APOPO 2TO ZHMANTIKO MEPIOAIKO NATURE ZXETIKA ME THN NMANAHMIA COVID-19
KAl ME TH ZYMMETOXH EAAHNQN EMIZTHMONQN

Anpootevetal onpepa oto meplodikd Nature epyacia mou vAomow)Bnke otnv EAAGSa
ota mAaiola tNg amokplong évavtl tng mavénuiag COVID-19, oe ouvepyaoio ME
ETILOTNUOVLIKEG OUASEC and maveniothpLla Twv Hv. MoAttewwyv HMA. H epyacia €xelL TitAo:
«Ilmproving COVID-19 border control with reinforcement learning» kat adpopd avaiuon
HEBOSOU eAéyxou TALOLWTWY OTO oUVOPO PE XPNON TEXVIKWV TEXVNTAC VONUOOUVNG
OTIWG N EVIOXUTLKA pabnon (reinforcement learning).

To apBpo ocuvodeletal and apBpo tng opadag cuvrtaéng tou meplodikol Nature pe
Titho «Greece used Al to curb COVID: what other nations can learn» &taBéotpo otov
Siktuako Ttomo: «https://www.nature.com/articles/d41586-021-02554-y» kot oo
apBpo pe ta VEa Tou meplodikou pe TitAo: «A machine-learning algorithm to target
COVID testing of travellers» mou cuvetdxdn amnd tov ko Ziad Obermeyer kabBnynti otnv
YxoAn Anpooiog Yyeiag oto Mavenmiotruto Berkeley tng KaAidpopviag. Itnv avadopd yla
v epyacia meplhapBavetal to €€NC XOAPAKTINPLOTIKO amoomaopa: «...will be
remembered as one of the best examples of using data in the fight against COVID-19.
...It highlights the best parts of both academic research and the civil service, and shows
the great promise of artificial intelligence for making good decisions — which in many
settings can be the difference between life and death...» 6nAadn nmw¢ TNV Mapovoa
gpyaoia «..0a tnv Bupdpaote w¢ €va amd Ta KaAUutepa mapadsiypotoa XpHong
6ebouévwy otov aywva Katd tou COVID-19. ...Emonuaivel Tic KAAUTEPES MAEUPEG TOCO
™MC akadnUAikNC €peuvag 000 Kal TNG SNUOCLOG UTINPECLOG Kol Selyvel T HEYAAN
UTTOOXECN OXETLKA LE XPHON TNG TEXVNTAG VONHooUvNG yla T ANYPn cwotwv amodacswyv
- TIOU O€ TTOAAEG TIEPUTTWOELG UMopEl va eival n Stadopd petaty {wnc kot Bavatou...»

To mepLodikd Nature mpoéPn otnv akdlouBn avakoivwon: «press release» (under
embargo until 600 pm Athens time 22 Sept 2021)

Nature Press Release

Improving COVID-19 border control with reinforcement learning

BeATiwon Tou gA£yXou TwWV CuvOpWV  yId TNV _AVTIUETWITION TNC £EATTAWONC TOU KOPWVOoiou
COVID-19 pe xprion TEXVIKWY TEXVNTAC vonuoaouvng.

Eva, a reinforcement learning system that led to efficient and targeted SARS-CoV-2 testing of
travellers arriving in Greece in the summer of 2020, is described in Nature. Eva is reported to
identify nearly twice as many asymptomatic, infected individuals than would be expected for
random testing or entry restrictions based on population-level epidemiological measures. The
system also provided early warnings for high-risk regions, guiding government border control
policies to reduce the spread of SARS-CoV-2.

1o Meplobikd Nature Snuooteletal to EVA, éva cloTthpa eVICXUPEVNC pABnong mou
edbapuooTnKe yla mpwtn ¢opa yLot CTOXEUPEVOUC EPYAOTNPLOKOUC EAEYXOUC Yot SARS-COV-2 oe
taflblwteg mou emokédOnkav tnv EAMGda to kahokaipt tou 2020. To clotnua EVA evtomios



oxe60OV SUMAACLO OICUUTITWHOTLKA, LOAUCHEVA ATtopa amo O,TL Ba avapevotav pHEow Tuxoiwv
EAEYXWV 1 TEPLOPLOPWV ELCOOOU Bacel erdnULOAOYLKWVY KpLtnpiwv o eninedo mAnBucopou. To
oluoTNUa TOpPEixe emiong £ykalpn Tposldomnoinon yla Tmeploxeg uPnAol  Kwduvou,
KaBodnywvTtag TIG KUBEPVNTIKEC TIOATIKEG EAEYXOU TWV CUVOPWV YLa TN HElwon ¢ e€amiwong
tou SARS-CoV-2.

Since the first wave of the pandemic, many countries have restricted non-essential travel to
reduce the spread of SARS-CoV-2. A range of ad hoc border controls have been adopted, such
as only accepting travellers who tested negative for infection, enforcing quarantine periods or
blocking travel from some countries. Many nations based these measures on population-level
epidemiological metrics such as case or death rates; however, such metrics may be imperfect
owing to underreporting, reporting biases and reporting delays.

JUYKEKPLPEVA, OO TO TPWTO KUMA TNG Tavdnpiag, MOAAEG XWPEG eixav meploploel TIC Un
anmapaitnTteg HETAKWVAOELG WE OTOXO TN Melwon tng e€dmlwong tou SARS-CoV-2. Exovtag
ULOBETAOEL Lo OELPA Ol TIPOYPUUATIOMEVOUC ELGLKOUG CUVOPLAKOUG EAEYXOUG, OTIWG UOVO N
armodox TafldlwTwv HE apvnTKO Slayvwotiko €Aeyxo/teot, n emBoAr Kapoavtivag f o
OTTOKAELOUOG TAELOLWY OO OpLOUEVEG XWPEC. MOAAA KpATn BacloTnKav O AUTA T PETPO HE
Baon emdnuLoloyikd dedopéva o eninedo mMANBUGUOU, OWG 0 APLOOG TWV KPOUCHATWY N Ta
nocootd Bavdatwv. Qotoco, Tétola Oedopéva  evOEXETAL va Unv eival éykupa AOyw TNG
TMANUPEAOUG SNAwoNG Kpououdtwy, odalpdtwy Kataypadng (reporting biases) kot Twv
KaBuoteproswyv Twv SNAWCEWV.

Greece took a different approach to control the influx of infected travellers in summer 2020,
implementing a reinforcement learning algorithm that predicts which travellers should be tested
for infection. The system, nicknamed Eva, uses demographic data (country, region, age and
gender) collected from travellers along with results from exploratory testing and previously tested
travellers to estimate COVID-19 prevalence within certain demographics (or types of traveller),
Kimon Drakopoulos and colleagues explain. Using these estimates, Eva identifies a subset of
travellers for PCR testing based on their traveller type; that is, if certain demographics are found
to have an increased prevalence of SARS-CoV-2, travellers that fit this profile will be tested. To
prevent ‘blind spots’, the system also allocates some tests to traveller types for whom data are
limited, a crucial feedback step that improves how the algorithm continues to learn.

H EAAGSa uloBétnoe pla SladopeTiky TPOOEYYLON YLa TOV EAEYXO TNG ELOPONCG HOAUCHEVWV
Tofldlwtwy TO Kalokaipt tou 2020, sdapudloviag yla mpwtn ¢opd Evav alyoplbuo
EVIOYXUHEVNG HABnong mou poPAEmel molol Tagidlwteg Ba mpémet va urtofAnBouv oe éleyyo. O
K. ApakomouAog (mpwtog cuyypadéag, EMANVIKAG kataywyng kabnyntrg tou Mavemniotnpiou Tng
NotLag KaAlpopviag) kol oL cUVEPYATEG TOU 0 auTh th dnuoocicuon avadépouv OTL To cuoThua
UE To TapwvupLo EVA, xpnotpomnolel Snuoypadikd dedopéva (xwpa, meploxn, nAwkia kat ¢puAo)
TIou cUAAEyovTal amo TafldLwteg poll pe amoteAéopata and SlepeuvnTLKOUC EAEYXOUC KOl Ao
T(PONYOUEVOUG £pyaoTnpLaKkoUC eAEyXOUG TAELSLWTWY yla va eKTLUNBoUV 0 EMLMOAACHUOG TOU
COVID-19 ot oplopéveg katnyopieg TaéldLwtwy (tomoc Stapovng, nALkia KAT). XpnoLUomoLwvTag
oUTA Ta otolyela, To cuotnua EVA mpocdilopilel pla urmoopdada tafldiwtwy yla £éheyxo PCR pe
Bdaon ta XapaKTNPLOTIKA Tou Tafldlwtn. AnAadn, edv Slamotwblel 6TL oplopéva Snuoypadikd
otolyeia oxetilovral pe avénpévn mbavotnta yla va eival Bstikol o SARS-CoV-2, oL TaéLldLwTeg
HE TapOpoLa XOPOKTNPLOTIKA Ba urtoPAnBoUv oe SloyvwoTikd £Aeyyxo. MNa tnv mpoAndn Twv
«TupAwV onuelwv» mou Sev avixvelovtal amod To cUOTNUA, To cuotnua TiPpoBAEmeL emiong
E0TIOOUEVOUC €AéyXOuG Ot TUTIOUC TOSSLWTWY Yyl Toug omoioug ta 6edopéva  eival



TiEPLOPLOUEVA. AUTO ival éva kpiolpo BRpa «avatpododotnong» mou PEATLWVEL TOV TPOTIO UE
Tov omoio o aAyoplBuog cuveyilel va "ekmaitdevetal”.

This reinforcement learning approach was found to identify 1.85 times as many asymptomatic,
infected travellers than expected for randomly allocated tests; completely random surveillance
would have identified around 54% of the cases that Eva caught. Eva identified 1.25-1.45 more
asymptomatic, infected travellers than expected for testing policies based on epidemiological
metrics. Eva’s estimates of COVID-19 prevalence were also used to provide early warnings for
high-risk regions, which the Greek government used to adjust travel protocols by grey-listing
these nations (requiring travellers to have negative PCR test results before entry). The authors
estimate that Eva prevented an additional 6.7% of infected travellers from entering the country
through its early grey-listing decisions in the peak season. The results suggest that country-wide
bans of incoming travellers based on population-level epidemiological metrics may not be the
most efficient approach to opening up safe travel, the authors conclude.

El81kOTEPQ, TO OUOTNUO EVIOXUMEVNG MaABnong EVA, evtomilet 1,85 ¢opég meploodTEPOUG
OOUUMTWHOTLKOUC, LOAUCHEVOUC TAELSLWTEG Ao O, TL AVOUEVOTOV OO TuXaia KOTAVEUNUEVA
teot. H evtedwg tuxaia mapakoAolBnon Ba eixe evtonioel mepimou to 54% TWV MEPUTTWOEWV
TIOU €eVvIOMmoe To ouotnua EVA. To ovotnua EVA evtomwoes 1,25-1,45 meplocotepo
OCUUMTWUOTIKOUG, HOAUCMEVOUG TafSLWTEG amo O, TL QVOUEVOTAV OO  TOALTIKEC
gpyootnplakwy eAéyxwv mou PBaocilovtal oe emONULOAOYIKEG UETPROELG. Ol EKTLUNOELS TOU
cuotnuarog EVA yia tov emunmoAacpd tou COVID-19 xpnotponol)nkav eniong yla tTnv mapoxn
£YKALPWY TIPOELSOMOLNCEWV yLla TEPLOXEG LPNAOU KvdUvou, TIG omoleg n eAANVIKN KuPBépvnon
Xpnoluomnoinoe yla va mpooapuoosl Ta pwTtokoAa TtafldLwv nmpoobEétovtag otn ykpila Alota
OUTEG TLG XWPEC KOL ATOLTWVTAG OO TOUG TAELSLWTEG va £XOUV OPVNTIKA QTMOTEAECUATA TEOT
PCR mpwv ano tnv eicodo otn xwpa. OL cuyypadeig ektipolV OtTL To clotnua EVA anétpee éva
MPOCOETO MOCOOTO 6,7% TWV MOAUCHEVWY TAfLSLWTWV va l0EABoUV 0Tn XWPa HECW TWV
£yKalpwy anodpAacewv va cupmneptAndBouv xwpeg otn YKkpL Alota Katd thv mepiodo atyung. Ot
ouyypadel¢ KataAfyouv OTL Ta  QMOTEAECUOTA  UTIOSNAWVOUV OTL oL  ammayopeVOoELS
EL0EPXOUEVWV TAELSLWTWY 0€ OAOKANPN TN XWPA BACEL ETULSNULOAOYIKWY LETPHOEWV O€ EMiNeSO
MANBUOUOU WUTopel va PNV €lval n 7O QMOTEAECUOTLKY) TPOCEYYLON yla TNV emavevapén
aodpalwv tafldlwy Kat tpoteivouy To clotnua EVA wg eVAANOKTLKO.

Itnv gpyacia cuppeteixav and tnv latpkr IxoAr tou Mavemniotnuiov Oecoaliog Kat
arno tnv latpikr xoAn tou EKMA ot €€n1¢ kaBnynteg:

University of Southern California

e Kimon Drakopoulos, Assistant professor the Data Sciences and Operations
department at USC Marshall School of Business (1°¢ cuyypadéag kalt
corresponding author ¢ epyaciag), emwkowwvia: +1 213-821-9882,
NAEKTPOVLKO Taxubpopeio: drakopou@marshall.usc.edu
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xhatzi@med.uth.gr
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Erudnuiodoyiag kat latplkig otatlotikng, latpikny 2xoAn, , EOBvikd kot
Kamodiotplako Mavemniotiuo ABnvwy, EANada.

e TnA. Emwowwviag: tnA. 210-7462100, nAektpovikOd Taxudpopeio:
gmagi@med.uoa.gr

Anuntplog  Mapaokeung, AvamAnpwtng Kabnyntic Emdnuoloyiog —
MpoAnmrtikng latpikng, Epyaoctipo Yylewng Emdnuoloyiag kat latplkng
Itatiotikng, latpkn ZxoAn, EBviko kat Kamodiotplakd Mavemiotipo ABnvwy,
EANGSa.
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