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^åÇêÉï=pÉ~ä==

~åÇ==
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jáÅêçåìíêáÉåí= ÇÉÑáÅáÉåÅáÉë= ~êÉ= ïáÇÉëéêÉ~Ç= áå=
ÇÉîÉäçéáåÖ=ÅçìåíêáÉë=ïáíÜ=ãçêÉ=íÜ~å=O=Äáääáçå=
éÉçéäÉ= ÄÉáåÖ= ~ÑÑÉÅíÉÇK= qÜÉó= Ü~îÉ=ã~åó= ÇÉíêáJ
ãÉåí~ä=ÉÑÑÉÅíë=ëìÅÜ=~ë=~å=áåÅêÉ~ëÉ=áå=ãçêÄáÇáíó=
~åÇ=ãçêí~äáíó= êáëâ=~ë=ïÉää= ~ë= áãé~áêÉÇ=ÖêçïíÜ=
~åÇ= ãÉåí~ä= ÇÉîÉäçéãÉåíK= bê~ÇáÅ~íáåÖ= ãáÅêçJ
åìíêáÉåí= ÇÉÑáÅáÉåÅáÉë= áë= ~= ÑìåÇ~ãÉåí~ä= ÅçãéçJ
åÉåí=çÑ=éìÄäáÅ=ÜÉ~äíÜK==
=
jáÅêçåìíêáÉåí= ÇÉÑáÅáÉåÅáÉë= çÅÅìê= ãçêÉ= ÑêÉJ
èìÉåíäó=áå=áåÇáîáÇì~äë=çå=~=ãçåçíçåçìë=çê=êÉJ
ëíêáÅíÉÇ= ÇáÉíI= ïÜáÅÜ= áë= ÅÜ~ê~ÅíÉêáëíáÅ= çÑ= ãçëí=
ÉãÉêÖÉåÅó= ëáíì~íáçåëK= jáÅêçåìíêáÉåí= ÇÉÑáÅáÉåJ
ÅáÉë=Ü~îÉ=ÄÉÉå=êÉéçêíÉÇ=Ñçê=óÉ~êë=áå=ÉãÉêÖÉåÅó=
ëÉííáåÖë=~åÇ=ÉëéÉÅá~ääó=áå=êÉÑìÖÉÉ=Å~ãéëI=ïÜÉêÉ=
íÜÉó=ïÉêÉ=ãçëí=ÑêÉèìÉåíäó=~ëëÉëëÉÇ=Eí~ÄäÉ=NFK==
 
^äíÜçìÖÜ=áåÅêÉ~ëÉÇ=~ííÉåíáçå=Ü~ë=ÄÉÉå=é~áÇ=íç=
ãáÅêçåìíêáÉåí= ÇÉÑáÅáÉåÅáÉë= áå= êÉÅÉåí= óÉ~êëI= ~ëJ
ëÉëëãÉåíë=Ü~îÉ=êÉã~áåÉÇ=ëÅ~êÅÉK=iÉëë=íÜ~å=NMB=
çÑ= íÜÉ= ~åíÜêçéçãÉíêáÅ= åìíêáíáçå= ëìêîÉóë= êÉJ
éçêíÉÇ= áå= íÜÉ= kf`p= ÄìääÉíáåë= áå= OMMRJOMMS=
áåÅäìÇÉÇ=~ëëÉëëãÉåí=çÑ=ãáÅêçåìíêáÉåí=ÇÉÑáÅáÉåJ
ÅáÉë= xrkLp`kI=OMMRJOMMSzK= =^å~Éãá~I=ãÉ~ëJ
ìêÉÇ=Äó=ÄäççÇ=Ü~ÉãçÖäçÄáå=ÅçåÅÉåíê~íáçåI=~åÇ=
îáí~ãáå=^=ÇÉÑáÅáÉåÅóI=~ëëÉëëÉÇ=Äó=ÅäáåáÅ~ä=ëáÖåë=
çê=ëóãéíçãëI=ïÉêÉ=íÜÉ=ã~áå=ÇÉÑáÅáÉåÅáÉë=áåîÉëJ
íáÖ~íÉÇK=qÜáë=éÜÉåçãÉåçå=ãáÖÜí=ÄÉ=Éñéä~áåÉÇ=
Äó= íÜÉ= ÇáÑÑáÅìäíó= áå= ãÉ~ëìêáåÖ= ãáÅêçåìíêáÉåí=
ÇÉÑáÅáÉåÅáÉë=~åÇ=ÅÜ~ääÉåÖÉë=íç=éêÉîÉåí=~åÇ=ÅìêÉ=
íÜÉãK= `çêêÉÅí= Çá~Öåçëáë= çÑ= ÅäáåáÅ~ä= ëáÖåë= çê=
ëóãéíçãë= çÑ= ãáÅêçåìíêáÉåí= ÇÉÑáÅáÉåÅáÉë= êÉJ
èìáêÉë=èì~äáÑáÉÇ=ëí~ÑÑ=~åÇ=íê~áåáåÖ=ã~ó=ÄÉ=ÇáÑÑáJ
ÅìäíK= jçêÉçîÉêI= ÅäáåáÅ~ä= ëáÖåë= ~åÇ= ëóãéíçãë=
~êÉ=çÑíÉå=åçí=ëéÉÅáÑáÅ=çÑ=~=ÖáîÉå=ÇÉÑáÅáÉåÅóK=_áçJ
ÅÜÉãáÅ~ä=ãÉ~ëìêÉ=çÑ=ãáÅêçåìíêáÉåí=ÇÉÑáÅáÉåÅáÉë=
êÉèìáêÉë=ÅçääÉÅíáçå=~åÇ=ÅçåëÉêî~íáçå=çÑ=ÄäççÇ=çê=
ìêáåÉ=ë~ãéäÉëI=~ë=ïÉää=~ë=ÄáçÅÜÉãáÅ~ä=íÉëíë=íÜ~í=
ëçãÉíáãÉë= áåîçäîÉ= íÜÉ=ìëÉ= çÑ=ÜáÖÜ= íÉÅÜåçäçÖó=
~åÇ=~êÉ=ÉñéÉåëáîÉK=qÜÉëÉ=Åçåëíê~áåíë=ãáÖÜí=ÄÉ=
ÇáÑÑáÅìäí=íç=çîÉêÅçãÉ=áå=ÉãÉêÖÉåÅó=ëÉííáåÖëK=
=
bëíáã~íáçå= çÑ= íÜÉ= ãáÅêçåìíêáÉåí= ÅçåíÉåí= çÑ=
ÇáÉíë=ã~ó= ~äëç= ÖáîÉ= ëçãÉ= áåÇáÅ~íáçå= çÑ= éçíÉåJ
íá~ä= ãáÅêçåìíêáÉåí= ÇÉÑáÅáÉåÅáÉë= Äìí= áë= åçí= óÉí=
êçìíáåÉäó= ÅçåÇìÅíÉÇK= ^äíÜçìÖÜ= íÜáë= íóéÉ= çÑ=

~ëëÉëëãÉåí= ~äëç= éçëÉë= ~= åìãÄÉê= çÑ= ÅÜ~ääÉåÖÉëI=
áí=ã~ó=ÄÉ=ìëÉÑìä= íç= = íêáÖÖÉê= ÑìêíÜÉê= áåîÉëíáÖ~J
íáçåK==
=
qÜáë= ÇçÅìãÉåí= ÉñéäçêÉë= çéíáçåë= ~î~áä~ÄäÉ= Ñçê=
áåîÉëíáÖ~íáåÖ=ãáÅêçåìíêáÉåí=ÇÉÑáÅáÉåÅáÉëI=Çê~ïë=
~ííÉåíáçå= íç= ÄÉëí= éê~ÅíáÅÉë= ~åÇ= áåÅäìÇÉë= êÉÑÉêJ
ÉåÅÉë=íç=éê~ÅíáÅ~ä=íççäë=~åÇ=ÖìáÇÉäáåÉëK==

q~ÄäÉ=N=jáÅêçåìíêáÉåí=ÇÉÑáÅáÉåÅáÉë=êÉéçêíÉÇ=áå=
ÉãÉêÖÉåÅó=ëáíì~íáçåë=

içÅ~íáçå= vÉ~êë=
sáí~ãáå=`=ÇÉÑáÅáÉåÅó=

pçã~äá~G= NVUOI=NVUR=
pìÇ~åG= NVUQI=NVVN=
bíÜáçéá~G= NVUV=
hÉåó~G= NVVQI=NVVS=
^ÑÖÜ~åáëí~å= OMMNI=OMMO=

sáí~ãáå=^=ÇÉÑáÅáÉåÅó=
pìÇ~åG= NVURI=NVUT=
hÉåó~G= NVVUI=OMMN=
kÉé~äG= NVVV=
bíÜáçéá~G= OMMN=
rÖ~åÇ~G= OMMN=

ká~Åáå=ÇÉÑáÅáÉåÅó=
j~ä~ïáG= NVUVI=NVVMI=NVVNI=NVVS=
^åÖçä~=EáåíÉêå~ääó=
Çáëéä~ÅÉÇ=éÉêëçåëF=

NVVVI=OMMM=

^åÖçä~= OMMO=
^å~Éãá~=

hÉåó~G= NVVUI=OMMN=
kÉé~äG= NVVV=
rÖ~åÇ~G= OMMN=
bíÜáçéá~G= OMMN=
^äÖÉêá~G= OMMO=
qÜ~áä~åÇG= OMMNJOMMO=
gçêÇ~åG= NVVM=
iÉÄ~åçåG= NVVM=
póêá~G= NVVM=
d~ò~G= NVVM=
tÉëí=_~åâG= NVVM=

qÜá~ãáåÉ=ÇÉÑáÅáÉåÅó=
qÜ~áä~åÇG= NVVO=
kÉé~äG= NVVQJNVVR=
hÉåó~=EáåíÉêå~ääó=
Çáëéä~ÅÉÇ=éÉêëçåëF=

OMMM=

 Gfå=êÉÑìÖÉÉ=Å~ãéë=
oÉÑÉêÉåÅÉëW=xqççäI=NVVOX=`ÜÉìåÖI=OMMPX=hÉããÉêI=OMMPX=
tÉáëÉJmêáåòçI=OMMOX=pÉ~äI=OMMRX==pÉ~äI=OMMTX=e~ëë~åI=
NVVTX=_~èìÉíI=OMMMz=
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^ë=ÇÉëÅêáÄÉÇ=~ÄçîÉI=ãáÅêçåìíêáÉåí=ÇÉÑáÅáÉåÅáÉë=
ã~ó=~ÑÑÉÅí=éçéìä~íáçåë=ïáíÜ=~=ÜáÖÜ=éêÉî~äÉåÅÉK=
cçê=Éñ~ãéäÉI=áêçå=ÇÉÑáÅáÉåÅó=Ü~ë=ÄÉÉå=ÑçìåÇ=~í=
~=éêÉî~äÉåÅÉ=çÑ=OPJTRB=áå=ÅÜáäÇ=êÉÑìÖÉÉ=éçéìJ
ä~íáçåë= áå= ^ÑêáÅ~I= ~åÇ= íÜáë= ÇÉÑáÅáÉåÅó= ÅçåíêáÄJ
ìíÉë= ëìÄëí~åíá~ääó= íç= íÜÉ= ÜáÖÜ= éêÉî~äÉåÅÉ= çÑ=
~å~Éãá~= ÑçìåÇ= áå= ã~åó= ëÅÉå~êáçë= ENPJTOBF=
xhÉããÉêI= OMMPX= pÉ~äI= OMMRX= e~ëë~åI= NVVTzK=
líÜÉê= ãáÅêçåìíêáÉåí= ÇÉÑáÅáÉåÅó= ÇáëÉ~ëÉë=
EjkaaF=ã~ó= ÄÉ=ãìÅÜ= ê~êÉê= ~åÇI= ïÜÉå= íÜÉó=
Çç=çÅÅìêI= íÜÉó=ã~ó=ÄÉ= ÑçìåÇ=~í=~=ãìÅÜ= äçïÉê=
éêÉî~äÉåÅÉ= ~äíÜçìÖÜ= íÜÉ= ÅçåëÉèìÉåÅÉë= Ñçê= íÜÉ=
áåÇáîáÇì~äë=~ÑÑÉÅíÉÇ=ã~ó=ÄÉ=~í=äÉ~ëí=~ë=ëÉêáçìëK=
=
få= ÇÉëÅêáÄáåÖ= íÜÉ= ëÉêáçìëåÉëë= çÑ= ~= jkaa=
ïáíÜáå=~=éçéìä~íáçå=íÜÉ=éêÉî~äÉåÅÉ=áë=ãçëí=çÑJ
íÉå=ìëÉÇI= ~äíÜçìÖÜ= Ñçê=çìíÄêÉ~âëI= ëìÅÜ=~ë= ëÉÉå=
ïáíÜ=åá~Åáå=ÇÉÑáÅáÉåÅó=EéÉää~Öê~FI=íÜÉ=áåÅáÇÉåÅÉ=
çê=~íí~Åâ=ê~íÉ=ã~ó=ÄÉ=èìçíÉÇK==fí=áë=ÇáÑÑáÅìäí=íç=
Åçãé~êÉ= íÜÉ= ëÉêáçìëåÉëë= çÑ= ÇáÑÑÉêÉåí= ëáíì~íáçåë=
ïÜÉå=ÇáÑÑÉêÉåí= ÉéáÇÉãáçäçÖáÅ~ä=ÇÉëÅêáéíçêë= ~êÉ=
ìëÉÇI=~åÇ=íÜáë=ëÜçìäÇ=ÄÉ=ÄçêåÉ=áå=ãáåÇ=áå=~åó=
~ëëÉëëãÉåíK=
=
qÜÉ= ÉÑÑÉÅíë= çÑ= ÇÉÑáÅáÉåÅáÉë=ã~ó= ÄÉ= Å~íÉÖçêáòÉÇ=
~ë=ÅäáåáÅ~ä=çê=ëìÄJÅäáåáÅ~äK==få=ÅäáåáÅ~ä=ÇÉÑáÅáÉåÅó=
íÜÉêÉ= ~êÉ= ëáÖåë= çê= ëóãéíçãë= íÜ~í= Å~å= ÄÉ= ëéÉJ
ÅáÑáÅ~ääó= ~ëÅêáÄÉÇ= íç= íÜÉ=ÇÉÑáÅáÉåÅó=ÇáëÉ~ëÉK= = få=
ëìÄJÅäáåáÅ~ä= ÇÉÑáÅáÉåÅóI= åç= ëéÉÅáÑáÅ= ÅäáåáÅ~ä=
ëáÖåë=çê=ëóãéíçãë=Å~å=ÄÉ=ÇÉíÉÅíÉÇ=Äìí=íÜÉ=åìJ
íêáÉåí= äÉîÉäë= ~êÉ= äçï= ÉåçìÖÜ= áå= íÜÉ= áåÇáîáÇì~ä=
íç= êÉëìäí= áå= ~= ÄáçÅÜÉãáÅ~ä= çê= ÑìåÅíáçå~ä= é~J
ê~ãÉíÉê= ÄÉáåÖ= ÄÉäçï= íÜÉ= åçêã~ä= êÉÑÉêÉåÅÉ=
ê~åÖÉK=tÜÉå= áåîÉëíáÖ~íáåÖ=jkaaI= áí= ëÜçìäÇ=
ÄÉ=êÉãÉãÄÉêÉÇ=íÜ~í=ÅäáåáÅ~ä=ëáÖåë=ïáää=ìëì~ääó=
çåäó= êÉéêÉëÉåí= íÜÉ= íáé= çÑ= íÜÉ= áÅÉÄÉêÖI= ÄÉåÉ~íÜ=
ïÜáÅÜ= ~= ãìÅÜ= ÖêÉ~íÉê= ÄìêÇÉå= çÑ= ëìÄJÅäáåáÅ~ä=
ÇÉÑáÅáÉåÅó= ïáää= ~äãçëí= ~äï~óë= ÄÉ= ÑçìåÇK= qïç=
ã~áå= ~ééêç~ÅÜÉë= ã~ó= ÄÉ= ìëÉÇ= íç= áåîÉëíáÖ~íÉ=
ãáÅêçåìíêáÉåí= ÇÉÑáÅáÉåÅáÉëI= íÜ~í= áë= ÇáêÉÅí= ~åÇ=
áåÇáêÉÅí=~ëëÉëëãÉåíW=
=
=
=
=

� fåÇáêÉÅí=~ëëÉëëãÉåí=áåîçäîÉë=íÜÉ=Éëíáã~íáçå=çÑ=
åìíêáÉåí= áåí~âÉë= ~í= ~= éçéìä~íáçå= äÉîÉä= ~åÇ=
Éñíê~éçä~íáåÖ=Ñêçã=íÜáë=íÜÉ=êáëâ=çÑ=ÇÉÑáÅáÉåÅó=
~åÇ= íÜÉ= äáâÉäó= éêÉî~äÉåÅÉ= ~åÇ= éìÄäáÅ= ÜÉ~äíÜ=
ëÉêáçìëåÉëë=çÑ=jkaaK=

=
� aáêÉÅí= ~ëëÉëëãÉåí= áåîçäîÉë= íÜÉ=ãÉ~ëìêÉãÉåí=
çÑ=~Åíì~ä=ÅäáåáÅ~ä=çê=ëìÄJÅäáåáÅ~ä=ÇÉÑáÅáÉåÅó=áå=
áåÇáîáÇì~äë= ~åÇ= íÜÉå= ìëáåÖ= íÜ~í= áåÑçêã~íáçå=
íç= ÖáîÉ= ~= éçéìä~íáçå= Éëíáã~íÉ= çÑ= íÜÉ= éêÉî~J
äÉåÅÉ=çÑ=íÜÉ=jkaaK=

=
qÜÉ= ÖìáÇ~åÅÉ= ÅìêêÉåíäó= éêçîáÇÉÇ= áå= ëí~åÇ~êÇ=
ÑáÉäÇ=åìíêáíáçå=ã~åì~äë=áë=çÑíÉå=ëâÉíÅÜó=ÇÉëéáíÉ=
~=Ñ~áê=~ãçìåí=çÑ=ÉñéÉêáÉåÅÉ=Ö~áåÉÇ=Äó=ÇáÑÑÉêÉåí=
êÉëÉ~êÅÜI=éìÄäáÅ=ÜÉ~äíÜ=ÖêçìéëI=~åÇ=çéÉê~íáçå~ä=
~ÖÉåÅáÉë= çîÉê= íÜÉ= ä~ëí= NR= óÉ~êëK= = qÜÉ= tel=
êÉîáÉïë=éìÄäáëÜÉÇ=áå=NVVV=~åÇ=OMMM=çå=ëÅìêîóI=
ÄÉêáÄÉêá=~åÇ=éÉää~Öê~=éêçîáÇÉ=ìëÉÑìä=êÉîáÉïë=çÑ=
Ä~ÅâÖêçìåÇ= áåÑçêã~íáçå= ~åÇI= îÉêó= áãéçêJ
í~åíäóI= ëìÖÖÉëíÉÇ=éêÉî~äÉåÅÉ= ÅêáíÉêá~= Ñçê=ÇÉÑáåJ
áåÖ= éìÄäáÅ= ÜÉ~äíÜ= éêçÄäÉãë= xtelI= NVVVX=
telI= NVVV~X= telI= OMMMzK= cìêíÜÉê= áåÑçêJ
ã~íáçå= áë= éêÉëÉåíÉÇ= áå= ÚqÜÉ= ã~å~ÖÉãÉåí= çÑ=
åìíêáíáçå= áå= ã~àçê= ÉãÉêÖÉåÅáÉëÛ= xtelI=
OMMM~zK=eçïÉîÉêI= íÜÉêÉ=ëíáää= êÉã~áåë=~= ä~Åâ=çÑ=
éê~ÅíáÅ~ä=ÖìáÇ~åÅÉ=çå=Üçï=íç=Çç=~ëëÉëëãÉåíë=çÑ=
ãáÅêçåìíêáÉåí=ÇÉÑáÅáÉåÅáÉëK= =qÜáë=áë=é~êíäó=éÉêJ
Ü~éëI= ÄÉÅ~ìëÉ= áí= áë= ~åíáÅáé~íÉÇ= íÜ~í= çìíëáÇÉ=
íÉÅÜåáÅ~ä=áåéìíë=ïçìäÇ=ÄÉ=~î~áä~ÄäÉI=~åÇ=é~êíäó=
ÄÉÅ~ìëÉ=íÜÉêÉ=áëI=~ë=óÉíI=~=ä~Åâ=çÑ=~ÖêÉÉÇ=éêçíçJ
Åçäë= Ñçê= ëìÅÜ= ~ëëÉëëãÉåíëK= = qÜáë= ëáíì~íáçå= áë=
åçï=ëí~êíáåÖ=íç=ÅÜ~åÖÉ=ïáíÜ=íÜÉ=éêçÇìÅíáçå=çÑ=
~=ÑáÉäÇ=ã~åì~ä=Ñêçã=`a`=~åÇ=jf=xjfI=OMMTzK==

=
qÜÉ= péÜÉêÉ=mêçàÉÅí=ã~åì~ä= éêçîáÇÉë= ÖìáÇ~åÅÉ=
çå= ãáÅêçåìíêáÉåí= ÇÉÑáÅáÉåÅó= ~ëëÉëëãÉåí= ~åÇ=
áåíÉêîÉåíáçå= ~ë= çìíäáåÉÇ= áå= íÜÉ= Äçñ= ÄÉäçï=
xpéÜÉêÉI=OMMQzK= =jçêÉ= êÉÅÉåíäóI=~=ãçêÉ=éêç~ÅJ
íáîÉ= áåíÉêîÉåíáçå=~ééêç~ÅÜ=Ü~ë=ÄÉÉå=~ÇîçÅ~íÉÇ=
Äó=telI=tcm= ~åÇ=rkf`bc= ~ë= çìíäáåÉÇ= áå=
íÜÉáê= OMMS= àçáåí= ëí~íÉãÉåí= xtelLtcmL
rkf`bcI=OMMSzK==qÜáë=ëí~íÉãÉåí=Å~ääë=Ñçê=ãáJ
ÅêçåìíêáÉåí= ëìééäÉãÉåí~íáçå= çÑ= éêÉÖå~åí= ~åÇ=
ä~Åí~íáåÖ= ïçãÉå= ~åÇ= ÅÜáäÇêÉå= ESJRV= ãçåíÜëF=

1. Introduction 
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ÇìêáåÖ=~ää=ÉãÉêÖÉåÅáÉë=ïáíÜçìí=íÜÉ=åÉÉÇ=Ñçê=~å=
~ëëÉëëãÉåí=çÑ=ÇÉÑáÅáÉåÅóKN==qÜáë=ÉãÉêÖÉåÅó=ëìéJ
éäÉãÉåí~íáçå=ïçìäÇ=ÄÉ= áå=~ÇÇáíáçå=íç=~åó=çåJ
ÖçáåÖ= áêçåI= Ñçä~íÉ= çê= îáí~ãáå=^= ëìééäÉãÉåí~J
íáçå= çê= ÑççÇ= ÑçêíáÑáÅ~íáçå= éêçÖê~ããÉëK= = qÜÉ=
çéÉê~íáçå~ä= ÉÑÑÉÅíáîÉåÉëë= ~åÇ= ë~ÑÉíó= çÑ= íÜáë= ~éJ
éêç~ÅÜ= Ü~ë= ÄÉÉå= íÜÉ= ëìÄàÉÅí= çÑ= ëçãÉ= êÉëÉ~êÅÜ=
xaÉ=mÉÉI=Éí=~äKI=OMMTz=Äìí=ÉñéÉêáÉåÅÉ=íç=Ç~íÉ=áë=
äáãáíÉÇK= jçêÉçîÉêI= íÜÉëÉ= êÉÅçããÉåÇ~íáçåë=
ãìëí= ÄÉ= ÅçåëáÇÉêÉÇ= íçÖÉíÜÉê= ïáíÜ= íÜÉ= êÉÅÉåí=

tel= ëí~íÉãÉåí= çå= áêçå= ëìééäÉãÉåí~íáçå= çÑ=
óçìåÖ=ÅÜáäÇêÉå=áå=êÉÖáçåë=ïÜÉêÉ=ã~ä~êá~=íê~åëJ
ãáëëáçå=áë=áåíÉåëÉ=~åÇ=áåÑÉÅíáçìë=ÇáëÉ~ëÉ=ÜáÖÜäó=
éêÉî~äÉåí=xtelzK==
aÉëéáíÉ= íÜÉëÉ= êÉÅÉåí= áåáíá~íáîÉëI= ã~åó= Ö~éë=
Éñáëí=áå=çìê=âåçïäÉÇÖÉ=çÑ=Üçï=íç=~ëëÉëë=ãáÅêçJ
åìíêáÉåí= ÇÉÑáÅáÉåÅáÉë= ~åÇ= Üçï= íç= êÉ~Åí= íç= íÜÉ=
áåÑçêã~íáçå=íÜ~í=áë=ÅçääÉÅíÉÇK==

=
QK=jáÅêçåìíêáÉåí=ÇÉÑáÅáÉåÅáÉëW=áÑ=íÜÉ=éçéìä~íáçå=áë=âåçïå=íç=Ü~îÉ=ÄÉÉå=îáí~ãáå=^JI=áçÇáåÉJ=çê=áêçåJ
ÇÉÑáÅáÉåí=éêáçê=íç=íÜÉ=Çáë~ëíÉêI=áí=Å~å=ÄÉ=~ëëìãÉÇ=íÜ~í=íÜáë=ïáää=êÉã~áå=~=éêçÄäÉã=ÇìêáåÖ=íÜÉ=Çáë~ëJ
íÉêK=tÜÉå=~å~äóëáë=çÑ=íÜÉ=ÜÉ~äíÜ=~åÇ=ÑççÇ=ëÉÅìêáíó=ëáíì~íáçåë=ëìÖÖÉëíë=~=êáëâ=çÑ=ãáÅêçåìíêáÉåí=ÇÉÑáJ
ÅáÉåÅóI=ëíÉéë=íç=áãéêçîÉ=íÜÉ=èì~åíáÑáÅ~íáçå=çÑ=ëéÉÅáÑáÅ=ÇÉÑáÅáÉåÅáÉë=ëÜçìäÇ=ÄÉ=í~âÉå==
=
RK=béáÇÉãáÅ=ãáÅêçåìíêáÉåí=ÇÉÑáÅáÉåÅáÉëW=Ñçìê=ãáÅêçåìíêáÉåí=ÇÉÑáÅáÉåÅáÉë=Ó=ëÅìêîó=Eîáí~ãáå=`FI=éÉäJ
ä~Öê~=Eåá~ÅáåFI=ÄÉêáÄÉêá=EíÜá~ãáåÉF=~åÇ=êáÄçÑä~îáå=Ó=Ü~îÉ=ÄÉÉå=ÜáÖÜäáÖÜíÉÇI=~ë=íÜÉëÉ=~êÉ=íÜÉ=ãçëí=
Åçããçåäó=çÄëÉêîÉÇ=ÇÉÑáÅáÉåÅáÉë=íç=êÉëìäí=Ñêçã=áå~ÇÉèì~íÉ=~ÅÅÉëë=íç=ãáÅêçåìíêáÉåíë=áå=ÑççÇ=~áÇJ
ÇÉéÉåÇÉåí=éçéìä~íáçåë=~åÇ=~êÉ=ìëì~ääó=~îçáÇ~ÄäÉ=áå=~=Çáë~ëíÉê=ëáíì~íáçåK=fÑ=áåÇáîáÇì~äë=ïáíÜ=~åó=çÑ=
íÜÉëÉ=ÇÉÑáÅáÉåÅáÉë=éêÉëÉåí=~í=ÜÉ~äíÜ=ÅÉåíêÉëI=Ñçê=Éñ~ãéäÉI=áí=áë=äáâÉäó=íç=ÄÉ=~ë=~=êÉëìäí=çÑ=êÉëíêáÅíÉÇ=
~ÅÅÉëë=íç=ÅÉêí~áå=íóéÉë=çÑ=ÑççÇ=~åÇ=éêçÄ~Ääó=áåÇáÅ~íáîÉ=çÑ=~=éçéìä~íáçåJïáÇÉ=éêçÄäÉãK=^ë=ëìÅÜI=
ÇÉÑáÅáÉåÅáÉë=ëÜçìäÇ=ÄÉ=í~ÅâäÉÇ=Äó=éçéìä~íáçåJïáÇÉ=áåíÉêîÉåíáçåë=~ë=ïÉää=~ë=áåÇáîáÇì~ä=íêÉ~íãÉåí=
EëÉÉ=`çêêÉÅíáçå=çÑ=ã~äåìíêáíáçå=ëí~åÇ~êÇ=P=çå=é~ÖÉ=NROFK=få=~åó=ÅçåíÉñí=ïÜÉêÉ=íÜÉêÉ=áë=ÅäÉ~ê=ÉîáJ
ÇÉåÅÉ=íÜ~í=íÜÉëÉ=ãáÅêçåìíêáÉåí=ÇÉÑáÅáÉåÅáÉë=~êÉ=~å=ÉåÇÉãáÅ=éêçÄäÉãI=íÜÉáê=äÉîÉäë=ëÜçìäÇ=ÄÉ=êÉJ
ÇìÅÉÇ=~í=äÉ~ëí=íç=éêÉJÇáë~ëíÉê=äÉîÉäëK=
=
SK=båÇÉãáÅ=ãáÅêçåìíêáÉåí=ÇÉÑáÅáÉåÅáÉëW=í~ÅâäáåÖ=ãáÅêçåìíêáÉåí=ÇÉÑáÅáÉåÅáÉë=ïáíÜáå=íÜÉ=áåáíá~ä=
éÜ~ëÉ=çÑ=~=Çáë~ëíÉê=áë=ÅçãéäáÅ~íÉÇ=Äó=ÇáÑÑáÅìäíáÉë=áå=áÇÉåíáÑóáåÖ=íÜÉãK=qÜÉ=ÉñÅÉéíáçåë=~êÉ=ñÉJ
êçéÜíÜ~äãá~=Eîáí~ãáå=^F=~åÇ=ÖçáíêÉ=EáçÇáåÉF=Ñçê=ïÜáÅÜ=ÅäÉ~ê=ÚÑáÉäÇJÑêáÉåÇäóÛ=áÇÉåíáÑáÅ~íáçå=ÅêáíÉêá~=
~êÉ=~î~áä~ÄäÉK=

_çñ=N=péÜÉêÉ=mêçàÉÅí=dìáÇ~åÅÉ=[péÜÉêÉ=OMMQz==

N==qÜÉ=êÉÅçããÉåÇÉÇ=äÉîÉä=çÑ=ëìééäÉãÉåí~íáçå=Ñçê=éêÉÖå~åí=~åÇ=ä~Åí~íáåÖ=ïçãÉå=áë=çåÉ=okf=
EoÉÅçããÉåÇÉÇ=kìíêáÉåí=fåí~âÉF=éÉê=Ç~ó=Ñçê=É~ÅÜ=çÑ=NR=ãáÅêçåìíêáÉåíëK==cçê=ÅÜáäÇêÉå=ESJRV=ãçåíÜëF=áí=áë=
êÉÅçããÉåÇÉÇ=íÜ~í=íÜÉ=ë~ãÉ=ãáÅêçåìíêáÉåíë=~êÉ=ëìééäáÉÇ=~í=N=okf=éÉê=Ç~ó=ïÜÉêÉ=ÑççÇë=~êÉ=åçí=ÑçêíáÑáÉÇI=
~åÇ=O=okfë=éÉê=ïÉÉâ=ïÜÉêÉ=ÑççÇ=áë=ÑçêíáÑáÉÇK==
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Defining Adequate Micro-
nutrient Intake – Issues and 
current recommendations 
 
tÜÉå=ìëáåÖ=íÜÉ=áåÇáêÉÅí=~ëëÉëëãÉåí=~ééêç~ÅÜ=~=
éêÉêÉèìáëáíÉ= íç= áÇÉåíáÑóáåÖ= åìíêáÉåí= ÇÉÑáÅáÉåÅó=
éêçÄäÉãë=áë=íç=âåçï=ïÜ~í=íÜÉ=åìíêáÉåí=êÉèìáêÉJ
ãÉåíë= çÑ= áåÇáîáÇì~äë= ~åÇ= éçéìä~íáçåë= ~Åíì~ääó=
~êÉK=kìíêáÉåí=áåí~âÉ=î~äìÉë=EkfsëF=~áã=íç=éêçJ
îáÇÉ=ÖìáÇ~åÅÉI=Ä~ëÉÇ=çå=íÜÉ=~î~áä~ÄäÉ=ÉîáÇÉåÅÉ=
~åÇ= ëí~íáëíáÅ~ä= éêçÄ~ÄáäáíóI= ~Äçìí= íÜÉ= åìíêáÉåí=
áåí~âÉë=íÜ~í=ÜÉ~äíÜó=áåÇáîáÇì~äë=êÉèìáêÉK=eçïJ
ÉîÉêI= íÜÉó= ÅçãÉ= áå= ã~åó= î~êáÉíáÉë= ~åÇ= íÜÉêÉ=
ã~ó=ÄÉ= ä~êÖÉ=ÇáÑÑÉêÉåÅÉë= áå=kfsë=éêÉëÉåíÉÇ=áå=
ÇáÑÑÉêÉåí= éìÄäáÅ~íáçåëK= = få= ~ÇÇáíáçåI= íÜÉ= Ä~ëáë=
Ñçê= íÜÉ= ÇÉêáî~íáçå= çÑ= ÇáÑÑÉêÉåí= kfsë= ã~ó= ÄÉ=
ÇáÑÑÉêÉåí= ~åÇ= ~= åìãÄÉê= çÑ= ÅçåÅÉéíì~ä= ÇáëíáåÅí=
ãÉ~ëìêÉë=~êÉ=ìëÉÇK===
=
jçêÉçîÉêI= íç= çÄí~áå= éçéìä~íáçå= åìíêáÉåí= êÉJ
èìáêÉãÉåíëI=~ëëìãéíáçåë=Ü~îÉ=íç=ÄÉ=ã~ÇÉ=~ë=íç=
íÜÉ=ÇÉãçÖê~éÜáÅ=éêçÑáäÉ=çÑ=íÜÉ=éçéìä~íáçåI=íÜÉ=
Äáç~î~áä~Äáäáíó=çÑ=åìíêáÉåíë=ïáíÜáå=íÜÉ=ÇáÉíI=íÜÉ=
ÉåÉêÖó= êÉèìáêÉãÉåí=çÑ= íÜÉ=éçéìä~íáçåI= ~åÇ=~äJ
äçï~åÅÉë= ã~ÇÉ= Ñçê= éçéìä~íáçå= ÜÉ~äíÜ= ëí~íìëK==
kçåÉ=çÑ=íÜÉëÉ=~ëëìãéíáçåë=~êÉ=ëíê~áÖÜíÑçêï~êÇK===
=
`ìêêÉåíäóI= tel= êÉÅçããÉåÇë= p~ÑÉ= iÉîÉäë= çÑ=
fåí~âÉ= EpifF= Ñçê= îáí~ãáåë= ^I= aI= _NI= _OI= _PI=
_NOI=`I=ÑçäáÅ=~ÅáÇI=áêçåI=áçÇáåÉ=~åÇ=Å~äÅáìãI=Ñçê=
ÉãÉêÖÉåÅó= ~ÑÑÉÅíÉÇ= éçéìä~íáçåë= xtelI=

OMMM~zK= qÜÉëÉ= êÉÅçããÉåÇ~íáçåë= ~êÉ= ~î~áä~ÄäÉ=
Äó= ~ÖÉ= Öêçìé= ~åÇ= Ñçê= ~= “íóéáÅ~ä= éçéìä~íáçåÒI=
Ä~ëÉÇ= çå= Å~äÅìä~íáçåë= áåÅäìÇáåÖ= ÇÉãçÖê~éÜáÅ=
ÄêÉ~âÇçïåëK= eçïÉîÉêI= íÜÉëÉ= pif= ïÉêÉ= Å~äÅìJ
ä~íÉÇ=éêáçê= íç= íÜÉ= ~Ççéíáçå=çÑ= íÜÉ= ä~íÉëí=kfsë=
Äó= tel= ~åÇ= c^l= áå= OMMO= xc^lI= OMMOX=
telI=OMMQzK==qÜÉó=~äëç=Çç=åçí=ÅçîÉê=íÜÉ=Ñìää=
ê~åÖÉ=çÑ=ãáÅêçåìíêáÉåíë=ÅçåëáÇÉêÉÇ=ÉëëÉåíá~ä=Ñçê=
Üìã~å=ÜÉ~äíÜK==
=
få= ÅçãéáäáåÖ= íÜÉ= OMMQ= îÉêëáçå= çÑ= íÜÉ= péÜÉêÉ=
mêçàÉÅíI= éêçîáëáçå~ä= éçéìä~íáçå= êÉèìáêÉãÉåíë=
ïÉêÉ= ~ÇÇÉÇ= Ñçê= íÜÉ= ~ÇÇáíáçå~ä=ãáÅêçåìíêáÉåíëI=
îáí~ãáå= bI= hI= òáåÅI= ëÉäÉåáìãI= ÄáçíáåI= é~åíçJ
íÜÉå~íÉ= ~åÇ= ã~ÖåÉëáìã= Eí~ÄäÉ= OF= xpéÜÉêÉI=
OMMQzK==qÜÉëÉ=ïÉêÉ=Å~äÅìä~íÉÇ=ìëáåÖ=íÜÉ=kfsë=
~î~áä~ÄäÉ= Ñêçã= íÜÉ= c^lLtel= OMMO= êÉéçêí=
~åÇ= éçéìä~íáçå= Ç~í~= êÉîáëÉÇ= Äó= íÜÉ= rk= áå=
OMMO=xc^lI=OMMMX=rkI=OMMPzK==
=
eçïÉîÉêI= íÜÉëÉ= êÉÅçããÉåÇ~íáçåë= ~í= éçéìä~J
íáçå=äÉîÉä=Ü~îÉ=ëçãÉ=äáãáí~íáçåëW==
=
� qÜÉó=áåÅçêéçê~íÉ=íÜÉ=êÉèìáêÉãÉåíë=çÑ=~ää=~ÖÉ=
Öêçìéë= ~åÇ= ÄçíÜ= ëÉñÉëK= qÜÉó= ëÜçìäÇ= åçí= ÄÉ=
ìëÉÇ=Ñçê=~ë=êÉèìáêÉãÉåíë=Ñçê=~å=áåÇáîáÇì~äK==
� qÜÉó= ~êÉ= Ä~ëÉÇ= çå= ~= é~êíáÅìä~ê= éçéìä~íáçå=
éêçÑáäÉ=xrkI= OMMPzK= ^ë= íÜÉ= ÇÉãçÖê~éÜáÅ=
ëíêìÅíìêÉ=çÑ=ÇáÑÑÉêÉåí=éçéìä~íáçåë=î~êáÉëI= íÜáë=
ïáää=~ÑÑÉÅí=íÜÉ=åìíêáíáçå~ä=êÉèìáêÉãÉåíë=çÑ=íÜÉ=
éçéìä~íáçå=ÅçåÅÉêåÉÇK=

 

2. Indirect Assessment  
of micronutrient deficiencies  

in food aid dependent  
populations -  

Monitoring the micronutrient  
content of the diet 
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jçêÉçîÉêI=ÇÉÄ~íÉ=ëíáää=ÅçåíáåìÉë=çå=ïÜÉíÜÉê=~ää=
çÑ=íÜÉ=ãáÅêçåìíêáÉåíë=äáëíÉÇ=áå=íÜÉ=péÜÉêÉ=mêçJ
àÉÅí=Åçãéáä~íáçå=ëÜçìäÇ=áå=Ñ~Åí=ÄÉ=áåÅäìÇÉÇ=çêI=
áåÇÉÉÇI=ïÜÉíÜÉê=çíÜÉêë=ëÜçìäÇ=ÄÉ=~ÇÇÉÇK=
=

Food rations 
qÜÉ= ãáÅêçåìíêáÉåí= ÅçåíÉåí= çÑ= ÖÉåÉê~ä= ê~íáçåë=
ÇáëíêáÄìíÉÇ= áå= ã~åó= ÑççÇ= ~áÇ= çéÉê~íáçåë= Ü~ë=
ÄÉÉå= íÜÉ= ëìÄàÉÅí= çÑ= ÅêáíáÅáëã= Ñçê= ~= åìãÄÉê= çÑ=
óÉ~êë= xpÉ~äI= OMMRX= qçãâáåëI= NVVOzK= = oÉÅçãJ
ãÉåÇÉÇ= ê~íáçåë= ÖÉåÉê~ääó= áåÅäìÇÉ= ÅÉêÉ~äI=
éìäëÉëI=çáäI= ë~äí=~åÇ=ãìäíáJãáÅêçåìíêáÉåí= ÑçêíáJ
ÑáÉÇ=ÄäÉåÇÉÇ=ÑççÇI=ïÜáÅÜ=ï~ë=~ÇÇÉÇ=~ë=~=ÅçãJ
éçåÉåí=çÑ= íÜÉ= ê~íáçå= ëáåÅÉ= íÜÉ=ãáÇJåáåÉíáÉë= íç=
áãéêçîÉ= áíë= ãáÅêçåìíêáÉåí= ÅçåíÉåí= xtelI=

OMMM~I= rke`oI= OMMOzK= fí= áë= ~äëç= êÉÅçãJ
ãÉåÇÉÇ= íÜ~í= ë~äí= áë= ÑçêíáÑáÉÇ= ïáíÜ= áçÇáåÉI= çáä=
ïáíÜ= îáí~ãáå= ^= ~åÇ= a= ~åÇ= ïÜÉ~í= ~åÇ=ã~áòÉ=
Ñäçìê= ïáíÜ= ãìäíáJãáÅêçåìíêáÉåíë= xrke`oI=
OMMOzK=eçïÉîÉêI=~å~äóëáë=çÑ=íÜÉ=ãáÅêçåìíêáÉåí=
ÅçåíÉåí=çÑ= ëí~åÇ~êÇ=íÜÉçêÉíáÅ~ä= ê~íáçåë= ëíáää= êÉJ
îÉ~äë= íÜÉ= éêÉëÉåÅÉ= çÑ= åìãÉêçìë= ÇÉÑáÅáÉåÅáÉëK==
cçê= Éñ~ãéäÉI= íïç= êÉÅçããÉåÇÉÇ= ê~íáçåë= ~êÉ=
~å~äóëÉÇ=áå=í~ÄäÉ=P=~åÇ=ÄçíÜ=ëÜçï=ëÉîÉêÉ=ÇÉÑáJ
ÅáÉåÅáÉë= çÑ= êáÄçÑä~îáåI= Å~äÅáìã= ~åÇ= íÜÉ= ã~áòÉ=
Ä~ëÉÇ= ê~íáçå= áë= ~äëç=Ä~Çäó=ÇÉÑáÅáÉåí= áå=îáí~ãáå=
`K= jçêÉçîÉêI= íÜÉ= ÜáÖÜ= ~åíáJåìíêáÉåí= ÅçåíÉåí=
EÉëéÉÅá~ääó= éÜóí~íÉF= çÑ= ëìÅÜ= ÇáÉíë= ÑìêíÜÉê= ÇÉJ
ÅêÉ~ëÉë=íÜÉ=~Äëçêéíáçå=çÑ=ãáÅêçåìíêáÉåíëK=
=

q~ÄäÉ=O=`ìêêÉåí=ëí~åÇ~êÇë=Ñçê=éçéìä~íáçå=åìíêáíáçå~ä==
êÉèìáêÉãÉåíëJíç=ÄÉ=ìëÉÇ=áå=éä~ååáåÖ=éìêéçëÉë=áå=íÜÉ=áåáíá~ä=ëí~ÖÉ=

çÑ=~=Åêáëáë=

kìíêáÉåí= jÉ~å=éçéìä~íáçå=êÉèìáêÉãÉåíë=
=

båÉêÖó= OINMM=hÅ~äë=

mêçíÉáå= NMJNOB=íçí~ä=ÉåÉêÖó=EROÖJSPÖFI=Äìí=Y=NRB=

c~í= NTB=çÑ=íçí~ä=ÉåÉêÖó=EQMÖF=

sáí~ãáå=^= NKSSS=fr=Eçê=MKR=ãÖ=êÉíáåçä=Éèìáî~äÉåíëF=

qÜá~ãáåÉ=E_NF= MKVãÖ=Eçê=MKQ=ãÖ=éÉê=NIMMM=âÅ~ä=áåí~âÉF=

oáÄçÑä~îáå=E_OF= =NKQãÖ=Eçê=MKSãÖ=éÉê=NIMMM=âÅ~ä=áåí~âÉF=

cçäáÅ=^ÅáÇ= NSM”Ö=

ká~Åáå=E_PF= NOKMãÖ=Eçê=SKSãÖ=éÉê=NIMMM=âÅ~ä=áåí~âÉF=

sáí~ãáå=_NO= MKV”Ö=

sáí~ãáå=`= OUKMãÖ=

sáí~ãáå=a= PKOJPKU”Ö=Å~äÅáÑÉêçä=

fêçå= OOãÖ=Eäçï=ÄáçJ~î~áä~Äáäáíó=áÉ=RJVBF=

fçÇáåÉ= NRM=”Ö=

j~ÖåÉëáìãG= OMNãÖ=

wáåÅG= NOKPãÖ=

pÉäÉåáìãG= OTKS”Ö=

sáí~ãáå=bG= UKMãÖ=~äéÜ~Jqb=

sáí~ãáå=hG= QUKO”Ö=

_áçíáåG= ORKP”Ö=

m~åíçíÜÉå~íÉG= QKS”Ö=
 s~äìÉë=ÖáîÉå=~êÉ=p~ÑÉ=iÉîÉäë=çÑ= fåí~âÉ= í~âÉå= Ñêçã=qÜÉ=j~å~ÖÉãÉåí=çÑ=kìíêáíáçå= áå=
j~àçê= bãÉêÖÉåÅáÉë= xtelI= OMMM~z= ÉñÅÉéí= íÜçëÉ= ã~êâÉÇ= G= ïÜáÅÜ= ~êÉ= mêçîáëáçå~ä=
mçéìä~íáçå=oÉèìáêÉãÉåíë=Ñêçã=qÜÉ=péÜÉêÉ=mêçàÉÅí=xpéÜÉêÉI=OMMQz=
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qÜÉêÉ=Ü~ë=ÄÉÉå=ãçêÉ= ~åÇ=ãçêÉ= êÉÅçÖåáíáçå= çÑ=
íÜÉ= áãéçêí~åÅÉ= çÑ= áãéêçîáåÖ= íÜÉ=ãáÅêçåìíêáJ
Éåí= ÅçåíÉåí= çÑ= íÜÉ= ê~íáçåK= qÜÉ=tcm= Ü~ë= êÉJ
ÅÉåíäó=í~âÉå=ëíÉéë=íç=~Çî~åÅÉ=íÜÉ=êçäÉ=çÑ=ãáÅêçJ
åìíêáÉåí=åìíêáíáçå=áå=íÜÉáê=éçäáÅó=~åÇ=éê~ÅíáÅÉK==
^í=~=ãÉÉíáåÖ=çÑ=íÜÉ=bñÉÅìíáîÉ=_ç~êÇ=áå=OMMQI=
åÉï = éçäáÅó = é~éÉêë = çå = ÉãÉêÖÉåÅó = ÑççÇ = ~áÇI=
ã~áåëíêÉ~ãáåÖ=åìíêáíáçå=~åÇ=ÑçêíáÑáÅ~íáçå=ïÉêÉ=
é~ëëÉÇ= xtcmI= OMMQzK= qÜÉëÉ= ÉãéÜ~ëáòÉÇ= íÜÉ=
áãéçêí~åÅÉ = çÑ = íÜÉ = ãáÅêçåìíêáÉåí= ÅçåíÉåí = çÑ=
ê~íáçåë=~åÇ=åìíêáíáçå=~ë=~å=çìíÅçãÉK=“qÜÉ=áãJ
éçêí~åÅÉ= çÑ= ãáÅêçåìíêáÉåíë= áå= ~ÅÜáÉîáåÖ= íÜÉ=
Öç~äë= çÑ= ÉãÉêÖÉåÅó= çéÉê~íáçåë= áë= áåÅêÉ~ëáåÖäó=
ïÉääJìåÇÉêëíççÇ= ~åÇ= íÜÉêÉ= áë= ÉîáÇÉåÅÉ= çÑ= íÜÉ=
åÉÉÇ= Ñçê= ÖêÉ~íÉê= ìëÉ= çÑ= ÑçêíáÑáÉÇ= ÑççÇë= íÜ~å= áå=
íÜÉ=é~ëíKÒ=
=

Monitoring ration contents 
and dietary intakes 
qÜÉ=íÜÉçêÉíáÅ~ä=ê~íáçå=EïÜ~í=ëÜçìäÇ=ÄÉ=ÇáëíêáÄJ
ìíÉÇ=~ÅÅçêÇáåÖ=íç=éçéìä~íáçå=åÉÉÇëF=Ñçê=~=ÖÉåJ
Éê~ä=ÑççÇ=ÇáëíêáÄìíáçå=ãáÖÜí=åçí=ÅçêêÉëéçåÇ=íç=
ïÜ~í=áë=ÅçåëìãÉÇ=Äó=íÜÉ=éçéìä~íáçå=Ñçê=ëÉîÉê~ä=
êÉ~ëçåëW=

� qÜÉ=éä~ååÉÇ=ê~íáçå=~Åíì~ääó=ÇáëíêáÄìíÉÇ=çå=~=
é~êíáÅìä~ê= ÇáëíêáÄìíáçå= ÅóÅäÉ= ãáÖÜí= ÇáÑÑÉê=
Ñêçã= íÜÉ= íÜÉçêÉíáÅ~ä= çåÉ= Ñçê= äçÖáëíáÅ= êÉ~ëçåëX=
Ñçê= Éñ~ãéäÉ= ëçãÉ= áíÉãë= ãáÖÜí= ÄÉ= ãáëëáåÖ=
~åÇ=ÄÉ=êÉéä~ÅÉÇ=Eçê=åçíF=Äó=çíÜÉêë=
� ̂í=íÜÉ=ÇáëíêáÄìíáçå=éçáåíI=éêçÄäÉãë=áå=ÇáëíêáJ
Äìíáçå= éêçÅÉÇìêÉë= ãáÖÜí= ãÉ~å= íÜ~í= éÉçéäÉ=
Çç= åçí= êÉÅÉáîÉ= íÜÉ= èì~åíáíáÉë= çÑ= áåíÉåÇÉÇ=
éä~ååÉÇ=ê~íáçå=
� cççÇ= ê~íáçåë= ~êÉ= çÑíÉå= åçí= ÉåíáêÉäó= ìëÉÇ= Ñçê=
Åçåëìãéíáçå= Äìí=ã~ó= ÄÉ= ëçäÇ= çê= ÉñÅÜ~åÖÉÇ=
Ñçê=ÇáÑÑÉêÉåí=éìêéçëÉë=ëìÅÜ=~ë=ãáääáåÖ=ÅÉêÉ~äëI=
ÄìóáåÖ= ÑêÉëÜ= ÑççÇë=~åÇ=ÅçåÇáãÉåíë= íç=ÇáîÉêJ
ëáÑó=íÜÉ=ÇáÉíI=ÄìóáåÖ=ÉëëÉåíá~ä=åçå=ÑççÇ=áíÉãëK==
� qÜÉ= éçéìä~íáçå= ãáÖÜí= ÅçåëìãÉ= çíÜÉê= ÑççÇë=
áå=~ÇÇáíáçå=íç=íÜÉ=ÖÉåÉê~ä=ê~íáçå==
� qÜÉ= ëáòÉ= ~åÇ= ëíêìÅíìêÉ= çÑ= íÜÉ= ÄÉåÉÑáÅá~êó=
éçéìä~íáçå=ã~ó=ÅÜ~åÖÉ=ÇìÉ=íç= áå=çê=çìí=ãáJ
Öê~íáçåI= ÄáêíÜë= ~åÇ= ãçêí~äáíóI= ã~âáåÖ= íÜÉ=
éçéìä~íáçå=éä~ååáåÖ=ÑáÖìêÉ=çÄëçäÉíÉK=

=
dççÇ=Ç~í~=çå=íÜÉ=ÑìåÅíáçåáåÖ=çÑ=~=ÑççÇ=~áÇ=ëóëJ
íÉã= áë= ÉëëÉåíá~ä= Ñçê= ãçåáíçêáåÖ= íÜÉ= êáëâ= çÑ=
jkaa= EÑáÖìêÉ=NFK= =^ëëìãáåÖ= íÜ~í= íÜÉ= ê~íáçå=
Ü~ë=ÄÉÉå=éä~ååÉÇ=~åÇ=~ëëÉëëÉÇ=íç=ÄÉ=~ÇÉèì~íÉI=

=
a~áäó=o~íáçå==

=
oáÅÉ=Ä~ëÉÇ=ê~íáçå= j~áòÉ=Ä~ëÉÇ=ê~íáçå=
ÖLéÉêëçåLÇ~ó= ÖLéÉêëçåLÇ~ó=

======oáÅÉI=mçäáëÜÉÇ= PRM= ====j~áòÉ=dê~áåI=tÜáíÉ= =QMM=

======iÉåíáäë= NMM= ====_É~åëI=aêáÉÇ= =SM=

======sÉÖÉí~ÄäÉ=láä= OR= ====sÉÖÉí~ÄäÉ=láä= =OR=

======_äÉåÇÉÇ=cççÇ= RM= ====_äÉåÇÉÇ=cççÇ= =RM=

======pìÖ~ê= OM= ====pìÖ~ê= =NR=

======p~äíI=fçÇáòÉÇ= R= ====p~äíI=fçÇáòÉÇ= =R=
=

kìíêáÉåí=^ÇÉèì~Åó=EBFG=
=

o~íáçå= mä~ååÉÇ= båÉêÖó= mêçíÉáå c~í `~äÅáìã fêçå= fçÇáåÉ= sáíK=^= sáíK=_N= sáíK=_O= ká~Åáå sáíK=`
qóéÉ= âÅ~ä= = = = = = = = = = = =

oáÅÉ== OINMM= NMM= NMO= TS OV= US= NMO= VR= VV= QN= OMT= NMT=

j~áòÉ== OINMM= VV= NNS= NNO PS= VM= NMO= VR= ONO= UP= NMU= US=

 

q~ÄäÉ=P=J=jáÅêçåìíêáÉåíë=~êÉ=ÇÉÑáÅáÉåí=áå=ëí~åÇ~êÇ=ÖÉåÉê~ä=ê~íáçåë=

qÜÉ=Å~äÅìä~íáçåë=ïÉêÉ=éÉêÑçêãÉÇ=ìëáåÖ=kìís~ä=OMMQI=~=tcmLrke`o=ëéêÉ~ÇëÜÉÉí=Ñçê=íÜÉ=éä~ååáåÖ=~åÇ=ãçåáíçêáåÖ=çÑ=ÑççÇ=
~áÇ=ê~íáçåëK==qÜÉ=~ÇÉèì~Åó=áë=ÇÉêáîÉÇ=Ñêçã=íÜÉ=tel=pif=Ñçê=~å=ÉãÉêÖÉåÅó=~ÑÑÉÅíÉÇ=éçéìä~íáçå=xtelI=OMMM~zK==fí=ï~ë=~ëJ
ëìãÉÇ=íÜ~í=ÅçããçÇáíáÉë=ïÉêÉ=ÑçêíáÑáÉÇ=~ÅÅçêÇáåÖ=íç=tcm=ëéÉÅáÑáÅ~íáçåë=xrke`oI=OMMOzK=
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íÜÉ=íÜêÉÉ=ÅçãéçåÉåíë=çÑ=~=ÖççÇ=ÑççÇ=~áÇ=ãçåáJ
íçêáåÖ=ëóëíÉã=ïáää=ìëì~ääó=áåÅäìÇÉ=ENF=ãçåáíçêJ
áåÖ=çÑ=íÜÉ=ÑççÇ=~áÇ=äçÖáëíáÅë=ÅÜ~áå=~åÇ=ÇáëíêáÄìJ
íáçå= éêçÅÉëëI= EOF= ÑççÇ= Ä~ëâÉí= ãçåáíçêáåÖ=
Ec_jFI= ~äëç= ëçãÉíáãÉë= Å~ääÉÇ= çåëáíÉ= ÇáëíêáÄìJ
íáçå= ãçåáíçêáåÖI= ~åÇ= EPF= éçëíJÇáëíêáÄìíáçå=
ãçåáíçêáåÖ=EmajF=~í=íÜÉ=ÜçìëÉÜçäÇ=~åÇ=ã~êJ
âÉí=äÉîÉäK===
=
qÜÉ=~áã=çÑ=c_j=áë= íç=Åçãé~êÉ=íÜÉ= ÑççÇ=~ÅíìJ
~ääó=êÉÅÉáîÉÇ=Äó= Ñ~ãáäáÉë=íç=íÜÉ=éä~ååÉÇ=ê~íáçå=
~åÇ= íç= ÑçääçïJìé= çå= ~åó= ëÜçêíÑ~ää= êÉéçêíÉÇK=
mêçíçÅçäë= Ñçê= c_j= ~êÉ= ä~áÇ= çìí= áå= jpc= ~åÇ=
rke`o= dìáÇÉäáåÉë= xjpcI= NVVRX= rke`oI=
NVVTzK=fí=áë=ÖççÇ=éê~ÅíáÅÉ=Ñçê=íÜÉ=~ÖÉåÅó=ÇçáåÖ=
íÜÉ= c_j= íç= ÄÉ= çêÖ~åáë~íáçå~ääó= ëÉé~ê~íÉ= Ñêçã=
íÜ~í=áåîçäîÉÇ=áå=ÑççÇ=ÇáëíêáÄìíáçå=íç=~îçáÇ=~åó=
ÅçåÑäáÅí= çÑ= áåíÉêÉëí= íÜ~í=ãáÖÜí= ~êáëÉK= = `êáíÉêá~=
Ñçê= íÜÉ= áåíÉêéêÉí~íáçå= çÑ= c_j= Ç~í~= Ü~îÉ= ÄÉÉå=
ä~áÇ=Ççïå=Äó=rke`o=xrke`oI=NVVTzK==^ÅJ
ÅçêÇáåÖ=íç=íÜÉ=rke`o=ÖìáÇÉäáåÉë=íÜÉ=ÅìíJçÑÑë=
Ñçê= ~ÅÅÉéí~ÄäÉ= ÇáëíêáÄìíáçåë= ~êÉ= Y= VMB= çê=
[NNMB=çÑ=íÜÉ=éä~ååÉÇ=âÅ~äLéÉêëçåLÇ~óK==tÜáäÉ=
íÜáë=áë=~=ìëÉÑìä=ÅêáíÉêáçå=áí=í~âÉë=åç=~ÅÅçìåí=çÑ=
ÇáÑÑÉêÉåÅÉë= íÜ~í=ã~ó=ÄÉ= ÑçìåÇ= áå=íÜÉ=ÇáëíêáÄìJ
íáçå= çÑ= ÇáÑÑÉêÉåí= ÅçããçÇáíáÉë= ~åÇ= íÜÉ= áãé~Åí=
çå=ãáÅêçåìíêáÉåí=ëìÑÑáÅáÉåÅó=çÑ=íÜÉ=ê~íáçåK=
=
mçëí= aáëíêáÄìíáçå= jçåáíçêáåÖ= EmajF= áë= ìëìJ
~ääó=ÅçåÇìÅíÉÇ=ëçãÉ=íáãÉ=~ÑíÉê=íÜÉ=ÇáëíêáÄìíáçå=
EêçìÖÜäó= NMJOM= Ç~óë= ~ÑíÉê= íÜÉ= ÇáëíêáÄìíáçå= áÑ=
íÜÉ=ÇáëíêáÄìíáçåë=~êÉ=ÇçåÉ=çå=~=ãçåíÜäó=Ä~ëáëFK=
qÜÉ=maj=äççâë=~í=íÜÉ=ìëÉ=çÑ=íÜÉ=ê~íáçå=~åÇ=íÜÉ=
~ÇÉèì~Åó= çÑ= íÜÉ= ÇáëíêáÄìíáçå= ëóëíÉãK= få= ÖÉåJ
Éê~äI= íÜÉ= ëÅçéÉ=çÑ=maj=áë=èìáíÉ=Äêç~Ç=~åÇ= áåJ
ÅäìÇÉë=çíÜÉê=êÉäÉî~åí=ÑççÇ=ëÉÅìêáíó=áåÑçêã~íáçåK==
få= ã~åó= ÑççÇ= ~áÇ= çéÉê~íáçåë= íÜÉ= êÉÅáéáÉåí=
éçéìä~íáçåë=ã~ó=Ü~îÉ=~ÅÅÉëë=íç=~=ïáÇÉ=ê~åÖÉ=çÑ=

çíÜÉê= ÅçããçÇáíáÉëK= =tÜáäÉ= ÇÉíÉêãáåáåÖ=ïÜ~í=
íÜÉëÉ= ÑççÇë= ~êÉ= ã~ó= ÄÉ= êÉä~íáîÉäó= ëíê~áÖÜíÑçêJ
ï~êÇI= Ö~áåáåÖ= ~å= ~ÅÅìê~íÉ= ~ëëÉëëãÉåí= çÑ= íÜÉ=
èì~åíáíáÉë=~î~áä~ÄäÉ=~åÇ=ÅçåëìãÉÇ=çÑíÉå=éêçîÉë=
ÉñíêÉãÉäó=ÇáÑÑáÅìäíK= =qÜÉ=î~êáçìë= ÑççÇ= ëÉÅìêáíó=
ãÉíÜçÇë= íÜ~í= Éñáëí= ~êÉ= îÉêó= î~äì~ÄäÉ= Ñçê= Ö~áåJ
áåÖ=áå=ÇÉéíÜ=áåëáÖÜí=áåíç=ÜçìëÉÜçäÇ=ÉÅçåçãáÉë=
Äìí= ~êÉ= ëçãÉïÜ~í= ÅìãÄÉêëçãÉ= íç= ìëÉ= íç= íêó=
~åÇ= èì~åíáÑó= íÜÉ= êáëâ= çÑ= ãáÅêçåìíêáÉåí= ÇÉÑáJ
ÅáÉåÅáÉëK==qÜÉ=~ÅÅìê~íÉ=ãÉ~ëìêÉãÉåí=çÑ=ÇáÉí~êó=
åìíêáÉåí=áåí~âÉ=ìëáåÖ=ïÉáÖÜÉÇ=áåí~âÉëI=éçêíáçå=
ëáòÉë=çê=çíÜÉê=ãÉíÜçÇë=áë=~=ÅÜ~ääÉåÖáåÖ=ìåÇÉêJ
í~âáåÖ= áå= ~åó= ëÉííáåÖK= = pìÅÜ= ~ééêç~ÅÜÉë= ~êÉ=
ìëì~ääó= áå~ééêçéêá~íÉ= áå= êÉÑìÖÉÉ= çê= ÉãÉêÖÉåÅó=
~ëëÉëëãÉåíë= ~äíÜçìÖÜ= íÜÉó= Ü~îÉ= ÄÉÉå= ìëÉÇ= áå=
êÉëÉ~êÅÜ= ëíìÇáÉë= x_~åàçåÖI= OMMPzK= qÜÉ= ãÉ~ëJ
ìêÉãÉåí= çÑ= ~= aáÉí= aáîÉêëáíó= çê= cççÇ= s~êáÉíó=
pÅçêÉ=ìëáåÖ=ÑççÇ=ÑêÉèìÉåÅó=èìÉëíáçåå~áêÉë=áëI=áå=
Åçåíê~ëíI=~=ãìÅÜ=ëáãéäÉê=~åÇ=êçÄìëí=íÉÅÜåáèìÉ=
~åÇ= íÜÉ= êÉëìäíáåÖ= ëÅçêÉë= Ü~îÉ= ÄÉÉå= ëÜçïå= íç=
ÅçêêÉä~íÉ=ïáíÜ= ~åíÜêçéçãÉíêáÅ= ëí~íìë= ~åÇ= Ü~ÉJ
ãçÖäçÄáå=ÅçåÅÉåíê~íáçå=xp~îóI=OMMRX=qçêÜÉáãI=
OMMPX= pïáåÇ~äÉI= OMMRzK= få= íÜÉëÉ=ãÉíÜçÇë= íÜÉ=
ëìêîÉó= ëìÄàÉÅíë= ~êÉ= ~ëâÉÇ= ïÜÉíÜÉê= íÜÉó= Ü~îÉ=
ÅçåëìãÉÇ= ~= ëéÉÅáÑáÅ= ÑççÇ= áíÉã= çê= ÑççÇ= ÖêçìéI=
íóéáÅ~ääó= ïáíÜáå= íÜÉ= ä~ëí= OQ= Üçìêë= çê= T= Ç~óëK==
tÜáäÉ=áí=áë=åçí=éçëëáÄäÉ=íç=Å~äÅìä~íÉ=íÜÉ=~Åíì~ä=
èì~åíáíáÉë=ÅçåëìãÉÇI= íÜÉ=aáÉí=aáîÉêëáíó=pÅçêÉ=
çê=cççÇ=s~êáÉíó=pÅçêÉ=~ééêç~ÅÜ=ã~ó=ÄÉ=ìëÉÑìä=
Ñçê=ìåÇÉêëí~åÇáåÖ=íÜÉ=ëçìêÅÉë=çÑ=ãáÅêçåìíêáÉåí=
êáÅÜ=ÑççÇë=áå=íÜÉ=ÇáÉí=~åÇ=Ñçê=ãçåáíçêáåÖ=~ÅÅÉëë=
íç=ÇáÑÑÉêÉåí=ÑççÇë=çîÉê=íáãÉK======
=
få= ëáíì~íáçåë= ïÜÉêÉ= ÑççÇ= Ñêçã= åçåJÑççÇ= ~áÇ=
ëçìêÅÉë=ã~ó=êÉ~ëçå~Ääó=ÄÉ=~ëëìãÉÇ=åçí=íç=êÉéJ
êÉëÉåí=~=ëáÖåáÑáÅ~åí=é~êí=çÑ=íÜÉ=ÇáÉí=~=ãçêÉ=êÉäáJ
~ÄäÉ= ~ééêç~ÅÜ= ã~ó= ÄÉ= íç= ~ëëÉëë= íÜÉ= åìíêáÉåí=
ÅçåíÉåí= çÑ= íÜÉ= ÑççÇ= ~áÇ= ÅçãéçåÉåí= áåÇÉéÉåÇJ

o~íáçå=mä~ååáåÖ=
`çããçÇáíó=pçìêÅáåÖL

qê~åëéçêíL=
píçê~ÖÉ=

_ÉåÉÑáÅá~êó=rëÉ=aáëíêáÄìíáçå=

mçëíJÇáëíêáÄìíáçå=
jçåáíçêáåÖ=

cççÇ=_~ëâÉí==
jçåáíçêáåÖ=

içÖáëíáÅ=jçåáíçêáåÖ=

cáÖìêÉ=N=Ó=jçåáíçêáåÖ=mçáåíë=çå=~=cççÇ=^áÇ=póëíÉã=

^ëëÉëëãÉåí=çÑ==
^ÇÉèì~Åó=

预览已结束，完整报告链接和二维码如下：
https://www.yunbaogao.cn/report/index/report?reportId=5_29557


