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EvxapioTieg

H mapovoa AImTAwuaTikr) Epyacia onuatodoTe To TEQAC TV TTPOTITUXIAKWY oL OTTOLSWY OTN
YXOAM MOAITIKGQY MNXavIKV ToL EBVIKOL MeToORIOL MoALTEXVEIOD.

©a NBeAa TTPWTIOTWS VA €LXAPIOTACW Bepud Tov K. MNwpyo Navvrh, Kabnyntr tnG IXOAAG
MOAITIKGV Mnxavikcv EMIM, yia TNV gUmoToobvN TTOL POUL £6€IEE YE TNV AvVABESN TNC CLYKEKPIUEVNG
HEAETNG, TNV TTOALTIUN KABoSnynon Tou ot OAA Ta OTASIA EKTTOVNONG TNG, KABWCS Kal YIid TO
e€AIPETIKO KAIPO cLVEPYATIAG TTOL AvaTITOEAUE. ETTIITTAEOV, O@EIA® va TOV ELXAPICTAC® YIA TIG
YEVIKOTEPEG YVWOEIG KAl CUUPOLAES TTOL POL PETAAAUTIASELOE TOCO O€ AKAdNUAIKO, OCO KAl O¢
ETTAYYEAUATIKO eTTiTTESO.

EmMTTPooBETwG, e§ic0L BepUES eLXAPIOTIEG Ba NBeAA va ekPPACw oTo Ap. XphoTto Katpakdadla yia
TNV KABOPIOTIKA) CLUPOAN TOL OTN SIEKTTEQAIWON TNS TTAPOVLOAG EQYATIAG, HECW TWV TTOAOTIUWY
OULUPOLAWY KAl LTTOSEIEEWY, YIa TNV LTTOUOVH TOL KAl YIa TO APICTO KAIUQ cuvepyaciag kal
ETTIKOIVAVIAG TTOL SNUICLPYNOCE.

TENOG, ELXAPIOTW ATTO KAPSIAC TOLG YOVEIG POV, Ol OTTOI0I ATTOTEAET AV BeUENISEC OTAPIYUA TOCO
NBIKO, OCO KAl OIKOVOUIKO, AAANG KAl TNV AdEQ®r) POL TTOL ATAYV CLVOSOITTOPOG oL KAB' OAN TNV
TTopEia TNG TTPOCTTIABEIAC PoL. EToNng, eLXAPIOTE OAOLG TOLS PIAOLG POV YIA TN CLUTTAPACTACN
KAl VIO TIG LTTEQOXEG OTIYUES TGV POITNTIKGWY HUOL XOOVQV.

ABnva, lobAiog 2021
AnunTea NNyasdicdt






Tovoyn

Avalvon NMapayovrwv Emppong tng Navénuiag otnv Kivnrikotnta otnv
Evpotn pe xpnon Mnxavikng Ekuyaénong
AnunTtea Mnyadiotn
EmPBAETTV: Npyog MNavvng, Kabnyntng E.M.I.

YTOXO TNG TTAPOLOAG SITTAWUATIKAGC EPYACiAg atmmoTeAel N avAALCN TTAPAYOVTWY ETTNPEONG TNG
mavénuiag COVID-19 oTnv KIivNTIKOTNTA OTNV ELPMTTN YE XPNON TEXVIKWV PUNXAVIKNG EKUABNoNG.
MNa 1O OKOTTO ALTO, CLAAEXBNKAY KATAANNAG OTOIXEId AvAPOEIKA UE TIC TACEIS KIVNTIKOTNTAG, TA
TTEQIOPIOTIKA PETPC KAl TIC KATAYPAPESG KPOLOPATWY KAl BavATwy TNC VOOOUL YIA E&KOOIES
Eupowtraikd kpdtn. H avdivon Ttwv dedopévaiv TTOAyUATOTIOINONKE Pe avaTTuén KAatAAANAwvV
OTATIOTIKAV HOVTEAWY TTOANVEpOUNoNG, Ta otmoia e afiotroinon NG UeBOS0OL  PNXAVIKAG
eKudBnong, odnyolv ot TTEOPALWeS Paociloueva OTIC I0TOPIKEG TACEIC TV £EQPTNUEVGV
METAPRANTAV, TIG OTTOIEC TLVIOTOLY N 0SAYNON KAl TO RPASICUA. AvamToxOnkayv SV0 TOTTOI UOVTEARY,
N SIAPOoPA TWV OTIOIWV EYKEITAI OTNV ETTIAOYN TGV AVEEAPTATWY PETAPANTWYV: O TTPWTOC PacioTnKe
OTA POVASIKA XAPAKTNPIOTIKA KAOE XWPAG KAl OTOLS TTAPAYOVTEC LYWNAOTEPNG ETIPPEONG TNG
KIVNTIKOTNTAG TNG, VA O SEVTEPOGC ATTOTEAE £va KOIVO HOVTEAO TTPOPRAEWNC OTOIXEIWY KIVNTIKOTNTAG
TV £E€TAlOUEVWV KPATWY, APOoL afloTroinoe iSleg aveEapTNTEC METAPRANTEG VIO OAEG TIG XWPES. ATTO
TNV £QAPPOYN TNG MEBOSOAOYIAC TTIPOEKLYE OTI N CLUUTTEQIPOPA TOL TTANBLOUOL ATTEVAVTI OTNV
mavénuia kal oI cuvemayopevol Bdavarol, areikovi{ovTal Kal TTOORAETTOVTIAlI KAALTEQA ATTO Ta
XOPAKTNEIOTIKA TV HETAKIVACEWY TOL TTANBLOPOL Kal Oxl ATTO TOV APIOUO TWV KPOLOPATWY.
EmmmpooBETwg, Tapatnenonke o1l ol TACEIS KIVATIKOTNTAC TOL TTANBLOUOL KATA TNV TTAvoNuiq,
MUTTOPOLV VA TTPORAEPOOLY T IKAVOTIOINTIKO RABUO YIA TIG TTERICCOTEPES XWPEES TNG ELPTING HE
agloTroinon OTOIXEIY TTOL APOPOLY OTOV APIBUO VEWY KOOLOUATWY TOL 10V AVA EKATOUULPIO
TTANBLOUOL, OTIC TTONTIKEG EUROANIACHOL KAl OTIG TACEIC METAKIVAOEWY ATTO KAl TIPOG TTAVTOTIWAEIQ,
Ppappakeia kal TTAPKA. TEAOG, TIPOEKLWE OTI N HAKPOXEOVIA IOXVC TGV TTEPIOPRIOTIKWY METRWY UTTOPEI
va 0énNyNoe og XapnAOTERA eTTITTESA CLPUOPPWONG.

Ag€aic kAadia: kivnTikotTNTa, 08rynon, Padioua, mepioploTiKA uéTpa, COVID-19, mavénuia,
Euptn, lockdown, unxavikn ekuddnon, PJoviéAa TTaAivépOuNoNg, YEAUUIKY TTaAvEépounon,
TaAlvépounon SiavuoudTtwy LTTOCTAPIENG, TTAaAIVEPOUNoN XGBoost, opadotroinon k-péowyv






Abstract

Analysis of Pandemic Impact Factors in European Mobility using
Machine Learning

Dimitra Pigadiofi

Supervisor: George Yannis, Professor NTUA

The aim of this Diploma Thesis is the analysis of pandemic impact factors in European mobility
using machine learning. To achieve that, appropriate data has been collected regarding the
tendency of people's mobility, the mobility restrictions as well as the COVID-19 cases and deaths
among twenty-six European countries. Data analysis was based on the development of
appropriate regression analysis models, using machine learning techniques and making
predictions, based on the historical trends of the dependent variables of driving and walking.
Two types of models were developed. The basic difference of the models lies in the choice of
the independent variables. The first one was based on the unique characteristics of each country
and the factors that have the higher impact on mobility, while the second is a common data
prediction model of the mobility of all study countries. The methodology demonstrated that the
population’s behavior towards the pandemic and the consequent deaths, are better reflected
and predicted by the characteristics of the population movements and not by the number of
COVID-19 cases. Furthermore, the population's mobility trends during the pandemic can be
predicted satisfactorily for most European countries, considering the data of new COVID-19
cases per million population, the implemented vaccination policies and the movement trends to
the grocery, pharmacy and parks. Moreover, it was demonstrated that the long-term
implementation of the restrictive measures can lead to lower degrees of compliance.

Keywords: mobility, driving, walking, restrictive measures, COVID-19, pandemic, machine
learning, regression, support vector machines, xGBoost, k-means clustering






MepiAnyn

ITOXO TNG TTAPOLOAC AIMTAWUATIKAG Epyaciag amoTéAeoe N avalbon mapayovrwy EmMPPEONGS TNG
mavénuiag oTnv KIVATIKOTNTA OTnVv ELPMTN, HE XPNRON TEXVIKGOV UNXAVIKAG &Kpadnong. Mo
OLYKEKPIUEVA, SIEPELYNONKAY TTAPAYOVTEG TTOL EENYOLYV LE TO BEATIOTO SLVATO TPOTTO TIG UETAROAEG
oTNV KIVNTIKOTNTA 26 ELPWTTAIKGOV XWPEWYV, Yia To SiacTtnua 15/02/2020 éwg 02/04/2021.

Qg e€aptnuéveg PETAPANTEG ANeOnkav n O8Aynon kai 1o Badioua, Sedouéva yia TIC OTIOIES
aviAnBnkav amo Tn SIadSIKTLAKA AvaAPOPA TACEWY KIVNTIKOTNTAG TNG £TAlpEiag Apple, oTny oTroia
KATAYypA@OVTal TA NUEPNOIA AITNPATA Yia Sladpopég odnynong kal PadicpaTtos. Qc ave§aptnteg
HETAPANTEG, XPNOIUOTTIOINENKAY O AgkTnG AvoTnEOTNTAC, Ol aPIBUOoi NEWV KPOLOUATWY KAl
Bavatwy COVID-19  avda ekaTtoppdplo TTANBLoUoL, ol MoATkEG EuPoAlacuol kal ol TACEIS
KIVNTIKOTNTAG Yyia Alaviki & Avayoxn, MavromtwAeia & dapuakeia, MNapka, ITabuobs AlEAevong,
Xowpoug Epyaciag kal Karoikieg. Ta &edouéva oL AQopoLY OTA PETPA TTEPIOPIOUOL TNG
eEATTAONG TNG VOOOUL AVTIANBNKAVY aATTO TN SIASIKTLAKN PAoN §eS0UEVGY TOL MAVETTICTNUIOL TNG
O&popbne (OxCGRT), eva yia Ta Sedopéva TTOL APOPOLY CE KATAYPAPESG KOOLOPATWY KAl
Bavatwy aflomroindnke n diadiktoakn paon dedouéveov Our World in Data. Téog, Ta &edopuéva
KIVNTIKOTNTAG ava TIPOOPICUO TTIPOEPXOVTAIl ATTO TIC Avaopég KivnTikoTnNTag TG Koivotntag TNg
Google (Community Mobility Reports).

EmAEXONKkay SVO TOTTOI HOVTEAGYV (TOTTOL 1 Kal TOTTOL 2), YIA TOLS OTTOIOLS AVATITLXONKAYV LOVTEAC
Froapuiknc MaAivépounong, Malvépodunong Alavuoudtey YTooTneiEns kal MaAivépounong
XGBoost pe okoTto TNV TTPORAEWN TGV KOIVAY KAl YIA TOLS VO TOTTOLG EEAPTNUEVV UETAPRANTOV:
Oénynon kal Badiopa. H Siapopd Twv V0 POVTEAWY EYKETAl OTIC €TMAeXOeices aveEAPTNTEG
HETAPANTEC, Aol To Movrého 1 avamTLxOnke e xPNon Katd 1o SuvATOV TMEPICCOTEPWV
ave€apTNTV HETARBANTOV PACE TV CLVTEAECTWV CLOXETIONG TOLG KAl Eival SIAPOPETIKO YIa KABE
XWPA, £V TO MOVTENO 2 QTTOTEAE! £V OVTEAO KOIVO YIA OAEG TIG XWPES, TO OTTOIO AfloTTOIE TIC i61EC
ave€apTnteG  peTaPANTEG. EmmAéov, TmpaypaTtoroin®nke opadotmoinon  k-péowv  (k-means
clustering) TV TTPOC PEAETN KOATWV HE KQITAPIO TNV aLOTNEOTNTA TWV TTEQIOPICTIKGDY PETPwY Cl
kal Cé KAl OTN CLVEXEID EPAPPOTONKE TO MOVTEAO 1 TOCO YIa TIG SnuUIoLEPYNBEICES OUAdES, OCO KAl
Y1Q TIC CLVONIKEC PETEG TIUEC OARV TRV XWPWV.

Ytov Mivaka 1 mapouaoialovTal ol OHASES XWPEWY TTOL SNUIoLEYNBNKAY ATTO TNV OPASOTToINCN KAl
oTov Mivaka 2 mapartiOevTal ol oOVouacieg, of COPROANICUOI KAl N KWSIKOTTOINCN TWV UETARANTGV.
TéNog, oToug Mivakes 3 — 5, mapovoialovTal Ta REATIOTA POVTEAQ TOTTOL 1 Kal TOTTOL 2 TTOL
avamTouxdnkav TO00 YIa KABE xwpa, OCO KAl YIA TIC OMASES XWPEWV KAl YIA CUVOAKEG UECEG TIUEG
OAWV TV XWPEWV, KABWC KAl TO AVTIOTOIXO WECO ATTOALTO TTOCOCTIAIO oPAAua (MAPE) kal o
OLVTEAEOTNG TTPOCSIOPICUOL (R2) KOBEVOG ATTO TA POVTEAQ.



Mivakag 1: OuAdeg XWOEGV TTOL TTPOEKLWAV ATTO TNV opAdoTToiNCN We BAcn TN Sidpkelda I0XLOG peTpwy C1 kal Cé

Oudada 1n - Xopeg ue Heyain SIAPKEIA I0XVOG TEPIOPIOTIKOV HETPWV
AvoTpia Toexia FaAAia lepuavia EANGISQ Quyyapia IpAav Sia
AUT CIZE FRA DEU GRC HUN IRL
ITaNia MNMopTtoyaAia Povpavia YAoPakia lomravia
ITA PRT ROU SVK ESP
Oudada 2n - XpPEeg HE MIKPR SIAPKEIA ICXVOG TTEPIOPIOTIKMV HETPGV
BéAyIo EcBovia divAavsia |AovgepBovpyo| OAAavbia NopPnyia EAReTia
BEL EST FIN LUX NLD NOR CHE
Ouada 3n - X®PES U PETPIA SIAPKEIA ICXVOG TIEPIOPICTIKWV HETPWV
BouAyapia Kpoaria Aavia AeTovia ABouvavia MNoAwvia Youndia
BGR HRV DNK LVA LTU POL SWE

Mivakag 2: Ovopaoieg Kal TLUPBONCUOI HETARANTGV, KWSIKOI AVEEAPTATWY UETARANTV

‘Ovopa peraPAnTig (EAANVIKA) ‘Ovopa peraPAntig (ayyAikd) IUHBONICHOG HeTABANTAG Ko 8i1kdg
Obénynon Driving dr -
BasSioua Walking wik -
AgikTnG ALOTNEOTNTAG Strigency Index strig 1
Néa KOOLOUATA/EKATOUULEIO TTANBLOUIOL New cases/milion cases 2
Néol 6Av aTOI/eKATOUULPIO TTANBLOUIOL New deaths/milion deaths 3
MoAITIKEG EuBoANIaaon Vaccination Policy vacc 4
AaVIKRA & Avayoxn Retail & Recreation retail.recreation 5
NavTtomnwAgia & dapuakeia Grocery & Pharmacy grocery.pharmacy 6
MNapka Parks parks 7
YTaOUOI AlEAELONG Transit Stations transit_stations 8
Xwpol Epyaoiag Workplaces workplaces 9
Kartolkieg Residential residential 10
Mivakag 3: EMokoTNon RBEATIOTWY POVTEAGV TOTTOL 1 YIA TIG XWPEES HEAETNG
Movrtélo 1
Xéoa Kwédikoi emmAexBeicv oénynon Basdiopa
e Ave€apm TV peTaPAnTeov | BEATIOTO HovTého | MAPE R2 BéATIOTO povTéNO | MAPE R2
AvoTpia 2,4,6,7 SVR 11.97% 0.84 xGBoost 15.33% 0.83
BéAyIo 2,3,4,6,7,9 SVR 7.19% 0.91 SVR 11.42% 0.74
BouAyapia 2,4,6,7,9 SVR 11.43% 0.89 xGBoost 12.06% 0.91
Kpoaria 1,2,4,7 xGBoost 10.35% 0.96 SVR 13.74% 0.96
Toexia 2,6,7,9 xGBoost 12.39% 0.85 xGBoost 16.11% 0.85
Aavia 1,2,4,6,7 SVR 7.88% 0.85 SVR 7.44% 0.87
EoBovia 1,3,7 SVR 12.81% 0.87 SVR 16.98% 0.80
divAav Sia 1,3,4,6,7,9 SVR 5.75% 0.94 SVR 7.07% 0.90
TaAAia 2,3.47,9 SVR 10.15% 0.92 SVR 11.54% 0.90
leppavia 2,4,6,7 SVR 13.51% 0.67 SVR 12.81% 0.72
EANNGSa 2,4,6,7 xGBoost 15.78% 0.89 xGBoost 18.94% 0.86
Quyyapia 1,2,6,7 SVR 7.18% 0.92 SVR 11.79% 0.88
lpAav ia 2,3,4,6,7,9 SVR 14.22% 0.87 xGBoost 14.67% 0.77
ITaAia 1,2,4,6 xGBoost 12.66% 0.89 xGBoost 15.83% 0.85
AgTovia 1,4,7 xGBoost 11.21% 0.88 SVR 16.29% 0.79
AiBovavia 2,4,7,9 SVR 14.60% 0.88 xGBoost 18.86% 0.80
AovEeupoLpyo 1,2,4,6 SVR 9.37% 0.80 SVR 12.37% 0.63
OM\av éia 1,2,4,6,7,9 xGBoost 7.24% 0.91 SVR 8.71% 0.89
Noppnyia 1,3,6,7,9 SVR 10.45% 0.89 SVR 9.71% 0.87
MoAwvia 1,2,4,6,7 SVR 6.77% 0.95 xGBoost 12.41% 0.92
MopToyahia 1,2,4,7 SVR 10.56% 0.95 xGBoost 15.63% 0.90
Povpavia 2,4,7 SVR 11.34% 0.85 xGBoost 15.49% 0.87
IAoPRakia 1,2,4,6,9 xGBoost 11.04% 0.92 xGBoost 12.91% 0.85
lomavia 1,2, 4,7 xGBoost 9.72% 0.95 xGBoost 13.51% 0.87
Yoounbia 1,2,3,4,6,7,9 xGBoost 7.28% 0.92 xGBoost 7.95% 0.85
EAReTia 1,2,4,7 SVR 7.91% 0.89 SVR 9.18% 0.75




Mivakag 4: EmokoTnon BEATIOTV HOVTEAY TOTTOL 1 YIA TIG OUASES XWEGMV HEAETNG KAl YIA OAEG TIG XOPEG CLVONKA

Movrélo 1

Xéapeg Kwéikoi emAexBeiocov . ‘ Oénynon . . Badioua
AveCapTNTV PeTaPANTV | BEATIOTO povTého | MAPE R2 BéATIoTO OVTEAO | MAPE R?
‘OANeg 2,4,6,9 SVR 10.67% 0.84 xGBoost 16.33% 0.78
Ouadal 2,6,7 SVR 8.72% 0.91 xGBoost 9.82% 0.87
Ouabda 2 1,2,4,6,7 SVR 5.83% 0.96 SVR 8.70% 0.84
Oudda 3 1,2,4,6,7 xGBoost 6.77% 0.96 xGBoost 11.35% 0.91

Mivakag 5: EMokOTNon RBEATIOTWY POVTEAGV TOTTOL 2 YIA TIG XWPEES HEAETNG
Movtélo 2

Xéxpa Kwédikoi emmAexBeicmv oénynon Basdiopa
Ave€apTTOV peTaPAnTeOV | BEATIOTO HovTéAo | MAPE R2 BéATIOTO povTéNO | MAPE R?
AvoTpia 2,4,6,7 SVR 11.97% 0.84 SVR 12.84% 0.80
BéAyIO 2,4,6,7 SVR 10.32% 0.84 SVR 15.02% 0.54
BouAyapia 2,4,6,7 SVR 12.01% 0.87 xGBoost 13.60% 0.86
Kpoaria 2,4,6,7 xGBoost 14.02% 0.95 xGBoost 18.95% 0.95
Toexia 2,4,6,7 SVR 11.59% 0.85 xGBoost 16.13% 0.82
Aavia 2,4,6,7 SVR 12.91% 0.64 SVR 12.67% 0.66
EoBovia 2,4,6,7 SVR 11.74% 0.88 xGBoost 16.58% 0.75
divAav sia 2,4,6,7 SVR 7.98% 0.90 SVR 8.00% 0.87
TaAAia 2,4,6,7 SVR 9.80% 0.93 SVR 12.38% 0.88
Feppavia 2,4,6,7 SVR 13.51% 0.67 SVR 12.81% 0.72
ENGSa 2,4,6,7 xGBoost 15.78% 0.89 xGBoost 18.94% 0.86
Quyyapia 2,4,6,7 SVR 7.22% 0.92 xGBoost 19.31% 0.75
IpAav ia 2,4,6,7 xGBoost 16.26% 0.80 xGBoost 16.26% 0.66
ITaAia 2,4,6,7 SVR 12.77% 0.90 xGBoost 17.79% 0.85
AgTovia 2,4,6,7 SVR 10.76% 0.87 SVR 23.23% 0.73
AiBovavia 2,4,6,7 SVR 11.89% 0.90 xGBoost 14.77% 0.85
AovEeupoLpyo 2,4,6,7 SVR 14.43% 0.72 xGBoost 14.31% 0.71
OMAav ia 2,4,6,7 xGBoost 12.02% 0.75 xGBoost 13.44% 0.73
NopBnyia 2,4,6,7 xGBoost 17.18% 0.68 SVR 15.44% 0.74
MoAwvia 2,4,6,7 SVR 7.66% 0.93 xGBoost 15.33% 0.86
MopToyahia 2,4,6,7 SVR 11.83% 0.92 SVR 15.48% 0.85
Povuavia 2,4,6,7 SVR 10.22% 0.89 xGBoost 10.77% 0.91
YAoPRakia 2,4,6,7 SVR 11.55% 0.85 SVR 11.27% 0.85
lomavia 2,4,6,7 xGBoost 12.52% 0.91 SVR 15.59% 0.71
Tounbia 2,4,6,7 SVR 11.51% 0.74 xGBoost 12.07% 0.63
ENBeTia 2,4,6,7 SVR 17.70% 0.55 SVR 20.08% 0.32

BAoEl TGV ATTOTEAEOUATWY TTOL TTIPOEKLYAV KATA TNV EPAPHOYN TNG peBodoAoyiag, SiatuTraveTal
HIO O€IpA CLUTTEQACUATWY, Ta OTToIa SivOLV ATTAVTACEIC OTA APXIKA £EQPWTAUATA TNG TTAPOLOAG

AITTAGUATIKNG Epyaoiag.

e ITIC TTEQICCOTEPES TIEPITITWOEIG O APIBUOG vewv BavaTtwv COVID-19 avda eKatouuLplo
TTANBLOPOL, TTAPOLOIALEl UEYTAADTEON CLOXETION WE TIG TACEIC METAKIVACEWY aATTO OTI O
ApPIBUOC VEwY KpoLoudaTwy COVID-19 avd ekatoppdplo TTANBLCOPOL. To Yeyovog AvTo
KaTadeikvLel OTI N CLHUTEPIPOPA ToL TANOLOMOL amévavrl otnv mavénuia (kair ol
ouvemayouevol Bavarol) ameikovileral Kal TPoBAETTETAI KAADTEPA ATTO TA XAPAKTNPIOTIKA

TGV METAKIVAOEWY TOL TTANBLOUOL KAl OXI ATTO TOV APIOUO TV KOOLOUATWY.




O1 TACEIG KIVNTIKOTNTAG TOL TTANBLOUOL KATA TNV TTAVSNWIA PTTOPOLY VA TTPORAEPOOLY C€
IKAVOTTOINTIKO RABUO OTIC TTEQICTOTEPES XWPES TNG ELPWTING pe afloTToincn CTOIXEIWY TTOL
APOPOLY OTOV APIOHO VEWV KPOLOMATWV TNG TTAVONUIAG AvA eKATOUPDPEIO TTANBLCUOL,
OTIG TTONITIKEG EUPONIAOUOD, OTIC TACEIS TWV PETAKIVACE®Y ATTO KAl TTOOG TTAVTOT@AEia,
PaApHAKEia Kal TTapka.

Ta povTéda TTPOPRAewNng oToixeiy Odnynong kal Badiopatog tou BeAyiov, TnG divAavéiag,
NG OAAavsiag kal TG rovndiag odnynoayv oe TTOAD KAAG ATTOTEAECUATA. ALTO UTTOEI
EVEEXOUEVWG va £€NyNnBei attd Tov apIBud TV aveEAPTNTWY LETAPANTGV TTOL elIohxOnoayv
OTA POVTEAD TV XWPWV ALTWV: 6 (B, FIN, NL) kai 7 (S). ETTopévag, Tovidetal n ongacia tng
aflomoinong Kara 1o duvvartov TMEPICOOTEPWV OTOIXEIWV YIa TNV KAADTEPN HNXAVIKN
ekmraideoon (ML) TV HOVTEAGV.

To MARBOG Kal TO €i60G TWV HMETAPANTOV TTOL PTTOPOLY va CLURAANOLY OTN PEATIOTN
TTPORAEWN TNG KIVNTIKOTNTAG KATA TN SIAPKEIQ TNG TTAVSNUIAG, KATA TNV £l0AywYr TOLG OTA
HOVTEAD PNXAVIKNG €KPUABNONG, TAPOLOIAJEl PIO OXETIKN ETEPOYEVEId PETAEL TWV
ELPOTTAIKGV XWEWY TTOL UEAETHONKAV.

H pédodoc MNaAivépounong Alavooparev YmootnpiEng (SVR) amoTtelei Tn BEATIOTN pEBoSO
mPOPALwng TNG OdAYNONG yia TNV TTAEloWN@Ia TV eEeTAlOPEVV XWEWV. NMapaAAnAa, n
MNahvépounon xGBoost avramokpiveral 1cafila pe tnv MaAivépounon AiavLuouaTwY
YrmootnpiEng (SVR) via  Tnv TPOPAEwWn TOL Babdicuartog. To HOVTEAO TPAUUIKNAG
MNaAivépounong (LR) &ev TTapéxel CLVETT) QTTOTEAECUATA TTOORAEWEWY YIA KAUIQ €K TWV
€CAPTNHEVY UETARANTV.

Ta oTolxEia PETAKIVACEWY aATTO KAl TTPOC Alavikn & Avawuxr), ITaBuoLg AlEAevong Kal
Katoikieg, dev afiommoinOnkav oTa POVTEAD KaWiag Xweag, SIOTI eupavicav bywnAoLS
OULVTEAEOTEC CLOXETIONG ME TTOAAEC €K TGV AVEEQPTATWY PETARANTYV, KAl ISIQITEQA UE TO
AgiKTn  ALOTNEOTNTAG. To OCLUTEPACUA aALTO KATASEKVLEN TIC PACIKEG KATNYOPIES
HETAKIVAOEWY TTOL CLOXETICOVTAI AUECT UE TN COUHOPPWON TWV TMOAITAV OTA EKACTOTE
KLREPVNTIKA PETPA TTEQIOPICHOL £EATTAWONG TNG VOO OU.

O1 TTPOPRAEWEIS KIVNTIKOTNTAG TNG 1S ouadag, SNAAdA TV XWPEWV TTOL £pAPUOCAY UETPA
KAEICIUATOG  EKTTAISELTIKGV  ISPLUATWY KAl KAT'  OiKOV  TTEPIOPIoUOL, TTapovLoiacav
HEYOALTEPa opAAuaTa (11.71% p.0. MAPE oéryynong, 14.55% p.6. MAPE PBadicuaTtog)
OULYKPITIKA PE TNV APECKGS AIYOTEQO «avaTNEN» 3N ouada (9.93% u.0. MAPE oérynong, Y.o.
12.68% MAPE BadiouaTtog). O TpoPAEWEIG KIVATIKOTNTAG TV XWPEWV TTOL AVAKAV TNV TTIO
«xahapry 20 opdda, TapovoiacaAy AKOUA PIKPOTEPA O@AAUaTa: p.0. MAPE oéryynong
8.68% kal y.0. MAPE Basdicuatog 10.78%. Ta peyaAbTeQa OPAAUATA LTTOSEIKVLOLY TNV &V
HEPEl XauNAOTEPN SuvaTtoTNTA TWV AVEEAPTNTWY UETARANTOV va TTPOPRAEWOLY  TIG
e€apTnuéveg. Katd ouvémmeaa ouutepaiveTal 0T WG éva PaBud n pHakpoxeovia 1IoXLG
TTEPIOPIOTIKAV HETPGWV UTTOPEI va ETIPEPEI AVTIOETA ATTOTEAECUATA ATTO TA EMSIKOMEVA,
S5NAadn PN cLPPOPPWON TOL TTANBLOPOL CE ALTA, TTOL UTToPEl va e€nNynBel pe TNV
TIVELPATIKA «EEAVTANC) TOL TTANBLOPOUV, TTOL TTPOKLTITEl WG ATTIOPEOIA TNG ATTOUOVAONG
KAl TOL EYKAEIOUOU.
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1. BElcaywyn

1.1. Tevikny Avaokottnon

H mavénuia Tng vooou Tov Kopovoiob 2019 (COVID-19), TookAABNKe atTrd TOV KOPOVOoid SARS-
CoV-2 kal eVTOTTIOTNKE YIA TTPWTN POoPA TO AgkéuPpio ToL 2019 oTnv TTOAN Ouxav TNG Kivag. Méxpl
Kal Tov lobvio Tou 2021, kataypd@nkav TepIccoTepd amo 180 ekaTtoppLpIa KpoLOoUATA
TTAYKOOUIWG, PE TOLG CLVOAIKOLG BavaToug va vrrepPaivouy Ta 3,9 ekatoupLpla (World Health
Organization, 2021). O1 EupwTdikéG XwpPeg, OTTWC @aiveral Kal ota ypapnuarta 1.1 kar 1.2,
EMANYNOCAY ONUAVTIKA Ao TNV apxn Tou eOTTAOUATOC TNG TTAvéNUIag, £Xxoviag KATaypAwel
OULVOAIKA TTEPICCOTEPA ATTO 55,7 eKATOUULPIA KOOLOPATA KAl TIERITTOL 1,2 EKATOPULEIO BAVATOLS
€0G Kkal Tov lovvio Tou 2021 (World Health Organization, 2021).

Cumulative confirmed COVID-19 cases per million people o

The number of confirmed cases s lower than the number of actual cases; the main reason for that is limited testing. :
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Frpdenua 1.1: Tovolikd empepainpéva kpobopara COVID-19 avd ekatoupuvplio TAnBuouoL (Our World in Data, 2021)




Cumulative confirmed COVID-19 deaths per million people

Limiled testing and challenges in the attribulion of the cause of death means that the number of confirmed deaths
may nol be an accurale counlt of the rue number of deaths from COVID-19
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Fpdagpnua 1.2: Tuvohikoi emPeRaiwpévol Bdvatol COVID-19 avd ekatopuvplio TAnBuouoL (Our World in Data, 2021)

H paydaia eEATAwoN TNG VOOOL TTAYKOOUIWG, ETTEPERE PIJKEC AANAYEC OTNV KABNUEQIVOTNTA TV
TTONITQOV, €V £0€0E TIG KUPEPVNOEIG AVTIUETWTIEG PE TNV ETTITAKTIKA AVAYKN €VOEONG TTONITIKQV YIA
TOV KATA TO SLVATOV TEPIOPICHO TTOANATTAQCIACHOD TOL LYNANRG HETASOTIKOTNTAG 100 KA, KAT'
ETTEKTAON, JEION TNG AOKOLUEVNG OTO oLOTNUA LYEIAS TTieoNg. O TTONITIKEG ALTEC TTEPIAAUPRAVOLY
Eva eLPL PAoUA PETPWY, TA OTToia £EAKOAOLOOLY VA £PAPUOLOVTAl KAl ATTOOKOTTOVLV OTOV
TTEQIOPIOPO TNG KIVNTIKOTNTAG, TNG KLKAOQPOPIAG KAl TWV KOIVWVIKWY AAANAemépdoewy. Mo
OULYKEKPIUEVA, TA UETOA TTEQIOPICOV APOPOVLY KUPIWSG OTO KAEICIUO TGV EKTTAISELTIKWY 1I6QLUATWV
OAWV TRV PABUISWY KAl TV XWEWY EQYATIAC, OTNV ATTAYOPELON TV SNUOCIWY EKSNAWTEWY KAl
TV Padkwv oLVABPOICEWY, OTOV ALOTNEO EAEYXO TWV UETAKIVACEWY E0WTEPIKOL KAl EEWTEQIKOL
TV XWPEWV, KAl TNV armayopevon KukAhogpopiag (lockdown) (Hale et al., 2020).

O1 Sidgpopes moAimikég lockdown TTouv aocknBnkav amo TIC KLPEOVATEIG, KLUAIVOVTAY ATTO TTOAD
SPAOCTIKEG, OTIWG ALTEG TTOL EPAPHOCTNKAY O TUAUATA TNG Aciag kal TNG NOTIag ELp@1ING, £€¢
NYOTEQO ALOTNPESG TIPOTEYYITEIG TTOL EPAPUOCTNKAV AANOUL (T1.X. Loundia) (Silvia Mendolia et. al,
2020). AveEapTHTWS PaBpoL avoTNEOTNTAG, TA TTEPIOPICTIKA WETPA, AAAG KAl O PpOROG £kBeoNng
oTOV 10, EiXaV WG AVTIKTOTIO TN EIJKr MEIWON TNG CGLVOAIKAG KIVNTIKOTNTAG KAl YEVIKOTEQA TN
SnuIoLPYIA VEWV CLVONKWY OTIG JETAKIVAOTEIG.
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Fpdapnua 1.3: Hugpnoia KIivnTIKOTNTA Kal SEKTNG aLoTNEOTNTAG METPWY Ot ELp®TTAiKES Xpeg KaTd To MapTio Tou 2020 (Bargain
& Aminjonov, 2020)

1.2. YITOXOG

Me Baon Ta 6ca TpoavapépONnKayv oTny TTAPATIAVE £VOTNTA, OTOXO TNG TTAPOVLOAC AITTAWUATIKAG
Epyaociac amoteAel n avalvon mapayoviwv EmMPPEONS TnG mavdnuiag otnv KivntikotnTa oTnv
Evpd™N, HE XPNRON TEXVIKAOV UNXAVIKNG &KHAONONG. Mo CLYKekpIyéva, Ba  SlgpeuvnBoLyY
MAPAYOVTEG Ol OTTOI0I UTTOPOLY VA £ENYACOLY UE TO REATIOTO SLVATO TPOTIO TIC WMETAROAEC OTNV
KIVNTIKOTNTA (08rynon kai Radioua) 26 ELp@TTaikV XWwE V.

MNa TNV €mTevgén TOL TTPOAVAPEPOEVTOC OTOXOL, Ba TPayuaToTToINBEel AVATITLEN KATAAANAGWY
OTATIOTIKOV HOVTEA®WV TA OTIOid, AfloToIVvVTag Tn HWEBOSO TNG PNXAVIKNG eKuAbnong, amod
IOTOPIKEG OXECEIG KAl TACEC oTa Sdedouéva (mmeipauatika dedouéva) odnyolv o€ TTPOPRAEWEIC
Baci{oueva oe auTeg kal Ba e€Ayouy afloTOTES ATTOPATEIC, Ol OTTOIEG B CLVICTOLY Ta {NTOLPEVA
ATTOTEAECATA.

EMTTOO0OETWGS, EMUEOOLS OTOXO ATTOTEAEI N CLYKPITIKNA afloAdynon Tov PABUOD £MPPONG TWV
S1apopwV oTPATNYIKAV TTOL EPAPPOCONKAY KATd ToL COVID-19 oTOULC SEIKTES KIVNTIKOTNTAG, UE
opadoTioinon TV TTPOC MEAETN KOATWY AvAAOYd TOLG SEKTEC ALOTNEOTNTAC TWV EMPANBEVTRYV
HETOWV.




1.3. MeBobooyia

ITNV TTapoLOA evoTNTA, TTEPIYPAPETAI CLVOTITIKA N HEBOSOoAoyia TToL aKOAoLONBNKE yia TNV
EMMTELEN TOL OTOXOL TNG AITTAWPATIKAG Epyaciag.

APXIKO BrUa ATTOTEAECE O CAPNAC TTPOTSIOPICHUOS TOL AVTIKEIWEVOL KAl TV ETTISIOKOUEVWV OTOXWV
™G HMeEAETNG. Emara, akolovOnoe n PiPAloypagikn avackomnon oe Siebvry PiPANoypagia,
ATTOOKOTIVTAG OTNV ELPEC TTAPEUPEPDV EQELVAY, TOCO WG TIPOG TO AVTIKEIUEVO UEAETNG, OCO
KAl ¢ TTPOG TN peBodoloyia avalvong. ATTO TIG CLUVAPEIC ALTEC PEAETEG, EVTOTTIOTNKAV TMIOava
KeVA ) eAAeipeig, TpoaoblopioTnkay {NTAPATA TToL £xpNlav TTEQETAING £PELVAG Kal avalnThenkav
mOavoi ToOTTOI TTPOCEYYIONG KAl AVAALONG TOLG.

Ev cuvexeia, akoAoLONoe N cLANOYR Kal £TE§EPyacia TV OTOIXEIV KAl N SIAUOPPGON TNG TEAIKAG
NAEKTPOVIKNG PAONG dedopévav. Katomv, avantdXenkav 1a KataAAnAa HadnuaTtikd, oTatioTiKa
HOVTEAQ, TA OTTOIA XPNOIMOTTOINENKAY YIA TNV ££AYWYN XPNOIMWY ATTOTEAECUATWY KAl TNV ETTITELEN
TV TTPOAVAPEPBEVTWY (evOTNTA 1.2) OTOXWY TNG HEAETNG.

Ta Tmapamdve PAPATA 0dnyoLY OTNV £§aywyn CLHUTEPACHAT®V, KAOWS KAl MPOTACELWV YIA
TIEQETAIP EPELVA. LTO TTAPAKATW SiAypapua pong (Mpagpnua 1.3), mapovoialovTal COVOTITIKA Ta
Sladoxikd PApaTa TNG peBodoloyiag TG TTapoLOAS SITTAWUATIKAG EpyaCiag.

KaBopiopog BIpAIOYypa®IKn OewPNTIKO
YTOXOL / AvaokoTinon — Ymopabpo

AvATITLEN ’ Meplypapn &
MaBnuarikav & Eme&epyaoia
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Frpdepnua 1.4: Aidypaupa pong oTadieyv ekTTovnNong TG AIMAUATIKAG Epyaciag




1.4. Aopun AImAwpaTikng Epyaociag

ITNV evoTNTa aLTA, TTapoLoldleTal N doun TNG AIMAWHATIKAG Epyaciag uéow tng ocbvoywng Twv
KEPAAQIV TTOL TNV aTTaPTI(OLV.

To kegpaAaio 1, TO OTIOIO €ival TO TTAPOV KEPAAQIO, ATTAPTICETAl ATTO Yid YEVIKT) AvaoKOTINGN TOL
TTAQICIOL TNG TTAPOVLOAG AIMTAWUATIKAG Epyaciag, evaw mmapouaidlovial 0 oTOX0G TNG &V AOYw
MEAETNG KAl N pEBOSOAOYIa TTOL AKOAOLONBONKE KATA TNV EKTTOVNOT TNG.

To KepdAaio 2, amroTeAel TN PIBAIOYPAPIKY) AvacKOTINON, OTTOL TTAPATIOEVTAl XPHOIUA EVENHUATA
amd oLVAPEIG £PELVES KAl PEBOSOAOYIES, PACE! TGV OTTOIWYV OPICTIKOTTIOIEITAI TO BEUa UEAETNG KAl
gmonuaivovTal Ta Tpog e€étaon NTHUATa.

To kepaAaio 3, avagépeTal OTO BePENTIKO LTTORABPO KAl OTIC ATTAITOLHEVEG PEBOSOLS YIa TN
OTATIOTIK) AVAALON TRV SeSoUEVWV.

ITO KeQAAQIo 4, TTEPIYOAPETAI N CLANOYN TWV CTOIXEIWY ATTO LTTAPXOLOEC SIASIKTLAKESG RACEIC
SeSopévav kal n eTe€epyaacia TTOL TTPAYPATOTTIOINONKE TIPIV TNV AVAALON TOLG.

YTO KePAAaio 5, avaldeTal N yeBodoloyia TTOL EQAPUOCTNKE KATA TN SIAdSIKACIA AvVATITLENG TWV
MABNUATIKGOV JOVTEAWY KAl TTAPOLOIALOVTAI TA TIOOKOTITOVTA ATTOTEAECUATA.

YTO KEPAAQIO 6, £TTEITA ATTO TN CLVOWN TWV ATTOTEAEOUATWY, TTAPOLOIALOVTAI TA CLUTTEPACUATA
TTOL TIPOEKLWYAV KATA TNV afloAdynon Twv €EAYOUEVRY HABNUATIKWV POVTEAWY. EmmTTAOV,
TapaTiOevial TTPOTACEIC VIO TEPAITEQW EpeLvva OCOV APOPd OTNV KIVNTIKOTNTA O OLVONKEC
mavénuiag.

Y10 TEAOG, TTAPATIOEVTAl LTTO POPEPr KATAAOYOUL Ol BIPANIOYPAPIKEG AVAPOPES TTOL A&loTToINONKAY
KATA TNV eKTTOVNON TNG AITTAWUATIKAC Epyaciag, n mapovoiacn Tev otroiwy cuuPasdilel pe OAa 1a
S1EBvn TPoOTLTTA. ETMITTA(OV, £MOLVATITETAI TO TTAPAPTNUA.




2. BIpPAIOYpApIK AvaoKOoTTnoN

2.1. EBEicaywyn

Y10 &V AOY® KEPAAQIO, TTapATiOevTal €pevveg TNG S1EOVOLCS BIBANIOYPAPIAS, TO AVTIKEIUEVO Kal N
pHEBoSoAoyia TV omoiwv mMapovolalovy CLVAPEId e EKEiva TNG TTAPOLOAG AIMAWUATIKAG
Epyaoiag. Mo oLykekpIeEva, TTAPOLOIAZOVTAI ETTIOTNHUOVIKEC UEAETEG, Ol OTTOIEG ETTIKEVTOWVOVTAI
OTO POAO TV TTAVENUIGY KAl TV TTONITIKGV TTEQIOPICUOV TOLG OTIC CLUTTEQIPOPES TOL KOIVAVIKOD
OLVOAOU, HE EUPACN OTN CLUTTEPIPOPA HETAKIVNONG, N OTTOIA CLVETTAYETAI ETTIPPOES OTIC TATEIG
KIVNTIKOTNTAG TOL TTANBLOPOL.

Ev ouvexeia, mTapouoldlovTal CLVOTITIKA TA TTPOKVTITOVTA ATTOTEAECUATA, LTTO HOPPN TTHIVAKA, EVGR
emonuaivovtal moavd kevd TG PIPAoypagiag. Bdoe avtwy, mpoodiopilovial TO CaPEC
QAVTIKEIMEVO KAl O ETTISILKOUEVOC OTOXOC TNG SITAWUATIKAG £pYATiag, KABWS KAl N KATAAANAOTEQN
uEBodoc avaALONG TNG.

2.2. Yuvapeic Epevveg kal MeBodoloyieg

2.2.1. TpOTTOI YE TOLG OTTOIOLG Ol EMISNMIES Kal N eEATTAWON TOLS oXeTiCovTal
ME TIS TAOCEIS KIVATIKOTNTAG TOL TTANOLOHOL

H PEAETN TV MPOTOTI@V KIVATIKOTNTAG, &ival éva OLOIAOTIKO OTOIXEIO YIa TNV KATAVONoN TNG
eEATTAWONG TV eménuidV. H épevva Tav Hisi et al. (2018), pe Tnv avamTugn oTOXAoTIKOO JOVTEAOL
HETATTANBLOUWY, ATTOSEIKVLEl TO POAO TNG KIVNTIKOTNTAG OTN SLVAPIKOTNTA TWV ETSNUIGV.
Youttepaiveral OTl WS cLVAPTNON TOL TTOCOCTOL AvOCiag ToL EeVIOTH, N EMUPOVA TG VOOOL
e€aptatal oe peyAAo PaBud amd TO MOCOOTO KIVATIKOTATAG TOL, €V LTTOYPAUUIleTal OTl O
TTAYKOOUIOC apIBUOC eLTTABMV ATOUWY &ival TO KAES yia TNV Katavonon TNG ETMUOVAG PIAG
eménuiag. EmmAéov, ol Wu et al. (2017), pye Tnv avamTuén ocvleLYPEVOL POVTEAOL EEATTAONG TNG
EMONUIAC KAl PE XPNON TNG MEBOSOL PNTPAG ETTOPEVNG YEVIAG YIA BewPENnTIKO LTTOAOYIOUO TOL
Bacikob apiBuoL AvVATIAPAYWYNGS, TTOCOTIKOTIOIOLY TNV EMISPAocN TNG ATOMIKAG KIVNTIKOTNTAG
oTnV eEATIAON TNG £MSNUIAG KAl ETTICNPAIVOLY OTI LWNAOTEPO ETTITTESO PETAKIVNONG TTAPATEIVEl TO
XPOVO €TTTELENG KATAOTAONG OTABEPOTNTAG, £V O TTEQIOPICUOC TRV APXIKWY ECTIQV POALYVONG
Ba urropoLoEe va EMMTOXE HOVO eMPPASLYVON TOL EECTIACUATOC TV UOALOUATIKWY ACOEVEIWV.

H ¢pevva Tv Glaeser et al. (2020), eTTIKEVTOWVETAI OTNV EKTIUNON TNG EMPEONG TNG KIVNTIKOTNTAG
otn Siadoon TG mavdnuiag, CLAAEYOVTAC TTANPOPOPIES TTOL APOPOLY CTNV KIVNTIKOTNTA, AAAA
kal eBdopadiaia dedopeva kpovoudtwy COVID-19 yia Tn Néa YOPKN Kal TECOEQIG AKOUA TTONITEIEG
NG AUEPIKNG. IxnuaTideTal EekABapn €KOVA YIa TO TTOCO avéAveTal N EKBeon OToV 10 e TNV aLENoN
TNG KIVNTIKOTNTAG, £VQ AVTIOTPOMA, EKTIUATAI OTI PEIOoN KATA 66KA EKATOOTIAIEG YOVASES OTNV
KIVNTIKOTNTA 0ényei o€ TIToon katd 30% oTIG KATA KepaAny mrepimtaoec COVID-19. AfloonueicTeg
gival ol SIOKLUAVOEIG TV CLUTIEQIPOP WY SIAPOPGY TUNUATWY TOL TTANBLOUOL OTO AKOLOUA TOL
KIVSOVOUL Kal OTNV ETTIRPOAN TWV TTOWTWY TTEQIOPICTIKWY HETOWY, EVQ EiVal TIPOPAVES OTI CLVOIKIEG
MJE KATOIKOLG TWV OTIOIWV TO €0O0dNUA TTIPOEOXETAI ATTO ETTAYYEAUATIKEG €£QYACIEG TTOL &V
KOAOTITOVTAI PE TNAEQYAOTIiQ, gival TTOAD TTIO ekTEBEIUEVEC OTOV KivOLVO POALYVONG KAl OTNV TAXEId
SlaoTropd peTAlL TV TTANBLCUWY TOLG.



https://www.sciencedirect.com/science/article/pii/S0378437119302559#!

O1 Wei et al. (2020) aflomroioby debopéva petakivnong Tencent wg PETPO TNG KIVATIKOTNTAG TOL
TTANBLOPOL PETAEL TTOAeV OTNV Kiva, Ye OKOTTO TNV ATTOCAPAVION TNG XWEIKAG KAl XPOVIKAG
Siadikaciag e§amhwong Tng mavénuiag kKatd 10 ApXiKO OTAdIO TNG Kal TNV aloAdéynon Tng
EM&PAONG TV UETPWV TTEPIOPICHOL Ot SiIAPopa oevapia. ETol, QvamTOOCETAI JOVTENO ETISNUIAC
Kal KivnTIKOTNTAG Pacicuévo otnv TMoAn (City-based Epidemic and Mobility Model, CEMM) e
XPNoN TEXVIKGY SIKTOOL TTOAAATIAGV TTAPAYOVTIWY. TA ATTOTEAECHUATA ATIO TNV £PAPUOYN TOL
HOVTEAOL SeixvouLv OTI N KIVNTIKOTNTA TOL TTANBLOUOL UTTOPEI VA £ENYNCEl TO PNXAVIOUO S1aRicong
NG e€ménuiag oe KATolo RaABuoO, evd TTAPAAANAa TpETTel va SiveTal peyAAn TTIPOCOX OTO
PAIVOUEVO TOL SIKTOOL KATA TN PEAETN €EATTAWONG aoBeveiv. To Qaivopevo avtd e€nyei OTI N
e€ATAON TNG eménuiag &ev eival ATTAMS HIA KEVTPIKI AKTIVGTA dopn TToL eEATTAGVETAl ATTO TO
ETTKEVTPO, AANG pia TTOAOTTAOKN Sladikacia SIKTOOL. AnAAdr, oI TTOA&IG dev apkel povo va
ATTOTPEWOLV TNV EMSNUIA ATTO TO ETTIKEVTOO, AAAG KAl VA TIPOCTATELOOLY ATTO POALVOEIC ATTO
AAAEC TTEPIOXES. TO PAIVOPEVO KAl O KIVELVOG EVTEIVOVTAI O€ XWPES UE EEENYUEVES £YKATAOTACEIG
HETAQOPWY KAl LYNAR aAtrddoon KIVNTIKOTNTAG, TWV OTTOIY O TTANBLOUOG UTToPEl va TagISeLel
HETAEL TTOAEWV YPAYOoPA Kal €LEAKTA. BACE TV TTPOAVAPEPOEVTWY, TTIOOKLTITEl KQIOIUN N
TTPORAEWN TNG ATTOTEAECHATIKOTNTAG SIAPOPETIKWY CEVAPI®V ANWNG PETPWV (TT.X. HE XOPOVIKN
S1apopd), aAAG Kal N cLYKPION TWV CLVETTEIWY SIAPOPWY TOTTWV UETAKIVACEWY (TT.X. EVTOC TTOANG
HETAKIVAOEWV- EKTOG TTOANG LETAKIVACEWY).

MNaAaioTepn xwpIkn avaivon Twv Li et al., mov mpaypaTtomroin®nke 1o 2015 pe oTOXO TNV £€aywyn
CLUTIELACHATOY TTOL APOPOLY OTNV EMéPAON TTOL ACKEI N AvOPOTIVN KIVATIKOTNTA Kal
aAAnAemmidpaon OTIG HETASOTIKEG AcOiveleg TTOL £EATTAQVOVTAlI OTNV AKTH ToL EAepaviooTou,
aflomoince SeSopéva  AETITOUEQREIY TNAEQPWVIKWY KANCEWY. [0 CLYKEKPIYEVA, ETTEITA  ATTO
povTeAoTToinon kal TEOPAEWn Tng Sladikaociag eEAmAwong NG eménuiag, TTIAPEXETAl HIa
OLOTNUATIKA AVAALON TV CLVONKWY LTTO TIC OTTOIEC PTTOPEI va eKIVATE PIA €MSNUIa KAl TNG
Topeiag SIA600NC TNG, eV ETITLYXAVETAI TTOIOTIKA) KAl TTOCOTIKY) ATTEIKOVION TNG SLVAUIKAG TNG,
AQUPBAVOVTAC LTTOWN TNV ETEPOYEVEIQ TNG £VTACNG TNG AvOPMTIIVNG aAANAeTiSpaong. MpokLTIToLY
XPNOIUAQ CLUTTEQACUATA AVAPOPIKA HE TIC SIAPOPOTIOINCEIS TWV XWEOXPOVIKWY TTPOTOTIV
EMONUIKAC eEATTAWONG, TNG SIAPKEIAC TNG HOALVONG KAI TNG £VTAONG TNG TTAVSNUIAG o€ KABE UEPOG.
MNapdAANAQ, OCULUTTEQAIVETAI TG TO TILKVA OLVEESEUEVO  SIKTLO KABIOTA TTOAOTTIAOKA  TQ
ATTOTEAECUATA TWV AANNAETTISPACEWY HETAEL KOUPWV.

2.2.2. AvTamoKpIon TNG KOIVGVIAG OTOV ETMIKEIHEVO KivELVO

ANayéc ota  emmeda  SpacTnElOTNTAC YOPW aATO TIC €mMéNUiES éxouLv  PEAETNOel  aTrd
OIKOVOUOAOYOULG KAl ETMSNUIOAOYOLG, VM £XOLV KATA KAIPOLS AVOALOE O CLUTTEQIPOPIKES
avTISPACEIG YETA ATTO KPICEIC LYEIAC N PLOIKEC KATAOTPOMEC. TETOIOL €60V UEAETN ATTOTEAECE
auth Twv Kim et al. (2017), ol otoiol €€Ryayav XPNOIUA CULUTTEQACUATA AVAQPOPIKA HE TNV
emidpaon Tov POPoL EKOEONG OTOV 10 KAl TRV ATTOPLYN £0TIOV HETASOONG OTN CLUTIEPIPOPA
peTakivnong, katd tn Sidpkea TS emdnuiag MERS otn NoTia Kopéa 1o 2015. Mo CLYKEKPIUEVA,
oLUTTERLABNKE OTI OTN LeOLA Ta TA&iSIA pE PECA PAdKAG METAPOPAC HelwBNnKkay kaTta 12%, eva ol
ETMOKEWPEIC OE onueia avfnuévou KIVELVOUL (TT.X. VOoookKouEia, Ueyalol o1énpodpouikoi oTabuoi,
oTAdIa KATT.) deiwBnkav amotoua kata 14%, kata tnv é€apon Tou 100 MERS. AvTicTolxa
oouumepdopaTa e€nyayav kai ol Scorrano et al. (2021), o1 omoiol SlgpebvnNoay TIC EMAOYEG TOL
TPOTIOL METAPOPAGS YIa APIEN OTO KEVIPO TNG ITAONKNAG TOANG Tepyéotng, amd Seiypa 315
EPWTNOEVTWY, TTPIV KAl KATa TN Sidpkeia TNG TTavénuiag COVID-19. AIaToTwONKe OTI O 10G ETTEPEQE




EVTOVO apVNTIKO QVTIKTLTTO OTIG JETAKIVATEIG UE AEWPOPEIQ, APOL OI XPNOTEG TOLG LETATOTTIOTNKAV
o€ 181ITIKOLG TPOTTOLG PETAKIVNONG (UNXAVOKIVNTOLC A PN KNXAVOKIVNTOLG.

I81aiTepo evllagépoyv KaTd TNV £€QywYr CLUTTEQLACUATWY AVAPOPIKA UE TNV AVTATTIOKPION TWV
TTANBLOUWYV O€ OTTOIOVENTTIOTE KivOLVO, ATTOKTA N afloAdynon TNG emMdpaonG TWV KOIVGVIKO-
SNUOYPAPIKGV KAl OIKOVOUIKGV XAPAKTNPIOTIKOV TV LITELOOVOV AQYNS amopdacewy. Epcuva
TV Glodeanu et. al (2021) mouv e€RxON kaTtd TN SiIdpkea kal PeTa TN AREN Tou lockdown Adyw
COVID-19, oTn UNTPOTIONITIKA TTEQIOXN TNG Mabdpitng, Tap’ OAO TTOL CULUTIEPAVE TITAWOEIG
KIVNTIKOTNTAG £¢ Kal 89% KaTA TN SIAPKEIQ TOL TTEQIOPICUOL, OXNUATIOE EVa ETEPOYEVES TOTTIO TNG
TTOONG ALTAG. [lIo CLYKEKPIUEVA, SIATTIOTWONKE OTI Ol ATTOTOUES TITWOEIC OTNV KIVNTIKOTNTA
AVTIOTOIXOLO AV OTA KEVTPIKA, Ta ROpEIa KAl Ta SLTIKA TTPOACTIA TNG TTOANG, EVK TA VOTIA TUAUATA
gixav TIG Mo adVVAPES TITWOEIC TNV KIVNTIKOTNTA. ALTO TO XWPEIKO LOTIRO, akoAoLBEi éva TTapoduolo
poTtiBo pe Tov SeikTn OTépnong (IMD), vTTodnAWVOVTAG OTI O TMO LTTORABUICUEVES TTEQIOXES
TTapoLoiacay AoBevECTEPN TITAON OTNV KIVNTIKOTNTA. TO ATTOTEAECUA ALTO AITIOAOYEITAl PE TO
YEYOVOC OTI Ol KATOIKOI TGV TTIO LTTORABUICUEVGV TTEQIOXWV £ival TTIBAVOTEPO VA ATTACXOAOLVTAI
o€ ETTAYYEAUATA OTTOL ATTAITEITAI N PLOIKN TTAPOLCIA KA, ETTOUEVAG, ETTIRERAICOVOVTAI O APVNTIKEG
ETMTITAOCEIC TTOL ETMPEOQOLY TA HETOA ATTAYOPELONG TNG PN OXETICOUEVNG PE TNV gpyaoia
KIVNTIKOTNTAG OTIC PTWXOTEQES YEITOVIEC.

AvAloyol 1oXLVpPoi  ocvoxeTiopoi  HeTafd TV  amorteAecuarev  COVID-19  kai  1ng
KOIV@VIKOOIKOVOUIKNG KATACTAONG, SIATIOTMONKAY KAl aTTo TIG JEAETEG TV Mena et al. (2021),
Pullano et al. (2020) kai Bonaccorsi et. al (2020), or otroieg EAaPav xwpa oTn XIAR, otn FTaAAia kal
oTnv ITaAia avriotoixa. EmmAéoy, cuutrepdOnke OT o Sokiuég COVID-19, ATav oxedOvV ammoLOEg
OTIC QPXEC TNG TTAvéNuiag o€ SAUOLG TOL XAUNAOTEPOL CGKEOL TOL KOIVGVIKOOIKOVOUIKOD
PACPATOG, KAl OTI N AvOP®TIIVN KIVATIKOTNTA &€ PEIONKE OCO PEIONKE O€ TTIO EVTTOPEC TTEPIOXES
KATA TNV £vapén TV TTEQIOPICTIKWY PETPWY. KATA CLVETTEID, OTIG TTEPIOXEC ALTEC TTAPATNERONKAV
TOOO LYWNAOTEPN  BETIKOTNTA  SOKIUWY, OCO KAl LWNAOTEPA TTOOOOTA  BvNnoIuoTNTac,
LOTTOSNAWVOVTAG TN PEIUEVN IKAVOTNTA TOL CLOTAPIATOS LYEIOVOUIKNAG TTEPIBAAWNC VA TTEPIOPITEI
TNV eEATTAWON TNG emMdnuiag. 'ETol, emonuaiveTal N oNUAvTIKA SNUOCIOVOUIKT TTPOoTIABEIa TTOL
ATTAITEITAIl YIA TNV TTPOOTACIA TWV TTIO EDAADTWY ATOUWY, AAAA KAl YIA TO JETPIAOUO TNG aLENONG
TNG PTWXEIAG KAl TNG AVICOTNTAG TTOL TTPOKAAEITAI ATTO LYEIOVOUIKES KOICEIG oav Kal auTh ) AAAa
TTEWTOPAVH QAIVOUEVA TTOL TTANTTOLY KOIVGVIEC KAl OIKOVOUIEG.

2.2.3. MeTaPoAég oTnV KIVATIKOTNTA OE AVTIOTOIXiA ME TA HETPA TTEPIOPICHOD

MANBWEA £PELVAV EXOLY TTPOTEIVEI OTPATNYIKES TTOL BA PTTOPOLO AV VA XPNOIUOTIOINBOLY YIA TNV
KATATTOAEUNON TNG TTavénuiag, AaupdavovTag vmown Ta SISAyuaTta 1TToL AviAnBnkav amod TNV
avTidpaon TNG KoIVeVIag e vOoOLSG OTO TTAPEABOV. Na TTapadeyua, n épevva Twv Oyeniran et
al. (2020), cuvouyilel amodedelyuiveg oTPATNYIKEG TTOL Oa HITOPOLOAV VA XPNCIHOTIOINOOoLY Yia
NV KaramoAéunon 1ng vooouv COVID-19, AauPavovtag umown ta SISAyuaTa TTOL AVTANBONKAv
KATA TO EE0TTACUA TNG VOOOUL TOL 10V EuttoAa 10 AgképuPpio Tou 2013 kal vTToypauuilel TN onuaacia
TNG ETMKOIVAVIAC TOL KIVOOVOL OTOLC TIONTEG HE OKOTIO TNV TTEOANWN, TNV Ato@uLyn NG
TTAPATTANEOPOENCNG KAl TN PEATICOON CLUTIEPIPOPWY ATOPIKNG LTTELOLVOTNTAC. TaLTOXEOVA,
€oTIAlel oTNV AvAyYKN YIA TTAPOXN LTTOSOUY Kal eEOTTAICHOL ACPAAEAg, aAAd KAl yIa eVIATIKN
EKTTAISELON £PYALOUEVWY OTNV LYEIOVOIKN TTEQIBAAWN, WOTE VA EMTELXOE PEIdON TOL POROL KAl
avénon TNG TTPOBLUIAC YIA AVTIUETWTIION LTTOTITWY KOOLOUATWY, VA TALTOXPOVA VA ATTOTPATTE
n €€ATTAWON OTIC €YKATACOTACEIC LYEIAG KAl VA TTOOCTATELOOLY oI gpyalopevol amd mMOavn




HOALVON, KABWG ATTOTEAOLY KPICIUO TTOPO Kal diadpauatiCovy KAaBoPIoTIKO TTAaPAyovTa TNV
KATATTOAEUNON TNG £EATTAWONG TOL 10V. TEAOC, TOVIZETAI N KPICIUOTNTA TNG §£CUELONG KOIVRVIKGV
EKONADOEWY KAl PaAdKV OCLVAVINCEWY OTOV TIEQIOPICUO TOL TTOCOCTOL POALVONG Kal,
HOKPOTIPOBECUA, OTNY PEIWON TOL TTOCOOTOL BVNCIUOTNTAC TNG VOOOUL.

MNEPOCQATEG £OELVEC OXETIKEG HWe TNV Tavénuia COVID-19, édeifav Ot o moAmkég lockdown
HEioav onuavTika Tnv KIivaTiIKOTNTA. H £épcvva Twv Mendolia et al. (2020) peletd Tn SLVAUIKNA TNG
avBpTIVNG KIVNTIKOTNTAG KATA TO APXIKO OTAdIo TG TTavénuiag COVID-19 ot xwpeg ava Tov
KOOPO, GAANG KAl TO POAO TV KLREPVNTIKGWY KAVOVIOUWY KAl TTANPOPOPIOY OTN PEwor TnG.
YUYKEKPIPEVA, pe aflottoinon &edouévay avBpmTTvng KIVNTIKOTNTAG, APIOUOY POAOVOE®Y KAl
BavAaTwy Kal SEKT@V avoTNEOTNTAG TV EMPAAOUEV@Y ATTO TIG KLPEOVATEIG TTONITIKQV, Yia 73
XWPEG, OE 6 TIEPIOXEC TOL KOOPOUL KAl PE XPNON EUTTEIDIKAV HOVTEA®Y, atrodekviel OTI N
avTaTmokpIon TNG aAvBpWTIIVNG KIVNTIKOTNTAC OTIC TTANPOMOPIEC OXETIKA pE TNV €EATTACN TNG
mavénuiag, civalr bwnAn. MapdAANAQ, EmmeTa amd TTPOOTIABEIA EUTTEINIKOL SIaXWPEICUOL TWV
EOENOVTIKQV HEIWOEWY OTNV KIVNTIKOTNTA, TTOL OQEAOVTal OTIC TTANPOPOPIEG OXETIKA HE TIG
TTAVONUIKEG TACEIG, ATTO TIG HEIOEC AOYW TWV EMPAAOUEVRV ATTO TNV KLPEOVNON EVTOAGV
KOIVWVIKNG ATTOOTACNG, CLUTTIEQTIVETAI TTWG Ol TEAELTAIES AVTITIDOCWTTELOLY TO PEYAADTEQO UEPOG
TNG PEIONG TNS KIVNTIKOTNTAC TTOL TTAPATNENONKE KATA TN SIAPKEIA ALTAG TNG TTEPIOSOU, KAl £TOI
LTTOYPAMMICETAI © KABOPIOTIKOG PONOG TNG £YKAIPNG ANYNG TTEPIOPICTIKMYV HETPWYV OTNV TPOANYN
Kal peidoon e€AmAong TG mavénuiag.

AvTioTOIXN HEAETN TV Hadjidemetriou et al. (2020) yia Tn Bpetavia, Siamiotwoe 0TI N CLVEXNC
«kaBodryynony» Kal «cLPPOLAN KAl CLOTACN) TNG PEETAVIKAG KLPREOYNONG YIA TNV ATTOPLYN KN
ATTAPAITNTWY PETAKIVACEWY WETAEL 8 kal 23 MapTtiou 2020, ¢ cLVESLACUO HE TO KAEICIUO TWV
OXOAEIV KAl TN MEIUEVN ASITOLEYIA TV LTTNPECIOV LTTOYEIOL KAl €BVIKOL OI6NPEOSEOUOL TOL
AOVSEIVOL, CLVERAAE EVEEXOUEVG OTN CLVEXN HEION AvOPMOTTIVNG KIVATIKOTNTAG KATA TN SidpKeia
ALTAC TNG TTEPIOSOL. ‘OuwS, oTIC 24 MapTtiov 2020 (SnA. TNV ETTOPEVN NUEPA TOL YEVIKOD
ATTOKAEIOUOV), N avBp@TTvn KIVNTIKOTNTA PEEONKE VA PEIVETAI OKOUN TIEQICOOTEQO, UE TNV
obrnynon, TN xeNnon SNUocIAc CLYKOIVVIAG KAl TO TTEPTTIATNUIA VA CNPEIVOLY TITAON £WG Kal 60%,
80% kal 60% oe cLYKPION PE TNV idla TTERIOSO TOL TTPONYOLHEVOL £TOLG. Ol TITWOEIC ALTEC OTNV
KIVNTIKOTNTA, eV TTApoLaiacay I8IAiTERES SIAKLUAVOEIG PEXOI KAl Ta TEAN Maiiov 2020. Mapouoiwg,
n ¢pevva TV Pullano et al. (2020) avapépel 75% UeEiwon TV UETAKIVACEWY O WEEC AIXUNG OTN
FaANid, G ammdppEoIa TNG £€ ATTOOTACEWC EKTTAISELONG KAl TNG TNAEPYATIAG.

Algpebvnon Tng emmiépaong Tng mavénuiag COVID-19 oTnv 0oényIKA CLUTTEQIPOPA KAl TNV O8IKN
aoc@aleia o EANASa kal Yaovdikr) Apapia, mpayuartoroincayv ol Katrakazas et al. (2020) kai
oovutépavay o1l otnv EAAGSa, tov Atpidio Tou 2020, ONUEIBNKE CNUAVTIKA deiwon TNG
KIVNTIKOTNTAG CLYKPITIKA PE TO PeROOLAPIO TOTO TV 0ENYWYV, TV OTTOIWV N KIVATIKOTNTA YEIONKE
KATA TTEPITTOL 74%, OCO Kal TV TTedV, PE TITOON KIVNTIKOTNTAG KATa 72,3%. AV KAl PIKOOTEQN,
e€ioov afloonueiwTN TITAON TWV SEKTWY KIVNTIKOTNTAG TTAPATNENONKE Kal oTn Laovdikn Apafia,
Je peicoon kaTtd 56% kail 47% yia 0dr)ynon Kai TrepTratnua avtiotoixa. O avTiKTOITOG TV AVTIHETPWV
COVID-19 ota portifpa odnynong kai Basdiopyarog ntav eupavng, apolb oNUAVTIKA TIToN OTO
TTEQTTATNMA KAl OTNV 08nynon Eekivnoe Pe TO KAEICIUO TV OXOAEIV KAl OADVY TV EKTTAISELTIKGV
ISPLUATWY KAl CLVEXIOTNKE PEXPI TNV aTToPacn lockdown, oTToTE Kal EeKivnoe N AKOPA JeYAADTEON
mTaon. ‘Ocov apopd OTn CLVONIKA MEoN TAXOTNTA TOL ATIPIAIOL, TTAPATNENONKE ab§non NG
TAENG TOL 11% oTNV EANGSa kal 8% oTn Zaouvdikn Apafia, ev cLyKpPICEl PeE Pia KavoviknA TTEPIoSo To
Ddeppouvdplo.



Ta evpruaTta amod TN PEAETN TV Mahajan et al. (2021), yia To MOvaxo, TTapéxoLy OTOIXEIA yIa TOV
AVTIKTLTTO TV TTEPIOPICTIKOV HETPWYV OTA onusia evsiapiépovrogn (POI) kal Seixvouy TN onuavTIKA
ovoxétion Tou TOTTOL POl KAl TNG ATTOCTACNG OTACNG, WE TN dnuoTIKOTNTA ToL POI, N oToia
LTTOSNAVEI TOTTIKA KAl XQOVIKA HETARANTOTNTA OTOV AVTIKTOTIO TTOL OPEIAETAI OTOLC TTEPIOPICUOVG.
ITO 610 TAQICIO, amoTOMn HEION TNG KIVATIKOTNTAG EMONUAVONKE KATA TIG TTPWTEC TOEIC
epSouddec ToL MapTioL, COUPWVA PE TNV Epebva TV Santamaria et al. (2020), TTpTa oTNV ITaAia
KAl £TTEITA OTIC LTTOAOITTEC ELPWTTAIKEG XWPEES. H YETAROAN ALTA OTA POVTEAD KIVNTIKOTNTAG, UTTOPEI
va eEnynBei g kal 90% atrd TA PETEA TTEQIOPICHOL TTOL ETTRANONKAV.

2.3. Ivvouyn

Baoe NG PIPANIOYPAPIKAC AVACKOTINONG TTOL TTOAYUATOTTOINONKE, TTPOKLTITE OTI N Travénuia
Si1adpapdrioe onuavrikd POAo OTIS TACEIG KIVATIKOTNTAG TOL TTANBLOPOL avd Tov KOOWO,
SIAUOPPOVOVTAG, EKTOC TWV AANWYV, VEEC OLVONKEG OTIC UETAKIVACES. H TAelowneia Twv
SNUOCIELUEVWY EPELVAY, EOTIALEI OE TTEQIYPAPIKEG AVAALTEIC TNG KIVNTIKOTNTAG KAl CLYKPITIKG
OLUTTEPACUATA TV TACEWY TNS TTPIV KAl KATd TN Sidpkeia é€apong Tou COVID-19 ) Tplv, KaTd TN
S1ApKeia KAl UETA TN ANEN TV £MRANBEVTWV PETPWY TTEQIOPICUOU.

MNapaTtneeital 0TI AiyeG UOVO £PELVEG TTPAYUATOTIOINCAV OTATIOTIKEG AVAADCEIG, £VE TALTOXPOVA,
LTTAPEXEN EAAEIYPN AVAALTIKEOV OLYKPICE®Y TV AVTIKTOTIWY TNG TTAVENUIAG OTNV KIVATIKOTNTA PETAEL
SIAQOPETIKAOV XwPWV. Emonuaiveral 0T 1o PACIKO Kevd TNG RIRAIOYPAQIAG €ival TO XWPOXPOVIKA
PAoCUATA TV £PELVAYV, APOL TTEAYHUATOTTOIOLVTAI KATA KOPIO AOYO O TTEPIOPICUEVA XPOVIKA
SlacTAPATA KAl HIKPA YEWYPAPIKA TTACICIA (TT.X. YIQ hid pOvo TTOAN 1 Xwpa).

Kata ouvemeaa, n mapoboa AITA@UATIKY Epyacia emmxelpe va kaAbWel Ta TTAPATTAV® Keva TNG
S1EBvoLG BIPAIOYPAPIAC KAl OTOXELE OTN SIEPELVNTIKN HEAETN TGV TTAPAYOVTGY TTOL G AVTIKTLTTOI
ToL COVID-19, emnpéacav TS TACEIS KIVNTIKOTNTAG 26 ELOWTTAIKGDY XWPEY, amd TNV apxn TS
Tavénuiag, £€wg Kal TIG apxEC ToL ATTpIAioL 2021. H avaAvon auTr) Ba TTpayuaToTToinBei e xonon
HUNXAVIKN EKUABNONG Kal pe aflotroinon §€50UEVYV KIVNTIKOTNTAG 06yNonG Kal PAdiouUAToC yid TO
TTPOAVAPEPBEV XPOVIKO SiIdoTnua.

Ytov Mivaka 2.1. mapovoialovral mMyPAUHATIKA O §PELVEG TTOL TTPOEKLYAV KATA TO OTASIO TNG
BIRAIOYPAPIKAG avaoKOTTNONG.
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Bonaccorsi ITaAia 23/02/2020 Facebook mobility data, MovTeloTtoin 1) O avTiKTLTTOG TOL Mikpd
et. al (2020) £WG Ministry of Economy and on 1ng lockdown givail XPOVIKO
04/04/2020 Finances (MEF) AAAaYNG OTNV IoXLPOTEPOC O€ TAQiol0, Sev
KIVNTIKOTNTA SAPOLGS UE LWNAOTEPN LTTAPXEI
WG eEWYEVES SNUOCIOVOUIKN oLYKpPION e
ooK IKavoTnTa ANNEG XWPES
TTAPOLOIO LE 2) Napatnpeeital
HIO LOIKN PAIVOUEVO
KOTAOTOOPN SlaxwPEIoUOoL -
LWNAOTEPN
KIVNTIKOTNTA O€
SnuoLg OTTOL Ol
QAVICOTNTEG €ival
EVTOVOTEPEG N TA
ATOUA £XOLV
XAUNAOTEQO KATA
KEPAANYV £1005NUA
Glaeser et Néa Yopkn, 13-19 Maiouv epdouadiaia dedopéva yia AvaTmToén 1) Meiwwon katd &éka Mikpo
al. (2020) BooToovn, 2019 ka1 4-10 mePIMToelc COVID-19 ye | AOyapIOUIK@Y | €KATOOTIAIEG HOVASES XPOVIKO KAl
DINaSEAPEIQ, Maiiov 2020 TAXLEPOWIKO KWSIKA, HOVTEAQV oTNnV KIvnTKOTNTA XWPIKO €LPOC
ATAQVTQ, TTANPOPOPIES OXETIKA UE oényei oe TTON KATA | PEAETNG, Sev
YIKAYO TNV KIVATIKOTNTA ATTO 30% oTIg KaTd LTTAPXEI
Sedouéva KIvnTAG KEQAANYV TTEQITITCTEIG ENEYXOG
TNAepwviag SafeGraph COVID-19 OLOXETIOUOL
2) AIoKLUAVOEIC OTN KIVNTIKOTNTAG
OLUTTEPIPOPA JE TA pETPA
SIaPOPWY LEPQY TOL | TTEPIOPICUOL
TTANBLO OV
3) AvEnuévn
KIVNTIKOTNTA 08AYNOoE
o€ UeyaALTEPN EKBEON
otov COVID-19
Glodeanu Maépitn 30/04/2020 loTravikd KtnuatoAoyio, BiBAloypagikn | 1) Paydaia ueiwon tng Mikpod
et. al (2021) (loTravia) £WG loTravikd EBVIKO IvoTiTobTo | |, ITATIOTIKA KAl KIVQTIKOTNTAG XPOVIKO
20/06/2020 Frewypagiag (IGN), XOPTOYPAPIK OULVOAIKA TAQiolo, Sev
loTravikr Etaipegia N avaivon 2) YWnAN XwPIKN LTTAPXEI
EménuioAoyiac (SEE), ETEQOYEVEIT, TTOL oLYKPION e
loTTaVIKr LTATIOTIKA ekpPAdel Ta ANNEG XWPES
Ymnpeoia (INE) KOIVG@VIKOOIKOVOUIKA
XOPAKTNPIOTIKA TOL
TTANBLOUOL
Hadjidemetr Hvopévo MdapTIOC £60C KopepvnTika péTpa AvaAvon 1) Meiwon Mikpd
iou et al. BaaoiAeio lobviog 2020 avtigetwmong Tov COVID- | XpovooeipoV avlpwTvNg XPOVIKO
(2020) 19 (EvpTTaikn £MITOOTIN, KIVATIKOTNTAG KATA TN TAQiclo, Sev
2020), Taoec avepwvng SIdpKeIa TV LTTAPXEI
KIVNTIKOTNTAG VIO oLOTACEWV oLYKpPION e
TTEPTATNUA, 08rynon Kal 2) AKOPA PEYAADTEPN | AAAEG XWPES
xpnon Snuociwyv peicoon KivnTIKOTNTACG
HeETapoOpP®Y (Apple HETA TNV €TTROARA TOL
mobility frends) TIERIOPICHOL: £ KAl
80% CULYKPITIKA LE TO
2019
Hisi et al. - - Evmrabeig, poAvopaTikoi Kal MovTtéro H emuovr Tng vooouL TeVIKr) UEAETN
(2018) AVAPPWOEVTEG AOBEVEIG, EMSNUIOAOYIK | €€apTaTal o€ UEYAAO (xwpic
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Ne eETadoong TTOOOOTO XWOEOXOOVIKO
SIRS KIVNTIKOTNTAG TOL TTAQICI0)
EevioTn
Katrakazas EANGSQ, 29/12/2019 Oseven, Apple mobility Eme€epyaoia 1) AbEnon TV Mikpo
et al. (2020) YaoLSIKN £WG frends report OAUATOG, TAXLTATWV XPOVIKO
Apapia 03/05/2020 aAyopiBuol 2) TLXVOTEPES Aqicio, Sev
MUNXQVIKAG eEKENAWOEIG LTTAPXEI
ekuadnong ATTOTOU®Y oLYKPION WE
EMTAXOVOEWY KAl AAANEG XDOPEG
PPEVAPIOUATWV
3) Ab&non xpenong
KIvNTOL TNAEPGVOL
4) Meiwon
ATLXNUATWY OTNV
EANGSa
Kim et al. YeOLA (NoTia 20/05/2015 Aedouéva xpnong KapTwy MNMocooTidieg H kivntikoTnTa Aev £xel yivel
(2017) Kopéa) £WG OULYKOIV®VIAG, TOTTOOETIEG HETAROAEC oLvéEeTal AUECA PE oLYKPION ME
10/06/2015 MOAVAV HOALCUEVRYV ATTO XpNnong TNV ETITELEN ETITTESOL AAAa €idn
TOV 16 MERS onueicov KapTv MMM oT1aBePOTNTAG TNG KIVQTIKOTNTAG
TTPIV KAl PETA EMENMUIAG TNV idla
TO EéoTTAOUa TeEpiodo
TOUL 100
Liet al. AKTH) TOL - AeSouEVA AETTTOPEPOLG Mn ypauuIikd 1) Ta amoteAéopaTta Fevikd
(2015) EAepavTooTo kAnong (CDR) S1apopIkd TV XPOVIKO
0 HOVTEAO AAANAETTIS P ATEWY TTAQiolo, Sev
HETAEL KOUPWY gival LTTAPXE!
TIEQITTAOKA, TTPAYUA oLYKPION e
TTOL SLOXEPAIVEI TNV AAANEG XDPEG
Katavonon NG
Siadikaoiag
€EATTAONG TNG
emMéNuiag
2) H etepoyévela otnv
Eviaon avepwTivng
aMnAeTidpaong,
odnyei o€ SIAPOPETIKA
Sidpkeia kal évtaon
pOALVONG YIa KABE
PEPOG
Mahajan et Movayo DePpoLAPIOg MNocoOoTO ETMOKEPEDV MovTéAa 1) ZnUavTikn Agv LTTAPXE!
al. (2021) (Fepuavia) £G lobvIog ONUEIRV EVEIAPEDOVTOG TTOANVEPOUNT | CLOXETION TOL TOTTOL EekaBapn
2020 (PQI) (Open Street Maps ng POI kal TNG TTOCOTIKOTTOIN
(OSM)), &edopéva amooTaong oTAoNG on TIH@Y
SNUOTIKOTNTAG (ATTO TINYES HE TN SNUOTIKOTNTA KIVNTIKOTNTAG,
SI0BECIUES OTO KOIVO) ToL POI Sev LTTAPXEI
2) TOTTIKN) KAl XPOVIKN oLYKPION e
HETARANTOTNTA OTOV ANNEG TTOAEIG
QAVTIKTOTTO TV
TIEQIOPICUGV
Mena et al. YavTidyko dePpovdpiog | Aedouéva KOOLOUATWY KAl MovTého 1) loxupoi cuoxeTiouoi Mikpo
(2021) (XIAN) £WG Bavatwv COVID-19 Gauss, METAEL KOOLOUATWV- XPOVIKO
ALYOLOTOG (610B€01UEG OTO KOIVO IEQAPXIKO Bavarwyv COVID-19 TAQiolo, Sev
2020 TNY£G) HUOVTEAO KQI TNG LTTAPXEI
Bayesian KOIVGVIKOOIKOVOUIKAG | oULYKPION WE
KaTAoTAONG AANEG XOPEG

2) 73% TEPICCOTEPOI
Bavarol amo O,T1 o€
£VA KAVOVIKO £TOG
peTaL Maiou kal
lovAioL 2020,




Mendolia et | 73 xopeg ava 15/02/2020 TAoE€IG KVNTIKOTNTAG YTATIOTIKN 1) YwnAn EupL aAAd Ox
al. (2020) TIC 6 NTTEIPOLG £WG (Google community avaivon, avIamoKkpion TNG (TTOKVOY)
15/05/2020 mobility reports), ol EUTTEIDIKA avepwvng YEWYPAPIKO
KOBEPVNTIKEG TTONITIKEG HOVTEAQ KIVQTIKOTNTAG OTIG @ACPA TTPOG
avtiget@mong COVID-19 TTANPOPOPIEG OXETIKA Sigpedvnon
(Oxford COVID-19 JE TNV eEATTAGON TNG (73 xwpeg o€
Government Response Tavénuiag 6 TIEPIOXEG
Tracker (OXCGRT), 2) O1 eVTOAEG TOL KOOHOL
KpoLouaTta kal Bavarol KOIVQ@VIKNG (nmreipouvg)),
COVID-19 €Bviko etrimedo anmooTaong HIKPO XPOVIKO
(S1apopeg TTNYEG) AVTITTPOCWTTELOLY TO SidoTnua
MEYOALTEQO LEPOG TNG
peiong NG
KIVQTIKOTNTAG TTOL
TTAPATNENONKE,
OULYKPITIKA UE TIC
€OENOVTIKEG UEIDTEIG
Oyeniran et APPIKNA 2013 BIRAIOYPQ®IKEG avapopEg | BIBAIOYpagIKA Kpioipa pétpa Agv LTTAPXE!
al. (2020) avaivon QVTILETWTTIONG availvon
€EATTAONG IGV: sedopévayv
ETTIKOIVGOVIA TOL KIVNTIKOTNTAG
KIVOOVOUL, TTApPOXN
LTTOSOUV KAl
€EOTTAIOOU
AOPAAEIAG, EVTATIKA
eKTTaiSELON
epyaldopEvey oTny
LYEIOVOUIKN
TEPIBaAYN,
5¢opeLONG
KOIVGVIKGV
EKONAWOEWY Kal
Hadikov
OLVAVTNTEWV
Pullano et al. FaAANia lavoudapiog AeSouéva KIVNTIKOTNTAG TOaUUIKA 1) Paybaia peiooon TG Mikpo
(2020) £DC ATTOINIOG (Flux Vision), TGAAIKr TTAAVEPOUNC KIVNTIKOTNTAG XPOVIKO
2020 YTnpeoia ANUooIag N TTOAAGOV OULVOANIKA TAQiol0, Sev
Yyeiag, TaANKO EBVIKO HETARANTGV 2) YwnAR xwpIkn LTTAPXEI
YTATIOTIKO IVOTITOLTO ETEQOYEVEIQ, TTOL oLYKPION UE
(INSEE), FaAAkO YTmovpyeio ekpPAlel Ta ANNEG XOPES
Epyaoiag KOIVGVIKOOIKOVOUIKA
XOPAKTNPIOTIKA TOL
TTANBLOUOL
Santamaria AvoTpia, DePpoudplog Agdopéva BEong KivnToL Mivakeg 1) AmtdTOouN pEion APopd uodvo
et al. (2020) BéAyio, £0G lobviog TNAepcdvoL (ODM) yia TTPOEAELONG — | TNG KIVNTIKOTNTAG KATA TO TTPWTO
BouAyapia, 2020 5¢ikTn KIVNTIKOTNTAG, 8€KTNG | TTPOOPICUOL, TIG TTIPWTEG TPEIG «KOUO» TNG
Kpoaria, avLoTNPEOTNTAG oLYKPIoN epdouddec Tov mavénuiag,
Aavia, TTEQIOPIOTIKWY HETPWV Evpotraikov MaprTiov Sev
EcBoviq, (OXCGRT) XWPWV 2) H pyeTaPoAn ota eTTaANOeLETAI
diIAavéia, MOVTEAQ KIVNTIKOTNTAG, | e Sedopéva
FraAAia, uTToPEi va £€NynOei ammd OAn TNV
lepuavia, ¢wg kal 90% armod Ta Evpatn,
ITaAia, WETOQ TTEQIOPITHOL HIKPO XPOVIKO
MNMopToyaAia, TTOL ETTIRPANONKAV. TTACiCIO
TAoPevia,
loTravia,
Younébia,
Noppnyia
Scorrano et TepyéoTn ATTOINIOG £0G Aciyua 315 ep@TNOEVTLV MeBobooyia H mmavénuia aAAage AVETTOPKEG
al. (2021) (IraAia) ALYOLOTOC CAWI oNUAvTIKA TIC ETTIAOYEG XPOVIKO KAl
2020 (Computer- TPOTTOL UETAPOPAG, XWPIKO




Assisted Web

EXOVTAG £VIOVO

TTAQicIo,

Interviewing) apvNTIKO AVTIKTLTIO HIKEO Seiyua
OTa AePopEia Kal EPWTNOEVTV
METATOTTICOVTAG TOLG
XPNOTEC AEWPOPEIDYV
o€ 161TIKOVLS
TPOTIOLG, TOCO
unxavokivnta 0co Kal
un gnxavokivnra.
Wei et al. Kiva (362 17/01/2020 Aedopéva peTakivnong MovTélo 1) H kivnTikdTNTA TOL Mikpo
(2020) TTOAEIG) £WG Tencent EMSNUIAG KAl | TTANBLOUOL PTTOPE Va XPOVIKO Kal
06/02/2020 KIVQTIKOTNTAG eEnynoel Tov XWPIKO EVPOC
Raociouévo unxaviouo Siapicoong WEANETNG, Sev
oTnV TTOAN NG EmMéNUIAg o€ LTTAPXE!
(City-based KATTol0 Rabuod EAEYXOG
Epidemic and 2) Npérrel va Siveral OLOXETIOHOL
Mobility HEYAAN TTPOCOXN OTO | KIVATIKOTNTAG
Model, PAIVOUEVO TOL WE TO PETPA
CEMM) SIKTOOL KATA TO TTEQIOPICHOL
EEommaoua
UETASOTIKGV VOO WV
Wu et al. - - EummaBeic, poAvouartikoi Kal oLLELYUEVO 1) Evpeia e€ammAwon FEVIKA MEAETN
(2017) AVAPPWOEVTEG AoBEVEIG, HMOVTEAO TNG EMSNUIAG GV (xwpig
SIApKEIa AVOoiag €EATTIAGONG (Baoikog aplBuos XWOOXPOVIKO
EMSNUIAG avamapaywyng)>1 TTAQIiCI10)
SIRS, péBodog | 2) YwnAoTepo emitrebo
UNTEAG peTaKivnong
ETTOUEVNG TTAPATEIVEI TO XPOVO
YEVIAG yia €TTiTeLEN
KATAOTAONG

oT1aBEPOTNTAG




3. @ewpPNTIKO YTTORABPO

3.1. EBEicaywyn

AVTIKEIUEVO TOL TTAPOVTOG KEPAAQIOL ATTOTEAE N TTApoLTiaon ToL BewPENTIKOL LTTORABPOL, PACE!
TOL OTTIOIOL TTPAYMATOTIOINBNKE N OTATIOTIKA AVAALCON TNG TTAaEOLOAC AITTAWUATIKAG Epyaociag.
YOVYKEKPIUEVD, TTAPATIOEVTAI OTOIXEI KAl TTANOOPOPIEC OXETIKA WE TIC AVAADTEIG KAl TIOORAEWEIS UE
aflomoinon TNG HEBOSOL TNG MPNXAVIKAG €KuABNONG, TOLC TEOTIOLS afloAdYyNoONG TWV
TTAPAYOMEVWY OVTEAWYV KAl TA KPITAPIA ATTOS0XNG TOLG. ETTITTAEOV, TTOAYUATOTIOIEITAI UId COVTOMN
avapopd otn PEBodo TNG opadoTToinoNG Kal OTN XPNoIUOTNTA TNC.

3.2. MaBnuaTika MovTeAa

O kKAGS0C TNC OTATIOTIKNG © OTT0i0G €EeTAEl TN OXEoN PETAEL SVO N TTEQICTOTEQWV UETAPRANTAWY,
WOTE va KkabioTaTal Suvatn N TEORAEYN TNG piag ammd TIG LTTOAOITTEG, ovoudleTal avalvon
maAivépounong (regression analysis). Q¢ e€aptnuévn HeTaPAnTn opileTal ekeivn TNG OTTOIAC N TIUNA
TTPOKEITAI VA TTOORAEPOE, eved ave§apTntn ovoudaleTal n UETARANTA N OTTOIA XPNOIUOTTOIEITAl VIO TNV
TTPORAEWN TNG £EQPTNUEVNG METARANTAG.

H ave€dptntn YeTaPANT Sev Bewpeital Tuxaia, aAAd TTaipvel kaBopliopéves TIWES. H e€aptnuévn
HETAPRANTA Bewpeital Tuxaia kKal «kaBodnyeitam amd TNV ave€aeTnTn YETAPANTA. MNMEoKeUEVOL va
TEooSIoPIoTE €AV HIA aveEAETNTN METAPRANTA I CLVSLACUOC AVEEAPTNTWY UETAPANTWY TTOOKAAETE
TN METAROAN TNG e€apTnuévNG METAPANTAG, KPIVETAI ATTAEAITAT N avaAatmTuén PaBNUATIKGV
MOVTEAYV. H avamTtuén evog pabnuatikod POVTEAOL ATTOTEAEl pia OTATIOTIKN SlAdIKaoia, TToL
OLUPRAGAE OTNV AvATITLEN ESICWOEWY YIA TNV TTEQIYPAPH TNG OXEoNg HETAEL e€apTnuévNg Kal
aveEdPTNTWV PETAPANTWV. INUEIVETAI OTI N €TTIAOYT HEBOSOL AVATITLENG evOC YoVTEAOUL, BacileTal
OTO €AV N e€apTnuévn LETARANTA ival cLVEXNG N SIAKPITA.

O1 pébodol Mnxavikng ExuaBnong (machine learning) mapéxouvy Tn SuvaTOTNTA TTPORAEWEWY KAl
eCaywyng agiomoTwyv amoPdoewy, PACI(OUEVEC O¢ IOTORIKEG OXECEC Kal TAoES oTa dedopéva
(TTeipapaTikG Sedopeva). ITNV TTERITITWON PAG, XPNOIPOTIOINBNKAY TPIA JOVTEAQ WG AAYOPIOUOI
MNXQAVIKAG ekuadnong:

e [paupikn NMaAivépodunon (Linear Regression)
e [laAivépounon Aiavooudatwy YrmooTnpiEng (Support Vector Regression)
e [lahivépounon XGBoost (XGBoost Regression)

YTOXO QTTOTEAECE N ATTOCAPNAVION TOL PEATIOTOL €K TV TPIWV TTPOAVAPEQOEVTWY HUOVTEAWYV
TTPOPRAEWNGS TNG e€PTNUEVNG METARANTAG (KIVATIKOTNTAG), YIA KABE TTEQITTTGON.

3.2.1. Froappikn NaAivépounon (Linear Regression)

H uéBodog TNG YPAUUIKAG TTAAIVEQOUNCNG XPNCIUOTIOIEITAl OE TTEQITTITOEIG OTTOL N £€apTNUEVN
WETAPANTA eival ouvexég HEyeBoOg kal akoAoLBEl kavovikr) kaTtavour. Tnv amAobOTEPN UOoP®N
YPOUMIKAG TTAAIVEPOUNCNG ATTOTEAE N aTTAR YPAMHMIKA TTaAivépounon (simple linear regression), n
omoia opiletal Ao pia Yovo ave€dpTntn UJeTaPANTA X kal pia e€apTnuévn WeTaPAnTh Y, TTOL




TTPOOCEYYIETAl WS YPAUUIKA cuvApTnon Tov X. H Tiur yi TNG Y, yia KABe Tiun xi TNG X, TTpocdiopileTal
WG €§NG:
yi=o+ B *xi+ €

To TPEOPRANUA TNG TTAANVEPOUNONG, £YKEITAI OTOV TTPOCSIOPICUO TWY TTAPAWETPWY A Kal B TTOL
ekppaloLy KAALTEPA TN YPAUPIKA e€apTnoNn TNS Y atrd TN X. KABe Zebyog Tiuwy (a, B) kaBopilel pia
SIAQOPETIKN YPAUMIK OXEON, N OTToIA EKPPALETAl YEWUETPIKA aTTO pia eLBeia ypauun, eva ol Vo
TTapaueTpol opifovTtal ¢ eENG:

e O oTaBePOS OpOG a cival N TR ToL Y, yia x = 0.

e O ovvreAeoTAG P cival n kAion (slope) TG evBeiag 1 SIAPOPETIKA O OCLVTEAECTNG
maAlvépounong (regression coefficient) kal ekppadel TN YETAPOAR TNC PETARANTAC Y OTAV N
HETAPANTA X aAAGEel kaTd pia povada.

e H Tuxaia peTaAPANTA &, ovoudleTal CPAAUA TTAAIVEPOUNONG (regression error) kal opiletal
WG N SIaPopPd TNG Vi amro TN SeopeLpévn péon TiuN E(Y | X = x;), O1TOL

E(Y|X=xi)=a+ p*x.

MNa v avadAvon TNG YRAWMIKNG TTAAIVEpOUNoNnG, AdupavovTal ol TTapaKATw LTTOBECEIG:

e H peraPAnT) X gival eAeyxouevn yia 1o TTEORANUA TTOL eAeTATal, SNAQSH oI TIUEG TNG €ival
YVQWOTEG.

e HeEdptnon tng Y atmod TN X eival YOAUUIKN.

e To o@AAUC TTAANIVEPOUNONG EXEl UECN TIUN UN&EV yia KABE Tiun TNS X Kal N §IacTtopd ToL
eival otaBepr kal dev e€aptatal ammo TN X, SnAadn E (&) = 0 kai Var(ei) = o2 .

le TTEQITITON TTOL N TuXaia PETARANTA Y, e€QPTATAl YPAUUIKG ATIO TIEQICCOTEPEG ATTO pia
HETAPANTEC X, (X1, X2, X3, ..., Xi), XPNOIUOTTOIEITAI N TIOAAQTIAR YPAMUIKA TTaAivépounon (multiple
linear regression). H ef§icwon n omoia ATTOTLTIWVE TN OXEoN AvVAUESA oTny £€apTNUEVN KAl TIC
aveEAPTNTEG UETAPANTEG OTN YEVIKOTEPN HOP®N TNG, €ival N eENC:

Vi = Bo + B1* X1i + B2 * X2i + B3 * X3i+ Bic * Xui +... + &

O1 LTTOBETEIC TNG TTOANATIANG YRAUUIKNG TTAAIVEPOUNONG, Sev SIAPEPOLY ATTO ALTEC TNG ATTANG
YPAUUIKNG TTaAvVépounong, e e€aipeon Tnv amaitnon PNdevikAG oLOXETIONG METAED TwV
ave€aptnNT@V PeTaPANT®V (p(xi ., x; — O ),V i # j), n omoia eAéyxeTal KAta TNV €mMAOY TV
aveEdpTNTWV METARANTWV TTOL BA €0axOoLY OTO HOVTENO.

Datapoints
Regression

I3

Fpagnua 3.1: Mrpaupuikr NMaAivépounon (LOykpion TTapaTnNEnoewy Pe TTPoRPAEWES) (Wikipedia)




3.2.2. MaAivépounon Alavooparev YrmootnpiEng (Support Vector Regression)

O Mnxavég SiavuouaTtikng vrtootnpiEng (Support vector machines, SYMs) (Vapnik & Sterin
(1977)), amtoTEAOLV ETTOTITELOUEVA UOVTEAQ UNXAVIKAG EKUABONONG, TTOL OTOXELOLY OTNY AVAALON
SeSopévayv yia TNy Tafivounon Kal TNV TTPOCApUoyn o TTpoRANUaTa TTaAivépounong. Baoikr 16¢a
NG MaAivépounong SlavuouaTikNg LTTOOTAPIENS (SVR) aQTTOTEAE N KATAOKELH UIAC YPAMMAG
maAivépounong f(x) ., Ye amokAion UIKOOTEPN TNG TIUAG € ammd TIC TTAPATNPENCEIC Y vId TNV
TAglown®ia TV dedopévay ekmtaidevong (fraining data). Tavtdxpova, emuunTh €ival N KAaTd TO
duvaTtov peyaAdTEPN OPAAOTNTA TNG YPAWMNG TTAAIVEPOUNONG, N OTToIa OXETICETAI AUECA WE TN
HEION TNC TTOALTTAOKOTNTAC TOL KATAOKELACUEVOL PovTéAoL (Coelho et al., 2011).

‘Eotw S éva obvoAo Sedopévayv TTov Ba xpnoluotroinBei yia TNy avamnTuén evog SVR povTtédov. To S
opileTal WG €ENC:

S={(G, ¥}z, X€ER",yER [I]
‘Orou:

o X :&va SIAvVLOUA TWV XOPAKTNPICTIKWY,
o Y :udia Tiun TNG emMSIKOUEVNG CLYVAPTNONG,
o M : 0 CLVOANKOG APIBUOC TV SeSOUEVMY EKTTAISELONG.

MOAAG aTTO Ta §e50UEVA TOL TTPAYHATIKOL KOOHOUL, §EV UTTOPOLY VA HOVTEAOTTOINOOLY e XPNon
FroapuIkAG NMaAivépounong, oTtoTe TTPooeyYIlovTal Ue OXECEIS UN-YPAUUIKNG TTAAIVEQOUNONG, WE TN
BonBeia TNS akdAoLONC cLVAPTNONG YPAUUIKNG ekTiunong (Lu et al.,2009) (Frpdpnua 3.1).

f@)=wxoX)+b (2)
‘Ot100L:

o @(X):énAdvel pia cuvaPTNON XAPTOYPAPNONG ATTO TO XWPEO EI0OS80L, Ot EvaV LWNALV
SI00TACEWY XWEO XAPAKTNPICTIKGY, OTTOL Ol €i00801 UTTOPOLY VA CLCXETICTOLY YPAUUIKA
HE TIG €€060LG CLOTAPIATOG

o W :8idvuoua PapLTNTAC-CNUAVTIKOTNTAG

o b :oTaBEPOC OPOC PETATOTIIONG

Yrapyxouv SiIdpopeg cLvapTHoES attAeacg (loss functions) TTou PTToPoLY va XxpNaIPoTTOINBOLY
KATA TN oLVOeoN POVTEAWY SVR. Av Kal N TETPAYWVIKA, N A&ITovpyia atmrwAeas Laplace kal Huber
gival ol TAéov biadedopéveg, Sev emMTEETTOLY TNV ETTIAOYN evOC apaiob CLVOAOL SIAVLOUATWYV
LTTOOTAPIENGS. MNa TO AOYO ALTO, XENOIUOTIOIEITAI IA AAAN CLVAETNON ATTAELIAG, JE PN-ELAICONTN
TIUR OPIoL ATTOKAIONG €, N OTTOIa &gV ETTIRAPLVEI TA ONUEIA SeS0UEVLYV EVTOC AKTIVAG « €» YOO ATTO
TN XPNOILOTTOIOVUEVN CLVAPTNON TTAAIVEPOUNCNG. XTA CNPEIa TTOL ATTOKAIVOLY KATA TTOCOTNTA
MEYAADTEPN TNG TIUNG €, TTPOOTIOETAI hia TTOCOTNTA AVAAOYN TNG ATTOCTACNG TOLG ATTO TO EEWTEPIKO
NG {covng aktivag € (Mpagpnua 3.1). ALTEG Ol ATTOKAICEIC, METPWVTAI EKATEQPWOEY TOL OPIOL TNG
VNG ALTAG XPNOIUOTIOIVTAG TIG XaAAPES UeTaPANTES (slack variables) € kal €. H cuvapTtnon
anwAeiag divetal amo TNy €ENG oxeon:

L(f(®),y) = {'f @) -yl -e, i F@-ylze




N

: =5 +g

#
W

(a) (b)

Fpdagpnua 3.2: AvamapdoTacn TPOTTOL AEToLPYIAG aTTokAioEwY via (a)kataokeur SVR kai (b) Zovn aktivag € (Coelho et all.,
2011)

O1 ueTaPANTEC W Kal b TNG €§i0ONG (2), UTTOPOLY VA EKTIMNBOLY PE EAAXIOTOTTOINON TNG TTAPAKATW
ouvvapTtnong (risk function):

R(C) = Cooy Le(FGED, ) +5 W2 (4)
‘Ormov:

o %|v_v’|2 : OPOC KAVOVIKOTIOINONG TTOL XPNOIUOTIOIEITAI yIa TNV €VPECN TNG IO COVTOUNG
oLvVAPTNONG, UE ETTAPKEIG 1I610TNTES TTPOTEYYIONG
o C : o1aBepd 1oL OpileTal ATTO TOV XPNOTN, PACE TNG OXEONC METAEL TOL EUTTEIPIKOL
KIVELVOL (CPAAUC EKTTAISELONG) KAI TOL OPOL KAVOVIKOTTOINONG
H e€iowon (4) ummopei va petatpartei oe TToOPANUA TTEQIOPICUEVNG BEATIOTOTTIOINONG WE XPNON TV
XOAQPV PeETARANTY € Kal £, OTTWC TTEPIYPAPETAl ATTO TNV TTAPAKATW OXEON:

. _ l — 2
Lnin Rreg(f) = S [W|* (5)

yi—(Wr@x))-b<e+§
LTTd TIG TTPOBTTOBETEIG: (W+dE))+b—y; <e+§
£§,6=>0, ywi=1,..,n

H e€icwon (5) ummopsei va peratpare ot e€icwon Lagrangian SIMTAAG poP@PNG, UE TIG CLVONKEG
BeATIOTNG amodoong Karush-Kuhn-Tucker (KKT).

Lg(a,a”) = —eXisq (a; + a) + Xisi(af —a) yi — %Z?j:l(a; —a)(af —a;))K@, %) (4)

fea(ai —a) =0

LTTO TIC TTPOVTTOBEC ! :{ ;
6o S 0<aj,q; <C,i=1,..,n




3.2.3. NaAivépopunon XGBoost (XGBoost Regression)

O XGBoost gival évag aAyopIBUOC UNXAVIKAC eKUaONoNng Paciopévng o€ SEvipa amoPpAcEewy, TTOU
XPNOIUOTIOIE £va TTAQICIO evioxuong kAiong (Chen kal Guestrin (2016)). I1Ta TTAEOVEKTAUIATA TOL £V
AOY@W AAYOPIOUOL CLYKATAAEYETAI N KAAN IKAVOTNTA TTEORAEWNS O€ SIAPOPETIKOVLS £0ELVNTIKOVLCS
TOUEIG, ME XAUNAOTEPN TTPOKATAANWN, AAAG Kal N IKAvVOTNTA ATTOPLYNAS TNG LTTEPPOANG TV
TTEORAEWEY. AOYW aALTQYV, SIABETel Eva eLPL PACUA EPAPHOYWY KAl XONOIUOTIOIETAl YIa TNV
emALON TTEOPRANUATWY TTAAIVEEOUNONG, TAgivouNong, KAtataéng Kal TTeOPRAEYNS atrod TO XPNoTN
(Huang et al.,2019).

Edav f(x) oplioBei n Soun TOL «SEVTPOLY ATTOPACEWY, N TEAIKA TTOORAEWN UTTOPE va LTTOAOYIOOEI
aBpoilovTag Ta OKOP OAWDY TWV «PLANVY WG £ENG:

N
5=, it

O aAyopiBuog XGBoost, PeATicovel TN oLVAPTNON AVTIKEIWEVIKAG PREATIOTOTTOINONG, N OTIOId
BEATIOTOTTOIEI TN CLVAPTNON ATTWAEIAG KAl TNV KTIUWEIAN TTOALTTAOKOTNTAG.

e Juvaptnon amwAeag (loss function): Y, I(yi, 3,)
e Tiuwpia MoALTTAOKOTNTAG (complexity punishment): YX0(f)

3.3. Ouabdomoinon (Clustering)

O1 pébodol opadomoinong (cluster analysis) eival TexvikéC TNG TTOALUETAPANTAG OTATIOTIKAG, Ol
OTTOIEG £TISICOKOLY TN SNUIOLPYIA OUOIOYEVEYV OUAS®YV, £TCI (OTE TA CLUTTEPIANAUPAVOUEVA T€ KOIVH
ouada oTolxeia (TTapatnenoeg) va TapoLoldlovy TTAPOUOId CLUTTEPIPOPG aATd  ATToWN
KATAVOPNG, €V@ TA OTOIXEiA SIAPOPETIKWY OUASWY VA AVTIOTOIXOLY Of (ATTOUCKQLOUEVESH
KATAVOWEC. AlakpivovTal o€ SO0 PACIKEG KATNYOPIEC AvVAAOYA e TOV TPOTTO SIAUOPPWONG TWV
ouadwv: lepapxikég kal pn lepapxikég LEBodol opadomoinong. ITNV IEpapPXIK opadotioinon, o€
aAvTiOEDN PE TN PN IEQTPXIKT, O APIOUOG TV OUAdWY bev gival YVwoTOG €€ ApxNG.

O aAyopiBuocg k-uéowv (k-means clustering), cLykaTOAEYETAl OTIC UN IEQAPXIKEG HEBOSOLG
opadoTToinoNG Kal ATTOOKOTIE OTO SIAXWEICUO N-TTAPATNENCEWY O¢ K-OUAdeg, ETOI WOTe KAOE
TTAPATAPNON VA AVAKE OTN CLOTASA HPE TO KOVTIVOTEQO WECO, TO OTIOIO XPNOIUELE WG éva
XOPAKTNEIOTIKO  &eiypa TNG ovoTadag. QG TUTIKO METPO  OUOIOTNTAG TWV  SeSopévay,
XPNOIUOTTOIEITAl N UETAEL TOLS ATTOCTACH, N OTTOIA UTTOPEI VA LTTOAOYICOE UECE TUTTIKWV PEBOSWY
LTTOAQYIOHOL TNG ATTOCTACNG, OTTWG eival N ELkAeiSela amdoTacon, N ATOCTACH CLVNUITOVOU, N
ammooTACN TOL MAVXATAV K.ATT. TEAOG, O BEATIOTOC APIBUOS cLOTASWY « k », TTpooSlopileTal BACE!
eVOG KpITNEIOL AfloAdYNONG, OVOUATI «CLVTEAECTAC OIAoLETACGY (silhouette coefficient).

3.4. Kpirnpia Attodoxng MovTeAwyV

Emeima ammo TNV avamnTouén TV JOVTEAWY, AKOAOLOEI O SIAYVWOTIKOG EAEYXOC KATAAANAOTNTAG TOLG,
WOTE TENKA va €TMAEXOOLY ALTA TTOL TTANPEOLY TA KEITAPIa afloAdoynong Twv TTPOoPRAEWewyY. H
afloAdynon avTr) TTPAYUATOTTOIEITAI PACE TV CTATIOTIKGV HETPGYV TTOL TTAPATIOEVTAl TTAPAKATW.




3.4.1. LpAalpyarta mpoPALYewdV

ITNV LTTOEVOTNTA ALTH, TTAPOLOIAJOVTAI Ol OPICHOI TV CPAAUATWY TTOL XPNCIUOTTOINONKAY KATA
TNV a&loAOYNoN TV TTOORAEYEWV.

e Méioo amolvto opaAipa (Mean Absolute Error, MAE):

MAE = Yie1|yi = 9| _ e lei]
n n
e Méoo amoAvto mooooTiaio opaiua (Mean Absolute Percentage Error, MAPE):
1000 yi — W,
MAPE = — | =—2
n i=1 Yi
o Terpaywvikn pila yéoov TeTpaywviouivov opaiuarog (Root Mean Square Error, RMSE):

RMSE = z?zl(y;—mz N
i=1
‘Orou:
o y;: TTPAYMATIKA TIUN
o ¥,: TPORAETTOUEVN TIUN
o n:apiBuos oToIxEiwY SelyuaTog
o e =|y; =yl OPAAUa TTPOPAEYNG i

3.4.2. Mpooapuoyn HOVTEAGV

O Mo eDKOAOG TEOTTOG EKTIUNONG TNV £OMNVELTIKAG SLVAUNG VOGS YPAUMIKOU HMOVTEAOUL, €ival O
ouvTeAEOTRG TPoodiopiopoL (coefficient of determination) mouv cuvBwg cupPoAiletal e r2 ry R2
. O oLVTEAEOTNC aALTOC HETEG TTOON SlaKLHAvVoN TNG eEAPTNUEVNS WETARANTAC KaTdgEepav va
EPUNVELOOLY O aveEAPTNTEC PETARANTEG. OLOIACTIKA €ival TO TTIO ATTAO HETPO IKAVOTNTAG £VOG
OLVOAOL TTAPAYOVTWY VA EPUNVELOOLY Eva PAIVOUEVO.

O oLVTEAEOTAG TTPOCSIOPICUOL R2 0pIeTal WG 0 AOYOC TNG SIAKOUAVONG TWV EKTIUNUEVOV TIUWV

NG €€aPTNUEVNG WETAPRANTAG, TTOOG TN SIAKOHUAVON TV TTRAYMATIKOV TIUWY TNG £€apTNUEVNG
METAPRANTAC KaIl LTTOAOYIZETAI WG £ENG:

g2 Zea 0= 9)?
Y i —¥)?
‘Orou:
o n:apBudS TAPATNPENTEWY
o y; . TTPAYMATIKEG TIUEG TNG E€QPTNHEVNG METARANTAG Y
o ¥ :dEON TIPA TNG METAPRANTAG Y
o ¥, : EKTIUNPEVES TIMEC TNG Y

Ol TIWEG TOL CLVTEAEDTH TTPOCSIOPICUOL R2 KLUAIVovTal ATTo TO 0 £€G TO 1 KA, TTPOPAVKG, OCO N
TIUA Teivel TTPOg TO 1, TOCO KAALTEPN TTPOCAPPOYN £XEl TO POVTEAO. H epunveia Twv Tapamdave

opiwV £xel G eENG:
e R2=1: 0l ¢puUNVELTIKES PETAPRANTES e€nyoLY TO 100% TNG SlakLPAVONG TNG £€aPTNPEVNG
WETARANTAG, CLVETTG TTPOKEITAI YIQ EVA TEAEIO YOVTEAO
e R2=0: 0l EpUNVELTIKEG PHETARANTES Sev €ENYOLV KABOAOUL TN SlIAKLUAVON TNG EEAPTNPEVNG
pETARANTAG

20



TNV TTPAEN, O CLVTEAEOTAC TTPOCSIOPICUOL R2 BewpeiTal IKAVOTIOINTIKOS 1) OXI avAAoyd e TV
EUTTEIDIKN epappoyn. MNa Tapadeyua, avOeva OTTWG TO ETITTESO EKTTAISELONG KAl TO £I0OSNUA
HUTTOPOLYV VA EQUNVELTOVLY UE OXETIK) EDKOAIQ akOuN Kal o€ eTTiTTed0 90% KATI, WOTOCO, TTOL &gV IOXLEI
O€ EPAPPOYES TNG XWPIKNG eménuioAoyiag (Davis et al., 2002).




4.YoAovyn kal Eme€epyaaia Toixeiwyv

4.1. Bioaywyn

Onwg éxel mpoavagepBel, oTOXO TNG TTAPOLOAG AIMTAWUATIKAG Epyaociag armoTteiel n avdivon
TTAPAYOVTWY EMMPPEONG TNG TTAvéNUIag oTNV KIvNTIKOTNTA OTnV ELPTIN YE XPNON HPNXAVIKNG
EKUAONONG. ITo TTapoV Kepdaiaio TapovoialeTal N Siadikacia cVANOYNAG Kal eme§epyaociag Twv
OTOIXEIDV TTOL XPNOIUOTIOINONKAV YIA TNV ETTIITELEN TOL TTPOAVAPEPOEVTOG OTOXOL, UE OKOTIO TNV
ammoTOTION MIAC TIANEOLG €KOVAG TNG TTOIOTNTAG KAl TNG AfIOTOTIAG TV afloTToINBEVTWYV
SeSopévaov.

4.2. YLOA\oyN LToIXEiwV

4.2.1. IToIXEia KIVNTIKOTNTAG

Katd 1n PRiPAoypa@ik) avackoTnon, mapatnenonke OTI O AvaALOEIG TTOL OTOXELAV OTN
Sigpedivnon EMPPONGS TN TAVENUIAC OTN CLUTTERIPOPA PETAKIVNONG, TTOAYUATOTTOINONKAY KATS
KOPIO AOYO ue afloTroinon §eS0UEVEY EELTTVV KIVNTWV TNAEPRVWY 1 EELTTVRV KAPTWY SNUOCIAG
OLYKOIVWVIAG. ITNV TTAPOLOA EQPYATia, HEAETAONKE TTANBWEA ELPWTTAKWY XWEWY, HUE CLVETTEID
TNV avAykn &vTOoTIouoL Uiag koivAG RPAong SeSopévayv, YIa OAEC TIC XWPEES MEAETNG. Tia TN
SIEKTTEQAION TOL CKOTTOL ALTOL, ETTIAEXONKE N SIASIKTLAKN AVAPOPA TACEWYV KIVNTIKOTNTAG TNG
etaipeiag Apple (Apple Mobility Trends) (www.covid19.apple.com/mobility), otnv omoia
SnuoaciebovTal KabnuepIva dedopéva TAoEWY KIVNTIKOTNTAC.

Ta Slabéoiua edouéva, avTiKAToTITEI(OLY AITAUATA YIA 08nYieg TTOL ATTOCTEAAOVTAI ATTO TOLG
XPNOTES EELTTVOV CLOKELMYV OTOLG XAPTEC TNC Apple. Mpiv TNV AvAPTNON TOLS OTN SIASIKTLAKN
Rdon Sebopévav, Ta AImAuaTta avtd Siakpivovtal oe Siadpouéc odniynong, Padiopuatog Kal
METAKIVAOEIG PE HECA UAJIKAC HETAPOPAC. YTToYpauuideTal OTI G NUELOPNViIa avapopdag, SnAaén
NUEPOUNVIA KATA TNV OTTOIA O OYKOC AITNUATWV KLUKAOPOPIAC ekppdleTal pe TooooTd 100%, Exel
oploBei n 13n lavovapiov 2020, e TOV OYKO AITNUATWY TWV METETTEITA NUELOUNVIWY VA eKPEALETAI
WG TTOCOOTIAIEG HETAPBOAEG TV TIHAV AVAPOPAG.

Ie OTI APopPd OTN SIATHPNON ATTOPENATOL TWV TIPOCWTIIKWY SE50UEVQY, LTTOYPAUMIETAl TTWS Ol
XapTeg Sev ocvoxetiCovy Ta dedopéva e Ta Apple ID Twv XonoToV Kal N Apple dev Siatnpei IoTopIkd
AITNUATY. AVTIOETWS, Sedopéva TTOL ATTOOTEANOVTAl ATTO CLOKELEG XPNOTWY CTNV LTTNEECIA
XapTwVv CLOXETICOVTAI PE TLXAIA, TTEPIOTREPOPEVA AVAYVWPIOTIKA, WOTe N Apple va unv éxel
TTOOPIA MEUOVOPEV®Y KIVACEWY Kal avalnthoewyv. EmMmALoy, eival onuavTikO va avapepBei OTI ol
XapTeg Apple dev TepIAAUPAVOLY SNUOYPAPIKES TTANPOPOPIEC YIA TOLG XPNOTES, UE CLVETTIEIA VA
UNV UTTOPOLY va eEaXO0LV eKTIUNTEIC KAl SNAWOCEIG OXETIKA E TNV AVTITIPOCWITELTIKOTNTA TNG
XPNoNG &vavT TOL CLVOAIKOL TTANBLOUOU.

ITnV TTapoLoa avaAuon XENOIUOTTOINBNKAV Kal avaAbonkav ol 600 TIPWTEG KATNYOPIEg
Sebopévaov KIivnTIKOTNTAG, SnNAadn n odnynon kal o PAadioua, KaBwe Ta dedouiva aIrnuaTwy
Siladpopumv e SnNuocieC ocuykolvavieg dev NTav SiIaBEoiua yia emapkn apiBud xwpwyv. Karta
OULVETTIEID, OLAAEXONKAV &eSopéva TAOEWV KIVATIKOTNTAG odnynong kai Padioparog, yia 1o
Sidotnua 15/02/2020 g 02/04/2021, exkoolt€l xwpwv TNG Evpmting, NTol: AvoTpia, BéAyio,
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BouvAyapia, KpoarTia, Toexia, Aavia, EcBovia, ®ivaavdia, Tallia, Fepuavia, EANada, Ouyyapia,
loAavéia, ITaAia, Actovia, AiIBovavia, AovEeupovpyo, OAavsia, Noppnyia, MoAwvia, NMopToyaAia,
Poupavia, YAoPBakia, lomravia, Tovndia kal EApeTia.

Ta slabéoiua dedopeéva obrynong kail Padiocuartog mapéexovtal amo T SIadIKTLAK avaeopd
TACEWV KIVNTIKOTNTAG TNG Apple o€ éEva evidio apxeio HOPPNG Csv, TO OTToIO TTePIANapRAvel Sedoueva
o€ TTAYKOOUIO €TTITTESO. META TNV ATTOPOVWON TWV TTPOC JEAETN XWPEGWYV KAl AVTIOTOIXWV XOOVIKGV
SlaoTnUATWY, TTOOKLTITE Eva apxeio Microsoft Excel 413 oeipcv kal 52 oTNAGY, TUAWA TOL OTTOIOL
mapovoialetal otov Mivaka 4.1.

Mivakag 4.1: ATOoTTaoa apXeioL Se50UEVRY TTOCOOTIAIY HETAROAGDV TGV TACEWY KIVNTIKOTNTAG TV KPATWY (Apple)

AUT: AUT: BEL: BEL: BGR: BGR: HRV: HRV: CZE: CZE: DNK:
Driving | Walking | Driving | Walking | Driving | Walking | Driving | Walking | Driving | Walking | Driving
15-02-20 | 158.95 165.31 135.91 235.37 129.46 150.96 122.94 140.59 135.66 195.4 104.27
16-02-20 | 120.22 113.75 110.6 135.03 123.85 126.15 122.61 116 120.36 140.22 98.93
17-02-20| 113.56 125.35 115.29 146.08 104.85 124.09 103.11 109.78 115.34 142.74 102.21
18-02-20| 113.49 127.47 120.26 156.85 107.76 124.06 103.34 105.26 116.58 142.46 107.19
19-02-20| 117.98 125.25 121.9 160.02 114.6 126.79 103.49 115.23 119.7 137.55 110.27
20-02-20 | 117.11 132.26 123.29 163.25 120.04 120.35 109.22 119.68 120.49 141.99 112.79
21-02-20 ( 142.35 142.4 133.24 168.21 126.35 141.22 123.42 140.79 137.04 162.88 118.37
22-02-20 | 156.99 166.41 123.59 189.77 132.23 150.27 124 143.65 130.49 183.22 109.78
23-02-20 | 114.15 114.7 105.29 125.25 119.83 116.38 117.8 115.43 116.86 125.01 103.25
24-02-20 | 111.17 125.95 116.44 145.88 101.6 112.7 101.27 115.11 114.4 138.05 103.9
25-02-20 109 125.66 116.56 155.27 103.94 116.58 97.66 118.62 116.85 141.77 110.44
26-02-20 | 108.98 115.47 118.01 147.4 106.47 129 95.32 95.78 115.37 134.97 110.13
27-02-20 | 113.71 122.28 117.4 144.5 103.06 112.06 98.31 110.22 118 134.91 112.25
28-02-20 | 138.1 129.96 125.62 159.23 121.15 117.39 106.94 114.86 125.78 155.47 124.22
29-02-20 | 130.25 134.42 119.54 169.08 113.93 130.03 102.18 113.85 117.44 158.14 116.13
01-03-20 106.13 98.99 103.95 113.57 101.15 100.06 97.28 75.8 112.31 123.3 107.98
02-03-20 | 103.21 111.8 107.71 112.05 101.83 109.52 91.76 109.06 107.43 121.16 103.48
03-03-20 ( 104.24 110.27 108.25 129.9 111.62 109.41 95.22 105.85 107.64 109.33 108.13
04-03-20 111.11 112.82 115.66 137.21 98.99 107.28 95.12 109.6 117.5 122.69 109.36
05-03-20 ( 111.25 120.92 118.33 136.47 100.55 106.61 101.01 119.11 114.66 125.02 110.75
06-03-20 | 123.46 133.87 127.52 162.68 112.56 130.98 108.84 127.88 129.65 149.8 118.81

Date

Ev ouvexeia, a&lomoin®nkav ol Avagopiég Kivnrikotnrag tng Koivérnrag tng Google (Community
Mobility Reports) (https://www.google.com/covid19/mobility/), ol oTroieg kataypd®ouy TIG TACEIG
TNC Kivnong He TNV TTAP0S0 TOL XPOVOL AVA YEWYPAPIKA TTEQIOXN, KATNYOPQIOTTOIVTAC TIC PAcel
TIPOOPICUOL OTTWC AIAVIKF KAl avayLxr, TTAVTOTIWAEIQ KAl papuakeia, TTapka, oTabuoi SiEAevong,
XWPOI EpYyaAciag kal kKaTolkieg. Ol NUEPNOIES TILES TACEWY KIVNTIKOTNTAG APOPOLY TTOCOOTO, OETIKO
f aPvNTIKO, TTOL TIPOKLTITEl PAcEl OOYKPIONS HE TNV TIMR avagopdg. H Ty avagopdg
AVTITTOOCWTTELE! LIA «KAVOVIKA TIUAY YIa TN dedopuévn nuEpa TNG eREOPASAG, TTOL TTPOKLTITEI WG N
pEoN TIWA TV 6edopévy TTepIodou 5 epdoudadwv: 3 lavouapiov £wg 6 Deppovapiov 2020. Kata
OULVETTIEID, YIa KABE KATNYopia TPOOPICUOL, N TIUA avagopdg &ev eival pia Tiun, aAAa 7
MELOVWUEVEG TIUEG, OCEG KAl Ol NUEPES TIG EREOPASAG, YE ATTOTEAECUA O iI810G APIBUOG ETTICKETTTAV
o€ 2 SIAQOPETIKEC NUEPES TNG ERSOUASAC, va CLVETTAYETAI SIAPOPETIKEG TTOCOOTIAIEC AAAAYEG.

Ol TTPOCWTIIKEG TTANPOPOPIES, OTTWC N TOTTOBETIA, Ol ETTAPES N N PETAKIVNON £vOg ATOMOL, Ba
S1aTiBevTal og OTTOIOEATTOTE ONEIO. YTTOYPAUUIZETAl OUWS OTI OF AVAPOPES ALTEG SNUIOLEYOLVTAI
OEPOUEVES TA TTPOCWTTIKA S£50UEVA, E CLYKEVTPWTIKA, AVWVLUOTIOINUEVA CUVOAA SeSOuEV@V
aTro XPNOTES TTOL £XOLV EVEQYOTTOINTEl TN PLBUICN ICTOPIKOL TOTTOBECIAg
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H SiadikTuakn avagopd Tacewy KIivNTIKOTNTAC TNG Google, mapéxel Ta dedouéva KivnTIKOTNTAG &iTe
o€ £va EVIIO APXEIO HOPPNG CSV, TTAYKOOUIOL ETTITTESOU, EITE O€ UEUOVUEVA ApXEiQ CsV yIa KABE
XwPEA. EmMAEyovTag TN Se0TEPN POPMN TPXEIWY, ATTOUOVWONKAY OI 26 TIPOG WEAETN XWPEES KAl
SnuiovpynBnkayv 26 apxeia Microsoft Excel (Eva yia kaBe xopa) 413 celpyv, TTOL AVTICTOIXOLY
OTIC NUEPOMNVIEG KAl 6 OTNAGYV, TTOL AVTIOTOIXOLY OTOLG €EAGC TOTTOLS TTPOOPICHOL: AIQVIKY &
Avayoxn (Retail & Recreation), MavtomwAcia & ®appakeia (Grocery & Pharmacy), Napka (Parks),
YTaBuoi AlAevong (Transit Stations), Xwpol Epyaciag (Workplaces), Katoikieg (Residential). tov
Mivaka 4.2 mapovaoialetal TUAua ToL apxeiov Microsoft Excel Twv dedopévawy TNG ALOTPIAG.

Mivakag 4.2: ATTOoTTacua apxeiov §e50UEVY TTOCOOTWY PETARBOANG TACEWY KIVNTIKOTNTAG TNS AvoTpiag (Google)

Date AUT: AUT: AUT: AUT: AUT: AUT:
Retail & Recreation |Grocery & Pharmacy Parks Transit Stations Workplaces Residential
15-02-20 9 1 42 13 0 -2
16-02-20 15 21 42 12 1 -2
17-02-20 9 5 35 3 -4 0
18-02-20 8 5 40 2 -4 0
19-02-20 4 2 10 -1 -5 1
20-02-20 4 1 13 2 -5 0
21-02-20 1 4 7 -2 -5 1
22-02-20 9 3 52 14 2 -2
23-02-20 4 23 4 5 2 0
24-02-20 9 10 25 3 2 -1
25-02-20 13 10 60 7 0 0
26-02-20 -3 10 8 -2 0 1
27-02-20 1 7 9 0 1 1
28-02-20 -1 9 -1 -2 1 1
29-02-20 2 3 9 0 1 0
01-03-20 0 8 6 1 2 0
02-03-20 2 6 16 1 3 -1
03-03-20 -1 4 -1 -3 2 1
04-03-20 2 5 12 0 2 0
05-03-20 1 3 4 0 1 0
06-03-20 -1 3 -7 -2 1 0

4.2.2. ITOIXEia HETPGWV TTEPIOPICHOL TNG TTavéNnUiag

‘Ooov apopd OTA YETEA TTEQIOPIOUOL, agloTroiNOnke N SIaSIKTLAKA RAoN §eSOUEVLY KATAYQAPNACS
TGV KLREPVNTIKGV TTONITIKGV OXETIKA Pe Tov COVID-19 tou MavemoTnuiov NG O&popdng (Oxford
COVID-19 Government Response Tracker, OxCGRT)
(https://www.bsg.ox.ac.uk/research/research-projects/covid-19-government-response-tracker),
OTTOL CLAAEYOVTAI CLOTNUATIKEC TIANPOPOPIES VIO PETOA TTONITIKAG TTOL £XOLY AAREl OF KLREPVATEIG
ava ToV KOOPO YIA TNV AQVTIUETWTIION TNG TTAvONUIag. Mo CULYKEKPIUEVA, OI SIAPOPES TTONITIKEG
aTTavTACEIG TTapakoAovBouvvTal ammo TNV 1n lavovapiov 2020, KAALTITOLY TTEPICCOTEQES aTTd 180
XWPEC KAl KOSIKOTTOIOLVTAI Ot 23 S¢€iKTEG, OTIWC KAEICIUO OXOAEIOL, TTEPIOPICUOI PETAKIVNONG,
TTONTIKA euPoAlacpoL. O1 &eikteg auToi PaBuovouolvTal o€ PiIa KAiyaka amo 0 €wg 3, mou
AVTIKATOTITEICEl TNV EKTAON TNG KLPEPVNTIKAG Spdong kal opadoTrolobVTAl OTIC TTAPAKATW

KATNYOPIEG:
e [IONITIKEG TTEQIOPICUOL KAl LTTOXPEWTIKAG atTopodvwong (Seikteg C1-C8): kataypdpouv
TTANPOPOPIEC OXETIKA UE TIG TTONITIKES TTEQIOPICUOL KAl KAEICIUATOG, OTTIWGS TO KAEICIUO TOL
OXOAEIOL KAl Ol TTEPIOPITUOI OTNY KUKAOPOPIA.

24



e OIKOVOUIKEG TIONTIKEC (6¢ikTeC ET1-E4): kaTAypA@OLY OIKOVOUIKEG TTONITIKEG, OTIWG N
€l008NUATIKA OTHPIEN OTOLG TTONITEG 1 N TTAPOXN EEWTEPIKNG PonBeiac.

e [IONITIKEG TOL CLOTAPATOG Lyeiag (beikTeg H1-H8): KATAYPAPOLY TTOANITIKEG TOL CLOTAUATOG
Luyeiag OTMMWC TO KABeoTWS Sokipwyv (test) COVID-19, emeiyovoeg emevéLOEIC OTNV
LYEIOVOUIKN TTEPIBAAWN KAl TTIO TTPOCPATA, TTONTIKEC EUBOANIATUOL.

e T[IONTIKEG euPOAidv  (beikTee  VI1-V3): kataypd@ouv TIGC TIONTIKEC €UROANIACHOV,
ouuTTEPIANAUPBAVOPEVNG TNG AICTAG TTPOTEPAIOTATWY PIAG XWEAG, TIG ETIAECIUEG OPASES KAl
TO KOOTOG EUPOANIACUOL YIA TO ATOUO.

ITNV TTapoLoa avaivon, emAexonkay ol deikteg C1, Cé kal V1 wG avTITTOOCWTTELTIKOI TTAPAYOVTEG
EMPEOEONG TNG KIVATIKOTNTAG TWV TTPOG UEAETN KPATWV. MNMapaTtiOetal o emeEnynuaTtikog Mivakag 4.3,
yla TN PaBOTEPN KATAVONCON TV ASIOTTOIOVUEVV SEIKTGV.

Mivakag 4.3: Eme€rynon TaV SEKTGV TV ANPOEVTWY KLREPVNTIKWY UETRWY

FvpBoAICHOG ‘Ovoua Mepiypaepn Kwbikotroinon
0 - Kavéva PETPO
Kartaypaor) kheioiuatog |1 - cLOTACN KAEICIUATOG TGV OXOAEiV
Ci1 C1_School closing OXOAEIV Kal TTAVETIOTNUIRY |2 - arraitnon KAEICIUATOG (UOVO OpICUEVA ETTITTESA ) KATNYOPIEGS,

TT.X. MOVO YOUVAOIO 1 aTTAd Snuooia oxoAcia)
3 - amaimeital KAEIoIUO OA@V TV ETTTESWY

0 - kavéva PETpo
1 - oLOTAON KAT' OIKOV TTAPAUOVNG
Cé Cé_Stay at home requirements \ ) . ., \ g .
TTAPAPOVH Aoknon, Ta WovIa Kai TIG "atrapaitnTes” HETAKIVACEIG
3 - amaitnon KaT' oikov TTAPAPOVAG UE EAAXIOTEG EEQIPETEIG
(T1.X. EMTEETETAI HETAKIVNON Wia popd TNV eRSoudda)

YTTOXPEWTIKN KAT Olkov |2 - araitnon kaT' oikov TTApAUOVAG, He eEQINETEIG TN CWUATIKA

0 - kapia katnyopia atopwy dev eupoNialeTal

1 - S10B£0IUa eUPONIA YIA HEPIKES KATNYOPIEG
V2_Vaccine eligibility / AVapopd OTIG KATNYopPieS |2 - SiaBtoipa egPONIa yia dTopa NAKIAg ave TV 16 1wV
availability (summary) atopwY 1oL ePpoAIalovTal |3 - SlaBéoiua euPOAIA yia ATopa NAKIAG Ave TV 16 €TV
OLV YIO Hia akOpa r Kal yid TIG SO0 NAKICKEG OUASES
5-15 g1V kail 0-4 €10V

V2

Me oKOTTO TNV TTEPETAING KATAVONON KAl TTOCOTIKOTIOINON TV ANPOEVTWYV TTEQIOPICTIKWY HETRWY,
n mpooavapepBeica Siadiktvakrn Pacn dedouevwyv (OXCGRT) TTApEXEl TTEVTE CLYKEVTPWTIKOVLG
Seikteg, ol otroi0I ekpEAlovTal hE Evay POVO aplBuo ebpoLg 0-100 kal arreikovi(ovy Tov RaBud oTov
oTT0I0 £XEl EvepyNOel hia KLPREPVNON. O CUYKEVTPWTIKOI ALTOI SEIKTES €ival ol €ENG: YUVONKOC SeiKTNG
amokpIlong TNG KLPEPVNONG, AEKTNG TTEQLIOPICUOL KAl LYEIAS, AgKTNG avoTNEOTNTAC, AELKTNG
OIKOVOUIKNG OTAPIENG Kal AgiKTNG KIVOLVOUL AVOoiyuaTOG.

EK TV TEVTE TTOOAVAPEPOEVTV SEKTWV, OTNV &V AOYW MEAETN afloTroinOnke o AegiKTNG
avoTtnpoTtntag (Stringency index), o omoiog kataypdge TNV AvoTNEOTNTA TWV TTONITIKWY «OTOA
kAelbopaTtogy (lockdown), ol otroieg TTEPIoPICOLY  KLPIWG TN CULUTIEQIPOPA TWV ATOUWV.
YmroAoyileTal XpNOIUOTIOIVTAG OAOLG TOLC &EIKTEG TTONITIKNG TTIEQIOPICHOL KAl LTTOXPEWTIKAC
ATTOPOVMONG, KABWG Kal Evayv &eiKTn TTOL KATAYPAQE EKOTPATEIEG EVNUEPWONG TOL KOIVOU.
ATTOCTTAOUA TOL apXeioL dedouevay Microsoft Excel TTou TTpoékuwe, TTapovaoialetal otov lMivaka
4.4,
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Mivakag 4.4: ATOOTIACUA APXEIOL SESOUEVEY SEIKTRY ALOTNEOTNTAG TRV KLREPVNTIKGV UETPwY (OXCGRT)

Date AUT: BEL: BGR: HRV: CZE: DNK: EST:

strigency index | strigency index | strigency index | strigency index | strigency index | strigency index | strigency index
15-02-20 0 11.11 8.33 13.89 16.67 0 0
16-02-20 0 11.11 8.33 13.89 16.67 0 0
17-02-20 0 11.11 8.33 13.89 16.67 0 0
18-02-20 0 11.11 8.33 13.89 16.67 0 0
19-02-20 0 11.11 8.33 13.89 16.67 0 0
20-02-20 0 11.11 8.33 13.89 16.67 0 0
21-02-20 0 11.11 8.33 13.89 16.67 0 0
22-02-20 0 11.11 8.33 13.89 16.67 0 0
23-02-20 0 11.11 8.33 13.89 16.67 0 0
24-02-20 11.11 11.11 13.89 13.89 16.67 0 0
25-02-20 11.11 11.11 13.89 13.89 16.67 0 0
26-02-20 11.11 11.11 13.89 13.89 16.67 0 0
27-02-20 11.11 11.11 13.89 13.89 16.67 11.11 0
28-02-20 11.11 11.11 13.89 13.89 19.44 11.11 0
29-02-20 11.11 11.11 13.89 13.89 19.44 11.11 0
01-03-20 11.11 11.11 13.89 13.89 19.44 11.11 0
02-03-20 11.11 11.11 13.89 13.89 19.44 11.11 0
03-03-20 11.11 11.11 13.89 13.89 19.44 20.37 0
04-03-20 11.11 13.89 13.89 13.89 19.44 20.37 0
05-03-20 11.11 13.89 21.3 13.89 19.44 20.37 0
06-03-20 11.11 13.89 21.3 13.89 19.44 25.93 0

4.23. ITolXEia KpovoHATWV Kal Bavarwyv COVID-19

‘OGS avaALONKE EKTEVAC KAl OTO KEPAAAIO TNG RIRAIOYPAPIKAS avaoKOTINONG, © PpOPOC £kBEONC
oTov 10 aToTeAel KaBopPIoTIKO TAPAYOVTA ETMPPEONG TNG AVTIATIOKPIONG TNG KOIVWVIAG Kal
ETTOPEVAC EMEPA CNUAVTIKA TNV avBp@TTIivn KIivNTIKOTNTA. O QVTIKTOTTOG TNG TTAvéNnuiag Kai n
e€ENEN TNG, TTpoCuEeTPATAl BACE TV KpovouaTtwy COVID-19, aAAd kal TNG BvNoIuodTNTAG ATTO TOV
10, §£50UEVA TTOL YVWOTOTIOIOLVTAI OTOLG TTONTEG KAB' OAN TN SIAPKEIA TNG LYEIOVOUIKAC KPIoNC,
TTAPEXOVTAG SIaPKNA EVNUEPWON YIA TOV ETTIKEIPEVO KiVOLVO.

Katd ouvemea, N ANWn NHEPRCIV KAaTAypad oV VE®V KPOLOHAT®V Kal ViV 8avarwv COVID-19
ava £KarogpLPIo TTANBLOHOD, KPIONKE ATTAPAITNTN KATA TNV eKTTOVNON TNG TTAPOLOAG £PELVAC,
a@oL BewpPnONnke OTI UTTOPOLY va eENyNooLY Ot ONUAVTIKO BABUO TIC PETAROAES TV TACEWYV
KIVNTIKOTNTAG. T1a TO Adyo auTo, aflotroin®nke n Siadiktuakr Pdon dedopévaov Our World in Data
(https://ourworldindata.org/coronavirus), n omoia mepIAaupavel  dedouéva  Kal  EPELVEG,
ATTOOKOTIOVTAG OTNV TTPO0S0 KAl €EANEIPN TWV HEYAADTEQWY TTPORANUATWY TTAYKOOMIWG.

META TNV ATTOPOVWON TWV KPATWY KAl TOL £EETACOPEVOL XOOVIKOL TTACICIOL ATTO TN GLVOAIKN PACN
SedopEvay, TTPOEKLYE Eva apxeio dedouévawy Microsoft Excel, Tufua Tou otroioL TapoLOIALETal
oTov Mivaka 4.5.
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Mivakag 4.5: ATOOTTACHA APXEIOL SESOUEVY NUEPNOIDV VEDY KQOLOUATWY KAl VERY Bavdatev COVID-19 ava ekatoppdpio
TTANBLOPOL TV kpaTwy (Our World in Data)

Date AUT: AUT: BEL: BEL: BGR: BGR: HRV:

New Cases/million New Deaths/million New Cases/million New Deaths/million New Cases/million New Deaths/million New Cases/million
15-02-20 0 0 0 0 0 0 0
16-02-20 0 0 0 0 0 0 0
17-02-20 0 0 0 0 0 0 0
18-02-20 0 0 0 0 0 0 0
19-02-20 0 0 0 0 0 0 0
20-02-20 0 0 0 0 0 0 0
21-02-20 0 0 0 0 0 0 0
22-02-20 0 0 0 0 0 0 0
23-02-20 0 0 0 0 0 0 0
24-02-20 0 0 0 0 0 0 0
25-02-20 0.222 0 0 0 0 0 0.244
26-02-20 0 0 0 0 0 0 0.487
27-02-20 0.111 0 0 0 0 0 0
28-02-20 0 0 0 0 0 0 0.487
29-02-20 0.666 0 0 0 0 0 0.244
01-03-20 0.555 0 0.086 0 0 0 0.244
02-03-20 0.444 0 0.518 0 0 0 0
03-03-20 0.333 0 0.431 0 0 0 0.487
04-03-20 0.888 0 0.863 0 0 0 0.244
05-03-20 1.332 0 2.33 0 0 0 0
06-03-20 1.554 0 5.091 0 0 0 0.244
07-03-20 2.665 0 5.177 0 0 0 0.244
08-03-20 2.776 0 2.675 0 0.576 0 0
09-03-20 2.998 0 3.365 0 0 0 0
10-03-20 5.663 0 2.416 0 0 0 0.487

4.3. Eme€epyaoia Ltoixeiwv

Tn cLAAOYR OTOoIXEIY SIASEXONKE N KATAANAN SIAUOO PO TOLG, WOTE VA KATAOTE ATTAOLOTEQN
n emeepyaoia Toug kal N aflotoinor) TOLG. APXIKA, TTAPATIOETAI O £TTEENYNUATIKOC Mivakag 4.6 Twv
OVOUAOI®V KAl TV CLURONICU®OV TV XPNOIUOTIOIOVUEVY UETARANTWV KAl TV KWSIKWV TWV
AVEEAPTATWYV LETARANTWYV, YIA TNV KAADTEQN KATAVONON TV EVVOIWY TTOL AVAADOVTAI OTNV TTOEEIQ.

Mivakag 4.6: Ovouacieg Kal TOUBONICUOI HETARANTGV, KGWSIKOI AVEEAPTATOV LETARANTV

‘Ovopa petaBAntig (EAAnvika) ‘Ovopa petapAntig (ayyAwkad) JUMUBOALOUOG METABANTAG Kwdkog
0énynon Driving dr -
Badiopa Walking wlk -
Agiktng AuotnpotnTag Strigency Index strig 1
Néa kpoUouata/ekatoppuplo mMAnBucuoL New cases/million cases 2
Néot Bdvatol/ekatouplplo TAnBuopoU New deaths/million deaths 3
MoAutikég EpoAiacpol Vaccination Policy vacc 4
Awavikr) & Avauxn Retail & Recreation retail.recreation 5
MNavtonwAeia & Qappakeia Grocery & Pharmacy grocery.pharmacy 6
MNdpka Parks parks 7
YtaBpol AtEAevong Transit Stations transit_stations 8
Xwpot Epyaoiag Workplaces workplaces 9
Karotkieg Residential residential 10

Kata tnv emefepyacia Twv oToIxEiy, dnuiovpyndnkayv 12 apxeia Microsoft Excel, Vo ek Twv
OTTIOIV AVTIOTOIXOLV OTIC €€APTNUEVEG PETAPRANTEG «O&nynony Kal «Meptratnuay (Apple Mobility
Trends) kal €€ €K TV OTTOIWV AVTIOTOIXOLV OTIC ave€dpTNTEG PETARANTEG «AIQVIKA & Avayuxny,
«MavtomtwAgia & dappakeian, «Mapkay, «XTabuoi AiEAebongy, «Xwpol Epyaaciagy, «KaTolkiegy TTou
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LTTOSNAWYVOLY TO OKOTIO PeTAKivNong (TommoBeaia Tpoopiouoy) (Google Community Mobility
Reports). EmmAéov, V0 amd Ta 12 apxeia TeQIAAPPAvVOLY TIC Ave€dPTNTEC UETARANTES «véa
KOOLOUATA/EKATOPPVLPIO TTANBLOPOL) KA «VEOI BAvaTol/ekaToupbPEIO TTANBLOUOLY (Our World in
Data) kal Ta aTToEVoVTa SLO EUTTEPIEXOLY TIG AVEEAPTNTEC METARANTES KAEIKTNG ALCTNEOTNTAGH KAl
«MoNITikeg EupoAiacpoly (OXCGRT). Kabéva ek TV apxEiwy, ATTOTEAETal Ao 26 OTAAEG, TTOL
AVTIOTOIXOLY OTA KPATN avaAvong kal 413  OepéEg, TTOL AVTICTOIXOLY OTIC NUEPOPNVIES TOL
€€eTalOUEVOL XPOVIKOL TTAQICioL. EmouvanTeral amooTiacpa Tou apxeiov Microsoft Excel
Sedopevayv KIvNTIKOTNTACS «O8NyNoNg» TV Kpatwy (Mivakag 4.7).

Mivakag 4.7: AOCTIAoUA APXEIOL NUEPNTIWY §E60UEVRV 08YNONG TV KPATwY (Apple)

Date | AUT dr | BEL_dr | BGR_dr | HRV dr | CZE_dr | DNK_dr | EST dr | FIN_dr | FRA_dr | DEU_dr | GRC_dr
15-02-20 | 158.95 | 135.91 | 129.46 | 122.94 | 13566 | 104.27 | 156.51 | 138.63 | 126.61 128 123.65
16-02-20| 120.22 | 110.6 | 123.85 | 122.61 | 120.36 | 98.93 | 132.21 | 117.3 | 96.71 | 109.63 | 121.23
17-02-20| 113.56 | 115.29 | 104.85 | 103.11 | 115.34 | 102.21 | 121.16 | 108.23 | 100.32 108 117.92
18-02-20 | 113.49 | 120.26 | 107.76 | 103.34 | 116.58 | 107.19 | 120.55 | 111.13 | 100.83 | 109.42 | 123.39
19-02-20| 117.98 | 121.9 | 1146 | 103.49 | 119.7 | 110.27 | 126.22 | 11539 | 102.03 | 110.81 | 116.34
20-02-20| 117.11 | 123.29 | 120.04 | 109.22 | 120.49 | 112.79 | 134.37 | 116.04 | 104.31 | 108.14 | 121.1
21-02-20 | 142.35 | 133.24 | 126.35 | 123.42 | 137.04 | 11837 | 150.88 | 134.8 | 118.42 | 12552 | 118.04
22-02-20| 156.99 | 123.59 | 132.23 124 130.49 | 109.78 | 141.36 | 141.73 | 127.73 | 119.65 | 121.53
23-02-20| 114.15 | 105.29 | 119.83 | 117.8 | 116.86 | 103.25 | 122.6 | 122.31 | 97.72 | 99.22 | 114.37
24-02-20| 111.17 | 116.44 | 1016 | 101.27 | 1144 | 1039 | 121.06 | 111.17 | 99.66 | 102.49 | 104.15
25-02-20| 109 116.56 | 103.94 | 97.66 | 116.85 | 110.44 | 127.19 | 11163 | 99.4 | 105.39 | 104.31
26-02-20 | 108.98 | 118.01 | 106.47 | 95.32 | 11537 | 110.13 | 123.42 | 115.06 | 100.49 | 104.39 | 105.83
27-02-20| 113.71 | 1174 | 103.06 | 98.31 118 112.25 | 1233 | 1161 | 99.76 | 110.47 | 107.2
28-02-20| 138.1 | 125.62 | 121.15 | 106.94 | 125.78 | 124.22 | 133.53 | 134.01 | 1105 | 117.01 | 120.29
29-02-20 | 130.25 | 119.54 | 113.93 | 102.18 | 117.44 | 116.13 | 129.93 | 13592 | 111.85 | 115.16 | 115.89
01-03-20 | 106.13 | 103.95 | 101.15 | 97.28 | 112.31 | 107.98 | 103.6 | 114.53 | 87.03 | 106.11 | 113.79
02-03-20 | 103.21 | 107.71 | 101.83 | 91.76 | 107.43 | 103.48 | 100.78 | 106.14 | 90.07 | 101.52 | 139.75
03-03-20 | 104.24 | 108.25 | 111.62 | 9522 | 107.64 | 108.13 | 101.86 | 107.21 | 92.79 | 104.1 | 98.77
04-03-20 | 111.11 | 11566 | 9899 | 95.12 | 1175 | 109.36 | 109.48 | 107.62 | 95.13 | 102.87 | 99.65
05-03-20 | 111.25 | 118.33 | 100.55 | 101.01 | 114.66 | 110.75 | 116.67 | 109.68 | 95.6 | 105.34 | 101.98
06-03-20 | 123.46 | 127.52 | 112.56 | 108.84 | 129.65 | 118.81 | 144.04 | 127.47 | 104.21 | 115.68 | 103.73

ATTOCKOTIQVTAC OTNV AfIOTTOINCN TWV OTOIXEIWV TWV HETPWY TTEQIOPICUOVD, KAl CLUYKEKQIUEVA TV
METOWV TTOL AVTIOTOIXOLY OTOLG b&eikTeG C1  (KAEIOIUO OxOAcicdv Kal TTavemoTtnuicov) kar Cé
(LTTOXPEWTIKA KAT' OiKOV TTapapovn), dSNUIoLEYNBNKE O TTAPAKATW AVAALTIKOG lMivakag 4.8, oTov
OTT0I0 aTTEIKOVICOVTAl TA XPOVIKA SIACTAATA TTOL TEONKE O IoXL KABEVA €K TV SVO TTEQIOPIOTIKWV
HETPWYV, O€ KABDE XxwpPa.
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Mivakag 4.8: EmMokoTNon NUEPOUNVIQV EMROANG TTEPIOPIOTIKGOV HETPGY C1 kal Cé atny ELpotn

C C6
Xdhpo Euddvion KAeiowo Avolypa Ynoxpewtikn Apon YIOXPEWTIKAG
P COVID-19 oxXoAeiwv oxoAsiwv Kat' oikov Kat' oikov
Topapovy TLOLPALUOVAC
. 16-03-20 03-06-20 16-03-20 01-05-20
Auotpia 25-02-20 02-11-20 07-12-20 17-10-20 -
26-12-20 -
14-03-20 01-07-20 18-03-20 08-06-20
. 29-10-20 16-11-20 29-07-20 07-08-20
BéAvio 04-02-20 12-08-20 27-08-20
19-10-20 -
05-03-20 15-09-20 18-03-20 01-04-20
BouAyapia 08-03-20 29-10-20 - 15-04-20 08-05-20
13-03-20 07-09-20 23-03-20 11-05-20
Kpoartia 25-02-20 14-12-20 18-01-21
. 11-03-20 21-06-20 15-03-20 21-04-20
Toexia 01-03-20 05-10-20 - 22-10-20 03-12-20
23-12-20 15-02-21
] 13-03-20 01-08-20
Aovia 27-02-20 09-11-20 19-11-20
09-12-20 -
] 16-03-20 15-05-20 29-03-20 18-05-20
EcOovia 27-02-20 14-12-20 29-01-21
. 18-03-20 14-05-20
DwAavsia 29-01-20 03-12-20 -
. 02-03-20 22-06-20 17-03-20 11-05-20
FaAAia 24-01-20 03-09-20 22-09-20 17-10-20 -
30-10-20 25-01-21
. 26-02-20 07-07-20 21-03-20 06-05-20
Feppavia 27-01-20 07-08-20 03-09-20 22-10-20 02-11-20
16-12-20 - 16-12-20 -
05-03-20 01-06-20 23-03-20 30-05-20
. 22-06-20 27-06-20 07-11-20 -
EAAaSa 26-02-20 08-09-20 14-09-20
02-11-20 -
. 11-03-20 01-09-20 27-03-20 18-05-20
Ovuyyapia 04-03-20 10-11-20 - 05-11-20 -
13-03-20 21-09-20 28-03-20 18-05-20
, 21-10-20 - 08-08-20 18-09-20
IpAavéia 29-02-20 71-10-20 1720
01-01-21 -
. 23-02-20 14-09-20 23-02-20 04-05-20
ItaAia 31-01-20 23-10-20 - 23-10-20 -
. 13-03-20 21-09-20
Netovia 02-03-20 15-10-20 -
] 16-03-20 30-05-20 16-12-20 -
ABouavia 28-02-20 07-08-20 -
] 16-03-20 25-05-20 17-03-20 20-04-20
NouéepBoupyo 29-02-20 28-12-20 11-01-21 30-10-20 14-12-20
08-02-21 - 20-01-21 -
. 16-03-20 15-06-20 23-03-20 11-05-20
OAAavsia 27-02-20 16-12-20 - 23-01-21 -
12-03-20 11-05-20
NopBnyia 26-02-20 04-01-21
12-03-20 01-09-20 31-03-20 09-04-20
NoAwvia 04-03-20 19-10-20 -
09-03-20 25-08-20 19-03-20 04-05-20
MoptoyaAia 02-03-20 24-10-20 06-11-20 25-06-20 25-08-20
22-01-21 - 23-10-20 -
11-03-20 - 25-03-20 16-05-20
Poupavia 26-02-20 09-11-20 -
10-03-20 02-09-20 08-04-20 14-04-20
JAoBakia 06-03-20 05-10-20 - 22-10-20 -
09-03-20 22-10-20 14-03-20 27-05-20
lomtavia 31-01-20 23-12-20 07-01-21 15-07-20 10-08-20
25-10-20 -
. 17-03-20 17-08-20
Joundia 31-01-20 07-12-20 -
. 16-03-20 11-05-20
EABetia 25-02-20 02-11-20 -
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4.4, TepiypadIkn LTATIOTIKN

Eicayovtag 1a Siauoppopéva apxeia Microsoft Excel deSouéveov kivnTKOTNTAG 06ynong Kal
Radiopyatog oTo TTPOYPAUMATIOTIKO TTEPIRAGANOV RStudio, kal pe xprion ToL gpyaAgiov avaAvbong
«psychy, TTOAYUATOTIOIEITAI TIEPIYPAPIKN OTATIOTIKA TGV TTOOAVAPEPOEVTWY IOTOPIKWY SES0UEVV.
Y1oucg Mivakes 4.9 - 4.13 mapaTtiOevTal OpIoUEVA TTEQIYRAPIKG OTATIOTIKA OTOIXEID, OTIWG N UEoN TIUN,
N TOTTIKA ATTOKAION, N MEYIOTN KAl N €AAXIOTN TIUr, KABWS Kal TO HéyeBog TOL SelyuaTog TWV
Sedopévaov TNG 06hynong, Tou PadiouaTtog, Tou S€iKTn aLoTNEOTNTAG KAl TV VEWY KOOLOUATWY
kal Bavarwy COVID-19 avd ekatoppdplo TTANBLOUOL.

YTTOYQAUMIETAl TG TO PEYEDOG SEiyUATOC TV §€50UEVRV 08NYNONG Kal PASICUATOC TTOOKVTTTE
KaTa 3 oToIxeia HIKQOTEQO aATTO TO TIPOG MEAETN XPOVIKO SidoTnuad, SIOTI vIa TIC NUEQOUNVIES
11/05/2020, 12/05/2020 kai 12/03/2020 &ev vmmdpxouvv Slabéoiya dedopéva yia TIC &V AOYW
HETAPANTEC.

Mivakag 4.9: Mepiypadikn ITAToTIKA dedopévv Odnynong yia 1o Sidotnua 15/02/2020 éwg 02/04/2021

Xwpa MéyeBog deiypartog Méon twun Turukn andkAion EAGxLotn TLun Méyilotn Tiun
Auotpia 410 100.51 39.61 24.83 194.72
BéAylo 410 99.27 31.23 29.76 169.29
BouAyapia 410 101.24 46.75 25.56 224.46
Kpoatia 410 142.14 131.99 20.51 670.50
Togyia 410 106.83 41.80 31.86 206.84
Aavia 410 118.84 34.18 50.61 203.67
EcBovia 410 132.02 61.18 52.04 340.21
Dwlavdia 410 127.01 39.83 54.91 242.43
FaAAio 410 97.22 42.95 15.33 196.95
leppavia 410 101.78 31.88 37.90 170.31
EANGda 410 98.12 56.72 18.59 241.14
Ouyyapia 410 103.18 35.83 35.85 196.46
IpAavsia 410 80.21 37.59 19.52 166.38
Itohia 410 91.22 50.64 12.66 222.86
Netovia 410 111.37 51.03 46.42 267.09
ABovavia 410 105.06 47.22 27.11 236.39
NouéepuBoupyo 410 77.68 24.44 18.20 137.89
OMavdia 410 88.67 24.85 38.99 147.61
NopBnyia 410 125.97 54.78 41.60 297.32
MoAwvia 410 102.30 40.87 19.78 205.90
Moptoyahia 410 88.52 51.91 16.78 231.07
Poupavia 410 91.00 35.17 18.78 176.19
SAoBakia 410 95.90 39.05 28.87 191.93
lomtavia 410 86.34 42.24 10.93 175.04
Jounbia 410 129.18 42.74 47.76 252.55
EABetia 410 108.62 30.74 38.61 175.99
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Mivakag 4.10: Meplypa®ikn ITATIOTIKN dedopévay BadiocuaTog yia 1o Siaoctnua 15/02/2020 éwg 02/04/2021

Xwpa MéyeBo¢ deiypatog Méon twun Turukn andkAon EAGyLotn Tiun Méyiotn Tun
Auvotpia 410 83.08 34.08 18.54 166.41
BéAylo 410 104.38 33.78 34.50 235.37
BouAyapia 410 105.51 46.15 19.15 207.45
Kpoartia 410 167.78 176.07 17.06 888.44
Toeyia 410 71.90 35.42 16.13 195.40
Aavia 410 113.24 33.91 36.80 196.81
EcBovia 410 127.16 60.89 36.01 316.12
Owlavdia 410 102.91 28.85 37.00 177.78
FaAAia 410 71.55 32.59 10.44 137.30
leppavia 410 101.17 31.99 33.95 194.18
EAGda 410 102.26 61.45 18.00 254.21
Ouyyapia 410 72.23 33.58 18.20 213.12
IpAavsia 410 61.17 31.67 14.95 196.24
Itohia 410 73.37 43.25 10.97 194.34
Netovia 410 95.82 46.83 32.43 220.25
ABovavia 410 115.82 56.79 30.03 275.76
Nou&eppoupyo 410 88.92 27.39 24.14 147.40
OMavdia 410 93.55 31.18 33.84 173.30
NopBnyia 410 107.74 38.13 33.00 247.90
MNoAwvia 410 92.31 42.99 15.90 186.57
Moptoyahia 410 66.00 45.60 10.21 196.41
Poupavia 410 89.81 34.56 13.91 151.22
SAoBakia 410 99.89 39.22 24.62 194.01
lomavia 410 67.01 33.63 5.82 192.60
Jounbia 410 101.66 26.06 32.87 158.70
EABetia 410 102.06 26.91 33.78 160.55

Mivakag 4.11: Meplypa®ikn ITATIOTIKA §ed0pEvav AEiKTN ALOTNEOTNTAG Yia To SidoTnua 15/02/2020 £cwg 02/04/2021

Xwpa Méye0o¢ Seiypatog Méon tun Turukn andkAon EAGxLotn TLun Méyiotn Tun
Auvotpia 413 58.60 21.98 0.00 82.41
BéAylo 413 58.90 15.86 11.11 81.48
Boulyapia 413 47.73 14.46 8.33 73.15
Kpoartia 413 47.52 21.02 13.89 96.30
Toexia 413 56.78 19.44 16.67 82.41
Aavio 413 54.74 14.94 0.00 72.22
EcBovia 413 43.24 17.61 0.00 77.78
OwAavdia 413 44.55 12.61 13.89 67.59
FaA\ia 413 62.04 17.65 5.56 87.96
leppavia 413 63.70 16.47 11.11 85.19
EAGSa 413 65.93 20.08 0.00 88.89
Ouyyapia 413 59.52 18.49 0.00 79.63
IpAavdia 413 68.63 22.70 5.56 90.74
ItaAia 413 70.07 15.63 19.44 93.52
Netovia 413 50.30 15.07 2.78 69.44
AlBouavia 413 52.38 22.81 0.00 87.04
NouéepuBolpyo 413 51.85 19.74 0.00 80.56
OMavdia 413 61.03 19.73 0.00 82.41
NopBnyia 413 51.88 17.76 11.11 79.63
MoAwvia 413 58.18 22.07 5.56 83.33
Moptoyahia 413 66.57 17.23 11.11 87.96
Poupavia 413 60.17 19.75 5.56 87.04
SAoBakia 413 55.93 20.84 2.78 87.04
lonavia 413 65.19 16.15 11.11 85.19
Soundia 413 57.90 16.36 0.00 69.44
EABetia 413 50.88 15.70 0.00 73.15




15/02/2020 £wg 02/04/2021

Mivakag 4.12: Meplypaikr ITATIOTIKA §e50pEVEVY VE®Y KpovopudTtwy COVID-19 ava ekatopudplo TAnBLouoD yid To SiIdoTnua

Xwpa MéyeBo¢ deiypartog Méon twun Turukn andkAion EAGxlotn TLun Méyilotn Tiun
Auotpia 413 148.60 192.93 0.00 1064.35
BéAylo 413 186.48 287.75 0.00 2064.00
BouAyapia 413 122.08 182.14 0.00 744.92
Kpoatia 413 163.03 253.22 0.00 1125.38
Togyia 413 349.52 444.56 -206.74 1659.64
Aavia 413 97.26 134.63 -345.46 778.29
EcBovia 413 212.10 311.44 0.00 1474.51
Dwlavdia 413 34.38 37.73 -0.90 155.76
FoMia 413 170.63 223.50 -676.12 1556.78
leppavia 413 83.30 106.04 0.00 585.36
EANGda 413 62.78 84.33 0.00 414.66
Ouyyapia 413 168.13 249.32 0.00 1166.11
IpAavsia 413 116.31 209.19 0.00 1666.13
Itohia 413 145.33 165.88 -2.45 676.49
Netovia 413 132.98 188.20 0.00 986.64
ABovavia 413 193.78 307.92 0.00 1463.47
NouéepuBoupyo 413 240.23 452.44 -2153.44 3142.29
OMavdia 413 184.94 194.16 0.00 762.89
NopBnyia 413 44.07 49.80 0.00 309.89
MoAwvia 413 152.75 213.36 0.00 931.47
Moptoyahia 413 198.19 295.31 -15.79 1611.50
Poupavia 413 121.42 130.48 0.00 533.80
SAoBakia 413 161.38 210.54 0.00 1156.67
lomtavia 413 170.45 288.65 -1590.15 2006.68
Jounbia 413 194.96 409.67 0.00 3216.57
EABetia 413 169.36 317.61 0.00 2533.45

15/02/2020 £cdg 02/04/2021

Mivakag 4.13: Meplypa®ikn ITATIOTIKA §e50UEVQY VERY @avaTwy COVID-19 avd ekatopubEIo TTANBLCPODL Yia To SIAcTNUA

Xwpa Méye0o¢ deiypatog Méon tun Turukf andkAion EAGyxLotn TLun Méyiotn Tiun
Auvotpia 413 2.53 3.67 -0.11 24.21
BéAylo 413 4.82 6.57 -10.10 42.80
Boulyapia 413 4.68 6.87 0.00 31.81
Kpoatia 413 3.54 5.12 0.00 22.41
Toexia 413 6.05 7.36 -0.28 27.55
Aavia 413 1.01 1.50 -1.04 10.36
EcBovia 413 1.95 2.91 -4.52 12.82
Owlavsia 413 0.37 0.73 -0.36 7.76
FoMia 413 3.43 4.10 -3.18 21.10
leppavia 413 2.22 3.35 -0.37 20.70
EAAGSa 413 1.91 2.70 0.00 11.61
Ouyyapia 413 5.33 6.95 0.00 31.26
IpAavdia 413 2.31 4.11 -1.01 44,55
ItaAio 413 4.42 4.18 -0.51 16.42
Netovia 413 2.47 4.06 0.00 23.33
ABouavia 413 3.20 4.91 0.00 22.41
Nou&epBoupyo 413 2.90 5.65 -3.20 46.33
OMavédia 413 2.36 2.56 -1.05 13.66
NopBnyia 413 0.30 0.63 0.00 4.98
MoAwvia 413 3.47 4.77 0.00 17.81
Moptoyahia 413 4.03 6.07 0.00 29.72
Poupavia 413 3.00 2.64 0.00 11.07
SAoBakia 413 4.38 6.90 0.00 37.37
lonavia 413 3.91 5.73 -41.02 34.71
Soundia 413 3.24 6.43 -22.97 46.93
EABetia 413 2.91 4.42 -12.25 19.76
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4.5. Yooxerion MetaPAnToov

XPNOIUOTIOIVTAG TA APXEIQ SESOUEVV TWV XWEWYV, £EETACTNKE N CLOXETION TV HETARANTGOV
(correlation), n otmoia amoTeAel KPICIUO TTAPAYOVTA ETMAOYNG TWV aAveEAPTNTWYV PETARANTWYV TTOL
Ba eIcaxboLV OTO POVTEAO KABE XWPEAC, WOTE VA «e§NYNOCOLVY TIG £€QPTNUEVES. MO CLYKEKPIUEVA,
gival emounT N KATa TO SLVATOV UIKPOTEQN CLOXETION HWETAEL TV AveEAPTNTWY PETAPANTV.
EmypauuaTtikd, eav COUPOANICOLE UE r TO CUVTEAECTH) CLOXETIONG Pearson, o o1Toiog AauPAvel TIUEG
oto diaoTtnua [-1,1], n oxéon TV avedpTNTWV PETARANTWY XAPAKTNEIZETAl WG:

e uNndevikn, yia 0.00<r<0.20

e LIKPN, Y10 0.21<r<0.40

e UETPIO, YIa 0.41<r<0.60

e Suvamn, yia0.61<r<0.80

o cCalpeTika duvarn, yiar > 0.81

170 TTAPAKATW YPAPAPATA TTAPOLOIAZETAI N CLOXETION TWV PETARANTWV KABE XWPEAG Ot HopPn
TOIYQWVIKGOV XAPTWV BepudTNTAG, OTTOL TO TTIO BEPUO XPWHA CLUPROAICEI TN PEYAALTEON TIUA TOL

peyEBOLG.

Triangle Correlation Heatmap: Austria
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Fpdepnua 4.1: TpIyVIKOG XAPTNG CLOXETIONG MEYEDV
BepuUdTNTA XPWHATOG YIa Ta dedopéva TG AvoTpiag
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Triangle Correlation Heatmap: Belgium
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Fpapnua 4.2: ToIy@VIKOS XAPTNG CLOXETIONG PEYEDWY UE
JE BEPUOTNTA XOWHATOG Yia Ta Sedopeva Tov BeAyiov
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Triangle Correlation Heatmap: Bulgaria
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Frpdagpnua 4.3: TpIyVIKOG XAPTNG CLOXETIONG MEYEDY
BepudTNTA XPWHATOG YIaA Ta dedouéva TNG BovAyapiag

Triangle Correlation Heatmap: Czechia
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Frpdgpnua 4.5: TpIywVIKOG XAPTNG CLOXETIONG MEYEDV
BepudTNTA XPWHATOG YIa Ta dedopéva TnG Toexiag
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Triangle Correlation Heatmap: Croatia
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Fpapnua 4.4: ToIyVIKOS XAPTNS CLOXETIONG PEYEOWY e
JE BepUOTNTA XPWHATOG Yia Ta dedopéva Tng KpoaTiag

Triangle Correlation Heatmap: Denmark
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Fpapnua 4.8: ToIyVIKOS XAPTNG CLOXETIONG PEYED WY e
JE BePUOTNTA XPWHATOG Yia Ta Sedouéva TNG Aaviag
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Triangle Correlation Heatmap: Estonia
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Fpdagpnua 4.7: TpiywVIKOG XAPTNG CLOXETIONG MEYEDGV
BePUOTNTA XPWUATOGS Yid Ta Sedopéva Tng EcBoviag

Triangle Correlation Heatmap: France
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Frpagnua 4.9: TolyvIKOG XAPTNG CLOXETIONG UEYEBGV
BepUOTNTA XPWUATOG YId Ta Sedopéva TnG FaANiag

Triangle Correlation Heatmap: Finland
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Fpapnua 4.8: TpiyVIKOG XAPTNG CLOXETIONG YEYEDQV e
JE BEPUOTNTA XPWUATOC Yia Ta dedopeva TNG PivAavsiag

Triangle Correlation Heatmap: Germany
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Frpagpnua 4.10: TpIyVIKOG XAPTNG CLUOXETIONG LEYEOQV E
HE BEOUOTNTA XPWUATOG Yia Ta dedopéva NG Mepuaviag
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Triangle Correlation Heatmap: Greece
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Frpdapnua 4.11: ToIyVIKOG XAPTNG CLUOXETIONG UeyEeBwY
BepuUOTNTA XPWHATOG YIa Ta dedopéva TG EANASag

Triangle Correlation Heatmap: Italy
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Frpdapnua 4.13: ToIYWVIKOG XAPTNG CLOXETIONG UEYEBY
BepuUOTNTA XPWHATOG YIa Ta Sedopéva TNG ITaNiag
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Triangle Correlation Heatmap: Hungary

o G o oo o- o 2 I

HUM_workplaces
WA o+ o oo o5
R |

HUM_transit_stations
HUM_parks
HUN_grocery.pharmacy 0.38 0.4 026 005 004 0O
HUN_retail.recreation
HUN_vacc -0.26-0.24 0.43
HUN_deaths -0.37 -0.36 0.51 .
HUM_cases -0.28-027 0.39

HUM_strig

HUN_wik

HUN_dr .
o

Qﬁx {\Q -3
= & \\é'aé Q@ QS\?@\:}‘? @%fr:
& & & &S
R R
& &

Fpapnua 4.12: TolywVIKOS XAPTNG CLOXETIONG UEYEOWY UE
JE BEPUOTNTA XPWHATOGS Yia Ta dedopéva TNg Ouyyapiag

Triangle Correlation Heatmap: Ireland
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Fpapnua 4.14: TolywVIKOS XAOTNG CLOXETIONG HEYEDWY e
pE BEPUOTNTA XPWHATOG Yia Ta sedopeva TnG lpAavsiag
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Triangle Correlation Heatmap: Lithuania
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Frpdagpnua 4.15: TolyVIKOG XAPTNG CLUOXETIONG UeyeBwyV
BepudTNTA XPWHATOG Yia Ta dedouéva TG AiBovaviag

Triangle Correlation Heatmap: Luxembourg
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Fpdpnua 4.17: TolyVIKOG XAPTNG CLOXETIONG UEYEBMY
BepudTNTA XPWHATOG YIa Ta §edopéva Tov AoLEEUBOLOYOL

Triangle Correlation Heatmap: Latvia
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Fpapnua 4.16: ToIyVIKOS XAPTNG CLOXETIONG HEYEOWY e
JE BEPUOTNTA XPWUATOG YIa Ta dedopeva TG AeToviag
Triangle Correlation Heatmap: Netherlands
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Tpapnua 4.18: TolywVIKOS XA0TNG CLOXETIONG HEYEDWY e
JE BEPUOTNTA XPWHATOG Yia Ta dedopeva TG OANavsiag
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Triangle Correlation Heatmap: Norway
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Triangle Correlation Heatmap: Poland
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Frpapnua 4.19: TolyVIKOG XAPTNG CLUOXETIONG UeyeBwV Fpapnua 4.20: TolyVIKOS XAPTNG CLOXETIONG UEYEOWY e
BepuOTNTA XPWHATOGS Yia Ta dedopéva TG NopPnyiag JE BePUOTNTA XPWUATOG YIA TA Sedopéva TNG MNMoAwviag
Triangle Correlation Heatmap: Portugal Triangle Correlation Heatmap: Romania
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Tpapnua 4.22: TolywVIKOS XAOTNG CLOXETIONG UEYEDWY e
JE BEPUOTNTA XPWHATOG Yia Ta dedoueva NG Povpaviag
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Triangle Correlation Heatmap: Slovakia
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Fpagpnua 4.23: TolyVIKOG XAPTNG CLUOXETIONG UeyeBwY
BepuOTNTA XPWHATOG YIa Ta §edouéva TNG TAoPakiag

Triangle Correlation Heatmap: Sweden
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Fpdapnua 4.25: TpiywVIKOG XAPTNG CUOXETIONG HEYEDQV
BepUOTNTA XPWHUATOG Yia Ta dedouéva TG Zovndiag

Triangle Cerrelation Heatmap: Spain
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Fpapnua 4.24: TolywVIKOS XAPTNG CLOXETIONG UEYEOWY e
JE BEPUOTNTA XPWHATOG Yia Ta dedopéva Tng loTraviag

Triangle Correlation Heatmap: Switzerland
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Fpagpnua 4.26: TpIy@VIKOG XAPTNG CLOXETIONG LEYEOQV UE
JE BEOUOTNTA XPWHATOG YIa Ta Sedopeva TNG EAReTIAg
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5.Epappoyn MeBoboAoyiag — ATToTEAECUATA

5.1. EBEicaywyn

Ta o1adia TNG RPIRAIOYRAPIKAG avaoKOTINONG, TNG £TTEEYNONG TOL BEeWPENTIKOL LTTORABEOL KAI TNG
TTEQIYPAPNCS TNG SIAdIKATIag TLANOYNG Kal eTTeEePYaTiag TV oTolIxeiwY, SIadéxOnke n avalntnon
Kal €MAOYN TNG TTAEOV KATAAANANG peBodoAoyiag yia Tnv avaAvuor Pag. ITo TTapoV KEPAAQIO,
TTOAYMATOTIOIEITAI AVAALTIKA) TTAPOLCIACN TV PNUATWY TTOL AKOAOLONBNKAY KATA TNV EPAPUOYN
NG €mAexOeiocag PeOOSOAOYIAC KAl TWV ATOTEAEOUATWV TTOL TTPOEKLWAY OTO TTAQICIO TNG
TTaPOVLOAG UEAETNC.

Onwg mpoavagépdnke oTo KEPAAQIO 3, N UEBOSOC TTOL EMAEXONKE yIA TNV AvAALON TWV
OTATIOTIKQV OTOIXEIWV TNG epyaciag civalr n avamtoén KATAANA®V UOVTEAWY Ta OTIoia, HE
aflomoinon TNG pEBOSOL TNG MNXAVIKAG EKPABNONG, ATTO IOTOPIKEC OXECEIS KAl TAOES OTA
SeSopéva  (meipauaTika Sebouéva) Ba civar oe Béon va odnynoouv ot TPOoPALwec. o
OLYKEKPIUEVA, ©a  avamToxboLv  poviéha  Fpappikng  MaAivépoéunong, MaAivépoéunong
Alavuoparev Yrmootnpi§ng kai Mahivépopunong xGBoost, Ta omoia 6a afiohoynBouLy PAacel TV
TTOOAVAPEPOEVTWY (KEPAAQIO 3) KOITNPIWY EAEYXOL KAl ATTOSOXNG, WOTE VA ETMAEXOE ALTO TTOL
AVTITTOOCWTTELE KAI TTEQIYPAPEI PEATIOTA TA OTOIXEIA KIVNTIKOTNTAG TNG KABE XWOEAG.

EkTOG TOL MovTEAOUL 1, TTOL B AvATITLXOEI PE XPNON KATA TO SLVATOV TTEPICTOTEPWY AVEEAPTATWY
HETARANTV BACEI TGV CLVTEAECTWY CLOXETIONC TOLC, KAI BA eival SIAPOPETIKO yia KABe xopa, Oa
Tpayuartomoin®e Sokiury avamTuéng evog Movrédov 2 Tov Ba aglotrolel TIC i81EG aveEdpTNTES
HETARANTEC Kal B©a cival KoIVO yia OAEG TIG XWPES. EmMTTALOV, Ue KOITAEIO TNV aLoTNEOTNTA TV
TTEQIOPIOTIKGV PETPWY C1 kal Cé, O6a TToayuaToTToINOE oadormroinon TV XWEWY KAl OTN CLVEXEIA
0a epapuooBei To MoVTEAO 1 TOOO VId TIC SNUIoLEYNOEITES OPASES, OTO KAl YIA TIC CLVOAIKEG
HEOCEG TINEG OAGV TV XWPWV.

Y10 Fpagpnua 5.1 Tapovoidletal To AIQYPAUUA PONG TNG SIASIKACIAC EPAPHOYNS TWV HOVTEAWY
TOTTOL 1, ATTO TNV OTTOIA TTPOKVTTTOLY CLVOAIKA 156 UOVTEAT ( 26 XWPEES * 2 YETAPANTES * 3 HOVTEAC
TTaAvVépOUNoNG). AvTioToixn SiIadikacia akoAOLOEITAl yIa EPAPPOYR TOL POVTEAOL TOTTOL 1 OTIG
OPASEG KAl OTA CLVOAIKG PECA OTOIXEIA, ATTO TA OTToia Ba TTPOKLWOULV 24 LoVTEAa (4*2*3). KaTd
TNV £PAPPOYI TOL HOVTEAOL TOTTOL 2, Slapépel POvo TO 3° PAua, SNAadn avtd TNG ETMAOYNAG
aveEdpTNTWV JETAPANTWV, APOL ETIAEYOVTAI EK TV TIPOTEQGWYV KA €iVAl KOIVEC YIA OAEC TIC XWPES.

YTTOYQAUMIZETAI TG N avaATITLEN TNS MEBOSONOYIAC TTPAYUATOTIOINONKE UET KATAAANAOL KWSIKa
OTO TTPOYPAUMATIOTIKO TTEPIRAANOV TNG RStudio.
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Fpapnua 5.1: AiIdypapua pong SIadiKaoiag epappoyns 100 LoVTEAOL

5.2. Epapuoyn Mebodoloyiacg

Fa TNV EKTEVEDSTEPN KATAVONON TGV £VVOIWY KAl TV OTOXWV TNG TTAPOLOAC MEAETNG, Eival XPNOIUO
va armoocagnVvioToLY TTANPWG Ol €TMAeyEioes EEapTnuéveg Kal AveEApTNTEC WETARANTES (evoTnTa
3.2). Q¢ e€aptnuéveg peTaPAnTig £xouvv oploBei n OdAynon (Driving) kal To Badiopa (Walking),
Sebopeva yia TIC oTToieg Tpoékvbwayv e aflotmoinon TG SIadIKTLAKNG PAong dedopevayv
KIVNTIKOTNTAG TNC Apple (evotnTa 4.2.1). Qg ave§apTtnteg eTaPAnTEG, xpnoiuoTToINONKAV ol €€NG:

e Aciktng AvoTnpoTtntag (Strigency Index)

e Néa kpobOouara/ekaropudplo mAnBvouoL (New Cases/million)

e Néol 6avarol/ekaroppdplo mAnBvouoL (New Deaths/million)

e [MoAimkég EyPoAiacuob (Vaccination Policy)

e MeTakivhoeg amo kail ipog Alavikn & Avagoxn (Retail & Recreation)

e MeTakivhoeg amo kail Tpog MavromwAcia & ®appakeia (Grocery & Pharmacy)
e MeTakivhoelig amo kai mpog MNapka (Parks)

e MeTakivhoeg atro Kal TTPog ITad@poig AlEAevong (Transit Stations)

e MeTakivhoeg amo kal TIpog Xwpouvg Epyaciag (Workplaces)

e MeTakivhoeig amo kai mpog Karoikieg (Residential)

ATTapaiTNTO PAKC TTOL TTPONYEITAI TNG SIASIKACIAC AVATITLENG TWV OTATIOTIKWY UOVTEAWY, ATTOTEAE
N €€ETAON TNG CLOXETIONG WETACL TV HETAPANTWYV. ‘OIS avapepOnKe Kal oTnV evotnta 4.5,
EMOIWKETAI N PEYIOTN SLVATH CLOXETION WETAEL e€aPTNUEVNG KAl AveEAPTNTWV PETAPANTWY KAl N €l
SuvaTtov Pndevikr cLoXETION PETAEL aveEApTNTwY PETARANTY. MPaKTIKA, OTAV N ATTOALTN TIUA TOL
Seiktn cvoxETiong kata Pearson r eival pikpoTepn 1 ion Tov 0.5~0.6, oI YeTaPANTEG Bewpeital OTI
EXOLV HIKPN CLOXETION.




Me yvopova, AoITTov, To SeiKTn CLOXETIONG KATA Pearson kal PACE TV TPIYOVIKWV XAPTWV
OLOXETIONG WEYEDWV YIA TA SESOUEVA TWV XWPEWV, TTOL TTAPOLOIACONKAY AVAALTIKA OTNV evOTNTA
4.5 (TpapnuaTta 4.1 — 4.26), emAEYETAl VIO KABE XWPEA O KATA TO SLVATOV LEYAADTEQOC APIBUOC
ave€QPTATWY PETAPRANTV TIOL JTTOPOLV va elocaxBolV OTa PovTEAa (TOTTOL 1), WOTE VA
mPoPAéWoLy TIC e€apTnuéveg. O1 emAexBeioec AQLTEG aAveEAPTNTEG PETAPANTEC KABE XWPEAG,
emonuaivovtal Tov Mivaka 5.1.

Mivakag 5.1: EmAexOciceg ave€aptnTeG UETAPANTES YIA KABE XWpa

Xéopa Em\exOcioeg AveEApTNTEG HETAPANTEG

Ka81kog 1 2 3 4 5 3 7 8 9 10
AvoTpia strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks fransit_stations workplaces residential
BéAyio strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks fransit_stations workplaces residential
BouvAyapia strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks transit_stations workplaces residential
Kpoaria strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks transit_stations workplaces residential
Toexia strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks transit_stations workplaces residential
Aavia strig.index cases deaths vaccination retail.recreation [grocery.pharmac parks transit_stations workplaces residential
EcBovia strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks transit_stations workplaces residential
divAavSia strig.index cases deaths vaccination retail.recreation [grocery.pharmac parks transit_stations workplaces residential
Falia strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks transit_stations workplaces residential
leppavia strig.index cases deaths vaccination retail.recreation |[grocery.pharmac parks transit_stations workplaces residential
EAGSa strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks transit_stations workplaces residential
Quyyapia strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks transit_stations workplaces residential
Iphav Sia strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks transit_stations workplaces residential
ITaNia strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks transit_stations workplaces residential
Aetovia strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks fransit_stations workplaces residential
AiBovavia strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks fransit_stations workplaces residential
AoLEeBoLPYO strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks fransit_stations workplaces residential
OMav éia strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks fransit_stations workplaces residential
NopBnyia strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks fransit_stations workplaces residential
MoAwvia strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks fransit_stations workplaces residential
MopTtoyahia strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks transit_stations workplaces residential
Povpavia strig.index cases deaths vaccination retail.recreation |[grocery.pharmac parks transit_stations workplaces residential
INopakia strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks transit_stations workplaces residential
lomavia strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks transit_stations workplaces residential
Toundia strig.index cases deaths vaccination retail.recreation [grocery.pharmac parks transit_stations workplaces residential
EAReTia strig.index cases deaths vaccination retail.recreation |grocery.pharmac parks transit_stations workplaces residential

Me yvauova Tov Mivaka 5.1, akoAoLBNoe N avamTuén TV CTATIOTIKGWY HOVTEARY, EI0AYOVTAG OTA
HMOVTEAD KAOE XWEAC TIC ETMIONUACHEVES UETAPRANTEC: cases, vaccination, grocery.pharmacy kai
parks yia Tnv AvoTpia, cases, deaths, vaccination, grocery.pharmacy, parks kal workplaces yia
TO BEAYIO, KOl 00T KABEENG.

AVOALTIKOTERQ, WETA TNV EI0AYWYN TWV OTOIXEIWV OTO TTOOYPAUUATIOTIKO TTePIRAANOV RStudio kal
TN SNUIoLEYIA TMIVAKWY SeSOUEVV TTOL TTEPIEAAUPAvVAY TIC METAPANTEG KABE XWPAG WMEAETNG, VI
KABE XxWPA TTPAYPATOTTIOINBNKE  SIaXWPICUOG TV dedoutvawyv ot «dedopéva ekttaidevongy (frain
data), Ta ommoia opicBnkav wg 10 75% TV CLVOANKKWY SebopEvayv, Kal ot «dedopéva Sokiungy (test
data) 10 gvamopeivav ToocooTo TV dedopévwy, NTol 25%. Ev cuvexeia, pe aflommoinon edikav
EVTOAQV TOL TTPOYPAUPATOG, avaTmTuxBnkayv Ta nToLueva POVTEAa Paociloueva oTa «debopeva
ektTaidbevongy. 'ETTETQ, pE XPNON TWV HOVTEAWYV TIOL  AvamTuxbnkav, TTPAYUATOTIOINONKav
TTEOPRAEWEIS yia TNV Odriynon kai To Badiopa kal eEnxBnNocay GLYKPITIKOI TTIVAKES TWV TTOAYUATIKWV
Sedopevayv (Observations (test data)) pe TIc TTPOPAEWEIC TV HOVTEAWY (predictions). XTov Mivaka
5.2 eme€nyoLVTAl OI OVOUACIES KAl OF CLUPOANICUOI TV POVTEAWY Kal oTov Mivaka 5.3 raparTiferal
ATTOCTIACHUA TOL CLYKPITIKOUL TTIVAKA TTAPATNENCEWY KAl TTIOORAEWEWY YIa Ta oToixeia Odrynong
NG ALOTPIAG.
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Mivakag 5.2: Ovopaoieg kal TUPPONCHOI HOVTEAGDY

‘Ovopa povrélou (eEAAnViKA) ‘Ovopa povrélou (ayyAka) JUMUBOALONOG HOVTEAOU
Mpapukn NaAwwdpounon Linear Regression LR
MNaAwdpopunon Alavuopdtwy Yoot peng Support Vector Regression SVR
MaAwdpopnon XGBoost XGBoost Regression xGBoost

Mivakag 5.3: ATOCTIACUA CLYKPITIKOL THIVAKA TTAPATNPENOCE®Y Kal TIOORAEWERV YIa Ta oTolxeia Odrynong Tng AvoTpiag

Observations (test data) LR_predictions SVR_predictions xGBoost_predictions

2020-02-17 113.56 123.49 127.93 149.33
2020-02-18 113.49 126.44 130.86 138.88
2020-02-19 117.98 107.09 114.15 141.83
2020-03-02 103.21 112.78 117.07 103.30
2020-03-05 111.25 104.06 111.36 118.02
2020-03-09 102.15 103.40 110.64 87.69
2020-03-13 86.98 112.67 74.38 62.02
2020-03-14 64.33 86.14 90.99 91.66
2020-03-15 49.07 75.08 40.76 53.58
2020-03-23 33.29 48.87 34.13 37.53
2020-03-24 33.44 56.11 34.23 44.70
2020-04-01 39.62 63.39 36.73 36.75
2020-04-06 44.15 72.93 45.91 39.70
2020-04-10 45.09 78.21 69.44 52.63
2020-04-17 54.07 85.51 74.97 69.89
2020-04-19 45.82 49.78 26.76 7.01

2020-04-22 60.21 92.96 74.94 52.23
2020-04-26 57.18 94.38 63.83 76.03
2020-04-27 60.96 81.19 58.36 56.30
2020-05-01 61.20 54.84 53.58 37.65
2020-05-07 80.89 104.46 110.88 107.32
2020-05-09 71.17 109.62 117.47 99.11
2020-05-18 91.52 114.90 117.86 117.54
2020-05-26 94.31 89.89 91.74 101.82
2020-05-29 107.06 95.99 104.21 78.20
2020-05-31 85.66 81.13 60.01 68.41
2020-06-03 109.53 112.09 119.21 118.33
2020-06-06 107.45 126.70 132.82 131.45

EmMTAéOV, ATTOOKOTIVTAC OTNV PaABLTEPN KATAVONON TWV ATTOTEAECUATWY, TIPOPNKAUE O€
OTITIKOTTOINON ALTWV PE TN PONOEId CLYKPITIKV YPAPNUATOV TV TTAPATNENOCELWY KAl TWV
TTEORAEWERY TTOL TTPOKLTITOLY ATTO TA 3 POVTEAD. TA CLYKPITIKA YOAPAUATA TTAPATNPNCEWY —
TTPORAEWEWY yIa Ta OToIxeia odnynong tTng AuoTpiag Kal TnG EANGSag kal yia 1a oToIxEia
Radiopatog NG lepuaviag kar TG ITaAiag mapovoidlovtal ota Fpagnuata 5.2 — 5.5, eveo 1@
SIaypAUUATA TV OTOIXEIV OAWV TV XWPEWV EMOLVATITOVTAlI OTO TTAPAPTNUA TOL TTAPOVTOG

TELXOULG.
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Frpdagpnua 5.2: MapatnEnoeig - TPORAEWEIS OTOIXEIY 06nYNONG TNG ALOTPEIAG
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Fpagnua 5.3: NMapatnEnoeg - TOOPAEWEIG OToIxXEIWY 08nyNnong TNS EAAGSAG
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Germany- Walking predictions VS observations
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Frpdagpnua 5.4: NMapatnpnoeig - TPORAEWEIS OToIxEIV PAdiouaTog TG Mepuaviag
Italy- Walking predictions VS observations
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Fpdgpnua 5.5: NMapatnEnoeig - TPOPAEWEIC OTOIXEIY RASiCUATOG TNG ITaAiag

Baoel Tou Mivaka 5.1, TTOOKOTITEl TO CLUTIEQACUA OTI O €€QPTNUEVES PETAPRANTES TNG TTAElOWNPIAg
TGV KQATWV PTTOPOLY va £€NYNBOLY pE XpNon TV aveEapTNTWY PETARANTGYV: cases, vaccination,
grocery.pharmacy kai parks. 'ETol, TTpayuaToroinonke mooomdafed avanTtuéng eévog KoIvoL



HOVTEAOL (TUTTOL 2) Yia OAEG TIG TTPOG MEAETN XOPES, EI0AYOVTAG WG AVEEAPTNTES PETAPANTEG TA
NEa KPOLOUATA/EKATOUULPEIO TTANBLOOL, TIG MOAITIKEC EuRBoANacuo, TIC METAKIVACES ATTd Kal
TPoc MNMavtomwAeia & Papuakeia kal MNapka.

Napakdatw (FTpapnuata 5.6 — 5.7), mapartiBevial Ta SiIaypAupaTa ToL 100 HOVTEAOL (xPnon KaTtda 1O
SuvaTov TTEPICTOTEPWY AVEEAPTNTWY LETARANTV) KAI TOL 200 OVTEAOL (XPNon TV aveEapTATWYV
HETAPANTV: cases, vaccination, grocery.pharmacy kai parks) yia 1a oTtoixeia odriynong Tou
BeAyiov kal Padiocuatog TNG EAPeTiag, pe oKOTO TNV OTTIKOTIOINCN TNG OULYKPIONG TNG
ATTOTEAECUATIKOTNTAG TOLG.

Belgium- Driving predictions VS observations Belgium- Driving predictions VS observations
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Fpapnua 5.6: MapatnEnoEIG - TPORAEWEIG WE TO 10 UOVTENO (APIOTEPA) KA UE TO 2° UOVTEAO (S€EIAI)
OTOIXEIV 06rynoNng Tou BeAyiov
Switzerland- Walking predictions VS observations Switzerland- Walking predictions VS observations
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(model 2)

Fpagnpa 5.7: NapatnEnoeig - TOORAEWEIG e TO 10 HovTENO (apIoTePd) Kal UE TO 20 HOVTENO (6€81d)
oTolxeiwV Padicuartog TNG EARetiag

46




Ev ouvexeia, akoAoLvBnoe N ogadommoinon TWV XWPEOV e XPNon ToL AAyopibuov k-pécwv (k-
means clustering) kai e PAon TNV epappoyn TV TTEQIOPIOTIKGY HETPWV:

e C1: KAgiomuo oxoAgidVv Kal TTAveTTIoTNUIWV
o Cé: YTTOXPEWTIKN KAT' OIKOV TTAPAUOVN

AVaALTIKOTEPA, pE Paon Tov Mivaka 4.8, TapdxOnke Tivakag apxeiov Microsoft Excel Svadiknc
HOPPNG, OTTOL TNV TIUN 0 TTHPAV OAEC OI NUEOOUINVIES PN I0XVOG PETPWY 1) I0XLOG ATTANG oLOTACNG,
Kal TNV TIUA 1 OAEG Ol NUEPOPNVIEC LTTOXPEWTIKAG IOXVOG TOL EKACTOTE PETOOL. ATTOCTIACUA TOL
TTivaka avToL TTapovaoidletal otov Mivaka 5.4.

Mivakag 5.4: AméoTracua SLAdIKoL TTivaka I0XVOG pETPwY C1 kal Cé

AUT: AUT: BEL: BEL: BGR: BGR: HRV: HRV: CZE: CZE:
C6

Date

0
=
(]
-
0
=
(o]
=
(o)
o
0
=
[a]
-
0
=
[a]
o

15-02-20
16-02-20
17-02-20
18-02-20
19-02-20
20-02-20
21-02-20
22-02-20
23-02-20
24-02-20
25-02-20
26-02-20
27-02-20
28-02-20
29-02-20
01-03-20
02-03-20
03-03-20
04-03-20
05-03-20
06-03-20
07-03-20
08-03-20
09-03-20
10-03-20
11-03-20
12-03-20
13-03-20
14-03-20
15-03-20
16-03-20
17-03-20
18-03-20
19-03-20
20-03-20
21-03-20
22-03-20
23-03-20
24-03-20
25-03-20

L R N T R R R o (el ol o) [ (o} (o} [o} o} (o} (o} o} (o} o} (o} o} o} (o} (o} (o} o} o} o} o} o} o} o} o}l [} (o} f=]
[l Ll T R e R Tl (el o)l fo) [o ] (o} (o} o} o} (o] (o} o} (o} o} (o] o} o}l (o} (o} (o] o} o} o} [} o} o} o} o}l (o} (o} [=]
Rlr|kr|kr|R|R|R|R[R|F|r|[r|o|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|lo|lo|lo|o|o|o|o|o|o|o|o|o]|o
L T T R e (el (o) (o} fo} o} (o} (o} (o} o} o} (o} (o} o} (o} o} (o} o} o} (o} (o} o} o} o} o} [o} (o} o} o} o} (o} (o} [=]
RlRr|R|R|R|R|R|R|R[R|R[R[r[r[r[F[r|[r|[r|[r|[r|lo|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
=l I I e ol el (o] jo) jo) o] (o] jo )l jo} (o] o}l jo} o] o} jo} o] (o]} jo )l jo )l (o] jo )l jo )l o}l o} jo )l jo ]l o} jo )l fo )l (o |} o}l o} fe]
L N e R R R T T e e (el (o] (o} fo) ol (o} (o} o} (o} o} o} (o} o} (o} (o} o} o} o} o} [} (o} o} o} (o}l [} (o} f=]
Rk |Rr|O|O|lO|O|(O|0O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|(O|(O|O|O|O|O|O

Rir|r[r|r[r|Rr[r|Rr|[r]|r|[r|r|~|~r|lo|lo|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
Rlrrkrr|kr[r|(kr[r|[r|[r|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o

‘ETeITa, o Tivakag autog £Ichx0n oTo TTPOYPAUKATIOTIKO TTEpIBAAAOY RStudio kal ye xpnon Pacikwy
EVTOAQV TOL TTPOYPAUUATOG, TIPAYUATOTTOINONKE LTTOAOYICUOC TNG SIAPKEIAG IOXVOC OF NUEPES
KaBEeVOG ek TV SVO PETPWY, O€ KABE xwpea. Ta amoTeAécuaTa paivovTal oTov lMivaka 5.5.

Mivakag 5.5: Aidpkeia 1ox00og péTpav Cl kal Cé ot KABe XOPa (NUEPES)

AUT

BEL
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HRV
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DNK
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DEU
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IRL
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LUX
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SWE
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C1 duration

175
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313

213

245
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214

281

319
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277
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162

112

302

216

351
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233

171

C6 duration

177

107

37

49

134

0

50

0

186

128

178

165

211

196

0

71

115

82

0

232

160

132

223
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AKOAOLONCE O EVTOTTIIOUOGC TOL BEATIOTOL APIBUOL CLOTASWY PE XPNON TOL epyaAeiov factoextra
(Eloow Method) Tng RStudio, fiTol 3 cLOTASES KAl TTPAYUATOTIOINBNKE N OUAdoTToiNCN WE XPNon

TOL gpyaAciov cluster. Ytov Mivaka 5.6 kal o1o Fpdenua 5.8 mapovoialovTal ol opadeg
Snuiovpynenkav.

TTOL
Mivakag 5.6: OuAdeg XwEoV TTOL TTPOEKLYAV ATTO TNV opadoTtoinon Ye Baon Tn Sidpkeld IoXLOG pETpwy C1 kal Cé
Oupdasda 1n - X&pEeg P HEYAAN SIAPKEIQ ICXVOG TIEPIOPIOTIKOV HETPGV
AvoTpia Toeyia TaAAia lepuavia EANGSQ Quyyapia Iphav dia ITaNia MopToyaAia | Poupavia YAoPakia lomravia
AUT CZE FRA DEU GRC HUN IRL ITA PRT ROU SVK ESP
Oudada 2n - XopEg e PIKPR SIAPKEIQ I0XVOG TTEPIOPICTIKOV HETPWV
BEAyIO EcBovia divAavdia Nougeupovpyd OMavsia Noppnyia EABeTia
BEL EST FIN LUX NLD NOR CHE
Opdda 3n - X@pEeg Pe HETPIA SIAPKEIA ICXVOG TTEPIOPICTIKCOV UETPGV
BouAyapia Kpoaria Aavia AeTovia AiBovavia MNoAwvia Younsbia
BGR HRV DNK LVA LTu POL SWE
Cluster plot
1-
. cluster
LUX || 1
@ ;‘-ﬁ_. BEL IE
s = :-__ 2
0- ‘ N ;
Y MDD
| :
4 ECT ||
/.f S II by
A
/ H

cl

Fpapnua 5.8: Ouadorroinon TV XWEWY avaloyda ye Tn Sidpkelda 1I0x0og peTpwy C1 kal Cé

ETOUEVO PrUa ATTOTEAETE N EPAPPOYN TWV HOVTEAGWY TOTTOL 1 (5NACSA PE XxpNon TV aveEapTATWY
HETARANTGV TTOL ETTITOETTOLY Ol CLVTEAECTEC CLOXETIONG VA £I0AXO0OVLV OTO JOVTENO) Yia TTPOPRAEWN

OTOIXEIWV KaBeuiag ato TIG 3 OUASES TTOL TTPOEKLWAV, AAAG KAl CUVOANIKWYV PECWY TIUWYV, OAWV
TV XWPE®V. T ATTOTEAECUATA OTITIKOTTOIOLVTAI PEOW TRV MpapnudaTtwy 5.9 — 5.16.
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Cluster 2- Driving predictions VS observations
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o8rynong 2ns opadag
Cluster 3- Driving predictions VS observations
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Fpagnua 5.13: NapatnENOCEIG - TIOORAEWEIG OTOIXEIV
oérynong 3ns opadag
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Fpagpnua 5.10: NMapaTnENoEIg - TTOORAEWEIG OTOIXEIWV
BadiouaTtog 1ns opadag

Cluster 2- Walking predictions VS observations
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Tpapnua 5.12: NMapaTnEnoEIg - TIOORAEWEIG OTOIXEIWY
BadiouaTtog 21 opadag

Cluster 3- Walking predictions VS observations

Dbservahong [fas data]
LR predictions

F predictions
*GBoost pradctions

observations fimefing (days)

Fpdagpnua 5.14: NapatnENoEIg - TPOPRAEWEIG OTOIXEIV
BadiouaTtog 3ns opdidag
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Mean overall- Driving predictions VS observations

Driving
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— = Obserations ftast datah
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= xGBoost pradictions
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Fpdagpnua 5.15: Napatnenoeg - TPORAEWEIG EC WY
OULVONKQV OTOIXEIY 08NYNONG OADY TV XWEWV
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Mean overall- Walking predictions VS observations
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5.3. A&ioAoynon ATTOTEAECUATWY

observations timeline (days)

Fpapnua 5.16: NapaTnEoEIg - TTOORAEWEIG YECV

OULVOANKQV OTOIXEI®V BASIOUATOG OAWV TV XWPOV

Tnv epappoyn peBodoroyiag SiadéxOnke N AfloAOYNON TWV ATTOTEAECUATWY, HECW TNG EPAPHOYNGS
TV KPITNEIWY ATTOSOXNG TWY MOVTEAWY, TA OTToIA TTEPIYPAPNKAV EKTEVAG OTnY Evotnta 3.4. Mo
OLYKEKPIUEVA, HE XPNON ECEISIKELUEVY EVTOAWY TOL TIPOYPAUUATOG, LTTOAOYICONKAVY TOCO Ta
opAAJaTa, OO KAl O CLVTEAEOTAG TTPOCSIOPICUOL VYIa TA POVTEAA TOTTOL 1 (xpAon Katd TO
duvatdv TEPICCOTEQWY aveEdPTNTWY PETARANTWYV) Kal TOTTOL 2 (xpnon Twv avefapTATWV
pETAPANTV: cases, vaccination, grocery.pharmacy kai parks) kal Racel avtwv, TPooblopicOnke
TO PovTEAo TaAivépounong (LR, SVR f xGBoost) 1mou Treplypdgel REATIOTA TIG €€aPTNUEVES
dueTaPANTéC. XToug Mivakeg 5.8 — 5.13 mrapartiOevial amooTmdopata TV ATTOTEAEOUATWY KAl
EMOoNUAiVOVTAl TA UOVTEAQ TTOL KPIONKAV BEATIOTA, £V OAOKANQOI O TTIVAKES ETTICLVATITOVTAI OTO
MNapAdpTNUA TOL TTAPOVTOG TELXOLC.

Mivakag 5.7: ATOOTIAoUA ApXEoL CPRANUATRV TV XWPEWV YId Ta oToixeia Odrynong — MovTého 1o

Driving (model 1) |error type| AUT BEL BGR HRV CIE DNK EST FIN FRA DEU GRC HUN IRL ITA
RMSE 1822 | 1451 | 21.12 | 36.27 | 20.28 | 19.53 | 29.49 | 13.65 | 16.05 | 19.21 | 2478 | 1474 | 21.50 | 32.25
LR MAE 1454 | 1119 [ 1655 | 25,09 | 1522 | 1542 | 2206 | 10.32 | 11.83 | 14.40 | 20.42 | 12.14 | 17.79 | 23.95
MAPE | 17.35% | 13.94% | 18.88% | 22.35% | 17.36% | 13.93% | 19.28% | 8.30% | 14.10% | 17.09% | 25.90% | 12.91% | 26.63% | 31.10%
R2 0.78 0.79 0.79 0.93 0.77 0.66 0.75 0.87 0.86 0.62 0.81 0.84 0.68 0.62
RMSE 15.58 | 9.21 1582 | 30.68 | 17.50 | 13.22 | 21.35 | 9.24 12.01 18.14 | 20.96 [ 9.71 1422 | 21.71
SVR MAE 11.35 6.50 10.52 | 16.19 | 11.06 | 8.8 15.23 7.25 8.29 12.00 | 14.29 7.10 10.18 | 15.77
MAPE [ 11.97% | 7.19% | 11.43% [ 10.94% | 12.10% | 7.88% | 12.81% | 5.75% | 10.15% | 13.51% | 15.89% | 7.18% | 14.22% | 17.72%
R? 0.84 0.91 0.89 0.95 0.83 0.85 0.87 0.94 0.92 0.67 0.86 0.92 0.87 0.81
RMSE 17.26 | 12.51 1743 | 27.42 | 1610 | 13.53 | 28.96 | 13.29 | 13.37 | 2023 | 18.79 | 12.66 | 14.60 | 16.40
xGBoost MAE 13.41 8.54 10.73 | 15.69 | 11.30 | 9.29 20.30 | 10.18 | 8.94 1474 | 1230 [ 9.14 10.13 | 10.97
MAPE [ 14.67% | 9.96% [ 10.56% | 10.35% [ 12.39% | 8.39% [ 16.11% | 8.58% | 11.06% | 16.21% [ 15.78% | 9.51% | 14.12% | 12.66%
R? 0.84 0.84 0.86 0.96 0.85 0.84 0.78 0.90 0.90 0.65 0.89 0.88 0.85 0.89
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Mivakag 5.8: AMOCTTACUA APXEoL TPAAUATOV TV XWPEQV YIA TA OToIXEid Badiopatog — MovTého 10

Walking (model 1) |error type| AUT BEL BGR HRV CIE DNK EST FIN FRA DEU GRC HUN IRL ITA
RMSE 18.36 | 19.98 | 2222 | 40.49 | 23.62 | 19.19 | 34.77 | 1490 | 1508 | 19.54 | 38.08 | 14.04 | 20.22 | 23.27
LR MAE 14.25 15.04 18.02 | 28.44 17.09 14.65 | 24.14 9.97 11.56 1534 | 29.92 11.25 13.31 16.78
MAPE | 20.04% | 16.23% | 22.01% | 26.00% | 27.93% | 14.07% | 20.48% | 9.70% | 20.58% | 17.23% | 33.81% | 18.19% | 24.17% | 31.97%
R2 0.70 0.62 0.75 0.95 0.56 0.63 0.66 0.73 0.77 0.60 0.61 0.82 0.62 0.70
RMSE 1499 | 16.62 | 18.88 | 3590 | 19.38 | 11.43 | 26.93 | 8.74 9.95 16.46 | 2672 | 11.39 | 15.78 | 21.45
SVR MAE 10.58 | 11.24 | 1243 | 21.74 | 1242 | 8.61 19.98 [ 7.01 6.76 11.96 | 1878 | 7.54 9.42 13.96
MAPE | 12.84% | 11.42% | 13.26% | 13.74% | 19.44% | 7.44% | 16.98% | 7.07% | 11.54% | 12.81% | 19.85% | 11.79% | 16.69% | 20.33%
R2 0.80 0.74 0.82 0.96 0.69 0.87 0.80 0.90 0.90 0.72 0.81 0.88 0.78 0.74
RMSE 14.41 18.77 13.94 | 40.51 13.61 14.30 | 29.11 10.24 11.86 19.48 | 23.39 15.27 15:59 16.22
xGBoost MAE 10.75 12.99 10.87 | 23.01 9.89 11.01 21.68 6.82 7.92 14.11 16.59 10.33 9.26 11.07
MAPE 15.33% | 13.16% | 12.06% | 15.81% | 16.11% | 10.33% | 18.54% | 6.94% | 14.23% | 14.87% | 18.94% | 14.49% | 14.67% | 15.83%
R2 0.83 0.69 0.91 0.95 0.85 0.81 0.77 0.87 0.86 0.66 0.86 0.78 0.77 0.85
Mivakag 5.9: ATOOTTACUA APXEIOL CPANUATOV TV XWPE®V Yid Ta oTolxeia Odrynong — MovTého 20
Driving (model 2) |error type | AUT BEL BGR HRV CIE DNK EST FIN FRA DEU GRC HUN IRL ITA
RMSE 18.22 19.02 | 20.92 | 36.87 | 20.25 | 21.73 | 29.75 16.87 18.43 19.21 24.78 15.24 | 24.63 18.44
MAE 14.54 15.80 16.67 | 25.95 15.26 16.68 | 23.02 13.25 13.72 14.40 | 20.42 12.47 | 20.94 13.05
LR MAPE | 17.35% | 18.99% | 19.37% | 23.53% | 17.85% | 15.86% | 20.11% | 11.39% | 17.60% | 17.09% | 25.90% | 13.67% | 31.35% | 16.42%
R? 0.78 0.63 0.80 0.92 0.76 0.58 0.74 0.81 0.82 0.62 0.81 0.82 0.58 0.87
RMSE 15.58 | 12.48 | 17.03 | 34.89 | 16.55 | 20.25 | 20.44 | 12.60 | 11.35 | 18.14 | 20.96 | 10.17 | 17.12 | 15.81
MAE 11.35 [ 8.96 11.52 | 19.76 | 10.56 | 13.46 | 14.81 9.76 8.17 12.00 | 14.29 | 7.33 12.56 | 10.20
SVR MAPE | 11.97% [ 10.32% | 12.01% | 14.78% | 11.59% | 12.91% | 11.74% | 7.98% | 9.80% | 13.51% | 15.89% | 7.22% | 16.72% | 12.77%
R? 0.84 0.84 0.87 0.94 0.85 0.64 0.88 0.90 0.93 0.67 0.86 0.92 0.81 0.90
RMSE 1726 | 16.70 | 17.24 | 31.87 | 17.53 | 20.08 | 30.36 | 17.75 | 12.49 | 20.23 | 1879 | 1450 | 17.13 | 16.27
MAE 13.41 12.07 12.46 18.77 12.31 14.36 | 20.33 13.61 8.94 14.74 12.30 10.39 12.50 10.34
xGBoost MAPE 14.67% |1 13.20% | 13.07% | 14.02% | 13.34% | 12.66% | 16.09% | 11.28% | 11.67% | 16.21% | 15.78% | 10.54% | 16.26% | 13.82%
R2 0.84 0.73 0.86 0.95 0.83 0.66 0.75 0.81 0.92 0.65 0.89 0.85 0.80 0.90
Mivakag 5.10: ATOCTIAOUA AOXEIOL CPANUATRV TRV XWOEKV YIA TA OToIXEIa Badiouatog — MovTé o 20
Walking (model 2)| error type [ AUT BEL BGR HRV CIE DNK EST FIN FRA DEU GRC HUN IRL ITA
RMSE 1836 | 24.73 | 22.15 | 42.61 23.84 | 21.20 | 40.32 17.24 17.72 19.54 | 38.08 | 24.70 | 26.14 17.08
MAE 1425 | 20.17 17.96 | 30.64 16.39 16.73 | 30.13 12.72 14.24 15.34 | 29.92 16.68 17.87 13.31
LR MAPE | 20.04% | 21.34% | 21.90% | 27.78% | 26.88% | 16.57% | 25.18% | 12.95% | 28.18% | 17.23% | 33.81% | 27.95% | 33.72% | 24.73%
R2 0.70 0.42 0.76 0.95 0.54 0.54 0.55 0.62 0.69 0.60 0.61 0.44 0.36 0.84
RMSE 1499 | 22.44 | 19.32 | 6422 | 2222 | 1807 | 32.58 | 10.11 | 10.96 | 16.46 | 26.72 | 22.00 | 23.84 | 17.31
MAE 10.58 [ 15.81 | 1298 | 27.88 | 13.57 | 13.36 | 21.64 | 8.00 7.87 11.96 | 1878 | 1294 | 12.88 | 10.13
SVR MAPE | 12.84% | 15.02% | 13.78% | 17.89% | 19.86% | 12.67% | 15.83% | 8.00% | 12.38% | 12.81% | 19.85% | 19.63% | 19.39% | 14.86%
R2 0.80 0.54 0.81 0.89 0.60 0.66 0.71 0.87 0.88 0.72 0.81 0.55 0.48 0.83
RMSE 14.41 24.04 17.38 | 41.57 14.76 | 22.55 | 30.26 15.32 12.05 19.48 | 23.39 17.15 19.08 16.31
MAE 10.75 | 1821 | 1296 | 2527 | 10.17 | 16.77 | 20.97 | 10.81 8.96 1411 [ 16.59 | 11.38 | 10.28 [ 10.94
xGBoost MAPE | 15.33% [ 18.17% | 13.60% | 18.95% | 16.13% | 16.08% | 16.58% | 10.53% | 13.89% | 14.87% | 18.94% | 19.31% | 16.26% | 17.79%
R? 0.83 0.55 0.86 0.95 0.82 0.51 0.75 0.72 0.87 0.66 0.86 0.75 0.66 0.85




Driving

Mivakag 5.11: TpANUATA OPAS®Y KAl HECV CLVONKGV OToIXEiwV Odhynong

Driving (model 1) | error type | Mean overall Cluster 1 Cluster 2 Cluster 3

RMSE 28.02 13.37 13.08 14.13

LR MAE 21.36 11.00 10.42 10.84
MAPE 22.88% 13.40% 10.19% 9.91%

R2 0.54 0.88 0.87 0.93

RMSE 16.35 11.48 7.28 12.16

SVR MAE 10.82 8.07 5.91 8.35
MAPE 10.67% 8.72% 5.83% 7.28%

R2 0.84 0.91 0.96 0.95

RMSE 21.74 12.07 10.04 10.54

xGBoost MAE 13.67 9.04 7.62 7.27
MAPE 14.22% 10.38% 7.20% 6.77%

R? 0.74 0.90 0.91 0.96

Mivakag 5.12: TpAAUATA OGSV KAl HECKYV CUVONKGMV OTOIXEIV Badiopatog

Walking (model 1)| error type | Mean overall Cluster 1 Cluster 2 Cluster 3
RMSE 26.79 21.21 15.04 20.31
LR MAE 19.82 14.88 11.61 15.09
MAPE 26.07% 15.02% 11.30% 14.40%
R2 0.52 0.65 0.78 0.86
RMSE 19.14 16.97 12.77 16.75
SVR MAE 12.85 10.36 8.53 11.50
MAPE 13.60% 10.14% 8.70% 10.61%
R2 0.75 0.78 0.84 0.91
RMSE 18.54 13.12 13.71 16.02
XxGBoost MAE 13.75 9.36 9.97 11.27
MAPE 16.33% 9.82% 10.49% 11.35%
R2 0.78 0.87 0.82 0.91

EmmALOV, OXNUATIOTNKAYV YPAPNUATA TTOL AVTIKATOTITPICOLY TIC TIPORAEWEIS TWV PREATIOTWYV
HOVTEAWV OCULYKPITIKG JE TA TTapaTnEnBévia oToixeia. Mapakdtw (Fpaehuata 5.17 — 5.76)
TaEaTiOevial avaAuTKA Ta YPAPAUATA ALTA YIA TO HPOVTEAO TOTTOL 1 KAl HPEPIKA eVOEIKTIKS
(FTpapnuata 5.77 — 5.80 ) yia TO HOVTEAO TOTTOL 2.

Austria- Driving predictions VS observations: Best fitted model Austria- Walking predictions VS observations: Best fitted model
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Frpaegnua 5.17:
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MNapatnENOCEIS - TTOOPRAEWEIS OTOIXEIWY

odnynong 1NG ALCTPIAG: BEATIOTO HOVTENO

observations fimeline (days)

Fpagnua 5.18: MapatnEnoeg — TTOOPRAEWEIS OTOIXEIWY
Badiouatog TNg ALOTEIAG: BEATIOTO UOVTEAO
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Belgium- Driving predictions VS observations: Best fitted model
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Frpagpnua 5.19: Napatnenoeg - TPORAEWEIG OTOIXEIY
odrynong Tou BeAyiov: BEATIOTO HOVTENO

Bulgaria- Driving predictions VS observations: Best fitted model
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08ryNongG TNG BoLAYapiag: BEATIOTO POVTENO

Croatia- Driving predictions VS observations: Best fitted model
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Fpapnua 5.23: NMapatnENoEIg - TTOOPRAEWEIG OTOIXEIV
0oénynong Tng Kpoartiag: BEATIOTO povTéNO
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Belgium- Walking predictions VS observations: Best fitted model
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Fpdagpnua 5.20: MNapatnEnoeg — TTPOPRAEWEIG OTOIXEIRY
BadiouaTtog ToL BeAyiov: BEATIOTO HOVTENO

Bulgaria- Walking predictions VS observations: Best fitted model
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Fpdagpnua 5.22: NapatnEnoeg — TTPOPRAEWEIC GTOIXEIWY
Badiouatog TNG BoLAYapIag: BEATIOTO PHOVTEAO

Croatia- Walking predictions VS ohservations: Best fitted model

A = = Obesnvations [test data)
" — SVR predictions

observations fimefing (days)

Fpapnua 5.24: NapatnEnoeg — TPOPRAEWEIG OTOIXEIV
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Czechia- Driving predicti VS observations: Best fitted model
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Frpagpnua 5.25: MNapatnenoeg - TPORAEWEIG OTOIXEIV
odnynong Tng Toexiag: BEATIOTO OVTENO

Denmark- Driving predictions VS observations: Best fitted model
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Frpdaepnua 5.27: Napatnenoeig - TEORAEWEIS OTOIXEIY
0o8yNoNG TNG Aaviag: BEATIOTO poVTEAO

Estonia- Driving predictions VS observations: Best fitted model
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Czechia- Walking predictions VS observations: Best fitted model
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Fpdagpnua 5.26: MNapatnenoeg — TTPOPRAEWEIG OTOIXEIWY
BadiouaTtog TnG Toexiag: BEATIOTO HOVTEAO

D k- ing predicti VS observations: Best fitted model
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Fpdagpnua 5.28: NapatnEnoeg — TTPOPRAEWEIC GTOIXEIWY
BadiouaTtog TNG Aaviag: BEATIOTO HOVTEAO

Estonia- Walking predictions VS observations: Best fitted model
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Finland- Driving predictions VS observations: Best fitted model
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France- Driving predicti VS observati : Best fitted model
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Frpdagpnua 5.33: MNapatnEnoeg - TPORAEWEIG OTOIXEIV
odnynong NG FaAANag: BEATIOTO HOVTENO

Germany- Driving predictions VS observations: Best fitted model

i = = Obsaenations ftest data)
) = SWR pradictions
r\ W,
¢ i 1

- |

'\ W V A ) A
A e

observations fimeline (days)

Frpdagpnua 5.35: MNapatnEnoeg - TPORAEWEIG OTOIXEIV
oénynong TnG Mleppaviag: BEATIOTO povTENO
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Finland- Walking predictions VS observations: Best fitted model
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France- Walking predictions VS observations: Best fitted model
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Frpdgpnua 5.34: MNapatnEnoeg — TTPOPRAEWEIC OTOIXEIWY
Badiopatog TNG FOANAG: BEATIOTO pOVTEAO

Germany- Walking predictions VS observations: Best fitted model
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Greece- Driving predictions VS observations: Best fitted model
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Frpdaepnua 5.37: MNapatnenoeg - TPORAEWEIG OTOIXEIV
odnynong NG EAAGSAG: BEATIOTO HOVTENO

Hungary- Driving predictions VS observations: Best fitted model
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Frpdagpnua 5.39: MNapatnEnoeg - TPORAEWEIG OTOIXEIV
obénynong 1ng Ouyyapiag: BEATIOTO povTENO

Ireland- Driving predictions VS observations: Best fitted model
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Fpapnua 5.41: NapatnENOCEIG - TIOOPRAEWEIG OTOIXEIV
odnyNnong TnG IpAavsiag: BEATIOTO PovTéENO
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Greece- Walking predictions VS observations: Best fitted model
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Hungary- Walking predictions VS observations: Best fitted model
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Badicuatog Tng Ovyyapiag: BEATIOTO LOVTENO

Ireland- Walking predictions VS observations: Best fitted model
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56



Driving

Driving

Driving

Italy- Driving predictions VS observations: Best fitted model
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Frpagpnua 5.43: MNapatnEnoeg - TPORAEWEIG OTOIXEIV
odnyNnong TNG ITaNIag: BEATIOTO OVTENO

Latvia- Driving predictions VS observations: Best fitted model
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Frpdagpnua 5.45: MNapatnEnoeg - TPORAEWEIG OTOIXEIV
odnynong TNG Aetoviag: BEATIOTO UOVTENO

Lithuania- Driving predictions VS observations: Best fitted model
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Italy- Walking predictions VS observations: Best fitted model
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BadiouaTtog TNG ITaNiag: BEATIOTO YoVTEAO

Latvia- Walking predictions VS observations: Best fitted model
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Lithuania- Walking predictions VS observations: Best fitted model
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1 bourg- Driving predictions VS observations: Best fitted model
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Frpagpnua 5.49: Napatnenoeg - TPORAEWEIG OTOIXEIV
08ryNnong ToL ACLEEUPROLPYOUL: BEATIOTO UOVTEAO

Netherlands- Driving predictions VS observations: Best fitted model
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Frpdgpnua 5.51: MNapatnenoeg - TPORAEWEIG OTOIXEIV
odénynong 1ng OAaviag: BEATIOTO UOVTENO

Norway- Driving predictions VS observations: Best fitted model
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Fpagnua 5.53: NapatnENOCEIG - TIOOPRAEWEIG OTOIXEIV
oérnynong tng NopPnyiag: BEATIOTO povTéNO
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Metherlands- Walking predictions VS cbservations: Best fitted model
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Norway- Walking predictions VS observations: Best fitted model
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Poland- Driving predicti VS observati : Best fitted model
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Frpagpnua 5.55: MNapatnenoeg - TPORAEWEIG OTOIXEIV
odnynong Tng MoAwviag: BEATIOTO JOVTENO

Portugal- Driving predictions VS observations: Best fitted model
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Romania- Driving predictions VS observations: Best fitted model
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Poland- Walking predictions VS observations: Best fitted model
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Portugal- Walking predictions VS observations: Best fitted model
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Rc ia- Walking predictions VS observations: Best fitted model
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Slovakia- Driving predictions VS observations: Best fitted model
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Spain- Driving predictions VS observations: Best fitted model
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Sweden- Driving predictions VS observations: Best fitted model
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Slovakia- Walking predictions VS observations: Best fitted model
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Spain- Walking predictions VS observations: Best fitted model

= = Ohagrvations [best datah
= »GBoost pradictions

o 20 40 G0 it} 100

ohsenvations fimefine [days)

Fpdagpnua 5.64: NapatnEnoEg — TTPOPRAEWEIC CTOIXEIWY
BadiouaTtog Tng lotraviag: BEATIOTO povTéNO

Sweden- Walking predictions VS observations: Best fitted model
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Switzerland- Driving predictions VS observations: Best fitted model
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Cluster 1- Driving predictions VS observations: Best fitted model
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Cluster 2- Driving predictions VS observations: Best fitted model
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Fpdagpnua 5.68: MNapatnEnoeg — TTPOPRAEWEIG OTOIXEIWY

Badiouatog TNG EABETIAC: BEATIOTO HOVTENO

Cluster 1-Walking predictions VS observations: Best fitted model

|
1 — — Dbsenvabons [test data)
— xZ8ocst predicticns

observations fimefing (days)

Fpdgpnua 5.70: MNapatnEnoeg — TTPOPRAEWEIC OTOIXEIWY
BadiopaTtog 115 OuAdAG XWEWV: BEATIOTO HOVTENO

Cluster 2- Walking predictions VS observations: Best fitted model
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Fpagnua 5.72: Napatnenoeg — TEORAEWEIG OTOIXEIV
Badiouatog 215 OuddaAg XWPEWV: BEATIOTO HOVTENO
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Cluster 3- Driving predictions VS observations: Best fitted model
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Frpdagpnua 5.73: MNapatnenoeg - TPORAEWEIG OTOIXEIV
odnynong 3ns OuAdag XwEV: BEATIOTO HOVTENO

Mean overall- Driving predictions VS observations: Best fitted model
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Frpdagpnua 5.75: MNapatnenoeg — TTIOOPRAEWEIC HECWY CLVO-
NK@V OTOIXEIDV 08YNONG XWEWV: BEATIOTO HOVTEAO

Belgium- Driving predictions VS observations: Best fitted model
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Fpapnua 5.77: NapatnENOoEIG - TIOOPRAEWEIG OTOIXEIV
0o8rynong Tou Behyiov: BEATIOTO povTéNO (TOTTOL 2)
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Cluster 3- Walking predictions VS observations: Best fitted model
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Fpdagpnua 5.74: MNapatnenoeg — TTPOPRAEWEIG OTOIXEIRY
Badiopatog 3ns Ouddag XwPEWV: BEATIOTO HOVTENO
Mean overall- Walking predictions VS observations: Best fitted model
;
§ — uGBoes predictions
2 4
8_ 4
o
T T T T T T
0 20 40 60 80 100
observations fimeline (days)
Fpapnua 5.76: NapatnEnoeg — TTPOPRAEWEIC JECGWY CLVO-
ANIKQV OTOIXEIWV PASIOUATOG XWPEWV: BEATIOGTO HOVTENO
Belgium- Walking predictions VS observations: Best fitted model
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Fpagnua 5.78: MNapatnenoeg — TEORAEWEIG OTOIXEIV
Badiopatog Touv BeAyiov: BEATIOTO HOVTENO (TOTTOL 2)
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Switzerland- Driving predictions VS observations: Best fitted model
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Frpdagpnua 5.79: Napatnenoeig - TPORAEWEIG OTOIXEIV
oénynong TG EAReTIG: BEATIOTO poVTEAO (TOTTOUL 2)

Switzerland- Walking predictions VS observations: Best fitted model
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Fpdagpnua 5.80: MNapatnEnoeg — TTPOPRAEWEIG OTOIXEIWY
Badiopatog TNG EABeTiag: BEATIOTO POVTENO (TOTTOL 2)

TeAog, AauPavovTtag Ta REATIOTA POVTEAD TOTTOL 1 Kal TOTTOL 2 KABE XWPEAC, TTOAYUATOTIOINONKE
oLYKPION TWV UECWV ATTOALTWY TTOCOOTIAI®V OPAAUATRY TOoLG (MAPE), woTe va AngBovv
OLUTTELAOUATA OXETIKA PE TNV ASIOTTIOTIA TOL KOIVOL YIA OAEC TIC XWPEC POVTEAOL (TOTTOUL 2). Ta

amoTteAéopaTta TTaparTiOevtal otov lMivaka 5.13.

Mivakag 5.13: L0ykpion MAPE PoVTEA@Y TOTTOL 2 ye MAPE pOVTEAGV TOTTOU 1

Xopa |0Oénynon| Badiopa

AUT 0.00% | -2.48%
BEL 313% | 3.61%
BGR 0.58% | 1.54%
HRV 3.67% | 5.20%
CZE | -0.80% | 0.02%
—~ | DNK | 508% | 523%
o EST -1.08% | -0.40%
s FIN 2.23% | 0.94%
— FRA | -0.35% | 0.84%
“ T DEU 0.00% | 0.00%
g GRC 0.00% | 0.00%
o | HUN 0.04% | 7.52%
E R 204% | 1.60%
= ITA 0.11% | 1.96%
o [ LVA | -0.45% | 6.94%
S [ 0U [ 271% | 409%
~ LUX 5.06% | 1.93%
= [ NID 477% | 4.72%
S | NOR | 673% | 573%
g [ POL | 0.89% | 2.92%
= [ PRT 1.28% | -0.14%
ROU | -1.12% | -4.71%

SVK 051% | -1.64%
ESP 2.80% | 2.08%
SWE | 4.23% | 4.12%

CHE 9.79% | 10.90%
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YovoywilovTag, TapaTNEEITAl OTI YIA TNV TTALIOWNQIA TV XWPEWVY To HOVTENO TOTTOL 1 Sivel KAADTEpa
amoteAéopara (UIKPOTEPA OPAAUATA TTEPORAEWEWY) ATTO TO POVTEAO TOTTOL 2, YEYOVOC TTOL
avagevoTay, epOcOoV TO TIPWTO Eival TIPOCAPPOCHEVO OTA UOoVASIKG Sdedopeva KaBe XwPag.

EmmTAcov, RAoel TV YOAPNUATOY TRV REATIOTOV MOVTEAWY KAl TV TIIVAK®Y 5.7 — 5.10, TTPOKULTTTE
OTI TO YOVTEAO TpapuikhG MaAivépounong (LR) &ev TTapéxel CLVETTA ATTOTEAECUATA TTPOPRAEWEWY,
eV N HEBodog MNahivspounong Alavuopdrwv Ymootnpi§ng (SVR) amoteAei Tn BEATIOTN pEBodo
mPOPALYng TNG O8AYNONG yia TNV TTAEIOWN®IA TV eEETALOUEVV XWPWV.

Emiong, n MNaAhivépounon xGBoost avramokpiveral 1oca&ia pe tnv MNalivépodounon AlavLoUATOY
YrmooTtnpiEng (SVR) yia Tnv TToopAewn Tou BadiouaTtod.

EmmpooBeTa, TTapatnEeite OTI Ta JOVTEAQ TTPOPRAEWNG oTolxeiwv O&rfynong kal BadiouaTtog tou
BeAyiov, TnG divAavéiag, Tng OANavéiag kail TG Tovndiag odrynoav oe TToAD KOAD ATTOTEAECUATA.
ALTO pmTopel wg éva Pabud va e€nynBei pe Tov apIBUO TV aveEAPTNTWY UETARANTWYV TTOL
XPNOIUOTTIOINONKAY OTA HOVTEA TWV TIPOAVAPEPBEVIWY XWPEWY, O OTI0IoG IooLTAV pe 6
ave€ApTNTeG PETARANTES yia BéAyio, Divaavsia kar OAavésia kal pe 7 yia tn Zovndia. Emouévag,
LTTOYPAUUICeTal N onuacia Tng a§lomoinong KAtd To SuvaToVv MEPICCOTEPWV OTOIXEIWY, yia TV
KATA TO SLVATOV KAADTEPN EKTTAISELON TV HOVTEAGV.

‘OGS £xel NN AvapeEOEi, (WG OTATIOTIKA CNUAVTIKEG AVEEAPTNTEG UETAPANTES YIQ TIC TIEQIOCCOTEQEC
XWPEC TTpoékLYWAVY Ta NEa KPOLOPATA/EKATOUULEIO TTANBLOPOL, oI MoNITIKEC EuRoAiacuoy, ol
WETAKIVAOEIC aTto Kal TTpog MavTtomwAeia, Pappuakeia kal MNapka. EEicov oTaTioTIKA oNUAVTIKA Y
TIC WETAKIVACEIC ATTO KAl TTIPOC TA TAPKA, TTROEKLWE N PETARANTA TOL AcgiKTn ALOTNEOTNTAG. Ta
ATTOTEAECUATA ALTA CLVASOLY PE TA AVAPEVOUEVA, APOL EKTOTTICOLY OLOIACTIKA ATTO TA POVTEAQ
HETAPRANTEC TTOL Kal Pe PACN TN AOYIKN €ival DLWNAG CLOXETIOUEVES E TIG ETTIAEXOEICES, OTTWC YIa
Tapadelyua ol véol Bavarol, TTov €ival avAAoYol TV VEWY KOOLOUATWY I YETAKIVACEIG ATTO KAl
TPOC AlavIkr) & Avayuxn, ITabuoLg AiAcvong kal KaTtoikieg, TTou emnpedlovtal avTioTROPWS
avaloya TnG abénong ToL AEKTN ALOTNEOTNTAG, SE50UEVOL OTI TA TTEPICCOTEPA TTEPIOPIOTIKA
HETOO APOPOLOAY OTOV TTIEQIOPICHO TWV &V AOYW OKOTIWV PETAKIVNONG.

Tehog, afiCel va avaeepBe o1 oTn PIBAIOYPAQIKY) AvACKOTINCN TTOL TTPAYUATOTIOINONKE, Sev
BpEOnkav TAPOPOIA  ATTOTEAECUATA, aAPOL KATA KOPIO AOyo 606nke PapLTNTA  OTOLG
TTIEQIOPICHOVLS ALTOVLGS KAB' ALTOVC, KAl OXI OTO CLOXETIOUO TTANBOLCS AVEEAPTATWY UETARANTRV O€
HOVTEAD TTPOPRAEWNG.



6. LLUTTEQACUATA

6.1. YOvoywn ATTOTEAECHATWV

ITOXO TNG TTAPOLOAC AIMMAWUATIKAG Epyaciag amoTéAece N avalvon TTapayovI®yV eMPPONS TNG
mavénuiag oTnv KIVATIKOTNTA OTnV ELPpM®TN, HE XPRON TEXVIKGOV UNXAVIKNG &Kpadnong. Mo
OLYKEKPIUEVA, SIEPELYNBNKAV TTAPAYOVTEG TTOL £ENYOLYV E TO PEATIOTO SLVATO TPOTTO TIG UETAPOAEC
oTNV KIVNTIKOTNTA 26 ELpGTTaiK@V XwEeovV, yia To SiaoTtnua 15/02/2020 éwg 02/04/2021.

Qc e€aprtnuéveg HeTaPANTEC ANpONnkav n Oénynon kai 1o Badiopa, Sedopéva yia TIC OTTOIES
avtAnBnkayv amo Tn SIASIKTLAK avaPopd TACEWY KIVNTIKOTNTAG TNG eTAIpEiag Apple, otnv otroia
KATAYPAPOVTAl TA NUEPNOIA AITAPATA YIa Siadpouég odrnynong kai padiocuatog. Q¢ ave§aprTnreg
HETABANTEG, XONOIUOTTOINBNKAY O AEKTNG ALOTNEOTNTAG, O APIBUOI NEWV KOOLOUATWY KAl
Bavarwy COVID-19  avd ekatoupbplo TTANBLOUOL, o MoAITKEC EupoNiaouod kal ol TAoEIg
KIVNTIKOTNTAG Yyia Alavikn & Avayoxn, MavromwAcia & dapuakeia, Mapka, rTabpuodsg AiEAevong,
Xwpouvg Epyaociac kar Kartoikieg. Ta Sedopéva oL APOPOLY OTA MPETPA TTEQIOPICUOL TNC
eEATTAGONC TNG VOoOUL avTAnBnkav armod Tn SIadiktuakn PAon sedouévadv Tou MavermoTnuiov TNS
Otpopdnc (OXCGRT), eved vyia Ta 6e50UEVA TTOL APOPOLY TE KATAYPAPES KPOLOUATWY KAl
Bavartwyv aflommoindnke n SladikToakr paon dedouévav Our World in Data. Téhog, ta dedopéva
KIVNTIKOTNTAG avd TTPooPIoUO TTpoépxovTal amod TI¢ Avagopés Kivntikotntag Tng KoivotnTtag tng
Google (Community Mobility Reports).

EmAEXONKav SVO TOTTOI HOVTEAWYV (TOTTOL 1 KAl TOTTOL 2), YIA TOLG OTTOIOLS AVATITLXONKAY LOVTEAQ
FpauuikAc MaAivépodunong, MaAivépounong Aiavuoudtwy YmoothpiEng kal MaAivépounong
xGBoost ye okoTrO TNV TTPOPAEWN TWV KOIVAYV KAl YIA TOLG SVO TOTTOLG EEAPTNUEVY PETARANTAV:
Oénynon kal Badioua. H diapopd Twv SVO HOVTEAWY EYKETAl OTIC €MAEXOeioes ave€apTnTES
HETARANTEG, apoL To Movrého 1 avamTLxXONkKe He xPNoNn KATd TO SLVATOV TMEPICCOTEPGV
ave§apTATOV HETABANTAOV PACEI TV CLVTEAEOTWYV CLOXETIONG TOLG KAl Eival SIAPOPETIKO YIa KAOE
XOPA, EVE TO MOVTENO 2 ATTOTEAE! EVA UOVTEAO KOIVO YIA OAEG TIG XWPES, TO OTTOIO AIOTTOIE TIG i8I
ave€aptnteG  peTaPAnTég. EmmAéov, TmpaypaTtoroindnke opadotoinon  k-pécwv  (k-means
clustering) T@V TTPOG PEAETN KOATWV PE KQITAPIO TNV ALOTNEOTNTA TWV TTIEQIOPICTIKGDV PETpwY Cl
kal Cé KAl OTn CLVEXEID EPAPPOOONKE TO MOVTEAO 1 TOCO YId TIG SnuiovpyNBeiceC ouadeg, oo Kal
YIQ TIC OLVOANIKEG PECEC TIUEC OAV TV XWPWV.

Y1ov Mivaka 6.1 TapouoialovTal Ol OPASES XWPEWV TTOL SnulIoLEYNBNKaAV aTod TNV opadoToinon
kKal otov llivaka 6.2 TTapaTiOevTal O OVOUAOCieG, O CLUPROAICUOI KAl N KWSIKOTIOINON TWV
HETARANTRV. TéEAOG, oToug MMivakeg 6.3 — 6.5, TapovoialovTal Ta REATIOTA PovTéEAQ TOTTOL 1 KAl
TOTTOL 2 TTOL AVATITOXONKAV TOCO YIA KABE XWPEA, OCO KAl YIA TIC OUASES XWPWV KAl YIA CLUVOANKEG
HECEG TIMEC OAWV TGV XWPWYV, KABWS KAl TO AVTIOTOIXO ECO ATTOALTO TTOCOOTIAIO OPAAUA (MAPE)
KAl O OLVTEAECTNG TTPOCSIOPIoUOL (R2) KABEVOC ATTO TA POVTEAQ.



Mivakag 6.1: OuAdeg XWOEGV TTOL TTPOEKLYAV ATTO TNV opadoTToinon We BAcn TN Sidpked I0XLOG pETpwy C1 kal Cé

Oudada 1n - Xopeg ue Heyain SIAPKEIA I0XVOG TEPIOPIOTIKOV HETPWV
AvoTpia Toexia FaAAia lepuavia EANGISQ Quyyapia IpAav Sia
AUT CIZE FRA DEU GRC HUN IRL
ITaNia MNMopTtoyaAia Povpavia YAoPakia lomravia
ITA PRT ROU SVK ESP
Oudada 2n - XpPEeg HE MIKPR SIAPKEIA ICXVOG TTEPIOPIOTIKMV HETPGV
BéAyIo EcBovia divAavsia |AovgepBovpyo| OAAavbia NopPnyia EAReTia
BEL EST FIN LUX NLD NOR CHE
Ouada 3n - X®PES U PETPIA SIAPKEIA ICXVOG TIEPIOPICTIKWV HETPWV
BouAyapia Kpoaria Aavia AeTovia ABouvavia MNoAwvia Youndia
BGR HRV DNK LVA LTU POL SWE

Mivakag 6.2: Ovopacieg Kal TUUPBONCUOI HETARANTAV, KWSIKOI AVEEAPTATWY METARANTV

‘Ovopa peraPAnTig (eAAnVIKA) ‘Ovopa peraPAnTig (ayyAika) TopBoNIoHOG peTaBANTAG K 6ikdg
Oénynon Driving dr -
Badioua Walking wik -
AgKTNG ALOTNEOTNTAG Strigency Index strig 1
Néa KoOLOUATA/EKATOUULPIO TTANBLOUOL New cases/milion cases 2
Néol 8Av aTol/eKaToULEIO TTANBLOLIOL New deaths/milion deaths 3
MoAITikéG EuBoAiacon Vaccination Policy vacc 4
AIQVIKN & Avagoxn Retail & Recreation retail.recreation 5
MNavTtomwAgia & dapuakeia Grocery & Pharmacy grocery.pharmacy 6
MNapka Parks parks 7
ITaBuoi AEAELONG Transit Stations transit_stations 8
Xwpol Epyaciag Workplaces workplaces 9
KaTolkieg Residential residential 10
Mivakag 6.3: EmMokomnon BEATIOTV HOVTEAGYV TOTTOL 1 YIA TIG XWPEEG MENETNG
Movrélo 1
Xéxpa Kwdikoi emAexBeicomv osénynon Basdiopa
AVEEQPTATWOV PETAPANTQV | BEATIOTO povTéNO MAPE R? BéATIOTO HOVTENO | MAPE R?
AvoTpia 2,4,6,7 SVR 11.97% 0.84 xGBoost 15.33% 0.83
BéAyio 2,3,4,6,7,9 SVR 7.19% 0.91 SVR 11.42% 0.74
BouAyapia 2,4,6,7,9 SVR 11.43% 0.89 xGBoost 12.06% 0.91
Kpoaria 1,2,4,7 xGBoost 10.35% 0.96 SVR 13.74% 0.96
Toexia 2,6,7,9 xGBoost 12.39% 0.85 xGBoost 16.11% 0.85
Aavia 1,2,4,6,7 SVR 7.88% 0.85 SVR 7.44% 0.87
EocBovia 1,37 SVR 12.81% 0.87 SVR 16.98% 0.80
divAav sia 1,3.4,6,7,9 SVR 5.75% 0.94 SVR 7.07% 0.90
FaAAia 2,3,4,7,9 SVR 10.15% 0.92 SVR 11.54% 0.90
leppavia 2,4,6,7 SVR 13.51% 0.67 SVR 12.81% 0.72
EANaSa 2,4,6,7 xGBoost 15.78% 0.89 xGBoost 18.94% 0.86
Ovuyyapia 1,2,6,7 SVR 7.18% 0.92 SVR 11.79% 0.88
IpAav Sia 2,3,4,6,7,9 SVR 14.22% 0.87 xGBoost 14.67% 0.77
ITaAia 1,2, 4,6 xGBoost 12.66% 0.89 xGBoost 15.83% 0.85
AeTovia 1,4,7 xGBoost 11.21% 0.88 SVR 16.29% 0.79
AiBouvavia 2,4,7,9 SVR 14.60% 0.88 xGBoost 18.86% 0.80
AoLEeupoLpyo 1,2, 4,6 SVR 9.37% 0.80 SVR 12.37% 0.63
OMAav ia 1,2,4,6,7,9 xGBoost 7.24% 0.91 SVR 8.71% 0.89
Noppnyia 1,3.6,7,9 SVR 10.45% 0.89 SVR 9.71% 0.87
MoAwvia 1,2,4,6,7 SVR 6.77% 0.95 xGBoost 12.41% 0.92
MopToyaAia 1,2.4,7 SVR 10.56% 0.95 xGBoost 15.63% 0.90
Povpavia 2,4,7 SVR 11.34% 0.85 xGBoost 15.49% 0.87
YAopakia 1,2,4,6,9 XxGBoost 11.04% 0.92 xGBoost 12.91% 0.85
lomravia 1,2,4,7 xGBoost 9.72% 0.95 xGBoost 13.51% 0.87
Yoondia 1,2,3,4,6,7,9 xGBoost 7.28% 0.92 xGBoost 7.95% 0.85
ENBeTia 1,2,4,7 SVR 7.91% 0.89 SVR 9.18% 0.75
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Mivakag 6.4: EmMokoTNon BEATIOTWV POVTEAGV TOTTOL 1 YIA TIG OUASEG XWPWV HEAETNG KAl YIA OAEG TIG XOPEG TLVONKA

Movrého 1

Xéopeg Kwédikoi emAexBeicmv Oénynon Badiocpa
AVEEQPTATGV peTaPANTGOV | BEATIOTO povTého | MAPE R2 BéATiIoTO pOVTENO | MAPE R2
‘ONeg 2,4,6,9 SVR 10.67% 0.84 xGBoost 16.33% 0.78
Opadal 2,6,7 SVR 8.72% 0.91 xGBoost 9.82% 0.87
Oudda 2 1,2,4,6,7 SVR 5.83% 0.96 SVR 8.70% 0.84
Oudda 3 1,2,4,6,7 xGBoost 6.77% 0.96 xGBoost 11.35% 0.91

Mivakag 6.5: EMokOTNoN BEATIOTGV PHOVTEAGV TOTTOL 2 YIA TIG XWPEES HENETNG
Movrélo 2

Xépa Kwb&ikoi emAexBeiccov osénynon Badioua
Ave€apm TV petapAnTeov | BEATIOTO povTého | MAPE R2 BéATIOTO povTéNO | MAPE R2
AvoTpia 2,4,6,7 SVR 11.97% 0.84 SVR 12.84% 0.80
BéAyIO 2,4,6,7 SVR 10.32% 0.84 SVR 15.02% 0.54
BouAyapia 2,4,6,7 SVR 12.01% 0.87 xGBoost 13.60% 0.86
Kpoaria 2,4,6,7 xGBoost 14.02% 0.95 xGBoost 18.95% 0.95
Toexia 2,4,6,7 SVR 11.59% 0.85 xGBoost 16.13% 0.82
Aavia 2,4,6,7 SVR 12.91% 0.64 SVR 12.67% 0.66
EoBovia 2,4,6,7 SVR 11.74% 0.88 xGBoost 16.58% 0.75
divAav sia 2,4,6,7 SVR 7.98% 0.90 SVR 8.00% 0.87
TaAAia 2,4,6,7 SVR 9.80% 0.93 SVR 12.38% 0.88
lepuavia 2,4,6,7 SVR 13.51% 0.67 SVR 12.81% 0.72
EMNaSa 2,4,6,7 xGBoost 15.78% 0.89 xGBoost 18.94% 0.86
Ovyyapia 2,4,6,7 SVR 7.22% 0.92 xGBoost 19.31% 0.75
IpAav Sia 2,4,6,7 xGBoost 16.26% 0.80 xGBoost 16.26% 0.66
ITaAia 2,4,6,7 SVR 12.77% 0.90 xGBoost 17.79% 0.85
AeTovia 2,4,6,7 SVR 10.76% 0.87 SVR 23.23% 0.73
AiBovavia 2,4,6,7 SVR 11.89% 0.90 xGBoost 14.77% 0.85
AoLeupobpyo 2,4,6,7 SVR 14.43% 0.72 xGBoost 14.31% 0.71
OMAav ia 2,4,6,7 xGBoost 12.02% 0.75 xGBoost 13.44% 0.73
Noppnyia 2,4,6,7 xGBoost 17.18% 0.68 SVR 15.44% 0.74
MoAwvia 2,4,6,7 SVR 7.66% 0.93 xGBoost 15.33% 0.86
MopToyaAia 2,4,6,7 SVR 11.83% 0.92 SVR 15.48% 0.85
Povpavia 2,4,6,7 SVR 10.22% 0.89 xGBoost 10.77% 0.91
YAoPRakia 2,4,6,7 SVR 11.55% 0.85 SVR 11.27% 0.85
lomravia 2,4,6,7 xGBoost 12.52% 0.91 SVR 15.59% 0.71
Younbia 2,4,6,7 SVR 11.51% 0.74 xGBoost 12.07% 0.63
EAReTia 2,4,6,7 SVR 17.70% 0.55 SVR 20.08% 0.32

6.2. XOVOWN XLUTTEQLACHATWV

BAoel TV AQMMOTEAECUATWY TTOL TTPOEKLWAY KATA TNV £PpAPPOY TNG peBodoAoyiag, SiatuTiaveral
HIa OelpA CLOPTTEQACUATWY, Ta OTToIa SivOLY ATTAVTNCEIG OTA APXIKA EQPWTAPATA TNG TTAPOLOAG

AITAUATIKNG Epyaoiag.

e ITIG TTEQICCOTEPEG TIEPITITWOEIG O APIBUOG vewv BavaTtwv COVID-19 ava eKatouuvplo
TTANBLOUOL, TTAPOLOIALElI PEYTALTEQN CLOXETION WE TIC TACEIC PETAKIVAOEWY Ao OTI O
apIBuog véwy Kpovoudtwy COVID-19 avd ekatoppLpio TTANBLoPOL. To yeyovog auvTo
KATASEIKVLEL OTI N CLHUTEPIPOPA TOL TANOLOUOL amévavrl oTnv Tavénuia (kar ol
ouvvemayopevol Bavarol) ameikovideral Kal TpoBAETETal KAALTEPA ATTO TA XAPAKTNPIOTIKA

TV METAKIVAOEWY TOL TTANBLOUOL Kal OXI ATTO TOV APIOUO TV KOOLOPATWV.
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O1 TACEIG KIVNTIKOTNTAG TOL TTANBLOUOL KATA TNV TTAVSNWIA PTTOPOLY VA TTPORAEPOOLY C€
IKAVOTTOINTIKO RABUO OTIC TTEQICTOTEPES XWPES TNG ELPWTING pe afloTTroincn CTOIXEIWY TTOL
APOPOLY OTOV APIOHO VEWV KPOLOMATWV TNG TTAVONUIAG AvA eKATOUPLPEIO TTANBLCUOL,
OTIC TTONITIKEG EUPONIAOUOD, OTIC TACEIS TWV PETAKIVACEWY ATTO KAl TTOOG TTAVTOTI@AEIq,
PaApHAKEia Kal TTapKa.

Ta povTéda TTPOPRAewNng oToixeiy Odriynong kal Badiopuatog tou BeAyiov, TG divAavsiag,
NG OAAavsiag kal TG rovndiag odnynoayv oe TTOAD KAAG ATTOTEAECUATA. ALTO UTTOEI
EVEEXOUEVWG va £€NyNnBei attd Tov apIBud TV aveEAPTNTWY LETARANTGV TTOL elIohxOnoav
OTA POVTEAD TV XWEWV autwv: 6 (BEL, FIN, NLD) kai 7 (SWE). Emopévag, Tovidetal n
onuacia Tng alomoinong Kara 1o duvaTov MEPICTOTEPWV OTOIXEIV Yia TRV KAALTEPN
pnxavikn ekmaidevon (ML) TV HOVTEAGV.

To MARBOG Kal TO €i60G TV HMETAPANTOV TTOL PTTOPOLY va CLURAANOLY OTN PEATIOTN
TTPORAEWN TNG KIVNTIKOTNTAG KATA TN SIAPKEIQ TNG TTAVSNUIAG, KATA TNV £l0AywYr TOLG OTA
HOVTEAD PNXAVIKNG €KUABNONG, TAPOLOIAJEl PIO OXETIKN ETEPOYEVEId PETAEL TWV
ELPOTTAIKGV XWEWY TTOL UEAETHONKAV.

H pébodoc MNaAivépounong Alavoopdarev Ymootnpi§ng (SVR) amotelei Tn BEATIOTN pEBoSo
mPOPALwng TNG OdAYNONG yia TNV TTAElOWN@Ia TV eEeTAlOPEVV XWEWV. NMapaAAnAa, n
MNahvépounon xGBoost avramokpiveral 1cafia pe tnv MaAivépounon AiIavLuouaTwY
YrmootnpiEng (SVR) via  Tnv TPOPAEWn TOoL Babdiocuartog. To HOVTEAO TPAUUIKNAG
MNaAivépounong (LR) &ev TTapéxel CLVETT) QTTOTEAECUATA TTOORAEWEWY YIA KAUIQ €K TWV
€CAPTNHEVY UETARANTV.

Ta oToIxeia PETAKIVACEWY ATTO KAl TTPOC AlAviKh & Avayoxn, ITaBuoLs AEAevong Kal
Katoikieg, dev afiommoinOnkav oTa PovTEAd Kauiag Xwpeag, SIOTI eupavicav bywnAoLS
OULVTEAEOTEC CLOXETIONG ME TTOANEC €K TGV AVEEQPTATWY PETARANTQYV, KAl ISIQITEQA UE TO
AgiKTn  ALOTNEOTNTAG. TO OCULUTEQACUA ALTO KATASEKVLEN TIC PACIKEG KATNYOPIES
HETAKIVAOEWY TTOL CLOXETICOVTAI AUECA UE TN CLOUHOPPWON TWV TTOAITAV OTA EKACTOTE
KLREPVNTIKA PETPA TTEQIOPICHOL £EATTAWONG TNG VOCOU.

O1 TPOPRAEWEIS KIVNTIKOTNTAG TNG 1S ouadag, SNAAdA TGV XWPEWV TTOL £pAPUOCAY UETPA
KAEICIUATOG  EKTTAISELTIKGV  ISPLUATWY KAl KAT'  OiKOV  TTEPIOPIoUOL, TTapoLoiacav
HEYOALTEPa opAAuaTa (11.71% p.0. MAPE oéryynong, 14.55% p.0. MAPE PBadicuaTtog)
OULYKPITIKA PE TNV AUECKG AIYOTEQO «avaTNEN» 30 opdda (9.93% u.0. MAPE oériynong, u.o.
12.68% MAPE BadiouaTtog). O1 TpoPAEWEIS KIVATIKOTNTAG TV XWPEWV TTOL AVAKAV TNV TTIO
«xahapry 2n opdda, TapovLoiacaAv AKOPA HIKPOTERA CPAAUATA: P.0. MAPE 0éryynong
8.68% kal y.0. MAPE Radicuatog 10.78%. Ta peyaAbTepa o@AAUATA LTTOSEIKVOOLY TNV £V
HEPE XapNAOTEPN SuvaTtoTNTA TWV  AVEEAPTNTWY WETARANTOV va TTPOPRAEWOLY  TIG
e€apTnuéveg. Katd ouvérmeaa ouutepaiveTal 0T WG éva PaBud n Hakpoxeovia 1IoX0LG
TIEPIOPIOTIKMV HETPWV UTTOPEI VA EMIPEPEI AVTIOLTA ATTOTEAECHATA ATTO TA EMSIOKOHEVA,
SNAadn PN CLPPOPEMWON TOL TTANBLOPOL CE ALTA, TTOL WTTOPE va e€€nynBei pe TNV
TIVELPATIKA «EEAVTANCN) TOL TTANBLOPOUV, TTOL TTPOKLTITEl WG ATTOPEOIA TNG ATTOUOVWONG
KAl TOL EYKAEIOUOU.



6.3. TpoTtaoceic yia AfloTToinon TV ATTOTEAECUATWOV

e AgIoTToiNON TV HOVTEAWY UNXAVIKAG EKUAONONG YIa TNV MPOPRAELYN KIVNTIKOTATAG 0SNYV
Kal medodv 1000 KATd TNV €EENIEN TNG Travénuiag COVID-19, 600 KAl O PEANOVTIKEC
KOIVWVIKES KAl LYEIOVOUIKEG KQIOEIG, Ye oKOTTO TN PeEATIOTOTIOINON TRV HEBOSWV TPOANYNGS
KAl AVTIMETOTTIONG.

e AfoTroinon TWV UOVTEAV ATTO OPYAVICUOUS CULYKOIVAVIOV WG €QYAAE0 TTPORAEWNS
KIVNTIKOTNTAG, HPE OTOXO Tn PBeATIOTOTMOINON TNG OPYAVGONG KAl TOL OXESIAOHOL
OULYKOIV@VIAKGV DITOSOUGV TTOL VA AVTATIOKPIVOVTAI Ot OAEG TIC £§WYEVEIG TLVONKES TTOL
EVOEXOUEVIC TTOOKOWOULV.

e AIOTTOINON TGV HOVTEAGDY ATTO TOLG APHOSIOLS POPEIC YIa TNV agloAéynon Tov Baduod
TAPNONG TWV TEPIOPIOTIKAV HETP®V, OTIWG ALTOC TTPOoodIopileTal amd TNV eEENIEN TNG
KIVNTIKOTNTAG TTOL TTPOPRAETTOLY TA OVTEAD KABE XWPAG.

e Avanruén epappoyng oe é§umva Kivnta tnAépwva n omoida, pe Sdedoptva elcddouv Ta
epappolopeva pitpa TEOANYNGS 1 TOLC OTTOIOLOSATIOTE TTEPIOPIOUOVS (TT.X. KAEIOTOI
Spouol AOYw Epywv), Ba gival oe BEon va TTPOPRAETTEI TA TTOCOOTA KIVNTIKOTNTAG, WOTE VA
ATTOKTATAI EIKOVA TNG KivNoNng 0dNYwY Kal TTe{V KAl VA ATTOPELYETAI O TLUVWOTICUOG KAl Ol
KaBLoTEPNOEIG.

6.4. TpoTaoelg yia Mepairepw Epevva

‘O g SIaTmoTMONKE KATA TN RIPANIOYOAPIKN AvACKOTINGN, N TTPWTOPAVHG LYEIOVOUIKA KQIoN TTOL
mookdAeoe o COVID-19 éxel mTupodoTRoE A Cepd €PELVAV TIAYKOOUIWG, Ot SIApopa
EMOTNUOVIKG TTedia. ITa 1Tedia onNUAVTIKAG EMPEEONG TNG TTAVONUIAG CLYKATAAEYETAI KAl ALTO TNG
KIVNTIKOTNTAG, APOL Ol PETAKIVACEIG KAl Ol YETAPOPES €MAyNoaAV 000 TTOTE AAAOTE, SivovTag
EVALOUA O¢ HEAETNTEG ava TOV KOOUO VA €OELVACOLY TIC AAAAYEC aAuLTEG. Map' OAa avtd,
EVTOTTIOTNKAY ETTUEQOLGS {NTAKIATA Ta oTToIa £xpNnlayv TTERAITER SlEPELVNONG, TO PATIKOTEPO K TGV
OTTOIWV ATTOTEAETE N EANEIYPN AVAADOEWY KAl CLYKPICEWY §€S0UEVV O IKAVOTIOINTIKO XWPEIKO KAl
XPOVIKO TTAQICIO.

To BIPANIOYPAPIKO ALTO Kevo emedie va KAAOWE N TTAPOLOA PEAETN ASIOTTOIVTAG HMEBOSOLC
MNXAVIKAG eKUAONONG KAl ATTOOKOTIOVTAG VA amoTeAéoel PAon via akOua TTEPIOCOTEQES
OLYKPITIKEG avaALOEIG. MNaPaAKATwW, TTAPOLOIAJOVTAI TPOTACEIC TTEPAITEPG £PELVAG Ol OTTOIEG Ba
UTTOPOLOAV e TN CEPd TOLG VA CLURAANOLY OTN PEYAADTEPN EUPGBLYVON KAl TTANPECTEPN
KATavoNon, KAl CLVETTAGS OTNY AVTIUETATTION TWV TTPOKOTITOVTWY {NTNUATWYV.

e AIgOPLVON TOL XPOVIKOL TAQICIOL UEAETNG, WOTE VA EEETAOCTOLY OAEG EVEEXOUEVWG Ol
PACEIC TNG TTavéNuiag.

e AIOPLVON TOL YEWYPAPIKOL TAAICIOL UEAETNG, TT.X. O€ TTAVELPWTTIAIKO 1 O& TTAYKOOUIO
€TTTTESO.



ALIOTTOINCN TEPICCOTEPWV SeS0HEVV G aveEapTnTeg WETAPANTEG Kal Sigpebvnon TOL
BaBUOL KATA TOV OTIOIO ATTOTEAECAV TTAPAYOVTEC ETPOONG TNG KIVNTIKOTNTAG KATA TNV
Tavénuia.

AvAlvon TAapayovriwv EMPPONG EMMEPOLS TOMWV KIVATIKOTNTAG, OPI(OVTAC TIC WG
€€APTNUEVEG UETAPANTES, OTIC VIO TIAPASEYUa  KIvNTIKOTNTA yia [aviomwAega &
dappakeia, yia Alavikry & Avayoxn, Yid MNMApKa K.ATT.

EkTevhc Siepedvnon TV TTAPAYOVTWY EMPPEONS TNG KIVATIKOTNTAG ME Méoca Madikng
MeTagopdag Kal TOL AVTIKTLTTOL TV METAROAWY OTO O8IKO SIKTLO.

AfloTToinoN TV SEKTWV TOL YEWYPAPIKOL £DPOLS TWV TIEQIOPIOTIKWY UETPWY ATTO TO
NavemoTtAuio TN O&PoOESENG, avaAuon TNG KIVNTIKOTNTAC ava TIEQIPEREI KAl TTOAN KAl
avanTou§n HOVTEAGYV TTPORBAEYNG YIA HIKPOTEPES YEWYPAPIKES HOVASEGS.
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