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ê¨~äáë~íáçåë=ÇáÑÑ≠êÉêçåíI=é~êÑçáë=ÇÉ=ã~åá≠êÉ=ëáÖåáÑáÅ~íáîÉI=ÇÉë=áåÑçêã~íáçåë=éê¨îáëáçååÉääÉë=éê¨ëÉåí¨ÉëK=
=
iÉë= ÅçãéíÉë=~ååìÉäë=éçìê= äÉë=ÉñÉêÅáÅÉë= Åäçë= äÉ=PM= ëÉéíÉãÄêÉ=OMMNI=PM= ëÉéíÉãÄêÉ=OMMO=Éí=PM= ëÉéíÉãÄêÉ=
OMMPI= ~ééêçìî¨ë= é~ê= äÛ^ëëÉãÄä¨É=d¨å¨ê~äÉ=lêÇáå~áêÉI= çåí= Ñ~áí= äDçÄàÉí= ÇDìå= ~ìÇáí= é~ê= åçë= ëçáåëI= ëÉäçå= äÉë=
åçêãÉë=éêçÑÉëëáçååÉääÉë=~ééäáÅ~ÄäÉë=Éå=cê~åÅÉI=Éí=çåí=¨í¨=ÅÉêíáÑá¨ë=ë~åë=ê¨ëÉêîÉ=åá=çÄëÉêî~íáçåK=
=
pìê= ä~=Ä~ëÉ=ÇÉ=ÅÉë=ÇáäáÖÉåÅÉëI=åçìë=åÛ~îçåë=é~ë=çÄëÉêî~íáçå=¶= ÑçêãìäÉê=ëìê= ä~=ëáåÅ¨êáí¨=ÇÉë= áåÑçêã~íáçåë=
éçêí~åí= ëìê= ä~= ëáíì~íáçå= Ñáå~åÅá≠êÉ= Éí= äÉë= ÅçãéíÉë= éê¨ëÉåí¨Éë= Ç~åë= ÅÉ= éêçëéÉÅíìë= ¨í~Ääá= ¶= äDçÅÅ~ëáçå= ÇÉ=
äDçé¨ê~íáçå=Éåîáë~Ö¨ÉK=
=
lê~åÖÉI=äÉ=NU=Ç¨ÅÉãÄêÉ=OMMP=
=
=
=
iÉ=`çããáëë~áêÉ=~ìñ=ÅçãéíÉë=
a~åáÉä=_^oob=
=
=

NKRK=^qqbpq^qflk=abp=fkqbojbaf^fobp=cfk^k`fbop=
brolmb=cfk^k`b=bq=fkarpqofb=ÅçåÑáêãÉ=~îçáê=ÉÑÑÉÅíì¨I=Éå=îìÉ=ÇÉ= äÛáåëÅêáéíáçå=ÇÉë=íáíêÉë=ÇÉ= ä~=ëçÅá¨í¨=
o^me^bi=jf`ebi=~ì=j~êÅÜ¨=iáÄêÉ=ÇÛbrolkbuq=m~êáëI=äÉë=ÇáäáÖÉåÅÉë=éêçÑÉëëáçååÉääÉë=ÇÛìë~ÖÉK=
=
`Éë= ÇáäáÖÉåÅÉë= çåí= åçí~ããÉåí= éêáë= ä~= ÑçêãÉ= ÇÉ= ä~= î¨êáÑáÅ~íáçå= ÇÉë= ÇçÅìãÉåíë= éêçÇìáíë= é~ê= ä~= ëçÅá¨í¨=
o^me^bi=jf`ebi=~áåëá=èìÉ=ÇÛÉåíêÉíáÉåë=~îÉÅ=ÇÉë=ãÉãÄêÉë=ÇÉ=ä~=ÇáêÉÅíáçå=Éí=Çì=éÉêëçååÉä=ÇÉ=o^me^bi=
jf`ebiI=ÅçåÑçêã¨ãÉåí=~ì=ÅçÇÉ=éêçÑÉëëáçååÉä=¨ä~Äçê¨=ÅçåàçáåíÉãÉåí=é~ê=ä~=c¨Ç¨ê~íáçå=Ä~åÅ~áêÉ=Ñê~å´~áëÉ=
Éí=äÛ^ëëçÅá~íáçå=Ñê~å´~áëÉ=ÇÉë=ÉåíêÉéêáëÉë=ÇÛáåîÉëíáëëÉãÉåíK=
=
brolmb=cfk^k`b=bq=fkarpqofb=~ííÉëíÉI=ÅçåÑçêã¨ãÉåí=~ì=o≠ÖäÉãÉåí=`l_=åøVUJMUI=èìÉ= äÉë=ÇáäáÖÉåÅÉë=
~áåëá= ~ÅÅçãéäáÉë= åÛçåí= ê¨î¨ä¨= Ç~åë= äÉ= ÅçåíÉåì= Çì= éêçëéÉÅíìë= ~ìÅìåÉ= áåÉñ~ÅíáíìÇÉ= åá= ~ìÅìåÉ= çãáëëáçå=
ëáÖåáÑáÅ~íáîÉ=ÇÉ=å~íìêÉ=¶=áåÇìáêÉ=äÛáåîÉëíáëëÉìê=Éå=ÉêêÉìê=çì=¶=Ñ~ìëëÉê=ëçå=àìÖÉãÉåíK=
=
`ÉííÉ= ~ííÉëí~íáçå= Éëí= Ç¨äáîê¨É= ëìê= ä~= Ä~ëÉ= ÇÉë= ÇçÅìãÉåíë= Éí= êÉåëÉáÖåÉãÉåíë= Ñçìêåáë= é~ê= ä~= ëçÅá¨í¨=
o^me^bi= jf`ebi= ¶= brolmb= cfk^k`b= bq= fkarpqofbI= ÅÉ= ÇÉêåáÉê= äÉë= ~ó~åí= éê¨ëìã¨ë= ÉñÜ~ìëíáÑëI=
î¨êáÇáèìÉë=Éí=ëáåÅ≠êÉëK=
=
`ÉííÉ=~ííÉëí~íáçå=åÉ=ÅçåëíáíìÉ=é~ë=ìåÉ=êÉÅçãã~åÇ~íáçå=ÇÛbrolmb=cfk^k`b=bq=fkarpqofb=ÇÉ=ëçìëÅêáêÉ=
~ìñ= íáíêÉë= ÇÉ= ä~= ëçÅá¨í¨= o^me^bi= jf`ebiI= åá= åÉ= ë~ìê~áí= ëÉ= ëìÄëíáíìÉê= ~ìñ= ~ìíêÉë= ~ííÉëí~íáçåë= çì=
ÇçÅìãÉåíë=Ç¨äáîê¨ë=é~ê=o^me^bi=jf`ebi=ÉíLçì=ëÉë=Åçããáëë~áêÉë=~ìñ=ÅçãéíÉëK=
=
c~áí=¶=m~êáëI=äÉ=NU=Ç¨ÅÉãÄêÉ=OMMP=
=
=
=
brolmb=cfk^k`b=bq=fkarpqofb=
jçåëáÉìê=o¨ãó=qe^kk_bodbo=
mê¨ëáÇÉåí=Çì=aáêÉÅíçáêÉ=
=
=

NKSK=obpmlkp^_ib=ab=iÛfkcloj^qflk=
=
jçåëáÉìê=drfii^rjb=ov`ht^boqI=
mê¨ëáÇÉåí=Çì=`çåëÉáä=ÇÛ^Çãáåáëíê~íáçå=
=
o^me^bi=jf`ebi=
OU=ÄáëI=~îÉåìÉ=cê¨Ç¨êáÅ=jfpqo^i=
UQNMM=lê~åÖÉ=
cê~åÅÉ=
q¨ä¨éÜçåÉ=W==@=HPPEMF=QVM=PQM=SMT= =
q¨ä¨ÅçéáÉ=W====@=HPPEMF=QVM=PQT=VUR= =
=



=
=

=

S

`e^mfqob=O==
=

•=fkp`ofmqflk=pro=ib=j^o`eb=if_ob=ab=s^ibrop=jl_fifbobp=•=
=
=

OKNK=obkpbfdkbjbkqp=obi^qfcp=^=iÛfkp`ofmqflk=pro=ib=j^o`eb=if_obK=
 

OKNKNK=k~íìêÉ=ÇÉë=íáíêÉë=Ççåí=äÛáåëÅêáéíáçå=Éëí=ÇÉã~åÇ¨ÉK=
fä=ëÛ~Öáí=ÇÛ~Åíáçåë=çêÇáå~áêÉëI=ÇÉ=ãÆãÉ=Å~í¨ÖçêáÉI=Éåíá≠êÉãÉåí=äáÄ¨ê¨Éë=Éí=éçêí~åí=àçìáëë~åÅÉ=~ì=NÉê=çÅíçÄêÉ=
OMMPK=

 
OKNKOK=kçãÄêÉ=ÇÉ=íáíêÉë=Ççåí=äÛáåëÅêáéíáçå=Éëí=ÇÉã~åÇ¨ÉK=
fä=Éëí=ÇÉã~åÇ¨=äÛáåëÅêáéíáçå=ÇÉ=QSM=MMM=~Åíáçåë=çêÇáå~áêÉë=Éñáëí~åíÉëK=

 
OKNKPK=s~äÉìê=åçãáå~äÉ=
`Éë=~Åíáçåë=çåí=ìåÉ=î~äÉìê=åçãáå~äÉ=MIR=Éìêç=ÅÜ~ÅìåÉK=
 
OKNKQK=cçêãÉ=
iÉë=~Åíáçåë=ëçåí=åçãáå~íáîÉë=Éí=ëÉêçåí=~ÇãáëÉë=~ìñ=çé¨ê~íáçåë=ÇÛbrol`ib^o=¶=ÅçãéíÉê=ÇÉ=äÛáåëÅêáéíáçåK=
 
OKNKRK=a~íÉ=ÇÉ=àçìáëë~åÅÉ=
NÉê=çÅíçÄêÉ=OMMPK=
 
OKNKSK=mçìêÅÉåí~ÖÉ=Éå=Å~éáí~ä=Éí=Éå=Çêçáí=ÇÉ=îçíÉ=
iÉë=~Åíáçåë=áåëÅêáíÉë=êÉéê¨ëÉåíÉåí=NMMB=Çì=Å~éáí~ä=Éí=ÇÉë=Çêçáíë=ÇÉ=îçíÉ=ÇÉ=ä~=ëçÅá¨í¨K=
 
OKNKTK=a~íÉ=ÇÛáåëÅêáéíáçå=ëìê=äÉ=j~êÅÜ¨=iáÄêÉ=
iÉ=U=à~åîáÉê=OMMQ==
 
OKNKUK=iáÄÉää¨=ÇÛáåëÅêáéíáçå=ëìê=äÉ=j~êÅÜ¨=iáÄêÉ=
o^me^bi=jf`ebi=
`çÇÉ=^mb=W=RNP=g=`çããÉêÅÉ=ÇÉ=Öêçë=ÇÉ=Äçáëëçåë=
`çÇÉ=fpfk=W=co=MMNMMPURTM=
 
OKNKVK=bí~ÄäáëëÉãÉåí=éê¨ëÉåí~íÉìê=
brolmb=cfk^k`b=bq=fkarpqofb=
PTI=~îÉåìÉ=ÇÉë=`Ü~ãéëJ°äóë¨Éë=
TRMMU=m~êáë=
qÉä=W=MNKRPKVPKTQKMM=
=
OKNKNMK=jÉãÄêÉ=Çì=ã~êÅÜ¨=
brolmb= cfk^k`b= bq= fkarpqofb= ¶= íê~îÉêë= ëçå= Ç¨é~êíÉãÉåí= brolmb= cfk^k`b= bq= fkarpqofb=
pb`rofqfbp=
PTI=~îÉåìÉ=ÇÉë=`Ü~ãéëJ°äóë¨Éë=
TR=MMU=m~êáë==
=
brolmb=cfk^k`b=bq=fkarpqofb=pb`rofqfbp=ÅÉåíê~äáëÉê~=äÉë=çêÇêÉë=ÇÛ~ÅÜ~í=Éí=äÉë=íê~åëãÉííê~=¶=bìêçåÉñí=
m~êáë=ëÉäçå=äÉ=Å~äÉåÇêáÉê=Éí=äÉë=ãçÇ~äáí¨ë=éê¨Åáë¨ë=Ç~åë=äÛ~îáë=èìá=ëÉê~=éìÄäá¨=é~ê=bìêçåÉñí=m~êáëK=
=
OKNKNNK=_ìí=ÇÉ=äÛáåëÅêáéíáçå=Éí=ÇÉ=ä~=ÅÉëëáçå=
iÛçÑÑêÉ=ÇÉ=ÅÉëëáçå=Éëí=ê¨~äáë¨É=ëìê=äÛáåáíá~íáîÉ=ÇÉë=~Åíáçåå~áêÉë=Ç~åë=ìå=íêáéäÉ=Äìí=W=
=
=êÉåÑçêÅÉê=ä~=Åê¨ÇáÄáäáí¨=ÇÉ=ä~=ëçÅá¨í¨=ëìê=ëçå=ã~êÅÜ¨=Éå=~ã¨äáçê~åí=ëçå=éçìîçáê=ÇÉ=å¨ÖçÅá~íáçå=X=
=~ÅÅêç≤íêÉ=Éí=ÇáîÉêëáÑáÉêI=¶=íÉêãÉI=äÉë=éçëëáÄáäáí¨ë=ÇÉ=Ñáå~åÅÉãÉåí=X=
= ~îçáê= ìåÉ= î~äçêáë~íáçå= ~ì= êÉÖ~êÇ= Çì= ã~êÅÜ¨= ÄçìêëáÉê= Éí= éÉêãÉííêÉ= äÛ~ÅÅäáã~í~íáçå= ÇÉ= ä~= ëçÅá¨í¨= ¶=
äÛÉåîáêçååÉãÉåí=ÄçìêëáÉêK=
=
iÛáåëÅêáéíáçå=~ì=j~êÅÜ¨=iáÄêÉ=ÅçåëíáíìÉ=éçìê=äÉë=ÇáêáÖÉ~åíë=ÇÉ=ä~=ëçÅá¨í¨=ìåÉ=¨í~éÉ=Éå=îìÉ=ÇÛìåÉ=~Çãáëëáçå=
¶=ìå=Åçãé~êíáãÉåí=ê¨ÖäÉãÉåí¨I=èìá=éçìêê~áí=ÆíêÉ=ëçääáÅáí¨É=ìäí¨êáÉìêÉãÉåíK==
=

=



=
=

=

T

OK=O=qfqobp=jfp=^=i^=afpmlpfqflk=ar=mr_if`==
=
OKOKN=lêáÖáåÉ=ÇÉë=íáíêÉë=
VM=MMM=~Åíáçåë=çêÇáå~áêÉëI=ÇÛìåÉ=î~äÉìê=åçãáå~äÉ=ÇÉ=MIR=Éìêç=ÅÜ~ÅìåÉI=ëçåí=ãáëÉë=¶=ä~=Çáëéçëáíáçå=Çì=éìÄäáÅ=
ëÉäçå=ä~=éêçÅ¨ÇìêÉ=ÇÉ=äÛlÑÑêÉ=¶=mêáñ=jáåáã~ä=Ñáñ¨ÉI=ÅçåÑçêã¨ãÉåí=~ìñ=~êíáÅäÉë=m=NKOKNN=Éí=m=NKOKNO=ÇÉë=ê≠ÖäÉë=
ÇÛçêÖ~åáë~íáçå=Éí=ÇÉ=ÑçåÅíáçååÉãÉåí=ÇÛbìêçåÉñí=m~êáëI=ëìê=ä~=Ä~ëÉ=Çì=éêáñ=Ç¨Ñáåá=~ì=é~ê~Öê~éÜÉ=ÅáJÇÉëëçìëK==
=
iDçêáÖáåÉ=ÇÉë=VM=MMM=~Åíáçåë=ãáëÉë=¶=ä~=Çáëéçëáíáçå=Çì=ã~êÅÜ¨=¶=äDçÅÅ~ëáçå=ÇÉ=äDáåëÅêáéíáçå=ëÉê~=ä~=ëìáî~åíÉW=
=

√=`Éëëáçå=ÇÉ=VM=MMM=~ÅíáçåëI=ëçáí=NVIRT=B=Çì=Å~éáí~ä=Éí=NVIRT=B=ÇÉë=Çêçáíë=ÇÉ=îçíÉ=ÇÉ=o^me^bi=jf`ebi=
~î~åí=Éí=~éê≠ë=áåëÅêáéíáçå=ÇÉ=ä~=ëçÅá¨í¨=ëìê=äÉ=j~êÅÜ¨=iáÄêÉI=ãáë=¶=ä~=Çáëéçëáíáçå=Çì=éìÄäáÅ=é~ê=W=
J=^asbkaf=pK^K=¶=Ü~ìíÉìê=ÇÉ=VM=MMM=~Åíáçåë=

=
fä=åÛÉëí=éê¨îì=~ìÅìåÉ=Åä~ìëÉ=ÇÉ=ëìê=~ääçÅ~íáçåK=
=
iÛ~Åíáçåå~áêÉ= Å¨Ç~åí= åÛÉåîáë~ÖÉåí= é~ë= ä~= ê¨áåí¨Öê~íáçå= Çì= éêçÇìáí= ÇÉë= ÅÉëëáçåë= Éå= ÅçãéíÉ= Åçìê~åí= é~ê=
Åçåë¨èìÉåíI=äÉë=ÅçãéíÉë=éê¨îáëáçååÉäë=åÉ=íáÉååÉåí=é~ë=ÅçãéíÉ=ÇÉ=ÅÉë=ãçåí~åíë=Éí=ä~=ëçÅá¨í¨=åÉ=ÇáëéçëÉê~=
é~ë=ÇÉ=êÉëëçìêÅÉë=äá¨Éë=¶=ëçå=áåëÅêáéíáçå=ëìê=äÉ=j~êÅÜ¨=iáÄêÉK=
=
a~åë= äÉ= Å~ë= çª= äÛ^ìíçêáí¨= ÇÉë=j~êÅÜ¨ë= cáå~åÅáÉêë= ëÉê~áí= ~ãÉå¨É= ¶= ~ÅÅçêÇÉê= ìå=åçìîÉ~ì= îáë~= çì=ìå= îáë~=
Åçãéä¨ãÉåí~áêÉ=ëìáíÉ=¶=ìåÉ=ãçÇáÑáÅ~íáçå=ÇÉë=ãçÇ~äáí¨ë=Çì=éê¨ëÉåí=éêçëéÉÅíìëI=äÉë=çêÇêÉë=é~ëë¨ë=ëÉê~áÉåí=
Å~ÇìÅë=Éí=ÇÉîê~áÉåí=ÆíêÉ=ê¨áí¨ê¨ëK=
=
OKOKOK=jçÇ~äáí¨=Çì=é~áÉãÉåí=Çì=éêáñ=
iÉë= ãçÇ~äáí¨ë= ÇÉ= ê≠ÖäÉãÉåí= ëçåí= ÅÉääÉë= Éå= îáÖìÉìê= ëìê= äÉ= j~êÅÜ¨= iáÄêÉ= ÇÛbìêçåÉñí= m~êáë= Eê≠ÖäÉãÉåí=
áãã¨Çá~íFK==

 
OKOKPK=mêçÅ¨ÇìêÉ=ÇÛáåëÅêáéíáçå=
mçìê= ä~= ê¨~äáë~íáçå= ÇÛìåÉ= lÑÑêÉ= ¶= mêáñ= jáåáã~äI= bìêçåÉñí= m~êáë= ÅÉåíê~äáëÉ= äÉë= çÑÑêÉë= ÇÛ~ÅÜ~í= èìÉ= äìá=
íê~åëãÉííÉåí=äÉë=ãÉãÄêÉë=Çì=ã~êÅÜ¨K=bääÉ=åÛ~ÅÅÉéíÉ=é~ë=äÉë=çÑÑêÉë=¶=Åçìêë=äáãáí¨=Éí=~=ä~=Ñ~Åìäí¨=ÇÛ¨äáãáåÉê=
Çì=ã~êÅÜ¨=ÇÛáåíêçÇìÅíáçå=äÉë=çêÇêÉë=~ëëçêíáë=ÇÉ=äáãáíÉë=èìá=äìá=~éé~ê~áëëÉåí=ÉñÅ¨ÇÉê=~åçêã~äÉãÉåí=äÉ=éêáñ=
ÇÛçÑÑêÉ=ãáåáã~äK=
=
bìêçåÉñí=m~êáë=éÉìí=ÇáîáëÉê=Éå=éäìëáÉìêë=äçíë=äÉë=íáíêÉë=ãáë=¶=ä~=Çáëéçëáíáçå=Çì=ã~êÅÜ¨=Éí=~ééçêíÉê=ÅÜ~èìÉ=
äçí=¶=ä~=ë~íáëÑ~Åíáçå=ÇÉë=ÇÉã~åÇÉë=êÉíÉåìÉëI=Åä~ëë¨Éë=é~ê=äáãáíÉ=ÉíI=äÉ=Å~ë=¨ÅÜ¨~åíI=éê¨~ä~ÄäÉãÉåí=ê¨ÇìáíÉëK=
iÉ=Åçìêë=Åçí¨=ÇÉ=äÛáåëÅêáéíáçå=ÅçêêÉëéçåÇ=¶=ä~=äáãáíÉ=Çì=ÇÉêåáÉê=çêÇêÉ=ëìáîáK=`É=Åçìêë=Éëí=ìåáèìÉK=
iÉë= çêÇêÉë= ÇÛ~ÅÜ~í= éÉìîÉåí= ÆíêÉ= ê¨ÇìáíëI= å¨~åãçáåë= ãÆãÉ= Éå= Å~ë= ÇÉ= ê¨ÇìÅíáçåI= äÉë= çêÇêÉë= êÉëíÉåí=
áêê¨îçÅ~ÄäÉëK=
=
OKOKQK=`~äÉåÇêáÉê=ÇÉ=äDçé¨ê~íáçå==
=
a~íÉ=ÇÛçÄíÉåíáçå=Çì=îáë~=W= = = ==== NU=Ç¨ÅÉãÄêÉ=OMMP=
lìîÉêíìêÉ=ÇÉ=äÛlmj=W====================================== ==== NV=Ç¨ÅÉãÄêÉ=OMMP=
`ä∑íìêÉ=ÇÉ=äÛlmjW= ===== = = ========== T=à~åîáÉê=OMMQ=
mìÄäáÅ~íáçå=ÇÉ=äD~îáë=brolkbuqW== ==== ========= U=à~åîáÉê=OMMQ=
a¨Äìí=ÇÉë=å¨ÖçÅá~íáçåë=W== ====== = ======== V=à~åîáÉê=OMMQ=
o≠ÖäÉãÉåíJiáîê~áëçå= = = ======== NP=à~åîáÉê=OMMQ=
=



=
=

=

U

OKOKR=bä¨ãÉåíë=ÇÛ~ééê¨Åá~íáçå=Çì=éêáñ=ÇÛçÑÑêÉ=ÇÉ=NN=Éìêçë=é~ê=~ÅíáçåK=
EëçìêÅÉ=brolmb=cfk^k`b=bq=fkarpqofb=pb`rofqfbpF=
=

iÉ=éêáñ=éêçéçë¨=ëÛ~ééê¨ÅáÉ=ÅçããÉ=ëìáíI=~éê≠ë=áãéìí~íáçå=ÇÉë=ÅÜ~êÖÉë=äá¨Éë=¶=äÛçé¨ê~íáçå=W=
√=kçãáå~ä=ÇÉ=äÛ~Åíáçå=W== MIRM=Éìêç=
√=mêáãÉ=é~ê=~Åíáçå=W==== NMIPT=Éìêçë=
=
bå=hÉìêç= PMLMVLOMMO= PMLMVLOMMP PMLMVLOMMQ=EéF PMLMVLOMMR=EéF= PMLMVLOMMS=EéF
`ÜáÑÑêÉ=ÇD~ÑÑ~áêÉë= NO=ORU= NN=VRV= OM=RON= PO=VPM= PU=OQQ=
`ÜáÑÑêÉ=ÇD~ÑÑ~áêÉëL=~Åíáçå= OSISR= OSIMM= QQISN= TNIRV= UPINQ=
sbL=`^= MIQN= MIQO= MIOR= MINR= MINP=
o¨ëìäí~í=ÇDÉñéäçáí~íáçå= SN= SU= OUN= SUS= VRS=
sbL=obum= UOIVR= TPIRP= NTITV= TIOV= RIOP=
^ÅíáÑ=åÉí= QOS= PON= QUV= URR= N=PUM=
^ÅíáÑ=åÉíL~Åíáçå= MIVP= MITM= NIMS= NIUS= PIMM=
mêáñ=ÇÛçÑÑêÉL=^ÅíáÑ=åÉí=é~ê=~Åíáçå= NNIUP= NRITN= NMIPU= RIVN= PIST=
_¨å¨ÑáÅÉ=åÉí= RN= QR= NSU= PST= ROQ=
_¨å¨ÑáÅÉ=åÉíL~Åíáçå= MINN= MINM= MIPT= MIUM= NINQ=
mbo= NMMIMM= NNMIMM= OVITP= NPITR= VISR=
`~é~Åáí¨=ÇÛ~ìíçÑáå~åÅÉãÉåí=
E`^cF= TN= SV= OOU= SUT= N=MMP=
sbL`^c= TNIOT= TOIQS= ONIVP= TIOU= QIVV=
pìê=ä~=Ä~ëÉ=ÇÉ=QSM=MMM=~Åíáçåë== == == == ==

sb=W=s~äÉìê=ÇÛÉåíêÉéêáëÉ= =     
EéF=ÅçãéíÉë=éê¨îáëáçååÉäë= =     

=

iÉë= Å~äÅìäëI= ~ó~åí= ëÉêîáë= ¶= äÛ¨ä~Äçê~íáçå= ÇÉë= í~ÄäÉ~ìñ= ÅáJ~î~åíI= Ç¨ÅçìäÉåí= Çì= ÄìëáåÉëë= éä~å= Ç¨Åêáí= ~ì=
ÅÜ~éáíêÉ=RK=
iÉë=Ñê~áë=êÉä~íáÑë=¶=äÛáåëÅêáéíáçå=Éå=ÄçìêëÉ=çåí=¨í¨=éêáë=Éå=ÅçãéíÉ=Ç~åë=äÉë=¨ä¨ãÉåíë=éê¨îáëáçååÉäëK=
=

^ìÅìå=ÅÜ~åÖÉãÉåí=ÇÉ=ã¨íÜçÇÉë=çì=ÇÛÉëíáã~íáçåI=~ìÅìå=¨ä¨ãÉåí=ÉñÅÉéíáçååÉä=åçå=ê¨ÅìêêÉåí=~ÑÑÉÅí~åí=äÉë=
ê¨ëìäí~íëI= Éí=ÇáëíêáÄìíáçåë=ÉñÅÉéíáçååÉääÉë=ÇÉ=ÇáîáÇÉåÇÉë=~ÑÑÉÅí~åí= äÛ~ÅíáÑ=åÉí=éê¨ëÉåí¨=åÛçåí=Éì= äáÉì=Éí=åÉ=
ëçåí=Éåîáë~Ö¨ë=
=

OKOKRKN=J=bä¨ãÉåíë=ÇÉ=î~äçêáë~íáçå=EëçìêÅÉ=bcf=pÉÅìêáíáÉëF=
=

`çãé~ê~áëçåë= Äçìêëá≠êÉë= EëçìêÅÉë= fjfa`^mpI= Å~ÄáåÉí= áåÇ¨éÉåÇ~åí= ÇD~å~äóëÉ= Ñáå~åÅá≠êÉ= ëìê= äÉë= î~äÉìêë=
ãçóÉååÉë=Ñê~å´~áëÉëI=ÇáëéçåáÄäÉë=ëìê=äÉ=ëáíÉ=áåíÉêåÉí=¶=ëÉêîáÅÉë=é~ó~åíë=ïïïKáÇãáÇÅ~éëKÅçãF=
=

kçìë=~îçåë=Åçãé~ê¨=o^me^bi=jf`ebi=~îÉÅ=gb^kgb^kI=`lqqfk=coÐobp=Éí=jf`ebi=i^ol`ebK==
=

`ê¨¨=Éå=NUTMI=gb^kgb^k=Éëí=ìå=å¨ÖçÅá~åíJ¨äÉîÉìê=ÇÉ=îáå=^l`I=sanpI=ÇÉ=í~ÄäÉ=Éí=îê~ÅK=
=

`ê¨¨=Éå=NVVPI=`lqqfk=coÐobp=Éëí=ìå=å¨ÖçÅá~åíJ¨äÉîÉìê=ÇÉ=îáåë=ÇÉ=_çìêÖçÖåÉK=`lqqfk=coÐobp=~ëëìêÉ=ä~=
ã~≤íêáëÉ=ÇÉ=äÛÉåëÉãÄäÉ=ÇÉ=ä~=Ñáäá≠êÉI=Çì=îáÖåçÄäÉ=àìëèìÛ¶=äÛÉãÄçìíÉáää~ÖÉ=Éí=ä~=ÅçããÉêÅá~äáë~íáçåK=iÉë=îáåë=
ÇáëíêáÄì¨ë= ëçåí= êçìÖÉë= çì= Ää~åÅëI= Éí= ÅçãéêÉååÉåí= ÇÉë= Åêìë= ÇÉ= `Ü~ÄäáëI= _É~ìàçä~áëI= `∑íÉ= ÇÉ= _É~ìåÉ= Éí=
jßÅçåå~áëK=
=

`ê¨¨É=Éå=NURMI=jf`ebi=i^ol`eb=Éëí=éêçÇìÅíÉìê=Éí=å¨ÖçÅá~åí=Éå=îáåë=ÇÉ=`Ü~Ääáë=Ü~ìí=ÇÉ=Ö~ããÉ=~áåëá=
èìÛÉå=îáåë=Çì=i~åÖìÉÇçÅK=i~=ëçÅá¨í¨=Éëí=Åçí¨É=~ì=j~êÅÜ¨=iáÄêÉ=ÇÛbìêçåÉñíK=
=

kçìë= ~îçåë= êÉíÉåì= ÇÉìñ= ê~íáçë= ÄçìêëáÉêë=W= mL`^= Éí= mboK= gb^kgb^k= Éí= `lqqfk= coÐobp= ¨í~åí= Åçí¨Éë= ~ì=
pÉÅçåÇ=j~êÅÜ¨I=åçìë=~îçåë=~ééäáèì¨=ìåÉ=Ç¨ÅçíÉ=ÇÉ=OMBK=
=

j~êÅÜ¨= `çìêë= `~éáK= mL`^= mbo=
pçÅá¨í¨ë=

= € j€= OMMQ== OMMR== OMMQ== OMMR==

`lqqfk=cobobp= pj= VIR= ONIQ= MIR= MIR= NRIU= NQIU=

ab`lqb=ab=OMB= = = = MIQ= MIQ= NOIT= NNIV=

gb^kgb^k= pj= NOIN= OSIM= MIO= MIN= TIS= SIQ=

ab`lqb=ab=OMB= = = = MIN= MIN= SIN= RIN=

jf`ebi=i^ol`eb= ji= NUIT= NSIM= MIR= MIQ= VIV= UIS=

jlvbkkbp= = = = MIPO= MIPM= VIRR= UIRQ=

`^=bq=ok=o^me^bi=jf`ebi= = = = OM=RON= PO=VPM= NST= PST=

s^ilofp^qflk=fkarfqb= = = = S=ROS= NM=MNP= N=RVR= P=NPR=

jlvbkkbp=m^o=o^qflp= = = = U=OTM= O=PSR=

s^ilofp^qflk== = = = R=PNU=
pçìêÅÉ=W=fajfa`^mpI=Åçìêë=~ì=NMLNOLOMMP=

=



=
=

=

V

^Åíì~äáë~íáçå=ÇÉë=Ñäìñ=
=
pÉäçå=ÅÉííÉ=ã¨íÜçÇÉI=ä~=î~äÉìê=ÇÉ=äÛÉåíêÉéêáëÉ=Éëí=¨Ö~äÉ=¶=ä~=ëçããÉ=ÇÉë=Ñäìñ=Ñìíìêë=ÇÉ=íê¨ëçêÉêáÉ=~Åíì~äáë¨ë=
ÇáëéçåáÄäÉë= ~éê≠ë= Ñáå~åÅÉãÉåí= ÇÉ= ä~= Åêçáëë~åÅÉK= iÉ= ÄìëáåÉëë= éä~å= Éëí= Ñçìêåá= é~ê==
o^me^bi=jf`ebiI= ä~= é¨êáçÇÉ= ëìáî~åíÉ= Éëí= Éëíáã¨É=é~ê=brolmb=cfk^k`b=bq= fkarpqofb=pb`rofqfbpK=
iÉë=ÜóéçíÜ≠ëÉë=êÉíÉåìÉë=ëçåí=äÉë=ëìáî~åíÉë=W==
=
i~=Åêçáëë~åÅÉ=Çì=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=ê~äÉåíáí=éêçÖêÉëëáîÉãÉåí=àìëèìÛ¶=RB=Éå=Ñáå=ÇÉ=é¨êáçÇÉK=
i~=ã~êÖÉ=ÇÛÉñéäçáí~íáçå=Éëí=Ñáñ¨É=¶=OIRB=¶=é~êíáê=ÇÉ=OMMTK==
^éê≠ë=ä~=é¨êáçÇÉ=Çì=ÄìëáåÉëë=éä~åI=äÉë=áåîÉëíáëëÉãÉåíë=ëçåí=Ñáñ¨ë=¶=MIRB=Çì=`^K=
i~=î~äÉìê=ÇÉ=ëçêíáÉ=¨í~åí=ëÉåëáÄäÉ=~ì=í~ìñ=ÇÉ=Åêçáëë~åÅÉ=¶=äÛáåÑáåá=ÇÉë=Å~ëÜ=ÑäçïI=åçìë=~îçåë=Ñ~áí=î~êáÉê=ÅÉ=
í~ìñ=ÇÉ=MIRB=¶=OIRBK=
=

`~äÅìä=Çì=í~ìñ=ÇD~Åíì~äáë~íáçå= = = =

l^q=NM=^kp= QIQB= == ==

mofjb=ab=ofpnrb== NOIRB= q^ru=aDbjmorkq=El^q=m^o=abc^rqF= QIQB=

�=pmb`fcfnrb= NIM= q^ru=aDfp=jlvbk= PPB=

`lrq=ar=`^mfq^i= NSIVB= q^ru=aDbjmorkq=kbq= OIVB==

clkap=molmobp=jlvbkp=OMMQLOMMR=Eh€F= STP= abqqb=kbqqb=jlvbkkb=OMMQLOMMR=Eh€F= N=SRR=

`lrq=ar=`^mfq^i=mlkabob= QIVB= `lrq=ab=i^=abqqb=mlkabobb= OINB==

`lrq=jlvbk=mlkabob=ar=`^mfq^i= TIMB=

=
= _ìëáåÉëë=mä~å= m¨êáçÇÉ=áåíÉêã¨Çá~áêÉ=åçêã¨É=
= = = = = = = = = =

h€= PMLVLMQ= PMLVLMR PMLVLMS PMLVLMT PMLVLMU PMLVLMV= PMLVLNM= PMLVLNN PMLVLNO

`efccob=aD^cc^fobp= OM=RON PO=VPM PU=OQQ QP=ONS QT=RPT RN=PQM= RQ=VPQ RU=OPM SN=NQO

q^ru=ab=`olfpp^k`b= TNB SMB NSB NPB= NMB= UB= TB= SB= RB

obpriq^q=aDbumilfq^qflk= OUN SUS VRS N=MUM N=NUU N=OUP= N=PTP N=QRS N=ROU

j^odb=aDbumilfq^qflk= NIQB OINB OIRB OIRB OIRB OIRB= OIRB OIRB OIRB

fjmlqp= JUU JOMN JOUU JPQS JPUM JQNN= JQPV JQSS JQUV
^jloqfppbjbkqp=

aDbumilfq^qflk= SN POM QTU QPO QTR RNP= RQV RUO SNN

bk=B=ar=`^= MIPB NIMB NIOB NIMB NIMB NIMB= NIMB NIMB NIMB

`^pe=cilt=aDbumilfq^qflk=kbq= ORQ UMR N=NQS N=NST N=OUP N=PUS= N=QUP N=RTO N=SRN

fksbpqfppbjbkqp== OMM Q=MMM M ONS OPU ORT= OTR OVN PMS

bk=B=ar=`^= NB NOINB MIMB MIRB MIRB MIRB= MIRB MIRB MIRB

s^of^qflk=ar=_co= JQTT N=PTT JROR QPO QTR RNP= RQV RUO SNN

bk=B==ar=`^= JOIPB= QIOB= JNIQB= NIMB= NIMB= NIMB= NIMB= NIMB= NIMB=

`^pe=cilt=aDbumiK=== RPN JQ=RTO N=STN RNV RTM SNS= SRV SVV TPQ

`^pe=cilt=if_ob=^`qr^ifpbp= ROU JQ=ORM N=QRO QON QPP QPT= QPT QPP QOR

=
`^i`ri=ab=i^=s^ibro=ab=ploqfb=Eh€F= = = = = =

q~ìñ=ÇÉ=Åêçáëë~åÅÉ=ÇÉë=`c=¶=äDáåÑáåá= MIRB= NIMB= NIRB= OIMB= OIRB=

`c=aDbumilfq^qflk=bk=^kkbb=OMNOm= TPT TQN TQR= TQU TRO

q^ru=aD^`qr^ifp^qflk=bk=abokfbob=^kkbb= TIMB TIMB TIMB= TIMB TIMB

s^ibro=ab=ploqfb= NN=PTT NO=PVM NP=RUT= NR=MOR NS=TUQ

s^ibro=ab=ploqfb=^`qr^ifpbb= S=RVQ T=NUN T=UTR= U=TMV V=TOU

= = = = = =

`^i`ri=ab=i^=s^ilofp^qflk= = = = = =

q~ìñ=ÇÉ=Åêçáëë~åÅÉ=ÇÉë=`c=¶=äDáåÑáåá= MIRB= NIMB= NIRB= OIMB= OIRB=

pljjb=abp=`c=^`qr^ifpbp= PNT PNT PNT= PNT PNT

s^ibro=ab=ploqfb=^`qr^ifpbb= S=RVQ T=NUN T=UTR= U=TMV V=TOU

s^ibro=aDbkqobmofpb= S=VNN T=QVU U=NVO= V=MOS NM=MQR

J=abqqbp=kbqqbp=jlvbkkbp=OMMQLOMMR= N=SRR N=SRR N=SRR= N=SRR N=SRR

 R=ORT R=UQQ S=RPU= T=PTN U=PVN

jlvbkkb=Eh€F= S=SUM=

=



=
=

=

NM

`çåÅäìëáçå=
=

= ê¨ëìäí~íë=W==€=L=~Åíáçå= `~éáK=Éå=h€=
`ljm^o^fplkp=_lropfbobp= NNIS== R=PNU==
afp`lrkqba=`^pe=cilt= NQIR== S=UUM==
l_gb`qfc=ab=s^ilofp^qflk= NPIM= R=VVV=

=
OKOKSK=jçåí~åí=íçí~ä=éê¨îì=ÇÉ=äÛçÑÑêÉ=Éí=ÅÜ~êÖÉë=êÉä~íáîÉë=¶=äÛáåëÅêáéíáçå=
pìê= ä~=Ä~ëÉ=Çì=éêáñ=ÇÛçÑÑêÉ=ÇÉ=NN=ÉìêçëI= äÉë=VM=MMM=~Åíáçåë=éêçéçë¨Éë=~ì=éìÄäáÅ=êÉéê¨ëÉåíÉåí=ìå=ãçåí~åí=
Äêìí=ã~ñáãìã= ÇÉ= VVM= MMM= ÉìêçëK= iÉë= ~Åíáçåë= éêçéçë¨Éë= ÅçêêÉëéçåÇÉåí= ¶= ä~= ê¨~äáë~íáçå= ÇÉ= ä~= ÅÉëëáçå= ¶=
NMMBK=
=

iÉ=éêÉãáÉê=Åçìêë=ëÉê~=¨í~Ääá=äÉ=V=à~åîáÉê=OMMQK=
=

iÉë= ÅÜ~êÖÉë= êÉä~íáîÉë= ¶= äÛáåëÅêáéíáçå= ëÛ¨ä≠îÉåí= ÖäçÄ~äÉãÉåí= ¶= OMM=h€= Éí= ëçåí= ÇÉëíáå¨Éë= ¶= Åçìîêáê= äÉë= Ñê~áë=
ä¨Ö~ìñ= Éí= ~Çãáåáëíê~íáÑëI= ä~= ê¨ãìå¨ê~íáçå= ÇÉë= áåíÉêã¨Çá~áêÉë= Ñáå~åÅáÉêë= Éí= äÉë= Ñê~áë= ÇÉ= ÅçããìåáÅ~íáçå=
Ñáå~åÅá≠êÉK=bääÉë=çåí=¨í¨=Åçãéí~Äáäáë¨Éë=Éå=Ñê~áë=ÇÛ¨í~ÄäáëëÉãÉåí=~ãçêíáë=ëìê=P=~åë=¶=ÅçãéíÉê=ÇÉ=äÛÉñÉêÅáÅÉ=
OMMPLOMMQK=
=
OKOKT=o¨é~êíáíáçå=Çì=Å~éáí~ä=~î~åí=Éí=~éê≠ë=çé¨ê~íáçåë=ÇÉ=ÅÉëëáçå=
=
=

OKOKTKN=o¨é~êíáíáçå=Çì=Å~éáí~ä=~î~åí=áåëÅêáéíáçå=
=

^î~åí=áåëÅêáéíáçå=^Åíáçåå~áêÉë=
=^Åíáçåë= B= aêçáíë=ÇÉ=îçíÉ= B=

^asbkaf=pK^K= QRV=VVQ= VVIVV= QRV=VVQ= VVIVV=
dìáää~ìãÉ=ov`ht^boq= N= åKëK= N= åKëK=
máÉêêÉJvîÉë=ov`ht^boq= N= åKëK= N= åKëK=
cê~å´çáë=`i^rpqobp= N= åKëK= N= åKëK=
`i^rpqobp=`lkpbfi=fkqbokbq= N= åKëK= N= åKëK=
i~ìêÉåí=jlrifk= N= åKëK= N= åKëK=
j~êÖìÉêáÉ=jlrifk= N= åKëK= N= åKëK=
mìÄäáÅ= =M= M== M== M=
qlq^i= QSM=MMM= NMM= QSM=MMM= NMM=

=
OKOKTKO=o¨é~êíáíáçå=Çì=Å~éáí~ä=~éê≠ë=áåëÅêáéíáçå=

=

^éê≠ë=áåëÅêáéíáçå=^Åíáçåå~áêÉë=
=^Åíáçåë= B= aêçáíë=ÇÉ=îçíÉ= B=

^asbkaf=pK^K= PSV=VVQ= UMIQP= PSV=VVQ= UMIQP=
dìáää~ìãÉ=ov`ht^boq= N= åKëK= N= åKëK=
máÉêêÉJvîÉë=ov`ht^boq= N= åKëK= N= åKëK=
cê~å´çáë=`i^rpqobp= N= åKëK= N= åKëK=
`i^rpqobp=`lkpbfi=fkqbokbq= N= åKëK= N= åKëK=
i~ìêÉåí=jlrifk= N= åKëK= N= åKëK=
j~êÖìÉêáÉ=jlrifk= N= åKëK= N= åKëK=
mìÄäáÅ= =VM=MMM= NVIRT== VM=MMM== NVIRT=
qlq^i= QSM=MMM= NMM= QSM=MMM= NMM=

=
=

OKP=obkpbfdkbjbkqp=afsbop=pro=iÛlccob=
=

OKPKN=mä~ÅÉãÉåí=éìÄäáÅ=ëìê=äÉë=j~êÅÜ¨ë=¨íê~åÖÉêë=
i~=ëçÅá¨í¨=o^me^bi=jf`ebi=åÛ~=é~ë=éêçÅ¨Ç¨=Éí=åÉ=éêçÅ≠ÇÉ=¶=~ìÅìå=éä~ÅÉãÉåí=éìÄäáÅ=ëìê=äÉë=ã~êÅÜ¨ë=¨íê~åÖÉêëK=
=
OKPKO=mä~ÅÉãÉåí=éêáî¨=ÅçåÅçãáí~åí=¶=äÛçÑÑêÉ=~ì=éìÄäáÅ=
fä= åÛó= ~= é~ë= ÇÉ= éä~ÅÉãÉåí= éêáî¨I= ÇÛ~Åíáçåë= çì= ÇÉ= î~äÉìêë=ãçÄáäá≠êÉë= ¨ãáëÉë= é~ê= ä~= ëçÅá¨í¨= o^me^bi=jf`ebi=
ÅçåÅçãáí~åí=¶=äÛçÑÑêÉ=~ì=éìÄäáÅK=
=
OKPKP=`~ê~Åí¨êáëíáèìÉë=ÇÉ=äÛlÑÑêÉ=¶=mêáñ=jáåáã~ä=
iÛçÑÑêÉ= Ç¨ã~êêÉê~= äÉ= äÉåÇÉã~áå= Çì= àçìê= ÇÉ= äÛçÄíÉåíáçå= Çì= îáë~= ÇÉ= äÛ^ìíçêáí¨= ÇÉë= j~êÅÜ¨ë= cáå~åÅáÉêë= ëìê= äÉ=
éêçëéÉÅíìë=ëáãéäáÑá¨K=bääÉ=ëÉê~=ÅäçëÉ=NN=àçìêë=ÇÉ=ÄçìêëÉ=~éê≠ëK==
=
OKPKPKN=J=o¨ÅÉéíáçå=Éí=íê~åëãáëëáçå=ÇÉë=çêÇêÉë=
iÉë= éÉêëçååÉë= Ç¨ëáêÉìëÉë= ÇÉ= é~êíáÅáéÉê= ¶= äÛlÑÑêÉ= ¶= mêáñ= jáåáã~äÉ= ÇÉîêçåí= Ç¨éçëÉê= äÉìêë= çêÇêÉë= ÇÛ~ÅÜ~í= Éí= ÇÉ=
ëçìëÅêáéíáçå=~ìéê≠ë=ÇÉë=áåíÉêã¨Çá~áêÉë=Ñáå~åÅáÉêë=Ü~Äáäáí¨ë=Éå=cê~åÅÉK=
iÉë=çêÇêÉë=ÇÛ~ÅÜ~í=Éí=ÇÉ=ëçìëÅêáéíáçå=ëÉêçåíI=ãÆãÉ=Éå=Å~ë=ÇÉ=ê¨ÇìÅíáçåI=áêê¨îçÅ~ÄäÉëK=



=
=

=

NN

iÉë=áåíÉêã¨Çá~áêÉë=Ñáå~åÅáÉêë=íê~åëãÉííêçåí=äÉìêë=çêÇêÉë=ÇÛ~ÅÜ~í=Éí=ÇÉ=ëçìëÅêáéíáçå=Ççåí=áäë=ëçåí=Ç¨éçëáí~áêÉë=¶=ìå=
çì=éäìëáÉìêë=~ÇÜ¨êÉåíë=~Öê¨¨ë=é~ê=bìêçåÉñí=äÉ=U=à~åîáÉê=OMMQ=¶=NM=ÜÉìêÉë=~ì=éäìë=í~êÇK=iÉë=~ÇÜ¨êÉåíë=ë~áëáêçåí=äÉë=
çêÇêÉëK=
=

OKPKPKO=J=o¨ëìäí~í=ÇÉ=äÛçÑÑêÉ=
rå=ÄìääÉíáå=éìÄäá¨=äÉ=U=à~åîáÉê=OMMQ=é~ê=brolkbuq=ÑÉê~=Åçåå~≤íêÉ=äÉ=ê¨ëìäí~í=ÇÉ=äÛlÑÑêÉ=¶=mêáñ=jáåáã~äK=`Éí=~îáë=
éê¨ÅáëÉê~=äÉ=í~ìñ=ÇÉ=ê¨ÇìÅíáçå=¨îÉåíìÉä=~ééäáèì¨=~ìñ=çêÇêÉë=ÇÛ~ÅÜ~í=Éí=ÇÉ=ëçìëÅêáéíáçåK=
=

OKPKQK=oÉëíêáÅíáçå=ÇÉ=îÉåíÉ=
i~=ÇáÑÑìëáçå=Çì=éêçëéÉÅíìë=çì= ä~=îÉåíÉ=ÇÉë=~Åíáçåë=éÉìíI=Ç~åë=ÅÉêí~áåë=é~óëI= Ñ~áêÉ= äÛçÄàÉí=ÇÛìåÉ= ê¨ÖäÉãÉåí~íáçå=
ëé¨ÅáÑáèìÉK=iÉë=éÉêëçååÉë=Éå=éçëëÉëëáçå=Çì=éêçëéÉÅíìë=ÇçáîÉåí=ëÛáåÑçêãÉê=ÇÉë=¨îÉåíìÉääÉë=êÉëíêáÅíáçåë=äçÅ~äÉë=Éí=
ëÛó=ÅçåÑçêãÉêK==
=

iÛáåíêçÇìÅíÉìê=ëÉ=ÅçåÑçêãÉê~=~ìñ=äçáë=Éí=ê¨ÖäÉãÉåí~íáçåë=Éå=îáÖìÉìê=Ç~åë=äÉë=é~óë=çª=äÉë=~Åíáçåë=ëÉêçåí=çÑÑÉêíÉë=Éí=
åçí~ããÉåí=äÉë=êÉëíêáÅíáçåë=ÇÉ=éä~ÅÉãÉåí=ÅáJ~éê≠ëK=
=

oÉëíêáÅíáçåë=ÇÉ=éä~ÅÉãÉåí=ÅçåÅÉêå~åí=äÉ=oçó~ìãÉJråáK=
=

`Ü~èìÉ=¨í~ÄäáëëÉãÉåí=áåíÉêîÉå~åí=äçêë=Çì=éä~ÅÉãÉåí=êÉÅçåå~≤í=W=
√=èìÛáä=åÛ~=é~ë=çÑÑÉêí=çì=îÉåÇìI=åá=åÛçÑÑêáê~=çì=åÉ=îÉåÇê~=éÉåÇ~åí=ìåÉ=é¨êáçÇÉ=ÇÉ=ëáñ=ãçáë=~éê≠ë=ä~=Ç~íÉ=ÇÛ¨ãáëëáçåI=
äÉë=~Åíáçåë=¶=ÇÉë=éÉêëçååÉë=~ì=oçó~ìãÉJråáI=ë~ìÑ=ÇÉë=éÉêëçååÉë=Ççåí= äÛ~Åíáîáí¨=Ü~ÄáíìÉääÉ=ÅçåëáëíÉ=¶=~Åèì¨êáêI=
Ç¨íÉåáêI=Ö¨êÉê=çì=îÉåÇêÉ=ÇÉë=éêçÇìáíë= Ñáå~åÅáÉêë=E=éçìê= äÉìê=éêçéêÉ=ÅçãéíÉ=çì=éçìê= äÉ=ÅçãéíÉ=ÇÛ~ìíêìáF=Ç~åë= äÉ=
Å~ÇêÉ=ÇÉ=äÉìê=éêçÑÉëëáçåI=çì=~ìíêÉãÉåí=Ç~åë=ÇÉë=ÅáêÅçåëí~åÅÉë=èìá=åÛçåí=é~ë=Éì=éçìê=ÉÑÑÉí=Éí=åÉ=éçìêêçåí=~îçáê=éçìê=
ÉÑÑÉí=ÇÉ=ÅçåëíáíìÉê=ìåÉ=çÑÑêÉ=~ì=éìÄäáÅ=~ì=oçó~ìãÉJråá=~ì=ëÉåë=Çì=mìÄäáÅ=lÑÑÉêë=çÑ=pÉÅìêáíáÉë=oÉÖìä~íáçåë=NVVR=X=
=

√=èìÛáä=~=êÉëéÉÅí¨=Éí= êÉëéÉÅíÉê~=íçìíÉë= äÉë=Çáëéçëáíáçåë=Çì=cáå~åÅá~ä=pÉêîáÅÉë=^Åí=NVUS=~ééäáÅ~ÄäÉ=¶=íçìí=ÅÉ=èìÛáä=
ÉåíêÉéêÉåÇ=çì=ÉåíêÉéêÉåÇê~=êÉä~íáîÉãÉåí=~ìñ=~ÅíáçåëI=èìÉ=ÅÉ=ëçáí=~ì=oçó~ìãÉJ=råáI=¶=é~êíáê=Çì=oçó~ìãÉJråá=çì=
Ç~åë= íçìíÉ= ~ìíêÉ= ÅáêÅçåëí~åÅÉ= áãéäáèì~åí= äÉ= oçó~ìãÉJ= råá=X= Éí= èìÛáä= åÛ~= Åçããìåáèì¨= çì= ÇáëíêáÄì¨I= Éí= åÉ=
ÅçããìåáèìÉê~=åá=åÉ=ÇáëíêáÄìÉê~=¶=ÇÉë=éÉêëçååÉë=~ì=oçó~ìãÉJråá=~ìÅìå=ÇçÅìãÉåí=êÉ´ì=é~ê=äìá=Éí=êÉä~íáÑ=¶=äÛçÑÑêÉ=
çì= ä~= îÉåíÉ= ÇÉë= ~ÅíáçåëI= èìÉ= ëá= ÅÉë= éÉêëçååÉë= ëçåí= îáë¨Éë= ¶= äÛ^êíáÅäÉ= NN= EPF= Çì= cáå~åÅá~ä= pÉêîáÅÉë= ^Åí= NVUS= E=
fåîÉëíãÉåí= ^ÇîÉêíáëÉãÉåíë= F= EbñÉãéíáçåëF= lêÇÉê= NVUS= çì= ÇÉë= éÉêëçååÉë= ~ìèìÉä= äÉ= ÇçÅìãÉåí= éÉìí= ÆíêÉ=
Åçããìåáèì¨=çì=ÇáëíêáÄì¨=ÅçåÑçêã¨ãÉåí=¶=ä~=ä¨Öáëä~íáçå=~ééäáÅ~ÄäÉK=
=

oÉëíêáÅíáçåë=ÇÉ=éä~ÅÉãÉåí=ÅçåÅÉêå~åí=äÉë=bí~íëJråáë=ÇÛ^ã¨êáèìÉ=W=
=

iÉë=~Åíáçåë=åÛçåí=é~ë=¨í¨=Éí=åÉ=ëÉêçåí=é~ë=ÉåêÉÖáëíê¨Éë=~ì=íáíêÉ=Çì=pÉÅìêáíáÉë=^Åí=çÑ=NVPP=ÇÉë=bí~íëJråáë=ÇÛ^ã¨êáèìÉ=
íÉä=èìÉ=ãçÇáÑá¨=EÅáJ~éê≠ë=äÉ=Â=pÉÅìêáíáÉë=^Åí=ÊF=ÉíI=ëçìë=ê¨ëÉêîÉ=ÇÉ=ÅÉêí~áåÉë=ÉñÅÉéíáçåëI=åÉ=éÉìîÉåí=ÆíêÉ=åá=çÑÑÉêíÉë=åá=
îÉåÇìÉë=~ìñ=bí~íëJråáë=ÇÛ̂ ã¨êáèìÉK=
=

iÉë=~Åíáçåë=ëçåí=çÑÑÉêíÉë=Éí=îÉåÇìÉë=Éå=ÇÉÜçêë=ÇÉë=bí~íëJråáë=ÅçåÑçêã¨ãÉåí=¶=ä~=o¨ÖäÉãÉåí~íáçå=p=Çì=pÉÅìêáíáÉë=
^ÅíK=
=

iÉë= íÉêãÉë= ìíáäáë¨ë= Ç~åë= äÉë= ÇÉìñ= é~ê~Öê~éÜÉë= èìá= éê¨Å≠ÇÉåí= çåí= ä~=ãÆãÉ= ëáÖåáÑáÅ~íáçå= èìÉ= ÅÉääÉ= èìá= äÉìê= Éëí=
Ççåå¨É=é~ê=ä~=o¨ÖäÉãÉåí~íáçå=p=Çì=pÉÅìêáíáÉë=^ÅíK=
=
=

OKQK=obkpbfdkbjbkqp=dbkbo^ru=pro=ibp=fkpqorjbkqp=cfk^k`fbop=lccboqp=
=

OKQKNK=aêçáíë=Éí=çÄäáÖ~íáçåë=~íí~ÅÜ¨ë=~ìñ=~Åíáçåë=E~êíáÅäÉ=NR=ÇÉë=ëí~íìíëF=
=
i~=éçëëÉëëáçå=ÇDìåÉ=~Åíáçå=ÉãéçêíÉ=ÇÉ=éäÉáå=Çêçáí=~ÇÜ¨ëáçå=~ìñ=ëí~íìíë=Éí=~ìñ=ê¨ëçäìíáçåë=ê¨Öìäá≠êÉãÉåí=~Ççéí¨Éë=
é~ê=íçìíÉë=äÉë=~ëëÉãÄä¨Éë=Ö¨å¨ê~äÉëK=iÉë=Çêçáíë=Éí=çÄäáÖ~íáçåë=~íí~ÅÜ¨ë=¶=äD~Åíáçå=ëìáîÉåí=äÉ=íáíêÉ=Ç~åë=èìÉäèìÉë=
ã~áåë=èìDáä=é~ëëÉK=iÉë=~Åíáçåå~áêÉë=åÉ=ëìééçêíÉåí=äÉë=éÉêíÉë=èìD¶=ÅçåÅìêêÉåÅÉ=ÇÉ=äÉìêë=~ééçêíë=X=~ìÅìåÉ=ã~àçêáí¨=
åÉ= éÉìí= äÉìê= áãéçëÉê= ìåÉ= ~ìÖãÉåí~íáçå= ÇÉ= äÉìêë= ÉåÖ~ÖÉãÉåíëK= `Ü~èìÉ= ~Åíáçå= ÇçååÉ= Çêçáí= ¶= ìåÉ= é~êí=
éêçéçêíáçååÉääÉ= ¶= ä~= èìçíáí¨=Çì= Å~éáí~ä= èìDÉääÉ= êÉéê¨ëÉåíÉ=Ç~åë= äÉë=Ä¨å¨ÑáÅÉë= Éí= Ç~åë= äD~ÅíáÑ= ëçÅá~äK= bå= Å~ëI= ëçáí=
ÇD¨ÅÜ~åÖÉë= ÇÉ= íáíêÉë= Åçåë¨ÅìíáÑë= ¶= ìåÉ= çé¨ê~íáçå= ÇÉ= Ñìëáçå= çì= ÇÉ= ëÅáëëáçåI= ÇÉ= ê¨ÇìÅíáçå= ÇÉ= Å~éáí~äI= ÇÉ=
êÉÖêçìéÉãÉåí=çì=ÇÉ=ÇáîáëáçåI=ëçáí=ÇÉ=ÇáëíêáÄìíáçåë=ÇÉ=íáíêÉë=áãéìí¨Éë=ëìê=äÉë=ê¨ëÉêîÉë=çì=äá¨Éë=¶=ìåÉ=ê¨ÇìÅíáçå=ÇÉ=
Å~éáí~äI=ëçáí=ÇÉ=ÇáëíêáÄìíáçåë=çì=~ííêáÄìíáçåë=ÇD~Åíáçåë=Öê~íìáíÉëI=äÉ=ÅçåëÉáä=ÇD~Çãáåáëíê~íáçå=éçìêê~=îÉåÇêÉ=äÉë=íáíêÉë=
Ççåí=äÉë=~ó~åíë=Çêçáí=åDçåí=é~ë=ÇÉã~åÇ¨=ä~=Ç¨äáîê~åÅÉ=ëÉäçå=ÇÉë=ãçÇ~äáí¨ë=Ñáñ¨Éë=é~ê=ä~=ê¨ÖäÉãÉåí~íáçå=Éå=îáÖìÉìêK=
=
iÉ= Å~ë=¨ÅÜ¨~åí= Éí= ëçìë= ê¨ëÉêîÉ=ÇÉ=éêÉëÅêáéíáçåë= ä¨Ö~äÉë= áãé¨ê~íáîÉëI= áä= ëÉê~= Ñ~áí=ã~ëëÉ=ÉåíêÉ= íçìíÉë= äÉë=~Åíáçåë=
áåÇáëíáåÅíÉãÉåí=ÇÉ= íçìíÉë=Éñçå¨ê~íáçåë=çì= áãéìí~íáçåë= ÑáëÅ~äÉë= ÅçããÉ=ÇÉ= íçìíÉë= í~ñ~íáçåë= ëìëÅÉéíáÄäÉë=ÇDÆíêÉ=
éêáëÉë=Éå=ÅÜ~êÖÉ=é~ê=ä~=ëçÅá¨í¨=~î~åí=ÇÉ=éêçÅ¨ÇÉê=¶=íçìí=êÉãÄçìêëÉãÉåí=~ì=Åçìêë=ÇÉ=äDÉñáëíÉåÅÉ=ÇÉ=ä~=ëçÅá¨í¨=çì=¶=
ë~=äáèìáÇ~íáçåI=ÇÉ=íÉääÉ=ëçêíÉ=èìÉ=íçìíÉë=äÉë=~Åíáçåë=ÇÉ=ãÆãÉ=Å~í¨ÖçêáÉ=~äçêë=Éñáëí~åíÉë=êÉ´çáîÉåí=ä~=ãÆãÉ=ëçããÉ=
åÉííÉ=èìÉääÉë=èìÉ=ëçáÉåí=äÉìê=çêáÖáåÉ=Éí=äÉìê=Ç~íÉ=ÇÉ=Åê¨~íáçåK=
=
√=aêçáí=ÇÉ=îçíÉ=ÇçìÄäÉ==
rå=Çêçáí=ÇÉ=îçíÉ=ÇçìÄäÉ=Éëí=~ÅÅçêÇ¨=~ìñ=íáíìä~áêÉë=ÇD~Åíáçåë=åçãáå~íáîÉë=Éåíá≠êÉãÉåí=äáÄ¨ê¨Éë=äçêëèìÉ=ÅÉë=~Åíáçåë=
ëçåí= áåëÅêáíÉë= ÇÉéìáë= íêçáë= ~åë= ~ì= ãçáåë= ~ì= åçã= ÇDìå=ãÆãÉ= ~Åíáçåå~áêÉK= fä= Éëí= ¨Ö~äÉãÉåí= ÅçåÑ¨ê¨I= Ç≠ë= äÉìê=
¨ãáëëáçåI= ~ìñ=~Åíáçåë=åçãáå~íáîÉë=~ííêáÄì¨Éë= Öê~íìáíÉãÉåí= ¶=ìå= ~Åíáçåå~áêÉ= ¶= ê~áëçå=ÇD~Åíáçåë= ~åÅáÉååÉë=éçìê=
äÉëèìÉääÉë=ÅÉ=ÇÉêåáÉê=Ä¨å¨ÑáÅá~áí=Ç¨à¶=ÇÉ=ÅÉ=ÇêçáíK=
 



=
=

=

NO

OKQKOK=qê~åëãáëëáçå=ÇÉë=~Åíáçåë=E~êíáÅäÉ=NP=ÇÉë=ëí~íìíëF=
iÉë=~Åíáçåë=ëçåí=äáÄêÉãÉåí=å¨ÖçÅá~ÄäÉëK=
=
bääÉë=ëçåí=áåëÅêáíÉë=Éå=ÅçãéíÉ=Éí=ëÉ=íê~åëãÉííÉåí=é~ê=îáêÉãÉåí=ÇÉ=ÅçãéíÉ=¶=ÅçãéíÉ=Ç~åë=äÉë=ÅçåÇáíáçåë=éêÉëÅêáíÉë=
é~ê=ä~=ê¨ÖäÉãÉåí~íáçå=Éå=îáÖìÉìêK=
=

OKQKPK=cçêãÉë=ÇÉë=~Åíáçåë=E~êíáÅäÉ=NO=ÇÉë=ëí~íìíëF=
Â=iÉë=~Åíáçåë=ëçåí=çÄäáÖ~íçáêÉãÉåí=åçãáå~íáîÉë=Éí=ëçåí=áåëÅêáíÉë=~ì=åçã=ÇÉ=äÉìê=íáíìä~áêÉ=¶=ìå=ÅçãéíÉ=íÉåì=é~ê=ä~=
ëçÅá¨í¨I=èìá=éÉìí=Ç¨ëáÖåÉêI=äÉ=Å~ë=¨ÅÜ¨~åíI=ìå=ã~åÇ~í~áêÉ=¶=ÅÉí=ÉÑÑÉíK=Ê=
=
mçìê= Ñ~Åáäáí¨= äÉë=¨ÅÜ~åÖÉë=ÇÛ~Åíáçåë= ê¨ëìäí~åí=ÇÉ= äÛáåëÅêáéíáçå=Éå=ÄçìêëÉI= ä~=ëçÅá¨í¨=o^me^bi=jf`ebi~=éêáë= äÉë=
Çáëéçëáíáçåë=ëìáî~åíÉë=W=
=

√=iÛ~Çãáëëáçå=¶=bìêçÅäÉ~ê=cê~åÅÉ=ÇÉë=~Åíáçåë=o^me^bi=jf`ebi~=¨í¨=ëçääáÅáí¨É=
√=i~=ëçÅá¨í¨=~=ÅçåÑá¨=ä~=ÖÉëíáçå=ÇÉ=ëçå=ëÉêîáÅÉ=íáíêÉë=EÖÉëíáçå=ÇÉ=äÛ~Åíáçåå~êá~í=åçãáå~íáÑF=Éí=ÇÉ=ëçå=ëÉêîáÅÉ=Ñáå~åÅáÉê=
¶=brol=bjbqqbrop=cfk^k`bK=
=

OKQKQK=^ÑÑÉÅí~íáçå=Éí=ê¨é~êíáíáçå=ÇÉë=Ä¨å¨ÑáÅÉë=E~êíáÅäÉ=QU=ÇÉë=ëí~íìíëF=
i~=ÇáÑÑ¨êÉåÅÉ=ÉåíêÉ=äÉë=éêçÇìáíë=Éí=äÉë=ÅÜ~êÖÉë=ÇÉ=äDÉñÉêÅáÅÉI=~éê≠ë=Ç¨ÇìÅíáçå=ÇÉë=~ãçêíáëëÉãÉåíë=Éí=ÇÉë=éêçîáëáçåëI=
ÅçåëíáíìÉ=äÉ=Ä¨å¨ÑáÅÉ=çì=ä~=éÉêíÉ=ÇÉ=äDÉñÉêÅáÅÉK=
=
pìê= äÉ=Ä¨å¨ÑáÅÉ=Çáãáåì¨I= äÉ=Å~ë=¨ÅÜ¨~åíI=ÇÉë=éÉêíÉë=~åí¨êáÉìêÉëI= áä=Éëí=éê¨äÉî¨=Åáåè=éçìê=ÅÉåí=éçìê=ÅçåëíáíìÉê= äÉ=
ÑçåÇë=ÇÉ=ê¨ëÉêîÉ=ä¨Ö~äÉK=`É=éê¨ä≠îÉãÉåí=ÅÉëëÉ=ÇDÆíêÉ=çÄäáÖ~íçáêÉ=äçêëèìÉ=äÉ=ÑçåÇë=ÇÉ=ê¨ëÉêîÉ=~=~ííÉáåí=ìåÉ=ëçããÉ=
¨Ö~äÉ= ~ì= Çáñá≠ãÉ= Çì= Å~éáí~ä= ëçÅá~äK= fä= êÉéêÉåÇ= ëçå= Åçìêë= äçêëèìÉI= éçìê= ìåÉ= Å~ìëÉ= èìÉäÅçåèìÉI= ä~= ê¨ëÉêîÉ= Éëí=
ÇÉëÅÉåÇìÉ=~ìJÇÉëëçìë=ÇÉ=ÅÉ=Çáñá≠ãÉK=
=
iÉ= Ä¨å¨ÑáÅÉ= ÇáëíêáÄì~ÄäÉ= Éëí= Åçåëíáíì¨= é~ê= äÉ= Ä¨å¨ÑáÅÉ= ÇÉ= äDÉñÉêÅáÅÉ= Çáãáåì¨= ÇÉë= éÉêíÉë= ~åí¨êáÉìêÉë= Éí= Çì=
éê¨ä≠îÉãÉåí=éê¨îì=ÅáJÇÉëëìë=Éí=~ìÖãÉåí¨=ÇÉë=êÉéçêíë=Ä¨å¨ÑáÅá~áêÉëK=
=
`É=Ä¨å¨ÑáÅÉ=Éëí=¶=ä~=Çáëéçëáíáçå=ÇÉ=äD~ëëÉãÄä¨É=Ö¨å¨ê~äÉ=èìáI=ëìê=éêçéçëáíáçå=Çì=ÅçåëÉáä=ÇD~Çãáåáëíê~íáçåI=éÉìíI=Éå=
íçìí=çì=Éå=é~êíáÉI=äÉ=êÉéçêíÉê=¶=åçìîÉ~ìI=äD~ÑÑÉÅíÉê=¶=ÇÉë=ÑçåÇë=ÇÉ=ê¨ëÉêîÉ=Ö¨å¨ê~ìñ=çì=ëé¨Åá~ìñI=çì=äÉ=ÇáëíêáÄìÉê=~ìñ=
~Åíáçåå~áêÉë=¶=íáíêÉ=ÇÉ=ÇáîáÇÉåÇÉK=
=
bå=çìíêÉI= äD~ëëÉãÄä¨É=éÉìí=Ç¨ÅáÇÉê= ä~=ãáëÉ=Éå=ÇáëíêáÄìíáçå=ÇÉ=ëçããÉë=éê¨äÉî¨Éë=ëìê= äÉë=ê¨ëÉêîÉë=Ççåí=ÉääÉ=~= ä~=
Çáëéçëáíáçå=X=Éå=ÅÉ=Å~ëI=ä~=Ç¨Åáëáçå=áåÇáèìÉ=ÉñéêÉëë¨ãÉåí=äÉë=éçëíÉë=ÇÉ=ê¨ëÉêîÉë=ëìê=äÉëèìÉäë=äÉë=éê¨ä≠îÉãÉåíë=ëçåí=
ÉÑÑÉÅíì¨ëK=qçìíÉÑçáëI=äÉ=ÇáîáÇÉåÇÉ=Éëí=éê¨äÉî¨=é~ê=éêáçêáí¨=ëìê=äÉ=Ä¨å¨ÑáÅÉ=ÇáëíêáÄì~ÄäÉ=ÇÉ=äDÉñÉêÅáÅÉK=
=
iD¨Å~êí=ÇÉ=ê¨¨î~äì~íáçå=åDÉëí=é~ë=ÇáëíêáÄì~ÄäÉ=X=áä=éÉìí=ÆíêÉ=áåÅçêéçê¨=Éå=íçìí=çì=é~êíáÉ=~ì=Å~éáí~äK=
=
iD~ëëÉãÄä¨É=Ö¨å¨ê~äÉI=ëí~íì~åí=ëìê=äÉë=ÅçãéíÉë=ÇÉ=äDÉñÉêÅáÅÉI=~=ä~=Ñ~Åìäí¨=ÇD~ÅÅçêÇÉê=¶=ÅÜ~èìÉ=~Åíáçåå~áêÉI=éçìê=íçìí=
çì=é~êíáÉ=Çì=ÇáîáÇÉåÇÉ=ãáë=Éå=ÇáëíêáÄìíáçå=çì=ÇÉë=~ÅçãéíÉëI=ìåÉ=çéíáçå=ÉåíêÉ=äÉ=é~áÉãÉåí=Çì=ÇáîáÇÉåÇÉ=çì=ÇÉë=
~ÅçãéíÉë=ëìê=ÇáîáÇÉåÇÉ=Éå=åìã¨ê~áêÉ=çì=Éå=~ÅíáçåëK=
=

OKQKRKmêÉëÅêáéíáçå=ÇÉë=ÇáîáÇÉåÇÉë=
`çåÑçêã¨ãÉåí=~ìñ=Çáëéçëáíáçåë=ä¨Ö~äÉëI=äÉë=ÇáîáÇÉåÇÉë=Éí=äÉë=~ÅçãéíÉë=ÇÉ=ÇáîáÇÉåÇÉë=ëçåí=éêÉëÅêáíë=Ç~åë=ìå=Ç¨ä~á=
ÇÉ=R=~åë=~ì=éêçÑáí=ÇÉ=äÛ̈ í~íK=
=

OKQKSK=o¨ÖáãÉ=ÑáëÅ~ä=ÇÉë=~Åíáçåë==
bå= äÛ¨í~í= ~ÅíìÉä= ÇÉ= ä~= ä¨Öáëä~íáçå= Ñê~å´~áëÉI= äÉë= Çáëéçëáíáçåë= ëìáî~åíÉë= ê¨ëìãÉåí= äÉë= Åçåë¨èìÉåÅÉë= ÑáëÅ~äÉë=
ëìëÅÉéíáÄäÉë=ÇÉ=ëÛ~ééäáèìÉê=~ìñ=éÉêëçååÉë=éÜóëáèìÉë=çì=ãçê~äÉë=èìá=Ç¨íáÉåÇêçåí=ÇÉë=~Åíáçåë=o^me^bi=jf`ebiK=
iÉë=áåîÉëíáëëÉìêë=ÇçáîÉåí=å¨~åãçáåë=ëÛ~ëëìêÉêI=~ìéê≠ë=ÇÉ=äÉìê=ÅçåëÉáääÉê=ÑáëÅ~ä=Ü~ÄáíìÉäI=ÇÉ=ä~=ÑáëÅ~äáí¨=ëÛ~ééäáèì~åí=
¶=äÉìê=Å~ë=é~êíáÅìäáÉêK=
=

OKQKSKN=J=^Åíáçåå~áêÉë=ê¨ëáÇÉåíë=ÑáëÅ~ìñ=ÇÉ=cê~åÅÉ=
~F=mÉêëçååÉë=éÜóëáèìÉë=Ç¨íÉå~åí=äÉë=~Åíáçåë=Ç~åë=äÉìê=é~íêáãçáåÉ=éêáî¨=
=
√aáîáÇÉåÇÉë=
iÉë= ÇáîáÇÉåÇÉë= ÇÛ~Åíáçåë= Ñê~å´~áëÉëI= ~îçáê= ÑáëÅ~ä= ÇÉ= RMB= áåÅäìëI= ëçåí= éêáë= Éå= ÅçãéíÉ= éçìê= ä~= Ç¨íÉêãáå~íáçå= Çì=
êÉîÉåì=ÖäçÄ~ä=Çì=ÅçåíêáÄì~ÄäÉ=Ç~åë=ä~=Å~í¨ÖçêáÉ=ÇÉë=êÉîÉåìë=ÇÉ=Å~éáí~ìñ=ãçÄáäáÉêëK=fäë=ëçåí=ëçìãáë=W==
J=~ì=Ä~ê≠ãÉ=éêçÖêÉëëáÑ=ÇÉ=äÛáãé∑í=ëìê=äÉ=êÉîÉåìI=
J=~ìñ=éê¨ä≠îÉãÉåíë=ëçÅá~ìñ=E`çåíêáÄìíáçå=pçÅá~äÉ=d¨å¨ê~äáë¨É=Ó=`pd=J=ÇÉ=TIRBI=`çåíêáÄìíáçå=~ì=oÉãÄçìêëÉãÉåí=
ÇÉ=ä~=aÉííÉ=pçÅá~äÉ=J=`oap=J=ÇÉ=MIRBI=éê¨ä≠îÉãÉåí=ëçÅá~ä=ÇÉ=OBF=éçìê=ìå=íçí~ä=ÇÉ=NM=BI=ä~=`pd=¨í~åí=Ç¨ÇìÅíáÄäÉ=¶=
Ü~ìíÉìê=ÇÉ=RINB=Çì=êÉîÉåì=ÖäçÄ~ä=áãéçë~ÄäÉ=ÇÉ=äÛ~åå¨É=ÇÉ=ëçå=é~áÉãÉåíK=
=
√mäìëJî~äìÉë=
bå=~ééäáÅ~íáçå=ÇÉ=äÛ~êíáÅäÉ=NRMJM=^=Çì=`çÇÉ=Ö¨å¨ê~ä=ÇÉë=áãé∑íë=EÂ=`df=ÊFI=äÉë=éäìëJî~äìÉë=Ç¨Ö~Ö¨Éë=ëçåí=áãéçë~ÄäÉë=
ëá=äÉ=ÑçóÉê=ÑáëÅ~ä=ÇÉ=äÛ~Åíáçåå~áêÉ=Å¨Ç~åí=ê¨~äáëÉ=ìå=ãçåí~åí=~ååìÉä=ÇÉ=ÅÉëëáçåë=ÇÉ=î~äÉìêë=ãçÄáäá≠êÉë=Éí=ÇÉ=Çêçáíë=
ëçÅá~ìñ=ëìé¨êáÉìê=~ì=ëÉìáä=ÇÉ=NR=MMM=€K=
=
içêëèìÉ=ÅÉ=ëÉìáä=Éëí=Ç¨é~ëë¨I= äÉë=éäìëJî~äìÉë=ëçåí= áãéçë~ÄäÉë=~ì=í~ìñ=ÇÉ=OSBI=ëÉ=Ç¨Åçãéçë~åí=ÇÉ= ä~=ã~åá≠êÉ=
ëìáî~åíÉ=W=



=
=

=

NP

J=NSB=~ì=íáíêÉ=ÇÉ=äÛáãé∑í=ëìê=äÉ=êÉîÉåì=E~êíáÅäÉ=OMM=^=O=Çì=`dfFI=
J=TIRB=~ì=íáíêÉ=ÇÉ=ä~=`pd=E~êíáÅäÉ=NSMMJM=`=Çì=`dfFI=
J=OB=~ì=íáíêÉ=Çì=éê¨ä≠îÉãÉåí=ëçÅá~ä=E~êíáÅäÉ=NSMMJM=c=Äáë=Çì=`dfFI=
J=MIRB=~ì=íáíêÉ=ÇÉ=ä~=`oap=E~êíáÅäÉ=NSMMJM=g=Éí=~êíáÅäÉ=NSMMJM=i=Çì=`dfFK=
iÉë=ãçáåëJî~äìÉë=ëÉêçåí=áãéìí~ÄäÉë=ëìê=äÉë=éäìëJî~äìÉë=ÇÉ=ãÆãÉ=å~íìêÉ=ê¨~äáë¨Éë=~ì=Åçìêë=ÇÉ=ä~=ãÆãÉ=~åå¨É=çì=
Ç~åë=äÉë=Çáñ=~åå¨Éë=ëìáî~åíÉëI=¶=ÅçåÇáíáçå=èìÉ=äÉ=ëÉìáä=ÇÉ=NR=MMM=€=ëçáí=Ç¨é~ëë¨=äD~åå¨É=ÇÉ=ê¨~äáë~íáçå=ÇÉëÇáíÉë=
ãçáåëJî~äìÉëK=
=
√mb^=
iÉë=~Åíáçåë=¨ãáëÉë=é~ê=ÇÉë=ëçÅá¨í¨ë=Ñê~å´~áëÉë=éÉìîÉåí=ÆíêÉ=ëçìëÅêáíÉë=Ç~åë=äÉ=Å~ÇêÉ=ÇÛìå=mb^I=áåëíáíì¨=é~ê=ä~=äçá=å⁄=
VOJSSS=Çì=NS=àìáääÉí=NVVOK=pçìë=ÅÉêí~áåÉë=ÅçåÇáíáçåëI=äÉ=mb^=çìîêÉ=Çêçáí=W=
EáF=éÉåÇ~åí= ä~=Çìê¨É=Çì=mb^I=¶=ìåÉ=Éñçå¨ê~íáçå=ÇÛáãé∑í=ëìê= äÉ=êÉîÉåì=Éí=ÇÉ=éê¨ä≠îÉãÉåíë=ëçÅá~ìñ=¶=ê~áëçå=ÇÉë=
éêçÇìáíë=Éí=éäìëJî~äìÉë=Ö¨å¨ê¨ë=é~ê=äÉë=éä~ÅÉãÉåíë=ÉÑÑÉÅíì¨ë=Ç~åë=äÉ=Å~ÇêÉ=Çì=mb^=Éí==
EááF=~ì=ãçãÉåí=ÇÉ=ä~=Åä∑íìêÉ=Çì=mb^=J=ëá=ÉääÉ=áåíÉêîáÉåí=éäìë=ÇÉ=Åáåè=~åë=~éê≠ë=ä~=Ç~íÉ=ÇÛçìîÉêíìêÉ=Çì=mb^=J=çì=äçêë=
ÇÛìå=êÉíê~áí=é~êíáÉä=ëÛáä=áåíÉêîáÉåí=éäìë=ÇÉ=Üìáí=~åë=~éê≠ë=ä~=Ç~íÉ=ÇÛçìîÉêíìêÉ=Çì=mb^I=¶=ìåÉ=Éñçå¨ê~íáçå=ÇÛáãé∑í=ëìê=äÉ=
êÉîÉåì= Eáä= êÉëíÉ= íçìíÉÑçáë= ëçìãáë= ¶= ä~= ÅçåíêáÄìíáçå= ëçÅá~äÉ= Ö¨å¨ê~äáë¨ÉI= ~ì= éê¨ä≠îÉãÉåí= ëçÅá~ä= ÇÉ= OB= Éí= ¶= ä~=
ÅçåíêáÄìíáçå=~ì=êÉãÄçìêëÉãÉåí=ÇÉ=ä~=ÇÉííÉ=ëçÅá~äÉF=¶=ê~áëçå=Çì=Ö~áå=åÉí=ê¨~äáë¨=ÇÉéìáë=äÛçìîÉêíìêÉ=Çì=éä~åK=
iÉë=ãçáåëJî~äìÉë=ëìÄáÉë=Ç~åë=äÉ=Å~ÇêÉ=Çì=mb^=åÉ=ëçåí=áãéìí~ÄäÉë=èìÉ=ëìê=ÇÉë=éäìëJî~äìÉë=ê¨~äáë¨Éë=Ç~åë=äÉ=ãÆãÉ=
Å~ÇêÉK=
=
=

√=fãé∑í=ÇÉ=ëçäáÇ~êáí¨=ëìê=ä~=ÑçêíìåÉ=
iÉë=~Åíáçåë=Ç¨íÉåìÉë=é~ê=äÉë=éÉêëçååÉë=éÜóëáèìÉë=Ç~åë=äÉ=Å~ÇêÉ=ÇÉ=äÉìê=é~íêáãçáåÉ=éêáî¨=ëÉêçåí=ÅçãéêáëÉë=Ç~åë=
äÉìê=é~íêáãçáåÉ=áãéçë~ÄäÉI=äÉ=Å~ë=¨ÅÜ¨~åíI=¶=äÛáãé∑í=ÇÉ=ëçäáÇ~êáí¨=ëìê=ä~=ÑçêíìåÉK=
=
√=aêçáíë=ÇÉ=ëìÅÅÉëëáçå=Éí=ÇÉ=Ççå~íáçå=
iÉë= ~Åíáçåë= ~ÅèìáëÉë= é~ê= îçáÉ= ÇÉ= ëìÅÅÉëëáçå=çì=ÇÉ= Ççå~íáçå= ëÉêçåí= ëçìãáëÉë= ~ìñ= Çêçáíë= ÇÉ= ëìÅÅÉëëáçå=çì=ÇÉ=
Ççå~íáçå=Éå=cê~åÅÉK=
=
ÄF=^Åíáçåå~áêÉë=éÉêëçååÉë=ãçê~äÉë=ëçìãáëÉë=¶=äÛáãé∑í=ëìê=äÉë=ëçÅá¨í¨ë=
=

√aáîáÇÉåÇÉë=
EáF=mÉêëçååÉë=ãçê~äÉë=åÛ~ó~åí=é~ë=ä~=èì~äáí¨=ÇÉ=ëçÅá¨í¨=ã≠êÉ=Éå=cê~åÅÉ=
iÉë=ÇáîáÇÉåÇÉë=ÉåÅ~áëë¨ëI=~ìÖãÉåí¨ë=ÇÉ=äÛ~îçáê=ÑáëÅ~ä=¨Ö~ä=¶=NMB=Çì=ãçåí~åí=ÇÉë=ÇáîáÇÉåÇÉë=îÉêë¨ëI=ëçåí=áãéçë¨ë=
Ç~åë= äÉë=ÅçåÇáíáçåë=ÇÉ=Çêçáí=ÅçããìåI=ÅDÉëí=¶=ÇáêÉ= äDáãé∑í= ëìê= äÉë=ëçÅá¨í¨ë=~ì= í~ìñ=~ÅíìÉä=ÇÉ=Çêçáí= Åçããìå=ÇÉ=
PPIPPBI=~ìÖãÉåí¨=ÇDìåÉ=ÅçåíêáÄìíáçå=~ÇÇáíáçååÉääÉ=ÇÉ=PBI=éçìê=äÉë=ÉñÉêÅáÅÉë=Åäçë=¶=ÅçãéíÉê=ÇÉ=OMMOI=ëçáí=ìå=í~ìñ=
ÉÑÑÉÅíáÑ=ÇÉ=PQIPPBK=råÉ=ÅçåíêáÄìíáçå=ëçÅá~äÉ=ëìê= äÉë=Ä¨å¨ÑáÅÉë=ÇÉ=PIPB=ëD~ééäáèìÉ=~ì=ãçåí~åí=ÇÉ= äDáãé∑í=ëìê= äÉë=
ëçÅá¨í¨ë=Çáãáåì¨=ÇDìå=~Ä~ííÉãÉåí=èìá=åÉ=éçìêê~=é~ë=ÉñÅ¨ÇÉê=TSP=MMM=ÉìêçëK=iÉë=ÉåíêÉéêáëÉë=ê¨~äáë~åí=ìå=ÅÜáÑÑêÉ=
ÇD~ÑÑ~áêÉë=áåÑ¨êáÉìê=¶=T=SPM=MMM=Éìêçë=Éí=Ççåí=äÉ=Å~éáí~ä=ëçÅá~äI=Éåíá≠êÉãÉåí=äáÄ¨ê¨I=Éëí=Ç¨íÉåì=éçìê=~ì=ãçáåë=TRB=ÇÉë=
éÉêëçååÉë=éÜóëáèìÉë= Eçì=ÇÉë= ëçÅá¨í¨ë= ê¨éçåÇ~åí=~ìñ=ãÆãÉ=ÅçåÇáíáçåë=ÇÉ= ÅÜáÑÑêÉ=ÇD~ÑÑ~áêÉë=Éí=ÇÉ=Ç¨íÉåíáçå=ÇÉ=
Å~éáí~äF=ëçåí=Éñçå¨ê¨Éë=ÇÉ=ä~=ÅçåíêáÄìíáçåK=
=
iD~îçáê=ÑáëÅ~ä=Éëí=áãéìí~ÄäÉ=ëìê=äDáãé∑í=ëìê=äÉë=ëçÅá¨í¨ë=~ì=í~ìñ=ÇÉ=Çêçáí=ÅçããìåI=äDÉñÅ¨ÇÉåí=¨îÉåíìÉä=åD¨í~åí=åá=
êÉãÄçìêë¨=åá=êÉëíáíì¨K=iÉ=Å~ë=¨ÅÜ¨~åíI=ÅÉí=~îçáê=ÑáëÅ~ä=Éëí=~ìÖãÉåí¨=ÇDìå=Åê¨Çáí=ÇDáãé∑í=¨Ö~ä=¶=UMB=Çì=éê¨ÅçãéíÉ=
ÉÑÑÉÅíáîÉãÉåí= ~Åèìáíí¨= ~ì= í~ìñ= éäÉáå= é~ê= ä~= ëçÅá¨í¨= ÇáëíêáÄìíêáÅÉI= ¶= äDÉñÅäìëáçåI= Éå= Åçåë¨èìÉåÅÉI= Çì= éê¨ÅçãéíÉ=
~Åèìáíí¨=é~ê=äDáãéìí~íáçå=ÇD~îçáêë=ÑáëÅ~ìñ=çì=ÇÉ=Åê¨Çáíë=ÇDáãé∑íë=Éí=Çì=éê¨ÅçãéíÉ=èìá=ê¨ëìäíÉê~áí=ÇDìå=éê¨ä≠îÉãÉåí=
ëìê=ä~=ê¨ëÉêîÉ=ëé¨Åá~äÉ=ÇÉë=éäìëJî~äìÉë=¶=äçåÖ=íÉêãÉK=
=
EááF=mÉêëçååÉë=ãçê~äÉë=~ó~åí=ä~=èì~äáí¨=ÇÉ=ëçÅá¨í¨=ã≠êÉ=Éå=cê~åÅÉ=
iÉë=éÉêëçååÉë=ãçê~äÉë=Ç¨íÉå~åí=~ì=ãçáåë=R=B=Çì=Å~éáí~ä=ÇÉ=ä~=ëçÅá¨í¨=ÇáëíêáÄìíêáÅÉ=ëçåí=ëìëÅÉéíáÄäÉë=ÇÉ=Ä¨å¨ÑáÅáÉê=
Çì=ê¨ÖáãÉ=ÇÉë=ëçÅá¨í¨ë=ã≠êÉë=Éí=Ñáäá~äÉë=Éí=éçìêêçåí=ëÛÉå=éê¨î~äçáê=¶=ÅçåÇáíáçå=ÇÛÉå=ÉñÉêÅÉê=äÛçéíáçåK=
^=ÅÉ=íáíêÉI=äÉë=ÇáîáÇÉåÇÉë=îÉêë¨ë=é~ê=ä~=Ñáäá~äÉ=ëçåí=Éñçå¨ê¨ë=ÇÛáãé∑í=ëìê=äÉë=ëçÅá¨í¨ë=ÅÜÉò=ä~=ã≠êÉK=pÉìäÉ=ìåÉ=èìçíÉJ
é~êí=ÇÉ=Ñê~áë=Éí=ÅÜ~êÖÉë=Ñáñ¨É=¶=R=B=éçìê=äÉë=ÉñÉêÅáÅÉë=Åäçë=¶=ÅçãéíÉê=Çì=PN=Ç¨ÅÉãÄêÉ=NVVV=Ççáí=ÆíêÉ=ê¨áåí¨Öê¨É=Ç~åë=
äÉ=ê¨ëìäí~í=áãéçë~ÄäÉ=ÇÉ=ä~=ëçÅá¨í¨=ã≠êÉK=iÉë=~îçáêë=ÑáëÅ~ìñ=éÉìîÉåí=ÆíêÉ=áãéìí¨ë=ëìê=äÉ=ãçåí~åí=Çì=éê¨ÅçãéíÉ=
ÉñáÖáÄäÉ=Éå=Å~ë=ÇÉ=ÇáëíêáÄìíáçå=é~ê=ä~=ã≠êÉ=Ç~åë=ìå=Ç¨ä~á=ÇÉ=Åáåè=~åë=ÇÉë=ÇáîáÇÉåÇÉë=ÇÉ=ë~=Ñáäá~äÉK=
iD~îçáê=ÑáëÅ~ä=Éëí=Ç~åë=ÅÉ=Å~ë=¨Ö~ä=¶=RMB=ÇÉë=ÇáîáÇÉåÇÉë=éÉê´ìëK=
=
√mäìëJî~äìÉë=
iÉë=éäìë=çì=ãçáåëÓî~äìÉë=Ç¨Ö~Ö¨Éë=äçêë=ÇÉ=ä~=ÅÉëëáçå=ÇD~Åíáçåë=åÛ~ó~åí=é~ë=äÉ=Å~ê~Åí≠êÉ=ÇÉ=íáíêÉë=ÇÉ=é~êíáÅáé~íáçå=
é~ê= äÉë= éÉêëçååÉë=ãçê~äÉë= ëçìãáëÉë= ¶= äÛáãé∑í= ëìê= äÉë= ëçÅá¨í¨ë= êÉä≠îÉåí= Çì= ê¨ÖáãÉ= ÇÉ= Çêçáí= Åçããìå= Éí= ëçåí=
ëçìãáëÉë=¶=äDáãé∑í=ëìê=äÉë=ëçÅá¨í¨ë=~ì=í~ìñ=ÇÉ=PP=NLPB=ã~àçê¨=ÇÉ=ä~=ÅçåíêáÄìíáçå=~ÇÇáíáçååÉääÉ=ÇÉ=PBI=éçìê=äÉë=
ÉñÉêÅáÅÉë=Åäçë=¶=ÅçãéíÉê=Çì=NÉê=à~åîáÉê=OMMO=E~êíáÅäÉ=OPR=íÉê=w^=Çì=`dfFI=ëçáí=ìå=í~ìñ=ÇÉ=PQ=NLPB=éçìê=äÉë=éÉêëçååÉë=
ãçê~äÉë=ê¨~äáë~åí=ìå=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=Üçêë=í~ñÉë=~ì=Åçìêë=ÇÉ=äÛÉñÉêÅáÅÉ=ÅçåÅÉêå¨=ÇÉ=ãçáåë=ÇÉ=T=SPM=MMM=€=Éí=Ççåí=äÉ=
Å~éáí~äI=Éåíá≠êÉãÉåí=äáÄ¨ê¨I=Éëí=Ç¨íÉåì=ÇÉ=ã~åá≠êÉ=ÅçåíáåìÉ=éçìê=TR=B=~ì=ãçáåë=é~ê=ÇÉë=éÉêëçååÉë=éÜóëáèìÉë=çì=
é~ê=ìåÉ=ëçÅá¨í¨=ê¨éçåÇ~åí=~ìñ=ãÆãÉë=ÅçåÇáíáçåë=ÇÉ=äáÄ¨ê~íáçå=ÇÉ=Å~éáí~äI=ÇÉ=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=Éí=ÇÉ=Ç¨íÉåíáçå=Çì=
Å~éáí~äK=mçìê=äÉë=éÉêëçååÉë=ãçê~äÉë=åÉ=êÉãéäáëë~åí=é~ë=äÉë=ÅçåÇáíáçåë=îáë¨Éë=ÅáJÇÉëëìëI=ìåÉ=ÅçåíêáÄìíáçå=ëçÅá~äÉ=ÇÉ=
PIP=B=E~êíáÅäÉ=OPR=íÉê=w`=Çì=`dfF=Éëí=Éå=çìíêÉ=~ééäáÅ~ÄäÉ=X=ÉääÉ=Éëí=~ëëáëÉ=ëìê=äÉ=ãçåí~åí=ÇÉ=äÛáãé∑í=ëìê=äÉë=ëçÅá¨í¨ë=
E~î~åí=áãéìí~íáçå=ÇÉë=~îçáêë=ÑáëÅ~ìñ=Éí=Åê¨Çáíë=ÇÛáãé∑íëFI=Çáãáåì¨É=ÇÛìå=~Ä~ííÉãÉåí=ÇÉ=TSP=MMM=€=é~ê=é¨êáçÇÉ=ÇÉ=NO=
ãçáëI=ëçáí=ìå=í~ìñ=ÇÛÉåîáêçå=PRIQP=B=~ìJÇÉä¶=ÇÉ=äÛ~Ä~ííÉãÉåí=ÇÉ=TSP=MMM=€K=
=



=
=

=
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`ÉéÉåÇ~åíI= ÅçåÑçêã¨ãÉåí= ~ìñ= Çáëéçëáíáçåë= ÇÉ= äÛ~êíáÅäÉ= ONVJfK~FíÉê= Çì= `dfI= äÉë= Ö~áåë= çì= éÉêíÉë= åÉíë= ê¨~äáë¨ë= ¶=
äÛçÅÅ~ëáçå=ÇÉ=ä~=ÅÉëëáçå=ÇÉ=íáíêÉë=èìá=ê¨éçåÇÉåí=¶=ä~=Ç¨Ñáåáíáçå=ÇÉ=íáíêÉë=ÇÉ=é~êíáÅáé~íáçå=~ì=ëÉåë=Åçãéí~ÄäÉ=Éí=ÑáëÅ~ä=
Éí=èìá=çåí=¨í¨=Ç¨íÉåìë=ÇÉéìáë=~ì=ãçáåë=ÇÉìñ=~åë=êÉä≠îÉåí=Çì=ê¨ÖáãÉ=ÇÉë=éäìëJî~äìÉë=çì=ãçáåëJî~äìÉë=¶=äçåÖ=íÉêãÉK=
iÉë=éäìëJî~äìÉë=ê¨~äáë¨Éë=ëçåí=~äçêë=áãéçë¨Éë=~ì=í~ìñ=ê¨Çìáí=ÇÉ=NVBI=~ìÖãÉåí¨=ÇÉ=ä~=ÅçåíêáÄìíáçå=~ÇÇáíáçååÉääÉ=ÇÉ=
P=BI=ëçáí=ìå=í~ìñ=ÖäçÄ~ä=ÇÛÉåîáêçå=NVIRT=B=éçìê=äÉë=éÉêëçååÉë=ãçê~äÉë=ê¨~äáë~åí=ìå=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=Üçêë=í~ñÉë=~ì=
Åçìêë=ÇÉ=äÛÉñÉêÅáÅÉ=ÅçåÅÉêå¨=ÇÉ=ãçáåë=ÇÉ=T=SPM=MMM=€=Éí=Ççåí=äÉ=Å~éáí~äI=Éåíá≠êÉãÉåí=äáÄ¨ê¨I=Éëí=Ç¨íÉåì=ÇÉ=ã~åá≠êÉ=
ÅçåíáåìÉ=éÉåÇ~åí=íçìíÉ=ä~=Çìê¨É=ÇÉ=äÛÉñÉêÅáÅÉ=ÅçåÅÉêå¨=éçìê=TR=B=~ì=ãçáåë=é~ê=ÇÉë=éÉêëçååÉë=éÜóëáèìÉë=çì=é~ê=
ìåÉ= ëçÅá¨í¨= ê¨éçåÇ~åí= ~ìñ=ãÆãÉë= ÅçåÇáíáçåë= ÇÉ= äáÄ¨ê~íáçå=ÇÉ= Å~éáí~äI= ÇÉ= ÅÜáÑÑêÉ= ÇÛ~ÑÑ~áêÉë= Éí= ÇÉ= Ç¨íÉåíáçå=Çì=
Å~éáí~äK=mçìê=äÉë=éÉêëçååÉë=ãçê~äÉë=åÉ=êÉãéäáëë~åí=é~ë=ÅÉë=ÅçåÇáíáçåëI=ä~=ÅçåíêáÄìíáçå=ëçÅá~äÉ=ÇÉ=PIP=B=Éëí=Éå=çìíêÉ=
~ééäáÅ~ÄäÉ=X=ÉääÉ=Éëí=~ëëáëÉ=ëìê=äÉ=ãçåí~åí=ÇÉ=äÛáãé∑í=ëìê=äÉë=ëçÅá¨í¨ë=E~î~åí=áãéìí~íáçå=ÇÉë=~îçáêë=ÑáëÅ~ìñ=Éí=Åê¨Çáíë=
ÇÛáãé∑íëFI=Çáãáåì¨É=ÇÛìå=~Ä~ííÉãÉåí=ÇÉ=TSP=MMM=€I=ëçáí=ìå=í~ìñ=ÇÛÉåîáêçå=OMIOM=B=~ìJÇÉä¶=ÇÉ=äÛ~Ä~ííÉãÉåí=ÇÉ=TSP=
MMM=€I= äÛáãéçëáíáçå=~ì=í~ìñ= ê¨Çìáí=åÛ̈ í~åí=Ç¨ÑáåáíáîÉ=èìÛ¶=ÅçåÇáíáçå=ÇÉ=ë~íáëÑ~áêÉ=¶= äÛçÄäáÖ~íáçå=ÇÉ=Ççí~íáçå=ÇÉ= ä~=
ê¨ëÉêîÉ=ëé¨Åá~äÉ=ÇÉë=éäìëJî~äìÉë=¶=äçåÖ=íÉêãÉK=iÉë=ãçáåëJî~äìÉë=¶=äçåÖ=íÉêãÉ=éÉìîÉåí=ÆíêÉ=áãéìí¨Éë=ëìê=äÉë=éäìëJ
î~äìÉë=¶=äçåÖ=íÉêãÉ=ÇÉ=äÛÉñÉêÅáÅÉ=çì=ÇÉë=Çáñ=ÉñÉêÅáÅÉë=ëìáî~åíëK=
=

OKQKSKO=J=^Åíáçåå~áêÉë=åçåJê¨ëáÇÉåíë=ÑáëÅ~ìñ=ÇÉ=cê~åÅÉ=
=

√=aáîáÇÉåÇÉë=
pçìë=ê¨ëÉêîÉ=ÇÉë=ÅçåîÉåíáçåë= ÑáëÅ~äÉë= áåíÉêå~íáçå~äÉë=~ééäáÅ~ÄäÉë=Éí=Çì=ê¨ÖáãÉ=ÇÉë=ÇáîáÇÉåÇÉë=ÇáëíêáÄì¨ë=¶=ìåÉ=
ëçÅá¨í¨=ã≠êÉ=ÇÉ=ä~=`çããìå~ìí¨=Éìêçé¨ÉååÉI=äÉë=êÉîÉåìë=ÇáëíêáÄì¨ë=é~ê=ìåÉ=ëçÅá¨í¨=Ñê~å´~áëÉ=¶=ÇÉë=Ä¨å¨ÑáÅá~áêÉë=
Ççåí=äÉ=ÇçãáÅáäÉ=ÑáëÅ~ä=çì=äÉ=ëá≠ÖÉ=ÑáëÅ~ä=Éëí=ëáíì¨=Üçêë=ÇÉ=cê~åÅÉ=Ñçåí=äÛçÄàÉí=ÇÛìåÉ=êÉíÉåìÉ=¶=ä~=ëçìêÅÉ=ÇÉ=OR=BK=
=
√=mäìëJî~äìÉë=
pçìë= ê¨ëÉêîÉ= ÇÉë= Çáëéçëáíáçåë= ÇÉë= ÅçåîÉåíáçåë= ÑáëÅ~äÉë= ¨îÉåíìÉääÉãÉåí= ~ééäáÅ~ÄäÉëI= äÉë= éäìëJî~äìÉë= ê¨~äáë¨Éë= ¶=
äÛçÅÅ~ëáçå=ÇÉ=ä~=ÅÉëëáçå=ÇÉ=äÉìêë=~Åíáçåë=é~ê=ÇÉë=éÉêëçååÉë=èìá=åÉ=ëçåí=é~ë=ÑáëÅ~äÉãÉåí=ÇçãáÅáäá¨Éë=Éå=cê~åÅÉ=~ì=
ëÉåë=ÇÉ=äÛ~êíáÅäÉ=Q_=Çì=`df=çì=Ççåí=äÉ=ëá≠ÖÉ=ëçÅá~ä=Éëí=ëáíì¨=Üçêë=ÇÉ=cê~åÅÉ=Eë~åë=~îçáê=ÇÛ̈ í~ÄäáëëÉãÉåí=ëí~ÄäÉ=çì=ÇÉ=
Ä~ëÉ=ÑáñÉ=Éå=cê~åÅÉ=¶=äÛ~ÅíáÑ=ÇìèìÉä=ëÉê~áÉåí=áåëÅêáíÉë=äÉë=~ÅíáçåëF=Éí=èìá=åÛçåí=¶=~ìÅìå=ãçãÉåí=Ç¨íÉåìI=ÇáêÉÅíÉãÉåí=
çì=áåÇáêÉÅíÉãÉåíI=ëÉìäÉë=çì=~îÉÅ=ÇÉë=ãÉãÄêÉë=ÇÉ=äÉìê=Ñ~ãáääÉI=éäìë=ÇÉ=OR=B=ÇÉë=Çêçáíë=Ç~åë=äÉë=Ä¨å¨ÑáÅÉë=ëçÅá~ìñ=
ÇÉ=ä~=ëçÅá¨í¨=¶=ìå=ãçãÉåí=èìÉäÅçåèìÉ=~ì=Åçìêë=ÇÉë=Åáåè=~åå¨Éë=èìá=éê¨Å≠ÇÉåí=ä~=ÅÉëëáçåI=åÉ=ëçåí=é~ë=ëçìãáëÉë=¶=
äÛáãé∑í=Éå=cê~åÅÉ=E~êíáÅäÉ=OQQ=Äáë=`=Çì=`dfFK=iÉë=éäìëJî~äìÉë=ê¨~äáë¨Éë=¶=äÛçÅÅ~ëáçå=ÇÉ=ä~=ÅÉëëáçå=ÇÛìåÉ=é~êíáÅáé~íáçå=
ÉñÅ¨Ç~åí=çì=~ó~åí=ÉñÅ¨Ç¨=äÉ=ëÉìáä=ÇÉ=OR=B=~ì=Åçìêë=ÇÉ=ä~=é¨êáçÇÉ=ëìëîáë¨ÉI=ëçåí=ëçìãáëÉë=¶=äÛáãé∑í=~ì=í~ìñ=ÇÉ=NS=
BI=ëçìë=ê¨ëÉêîÉ=ÇÉë=Çáëéçëáíáçåë=ÇÉë=ÅçåîÉåíáçåë=ÑáëÅ~äÉë=~ééäáÅ~ÄäÉëK=
=
√=fãé∑í=ÇÉ=ëçäáÇ~êáí¨=ëìê=ä~=ÑçêíìåÉ=
bå=éêáåÅáéÉI=äÛáãé∑í=ÇÉ=ëçäáÇ~êáí¨=ëìê=ä~=ÑçêíìåÉ=åÉ=ëÛ~ééäáèìÉ=é~ë=~ìñ=éÉêëçååÉë=éÜóëáèìÉë=ÇçãáÅáäá¨Éë=Üçêë=ÇÉ=
cê~åÅÉI=~ì=ëÉåë=ÇÉ=äÛ~êíáÅäÉ=QJ_=Çì=`dfI=èìá=éçëë≠ÇÉåí=ÇáêÉÅíÉãÉåí=çì=áåÇáêÉÅíÉãÉåíI=ãçáåë=ÇÉ=NMB=Çì=Å~éáí~ä=ÇÉ=ä~=
pçÅá¨í¨K=
=

√=aêçáíë=ÇÉ=ëìÅÅÉëëáçå=Éí=ÇÉ=Ççå~íáçå=
i~=cê~åÅÉ=ëçìãÉí=~ìñ=Çêçáíë=ÇÉ=ëìÅÅÉëëáçå=Éí=ÇÉ=Ççå~íáçå=äÉë=íáíêÉë=ÇÉë=ëçÅá¨í¨ë= Ñê~å´~áëÉë=~Åèìáë=é~ê=îçáÉ=ÇÉ=
ëìÅÅÉëëáçå=çì=ÇÉ=Ççå~íáçå=é~ê=ìå=åçåJê¨ëáÇÉåí=Ñê~å´~áëK=i~=cê~åÅÉ=~=ÅçåÅäì=~îÉÅ=ìå=ÅÉêí~áå=åçãÄêÉ=ÇÉ=é~óë=ÇÉë=
ÅçåîÉåíáçåë= ÇÉëíáå¨Éë= ¶= ¨îáíÉê= äÉë= ÇçìÄäÉë= áãéçëáíáçåë= Éå=ã~íá≠êÉ= ÇÉ= ëìÅÅÉëëáçå= Éí= ÇÉ= Ççå~íáçåI= ~ìñ= íÉêãÉë=
ÇÉëèìÉääÉë=äÉë=ê¨ëáÇÉåíë=ÇÉë=é~óë=~ó~åí=ÅçåÅäì=ÇÉ=íÉääÉë=ÅçåîÉåíáçåë=éÉìîÉåíI=ëçìë=ê¨ëÉêîÉ=ÇÉ=êÉãéäáê=ÅÉêí~áåÉë=
ÅçåÇáíáçåëI=ÆíêÉ=Éñçå¨ê¨ë=ÇÉ=Çêçáíë=ÇÉ=ëìÅÅÉëëáçå=Éí=ÇÉ=Ççå~íáçå=Éå=cê~åÅÉ=çì=çÄíÉåáê=ìå=Åê¨Çáí=ÇÛáãé∑í=Ç~åë=äÉìê=
é~óë=ÇÉ=ê¨ëáÇÉåÅÉK=
=

fä=~éé~êíáÉåÇê~=~ìñ=~Åíáçåå~áêÉë=ÅçåÅÉêå¨ë=ÇÉ=ëÉ=ê~ééêçÅÜÉê=ÇÉ=äÉìê=ÅçåëÉáä=ÑáëÅ~ä=Ü~ÄáíìÉä=~Ñáå=ÇÉ=Ç¨íÉêãáåÉê=ëá=ÇÉ=
íÉääÉë=Çáëéçëáíáçåë=ÅçåîÉåíáçååÉääÉë=ëçåí=ëìëÅÉéíáÄäÉë=ÇÉ=ëÛ~ééäáèìÉê=¶=äÉìê=Å~ë=é~êíáÅìäáÉêK=
=
√=^ìíêÉë=~Åíáçåå~áêÉë=
iÉë=~Åíáçåå~áêÉë=ëçìãáë=¶=ìå= ê¨ÖáãÉ=ÇÛáãéçëáíáçå=~ìíêÉ=èìÉ=ÅÉìñ=îáë¨ë=ÅáJÇÉëëìëI=ÇÉîêçåí=ëÛáåÑçêãÉê=Çì=
ê¨ÖáãÉ=ÑáëÅ~ä=ëÛ~ééäáèì~åí=¶=äÉìê=Å~ë=é~êíáÅìäáÉêK=
=
=

OKRK=j^o`eb=abp=fkpqorjbkqp=cfk^k`fbop=
=
^=ÅçãéíÉê=Çì=V=à~åîáÉê=OMMQI=äÉë=~Åíáçåë=o^me^bi=jf`ebi=ëÉêçåí=å¨ÖçÅá¨Éë=ëìê=äÉ=j~êÅÜ¨=iáÄêÉI=~îÉÅ=äÉ=
ÅçåÅçìêë=ÇÉ=bìêçéÉ=cáå~åÅáÉê=Éí=fåÇìëíêáÉ=pÉÅìêáíáÉë=ãÉãÄêÉ=Çì=ã~êÅÜ¨K=
=
=

OKSK=qof_rk^ru=`ljmbqbkqp=bk=`^p=ab=ifqfdb=
=
iÉë=íêáÄìå~ìñ=Åçãé¨íÉåíë=Éå=Å~ë=ÇÉ=äáíáÖÉë=ëçåí=ÅÉìñ=Çì=ëá≠ÖÉ=ëçÅá~ä=äçêëèìÉ=ä~=ëçÅá¨í¨=Éëí=Ç¨ÑÉåÇÉêÉëëÉI=Éí=
ëçåí= Ç¨ëáÖå¨ë= Éå= ÑçåÅíáçå= ÇÉ= ä~= å~íìêÉ= ÇÉë= äáíáÖÉëI= ë~ìÑ= Çáëéçëáíáçå= Åçåíê~áêÉ= Çì= åçìîÉ~ì= ÅçÇÉ= ÇÉ=
éêçÅ¨ÇìêÉ=ÅáîáäÉK=
=
=



=
=

=

NR

`e^mfqob=P==
=

•=obkpbfdkbjbkqp=ab=`^o^`qbob=dbkbo^i==
`lk`bok^kq=iÛbjbqqbro=bq=ib=`^mfq^i=•=

=
=

PKNK=obkpbfdkbjbkqp=ab=`^o^`qbob=dbkbo^i=`lk`bok^kq=o^me^bi=jf`ebi==
 

PKNKMK=a¨åçãáå~íáçå=Éí=ëá≠ÖÉ=ëçÅá~ä=
o^me^bi=jf`ebi=pK^K=
=
OU=ÄáëI=~îÉåìÉ=cê¨Ç¨êáÅ=jfpqo^i=
UQNMM=lê~åÖÉ=
cê~åÅÉ=
q¨ä¨éÜçåÉ=W==@=HPPEMF=QVM=PQM=SMT= =
q¨ä¨ÅçéáÉ=W====@=HPPEMF=QVM=PQT=VUR=
=

PKNKNK=cçêãÉ=àìêáÇáèìÉ=
i~=ëçÅá¨í¨=o^me^bi=jf`ebi=Éëí=ìåÉ=ëçÅá¨í¨=~åçåóãÉK=bääÉ=Éëí=ëçìãáëÉ=~ì=Çêçáí=Ñê~å´~áë=ëìê=äÉë=ëçÅá¨í¨ë=
ÅçããÉêÅá~äÉëK==
=

PKNKOK=a~íÉ=ÇÉ=Åçåëíáíìíáçå=Éí=ÇÛÉñéáê~íáçå=J=aìê¨É=
i~= Çìê¨É= ÇÉ= ä~= pçÅá¨í¨= Éëí= Ñáñ¨É= ¶= èì~íêÉJîáåÖí= ÇáñJåÉìÑ= EVVF= ~åå¨Éë= ¶= ÅçãéíÉê= ÇÉ= ä~= Ç~íÉ= ÇÉ= ëçå=
áãã~íêáÅìä~íáçå=~ì=oÉÖáëíêÉ=Çì=`çããÉêÅÉ=Éí=ÇÉë=pçÅá¨í¨ëI=ëçáí=àìëèìD~ì=~ì=PM=ëÉéíÉãÄêÉ=OMQU=ë~ìÑ=äÉë=Å~ë=
ÇÉ=Çáëëçäìíáçå=~åíáÅáé¨É=çì=ÇÉ=éêçêçÖ~íáçå=éê¨îìë=~ìñ=éê¨ëÉåíë=ëí~íìíëK=
=

PKNKPK=lÄàÉí=ëçÅá~ä=E~êíáÅäÉ=O=ÇÉë=ëí~íìíëF=
i~=ëçÅá¨í¨=~=éçìê=çÄàÉíI=Éå=cê~åÅÉI=Ç~åë=äÉë=Ç¨é~êíÉãÉåíë=Éí=íÉêêáíçáêÉë=ÇÛlìíêÉJjÉê=Éí=ÉåÅçêÉ=¶=äÛ¨íê~åÖÉê=W=
=
=iÛÉñéäçáí~íáçå=ÅçããÉêÅá~äÉ=ÇÉ=íçìë=¨í~ÄäáëëÉãÉåíë=ÅçåÅÉêå~åí=äÛ~ÅÜ~íI=äÉ=íê~áíÉãÉåí=Éí=ä~=îÉåíÉ=ÇÉ=îáåëI=
~äÅççäë=Éí=ëéáêáíìÉìñK==
= qçìíÉë= çé¨ê~íáçåë= áåÇìëíêáÉääÉëI= ÅçããÉêÅá~äÉë= Éí= Ñáå~åÅá≠êÉëI= ãçÄáäá≠êÉë= Éí= áããçÄáäá≠êÉë= éçìî~åí= ëÉ=
ê~íí~ÅÜÉê=ÇáêÉÅíÉãÉåí=çì= áåÇáêÉÅíÉãÉåí=¶= äDçÄàÉí= ëçÅá~ä= Éí= ¶= íçìë=çÄàÉíë= ëáãáä~áêÉë=çì= ÅçååÉñÉë=éçìî~åí=
Ñ~îçêáëÉê=ëçå=ÉñíÉåëáçå=çì=ëçå=Ç¨îÉäçééÉãÉåíK=
= i~= é~êíáÅáé~íáçå= ÇÉ= ä~= ëçÅá¨í¨I= é~ê= íçìë= ãçóÉåëI= ¶= íçìíÉë= ÉåíêÉéêáëÉë= çì= ëçÅá¨í¨ë= Åê¨¨Éë= çì= ¶= Åê¨ÉêI=
éçìî~åí= ëÉ= ê~íí~ÅÜÉê= ¶= äDçÄàÉí= ëçÅá~äI= åçí~ããÉåí= é~ê= îçáÉ= ÇÉ= Åê¨~íáçå= ÇÉ= ëçÅá¨í¨ë= åçìîÉääÉëI= ÇD~ééçêíI=
Åçãã~åÇáíÉI= ëçìëÅêáéíáçå= çì= ê~ÅÜ~í= ÇÉ= íáíêÉë= çì= Çêçáíë= ëçÅá~ìñI= ÑìëáçåI= ~ääá~åÅÉ= çì= ~ëëçÅá~íáçå= Éå=
é~êíáÅáé~íáçå=çì=ÖêçìéÉãÉåí=ÇDáåí¨êÆí=¨ÅçåçãáèìÉ=çì=ÇÉ=äçÅ~íáçå=Ö¨ê~åÅÉK==
=

PKNKQK=oÉÖáëíêÉ=Çì=`çããÉêÅÉ=
oÉÖáëíêÉ=Çì=`çããÉêÅÉ=Éí=ÇÉë=pçÅá¨í¨=ÇÉ=`^ombkqo^p=TMS=NOM=MUS=
=

PKNKRK=bñÉêÅáÅÉ=ëçÅá~ä==
iÛÉñÉêÅáÅÉ=ëçÅá~ä=Ç¨ÄìíÉ=äÉ=NÉê=çÅíçÄêÉ=Éí=ëÉ=íÉêãáåÉ=äÉ=PM=ëÉéíÉãÄêÉK=
=

PKNKSK=`ä~ìëÉë=ëí~íìí~áêÉë=ÇÉ=ä~=ëçÅá¨í¨=
=cçêãÉ=ÇÉë=~Åíáçåë=E~êíáÅäÉ=NO=ÇÉë=ëí~íìíëF=

iÉë=~Åíáçåë=ëçåí=çÄäáÖ~íçáêÉãÉåí=åçãáå~íáîÉë=Éí=ëçåí=áåëÅêáíÉë=~ì=åçã=ÇÉ=äÉìê=íáíìä~áêÉ=¶=ìå=ÅçãéíÉ=íÉåì=
é~ê=ä~=ëçÅá¨í¨I=èìá=éÉìí=Ç¨ëáÖåÉêI=äÉ=Å~ë=¨ÅÜ¨~åíI=ìå=ã~åÇ~í~áêÉ=¶=ÅÉí=ÉÑÑÉíK=
=

=^ëëÉãÄä¨Éë=ÇÛ~Åíáçåå~áêÉë=E~êíáÅäÉë=PM=Éí=ëìáî~åíë=ÇÉë=ëí~íìíëF=
^êíáÅäÉ=PM=
iÉë= ~ëëÉãÄä¨Éë= ÇD~Åíáçåå~áêÉë= ëçåí= èì~äáÑá¨Éë= ÇDçêÇáå~áêÉëI= ÇDÉñíê~çêÇáå~áêÉë= çì= ÇD~ëëÉãÄä¨Éë= ëé¨Åá~äÉëK=
iÉë=~ëëÉãÄä¨Éë=Éñíê~çêÇáå~áêÉë=ëçåí=ÅÉääÉë=~ééÉä¨Éë=¶=Ç¨äáÄ¨êÉê=ëìê=íçìíÉë=ãçÇáÑáÅ~íáçåë=ÇÉë=ëí~íìíëK=iÉë=
~ëëÉãÄä¨Éë=ëé¨Åá~äÉë= ê¨ìåáëëÉåí= äÉë= íáíìä~áêÉë=ÇD~Åíáçåë=ÇDìåÉ=Å~í¨ÖçêáÉ=Ç¨íÉêãáå¨É=éçìê=ëí~íìÉê=ëìê=ìåÉ=
ãçÇáÑáÅ~íáçå=ÇÉë=Çêçáíë=ÇÉë=~Åíáçåë=ÇÉ=ÅÉííÉ=Å~í¨ÖçêáÉK=qçìíÉë=äÉë=~ìíêÉë=~ëëÉãÄä¨Éë=ëçåí=ÇÉë=~ëëÉãÄä¨Éë=
çêÇáå~áêÉëK=
=
^êíáÅäÉ=PN=
iÉë= ~ëëÉãÄä¨Éë= ÇÛ~Åíáçåå~áêÉë= ëçåí= Åçåîçèì¨Éë= é~ê= äÉ= ÅçåëÉáä= ÇÛ~Çãáåáëíê~íáçåK= ^= Ç¨Ñ~ìíI= ÉääÉë= éÉìîÉåí=
äÛÆíêÉ=é~ê=äÉë=éÉêëçååÉë=Ç¨ëáÖå¨Éë=é~ê=äÉ=`çÇÉ=ÇÉ=`çããÉêÅÉI=åçí~ããÉåí=é~ê=äÉ=çì=äÉë=Åçããáëë~áêÉë=~ìñ=
ÅçãéíÉëI= é~ê= ìå=ã~åÇ~í~áêÉ= Ç¨ëáÖå¨= é~ê= äÉ= éê¨ëáÇÉåí= Çì= íêáÄìå~ä= ÇÉ= ÅçããÉêÅÉ= ëí~íì~åí= Éå= ê¨Ñ¨ê¨= ¶= ä~=
ÇÉã~åÇÉ= ÇÛ~Åíáçåå~áêÉë= êÉéê¨ëÉåí~åí= ~ì= ãçáåë= R= B= Çì= Å~éáí~ä= ëçÅá~ä= çìI= ëÛ~Öáëë~åí= ÇÛìåÉ= ~ëëÉãÄä¨É=
ëé¨Åá~äÉI=äÉ=Çáñá≠ãÉ=ÇÉë=~Åíáçåë=ÇÉ=ä~=Å~í¨ÖçêáÉ=áåí¨êÉëë¨ÉK=
=
iÉë=~ëëÉãÄä¨Éë=ÇD~Åíáçåå~áêÉë=ëçåí=ê¨ìåáÉë=~ì=ëá≠ÖÉ=ëçÅá~ä=çì=Éå=íçìí=~ìíêÉ=äáÉì=Çì=ãÆãÉ=Ç¨é~êíÉãÉåíK=
=



=
=

=

NS

^êíáÅäÉ=PO=
iÉë= ~ëëÉãÄä¨Éë= ëçåí= Åçåîçèì¨Éë= é~ê= ìå= ~îáë= áåë¨ê¨= Ç~åë= ìå= àçìêå~ä= Ü~Äáäáí¨= ¶= êÉÅÉîçáê= äÉë= ~ååçåÅÉë=
ä¨Ö~äÉë=Ç~åë=äÉ=Ç¨é~êíÉãÉåí=Çì=ëá≠ÖÉ=ëçÅá~äK=`ÉííÉ=áåëÉêíáçå=éÉìí=ÆíêÉ=êÉãéä~Å¨É=é~ê=ìåÉ=ÅçåîçÅ~íáçå=Ñ~áíÉ=
~ìñ=Ñê~áë=ÇÉ=ä~=ëçÅá¨í¨=é~ê=äÉííêÉ=ëáãéäÉ=çì=êÉÅçãã~åÇ¨É=~ÇêÉëë¨É=¶=ÅÜ~èìÉ=~Åíáçåå~áêÉK=
=
iÉë= íáíìä~áêÉë=ÇD~Åíáçåë=ÇÉéìáë=ìå=ãçáë= ~ì=ãçáåë=¶= ä~= Ç~íÉ=ÇÉ= äDáåëÉêíáçå=ÇÉ= äD~îáë= ÇÉ= ÅçåîçÅ~íáçåI= ëá= ÅÉ=
ãçÇÉ=Éëí=ìíáäáë¨I=ëçåí=Åçåîçèì¨ë=é~ê=äÉííêÉ=çêÇáå~áêÉ=X=áäë=éÉìîÉåí=ÇÉã~åÇÉê=¶=êÉÅÉîçáê=ÅÉííÉ=ÅçåîçÅ~íáçå=
é~ê=äÉííêÉ=êÉÅçãã~åÇ¨ÉI=ëDáäë=~ÇêÉëëÉåí=¶=ä~=ëçÅá¨í¨=äÉ=ãçåí~åí=ÇÉë=Ñê~áë=ÇÉ=êÉÅçãã~åÇ~íáçåK=
=
iÉë=ãÆãÉë=Çêçáíë= ~éé~êíáÉååÉåí= ¶= íçìë= äÉë= Åçéêçéêá¨í~áêÉë=ÇD~Åíáçåë= áåÇáîáëÉë= áåëÅêáíë= ¶= ÅÉ= íáíêÉ= Ç~åë= äÉ=
Ç¨ä~á=éê¨îì=¶=äD~äáå¨~=éê¨Å¨ÇÉåíK=bå=Å~ë=ÇÉ=Ç¨ãÉãÄêÉãÉåí=ÇÉ=ä~=éêçéêá¨í¨=ÇÉ=äD~ÅíáçåI=áäë=~éé~êíáÉååÉåí=~ì=
íáíìä~áêÉ=Çì=Çêçáí=ÇÉ=îçíÉK=
=
içêëèìDìåÉ=~ëëÉãÄä¨É=åD~=éì=Ç¨äáÄ¨êÉê=ê¨Öìäá≠êÉãÉåíI=Ñ~ìíÉ=Çì=èìçêìã=êÉèìáëI=ä~=ÇÉìñá≠ãÉ=~ëëÉãÄä¨É=Éëí=
Åçåîçèì¨É=Ç~åë=äÉë=ãÆãÉë=ÑçêãÉë=èìÉ=ä~=éêÉãá≠êÉ=Éí=äD~îáë=ÇÉ=ÅçåîçÅ~íáçå=ê~ééÉääÉ=ä~=Ç~íÉ=ÇÉ=ÅÉääÉJÅáK=fä=
Éå=Éëí=ÇÉ=ãÆãÉ=éçìê=ä~=ÅçåîçÅ~íáçå=ÇDìåÉ=~ëëÉãÄä¨É=éêçêçÖ¨É=ÅçåÑçêã¨ãÉåí=¶=ä~=äçáK=
=
iÉ=Ç¨ä~á=ÉåíêÉ=ä~=Ç~íÉI=ëçáí=ÇÉ=äDáåëÉêíáçå=ÅçåíÉå~åí=äD~îáë=ÇÉ=ÅçåîçÅ~íáçå=ëçáí=ÇÉ=äDÉåîçá=ÇÉë=äÉííêÉë=Éí=ä~=Ç~íÉ=ÇÉ=
äD~ëëÉãÄä¨É=Éëí=~ì=ãçáåë=ÇÉ=èìáåòÉ=àçìêë=ëìê=éêÉãá≠êÉ=ÅçåîçÅ~íáçå=Éí=ÇÉ=ëáñ=àçìêë=ëìê=ÅçåîçÅ~íáçå=ëìáî~åíÉK=
=

=sçíÉ=E~êíáÅäÉ=PT=ÇÉë=ëí~íìíëF=
iÉ=Çêçáí=ÇÉ=îçíÉ=~íí~ÅÜ¨=~ìñ=~Åíáçåë=ÇÉ=Å~éáí~ä=çì=ÇÉ=àçìáëë~åÅÉ=Éëí=éêçéçêíáçååÉä=¶=ä~=èìçíáí¨=Çì=Å~éáí~ä=
èìDÉääÉë=êÉéê¨ëÉåíÉåí=Éí=ÅÜ~èìÉ=~Åíáçå=ÇçååÉ=Çêçáí=¶=ìåÉ=îçáñ=~ì=ãçáåëK=
=
iÉë=îçíÉë=ëDÉñéêáãÉåí=ëçáí=¶=ã~áå=äÉî¨É=ëçáí=é~ê=~ééÉä=åçãáå~äK=fä=åÉ=éÉìí=ÆíêÉ=éêçÅ¨Ç¨=¶=ìå=ëÅêìíáå=ëÉÅêÉí=
Ççåí=äD~ëëÉãÄä¨É=ÑáñÉê~=~äçêë=äÉë=ãçÇ~äáí¨ë=èìD¶=ä~=ÇÉã~åÇÉ=ÇÉ=ãÉãÄêÉë=êÉéê¨ëÉåí~åíI=é~ê=ÉìñJãÆãÉë=çì=
ÅçããÉ=ã~åÇ~í~áêÉëI=ä~=ã~àçêáí¨=êÉèìáëÉ=éçìê=äÉ=îçíÉ=ÇÉ=ä~=ê¨ëçäìíáçå=Éå=Å~ìëÉK=
=
i~=ëçÅá¨í¨=åÉ=éÉìí=î~ä~ÄäÉãÉåí=îçíÉê=~îÉÅ=ÇÉë=~Åíáçåë=~ÅÜÉí¨Éë=é~ê=ÉääÉK=pçåí=Éå=çìíêÉ=éêáî¨Éë=Çì=Çêçáí=ÇÉ=
îçíÉI= åçí~ããÉåí= W= äÉë= ~Åíáçåë= åçå= äáÄ¨ê¨Éë= ÇÉë= îÉêëÉãÉåíë= ÉñáÖáÄäÉëI= äÉë= ~Åíáçåë= ÇÉë= ëçìëÅêáéíÉìêë=
¨îÉåíìÉäë=Ç~åë=äÉë=~ëëÉãÄä¨Éë=~ééÉä¨Éë=¶=ëí~íìÉê=ëìê=ä~=ëìééêÉëëáçå=Çì=Çêçáí=éê¨Ñ¨êÉåíáÉä=ÇÉ=ëçìëÅêáéíáçå=
Éí=äÉë=~Åíáçåë=ÇÉ=äDáåí¨êÉëë¨=Ç~åë=ä~=éêçÅ¨ÇìêÉ=éê¨îìÉ=¶=äD~êíáÅäÉ=OTK=
=
`Ü~èìÉ= ãÉãÄêÉ= ÇÉ= äD~ëëÉãÄä¨É= ~= Çêçáí= ¶= ~ìí~åí= ÇÉ= îçáñ= èìDáä= éçëë≠ÇÉ= çì= êÉéê¨ëÉåíÉ= ÇD~Åíáçåë= ë~åë=
äáãáí~íáçåI=ëçìë=ê¨ëÉêîÉ=ÇÉë=Çáëéçëáíáçåë=ä¨Ö~äÉë=çì=ëí~íìí~áêÉë=éçìî~åí=êÉëíêÉáåÇêÉ=äDÉñÉêÅáÅÉ=ÇÉ=ÅÉ=ÇêçáíK==
=
rå= Çêçáí= ÇÉ= îçíÉ= ÇçìÄäÉ= Éëí= íçìíÉÑçáë= ~ÅÅçêÇ¨= ~ìñ= íáíìä~áêÉë= ÇD~Åíáçåë= åçãáå~íáîÉë= Éåíá≠êÉãÉåí= äáÄ¨ê¨Éë=
äçêëèìÉ= ÅÉë= ~Åíáçåë= ëçåí= áåëÅêáíÉë= ÇÉéìáë= íêçáë= ~åë= ~ì= ãçáåë= ~ì= åçã= ÇDìå= ãÆãÉ= ~Åíáçåå~áêÉK= fä= Éëí=
¨Ö~äÉãÉåí=ÅçåÑ¨ê¨I=Ç≠ë=äÉìê=¨ãáëëáçåI=~ìñ=~Åíáçåë=åçãáå~íáîÉë=~ííêáÄì¨Éë=Öê~íìáíÉãÉåí=¶=ìå=~Åíáçåå~áêÉ=¶=
ê~áëçå=ÇD~Åíáçåë=~åÅáÉååÉë=éçìê=äÉëèìÉääÉë=ÅÉ=ÇÉêåáÉê=Ä¨å¨ÑáÅá~áí=Ç¨à¶=ÇÉ=ÅÉ=ÇêçáíK=
=
iÉ=Çêçáí=ÇÉ=îçíÉ=ÇçìÄäÉ=ÅÉëëÉ=ÇÉ=éäÉáå=Çêçáí=éçìê=íçìíÉ=~Åíáçå=~ó~åí=Ñ~áí=äDçÄàÉí=ÇDìå=íê~åëÑÉêí=ÇÉ=éêçéêá¨í¨=ëçìë=
ê¨ëÉêîÉ=ÇÉë=ÉñÅÉéíáçåë=éê¨îìÉë=é~ê=ä~=äçáK=
=

=cáñ~íáçåI=~ÑÑÉÅí~íáçå=Éí=ê¨é~êíáíáçå=Çì=ê¨ëìäí~í=E~êíáÅäÉ=QU=ÇÉë=ëí~íìíëF=
i~=ÇáÑÑ¨êÉåÅÉ=ÉåíêÉ= äÉë=éêçÇìáíë=Éí= äÉë= ÅÜ~êÖÉë=ÇÉ= äDÉñÉêÅáÅÉI= ~éê≠ë=Ç¨ÇìÅíáçå=ÇÉë=~ãçêíáëëÉãÉåíë=Éí=ÇÉë=
éêçîáëáçåëI=ÅçåëíáíìÉ=äÉ=Ä¨å¨ÑáÅÉ=çì=ä~=éÉêíÉ=ÇÉ=äDÉñÉêÅáÅÉK=
=
pìê=äÉ=Ä¨å¨ÑáÅÉ=Çáãáåì¨I=äÉ=Å~ë=¨ÅÜ¨~åíI=ÇÉë=éÉêíÉë=~åí¨êáÉìêÉëI=áä=Éëí=éê¨äÉî¨=Åáåè=éçìê=ÅÉåí=éçìê=ÅçåëíáíìÉê=
äÉ=ÑçåÇë=ÇÉ=ê¨ëÉêîÉ=ä¨Ö~äÉK=`É=éê¨ä≠îÉãÉåí=ÅÉëëÉ=ÇDÆíêÉ=çÄäáÖ~íçáêÉ=äçêëèìÉ=äÉ=ÑçåÇë=ÇÉ=ê¨ëÉêîÉ=~=~ííÉáåí=ìåÉ=
ëçããÉ=¨Ö~äÉ=~ì=Çáñá≠ãÉ=Çì=Å~éáí~ä= ëçÅá~äK= fä= êÉéêÉåÇ=ëçå=Åçìêë= äçêëèìÉI=éçìê=ìåÉ=Å~ìëÉ=èìÉäÅçåèìÉI= ä~=
ê¨ëÉêîÉ=Éëí=ÇÉëÅÉåÇìÉ=~ìJÇÉëëçìë=ÇÉ=ÅÉ=Çáñá≠ãÉK=
=
iÉ=Ä¨å¨ÑáÅÉ=ÇáëíêáÄì~ÄäÉ=Éëí= Åçåëíáíì¨=é~ê= äÉ=Ä¨å¨ÑáÅÉ=ÇÉ= äDÉñÉêÅáÅÉ=Çáãáåì¨=ÇÉë=éÉêíÉë=~åí¨êáÉìêÉë=Éí=Çì=
éê¨ä≠îÉãÉåí=éê¨îì=ÅáJÇÉëëìë=Éí=~ìÖãÉåí¨=ÇÉë=êÉéçêíë=Ä¨å¨ÑáÅá~áêÉëK=
=
`É=Ä¨å¨ÑáÅÉ=Éëí=¶=ä~=Çáëéçëáíáçå=ÇÉ=äD~ëëÉãÄä¨É=Ö¨å¨ê~äÉ=èìáI=ëìê=éêçéçëáíáçå=Çì=ÅçåëÉáä=ÇD~Çãáåáëíê~íáçåI=
éÉìíI=Éå=íçìí=çì=Éå=é~êíáÉI=äÉ=êÉéçêíÉê=¶=åçìîÉ~ìI=äD~ÑÑÉÅíÉê=¶=ÇÉë=ÑçåÇë=ÇÉ=ê¨ëÉêîÉ=Ö¨å¨ê~ìñ=çì=ëé¨Åá~ìñI=çì=
äÉ=ÇáëíêáÄìÉê=~ìñ=~Åíáçåå~áêÉë=¶=íáíêÉ=ÇÉ=ÇáîáÇÉåÇÉK=
=
bå=çìíêÉI=äD~ëëÉãÄä¨É=éÉìí=Ç¨ÅáÇÉê=ä~=ãáëÉ=Éå=ÇáëíêáÄìíáçå=ÇÉ=ëçããÉë=éê¨äÉî¨Éë=ëìê=äÉë=ê¨ëÉêîÉë=Ççåí=ÉääÉ=~=
ä~= Çáëéçëáíáçå= X= Éå= ÅÉ= Å~ëI= ä~= Ç¨Åáëáçå= áåÇáèìÉ= ÉñéêÉëë¨ãÉåí= äÉë= éçëíÉë= ÇÉ= ê¨ëÉêîÉë= ëìê= äÉëèìÉäë= äÉë=
éê¨ä≠îÉãÉåíë=ëçåí=ÉÑÑÉÅíì¨ëK=qçìíÉÑçáëI=äÉ=ÇáîáÇÉåÇÉ=Éëí=éê¨äÉî¨=é~ê=éêáçêáí¨=ëìê=äÉ=Ä¨å¨ÑáÅÉ=ÇáëíêáÄì~ÄäÉ=ÇÉ=
äDÉñÉêÅáÅÉK=
=
iD¨Å~êí=ÇÉ=ê¨¨î~äì~íáçå=åDÉëí=é~ë=ÇáëíêáÄì~ÄäÉ=X=áä=éÉìí=ÆíêÉ=áåÅçêéçê¨=Éå=íçìí=çì=é~êíáÉ=~ì=Å~éáí~äK=
iD~ëëÉãÄä¨É=Ö¨å¨ê~äÉI=ëí~íì~åí=ëìê=äÉë=ÅçãéíÉë=ÇÉ=äDÉñÉêÅáÅÉI=~=ä~=Ñ~Åìäí¨=ÇD~ÅÅçêÇÉê=¶=ÅÜ~èìÉ=~Åíáçåå~áêÉI=
éçìê=íçìí=çì=é~êíáÉ=Çì=ÇáîáÇÉåÇÉ=ãáë=Éå=ÇáëíêáÄìíáçå=çì=ÇÉë=~ÅçãéíÉëI=ìåÉ=çéíáçå=ÉåíêÉ=äÉ=é~áÉãÉåí=Çì=
ÇáîáÇÉåÇÉ=çì=ÇÉë=~ÅçãéíÉë=ëìê=ÇáîáÇÉåÇÉ=Éå=åìã¨ê~áêÉ=çì=Éå=~ÅíáçåëK=
==



=
=

=

NT

=aêçáí=ÇÉ=ÅçããìåáÅ~íáçå=ÇÉë=~Åíáçåå~áêÉë=E~êíáÅäÉ=QR=ÇÉë=ëí~íìíëF==
iÉë= ~Åíáçåå~áêÉë= çåí= ìå= Çêçáí= ÇÉ= ÅçããìåáÅ~íáçåI= íÉãéçê~áêÉ= çì= éÉêã~åÉåí= ëÉäçå= ëçå= çÄàÉíI= Ç~åë= äÉë=
ÅçåÇáíáçåë=Ñáñ¨Éë=é~ê=äÉë=Çáëéçëáíáçåë=ä¨Ö~äÉë=Éí=ê¨ÖäÉãÉåí~áêÉë=Éå=îáÖìÉìê=èìá=äÉìê=~ëëìêÉåí=äDáåÑçêã~íáçå=
å¨ÅÉëë~áêÉ=¶=ä~=Åçåå~áëë~åÅÉ=ÇÉ=ä~=ëáíì~íáçå=ÇÉ=ä~=ëçÅá¨í¨=Éí=¶=äDÉñÉêÅáÅÉ=ÇÉ=äDÉåëÉãÄäÉ=ÇÉ=äÉìêë=ÇêçáíëK=
=
^=ÅçãéíÉê=Çì=àçìê=çª=áä=éÉìí=ÉñÉêÅÉê=ëçå=Çêçáí=ÇÉ=ÅçããìåáÅ~íáçå=éê¨~ä~ÄäÉ=¶=íçìíÉ=~ëëÉãÄä¨É=Ö¨å¨ê~äÉI=
ÅÜ~èìÉ=~Åíáçåå~áêÉ=~= ä~= Ñ~Åìäí¨=ÇÉ=éçëÉêI= é~ê=¨ÅêáíI= ÇÉë=èìÉëíáçåë=~ìñèìÉääÉë= äÉ= ÅçåëÉáä= ÇD~Çãáåáëíê~íáçå=
ëÉê~=íÉåì=ÇÉ=ê¨éçåÇêÉ=~ì=Åçìêë=ÇÉ=ä~=ê¨ìåáçåK=
=

=cê~åÅÜáëëÉãÉåí=ÇÉ=ëÉìáäë=
k¨~åíK=
=

=^ìíêÉë=Åä~ìëÉë=é~êíáÅìäá≠êÉë=
k¨~åíK=
=
=

PK=OK=obkpbfdkbjbkqp=ab=`^o^`qbob=dbkbo^i=`lk`bok^kq=ib=`^mfq^i=
 

PKOKNK=jçåí~åí=Çì=Å~éáí~ä=ëçìëÅêáí=
iÉ= Å~éáí~ä= ëçÅá~ä= ëÛ¨ä≠îÉI= ~î~åí= áåëÅêáéíáçåI= ¶= OPM= MMM= ÉìêçëI= Çáîáë¨= Éå= QSM= MMM= ~Åíáçåë= ÇÉ= MIR= Éìêçë= ÇÉ=
åçãáå~ä=Éåíá≠êÉãÉåí=äáÄ¨ê¨ÉëK=
=

PKOKOK=bãéêìåí=çÄäáÖ~í~áêÉ=
k¨~åí=
=
=

PKPK=obkpbfdkbjbkqp=pro=ib=`^mfq^i==
 

PKPKNK=`~éáí~ä=~ìíçêáë¨=åçå=¨ãáë=
J=^ìíçêáë~íáçå=ÇÛ~ìÖãÉåí~íáçå=ÇÉ=Å~éáí~ä=~îÉÅ=ã~áåíáÉå=Çì=Çêçáí=éê¨Ñ¨êÉåíáÉä=ÇÉ=ëçìëÅêáéíáçå=ÇÉë=~Åíáçåå~áêÉëK=
=
iÛ^ëëÉãÄä¨É=d¨å¨ê~äÉ= bñíê~çêÇáå~áêÉ= ÇÉë= ~Åíáçåå~áêÉë= ÇÉ= ä~= pçÅá¨í¨= Çì= V= Ç¨ÅÉãÄêÉ= OMMP= ~I= ~ìñ= íÉêãÉë= ÇÉ= ë~=
Çáñá≠ãÉ=ê¨ëçäìíáçåI=~ìíçêáë¨=äÉ=`çåëÉáä=ÇÛ̂ Çãáåáëíê~íáçåI=ëçìë=ä~=ÅçåÇáíáçå=ëìëéÉåëáîÉ=ÇÉ=äÛáåëÅêáéíáçå=ÇÉë=~Åíáçåë=
ÇÉ=ä~=pçÅá¨í¨=¶=ä~=ÅçíÉ=Çì=j~êÅÜ¨=iáÄêÉ=ÇÛbìêçåÉñí=m~êáë=pK^KI=¶=~ìÖãÉåíÉê=äÉ=Å~éáí~ä=ëçÅá~ä=~îÉÅ=ã~áåíáÉå=Çì=Çêçáí=
éê¨Ñ¨êÉåíáÉä=ÇÉ=ëçìëÅêáéíáçå=ÇÉë=~Åíáçåå~áêÉë=Ç~åë=ä~=äáãáíÉ=ÇÛìå=ãçåí~åí=åçãáå~ä=ã~ñáãìã=ÇÉ=N=MMM=MMM=Éìêçë=
EéêáãÉ=ÇÛ̈ ãáëëáçå=Éå=ëìëF=çì=ë~=ÅçåíêÉJî~äÉìê=Éå=Ñê~åÅë=çì=Ç~åë=ìåÉ=~ìíêÉ=ãçåå~áÉ=~ìíçêáë¨ÉK=
=
`ÉííÉ=~ìíçêáë~íáçå=~=¨í¨=ÅçåëÉåíáÉ=éçìê=ìåÉ=Çìê¨É=ÇÉ=OS=ãçáë=¶=ÅçãéíÉê=Çì=V=Ç¨ÅÉãÄêÉ=OMMPK=
=
J= ^ìíçêáë~íáçå= Ççåå¨É= ~ì= `çåëÉáä= ÇÛ^Çãáåáëíê~íáçå= ÇÛ~ìÖãÉåíÉê= äÉ= Å~éáí~ä= ëçÅá~ä= ~îÉÅ= ëìééêÉëëáçå= Çì= Çêçáí=
éê¨Ñ¨êÉåíáÉä=ÇÉ=ëçìëÅêáéíáçå=ÇÉë=~Åíáçåå~áêÉëK=
=
iÛ^ëëÉãÄä¨É=d¨å¨ê~äÉ=bñíê~çêÇáå~áêÉ=Çì=V=Ç¨ÅÉãÄêÉ=OMMP=~I= ~ìñ= íÉêãÉë=ÇÉ= ë~=çåòá≠ãÉ= ê¨ëçäìíáçåI= ~ìíçêáë¨= äÉ=
`çåëÉáä= ÇÛ^Çãáåáëíê~íáçåI= ëçìë= ä~= ÅçåÇáíáçå= ëìëéÉåëáîÉ= ÇÉ= äÛáåëÅêáéíáçå= ÇÉë= ~Åíáçåë= ÇÉ= ä~= pçÅá¨í¨= ¶= ä~= ÅçíÉ= Çì=
j~êÅÜ¨= iáÄêÉ= ÇÛbìêçåÉñí= m~êáë= pK^KI= ¶= ~ìÖãÉåíÉê= äÉ= Å~éáí~ä= ëçÅá~äI= ~îÉÅ= ëìééêÉëëáçå= Çì= Çêçáí= éê¨Ñ¨êÉåíáÉä= ÇÉ=
ëçìëÅêáéíáçå=ÇÉë=~Åíáçåå~áêÉëI=Ç~åë=ä~=äáãáíÉ=ÇÛìå=ãçåí~åí=åçãáå~ä=ã~ñáãìã=ÇÉ=N=MMM=MMM=ÉìêçëI=ÅÉ=éä~ÑçåÇ=¨í~åí=
Åçããìå=¶=ÅÉäìá=ÇÉ=äÛ~ìíçêáë~íáçå=Ç¨ÅêáíÉ=~ì=é~ê~Öê~éÜÉ=ÅáJÇÉëëìëK=
=
`ÉííÉ=~ìíçêáë~íáçå=~=¨í¨=ÅçåëÉåíáÉ=éçìê=ìåÉ=Çìê¨É=ÇÉ=OS=ãçáë=¶=ÅçãéíÉê=Çì=V=Ç¨ÅÉãÄêÉ=OMMPK=
=
bå= ~ééäáÅ~íáçå= ÇÉ= äÛ~ìíçêáë~íáçå= ÅçåëÉåíáÉ= ~ì= `çåëÉáä= ÇÛ^Çãáåáëíê~íáçå= ~ìñ= íÉêãÉë= ÇÉë= Çáñá≠ãÉ= Éí= çåòá≠ãÉ=
ê¨ëçäìíáçåë= ÇÉ= äÛ~ëëÉãÄä¨É= Ö¨å¨ê~äÉ= ÇÉë= ~Åíáçåå~áêÉë= ÇÉ= o^me^bi= jf`ebi= Éå= Ç~íÉ= Çì= V= Ç¨ÅÉãÄêÉ= OMMPI=
äÛ¨ãáëëáçå=ê¨~äáë¨É=Ç~åë=äÉ=Å~ÇêÉ=ÇÛìåÉ=íÉääÉ=çé¨ê~íáçå=éçìêê~=ÆíêÉ=äáãáí¨É=~ì=ãçåí~åí=ÇÉë=ëçìëÅêáéíáçåë=êÉÅìÉáääáÉë=
ëá=ÅÉääÉëJÅá=êÉéê¨ëÉåíÉåí=~ì=ãçáåë=äÉë=íêçáë=èì~êíë=ÇÉ=ëçå=ãçåí~åíK=
=
J=^ìíçêáë~íáçå=Ççåå¨É=~ì=`çåëÉáä=ÇÛ^Çãáåáëíê~íáçå=¶=ÅçåëÉåíáê=ÇÉë=çéíáçåë=ÇÉ=ëçìëÅêáéíáçå=ÇD~Åíáçåë=åçìîÉääÉë=
ÉíLçì=ÇÉë=çéíáçåë=ÇD~ÅÜ~í=ÇD~Åíáçåë=Éñáëí~åíÉëI=~ì=Ä¨å¨ÑáÅÉ=ÇÉ=ÅÉêí~áåë=ãÉãÄêÉë=Çì=éÉêëçååÉä=ë~ä~êá¨=ÇÉ=ä~=pçÅá¨í¨=
çì=ÇÉ=ÅÉêí~áåë=ÇáêáÖÉ~åíë=
=
iÛ^ëëÉãÄä¨É=d¨å¨ê~äÉ=bñíê~çêÇáå~áêÉ=Çì=V=Ç¨ÅÉãÄêÉ=OMMP=~I=~ìñ=íÉêãÉë=ÇÉ=ë~= íêÉáòá≠ãÉ=ê¨ëçäìíáçåI=~ìíçêáë¨= äÉ=
`çåëÉáä=ÇÛ̂ Çãáåáëíê~íáçå=¶=ÅçåëÉåíáê=ÇÉë=çéíáçåë=ÇÉ=ëçìëÅêáéíáçå=ÇD~Åíáçåë=åçìîÉääÉë=ÉíLçì=ÇÉë=çéíáçåë=ÇD~ÅÜ~í=
ÇD~Åíáçåë=Éñáëí~åíÉëI=~ì=Ä¨å¨ÑáÅÉ=ÇÉ=ÅÉêí~áåë=ãÉãÄêÉë=Çì=éÉêëçååÉä=ë~ä~êá¨=ÇÉ=ä~=pçÅá¨í¨=çì=ÇÉ=ÅÉêí~áåë=ÇáêáÖÉ~åíëI=
Ç~åë=ä~=äáãáíÉ=ÇÉ=NMB=Çì=Å~éáí~äK==
=
`ÉííÉ=~ìíçêáë~íáçå=~=¨í¨=ÅçåëÉåíáÉ=éçìê=ìåÉ=Çìê¨É=ÇÉ=PU=ãçáë=¶=ÅçãéíÉê=Çì=V=Ç¨ÅÉãÄêÉ=OMMPK=



=
=

=

NU

=póåíÜ≠ëÉ=
 

^ìíçêáë~íáçå= `~ê~Åí¨êáëíáèìÉë= ríáäáë~íáçå=Éí=é~êí=ê¨ëáÇìÉääÉ=

^ìÖãÉåí~íáçå=ÇÉ=Å~éáí~ä=~îÉÅ=ã~áåíáÉå=Çì=
amp=

jçåí~åí=W=N=MMM=MMM=€=
s~äáÇáí¨=W=Çì=VLNOLOMMP=~ì=ULNOLOMMR=

kçå=ìíáäáë¨É=¶=ÅÉ=àçìê=

^ìÖãÉåí~íáçå=ÇÉ=Å~éáí~ä=~îÉÅ=ëìééêÉëëáçå=
Çì=amp=

jçåí~åí=W=N=MMM=MMM=€=
s~äáÇáí¨=W=Çì=VLNOLLOMMP=~ì=ULNOLOMMR= kçå=ìíáäáë¨É=¶=ÅÉ=àçìê=

léíáçåë=ÇÉ=ëçìëÅêáéíáçå=ÇÛ~Åíáçåë=
jçåí~åí=W=NMB=Çì=Å~éáí~ä=

s~äáÇáí¨=W=Çì=V=Ç¨ÅÉãÄêÉ=LOMMP=~ì=
ULMSLOMMT=

kçå=ìíáäáë¨É=¶=ÅÉ=àçìê=

`Éë=~ìíçêáë~íáçåë=åÛçåí=é~ë=¨í¨=ìíáäáë¨Éë=¶=ÅÉ=àçìêK=
=
=

PKQK=obm^oqfqflk=ar=`^mfq^i=pl`f^i=bq=abp=aolfqp=ab=slqb=
PKQKNK=oÉåëÉáÖåÉãÉåíë=ÅçåÅÉêå~åí=äÉë=~Åíáçåå~áêÉë=
•=kçãÄêÉ=íçí~ä=ÇÉë=Çêçáíë=ÇÉ=îçíÉ=W=QSM=MMM=
•=^Åíáçåå~áêÉë=Ç¨íÉå~åí=éäìë=ÇÉ=R=B=Çì=Å~éáí~ä=Éí=ÇÉë=Çêçáíë=ÇÉ=îçíÉ=W=

=pçÅá¨í¨=^asbkaf=pK^K=EVVIVVBF=
•=kçãÄêÉ=ÇÛ~Åíáçåå~áêÉë=íçí~ä=W=T=

=

= bå= Å~ë= ÇÉ= ê¨~äáë~íáçå= ¶= NMMB= ÇÉ= ä~= ÅÉëëáçåI= äÉë= åçãÄêÉë= ÇÛ~Åíáçåë= Éí= Çêçáíë= ÇÉ= îçíÉ=
Ç¨íÉåìë=~î~åí=Éí=~éê≠ë=äÛáåëÅêáéíáçå=ëÉê~áÉåí=äÉë=ëìáî~åíë=W=

 

^éê≠ë=áåëÅêáéíáçå=^Åíáçåå~áêÉë=
=^Åíáçåë= B= aêçáíë=ÇÉ=îçíÉ= B=

^asbkaf=pK^K= PSV=VVQ= UMIQP= PSV=VVQ= UMIQP=
dìáää~ìãÉ=ov`ht^boq= N= åKëK= N= åKëK=
máÉêêÉJvîÉë=ov`ht^boq= N= åKëK= N= åKëK=
cê~å´çáë=`i^rpqobp= N= åKëK= N= åKëK=
`i^rpqobp=`lkpbfi=fkqbokbq= N= åKëK= N= åKëK=
i~ìêÉåí=jlrifk= N= åKëK= N= åKëK=
j~êÖìÉêáÉ=jlrifk= N= åKëK= N= åKëK=
mìÄäáÅ= =VM=MMM= NVIRT== VM=MMM== NVIRT=
qlq^i= QSM=MMM= NMM= QSM=MMM= NMM=

=
=

PKRK=^mm^oqbk^k`b=ab=iÛbjbqqbro=^=rk=dolrmb=
=
o^me^bi=jf`ebi=Éëí=Ç¨íÉåìÉ=¶=VVIVVB=é~ê=ä~=ëçÅá¨í¨=^asbkaf=pK^=`ÉííÉ=ëçÅá¨í¨=~=~Åèìáë=äÛáåí¨Öê~äáí¨=ÇÉë=
~Åíáçåë=ÇÉ=o^me^bi=jf`ebi=äÉ=NO=ëÉéíÉãÄêÉ=OMMO=éçìê=ìå=ãçåí~åí=ÇÉ=PUN=NOM=€K=
^asbkaf= pK^KI= áãã~íêáÅìä¨É= ~ì= o`p= ÇÉ= dêÉåçÄäÉ= ëçìë= äÉ= åìã¨êç= _= QPQ= VSM= PUN= Éëí= ìåÉ= ëçÅá¨í¨=
é~íêáãçåá~äÉ=ë~åë=~Åíáîáí¨I=åá=éÉêëçååÉäI=åá=äáÉå=~îÉÅ=o^me^bi=jf`ebi=~ìíêÉë=èìÉ=äÉë=äáÉåë=Å~éáí~äáëíáèìÉë=
éê¨Åáë¨ë=ÅáJÇÉëëìëK=
iÛ~Åíáçåå~êá~í=ÇÉ=^asbkaf=pK^K=Éëí=äÉ=ëìáî~åí=W=
dolrmb=^asbkaf=W= = = = = = VQISMB=
jçåëáÉìê=cê~å´çáë=`i^rpqobp=W= = = = = ==OIPOB=
jçåëáÉìê=i~ìêÉåí=jlrifk=W= = = = = ==OIPNB=
^ëëçÅá~íáçå=ÇÉë=^åÅáÉåë=aáéä∑ã¨ë=Çì=dêçìéÉ=bp`=dêÉåçÄäÉ=W= ==MITSB=
jçåëáÉìê=dìáää~ìãÉ=ov`ht^boq=W= = = = = ====åKëK=
pçÅá¨í¨=`ä~ìëíêÉë=`çåëÉáäë=fåíÉêåÉí=W= = = = ====åKëK=
=
dolrmb= ^asbkafI= áãã~íêáÅìä¨É= ~ì= o`p= ÇÉ= dêÉåçÄäÉ= ëçìë= äÉ= åìã¨êç= _= QQQ= NMV= QQN= Éëí= ìåÉ= ëçÅá¨í¨=
~åçåóãÉ= ~ó~åí= éçìê= çÄàÉí= äÛ~ÅÜ~íI= ä~= îÉåíÉ= ä~= êÉéê¨ëÉåí~íáçåI= ä~= äçÅ~íáçåI= äÛÉñéçêíI= äÉ= Åçìêí~ÖÉ= ÇÉ= íçìë=
éêçÇìáíë=ã~åìÑ~Åíìê¨ë=çì=åçåK=
iÛ~Åíáçåå~êá~í=ÇÉ=dolrmb=^asbkaf=Éëí=äÉ=ëìáî~åí=W=
jçåëáÉìê=dìáää~ìãÉ=ov`ht^boq=W= = = = = RTITSB=
pçÅá¨í¨=`ä~ìëíêÉë=`çåëÉáäë=fåíÉêåÉí=W= = = = PPISNB=
jçåëáÉìê=j~êÅ=`e^mlrqfbo=W= = = = = ==U=SOB=
jçåëáÉìê=cê~å´çáë=`i^rpqobp=W= = = = = ====åKëK=
jçåëáÉìê=máÉêêÉJvîÉë=ov`ht^boq=W== = = = ====åKëK=
jçåëáÉìê=qÜáÉêêó=lrwlrkf^k=W= = = = = ====åKëK=
jçåëáÉìê=^ä~áå=`i^rpqobp=W= = = = = ====åKëK=
=

PKS=afsfabkabp=
=

^ì=íáíêÉ=ÇÉë=íêçáë=ÉñÉêÅáÅÉë=éê¨Å¨ÇÉåíëI=äÉë=ÇáîáÇÉåÇÉë=ãáë=Éå=ÇáëíêáÄìíáçå=çåí=¨í¨=äÉë=ëìáî~åíë=W=
bñÉêÅáÅÉ=Åäçë= kçãÄêÉ=ÇÛ~Åíáçåë= aáîáÇÉåÇÉ=é~ê=~Åíáçå ^îçáê=ÑáëÅ~ä= oÉîÉåì=ê¨Éä=
PMLMVLOMMP= PKMMM= J= J= J=
PMLMVLOMMO= PKMMM= RMIMM= ORIMM= TRIMM=
PMLMVLOMMN= PKMMM= J= J= J=



=
=

=

NV

i~=éçäáíáèìÉ=ÑìíìêÉ=Éåîáë~Ö¨É=Éå=ã~íá≠êÉ=ÇÉ=ÇáîáÇÉåÇÉ=Éëí=ÇÉ=ÇáëíêáÄìÉê=NR=B=EèìáåòÉ=éçìê=ÅÉåíF=Çì=ê¨ëìäí~í=
åÉí=¶=é~êíáê=ÇÉ=äÛÉñÉêÅáÅÉ=Åäçë=äÉ=PM=ëÉéíÉãÄêÉ=OMMTK=
`çåÑçêã¨ãÉåí=~ìñ=Çáëéçëáíáçåë=ä¨Ö~äÉëI=äÉë=ÇáîáÇÉåÇÉë=Éí=äÉë=~ÅçãéíÉë=ÇÉ=ÇáîáÇÉåÇÉë=ëçåí=éêÉëÅêáíë=Ç~åë=
ìå=Ç¨ä~á=ÇÉ=Åáåè=~åë=~ì=éêçÑáí=ÇÉ=äÛ¨í~íK==
=

PKTK=j^o`eb=abp=fkpqorjbkqp=cfk^k`fbop=ab=o^me^bi=jf`ebi=
=
^= ÅçãéíÉê= Çì= U= à~åîáÉê= OMMQI= äÉë= ~Åíáçåë= o^me^bi= jf`ebi= ëÉêçåí= å¨ÖçÅá¨Éë= ëìê= äÉ= j~êÅÜ¨= iáÄêÉ=
ÇÛbìêçåÉñí=m~êáë=Ç~åë=ä~=Å~í¨ÖçêáÉ=ÂÑáñáåÖ=_=Ê=EÅçí~íáçå=èìçíáÇáÉååÉ=¶=NRÜFK=
=

PKUK=obkpbfdkbjbkqp=`ljmibjbkq^fobp=`lk`bok^kq=iÛbjbqqbro=bq=ib=`^mfq^i=
 

PKUKNK=bîçäìíáçå=Çì=Å~éáí~ä=
==

a~íÉ= k~íìêÉ=ÇÉ==
äDçé¨ê~íáçå=

^ìÖãÉåí~íáçå=
ÇÉ=Å~éáí~ä=

mêáãÉ=
ÇD¨ãáëëáçå=
çì=ÇD~ééçêí

`~éáí~ä=~éê≠ë=
çé¨ê~íáçå=

kçãÄêÉ=
ÇD~Åíáçåë=
Åê¨¨Éë=

kçãÄêÉ=
ÇD~Åíáçåë=

kçãáå~ä=

ULMPLNVRM= `çåëíáíìíáçå=é~ê=~ééçêí=
ÇÉ=ÑçåÇ=ÇÉ=ÅçããÉêÅÉ=

= = VMKMMM=Ñê~åÅë= VMM= VMM= NMM=cc=

OSLMOLNVRT= ^ìÖãÉåí~íáçå=ÇÉ=
Å~éáí~ä=Éå=åìã¨ê~áêÉ= NTM=MMM= = OSMKMMM=Ñê~åÅë= N=TMM= O=SMM= NMM=cc=

TLMOLNVSN=
fåÅçêéçê~íáçå=ÇÉ=

ê¨ëÉêîÉë=Éí=éê¨ä≠îÉãÉåí=
ÇÉ=ÅçãéíÉJÅçìê~åí=

NPM=MMM= = PVM=MMM=Ñê~åÅë= = O=SMM= NRM=cc=

ORLMVLNVSU= o¨ÇìÅíáçå=ÇÉ=Å~éáí~ä= JNPM=MMM=Ñê~åÅë = OSM=MMM=Ñê~åÅë= = O=SMM= NMM=cc=

NRLMSLNVTP= ^ìÖãÉåí~íáçå=ÇÉ=
Å~éáí~ä= QM=MMM=Ñê~åÅë= = PMM=MMM=Ñê~åÅë= QMM= P=MMM= NMM=cc=

NSLNOLNVTT= fåÅçêéçê~íáçå=ÇÉ=
ê¨ëÉêîÉë= ONM=MMM=Ñê~åÅë= = RNM=MMM=Ñê~åÅë= = P=MMM= NTM=cc=

VLNOLOMMP=
fåÅçêéçê~íáçå=ÇÉ=

ê¨ëÉêîÉ=Éí=Çáîáëáçå=Çì=
åçãáå~ä=

NRO=ORN=Éìêçë= = OPM=MMM=Éìêçë= QRT=MMM= QSM=MMM= MIR=Éìêç=

= = = = = = = =

=

PKUKOK= jçìîÉãÉåíë= áåíÉêîÉåìë= Ç~åë= ä~= ê¨é~êíáíáçå= Çì= Å~éáí~ä= ÇÉéìáë= äÉë= íêçáë= ÇÉêåá≠êÉë=
~åå¨Éë=
 

båíê¨É=ÇÉ=
äÛ~Åíáçåå~áêÉ=

nì~äáí¨=ÇÉ=
äÛ~Åíáçåå~áêÉ=

mçìêÅÉåí~ÖÉ=
Çì=Å~éáí~ä=
Ç¨íÉåì=
~î~åí=

äÛçé¨ê~íáçå=

a~íÉ=ÇÉ=
äÛçé¨ê~íáçå=

k~íìêÉ=ÇÉ=
äÛçé¨ê~íáçå=

kçãÄêÉ=
ÇÛ~Åíáçåë=
ÇÛ~ÅèìáëÉë

mêáñ=
ìåáí~áêÉ=
ÇÉë=

~Åíáçåë=
~ÅèìáëÉë=

a¨ÅçíÉ=
pìêÅçíÉ=

mçìêÅÉåí~ÖÉ=
Çì=Å~éáí~ä=
~Åèìáë=

mçìêÅÉåí~ÖÉ=
Çì=Å~éáí~ä=
~éê≠ë=

äÛçé¨ê~íáçå=

^asbkaf=pK K̂=
^Åíáçåå~áêÉ=
éÉêëçååÉ=
ãçê~äÉ=

MB= NOLMVLOMMO= o~ÅÜ~í=ÇÉ=ä~=
ëçÅá¨í¨== P=MMM= NOTIMQ €= N=OOUB= VVIVVB= VVIVVB=

dK=oóÅâï~Éêí= mad= MB= NPLMVLOMMO= mêÆí=ÇÉ=
Åçåëçãã~íáçå NG= J J= åKëK= åKëK=

mJv=oóÅâï~Éêí= ^Çãáåáëíê~íÉìê MB= NPLMVLOMMO= mêÆí=ÇÉ=
Åçåëçãã~íáçå

NG= J J= åKëK= åKëK=

`ä~ìëíêÉë=
`çåëÉáä=
fåíÉêåÉí=

^Åíáçåå~áêÉ=
éÉêëçååÉ=
ãçê~äÉ=

MB= VLNOLOMMP= `Éëëáçå=ÇÉ=
^asbkaf= NGG= 1 €  N=MMMB= åKëK= åKëK=

cK=̀ ä~ìëíêÉë= ^Åíáçåå~áêÉ= MB= VLNOLOMMP= `Éëëáçå=ÇÉ=
^asbkaf= NGG= 1 € N=MMMB= åKëK= åKëK=

iK=jçìäáå= aáêÉÅíÉìê=
cáå~åÅáÉê=

MB= VLNOLOMMP= `Éëëáçå=ÇÉ=
^asbkaf=

NGG= 1 €= N=MMMB= åKëK= åKëK=

jK=jçìäáå= ^Åíáçåå~áêÉ= MB= VLNOLOMMP= `Éëëáçå=ÇÉ=
^asbkaf= NGG= 1 €= N=MMMB= åKëK= åKëK=

G~éê≠ë=Çáîáëáçå=Çì=åçãáå~ä=äçêë=ÇÉ=äÛ~ëëÉãÄä¨É=Ö¨å¨ê~äÉ=Çì=VLNOLOMMP=Éí=ê~é~íêáÉãÉåí=ÇÉ=NRO=~Åíáçåë=ëìê=äÉë=NRP=áëëìÉë=ÇÉ=ä~=Çáîáëáçå=
Çì=åçãáå~ä=¶=^asbkaf=p^K=
GG=~éê≠ë=~ìÖãÉåí~íáçå=ÇÉ=Å~éáí~ä=Éí=Çáîáëáçå=ÇÉ=ä~=î~äÉìê=åçãáå~äÉ=éçêí~åí=äÉ=åçãÄêÉ=íçí~ä=ÇÛ~Åíáçåë=Åçãéçë~åí=äÉ=Å~éáí~ä=ëçÅá~ä=¶=
QSMKMMM=
=

PKUKP=k~åíáëëÉãÉåíëI=Ö~ê~åíáÉë=Éí=ëºêÉí¨ë=ÇÉ=íáíêÉë=Éí=ÇÛ~ÅíáÑë=ÇÉ=ä~=ëçÅá¨í¨=
QRV= MUM= ÇÉë= QSM= MMM= ~Åíáçåë= o^me^bi= jf`ebi= çåí= ¨í¨= å~åíáÉë= ~ì= éêçÑáí= ÇÉë= Ä~åèìÉë= ~ó~åí= ~ÅÅçêÇ¨=
äÛÉãéêìåí=å¨ÅÉëë~áêÉ=¶=ä~=ëçÅá¨í¨=^asbkaf=pK^K=éçìê=äÛ~Åèìáëáíáçå=ÇÉë=~Åíáçåë=ÇÉ=ä~=ëçÅá¨í¨K==
=
råÉ= ã~áåJäÉî¨É= é~êíáÉääÉ= Çì= å~åíáëëÉãÉåí= ëìê= OMB= ÇÉë= ~Åíáçåë= ÇÉ= ä~= ëçÅá¨í¨= o^me^bi= jf`ebi= ~= ¨í¨=
~ÅÅçêÇ¨É=é~ê=äÉë=Ä~åèìÉë=~Ñáå=ÇÉ=éÉêãÉííêÉ=äÛçé¨ê~íáçå=çÄàÉí=Çì=éê¨ëÉåí=éêçëéÉÅíìëK=
==
PKUKQK=m~ÅíÉ=ÇÛ~Åíáçåå~áêÉë==
k¨~åíK=
=



=
=

=

OM

`e^mfqob=Q=
=

•=obkpbfdkbjbkqp=`lk`bok^kq=iÛ^`qfsfqb=•=
=
=
a~åë= äÉ= Å~ÇêÉ= ÇÉ= ëÉë= ~Åíáîáí¨ë= Éå= s~ää¨É= Çì= oÜ∑åÉ= Éí= Éå= i~åÖìÉÇçÅI= o^me^bi= jf`ebi= p^=
ÅçããÉêÅá~äáëÉ=ÇÉë=îáåë=ÇÉ=éêçÇìÅíáçå=Éí=ÇÉ=å¨ÖçÅÉI=îáåë=Ää~åÅëI=îáåë=êçìÖÉë=Éí=êçë¨ëK=
o^me^bi=jf`ebi=p^=Éëí=ìå=å¨ÖçÅá~åíJ¨äÉîÉìêë=Éå=îáåëI=ëé¨Åá~äáë¨=ëìê=äÉë=ã~êÅÜ¨ë=ÇÉ=ÖêçëI=íê~ÇáíáçååÉäëI=ãáäáÉì=
ÇÉ= Ö~ããÉK= i~= ëçÅá¨í¨= ë¨äÉÅíáçååÉ= Éí= ~ÅÜ≠íÉ= ÇÉë= îáåë= ~ìéê≠ë= ÇÉ= îáíáÅìäíÉìêë= Éí= Åççé¨ê~íáîÉëI= äÉë= ëíçÅâÉI= äÉë=
ÅçåÇáíáçååÉ=Éí=äÉë=ÅçããÉêÅá~äáëÉK=
=

QKNK=efpqlofnrb=ab=o^me^bi=jf`ebi=
=
cçåÇ¨É=Éå=NUVV=¶=`~áê~ååÉ=ëçìë= äÉ=åçã=ÇÉ=j~áëçå=jáÅÜÉä=cê≠êÉëI= ä~=ëçÅá¨í¨=éêÉåÇ=äÉ=åçã=ÇÉ=o^me^bi=
jf`ebi=pK^K=~éê≠ë=ä~=ëÉÅçåÇÉ=dìÉêêÉ=jçåÇá~äÉK==
=
^= äÛçêáÖáåÉI= ä~=j~áëçå=jáÅÜÉä= cê≠êÉë= ÉñÉê´~áí=ÇÉìñ=~Åíáîáí¨ë=W= äÛ~ÅÜ~í=Éí= ä~= êÉîÉåíÉ=ÇÉ= îáåë=ÇÉ= ä~= î~ää¨É=Çì=
oÜ∑åÉ=Éí=äÉ=íê~åëéçêíK==
=
mÉåÇ~åí=äÛÉåíêÉJÇÉìñ=ÖìÉêêÉ=ÅÉë=ÇÉìñ=~Åíáîáí¨ë=ëçåí=ë¨é~ê¨Éë=Éí=o^me^bi=jf`ebi=ÇÉîáÉåí=ÇçåÅ=å¨ÖçÅá~åí=
Éå=îáå=Éå=åçã=éêçéêÉK==
=
i~=ëçÅá¨í¨=Ç¨îÉäçééÉ=ëçå=~Åíáîáí¨=~î~åí=ÇÉ=ä~=Å¨ÇÉê=¶=jK=cÉêå~åÇ=`ÉääáÉêK=`É=ÇÉêåáÉê=íê~åëÑçêãÉ=ä~=j~áëçå=
Éå=ëçÅá¨í¨=~åçåóãÉ=Éí=ÅçåíáåìÉ=ÇÉ=Ç¨îÉäçééÉê=ëçå=~Åíáîáí¨=ëìêíçìí=ëìê=äÉë=îáåë=ÇÛ~ééÉää~íáçåK==
=
a~åë= äÉë= ~åå¨Éë= TMI= ÅÛÉëí= ~ì= íçìê= Çì= ÖÉåÇêÉ= ÇÉ=jK= `ÉääáÉê= ÇÉ= êÉéêÉåÇêÉ= ÅÉííÉ= ~ÑÑ~áêÉ= Éí= ÇÛ~ÅÅêç≤íêÉ= ëçå=
~Åíáîáí¨=åçí~ããÉåí=Éå=çìîê~åí=ÇÉë=ã~êÅÜ¨ë=Éå=pìáëëÉK==
=
mìáë= ÅÛÉëí= äÛÉñíÉåëáçå=Çì= ê¨ëÉ~ì=ÇÉ= ÑçìêåáëëÉìêë= îÉêë= äÉ= i~åÖìÉÇçÅ=Ç~åë= äÉë= ~åå¨Éë= UM= éçìê= äÉë= îáåë= ÇÉ=
í~ÄäÉ= Éí= Ç~åë= äÉë= ~åå¨Éë= VMLOMMM= äÛ~ÅÅ≠ë= ~ìñ= îáåë= ÇÉ= Å¨é~ÖÉë= ÄáÉå= Åçååìë= Eîáå= ÇÉ= é~óë= ÇÛlÅ= `~ÄÉêåÉí=
p~ìîáÖåçå=é~ê=ÉñÉãéäÉFK==
=
OMMO=ã~êèìÉ=äÛ~êêáî¨É=ÇÉ=dìáää~ìãÉ=ov`ht^boq=¶=ä~=íÆíÉ=ÇÉ=ä~=ëíêìÅíìêÉI=~éê≠ë=äÉ=ê~ÅÜ~í=ÇÉ=ä~=ëçÅá¨í¨=é~ê=
^asbkaf=pK^K==
=
a≠ë=ë~=éêáëÉ=ÇÉ=ÑçåÅíáçåëI=áä=Éåíê~≤åÉ=ä~=ëçÅá¨í¨=îÉêë=ÇÉ=åçìîÉääÉë=~Åíáîáí¨ë=ÅçããÉ=äÉë=éêÉëí~íáçåë=ÇÛ¨äÉî~ÖÉI=
äÉë=éêçàÉíë=ÇÉ=Åêçáëë~åÅÉ=çì=ÉåÅçêÉ=ä~=îçäçåí¨=ÇÉ=ëÛçêáÉåíÉê=îÉêë=ä~=îáåáÑáÅ~íáçåK=
=
mçìê=äD~åå¨É=OMMPI=äÉ=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=ê¨~äáë¨=Éëí=ÇÉ=NO=ãáääáçåë=ÇDÉìêçëI=éçìê=NSM=MMM=ÜÉÅíçäáíêÉë=ëçìë=ìåÉ=
íêÉåí~áåÉ=ÇÉ=ã~êèìÉëK=iÉë=ã~êÅÜ¨ë=ëçåí=éêáåÅáé~äÉãÉåí=ä~=cê~åÅÉ=Éí=ä~=pìáëëÉK=
=
=

QKO=lod^kfdo^jjb=clk`qflkkbi==
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
= =
=
=
=
=
=
=
=

dìáää~ìãÉ=ov`ht^boq
mê̈ ëáÇÉåí=

=

=

^åÇê̈ =c^oglk=
^ëëìê~åÅÉ=èì~äáí̈ =

aáêÉÅíÉìê=ÇÉë=~ÅÜ~íë=

dìáää~ìãÉ=ov`t^boq
aáêÉÅíÉìê=ÅçããÉêÅá~ä

g̈ ê∑ãÉ=bpqlo =̀
mêçÇìÅíáçå=nì~äáí̈ =

oÉëéçåë~ÄäÉ=ÇÉë=ÅÜ~áë

=

i~ìêÉåí=jlrifk=
aáêÉÅíÉìê=

~Çãáåáëíê~íáÑ=

o¨ëÉ~ì=ÑçìêåáëëÉìêë= o¨ëÉ~ìÅçããÉêÅá~ä ^Çãáåáëíê~íáÑ==Éí=
Åçãéí~ÄäÉ=



=
=

=

ON

QKP=lod^kfdo^jjb=grofafnrb== RTITSB=
=
= PPISNB=
=
= UISOB=
=
= MIMNB=
=

VQISMB=
=

= = =
=

= RIQMB=
=========
=

=
=

VVIVVB=
=

= MIMNB=
=
=
=
=
=
QKQK=ibp=`efccobp=`ibp=ab=o^me^bi=jf`ebi==

=
QKQKNK=`ÜáÑÑêÉë=Åä¨ë=ÜáëíçêáèìÉë=
=

=
PMLMVLOMMN=

ëçÅá~ìñ=NO=ãçáë=
PMLMVLOMMO=

ëçÅá~ìñ=NO=ãçáë=
PMLMVLOMMP=

ëçÅá~ìñ=NO=ãçáë=

Éå=ãáääáÉêë=ÇÛÉìêçë= ãçåí~åí= B= ãçåí~åí= B= ãçåí~åí= B=

`ÜáÑÑêÉ=ÇD~ÑÑ~áêÉë= NM=VMN= NMMB= NO=ORU= NMMB= NN=VRV= NMMB=
= = = = = = =

o¨ëìäí~í=ÇDÉñéäçáí~íáçå= OO= MIOMB= SN= MIRMB= SU= MIRTB=
= = = = = = =

o¨ëìäí~í=Åçìê~åí= PP= MIPMB= TP= MISMB= TP= MISNB=
= = = = = = =

o¨ëìäí~í=ÉñÅÉéíáçååÉä= NQ= MINPB= T= MIMSB= O= MIMOB=
= = = = = = =

o¨ëìäí~í=åÉí= OU= MIOSB= RN= MIQOB= QR= MIPUB=
= = = = = = =

=
QKQKOK=`ÜáÑÑêÉë=Åä¨ë=éê¨îáëáçååÉäë=
=

bå=ãáääáÉêë= PMLMVLOMMQ=EÉF= PMLMVLOMMR=EéF= PMLMVLOMMS=EéF=

ÇÛÉìêçë== ãçåí~åí= B= ãçåí~åí= B= ãçåí~åí= B=

`ÜáÑÑêÉ=ÇD~ÑÑ~áêÉë== OM=RON= NMMB= PO=VPM= NMMB= PU=OQQ= NMMB=
== = = = = = =
o¨ëìäí~í=ÇDÉñéäçáí~íáçå= OUN= NIPTB= SUS= OIMUB= VRS= OIRMB=
== = = = = = =
o¨ëìäí~í=Åçìê~åí=~î~åí=áãé∑í= ORR= NIOQB= RSU= NITOB= UNO= OINOB=
== = = = = = =
o¨ëìäí~í=ÉñÅÉéíáçååÉä= M= MB= M= MB= M= MB=
= = = = = = =
o¨ëìäí~í=åÉí== NSU= MIUOB= PST= NINNB= ROQ= NIPTB=

= = = = = = =
EÉF=W=bëíáã¨ë=
EéF=W=mê¨îáëáçååÉäë=
=
=

o^me^¦i=jf̀ ebi=
=

pçÅá̈ í̈ =̂ åçåóãÉ=~ì=Å~éáí~ä=ÇÉ==
OPM=MMM=Éìêçë=

^asbkaf==pK̂ K=
=

pçÅá̈ í̈ =̂ åçåóãÉ=~ì=Å~éáí~ä=ÇÉ==
OQT=MRM=Éìêçë=

dolrmb=̂ asbkaf=
=

pçÅá̈ í̈ =̂ åçåóãÉ=~ì=Å~éáí~ä=ÇÉ==
N=NSM=MMM=Éìêçë=

afsbop=W=
^ëëçÅá~íáçå=ÇÉë=̂ åÅáÉåë=Çáéä∑ã¨ë=

bp =̀dêÉåçÄäÉ=
dK=ov`ht^boqI=cK=̀ i^rpqobpI=iK=
jlrifkI=̀ ä~ìëíêÉë=̀ çåëÉáä=fåíÉêåÉí

afsbop=W=
=

dK=ov`ht^boqI=mJvK=ov`ht^boq=I=
cK=̀ i^rpqobpI=iK=jlrifkI=
ä̀~ìëíêÉë=̀ çåëÉáä=fåíÉêåÉíI=jK=

jlrifk=

dìáää~ìãÉ=ov`t^boq

ä̀~ìëíêÉë=̀ çåëÉáä=fåíÉêåÉí

j~êÅ=̀ e^mlrqfbo

aáîÉêë=



=
=

=

OO

QKRK=^`qfsfqbp=ab=o^me^bi=jf`ebi=
=
a~åë= äÉ= Å~ÇêÉ= ÇÉ= ëÉë= ~Åíáîáí¨ë= Éå= s~ää¨É= Çì= oÜ∑åÉ= Éí= Éå= i~åÖìÉÇçÅI= o^me^bi= jf`ebi= p^=
ÅçããÉêÅá~äáëÉ=ÇÉë=îáåë=ÇÉ=éêçÇìÅíáçå=Éí=ÇÉ=å¨ÖçÅÉI=îáåë=Ää~åÅëI=îáåë=êçìÖÉë=Éí=îáåë=êçë¨ëK=
o^me^bi=jf`ebi=p^=Éëí=ìå=å¨ÖçÅá~åíJ¨äÉîÉìêë=Éå=îáåëI=ëé¨Åá~äáë¨=ëìê=äÉë=ã~êÅÜ¨ë=ÇÉ=ÖêçëI=íê~ÇáíáçååÉäëI=
ãáäáÉì= ÇÉ= Ö~ããÉK= i~= ëçÅá¨í¨= ë¨äÉÅíáçååÉ= Éí= ~ÅÜ≠íÉ= ÇÉë= îáåë= ~ìéê≠ë= ÇÉ= îáíáÅìäíÉìêë= Éí= Åççé¨ê~íáîÉëI= äÉë=
ëíçÅâÉI=äÉë=ÅçåÇáíáçååÉ=Éí=äÉë=ÅçããÉêÅá~äáëÉK=
=
i~= ëçÅá¨í¨= ê¨~äáëÉ= ä~= ã~àçêáí¨= ÇÉ= ëÉë= îÉåíÉë= Éå= cê~åÅÉI= Éí= ìåÉ= é~êíáÉ= êÉéê¨ëÉåí~åí= Éåîáêçå= PMB= ¶=
äÛÉñéçêí~íáçåI=ÉëëÉåíáÉääÉãÉåí=Éå=ÅáêÅìáíë=ÇÉ=ÇáëíêáÄìíáçå=ÖêçëëáëíÉK=
aÉ= Ö¨å¨ê~íáçåë= Éå= Ö¨å¨ê~íáçåë= ä~=j~áëçå= ÇÉ= å¨ÖçÅÉ= o^me^bi=jf`ebi= ÅçåëÉáääÉ= ëÉë= ÅäáÉåíë= äçêë= ÇÉ=
äD¨ä~Äçê~íáçå= ÇÉë= Åìî¨Éë= Éí= äÉ= ÅÜçáñ= ÇÉë= ~ëëÉãÄä~ÖÉëI= éçìê= ÅçêêÉëéçåÇêÉ= ~ìñ= ~ííÉåíÉë= ÇÉë=
Åçåëçãã~íÉìêë=Éí=Ñçìêåáê=ìåÉ=èì~äáí¨=áêê¨éêçÅÜ~ÄäÉK=p~=Ö~ããÉ=êÉÖêçìéÉ=äÉë=îáåë=ÇÉ=ä~=s~ää¨É=Çì=oÜ∑åÉ=Éí=
Çì=pìÇ=ÇÉ= ä~= cê~åÅÉI= Éå= îáåë= ÇÉ= í~ÄäÉI= îáåë= ÇÉ=é~óë= Éí= îáåë= ÇD~ééÉää~íáçåI= èìÛÉääÉ= Ñçìêåáí= Éå=Öê~åÇë=
îçäìãÉë=¶=ëÉë=ÅäáÉåíë=ÉãÄçìíÉáääÉìêëI=ÖêçëëáëíÉëI=Å~îáëíÉë=Éí=áãéçêí~íÉìêëK=
=
QKRKNK=äÉ=ã¨íáÉê=ÇÉ=o^me^bi=jf`ebi=W=å¨ÖçÅá~åí=Éå=îáåë=
j¨Åçååì=Çì=éäìë=Öê~åÇ=åçãÄêÉI=äÉ=ã¨íáÉê=ÇÉ=å¨ÖçÅá~åí=Éå=îáå=Éëí=éçìêí~åí=äÛìå=ÇÉë=éäìë=áãéçêí~åíëK=fä=Éëí=
äÉ=ã~áääçå=ÉëëÉåíáÉä=ÉåíêÉ=äÉë=éêçÇìÅíÉìêë=Éí=äÉë=Åçåëçãã~íÉìêëK=fä=Ñ~ìí=ãÉëìêÉê=äÛ~ééçêí=ÉëëÉåíáÉä=ÇÉ=ÅÉííÉ=
éêçÑÉëëáçå=èìáI=åçå=ëÉìäÉãÉåí=ëÛçÅÅìéÉ=ÇÉ=ÅçããÉêÅá~äáëÉê=äÉë=îáåë=ã~áë=ÄáÉå=ëçìîÉåí=éêçÇìáí=Éí=¨ä≠îÉ=ÉääÉJ
ãÆãÉK=
=
iÉ=ã¨íáÉê=~=Åçååì=ìåÉ=¨îçäìíáçå=Éí=ìåÉ=ÇáîÉêëáÑáÅ~íáçå=íê≠ë=ÑçêíÉë=ÅÉë=ÇÉêåá≠êÉë=~åå¨ÉëK=^áåëá=íêçìîÉJíJçå=
ÇÉ= éäìë= Éå= éäìë= ÇÉ=å¨ÖçÅá~åíëJ¨äÉîÉìêëK= iÉë= îáåë= ëçåí= ~ÅÜÉí¨ë= ~ìñ= îáÖåÉêçåë= Éå= éá≠ÅÉë= ÅçããÉ= é~ê= äÉ=
é~ëë¨=~éê≠ë=äÉìê=îáåáÑáÅ~íáçåK=mìáë=áäë=ëçåí=~ëëÉãÄä¨ë=Éí=ÅçåëÉêî¨ë=Ç~åë=äÉë=ÅÜ~áë=Çì=å¨ÖçÅá~åí=àìëèìÛ¶=ä~=Ñáå=
ÇÉ=äÉìê=¨äÉî~ÖÉ=Éí=ÉåÑáå=ÅçããÉêÅá~äáë¨ë=~éê≠ë=èìÉäèìÉë=ãçáë=ÇÉ=ÄçìíÉáääÉK=`É=å¨ÖçÅÉ=¨äÉîÉìê=Éëí=Éå=çìíêÉ=
íê≠ë=ëçìîÉåí=éêçéêá¨í~áêÉ=ÇÉ=îáÖåÉëK==
=
^ìíêÉ= îçáÉ=åçìîÉääÉ= ëìáîáÉ=é~ê= ÅÉêí~áåÉë=ã~áëçåëI= ÅÉääÉ= ÇÉ=å¨ÖçÅá~åíJÇáëíêáÄìíÉìêK=a~åë= ÅÉ= Å~ëI= äÉë= îáåë=
ëçåí=îáåáÑá¨ëI=~ëëÉãÄä¨ëI=¨äÉî¨ë=Éí=ãáë=Éå=ÄçìíÉáääÉ=¶=ä~=éêçéêá¨í¨K=iÉ=å¨ÖçÅá~åí=éÉêãÉí=~äçêë=ëáãéäÉãÉåí=
~ì= éêçéêá¨í~áêÉ= Çì= Ççã~áåÉ= ÇÉ= îÉåÇêÉ= ê~éáÇÉãÉåí= ìåÉ= ÄçååÉ= é~êíáÉ= ÇÉ= ë~= ê¨ÅçäíÉK= `ÉííÉ= éê~íáèìÉI=
ëíêáÅíÉãÉåí= ÅçããÉêÅá~äÉI= ëÛÉñÉêÅÉ= éäìí∑í= ëìê= äÉë= ~ééÉää~íáçåë= ê¨éìí¨ÉëI= íê≠ë= ÇÉã~åÇ¨Éë= Éå= cê~åÅÉ= çì= ¶=
äÛÉñéçêíK=bääÉ=êÉéçëÉ=ëìê= ä~=Å~é~Åáí¨=Çì=å¨ÖçÅá~åí=¶=íêçìîÉê=Éí=Ç¨îÉäçééÉê=ÇÉë=ã~êÅÜ¨ëI=é~êÑçáë=çêáÖáå~ìñI=
ÇÉë=åáÅÜÉë=éÉêãÉíí~åí=ÇÉ=î~äçêáëÉê=~ì=ãáÉìñ=äÉë=îáåë=ÇÉ=ëÉë=ÑçìêåáëëÉìêëK=
=
iÉ=å¨ÖçÅá~åí=åÛÉëí=é~ë=ìå=ëáãéäÉ=“ã~êÅÜ~åÇ=ÇÉ=îáåÒ=ÅÜÉêÅÜ~åí=Éå=éÉêã~åÉåÅÉ=¶=~ÅÜÉíÉê=~ì=éäìë=Ä~ë=Éí=¶=
îÉåÇêÉ=~ì=éäìë=Ü~ìíK=`çããÉ=éçìê=íçìíÉ=~Åíáîáí¨=ÅçããÉêÅá~äÉI=áä=¨îçäìÉ=ëìê=ìå=ëìééçêí=¨ÅçåçãáèìÉ=èìá=äìá=
éÉêãÉí=ÇÉ=Ñ~áêÉ=ÑçåÅíáçååÉê=ëçå=ÉåíêÉéêáëÉK=
=
i~= éçäáíáèìÉ=ÇÉ=o^me^bi=jf`ebi=p^=~= íçìàçìêë= ¨í¨= ÇÉ= ÅçããÉêÅá~äáëÉê= ÉñÅäìëáîÉãÉåí= ÇÉë= îáåë= Ñê~å´~áëK= pçå=
áãéä~åí~íáçå= Ö¨çÖê~éÜáèìÉ= Éí= ë~= Åçåå~áëë~åÅÉ= Çì= íÉêêçáê= ~ã≠åÉåí= å~íìêÉääÉãÉåí= ä~= ëçÅá¨í¨= ¶= ÅçããÉêÅá~äáëÉê=
éêáåÅáé~äÉãÉåí=ÇÉë=îáåë=ÇÉ=ä~=s~ää¨É=Çì=oÜ∑åÉI=ã~áë=~ìëëáI=éçìê=Åçãéä¨íÉê=ë~=Ö~ããÉ=ÇÉë=îáåë=ÇÉ=i~åÖìÉÇçÅ=Éí=ÇÉ=
`∑íÉë=ÇÉ=mêçîÉåÅÉK=
=
QKRKOK=^Åíáîáí¨=ÇÉë=îáåë=ÇÉ=s~ää¨É=Çì=oÜ∑åÉ=
^=ìåÉ=èì~ê~åí~áåÉ=ÇÉ=âáäçã≠íêÉë=~ì=ëìÇ=ÇÉ=ióçå=Ç¨ÄìíÉ= äÉ=îáÖåçÄäÉ=
êÜçÇ~åáÉå= ëD¨íáê~åí= àìëèìDÉå=^îáÖåçå= ëìê= Éåîáêçå= OMM= âáäçã≠íêÉëK= `É=
îáÖåçÄäÉ=Éëí=Çáîáë¨=Éå= íêçáë=~áêÉë=ÇÛ~ééÉää~íáçå= W= äÉë=`∑íÉë=Çì=oÜ∑åÉ=
ëÉéíÉåíêáçå~äÉëI=äÉë=`∑íÉë=Çì=oÜ∑åÉ=ã¨êáÇáçå~äÉë=Éí=äÉë=~ééÉää~íáçåë=
êÜçÇ~åáÉååÉë=?ë~íÉääáíÉë?K=
=
iÉë=`∑íÉë=Çì=oÜ∑åÉ=ëÉéíÉåíêáçå~äÉë=
pìê= äÉë= ÅçíÉ~ìñ= ëçìîÉåí= íê≠ë= éÉåíìë= Ççãáå~åí= äÉ= oÜ∑åÉI= äÉ= Å¨é~ÖÉ=
ëóê~Ü=~= íêçìî¨=ìå=ÇÉ=ëÉë=ãÉáääÉìêë= íÉêêçáêë=Éí=ÇçååÉ=ÇÉë=îáåë= êçìÖÉë=
éìáëë~åíë=Éí= íóé¨ëI= ÅçããÉ= äDeÉêãáí~ÖÉI= ä~=`∑íÉ=o∑íáÉI= äÉ=`çêå~ëI=çì=
éäìë=~áã~ÄäÉë=Ç~åë=äÉìê=éêáãÉ=àÉìåÉëëÉI=ÅçããÉ=äÉ=`êçòÉëJeÉêãáí~ÖÉ=
Éí=äÉ=p~áåíJgçëÉéÜK=bå=Ää~åÅI=ä~=êçìëë~ååÉ=Éí=ä~=ã~êë~ååÉ=ëD~ëëçÅáÉåí=
éçìê=Åê¨Éê=ÇÉë=îáåë=éìáëë~åíëI=¶=äDÉñÅÉéíáçå=ÇÉ=äD~ééÉää~íáçå=`çåÇêáÉìI=
îáå=ê~êÉ=ê¨î¨ä~åí=ÇÉë=åçíÉë=ÇÉ=éÆÅÜÉ=Éí=ÇD~ÄêáÅçí=¨ä~Äçê¨=~îÉÅ=äÉ=ëÉìä=
Å¨é~ÖÉ=îáçÖåáÉêK=
=
=
=
=
=
 
=



=
=

=

OP

=
=
iÉë=`∑íÉë=Çì=oÜ∑åÉ=ã¨êáÇáçå~äÉë=
mäìë= ~ì= ëìÇI= ä~= î~ää¨É= ëD¨ä~êÖáí= ÅçåëáÇ¨ê~ÄäÉãÉåí= Éí= áãéçëÉ= ìåÉ=
ÇáîÉêëáí¨= ÇÉ= íÉêêçáêë= Éí= ÇÉ= Å¨é~ÖÉëK= fÅáI= äÉë= îáåë= êçìÖÉë= ëçåí= áëëìë= ÇÉ=
éäìëáÉìêë= Å¨é~ÖÉë= EàìëèìD¶= U= éçìê= äÉ= `ÜßíÉ~ìåÉìÑJÇìJm~éÉFI= äÉ=
éêáåÅáé~ä= êÉëí~åí= å¨~åãçáåë= äÉ= ÖêÉå~ÅÜÉ= ~ëëçÅá¨= ~ì= ëóê~ÜI= ~ì=
ãçìêî≠ÇêÉ= çì= ~ì= Åáåë~ìäíK= bå= Ää~åÅI= Åä~áêÉííÉI= ÖêÉå~ÅÜÉ= Ää~åÅI=
ÄçìêÄçìäÉåÅI=ÉåíêÉ=~ìíêÉëI=ëD~ëëçÅáÉåí=Ç~åë=äÉë=~ëëÉãÄä~ÖÉëK=
=
=
=
=
=
=
=
=
=
=
=
=
=

^ééÉää~íáçåë=êÜçÇ~åáÉååÉë=?ë~íÉääáíÉë?=
a~åë= ÅÉííÉ= s~ää¨É= Çì= oÜ∑åÉI= ÇD~ìíêÉë=
~ééÉää~íáçåë=Ñçåí=¨Ö~äÉãÉåí=é~êíáÉ=ÇÉ=ä~=Ñ~ãáääÉ=W=
`∑íÉë= Çì= iìÄ¨êçåI= `çíÉ~ìñ= ÇD^áñJÉåJmêçîÉåÅÉI=
`∑íÉë=Çì=sÉåíçìñI=`çíÉ~ìñ=Çì=qêáÅ~ëíáåK=
i~=Üá¨ê~êÅÜáÉ=ÇÉë=îáåë=ÇÉë=`∑íÉë=Çì=oÜ∑åÉ=éÉìí=
ëD¨í~Ääáê=ÅçããÉ=ëìáíW==
NF= iÉë= ^l`= `∑íÉë= Çì= oÜ∑åÉ= E~ééÉää~íáçå= ÇÉ=
Ä~ëÉF=
OF=iÉë=^l`=`∑íÉë=Çì=oÜ∑åÉ=sáää~ÖÉë=E~ééÉää~íáçå=
Ö¨å¨ê~äÉ= Éí= ~ééÉää~íáçå= Åçããìå~äÉFK= `Éêí~áåë=
îáää~ÖÉë=éÉìîÉåí=éçêíÉê=äÉìê=åçã=ëìê=äD¨íáèìÉííÉ=W=
sáåëçÄêÉëI=p¨ÖìêÉíI=oçÅÜÉÖìÇÉI=ÉíÅK==
PF=iÉë=~ééÉää~íáçåë=ÅçåëáÇ¨ê¨Éë=ÅçããÉ=?`êìë?=W=s~ÅèìÉóê~ëI=dáÖçåÇ~ëI=`ÜßíÉ~ìåÉìÑJÇìJm~éÉI=ÉíÅK=
QF=`∑íÉ=ÇÉ=mêçîÉåÅÉI=`çëíá≠êÉë=ÇÉ=k≤ãÉëI=q~îÉä=Éí=iá¨ê~Å=
=

= `∑íÉëJÇìJoÜ∑åÉ=
ëÉéíÉåíêáçå~äÉë=

`∑íÉëJÇìJoÜ∑åÉ=
ã¨êáÇáçå~äÉë=

^ééÉää~íáçåë=êÜçÇ~åáÉååÉë=
ë~íÉääáíÉë=

proc^`b=Ee^F= OR=TUM==== PQ=PUN==== OM=QPN====
ob`liqb=OMMO=Eeb`qlifqobF= N=NVN=VSM==== N=QSQ=UVP==== VMT=RSU=

=
QKRKPK=^Åíáîáí¨=ä~åÖìÉÇçÅáÉååÉ=
=

a~åë= äÉë= Ç¨é~êíÉãÉåíë= Çì= d~êÇI= ÇÉ=
äDe¨ê~ìäí= Éí= ÇÉ= äD^ìÇÉI= ä~= éäìë= Öê~åÇÉ=
ê¨Öáçå=îáíáÅçäÉ=ÇÉ=cê~åÅÉ=çÑÑêÉ=ìå=é~óë~ÖÉ=
çª= ä~= îáÖåÉ= Éëí= çãåáéê¨ëÉåíÉK= a~åë= ìå=
é~ëë¨= éÉì= äçáåí~áåI= äÉë= îáåë= ÇÉ= ä~= î~ëíÉ=
éä~áåÉ=ÇÉ=äDe¨ê~ìäí=Ñçìêåáëë~áÉåí=ìå=?Öêçë=
êçìÖÉ?= ÉãÄçìíÉáää¨= Ç~åë= ëçå= Å¨ä≠ÄêÉ=
Ñä~Åçå=¨íçáä¨K=
=
j~áë=ÇÉéìáë=ìåÉ=îáåÖí~áåÉ=ÇD~åå¨ÉëI=ÅÉííÉ=
ê¨Öáçå=~=å¨ÖçÅá¨=ìå=Ñ~ãÉìñ=îáê~ÖÉ=W=ÅÉäìá=
Çì= é~êá= ÇÉ= ä~= èì~äáí¨K= cáåáë= äÉë= Öêçë=
êÉåÇÉãÉåíë= Ççåå~åí= ÇÉë= êçìÖÉë= ë~åë=
~ìÅìå= áåí¨êÆí>=j~áåíÉå~åíI= äÉë= îáÖåÉêçåë=
Éí= îáíáÅìäíÉìêë= ä~åÖìÉÇçÅáÉåë= çÑÑêÉåí=
ÅÉêí~áåë= îáåë= é~êãá= äÉë= éäìë= áåí¨êÉëë~åíë=
ÇÉ= äDeÉñ~ÖçåÉI= ãÉíí~åí= Éå= î~äÉìê= ìå=

íÉêêçáê=ÅçåàìÖì¨=¶=ìå=Åäáã~í=ÉñÅÉéíáçååÉä=Ñ~áë~åí=ÑáÖìêÉ=ÇÉ=?`~äáÑçêåáÉ=Ñê~å´~áëÉ?K=bå=~ééÉää~íáçåë=ÇDçêáÖáåÉ=
Åçåíê∑ä¨É=E`çíÉ~ìñ=Çì=i~åÖìÉÇçÅ=p~áåíJ`Üáåá~åI=`çêÄá≠êÉëI=c~ìÖ≠êÉëI=jáåÉêîçáëI=`~Ä~êÇ≠ëF=ã~áë=~ìëëá=Éå=
îáåë= ÇÉ= é~óë= áëëìë= ÇÉë= Å¨é~ÖÉë= ìåáîÉêëÉäë= Eë~ìîáÖåçåI= ÅÜ~êÇçåå~óI= Å~ÄÉêåÉíJë~ìîáÖåçåI=ãÉêäçíF= çì= ÇÉë=
Å¨é~ÖÉë=ã¨ÇáíÉêê~å¨Éåë= EÖêÉå~ÅÜÉI= ëóê~ÜI=ã~êë~ååÉFI= äÉë= îáåë= Çì=jáÇá= åÉ= ëçåí= éäìë= ÇÉë= îáåë= çêÇáå~áêÉë=



=
=

=

OQ

ã~áë=ëçåí=~ÅíìÉääÉãÉåí=ÇÉ=éäìë=Éå=éäìë=êÉÅÜÉêÅÜ¨ë=é~ê=ÇÉë=~ã~íÉìêë=J=ëçìîÉåí=áåÅçåÇáíáçååÉäë=J=ÇÉ=îáåë=ÇÉ=
Å~ê~Åí≠êÉ=êçãé~åí=~îÉÅ=ìåÉ=ÅÉêí~áåÉ=ãçåçíçåáÉ=ÇÉë=~ééÉää~íáçåë=Åä~ëëáèìÉëK=
=
cçêí=ÇÉ=ëçå=Éñé¨êáÉåÅÉ=Éí=ÇÉ=ëçå=ÉñéÉêíáëÉ=~ÅèìáëÉ=Ç~åë=äÛ~Åíáîáí¨=ÇÉë=îáåë=ÇÉ=s~ää¨É=Çì=oÜ∑åÉI=ä~=ëçÅá¨í¨=~=
ÅÜçáëá=ÇÛ~ééäáèìÉê=~ì=i~åÖìÉÇçÅ=ëÉë=ã¨íÜçÇÉë=Éí=ë~=ëíê~í¨ÖáÉ=ÇÉ=Ç¨îÉäçééÉãÉåíK==
`çããÉ=Éå=s~ää¨É=Çì=oÜ∑åÉI= äÛáåíÉåíáçå=Éå=i~åÖìÉÇçÅ=Éëí=ÇÉ=Ç¨îÉäçééÉê=ìåÉ=çÑÑêÉ= ä~êÖÉ=ÇÉ=Ççã~áåÉë=Éí=
ÅÜßíÉ~ìñI=äÉ=îáå=ëÉê~=¨ä~Äçê¨=é~ê=äÉë=ëçáåë=ÇÉ=ä~=j~áëçåK=
J=Åçãéä¨ãÉåí~êáí¨=ÇÉ=äÛçÑÑêÉ=éêçÇìáí=~îÉÅ=äÛ~Åíáîáí¨=îáåë=ÇÉ=s~ää¨É=Çì=oÜ∑åÉI=EÇ¨îÉäçééÉãÉåí=Çì=îáå=êçìÖÉ=
éäìë=ê~éáÇÉ=èìÉ=äÉ=Ää~åÅFI=
J=¨ÅçåçãáÉë=ÇÛ¨ÅÜÉääÉI=Å~ê=~Åíáîáí¨=ê¨~äáë¨É=~îÉÅ=äÉë=ãÆãÉë=Åçãé¨íÉåÅÉëK=
^îÉÅ=ëÉë=~Åíáîáí¨ë=îáåë=ÇÉ=s~ää¨É=Çì=oÜ∑åÉ=Éí=ä~åÖìÉÇçÅáÉååÉëI=o^me^bi=jf`ebi=~ëëìêÉ=ìåÉ=éê¨ëÉåÅÉ=ëìê=
äÉë=ëÉÖãÉåíë=ÇÉ=ã~êÅÜ¨=äÉë=éäìë=Çóå~ãáèìÉëÁ=
=

= i~åÖìÉÇçÅJoçìëëáääçå

proc^`b=Ee^F= OR=MMM====
ob`liqb=OMMO=Eeb`qlifqobF= N=MMV=ORU====

=
QKRKQK=iÉë=ëÉêîáÅÉë=o^me^bi=jf`ebi=
i~= j~áëçå= o^me^bi= jf`ebi= ê¨~äáëÉ= éçìê= ëÉë= ÅäáÉåíë= äÉë= ~ëëÉãÄä~ÖÉë= Éí= äÉë= Ñáäíê~íáçåë= ëìáî~åí= äÉìêë=
Åêáí≠êÉë=ÇÉ= Å¨é~ÖÉëI=éêáñ=Éí=èì~äáí¨=Ç~åë= ëÉë= ÅÜ~áë= ¶=lê~åÖÉI=Éå= äÉë= ÅçåëÉáää~åí= äçêë=ÇÉ= äD¨ä~Äçê~íáçå=ÇÉë=
Åìî¨ÉëK==
=
iD~ëëÉãÄä~ÖÉ=ÅçåëáëíÉ=¶=ã¨ä~åÖÉê=éäìëáÉìêë=îáåë=ÇÉ=ãÆãÉ=çêáÖáåÉ=éçìê=çÄíÉåáê=ìå=äçí=ìåáèìÉK=`ÉííÉ=¨í~éÉ=
Éëí=ìå=ãçãÉåí=Ç¨äáÅ~í=èìá=Ç¨íÉêãáåÉ= äÉ= ëíóäÉ=Çì= Ñìíìê= îáåK=iÉ=éêçéêá¨í~áêÉ= Éí= äÉ=ã~≤íêÉ=ÇÉ= ÅÜ~áI= ëçìîÉåí=
~ëëáëí¨ë=ÇDìå=ÌåçäçÖìÉI=ëÉ=ê¨ìåáëëÉåí=éçìê=ÅÜçáëáê=äÉë=äçíëI=äÉë=ÅìîÉë=ÇÉ=íÉä=çì=íÉä=Å¨é~ÖÉ=èìá=ÑÉêçåí=äÉ=îáåK==
`ÛÉëí=Éå=ã~êá~åí=ÇÉë=îáåë=~ìñ=èì~äáí¨ë=~êçã~íáèìÉë=ÇáÑÑ¨êÉåíÉë=èìÉ=ä~=j~áëçå=o^me^bi=jf`ebi=éêçÅ≠ÇÉ=¶=
äÛ~ëëÉãÄä~ÖÉI=èìá=Éëí=äÛ~êí=ÇÉ=Åê¨Éê=ìå=îáå=ëìé¨êáÉìê=¶=ä~=ëçããÉ=ÇÉë=éêÉãáÉêëK=
`É=èìá=ëçìëJíÉåÇ=ÅÉííÉ=Ç¨ã~êÅÜÉ=ÉëíI=ÇÉéìáë=íçìàçìêëI=ä~=êÉÅÜÉêÅÜÉ=ÇÛìåÉ=Ü~êãçåáÉ=é~êíáÅìäá≠êÉ=ÉåíêÉ=äÉë=
åçíÉëI=~Ñáå=èìÉ=åìääÉ=åÉ=ÇçãáåÉ=Éí=èìÉ=äÛçå=êÉëëÉåíÉ=ìåÉ=áãéêÉëëáçå=ÇÛ¨èìáäáÄêÉK=rå=¨èìáäáÄêÉ=èìÉ=ä~=å~íìêÉ=
åÉ=éÉìí=çÑÑêáê=ÇÛÉääÉJãÆãÉ=Éí=èìá=åÛÉñáëíÉê~áí=é~ë=ë~åë=äÛáåíÉêîÉåíáçå=ÇÉ=äÛÜçããÉK=
lå=éÉìí=~ëëÉãÄäÉê=é~êÑçáë=éäìëáÉìêë=Çáò~áåÉë=ÇÉ=îáåëK=iÉë=ÅçãÄáå~áëçåë=ëçåí=ãìäíáéäÉëK=a≠ë=äçêëI= áä=åÛó=~=
é~ë=ìå=ã~áë=ÇÉë=~ëëÉãÄä~ÖÉë=Éí=ÅÜ~èìÉ=~ëëÉãÄä~ÖÉ=Éëí=ìåáèìÉK=iÛçÄàÉÅíáÑ=ÇÉ=o^me^bi=jf`ebi=Éëí=ÇÉ=
ê¨~äáëÉê= ìå= îáå= èìá= êÉÑä≠íÉ= ë~= îáëáçå= Eçì= ÅÉääÉ= ÇÉ= ëÉë= ÅäáÉåíëF= Éí= èìÛÉääÉ= ã~êèìÉ= ÇÉ= ëçå= ëíóäÉ= Ççåí= ÉääÉ=
ÅÜÉêÅÜÉê~=¶=éÉêé¨íìÉê=äÉë=Å~ê~Åí¨êáëíáèìÉë=Éí=äÉë=èì~äáí¨ë=Öìëí~íáîÉë=ÇÛ~åå¨É=Éå=~åå¨ÉI=~Ñáå=èìÉ=äÛçå=éìáëëÉ=
é~êäÉê=ÇÉ=“ëíóäÉJã~áëçåÒK=
a~åë= äÉ=Å~ÇêÉ=ÇÉ=ëçå=ëíóäÉI=o^me^bi=jf`ebi=éÉìí=Ç¨îÉäçééÉê=ìåÉ=Ö~ããÉ=ÇÉ=îáåë=ÇáÑÑ¨êÉåíëI=Éå=Åê¨~åí=
éçìê=ÅÜ~Åìå=ÇÉ=ëÉë=ÅäáÉåíë=ìå=~ëëÉãÄä~ÖÉ=éêçéêÉI=¶=é~êíáê=ÇÛìå=ãçÇ≠äÉ=áåáíá~äK==
=
i~=Ñáäíê~íáçå=Éëí=äÉ=éêçÅ¨Ç¨=ÇÉ=Åä~êáÑáÅ~íáçå=ã¨Å~åáèìÉ=Çì=îáåI=èìá=ÅçåëáëíÉ=¶=ÇáêáÖÉê=äÉ=äáèìáÇÉ=¶=íê~îÉêë=ìåÉ=
é~êçá= éçêÉìëÉ= EÑáäíêÉ= í~åÖÉåíáÉäI= äÉåíáÅìä~áêÉI= ¶= ÅÉääìäçëÉI= íÉêêÉ= ÇÉ= Çá~íçã¨ÉF= èìá= êÉíáÉåÇê~= ëÉë= áãéìêÉí¨ë=
ëçäáÇÉëK=i~=Ñáäíê~íáçå=êÉíáÉåí=¨Ö~äÉãÉåí=äÉë=ÑÉêãÉåíë=áåÇ¨ëáê~ÄäÉëI=~ëë~áåáí=äÉ=îáåI=íìÉ=äÉë=ÖÉêãÉë=ãáÅêçÄáÉåëK=
=
iÉë= êÉîÉåìë= ÇÉ= ä~= ëçÅá¨í¨= éêçîáÉååÉåí= ìåáèìÉãÉåí= Çì= å¨ÖçÅÉK= iÛ~ëëÉãÄä~ÖÉ= çì= ä~= Ñáäíê~íáçå= ¨í~åí= ÇÉë=
¨í~éÉë= èìá= åÉ= ëçåí= é~ë= çÄäáÖ~íçáêÉë= ã~áë= èìá= ëÉêçåí= ÉÑÑÉÅíì¨Éë= ëÉäçå= ä~= ÇÉã~åÇÉ= Çì= ÅäáÉåíK= `Éë=
Â=ëÉêîáÅÉë=Ê=Åçãéä¨ãÉåí~áêÉë=åÉ=ëçåí=é~ë=Ñ~Åíìê¨ë=Éå=í~åí=èìÉ=íÉäI=ã~áë=äÉ=éêáñ=Çì=îçäìãÉ=ÇÉ=îáåë=îÉåÇìë=
Ñ~áí=äÛçÄàÉí=ÇÛìåÉ=íê~åë~Åíáçå=éçìê=éêÉåÇêÉ=Éå=ÅçãéíÉ=ÅÉë=çé¨ê~íáçåëK=
=
råÉ=Ö~ããÉ=Åçãéä≠íÉ=ÇÉ=îáåë=Çì=ëìÇ=
i~=j~áëçå=o^me^bi=jf`ebi=Ñçìêåáí=ÇÉë=îáåë=èì~äáí~íáÑë=Éå=Öê~åÇ=îçäìãÉ=~ìñ=éäìë=éêÉëíáÖáÉìëÉë=ëçÅá¨í¨ë=
ÇÉ=å¨ÖçÅÉ=Ñê~å´~áëÉë=Éí=¶=ÇÉ=Öê~åÇë=ÅçãéíÉë=¶=äDÉñéçêíK=p~=Ö~ããÉ=Éëí=Åçãéçë¨É=ÇÉ=îáåë=ÇD~ééÉää~íáçåë=~ìñ=
~ëëÉãÄä~ÖÉë= Éå= é~ëë~åí= é~ê= äÉë= îáåë= ÇÉ= í~ÄäÉ= çì= îáåë= ÇÉ= Å¨é~ÖÉëI= éÉêëçåå~äáë~ÄäÉë= Éå= ÑçåÅíáçå= ÇÉ= ä~=
ÇÉã~åÇÉ=ÇÉ=ë~=ÅäáÉåí≠äÉK=
=
i~=j~áëçå=o^me^bi=jf`ebi=Ñçìêåáí=ëÉë=îáåë=Éå=Åìî¨Éë=EÜÉÅíçäáíêÉëF=çì=ÉãÄçìíÉáää¨ëK=

s~ää¨É=Çì=oÜ∑åÉ 
`e^qb^rkbrcJarJm^mb 
`lqbp=ar=ir_bolk 
`lqbp=ar=oelkb 
`lqbp=ar=oelkb=sfii^db 
`lqbp=ar=sbkqlru 
`lpqfbobp=ab=kfjbp 
`−qb=o−qfb 
`olwbp=ebojfq^db 
dfdlka^p 
ebojfq^db 
pq=glpbme 
q^sbi 
s^`nrbvo^p 



=
=

=

OR

s^`nrbvo^p 
=

sáåë=ÇÉ=m~óë=
sfkp=ab=m^vp=aDebo^rq=
sfkp=ab=m^vp=aDl`=
sfkp=ab=m^vp=ar=s^r`irpb=

sáåë=ÇÉ=q~ÄäÉ=~ëëÉãÄä¨ë=ëìê=ÇÉã~åÇÉ=
sáåë=ÇÉ=Å¨é~ÖÉë=~ëëÉãÄä¨ë=ëìê=ÇÉã~åÇÉ=

=
mçìê=äÛÉñÉêÅáÅÉ=OMMOJOMMPI=äÉë=îÉåíÉë=Éí=~ÅÜ~íë=ëÉ=Ç¨ÅçãéçëÉåí=~áåëá=W=
^ééÉää~íáçåë=ÇÛlêáÖáåÉ=`çåíê∑ä¨É=W== = QP=SUPIMO=ÜÉÅíçäáíêÉë= = OVIPP=B=
sáåë=ÇÉ=é~óë=W= = = = OT=MSQIVS=ÜÉÅíçäáíêÉë= = NUINU=B=
sáåë=ÇÉ=í~ÄäÉ=W= = = = TU=NRVIMR=ÜÉÅíçäáíêÉë= = ROIQV=B=
qçí~ä=W= = = = ===========NQU=VMTIMP==ÜÉÅíçäáíêÉë= ==========NMMIMM=B=
=
QKRKRK=mêçÇìÅíáçå=Éí=éçäáíáèìÉ=ÇÛ~ééêçîáëáçååÉãÉåí=
o^me^bi=jf`ebi=~ÅÜ≠íÉ=äÉë=ê¨ÅçäíÉë=ÇÛÉåîáêçå=O=MMM=ÜÉÅí~êÉë=Éåîáêçå=~ìéê≠ë=ÇÉ=îáÖåÉêçåë=áåÇ¨éÉåÇ~åíë=
éçìê=ê¨~äáëÉê=ëÉë=îçäìãÉëK=
iÛ~Åíáîáí¨=äçÅ~äáë¨É=Éå=s~ää¨É=Çì=oÜ∑åÉ=Éëí=~ééêçîáëáçåå¨=ÇÉéìáë=äÉ=i~åÖìÉÇçÅ=Éí=ëìéÉêîáë¨=é~ê=äÉë=¨èìáéÉë=
ÇÉ=o^me^bi=jf`ebi=éçìê= ä~=Å~í¨ÖçêáÉ=?îáåë=ÇÉ=é~óë?I=ÉääÉ=êÉéê¨ëÉåíÉ= ä~=éêçÇìÅíáçå=ÇÉ=OMM=éêçÇìÅíÉìêë=
áåÇ¨éÉåÇ~åíëK==
aÛìåÉ=ã~åá≠êÉ=Ö¨å¨ê~äÉI=~ìÅìå=Åçåíê~í=ÑçêãÉä=åÉ=äáÉ=äÉë=ÑçìêåáëëÉìêë=¶=ä~=pçÅá¨í¨K=
=
aÛìåÉ=ã~åá≠êÉ=Ö¨å¨ê~äÉI=ä~=pçÅá¨í¨=åÉ=ëçìÜ~áíÉ=é~ë=áåîÉëíáê=Ç~åë=äÉë=îáÖåçÄäÉë=éçìê=éêçÇìáêÉ=ÇÉë=îáåë=ÇÉ=
éêáñ=ãçÇÉëíÉ=èìÛáä=Éëí=éçëëáÄäÉ=ÇÉ=ëÉ=éêçÅìêÉê=ëìê=äÉ=ã~êÅÜ¨=¶=ÇÉë=éêáñ=é~êÑçáë=ãÉáääÉìêë=èìÉ=äÉë=Åçºíë=ÇÉ=
éêçÇìÅíáçå=X=äÛáããçÄáäáë~íáçå=ÇÉ=Å~éáí~ìñ=ëÉê~áí=ÅçåëáÇ¨ê~ÄäÉ=~ì=êÉÖ~êÇ=ÇÉ=éêçÑáíë=~ä¨~íçáêÉëK=
=
qçìíÉÑçáëI= ä~= îçäçåí¨=ÇÉ=å¨ÖçÅáÉê=ÇÉë= îáåë=ÇÉ=ÄçååÉ=èì~äáí¨I= îÉåÇìë=éäìë= ÅÜÉê=èìÉ= äÉë= îáåë=ÇÉ=Ä~ëÉI= Ñ~áí=
~éé~ê~≤íêÉ=ìå=ÄÉëçáå=ëìê=ÅÉííÉ=Å~í¨ÖçêáÉ=ÇÉ=éêçÇìáíëÁ=iÉë=éêçÇìÅíÉìêë=Å~é~ÄäÉë=ÇÉ=ê¨ÅçäíÉê=ÇÉë=ê~áëáåë=ÇÉ=
ÄçååÉ= èì~äáí¨I= ëìëÅÉéíáÄäÉë= ÇÉ= éêçÇìáêÉ= ÅÉë= îáåë= äÉ= ë~îÉåíK= fäë= Ö~êÇÉåí= äÉìêë= ê~áëáåë= éçìê= äÉìêë= éêçéêÉë=
ÄÉëçáåë=Éí=Ç¨Ö~ÖÉåí=Éìñ=ãÆãÉ=ä~=éäìëJî~äìÉK=
=
i~= íçí~äáí¨= ÇÉë= îáåë= å¨ÅÉëë~áêÉë= ¶= äÛ~Åíáîáí¨= Éëí= ÇçåÅ= ~ÅÜÉí¨É= ¶= ÇÉë= îáÖåÉêçåë= äçÅ~ìñI= ë~åë= ÉåÖ~ÖÉãÉåí=
Åçåíê~ÅíìÉäK=iÉë=~ÅÜ~íë=éçêíÉåí=éêÉëèìÉ=ÉñÅäìëáîÉãÉåí=ëìê=ÇÉë=éêçÇìÅíÉìêë=ëìáîáëI=~åå¨É=~éê≠ë=~åå¨É=ëìê=
äÉ=éä~å=èì~äáí~íáÑI=é~ê=äÉë=íÉÅÜåáÅáÉåë=ã~áëçå=èìá=~ééçêíÉåí=äÉìêë=ÇáêÉÅíáîÉë=Ç~åë=ä~=ÅìäíìêÉ=ÇÉ=ä~=îáÖåÉI=ä~=
îÉåÇ~åÖÉ=Éí=äÛáåí¨Öê~äáí¨=ÇÉ=ä~=îáåáÑáÅ~íáçåK==
=
fä= Ñ~ìí=¨Ö~äÉãÉåí=éê¨ÅáëÉê=èìÉ=o^me^bi=jf`ebi=áãéçëÉ=¶=ÅÉêí~áåÉë=Å~îÉë=ìå=Å~ÜáÉê=ÇÉë=ÅÜ~êÖÉë=éê¨ÅáëI=
áãéçë~åí=ìåÉ=Çìê¨É=ÇÉ=ÑÉêãÉåí~íáçåI=ìå=ÅÉêí~áå=åçãÄêÉ=ÇÉ=êÉãçåí~ÖÉ=Eçé¨ê~íáçå=èìá=ÅçåëáëíÉ=¶=éçãéÉê=äÉ=
îáå=Ç~åë=äÉ=Ä~ë=ÇÉ=ä~=ÅìîÉ=Éí=¶=äÉ=êÉàÉíÉê=Éå=éäìáÉ=Ç~åë=äÉ=Ü~ìí=ÇÉ=ä~=ÅìîÉFI=ÇÉ=Ç¨äÉëí~ÖÉ=EëçìíáêÉê=Çì=îáå=ÇÉ=
ä~=ÅìîÉ=éÉåÇ~åí=ä~=ÑÉêãÉåí~íáçåI=~Ñáå=ÇD~ìÖãÉåíÉê=ä~=ÅçåÅÉåíê~íáçå=Çì=ãçºí=êÉëí~åíFK=
`ÉííÉ=é~êíáÉ=ÇÉ=äÛ~ééêçîáëáçååÉãÉåí=êÉéê¨ëÉåíÉ=Éåîáêçå=UB=Çì=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=ÇÉ=ä~=ëçÅá¨í¨K=
=
o^me^bi=jf`ebi=ãìäíáéäáÉ= äÉë= ëçìêÅÉë= ÇÛ~ééêçîáëáçååÉãÉåíI= äÉë= îáåë= ëçåí= êÉåíê¨ë= ~ì=ãÆãÉ=ãçãÉåí=
Ç~åë=ä~=Å~îÉ=ÇÛlê~åÖÉK=i~=ëçÅá¨í¨=äÉë=ä~áëëÉ=¨îçäìÉê=èìÉäèìÉ=íÉãéëI=éìáë=äÉë=ÑáäíêÉ=Éí=Ñáå~äÉãÉåí=äÉë=Ñçìêåáí=¶=
ëÉë=ÅäáÉåíëI=ä~=éäìé~êí=Çì=íÉãéë=Éå=éê¨JãáëÉ=Eéçìê=ãáëÉ=Éå=ÄçìíÉáääÉFK=
=
QKRKSK=mçäáíáèìÉ=ÇÉ=ëíçÅâ~ÖÉ=
i~=j~áëçå=o^me^bi=jf`ebi=ÇáëéçëÉ=ÇÉ=ÅìîÉë=éÉêãÉíí~åí=äÉ=ëíçÅâ~ÖÉ=ÇÉ=Q=MMM=ÜÉÅíçäáíêÉë=ÇÉ=îáåëK=
fä= Ñ~ìí= ÅçãéêÉåÇêÉ= äÉ= ÑçåÅíáçååÉãÉåí= ÇÉ= äÛ~Åíáîáí¨= ÇÉ= å¨ÖçÅá~åí= éçìê= ~ééê¨ÜÉåÇÉê= ÅçêêÉÅíÉãÉåí= ä~=
éçäáíáèìÉ=ÇÉ=ëíçÅâ~ÖÉ=ÇÉ=ä~=ëçÅá¨í¨K=
=
o^me^bi= jf`ebi= ~ÅÜ≠íÉ= ¶= ìåÉ= Å~îÉ= ÇÉë= îáåëI= ~îÉÅ= ìåÉ= èì~äáí¨I= ìå= îçäìãÉI= ìåÉ= Åìî¨É= Éí= ìåÉ= Ç~íÉ=
ÇÛÉåä≠îÉãÉåí= éê¨Ç¨íÉêãáå¨ëK= a≠ë= èìÉ= ÅÉ= ã~êÅÜ¨= Éëí= ÅçåÅäìI= äÛlkfsfkpI= çêÖ~åáëãÉ= éìÄäáÅ= ¶= Å~ê~Åí≠êÉ=
áåíÉêéêçÑÉëëáçååÉäI= äÛÉåêÉÖáëíêÉK= içêëèìÉ= o^me^bi= jf`ebi= êÉíáêÉ= äÉ= îáå= äÛ¨ÅÜ¨~åÅÉ= ÇÉ= é~áÉãÉåíI=
Ö¨å¨ê~äÉãÉåí=ÇÉ=TR=àçìêëI=ÅçããÉåÅÉ=¶=ÅçìêáêK=
o^me^bi=jf`ebi= îÉåÇ= ÅÉ= îáå= ¶=ìå=ÇáëíêáÄìíÉìê= ~îÉÅ= ÇÉë= Åêáí≠êÉë= ¨Ö~äÉãÉåí=éê¨Ç¨ÑáåáëK= iÉ= ÅäáÉåí= ÇÉ= ä~=
ëçÅá¨í¨=~=äÉë=ãÆãÉë=çÄäáÖ~íáçåë=îáëJ¶Jîáë=ÇÛÉääÉK=
=
i~=ëçÅá¨í¨=êÉíáêÉ=äÉ=îáå=~ìéê≠ë=ÇÉë=éêçÇìÅíÉìêë=~ì=Ñìê=Éí=¶=ãÉëìêÉ=ÇÉë=ÄÉëçáåë=Ç¨Åçìä~åí=ÇÉ=ëçå=Å~êåÉí=ÇÉ=
Åçãã~åÇÉëK=fä=åÛó=~=é~ë=ÇÉ=ëíçÅâ~ÖÉ=ÇÉ=îáÉáääáëëÉãÉåíK=iÉ=ÅóÅäÉ=ÇÛÉñéäçáí~íáçå=ÇÉ=ä~=ëçÅá¨í¨=Éëí=ê~éáÇÉ=W=ÇÉ=
èìÉäèìÉë=àçìêë=¶=èìÉäèìÉë=ëÉã~áåÉë=ÇÉ=ëíçÅâ~ÖÉ=ëÉäçå=äÉë=îáåëK=fä=åÛÉëí=é~ë=ê~êÉ=èìÉ=ä~=ëçÅá¨í¨=~áí=êÉîÉåÇì=
äÉ=îáå=~î~åí=ãÆãÉ=ÇÉ=äÛ~îçáê=êÉíáê¨=~ìéê≠ë=ÇÉ=ëçå=ÑçìêåáëëÉìêK=a~åë=ìå=íÉä=Å~ëI=ä~=ëçÅá¨í¨=îÉåÇ=¶=Ç¨ÅçìîÉêíI=
¶= ÅÜ~êÖÉ= éçìê= ÉääÉ= ÇÛ~ÅÜÉíÉê= äÉ= îáå= äçêëèìÉ= äÉ= ÅäáÉåí= ëçìÜ~áíÉ= äÛÉåäÉîÉêK= iÉ= îáå= åÛÉëí= é~ë= é~ó¨I= é~ë=
Åçãéí~Äáäáë¨=Éå=ëíçÅâI=Éí=äÉ=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=åÛÉëí=é~ë=êÉÅçååì=Ç~åë=äÉë=ÅçãéíÉëK=
=
`Éë=Å~ê~Åí¨êáëíáèìÉë=ÇÉ=äÛ~Åíáîáí¨=ÇÉ=o^me^bi=jf`ebi=ÉñéäáèìÉåí=äÉ=åáîÉ~ì=ÇÉë=ëíçÅâë=êÉä~íáîÉãÉåí=Ñ~áÄäÉ=ÇÉ=ä~=
ëçÅá¨í¨K=



=
=

=

OS

=
`óÅäÉ=ÇÛÉñéäçáí~íáçå=ÇÉë=îáåë=W=
cáå=ëÉéíÉãÄêÉ=L=Ç¨Äìí=çÅíçÄêÉ=W== Ç¨Äìí=ÇÉ=Å~ãé~ÖåÉ=~îÉÅ=äÉë=ãçºíë=X=
lÅíçÄêÉ=W== = = = sáåë=ÇÉ=é~óë=éêáãÉìê=X=
kçîÉãÄêÉ=W== = = `∑íÉë=Çì=oÜ∑åÉ=éêáãÉìê=X=
^=é~êíáê=ÇÉ=Ç¨ÅÉãÄêÉ=W== = oÉëí~åí=ÇÉë=^l`K=
=
iÉë=îÉåíÉë=ëÉ=Ñçåí=éêáåÅáé~äÉãÉåí=ëìê=äÉ=NÉê=ëÉãÉëíêÉ=ÇÉ=äÛÉñÉêÅáÅÉ=~áåëá=èìÉ=ëìê=äÉë=ãçáë=ÇÛ¨í¨K=iÉë=Éñé¨Çáíáçåë=ëçåí==
ê¨~äáë¨Éë=ê¨Öìäá≠êÉãÉåí=ëìê=íçìíÉ=äÛ~åå¨ÉK=
mçìê=äÛÉñÉêÅáÅÉ=OMMP=ä~=ê¨é~êíáíáçå=~=¨í¨=ä~=ëìáî~åíÉ=W=
=

= sáåë=ÇÉ=é~óë=éêáãÉìêë= `∑íÉëJÇìJoÜ∑åÉ=
éêáãÉìêë=

^ìíêÉë=^l`=

slirjbp=Ebk=eb`qlifqobpF= N=PPM= P=ORN= QP=SVP=
`efccobp=aÛ^cc^fobp=Ebk=h€F= NMO= QOM= R=VUP=

=
^ì=PM=åçîÉãÄêÉ=OMMPI=äÉ=Å~êåÉí=ÇÉ=Åçãã~åÇÉ=ÇÉ=o^me^bi=jf`ebi=éê¨ëÉåíÉ=ìå=ãçåí~åí=ÜçêëJí~ñÉ=ÇÉ=P=PNU=RTQ=
Éìêçë=éçìê=ìå=îçäìãÉ=ÇÉ=QM=RQS=ÜÉÅíçäáíêÉëK=
=
=

QKSK=i^=`ifbkqbib=ab=o^me^bi=jf`ebi=
=
`çããÉ= ÅÉä~= ~= Ç¨à¶= ¨í¨= áåÇáèì¨I= ä~= ÅäáÉåí≠äÉ= ÇÉ= ä~= j~áëçå= o^me^bi= jf`ebi= Éëí= Åçãéçë¨É=
ÇÛÉãÄçìíÉáääÉìêëI=ÖêçëëáëíÉëI=Å~îáëíÉë=Éí=áãéçêí~íÉìêëK==
=
QKSKNK=o¨é~êíáíáçå=Çì=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=é~ê=ÅäáÉåí=EÉå=ÉìêçëF=
=

m~êí=ÇÉë=ÅäáÉåíë=Ç~åë=
äÉ=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=eq=

PMLMVLOMMO= B= PMLMVLOMMP= B=

`äáÉåí=åøN= N=OTT=VUT=== NMIQPB= N=VTV=SRQ=== NSIRRB=
`äáÉåí=åøO= N=OOR=TTQ=== NMIMMB= N=SOM=TPN=== NPIRRB=
`äáÉåí=åøP= UTV=PVT=== TINTB= TOT=TQV=== SIMUB=
`äáÉåí=åøQ= UMT=SSN=== SIRVB= TMR=PPN=== RIVMB=
`äáÉåí=åøR= TSV=SNO=== SIOUB= RQP=NUV=== QIRQB=

pçìëJíçí~ä=R=éêÉãáÉêë=ÅäáÉåíë= Q=VSM=QPN=== QMIQSB= R=RTU=SRS=== QSISNB=
`äáÉåí=åøS= TOP=ONN=== RIVMB= RNR=UPR=== QIPNB=
`äáÉåí=åøT= RQM=VOV=== QIQNB= QOT=TVV=== PIRUB=
`äáÉåí=åøU= QOM=TSM=== PIQPB= PVU=VOR=== PIPPB=
`äáÉåí=åøV= QMS=OQS=== PIPNB= PRR=MNT=== OIVTB=
`äáÉåí=åøNM= PVO=VON=== PIONB= POM=VUV=== OISUB=

pçìëJíçí~ä=NM=éêÉãáÉêë=ÅäáÉåíë= =====T=QQQ=QVU=== SMITPB= T=RVT=OOM=== SPIQUB=
pçìêÅÉ=W=pçÅá¨í¨=o^me^bi=jf`ebi=
=
iÉë=Ç¨ä~áë=ÇÉ=é~áÉãÉåí=ëçåí=áÇÉåíáèìÉë=éçìê=íçìë=äÉë=ÅäáÉåíëK=fäë=êÉéê¨ëÉåíÉåí=TR=àçìêë=éçìê=ä~=cê~åÅÉ=Éí=SM=
àçìêë=éçìê=äÛÉñéçêíK=
=
QKSKOK=o¨é~êíáíáçå=Ö¨çÖê~éÜáèìÉ=
=

wçåÉ=Ö¨çÖê~éÜáèìÉ= PMLMVLOMMN= PMLMVLOMMO= PMLMVLOMMP=
cê~åÅÉ= TNIUUB= SQIUMB= TPIOMB=
bñéçêí= OUINOB= PRIOM=B= OSIUMB=
qçí~ä= NMM=B= NMM=B= NMMB=

pçìêÅÉ=W=pçÅá¨í¨=o^me^bi=jf`ebi=
=
fä= åÛó= ~= ~ìÅìåÉ= ë~áëçåå~äáí¨= ÇÉë= îÉåíÉë= ÑçêíÉãÉåí= ã~êèì¨ÉK= qê~ÇáíáçååÉääÉãÉåíI= äÉë= ãÉáääÉìêë= ãçáë= ÇÉ=
äÛ~åå¨É=ëÉ=ëáíìÉåí=ÉåíêÉ=ã~êë=Éí=àìáåK=
=
^=íáíêÉ= áåÇáÅ~íáÑI= äÉ=í~ÄäÉ~ì=ëìáî~åí=éê¨ëÉåíÉ= ä~=îÉåíáä~íáçå=ÇÉë=ÅÜáÑÑêÉë=ÇÛ~ÑÑ~áêÉë=OMMO=Éí=OMMP=é~ê=íóéÉ=ÇÉ=
ÅäáÉåí=W=

OMMO= OMMP==
qóéÉ=ÇÉ=ÅäáÉåí=

hÉìêçë= B= hÉìêçë= B=
k¨ÖçÅá~åíë=ÉãÄçìíÉáääÉìêë== NM=VNS= UVIMRB= NM=TOU= UVITNB=
sÉåíÉ=é~ê=ÅçêêÉëéçåÇ~åÅÉ== UOM= SISVB= TOT= SIMUB=

`~îáëíÉë= ROO= QIOSB= RMP= QIONB=
qçí~ä= NO=ORU= NMMB= NN=VRV= NMMB=

=
=



=
=

=
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QKTK=clrokfppbrop==
=

QKTKN=a¨íÉêãáå~íáçå=Çì=ÅÜçáñ=ÇÉë=ÑçìêåáëëÉìêë=
iÉ= ÅÜçáñ= ÇÉë= ÑçìêåáëëÉìêë= Éëí= éêáåÅáé~äÉãÉåí= Ä~ë¨= ëìê= ä~= èì~äáí¨= ÇÉ= ä~= éêçÇìÅíáçå= ÇÉ= îáåë= ê¨~äáë¨ÉK= iÉë=
~ÅÜÉíÉìêë= ÇÉ= ä~= j~áëçåI= Ççåí= ëçå= mê¨ëáÇÉåíI= ëáääçååÉåí= äÉë= îáÖåçÄäÉë= ëìê= äÉëèìÉäë= ä~= ëçÅá¨í¨= Ä~ëÉ= ëçå=
~Åíáîáí¨=¶=ä~=êÉÅÜÉêÅÜÉ=ÇÉ=îáåë=ÇÉ=èì~äáí¨K=pÛáä=~êêáîÉ=Ñê¨èìÉããÉåí=èìÉ=äÉ=ÅÜçáñ=ÇÛìå=ÑçìêåáëëÉìê=ëÉ=Ñ~ëëÉ=~ì=
Åçìé= é~ê= ÅçìéI= o^me^bi=jf`ebi= Éëë~óÉ= ÇÛÉåíêÉíÉåáê= ~îÉÅ= ëÉë= ÑçìêåáëëÉìêë= ìåÉ= êÉä~íáçå= ëìê= ä~= Çìê¨ÉI=
ëé¨Åá~äÉãÉåí= äçêëèìÉ= äÉìêë= éêçÇìÅíáçåë= Ç¨ãçåíêÉåí= ìåÉ= Åçåëí~åÅÉ= í~åí= Éå= íÉêãÉ= ÇÉ= îçäìãÉ= èìÉ= ÇÉ=
èì~äáí¨K=
=
QKTKO=o¨é~êíáíáçå=ÇÉë=ÑçìêåáëëÉìêë=
=

m~êí=ÇÉë=ÑçìêåáëëÉìêë=Ç~åë=
äÉ=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=eq=

PMLMVLOMMO= B= PMLMVLOMMP= B=

cçìêåáëëÉìêë=åøN= UVU=UUR=== TIPPB= N=NVU=PTM=== NMIMOB=
cçìêåáëëÉìêë=åøO= RRQ=UNV=== QIRPB= N=MPO=RMQ=== UISPB=
cçìêåáëëÉìêë=åøP= RQO=OVO=== QIQOB= RSM=VSV=== QISVB=
cçìêåáëëÉìêë=åøQ= RMV=MSS=== QINRB= QNR=NSU=== PIQTB=
cçìêåáëëÉìêë=åøR= RMQ=QMR=== QINNB= PSU=RUS=== PIMUB=

pçìëJíçí~ä=R=éêÉãáÉêë=cçìêåáëëÉìêë= P=MMV=QSS=== OQIRRB= P=RTR=RVT=== OVIUVB=
cçìêåáëëÉìêë=åøS= QNV=TVP=== PIQOB= PPV=VMN=== OIUQB=
cçìêåáëëÉìêë=åøT= PRS=TNM=== OIVNB= PPO=VPM=== OITUB=
cçìêåáëëÉìêë=åøU= PRR=SVV=== OIVMB= PMV=VMU=== OIRVB=
cçìêåáëëÉìêë=åøV= PMR=MQN=== OIQVB= PMV=NMN=== OIRUB=
cçìêåáëëÉìêë=åøNM= OVU=ROS=== OIQQB= PMN=SOU=== OIROB=

pçìëJíçí~ä=NM=éêÉãáÉêë=cçìêåáëëÉìêë= =====Q=TQR=OPQ=== PUITNB= R=NSV=MSR=== QPIOMB=
=
iÉ=Ç¨ä~á=ãçóÉå=ÇÉ=é~áÉãÉåí=ÇÉë=ÑçìêåáëëÉìêë=Éëí=ÇÉ=TR=àçìêë=åÉíëK=
=
=

QKUK=fksbpqfppbjbkqp=
=
iÉë=áåîÉëíáëëÉãÉåíë=éê¨îìë=é~ê=o^me^bi=jf`ebi=~ì=Åçìêë=ÇÉë=éêçÅÜ~áåë=ÉñÉêÅáÅÉë=ëçåí=äÉë=ëìáî~åíë=EÉå=
ÉìêçëF=W=
=

== PMLMVLOMMQ= PMLMVLOMMR= PMLMVLOMMS=
fjjl_fifp^qflkp=fk`lomlobiibp== = == ==
= co^fp=fkqolar`qflk=bk=_lropb= OMM=MMM= = =
= cf`efbo=clrokfppbro=ab=sfkfcf`^qflk= = N=RMM=MMM= =
= cf`efbo=`ifbkq=ab=sfkfcf`^qflk= = RMM=MMM= =
fjjl_fifp^qflkp=`lomlobiibp= = = =
== ^`qfsfqb=sfkfcf`^qflk=Ej^qbofbi=aÛ^jbk^dbjbkq=bq=ab=pql`h^dbF= == O=MMM=MMM== ==
qlq^i=fksbpqfppbjbkqp= =OMM=MMM= Q=MMM=MMM== ==
=
iÉë=áåîÉëíáëëÉãÉåíë=ÅçêéçêÉäë=éê¨îìë=éçìê=äÛ~Åíáîáí¨=îáåáÑáÅ~íáçå=Éå=OMMR=ÅçêêÉëéçåÇÉåí=¶=W=
=pí~íáçå=¨éìê~íáçå=W=QMM=MMM=Éìêçë=
=j~í¨êáÉä=ÇÉ=ÅìîÉêáÉ=W=UMM=MMM=Éìêçë=
=fåëí~ää~íáçå=ÇÉ=êÉÑêçáÇáëëÉãÉåí=W=RM=MMM=Éìêçë=
=^íÉäáÉê=ÇÉ=îáåáÑáÅ~íáçå=W=PMM=MMM=Éìêçë=
=qê~î~ìñ=ÇDáåëí~ää~íáçå=Éí=~ÖÉåÅÉãÉåí=ÇáîÉêë=W=OMM=MMM=Éìêçë=
=s¨ÜáÅìäÉë=ÇáîÉêë=W=ORM=MMM=Éìêçë=
=
=

QKVK=m^oqbk^of^qp=
=
i~=ëçÅá¨í¨=åÛ~=é~ë=ÇÉ=é~êíÉå~êá~í=ÑçêãÉääÉãÉåí=~Åí¨K=`ÉéÉåÇ~åíI=ÇÉ=é~ê=ë~=éçäáíáèìÉ=ÇÛ~ééêçîáëáçååÉãÉåí=
Éí= ëÉë= êÉä~íáçåë= êÉåçìîÉä¨Éë= ~îÉÅ= ëÉë= ÑçìêåáëëÉìêëI= ÉääÉ= éÉìí= ëÉ= éê¨î~äçáê= ÇÛ~ÅÅçêÇë= îÉêÄ~ìñ= ~îÉÅ= ÇÉìñ=
éêçÇìÅíÉìêë=W=
i~=`~îÉ=`ççé¨ê~íáîÉ=ÇÉ=`Éêë=W= Å~îÉ=îáåáÑá~åí=ÇÉë=îáåë=ÇÉ= í~ÄäÉë= êçìÖÉë=Çáíë=~ãóäáèìÉë= Eë~îÉìê=~ÅáÇìä¨É=
Ççåå~åí=ÇÉë=Öçºíë=ÇÉ= îÉêåáëI=ÇÉ=Ä~å~åÉI=ÇÉ=ÄçåÄçå=~åÖä~áëF=èìá= ê¨ëÉêîÉ=¶= ä~= ëçÅá¨í¨=ìå=ÅÉêí~áå= îçäìãÉ=
~ååìÉäK=
i~=`~îÉ=`ççé¨ê~íáîÉ=ÇÉ=sáë~å=W=`~îÉ=îáåáÑá~åí=ÇÉë=îáåë=Çì=s~ìÅäìëÉ=èìá=ê¨ëÉêîÉ=¨Ö~äÉãÉåí=¶=ä~=ëçÅá¨í¨=ìå=
ÅÉêí~áå=îçäìãÉ=~ååìÉäK=
=
`Éë=ÇÉìñ=éêçÇìÅíÉìêë=Åçåå~áëëÉåí=äÉë=ÉñáÖÉåÅÉë=Éí=~ííÉåíÉë=ÇÉ=o^me^bi=jf`ebi=Éí=ó=ê¨éçåÇÉåí=ÇÉéìáë=
éäìëáÉìêë=~åå¨ÉëI=Ñ~îçêáë~åí=~áåëá=ìåÉ=Åçää~Äçê~íáçå=ÑêìÅíìÉìëÉK=
=



=
=

=
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QKNMK=ib=j^o`eb=jlkaf^i=ar=sfk=Eplro`bp=sfkbuml=j^op=OMMPF=
`çåàçåÅíìêÉ=ãçåÇá~äÉ=Çì=ëÉÅíÉìê=Çì=îáå=Éí=ÇÉë=ëéáêáíìÉìñ=Éí=éêçëéÉÅíáîÉ=¶=äDÜçêáòçå=OMMS=
sfkbuml= Ñ~áí= ê¨~äáëÉê= ÇÉéìáë= éäìëáÉìêë= ~åå¨Éë= ìåÉ= ¨íìÇÉ= ëìê= ä~= ÅçåàçåÅíìêÉ= ãçåÇá~äÉ= ÇÉë= îáåë= Éí= ÇÉë=
ëéáêáíìÉìñK=bå=ã~êë=OMMPI=ÅÉííÉ=¨íìÇÉ=~=¨í¨=ÅçåÇìáíÉ=éçìê=äÉ=ÅçãéíÉ=ÇÉ=sfkbuml=é~ê=ìå=Å~ÄáåÉí=~åÖä~áëI=
ftpoLdao=EfåíÉêå~íáçå~ä=táåÉë=~åÇ=péáêáíë=oÉÅçêÇë= L=däçÄ~ä=aêáåâë=oÉÅçêÇëFK=bääÉ=ÅçåíáÉåí=ìåÉ= ê¨ÑäÉñáçå=
ëíê~í¨ÖáèìÉ=ëìê=äD¨í~í=~ÅíìÉä=Çì=ã~êÅÜ¨=Éí=ëÉë=éÉêëéÉÅíáîÉë=¶=äDÜçêáòçå=OMMSK=
iD¨íìÇÉ=ÅçìîêÉ=OU=é~óë=éêçÇìÅíÉìêë=Éí=NNM=é~óë=Åçåëçãã~íÉìêëK=
bå= OMMOI= äÉ= ÅÜáÑÑêÉ= ÇD~ÑÑ~áêÉë= Eéêáñ= Ç¨í~áäF= ãçåÇá~ä= Çì= ã~êÅÜ¨= Çì= îáå= ~= ~ííÉáåí= NMNIR= ãáääá~êÇë= ÇDÉìêçëI=
äD¨èìáî~äÉåí= Çì= ã~êÅÜ¨= ãçåÇá~ä= ÇÉ= ä~= Åçëã¨íáèìÉ= Éí= íêçáë= Ñçáë= ÅÉäìá= Çì= ÇáëèìÉK= `É= ÅÜáÑÑêÉ= ÇD~ÑÑ~áêÉë=
ÅçêêÉëéçåÇ= ¶= ä~= Åçåëçãã~íáçå= ÇÉ= OOQI= TRV=ãáääáçåë= ÇDÜÉÅíçäáíêÉë= ÇÉ= îáå= Eíê~åèìáääÉ= Éí= ÉÑÑÉêîÉëÅÉåíëFK= ^=
äDÜçêáòçå= OMMSI= ÅÉ= ÅÜáÑÑêÉ= ÇD~ÑÑ~áêÉë= ÇÉîê~áí= ~ìÖãÉåíÉê= ÇÉ= UIVB= éçìê= ëD¨í~Ääáê= ¶= NNN= ãáääá~êÇë= ÇDÉìêçëK=
iÉë= îáåë= íê~åèìáääÉë= êÉéê¨ëÉåíÉåí= UMB= ÇÉ= ä~= Åçåëçãã~íáçå= ãçåÇá~äÉK= iÉìê= ÅÜáÑÑêÉ= ÇD~ÑÑ~áêÉë= ÇÉîê~áí=
~ìÖãÉåíÉê= ÇÉ= NMB= ëìê= R~åëK= iÉë= îáåë= ÉÑÑÉêîÉëÅÉåíë= ÇÉîê~áÉåí= Åçåå~≤íêÉ= ìåÉ= åçìîÉääÉ= Åêçáëë~åÅÉ= ÇÉ=
Åçåëçãã~íáçå=ÇÉ=äDçêÇêÉ=ÇÉ=PB=ÉåíêÉ=OMMN=Éí=OMMSK=
==
iÉ=ëÉÖãÉåí= äÉ=éäìë=Çóå~ãáèìÉ=Çì=ã~êÅÜ¨=Éëí=ÅÉäìá=ÇÉë= îáåë= îÉåÇìë=~ìJÇÉëëìë=ÇÉ=R=€= ä~=ÄçìíÉáääÉK=
`É=ëÉÖãÉåí=èìá=êÉéê¨ëÉåíÉ=NOIVB=ÇÉ=ä~=Åçåëçãã~íáçå=ãçåÇá~äÉ=Åçåå~≤í=ìåÉ=Åêçáëë~åÅÉ=ÇÉ=éäìë=ÇÉ=TB=é~ê=
~å=Éå=îçäìãÉ=ÇÉéìáë=R=~åëK=
QOB=W=ÅDÉëí=äD~ìÖãÉåí~íáçå=ÇÉ=ä~=Åçåëçãã~íáçå=ÉåÅçêÉ=éäìë=ëéÉÅí~Åìä~áêÉ=¶=éê¨îçáê=ëìê=äÉë=îáåë=íê~åèìáääÉë=
îÉåÇìë=éäìë=ÇÉ=NM=€=ä~=ÄçìíÉáääÉK=
=
i~=Åêçáëë~åÅÉ=ÇÉ=Åçåëçãã~íáçå=ÇÉ=îáåë=áãéçêí¨ë=Éëí=ÇÉìñ=Ñçáë=Éí=ÇÉãáÉ=éäìë=ê~éáÇÉ=èìÉ=ÅÉääÉ=ÇÉ=îáåë=
ÇçãÉëíáèìÉë=>=
iÉë= ¨ÅÜ~åÖÉë= áåíÉêå~íáçå~ìñ= ÇÉ= îáåë= çåí= ~ìÖãÉåí¨= ÇÉ= NOIOB= ÉåíêÉ= NVVT= Éí= OMMN= éçìê= ~ííÉáåÇêÉ= SPIT=
ãáääáçåë=ÇDÜÉÅíçäáíêÉëK=
^=äDÜçêáòçå=OMMS=EOMMN=J=OMMSF=
iÉë=¨ÅÜ~åÖÉë=ÇÉîê~áÉåí=Åêç≤íêÉ=ÇÉ=åçìîÉ~ì=ÇÉ=NQIVB=Éí=êÉéê¨ëÉåíÉê=ìå=íáÉêë=ÇÉë=îáåë=Åçåëçãã¨ë=Ç~åë=äÉ=
ãçåÇÉ=ëçáí=TPIO=ãáääáçåë=ÇDÜÉÅíçäáíêÉëK==
=
iÉë=åçìîÉ~ìñ=Åçåëçãã~íÉìêë=?=ÇçéÉåí=?=ä~=Åçåëçãã~íáçå=ãçåÇá~äÉ=ÇÉ=îáå=
^=äDÜçêáòçå=OMMS=EOMMN=J=OMMSF=
i~=Çóå~ãáèìÉ=ÇÉ=ä~=Åçåëçãã~íáçå=ëDáåëí~ääÉ=ëìê=äÉë=îáåë=?=Ü~ìí=ÇÉ=Ö~ããÉ=?K=bå=ÉÑÑÉíI=UUB=ÇÉ=ä~=Åêçáëë~åÅÉ=
ÇÉë=îçäìãÉë=Åçåëçãã¨ë=ÇÉ=îáå=íê~åèìáääÉ=ëÉê~=ÅçåÅÉåíê¨É=ëìê=äÉë=îáåë=îÉåÇìë=éäìë=ÇÉ=R=€=ä~=ÄçìíÉáääÉK=m~ê=
~áääÉìêëI= UQB=ÇÉ= ÅÉííÉ=ãÆãÉ=Åêçáëë~åÅÉ=ÇÉ=Åçåëçãã~íáçå= ÅçåÅÉêåÉê~= ä~= Åçåëçãã~íáçå=ÇÉ=îáå= áãéçêí¨K=
R=é~óë=Ebí~íëJråáëI=dê~åÇÉ=_êÉí~ÖåÉI=^ääÉã~ÖåÉI=`ÜáåÉ=Éí=cê~åÅÉ=F=ê¨~äáëÉêçåí=SMB=ÇÉ=ÅÉííÉ=Åêçáëë~åÅÉ=Éå=
îçäìãÉ=K=
Q=ÇDÉåíêÉ=Éìñ=Ebí~íëJråáëI=dê~åÇÉ=_êÉí~ÖåÉI=^ääÉã~ÖåÉI=cê~åÅÉF=éäìë=äDfí~äáÉ=Åçåå~≤íêçåí=ìåÉ=~ìÖãÉåí~íáçå=
ÇÉ=TMB=Éå=î~äÉìêK=
=
båÑáåI= äÉë=Çáñ=éêÉãáÉêë=é~óë= Åçåëçãã~íÉìêë=Éí=åçå=éêçÇìÅíÉìêë=Çì=ãçåÇÉ= Edê~åÇÉJ_êÉí~ÖåÉI=m~óëJ_~ëI=
_ÉäÖáèìÉI=g~éçåI=a~åÉã~êâI=pì≠ÇÉI=mçäçÖåÉI=kçêî≠ÖÉI=fêä~åÇÉI=cáåä~åÇÉF=èìá=êÉéê¨ëÉåíÉåí=ëÉìäÉãÉåí=NMIQB=
ÇÉ=ä~=Åçåëçãã~íáçå=ãçåÇá~äÉ=Éå=OMMNI=ê¨~äáëÉêçåí=PNIPB=ÇÉ=ä~=Åêçáëë~åÅÉ=ÇÉ=ä~=Åçåëçãã~íáçå=ãçåÇá~äÉ=
ÉåíêÉ=OMMN=Éí=OMMSK=
=
i~=ëìêéêçÇìÅíáçå=í~åí=êÉÇçìí¨É=ÇÉîê~áí=ÆíêÉ=ãçáåë=ÑçêíÉ=èìÉ=éê¨îìÉ=
iÉ=ÇáÑÑ¨êÉåíáÉä=~ÅíìÉä=Åçåëí~í¨=ÉåíêÉ=äÉë=îçäìãÉë=ÇÉ=éêçÇìÅíáçå=Éí=ÇÉ=Åçåëçãã~íáçå=ãçåÇá~äÉ=éÉåÇ~åí=ä~=
é¨êáçÇÉ= NVVTLOMMN= éêÉåÇ= Éå= ÅçãéíÉ= ÇÉìñ= ê¨ÅçäíÉë= íê≠ë= ÉñÅÉéíáçååÉääÉë= ÅÉääÉë= ÇÉ= NVVV= Éí= ÇÉ= OMMMK=
=
^=äDÜçêáòçå=OMMS=E=OMMNJ=OMMSF=
`çåëáÇ¨ê~åí= äÉë= ãçóÉååÉë= èìáåèìÉåå~äÉë= ÇÉ= éêçÇìÅíáçå= Éí= ÇÉ= Åçåëçãã~íáçå=ãçåÇá~äÉI= äÉ= ÇáÑÑ¨êÉåíáÉä=
Åçåëí~í¨= ÉåíêÉ= äÉë= ÇÉìñ= îçäìãÉë= ÇÉîê~áí= ëÉ= ê¨ÇìáêÉ= ÇÉ= NNIRB= éçìê= ä~= é¨êáçÇÉ= OMMOLOMMSK=
`É= éÜ¨åçã≠åÉ= ëDÉñéäáèìÉ=é~ê= ìåÉ= Åêçáëë~åÅÉ= ÇÉ= Åçåëçãã~íáçå= ä¨Ö≠êÉãÉåí= éäìë= ê~éáÇÉ= èìÉ= ÅÉääÉ= ÇÉ= ä~=
éêçÇìÅíáçå=Éí=é~ê=ÇÉë=ê¨ÅçäíÉë=áãéçêí~åíÉë=ÇÉ=NVVV=Éí=OMMM=èìá=åÉ=ÇÉîê~áÉåí=é~ë=ëÉ=êÉéêçÇìáêÉ=Ç~åë=äÉë=R=
~åë=¶=îÉåáêK=
=
=

QKNNK=i^=`lk`roobk`b=
=
dêçìéÉ=gb^kgb^k=W=
båíêÉéêáëÉ=Ñ~ãáäá~äÉ=ÑçåÇ¨É=Éå=NUTMI=gÉ~åàÉ~å=Éëí=ìå=å¨ÖçÅá~åíJ¨äÉîÉìê=ÇÉ=îáåë=Çì=i~åÖìÉÇçÅJoçìëëáääçåK=
gÉ~åàÉ~å= áåíÉêîáÉåí= ¶= íçìíÉë= äÉë= ¨í~éÉë= Çì= éêçÅÉëëìë= ÇÉ= Ñ~ÄêáÅ~íáçå= Çì= îáåI= ÇÉ= ä~= ë¨äÉÅíáçå= ¶= ä~=
ÅçããÉêÅá~äáë~íáçå=ÇÉë=îáåë=Éå=é~ëë~åí=é~ê=äD¨äÉî~ÖÉ=Éí=äÉ=ÅçåÇáíáçååÉãÉåíK=
iÉ=ÖêçìéÉ=ëDçêÖ~åáëÉ=~ìíçìê=ÇÉ=O=é∑äÉë=W=
�J=å¨ÖçÅÉK= gÉ~åàÉ~å=ÇáëéçëÉ=ÇÉ=P=Ö~ããÉë=ÇÉ=éêçÇìáíë=W=îáå=^l`=EQTB=Çì=`^FX=îáå=ÇÉ=é~óë=EPMBF=Éí=îáå=ÇÉ=
í~ÄäÉ= EOPBFK= i~= ÅçããÉêÅá~äáë~íáçå= ÇÉë= îáåë= Éëí= ÉÑÑÉÅíì¨É= ~ìéê≠ë= ÇÉ= P= ÅáêÅìáíë= ÇÉ= ÇáëíêáÄìíáçå= W= Öê~åÇÉ=
ÇáëíêáÄìíáçå= ERMBFI= Éñéçêí= EPPBF= Éí= ê¨ëÉ~ì= íê~ÇáíáçååÉä= ENTBFK= iDÉëëÉåíáÉä= ÇÉë= Éñéçêí~íáçåë= Éëí= ê¨~äáë¨= Éå=



=
=

=

OV

bìêçéÉK=bå=ã~êë=OMMPI=gÉ~åàÉ~å=~=~Åèìáë=ä~=ëçÅá¨í¨=oáÖ~äI=ëé¨Åá~äáë¨É=Ç~åë=äÉë=îáåë=Ü~ìí=ÇÉ=Ö~ããÉ=Çì=pìÇJ
lìÉëí=X=
�J= ëÉêîáÅÉë= ¶= ä~= îáíáÅìäíìêÉK= m~ê= äDáåíÉêã¨Çá~áêÉ= ÇÉ= ë~= Ñáäá~äÉ= `çãçëìÇI= äÉ= ÖêçìéÉ= éêçéçëÉ= ÇÉë= ~Åíáîáí¨ë= ÇÉ=
ÅçåÇáíáçååÉãÉåí=Éå=ÄçìíÉáääÉ=çì=Éå=Ä~Ö=áå=ÄçñI=ÇDáãéêÉëëáçå=ÇD¨íáèìÉííÉëI=ÇÉ=Å~éëìäÉêáÉ=Éí=ÇÉ=íê~åëéçêíK=
gÉ~åàÉ~å=~=ê¨~äáë¨=éçìê=äÛÉñÉêÅáÅÉ=OMMO=ìå=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=ÇÉ=NPS=ãáääáçåë=ÇÛÉìêçë=Éí=ìå=ê¨ëìäí~í=åÉí=ÇÉ=OITV=
ãáääáçåë=ÇÛÉìêçëK=
=
pmsl=W=
pmsl=Éëí=ä~=éêçéêá¨í¨=ÇÉ=NM=Å~îÉë=Åççé¨ê~íáîÉë=~ÇÜ¨êÉåíÉëI=ÉääÉ=ÅçããÉêÅá~äáëÉ=ìåÉ=é~êíáÉ=ÇÉ=äÉìêë=îáåë=Éå=
îê~Å=Éå=éäìë=ÇÉ=ëçå=~Åíáîáí¨=ÇÉ=å¨ÖçÅÉ=éìêK=`ÉííÉ=ëçÅá¨í¨=êÉéê¨ëÉåíÉ=ìå=îçäìãÉ=ÇÉ=PRM=¶=QMM=MMM=ÜÉÅíçäáíêÉë=
ÇÉ=îáåë=îÉåÇìë=é~ê=~åK=
pmsl=~=ê¨~äáë¨=éçìê= äÛÉñÉêÅáÅÉ=OMMO=ìå=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=ÇÉ=QOIP=ãáääáçåë=ÇÛÉìêçë=Éí=ìå= ê¨ëìäí~í=åÉí=ÇÉ=SQ=
hÉìêçëK=
=
cofbaj^kk=W=
iÉë=¨í~ÄäáëëÉãÉåíë=cêáÉÇã~åå=ëçåí=ëáíì¨ë=¶=lê~åÖÉI=¶=èìÉäèìÉë=ã≠íêÉë=ÇÉ=ä~=j~áëçå=o^me^bi=jf`ebiK=
`ÉííÉ= ëçÅá¨í¨I= ÉñÉêÅÉ= ìåÉ= ~Åíáîáí¨= Åçãé~ê~ÄäÉ= ¶= ÅÉääÉ= ÇÉ= o^me^bi= jf`ebi= ~îÉÅ= ìåÉ= ÇáÑÑ¨êÉåÅÉ=W= ÉääÉ=
éçëë≠ÇÉ= ìå= åçãÄêÉ= ÇÉ= ÅäáÉåíë=ãçáåë= áãéçêí~åíI=ã~áë= ÅÉë= ÇÉêåáÉêë= ëçåí= éäìë= ëáÖåáÑáÅ~íáÑëK= `ÉííÉ= ëçÅá¨í¨=
êÉéê¨ëÉåíÉ=ìå=îçäìãÉ=ÇÉ=NRM=¶=OMM=MMM=ÜÉÅíçäáíêÉë=ÇÉ=îáåë=îÉåÇìë=é~ê=~åK=
cêáÉÇã~åå=~=ê¨~äáë¨=éçìê=äÛÉñÉêÅáÅÉ=OMMO=ìå=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=ÇÉ=NRIT=ãáääáçåë=ÇÛÉìêçë=éçìê=ìå=ê¨ëìäí~í=åÉí=
ÇÉ=NM=hÉìêçëK=
=
rkflk=`ljjbo`f^ib=`e^qb^rkbrslfpb=W=
råáçå= `çããÉêÅá~äÉ= `ÜßíÉ~ìåÉìîçáëÉ= ÉñÉêÅÉ= ìåÉ= ~Åíáîáí¨= ÇÉ= ÅçããÉêÅÉ= ÇÉ= Öêçë= ÇÉ= îáåK= fãéä~åí¨É= ¶=
`ÜßíÉ~ìåÉìÑJÇìJm~éÉI=ÉääÉ=ÅçããÉêÅá~äáëÉ=¨Ö~äÉãÉåí=ÇÉë=îáåë=Çì=iìÄ¨êçåK=
råáçå= `çããÉêÅá~äÉ= `ÜßíÉ~ìåÉìîçáëÉ= ~= ê¨~äáë¨= éçìê= äÛÉñÉêÅáÅÉ= OMMO= ìå= ÅÜáÑÑêÉ= ÇÛ~ÑÑ~áêÉë= ÇÉ= TIR=ãáääáçåë=
ÇÛÉìêçë=Éí=ìå=ê¨ëìäí~í=åÉí=ÇÉ=OT=hÉìêçëK=
=
qo^kpsfkp=W=
qê~åëîáåë=ÉñÉêÅÉ=ìåÉ=~Åíáîáí¨=ÇÉ=ÅçããÉêÅÉ=ÇÉ=Öêçë=ÇÉ=îáåK=pçå=~Åíáîáí¨=Éëí=éêáåÅáé~äÉãÉåí=ÉÑÑÉÅíì¨É=Ç~åë=äÉ=
d~êÇ=Éí=äÉ=i~åÖìÉÇçÅK=
qê~åëîáåë=~=ê¨~äáë¨=éçìê=äÛÉñÉêÅáÅÉ=OMMO=ìå=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=ÇÉ=RIR=ãáääáçåë=ÇÛÉìêçë=Éí=ìå=ê¨ëìäí~í=åÉí=ÇÉ=QN=
hÉìêçëK=
=
=

QKNO=ibp=^qlrqp=ab=o^me^bi=jf`ebi==
=
iÉë=~íçìíë=ÇÉ=ä~=j~áëçå=o^me^bi=jf`ebi=ê¨ëáÇÉåí=~î~åí=íçìí=Ç~åë=äÛÜáëíçáêÉ=ÇÉ=ÅÉííÉ=ëçÅá¨í¨I=ä~=åçíçêá¨í¨=
èìÛÉääÉ=~=éì=~Åèì¨êáê=Ç~åë=ëçå=ëÉÅíÉìê=ëìê=éäìë=ÇÉ=NMM=~åë=ÇÛÉñáëíÉåÅÉK=
iÉ=ë¨êáÉìñ=ÇÉ=o^me^bi=jf`ebi=Ç~åë=äÉë=ÅÜçáñ=ÇÉë=îáåëI=äÉìê=~ëëÉãÄä~ÖÉI=Ç~åë=äÉë=êÉä~íáçåë=éêáîáä¨Öá¨Éë=
èìÉ=ä~=ëçÅá¨í¨=~=åçì¨Éë=~îÉÅ=ÅÉêí~áåë=éêçÇìÅíÉìêë=ëçåí=~ìí~åí=ÇÉ=ÑçêÅÉ=ëìê=ìå=ã~êÅÜ¨=éçìê=äÉèìÉä=äÛáåíìáíì=
éÉêëçå~É= Éëí= éêáãçêÇá~äK= bå= ÉÑÑÉíI= ÅÛÉëí= Éå= ëÉ= êÉåÇ~åí= ÅÜÉò= äÉë= éêçÇìÅíÉìêë= ÇÉ= ã~åá≠êÉ= ê¨Öìäá≠êÉI= Éå=
~ééêÉå~åí= ¶= Åçåå~≤íêÉ= äÉìêë= éêçÇìáíë= Éí= äÉìêë=ã¨íÜçÇÉë= èìÉ= äÉ= å¨ÖçÅá~åíJ¨äÉîÉìê= é~êîáÉåí= ¶= ëÉ= Ñ~áêÉ= ìå=
åçãI=ÅÛÉëí=ÅÉ=èìÉ=Ñ~áí=o^me^bi=jf`ebi=ÇÉéìáë=ÇÉ=åçãÄêÉìëÉë=~åå¨ÉëK=
=
m~ê= ~áääÉìêë= ä~= èì~äáí¨= ÇÉë= é~áÉãÉåíë= ê¨~äáë¨ë= é~ê= o^me^bi= jf`ebiI= ~îÉÅ= åçí~ããÉåí= ìåÉ= Å~é~Åáí¨= ¶=
ãÉííêÉ=Éå=éä~ÅÉ=ÇÉë=é~áÉãÉåíë= Åçãéí~åí=éçìê= ëÉë= ÑçìêåáëëÉìêëI= äìá=éÉêãÉí=ÇÉ= ÅçåëÉêîÉê= ä~=èì~äáí¨=Éí= ä~=
Åçåëí~åÅÉ=ÇÉ=ëÉë=~ééêçîáëáçååÉãÉåíëK=
=
i~=ÅäáÉåí≠äÉ=ÇÉ=ä~=j~áëçå=o^me^bi=jf`ebi=Éëí=¨Ö~äÉãÉåí=ìå=~íçìíI=ÅÉííÉ=ÇÉêåá≠êÉ=åÛ~ó~åí=à~ã~áë=Åçååì=
ÇÉ=ëáåáëíêÉK=iÉ=ãçåÇÉ=îáíáÅçäÉ=Éëí=ìå=ãçåÇÉ=êìê~ä=éçìê=äÉèìÉä=äÛìíáäáë~íáçå=ÇÉ=Ç¨ÅçìîÉêí=Éëí=ã~ä=éÉê´ìÉK=
=
båÑáåI= dìáää~ìãÉ= ov`ht^boqI= ~ÅíìÉä= mê¨ëáÇÉåí= Çì= `çåëÉáä= ÇÛ^Çãáåáëíê~íáçåI= Éëí= äìáJãÆãÉ= Ñáäë= ÇÉ=
îáÖåÉêçåëI= ÅÉ=èìá= êÉåÑçêÅÉI=ã~äÖê¨=ëçå= àÉìåÉ=ßÖÉI= ä~= ä¨Öáíáãáí¨=ÇÉ=ëÉë= ÑçåÅíáçåëI=Éí= ê~ëëìêÉ=ëÉë=ÅäáÉåíë=Éí=
ÑçìêåáëëÉìêëK=
=
=

QKNP=lod^kfp^qflk=bq=jlvbkp=ab=o^me^bi=jf`ebi=
=

QKNPKNK=iÛ¨èìáéÉ=ÇáêáÖÉ~åíÉ=
=dìáää~ìãÉ=ov`ht^boqI=OR=~åëI=mê¨ëáÇÉåí=Çì=`çåëÉáä=ÇÛ^Çãáåáëíê~íáçå=

cáäë= ÇÉ= îáÖåÉêçå= ÇÉ= `ÜßíÉ~ìåÉìÑ= Çì= m~éÉI= íáíìä~áêÉ= Çì= Çáéä∑ãÉ= ÇÉ= äÛbÅçäÉ= pìé¨êáÉìêÉ= ÇÉ= `çããÉêÅÉ= ÇÉ=
dêÉåçÄäÉI=dìáää~ìãÉ=ov`ht^boq=~=¨í¨=ÅÜ~êÖ¨=ÇÛ¨íìÇÉ=Éå=áåÖ¨åáÉêáÉ=Ñáå~åÅá≠êÉ=¶=ä~=_~åèìÉ=mçéìä~áêÉ=ÇÉë=
^äéÉëK= m~ê~ää≠äÉãÉåíI= áä= Ö≠êÉ=ìå=Ççã~áåÉ= îáíáÅçäÉ= EÇçã~áåÉ=ÇÉ= äÛ^êåÉëèìÉ=¶=`ÜßíÉ~ìåÉìÑ= Çì=m~éÉFI= éìáë=
Åê¨É=^ÇîÉåÇá=pK^Kèìá=~Åèìá≠êÉ=o^me^bi=jf`ebi=Éå=ëÉéíÉãÄêÉ=OMMOK=
=



=
=

=
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=^åÇê¨=c^oglkI=RN=~åëI=oÉëéçåë~ÄäÉ=ÇÉë=~ÅÜ~íë=
cáäë=ÇÉ=îáÖåÉêçå=¶=`~áê~ååÉ=Es~ìÅäìëÉFI=áä=êÉ´çáí=ìåÉ=Ñçêã~íáçå=íÉÅÜåáèìÉ=Ç~åë=äÉ=Ççã~áåÉ=Çì=îáå=Éí=ÇÉ=ä~=
îáåáÑáÅ~íáçåK= bå= NVTQ= áä= áåí≠ÖêÉ= ä~= ã~áëçå= o^me^bi= jf`ebi= ÅçããÉ= ~ëëáëí~åí= éçìê= ÆíêÉ= ~ìàçìêÇÛÜìá=
êÉëéçåë~ÄäÉ=ÇÉë=~ÅÜ~íëK=
bå=é~ê~ää≠äÉ=áä=Ö≠êÉ=ìå=Ççã~áåÉ=Ç~åë=äÉë=`∑íÉë=Çì=oÜ∑åÉ=EQM=ÜÉÅí~êÉëF=b^oi=ÇÉ=aáçåóëçë=
=

=i~ìêÉåí=jlrifkI=PO=~åëI=aáêÉÅíÉìê=Ñáå~åÅáÉê=
qáíìä~áêÉ=ÇÛìå=_qp=ÇÉ=dÉëíáçå=Éí=Åçãéí~Äáäáí¨I=i~ìêÉåí=jlrifk=áåí≠ÖêÉ= ä~=ëçÅá¨í¨=o^me^bi=jf`ebi=Éå=
NVVR= ÅçããÉ= Åçãéí~ÄäÉK= fä= Éëí= ~ìàçìêÇÛÜìá= ÇáêÉÅíÉìê= Ñáå~åÅáÉê= ÇÉ= ä~= ëçÅá¨í¨= Ççåí= áä= Ö≠êÉ= ä~= Åçãéí~Äáäáí¨=
Ö¨å¨ê~äÉI=äÛ~Çãáåáëíê~íáçå=ÇÉë=~ÅÜ~íë=Éí=ÇÉë=îÉåíÉëI=~áåëá=èìÉ=ä~=ÖÉëíáçå=Çì=é~êÅ=áåÑçêã~íáèìÉK 
=

QKNPKOK=iÉë=ëáíÉë=Éí=ãçóÉåë=ÇÛÉñéäçáí~íáçå=ÇÉ=o^me^bi=jf`ebi=
=NQM=ã²=ÇÉ=ÄìêÉ~ìñ=~ì=OU=Äáë=ÇÉ=äÛ~îÉåìÉ=cê¨Ç¨êáÅ=jáëíê~ä=¶=lê~åÖÉK=
`Éë=ÄìêÉ~ìñ=çìíêÉ=ìå=~ëéÉÅí=Åä~ëëáèìÉ=ÇÉ=ÖÉëíáçå=ÇÛÉåíêÉéêáëÉ=EáåÑçêã~íáèìÉI=çìíáä=Åçãéí~ÄäÉÁF=éê¨ëÉåíÉ=
ìå=ä~Äçê~íçáêÉ=ÇÉ=Ç¨Öìëí~íáçå=~áåëá=èìÛìå=ä~Äçê~íçáêÉ=ÇÛ~å~äóëÉ=ÅçãéäÉí=ÇÉë=îáåëK=i~=ëçÅá¨í¨=é~óÉ=ìå=äçóÉê=
ÇÉ=VQM=Éìêçë=é~ê=ãçáë=éçìê=ÅÉë=äçÅ~ìñK=
=
=OOM=ã²=ÇÉ=ÅÜ~áë=ÇÉ=ëíçÅâ~ÖÉ=êìÉ=ÇÉ=ä~=äáÄÉêí¨=¶=lê~åÖÉK=aÉêåáÉê=å¨ÖçÅá~åí=çê~åÖÉçáë=¶=~îçáê=ÉåÅçêÉ=ëÉë=
ÅÜ~áë=Éå=ÅÉåíêÉ=îáääÉI=o^me^bi=jf`ebi=ëíçÅâÉ=àìëèìÛ¶=Q=MMM=ÜÉÅíçäáíêÉë=ÇÉ=îáå=Ç~åë=ÅÉííÉ=Å~îÉK=i~=ÅìîÉêáÉ=
ëÉ=Ç¨ÅçãéçëÉ=ÅçããÉ=ëìáí=W=
= = = SMM=ÜÉÅíçäáíêÉë=ÇÉ=ÅìîÉ=áåçñ=
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j~äÖê¨= ÅÉë= áåèìá¨íìÇÉëI= åçíêÉ= ÅÜáÑÑêÉ= ÇÛ~ÑÑ~áêÉë= åÛÉëí= Éå= êÉÅìä= èìÉ= ÇÉ= OIP= B= é~ê= ê~ééçêí= ¶= äÛÉñÉêÅáÅÉ=
éê¨Å¨ÇÉåíK=
=
`É= èì~ëáJã~áåíáÉå= ÇÉ= ÅÜáÑÑêÉ= ÇÛ~ÑÑ~áêÉë= ~= éì= ÆíêÉ= ê¨~äáë¨= ÖêßÅÉ= ¶= äÛ~ééçêí= ÇÉ= åçìîÉ~ìñ= ÅäáÉåíëI= äÛ~ÅíìÉä=
ÅçåíÉñíÉ=¨ÅçåçãáèìÉ=~ó~åí=Ö¨å¨ê¨=ìåÉ=Ä~áëëÉ=ÇÉë=îçäìãÉë=íê~áí¨ë=~îÉÅ=åçë=ÅäáÉåíë=íê~ÇáíáçååÉäëK=
iÛÉñÉêÅáÅÉ=OMMP=~=¨í¨=ã~êèì¨=é~ê=ìå=é~ëë~ÖÉ= áåíÉåëáÑá¨=é~ê=åçë= ÅÜ~áëI= ÅÉ=èìá=åçìë=~=éÉêãáë=ÇÛ~ã¨äáçêÉê=
ëÉåëáÄäÉãÉåí=åçë=ã~êÖÉë=ÄêìíÉëK=
=
bå=ÉÑÑÉíI=åçíêÉ=éêçÇìÅíáçå=îÉåÇìÉ=ëÛ¨ä≠îÉ=¶=NOMKOPS=Éìêçë=ÅçåíêÉ=NSKRSQ=Éìêçë=éçìê=äÛÉñÉêÅáÅÉ=éê¨Å¨ÇÉåíK=
=
^`qfsfqbp=bk=j^qfbob=ab=ob`ebo`eb=bq=ab=absbilmmbjbkq=
^ìÅìåÉ=~Åíáîáí¨=Éå=ÅÉ=Ççã~áåÉ=åDÉëí=¶=ëáÖå~äÉêK=
=
mbopmb`qfsbp=aD^sbkfo=
kçìë=ÉåíÉåÇçåë=Ç¨îÉäçééÉê=åçíêÉ=~Åíáîáí¨=ÇÉ=å¨ÖçÅÉ=é~ê=Åêçáëë~åÅÉ=ÉñíÉêåÉK=
=
^= ÅÉ= àçìêI= åçìë= ~îçåë= áÇÉåíáÑá¨= ÇÉë= ÅáÄäÉë= éçíÉåíáÉääÉë= åçìë= éÉêãÉíí~åí= ÇÛÉåîáë~ÖÉê= ìåÉ= íÉääÉ= çé¨ê~íáçå=
Åçìê~åí=OMMQK=
=
iÉë=îáëáÄáäáí¨ë=ÇÉ=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=ÇÉ=ÅÉë=ÅáÄäÉë=~ó~åí=èìÉ=äÛÉÑÑÉí=ÇÉ=ã~ëëÉ=Éåíê~≤å~åí=ìåÉ=~ã¨äáçê~íáçå=Çì=
í~ìñ=ÇÉ=ã~êÖÉ=Éí=ÇÉë=¨ÅçåçãáÉë=ÇÛ¨ÅÜÉääÉ=áãã¨Çá~íÉë=åçìë=éÉêãÉííÉåí=ÇÛÉåîáë~ÖÉê=ìåÉ=ÑçêíÉ=Åêçáëë~åÅÉ=ÇÉ=
åçíêÉ=~Åíáîáí¨K=
=
m~ê=~áääÉìêëI=åçìë=éçìîçåë=Éåîáë~ÖÉêI=¶=é~êíáê=ÇÉ=OMMRI=ìå=êÉåÑçêÅÉãÉåí=ÇÉ=åçíêÉ=ëíêìÅíìêÉ=é~ê=äÛ~Åèìáëáíáçå=
çì=ä~=ãáëÉ=Éå=éä~ÅÉ=ÇÛìåÉ=~Åíáîáí¨=ÇÉ=îáåáÑáÅ~íáçåI=ÇÉîÉå~åí=~áåëá=ìå=î¨êáí~ÄäÉ=å¨ÖçÅá~åí=îáåáÑáÅ~íÉìê=¨äÉîÉìêK=
=
cfif^ibp=bq=m^oqf`fm^qflkp=
kçìë=îçìë=áåÑçêãçåë=èìÉ=åçíêÉ=ëçÅá¨í¨=åÛ~=ê¨~äáë¨=~ìÅìå=áåîÉëíáëëÉãÉåí=ÇÉ=ÅÉííÉ=å~íìêÉK=
=
obpriq^qp=b`lkljfnrbp=bq=cfk^k`fbop=
^ì=íáíêÉ=ÇÉ=äDÉñÉêÅáÅÉ=Åäçë=äÉ=PM=ëÉéíÉãÄêÉ=OMMP=W=
= äÉ= ÅÜáÑÑêÉ= ÇD~ÑÑ~áêÉë= eKqK= ëDÉëí= ¨äÉî¨= ¶= NNKVUMKPRP= Éìêçë= EÅçåíêÉ= NOKOSPKNSU= Éìêçë= ~ì= íáíêÉ= ÇÉ= äDÉñÉêÅáÅÉ=
éê¨Å¨ÇÉåíFI=ëçáí=ìåÉ=î~êá~íáçå=ÇÉ=JOIPN=BK=
= äÉë= ÅÜ~êÖÉë=ÇDÉñéäçáí~íáçå=ÇÉ= äDÉñÉêÅáÅÉ=ëÉ= ëçåí=¨äÉî¨Éë=¶=NNKVNOKMPO=Éìêçë= EÅçåíêÉ=NOKOMOKROO=Éìêçë=~ì=
íáíêÉ=ÇÉ=äDÉñÉêÅáÅÉ=éê¨Å¨ÇÉåíF=ëçáí=ìåÉ=î~êá~íáçå=ÇÉ=JOIPU=BK=
=
iÉ=ê¨ëìäí~í=ÇDÉñéäçáí~íáçå=êÉëëçêí=¶=SUKPOM=Éìêçë=EÅçåíêÉ=SMKSQS=Éìêçë=~ì=íáíêÉ=ÇÉ=äDÉñÉêÅáÅÉ=éê¨Å¨ÇÉåíF=ëçáí=
ìåÉ=î~êá~íáçå=ÇÉ=NOISR=BK=
=
iÉ=ãçåí~åí=ÇÉë=íê~áíÉãÉåíë=Éí=ë~ä~áêÉë=ëD¨ä≠îÉ=¶=PVNKVUM=Éìêçë=ÅçåíêÉ=PQUKRPR=Éìêçë=~ì=íáíêÉ=ÇÉ=äDÉñÉêÅáÅÉ=
éê¨Å¨ÇÉåíI=ëçáí=ìåÉ=î~êá~íáçå=ÇÉ=NOIQT=BK=
=
iÉ= ãçåí~åí= ÇÉë= ÅÜ~êÖÉë= ëçÅá~äÉë= ëD¨ä≠îÉ= ¶= NUMKPMV= Éìêçë= ÅçåíêÉ= NSSKTSM= Éìêçë= ~ì= íáíêÉ= ÇÉ= äDÉñÉêÅáÅÉ=
éê¨Å¨ÇÉåíI=ëçáí=ìåÉ=î~êá~íáçå=ÇÉ=UINO=BK=
=
^éê≠ë= éêáëÉ= Éå= ÅçãéíÉ= ÇDìå= ê¨ëìäí~í= Ñáå~åÅáÉê= ÇÉ= QKVRP= Éìêçë= ÅçåíêÉ= NOKRPR= Éìêçë= ~ì= íáíêÉ= ÇÉ= äDÉñÉêÅáÅÉ=
éê¨Å¨ÇÉåíI= äÉ= ê¨ëìäí~í= Åçìê~åí= ~î~åí= áãé∑í=ÇÉ= äDÉñÉêÅáÅÉ= êÉëëçêí= ¶=TPKOTQ=Éìêçë= ÅçåíêÉ= TPKNUO=Éìêçë=éçìê=
äDÉñÉêÅáÅÉ=éê¨Å¨ÇÉåíI=ëçáí=ìåÉ=î~êá~íáçå=ÇÉ=MINP=BK=
=



=
=

=

PR

`çãéíÉ=íÉåì=ÇÉë=¨ä¨ãÉåíë=ÅáJÇÉëëìëI=Çì=ê¨ëìäí~í=ÉñÅÉéíáçååÉä=ÇÉ=OKOQR=ÉìêçëI=ÇÉ=äDáãé∑í=ëìê=äÉë=Ä¨å¨ÑáÅÉë=
ÇÉ=PMKNPN=ÉìêçëI=äÉ=ê¨ëìäí~í=ÇÉ=äDÉñÉêÅáÅÉ=ëÉ=ëçäÇÉ=é~ê=ìå=Ä¨å¨ÑáÅÉ=ÇÉ=QRKPUUITR=Éìêçë=EÅçåíêÉ=ìå=Ä¨å¨ÑáÅÉ=ÇÉ=
RMKSMS=Éìêçë=~ì=íáíêÉ=ÇÉ=äDÉñÉêÅáÅÉ=éê¨Å¨ÇÉåíFI=ëçáí=ìåÉ=î~êá~íáçå=ÇÉ=JNMIPN=BK=
=
^ì=PM= ëÉéíÉãÄêÉ=OMMPI= äÉ= íçí~ä=Çì=Äáä~å=ÇÉ= ä~=pçÅá¨í¨= ëD¨äÉî~áí= ¶=OKVQNKVOT=Éìêçë= ÅçåíêÉ=NKUUPKNNT=Éìêçë=
éçìê=äDÉñÉêÅáÅÉ=éê¨Å¨ÇÉåíI=ëçáí=ìåÉ=î~êá~íáçå=ÇÉ=RSIOP=BK=
=
bëí=àçáåí=Éå=~ååÉñÉ=~ì=éê¨ëÉåí=ê~ééçêíI=äÉ=í~ÄäÉ~ì=ÇÉë=ê¨ëìäí~íë=éê¨îì=é~ê=äD~êíáÅäÉ=NQU=Çì=Ç¨ÅêÉí=Çì=OP=ã~êë=
NVSTK=
=
mobpbkq^qflk=abp=`ljmqbp=^kkrbip=
iÉë=ÅçãéíÉë=~ååìÉäë=ÇÉ=äDÉñÉêÅáÅÉ=Åäçë=äÉ=PM=ëÉéíÉãÄêÉ=OMMP=èìÉ=åçìë=ëçìãÉííçåë=¶=îçíêÉ=~ééêçÄ~íáçå=çåí=
¨í¨= ¨í~Ääáë= ÅçåÑçêã¨ãÉåí= ~ìñ= ê≠ÖäÉë= ÇÉ= éê¨ëÉåí~íáçå= Éí= ~ìñ= ã¨íÜçÇÉë= ÇD¨î~äì~íáçå= éê¨îìÉë= é~ê= ä~=
ê¨ÖäÉãÉåí~íáçå=Éå=îáÖìÉìêK=
=
iÉë= ê≠ÖäÉë= ÇÉ= éê¨ëÉåí~íáçå= Éí= äÉë=ã¨íÜçÇÉë= ÇD¨î~äì~íáçå= êÉíÉåìÉë= ëçåí= áÇÉåíáèìÉë= ¶= ÅÉääÉë= ÇÉ= äDÉñÉêÅáÅÉ=
éê¨Å¨ÇÉåíK=
=
iÉ=Äáä~å=Éí=äÉ=ÅçãéíÉ=ÇÉ=ê¨ëìäí~í=ÑáÖìêÉåí=Éå=~ååÉñÉK=
=
^ccb`q^qflk=ar=obpriq^q=
kçìë=îçìë=éêçéçëçåë=ÇD~ÑÑÉÅíÉê=äÉ=Ä¨å¨ÑáÅÉ=ÇÉ=äDÉñÉêÅáÅÉ=ëD¨äÉî~åí=¶=QRKPUUITR=Éìêçë=ÇÉ=ä~=ã~åá≠êÉ=ëìáî~åíÉ=W=
=
lêáÖáåÉ=
o¨ëìäí~í=ÇÉ=äDÉñÉêÅáÅÉ= = QRKPUUITR=Éìêçë=
=
^ÑÑÉÅí~íáçå=
Dotations aux réserves :=
^ìíêÉë=ê¨ëÉêîÉëI=ëçáí== QRKPUUITR=Éìêçë=
=
qçí~ìñ= QRKPUUITR=Éìêçë=
=
o^mmbi=abp=afsfabkabp=afpqof_rbp=
`çåÑçêã¨ãÉåí=~ìñ=Çáëéçëáíáçåë=ÇÉ=äD~êíáÅäÉ=OQP=Äáë=ÇÉ=`çÇÉ=Ö¨å¨ê~ä=ÇÉë=áãé∑íëI=åçìë=îçìë=ê~ééÉäçåë=èìÉ=
äÉë=ëçããÉë=ÇáëíêáÄì¨Éë=¶=íáíêÉ=ÇÉ=ÇáîáÇÉåÇÉëI=éçìê=äÉë=íêçáë=ÉñÉêÅáÅÉë=éê¨Å¨ÇÉåíëI=çåí=¨í¨=äÉë=ëìáî~åíÉë=W==
=

bñÉêÅáÅÉ=Åäçë=äÉ= aáîáÇÉåÇÉ=ÇáëíêáÄì¨= ^îçáê=ÑáëÅ~ä= oÉîÉåì=ê¨Éä=

PM=ëÉéíÉãÄêÉ=OMMO= RMIMM= ORIMM= TRIMM=
PM=ëÉéíÉãÄêÉ=OMMN= M= M= M=
PM=ëÉéíÉãÄêÉ=OMMM= NOIOM= SINM= NUIPM=

=
abmbkpbp=klk=abar`qf_ibp=cfp`^ibjbkq=
`çåÑçêã¨ãÉåí=~ìñ=Çáëéçëáíáçåë=ÇÉë=~êíáÅäÉë=OOP=èì~íÉê=Éí=OOP=èìáåèìáÉë=Çì=`çÇÉ=Ö¨å¨ê~ä=ÇÉë=áãé∑íëI=åçìë=
îçìë= ëáÖå~äçåë= èìÉ= äÉë= ÅçãéíÉë= ÇÉ= äÛÉñÉêÅáÅÉ= ¨Åçìä¨= éêÉååÉåí= Éå= ÅÜ~êÖÉ= ìåÉ= ëçããÉ= ÇÉ= TKVTU= ÉìêçëI=
ÅçêêÉëéçåÇ~åí=¶=ÇÉë=Ç¨éÉåëÉë=åçå=Ç¨ÇìÅíáÄäÉë=ÑáëÅ~äÉãÉåíK=
=
m~ê=Åçåë¨èìÉåíI=äÛáãé∑í=ëìééçêí¨=Éå=ê~áëçå=ÇÉëÇáíÉë=Ç¨éÉåëÉë=Éí=ÅÜ~êÖÉë=ëÛ¨ä≠îÉ=¶=OKSRV=ÉìêçëK=
=
fkcloj^qflkp=`lk`bok^kq=ibp=j^ka^q^fobp=pl`f^ru=
Liste des mandats sociaux=
`çåÑçêã¨ãÉåí= ~ìñ= Çáëéçëáíáçåë= ÇÉ= äD~êíáÅäÉ= iK= OORJNMOJNI= ~äK= P= Çì= `çÇÉ= ÇÉ= ÅçããÉêÅÉI= åçìë= îçìë=
Åçããìåáèìçåë=ÅáJ~éê≠ë=ä~=äáëíÉ=ÇÉ=äDÉåëÉãÄäÉ=ÇÉë=ã~åÇ~íë=Éí=ÑçåÅíáçåë=ÉñÉêÅ¨Éë=Ç~åë=íçìíÉë=ëçÅá¨í¨ë=é~ê=
ÅÜ~Åìå=ÇÉë=ã~åÇ~í~áêÉë=ëçÅá~ìñ=ÇÉ=ä~=pçÅá¨í¨K=
=
`lkqolib=abp=`ljjfpp^fobp=^ru=`ljmqbp=
kçìë=~ääçåë=ã~áåíÉå~åí=îçìë=ÇçååÉê=äÉÅíìêÉ=Çì=ê~ééçêí=Ö¨å¨ê~ä=ÇÉ=îçë=`çããáëë~áêÉë=~ìñ=ÅçãéíÉë=Éí=ÇÉ=
äÉìê=ê~ééçêí=ëé¨Åá~ä=ëìê=äÉë=ÅçåîÉåíáçåë=îáë¨Éë=~ìñ=~êíáÅäÉë=iK=OORJPU=Éí=ëìáî~åíë=Çì=`çÇÉ=ÇÉ=ÅçããÉêÅÉK=
kçìë=îçìë=áåÇáèìçåë=èìÉ=ä~=äáëíÉ=Éí=äDçÄàÉí=ÇÉë=ÅçåîÉåíáçåë=Åçìê~åíÉë=ÅçåÅäìÉë=¶=ÇÉë=ÅçåÇáíáçåë=åçêã~äÉë=
çåí=¨í¨=Åçããìåáèì¨ë=~ìñ=~Çãáåáëíê~íÉìêë=Éí=~ìñ=`çããáëë~áêÉë=~ìñ=ÅçãéíÉë=ÅçåÑçêã¨ãÉåí=¶=äD~êíáÅäÉ=VOJN=
Çì= Ç¨ÅêÉí= Çì= OP=ã~êë= NVST= äçêë= ÇÉ= ä~= ê¨ìåáçå= Çì= `çåëÉáä= ÇD~Çãáåáëíê~íáçå= ~ó~åí= ~êêÆí¨= äÉë= ÅçãéíÉë= ÇÉ=
äDÉñÉêÅáÅÉK=
=



=
=

=
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pfqr^qflk=abp=j^ka^qp=abp=^ajfkfpqo^qbrop=
oÉåçìîÉääÉãÉåí=ÇÉ=ã~åÇ~í=ÇD~Çãáåáëíê~íÉìêë=
iÉë=ã~åÇ~íë=ÇD~Çãáåáëíê~íÉìêë=ÇÉ=W=
ä~=ëçÅá¨í¨=^asbkafI=êÉéê¨ëÉåí¨É=é~ê=jçåëáÉìê=cê~å´çáë=`i^rpqobp=
jçåëáÉìê=dìáää~ìãÉ=ov`ht^boq=
jçåëáÉìê=máÉêêÉJvîÉë=ov`ht^boq=
~êêáî~åí= ¶= Éñéáê~íáçå= äçêë= ÇÉ= ä~= éê¨ëÉåíÉ= ~ëëÉãÄä¨ÉI= åçìë= îçìë= éêçéçëçåë= ÇÉ= äÉë= êÉåçìîÉäÉê= Ç~åë= äÉìêë=
ÑçåÅíáçåë= éçìê= ìåÉ= åçìîÉääÉ= é¨êáçÇÉ= ÇÉ= ëáñ= ~åå¨ÉëI= ëçáí= àìëèìD¶= äÛáëëìÉ= ÇÉ= äD~ëëÉãÄä¨É= ëí~íì~åí= ëìê= äÉë=
ÅçãéíÉë=ÇÉ=äÛÉñÉêÅáÅÉ=Åäçë=~ì=PM=pÉéíÉãÄêÉ=OMMVK=
=
pfqr^qflk=abp=j^ka^qp=abp=`ljjfpp^fobp=^ru=`ljmqbp=
oÉåçìîÉääÉãÉåí=Çì=ã~åÇ~í=Çì=`çããáëë~áêÉ=~ìñ=ÅçãéíÉë=íáíìä~áêÉ=
iÉ=ã~åÇ~í=ÇÉ=W=
i~= ëçÅá¨í¨= c_= ^rafqI= êÉéê¨ëÉåí¨É= é~ê= jçåëáÉìê= _^oobI= `çããáëë~áêÉ= ~ìñ= ÅçãéíÉë= íáíìä~áêÉ= ~êêáî~åí= ¶=
Éñéáê~íáçåI= åçìë= îçìë= éêçéçëçåë= ÇÉ= äÉ= êÉåçìîÉäÉê= Ç~åë= ëÉë= ÑçåÅíáçåë= éçìê= ìåÉ= åçìîÉääÉ= é¨êáçÇÉ= ÇÉ= ëáñ=
ÉñÉêÅáÅÉëI= ëçáí= éçìê= ìåÉ= Çìê¨É= îÉå~åí= ¶= Éñéáê~íáçå= ¶= äDáëëìÉ= ÇÉ= äD~ëëÉãÄä¨É= ~ééÉä¨É= ¶= ëí~íìÉê= ëìê= äÉë=
ÅçãéíÉë=ÇÉ=äDÉñÉêÅáÅÉ=Åäçë=~ì=PM=pÉéíÉãÄêÉ=OMMVK=
oÉãéä~ÅÉãÉåí=Çì=Åçããáëë~áêÉ=~ìñ=ÅçãéíÉë=ëìééä¨~åí=
kçìë=îçìë=éêçéçëçåë=ÇÉ=åçããÉê=W=
i~=ëçÅá¨í¨=o_=^rafqI=Éå=èì~äáí¨=ÇÉ=`çããáëë~áêÉ=~ìñ=ÅçãéíÉë=ëìééä¨~åí=éçìê=ìåÉ=é¨êáçÇÉ=ÇÉ=ëáñ=ÉñÉêÅáÅÉëI=
ëçáí=àìëèìD¶=äÛáëëìÉ=ÇÉ=äD~ëëÉãÄä¨É=èìá=ëí~íìÉê~=ëìê=äÉë=ÅçãéíÉë=ÇÉ=äDÉñÉêÅáÅÉ=Åäçë=~ì=PM=pÉéíÉãÄêÉ=OMMVI=Éå=
êÉãéä~ÅÉãÉåí=ÇÉ=jçåëáÉìê=j~ìêáÅÉ=`^i^jbiI=`çããáëë~áêÉ=~ìñ=ÅçãéíÉë=ëìééä¨~åíI=Ççåí=äÉ=ã~åÇ~í=åDÉëí=
é~ë=êÉåçìîÉä¨K=
=
kçìë=Éëé¨êçåë=èìÉ=ÅÉ=èìá=éê¨Å≠ÇÉ=êÉÅÉîê~=îçíêÉ=~Öê¨ãÉåí=Éí=èìÉ=îçìë=îçìÇêÉò=ÄáÉå=îçíÉê=äÉë=ê¨ëçäìíáçåë=
èìá=îçìë=ëçåí=ëçìãáëÉëK=
=
iÉ=`çåëÉáä=ÇD~Çãáåáëíê~íáçå=
=

^kkbub=
ifpqb=abp=^ajfkfpqo^qbrop=bk=clk`qflk=

bq^_ifb=mob^i^_ibjbkq=^=iD^ppbj_ibb=dbkbo^ib=bk=a^qb=
ar=V=ab`bj_ob=OMMP=

 
jçåëáÉìê=dìáää~ìãÉ=ov`ht^boq=
N=êìÉ=ÇÉë=`áÖ~äÉëI=UQOPM=`e^qb^rkbrc=ar=m^mb==
=
^ìíêÉë=ÑçåÅíáçåë=
mad=^asbkaf=p^=
mad=dolrmb=^asbkaf=
=
jçåëáÉìê=máÉêêÉJvîÉë=ov`ht^boq=
N=êìÉ=ÇÉë=`áÖ~äÉëI=UQOPM=`e^qb^rkbrc=ar=m^mb==
=
^ìíêÉë=ÑçåÅíáçåë=
^Çãáåáëíê~íÉìê=dolrmb=^asbkaf=
=
^asbkaf=
R=mä~ÅÉ=oçÄÉêí=pÅÜìã~åI=PUMMM=dobkl_ibI==
=
oÉéê¨ëÉåí~åí=éÉêã~åÉåí=ÇÉ=^asbkaf=W=jçåëáÉìê=cê~å´çáë=`i^rpqobp=
NRP=^îÉåìÉ=ÇÉ=äDbóÖ~ä~=PUTMM=`lobk`==
=
jçåëáÉìê=cê~å´çáë=`i^rpqobp=Éëí=¨Ö~äÉãÉåí=êÉéê¨ëÉåí~åí=éÉêã~åÉåí=ÇÉ=ä~=ëçÅá¨í¨=`i^rpqobp=`lkpbfi=
fkqbokbq=EÇçåí=áä=Éëí=Ö¨ê~åíFI=~Çãáåáëíê~íÉìê=ÇÉ=ä~=ëçÅá¨í¨=dolrmb=^asbkaf=Éí=ä~=ëçÅá¨í¨=^asbkafK=



=
=

=
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RKNKN=_áä~å=
=

^`qfc=

=
MNLNMLOMMO=Ó=PMLMVLOMMP=

NO=ãçáë=

NLNMLOMMN=Ó=
PMLMVLOMMO=
NO=ãçáë=

NLNMLOMMM=Ó
PMLMVLOMMN=
NO=ãçáë=

bå=Éìêçë= _êìí= ^ãçêíKLmêçî kÉí= kÉí= kÉí=

== == == == == ==
fããçÄáäáë~íáçåë=áåÅçêéçêÉääÉë= = = = = =
`çåÅÉëëáçåëI=ÄêÉîÉíë= N=TRP= N=TRP= = = =

= = = = = =

fããçÄáäáë~íáçåë=ÅçêéçêÉääÉë= = = = = =
`çåëíêìÅíáçåë= NO=NVR= NO=NVR= = = O=QPV=
fåëíK=qÉÅÜåK=ã~íK=Éí=çìíK=áåÇìëíêáÉä= QP=RSP= PV=URP= P=TNM= T=TRM= NN=TVM=
^ìíêÉë=áããçK=ÅçêéçêÉääÉë= NOM=UNU= RS=UTV= SP=VPV= NV=VSO= PM=OUV=

= = = = = =

fããçÄáäáë~íáçåë=Ñáå~åÅá≠êÉë== = = = = =
m~êíáÅáé~íáçåë=C=Åê¨~åÅÉë=ê~íí~ÅÜ¨Éë= N=VOM = N=VOM= O=UPR= O=UPR=
^ìíêÉë=áããçK=Ñáå~åÅá≠êÉë= N=MVT = N=MVT= PM= =

= = = = = =

^ÅíáÑ=áããçÄáäáë¨= NUN=PQV NNM=SUN= TM=SST= PM=RTU= QT=PRQ=
píçÅâë= = = = =
j~êÅÜ~åÇáëÉë= PPO=SSR = PPO=SSR= TQ=OPR= OQR=TUM=

= = = = = =

`ê¨~åÅÉë= = = = =
`äáÉåíë=Éí=ÅçãéíÉë=ê~íí~ÅÜ¨ë= N=VQM=QMU = N=VQM=QMU= N=MQP=NOV= N=TRM=MOO=
mÉêëçååÉä= P=RTS = P=RTS= = =
bí~íI=áãé∑íë=ëìê=Ä¨å¨ÑáÅÉë= = = T=VPQ= NR=VOT=
bí~í=í~ñÉë=ëìê=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë= NVQ=MTN = NVQ=MTN= NMS=SPP= ONU=QQO=

= = = = = =

aáîÉêë== = = = =
s~äÉìêë=ãçÄáäá≠êÉë=ÇÉ=éä~ÅÉãÉåí= = = = R=NSS=
aáëéçåáÄáäáí¨ë= PVT=NPP = PVT=NPP= SNV=MNP= PRN=ROM=
= = = = = =

`Ü~êÖÉë=Åçåëí~í¨Éë=ÇÛ~î~åÅÉ= P=QMQ = P=QMQ= N=RVO= N=ROV=
= = = = = =

^ÅíáÑ=ÅáêÅìä~åí= O=UTN=ORV = O=UTN=ORV= N=URO=RPV= O=RUU=PUU=
=`çãéíÉë=ÇÉ=ê¨Öìä~íáçå= = = = =
== = = = =

qlq^i=dbkbo^i= P=MRO=SMU NNM=SUN= O=VQN=VOT= N=UUP=NNT= O=SPR=TQP=
=

m^ppfc=
MNLNMLOMMO=Ó=
PMLMVLOMMP=

NLNMLOMMN=Ó=
PMLMVLOMMO=

NLNMLOMMM=Ó=
PMLMVLOMMN=

bå=Éìêçë= NO=ãçáë= NO=ãçáë= ãçáë=
== == == ==

`~éáí~ä== TT=TQV= TT=TQV= TT=TQV

o¨ëÉêîÉ=ä¨Ö~äÉ= U=SOV= U=SOV= U=SOV

o¨ëÉêîÉë=ê¨ÖäÉãÉåí¨Éë= PT=PQS= PT=PQS= PT=PQS

^ìíêÉë=ê¨ëÉêîÉë= NRO=MVS= ORN=QVM= OOP=QOV

oÉéçêí=¶=åçìîÉ~ì= = =

o¨ëìäí~í=ÇÉ=äDÉñÉêÅáÅÉ= QR=PUU= RM=SMS= OU=MSN

`~éáí~ìñ=éêçéêÉë= PON=OMV= QOR=UON= PTR=ONQ
== = = =

aÉííÉë= = =

bãéêìåíë= OQ=VUM= =

a¨ÅçìîÉêíëI=ÅçåÅçìêë=Ä~åÅ~áêÉë= NUS=USQ= =

^ëëçÅá¨ë= VTQ= N=PMP= NR=ORT

aÉííÉë=ÑçìêåáëëÉìêëI=ÅçãéíÉë=ê~íí~ÅÜ¨ë= O=OPV=PUP= N=OPS=PNS= O=MSM=QRQ

mÉêëçååÉä= QU=TQT= TO=UTM= TS=TOO

lêÖ~åáëãÉë=ëçÅá~ìñ= NMO=NUU= NMR=QNN= UV=QNT

bí~íI=áãé∑íë=ëìê=äÉë=Ä¨å¨ÑáÅÉë= QPS= PQR=

bí~í=í~ñÉë=ëìê=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë= = O=PMQ=

^ìíêÉë=ÇÉííÉë=ÑáëÅ~äÉë=C=ëçÅá~äÉë= NR=PTV= NP=QOQ= V=UTR

^ìíêÉë=ÇÉííÉë= N=TSP= OR=POM= U=UMN

qçí~ä=ÇÉë=ÇÉííÉë= O=SOM=TNU= N=QRT=OVS= O=OSM=ROU

`çãéíÉë=É=ê¨Öìä~íáçå= = =

qlq^i=dbkbo^i= O=VQN=VOT= N=UUP=NNT= O=SPR=TQP=



=
=

=

PU

RKNKO=`çãéíÉ=ÇÉ=ê¨ëìäí~í==
=

`ljmqb=ab=obpriq^q=

MNLNMLOMMO=Ó=PMLMVLOMMP=
NO=ãçáë=

NLNMLOMMN=Ó=
PMLMVLOMMO=
NO=ãçáë=

NLNMLOMMM=Ó=
PMLMVLOMMN=
NO=ãçáë=

bå=Éìêçë= cê~åÅÉ= bñéçêí= qçí~ä= qçí~ä= qçí~ä=

sÉåíÉë=ÇÉ=ã~êÅÜ~åÇáëÉë= U=SPR=SPV= P=ONMP=MMO= NN=UPU=SQO= NO=OQN=RSU= NM=UVQ=PQM=
mêçÇìÅíáçå=îÉåÇìÉ== NNT=UMR= O=QPN= NOM=OPS= NS=RSQ= S=SOP=

`ÜáÑÑêÉ=ÇD~ÑÑ~áêÉë=åÉíë= U=TRP=QQQ= P=OMR=QPQ= NN=VRU=UTV= NO=ORU=NPO= NM=VMM=VSQ=
oÉéêáëÉë=ëìê=~ãçêíK=Éí=éêçîKI=íê~åëÑÉêíë=ÇÉ=ÅÜ~êÖÉë=ENF = = ON=QSR= R=MOS= S=UMM=
^ìíêÉë=éêçÇìáíë= = = V= V= NSS=

qçí~ä=ÇÉë=éêçÇìáíë=ÇÛÉñéäçáí~íáçå= = = NN=VUM=PRP= NO=OSP=NSU= NM=VMT=VPN=
= = = = = =
^ÅÜ~í=ÇÉ=ã~êÅÜ~åÇáëÉë= = NN=PTR=RUO= NN=POP=OTQ= NM=QQN=QMR=
s~êá~íáçå=ÇÉ=ëíçÅâ=ã~êÅÜ~åÇáëÉë= = JORU=QOV= NTN=RQR= JNSU=TOR=
^ÅÜ~í=ÇÉ=ã~íá≠êÉë=éêÉãá≠êÉë=C=~ìíêÉë=~ééêçîK= = QPU= TPN= N=MRU=
^ìíêÉ=~ÅÜ~íë=Éí=ÅÜ~êÖÉë=ÉñíÉêåÉë= = NTQ=UTQ= NRO=QTU= NOR=VNP=
fãé∑íëI=í~ñÉë=Éí=îÉêëÉãÉåíë=~ëëáãáä¨ë= OP=QMN= NU=RTS= NU=QPR=
p~ä~áêÉë=Éí=íê~áíÉãÉåíë= PVN=VUM= PQU=RPR= PMT=UMQ=
`Ü~êÖÉë=ëçÅá~äÉë= NUM=PMV= NSS=TSM= NQO=SPV=
^ãçêíáëëÉãÉåíë=Éí=éêçîáëáçåë== OP=USS= OM=SNO= NT=QQQ=
^ìíêÉë=ÅÜ~êÖÉë= NN= U= NQV=

qçí~ä=ÇÉë=ÅÜ~êÖÉë=ÇÛÉñéäçáí~íáçå= NN=VNO=MPO= NO=OMO=ROO= NM=UUS=NOQ=
o¨ëìäí~í=ÇDÉñéäçáí~íáçå= SU=POM= SM=SQS= ON=UMS=

^ìíêÉë=áåí¨êÆíë=Éí=éêçÇìáíë=~ëëáãáä¨ë= S=UVM= T=NVQ= NN=NRN=
oÉéêáëÉë=ëìê=éêçîáëáçåë=Éí=íê~åëÑÉêíë=ÇÉ=ÅÜ~êÖÉë= = NS=PMQ= =
qçí~ä=ÇÉë=éêçÇìáíë=Ñáå~åÅáÉêë= S=UVM= OP=QVU= NN=NRN=
= = = =

açí~íáçåë=Ñáå~åÅá≠êÉë=~ìñ=~ãçêíK=Éí=éêçîK= = = PV=
fåí¨êÆíë=Éí=ÅÜ~êÖÉë=~ëëáãáä¨Éë= N=VPS= = =
`Ü~êÖÉë=åÉííÉë=ÇÉ=ÅÉëëáçåë=ÇÉ=sjm= = NM=VSP= =
qçí~ä=ÇÉë=ÅÜ~êÖÉë=Ñáå~åÅá≠êÉë= N=VPS= NM=VSP= PV=

o¨ëìäí~í=Ñáå~åÅáÉê= Q=VRP= NO=RPR= NN=NNN=
= = = =

o¨ëìäí~í=Åçìê~åí=~î~åí=áãé∑í= TP=OTQ= TP=NUO= PO=VNU=
mêçÇìáíë=ÉñÅÉéíáçååÉäë=ëìê=çé¨ê~íáçåë=ÇÉ=ÖÉëíáçå= O=PSS= QN= NOU=
mêçÇìáíë=ÉñÅÉéíáçååÉäë=ëìê=çé¨ê~íáçåë=Éå=Å~éáí~ä= RN=NTS= T=MTV= NP=VPU=
qçí~ä=ÇÉë=éêçÇìáíë=ÉñÅÉéíáçååÉäë=EOF= RP=RQP= T=NON= NQ=MST=
= = = =

`Ü~êÖÉë=ÉñÅÉéíáçååÉääÉë=ëìê=çé¨ê~íáçåë=ÇÉ=ÖÉëíáçå= ORU= = ROQ=
`Ü~êÖÉë=ÉñÅÉéíáçååÉääÉë=ëìê=çé¨ê~íáçåë=Éå=Å~éáí~ä= RN=MPV= = =
qçí~ä=ÇÉë=ÅÜ~êÖÉë=ÉñÅÉéíáçååÉääÉë=EOF= RN=OVT= = ROQ=

o¨ëìäí~í=ÉñÅÉéíáçååÉä== O=OQR= T=NON= NP=RQO=
============================fãé∑í=ëìê=äÉë=Ä¨å¨ÑáÅÉë== PM=NPN= OV=SVT= NU=PVV=

qçí~ä=ÇÉë=éêçÇìáíë= NO=MQM=TUS= NO=OVP=TUT= NM=VPP=NQV=
qçí~ä=ÇÉë=ÅÜ~êÖÉë= NN=VVR=PVT= NO=OQP=NUN= NM=VMR=MUS=

o¨ëìäí~í=åÉí=ÇÉ=äDÉñÉêÅáÅÉ= QR=PUU= RM=SMS= OU=MSN=
== = = == == ==

ENF=Ççåí=íê~åëÑÉêí=ÇÉ=ÅÜ~êÖÉë= = = = = = ============NT=SRV= ======R=MOS========= S=UMM=
EOF=Ç¨í~áä=ÇÉë=éêçÇìáíë=Éí=ÅÜ~êÖÉë=ÉñÅÉéíáçååÉäë=W=
=

= `Ü~êÖÉë=ÉñÅÉéíáçååÉääÉë= mêçÇìáíë=ÉñÅÉéíáçååÉäë=

^kK=molsK`^aK`iqp=OOUT=H=molaK=dbpqK=TV= = O=PSS=
s^iK=`bpK=_jt=QTRNM=H=qfqobp=sfp^k=VSM= = QU=QTM=
obj_K=^u^=SQU=H=``som=NQNT=H=do^jfqf`l=SQO= = =OTMU=
s^iK=`bpK_jt=RMNOR=H=qfqobp=VNR=H=co^k`eK=ORU= RN=OVU= =
qlq^i= RN=OVU= RP=RQP=
=
= ===



=
=

=

PV

RKNKP=^ååÉñÉ=~ìñ=ÅçãéíÉë=ëçÅá~ìñ==
=
qçí~ä=Çì=Äáä~å=~î~åí=ê¨é~êíáíáçå=W=O=VQN=VOTISS== o¨ëìäí~í=W=Ä¨å¨ÑáÅÉ=ÇÉ=QR=PUUITR=
=
iÉë=åçíÉë=áåÇáèì¨Éë=ÅáJ~éê≠ë=Ñçåí=é~êíáÉ=áåí¨Öê~åíÉ=ÇÉë=ÅçãéíÉë=~ååìÉäë=èìá=çåí=¨í¨=¨í~Ääáë=äÉ=NTLNNLMP=é~ê=
äÉë=ÇáêáÖÉ~åíë=ÇÉ=äÛÉåíêÉéêáëÉK=
=
NK=o≠ÖäÉë=Éí=ã¨íÜçÇÉë=Åçãéí~ÄäÉë=
=
iÉë=ÅçåîÉåíáçåë=Åçãéí~ÄäÉë=çåí=¨í¨=~ééäáèì¨Éë=Ç~åë=äÉ=êÉëéÉÅí=Çì=éêáåÅáéÉ=ÇÉ=éêìÇÉåÅÉI=ÅçåÑçêã¨ãÉåí=
~ìñ=ÜóéçíÜ≠ëÉë=ÇÉ=Ä~ëÉ=W=
=`çåíáåìáí¨=ÇÉ=äÛÉñéäçáí~íáçå=
i~=Åçåíáåìáí¨=ÇÛÉñéäçáí~íáçå=Éëí=~ëëìê¨ÉK=
=mÉêã~åÉåÅÉ=ÇÉë=ã¨íÜçÇÉë=Åçãéí~ÄäÉë=ÇÛìå=ÉñÉêÅáÅÉ=¶=äÛ~ìíêÉ=
i~=éÉêã~åÉåÅÉ=ÇÉë=ã¨íÜçÇÉë=Åçãéí~ÄäÉë=ÇÛìå=ÉñÉêÅáÅÉ=¶=äÛ~ìíêÉ=~=¨í¨=êÉëéÉÅí¨ÉK=
=fåÇ¨éÉåÇ~åÅÉ=ÇÉë=ÉñÉêÅáÅÉë=
iÉ=í~ÄäÉ~ì=ÑáëÅ~ä=OMRP=EUF=áåÇáèìÉ=äÉë=éêçÇìáíë=Éí=ÅÜ~êÖÉë=ëìê=ÉñÉêÅáÅÉë=~åí¨êáÉìêëK=
=
Éí=ÅçåÑçêã¨ãÉåí=~ìñ=ê≠ÖäÉë=Ö¨å¨ê~äÉë=ÇÛ¨í~ÄäáëëÉãÉåí=Éí=ÇÉ=éê¨ëÉåí~íáçå=ÇÉë=ÅçãéíÉë=~ååìÉäëK=
=
i~=ã¨íÜçÇÉ=ÇÉ=Ä~ëÉ=êÉíÉåìÉ=éçìê= äÛ¨î~äì~íáçå=ÇÉë=¨ä¨ãÉåíë= áåëÅêáíë=Éå=Åçãéí~Äáäáí¨=Éëí= ä~=ã¨íÜçÇÉ=ÇÉë=
Åçºíë=ÜáëíçêáèìÉëK=
=
iÉë=éêáåÅáé~äÉë=ã¨íÜçÇÉë=ìíáäáë¨Éë=ëçåí=äÉë=ëìáî~åíÉë=W=
=
fããçÄáäáë~íáçåë=ÅçêéçêÉääÉëK=
iÉë= áããçÄáäáë~íáçåë=ÅçêéçêÉääÉë=ëçåí=¨î~äì¨Éë=¶= äÉìê=Åçºí=ÇÛ~Åèìáëáíáçå=Eéêáñ=ÇÛ~ÅÜ~í=Éí= Ñê~áë=~ÅÅÉëëçáêÉëI=
Üçêë=Ñê~áë=ÇÛ~Åèìáëáíáçå=ÇÉë=áããçÄáäáë~íáçåëF=çì=¶=äÉìê=Åçºí=ÇÉ=éêçÇìÅíáçåK=
=
iÉë= áåí¨êÆíë= ÇÉë= Éãéêìåíë= ëé¨ÅáÑáèìÉë= ¶= ä~= éêçÇìÅíáçå= ÇÛáããçÄáäáë~íáçåë= ëçåí= áåÅäìë= Ç~åë= äÉ= Åçºí= ÇÉ=
éêçÇìÅíáçå=ÇÉ=ÅÉë=áããçÄáäáë~íáçåëK=
=
iÉë=~ãçêíáëëÉãÉåíë=éçìê=Ç¨éê¨Åá~íáçå=ëçåí=Å~äÅìä¨ë=ëìáî~åí=äÉ=ãçÇÉ=äáå¨~áêÉ=çì=Ç¨ÖêÉëëáÑ=Éí=Éå=ÑçåÅíáçå=ÇÉ=
ä~=Çìê¨É=ÇÉ=îáÉ=éê¨îìÉK=
=
`çåëíêìÅíáçåë=W= = = = = = OM=~åë=
^ÖÉåÅÉãÉåíë=Éí=~ã¨å~ÖÉãÉåíë=ÇÉë=ÅçåëíêìÅíáçåë=W= = NM=~åë=
fåëí~ää~íáçåë=íÉÅÜåáèìÉë=W= = = = = ==R=~åë=
j~í¨êáÉä=Éí=çìíáää~ÖÉ=áåÇìëíêáÉäë=W= = = = ==R=~åë=
fåëí~ää~íáçåë=Ö¨å¨ê~äÉë=W= = = = = NM=~åë=
j~í¨êáÉä=ÇÉ=ÄìêÉ~ì=Éí=áåÑçêã~íáèìÉ=W= = ==========P=¶=R=~åë=
=
m~êíáÅáé~íáçåëI=~ìíêÉë=íáíêÉë=áããçÄáäáë¨ëI=î~äÉìêë=ãçÄáäá≠êÉë=ÇÉ=éä~ÅÉãÉåíK=
i~=î~äÉìê=ÄêìíÉ=Éëí=Åçåëíáíì¨É=é~ê=äÉ=Åçºí=ÇÛ~ÅÜ~í=Üçêë=Ñê~áë=~ÅÅÉëëçáêÉëK=içêëèìÉ=ä~=î~äÉìê=ÇÛáåîÉåí~áêÉ=Éëí=
áåÑ¨êáÉìêÉ=¶=ä~=î~äÉìê=ÄêìíÉI=ìåÉ=éêçîáëáçå=éçìê=Ç¨éê¨Åá~íáçå=Éëí=Åçåëíáíì¨É=Çì=ãçåí~åí=ÇÉ=ä~=ÇáÑÑ¨êÉåÅÉK=
=
píçÅâëK=
iÉë=ëíçÅâë=ëçåí=¨î~äì¨ë=ëìáî~åí=ä~=ã¨íÜçÇÉ=éêÉãáÉê=Éåíê¨I=éêÉãáÉê=ëçêíáK==
=
i~= î~äÉìê= ÄêìíÉ= ÇÉë= ã~êÅÜ~åÇáëÉë= Éí= ÇÉë= ~ééêçîáëáçååÉãÉåíë= ÅçãéêÉåÇ= äÉ= éêáñ= ÇÛ~ÅÜ~í= Éí= äÉë= Ñê~áë=
~ÅÅÉëëçáêÉëK=
=
iÉë=éêçÇìáíë=Ñ~Äêáèì¨ë=ëçåí=î~äçêáë¨ë=~ì=Åçºí=ÇÉ=éêçÇìÅíáçå=ÅçãéêÉå~åí=äÉë=Åçåëçãã~íáçåëI=äÉë=ÅÜ~êÖÉë=
ÇáêÉÅíÉë=Éí=áåÇáêÉÅíÉë=ÇÉ=éêçÇìÅíáçåI=äÉë=~ãçêíáëëÉãÉåíë=ÇÉë=ÄáÉåë=ÅçåÅçìê~åí=¶=ä~=éêçÇìÅíáçåK=iÉ=Åçºí=ÇÉ=
ä~=ëçìëJ~Åíáîáí¨=Éëí=ÉñÅäì=ÇÉ= ä~=î~äÉìê=ÇÉë=ëíçÅâëK=iÉë= áåí¨êÆíë=ëçåí= íçìàçìêë=ÉñÅäìë=ÇÉ= ä~=î~äçêáë~íáçå=ÇÉë=
ëíçÅâëK=
=
råÉ=éêçîáëáçå=éçìê=Ç¨éê¨Åá~íáçå=ÇÉë=ëíçÅâë=¨Ö~äÉë=¶=ä~=ÇáÑÑ¨êÉåÅÉ=ÉåíêÉ=ä~=î~äÉìê=ÄêìíÉ=Ç¨íÉêãáå¨É=ëìáî~åí=
äÉë=ãçÇ~äáí¨ë=áåÇáèì¨Éë=ÅáJÇÉëëìë=Éí=äÉ=Åçìêë=Çì=àçìê=çì=ä~=î~äÉìê=ÇÉ=ê¨~äáë~íáçå=Ç¨ÇìÅíáçå=Ñ~áíÉ=ÇÉë=Ñê~áë=
éêçéçêíáçååÉäë=ÇÉ=îÉåíÉI=Éëí=ÉÑÑÉÅíì¨É=äçêëèìÉ=ÅÉííÉ=î~äÉìê=ÄêìíÉ=Éëí=ëìé¨êáÉìêÉ=¶=äÛ~ìíêÉ=íÉêãÉ=¨åçåÅ¨K=
=
`ê¨~åÅÉëK=
iÉë=Åê¨~åÅÉë=ëçåí=î~äçêáë¨Éë=¶=äÉìê=î~äÉìê=åçãáå~äÉK=råÉ=éêçîáëáçå=éçìê=Ç¨éê¨Åá~íáçå=Éëí=éê~íáèì¨É=äçêëèìÉ=
ä~=î~äÉìê=ÇÛáåîÉåí~áêÉ=Éëí=áåÑ¨êáÉìêÉ=¶=ä~=î~äÉìê=Åçãéí~ÄäÉK=
=
mêáãÉë=ÇÉ=êÉãÄçìêëÉãÉåí=ÇÉë=çÄäáÖ~íáçåëK=
iÉë=éêáãÉë=ÇÉ=êÉãÄçìêëÉãÉåí=ëçåí=~ãçêíáÉë=~ì=éêçê~í~=ÇÉë=áåí¨êÆíë=ÅçìêìëK=
=



=
=

=

QM

mêçîáëáçåë=ê¨ÖäÉãÉåí¨ÉëK=
iÉ=í~ÄäÉ~ì=OMRS=Ç¨ÅêáíI=äÉ=Å~ë=¨ÅÜ¨~åíI=äÛ¨í~í=ÇÉ=ÅÉë=éêçîáëáçåëK=
=
lé¨ê~íáçåë=Éå=ÇÉîáëÉëK=
iÉë=ÅÜ~êÖÉë=Éí=éêçÇìáíë=Éå=ÇÉîáëÉë=ëçåí=ÉåêÉÖáëíê¨ë=éçìê= äÉìê=ÅçåíêÉJî~äÉìê=¶= ä~=Ç~íÉ=ÇÉ= äÛçé¨ê~íáçåK=iÉë=
ÇÉííÉëI= Åê¨~åÅÉëI= ÇáëéçåáÄáäáí¨ë= Éå= ÇÉîáëÉë= ÑáÖìêÉåí= ~ì= Äáä~å= éçìê= äÉìê= ÅçåíêÉJî~äÉìê= ~ì= Åçìêë= ÇÉ= Ñáå=
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= i^=co^k`b=fkaK=abmK=obqoK=
= ^ppro^k`b=`obafq=

NM=NTO=
NM=NTO=

=
TN=SQT=
U=QQP=
NP=QNV=
P=PTT=
PN=MOV=
N=TST=
O=MPQ=
N=TOS=
Q=MQM=
VPO=

Q=UUM=
=

N=SOO=
N=MNT=
SMR=

qlq^ru= UP=QQO=
=

`e^odbp=bq=molarfqp=`lkpq^qbp=aÛ^s^k`b=
=

= `Ü~êÖÉë= mêçÇìáíë=

`e^odbpLmolarfqp=aÛbumilfq^qflk= P=QMQ= =
qlq^ru= P=QMQ= =
=

abq^fi=abp=`e^odbp=bq=molarfqp=`lkpq^qbp=aÛ^s^k`b=
=

= `Ü~êÖÉë= mêçÇìáíë=

jlkq^kq=^=i^=`ilqrob= P=QMQ= =
jbab`fkb=qo^s^fi= RO= =
^ppKsbef`rib=MNNMMP=^r=OOMOMQ= N=TPQ= =
o`=MNNMMP=^r=OOMOMQ= SVV= =
`lqfpK=pvkaf`^ib= TNV= =
^_lkkKqbib`ljKNMKOMMP= NPM= =
^ppK_ofp=j^`eKMNNM=MNMPMQ= SV= =

=



=
=

=

QS

`ljmlpfqflk=ar=`^mfq^i=pl`f^i=
=

= kçãÄêÉ= s~äÉìê=åçãáå~äÉ

^`qflkpLm^oqp=pl`f^ibp=`ljmlp^kq=ib=`^mfq^i=pl`f^i=^r=ab_rq=ab=iÛbubo`f`b= P=MMM= ORKVN=
^`qflkpLm^oqp=pl`f^ibp=bjfpbp=mbka^kq=iÛbubo`f`b= = =
^`qflkpLm^oqp=pl`f^ibp=obj_lropbbp=mbka^kq=iÛbubo`f`b= = =
^`qflkpLm^oqp=pl`f^ibp=`ljmlp^kq=ib=`^mfq^i=pl`f^i=bk=cfk=aÛbubo`f`b= P=MMM= ORKVN=
=

bkd^dbjbkqp=cfk^k`fbop=
=

båÖ~ÖÉãÉåíë=Ççåå¨ë= jçåí~åí=

bccbqp=bp`ljmqbp=klk=b`erp= =
^s^ipI=`^rqflkp=bq=d^o^kqfbp= =
bkd^dbjbkqp=ab=`obafqJ_^fi=jl_fifbo= =
bkd^dbjbkqp=ab=`obafqJ_^fi=fjjl_fifbo= =
bkd^dbjbkqp=bk=j^qfbob=ab=mbkpflkpI=obqo^fqbp=bq=^ppfjK= =
^rqobp=bkd^dbjbkqp=alkkbp=W= =
= ^`e^q=ab=j^o`e^kafpbp=prfs^kq=`ljj^kabp=^r=PMLMVLOMMP= N=UPM=URM=
qlq^i= N=UPM=URM=
=
k~åíáëëÉãÉåí=ÇÉë=~Åíáçåë=ÇÉ=ä~=p^=o^me^bi=jf`ebi=¶=Ü~ìíÉìê=ÇÉ=NMMB=~ì=éêçÑáí=Çì=`ê¨Çáí=^ÖêáÅçäÉI=ÇÉ=
plc^ofp=Éí=ÇÉ=ä~=_~åèìÉ=mçéìä~áêÉI=Éå=ÅçåíêÉé~êíáÉ=Çì=éêÆí=~ÅÅçêÇ¨=¶=ä~=p^=^asbkaf=éçìê=äÉ=ê~ÅÜ~í=ÇÉë=
~Åíáçåë=ÇÉ=o^me^bi=jf`ebiK=
=

fk`fabk`b=abp=bs^ir^qflkp=cfp`^ibp=abold^qlfobp=
=

= jçåí~åí=

obpriq^q=ab=iÛbubo`f`b= QR=PUU=
fjmlqp=pro=ibp=_bkbcf`bp= PM=NPN=
obpriq^q=^s^kq=fjmlqp= TR=RNV=
s^of^qflk=abp=molsfpflkp=obdibjbkqbbp= =
^rqobp=bs^ir^qflkp=abold^qlfobpK= =
obpriq^q=elop=bs^ir^qflkp=cfp`^ibp=abold^qlfobp=E^s^kq=fjmlqpF= TR=RNV=
`Éë=¨î~äì~íáçåë=çåí=éçìê=ÉÑÑÉí=ÇÛ~ìÖãÉåíÉê=EÇÉ=ÇáãáåìÉêF=äÉ=éçëíÉ=Â=éêçîáëáçåë=ê¨ÖäÉãÉåí¨Éë=ÇÉ=W=M=
=

ifpqb=abp=cfif^ibp=bq=m^oqf`fm^qflkp=
=

cáäá~äÉë=Éí=m~êíáÅáé~íáçåë= `~éáí~ä= `~éáí~ìñ
nìçíÉ=
é~êí= s~äÉìê=Åçãéí~ÄäÉ jçåí~åí=ÇÉë `^=eq=Çì=ÇÉêåáÉê=

o¨ëìäí~í=Çì=
ÇÉêåáÉê= aáîáÇÉåÇÉë

= = éêçéêÉë Ç¨íÉåìÉ= ÇÉë=íáíêÉë=Ç¨íÉåìë Å~ìíáçåë=Éí= ÉñÉêÅáÅÉ= ÉñÉêÅáÅÉ=Åäçë îÉêëÉë=

= = Éå=Éìêç= = _êìíÉ= kÉííÉ= ~î~äë=Ççåå¨ë ¨Åçìä¨= Éå=Éìêç= =

^J=oÉåëÉáÖåÉãÉåíë== = = = = = = = = =
ÅçåÅÉêå~åí=äÉë= = = = = = = = = =

Ñáäá~äÉë=Éí=é~êíáÅáé~íáçåë= = = = = = = = = =
NJ=Ñáäá~äÉë=EHRMBF= = = = = = = = = =

Néant = = = = = = = = =
OJé~êíáÅáé~íáçåë(10 à 50%) = = = = = = = = =

k¨~åí = = = = = = = = =
BJ=oÉåëÉáÖåÉãÉåíë = = = = = = = = =
ÅçåÅÉêå~åí=äÉë=~ìíêÉë = = = = = = = = =
Ñáäá~äÉë=Éí=é~êíáÅáé~íáçåë = = = = = = = = =

NJ=Ñáäá~äÉë=åçå=êÉéêáëÉë=Éå= =̂ = = = = = = = = =
Néant= = = = = = = = = =

OJé~êíáÅáé~íáçåë=åçå=êÉéêáëÉë=Éå= =̂ = = = = = = = = =
Néant= = = = = = = = = =

=
^rqobp=bibjbkqp=pfdkfcf`^qfcp=

iÛÉÑÑÉÅíáÑ=ÇÉ=ä~=p^=o^me^bi=jf`ebi=Éëí=ÇÉ=V=ë~ä~êá¨ëK=
iÉ=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=Éëí=Åçåëíáíì¨=ÇÉ=W=
sÉåíÉë=ÇÉ=ã~êÅÜ~åÇáëÉë=W= = U=SPR=SPU=
sÉåíÉë=¶=äÛÉñéçêí=Éí=Ç¨Çá¨ë=W== P=OMO=VVV=
mêçÇìÅíáçå=îÉåÇìÉ=W= = ===NOM=OPS=
=



=
=

=

QT

iÉë=áåÇÉãåáí¨ë=ÇÉ=Ñáå=ÇÉ=Å~êêá≠êÉ=Ñçåí=äÛçÄàÉí=ÇÛìå=Åçåíê~í=é~ëë¨=~îÉÅ=ä~=Ñ¨Ç¨ê~íáçå=ÅçåíáåÉåí~äÉ=EçêÖ~åáëãÉ=
Éñí¨êáÉìêFK=
=
aÉë=ã~êÅÜ¨ë=ÇÉ=îÉåíÉ=çåí=¨í¨=ëáÖå¨ë=~ì=PM=ëÉéíÉãÄêÉ=OMMP=éçìê=ìåÉ=î~äÉìê=ÇÉ=O=MOV=QUTK=
=
=
kçíÉë=Åçãéä¨ãÉåí~áêÉë=¶=äÛ~ååÉñÉ=W=
=kçíÉ=N=W=c~áíë=Å~ê~Åí¨êáëíáèìÉë=ÇÉ=äÛÉñÉêÅáÅÉ=

iÉ= èì~ëáJã~áåíáÉå= ÇÉ= ÅÜáÑÑêÉ= ÇÛ~ÑÑ~áêÉë= ~= éì= ÆíêÉ= ê¨~äáë¨= ÖêßÅÉ= ¶= äÛ~ééçêí= ÇÉ= åçìîÉ~ìñ= ÅäáÉåíëI= äÛ~ÅíìÉä=
ÅçåíÉñíÉ=¨ÅçåçãáèìÉ=~ó~åí=Ö¨å¨ê¨=ìåÉ=Ä~áëëÉ=ÇÉë=îçäìãÉë=íê~áí¨ë=~îÉÅ=äÉë=ÅäáÉåíë=íê~ÇáíáçååÉäëK=
iÛÉñÉêÅáÅÉ= OMMP= ~= ¨í¨=ã~êèì¨= é~ê= ìå= é~ëë~ÖÉ= áåíÉåëáÑá¨= é~ê= äÉë= ÅÜ~áëI= ÅÉ= èìá= åçìë= ~= éÉêãáë= ÇÛ~ã¨äáçêÉê=
ëÉåëáÄäÉãÉåí=åçë=ã~êÖÉë=ÄêìíÉëK=
=
i~=éêçÇìÅíáçå=îÉåÇìÉ=ëÛ¨ä≠îÉ=¶=NOMKOPS=Éìêçë=ÅçåíêÉ=NSKRSQ=Éìêçë=éçìê=äÛÉñÉêÅáÅÉ=éê¨Å¨ÇÉåíK=
=
=kçíÉ=O=W=q~ÄäÉ~ì=ÇÉ=Ñäìñ=ÇÉ=íê¨ëçêÉêáÉ=

iáÄÉää¨ë= OMMO= OMMP=

= = =
obpriq^q=kbq= RM=SMS==== QR=PUU====

bifjfp^qflk=abp=`e^odbp=bq=molarfqp=p^kp=fk`fabk`b=pro=i^=qobplobofb=lr=klk=

ifbp=^=iD^`qfsfqb=W= = =
alq^qflk=^ru=^jloqfppbjbkqp= NS=UMS==== OP=UST====

molsfpflk=pro=`ob^k`bp= P=UMS==== JP=UMS====
molsfpflk=pro=pql`hp= = =

molsfpflk=mlro=ofpnrbp=bq=`e^odbp= JNS=PMQ==== =
pr_sbkqflk=sfobb=^r=obpriq^q= = =

mirpLjlfkp=s^irb=pro=`bppflk=aDfjjlp= = O=RTM====
sk`=abp=fjjlp=`babbp= = =
afsfabkabp=klk=m^vbp= = =

d^fk=ab=`e^kdb= = =
= = =

j^odb=_orqb=aD^rqlcfk^k`bjbkq= RQ=VNQ==== SU=MNV====
= = =

s^of^qflk=abp=pql`hp= NTN=RQR==== JORU=QOV====
s^of^qflk=abp=`ob^k`bp=aDbumilfq^qflk= UOO=UOR==== JVTU=PSR====
s^o^qflk=abp=abqqbp=aDbumilfq^qflk= JTUV=OUM==== VRN=VMS====

= = =
s^of^qflk=ar=_co= OMR=MVM==== JOUQ=UUU====

= = =
ciru=kbq=ab=qobplobofb=dbkbob=m^o=iD^`qfsfqb= OSM=MMQ==== JONS=USV====

= = =
^`nrfpfqflk=aDfjjl_fifp^qflkp=cfk^k`fbobp= OV==== N=MST====
^`nrfpfqflk=aDfjjl_fifp^qflkp=`lomlobiibp= = NNP=VOU====
`bppflk=aDfjjl_fifp^qflkpI=kbqqbp=aDfjmlq= = QU=QTM====

= = =
ciru=kbq=ab=qobplobofb=ifb=^ru=lmbo^qflkp=aDfksbpqfppbjbkq= JOV==== JSS=ROR====

= = =
^rdjbkq^qflk=ab=`^mfq^i= = =

^rdjbkq^qflk=abp=bjmorkqp= = PQ=UUM====
^rdjbkq^qflk=abp=mobqp= = =
afjfkrqflk=abp=mobqp= = JV=VMM====

afjfkrqflk=abp=bjmorkqp= = =
afpqof_rqflk=ab=afsfabkabp= = JNRM=MMM====

afjfkrqflk=ab=`ljmqbp=`lro^kq= JNP=VRP==== JPPM====
= = =

ciru=kbq=ab=qobplobofb=ifb=^ru=lmbo^qflkp=ab=cfk^k`bjbkq= J=NP=VRP==== JNOR=PRM====
= = =

s^of^qflk=ab=qobplobofb= OQS=MOO==== JQMU=TQQ====
= = =

qobplobofb=aDlrsboqrob= PTO=VVN==== SNV=MNP====
qobplobofb=ab=`ilqrob= SNV=MNP==== ONM=OSV====

= = =

i~=íê¨ëçêÉêáÉ=áåáíá~äÉ=ÇÉ=OMMO=ÇÉ=PTO=VVN€I=ÅçêêÉëéçåÇ=¶=ä~=íê¨ëçêÉêáÉ=åÉííÉ=¶=ä~èìÉääÉ=çåí=¨í¨=~àçìí¨Éë=äÉë=
î~äÉìêë=ãçÄáäá≠êÉë=ÇÉ=éä~ÅÉãÉåí=_êìíÉ=EÜçêë=éêçîáëáçåFK=
=
sjm=W=ON=QTN=�=
aáëéçåáÄáäáí¨=W=PRN=ROM=€=



=
=

=

QU

=kçíÉ=P=W=bî≠åÉãÉåíë=éçëí¨êáÉìêë=¶=ä~=Åä∑íìêÉ=
^= ÅÉ= àçìê= ~ìÅìå= ¨ä¨ãÉåí= éçëí¨êáÉìê= ¶= ä~= Åä∑íìêÉ= ÇÉ= äDÉñÉêÅáÅÉ= åÉ= êÉãÉí= Éå= Å~ìëÉ= äDÉñéäçáí~íáçå= ÇÉë=
bí~ÄäáëëÉãÉåíë=o^me^bi=jf`ebiK=
=
=kçíÉ=Q=W=o¨é~êíáíáçå=ÇÉ=äÛáãé∑í=ëìê=äÉë=ëçÅá¨í¨ë=

iÛáãé∑í=ëìê=äÉë=ëçÅá¨í¨ë=êÉéê¨ëÉåíÉI=~ì=íáíêÉ=ÇÉ=äÛÉñÉêÅáÅÉ=Åäçë=äÉ=PMLMVLOMMP=PM=NPN=Éìêçë=ê¨é~êíáë=¶=Ü~ìíÉìê=
ÇÉ=OV=TUR=Éìêçë=ëìê=ä~=é~êíáÉ=Éñéäçáí~íáçå=Éí=¶=Ü~ìíÉìê=ÇÉ=PQS=Éìêçë=ëìê=ä~=é~êíáÉ=ÉñÅÉéíáçååÉääÉK=
iÉ= í~ìñ= ÇÛáãéçëáíáçå= Çì= ê¨ëìäí~í= ÑáëÅ~ä= êÉíÉåì= Éëí= ÇÉ= NRB= ã~àçê¨É= ÇÉ= PB= Ç~åë= ä~= äáãáíÉ= Çì= Ä¨å¨ÑáÅÉ=
áãéçë~ÄäÉ=ÇÉ=PU=NOM=Éìêçë=éìáë=ÇÉ=PPIPP=B=ã~àçê¨=ÇÉ=P==B=éçìê=ä~=íê~åÅÜÉ=ëìééä¨ãÉåí~áêÉK=
=
=kçíÉ=R=W=q~ÄäÉ~ì=ÇÉë=R=ÇÉêåáÉêë=ÉñÉêÅáÅÉë=
= = bñÉêÅáÅÉë=ÅçåÅÉêå¨ë= PMLMVLOMMP PMLMVLOMMO PMLMVLOMMN= PMLMVLOMMM PMLMVLNVVV

fJ= `^mfq^i=bk=cfk=aDbubo`f`b= = = = = =
= ~F= `~éáí~ä=ëçÅá~ä= TT=TQV=== TT=TQV== TT=TQV=== TT=TQV=== TT=TQV===
= ÄF= kçãÄêÉ=ÇÉë=~Åíáçåë=çêÇáå~áêÉë=Éñáëí~åíÉë= P=MMM== P=MMM== P=MMM== P=MMM== P=MMM==

= ÅF= kçãÄêÉ=ÇÉë=~Åíáçåë=¶=ÇáîáÇÉåÇÉ=éêáçêáí~áêÉ=
Éñáëí~åíÉë=Eë~åë=Çêçáí=ÇÉ=îçíÉF= = = = = =

= ÇF= kçãÄêÉ=ã~ñáã~ä=ÇD~Åíáçåë=ÑìíìêÉë=¶=Åê¨Éê= = = = = =
= = J=m~ê=ÅçåîÉêëáçå=ÇDçÄäáÖ~íáçåë= = = = = =
= = J=m~ê=ÉñÉêÅáÅÉ=ÇÉ=Çêçáíë=ÇÉ=ëçìëÅêáéíáçå= = = = = =
= = = = = = = =
ffJ= lmbo^qflkp=bq=obpriq^q=ab=iDbubo`f`b= = = = = =
= ~F= `ÜáÑÑêÉ=ÇD~ÑÑ~áêÉë=Üçêë=í~ñÉë= NN=VRU=UTU= NO=ORU=NPO= NM=VMM=VSR= NO=TMO=PVS== NQ=PMO=UVO==

= ÄF= o¨ëìäí~í=~î~åí=áãé∑íëI=é~êíáÅáé~íáçå=ÇÉë=ë~ä~êá¨ë=Éí=
Ççí~íáçåë=~ìñ=~ãçêíáëëÉãÉåíë=Éí=éêçîáëáçåë== VR=RTV= UQ=SNN= SP=VQR= VM=OUO== US=ROR==

= ÅF= fãé∑íë=ëìê=äÉë=Ä¨å¨ÑáÅÉë= PM=NPN= OV=SVT= NU=QMM= OU=TMU= PO=PRP=
= ÇF= m~êíáÅáé~íáçå=ÇÉë=ë~ä~êá¨ë=ÇìÉ=~ì=íáíêÉ=ÇÉ=äDÉñÉêÅáÅÉ= = = = = =

= ÉF= oÉëìäí~í=~éê≠ë=áãé∑íëI=é~êíáÅáé~íáçå=ÇÉë=ë~ä~êá¨ë=Éí=
Ççí~íáçåë=~ìñ=~ãçêíáëëÉãÉåíë=Éí=éêçîáëáçåë= QR=PUU= RM=SMS= OU=MSN= QS=NPT== QQ=QRP==

= ÑF= o¨ëìäí~í=ÇáëíêáÄì¨= QM=MMM= NRM=MMM= = PS=RUU= PS=RUU=
= = = = = = = =

fffJ= obpriq^qp=m^o=^`qflk= = = = = =

=
~F=

o¨ëìäí~í=~éê≠ë=áãé∑íëI=é~êíáÅáé~íáçå=ÇÉë=ë~ä~êá¨ëI=
ã~áë=~î~åí=Ççí~íáçåë=~ìñ=~ãçêíáëëÉãÉåí=Éí=

éêçîáëáçåë==
ONIUO= NUIPM= NRIMV= OMIQP= NTIVV=

= ÄF= o¨ëìäí~í=~éê≠ë=áãé∑íëI=é~êíáÅáé~íáçå=ÇÉë=ë~ä~êá¨ëI=
Ççí~íáçåë=~ìñ=~ãçêíáëëÉãÉåí=Éí=éêçîáëáçåë== NRINP= NSIUT= VIPM= NRIOQ= NQITV=

= ÅF= aáîáÇÉåÇÉ=~ííêáÄì¨=¶=ÅÜ~èìÉ=~Åíáçå= = RM= = NOIOM= NOIOM=
= = = = = = = =

fsJ= mboplkkbi= = = = = =
= ~F= bÑÑÉÅíáÑ=ãçóÉå=ÇÉë=ë~ä~êá¨ë=éÉåÇ~åí=äDÉñÉêÅáÅÉ= NM= V= V= V== V==
= ÄF= jçåí~åí=ÇÉ=ä~=ã~ëëÉ=ë~ä~êá~äÉ=ÇÉ=äDÉñÉêÅáÅÉ= PVN=VUM= PQU=RPR= PMT=UMQ= PNR=OQM== PMU=VOR==

= ÅF= jçåí~åí=ÇÉë=ëçããÉë=îÉêë¨Éë=~ì=íáíêÉ=ÇÉë=~î~åí~ÖÉë=
ëçÅá~ìñ=ÇÉ=äDÉñÉêÅáÅÉ= NUM=PMV= NSS=TSM= NQO=SPV= NQS=MRR== NQO=UUP==

= = = = = = = =

=
=



=
=

=

QV

RKNKR=`ÉêíáÑáÅ~íáçå=ä¨Ö~äÉ=ÇÉë=ÅçãéíÉë=ëçÅá~ìñ=ÇÉ=o^me^bi=jf`ebi=~ì=PM=ëÉéíÉãÄêÉ=OMMP=
Eê~ééçêí=ëé¨Åá~ä=Éí=Ö¨å¨ê~ä=Çì=`çããáëë~áêÉ=~ìñ=`çãéíÉëF=
=
o~ééçêí=Ö¨å¨ê~ä=
=
bå=Éñ¨Åìíáçå=ÇÉ=ä~=ãáëëáçå=èìá=åçìë=~=¨í¨=ÅçåÑá¨É=äçêë=ÇÉ=îçíêÉ=~ëëÉãÄä¨É=Ö¨å¨ê~äÉI=åçìë=îçìë=éê¨ëÉåíçåë=åçíêÉ=
ê~ééçêí=êÉä~íáÑ=¶=äÛÉñÉêÅáÅÉ=Åäçë=äÉ=PM=ëÉéíÉãÄêÉ=OMMPI=ëìê=W=
=
J=äÉ=Åçåíê∑äÉ=ÇÉë=ÅçãéíÉë=~ååìÉäë=ÇÉ=ä~=p^=o^me^bi=jf`ebiI=íÉäë=èìÛáäë=ëçåí=~ååÉñ¨ë=~ì=éê¨ëÉåí=ê~ééçêíI=
J=äÉë=î¨êáÑáÅ~íáçåë=ëé¨ÅáÑáèìÉë=Éí=äÉë=áåÑçêã~íáçåë=éê¨îìÉë=é~ê=ä~=äçáK=
=
iÉë=ÅçãéíÉë=~ååìÉäë=çåí=¨í¨=~êêÆí¨ë=é~ê=äÉ=ÅçåëÉáä=ÇÛ~Çãáåáëíê~íáçåK=fä=åçìë=~éé~êíáÉåíI=ëìê=ä~=Ä~ëÉ=ÇÉ=åçíêÉ=~ìÇáíI=
ÇÛÉñéêáãÉê=ìåÉ=çéáåáçå=ëìê=ÅÉë=ÅçãéíÉëK=
=
f=Ó=léáåáçå=ëìê=äÉë=ÅçãéíÉë=~ååìÉäë=
=
kçìë=~îçåë=ÉÑÑÉÅíì¨=åçíêÉ=~ìÇáí=ëÉäçå=äÉë=åçêãÉë=éêçÑÉëëáçååÉääÉë=~ééäáÅ~ÄäÉë=Éå=cê~åÅÉ=X=ÅÉë=åçêãÉë=êÉèìá≠êÉåí=
ä~=ãáëÉ=Éå=ÌìîêÉ=ÇÉ=ÇáäáÖÉåÅÉë=éÉêãÉíí~åí=ÇÛçÄíÉåáê=äÛ~ëëìê~åÅÉ=ê~áëçåå~ÄäÉ=èìÉ=äÉë=ÅçãéíÉë=åÉ=ÅçãéçêíÉåí=é~ë=
ÇÛ~åçã~äáÉë= ëáÖåáÑáÅ~íáîÉëK= rå= ~ìÇáí= ÅçåëáëíÉ= ¶= Éñ~ãáåÉêI= é~ê= ëçåÇ~ÖÉëI= äÉë= ¨ä¨ãÉåíë= éêçÄ~åíë= àìëíáÑá~åí= äÉë=
Ççåå¨Éë=ÅçåíÉåìÉë=Ç~åë=ÅÉë=ÅçãéíÉëK= fä= ÅçåëáëíÉ=¨Ö~äÉãÉåí=¶=~ééê¨ÅáÉê= äÉë=éêáåÅáéÉë=Åçãéí~ÄäÉë=ëìáîáë=Éí= äÉë=
Éëíáã~íáçåë=ëáÖåáÑáÅ~íáîÉë=êÉíÉåìÉë=éçìê=äÛ~êêÆí¨=ÇÉë=ÅçãéíÉë=Éí=¶=~ééê¨ÅáÉê=äÉìê=éê¨ëÉåí~íáçå=ÇÛÉåëÉãÄäÉK==
=
kçìë=Éëíáãçåë=èìÉ=åçë=Åçåíê∑äÉë=ÑçìêåáëëÉåí=ìåÉ=Ä~ëÉ=ê~áëçåå~ÄäÉ=¶=äÛçéáåáçå=Éñéêáã¨É=ÅáJ~éê≠ë=X=
=
kçìë=ÅÉêíáÑáçåë=èìÉ=äÉë=ÅçãéíÉë=~ååìÉäë=ëçåíI=~ì=êÉÖ~êÇ=ÇÉë=ê≠ÖäÉë=Éí=éêáåÅáéÉë=Åçãéí~ÄäÉë=Ñê~å´~áëI=ê¨ÖìäáÉêë=Éí=
ëáåÅ≠êÉë= Éí=ÇçååÉåí=ìåÉ= áã~ÖÉ= ÑáÇ≠äÉ=Çì= ê¨ëìäí~í=ÇÉë=çé¨ê~íáçåë=ÇÉ= äÛÉñÉêÅáÅÉ=¨Åçìä¨=~áåëá=èìÉ=ÇÉ= ä~= ëáíì~íáçå=
Ñáå~åÅá≠êÉ=Éí=Çì=é~íêáãçáåÉ=ÇÉ=ä~=ëçÅá¨í¨=¶=ä~=Ñáå=ÇÉ=ÅÉí=ÉñÉêÅáÅÉK=
=
ffJ=s¨êáÑáÅ~íáçåë=Éí=áåÑçêã~íáçåë=ëé¨ÅáÑáèìÉë=
=
kçìë= ~îçåë= ¨Ö~äÉãÉåí= éêçÅ¨Ç¨I= ÅçåÑçêã¨ãÉåí= ~ìñ= åçêãÉë= éêçÑÉëëáçååÉääÉë= ~ééäáÅ~ÄäÉë= Éå= cê~åÅÉI= ~ìñ=
î¨êáÑáÅ~íáçåë=ëé¨ÅáÑáèìÉë=éê¨îìÉë=é~ê=ä~=äçáK=
=
kçìë= åÛ~îçåë= é~ë= ÇÛçÄëÉêî~íáçåë= ¶= ÑçêãìäÉê= ëìê= ä~= ëáåÅ¨êáí¨= Éí= ä~= ÅçåÅçêÇ~åÅÉ= ~îÉÅ= äÉë= ÅçãéíÉë= ~ååìÉäë= ÇÉë=
áåÑçêã~íáçåë=Ççåå¨Éë=Ç~åë=äÉ=ê~ééçêí=ÇÉ=ÖÉëíáçå=Çì=`çåëÉáä=ÇÛ^Çãáåáëíê~íáçå=Éí=Ç~åë=äÉë=ÇçÅìãÉåíë=~ÇêÉëë¨ë=~ìñ=
~Åíáçåå~áêÉë=ëìê=ä~=ëáíì~íáçå=Ñáå~åÅá≠êÉ=Éí=äÉë=ÅçãéíÉë=~ååìÉäëK=
=
=
c~áí=¶=lê~åÖÉI=äÉ=NÉê=Ç¨ÅÉãÄêÉ=OMMP=
=
=
a~åáÉä=_^oob=
`çããáëë~áêÉ=~ìñ=`çãéíÉë=
=
=
o~ééçêí=ëé¨Åá~ä=
=
bå= åçíêÉ= èì~äáí¨= ÇÉ= `çããáëë~áêÉ= ~ìñ= `çãéíÉë= ÇÉ= îçíêÉ= ëçÅá¨í¨I= åçìë= îçìë= éê¨ëÉåíçåë= åçíêÉ= ê~ééçêí= ëìê= äÉë=
ÅçåîÉåíáçåë=ê¨ÖäÉãÉåí¨ÉëK=
=
bå=~ééäáÅ~íáçå=ÇÉ= äÛ~êíáÅäÉ=iKOORJQM=Çì=`çÇÉ=ÇÉ=ÅçããÉêÅÉI=åçìë=~îçåë=¨í¨=~îáë¨ë=ÇÉë=ÅçåîÉåíáçåë=èìá=çåí= Ñ~áí=
äÛçÄàÉí=ÇÉ=äÛ~ìíçêáë~íáçå=éê¨~ä~ÄäÉ=ÇÉ=îçíêÉ=ÅçåëÉáä=ÇÛ~Çãáåáëíê~íáçåK=
=
fä=åÉ=åçìë=~éé~êíáÉåí=é~ë=ÇÉ=êÉÅÜÉêÅÜÉê=äDÉñáëíÉåÅÉ=¨îÉåíìÉääÉ=ÇÛ~ìíêÉë=ÅçåîÉåíáçåë=ã~áë=ÇÉ=îçìë=ÅçããìåáèìÉêI=ëìê=
ä~=Ä~ëÉ=ÇÉë=áåÑçêã~íáçåë=èìá=åçìë=çåí=¨í¨=Ççåå¨ÉëI=äÉë=Å~ê~Åí¨êáëíáèìÉë=Éí=äÉë=ãçÇ~äáí¨ë=ÉëëÉåíáÉääÉë=ÇÉ=ÅÉääÉë=Ççåí=
åçìë=~îçåë=¨í¨=~îáë¨ëI=ë~åë=~îçáê=¶=åçìë=éêçåçåÅÉê=ëìê=äÉìê=ìíáäáí¨=Éí=äÉìê=ÄáÉå=ÑçåÇ¨K=fä=îçìë=~éé~êíáÉåíI=ëÉäçå=äÉë=
íÉêãÉë= ÇÉ= äD~êíáÅäÉ= VO= Çì= Ç¨ÅêÉí= Çì= OP= ã~êë= NVSTI= ÇD~ééê¨ÅáÉê= äDáåí¨êÆí= èìá= ëD~íí~ÅÜ~áí= ¶= ä~= ÅçåÅäìëáçå= ÇÉ= ÅÉë=
ÅçåîÉåíáçåë=Éå=îìÉ=ÇÉ=äÉìê=~ééêçÄ~íáçåK=
=
kçìë=~îçåë=ÉÑÑÉÅíì¨=åçë=íê~î~ìñ=ëÉäçå=äÉë=åçêãÉë=éêçÑÉëëáçååÉääÉë=~ééäáÅ~ÄäÉë=Éå=cê~åÅÉ=X=ÅÉë=åçêãÉë=êÉèìá≠êÉåí=
ä~=ãáëÉ=Éå=ÌìîêÉ=ÇÉ=ÇáäáÖÉåÅÉë=ÇÉëíáå¨Éë=¶=î¨êáÑáÉê=ä~=ÅçåÅçêÇ~åÅÉ=ÇÉë=áåÑçêã~íáçåë=èìá=åçìë=çåí=¨í¨=Ççåå¨Éë=~îÉÅ=
äÉë=ÇçÅìãÉåíë=ÇÉ=Ä~ëÉ=Ççåí=ÉääÉë=ëçåí=áëëìÉëK=
=
`çåîÉåíáçåë=ÅçåÅäìÉë=~ì=Åçìêë=ÇÉ=äÛÉñÉêÅáÅÉ=
`çåÅÉêå~åí=ä~=p^=^asbkaf=~ì=Å~éáí~ä=ÇÉ=OQT=MRM=€=Ççåí=äÉ=ëá≠ÖÉ=ëçÅá~ä=Éëí=Ó=R=éä~ÅÉ=oçÄÉêí=pÅÜìã~åå=Ó=¶=PUMMM=
dêÉåçÄäÉI=Ç~åë=ä~èìÉääÉ=jçåëáÉìê=dìáää~ìãÉ=ov`ht^boqI=mê¨ëáÇÉåí=Çì=ÅçåëÉáä=ÇÛ~Çãáåáëíê~íáçå=Éëí=¨Ö~äÉãÉåí=
mê¨ëáÇÉåí=W=
=



=
=

=

RM

`çåëÉáä=ÇÛ~Çãáåáëíê~íáçå=Çì=OQ=~îêáä=OMMP=
oÉÑ~Åíìê~íáçåI=é~ê=îçíêÉ=ëçÅá¨í¨=¶=ä~=p^=^asbkafI=ÇÉ=Ñê~áë=~Çãáåáëíê~íáÑë=Éí=ÇÛÜ¨ÄÉêÖÉãÉåí=¶=ÅçãéíÉê=Çì=ãçáë=ÇÉ=
ã~á=OMMP=ëÉ=Ç¨Åçãéçë~åí=ÅçããÉ=ëìáí=W=
=cê~áë=ÇÉ=éÉêëçååÉä=Åçãéí~ÄäÉ=W=ÑçêÑ~áí=ãÉåëìÉä=ÇÉ=TRM=€=eq=
=içóÉê=Éí=ãáëÉ=¶=Çáëéçëáíáçå=ÇÉ=ãçÄáäáÉê=W=ÑçêÑ~áí=ãÉåëìÉä=ÇÉ=NRM=€=eq=
=q¨ä¨éÜçåÉI=ÅçååÉñáçå=áåíÉêåÉí=W=ÑçêÑ~áí=ãÉåëìÉä=ÇÉ=PRM=€=eq=
=bñé¨Çáíáçå=ÇÛ̈ ÅÜ~åíáääçåë=W=ÑçêÑ~áí=ìåáí~áêÉ=ÇÉ=RIVM=€=eq=
=
jçåí~åí=Åçãéí~Äáäáë¨=Éå=éêçÇìáíë=~ì=íáíêÉ=ÇÉ=äÛÉñÉêÅáÅÉ=W=VKVOPISM=€=eq=
=
c~Åíìê~íáçå=é~ê=ä~=p^=^asbkaf=¶=îçíêÉ=ëçÅá¨í¨=ÇÉ=Ñê~áë=ëÉ=Ç¨Åçãéçë~åí=ÅçããÉ=ëìáí=W=
=cê~áë=ÇÛáãéêÉëëáçå=ÇÉ=Å~êíÉë=ÇÉ=îáëáíÉë=Éí=ÅçêêÉëéçåÇ~åÅÉë=éçìê== = ===QRMIMM=€=eq=
=`çããáëëáçå=~ìñ=í~ìñ=ÇÉ=NB=éçìê=ã~êÅÜ¨=ofbru=éçìê= = = = S=PTQINT=€=eq=
=`Éëëáçå=ÇÉ=ã~í¨êáÉä=áåÑçêã~íáèìÉ=Éí=ÇÉ=ÄìêÉ~ìñ=éçìê= = = = O=VRMIMM=€=eq=
=cê~áë=ÇÉ=ÖÉëíáçå=ÇÉ=cê~å´çáë=`i^rpqobp=éçìê= = = = Q=RMMIMM=€=eq=
=
jçåí~åí=Åçãéí~Äáäáë¨=Éå=ÅÜ~êÖÉë=~ì=íáíêÉ=ÇÉ=äÛÉñÉêÅáÅÉ=W= NQ=OTQINT=€K=
=
fä=Éëí=¶=åçíÉê=èìÉ=îçíêÉ=ÅçåëÉáä=ÇÛ~Çãáåáëíê~íáçå=åçìë=~=áåÑçêã¨=èìÛáä=åÛ~=éì=Ç¨äáÄ¨êÉê=î~ä~ÄäÉãÉåí=ÅçãéíÉ=íÉåì=èìÉ=
äÉë= ÇÉìñ= ~Çãáåáëíê~íÉìêë= éê¨ëÉåíë= ¨í~áÉåí= ÉñÅäìë= Çì= îçíÉI=jçåëáÉìê= dìáää~ìãÉ= ov`ht^boq= Éå= ë~= èì~äáí¨= ÇÉ=
mê¨ëáÇÉåí=Ç~åë=äÉë=ÇÉìñ=ëçÅá¨í¨ë=Éí=jçåëáÉìê=cê~å´çáë=`i^rpqobp=Éå=ë~=èì~äáí¨=ÇÉ=êÉéê¨ëÉåí~åí=éÉêã~åÉåí=ÇÉ=ä~=
p^=^asbkaf=^Çãáåáëíê~íÉìêI=íçìë=ÇÉìñ=ÇáêÉÅíÉãÉåí=áåí¨êÉëë¨ë=~ìñ=ÅçåîÉåíáçåëK=
`Éë=ÅçåîÉåíáçåë=ëÉêçåí=ê¨Öìä~êáë¨Éë=äçêë=ÇÉ=äÛ~ëëÉãÄä¨É=Ö¨å¨ê~äÉ=ÇÛ~ééêçÄ~íáçå=ÇÉë=ÅçãéíÉëK=
=
`çåëÉáä=ÇÛ~Çãáåáëíê~íáçå=Çì=OQ=ëÉéíÉãÄêÉ=OMMP=
sÉåíÉë=ÇÉ=ã~êÅÜ~åÇáëÉë=é~ê=îçíêÉ=ëçÅá¨í¨=¶=ä~=p^=^asbkaf=
=
=aáîÉêëÉë=çé¨ê~íáçåë=ÅçããÉêÅá~äÉë=çåí=¨í¨=ÅçåÅäìÉë=¶=ÇÉë=ÅçåÇáíáçåë=åçêã~äÉë=ÉåíêÉ=äÉë=ÇÉìñ=ëçÅá¨í¨ë=Éí=çåí=Ñ~áí=

äÛçÄàÉí=ÇÛìåÉ=éêçêçÖ~íáçå=ÇÉ=é~áÉãÉåí=ÇÉ=NNR=UPMIPU=€=eq=ëÉäçå=Ñ~ÅíìêÉ=åøRRVM=Çì=PMLMVLOMMP=~ëëçêíáÉ=ÇÛ~Öáçë=~ì=
í~ìñ=ÇÉ=RB=éçìê=ìå=ãçåí~åí=ÇÉ=Q=TRNIVN=€K=iÉ=ãçåí~åí= íçí~ä= ÅçêêÉëéçåÇ~åí=ÇÉ=NQQ=ONSIQO=€=~= Ñ~áí= äÛçÄàÉí=ÇÉë=
ÅçåÇáíáçåë=é~êíáÅìäá≠êÉë=ÇÉ=ê≠ÖäÉãÉåí=Ç¨ÑáåáÉë=¶=ÅçåÅìêêÉåÅÉ=W=
=ÇÛìå=îáêÉãÉåí=ÇÉ=QT=ONMIST=€=~ì=PMLNNLOMMP=
=ÇÛìå=îáêÉãÉåí=ÇÉ=QU=QVOITU=€=~ì=PNLMNLOMMQ=
=ÇÛìå=îáêÉãÉåí=ÇÉ=QU=RNOIVT=€=~ì=PNLMPLOMMQ=
=
`ÉííÉ= ÅçåîÉåíáçå= Éëí= ~ìíçêáë¨ÉI= äÉë= ~Çãáåáëíê~íÉìêë= çì= êÉéê¨ëÉåí~åíë= éÉêã~åÉåíë= ÇÉ= éÉêëçååÉë= ãçê~äÉë=
~Çãáåáëíê~íÉìêë=Åçããìåë=~ìñ=ÇÉìñ=ëçÅá¨í¨ë=ëÛ¨í~åí=~ÄëíÉåìë=ÇÉ=é~êíáÅáéÉê=~ì=îçíÉK=
=
`çåÅÉêå~åí=ä~=p^=dolrmb=^asbkaf=~ì=Å~éáí~ä=ÇÉ=N=NSM=MMM=€=Ççåí=äÉ=ëá≠ÖÉ=ëçÅá~ä=Éëí=Ó=R=éä~ÅÉ=oçÄÉêí=pÅÜìã~åå=
Ó=¶=PUMMM=dêÉåçÄäÉI=Ç~åë= ä~èìÉääÉ=jçåëáÉìê=dìáää~ìãÉ=ov`ht^boqI=mê¨ëáÇÉåí=Çì=ÅçåëÉáä=ÇÛ~Çãáåáëíê~íáçå=Éëí=
¨Ö~äÉãÉåí=mê¨ëáÇÉåí=W=
=
`çåëÉáä=ÇÛ~Çãáåáëíê~íáçå=Çì=OQ=ëÉéíÉãÄêÉ=OMMP=
oÉÑ~Åíìê~íáçå=~ååìÉääÉ=é~ê=îçíêÉ=ëçÅá¨í¨=¶=ä~=p^=dolrmb=^asbkaf=ÇÉ=Ñê~áë=ëÉ=Ç¨Åçãéçë~åí=ÅçããÉ=ëìáí=W=
p~ä~áêÉë=ÇÉ=jçåëáÉìê=dìáää~ìãÉ=ov`ht^boq=ÅÜ~êÖÉë=é~íêçå~äÉë=áåÅäìëÉë=éçìê== = SM=MMM=€=eq=
cê~áë=ÇÉ=íçìíÉ=å~íìêÉ=Éñéçë¨ë=é~ê=jçåëáÉìê=dìáää~ìãÉ=ov`ht^boq=éçìê=== = ON=MMM=€=eq=
mêÉëí~íáçåë=ÅçããÉêÅá~äÉë=êÉåÇìÉë=é~ê=ä~=ëçÅá¨í¨=`^mb=~ì=íáíêÉ=ÇÉ=äÛçêÖ~åáë~íáçå=
=ÅçããÉêÅá~äÉ=Çì=ëÉêîáÅÉ=éêçëéÉÅíáçå=éçìê= = = = = = ==T=MMM=€=eq=
cê~áë=~Çãáåáëíê~íáÑë=Éñéçë¨ë=éçìê=äÉ=ÅçãéíÉ=ÇÉ=ä~=ëçÅá¨í¨=dolrmb=^asbkaf=éçìê= = ==S=MMM=€=eq=
içóÉêëI=Ñê~áë=ÇÉ=í¨ä¨ÅçããìåáÅ~íáçåI=ãçóÉåë=ã~í¨êáÉäë=ãáë=¶=ä~=Çáëéçëáíáçå==
ÇÉ=ä~=ëçÅá¨í¨=^asbkaf=éçìê= = = = = = = = ==S=MMM=€=eq=
=
jçåí~åí=Åçãéí~Äáäáë¨=Éå=éêçÇìáíë=~ì=íáíêÉ=ÇÉ=äÛÉñÉêÅáÅÉ=W=NMMKMMM=€=eq=
=
fä= Éëí= ¶= åçíÉê= èìÉ= ÅÉííÉ= Ñ~ÅíìêÉ= Éëí= é~ó~ÄäÉ= ¶= ÅçåÅìêêÉåÅÉ= ÇÉ= OMB= ¶= ê¨ÅÉéíáçå= ÇÉ= ä~= Ñ~ÅíìêÉ= Éí= é~ê= îáêÉãÉåíë=
ãÉåëìÉäë=ÇÉ=U=PMM=€=éçìê=äÉ=ëçäÇÉK=
=
`ÉííÉ= ÅçåîÉåíáçå= åÉ= éÉìí= ÆíêÉ= ~ìíçêáë¨ÉI= íçìë= äÉë= ~Çãáåáëíê~íÉìêë= çì= êÉéê¨ëÉåí~åíë= éÉêã~åÉåíë= ÇÉ= éÉêëçååÉë=
ãçê~äÉë=~Çãáåáëíê~íÉìêë=¨í~åí=Åçããìåë=~ìñ=ÇÉìñ=ëçÅá¨í¨ë=ÅçåÅÉêå¨ÉëK=
`ÉííÉ=ÅçåîÉåíáçå=ëÉê~=ê¨Öìä~êáë¨É=äçêë=ÇÉ=äÛ~ëëÉãÄä¨É=Ö¨å¨ê~äÉ=ÇÛ~ééêçÄ~íáçå=ÇÉë=ÅçãéíÉëK=
=
c~áí=¶=lê~åÖÉI=äÉ=NÉê=Ç¨ÅÉãÄêÉ=OMMP=
=
=
a~åáÉä=_^oob=
`çããáëë~áêÉ=~ìñ=`çãéíÉë=



=
=

=

RN

RKO=`ljmqbp=mobsfpflkkbip=^r=PM=pbmqbj_ob=OMMQ=L=OMMR=L=OMMS=
=

RKOKN=`ljmqb=ab=obpriq^q=
=

`çãéíÉ=ÇÉ=o¨ëìäí~í=Éå=h€ OMMP= OMMQ= OMMR= OMMS=
sbkqbp=H=molar`qflkH^rqobp=molarfqp= NN=VUM= OM=RON= PO=VPM= PU=OQQ=
^`e^qp=`lkpljjbp= NN=NNT= NV=NMP= OV=UVN= PQ=OQU=
j^odb=dil_^i= USP= N=QNU= P=MPV= P=VVS=
`lkpljj^qflkp=fkqbojbaf^fobp= NTR= PUN= N=MQV= N=QMU=
clrokfqrobp=`lkpljj^_ibp= = PM= NMU= NQU=
pbosf`bp=buqbofbrop= NTR= PRN= VQN= N=OSM=
s^ibro=^glrqbb= SUU= N=MPT= N=VVM= O=RUT=
pr_sbkqflkp=aÛbumilfq^qflk= = = = =
fjmlqp=bq=q^ubp= OP= RV= NNS= NRO=
`e^odbp=ab=mboplkkbi= RTO= SPT= USV= N=MMN=
bu`babkq=_orq=aÛbumilfq^qflk= VP= PQO= N=MMS= N=QPQ=
obmofpb=pro=molsfpflkp=H=qo^kpcboqp=ab=
`e^odbp= = = = =

^rqobp=molarfqp= = = = =
^rqobp=`e^odbp= = = = =
alq^qflkp=^ru=^jloqfppbjbkqp= OQ= SN= POM= QTU=
alq^qflkp=^ru=molsfpflkp= = = = =
obpriq^q=aÛbumilfq^qflk= SV= OUN= SUS= VRS=
molarfqp=cfk^k`fbop= T= = = =
`e^odbp=cfk^k`fbobp= O= OS= NNU= NQQ=
obpriq^q=cfk^k`fbo= R= JOS= JNNU= JNQQ=
obpriq^q=`lro^kq= TQ= ORR= RSU= UNO=
molarfqp=bu`bmqflkkbip= RP= = = =
`e^odbp=bu`bmqflkkbiibp= RN= = = =
obpriq^q=bu`bmqflkkbi= O= = = =
m^oqf`fm^qflk=abp=p^i^ofbp= = = = =
fjmlq=pl`fbqb= PM= UU= OMN= OUU=
= = = = =
obpriq^q=kbq= QR= NSU= PST= ROQ=
`^m^`fqb=aÛ^rqlcfk^k`bjbkq= SV= OOU= SUT= N=MMP=
=
=
a¨Ñáåáíáçå=ÇÉë=ÜóéçíÜ≠ëÉë=êÉä~íáîÉë=~ìñ=ÅçãéíÉë=ÇÉ=ê¨ëìäí~í=
N=J=`ÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉ=
^åå¨É=k=
pí~Äáäáë~íáçå=Çì=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=~ì=åáîÉ~ì=Çì=Äáä~å=~ì=PM=ëÉéíÉãÄêÉ=OMMP=éçìê=äÛ¨í~ÄäáëëÉãÉåí=o^me^bi=
jf`ebi=ëçáí=Éå=î~äÉìê=NN=VRU=h€K=
=
^= ÅçãéíÉê= Çì= NÉê=ã~êë= OMMQI= Ç¨îÉäçééÉãÉåí= ÇÉ= äÛ~Åíáîáí¨= å¨ÖçÅÉ= é~ê= Åêçáëë~åÅÉ= ÉñíÉêåÉ= éçìê= ìå= ÅÜáÑÑêÉ=
ÇÛ~ÑÑ~áêÉ=ëìééä¨ãÉåí~áêÉ=Ç¨Ö~Ö¨=~ì=PM=ëÉéíÉãÄêÉ=OMMQ=ÇÉ=U=RSO=h€K=
=
`É= Ç¨îÉäçééÉãÉåí= åÉ= ëÉê~= é~ë= éê¨àìÇáÅá~ÄäÉ= ¶= äÛ~Åíáîáí¨= o^me^bi=jf`ebi= Å~ê= áä= éçêíÉê~= ëìê= ìå= îáå= ÇÉ=
íÉêêçáê=éÉì=ÅçããÉêÅá~äáë¨=Éí=ÇÛ~ìíêÉ=é~êí=ëìê=ìåÉ=ÅäáÉåí≠äÉ=ÇáÑÑ¨êÉåíÉ=ÇÉ=í~áääÉ=éäìë=éÉíáíÉK=
=
^åå¨É=kHN=
`êçáëë~åÅÉ=ÖäçÄ~äÉ=ÇÉ=PB=ëìê=äÛÉåëÉãÄäÉ=ÇÉ=äÛ~Åíáîáí¨=ëçáí=Éå=î~äÉìê=OT=NOV=h€ 
=
^=ÅçãéíÉê=Çì=NÉê=ã~êë=OMMRI=Ç¨îÉäçééÉãÉåí=ÇÉ=äÛ~Åíáîáí¨=îáåáÑáÅ~íáçå=éçìê=ìå=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉ=Ç¨Ö~Ö¨=~ì=PM=
ëÉéíÉãÄêÉ=OMMR=ÇÉ=R=UMM=h€ 
=
`ÉííÉ=~Åíáîáí¨=é~êÑ~áíÉãÉåí=Åçãéä¨ãÉåí~áêÉ=ëíêìÅíìêÉê~=Ç¨ÑáåáíáîÉãÉåí=äÛÉåíêÉéêáëÉ=Éí=ÇÉîê~áí=äìá=~ëëìêÉê=ìå=
Ç¨îÉäçééÉãÉåí=ê¨ÖìäáÉê=ëìê=äÉë=ÉñÉêÅáÅÉë=ÑìíìêëK=
=
^åå¨É=kHO=
`êçáëë~åÅÉ=ÖäçÄ~äÉ=ÇÉ=PB=éçìê=äÛÉåëÉãÄäÉ=ÇÉ=äÛ~Åíáîáí¨K=
=
O=J=j~êÖÉ=ÄêìíÉ=
bíë=o^me^bi=jf`ebi=
iÉ=í~ìñ=ÇÉ=ã~êÖÉ=Éëí=ëí~ÄäÉ=¶=SB=ÇÉ=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉI=åçìë=êÉíáÉåÇêçåë=ÇçåÅ=ÅÉ=í~ìñK=
=
kçìîÉääÉ=~Åíáîáí¨=å¨ÖçÅÉ=



=
=

=

RO

iÉ=í~ìñ=ÇÉ=ã~êÖÉ=Éëí= ä¨Ö≠êÉãÉåí=ëìé¨êáÉìê=¶=SIRB=¶=Å~ìëÉ=ÇÛìåÉ=éäìë=Öê~åÇÉ=Ñê¨èìÉåÅÉ=ÇÉë=é~ëë~ÖÉë=Éå=
ÅÜ~áëK= `ÉííÉ= Ñê¨èìÉåÅÉ= Éëí= Å~ìë¨É= é~ê= äÉ= îçäìãÉ= ÇÉë= äáîê~áëçåë= éäìë= éÉíáíÉë= ã~áë= ãáÉìñ= î~äçêáë¨ÉK= E`ÑK=
êÉã~êèìÉ=ëìê=äÉ=`^=~åå¨É=kFK=
=
kçìîÉääÉ=~Åíáîáí¨=îáåáÑáÅ~íáçå=
iÉ=í~ìñ=ÇÉ=ã~êÖÉ=ëÛ¨ä≠îÉê~=¶=OMB=Éí=ÅçêêÉëéçåÇ=¶=äÛ~å~äóëÉ=èìÉ=åçìë=~îçåë=Ñ~áíÉ=Çì=ëÉÅíÉìêK=
=
P=J=cê~áë=Ö¨å¨ê~ìñ=
iÉë=Ñê~áë=ëÉ=Ç¨ÅçìéÉåí=Éå=Ñê~áë=éêçéçêíáçååÉäë=~ì=ÅÜáÑÑêÉ=ÇD~ÑÑ~áêÉë=Éí=Ñê~áë=ÑáñÉëK=
iÉë=Ñê~áë=éêçéçêíáçååÉäë=î~êáÉåí=Éå=ÑçåÅíáçå=Çì=ÅÜáÑÑêÉ=ÇD~ÑÑ~áêÉëK=
iÉë=Ñê~áë=ÑáñÉë=î~êáÉåí=ÇÉ=NBK=
=
Q=J=fãé∑íë=Éí=í~ñÉë=
fäë=ëçåí=Å~äÅìä¨ë=ëìê=ä~=Ä~ëÉ=ÇÉë=¨ä¨ãÉåíë=~ì=PM=ëÉéíÉãÄêÉ=OMMPK=
=
R=J=p~ä~áêÉë=
fäë=ëçåí=ÅçåÑçêãÉë=~ìñ=ÅÜ~êÖÉë=ëìééçêí¨Éë=~ÅíìÉääÉãÉåí=é~ê= äDÉåíêÉéêáëÉ=o^me^bi=jf`ebi=Éí= äÉ=ëÉÅíÉìê=
ÇD~Åíáîáí¨=ÇÉ=å¨ÖçÅÉ=Éí=ÇÉ=îáåáÑáÅ~íáçåK=
=
S=J=`Ü~êÖÉë=ëçÅá~äÉë=
bääÉë=êÉéê¨ëÉåíÉåí=QR=B=ÇÉ=ä~=ã~ëëÉ=ë~ä~êá~äÉK=
=
T=J=^ãçêíáëëÉãÉåíë=
iÉë=~ãçêíáëëÉãÉåíë=ëçåí=Å~äÅìä¨ë=ÅçåÑçêã¨ãÉåí=~ìñ=ê≠ÖäÉë=ÇDìë~ÖÉëK=
fäë=ëçåí=Å~äÅìä¨ë=ëìáî~åí=äÉ=ãçÇÉ=äáå¨~áêÉ=Éí=Éå=ÑçåÅíáçå=ÇÉ=ä~=Çìê¨É=ÇÉ=îáÉ=éê¨îìÉI=ëçáí=W=
J=R=~åë=éçìê=äÉ=j~í¨êáÉä=Éí=çìíáää~ÖÉ=
J=NM=~åë=éçìê=äÉë=áåëí~ää~íáçåë=Éí=~ÖÉåÅÉãÉåíë=
J=R=~åë=éçìê=äÉ=ã~í¨êáÉä=ÇÉ=íê~åëéçêí=
J=R=~åë=éçìê=äÉ=j~í¨êáÉä=ÇÉ=ÄìêÉ~ì=Éí=áåÑçêã~íáèìÉ=
=
U=J=`Ü~êÖÉë=Ñáå~åÅá≠êÉë=
`~äÅìä¨ë=¶=é~êíáê=Çì=í~ÄäÉ~ì=ÇD~ãçêíáëëÉãÉåí=ÇDÉãéêìåí=éçìê=o^me^bi=jf`ebiK=
iÉ=í~ìñ=ÇDáåí¨êÆí=éçìê=äDÉãéêìåí=ëçääáÅáí¨=Éå=kHO=~=¨í¨=Ñáñ¨=¶=QIRBK=
iÉë=ÅçãéíÉë=Åçìê~åíë=åÉ=ÑÉêçåí=é~ë=äÛçÄàÉí=ÇÛìåÉ=ê¨ãìå¨ê~íáçåK=
=
V=J=fãé∑íë=ëçÅá¨í¨ë=
`~äÅìä=ÇÉ=äDáãé∑í=ëçÅá¨í¨=~ì=í~ìñ=ÇÉ=PPKPPB=ã~àçê¨=ÇÉ=PBK 



=
=

=

RP

RKOKOK=_fi^k=
==

_áä~å=Éå=h€ OMMP= OMMQ= OMMR= OMMS=
=^`qfc=fjjl_fifpb= = = = =
=fjjl_fifp^qflkp== NUN= PUN= Q=PUN= Q=PUN=
J=^jloqfppbjbkqpLmolsfpflkp= NNN= NTO= QVO= VTM=
qlq^i=^`qfc=fjjl_fifpb= TN= ONM= P=UUV= P=QNN=
= = = = =
^`qfc=`fo`ri^kq= = = = =
pql`h=bq=bkJ`lrop= PPP= VTN= N=RVP= N=TPT=
J=molsfpflkp=pro=pql`h=bq=bkJ`lrop= = = = =
^s^k`bp=bq=^`ljmqbp=sbopbp= Q= = = =
`ob^k`bp=`ifbkqp= N=VQM= R=NSS= T=OQP= T=QTN=
J=molsfpflkp=abp=`ob^k`bp=`ifbkqp= = = = =
^rqobp=`ob^k`bp= NVQ= SU= = PQ=
=afpmlkf_fifqbp== PVT= TMQ= SO= N=PPV=
=J=molsfpflkp=abp=sjm== = = = =
=`e^odbp=`lkpq^qbbp=aÛ^s^k`b== P= = = =
qlq^i=^`qfc=`fo`ri^kq= O=UTN= S=VNM= U=UVT= NM=RUN=
= = = = =
=^`qfc=qlq^i== O=VQO= T=NOM= NO=TUT= NP=VVO=
= = = = =

=`^mfq^ru=molmobp== = = = =
=`^mfq^i=pl`f^i== TU= OPM= OPM= OPM=
=obpbosbp=bq=obmloq=^=klrsb^r== OQP= VN= ORV= SOR=
=obpriq^q=kbq=ab=iÛbubo`f`b= = NSU= PST= ROQ=
=qlq^i=`^mfq^ru=molmobp== PON= QUV= URR= N=PUM=
= = = = =

=molsfpflkp=mlro=ofpnrbp=bq=`e^odbp= = = = =
= = = = =

=abqqbp== = = = =
=bjmorkqp=bq=abqqbp=^ppfjfibbp== ONP= NQ= Q=MSO= P=UNN=
=^s^k`bp=bq=^`ljmqbp=ob†rp== = = = =
abqqbp=clrokfppbrop== O=OPV= S=QRV= T=SRM= U=RVT=
abqqbp=cfp`^ibp=bq=pl`f^ibp= NST= NRU= OOM= OMQ=
abqqbp=pro=fjjl_fifp^qflkp= = = = =
^rqobp=abqqbp= O= = = =
=molarfqp=`lkpq^qbp=aÛ^s^k`b== = = = =
=abqqbp=qlq^ibp== O=SON= S=SPN= NN=VPO= NO=SNO=
= = = = =

=m^ppfc=qlq^i== O=VQO= T=NOM= NO=TUT= NP=VVO=
=



=
=

=

RQ

RKOKPK=q~ÄäÉ~ì=ÇÉ=Ñáå~åÅÉãÉåí==
=

bå=hÉìêçë= OMMQ= OMMR= OMMS=
oÉëëçìêÅÉë=W= = = =

`~éáí~ìñ=éêçéêÉë= = = =
= `~éáí~ä= = = =
= `çãéíÉë=Åçìê~åíë= = N=OMM= =
== mêáãÉë=Éí=ëìÄîÉåíáçåë= = = =
= = N=OMM= =
= = = =
`~éáí~ìñ=Éãéêìåí¨ë= = = =
= lêÖ~åáëãÉë=Ñáå~åÅáÉêë= = P=MMM= =
= = = =
^ìíêÉë=Ñáå~åÅÉãÉåíë= = = =
===== o¨ëÉêîÉë=ÇÉ=é~êíáÅáé~íáçå= = = =
= `Éëëáçå=ÇÛáããçÄáäáë~íáçåë= = = =
= oÉãÄçìêëÉãÉåí=ÇÛáããçÄáäáë~íáçåë=Ñáå~åÅá≠êÉë= = = =
= = = =
`~é~Åáí¨=ÇÛ~ìíçÑáå~åÅÉãÉåí= OOU= SUT= N=MMP=

qlq^i=abp=obpplro`bp= OOU= Q=UUT= N=MMP=
= = = =

bãéäçáë=W= = =
^Åèìáëáíáçåë= = =
= fããçÄáäáë~íáçåë=áåÅçêéçêÉääÉë= OMM= O=MMM= =
= fããçÄáäáë~íáçåë=ÅçêéçêÉääÉë= = O=MMM= =
== fããçÄáäáë~íáçåë=Ñáå~åÅá≠êÉë= = = =

= OMM= Q=MMM= =
= = = =

oÉãÄçìêëÉãÉåíë= = = =
= bÅÜ¨~åÅÉ=ÇÛÉãéêìåíë= NO= NRP= ORN=
= oÉãÄçìêëÉãÉåíë=ÇÉ=ÅçãéíÉë=Åçìê~åíë= = = =
== a¨ÄäçÅ~ÖÉ=ÇÉ=é~êíáÅáé~íáçå= = =
= NO= NRP= ORN=
= = = =

qlq^i=abp=bjmilfp= ONO= Q=NRP= ORN=
s~êá~íáçå=co NT= TPQ= TRO=

= = = =
= = =

o~íáçë=ÇÛ~ìíçåçãáÉ=Ñáå~åÅá≠êÉ=EÉå=h€F= OMMQ= OMMR= OMMS=
`~éáí~ìñ=éêçéêÉë=L=ÇÉííÉë=Ñáå~åÅá≠êÉë= PPIVN= MION= MIPS=

= = = =

=
=
`óÅäÉ=ÇÛÉñéäçáí~íáçå=ëóåíÜ¨íáèìÉ=
=

a¨ëáÖå~íáçå=EÉå=h€F= OMMP= OMMQ= OMMR= OMMS=

_Éëçáåë== == == == =
píçÅâë=ÇÉ=ã~êÅÜ~åÇáëÉë= PPP= VTN= N=QSQ= N=RMU=
píçÅâë=ÇÉ=ã~íá≠êÉë=N≠êÉë== = = NOV= OOV=
båJÅçìêë=ÇÉ=éêçÇìÅíáçå= = = = =
^î~åÅÉë=Éí=~ÅçãéíÉë=îÉêë¨ë= Q= = = =
`ê¨~åÅÉë=ÅäáÉåíë= N=VQM= R=NSS= T=OQP= T=QTN=
^ìíêÉë=Åê¨~åÅÉë= NVQ= SU= = PQ=
`Ü~êÖÉë=Åçåë~í¨Éë=ÇÛ~î~åÅÉ= P= = = =
_Éëçáå=ÇÛÉñéäçáí~íáçå= O=QTQ= S=OMS= U=UPS= V=OQO=
_Éëçáå=Üçêë=Éñéäçáí~íáçå= = = = =
qlq^i=abp=_bplfkp= O=QTQ= S=OMS= U=UPS= V=OQO=
= = = = =

oÉëëçìêÅÉë= = = = =
^î~åÅÉë=Éí=~ÅçãéíÉë=êÉ´ìë= = = = =
aÉííÉë=ÑçìêåáëëÉìêë= O=OPV= S=QRV= T=SRM= U=RVT=
aÉííÉë=ÑáëÅ~äÉë=Éí=ëçÅá~äÉë= NST= NRU= OOM= OMQ=
^ìíêÉë=ÇÉííÉë= O= = = =
mêçÇìáíë=Åçåëí~í¨ë=ÇÛ~î~åÅÉ= = = = =
oÉëëçìêÅÉë=ÇÛÉñéäçáí~íáçå= O=QMU= S=SNT= T=UTM= U=UMN=
oÉëëçìêÅÉë=Üçêë=Éñéäçáí~íáçå= = = = =
qlq^i=abp=obpplro`bp= O=QMU= S=SNT= T=UTM= U=UMN=
= = = = =

_KcKoK= SS= JQNN= VSS= QQN=



=
=

=

RR

=

_co=Éñéäçáí~íáçå=L=Üçêë=Éñéäçáí~íáçå=EÉå=h€F= OMMQ= OMMR= OMMS=

_Éëçáåë=ÇÛÉñéäçáí~íáçå= S=OMS= U=UPS== V=OQO=
oÉëëçìêÅÉë=ÇÛÉñéäçáí~íáçå= S=SNT= T=UTM= U=UMN=
_co=äá¨=¶=äÛÉñéäçáí~íáçå= JQNN= VSS= QQN=
= = = =

_Éëçáåë=Üçêë=Éñéäçáí~íáçå= = = =
oÉëëçìêÅÉë=Üçêë=Éñéäçáí~íáçå= = = =
_co=Üçêë=Éñéäçáí~íáçå= = = =

=
mä~å=ÇÉ=Ñáå~åÅÉãÉåí=
=

a¨ëáÖå~íáçå=EÉå=h€F= OMMQ= OMMR= OMMS=

_Éëçáåë= = = =
^Åèìáëáíáçå=ÇÛ~ÅíáÑ=áããçÄáäáë¨= = = =
= fããçÄáäáë~íáçåë=áåÅçêéçêÉääÉë= OMM= O=MMM= =
= fããçÄáäáë~íáçåë=ÅçêéçêÉääÉë= = O=MMM= =
== fããçÄáäáë~íáçåë=Ñáå~åÅá≠êÉë= = = =
s~êá~íáçå=_co= JQTT= N=PTT= JROR=
bÅÜ¨~åÅÉ=ÇÛÉãéêìåíë= NO= NRP= ORN=
oÉãÄçìêëÉãÉåíë=ÇÉ=ÅçãéíÉë=Åçìê~åíë= = = =
aáîáÇÉåÇÉë=ÇáëíêáÄì¨ë=L=mê¨ä≠îÉãÉåí=Éñéäçáí~åí= = = =
`Ü~êÖÉë=¶=ê¨é~êíáê= = = =
a¨ÄäçÅ~ÖÉ=ÇÉ=é~êíáÅáé~íáçå= = = =
qçí~ä=ÇÉë=ÄÉëçáåë= JOSS= R=ROV= JOTQ=
= = = =

oÉëëçìêÅÉë= = = =
`~é~Åáí¨=ÇÛ~ìíçÑáå~åÅÉãÉåí= OOU= SUT= N=MMP=
`Éëëáçåë=ÇÛáããçÄáäáë~íáçåë= = = =
mêáãÉë=Éí=ëìÄîÉåíáçåë== = = =
oÉãÄçìêëÉãÉåí=ÇÛáããçÄáäáë~íáçåë=Ñáå~åÅá≠êÉë= = = =
o¨ëÉêîÉë=ÇÉ=é~êíáÅáé~íáçå= = = =
`~éáí~ä= = = =
`çãéíÉë=Åçìê~åíë= = N=OMM= =
lêÖ~åáëãÉë=Ñáå~åÅáÉêë= = P=MMM= =
qçí~ä=ÇÉë=êÉëëçìêÅÉë= OOU= Q=UUT= N=MMP=
s~êá~íáçå=ÇÉ=íê¨ëçêÉêáÉ= QVQ= JSQO= N=OTT=
bí~í=ÇÉ=íê¨ëçêÉêáÉ=Éå=Ñáå=ÇÛÉñÉêÅáÅÉ= TMQ= SO= N=PPV=

=



=
=

=

RS

RKOKQK=^kkbubp=abp=mobsfpflkkbip=OMMQL=OMMR=L=OMMS=
=
^ìíêÉë=áåÑçêã~íáçåë=
i~=ëçÅá¨í¨=Åä∑íìêÉ=ëÉë=ÅçãéíÉë=~ì=PM=ëÉéíÉãÄêÉ=OMMPK=
=
iÉ=ÇçëëáÉê=éê¨îáëáçååÉä=~=¨í¨=¨í~Ääá=¶=é~êíáê=ÇÉë=ÅçãéíÉë=ÅÉêíáÑá¨ë=~ì=PM=ëÉéíÉãÄêÉ=OMMPK=
=
i~=ÅÜêçåçäçÖáÉ=ÇÉë=çé¨ê~íáçåë=ëÉê~áí=ä~=ëìáî~åíÉ=W=
=
J=eáîÉê=OMMPI=ãáëÉ=ëìê=äÉ=ã~êÅÜ¨=ÇÉë=íáíêÉë=o^me^bi=jf`ebi=é~ê=ä~=ëçÅá¨í¨=ã≠êÉK=
=
J=mêáåíÉãéë=OMMQI=Ç¨îÉäçééÉãÉåí=ÇÉ= äD~Åíáîáí¨=å¨ÖçÅÉ=é~ê= ê~ééêçÅÜÉãÉåí=~îÉÅ=ìåÉ=ÉåíêÉéêáëÉ= ÅáÄäÉ=~îÉÅ=
èìá=áä=ëÉê~=å¨ÖçÅá¨=ìåÉ=éêáëÉ=Éå=äçÅ~íáçå=Çì=ÑçåÇë=ÇÉ=ÅçããÉêÅÉ=Ç~åë=ìå=éêÉãáÉê=íÉãéëK=
=
J=mêáåíÉãéë=OMMRI=êÉåÑçêÅÉãÉåí=ÇÉ=ä~=ëíêìÅíìêÉ=é~ê=ä~=ãáëÉ=Éå=éä~ÅÉ=ÇDìåÉ=~Åíáîáí¨=îáåáÑáÅ~íáçåK=
iÉë=áåîÉëíáëëÉãÉåíë=å¨ÅÉëë~áêÉë=ëçåí=¨î~äì¨ë=¶=R=MMM=MMM=€=ê¨é~êíáë=ÇÉ=ä~=Ñ~´çå=ëìáî~åíÉ=W==

=O=MMM=MMM=€=éçìê=äD~Åèìáëáíáçå=ÇÉ=ä~=ÅäáÉåí≠äÉ=EN=RMM=MMM=€=éçìê=äÉ=ÑáÅÜáÉê=cçìêåáëëÉìêI=RMM=MMM=€=éçìê=äÉ=
ÑáÅÜáÉê=`äáÉåíF=
=O=MMM=MMM=€=éçìê=äD~Åèìáëáíáçå=Çì=ã~í¨êáÉä=ÇD~ã¨å~ÖÉãÉåí=Éí=ÇÉ=ëíçÅâ~ÖÉ=
=N=MMM=MMM=€=éçìê=äD~Åèìáëáíáçå=Çì=ã~í¨êáÉä=Ñáå~åÅ¨=Éå=Åê¨Çáí=Ä~áäK=

=
rå=éçëíÉ=äçóÉê=áããçÄáäáÉê=ëáÖåáÑáÅ~íáÑ=Ñáå~åÅÉê~=äÉ=äçÅ~ä=áåÇìëíêáÉäK=
=
`ÉííÉ=çé¨ê~íáçå=éçìêê~áí=¨Ö~äÉãÉåí=ÆíêÉ=ê¨~äáë¨É=é~ê=Åêçáëë~åÅÉ=ÉñíÉêåÉI=èìÉäèìÉë=ÉåíêÉéêáëÉë=é~êÑ~áíÉãÉåí=
áÇÉåíáÑá¨Éë=éçìêê~áÉåí=ÆíêÉ=ëçääáÅáí¨ÉëK=
=
iDÉåíêÉéêáëÉ= o^me^bi= jf`ebi= Éëí= Éå= ãÉëìêÉ= ÇÉ= Ç¨îÉäçééÉê= ê~éáÇÉãÉåí= ÅÉ= ëÉÅíÉìê= ÖêßÅÉ= ¶= ìå=
Åçãéä¨ãÉåí=ÇD~Åíáîáí¨=Ççåí=ÉääÉ=ÇáëéçëÉ=~ÅíìÉääÉãÉåíK=
=
^ì=íÉêãÉ=ÇÉ=ëÉë=ÇÉìñ=çé¨ê~íáçåëI=ìå=ÉÑÑÉí=ÇÉ=ã~ëëÉ=ÅÉêí~áå=ÇÉîê~áí=éÉêãÉííêÉ=ÇD~ã¨äáçêÉê=äÉ=í~ìñ=ÇÉ=ã~êÖÉ=
Éí=ÇÉë=¨ÅçåçãáÉë=ÇD¨ÅÜÉääÉë=áãã¨Çá~íÉë=éçìêêçåí=ÆíêÉ=Ç¨Ö~Ö¨ÉëK=
=
m~ê=éêìÇÉåÅÉI=áä=åDÉå=~=é~ë=¨í¨=íÉåì=ÅçãéíÉ=~ì=åáîÉ~ì=ÇÉë=ÇáÑÑ¨êÉåíë=ÇçÅìãÉåíë=éê¨ëÉåí¨ëK=
=
pÉìäë=çåí=¨í¨=êÉíê~áí¨ë=äÉë=éçëíÉë=ê¨ãìå¨ê~íáçåë=ÇÉë=ÇáêáÖÉ~åíë=èìá=Çáëé~ê~áëëÉåíK=
=
fåîÉëíáëëÉãÉåíë=
=

a¨ëáÖå~íáçå=EÉå=h€F= OMMQ= OMMR= OMMS=

fããçÄáäáë~íáçåë=áåÅçêéçêÉääÉë== OMM= O=MMM= =
= cê~áë=ÇÛáåíêçÇìÅíáçå=Éå=ÄçìêëÉ= OMM= = =
= cáÅÜáÉê=cçìêåáëëÉìê=ÇÉ=îáåáÑáÅ~íáçå= = N=RMM= =
= cáÅÜáÉê=`äáÉåí=ÇÉ=îáåáÑáÅ~íáçå= = RMM= =
fããçÄáäáë~íáçåë=ÅçêéçêÉääÉë== = O=MMM= =
= fããçÄáäáë~íáçåë=îáåáÑáÅ~íáçå= = O=MMM= =
fããçÄáäáë~íáçåë=Ñáå~åÅá≠êÉë= = = =
fåîÉëíáëëÉãÉåíë=¶=ê¨~äáëÉê= OMM= Q=MMM= =
= = = =

fããçÄáäáë~íáçåë=ÇÉ=äÛÉñÉêÅáÅÉ=éê¨Å¨ÇÉåí= NUN= PUN= Q=PUN=
fããçÄáäáë~íáçåë=Å¨Ç¨Éë= = = =
fããçÄáäáë~íáçåë= PUN= Q=PUN= Q==PUN=

=
^ãçêíáëëÉãÉåíë=
=

a¨ëáÖå~íáçå=EÉå=h€F= OMMQ= OMMR= OMMS=

^ãçêíáëëÉãÉåíë=áåÅçêéçêÉäë=EÑê~áë=ÇÛáåíêçÇìÅíáçå=Éå=ÄçìêëÉF= PV= ST= ST=
^ãçêíáëëÉãÉåíë=ÅçêéçêÉäë=ëìê=áããçÄáäáë~íáçå=îáåáÑáÅ~íáçå= = NNT= OMM=
açí~íáçåë=~ìñ=~ãçêíáëëÉãÉåíë=ëìê=áããçÄáäáë~íáçåë=Éñáëí~åíÉë= OO= NPT= ONO=
açí~íáçåë=~ìñ=~ãçêíáëëÉãÉåíë= SN= POM= QTU=
= = = =

^ãçêíáëëÉãÉåíë=ÇÉ=äÛÉñÉêÅáÅÉ=éê¨Å¨ÇÉåí= NNN= NTO= QVO=
^ãçêíáëëÉãÉåíë=Å¨Ç¨ë= = = =
^ãçêíáëëÉãÉåíë= NTO= QVO= VTM=

=



=
=

=

RT

cáå~åÅÉãÉåíë=ÇÉë=áåîÉëíáëëÉãÉåíë=
=

a¨ëáÖå~íáçå=EÉå=h€F= OMMQ= OMMR= OMMS=

`~éáí~ìñ=éêçéêÉë= = N=OMM= =
`~éáí~ä= = = =
^ìÖãÉåí~íáçå=ÇÉ=ÅçãéíÉë=Åçìê~åíë=EëçÅá¨í¨=ã≠êÉF= = N=OMM= =
oÉãÄçìêëÉãÉåí=ÇÉ=ÅçãéíÉë=Åçìê~åíë= = = =
mêáãÉ=Éí=ëìÄîÉåíáçåë=
bãéêìåíë== = P=MMM=

=

bãéêìåí=áåîÉëíáëëÉãÉåí=îáåáÑáÅ~íáçå= = P=MMM= =
`Éëëáçåë=ÇÛáããçÄáäáë~íáçåë= = = =
fããçÄáäáë~íáçåë=áåÅçêéçêÉääÉë== = = =
fããçÄáäáë~íáçåë=ÅçêéçêÉääÉë= = = =
fããçÄáäáë~íáçåë=Ñáå~åÅá≠êÉë= = = =
oÉãÄçìêëÉãÉåí=áããçÄáäáë~íáçåë=Ñáå~åÅá≠êÉë= = = =
= = = =
qçí~ä=ÇÉë=Ñáå~åÅÉãÉåíë= = Q=OMM= =
= = = =

bñÅ¨ÇÉåí=L=áåëìÑÑáë~åÅÉ=ÇÉ=Ñáå~åÅÉãÉåí= JOMM= OMM= =
`ê¨ÇáíëJÄ~áä= = = =
^ìíçÑáå~åÅÉãÉåí=ÇÉë=áåîÉëíáëëÉãÉåíë= OMM= JOMM= =

=
=
oÉãÄçìêëÉãÉåíë=ÇÉë=Éãéêìåíë=
=

a¨ëáÖå~íáçå=EÉå=h€F= OMMQ= OMMR= OMMS=

bÅÜ¨~åÅÉë=ÇÛÉãéêìåí= NP= OPN= PTQ=
bãéêìåíë=áåîÉëíáëëÉãÉåíë=îáåáÑáÅ~íáçå= = ONU= PTP=
bãéêìåíë=Éñáëí~åíë=E_km=m~êáÄ~ëF= NP= NP= N=
= = = =
`~éáí~ä=êÉãÄçìêë¨== NO= NRP= ORN=
bãéêìåí=áåîÉëíáëëÉãÉåí=îáåáÑáÅ~íáçå= = NQN= ORM=
bãéêìåíë=Éñáëí~åíë=E_km=m~êáÄ~ëF= NO= NO= N=
= = = =
`Ü~êÖÉë=ÇÛáåí¨êÆíë= O= TU= NOQ=
bãéêìåí=áåîÉëíáëëÉãÉåí=îáåáÑáÅ~íáçå= = TT= NOQ=
bãéêìåíë=Éñáëí~åíë=E_km=m~êáÄ~ëF= O= N= =

=
=
=



=
=

=

RU

^Åíáîáí¨=k¨ÖçÅÉ=

a¨ëáÖå~íáçå=EÉå=h€F= OMMQ= OMMR= OMMS=

sÉåíÉ=ÇÉ=ã~êÅÜ~åÇáëÉë= OM=PPV= OS=UVV= OT=TMS=
bñéäçáí~íáçå=o^me^bi=jf`ebi= NN=UPV= NO=NVQ= NO=RSM=
bñéäçáí~íáçå=bí~ÄäáëëÉãÉåí=ÅáÄäÉ= U=RMM= NQ=TMR= NR=NQS=
= sÉåíÉ=ÇÉ=ã~êÅÜ~åÇáëÉë= U=RMM= NQ=TMR= NR=NQS=
= `ÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=cê~åÅÉ= T=UMM= NP=QVQ= NP=UVV=
= `ÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=bñéçêí= TMM= N=ONN= N=OQT=
= = = =
^ÅÜ~íë=ÉÑÑÉÅíì¨ë=ÇÉ=ã~êÅÜ~åÇáëÉë== NV=TNR= OR=TMQ= OS=MNO=
bñéäçáí~íáçå=o^me^bi=jf`ebi= NN=NMR= NN=QTN= NN=UNS=
bñéäçáí~íáçå=bí~ÄäáëëÉãÉåí=ÅáÄäÉ= U=SNM= NQ=OPP= NQ=NVS=
= ^ÅÜ~íë=ÇÉ=ã~êÅÜ~åÇáëÉë= U=SNM= NQ=OPP= NQ=NVS=
= = = =
píçÅâ=áåáíá~ä=ÇÉ=ã~êÅÜ~åÇáëÉë= PPP= VTN= N=QSQ=
bñéäçáí~íáçå=o^me^bi=jf`ebi= PPP= PMV= PNU=
bñéäçáí~íáçå=bí~ÄäáëëÉãÉåí=ÅáÄäÉ= = SSO= N=NQS=
= ^ÅÜ~íë=ÇÉ=ã~êÅÜ~åÇáëÉë= = SSO= N=NQS=
= = = =
píçÅâ=Ñáå~ä=ÇÉ=ã~êÅÜ~åÇáëÉë= VTN= N=QSQ= N=RMU=
bñéäçáí~íáçå=o^me^bi=jf`ebi= PMV= PNU= POU=
bñéäçáí~íáçå=bí~ÄäáëëÉãÉåí=ÅáÄäÉ= SSO= N=NQS= N=NUM=
= ^ÅÜ~íë=ÇÉ=ã~êÅÜ~åÇáëÉë= SSO= N=NQS= N=NUM=
= = = =
^ÅÜ~íë=Åçåëçãã¨ë=ÇÉ=ã~êÅÜ~åÇáëÉë= NV=MTS= OR=ONN= OR=VSU=
bñéäçáí~íáçå=o^me^bi=jf`ebi= NN=NOU= NN=QSO= NN=UMS=
bñéäçáí~íáçå=bí~ÄäáëëÉãÉåí=ÅáÄäÉ= T=VQU= NP=TQV= NQ=NSO=
= ^ÅÜ~íë=ÇÉ=ã~êÅÜ~åÇáëÉë= T=VQU= NP=TQV= NQ=NSO=
= = = =
j~êÖÉ=ÅçããÉêÅá~äÉ= N=OSP= N=SUT= N=TPU=
bñéäçáí~íáçå=o^me^bi=jf`ebi= TNM= TPO= TRQ=
bñéäçáí~íáçå=bí~ÄäáëëÉãÉåí=ÅáÄäÉ= RRP= VRS= VUQ=
= sÉåíÉë=ÇÉ=ã~êÅÜ~åÇáëÉë= RRP= VRS= VUQ=
= `ÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=cê~åÅÉ= RMT= UTT= VMP=
= `ÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=bñéçêí= QS= TV= UN=
= = = =
j~êÖÉ=ÅçããÉêÅá~äÉ=EBF= SIONB= SIOTB= SIOTB=
bñéäçáí~íáçå=o^me^bi=jf`ebi= SIMMB= SIMMB= SIMMB=
bñéäçáí~íáçå=bí~ÄäáëëÉãÉåí=ÅáÄäÉ= SIRMB= SIRMB= SIRMB=
= sÉåíÉë=ÇÉ=ã~êÅÜ~åÇáëÉë= SIRMB= SIRMB= SIRMB=
= `ÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=cê~åÅÉ= SIRMB= SIRMB= SIRMB=
= `ÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=bñéçêí= SIRMB= SIRMB= SIRMB=

=



=
=

=

RV

^Åíáîáí¨=éêçÇìÅíáçå=
=

a¨ëáÖå~íáçå=EÉå=h€F= OMMQ= OMMR= OMMS=

mêçÇìÅíáçå=îÉåÇìÉ= NUO= S=MPN= NM=RPU=
mêçÇìÅíáçå=ÇÉ=_Lp=o^me^bi=jf`ebi= NOM= NOQ= NOU=
= mêÉëí~íáçåë=ÇÉ=ëÉêîáÅÉë= NNS= NNV= NOP=
= aáîÉêë= Q= R= R=
mêçÇìÅíáçå=ÇÉ=_Lp=bí~ÄäáëëÉãÉåí=ÅáÄäÉ= SO= NMT= NNM=
= mêÉëí~íáçåë=ÇÉ=ëÉêîáÅÉë=cê~åÅÉ= RP= VO= VQ=
= mêÉëí~íáçåë=ÇÉ=ëÉêîáÅÉë=bñéçêí= V= NS= NS=
mêçÇìÅíáçå=ÇÉ=_Lp=bí~ÄäáëëÉãÉåí=îáåáÑáÅ~íáçå= = R=UMM= NM=PMM=
= sáåáÑáÅ~íáçå=cê~åÅÉ= = R=UMM= NM=PMM=
= = = =
^ÅÜ~íë=ÉÑÑÉÅíì¨ë=ÇÉ=ã~íá≠êÉë=N≠êÉë== OT= Q=UMU= U=PUN=
mêçÇìÅíáçå=ÇÉ=_Lp=o^me^bi=jf`ebi= NN= NO= NO=
= ^ÅÜ~íë=ÇÉ=ã~íá≠êÉë=N≠êÉë=Éí=ëçìëJíê~áí~åÅÉ== NN= NO= NO=
mêçÇìÅíáçå=ÇÉ=_Lp=bí~ÄäáëëÉãÉåí=ÅáÄäÉ= NS= OU= OV=
= ^ÅÜ~íë=ÇÉ=ã~íá≠êÉë=N≠êÉë=Éí=ëçìëJíê~áí~åÅÉ== NS= OU= OV=
mêçÇìÅíáçå=ÇÉ=_Lp=bí~ÄäáëëÉãÉåí=îáåáÑáÅ~íáçå= = Q=TSV= U=PQM=
= ^ÅÜ~íë=ÇÉ=ã~íá≠êÉë=N≠êÉë=Éí=ëçìëJíê~áí~åÅÉ== = Q=TSV= U=PQM=
= = = =
píçÅâ=áåáíá~ä=ÇÉ=ã~íá≠êÉë=N≠êÉë= = = NOV=
mêçÇìÅíáçå=ÇÉ=_Lp=bí~ÄäáëëÉãÉåí=îáåáÑáÅ~íáçå= = = NOV=
= ^ÅÜ~íë=ÇÉ=ã~íá≠êÉë=N≠êÉë=Éí=ëçìëJíê~áí~åÅÉ== = = NOV=
= = = =
píçÅâ=Ñáå~ä=ÇÉ=ã~íá≠êÉë=N≠êÉë= = NOV= OOV=
mêçÇìÅíáçå=ÇÉ=_Lp=bí~ÄäáëëÉãÉåí=îáåáÑáÅ~íáçå= = NOV= OOV=
= ^ÅÜ~íë=ÇÉ=ã~íá≠êÉë=N≠êÉë=Éí=ëçìëJíê~áí~åÅÉ== = NOV= OOV=
= = = =
^ÅÜ~íë=Åçåëçãã¨ë=ÇÉ=ã~íá≠êÉë=N≠êÉë= OT= Q=STV= U=OUN=
mêçÇìÅíáçå=ÇÉ=_Lp=o^me^bi=jf`ebi= NN= NO= NO=
= ^ÅÜ~íë=ÇÉ=ã~íá≠êÉë=N≠êÉë=Éí=ëçìëJíê~áí~åÅÉ== NN= NO= NO=
mêçÇìÅíáçå=ÇÉ=_Lp=bí~ÄäáëëÉãÉåí=ÅáÄäÉ= NS= OU= OV=
= ^ÅÜ~íë=ÇÉ=ã~íá≠êÉë=N≠êÉë=Éí=ëçìëJíê~áí~åÅÉ== NS= OU= OV=
mêçÇìÅíáçå=ÇÉ=_Lp=bí~ÄäáëëÉãÉåí=îáåáÑáÅ~íáçå= = Q=SQM= U=OQM=
= ^ÅÜ~íë=ÇÉ=ã~íá≠êÉë=N≠êÉë=Éí=ëçìëJíê~áí~åÅÉ== = Q=SQM= U=OQM=
= = = =
j~êÖÉ=ëìê=éêçÇìÅíáçå= NRR= N=PRO= O=ORT=
mêçÇìÅíáçå=ÇÉ=_Lp=o^me^bi=jf`ebi= NMV= NNO= NNS=
mêçÇìÅíáçå= NOM= NOQ= NOU=

= mêÉëí~íáçåë=ÇÉ=ëÉêîáÅÉë= NNS= NNV= NOP=
= aáîÉêë= Q= R= R=
= ^ÅÜ~íë=ÇÉ=ã~íá≠êÉë=N≠êÉë=Éí=ëçìëJíê~áí~åÅÉ= JNN= JNO= JNO=
mêçÇìÅíáçå=ÇÉ=_Lp=bí~ÄäáëëÉãÉåí=ÅáÄäÉ= QS= UM= UO=
mêçÇìÅíáçå= SO= NMT= NNM=

= mêÉëí~íáçåë=ÇÉ=ëÉêîáÅÉë=cê~åÅÉ= RP= VO= VQ=
= mêÉëí~íáçåë=ÇÉ=ëÉêîáÅÉë=bñéçêí= V= NR= NS=
= ^ÅÜ~íë=ÇÉ=ã~íá≠êÉë=N≠êÉë=Éí=ëçìëJíê~áí~åÅÉ= JNS= JOU= JOV=
mêçÇìÅíáçå=ÇÉ=_Lp=bí~ÄäáëëÉãÉåí=îáåáÑáÅ~íáçå= = N=NSM= O=MSM=
mêçÇìÅíáçå= = N=NSM= O=MSM=

= sáåáÑáÅ~íáçå=cê~åÅÉ= = N=NSM= O=MSM=
= = = =
j~êÖÉ=ëìê=éêçÇìÅíáçå=EBF= UQIVVB= OOIQNB= ONIQOB=
mêçÇìÅíáçå=ÇÉ=_Lp=o^me^bi=jf`ebi= VMIRSB= VMIRSB= VMIRSB=
mêçÇìÅíáçå= NMMB= NMMB= NMMB=

= mêÉëí~íáçåë=ÇÉ=ëÉêîáÅÉë= NMMB= NMMB= NMMB=
= aáîÉêë= NMMB= NMMB= NMMB=
mêçÇìÅíáçå=ÇÉ=_Lp=bí~ÄäáëëÉãÉåí=ÅáÄäÉ= TQINVB= TQINVB= TQINVB=
mêçÇìÅíáçå= NMMB= NMMB= NMMB=

= mêÉëí~íáçåë=ÇÉ=ëÉêîáÅÉë=cê~åÅÉ= NMMB= NMMB= NMMB=
= mêÉëí~íáçåë=ÇÉ=ëÉêîáÅÉë=bñéçêí= NMMB= NMMB= NMMB=
mêçÇìÅíáçå=ÇÉ=_Lp=bí~ÄäáëëÉãÉåí=îáåáÑáÅ~íáçå= = OMB= OMB=
mêçÇìÅíáçå= = OMB= OMB=

= sáåáÑáÅ~íáçå=cê~åÅÉ= = OMB= OMB=
=



=
=

=

SM

`Ü~êÖÉë=ÉñíÉêåÉë==

a¨ëáÖå~íáçå=EÉå=h€F= OMMQ= OMMR= OMMS=

cçìêåáíìêÉ=Åçåëçãã~ÄäÉë= PM= NMU= NQU=
cçìêåáíìêÉë=Åçåëçãã~ÄäÉë=o^me^bi=jf`ebi= NV= NV= NV=
= bäÉÅíêáÅáí¨= N= N= N=
= b~ì= MIP= MIP= MIP=
= `~êÄìê~åí= V= V= V=
= cçìêåáíìêÉ=ÉåíêÉíáÉåë=Éí=éÉíáíë=¨èìáéÉãÉåíë= O= O= O=
= cçìêåáíìêÉë=~Çãáåáëíê~íáîÉë= Q= Q= Q=
= cçìêåáíìêÉë=ÇÉ=ã~í¨êáÉä= O= O= P=
cçìêåáíìêÉë=Åçåëçãã~ÄäÉë=bí~ÄäáëëÉãÉåí=ÅáÄäÉ= NN= NU= NU=
= bäÉÅíêáÅáí¨= O= P= P=
= b~ì= MIQ= MIT= MIT=
= `~êÄìê~åí= Q= T= T=
= cìÉä= MIS= N= N=
= cçìêåáíìêÉ=ÉåíêÉíáÉåë=Éí=éÉíáíë=¨èìáéÉãÉåíë= MIV= O= O=
= cçìêåáíìêÉë=~Çãáåáëíê~íáîÉë= P= R= R=
cçìêåáíìêÉë=Åçåëçãã~ÄäÉë=bí~ÄäáëëÉãÉåí=îáåáÑáÅ~íáçå= = TN= NNM=
= bäÉÅíêáÅáí¨= = OM= PR=
= b~ì= = ON= PT=
= `~êÄìê~åí= = R= U=
= cìÉä= = Q= T=
= cçìêåáíìêÉ=ÉåíêÉíáÉåë=Éí=éÉíáíë=¨èìáéÉãÉåíë= = NT= NT=
= cçìêåáíìêÉë=~Çãáåáëíê~íáîÉë= = Q= T=
= = = =
pÉêîáÅÉë=Éñí¨êáÉìêë= PRN= VQN= N=OSM=
`Ü~êÖÉë=Åçåëí~í¨Éë=ÇÛ~î~åÅÉ= P= = =
pÉêîáÅÉë=Éñí¨êáÉìêë=o^me^bi=jf`ebi= NQR= NQS= NQU=

plrp=qo^fq^k`b=dbkbo== V= V= NM=
il`^qflkp=fjjl_fifbo== OQ= OQ= OQ=
il`^qflkp=jl_fifbobp== N= N= N=
bkqobqfbk=fjjl_fifp^== P= P= P=
bkqobqfbk=j^qbofbi== V= V= V=
j^fkqbk^k`b== MIN= MIN= MIN=
mofjbp=aD^ppro^k`bp== NR= NR= NR=
al`rjbkq^qflk=dbkbo^== MIQ= MIQ= MIQ=
`ljjfpC`lroqKpLsbkqb== OP= OQ= OQ=
elklo^fobp== NS= NS= NS=
co^fp=^`qbp=C=`lkqbk== = = =
mr_if`fqb== MIT= MIT= MIT=
clfobp=bq=bumlpfqflk== MIO= MIO= MIO=
`^ab^ru=^=i^=`ifbkqb== MIQ= MIQ= MIQ=
^k^ivpbp== MIN= MIN= MIN=
mlro_lfobp=alkp=`lro== MIQ= MIQ= MIQ=
qo^kpmloqp=pLsbkqbp== NS= NT= NT=
slv^dbp=bq=abmi^`bjb== T= T= T=
ob`bmqflkp== Q= Q= Q=
co^fp=mlpq^ru== P= P= P=
co^fp=qbibmelkfnrbp= NM= NM= NM=
pbosf`bp=_^k`^fobp== N= N= N=
`lqfp^qflkp= P= P= P=

pÉêîáÅÉë=Éñí¨êáÉìêë=bí~ÄäáëëÉãÉåí=ÅáÄäÉ= OMP= PRO= PRS=
il`^qflk=dbo^k`b== SQ= NNM= NNM=
il`^qflkp=fjjl_fifbo== NQ= OP= OP=
il`^qflkp=jl_fifbobp== MIO= MIQ= MIQ=
bkqobqfbk=fjjl_fifp^== O= P= P=
bkqobqfbk=j^qbofbi== NM= NT= NT=
j^fkqbk^k`b== MIS= N= N=
mofjbp=aD^ppro^k`bp== NT= OV= OV=
al`rjbkq^qflk=dbkbo^== MIR= MIV= MIV=
`ljjfpC`lroqKpL^`e^qp== U= NQ= NQ=
`ljjfpC`lroqKpLsbkqb== NP= OO= OP=
elklo^fobp== N= P= P=
co^fp=^`qbp=C=`lkqbk== MIN= MIN= MIN=
mr_if`fqb== MIS= N= N=
`^ab^ru=^=i^=`ifbkqb== MIO= MIP= MIP=
^_lkL`lqfpLalkp== O= P= P=
^k^ivpbp== MIQ= MIS= MIS=



=
=

=

SN

qo^kpmloqp=pL^`e^qp== RN= VM= VO=
qo^kpmloqp=pLsbkqbp== MIU= N= N=
qo^kpmloqp=afsbop= S= NM= NM=
bkslfp=b`e^kqfiilkp== O= Q= Q=
slv^dbp=bq=abmi^`bjb== P= R= R=
ob`bmqflkp== MIU= N= N=
co^fp=mlpq^ru== O= P= P=
co^fp=qbibmelkfnrbp== R= U= U=
pbosf`bp=_^k`^fobp= N= O= O=

pÉêîáÅÉë=Éñí¨êáÉìêë=bí~ÄäáëëÉãÉåí=îáåáÑáÅ~íáçå= = QQP= TRS=
`obafq=_^fi=jl_fifbo== = NOM= OMM=
il`^qflkp=fjjl_fifbo== = VM= NRP=
il`^qflkp=jl_fifbobp== = NS= OT=
bkqobqfbk=fjjl_fifp^== = NT= OV=
bkqobqfbk=j^qbofbi== = PV= SU=
j^fkqbk^k`b== = O= P=
mofjbp=aD^ppro^k`bp== = NS= OU=
al`rjbkq^qflk=dbkbo^== = MIQ= MIS=
`ljjfpC`lroqKpLsbkqb== = OO= PU=
elklo^fobp== = NN= NV=
co^fp=^`qbp=C=`lkqbk== = = =
mr_if`fqb== = R= U=
`^ab^ru=^=i^=`ifbkqb== = MIQ= MIU=
^_lkL`lqfpLalkp== = P= R=
qo^kpmloqp=pL^`e^qp== = SN= NMR=
slv^dbp=bq=abmi^`bjb== = NO= ON=
ob`bmqflkp== = O= P=
co^fp=mlpq^ru== = V= NS=
`lqfp^qflkp= = NT= PM=

=
fãé∑íë=Éí=í~ñÉë==

a¨ëáÖå~íáçå=EÉå=h€F= OMMQ= OMMR= OMMS=

fãé∑íë=Éí=í~ñÉë= RV= NNS= NRO=
`Ü~êÖÉë=¶=é~óÉê= NT= T= Q=
fãé∑íë=Éí=í~ñÉë=o^me^bi=jf`ebi= OP= OP= OP=

m^oqKclojK`lkqfkrbEl== N= N= N=
sbopbkqKif_bKq^ub=^m== O= O= O=
q^ub=molcbppflkkbiib== T= T= T=
q^ubp=clk`fbobp== P= P= P=
q^ub=pLsbef`ribp=pl`== R= R= R=
^rqobp=aolfqp== N= N= N=
lod^kf`= R= R= R=

fãé∑íë=Éí=í~ñÉë=bí~ÄäáëëÉãÉåí=ÅáÄäÉ= NU= PN= PN=
m^oqKclojK`lkqfkrbEl== MIN= MIN= MIN=
sbopbkqKif_bKq^ub=^m== MIN= MIN= MIN=
q^ub=molcbppflkkbiib== T= NO= NO=
q^ubp=clk`fbobp== O= P= P=
q^ub=pLsbef`ribp=pl`== Q= S= S=
^rqobp=aolfqp== P= R= R=
obabs^k`b=mliirqflk= P= R= R=

fãé∑íë=Éí=í~ñÉë=bí~ÄäáëëÉãÉåí=îáåáÑáÅ~íáçå= = RQ= VP=
m^oqKclojK`lkqfkrbEl== = Q= T=
m^oqf`fm=bccloq=`lkqor`q== = N= O=
sbopbkqKif_bKq^ub=^m== = N= O=
q^ub=molcbppflkkbiib== = PT= SP=
q^ubp=clk`fbobp== = N= O=
q^ub=pLsbef`ribp=pl`== = O= P=
lod^kf`= = V= NR=

=



=
=

=

SO

`Ü~êÖÉë=ÇÉ=éÉêëçååÉä==

a¨ëáÖå~íáçå=EÉå=h€F= OMMQ= OMMR= OMMS=

p~ä~áêÉë=Äêìíë= QPV= RVV= SVM=
`Ü~êÖÉë=Åçåëí~í¨Éë=ÇÛ~î~åÅÉ= RO= = =
`Ü~êÖÉë=ë~ä~êá~äÉë=o^me^bi=jf`ebi= PVO= PVS= QMM=
`Ü~êÖÉë=ë~ä~êá~äÉë=bí~ÄäáëëÉãÉåí=ÅáÄäÉ= QT= UM= UM=
`Ü~êÖÉë=ë~ä~êá~äÉë=bí~ÄäáëëÉãÉåí=îáåáÑáÅ~íáçå= = NOO= ONM=

`Ü~êÖÉë=ëçÅá~äÉë=é~íêçå~äÉë== NVT= OSV= PNN=
`Ü~êÖÉë=ë~ä~êá~äÉë=o^me^bi=jf`ebi= NTS= NTU= NUM=
`Ü~êÖÉë=ë~ä~êá~äÉë=bí~ÄäáëëÉãÉåí=ÅáÄäÉ= ON= PS= PS=
`Ü~êÖÉë=ë~ä~êá~äÉë=bí~ÄäáëëÉãÉåí=îáåáÑáÅ~íáçå= = RR= VR=

o¨ãìå¨ê~íáçå=ÇáêáÖÉ~åí== = = =
`Ü~êÖÉë=ëçÅá~äÉë=qkp== = = =
^ìíêÉë=ÅÜ~êÖÉë=ÇÉ=éÉêëçååÉä== MIP= MIP= MIP=
^ìíêÉë=ÅÜ~êÖÉë=ÇÉ=éÉêëçååÉä= MIP= MIP= MIP=

`Ü~êÖÉë=ÇÉ=éÉêëçååÉä== SPT= USV= N=MMN=

=
kçíÉë=Åçãéä¨ãÉåí~áêÉë=¶=äÛ~ååÉñÉ=W=
=
=kçíÉ=N=W=q~ÄäÉ~ì=ÇÉ=Ñäìñ=ÇÉ=íê¨ëçêÉêáÉ=

iáÄÉää¨ë== O=MMP==== O=MMQ==== O=MMR==== O=MMS====
= = = = =

=obpriq^q=kbq== QR=PUU==== NST=ROR==== PSS=SQU==== ROQ=QUM====
=bifjfp^qflk=abp=`e^odbp=bq=molarfqp=p^kp=fk`fabk`b=pro=i^=

qobplobofb=lr=klk=ifbp=^=iD^`qfsfqb=W== = = = =
=alq^qflk=^ru=^jloqfppbjbkqp== OP=UST==== SM=VMV==== POM=OUS==== QTU=QSV====

=molsfpflk=pro=`ob^k`bp== JP=UMS==== = = =
=molsfpflk=pro=pql`hp== = = = =

=molsfpflk=mlro=ofpnrbp=bq=`e^odbp== = = = =
=pr_sbkqflk=sfobb=^r=obpriq^q== = = = =

=mirpLjlfkp=s^irb=pro=`bppflk=aDfjjlp== O=RTM==== = = =
=sk`=abp=fjjlp=`babbp== = = = =
=afsfabkabp=klk=m^vbp== = = = =

=d^fk=ab=`e^kdb== = = = =
= = = = =

=j^odb=_orqb=aD^rqlcfk^k`bjbkq== SU=MNV==== OOU=QPQ==== SUS=VPQ==== N=MMO=VQV===
= = = = =

=s^of^qflk=abp=pql`hp== JORU=QOV==== JSPU=TQT==== JSON=SPS==== JNQP=VOQ====
=s^of^qflk=abp=`ob^k`bp=aDbumilfq^qflk== JVTU=PSR==== JP=MVO=TNV==== JO=MMU=QNU==== JOSO=QRQ====
=s^o^qflk=abp=abqqbp=aDbumilfq^qflk== VRN=VMS==== Q=OMU=SPN==== N=ORP=QRV==== VPN=OSU====

= = = = =
=s^of^qflk=ar=_co== JOUQ=UUU=== QTT=NSR==== JN=PTS=RVR=== ROQ=UVM====

= = = = =

=ciru=kbq=ab=qobplobofb=dbkbob=m^o=iD^`qfsfqb== JONS=USV=== TMR=RVV==== JSUV=SSN==== N=ROT=UPV===
= = = = =

=^`nrfpfqflk=aDfjjl_fifp^qflkp=cfk^k`fbobp== N=MST==== = = =
=^`nrfpfqflk=aDfjjl_fifp^qflk=fk`lomlobiibp== = OMM=MMM==== O=MMM=MMM==== =
=^`nrfpfqflk=aDfjjl_fifp^qflkp=`lomlobiibp== NNP=VOU==== = O=MMM=MMM==== =
=`bppflk=aDfjjl_fifp^qflkpI=kbqqbp=aDfjmlq== QU=QTM==== = = =

= = = = =

=ciru=kbq=ab=qobplobofb=ifb=^ru=lmbo^qflkp=aDfksbpqfppbjbkq= JSS=ROR=== JOMM=MMM==== JQ=MMM=MMM=== ======
= = = = =

=^rdjbkq^qflk=ab=`^mfq^i== = = = =
=^rdjbkq^qflk=abp=bjmorkqp== PQ=UUM==== = P=MMM=MMM==== =

=^rdjbkq^qflk=abp=`ljmqbp=`lro^kqp== = = N=OMM=MMM==== =
=^rdjbkq^qflk=abp=mobqp== = = = =
=afjfkrqflk=abp=mobqp== = = = =

=afjfkrqflk=abp=bjmorkqp== JV=VMM==== JNN=RQN==== JNRO=UPR==== JORM=SMM====
=afpqof_rqflk=ab=afsfabkabp== JNRM=MMM==== = = =

=afjfkrqflk=ab=`ljmqbp=`lro^kq== JPPM==== = = =
= = = = =

=ciru=kbq=ab=qobplobofb=ifb=^ru=lmbo^qflkp=ab=cfk^k`bjbkq= JNOR=PRM=== JNN=RQN==== Q=MQT=NSR==== JORM=SMM===
= = = = =

=s^of^qflk=ab=qobplobofb== JQMU=TQQ=== QVQ=MRU==== JSQO=QVS==== N=OTT=OPV===
= = = = =

=qobplobofb=aDlrsboqrob== SNV=MNP==== ONM=OSV==== TMQ=POT==== SN=UPN====
=qobplobofb=ab=`ilqrob== ONM=OSV==== TMQ=POT==== SN=UPN==== N=PPV=MTM===

= = = = =

=



=
=

=
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=kçíÉ=O=W=q~ìñ=ÇÉ=ã~êÖÉ=ÇÉ=äÛ~Åíáîáí¨==
o^me^bi=jf`ebi=Éåîáë~ÖÉ=ÇÉ=Ç¨îÉäçééÉê=ëçå=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=é~ê=äÉ=êÉåÑçêÅÉãÉåí=ÇÉ=ëçå=~Åíáîáí¨=å¨ÖçÅÉ=
Éå=OMMQ=Éí=äÉ=íê~áíÉãÉåí=ÇDìåÉ=åçìîÉääÉ=~Åíáîáí¨=èìDÉëí=ä~=îáåáÑáÅ~íáçå=Éå=OMMRK=
i~= îáåáÑáÅ~íáçå= ÅçåëáëíÉ= ¶= ~ÅÜÉíÉê= ÇÉ= ä~= îÉåÇ~åÖÉ= Ñê~≤ÅÜÉ=EÇì= ê~áëáåFI= ÇÉ= ä~= êÉåíêÉê= Ç~åë= äÉë= ÅÜ~áë= ÇÉ= ä~=
ëçÅá¨í¨= Éí= ÇÛ~ëëìêÉê= äÉ= éêçÅÉëë= ÇÉ= îáåáÑáÅ~íáçåI==¶= ë~îçáê= éçìê= äÉë= êçìÖÉë= W=ã~Å¨ê~íáçå= EO= ¶= P= ëÉã~áåÉF=
éêÉëëìê~ÖÉI=ÑÉêãÉåí~íáçåI=¨äÉî~ÖÉ=X=éçìê=äÉë=Ää~åÅë=W=éêÉëëìê~ÖÉI=ÑÉêãÉåí~íáçå=Éí=¨äÉî~ÖÉK==
`É=ã¨íáÉê=åçìîÉ~ì=èìá=ëÉ=ëáíìÉ=Éå=~ãçåí=Çì=ã¨íáÉê=íê~ÇáíáçååÉä=ÇÉ=ä~=ëçÅá¨í¨=Éåíê~≤åÉ=ìå=åáîÉ~ì=ÇÉ=ã~êÖÉ=
ÖäçÄ~äÉ= ëáÖåáÑáÅ~íáÑK= `É= åáîÉ~ì= ëÉ= ëáíìÉ= ¶= Éåîáêçå= OMB= Éí= ëÉ= ê¨é~êíá= Éå= NR= B= é~êí= îáåáÑáÅ~íáçå= Éí= RB= é~êí=
å¨ÖçÅÉ=îê~Å=ÇÉ=ä~=éêçÇìÅíáçå=áëëìÉ=ÇÉ=ÅÉííÉ=îáåáÑáÅ~íáçåI=ÅçããÉ=ÅÉä~=~=¨í¨=Åçåëí~í¨=ëìê=ÇÉë=ÉåíêÉéêáëÉë=Çì=
ëÉÅíÉìê=ÅçåÅÉêå¨=Éí=ÇÉ=í~áääÉ=ëáãáä~áêÉ=¶=o^me^bi=jf`ebiK==
=
iÉë= áåîÉëíáëëÉãÉåíë= éê¨îìë= é~ê= o^me^bi= jf`ebi= éçì= éÉêãÉííêÉ= ÅÉ= Ç¨îÉäçééÉãÉåí= é~ê= äÛ~Åíáîáí¨=
îáåáÑáÅ~íáçå=ëçåí=äÉë=ëìáî~åíë=W=
=
== OMMQLOMMR=
fjjl_fifp^qflkp=fk`lomlobiibp== =
= co^fp=fkqolar`qflk=bk=_lropb= =
= cf`efbo=clrokfppbro=ab=sfkfcf`^qflk= N=RMM=MMM=
= cf`efbo=`ifbkq=ab=sfkfcf`^qflk= RMM=MMM=
fjjl_fifp^qflkp=`lomlobiibp= =
== ^`qfsfqb=sfkfcf`^qflk=Ej^qbofbi=aÛ^jbk^dbjbkq=bq=ab=pql`h^dbF= O=MMM=MMM==
qlq^i=fksbpqfppbjbkqp= Q=MMM=MMM==
=
iÉë=áåîÉëíáëëÉãÉåíë=ÅçêéçêÉäë=éê¨îìë=éçìê=äÛ~Åíáîáí¨=îáåáÑáÅ~íáçå=ÅçêêÉëéçåÇÉåí=¶=W=
=pí~íáçå=¨éìê~íáçå=W=QMM=MMM=Éìêçë=
=j~í¨êáÉä=ÇÉ=ÅìîÉêáÉ=W=UMM=MMM=Éìêçë=
=fåëí~ää~íáçå=ÇÉ=êÉÑêçáÇáëëÉãÉåí=W=RM=MMM=Éìêçë=
=^íÉäáÉê=ÇÉ=îáåáÑáÅ~íáçå=W=PMM=MMM=Éìêçë=
=qê~î~ìñ=ÇDáåëí~ää~íáçå=Éí=~ÖÉåÅÉãÉåí=ÇáîÉêë=W=OMM=MMM=Éìêçë=
=s¨ÜáÅìäÉë=ÇáîÉêë=W=ORM=MMM=Éìêçë=
=
iÛáãé~Åí= ÇÉ= ÅÉë= ÇÉìñ= ~Åíáîáí¨ë= ëìê= äÉë= ÅÜáÑÑêÉë= ÇÛ~ÑÑ~áêÉë= éê¨îáëáçååÉäë= ÇÉ= o^me^bi= jf`ebi= ëÉê~= äÉ=
ëìáî~åí=W=
=
mçìê= äÛÉñÉêÅáÅÉ=OMMPLOMMQ=W= äÉ=Ç¨îÉäçééÉãÉåí=ÇÉ= äÛ~Åíáîáí¨=å¨ÖçÅÉ=¶=é~êíáê=Çì=NÉê=ã~êë=OMMQ=Éåíê~≤åÉ=ä~=
ê¨~äáë~íáçå=ÇÛìå=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉ=ÇÉ=U=RSO=h€I=ëçáí=ìåÉ=ÅçåíêáÄìíáçå=ÇÉ=QNITO=B=Çì=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=ÖäçÄ~ä=ÇÉ=
ä~=ëçÅá¨í¨K=
=
mçìê= äÛÉñÉêÅáÅÉ= OMMQLOMMR=W= äÉ= Ç¨îÉäçééÉãÉåí= ÇÉ= äÛ~Åíáîáí¨= å¨ÖçÅÉ= éÉêãÉí= ä~= ê¨~äáë~íáçå= ÇÛìå= ÅÜáÑÑêÉ=
ÇÛ~ÑÑ~áêÉë= ëìééä¨ãÉåí~áêÉ= ÇÉ= NQ= UNP= h€I= ëçáí= ìåÉ= ÅçåíêáÄìíáçå= ÇÉ= QQIVUB= Çì= ÅÜáÑÑêÉ= ÇÛ~ÑÑ~áêÉë= ÖäçÄ~äI=
äÛ~Åíáîáí¨= ÇÉ= å¨ÖçÅÉ= íê~ÇáíáçååÉääÉ= ÇÉ= o^me^bi= jf`ebi= êÉéê¨ëÉåí~åí= NO= PNT= h€K= m~ê= ~áääÉìêëI= äÉ=
Ç¨îÉäçééÉãÉåí=ÇÉ= äÛ~Åíáîáí¨= îáåáÑáÅ~íáçå=Éåíê~≤åÉ= ä~= ê¨~äáë~íáçå=ÇÉ=R= UMM=h€= ÇÉ= ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉëI= ëçáí=ìåÉ=
ÅçåíêáÄìíáçå=ÇÉ=NTISNB=Çì=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=ÖäçÄ~äK=
=
mçìê= äÛÉñÉêÅáÅÉ= OMMRLOMMS=W= äÉ= Ç¨îÉäçééÉãÉåí= ÇÉ= äÛ~Åíáîáí¨= å¨ÖçÅÉ= éÉêãÉí= ä~= ê¨~äáë~íáçå= ÇÛìå= ÅÜáÑÑêÉ=
ÇÛ~ÑÑ~áêÉë=ÇÉ=NR=ORT=h€I= ëçáí=ìåÉ=ÅçåíêáÄìíáçå=ÇÉ=PVIUV=B=Çì=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=ÖäçÄ~äI= äÛ~Åíáîáí¨=ÇÉ=å¨ÖçÅÉ=
íê~ÇáíáçååÉääÉ=ÇÉ=o^me^bi=jf`ebi= êÉéê¨ëÉåí~åí=NO=SUT=h€K= m~ê=~áääÉìêëI= äÉ=Ç¨îÉäçééÉãÉåí=ÇÉ= äÛ~Åíáîáí¨=
îáåáÑáÅ~íáçå=Éåíê~≤åÉ= ä~= ê¨~äáë~íáçå=ÇÉ=NM=PMM=h€=ÇÉ=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉëI=ëçáí=ìåÉ=ÅçåíêáÄìíáçå=ÇÉ=OSIVP=B=Çì=
ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=ÖäçÄ~äK=
=
`Éë=ÇÉìñ=~Åíáîáí¨ë=ëìééä¨ãÉåí~áêÉë=Éåíê~≤åÉåí=ÇÉë=î~êá~íáçåë=áãéçêí~åíÉë=ëìê=äÉë=Äáä~åë=éê¨îáëáçååÉäë=ÇÉ=ä~=
ëçÅá¨í¨=~ìñ=éçëíÉë=ëìáî~åíë=W=
=
_áä~å=~ÅíáÑ=W=
= iÉ= éçëíÉ= áããçÄáäáë~íáçåë= é~ëëÉ= ÇÉ= PUN= h€= Éå= OMMQ= ¶= Q= PUN= h€= Éå= OMMR= Éí= OMMSI= Çì= Ñ~áí= ÇÉë=
áåîÉëíáëëÉãÉåíë=ê¨~äáë¨ë=éçìê=äÉ=Ç¨îÉäçééÉãÉåí=ÇÉ=äÛ~Åíáîáí¨=îáåáÑáÅ~íáçå=íÉäë=èìÉ=éê¨ëÉåí¨ë=ÅáJÇÉëëìëK=
=iÉ=éçëíÉ=píçÅâ=Éí=ÉåJÅçìêë=¨îçäìÉ=ÇÉ=PPP=h€=Éå=OMMP=¶=VTN=h€=Éå=OMMQI=N=RVP=h€=Éå=OMMR=Éí=N=TPT=h€=Éå=
OMMS=Çì= Ñ~áí=ÇÉ= äÛ~ìÖãÉåí~íáçå=ÇÉ= äÛ~Åíáîáí¨=å¨ÖçÅÉ=Ç~åë=ìå=éêÉãáÉê= íÉãéëI=éìáë=¨Ö~äÉãÉåí=Çì= Ñ~áí=ÇÉ= ä~=
åçìîÉääÉ=~Åíáîáí¨=îáåáÑáÅ~íáçå=¶=é~êíáê=ÇÉ=OMMRK=
=iÉ=éçëíÉ=Åê¨~åÅÉë=ÅäáÉåíë=é~ëëÉ=ÇÉ=N=VQM=h€=Éå=OMMP=¶=R=NSS=h€=Éå=OMMQI=T=OQP=h€=Éå=OMMR=Éí=T=QTN=h€=Éå=
OMMSK=i~=Ü~ìëëÉ=ÇÉ=ÅÉ=éçëíÉ=Éëí=Åçêê¨ä~íáçå=~îÉÅ=äÉ=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=ëìééä¨ãÉåí~áêÉ=áëëì=Çì=Ç¨îÉäçééÉãÉåí=
ÇÉ=äÛ~Åíáîáí¨=å¨ÖçÅÉ=Éí=ÇÉ=ä~=åçìîÉääÉ=~Åíáîáí¨=ÇÉ=îáåáÑáÅ~íáçåK=bå=ÉÑÑÉíI=äÉë=ê≠ÖäÉãÉåíë=ëÉ=Ñçåí=Éå=ãçóÉååÉ=¶=
TR=àçìêë=éçìê=äÉë=ÅäáÉåíëK=`ÉéÉåÇ~åíI=ÇÉ=é~ê=äÛ~ìÖãÉåí~íáçå=ÇÉë=îçäìãÉë=èìá=ëÉêçåí=íê~áí¨ëI=ÅÉë=Ç¨ä~áë=îçåí=
~îçáê=íÉåÇ~åÅÉ=¶=ëÛ~ääçåÖÉêK=aÉ=éäìë=áåíÉêîáÉåí=Ç~åë=äÛ~ìÖãÉåí~íáçå=ÇÉ=äÛ~Åíáîáí¨=å¨ÖçÅÉ=Éí=Ç~åë=äÛ~Åíáîáí¨=ÇÉ=
îáåáÑáÅ~íáçå=ÇÉë=Ç¨ä~áë=ÇÉ=é~áÉãÉåí=éäìë=áãéçêí~åí=Çì=Ñ~áí=ÇÉ=ä~=îçäçåí¨=ÇÉ=ä~=ëçÅá¨í¨=ÇÉ=íê~î~áääÉê=ëìê=ÇÉë=
ÅáÄäÉë=ÇÉ=í~áääÉ=ëìé¨êáÉìêÉI=ÉñáÖÉ~åí=ÇÉë=Ç¨ä~áë=éäìë=äçåÖë=EÇì=íóéÉ=Öê~åÇÉ=ÇáëíêáÄìíáçåFK=iÉ=ÇçìÄäÉãÉåí=Çì=



=
=

=
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îçäìãÉ= ÇÉ= îáåë= å¨ÖçÅá¨ë= éÉêãÉííê~= ÇÛ~ííÉáåÇêÉ= ÅÉë= ÅáÄäÉë= èìá= àìëèìÛ~äçêë= åÉ= íê~áí~áÉåí= é~ë= çì= éÉì= ~îÉÅ=
o^me^bi=jf`ebiK=
=
_áä~å=é~ëëáÑ=W=
= iÉ= éçëíÉ= Éãéêìåíë= Éí= ÇÉííÉë= ~ëëáãáä¨Éë= ~ìÖãÉåíÉåí= ÑçêíÉãÉåí= ëìê= äÛÉñÉêÅáÅÉ= OMMR= Çì= Ñ~áí= ÇÉë=
áåîÉëíáëëÉãÉåíë= áåÇìáíë= é~ê= äÉ= Ç¨îÉäçééÉãÉåí= ÇÉ= äÛ~Åíáîáí¨= îáåáÑáÅ~íáçåI= èìá= å¨ÅÉëëáíÉ= ÅçããÉ= ÅÉä~= Éëí=
éê¨Åáë¨=éäìë=Ü~ìí==Qj€=ÇÛÉåÖ~ÖÉãÉåíëK=
=iÉ=éçëíÉ=ÇÉííÉë=ÑçìêåáëëÉìêë=é~ëëÉ=ÇÉ=O=OPV=h€=Éå=OMMP=¶=S=QRV=h€=Éå=OMMQI=T=SRM=h€=Éå=OMMR=Éí=U=RVT=h€=
Éå= OMMSK= i~= Ü~ìëëÉ= ÇÉ= ÅÉ= éçëíÉ= Éëí= Åçêê¨ä~íáçå= ~îÉÅ= äÉ= îçäìãÉ= ÇÉ= ÅÜ~êÖÉë= ëìééä¨ãÉåí~áêÉ= áëëì= Çì=
Ç¨îÉäçééÉãÉåí=ÇÉ=äÛ~Åíáîáí¨=å¨ÖçÅÉ=Éí=ÇÉ=ä~=åçìîÉääÉ=~Åíáîáí¨=ÇÉ=îáåáÑáÅ~íáçåK=bå=ÉÑÑÉíI=äÉë=ê≠ÖäÉãÉåíë=ëÉ=Ñçåí=
Éå=ãçóÉååÉ=¶=TR= àçìêë=éçìê= äÉë= ÑçìêåáëëÉìêëK=`ÉéÉåÇ~åíI=ÇÉ=é~ê= äÛ~ìÖãÉåí~íáçå=ÇÉë=îçäìãÉë=èìá=ëÉêçåí=
íê~áí¨ëI=ÅÉë=Ç¨ä~áë=îçåí=~îçáê=íÉåÇ~åÅÉ=¶=ëÛ~ääçåÖÉêI=ÅçããÉ=éçìê=äÉë=Ç¨ä~áë=ÇÉ=é~áÉãÉåí=ÅäáÉåíëK=
=
i~=ëçÅá¨í¨=Éåîáë~ÖÉ=ÇÛáåí¨ÖêÉê=íçí~äÉãÉåí=ÅÉííÉ=åçìîÉääÉ=~Åíáîáí¨=ÇÉ=îáåáÑáÅ~íáçåI=ã~áë=ëÉ=ä~áëëÉ=ä~=éçëëáÄáäáí¨=
ÇÉ= ê¨~äáëÉê= ÅÉ=éêçàÉí= îá~=ìåÉ= Åêçáëë~åÅÉ=ÉñíÉêåÉ=éçìê= äÉ=ãÆãÉ=ãçåí~åí=ÇÛáåîÉëíáëëÉãÉåíK=i~= îáåáÑáÅ~íáçå=
ÅçêêÉëéçåÇ=¶=ìåÉ=äçÖáèìÉ=ÇÉ=ÅçåëçäáÇ~íáçå=ÇÉ=ëÉë=ã~êÖÉë=å¨ÖçÅÉI=ÉääÉ=î~=éÉêãÉííêÉ=¶=ä~=ëçÅá¨í¨=ÇÉ=ëçêíáê=
ÇÉ=ä~=äçÖáèìÉ=ÇÉ=îçäìãÉ=áãéçë¨É=é~ê=äD~Åíáîáí¨=å¨ÖçÅÉ=Éí=ëÉë=í~ìñ=ÇÉ=ã~êÖÉK==
=
iÛ~Åíáîáí¨=ÇÉ=å¨ÖçÅÉ=ê¨~äáë¨É=é~ê=äÉë=¨í~ÄäáëëÉãÉåíë=o^me^bi=jf`ebi=Éí=äÛ¨í~ÄäáëëÉãÉåí=ÅáÄäÉ=ÇÉ=å¨ÖçÅÉ=
Ç¨Ö~ÖÉ= ìå= í~ìñ= ÇÉ=ã~êÖÉ= Åçãéêáë= ÉåíêÉ= SB= Éí= SIRBK= `ÉííÉ=ã~êÖÉ= êÉëíÉ= íê≠ë= ëí~ÄäÉ= ~ì= îì= ÇÉë= ÉñÉêÅáÅÉë=
éê¨Å¨ÇÉåíëK=
=
iÛ~Åíáîáí¨= ÇÉ= îáåáÑáÅ~íáçå= èìÉ= ä~= p^= o^me^bi= jf`ebi= ëçìÜ~áíÉ= áåí¨ÖêÉê= ¶= ë~= ëíêìÅíìêÉ= Åçìê~åí= OMMR=
Ç¨Ö~ÖÉê~áí=ìå=í~ìñ=ÇÉ=ã~êÖÉ=~ééêçñáã~íáÑ=ÇÉ=OMBK=
=
`É=í~ìñ=ÇÉ=ã~êÖÉ=Éëí=ëìé¨êáÉìê=~ì=í~ìñ=ÇÉ=ã~êÖÉ=Åçåëí~í¨=ëìê= äÛ¨í~ÄäáëëÉãÉåí=o^me^bi=jf`ebi=èìá=ëÉ=
éçëáíáçååÉ=ëìê=ìå=ã~êÅÜ¨=ÇÉ=å¨ÖçÅÉ=éìêK=
=
bå=ÉÑÑÉí=ä~=îáåáÑáÅ~íáçå=ÇÉ=é~êí=ëçå=éêçÅÉëë=ÇÉ=Ñ~ÄêáÅ~íáçå=~ééçêíÉ=ìåÉ=î~äÉìê=~àçìí¨É=ëìééä¨ãÉåí~áêÉK=
=
`ÉííÉ=î~äÉìê=~àçìí¨É=ëÉ=íê~Çìáí=é~ê=ä~==íê~åëÑçêã~íáçå=Çì=éêçÇìáí=ÇÉ=îÉåÇ~åÖÉ=Éå=éêçÇìáí=îáåáÑá¨K=`É=ë~îçáêJ
Ñ~áêÉ= Éí= äÉ= éêçÅÉëëìë= áåÇìëíêáÉä=ãáë= Éå=ÌìîêÉ= ÉñéäáèìÉ= äÉ= Ñçêí= í~ìñ= ÇÉ=ã~êÖÉ= Ç¨Ö~Ö¨= é~ê= ê~ééçêí= ¶= ìåÉ=
~Åíáîáí¨=ÇÉ=å¨ÖçÅÉ=ÇÉ=îáåëK=
=
`ÉííÉ= ~ìÖãÉåí~íáçå=Çì= í~ìñ=ÇÉ=ã~êÖÉ=~=éçìê= áåÅáÇÉåÅÉ=ÇÉ= Ñ~áêÉ=éêçÖêÉëëÉê= äÉ= í~ìñ=ÇÉ=ã~êÖÉ=ÖäçÄ~ä= èìá=
ê¨éçåÇ=~ìñ=áãé¨ê~íáÑë=ÇÛáåîÉëíáëëÉãÉåíë=ê¨~äáë¨ë=Éå=Åçìêë=ÇÛ~åå¨ÉK=
=
iD~Åíáîáí¨= ÇÉ= îáåáÑáÅ~íáçå= áãé~ÅíÉ= äÉë= ÅçãéíÉë= ÇÉ= OMMR= Éå= íÉêãÉ= ÇÉ= ÅÜáÑÑêÉ= ÇÛ~ÑÑ~áêÉë= Éí= ~ì= åáîÉ~ì= ÇÉë=
áåîÉëíáëëÉãÉåíëK=
=
i~=ã~êÖÉ=ÄêìíÉ=Åçåå~≤í=ìåÉ=éêçÖêÉëëáçå=ÇÉ=OKPO=éçáåíëI=èìá=Éëí=~ÄëçêÄ¨É=é~ê=äÉë=áåîÉëíáëëÉãÉåíë=ÉÑÑÉÅíì¨ë=
~ì=Åçìêë=ÇÉ=äDÉñÉêÅáÅÉK=
=
iÉ=ê¨ëìäí~í=ÇÉ=äDÉñÉêÅáÅÉ=OMMR=ÅçêêÉëéçåÇ=Éå=é~êíáÉ=~ì=ê¨ëìäí~í=ÇÉ=äÛ~Åíáîáí¨=îáåáÑáÅ~íáçåK=i~=Ü~ìëëÉ=Çì=í~ìñ=
ÇÉ=ã~êÖÉ=åDÉëí=é~ë=Ö¨å¨ê~íêáÅÉ=¶=ÉääÉJëÉìäÉ=Çì=ê¨ëìäí~í=éê¨îáëáçååÉä=ÇÉ=äÛ~åå¨ÉK=
=
^= íáíêÉ= áåÑçêã~íáÑI= åçìë= éê¨ëÉåíçåëI= ÅáJÇÉëëçìëI= äÉ= Ç¨í~áä= ÇÉ= äÛ~Åíáîáí¨= îáåáÑáÅ~íáçå= ëÉìäÉ= éçìê= éÉêãÉííêÉ=
ÇÛ~ééê¨ÜÉåÇÉê=ëçå=~ééçêí=Ç~åë=äÉ=ê¨ëìäí~í=éê¨îáëáçååÉä=ÇÉ=ä~=ëçÅá¨í¨K=

=

bå=ãáääáÉêë=ÇÛÉìêçë= OMMQ= OMMR= OMMS=

`efccob=aÛ^cc^fobp= = R=UMM= NM=PMM
^`e^qp=bccb`qrbp= = Q=SQM= U=OQM
qlq^i=j^odb=_orqb= = N=NSM= O=MSM
B=ab=j^odb=_orqb=pro=molarfqp= = OMIMMB= OMIMMB
`e^odbp=buqbokbp= = TN= NNM
pbosf`bp=buqbofbrop= = QQP= TRS
fjmlqp=bq=q^ubp= = RQ= VP
`e^odbp=ab=mboplkkbi= = NTT= PMR
^jloqfppbjbkqp= = NNT= OMM
`e^odbp=cfk^k`fbobp= = TT= NOQ
obpriq^q=`ljmq^_ib=ab=iD^`qfsfqb=sfkfcf`^qflk= = OON= QTO
fp=PPIPP=j^glob=ab=PB= = TS= NSO
obpriq^q=ab=iD^`qfsfqb=sfkfcf`^qflk= = NQR= PNM
obpriq^q=ab=iÛbkpbj_ib=abp=^`qfsfqbp=ab=o^me^bi=jf`ebi NSU= PST= ROQ

=
=
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SR

=kçíÉ=P=W=`êçáëë~åÅÉ=Çì=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=
i~=Åêçáëë~åÅÉ=ÖäçÄ~äÉ=ÇÉ=äÛ~Åíáîáí¨=éê¨ëÉåíÉ=ìå=ÅÜáÑÑêÉ=ÇÉ=PBK=fä=Ñ~ìí=ÅçãéêÉåÇêÉ=W===
J= mçìê= äÛ~åå¨É=k=ìå= ÅÜáÑÑêÉ= ÇÛ~ÑÑ~áêÉë=ÇÉ= NN= VRU=h€= H= ¶= ÅçãéíÉê= Çì= NÉê=ã~êë= OMMQ= äÉ= Ç¨îÉäçééÉãÉåí= ÇÉ=
äÛ~Åíáîáí¨=å¨ÖçÅÉ=éçìê=U=RSO=h€=ëìééä¨ãÉåí~áêÉK=`É=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉ=ëìééä¨ãÉåí~áêÉ=Éëí=ÉåêÉÖáëíê¨=ëìê=T=ãçáë=
ÇÉ=äÛ~åå¨É=kK==
J=mçìê= kHN= ~ìÖãÉåí~íáçå= ÇÉ= PB= ÇÉ= äÛ~Åíáîáí¨= ÇÉ= o^me^bi=jf`ebi= H= äÛ~Åíáîáí¨= å¨ÖçÅÉ= ëìééä¨ãÉåí~áêÉ=
áëëìÉ=ÇÉ=ä~=Åêçáëë~åÅÉ=ÉñíÉêåÉ=EÅÉííÉJÑçáë=ëìê=NO=ãçáëF=H=äÛ~ééçêí=ÇÉ=äÛ~Åíáîáí¨=îáåáÑáÅ~íáçå=ÇÉ=R=UMM=h€=Eëìê=T=
ãçáëFK==
J=mçìê=kHO=~ìÖãÉåí~íáçå=ÇÉ=PB=ÇÉ=äÛÉåëÉãÄäÉ=ÇÉë=~Åíáîáí¨ë=ëìê=NO=ãçáëK=
=
=kçíÉ=Q=W=eóéçíÜ≠ëÉë=ÇÉ=éê¨îáëáçåë=ÇÉ=ÅÜáÑÑêÉ=ÇÛ~ÑÑ~áêÉë=

iÉë=ÜóéçíÜ≠ëÉë=ÇÉ=íê~î~áä=ÅçåÅÉêå~åí=äÉë=éê¨îáëáçåë=ÇÉ=ÅÜáÑÑêÉ=ÇD~ÑÑ~áêÉë=ÇÉë=åçìîÉääÉë=~Åíáîáí¨ë=ÇÉ=å¨ÖçÅÉ=
Éí=ÇÉ=îáåáÑáÅ~íáçå=ëÉ=Ä~ëÉåí=ëìê=ÇÉë=Åçåëí~í~íáçåë=ÉÑÑÉÅíì¨Éë=ëìê=ÇÉë=ÉåíêÉéêáëÉë=Çì=ëÉÅíÉìê=ÅçåÅÉêå¨=Éí=ÇÉ=
í~áääÉ= ëáãáä~áêÉI= ê¨~äáë¨Éë= é~ê= ä~= ëçÅá¨í¨= Éí= ëÉë= ÅçåëÉáäëI= ëìëÅÉéíáÄäÉë= ÇDÆíêÉ= áåÅäìëÉë= ¶= äD¨í~ÄäáëëÉãÉåí=
o^me^bi=jf`ebiK=^ìÅìå=~ÅÅçêÇ=Ç¨ÑáåáíáÑ=åDÉëí=ÉåÅçêÉ=ÅçåÅäì=~îÉÅ=ÅÉë=ÉåíêÉéêáëÉë=Çì=ëÉÅíÉìêI=ã~áë=ÇÉë=
éçìêé~êäÉêë=ê¨ÅÉåíë=ä~áëëÉåí=éê¨ë~ÖÉê=èìÉ=ÅÉë=ÅáÄäÉë=áÇÉåíáÑá¨Éë=ëÉêçåí=ÅÉääÉë=èìá=áåí¨ÖêÉêçåí=ä~=ëçÅá¨í¨K==
=
=kçíÉ=R=W=a¨ÅêÉí=ÇÉ=OMMO=ëìê=äÉë=áåÑçêã~íáçåë=ÉåîáêçååÉãÉåí~äÉë=

i~=ëçÅá¨í¨=åÛÉëí=é~ë=ÅçåÅÉêå¨É=é~ê= äÉ=Ç¨ÅêÉí=ÇÉ=OMMOI=Å~ê=ÉääÉ=ÉÑÑÉÅíìÉ=ìå=é~ëë~ÖÉ=Éå=Å~îÉ=~ååìÉä=ÇÉ=îáå=
áåÑ¨êáÉìê=¶=OMMMM=ÜÉÅíçäáíêÉëK=k¨~åãçáåëI=Éå=é~êíÉå~êá~í=~îÉÅ=äDfåíÉêéêçÑÉëëáçåI=ÉääÉ=~=Éåí~ã¨=ìåÉ=Ç¨ã~êÅÜÉ=
e^``m=EÜóÖá≠åÉ=Éí=ë¨Åìêáí¨FK=
`ÉííÉ= Ç¨ã~êÅÜÉ= e^``m= ÅçåëáëíÉ= ¶= ¨í~Ääáê= ìå= ã~åìÉä= êÉÅÉåë~åí= äÉë= êáëèìÉë= Éí= Ç~åÖÉêë= EåáîÉ~ì=
Åçåëçãã~íÉìêI=çé¨ê~íÉìêI=éêçÇìáíF= äá¨ë=¶= äD~Åíáîáí¨=Éå=ã~íá≠êÉ=ÇDÜóÖá≠åÉ=Éí=ÇÉ= ë¨Åìêáí¨I= äÉë= ~å~äóë~åíI= Éí=
ãÉíí~åí=Éå=éä~ÅÉ=ÇÉë=éêçÅ¨ÇìêÉë=éê¨îÉåíáîÉë=éÉêãÉíí~åí=ÇÉ=éêçìîÉê=åçíêÉ=ã~≤íêáëÉ=ÇÉë=éçáåíë=ÅêáíáèìÉëK=
=
=kçíÉ=S=W=cáå~åÅÉãÉåí=Çì=ÄÉëçáå=Éå=ÑçåÇë=ÇÉ=êçìäÉãÉåí=

iÉë=ÇÉííÉë=ÑçìêåáëëÉìêë=ëçåí=é~ó¨Éë=Éå=ãçóÉååÉ=¶=TR=àçìêëK=
iÉë=Åê¨~åÅÉë=ÅäáÉåí=ëçåí=é~ó¨Éë=Éå=ãçóÉååÉ=¶=TR=àçìêëK=
`çããÉ= ÅÉä~= ëÉ= Ñ~áí= ~ÅíìÉääÉãÉåíI= äÉ= Ñáå~åÅÉãÉåí=Çì=_co=Éëí= ~ëëìê¨=é~ê= ÇÉë= ëçäìíáçåë=ÇÉ= Åê¨Çáí= ¶= Åçìêí=
íÉêãÉK==
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`e^mfqob=S=
=

•lod^kbp=aÛ^ajfkfpqo^qflk=bq=afob`qflk•=
=

SK=NK=`lkpbfi=aÛ^ajfkfpqo^qflk=
=
mê¨ëáÇÉåí=W==
=
jçåëáÉìê=drfii^rjb=ov`ht^boq=
=
kçãã¨É=é~ê=äÛ~ëëÉãÄä¨É=Ö¨å¨ê~äÉ=Çì=NO=ëÉéíÉãÄêÉ=OMMOI=ÅçããÉ=^Çãáåáëíê~íÉìê=ÇÉ=ä~=pçÅá¨í¨K=
=
^Çãáåáëíê~íÉìêë=W=
=
jçåëáÉìê=máÉêêÉJvîÉë=ov`ht^boq==
=
kçãã¨É=é~ê=äÛ~ëëÉãÄä¨É=Ö¨å¨ê~äÉ=Çì=NO=ëÉéíÉãÄêÉ=OMMOI=ÅçããÉ=^Çãáåáëíê~íÉìê=ÇÉ=ä~=pçÅá¨í¨K=
=
i~=ëçÅá¨í¨=^asbkaf=Ççåí=äÉ=êÉéê¨ëÉåí~åí=éÉêã~åÉåí=Éëí=jçåëáÉìê=cê~å´çáë=`i^rpqobp=
=
kçãã¨É=é~ê=äÛ~ëëÉãÄä¨É=Ö¨å¨ê~äÉ=Çì=NO=ëÉéíÉãÄêÉ=OMMOI=ÅçããÉ=^Çãáåáëíê~íÉìê=ÇÉ=ä~=pçÅá¨í¨K=
=
^ìíêÉë=ã~åÇ~íë=W=
jçåëáÉìê=dìáää~ìãÉ=ov`t^boq=Éëí=¨Ö~äÉãÉåí=mê¨ëáÇÉåí=aáêÉÅíÉìê=d¨å¨ê~ä=ÇÉ=ä~=ëçÅá¨í¨=^asbkaf=p^=Éí=
Çì=dolrmb=^asbkafK=
jçåëáÉìê=máÉêêÉJvîÉë=ov`ht^boq=Éëí=¨Ö~äÉãÉåí=~Çãáåáëíê~íÉìê=Çì=dolrmb=^asbkafK=
jçåëáÉìê= cê~å´çáë= `i^rpqobp= Éëí= ¨Ö~äÉãÉåí= êÉéê¨ëÉåí~åí= éÉêã~åÉåí= ÇÉ= ä~= ëçÅá¨í¨= ÇÉ= ä~= ëçÅá¨í¨=
`i^rpqobp= `lkpbfi= fkqbokbqI= Ççåí= áä= Éëí= Ö¨ê~åíI= ÅÉííÉ= ëçÅá¨í¨= ¨í~åí= ~Çãáåáëíê~íÉìê= Çì= dêçìéÉ=
^asbkaf=Éí=ÇÉ=ä~=ëçÅá¨í¨=^asbkaf=pK^K=
=
cçåÅíáçååÉãÉåí=Çì=ÅçåëÉáä=ÇÛ~Çãáåáëíê~íáçå=W=
iÉ=ÅçåëÉáä=ÇÛ~Çãáåáëíê~íáçå=ëÛÉëí=ê¨ìåá=¶=èì~íêÉ=êÉéêáëÉë=~ì=Åçìêë=ÇÉ=äÛÉñÉêÅáÅÉ=¨Åçìä¨=X=ÅÉë=ê¨ìåáçåë=çåí=Ñ~áí=
äÛçÄàÉí=ÇÉ=éêçÅ≠ëJîÉêÄ~ìñK=bääÉë=çåí=Éì=éçìê=çÄàÉí=W=
=äÛ~êêÆí¨=ÇÉë=ÅçãéíÉë=~ååìÉäë=
=äÛ~ìíçêáë~íáçå=ÇÉ=ÅçåîÉåíáçåë=
fåÇ¨éÉåÇ~ããÉåí=ÇÉ=ÅÉë=ê¨ìåáçåë=ÑçêãÉääÉëI=ÇÉìñ=ÇÉë=~Çãáåáëíê~íÉìêë=E=Ççåí=äÉ=éê¨ëáÇÉåí=F=ëÉ=ê¨ìåáëëÉåí=
ìå=îÉåÇêÉÇá=é~ê=ãçáë=~ì=ëá≠ÖÉ=ëçÅá~ä=éçìê=Éñ~ãáåÉê=åçí~ããÉåí=äÉë=éçáåíë=ëìáî~åíë=W=
=Å~êåÉí=ÇÉ=Åçãã~åÇÉë=
=¨îçäìíáçå=ÇÉ=ä~=Ñ~Åíìê~íáçå=
=¨í~í=ÇÉë=ã~êÅÜ¨ë=ÑçìêåáëëÉìêë=EÅçìêëI=¨í~í=ÇÉë=~ééêçîáëáçååÉãÉåíëÁF=
=ëíê~í¨ÖáÉ=ÇÉ=Ç¨îÉäçééÉãÉåí=ÇÉ= ä~=ëçÅá¨í¨= EãÉëìêÉë= áåíÉêåÉëI=Åêçáëë~åÅÉ=ÉñíÉêåÉ=~îÉÅ= áÇÉåíáÑáÅ~íáçå=ÇÉë=
ÅáÄäÉë=éçíÉåíáÉääÉëKKKF=
`Éë=ê¨ìåáçåë=áåÑçêãÉääÉë=åÉ=ÇçååÉåí=é~ë=äáÉì=¶=ÅçãéíÉë=êÉåÇìëK=
m~ê=~áääÉìêëI=áä=åÛÉñáëíÉ=é~ë=ÇÉ=Åçãáí¨ë=ëé¨Åá~äáë¨ë=X=~ìÅìå=ê≠ÖäÉãÉåí=áåí¨êáÉìê=åÛ~=¨í¨=ãáë=Éå=éä~ÅÉK=
=
=

SK=OK=afob`qflk=
=
jçåëáÉìê=dìáää~ìãÉ=ov`ht^boqI=mê¨ëáÇÉåí=aáêÉÅíÉìê=d¨å¨ê~ä=
kçãã¨É=é~ê=äÉ=`çåëÉáä=ÇÛ^Çãáåáëíê~íáçå=Çì=NO=ëÉéíÉãÄêÉ=OMMOI=ÅçããÉ=^Çãáåáëíê~íÉìê=ÇÉ=ä~=pçÅá¨í¨I=ëçìë=
ë~=ÑçêãÉ=ÇÉ=pçÅá¨í¨=^åçåóãÉK=
=

SK=PK=objrkbo^qflk=abp=j^ka^q^fobp=pl`f^ru=
=
i~= ê¨ãìå¨ê~íáçå= ÖäçÄ~äÉ= ~ååìÉääÉ= ÇÉ=jçåëáÉìê=dìáää~ìãÉ=ov`ht^boq= Éëí= ÇÉ= QN= MRM= Éìêçë= Äêìíë= éçìê=
äÛÉñÉêÅáÅÉ=OMMPK=
=
i~=ê¨ãìå¨ê~íáçå=éê¨îáëáçååÉääÉ=ÇÉ=jçåëáÉìê=dìáää~ìãÉ=ov`ht^boqI=ëÉê~=ÇÉ=QS=OMM=Éìêçë=Äêìíë=~åK=
=
^î~åí~ÖÉë=Éå=å~íìêÉ=W=bå=éäìë=ÇÉ=ë~=ê¨ãìå¨ê~íáçå=ÅáJÇÉëëìëI=jçåëáÉìê=dìáää~ìãÉ=ov`ht^boq=Ä¨å¨ÑáÅáÉ=
ÇÛìå=î¨ÜáÅìäÉ=êÉéê¨ëÉåí~åí=N=NMM=bìêçë=éçìê=äÛÉñÉêÅáÅÉ=OMMPK=
=
=
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SK=QK=fkqbobq=abp=afofdb^kqp=a^kp=ib=`^mfq^i=ab=iÛbjbqqbroI=a^kp=`birf=aÛrkb=pl`fbqb=nrf=bk=
abqfbkq= ib= `lkqolibI= a^kp= `birf= aÛrkb= cfif^ib= ab= iÛbjbqqbro= lr= `ebw= rk= `ifbkq= lr= rk=

clrokfppbro=pfdkfcf`^qfc=ab=iÛbjbqqbro=
=
ÅKÑK=é~ê~Öê~éÜÉë=PKQK=Éí=QKP=
=
=

SKRK=mobqp=bq=d^o^kqfbp=^``loabp=m^o=i^=pl`fbqb=bk=c^sbro=abp=afofdb^kqp=
=
k¨~åí=
=
=

SKSK=lmqflkp=^qqof_rbbp=bq=bubo`bbp=`lk`bok^kq=ibp=j^ka^q^fobp=pl`f^ru=bq=ibp=p^i^ofbp=
=
k¨~åíK=
iÛ^ëëÉãÄä¨É=d¨å¨ê~äÉ=bñíê~çêÇáå~áêÉ=Çì=V=Ç¨ÅÉãÄêÉ=OMMP=~I=~ìñ=íÉêãÉë=ÇÉ=ë~= íêÉáòá≠ãÉ=ê¨ëçäìíáçåI=~ìíçêáë¨= äÉ=
`çåëÉáä=ÇÛ̂ Çãáåáëíê~íáçå=¶=ÅçåëÉåíáê=ÇÉë=çéíáçåë=ÇÉ=ëçìëÅêáéíáçå=ÇD~Åíáçåë=åçìîÉääÉë=ÉíLçì=ÇÉë=çéíáçåë=ÇD~ÅÜ~í=
ÇD~Åíáçåë=Éñáëí~åíÉëI=~ì=Ä¨å¨ÑáÅÉ=ÇÉ=ÅÉêí~áåë=ãÉãÄêÉë=Çì=éÉêëçååÉä=ë~ä~êá¨=ÇÉ=ä~=pçÅá¨í¨=çì=ÇÉ=ÅÉêí~áåë=ÇáêáÖÉ~åíëI=
Ç~åë=ä~=äáãáíÉ=ÇÉ=NMB=Çì=Å~éáí~äK==
=
`ÉííÉ=~ìíçêáë~íáçå=~=¨í¨=ÅçåëÉåíáÉ=éçìê=ìåÉ=Çìê¨É=ÇÉ=PU=ãçáë=¶=ÅçãéíÉê=Çì=V=Ç¨ÅÉãÄêÉ=OMMPK=
^=ÅÉ=àçìê=~ìÅìå=éä~å=ÇÛçéíáçå=ÇÉ=ëçìëÅêáéíáçå=ÇÛ~Åíáçåë=åçìîÉääÉë=ÉíLçì=ÇÛçéíáçåë=ÇÛ~ÅÜ~í=ÇÛ~Åíáçåë=Éñáëí~åíÉë=åÛ~=
¨í¨=ãáë=Éå=éä~ÅÉ=é~ê=äÉ=`çåëÉáä=ÇÛ^Çãáåáëíê~íáçåK=
=
=

SKTK=fkqbobppbjbkq=ar=mboplkkbi=
=
k¨~åí=
=
=

SKUK= ifbkp= bkqob= o^me^bi= jf`ebi= bq= aÛ^rqobp= pl`fbqbp= nrf= irf= pbo^fbkq= ifbbp= sf^= pbp=
^ajfkfpqo^qbrop=lr=afofdb^kqp=

=
o^me^bi= jf`ebi= Éëí= Ç¨íÉåìÉ= ¶= VVIVVB= é~ê= ä~= ëçÅá¨í¨= ^asbkaf= pK^K= ~î~åí= äÛçé¨ê~íáçå= çÄàÉí= Çì= éê¨ëÉåí=
éêçëéÉÅíìëK=i~=ê¨ìëëáíÉ=ÇÉ=ÅÉííÉ=çé¨ê~íáçå=Éí=ä~=ÅÉëëáçå=Éåîáë~Ö¨É=ÇÉ=VM=MMM=íáíêÉë=é~ê=^asbkaf=pK^K=ê~ã≠åÉê~áí=ë~=
é~êí=Ç~åë=äÉ=Å~éáí~ä=ÇÉ=o^me^bi=jf`ebi=¶=UMIQPBK=
=



=
=

=

SU

`e^mfqob=T=
=

=•=bslirqflk=ob`bkqb=bq=mbopmb`qfsbp=aÛ^sbkfo=•=
=
=
TKNK=o^mmbi=abp=`efccobp=`ibp==

=

bå=ãáääáÉêë= PMLMVLOMMP= PMLMVLOMMQ=EéF= PMLMVLOMMR=EéF= PMLMVLOMMS=EéF=

ÇÛÉìêçë== ãçåí~åí B= ãçåí~åí= B= ãçåí~åí B= ãçåí~åí B=

`ÜáÑÑêÉ=ÇD~ÑÑ~áêÉë== NN=VRV= NMMB= OM=RON= NMMB= PO=VPM= NMMB= PU=OQQ= NMMB=
== = = = = = = = =
o¨ëìäí~í=ÇDÉñéäçáí~íáçå= SU= MIRTB= OUN= NIPTB= SUS= OIMUB= VRS= OIRMB=
== = = = = = = = =
o¨ëìäí~í=Åçìê~åí=~î~åí=áãé∑í= TP= MISNB= ORR= NIOQB= RSU= NITOB= UNO= OINOB=
== = = = = = = = =
o¨ëìäí~í=ÉñÅÉéíáçååÉä= O= MIMOB= M= MB= M= MB= M= MB=
= = = = = = = = =
o¨ëìäí~í=åÉí== QR= MIPUB= NSU= MIUOB= PST= NINNB= ROQ= NIPTB=

= = = = = = = = =
EéF=W=mê¨îáëáçååÉäë=
=
=

TKOK=i^=pqo^qbdfb=ab=`olfpp^k`b=ab=o^me^bi=jf`ebi=
=
TKOKNK=`êçáëë~åÅÉ=é~ê=~Åèìáëáíáçåë==
i~=ëçÅá¨í¨=o^me^bi=jf`ebi=ÉåíÉåÇ=Ç¨îÉäçééÉê=ëçå=~Åíáîáí¨=å¨ÖçÅÉ=é~ê=Åêçáëë~åÅÉ=ÉñíÉêåÉK=^=ÅÉ=àçìêI=ä~=
ëçÅá¨í¨=~=áÇÉåíáÑá¨=ÇÉë=ÅáÄäÉë=éçíÉåíáÉääÉëI=äìá=éÉêãÉíí~åí=ÇÛÉåîáë~ÖÉê=ìåÉ=íÉääÉ=çé¨ê~íáçå=Åçìê~åí=OMMQK=i~=
îáëáÄáäáí¨I= Éå= íÉêãÉ= ÇÉ= ÅÜáÑÑêÉ= ÇÛ~ÑÑ~áêÉëI= ÇÉ= íÉääÉë= ÅáÄäÉëI= ~áåëá= èìÉ= äÛÉÑÑÉí= ÇÉ= ã~ëëÉ= Éåíê~≤å~åí= ìåÉ=
~ã¨äáçê~íáçå= Çì= í~ìñ= ÇÉ= ã~êÖÉ= Éí= ÇÉë= ¨ÅçåçãáÉë= ÇÛ¨ÅÜÉääÉë= áãã¨Çá~íÉë= éÉêãÉííÉåí= ¶= ä~= ëçÅá¨í¨=
ÇÛÉåîáë~ÖÉê=ìåÉ=ÑçêíÉ=Åêçáëë~åÅÉ=ÇÉ=ëçå=~Åíáîáí¨K=
=
TKOKOK=`êçáëë~åÅÉ=ëíêìÅíìêÉääÉ=
o^me^bi=jf`ebi= ¶= ÅÉ= àçìê= åÛÉñÉêÅÉ= ëçå= ~Åíáîáí¨= èìÛÉå= å¨ÖçÅÉK= ^Ñáå= ÇÉ= é¨êÉååáëÉê= ë~= Åêçáëë~åÅÉI= ÉääÉ=
Éåîáë~ÖÉ=éçìê= äÛ~åå¨É=OMMRI= äÉ= êÉåÑçêÅÉãÉåí=ÇÉ= ë~= ëíêìÅíìêÉ=é~ê= äÛ~Åèìáëáíáçå=çì= ä~=ãáëÉ= Éå=éä~ÅÉ=ÇÛìåÉ=
~Åíáîáí¨=ÇÉ=îáåáÑáÅ~íáçåI=ÇÉîÉå~åí=~áåëá=ìå=å¨ÖçÅá~åíJîáåáÑáÅ~íÉìêJ¨äÉîÉìêK=
==
iÉ=å¨ÖçÅá~åíJîáåáÑáÅ~íÉìêJ¨äÉîÉìê= ëÛ~ééêçîáëáçååÉ= Éå= ê~áëáå= ~ìéê≠ë= ÇÉ= îáÖåÉêçåë= ëçìë= Åçåíê~í= íÉåìë= ÇÉ=
êÉëéÉÅíÉê=ìå=Å~ÜáÉê=ÇÉë=ÅÜ~êÖÉë=éê¨ÅáëK=^éê≠ë=Åçåíê∑äÉ=ÇÉ=ä~=îÉåÇ~åÖÉI=äÉë=ê~áëáåë=ëçåí=éêÉëëìê¨ëI=îáåáÑá¨ëI=
¨äÉî¨ë= Éí= ãáë= Éå= ÄçìíÉáääÉ= é~ê= ä~= ãÆãÉ= ÉåíêÉéêáëÉK= iÉë= Åçãé¨íÉåÅÉë= ãìäíáéäÉë= Ççåí= Ççáí= ëÛÉåíçìêÉê= äÉ=
å¨ÖçÅá~åí= ÅçåëíáíìÉåí= ìåÉ= Ö~ê~åíáÉ= ëìééä¨ãÉåí~áêÉ= éçìê= äÉ= Åçåëçãã~íÉìêK= iÉ= íê~î~áä= ÅçããÉåÅÉ= ~äçêë=
Ç~åë= ä~= îáÖåÉK= iÉë= ê~áëáåë=ÇçáîÉåí= ÆíêÉ= áêê¨éêçÅÜ~ÄäÉëK=råÉ=ã~íá≠êÉ=éêÉãá≠êÉ=ãçóÉååÉ=åÉ=éçìêê~= à~ã~áë=
ÇçååÉê= ìå= Öê~åÇ= îáåK= i~= îáåáÑáÅ~íáçå= åÛÉëí= é~ë= ãçáåë= áãéçêí~åíÉI= äÉë= îáåë= ÇçáîÉåí= ÉñéêáãÉê= ìåÉ=
éÉêëçåå~äáí¨I=Ç¨Ö~ÖÉê=ìå=ëíóäÉ=ã~áëçå=Éå=éäìë=ÇÉ=äÉìê=íóéáÅáí¨I=ÇÉ=Ñ~´çå=¶=ÑáÇ¨äáëÉê=ä~=ÅäáÉåí≠äÉK=
oÉëíÉ= ÉåëìáíÉ= ¶= äÉë= ¨äÉîÉê= Éí= ëìêíçìí= ¶= äÉë= ÅçããÉêÅá~äáëÉê= ~ì= Äçå=ãçãÉåíI= äçêëèìÛáäë= ëçåí= éêÆíë= ¶= ÇçååÉê= äÉ=
ã~ñáãìã=ÇÉ=éä~áëáê=¶=äÛ~ã~íÉìêK=
=
o^me^bi= jf`ebiI= Ñçêí= ÇÉ= ëçå= Éñé¨êáÉåÅÉ= ÇÉ= å¨ÖçÅá~åíI= Éí= ÇÉ= ë~= Åçåå~áëë~åÅÉ= Çì= ãçåÇÉ= îáíáÅçäÉ= éçìêê~=
Ñ~ÅáäÉãÉåí=íêçìîÉê=ÇÉë=îáÖåÉêçåë=éçìê=ëÛ~ééêçîáëáçååÉê=Éå=ê~áëáå=Éí=¨äÉîÉê=ëÉë=éêçéêÉë=îáåëK=
=
=
=




