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EuxapioTieg

Me Tnv TTapouca AITAwpartik) Epyacia oAOKANPWVETAI O KUKAOG TwV TTPOTTTUXIOKWY
oTToudwv pou aTn ZxoAn MoAmkwv Mnxavikwy Tou EBvikoUu MeTodBiou MNoAuTeyxveiou.

2¢e autd 1o onueio, Ba ABeAa va euxapioTAow Bepud Tov K. I, MNavvr), Kabnynt tng
>x0oAAG TMMoAImkwv Mnxavikwv EMIM yia Tnv €umoToolvn TToU Pou £€0€IEE hE TNV
avdBeon Tng TTapoucag AITAwuatikhig Epyaaciag, yia Tnv UTTooThPIEN TOU KABWG Kal
yIO TNV €EQIPETIKA OUVEPYOTIa TToU gixaue o€ OAa Ta oTAdIa TNG. ETTITTA0V, 0@EiAw va
TOV EUXOPIOTHOW YIA TNV TTOAUTIUN KABodAYNoN aAAd Kal YA TIG APIOTEG ETTIOTNUOVIKEG
YVWOEIG TTOU JOU PETAAQUTTADEUOE TA TEAEUTAIO XpOVIa TOU akadnuaikoU you Biou.

EmmAéov, Ba ABeAa va euxaplioTiow eykapdia Tnv Bipyivia Metpdkn, YTrowneia
AidakTopa E.M.T. yia Tnv KaBopIioTikr) CUUBOAN TG TNV OAOKARpWON TNG £pyaciag,
TIG TTAPATNPNOEIG KAl TIG CUMPBOUAEG TNG, TNV UTTOUMOVHA Kal £TTIOVH TG KaBwg Kai yia
TNV aKoUpaaoTn Kal SIAPKK) TTapouadia TG KaBOAN TN dIGPKEID TOU EYXEIPHHATOS auToU.

Etriong, Ba nBeAa va euxapiotiow Tov Ap. Xprioto Katpakala yia Tnv BoriBeia tou
oTnV €AUCN €TTINEPOUG {NTNUATWY OTAV aVAAUCH XPOVOTEIPWIV.

TéNOG, Ba NBeAa va ekppdow TNV aTTEPIOPIOTN EUYVWHOOUVN HOU OTOUG avOpwITTOUg
TToU e oThpIfav Kai he otnpiouv 6Aa autd Ta Xpovia TwV GTTOUDBWY POU Kal YEVIKA TNG
CWAG Jou, TToU QUOIKG dev gival AAAOI ATTO TNV OIKOYEVEID OU.
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AvdAuon Xpovooeipwyv
KukAog@opiag Oxnudartwyv kai Medwv
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NikéAaog A. Oikovouou

EmpBAéTTwv: NMwpyog MNavvig, Kadnynthg E.M.IM.

210X0G TnG Trapoucag ArmAwuatikAg Epyaciag €ival n av@Auon Xpovooesipwv
KUKAo@opiag oxnudTtwv Kal mTefwv otnv ABRva, Katd Tn OOKIYAOCTIKN TTEPIOdO
Aeitoupyiog Tou Meydhou Tepimmatou Tng ABrivag (louviog - OkTwBpiog 2020).
EmmAéov oT1déxo atroteAei n agloAdynon TG emidpacng oTnv KUKAogopia Tng
OOKIMAOTIKAG AsiToupyiag Tou MeydAou lMepimrdtou TG ABrRvag. MNa Toug ev Adyw
oTOX0UG, aglotroloUvTal duo Bdoeig dedoEVwY: EKEivn TTOU a@opd OTn ouvBeon TNG
KUKAOQopiag aTo kKEvTpo TNG ABAVAG TTou KaTaypa@nke HEow UeETpRoewy Tou EMI kal
ekeivn TTou agopd oTnv eEEAIEN TNG KUKAo®opiag oTo AekavoTrédio Tng ABrivag atmo Tn
OXETIKN Ol1adIKTUOKN €@apuoyl TG Apple. Méow Tng avAdAuong XPOVooEIpwY TwV
KUKAOQOpPIaKWY Oedopévwv  UTTO  €EETAON, avOTITUXONKAvV OTATIOTIKA HOVTEAQ
TTPORAewns kukhogopiag (ARIMA), Ta otToia atrodeixBnkav oTaTIoTIKG OCNUAVTIKA JOVO
ylo TV KUKAo@opia oxnudtwv kai Trefwv oto Aekavotrédio Tng ABAvag. Ao Ta
povTéAa ARIMA Trou avarmTuxenkav, TTPOEKUWYE OTI OTTO TO KOAOKQAipl Kal META n)
TIPOBAETTOPEVN KUKAOPOpPIa 0dnywv Kai TTeCwv aTo AekavoTrédio Tng ABAvag gival o
XOMNAA 0€ ox€On PE TNV TTOPATNPOUMEVN, KATI TTOU EVOEXOMEVWG VO OQEIAETAI OTIG
Bepivég DIOKOTTEC Kal OTIGC UWNAEG BePUOKPATIEC TOUG KAAOKQIPIVOUG WFVEG OTOUG
oTToioUG BaagioTnKe N TTPORAEWN. ZXETIKA PE TN GUVOEDN TNG KUKAOPOPIAg oToug UuTrod
e€€Taon Kevrpikoug 0dIkoug a&oveg TG ABRvag, TTPOEKUWE PEIWON TNG XPNONG Twv
EMPBATIKWY IX ye TauTdXpOoVvn augnon Twv Tagi KATI TTou EVOEXOUEVWG VA OPEIAETAI TNV
TTPOCOPUOYA TwV 0BNYWV OTIG VEEG KUKAOQPOPIOKEG ouvlnkeg TnG MNavemmoTnuiou Tou
ETTEQPEPE N OOKIUACTIKN AsIToupyia Tou MeydAou lNepitrdrou.



Abstract
Time Series Analysis of Vehicle and Pedestrian Traffic in Athens
Nick D. Economou

Supervisor: George Yannis, Professor N.T.U.A.

The objective of this Diploma Thesis is the time series analysis of drivers and
pedestrians traffic in Athens, during the trial operation period of the Athens Great
Walk (June - October 2020). A sub-objective is to evaluate the impact on traffic of the
Athens Great Walk pilot operation. For that purpose, time series data on modal split in
Athens central area were collected through field counts conducted by NTUA, as well
as time series traffic data in Athens Great Area extracted by the respective Apple
online application. Through time series analysis of the mobility data collected,
forecasting models (ARIMA) were developed, which proved to be statistically
significant only for drivers and pedestrians mobility in Athens Great Area. The ARIMA
models developed, revealed that from summer onwards the forecasted mobility
evolution of drivers and pedestrians in Athens Great Area is lower than the observed
one, which may be due to summer holidays and high temperatures during summer
months in which the prediction was based. Considering the modal split on the
examined roads in the center of Athens, it is observed a reduction in the use of
passenger vehicles with a simultaneous increase in the use of taxis, which may be due
to the adaptation of drivers to the new traffic conditions of the Panepistimiou street
brought about by the Athens Great Walk pilot operation.



MNepiAnwn

2T0X0G TnG TTapoucag AIMMAWPATIKAG Epyaciag eival n av@Auon Xpovooesipwv
KUKAo@opiag oxnudtwyv Kal mTedwv otnv ABRva, kKatd Tn dOKIPAOCTIKN TTEPIOdO
Aeiroupyiag Tou Meydhou lMepimmdtou NG ABAvag (louviog - OkTwppiog 2020). Mo
OUYKEKPIYEVA, n TTapouca AmmAwpatiky Epyacia éxel dUo emuépoug oTOXOUG.
Karapxdg, emdiwkeTal va aglohoynBei n eTTidpacn oTnv KUKAOQOPIa TNG DOKIJOOTIKAG
Aeiroupyiag Tou MeydAou Mepimmdtou TG ABrvag. AsUTEPO ETTINEPOUG OTOXO ATTOTEAET
n afloAdynon g €&EAMIEN TNG KukAoopiag oTo Aekavotrédio NG ABrivag Tnv idia
TEPIOdO, N OTTOI0 GUUTTITITEI JE TO SIACTNHA AVAPETST OTIG OUO TTEPIOBOUG TTEPIOPIC WV
TNG KUKAOQOPIAg KATd Tnv Travonuia.

MNa Tov okotrd auTod, aglotroloUvTal dUo Baoelg dedopévwV TToU atToTEAOUVTAI ATrd
KUKAo@oplakd dedopéva Tou Kataypdenkav otnv ABrva tnv egeTalouevn XPOVIKA
mepiodo. H mpwTtn Paocon dedopévwy a@opd oOTn OUVBEGN TNG KUKAOQOpiag o€
empBaTika IX, Tagi, JOTOOUKAETEG Kal oTOov POPTO TTECWV O€ ETMIAEYPEVOUG 0OIKOUG
agoveg OTO KEVTPO TNG ABRvag TTou OUAAEXBNKav péow peTprioewv Tou EMI. H
0eUTepn Paon dedouévwy TTou aglotroinke, a@opd oTnv €EEAIEN TNG KUKAOPOpPIOG
meCwv Kal odnywv oTo AekavoTrédio TG ABAvag atrd Tn OXETIKA e@apuoyn TnS Apple.

Kartapyxriv, TTpayuatoTroinbnke TTEQIYPAPIKT) OTATIOTIK avAaAucn TTou odhAynoe o€
evOIAQEPOVTA ATTOTEAECUATA KAl VIO TOUG BUO £TTIHEPOUG OTOXOUG (MeydAog lMNepitraTog
Kal Aekavotrédlo ABRAvag). ZTn ouvéxeld, HECw TNG avdAuong XPOVOOEIPWV
avaTTuxdnkav oTaTioTIKA povrtéAa TTpoRAswng KukAogopiag (ARIMA), ue xpron
YAWOOOG TTpoypaupaTiodoU R, Ta otroia atmodeixbnkav oTatioTIK& onUavTiKa uévo yia
TNV KUKAoQopia oxnudaTtwy kai medwv ato AekavoTrédio Tng ABrvag. ZTov TTivaka Kal
ota Olaypduuata TTou akoAouBouv Trapoucidlovral Ta poviéAa ARIMA  T1ToU
avaTTuxenkav Kal ol TTOPATNPOUNEVEG Kal TTPOPRAETTONEVEG TIUEG METABOAAG TNG
KukAogopia tedwv Kal odnywv oTo Aegkavotrédlo TnG ABRvag (Xwpig va €xouv
xpnoigotroinBei Ta dedopéva Tou AuyoUuoToU WG W QVTITTIPOCWTTEUTIKA).

|Candidate Model |Estimate |Std. Error |zva|ue |Pr(>|z|) |AIC |BIC
Xwpig To KaAokaipi
ar1 -0,51998| 0,10594| -4,9084| 9,18E-07
ar2 -0,29171| 0,12149 -2,4011( 0,016346
Oényol |ar3 -0,50213( 0,11926( -4,2102| 2,55E-05|507,243|521,383
ar4 -0,28951| 0,12829 -2,2567( 0,024029
ard 0,3684 0,1261 2,9214( 0,003485
ar1 -0,49322| 0,10698( -4,6104| 4,02E-06
ar2 -0,24927| 0,11747 -2,122] 0,033838
Melot ar3 -0,33855| 0,12479| -2,7128| 0,006671| 582,2 596, 34
ar4 -0,31234| 0,13254( -2,3565| 0,018447
ard 0,34823| 0,12796 2,7214( 0,006501

Mivakag 1: ZuyKevTpwTIKOG TTiVOKOG OTTOSEKTWYV POoVTEAWV ARIMA
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Aigypappa 2: Mapatnpoupeveg kai MpoBAetréopeveg peTaBOAEG MeCwv oTo AekavoTTEdIo ABnvwv Xwpig
10 KaAokaipi

Kard ta didgopa oTaddia eKTTOVNONG TNG TTapoucag AITTAWMATIKAG Epyaciag TTpoékuye
Mia ocipd CUPTTEPACUATWY TTOU CUVOEETAI AUECO PE TOUG apXIKOUG OTOXOUG Kal Ta
EPWTAMATA TNG. Ta YEVIKA OUPTTEPACUATA OUVOWICoVTal WG £EAG:

30-Okt



AvdAuon oivBeong Tng KUKAo@opiag KATA Tn OOKIYAOTIKA £@apHoy Tou
MeydAou Mepirdrou

H avdAuon tng xpRong emiarikwy IX, £deiEe 611 o€ GAoUG Toug UTTO £E€TAON
001koUG d&oveg (MaveTTioTnuiou, KEVTPIKOi 08IKOi AEoveG, 0OIKOI AEOVEG EI00DOU
Kal €€600uU), €KTOC ATTO TOUG TTEPIPEPEIAKOUG 0BIKOUG AEOVEG, ONMUEIWBNKE
MEiwon Tou TTocooToU Xprong IX Tn delTepn TTEPIOBO SOKIPAOTIKAG AEITOUpPYIaG
Tou MeydAou lMepiraTou (4 Awpideg kukhogopiag otnv lMavetmoTnuiou puetd 10
T€AOG louAiou 2020) oe oxéon pe Tnv TTPWTN TTEPIOSO (3 KUKAOQPOPIOKES
AwpPIdEG). ZNUAVTIKOTEPN HEiwon OTO TTOCOOTO XpProng Twv IX Tapatnprnénke
otnv MavemoTnuiou (-7%), TToU ATAV KAl 0 ODIKOG ALOVAG TTOU ETTNPEACTNKE
dueca ammo TNV aAAayh KUKAOQOpPIOKWY Awpidwy. Evdexopévwg KATI TETOIO
TTapaTtnpeital €1TeId o1 0dnyoi ePRATIKWY X TTPOCAPPOCTNKAV OTIG VEEG
KUKAOQOPIaKEG ouvbnkes TnG lMavetmioTnuiou, e ATTOTEAECOUA TO  TTOCOGCTO
OUMUETOXNG TOUG OTNV KUKAOQOpPIa va PEIWBNKE.

Ooov agopd ota Tagi TTaparneribnke augnon TnNG XProng TOuG OTOUG
TEPIOOTOTEPOUG UTTO €EETAOT ODIKOUG AEOVEG EKTOG ATTO TOUG 0BIKOUG GEOVEG
€I0000U KAl TOUG TTEPIPEPEIOKOUG, OTOUG OTToioug Oev onuelwBnke KATTOIO
agiéAoyn PeTABOAA pe TNV augnon Tng diatoung TG 0dou oTnv MavetmoTnuiou.
YynAdTepn mmoooaoTiaia avénon (+9%) otn xprion Tagi, onueiwdnke otnv 006
MavemmoTnuiou TTou €QapUOOTNKE N KUKAOQOpPIaKN eTéURaan. Evdexouévwg,
KATI TETOI0 va aimioAoyeital atrd tnv avtioToixn Meiwon NS xprRong IX Kupiwg
oTtnv MNavemoTnuiou Kal GTOug KEVTPIKOUG 0dIKoUg AEoveg utrd e€€Taon.

Ooov agopd oTIG MOTOOUKAETEG OnUEIWBNKAV PIKPEG HETABOAEG UoTEPO ATTO
TN dnuioupyia TNG emMTTAEOV KUKAOQOPIAKAS Awpidag otnv MNMavemoTnuiou 1600
oTtnv idia TNV 006 600 KAl 0TOUG UTTOAOITTOUG 0OIKOUG agdveS UTTO £EETAON EVW
oTouG 00Ikoug d&&oveg €l06dou  dev  TTOPATNPAONKE Kapio  WETABOAN.
2upTTEpaouaTiké, n avénon Tng diatoung TG odolu otnv [lavemoTnuiou,
QAIVETAI VO PNV ETTNPEACE CNPAVTIKA TNV KUKAOQOPIQ TWV JOTOCUKAETWV.

TENOG, yia TOV @OPTO TWV TreECWV TTaPATNPENBNKE ONPavTIKA adf¢non oTtnv
MavemioTnuiou aAAG Kal 0TOUG £yyUG KEVTPIKOUG 08IKOUG G&oveg uTrd €¢ETaon,
ME TTOOO0OTO augnong Katd uéao 6po 54% kai 27%, avriotoixa. Evdexouévwg,
QUTA N augnon va o@eileTal OTIG KOAUTEPEG KAIPIKEG CUVONKEG, TTOU ETTIKPATOUV
TOug MAvEG ZemTEUPRPIO Kal OKTWRPIO CUYKPITIKA We Tov lolvio kai [ouAio.
QoT1600, KUPiIWG 0TOUG ODIKOUG GEOVEG £1I00O0U Kal £E6O0U ONUEIWBNKE PEiWON
TwWV TeCWV, evleEXONEVWGS AOYwW Tng augénong Tou apiBuol Twv IX atd tnv
emmTAéov Awpida KukAoopiag otnv MNavetoTnuiou.

Emonpaiveral 611, oxeddv Kapia xpovooeipd pe dedopuéva TG ouvBeons TNG
KUKAo@opiag, Oev KOAUTITEI TIG QTTQAITACEIS (TT.X. OTACINOTATA, TUXQIOTNTA,
Aguk6g B6pufog) yia TNV avaTrtugn PovTéAou TTPORAEWNS TNG KUKAOQOpPIag
Aoyw Tng emipporig Tou MeydAou Mepimrdrou. H pdvn xpovooeipd TToU
QAIVOUEVIKA IKAVOTTOIEI OAEG TIG ATTAITACEIS €ival N Xpovooelipd TNG HETABANTAS
TTOU QVTITTPOOWTTEUEI TNV XPNON Tagi oTOug KEVTPIKOUG 0dIKOoUG G&oveg UTTO
g&étaan, KATI TTOU iowg va atroTeAEi Tuxaio yeyovog. Evdexopévwg, n aduvayia
avadAuong Twv &v AOyw XPOVOOEIPWV Kal TEAIKWG avATITUENG MOVTEAWV
TTPORAEYNS VO OPEIAETAI OTOV OPKETA WIKPO apIBUO TTapaTnPAOEWY TTOU ATAV
d1006¢01yog TTpog avaiuon (peTprioeig 14 eBdouddwyv). ETTouévwg, Ta HovTéAQ



ARIMA &¢v cival duvaTtov va aglotroinBoulv yia TTPoBAEWEIS OTav N Xpovooeipd
TTPOG avAAUCH aTTOTEAELITAI ATTO PIKPO aPIBPO oToIXEiwy (<15).

MpéBAeywn kukAoopiag oto AskavoTtrédio Tng ABRvag

H kukAo@opia Twv odnywv oT1o Aeckavotrédio TG ABrvag Bpioketal o€
uWnAOTEPO €TTITTEOO CUYKPITIKA PE TNV TTEPIOBO TIPIV TNV APCH TTEPIOPICHWY
KUKAoOQoOpIag, Pe €¢aipeon Tov uriva AUyouoTo AOYw KAAOKAIPIVWDV DIOKOTTWV
TTou gp@avifeTal va gival peiwpévn aiodbntd. H kukAo@opia Twv mTefwv oT0
Nekavotrédlo TNG ABrvag spgaviel avodik Taon PéXp! kal Ta TéAN louAiou,
OTTOU KOl €KEI EEKIVAEI N AVAREVOUEVN MEIWOTN TG KUKAOYOPIAG TOUG AOYW TwvV
OlakoTTwyv TOou AuyoUuoTou. ZTIG OpxEG ZeTTeUPpiou TTaparnpeital TAéov
oTaBepoTroinaon oTov aplBud Twv TeCWwy TTou gival Aiyo uwnAdTEPOG Ao TIG
TIMEG Tou louviou kail Tou louAiou, evdexopévwg Adyw TwV KAAUTEPWY KAIPIKWV
ouvenkwv (AiyoTepn CéoTn).

Avamrtixbnkav KatdAAnAa poviéAa TTpOPRAewng TTOU TNPOUV OAEg TIG
mpoitrodéocig Twv povréAwv ARIMA, (oTtaoiudtnTa, TUXAIOTNTA, OTATIOTIKOI
€Aeyxol) yia TNV KUKAoQoOpia TOCO Twv Te(WV OCO KAl TwV 0dnywv OTo
NekavoTTédio TNG ABrivag oTo dIACTANA XWPIG TTEPIOPICOUG, avApesa OTIG BUO
TTEPIGOOUG TTEPIOPICUWY TNG KUKAOQYOPIOG KAtd Tnyv travonuia, dnAadn atrd 15
louviou €wg kai 30 OkTwRpiou Pn cupTtrepIAapBAavovTag Tov PrRva AlyouoTo
(xwpig To KOAOKaipI).

ATTO TO KOAOKaipI KAl HETA gu@aviCeTal N TTPORAETTOPEV KUKAO@Opia TTECWV
va gival o XaunAr) o€ oX€on WE TNV TTapATNPOUMEVN. AUTO evOEXOUEVWG VA
o@eileTal oTO OTI TO KaAokaipl (louviog, 10UAIOG) TTapaTnpEeiTal XaunAdTEPN
KukAo@opia 1Tefwv Adyw KAAOKaIpIVWV SIAKOTTWV Kal UWnAng Bepuokpaciag
EVW 00eUOVTAG TTPOG TO POIVOTTWPEO, PEATILVOVTAI Ol KAIPIKEG OUVOAKEG WE
atroTéAeopa va dnuioupyoUuvTal KAAUTEPEG CUVONKEG yIa TTEPTTATNHA.

ATTO 1O KaAokaip! Kal HeTé ep@avifetal n TTPORAETTOUEVN KUKAO@OpPia odnywyv
oTO AeKavOTTEDIO Va €ival TTIO XAPNAR 0 oxéan JE TNV TTapaTnpoulpevn. Autd
eVOEXONEVWG VO OPEIAETAI OTNV aPAIOTEPN KUKAOQOpPIa Twv oxnuaTtwy Katé
TOUG KOAOKQIPIVOUG UAVEG TTOU OI TTEPIOTOTEPOI AvOpwWTTOI TTaPaBEPICOUV eV
atrd Tov ZETITEPRPN Kal JETA ETTIOTPEPOUV OTABIAKA OTNV KABNUEPIVOTNTA.

O1 diagopol Tutrol c@oAudtwy (MSE, RMSE, MAE, MAPE) 010 deiypa eAéyxou
TTOU OPIOTNKE yia TNV a&loAdynon Twv PovTéAwv TTPORAEYNG, TTapoudiacav
IOIaITEPA XOUNAEG TIMEG, YeEYOVOG TIOU QTTOTEAECE 1oxupn €vdeign yia
IKOVOTTOINTIKA OKPiBEIa TTPOCAPUOYNG TWV ETTIAEYUEVWY HOVTEAWV OTO
Nekavotrédio TNG ABrivag un Aappavovtag uttoyn 1o kaAokaipl. Or avTioToixol
éAeyxol yia Ta povréAa TTpoBAswng ARIMA TTou €AafBav utréown Kal Tov
AlyouoTo, £0woav eAAQPWGS XEIPOTEPA OTTOTEAEOUATO KUPIWG YIO TOUG
o0dnyoug.

O1 BpaxutrpdBeoueg TPoBAEWEIg, ONAAdK o1 TIPOPALYWEIS TTOU £yivay £WG Kal
Ta TEAN ZemmTéuPBpn ATav KaTtd kavova akpifeic. Ooo peydAwve 0 XPOVIKOG
opifovtag TnG TTPORAeWNS, 1600 aTTEKAIVAV Ta dIACTHHATA EUTTIOTOCUVNG VIO TN
dla@opd TOO00 Twv 0dNYWV 600 Kal Twv TTECWV. KATl TETOI0 £vOEXOUEVWG Va
oQeiAeTal OTO YEYOVOG OTI Oev €xel An@Oei UTTOWN N ETTOXIKOTNTA OTA HJOVTEAQ
TTPORAEYNS TTOU TEAIKWG ETTIAEXBNKAV WG KATAAANAGTEPQ.
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MavemoTnuiou

EvioAég oTnv R Kkal ETTe¢iynon autwy TTou XpNnoIoTToINenkav
MovTtéAa avd Meplox MeAéTng kar MeTaBANTA

‘EAeyyxog Augmented Dickey-Fuller (x)
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KukAo@opiag ato /AekavoTtrédio Tng ABrivag

MovTtéAa MpoBAswns ARIMA yia TV KUKAO@opia oTo AeKAVOTTEDIO

‘EAgyxol ZQaAudTwy yia TNV MEANOVTIKA TTPOBAEWN ME TO KAAOKAIpI
‘EAeyxol ZQaAPATWY yia TRV JEAAOVTIKN TTPORAEWN XWPIG TO KAAOKAip!

2UYKEVTPWTIKOG TTivaKag atrodekTwy HovTEAwY ARIMA



1. Elcaywyn

1. Eicaywyn

1.1 'evikil Avaokotrnon

2TN ONUEPIVI TTAYKOOUIOTTOINMEVN ETTOX Ol OBIKEG METAPOPES ATTOTEAOUV KOIVWVIKO
Kal avatréoTracTo ayaBo, JwTiKAG onpaciag yia TG dpaoTnpIidTNTEG TOU avBpwTToU,
v TTapdAAnAa AsitoupyoUv Kal wg BeikTNG EEAIENG Kal TTPOODOOU Twv KoIvwviwy. H
paydaia TEXVOAOYIK avaTrTuén Tng oUuyxpovng E€TTOXNAG Aoirmév - kabioTd
adloupIoBATNTN TN CUPBOAR Toug OTnv avafdaduion Tou BIOTIKOU ETTITTEDOU TOU
avBpwTrou. Q¢ ek TOUTOU N XPron TwV JECWV TTOU EUTTNPETOUV TIG OOIKEG ETAPOPES
EYIVE UTTEPUETPN TTPWTIOTWG WE TNV TTPOTIMNON TWV avOpWTTWY OTA ETTIRATIKA OXHMaTA
Kal deutepeudvTwg ota MMM.

H katdoTtaon autr odnyei oTnv avaykn yia €Upeon Wiag Bilociung oTPaTnyIKAG yia TV
OUYKOIVWVIOKN €EUTTNPETNON TWwV EAANVIKWY Kal P TTOAewv. H ouykekpipévn
OTPATNYIKN AOITTOV KAAELITAI OTPATNYIKA AOTIKAG KIVNTIKOTNTAS KAl B£TEl WG OTOXO,
TéPav atmd T OUYKOIVWVIAKA €EUTTNEETNON, TNV avapBaduion Tou TTePIBGANOVTOG Kal
NG TTo1I0TNTAG (WNG OTIC TTOAEIG PE YPNYOPOTEPES, ACPAAECTEPES Kal TTIO AIOTTIOTEG
d10dpopEG.

MNa va emreuxBolv o1 TTapatravw oToxol TiBevTal wg Bacikr KaTeuBuvon TTOAITIKAG Ol
avaTtAdoEIG yIa RATTIEG HOPQEG HETAKIVONG KaBw¢ Kkai n diaxeipion Tng
KUKAo@opiag. 210 TTAaiolo autd diveral TrpotepaidtnTa ota MMM kai otn dnuioupyia
amopaiTNTWyY UTTodouwyv. Ta emmiyela péoa emw@eAolvTal ammd Tn  Onuioupyia
QTTOKAEIOTIKWY BIAdPOPWYV Kivnong Acw@opeiwv (véeg Aew@opeloAwpideg) KabBwg
eKeiva pe TN O€Ipd TOUG TPOYOdOTOUV Ta MPéoa oTaBePnG TPOXIds. Tautdxpova
OUMUBAAAEl KOl O TTEPIOPIOUOG TNG OIQUTTEPOUG KUKAOQOPIOG ME Tn MEIWON NG
XwpNTIKOTNTAG BACIKWY OOIKWY GfOVWV CUVETTIKOUPIKA PE TOV KABOPIoUO TTEPIOXWYV
QTTOKAEIONOU KUKAo@opiag IX Kal TV PIKTH KUKAo@opia pe XapnAég Taxutntes. MNa va
emTeuxBei GpTia autd, avaykaia €ival n KATAOKEUN UTTOOOUWY VYia NATTIEC HMOPQES
METOKIVNONG, OTTWG EVOEIKTIKA AvaPEPOVTAI TTOPAKATW:

o [Mp6BAewn TOU OdOopIKOU dlaxwpioholu TG odoUu  (TTAGTN  TTECOdPOUiwY,
0000 TPWHATOG, VNOidwV)

o AvatTuén SIKTUWV TTECOOPONWY Kal TTOONAATOSPOHWY

e JUVTAPNON Kal EMTAPNON CWOTHG AsIToupyiag TTECODPOPWY Kal TTOdNAATOdPOUWV

KAl CUCTNPATIKA avaBaBuion Twy TTeCodpodiwy Kal ao@aAig Slaxwpioudg Toug atrd

TNV KUKAOQOPIa TwV OXNUATwV

Avattuén diadpopwy TTeCwv

AvaTTTuén B€0ewv oTAdBPEUONG TTOBNAGTWY

AvaTrTuén TTpooTaTeupévwy dladpouwy yia ANEA

Anpioupyia 0dwv PIKTAG KUKAo@opiag TTeCwv -oxnNHAaTwy (woonerf)

E@apuoyn ocipdg TEXVIKWVY PETPWY XapnAou kOOTOUG peiwong Tng TaxutnTag o€

ETMIAEYMEVEG TTEPIOXEG KATOIKIAG (TAPapAKIa K.A.TT.)

Tooo 010 KévTpo TNG ABrivag 600 Kal 0To eupUTEPO TTOAEOOOUIKO CUYKPOTNUA TNG, N
KUKAOQoOpia eu@avietar  €mpBapupévn  Kal n  Tmoi0TNTa  €UTINPETNONG  TWV
METAKIVOUUEVWYV UTTOAEITTETAI TNG AVTIOTOIXNG TTOIOTNTOG APKETWY GAAWY EUPWTTAIKWV
MeyaAouTTOAewV. TMOAU ouxva TrapatnEolvIal CNUOVTIKEG KABUOTEPAOEIS OTIG
METAKIVAOEIG, uwnAoi Xpovol d1adpopng, Kabwg Kal yia pgn apgeAntéa TePIBAAAOVTIKN
empBapuvon (atgoo@alpik puttavon Kal 86pufog). 1o TTAAIcIO TNG vEAG TTONITIKAG



1. Elcaywyn

Biwoiung aoTIKAG KIvATIKOTNTOG Tou AAou ABnvaiwv kal avaBaduiong Tou Anuoaiou
Xwpou otnv ABAva, éxel Eekivijoel n eE€Taon Wiag ocipds puBuicewv KUKAo@opiag
KOl OTAOMEUONG OTO KEVTPO TNG ABRvag pe Kevipikd dfova tn peifova TTOAEODOUIKN
mapéupaon Tou MeydAou lMepitrérou Tng ABrvac.

Tov louvio Tou 2020 atro@acioTnke N OOKIUACTIKA £QAPHOYR £vOG UTTOOUVOAOU TWV
KUKAOQOpPIaKWY puBuiccswv Tou MeydAou Mepimrdrou, wWoTe aKoAoOuBwWVTAG TO
TTaPAdEIYUO APKETWY TTOAEWV TTAYKOOUIWG va uttooTnpixBouv evaAAOKTIKOI TPOTTOI
peTakivnong Adyw Tng TTavonuiag, va OOKIHAOTOUV oTnv TTPAEN OPICHEVEG ATTO TIG
KUKAOQOPIAKEG puBpuioels. Mo ouykekpipéva, epapudodnkav o€ SOKINAOTIKA BAon
ETTIYPANMATIKG O TTapaKdTw TTapePBACEIC:

- Augnon tTAdToug TTeCodpopiwy otnv MavetmoTtnpiou, otnv MNMAaTeia ZUvTAyPaTog Kal
otnv Epuou

- Odoi TTpoTepaIdTNTAG TTECWY KAl TTOdNAATWY

- AwPIdEC aTTOKAEIOTIKAG KUKAOQOPIag Acw@opeiwy Kal TPOAET

- PuBpioceig o1dBpeuong HOTOCUKAETWY, Tai Kal AeA.

H aioAdynon tTng emppong g doKINAaTIKAG AsiToupyiag Tou Meydhou lNepitrdrou
NG ABAVAG oTNV KUKAOQOpPIa OXNUATWY Kal TTECwV TOOO0 O0TO KEVTPO TNG ABAvVAG 600
kai oto Aekavotrédio Trapouaidlel onuavTikd evolagépov, 1I01aitepa AaufdvovTag
uttéYwn OTI N TTEPIODOC AUTH CUMTTITITEI PE TO dIACTNUA AVAUETT OTIC dUO TTEPIOdOUG
TTEPIOPIOUWY TNG KUKAOQOPIag KaTd Tnv Travonuia.

1.2 21006 AIiTAwpaTikAG Epyaaciag

210X0G TnG Tapoucag ArmmAwuatikAg Epyaciag civar n av@Auon Xpovooeipwv
KUKAo@opiag oxnudtwyv Kal medwv otnv ABRva, katd Tn SOKIJAOTIKN TTEPIodo
Agiroupyiag Tou Meydhou lMepimmdtou TG ABrivag (louviog - OkTwRpiog 2020). Mo
OUYKEKPIYEVA, n Trapouca AmmAwpartiky Epyacia €xel dUo eTmigépoug oTdXOUG.
Kartapxdg, emdiwkeral va aglohoynBei n eTTidpacn oTnv KUKAOQOPIa TNG SOKINOOTIKAG
Aeiroupyiag Tou MeydAou Mepimmdtou TG ABrvag. AsUTePO ETTINEPOUG OTOXO ATTOTEAET
n a&loAéynon NG €&€NIEN TNG KukAogopiag oTto Aekavotrédio Tng ABAvag Tnv idia
TTEPiIOdO, N OTToIa CUUTTITITEl JE TO DIACTNHA XWPIG TTEPIOPICHOUG, avaueoa oTig dUOo
TTEPIODBOUG TTEPIOPICHWYV TNG KUKAOQOPIAg KATd Tnv Travonuia.

MNa Tov OKOTTO autd aglotrololvTal dUo BAoelg deSOPEVWV HE KUKAOQOPIAKG
oedopéva otnv ABrva yia Tnv e€etalduevn Tepiodo. H mpwtn Bdon dedouévwy agopd
oTn ouvBeon TnG KukAogopiag oe empBarikd X, Tai, yJoTooUkAEéTEG Kal TTECOUG O€
emAeypEVOUG Agoveg aTo KEVTPO TNG ABrvag ammd petTpAoelg Tou EMI kai n deuTepn
Baon o&edopévwv agopd oTtnv €CENIEN TNG KUKAO@oOpiag TTefv Kal odnywv OTO
NekavoTrédio TG ABAvaG atmd TNV OXETIKN epapuoyr TNG Apple.

H avdaAuon Twv oToixeiwv odrynoe o€ evola@EPOVTA ATTOTEAECUATA Kal yIa TOug dUOo
empépoug otoxoug (MeydAog lMepitratog kal AekavoTrédio ABrivag), evw Ta OTATIOTIKA
MOVTEAQ XPOVOOEIPWY TTOU avaTtrTuxbnkav Atav oTamioTIKA onuavTikd Poévo yia tnv
KUKAo@opia oxnuaTtwy kal TeCwv o1o Aekavotrédio Tng ABrvag.

Ta ouptrepdopaTa TNG EPYOTIOG AVAPEVETAI VO OTTOPEPOUV TTOANATTAG KAl ONUAVTIKA
oQ£&AN OTNV KoIvwvia, epdoov Ba gival duvaTo va agiotroinBouv aTrd TG appodieg ApXES
ka1 Popeig yia Tov aoxedlaaud TNG HEAAOVTIKAG KIVNTIKOTATAG TOGO aTnVv ABrjva 6G0 Kal
OTIG AAAEG PEYAAOUTTOAEIG BIEBVWIG.
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1.3 MeBodoAoyia

MNa v ekmévnon tng AIrAwpartikig Epyaciag kal Tnv €TTiteuén Tou TEAIKOU TNG
OTOX0U 0KOAOUBNBNKE ouykekpIpévn dladikaoia, Ta oTAdIA TNG OTToiAg TTAPOUCIAdovTal
EKTEVWIG TTOPAKATW.

Apxikd oploTIKOTTOINONKE TO Oépa TnNG Trapoloag €pyaciag KaBwg Kal o
EMOIWKOUEVOS OTOXOG. Na TO oKoTTé auTO TTpayuaToTToiINOnke eupeia BiBAIOypPaPIKA
avaokoTTnon 1000 o€ €AANVIK 6o Kai o€ diebvy BIBAloypagia. Mo ocuykekpipéva,
TTPAYHMATOTTOINBNKE avalnTnon €PEUVWY, ETTIOTNUOVIKWY ApBpwy KABWGS Kal YEVIKWV
TTANPOPOPIWYV OXETIKA PE TO £EETACOUEVO AVTIKEIUEVO TTOU Ba PTTOopOoUCAV VA Gavouv
XPNOIUES VIO TN OUYKEKPIPEVN €peuva. Méow Tng diadikaciag autrg kataBAROnke
TIPOCTIABEIa VO ATTOKTNOEI MIa OXETIKA EUTTEIPIO OTNV £TTEEEPYATia TETOIWY BEUATWY,
KaBwg TTioNg KAl va atro@acioTei N péBodog e BAon Tnv otroia Ba TTpayuaToTToINBEi
N €TMEEEPYATia TWV OTOIXEIWV Kal va eTTITEUXOET 0 €TIDIWKOUEVOSG OTOXOG.

A@oU peAeTONkav Ta ammoTteAéopaTa TTou cuykevipwBnkav atmmd 1n PIBAIOYpaAQIKN
QvaoKoTTNOT™, OEIpd €iXe n €0PECN TOU TPOTTOU GUAAOYNG oToIXEiwv. EQapudoTnke
éva ouvduaoTIKO oUCTNUA CUAAOYNRG KUKAOQOPIOKWY Oedouévwy HYECa atmd Tnv
UTTNPETia xapTwyv TTou TTpoc@Epel N Apple yia 1o AekavoTtrédio Tng ABrvag , KabBwg Kai
ammd peTprioclg Tmediou TToUu EAABav Xwpa OTO KEVTIPO TNG ABRAvag. ZUyKekpipéva,
OUNNEXBNKaAv N HETABOAR TNG KUKAOQOPIOG Twv odnywv Kal Twv Trefwv OTO
NeKavOTTESIO KAl N KATAVOUN METAKIVICEWY O€ MIRATIKA X, Tagi, HOTOOUKAETEG OTTWG
KAl 0 wplaiog eopTog TTECWV £TTi TNG MNAVETTIOTNHIOU, AOITTWYV KEVTPIKWY O0BIKWYV A&OVWV
otnv ABrva, odIKWY agdvwy €100d0uU, £E6O0U Kal TTEPIPEPEIAKWY ODIKWY AEOVWV.

2Tn OUVEXEID, akoAouBnoe n emmAOYN TG HEBOBOU OTATIOTIKAG ETTESEPYATIAG TWV
OTOIXEIWV Kal N gloaywyn ¢ Paong dedopévwv o nAekTpovik Bdon (Microsoft
Excel). ‘Emreita amd tnv KAatdAAnAn emegepyacia Twv Baoewv dedopévwv PéXPI va
QTTOKTHIOOUV TNV TEAIKI] JOP@I) TOUG, TTPAYUATOTTIOINONKE N €l0aywyr) TOUG OTO €10IKO
AoyiouIkG oTaTioTIKAG avdAuong, Tn YAWooa TTpoypauuaTtiopou (R).

Emouevo ot1ddio amotéAeoe n avaAuon xpovooeipwyv (Time Series Analysis) kai
TEAIKWG N avdTrTuén KatdAAnNAwy povtéAwy TTpéRAswnsg ARIMA TTou TTepIEypagav o€
QTTOOEKTO ETTITTEQO EUTTIOTOOUVNG TNV €GENIEN TNG KUKAOQPOPIAG O0TO AeKavOTTEDIO TNG
ABAvag.

Metd Tnv  a§iohdynon kol gpupnveia Twv amoTteAeopdTtwy, €¢nxbnoav
OUMPTTEPAOUATA YIA TNV ETTIPPONA TNG OeUTEPNG DOKIPAOTIKNG TTEPIGOOU ALITOUPYIAG TOU
MeydAou MepimraTou (3 KUKAOPOPIAKEG AwpPidES) OUYKPITIKA PE TNV TTPWTN TTEpiodo (4
KUKAOQOPIAKEG Awpideg) oTnv KuKAo@opia 6oov agopd aTnv 0d0 MNMavetmoTnuiou aAAd
Kal otnv euplTeEPn TTEPIOXH TNG. 2TV OUVEXEIA, agloAoynbnke n e€EENIEN TNG
KUKAOQOPIaG O0TO AeKAVOTTEDIO TO QVTIOTOIXO XPOovikG didoTnua. 'ETol, TTpoékuyav
ONMUAVTIKEG TTANPOPOPIEG YIa TO UTTO €EETACT AVTIKEINEVO KABWG Kal dlaTtuttwinkav
agI6AOYEG TTPOTACEIG YIA TTEPAITEPW EPEUVAL.

21N ouvéxela Trapoucaialovral  oxnuatikd Ta oTtddia TG peBodoloyiag TTOU
akoAouBnénkav yia TiIg avaykeg TnG TTapoucag AITAwMATIKAG Epyaciag.
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Eikéva 1.1: Z1adia MeBodoAoyiag AirAwpartikng Epyaaiag

1.4 Aopn AimAwpaTiknAS Epyaciag

2TN OUYKEKPIYEVN UTTOEVOTNTA TTOPOUCIAZETal N dOPr TNG TTapoucag AIMTAWUATIKAG
Epyaciag péow TNG GUVOTITIKAG ava@opds TOU TTEPIEXONEVOU TOU EKAOTOTE KEQOAQiou
™G.

To TpwTo KEPAAQIO OTTOTEAE] pIa EI0aywyn, KaBwG ival n Bdon yia va yivel aueca
avTIANTITG Kal KatavonTtd TO avTikeipevo TnG AmmAwpartiking Epyaciag. Tivetar pia
avag@opd TN ONUEPIVA KATAOTAON YIA TRV OTPATNYIK QOTIKAG KIVATIKOTNTOG KOBWG O
MeydAog lMepitratog atmmoTeAei éva ox€S10 TTOU OKOAOUBEI TIG KATEUBUVTHPIEG YPAUMES
TnG. ETTiong, yivetal ca@Ag o oTOX0G TNG TTapoloag epyaciag Kal ETIoNUAIVETAl N
peBodoloyia TTou Ba akoAouBnBei péoa atrd éva didypaupa pong Kabwg kai n doun
™G.

210 BeUTEPO KEPAAQIO TTOPOUCIAZOVTAI TA ATTOTEAECUATA TTOU TTPOEKUYAV OTTO HIO
ekTevr] BIBAIOYPAQIKN OVAOKOTINON EPEUVWV HE QVTIKEINEVO TIG TTECOOPOUATEIS, TN
onuioupyia TTOdNAATOOPOPWY AAAG KAl TNV EVIOXUOT) TwV dNUOCIWY HECWYV PHETAPOPAG.
AkOua avaAlovTal oI OXETIKEG ETTITITWOEIG TTOU €iXaV T TTAPATTAVW £pya OTn oUvBeon
TNG KUkKAoopiag. H TeAeutaia uttoevdTnTa AUTOU TO KEQAAQIOU aVAPEPETAI OTN CUVOWN
TwV JEBOBOAOYIWV TTOU XPNOIPOTTIOINBNKAV Kal TTapOUCIAloVTal CUYKEVTPWTIKA OAa Ta
amoTeAéopara.

To TpiTo KEPAAQIO, TTOU aTToTEAEI TO BEWPNTIKSG UTTORABPO, BacileTal TNV avdAucon
TWV oToIxXEiwv. Mo CuykekpIpéva, ETTEENYEITAI TO KPITAPIO ETTIAOYAG TNG OTATIOTIKAG
avaAuong TTou eMAEXBNKE va xpnoidoTToinBei ue Bdon Ta xapaktneioTiké Tng. Etiong,
TTEPIYPAPOVTAl QVOAUTIKA OAEG OI POBNUATIKEG KOl OTATIOTIKEG €VVOIEG, Ol OTTOIEG
BonBouv oTnv KaAUTEPN KATAVONGN TwV HMOVTEAWY TTOU BewpnriBnkav KataAAnAdTEPQ
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yia Tnv TTPOPAewn TG KukAogopiag. To TeAeutaio PEPOG auToUu Tou KepaAaiou
TEPIAQMPBAVEI pIa OUVTOUN TTEPIYPOYPR TwV PnudTtwyv TTou akoAouBouvTtal, yia Tnv
avAAUCH TWV XPOVOOEIPWYV Kal TEAIKWG TNG AVATITUEN POVTEAWYV TTPOBAEYNG OTO €10IKO
Aoyiouiké oTaTioTikhG avéAuong R.

270 TéTapTO KE@AAAIo avagépeTal n diadikaoio oUAAOYRAG Kal £TeSEpyaciag Twv
oToIxEiwv TTou Ba xpnoigotroinBolv yia TNV €TTEUEN Twy OTOXWY TNG TTAPOUCOG
ArmmAwpaTikng Epyaaciag. Apxikd, Teplypd@eTal n néEBodog oUAAoyG Twy dedopévv
KAl OTn Ouvéxela, Pe Tnv Pondeia Tou AoyIoUIKOU OTATIOTIKAG avdAuong R kal Tou
Microsoft Excel, dnuioupyouvTtal CUYKEVTPWTIKOI TTiVAKESG, Ol OTToiol fonBouv oTnv
KQAUTEPN TTEPIYPOQPN TWV XOPAKTNPIOTIKWY Tou Otiydatog. TEAOG, TTpayuaToTToIEITal
eTTEEEPYATia TWV DEDOUEVWV WOTE VA TTAPOUV TNV TEAIKA TOUG HOPOPA YIA TNV EI0QYWYNA
TOoug 0oTO TTPOYpPaAUua TNG R.

27O TEPTITO KEPAAAIO aVAAUETAI AETITOPEPWG N dladikaoia aviAuong XpovooEIpwv
TTOU TTPAYMATOTTOINBNKE yia TNV dnuioupyia Twv KATGAANAWY HOVTEAWYV TTPOBAEYNS
ARIMA ka1 Tnv avTioToixn €€aywyr] Twv TEAIKWV atmmoTeAeopdtwy. MNapouaidlovTal Ta
Oedopéva €10600uU Kal €€0d0U, pe IDIAITEPN £UPACN OTOUG OTATIOTIKOUG €AEYXOUG
QgIOTTIOTIOC TWV ATTOTEAECUATWY WOTE VA gival atTodeXTA. ZT0 OEUTEPO PEPOG AUTOU
TOU KeEPOAQiou TTPayPATOTIOIEITAI TTAPOUCIiac TwWV HOVTEAWY TTOU a@opouv aTnv
TTPORAEWN TNG KUKAOPoOpiag oTnv ABrva.

2T0 éKTO KEQAAQIO Trapoucidlovial Ta KUpIOTEPA OCUHTTEPACMATA, TA OTToIa
Tpoékuwav atrd Ta TTponyoUMEVA KEQAAQIQ, Kal TNO OCUYKEKPIMEVA aTTd TNV
TEPIYPAPIKN avAAuon Twv OTOIXEiwv Kal TNV €faywyn Twv TEAIKWY HOVTEAWV
TTPOBAEWNS. 210 TEAOG AuTOU TOU KEQOAQioU ETTIONUAivOVTal TTPOTACEIS , Ol OTTOIEG
MTTOPOUV VA QEIOTTOINCOUV TA OTTOTEAECHATA ATTO QUTHV TNV £pEUva, Kal TNV dlECaywyr)
TTEPAITEPW EPEUVWIV TTOU CUCOXETICOVTAI PE auTO TO BEUQ.

210 éBdopo ke@dAaio TTapaTiBevialr o1 PBIBAIOYPUAPIKEG AVOPOPESG, O OTTOIES
xpnoigotromndnkav yia Tnv ekmévnon Tng AmAwpaoTiknG Epyaciag. EidikéTepa
TTPOKEITAI yia £vav KATAAoyo, 0 OTToiog TTEPIAAUPBAVEI EPEUVEG KAl NEAETEG OXETIKEG E
T0 B€a TNG TTAPOUC OGS Epyaaciag.
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2.1 Eicaywyn

H kukAo@opiak oup@opnon - Bewpeital éva atrd Ta onuavtikoTepa TTPORARUaATa
OTIG AOTIKEG HETAPOPEG, TTOU ETTNPEACOUV TOUG XPOVOUG TAEIBIOU, TNV EKTTOUTTH PUTTWV
Kal BopuBou Kal TN YeVIKR TToI0TNTA (WG OTIG TTOAEIS. QOTOCO, QUTA N epPnveia dev
Ocixvel OAOKANPN TNV €ikOva KaBwg n cuu@dépnon JUTTopEi €mmiong va BewpnBei wg
£vOeIgn eITUXOUG OIKOVOUIKNG avaTITUENG OTTwG avagépel n ékBeon Tou OECD / ECMT
(Nouvier, Jacques, 2007).

2TNV Ouvéxela, TTapouaidadovTal Ta aTToTEAECUATA TTOU TTPOEKUWAY ATTO MIO EKTEVI
BIBAIOYPOQIK) OVAOKOTINGN €EPEUVWV HE QAVTIKEIUEVO TIGC TreCOdpPOUNOEIg, TN
onuioupyia 1TOdNAATOSpOoMWY OAAAG Kal Tnv egvioXuon Twv dnuéocIiwv HEoWV
HeTapopdg cuppwva ue Tnv €kBeon (Thorsten Koska, 2016). Akoua, avaAuovTal ol
OXETIKEG ETTITITWOEIG TTOU £iXAV T TTAPATTIAVW £PYQ OTNV KUKAOPOPIa Kal TNV eUpUTEPN
QOTIKA KIVATIKOTATA. TEAOG, TTapOUCIAfovTal €PYacieg TTOU  AIOTTOIOUV HOVTEAQ
XPOVOOEIPWYV YIa TNV TTPORAEWN Kal afIoAOYNaN Twv KUKAOPOPIAKWY HETARANTWV.

2.2 AieBvAc Avaokottnon KukAogopiakwyv MapepBdocwv

2.2.1 lepuavia: AvaBdaBuion eykataoTdoewy TTodnAaaciog

O 016X0G6 £VOG YEPHUAVIKOU £pEUVNTIKOU £pYyOU ATAV VA TTOCOTIKOTTOINOEI O AVTIKTUTTOG
TWV aVABAOUICHEVWYV EYKATAOTACEWY TTodnNAaciag Ot QOTIKEG TTEPIOXEG OTO
O1aXWPICHO TwV TPOTTIWYV PETAPOPAG, OTOV APIBUO TwV BIAdPONWY Kal OTO TTEPIBAAAOV.
O avrikTuttog TNG «AvaBaduIong Twy eyKATAOTACEWV TTOONAQCIOG CUPPWVA HE TIG
00nyieg TeEXVIKOU oXedlaopoU» dlepeuvnBnke oe TPEIG yepuUavikéG TTOAeIG: Coburg,
Gutersloh kar Ménchengladbach. O kUpiog oT1éx0o¢ autoU Tou WETPOU ATAV v
avaBaBuioel TG uTTdpXouoEeG eyKaTaOTAOEIS TTOONAACIag OUUMPWVA e TIG odnyieg
TEXVIKOU oXedlaopoU. Ta XapaKkTnpPIOTIKA Kal Ol TIPOUTTOBE0EIS TTOU OXETICovTal PE TNV
TodnAacia diEQepav oNUAVTIKA OTIG TPEIG TTOAEIG.

‘Evag KUPI0G avTiKTUTTOG TG avapBABuIong TWV EyKATAOTACEWVY TTOONAQCIAG O€ AOTIKEG
TTEPIOXEG VIO VA €iVOI CUVETTEIG JE TIG TEXVIKEG 0Bnyieg TavV N adgnon TnG TaxuTnTOg
S108popwWYV yIa TOUG TTOONAGTEG Kal, KATA CUVETTEIA, Ol MIKPATEPOI XPbvol dIadpoung
TWV AOTIKWV TTOONAQTIKWY TOgIBIWY, YEYOVOG TTOU WTTOPEl €TTioNG va odnyAoel o€
aAAayn TNG KATAVOUAG TWV MECWV ATTO TIG INXAVOKIVNTEG JETAPOPEG a€ TTodnAacia. O
QVTIKTUTTOG  TOU  METPOU  TTPOCOMOIWONKE  XPNOIMOTIOIWVTAG TO  TTPOYPAUUa
MakpooKoTTkAG povTeAotroinong VISUM (PTV AG) yia Tig TpeIG TTIAOTIKEG TTOAEIG. Ta
atmroTeAéopaTa TNG MEAETNG Seixvouv pia cagr aAAayh OTa PETAPOPIKA PECT ATTO TN
Mnxavokivntn MeTagopd o€ TTodnAacia kKaBwg Kal TN MEIWON Twv GUVOAIKWY
O1adpoPWwY PE Pnxavokivnta péoa. Ta atroTeAéoaTa ATAV TTI0 £VTOVA OTNV TTEPITITWON
TNG TOTTIKAG KUKAo@opiag TTapd o€ Tagidia Trou {ekivouoav Kal TEpUaTifovTav EKTOG TNG
TTOANG.

Ta amoteAéopara TG  €peuvag  Oeixvouv  &ekdBapa o1 pia  «avaBdabuion
EYKATAOTACEWYV TTOdNAACIOG OE ACTIKEG TTEPIOXEG CUPPWVA UE TIG TEXVIKEG 0ONYiES
oxedlaoPoUy UTTOPEI va 00NYACEI 0€ METATOTTION TOU SIaXWEICHOU TwV TPOTTWYV
HNXavokivnTnNg HETAQOPAg o€ TTOONAACIO O AOTIKEG TTEPIOXEG KAl WG €K TOUTOU O€
MEiwon TWV NUEPATIWY TALIBILV PE PNXavokivnTa Jéoa JETaPOPAGS KAl Apa O€ Peiwan
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NG oupeopnong. To pétpo odAynoe o€ peiwaon Katd 4% Tou apiBPoU TwV CUVOAIKWY
TA&IDIWV PE PNXavoKivnTa PECA PETAPOPASG OTO AOTIKO 0dIKG dikTuo. H peiwon Tng
TOTNKNAG KukAogopiag Atav 8%, n otmoia Atav uynAdtepn atmmd Tnv KUKAogopia
TTPoéAeucng Kal TEPUATIOPOU (OCUVOAIKA 3%).

O BeTIkKdG QVTIKTUTTOG OTN METATOTTION TWV TPOTTWV HETAPOPAS Kal TN MEIWoN Twv
NUEPNOIWY TaEIBIWY WE PNXavokivnTa péoa PeTagopds Ptmopei va aufnbei e tnv
cpapuoyn TpdoleTwyv PETPpWY OTAPIENG. AuTd pTTopei va TrepIAauBdvouv PéTpa
OTTWG:

* Ai6pBwaon uPIoTAPEVWY aTEAEIWY OTO AoTIKG TTOONAATIKG OiKTUO WE TNV dnuioupyia i
BeAtiwon Twv TTOONAATOOPOUWV.

* Mapéxovtag evaAlayég HeTatu TTodnAaaciag Kal HECWV PAlIKAG METAPOPAS
* MNapoxn CUCTAPATOG KOIVAG XPNONG TTOBNAATWY

*AleEaywyn E€KOTPATEIWV €UAICONTOTTOINCNG OXETIKA pE TNV TrodnAdacia Kkal TO
TEPTTATAMA.

2.2.2 O&popdn: O KUKAIKOG kKOPBog Plain

2tnv O¢edpodn, Trepitrou 75.000 Tagidia pe TOodAAATO TTPAYUATOTTOIOUVTAI KABE PEPQ
ME éva oTaBepd uWnAG TTOGOATO SIAdPOUWY GTO KEVTPO TNG TTOANG. Mia atrd TIg KUpPIES
O1adpopEG aTTd Kal TTPOG TO KEVTPO TNG TTOANG €ival 0 KUKAIKOG KOuBog Plain, évag
TTOAUOUXVAOTOG KUKAIKOG KOUPBOG 5 Bpaxiovwy Pe UPNAEG poEG Aew@opeiwv Kal éva
IOTOPIKO OBIKWYV ATUXNHATWY TTOONAATWV.

Me okoT11é TN BeATiWON TNG EAKUOGTIKOTNTAG KAl TNG ACQAAEING TOU KUKAIKOU KOUBOU
Plain yia TodnAdteg kal TTefoUg, MEWONKE TO TIAATOG TOU  KUKAOQOPIAKOU
0000TPWHATOG OTTWG KAl O1 OKTIVEG E1I0000U OTOV KUKAIKG KOUBO, EAATTWVOVTAG £TOI TIG
TaxUTNTEG TOU PNXOVOKivnTou oxAuaTtog. Etriong, n ev Adyw KukAo@oplakn TTapEupaon
TTapEixe eyaAUTePN TTPOTEPAISGTNTA TTOONAATWYV KaI TTECWV 0T dlaoTaUPwWOon, 18iwg PE
TNV eykataoTaon piag Awpidag yia TodnAAdTeg TTou TagideUouv avaToAIKG Kal pia
Oleupupévn TTEPIOX TTECWV. TO OUYKEKPIYEVO £pYOo €QApPUOOTNKE KUPIWG yia va
TTPOOPEPEI BEATIWOEIG OXETIKA YE TNV TTOONAQCIO KOl TOUG TTECOUG O€ avTiBeon WE TIG
BeATiwoeIg TNG POAG TNG KukAogopiag. H ouykpion petagu tou 2014 (TTpiv TNV
KukAo@oplakn TrapéppBacn) kai Tou 2015 (UeTd TNV KUKAOQOPIAKT TTapéupBacn) deixvel
MEiwoN TwV apPIBPWY PNXavoKivNTWY OXNUATWY (KUpiwg emmRaTikwy IX) kar augnon
TWV TTOONAATWV.

2.2.3 Z1pacBoupyo: Avadiaudppwaon Tou 0dikou xwpou oTo Pont Kuss

Ta 10TopIK& KEVIPA TNG TTOANG ME ONUAVTIKA TOUPIOTIKA aloBéara TTpooeAKUOUV
HEYAAo apiBué redwyv. Zuxva o dpdpog TTou diaTiBeTal oToug TTECOUG gival AVETTOPKNAG
Kal Ogv PTTOPEI va €GUTTNPETAOEI TIG AVAYKEG TNG augavopevng ¢nmong. To 2012, n
TOAN Tou ZTpacfoupyou, avakoivwoe €va OekaeTég oxedio (2011-2020) TTou
ovouddletal Plan Pieton, otdx0¢ Tou oTToiou €ival va BeATILWOEl TRV KaTdoTaon Twv
meCwv (Communauté Urbaine de Strasbourg 2012 in: Kretz et al 2013), kaBwg kai va
METOQEPEI PIO OAOKANPWHEVT, TTOAUTPOTTIK TTPOCEYYIoN oxedlaouou, 6ttou OAol ol
TPOTTOI PETAPOPAG - T1eC0i, TTOONAATEG, PnYavokivnTa oxAuata Kal dnudoieg
OUYKOIVWVIEG - EeTACOVTAI OTO i010 TTITTESO AETTTONEPEING.
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‘Eva pgépog TG OoTPATNYIKAG ATAV N avaKaTavoun dnuoéciou Xwpou oto Pont Kuss,
N yépupa TTavw aTTd TOV TTOTANO TTOU OUVOEEI TOV KEVTPIKO OTABUO YE TNV TTAAIG TTOAN.
H véopupa cival ofuepa éva ammd 1a 1meCodpduIa TG TTOANG, AOYW TOU YEITOVIKOU
OoTaBuoU TOUu TPaW KOl Twv Ka@é TTou Ppiokovral Kovid oTn yépupa. Or1 aplBuoi
KukAo@opiag deixvouv TTOAU uywnAn {ATnon edwv OAn TNV NUéPa Kai IdIAITEPa KaTd TIG
WPES AIXMNAG, WOTOOO UTTAPXEI METPIOG OYKOG KUKAOQOpIiag oxnuaTtwyv. Metprioeig
Ocixvouv 611 1.850 1edoi poipacTnkav dUo TTeCodpopIa (To KaBEva pe TTAGTOS 2 J.) eV
Movo 250 oxruata TNV wpa xpnaoigoTroiolcav TiIg dUo Awpideg KUKAOPOPIaG.

To YETPO OUVIOTATO OTOV ETTAVACXEBIOOHO TNG SIATOURAG TOU dPOUOU YIa TN YEiWoN
QUTAG TNG avICOPPOTTIOG 0TNV KAtavoun Tng ¢ATNoNG KAl TNG TTPOCPOPAS TA&IBIOU: HIa
Awpida Aoirdv a@aipéBnke atrd Ta auTokivnTa Kal d008nNKe oTOUg TTECOUG. AUTO TO UETPO
OUMPTTANPWONKE TPOTTOTTOIWVTAG T TTPOYPAUUATO OAUATOG KUKAOQOPIOG UTTER TWV
me¢wv. MNpiv atrd TNV uAoTToINCN TOU £pyou, TTPAYHATOTTOINBNKE MG OAOKANPWUEVN,
TTOAUMOP®IKA HIKPOOKOTTIKA TTPOGONO0IWGT, TIPOKEIMEVOU VA EKTIMNBOUV 01 ETTITITWOEIG
TNG AVAKATAVOUAG TOU XWPOU CTN POr) TNG KUKAOPOPIaG.

AUTO TO OX£€DI0 £E€TOOE OAOUG TOUG TPOTTOUG PETAPOPAG OE £vVA TTOAUTPOTTIKO HOVTEAO
METOQPOPAG, KAl WG €K TOUTOU £EETOCE TO OUVOAO TOU CUCTHHOTOG HETAPOPAG Ladi.
H avakaravour Tou dnNuooIou XWEOoU €iXE WG ATTOTEAECUA TNV ACc@AAr] uTTodoun yia
Toug TTeCoUG, aAAd Kal yia Tnv KukAogopia Twv oxnudatwy. Or Tedoi TTou épxovTal aTrd
Kal TTpog TO OTaBud Tou Tpau Oev TTEPTTATOUV TTAEOV OTIC OBIKEG OIADPOMES EVW
ATTOPEUYOUV i TTPOCTTEPVOUV AAAOUG TTECOUG, UEIWVOVTAG £T01 TOV TTIBavVS Kivouvo yia
aruxnuarta i diatapaxég TG Porng TNG KUKAopopiag, 6TTwg cuvéBalve TTpIv atmd Thv
€Qapuoyn Tou.

To pepidio TG TeCNS Kivnong eival akOun uywnAd oTo KEVTPO TNG TTOANG KAl OTnV
TIPAYHATIKOTNTA O £TTAVACXEDIAOUOG TNG YEQUPAG TNV EKAVE AKOWN TTIO EAKUCTIKN YIA
TOUPIOTEG KAl VTOTTIOUG KO TWPA PTTOPET va avTégel upnAOTEPOUG GYKOUG KUKAOQOpPIag
TTeECWV.

Mapd Tov OO TTOU EKPPACTNKE TTPIV ATTO TNV EQAPUOYT TOU PETPOU OTI N PEiwon TNG
XwpnTIKOTNTAG TwV 00WV Ba TTPoKaAoUCE TNV KATdppeuon TNG POAS TNG KUKAOYOPIaG
TWV OXNMATWY, £X€1 aTTOOEIXOET OTI TO METPA UTTEP TWV TTECWV OXI HOVO BeATiwoav TV
KatdoTaon yia Toug TTeCoUg, aAAdG Kal geiwoav Toug XpOvoug avapovng Kail Tagidiou yia
MEOQ pAdIKNG PETaPOPAG. Ta atmoTeAéopaTa TNG TTPocopoiwong £8€1Eav 0TI 0 XPOVOG
QVAPOVAG TwV TTECWV O€ BIAOTAUPWOEIG PEIWBNKE onuavTikd. O1 xpovol Tagidiou yia
OPIOPEVEG YPOAPUEG Aew@opeiwv peiwbnkav onuavtika (katd 40%) oe opiopéva
TuAMaTA. Tautdxpova, N MEIWPEVN XWENTIKOTNTA YIA TNV KUKAOQOPIa AUTOKIVATWY OV
00rynoe o€ ONUAVTIKA XOUNAOTEPEG TAXUTNTEG.

2.2.4 NoupTtrhidva: MeC6dpopol OTO KEVTPO TNG TTOANG

To 2007, To KEVTPO TNG TTOANG ATAV KAEIOTO yia GAQ TO UNXAVOKIVNTA OXHHOTA KOl AUTH
n kabopiopévn oikoAoyikh ¢wvn dieupuvonke otadiakd. Or re{odpounpéveg CWVEG
OTO0 KEVTPO TnG AIOUPTTAIGva  €TTEKTABNKAV TTPOKEINEVOU VO €vOappuvlei n un
MNXavokivnTtn KivATIKOTNTA, Va attoQeuxBei n oupeoépnon oTo KEVTPO TNG TTOANG Kal va
MeTaTPaTIEl N TTOAN «TTOU KATTOTE ATAV YEWATN ME QUTOKIVATO» O€ «évav gUuXApIOTO
ONUACI0 XWEO Kal £va EAKUCTIKG TTEPIBAAAOV YIA HIA TTOIKIAIG KOIVWVIKWYV, TTOAITIOTIKWV
Kal aBANTIKwv ekdnAwaoewv »(MoAn NG AloupttAidva 2016 & 2013, EUROCITIES
2014a).
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H &ioiknon tng AloupttAidva gixe TTpoBAEwel TTwg AGyw Tou OTI dideTal PEYOAUTEPN
MPOTEPAIOTNTA OTOUG TTECOUG KAl GTNV TPOTTOTTOINGN TOU KABEOTWTOG KUKAOPOPIOG
UTTEP TWV QIAIKWYV TTPOG TO TTEPIBAAAOV TPOTTWYV PETAPOPAG, Ba puTTopoUcE va auénOei
N MEIWPEVN KuKAoopia Twv TTeCwV (27% 10 1994, 19% 10 2003 KaI 25% 10 2013 ) KO
éva augavopevo PePidIo AsiToupyiag TG KUKAo®opiag auTokIvATwy (42% 10 1994, 58%
10 2003) Ba ptropouce va pelwbei (51% 10 2013) ot AN TNV TTOAN. TeAIKWG, TO
mepadtnua augndnke amd 33% 1o 2003 ot 53% 10 2013, n XPrioN QUTOKIVATOU
MEIwBNke a1t 47% o€ 19%.

H AloupTtAidva KaTagepe va JETAPOPPWOET atrd pia TTOAN TTOU TTPONYOUNEVWG
KuplapXouoe O€ auToKivnTO O€ WIa TTOAN HE EM@acn oToug TTeECoUG, TOUG TTODNAATEG
Kal TIG ONPOOCIEG TUYKOIVWVIES. TEANOG, HEYAAEG TTOCATNTEG BNUOCIWY AVOIXTWY XWPWV
avakavioTnkayv, dNPIOUPYWVTAG TTOIOTIKA OQEAN YIA TOUG TTONITEG TToU (oUcav OTh
NloupTtTAIGva.

2.2.5 Tavdn: Agaipeon odoyépupag B401

H ravén €xer mavw amd 250.000 kaTtoikoug, €k Twv oTToiwy o1 72.500 eival pabnrég,
KaBIoTWvTaG TNV TN MEYAAUTEPN @OITATIKA KoivoTnTa oTn PAdvdpa Ttou BeAyiou. O
QOTIKOG auTokivnTédpopog B401, odnyei amd 1n  OiéAeucon OUO  peyGAwv
auTokivnTodpouwy (E40 kai E17) kateuBeiav oTo kévipo Tng TTOANG Tng Mavdng. H
Kartedd@ion Tng odoyépupag B401 BpiokeTal akdun 010 6TAdIO TNG AfloAdynong Tou
oxedlaopol kKal TnGg TPoPoAns. Qotéoo, ol emmTwoelS B6a  uTopoucav  va
mepIAapBdvouv avadiavoun TNG KUKAoQopiag Twv oxXNUATwy atmd autiv Tnv KUpia
ToTroBeaia oTov Tepipepeiokd (R40), eukaipieg yia PEATIWPEVO AOTIKO OoXeDIAONO,
oupTtrepIAaupBavouévwy  TTeCOdpopwyY  Kal Awpidwv TTodNAGTWY, KABWG Kal TIG
EEWTEPIKEG ETITITWOEIG TNG dNUAOIAG uyEiag, TNG TTOIGTNTAG TOU TTEPIBAAAOVTOG OTTWG
Kal OIKOVOWIKN a&ia Twv yUpw aKIviTwy.

H atmropdkpuvon ToU UTTEPUYWWHEVOU auTOoKIVNTOSpopou B401 Ba egalesipel pia
ONPavTIKA TTNYR KUKAOQOpPIag oxnUATwy atreudeiog oTo KEVTIPO TNG TTOANG WE TNV
avadpPouoASYNaN OXNHATWY O€ TTEPIPEPEIAKO OPOUO VIO TTIO OLOIOUOPPN KATAVOUNA TNG
KukAo@opiag. Autd Ba peiwve Tn oudeopnon Kai Ba BeATiwve TNV TTOIOTNTA TOU aépq,
KaBwg eT1Tiong Ba TTapeixe acParéoTePeS oUVONKES yia TTodnAacia Kal TreptraTnua. H
aTTOpdKPUVON TOU QUTOKIVNTOOPOMOU Ba eEAeuBepwOEl TTIONG XPHOIUA £BAQPN VIO VEEG
XPNoeig, 6TTwg dNPOaoIo TTAPKO, UTTOdOUT TTOONAATWY Kal dNPOCIWY CUYKOIVWVIWV JE
ouvdeon HE TO KEVTPO TNG TTOANG.

2.2.6 Boudatréotn: MNMARpNG avartrtug¢n WIag QIAIKNAG TTPOG TO TTOONAATO TTOANG

H mrodnAacia gival Ao kai o dnuo@IAfG aTn BoudatméoTn Kal TO MAKOG TwV Awpidwv
modnAaciag auidvetalr €mmiong oTaBepd. XNV TTPWTN  OTPATNYIK avATTTUENG
METAa@OpwWV PeE Bdon 1o Zx£D10 Biwoiung AoTikhg KivnTikotnTag TG BoudatréoTng mrou
ovoualetal BMT Balazs Mor Plan , n oAn €8eoe otoxo Tnv aué¢non oto 10% Tng
modnAaociag éwg 10 2030. To TpPEYXOV TTOOOOTO KATAVOMNG KUKAOQOPIAG oTnv
modnAacia eivar 2,3%. MNa tnv emiteugn autol Tou OTOXOU, {EKivnoe TO BNUOTIO
ouoTtnua Kolvhg xpnong modnAdatwv MOL Bubi kal epapudoTnKe pia oEIpd £pywv yia
va KAvouv TIG OUVOrKeg TTodNAACIiag TTIO EUVOIKEG.
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To ouoTnua Bubi dvoige Tov ZemmtéuBpio Tou 2014 pe 1.100 TodrjAata kai 76 oTaBuoUg
ouvdeong kal To 2015 emmekTdONKE KATA 22 OTOBUOUG. Ze MIa TTPOOTIABsIa va
UTTOOTNPIGEI TO CUOTNPA KOIVAG XPAONG TTOONAGTWY Kal TNV TTodnAAcia YeVIKE, n
Budapesti Kozlekedési Kozpont eravaoyxediddel To od1ké SikTuo OTO KEVTPO TNG
TTOANG yia va gival Mo QIAIKS TTpog To TTodnRAaTo. ‘Exouv én e@apuooTei apKeTd PETPa
modnAaciag, 6TTwg: eTTéKTaon OIKTUOU Awpidag TTodnAdTou, KIBWwTIa TTOdNAGTWY o€
onpaTta Kal dIaoTaupwWaoEelg, axXAMaTa ATIAS KUKAo@opiag kal Awpideg TTodnAdTou
avTiBeong o€ povodpououg (64 dpdpol PovAG KATelBuvong €XOuv QAVOoIgel YIa
TodNAdTeG Kal atrd TIG dUO KaTeLBUVoEIG). To 2014, TO YAKOG TOU GUVOAIKOU BIKTUOU
TTodNAATWY ATV 288 YAY. TTOU JITTAACIACTNKE OUCIACTIKA Ta TeAeuTtaia 17 xpodvia.
EmmAéov, €xouv eykaraoTtaBei otaBuoi TTOdNAATWY O KeVTPIKOUG OTABUOUG Kal
onuéoia kTipia yia TN PeAtiwon TG oTABUEUONG KOl TN MEIWON Twv KAOTTWV
TTOONAGTWV.

2UMQWVA JE TO ATTOTEAEOTHATA £VOG TOTTIKOU EPWTHHATOAOYIOU EUTTEIPOYVWHOVWY,
MTTOPEI va auvayBei To cupTTépaca OTI N por] KUKAopopiag TTodnAatwyv €xel BEATIWOEI
o¢ emmimedo OIKTUOU, O€ BIACTAUPWOEIS Kal o€ TuAuaTta odwv. Ooov agopd oTnv
ETTIOPACH OTNV KUKAOQOPIa PNXAVOKIVNTWY OXNMATWY, Ol aTTOWEIS €ival PIKTEG. H
KUKAo@opia éxel PelwBei oToug KUPIoug 0BIKOUG AEoveg, vy O€ TOTTIKOUG ODIKOUG
agoveg Kal dl00TAUPWOEIG, TO ATTOTEAEOA eTTNPEeAeTal avAAoya UE TNV TOTTOBETIA.
2TIG TTEPIOTOTEPEG TTEPITITWOEIG, N Kivnon £XEl HEIWBEI PJETA TNV €QAPHOYR TNG VEAG
TTOONAQTIKAG UTTOOOMNG.

2.2.7 Z10KXOAUN: TipoAdynon cup@opnong

H Z1okXOAUn, pe oxeddv 1 ekaTtouuuplo TTOAITEG, €ival N TTOAUTTANBECTEPN TTOAN TNG
2oundiag Kai N INTPOTTOANITIKA TNG TTEPIOXN €XEI TTANBUC O dvw TWV 2,2 EKATONHUPIWV.
To KEVIPO TNG ZTOKXOAUNG avTIMETWTTICEl TO TIPOBANPa evdg peydAou apiBuou
KABNUEPIVWY MPETAKIVOUUEVWY OXNUATWY Trou OUJPBAAAOUV OTnV  ATHOCQAIPIKA
putTavon, Tov 60puo Kal TNV KUKAOQPOPIOKA CUN@Opnon.

MNa va AUoel autd 1o TTPORANUA, n ocoundik KuBépvnon €PAPUOCE £vav «@OPO
oupeOpNOoNGg» UETA ammd dia Pokpd oulATnon Kal dnuoywn@ioua oto ARuo Tng
2TOKXOAUNG. O @Opog cupedpnong atraitei ammd Toug 0dnyousg TwWV TTEPICOOTEPWV
oXNUATWV TTOU €I0EPXOVTal OTO KEVTPO TNG TTOANG va kataBdAouv TEAOG peTagu
OpIoPEVWY wpwV. To pétpo TepIAauBdavel uttodoun ITS (TT.X. QUTOUOTEG KAUEPES
avayvwpliong Tmvakidag kukhogopiag). OAa Ta @opoAoyikd £00da ETTIOTPEPOVTAI OTNV
TTEPIOXN TNG ZTOKXOAUNG yia eTTevOUOEIS 0 dNUOCIEG CUYKOIVWVIEG Kal BEATIWOEIG
odWV.

O1 akéAouBeg aAAayEG 0TV KUKAOQOpIia TTapatnpABnKav wg attoTEAETUA TNG XPEWONG
00NywvV yia €i0000 OTO KEVTPO TNG ZTOKXOAUNG:

* H ouvoAIKA Kivnon TTpog Kal atrd 1o KEVTPO TNG TTOANG peiwdnke katd 10-15% (pe
MEIWOEIG TTOU KupaivovTal atrd 9 £éwg 26% o€ d1IAQopoug TOUEIG).

* O1 XeIPOTEPEG OUPEG PECT KOl KOVTA OTO KEVTPO TNG TTOANG peiwdnkav katd 30% Kai
TEPIOTOTEPO.

* H yeyaAUtepn TTwon ATAvV KAt TNV TTEPIOBO aiXung TO atroyeupa. H kivnon peiwenke
eTTiong 10 atréyeupa PeTd T AAEN TNG TTEPIGOOU XPEWaNG.
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* YTAp&e peiwan 14% ota pidia oxnuaTtwy tmou diavubnkav (VMT) atn {wvn @opTIoNng
Kal peiwon katd 1% oto VMT k106 NG {wvng.

* YITAPge augnon tng aglotmoTiag Tou XPovou Tagidiou Kal 0 OYKOG TG KUKAOQOpPIag
OTOUG TTEPICOOTEPOUG OPOUOUG UE CUNPOPNON MEIwONKe katd 20-25%.

* H xprion Twv péowv PadiKAG PETaPOPAS augntnke katd 6-9%, av Kal auTAi n adgnon
0ev ptmopouce va amodobei €€ OAOKARPOU 0 Xpewaoelg aupeoépnong. Paivetal Ot
AiyéTtepo atrd 10 50% Twv XpNOTWY AUTOKIVATWY TTOU eyKATEAEIPAV Ta TAidIA KATA TN
OldpKela TNG XPEWONG METATOTTIOTNKAV OTIG ONUOOCIEG OUYKoIVwvieg. Opiouévol
GAAagav TNV Wpa avaxwpenorg Toug yia va atro@uyouV TV KAataBoAr Tou TEAOUG.

» Aev TTapaTnPROnKe onuavTikr augnon otnv TTodnAaagia Kai 010 carpooling

To mwpoéypappa XpEwong cuppopnong otn ZToKXOAWN ouvioTato Oxl puévo atrd
XPEWOEIG ouuedpnong oANG Kal aTrd  €TTEKTACON TWV  UTTPECIWY  dNPOsCIOg
ouyKoIvwviag. O1 eKTETAPEVEG UTTNPETIES €iXav wg KivnNTpo ev PéPEl va KaAUWouv TV
augnuévn ¢ATNON Yia TIG dNUOCIEG CUYKOIVWVIEG, KAl €V HEPEI ATTO YIa TTOAITIKF) BOUANCN
va deifouv «kapdTa» Kai 0x1 ovo «papdidy». Me Baon Toug odnyoug TTou peTapaivouv
1o auUTOKiVNTO O€ dNUOCIEC CUYKOIVWVIES QaiveTal OTI 0 apIBudS Twy €mBaATWyY OTO
ovuoTnua dlapeTakopiong auénbnke kartd tepitrou 4-5%. To TARBoOg oTo cUOThua
ONUOCIWY PETAPOPWYV, HETPOUPEVO ATTO TOV APIOPO TwV PJOVIPWY ETIRATWY, augndnke
KATTWG OTO HETPO, aAAG peiwbnKe aTa Tpéva TTPOACTIAKWY, TTBavoeTata xdapn otnv
augnuévn XwpnTiKOTNTA TwV dNUOCIWY PETaOopWY. H peiwpévn odik ocup@dpnon
MEoQ Kal yUpw aTro TO KEVTPO TNG TTOANG 00 yNOE O€ AUENUEVES TAXUTNTES KOl aKpifeia
YO TIG UTTNPECIEC Aew@opeiwy. ZTn ZTOKXOAUN, O XPEeWwoelg daTédBnkav o€ KATToI0
BaBud wg «TTEPIBANNOVTIKESY XPEWOEIG Kal N TTEPIBAANOVTIKI] avnouyia Twv
WYneoeopwv ATav €vag onuavtikdg TTapdyovrag Tou e€€nyei Tnv atmmodoxn Twv
XPEWTEWV.

2.3 2uvoyn AieBvoug Avaokdtrnong

Zuvoyifovtag, PTTopEi va trapaTtnenBei 611 OTIG TTOAEIG TTOU €QAPUOOTNKAV METPO
OXETIKA pe TTECODPOUNTEIG, AVadIAPNOPPUOEIS XWPWV Kal dnuioupyia véwv i BeATiwon
TWV UTTAPXOUCWYV TTOONAQTIKWY UTTOOOPWYV, Ta atmmoTeAéopara ATav BeTIKA 1600 WG
TTPOG TO TTEPIBAAAOV, GO0 KAl WG TTPOG TNV AVAKATAVOMN| TNG KUKAOPOpPIag.

Avaq@opikd ue TNV KUKAo@opia, n avaBdaduion Twv TTodnAATIKWY EYKATAOTATEWY OTAV
"eppavia kal To cUCTNUA KOIVIG Xpriong TTodnAdTwy otnv BoudatréoTn, o€ cuvduaouo
ME KATTOIO £pya TPOTTOTTOINONG TWV CUVONKWYV TTodnAaaiag, odrynoe o€ BeATiwon TNG
PONG TNG KUKAOQYOPIAG Twv TTOONAATWY KAl WG €K TOUTOU OE MEiwoN TG XPRong
pnxavokivnTwy péowv. Etiong, n avadiapdp@waon tou KUKAIKOU KéupBou Plain otnv
O&pb6pdn wg TTPOGg TO TTAGTOG TOU 0OOCTPWHATOG Kal TIG OKTIVEG EI0ODOU ETTEQPEPE
augnaon TNG XPRong Twv TTodNAdTwY Kal JEiwon TNG KUKAOPOPIOG TwV INXavokivnTwy
MEOWV. ZUPTTANPWUATIKG, N agaipeon TG odoyEépupag atnv avdn @aivetal TTwg Ba
EXEl WG atmoTéAeopa Tnv dIOXETEUON ONUAVTIKOU TTOCO0TOU TWV HNXAVOKIiVNTWY
OXNMATWY O€ TTEPIPEPEIAKO OPOMO KI €TTIONG Ba eAcuBepWBEl XWPOGS yia dnuioupyia
TTOSNAATIKWV KAl OXETIKWVY PE TIG ONUACIEG CUYKOIVWVIEG UTTODOUWV.

Tautdypova, oTo ZTpacfoulpyo, n agaipeon Hiag Awpidag atmd TNV KUKAO®opia Twv
oxnpaTwy oT1o Pont Kuss kai n d1édBeon auTtrg otoug TTeCoUg BeATiwaE TNV KaTAoTAON
yla Toug TeCoUg Kal PEIwoE TO XPOVO avapovhg Kal Tagidiou yia Ta péoa padikng
METOPOPAG XWPIG O HEIWPEVOS XWPOG YIA TNV KUKAOPOpIa Twv oxNUATwY va odnyroel
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0€ ONUAVTIKA XapnAOTEpeS TaxuTNTEG. H €TTékTaON TWV TTECOOPOUNTEWY OTO KEVTPO
NG AIOUTTAIGVA €ixE WG ATTOTEAECHA TNV AUENON TG KivNoNg Twv TTECWV KAl TN JEiwon
TNG XPAONG TOU auToKIVATOU. TéAOG, 6G0OV a@opd TNV TINOAGYNON oupeopnong oTn
2TOKXOAUN, ETTEQEPE PEIWON TNG MNXAVOKIVNTNG KUKAOQOPIAg atTd Kal TTPOG TO KEVTPO
NG TOANG, 181aiTepa KaTd TNV TEPIOdO aIXUNG, Kal augnon Tng XPHong Twv PEcwV
MadIKAG PETAPOPAG.

2.4 AvaAuon Xpovooeipwyv kal AoTikr) KivnTikoTnta

Ta povréda Autoregressive Integrated Moving Average (ARIMA) Bswpouvtal wg
TA TTI0 ONUOPIAR HOVTEAQ XPOVOCEIPWY KAl XPNOIUOTIOIOUVTAl EUPEWG OTOV TOPED TWV
peTagopwyv (Washington et al.,2020). H xprion Toug eTTeKTEIVETAI € TTOANOUG TOWEIG
METOQOPWY OTTWG YIA TTOPAdEIyUa OTNV POVTEAOTTOINON TNG KUKAOQOPIAKNG POAG
(Dong et al., 2009; Li et al., 2017), otov xpovo Ta&idiou (Billings & Yangt, 2006), otov
KUKAOQOpPIaKOG @opTo (Gavirangaswamy, 2013), oTnv OIKOVOUIO TWV HETAPOPWV
(Miller, 2019), otnv {nmon aegpotropikwyv ueTagopwy (Tang & Deng, 2016) k.a.
2UPTTEPACHATIKA, T JoVvTEAD ARIMA atTroTeAOUV Jia IKAVOTTOINTIKI) TTPOCEYYION TTOU
MTTOPET VO An@OBEi uTTOWN YIa TNV HOVTEAOTTOINGN TNG AOTIKAG KUKAOPOPIAG.

QoT60o0, Ta povréAa ARIMA TTepiopifovTal atrd Tnv uttdBeon Toug 6TI 01 avaAUCEIC TNG
O€Ipag gival OTACIYEG N 0 €AAXIOTOG apIOUOS dla@OopPWY TTOU ATTAITOUVTal YIG TNV
€TTiTEUEN WIag OTABEPAGS OEIPAg cuvdiakUpavong sival undév. Katd ouvETTela, Bewpeital
0TI éxouv BpaxumrpéBeoun PvApn. Emiong, ol dopéc ARIMA e  apkeTég
TTapATNPNOEIG BEWPOUVTAI TAKTIKA WG KN OTACIUES KAl OTN OUVEXEID QIATPAPOVTAI Kal
eCaAeipovtal oTa KUpla otadia avaAuong Toug (Karlaftis & VIiahogianni, 2009).

MapduoIeC TEXVIKEG XPOVOOEIPWY £XOUV ETTIONG XPNOIMOTToINGEi yia TNV TTPORAEwn
TNG TaxuTnTag odriynong (Pan et al., 2012; Shang et al., 2005; Tselentis et al., 2015;
Tsirigotis et al., 2012). O1 Pan et al. (2012) xpnoigotroincav 1o povréAo ARIMA kai 1o
lotopikd Méco Movtého (HAM) yia va TTpoBAéwel TNV TaxutnTa KUKAOQOpPiag, aAAd
MOVO yIa wpeg aixuns. H idia aduvayia ptropei va Bpedei otoug Shang et al. (2005)
TTOU XPNOIMOTIOINCAV [N YPOPUIKEG TEXVIKEG HMOVTEAOTTOINONG XPOVOOEIPWY YId TNV
TTPORAEYN TNG TaXUTNTAG KUKAOQPOPIOG 0€ auToKIVNTOOPONOUG, OAAG UOVO yIa WPEG
aixung. O1 Tselentis et al. (2015) ocuvékpivav povtéAa ouvduaouou Bayesian pe
MOVTEAD XPOVOOEIPWVY Yia BpaxuttpoBeopes TTPORAEWEIG TaxUTNTOG Kivnong Kail Ol
Tsirigotis et al. (2012) agloAdynoav Tov avTiKTUTTO TOU KaipoU Kal TOU OUuvOUOOHOU
KUKAOQoOpIiag otnv TaxuTnTa TN KUKAo@opiag e didgopa poviéda ARIMA f/kal e
efwyeveic petapAntéc. Map’ 6Aa autd, xpnoigotmoinocav évav  HIKpS  apiBud
TTAPATNPNCEWV.

AMEG €UPEWG XPNOIUOTTIOIOUUEVEG TTPOCEYYIOEIG XPOVOOEIPWV TTEPIAaUBAvVOuUV TNV
eKOeTIKA TEXVIKA €€opdAuvang Tou Holt-Winters (Ghosh et al., 2005; Grubb & Mason,
2001; Wang et al., 2017; Yu et al., 2016), Tnv Generalized Autoregressive Condisional
Heteroscedastic (GARCH ) (Adrangi et al., 2001; Chenyi Chen et al., 2011, Karlaftis &
Vlahogianni, 2009; Tran et al., 2015), Tou «Tuxaiou Tepiratou» (Random Walk)
(Ghosh et al., 2005) ka1 pn ypauuika povréAa xpovooeipwy ( Nair et al., 2001; Shang
et al., 2005; Yannis et al., 2011).

AvaAuovtag Ta TrAgoveKTRATa Tou JoviéAou ARIMA, avayvwpioTnKE w¢ ia aTTd TIg
0 akpIBeig ueBOdoUG OTTWG avagEpeTal aTn BIBAIOYpagia yia Tnv TTPORAEWn TNG pong
TNG KUKAOQOpPIag, 0 oUyKpIon ME AANEG BIABECIYEG TEXVIKEG Kal yia TIG dUO pNn
TTOPAUETPIKEG TEXVIKES (ONAQSH WN TTAPAUETPIKA TTOAIVOPOUNOT KAl VEUPWVIKO BiKTUO)
KOl yia TIG TIOPOUETPIKEG TEXVIKEG €TToONG (ONA. YPOUUIK KAl PN YPOAUMIKA
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TTaAivOpOunaon, 10TOPIKOG PECOG AAYOPIBUOG, TEXVIKEG EEOMAAUVONG Kal AUTOHUATEG
ypauuIkéG Oladikaoieg) (Mai et al., 2012; Kumar & Vanajakshi, 2015). Z¢ éva o
o1aTioTiké TTAdiolo, Ta povréAa ARIMA BswpouvTal wg n BEATIOTN TTPORAEWN, KABWG
Kapia GAAN TeXVIKN TTPOBAEWNG Bev €XEl MIKPOTEPO PETO TETPAYWVIKO OQAAua (MSE).
Map '6Aa autd, auTh n cUyKpPIoN UTTOPEI va EQapuUoOoTEi HOVO €dv auTd Ta JOVTEAQ €ival
YPOUMIKOI OCUVOUOCHOI TWV TTPONYOUMEVWY TIMWYV OTN XPOVIKH O€Ipd, PJE oTabepoug
ouvteAeoTég (Han & Song, 2003).

2€ TIEPITITWOEIG EPPAvVOUC €TTOXIKOTNTAG, Ta YovTéAa ARIMA ptropouv va eTrekTabouv
o emmoXiKa povréAa ARIMA (SARIMA). Ta povréda SARIMA Bswpouvtal wg atrAi
emrékTaon Tou Pn emmoxiakoU ARIMA (Hipel & McLeod, 1994). Ocov agopd Ta povTéAa
SARIMA, oxeTIKEG HEAETEG BpEONKAV va aTTOdIdOUV KOAUTEPQ ATTO TA JOVTEAA «TUXAIOU
mrepiTratou» (Clark et al. otov Williams, 2003; Ghosh et al., 2005; Williams, 2003),
uttooTAPIEn TTaAIvOpopnong eopéa (SVR) (Lippi et al. ., 2013), 10TOPIKOG HECOG OPOG
(Chung & Rosalion, 2001; Williams, 2003) kabwg kal kavovikég ARIMA (Lippi et al.,
2013; Clark et al. otov Williams, 2003). Mia AAAn PeAETN avEé@epe OTI TO ETTOXIKG
povTéAa ARIMA TTpoéBAeTTav PE PHEYOAUTEPN aKpiBela, oe oUYKPION PE TO JOVTEAQ ME
TIG KaAUTEPEG €mMdOCEIG K-NN (aAyopiBuog k-TAnciéoTtepwy yeirdvwy) (Smith et al.,
2002 otoug Kumar & Vanajakshi, 2015).

ATO TNV GAAN TTAcUpd, TO ava@ePOUEVO KUPIO MEIOVEKTNHMO TTOU OXETICETAI WE TA
povTéAa SARIMA yia tnv TTpoBAewn pong, cival n avaykn PeyaAwv deyudTwy TTou
atrairouvTtal yia Tnv TPéRAewn (Kumar & Vanajakshi, 2015). Qot600, HeENETEG £XOUV
€TTIONG avaTITUEEl JOVTEAQ TTPORBAEYNGS XPNOIHOTTOIWVTAG MIKPS apIBUO TTapaTnpioswy
(Alekseev & Seixas, 2009; Onder & Kuzu, 2014).

ZuvoyiCovTtag, ol rpodiaypagég ARIMA kai SARIMA Bpédnkav wg pia dnUoPIARG Kal
agIétmoTn TTPpocEyyion 6oov a@opd TNV TTPORAEWN XPOVOAOYIKWY CEIPWYV Kal, WG €K
TOUTOU, TTPOKEITAI VO XPNOIUOTTOINB0UV YIa TOV TTOCOTIKO TTPOO0BIOPICHO TNG METABOANG
Twv TTECWV Kal Twv 0dnywv oTo AekavoTTédio ABnvwv.
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3. OewpnTIKO YTTORa6pO

3. @ewpnTikd YTTOROBPO

3.1 Eicaywyn

2€ auTo TO KePAAalo TTapoucidleTal To BewpnTIKO UTTORABPO 0TO OTT0I0 BACIOTNKE N
avaAuon Tou avTikeigévou TG AIMAwPaTIKAG Epyaciag. Apxikd, yivetal pia ava@opd
o€ Paoikég EvvoleG TNG OTATIOTIKAG WOTE va Yivouv TTI0 eUKOAa kaTtavonTég. ‘ETTeira,
ava@épeTal AETTTOPEPWGS N MEBOBOG TTOU avatrTuXBnke yia TRV avaAuon Twv utrd
€CETAON XPOVOOEIPWY KAl TEAIKWG N avaTtuén KataAAnAwv poviéAwv ARIMA. Ztnv
ouvéxela, Tapoucidlovral kal oxoAiafovTal ol OTATIOTIKOI €AEyXOl Kal Ta KPITAPIX
ammodoxAg N amméppiwng evog poviéhou ARIMA. TéAog, trapatiBetal oxXnUaTIKA n
oladikaoia TToU akoAouBnbnke yia Tnv avdamTugn Tou KATAAANAou povTéAou

TTPORAEWNC.

3.2 Baoikeg 'EVVOIEG ZTATIOTIKNG

O mpwt0og 0opIoudS cival 0 TTANBUCHOG Kal gival TO GUVOAO TwWV TTAPATNPICEWY TOU
XOPOKTNEIOTIKOU TTOU evdla@épEl TN OTATIOTIKA €peuva. [Mpdkerral yia éva oUvoAo
oToIXEiwV TTou gival TeAgiwg kaBoplopéva. Emiong évag TTANBuouOg ptTopei va ival
TIPAYHOTIKOG i} BewpnTIKOG.

H emouevn kai g€icou onuavtikh évvola cival To "deiypa™ Kal ava@épetal o€ €va
UTTOOUVOAO TOUu TTANBuopoU. O1 TTEPICOOTEPEG OTATIOTIKEG £PEUVEG OTnPEICovTal OF
ociypaTa agpou ol 1I8160TNTEG Tou TTANBUCHOoU gival cuvABwg aduvaTtov va KaTtaypapouv.
Ta ouptrepdouara TTou Ba TTpokUWwouv atrd TN PEAETN Tou deiyuatog Ba IoxUouv ue
IKAVOTTOINTIKA  akpiBeia yia OAOKANPo TO TANBuoud povo av 1o Odeiyua eival
QVTITTPOCWTTEUTIKO TOU TTANBUGHOU.

Me Tov 6p0 peETABANTEG EVVOOUVTAI TA XOPAKTNPICTIKA TTOU EVBIAQEPOUV VA LETPNBOUV
Kal va karaypo@ouv o€ éva oUvoAo atdpwv. Or petaBAntég dlakpivovTal OTIG
TTOPOKATW KATNYOPIEG:

o lMoloTikég peTaBAnTég (qualitative variables): OpiCovral o pHeTaBANTEG TWV
OTTOIWV 01 dUVATEG TIMEG gival KATNyopieg DIOPOPETIKEG PHETAEU TOug. MTTOPOUV
va XpnoluoTroinBouv Kal aplBuoi WOoTE va TTAPOUCIAcTEl MIa TEToIa PETABANTA,
oAAG n xprion autwv eivar kaBapd ouuPoAIK Kal dev aTroTeAel povada
METPNONG. TETOIEG YIO TTAPABEIYHA Eival TO ETTITTEOO POPPWONG.

o [MoooTikég peraBAnTég (quantitative variables): OpiCovtal o1 petaBAnTég ol
OTTOIEG EKQPACOVTal PE ApIBUOUG TTou OUWG €XOUV Tn onpacia Tng péTpnong,
OTTWG yIa TTapdadelyua n nAikia A 10 TTANBOG Twv ATOPWYV HIAG OIKOYEVEIAG.
EmmAéov o1 TTo00TIKEG HETABANTEG dlakpivovtal Pe TN oe€lpd Toug ot dUOo
MEYAAEG KATNyOpPIEG, TIG DIAKPITEG KAI TIG CUVEXEIG.

o Mia petaBAnT Bewpeital dlakpITh OTAV N PIKPOTEPN PN PNOEVIKA
d1apOopPa TToU UTTOPEi va £xouv dUO TIPEG TNG, €ival oTaBepr TTOCOTNTA.
‘Eva 1é€1010 TTAPAdEIyPa Bewpeital 0 apiBUog Twv aTUXNUATWY o€ £va
XPOVIKO dIAoTNA.

o Mia petaBAnTr opideTal cuveXRg OTav dUO TIMEG JTTOPOUV va dlapépouv
Kard oTtroladntrote  JIkpy TToodTtnTa, OnAadh uTTopEl va  TTApPEl
OTTOI00ATTOTE TIWA O¢ éva didoTnua TIMwy. MNa TTapddeiyya TéTola
METARBANTA pTTOPEl va BewpnBolv Ta AeTTd, Ta OeUTEPOAETTTA, N
TaxuTtnTa.

Emiong 800 atrd Ta mo onuavtika Peyédn Ta oTroia XpNoIPOoTToloUvVTal OTOV KAGSO TNG
OTATIOTIKAG KAl UTTAPYXOUV O€ OAEG TIG KATAVOWEG €ival N yé€on TIMA KAl N dlakupavon.
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3. OewpnTIKO YTTORa6pO

Q¢ péon miun (E) opiCetal To dBpoicua Twv TIMWV d1a TO TTARB0G TWV TIHWYV. AIGKUPAVOT
OPICETAI O «HECOG OPOG TWV TETPAYWVWYV dIaPopwyv atrd To HEGO Opox. H diakupavon
(Var) eival ion pe 0 €dv OAeg o1 TINEG TNG METABANTAG cival ioeg. Ooo peyaAuTepn eival
N S10Qopd YETALU TwV TINWY, TOCGO YeyaAUTepn gival n diakupavon. OTav n diakupavaon
givar peyaAuTepn amd Tnv Héon TIPA, Autd ovouddleTal uTTEPdIacTIOPd Kal Eivail
MeyaAUuTepn atro 1. EAv ival pikpdTepn atro 1 atrd auTh €ival yVwoTr] WG UTTOBIACTOAN.

?_f1+f_?+...+r‘_§f" 1y ES. 3.1

5;=?F"—_ v J E£.3.2

EmmpooBeta AAAN pia onpavTikh €vvold, n otroia deixvel To TTOoO KaAG cuoxeTiCovTal
OUO PETABANTEG KAl UTTOPOUV VA CUVUTTAPYXOUV OTO idI0 JOVTEAO €ival 0 ouVTEAEOTAG
ouoxétiong p. 'Eotw x, y dUo Tuxaieg kal ocuvexeic petafAntés. O BaBudg g
YPOUMIKAG CUCXETIONG TWV dUO PETARBANTWY X Kal Y, Ol OTToieg £Xouv dlaoTropd ax2
Kal gy™ 2 avTioToIXd, KAl oUVBIAOTIOPA gxy= COV[X,y] KaBopileTal UE TO CUVTEAEDTH)
ouoxéTiong (correlation coefficient) p, o otmoiog opiletal wg €€Ng: p=(oxy/ox)(1/oy). H
EKTIUNON TOU OUVTEAECTA CUOXETIONG P YIVETAI UE TNV AVTIKATACTACT OTNV TTAPATTAVW
eCiowon g ouvdiaoTTopdsg OoXy Kal Twv dIOCTTIOPWY OX, CY, aTTd OTTOU TTPOKUTITEI
TEAIKA N €KQPACN TNG EKTIMATPIOG T

> (6 =B - F) ES. 3.3
 e— - -
30 -0 S0 -

\' el Tl

O ouvTeAeOTAG CUOXETIONG P EKPPALEl TO BaBUOG Kal TOV TPOTTO TTOU Ol U0 PETARANTEG
ouoxeTtiovral. Agv e€apTtdral ammd TRV HovAda PETPNONG TWV X KAl y KAl TTAipVEl TIEG
oT1o didoTnua [-1,1]. Tiuég Kovtd aTo 1 dnAwvouv 1Ioxupr BETIKA CUOXETION, TIMEG KOVTA
070 -1 dNAWVOUV I0XUPT ApvNTIKA CUOXETION KAl TIWEG KOVTA 0TO 0 dnNAWVOUV YPAPHIKN
aveapTnoia Twv X Kal y.

3.3 AvaAuon Xpovooeipwyv

Me Tov 6po xpovoloyikh ocipd A xpovooeipd opioupe pia oeipd dedopévwy e KUPIO
XOPOKTNPIOTIKO Tn dlatetayuévn XPovikh dIaTagn Twv TTapatnpriioewyv Tng OeIpdg
(Zupiétrourog, 2010). O1 avaAuoeig xpovooelipwy Bacifovral oTnv uttéBeon OTI HIa
0edouévn xpovooelpd gival To dBPoICUa TPIWY CUVICTWOWY, ] XOPAKTNPIOTIKWY, TTOU
ouvavTwvtal ouxva oe TéTola dedopéva. H pabnuariky avamapdoTacn Tng
TIPOCEYYIONG TNG ATTOOUVOEONG TNG XPOovooelpds ypaetal wg: Yi=f(Tt,St,Et), 61Tou Yt
gival n (TTpaypaTikn) TIWA XPovooeipag Tn Xpovikn oTiyun t, Tt gival To oToixEio Tdong
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3. OewpnTIKO YTTORa6pO

N Xpovikh oTiypr t, St 10 €mMOXIKO OTOIXEIO TN Xpovikh oTiyu t kai Et €ivar 10
akavovioTo () Tuxaio) aToixeio Tn xpovikr oTiyun t (Whasington et al., 2020).

Omwg avaeépbnke otnv avaokotnon Tng BiBAloypagiag, Ta povréAa ARIMA
BewpABnkav Ta MO KATAAANAQA yia T HOVTEAOTTOINCN TNG METABOARG TNG KUKAOPOPIOG
TWV TTECWV Kal Twv 0dnNywv oT10 AeKavoTTédio ABNVWV. ZUVETTWG, aUTO TO KEQAAQIO
ETTIKEVTPWVETAI OTNV OIKOYEVEIQ TwV PoVvTEAWY Autouarou MaAivdpopikoU Kivouuevou
Méoou Opou (ARIMA) 1Tou €ival JaBnuaTtik& POVTEAQ AUTOOUOCXETIONG (CUCXETION
METOEU TIMWV), O pIa Xpovooelpd. e avriBeon ME Tn XPHON XPOVOOEIPWV OF
TaAivopounaon, Ta povréAa ARIMA TtTepiypdgouv Tn GUPTTEPIPOPA pIag METABANTAG wg
TTPOG TIG TTPONYOUUEVEG TIMEG TNG. AUTA T HOVTEAQ €ival APKETA ATTAA yIa avATITUEN Kal
gival xpnoiya yia tnv TPORAEWn XPOVOOEIPWY OKOWPN Kal AAEIYE! €TTEENYNUATIKWY
peTaBANTWY. Ta poviéAha ARIMA ypnoigotroloUvTal eupéwg o€ oXedov GAoUG Toug
TOMEIG HETAPOPAG e agloonueiwTn emTuxia (Whasington et al., 2020). ‘Eva povtéAo
ARIMA eivail yia yevikeuon evog povtéAou Autoregressive Moving Average (ARMA) kai
YEVIK& GUMBOAICETAl WG:

ARIMA (p,d,q)  ES. 3.4
oTToU:

p OonAwvel TNV autopaTtn  TTAAIVOPOMIKY oelpd  (OnA. TOV  apIBPO  XPOVIKWYV
KaBuoTepAoEwY)

d utrodnAwvel Tn dia@opd (dnA. Tov apIBud TwV dIAPOPOTTOINPEVWY HETAOXNMATIOUWY
TTOU QTTAITOUVTAI ATTO TIG XPOVOOEIPEG VIO VA Yivel OTAOIUN)

g uttodnAWwvel Tn PN €TTOXIAKA Kivnon Tou péoou 6pou (dnA. Tnv KaBuoTépnon Tou
oToIXEioU GPAAUATOG, TO OTTOIO €ival TO TUAMA TWV XPOVOOEIPWY TTou dev eEnyouvTal
atrd TNV Tdon A TNV ETTOXIKOTNTA)

2TN OUVEXEIA, TO JOVTEAO PTTOPET va ypa@Tei TTio eTTionua wg €€n¢ (Wang et al., 2020):

rfh‘p (B) (1 - B)dyt = Qq (B)Et E§ 3.5

oT1ToU:

e OERP gival £vag opEag OUVTEAEOTWV Yia Toug 6poug AR
o OeR%cival évag Qopéag ouVTEAEOTWY Yia Toug 6poug MA
e Y ival n YetaBANTA amOTEAEOUATOG TTOU PETPATAI OTO XPOVO t
e B cival évag gopéag TTou XpnoIYOTToIEiTal 1I00dUvVaua yia va UTTOOEIgEl TOV
TEAEOTH) KOBUOTEPNONG
* ¢ &ival To Tuxaio c@AaApa (white noise, residual) oxetifetal ye TN pétpnon t ue
et~N (0, 6?)
ATTO TNV GAAN TTAeupd, Ta emmoxlakd poviéAa ARIMA ypnoipotroiouvTal étav ol
XPOVOOEIPEG TTaPOoUCIdlouv eoxXIKOTNTA. AuTd Ta PovTéAa eival TTapduola e Ta
povtéAa ARIMA kai ouvrBwg cupBoAiovTtal wg:

ARIMA (p.d,q)(P,D,Q)m
ES. 3.6
oTTOU:
e P UTTOBNAWVEI TN JN ETTOXIOKN AuTOMATN TTAAIVOPOUIKE C€EIpd
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3. OewpnTIKO YTTORa6pO

e d uttodnAwWVEl TN UNn €TTOXIAKA dlagopd
e ( UTTOBNAWVEI TN PN ETTOXIOKN TAOTN PHECOU Kivnhong
e 10 P uttodnAwvel Tnv €ToxI0KA autoPaTn TTOAIVOPOUIKA oeIpd
e 70 D utrodnAwvel €TTOXIKN dla@opoTToinch
e 70 Q UTTOBNAWVEI ETTOXIKN METAKIVNON HETOU GPOU
e TO M €ival 0 APIBUOS TWV TTEPIOdWY O€ KABE oeCOV
To emmoxikd povréAo ARIMA PTTOpEi va YEVIKEUTET WG:

¢, (B*)&, (B)(1— B)*(1— B%)y, = 6, (B*)8, (Be,
ES. 3.7

OTTOU:

e p ONAWVEI TN PN ETTOXIOKA AUTOPATN TTOAIVOPOUIKHA oEIpd

e 710 S gival n TEPiIOBOG KATA TNV OTToIa EUPAVICETAI N ETTOXIOKH TAGN

o 70 B cival éva didvuopa TToU XPNOIYOTTOIEITAI ICOBUVANA YIa va OEigel ToV
TEAEOTH KABUOTEPNONG

e 10 ® cival éva dIAvUOUa CUVTEAEOTWY yia Toug 6poug AR

e d eival n eToxIKA diagopoTroinon

oy €ival n HETABANTH QTTOTEAEOUATOG TTOU PETPATAI OTO XPOVO t

O1 xpovooelpég gu@aviouv KATTOIO KOIVA BACIKA XAPOKTNPIOTIKA: TNV OTACINOTNTA
MN oTaciuyoTnTa (stationary or non-stationary), Tnv taon (trend), Tnv TepI0dIKOTATA TTOU
OlakpiveTal o€ eTTOXIKOTNTA (seasonality) 1 KUKAIKr] dlakuuavon (cycle), Ta katdAoira
(residuals), aAAG kal TNV autoouoXETION (auto-correlation)

3.3.1 ETroxikn arroouvBeon Kal oTaoIgoTATA

Q¢ TTpwWTO BAMA yIA TNV TAUTOTTOINCT TOU POVTEAOU KaI TNV EPMNVEIN TwV OEOOUEVWV
XPOVOOEIPWY, ATTAITEITAI N OTTOOUVOECN TWV XPOVOCEIPWY TNG TTapaTtnPoUpEVNG
METABANTAG yia Tov TTPOCOIoPIONSG Twv BepeAiwdwy (Kl Pn TTapaTNPOUPEVWY)
TUNUATWV TNG: Tdon (trend), emmoxIkOTNTA (Seasonality) kal TuxaidtnTa (random). H
aTTO0UVOEDN XPOVOOEIPAG UTTOPEI va XpnoiyoTroinBei yia T gérpnon TnG 10XU0G TG
Taong kai TNG emmoxIkoTNTag (Wang et al., 2006). O TpOTTOG UE TOV OTTOIO EKTEAEITAI N
atmmoouvOeon e¢apTdTal atrd TO av Ta dedOoPEVA XPOVOTEIPWY Eival TTOAATTAQCIOOTIKA
(multiplicative)  1pdoBeta (additive) (Hyndman & Athanasopoulos, 2018). H
QaTTO0UVOEDN PTTOPEI VO YPaQTE WG:

=T, +5 +R
Ve t t t ES. 3.8

oT1Tou:

ey €ival n (TTPAYMOTIKN) TINA XPOVOOEIPAG TN XPOVIKH OTIYMA t

o T, cival TO OTOIKEIO TAONG TN XPOVIKI OTIYMN t

o S €ival TO €TTOXIKO OTOIXEIO TN XPOVIKY OTIYHUNA t

e R, €ival éva TUXOiO OTOIXEIO TN XPOVIKY OTIYUN t
Eival emiong onuavTiké o1 XpnOoIUOTTIOIOUUEVEG XPOVOOEIPESG VA EiVal OTACIMES, KABWG
gival o €UKoAo va TTPoBAe@Oei TTOTE 0 €GOS 6pOo¢ Kal N dlokUuavon ival oTaBepég
ME TNV TTdpodo Tou xpovou (Hyndman & Athanasopoulos, 2018). MNMpokeiyévou va yivel
OTACIUN HIO XPOVOOEIPd, UTTOPEI VA EQAPUOOTEI £vag JETAOXNMATIONOG oTa dedopéva,
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3. OewpnTIKO YTTORa6pO

XpnoigoTtroiwvTag Tn uEBodo diagopotroinong. H péBodog autr agaipei TIG aAAayég
OTO €TTITTEdO MIAG XPOVOOEIPAg, €galgipoviag Tnv TAON KAl TV ETTOXIKOTNTA KAl
OUVETTWG OTABEPOTTOILVTAG TO HECO OPO TWV XPOVOOEIPWY. Ta va eAeyXTei pIa
Xpovoaoeipd yia otaciyotnTa 6a xpnoigotroinBei o €Aeyxog Augmented Dickey-Fuller
(Dickey & Fuller, 1979). H dokiur} Augmented Dickey-Fuller (ADF) eAéyxel €dv 10 ¢ =
0 o€ govTEAa TNG HOPPNG:

Ay, =a+ St + vy +5Advey + 5 Ay 5+ -5
ES. 3.9

OTr0U:

eyt gival Ta TTAPATNPOUNEVA OEDOUEVD XPOVOOEIPWV

e q gival yia oTaBepd

e [ gival 0 CUVTEAEOTAG TNG XPOVIKNG TAoNg

o & gival uNdeVIKOG 6POG TPAAUATOC.
XpnolpoTtroiwvTtag Tn dokiuy ADF, oTn mepiTrtwon mmou ¢ <0, ol XpovooEeIpég gival
OTAOCIEG.

3.3.2 ZuvapTioeig AuToouoXETIoNG Kal MepIKig AUTOOUOXETIONG

MNa va mmpoadiopioTei éva apxikd poviéAo ARIMA, Ba xpnoiuotroinBouv ol ypaPIKEG
TTOPAOTACEIG TWV CUVAPTACEWV aUTOOUOXETIoNG [Autocorrelation (ACF)] kal pepIKAG
autoouaxéTiong [Partial Autocorrelation (PACF)]. H cuoxémion petagl duo Tuxaiwv
MeTaBANTWY X kai Y ptropei va opioTei wg (Dettling, 2018):

Corr(X,Y) = ,LL
y Var(X)War{Y)
ES. 3.10
Orrou:

e Corr (X,Y) civai n cuoxETion PETAEU Twv dUO PETABANTWV

o Cov (X,Y) gival n cuvdlakUPavon Twv dUO0 YETABANTWV

e Var (X), Var (Y) gival o1 yegovwuéVeS SIAKUPAVOEIG TOUG.
Mo OTACIUEG XPOVOTEIPEG, N QUTOCUCXETION, ONAQDK N CUOXETION HIOG CUYKEKPIUEVNG
METOBANTAG ME TNV TTponyoUuevn atmd auTr, PTTOPEl va OpIOTEl WG ouvapTnon TNG
xpovikAg uoTtépnong lag k (Dettling, 2018):

p(k) = Corr(X; 45, X,)
EE. 3.11

OTr0U:

o X, gival n pétpnon oTo Xpovo t kal X+ €ival n yErpnon otn lag k.
Mtropei va yivel katavonté o1 n ouvdptnon ACF opiel Tn ouoxétion MIOG
TAPATAPNONG X: + k ME TTPONYOUUEVEG PETPNOEIS X TNG idIag pETABANTAG. Opoiwg, n
ouvapTNOoN MEPIKAG AUTOCUOXETIONG TN XPOVIKN uoTépnon lag k ytropei va oploTei wg:

(k) = Corr(Xegp, XelXes1 = Xegqs s Xegem1 = Xegpe—1)

ES. 3.12

18



3. OewpnTIKO YTTORa6pO

TTOU UTTOBNAWVEI TN OXEON METAEU X: +« KOl X, OedOPEVOU OTI N YPOUUIKN £6GPTNON
METAEU X¢+ 1 KAl X¢ + k- 1 EXEI OQOIPEDEI.

drigxvovtag Ta dlaypdupara 1600 TnG autoouoyxétiong ACF 6oo kal TG PEPIKAG
autoouoxEétiong PACF eival eUKOAOTEPO va eVTOTTIOTEN N CUCYXETION METAGU TTIO
TPOCEATWY TTOPATNPNCEWY TNG MHETARANTAG Kal TautOxpova n UTrapén Eite
TIPAYUATIKWY  KOBUOTEPNUEVWY OAUTOOUCXETIOEWV  EITE QAUTOOUOXETIOEWY  TTOU
TTpoKaAoUvTal atrd GAAEG JETPAOEIG.

ZUMTTEPOCUATIKG, O UTTOAOYIOUOG TWV OUVTEAECOTWYV AUTOCUCXETIONG, Yia JIAPOPES
XPOVIKEG uoTePAOEIg (lags) piag xpovooelpds, Bondd oTn atroTiunon P0G XPOovooeEipag
w¢ TPOG TNV TUXaIdTNTA KOl TNV oTaoiuétnTa. Tuxaia ypovooeipd Bewpeital n
Xpovooeipd oTnv oToia KABe TTapaTthpnon cival aveEdptntn atmd OoTToIBdNATIOTE AAAN
TapaTipnon. Z& pia Tuxaia xpovooeipd 10 95% Twv CUVTEAEOTWV AUTOOUCYXETIONG
BpiokovTal 0To BIGCTNUA TToU OpileTal aTrd TIG TIMEG +1.96/n &TTOU N €ival 0 apIBPSS
Twv Trapatnpriocwyv. EAv ol ouvTeAeOTEC QUTOOUOXETIONG Ppiokovtal €KTOS TwV
TTaPATTAvw Opiwv TOTE UTTAPXEI CUCXETION AVAPECSO OTIG TTAPATNPNCEIS Kal dpa n
xpovooelpd dev eivalr tuxaia. Ooov agopd Tn OTACINOTNTA, VIO Mia un OTACIuNn
XPOVOOEIPd, Ol CUVTEAEOTEG AUTOOUOXETIONG €ival IA@OpPOol Tou PNdEVOG YIA APKETEG
ETTAVAAAWEIG aTTO TIG TTPWTESG XPOVIKEG UOTEPAOEIC Kal apyd, TTpooeyyifouv To UNOEV.

3.3.3 Avayvwpion MovTtéAou

MNa va opioTolv ol TTapdueTpol p, d, g yia 1o povréAo ARIMA, Ba xpnoiuotroinBei pia
autépatn avalntnon Twv KOAUTEPWV TTAPAPETPWY OUPQWVA HE TO  KPITAPIO
mAnpogopiwyv Akaike (AIC) i 1o kpitipio Bayesian Information (BIC). To kaAuTtepo
MovTéAO Ba eTTiAeyei ue Baon Ta pikpoTepa AIC kai BIC.

H dokiun Ljung-Box (Ljung & Box, 1978) 6a xpnoiuotroinBei e1miong wg £va dnNUo@IAEG
O1ayvwWoTIKSG epYAAEio yia Tn dokiur TNG KAaTaAANASTNTOG Tou povTéAou. H dokiur Ljung-
Box opiceTal wg:

Ho: To povTtéAo dev eival KataAAnAo

H1: To povtéAo gival KatdAAnAo
Aedopévou Tou OTATIOTIKOU EAEYXOU:
Q =n(n+2) T, X
ES. 3.13

OTr0U:

e 1 Eival TO PAKOG TWV XPOVOOEIPWV
e 7K Eival N EKTIHWMPEVN AUTOOUCYKETION TWV XPOVIKWYV CEIPWV OTN XPOVIKI)
votépnon k (lag k)
e m gival 0 apiBUOs Twv KaBuoTePRoEwV TToU doKIualovTal.
To Te0T atroppiTITel TNV PNOEVIKN UTTOBEDN €AV:

@ = Iiz—q:r.h
ES. 3.14
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OTr0U:

e x’1qn E€iVal N TIUA TOU TTiVaKA KATavopng X2 pe h BaBuolg eAeuBepiag Kal
etrimedo onuaciag a. O1 Babuoi eAeuBepiwyv TTPETTEN Va gival icol ye m — p — q,
OTTOU m €ival 0 APIBPOG TWV UTTOAEITTOUEVWV QUTOOUCXETIONG TTOU TTPETTEI VA
eAeyxBouv Kal p, q gival ol TTapdaueTpol ARIMA

3.3.4 ACloAéynon MpoBAéwewv

Metd Tnv avarTugn Twv govtéAwv ARIMA ota deiyparta eAéyxou Kal ETTIKUPWONG TToU
é¢xouv opioTei, o1 TPOoPBAéweig Ba afloAoynBouv XpnOIMOTTOIWVTAG ONUOYIAEIG
HeTPpROEI§ afioAdynong TTPORAsywng 6TTwWG:

e Mean Error (ME), 1O otroio divel Tn péon TIUA Tou OQAAPATOG TTPORAEYNS

1
ME =y2e ES. 3.15
e Mean Absolute Error (MAE), TTou divel Tn géon TiuA Tou atmOAUTOU OQAAUATOG
TPORAEYNS
MAE =—%le,|
ES. 3.16

e Mean Percentage Error (MPE), Tou &ivel Tn péon Tyl Tou OQAAPATOG
TTPORAEWNG O€ TTOCOCTO

MPE=1y—= _.100
N~ observed; Eg 3.17

o Mean Absolute Percentage Error (MAPE), TTou atTeikovidel TO €00 0QAAua o€
TTOo0OTIaIoUG 6poug

_1 letl
MAPE = NE observed;
ES. 3.18
e Root Mean Squared Error (RMSE), TTou €ival n TETpaywvikr} pifa Tou p€oou

TETPAYWVIKOU GQAAPATOG

1 =~
RMSE = [-%.¢f

ES. 3.19
OTrou N €ival 0 apIBudg Twv TTPORAETTOPEVWV CNUEIWVY Kal et €ival TO CQAAUQ.

TENOG, Ba eAeyxBei n OTATIOTIKA ONPAVTIKOTATA TWV M ETTOXIKWY KAl ETTOXIKWV
oToIxEiwv Twv povréAwv ARIMA.

O d¢eiktng AIC, deixvel TNV ekTipnon Tou OQAAUATOG KAl OTTOTEAET évav akOun €Aeyxo
TToU TIPETTEl va TrpayuaTtoTroindei. To o@dAua TpoPRAewng oTo deiypa eivalr 10
avapevopevo o@AAua otnv TPORAewn TnG amokpiong amd To Ogiyya o€ éva
ektTaideupévo deiyua (train sample). Emiong, 10 AIC Baciletai otn Bewpia Tng
TANnpo@opiag. Otav éva OTATIOTIKO PHOVTEAO XPNOIYOTTOIEITAI VIO TV QvATIOPACTOON
NG diadikagiag TTou dnuioupynoe Ta dedopéva, n avatrapdoTacn oxedov ot dev Ba
gival akpIBAG Kal autd €xel wg aTTOTEAECHA va XaBouv OpPICHEVEG TTANPOPOpPIES
XPNOIYOTTOIWVTAG TO HOVTEAO TTOU avTITTpoowTTeloel Tn dladikacia. OT1roTe 0 pOAOG Tou
AIC cival va ekTiu& Tn OXETIKA TTOOOTNTA TTANPOQPOPIWV TTou xabnkav kKaté Tov
oxnNUaTiIopd Tou povtéAou TTPORAeYNG. ETTouévwg, yia va gival atrodekTd T0 JOVTEAO
TPETTEI N apIBUNTIKA TiuR Tou AIC va gival pIKpR yiaTti ouveTTayeTal 0To 0TI 0 ApIBPOG
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3. OewpnTIKO YTTORa6pO

TWV TTANPOQOPIWY TTOU XABnKav gival JIKPOG, TO oTToi0 KIGAQG €ival Kal 0 €OUUNTOG
OTOXO0G.

3.4 Aidypappa Pong Avamtugng MovtéAou ARIMA

AkoAoUBwWG TTapoucIdgovTal o€ SIAypOaPHUa PORG Ol ATTAPAITATOlI UTTOAOYIOMOI Kal
¢Agyxol TTou TTpaypaToTroénkav yia Tnv avadAucn TnG XPovooeipdag Kal TEAIKWGS TNV
avarTugn kai etmAoyr Tou kataAAnAdTepou povtéAou ARIMA.

Metatpotri o€ White Noise Test

Xg\é:l;g:;vgv (Ljung-hox-test)

‘Eheyyog ZTEIi(‘III(:.IIr]' EAeyxog
ZTogIpomrag (ADF. p-’ Aiagopd (d) ARIMA (p.d,0) Iramomkav (MAPE,
(ADF Test) value<0,05) AIC K.a.) yia va
diaAeoupie TeAKO
HovTého

, MpopAeyn oto
Au¢nond (d++) MéNov

Eikéva 3.2: Aidypappa pong avattuéng povréhou ARIMA
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4. Zuh\oyn kai ETregepyaaia ZToixeiwyv

4. 2uloyn kal EtreCepyaaoia ZToIxEiwy

4.1 Eiloaywyn

Me tnv oAokAfpwon NG BIBAIOYPAPIKAG avaoKOTINONG EPEUVIDY CUVAQWY HE TO
QVTIKEIMEVO TNG TTApoUoag ATAWHATIKAG Epyaciag TTou attooKoTToUo e OTNY ATTOKTNON
Baoikwyv yvwoewv TAvw oTo Béua TNG BIWOIUNG ACTIKAG KIVNTIKOTNTAG KAl TOV
TTPOGOIOPIoUO TWV KATAAANAWY PEBOdWYV OTATIOTIKAG AVAAUCNG, O ETTOUEVOG OTOXOG
gival n ouAAoyn Kal n eTe§EpyaTia Twy ATTAPAITNTWY OTOIXEIWV YIa TNV EKTTARPWON
TwV OTOXWV TNG AIMMAWMATIKAG. AuTO To Brida gival 1IdIaiTepa onUavTIKO KaBwg Ba yivel
AeTrrouepig avaiuon Tng diadikaciag €101 woTe va 000l pia TTARPNG €Ikdva TG
QgIOTTNIOTIAG KAl TNG TToIOTNTAG TWV OEDOUEVWY TTOU XPNOIKOTTOIRONKAav.

EidikéTepa, 1O TTapdV KeEPAAaIo Xwpiletal oe OUo evotnTeg. H TTpwtn evoTtnTta,
avagépetal otnv Siladikacia ouAAoyng Twv oToixeiwv TTou afloTroindnkav oTo
TAQiolo Tng TTapoucag AImMAwUATIKAG. H delTepn evOTNTA ETTIKEVIPWVETAI OTNV
TEPIYPAPIKN OTATIOTIK avdAuon Twv &v AOyw OTOIXEIWV Kal TTapoucIalovTal
OUYKEVTPWTIKA dlaypduPoTa KAl TTIVAKEG, TTOU ATTEIKOVICOUV TIG XPOVOOEIPEG TWV
OUA\EYOPEVWY  KUKAOQOPIOKWY OedouEVWY, HE TNV [Borbeia Tou TTPoYyPAaUHaTOS
AoyioTIKWwv QUAAwvV Microsoft Excel. Ztnv ouvéxela, mapouaidlovial opicuéva
CUUTTEPACUATA TTOU TTPOKUTITOUV ATTO TNV TTEPIYPAPIKA avaAuon. ETTouévwg, yiveTal
avtIAnNTITé 011 N dladikacia Tou Ba avaAuBei TTapakdTw E€ival OUCIOOTIKA yid TNV
eTmiTeEUEN Twv oTOXWYV TNG ArmmAwpaTikng Epyaaciac.

4.2 >ulAoyr) KukAogoplakwyv AedouEvwy

21NV TTapouca JITTAWUATIKA epyacaia agloTrolouvTtal dedopéva yia Tnv ouvBeon Tng
KUKAOQOpPIag 0To KEVTPO TNG ABrvag aAAd Kal dedouéva OXETIKA PE TNV METABOAR TNG
KukAo@opiag oT1o AekavoTrédio TnG ABAvAG TNV TTEPIodO TNG OKIPACTIKAG AsIToupyiag
ToUu MeydAou Mepimrarou otnv ABAva (15/6/2020-30/10/2020).

4.2.1 Zroixeia epappoyng amo Tig Ouddec Metprioewyv kal Epeuvwy Tou E.M.IM.

H ouAloyn Oedopévwyv KATOVOUNG TNG KUKAOQOPIOG TTPAYMOTOTTOINONKE HE TN
ouykpOTNON OPAdOG WETPAOEWY ATTO OUYKOIVWVIOAOYOUG MNXavikoug Tou Topéa
MeTtagopwyv Kai Zuykoivwviokig YTrodoung Tou EBvikou MetaodBiou MoAuteyveiou. H
ev. Aoyw opdda ouvéBale oTtnv  TIpaydarotroinon  épeuvag  TTediou  pEOW
TTAPATAPAOEWYV KAl KATAYPAPHS TV KUKAOQOPIaKWY QOpTwY. QG TUTTIKN NUEPT YIA TIG
METPAOEIG ETTIAEXTNKE N NnuUEpa MéuTn. O1 peTproeig Tediou TTpaypaTOTTOINONKAV O€
onpeia OTmwg opifovrtal TTaPAKATW, OTO KEVIPO Tng ABrvag. MNa kdBe onpueio
TTpaydaToTroloUvTav Kataypa®r diEAcuong oxnNUaTwy yia 30 AeTTTd yia TIG TTEPIOdOUG
08:00-10:30 (Trpwivn aixun) kai 11:00-15:00 (atroyeupativy aixun).

MNa TNV agloAdynon Twv KUKAOPOPIOKWY QOPTWYV Kal TNG oUvBeang TNG KUKAOQopiag,
KaTtaypd@nkav ol KukAo@oplakoi @opTtol (SIEAEUOEIG) TwV aKOAOUBwV pECWV
METAPOPAG, yia TIG 14 TTpwTEG EBOOUADES AITOUPYiag TNG DOKIPACTIKNAG AEITOUPYiag Tou
MeydaAou lMepitraTou:

o IX emBaTikd oxAMATO
o Tagi
o  MOTOOUKAETEG
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4. Zuh\oyn kai ETregepyaaia ZToixeiwyv

dopTnyd
New@opeia
ModnAaTta
Marivia

2UYKeKPIYEVQA, EEETACETAI O WPIAIOG KUKAOPOPIAKOS POPTOG TWV TTECWV Kal N gUvOeon
TNG KUKAOQOpPIag oTa ev AOyw péoa PETAQPOPAG o€ ETTIAEYUEVA ONEid O KEVTPIKOUG
00IkoUg d&oveg TNG ABAvOGg, oTnVv eyyug TTEPIOXA ETTIPPONG TWV KUKAOPOPIaKWY
emeuBaoewv Tou Meyahou MepimrdTou aAAG Kal G€ TTEPIPEPEIGKOUG 08IKOUG dfoveg. Ta
TTPOAvVaPEPOPEVA anuEia gival:

MavemoTnuiou (Ziva- P. depaiou)

Akadnpiag (Ziva- P. ®epaiou)

2T1adiou (KoAhokotpwvn -Xpriotou Aadd)

26Awvog (Ziva —AoKkANnTTIOU)

Bao. Zoiag (Zékepn —AKadnpiag)

OiIAeANAvwYV (Kap. ZepBiag-MnTpoTTOAEWC)

Bao. AupaAiag (zevo@wvTtog-OBwvog)

N. AAe€avopag (Boupvalou- Kupihou Aoukdpewg)
A. Bao. KwvaoTtavrivou (Pifdpn-Z1Tupou Mepkoupn)
ABnvdag (Ayiag Eiprivng- Bopéou)

Eppou (MAateia ABuoonviag- Nopuavou)
MnTpoTréAewg ( uTTPOGCTA aTTd TNV MNnTPATTOAN)
Eupridou (katdvtn ABnvag) kai

20@okA£oug (avavtn ABnvag)

270 ETTOUEVO OTABIO TTPAYUATOTTOINONKE OPASOTTOINCN TWV OBIKWV AEOVWV YIa TNV
€EQYWYN CUUTTEPOACHATWY OXETIKA PE TN OUVOEON TNG KUKAOQOPIOG Kal TEAIKWG TNG
agloAdynong TG OeuTepng TeEPIGOOU SOKIUOOTIKAG AEITOUPYIOG CUYKPITIKA HE TNV
TPWTN TTEPIOdO. ZUYKEKPIPEVA, Ocov agopd otnv 0dd [lavemoTtnuiou ol
KUKAOQOPIAKEG pubpioelg apopolv oT1o 00IKG TuRua atrd Tnv A. Bao. Zogiag €wg Tnv
0006 TA. Oudvoiag, 6mTou Ba dnuioupynBei véog emmITTAéOoV XWPOS yia TTeCOUG Kal
TTOONAATEG. ZTNV TTPWTN TTEPIOdO BOKINAOTIKAG AsiToupyiag (14/06/2020 - 31/07/2020)
n MNavemmoTnuiou Asitoupynoe pe TTAGTOG 3 Awpidwyv KukAogopiag (9 péTpa emITTAéOV
TAdTOG TTECodpoiou) oe OAO TO PAKOG TNG 0d0U. TN delTePN TTEPI0SO SOKIUACTIKAG
Agitoupyiag (ammd 03/08/2020) at1roddOnke OTNV  PNXavokivnTn KUukKAo@opia uia
EMTTAEOV Awpida KUKAOQopIiag Kkal €TTOPéVwGg N 006¢ Asitoupynoe pe 4 Awpideg
KUKAOQOpIag.

Mo ouykekpipéva ol 0dikoi dEoveg opadoTroidnkav OTTwG PaiveTal akoAoUBwG:
e [lavemmoTnuiou
o Kevrpikoi odikoi agoveg (trepiAauBdavel TI 0doug ZTadiou, Z6Awvog, Epuou,
ABnvag, Euputridou, ZopokAéoug, MnTpoTTdAcwg Kal Akadnuiag)
o [lepipepeiakoi odikoi agoveg (TmepihauBdvel TIc 0dolg AAegavdpag kai B.
Kwv/vou).
o Odikoi Agoveg Eioddou (trepihapBavel Tig 0doug Bao. Zogiag kal Bao. ApaAiag)
o OOdikoi Atoveg EE06d0u (Trepidapavel TIG 0doug Baao. Zogiag kal PIAeAAAVWY)

4.2.2 2101X€ia KUKAOQopiag atro Tnv Apple

MNa tnv ekrévnon Tng TTapoucag AITAwaTIKN Epyaaciag, xpnoipgotroiénkav €1miong,
KUKAOQOPIaKA oToIxEia TTou OUAAEXBNKav aTTd Tnv SIadIKTUaKN £@apuoyr Tng Apple.
2UYKeKpIuéva, TUAAEXBNKav dedopéva yia TNV KaBnuepivr) HETAPBOAR TG KUKAoopiag
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Twv odNywv Kal Twv TeCwv TNV avtioToixn TTepiodo yia Tnv oTToia PETPnONKav ol
OleAeloeIg ava PECO PETAPOPA OTO KEVTPO TNG ABrivag dnAadn, atod Tig 15 louviou
2020 €wg kai 1ig 30 OkTwPpiou Tou 2020. Ta dedopéva TTou CUAAEXBNKav ATAV
o1aBéoipa ava nuépa woTdoo, oTnv TTapouca AITTAWMATIKA epyaaia dev AapBdvovral
uTTown Ta ZapBaTtokupiaka. Zav Nuépa opifeTal ammd Ta PECAVUXTA £WG TA ETTOMEVA
pNeagavuxTa, wpa ElpnvikoU. ZTnv katnyopia Twv odnywv cuutrepiAauBdavovtal Aol ol
odnyoi oxNUATWY Xwpic KATToIa OUYKEKPIPEVN BlakpiTotroinon. Agifel va onuelwBei
TTWG oav onueio avagopdg éxel BewpnOei n eBdoudda (8/6/2020-12/6/2020) akpifwg
TIPIV TNV Apon TTEPIOPICHWY KUKAOQOpPIOG YE TNV XapakTnpioTikA T 100 woTe va
yivouv avTIANTITEG O HETARBOAEG TNG KUKAOQPOPIAG TWV TTECWV Kal TwV 0dnywv.

4.3 Emegepyaoia ZToixeiwv

2Tnv uttoevOéTNTa aUTA TTapouaciadovTal opiopéva dlaypduuaTa TTou dnuioupynénkav
oTn @Aon TNG TTPOKATAPKTIKNAG avaAuong pe okotrd Tn KAAUTEPN KATAVONON TWV
0edopévwy. Anpioupyndnkav emTommkG Trepi Ta 150 diaypdupata oT1o TTPOYPAPA
Microsoft Excel. Xtnv ouvéxela Tapoucidfovial eVOEIKTIKWG TO ONUAVTIKOTEPA
dlaypduuaTa atmd Ta OTToia UTTOPOUV va £¢axBouv KaTTola dueca oupTTEpAouaTa.

4.3.1 MetaBoAr} KukAogopiag oto AekavoTrédio

Mapakdtw TTapouciadovTal dlaypAPMATA OXETIKA UE TIG XPOVOOEIPEG METABOAAS TNG
KUKAo@opiag Twv odnywv Kai Twv 1Tefwv oTo Aekavotrédio atté 15 louviou €éwg 30
OkTwppiou 2020. Qg Trepiodog avagopdg (baseline) €xel oploTei n TEPiodog TTPIV TNV
apon TTEPIOPICPWY KUKAo@opiag (8/6/2020-12/6/2020).

Xpovooelpd MetafoAng twv Odnywv oto AeKOVOTtESLO
ABnvwv

e Baseline

140
>
3 120
z
S 100
O o
=
3 60
3 40
W
20
=
0
Z2zZz2zzZz2<<<<<K<c<Lc << <LK Lttt Lt LL L - cCccCccEcCcCcCcEEEEEE
= >>>>=> > ¥ ¥ ¥ ¥ & ¥
5650000000000 %FTIITIHEUNEENESSSSSS
u'\oor;)gb\—!LDO\&lLNl\Owhg:gmﬁﬁll\gu\—]oﬁomﬁﬂk‘:miam
- = N N — < N N ™M
Huepopnvieg 2020

Aigypappa 4. 1: Xpovooeipd PeTABOANG TNG KUKAOPOPIAg Twv 0dnywv o1o /Agkavotrédio ABnvwv atro
15/6/2020 ¢wg 30/10/2020
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Xpovooeipd MetaBoArng twv Nelwv oto Aekavomédio

"’ ABnvwv
180 .
e Baseline
160
140
S 120
lgrloo
=
= 80
<
Q 60
]
5 40
=
20
0
555555555565535535:5nR0808588588858¢8
AR g eI nINS T HERRRITGRIRRS2I9QRg
Huepounvieg 2020
Aldypappa 4. 2: Xpovooelpd PETABOAAG TNG KUKAOQOPIag Twv TTeCWV oTo Aekavotrédio ABnvwy atro
15/6/2020 £wg 30/10/2020
4.3.2 ZuvBeon Kukhogopiag oto Kévrpo Tng ABrivag
Mapakdtw TTapoucidlovTal SlIayPAUMATA OXETIKA HE TIG XPOVOOEIPEG TWV DIEAEUCEWY
TeCWV Kal TNG o0vBeoNng TG KUKAo@opiag o¢ IX, Tagi Kal JOTOOUKAETEG OTO KEVTPO
NG ABAVAG KATA TNV TTPWIVA AIXMHN, evw TTapdAANAa onueiwveTal ge YaAddio TTAaiocio
N XPOVIKH TTEPI0dOG KATA TNV OTToia TTPpayPaToTroInenke diatrAdTuvon TnNG SIOTOUNRG TNG
MavetmoTtnuiou atrd 3 KUKAOPOPIaKEG Awpideg o€ 4 Awpideg KUKAOpopiag (Nuepounvia
epapuoyng dlatrAdaTtuvong dlaToung odou: 3/8/2020). Aedopévou OTI 01 PETPAOEIG
TTpayuaToTrolouvtayv KABe MEuTTTN N dUTEPN PAon Tou MeydAou lMepimmdTou (4 Awpideg
otnv MavemoTtnuiou) opicetal atd Ti¢ 6/8/2020 ota akdAouba diaypduuara.
Qplaiog Moptog Nelwv katd tnv MNpwivr) Aypn (08:00-10:30)
3000 B
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_ 2000

K /
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cC 1000 .’.—.—.’.
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== .»’4.~'<!:.\ \./

N —
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Huepopnvisg 2020
@=@m=[|OVEMILOTNUIOU ==@m==KevTplkol e=o==Ec060U E€060u emem=[epidepelakol

Aigypappa 4. 3: Mefoi katd tnv Mpwivr Aixuf otnv MNavemoTnuiou Kol aToug 0d1KoUg Ggoveg Kevtpikoug,
Eio6dou, E¢6d0u kai Mepipepeiakola.
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IX katd tTnv Npwivr) Ayun (08:00-10:30)

80%

70%

60%

50% =@==laVETLOTN IOV
X 40%

30% =@=KeVTpLKOL

20% =@ E10650U

10%

0% E€660UL

4‘55” f‘/é” & Qé ,Oé =@=/lcpLdpepelakoi

Huepopnvieg 2020

Alaypappa 4. 4: 1X katd v Mpwivry Aixun otnv MavemoTtnuiou kai aToug 0d1koug dgoveg KEvTpikoug,
Eioc6dou, E¢6dou kai Mepigpepeiakoug.

Taél kata tnv Npwiv Aypn (08:00-10:30)

35%
30%
25%
o 20% =@=avemnotnuiov
g PR m ’
— 15% —=@=— Kevtpikoi
10% .
==@==EL0060U
5%
0% E&C'JSOU
S R S S W WP S S SR . i
>o° 'o" ,o‘) ,oo ,00 /\oo OIS b}o /\yp 'b"o 0'@ ,\f\f’ qoi- ,O* =@=[lcpLdepeLaKol
GV Y G oS 7 S (4

Huepounvieg 2020

Aldypappa 4. 5: Ta&i katd tnv Mpwiv Aixun otnv MNavetmoTnuiou kal otoug 0d1koug agoveg KEvTpikoug,
Eioc6dou, E€6dou kal Mepipepeiakoug.

MotooukA£teg kata tnv MNpwivry Aypn (08:00-10:30)

40%
35%
(Y
@ 30%
< 25% ’
> =@=avemniotnuiou
g 20%
S 15% e=@== KevTplKOL
§ 10% =@==EL0060U
0,
o E€660U
0%
S & & RO P Py SN &S E =& epupepetokol
N N O X T 0T 0 (AN Y Y A &
WAV 9 9 A RS )
Huepopnvieg 2020

Aigypappa 4. 6: MotooukAéteg kata Tnv Mpwivry Aixury otnv Mavermotnuiou Kal oToug 0dIKoUg Agoveg
Kévtpikoug, Eiaddou, E¢6dou kai Mepigpepeiakol.
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EidIkoTEPQ, TTapakdTw TTapoucidlovral dlaypaMaTa OXETIKA UE TIG XPOVOOEIPEG TNG
ouvBeong TG KuKAo@opiag oTo KEVIpo Tng ABrivag oe empPamkd IX, Tag,
MOTOOUKAETEG, @OPTNYA, Acw@opeia, TTodRAATa Kal TTaTivia Kal 0TI dU0 AIXUES (TTPWIVA
KQlI ATTOYEUMATIVA).

20vBeon KukAodopiag otnv Navemotnpiov-Npwiwv Aun

o 100%
S 80 B Mode_Trucks
(]
o
§ 60% B Mode_Skates
S a0% B Mode_Bicycle
-8
B 20% ® Mode_Moto
o
S 0% H Mode_Buses
c © o (N O > O )
A O R A o R é\\ @\ ,9,\ ® Mode_Taxi
Huepopnvieg 2020 M Mode_Passenger

Aldypappa 4. 7: Z0vBean Kukhogopiag otnv MNavemmotnuiou otnv MpwivA Aixun (12/6/2020-22/10/2020)

20vBeon KukAodopiag otnv NMaveniotnuiov- AMOysupativiy
Aypn

100%
80% B Mode_Trucks
60% B Mode_Skates
40% B Mode_Bicycles
20% B Mode_Moto

0% B Mode_Buses

MNoooota Katavourg

> N QK
,\o >o \o \o \o /\o ,\o RS ,b‘\?’ & ‘v'" 0’E o
SR RV Y

> > B Mode_Taxi
ARG AR A

B Mode_Passenger Vehicles

Huepounvisg 2020

Aigypaupa 4. 8: 2uvBeon Kukhogopiag atnv MavemaoTtnuiou otnv Amoyeupativly Aixun (12/6/2020-
22/10/2020)
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20vBeon KukAodopiag otoug KevtpikoUg Afoveg- Mpwiviy
Aypn

100%
80% B Mode_Trucks
60% W Mode_Skates
o III|||IIIIIIIII R
20% B Mode_Moto
0%

B Mode_Buses
q,\b q,\(° o,\b '1,<\ q\/\ b\,\ 'b\/\ ,,)0\/\ A ’\\(b N Q\Q ’\\0)\,\ \ ® Mode_Taxi

Noocoota Katavourg

Huepopnvieg 2020 B Mode_Passenger Vehicles

Aldypappa 4. 9: X0vBean Kukhogopiag otoug KevrpikoUg Odikoug Aoveg Tnv Mpwivr) Aixun (12/6/2020-
22/10/2020)

20vBOeon KukAodopiag otoug KevipikoUg Afoveg-Anoysupativiy
A

100%
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Huspounvisc 2020 B Mode_Passenger Vehicles

Aldypappa 4. 10: X0vBeon Kukhogopiag otoug Kevrpikoug Odikoug Afoveg Tnv Attoyeupativi) Alxun
(12/6/2020-22/10/2020)

20vBeon KukAodopiag otoug Afoveg ELoodou- Mpwivry Aypn

100%
80% B Mode_Trucks
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\

w\b <b\‘° <o\Q’ BN ‘o\/\ °>\/\ ,,)0\/\ & f\\‘b o\ o\Q /\\% \ B Mode_Taxi

MNocootd Katavoung

N
B Mode_Passenger Vehicles

Huepopnvieg 2020

Aigypappa 4. 11: ¥0vBeon Kukhogopiag otoug Odikoug Afoveg Eiocodou Tnv MpwivA Aixur (12/6/2020-
22/10/2020)
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20vBeon KukAodopiag otoug Afoveg ELooSou-Amoyeupartivi)

Axpn

q,\b q,\b o,\b q,\/\ o,\/\ b\/\ ’5\/\ ,500 Q)\Cb ’\\% ’b\q 0\0) ’\\0) \ ,{),\

Huepounvieg 2020
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Aigypaupa 4. 12: 20vBeon Kukhogopiag otoug Odikoug Afoveg Eicddou tnv Atroyeupativiy Aixun
(12/6/2020-22/10/2020)
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Aldypappa 4. 13: Z0vBeon Kukhogopiag atoug Odikoug Afoveg EE6O0U Tnv Mpwivr Aixun (12/6/2020-

22/10/2020)
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20vOeon KukAodopiag otoug Afoveg EE060u-Anoysupativiy

Aypn

- 100%
c
S 80% B Mode_Trucks
D
; 60% B Mode_Skates
W
B 40% B Mode_Bicycles
5 20% H Mode_Moto
E 0% B Mode_Buses

RO ST S A PPN o>\\/Q N> @ Mode_Taxi

M B Mode_Passenger Vehicles
Huepopnvieg 2020

Aldypappa 4. 14: >0vBeon Kukhogopiag otoug Odikoug Afoveg EEOdou tnv Amroyeupativiy Aixun
(12/6/2020-22/10/2020)

20vBeon KukAodopiag otoug Nepipepetakoug Afovec- Mpwivn

Axun
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Huepopnvieg 2020

Aigypappa 4. 15: 20vBeon KukAogopiag otoug lMepipepeiakols Odikoug Agoveg Tnv Mpwivry Aixun
(12/6/2020-22/10/2020)
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20vBeon KukAodopiag otoug Nepidepelakoug Aoveg-
Anoysvpativi Ayun

100%
v
o
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W
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Huepopnvieg 2020

Aldypappa 4. 16: >uvBean KukAogopiag atoug Mepipepeiakolg OdIkoug Agoveg Tnv ATToyeupartivi) Aixun
(12/6/2020-22/10/2020)

MNa v KaAUTEPN ETTOTITEIO KaI OUYKPION TNG XPnong IX, Tagi, JOTOOUKAETWY Kail Tou
wplaiou @oépToU TTECWV OTOUG OBIKOUG AEoveg UTTO PEAETN OTO KEVTpOo TNG ABrvag
ONMIoUPYNRBNKE £VAG CUYKEVTPWTIKOG TTivaKAG OTTWG QAiVETAI TTOPAKATW.

Mivakag 4.1: Zuykpimkog Mivakag katd Tnv MpwivA Aixun (8:00-10:30) yia Tnv KukAogopia pe Tnv UTrapgn
TPIWV KAl TEOOAPWY KUKAOQOPIaKWY Awpidwyv otnv MavemaoTtnuiou

Mpuwivi) Aixpn
. 3 Muwpideg Kukhogopiag otnv Mavemarnyiou 4 Muypideg Kukhogopiag otnv Mavemarnyiou ;
O8iKoi Afoveg 15/6-3017 §/8-22/10 Aragopd %
- 000 0ox 0 0]
Min Max Mean Min Max Mean Min Max | Mean
MavemoTmpiou 43% 60% 49% 36% 48% 42%| -7,00%| -12,00%| -6,88%
Kevrpikolg 36% 4% 3% 31% 43% 36%| -5,00%| 2,00%| -1,00%
Eigddou 42% 55% 50% 44% 53% 49%|  2,00%| -2,00%| -1,00%
E¢6dou 50% 60% 55% 43% 58% 51%| -7,00%| -2,00%| -4,00%
MepIPEPEINKOUG 54% 59% 58% 57% 67% 62%| 3,00%| 8,00%| 4,00%
TAXI
MavemoTnuioy 12% 20% 15% 18% 30% 24%|  6,00%]| 10,00%| 9,00%
KevrpikoUg 16% 20% 18% 20% 25% 22%| 4,00%| 500%| 4,00%
Eig6dou 12% 17% 15% 13% 19% 15%|  1,00%| 2,00%| 0,00%
E¢odou 14% 18% 16% 13% 25% 18%| -1,00%| 7,00%| 2,00%
MepIpEPEIaKOUG 12% 14% 13% 12% 14% 13%|  0,00%| 0,00%] 0,00%
MOTO
MavemoTnuioy 23% 36% 32% 26% 34% 3% 3,00%| -2,00%| -1,00%
KevrpikoUg 32% 36% 34% 28% 36% 32%| -4,00%| 0,00%| -2,00%
Eigddou 26% 36% 30% 25% 34% 30%| -1,00%| -2,00%| 0,00%
E¢odou 19% 28% 24% 22% 29% 25%|  3,00%| 1,00%| 1,00%
Mepigepeiakoug 23% 29% 25% 21% 29% 26%| -2,00%| 0,00%| 1,00%
MEZOI
MavemoTyiou 992 2112 1304 752 2780 2003| -24,19%| 31,63%| 53,60%
KevipikoUg 528 638 585 430 1021 741| -18,56%| 60,03%| 26,67%
Eigddou 540 795 652 269 713 486| -50,19%| -10,31%)| -25,46%
E¢6dou 551 693 601 212 801 485| 61,52%| 15,58%)| -19,30%
Mepigepeiakols 131 299 204 115 3N 194 12.21%| 4,01%| -4,90%
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4.4 MNapatnpnoeIg-ZuuTrepaopaTa

E&etdloviag 1a avwTépw OlaypdupaTta, TTPOKUTITOUV Ol €6AG TTapaTnPEROEIS Kal
OUNTTEPACHATA:

4.4.1 Kukhogopia oto Aekavotrédio Tng ABrvag

2ZU0gowva de 1O Aldypapua 4.1, n KukAo@opia Twv o0dnywv oTo
AekavoTrédio ABnvwv PBPIioKeTal 0 UPNAOTEPO ETTITTEOO CUYKPITIKA WE TNV
eBooudda Tpiv TNV dpaon TTEPIOPICUWY KUKAOQOpPIOG, UE €Eaipeon Tov PAvA
AUyouoTo AOYW KOAOKQIPIVWVY OIOKOTTWY TTOU EUPAVICETAI va gival PEIWPEVN
alo0nTd. AuTA N MEIWON KoOpUuPWVETAl TTEPI TOV AEKATTEVTAUYOUOTO, OTTOU KAl
META aTTé €KEN EEKIVAEL N TTIO £€vTOV KUKAOQOpia 0dnywv. ATt apxEg ZeTTéuRpn
KAl ETTEITA QAIVETAI TTEPITTOU Wia 0TABEPn XPHon Twv oXNUATWY TTOU €ival TTIo
éviovn o€ oxéon Je TNV TePiodo ava@opdg. TEAog, atrd Tov pAva louvio Kal
META TTapaATNPENBNKE aufnon TNG KUKAOYOpPIag oxnNUATwy, yeyovog TTOU PTTOPEI
va oQeiAeTal Kal oTnV atToQuyn TS Xpriong MMM Adyw Kopwvoiou.

Ooov agopd otnv KukAo@opia medwyv oT1o Agkavotrrédio cUPNQWVA JE TO
Aldypapua 4.2, o1 meCoi £xouv pia avodikh Tdon péEXP! Kal TEAN louAiou, 6TTOU
Kal ekei Eekivdel n  avapevopevn HeEiwon NG KUKAoQopiag Toug Adyw
TTapaBepIouoU. 2TIG apxéG ZeTTeBpiou £xoupe TTAéoV OoTOBEPOTTOINON OTOV
apIBuo Twv TeCwV TToU €ival Aiyo peEyOAUTEPOG aTro TIC apxéG Tou louviou.
AvatréQeukTn €ival auth n TTapatApnon, KabBwg Tov ZeTTEUPRPIO €xOuv
TEAEIWOEI O KAOAOKAIPIVEG OIOKOTTEG Kal O £pyadOpevol (OTO OUVOAO TOuG)
odeUouUV TIPOG TIG EPYOOiEC TOUG Kal Ta TraIdIA OTA OXOAEid Kal OTIG
OpacTNEIOTNTEG TOUG.

4.4.2 ¥uvBeon Kukhogopiag ato kEvTpo TNG ABrvag

A6 Ta Alaypduparta 4.7- 4.16 TTPpOKUTITOUV Ta £§AG:

2UYKpIivovTag TNV KATAVOUN TG KUKAo@opiag otnv MavemoTnuiou katd
TV TTPWIVA KAl ATTOYEUMATIVH QIXKA €ival Eg@avig n Peiwon Tou TTooooToU
XPNong Twv IX oTnv aTToyeupaTIvi] iU evw avTiBeTa TTapatneeital augnon
Twv Tagi. aiveral dnAadn n peTakivnon Tou TTooooTou Xpriong Twv IX ota Tagi
600 TTEPVAEI N NUEPA KAl KATAANYEI GTO ATTOYEUMA.

2TOUG KEVTPIKOUG G&oveg evrotrideTal peyaAuTepn xpron IX katd tTnv TpwivA
QIXun o€ oxéon Pe Tnv atroyeupativr). O JOTOOUKAETEG OUWG TTAPOUCIAlouV
augnon 1o amoysupa o oxéon Pe 1o TTpwi. H katavour ota Tai kal Katd TIg
OUOo aIXuEG gival TTepITTOU idIa.

AloBnTA KI au§avouevn xprion Twv IX Tapatnpeital Katd TNV TPWIVA aIXun
0TOUG 0BIKOUG ACoVeEG €10000U, EVW Ol JOTOOUKAETEG EUQAVICOUV OXETIKWG idIa
xpnon. Akopa, evrotideTal JeyaAUuTePn TTPOTIUNGCN OTA TAi TNV OTTOYEUUATIV
axun.

O1 dlagpopég oToug GEoveg £€6O0U TO TTPWI KAl TO ATTOYEUUA €ival PJEYAAEG PE
TNV TTPOTIUNON TwV odnywv IX Tnv TpwivA aixuf. Ao Tnv dAAn, TTpoTigolv
TTEPIOTOTEPO TIG JOTOOUKAETEG TO ATTOYEUNO KABWG Kal Ta TAE.
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2TOUG TTEPIPEPEINKOUG 081KOUG dgoveg SIOKPIVETAI N DI CUPTTEPIPOPA TWV
odnywv 1600 KaTd TNV TTPWIVA 600 Kal KOTA TNV OTTOYEUMATIVA aiXur. Aev
TTapaATNEEITal KATTOIO oNUAVTIKR 81a@OPOTTIoINaN GTNV TTPOTIKNCN TWV 0dNYywWv
Kal dpa 0TV oUvBeon TG KUKAOQOpPIag.

A6 TOoV Trivaka 4.1 TTpOKUTITOUV Ta EEAG:

H avdAuon tng xpRong emipartikwy IX, £deige 611 o GAoUG Toug UTTO £€€TAON
001koUG GEoveg (MavetmioTnuiou, KevTpikoi 0dIKoi dEoveg, 0dIKoi Aoveg eI00doU
Kal €6600U), €KTOG ATTO TOUG TTEPIPEPEIAKOUG 0BIKOUG AEOVEG, ONUEILBNKE
MEiwon Tou TToocooToU Xprong IX Tn delTepn TTEPIOBO SOKIPNAOTIKAG AEITOUPYIaG
Tou MeydAou MepiraTou (4 Awpideg KukAo@opiag otnv lMavetmioTniou peTd 10
TEAOG louAiou 2020) oe oxéon ge TNV TTPWTN TTEPIOBO (3 KUKAOQYOPIAKES
Awpideg). ZnuavTikOTEPN HEiwon OTO TTOCOCOTO XpProng Twv IX Tapatnenénke
otnv MavemoTtnuiou (-7%), TTOU ATAV Kal 0 08IKOG ALOVAG TTOU ETTNPEACTNKE
aueca atrdé TNV aAAayr) KUKAO@opIakwy Awpidwv. Evdexouévwg KATI TETOIO
TapaTtnpeital €meIdr] o1 odnyoi emPBaTikwy IX TTpocapudoTNKAV OTIC VEEG
KUKAOQOPIOKEG OUVOAKESG TNG lMavetTioTnuiou, Pe ATTOTEAECHA TO  TTOOOOTO
OUMUETOXNG TOUG OTNV KUKAOQOpIia va PEIWBNKE.

Ocov agopd ota Tagi Taparnpribnke aufnon TnNG XPrNoONg TOUG OTOUG
TEPIOOTOTEPOUG UTTO €EETAOT ODIKOUG AGOVEG EKTOG ATTO TOUG 08IKOUG GEOVES
€I0000U KAl TOUG TTEPIPEPEIOKOUG, OTOUG OTToioug Oev onuelwBnke KATTOIO
agidAoyn peTaBoAn pe Tnv augnon Tng diatoung NG odou oTnv MavemoTnuiou.
YwnAdTtepn mmoooaTiaia auénaon (+9%) otn xprion Tagi, onueiwbnke otnv 006
MavemmoTnuiou TTou £QaPUOCTNKE N KUKAOQOpPIaKN eTéuRaan. Evdexouévwg,
KATI TETOIO VA QITIOAOYEITAI ATTO TNV QVTIOTOIXN MEIWON TNG XpHong IX Kupiwg
oTtnv MavemoTnuiou Kal 0Toug KEVTPIKOUG 08IKOUG GEOVEG UTTO £E£TaON.

Ooov agopd oTIGC HOTOCUKAETEG ONUEIWONKAV PIKPEG HETARBOAEG UOTEPO ATTO
TN dnuioupyia TNG emMTTAEOV KUKAOQOPIAKAS Awpidag otnv MNavemoTnuiou 1600
oTtnv idia TNV 006 600 KAl 0TOUG UTTOAOITTOUG 0OIKOUG agdVeS UTTO £EETAON EVW
oTouG 00Ikoug d&&oveg €l06dou  dev  TTOPATNPAONKE Kapio  WETABOAN.
JUPTTEPAOUATIKA, N auénon Tng diaToung TG odou oTtnv [lavemoTnuiou,
QAIVETAI VO PNV ETTNPEACE CNPAVTIKA TNV KUKAOQOPIQ TWV JOTOCUKAETWV.

TENOG, yio TOV @OPTO TWV TrECWV TTOPATNPENBNKE ONPAvVTIKA adf¢non oTtnv
MavetmioTnuiou aAAG Kal OTOUG £yyUG KEVTPIKOUG 08IKOUG G&oveg uTrd €¢ETaon,
ME TTOOO0OTO augnong Katd uéao 6po 54% kai 27%, avtiotoixa. Evdexouévwg,
QuTA N auénon va o@eileTal OTIG KOAUTEPEG KAIPIKEG OCUVONKEG, TTOU ETTIKPATOUV
TOUG MNveg ZemTéUPpIo kal OKTwRPIoO ouykpITikG pe Tov lolvio kai loUAio.
QoT1600, KUPiIWG 0TOUG 0BIKOUG AEOVES £10060U Kal £E6O0U GNUEIWBNKE PEIWON
Twv TMeCWV, evOeEXOMEVWGS AOYW TnG auénong Ttou apiBuol Twv IX atmd tnv
emTAéov Awpida KukAopopiag oTnv MNaverioTnuiou.

33
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5. Epappoyn pebodoAoyiag — AttoTeAéopara

5.1. Eicaywyn

“YoTepa atrod T BIBAIOYpaPIKA avaoKOTTNON CUVAPUWYV EPEUVWYV Kal heBodoloyiwy, TNV
TTapougiaon Tou BewpnTIKoU UTTORABPOU TTOU XPNOIYOTIOINBNKE Yia TNV avaAucn Twv
OTOIXEIWV KAl TNV TTEPIYPAQPr] CUAAOYNG Kl €TTECEPYOOIAG TWV OTOIXEIWVY, £YIVE N
€miAoyn NG KAatdAANAng peBodoAoyiag.

270 KEQAAQIO AUTO TTEPIYPAPOVTAl AVOAUTIKA Ta BAMATa TTOU akoAouBriBnkav Katd Tnv
g@apupoyn Tng pedodoloyiag, Tapoucidletal n diadikacia avaTTuéng KataAAnAwv
MOVTEAWYV, KABWG KAl N TTapoudiaocn Twv atroTeEAeOPATwY TG AImmAwuaTikAg Epyaciag.
H péBodog 1Tou emAEXTNKE yia TNV avAAUGH TwV OTATIOTIKWY OTOIXEIWY TNG €pyaciag,
n oTroia TTapoucidoTnke avaAuTiké oto Ke@dAaio 3 e TiTAo «OewpnTikd YTT6Rabpoy,
givar n avadAuon xpovooeipwy Kai n avamrtuén povrédou ARIMA. IBiaitepn €ugacn
oivetal oTn TTapouciacn {NTnUdaTwy aglomaoTiag Twv dedopévwy Kal oTIG OIadIKATiEg
QVTIUETWTTIONG TOUG. AvaTTOOTIOOTO MEPOG TWV  OTTOTEAEOUATWY aTToTEAOUV Ol
OTATIOTIKOI €AEYXOI TTOU aTTAITOUVTAI VIO TRV aTTOd0XN 1) TNV ATTOPPIYN TWV HOVTEAWV

TTPORAEWNC.

5.2 AvaAhuon Xpovooeipwv-Kwdikag oto R-Studio

MNa TNV avadAucn Twv XPOVOOEIpwY Kal Tnv avdamTuén poviéAwv ARIMA yia Tnv
eKTTARpWaON TOou OoKOTToU TNG e&v Adyw ArmmAwpatikng Epyaciag xpnoigotroiiénke 1o
mpoypapua R-Studio.

> TTpWTN @Aon dnuioupyeital To script y€éow NG evioAng File — New File— R Script,
OTO OTT0i0 KOl Ba d0BoUV 01 EVTOAEG yIa TNV ETTECEPYATIa TwV OTOIXEIWV Kal TNV
avatrtugn Tou povtéAou ARIMA. =ZekiviovTag eI0ayeTal JEOW TNG EVTOANG “read.csv” 10
apxeio “DataBase_Attica_Without Summer.csv» 110U TTEPIEXEI TO dedoPéva TTOU Ba
XPNoigoTroinBouyv, apou Ouwg TTPWTa eykartacTabouv oTtn BIBAIOBAKN Ta £€N1G TTAKETA:
xIsx, fpp, forecast, fpp2, Ecdat, Imtest kai astsa.

Tibrary(x1sx)
Tibrary((fpp)
Tibrary(forecast)
Tibrary(fpp2)
Tibrary(Ecdat)
Tibrary(Imtest)
Tibrary(astsa)

# Insert Database and edit
db<=- read. csv(("DataBase_Attica wWithout_Summer.csv™, header= TRUE, sep=";")

Eikéva 5. 1: Eicaywyn Tou apyeiou Excel Tng Baong dedopévwy (o€ popen csv) oto R-Studio.

2Tn OUVEXEID TTOPOUOCIACETAlI OUVOAIKA O KWOIKAG TIOU XPNOCIKOTIOINBNKE OTnv
TTapouca AimAwpartiki Epyacia, UoTepa atmd Tnv ei0aywyr) TNG BAong OeSOPEVWV.
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14 #decompose #omoouvBeor ¥povooeLpog

15 x = ts(dbiprivers, start=c(2020,06),frequency =7)
16 decom <- decompose(x, "multiplicative™)

17 plot(decom)

19 #EAEy¥0OC OV ELVHL OTHOLWN
20 printi(x)
21 plotix)

23  #Bplokw Tn Siodopi v v YLIVEL OTOOLWN
24 Dx = diff(x)
25 plot(Dpx)_

27 # eov p<0,03 eLveL OTROLWN
28  adf.test(x)
29  adf.test(Dx)

32 #independence variables - white noise
33 Box.test(Dx, lag = 10, type = "Ljung”, fitdf = 0)

35 #auto-correlation

36 a = acf(px)

37 ploti(a,cex.lab=1,cex.axis=1.2, cex.main=17)

38 plotia,main="ACF”, cex.main =17, cex.lab=1,cex.axis=1.2)

40 #partial auto-correlation difference

41 b = pacf(Dpx)

42 plot(b,main="PacF ", cex.main =17, cex.lab=1.3,cex.axis=1.2)

45 #train data begining in 15/6/2020-22/7/2020 with 3 Tanes (80% training)
47  xtrain=db[1:28,]

48 xtrain=ts(dbiDrivers, start=c(2020,06),frequency = 7}

51 #wrisko (P,D,Q) - ARIMA

52 fitarima = auto.arima(xtrain, stepwise = FALSE, approximation=FALSE, trace=TRUE, seasonal

= TRLE,

d=1)

Eikéva 5. 2: A’ Tuua Kwdika pe Tnv peBodoloyia Twv Xpovooeipwy.

55 #Statistic tests

56 coefrtest(fitarima)

57 #training set errors

58 print(summary (fitarimal)

60 Azrc{fitarima)
61 BIC({fitarima)

62

63 checkresiduals(fitarima)

(S8

65 # Forecast (h=51)

66 frc = forecast(fitarima, h= 51)
a7

68 #predicted wvalues

69 frc

70 autoplot(frc)

71l

73 #errors for train sample
74 vi=ts(dbfARTIMA. PREDICTIONS. DRIVERS[C(29:33)])
75 plot (¥1l)

78 w2=ts({db%Drivers[c(29:353])
79 plot(¥2)

B1 accuracy (yl1,vy2)

83 +#errors for future forecast sample 1,/9-30/10
84 w3i=ts(dbfAaRIMA.PREDICTIONS.DRIVERS[C(36:72)]1)
85 plot(¥3)

86 va4=ts(dbiDrivers[c(36:79)])

B7 plot (vd)

B8 accuracy (v3,vd)

72 #test data beginning in 23/7/2020 - 31/7/2020 with 3 Tanes (20% training)

Eikova 5. 3: B’ TuAua Kwdika ye Tnv pebodoAoyia Twv Xpovooeipwy
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Mapakdtw TTapouaidlovTail

(0X

5. EQapuoyn pebodoloyiag — ATroTeAéouaTa

éva Tivaka oI PoaoIKOTEPEG €VTOAEG TTOU

xpnoigotroménkav oty R woTe va €mteuxBei n avaAuon xpovooeipdg pe dia
QVTIOTOIXN CUVOTITIKA €TTEEAYNON TWV EVTOAWV.

EvroAR Emre€iynon

read.csv() AlaBadlel éva apxeio Joperg csv

ts() Anuioupyei pia xpovoaoeipd

decompose() ATTOOUVBETEI TNV XPOVOOEIPA OE ETTOXIAKA KAl
Tuxaia oToixeia, KaBwg Kal oTnv  TAon
XPNOIUOTTOIWVTAG KIVOUUEVOUG HECOUG OPOUG.

diff() EmoTtpépel KatdAAnAa kaBuoTepnuéveg Kal
emavolapBavopeveg dla@opéc.

adf.test() EAéyxel Tn OTACINOTNTA PECOW TOU €AEyxOU
Augmented Dickey-Fuller

Box.test() E&etddel Tn pndevik uttéBeon avegapTtnoiog
o€ Jia dedouévn XPoVviKN aeipd

acf() YTmroAoyilel TIGC €EKTIMACEIGC TNG ouvdpTnong
QAUTOBIOKUMAVONG ] QUTOCUCXETIONG

pacf() YTtroAoyiCel TIG €EKTINACEIG TG OuvapPTNONG

MEPIKAG QUTOOUOXETIONG

auto.arimay()

Avalntei kai Bpiokel TO KaAUTEPO HOVTEAO
ARIMA 4 SARIMA

coeftest()

Eival pia yevikp ouvdpTtnon yia Tnv eKTEAEON
OOKIMWY  Z KAl GAWV  EKTIHWHPEVWY
OUVTEAEOTWV

summary()

Eivai Mia YEVIKN ouvapTtnon TTOoU
XPNoIhoTToIEITAl yia Y% TTapaywyn
TEPINAWEWV ATTOTEAECUATWV Twv
ATTOTEAECUATWV OlI0QOpWY  AEITOUPYIWV
TTPOCAPUOYHG HOVTEAOU

AIC()

YTtroAoyiCel 10 «KpITipIo TTANPOQOPILVY TNG
Akaike yia éva n TTEPIOTOTEPA
TIPOCAPPOCHEVA QVTIKEIMEVA POVTEAOU YIa TO
oTroia uTropei va AngBsi pia Tiu mBavétnTag
KaTaypaeng

BIC()

YTroAoyicel TO KPITAPIO TTANPOPOPIWV
Bayesian yia éva i repiocéTepQ
TTPOCAPPOCHEVA AVTIKEIMEVA JOVTEAOU VIO TA
otroia ptropei va An@Bei Tiuf mlavoeTtnTag
KoTaypagng

checkresiduals()

Mapdyel éva Xpoviko didypaupa Twv
UTTOAEIMUATWY, Tou avTioToixou ACF kal evdg
I0TOYPAUUATOG

forecast()

Eival pia yeviki ouvdptnon yia mpoéRAswn
1o JOVTEAD XPOVOOEIPWY ] XPOVOOEIPES

autoplot()

OTrrmikoTToIEl BIAPOPA AVTIKEINEVA OEDOUEVIIV
Kal TTpooTTabei va dwaoel KaAUTEPO
TIPOETTIAEYHEVA YPAPIKA KAl TIPOCOPUOCHEVEG
ETMAOYEC yIa KABE TUTTO £OOUEVWIV

accuracy()

AEgiXVel TO EUPOG TWV CUVOTITIKWV PETPWV
aKkpiBelag TNG TTPORAEWNS

Mivakag 5. 1: EvioAég otnv R kai ETTeEAynon autwy TTou XpnoipoTroinénkav
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5. EQapuoyn pebodoloyiag — ATroTeAéouaTa

H onuavTtikétepn €vToAR yia Tnv avdmTuén Tou pyovréAou ARIMA cival n auto.arimay).
H evtoAn auto.arima() mapéxel Tn duvatoTnTa eUPEONG TOU KAAUTEPOU HovTéAou AR (p),
MA (g), ARMA (p,q), ARIMA (p,d,g) n SARIMA. Xpnoiyotroiwvriag TNV
TapaueTpotroinon stepwise=FALSE, n R «Tpéxel» tnv TTpocouoiwon o€ 1o apyod
puUBPO, pe oTdxo TNV KaAUTEPn SuvaTh TTPOCEYYIoN, v opiovTag TNV TTOPAPETPO
trace =TRUE o xproTng utmopei va d&l avaAuTIKG KaBéva atrd Ta meavda PJovTEAa TTou
ggetadovTal wg TTPOg TNV KataAAnAdTnTa. Bdlovtag tnv Tiprp TRUE oTtnv TTApAUETPO
seasonal emTPETTETAI OTNV EVTOAN auto.arima va avadntrioel hoviéAa SARIMA evw n
TTOPAUETPOG approximation av Traipvel Tnv TN TRUE o©¢ Tepimmmwon Tou N
XpPovooeipd utro g€taon sival apkeTd PeydAn yia Tnv ammo@uyn UttEPBOAIKWY XPOvwvV
utToAOYIOUOU.  2Tnv TTapdueTpo d divetal wg TiuA o apiBudg Twv dloPopwy TTou
XPEIAOTNKAV VA €QAPMOCTOUV (WOTE VO HETATPATTEI N Xpovooelpd o€ oTdciun. H
€AoY Tou KaAUTEpou povTEAou yivetal gite pe Baon 1o AIC (Akaike criterion) eite e
Baon 10 BIC (Bayesian criterion).

5.3 AvaAuon Xpovooeipwyv

ApxIkd, avaAuBnkav 24 Xpovooelpég £k Twv 0TToiwv o1 20 apopolv OTn auvBean TNG
KUKAOQOpiag oToug o0dIkoug dafoveg TnG ABrivag katd 1o xpovikd didoTnua atmo
18/6/2020 ¢wg kai TIc 22/10/2020 kai o1 uttéAoITTeG 4 agopouv oTnv HETABOAAR TG
KUKAOQopiag Twv odnywv Kal Twv TTefwyv ato Aekavotrédio Tng ABrvag atréd 15/6/2020
£€wg kai 30/10/2020. AvaAuTikd @aivovTtal oTov akOAouBo TTivaka:

Ap. Movréhou | Tlepiox)/Odikoi AGoveg MeTtaBAnTh
1 Mavemotnuiou IX (%)
2 Mavemotnuiou Ta&i(%)
3 Mavemotnuiou MoTtooUKAETEG(%)
4 Mavemotnuiou Doéptog Nelwv
5 Kevtpkoli IX (%)
6 Kevtpkoli Tai(%)
7 Kevtpkoli MoTooUKAETEG(%)
8 Kevtpikol Ddoptog Nelwv
9 Ewc660u IX (%)
10 Ewc660u Ta&i(%)
11 Elcb680u MoTtooUKAETEG(%)
12 Elc680u Ddoptog Nelwv
13 E€660U IX (%)
14 E€660u Ta&i(%)
15 E€O060u MoTtooUKAETEG(%)
16 E€6060u Doptog Nelwv
17 Mepidepelakot IX (%)
18 Mepubepelakol Tagi(%)
19 Mepubepelakol MotooukAgteg(%)
20 Mepidepelakot Doptog Nelwv
21 NekavomeSdLo ATtikAG | MetaBoAn Odnywv
22 NAekavomesdio Attikng | MetaBoArn Nelwv
23 Nekavormédio AttiknG* [ MetaBoAry O8nywv
24 Nekavormeédio ATTkAG* | MetaBoAn Melwv

* Xwpig to kahokaipt

Mivakag 5. 2: MovtéAa avd MNepiox MeAéTng ko MetaBAnTA
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5. EQapuoyn pebodoloyiag — ATroTeAéouaTa

5.4 AvaAuon Xpovoaoeipwy yia Tnv ZuvBeon KukAogopiag atnv ABriva

AkoAoUBwWG, TTapaTiBevTal CUVOTITIKA TA ATTOTEAECHOTA TTOU TTPOEKUYAV ATTO TNV
avdAuon Twv 20 xpovooelpwyv cUVOEONG TNG KUKAOPOPIaG oTo KEVTPO TNG ABAVAG.
Eival onuavtiké va onpeiwbei 611 oxeddv Kapia xpovooelpd pe dedouéva Tng ouvBeong
TNG KUKAOQOPIAG, dev KAAUTITE TIG ATTAUTACEIG OTACINOTNTAG KAl TUXAIOTATAG YA TNV
avamTugn povtéAou PORAewng ARIMA Tng KukAogopiag. H poévn xpovooelipd TTou
QPAIVOUEVIKA IKOVOTTOIEI OAEG TIG ATTAITACEIG €ival N XPOVooEIpd TNG UETABANTAG TTOU
QVTITTPOOWTTEUEI TRV XPAON Ta&i 0TOUG KEVTPIKOUG 0BIKOUG AEOVEG, KATI TTOU iCWG va
atroTeAei Tuxaio yeyovog. Evdexouévwg, n aduvapia avdAuong Twv ev Adyw
XPOVOOEIPWYV Kal TEAIKWG aVATITUENG JOVTEAWY TTPORAEWNG va OQEIAETAI OTOV APKETA
MIKPO aplBus TTapatnpRocwy TTou ATav dIaBEoIPog TTpog avaAuon (14 efdouadiaicg
METPAOEIG).

5.4.1 Zraoudétnra

Mapakdtw TTapoucidadetal n  dladikacia  TTPOCTIABEING  PETAOXNUATIOHWOU  TwvV
XPOVOOEIPWY UTTO £E£TACN O€ OTACIKEG PE TEANIKO OKOTTO TNV TTEPAITEPW AVAAUCH TOUG
Kal TEAIKWG TNV avaTtuén KatdAAnAwv povréAwv ARIMA. Zuykekpipéva, agloTrolouval
ol éAeyxol Augmented Dickey-Fuller kai Box-Ljung.

MavemoTnpiou Kevrpikoi Eioddou E¢odou Mepipepeiakoi
MeraBAnT Test statisfics | Lag order| p-value | Test statistics | Lag order| p-value | Test statistics | Lag order| p-value | Test statistics | Lag order| p-value | Test statistics | Lag order| p-value
Emparia -3,4643 2006885 -1,7434 2 | oemot| 21865 2 |05013] -27849 2 |02734] 09649 2 ] 0928
Tagf -2,08 2 |05419] 1,888 2 |09 ] 1,852 2 |06267] 22445 2 |04793] -1,3882 2 ] 0804
Morooukhéreg -1,5564 2 |oma4| 27200 2 |om| -13123 2108343 2155 2105133 20179 2 | 056%
EG] -1,5563 2| 0744 25268 2 | o3| 7405 2 |06712] 1,824 2 ]06381] -1,26% 2 ] 084
Mivakag 5. 3: 'EAeyxog Augmented Dickey-Fuller (x)

MavemnoTnpiou Kevrpikoi Eigodou E¢odou Mepipepeiakoi
MeraBAnm Test stafistics | Lag order| p-value | Test statistics | Lag order| p-value | Test statistics | Lag order| p-value | Test statistics | Lag order| p-value | Test statistics | Lag order] p-value
Dif(Emiparika) 5,719 2 h -1,0648 21091 326 2 1013 ] 2216 2 1049141 -1831 2 | 0637
Dff(Tagj) 27119 2 |08 -261% 210337 0,66031 2 | 0% | 16455 2 1070741 024329 2 0,99
DifMorogukhéteg) | -2.4226 2| 04114 19547 2 | 058% | 2775 2 1029 -195 2 1058%5] -19468 2 | 0597
Diff(Melol) 2,851 2 |02478] 52167 2 -1,6422 2 |07087| 046949 2 |09763] 13212 2 0,831
Mivakag 5. 4: 'EAeyxog Augmented Dickey-Fuller yia Tnv 1n diagopd (Dx)

Movemomnpiou Kewrpikoi Eio68ou E¢6dou Mepipepeiokoi
MeraBAntq Test statistics | Lag order| p-value | Test statistics | Lag order| p-value | Test statistics | Lag order| p-value | Test statistics | Lag order| p-value | Test stastics | Lag order] p-value
DDif{EmBarikd) - 2179 2 | 0502 -375%4 2 -1,942 2 |05945  -3,0254 2 | 01817
DDif{Ta) -36221 2 - -3,7068 2 - 14427 2107847 1,197 2 | 0873
DDif{Morooukhéreg) | -2,6871 2 |o306| -21831 2| 05026 | -24% 2 |04105) -2088 2 105409 -1,8262 2| 0638
DDiffMeCof) -2,8619 210244 27817 2 |02146| -0,9379 2109297 1,149 2 | 08989

Mivakag 5. 5: 'EAeyxog Augmented Dickey-Fuller yia Tnv 2n diagopd (DDx)

O akoAoubog Trivakag Trapoucidlel Ta atmmoteAéopara Tou gAéyxou Box-Ljung Test
(EAeyxog AeukoU BopuBou) yia TIG UTTO £€£Taon METABANTES O OTT0IOG EPAPUOOTNKE GTNV
TTPWTN Kal aTnV 8eUTEPN BIAPOPA AVTIGTOIXA TWV METABANTWV.
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Mivakag 5. 6: ‘EAeyxog Box-Ljung yia Tnv 1n, 2n diapopd avtioToixa

Omrwg TTapaTnpeital amd Toug TTAPATTAvVW TTIVAKES Kal dedopévou OTI dia Xpovooeipd
Bewpeital oTaoiun étav Ikavotrolgital 0 éAeyxos ADF (p-value<0,05) kai 0 £éAeyxog
AgukoU BopuBou Box-Ljung (p-value<0,05) o€ etitredo onuavTtikdTNTag 5% :

o Ta egmpBartikd IX otnv MNavemoTtnuiou KaBwg¢ Kal ol TTeoi 0TOUG KEVTPIKOUG
00IKoUG dfoveg xpeldoTnkav Mia dla@opd yid vda Yivouv OTACIYES
Xpovooeipég. QoTO00 Kapia YETABANTA aTTd TIG dUO deV IKAVOTTOIET TOV EAEYXO
TOU AcukoU BopuPou epooov ol TINEG oTo p-value eival peyahuTtepeg atrd 0,05.

o 3TACIUEG XPOVOOEIPEC UE TNV EQapuoyr U0 dlagopwy yivovtal ol £€1¢ TPEIG
MeTaBANTEG: Ta Tagi oTnv MNavetmoTnuiou Kal 0TOUG KEVTPIKOUG 00IKOUG GEOVES
oAAG kal Ta empBaTikd X oToug Ggoveg €106dou. Movo duwg Ta Tagi oToug
KEVTPIKOUG AEoveG TTANPOUV Kal Tov éAeyxXo Asukou BopuBou.

o Q1 petafAnTéG TTOU eV yIVOVTOUOAV OTAOIMESG O0EC dlagopég 1 log kal av
epapudéoTnkav gival o1 €€NG: otnv lMNMavemmaoTnuiou €ival oI JOTOOUKAETEG Kal Ol
11eC0i, OTOUG KEVTPIKOUG AEOVEG €ival TA ETTIBATIKA |X KAl OI HOTOOUKAETEG, OTOUG
00I1KoUG afoveg €106d0u eival Ta Tai, oI JOTOOUKAETEG Kal o1 TTeCoi evw TOC0
OTOUG Gfoveg €€000U GO0 Kal OTOUG TTEPIPEPEIOKOUG ival OAEC oI JETARANTEG
(empBatikd IX, Tagi, JOTOOUKAETEG, TTECOI)

ATO T TTAPATTAVW TTPOKUTITEL OTI ATTO OAEG TIG XPOVOOEIPEG OEOOPEVWV TTOU
ggeTdoTnKay, HOVo n xpovooelpd TG Xpnong Tagi 0Toug KEVTPIKOUG 0dIKOUG GEOVES
gival oTaoIUN Kal TUXaia.

5.4.2 ZuvapTAoeIg AUTOOUOCXETIONG KOl JEPIKAG AUTOCUOXETIONG

Mapakdtw TTapoucidlovtal Ta diaypdupaTa TNG ouvapTNong autoouoxéTiong (ACF)
Kal pePIKAG auToouoXETiong (PACF) evdeikTIKG Twv 8 atd TiIg 20 XpOovoOoEIpEéG TTOU
avaAubnkav, yia Toug 0dikoug d&oveg Tng MNavetmioTnuiou Kai Toug Kevrpikoug.

MavemioTnuiou

Parfial ACF

0402 00 02 04
!

Aidypappa 5.1: ACF Empatikwy IX

Aidypappa 5.2: PACF EmiBaTikwv IX

39

Movemomiou Kewrpiko Eig6dou E¢60ou Tepigepeiaoi
MeraBhar ¥ ¢ |pvde] ¥ ¢ |pvde| ¥ ¢ |pvde] ¥ ¢ |pvde| ¥ d | pvae
Emparkd 16,2 10 {0,00406] 18,321 10 17,164 10 (007082 14832 10 {01383 11469 10 |03
Taf 11,446 10 [03238] 236M 10 12,734 10029 180m9 10 {00534 30,546 10
Moroaukhéreg 10,158 10 [0427( 93682 10 | 04%7( 1% 10 (0134 286 10 . 14,169 10 | 0164
Meloi 10,017 10 10439] 6536 10 [07682( 5% 10 108193 1072 10 10379%] 2408% 10
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Aigypappa 5.8: PACF MeCwv
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Algypauua 5. 14: PACF MOTOOUKAETWV
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02 04
L I

0.0

Partial ACF

0.2

04

Aiaypappa 5.15: ACF MeCwv

Alaypappa 5.16: PACF MeCwv

To yeyovég o611 n ouvdptnon ACF kal PACF TTéQTel OXETIKA ypriyopa OTO UNdEV
atroTeAei 1oxupn évdeign otaoiudtnTag. Emiong, ota diaypdupaTa TwWY CUVAPTHOEWV
ACF kail PACF o1 UTTOBEIKVUOUEVESG OPICOVTIEG, DIOKEKOUMUEVEG UTTAE YPAMPEG DEIXVOUV
Ta €TTiTTESQ GTA OTTOIO N AUTOCUGCXETION (MEPIKA i OxI) €ival ONUAVTIKA.

AlamoTwvetal 611 Je Baon Ta TTapattdvw diaypduuara ACF pévo o trpwTog 6pog
TEQPTEI EKTOG TWV OPiWV €V oI UTTOAOITTOI Opol va Bpiokovtal eviog opiwv pe 5%
emmimedo  onpavTikGTNTAG. AvTioToIXa, yia Ta dlaypdupata PACF diegdyetal 10
oupTTEpacua OTI WOvo O TTPWTOG f/Kal 0 BeUTEPOG OPOG PpioKETAI EKTOC TWV MTTAE
YPAMMWY, EVW OI UTTOAOITTOI 6pOoI eVTOTTICOVTAI EVTOC QUTWYV WE ETTITTEDO EUTTIOTOCUVNG
95%.

5.4.3 Movté\o ARIMA

Mapakdtw Ttrapoucidfovtal evoeIKTIKG Ta povréAa ARIMA TTou TTpoékuyav oTnv
MavemmoTnuiou.

Candidate Model |Estimate |Std. Error |zvalue Pr(>|2) AC BIC
EmBarika ma’ -0,6423|0,19434| -3,3047| 0,0009508(-36,657|-35,527
Tagi art -0,817/0,18816| -4,3418| 0,00001413( -26,721| -25,752
i ar1 -0,8181|0,20974| -3,9005 9,60E-02
MoToouKkAéTEG -42,018| -40,563
ar2 -0,599|0,19925| -3,0064| 0.002644
Medoi - - - - - 190,329| 190,814

Mivakag 5. 7: MovtéAdo ARIMA yia Tnv KukAogopia atnv MNavemoTnuiou

EvroTmietal Pr(>|z|) pikpotepo atrd 0,05 o€ 6Aa 1a povréAa TnG MNavemoTnuiou kTG
aTTO TOUG TTECOUG, ETTOPEVWIG TA HOVTEAQ E€ival ATTODEKTA.

Mivakag 5. 8: Metprioeig atrédoong yia 1o povtého ektipnong ARIMA otnv MNavemmoTtnuiou

MeTaBANTA ME RMSE MAE MPE MAPE ACF1 j
Empatika -0,0207 0,04783 0,04222 -5,5463 10,0145 -0,2624
Tagi 0,000501{ 0,05949 0,04352 -3,4615 23,9587 -0,3164
MoTtooukAétegi -0, 0025 0,028828; 0,02254 -1,0704 7,37706 -0,2429
Mecoi 16,2134 573,081 392,43 3,06281 27,5423 -0,1315
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QoTo00 dev avattuxBnkav povréAa TpoRAewng ARIMA g@doov dev TTAnpouvTay n
oTacIuOTNTA Kal 0 £AeyX0G AcukoU BopuPou, KaBwg evOEXONEVWG VA aTToTEAOUCE
TUX@i0 yEYovog Adyw Tou HIKPOU apiBuou TTapaTtnprjocwy.

5.5 AvdAuon Xpovooeipwyv yia Tnv MetaBoAr KukAogopiag oTo
NekavoTTédIo

AkoAoUBwg, TTapaTiBevral Ta aTmmoTEAEOMATA TTOU TTpoéKuyav amd Tnv avdaAuon
TEOOAPWY XPOVOOEIPWY TTOU AQOPOUV OTIG UETAROAEG TNG KUKAOQOPIAG 0dnywv Kal
TeCWV TTOU TTapatnpEndnkav oto Aekavotrédio ABnvwv (oToixeia dIadIKTUAKAG
epapuoynsg Apple) 1o xpoviké didotnua amo 15 louviou éwg 30 OkTwRpiou 2020,
AauBdvovrag uttéwn (f 6x1) Tov uriva AldyouaTo.

5.5.1 AtmoouvBeon Xpovooeipdg

Ta Tpia xapakTnpIoTIKG (TAON, ETTOXIKOTNTA KAl TUXAIOTNTA) YIA TIG XPOVOOEIPES TWV
eceTaCOpevwy  peTaBAnTwy  TTapoucidfovrial ota akOAouba diaypdupaTa yia TO
NekavoTrédio TG ABRvag yia TNV HETABOAN TG KUKAO®OpIag TOOO Twv 0dnywv 000 Kal
TWV TTECWV.

Decomposition of multiplicative time series

0 @ M 130

IS N S U A |

observed

trend
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5. EQapuoyn pebodoloyiag — ATroTeAéouaTa

Decomposition of multiplicative time series
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Decomposition of multiplicative time series
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5. EQapuoyn pebodoloyiag — ATroTeAéouaTa

Decomposition of multiplicative time series
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Aigypappa 5. 20: AtroouvBean MeCwv 010 AgkavoTTEDIO XWPIG TO KAAOKaIipI

e [lapaTtnpwvTtag TI¢ TACEIS OTa diaypdupaTa, Aaupavovtag utrTdwn To KaAokaipl
(dnAadn Tov pAva AlyouoTo), eival EUQavAg n TITWTIKA Taon 1600 yia TNV
KUKAOQOpia Twv 0dnNywv Tou AeKkavoTTediou 000 Kal TWV TTECWYV KATA TOV UAVa
AuyouaTo. H KukAo@opia Twv odnywv 1600 TTpIV 000 Kal META OTTO AuTOV TOV
MAva éxel oTabepn uwnAn Téon, eV TWV TTECWV TTPIV TO KOAOKAIPI €XEI QUENTIKN
TAGON Kal JETA aTTd auTd oTaBePd UWNAR.

o 310 Slaypduuarta TTou dev AauBaveTal uttown o pivag AUyouoTog eVTIOTTICETaI
O1a@opeTIK) Tdon T000 OTNV KUKAOQOpia Twv TTE(WV 0G0 Kal OTWV 0dnywv.
ApxIkd, otoug 1TeoUg TTapouaiadeTal oTabepry augnTikr TAon evw apyoTepa
OTIG apxéG Tou ZemTeuPpiou diakpiveTal oTtaBepdTnTa. H KukAogopia Twv
odnywv Xapaktnpifetal yevikd ammd otabepry Tdon, €xovrag PERaia Kal TNV
MEYIOTOTTOINON TNG KOTA TIG APXES ZETTTEMPRPIOU.

o  OTtav avagépovtal ol 0dnyoi evvoeital N JETABOAN TNG KUKAOQOPIAg Twv 0dnywyv
KAB¢ TUTTOU OXAMOTOG KAl AvTIOTOIXA YIa TOUG TTECOUG EVVOEITAI N HETABOAA TNG
KUKAOQoOpIiag Twv TTefWv O¢ oxéon MPE pia opiopévn TePiodo avapopdg
(eBOOPAGdQ TTPIV TNV APCN TTEPIOPICHWY KUKAOPOPIAG).

5.5.2 Ztaouétnta

O1mwg meplypa@nke otnv peBodoAoyia TTPONYoUNEVWG, €TTOPEVO PBriNa atroTeAEl O
éAeyxog yla oTaoiydtTnTa TnG £€€TAlOMEVNG XpPOovooelpds. MNa autd Tov OKOTTo
mpayudaToTroicital o éAeyxog ADF (Augmented Dickey-Fuller) yia Tnv mpwTn diag@opd
(Y-Yr1) aAA& kai yia Tnv deuTtepn dlagopd yia K&troleg PeTaBAntég uttd e¢étaon. H
TPWTN SlI0POoPd XPENOILOTTOINBNKE O& OAEG TIG APXIKEG XPOVOOEIPEG EQpOTOV dev ATAV
oTtaoipes. ‘Evag Tétoi0¢ petaoyxnuaTioudg Bondnoe emmiong otn oTaBepoTtroinon Tou
MEOOU OPOU TNG XPOVOOEIPAG aPAIPWVTAS TIGC GAAAYEG OTO TTEPACHA TOU XPOVoU, Kal
ETTOPEVWG ECOAEIPOVTAG 1] PEIWVOVTAG TNV TACT KAl TNV ETTOXIKOTATA.
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5. EQapuoyn pebodoloyiag — ATroTeAéouaTa

Aekovomedio ABnvwv
Xwpig 10 Kahokaip! Me 1o Kahokaipl
METGB)\I‘]TF’] Teststatistics | Lag order | p-value |[Teststatistics| Lagorder | p-value
Obényol -0,6841 4 0,9678 -1,3888 4 0,8298
Melol 0,36947 4 0,99 -1,0109 4 0,9326
Mivakag 5. 9: 'EAeyxog Augmented Dickey-Fuller (x)
Aekovomedio ABnvwv
Xwpi¢ To Kahokaipl Me to Kahokaipl
METGB}\I‘]U'] Teststatistics | Lag order | p-value |[Teststatistics| Lagorder | p-value
Diff(O&nyot) -4,9718 4 -2,7286 4 0,2749
Diff(MeZol) 5,168 4 -4,0408 4 [o01017 |

Mivakag 5. 10: ‘EAeyxog Augmented Dickey-Fuller yia Tnv 1n diagopd (Dx)

Aekavomedio ABnvwv

Xwpi¢ To Kahokaipl Me 1o Kahokaipl
METGB?\I‘]TI‘] Teststatistics | Lag order | p-value |[Teststatistics| Lagorder | p-value
DDiff(Odnyol) - - - -10,471 4
DDiff(Melol) - - - - - -
Mivakag 5. 11: 'EAeyxog Augmented Dickey-Fuller yia Tnv 2n diagopd (DDXx)

Aekavomedio ABnvwv

Xwpig 10 Kahokaip! Me 1o Kaokaipi
MetaBAntn X2 df p-value X2 df p-value
Obényol 41,121 10 66,328 10
Metol 56,809 10 70,013 10

Mivakag 5. 12: 'EAeyxog Box-Ljung yia Tnv 1n, 2n diagopd avrioToixa

O1rwg TTapatnpeital atrd Toug TTaPATTAVW TTIVOKES Kal OEBOPEVOU OTI Jia XpovooeElipd
Bewpeital otdoiun otav IkavoTrolgital o €Aeyxog ADF (p-value<0,05) kai o éAeyxog
Agukou BopuBou Box-Ljung (p-value<0,05) og etriredo onuavTikoTNTag 5% :

H kKukAogopia Tewv AapdavovTag utroyn T0 KAAOKaipl KaBWG Kal Twv
odNywv Kal Twv TTeCwV un TrepIAauBAavovTag 1o KAAOKaipl XPEIAOTNKE
Mia Sla@opd yia va yivouv OTACIPEG XPOVOOEIPEG.

AvTiBeTa n  KukAogopia Twv odnywv oTo Aekavotrédio ABnvwv
BewpwVTag XPOVIKA Kal Tov AUyouoTo (=KAAOKaipl) atraitTnoe va yivouv
OUO JIaPOPEG WOTE VA PTTOPECOUV VA PETATPOATIOUV O€ OTACIMES
XPOVOOEIPEG.

O €Aeyxog Tou AeukoU BopuPou emmiTuyxdaveTal Kai oTIG U0 PETABANTEG
Kal yia TIG OUO XPOVIKEG TTEPIOdOUG (AapBdavovTag A OxI To KaAokaipi),
a@ou ol TIuEG oTa p-value gival aiodnTd piIkpoTEPES ammd 0,05 tTou éxel
opIoTEl WG avwTaTo 6pIO0.
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5. EQapuoyn pebodoloyiag — ATroTeAéouaTa

5.5.3 AUTOCUGXETION KOl EPIKI) QUTOOUOXETION

O UTTOAOYIOUOG TWV OUVTEAECTWV OUTOOUOXETIONG, VIO OIAPOPEG XPOVIKEG
uotepnoeig (lags) piag xpovooeipdg, Bondda oTn ammoTiunon JIag XPOVvooEIpag we TTPOG
TNV TUXQIOTATG Kal TNV oTacipotnTa. Mepairépw, o Babdtepn avdAuon, PHECW Twv
OUVOPTACEWY QUTOOUOXETIONG KAl PEPIKAG QUTOCUCXETIONG €TTIAEyovTal o1 dI&@opol
TTAPAUETPOI HOVTEAWV.

Mapakdtw TTapoucidfovTal AoITTov Ta diaypduuaTa TNG ouvapTnong AUTOCUCXETIONG
(ACF) ka1 pepikng autoouoxétiong (PACF) Twy petaBAntwy utrd e€€taon. To yeyovog
0TI n ouvaptnon ACF TTéQTel OXETIKA ypriyopa OTO UNdEV ATTOTEAE 10XUPN EVOEIgN
o1acIuéTNTaG. 270 ACF 01 UTTOBEIKVUOUEVEG OPICOVTIEG, DIAKEKOUMEVEG UTTAE YPAPUEG
OeixvouV Ta ETTITTEdQ OTA OTTOIO N AUTOCUCXETION €ival ONUAVTIKN.

AekavoTrédio pe To KaAokaipi
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Aigypappa 5. 21: ACF Odnywv Aidypapua 5.22: PACF Odnywv
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Aldypappa 5. 23: ACF Medwv Aldypaupa 5.24: PACF Medwv
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AekavoTtrédio Xwpig To KaAokaipi
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Aldypappua 5.27: ACF Melwv Algypaupa 5.28: PACF lMeCwv

210 ACF kai oto PACF o1 uTToBEIKVUOUEVEG OPICOVTIEG, DIOKEKOUUEVES UTTAE YPAPUEG
Ogixvouv Ta eTTITTEdN OTA OTTOIA N AUTOCUCOXETION (MEPIKA 1 OX1) Eival TNUAVTIKA.

Edv ta dedopéva mrpoépxovtal amd oTdoiun diadikaoia, 1o ypaenua 1ng ACF tTpétTel
va @Bivel eKBeTIKA aTo undév. Z1a diaypduuata Twv ACF aivetal 611 n ACF akoAouBei
@Bivouoa ekBeTIK TTopEia Kal WG €K TOUTOU N XPOVOOEIPA €XEl QaiveTal va gival
oTaoiun. To idlo 1oxvel kai Ta diaypdupata NG ouvaptnong PACF. AMwoTte n
otaciuétnTa empBeBaioverar kai amd Tov éAeyxo Augmented Dickey-Fuller 1Tou
@aiveral oToug Trivakeg 5.10-5.11.

H ouvaptnon autoouoyxétiong ACF kaBopilel Tnv Ty tou q (MA), dnAadr Tou
KIVOUUEVOU PEOOU TOU POVTEAOU, EVW N ouvapTnon MEPIKNG autoouoxétiong PACF
kKaBopilelr Tnv TiuR Tou p (AR), dnAadny TNV QUTOTTOAIVOPOUNCN TOU HOVTEAOU.
AlamoTwvetal 611 ge Bdon Ta TTapamavw dlaypduuata ACF apketoi 6pol TTéE@Touv
€KTOG Opiwv Kal £TC1 a@rvouv aKOa TTI0 Aiyoug 0pouGg eviOg TwV opiwv Pe 5% etTiTredo
onpavTikéTNTaG. AvtioToixa yia Ta diaypduuata PACF dig¢dyetal 1o idlo cuptrépacua
peE Ta diaypduuata ACF .

Tuxaia xpovooeipd Bewpeital n xpovooeipd otnv otroia KABe TTapatipnon Eivai
ave¢dptnTn atd otroladnTToTe AAAN TTapaTthpnon. Z& dia Tuxaia xpovooeipd 10 95%
TWV CUVTEAEOTWYV QUTOCUCXETIONG BpiokovTal aTo SIACTNUA TTOU 0OpifeTal ATTO TIG TIMEG
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5. EQapuoyn pebodoloyiag — ATroTeAéouaTa

+1.96/\n 6Tou n eival 0 aPIBUES Twv TIAPATNEACEWY. EAV 0l OUVTEAEOTEC
QUTOCUOXETIONG PBPIoKOVTAl €KTOG TWV TTAPATTAVW Opiwv TOTE UTTAPXElI OUCXETION
avAaueoa oTIG TTapaTnPACEIS Kal dpa n xpovooelpd dev gival Tuxaia. Oocov agopd
OTOCINOTNTA, VIO Mia pn OTACINN XPOVOOEIpd, OI GUVTEAEOTEG QUTOCUCXETIONG Eival
O1dpopol Tou PNOEVOG YIa APKETEG ETTAVAANYEIG ATTO TIG TTPWTEG XPOVIKEG UCTEPNTEIG
Kal apyd, TTpooeyyifouv TO UNdEv.

2Tnv TTapouca avaAucon SIOTTIOTWVETAI OVIWG OTI N TTAEIOWPN®Ia TWV OUVTEAECTWV
QUTOCUGCXETIONG PPIOKETAI VTOG TWV OPiWV TTOU OUVBETOUV O PTTAE DIAKEKOMMEVES
OpPICOVTIEG YPAPMES ME QTTOTEAECHA VA PNV TTAPOUCIAdeTal auToouaXETiIon. AuTtd O¢
ouvemdyetal BEBaia kal TNV PN UTTapgn oToIXEiwy TTOU TEPVOUV TNV UTTAE OIOKEKOMUEVN.
QoT1600, OTIWG TTIPOAVOPEPBNKE, O XPOVOOEIPEG UTTO  €&ETOON  QAiveETAl VO
Xapaktnpifovral atré TuxaidTnTa.
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5.5.4 Movtého ARIMA

5. EQapuoyn pebodoloyiag — ATroTeAéouaTa

O akoAoubog Trivakag TTapoucidlel Ta TEAIKA utTrowR@ia povtéAa TpoLRAswns ARIMA
yia 10 Aekavotrédio ABnvwyv, ouvodsudueva atrd TOUG AVTIOTOIXOUG OTATIOTIKOUG
eAéyxoug. Emmiong, eAéyxetal n akpifeia Tou poviéAou TTPOLRAEWNnS pEOW TwV
o@aApaTwy MSE, RMSE, MAE 61TTWw¢ opioTnkav 010 Ke@AAaio 3.

Candidate Model |Estimate |Std. Error (zvalue  [Pr(>[z) |AIC BIC
Xwpig T0 Kaokaip!
art -0,51998( 0,10594( -4,9084| 9,18E-07
ar2 -0,29171| 0,12149( -2,4011| 0,016346
Obényot |ar3 -0,50213| 0,11926| -4,2102| 2,55E-05|507,243|521,383
ard -0,28951| 0,12829( -2,2567| 0,024029
ard 0,3684( 0,1261 2,9214( 0,003485
art -0,49322( 0,10698( -4,6104| 4,02E-06
ar2 -0,24927| 0,11747 -2,122| 0,033838
Melol |ard -0,33855( 0,12479| -2,7128| 0,006671( 582,2 | 596,34
ard -0,31234( 0,13254( -2,3565| 0,018447
ard 0,34823| 0,12796| 2,7214| 0,006501
Me 10 Kahokaipi
arf -1,2768|0,09787| -13,046|2.2e-16
ar2 -1,1475 0,135|-8,5002|2.2e-16
Obényot |ar3 -1,2013|0,12596| -9,5377(2.2e-16 647,8 (663,309
ard -1,0976|0,12846| -8,5438(2.2e-16
ard -0,3233|0,11375| -2,8424|0.004477
art -0,38654( 0,090314( -4,2799(0.0000186
ar2 -0,16205| 0,098747 -1,641| 0,10079
Mefoli |ar3 -0,17873| 0,105808| -1,6892| 0,09118|721,824|737,394
ard -0,17699| 0,109543( -1,6157| 0,10616
arb 0,478456( 0,106715|  4,4835(0.0000073
Mivakag 5. 13: MovTtého ARIMA yia Tnv KukAogopia o1o AekavoTTédio ABnvwv
| Me 10 Kahokaip! | Xwpic 1o Kahokaip!
la o train deiypa (15/6/2020-22/7/2020)
MetaBAnts |ME RMSE ([MAE |MPE [MAPE |ACF1 |ME RMSE [MAE MPE |MAPE |ACF1
Odnyoi -0,112| 5,9879| 4,24| -0,02|4,159( 0,0006| 0,0098|5,63982(3,9626| -0,22|3,5808| -0,06
MNedoi 0,689| 8,5648( 6,545( 0,324|4,628| -0,055( 1,30537(9,15041| 6,7681| 0,743|4,6552| -0,05
Mo to teot (Y1-Y2) (23/7/2020 - 31/7/2020)
Odnyoi 14,13| 14,847| 14,13 12,6 12,6 0,0892| 8,96386(10,3955( 8,9639| 7,998|7,9976( -0,06
Medoi -0,402(7,9718| 6,407 -0,3|4,539(-0,093| -4,8121| 8,8552|7,1648| -3,34|5,0705| 0,103

Mivakag 5. 14: Metprioeig atrédoong yia Ta govréAa TTpoBAewng ARIMA Tng KukAo@opiag 0T1o AekavoTTEDIO
NG ABrvag
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5. EQapuoyn pebodoloyiag — ATroTeAéouaTa

ZUppwva ue Tov Tivaka 5.13 6Aa Ta povtéAa TTPORAeWNnG @aiveTal va gival OTATIOTIKA
onpavtikd pe eaipeon Ta povréAa TTPORAswnG ar2, ar3, ard TG KUKAOQOpPIag Twv
TTeCWV YIa TO OTToI0 €Xouv An@Bei uTTown Ta dedopéva TTOU KATAypAPnKav Katd Tov
pva AuyouaoTo (Pr(>|z[)<0,05). Zuu@wva ue Tov TTivaka 5.14 kai Aapdavovtag uttoywn
Tov éAeyxo MAPE vyia Tov Ociypa ehéyxou (23/7-31/7), n ueyaAuTepn akpifeia
TTPORAEWNS TTapaTNEEITAl KUPIWG 0TV KUKAO®OpIa 0dnywv Xwpeic Tnv 1Tepiodo Tou
KaAokaipiou. AapBdvovrag utrown Kail Ta SIayPAPPATA TWY CUVOPTACEWY OUXETIONG
KAl QUTOCUXETIONG TTOU TTPOEKUYAV ATTO TIG AVAAUOEIG TwV £V Adyw XPOovooEIpwy, Td
KOAUTEPO HOVTEAD TTPOBAEWNG TTPOEKUWAV WECW TOU TTAKETOU TTIPOPRAEWNS OTNV
yAWooa TTpoypappaTiopou R, 6TTwe TTepiypd@eTal oTov akdAoubo Trivaka.

MetaBAntn ‘ ARIMA povtélo
Xwpig to KaAokaipt

Diff(o&nyol) (5,1,0)

Diff(relot) (5,1,0)

Mivakag 5. 15: MovtéAa MpoRAswng ARIMA yia Tnv KUKAo@opia 0TO AEKAVOTTEDIO

5.6 YTmroAgiypara

Mpokeiyévou va eTTIKupwOoUV Ta etmIAeyoueva povTéAa ARIMA, eAéyxBnkav €TTiong Ta
UTTOAEIP AT TOUG, OTTWG ATTEIKOVICETAI OTA akOAoUBa diaypdupaTa.

Residuals from ARIMA(5,1,0)
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Aigypappa 5.29: YrroAermmopeva Kukhogopiag Odnywv oto AekavoTtrédio Tng ABrAvag (Xwpig To Kahokaip)
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5. EQapuoyn pebodoloyiag — ATroTeAéouaTa

Residuals from ARIMA(S,1,0)
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Aidypappa 5.30: YtroAeimmopeva kukhogpopiag Medwyv ato Aekavotrédio Tng ABrivag (Xwpig To KaAokaipr)

20hpwva pe T TTapatrdvw  dlaypAuhaTa T UTTOAEippaTa  @aivetar va  eival
OIAOKOPTTIoONEVA  Tuxaia Kal Oev UTTApXouv evoeitelc OTI o 0pol GOAAUATOG
OUOXETICOVTOI PETALU TOUG. KaTd CUVETTEIQ, TA UTTOAEIUPATA 1] TO OQAAPATA PTTOPOUV
va BewpnBolv wg avegdpTnTa Kal TAUTOONKO KATAVEUNUEVEG aKOAOUBIeC e oTaBepn
dlakupavon Kal undevikd péoo Opo. ETmouévwg, Ta avamTuyuéva poviéda ARIMA
@aiveral va gival KaAd TTpogappocpéva Kal ETAEXONKav va Xpnaoihotroinbouv yia Tnv
TTPORAEYn.

5.7 MpoBAEweic KukAhopopiag oTo AekavoTTEDIO

Mapakdtw TTapoucidlovTal ol TTPOPRAEWEIC TTOU  TTpayuartotroifénkav  yia  Tnv
KukAogopia oto Aekavotrédio Tng ABrvag Aaupdavoviag utrdéyn Kal pun Tov JARva
AuyouoTto. ETriong, Trpokeigévou va TTPOKUWEl i OUVOAIKY €IKOva TnG dIagopdas
METOEU Twv TTPORAETTOMEVWV KAl TWV TTAPATNEOUMEVWYV TIMWY, UTTOAOYIiGONkKav Ta
o@aAuata MAPE, RMSE, ACF1 kaBwg Kal To EAAXIOTO, JEYIOTO KAl O HEGOG OPOG TWV
0U0 peTABANTWYV (KukAogopia odnywv Kal TeCwyv) OTTWG TTapoucidfovTal OToug
TTapakaTw Trivakeg. O1 TpoBAEwelg TTpaydaToTToInenkav amd 3/8/2020 (Bewpwvtag
Kal Tov AUyouoTo dnAadr], evw yia TNV availuon Xwpig Tov AlyoucoTo atré 1/9/2020)
(yaAddio 1TAaiolo) €wg kar 30/10/2020 evw wg XpoviKO dIAoTNUA yia Tov EAEyX0 TNG
akpifeiag Tou poviéAou TTPOPRAewnS emmAéxBnKke TO didoTnua 23/7/2020 (wg Kal
31/7/2020 (kiTpivo TTAqicl0).
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5. Epapuoyn pebodoloyiag — AttoteAéopata

AekavoTrédio pe To KaAokaipi

Forecast
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Aidypappa 5.31: Naparnpoupevn kai MNpoBAemtopevn KukAogopia Odnywv oT1o AekavoTtrédio ABnvwv (ue

10 KaAokaipr)

Alagopd MapatnpRoewv-MpoBAéywewv Odnywv
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Aigypaupa 5.32: Alagopd Mapatnprioewv-MNMpoAéwewyv KukAopopiag Odnywv
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Forecast
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Aigypappa 5.33: Mapartnpoupevn kai MpoBAeréuevn Kukhogopia Medwv oTto Aekavotreédio ABnvwyv (e
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Aigypaupa 5.34: Alagopd Mapatnprioewv-MNMpoAéwewyv kKukAogopiag Medwv
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5. EQapuoyn pebodoloyiag — ATroTeAéouaTa

> pahJa yia pEMovTIA TpoBAeyn (3/8/2020-30/10/2020)

MeraBAnréc |[MAPE  |RMSE  |ACF1  |MIN DIFF (13/3 & 14/8) [MAX DIFF (23110 & 23/10) |AVERAGE
0dnyoi 40,10/ 50,70 0,95 -23,70 81,12 37,36
Medoi 12,78 22,22 0,77 -34,15 43,99 9,99

Mivakag 5. 16: ‘EAeyxol ZQAAUATWY yia TNV JEAAOVTIKN TTPOBAEWN WE TO KAAOKAIpI

To o@dApa MAPE yia tnv TTpoBAswn TG PETABOANG Twv odnywv eivalr aiodbntd
MEYAAUTEPO aTTO EKEIVO TNG METARBOANG TwV TTECWV PE dlagopd 27,32%. OUTwG 1 GAAWG
TO €V AOYW CUNPTTEPAC A TTPOKUTTITEI Kal atrd To Aldypapua 5.31, agou oTnv TTEPITITWON
TNG KUKAOQOpPIag Twv odnywv n dlagopd Twy TTAPATNPOUHMEVWY HE TIG TIPOBAETTOMEVEG

TINEG gival ailoOnT.

AekavoTrédio xwpig To KaAokaipl
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Aidypappua 5.35: Mapatnpoupevn kai MNpoBAetropevn KukAogopia Odnywyv oto Aekavotrédio ABnvwv

(xwpig To Kahokaipi)
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5. EQapuoyn pebodoloyiag — ATroTeAéouaTa

Aragopd Maparnpnoswv-NMpoBAéyewyv Odnywv

Aigypappa 5.36: Alagpopd Mapatnpriocwv-MNMpoBAtwewv kukAopopiag Odnywv (xwpig To Kahokaipr)
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Aldypappa 5.37: MNaparnpoupuevn kai MpoRAemréuevn kukhoopia MeCwv oTo Aekavotrédio ABNVwY (Xwpig
10 KaAokaipr)
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5. EQapuoyn pebodoloyiag — ATroTeAéouaTa

Alagpopd MapatnpRoewv-MpoBAéywewyv Melwv
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Aldypappa 5.38: Alagopd Mapatnprioewv-INpoAéwewv kukAogopiag Melwv (xwpig To KaAokaipr)
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QAN yia peMovrikr pdBAewn (1/9/2020-30/10/2020)

MerapAntés [MAPE  |[RMSE ACF1 MIN DIFF (28/10 & 28/10) (MAX DIFF (8/9 & 23/10) |AVERAGE

Odnyoi 12,45 15,86 0,40 -24,20 25,78 12,94

Medoi 2187 32,95 0,32 -31,94 38,34 14,45

Mivakag 5. 17: ‘EAeyxol ZQAAPATWY yia TNV JEAAOVTIKY TTPORAEWN XWPIG TO KAAOKAipI

21NV TTEPITTITWOT TToU Oev AAPONKE OTIG NETPHOEIG 0 AUYOUOTOG BIATTIOTWVOVTAI AKOPO
MIKpOTEPQ O@AAPaTa oTnV TTPORAEWn 1600 TNG PETAROAAG Twv 0dnywv 600 Kal O€
ekeivn Twv TTECWV PE ATTOTEAECPO OI TTPOPRAEWEIS va BpioKovTal TTIO KOVTA ME TIG
TTAPATNPNOEIG. ZUYKEKPIPEVA, ATTO TOV TTAPATIAVW TTIVAKO TTPOKUTITEI OTI N TTPOBAEWN
TNG KUKAOQOPIaG Twv 0dnNywvV atTokAivel o€ PIKPOTEPO BaBud atrd TIG TTAPATNPOUPEVES
TINEG O0€ OX€Oon ME TNV KUKAOopia Twv TTeCWV. AKOAOUBwWG TTapouacidlovTal ol TINEG
TPORAEYNS TNG KuKAoopiag Twv treCwv (Eikova 5.5) kai odnywv (Eikéva 5.4) oTo
NAekavotrédlo Tng ABAvag Omwg TTpoékuwav amd T poviéAa ARIMA - TTou
avarmTuxenkav. Z1nv deutepn otAn (Point Forecast) @aivovtal o1 TTpoBAEWEIS TNG
KUKAO@Opia TTeCWOvV Kal 0dNywv avTioTolXa TTou Trpayuatotroinénkav amd 23 louAiou
€wg ka1 30 OkTwppiou Tou 2020. ZTIg eTTOUEVES OTHAEG TTAPOUCIAlovTal Ol TIPORAEWEIG
o€ diaoTApara gutmoToouvng 80% kal 95%.
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Eikéva 5. 4: MpoBAéweig KukAogopiag Odnywv a1o Aekavotrédio ABnvwyv un Aapdavovtag To KaAokaipl

uTToWwn
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Eikéva 5. 5: TNpoBAéweig Kukhogpopiag Medwv oTo Aekavotrédio ABnvwv pn AapBdvovtag 1o KaAokaipl

uTToYn
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6. ZuptrepdopaTa
6. ZupTrEpACHATO

6.1 Zuvoyn ATTOTEAEOUATWYV

2T0X0G TnG TTapoucag AIMMAWPATIKAG Epyaciag eival n av@Auon Xpovooesipwv
KUKAo@opiag oxnudtwyv Kal me{wv otnv ABRva, katd Tn OOKIPOOTIKN TTEPiodo
Aerroupyiag Tou Meydhou lMepimmdtou NG ABAvag (louviog - OkTwppiog 2020). Mo
OUYKEKPIYEVA, n TTapouca AmmAwpatiky Epyacia éxel dUo emmpépous oTdXOUG.
Karapxdg, emdIwKeTal va agloAoynBei n eTTidpacn oTnv KUKAOQOPIa TNG DOKIJAOTIKAG
Aeiroupyiag Tou MeydAou Mepimmdtou TG ABRvag. AsUTEPO ETTINEPOUG OTOXO ATTOTEAEI
n afloAdynon g €&ENIEN TNG KukAoopiag oTo Aekavotrédio Tng ABrivag tnv idia
TEPIOdO, N OTTOI0 GUUTTITITEI JE TO SIACTNHA AVAUETT OTIG OUO TTEPIODOUG TTEPIOPITUWV
TNG KUKAOQOPIag Katd Tnv Travonuia.

MNa Tov okotrd auTod, aglotrolouvTal dUo Baoelg dedopévwyv TToU atToTEAOUVTAI ATrd
KUKAo@oplakd dedopéva TTou Kataypdenkav otnv ABrva tnv egeTalouevn XPOVIKA
mepiodo. H mpwTtn Paon dedopévwy agopd oTn ouvBeon TNG KukAogopiag o€
emMPBaTIKA IX, TO&i, JOTOOUKAETEG KAl OTOV QOPTO TTECWV O€ €TTIAEYPEVOUSG 0BIKOUG
dagoveg OTO KEVTPO TNG ABRvag TTou OUAAEXBNKav péow peTprioewv Tou EMI. H
0eUTepn Paon dedopévwy TTou aglotroinke, a@opd oTnv €EAIEN TNG KUKAOPOpPIOG
meCwv Kal odnywv oTo AekavoTrédio TG ABAvag atrd Tn OXETIKA e@apuoyn TnS Apple.

Kartapyxriv, TTpayuatoTroinbnke TTEQIYPAPIKT) OTATIOTIK avAaAucn TTou odhAynoe o€
evOIAQEPOVTA ATTOTEAECUATA KAl YIA TOUG BUO £TTIHEPOUG 0TOXOUG (MeydAog lMNepitraTog
kKal Aekavotrédlo ABrvag). ZTn ouvéxela, HECw TNG avdAuong XPOVOOEIPWV
avaTTuxdnkav oTaTiIoTIKA povtéAa TTpoRAswng KukAogopiag (ARIMA), ue xpron
yAwooag TTpoypappaTiopou R, Ta otroia atmmodeixfnkav oTaTioTIKG onuavTiké pévo yia
TNV KUKAOQOpIa oxnNuaTwy Kai Tedwv oTo /AgkavoTtédio TNG ABAvag. ZTov Tivaka Kal
ota Olaypduuata TTou  akoAouBouv Trapoucidlovral Ta poviéAa ARIMA  T1ToU
avaTTuxeinkav Kal ol TTOPATNPOUNEVEG Kal TTPOPRAETTOMEVEG TIUEG METABOAAG TNG
KukAogopia tedwv Kal odnywv oTo Aekavotrédio TnG ABRvag (Xwpig va €xouv
xpnoigotroinBei Ta dedopéva Tou AuyoUuoToU WG W AVTITTIPOCWTTEUTIKA).

|Candidate Model [Estimate [Std. Error [zvalue  [Pr(>l2) |AIC [BIC
Xwpig 10 KaAokaipi
arl -0,51998 0,10594 -4,9084| 9,18E-07
ar2 -0,29171 0,12149 -2,4011| 0,016346
Oényol ar3 -0,50213 0,11926 -4,2102| 2,55E-05(507,243|521,383
ar4 -0,28951 0,12829 -2,2567| 0,024029
arb 0,3684 0,1261 2,9214( 0,003485
arl -0,49322 0,10698 -4,6104| 4,02E-06
ar2 -0,24927( 0,11747 -2,122| 0,033838
MNelol ar3 -0,33855 0,12479 -2,7128| 0,006671| 582,2 596, 34
ar4 -0,31234| 0,13254 -2,3565| 0,018447
arb 0,34823 0,12796 2,7214| 0,006501

Mivakag 6.2: ZuyKEVTPWTIKOG TTiVAKAG aTTOOEKTWY POVTEAWV ARIMA
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6. ZuptrepdopaTa

6.2 ZuutrepAouaTa

Katd ta didgopa o1addia eKTTOVNONG TNG TTapoucag AITAWMATIKAG Epyadiag Trpoékuye
Mia o€Ipd CUPTTEPACUATWY TTOU CUVOEETAI AUECO PE TOUG APXIKOUG OTOXOUG Kal Ta
EPWTAPATE TNG. Ta YEVIKA CUUTTEPACHATA CUVOWICOVTAl WG £ENG:

6.2.1. AvaAuon ouvBeong TNG KUKAOQOPIaG KATA Tr OKIUACTIKY EQAPUOYT) TOU
MeydaAou MepitrdTou

H avdAuon tng xpRong emiarikwy IX, £deiEe 611 o€ GAoUG Toug UTTO £E€TAON
001koUG d&oveg (MavetTioTnuiou, KEVTPIKOi 0dIKOi AEoveS, 0OIKOI AEOVEG EI00DOU
Kal €6600U), €KTOG ATTO TOUG TTEPIPEPEIAKOUG 0BIKOUG AEOVEG, ONUEILBNKE
Meiwon Tou TToocooToU Xpnong IX Tn delTepn TTEPIOBO SOKIPAOTIKAG ASITOUPYIaG
Tou MeydAou lMepiraTou (4 Awpideg kukhogopiag otnv MavemmoTtnuiou puetd 10
TEAOG louAiou 2020) oe oxéon Me Tnv TTPWTN TEPIOGO (3 KUKAOQPOPIAKES
AwpIdeC). ZnUavTIKOTEPN HEiwon OTO TTOCOOTO XpProng Twv IX TTapatnpernénke
otnv MavemoTtnuiou (-7%), TTOU ATAV Kal 0 08IKOG AOVAG TTOU ETTNPEACTNKE
aueca atmdé TNV aAAayr) KUKAO@opIakwy Awpidwv. Evdexouévwg KATI TETOIO
Tapartnpeital €1TeId o1 0dnyoi emPBaTIKWwy X TTPOCAPPOCTNKAV OTIG VEEG
KUKAOQOPIOKEG oUVOAKES TNG lMavetTioTnuiou, Pe ATTOTEAECOUA TO  TTOCOCTO
OUMUETOXNG TOUG OTNV KUKAOQOPIa VO PEIWBNKE.

Ooov agopd ota Tagi TTaparneribnke augnon TnNG XProng TOug OTOUG
TEPIOTOTEPOUC UTTO €€ETOON ODIKOUG AEOVEG EKTOG aTTO TOUG 0BIKOUG GEOVEG
€10000U Kal TOUG TTEPIPEPEIOKOUC, OTOUG OTTOIoUG OV ONUEIBNKE KATTOIO
agidAoyn PETABOAN pe TNV augnon g diaToung TNG 0dou atnv MavemoTnuiou.
YynAdtepn mmoooaoTiaia avénon (+9%) otn xprion Tagi, onueiwbnke otnv 006
MavetmoTnuiou TTou €QaPUOCTNKE N KUKAoQopIakn eTTéuRacn. Evdexopévwg,
KATI TETOI0 va auTioAoyeiTal atrd Tnv avTioToixn Jeiwon NG Xprong IX Kupiwg
oTtnv MNavemoTnuiou Kal 6Toug KEVTPIKOUG 08IKoUG AEoveg UTTO €€Taon.

Ooov agopd OTIG MOTOOUKAETEG onuElWBNKav PIKPES HETABOAEG UoTepa ATTO
TN dnuIoupyia TNG eMTTAEOV KUKAOQYOPIAKAG Awpidag oTnv MNavetmoTnuiou 1600
oTtnv idia TNV 0866 600 Kal 0TOUG UTTOAOITTOUG 08IKOUG AgOVEG UTTO £6ETACN EVW
OTOUG 00IKOUG agoveg €100dou  dev  TTaAPATNPENONKE Kapia  PETAROAN.
2upTTEpaouaTiké, n avénon NG diatoung TG odolu otnv [lavemoTnuiou,
QAIVETAI VO PNV ETTNPEACE CNPAVTIKA TNV KUKAOQOPIQ TWV HOTOOUKAETWV.

TéNOG, yia TOV QOPTO Twv TECWV TTAPATNPNONKE ONUAVTIKY augnon oTnv
MavemmoTtnuiou aAAd Kal 0TOUG £yyUg KEVTPIKOUG 08IKOUG AEoveg UTTO £€€TaON,
ME TT0000TO aUgnong Katd HEo 6po 54% kai 27%, avtioToixa. Evoexouévwg,
QuUTA N auénon va o@eileTal OTIG KOAUTEPEG KAIPIKEG CUVONKEG, TTOU ETTIKPATOUV
TOUG MNveG ZemTéUPpIo Kal OKTWRPIO ouykpITIKG pe Tov lolvio kai loUAio.
QoT1600, KUPIWG 0TOUg 08IKOUG AEOVES £10000U Kal €600V ONUEIWONKE PEiwON
Twv TTECWV, eVOEXOMEVWG AOYw TnG augnong Tou apiBuou Twv IX amd tnv
emTALOV Awpida KukAogopiag atnv MNMavetmioTnuiou.

62



6. ZuptrepdopaTa

Emonuaiveral 611, oxedov Kapia xpovooeipd e dedouéva Tng ouvBeong TNG
KuKAo@opiag, &ev KOAUTITEI TIG OTTaITACEIS (T1.X. OTACINOTNTA, TUXAIOTNTA,
AeUKOG B6puUBOG) yia TNV avattugn PovTéAou TTPORAEWNS TG KUKAOQOpPIag
AOyw T1ng emipporng tTou MeydAou Mepimrdrou. H povn xpovooelipd TToU
QPAIVOUEVIKA IKaVOTTOIEl OAES TIC ATTAITACEIS €ival N XPOvoOoElpd TNG METABANTAS
TTOU avTITTPOCWTTEUEl TNV XPHon Tagi 0Toug KEVTPIKOUG 0dIKOUG AEOVEG UTTO
€&€TaON, KATI TTOU iOWG va aTTOTEAET TUXAIO Yeyovos. Evdexouévwg, n aduvayia
avadAuong Twv €v AOyw XPOVOOEIpWVY Kal TEAIKWG avAaATITUENG MOVTEAWV
TTPOBAEWNG va OPEIAETAI OTOV APKETA PIKPO apiBud TTapaTnpAcEwy TTou ATav
d1aBéaipog TTpoG availuon (MeTproelg 14 efdopddwy). ETTopévig, Ta povTéAa
ARIMA &¢v cival duvaTtov va aglotroinBoulv yia TTPoRAEWEIS OTAV N XpOovooElpd
TTPOG avAAuan aTToTeAEITal aTTd PIKPO apIBPS oToIxEiwy (<15).

6.2.2 MNpoBAewn KukAo@opiag oTo AekavoTtrédio Tng ABrvag

H kukAo@opia Twv odnywv oT1o Aeckavotrédio Tng ABrvag Bpioketal o€
UWNASGTEPO ETTITTEDO CUYKPITIKA WPE TNV TTEPIOOO TTIPIV TNV APOCN TTEPIOPICHWYV
KuKAo@opiag, pe e€aipeon Tov priva AUyouoTo AGyw KAAOKAIPIVWYV OIOKOTTWV
TToU gu@avideTal va gival peiwpévn aiodntd. H kukAo@opia Twv 1Tefwyv oT0
NekavoTrédlo TNG ABrvag sugaviCel avodik Taon PéXp! Kal Ta TéAN louAiou,
OTTOU KOl €KEI EEKIVAEI N AVAREVOUEVN MEIWON TG KUKAOYOPIAG TOUG AOYW TwvV
OIaKOTTWY TOU AuyoUOTOU. ZTIG OpPXEG ZeTTEUPpiou TTapatnpeital TTAéov
oTaBepOoTTOIiNON OTOV APIBPOG TWV TTECWY TToU €ival Aiyo uwnAdTEPOG aTTO TIG
TIMEG TOU louviou Kail Tou louAiou, eVOEXOUEVWES AOYW TwV KAOAUTEPWYV KAIPIKWV
ouvenkwv (AiyoTepn CéoTn).

AvamrTuxbnkav kKatdAAnAa povtéAa TTpOBAEWnG TTOU TnPouv OAeg TIg
mpoltrodéoeig Twv povréAwv ARIMA, (oTtaocipdtnTa, TUXaOTNTA, OTATIOTIKOI
€Aeyxol) yia Tnv KukAo@opia TOoO Twv TeCWV 600 KAl Twv 0dnywv OTo
NekavoTrédio TNG ABrivag oT1o dIAoTANG XWPIS TTEPIOPICOUG, avapeoa oTIg dUO
TTEPIODOUG TTEPIOPICUWV TNG KUKAOPOPIag KATd Tnv TTavdnuia, dnAadr aro 15
louviou €éwg kar 30 OkTwRpiou un cuptepIAapBdavovTag Tov ufiva AUyouoTo
(xwpig To KOAOKaip).

ATT6 To KaAOKaipl Kal META gpgaviCeTal N TTPORAETTONEVN KUKAO@Opia TTeE(wV
va gival o XaunAr) g€ oXE€On UE TNV TTAPATAPOUMEVH. AUTO EVOEXONEVWG VO
ogeiheTal oTto oTl To KaAokaipr (loUviog, loUAIOG) TTapartnpeeital XapnAétepn
KukAo@opia edwv Adyw KAAOKAIpIVWV SIOKOTTWVY Kal UWPNARG Beppokpaaiag
evw 0deloVTOG TTPOG TO PBIVOTTWPO, BEATILUVOVTAI OI KAIPIKEG OUVONKEG ME
atroTéAeapa va dnuioupyoUuvTal KAAUTEPEG CUVONKEG yIa TTEPTTATNA.

ATTO TO KAAOKQipI KOl HETA eP@avieTal n TIPOBAETTOUEVN KUKAO@OpPiIa 0dnywv
o010 AEKaVOTTEDIO VA €ival TTIO XAMNA 0€ oxéon PE TNV TTapaTNPOUNEVN. AuTd
eVOEXOMEVWG VO OPEIAETAI OTNV aPAIOTEPN KUKAOQOpia Twv oxnudTtwy Katé
TOUG KOAOKQIPIVOUG UAVEG TTOU OI TTEPIOTOTEPOI AvBpwTTOI TTapaBepPifouv evw
a1Té TOV ZETTEURPN KAl PETA ETTIOTPEPOUV OTABIAKA OTNV KABnuepIvoTNTA.

O1 diagopol Tutrol apoAudtwy (MSE, RMSE, MAE, MAPE) 010 deiypa eAéyxou
TTOU OPIOTNKE yia TNV agloAdynon Twv PovTéAwv TTPORAEWNG, TTapouadiacav
1I01aiTEPa XOAPNAEG TIMEG, yEYOvOG TIOU aTmroTéAEOE 1oxXupn €vdeitn yia
IKOVOTTOINTIKA OKPiBEIO TTPOCAPHUOYNG TWV ETTIAEYUEVWY HPOVTEAWV OTO
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NekavoTrédio Tng ABrivag un AauBavovtag utrdown 1o kahokaipl. O1 avrioToixol
éAeyxol yia Ta povréAa TTPOBAswng ARIMA TTou €AaBav uttdown Kal Tov
AlyouoTo, £dwoav eAAQPWG XEIPOTEPA OTTOTEAEOUATO KUPIWG YIO TOUG
odnyoug.

o OIBpaxutrp6Beopueg TrpoAiyelg, ONAadH ol TTPoBAEWEIG TTOU £yivav £wg Kal
Ta TEAN ZemTéuPBpn ATav KaTd Kavova akpiBeic. Ooo PeydAwve 0 XPOVIKOG
opifovtag TNG TTPORAEWNS, TO0O aTTEKAIVAV TA dIACTHHATA EUTTIOTOCUVNG YIA TN
olapopd TO00 Twv 00NYywv 600 Kal Twv TTe(WyV. KATI TEToIo evOEXOMEVWG VO
OQEIAETAI OTO YEYOVOG OTI Oev €xel An@Oei UTTOWN N ETTOXIKOTNTA OTA JOVTEA
TTPOBAEWNG TTOU TEAIKWG ETTIAEXBNKAV WG KATAANAGTEPQ.

o Ta povréAa Autoregressive Integrated Moving Average (ARIMA) atrodeixtnkav
KAaTaAAnAa povtéAa xpovooeipwy yia TNV TTPORAEWN TNG KUKAOQOPIag TTeCWV
Kal 0dnywv oto AekavoTrédio TnG ABAvac.

6.3. Mpotaceig yia TN BEATIWON TNG KUKAOQOPIAG Kal TNG KIVATIKOTNTOG
oTtnv ABrva

Me Bdon Ta ammoTeAEOPATA KAl TO CUVOAIKG CUUTTEPACUATA TToU £€AxOnKkav kKatd Tnv
eKTTOVNON TnG Trapoucag AmmAwuatikng Epyaocia, emyelpeitar n mapddson piog
O€IpGG TTPOTACEWYV, Ol OTIoiEC evOEXOMEVWGS va ouufdAouv oTn BeAtiwon NG
dlaxeipiong TNG KUKAO®OpIag Kal TNG KIvATIKOTNTAG TNV ABriva Katd Tn travonuia Kai
META aTTd QUTH.

e AnuioupywvTag, €TTEKTEIVOVTAG Kal avaBabuifovrag Toug Tre(odpopoug alld
Kl SI0OPPWVOVTAG EAEUBEPOUG XWPOUG TTPATiVOU evBappPUVETaI O TTOAITNG va
TEPTTATAEl yId va @TACEl OTOV TIPOOPICHO TOU dIATNPWVTAG QUOIKA TIG
OTTAITOUPEVEG QTTOOTACEIG PETAEU TOuG. PUOIKO €TTOPEVO €ival N €LAAEIYN
OKNVWYV CUVWOTIOMOU Kal €101 n dlathpnon XapnAou 1KoU @opTiou oTnv
KOIVWVia.

o Amapaitntn €ival €miong n £éueacn otov TTodNAATIKO TPOTTO {WNAGS. APXIKWG
OKOTIPO  gival  va  €6a0QOANIOTEl  APKETOG XWPOG VYIA  KOTOOKEUN
mmodnAatédpopwyv. EmakdAouBo autrg TnG evépyelag Ba eival n xpron Toug
aT1Td OAOEVQ KAl TTEPICOOTEPOUG AVOPWTTOUG TTANPWVTAG OAQ Ta avayKaia HETPA
yia Tn un d1ddoan Tou Kopwvoiou, agou Ba uttdpxel TTANBwpa TTodNAATIKWYV
O10dPOMWV.

o O apuddiog opyavioudg diaxeipiong Twv Méowv Malikng Metagopdg TTpETTEl
va @povTiCel WwOoTe va TTapEXEl UYPnAEG uTTNPETieg oTov XPAOTN, dlac@aAifovTag
aveon, KaBapléTnTa Kal 1o ouxvad dpopoAdyia. [Npétel dnAadn va yivel
0a@ég Mwg 10 MMM ptropouv va atmoTeEAECOUV éva AOQPOAEG, ME OAEG TIG
€VVOIEG, PECO XWPIG va EeKTIBevTal 01 XPrOTEG TOUG O UWnAd TTO0O0C0TA
Kopwvoiou.

e O1 ekmaideuTiKOi @QOpEig UTTOPOUV va KaAAigpyrioouv oTa Taidid Tnv

avTiAnyn, atré veapr nAiKia, yia TNV onUavTiKOTNTA TNG XPAONG TwV PECWV
MadIKAG PETOQPOPAGS YIa TNV TTPOOTACia ToU TTEPIBAAAOVTOG KaI TTPWTIOTWG VO
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MaBaivouv yia Ta O@EAN TTOU €xEl TNV WUXIKN KAl CWHATIKA TOUG UyEia TO
TEPTTATANA AAAG KAl N Xprion Tou TTodnAdTou. Katd autdv tov TpoTTo Ba £XEl
ETMTEUXOEI N TTPOTINNGCN TwWV VEWV TIOANITWV YA TTEPTTATAMA KOl META TNV
TTavonuia.

AkOua, atraIteital evnuépwon HEow ouvexoUus ekoTpareiag amrdé ta MME yia
TOV OWOTO KAl ATTOTEAEGUATIKO TPOTTO Xpriong Twv MMM, diatnpuwvTtag OAES TIG
OTTAITOUMEVEG ATTOOTACEIG.

6.4. lpotdaocig yia MNMepaitépw ‘Epeuva

MNa Ttnv eméktaon Tng mapoucag AImAwMaTIKAG Epyaciag kai tnv TTepaItépw
Olgpelivnon TOU AVTIKEIMEVOU TNG, EVOIAPEPOV TTAPOUCIACOUV Ol AKOAOUBEG TTPOTAOEIG:

H peAétn Ba ytmropouoe va xpnolPoTroioel Kal Ta 8edopéva KATd TNV TTEPIodo
TOU KOpwVoioU petd Tov OKTWwRPn. ‘Exoviag dnAadr peyaAUTEPO XPOVIKO
Ociyua, Ba ptTopouoe va katavonBei TTEpICOOTEPO N €midpacn TNG TTavonuiag
0Tn oUvBeon TNG KUKAOQYOPIAg Kal Ta CUMTTEPAGHUOTA VA fTav TTIo agIioTTIoTa.

H peBodoloyia Tng avaluong xpovooelpwy Ba Atav  Xprolyo va
XPNoIJoTToINBEi yia Tn oUVOEaN TNG KUKAOPOPIag 0TOUS BaCIKOTEPOUS 0OBIKOUG
agoveg (KevrpikoUg, €l06d0uU, ££600U, TTEPIPEPEIOKOUG) HEMOVWHEVA Kal OXI
KATNYOPIOTTOIWVTAG Toug Kal Bydlovrag Toug péooug 6poug Toug, OIOTI
evOEXOPEVWG 0 KABE Atovag va eu@avidel EEXwPIoTA ATTOTEAECUATA.

H xprion poviéAwv ARIMA kai emmopévwg n  onuioupyia  aglommoTwy
TIPOBAEWEWY, TNPWVTAG TOUG ATTAITOUNEVOUG TTEPIOPIOHUOUG, Ba @avei XpAoIun
Kal o0& GAAeG PEANNOVTIKEG épeuveg Kol HeAETEG TTOU Ba TTEPIAaBAvouv
meploooTEPA  oToixeia. Xproun Ba Atav dnAadni n &idBeon  TNng
KUKAOQOPIAKAG oUvBeong oTo AekavoTrédio 1 ol TaxutnTeG dIadpouwy 1 ol
XPOVOl JIadPOMNG N TTUKVOTNTA KUKAOQOPIAG I O XPOVIKOG Kal XWPIKOG
OlaXWPIoUOG.
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