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m~íáÉåíë=çÑíÉå=Ü~îÉ=Öä~êÉ=~åÇ=éççê=îáëáçå=
ïáíÜ=ÄêáÖÜí=äáÖÜíáåÖI=~åÇ=íÜÉáê=åÉ~ê=îáëáçå=áë=
ãçêÉ=~ÑÑÉÅíÉÇ=íÜ~å=Çáëí~åÅÉ=îáëáçåK===
=
ca^Libd^i=pq^qrp=
=
^ÅÅçêÇáåÖ=íç=íÜÉ=k~íáçå~ä=fåëíáíìíÉë=çÑ=
eÉ~äíÜ=lÑÑáÅÉ=çÑ=aáÉí~êó=pìééäÉãÉåíëIU=íÜÉ=
aáÉí~êó=pìééäÉãÉåí=eÉ~äíÜ=~åÇ=bÇìÅ~íáçå=
^Åí=çÑ=NVVQ=ÇÉÑáåÉë=~=ÇáÉí~êó=ëìééäÉãÉåí=
EçíÜÉê=íÜ~å=íçÄ~ÅÅçF=~ë=~=éêçÇìÅí=íÜ~í=ÄÉ~êë=
çê=Åçåí~áåë=çåÉ=çê=ãçêÉ=çÑ=íÜÉ=ÑçääçïáåÖ=
ÇáÉí~êó=áåÖêÉÇáÉåíëW=~=îáí~ãáåI=ãáåÉê~äI=
~ãáåç=~ÅáÇI=ÜÉêÄI=çê=çíÜÉê=Äçí~åáÅ~äX=~ë=~=
ëìÄëí~åÅÉ=íÜ~í=áåÅêÉ~ëÉë=íÜÉ=íçí~ä=ÇáÉí~êó=
áåí~âÉX=çê=~ë=~=ÅçåÅÉåíê~íÉI=ãÉí~ÄçäáíÉI=
ÅçåëíáíìÉåíI=Éñíê~ÅíI=çê=ÅçãÄáå~íáçå=çÑ=~åó=
áåÖêÉÇáÉåí=ÇÉëÅêáÄÉÇ=~ÄçîÉK==^åó=çÑ=íÜÉëÉ=
ãìëí=ÄÉ=áåíÉåÇÉÇ=Ñçê=áåÖÉëíáçå=áå=íÜÉ=Ñçêã=çÑ=
~=Å~éëìäÉI=éçïÇÉêI=í~ÄäÉíI=ëçÑíÖÉäI=äáèìáÇI=çê=
ÖÉäÅ~é=~åÇ=ãìëí=åçí=ÄÉ=êÉéêÉëÉåíÉÇ=~ë=~=
ÅçåîÉåíáçå~ä=ÑççÇ=çê=~ë=~=ëçäÉ=áíÉã=çÑ=~=ãÉ~ä=
çê=íÜÉ=ÇáÉíK=
=
aáÉí~êó=ëìééäÉãÉåíë=~êÉ=ïáÇÉäó=~î~áä~ÄäÉ=
íÜêçìÖÜ=ã~åó=ÅçããÉêÅá~ä=ëçìêÅÉëI=áåÅäìÇáåÖ=
ÜÉ~äíÜ=ÑççÇ=ëíçêÉëI=ÖêçÅÉêó=ëíçêÉëI=~åÇ=
éÜ~êã~ÅáÉëI=~åÇ=Äó=ã~áä=~åÇ=çå=íÜÉ=fåíÉêåÉíK==
eáëíçêáÅ~ääóI=áå=íÜÉ=råáíÉÇ=pí~íÉëI=íÜÉ=ãçëí=
éêÉî~äÉåí=íóéÉ=çÑ=ÇáÉí~êó=ëìééäÉãÉåí=ï~ë=~=
ãìäíáîáí~ãáåLãáåÉê~ä=í~ÄäÉí=çê=Å~éëìäÉ=íÜ~í=
ï~ë=~î~áä~ÄäÉ=áå=éÜ~êã~ÅáÉë=Äó=éêÉëÅêáéíáçå=
çê=çîÉê=íÜÉ=ÅçìåíÉêK==pìééäÉãÉåíë=Åçåí~áåáåÖ=
ëíêáÅíäó=ÜÉêÄ~ä=éêÉé~ê~íáçåë=ïÉêÉ=äÉëë=ïáÇÉäó=
~î~áä~ÄäÉK==`ìêêÉåíäó=áå=íÜÉ=råáíÉÇ=pí~íÉëI=~=
ïáÇÉ=~êê~ó=çÑ=ëìééäÉãÉåí=éêçÇìÅíë=~êÉ=

~î~áä~ÄäÉI=áåÅäìÇáåÖ=îáí~ãáåëI=ãáåÉê~äëI=~åÇ=
çíÜÉê=åìíêáÉåíëX=Äçí~åáÅ~ä=ëìééäÉãÉåíëX=~åÇ=
áåÖêÉÇáÉåíë=~åÇ=Éñíê~Åíë=çÑ=~åáã~ä=~åÇ=éä~åí=
çêáÖáåK==mêçÇìÅÉêë=çÑ=ëìééäÉãÉåíë=~êÉ=åçí=
~ääçïÉÇ=íç=~ííêáÄìíÉ=~åó=éçíÉåíá~ä=ÜÉ~äíÜ=
ÄÉåÉÑáí=íç=íÜÉáê=éêçÇìÅíëK=
=
qÜÉ=aáÉí~êó=pìééäÉãÉåí=eÉ~äíÜ=~åÇ=
bÇìÅ~íáçå=^Åí=çÑ=NVVQ=äáãáíë=íÜÉ=~ìíÜçêáíó=çÑ=
íÜÉ=cççÇ=~åÇ=aêìÖ=^Çãáåáëíê~íáçå=Eca^F=
çîÉê=ÇáÉí~êó=ëìééäÉãÉåíë=ëáåÅÉ=íÜÉó=~êÉ=åçí=
Åä~ëëáÑáÉÇ=~ë=ÇêìÖëK==qÜÉ=ca^=êÉèìáêÉãÉåí=Ñçê=
éêÉã~êâÉí=êÉîáÉï=çÑ=íÜÉëÉ=éêçÇìÅíë=áë=äÉëë=
íÜ~å=íÜ~í=çîÉê=çíÜÉê=éêçÇìÅíë=áí=êÉÖìä~íÉëI=
ëìÅÜ=~ë=ÇêìÖë=~åÇ=ã~åó=~ÇÇáíáîÉë=ìëÉÇ=áå=
ÅçåîÉåíáçå~ä=ÑççÇëK==qÜÉ=ca^=çîÉêëÉÉë=
ë~ÑÉíóI=ã~åìÑ~ÅíìêáåÖI=~åÇ=éêçÇìÅí=
áåÑçêã~íáçå=ëìÅÜ=~ë=Åä~áãë=áå=~=éêçÇìÅíÛë=
ä~ÄÉäáåÖI=é~Åâ~ÖÉ=áåëÉêíëI=~åÇ=~ÅÅçãé~åóáåÖ=
äáíÉê~íìêÉK==qÜÉ=cÉÇÉê~ä=qê~ÇÉ=`çããáëëáçåI=
ïÜáÅÜ=çîÉêëÉÉë=~ÇîÉêíáëáåÖI=Ü~ë=áëëìÉÇ=
~ÇîÉêíáëáåÖ=ÖìáÇÉäáåÉë=~åÇ=Ü~ë=í~âÉå=~=
åìãÄÉê=çÑ=ÉåÑçêÅÉãÉåí=~Åíáçåë=~Ö~áåëí=
Åçãé~åáÉë=ïÜçëÉ=~ÇîÉêíáëÉãÉåíë=Åçåí~áåÉÇ=
Ñ~äëÉ=~åÇ=ãáëäÉ~ÇáåÖ=áåÑçêã~íáçåK=
=
prjj^ov=lc=bsfabk`b=
=
pÉ~êÅÜ=jÉíÜçÇë=~åÇ=píìÇó=pÉäÉÅíáçå=
=
jbaifkb=~åÇ=íÜÉ=`çÅÜê~åÉ=iáÄê~êó=ïÉêÉ=
ëÉ~êÅÜÉÇ=ìëáåÖ=íÜÉ=âÉóïçêÇë=Å~í~ê~ÅíI=åìíêáJ
íáçåI=~åíáçñáÇ~åíëI=ÄáäÄÉêêóI=~åÇ=îáí~ãáåëK==
qÜÉ=jbaifkb=ëÉ~êÅÜ=ï~ë=êÉëíêáÅíÉÇ=íç=íÜÉ=
båÖäáëÜ=ä~åÖì~ÖÉK==qÜÉ=`çÅÜê~åÉ=iáÄê~êó=Ü~Ç=
åç=ÅçãéäÉíÉÇ=ëóëíÉã~íáÅ=êÉîáÉïë=çå=íÜáë=
ëìÄàÉÅíK==qÜÉ=fåíÉêå~íáçå~ä=_áÄäáçÖê~éÜó=
fåÑçêã~íáçå=çå=aáÉí~êó=pìééäÉãÉåíë=Ef_fapF=
ï~ë=~äëç=ëÉ~êÅÜÉÇ=ìëáåÖ=íÜÉ=âÉóïçêÇ=
Å~í~ê~ÅíI=~åÇ=íÜÉ=ëÉ~êÅÜ=ï~ë=êÉëíêáÅíÉÇ=íç=
éÉÉêJêÉîáÉïÉÇ=~êíáÅäÉëK=
=
pí~íáëíáÅ~ä=fëëìÉë=~åÇ=píìÇó=aÉëáÖå=
=
låÉ=ê~åÇçãáòÉÇI=éä~ÅÉÄçJÅçåíêçääÉÇ=íêá~ä=çÑ=
ÜáÖÜJÇçëÉ=ëìééäÉãÉåí~íáçå=ïáíÜ=îáí~ãáåë=`I=
bI=~åÇ=ÄÉí~JÅ~êçíÉåÉ=çîÉê=S=óÉ~êë=Ü~ë=
êÉéçêíÉÇ=êÉëìäíëK==qÜáë=íêá~äI=íÜÉ=^ÖÉJoÉä~íÉÇ==



`çãéäÉãÉåí~êó=qÜÉê~éó=^ëëÉëëãÉåíW=^åíáçñáÇ~åí=sáí~ãáå=~åÇ= m~ÖÉ=R=
jáåÉê~ä=pìééäÉãÉåíë=~åÇ=`~í~ê~Åí=mêÉîÉåíáçå=~åÇ=mêçÖêÉëëáçå=
 
 
 
 
bóÉ=aáëÉ~ëÉ=píìÇó=E^obapFI=Ü~Ç=çîÉê~ää=
~ÇÜÉêÉåÅÉ=íç=íÜÉ=ëíìÇó=ãÉÇáÅ~íáçå=êÉÖáãÉå=
~åÇ=ÑçääçïJìé=çÑ=TRBK==
=
qïç=~ÇÇáíáçå~ä=ê~åÇçãáòÉÇI=ÇçìÄäÉJã~ëâÉÇI=
ÅçåíêçääÉÇ=íêá~äë=ïÉêÉ=ÑçìåÇ=áå=íÜÉ=äáíÉê~íìêÉI=
Äìí=íÜÉêÉ=~êÉ=äáãáíë=íç=íÜÉ=ÖÉåÉê~äáò~íáçåë=
íÜ~í=Å~å=ÄÉ=ã~ÇÉ=~Äçìí=íÜÉ=ÑáåÇáåÖë=ÄÉÅ~ìëÉ=
íÜÉ=ëíìÇáÉë=ïÉêÉ=éÉêÑçêãÉÇ=áå=~=éçéìä~íáçå=
ïáíÜ=ëáÖåáÑáÅ~åí=åìíêáíáçå~ä=ÇÉÑáÅáÉåÅáÉë=áå=
êìê~ä=`Üáå~K==jçêÉçîÉêI=ÑçääçïJìé=ï~ë=TMB=
íç=TUB=çÑ=~ää=é~êíáÅáé~åíëI=~åÇ=Å~í~ê~Åí=
ëí~íìë=ï~ë=çåäó=~ëëÉëëÉÇ=~í=ÑçääçïJìé=~åÇ=åçí=
~í=Ä~ëÉäáåÉK==^åçíÜÉê=ê~åÇçãáòÉÇ=ÅçåíêçääÉÇ=
íêá~ä=çÑ=îáí~ãáå=b=ëìééäÉãÉåí~íáçåI=íÜÉ=
sáí~ãáå=bI=`~í~ê~ÅíI=~åÇ=^ÖÉJoÉä~íÉÇ=
j~Åìä~ê=aÉÖÉåÉê~íáçå=Esb`^qF=ëíìÇóI=Ü~ë=
êÉéçêíÉÇ=êÉëìäíë=áå=~Äëíê~Åí=Ñçêã=çåäóK=
=
^ää=çíÜÉê=ëíìÇáÉë=ïÉêÉ=çÄëÉêî~íáçå~äI=~åÇ=
ëÉîÉê~ä=~êÉ=äáãáíÉÇ=áå=íÜÉáê=áåíÉêéêÉí~íáçå=
ÄÉÅ~ìëÉ=íÜÉó=ÇáÇ=åçí=ãÉ~ëìêÉ=Å~í~ê~Åí=
ÇÉîÉäçéãÉåí=çê=ÇáÉí~êó=~åÇ=ëìééäÉãÉåí=
áåí~âÉ=áå=~=ëí~åÇ~êÇáòÉÇ=Ñ~ëÜáçåKN==fí=áë=
ÇáÑÑáÅìäí=~åÇ=áãéêÉÅáëÉ=íç=~ëëÉëë=~åíáçñáÇ~åí=
åìíêáÉåí=ëí~íìë=Ä~ëÉÇ=çå=ëÉäÑJêÉéçêíÉÇ=ÇáÉí~êó=
áåí~âÉëI=é~êíäó=ÄÉÅ~ìëÉ=î~êá~íáçåë=áå=~ÄëçêéJ
íáçå=~êÉ=åçí=í~âÉå=áåíç=~ÅÅçìåí=~åÇ=ÄÉÅ~ìëÉ=
çÑ=êÉÅ~ää=Äá~ëKV==pÉêìã=ÅçåÅÉåíê~íáçåëI=ïÜáÅÜ=
Çç=åçí=ÇÉéÉåÇ=çå=é~êíáÅáé~åí=êÉÅ~ääI=í~âÉ=áåíç=
~ÅÅçìåí=ÇáÑÑÉêÉåÅÉë=áå=~ÄëçêéíáçåI=~åÇ=íÜÉó=
~êÉ=íóéáÅ~ääó=êÉéêÉëÉåí~íáîÉ=çÑ=êÉÅÉåí=áåí~âÉK==
kçåê~åÇçãáòÉÇ=ëíìÇáÉë=Å~ååçí=~Çàìëí=Ñçê=~ää=
ÅçåÑçìåÇáåÖ=Ñ~Åíçêë=íÜ~í=ÅçìäÇ=~ÑÑÉÅí=íÜÉ=êáëâ=
çÑ=ÇÉîÉäçéáåÖ=Å~í~ê~ÅíëI=ëìÅÜ=~ë=çíÜÉê=
ÇáÑÑÉêÉåÅÉë=ÄÉíïÉÉå=éçéìä~íáçåë=ïÜç=í~âÉ=
ëìééäÉãÉåíë=~åÇ=Ü~îÉ=ÜÉ~äíÜáÉê=ÇáÉíë=~åÇ=
éçéìä~íáçåë=ïÜç=Çç=åçí=í~âÉ=ëìééäÉãÉåíëKO==
cçê=Éñ~ãéäÉI=é~íáÉåíë=ïÜç=í~âÉ=ëìééäÉãÉåíë=
ã~ó=êÉéêÉëÉåí=~=ÜÉ~äíÜáÉê=éçéìä~íáçå=çîÉê~ääK==
qÜìëI=çÄëÉêî~íáçå~ä=ëíìÇáÉë=Å~å=ëíêçåÖäó=
ëìÖÖÉëí=~å=~ëëçÅá~íáçåI=Äìí=íÜÉó=Å~ååçí=éêçîÉ=
~=Å~ìë~íáîÉ=ÉÑÑÉÅíK=
=
péÉÅáÑáÅ~íáçå=çÑ=iÉîÉä=çÑ=bîáÇÉåÅÉ=
=
qÜÉ=^ÖÉJoÉä~íÉÇ=bóÉ=aáëÉ~ëÉ=píìÇó=áë=ê~íÉÇ=
~ë=iÉîÉä=f=ÉîáÇÉåÅÉK=qïç=~ÇÇáíáçå~ä=

ê~åÇçãáòÉÇ=ÇçìÄäÉJã~ëâÉÇ=ÅçåíêçääÉÇ=íêá~äë=
éÉêÑçêãÉÇ=áå=~=éçéìä~íáçå=ïáíÜ=åìíêáíáçå~ä=
ÇÉÑáÅáÉåÅáÉë=ïÉêÉ=ÅçåÇìÅíÉÇ=áå=ëìÅÜ=~=ã~ååÉê=
~ë=íç=éêçÇìÅÉ=~ÅÅìê~íÉ=~åÇ=êÉäá~ÄäÉ=Ç~í~I=Äìí=
íÜÉó=ÇáÇ=åçí=ÅçääÉÅí=áåÑçêã~íáçå=çå=Å~í~ê~Åí=
ëí~íìë=~í=Ä~ëÉäáåÉ=~åÇ=íÜÉêÉÑçêÉ=~êÉ=ê~íÉÇ=~ë=
iÉîÉä=ff=ÉîáÇÉåÅÉK==^ää=çíÜÉê=ëíìÇáÉë=~êÉ=
çÄëÉêî~íáçå~äI=~åÇ=áåíÉêéêÉí~íáçå=çÑ=íÜÉã=áë=
äáãáíÉÇ=ÄÉÅ~ìëÉ=çÑ=ÇÉÑáÅáÉåÅáÉë=áå=ëíìÇó=
ÇÉëáÖåKN=
=
lkdlfkd=pqrafbp=
=
qÜÉêÉ=~êÉ=Ñçìê=ä~êÖÉ=çåÖçáåÖ=ëíìÇáÉëI=íÜêÉÉ=áå=
íÜÉ=råáíÉÇ=pí~íÉë=~åÇ=çåÉ=áå=^ìëíê~äá~I=~åÇ=
áåáíá~ä=êÉëìäíë=ïáää=ÄÉÅçãÉ=~î~áä~ÄäÉ=áå=OMMOK==
få=íÜÉ=sb`^q=ëíìÇó=áå=jÉäÄçìêåÉI=
^ìëíê~äá~I=~=íçí~ä=ë~ãéäÉ=çÑ=NIOMQ=áåÇáîáÇì~äë=
RR=íç=UM=óÉ~êë=çäÇ=Ü~îÉ=ÄÉÉå=ÉåêçääÉÇ=áå=~=
íêá~ä=çÑ=îáí~ãáå=b=RMM=frLÇ~ó=~åÇ=éä~ÅÉÄç=
çîÉê=R=óÉ~êëKNM=
=
qÜêÉÉ=~ÇÇáíáçå~ä=íêá~äë=áå=íÜÉ=råáíÉÇ=pí~íÉë=
ïáää=áåÅäìÇÉ=Å~í~ê~Åí=áå=íÜÉ=ëíìÇó=çìíÅçãÉëK==
qÜÉ=tçãÉåÛë=eÉ~äíÜ=píìÇó=Ü~ë=ê~åÇçãáòÉÇ=
PVIUTS=ÜÉ~äíÜó=ÑÉã~äÉ=ÜÉ~äíÜ=éêçÑÉëëáçå~äë=
QR=óÉ~êë=çäÇ=~åÇ=çäÇÉê=íç=äçïJÇçëÉ=~ëéáêáå=
~åÇ=~åíáçñáÇ~åí=îáí~ãáåë=Eîáí~ãáå=`I=îáí~ãáå=
bI=ÄÉí~JÅ~êçíÉåÉI=~åÇ=~=ÅçãÄáå~íáçå=çÑ=
Ñçä~íÉI=îáí~ãáå=_SI=~åÇ=îáí~ãáå=_NOFK==få=íÜÉ=
mÜóëáÅá~åÛë=eÉ~äíÜ=píìÇó=ffI=NRIMMM=ã~äÉ=
éÜóëáÅá~åë=ïáää=ÄÉ=ê~åÇçãáòÉÇ=íç=çåÉ=çÑ=Ñçìê=
ÖêçìéëI=áåÅäìÇáåÖ=ÄÉí~JÅ~êçíÉåÉ=~åÇ=éä~ÅÉÄç=
ÖêçìéëK==qÜÉ=tçãÉåÛë=^åíáçñáÇ~åí=
`~êÇáçî~ëÅìä~ê=píìÇó=Ü~ë=UINTN=ïçãÉå=~í=
ÜáÖÜ=êáëâ=Ñçê=Å~êÇáçî~ëÅìä~ê=ÇáëÉ~ëÉ=ê~åÇçãJ
áòÉÇ=íç=îáí~ãáå=`I=îáí~ãáå=bI=Ñçä~íÉI=îáí~ãáå=
_SI=~åÇ=îáí~ãáå=_NO=ëìééäÉãÉåí~íáçåK=
=
_bkbcfqp=
=
q~ÄäÉ=N=ëìãã~êáòÉë=íÜÉ=êÉëìäíë=çÑ=íÜÉ=
ÅçãéäÉíÉÇ=íêá~äë=ÇáëÅìëëÉÇ=áå=íÜáë=~ëëÉëëãÉåíK==
qÜÉ=^obap=ê~åÇçãäó=~ëëáÖåÉÇ=QISOV=
é~êíáÅáé~åíë=íç=êÉÅÉáîÉ=Ç~áäó=çê~ä=í~ÄäÉíë=
Åçåí~áåáåÖ=ÉáíÜÉê=~åíáçñáÇ~åíë=Eîáí~ãáå=`I=
RMM=ãÖX=îáí~ãáå=bI=QMM=frX=~åÇ=ÄÉí~J
Å~êçíÉåÉI=NR=ãÖF=çê=åç=~åíáçñáÇ~åíëKNN==



`çãéäÉãÉåí~êó=qÜÉê~éó=^ëëÉëëãÉåíW=^åíáçñáÇ~åí=sáí~ãáå=~åÇ= m~ÖÉ=S=
jáåÉê~ä=pìééäÉãÉåíë=~åÇ=`~í~ê~Åí=mêÉîÉåíáçå=~åÇ=mêçÖêÉëëáçå=
 
 
 
 
m~êíáÅáé~åíë=ïÉêÉ=ÑçääçïÉÇ=Ñçê=~å=~îÉê~ÖÉ=çÑ=
SKP=óÉ~êëK==kç=ëí~íáëíáÅ~ääó=ëáÖåáÑáÅ~åí=ÉÑÑÉÅí=
çÑ=íÜÉ=~åíáçñáÇ~åí=Ñçêãìä~íáçå=ï~ë=ëÉÉå=çå=
íÜÉ=ÇÉîÉäçéãÉåí=çÑ=~ÖÉJêÉä~íÉÇ=äÉåë=çé~ÅáíáÉë=
EçÇÇë=ê~íáçZMKVTI=mZMKRRFK=qÜÉêÉ=ï~ë=~äëç=åç=
ëí~íáëíáÅ~ääó=ëáÖåáÑáÅ~åí=ÉÑÑÉÅí=çÑ=íêÉ~íãÉåí=áå=
êÉÇìÅáåÖ=íÜÉ=êáëâ=çÑ=éêçÖêÉëëáçå=Ñçê=~åó=çÑ=
íÜÉ=P=äÉåë=çé~Åáíó=íóéÉë=çê=Ñçê=Å~í~ê~Åí=
ëìêÖÉêóK=píìÇó=é~êíáÅáé~åíë=ïÉêÉ=
éêÉÇçãáå~åíäó=`~ìÅ~ëá~å=^ãÉêáÅ~å=EVSBFI=
êÉä~íáîÉäó=ïÉää=åçìêáëÜÉÇI=~åÇ=íÜÉ=ãÉÇá~å=~ÖÉ=
ï~ë=SU=óÉ~êëK=^í=Ä~ëÉäáåÉI=UB=ïÉêÉ=ÅìêêÉåí=
ÅáÖ~êÉííÉ=ëãçâÉêë=~åÇ=SSB=ÅÜçëÉ=íç=í~âÉ=
`Éåíêìã=EtÜáíÉÜ~ääJoçÄáåë=eÉ~äíÜÅ~êÉI=
j~ÇáëçåI=kgFI=~=ãìäíáîáí~ãáå=~åÇ=ãáåÉê~ä=
ëìééäÉãÉåí=ïáíÜ=êÉÅçããÉåÇÉÇ=Ç~áäó=
~ääçï~åÅÉJäÉîÉä=Ççë~ÖÉëK=
=
qÜÉ=iáåñá~å=`~í~ê~Åí=píìÇáÉë=~êÉ=íïç=
ê~åÇçãáòÉÇ=ÇçìÄäÉJã~ëâÉÇ=ÅçåíêçääÉÇ=íêá~äë=
ïáíÜ=îáí~ãáå=~åÇ=ãáåÉê~ä=ëìééäÉãÉåíë=
ÅçåÇìÅíÉÇ=áå=êìê~ä=`Üáå~KO==få=íÜÉ=Ñáêëí=íêá~ä=
EåZOINQNFI=é~íáÉåíë=ïÉêÉ=ê~åÇçãäó=~ëëáÖåÉÇ=
íç=í~âÉ=ÉáíÜÉê=íïç=ãìäíáéäÉ=îáí~ãáåLãáåÉê~ä=
í~ÄäÉíë=~åÇ=çåÉ=ÄÉí~JÅ~êçíÉåÉ=Å~éëìäÉ=çê=
ã~íÅÜáåÖ=éä~ÅÉÄçë=çîÉê=~=SJóÉ~ê=éÉêáçÇK==^=
íçí~ä=çÑ=TUB=çÑ=é~êíáÅáé~åíë=ïÉêÉ=Éñ~ãáåÉÇ=
~í=ÑçääçïJìéK==qÜáë=ëíìÇó=ÑçìåÇ=íÜ~í=ãìäíáJ
îáí~ãáå=ëìééäÉãÉåíë=~ééÉ~êÉÇ=íç=êÉÇìÅÉ=íÜÉ=
êáëâ=çÑ=åìÅäÉ~ê=Å~í~ê~Åíë=Ñçê=é~íáÉåíë=SR=íç=TQ=
óÉ~êë=çäÇ=Äó=PSBK==qÜÉêÉ=ï~ë=åç=ëáÖåáÑáÅ~åí=
ÉÑÑÉÅí=ÑçìåÇ=Ñçê=é~íáÉåíë=QR=íç=SQ=óÉ~êë=çäÇK==
qÜÉ=ëÉÅçåÇ=íêá~ä=EåZPIOQVF=áåîçäîÉÇ=Ñçìê=
ÇáÑÑÉêÉåí=îáí~ãáåL=ãáåÉê~ä=ÅçãÄáå~íáçåë=~åÇ=
ÉáÖÜí=íêÉ~íãÉåí=ÖêçìéëI=áåÅäìÇáåÖ=~=éä~ÅÉÄç=
ÖêçìéI=çîÉê=~=RJóÉ~ê=éÉêáçÇI=ïáíÜ=TMB=çÑ=
é~íáÉåíë=Éñ~ãáåÉÇ=~í=ÑçääçïJìéK==qÜáë=ëíìÇó=
ÑçìåÇ=íÜ~í=íÜÉ=ÅçãÄáå~íáçå=çÑ=êáÄçÑä~îáå=~åÇ=
åá~Åáå=ï~ë=~ëëçÅá~íÉÇ=ïáíÜ=~=êÉÇìÅÉÇ=êáëâ=çÑ=
åìÅäÉ~ê=Å~í~ê~Åí=EQQB=ÇÉÅêÉ~ëÉF=áå=é~íáÉåíë=
SR=íç=TQ=óÉ~êë=çäÇK==`~í~ê~Åí=ëí~íìë=ï~ë=
~ëëÉëëÉÇ=çåäó=~í=ÑçääçïJìéK=
=
^=éêÉäáãáå~êó=êÉéçêí=Ñêçã=íÜÉ=sb`^q=
píìÇóI=~=íêá~ä=çÑ=îáí~ãáå=b=ëìééäÉãÉåí~íáçå=
îÉêëìë=éä~ÅÉÄç=áå=NINVP=áåÇáîáÇì~äëI=ÑçìåÇ=
åç=ëáÖåáÑáÅ~åí=ÇáÑÑÉêÉåÅÉ=ÄÉíïÉÉå=íÜÉ=íïç=
Öêçìéë=áå=QJóÉ~ê=éêçÖêÉëëáçå=çÑ=ÉáíÜÉê=

åìÅäÉ~ê=çê=ÅçêíáÅ~ä=Å~í~ê~ÅíI=~åÇ=åç=ëáÖåáÑóJ
Å~åí=ÇáÑÑÉêÉåÅÉ=áå=íÜÉ=éêçéçêíáçå=çÑ=Å~ëÉë=çÑ=
Å~í~ê~Åí=Éñíê~Åíáçå=xoçÄã~å=iaI=jÅ`~êíó=
`^I=qáâÉääáë=dI=Éí=~äK=sb`^q=ëíìÇóW=qÜÉ=
ÉÑÑÉÅí=çÑ=îáí~ãáå=b=çå=íÜÉ=éêçÖêÉëëáçå=çÑ=äÉåë=
çé~ÅáÑáÅ~íáçå=EéêÉäáãáå~êó=êÉëìäíëFK=fåîÉëí=
léÜíÜ~äãçä=sáë=pÅá=OMMNX=QO=EpìééäFWpRMUzK==
=
^=NVVR=ã~àçê=êÉîáÉï=çÑ=Å~í~ê~Åí=êáëâ=Ñ~Åíçêë=
ÅçåÅäìÇÉÇ=íÜ~í=~ÖÉJêÉä~íÉÇ=Å~í~ê~Åí=áë=~=
ãìäíáÑ~Åíçêá~ä=ÇáëÉ~ëÉ=~åÇ=íÜ~í=íÜÉêÉ=~êÉ=
ÇáÑÑÉêÉåí=êáëâ=Ñ~Åíçêë=Ñçê=ÇáÑÑÉêÉåí=ÇáëÉ~ëÉëKNO==
fí=~äëç=ëÜçïÉÇ=íÜ~í=ÑáåÇáåÖë=çÑ=~åíáçñáÇ~åí=
ëíìÇáÉë=ïÉêÉ=ÅçåÑäáÅíáåÖI=~åÇ=íÜ~í=ãçêÉ=Ç~í~=
~êÉ=êÉèìáêÉÇ=íç=Éëí~ÄäáëÜ=~å=~ëëçÅá~íáçå=ïáíÜ=
Å~í~ê~ÅíëK==^=NVVU=êÉîáÉï=çÑ=åìíêáíáçå=
ëìééäÉãÉåíë=~åÇ=íÜÉ=ÉóÉ=ëí~íÉÇ=íÜ~í=
“béáÇÉãáçäçÖáÅ~ä=ëíìÇáÉë=ÖáîÉ=áåÅçåëáëíÉåí=
ëìééçêí=íç=íÜÉ=ëìÖÖÉëíáçå=íÜ~í=åìíêáíáçå=éä~óë=
~=êçäÉ=áå=ÇÉîÉäçéãÉåí=çÑ=Å~í~ê~Åí=áå=ã~åKÒP==
^=NVVV=êÉîáÉï=çå=íÜÉ=ë~ãÉ=ëìÄàÉÅí=
ÅçåÅäìÇÉÇI=“béáÇÉãáçäçÖáÅ~ä=ÉîáÇÉåÅÉ=Ñçê=íÜÉ=
~åíáçñáÇ~åí=ÜóéçíÜÉëáë=áå=Üìã~åë=Ü~ë=ÄÉÉå=
ÅçåÑäáÅíáåÖKÒN=
=
^=êÉîáÉï=~êíáÅäÉ=çå=íÜÉ=êÉÅçããÉåÇÉÇ=ÇáÉí~êó=
~ääçï~åÅÉ=Ñçê=îáí~ãáå=`=ÅçåÅäìÇÉÇ=íÜ~í=“^í=
íÜáë=ëí~ÖÉ=áí=áë=ÇáÑÑáÅìäí=íç=éêçéçëÉ=~=
éêçíÉÅíáîÉ=îáí~ãáå=`=áåí~âÉ=ïáíÜ=êÉëéÉÅí=íç=
Å~í~ê~Åí=ÄÉÅ~ìëÉ=çÑ=íÜÉ=äáãáíÉÇ=åìãÄÉê=çÑ=
éêçëéÉÅíáîÉ=ÅçÜçêí=ëíìÇáÉë=~åÇ=íÜÉ=ïáÇÉ=
ê~åÖÉ=çÑ=éêçíÉÅíáîÉ=ÅçåÅÉåíê~íáçåë=
êÉéçêíÉÇKÒNP==^=êÉÅÉåí=fåëíáíìíÉ=çÑ=jÉÇáÅáåÉ=
píìÇó=çå=aáÉí~êó=oÉÑÉêÉåÅÉ=fåí~âÉë=Ñçê=
sáí~ãáå=`I=sáí~ãáå=bI=pÉäÉåáìã=~åÇ=
`~êçíÉåçáÇë=åçíÉÇI=“^=åìãÄÉê=çÑ=çÄëÉêî~J
íáçå~ä=ÉéáÇÉãáçäçÖáÅ~ä=ëíìÇáÉë=Ü~îÉ=Éñ~ãáåÉÇ=
íÜÉ=êÉä~íáçåëÜáé=ÄÉíïÉÉå=áåí~âÉë=çÑ=îáí~ãáå=
`I=îáí~ãáå=bI=~åÇ=Å~êçíÉåçáÇë=~åÇ=íÜÉ=
éêÉëÉåÅÉ=çÑ=Å~í~ê~Åíë=áå=Üìã~åëK==pÉîÉê~ä=
ëíìÇáÉë=áåÇáÅ~íÉ=~=äçïÉêÉÇ=êáëâ=çÑ=Å~í~ê~Åíë=
~ëëçÅá~íÉÇ=ïáíÜ=ÉáíÜÉê=~å=áåÅêÉ~ëÉÇ=ëÉêìã=
äÉîÉä=çÑ=íÜÉëÉ=ÇáÉí~êó=ÅçãéçåÉåíë=çê=
ëìééäÉãÉåí=ìëÉK==qÜÉëÉ=ëíìÇáÉëI=ëáåÅÉ=
çÄëÉêî~íáçå~ä=áå=å~íìêÉI=Çç=åçí=ÅçåëíáíìíÉ=~í=
íÜáë=íáãÉ=~=ëìÑÑáÅáÉåí=Ä~ëáë=Ñçê=~=ÅçåÅäìëáçå=
íÜ~í=íÜÉëÉ=ÇáÉí~êó=ÅçãéçåÉåíë=Å~å=éêÉîÉåí=
Å~í~ê~Åíë=áå=Üìã~åëKÒNQ===



`çãéäÉãÉåí~êó=qÜÉê~éó=^ëëÉëëãÉåíW=^åíáçñáÇ~åí=sáí~ãáå=~åÇ= m~ÖÉ=T=
jáåÉê~ä=pìééäÉãÉåíë=~åÇ=`~í~ê~Åí=mêÉîÉåíáçå=~åÇ=mêçÖêÉëëáçå=
 
 
 
 
qÜÉ=iÉåë=lé~ÅáíáÉë=`~ëÉJ`çåíêçä=píìÇó=
EåZNIPUMF=ÑçìåÇ=ÜáÖÜ=ÇáÉí~êó=áåí~âÉ=E~ë=
êÉéçêíÉÇ=Äó=íÜÉ=é~íáÉåíëF=çÑ=îáí~ãáå=`I=
îáí~ãáå=bI=êáÄçÑä~îáåI=~åÇ=Å~êçíÉåÉ=~ééÉ~êÉÇ=
íç=Ü~îÉ=~=éêçíÉÅíáîÉ=ÉÑÑÉÅí=Ñçê=åìÅäÉ~êI=
ÅçêíáÅ~äI=~åÇ=ãáñÉÇ=Å~í~ê~ÅíëI=êÉÇìÅáåÖ=íÜÉ=
êáëâ=çÑ=ÇÉîÉäçéáåÖ=Å~í~ê~Åíë=Äó=ãçêÉ=íÜ~å=
RMBKNR==fí=~äëç=ÑçìåÇ=íÜ~í=~=ÜáÖÜÉê=ëÉêìã=
îáí~ãáå=b=äÉîÉä=ï~ë=~ëëçÅá~íÉÇ=ïáíÜ=~=äçïÉê=
êáëâ=çÑ=åìÅäÉ~ê=Å~í~ê~ÅíI=êáÄçÑä~îáå=~ééÉ~êÉÇ=
íç=ÄÉ=~ëëçÅá~íÉÇ=ïáíÜ=~=äçïÉê=êáëâ=çÑ=~åó=íóéÉ=
çÑ=Å~í~ê~ÅíëI=~åÇ=áêçå=ï~ë=~ëëçÅá~íÉÇ=ïáíÜ=~=
äçïÉê=êáëâ=çÑ=ÅçêíáÅ~ä=Å~í~ê~ÅíK==^=
ÄáçÅÜÉãáÅ~ä=~å~äóëáë=Ñçê=îáí~ãáå=b=~åÇ=
ëÉäÉåáìã=áå=ÄäççÇ=ë~ãéäÉë=ï~ë=ëìÄëÉèìÉåíäó=
éÉêÑçêãÉÇ=áå=~ää=é~íáÉåíëKNS==qÜáë=ëíìÇó=ÑçìåÇ=
íÜ~í=äÉåë=çé~ÅáíáÉë=ïÉêÉ=~ëëçÅá~íÉÇ=ïáíÜ=
äçïÉê=äÉîÉäë=çÑ=îáí~ãáå=bI=áêçåI=êáÄçÑä~îáåI=
~åÇ=éêçíÉáåK==^åçíÜÉê=Å~ëÉJÅçåíêçä=ëíìÇó=
ïáíÜ=ëáãáä~ê=ãÉíÜçÇçäçÖóI=qÜÉ=fí~äá~åJ
^ãÉêáÅ~å=`~í~ê~Åí=píìÇó=EåZNIMMUFI=ÇáÇ=åçí=
ÑáåÇ=äáåâ~ÖÉë=ÄÉíïÉÉå=~åó=åìíêáÉåíë=Eáåí~âÉ=
áåÑçêã~íáçå=çÄí~áåÉÇ=Äó=áåíÉêîáÉïF=çê=
ÄáçÅÜÉãáÅ~ä=íÉëíáåÖ=~åÇ=äÉåë=çé~ÅáíáÉëKNT==^=
íÜáêÇ=Å~ëÉJÅçåíêçä=ëíìÇó=ïáíÜ=ëáãáä~ê=
ãÉíÜçÇçäçÖóI=íÜÉ=fåÇá~J^ãÉêáÅ~å=`~ëÉJ
`çåíêçä=píìÇó=EåZNIQQNFI=ÇáÇ=åçí=ÑáåÇ=~å=
~ëëçÅá~íáçå=ÄÉíïÉÉå=îáí~ãáå=b=~åÇ=Å~í~ê~ÅíKNU=
=
`êçëëJëÉÅíáçå~ä=ëíìÇáÉë=áåîçäîáåÖ=ëìêîÉóë=
Ä~ëÉÇ=çå=é~êíáÅáé~åí=êÉÅ~ää=áåÅäìÇÉÇ=íÜÉ=
kìíêáíáçå~ä=c~Åíçêë=áå=bóÉ=aáëÉ~ëÉ=píìÇó=
EåZOINROFI=íÜÉ=_~êÄ~Ççë=bóÉ=píìÇó=
EåZQIPNQFI=íÜÉ=_äìÉ=jçìåí~áåë=bóÉ=píìÇó=
EåZOIVMMFI=íÜÉ=pÉÅçåÇ=k~íáçå~ä=eÉ~äíÜ=~åÇ=
kìíêáíáçå=bñ~ãáå~íáçå=pìêîÉó=Eke^kbp=ffF=
EåZQIMMNF=~åÇ=~=êÉéçêí=Ñêçã=íÜÉ=çåÖçáåÖ=
sb`^q=ëíìÇó=EåZNINNNFK==qÜÉ=kìíêáíáçå~ä=
c~Åíçêë=áå=bóÉ=aáëÉ~ëÉ=píìÇó=ÑçìåÇ=íÜ~í=áå=
áåÇáîáÇì~äë=ïáíÜçìí=Çá~ÄÉíÉëI=êÉÖìä~ê=ìëÉ=çÑ=
ãìäíáîáí~ãáåë=Ñçê=NM=óÉ~êë=ï~ë=~ëëçÅá~íÉÇ=
ïáíÜ=~=ÇÉÅêÉ~ëÉÇ=êáëâ=çÑ=åìÅäÉ~ê=ëÅäÉêçëáëKNV==fí=
~äëç=~ëëÉëëÉÇ=ëÉêìã=äÉîÉäë=Ñçê=QMM=é~íáÉåíëI=
~åÇ=áí=ÇáÇ=åçí=ÑáåÇ=íÜ~í=ÜáÖÜÉê=ëÉêìã=äÉîÉäë=çÑ=
Å~êçíÉåçáÇë=çê=íçÅçéÜÉêçäë=ïÉêÉ=~ëëçÅá~íÉÇ=
ïáíÜ=äÉëë=ëÉîÉêÉ=ÅçêíáÅ~ä=çê=åìÅäÉ~ê=
çé~ÅáíáÉëKOM==^åçíÜÉê=ê~åÇçã=ë~ãéäÉ=çÑ=QMM=

é~íáÉåíë=áå=íÜáë=éçéìä~íáçå=ïáíÜ=~=RJóÉ~ê=
ÑçääçïJìé=ÇáÇ=ëìÖÖÉëí=íÜ~í=ëÉêìã=íçÅçéÜÉêçä=
ÅçåÅÉåíê~íáçåë=ïÉêÉ=~ëëçÅá~íÉÇ=ïáíÜ=Å~í~ê~ÅíI=
Äìí=ëÉêìã=Å~êçíÉåçáÇ=ÅçåÅÉåíê~íáçåë=ïÉêÉ=
åçíKV=
=
qÜÉ=_~êÄ~Ççë=bóÉ=píìÇó=êÉëìäíë=áåÇáÅ~íÉÇ=~å=
~ëëçÅá~íáçå=ÄÉíïÉÉå=~=êÉÇìÅÉÇ=êáëâ=Ñçê=
ÅçêíáÅ~ä=Å~í~ê~Åí=Ñçê=é~íáÉåíë=ìåÇÉê=TM=óÉ~êë=
çäÇ=~åÇ=íÜÉ=êÉÖìä~ê=ìëÉ=çÑ=åìíêáíáçå~ä=
ëìééäÉãÉåíëKON==qÜÉ=_äìÉ=jçìåí~áåë=bóÉ=
píìÇó=ÑçìåÇ=~=ÇÉÅêÉ~ëÉÇ=éêÉî~äÉåÅÉ=çÑ=
åìÅäÉ~ê=Å~í~ê~Åí=áå=éÉêëçåë=êÉéçêíáåÖ=ÜáÖÜÉê=
áåí~âÉë=çÑ=éêçíÉáåI=îáí~ãáå=^I=åá~ÅáåI=íÜá~ãáå=
E_NFI=~åÇ=êáÄçÑä~îáåKOO==sáí~ãáå=`=ï~ë=åçí=
ÑçìåÇ=íç=ÄÉ=~ëëçÅá~íÉÇ=ïáíÜ=êÉÇìÅÉÇ=Å~í~ê~Åí=
éêÉî~äÉåÅÉK==qÜÉ=ëíìÇó=åçíÉÇ=íÜ~í=
“kìãÉêçìë=ÉéáÇÉãáçäçÖáÅ~ä=ëíìÇáÉë=Ü~îÉ=
ÄÉÉå=ÅçåÇìÅíÉÇ=çÑ=íÜÉ=êÉä~íáçåëÜáé=ÄÉíïÉÉå=
áåí~âÉ=çÑ=~åíáçñáÇ~åí=îáí~ãáåë=Eîáí~ãáåë=^I=
`I=~åÇ=bF=~åÇ=êáëâ=çÑ=Å~í~ê~Åí=áå=çäÇÉê=
éÉçéäÉK==qÜÉëÉ=ëíìÇáÉë=Ü~îÉ=éêçÇìÅÉÇ=
ÅçåÑäáÅíáåÖ=ÑáåÇáåÖëI=éÉêÜ~éë=ÄÉÅ~ìëÉ=çÑ=
áå~ÇÉèì~íÉ=ãÉ~ëìêÉãÉåí=çÑ=ÇáÉí=~åÇLçê=
Å~í~ê~Åí=áå=ã~åó=ëíìÇáÉëKÒOO=
=
få=íÜÉ=_äìÉ=jçìåí~áåë=bóÉ=píìÇóI=ìëÉ=çÑ=
ãìäíáîáí~ãáå=ëìééäÉãÉåíë=ï~ë=~ëëçÅá~íÉÇ=
ïáíÜ=êÉÇìÅÉÇ=éêÉî~äÉåÅÉ=çÑ=åìÅäÉ~ê=Å~í~ê~ÅíK==
cçê=ÄçíÜ=åìÅäÉ~ê=~åÇ=ÅçêíáÅ~ä=Å~í~ê~ÅíI=äçåÖÉê=
Çìê~íáçå=çÑ=ãìäíáîáí~ãáå=ìëÉ=ï~ë=~ëëçÅá~íÉÇ=
ïáíÜ=êÉÇìÅÉÇ=Å~í~ê~Åí=éêÉî~äÉåÅÉK==cçä~íÉ=~åÇ=
îáí~ãáå=_NO=ëìééäÉãÉåíë=ïÉêÉ=éêçíÉÅíáîÉ=
~Ö~áåëí=ÅçêíáÅ~ä=Å~í~ê~ÅíKOP=

=
^=ëíìÇó=çÑ=ëÉêìã=äÉîÉäë=çÑ=îáí~ãáå=`=áå=
áåÇáîáÇì~äë=SM=íç=TQ=çäÇ=óÉ~êë=ÉåêçääÉÇ=áå=
ke^kbp=ff=ÑçìåÇ=íÜ~í=É~ÅÜ=N=ãÖ=áåÅêÉ~ëÉ=áå=
ëÉêìã=äÉîÉäë=çÑ=îáí~ãáå=`=ï~ë=~ëëçÅá~íÉÇ=
ïáíÜ=~=OSB=äçïÉê=éêÉî~äÉåÅÉ=çÑ=ëÉäÑJêÉéçêíÉÇ=
Å~í~ê~ÅíëKOQ==qÜÉêÉ=ïÉêÉ=åç=~ëëçÅá~íáçåë=
ÑçìåÇ=Ñçê=ëÉäÑJêÉéçêíÉÇ=îáí~ãáå=^=~åÇ=
îáí~ãáå=b=ëìééäÉãÉåí=áåí~âÉ=~åÇ=éêÉî~äÉåÅÉ=
çÑ=ëÉäÑJêÉéçêíÉÇ=Å~í~ê~ÅíëK==eçïÉîÉêI=
ke^kbp=ff=ÇáÇ=åçí=ÅçääÉÅí=áåÑçêã~íáçå=çå=
íóéÉ=çÑ=Å~í~ê~Åí=~åÇ=êáëâ=Ñ~Åíçêë=Ñçê=Å~í~ê~ÅíK==
sçäìåíÉÉêë=ÉåêçääÉÇ=áå=íÜÉ=çåÖçáåÖ=sb`^q=
ëíìÇó=ïÉêÉ=èìÉëíáçåÉÇ=~Äçìí=íÜÉáê=é~ëí==



`çãéäÉãÉåí~êó=qÜÉê~éó=^ëëÉëëãÉåíW=^åíáçñáÇ~åí=sáí~ãáå=~åÇ= m~ÖÉ=U=
jáåÉê~ä=pìééäÉãÉåíë=~åÇ=`~í~ê~Åí=mêÉîÉåíáçå=~åÇ=mêçÖêÉëëáçå=
 
 
 
 
îáí~ãáå=b=ëìééäÉãÉåí~íáçåKOR==^å=~ëëçÅá~íáçå=
ï~ë=ÑçìåÇ=ÄÉíïÉÉå=éêáçê=ëìééäÉãÉåí~íáçå=
~åÇ=íÜÉ=~ÄëÉåÅÉ=çÑ=ÅçêíáÅ~ä=çé~ÅáíóI=Äìí=åç=
~ëëçÅá~íáçå=ï~ë=ÑçìåÇ=Ñçê=åìÅäÉ~ê=çé~ÅáíóK=
=
låÉ=ëíìÇó=çÑ=QNM=ÜóéÉêÅÜçäÉëíÉêçäÉãáÅ=ãÉå=
áå=cáåä~åÇ=ÑçìåÇ=íÜ~í=~=äçïJéä~ëã~=îáí~ãáå=
b=äÉîÉä=ï~ë=~ëëçÅá~íÉÇ=ïáíÜ=~=PKTJÑçäÇ=ÉñÅÉëë=
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Date 
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Type of Study 

 

Sample Size 

 

Measure 

 

Results 

High-Dose Vitamin C, E, and Beta-Carotene Supplement 
AREDS11 2001 Randomized 

placebo-
controlled 

4.629 Supplement use No effect on the development or 
progression of lens opacities 

Multivitamin Supplement 
Linxian Cataract 2 1993 Randomized 

controlled 
2,141 Supplement use 36% reduction in nuclear cataract 

Blue Mountains Eye 
Study23 

2001 Cross-sectional 2,873 Supplement use Reduced prevalence of nuclear 
cataract 

Nutritional Factors in 
Eye Disease 19 

1994 Cross-sectional 2,152 Supplement use Decreased risk of nuclear sclerosis 

Barbados Eye 
Study21  

1997 Cross-sectional 4,314 Supplement use Reduced risk of cortical cataract in 
patients over 70 years old 

Physicians Health 
Study28  

1994 Prospective 
cohort 

17,744 Supplement use Modest, marginally significant 
decrease 

Nurses Heath 
Study30  

1992 Prospective 
cohort 

50,828 Supplement use No association 

Longitudinal Study of 
Cataract34  

1998 Prospective 
cohort 

764 Supplement use 33% reduction in nuclear opacities 

Riboflavin/Niacin 
Linxian Cataract2  1993 Randomized 

controlled 
3,249 Supplement use 44% reduction in nuclear cataracts 

Lens Opacities Case 
Control15 

1991 Case-control 1,380 Total dietary intake Lower risk of any type of cataract 

Blue Mountains Eye 
Study22 

2000 Cross-sectional 2,900 Total dietary intake Lower risk of nuclear cataract 

Nurses Health 
Study30  

1992 Prospective 
cohort 

50,828 Total dietary intake No association 

Vitamin E 
VECAT* (abstract) 2001 Randomized 

controlled 
1,193 Supplement use No significant difference 

Nutritional Factors in 
Eye Disease Study9  

1999 Prospective 
cohort 

400 Serum tocopherol 
level 

Association with nuclear cataracts 

Lens Opacities Case 
Control16  

1991 Case-control 1,380 Serum level Serum levels associated with lower 
risk of nuclear cataract 

Italian-American 
Case Control17  

1991 Case-control 1,008 Serum level No association 

India-American Case 
Control18  

1989 Case-control 1,441 Serum level No association 
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NHANES II24  2000 Cross-sectional 4,001 Supplement use No significant association 

VECAT25 2000 Cross-sectional 1,111 Supplement use Association with absence of cortical 
opacity 

Kuopio 
Atherosclerosis 
Prevention Study26  

1996 Prospective 
cohort 

410 Serum level Low plasma E associated with 
increased risk of progression of early 
lens opacities 

Beaver Dam Eye 

Study27  

1999 Prospective 
cohort 

1,354 Total dietary intake No association in overall group 

Physicians Health 
Study28  

1994 Prospective 
cohort 

3,533 Supplement use No association 

Nurses Health 
Study30 

1992 Prospective 
cohort 

50,828 Total dietary intake 
and supplement 

No significant association 

Baltimore 
Longitudinal Study 
on Aging33  

1993 Prospective 
cohort 

660 Serum level Serum levels associated with lower 
risk of nuclear cataract 

Longitudinal Study of 
Cataract34  

1998 Prospective  
cohort 

764 Supplement use and 
serum levels 

50% reduction in nuclear opacities in 
regular supplement users and higher 
serum levels 

Vitamin C 
Blue Mountains Eye 
Study22  

2000 Cross-sectional 2,900 Total dietary intake No association 

NHANES II24 2000 Cross-sectional 4,001 Serum level 1 mg increase in serum level was 
associated with 26% lower risk 

Beaver Dam Eye 
Study27 

1999 Prospective 
cohort 

1,354 Total dietary intake No association with overall group 

Physicians Health 
Study28  

1994 Prospective 
cohort 

3,553 Supplement use No association 

Nurses Health 
Study30  

1992 Prospective 
cohort 

50,828 Supplement use 45% lower risk of cataract extraction 
with 10 years or less use 

Nurses Health 
Study31  

1997 Prospective 
cohort 

247 Supplement use 77% lower prevalence of early lens 
opacities with use of supplements for 
more than 10 years 

Vitamin A 
Blue Mountains Eye 
Study23 

2001 Cross-sectional 2,873 Supplement use Protective against nuclear cataract 

Blue Mountains Eye 
Study22  

2000 Cross-sectional 2,900 Total dietary intake Lower risk of nuclear cataract 

NHANES II24 2000 Cross-sectional 4,001 Supplement use No association 

Health Professional 
Study29 

1999 Prospective 
cohort 

36,644 Total dietary intake No association 

Nurses Health 
Study30  

1992 Prospective 
cohort 

50,828 Total dietary intake No significant association 
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Nurses Health 
Study32  

1999 Prospective 
cohort 

77,466 Total dietary intake No association 

Carotenoids 
Nutritional Factors in 
Eye Disease9  

1999 Prospective 
cohort 

400 Serum levels No association 

Beaver Dam Eye 

Study27  

1999 Prospective 
cohort 

1,354 Total dietary intake Highest lutein levels were half as 
likely to have cataract as lowest lutein 
levels 

Health Professionals 
Study29  

1999 Prospective 
cohort 

36,644 Total dietary intake Modestly lower risk of cataract 
extraction with zeaxanthin and lutein 

Nurses Health 
Study32  

1999 Prospective 
cohort 

77,466 Total dietary intake 22% reduced risk of cataract surgery 
with zeaxanthin and lutein, not with 
beta-carotene or lycopene 
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s~êá~íáçå=áå=QJãçåíÜ=éçëíçéÉê~íáîÉ=çìíÅçãÉë=~ë=êÉÑäÉÅíÉÇ=áå=ãìäíáéäÉ=çìíÅçãÉë=ãÉ~ëìêÉëK=
léÜíÜ~äãçäçÖó=NVVQX=NMNWNNPNÓQNK=

=
UK= kfe=lÑÑáÅÉ=çÑ=aáÉí~êó=pìééäÉãÉåíëK==ÜííéWLLçÇëKçÇKåáÜKÖçîLáåÇÉñK~ëéK=^ÅÅÉëëÉÇ=kçîÉãÄÉê=NI=

OMMNK=
=

http://www.nal.usda.gov/fnic/IBIDS/


`çãéäÉãÉåí~êó=qÜÉê~éó=^ëëÉëëãÉåíW=^åíáçñáÇ~åí=sáí~ãáå=~åÇ= m~ÖÉ=NR=
jáåÉê~ä=pìééäÉãÉåíë=~åÇ=`~í~ê~Åí=mêÉîÉåíáçå=~åÇ=mêçÖêÉëëáçå=
 
 
 
 
VK= ióäÉ=_gI=j~êÉëJmÉêäã~å=g^I=häÉáå=_bI=Éí=~äK=pÉêìã=Å~êçíÉåçáÇë=~åÇ=íçÅçéÜÉêçäë=~åÇ=áåÅáÇÉåÅÉ=çÑ=

~ÖÉJêÉä~íÉÇ=åìÅäÉ~ê=Å~í~ê~ÅíK=^ã=g=`äáå=kìíê=NVVVX=SVWOTOÓTK=
=
NMK= d~êêÉíí=phI=jÅkÉáä=ggI=páä~Öó=`I=Éí=~äK=jÉíÜçÇçäçÖó=çÑ=íÜÉ=sb`^q=ëíìÇóW=îáí~ãáå=b=áåíÉêîÉåíáçå=

áå=Å~í~ê~Åí=~åÇ=~ÖÉJêÉä~íÉÇ=ã~Åìäçé~íÜóK=léÜíÜ~äãáÅ=béáÇÉãáçä=NVVVX=SWNVRÓOMUK=
=
NNK= ^ÖÉJoÉä~íÉÇ=bóÉ=aáëÉ~ëÉ=píìÇó=oÉëÉ~êÅÜ=dêçìéK=^=ê~åÇçãáòÉÇI=éä~ÅÉÄçJÅçåíêçääÉÇ=ÅäáåáÅ~ä=íêá~ä=

çÑ=ÜáÖÜJÇçëÉ=ëìééäÉãÉåí~íáçå=ïáíÜ=îáí~ãáåë=`=~åÇ=b=~åÇ=ÄÉí~=Å~êçíÉåÉ=Ñçê=~ÖÉJêÉä~íÉÇ=Å~í~ê~Åí=
~åÇ=îáëáçå=äçëëW=^obap=oÉéçêí=kçK=VK=^êÅÜ=léÜíÜ~äãçä=OMMNX=NNVWNQPVJROK=

=
NOK= tÉëí=phI=s~äã~ÇêáÇ=`qK=béáÇÉãáçäçÖó=çÑ=êáëâ=Ñ~Åíçêë=Ñçê=~ÖÉJêÉä~íÉÇ=Å~í~ê~ÅíK=pìêî=léÜíÜ~äãçä=

NVVRX=PVWPOPJPQK==
=
NPK= `~êê=^`I=cêÉá=_K=qçï~êÇ=~=åÉï=êÉÅçããÉåÇÉÇ=ÇáÉí~êó=~ääçï~åÅÉ=Ñçê=îáí~ãáå=`=Ä~ëÉÇ=çå=

~åíáçñáÇ~åí=~åÇ=ÜÉ~äíÜ=ÉÑÑÉÅíë=áå=Üìã~åëK=^ã=g=`äáå=kìíêáíáçåX=NVVVWSVWNMUSJNMTK=
=
NQK= cççÇ=~åÇ=kìíêáíáçå=_ç~êÇK=fåëíáíìíÉ=çÑ=jÉÇáÅáåÉK=aáÉí~êó=êÉÑÉêÉåÅÉ=áåí~âÉë=Ñçê=îáí~ãáå=`I=

îáí~ãáå=bI=ëÉäÉåáìãI=~åÇ=Å~êçíÉåçáÇëK=ÜííéWLLïïïKå~íáçå~ä~Å~ÇÉãáÉëKçêÖK=^ÅÅÉëëÉÇ=kçîÉãÄÉê=NI=
OMMNK=

=
NRK= iÉëâÉ=j`I=`Üóä~Åâ=iq=gêI=tì=pvK=qÜÉ=iÉåë=lé~ÅáíáÉë=`~ëÉJ`çåíêçä=píìÇó=dêçìéK=oáëâ=Ñ~Åíçêë=

Ñçê=Å~í~ê~ÅíK=^êÅÜ=léÜíÜ~äãçä=NVVNX=NMVWOQQÓRNK=
=
NSK= iÉëâÉ=j`I=tì=pvI=eóã~å=i=Éí=~äK=_áçÅÜÉãáÅ~ä=Ñ~Åíçêë=áå=íÜÉ=äÉåë=çé~ÅáíáÉë=Å~ëÉJÅçåíêçä=ëíìÇóK=

^êÅÜ=léÜíÜ~äãçä=NVVRX=NNPWNNNPÓNVK=
=
NTK= oáëâ=Ñ~Åíçêë=Ñçê=~ÖÉJêÉä~íÉÇ=ÅçêíáÅ~äI=åìÅäÉ~ê=~åÇ=éçëíÉêáçê=ëìÄÅ~éëìä~ê=Å~í~ê~ÅíëK=qÜÉ=fí~äá~åJ

^ãÉêáÅ~å=`~í~ê~Åí=píìÇó=dêçìéK=^ã=g=béáÇÉãáçä=NVVNX=NPPWRQNÓRPK=
=
NUK= jçÜ~å=jI=péÉêÇìíç=oaI=^åÖê~=phI=Éí=~äK=fåÇá~Jrp=Å~ëÉJÅçåíêçä=ëíìÇó=çÑ=~ÖÉJêÉä~íÉÇ=Å~í~ê~ÅíëK=

^êÅÜ=léÜíÜ~äãçä=NVUVX=NMTWSTMÓSK=
=
NVK= j~êÉëJmÉêäã~å=g^I=häÉáå=_bhI=häÉáå=oI=oáííÉê=iiK=oÉä~íáçå=ÄÉíïÉÉå=äÉåë=çé~ÅáíáÉë=~åÇ=îáí~ãáå=

~åÇ=ãáåÉê~ä=ëìééäÉãÉåí=ìëÉK=léÜíÜ~äãçäçÖó=NVVQX=NMNWPNRÓORK=
=
OMK= j~êÉëJmÉêäã~å=g^I=_ê~Çó=tbI=häÉáå=_bI=Éí=~äK=pÉêìã=Å~êçíÉåçáÇë=~åÇ=íçÅçéÜÉêçäë=~åÇ=ëÉîÉêáíó=

çÑ=åìÅäÉ~ê=~åÇ=ÅçêíáÅ~ä=çé~ÅáíáÉëK=fåîÉëí=léÜíÜ~äãçä=sáë=pÅá=NVVRX=PSWOTSÓOUUK=
=
ONK= iÉëâÉ=j`I=tì=pvI=`çååÉää=^jI=Éí=~äK=iÉåë=çé~ÅáíáÉëI=ÇÉãçÖê~éÜáÅ=Ñ~Åíçêë=~åÇ=åìíêáíáçå~ä=

ëìééäÉãÉåíë=áå=íÜÉ=_~êÄ~Ççë=bóÉ=píìÇóK=fåí=g=béáÇÉãáçä=NVVTX=OSWNPNQÓOOK=
=

OOK= `ìããáåÖ=odI=jáíÅÜÉää=mI=pãáíÜ=tK=aáÉí=~åÇ=Å~í~ê~ÅíW=íÜÉ=_äìÉ=jçìåí~áåë=bóÉ=píìÇóK=
léÜíÜ~äãçäçÖó=OMMMX=NMTWQRMJSK=

=
OPK= hìòåá~êò=jI=jáíÅÜÉää=mI=`ìããáåÖ=odI=cäççÇ=sjK=rëÉ=çÑ=îáí~ãáå=ëìééäÉãÉåíë=~åÇ=Å~í~ê~ÅíW=

qÜÉ=_äìÉ=jçìåí~áåë=bóÉ=píìÇóK=^ã=g=léÜíÜ~äãçä=OMMNX=NPOWNVJOSK=
=
OQK= páãçå=g^I=eìÇÉë=bpK=pÉêìã=~ëÅçêÄáÅ=~ÅáÇ=~åÇ=çíÜÉê=ÅçêêÉä~íÉë=çÑ=ëÉäÑJêÉéçêíÉÇ=Å~í~ê~Åí=~ãçåÖ=

çäÇÉê=^ãÉêáÅ~åëK=g=`äáå=béáÇÉãáçä=NVVVX=ROWNOMTÓNNK=

http://www.nationalacademies.org/


`çãéäÉãÉåí~êó=qÜÉê~éó=^ëëÉëëãÉåíW=^åíáçñáÇ~åí=sáí~ãáå=~åÇ= m~ÖÉ=NS=
jáåÉê~ä=pìééäÉãÉåíë=~åÇ=`~í~ê~Åí=mêÉîÉåíáçå=~åÇ=mêçÖêÉëëáçå=
 
 
 
 
ORK= k~Ç~äáå=dI=oçÄã~å=iI=jÅ`~êíó=^I=Éí=~äK=qÜÉ=êçäÉ=çÑ=é~ëí=áåí~âÉ=çÑ=îáí~ãáå=b=áå=É~êäó=Å~í~ê~Åí=

ÅÜ~åÖÉëK=léÜíÜ~äãáÅ=béáÇÉãáçä=NVVVX=SWNMRÓNOK=
=
OSK= oçìÜá~áåÉå=mI=oçìÜá~áåÉå=eI=p~äçåÉå=gqK=^ëëçÅá~íáçå=ÄÉíïÉÉå=äçï=éä~ëã~=îáí~ãáå=b=

ÅçåÅÉåíê~íáçå=~åÇ=éêçÖêÉëëáçå=çÑ=É~êäó=ÅçêíáÅ~ä=äÉåë=çé~ÅáíáÉëK=^ã=g=béáÇÉãáçä=NVVSX=NQQWQVSJ
RMMK=

=
OTK= ióäÉ=_gI=j~êÉëJmÉêäã~å=g^I=häÉáå=_hI=Éí=~äK=^åíáçñáÇ~åí=áåí~âÉ=~åÇ=êáëâ=çÑ=áåÅáÇÉåí=~ÖÉJêÉä~íÉÇ=

åìÅäÉ~ê=Å~í~ê~Åíë=áå=íÜÉ=_É~îÉê=a~ã=bóÉ=píìÇóK=^ã=g=béáÇÉãáçä=NVVVX=NQVWUMNJVK=
=
OUK= pÉÇÇçå=gjI=`ÜêáëíÉå=tdI=j~åëçå=gbI=Éí=~äK=qÜÉ=ìëÉ=çÑ=îáí~ãáå=ëìééäÉãÉåíë=~åÇ=íÜÉ=êáëâ=çÑ=

Å~í~ê~Åí=~ãçåÖ=rp=ã~äÉ=éÜóëáÅá~åëK=^ã=g=mìÄäáÅ=eÉ~äíÜ=NVVQX=UQWTUUÓVOK=
=
OVK= _êçïå=iI=oáãã=b_I=pÉÇÇçå=gjI=Éí=~äK=^=éêçëéÉÅíáîÉ=ëíìÇó=çÑ=Å~êçíÉåçáÇ=áåí~âÉ=~åÇ=êáëâ=çÑ=

Å~í~ê~Åí=Éñíê~Åíáçå=áå=rp=ãÉåK=^ã=g=`äáå=kìíê=NVVVX=TMWRNTÓOQK=
=
PMK= e~åâáåëçå=pbI=pí~ãéÑÉê=gjI=pÉÇÇçå=jgI=Éí=~äK=kìíêáÉåí=áåí~âÉ=~åÇ=Å~í~ê~Åí=Éñíê~Åíáçå=áå=

ïçãÉåW=~=éêçëéÉÅíáîÉ=ëíìÇóK=_jg=NVVOX=PMRWPPRÓVK=
=
PNK= g~ÅèìÉë=mcI=q~óäçê=^I=e~åâáåëçå=pbI=Éí=~äK=içåÖJíÉêã=îáí~ãáå=`=ëìééäÉãÉåí=ìëÉ=~åÇ=éêÉî~äÉåÅÉ=

çÑ=É~êäó=~ÖÉJêÉä~íÉÇ=äÉåë=çé~ÅáíáÉëK=^ã=g=`äáå=kìíê=NVVTX=SSWVNNJNSK=
=
POK= `Ü~ë~åJq~ÄÉê=iI=táääÉíí=t`I=pÉÇÇçå=gjI=Éí=~äK=^=éêçëéÉÅíáîÉ=ëíìÇó=çÑ=Å~êçíÉåçáÇ=~åÇ=sáí~ãáå=

^=áåí~âÉë=~åÇ=êáëâ=çÑ=Å~í~ê~Åí=Éñíê~Åíáçå=áå=rp=ïçãÉåK=^ã=g=`äáå=kìíê=NVVVX=TMWRMVÓNSK=
=
PPK= sáí~äÉ=pI=tÉëí=pI=e~ääÑêáëÅÜ=gI=Éí=~äK=mä~ëã~=~åíáçñáÇ~åíë=~åÇ=êáëâ=çÑ=ÅçêíáÅ~ä=~åÇ=åìÅäÉ~ê=Å~í~ê~ÅíK=

béáÇÉãáçäçÖó=NVVPX=QWNVRJOMPK=
=
PQK= iÉëâÉ=j`I=`Üóä~Åâ=iqI=eÉ=nI=Éí=~äK=^åíáçñáÇ~åí=îáí~ãáåë=~åÇ=åìÅäÉ~ê=çé~ÅáíáÉëW=íÜÉ=

äçåÖáíìÇáå~ä=ëíìÇó=çÑ=Å~í~ê~ÅíK=léÜíÜ~äãçäçÖó=NVVUX=NMRWUPNÓSK=
=
PRK= qÜÉ=ÉÑÑÉÅí=çÑ=îáí~ãáå=b=~åÇ=ÄÉí~=Å~êçíÉåÉ=çå=íÜÉ=áåÅáÇÉåÅÉ=çÑ=äìåÖ=Å~åÅÉê=~åÇ=çíÜÉê=Å~åÅÉêë=áå=

ã~äÉ=ëãçâÉêëK=qÜÉ=^äéÜ~JqçÅçéÜÉêçäI=_Éí~=`~êçíÉåÉ=`~åÅÉê=mêÉîÉåíáçå=píìÇó=dêçìéK=k=båÖä=g=
jÉÇ=NVVQX=PPMWNMOVÓPRK=

=
PSK= lãÉåå=dpI=dççÇã~å=dbI=qÜçêåèìáëí=jaI=Éí=~äK=bÑÑÉÅíë=çÑ=~=ÅçãÄáå~íáçå=çÑ=ÄÉí~=Å~êçíÉåÉ=~åÇ=

îáí~ãáå=^=çå=äìåÖ=Å~åÅÉê=~åÇ=Å~êÇáçî~ëÅìä~ê=ÇáëÉ~ëÉK=k=båÖä=g=jÉÇ=NVVSX=PPQWNNRMÓRK=
=
PTK= eÉêÅÄÉêÖ=pI=d~ä~å=mI=mêÉòáçëá=mK=^åíáçñáÇ~åí=îáí~ãáåë=~åÇ=Å~êÇáçî~ëÅìä~ê=ÇáëÉ~ëÉW=aê=gÉâóää=çê=

jê=eóÇÉ\=EÉÇáíçêá~äFK=^ã=g=mìÄäáÅ=eÉ~äíÜ=NVVVX=UVWOUVÓVNK=
=
PUK= cçåí~å~êçë=m_I=iìåÇÄÉêÖ=daK=^äíÉêå~íáîÉ=ãÉÇáÅáåÉ=ãÉÉíë=ëÅáÉåÅÉ=EÉÇáíçêá~äFK=g^j^=NVVUX=

OUMWNSNUÓNVK=
=
PVK= j~êÖçäáå=^I=^î~åíë=phI=häÉÄÉê=eaK=fåîÉëíáÖ~íáåÖ=~äíÉêå~íáîÉ=ãÉÇáÅáåÉ=íÜÉê~éáÉë=áå=ê~åÇçãáòÉÇ=

ÅçåíêçääÉÇ=íêá~äë=EÉÇáíçêá~äFK=g^j^=NVVUX=OUMWNSOSÓUK=
=
=
=



`çãéäÉãÉåí~êó=qÜÉê~éó=^ëëÉëëãÉåíW=^åíáçñáÇ~åí=sáí~ãáå=~åÇ= m~ÖÉ=NT=
jáåÉê~ä=pìééäÉãÉåíë=~åÇ=`~í~ê~Åí=mêÉîÉåíáçå=~åÇ=mêçÖêÉëëáçå=
 
 
 
 
tb_=obplro`bp=
=
√= kfe=lÑÑáÅÉ=çÑ=aáÉí~êó=pìééäÉãÉåíë=~î~áä~ÄäÉ=~í==ÜííéWLLçÇëKçÇKåáÜKÖçîLáåÇÉñK~ëé=
=
√= ca^=`çåëìãÉêW=^å=ca^=dìáÇÉ=íç=aáÉí~êó=pìééäÉãÉåíëK=^î~áä~ÄäÉ=~í=

ÜííéWLLïïïKÅÑë~åKÑÇ~KÖçîLúÇãëLÑÇëìééKÜíãä=
=
√= cÉÇÉê~ä=qê~ÇÉ=`çããáëëáçå=~î~áä~ÄäÉ=~í=ÜííéWLLïïïKÑíÅKÖçî=
=
√= rpa^=^ÖêáÅìäíìê~ä=oÉëÉ~êÅÜ=pÉêîáÅÉ=mÜóíçÅÜÉãáÅ~ä=~åÇ=bíÜåçÄçí~åáÅ~ä=a~í~Ä~ëÉë=~í=

ÜííéWLLïïïK~êëJÖêáåKÖçîLÇìâÉL=
=
=
=

mêÉé~êÉÇ=Äó=íÜÉ=^ãÉêáÅ~å=^Å~ÇÉãó=çÑ=léÜíÜ~äãçäçÖó=`çãéäÉãÉåí~êó=qÜÉê~éó=q~ëâ=cçêÅÉ=
=

fî~å=oK=pÅÜï~ÄI=jaI=`Ü~áê= táääá~ã=cK=jáÉäÉêI=ja==
oçÖÉê=eìëíÉÇI=ja= p~óçâç=bK=jçêçáI=jaI=mÜa=
gÉÑÑêÉó=qçÇÇ=iáÉÖåÉêI=ja= aÉåáëÉ=p~ííÉêÑáÉäÇI=ja=
e~êçäÇ=mK=hçääÉêI=ja= mÉíÉê=oK=eçäóâI=jaI=`çåëìäí~åí=

=
^Å~ÇÉãó=pí~ÑÑW= cäçê~=`K=iìãI=ja=

k~åÅó=`çääáåëI=okI=jme=
j~êÖç=iÉëäáÉ=
hÉääáÉ=`~ãéÄÉää=

=
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