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ABSTRACT:   "Fake   neZV"   iV   a   UecenW   phenomenon,   bXW   miVinfoUmaWion   and   pUopaganda   aUe   noW.  ɾ
OXU   neZ   commXnicaWion   WechnologieV   make   iW   eaV\   foU   XV   Wo   be   e[poVed   Wo   high   YolXmeV   of   WUXe,  ɾ
falVe,   iUUeleYanW,   and   XnpUoYable   infoUmaWion.   FXWXUe   AI   iV   e[pecWed   Wo   amplif\   Whe   pUoblem   eYen  ɾ
moUe.   AW   Whe   Vame   Wime,   oXU   bUainV   aUe   Ueaching   WheiU   limiWV   in   handling   infoUmaWion.   HoZ  ɾ
VhoXld   Ze   UeVpond   Wo   pUopaganda?   Technolog\   can   help,   bXW   Uel\ing   on   iW   alone   Zill   noW   VXffice  ɾ
in   Whe   long   WeUm.   We   alVo   need   eWhical   policieV,   laZV,   UegXlaWionV,   and   WUXVWed   aXWhoUiWieV,  ɾ
inclXding   facW-checkeUV.   HoZeYeU,   Ze   Zill   noW   VolYe   Whe   pUoblem   ZiWhoXW   Whe   acWiYe   engagemenW  ɾ
of   Whe   edXcaWed   ciWi]en.   We   haYe   Wo   Uecogni]e   in   oXU   edXcaWion   WhaW   Ze   XVe   emoWion,   noW   logic,   foU  ɾ
oXU   moVW   impoUWanW   deciVionV.   EpiVWemological   edXcaWion,   UecogniWion   of   Velf   biaVeV   and  ɾ
pUoWecWion   of   oXU   channelV   of   commXnicaWion   and   WUXVWed   neWZoUkV   aUe   all   needed   Wo   oYeUcome  ɾ
Whe   pUoblem   and   conWinXe   oXU   pUogUeVV   aV   democUaWic   VocieWieV.  ɾ

 ɾ
-------------------------------------  ɾ

PaUW   1.   A   PaMRU   SURbOeP  ɾ
 ɾ

Introduction     
 ɾ

RaUel\   a   da\   paVVeV   WhaW   Ze   do   noW   heaU   aboXW   "fake   neZV,"   bXW   Whe   WeUm   doeV   noW   alZa\V   mean  ɾ
Whe   Vame   Whing   Wo   each   of   XV.   In   WhiV   aUWicle,   I   XVe   Whe   phUaVe   ³fake   neZV´   (and   VW\li]e   iW   in   TXoWeV)  ɾ
Wo   UefeU   Wo   falVehoodV   online   WhaW   aUe   foUmaWWed   and   ciUcXlaWed   VXch   WhaW   a   UeadeU   mighW   miVWake  ɾ
Whem   foU   legiWimaWe   neZV   aUWicleV   [1].   ɾɾ2

 ɾ
"Fake   neZV"   iV   a   UelaWiYel\   UecenW   phenomenon   boUn   oXW   of   Whe   financial   aWWUacWiYeneVV   of  ɾ
³clickbaiW´²capWXUing   XVeUV'   aWWenWion   online   Wo   geneUaWe   UeYenXe   WhUoXgh   adYeUWiVemenWV.   IW   haV  ɾ

1  IQ   M.   ZiPdaUV   aQd   K.   McLeRd,   ³Fake   NeZV:   UQdeUVWaQdiQg   Media   aQd   MiViQfRUPaWiRQ   iQ   Whe   DigiWal  ɾ
Age´,   MIT   PUeVV   2020.  ɾ
2  AV   RWheUV   haYe   SRiQWed   RXW,   VRPe   SRliWiciaQV,   SRSXliVWV,   aQd   dicWaWRUV   PiVXVe   iW   WR   deVcUibe   RSiQiRQV   Whe\  ɾ
diVlike;   WhiV   cR-RSWiQg   Rf   WeUPiQRlRg\   iV   cRPPRQl\   dRQe,   aV   ZiWh   RWheU   WeUPV   VXch   aV   ³SaWUiRWiVP´   aQd   ³Whe  ɾ
SeRSle´   [4].  ɾ



e[panded   inWo   neZ   foUmV   of   pUopaganda,   bXllVhiW   (aV   defined   b\   HaUU\   FUankfXUW   [2])   and  ɾ
financial   VcamV,   all   of   Zhich   haYe   e[iVWed   Vince   Whe   cUeaWion   of   eaUl\   hXman   commXniWieV.   Since  ɾ
ancienW   WimeV   people   haYe   been   e[poVed   Wo   lieV,   miVinfoUmaWion,   and   falVehoodV.   BelieYing   lieV  ɾ
can   come   aW   gUaYe   peUVonal   and   Vocial   coVWV.   In   Vome   e[WUeme   caVeV,   commXniWieV,   UeligionV,   and  ɾ
cXlWXUeV   ZeUe   deVWUo\ed   dXe   Wo   miVplaced   belief   in   falVehoodV.   EYen   Whe   end   of   Whe   fiUVW ɾ
DemocUac\   came   Zhen   Whe   AWhenian   ciWi]enV,   led   b\   Whe   chaUiVmaWic   popXliVW   leadeU   AlcibiadeV,  ɾ
belieYed   UepoUWV   WhaW   WheiU   S\UacXVan   enemieV   ZeUe   coZaUdV   and   Sicilian   ciW\-VWaWeV   ZoXld  ɾ
VXppoUW   Whem   aV   allieV,   and   enWeUed   in   a   diVaVWUoXV   ZaU   Whe\   coXld   noW   Zin   [3].   ɾɾ

 ɾ
AV   indiYidXalV,   Ze   haYe   alVo   been   e[poVed   Wo   lieV,   miVinfoUmaWion,   and   falVe   beliefV   Vince   Whe  ɾ
eaUl\   VWageV   of   oXU   liYeV.   B\   adXlWhood,   Ze   coUUecWed   moVW   (bXW   likel\   noW   all)   of   Whem.   We   do   noW  ɾ
belieYe   in   SanWa   ClaXV   an\moUe,   bXW   man\   of   XV   VWill   belieYe   WhaW   Whe   alignmenW   of   VWaUV   aW   one¶V  ɾ
Wime   of   biUWh   haV   a   VignificanW   effecW   on   one¶V   life.   Some   aWhleWeV   and   gambleUV   peUfoUm  ɾ
ceUemonial   pUocedXUeV   oU   keep   a   lXck\   objecW   Wo   Zhich   Whe\   aWWUibXWe   magical  ɾ
peUfoUmance-enhancing   poZeUV.  ɾ

 ɾ
BelieYing   in   lieV   ma\   haYe   negaWiYe   effecWV   aW   Vome   poinW   in   oXU   liYeV,   WhoXgh   iW   iV   noW   pUedicWable  ɾ
if   and   Zhen   VXch   effecWV   Zill   happen   foU   an\   paUWicXlaU   lie.   Toda\,   Ze   aUe   e[poVed   Wo   "fake   neZV,"  ɾ
a   neZeU   phenomenon   in   Whe   eYeU-Zidening   genUe   of   decepWion.   DXe   Wo   oXU   commXnicaWion  ɾ
WechnologieV,   Whe   YolXme   of   miVinfoUmaWion   Ueaching   XV   comeV   aW   VpeedV   and   leYelV   WhaW   Ze,   aV   a  ɾ
VpecieV,   haYe   noW   eYolYed   Wo   handle.  ɾ

 ɾ

Personal   perspectiYe   
 ɾ

I   fiUVW   became   cXUioXV   aboXW   Whe   TXeVWion   of   idenWif\ing   WUXWh   aV   an   XndeUgUadXaWe   majoUing   in  ɾ
MaWhemaWicV   aW   Whe   UniYeUViW\   of   AWhenV,   GUeece.   A   WUXVWed   fUiend,   flXenW   in   RXVVian,   infoUmed  ɾ
me   WhaW   SoYieW   MaWhemaWicianV   had   deYiVed   a   model   b\   Zhich   one   coXld   deWeUmine   Whe   facWV   in  ɾ
neZV   annoXncemenWV.   I   WUied   Wo   find   moUe   infoUmaWion   aboXW   Whe   model,   bXW   dXUing   Whe   Cold  ɾ
WaU   WheUe   ZaV   noW   mXch   VcienWific   commXnicaWion   beWZeen   EaVW   and   WeVW,   WheUe   ZaV   no  ɾ
InWeUneW,   and   I   coXld   noW   Uead   RXVVian.   IW   Wook   me   \eaUV   Wo   Ueali]e   WhaW   I   had   encoXnWeUed   an  ɾ
eaUl\   inVWance   of   "fake   neZV."  ɾ

 ɾ
In   1994,   Zhen   Whe   fiUVW   VeaUch   engine   appeaUed,   I   became   inWeUeVWed   in   Whe   phenomenon   of  ɾ
online   pUopaganda.   AV   an   edXcaWoU,   m\   conceUn   deYeloped   Zhen   I   Ueali]ed   WhaW   m\   VWXdenWV  ɾ
ZeUe   XVing   VeaUch   engineV   Wo   UeWUieYe   and   XVe   infoUmaWion   ZiWhoXW   an   XndeUVWanding   of   hoZ   iW  ɾ
ZaV   pUodXced.   ThiV   became   appaUenW   ZiWh   Whe   UiVe   of   Google   SeaUch,   a   Wechnolog\   WhaW  ɾ
VXcceVVfXll\   pUeVenWed   iWVelf   being   able   Wo   objecWiYel\   meaVXUe   infoUmaWion   TXaliW\   XVing   iWV  ɾ
famoXV   PageRank   algoUiWhm.   In   "Of   coXUVe   iW'V   WUXe,   I   VaZ   iW   on   Whe   InWeUneW,"   (2003)   [5]   Ze  ɾ
foXnd   WhaW   Whe   moUe   Wechnicall\   compeWenW   VWXdenWV   ZeUe   moUe   likel\   Wo   be   fooled   b\   XnUeliable  ɾ
VeaUch   UeVXlWV   becaXVe   Whe\   WUXVWed   WheiU   abiliW\   Wo   find   infoUmaWion   XVing   WhiV   Wechnological   Wool  ɾ
and   applied   leVV   cUiWical   Whinking.   UnWil   Whe   adYenW   of   VeaUch   engineV,   pUinW   infoUmaWion   geneUall\  ɾ
had   gUeaWeU   YalidiW\   oYeU   infoUmaWion   gaWheUed   in   oWheU   Za\V,   Vo   condXcWing   TXaliW\   UeVeaUch  ɾ



inYolYed   diVcoYeUing   pUinWed   VoXUceV²VomeWhing   WhaW   ZaV   TXiWe   haUd,   geneUall\   UeTXiUing   hoXUV  ɾ
VpenW   poXUing   oYeU   libUaU\   bookV.   FoU   VomeWhing   Wo   geW   pXbliVhed   meanW    WhaW   iW   had   been  ɾ
VXcceVVfXll\   VcUXWini]ed   b\   pUofeVVional   ediWoUV,   and   challenged   in   Za\V   WhaW   oWheU   foUmV   of  ɾ
commXnicaWion   ZeUe   noW.   BXW   ZiWh   Whe   adYenW   of   Whe   WoUld   Wide   Web,   in   a   VXdden   WZiVW   eTXal  ɾ
paUWV   libeUaWoU\   and   dangeUoXV,   achieYing   pXblicaWion   became   WUiYiall\   eaV\.   BaUUieUV   Wo  ɾ
aXWhoUVhip   cUXmbled;   in   Whe   InWeUneW   EUa   YiUWXall\   an\one   can   be   an   aXWhoU   of   conWenW,   and   ZiWh  ɾ
Whe   help   of   VeaUch   engineV,   YiUWXall\   an\   conWenW   aXWhoUed   can   be   foXnd.  ɾ

 ɾ
People   WUXVWed   Google.   IWV   PageRank   algoUiWhm   ZaV   liVWed   among   Whe   Wen   beVW   algoUiWhmV   of   daWa  ɾ
mining   [6],   and   iWV   UepXWaWion   ZaV   WUanVfeUUing   Wo   iWV   VeaUch   UeVXlWV.   If   \oX   find   an   aUWicle   in   Whe  ɾ
Wop-10   VeaUch   UeVXlWV,   Whe   Whinking   goeV,   iW   mXVW   be   good.   SXUe,   \oX   coXld   encoXnWeU   a   bad   VeaUch  ɾ
UeVXlW,   bXW   \oX   ZoXld   Whink   WhaW   iW   ZaV   dXe   Wo   Whe   lack   of   \oXU   VeaUching   VkillV   and   \oX   ZoXld   WU\  ɾ
again   ZiWh   diffeUenW   ke\ZoUdV.   BXW   Zhen   \oX   ZeUe   VeaUching   foU   WhingV   \oX   had   no   pUioU  ɾ
knoZledge,   WheUe   ZaV   no   Za\   of   Uecogni]ing   miVinfoUmaWion.   And,   aV   an   aXWhoU,   if   \oXU   aUWicle   iV  ɾ
noW   eaVil\   foXnd   ZiWh   a   VeaUch   engine,   iW   ma\   aV   Zell   noW   e[iVW.   MoVW   people   do   noW   knoZ   (eYen  ɾ
Woda\)   WhaW   VeaUch   engineV   can   be   gamed   Wo   pUomoWe   Whe   page   of   an   e[peUienced   manipXlaWoU,   oU  ɾ
Web   VpammeU.   "SeaUch   Engine   OpWimi]aWion"   a   65   billion   dollaU   indXVWU\   boUn   in   Whe   eaUl\  ɾ
2000'V   ZaV   making   a   liYing   b\   fooling   Google   and   Whe   oWheU   VeaUch   engineV   on   paUWicXlaU   VeaUch  ɾ
TXeUieV.   PUopagandiVWV   and   adYeUWiVeUV   jXmped   aW   Whe   oppoUWXniW\.   In   "Web   Spam,   PUopaganda  ɾ
and   TUXVW"   (2005)   [7]   Ze   deVcUibe   Vome   of   Whe   Za\V   WhaW   manipXlaWion   ("Web   Vpam")   iV   done.   ɾɾ

 ɾ
And,   Zhile   Google   haV   been   VXcceVVfXl   in   defending   iWVelf   againVW   aWWackV   againVW   elecWoUal  ɾ
candidaWeV   Vince   2008,   TZiWWeU   and   Facebook   haYe   become   Whe   neZ   baWWlegUoXnd.   We   obVeUYed  ɾ
Whe   fiUVW   TZiWWeU   bomb   dXUing   Whe   2010   MA   Vpecial   VenaWoUial   elecWion   [8],   and   Ze   obVeUYed   WhaW  ɾ
Whe   Vame   WechniTXe   ZaV   emplo\ed   on   Facebook   dXUing   Whe   2016   US   elecWionV   [9].   PUopagandiVWV  ɾ
cUeaWe   "fake   neZV"   and   fake   accoXnWV,   When   infilWUaWe   and   lXUk   foU   a   Zhile   aW   Whe   VidelineV   of  ɾ
poliWical   gUoXpV,   eVpeciall\   WhoVe   Zho   feel   angU\   and   emoWionall\   chaUged   foUming   echo  ɾ
chambeUV.   AW   Vome   appUopUiaWe   Wime,   Whe   fake   accoXnWV   VWaUW   pUomoWing   WheiU   "fake   neZV"   Wo   Whe  ɾ
gUoXp   and   ZaWch   Whem   VpUead   in   WheiU   echo   chambeUV.   AfWeU   WhaW,   Whe   fake   accoXnWV   can   deleWe  ɾ
WhemVelYeV,   making   iW   difficXlW   eYen   Wo   deWeUmine   Zho   ZaV   Whe   iniWiaWing   pUopagandiVW.   The  ɾ
infamoXV   "Pi]]agaWe"   conVpiUac\   WheoU\   iV   an   e[ample   of   VXch   behaYioU   WhaW   Ze   obVeUYed   and  ɾ
docXmenWed   [10].  ɾ

 ɾ
SeaUch   engineV   and   Social   media   plaWfoUmV   haYe   VXcceeded   in   gaining   Whe   WUXVW   of   WheiU   XVeUV.  ɾ
Willing   oU   noW,   Whe\   aUe   Whe   de   facWo   aUbiWeUV   of   ZhaW   infoUmaWion   XVeUV   Vee   [7].   And   Whe\   aUe  ɾ
XndeU   conWinXoXV   aWWackV   Wo   pUomoWe   Whe   agenda   of   a   pUopagandiVW,   an   adYeUWiVeU,   a   fanaWic   oU   a  ɾ
conVpiUac\   WheoUiVW.  ɾ

 ɾ
WiWh   ³fake   neZV´   pUopagaWing   aW   Whe   Wime   of   elecWionV,   hoZeYeU,   Whe   VWakeV   haYe   been   e[WUemel\  ɾ
high.   MeVVing   Xp   ZiWh   elecWionV   meanV   manipXlaWing   one   of   Whe   pillaUV   of   DemocUac\.   AYoiding  ɾ
WhiV   manipXlaWion   haV   Wo   be   a   cooUdinaWed   effoUW.   In   paUWicXlaU,   boWh   Social   Media   plaWfoUmV   and  ɾ
ciWi]enV   need   Wo   do   a   beWWeU   job   of   Uecogni]ing   ³fake   neZV´   online.   Since   Whe   2016   BUe[iW   and   US  ɾ



elecWionV,   moVW   aWWenWion   haV   fallen   on   Whe   plaWfoUmV,   and   UighWl\   Vo.    WhaW   can   Ze,   Whe   ciWi]enV,  ɾ
do?  ɾ

 ɾ
OXU   fiUVW   collecWiYe   UeacWion   ZaV   Wo   demand   Whe   deplo\menW   of   facW-checking   pUocedXUeV.   We  ɾ
ZanW   facW-checkeUV   WhaW   Zill   Ueliabl\   deWeUmine   Whe   WUXWh   behind   an\   online   UXmoU   and   Zill   noWif\  ɾ
XV   immediaWel\.   We   ZanW   oXU   Vocial   neWZoUkV   Wo   infoUm   XV   of   ZhaW   iV   Ueliable   and   ZhaW   noW.   We  ɾ
ZanW   policieV   WhaW   Zill   enfoUce   WUXVWZoUWh\   infoUmaWion   and   laZV   WhaW   Zill   pXniVh   WhoVe   Zho  ɾ
YiolaWe   Whem.   And   Ze   ZanW   magical   WechnologieV   Wo   appl\   immediaWel\,   aXWomaWicall\,   coUUecWl\  ɾ
eYeU\   Wime.   ɾ ɾ

 ɾ
In   oWheU   ZoUdV,   Ze   demand   beneYolenW   cenVoUVhip.   ɾɾ

 ɾ
UnfoUWXnaWel\,   WhiV   cannoW   happen.   TheUe   iV   no   XniYeUVal   agUeemenW   on   ZhaW   iV   WUXe   and   ZhaW   iV  ɾ
noW.   One   peUVon'V   Vpam   can   be   anoWheU   peUVon'V   WUeaVXUe.    LaZV   aUe   likel\   Wo   be   oXWdaWed   b\   Whe  ɾ
adYance   of   Wechnolog\   b\   Whe   Wime   Whe\   paVV.   PolicieV   Zill   be   a   Zeapon   againVW   Whe   pXblic   in   Whe  ɾ
aXWhoUiWaUian   UegimeV   WhaW   Ze   Vee   appeaUing   aUoXnd   Whe   ZoUld   WheVe   da\V,   aV   Whe   neZ   Mala\Vian  ɾ
"AnWi-Fake   NeZV   Bill   2018"   demonVWUaWeV   [11].   PaUWiVan   facW-checking   Zill   noW   be   WUXVWed.  ɾ
IndependenW   facW-checkeUV   VXch   aV   Academic   LibUaUianV,   Zho   enjo\   bUoadeU   VXppoUW,   aUe  ɾ
XnZilling   Wo   VWep   inWo   Whe   Uing,   and   XndeUVWandabl\   Vo.   MXch   pUomiVing   deep   leaUning  ɾ
WechnologieV   aUe   aV   likel\   Wo   help   aV   Wo   hXUW,   aV   Whe   Vo-called   "deep   fake"   YideoV   alUead\  ɾ
demonVWUaWe   [12].   MoUeoYeU,   machine   leaUning   WechnologieV   WhaW   do   noW   giYe   eYidence   on   hoZ  ɾ
Whe\   make   deciVionV   can   onl\   leaUn   and   imiWaWe   biaVeV   and   injXVWiceV,   aV   Ze   haYe   alUead\   done   in  ɾ
oXU   commXniWieV   [13].   ɾɾ

 ɾ
ThiV   doeV   noW   mean   Ze   VhoXld   noW   deplo\   dependable,   independenW,   e[peUienced,   edXcaWed  ɾ
VmaUW   cUoZdV   Wo   help   eYalXaWe   ³fake   neZV.´   We   VhoXld.   We   VhoXld   encoXUage   Academic  ɾ
LibUaUianV   Wo   Wake   Whe   Uole   of   oYeUVeeing   facW-checking   oUgani]aWionV.   Social   neWZoUkV   and   VeaUch  ɾ
engineV   VhoXld   diminiVh   Whe   financial   incenWiYeV   WhaW   dUiYe   Whe   "Web   Vpam"   and   "fake   neZV"  ɾ
pUodXceUV.   UVeU   inWeUfaceV   need   Wo   be   cleaUeU   Wo   help   XV   deWecW   "click   baiW."   BXW,   noWhing   Zill  ɾ
VXcceed,   XnleVV   Ze,   Whe   conVXmeUV   of   infoUmaWion,   Wake   moUe   UeVponVibiliW\.   We   cannoW   aYoid   iW  ɾ
an\   longeU.  ɾ

 ɾ

PaUW   2.   ESLVWePRORJLcaO   edXcaWLRQ  ɾ
 ɾ

HoZ   eaV\   iV   iW   foU   people   Wo   Uecogni]e   ³fake   neZV´?   HoZ   do   Ze   knoZ   ZhaW   Ze   knoZ?   ThiV   iV   one  ɾ
of   Whe   fXndamenWal   TXeVWionV   WhaW   Ze   need   Wo   anVZeU   Wo   eYalXaWe   Whe   peUfoUmance   of   an\  ɾ
facW-checking   V\VWem,   opeUaWed   b\   hXmanV   oU   machineV.   TheUe   iV   a   Zhole   bUanch   of   philoVoph\,  ɾ
called   epiVWemolog\,   WhaW   dealV   ZiWh   Whe   eVWabliVhmenW   of   knoZledge.   BUiefl\,   Ze   knoZ   WhingV  ɾ
dXe   Wo   ɾɾ

 ɾ
(a)   oXU   oZn   e[peUienceV,   ɾɾ
(b)   oXU   WUXVW   in   Ueliable   aXWhoUiWieV,   and   ɾɾ



(c)   oXU   peUVonal   Vkill   in   handling   logical   UeaVoning.   ɾɾ
 ɾ

The   laWWeU   one   iV   ofWen   called   "cUiWical   Whinking   VkillV."   And   each   of   WheVe   WhUee   VoXUceV   of  ɾ
knoZledge   (inWUinVic,   e[WUinVic   and   deUiYaWionV)   iV   challenged   b\   oXU   WechnologieV   Woda\.   ɾɾ

 ɾ
We   hold   Vome   beliefV   foU   e[WUinVic   UeaVonV:   becaXVe   Ze   WUXVW   Whe   enWiW\   WhaW   iV   pUoYiding   oU  ɾ
VXppoUWing   Whe   infoUmaWion.   OXU   Zhole   edXcaWional   V\VWem   iV   baVed   on   WhiV   pUemiVe.   OXU  ɾ
V\VWemV   of   goYeUnance   aUe   alVo   baVed   on   WhiV,   eVpeciall\   Whe   "FoXUWh   EVWaWe,"   Whe   PUeVV.   ("Of  ɾ
coXUVe   iW'V   WUXe,   I   VaZ   iW   in   Whe   neZVpapeU!"   ZaV   an   e[pUeVVion   WhaW   people   in   m\   home   coXnWU\  ɾ
XVed   Wo   XVe   Zhen   Whe\   ZanWed   Wo   VXppoUW   a   claim   Whe\   belieYed   aV   WUXe.   IW   iV   WhiV   e[pUeVVion   WhaW  ɾ
inVpiUed   Whe   WiWle   of   Whe   aUWicle   I   menWioned   aboYe   [5]).  ɾ

 ɾ
We   alVo   hold   Vome   beliefV   foU   inWUinVic   UeaVonV,   WhaW   iV,   baVed   on   oXU   oZn   e[peUienceV   Ueali]ed  ɾ
WhUoXgh   oXU   VenVeV   and   inWeUpUeWed   ZiWh   oXU   mind.   We   WUXVW   oXU   VenVeV.   We   conVideU   oXU  ɾ
e[peUienceV   fXndamenWal,   and   Ze   UaUel\   TXeVWion   ZheWheU   ZhaW   Ze   leaUn   fUom   Whem   iV   eYeU   in  ɾ
doXbW.   "I   VaZ   iW   ZiWh   m\   oZn   e\eV"   iV   an   e[pUeVVion   WhaW   e[iVWV   in   moVW,   if   noW   all,   langXageV.  ɾ
TUXVWing   oXU   e\eV   iV   conVideUed   eTXiYalenW   Wo   haYing   abVolXWe   confidence   Vince   Veeing   iV   Whe   moVW  ɾ
poZeUfXl   of   all   oXU   VenVeV.   ɾɾ

 ɾ
BXW   iW   UaUel\   iV   Whe   caVe   WhaW   Ze   can   make   VenVe   of   ZhaW   Ze   Vee   oU   heaU   ZiWhoXW   Vome   WhoXghW  ɾ
pUoceVV   WhaW   inWeUpUeWV   and   eVWabliVheV   Whe   facWXal   aVpecWV   of   oXU   e[peUience.   HeUe   iV   ZheUe   Ze  ɾ
need   Whe   VXppoUW   of   cUiWical   Whinking   VkillV   WhaW   Zill   help   XV   deWeUmine   Whe   YalidiW\   of   oXU  ɾ
WhoXghWV   and   obVeUYaWionV.   And   foU   WhaW,   Ze   alVo   ZanW   Whe   aid   of   a   VoXnd   mind.  ɾ

 ɾ
EYen   WhoXgh   in   dail\   conYeUVaWionV   Ze   XVe   Whe   WeUm   "cUiWical   Whinking"   aV   a   V\non\m   Wo  ɾ
"common   VenVe,"   Whe\   aUe   TXiWe   diffeUenW,   aV   DXncan   WaWWV   e[plainV   in   "EYeU\Whing   iV   ObYioXV  ɾ
once   \oX   knoZ   Whe   anVZeU"   [14].   CUiWical   Whinking   meanV   Wo   XVe   maWhemaWical   logic   and   UigoU,   Wo  ɾ
combine   WhingV   WhaW   \oX   alUead\   knoZ,   Wo   deUiYe   neZ   knoZledge.   B\   UigoU,   Ze   mean   Wo   appl\   Whe  ɾ
ScienWific   MeWhod   in   Whe   deUiYaWion,   and   iW   VWaUWV   ZiWh   ZUiWing   doZn   caUefXll\   a   h\poWheViV.  ɾ
CommiWWing   Whe   h\poWheViV   on   a   fi[ed   mediXm   iV   a   cUXcial   VWep   becaXVe   ZiWhoXW   iW,   oXU   WhoXghWV  ɾ
ma\   dUifW   and   Ze   ma\   end   Xp   eYalXaWing   VomeWhing   TXiWe   diffeUenW.   Then,   Ze   need   Wo   VeaUch   foU  ɾ
eYidence,   boWh   VXppoUWing   Whe   h\poWheViV   *and*   diVcUediWing   iW.   Looking   foU   boWh   W\peV   of  ɾ
eYidence   iV   eVVenWial   becaXVe   VeaUching   onl\   foU   confiUming   eYidence   and   ignoUing   diVcUediWing  ɾ
eYidence   iV   Whe   baViV   of   moVW   fallacieV   and   conVpiUac\   WheoUieV.   ɾ ɾ

 ɾ
Of   coXUVe,   Ze   need   Wo   appl\   maWhemaWical   logic   in   making   VenVe   of   Whe   eYidence   Ze   haYe  ɾ
collecWed.   ThiV   Wechnical   paUW   of   eYalXaWing   Whe   h\poWheViV   iV   haUd,   aV   iW   UeTXiUeV   boWh   edXcaWion  ɾ
and   pUacWice.   UnfoUWXnaWel\,   noW   all   edXcaWional   V\VWemV   pUepaUe   people   foU   WhiV   VWep.   Logic   UXleV  ɾ
can   be   confXVed.   A   common   logical   miVWake   ofWen   XVed   in   conVpiUac\   WheoUieV   iV   Wo   conVideU   lack  ɾ
of   eYidence   againVW   a   h\poWheViV   aV   pUoof   of   coUUecWneVV.   If   I   cannoW   Vee   Zh\   VomeWhing   coXld   be  ɾ
ZUong,   Whe   eUUoneoXV   Whinking   goeV,   iW   mXVW   be   WUXe.   FoU   e[ample,   Facebook   XVed   flagV   Wo   denoWe  ɾ
WhaW   Vome   neZV   aUWicle   haV   been   facW-checked   aV   WUXe   [15].   BXW   flagged   aUWicleV   aUe   feZ,   and   moVW  ɾ
aUWicleV   aUe   noW   checked.   Someone   miVWakenl\   ma\   deUiYe   WhaW   an   aUWicle   ZiWhoXW   a   flag   iV   falVe.  ɾ



HoZeYeU,   iW   iV   moUe   likel\   WhaW   no   one   haV   checked   WhaW   Vecond   aUWicle.   (The   "cloVed   ZoUld"  ɾ
aVVXmpWion   doeV   noW   hold   foU   Whe   facW-checked   aUWicleV.)  ɾ

 ɾ
UnfoUWXnaWel\,   appl\ing   Whe   ScienWific   MeWhod   all   Whe   Wime   iV   noW   eaV\   foU   WhUee   UeaVonV.   ɾɾ

 ɾ
The   fiUVW   UeaVon   UelaWeV   Wo   effoUW   and   edXcaWion.   IW   iV   menWall\   WiUing,   and   iW   UeTXiUeV   WUaining   Wo  ɾ
Whink   cUiWicall\.   The   good   neZV   heUe   iV   WhaW   Whe   moUe   \oX   pUacWice   cUiWical   Whinking,   Whe   leVV   WiUing  ɾ
iW   becomeV,   and   \oX   can   eYen   come   Wo   enjo\   iW.   ɾɾ

 ɾ
The   Vecond   UeaVon   UelaWeV   Wo   pUejXdiceV:   Ze   need   Wo   be   aZaUe   of   oXU   oZn   biaVeV.    We   need   Wo  ɾ
haYe   ZhaW   ancienW   GUeek   philoVopheUV   WeUmed   "ǄǌǔǇǈ   ı¶ĮǑĲǎǌ"   oU   Velf-knoZledge.   We   aUe   noW,   b\  ɾ
defaXlW,   Whe   objecWiYe   jXdgeV   Ze   ma\   ZiVh   Wo   be.   TheUe   aUe   man\   cogniWiYe   biaVeV   Ze   caUU\   along,  ɾ
and   Whe\   aUe   all   WUanVpaUenW   Wo   XV.   One   of   Whe   moUe   commonl\   XVed   iV   confiUmaWion   biaV:   When  ɾ
Ze   aUe   pUeVenWed   ZiWh   facWV,   iW   iV   eaVieU   Wo   cheUU\   pick   WhoVe   WhaW   agUee   ZiWh   ZhaW   Ze   alUead\  ɾ
belieYe   and   diVcUediW   WhoVe   WhaW   do   noW,   Whan   changing   oXU   opinion   [16].   The   longeU   Ze   Whink   in   a  ɾ
ceUWain   Za\,   Whe   moUe   Ze   UeinfoUce   Whe   e[iVWing   neXUal   connecWionV,   Whe   haUdeU   iW   iV   Wo   change  ɾ
Whem.    Changing   oXU   Whinking   UeTXiUeV   effoUW   and   Wime.   ɾɾ

 ɾ
The   WhiUd   UeaVon   iV   UelaWed   Wo   falVe   infoUmaWion   Ze   haYe   alUead\   accXmXlaWed   oYeU   Whe   \eaUV.   NoW  ɾ
eYeU\Whing   Ze   ZeUe   WaXghW   aV   childUen   b\   paUenWV,   WeacheUV   and   Whe   commXniW\,   iV   WUXe.   Some   of  ɾ
Whe   "facWV"   Ze   leaUned   ZeUe   made   Xp   VWoUieV   eaV\   Wo   compUehend,   and   pUoYided   comfoUW   foU   oXU  ɾ
ZoUUieV.   Belief   in   AVWUolog\   iV   jXVW   one   VXch   e[ample.   EYen   WhoXgh   iW   iV   UelaWiYel\   eaV\   foU   people  ɾ
Wo   Vee   iW   aV   inYalid,   man\   chooVe   Wo   belieYe   in   iW   and   haYe   iW   gXide   Vome   of   WheiU   acWionV.   (I   call   iW  ɾ
"UelaWiYel\   eaV\"   compaUed   Wo   Vome   UeligioXV   beliefV,   Zhich   aUe   incUedibl\   haUd   Wo   Vee   in   oXU   oZn  ɾ
Ueligion±WhoXgh   Whe\   aUe   eaV\   Wo   VpoW   in   oWheU   people'V   UeligioXV   beliefV.)  ɾ

 ɾ
We   alVo   knoZ   "facWV"   WhaW   aUe   UelaWed   Wo   Whe   bUain'V   limiWaWionV,   foU   e[ample,   "facWV"   WhaW   Ze  ɾ
miVXndeUVWood   oU   miVheaUd.   We   ma\   alVo   UemembeU   incoUUecWl\.   The   bUain   iV   noW   a   Ueliable  ɾ
daWabaVe   of   infoUmaWion   WhaW   can   be   acceVVed   accXUaWel\   and   on   demand   eYeU\   Wime.   EaUl\   effoUWV  ɾ
Wo   XndeUVWand   Whe   bUain   ZeUe   compaUing   iW   Wo   compXWeU   memoU\,   bXW   WhiV   meWaphoU   iV  ɾ
miVleading.   EYeU\   Wime   Ze   UemembeU   VomeWhing,   Ze   aUe   UeconVWUXcWing   Whe   memoU\   WhUoXgh   an  ɾ
ine[acW   and   XnUeliable   pUoceVV.   SomeWimeV   police   deWecWiYeV   and   laZ\eUV   aUe   VXcceVVfXl   in  ɾ
implanWing   "memoUieV"   Wo   XnVXVpecWed   ZiWneVVeV   b\   deVcUibing   in   deWail   Whe   eYenWV.   WiWneVVeV  ɾ
ma\   end   Xp   "UemembeUing"   WheVe   "memoUieV."  ɾ

 ɾ
We   ma\   alVo   knoZ   "facWV"   becaXVe   Ze   applied   Whe   ZUong   paWWeUn   WU\ing   Wo   make   VenVe   of  ɾ
VomeWhing.   OXU   bUain   iV   a   paWWeUn-maWching   machine.   On   Whe   one   hand,   finding   VimilaUiWieV   and  ɾ
paWWeUnV   iV   fXndamenWal   Wo   cUeaWiYiW\.   We   deYelop   VolXWionV   b\   Uecogni]ing   VimilaUiWieV   beWZeen   a  ɾ
ViWXaWion   Ze   aUe   familiaU   ZiWh,   and   anoWheU   WhaW   iV   neZ   Wo   XV.   BXW,   on   Whe   oWheU   hand,   oXU  ɾ
paWWeUn-maWching   abiliW\   can   fail   XV   VomeWimeV:   We   can   Vee   Whe   image   of   a   face   on   a   Uock   in   NH  ɾ
oU   on   Whe   VXUface   of   Whe   Moon   Whe   momenW   Vomeone   poinWV   iW   oXW.   ɾɾ

 ɾ



We   alVo   knoZ   "facWV"   WhaW   Ze   haYe   obVeUYed   XndeU   emoWional   VWUeVV,   VXch   aV   feaU,   angeU,   and  ɾ
paVVion,   aV   Ze   ofWen   feel   dXUing   impoUWanW   poliWical   elecWionV.   (And,   of   coXUVe,   Ze   VomeWimeV  ɾ
knoZ   "facWV"   WhaW   Ze   deUiYed   Xpon   Zhen   oXU   bUain   ZaV   noW   ZoUking   Ueliabl\.   ThiV   coXld   be   dXe   Wo  ɾ
Whe   inflXence   of   alcohol   oU   oWheU   chemical   VXbVWanceV,   dXe   Wo   lack   of   Vleep,   dXe   Wo   menWal  ɾ
illneVVeV,   oU   eYen   dXe   Wo   e[WUeme   focXV,   aV   ZiWh   Whe   famoXV   caVe   of   miVVing   Whe   goUilla   appeaUing  ɾ
in   a   Yideo   of   people   paVVing   a   baVkeWball.)  ɾ

 ɾ
I   am   VXUe   WhaW   Whe   UeadeU   can   add   moUe   VXch   e[ampleV   WhaW   Whe\   haYe   obVeUYed   in   oWheUV.   IW   iV  ɾ
alZa\V   faU   eaVieU   Wo   obVeUYe   VXch   behaYioU   in   oWheUV   becaXVe,   Zell,   if   Ze   Ueali]e   WhaW   Whe\   aUe  ɾ
happening   Wo   oXUVelYeV,   Ze   coXld   WU\   Wo   coUUecW   Whem,   aVVXming   Ze   haYe   enoXgh   menWal   poZeU  ɾ
foU   WhaW.  ɾ

 ɾ
WhaW'V   ZUong   ZiWh   oXU   bUain?  ɾ

 ɾ
OXU   bUain   iV   impUeVViYe,   bXW   iW   iV   noW   peUfecW,   and   iW   doeV   noW   ZoUk   Zell   eYeU\   Wime   oU   aW   eYeU\  ɾ
phaVe   of   oXU   life.   IW   iV   a   YeU\   comple[   oUgan.   OXU   bUainV   aUe   Whe   pUodXcWV   of   eYolXWion.   The\   aUe  ɾ
noW   peUfecW   oU   compleWe;   Whe\   aUe   ZoUk-in-pUogUeVV.   NeXUoVcienWiVWV   deVcUibe   Whe   eYolXWionaU\  ɾ
pUoceVV   WhaW   VWaUWed   ZiWh   Whe   Vo-called   "UepWilian   bUain"   ,   Whe   VmalleU   componenW   WhaW   UeVpondV  ɾ
immediaWel\   Wo   Whe   baVic   inVWincWV:   feaU,   hXngeU,   Ve[Xal   deViUe   [17].   (Kahneman'V   "S\VWem   1"   ma\  ɾ
haYe   iWV   headTXaUWeUV   in   WhaW   paUW   of   Whe   bUain   [18].)   On   Wop   of   WhaW   Ze   haYe   Whe   mammal   bUain,  ɾ
When   Whe   pUimaWe   bUain,   When   Whe   hXman   bUain   occXp\ing   mXch   of   Whe   neocoUWe[.   (ThiV   laVW   one  ɾ
ma\   be   pUimaUil\   UeVponVible   foU   Kahneman'V   "S\VWem   2".)   ɾɾ

 ɾ
OXU   bUain   iV   affecWed   b\   conVWUXcWion   limiWaWionV   and   eUUoUV.   OXU   feelingV,   oXU   VenVeV,   oXU  ɾ
enYiUonmenW   challenge   oXU   peUcepWion   of   UealiW\.   We   need   Wo   feel   WhaW   Ze   aUe   in   conWUol   of   oXU  ɾ
enYiUonmenW   Wo   VXUYiYe.   The   naWXUal   ZoUld   aUoXnd   XV   iV   fXll   of   UandomneVV,   bXW   Ze   do   noW  ɾ
Ueadil\   accepW   UandomneVV   in   phenomena,   Ze   ZanW   Wo   ³diVcoYeU´   UeaVonV   e[plaining  ɾ
UandomneVV.   Again,   WhiV   deViUe   foU   conWUol   and   foU   an   e[planaWion   WhaW   diVcoXnWV   UandomneVV   iV  ɾ
a   poZeUfXl   VoXUce   foU   conVpiUac\   WheoUieV.  ɾ

 ɾ
AUe   Ze   VWXpid?  ɾ

 ɾ
No,   Ze   aUe   noW   VWXpid;   Ze   aUe   Whinking   la]\.   OXU   bUain   haV   a   haUd   Wime   VWa\ing   focXVed   foU   Woo  ɾ
long   [19].   When   Ze   ViW   doZn   Wo   VWXd\   inWenVel\   foU   an   hoXU   oU   WZo,   Ze   end   Xp   feeling   menWall\  ɾ
and   ph\Vicall\   e[haXVWed,   WhoXgh   Ze   did   noW   moYe   fUom   WhaW   chaiU.   Thinking   cUiWicall\   iV   YeU\  ɾ
Wa[ing   Wo   Whe   bUain.   We   WU\   Wo   aYoid   iW   XnleVV   Ze   haYe   Wo,   like   Zhen   Ze   Wake   a   WeVW   in   Vchool.   In  ɾ
moVW   oWheU   caVeV,   Ze   WU\   Wo   cUeaWe   VhoUWcXWV   Wo   aYoid   XVing   all   of   iW.   We   adopW   heXUiVWicV,  ɾ
VWeUeoW\peV,   peUVonal   Za\V   of   ³Whinking´   WhaW   moVW   of   Whe   Wime   VeUYe   XV   Zell   ±   bXW   noW   alZa\V  ɾ
[20].   ɾɾ

 ɾ
IW   iV   coXnWeU-inWXiWiYe,   bXW   eYen   binaU\   logic   doeV   noW   alZa\V   help.   FUom   a   \oXng   age,   Ze   pUacWice  ɾ
ZiWh   VWaWemenWV   WhaW   aUe   eiWheU   WUXe   oU   falVe,   becaXVe   Whe\   aUe   eaVieU   Wo   XndeUVWand.   We   aUe   Vo  ɾ
accXVWomed   Wo   Whe   pUoceVV   of   XndeUVWanding   oXU   ZoUld   WhUoXgh   a   "cloVed   ZoUld"   aVVXmpWion:   We  ɾ



ofWen   aVVXme   WhaW   if   VomeWhing   cannoW   be   VhoZn   Wo   be   WUXe,   iW   mXVW   be   falVe.   Well,   iW   ma\   be  ɾ
impoVVible   Wo   deWeUmine   iWV   YalidiW\   XndeU   Whe   accepWed   aVVXmpWionV.   (ThiV   iV   a   belief   WhaW  ɾ
MaWhemaWicianV   had   XnWil   Whe   eaUl\   20Wh   cenWXU\   Zhen   G|del   pUoYed   WhaW   a[iomaWic  ɾ
maWhemaWical   V\VWemV   conWaining   baVic   aUiWhmeWic   aUe   incompleWe   [21].   The\   conWain   man\  ɾ
maWhemaWical   VWaWemenWV   WhaW   one   can   neiWheU   pUoYe   Whe\   aUe   coUUecW   noU   pUoYe   incoUUecW.   In   oXU  ɾ
edXcaWional   V\VWemV,   hoZeYeU,   Ze   aUe   neYeU   giYen   e[eUciVeV   foU   Zhich   Ze   cannoW   haYe   a   definiWe  ɾ
anVZeU.)  ɾ

 ɾ
GiYen   oXU   millennia-long   pUacWice   ZiWh   a   binaU\   V\VWem   of   logic,   iW   iV   noW   VXUpUiVing   WhaW   hXman  ɾ
langXageV   haYe   eYolYed   ZiWhoXW   e[pUeVVionV   foU   ambigXiW\   oU   pUobabiliWieV.   We   find   iW   noUmal   Wo  ɾ
VWaUW   VenWenceV   ZiWh   "Women   aUe   ..."   aV   if   iW   iV   eYen   poVVible   Wo   make   a   VWaWemenW   WhaW   applieV   Wo  ɾ
all   Zomen   (and   be   XpVeW   Zhen   Ze   Vee   Google   SXggeVW   pUoYiding   inVXlWing   compleWionV).   And   Ze  ɾ
haYe   no   pUoblem   XndeUVWanding   ZhaW   Whe   VenWence   "ThiV   baU   iV   Vo   cUoZded,   no   one   eYeU   goeV  ɾ
WheUe"   meanV.   I   ZoXld   challenge   Whe   UeadeU   Wo   find   eYen   one   VWaWemenW   aboXW   hXman   Vocial  ɾ
behaYioU   WhaW   iV   alZa\V   WUXe.   ɾɾ

 ɾ
We   haYe   been   dealing   ZiWh   WhiV   ViWXaWion   foU   hXndUedV   of   \eaUV.   OXU   WechnologieV   haYe   helped   XV  ɾ
make   pUogUeVV   in   conWUolling   Whe   ZoUld   aUoXnd   XV,   bXW   haYe   alVo   challenged   XV.   ɾɾ

 ɾ
ConVideU   one   of   Whe   moVW   impUeVViYe   WechnologieV   of   all   WimeV,   Whe   Wechnolog\   of   ZUiWing.   UVing  ɾ
liWWle   dUaZingV   Wo   depicW   phonemeV,   ZoUdV   haV   been   one   of   Whe   moUe   pUofoXnd   WechnologieV   of   all  ɾ
WimeV.   We   Vpend   a   good   Wime   of   oXU   liYeV   WUaining   Wo   Uecogni]e   ZoUdV,   foUm   VenWenceV,   compoVe  ɾ
aUgXmenWV.   WUiWing   haV   enabled   XV   Wo   WUanVmiW   ideaV   and   infoUmaWion   acUoVV   geneUaWionV.   EYeU\  ɾ
Wime   Ze   made   iW   moUe   efficienW,   aV   ZiWh   Whe   inYenWion   of   Whe   pUinWing   pUeVV,   iW   had   a   pUofoXnd  ɾ
effecW   on   hXman   hiVWoU\.   BXW   Xp   XnWil   Whe   VpUead   of   Whe   inWeUconnecWed   neWZoUkV   of   Vocial   media,  ɾ
Ze   had   feZ   bookV   Wo   Uead.   FeZ,   of   coXUVe,   compaUed   Wo   Whe   WVXnami   of   ZoUdV   Ze   Uead   WheVe   da\V  ɾ
on   Facebook,   online   neZVpapeUV,   and,   Zell,   fake   neZVpapeUV.   NoZada\V,   AI   pUogUamV   can   ZUiWe  ɾ
Vimple   aUWicleV,   VXch   aV   game   UepoUWV   fUom   VpoUWing   eYenWV.   AlUead\   AI   algoUiWhmV   can   do   a   YeU\ ɾ
good   job   in   WUanVlaWing   aXWomaWicall\   fUom   an\   langXage   Wo   oXU   oZn.   The   amoXnW   of   infoUmaWion  ɾ
WhaW   UeacheV   XV   haV   e[ploded.   BXW   oXU   aWWenWion   and   Wime   haV   Uemained   Whe   Vame.  ɾ

 ɾ
CenVoUVhip   XVed   Wo   be   Whe   acW   of   hiding   infoUmaWion   fUom   Whe   pXblic.   In   oXU   neZ   ZoUld,  ɾ
oYeUZhelming   noiVe   can   alVo   fXncWion   aV   cenVoUVhip,   aV   ³epiVWemic   paUal\ViV´   in   JonaWhan  ɾ
ZiWWUain¶V   WeUmV   [22].   OXU   Vocial   media   aUe   VhifWing   oXU   aWWenWion   conVWanWl\   beWZeen   iVVXeV   and  ɾ
WopicV   ZiWh   VXch   Vpeed   and   YolXme   WhaW   Ze   loVe   WUack   of   ZhaW   iV   impoUWanW.  ɾ

 ɾ

PaUW   3.   NR   EaV\   SROXWLRQV  ɾ
 ɾ

The   laVW   coXple   \eaUV   haYe   Veen   a   maVViYe   UiVe   in   inWeUeVW   in   "fake   neZV."   BXW   alWhoXgh   man\  ɾ
UeVeaUcheUV,   poliWicianV,   laZmakeUV,   and   la\people   aUe   WU\ing   Wo   addUeVV   WhiV   iVVXe,   iW   UemainV   an  ɾ
immenVel\   comple[   pUoblem,   challenging   Whe   limiWV   of   oXU   hXman   inWellecW.   WhaW   can   Ze   do?  ɾ

 ɾ



Technolog\   can   ceUWainl\   help,   pUimaUil\   if   iW   iV   XVed   Wo   diVcoYeU   Yalid   eYidence   WhaW   diYeUgeV  ɾ
fUom   ZhaW   Ze   aUe   caVXall\   aiming   Wo   locaWe.   IW   can   alVo   help   Wo   infoUm   XV   Zhen   Ze   find   oXUVelYeV  ɾ
in   an   echo-chambeU.   Wiki   Wechnolog\   mainWaining   eYidence   conVideUed   b\   facW-checkeUV   and  ɾ
libUaUianV   can   alVo   help.   IW   can   help   Whem   Wo   manage   Whe   pUoceVV   and   Whe   UeVW   of   XV   Wo   moniWoU  ɾ
ZhaW   led   Wo   WheiU   deciVionV.   InWeUfaceV   WhaW   giYe   compaUable   e[poVXUe   Wo   a   claim   and   iWV  ɾ
UefXWaWion   ZoXld   alVo   help,   Vo   WhaW,   e.g.,   Whe   commenWV   UefXWing   a   claim   appeaUing   in   a   Vocial  ɾ
mediXm   aUe   UeaVonabl\   YiVible.  ɾ

 ɾ
LaZV,   UegXlaWionV   and   policieV   can   alVo   help:   LaZV   limiWing   Whe   financial   incenWiYeV   WhaW   enable  ɾ
pUankVWeUV,   pUopagandiVWV,   and   adYeUWiVeUV   in   pUodXcing   miVinfoUmaWion   Wo   dUaZ   oXU   aWWenWion  ɾ
and   clickV.   RegXlaWionV   WhaW   UeVWUicW   Whe   collecWion   and   e[change   of   peUVonal   infoUmaWion,   VXch   aV  ɾ
Whe   UecenW   EXUopean   GDPR .   EWhical   policieV   WhaW   pUoWecW   oXU   limiWed   aWWenWion   capiWal   Vo   WhaW   Ze  ɾ3

do   noW   Vink   in   Whe   conVWanW   ZaYe   of   infoUmaWion   WhaW   UeacheV   XV   eYeU\   da\.  ɾ
 ɾ

PolicieV,   laZV,   UegXlaWionV,   WUXVWed   aXWhoUiWieV,   and   Wechnolog\   Zill   help,   bXW   Whe\   Zill   noW   VolYe  ɾ
Whe   pUoblem   of   pUopaganda,   miVinfoUmaWion,   and   "fake   neZV"   if   Ze   jXVW   Uel\   on   Whem.   No  ɾ
VolXWion   Zill   be   compleWe   ZiWhoXW   acWiYe   engagemenW   of   Whe   ciWi]en,   epiVWemological   edXcaWion  ɾ
(noW   jXVW   media   liWeUac\   [23]),   and   an   acWiYe   democUaWic   VocieW\.   We   need   Wo   be   aZaUe   of   Zh\   Ze  ɾ
belieYe   ZhaW   Ze   belieYe   and   of   oXU   oZn   biaVeV.   We   need   Wo   liVWen   Wo   WhoVe   oXWVide   oXU   echo  ɾ
chambeUV.   And   Ze   need   Wo   appl\   cUiWical   Whinking   habiWXall\   Vo   WhaW   Ze   enjo\   pUacWicing   iW   on   a  ɾ
dail\   baViV.   If   Ze   adopW   a   VolXWion   WhaW   UeTXiUeV   eYen   leVV   XVe   of   oXU   bUain,   Ze   ma\   jXVW   become  ɾ
iUUeleYanW   [24].  ɾ

 ɾ
The   aboYe   iV   a   long   liVW   of   challenging   VkillV.   MaVWeU\   of   (moVW   of)   WheVe   VkillV   iV   neceVVaU\   foU   a  ɾ
VXcceVVfXl   life   in   Whe   21VW   cenWXU\   and   be\ond.   IW   iV   noW   eaV\   becaXVe   Ze   need   Wo   change  ɾ
oXUVelYeV.   BXW   WhaW'V   ZhaW   EdXcaWion   ZaV   alZa\V   aboXW.   ɾɾ

 ɾ
 ɾ
 ɾ
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