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+AXWhRUV cRQWUibXWed eTXaOO\ WR Whe ZRUN
*CRUUeVSRQdiQg aXWhRU

DeaU EdiWRUV,

We aUe haSS\ WR UeVSRQd WR BeQdaYid eW aO. RQ Whe PaWWeU Rf WheiU SaSeU [1] (Whe aXWhRUV,
heQcefRUWh). GiYeQ Whe VXbjecW PaWWeU iPSacWV RQ OiYeV acURVV Whe gORbe, Ze aUe SOeaVed WR
haYe Whe RSSRUWXQiW\ WR cRQWiQXe WhiV ZRUWhZhiOe diVcXVViRQ. WhiOe Whe aXWhRUV haYe ZUiWWeQ a
UeVSRQVe [2] WR RXU iQiWiaO cRQceUQV [3,4,5], Ze feeO WhaW iW faOOV VhRUW iQ a QXPbeU Rf Ne\ Za\V,
aQd WhXV Whe SaSeU VWiOO dReV QRW SURSRVe a XVefXO aVVeVVPeQW Rf Whe efficac\ Rf
NRQ-PhaUPaceXWicaO IQWeUYeQWiRQV (NPIV) agaiQVW COVID-19.

1. SaPSOe Si]e aQd AVVeVVPeQW CUiWeUia
We aUe cRQfXVed b\ Whe aXWhRUV¶ UeVSRQVe WR RXU TXeVWiRQV UegaUdiQg VaPSOe Vi]e aQd Whe
iQcOXViRQ/e[cOXViRQ cUiWeUia Whe\ XVed. FiUVW, RQ VaPSOe Vi]e, ZhiOe Whe aXWhRUV haYe iQdeed
cRPbiQed UegiRQaO eVWiPaWeV, eYeQ ZiWhiQ Whe SaSeU iWVeOf Whe\ agUee WhaW WheUe aUe 16
SUiPaU\ cRPSaUiVRQV beWZeeQ Whe WRWaO VaPSOe Rf 10 cRXQWUieV. The SUiPaU\ aQaO\ViV,
WheUefRUe, iV iQdeed OiPiWed WR Whe YeU\ VPaOO VaPSOe Vi]e Rf 10 (RU SeUhaSV 16) Zhich
UePaiQV a chRice WhaW VigQificaQWO\ OiPiWV Whe aQaO\ViV iQ iPSRUWaQW Za\V. AQ aQaORg\ WR Whe
aUgXPeQW Rf Whe aXWhRUV, iQ Whe fieOd Rf cOiQicaO WUiaOV, ZRXOd be WR aUgXe WhaW a VWXd\ ZiWh 100
SaWieQWV dReV QRW haYe a VaPSOe Vi]e Rf 100 SaWieQWV ViQce Whe dUXgV haV beeQ iQ Whe
PiOOiRQV Rf ceOOV Rf each SaWieQW, bXW WhaW Whe UeVXOWV aUe SUeVeQWed aggUegaWed b\ SaWieQW iQ
Whe eQd. AV aOVR QRWed b\ Whe JRhQ HRSNiQV iQVWiWXWe¶V UeYieZ Rf Whe SaSeU [6], ZhiOe
VXb-QaWiRQaO daWa aQaO\ViV iV RQe Rf Whe VWUeQgWhV Rf Whe iQiWiaO PaQXVcUiSW, Whe facW WhaW Whe
aXWhRUV RQO\ iQcOXded 10 Rf Whe PaQ\ cRXQWUieV ZiWh VXb-QaWiRQaO daWa aYaiOabOe iV RQe Rf Whe
Ne\ OiPiWaWiRQV Rf Whe VWXd\.
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CRQceUQiQg Whe e[cOXViRQ cUiWeUia XVed, Whe aXWhRUV VeeP WR SRiQW RXW iQ WheiU RZQ UeVSRQVe
WR a cRQWUadicWiRQ. IQ WheiU iQiWiaO PaQXVcUiSW [1] Whe aXWhRUV e[SOaiQed WhaW Whe\ RQO\ iQcOXded
cRXQWUieV ZiWh VXb-QaWiRQaO daWa aYaiOabOe. IQ WheiU UeVSRQVe [2], Whe aXWhRUV QRWe WhaW Whe\
e[cOXded cRXQWUieV ZiWh UeVWUicWiYe PeaVXUeV bXW feZ caVeV. ThiV fiUVW highOighWV Whe facW WhaW
Whe e[cOXViRQ cUiWeUia ZaV QRW SUeVeQWed iQ Whe RUigiQaO PaQXVcUiSW [1]. TheQ, Whe aXWhRUV
aUgXe WhaW WhiV e[cOXViRQ iV jXVWified becaXVe WheUe iV ³QR eYideQce be\RQd Whe aQecdRWaO´
WhaW UeVWUicWiYe NPIV caQ cRQWURO caVeV, Zhich PaNeV YeU\ OiWWOe VeQVe cRQVideUiQg WhaW WhiV iV
SUeciVeO\ Whe TXeVWiRQ Whe SaSeU iV SUeVXPabO\ aWWePSWiQg WR aQVZeU. E[cOXdiQg WheVe
cRXQWUieV VeePV WR be a cOeaU e[aPSOe Rf cRQfRXQdiQg b\ iQdicaWiRQ [7]. If PUNPIV aUe
iQdeed aVVRciaWed ZiWh feZeU caVeV, bXW cRXQWUieV ZiWh YeU\ ORZ QXPbeUV Rf caVeV aUe
e[cOXded, b\ defiQiWiRQ Whe aQaO\ViV ZiOO faiO WR fiQd aQ effecW Rf PUNPIV ZheUe RQe e[iVWV.
FiQaOO\, RQ Whe PaWWeU Rf VaPSOe Vi]e aQd e[cOXViRQ cUiWeUia, Whe aXWhRUV haYe QRW RQO\
e[cOXded cRXQWUieV ZiWh feZ caVeV. IW iV faiUO\ WUiYiaO WR iQcOXde RWheU cRXQWUieV ZiWh PaQ\
caVeV - VXch aV BUa]iO - hRZeYeU VXch cRXQWUieV VeeP WR aOVR haYe beeQ e[cOXded. AOO Rf
WheVe SRiQWV cRQVideUed, iW ZRXOd VeeP WhaW RXU iQiWiaO cUiWiciVP Rf Whe VaPSOe Vi]e aQd
iQcOXViRQ cUiWeUia VWiOO UePaiQ YaOid deVSiWe Whe aXWhRUV¶ UeVSRQVe.

2. CRXQWU\ COaVVificaWiRQ
The aXWhRUV UeVSRQd WR Whe cUiWiciVP WhaW WheiU deciViRQV ZeUe aUbiWUaU\ b\ ViPSO\
diVagUeeiQg. YeW, Whe aXWhRUV haYe QRW SURYided, iQ WheVe WZR PaQXVcUiSWV, aQ\ UaWiRQaOe fRU
Whe caWegRUi]aWiRQ WhaW Whe\ haYe dRQe QRU haYe Whe\ giYeQ aQ\ cRdiQg VchePe WR cOaVVif\
cRXQWUieV VhRXOd aQ\RQe ZiVh WR e[WeQd WheiU aQaO\ViV iQ fXWXUe ZRUN. ThiV iV, iW VeePV, aQ
adPiVViRQ WhaW Whe cOaVVificaWiRQ iV aUbiWUaU\, RU VXbjecWiYe. If WheVe deciViRQV ZeUe QRW
aUbiWUaU\, iW ZRXOd be XVefXO fRU Whe aXWhRUV WR SXbOiVh a fXOVRPe accRXQWiQg Rf Whe diffeUeQce
beWZeeQ a PRUe aQd OeVV UeVWUicWiYe NPI cRXQWU\, ZiWh SaUWicXOaU aWWeQWiRQ giYeQ WR hRZ
VXb-QaWiRQaO XQiWV caQ be YaVWO\ diffeUeQW.

IQdeed, WhiV accRXQWiQg VeePV e[WUePeO\ iPSRUWaQW PRUe bURadO\ fRU Whe SaSeU aQd Whe
aUgXPeQW fURP Whe aXWhRUV. WhiOe Whe\ aVVeUW WhaW WheiU diVWiQcWiRQ ³chaUacWeUi]eV Whe
cRXQWUieV ZeOO´, WheUe iV, iW VeePV, QR facWXaO baViV WR WhiV cOaiP. WiWhRXW a UigRURXV
e[aPiQaWiRQ Rf ZhaW PaNeV a NPI ³PRUe´ RU ³OeVV´ UeVWUicWiYe, aQd Zh\ each cRXQWU\ ZaV
caWegRUi]ed aV VXch, Whe aQaO\ViV ViPSO\ UeSUeVeQWV Whe RSiQiRQV Rf Whe aXWhRUV aQd haV QR
XQdeUO\iQg VcieQWific UaWiRQaOe. The aXWhRUV Pa\ cRQVideU WheVe cRXQWUieV PRUe RU OeVV
UeVWUicWiYe, bXW XQOeVV Whe\ e[SOaiQ Zh\ aQd hRZ WheVe cOaVVificaWiRQV caPe abRXW, iW iV haUd
WR gaUQeU PeaQiQg fURP Whe aQaO\ViV. B\ PaQ\ PeaVXUeV SRXWh KRUea iV iQ facW a ³PRUe´
UeVWUicWiYe cRXQWU\. AV e[SOaiQed iQ RQe Rf Whe OeWWeUV [3], iW had RQe Rf Whe ORQgeVW VchRRO
cORVXUeV iQ Whe ZRUOd, aQd VchRRO cORVXUeV iV cRQVideUed aV RQe Rf Whe VWUicWeVW NPI aV Whe
UeceQW heaWed debaWe RYeU WhiV PeaVXUe haV VhRZQ (e.g., Vee [8,9]). ThiV idea iV eYeQ
UeiQfRUced b\ ORRNiQg aW Whe VWUiQgeQc\ iQde[ [10] fRU aOO VSecified cRXQWUieV aV caOcXOaWed b\
OXUWRUOdIQDaWa [11], Ze caQ Vee WhaW SRXWh KRUea iV RQe Rf Whe cRXQWUieV WhaW iPSOePeQWed
PXch VWUicWeU NPIV dXUiQg Whe WiPe SeUiRd e[aPiQed (Vee FigXUe 1). AQ eYeQ PRUe
cRPSeOOiQg iPage iV YiVibOe ZheQ ORRNiQg aW Whe CRQWaiQPeQW aQd HeaOWh IQde[ [10] (Vee
FigXUe 2) fRU Zhich SRXWh KRUea iV QRZ Whe VecRQd PRVW UeVWUicWiYe cRXQWU\ RQO\ behiQd IWaO\.
MXch OiNe aQ\ iQde[, WheVe WZR haYe iQheUeQW OiPiWaWiRQV, bXW Whe\ SURYide aQ RbjecWiYe
caWegRUi]aWiRQ Rf cRXQWUieV baVed RQ hRZ UeVWUicWiYe WheiU PeaVXUeV haYe beeQ. WheQ
aSSOied WR Whe cRXQWUieV VeOecWed b\ Whe aXWhRUV, WheVe WZR iQde[eV VhRZ, iQ addiWiRQ WR RXU
iQiWiaO aUgXPeQWV WhaW SRXWh KRUea had PeaVXUeV WhaW ZRXOd be cRQVideUed iQ PRVW cRXQWUieV
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aV UeVWUicWiYe, WhaW Whe cOaVVificaWiRQ dRQe b\ Whe aXWhRUV dReV QRW hROd iQ PaQ\ UegaUdV.
SiQce Whe aXWhRUV haYe QRW \eW SURYided iQ WheiU iQiWiaO aUWicOe QRU iQ WheiU UeVSRQVe WheiU
cRdiQg VchePe fRU cRXQWU\ cOaVVificaWiRQ, RXU aUgXPeQW WhaW iW iV aUbiWUaU\ RU VXbjecWiYe WhXV
VWaQdV. The aXWhRUV Pa\, Rf cRXUVe, diVagUee ZiWh WhiV caWegRUi]aWiRQ Rf SRXWh KRUea aV a
PUNPI, bXW if VR, Whe\ VhRXOd SURYide aQ RbjecWiYe UeaVRQ UaWheU WhaQ ViPSO\ diVPiVViQg Whe
cUiWiciVP.

FigXUe 1: SWUiQgeQc\ IQde[ [11] Rf aOO cRXQWUieV iQcOXded b\ Whe aXWhRUV XQWiO Whe Pa[iPXP
cXW-Rff daWe aV VSecific iQ Whe VXSSOePeQWaU\ PaWeUiaOV Rf Whe RUigiQaO PaQXVcUiSW [1]. EQgOaQd
iV QRW iQcOXded aV OXUWRUOdIQDaWa RQO\ SURYided SWUiQgeQc\ IQde[ daWa fRU UQiWed KiQgdRP.
IPage VRXUce:OXUWRUOdIQDaWa [11].

FigXUe 2: CRQWaiQPeQW aQd HeaOWh IQde[ [12] Rf aOO cRXQWUieV iQcOXded b\ Whe aXWhRUV XQWiO Whe
Pa[iPXP cXW-Rff daWe aV VSecific iQ Whe VXSSOePeQWaU\ PaWeUiaOV Rf Whe RUigiQaO PaQXVcUiSW
[1]. EQgOaQd iV QRW iQcOXded aV OXUWRUOdIQDaWa RQO\ SURYided CRQWaiQPeQW aQd HeaOWh IQde[
daWa fRU Whe UQiWed KiQgdRP. IPage VRXUce: OXUWRUOdIQDaWa [12].
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3. IVVXeV iQ Whe ³SROic\´ YaUiabOe
TheUe aUe WZR SRiQWV WhaW Ze ZRXOd OiNe WR UebXW aQd TXeVWiRQ cRQceUQiQg Whe PRdeOiQg XVed.
FiUVW, iQ SecWiRQ 4 Rf WheiU UeSO\, Whe aXWhRUV VROYe Whe SURbOeP Rf Whe defiQiWiRQ Rf ³PROic\´
YaUiabOe aV dichRWRPRXV. SXUSUiViQgO\, WheQ Whe\ ZUiWe WhaW Whe\ ³LPSOePeQW SaQeO UeJUeVVLRQ
PRdeO ZKeUe cReffLcLeQW RQ PROLc\^ScLW` YaULabOeV LdeQWLf\ ³bUeaNV´ [Whe TXRWeV aUe b\ aXWhRUV]
LQ caVe JURZWK SaWWeUQV LQ eacK VXb-QaWLRQaO XQLW fROORZLQJ WKe LPSOePeQWaWLRQ Rf eacK NPI
LdeQWLfLed b\ VSecLfLc PROLc\^ScLW` YaULabOeV UaWKeU WKaQ a dLffeUeQce-LQ-dLffeUeQce aV VXJJeVWed
b\ ZaQeWWL CKLQL´ [4]. The VR caOOed ³bUeaNV´ (defiQed aV ³VWUXcWXUaO bUeaNV´ iQ ecRQRPeWUic
OiWeUaWXUe WR diVWiQgXiVh a bUeaN WhaW SURdXceV SeUdXUiQg effecWV iQ Whe SaWh Rf Whe WiPe VeUieV
XQdeU iQYeVWigaWiRQ fURP RWheU RQeV WhaW caQ be e[SOaiQed b\ c\cOicaO RVciOOaWiRQV RU SXUe
QRiVe) caQQRW be ideQWified b\ Whe cRefficieQW Rf PROic\^SciW`. ThiV iV a diVcUeWe-chRice PRdeO fRU
SaQeO daWa, QRW a PRdeO fRU VWUXcWXUaO bUeaNV. SWUXcWXUaO bUeaNV UeTXiUe cRPSOeWeO\ diffeUeQW
PRdeOV aQd VWaWiVWicaO WUeaWPeQW OiNe VSOiQe aQd eYeQWXaOO\ haYe WR be WeVWed SURSeUO\. IQ aQ\
caVe, iW caQQRW be addUeVVed b\ iPSXWiQg, Vic eW ViPSOiciWeU, WhiV PeaQiQg WR a cRefficieQW.
SecRQd, Whe aXWhRUV e[SOaiQ iQ WheiU UeVSRQVe RQ Whe iVVXeV Rf WiPiQg aQd OagV, ideQWified iQ
aOO WhUee OeWWeUV [3,4,5] WhaW Whe\ dR QRW PaNe a diffeUeQce. The aXWhRUV SRiQW RXW WhaW Whe
³WiPiQg Rf each NPI iQ each VXbQaWiRQaO XQiW Rf each cRXQWU\ iV e[SOiciWO\ PRdeOed iQ Whe
PROLc\^SciW` YaUiabOeV´. We WhiQN WhaW WheiU aQVZeUV heUe PiVV Whe SRiQW Rf aOO WhUee OeWWeUV.
TheUe ZiOO QRW be a XQiTXe QXPbeU Rf da\V beWZeeQ decOaUiQg aQ NPI aQd QRWabOe effecWV iQ
Whe daiO\ caVe QXPbeUV. SRPe UeVSRQVeV aUe eaUOieU, RWheUV OaWeU. SiQce a ORW Rf facWRUV VXch
aV iQdiYidXaO behaYiRUaO UeVSRQVeV haYe WR be facWRUed iQ (Vee e.g., [14,15,16,17]), WheUe iV a
diVWUibXWiRQ Rf WiPe OagV OeadiQg WR a VPRRWh WePSRUaO RQVeW Rf Whe effecW. PROLc\^ScLW` iV a biQaU\
YaUiabOe iQ Whe PRdeO aQd WheUefRUe aWWUibXWeV NPI-iQdXced gURZWh UedXcWiRQV SUiRU WR Whe da\
Rf VZiWchiQg PROLc\ WR 1 WR Whe SUe-NPI SeUiRd, aQd WaNeV Whe QRW \eW fXOO\ deYeORSed
UedXcWiRQV iQ Whe da\V afWeU aV Whe cRPSOeWe NPI effecW. ThiV decUeaVeV Whe effecWiYe SUe-SRVW
diffeUeQce, eYeQ if Whe da\ Rf VZiWchiQg haV Whe Oag eTXaO WR Whe PeaQ YaOXe Rf Whe Oag
diVWUibXWiRQ.

4. DaWa cXW-Rff
IQ WheiU UeVSRQVe, BeQdaYid eW aO. cRUUecWO\ VWaWe: ³FXchV ZRUUieV abRXW RPiWWiQg Whe SeUiRd Rf
decOiQiQg daiO\ caVe QXPbeUV...´. AV a UeaVRQ, he ePShaVi]ed WhaW WhiV decOiQe iV cOaiPed WR
be Whe PaiQ beQefiW Rf UigRURXV NPIV aQd SURYideV Whe PRVW SURPiQeQW QegaWiYe cRQWUibXWiRQV
WR gURZWh UaWeV. IQ WheiU RUigiQaO SaSeU Whe aXWhRUV defiQed VXch QegaWiYe cRQWUibXWiRQV aV Whe
VigQaWXUe Rf NPIV, aQd aW Whe VaPe WiPe Whe\ VXSSUeVV Whe PRVW SURPiQeQW QegaWiYe
cRQWUibXWiRQV SURYided iQ Whe SeUiRd afWeU Whe VWaUW Rf UigRURXV NPIV, ZiWhRXW e[SOiciW PeQWiRQ
QRU UeaVRQV. MeQWiRQ QRZ iV VXSSOied iQ WheiU UeVSRQVe: ³The daWa WhaW Ze iQcOXde cRYeU Whe
SeUiRd XS WR Whe eOiPiQaWiRQ Rf UaSid gURZWh iQ Whe fiUVW ZaYe´, i. e. Whe SeUiRd iQ Zhich Whe
daiO\ caVe QXPbeUV fRUP a VRUW Rf Pa[iPXP, Whe VXbVeTXeQW deVceQW beiQg e[cOXded, WR Whe
deWUiPeQW Rf Rf Whe VigQaWXUe Rf UigRURXV NPIV. A fRXQdaWiRQ fRU Whe daWa cXW-Rff iV VWiOO
PiVViQg.

5. IVVXeV RQ caVeV UedXcWiRQ
The aUgXPeQWV iQ Whe AXWhRUV UeVSRQVe RQ ³QRW YeU\ iPSOaXVibOe YaOXeV´ Rf 0.4 RU - 028
ORgaUiWhPic gURZWh chaQge dXe WR UigRURXV NPIV PiVV Whe SRiQW. The OaUgeVW beQeficiaO gURZWh
chaQge Rf - 0.28 cRQceded WR UigRURXV NPIV b\ Whe aXWhRUV aQaO\ViV, iQ Whe RUigiQaO SaSeU
ZaV deQRWed aV ³PRdeVW´. ThiV TXaOificaWiRQ iV cUiWici]ed b\ FXchV aV PiVOeadiQg. The
ORgaUiWhPic -0.28 gURZWh chaQge iV eTXiYaOeQW WR a facWRU 2 Rf UedXcWiRQ Rf daiO\ caVe QXPbeU
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ZiWhiQ 2.5 da\V aQd WhXV VXfficieQW WR QeXWUaOi]e Whe PRVW dUaPaWic e[SRQeQWiaO iQcUeaVe Rf
CRYid-19 caVeV RbVeUYed - WhiV iV QRW a ³PRdeVW´ UedXcWiRQ b\ aQ\ UeaVRQabOe defiQiWiRQ. ThiV
TXiWe beQeficiaO YaOXe Rf -0.28 gURZWh UedXcWiRQ iV ceUWaiQO\ QRW aV e[ceSWiRQaO aV SUeVeQWed
b\ Whe aXWhRUV. WhaW XQiOaWeUaOO\ aWWeQXaWeV Whe TXaQWiWaWiYe effecW Rf UigRURXV NPIV, Yia Whe
YaUiRXV aSSUR[iPaWiRQV diVcXVVed abRYe,.

6. EVWiPaWiQg Whe NPI effecW
The aXWhRUV¶ QegOecWiQg Rf Whe Diff-iQ-Diff iV VXUSUiViQg, ViQce, iQ Whe eTXaWiRQ RQ S. 3 Rf Whe
RUigiQaO SaSeU, ș0 aUe fi[ed effecWV Rf VXbQaWiRQaO XQiWV aQd įcW aUe cRXQWU\ VSecific
da\-Rf-ZeeN fi[ed-effecWV. ThiV iV a caQRQicaO VSecificaWiRQ Rf a Diff-iQ-Diff eVWiPaWiRQ:
VXbQaWiRQaO XQiWV Rf a ceUWaiQ cRXQWU\ diffeU aPRQg WheP iQ OeYeOV bXW QRW iQ Whe WUeQd,
aVVXPed b\ Whe aXWhRUV aV cRPPRQ iQ aOO Whe VXb-QaWiRQaO XQiWV Rf WhaW cRXQWU\. AV
PeQWiRQed iQ ZaQeWWi ChiQi¶V UeSO\ [4], WhiV aVVXPSWiRQ iV QRW VRXQd, aQd WhiV caQ be SURYed
b\ ORRNiQg aW Whe daWa Rf IWaOiaQ UegiRQV, fRU e[aPSOe.
If Diff-iQ-Diff iV QRW XVed iQ WhiV cRQWe[W, iW iV iPSRVVibOe WR XQdeUVWaQd hRZ Whe eVWiPaWeV Rf
Whe PRdeO SaUaPeWeUV haYe beeQ Pade. AUe WheVe RbWaiQed b\ LeaVW STXaUeV? If VR, ZhaW
NiQd? GURXSed? PRROed? Each RQe Rf WheVe eVWiPaWRUV UeOieV RQ VSecific aVVXPSWiRQV WhaW
Qeed WR be SURSeUO\ diVcXVVed iQ Whe cRQWe[W Rf Whe ePSiUicaO VWUaWeg\. WiWhRXW WhiV
iQfRUPaWiRQ, aQ\ cRde UeSOicaWiRQ becRPeV XVeOeVV, aV Whe VWaWiVWicaO PeWhRdRORg\ WhaW dUiYeV
Whe aYaiOabOe cRdiQg iV PiVViQg.
MRUeRYeU, Whe PRWiYaWiRQ WhaW Whe aXWhRUV giYe WR Whe QRQ-XVe Rf Diff-iQ-diff eVWiPaWiRQ (Zhich,
cRQWUaU\ WR WheiU UeVSRQVe, iV QRW a VXggeVWiRQ bXW aQ aWWePSW WR XQdeUVWaQd ZhaW SUeciVeO\
Whe\ haYe dRQe) iV QRW UeaOO\ a PRWiYaWiRQ. NaPeO\ Whe\ ZUiWe: ³We dR QRW SaVV a VWURQJ
YeUdLcW RQ WKe UROe Rf SaUaOOeO WUeQd aVVXPSWLRQ fRU caXVaO LdeQWLfLcaWLRQ KeUe, bXW QRWe WKaW Lf LW
ZeUe LQdeed cULWLcaO, WKaW ZRXOd LQYaOLdaWe PRVW aVVeVVPeQWV Rf NPI effecWV WKaW XVe VLPLOaU
ecRQRPeWULc aSSURacKeV, VLQce WKe baVeOLQe WUeQdV aUe XQLTXe aQd KLJKO\ QRQOLQeaU LQ eacK
VXbQaWLRQaO XQLW´. ThiV VeQWeQce dReV QRW VeeP WR PaNe VeQVe ZiWh UeVSecW WR Whe
XQiTXeQeVV Rf Whe WUeQd: aUeQ¶W Whe aXWhRUV XViQg WZR XQiWV fRU each cRPSaUiVRQ, VR WhaW a
VPaOO SaQeO ZiWh i=2, heQce ZiWh WZR iQdiYidXaO WUeQdV caQ be cRQVWUXcWed? OU aUe Whe\
cRPSXWiQg a cRPPRQ WUeQd aPRQg WheVe WZR iQdiYidXaOV? BXW \eW agaiQ, hRZ iV WhiV dRQe? IV
iW Yia cRiQWegUaWiRQ aQaO\ViV? ThiV iV QRW e[SOaiQed iQ Whe VXbPiVViRQV. MRUeRYeU Whe
aVVeUWiRQ iV aOVR iQaccXUaWe iQ Whe SaUW Rf Whe QRQOiQeaUiW\. IQ facW, a VXbVWaQWiaO SRUWiRQ Rf Whe
ecRQRPeWUic OiWeUaWXUe addUeVVeV QRQOiQeaU SaQeO daWa (aQd diVcUeWe-chRice PRdeOV), Vee
e.g., [13, 18, 19].
FiQaOO\, Whe RYeUcRQfideQce iQ UaQdRPi]aWiRQV VeePV iQaSSURSUiaWe. The aXWhRUV ZUiWe:
³RaQdRPL]aWLRQ KaV beeQ LQcUeaVLQJO\ XVed fRU aVVeVVLQJ WKe LPSacW Rf UeaO‐ZRUOd SROLcLeV,
aQd WKe YaOXe Rf NQRZLQJ WKe beQefLWV Rf NPIV, eVSecLaOO\ WKRVe ZLWK OaUJe KeaOWK aQd ZeOfaUe
cRVWV, ZRXOd be eQRUPRXV´. SRPe Rf Whe SaVW OiWeUaWXUe (e.g., [20]) aUgXeV iQ Whe RSSRViWe
diUecWiRQ: iQ facW Whe eVWiPaWeV fURP e[SeUiPeQWV caQ be VeYeUeO\ biaVed ZheQ Whe
cRPSaUiVRQ iV dRQe XViQg diffeUeQW PRdeOV, VR WhaW Whe XVe Rf QRQe[SeUiPeQWaO eVWiPaWRUV iV
VWiOO fXOO\ jXVWified.
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7. CRQcOXViRQ
OYeUaOO, Ze aUe fRUced WR UeVWaWe RXU SUeYiRXV SRViWiRQ, Zhich iV WhaW WhiV SaSeU dReV QRW
aOORZ XV WR PeaQiQgfXOO\ aVVeVV Whe efficac\ Rf NPIV agaiQVW COVID-19. IW iV QRW SRVVibOe WR
NQRZ fURP WhiV VWXd\ ZheWheU UeVWUicWiYe NPIV ZRUN, dR QRW ZRUN, RU eYeQ hRZ Ze PighW
defiQe a cRXQWU\¶V UeVSRQVe aV PRUe RU OeVV ³UeVWUicWiYe´.

CRQfOicW Rf iQWeUeVWV:

The aXWhRUV decOaUe QR cRQfOicW Rf iQWeUeVWV.

AcNQRZOedgePeQWV:

EPiOiR ZaQeWWi ChiQi ZRXOd OiNe WR WhaQN EQUicR ReWWRUe fRU hiV VXSSRUW aQd VXggeVWiRQV.
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