka. Baoikd oToixeio 1ng peBodoAoyiag eival Ot o
TUTTOG TOU XPNOIKOTTOIOUPEVOU POVTEAOU Oev TTPETTEI va €xEl €TTiIOpacn OTa
atmroteAéopaTta, yia TTapadeiyua, otn MaAlia éxel amodeixei o011 dIaPoPETIKA
povTéAa ARIMA TTou XpnoigoTroinénkav Pe TIG idIEG UETABANTEG gixav OUVETTN
ammoTeAéopata. TEAOG aTTd TNV £peuva aAUTH TTPOEKUWE BETIKI) OUOXETION TNG
BPOoXOTITWwOoNG ME Tov apiBud Twv atuxnudtwy 16co oTn MNaAAia 600 kal oTnv
OAAavdia, evw 1O avTiBeTo 1oxUel yia Tnv ABriva. ETriong, BeTikA €ival kai n
oxéon TnNG Bepuokpaciag PE Ta ATUXAMOTA O OAEG TIC TTEPITITWOEIS TTOU
eCetdotnkav: MaAAia, OAAavdia kal ABrva (MOVO To XEINWVAQ).

Mia GAAN €peuva OXETIKI UE TO QVTIKEIUEVO Eyive atmd Tov Amin S.R. et al.
(2014), o o1déx0G QUTAG TNG £€peuvag eival va PEAETACEI TIG ETTITITWOEIC TNG
KAIUOTIKAG OAAayAG OTa OJIKA aTUXAUATA TTOU OXETICOVTal PE TIG KAIPIKEG
ouvOnkeg oto New Brunswick Tou Kavadd. H peAétn autry XpnoigoTtroinoe
NUeEPNaIa dedopEva PPOXOTTTWONG, XIOVOTITWONG Kal HEONG BEpUOKPATiag yia
xpoviké didotnua 30 eTwv (1961-1990) yia Tn povteAotroinon TNG KAIMATIKAG
aAAayng. Or emAeyuéveg YETABANTEG cuvdudalovTal PE TIC KAIPIKEG OUVONKEG
Kal TaglivopouvTal Ye Bacn tnv euaioBnaoia Toug o€ OOIKA ATUXAMOTA, TETOIEG
METABANTEC €ival yia TTAPAdElyUa n €viaon TwV KAIPIKWY OuvOnkwv, N
KaTaoTaon Tou 0000TPWHATOG, N NAIKKIA, TO QUAO Kal n EUTTEIPIA TWV 0dNYWV
Kai n nAKkia Twv oxnudtwv. ETmiong, avamTtuooetal Oeiktng €kBeong
ooBapdTnTag Twv atuxnuaTwy Adyw Tou Kaipou (EWAS). H yeBodoAoyia trou
TTAPOUCIACETAl APOPA POVTEAQ apVNTIKAG OIWVUMIKAG TTAAIVOPOUNONGS Kal
TTaAivopounong Poisson, Ta JovréAa auTd XpnoIJoTToIoUvVTal VIO TNV EKTiUNON
TNG XWPOXPOVIKAG oxéong METatUu Tou Oeiktn EWAS Kai Twv PETaBANTWY Twv
00IKWV aTUXNUATWY TTou OxeTiCovTal HE TIC KAIPIKEG Ouvlnkes. Ta
arroteAéopaTta NG TTaAIvopdunong Ocixvouv OTI N EVIAon TWV KAIPIKWV
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ouvOnkwv, N NAKKia, To UAO Kal N EUTTEIPIA TWV 0dNYWV Kal n NAIKia Twv
OXNUATWY €Xouv I1IoXUpPH BeTIKA ouoxéTion ue Tov Otiktn EWAS, evw n
KATAOTAON TOU 0O0OTPWHATOG £XEI APVNTIKI OXEON UE TOV £EETACOMEVO DEIKTN.
H KaTaAANASTNTA TwV HovTEAWY eTTaANBeUTNKE Péow TS dokiuAg Wald X Kal
TNG EKTIKNONG TNG MEYIOTNG TTIBAVOPAVEIQG.

Emiong, o Lee W.-K. et al. (2014), yeAétnoe Tnv mmidpacn TnNG BepUOKPaTiag,
IBIAITEPA TWV  XOUNAWY  BEPUOKPACIWY, OE TPAUUATIOYOUG dATTO Tpoxaia
aruxiuaTa oTtn ZeoUA TnG Kopéag. 2tnv €peuva autrp OIEPEUVAONKE Kal n
ox€on TnNG Bepuokpaciag Pe dIOPOPETIKOUG TUTTOUG TPOXAiwV aTuxnudatwy. Ta
oedopéva  TTOU  Xpnoidotronbnkav  TrepIAduBavav  péon  nNUEPHOIa
Bepuokpacia, PBApPOPETPIKY TTieon, BPOXOTITwonN, XIOVI Kal OiXAn atrd Tov
Mdio Tou 2007 éwg 1o AgképBpio Tou 2011, KaBwWG Kal TOUG TPAUPATIOPOUG O€
Kabnuepiv) Baon atd Tpoxaia atuxiuaTa OTTWG auTd KaTtaypdgovTal Ao Tnv
Apxy OdikAG KukAhogopiag Tng Kopéag. H TtoloTik oxéon MeETAgU péong
NUEPNOIOG BEePUOKPOTIAE Kal TPAUUATIOPNWY OTTd  Tpoxaia atuxApaTa
agloAoyABNKE XPNOIKMOTTOIVTAG €VA YVEVIKEUUEVO TTPOOBETIKO PovTéAo (GAM)
Me kaTtavoury Poisson. To GAM cival éva €UENIKTO POVTEAO TTAAIVOPOUNONG
TTOU WPTTOPEI va €QAPPOOCTED yia TNV agloAdynon TnG MN YPAPMIKAG OXEONG
METALU aveCApTnTWV Kal €CapTnUéEVWY PeTaBANTwYV. Mepaimépw avaAuon €yive
ME TN XPAON YPAMUMIKAG TTOAIVOPOUNONG, €Av Kal TO ypd@nua €0€1Ee [N
YPOUMIKOTNTA OTIG TEAIKES TINEC. Ta atroTeAéopaTa TNG MEAETNG €deiIEav OTI n
emidpaon TNG BEPPOKPOTIAg 0€ TPAUUATIONOUG ATTO TPOXAia aTuxnuaTa ATAV
eAAXIOTN TNV AVOIEN Kal TO KAAOKaipI, EVW avTiBeTa ATavV Ta aTTOTEAEOUATA YIA
TOV XEIMWVA, €IBIKA OTAV N BEPUOKPOTIa PEIWVETAI KATW aTTO Tn BepPoKpaaia
KATAWUENG N ouxXvOTNTA TWV TPAUUATIOPWY QUEAVETAI ATTOTOWA.

TENOG, MIO TTPOOPATN £PEUVO OXETIKA HE TNV ETOPACN TWV  KAIPIKWYV
ouvenkwv oTnv 0dIKA ao@aAeia €yive atmd Tnv Malin F. et al. (2019), n peAéTn
éyive oe 43 kupioug dpououg Tng dPivAavdiag katd Tta €rn 2014-2016. 1n
TTAPOUCa PEAETN EQAPUOOTNKE HI TTPOCPATA AVATITUYHEVN PEBODOG N oTToia
Baoiletal otn Bewpia Twv dIASIKACIWY TWV TUXAIWV onuEiwy, 0TV TTAPOUCa
TTEPITITWON QAVTIOTOIXEI OTN ETTIAOYI TUXQIOU OXNHUATOG ATTO TNV KUKAo@opia. H
MEAETN TTEPIAQUBAvVEl OTOIXEIO ATUXNUATWY OTTO TIC AOTUVOUIKEG APXES Kal
agopd Kupla odIKA OiKTUa TNG Xwpag, Oivovrag £1al Tn duvaTtoTnTa Vva
XPNOIUOTTOINBOUV  EKTINWMEVOI wplaiol dyKol KUKAOPOpiag o€ OdIKA TuRuaTa
avTi yia yeTpnuéva, Ta otroia Ba Arav diabéoiua puévo yia Aiyoug dpOuouG.
E@ooov o1 kivduvol atuxnuatwy g€etdlovTal ouvnBws oe oxéon Pe Tov OYKOo
KukAogopiag. Evw Ta oToixeia yia TIC KAIPIKEG OUVOAKES Kal TIG OUVOAKES
0000TPWHATOG avA WPA TTPOEPXOVTAl ATTO  KOVTIVOUG  HETEWPOAOYIKOUG
oT1abpoug. H peAétn avéAuoe Tov KivOUvo aTUXNUATWY Vyia OIQQOPETIKES
KAIPIKEG OUVOAKEG, O1 KivOUVOI avTIUETWTTICOVTaI OTTd TNV OTITIKA TOUu 0dnyou
Kar  oxertiCovralr ye Tov XpOvo TTou dartravdaTtal OTIC €KACTOTE OUVONKEC.
2UhQWVa PE T atToTEAEOUATA, OI KivOuvol aTtuxnuatwy Atav uwnAdTepol O€
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TTEPITITWON  XIOVOTITWONG KAl KATOKPAKVIONG KABWG Kal O€ TTEPITITWON
oANIoBNPOTNTAG TOU 0BOOTPWHATOG. H PEAETN ap@IoBNTABNKE ATTd TN CUVTOMN
TEPIOdO  €peuvag Kal TIG AAANAETTIKAAUTITOMEVEG KATNYOPIEG OPOAOYIKWV
ouvOnkwv. OpIoPEvEG aTTO TIG CUVONKEG NTAV €CAIPETIKA OTTAVIEG KAl €iXav
OTATIOTIKA PN onPavTika armoteAéoparta. Ta dedouéva Kivnong Baciotnkav o€
EKTINNOEIG KAl OEV TTPOEKUYAV ATTO TIG TTPAYMATIKEG TTUKVOTNTEG KUKAOQOPIAG.
Oa mpéTTel va AneBei utTown n epappoyn NG HEBOdoU e AANEG XWPESG HE
TTEPIOOOTEPA OUVEXT DEDONEVA PETPHOEWV.

2.4 2YNOWH KAI KPITIKH AZIOAOIHzH

210  Tapdv  KEPAAQIO  TTOPOUCIACTNKAV  Ta  OTTOTEAECHATA TG
BiIBAIOYPO@IKAG AVAOKOTTNONG TTOU £YIVE YIA TIG AVAYKES TNG AIMTAWUATIKAG
Epyaciag. Zuykekpiyéva, TrpayuarommoiiOnke n avdAuon diebvwv  Kal
EMNVIKWV €PEUVWV UE OKOTTO T dlEpelvnon TNG ETMIPPOAG TWV KAIPIKWV
ouvenkwv oTnVv odIKA ac@AAcia.

Omwg ava@épbnke kKal TTapatmdvw, cUPewva pe T 01Ebvry BiBAloypagia o
KAIPOG Kal ol TTIBavEG aAAayEG Tou eTTNPEACOUV TOOO TIG HETAPOPES YEVIKA OO0
Kal Tnv odIkA ac@daAeia. O SUOUEVEIG KAIPIKEG OUVONKEG OTTWG N OMiXANn, N
BpoxotTwon, n Bepuokpacia, To XIOVI Kal 0 AveEPNog Bewpouvtal Bacikoi
TTAPAYOVTEG TTPOKANCNG ODIKWYV ATUXNMUATWY. ZUYKEKPIPEVA, N CUMPBOAN Twv
KQIPIKWV  ouvinkwv oTnv  0dIK ac@AaAeia  yivetalr PeE  APECO  TPOTTO
eTTNPEAlovTag Tov 0dnyo, TTepIopifel TNV OopATOTATA KAl ATTOCUYKEVTPWVEI TOV
XPNoTn, Kabwg Kal Tnv Katdotaon Tou o0d0CTPWHATOS, KABIOTWVTAG TOV
ETTIPPETTA OE ATUXNAMATA KUPIWG AOyw oAioBnpdTtnTag. ANAG Kal PE EUPECO
TPOTTO aPOU eTTNEEAdEl TN PETAKIVNON TWV TTECWV Kal Twv odnywv. Agiel va
onuEIWOEi 6T KaTd TN BIAPKEIO SUCHEVWV KAIPIKWY ouvOnkwv n mbavotnta
oulyKpouong €ival HeyaAn, wWoTOo0 N ooBapdTNTA TWV ATUXNUATWY UTTO AUTEG
TIGC OUVONRKES €ival ouvrnBwS PIKPrR, OX1 OUWG Kal YIa TOUG EUAAWTOUG XPrOTEG
TTX TTOONAQTEG KAl HOTOOIKAETIOTEG.

ATTé TIC TTpoavoQePBEicEG €peEuveEG OuuTTEPAiVETAl OTI Ol BACIKOTEPOI
TTAPAYOVTEG KAIPIKWY Oouvlnkwy Trou oupBdAouv oTa Tpoxaia artuxfiuata
gival n Bpoxo6TTwon Kal n 6EpUOKpATia, Ol OTTOI0I £€XOUV OTTOTEAECEI Kal
QVTIKEIUEVO MEAETNG TWV TTEPICCOTEPWYV EPEUVNTWYV KABWG atToTEAOUV Kal TA
M0 OUXVA KAIPIKA QAIVOUEVA TTOU TTAPATNPOUVTA.

O kaBopiopydg TNG XPOVIKAG KAIMOKOG yia Tnv avdAuon e€ival TTOAU
ONMAVTIKr), KABWG 01 ETMITTWOEIC TWV KAIPIKWY OUVONKWY OToug OEiKTEG
aO@QaAEiag avapeveTal va dla@EéPouV avaloya HE Tn XPOVIKA KAipaka, yia
Tapddelyua avaloya pe To €av e€eTaleTal N NUéEPa A 0 privag. Kabuwg n
Kabnuepivr) TTapakoAouBnaon atraitei yeydAo apiBud nuepnoiwv OedOUEVWV
aTtuxnUAaTWV, OTTavia Xpnoiyotroigital o€ €Bvikd emimedo. Avt'  autou,
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TTPOTIMATAI N InvIaia TTapakoAoubnon Kabwg dIEUKOAUVEI TN BIEBVI) CUYKPITIKA
agloAoynon.

Ocov agopd oT1a paBnUATIKA MOVTEAQ, XpPNOIYOTTOINBnKav TOOO ATTAd
MOVTEAD TTOAIVOPOUNONG, YPAMMIKA KOl PN YPAMUMIKA, OCO KOl OTOTIOTIKEG
MEBODOI avaAuong xpovooeipwy, OTTwWS n ARIMA. Tevikd, Ta utrodeiypaTa
avAaAuUONG  XPOVOOEIPWY  UTTEPEXOUV  €VavTl  TwWV  POVTEAWV  aTTAG
TTOAIVOPOUNONG | KATTOIWY OIKOVOMETPIKWY HOVTEAWYV, KABwG AauBdavouv
uttoywn OAeC TIC ONUAVTIKEG AUTOOUOXETIOEIG 0€ KABe peTaBAnTtr Kai dgv
UTTOBETOUV ATTAG OTI T OpIa CPAAPATOC Eival AveEdpTNTA JETALU TOUG.

Q¢ ouvétTeld TwV TTAPATTAVW TTPOEKUYE N avaykn yia 1n diepelvnon NG
ETTIPPONG TWV KAIPIKWY CUVONKWY, CUYKEKPIUEVA TNG BPOXOTITWONG KAl TNG
Bepuokpaciag, otnv odikA ac@dAsia oe TOAeig NG E.E. H emAoyn Twv
TTOAEWV EYIVE PE YVWHUOVA TN YEWYPAQIKY TOUG £KTAON Kal B€0n, €101 WOTE va
KaAU@Bei yewypa@ikd 1o oUvoAo Tng EupwTtraikng 'Evwong, AapBdvovtag
uTTOWn Kal Ta dIaBECINa OTOIXEIO YIa TO OOIKA OTUXMATA KOl TO JETEWPOAOYIKA
d0edopéva. Zuvoyilovtag, KaTaBAABNKE TTPOCTTABEIO EpUNVEIag TNG ETTIPPONG
NG BpoxdmTwong Kal TNG Ogpuokpaciog oto oUvoAo TnG Eupwtraikng
‘Evwong yia ta teAeuTaia 27 €tn, amd 1o 1991 €éwg 10 2017. H mTpooTrdOeia
QUTH €YIVE PE yVWHOVA TIG MEXPI TWPO EPEUVEG TTAVW OTO OUYKEKPIKMEVO
QaIvVOuEVO, TOOO ammd TTAEUPAS aTToTEAeOUATWY 600 Kal atmmd TTAEUpPAg
peBodoAoyIWV.
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3. OEQPHTIKO YINOBAGPO
3.1 EIZArQrH

To TTapov KeEPAAQIO ava@EpPETal 0TO BewpnTIKO UTTORABPO TNG OTATIOTIKNG
avaAuong Tavw oTo oTroio BacioTnke n TTapouca AnrTAwuaTIKh Epyacia.
2UYKEKPIYEVA, AauBAvovTag uttown a@evog Ta dOedopéva TTou CUAAEXBNKav
KAl AQETEPOU TA OTTOTEAEOUATA TTOU XPEIACETAI va £EayxBouv, €TTIAEXONKav Ol
KATAAANAEG oTaTIOTIKEG pEBODOI avaAuong. ‘Exoviag wg dedopéva Ta 0dIKA
aruxnuarta, Tnv BPoxoTrTwaon Kal Tnv Bepuokpacia o€ unviaia Baon amd 14
EUPWTTAIKEG TTOAEIG OKOTTOG €ival n TTEPIYPAPR TNG ETTIOPACN TWV KAIPIKWY
ouvOnkwv oTnv 001K ao@aAeia. O1 u€Bodol avaAuong TToU PEAETWVTAI €ival N
Mpaupikg MaAivopdéunon, n AoyapiBuokavovikr TMaAivopdunon, 1o [evikd
Mpappikd Movtédo kal 10 Tpapuikd MikTé MovTéNo, €KTEVAG ava@opd Twv
OTTOIWV YiveTal TTapakATw. TEAOG, YiveTal avag@opd OTIG JEBOBOUG OTATIOTIKAG
agloAdynong kai ota Kpiripia ammodoxAg Tou TeAIKOU povTéAdou TTou Ba
XPNOIMOTTOINOEI.

3.2 TPAMMIKH NAAINAPOMHZH

H avaAuon mraAivdpoéunong (regression analysis) €ival n otaTioTik nEB0dOG
ME TNV OTTOIa PITTOPOUNE VA £CETACOUNE TN OXEON METALU BUO A TTEPICCOTEPWV
METABANTWY, €101 WOTE va eivar duvati n TTPORAeWn MPEANOVTIKAG TOug
OUMTTEPIPOPAG. ZUYKEKPIUEVQ, €ival n eEapTnUEVN PETABANTH TNG OTTOIOG N TIUA
TTPOKEITAl va TTPORAEPBEI Kal N aveEdpTnTn TTOU XPNOIKOTTOIEITAl yIia TNV
TPORBAEWn TnG €Captnuévng. lMa va TTpoodiopioTei n  emidpacn TNG
ave¢dpTnTng METABANTAG OTNV €gaptnuévn avoTrTUooEeTal éva  UaBnuaTiko
MOVTENO TTOU TTEPIYPAPEI TN OXEON TOUG.

Otav n €€aptnuévn ueTaBANT) eival ouvexég pEyeBog Kal akoAouBei Tnv
KQAVOVIKA] KATAVOMN, MIa aTTd TIG KATAAANAEG ueBOdOUG OTATIOTIKNAG avAAuong
gival N YPOuMIK  TTaAIvOpounon. H  ammAouotepn  pop®n  YPAUMIKAG
TaAivOpéunong eival n oAl ypapuikn traAivépéunon (simple linear
regression) n Jop@r) TNG oTToiag ival n EAG:

Yi=G+B*Xi+€i

TNV TTEPITTTWON auTh UTTAPXEl MOVO pia avegdptnTn METABANTA X (ME X TIMECG)
Kal yia e€aptnuévn Y (e yi TIuEG). KaBe Ceuyog Tipwyv (a, B) kabBopilel pia
OIAQOPETIKN YPOUMIKH OXEON TTOU YEWMETPIKA TTapioTavel eubeia ypauurn. O
oTaBepdC 6pO¢ a gival n TIUN Tou Y yia Xx=0, evw 0 OUVTEAEDTNG B €ival n KAion
NG €uBeiac 1 aAAIwG o ouvteAeoT G TTaAIvOpOunonG. TéEAog, o O6pog g
ovopaletalr o@aAua TaAivopdunaong, n UTTapén Tou OPeiAeTal TO YEYovog OTI
oTnVv TTPAEN N YPAMMIKI OXEON TTOU TTPOKUTITEI ATTO TNV PEBODO TNG YPAUMIKAG
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TTOAIVOPOUNONG TTPOCEYYICEI TNV TTPAYUATIKI) OXEON TTOU UTTAPYXEI METAEU TWV
Ouo petaBAnTwy X kai Y.

Otav n Tuxaia PeTapAnT €CapTATal YPAUMPIKA ATTO TTEPICOOTEPEG ATTO Mia
MeTaBANTEG X (X1, Xo, Xz, ..., Xk) TOTE €YOupe TTOAAATTAR YPOMMIKN
maAivopounon (multiple linear regression) n pop®n TNG oTroiag givai n €¢NG:

Yi=Bo + B1* Xai + B2 * Xoi + B3 * Xzi +...+ By * Xii + €

loxuer 611 Kal oTAV TTEPITITWON TNG ATTANG YPANMIKAG TTAAIVOPOUNONG, WOTOCO
TIPIV YIVEI N EKTINNON TWV TTOPAPETPWY TTPETTEI VA EAEYXOEI av IKAVOTTOIEITAI N
MNOEVIK)  OUCXETION TWV  aveEdptnTwy  PETOBANTWY €101 WOTE  va
OUPTTEPIAN®OOUV OTO POVTEAO.

3.3 AOFAPIOMOKANONIKH NMAAINAPOMHZH

H Aovyapifuokavoviky TraAivdépounon (lognormal regression) eivar n
OoTATIOTIKI) MEBOOOG TTOU CUOXETICEI YPAPMIKA BUO A TTEPICOOTEPEG HETABANTEG.
O1 ouvTeAeoTEG TWV PETABANTWY TOU MPOVTEAOU €ival OI OUVTEAEOTEG TNG
YPOUMIKAG TTaAivdpounong Kal utroAoyifovtal amd Tnv  avdAuon Tng
TTaAIvOpéunNong pe Baoel TNV apxn Twv eAAXIOTwV TETpaywvwy. H puébodog
auTh Bacifetal oTnv uTTdBeon OTI T OTOIXEIO TNG BAoNg €ival un apvnTikd, o
QUOIKOG AoydpiBuog TnNG avegdptnTng METABANTAG OKOAOUBEI TNV KAVOVIKA
KATOAVOWN KOl O apIBPNTIKOG PECOG gival OXETIKA JeyAAoG. H pabnuaTikr) oxéon
TTOU TTEPIYPAQEl TN HEBODO cival n €ENG:

log yi = Bo + Bai* X1i + B2i * Xai +...+ Bii * Xii + €

OTtrou y cival n egaptnuévn PMETABANTA, Bo, Pi,...,Bx Ol OUVTEAEOTEG MEPIKAG
TTaAIVOPOUNONG, Xii, Xoi,..., Xki Ol AVEEAPTNTEG WETARANTEG Kal € TO OQAAUQ
TTaAIVOPOUNONG.

3.4 TENIKO TrPAMMIKO MONTEAO

To yeviké ypappikd povréAo (general linear model) €ival n eméktaon NG
YPOMUIKAG  TTOAAATTANG  TTAAIVOPOPNONG OTnV  TIEPITITWON  TNG  Miag
MEMOVWHEVNG e€apTnUéEVNG METABANTAG. H pabnuatik oxéon TTou TTEplypdg@El
N pEBodO auth givai n €ENG:

Xij = Qi1 * Baj + Gi2 * Py + ...+ Qik * Py + €

Otrou x; €ival n egapTnuévn PETABANTH YIQ TOV EKACTOTE j TTAPAYOVTA KOl VIO
TTAPATAPNON i. ZNMAVTIKI) UTTOBEon TOU POVTEAOU Eival OTI Ta OQAAUOTA €;
givar aveEdptnTa Kal akoAouBoUv Tnv Kavovikr katavoun. TEAog, ol
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OUVTEAEOTEG (Qik €ival PETOBANTEG TTOU OXETICOVTAI ME TIG OUVONKEG TNG
TTAPATAPNONG | KAl UTTOPOUV VA €ival CUPPETARANTEG 1) EIKOVIKEG JETABANTEG.

Mia GAAN aBnuaTIKA HopP@r TNG TTAVw oxéong gival UE TN Jop@n TTiVaKa:
X=G=x*B+e

OrtroU X TTivaKOG OEDOPEVWV PE OTOIXEID Xjj O€ KABE OTAAN yIa KABE TTapayovTa
J Ka1 o€ KABe oeIpd yia kGBe rapatipnon i. O mivakag G atroteAeital ammd Toug
OUVTEAEDTEG Qik, EVW B = [ X1, X2,...,Xj] €Vl TTiVOKAG TTAPAUETPWY, OTTOU X; Eival
éva OIGvUO A OTAAN JE TTAPAPETPOUG VIO TOUG TTAPAYOVTEG . ETTITTAEOV, e cival
€vag TTIVOKOG JE KAVOVIKA KOTAVEUNHEVOUG OPOUG OPOAPATWV.

ACiCel va onueiwBei 611 N TTapatravw egiowon dev TrepIAauBavel oTabepd 6po,
KaBwg uTTopEi va atraAeIpbEi €ite pe péon d16pOwaon Tou TTivaka dESOUEVWV N
TTPooBETOVTAG PIa 0THAN pe dooug oTov TTivaka f3.

3.5 TPAMMIKO MIKTO MONTEAO

EmékTaon TOU YEVIKOU YPAMMIKOU HOVTEAOU OTTOTEAEI TO YPOAMMIKO MIKTO
povTéAo (linear mixed model) T0 oTroi0, O€ AvTIBEON PE TO TTPWTO, ETTITPETTEI
oTOUG OPOUG CPAAPATOG (error terms) Kal OTIG Tuxaieg €mdpaocelg (random
effects) va ep@avifouv cuox£Tion Kal un otaBepr) HETABANTOTNTA. 2TO PHOVTEAO
autd ol Trapdyovreg (factors) kai o1 ocuppeTaBAnTég (covariates) €xouv

YPOUMIKA oxéon PE TNV €apTnuévn YETABANTH.

Q¢ Tmrapdyovteg opiovTal o1 avetdpTnTeG METARANTEG TTOU TTEPIEXOUV HIA
oudda TTEPITITWOEWY, KABE TIUA TwV OTTOIWV OTTOTEAE PIa BIOPOPETIKA
YPOUMIKA €TTidpacn oTnv TIMA TNG €€aptnuévng METABANTAG. O1 TTapayovTeg
XwpidovTtal o€ dUO KaTnyopieg ival auToi TTou €mdpouv HE oTabepd (fixed)
Kal Tuxaio (random) TpOTro. TNV KaTnyopia Twv oTaBepwv ETTIOPATEWV
EXOUME TOUG TTAPAYOVTEG PE ONPAVTIKA TTANpoQopia, TTou uTtoAoyifovTal atro
Ta dedopéva Tou deiyNaTOoG Kal eTnNPeAlouv TN uWéon TIWA TNG €gapTnuévng
METABANTAG. Evw oTnV KaTnyopia Twv Tuxaiwv emdpdocwy TrepIAauBavovral
Ol TTAPAYOVTEG PE OXI TOOO ONUAVTIKI TTANPOQOPIA, Ol OTToIoI ETTNPEEACOUV TN
MeTABANTOTNTA TOU BEiYUATOG.

Q¢ ouppeTafBAnTég opifovtal ol ouvexeig peTaBANTEG (scale predictors). Ze
ouvOuaoud HE TIC TIMEC TWV TTAPAYOVTWV, Ol TIUEGC TWV CUMMETARANTWY
Bewpeital OTI €ival YPAUUIKA CUCXETIOMEVEG ME TIC TIMEG TNG €EapTNMEVNG
METABANTACG.

TéNog, pe Tn  Ol0dIKACIK TOU  YPAMMIKOU  MIKTOU  povTéAou,  Otav
mepIAapBavovtal peTaBAnTég eTravaAauBavopevwy emidpdoewy (repeated
effects variables), emTpémetal 0 TPOOGdIOPIONOG TG OOPAG TNG
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ouvdlakupavong Twv o@aApdtwy. MNa va oupPei autd Ba Tpétrel va
TTPOCdIOPICTOUV T aKOAoUBQ:

e O1 petaBAntég emavaAappavopevwy emdpaocewyv opiovtal ol
METARANTEG TWV OTTOIWV Ol TINEG OTOV TTiVaKA OEQOPEVWV PTTOPOUV VO
BewpnBbolv  wg OcikTeEG TTOANATTAWY  TTOPATNPNOEWV €VOG  HOVO
UTTOKEINEVOU (Subject).

e O1 peTaBANTEG-UTTOKEIPEVA OPICOUV TA UEPOVWHEVA UTTOKEIPMEVA TWV
emavohaupBavépevwy  petpiocwv.  O1  6pol  o@dAuatog  KAEOe
MEMOVWHEVOU UTTOKEIMEVOU gival aveEdpTNTol aTTO AQUTOUG TWV GAAWV
MEMOVWHEVWV UTTOKEINEVWV.

e H dopnR TnG ouvdiakupavong (covariance structure) Tpoodlopidel TN
oxX€0n METALU TwV TIHWV TNG METABANTAG eTTavaAaupavopevwy
ETMIOPACEWV.

H pabnuatikiy oxéon 1Tou TTeplypd@el TNV HEBOdO o€ pop@r) TTivaka givail:
y=Xb+Zu+e

OTToU Y €ival éva n x 1 dIAvUCOPa N TTAPATNPOUMEVWY apXEiwyv, b gival éva p %
1 didvuopa p TIMWYV Twv PETABANTWY oTaBepwyv emdpdcewy, u gival €va q x 1
Oldvuoua q TIMWV TwV METABANTWY Tuxaiwv emdpdoewy, e gival éva n x 1
didvuopa Twyv Tuxaiwv uttoAoiTTwy, X gival évag TTivakag ouvteAeoTwy (design
matrix) TnG TAENG N X p, O OTTOIOG CUCXETICEI TO APXEIQ TOU Yy PE TIG METARBANTEG
Tou b, Z €ival évag Ttrivakag ouvteAeoTwy (design matrix) Tng Td€ng n x q, o
OTTOIOG OUOXETICEI TA QPXEIQ TOU Y PE TIG METAPBANTES TOU U.

ATO TNV TTapaTravw e€icwon TTPOKUTITEI yIaTi TO POVTEAO KOAEiTal WIKTO,
oedopévou o1 TrepINapBavel TOOO TIC OTABEPES GO0 KAl TIG TUXAIES ETIOPATEIG.
Miog kai dev Trpoodiopifovtal dueca, ol AAANAETIOPAOCEISC METAEU Twv
oTtabepwyv emMOPACEWV Bewpouvtal oTaBePESG, o AAANAETIOPAOCEIS WETALU
TUXaiwyv €MIOPAcEwWV BewpouvTal Tuxaieg Kal oI AAANAETIOPACEIS METAEU TWV
OTABEPWYV Kal TUXAiwV ETTIOPACEWY BewpPOoUVTal TUXAIEG.

3.6 ZTATIZTIKH AZIOAOINHZH KAI KPITHPIA AITOAOXHZ MONTEAOY
A@oU dIapopPUOOUNE TO HaBNuaTikO PovTéAo akoAouBei n agloAdynon Tou, Ta
KPITAPIA TTOU XPNOIYOTTOIOUVTAl a@OPOUV Ta TTPOCcNUA Kal TIG TIUEG TWV
OUVTEAEOTWV Bi, TN OTATIOTIKI) GNUAVTIKOTATA, TNV TTOIOTATA TOU HJOVTEAOU KOl
T0 0@AAua TNG e€icwang.
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Ke@dAaio 3 OewpnTikO YTTORaBpo

2XETIKA ME TOUG OUVTEAEOTEG TNG gdiowong, Oa TTpETel va UTTAPXEl N
duvatoTnTa AOYIKNG €pUNVEIAG TwV TTPOCNPWY Toug. To BeTikd TTPOONUO
OUVETTAYETAI JE AUENON TNG £LapTNUEVNG METABANTHG 000 €XOUUE AUgNON TNG
ave¢dptntng. Evw, TO0 apvnmikd TTPOONUO OCUVETTAYETAI HE MEIWON TNG
eCapTnuévng METABANTAG 600 n ave¢dptntn augdvetal. Emiong, mpémmel va
UTTAPXEI AOYIKN) EpUNVEIQ Kal yia TNV TIUA Tou OuvTeAEoT Bi, KOBWGS augnon
TNG avetdpTnTnG METABANTAG KOTG pIa  povada eTMQEPEl  augnon NG
eCapTnUévNG PeTABANTAG Katd PBi povadeg. Av n augnon eK@pacleTal o€
TTOO0O0TA TOTE AVAPEPOUAOTE OTNV EAQCTIKOTNTA.

H eAaoTIKOTNTA QVTIKATOTITPICEI TNV EvaloOnaoia piag egaptnuévng HETABANTAG
Y oTn YETABOAN PIAG 1 TTEPICCOTEPWY AVEEAPTNTWYV PETABANTWV. [Na YpaUUIKA
MOVTEAD N EAAOTIKOTNTA BiveTal ATTO TNV TTAPOKATW OXEON:

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

2XETIKA PE TN OTATIOTIK EMITIOTOOUVN TOU HMOVTEAOU XPNOIUOTTOIEITAI N
M€BOBOG TNG peyloToTTOoIiNONG TNG TBavo@davelag. O £AeyXog yiveral péow
Tou AoyapiBuou Twv cuvapTAcewv TTBavogavelng L = -2 Restricted Log
Likelihood tTou mpétrel va gival 600 10 duvaTtov PIKPOTEPOGS. OTaV TO HOVTEAO
TTEPIEXEI TTOAAEG METOBANTEG TOTE XPNOIMOTTOIOUUE TO KPITAPIO Adyou
mlavoeaveiag (Likelihood Ratio Test- LRT).

loxUel: LRT =-2 * (L(b) — L(0)),

Otrou L(b) = L (uovtéou pe p petapAnTég) kai L(0) = L (uovTEAOU Xwpig TIG p
HETABANTEC). Av To LRT eival yeyaAUTEPN QIO TNV TIPA TOU KPIThPiou X2 yia p
BaBuoug eAeuBepiag oe eTmiTedo onuAvTIKOTNTAG 5%, TOTE TO MOVTEAO egival
OTATIOTIKA TTPOTINOTEPO ATTO TO MOVTEAO XWPIG TIC METARANTEG Kal YyiveTal
QTTOOEKTO.

O1 éAeyxol Twv oTaBepwyv emidpdoewy (test of fixed effects) yivovral pye Ta
F—tests, yia KGBe pia atrod TG oTaBEPES EMOPATEIS TTOU OPICOVTAl OTO HMOVTEAO.
O1  petaBAnTéc  oupPBdAAouv  onuavTikd OTO  MOVTEAO OTav N TIPA
onuavTikoTnTag (significance value) eival sig<0,05. Autdé onuaivel 0TI n
METOBANTA €ival OTATIOTIKA onuavTikh yia 10 95% TOUAGYIOTOV TWV
TTEPITTTWOEWV.

O1 éAeyXOl TWV OUVTEAECTWV TWV METABANTWY TWwWV OTAOEPWYV
emdpdoewy yivovral e 1o t-test. O ouvteAeoTnG t ekppdadleTal ue TNV oxéon:

tstat = B| / S.e
OTTOU, S.€e : TUTTIKO o@aApa (standard error)
Baoel TN avwTépw ox€0nG, 600 PEIVETAI TO TUTTIKO OQAAPA TOGO auEAveTal

O OUVTEAEOTAG tstar. KOl OuveTrwg au&dveral n emdpkeia (efficiency). Ooco
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MEyaAUTeEPN e€ival n Ty Tou t, TOOO MeyaAUTeEpn E€ival n €mMPpPon TNG
OUYKEKPIUEVNG  METABANTAG OTO TeAKO atrotéAeopa. [lpokeiyévou o
OUVTEAEOTNG Kal Apa n METABANTA va yivel atrodekTr], Ba TTPETTEl Kal €dw va
loxuel sig < 0,05.

TéNOG, OTOV TivaKa TwV TrapauéTpwy ouvdlakupavong (covariance
parameters) gu@avifovtal ol TTapAPETPOI TTOU TTPOC0dIopifouv TN dlaKUuavon
TNG TuXaiag emmidpaong Kal Tn dlakKUPavon Twv UtToAoiTTwy (residuals). 2tnv
TEPITITWON, TTOU n OOoPrR OuvdloKUPavVoNG Yia Tnv eTTavaAapBavouevn
MeTABANTA €xel opioTei wg AR(1) Ba TTpétTel va TTpoadIopIoTOUV N dIaKUUAvon
o (AR1 diagonal) Tn¢ K&Oe TIPAS TS METABANTAS Kai n ouoxétion p? (AR1
rho) petagu dUo ouveEXOUEVWV TINWVY TNG.

2TNV TTapoUCa JITTAWUATIKA €pyacia ol aveEApTnTeG PETAPRANTEG, KABWG Kal O
oTaBepdG OPOG £XOUV OPIOTEI WG OTOBEPES ETIOPACEIC KI ETTOUEVWG OTOV
TTivaka auTtdv eAéyxetal n S1AKUMAVON TWV UTTOAOITTWV HE TO KPITHPIO
Wald Z.
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4. ZYANOI'H KAI EMNEZEPr AzZIA ZTOIXEIQN
4.1 EIZArQrH

2KOTTOG  TnG Trapoucag AmAwpatikig Epyaciog  €ivar n avarTuén
MaOnuaTIKwy  PovTéAwv  Tou  Ba  TTpoodlopiouv TN OUOXETION NG
BPOXOTITWONG Kal TNG OEpPOKPATiag PE TOV ApPIBUO TwWV ATUXNMATWY O€
moAeig NG Eupwtraikig ‘Evwong. Metd 1n BipAIoypa@iky avaokotrnon
OUVOAQWV EPEUVWV HE TO QAVTIKEIMEVO TNG €Pyaciag Kal TV avaAuon Tou
BewpnTiKOU UTTORAGBPOU TwV OTATIOTIKWY MEBOGdWYV, akoAoubnoe n cuAAoyn
TWV ATTAITOUPEVWY OTOIXEIWV KAl N KATAAANAN €TTEEEPYATia TOUG.

To TTapdv KEQAAQIO aOXOAEiTaI e TNV TTEPIYPAPN TNG dladikaoiag cUAAOYRGg
KOl ETTESEPYATING TWV OTOIXEIWV, £TOI WOTE va 00Ol yia TTAAPNGS €IKOVa YIa
TNV TTOIOTNTA KAl TNV Q&IOTTIOTIA TWV OTOIXEiIWV TTou XpnolpoTtroienkav. Katd
TN CUAAOYN Kal ETTEEEPYATIQ TWV OTOIXEIWV TTPOEKUYWAV did@opa TTpoRARuaTa,
Ta TTPOPBARuUATA QUTA TTapoucIAovTal TTOPAKATW KaABWwG Kal o0 TPOTTOg
QVTIMETWTTIONG TOUG. T€AOG, ava@EPETAl O TPOTTOG E€TTECEPYQTIAG TOUG OTO
mPoéypapua EXCEL.

4.2 2YAAOI'H ZTOIXEIQN

Na Tov oko1rd TNG TTapoucag ATAwMOTIKAS Epyaciag atraimdnke n cuAAoyn
OTOIXEiWV TTOU agopoucav Tn BPoxoTTwon, Tnv Beppokpacia Kal Tov
apIfué TwWV aTuXnMATwyV o€ unviaia Bdon yia T Xpoviky Tepiodo 1991-
2017, yia 14 1oAeig 1nG EupwTtng. ETmiong, XPEIAOTNKE KAl TO KATA KEQAANV
A.E.N. Twv méAewv ¢ E.E., a@ou yivetal TTpooTTddeia cuoxETIoONG TWV
atuxnuaTwy pe 1o A.E.T. kai Tn Bepuokpacia, dpa atmrairi®nke 1o A.E.I. kai o
TTANOUOHOG TWV XWPWV TTOU CUMHETEXOUV OTnV avaAuon. H ouAloyn Twv
OTOIXEIWV auTwV Bev €yive atmd pia povo Bdon dedouévwy, KaBwg utTApxav
eMEIYEIC OTIC KUPIEC TTNYEG TTOU  XpnoldoTtroinénkav, €rol avalntibnkav
TEPIOCOTEPES BATEIG, O OTTOIEC AvAAUOVTAl TTAPOAKATW.

4.2.1 BAZEIZ AEAOMENQN

Mia Baon dedouévwy TTOU XPNOIUOTTOINONKE yIa TOV ApIBUO Twv aTuXnuaTwWV
givai n Eupwtraikl Bdon Od8ikwv Atuxnuarwv, CARE (Community
database on Accidents on the Roads in Europe). H Bdon autr €xel dedopéva
00IKWV aTuxnuéatwyv atmmd 1o 1991, éxel dnuioupynBei ammd TTpwToBoulia TNG
EupwTtraikng EmiTpommA¢ Kai TTepIAapBdvel aToixeia 0OIKAG aO@AAEIS TwvV
Xwpwv NG Eupwtraikng 'Evwong. Zuykekpipéva, n Baon TTepiEel AETTTOUEPN
gToIxeia yia KAbe €va atuxnua, OTTWG AUTA CUYKEVTPWVOVTAl OTTO Ta KPATN
MEAN TG E.E. pe Bdoel 10 €kAoTOTE €OVIKO OUOTNUA OUAAOYAC OTOIXEIWV.
QoTo00, Ta €Bvikd cuoThuata ouAAoynG oToixeiwv dev gival TTavTa cupBartda
Kal OUYKPIoIua HETAEU TWV SIOPOPETIKWY XWPWV, £T01 N EupwTraikr ETiTpotA
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TTAPEXEI KAl EQAPPOLEI Eva TTAQICIO PHE KAVOVEG PMETAOXNMUATIOUOU TWV EBVIKWV
oedopévwy emTpémovrag otn Bdon dedopévwyv CARE va diaBétel ouppatd
oedopéva.

21a TTAaiola BeAtioTotroinong TG Bdong dedopévwv CARE, avattuxOnke n
TPoTaon yia éva Koive 2uvolo ZTtoixeiwv Odikwv Atuxnuatwv (CADaS -
Common Accident Data Set), TTou va TTEpIEXEI v GUVOAO HE TUTTOTTOINPEVA
oedopéva, To oTToio Ba emMITPEWEI TNV DIABECN CUYKPICINWY OTOIXEIWV 0dIKWV
aruxnuaTwyv otnv Eupwtrn. H cuoTtaon tou TTpoypduuarog CADaS BacioTnke
oToV TTPOCOIOPIoUS TWV OTOIXEIWY TTOU €ival ATTapaiTnTa yia TNV avaAuon Twv
00IKWV aTtuXNUATWV Pe TN oUMPBOAN €1dikwyv atrd Tn Bdon dedopévwv CARE
Kal atro 1o TTpoypappa SafetyNet, aAAG kai a1td TRV avaAuon Twv dI0BECINwWY
€OVIKWV ouoTnudTwyv oculloyng oToixeiwv otnv EupwTrn. O1 yetaBANTEG Kai Of
TINEG TTOU TTEpINaPBavovTal oTn Bdon dedopévwv CARE atrotéAecav Tn BAon
yia To CADaS, aAAd AjeBbnkav kai dAAa d1eBvr) apxeia dedopEVwY.

MNa Ttnv emiteuén TOU OTOXOU TnG Trapoucag AmAwuaTikiG Epyaciag
aTTaITOUVTaI OTOIXEIO ODIKWV ATUXNMATWY TTOU ouvéRnoav OTIG TTOAEIC TNG
EupwTtraikig ‘Evwong tou emAéxOnkav yia avaiuon. tn dourp CADaS
mepIAapBaveTal pia peTaBANTA N oTToia Xwpilel Ta KPATN OE TTEPIPEPEIES KAl
TTEPIOXEG OUPQPWVA PE TNV KOIVI] OVOPOTOAOYiO TwV €0A@IKWY OTATIOTIKWY
povaddwv NUTS (Nomenclature of Territorial Units for Statistics). H
kKwdikotroinon NUTS eival kwdikoi dIoIKNTIKAG dIaipeoNG TTOU XPENOIUOTIOIEI N
Eupwtraikp ‘Evwon yia oTamioTikoug Adyoug. Me autdév Tov TpOTIO,
evidoooupe Tnv KABe TOAN ota avriotoixa NUTS kal AapBdvouue Ta
aTTapaiTNTA OTOIXEIO VI TRV avAAuon.

MNa TN ouAAoyn Twv KAIMOTIKWVY dedouévwy, Bepuokpaacia Kal BPoXOTTTwaon o€
pnvaia Baon, n kupia TNy TToU XpnoldoTtroinenke sival n EBvikA Yirnpeoia
Qkeavwyv Kal Atpéog@aipag (NOAA - National Oceanic and Atmospheric
Administration) Tou Ytroupyeiou Eptropiou Twv HIMA. H NOAA 16pUBnke 1O
1961 KAl OKOTTOG TNG Eival va TTAPEXEI ETTIOTAMOVIKN dlaxeipion Kal agidétmoTn
dlapoipacn Twv TTEPIBAANOVTIKWY OEQOUEVWV TTAYKOOMIWG.

EmimmAéov, pia GAAN 1Ty TTOU XPNOIUOTIOINBNKE yia TN OUAAOYH KAIPIKWV
oedopévwy gival To KNMI Climate Explorer, To otoio €ival yia 81adIKTUOKA
EQAPMOYN YIa T OTATIOTIKA AVAAUCN TWV KAIJATIKWY OedOPEVWY. ATTO TOV
IoTOTOTTO  AAPONKav Ta Oedopéva  pEONG MNnviaiag BpoxoTTwong  Kai
Bepuokpaaiag, yia TIG TTOAEIC TTOU PEAETANE, v BewpouvTal agIOToTa KAaBwg
0 10TOTOTTOC KAl N eTaipeia eival pépog Tou lMaykdopiou MeTewpoAoyikou
OpyaviopoUu-WMO kaBwg kal Tou European Climate Assessment & Dataset
(ECAD).

TEéNOG, OTTWG ava@EéPONKE KAl TTapaTTdvw OTnv avaAucn Pag XpnoIUoTToINOnkKe
Kal To Katd kepaAv A.E.T1. Twv moAewv TnG E.E. 1TOU peAetdue. ‘Eyive n
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TTapadoxn o711 To Katd keaAv A.E.IT Tng xwpag ival idlo Kal oTIG TTOAEIG, apa
Ta oTOIXEIO TTOU OCUAAEXBNKavV agopouv TIG TIuEG A.E.T. o¢ etiTredo Xwpag Kal
0 TTANBUOPOG TOU €KAOTOTE KPATOUG, WOTE VO MPETATPATIOUV Ol TIUEG aAVA
KaTolko. H Baon 6edopévwyv atrd ottou avTAnoaue Ta TTavw dedopéva gival n
EUROSTAT, n oTtaTmioTikp utrnpeoia tng Eupwtraikig Emitpomng. Ta
oedopéva yia 1o A.E.IN. agopouv Tpiunva oToixegia yia 10 Xpovikd didoTnua
1995-2017 , evw o TTANBUCPOG avagEPETal o€ £TRHOIA BAON.

4.2.2 MNPOBAHMATA KATA TH ZYAAOI'H ZTOIXEIQN KAI H
ANTIMETQIIZH TOYZ

NAOyw TnG UTTAPENG OIOPOPETIKWY CUCTNUATWY CUAAOYNG Kal E€TTEEEPYATiag
TWV OTOIXEiwV Twv 00IKWV atuxnuatwyv ava ToAn, e€ivar duvatd va
TTapoucsiacTouv  TTPORAAMOTA, Ta oTroia  TMOavwg va odnynoouv oTn
O1IaTUTTWON €0QAAYEVWY ouuTTEPaoUaTwy. ‘Eva T1étol0 TTPORANMa o@eileTal
OTOUG BIAPOPETIKOUG OPICHUOUG TTOU £XOUV Ta KPATN yIa Ta dIdQopa ETTINEPOUG
otoixeia. Ztnv  Tapouca AmmAwpatiki  Epyacia auté 10 TTPOLRANnua
QVTIMETWTTIOTNKE PE TN XPHon oToixEiwv atmmd Oiebveic 1 eupwTTaiKEG PACEIS
O0edopévwy, OTTOU Ta OTOIXEIQ TTOU TTPOEPXOVTAl ATTO TNV KABE Xwpa £Xouv
uTToOTEl TNV KATAAANAN €mme€epyania, wWOTE va yivouv OMOIOUOPQa KAl
OUYKpioIua.

To pévo TPOBANMO TTOU TTAPOUCIACTNKE KATA T OUAAoyR Twv
oedopévwyv ATav n un O100e0cIuOTNTA OE OPICPEVES TTEPITITWOEIS OAWV TWV
armaitoUpevwy oToixeiwv. ‘Exel AdN avagepOei, 0TI Ka®’ 6An tn didpkeia NG
eKTTOVNONG TNG AImAwaTIKAG Epyaciag emixeipiOnke n CupttAfipwon Twv
aTTaPAITNTWY OToIXEiIWY, NEow TNG avalATnong o AAAEG BACEIC DEDOUEVWV.
To BaoikdTepo TTPORANPA QVTIUETWTTIOTNKE ME TIG EAAEIPEIC TWV KAIPIKWV
OTOIXEiWV, MNviaia PpoxoTTwon Kal  Bgpuokpacia, wg Baciky TNYA
oedopévwy Xpnoipotroinenke n NOAA Kal wg GUPTTANPWHPATIKA TNy To KNMI
Climate Explorer. Qot6c0, TTapOAO TTOU UTTAPXE KAl CUPTTANPWHMATIKA TTNYA
eNAXI0TEG eAAEiYEIC ouvéXICav va UTTAPXOUV, Ol OTTOIEG CUUTTANPWONKaAv ME
TNV u€B0SO Tou OTABUICPEVOU HECOU OpOoU.

2TNV TTEPITITWON TWV KAIMOTIKWY OEOONEVWV TTPOEKUWE Kal TO TTPORANPa TNG
METATPOTTAG TWV POVADdWY TTOU XPNOIUOTTOIOUUE, KABWS aTNV TTPWTN TTNYA N
BpoxoTTwon MUETPATAI OE VIOEC Kal N Bepuokpacia oe @apevait, v OTNV
OUMPTTANPWHATIKA OI HOVADES eival XIAIOOTA Kal BaBuoi KkeAaiou.
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4.3 ENEZEPIrAZIA ZTOIXEIQN

Apou €yive n  OUAAOY TWV ATTAITOUPEVWY  OTOIXEIWV  aKOAouBei n
opadoTroincn ToUug O€ KOIVA) BACT dEDOUEVWY, KAl 0T CUVEXEID N KATAAANAN
ETMECEPYATIO  TOUG YIO VO XPnolgotroinBouv  oTOo TEAIKO povTého. H
odadoTroinon Twv OToIXEiwv Yivetal o€ Bdon dedouévwyv PeE TN XPHon Tou
mpoypduuatog EXCEL. H Baon autrh tepiéxel Tig 14 méAeig 1ng E.E. 1TOU
MEAETANE, KOBWG Kal TA OTOIXEId TTOU Ba XPNOIYMOTTOINCOUPE OTa TEAIKA
MOVTEAD WG METARBANTEG ONAadA Tn Bepuokpacia, TNV PPOXOTTTWON Kal Ta
00IKA ATUXAMOTA. 2TOV TTAPOKATW TTVOKA TTOPOUCIACETAl N HOPP ME TNV
oTroia giorixénoav Ta didgopa oToixeia oTn facn dedouévwy.

A B C ] E F &

1 DATE CITY GROUP | PRCP TAVG | FATALITIES | LN[FATALITIES)
321 |2017-08 |Akhens 1 0,04 844 13 2564949357
322 | 2017-09 |Athens 1 0,94 76,6 13 2,.564949357
523 | 2017-10  |Athens 1 0,39 56,2 20 2995732274
5324 | 2017-11  |Athens 1 304 28,8 9 2197224577
525 2017-12  |Athens 1 1,38 543 15 2,708050201
326(1991-01  |Madnd 1 0,35 41,3 26 4 02356438
5327 [1991-02  |Madnd 1 3.02 41,8 45 3817712326
328(1991-03 |Madnd 1 214 20,2 26 4 02356438
53291991-04  |Madnd 1 1.1 222 a2 3,551243719
330(1991-05 |Madnd 1 0,23 29,8 70 4 251348311
331[1991-06 |Madnd 1 01 73,1 72 4 26969745
5332 [1991-07  |Madnd 1 0,96 78,7 73 4 322807275
333(1991-06 |Madnd 1 0,01 80,5 60 40910056561
334[1991-09 |Madnd 1 1,25 (] 73 4 322807275
335(1991-10  |Madnd 1 244 ad 2 42 3, 728100167
336(1991-11  |Madnd 1 0,54 4758 Bd 4154184563
337 [1991-12  |Madnd 1 044 429 a1 3,925925911
338(1992-01  |Madnd 1 02 38,8 49 3899900424
339(1992-02 |Madnd 1 0,83 439 60 4, 091005651
340(1992-03 |Madnd 1 043 21,1 21 3925925911
541 (1992-04  |Madnd 1 0,95 26,4 60 40910056561
342 (1992-05 |Madnd 1 21 66,1 49 3859950424
5343 (1992-06 |Madnd 1 292 634 44 3788724789
5441992-07  |Madnd 1 0,79 78,6 44 3788724789

TNINAKAZ 4.1 : Baon Acdouévwv
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2TOV TTOPATTAVW TTIVAKA ATTEIKOVICETAI O TPOTTIOG PE TOV OTTOI0 dnUIoUPYRBNKE
n Baon dedopévwy. ZTnV TTPWTN OTNAAN, €ival n oTHAN “DATE” kal £XOUpE TOUG
MAVES aTTd TO 1991 £€W¢ TO 2017, KOBWGS TA OEdOUEVA PE T OTTOIO DOUAEUOUNE
gival o€ unviaia Baon yia 27 cuvexoueva £tn. AkoAouBei n othHAn “CITY” é1Tou
avaypA@ovTal Ol EUPWTTAIKEG TTOAEIG TTOU ETTIAEXONKAV va €LETACOTOUV OTNV
TTapoUuoa epyacia. 2Tn ouvéxela éxoupe TN otAn “GROUP” n otroia
AVOQEPETAI OTAV OPODOTTOINCN TWV TTOAEWV TTOU EYIVE YIA TIG AVAYKEG TOU
OTATIOTIKOU MOVTEAOU Kal TTEPIEXEl POVO TIG TIWEG 1 Kal 2, AeTTTOMEPA
TTEPIYPOAPN VIO TNV OPaAdOTTOINON YIVETAI O ETTOPEVO KEQAAAIO. ZTIG ETTOPEVES
OTAAEG €xoupe TN péon pnviaia Bpoxotmtwon (PRCP) yia KGBe 1OAn, Tn yéon
punviaia Bepuokpacia (TAVG) yia kdBe 1OAN KAl Ta Pnviaia atuxnuara
(FATALITIES) Tng kaBe 1TOANG, yia Ta £€Tn TTou PeAeTAUE dnAadr 1991-2017.
Kal otnv TeAeutaia oTAAN €xouue TOV QUOIKO AOYydpIBUO Twv ATUXNUATWY
(LN(FATALITIES)), mou O6mmw¢g Ba avoeepBei Kal TTAPAKATW ATTOTEAE TNV
eCaptnuévn PETABANTA TToU Ba xpnoiyoTToinBei oTa povTEAQ avaAuong.

H Ttapamdvw Bdaon 6edouévwv  xpnoigoTroindnke autouoia aAAG  Kal
METAOXNMATIOMEV OTO OTATIOTIKO TTPOypapua  SPSS, TTpokeIyévou  va
IKAVOTTOINBOUV Ol AVAYKEG TOU €KACTOTE POVTEAOU TTOU XPNnoIYoTTolouuE. Mia
aAAayr} TTou UTTEOTN €ival O XWPIOWOG O€ ETTINEPOUS XPOVIKA dIaoTHPATA, VIO
TO oUVOAO Twv TTOAewv, Ta dlaoThparta givar 1991-2005 kar 2006-2017. ANG
Kal N TTpooBrikn Tou Katd ke@aAfv A.E.T1. yia To xpoviké didotnua 1995-2017,
o€ TPINNVIES TINEG, dpa £yIve Kal KATAAANAN €TTEEEpyania TG Bepuokpaaiag Kal
TWV ATUXNPATWY avAyovTag TIG TIMES OTTO Pnviaia ava@opd o€ Tpiunvn, YE TN
O1adIKACIa TwV MECWV OPWV. ZTN CUVEXEIQ UTTOAOYIOTNKAV Ol TTOCOOTIAIEG
METABOAEG TwV TINWYV. MNepaimrépw avaAuon yiveTal OTO ETTOPEVO KEPAAQIO, TTOU
TTapoucidleTtal n pebodoAoyia TTou akoAouBrnONKe.

2Tn ouvéxela oxedidotnkav yia TIG eEeTalOUEVEG TTOAEIG, ME TN XPrion Tou
EXCEL,d1aypduuata 1Tou TTapoucidlouv yia KGBe 1TOAN TV pnviaia €g¢EAIEN
NG Bepuokpaciag, TNG BPOXOTTITWONG KAl TWV ATUXNMATWY YIA TIG XPOVOAOYiIES
1991-2017. AuTO £yive e OKOTTO va EVTOTTIOTOUV, £0TW KAl OXNMOTIKA TTIOAVES
TAOEIG OTIG TIUES TWV ATUXNHUATWY, TNG PPOXOTITWONG Kal TNG BEPPOKPATIag.
Mapatnpeite 0TI o€ OAEG TIG TTOAEIG PE TO TTEPACHA TWV XPOVWYV TA ATUXAMATA
MEILVOVTAI EVW VIO TNV TTEPITITWON TWV KAIPIKWY WETABANTWY dev evToTTieTal
KATTOIO TAON OTO TTEPACHA TWV XPOVWYV, TTEPA ATTO TIG TAOEIG ETTOXIKOTNTOG
TTOU UTTAPXOUV.
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5. EOPAPMOI'H MEOOAOAOTIIAZ KAI AlTOTEAEZMATA
5.1 EIZArQrH

210 TTapov Ke@AAaio Tng AmmAwpaTikAG Epyaciag mapoucidleTtal n avaAuTikn
TEPIYPOP) NG MeBodOAoyiag TTOU  XpNOoIPoTToINenke, KaBwg Kal 1A
atmroTeAéopaTa TTOU TTPOEKUWAV. APOU EyIve N CUANOYR Kal €TTECEPYQTia TWV
O0edopEvwy OTo TTPOYPAPua Excel, OTTwg TTEPIYPAPNKE KAl OTO TTPONYOUUEVO
KEQPAAaIo, akoAouBnoe n OTATIOTIK) avAdAuon Twv OToIXEiwv autwv. H
OTATIOTIKA avaAucon TTpaypaToTroifonke e 10 Mpaupikd MIKTO MovTéAo péow
TOU €10IKOU OTATIOTIKOU AoyIodIKoU SPSS.

Mepiypd@ovTal avaAuTIKG Ta BridaTa TTou akoAouBnBnkav Katd TNV epapuoyn
NG neBodoAoyiag Kal TrTapoucialeTal n dIadIKAoia avaTITugNG Twv KATAAANAwvV
MovTéAwv. MapouaoidlovTal €TTIONG OI OTATIOTIKOI €AgyXOl TTOU ATTQAITOUVTAI
yla TV atmodoxn i KN TwV HOVTEAWV.

TéNog, OTO TAPOV  KeEPAAaIo TTapoucidlovTal  Kal  TTEpypd@ovTal  Td
armoTeAéopaTa  TTOU  TTPOEKUYWAV aTmd TN  OTATIOTIKA  €me€epyacia  Kal
TTPayPaToTIolEiTal TTPpooTTdBeIa €€AYNONG Toug MPe PAoel T AOYIKA, TNV
EUTTEIPIO KaI oToIXeia atrd T oXeTiKA BiBAloypagia. H TTapouciaon Twv
aTTOTEAEOUATWYV DIOKPIVETAI OE TPEIG PATEIC:

e [lapouciaon Twv e€ayOUEVWV OTOIXEIWV
o [lepiypa®r) TWV QTTOTEAECUATWV
e EZAynon twv atmmoteAeopdrwyv

ACiCel va onueiwBei 611 TTpIv TNV €TTIAOYr TOU TEAIKOU HOVTEAOU KOTA Tn
OTATIOTIKI] avAAuon, avaTmTuxbnkav OpKeTA HOVTEAA Kal €yivav OIA@opES
OOKIMEG TTPOOBETOVTAG KOl APAIPWVTAG CUVEXWS UETABANTEG PE TO KPITAPIO t-
test, uéExpl va KAataAAEouPE oTa TEAIKA POVTEAQ TTOU TTEPIYPAPOVTAI AVAAUTIKG
TTAPOKATW.

5.2 AHMIOYPT'IA BAZHZ AEAOMENQN

MNa Tnv avdamtuén Tou povtéAou, dnuioupyndnke pia KUpla Bdon dedopévwy
TTou TrepIAGuBave 12 ToAeIc TNG EupwTraikAc ‘Evwong. MNa kaBe moAn (CITY)
Kal yia To avTioTolxo priva atrd 1o €106 1991 éwg 10 2017 (DATE) €xoupe TNV
pMéon unviaia Bpoxotmrtwon (PRCP), Tnv péon unviaia Bepuokpacia (TAVG),
TOV apiBudé Twv atuxnudtwyv o€ unviaia Bdon (FATALITIES) kai Tov
AoydpiBuo Tou apiBuol Twv atuxnuatwyv (LNFATALITIES), kabwg kal Tnv
opadotroinon Twv TéAewv (GROUP), n otroia avaAueTal TTAPOKATW.

Me 1n Xxprion Tou [papupikou MikTou MovTtéAou TrapaTtnpndnke OTI TO
OUYKEKPIUEVO MOVTEAO XPNOIMOTTOIET MIa TTOAN w¢g TTOAN ava@opdg, PeE TNV
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OTTOI0 OUYKPIVEl TIG UTTOAOITTEG KAl TTPOKUTITEI €AV UTTAPXEl OTATIOTIKA
ONUAvTIKI dIaQOpPAa OTNV ETTIPPON TOUG OTO POVTEAO. KaBwg Oev TTPOEKUTITE
éva POVTEAO OTATIOTIKA ATTOOEKTO, TTPOTIUABNKE va yivel N oUyKpion QuTh)
METACU TWV opddwv Twv TOAcwv. MNa 10 AOyo autd dnuIoupyABNKE n
METABANTA TNG opddag Twv TTOAewv (GROUP), n otroia kal XpnoIUoTToInenke
o010 povTéNo. H opadotroinon Twv TTOAEwV £yIve YE BAON TN YEWYPAQPIKA TOUG
Béon, dpa KaT ETTEKTOON KAl TWV KAIPIKWY TOUG OUuvONKWY, €101 TTPOEKUYWAV
OUO OUADEG, 01 VOTIEG KOl 01 BOPEIEG TTOAEIG. ZTIG VOTIEG TTOAEIG BOONKE N TIPA 1,
EVW OTIG BOpeleg TTOAEIG N TIUA 2. H opdda Twv Bopeiwv TTOAEwV €TTIAEXONKE
va gival n opgada avapopds, KaBwe TTepIAAPBAVEI TIG TTEPIOCTOTEPES TTOAEIG.

O1 opadeg autég TrepIapBavouy TIG akOAoOUBEG TTOAEIG:

e NOTIeg MbOAeIg: ABrva, MadpiTtn, Pwun, BapkeAwvn
e Bodpeieg MNMoAeig: Aougeupoupyo, Mapiol, Aovdivo, AouBAivo,
ApoTtepvTay, ZToKXOAUN, Auwv, MTTépUIVXOU

ACiCel va onueiwBei 611 oTnv TEAIKA PAon dedopévwv OTTWG aUTH TTPOEKUYE
oto Excel, pyerd 1Tn OoUAAOYR Twv OTOIXEIWYV, €iXape oUVvOAIKA 14 TTOAEIG,
WOTOCO PETA aTTd OOKIUEG OTO HABNTIKO POVTEAO yia va BYAAOUUE OTATIOTIKA
aTTOOEKTA atToTEAEOUATA aQalIpEcaue duo aTTd TIG TTOAEIG, TNV AlcaBdva Kai TIG
Bpu&éAeg. ZxeTikd pe tnv Aicapova €vag AOyog un Xpnoiuotntag tng oTo
TEAIKO POVTEAO €ival evOeEXOMEVWG N EAAEIYPN TWV OTOIXEIWV TNG yIa Ta £Tn
2015, 2016 kai 2017, yia 1a €T autd Oev €xouue OIOBEOIUa OTOIXEIO
atuxnuaTwy. Evw o1igc BpugéAAeg TTapatnpriBnke PIKPOG apiBudg atuxnuaTwy
OTO OUVOAO TWV ETWV.

EkT6¢ ammd tnv kupia Bdon dedouévwy TTou TTEPIAGUBave oToixEia yia 6Aoug
TOUG MNVEG OTO XPOVIKO didotnua 1991-2017, dnuioupynRdnkav dAAeg duo
Baoeig dedopévwyv WoTe va €locaxbouv oTo OTATIOTIKO AOYIOMIKO Kal VO
TTPOKUWOUV Ta OIOPOPETIKA OTATIOTIKA MOVTEAQ yIO ETTIMEPOUG  XPOVIKA
dlaotApara. O dlaxwpIoPOG oe XpovIK& SIaoTHPATA BacioTnKE O€ £PEUVEG
TEPI KAIMATIKAG aAAAYAG TTOU ava@épouv OTI TNV dekaeTia 2006-2015 n
Bepuokpacia éxel avéRel 0,83 éwg 0,89 Babuoug keAoiou oe oxéon UE Ta £€Tn
1850 €wg 1899. 2uykekpiyéva, n NAZA avagépel OTI TNV TEAEUTAIO DEKQETIO
éExouue Ta 5 Beppotepa €tn TnG TeAeutaiog 130eTiag. Bdoel Twv oToIXEiWY
QUTWV Kal HETA aTTO QOKIPEG XwpilovTal Ta XpoviKa diaoTthuata 1991-2005 kai
2006-2017. ‘ET1o1 TpokUTITOUV dUuO Kalvoupleg Bdoeigc dedopévwv  TTOU
TTEPIEXOUV TIG iD1EC METABANTEG PE TNV KUPIG BACN POVO TTOU ava@EpovTal O€
QUO XPOVIKEG TTEPIOOOUG, N HIa €XEl unviaia dedopéva yia Ta £€1n 1991-2005 kai
N GAAN pnviaia dedouéva yia Ta €1n 2006-2017.

2Tn @Acn auTr) CUCXETIOTNKAV N METABOAR Tou AoyapiBuou Tou apiBuou Twv
aTtuXNUATWY (WS €Captnuévn MPETABANT) ME TV PPOXOTTTWON Kal TNV
Bepuokpaaia, Kabwg Kal ge TNV aAANAETTIOpacn TNG opadag Pe TIG duo
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avecApTNTEG PETAPRANTEG. 2T OUVEXEIQ TOU KEPAAaiou Ba TTapouciacTouv Ol
TPEIG ECIOWOEIG TIOU TIPOEKUWAV, N MIAd ava@EéPETal OTnV Kupla Bdon
OeDOUEVWV KAl 01 AAAEG BUO OTA ETTINEPOUG XPOVIKA DIACTIUATA TTOU JEAETAUE.

EmmAéov, otnv Tapouca AmTAwpoTiKy  Epyoaoia  €yive  TTpooTTrdBeiag
OUOXETIONG TNG METABOAAG TWV OJIKWV OTUXNMATWY HE TNV PETOROAR Tou
A.E.T1. kai Tnv petaBoAr TnG Bepuokpaciag. EMAEXONKE wg PETABANTA TO
A.E.T1. emeidf ammd TANBwpa epeuviov TTOU €XOUV Yivel €XEI TIPOKUYWEI WG O
ONMAVTIKOTEPOG TTAPAYOVTAG TTOU €TTIOPA OTA OJIKA ATUXNAMATA, Apd YiveTal
TTPOCTTAOEIO VO OTTOMOVWOOUKE TOV TTAPAYOVTA QUTOV Kal VA €PUNVEUCOUUE
TNV €mMidpacn TnG Bepuokpaciag ota odIKG artuxiuaTa. ETTopévwg, dedouévou
OTI digpeuvaTal n emppor TG METaBoANG Tou A.E.M. kal TNG METABOAAG TNG
Bepuokpaciag, Bewpndnke o0pbBOTEPO Vva EKPPAOCTEI Kal n  €Laptnuévn
METABANTA pE TOV idI0 TPOTTO. Anuioupynonke Aoimrdv n HeTABANTA TNG ETAROINOG
TTOO0OTIAIOG PETABOAAG TOu aplBpol Twv atuxnuatwy (FATALITIESch).
Mpétrel va onueiwBei 0TI Ta oTolxeia TTou agopouv 1o A.E.I. kal uttdpyxouv
dlabéoipa cival ammd 1o 1995 Kal ava@EpovTal o€ TPiUNVa XPOVIKA dlaoThAuaTa
o€ ETMTTEDO XWPWV, ETTOPEVWG, UTTOAOYi(ouue TOo KaTd Ke@aAnv A.E.M. Twv
KPATWV Kal KAvoupe Tnv TTapadoxn Ot gival otabepd yia OAeg TIG TTOAEIG TOU
eEKAoTOTE KpATOUG. E@OCOV €éxoupe Tpiunviaia oToixeia yia 10 A.E.M.
TTPOCAPUOLOUNE Kal Ta UTTOAOITTA OTOIXEIO HOG WOTE va £XOUV TV idia Jopen,
€101 €XOUME TPIMNVIQia oToIxEia yia Ta atuxnuara (dBpoicua Twv pnvidiwv
TIMWV) Kal TpIPnviaia oToixeia Beppokpaciag (MECOG OPOG TWV TIHWV ava
TPiuNVo), yia 1o Xpoviké didoTnua 1995-2017.

Baoel Twv TaAvw, TTPoEkUYe Pia TETAPTN Bdon dedopévwyv TTou TTEPIAGUBAVE
TpIMNVIAiEG nuepopnvieg armmd 1o 1995-2017 (DATE), 1ig 12 méAeig g E.E.
Tou peAetaue (CITY), Tig opadotroinoelg (GROUP), TIC TTOOOOTIAIEG ETATIES
METABOAEG TWV  ATUXNMATWY KOl TwWV  AoyapiBpwyv  Twv  atuxnuaTtwyv
(FATALITIESch kai LNFATALITIESch) kai TIG TTOOOOTIQIEG ETAOIEG PETAPBOAEG
Tou KaTtd KepaAnv A.E.I kai Tng Beppokpaaiag. MpaypartotroinBnkav dOKIUES
OTO OTATIOTIKO POVTEAO KOl TTPOEKUWE N AVAYKN va diaxwpIoTel N PMETABOAR
Tou A.E.IN. ka1 TnG Beppokpaciag o€ auénon Kal MPEiwon. ZTn PEV TTPWTN
TTEPITITWON AVTIOTOIXNONKAV yia KABE TPiuNVo TOu eKACTOTE £TOUG OI BETIKEG
TINEG TNG MeTABOARG Tou A.E.T1. kai TnG Bepuokpaaiag, evw OTTou dEV UTTHPXE
BeTikrp TR 666nke n T 0. AvrtioToixa, otnv OelTEPN  TTEPITITWON
avTIOTOIXNONKE N TIUA TNG aApvNTIKAG METAPOAAG, evw OTTOU Oev EXOUME
apvnTIkn TIEA Bétoupe 10 0. 'ETO1 0TNV TEAIKA Bdon dedopévwv EXOUNE Kal TIG
METABANTEC TNG augnong kal Tng ueiwong tou A.E.M. kai Beppokpaciag
(GDPin, GDPde, TAVGIn, TAVGde).

Kal oTnv TIepIimTwon auTh OUoXeTIOTNKav N METABOA TnG €gaptnuévng
METABANTAG, TTOU €ival n TToCOOTIOIO €TACIA UETABOAN Tou apiBuou Twv
QTUXNMATWY HPE TNV TTOCOOTIOIA €TACIO auénon Tng Beppokpaciag kal Tnv
TooooTiaia eTAoIa peiwon Tou A.E.M1., O6TTw¢ autd mpoékuyav atrd TO
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OTATIOTIKO POVTEAO. 2Tn CUVEXEID TOU KEQAAQiou TTapouciadeTal n egiocwon
TTOU TTPOEKUYE.

5.3 ANAMNTY=H MAOHMATIKOY MONTEAOY

‘ExovTtag ndn €toiun tn Baon dedopévwy o€ apxeio Excel, kar apou o1Twg £XEl
avoeepBei kal TTapatmdvw €XOUUE KOTAARLEl OoTnV XPAON TOU OTATIOTIKOU
Aoyiopikou SPSS, akoAouBei n eicaywyn Twv 0edouévwy oto SPSS Kal oTn
OUVEXEID N AvATITUEN TOU JOBNUOTIKOU PJOVTEAOU PE TO OTTOI0 Ba SOUAEWOUE,
onAadn 1o INpapuIké MIKTO MovTéAo.

lNa TN Asiroupyia Tou €10IKOU OTATIOTIKOU AOYICUIKOU OTTAITEITAI O KABOPIOHOG
TPIWV apPXEiwV, TOU apxEiou dedONEVWYV £10000U, TOU apxEiou eAEyXOu Kal
TOU OpPXEioU TWV ATTOTEAEONATWY. ATTO Ta TTapaTTAvw Ta dUO TTPpWTA Egival
apXEia TTOU TTEPIEXOUV OTOIXEIQ, EVW TO TEAEUTAIO €ival KEVO Kal KATaXwpEoUvTal
O€ aUTO Ta ATTOTEAEOUATA TNG OTATIOTIKNAG avaAuong.

Mo ouykekpipéva, OTO ApPXEI0 €100d0U €lo0AyovTal TA OTOIXEIM TNG TEAIKAG
Baong Oedopévwy, OTTWG aUTA TTapousIdoTnkav Trapatrdvw. To apxeio
eAEyxou gival ekeivo oTo oTToio KaBopidovTal atrd To XpnoTn ol HETARANTEG TTOU
TEPIEXOVTAI  OTO  apxeio €100dou.  Apxikd, emAEyeTal N PETABANTA
emavaAauBavouevwy eTOPACEWY Kal N METABANTA-UTTOKEIUEVO OTNV OTTOIa
QVTIOTOIXEl. 2€ QuTO TO OTAdIO JTTOpPEi va TTpocdloploTei N doun NG
ouvlIaKUUAvonG TNG METARBANTAG AUTAG. ZTN CUVEXEIQ ETTIAEYETAI TTOIQ OTTO TIG
METABANTES Ba gival n e€apTnuévn, TTOIEG ATTO TIG AVEEAPTNTEG METARBANTES Ba
OPIOTOUV WG CUPMETARBANTEG KAl TTOIEG WG TTAPAYOVTEG OTABEPWYV ETIOPATEWV.
EmmAéov, oto oTddio autd kaBopilovral Kal oI OAAANAETIOPACEIS TwV
eCapTnUéVwy  UETABANTWY TTOU €TTIAEéyOovTal va UTTOAOYIOTOUV OTO TEAIKO
MovTéNo. Oa PTTOPOUCE VO TO XAPOKTNPEIOEl KAVEIC WG KWAIKA ETTIKOIVWVIAG
METAEU TOU XPNOTNn Kal Tou AoyiopikoU. [lepiExer dnAadh pia oeipd atro
XPNOIMEG TTANPOPOPIEG TTPOKEINEVOU TO TIPOYPAUMUA VA OAOKANPWOEl UE
ETITUXIA TN OTATIOTIKI] AvAAUON TWV OTOIXEIWV TTOU TTEPIEXOVTAI OTO APXEIO
OeQONEVWV EI0ODOU.

2TNV TTapoUca JITTAWMATIKA €pyacia wg PETARBANTA-UTTOKEINEVO ETTIAEYETAI N
TTOAN, w¢ emavalaupavouevn HETABANTA 0 uAvag kai n dopr ouvOIOKUPAVOHG
NG n autoouoxétion Tpwing Tagns (AR1). Q¢ egaptnuévn MeTABANTA
emAéyetal kamoia amd TIG LNFATALITIES kai LNFATALITIESch, evwy wg
TTapdyovTtag opileTal N oudada Twv TTOAEWV KAl WS CUMMPETABANTES N HETABANTA
PRCP, TAVG 1§ évag ouvduaouodg amd g petapAntéc GDPin, GDPde,
TAVGIn kai TAVGde. Ta mBavd povréAa TTPOKUTITOUV OTTd TOUG TTAPATTAVW
OuvOUAOMOUC HETAEU eapTnuévnNG Kal aveEdpTnTwy METABANTWY, OnAadn
OUMUETABANTWY Kal TTapAyovTa.
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5.4 ZTATIZTIKOZ EAEMXOZ TFIPAMMIKOY MIKTOY MONTEAOY

O oTaTIOTIKOG €AEYXOG ME TN XPrON TOU TTpoypApuaTtog SPSS yivetal EUKOAQ
Kal ypriyopd, KaBwG TO TTPOYPAUPA KATA TNV €Caywyr] TWV ATTOTEAECUATWY
MOg TTapéxEl TTOAAEG Kal DIAPOPES TTANPOPOPIEG.

Mo TN OTATIOTIKA €UITIOTOOUVN TOU MOVTEAOU XpnolyoTroiEital n néEBodog
TNG MeyloToTroinONG TnG  TMlavogaveiag. lMNa  va  emiTeuxBei  uwnAf
mOavoeaveia TTPETTEI O AOyApIBUOG TwV CuvapTACEWV TTIBavoavelag L= -2
Restricted Log Likelihood va ecival 660 10 duvaTtdv PIKPOTEPOG KAl YEVIKA
TPOTIMWVTAI TA HYOVTEAQ HE TO HIKPOTEPO  AoydpiBuo  ouvdapTnong
mlavopaveiag L. ZUyewva e TO KPITAPIO Tou Adyou TTIBAVOQPAVEIQG,
utroAoyicetal n diagopd LRT= - 2*(L(b) - L(0)), émmou L(b)=L (povTéAou ue p
MeTaBANTEG) kal L(0)=L (povtéAou xwpic TIG p METAPRANTEG) Kal €Av gival
HEYOAUTEPN aTTd TNV TIUA Tou KpItnpiou X° yia p PaBuouc eheubepiag o€
eMTEdO oNUAVTIKOTNTAG 5%, TOTE TO POVTEAO €ival OTATIOTIKA TTPOTINOTEPO
QTTO TO HOVTEAO XWPIG TIG METABANTES KAl YIVETAI ATTOOEKTO.

O1 éAeyxol Twv oTaBepwyv emdpdoewy (tests of fixed effects) yivovral pe Ta
F-tests yia KGOe pia atrd TIC oTABEPES ETTIOPATEIS TTOU OPICOVTAI OTO HOVTEAO.
Mpokerar yia évav éAeyxo Tuttou ANOVA. Tpokeiyévou va yivel atTodekTo OTI
ol MeTABANTEC OUPPAAAOUV onuavTIK& oOTo PovTéAo Ba TTpéTTel N TIUA
onuavTikoTnTag (significance value) va eivalr sig<0,05. Autd onuaivel 0TI n
METABANTH €ival OTATIOTIKE onuavTikg yia T0 95% TOuAdyioTOV TWwv
TTEPITTTWOEWV.

O €AeyX0G TWV OUVTEAECTWV TWV HETABANTWY TWwWV OTAOEPWYV
emdpdoewy yivetal pe 1o t-test. O ouvteAeoTn g t ekppadeTal e TN oxéon:

tstat = B| / S.e
OTTOU, S.€ : TUTTIKO o@AaApa (standard error)

Bdaoel TN avwTépw ox€0NG, 600 PEIWVETAI TO TUTTIKO OQAAPA TOOO auédveTal
0 OUVTEAEOTAG tstar. KOl OuveTTWG au&dvetal n emdpkeia (efficiency). Oco
MEYOAUTEPN €ival n TIuR Tou t, TO0O peyaAUTEPN E€ival n E€TIppon TNG
OUYKEKPIUEVNG  METABANTAGC OTO TEAKO aTroTéAecpa. Tpokeiyévou o
OUVTEAEOTNG Kal dpa N PETABANTA va yivel atrodekTrh, Ba TTPETTEl Kal €dW vVa
loxuel sig < 0,05.

TéNOG, eAéyxeTal n dlakUPAvVon Twv UTToAoiTTwV pE TO KpITApIo Wald Z.
TNV TTEPITTTWOn TTou dev TTpoodiopiovTal YETABANTEG eTTavAAQUBAVOPEVWV
emOpAcEWY, Ta Opla OQAAPATOG BecwpouvTal avetdptnTa, €4av n  TIUA
onuavTikOTNTAG Tou ouvTeAeoTr) Wald Z gival sig < 0,5. 21nv 1repimrwon 0pwg
TTOU €XOUV OpPIoTEl, N TIUA ONMAVTIKOTNTAG TTPOCdIoPifeEl €AV  UTTAPXE!
OUOXETION PETAEU TWV TIHWV TNS MECW Tou SeikTn p2.
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MeTd TOV €AEYXO TWV MOVTEAWV BACEl TWV AVWTEPWVY KPITNPIWY, 0 EAEYXOG
ouveyietal egetalovrag 1o PEyeBOG emIPPonG Tou oTaBepol Gpou. Puaoikd
TIPETTEl VA ECETAOTEN €AV TA ATTOTEAEOUATA TOU POVTEAOU 0dNyouv o€ AoyiKA
OUNTTEPACHATA KAl EQV PTTOPOUV VO EPPNVEUTOUV HE BACEI TIG ETTIKPATOUCEG
OUVONRKEG KAl aVTIANYEIG.

5.5 ANATTY=H MONTEAOY I'lA TO XPONIKO AIAZTHMA 1991-2017
5.5.1 ATIOTEAEZMATA MONTEAOY

2T0 MOBNUATIKO MOVTEAO TIOU Ta QTTOTEAéCPOTA  TOU  TTapoucidalovTal
TOPAKATW N €€apTnuUévn PETAPBANTA €ival o AOydApIOPOG Twv ATUXNHATWY
(LNFATALITIES) ka1 o1 ave¢aptnteg METABANTEG gival n opdda Twv TTOAEWV
(GROUP), n Beppokpacia (TAVG) kail n Bpoxoémtwon (PRCP). 10 povTéAo,
OTO OTI0I0 CUMTTEPINAPONKE O MWAVOG WG METABANTA eTavaAauBavopevwy
£MOPATEWY Kal 0pioTNKE N Sour ouvdiakipavons ws AR1, o cuvTeAeoTAS p?
Oev TTPOEKUTITE OTATIOTIKA ONPAVTIKOG, YEYOVOG TTou emmiReBaiwvel 611 dev
UTTAPXEI OUOXETION HETAEU Twv TIMWV TNG  €EapTnuévnG  METABANTAG.
Emopévwg, dev opiotnke PeTaBAnTh emmavaAauBavopevwy emidpdocwy. Ta
aTTOTEAEOUATA TOU JOVTEAOU TTOPOUCIAOVTal TTAPAKATW:

Information Criteria®

-2 Restricted Log Likelihood BEET 666
Akaike's Information Criterion (AIC) | 8839 666
Hurvich and Tsai's Criterion (AICC) | 8889 667
Bozdogan's Criterion (CAIC) BE86 924
Schwarz's Bayesian Criterion (BIC) | 8895,024

The information criteria are displayed in
smaller-is-better forms.

a. Dependent Variable: LMFATALITIES.

TINAKAZ 5.1 EAcyxog¢ mpooappoyng LovréAou yia 10 Xpoviko diaothua 1991-
2017

Type Il Tests of Fixed Effects®

Denominator

Source Mumerator df df F Sig.

Intercept 1 3858 | B62,345 000
GROUP 1 3858 | 206,591 000
FRCF 1 3858 13,517 000
TAVG 1 3858 13,671 000
GROUP * PRCP 1 3gs8 7.a75 005
GROUP * TAVG 1 3858 9,016 003

a. Dependent Variable: LMFATALITIES.

TMINAKAZ 5.2 EAcyxo¢ otaBspwv €mdPACEWY TOU UOVTEAOU yia TO XPOVIKO
oiaotnua 1991-2017
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Estimates of Fixed Effects®
95% Confidence Interval

Parameter Estimate | Std. Error df t Sig. Lower Bound | Upper Bound
Intercept 1,083429 074587 | 3858,000 14,526 000 837196 1,229661
[GROUP=1] 2077366 144530 3858 14,373 ,000 1,794004 2,360729
[GROUP=2] 0P 0 _ _ . _ .
PRCP 053384 010287 3858 5,150 000 033216 073551
TAVG 007784 001407 | 3858,000 5,531 000 005025 010544
[GROUP=1]*PRCP | - 0453581 016424 3858 -2,824 005 -,078583 014180
[GROUP=2] * FRCF oP 0 _ . . . .
[GROUP=1]*TAVG -,006977 002324 3858 -3,003 003 - 011533 -,002421
[GROUP=2] *TAVG o ]

a. DependentVariable: LMFATALITIES.
b. This parameter is setto zero because it is redundant.

TMINAKAZ 5.3 2uvreAeoTéC oTaBepwyv EMIOPATEWY [IOVTEAOU yia TO XPOVIKO
oiaotnua 1991-2017

Estimates of Covariance Parameters®

95% Confidence Interval

Farameter | Estimate | Std. Error | Wald Z Sig. Lower Bound | Upper Bound

Residual ATTE29 13152 43,920 0oo 552419 6038390
a. Dependent Variable: LMFATALITIES.

TNINAKAZ 5.4 EAcyxog¢ dlakUuavong UTTOAOITTwWY WOVTEAOU yid TO XPOVIKO
oiaotnua 1991-2017

O €Aeyxog TTpocapuoyng Tou JovTéAou yiveTal Pe To KPITApIo -2 Restricted Log
Likelihood.

L(b) = 8887,666

L(0) = 8916,262

LRT= - 2%(L(b)-L(0)) = 57,192

BAOGMOI EAEYOEPIAZ =7-2=5

Mo eTTiTed0 oNUAvTIKATATAS 5% Kai 5 Baduolc eAeuBepiag sivar x* = 11,07

Etropévwg 1ox0el L>x? agou 57,192 > 11,07 dpa To HOVTEAO €ival OTATIOTIKA
ATTOOEKTO.

Emiong, Taparnpeitar 611 o1 PETARANTEG TNG opAdAG Twv TIOAEwWv, N
BpoxotTwaon, n Bepuokpaaia, n aAAnAeTTidpacn TNG opAdAS TwV TTOAEWV UE
TNV BpoxomTtwaon kai n aAAnAemmidpacn TNG opddag Twv TTOAEwv HE TNV
Bepuokpaaia TTPOKUTITOUV OTATIOTIKA ONUAVTIKEG.
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O1 ouvteAeoTég Twv peTaBAnTwy PRCP kai TAVG TTpOKUTITOUV OTATIOTIKA
ONUAvVTIKOi, OTTWG OTTodEIKVUETAI aTTd Ta t-tests. ATO Tov idlo Trivaka
TTPOKUTITEl OTI N ETTIPPON TNG OMAdAG TWV PBOpeiwv TTOAEWV £XEI OTATIOTIKA
onNUavTikr OloQopd aTTd €Keivn TWV VOTIWV TTOAewv. EmimmAéov, amod TIg
OAANAETIOPAOCEIC TwV OPAdwY Twv TIOAEWV PE TIC METABANTEG  TNG
BPoXOTITWONG Kol TNG BepUOKPACiag OTATIOTIKA onUAvTIK  dla@opd
TTAPOUCIACel N AAANAETTIOpacn TG opadag Twv VOTIWV TIOAEwWV HE TRV
Bepuokpacia Kal TNV BPoxoTITwaon.

TEéNOG, atTd TOV TTivaKa EAEyXOU SIOKUPAVONG TWV UTTOAOITTWY, TTPOKUTITEI OTI
Ta Opla c@AApaTOG gival ave¢dpTnTa pe dlakupavon trepitrou 0,578.

5.5.2 NEPIFrPA®H ANMOTEAEZMATQN MONTEAOY

ATTO T TTAPATTAVW OTTOTEAECUATA TOU TEAIKOU HOVTEAOU TTPOKUTITEI N
akOAouBn pabnuartikn oxéon:

LNFATALITIES = 1,083 + 0,053 * PRCP + 0,008 * TAVG + 2,077 * GROUP-;
- 0,046 * GROUP-; * PRCP - 0,007 * GROUP-; * TAVG

Normal P-P Plot of LNFATALITIES
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ApXIKG oupTTEpaivoupe  OTI  IKQVOTTOIEITAI N PaCIK TTPoUTTO0e0cn Tou
OQAAPOTOG, OPOU TA TUTTIKA OQAAPaTa oTo didypaupa 5.1 Beswpeital TTwg
TTpooeyyifouv TNV euBeia TNG dlaywviou, Gpa aKOAOUBOUV KAVOVIKF KOTAVOUH.

ATO TN pOBnuatik oxéon TTPOKUTITEl OTI O CUVTEAEOTAG METABANTAG TNG
BPoXOTITWOoNG €ival BETIKOG, TO OTTOI0 CUVETTAYETAI OTI aUENon TNG TIUAG Tou
PRCP £xel wg atrotéAecua TNV au¢non Tou aplBpoU Twv OdIKWYV aTUXNUATWV.
evikd, OTTwG avaépetal kal ot BIBAIoypagia, n Bpoxn odnyei o€ peiwon Tou
KUKAOQOPIOKOU @OpTOU, woTdo0, TO TAABOG TWwV O0JIKWV ATUXNHATWY
QUEAVETAI YIaTi Ta OXAUATA TTOU TEAIKG KUKAOQOPOUV Kal €ival EVOEXOUEVWG
MO ETPPETH OTO va gUTTAAKOUV 0O¢ atuxnua (Adyw TnGg MEIWPEVNGS
TTPOCPUONG TWV EAACTIKWY PE TO 0O0OCTPWHA, TNG KAKNG OPATOTATAG KATT.).

Ouoiwg 0 ouvteAeoTnG TNG METARBANTAG TNG Bepuokpaaciag cival BeTIKOG, dpa
augnon Tng TIUAG Tou TAVG €xel €Tmiong wg amoTéAecpa TNV augnon Tou
apIBPOU TWV aTUXNUATWY. AUTO €gnyeital eVvOEXONEVWG ATTO TO YEYOVOG OTI
OTaV Ol KAIPIKEG CUVONKES €ival KAAEG auEdveTal N KUKAOQOpPIa Twv XpnoTwv
TNG 0d0OU Kal €TTioNG augdvovTtal Kal ol TaxUuTnTeg, ME ATTOTEAEOUA va
ONMEIWVOVTAI TTEPICOOTEPEG, TPOOPOTEPES KAl TORAPOTEPEG CUYKPOUUTEIG.

O ouvreheoT g NG opadag Twv VOTIwV TTOAewv (GROUP-;) TTPOEKUYE
OTATIOTIKA ONUAVTIKOG Kal €XEl BETIKO TTPOCNMO. AedOPEVOU OTI WG ETTITTEDO
avaQopPdg £xel oploTei N ouada Twv BoOpeiwy TTOAEWY, N TIUA TOU TTAPATTAVW
OUVTEAEOTH anuaivel 0TI N oudda Twv VOTIWV TTOAEWV CUUPBAAAEI aTOV ApPIBUO
Twv atuxnuatwyv katd 2,077 1epiocdTEPO ammd TNV opdda Twv Bopeiwv
TTOAewv. O1 0dnyoi Twv POPEIWV XWPWV YEVIKOTEPA EUPAVICOUV BIOPOPETIKA
OUMTTEPIPOPA o€ BEuarta odrynong atmmd Toug odnyous TwV VOTIWV XWPWV,
TOO0 OTNV QVTIUETWTTION TNG OOIKAG AC@AAEING OO0 KOl OXETIKA ME TIG
avTIOPACEIC TOUG OTIC OIAPOPEG METEWPOAOYIKEG OUVOAKEG, yia TTapAdEIYHa
gival 1o e€oikelwpévol aTnv 0drynon uttd Kakokaipia.

TEéNOG, N aAANAeTTiIOpaon TNG OUAdAG TWV VOTIWV TTOAEWV HE TN BPOXOTITWON
Kal n aAAnAeTTidpaon TNG opadag Twv VOTIWV TTOAEWV HPE TNV BepUoKpaaia
TIPOEKUWAV OTATIOTIKA ONMAVTIKEG KOl O OUVTEAEOTNG TOUG €XEl ApvNTIKO
TTPOCoNUO. AuTO onuaivel 6T N PPOXOTTITWON 0TV OMAdA TWV VOTIWV TTOAEWV
OUPBAAAel oTov apIBusd Twv aTuxnudatwy kata 0,046 Aiydtepo atrd Tnv oudda
TwV Bopeiwv TTOAEwV, TTioNG, n Bepuokpaacia oTnv oudda Twv VOTIWY TTOAEWV
OUpPBAaAAel oTov aplBusd Twv aTuxnuatwy kata 0,007 Aiyétepo atmd Tnv oudda
Twv Bopeiwv TOAewv. Mia TTpo@avig €gfiynon 1Tou cupPaivel autd egival n
d1a@opda KAINOTOC METALU TWV BOPEIWV KAl VOTIWV XWPWYV, GAAd Kal O TPOTTOG
avTidpaong Twv 0dnywv o€ BEuaTa 0dIKNG acPAAEIag o€ KABE oudda TTOAEWY,
OTTWG avaPEéPONKE Kal TTPONYOUPEVWG.
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5.6 ANAINTY=H MONTEAOY I'lA TO XPONIKO AIAZTHMA 1991-2005
5.6.1 ATTIOTEAEZMATA MONTEAOY

2T0 TTOPAKATW HABNPATIKO HOVTEAO N €Captnuévn METABANTA €ival o
AoyapiBuog Twv atuxnuatwyv (LNFATALITIES) kai o1 aveEdpTnTeG METABANTEG
givar n opada Twv TOAewv (GROUP), n Oepupokpacia (TAVG) kal n
Bpoxomtwon (PRCP). Opoiwg kol  €dw Oev  opioTnKE  METARANTA
ETTAVOAQUBAVOUEVWV ETTIOPACEWV.

Ta ammoteAéopaTa Tou HOVTEAOU TTAPOUCIAloVTal TTOPAKATW:

Information Criteria®

-2 Restricted Log Likelihood 4335 764
Akaike's Information Criterion (AIC) | 4337 764
Hurvich and Tsai's Criterion (AICC) | 4337 766
Bozdogan's Criterion (CAIC) 4344 439
Schwarz's Bayesian Criterion (BIC) | 4343 439

The information criteria are displayed in
smaller-is-hettar forms.

a. Dependent Variable: LMFATALITIES.

TMINAKAZ 5.5 EAcyxo¢ TTpoOapIoyns HOVTEAOU yia TO XpoVviKo didotnua 1991-
2005

Type lll Tests of Fixed Effects®

Denominator

Source Mumerator df df F Sig.

Intercept 1 2154 000 | 861,973 ,000
GROUP 1 2154 000 | 170,944 000
PRCP 1 2154 6,487 011
TAVG 1 2154 000 10,838 001
GROUP *PRCP 1 2154 19,358 ,000
GROUP * TAVG 1 2154 000 6,129 013

a. DependentWariable: LMFATALITIES.

TNMINAKAZ 5.6 EAcyxo¢ oraBspwyv £mdPACEWY TOU UOVTEAOU yia TO XPOVIKO
oiaotnua 1991-2005
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Estimates of Fixed Effects®
95% Confidence Interval

Parameter Estimate | Std. Error df t Sig. Lower Bound | Upper Bound
Intercept 1,345670 085873 | 2154000 15,670 000 1177267 1,514072
[GROUP=1] 2160793 JB5267 | 2154000 13,075 000 1,836694 2484802
[GROUP=2] o 0 . . . . .
PRCP 062831 011538 2154 5,446 000 040205 085457
TAVG 007726 001621 | 2154000 4 765 000 004548 010906
[GROUP=1]*PRCP | - 079567 018084 2154 -4,400 000 - 115031 -,044102
[GROUP=2] * PRCP oP 0 _ . . . .
[GROUP=1]*TAVG - 006632 002679 | 2154000 -2,478 013 -,011886 -,001379
[GROUP=2]*TAVG b i]

a. Dependent Variable: LMFATALITIES.
b. This parameter is setto zero because itis redundant.

TMINAKAZ 5.7 2uvreAeoTéC OTQBepwvV ETTIOPATCEWY IOVTEAOU yIQ TO XPOVIKO
odiaotnua 1991-2005

Estimates of Covariance Parameters®

95% Confidence Interval

Parameter | Estimate | Std. Error | Wald Z Sig. Lower Bound | Upper Bound

Residual A27559 013028 32818 000 A02772 453872
a. Dependent¥ariable: LMFATALITIES.

TNINAKAZ 5.8 EAcyxo¢ diakUuavong UTTOAOITTwWY WOVTEAOU yid TO XPOVIKO
oiaotnua 1991-2005

O €Aeyxog TTpocapuoyng Tou JovTéAou yiveTal Pe To KPITAPIo -2 Restricted Log
Likelihood.

L(b) = 4335,764

L(0) = 4359,833

LRT= - 2%(L(b)-L(0)) = 48,138

BAOGMOI EAEYOEPIAZ =7-2=5

Mo eTTiTEd0 oNUAVTIKATATAS 5% Kai 5 Baduolc eAeuBepiag sivar x* = 11,07

Etropévwg 1ox0el L>x? apou 48,138 > 11,07 dpa To HOVTEAO €ival OTATIOTIKA
ATTOOEKTO.

Emiong, Taparnpeitar 611 o1 PETARANTEG TNG opaAdAG Twv TIOAEwv, N
BpoxotTwaon, n Bepuokpaaia, n aAAnAeTTidpacn TNG opAdaAS TwV TTOAEWV UE
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TNV BpoxomrTwon kal n oAAnAemmidopacn TNG opddag Twv TTOAEWV HE TNV
BepuoKpaoia TTPOKUTITOUV OTATIOTIKA ONUAVTIKEG.

O1 ouvteAeoTég Twv peTafAnTwy PRCP kai TAVG TTpOKUTITOUV OTATIOTIKA
ONUAvVTIKOi, OTTWG aTTodeIkKvUETAl aTmd Ta t-tests. ATO Tov idlo Trivaka
TTPOKUTITEl OTI N ETTIPPON TNG OMAdAG TWV PBOpeiwv TTOAEWV £XEI OTATIOTIKA
onNUavTikr dloQopd aTTd €Keivn TWV VOTIWV TTOAewv. EmimmAéov, amd TIg
OAANAETIOPAOEIC TwV OPAdwY Twv TIOAeWV PE TIGC METABANTEG  TNG
BpoxOTITwONG Kol TNG BepuoKpaoiag oTaATIOTIKA onUAvTIK — dla@opd
TTAPOUCIAlel N AAANAeTTiOpacn TG opadag Twv VOTIwV TIOAEwWV HE TRV
Bepuokpacoia Kal TNV BPoxoTITwaon.

TEéNOG, a1Td TOV TTivaKa EAEYXOU OIOKUPAVONG TWV UTTOAOITTWY, TTPOKUTITEI OTI
Ta Opla o@AAuaTOG gival ave¢dpTnTa ue diakupavon Trepitrou 0,428.

5.6.2 MEPIrPA®H ANMOTEAEZMATQN MONTEAOY
ATTO T TTAPATTAVW OTTOTEAECUATA TOU TEAIKOU HOVTEAOU TTPOKUTITEI N

akOAouBbn pabnuartikr) oxéon:

LNFATALITIES = 1,346 + 0,063 * PRCP + 0,008 * TAVG + 2,161 * GROUP-
- 0,080 * GROUP-; * PRCP - 0,007 * GROUP-; * TAVG

1I;-In::nrmall P-P Plot of LNFATALITIES

Expected Cum Prob

Observed Cum Prob

AIATPAMMA 5.2: ABpoiaTikn meavotnTa oeAaAuaroc
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KepdAaio 5 Eopapuoyn MsBodoloviac kal ATToteAéouaTta

ApXIKG cupTTEpaiveTal OTI IKAVOTTOIEITAI N BACIKY TTPOUTTO0ECT TOU OPAAUATOG,
a@OU TA TUTTIKA OQAAPATA OTO dIAYPaUMa 5.2 Bewpeital TTwg TTPooEeyyifouv
TNV €UBEia TNG dlaywviou, Gpa aKOAOUBOUV KAVOVIKI) KATAVOUN.

ATO TNV TTAPATTAVW MOBNUATIK OXEOTN TTPOKUTITEI OTI O OUVTEAECTNG TNG
METABANTAG TNG BPOXOTTTWONG €ival BETIKOG, TO OTTOI0 CUVETTAYETAI OTI AUENON
NG TIUAG Tou PRCP €x&l wg atmoTEAEOUA TRV AUgNON Tou apIBUoU TWV 0dIKWVY
aruxnUaTwy. OTTwg ava@EépObnke Kal TTPONYOUPEvVWG, n Ppoxr odnyei ot
MEiwon Tou KUuKAOQOpPIOKOU @OpTOU, WOTOCO0, TO TIARBOG TwV OBIKWV
ATUXNUATWY augdveTal yioTi Ta oxAMATA TTOU TEAIKG KUKAOQOPOUV Egival
EVOEXOMEVWG TTIO ETTIPPETTI) OTO VA EUTTAAKOUV O€ artuxnua (Adyw TNng
MEIWMEVNG TTPOOPUONG TWV EAACTIKWY HE TO 0O0OCTPWHA, TNG KAKNAG
0paTOTNTAG KATT.).

Ouoiwg, 0 ouvteAeoTAG TNG METABANTAG TNG Beppokpaaciag cival BeTIKOG, dpa
augnon NG TIMAG Tou TAVG €xel WG aTTOTEAECUA TNV AUENON Tou aplBuoU Twv
atuxnUAaTwy. OTTwg ava@EépOnke Kal TTIo TTAvw  auTd egnyeiTal eVOEXOUEVWG
ammoé TO yeyovog OTI OTav Ol KaIpIKEG OUVOAKESG eival KAAEG au&dveTal n
KUKAOQOPIO TwV XpNOTWV TNG 000U Kal £TTIONG augdvovTal Kal o1 TaXUTNTEG, JUE
QTTOTEAECOUA VO ONUEIWVOVTAI TTEPIOCCOTEPEG, TPOOPOTEPES KAl CORBAPOTEPES
OUYKPOUOEIG.

O ouvreheoT g NG opadag Twv VOTIwV TTOAewv (GROUP-; TTPOEKUYE
OTATIOTIKA ONUAVTIKOG Kal €XEl BETIKO TTPOCNMO. AedOPEVOU OTI WG ETTITTEDO
avaQopdg £xel opIoTei N OpGda Twv BoOpeiwy TTOAEWY, N TIUA TOU TTAPATTAVW
OUVTEAEOTH onuaivel 0TI N OpAdA TwV VOTIWV TTOAEWV CUUPBAAAEI oToV apiBud
TWV aTtuxnudtwyv katd 2,161 TTepIcOOTEPO OTTO TNV Oopdda Twv BoépeEiwvV
TOAewv. OTTwg Eavaemwinke, ol odnyoi Twv POPEIWV XWPWV YEVIKOTEPA
eEM@avifouv BIOQOPETIKI) OCUPTTEPIPOPE oe BEuata odriynong atd Toug
odnyoug TwV VOTIWV XWPWV, TOOO OTNV AVTIUETWITTION TNG OOIKAG QOPAAEIOG
000 KOl OXETIKA ME TIG QVTIOPAOEIG TOUG OTIC OIAPOPEG METEWPOAOYIKES
ouvOnkeg, yia Trapddelypa gival 1o e€oikeElwuévol oTnv  odrlynon utrod
KakKokaipia.

TENOG, N aAANAeTTiIOpaon TNG OUAdAG TWV VOTIWV TTOAEWV HE TN BPOXOTITWON
Kal n aAAnAeTTidpaon TNG opadag Twv VOTIWV TTOAEWV HE TNV BepUoKpaaia
TIPOEKUWAV OTATIOTIKA ONMAVTIKEG KOl O OUVTEAEOTNG TOUG €XEl ApvnTIKO
TTPOCoNUO. AuTO onuaivel 6TI N BPOXOTTITWON OTNV OMAdA TWV VOTIWV TTOAEWV
OUMBAAAel oTov apIBusd Twv aTtuxnudtwy katd 0,080 Aiyétepo atrd Tnv oudda
Twv Bopeiwv TTOAEwWY, evw) N Beppokpacia oTnv opdda Twv VOTIWV TTOAEWV
OUMBAAAel oTov apIBusd Twv aTtuxnudtwy kata 0,007 Aiydtepo atrd tnv opdda
Twv PBopeiwv TTOAewv. Mia tTpogavr) €€fynon yia Tov AGyo yia Tov OTroio
oupPaivel autd eival emmiong n dla@opd KAiPaTtog HETAEU Twv PBOPEIwWV Kal
VOTIWV XwpwvV, aAAd Kal 0 TPOTTOG avTidpaong Twv odnywv o€ BEpaTta 0dIKAG
aoQAAciag o€ KABE oudda TTOAEwV.

[44]
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5.7 ANAMTY=H MONTEAOQOY I'lA TO XPONIKO AIAZTHMA 2006-2017
5.7.1 ATIOTEAEZMATA MONTEAOY

2T0 TTOPAKATW HABNPATIKO HOVTEAO N €Captnuévn METABANTA €ival o
AoyapiBuog Twv atuxnuatwyv (LNFATALITIES) kai o1 aveEdpTnTeG METABANTEG
givar n opada Twv TOAewv (GROUP), n Oeppokpacia (TAVG) kal n
Bpoxomtwon (PRCP). Opoiwg kol  €dw Oev  opioTnke  METARBANTA
eTTavVOAQUBAVOUEVWYV ETTIOPATEWV.

Ta ammoteAéopaTa TOU HOVTEAOU TTAPOUCIAloVTal TTOPAKATW:

Information Criteria®

-2 Restricted Log Likelihood 4007241
Akaike's Information Criterion (AIC) | 4009241
Hurvich and Tsai's Criterion (AICC) | 4009,243
Bozdogan's Criterion (CAIC) 4015678
Schwarz's Bayesian Criterion (BIC) | 4014,678

The infarmation criteria are displayed in
smaller-is-hetter forms.

a. Dependent¥ariable: LMFATALITIES.

TINAKAZ 5.9 EAcyxog¢ mpooappuoyng LovréAou yia 1o Xpoviko diaotnua 2006-
2017

Type lll Tests of Fixed Effects®

Denaominatar

Saurce Mumerator df df F Sig.

Intercept 1 1698 000 | 221,004 000
GROUP 1 1698 000 64,768 000
PRCP 1 1698 000 10,256 001
TAVG 1 1698 000 10,442 001
GROUP *PRCP 1 1698 000 2,742 058
GROUP * TAVG 1 1698 000 1,683 185

a. DependentVariable: LMFATALITIES.

TMINAKAZ 5.10 EAcyxo¢ oraBspwv emIOPAOEWVY TOU UOVTEAOU yId TO XPOVIKO
oiaotnua 2006-2017
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Estimates of Fixed Effects®
95% Confidence Interval

Parameter Estimate | Std. Error df t Sig. Lower Bound | Upper Bound
Intercept 76522 14591 | 1658,000 6,678 000 540471 8880749
[GROLIP=1] 1,806414 224480 | 1698,000 8,048 000 1,366167 2,246661
[GROUP=2] 0P 0 . . . . .
PRCP 0653349 016271 | 1658,000 4016 000 033425 097253
TAVG 008079 002157 | 16598,000 3,746 000 003849 012309
[GROUP=1]*FRCF | - 044537 026897 | 1698,000 -1,656 048 -,087293 ,a0&214
[GROUP=2]* PRCP 0P 0 _ _ _ _ .
[GROUIP=1]* TAVG -,004629 003568 | 16598,000 -1,287 195 - 011627 002370
[GROLIP=2]* TAVG ot 0

a. DependentVariahle: LMFATALITIES.
b. This parameter is setto zero because it is redundant.

TMINAKAZ 5.11 JuvreAeoTéC OTaBEpwY ETIOPATEWY IOVTEAOU YId TO XPOVIKO
odiaotnua 2006-2017

Estimates of Covariance Parameters®

895% Confidence Interval

Parameter | Estimate | Std. Error | Wald Z Sig. Lower Bound | Upper Bound

Residual GO1601 020847 29138 0oo GB624E65 643461
a. DependentVariable: LMFATALITIES.

TNMINAKAZ 5.12 EAcyxo¢ diakuuavong UTTOAOITTwWY LOVTEAOU yia TO XPOVIKO
oiaornua 2006-2017

O €Aeyxog TTpocapuoyng Tou JovTéAou yiveTal e To KpITApIo -2 Restricted Log
Likelihood.

L(b) = 4007,241

L(0) = 4018,726

LRT= - 2%(L(b)-L(0)) = 22,97

BAOMOI EAEYOEPIAZ =7 -2=5

Mo eTTiTedo oNUAvVTIKATATAS 5% Kai 5 Baduolg eAeuBepiag sivar x* = 11,07

Etropévwg 1oxVel L>x? agol 22,97 > 11,07 dpa 10 POVTEAO gival OTATIOTIKG
ATTOOEKTO.

Mapatnpeital 611 o1 eETABANTEC TNG OPAdAC TWV TTOAEWY, N BPOXOTITWAON Kal N
Bepuokpaoia TTPOKUTITOUV OTATIOTIKA ONUAVTIKEG, O€ QvTiBeon WJE TIG
aAANAemdpdoelg TNG METABANTAG TNG OUAdAG TWV VOTIWV TTOAEWV PE KABE pia
a1rd TIG UTTOAOITTEG U0 PETAPRANTEG.
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O1 ouvteAeoTég Twv peTaBAnTwy PRCP kai TAVG TTpOKUTITOUV OTATIOTIKA
ONUAvVTIKOi, OTTWG OTTodEIKVUETAI aTTd Ta t-tests. ATO Tov idlo Trivaka
TTPOKUTITEl OTI N ETTIPPON TNG OMAdAG TWV PBOpeiwv TTOAEWV £XEI OTATIOTIKA
onuavTikr dlo@opd aTTe €Keivn TWV VOTIWV TTOAewv. EmimmAéov, amd Tig
OAANAETIOPAOCEIC TwV OPAdwY Twv TIOAEWV PE TIC METABANTEG  TNG
BPOoXOTITWONG Kal TNG BEPPOKPATIag OTATIOTIKA CNUAVTIKR dIagopd, yida TIUN
onNUavTiKOTNTAG Sig<0,1 TTapoucidlel n aAAnAeTTidpaon TNG opddag Twv
VOTIWV TTOAEWV UE TNV BPOXOTITWOTN.

TEéNOG, atTd TOV TTivaKa EAEyXOU SIOKUPAVONG TWV UTTOAOITTWY, TTPOKUTITEI OTI
Ta Opla c@AApaTOG gival aveEdpTnTa Pe dlakupavon Trepitrou 0,602.

5.7.2 NMEPIrPA®H ANMOTEAEZMATQN MONTEAOY

ATTO T TTAPATTAVW OTTOTEAECUATA TOU TEAIKOU HOVTEAOU TTPOKUTITEI N
akOAouBbn pabnuartikr) oxéon:

LNFATALITIES = 0,765 + 0,065 * PRCP + 0,008 * TAVG + 1,806 * GROUP-;
- 0,045 * GROUP-; * PRCP

I:lt?rmal P-P Plot of LNFATALITIES
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AIATPAMMA 5.3: ABpoiaTikn mlavotnTa o@aAuaroc

ApxiKG ouptrepaivoupe OTI IKavoTTolEiTal N Paocikr TTpouTTéecn Tou
OQAAPOTOG, aPOU Ta TUTTIKA O@AAparta oto didypaupa 5.3 Bewpeital TTwg
Trpooeyyifouv Tnv eubeia TNG diaywviou, Gpa akoAouBOUV KAVOVIKF KATavour.
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ATO TNV TTapatrdvw padnuatiky ox€on TTPOKUTITEI OTI O OUVTEAEOTAG TNG
METABANTAG TNG BPOXOTITWONG €ival BETIKOG, YeEyovOG TO OTTOI0 CUVETTAYETAI OTI
augnon TnG TINAG TNG BPOXOTTTWONG £XEI WG ATTOTEAEOHMA TNV AUENON TOU
aApIBUOU TWV 0BIKWV aTuXNUATWYV. OTTWG ava@épdnKe Kal TTPONYOUUEVWG, N
Bpoxr odnyei o€ PEiWonN TOU KUKAOPOPIOKOU YOPTOU, WOTOCO, TO TTANB0G Twv
O00IKWV ATUXNMATWY QUEAVETAI YIATi TA OXAHATA TTOU TEAIKA KUKAOQOPOUV gival
EVOEXOMEVWG TTIO ETTIPPETTI) OTO VA EUTTAAKOUV O€ artuxnua (Adyw TNng
MEIWMEVNG TTPOCOUONG TWV EAACTIKWYV HE TO 0OOO0TPWHA, TNG KOKNAG
0paTOTNTAG KATT.).

Ouoiwg, 0 ouvteAeoTAG TNG METABANTAG TNG Beppokpaaciag cival BeTIKOG, dpa
augnon TngG TINAG TNG BEpOKPATIag £XEI WG ATTOTEAECHA TRV AUEnoN Tou
apiBuoU Twv atuxnuatwy. OTTwg ava@épbnke Kal TTo TTAVW auTo gnyeital
EVOEXONEVWG aTTO TO Yeyovog OTI OTAV Ol KAIPIKEG OUVONKEG €ival KAAEG
QUEAVETAI N KUKAOQOPIO TWV XpNOTWV TNG 000U Kal £TTIONG augdvovTal Kal Ol
TaXUTNTEG, ME ATTOTEAEOUA VA ONUEIWVOVTAI TTEPICOOTEPES, TPOOPATEPES KAl
ooBapdTEPEC OUYKPOUUTEIG.

O ouvreheotig NG opadag Twv VOTIwv TTOAewv (GROUP-;) TTPOEKUYE
OTATIOTIKA ONUAVTIKOG Kal €XEl BETIKO TTPOCNMO. AedOPEVOU OTI WG ETTITTEDO
avaQopdg £xel oploTei N opada Twv BoOpeiwy TTOAEWY, N TIUA TOU TTAPATTAVW
OUVTEAECTH onuaivel 0TI N oudda Twv VOTIWV TTOAEWV CUUPBAAAEI aTOV apIBud
Twv atuxnuatwyv katra 1,806 tepioodtepo amd Tnv oudda Twv POpeiwv
TTOAewv. OTTWG Eavaemmwonke, ol odnyoi Twv BOPEIWV XWPWV YEVIKOTEPO
gp@avifouv SIAQPOPETIKI) CUNTTEPIPOPA ot BEpaTa odlynong ammd Toug
0odnyouUg TwV VOTIWV XWPWV, TOOO OTNV QVTIMETWTTION TNG 00IKAG AOPAAEING
000 KOI OXETIKA ME TIG AVTIOPAOCEIG TOUG OTIC OIAPOPEG METEWPOAOYIKES
ouvOnkeg, yia Trapddelypa gival 1o e€oikelwuévol oty  odrlynon utrd
KakKoKaipia.

TEéNOG, N aAANAeTTiIOpaon TNG OUAdAG TWV VOTIWV TTOAEWV HE TN BPOXOTITWON
TIPOEKUWE  OTATIOTIKA ONUAVTIKI] KAl O OUVTEAECTNG TNG €XEl APVNTIKO
TTPOoNUo. AuTO onuaivel 0TI N BPOXOTTWON OTNV OMAdA TWV VOTIWV
TOAEWV CUUBAAAEl aTov apiBud Twv atuxnuaTwy Katd 0,045 Aiyétepo atrd
TNV opdda Twv Boépeiwv TTOAewv. Mia TTpogavr) €€Aynaon yia Tov AGyo yia Tov
oTroio cupPaivel autd eival €triong n dla@opd KAIMOTOC WETAEU Twv BoOPEIWV
Kal VOTIWV Xwpwv, aAd kal o TPpOTTOG avTidpaong Twv odnywv oe BEuarta
00IKNG aoPAAEIag o€ KABE Oudda TTOAEWV.
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5.8 ANAMNTY=H MONTEAOY IlNA TH ZYZXETIZH TOY A.E.M. KAl THZ
OEPMOKPAZIAZ ME TA ATYXHMATA I'IA TO XPONIKO AIAZTHMA
1995-2017

5.8.1 ATTIOTEAEZMATA MONTEAOY

MeTd a1md QPKETEG OOKIMEG TA WOVTEAA TA OTTOI0 TTPOEKUTITAV OTATIOTIKA
ATTOOEKTA KAl TTPOCAPPOLOVTAV KOAUTEPO OTO OedOMEVA NTAV EKEVA ME
eCaptnuévn TN METABANTA TNG TTOCOOTIAIAG METAROANG TwWV ATUXNHATWY
(FATALITIESch) kai avegaptnteg TIG METABANTEG TNG OPAdAG TWV VOTIWV
moAewv (GROUP), v TrooooTiaia peiwon tou A.E.M. (GDPde) kai tnv
TooooTidia auvénon Tng Bepuokpaciag (TAVGIn). Ouoiwg kal €dw Ogv
opioTnKe PETABANTH TTAVOAQUBAVOUEVWV ETTIOPACEWV.

Ta ammoteAéopaTa Tou JovTéEAOU TTapouaiddovTal TTaPaKATW:

Information Criteria®

Lo 11311,493
Crstion WGy 11313,493
Critarion (NCC) 11313,497
{Eg;;ﬂg}gan's Criterion 11319444
™™ | e

The information criteria are displayed in
smaller-is-better forms.

a. DependentVariable:
FATALITIESch.

TMINAKAZ 5.13 EAcyxog¢ mpooapuoyng HovréAou

Type Il Tests of Fixed Effects™

Denominator
Source Mumerator df df F Sig.
Intercept 1 1044 240 590
GROUP 1 1044 6,552 011
GDPde 1 1044 2,865 09
TAVGIn 1 1044 2,818 093

a. DependentVariable: FATALITIESch.

MINAKAZ 5.14 EAcyxo¢ oTaBepwyV EMIOPATEWY TOU [IOVTEAOU
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Estimates of Fixed Effects®
95% Confidence Interval
Parameter Estimate | Std. Error df t Sig. Lower Bound | UpperBound
Intercept 5630673 | 2391107 | 1044,000 2,355 14 H38751 10,3225494
[GROUP=1] | -9.070160 | 3543383 1044 -2 560 01 -16,023124 -2 1171496
[GROUP=2] b 0 _ _ _ _ _
GDPde -1,103483 651838 1044 -1,693 e -2,3827T41 ATETT4
TAVGIN 725204 431842 1044 1,679 083 - 122368 1672778

a. Dependent Variable: FATALITIESch.
b. This parameteris setto zero because itis redundant.

TMINAKAZ 5.15 2uvreAeoTéC OTABEPWV ETTIOPATEWV UOVTEAOU

Estimates of Covariance Parameters®

95% Confidence Interval
Lower Bound | Upper Bound
2647801311 | 3143,503538

Estimate Std. Error
2885080092 | 126276525
a. Dependent Variable: FATALITIESch.

Wald £
22,847

Sig.
,aoo

Farameter
Residual

TMINAKAZ 5.16 EAcyxo¢ diakuuavons UttoAoiTTwy uovréAou

O €Aeyxog TTpocapuoyng Tou JovTéAou yiveTal Pe To KpITApIo -2 Restricted Log
Likelihood.

L(b) = 11311,493

L(0) = 11318,089

LRT= - 2%(L(b)-L(0)) = 13,192

BAOMOI EAEYOEPIAZ =5-2=3

Mo eTTiTedo onuAvTIKATATAS 5% Kai 3 Babuolc eAcuBepiag eival x* = 7,815

Etropévwg 1ox0el L>x? agol 13,192 > 7,815 dpa To HOVTENO £ival OTATIOTIKG
ATTOOEKTO.

Mapatnpeitar 611 n petaBAnt) TG opddag Twv ToOAewv (GROUP) eival
oTaTiIoTIK& onuavTikh. O1 yetaBAnTéC TNS peiwong Tou A.E.T. (GDPde) kail Tng
augnong g Beppokpaaiag (TAVGIN) TTPOKUTITOUV OTATIOTIKA ONUAVTIKES Yia
TIMAR onuavTikéTNTag Sig<0,1.

O ouvteAeoTAG TNG PETABANTAG TNG OpAdag Twv VOTIWV TTOAewv (GROUP-y
TIPOKUTITEl OTATIOTIKA ONUAVTIKOG OTTWG ATTOdEIKVUETAI aTTO Ta t-tests. Evw ol
OUVTEAEOTEG Twv METABANTWVY Tng peiwong Tou A.E.NM. (GDPde) kai Tng
augnong TnG Bepuokpaciac (TAVGIN) TTPOKUTITOUV OTATIOTIKA ONUAVTIKOI yia
TIM) onuUavTikOTNTAG Sig<0,1.
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5.8.2 MEPIFrPA®H ANOTEAEZMATQN MONTEAOY

ATTé T TTAPATTAVW ATTOTEAEOUOTA TOU TEAIKOU MOVTEAOU, HE TO OTIOIO
ouoxeTiCetal n peiwon tou A.E.NM. kai n aténon g Bepuokpaciog pe TN
METABOAR TwV ATUXNUATWY, ATTEIKOVICETAI TTAPOKATW N JOBNUATIKI) OXEON TTOU
TO TTEPIYPAPEL:

FATALITIESch = - 1,103 * GDPde + 0,725 * TAVGin - 9,070 * GROUP-;

Mormal P-P Plot of FATALITIESch

10
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AIATPAMMA 5.4: ABpoiaTikn TBavotnTa OQAAUAToc

ApXIKG cupuTTepaiveTal OTI IKAVOTTOIEITAI N BACIKN TTPOUTTO0ECN TOU OPAAUATOG,
a@OU Ta TUTTIKA OQAAPaTa oTo didypaupa 5.4 Bewpeital TTwg TTpooeyyifouv
TNV €uBtia TNG dlaywviou, Gpa akoAoUBOUV KAVOVIKI) KATAVOUH.

ATTO TNV TTAPATTAVW MABNUATIKA OXEON TTPOKUTITEI OTI O OUVTEAECTNASG TNG
peiwong Tou A.E.NM. (GDPde) civari apvnmikGG, TO OTTOI0 OUVETTAYETAI
auiavopevn peiwon tng TiAg Tou A.E.M. (dnAadn aug¢non tou GDPde)
TTOU £XEI WG ATTOTEAEOHA TN HEIWON TNG ETACING TTOCOOTIAING HETABOARG
TOU apIBuoU TwV atuxnUAatwyv. Autd ogeileTal 010 yeyovog otmi o ALE.TT.
oUPQWVO MPE EPEUVEG TTOU €XOUV Yivel Kal avaypdgovtal atn OiebviA
BiBAloypagia, eival évag atrd TOUG KUPIOTEPOUG TTAPAYOVTEG TTOU CUMPBAAAEI
oTa 0dIKA atuxnuara. Auté cuppaivel 81611 ye Tnv aué¢non tou A.E.T. yivovTai
€OVIKEC TTPOOTTABEIEG BEATIWONG TWV CUVONKWYV 08IKOU BIKTUOU Kal ao@AAgiag
TWV XPNOTWV Tou. TEAIKA, TTPOKUTITEI OTI N augnon Tou &¢giktn GDPde, dnAadn
n ueiwon Tou A.E.I., odnyei TeEAIkG o€ avuénon Twv atuxnuaTwy (Peiwon TG
METABOAAGC TOUG), TTAPA TNV CUVEXN MEIWON TOUG PE TO XPOVO.
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Evw BeTIKOG €ival 0 ouvTeAeOTAG TNG aug¢nong Tng Beppokpaaciaog (TAVGIN),
OnAadn auvgnon Tng Beppokpaciag CUOXETI(eTal OETIKA PE TNV avgnon
TNG METABOARG TOU apPIBUOU TWV OBIKWV aTuXnuATWV. OTTwg €idaue Kal
TTapATTAvW N aug¢non TnNG BepPOKPATIiag ETTIPEPEI aUgnon KivnTIKOTNTAG, dpa
mOavoTNTA OOIKWY ATUXNMATWY apoU £XOUME NEYAAUTEPN £KBECN o€ KivOuvo.

Etriong, o ouvteAeoTG TNG OPAdAG TWV VOTIWY TTOAewV (GROUP-=;) TTpoékuye
OTATIOTIKA ONPAVTIKOG KAl €XEI APVNTIKO TTPOCNUO. Aedopuévou OTI wg ETTITTEDO
AvVOQOPAG £XEl OPIOTEI N OPAda Twv BoOpeiwy TTOAEWY, N TIUA TOU TTAPATTAVW
OUVTEAECTH onuaivel 0TI n oMada Twv VOTIWV TTOAEwV OUUBAAAsl oTnv
METABOAR TOU QpPIBUOU TWV aTUXNMATWY KATd 9,070 AIlyoTEPO QTG TNV
opada Twv Bopeiwv TTOAewv. Mia Bavh €¢riiynon mépa atrd KAIMOTIKEG
OUVONRKEG TTOU ETTIKPATOUV OTIG OUO OUAdEG TTOAEWV KAl TNG CUUTTEPIPOPAS
Twv odnywv o¢ B€uata odIKAG ac@AAEIAG €ival KAl KOIVWVIKO-OIKOVOUIKES
OIaQOPEC TwV OUO OPAdwvY, a@OU Ol POPEIEC XWPESG YEVIKA Egival TTIO
QVETTTUYUEVEG ATTO TIG VOTIEG.

5.9 2XETIKH EMNIPPOH METABAHTQN

O PaBudég emppong Twv avetdpTnTwyv HETABANTWY OTNV  €€apTNMEVN
METARANTH TTOU TTEPIEXETAI OTN PAONUATIKA Ooxéon TOU POVTEAOU eK@PAleTal
TTOOOTIKA MEOW TOU MEYEBOUG TNG OXETIKNG ETTIPPONAGS. O UTTOAOYIOCHOG TOU
MeyEBoug auTtoU PBaoileTal 0Tn Bewpia TNG EAACTIKOTNTAG KAl AVTIKOTOTITPICE!
TNV euaioBnoia TG eEaptnuévng METABANTAG oOTn  METABOAl MIoG A
TEPIOCOTEPWY aveEApTNTWY HETABANTWY. H eAaoTikdTNTa €ival adidoTaTo
MéyeBOG kal dev eEapTdTal ATTO TIGC POVADEG PETPNONG TWV METABANTWYV. Z€
ouvOUAO NG PE TO TTPOCHKO TWV PETARANTWYV gival TTIBAvO va TTPOCdIoPIOTE av
n aug¢non KAtrolag avegdaptnTng METABANTAG £MIPEPEI alénon i Yeiwon oTnv
e€aptnuévn. H eAaoTikOTNTA yIa YPAPPIKA JovTEAQ diveTal aTTd Tn oxéon:

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

OTTOoU Bi 0 OUVTEAEOTAG TNG €€eTalOuevNG €€apTnuéVNG METABANTAG, Xi N TIUA
NG ave¢dpTnTNG METABANTAG Kai Yin TIUA TNG e€apTnPévNG METABANTAG.

O PBaBubdS TNG OXETIKAG ETTIPPONG TwV AVEEAPTNTWY METARBANTWYV OiveTal WG
TPOG TNV E€MPPON €KEIVNG TNG METABANTAG TToUu eTTnpeddlel AiyoteEpo TNV
eCapTnuévn PETABANTH.

E@apudlw tnv mavw oxéon o€ kabepia atmmd TG aveEApTNTEG PETAPBANTES TWV
MOVTEAWV TTOU dnuioupyrnBnkav. AouAelw PE Ta Tpia TTPWTA POVTEAQ, EQOCOV

ol avetapTnTeg MPeTapAnTég civar idieg (BpoxomTwaon, Oeppokpaacia), apa
€XOUNE OUYKpIoIPa atToTeEAEOATA.

[52]



KepdAaio 5

Epappoyr MeBodoAovyiac kal AttoteAéouaTa

MovtEho Y To ¥povikd Sidotnpeo 1991-2017

EXETLEN Emippor
AVECOPTNTEC Tipec
Merophnré |IZuvieheotav| e, (shwotwotnie) | e, (oxetwn smppor)
ItaBepoc Opoc 1,083
PRCP 0,053 0,022 1,00
TAVG 0,008 0,076 3,45

WovTELD VIO TO XpoviKe Suoornpo 1991-2005

Ixerwen Emppon
AVEEOPTNTEC TipEc
Meropinréc | Zuvieheotuwv | e (ehootwotne) | e, (oxerxn emppor)
Itafepoc Opoc 1,346
PRCP 0,063 0,020 1,00
TAVG 0,008 0,058 290

Movreho yio To ¥povied Suootnuo 2006-2017

ExeTwn Emppor
AveEDpTNTED Tiyuec
MeTtapAnTéc Tuvteheotwv | e, (Ehaotwdtnta) | e, [oxerwn emppon)
Itafepoc Opoc 0,765
PRCP 0,065 0,034 1,00
TAVG 0,008 0,096 2 82

s Xpoviké Aidotnua 1991-2017

H peraBAnti Tng Oeppokpaciag tmrapoucidlel 3,45 @opég HeyoAUTEPN
emppon amrd tnv YeTaBAnTn TnG BpoxomTwong. OTTwe éxel avagepOei Kal
otn BiBAloypagia n Beppokpacia ouvdEETal PE TNV KIVATIKOTNTA, OTAV Ol
KAIPIKEG OUVONKEG gival KOAES auEAveTal N KUKAOQOpPIa TwV XpNoTwyY TG 000U
Kal €1miong aufdvovTtal Kal Ol TaxUTNTEG ME ATTOTEAECHA VA ONUEILVOVTOI
TTEPIOCOTEPEG, OPOOPOTEPEG Kal OoPBapdTEPEG Ouykpouoelic. Evw Bpoxn
odnyei O0Tn pPeiwon Tou KUKAOQOpPIOKOU @OpTOU, av Kal To TTARBoC Twv
ATUXNMUATWY auEdveTal yiati Ta oXAMATa TToU TEAIKA KUKAOQOPOUV gival TTIO
mMOavde va eUTTAaKOUV 0€ atuxnua AOyw Twv OuvONKWV TTOU ETTIKPATOUV,
waoTOCOo n mMOavoeTNTa aTUXAMATOS AOYWw TNG Bepuokpaciag gival peyaAluTepn
yioTi exTiBevTal TTEPICOOTEPOI XPNOTEC. AUTO ETIRBEPAIWVETAI KAl OTTO TNV
OXETIKA €TTIpPON TNG BeppoKpaaiag TTou BAETTOUNE KAl OTOUG TTAVW TTIVOKEG.
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s Xpoviké Aidotnua 1991-2005

H petaBAnth Tng Oeppokpaciag Trapoucidlel 2,90 @opég HeEYOAUTEPN
gmippon atrod Tnv YetaBAnTi TG BpoxoTrTwong. loxuel n idla ¢iiynon 1Tou
O0ONKE Kal yIa TNV TTPONYOUHEVN TTEPITITWON..

s Xpoviké Aiaotnpa 2006-2017

H petaBAnth Tng OeppoKkpaciag Trapoucidlel 2,82 @opég HEYOAUTEPN
gempponl amd Tnv peTABANTA TG PBpoxdémTwong. O Aoyog cival
EVOEXOMEVWG O IDIOG UE EKEIVOV TTOU ava@QEPBNKE OTN YEVIKN TTEPITITWON TOU
XpPoVviKou diaoTApaTog 1991-2017.

A6 Toug TTapPATTAVW TTIVOKEG TTPOKUTITEI OTI 0€ OAA Ta JOVTEAQ N AveEAPTNTN
METABANTA ME T MEYOAUTEPN ETIPPONR OTOV aApPIBUS TwV OdJIKWV
aTuxnuaTwy givail n Bgppokpacia (TAVG). Qotdéo0, agicel va onueiwbei OTI
N €MpPPON TNG BEPUOKPATIAg yia TO XPOVIKO didoTnua Twv 27 €Twv €ival
MEYOAUTEPN aTTO TNV ETTIPEON TTOU QAVOQEPETAI OTA ETTINEPOUG BIACTHUATA,
YEYOVOG TTOU OQEIAeTal OTN XpHon PeyaAuTeEpou OgiyuaTog TTou odnyei o€ TTIo
agIOTTIoTa aTTOTEAEOUATA.

2T OUVEXEIQ YiVETal OUYKPIoN PETAEU Twv dUO ETTINEPOUG BlaoTNUATWY, OTToU
oTo didoTnua Twv 15 eTwv (1991-2005) TTapATNPEITAI HEYOAUTEPN ETTIPPON
TNG BepoKpaTiag Evavtl TNG BPOXOTTTWONG 0€ OXEON PE TO dIACTANA TWV
12 eTwv (2006-2017). AuTO pE TN OEIPd TOU OQEIAETal Kal TTAAI oTOV OYKO TOU
dciypaTog, wotdoo évag akoua mlavéog TTapdyovrag Ba prropoloe va gival n
peiwon Tou A.E.IN. o€ apkeTEG XWPES TG EupwTTng.

5.10 ANAAYZH EYAIZOHZIAZ

21NV TTapdypa@o autrh TrapoucidlovTal opiouéva diaypduuata euaiodnaoiag
TTOU avaTrTuxenkav pe oTéX0 TNV KOAUTEPN KATAVONON TNG ETTIPPONG TWV
aveCApTNTWyV PETARANTWY OTNV EEAPTAMEVN.

Ta diaypdupaTa autd TTPOKUTITOUV av OTnVv TEAIKN €gicowon KA&Be povTéAou
TTapapeivouv oTtaBepég o1 uttoAoITeG aveEdpTnTeG METABANTEG Kan divovTtag
O1aPOPEG TINEG OTNV €EETACOUEVN AVEEAPTNTN METARANTA.
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KepdAaio 5 Eopapuoyn MsBodoloviac kal ATToteAéouaTta

BPOXONTOQZIH (PRCP)

—povid edoTnpa 1551-2017
13 | ——Hpovms Audiomnpa 1991-2005 -

Xpovmd Asdornpa 20062017 /
10

FATALITIES

————

000 058 1,16 1,74 2,32 280 348 406 464 522 S5A0 6,38 6968 7,54 8,12 470 928 9486 10,4411,02 11,80 12,14

AIATPAMMA 5.6 Aiaypauua suaiobnaoiag yia tnv mppon NS Broxomrwong
OTOV APIBUOG TWV OOIKWYV ATUXNUATWYV YIa TIC EEETAOUEVES XPOVIKES TTEPIOOOUC.

©EPMOKPALIA (TAVG)

—Xpovicd Madomnpa 1551-2017

= Xpovice haompa 1551-2005 /
& Wpnycts Ao 063017
. /
[ /J//J’,//f
5 _—’—,—/—

FATALITIES

19,5 22,5 25,5 28,5 31,5 34,5 37,5 40,5 43,5 46,5 49,5 52,5 55,5 58,5 61,5 64,5 67,5 70,5 73,5 76,5 79,5 82,5 45,5 84,5

AIATPAMMA 5.7 Aiaypauua suaiobnaiag yia tnv €mppon tn¢ Bgpuokpaciac
aTOV aPIBUOG TWV OOIKWYV ATUXNMUATWYV Yia TIC EEETALOUEVES XPOVIKES TTEPLIOOOUC.

ATé  Ta dloypduuaTa  AUTA  TTPOKUTITOUV  OTTOTEA(éOPATA  TA  OTToia
emBeBaiuvouv Ta cuutrEPAcHaTa OTa oTroia KatéAnge 1o Mpauuikd MIKTO
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KepdAaio 5 Eopapuoyn MsBodoloviac kal ATToteAéouaTta

MoVTEAO KAl CUPQWVOUV PE TOUG OUVTEAEOTEG B OTOUG OTTOIOUG KATEANEE.
2 UYKEKPIMEVA, QaiVETAl TTWG:

7
L X4

AlOgnon t™ng BpoxoTTwong, dlaTnpwvTag oTadepn TNV HETABANTA
TNG OepHoKpacia, EMIPEPEI auinon OToV aApPIONO TWV OBIKWV
ATUXNHATWY, 0€ KABE pIa aTTd TIG XPOVIKEG TTEPIOOOUG TTOU PEAETAE.
Emriong, Taparnpeital o1 n €mppor] Twv 0dIKWV aTuXNUATWV atod Tnv
BpoxotmrTwon Atav peyoAuTeEPn TO Xpovikd didotnua 1991-2005 o
OX€0N ME TIGC AAAEG XPOVIKEG TTEPIOOOUG, auTd @aiveTal ammd TNV KAion
TNG YPOUMNAG OTO ypd@nua TToU gival TTIO ATTOTOUN CUYKPITIKA JE TIG
utréAortreg. Mia mBavr e€fynon eival 611 ue Tnv €EEMIEN TNG TEXVOAOYIOG
oTa oxnuaTa €xel PeEATIWBEI N duokoAia katd Tnv TEdnon Adyw uypou
0000TPWHATOG, TIOU OTTOTEAEI évav  ATTO TOUG ONPAVTIKOTEPOUG
TTAPAYOVTEG ODIKWYV ATUXNUATWVY AOYW KAIPIKWY CUVONKWV.

Au¢non Tng Begppokpaciag, diaTnpwvTag oTadepry TRV HETABANTA
NG BPOXOTTTWONG, EMIQPEPEI AUENON OTOV APIONO TWV OdIKWV
ATUXNMATWY, 0€ KABE pIa OTTO TIG XPOVIKEG TTEPIOOOUG TTOU PEAETAE.
Kal otnv TTepimtwon Tng Bepuokpaciag mapaTtnpeital 11 T0 XPOVIKO
didotnua 1991-2005 n emppor TnG €ival eAdxioTa peyaAuTeEPn OE€
OX£€0N ME TIG AAAEG XPOVIKEG TTEPIODOUG. 'Evag AOyog TTOU EVOEXOUEVWIG
ogeileTal TO yeyovog autd eival OTI Ta TeAeuTaia xpdvia TrapaTnpeital
QVATTITUEN TNG TTAIBEIAG TWV 0BNYWV o€ BEPATA 00IKNG AoPAAEIag, Adyw
Kal TNG €€ENIENG TNG €TTIOTAMNG TNG OOIKAG AC@AAEIAG, ETTOPEVWG KAl Ol
odnyoi AvTIUETWTTICOUV Kal avTIOPOUV OIAQPOPETIKA UTTO OPICUEVEG
OUVONAKEG, JIa €K TWV OTTOIWV €ival Kal n Bepuokpaacia.

Evw TTapartnpeital peiwon Twv odIKWV ATUXNHATWY atrd TO XPOVIKO
didotnua 1991-2005 €wg 1O XPOVIKOG dlaoTnua 2006-2017. H peiwon
QUTI OQ@EIAETAI OTO YEYOVOG OTI Ta OOIKA artuxnuata emmnpeddovral
TTEPIOOOTEPA ATTO AAAOUG TTAPAYOVTEG, OTTWG KOIVWVIKO-OIKOVOMIKOIi
TTapd aTTd TIG KAIPIKEG OUVONKEG.
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6. ZYMIMNEPAZMATA
6.1 ZYNOWH AMNOTEAEZMATQN

2T0X0G TnG Trapoucag ArmmAwpuaTtiking Epyaciag eival va  digpguvnOei
MOKPOOKOTTIKA N CUOXETION TWV OBIKWV ATUXNHATWY KAl TWV KAIPIKWYV
ouvlnkwyv og EupwTraikég TTOAEIG e TN XPAON OTATIOTIKWY PHOVTEAWV.

Metd Tov  KoBopioud Tou  €MIOIWKOMEVOU  OTOXOU, akoAouBnoe n
BiIBAIoypa@Iky avalATnoOn EPEUVWYV OCUVOQPWY HE TO QVTIKEIUEVO TNG
TTapoucag AmmAwpatikng Epyaciag oe xwpeg TG EupwTraikng ‘Evwong, aAAG
KAl TTAYKOOMiWG, KaBWG Kal Twv SI0BECIHWY OTOIXEIWY TTOU ATAV ATTAPAITATA
yIO T OUYKEKPIPEVN BIEPEUVNON.

2Tn ouvéxela akoAouBnoe n ouAAoyl Twv ATTAPAITNTWY YIa TNV EPYaCia
oToIXEiwv atrd Paoelg dedopévwy did@opwy opyaviopwyv, oTTwg 10 CARE,
NOAA, KNMI Climate Explorer kai EUROSTAT Kkal avaTtiTUXBnke n OXETIKNA
Bdaon dedopévwyv. Ta oToixeia Tou CUANEXONKav TTepiEAGUBavav Tov apiBud
atuxnuaTwyv o€ pnviaia Bacn, Tnv Péon unviaia BPoxXOTITwaon Kal TNV YEon
MNnviaia Bepuokpacia yia TIG e€eTaloueveg TTOAeIG atmd 1o 1991 £wg 10 2017.
Emiong, OUAAéxBnkav Kal OTOIXEID TTOU QQOPOUV OTO KOTA  KEPOAAV
Akabdpioto Eyxwpio lMpoiév (A.E.MNM.) avd tpiunva yia Ta €10 1995-2017 yia
TIG TTOAEIG TNG EupwtTaikng ‘Evwong TTou €€eTGOTNKAV.

Tn ouAloyn Twv dedopévwyv akoAouBnoe n KaTGAANAn emmegepyaaoia Toug
TTPOKEINEVOU va €TTIAEYEI N KATAAANAN peBodoAoyia yia va TTpayuaToTToineei n
ElI0QYywYr TOug OTO €I0IKO OTATIOTIKO AOYIOMIKO. [Na Tnv oTATIOTIKA avAAuon
Xpnoiuotroinbnke 10 MpapuIkdé MIKTO MovTéAo Kal avatrTuXxOnkav ocuvoAikd
TECOEPA OTATIOTIKA MOVTEAA. 2TA Tpia OTOTIOTIKA POVTEAQ OUOXETICETAI N
BPoxOTITWOoN, N BEPUOKPATIa Kal Ta 0BIKA ATUXAMATA YIa TO XPOVIKO didoTnua
1991-2017 aAAG& kai yia Ta emmPEPOUS dlaoTthuaTta 1991-2005 kar 2006-2017,
EVOEIKTIKA TTPIV KOl META TNV EVTATIKOTTOINON TNG KAIMOTIKAG aAAayng. H
e€apTnuévn METABANTA TTOU XPNOILOTTOINONKE €ival 0 AoyapIBPOG TwV 0BIKWY
ATUXNMATWY Kal WG avegapTnTES N BPOoXOTITWON Kal N Beppokpacia. Evw oTo
TETOPTO OTATIOTIKO POVTEAO TTOU QVATITUXBNKE CUOXETICETAI N PeEiwon Tou
A.E.Tl. pe tTnv augnon tng Beppokpaciag kKalr Tn METAROAR TwV O0JIKWV
ATUXNMATWV.

Mpétrel va emonuavoei 611 n diadikacia avaTmTuéng Twv JovTEAwWV TOOO yia TO
oUVOAO TWV KPpaTwyv 000 Kal yia KABe opdda exwploTd, £yive PETA atmd
ApPKETEG OOKIPEG YIa OIdpopoug ouvduaouoUG avetApTNTwWY MPETARANTWV.
21OV Trivaka TTOU aKoAouBei TrapatiBevral Ta AmmOTEAEOUATA TWV TEAIKWV
MOVTEAWV.
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KegaAaio 6 2uuTrepdouara
BPOXOMNTQEH - OEPMOKPAEIA
Xpoviko Aidornpe 1991-2017 | Xpoviko Aidotnpa 1991-2005 | Xpoviké Aidarnpa 2006-2017
Parameter Estimate] t | Sig. | ¢* Estimate) t | Sig. | ¢* |Estimate) t | Sig. | ¢
Intercept 1,083 | 14,526 | 0,000 1,346 | 15,670 | 0,000 0,765 | 6,678 | 0,000
GROUP. 2007 (14,373 | 0,000 2161 | 13,075 | 0,000 1806 | 8,048 | 0,000
Bpoyomuaon 0053 | 5190 | 0,000 (1,00 0063 | 5446 | 0000 {1,00{ 0,065 | 4,016 | 0,000 (1,00
Bepuokpaaia 0008 | 5531 | 0,000 |345| 0008 | 4765 | 0000 {290| 0,008 | 3,746 | 0,000 |282
GROUP; "(Bpoxomwaon) | 0,046 | -2,824 | 0,005 0,080 | 4,400 | 0,000 0,045 | -1,656 | 0,098
GROUP.; *(epyokpaaia)| -0,007 | -3,003 | 0,003 0007 | -2476 | 0,013 0,005 | 1,297
A.E.N. - OEPMOKPALIA
Xpovikd AigoTnpa 1995-2017
Parameter Estimate| t Sig.
Intercept
GROUP_, 9070 |-2560| 0,011
Meiwon AEN. -1,103 | -1693| 0,091
Auvgnan Bepuokpaciag| 0,725 | 1679 | 0,093

TINAKAZ 6.1 2uykevrpwrTikog lNivakag ovréAwv

6.2 2YMINEPAZMATA

ATé Ta diagopa oTadia ekTTOvnoNnNg TNG AITAwWPATIKAG Epyaciag TTposkuyav
atmmoTeAéopaTa dueca ouvdedeuéva e TOV KUPIO OTOXO TTOU €iXe TEOEI apxIkd.
Ta onuAvTIKOTEPA CUNTTEPACUATA TTOU TTPOKUTTTOUV gival Ta €EAG:

s AlamoTtwlnke o ong  Eupwtraikég  TOAEIC n auvgnon
Oepuokpaciag (TAVG) ocuoxerifetar OeTiIkG pe TNV adinon Tou
apiBuoU Twv OJIKWV aTuXxnUATwyV. To yeyovog autd egnyeital
EVOEXOMEVWG aTTO TNV KUKAOQOPIO TwWV XPnoTwyv Tng odou TTou
auédavetal OTav Ol KOIPIKEG OUVONKEG €ival KAAEG. ZUPQWVO WE TN
BiBAloypagia, o¢ aQuTEG TIG TTEPITITWOEIG QUEAvovTal ETTIONG Kal Ol
TaXUTNTEG,
ooBapdTEPEG OUYKPOUTEIG.

ME QTTOTEAECHO va  OnUElWVovTal
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o
A5

Mpoékuye, e€tTiong, OTI augnon TNG PBPOXOTTTWONG OCUCXETI(ETAI
OeTIKA pE TNV aug¢non Tou apIifpOU TWV OJIKWV ATUXNHATWV.
levikd, n Bpoxn odnyei ouxva o€ Peiwon Tou KUKAOQOpPIOKoU @OpTou,
woTdéo0, TO TAABOG Twv O0OIKWV OTUXNUATWY augaveralr OIOTI TA
OXNUATa TToU TEAIKA KUKAOQOPOUV gival EVOEXOUEVWG TTIO ETTIPDPETTH OTO
va eUTTAaKOUV O€ atuxnua (AOyw TnG MEIWHEVNG TTPOCOUONG TWV
EAAOTIKWYV PE TO 00OCTPWUA, TNG KAKAG OPATOTNTAG, KATT.).

2T0 XpPOVIK6 didotnua 1991-2005 Traparnpeital peyaAlTepn
EmIpPON TNG BPOoXOTTTWONG O€ oxéon ME TNV Trepiodo 2006-2017.
MBavhA aitia cival n €¢ENIEN TNG TEXVOAOYiag oTa oxAuaTa TTOU OdnyeEi
oe BeAtiwon Tng méEdNONG o€ uypd 0ddoTpwua. Opoiwg Kal oTnv
TTEPITITWON TNG BEPUOKPATIAG TTAPATNPEITAI TTAPOUOIN CUUTTEPIPOPA,
yeyovog TTou TTIOavwe O@EiAeTal OTR OUVeEXICOUEVN BeATiwon TG
TTadeiag Twv 0dnNywv o€ BEuaTa 0dIKAG acPAAEIG.

H emppon Tng Bepuokpaciag, oe oxéon PeE TN BPoxOTTwon, yia TO
Xpoviké didotnua 1991-2017 cival peyaAutepn atmmd TIG QVTIOTOIXES
EMPPOEG TTOU avagépovtal ota diaoTApaTa 1991-2005 kai 2006-
2017.EmmimmAéov, atmd Tn OUYKPIoN METASU TwV diaoTnuatwy 1991-
2005 ka1 2006-2017 (TTpIv Kol JETA TNV KAIUATIKA aAAayr) TTapaTnpeital
OTI OTO TTPWTO UTTAPXEI MEYOAUTEPN ETTIPPON Bepuokpaaciag EvavTi TnNG
BpoxoTTwong.

Omrwg mpoékuye atrd TN OUVOAIKH avAAuon TwV OTTOTEAECUATWY, N
augnon tng Beppokpaciag Abyw Tng KAIpATIKAG aAAayng odnyei o€
emiBpdaduvon Tng BeATiwong TnNG 0SIKNG aCPAAEING.

Ta ototeAéopata  TNG OUYKEKPIMEVNG  €peuvag Ba  Trpétrel  va
XpNnoIJoTrolouvTal  PE  IDIAITEPN  TTPOCOXN KAl UTTO  AQUOTNPEG
TTPOUTTO0E0EIC OE HIKPOTEPN KAIJaKa. AuTO, OIOTI DINPOPETIKEG TTOAEIG
(A kar xwpeg) eu@avifouv dIOPOPETIKA KAIMATOAOYIKA XOPAKTNPIOTIKA
OTTwG Bepuokpacieg, UWn BPOoXOTTTWONG KATT. KABWG Kal Ol XPROTES
TNG 000U UTTOPEI Va gP@aviouv dIAQOPETIKA CUUTTEPIPOPd, TOOO OTNV
QVTIMETWTTION TNG OOIKAG aC@AAEING OCO0 KAl AVOQOPIKA MHE TIG
avTIOPACEIC TOUG OTIC OIAPOPES METEWPOAOYIKEG OUVONKES (TT.X. TTIO
e€oIKEIWPEVOI O odnyoi Twv BOpEIwV TTEPIOXWY OTNV 0drynon utro
Kakokaipia, KATT).

Emonuaivetal 611 TO YPOUMIKO MIKTO pOVTEAO atroTeAei KATAAANAN
MEBODO yIa TN CUOXETION TWV ATUXNMATWY HE TIC KAIPIKEG OUVOAKEG
(Bpoxomtwon kal Begpuokpacia). Autd 1oxUel dedouévou OTI T
MOONUATIKA TTPOTUTTA, TTOU TTPOEKUYAV UE XPrHon TN MEBOdouU auTrc,
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BewpouvTtal agIOTTIoOTa KAl Ta £LAYOUEVA CUMTTEPACHATA @QAIVETAl VO
gival oupewva pe Ta atroteAéopara Tng dieBvoug BiBAIoypagiag.

6.3 MPOTAZEIZ

2UMJQWVA PE Ta OATTOTEAEOMATA KAl TA OUVOAIKG OCUMPTTEPACHOTO  TTOU
e¢AxOnoav kard Ttnv ekmovnon TG Trapoucag AmAwpatikAg Epyaoiag,
ETTIXEIPEITAI N TTAPABEC MIAG OEIPAG TTPOTACEWY, Ol OTTOIEG EVOEXOUEVWG VA
oupBdaAouv oTn BeATiwon Tou €TTITTEOOU OBIKNG AOPAAEING.

7
L X4

7
A X4

O kaBopiopog peTaBANTWV Opiwv TAXUTNTAG, avAAoya HE TIG
ETTIKPATOUOEG KAIPIKEG OUVONKEG Ba uTTOpPOUCE va gival €va apKeETA
XPNOIUO MPETPO OOIKAG ao@AAEIag, a@ou aTrd Ta ATTOTEAECPATA TNG
TTOPOUCAG EPYOOIAg OTTOOEIKVUETAI N ETTIPPON TWV HETEWPOAOYIKWV
ouvOnkKwyv oTnv 0dIKA ao@AAEIa.

Evratikotroinon Tng aoTuvopeuong, OxI POvo OTav  ETTIKPATOUV
OUOEVEIC HETEWPOAOYIKEG OUVONKeEG, OAAG Kol O€  TTEPIOGDOUG
Kahokaipiag. To TeAeutaio Ba  €xel OeTIKA aTTOTEAéOUATA  OTNV
TpooTdBeia  BeATiwong NG  0OIKAG aOQ@AAEIdG a@ou  OTTWwG
atrodeIkvUETal atrd TNV TTapoUca £pyacia, n augnon TnG Bepuokpaciag
TIPOKaAEi auénon otov apiBud Twv aTuxnUaTwy.

ExkoTparteieg evnuépwong OXETIKA MPE TN OWOTH 00rnynon Kai
OupTTEPIPOPA  UTTO  Bpoxr, OaANG kKol o€ uwnAég Kal  XAPNAEG
Bepuokpacies. KatdAAnAol @opeic yia Tov oKotrd autd, €kTOG aTTd TO
apuodIo YTToupyeio, Ba ptmopoucav va gival Ta oXoAgia (16iwg pe 10
MABNUa TNG KUKAOQOPIOKNG aywyng), ol dfpol, aAAd kal GAAoI cUAAoYoOI
Kal IVOTITOUTA PE TN SIopyAvwaon NUEPIdWY Kal avaAoywVv EKONAWOEWV.

6.4 MPOTAZEIZ I'lA NMEPAITEPQ EPEYNA

MNa TNV TTepaITépw MEAETN TOU QVTIKEIMEVOU TNG TTapoucag ANMTAWUATIKAG,
evolapépov Ba TTapouaiale kai n dlgpeUvNOn TWV TTAPAKATW:

/7
A X4

Na 10 010 TTPORANPO  va peEAETNBOUV TTEPICOOTEPOI OEIKTEG-
MeTaBANTEG KABwWG cival éva TTOAUTTAOKO @aivouevo. MNa Tapddeiyua,
oNMavTikKG eival va ueAeTNBoUV OeikTeG OTTWG O TUTTOG OXAMOTOG, O
TUTTOG OoUYKpouaong, o O€ikTNG coBapdtnTag, o deikTNG ETTIKIVOUVOTNTAG
OAAG Kal TTEPICOOTEPOI OEIKTEG PETEWPOAOYIKWY QAIVOPEVWY OTTWG N
OMiXAn, 0 AvEPOG, TO XIOVI.

H emékTaon tnG OUYKEKPINEVNG €PEUvOg Ot HEYOAUTEPO apiBud
TMOAEWV Kal €KTOG Eupwtng woTe va yivouv OUYKPIOEISC yia TN
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KepdAaio 6 2UPTTEPAOUATA

JIATTIOTWON AV Ta ATTOTEAEOUATA TNG TTAPOUCAG EPEUVAG £XOUV TNV idIa
IoXU TTAYKOO HiWG.

H eravaAnyn tng épeuvag o€ BaBog xpodvou woTe va dliepeuvnOei n
OUOXETION TNG KAIMATIKAG aAAayAG e TNV 0BIKI aOPAAEIa.

TéAog, Ba ptTopouce va TTpayuatoTroinBei n dlepelivnon TNG CUOXETIONG
TWV KAIPIKWY OUVBNKWVY PE TOV apiBUd Twv OOIKWY ATUXNMATWY ME
XPANon GAAWV OTATIOTIKWV HEBOOWYV, yia Trapddelyya de TNV
avAaAucTn XPOVOOEIPWV.
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