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EuxapioTieg

Me Tnv TTapouca AimmAwpuaTikr) Epyacia oAOKANpwvETAl 0 KUKAOG TwV TTPOTITUXIAKWY
oTToudwY pou aTn ZxoAn MoAImkwv Mnxavikwyv Tou EBvikou MetodBiou MNoAuTeyveiou.

>¢ autd 1o onueio, Ba ABsAa va suxapioTAow Bepud Tov K. I, TMavvr), Kabnynt tng
2xoANG MoAmkwy Mnxavikwv EMI yia tnv eumoToolvn TTou Pou £0€IEE PE TNV
avdaBeon Tng Tmapoucag AmmAwuatikig Epyaciag, yia Tnv utrooThpIn Tou Kabwg Kal
yIa TNV €EQIPETIKA oUVEPYATia TTou gixaue o€ OAa Ta aTadia TnG. EmimAéoyv, ogeidw va
TOV EUXAPIOTHOW YIa TNV TTOAUTIUN KaBodrynon aAAd Kai yia TIG APIOTES ETTIOTNHOVIKES
YVWOEIG TTOU JOU PETAAQUTTADEUOE TA TEAEUTAIO XpOVIa TOU akadnuaikoU you Biou.

EmmAéov, Ba nBeAa va euxapiotiow eykdpdia Tnv Bipyivia MeTpdkn, YTrownoia
AidakTopa E.M.T1. yia Tnv kaBopioTikr) cudBOAR TNG TNV 0AOKARpWGON TNG £pyaciag,
TIG TTAPATNPAOEIG KAl TIGC CUUPBOUAEG TNG, TNV UTTOUOVA Kal ETTIMOVH TG KABWG Kal yia
TNV aKoUpaaoTn Kal SIAPKK) TTapouadia TG KaBOAN TN dIGPKEIQ TOU EYXEIPHHMATOS auToU.

Etriong, 8a nBeAa va suxapiotiow Tov Ap. Xproto Katpakdda yia Tnv BoriBeia tou
oTnV €AUCN €TTINEPOUG {NTNUATWY OTAV aVAAUCH XPOVOTEIPWIV.

TéAog, Ba BeAa va ekppdow TNV aTTEPIOPICTN EUYVWHOOUVN HOU OTOUG avBpwITToug
TTOU PE OTAPIZAV Kal e oTNPICouv OAQ auTA Ta XPAOVIA TWV CTTOUBWY POU KAl YEVIKA TNG
CWAG Jou, TToU QUOIKG dev gival AAAOI ATTO TNV OIKOYEVEID OU.






Zuvoyn

AvdAuon Xpovooeipwyv
KukAogopiag Oxnudatwyv kai Medwv
otnv ABRva
NikéAaog A. Oikovouou

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

210X0¢ Tng Tapoucag AmAwuatikAc Epyaciag civar n av@Auon xpovooeipwv
KUKAo@opiag oxnudTtwy Kal medwv otnv ABRva, katd Tn SOKIPOOTIKN TTEPIodo
Aeimoupyiag Tou MeydAou TMeprrdtou Tng ABrvag (louviog - Oktwppiog 2020).
EmmAéov oT1dxo atroteAei n afloAdynon Tng emidpacng oTnv KUKAogopia Tng
OoKIJaOTIKAG Acitoupyiag Tou MeydAou lMepimratou TG ABrvag. MNa Ttoug ev Adyw
oToxoug, a&lotroiolvTal duo Bdoeig dedouévwy: eKEiv TTOU a@opd oTn ouvBeon TNG
KUKAO@opiag o1o kKEVTpo TNG ABAVAG TTOU KaTaypa@nKe HEOW UETPAOEWY Tou EMI Kal
ekeivn TTou agopd oTnv eEENIEN TNG KUKAO®opiag oTo AekavoTrédio Tng ABrvag atod Tn
OXETIKA BIadIKTUAKN epappoyl NG Apple. Méow Tng avAdAuong XPOVOOEIpwY TwWV
KUKAOQOPIOKWY dedopévwv  UTTO  €EETAON, avaTITUXONKAV OTATIOTIKA HOVTEAQ
TPORAewns kukAopopiag (ARIMA), Ta otroia atmodeixBnkav oTaTioTIKG CNUAVTIKA JOVO
yla TNV KukAogopia oxnudtwv kai TTefwv oto Aekavotrédio Tng ABAvag. Ao Ta
MovTéAa ARIMA T1ou avamtuxenkav, TTpoékuywe OTI atrd TO KOAOKAIpI KAl META N
TTPORAETTOMEVN KUKAOPOpia odnywv Kai TTefwv aTo Aekavotrédio Tng ABrRvag eival o
XOUNAN o€ oxéon Pe TNV TTOPATNPOUMEVN, KATI TTOU €VOEXOMEVWG VA OQPEIAETAI OTIG
Bepivég DIOKOTTEG Kal OTIG UWNAEG BepPOKPATiEG TOUG KAAOKQIPIVOUG HRAVEG OTOUG
OTTOIoUG BaCioTnNKE N TTPOBAEWN. ZXETIKG PE TN OUVOEON TNG KUKAOQYOPIAG 0TOUg UTTO
egétaon Kevipikoug 0dIKoUG dgoveg TnNG ABrvag, TTPOEKUYE WEIWON TNG XProng Twyv
emparikwy IX pe Tautdxpovn auténaon Twv Tagi KATI TTOU EVOEXOUEVWG VO OQEIAETAI OTNV
TIPOCAPUOYH Twv 0BNYWYV OTIG VEEG KUKAOPOPIAKEG ouvOnKeg TNG MNMavemoTnuiou TTou
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 Tapoucag AImAwpaTikAG Epyaciag eival n av@dAuon xpovooeipwv
KUKAo@opiag oxnudTtwy Kai me{wv otnv ABRva, katd Tn OOKIPOOTIKN TTEPIodo
Aeimoupyiag Tou Meyahou lMepimmdtou NG ABAvag (lotviog - OkTwppiog 2020). Mo
OUYKeEKPIYEVa, n Trapouca AmmAwuatik Epyacia éxer dUo emuépoug oTOXOUG.
Kartapxdg, emdiwkeral va agloAoynBei n eTidpacn oTnv KUKAOQOpPIa TNG SOKIPNACTIKAG
Aeiroupyiag Tou MeydAou Mepimmdtou TNG ABRvag. AsUTEPO ETTINEPOUG OTOXO ATTOTEAEI
n agloAdynon tng €&€AIEN TNG KukAoopiag oto Aekavotrédio Tng ABrivag tnv idia
TTEPIODO, N OTTOIC CUMTTITITEI PE TO BIACTNUA AVAUETSA OTIG OUO TTEPIODOUG TTEPIOPICUWV
TNG KUKAOQOPIag KaTd Tnv Travonuia.

MNa Tov okotrd autd, agiotroiolvTal dUo Baoelig dedopévwy TTOU ATTOTEAOUVTAI ATTO
KUKAo@oplakd dedopéva Tou Kataypdgnkav otnv ABrva tnv eEeTalOuevn XPOVIKNA
mepiodo. H mpwtn Pdon dedopévwy agopd OTn OUVBEon TNG KUKAOQopIiag o€
emPBaTIKA IX, TO&i, JOTOOUKAETEG KAl OTOV QOPTO TTECWV O€ ETTIAEYPEVOUSG 0BIKOUG
afoveg oTO0 KEVIPO TNG ABRvag TTou OUAAEéXBnkav péow peTprioewv Tou EMI. H
0eulTepn Paon dedouévwy TTou aglotroinke, agopd oTnv €£EAIEN TNG KUKAOQOpIag
meCwv Kal odnywv oTo AekavoTrédio TG ABAvag atrd Tn OXETIKA e@apuoyn TnS Apple.

Kartapxrfyv, TTPOYUATOTIOINBNKE TTEPIYPAQIKN OTATIOTIKA avdAuon TTou odnynoe o€
evOIaQEPOVTA ATTOTEAECUATA KAl YIa TOUG BUO TTIEPOUG aTOXOUG (MeydAog lNepitraTog
kai Aekavotrédlo ABrvag). ZTn ouvéxela, MECW TnNG avaAuong XPOVOOEIPWV
avamTuxtnkav oTaTioTIKa povTéAa TTPORAewng KukAogopiag (ARIMA), ue xprion
YAWOOOG TTPOYPAUMOTIONOU R, Ta oTroia atrodeixBnkav oTatioTIKA onuavTiké Jévo yia
TNV KUKAOQOpIia oxnuATwy Kal edwy oTo AekavoTrédio Tng ABAvag. ZTov TTivaka Kal
ota Olaypduuata TTou  akoAouBouv Trapoucidlovtal Ta  PoviéAa ARIMA  TTOU
avamTuxénkav Kal ol TTapatnPOUMEVES Kal TTPOBAETTOUEVEG TIMEG METAROAAG TNG
KukAogopia Tewv kai odnywv oTto Aegkavotrédio tng ABrvag (Xwpig va €éxouv
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 OTTOOEKTWY POVTEAWV ARIMA
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Aigypappa 2: Mapatnpoupeveg kai MpoBAetréopeveg peTaBOAEG MeCwv oTo AekavoTTEdIo ABnvwv Xwpig
10 Kahokaipi

Kard ta didgopa oTadIa eKTTOVNONG TNG TTapoucag AITTAWMATIKAG Epyaoiag Trpoékuye
Mia ocipd CUPTTEPACHUATWY TTOU CUVOEETOI AUECA HE TOUG apXIKOUG OTOXOUG Kal Ta
EPWTAMATA TNG. Ta YEVIKA CUUTTEPACUATA CUVOWICOVTal WG £EAG:

30-Okt



AvdaAuon ouvleong Tng KUukAo@opiag Katd Tn OOKIJAOTIKA £@apHOoynR Tou
MeydAou MepirdTou

H avdAuon tng xpRong emiartikwy IX, £deige 611 o€ GAoUG Toug UTTO £€€TOON
001koUG GEoveg (MavetmioTnuiou, KevTpikoi 0dIKoi dEoveg, 0dIKoi Aoveg eI00doU
Kal €6600U), €KTOG ATTO TOUG TTEPIPEPEIAKOUG 0BIKOUG AEOVEG, ONMUEILONKE
MEiwon Tou TToocooToU Xprong IX Tn delTepn TTEPIOBO SOKIPAOTIKAG AEITOUPYIOG
Tou MeydAou MepiraTou (4 Awpideg KukAo@opiag otnv lMNMavetmoTniou HeTd 1O
TéEAOG louAiou 2020) oe oxéon pe TNV TTPWTN TTEPIOdO (3 KUKAOPOPIOKEG
Awpideg). ZnuavTikOTEPN HEiwon OTO TTOCOCOTO XpProng Twv IX Tapatnpenénke
otnv MavemoTnuiou (-7%), TTou ATav Kal 0 0OIKOG Aovag TTOU ETTNPEACTNKE
aueca atdé TNV aAAayr KUKAO@opIakwy Awpidwv. Evoexouévwg KATI TETOIO
TapaTtnpeital €1meIdr] ol odnyoi emBaTikwy X TTPocapuOCTNKAY OTIC VEEG
KUKAOQOPIOKEG ouvOAKeg TNG lMavetTioTnuiou, WeE ATTOTEAECOUA TO  TTOCOOTO
OUMUETOXNG TOUG OTNV KUKAOQOPIa VO PEIWBNKE.

Ocov agopd ota Tagi Tmaparnpribnke aufnon TnNG XPrONg TOUG OTOUG
TEPIOTOTEPOUC UTTO €€ETOON ODIKOUG AEOVEG EKTOG aTTO TOUG 0BIKOUG GEOVEG
€1I0000U KAl TOUG TTEPIPEPEIOKOUG, OTOUG OTToioug Oev onuelwBnKe KATToI
agidAoyn peTaBoAn pe Tnv augnon Tng diatoung TG odou otnv MavemoTnuiou.
YwnAdtepn mmocoaTiaia auénan (+9%) otn xprion Tagi, onueiwbnke otnv 006
MavetmoTnUiou TTou €QaPUOCTNKE N KUKAOQOpPIaKN eTTéuRaon. Evdexopévwg,
KATI TETOIO va AITIOAOYEITAI aTTO TNV avTiOTOIXN MEiwoN TNG Xpriong IX Kupiwg
oTtnv MNavemoTnuiou Kal 6Toug KEVTPIKOUG 08IKoUg AEoveg UTTO €€Taon.

Ooov agopd oTIGC HOTOCUKAETEG ONUEIWONKAV PIKPEG HETARBOAEG UOTEPO ATTO
TN dnuIoupyia TNG eMTTAEOV KUKAOQYOPIAKAG Awpidag otnv MNavetmoTnuiou 1600
oTtnv idia Tnv 0066 600 Kal 0TOUG UTTOAOITTOUG 08IKOUG AgOVEG UTTO £6ETACN EVW
OTOUG 00IKOUG agoveg €1000ou  dev  TTAPATNPENONKE Kapia  PETAROAN.
JUPTTEPAOUATIKG, N auénon Tng diaToung TG odou oTtnv [lavemoTnuiou,
QAIVETAI VO PNV ETTNPEACE CNUAVTIKA TNV KUKAOQOPIQ TWV HOTOOUKAETWV.

TéNOG, yia TOV QOPTO Twv TECWV TTAPATNPNONKE ONUAVTIKY augnon oTnv
MavemmoTnuiou aAAd Kal 0TOUG £yyUg KEVTPIKOUG 08IKOUG AEoveg UTTO e€€Taon,
ME TT0000TO augnong Katd HEo 6po 54% kai 27%, avtioToixa. Evdexouévwg,
QUTA N alénon va o@eiAeTal OTIG KOAUTEPES KAIPIKEG CUVBNKEG, TTOU ETTIKPATOUV
TOUG MNveG ZemTéUPpIo Kal OKTWRPIO ouykpITiIKG pe Tov lolvio kai loUAio.
Qo1600, KUPIWG 0TOUG 08IKOUG AEOVEG E100D0U Kal €600V ONUEIWONKE PEiwoN
Twv TTECWV, eVOEXOMEVWG AOYyw TNnG augnong Tou aplBuou Twv IX amd tnv
EMTTAEOV Awpida KUKAoopiag oTnv MNMavetrioTnuiou.

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 KUKAOQOpPIOg
Aoyw Tng emipporig Tou MeydAou Mepimrdrou. H pdvn xpovooeipd TToU
QAIVOUEVIKA IKAVOTTOIEI OAEG TIG ATTAITACEIS €ival N Xpovooelipd TNG HETABANTAS
TTOU QVTITTIPOOWTTEUEI TNV XPNON Tagi OTOUg KEVTPIKOUG 0dIKOUG Afoveg UTTO
ggétaan, KATI TTOU iowg va atroTeAEi Tuxaio yeyovog. Evdexouévwg, n aduvauia
avadAuong Twv &v AOyw XPOVOOEIPWV Kal TEAIKWG avATITUENG MOVTEAWV
TTPORAEYNS VO OPEIAETAI OTOV OPKETA WIKPO apIOPO TTapaTnPAOEWY TTOU ATAV
d106€01uog TTpog avaiuon (peTprioelg 14 eBOouddwy). ETTouévwg, Ta HovTEAQ



ARIMA &¢v cival duvaTtov va aglotroinboulv yia TTPoRAEWEIS OTAvV N XpovooElpd
TTPOG avAAUCH aTTOTEAELITAI ATTO PIKPO aPIBPO oToIXEiwy (<15).

MpéBAeywn kukAoopiag oto AskavoTtrédio Tng ABRvag

H kukAo@opia Twv odnywv oT1o Aekavotrédio Tng ABrvag Bpioketal o€
UWPNAGTEPO ETTITTEDO CUYKPITIKA PE TNV TTEPIOdO TTPIV TNV APCT TTEPIOPICUWYV
KukAo@opiag, pe e€aipeon Tov uriva AUyouoTo AGyw KAAOKAIPIVWY OIOKOTTWV
TTOU gu@avideTal va gival peiwpévn aiodntd. H kukAo@opia Twv TTefwyv OT0
Nekavotrédio NG ABrvag eu@avilel avodikn Taon PEXP! Kal Ta TEAN louAiou,
OTTOU Kl €KEI EEKIVAEI N QVAPEVOUEVN MEIWON TNG KUKAOYOPIAG TOUG AOYywW Twv
OIaKOTTWY TOU AuyoUOoTou. 2TIG OpxEéG ZeTTeuPpiou TTaparnpeital TAéov
oTaBepoTTOinOoN OTOV APIBPG TWV TTECWVY TTOU €ival Aiyo uwnAdTEPOG aTTd TIG
TIMEG TOU louviou kail Tou louAiou, evOEXOPEVWG AdYW TWV KOAUTEPWV KAIPIKWV
ouvenkwv (AiyoTepn CéoTn).

AvatrTuxenkav KatdAAnAa povtéha TTpOPAewng TTOU TRPOUV OAEg TIG
mpoitrodéocig Twv povréAwv ARIMA, (oTtaoiudtnTa, TUXAIOTNTA, OTATIOTIKOI
€Aeyxol) yia TNV KUkKAogopia TOCO Twv Te(WV 000 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 OkTwPRpiou Pn cuptrepIAapBavovTag Tov Prva AlyouoTo
(xwpig To KOAOKaipI).

ATTO TO KOAOKQipI KAl HETA gp@avideTal N TTPORBAETTOPEVN KUKAO@OpPia TTE(WV
va gival o XaunAr) o€ oXéon WE TNV TTapaTNPOUMEVN. AUuTO evOEXOUEVWG VA
ogeileTal 01O OTI TO KaAokaipl (louviog, loUAIOG) TTapaTnpeiTal XaunAdTEPN
KUKAo@opia edwv AOyw KaAOKaIpIVWV SIGKOTTWY Kal UPnAnRg Bepuokpaaciag
EVW 00eUOVTAG TTPOG TO POIVOTTWPEO, PEATILWVOVTAI Ol KAIPIKEG OUVOAKEG JE
atroTéAeopa va dnuioupyoUuvTal KAAUTEPEG CUVONKEG yIa TTEPTTATNHA.

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

O1 diGdgopol Tutrol cpaAudTwy (MSE, RMSE, MAE, MAPE) oTo &ciypa eA€yxou
TTOU OPIOTNKE yia TNV agloAdynon Twv PovTéAwv TTPORAEYWNG, TTapouadiacav
I010iTEPa XOUNAEG TIMEG, YeEYOVOG TIou QTToTEAEOE 1oxupn €vdeign vyia
IKOVOTTOINTIKA OKPiBEId TTPOCAPUOYNG TWV ETTIAEYUEVWY HOVTEAWV OTO
Nekavotrédio TNG ABrivag un Aappavovtag utroywn 1o kaAokaipl. O1 avTioToixol
éAeyxol yia Ta povréAa TTpoBAswng ARIMA TTou €AafBav utréown Kal Tov
AlyouoTo, £0woav eAAQPWGS XEIPOTEPA OTTOTEAEOUATO KUPIWG YIO TOUG
o0dnyoug.

O1 BpaxutrpoBeoueg TPoBAEWEeIg, ONAAdK o1 TIPOPAEWEIC TTOU £yIvav £WG Kal
Ta TEAN ZemmTéuPBpn ATav KaTtd kavova akpifeic. Ooo peydAwve 0 XPOVIKOG
opifovtag TnNG TTPORAewnNS, 1600 aTTéKAIVav Ta SIACTHPATA EUTTIOTOCUVNG YIQ TN
d1a@opd TOOO TwV 0dNYWV 600 Kal Twv TTECWV. KATl TETOI0 £vOEXOUEVWG VA
oQEiAeTal OTO YEYOVOG OTI dev €xel An@Oei uTTOWN N €TTOXIKOTNTA OTA JOVTEAQ
TTPORAEWNS TTOU TEAIKWG ETTIAEXBNKAV WG KATAAANAGTEPQ.
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Eicaywyn Tou apxeiou Excel Tng Bdong dedopévwy (o€ popPr Csv) oTo
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A’ Tunua Kwdika pe Tnv yebodoAoyia Twv Xpovooeipwy.

B’ Tunua Kwdika pe Tnv uebodoloyia Twv XpovooeEipwyv

MpoPAswelg KukAogopiag Odnywv oT1o AgkavoTrédio ABnvwy un
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[MTivakag Mvakwv

2UYKPIMKSS Mivakag katd v Mpwivr) Aixun (8:00-10:30) yia v Kukhogopia
ME Tnv UTTapgn TPIWV Kal TEOOAPWY KUKAOQOPIOKWY Awpidwv oTnv
MavemoTnuiou

EvioAég otnv R kal ETre€iynon autwy TTou XpnoipoTToindnkav
MovTtéAa ava Mepioxh MeAétng kar MeTaBANnTA

‘EAeyxog Augmented Dickey-Fuller ()

‘EAeyxog Augmented Dickey-Fuller yia Tnv 1n dilagopd (Dx)
"‘EAeyxog Augmented Dickey-Fuller yia Tnv 2n diagopd (DDx)
‘EAeyXog Box-Ljung yia Tnv 1n, 2n dia@opd avTioToIixa

MovtéAo ARIMA yia Tnv KukAo@opia oTtnv lMNMavemoTtnuiou
MeTpAoeigc atmdédoong vyia 10 HoviéNo ekTipnong ARIMA otnv
MavemoTnuiou

‘EAeyxog Augmented Dickey-Fuller (X)

‘EAeyxog Augmented Dickey-Fuller yia Tnv 1n diagopé (Dx)
‘EAeyxog Augmented Dickey-Fuller yia Tnv 2n diagopd (DDx)
‘EAeyxog Box-Ljung yia Tnv 1n, 2n diagopd avTtioToixa

MovtéAo ARIMA yia Tnv Kukho@opia o1o AekavoTrédio ABnvwv
MeTtprioeigc amoédoong yia Ta povréha TpoRAswng ARIMA  1ng
KUKAo@opiag oTo AekavoTtrédio Tng ABrvag

MovTtéha MpoBAswng ARIMA yia Tnv KukAo@opia aTo AeKavoTTédIo

‘EAeyxol ZQAAPATWYV yIa TNV JEANOVTIKN TTPOBAEWN PE TO KAAOKaipI
‘EAgyx01 ZQAAUATWV yia TNV HEANOVTIKA TTPORAEYN XWPIG TO KOAOKAiPI

2 UYKEVTPWTIKOG TTiVOKAG OTTOOEKTWYV PJovTEAwY ARIMA



1. Eilcaywyn

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,
evw TTapdAAnAa AcitoupyoUv Kal wg BeiKTNG €EENIENG Kal TTPOOGdOU TwV Kolvwviwy. H
paydaia TEXVOAOYIK avaTrTuén Tng oUuyxpovng E€TTOXNAG Aoirmév - kabioTd
adloupIoBATNTN TN CUPBOAR Toug OTnv avafdaduion Tou BIOTIKOU ETTITTEDOU TOU
avBpwTtrou. Q¢ ek TOUTOU N XProN TWV JECWYV TTOU EEUTTNPEETOUV TIG OBIKEG METOPOPES
£YIVE UTTEPUETPN TTPWTIOTWG WE TNV TTPOTIMNON TWV avOpwTTWY OTA ETTIRATIKA OXMaTA
Kal deutepeudvTwg ota MMM.

H katdoTtaon autr odnyei oTnv avaykn yia €Upeon Wiag Bilociung oTPaTnyIKAG yia TV
OUYKOIVWVIOKI €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 ol TTapatravw oToxol TiBevTal wg Bacikr kaTeuBuvon TTOMITIKAG Ol
avatrAAoEIG IO RATTIEG MOPYEG METOKIVNONG KaBwg kKal n dlaxeipion NG
KUKAo@opiag. 210 TTAaiolo autd divetal TpotepaidTnTa ot MMM kai otn dnuioupyia
aTmmopaiTNTWY UTTodouwyv. Ta emiyela péoa emw@eAouvtal ammd Tn dnuioupyia
OTTOKAEIOTIKWY BIadpopwyv Kivnong Acw@opeiwyv (véeg Aew@opeloAwpideg) Kabwg
eKeiva pe TN O€Ipd TOUG TPOYOdOTOUV Ta MPéoa oTaBePnG TPOXIds. Tautdxpova
OUMUBAAAEl KOl O TTEPIOPIOUOG TNG OIAUTTEPOUG KUKAOQOPIag ME Tn MEiwon Tng
XwpNTIKOTNTAG BACIKWY OOIKWY afOVWV CUVETTIKOUPIKA PE TOV KABOPIOUO TTEPIOXWV
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 [1p6BAewn TOUu OopIKoU  dlaxwpiopol TG 0doU  (TTAGTN  TTECodpOoUiwY,
0000 TPWHATOG, VNOidwV)

e AvdrmTuén SIKTUWV TTECOOPOPWV Kal TTOdNAATOdPOUWYV

e JUVTHPNON Kal ETITAPNON OWOTAG AsIToupyiag TTECOdPOUWY Kal TTOdNAATOSPOUWY

KAl CUCTNPATIKA avapaduion Twy TTe(odpouiwy Kal aoc@aAiig SlaxwpIouos Toug atrd

TNV KUKAOQOpPIa TwV OXNHATWV

AvaTrTuén diadpopwv TTeCWv

AvaTtrtuén Béoewv oTdBUEUONG TTOBNAATWY

AvaTrTuén TTpooTaTeupévwy dladpouwy yia ANEA

Anuioupyia 0dwv PIKTAG KUKAOQOpIag TTE(wV -oxNUAaTwV (woonerf)

Eg@apuoyr ocipdg TEXVIKWV PETPWY XaunAou KOOTOUG peEiwong TnG TaxuTnTag o€

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

Tooo 010 KévIpo TNG ABrivag 600 Kal 0TO upUTEPO TTOAEOOOUIKO CUYKPOTNUA TNG, N
KUKAOQoOpia gu@avietal  €mPBapupévn  Kal n TmoidTnTa  €6UTTNPEETNONG  TWV
METOKIVOUHEVWY UTTOAEITTETAI TNG AVTIOTOIXNG TTOIOTNTAG GPKETWY GAAWY EUPWTTATKWY
MeyaAouttOAewv. TMOAU ouxva TrapatneolvTal CNUOVTIKEG KABUOTEPAOEIS OTIG
METAKIVAOEIG, uwnAoi Xpovol d1adpopng, Kabwg Kal yia pn apgeAntéa TePIBAAAOVTIK
empBapuvon (atgoo@alpiki putravon Kai 86puPog). 1o TTAQIcIO TNG vEAG TTONITIKAG



1. Eilcaywyn

Biwaoiung aoTIKAG KIvNTIKGTNTOG Tou AAou ABnvaiwv kal avaBaduiong Tou Anuoaiou
Xwpou otnv ABAva, éxel Eekivioel n e€€Taon piag ocipds pubBpioewv KUKAo@opiag
Kol OTAOHEUONG OTO KEVTPO TNG ABRvag ue Kevipikd d&ova Tn ueifova TTOAE0dOUIKNA
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 TTAYKOOHIWG va uttooTnpiXOouv evOAAAKTIKOI TPOTTOI
MeTaKivnong Adyw Tng TTavdnuiag, va dOKIHACTOUV OThv TTPAEN OPIOHEVES ATTO TIG
KUKAOQOPIAKEG puBpuioels. Mo ouykekpipéva, epapudodnkav o€ SOKINAOTIKA BAon
ETTIYPANMATIKG O TTapaKdTw TTapePBACEIC:

- Augnon tTAdToug TTeCodpopiwy atnv MavemmoTtnpiou, otnv MNMAaTEia ZUVTAYUATOG KAl
oTnv Epuou

- Odoi TTpoTepaIdTNTAC 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 lNepirdrou
NG ABAVAG OTNV KUKAOQOPIa OXNHATWY Kal TTECWV TOCO OTO KEVTPO Tng ABRvag 600
kai oto Aekavotrédio Trapouaidlel onuavTikd evolagépov, 1I01aitepa AaufdvovTag
uttéWwn OTI N TTEPIOdOC AUTH CUMTTITITEI JME TO dIACTNUA AVANESO OTIG dUO TTEPIGOOUG
TTEPIOPIOUWY TNG KUKAOQOPIag KaTd Tnv Travonuia.

1.2 21006 AIiTAwpaTikAG Epyaaciag

210X0¢ TnG Tapoucag ArmAwuatikAg Epyaciag civar n av@Auon Xpovooesipwv
KUKAo@opiag oxnudtwyv Kal mewv otnv ABRva, Katd Tn SOKIYACTIKY TTEPiod0
Agiroupyiag Tou Meydhou lMepimmdtou TG ABrvag (louviog - OkTwRpiog 2020). Mo
OUYKEKPIYEVA, n Trapouca AmmAwpatiky Epyacia €xel dUo eTmipépous oTdXOUG.
Kartapxdg, emdiwkeral va aglohoynBei n eTTidpacn oTnv KUKAOQOPIa TNG SOKINOOTIKAG
Aeiroupyiag Tou MeydAou Mepimmdtou Tng ABAVAG. AcUTEPO ETTINEPOUG OTOXO ATTOTEAET
n a&ioAéynon NG €&€NIEN TNG KukAogopiag oto Aekavotrédio Tng ABRvag tnv idia
TTEPiIOdO, N OTToIa CUUTTITITEl JE TO DIACTNHA XWPIG TTEPIOPICHOUG, avaueoa oTig dUOo
TTEPIOGDOUG TTEPIOPICHWYV TNG KUKAOQPOPIAG KATA TNV TTavonuia.

MNa Tov OKOTTO autd agloTrololvTal 800 PBdocelg deSOMEVWV ME KUKAOQPOPIOKA
dedopéva otnv ABAva yia Tnv e¢eTalopevn Tepiodo. H TpwTn Bdon dedouévwy agopd
oTn ouvBeon TnG KukAogopiag oe empBarikd IX, Tai, yJoTooukAéTEG Kal TTECOUG O€
emAeypévoug Agoveg aTo KEVTPO TG ABrvag atmd petprioelig Tou EMI kai n dedTtepn
Baon &edopévwv agopd oTtnv €C¢ENIEN TNG KUKAo@opiag TTev Kal 0dnywv OTO
Aekavotrédio Tng ABrvag atrd TV OXETIKNA epappoyr TG Apple.

H avdaAuon Twv oToixeiwv odriynoe o€ evola@EéPovTa aTTOTEAETUATA Kal YIa TOUG dUO
empépoug atoxoug (MeydAog MepitraTtog kal AekavoTrédio ABRvag), v 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 apuodieg ApXES
Kal Popeic yia Tov oxedlaopd TNG HEANOVTIKAG KIVNTIKOTATAG TOOO 0TV ABrjva 600 Kal
OTIG AAAEG PEYAAOUTTOAEIG BIEBVWIG.
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1.3 MeBodoAoyia

MNa v ekmévnon tng AIrAwpartikig Epyaciag kal Tnv €TTiteuén Tou TEAIKOU TNG
OTOXOU aKOAOUBNBNKE ouykekpIpévn dladikaoia, Ta oTAdIA TNG OTToIAg TTAPOUCIAdovTal
EKTEVWIG TTOPAKATW.

Apxikd oploTIKOTTOINONKE TO Oéua TnNG TrapoUcag €pyaoiag KabBwg Kal o
EMOIWKOUEVOS OTOXOG. Na T0 okoTTé auTo TTpayuaToTToiINOnke eupeia BiBAIOYpPaPIKA
avaokoTTnon 1000 o€ €AANVIK 6o Kai o€ diebvy BiBAloypagia. Mo ocuykekpipéva,
TTPAYHMATOTTOINBNKE avalnTnon €PEUVWY, ETTIOTNUOVIKWY ApBpwy KABWGS Kal YEVIKWV
TTANPOPOPIWY OXETIKA PE TO £EETACOPEVO AVTIKEIUEVO TTOU Ba PTTOpOUCaV va Gavouv
XPNOIUES VIO TN OUYKEKPIPEVN €peuva. Méow TngG dladikaoiag authg KaTapARdnke
TTPOCTIABEIa VO ATTOKTNOEI MIa OXETIKA EUTTEIPIO OTNV £TTEEEPYATia TETOIWY BEUATWY,
KaBwg TTioNg KAl va atro@acioTei N éBodog e Baon Tnv otroia Ba TTpayuaToTToInBEi
N €MEEEPYATia TWV OTOIXEIWY KAl va ETTITEUXOET 0 eTIOIWKOPEVOG 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 HPECa atmmd 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,
OUNEXBNKav n HETABOAAR TNG KUKAOQOPIOG Twv odnywyv Kal Twv TTefwv OTO
NeKavOTTESIO KAl N KATAVOUN METAKIVICEWY O€ MIRATIKA X, Tagi, HOTOGUKAETEG OTTWG
KAl 0 wplaiog eopTog TTECWV £TTi TNG MNAVETTIOTNHIOU, AOITTWYV KEVTPIKWY O0BIKWYV A&OVWV
otnv ABrva, odIKWV agdvwy €100d0uU, £E6O0U Kal TTEPIPEPEIAKWY ODIKWY AEOVWV.

2Tn OUVEXEID, akoAouBnoe n emmAoyN TNG HEBOBOU OTATIOTIKAG ETTESEPYATIAG TWV
OTOIXEiWV Kal n €iloaywyn g Baong dedopévwv o nAekTpovik Bdon (Microsoft
Excel). ‘Emreita amd tnv KAatdAAnAn emegepyacia Twv Baoewv dedopévwv PéXPI va
QTTOKTHIOOUV TNV TEAIKF] JOPQI TOUG, TTPAYUATOTTIOINONKE N €I0QYWYr TOUG OTO €10IKO
Aoyiouiké oTaTioTiIKAG avdAuong, Tn YAwooa TTpoypauuatiopou (R).

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

Metd Tnv  a§iohdynon kKol gpupnveia Twv amoTeAsopdTwy, €¢nxbnoav
oupTTEPAOUATA yIa TNV €TMIPPONA TNG deUTEPNG DOKIPAOTIKNG TTEPIGOOU ALITOUPYIag TOU
MeydAou MepimraTou (3 KUKAOPOPIAKEG AwpPIidES) CUYKPITIKA WE TNV TTPWTN TTepiodo (4
KUKAOQOPIaKEG Awpideg) oTnv KukAogopia éoov apopd oTnv 000 MNMavetTioTnuiou aAAG
KOl OTAV €UPUTEPN TTEPIOXN TNG. ZTnNVv OUuvéxela, agloAoynBnke n e¢ENIEN NG
KUKAOQOPIAG OTO AeKaVOTTEDIO TO QVTIOTOIXO XPOVIKO didoTnua. 'ETol, TTpoékuyav
ONMUAVTIKEG TTANPOPOPIES YIa TO UTTO €EE£TAON AVTIKEINEVO KABWG Kal diaTtuttwinkav
agI6AOYEG TTPOTACEIG YIA TTEPAITEPW EPEUVAL.

21N ouvéxela Trapoucaialovral  oxnuatikd Ta oTtddia TG peBodoloyiag TTOU
akoAouBnenkav yia TiIg avaykeg TnG TTapouoag AITAwaTIKAS Epyaciag.
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Eikéva 1.1: Z1ddia MeBodoAoyiag ArmrAwpaTikAg Epyaciag

1.4 Aopn AimAwpuaTiknAS Epyaciag

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

To TpwTo KEPAAAIO OTTOTEAE] pIa EI0aywyn, KaBwG eival n Bdon yia va yivel aueca
avTIANTITG Kal KatavonTtd TO avTikeipevo TnG AmmAwpartiking Epyaciag. Tivetar pia
avag@opd OTn ONPEPIVA KATAOTAON YIA TNV OTPATNYIKI OOTIKAG KIVATIKOTNTAG KABWG O
MeydAog lMepitratog atmmoTeAei éva oxE€SI0 TTOU OKOAOUBEI TIG KATEUBUVTHPIEG YPAUMES
TnG. ETTiong, yivetal ca@nAg o oTOX0g TNG TTapoloag epyaciag Kal ETMonUAaiveTal n
peBodoloyia TTou Ba akoAouBnBei péoa atrd éva didypaupa pong Kabwg kai n doun
G.

210 5eUTEPO KEPAAQIO TTOPOUCIAZOVTAI TA ATTOTEAECUATA TTOU TTPOEKUWAV OTTO HIO
ekTevr] BIBAIOYPAQIKN OVAOKOTTNON EPEUVWV HE QVTIKEINEVO TIG TTECOOPOUNTEIG, TN
onuioupyia TTOdNAATOOPOPWY AAAG KAl TNV EVIOXUOT) TwV dNUOCIWY HECWYV PHETAPOPAG.
AkOua avaAlovTal oI OXETIKEG ETTITITWOEIG TTOU €iXav Ta TTAPATTAVW £pya 0Tn oUvBeon
TNG KUkKAoopiag. H TeAeutaia uttoevdTnTa AUTOU TO KEQAAQIOU aVAPEPETAI OTN CUVOWN
TwV JEBOBOAOYIWV TTOU XPNOIPOTTIOINBNKAV Kal TTapOUCIAloVTal CUYKEVTPWTIKA OAa Ta
amoTeAéopara.

To 1piTo KEPAAQIO, TTOU aTTOTEAEI TO BEWPNTIKG UTTORABPO, BacileTal oTNV avdAuon
TWV oToIxEiwy. Mo CcuykekpIpéva, ETTEENYEITAI TO KPITAPIO ETTIAOYAG TNG OTATIOTIKAG
avaAuong TTou €MAEXBNKE va xpnoidoTToinBei ue faon Ta xapaktneioTiké Tng. Etmiong,
TTEPIYPAPOVTAI QVOAAUTIKA OAEG OI POBNMPOTIKEG KAl OTATIOTIKEG €VVOIEG, Ol OTIOIEG
BonBouv oTnv KaAUTEPN KATAVONGN TwV PMOVTEAWY TTOU BewpnriBnkav KataAANAGTEPQ
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yia Tnv TTPOPAewn TG KukAogopiag. To TeAeutaio PEPOG auToU Tou KepaAaiou
TEPIANQUPBAVEI pIa OUVTOUN TTEPIYPOYPR TwV PnudTtwyv TTou akoAouBouvTtal, yia Thv
avAAUCH TWV XPOVOOEIPWYV Kal TEAIKWG TNG aVATITUEN HOVTEAWY TTPOBAEYNS OTO €10IKO
Aoyiouiké oTaTioTikhG avéAuong R.

270 TéTapTO KE@AAAIo avagépeTal n diadikaoio oUAAOYRAG Kal £TeSEpyaciag Twv
oToIxEiwv TTou Ba xpnoigotroinBolv yia TNV €mTEUEN 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 BonBouv oTnv
KQAUTEPN TTEPIYPOQPN TWV XOPAKTNPIOTIKWY Tou Otiyuatog. TEAOG, TTpayuaToTTOIEITal
eTTEEEPYATia TWV DEDOUEVWV WOTE VA TTAPOUV TNV TEAIKA TOUG HOPOPA YIA TNV EI0QYWYNA
TOoUug 0oTO TTIPOYPaUMa TNG R.

270 TEPTITO KEQPAAAIO aVAAUETAI AETITOPEPWG N Bladikaoia avdAuong XpovooEipwyv
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
QgIOTTNIOTIOG TWV ATTOTEAECUATWY WOTE VA €ival aTTodeXTA. 270 OUTEPO 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 TIponyoUMEVA KEQAAQIQ, Kal TNO OCUYKEKPIMEVA aTTd TNV
TEPIYPAPIK] avAAuon Twv OTOIXEiwv Kal TNV €faywyn Twv TEAIKWY HOVTEAWV
TTPOBAEWNS. 210 TEAOG auTOoU TOU KEQOAQiou €TTIoNuaivovTal TTPOTACEIS , Ol OTTOIEG
MTTOPOUV VO QEIOTTOINCOUV TA ATTOTEAECHATA ATTO QUTHV TNV £pEuva, Kal TNV dleEaywyn
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 TTEPIAANPBAVEI EPEUVEG KOl PEAETEG OXETIKEG UE
T0 B€a TNG TTAPOUC OGS Epyaaciag.
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2.1 Eicaywyn

H kKukAo@oplak cup@dépnon - Bewpeital Eva atrd Ta onUAvTIKOTEPA TTPORAAMATO
OTIG ACTIKEG HETAPOPEG, TTOU ETTNPEACOUV TOUG XPOVOUG TAEIBIOU, TNV EKTTOUTTH PUTTWV
Kal BopUBou kal T yevikn TTo10TNTa CWNG OTIC TTOAEIS. QOTOCO0, AUTA N epunveia dev
Ocixvel OAOKANPN TNV €IKOVA KaBWG n oupeoépnon UTTopei £1Tiong va BewpnBei wg
£vOEILN ETTITUXOUG OIKOVOUIKNG avaTITUENG OTTwG avagépel n ékBson Tou OECD / ECMT
(Nouvier, Jacques, 2007).

2TNV CUVEXEIQ, TTAPOUCIAZovVTal TA ATTOTEAECUATA TTOU TTPOEKUWAV ATTO MIO EKTEVI
BIBAIOypa@IK} avaOKOTINON €EPEUVWV ME QVTIKEIYEVO TIGC TTECOSPOUNOCEIG, TN
onuioupyia TTOdNAATOSpOpWY OAAG Kal TNV gvioxuon Twv OnUOoIwV HECWV
HeTa@opdg clppwva ue Tnv €kBeon (Thorsten Koska, 2016). Akoua, avaAdovTal ol
OXETIKEG ETTITITWOEIG TTOU EiXAV TA TTAPATTAVW £PYA OTNV KUKAOQOpPIa Kal aTnv eupuTePN
QOTIK] KIVvNTIKOTNTA. TéAog, TTapoucialovTal €pyacieg TTou afloTrolouv HOVTEAQ
XPOVOOEIPWYV YIa TNV TTIPORAEWN Kal agloAdyNon Twv KUKAOPOPIAKWY HETARANTWV.

2.2 AieBvAc Avaokottnon KukAogopiakwyv MapepBdocwv

2.2.1 l'eppavia: AvaBdaduion eykartaoTaoewy TTodNAaciog

O 0T1OX0G EVOG YEPHAVIKOU EPEUVNTIKOU £€PYOU RTAV VA TTOOOTIKOTTOINBEI O AVTIKTUTTOG
TWV avaBaBOUIOMEVWV EYKATAOTACEWV TrodnAaciag o€ QOTIKEG TTEPIOXEG OTO
OIaXWPICHO TWV TPOTTWV PETAPOPAG, OTOV APIOPO TWV SIAdPONWY Kal OTO TTEPIBAAAOV.
O avTikTuttog TNG «AvaBABuIoNG Twy €yKATAOTACEWVY TTOONAQCIag CUPNQWVA HE TIG
odnyieg TeEXVIKOU oxedlaouou» diepeuviBnke o€ TPeIG yepuavikéG TTOAeIG: Coburg,
Gutersloh ka1 Mdnchengladbach. O kuUpiog 0TOX0G aQuToU TOU MPETPOU ATAV VO
avapabuioel TIG UTTAPXOUCEG EYKATAOTACEIS TTOONAQCIOG CUPPWVA HE TIG 0dNYieg
TEXVIKOU oXedIaopoU. Ta XapaKTnPIoTIKA Kal Ol TTPOUTTOBETEIC TToU OXEeTICovTal HE TNV
TodnAaacia diEQepav ONUAVTIKA OTIG TPEIG TTOAEIG.

‘Evag KUPIOG avTIKTUTTOG TNG avapBabuiong Twv yKaTaoTACEWY TTodNAACiag 0€ aOTIKEG
TTEPIOXEG VIO VO €ival CUVETTEIG PE TIG TEXVIKEG 0dnyieg ATav N augnon Tng TaxUTNTAG
S1adpopwyv yia Toug TTOONAATEG Kal, KOTA GUVETTEIA, Ol JIKPOTEPOI XPOVOl dIadpoung
TWV OOTIKWY TTOONAATIKWY TAEIBIWY, YEYOVOG TTOU WTTOPEI €TTioONG va odnyAoeEl o€
aAAayr TNG KATtavoung Twv HECWY aTrd TIG NXAVOKIVNTEG HETAPOPEG o€ TTodnAaacia. O
QVTIKTUTTOG  TOU  METPOU  TTPOCOMOIWBNKE  XPNOIMOTIOIWVTAG TO  TTPOYPANHO
MakpookoTTKAG povteAotroinong VISUM (PTV AG) yia Tig TpeIg TTIAOTIKEG TTOAEIG. Ta
arroteAéopaTa TNG PEAETNG deiXvouv pia ca@r] aAAayh OTA PETAPOPIKA PHECT ATTO TN
MNXavokivnTn HETOQOPG o€ TTodnAacia KaBwg Kal Tn MEIWoN TwV OUVOAIKWV
O1adpopwy PE Pnxavokivnta péoa. Ta atmoTeAEoPaTA ATAV TTIO £VTOVA OTNV TTEPITITWON
TNG TOTTIKNAG KUKAOQopiag TTapd o€ Tagidia TTou EeKivouoav Kal TEPPATICOVTAV EKTOG TNG
TTOANG.

Ta atoteAéopaTa  Tng €peuvag  Ocixvouv  CexkdBapa OTI o «avapdaduion
EYKATAOTACEWY TTOONAACIOG O ACTIKEG TTEPIOXEC CUUPWVA UE TIG TEXVIKEG 0dNyieg
oXeOIaoNOUY UTTOPEI va 00NYACEl 0€ METATOTTION TOU S1aXWpPICHOU TWV TPOTTWYV
MnxavokivnTng HETa@opdg oe TTodNAACIa O AOTIKEG TTEPIOXEG KAl WG €K TOUTOU O€
MEIWOoN TWV NUEPNAOIWY TAEIBILWV PE PNXAVOKIVNTA HECA PHETAPOPAG Kal Apa O€ PEIWON
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NG oupeopnong. To pérpo odAynoe o€ peiwon Katd 4% Tou apiBPOU TwV CUVOAIKWY
TagIBIWV PE PNXavokivnTa PECa PETAPOPAG OTO aOTIKO 0dIké OikTuo. H peiwaon Tng
TOTTIKAG KukAogopiag Atav 8%, n omoia ATav uwnAoTepn ammd Tnv KUKAoopia
TTPoéAeucng Kal TEPUATIOPOU (OCUVOAIKA 3%).

O 0BeTIKOG QVTIKTUTTOG OTN METATOTTION Twv TPOTTWY PETOPOPAS Kal TN MEiwon Twv
NUEPNOIWY TAEIBIWY UE PNXAvVOKIVNTA PECA PETAPOPAG PTTOPEl va augnBei e tTnv
epapuoyn TpooleTwy péTpwyY OTAPIENG. AuTd uTTopei va TrepIAauBdvouv PéTpa
OTTWG:

* AI6pBwon UPIOTAPEVWY OTEAEIWY OTO ACTIKO TTOONAATIKO iKTUO PE TNV dnuIoupyia i
BeAtiwon Twv TTOONAATOOPOUWV.

* MapéxovTtag evalayég HeTalu TTodnAaaciag Kal JEGWV PAlIKAG METAPOPAS
* Napoxn CUCTAPATOG KOIVAG XPNOoNG TTOBNAATWY

*Ale€aywyny €KOTPATEIWV €UAIOBNTOTTOINONG OXETIKG HeE Tnv TTodnAacia kal TO
TEPTTATAMA.

2.2.2 O&popdn: O KUKAIKOG KOpBog Plain

21nv O¢eopdn, Trepittou 75.000 Tagidia e TTOBAAATO TTPAYUATOTTOIOUVTAI KABE Pépa
ME éva oTaBepd UWNAOG TTOCOOTO BIOBPOUWY OTO KEVTPO TNG TTOANG. Mia aTrd TIG KUpPIEG
O1adpopég atrd Kal TTPOG TO KEVTPO TNG TTOANG €ival 0 KUKAIKOG KOUBog Plain, évag
TTOAUCUXVAOTOG KUKAIKOG KOPPBOG 5 Bpaxidvwy e uPnAEG poég Aew@opeiwv Kal éva
IOTOPIKO OBIKWYV ATUXNHATWY TTOONAQTWV.

Me okotrd Tn BeATIWON TNG EAKUOTIKOTNTAG KAl TNG AOPAAEIOG TOU KUKAIKOU KOMBOU
Plain yia T100nAdTeg Kai TeCOUG, MEIWONKE TO TIAGTOG TOU KUKAOQOPIOKOU
0000 TPWHATOG OTTWG KAl Ol AKTIVEG EI00O0U OTOV KUKAIKG KOUBO, EAATTWVOVTOG £T01 TIG
TayxUTNTEG TOU JNXAVOKivnTOU oxNuaTog. Etriong, n ev Adyw kKukAogpopiakn TTapéuBaon
TTOPEIXE MEYOAUTEPN TTPOTEPAIOTNTA TTOONAATWYV Kal TTECWV OTN dIAOTAUPWON, 18iWG PE
TNV e€ykatdoTaon Miag Awpidag yia TmodnAdreg TTou Ta&IBEUOUV AVATOAIKA KAl WIa
Oleupupévn TTepIoX TTECWV. TO OCUYKEKPIYEVO €pyO €QOPHUOOTNKE KUPIWG yia va
TIPOCQEPEI PEATIWOEIG OXETIKA WE TNV TTOdNAACIa Kal TOug TTeCoUG o€ avTiBeon WE TIg
BeATiwoeig NG PoAg TNG KukAogopiag. H oulykpion petagu tou 2014 (TTpiv Tnv
KukAo@opiakr apéupBacn) kai Tou 2015 (ueTd TNV KUKAO®OpPIaKN TTapEuBacn) Oeix Vel
MEIWoN TwV apIBUWYV UNXavokiviTwy oxnNUaTwy (Kupiwg empBatikwy 1X) kal avgnon
TWV TTOONAATWV.

2.2.3 21pacBoupyo: Avadiaudppwaon Tou 0dikou xwpou oTo Pont Kuss

Ta 10TopIK& KEVTPA TNG TTOANG PE ONUAVTIKA TOUPIOTIKA agloBéata TTpooeAKUOUV
MeydaAo apiBuo redwyv. Zuxvd o dpoduog TTou diatiBeTal oToug TTECOUG Eival AVETTAPKNG
Kal &gv PTTOPEl va €EUTTNPETAOEI TIG avAyKeS TNG augavouevng ¢ntnong. To 2012, n
TOAN TOU ZXTpacfoupyou, avakoivwoe €va OekaeTég oxédio (2011-2020) TTOU
ovoualetal Plan Pieton, otdxog Tou oTroiou gival va BeATIWOEl TV KATAOTACN TWV
mewv (Communauté Urbaine de Strasbourg 2012 in: Kretz et al 2013), kaBwg kai va
METOQEPEI PIO OAOKANPWHEVN, TTOAUTPOTTIKA TTPOCEyyIon oxedlaouou, 61Tou OAol ol
TPOTTOI PETOQOPAG - TeCoi, TTOONAATEG, udnxavokivnTta oxApaTta Kal dnudoieg
OUYKOIVWVIEG - EeTACoVTal OTO i010 £TTITTESO AETTTOPEPEING.
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‘Eva HEPOG TNG OTPATNYIKAG ATAV N avakaTavour dnuociou Xwpou oto Pont Kuss,
n vépupa TTavw atrd ToV TTOTAPO TTOU GUVOEEI TOV KEVTPIKO OTABUO PE TNV TTAaAIG TTOAN.
H véopupa civar ofuepa éva ammd 1a 1mefodpduia NG TOANG, Adyw TOU YEITOVIKOU
OTaOPOU TOU TPAW KOl TWV KaPE TTou PBpiokovral Kovid oTtn yépupa. O1 apiBuoi
KUKAo@opiag deixvouv TTOAU uywnAr ZATnon medwy OAn TV NUEPQ Kal IDIAITEPA KATA TIG
WPEG AIXMNG, WOTOOO UTTAPXEl PETPIOG OYKOG KUKAOQOpPIOG oxnuAaTwyv. Metprioelig
dcixvouv o1l 1.850 1red0i poipdoTnkav dUo TTeECOdPSMIA (TO KABEVA e TTAGTOG 2 |.) VWD
Movo 250 oxruata TNV wpa xpnaoigoTroiolcav TiIg dUo Awpideg KUKAOPOPIaG.

To YéTpo ouvioTaTo OTOV EMAVAOXESIOOHO TNG B1aTOMNG TOU OPOUOU yia Tn PEiwaon
QUTAG TNG aviICopPOTTiag oTnV Katavoun Tng ¢ATNong Kal TG TTpoc@opdg Tagidiou: Yia
Awpida Aorrév agaipEdnke atrd Ta autokivnTa Kal 868nke oToug TTeECOUG. AUTO TO UETPO
OUMUTTANPWONKE TPOTTOTIOIWVTAG T TTPOYPAUMATO OAMATOG KUKAOQOPIOG UTTEP TWV
meCwv. MNpiv atrd TNV UAOTTOINGN TOU £pyou, TTPAYMATOTTOINBNKE WIO OAOKANPWHEVN,
TTOAUMOPQIKA HIKPOOKOTTIKA TTPOCOMNO0IWON, TTPOKEINEVOU VA EKTINNBOUV OI ETTITITWOEIG
TNG AVAKATAVOUAG TOU XWPOU CTN POr) TNG KUKAOPOPIaG.

AuTO TO OX£€DI0 £E£TOOE OAOUG TOUG TPOTTOUG METAPOPAC GE £va TTOAUTPOTTIKO HOVTEAD
METAQOPAC, Kal WG €K TOUTOU £EETACE TO GUVOAO TOU GUOTHHOTOG METAQOPAS Ladi.
H avakatavopur Tou dnPOoIou XWPEOU EiXe WG ATTOTEAETUA TNV AC0PAAr UTTOdOWN Yia
Toug TTECOUG, AAAG Kal yia TNV KUKAo@opia Twv oxnudtwy. O1 1Tedoi TTou épxovTal atrd
Kal TTPpog TO oTaBud Tou TPaP Oev TTEPTTATOUV TTAEOV OTIC OBIKEG DIODPOUES EVW
aTTOPEUYOUV i TTPOCTTEPVOUV GAAOUG TTECOUG, HEILVOVTAG £TO1 TOV TTIBAvVO Kivouvo yia
atuyxnuarta | diatapaxéc TNG PONG TNG KUKAoopiag, 6TTwg GuvéRalve TTpIV atmod Tnv
£Qapuoyn Tou.

To pepidio TG TTECNG Kivnong eival akOun uynAd OTo KEVTPO TNG TTOANG KAl OTNnV
TIPAYHOTIKOTNTA O ETTAVACYEDIAOUOG TNG YEQUPAG TNV €KAVE OKOWN TTIO EAKUCTIKI] IO
TOUPIOTEG KAI VTOTTIOUG KOl TWPA PTTOPET va avTéEel upnAOTEPOUG GYKOUG KUKAOPOpIag
TTeECWV.

Mapd Tov OO TToU EKPPACTNKE TTIPIV ATTO TNV EQAPUOYT TOU PETPOU OTI N PEiwan TNG
XWPNTIKOTNTAG TWV 00wV Ba TTPoKAAOUCE TNV KATAPPEUON TNG PONS TG KUKAOPOpPIag
TWV OXNHATWY, €XEl atTodeIXOei OTI Ta HETPA UTTEP TWV TTECWV OXI HOVO BEATiwoAv TV
KATdoTaon yia Toug TTeCoUG, aAAd Kal Peiwoav Toug XpAvoug avapuovig Kal Tagidiou yia
Méoa PACIKAG METaQOPAGS. Ta ammoTeEAEOUATA TNG TIPOCOMOIWONG £5€1IEav OTI O XPOVOG
QvapovAg Twv TTeCwyV o€ dIOoTAUPWOEIS MEIWONKE onuavTtikd. O1 xpdvol Tagidiou yia
OPIOUEVEG YPAUMES Asw@opeiwv peiwbnkav onuavtikd (katd 40%) oe opiouéva
TUAPATA. TAuTéXPOoVa, N YEIWPEVN XWPNTIKOTNTA VIO TNV KUKAOQPOPIA QUTOKIVITWYV eV
00Nynoe 0€ ONUAVTIKA XOUNAOGTEPES TAXUTNTEG.

2.2.4 NoupTtrhidva: MNe6dpopoI OTO KEVTPO TNG TTOANG

To 2007, 1o KEVTPO TNG TTOANG ATAV KAEIOTO yia OAQ TG UNXAVOKiVNTA OXHHMATA KAl AQUTH
n kaBopiopévn oikoAoyikr wvn dieupuvOnke oTadiakd. O1 re{odpounpéveg {wveg
OTO KEVTIPO TnG AIOUTTAIdva  €TTEKTABNKAV TTPOKEINEVOU va evBoppuvlei n un
MNXavoKivnTn KIvNTIKOTATA, VO aTTOQEUXOE N CUPPOPNON OTO KEVTPO TNG TTOANG Kal va
METATPATTEI N TTOAN «TTOU KATTOTE ATAV YEUATN ME QUTOKIVNTA» O€ «&évav eUXAPIOTO
ONPOOI0 XWPOo Kal €va EAKUCTIKG TTEPIBAAAOV yIa WIa TTOIKIAIG KOIVWVIKWY, TTONITIOTIKWY
Kal aBAnTIKwy ekdnAwoewv »(MoAn tng Alouptthiava 2016 & 2013, EUROCITIES
2014a).
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H dioiknon tng AloupttAidva gixe TTpoBAéwel TTwg Adyw Tou OTI dideTal peyaAlTepn
TPOTEPAIOTNTA OTOUG TTECOUG KOl GTNV TPOTTOTTOINGN TOU KABEOTWTOG KUKAOPOPIAG
UTTEP TWV QIAIKWYV TTPOG TO TTEPIBAAAOV TPOTTWYV PETAPOPAG, Ba puTTopouce va augnoei
N HeWPEVN KukAogopia Twv TTeCwv (27% 10 1994, 19% 10 2003 KaI 25% T0 2013 ) KA
Eva augavopevo PePidIo AsiIToupyiag TNG KUKAo@Qopiag autokIviTwy (42% 10 1994, 58%
10 2003) Ba ptTopouce va pelwbdei (51% 10 2013) 0 OAn TNV TTOAN. TeAIKWG, TO
mepTdTNUa auénenke amd 33% 10 2003 ot 53% 10 2013, n XpPrion QUTOKIVATOU
MEIwBNke a1t 47% o€ 19%.

H AloupTrAIdva KaTAQEPE va JETAPOPPWOET atTd Jia TTOAN TTOU TTPONYOUNEVWG
Kuplapxouoe O€ auToKivnTo O€ pia TTOAN PE Eupacn oToug TTeCoUg, TOUG TTOONAGTEG
Kal TI SNMOCIEG TUYKOIVWVIES. TEAOG, HEYAAES TTOGOTNTEG ONUACIWY AVOIXTWYV XWPWV
avakalvioTnkav, dNUIOUPYWVTAG TTOIOTIKA OQEAN YIO TOUG TTOAITEG TTOU {oucav aTn
NloupTTrAiGva.

2.2.5 I'avdn: Agaipeon odoyEpupag B401

H ravdn €xer mavw atd 250.000 kartoikoug, ek Twv oTroiwv ol 72.500 gival yabnrtég,
KaBIoTWVTOG TNV TN MEYAAUTEPN QOITATIKA KoIvoTNTa 0Tn PAdvdpa Ttou Belyiou. O
aoTIKOG  auTokivnTédpouog B401, odnyei ammd 1  diéAeucn OUO  peydAwv
auTtokivnTodpouwy (E40 kai E17) kateuBeiav oTto KéEvIpo TnNG TTOANG Tng Mavéng. H
Kartedd@ion Tng odoyépupag B401 BpiokeTal akdun 010 0TABIO TNG AGIOAOYNONG TOU
oxedlaopol Kal TG TPoPoARs. QoTéco, o €mMTTWOoES B6a  uTTopoucav  va
TepIAapBavouv avadiavour TNG KUKAOQOPIag Twv oXNUATWV atmd authv Tnv Kupia
ToTroBeaia oTov TepIPepelokd (R40), cukaipieg yia BEATIWUEVO AOTIKO oxedIaouo,
oupTTEPIANOUBaVOUEVWY  TTECOOPOPWY KAl Awpidwyv TTOdNAATWY, KABWG Kal TIG
eEWTEPIKES ETITITWOEIG TNG ONUOCIAG UyEiag, TNG TToI0TNTAG TOU TTEPIBAAAOVTOG OTTWG
Kal OIKOVOUIKN a&ia Twv yUpw aKIVATWV.

H amopdkpuvon Tou UTTEPUWWHEVOU auToKIvTOdpopou B401 Ba efaleipel pia
onMUavTIK TTNYAR KUKAOQOpPIag oxnudTtwyv artreuBeiag oto KEVIPO TNG TTOANG PE TNV
avadpPouoASYNan OXNHATWY O€ TTEPIPEPEIAKO DPOMO VIO TTIO OPOIOUOPPN KATAVOUN TNG
KukAo@opiag. Auto Ba peiwve Tn oup@oépnon kal Ba BeATiwve TNV TTOIGTATA TOU 0EPQ,
KaBwg €1Tiong Ba TTapeixe aocaAéoTePEG OUVONKEG yia TTodnAacia kai TreptaTnua. H
QTTOPAKPUVON TOU aUTOKIVNTOOPOMOU Ba eAcuBepwoel €TTIONG XPACIMO £8GQN VIO VEEG
XPNoeig, 6TTwg dnPoacio TTApKOo, UTTodoun TTOSNAATWY Kal dNUOCIWV CUYKOIVWVIWY HE
ouvdeon PE TO KEVTPO TNG TTOANG.

2.2.6 BoudaTtréoTn: MAAPNGS avatTugn piag QIAIKAG TTpog To TTodNAATO TTOANG

H trodnAagcia cival 6Ao kai 1o dnuo@IAfg otn Boudatréotn kal To AKOG Twv Awpidwv
modnAaciag aufavetalr €TTiong oTaBepd. XNV TIPWTN  OTPATNYIKA AVATITUENG
METOQOPWYV WE Baon 1o Zx€dio Biwoiung AoTikAg KivnTiIKOTNTAG TNG Boudatéotng Trou
ovoudletal BMT Balazs Mér Plan , n moAn €6eoe o160 Tnv auvénon oto 10% Tng
modnAaciag éwg 10 2030. To Tpéxov TTOOOOTO KATAVOMNG KUKAOQOpPIag oTnv
modnAacia eival 2,3%. MNa Tnv emiteuén autolu Tou OTOXOU, Eekivnoe 1O ONUdCIO
ouoTnua Koivig xpriong modnAdtwv MOL Bubi kai epapudoTnKe pia ogipd Epywv yia
va KAvoUV TIG ouvBnkeg TTodnAaaciag o eUVOIKEG.
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To cuoTnua Bubi avoie Tov Zemrtéuppio Tou 2014 pe 1.100 TTodAAaTa Kal 76 oTaBuoug
ouvdeong kal 1o 2015 emekTdOnke Katd 22 oTABPOUG. Z€ MIa TTPOCTIABEIQ Vv
utTooTNEi¢El TO oUCTNPA KOIVIG XPAOoNS TTOONAGTWY Kal TNV TTodnAacia YevIKd, n
Budapesti Kdzlekedési Kdzpont emravaoxediddel To 0dIk6 diKTuo OTO KEVTPO TNG
TTOANG yia va gival o QIAIKG TTpog To TTodAAATO. 'EXOUV 10N €QapUOCTEI APKETA UETPA
TodnAaociag, 6TTwg: €TTEKTAON OIKTUOU AwpPidag TTodnAdTou, KIBWTIa TTOdNAGTWY O€
onpaTa Kal dIaoTAUPWOEIG, OXAMATA ATTIAG KUKAOQOPIag Kal Awpideg TTodnAGTOU
avTiBeong o€ povodpououg (64 Spduol PovRG KaTelBuvong €xOouv avoigel yia
TodNAdTES Kai aTrd TIG dUO KaTeubuvaoelg). To 2014, 10 YAKog Tou GUVOAIKOU SIKTUOU
TodNAdTWY ATav 288 XAW. TTOU OITTAGCIACTNKE OUCIOOTIKA Ta TeAeuTaia 17 xpovia.
EmmAéov, €xouv eykataoTtaBei otaBuoi TTOONAGTWY O€ KEVTPIKOUG OTABUOUG Kal
onuéoia KTipla yia TN BeATiwon TG OTABUEUONG KAl TN HEIWON TWV KAOTTWV
TTOONAGTWV.

ZUMQWVA HJE TA ATTOTEAEOTHATA £VOC TOTTIKOU £PWTNMOATOAOYIOU EUTTEIPOYVWHOVWY,
MTTOPEN VO ouvaxBei To cupTTépacpa 6Ti n por] KUKAoQopiag TTodnAaTwy éxel BEATIWOEI
o¢ eTriTedo OIKTUOU, O€ dIACTAUPWOEIS KAl 0 TUAPaTa odwv. Ooov agopd oTnv
ETTIOPACN 0TV KUKAOQOPIO UNXOVOKIVATWY OXNUATWY, Ol ammoyels eival PikTég. H
KUKAoQopia éxel PelwBei oToug KUpIoug 0OIKoUG AEoveG, evd O€ TOTTIKOUG OOIKOUG
agoveg kal OlIOOTAUPWOEIG, TO OTTOTEAECHA eTTnpedleTal avAAoya We Tnv ToTroBeaia.
2TIGC TTEPIOTOTEPEG TTEPITITWOEIG, N Kivnaon £XEl MEIWBEI JETA TNV EQApPMOYR TNG VEAQ
TTOONAQTIKAG UTTOOOMNG.

2.2.7 2TOKXOAUN: TinoAdynon cupeopnong

H Z1okXOAUN, pE oxedOV 1 ekaTOUPUpPIO TTOAITEG, €ival n TTOAUTTANBECTEPN TTOAN TNG
>oundiag Kal N UNTPOTTOAITIKY TNG TTEPIOXT £XEI TTANBUOUO Gvw TWV 2,2 EKATOUUUPIWV.
To KkévIpO TNG ZTOKXOAUNG avTIMETWTTICEl TO TPORANUa e€vdg peyGAou apiBuou
KABNUEPIVWV HETAKIVOUPEVWY OXNMATWY TTou OUMB&GAAOUV OTNV  ATHOCQAIPIK)
puTtTavon, Tov B0pufo Kal TNV KUKAOQOPIOKH cup@opnon.

lNa va AUcel autd 1o TTPORANUA, n coundiky KuBEpvnon €QAPUOCE €vav «POPO
oupeoépnong» WeTd atmmd pia Poakpd oulntnon kal dnuowneiopa oto ARuo Tng
2TOKXOAUNG. O @OpOg cupPoOpnong ataITei amd Toug odnyous Twv TTEPICCOTEPWV
OXNMATWY TTOU €Io€pYXOVTal OTO KEVTPO TNG TTOANG va KoTapaAouv TEAOG HETALU
OPIoUEVWY WPWV. To péTpo TrepIAauBavel uttodoun ITS (TT.X. auTOHATEG KAMEPES
avayvwpliong Tmvakidag kukAogopiag). OAa Ta @opoAoyIKa £00da ETTIOTPEPOVTAI OTNV
TTEPIOXN TNG ZTOKXOAUNG Yia €TTeVOUOEIS 0 ONUACIEG OUYKOIVWVIEG Kal BEATIWOEIG
0dWV.

O1 akéAouBeg alAayEég oTnv KUKAOQOPpIa TTapatnenonkKav wg ammoTEAETHA TNG XPEWONG
00NywvV yia €i0000 OTO KEVTPO TNG ZTOKXOAUNG:

* H ouvoAikn] Kivnon TTpog Kal atmmd To KEVTPO TNG TTOANG ueiwdnke katd 10-15% (ue
MEIWOEIG TTOU KupaivovTal atrd 9 £éwg 26% o€ dIAQOopOoug TOUEIG).

* O1 XeIPOTEPEG OUPEG PEOT KAl KOVTA OTO KEVTPO TNG TTOANG peiwdnkav kard 30% kai
TEPIOTOTEPO.

* H peyaAutepn TrTwoon Atav Katd Tnv mePiodo aixunig 1o atréyeupa. H Kivnon peiwbnke
€TTiong 10 aTréyeupa PeTd T AAEN TNG TTEPIGOOU XPEWwaNG.
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* YTApEe peiwon 14% oTta pilia oxnudaTtwy tmou diavubnkav (VMT) otn ¢wvn ¢opTIoNng
Kal peiwon katd 1% oto VMT k106 NG {wvng.

* Ymip&e augnon tng aflomoTiag Tou xpovou Tagidiou Kal 0 6yKOG TNG KUKAoopiag
OTOUG TTEPICOOTEPOUG OPOUOUG UE CUNPOPNON PEIWONKe katd 20-25%.

* H xprion Twv péowv Padikng JETa@opds augnonke katd 6-9%, av kal auth n augnon
Oev ptropouce va atmmodoBei €€ OAOKARpoU 0t Xpewoelg oupeoépnong. Paivetal Ot
AlyoTEPO aTTO TO 50% TWV XPNOTWV AUTOKIVITWY TTOU EYKATEAEIPAV T TOEIDIA KOTA TN
Oldpkela TNG XpPEwONG METATOTTIOTNKAV OTIC ONMOCIEG OUYyKOoIVwvieg. OpIouEvol
GAAagav TNV Wpa avaxwpenorg Toug yia va atro@uyouV TV KAataBoAr Tou TEAOUG.

» Aev TTapaTnPROnKe onuavTikr augnon otnv TTodnAaagia Kai 010 carpooling

To mwPOypaAPHA XPEWONG CUMPOPNONG OTn ZTOKXOAUN ouvioTato OxI hévo atrd
XPEWOEIC CUPEOPNONG OAAG Kal aTTd  €TTEKTACN TWV  UTINPECIWV  dnUACIag
ouyKoivwviag. O1 eKTETANEVEG UTINPETIEG €ixav wg KivnTpo ev YéPEl va KaAlyouv Tnv
augnuévn ¢ATNoN yia TIG ONUOCIEC CUYKOIVWVIES, KAl eV MEPEI ATTO MIa TTOAITIKF) BoUAnon
va Ogifouv «kapdTa» Kai 0x1 hévo «papdidy». Me Baon Toug odnyoug TTou peTaBaivouv
a1rd aUTOKIVNTO O¢ BNUOCIEG CUYKOIVWVIES QaiveTal OTI 0 apIBudS Twv MIBATWY OTO
ouoTnpa SlIOPETAKOMIONG augndnke katd Trepittou 4-5%. To TTARBo¢ OoTO CcUCTNUA
ONUOCIWY PETAPOPWV, JETPOUHEVO ATTO TOV APIBPO TWV POVIMWY ETTIBATWY, augndnke
KATTWG OTO HETPO, aAAG peiwbnKke oTa Tpéva TTPOACTIAKWY, TTBavoTata Xdapn otnv
augnuévn xwpnTiKOTNTA TwV ONUOCIWY PETaPopwy. H peiwpévn 0dIk auu@dpnaon
MEOQ Kal YUpW OTTO TO KEVTPO TNG TTOANG 08ryNOE 0€ augnuéveg TaXUTNTES KAl aKpiBeia
YIO TIG UTTNPETiEG AeW@OpPEiWV. ZTn ZTOKXOAWN, OI Xpewaoelg dlatédnkav o€ KATTOI0
BaBUO wg «TTEPIBANMOVTIKEGY XPEWOEIG KAl N TEPIBAAAOVTIKA avnouxia Twv
Wwneoeépwy ATav £vag OnNUAvTIKOG TTapdyoviag Trou e€gnyei Tnv ammodoxn Twv
XPEWTEWV.

2.3 2uvoyn AieBvoug Avaokdtrnong

Zuvoyifovtag, PTTopei va trapatnenBei 6T OTIG TTOAEIG TTOU £PAPUOCTNKAV METPA
OXETIKA pe TTECODPOUNTEIG, AVadIAPNOPPUOEIS XWPWV Kal dnuioupyia véwv i BeATiwon
TWV UTTAPXOUCWY TTOSNAATIKWY UTTOOOHWY, Ta OTTOTEAEGUATA ATAV BETIKA TOGO WG
TTPOG TO TTEPIBAAAOV, OO0 KAl WG TTPOG TNV AVAKATAVOMN TNG KUKAOPOPIag.

Ava@opIKd pE TNV KUKAO@opia, n avaBdouion Twv TTodNAATIKWY EYKATACTACEWY OTNV
"eppavia Kal To cUCTNUA KOIVAG Xprong TTodnAdTwy oTnv BoudatréoTn, o€ cuvduacuo
ME KATTOIO £€pya TPOTTOTTOINONG TWV CUVONKWYV TTodnAaaiag, odriynoe o€ BeATiwon TNG
PONG TNG KUKAOQYOPIag Twv TTOONAATWY KAl WG €K TOUTOU O€ MEiwon TG XPrRong
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 ammd Tnv KUKAo@opia Twv
oxnpaTwy oT1o Pont Kuss kai n d1dBeon auTtrig otoug TTeCoUg BeATiwaE TNV KaTAoTACN
yla Toug TeCoUg Kal PEIwWoE TO XPOVO avapovrg Kal Tagidiou yia Ta péoa padikng
METOPOPAG XWPIG 0 HEIWPEVOS XWPOG YIA TNV KUKAO®OpPIa Twv oxNUATWwY va odnyroel
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0€ ONUAVTIKA XapnAOGTepeS 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 povréAa Autoregressive Integrated Moving Average (ARIMA) Bewpouvtal wg
TA TTI0 ANUOPIAR HOVTEAQ XPOVOOCEIPWY KAl XPNOIUOTTOIOUVTAI EUPEWG OTOV TOPED TWV
peTagopwyv (Washington et al.,2020). H xprion Toug etTekTeiveTal o€ TTOAOUG TOUEIG
METAQOPWY OTTWG YIa TTAPAdEIYUA OTNV MOVTEAOTTOINON TNG KUKAOQOPIGKAS PONS
(Dong et al., 2009; Li et al., 2017), atov xpovo Tacidiou (Billings & Yangt, 2006), atov
KuKAo@oplakd @opTto (Gavirangaswamy, 2013), oTnv OIKOVOUIO TWV METAPOPWV
(Miller, 2019), otnv ¢NTNon aegpoTropikwyv peTagopwy (Tang & Deng, 2016) k.a.
2UPTTEPOCHATIKA, Ta JovTéEAd ARIMA atroteAoUv dia IKavoTToINTIKK) TTPOCEYYION TTOU
MTTOPET VO An@OBEi uTTOWN YIa TNV HOVTEAOTTOINGN TNG AOTIKAG KUKAOPOPIAG.

QoT160o0, Ta povréAa ARIMA TTepiopiCovtal atrd TNV UTTOBe0 Toug OTI Ol AVAAUCEIG TNG
oelpdg gival oTAOIYEG 1 0 €AAXIOTOG apPIOUGS dlo@OoPWY TTOU ATTAITOUVTal VIO TNV
€TTITEUEN WIAG OTABEPAG OEIPAG CUVBIaKUPAVONG cival undév. Katd ouveTTela, BewpeiTal
0TI éxouv BpaxumpéBeoun HvAun. Emiong, o1 dopéc ARIMA pe  apketég
TTapaTnPNoeic BewpouvTal TAKTIKA WG KN CTACIYES KAl GTN CUVEXEIQ QIATPpApOVTaAl Kal
e€alcipovtal oTa KUpIa oTédia avaAuorg Toug (Karlaftis & Vlahogianni, 2009).

MapdpoIEG TEXVIKEG XPOVOOEIPWYV £XOUV ETTIONG XPNOIMOTTOINGE yia TNV TTPOBAEWN
NG Taxutntag odriynong (Pan et al., 2012; Shang et al., 2005; Tselentis et al., 2015;
Tsirigotis et al., 2012). O1 Pan et al. (2012) xpnoipotroincav 1o poviéAo ARIMA kai 1o
loTopikd Méoo Movtého (HAM) yia va TTpoBAEwel TV TaxUTNTA KUKAOQOPIAG, aAAd
MOVO yia wpeg aixuns. H idia aduvapia ptropei va Bpebei otoug Shang et al. (2005)
TTOU XPNOIKOTTOINCAV [N YPOPHIKEG TEXVIKEG HMOVTEAOTTOINONG XPOVOOEIPWY YId TNV
TPOBAEWN TNG TAXUTNTAG KUKAOQYOPIAG 0 auTOKIVATOOPOUOUG, OAAG HOVO YIa WPEG
aixuns. O1 Tselentis et al. (2015) ouvékpivav povtéAa cuvduaopou Bayesian e
MOVTEAQ Xpovooeipwy Yia BpaxuttpdBeoueg TTPoPAEWEIC TaxUTNTAG Kivnong Kal ol
Tsirigotis et al. (2012) a&loAdynoav Tov avTiKTUTTO TOU KaipoU Kal TOU OUvOUOGHOU
KUKAO@oOpiag otnv Taxutnta Tng KukAogopiag pe didgopa poviéAa ARIMA rf/kal pe
eCwyeveic petaBAntéc. Map’ 6Aa autd, xpnoigotroincav €vav  HIKPO apiBuod
TTapPATNPHOEWV.

AMN\EG eUpPEWG XPNOIUOTIOIOUKEVEG TTIPOCEYYIOEIG XPOVOOEIPWYV TTEPIAAUBAVOUV TNV
€KOETIKA TEXVIKN €€opdAuvong 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 TrepiTTatou» (Random Walk)
(Ghosh et al., 2005) kai un ypauuiké povtéAa xpovooeipwy ( Nair et al., 2001; Shang
et al., 2005; Yannis et al., 2011).

AvaAuovtag Ta TTAgoveKTAHATA TOU JovTéAou ARIMA, avayvwpioTnKe wg pia aTtd TIg
M0 aKpIBeig ueBGdoUC OTTWG avagEpeTal atn BiIBAIoypagia yia Tnv TTPORAEWN TNG PONAS
NG KUKAOQOPIag, 0 oUyKpion ME AAAEG DIABEOINEG TEXVIKEG Kal yia TIG SUO un
TTAPAPETPIKEG TEXVIKEG (BNAQDK WN TTAPAUETPIKN TTOAIVOPOUNON KAl VEUPWVIKO SiKTUO)
KOl yia TIG TIOPOUETPIKEG TEXVIKEG €TMoNg (OnNA. YPOUMIKN KAl KN YPOUMIKA
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TTaAIVOPOUNCT, I0TOPIKOG WECOG aAYyOPIBUOG, TEXVIKEG €COUAAUVONG KOl QUTOMATEG
ypauuikég dladikaoieg) (Mai et al., 2012; Kumar & Vanajakshi, 2015). Z¢ éva o
oTaTioTIKG TTAaiolo, Ta poviéAa ARIMA BewpolvTal wg n BEATIOTN TTPORAEWN, KABwg
Kapia GAAN TEXVIK TTPOBAEWYNG OeV €XEl MIKPOTEPO PETO TETPAYWVIKO OQAAPa (MSE).
Map '6Aa autd, auth n cUyKpPION UTTOPEI VO EQAPPOCTEI HOVO €AV AUTA Ta OVTEAQ gival
YPOUMIKOI OCUVOUOOUOI TWV TTPONYOUNEVWY TINWV OTN XPOVIKH OLIpd, JE 0TaBgpoug
ouvteAeoTég (Han & Song, 2003).

2€ TTEPITITWOEIG EJPAVOUG ETTOXIKOTNTAG, Ta JovTéAa ARIMA ptTopouv va eTTekTabouv
oe emoxikd povréAa ARIMA (SARIMA). Ta povréha SARIMA Bswpouvtal wg atrAn
emmékTaon Tou pn emmoxiakoU ARIMA (Hipel & McLeod, 1994). Ocov agopd Ta povTéAa
SARIMA, oxeTIkéEG HEAETES BpEBNKav va aTTodidouv KOAUTEPO ATTO TA MOVTEAA «TUXAiIOU
mrepiratou» (Clark et al. atov Williams, 2003; Ghosh et al., 2005; Williams, 2003),
utrooTApIEn TTaAivopounong eopéa (SVR) (Lippi et al. ., 2013), 10TOpIKOG HECOG OPOG
(Chung & Rosalion, 2001; Williams, 2003) kaBwg kai kavovikdg ARIMA (Lippi et al.,
2013; Clark et al. otov Williams, 2003). Mia GAAn PEAETN avE@epe OTI TA ETTOXIKA
povTéAa ARIMA tTpoéBAeTTav pe peyaAUTepn akpiBeia, o€ oUykpion YE TO HOVTEAQ ME
TIG KaAUTEPEG €mMOOO0EIC K-NN (aAydpiBuog k-TAnoiéotepwy yerrdvwy) (Smith et al.,
2002 otoug Kumar & Vanajakshi, 2015).

AT6 Tnv GAAN TTAcupd, TO ava@EPOUEVO KUPIO MEIOVEKTNHMO TTOU OXETICETAI WE TA
HovTéAa SARIMA yia tnv TTpéBAewn PoAg, €ival n avaykn PeyaAwyv BEIyHATWY TToU
atrairouvTal yia Tnv TPoRAewn (Kumar & Vanajakshi, 2015). Qo1600, HeEAETEC £xOUV
€TTiong avamTugel JovTEAQ TTPORAEWNGS XPNOIHMOTTIOIWVTAG MIKPS apIBUO TTapaTnproewy
(Alekseev & Seixas, 2009; Onder & Kuzu, 2014).

2uvoyi¢ovtag, ol rpodiaypagég ARIMA kai SARIMA BpéBnkav wg pia dnUOPIARG Kal
agIOTTIoTN TTPOCEyyIon 6oov apopd TNV TTPORAEWN XPOVOAOYIKWY CEIPWV Kal, WG €K
TOUTOU, TTPOKEITAI VA XPNOIMOTTOINB0UV yIa TOV TTOOOTIKO TTPOCBIOPIOUO TNG METARBOANG
Twv TTECWV Kal Twv 0dnywv oTo AekavoTTédIo ABnvwv.
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3. OcwpnTIKS YTTORA6pO

3. O@ewpnTikd YTTOROBPO

3.1 Eicaywyn

2€ auTO TO KEPAAQIO TTAPOUCIACETAI TO BEWPNTIKO UTTORABPO OTO OTT0I0 BACIOTNKE N
avaAuon Tou avTikeigévou NG AImAwpaTikAg Epyaciag. Apxikd, yivetal pia avagopd
o€ Baoikég EvvoleG TNG OTATIOTIKAG WOTE va yivouv TTIo eUKoAa kartavonTég. ‘ETrerra,
ava@épeTal AETITOMEPWGS N MEBOSOC TTou avamTuXOnke yia TNV avaAuon Twv Utro
€EETOON XPOVOOEIPWY KOl TEAIKWG N avaTTu¢n KAataAANAwv povtéAwv ARIMA. Xtnv
ouvéxela, TTapouciddovtal Kal oXoAafovTal Ol OTATIOTIKOI £AEYXOl KAl T KPITAPIO
amodoxig N amméppipns evog poviédou ARIMA. T€Aog, TTapatifstal oxXnUATIKA n
oladikaoia Tou akoAouBnibnke yia TNV avamTugn Tou KOTAAANAouU povTéAou

TTPORAEWNC.

3.2 Baoikeg 'EVVOIEG ZTATIOTIKNG

O mpwt0og 0pIoudS cival 0 TANBUCHOG Kal gival TO GUVOAO TwV 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 €vvola cival To "deiypa® Kal ava@épetal o€ va
UTTOOUVOAO TOUu TTANBuopoU. O1 TTEPICOOTEPEG OTATIOTIKEG £PEUVEG OTnPEICovTal OF
dciypara agpou o1 1810TNTEG Tou TTANBUCOU gival cuvABwg adlvaTov va KaTaypa@ouv.
Ta cuptrepdopata mou Ba TTPoKUWouUV aTrd TN PEAETN Tou deiypatog Ba IoxUouv JE
IKOVOTTOINTIKA OKPiBeIa yia OAOKANPO TO TTANBuoud poévo av To Octiyya 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 diakpivovTal 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 apiBuoi WOTE va TTAPOUCIACTEL pIa TEToIa HETARANTA,
oAAG n xpron autwv eivar kaBapd ouuPoAIK Kal dev aTroTeAel povada
METPNONG. TETOIEG YIO TTAPABEIYHA Eival TO ETTITTEOO POPPWONG.

¢ [oooTtikég peTaBAnTég (quantitative variables): OpiCovral o1 yeTaBANTEG Ol
OTTOiEG eK@PAlovTal PE apIiBuoUg TTou GUwWG £XOUV TN onuacia TG PETPNONg,
OTTWG yIa TTapdadelyua n nAikia A 10 TTANBOG TwWv ATOPWYV HIAG OIKOYEVEIAG.
EmmAéov o1 TTo00TIKEG HETABANTEG dlakpivovTal Pe TN oeipd Toug oe OUOo
MEYAAEG KATNYOPIES, TIG DIAKPITEG KAI TIG CUVEXEIG.

o Mia petaBAnT Bewpeital dlakpITh OTAV N PIKPOTEPN PN UNOEVIKA
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 oTtroiadntrote  HIKpy ToodétnTa, OnAadry utopei va  Trdpel
OTTOI00ATTOTE TIWA O¢ éva didoTnua TIMwy. MNa TTapddeiyya TéTola
METARBANTA pTTOPEl va BewpnBolv Ta AeTTd, Ta OeUTEPOAETTTA, N
TaxuTtnTa.

Emiong 800 atrd Ta mo onuavtikd Peyédn Ta oTroia XpNnoIPoTTolouvTal 0ToV KAGSO TNG
OTATIOTIKAG KAl UTTAPYXOUV O€ OAEG TIG KATAVOUEG gival N péon TIPA Kal N diakopavon.
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3. OcwpnTIKS YTTORA6pO

Q¢ péon miun (E) opiCetal To dBpoicua Twv TIMWVY d1a TO TTARB0G TWV TIHWYV. AIGKUPAVOT)
OPICETAI O «HECOG OPOG TWV TETPAYWVWYV dlapopwV aTrd 1o Yoo 6pox. H diakuuavon
(Var) eival ion pe 0 edv OAeg ol TINEG TNG PETABANTAG cival ioeg. Ooo peyaAuTepn ival
N S10Qopd YETALU TwV TINWY, TOCGO YeyaAUTepn gival n diakupavon. OTav n diakupavaon
givar peyaAuTepn amd Tnv uéon TIPA, Autd ovopdadeTal utrePdIaoTIopd Kai Eival
MeyaAUTepn atro 1. EAv ival pikpdTepn atrd 1 atrd auTh €ival yVwaoTr] WG UTTODIACTOAN.

?_f1+f_?+...+r‘_g‘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 CUVUTTAPXOUV OTO D10 JOVTEAO €ival O OUVTEAEOTAG
ouoxétiong p. 'Eotw x, y dUo Tuxaieg kal ocuvexeig petafAntés. O BaBudg g
YPOUMIKAG CUCXETIONG TWV dUO0 PETARBANTWY X Kal Y, Ol OTToieg £Xouv dlaoTropd ax2
Kal gy™ 2 avTioToIXA, KAl ouvRIAoTIOPA gxy= COV[X,y] KaBopileTal JUE TO CUVTEAEOTNA
ouoxéTiong (correlation coefficient) p, o otroiog opideTal wg €¢AG: p=(oxy/ox)(1/oy). H
EKTIUNON TOU CUVTEAEOTA CUOXETIONG P YIVETAI JE TNV QVTIKATAOTACT OTNV TTOPATTAVW
eCiowon g ouvdiaoTTopds OoXy Kal Twv SIOCTTIOPWY OX, Y, aTTd OTTOU TTPOKUTITEI
TEAIKA N EKQPAOT TNG EKTIUATPIOG I

> (6 =B - F) ES. 3.3
o ——— : 2
30 -0 S0 -7

\' -l Tl

O ouvTeAeoTAG CUOXETIONG P EKPPACEI TO BaBUOG Kal TOV TPOTTO TTOU 01 U0 PETARANTEG
ouoyxeTiCovtal. Aegv e€aptaTal armmd Tnv Jovdada pETpnong TWV X Kal Y KAl TTaipvel TINEG
oTo didoTtnua [-1,1]. TiuéG KovTd aTo 1 dnAwvouv Io0XUPr BETIKA GUOXETION, TIMEG KOVTA
070 -1 dNAWVOUV I0XUPr ApVNTIKA CUOXETION Kal TIHEG KOVTA 0TO 0 dNAWVOUV YPAPHUIKK
aveEapTnoia Twv X KAl y.

3.3 AvaAuon Xpovooeipwyv

Me Tov 6po xpovoAoyikn o€ipd A Xpovooeipd opifoupe pia ogipd Oedouévwy PE KUPIO
XOPaAKTNEIOTIKG Tn dlaTeTaypévn Xpovikh SidTagn Twv TTapatnprocwy TnG O€Ipdg
(ZupidToudog, 2010). Or avaAuoeig xpovooeipwy Baacifovial oTnv uttobeon 6Tl pIa
0edouévn xpovoaoelpd sival To dBPoICUa TPIWV CUVICTWOWY, ] XOPAKTNPICTIKWY, TTOU
ouvavTwvTal ouxva oe TETola Oedopéva. H pabnuariki avamapdoTacn Tng
TTPOCEYYIONG TNG ATTOoUVOEDNG TNG XPOoVvooelpdg ypagetal wg: Yi=f(Tt,St,Et), 6mou Yt
gival n (TTpayuaTikn) TIWA XPOVOOoEIpAg Tn XpovikA oTiyun t, Tt gival To oToIxEiO TAONG
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3. OcwpnTIKS YTTORA6pO

™ xpovikh oTiyu t, St To emoxikd oToixeio TN Xpovik oTiyury t kar Et civar 1o
akavovioTo () Tuxaio) aToixeio Tn xpovikr oTiyun t (Whasington et al., 2020).

Omweg avagépbnke oTnv avaokotnon g BiBAloypagiog, Ta povréAa ARIMA
BewpnBnkav Ta Mo KAaTGAANAQ yia T JovteAoTToIinoN TNG METABOAAG TNG KUKAOPOpIaG
Twv TMeCWV Kal Twv 0dnywv oT1o AekavoTrédio ABNvwy. ZUVETTWG, auTd To KEQAAaIO
ETTIKEVTPWVETAI OTNV OIKOYEVEID TwV PJOVTEAWY Autouarou MaAivdopopikolu Kivoupevou
Méoou Opou (ARIMA) TTou gival paBnuatik@ PovTEAA AUTOOUOCXETIONG (CUOXETION
METOEU TIMWYV), O MIa Xpovooelpd. e avriBeon e TN XPAON XPOVOOEIPWY Of
TTaAvopounaon, Ta povréAa ARIMA TTeplypd@ouv Tn cupdTTEPIPOPA PIag HETABANTAG WG
TTPOG TIG TTPONYOUHEVEG TIMEG TNG. AUTA Ta OVTEAQ gival apKeTE atTAd yia avatTuén kai
givalr xprioiga yia tnv TPORAEWnN XPOVOCEIPWY OKOMPN Kal AAEIYPEl ETTEENYNUATIKWYV
peTafAnTwy. Ta povréAa ARIMA xpnoiuoTroloUvTal eupéwg o€ oXedOvV OAOUG Toug
TOMEIG peTaopdg pe afloonueiwtn emruxia (Whasington et al., 2020). ‘Eva povtéAo
ARIMA eival pia yevikeuon evog povtéhou Autoregressive Moving Average (ARMA) kai
YEVIK& GUMBOAICETAl WG:

ARIMA (p,d,q) ES. 3.4
oT1ToU:

p OonAwvel Tnv autopaTtn TTAAIVOPOMIKN aelpd  (OnA. TOV apIBUO  XPOVIKWV
KaBuoTepAoEwY)

d utrodnAwvel Tn diagopd (dnA. Tov apiBud Twv dIAPOPOTTOINUEVWY NETACXNMATIOHWV
TTOU QTTAITOUVTAI ATTO TIG XPOVOOEIPEG VIO va Yivel OTACIUN)

g uTTodNAWVEI TN PN €TTOXIOKA Kivnon Tou péoou Opou (dnA. Tnv KabuoTtépnon Tou
oToIXEioU GQAAUATOG, TO OTTOIO €ival TO TUAMA TWV XPOVOCEIPWY TTOU dev eEnyouvTal
atrd TNV Tdon A TNV ETTOXIKOTNTA)

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

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

oT1ToU:

o  DEeRP cival £vag QopEag CUVTEAEOTWV Yia Toug 6poug AR
o OeR%cival £évag Qopéag ouvTEAEOTWY Yia Toug 6poug MA
oy €ival n HETABANTA ATTOTEAECOUATOG TTOU PETPATAI OTO XPOVo t
e B cival évag @opéag TTou XpnOIYOTTOIEITAI I00dUVANA YIa VO UTTOOEIgEl TOV
TeEAEOTA KaBUOTEPNONG
e ¢ gival To TuXaio o@daAua (white noise, residual) oxetieTal ye Tn péTpnon t pe
et~N (0, 0?)
ATO Tnv GAAn TTAeupd, Ta emoxiokd poviéAa ARIMA xpnoigoTtrolouvTal éTtav ol
XPOVOOEIPEG TTapOoUCIGlouv €oXIKOTNTA. AUTA T POVTEAQ gival TTapOuoIa HE Ta
povtéAa ARIMA kai ouvrBwg cupBoAiovTtal wg:

ARIMA (p,d,q)(P,D,Q)m
ES. 3.6
oTTOU:
e P UTTOONAWVEI TN PN ETTOXIOKI auTOUATn TTAAIVOPOUIKN GEIP&
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3. OcwpnTIKS YTTORA6pO

o d utrodnAwvel TN Pn €TOXIOKN diagopd
e  UTTOONAWVEI TN PN ETTOXIOKN TGO PECOU Kivnong
e 10 P utrodnAwvel Tnv €ToxIoKA autopaTn TTAAIVOPOUIKA oeipd
o 710 D utrodnAwvel €TToxIKA dlagopoTroinon
e 710 Q UTTOdNAWVEI ETTOXIKN PJETOKIVNON HECOU OPOU
e TO M €ival 0 apIBUOS Twv TTEPIOdWY C€ KABE GeCOV
To emmoxikd poviéAo ARIMA ptTopEi va YeVIKEUTET wG:

¢, (B*)#, (B)(1—B)*(1— By, = 6, (B*)8, (Be,
ES. 3.7

OTTOU:

e p dnAwvel TN un €TToxIak autouaTn TTAAIVOPOUIKK TEIpd

e 710 S gival n TTEPIOBOG KATA TNV OTTOIA EUPAVICETAI N ETTOXIOKH TAON

e 710 B cival éva didvucua TToU XpNOoIYOTIOIEITAl I00BUVANA YIia va OEifel Tov
TeEAEOTA KOBUOTEPNONG

e 10 O cival éva diIdvuopa OUVTEAECTWYV Yia Toug Opoug AR

e d gival n eTTOXIKA diagopoTToinon

ey €ival n ueTaBANT aTTOTEAEOUATOG TTOU PETPATAI GTO XPOVO t

O1 xpovoaoeipég eugavifouv KaTTola KoIva BaciKG XapaKTNPIOTIKA: TNV GTACINOTNTA N
MN oTacigoTnTa (stationary or non-stationary), Tnv taon (trend), Tnv TEPIOBIKOTATA TTOU
dlakpiveTal og eTTOXIKOTNTA (seasonality) ) KUKAIKR dlakupavon (cycle), Ta katdAoira
(residuals), aAAG kal TNV autoouoXETIoN (auto-correlation)

3.3.1 ETroxikn arroouvBeon Kal oTaoIgoTATA

Q¢ TPpWTO BAMA YIO TNV TAUTOTTOINON TOU POVTEAOU Kal TNV EPpUNVEIN TWV OEDOUEVWV
XPOVOOEIPWY, ATTAITEITAI N ATTOOUVOECH TWV XPOVOOEIPWY TNG TTAPATNPOUMPEVNG
METABANTAG YIa TOV TTPOCDIOPICHO Twv BeueNlwdwy (Kol un TTapaTnPOUHEVWY)
THNPATWY TNG: TAon (trend), emmoxikOTNTA (Seasonality) kai Tuxaudétnta (random). H
ATTOOUVOEDN XPOVOOEIPAG PTTOPET va XpNOoIMOTToINBE yia TN MéTpNon TNG 10XU0G TNG
Tdong Kal NG eToxIkOTNTAG (Wang et al., 2006). O 1pOTT0G e TOV OTTOI0 EKTEAEITAI N
atTooUvOeon e€apTaTal aTTO TO av Ta OEDOPEVA XPOVOOEIPWY Eival TTOAMATTAACIACTIKG
(multiplicative) 1 mpdéoBeta (additive) (Hyndman & Athanasopoulos, 2018). H
aTTO0UVOEDN PTTOPEI VO YPaQTE WG:

=T, +5 +R
YVe= T T TR e 3g

oT1Tou:

oy, gival n (TTPAYMOTIKA) TIUA XPOVOOEIPAS TN XPOVIKA OTIyuA 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 XPOVIKK OTIYUNA t
Eivai ettiong onuavtiké ol XpNoIUOTTOIOUKEVESG XPOVOOEIPEG VA €ival OTACIMES, KABWG
gival 1o €UKOAO va TTPoRAepBei TTOTE 0 HEGOG OPOG Kal N dlakUuavon gival oTabepEg
ME TNV TTépodo Tou xpovou (Hyndman & Athanasopoulos, 2018). MNpokeiuévou va yivel
OTACIUN MIO XPOVOOEIPd, UTTOPEI VO EPOPUOOTEI £VAG JETAOXNMATIONOG oTa dedoéva,
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3. OcwpnTIKS YTTORA6pO

XpnoigotrolwvTag mn HEBodo diagopoTtroinong. H pébodog autr agaipei TiIG aAAayEg
oTo €miTedo pIag xpovooeipdg, efaleipoviag Tnv TAon Kal TV ETTOXIKOTNTA KAl
OUVETTWG OTABEPOTTOILVTAS TO PECO OPO TWV XPovooelpwy. MNa va eAeyxXTei pia
Xpovooeipd yia otacigotnta 6a xpnoigotroinBei o €Aeyxog Augmented Dickey-Fuller
(Dickey & Fuller, 1979). H dokipr) Augmented Dickey-Fuller (ADF) eAéyxel ev 10 ¢ =
0 o€ govTEAa TNG HOPPNG:

Ay, = a+ Bt +@yey + 614y, + EAye 5 + o5
ES. 3.9

OTr0U:

oyt gival Ta TTAPATNEOUUEVA OESONEVA XPOVOTEIPWV

e q cival yia oTaBepd

e [ gival 0 CUVTEAEOTAG TNG XPOVIKNG TAoNg

o & gival uNdeVIKOG 6POG TPAAUATOC.
XpnoigoTtroiwvtag tn dokiu ADF, otn Trepimrtwon 1ou ¢ <0, ol XpovooEIpES ival
OTAOCIEG.

3.3.2 ZuvapTtioeig AutoouoXETiong Kal Mepikig AUTOOUCXETIONG

MNa va mpoodiopioTei éva apxikd poviéAo ARIMA, Ba xpnoiuoTtroinBouv ol YPaPIKESG
TTaPAOTACEIC TWV CUVAPTAOEWV auToouoxETiong [Autocorrelation (ACF)] kar pepIkAg
autoouoxETiong [Partial Autocorrelation (PACF)]. H cuoxétion petagy dUo Tuxaiwv
MeTaBANTWY X kal Y ptropei va opioTei wg (Dettling, 2018):

I':'D.F".F"[:X, }":] = ,LL
JVar(X)Var(Y)
ES. 3.10
Otrovu:

e Corr (X,Y) eival n cuoxETion PETAEU Twv dUO PETABANTWYV

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

e Var (X), Var (Y) €ival o1 pegovwpéveg SIAKUPAVOEIG TOUG.
Mo OTACIYEG XPOVOTEIPEG, N AUTOCUOXETION, ONAQDK N CUOYXETION PIOG CUYKEKPIUEVNG
METABANTAG ME TNV TTponyouuEevn atrd AUTH, PTTOPEI va OPIOTEI WG ouvapTNON TNG
XPOVIKNG uaTtépnong lag k (Dettling, 2018):

p(k) = Corr(X;s5, X,)
EE. 3.11

OTr0U:

o X, gival n pétpnon oto Xpovo t kail X+ €ival n yErpnon otn lag k.
Mmopei va vyivel katavontd Om n ouvdptnon ACF opiel Tn ouoxétion MIOG
TapatAPNONG X: + x ME TTPONYOUUEVEG PETPNOEIG X, TNG idlaG peTaBANTAG. Opoiwg, n
ouvapTNON MEPIKAG AUTOCUOXETIONG TN XPOVIKA uoTépnon lag k ytropei va oploTei wg:

(k) = Corr(Xeqgpe, Xe| Xep1 = Xesqy s K1 = Xeqpeq)
ES. 3.12
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3. OcwpnTIKS YTTORA6pO

TTOU UTTOdNAWVEl TN oxéon METAEU X+ Kal X¢, OEDOUEVOU OTI N YPAPMIKN €6APTNON
METAGU X¢+ 1 KAl X¢ + k — 1 EXEI OQOAIPEDEI.

driaxvovtag Ta dlaypduupata 1600 TnG autoouoxétiong ACF 6oo kai TG HEPIKAG
autoouoxétiong PACF eival eUKOAOTEPO va €eVTOTTIOTEI N OUCYXETION METAEU TTIO
TPOCEATWY TTAPATNPNCEWY TNG METABANTAG Kal Tautdxpova n Umapén Eeite
TIPAYHMOTIKWY  KOBUOTEPNUEVWY  OUTOCUCXETIOEWY  €ITE  QAUTOOUCXETIOEWY  TTOU
TTpoKaAoUvTal atrd GAAEG JETPAOEIG.

JUMTTEPOACUATIKA, O UTTOAOYIOHOG TWV OUVTEAECOTWYV AUTOOUCXETIONG, YIa DIAPOPES
XPOVIKEG uoTepnoelg (lags) piag xpovooelpdg, Bondd oTn atmoTiunon YIag XPOovooEipag
WG TPOG TNV TuxaudTnTa Kal TNV oTtaciuétnta. Tuxaia xpovooeipd Bewpeital n
Xpovooeipd oTnv oTToia KABe TTapaTthpnon €ival avedptnTn a1rd OTToI0dNATTIOTE AAAN
TTapaTApNoN. Z& pia Tuxaia xpovooeipd T0 95% Twv CUVTEAEOTWV QUTOCUCXETIONG
BpiokovTal 0To BIGCTNUA TToU opileTal aTrd TIC TIWEG +1.96/vn &TToU N €ival 0 apIBUSS
TWV TTopPATNPNOEWV. EAv oI OUVTEAEOTEG QAUTOCUOCXETIONG PBpiokovtal ekTOG Twv
TTOPATTAVW OpPIWV TOTE UTTAPXEI CUOXETION AVAUECO OTIG TTAPATNPACEIS KAl dpa n
xpovooeipd dev eivalr Tuxaia. Ocov agopd Tn OTOCINOTNTA, yiA Wia Pn OTACIUN
XPOVOOEIPA, Ol CUVTEAEOTEG AQUTOCUOXETIONG €ival OIAQOPOI TOU PNOEVOC VIO APKETEQ
ETTAVAAAWEIG aTTO TIG TTPWTESG XPOVIKEG UOTEPAOEIC Kal apyd, TTpooeyyi(ouv To UNOEV.

3.3.3 Avayvwpion MovTtéAou

MNa va opiaTolv ol TTapdueTpol p, d, g yia 1o yovréAo ARIMA, Ba xpnoiuotroinBei pia
autouatn avalATnon Twv KOAUTEPWYV TTAPAUETPWY OCUPQWVA ME TO KPITAPIO
mAnpo@opiwv Akaike (AIC) 3 To kpiITApio Bayesian Information (BIC). To kaAutepo
MovTéAO Ba eTTiAeyei ue Baon Ta pikpoTepa AIC kai BIC.

H dokiun Ljung-Box (Ljung & Box, 1978) Ba xpnaoipotroindei emiong wg éva dnUo@IAEG
O1ayvwaoTIKS epyalAcio yia Tn dokipr TG KATAAANASTNTAG Tou povTéAou. H dokipr) Ljung-
Box opiceTal wg:

Ho: To povTtéAo dev eival KataAAnAo
H1: To povtéAo gival KatdAAnAo
Aedopévou Tou OTATIOTIKOU EAEYXOU:

a2
s
n—k

Q =n(n+2) XY=
ES. 3.13

OTr0U:

e 1 Eival TO PAKOG TWV XPOVOOEIPWV
e 7K Eival N EKTIHWMPEVN AUTOOUCYKETION TWV XPOVIKWYVY OEIPWV OTN XPOVIK)
uvotépnon k (lag k)
e m gival 0 apiBUOs Twv KaBuoTePRoEwV TToU doKIualovTal.
To TEDT ATTOPPITITEI TNV INOEVIKN UTTOBECN €Av:

@ = Iiz—q:r.h
ES. 3.14
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3. OcwpnTIKS YTTORA6pO

OTr0U:

e x’1qn E€iVal N TIUA TOU TTiVaKA KATavopng X2 pe h BaBuolg eAeuBepiag Kal
etmimedo onuaciag a. O1 Babuoi eAeuBepiwv TTPETTEI va gival icol ye m — p — q,
OTTOU M €ival 0 ApPIBPOG TWV UTTOAEITTOMEVWV QUTOOUGCXETIONG TTOU TTPETTEI VA
eAeyxBouv Kal p, g gival ol TTapaueTpol ARIMA

3.3.4 ACloAéynon MpoBAéwewv

Metd Tnv avamTugn Twv goviéAwv ARIMA ota deiypaTta eAéyyxou Kai eTTIKUPwWONG TToU
éxouv oplioTei, ol TpoBAéwelg Ba afloAoynBouv XPNOILOTTOIWVTAG ONUOYIAEIG
HeTpROEI§ afioAdynong TTPoORAeywng 6TTwG:

e Mean Error (ME), 10 otroio &ivel Tn péon TIUA Tou OQAAPATOS TTPORAEWNS

1
ME=§Le EE. 3.15
o Mean Absolute Error (MAE), tTou divel Tn péon TiUA Tou atmTOAUTOU OQAAPOTOG
TPORAeWNg
MAE =—%le,|
ES. 3.16

e Mean Percentage Error (MPE), tou &ivel Tn péon Ty Tou OQAAPATOG
TTPOBAEWNG O€ TTOCOOTO

MPE=1y—= _.100
N~ observed; E§ 3.17

e Mean Absolute Percentage Error (MAPE), TTou aTTeIKoVviCel TO JEGO OQAAUQ O€
TTO00O0TIAIOUG OPOUG

L1y lod
MAPE = NE observed;
ES. 3.18
e Root Mean Squared Error (RMSE), TTou €ival n TeTpaywvikr pifa tou yécou

TETPAYWVIKOU CQAAUATOG

1 =~
RMSE = [-%.¢f

ES. 3.19
OTtrou N gival 0 apIBPOS Twv TTPORAETTOUEVWY ONUEIWY Kal et €ival TO OQAAuQ.

TéNog, Ba eheyxBei n OTATIOTIKA ONUAVTIKOTNTA TWV PN ETTOXIKWY KAl ETTOXIKWV
oToIXeiwv Twv povréAwv ARIMA.

O &¢iktng AIC, d¢eixvel TNV eKTIUNON TOU CQAAPOTOG KAl atToTEAET Evav akOun éAeyxo
Tou TIPETTEl va Trpayuartotroindei. To o@daAua TTpoRAewng oto deiypa eivalr T0
avapevouevo o@dApa otnv TPORAewn Tng amokpiong amd 1o Ociyua oe éva
ekmaideupévo Oeiypa (train sample). Eriong, 10 AIC Bacifetar otn Bewpia g
mAnpogopiag. Otav éva oTaTIOTIKO PMOVTEAO XPNOIUOTTOIEITAl yIa TNV avatrapdoTaon
NG d1adikaaiag TTou dnuioupynoe Ta dedopéva, N avaTrapaoTacn oXedov TTOTE dev Ba
gival akpIBnG Kal autd €Xel WG OTTOTEAECHA va XaBouv OpIoPEVEG TTANPOPOPIES
XPNOIMOTTOIWVTAG TO HOVTEAO TTOU avTITTpoowTTeloel Tn diadikaacia. OT1roTe 0 pOAOG Tou
AIC cival va ekTiu& TN OXETIKA TTOOOTNTA TTANPOQPOPIWV TTou xAabnkav Katd Tov
oxnuaTiopd Tou povtéAou TTpOPRAewns. ETTopévwg, yia va ival atmodekTd T0 HOVTEAD
TpETTEl N apIOuNnTIKA TiuA Tou AIC va gival piIKpA yiaTi ouvettdyetal oto 0TI 0 apIiBuog
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3. OcwpnTIKS YTTORA6pO

TWV TTANPOYOpPIWV TToU XAbnkav gival JIKPOG, TO OTT0i0 KIOAAG gival Kal 0 ETMOUUNTOG
OTOXO0G.

3.4 Aidypaupa Ponc Avamtuéng MovtéAou ARIMA

AkoAoUBwg TTapoucidlovial o€ SIAypapHda PORS Ol ATTAPAITNTOlI UTTOAOYICMOI Kal
£€Agyxol TToU TTpaypaToTToeNKav yia Tnv avadAuon TnG XPovooeipdas Kal TEAIKWG TV
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 avatmTuéng povréAou ARIMA

21



4. Yuh\oyn kai ETregepyaaia ZToixeiwv

4. 2ul\oyn kal EtreCepyaaoia ZToIxgiwy

4.1 Eiloaywyn

Me tnv oAokAfpwon NG BIBAIOYPAPIKAG avaoKOTINONG EPEUVIDY CUVAQWY HE TO
QVTIKEIMEVO TNG TTApoUoag ATAWHATIKAG Epyaciag TTou attooKoTToUo e OTNY ATTOKTNON
Baoikwv yvwoewv TAvw oTo Béua TNG BIWOIUNG ACTIKAG KIVNTIKOTNTAG KAl TOV
TTPOGOIOPIOHUO TWV KATAAANAWY PEBOdWYV OTATIOTIKAG avAAUONG, O ETTOUEVOG OTOXOG
gival n ouAAoyn Kal n eTe§EpyaTia Twy ATTAPAITNTWY OTOIXEIWV YIa TNV EKTTARPWON
Twv OTOXWV TNG AIMTAWMATIKAG. AuTO To Brua eival 1Id1aiTepa onUavTiko Kabwg Ba yivel
AeTrTopEPAG avaAuon Tng diadikaciag €10l woTe va d0Bei pia TTARPNG €Ikdva NG
agloTNoTIag Kal TNG TToIOTNTAG TWV OEDOUEVWY TTOU XPNOIKOTTOINONKav.

EidIkéTepa, TO TTapdV KeEPAAQIO Xwpiletal oe OUo evdTnNTeG. H TTpwotn €vOTNTQ,
avagépetal otnv Siladikacia ouAAoyng Twv oToixeiwv TTou afloTroindnkav oTo
TAQiolo Tng TTapoucag AImMAwUaATIKAG. H delTepn evdTNTA ETTIKEVTPUWVETAI OTNV
TEPIYPAPIKN OTATIOTIK avdAuon Twv &v AOyw OTOIXEIWV Kal TTapoucIalovTal
OUYKEVTPWTIKA dlaypduPaTa KAl TTIVAKEG, TTOU ATTEIKOVICOUV TIG XPOVOOEIPEG TWV
OUAN\eYOPEVWY  KUKAOQOPIOKWY Oedopévwy, HE TNV [Borbeia Tou TTPoYPAUUATOS
AoyioTIKWwv QUAAwvV Microsoft Excel. Ztnv ouvéxela, mapouaidlovial opicuéva
CUUTTEPAOUATA TTOU TTPOKUTITOUV OTTO TNV TTEPIYPAPIKA avaAuor. ETTopévwg, yiveTal
avtIAnNTITé 011 N dladikacia Tou Ba avaAuBei TTapakdTw E€ival OUCIOOTIKA yid TNV
EMTEUEN TWV OTOXWV TNG AITAwPATIKAG Epyaciag.

4.2 >ulAoyr) KukAogoplakwyv AgdouéEvwy

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 ZTroixeia epappoyng amo 1ig Ouddeg MeTprioewyv kal Epsuvwy Tou E.M.IM.

H ouAloyn Oedopévwyv KATOVOUNG TNG KUKAOQOPIOG TTPAYMOTOTTOINONKE HE TN
ouykpOTNoON OPAdOG WETPAOEWY ATTO OUYKOIVWVIOAOYOUG MNXavikoug Tou Topéa
MeTagopwyv kai Zuykoivwviokig YTrodourg Tou EBvikou MetaodBiou MoAuteyveiou. H
ev. Aoyw opdda ouvéBale oTtnv  TTpaydarotroinon  épeuvag  TTediou  pEOw
TTAPATNPAOCEWY KAl KATAYPOPNG TwV KUKAOPOPIOKWY GOPTWYV. Q¢ TUTTIKA NUEPA yIa TIG
METPAOEIG ETIAEXTNKE N NnuEpa MEuTTTn. O1 peTprioeig Trediou TTpaypaToTToINOnKav o€
onueia Omwg opifovral TTaPakATw, OTOo KEVIPO TnG ABnvag. MNa kdébe onueio
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 v agloAdynon Twv KUKAOQOPIOKWY QOPTWYV Kal TNG oUvBeang TNG KUKAOQopiag,
KaTtaypd@nkav ol KukAo@oplakoi @opTtol (OIEAEUOEIG) TwV aKOAOUBwV pEoWV
METAPOPAG, yia TIG 14 TTpwTEG EBOOUADES AITOUPYiag TNG DOKIPACTIKNAG AEITOUPYiag Tou
MeydaAou lMepitraTou:

e IX emBaTikG oxAuaTa
o Tagi
o MoTOOUKAETEG
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4. Yuh\oyn kai ETregepyaaia ZToixeiwv

dopTnyd
New@opeia
ModnAara
Martivia

2UYKeEKPIYEVA, EEETACETAI O WPIAIOG KUKAOPOPIAKOS POPTOG TWV TTECWV Kal N oUVOEDN
TNG KUKAOQOpPIag oTa ev AOyw péoa PETAQPOPAG o€ ETTIAEYUEVA ONEid O KEVTPIKOUG
00IkoUg d&oveg TNG ABAvVOG, OTNV €yyug TTEPIOX ETTIPPONG TWV KUKAOQPOPIAKWV
emeuBaoewv Tou Meyahou MepimrdTou aAAG Kal O€ TTEPIPEPEIAKOUG 08IKOUG GEoveg. Ta
TTPOAvVaPEPOPEVA anuEia gival:

MavemmoTnuiou (Ziva- P. depaiou)

Akadnpiag (Ziva- P. ®epaiou)

21adiou (KohokoTpwvn -Xpriotou Aadd)

26Awvog (Ziva —AokANnTTIOU)

Bao. Zoiag (Zékepn —AKadnpiag)

OiIAeANAvwyV (Kap. ZepBiag-MnTpoTTOAEWC)

Bao. AupaAiag (zevo@wvTtog-OBwvog)

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

Eppou (MAateia ABuocaonviag- Nopuavou)
MnTpoTréAewg ( uTTPOGCTA aTTd TNV MNnTPATTOAN)
Eupimmidou (katavrn ABnvdag) kai

20@okA£oug (avavtn ABnvag)

270 €TTOUEVO OTABIO TTPAYHATOTTOINONKE OPASOTTOINCN TWV OBIKWV AEOVWV YIa TNV
€EQYWYN CUUTTEPOACHATWY OXETIKA PE TN OUVOEOH TNG KUKAOQOPIOG Kal TEAIKWG TNG
agloAdynong tng deuTepng TePIGOOU SOKIPACTIKAG 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. Oudvolag, 6tTou Ba dnuioupynBei véog emmITTAéoV XWPOS yia TTeCOUG Kal
TTodNAATEG. ZTNV TTPWTN TTEPIOdO dOKINAOTIKAG Asitoupyiag (14/06/2020 - 31/07/2020)
n MNavemmoTnuiou Asitoupynoe pe TTAGTOG 3 Awpidwyv KukAogopiag (9 péTpa emITTAéOV
TAdTOG TTECodpoiou) o€ A0 TO PAKOG TNG 0d0U. 2T deUTePN TTEPIOOO SOKIUAOTIKAG
Aeiroupyiag (ammd 03/08/2020) atroddBnke OTnNV PNXAvokivnTn KukAo@opia uia
EMTTAEOV Awpida KUKAOQopIiag Kkal €TTOPéVwGg N 006¢ Asitoupynoe pe 4 Awpideg
KUKAo@opiag.

Mo ouykekpipéva ol 0dikoi dEoveg opadoTroidnkav OTTwWG PaiveTal aKOAoUOwWG:
o [lavemoTtnuiou
o Kevrpikoi odikoi agoveg (TrepiAapBavel TIg 0doug ZTadiou, éAwvog, Epuod,
ABnvag, Euputridou, ZopokAéoug, MnTpoTTdAcwg Kal Akadnuiag)
o [lepipepeiakoi odikoi a&oveg (TTepidauBaver TG odoug AAlegavdpag kal B.
Kwv/vou).
o Odikoi Atoveg Eioddou (trepihapBavel TiIg 060U¢ Bao. Zogiag kal Bao. AuaAiag)
o OOdikoi Atoveg E€06d0u (TrepihapBavel TIc 0doUg Baao. Zogiag kal DIAeEAAAVWV)

4.2.2 2101X€Eia KUKAOQOpiag attd Tnv Apple
MNa tnv ektTévnon NG Trapoucag AITAwaTIKN Epyaaciag, xpnoipgotroiénkav €1miong,
KUKAOQOPIaKA oTolxEia TTou oUAAEXBnKav atTd Tnv SIadIKTUaKr e@apuoyr Tng Apple.

2UYKeKpIUEVa, TUAAEXBNKav dedopéva yia TNV KaBnuepIvr) HETABOAR TG KUKAoopiag
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Twv odnywv Kal Twv TeCwv TNV avtioToixn TTepiodo yia Tnv oTToia PETPnONKav ol
OleAeloeIg ava PNECO PETAPOPA OTO KEVTPO TNG ABrivag dnAadn, amod 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
uTToywn Ta ZapBaTtokupiaka. Zav NuéPa opifeTal atmd Ta PJECAVUXTA WG Ta ETTOMEVA
pNegavuxTa, wpa EipnvikoU. ZTnv katnyopia Twv odnywv cuutreplAauBdavovtal 6Aol ol
odnyoi oxNUATWY Xwpic KATToIa OUYKEKPIPEVN BlakpiTotroinon. Agifel va onuelwBei
TTwWG oav onueio avapopdg 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 UTTOEVOTNTA QUTH TTapouciadovtal opiouéva diaypdupata Tou dnuioupyrnénkav
oTn @Aon TNG TTPOKATAPKTIKNAG avaAuong pe okotrd Tn KAAUTEPN KATAVONON TWV
oedopévwy. Anpioupyndnkav eTommkG Trepi Ta 150 diaypduparta oTto TTPOYPAPUA
Microsoft Excel. Xtnv ouvéxela Tapoucidfovial eVOEIKTIKWG TO ONUAVTIKOTEPA
olaypdupaTa arrd Ta oTToia TTopouyv va ££ayxBoUlv KATTola GueCa CUPTTEPATUATA.

4.3.1 MetaBoAr KukAogopiag oto AekavoTTédio

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. Q¢ Trepiodog avagopdc (baseline) €xel opioTei n TePiodog TTpIv TV
apon TTEPIOPICHWY 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
g3 40
W
20
=
0
Z2zZz2zzZz2<<<<<<K<c<Lc << <LK Lttt -t LL L - cCccCccEcECcCcCcEEEEEE
= >>>>=> > ¥ ¥ ¥ ¥ & ¥
550000000000 %FTIITIHEUNEENSESSSSS
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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Xpovooelpa MetafoAng twv Nelwv oto Aekavomédio

° ABnvwv
180 .
e Baseline
160
140
S 120
lgrloo
(=
= 80
<
S 60
]
& 40
=
20
0
< <<<<K<<<<L L L EEEEEEEE
5655555555555 5555 53R REEEEEEEE
Eéﬁgr'u'oo'wg':'g'R‘g*'\ﬁzﬁﬂﬁ”“aﬁﬁm%”“’mﬂﬂﬁh%
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 TTapoucidalovTal SiaypAapHaTa OXETIKA PE TIG XPOVOOEIPEG TWV DIEAEUCEWV
eV KAl TNG oUvOEoNg TNG KUKAoopiag oc IX, Tai Kal JOTOOUKAETEG OTO KEVTPO
NG ABrvag KaTd TNV TTPWIVA QIXMr, VW TTapdAAnAa onueiwveTal ue yaAddio TAaiolo
N XPOVIKH TTEPiIod0¢ Katd TNV oTToia TTpaypartotroinke diatrAdtuvon NG SIOTOUNRS TNG
MavemmoTtnuiou atmd 3 KUKAOQOPIaKEG Awpideg o€ 4 Awpideg KUKAOPopiag (NHepopnvia
epappoyng diamAdtuvong diatoung odou: 3/8/2020). Aedouévou OTI O PETPROEIG
TTpaydaToTroloUvTay KABe MEPTTTN N deUTepn @aon Tou MeydAou Mepitrdrou (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 .
2500 "
./

- 2000 /

1500 . \

cC 1000 .’.—.—.’.
500

== .»’4.~'<!:.\ \./

N —

.-—-C —o

°
N N SR S S S VR VR W W VI S ¥
s N s N s N 00 /\00 /\00 /\00 /\00 by)) /\ XY)) r;v"o va‘b ,\f\«Q’
KNI A . SO S v R O

Huepopnvisg 2020
=@ [|QVETILOTNUIOU ==@m==KeyTplKOl ==@==Elc060U E€O60u eme@m=[epidepelakol

Aigypappa 4. 3: Meloi katd Tnv Mpwivr Aixur otnv MNavemoTnuiou Kol aToug 0d1koUg dgoveg Kevtpikoug,
Eio6dou, E¢6d0u kai Mepipepeiakols.
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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 =@=TcpLdpepelakoi

Huepopnvieg 2020

Alaypappa 4. 4: 1X katd v Mpwivy Aixur) otnv MavemoTtnuiou Kal 0Toug 0dIkoug agoveg KEvTpikoug,
Eio6dou, E¢6d0u kai Mepipepeiakols.

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

35%
30%
25%
o 20% =@=avemnotnuiov
g N«\.m ’
~ 15% —=@=— Kevtpikoi
10% .
==@==EL0060U
5%
0% E&C'JSOU
Y Y WS VA S SN VN VI WS SR SR VI, GRS i
>o° 'o" ,o‘) ,oo ,00 /\oo OIS b}o /\yp 'b"o 0'@ ,\f\f’ qoi- ,O* =@=[lcpLdepeLaKOl
AR M AN AR R s ¢ SRS

Huepounvieg 2020

Aldypappa 4. 5: Tagi katd tnv Mpwivr) Aixun otnv MavemaoTtnuiou Kail aToug 0d1koug agoveg KEvTpikoug,
Eio6dou, E¢6d0u kai Mepipepeiakols.

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

40%
35%
(Y
8 30%
= 25% ,
> e=@==[1OVETILOTNLLOV
320%
8 15% =@ KevTpLKol
§ 10% =@==EL0060U
0,
5% E€660U
0%
=@=epLdepeLakoi
O T R MR R S S R WY & &
NI NN NSNS - P & 4 o o oF

Huepounvieg 2020

Aigypappa 4. 6: MotooukAéTeg katd Tnv Mpwivry Aixury otnv MavemmoTtnuiou Kal aToug 0dIKoUg Agoveg
Kévtpikoug, Eioddou, E¢6dou kai Mepipepeiakous.
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EidikéTepa, Tapakdtw TapoucidlovTal S1aypAMHATA OXETIKA PE TIG XPOVOOEIPES TNG
ouvleong TnNG KukAogopiag oTo KEvipo TnG ABrivag oe emPatika X, Tagi,
MOTOOUKAETEG, POoPTNYd, Acw@opeia, TTodNAATA Kal TTaTivia Kal OTIG dUO aIXUES (TTPWIVN
KQlI ATTOYEUMATIVA).

20vBeon KukAodopiag otnv Navemotnpiov-Npwiwv Aun
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(]
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c © o (N O > O )
A O R A o R é\\ @\ ,9,\ ® Mode_Taxi
Huepopnvieg 2020 M Mode_Passenger

Alaypappa 4. 7: £0vBeon Kukhogopiag otnv MNavemmotnuiou otnv MpwivA Aixun (12/6/2020-22/10/2020)

20vBeon KukAodopiag otnv NMaveniotniov- AMOysupaTIVi
A
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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
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60% H Mode_Skates
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Aldypappa 4. 9: X0vBean Kukhogopiag atoug KevrpikoUg Odikoug Aoveg Tnv Mpwivr) Aixun (12/6/2020-
22/10/2020)

20vBOeon KukAodopiag otoug KevipikoUg Afoveg-Anoysupativiy
A
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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
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Huepounvieg 2020

Aigypappa 4. 11: ¥0vBeon Kukhogopiag atoug OdikoUug Agoveg Eicddou tnv Mpwivh Aixun (12/6/2020-
22/10/2020)

28



100%
80%
60%
40%
20%

0%

Noocootda Katoavoung

4. Zuhhoyn kai ETregepyaaia Zroixeiwv

20vBeon KukAodopiag otoug Afoveg ELooSou-Amoyeupartivi)

Axpn
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Aigypaupa 4. 12: 20vBeon Kukhogopiag otoug Odikoug Afoveg Eicddou tnv Atroyeupativiy Aixun
(12/6/2020-22/10/2020)

100%
80%
60%
40%
20%

0%

MNoooota Katavourg

20vOeon KukAodopiag otoug Afoveg EE060u- Mpwivry Apn
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Aidypappa 4. 13: 20vBeon Kukhogopiag oTtoug Odikoug Agoveg EEOSou Tnv Mpwivry Aixun (12/6/2020-

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

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

20vBeon KukAodopiag otoug Nepipepetakoug Afovec- Mpwivn
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Aigypaupa 4. 15: 20vBeon KukAogopiag otoug Mepigpepeiakols OdIkoug Agoveg tnv Mpwivh Aixun
(12/6/2020-22/10/2020)
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20vBeon KukAodopiag otoug Nepidepelakoug Aoveg-
Anoysvpativi Ayun
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Aldypappa 4. 16: 2uvBeon Kukhogopiag atoug Mepigpepeiakols OdikoUg Afoveg Tnv ATToyeupaTivi) Aixun
(12/6/2020-22/10/2020)

MNa TNV KaAOTEPN ETTOTTTEIO KAl oUyKpIon TG XPAoNnG X, Tagi, JOTOOUKAETWY Kal Tou
wplaiou @OpTOU TTECWV OTOUG 00IKOUG G&oveg UTTO PEAETN oTo KEVTPO NG ABAvag
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 KUKAOQOPIOKWY Awpidwv oTnv MNaveTTioTnuiou

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%

31



4. Yuh\oyn kai ETregepyaaia ZToixeiwv

4.4 MNapatnpnoeIg-ZuuTrepaopaTa

E&etdloviag 1a avwTépw Olaypduuarta, TTPOKUTITOUV ol €6AG TTapaTnPEROEIS Kal
OUNTTEPACHATA:

4.4.1 Kukhogopia oto Aekavotrédio Tng ABrivag

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 KUKAOPOpPIaG, YE €Eaipeon Tov PAvA
AUyouoTo AGYW KAAOKQIPIVWOV DIOKOTTWY TTOU EPPAVICETAI va €ival UEIWPEVN
alo0nTd. AuTA N MEIWON KoOpUuPWVETAl TTEPI TOV AEKATTEVTAUYOUOTO, OTTOU KAl
META aTTé €KEN EEKIVAEL N TTIO €vTOVn KUKAOQOpia 0dnywv. ATt apxEg ZeTTéEURpn
KAl ETTEITA QAIVETAI TTEPITTOU Wia oTaBEPn Xprion Twv oxXNUATWY TTouU €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 atTopuyn TS Xprhong MMM Adyw Kopwvoiou.

Ooov agopd otnv KukAogopia me{wv oTto Agkavotrédio CUPNPWVA 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
TTapaBepiopoU. 2TIG apxéG ZeTTePBpiou £xoupe TTAéov oTaBepOTTOiNON OTOV
apIBuo Twv TeCwV TToU €ival Aiyo heyaAUTePOG atd TIC apxég Tou louviou.
AvatréQeukTn €ival auth n TTapatApnon, KabBwg Tov ZeTTEUPRPIO €xOuv
TEAEIWOEI O KAOAOKAIPIVEG OIOKOTTEG Kal O Epyadopevol (OTO GUVOAO TOug)
0delouV TIPOG TIG EPYOOIEG TOUG KAl TA TTAIOIG OTA OXOAEid Kal OTIG
dpaocTNPIOTNTEG TOUG.

4.4.2 3uvBeon Kukho@opiag oto KEVTPo TNG ABRvag

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

2UYKpIivovTag TNV KATAVOUN TG KUKAo@opiag otnv MavemoTnuiou katd
TNV TTPWIVA KAl QTTOYEUMATIVH QIXMK €ival Eu@avig n Heiwon 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
000 TTEPVAEl N NUEPA KOl KATAANYEI OTO aTTOyEUla.

2TOUG KEVTPIKOUG Agoveg evToTTieTal peyaAuTepn XpAon IX katd tTnv TTpwivA
QIXun o€ oX€éon Pe TNV atroyeupativr). O1 JOTOOUKAETEG OUWG TTAPOUCIAlouV
augnon 1o amdéysupa o oxéon Pe 1o TTpwi. H katavour ota Taéi kal Katd TIg
OUO0 aIxuég gival TTepiTTOU idIa.

AloOnTA KI augavopevn xprion Twv IX TTapatnpeital Kartd TNV TPWIVA aIXun
0TOUG 0BIKOUG ACoVeEG €10000U, EVW Ol JOTOOUKAETEG EUQAVICOUV OXETIKWG idIa
xpnon. Akopa, evrotideTal JeyaAUuTePn TTPOTIUNGCN OTA TAi TNV OTTOYEUUATIV
aIxMn-

O1 dlapopég aToug agoveg €600V TO TTPWI KAI TO ATTOYEUMA €ival JEYAAEG UE
TNV TTPOTIUNON Twv 0dnNywv IX TNV Tpwivh aixun. Amé Tnv dAAn, TTpoTipolV
TTEPIOTOTEPO TIG JOTOOUKAETEG TO ATTOYEUMO KABWG Kal Ta TAg.
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2TOUG TTEPIPEPEINKOUG 0BIKOUG AEoveG DIOKPIVETAI N DI CUPTTEPIPOPA TWV
odnywv 1600 KaTd TNV TTPWIVA 600 Kal KOTA TNV QTTOYEUMATIVA aixun. 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 emiarikwy IX, £deiEe 611 o€ GAoUG Toug UTTO £E€TAON
001koUG d&oveg (MaveTTioTnuiou, KEVTPIKOi 08IKOi AEoveEG, 0OIKOI AEOVEG EI00DOU
Kal €€600uU), €KTOC ATTO TOUG TTEPIPEPEIAKOUG 0BIKOUG AEOVEG, CGNUEILONKE
MEiwon Tou TTocooToU Xprong IX Tn delTepn TTEPIOBO SOKIPAOTIKAG AEITOUpPYIag
Tou MeydAou lMepiraTou (4 Awpideg KukAogopiag otnv lMNavetmoTnuiou HeTa TO
TEAOG louAiou 2020) oe oxéon Me Tnv TTPwWTN TEPIOGO (3 KUKAOQPOPIAKES
Awpideg). ZNUavTIKOTEPN HEiwon OTO TTOOOOTS XpProng Twv IX Tapatnernénke
otnv MavemoTnuiou (-7%), TToU ATAV KAl 0 0DIKOG ALOVAG TTOU £TTNPEACTNKE
dueca atmmd TNV aAAayh KUKAOQOpPIOKWY Awpidwy. EvOexopévwg KATI TETOIO
TapaTtnpeital €1TeId o1 0dnyoi emPBaTIKWy X TTPOCAPPOCTNKAY OTIG VEEG
KUKAOQOpPIaKEG ouvBOnkeg Tng lMavemmoTnuiou, e ATTOTEAECUO TO  TTOCOCOTO
OUMUETOXNG TOUG OTNV KUKAOQOpPIa va PEIWBNKE.

Ooov agopd ota Tagi TTaparneribnke augnon TnNG XProng TOug OTOUG
TEPIOTOTEPOUC UTTO €€ETOON ODIKOUG AEOVEG EKTOG aTTO TOUG 0BIKOUG GEOVEG
€1I0000U KAl TOUG TTEPIPEPEIOKOUG, OTOUG OTToioug Oev onueiwBnKe KATToI
agiéAoyn peTaBoAf pe TV augnon Tng diatounig TG 0dou oTnv MavemmoTnuiou.
YynAdtepn mmoooaoTiaia avénon (+9%) otn xprion Tagi, onueiwbnke otnv 006
MavetmoTnuiou TTou €QapUOOTNKE N KUKAoQopIakn eTéuRacn. Evdexopévwg,
KATI TETOI0 va auTioAoyEiTal atrd TNV avTioTolxn Jeiwon TNG Xprong IX Kupiwg
oTtnv MNMavemoTnuiou Kal 0TOUG KEVTPIKOUG 08IKOUG AEOVEG UTTO £EETOON.

Ooov agopd OTIG MOTOOUKAETEG onuElWBNKav PIKPES HETABOAEG UoTepa ATTO
TN dnuIoupyia TNG eMTTAEOV KUKAOQYOPIAKAG Awpidag oTnv MNavetmoTnuiou 1600
oTtnv idia Tnv 0066 600 Kal 0TOUG UTTOAOITTOUG 08IKOUG AgOVEG UTTO £6ETACN EVW
OTOUG 00IKOUG agoveg €10000ou  Oev  TTaAPATNPENONKE Kapia  PETOROAN.
2upTTEpaouaTiké, n avénon NG diatoung TG odolu otnv [lavemoTnuiou,
QAIVETAI VO PNV ETTNPEACE ONUAVTIKA TNV KUKAOQOPIQ TWV JOTOOUKAETWV.

TéNOG, yia TOV QOPTO Twv TECWV TTAPATNPNONKE ONPAVTIKY augnon oTnv
MavemmoTtnuiou aAAd Kal 0TOUG eyyUg KEVTPIKOUG 08IKOUG AEoveg UTTO e€€TaoN,
ME TTO000TO aUgnong Katd HEo 6po 54% kai 27%, avrioToixa. Evdexouévwg,
QUTA N alénon va o@eiAeTal OTIG KOAUTEPES KAIPIKEG CUVBNKEG, TTOU ETTIKPATOUV
Toug MAveG ZemTéUPpIo Kal OKTWRPIO CUYKPITIKA pe Tov lolvio Kai louAio.
QoT1600, KUPIWG 0TOUg 08IKOUG AEOVEG £10000U Kal €600V ONUEIWONKE PEiWON
Twv TTECWV, evOEXOMEVWG AOYw TnG augnong Tou apibuou Twv IX amd tnv
EMTTAEOV Awpida KUKAoopiag oTnv MNMavetrioTnuiou.
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5. Epappoyn pebodoloyiag — AttoTeAéopaTa

5.1. Eicaywyn

“YoTtepa atréd T BIBAIOYPA@IKA AvOCKOTTNON CUVOQWY £PEUVWYV Kal eBodoAoyiwv, TNV
TTapouaiacn Tou BewpnTiIKoU UTTORABPOU TTOU XPNOCIYOTTIOINBNKE yia TNV avaAucon Twv
OTOIXEIWV Kal TNV TTEPIYPAPr] CGUAAOYNG Kal €TTEEEPYOCIiag Twv OTOIXEIwvY, £YIVE N
£miAoyn NG KAatdAANAng peBodoAoyiag.

2710 KEQAAaio auTd TTepIypdgovTal avaAuTIKG Ta BripaTta TTou akoAouBnonkav katéd tnv
g@appoyn Tng pedodoloyiag, TTapouciddeTal n diadikacia avaTrTu¢ng KATaAANAwv
MOVTEAWYV, KaBWG Kal N TTapouciacn Twv atroteAeopdtwy TG AimmAwuaTikng Epyaociag.
H péBodog TTou eMAEXTNKE yIa TNV avAAUCH TWV OTATIOTIKWY OTOIXEIWY TNG £pyaciag,
n oTroia TTaPoUCIACTNKE AVOAUTIKA 0To Ke@daAaio 3 ue TiTAo «OewpnTikO YTTORa0p0Y,
gival n avaéAuon xpovooelpwy Kal n avamrtugn povréAou ARIMA. I1diaitepn €ugaon
divetal oTn TTapouciaon ¢nTNUATwY agIoTTIoTiag Twv dedopévwy Kal oTIg SIadIKATIES
QVTIMETWTTIONG TOUG. AvaTTOOTIOOTO MPEPOC TWV  ATTOTEAECHATWY ATTOTEAOUV Ol
OTATIOTIKOI €AEYXOI TTOU QTTAITOUVTAI YIO TRV ATTOd0XN 1) TNV ATTOPPIYN TWV HOVTEAWV

TTPORAEWNC.

5.2 AvaAhuon Xpovooeipwv-Kwdikag oto R-Studio

MNa TNV avadAuon Twv XPOVOOoEeIpwy Kal Tnv avdamruén poviéAdwv ARIMA yia tnv
EKTTApwaOnN Tou oKoTToU TNG ev Adyw AimmAwpaTikig Epyaciag xpnoigotroiénke 1o
mpoypapua R-Studio.

> TTpWTN @Aon dnuioupyeital To script y€éow TG 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
apyeio “DataBase_Attica_Without Summer.csv» 110U TTEPIEXEI TO dedouéva 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 TTOPOUCIACETal OUVOAIKA O KWSIKAG TIOU XPENOIKOTIOINONKE oOTnv
TTapouca AimAwpartiki Epyacia, UoTepa atmd Tnv ei0aywyr) TNG BAong OeSOPEVWV.

34



5. E@appuoyn peBodoloyiag — AtroteAéopata

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)

Eikéva 5. 3: B’ Tuua Kwdika pe Tnv peBodoAoyia Twv Xpovooeipwv
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Mapakdtw TTapouaidlovTal

(01
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éva  TTivaka ol POOCIKOTEPEG EVTOAEG TTOU

xpnoigotoiénkav otnv R woTe va emTeuxbei n avdAuon xpovooelpdsg pe pia
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 kaBuoTepnpéveg Kal
emavolapBavopeveg dla@opéc.

adf.test() EAéyxel TN OTACINOTNTA HEOW TOU €AEyXOU
Augmented Dickey-Fuller

Box.test() E&etddel Tn pndevikn uttdBeon avegapTtnoiog
o€ Jia dedouévn XPOoVIKN aeipd

acf() YTmroAoyilel TIGC €EKTIMACEIGC TNG ouvdpTnong
QAUTOBIAKUMAVONG ] 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 AAwV  EKTIHWHEVWV
OUVTEAEOTWV

summary()

Eivai Mia YEVIKN ouvapTtnon TTOoU
XPNoIhoTToIEiTAl yia 1Y% TTapaywyn
TEPINAWEWV ATTOTEAECUATWV Twv
ATTOTEAECUATWV OlI0QOpWY  AEITOUPYIWV
TTPOCAPUOYHG HOVTEAOU

AIC()

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

BIC()

YTroAoyicel TO KPITAPIO TTANPOPOPIWV
Bayesian yia éva i repiocéTepQ
TIPOCAPUOCHEVA AVTIKEIUEVO HOVTEAOU VIO TO
oTroia ptropei va An@Bei Tiuf mlavoeTnTag
KaTaypaeng

checkresiduals()

Mapdyel éva XpovIKO dIdypapua TwvV
uTTOAEIHPATWY, TOu avtioToixou ACF kai evog
I0TOYPAUUATOG

forecast()

Eival pia yeviki ouvdptnon yia mpoéRAswn
1o JOVTEAD XPOVOOEIPWYV 1 XPOVOOEIPES

autoplot()

OmmikoTToIEl SIAPOPA AVTIKEIUEVA DEDOPEVWIV
Kal TTpooTTabei va dwaoel KaAUTEPO
TIPOETTIAEYHEVA YPAPIKA KAl TIPOCOPUOCHEVEG
ETMAOYEC yIa KABE TUTTO £OOUEVWIV

accuracy()

AEgiXVel TO EUPOG TWV CUVOTITIKWV PETPWV
aKpiBelag TG TTPORAEYNS

Mivakag 5. 1: EvioAég oTnv R kai ETTe€rynon autwy TTou XpnolgoTroinénkav
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H onuavTtikotepn €vTOoAR yia TV avatTuén Tou povréAou ARIMA cival n auto.arimay).
H evtoAn auto.arima() mapéxel Tn duvatdTnTa eUpeong Tou KaAUTepou povTéAou AR (p),
MA (g), ARMA (p,q), ARIMA (p,d,q) 1 SARIMA. Xpnoigotmoiwviag Tnv
TapaueTpotroinon stepwise=FALSE, n R «Tpéxel» tnv TTpocouoiwon o€ 1o apyod
puUBO, pe oTdXO TNV KAAUTEPN dUVATA TTPOCEYYIOT, VW OPICOVTAG TNV TTAPANETPO
trace =TRUE o xprioTng utropei va d&l avaAuTikd kaBéva atrd Ta meavd JovTEAa TTou
ggeTadovTal wg TTPOG TNV KATaAANAGTNTA. Badovtag tnv Ti TRUE oTnv TTApAUETPO
seasonal emTpémeTal oTNV VIOAN auto.arima va avalntioel poviéAa SARIMA evw n
TTaPAUETPOG approximation av Traipvel Tnv TN TRUE o€ Tepimmwaon Tou n
Xpovooeipd utté e¢étaon cival apkeTd PeydAAn yia TNV ammo@uyn uTTEPROAIKWY XpOVwWVY
uttoAoyIopoU. 2Tnv TTrapdueTpo d divetar wg Ty o apiBuédg Twv SlaPopwy TTou
XPEIAOTNKAV VA EQAPPOOTOUV WOTE va HETATPATIEI N ¥Xpovooelpd ot otdoiun. H
€TMAOYH TOu KaAUTEPOU PovTéNou yiveTal gite pe Baon 1o AIC (Akaike criterion) €ite e
Baon 10 BIC (Bayesian criterion).

5.3 AvaAuon Xpovooeipwyv

ApXIKA, avaAuBnkav 24 Xpovooeipég £k Twv OTToiwv o1 20 apopolv 0Tn ouvBeon TNG
KUKAOQOpPIaG oToug 0dIKoUug dgoveg TG ABrivag katd 1o Xpovikd didoTnua atmo
18/6/2020 £wg kai TIg 22/10/2020 kai o1 UTTOAOITTEG 4 aPOPOUV OTNV HETABOAA TNG
KUKAOQOPIAg Twv odnywv Kal Twv TTeCwv o1o AgkavoTrédio TnG ABrvag atrd 15/6/2020
€wg kar 30/10/2020. AvaAuTIKG @aivovtal oTov akOAouBo Trivaka:

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 Mepioxn MeAéTng kai MeTaBAnTn
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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 onpeiwdei 611 oxeddv Kapia xpovooelpd pe dedopéva Tng ouvBeong
TNG KUKAOQOPIAG, dev KAAUTITE TIG ATTAUTACEIG OTACINOTNTAG KAl TUXAIOTATAG YA TNV
avamTugn povtéAou PORAewng ARIMA Tng KukAogopiag. H poévn xpovooelipd TTou
QAIVOUEVIKA IKOVOTTOIEI OAEG TIG ATTAITACEIG €ival N XPOvooelpd 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 aplBusd TTapatnpRocwy TTou ATav dIaBEoINog TTpog avaAuon (14 efdouadiaicg
METPAOEIG).

5.4.1 Z1aciuotnta

Mapakdtw Trapoucialetal n  dladikaoia TTPOCTIABEING HETAOXNMATIOHMOU  Twv
XPOVOOEIPWY UTTO eEETAC O€ OTACIMEG JE TEAIKO OKOTTO TNV TTEPAITEPW avAAUCH TOUG
KAl TEAIKWG TNV avaTrTuén KatdAAnAwv povtéAwv ARIMA. Zuykekpipéva, agloTrolouvTal
ol éAeyxol Augmented Dickey-Fuller ka1 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
Tagi 2,8 2 |05419] -1,8884 2 | 06149 ] 1852 20wt 22445 2 [04193] 1,388 2 | 08054
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% 2| 0337 | 066031 2 | 099 | 1,645 2 |oor4] 02439 2 0,99
DifMorogukhéteg) | -2.4226 2 |04114] 19547 2 | 0%% | 2775 2 [029] 1955 2 |o58% | -1,9468 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)

MovermioTnuiou Kevrpikoi Eioodou E¢odou MepIpEPEIOKOi
MeraBAnm 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 statistics| 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 - 1,442 2|07 11997 2 ] 0873
DDif{Morooukhéreg) | -2,6871 2 |o306| -21831 2| 0506 | -242 2 |04105| -20828 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 (DDXx)

O okbéAoubog Trivakag tTapouaidlel Ta atmmoTeAéoparta Tou eAéyxou Box-Ljung Test
(€EAeyxog Agukou BopuBou) yia TG UTTO eEETAON HETARBANTEG O OTTOIOG EQAPUOOTNKE OTNV
TTPWTN Kal TNV 8eUTEPN BIAPOPA AVTIGTOIXA TWV METABANTWV.
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Mivakag 5. 6: 'EAeyxog Box-Ljung yia Tnv 1n, 2n dia@opd avTioToixa

Omwg TTapaTnpeital ammd Toug TTaPATTAvVW TTiVAKES Kal dedopévou OTI dia xpovooelpd
Bewpeital oTdoiun étav Ikavotrolgital 0 éAeyxos ADF (p-value<0,05) kai 0 éAeyxog
AgukoU BopuBou Box-Ljung (p-value<0,05) o€ etitredo onuavTtikdTNTag 5% :

e Ta emBartika IX otnv MNavemoTtnuiou kaBwg Kai o1 Teoi 0TOUG KEVTPIKOUG
00IKoUG dfoveg xpelaoTnkav pia dla@opd yid vda Yivouv OTACIYEG
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 >TACIUEG XPOVOOEIPEG UE TNV EQapUOYH U0 dlapopwy YivovTal Ol £E1G TPEIG
MeTaBANTEG: Ta Tagi oTnv MNavemmoTnuiou Kal 0Toug KEVTPIKOUG 00IKOUG AEoveEG
oAAG kal Ta empBaTikd X oToug Ggoveg €106dou. Movo duwg Ta Tagi oToug
KEVTPIKOUG AEoveG TTANPOUV Kal Tov éAeyxXo Asukou BopuBou.

o O peTaBANTéG TTOU eV YIVOVTOUOAV OTACINEG O0EG dIAaQopEéS 1 log Kal av
epapudéoTnkav gival ol €€NG: atnv lMNMavemmoTnuiou €ival oI JOTOCUKAETEG Kal Ol
11eC0i, OTOUG KEVTPIKOUG AEOVEG €ival TA ETTIBATIKA |X KAl OI HOTOOUKAETEG, OTOUG
00IKOUG dgoveg €il00dou gival Ta Tagi, oI JOTOOUKAETEG Kal oI TTECOi evy TOOO
OTOUG Agoveg £6600U GO0 Kal OTOUG TTEPIPEPEIAKOUG Eival OAEG OI HETABANTEG
(emBarikd IX, Tagi, JOTOOUKAETEG, TTECOI)

ATO T TTAPATTAVW TTPOKUTITEL OTI ATTO OAEG TIG XPOVOOEIPEG OEOOPEVWV TTOU
ggetdoTnKayv, uévo n xpovooelpd TG Xpriong Tagi oToug KeVTPIKOUG 0BIKOUG AEOVES
gival oTaoIUN Kal TUXaia.

5.4.2 2uvapTAoeIig AUTOOUOXETIONG KAl HEPIKAG AQUTOOUOXETIONG

Mapakdtw TTapouaidfovTal Ta diaypdupaTa TNG ouvaptnong autoouoxétiong (ACF)
Kal hepikAG autoouoXETiong (PACF) evdelkTikd Twy 8 atmd 1iIg 20 Xpovooelpég TTou
avaAuBnkav, yia Toug 0dIkoug agoveg TnG MavetmioTnuiou kai Toug Kevipikoug.

MavemioTnpiou

Parfial ACF

0402 00 02 04
!

Aidypappua 5.1: ACF EmBarikwy 1X

Aildypappua 5.2: PACF EmBaTtikwy IX

39

Movemomiou Kewrpiko Eig6dou E¢60ou Tepigepeiaoi
MeraBhar ¥ ¢ |pvde] ¥ ¢ |pvde| ¥ ¢ |pvae| ¥ ¢ |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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02 04
L I

0.0

Partial ACF

0.2

04

Algypapua 5.15: ACF MeCwv

Aidypaupa 5.16: PACF MeCwv

To yeyovdg 611 n ouvdptnon ACF kai PACF TTéQTeEl OXETIKA ypryopa OTO WNOEV
atroTeAEi 1oxupn €voeign otaoiuétnTag. Emiong, ota diaypdupaTa Twyv CUVAPTHOEWV
ACF kal PACF o1 UTTODEIKVUOUEVEG OPICOVTIES, DIOKEKOMMEVES UTTAE YPAUUES OEiXVOoUV
Ta €TTiTTESQ GTA OTTOIO N AUTOCUCXETION (MEPIKA A OxI) Eival ONUAVTIKA.

AlamoTwvetal 6Tl Je Baon Ta TTapatmdvw diaypdupara ACF pévo o rpwTog 6pog
TTEPTEl EKTOG TWV Opiwv €vw oI UTTOAOITTOI 6pol va PBpiokovTal evidog opiwv pe 5%
emimedo  anuavTikOTNTAG. AvTioToIxa, yia Ta dlaypdupata PACF &dieEayetar 10
oupTTéEpacpa 6Tl HOVO O TTPWTOG f/Kal 0 BeUTEPOG OPOG PpPIoKETAI EKTOG TWV HTTAE
YPOUHWY, VW O UTTOAOITTOI OPOI EVTOTTICOVTAI EVTOG QUTWY E ETTITTEDO EUTTIOTOOUVNG
95%.

5.4.3 Movté\o ARIMA

Mapakdtw Ttrapoucidlovtal evOEIKTIKG Ta MovTéAa ARIMA Tou Trpoékugav 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: MovtéAo ARIMA yia Tnv kukAogopia oTtnv MNavemoTtnuiou

EvromiCetan Pr(>|z|) pikpoTepo atrd 0,05 o€ 6Aa ta povréAa Tng MavetmoTtnuiou ekTég
aTTO TOUG TTECOUG, ETTOPEVWG TA HOVTEAQ Eival ATTODEKTA.

Mivakag 5. 8: Metproeig amdédoong yia 1o povTéAo ekTipnong ARIMA oTtnyv lMNavetrioTnuiou

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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QoT1600 dev avatrTuxBnkav povtéAa TTPoRAewng ARIMA epdoov dev TTAnpouvTav n
OTOCINOTNTA Kal 0 £AeyX0G AeukoU BopUfou, KaBwg evOeEXouEéVWG va aTToTEAOUCE
TUX@i0 yEYovog Adyw Tou HIKPOU apiBuou TTapaTtnpriocwy.

5.5 AvdAuon Xpovooeipwyv yia Tnv MetaBoAr KukAogopiag oTo
NekavoTTédIo

AkoAoUBwG, TTapaTiBevral Ta ATTOTEAEOUATA TTOU TTPOEKUWAV atmd Tnv avdaAuon
TEOOAPWY XPOVOOEIPWY TTOU GPOPOUV OTIG METAROAEG TG KUKAOQOpPIag odnywv Kal
meCwy TToU TTapatnpendnkav oto Aekavotrédio ABnvwv (oToixeia d1adIKTUAKAG
epapuoyng Apple) 1o xpoviké didotnua amd 15 louviou éwg 30 OkTwRpiou 2020,
AauBdvovrag uttéwn (f 6x1) Tov uriva AldyouaTo.

5.5.1 AtmoouvBeon Xpovooeipdg

Ta Tpia XapakTnPIoTIKA (TAoN, ETTOXIKOTNTA KAl TUXNIOTNTA) YIA TIG XPOVOOEIPEG TWV
efetalopevwy  petaBAnTtwy Tapoucidlovral ota akdAoubBa diaypdupaTa yia TO
Nekavotrédio TG ABrivag yia Tnv JETABOAN TS KUKAOPopiag TO00 Twv 0dnywv 600 Kal
TWV TTECWV.

Decomposition of multiplicative time series

0 @ M 130

IS N S U A |

observed

trend

080 100 11009%0 1000 101070 S0 110

seasonal

random

2022 2024 2026 2028 2030 2032 2034
Time

Aidypappa 5. 17: AtmoouvBeon Odnywv 010 AeKavoTTEDIO PE TO KOAOKAIpI
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Decomposition of multiplicative time series
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Decomposition of multiplicative time series
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Decomposition of multiplicative time series
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Algypapua 5. 20: AtroouvBeon Melwv 010 AeKAVOTTEDIO XWPIG TO KAAOKAIPI

o [lapaTnpwvTag TIG TACEIG OTA dlaypdupaTa, AaupavovTag uttdywn To KAAoKaip!
(dnAadny Tov pAva AuyouoTo), gival EPQAVAG N TITWTIKA TAon 1000 YIa Thv
KUKAOQOpPIa Twv 0dnywv Tou AekavoTrediou 600 KAl TWV TTECWV KATA TOV PRva
AuyoucoTo. H KukAo@opia Twv odnywyv 1000 TTPIV 600 Kal META OTTO AuTOV TOV
MAva €xel oTabepn uwnAn Téon, evw Twv TTECWV TTPIV TO KAAOKAIPI £XEI QUENTIKN
TdoN KAl JETA ATTO aUTO OTABEPA UYNAN.

e 210 dlaypdupata TTou dev AdauBdavetal uttdywn o Prvag AUyouoTog EVTOTTICETOI
OIOQOPETIKN TAON TOCO OTNV KUKAOQOpIa Twv TTewV 00O Kal OTwV 0dNnywV.
ApXIKd, oToug TmeCoUg TTapoucidletal oTabep auénTikn Tdon evw apyoTepa
OTIG apxéG Tou ZemrreuBpiou dlakpivetal oTabepdtnta. H KukAogopia Twv
odnNywv Xapaktnpietal yevikd amd otabepry 1aon, éxoviag PEPaia Kai Tnv
MEYIOTOTTOINGN TNG KATA TIG ApXES ZETTTEUPRPIOU.

e Orav avagépovtal o1 0dnyoi evvoeital N JETABOAR TNG KUKAOPOPIag Twv 0dnywv
KABe TUTTOU OXNMATOG Kal avTIOTOIXA YI TOUG TTECOUG £vVOEiTal N HETAROAN TNG
KUKAOQOPIAG Twv TTeCWV O¢ oxéon ME Mia opiopévn TTePiodo avagpopdg
(eBOOMAGdQ TTPIV TNV APCN TTEPIOPICHWY KUKAOPOPIAG).

5.5.2 Ztaouétnta

Omtwg TTepIypdenke otnv peBodoAoyia TTponyouuévwg, eTOUEVO BAMG atToTeAEl O
éAeyxog yia oTaciyoTnTa TNG €£geTalOuEVNG xpovooelipds. MNa autd Tov oKoTrd
TpayuatoTroigital o éAeyxog ADF (Augmented Dickey-Fuller) yia Tnv mpwTn diagopd
(Y-Ye1) aAAG kal yia TRV 8e0TePn Slo@opd yia KATTolEG PeTaBANTEG uttd e€€Taon. H
TPWTN SI0POPA XPNOILOTTOINONKE GE OAEG TIG APXIKEG XPOVOOEIPEG EPOTOV OEV NTAV
oTaoiues. ‘Evag tétoiog petaoxnuatiopog Borbnoe emiong otn otabepotroincn Tou
MEOOU OPOU TNG XPOVOOEIPAS aPAIPWVTAS TIGC AAAQYEC OTO TTEPACHA TOU XPOVOU, Kal
ETTOMEVWG ECOAEIPOVTAG ] YEIWVOVTAG TNV TACT Kal TNV ETTOXIKOTATA.
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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 (DDx)

Aekavomedio ABnvwv

Xwpig 10 Kahokaip! Me 10 KaAokaip!
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 avtioToixa

Otmrwg TTapaTnpeital amd Toug TTaPATTAVW TTIVAKES Kal dedopévou OTI Hia Xpovooeipd
Bewpeital oTdoiun 6tav Ikavotrolgital 0 éAeyxog ADF (p-value<0,05) kai 0 éAeyxog
AgukoU BopuRou Box-Ljung (p-value<0,05) o¢ emitredo onuavtikétnTag 5% :

H kukAo@opia edwv AapBdavovTag uttown TO0 KAAOKaipl KABWGS Kal Twv
00NYywV Kal Twv TTeCWV KN TTEPIAAUBAVOVTAG TO KOAOKQIpI XPEIAOTNKE
Mia dlo¢popd yia va Yivouv OTACIPEG XPOVOOEIPEG.

AvtiBeTa n  KukAogopia Twv odnywv oTo Aekavotrédio ABnvwv
BewpwvTag XPoVvIKa Kal Tov AUyouaoTo (=KaAoKaipl) atraitnoe va yivouv
OUO dIAPOPEC WOTE VA PTTOPECOUV VA PETATPATIOUV O€ OTACIUEG
XPOVOOEIPEG.

O éAeyxog Tou Acukou BopUPou eTTITUYXAVETAI KAl OTIG U0 PETABANTEG
Kal yia TIG dUO XPOVIKEG TTEPIOdOUG (AaupBdavovTag A OxI To KaAokaipt),
a@ou ol TINEG oTa p-value gival aiodnTd piIkpoTepeg ammod 0,05 TTou €xel
opIoTEl WG avwTaTo 6pIo.
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5.5.3 AUTOOUGXETION KAl EPIKI) QUTOOUOXETION

O uTTOAOYIOUOG TWV OUVTEAECTWV OUTOOUOXETIONG, VIO OIAQPOPEG XPOVIKEG
uoTepnoelg (lags) piag xpovooelpdg, Bondd oTn atroTiunon YIog XPOVooEIPAg WG TTPOG
TNV TUXQIOTNTO KAl TNV oTacInoTnTa. Mepaitépw, o€ PabuTtepn availuon, HEOCW TwvV
OUVOPTACEWY QUTOOUOXETIONG KAl PEPIKAG AUTOCUOXETIONG ETTIAEyovTal oI dIAQOPOI
TTAPAUETPOI HOVTEAWV.

Mapakdtw TTapoucidfovTtal AoITToV Ta dlaypduuaTa TNG CuvApTNONG AUTOCUCXETIONG
(ACF) ka1 pepikfc autoouoxéTiong (PACF) Twv peTaBAnTwy utrd e¢€taon. To yeyovog
o011 n ouvdptnon ACF mé@Tel oXeTIKA ypriyopa OTO UNdEv ATTOTEAEI 1oXUPN EVOEIEN
oTaoIuoTNTaG. 210 ACF 01 UTTOOEIKVUOUEVES OPICOVTIEG, DIAKEKOUMEVEG UTTAE YPAUUES
Oeixvouv Ta ETTITTEdQ OTA OTTOIO N AUTOCUCXETION €ival OCNUAVTIK.

AekavoTrédio pe To KaAokaipi

ACE PACF

Partial ACF
0.2 0.0
|

04

T T T T T T
0.0 05 10 16 20 25

08

T T T T T
05 1.0 15 20 25

Algypapua 5. 21: ACF Odnywv Algypapua 5.22: PACF Odnywv

ACF PACF

Partial ACF
04 03 02 01 00 01 02
1

Aigypappa 5. 23: ACF lNeCwv Aldypappa 5.24: PACF Melwv
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Aekavotrédio Xwpig To KaAokaipl

ACF PACF

! !
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1
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02 01 00 01
l

|
04 03
I

0.0

0.5

0.0 0.5 10 1.5 2.0 25 0-5 1.0 1.5 2.0 2.5
Lag
Lag
Aidypapua 5.25: ACF Odnywv Aidypappua 5.26: PACF Odnywyv
ACF
PACF
: L B | |
------------------------------------ Z 51 ‘ | 1
| | | LN A
\ ‘ ‘ [ ] ‘ [T \ o |
o.io 0,5 1‘0 175 210 2.'5 0‘5 1‘0 1'5 2,|n 275
Lag Lag
Aidypapua 5.27: ACF MeCwv Aidypappa 5.28: PACF MeCwv

210 ACF ka1 ato PACF o1 uttodeikvuoueveg opIOVTIEG, OIOKEKOUUEVEG MTTAE YPOUUEG
Ogixvouv Ta eTTITTEdN OTA OTTOIA N AUTOCUCOXETION (MEPIKA 1 OX1) Eival TNUAVTIKA.

Edv ta dedopéva mpoépxovTal ammd otaoiun diadikaaia, To ypdenua tng ACF trpétrel
va @Bivel ekBeTIKG 0TO PNdEv. Z1a dlaypdupata Twv ACF @aivetal 611 n ACF akoAoubei
@Bivouoa ekOETIKN TTOPEia Kal WG €K TOUTOU N XPOVOOEIPA €XEl QaiveTal va gival
oTaoiun. To idio 1oxvel kai Ta diaypdupata TG ouvdptnong PACF. AANwOTE n
otacigotnTa empBefaiwveral kal amd Tov éAeyxo Augmented Dickey-Fuller TTOU
Qaivetal oToug Trivakeg 5.10-5.11.

H ouvdptnon autoouoxétiong ACF kaBopiCel Tnv Tipn Tou q (MA), dnAadny Tou
KivoUpEVOU PEOOU Tou HovTEéAOU, evw n ouvdptnon HePIKAG autoouoxEéTiong PACF
kaBopiCer Tnv iyl Tou p (AR), dnAadny TNV autoTTaAIVOPOUNCN TOUu HOVTEAOU.
AlammoTwveTtal 0TI ge Baon Ta mapamavw diaypauuara ACF apkeToi 6pol TTEQTouV
EKTOG Opiwv Kal £T01 a@AVOUV aKOua TTIo Aiyoug 6poug evTOg TwV opiwv Pe 5% etTiTredo
onuavtikoTNTag. AvtioToixa yia Ta diaypauuara PACF die€dyetal To idio ouptrépacua
peE Ta diaypduuata ACF .

Tuxaia xpovooeipd Bewpeital n xpovooeipd oTnyv oTtroia KABe Trapartripnon eivai
avegapTnTn atrd otroladATToTE AAAN TTapaTAPNON. Z€ pia Tuxaia xpovooeipd 10 95%
TWV OUVTEAEOTWYV QUTOOUCXETIONG BpiokovTal aTo SIA0TNUA TTOU OpideTal aTTO TIG TIMEG
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+1.96/\n 6Tou n eival 0 aPIBUOG TwV TIAPATNPACEWY. EAQv oI GuvVTEAEOTEG
QUTOCUOXETIONG PBpiokovTal €KTOG TwV TTAPATTAvW Opiwv TOTE UTTAPXEI OUCXETION
avAapeoa oTIG TTapaTnPACEIS Kal dpa n xpovooelpd dev cival Tuxaia. Oogov agopd Tn
OTaCINOTNTA, VIO Hia PN OTACIKN XPOVOOEIPd, Ol CUVTEAEOTEG QUTOCUOXETIONG Eival
O1d@opol Tou PNOEVOG YIa APKETEG ETTAVAANYEIG ATTO TIG TTPWTEG XPOVIKEG UCTEPNOEIG
Kal apyd, TTPOoEyYiCouv TO UNdEv.

2Tnv TTapouca avaAuon OIOTTIOTWVETAI OVIWG OTI N TTAEIOWPN@Ia TWV CUVTEAECTWV
QUTOCUOXETIONG PPICKETAI EVTOG TWV OPIWV TTOU OUVBETOUV O PTTAE DIOKEKOMMEVES
OPICOVTIEG YPAUUEG YE OTTOTEAEOHA VA PNV TTAPOUCIAdETal QUTOCUOXETION. AUuTO O¢
ouveTtayetal BEBaia Kal TNV PN UTTapgn OTOIXEIWY TTOU TEUVOUV TNV UTTAE OIOKEKOPUEVN.
QoTt600, OTWG TIpoavaPEPBNKE, OI XPOVOOEeIpEG UTTO  €&étacn  @aiveralr va
XapakTtnpei¢ovral amd TuxadétnTa.

49
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5. E@appuoyn peBodoloyiag — AtroteAéopata

O akoAouBog Trivakag TTapouciddel Ta TEAIKA utropR@ia povtéAa TpoRAswng ARIMA
yia 10 Aekavotrédio ABnvwyv, cuvodeudueva atrd TOUG QVTIOTOIXOUG OTATIOTIKOUG
eAéyxoug. Emmiong, eAéyxetal n akpifeia Tou MoviéAou TTPORAEYNG HEOW 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
Nedol 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
Melol 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: Movtého ARIMA yia Tnv kukAogopia ato AekavoTrEédio ABnvwv
| Me 10 Kahokaip! | Xwpic 1o Kahokaip!
MNa 7o train deiypa (15/6/2020-22/7/2020)
MeraBAnmi (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
Medoi 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 TTpoBAewns ARIMA Tng KuKAo@opiag oTo AekavoTTEDIO
NG ABrivag
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ZUh@wva ue Tov TTivaka 5.13 6Aa Ta povtéAa TTpoRAEwng QaiveTal va gival oTaTiIoTIKA
onpavTikG pe €€aipeon Ta povréAa TTPORAewng ar2, ar3, ard4 NG KUKAoQopiag Twv
meCWwV yia TO oTToio €xouv An@Bei utrown Ta dedouéva TTOU KaTaypaenkav Kartd Tov
priva AuyouaTo (Pr(>|z|)<0,05). Zupewva pe Tov mivaka 5.14 kar AapBavovrag utréyn
Tov éAeyxo MAPE yia Tov dciyya ehéyxou (23/7-31/7), n peyaAuTepn akpiBeia
TPOBAEWNS TTAPATNPEITAI KUPIWG 0TV KUKAO®OpPIa 0dnNywv Xwpeig Tnv TTEPiodo Tou
KaAokaipiou. AapBdavovtag utrown Kal 1o dIoyPAPUATA TWY CUVOPTACEWY CUXETIONG
KAl QUTOCUXETIONG TTOU TTPOEKUWAY aTTO TIG AVAAUCEIG TwV €V AOYW XPOVOCEIPWY, TA
KaAUTEPO HOVTEAQ TTPORAEWNG TTpoékuwav WECW TOU TTAKETOU TTIPOPRAEWNS oTnv
yAWooa TTpoypappaTiopou R, 6TTwe TTepiypd@eTal oTov akdAoubo Trivaka.

MetapAnTh | ARIMA povtédo
Xwpig to KaAokaipt

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

Diff(relot) (5,1,0)

Mivakag 5. 15: MovtéAa MpdéRAewng ARIMA yia Tnv KukKAo@opia aTo AeKavoTTédIO

5.6 YTmroAgiypara

Mpokelyévou va eTTIKUPWOOUV Ta eTTIAeyOueva povTEAa ARIMA, eAéyxBnkav eTTiong Ta
UTTOAEIP AT TOUg, OTTWG ATTEIKOVICETaI 0TA akOAoUBa diaypdupaTa.

Residuals from ARIMA(5,1,0)
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Aldypaupa 5.29: YmroAermmopeva KukAogopiag Odnywv aT1o AekavoTrédio Tng ABrvag (Xwpeig To KaAokaipr)
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Residuals from ARIMA(S,1,0)
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Aldypappa 5.30: YmroAeimmopeva kukAogopiag Me¢wv oto AekavoTtrédio NG ABrivag (xwpig To Kahokaipi)

20hewva  Pe T TTapatrdvw  dlaypAuPaTa T UTTOAEiMPATa  @QaiveTal va  gival
OlaOKOPTTIoONEVA  Tuxaia Kal Oev UTTdpxouv evoeifelc 6Tl o1 6pol GQAAUATOG
ouoyeTiCovtal eTalu Toug. KaTtd ouvétreia, Ta UTTOAEiyuaTa 1 Ta OQAAPATA PTTOPOUV
va BewpnBolv wg avegdpTnTa KAl TOUTOONKO KATAVEUNUEVEG aKOAOUBIEC e oTaBEPN
olakUuavon Kal pundevikd péco 6po. Emopévwg, Ta avatrtuyuéva povriéda ARIMA
Qaivetal va gival KaAd TTpocappoopéva Kal ETTIAEXONKaV va XpnoIoTToinBouy yia Tnv
TTPORAEYn.

5.7 MpoBAEweic KukAhopopiag oTo AekavoTTEDIO

MapakdTtw TTapouciadovial of TIPORAEWEIG TTOU  TIPAYUATOTTOINBNKAV yia Thv
KukAogopia oTto Aekavotrédio Tng ABrivag AauBdvovtag utrdywn Kal Pn Tov PAva
AlyouoTo. ETriong, Trpokeigévou va TTPOKUWEl Pia oUvOAIKY €Ikova TnG d1agopds
METACU TwV TTPOPRAETTOPEVWY KOl TWV TTOPATNPOUMEVWY TIMWYVY, UTToAoyiocOnkav Ta
o@aipata MAPE, RMSE, ACF1 kaBwg Kai To EAGXIOTO, JEYIOTO Kal O HECOG OPOG TWV
OUo petapAnTwy (KukAogopia odnywv kal tmeCwv) OTTwG TTapoucialovial OToug
TTapakaTw Trivakeg. O1 TTpoPAEWeIg TTpaypaTotroidnkav amméd 3/8/2020 (BewpwvTag
Kal Tov AuyouaTo dnAadn, evw yia Tnv avaAluon Xwpig Tov AlyouaTo améd 1/9/2020)
(yaAadio mAaioio) €éwg kai 30/10/2020 evw wg XPOVIKO dIACTNHA YIa TOV €AEYXO TNG
akpiBelag Tou povréAou TTPORAewng emAEXOBNke TO didoTnua 23/7/2020 €wg Kai
31/7/2020 (kiTpivo TTAaicl0).
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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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Aidypappa 5.32: Alagopd Mapatnprocwv-TNMpoRAéwewy KukAogpopiag Odnywv
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Forecast

Pedestrians

200

180

160

140

120

100

80

2373107

|:| ‘Ehgyyoc AkpiBaac Mpdphzyng
I:I MpofAéweag 3/8-30010

60

40

20

DIO-0€
VIO-LC
VIO-TC
DIO-6T
VIO-PT
IO-6
I0-9
DIO-T
uU3z-8¢
usz-€¢
u3z-gT
usz-qT
usz-0T
usz-/
u3zZ-¢
Any-8¢
Aay-sz
Aay-0t
Aay-£T
Aay-z1T
Any-/
Any-1
\NoJ-0¢
\No|-LT
\noj-zz
\nol-/T
\No|-T
\no|-6
\no|-9
\noj-T
ANO|-9¢
ANO|-€C
ANO|-8T
ANO|-GT

Aigypappa 5.33: Mapartnpoupevn kai MpoBAeréuevn Kukhogopia Medwv oTto Aekavotreédio ABnvwyv (e
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5. E@appuoyn peBodoloyiag — AtroteAéopata

> 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: ‘EAeyx0l ZQAAUATWY yia TNV JEAAOVTIKY) TTPOBAEWN PE TO KAAOKAIPI

To o@edApa MAPE yia Tnv TTPOBAswn TG PETABOANG Twv odnywv eivalr aiodntd
MEYOAUTEPO ATTO EKEIVO TNG PETAPBOANG TwV TTECWV PE dlagopd 27,32%. OUTwG | AAAWG
TO £V AOYW CUUTTEPAO A TTPOKUTTITEI Kl a1TO TO Aldypapua 5.31, agoul aTnv TTEPITITWON
TNG KUKAOQOPIag Twv 0dnNywv n d1Ia@opd TwV TTAPATNPOUUEVWY UE TIG TIPOBAETTOUEVEG

TIMEG gival ailoOnT.

AekavoTrédio xwpig To KaAokaipl
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Aidypappua 5.35: Mapatnpoupevn kai MNpoBAetréopevn KukAogopia Odnywv oto Aekavotrédio ABnvwv

(xwpig To Kahokaipi)
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5. E@appuoyn peBodoloyiag — AtroteAéopata

Aragopd Maparnpnoswv-NMpoBAéyewyv Odnywv

Aldypappa 5.36: Alagopd Maparnproewv-MNpoBAéwewv kukhogopiag Odnywv (xwpig To KaAokaipr)
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Aigypappa 5.37: MNapatnpoupevn kai MpoBAetréopevn kukhogopia Medwv ato AekavoTtrédio ABnvwv (Xwpig
10 Kahokaipr)
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5. E@appuoyn peBodoloyiag — AtroteAéopata

Alagpopd MapatnpRoewv-MpoBAéywewyv Melwv
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Aigypappa 5.38: Alagopd MNapatnpriocwv-MpoAéwewv kukAogopiag Medwv (xwpig To Kahokaipr)

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 ZQAAUATWY yia TNV JEAAOVTIKN TTPORAEWN XWPIG TO KAAOKaipI

21NV TTEPITTTWON TToU Oev AAPONKE OTIG HETPHOEIS 0 AUYOUOTOG SIOTTIOTWVOVTAI AKOPO
MIKpOTEPO C@AAuaTa oTnv TTPORAEYWN TO0O TNG PETARBOANG Twv 0dnywv 000 Kal O€
€KEIVN Twv TTECWV PE ATTOTEAECPO OI TIPORAEWEIS va BpioKovTal TTIO KOVTA HE TIG
TTAPATNPNOEIS. ZUYKEKPIYEVA, ATTO TOV TTAPATTIAVW TTiVOKA TTPOKUTTTEI OTI N TTPOPRAEWN
TNG KUKAOQOpPIag Twv odnywv atrokAivel o€ HIKPOTEPO BaBusd aTrd TIG TTapATNPOUMEVES
TINEG O€ OXEON PE TNV KUKAOYOpia Twv TTeCWvV. AKOAOUBwWG TTapouacidlovTal ol TINEG
TPORAEYNS TNG KukAoopiag Twv teCwv (Eikéva 5.5) kai odnywv (Eikéva 5.4) oto
Nekavotrédlo NG ABAvag oOmwg Tpoékuyav amd T poviéAa ARIMA - tTou
avamTuxenkav. 2tnv deutepn oTtAn (Point Forecast) @aivovTal o1 TTPoRAEYEIS TNG
KuKAo@opia TTedwv Kal odnywv avtioTolXa TTou TrpayuaTtoTroindnkav atré 23 louAiou
£€wg kal 30 OkTwRpiou Tou 2020. Z1IG £TTOUEVES OTAAEG TTAPOUCIAZOVTaI O TIPORAEWEIS
o€ diaoTApara gutmoToouvng 80% kal 95%.

57



= frc

2032. 000
2032.143
2032. 286
2032.429
2032.571
2032.714
2032. 857
2033. 000
2033.143
2033. 286
2033.429
20323.571
2033.714
2033, 8B57
2034 . 000
2034 .143
2034 . 286
2034 ., 429
2034 .571
2034 .714
2034 . 857
2035. 000
2035.143
2035. 286
2035.429
2035. 571
2035.714
2035, 857
2036. 000
2036.143
2036. 286
2036.429
2036.571
2036.714
2036. 857
2037 . 000
2037 .143
2037 . 286
2037 .429
2037 .571
2037 .714
2037 .857
2038. 000
2038.143
2038. 286
2038.429
2038.571
2038.714
2038, 857
2039. 000
20329.143

Point Forecast

108.
104.

86.
108.
107.
110,
101.

93.
107.
105.
110,
100,

97.
105.
104.
108.
100
100,
103,
105.
107.
101.
102.
103,
105.
105.
101.
102,
102.
105.
104.
102.
103,
103,
105.
104.
103,
103,
103,
104.
104.
103,
103,
103,
104.
103,
103,
103,
103,
104.
103,

80111
6498
68232
83043
49386
41320
91210
ara36
23196
38037
18666
S4636
73490
34581
97 551
92115
41835
53542
93275
14566
35930
00351
17897
17386
31103
97484
82491
86102
94732
27914
96719
57706
o967 2
Q3709
o6e0L
34451
12680
16038
25107
F6189
al1972
46104
129554
46524
45443
88304
562722
25433
52274
19824
84233

Lo 80O
101. 28222
96.42470
FF.8e53709
99. 76071
98.19375
99. 24657
90.18393
B0.74088
94 . 84435
92. 63676
96. 51365
B6. 37549
B3.08287
Q0. 681176
29. 84903
93.23210
84.25923
B4.10245
87 .271a60
BE.11272
29.921a4
B3.13026
84 .00297
B4 . 82445
85.63083
86.96093
22.41947
83.19373
83.07354
85.11407
84.50282
8l.76698
82.04600
8l.76230
83.53008
82.52932
81.00&659
80.81003
B0.67181
81.94211
80.93600
B0.10486
F9.61503
79.65895
820.42119
79.59993
79.09607
78.50356
78.65300
F9.01082
78.41851

5. E@appuoyn peBodoloyiag — AtroteAéopata

116.
113,
Q5.
117.
116.
121.
113,
105.
119,
11 8.
123.
114,
112.
120.
120.
124,
116.
117.
120.
122.
124,
118.
120.
121.
123.
124,
121.
122,
122.
125.
125.
123.
124,
124,
126G.
126G.
125.
125.
125.
127.
127.
126G.
126G.
127.
128.
128.
128.
128.
128.
129,
129,

Hi 80O
31999
10526
FO755
90016
Fa3zarv
57984
64027
41584
61957
12397
85968
F1723
38692
Q7986
10199
61020
57748
16840
59389
17861
79696
87675
35496
52327
99123
Q8BTS
23035
S2831
82110
44422
43157
38715
14744
31188
GO194
15970
24700
51074
83033
581606
10344
81723
FTe04
27154
4B767
16615
15837
Qo510
59249
385606
26614

o7F.
92.
T2.
94,
93.
93.
83.
T4,
88.
85.
89.
78.
5.
82.
81.
84,
5.
75,
8.
79,
80.
73.
T4,
5.
T6.
=
T2.
T2,
T2.
T4,
73,
FO.
FO.
FO.
T2.
FO.
69,
68.
68.
69,
68.
67 .
67 .
67 .
67 .
66.
6.
65.
65.
65.
64.

Lo @5
30196
Q0952
87942
95948
27057
33532
97341
20981
28674
89071
27559
B7389
326356
81202
84156
92682
70311
35042
45173
09603
G907 O
BBBT 3
38l11s
11086
74213
B9558
14685
78249
535300
43932
GG9E3
75078
90243
S0010
12965
98106
29686
97847
71907
86206
Tlez2
74084
13227
Q5666
G987 6
F4523
11007
40129
43481
67741
95995

Hi 95
120. 3002
117.5203
100.4852
122.7014
121.7171
127.4911
119. 8488
111. 9469
126.1772
124, 8700
131.0977
122. 2188
120.1432
127.8796
128.1095
132.9155
125.1316
125.9204
129.4138
131.1953
124.0279
128.3383
129.97a8
131.2369
133.8799
135.0541
131. 5030
132.9396
133. 3416
136.1190
126. 2648
124.40323
135.2910
1235.5741
1z28.0024
137.7080
136.9567
137.3423
137.7831
139.6617
139.3232
139.1812
129.2588
1329.8738
141.2101
141.0209
141.1444
141.1074
141. 8107
142.7191
142.7247

Eikéva 5. 4: MpoBAéweig KukAogopiag Odnywv a1o Aekavotrédio ABnvwyv un Aapdavovtag To KaAokaipl

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

uTToWwn
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6. Zuptrepdopara
6. ZupTrepAouaTa

6.1 Zuvoyn ATTOTEAEOUATWYV

2T0X0G Tng Tapoucag AImAwpaTikAG Epyaciag eival n av@dAuon xpovooeipwv
KUKAo@opiag oxnudtwv Kal mTefwv otnv ABRva, Katd Tn OOKIPAOCTIK TTEPIOdO
Aeimoupyiag Tou Meyahou lMepimmdtou g ABAvag (louviog - OkTwppiog 2020). Mo
OUYKeKpIUéEva, n Trapouca AimmAwpatiky Epyacia éxel dUo empépoug oTdOXOUG.
Kartapyxdg, emdiwkeral va aglohoynBei n eidpacn oTnv KUuKAopopia NG SOKIJAOTIKAG
Aeiroupyiag Tou MeydAou Mepimmdtou TG ABrvag. AsUTEPO ETTINEPOUG OTOXO ATTOTEAET
n agloAdynon tng €&ENIEN TNG KukAoopiag o1o Aekavotrédio Tng ABrvag Tnv idia
TTEPIODO, N OTTOIC CUMTTITITEI PE TO BIACTNUA AVAPETSA OTIG OUO TTEPIOBOUG TTEPIOPICUWY
TNG KUKAOQOPIag Katd Tnv Travonuia.

MNa Tov okotré autod, agiotroioUvTal dUo Baoelig dedoPévwyv TTOU aTTOTEAOUVTAI ATTO
KUKAo@oplakd dedopéva Tou Kataypdgnkav atnv ABriva tnv e€eTalOuevn XPOVIKA
mepiodo. H tmpwtn Pdon dedopévwy agopd oTn oUvBeon TNG KukAoopiag o€
empBaTika IX, Tagi, JOTOOUKAETEG Kal oTOov POPTO TTECWV O€ ETMIAEYPEVOUG 0OIKOUG
afoveg oTO KEVIPO TNG ABRvag TTou OUAAEXBnKkav péow peTprioewv Tou EMI. H
0eulTepn Paon dedouévwy TTou aglotroiBnke, agopd oTnv €£EAIEN TNG KUKAOQOpIag
meCwv Kal odnywv oTo AekavoTrédio TG ABAvag atrd Tn OXETIKA e@apupoyn TnS Apple.

Kartapxrfyv, TTPOyUATOTTOINBNKE TTEPIYPAPIKN OTATIOTIKA avdAuon TTou odnynoe o€
EVOIOPEPOVTA OTTOTEAETPATA KOl YIa TOUG BUO £TTINEPOUG 0TOXOUG (MeydAog lMNepitraTog
Kal Aekavotrédio ABAvag). ZTn ouvéxela, Péow TNG avAAuong XPOVOOEIPWV
avamTuxtnkav oTaTioTIKa povTéAa TTPORAewng KukAogopiag (ARIMA), ue xprion
YAWOOOG TTpOYPauaTIONoU R, Ta oTroia atrodeixBnkav oTatioTIK& onuavTika pévo yia
TNV KUKAOQOpIia oxnUATwy Kal edwy oTo AekavoTrédio Tng ABAvag. ZTov TTivaka Kal
ota Olaypduuata TTou  akoAouBouv Trapoucidlovral Ta  PoviéAa ARIMA  TTOU
avamTuxénkav Kal ol TTapatnPOUMEVES Kal TTPOBAETTOUEVEG TIMEG METAROAAG TNG
KukAogopia Tewv kai odnywv oTto Aekavotrédlo Tng ABrvag (Xwpig va €éxouv
xpnoigotroinBei Ta dedopéva Tou AuyoUuoToU WG W QVTITTIPOCWTTEUTIKA).

|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 POVTEAWYV ARIMA
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Aildypaupa 6. 4: NMapatnpouueves kai MpoBAeTTOueves peTaBOAEG MeCwiv aTO AekavoTTéDIo AONVWV XWPIG

10 KaAokaipi
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6. Zuptrepdopara

6.2 ZuutrepAouaTa

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

6.2.1. AvdAuon ouvBeong TNG KUKAOQopPIag KaTA Tr OKIUACTIKY EQAPHUOYT TOU
MeydaAou MepitrdTou

H avdAuon tng xpRong emipartikwy IX, £deige 611 o€ GAoug Toug UTTd £€€TAON
001koUG GEoveg (MavetmioTnuiou, KevTpikoi 0dikoi dfoveg, 0dIKoi Aoveg eI00d0U
Kal €€600uU), €KTOC ATTO TOUG TTEPIPEPEIAKOUG 0BIKOUG AEOVEG, GNUEILONKE
MEiWON Tou TTOO00TOU XProng IX Tn 0cuTtepn TTEPIOdO SOKIYACTIKNAG AEITOUPYIAG
Tou MeydAou lMepirdTou (4 Awpideg KUKAo@opiag otny MNavetTioTnuiou HeTd TO
TEAOG louAiou 2020) oe oxéon de TNV TTPWTN TEPIOSO (3 KUKAOQYOPIAKES
Awpideg). ZNUavTIKOTEPN HEiwon OTO TTOOOOTS XpProng Twv IX Tapatnenénke
otnv MavemoTnuiou (-7%), TToU ATAV KAl 0 0DIKOG ALOVAG TTOU ETTNPEGCTNKE
dueca ammd TNV aAAayh KUKAOQOpPIOKWY Awpidwy. EvOexopévwg KATI TETOIO
TTapaTtnpeital emTeidr] o1 odnyoi emPBaTikwy IX TpocapudoTNKaV OTIC VEEG
KUKAOQOpPIaKEG ouvbnkeg Tng lMavemmoTnuiou, Pe ATTOTEAECUO TO  TTOCOCOTO
OUMUETOXNG TOUG OTNV KUKAOQOpPIa va HEIWBNKE.

Ooov agopd ota Tagi maparnendnke auvgnon TNG XPAONG TOUG OTOUG
TEPIOTOTEPOUG UTTO €EETAOT ODIKOUG AEOVEG EKTOG ATTO TOUG 0BIKOUG GEOVES
€1I0000U KAl TOUG TTEPIPEPEIOKOUG, OTOUG OTToioug Oev onuelwdnke KATTOIO
agiéAoyn peTaBoAf pe TV augnon Tng diatounig TG odou oTnv MavetmoTnuiou.
YywnAoTepn TrocooTiaia augnon (+9%) otn xprion Taéi, onueiwenke otnv 066
MavemmoTnuiou TToU £QapUOOTNKE N KUKAOQOpPIaKN eTTEURaan. Evdexopévwg,
KATI TETOIO VA aITIOAOYEiTAlI aTTd TNV AVTIOTOIKN MYEiwon TNG XPAong IX Kupiwg
oTtnv MNMavemoTnuiou Kal 0Toug KEVTPIKOUG 08IKOUG AEOVEG UTTO £EETOON.

Ooov a@opd OTIGC HOTOOUKAETEG ONUEIWONKAV PIKPEG HETARBOAEG UOTEPO ATTO
TN dnuioupyia TNG emMTTAEOV KUKAOQOPIAKAS Awpidag otnv MNMavemoTnuiou 1600
oTtnv idia TNV 006 600 KAl 0TOUG UTTOAOITTOUG 0OIKOUG agdVeS UTTO £EETAON EVWD
oTouG 00IKoUg &&oveg €l06dou  dev  TTOPATNPAONKE Kapia  WETABOAN.
ZUPTTEPAOUATIKA, N augénon Tng dlaToung TG 0dou oTtnv [lavemoTnuiou,
QAIVETAI VO PNV ETTNPEACE CNPAVTIKA TNV KUKAOQOPIA TWV HOTOOUKAETWV.

TéNOG, yio TOV @OPTO TWV TrECWV TTaPATNPENBNKE ONPAvTIKA adf¢non oTtnv
MavemoTnuiou aAAG Kol 0TOUG £yYUG KEVTPIKOUG 08IKOUG Agoveg uTrd egETaon,
ME TTOO0OTO augnong Katd uéao 6po 54% kai 27%, avriotoixa. Evdexouévwg,
QUTA N alénon va o@eiAeTal OTIG KOAUTEPES KAIPIKEG CUVBNKEG, TTOU ETTIKPATOUV
Toug MAveG ZemTéUPpio Kal OKTWRPIO CUYKPITIKA e Tov lolvio Kal [ouAio.
QoT1600, KUPiWG 0TOoUuG 0BIKOUG AEOVES £1I0000U Kal 600U GNUEIWBNKE PEIWON
Twv TMeCWy, evleEXOMEVWGS AOYw TnG auénong Ttou apiBuol Twv IX atrd tnv
EMTTAEOV Awpida KUKAoPopiag oTnv MNMavetrioTnuiou.
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Emonuaiveral 611, oxedov Kapia xpovooelipd e dedopéva Tng ouvBeong NG
KuKAo@opiag, &ev KOAUTITEI TIG OTTaITACEIS (T1.X. OTACINOTNTA, TUXAIOTNTA,
AeUKOG B6pUBOG) yia TV AVATITUEN POVTEAOU TTPOBAEWNS TNG KUKAO®OPIOG
AOyw T1ng emippong Tou MeydAou Mepimrdrou. H povn xpovooelpd 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 atToTeEAEl TUXaio yeyovog. Evdexopévwg, N aduvayia
avadAuong Twv &v AOyw XPOVOOEIpWY Kal TEAIKWG avATITUENG 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 NpoBAcwn KukAoopiag oTo AekavoTrEdio Tng ABrivag

H kukAo@opia Twv odnywv oT1o Aekavotrédio Tng ABrvag Ppioketal o€
UPNAGTEPO ETTITTEDO CUYKPITIKG PE TNV TTEPIOdO TIPIV TNV APCN TTEPIOPICUWV
KUKAOQoOpIag, Je e¢aipeon Tov uriva AUyouoTo AOYw KAAOKAIPIVWDV DIOKOTTWV
TTou gp@avifeTal va gival peiwpévn aiodbntd. H kukAo@opia Twv mTewv oT0
Nekavotrédlo NG ABrivag eugavilel avodik Tadon péXp! kal Ta TEAN louAiou,
OTTOU Kal €KEI EEKIVAEI N avVAPEVOUEVN MEIWON TS KUKAOPOpPIag Toug Adyw Twv
OlakoTTwyv TOUu AuyoUuoTou. ZTIG apxEG ZeTTeMPpiou Traparnpeital TAéov
otaBepotroinon oTov apiBud Twv TeCWV TToU gival Aiyo uwnAdTEPOG aTTd TIG
TIMEG TOU louviou kail Tou louAiou, evdexopévwg Adyw TwWV KOAUTEPWY KAIPIKWV
ouvenkwv (AiyoTepn ZéoTn).

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 dIACTANG XWPIG TTEPIOPICHOUG, avAPETa OTIG BUO
TTEPIODOUG TTEPIOPICUWV TNG KUKAOPOPIag KATd Tnv TTavdnuia, dnAadr aro 15
louviou €éwg kar 30 OkTwRpiou un cuptepIAapBdavovTag Tov priva AUyouoTo
(xwpig To KOAOKaip).

AT TO KaAOKaipl KAl HETA gu@aviCeTal N TTPORAETTONEV KUKAO@OpPia TTECWV
va gival o XaunAr) o€ oXE€on UE TNV TTApATAPOUMEVH. AUTO EVOEXONEVWG VO
ogeileTal oTo oTl To KaAokaipr (loUviog, loUAIog) TTapartnpeeital XapnAétepn
KUkKAo@opia edwv Adyw KAAOKaIpIVWV SIOKOTTWVY Kal UWNARG Beppokpaaiag
eV 00elOVTOG TTPOG TO PBIVOTTWPO, BEATILUVOVTAI OI KAIPIKEG OUVONKEG UE
atroTéAeapa va dnuioupyoUuvTal KAAUTEPEG CUVONKEG yIa TTEPTTATNA.

A6 10 KaAokaip! kal ueTé ep@avifetal n TPOoRAETOMEVN KUKAO@OpPia odnywyv
o010 AEKaVOTTEDIO VA €ival TTIO XAMNA 0€ oxéon PE TNV TTapaTNPOUNEVN. AuTd
eVOEXOMEVWG VO OPEIAETAI OTAV apPaIOTEPN KUKAOQOpPIa Twv oxnUaTwy Katd
TOUG KOAOKQIPIVOUG UAVEG TTOU OI TTEPIOTOTEPOI AvBpwTTOI TTapaBepPifouv evw
a1Té TOV ZETTEURPN KAl PETA ETTIOTPEPOUV OTABIAKA OTNV KABNUeEPIVOTNTA.

O1 diagopol Tutrol apaAudtwy (MSE, RMSE, MAE, MAPE) oT0 dciyua eAéyxou
TTOU OPIOTNKE yia TNV agloAdynon Twv PovTéAwv TTPORAEWNG, TTapoudiacav
1I01aiTEPA XAPNAEG TIMEG, YEYOVOG TIOU aTTOTEAEOE 1oXUpn  €vdeitn yia
IKOVOTTOINTIKA OKPiBEId TTPOCAPUOYNAG TWV ETTIAEYUEVWY HPOVTEAWV OTO

63



6. Zuptrepdopara

Nekavotrédio Tng ABrivag un Aaupavovtag utrown 1o kahokaipl. O1 avrioTolixol
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 o XPoVIKOG
opifovtag TNG TTPORAEWNS, TO0O aTTEKAIVAV TA dIACTHHATA EUTTIOTOCUVNG YIA TN
dlapopd TO00 Twv 0dNywv 600 Kal Twv TTeWyv. KAt TETOI0 evOEXOUEVWG Va
OQEIAETAI OTO YEYOVOG OTI Oev €xel An@Oei UTTOWN N ETTOXIKOTNTA OTA JOVTEA
TTPOBAEWNG TTOU TEAIKWG ETTIAEXBNKAV WG KATAANAGTEPQ.

e Ta povréAa Autoregressive Integrated Moving Average (ARIMA) atrodeixTnkav
KAaTdAAnAa povréAa xpovooeipwy yia Tnv TTPORAEWN TNG KuKAogopiag TTewv
Kal 0dnywv oto AekavoTrédio TnG ABAvac.

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

Me Bdon Ta ammoTEAEOUATA KAl TO CUVOAIKA CUUTTEPACHATA TTOU £6AxXONKav Katd tnv
eKTTOVNON Tng Trapoucag AImmAwuatikAG Epyacia, emyeipeital n mapddeon piog
OcIpdg TTPOTACEWYV, Ol OTToieG evOeEXOMEVWGS va cupBdAouv oTn BeATiwon NG
dlaxeipiong TNG KUKAo@opiag kal TNG KIvATIKOTNTAS oTnv ABriva Katd Tn Travénuia Kai
META aTTd QUTH.

o AnuioupywvTag, €TTEKTEIVOVTAG Kal avaBabuifoviag Toug Tre(ddpopoug alld
Kal SIaPOPPWVOVTAG EAEUBEPOUG XWPOUG TTPaCivou evBappUVETal O TTOAITNG va
TePTTATAEl yIA va QTACEl OTOV TTPOOPICHO Tou dIATNPWVTASG QPUOIKA TIG
OTTAITOUNEVEG QTTOOTACEIG PETAEU TOuG. PUOIKO €TTOPEVO €ival N €AAEIYN
OKNVWYV CUVWOTIOPoU Kal €101 n dlatApnon XaunAoU 1KoU @opTiou oTnv
Kolvwvia.

e Amapaitntn €ival €1miong n £ueacn otov TTodNAATIKO TPOTIO (WwNG. APXIKWG
OKOTTIYO  €ival  va  €EQOQOANIOTEl  QPKETOG XWPOG VIO  KATONOKEUN
modnAatédpopwy. ETTakdAouBo autAg TNG evépyeiag Ba gival n xpron Toug
a1Té OAOEVA KAl TTEPICCOTEPOUG AVOPWITTOUG TTANPWVTAG OAA T avayKaia JETpa
yia Tn pn d1ddoaon Tou Kopwvoiou, agou Ba uttdpxel TTANBwpa TTOdNAATIKWV
SIadPOPWV.

e O apuodiog opyaviouog diaxeipiong Twv Méowv MadikAg MeTa@opdag TTPETTEI
va QPOVTICEI WOTE va TTAPEXE UYPNAEG UTTNPETIEG OTOV XPAOTN, dlac@aAifovTag
aveon, KaBap1éTnTa Kal 1o ouxva SpopoAdyia. [Npétel dnAadn va yivel
oa@ég Twg Ta MMM ptmopouv va atmoTeAEOoUV €va ao@AAEG, PE OAEG TIG
EVVOIEG, MECO XWPIG va €KTIBevTal O XPrioTeEG TOug o0€ uWnAd TTooOoOTd
KOpwvoiou.

o O1 ekmmaudeuTIKOi @Qopeig pTTOpoUV Vva KaAAigpyoouv oTa Traidid Tnv

avtiAnyn, ammod veapr] nAikia, yia TNV oNUAvTIKOTNTA TNG XPAONS TwV PECWV
MadIKAG METOQPOPAGS YIa TNV TTPOCTACIa ToU TTEPIBAAAOVTOG Kl TTPWTIOTWGS VO
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MaBaivouv yia Ta o@EéAn TToU €XEl OTNV WUXIKA KAl CWHPATIKA TOUG uyEia TO
TEPTATAMA AAAG Kal N Xprion Tou TTodnAdTou. Katd autdv Tov TpATTo Ba £xeEl
emTEUXOEi N TIPOTIUNON TWV VEWV TTONITWYV YIa TTEPTTATNUA Kal PETA TNV
TTavonuia.

Akoua, atraiteital evnuépwaon HEow ouvexoug ekoTpareiag amdé Tta MME yia
TOV OWOTO KAl ATTOTEAECHATIKO TPOTTO XProng Twv MMM, diatnpwvtag OAEG TIG
OTTAITOUMEVEG ATTOOTACEIG.

6.4. lpotdaocig yia MNepaitépw ‘Epeuva

MNa Tnv eméKTOON TNG Tapoucag AIMAwWMOTIKAG Epyaociag kar TV TTeEPAITEPW
Olepelivnon TOU AVTIKEIMEVOU TG, EVOIAQEPOV TTAPOUCIACOUV Ol AKOAOUBEG TTPOTACEIG:

H peAéTn Ba ptropouoe va XpnoidoTroinoel kal Ta dedopéva Katd Tnv TTEPiodo
TOu KOpwvoioU petd tov OkTwRpn. ‘Exovrag dnAadr PeyaAUTEPO XPOVIKO
Ociypa, Ba pITopouoe va KatavonBei TTEpIcoOTEPO N €TIdPACN TNG TTAVONUIag
0Tn o0vBeon TNG KUKAOYOPIAG KAl TO CUUTTEPACHATA VA TAV TTI0 A&IOTTIOTA.

H upeBodoloyia Tng avaAluong xpovooeipwy Ba Atav  Xproiyo va
XPNOIYOTTOINBE yIa TN 0UVOEDN TNG KUKAOPOPIaG 0TOug BaCIKOTEPOUG 0BIKOUG
dgoveg (KevrpikoUg, €100d0U, £¢O00U, TTEPIPEPEIOKOUG) HEMOVWHEVA Kal OXI
KATNyopIoTToIwvTag Toug Kai Bydlovrag Toug péoOug Opoug Toug, OIOTI
evOEXOMEVWG 0 KABE dEovag va gugavilel EexwpIoTA ATTOTEAECUATA.

H xprion pdoviéAwv ARIMA kai €mTopévwg n dnuioupyia  agliotmoTwy
TTPOBAEWEWY, TNPWVTAG TOUG ATTAITOUNEVOUG TTEPIOPIOHUOUG, Ba @avei XpAoIun
Kal o0& GAAeG PEANNOVTIKEG épeuveg Kol HeAETEG TTOU Ba TTEPIAaBAvouv
mepIoooTEPA  oToIxeia. Xproiun Ba Atav dnAadny n d&idBeon  Tng
KUKAOQOPIAKAG ouvBeong oto Aekavotrédio 1 ol TaxutnTeg diadpouwy i ol
XPOVOl JIadPOMNG N TTUKVOTNTA KUKAOQOPIAG I O XPOVIKOG Kal XWPIKOG
OlaXWPIoUOG.
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