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ëí
=Ü~äÑ=OMNP= O=
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=



= fåÇÉñ=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= P=

=
obmloq= =

iÉ~ÇáåÖ=ÄìëáåÉëë=áåÇáÅ~íçêë= Q=

fåíêçÇìÅíáçå= R=

dçîÉêåáåÖ=ÄçÇáÉë= T=

pÜ~êÉÜçäÇÉêë= U=

cáå~åÅá~ä=ëíêìÅíìêÉ=~åÇ=ÄìëáåÉëë= V=

aáëíêáÄìíáçå=ÅÜ~ååÉäë= NN=

eìã~å=êÉëçìêÅÉë= NO=

_~ÅâÖêçìåÇ=íç=çéÉê~íáçåë= NP=

açãÉëíáÅ=`çããÉêÅá~ä=_~åâáåÖ= OP=

_~åÅ~ëëìê~åÅÉ= OQ=

^ëëÉí=ã~å~ÖÉãÉåí= OV=

fåîÉëíãÉåí=Ä~åâáåÖ= PN=

fåíÉêå~íáçå~ä=~Åíáîáíó= PR=

cáå~åÅá~ä=êÉîáÉï= PV=

oáëâ=ã~å~ÖÉãÉåí= SS=

o~íáåÖ= UU=

_~åÅç=_mf=ëÜ~êÉë= UV=

`lkplifa^qba=cfk^k`f^i=pq^qbjbkqp=^ka=klqbp==
=

`çåëçäáÇ~íÉÇ=Ñáå~åÅá~ä=ëí~íÉãÉåíë= VN=

kçíÉë=íç=íÜÉ=ÅçåëçäáÇ~íÉÇ=Ñáå~åÅá~ä=ëí~íÉãÉåíë= VT=

pí~íÉãÉåí= ORU=

pí~íìíçêó=~ìÇáí=ÅÉêíáÑáÅ~íáçå=~åÇ=~ìÇáí=êÉéçêí= ORV=

= =



pÉäÉÅíÉÇ=áåÇáÅ~íçêë=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= Q=

= = `çåëçäáÇ~íÉÇ=ÑáÖìêÉë=áå=jK€I=ÉñÅÉéí=ïÜÉêÉ=áåÇáÅ~íÉÇ= 

== PM=gìåK=NO= PM=gìåK=NP= `ÜÖK=B=

kÉí=íçí~ä=~ëëÉíë== QQ=SRS= QP=NST= EPKPBF=

^ëëÉíë=ìåÇÉê=ã~å~ÖÉãÉåí
N
= NP=QMP= NO=VSQ= EPKPBF=

_ìëáåÉëë=íìêåçîÉê
O
= SP=NRS= SM=UPV= EPKTBF=

=iç~åë=íç=`ìëíçãÉêë=EÖêçëëF=~åÇ=Öì~ê~åíÉÉë== PN=QMV= PM=MTQ= EQKOBF=

=qçí~ä=`ìëíçãÉê=êÉëçìêÅÉë== PN=TQT= PM=TSR= EPKNBF=

_ìëáåÉëë=íìêåçîÉê
O
=éÉê=bãéäçóÉÉ=EíÜçìë~åÇë=çÑ=ÉìêçF== T=NRP= S=VRM= EOKUBF=

iç~åë=íç=ÇÉéçëáíë=ê~íáç
PI=Q
= NMTB= NMNB= MKMB=

=kÉí=çéÉê~íáåÖ=êÉîÉåìÉ== =SPOKV= =RUPKT= ETKUBF=

=kÉí=çéÉê~íáåÖ=êÉîÉåìÉ=éÉê=bãéäçóÉÉ=EíÜçìë~åÇë=çÑ=ÉìêçF== TO= ST= ESKUBF=

léÉê~íáåÖ=Åçëíë=L=åÉí=çéÉê~íáåÖ=êÉîÉåìÉ=Eä~ëí=NO=ãçåíÜëF
=R
= SMKMB= RMKOB= MKMB=

léÉê~íáåÖ=Åçëíë=L=åÉí=çéÉê~íáåÖ=êÉîÉåìÉI=ÉñÅäìÇáåÖ=åçåJêÉÅìêêáåÖ=áãé~Åíë=Eä~ëí=NO=ãçåíÜëF
=S
= SRKQB= SRKMB= MKMB=

kÉí=éêçÑáí== URKN= RUKV= EPMKTBF=

oÉíìêå=çå=~îÉê~ÖÉ=íçí~ä=~ëëÉíë=Eol^F== MKSB= MKQB= MKMB=

oÉíìêå=çå=pÜ~êÉÜçäÇÉêëÛ=Éèìáíó=EolbF
T
= VKSB= RKOB= MKMB=

^ÇàìëíÉÇ=Ç~í~=éÉê=ëÜ~êÉ=EÉìêçF
U
= M= M= MKMB=

=kÉí=éêçÑáí=éÉê=ëÜ~êÉ== MKMUR= MKMQP= EQVKTBF=

=_ççâ=î~äìÉ== MKVUN= NKPPT= PSKPB=

tÉáÖÜíÉÇ=~îÉê~ÖÉ=åçK=çÑ=ëÜ~êÉë=Eáå=ãáääáçåëF
=U
= N=MMQKQ= N=PUPKT= PTKUB=

iç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë=Eáå=íÜÉ=Ä~ä~åÅÉ=ëÜÉÉíF=L=äç~åë=íç=ÅìëíçãÉêë= OKSB= PKQB= MKMB=

`êÉÇáí=~í=êáëâ=L=iç~åë=íç=`ìëíçãÉêë
QI=V
= PKSB= QKVB= MKMB=

kÉí=ÅêÉÇáí=äçëë
NM
= MKUPB= NKMQB= MKMB=

mÉåëáçå=äá~ÄáäáíáÉë=íç=bãéäçóÉÉë== =UNQ= =VQU= NSKSB=

`çîÉê=çÑ=éÉåëáçå=çÄäáÖ~íáçåë= NNMB= NNMB= MKMB=

pÜ~êÉÜçäÇÉêëÛ=Éèìáíó=~åÇ=ãáåçêáíó=áåíÉêÉëíë= N=PMT= O=NVM= STKRB=

`çêÉ=íáÉê=f=Å~éáí~ä
=Q
= P=SQM= P=RRO= EOKQBF=

`çêÉ=íáÉê=f=Å~éáí~ä=ê~íáç=
Q
= NQKRB= NRKPB= MKMB=

`çêÉ=qáÉê=f=Å~éáí~ä=ê~íáç=Eb_^F= VKQB= VKUB= MKMB=

`äçëáåÖ=éêáÅÉ=EÉìêçF
U
= MKROT= MKVMU= TOKRB=

píçÅâ=ã~êâÉí=Å~éáí~äáë~íáçå=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=Nëí=Ü~äÑ= =RPP= N=OSO= NPTKMB=

aáëíêáÄìíáçå=åÉíïçêâ=EåçKF= VNP= UUU= EOKTBF=

_mf=dêçìé=ëí~ÑÑ=ÅçãéäÉãÉåí=EåçKF=
NN
= U=UOV= U=TRQ= EMKUBF=

=

NF=cáÖìêÉë=åçí=ÅçêêÉÅíÉÇ=Ñçê=ÇçìÄäÉ=ÅçìåíáåÖ=EáåîÉëíãÉåíë=çÑ=Ñáå~åÅá~ä=éêçÇìÅíë=áå=çíÜÉê=Ñáå~åÅá~ä=éêçÇìÅíëFK=fåÅäìÇÉë=ìåáí=íêìëí=ÑìåÇëI=êÉíáêÉãÉåíJë~îáåÖë=éä~åë=EmmoÛëF=~åÇ=Éèìáíó=ë~îáåÖë=

éä~åë=Emm^ÛëFI=Å~éáí~äáë~íáçå=áåëìê~åÅÉI=äáãáíÉÇJêáëâ=L=Å~éáí~äJÖì~ê~åíÉÉÇ=ÄçåÇëI=mêáî~íÉ=_~åâáåÖ=~åÇ=áåëíáíìíáçå~ä=`äáÉåíëÛ=~ëëÉíë=ìåÇÉê=ÇáëÅêÉíáçå~êó=ã~å~ÖÉãÉåí=~åÇ=~Çîáëçêó=ã~åÇ~íÉ=

~åÇ=~ëëÉíë=çÑ=éÉåëáçå=ÑìåÇë=ìåÇÉê=ã~å~ÖÉãÉåí=EáåÅäìÇáåÖ=íÜÉ=_mf=dêçìéÛë=bãéäçóÉÉëÛ=éÉåëáçå=ÑìåÇëFK=

OF=`ìëíçãÉê=äç~åëI=Öì~ê~åíÉÉë=~åÇ=íçí~ä=`ìëíçãÉê=êÉëçìêÅÉë=EÄ~ä~åÅÉ=ëÜÉÉí=êÉëçìêÅÉëI=ìåáí=íêìëí=ÑìåÇëI=mmoÛë=~åÇ=mm^ÛëFK=

PF=aÉéçëáíë=~ë=~=éÉêÅÉåí~ÖÉ=çÑ=åÉí=äç~åëK=

QF=`~äÅìä~íÉÇ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=_~åâ=çÑ=mçêíìÖ~ä=fåëíêìÅíáçå=OP=L=OMNNK=

RF=léÉê~íáåÖ=Åçëíë==~ë=~=éÉêÅÉåí~ÖÉ=çÑ=åÉí=çéÉê~íáåÖ=êÉîÉåìÉK=

SF=bñÅäìÇáåÖ=åçåJêÉÅìêêáåÖ=áãé~Åíë=ÄçíÜ=áå=Åçëíë=~åÇ=êÉîÉåìÉëK=

TF=få=Å~äÅìä~íáåÖ=olbI=Ñ~áê=î~äìÉ=êÉëÉêîÉ=EåÉí=çÑ=ÇÉÑÉêêÉÇ=í~ñÉëF=êÉä~íáîÉ=íç=íÜÉ=éçêíÑçäáç=çÑ=Ñáå~åÅá~ä=~ëëÉíë=~î~áä~ÄäÉ=Ñçê=ë~äÉ=áë=ÉñÅäìÇÉÇ=Ñêçã=ëÜ~êÉÜçäÇÉêëÛ=ÉèìáíóK=

UF=cáÖìêÉë=~ÇàìëíÉÇ=Ñçê=Å~éáí~ä=áåÅêÉ~ëÉë=Äó=ï~ó=çÑ=Å~ëÜ=áåàÉÅíáçå=áå=^ìÖìëí=OMNOK=

VF=`êÉÇáí=~í=êáëâ=áåÅäìÇÉë=äç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óëI=~ëëçÅá~íÉÇ=äç~åë=Ñ~ääáåÖ=ÇìÉI=êÉëíêìÅíìêÉÇ=äç~åë=~åÇ=áåëçäîÉåí=ëáíì~íáçåëK=

NMF=iç~å=áãé~áêãÉåí=ÅÜ~êÖÉë=áå=íÜÉ=ëÉãÉëíÉêI=~ÑíÉê=ÇÉÇìÅíáåÖ=êÉÅçîÉêáÉë=çÑ=äç~åë=ïêáííÉå=çÑÑ=EáåÅçãÉ=ëí~íÉãÉåíF=L=`ìëíçãÉê=äç~åëK=få=~ååì~äáëÉÇ=íÉêãëK=

NNF=bñÅäìÇÉë=íÉãéçê~êó=ïçêâÉêëK=

=



fåíêçÇìÅíáçå=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= R=

qÜÉ=Ä~ÅâÖêçìåÇ=íç=Ä~åâáåÖ=ÄìëáåÉëë=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=

OMNP=êÉã~áåÉÇ=ìåÑ~îçìê~ÄäÉ=Ñçê=ÄìëáåÉëëI=å~ãÉäóI=ÇìÉ=

íç=íÜÉ=áãé~Åíë=çå=íÜÉ=mçêíìÖìÉëÉ=ÉÅçåçãó=çÑ=íÜÉ=

ÇÉã~åÇáåÖ=éêçÖê~ããÉ=ÇáêÉÅíÉÇ=~í=ÅçêêÉÅíáåÖ=íÜÉ=

ã~ÅêçÉÅçåçãáÅ=áãÄ~ä~åÅÉëK=

=

aÉëéáíÉ=íÜÉ=ÉÅçåçãóÛë=Åçåíê~ÅíáçåI=ëáÖåáÑáÅ~åí=éêçÖêÉëë=

áë=îáëáÄäÉ=áå=íÜÉ=ÅçêêÉÅíáçå=çÑ=áíë=áãÄ~ä~åÅÉëI=åçí~Ääó=íÜÉ=

áåÅêÉ~ëÉÇ=Ñáå~åÅáåÖ=Å~é~Åáíó=ÇìÉ=åçí=çåäó=íç=íÜÉ=

ÇÉÅêÉ~ëÉ=áå=íÜÉ=íê~ÇÉ=ÇÉÑáÅáíI=ïáíÜ=íÜÉ=ÖççÇë=~åÇ=

ëÉêîáÅÉë=Ä~ä~åÅÉ=çÑ=é~óãÉåíë=éçëíáåÖ=~=éçëáíáîÉ=Ä~ä~åÅÉ=

áå=íÜÉ=Nëí=èì~êíÉê=çÑ=OMNP=ENKQB=çÑ=damFI=Äìí=~äëç=íç=

íÜÉ=ÜáÖÜÉê=ê~íÉ=çÑ=ÜçìëÉÜçäÇ=ë~îáåÖëI=ïáíÜ=íÜÉ=ëíêìÅíìê~ä=

éêáã~êó=Ä~ä~åÅÉ=Ü~îáåÖ=êÉÅçêÇÉÇ=~=ëìêéäìë=~í=íÜÉ=ÉåÇ=çÑ=

OMNO=EHMKOBF=Ñçê=íÜÉ=Ñáêëí=íáãÉ=áå=ëÉîÉê~ä=ÇÉÅ~ÇÉëK=

=

^ë=ÅçåÅÉêåë=íÜÉ=ÄÉÜ~îáçìê=çÑ=ÉÅçåçãáÅ=~ÅíáîáíóI=Ç~í~=

ÇáëÅäçëÉÇ=êÉÅÉåíäó=ëìÖÖÉëí=íÜÉ=ëí~êí=çÑ=~=ãçêÉ=Ñ~îçìê~ÄäÉ=

íêÉåÇI=ïáíÜ=íÜÉ=ÑçääçïáåÖ=êÉéêÉëÉåíáåÖ=ëçãÉ=çÑ=íÜÉ=ãçêÉ=

éçëáíáîÉ=ëáÖåëW=ÅÜ~áåJäáåâÉÇ=dam=ÖêçïíÜ=çÑ=NKNB=áå=íÜÉ=

OåÇ=èì~êíÉê=EÄìí=ÇêçééáåÖ=OKMB=áå=óÉ~êJçåJóÉ~ê=íÉêãëFI=

áåíÉêêìéíáåÖ=íÉå=ÅçåëÉÅìíáîÉ=èì~êíÉêë=çÑ=ëÜêáåâáåÖ=

ÉÅçåçãáÅ=~ÅíáîáíóI=íÜÉ=~ÅÅÉäÉê~íáçå=áå=ÉñéçêíëI=íÜÉ=

êÉÅçîÉêó=áå=ÜçìëÉÜçäÇ=~åÇ=ëÉÅíçêá~ä=ÅçåÑáÇÉåÅÉ=áåÇáÅÉë=

EÉñÅÉéí=ÅçåëíêìÅíáçåFI=íÜÉ=áåÅêÉ~ëÉ=áå=áåÇìëíêá~ä=çìíéìí=

~åÇ=íÜÉ=ÇÉÅäáåÉ=áå=íÜÉ=ìåÉãéäçóãÉåí=ê~íÉ=íç=NSKQBK=

=

få=íÜáë=ÅÜ~ääÉåÖáåÖ=ÉåîáêçåãÉåíI=_mf=ã~áåí~áåÉÇ=

~ÇÉèì~íÉ=Å~éáí~äáë~íáçå=äÉîÉäëI=~=Ä~ä~åÅÉÇ=êÉëçìêÅÉë=~åÇ=

äáèìáÇáíó=ëáíì~íáçåI=~ë=ïÉää=~ë=êÉä~íáîÉäó=ÖççÇ=êáëâ=äÉîÉäëK=

=

`~éáí~äK=^ë=êÉÖ~êÇë=`~éáí~äI=_mf=Ü~Ç=~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=

OMNPI=~=`çêÉ=qáÉê=f=Å~éáí~ä=ê~íáç=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=

_~åâ=çÑ=mçêíìÖ~ä=êìäÉë=çÑ=NRKPB=EîÉêëìë=~=ãáåáãìã=

NMB=ê~íáçF=~åÇ=~=`çêÉ=qáÉê=f=ê~íáç=Éåîáë~ÖÉÇ=áå=íÜÉ=

bìêçéÉ~å=_~åâáåÖ=^ìíÜçêáíó=Eb_^F=oÉÅçããÉåÇ~íáçå=áå=

ÑçêÅÉ=~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=çÑ=VKUB=EîÉêëìë=~=ãáåáãìã=

ê~íáç=çÑ=VBFK=

=

lå=OO=gìäóI=ÑçääçïáåÖ=íÜÉ=Éåíêó=áåíç=ÑçêÅÉ=çÑ=íÜÉ=åÉï=

Å~éáí~ä=êìäÉë=ä~áÇ=Ççïå=Äó=íÜÉ=`oa=fsL`ooI=íÜÉ=b_^=

ã~ÇÉ=éìÄäáÅ=íÜÉ=ÇÉÅáëáçå=íç=êÉéä~ÅÉ=áíë=OMNN=

êÉÅçããÉåÇ~íáçå=ïáíÜ=åÉï=Å~éáí~ä=éêÉëÉêî~íáçå=

ãÉ~ëìêÉëK=qÜÉ=åÉï=êìäÉë=éêçîáÇÉ=~ãçåÖëí=çíÜÉê=~ëéÉÅíë=

íÜ~í=_~åâë=ã~áåí~áå=íÜÉ=åÉÅÉëë~êó=~ãçìåí=çÑ=Å~éáí~ä=áå=

Éìêç=íç=Åçãéäó=ïáíÜ=íÜÉ=Å~éáí~ä=êÉèìáêÉãÉåíë=éêÉëÅêáÄÉÇ=

Äó=íÜÉ=éêÉîáçìë=b_^=oÉÅçããÉåÇ~íáçå=ïáíÜ=êÉÑÉêÉåÅÉ=íç=

PM=gìåÉ=OMNOI=çê=~=äçïÉê=ÑáÖìêÉI=éêçîáÇáåÖ=íÜÉó=Åçãéäó=

ïáíÜ=íÜÉ=ãáåáãìã=`çêÉ=íáÉê=ä=ê~íáç=EQKRBF=~åÇ=íÜÉ=

Å~éáí~ä=ÅçåëÉêî~íáçå=ÄìÑÑÉê=EOKRBF=êÉèìáêÉÇ=ìåÇÉê=íÜÉ=

`oa=fs=L=`oo=êìäÉëI=ÅçåëáÇÉêáåÖ=íÜÉ=Ñìää=áãéäÉãÉåí~íáçå=

çÑ=íÜçëÉ=êìäÉë=E@`oa=fs=Ñìääó=áãéäÉãÉåíÉÇÒFI=íÜ~í=áëI=

ïáíÜçìí=ÄÉåÉÑáíáåÖ=Ñêçã=íÜÉ=éÜ~ëáåÖJáå=éÉêáçÇ=ÑçêÉëÉÉå=

áå=íÜçëÉ=êìäÉëK=

=

qÜÉ=ÅçêÉ=qáÉê=f=ê~íáçI=~äêÉ~Çó=ÅçåëáÇÉêáåÖ=íÜÉ=êÉÇÉãéíáçå=

çÑ=UM=jK€ çÑ=`ç`ç=ÄçåÇë=êÉ~äáëÉÇ=çå=NS=gìäó=~åÇ=

Å~äÅìä~íÉÇ=~ÅÅçêÇáåÖ=íç=íÜÉ=ÑìääóJáãéäÉãÉåíÉÇ=`oa=fs=L=

`oo=êìäÉëNI=ëíççÇ=~í=UKUBI=ïÜáÅÜ=ÅçêêÉëéçåÇë=íç=~=

Å~éáí~ä=ëìêéäìë=çÑ=PQR=jK€=îáëJ¶Jîáë=íÜÉ=TB=ãáåáãìã=

ê~íáç=Eãáåáãìã=ÅçêÉ=qáÉê=N=ê~íáç=éäìë=ÅçåëÉêî~íáçå=

ÄìÑÑÉêFK=

=

iáèìáÇáíóK=lå=íÜÉ=iáèìáÇáíó=ÑêçåíI=íÜÉ=_~åâ=éêÉëÉåíë=~=

Ä~ä~åÅÉÇ=ëáíì~íáçåW==

=

� qÜÉ=ÅçåëçäáÇ~íÉÇ=äç~åë=íç=ÇÉéçëáíë=ê~íáç=áãéêçîÉÇ=Ñêçã=

NMTB=áå=gìåÉ=OMNO=íç=NMNB=áå=gìåÉ=OMNPX=

� qÜÉ=ãÉÇáìã=~åÇ=äçåÖJíÉêã=ÇÉÄí=êÉÑáå~åÅáåÖ=

êÉèìáêÉãÉåíë=ìé=íáää=íÜÉ=ÉåÇ=çÑ=OMNU=~êÉ=ãáåáã~ä=

ENKM=_áK€)X=

� _mf=Ü~Ç=~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=~ëëÉíë=Å~é~ÄäÉ=çÑ=ÄÉáåÖ=

íê~åëÑçêãÉÇ=áåíç=áããÉÇá~íÉ=äáèìáÇáíó=áå=çéÉê~íáçåë=

ïáíÜ=íÜÉ=b`_=çÑ=SKQ=íÜKjK€X=

=

oáëâëK=qÜÉ=ÅçåëçäáÇ~íÉÇ=ê~íáç=çÑ=äç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=

íÜ~å=VM=Ç~óë=ï~ë=ëáíì~íÉÇ=~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNP=~í=

PKQB=ïÜáäÉ=íÜÉ=ÅêÉÇáí=~í=êáëâ=ê~íáç=J=íÜÉ=áåÇáÅ~íçê=ïÜáÅÜ=

ÅçåëáÇÉêë=íÜÉ=íçí~ä=ÉñéçëìêÉ=íç=çéÉê~íáçåë=ïáíÜ=

êÉé~óãÉåí=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë=J=ï~ë=QKVB=

çå=íÜ~í=Ç~íÉK=

=

qÜÉ=~ÅÅìãìä~íÉÇ=áãé~áêãÉåíë=çå=íÜÉ=Ä~ä~åÅÉ=ëÜÉÉí=Ñçê=
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=
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íÜÉ=êÉã~áåáåÖ=QVKVB=çÑ=íÜÉ=Å~éáí~ä=ÓI=~ë=ïÉää=~ë=íÜÉ=
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êÉëéÉÅíáîÉäóI=NTB=áå=íÜÉ=ÇáëíêáÄìíáçå=åÉíïçêâI=OPB=áå=

Å~êÇë=~åÇ=OTB=áå=é~óãÉåí=íÉêãáå~äëK=

=

_c^=áë=~=êÉí~áä=Ä~åâ=ïáíÜ=~å=~ãéäÉ=Ä~ëÉ=çÑ=ÇÉéçëáíë=~åÇ=

êÉÇìÅÉÇ=íê~åëÑçêã~íáçå=çÑ=ÇÉéçëáíë=áåíç=äç~åë=Ó=çÑÑÉêáåÖ=~=

ëíêìÅíìêÉÇ=~åÇ=ÇáÑÑÉêÉåíá~íÉÇ=ëéÉÅíêìã=çÑ=éêçÇìÅíë=~åÇ=

ëÉêîáÅÉë=Ñçê=áåÇáîáÇì~äë=~åÇ=Åçãé~åáÉë=~åÇ=

ÅçãéäÉãÉåíÉÇI=áå=íÜáë=Å~ëÉI=Äó=íÜÉ=~î~áä~Äáäáíó=çÑ=éêçàÉÅí=

Ñáå~åÅÉI=Åçêéçê~íÉ=Ñáå~åÅÉ=~åÇ=éêáî~íÉ=Éèìáíó=ëÉêîáÅÉëK=

=

_c^=ëÉêîÉë=NKN=ãáääáçå=`ìëíçãÉêëI=íÜêçìÖÜ=~=ÇáëíêáÄìíáçå=

åÉíïçêâ=ïáíÜ=~=ëíêçåÖ=éêÉëÉåÅÉ=áå=iì~åÇ~=~åÇ=ïáÇÉ=

ÅçîÉê~ÖÉ=íÜêçìÖÜçìí=çÑ=íÜÉ=ïÜçäÉ=íÉêêáíçêóI=ÅçãéêáëáåÖ=

NQT=Äê~åÅÜÉëI=U=áåîÉëíãÉåí=ÅÉåíêÉë=~åÇ=NS=Åçêéçê~íÉ=

ÅÉåíêÉëK==
=

_`f=áë=~=êÉí~áä=Ä~åâ=éêÉÇçãáå~åíäó=ÑçÅìëÉÇ=áå=ÅçääÉÅíáåÖ=

êÉëçìêÅÉë=~åÇ=Öê~åíáåÖ=äç~åëI=áå=ïÜáÅÜ=~ÅíáîáíáÉë=íÜÉ=Ä~åâ=

Ü~ë=ã~êâÉí=ëÜ~êÉë=ÅäçëÉ=íç=OVB=~åÇ=OUBI=êÉëéÉÅíáîÉäóK=

_`f=ëÉêîÉë=SPV=íÜçìë~åÇ=`äáÉåíë=îá~=~=Äê~åÅÜ=åÉíïçêâ=çÑ=

NPM=ìåáíëI=ïÜáÅÜ=êÉéêÉëÉåíë=OSB=çÑ=íÜÉ=íçí~ä=Äê~åÅÜÉë=áå=

íÜÉ=jçò~ãÄáÅ~å=Ä~åâáåÖ=ëóëíÉãK=

=



aáëíêáÄìíáçå=ÅÜ~ååÉäë=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= NN=

 

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

aáëíêáÄìíáçå=åÉíïçêâ=ëÉäÉÅíÉÇ=áåÇáÅ~íçêë=

== _~åÅç=_mf= _~åÅç=ÇÉ=cçãÉåíç=^åÖçä~=
_`f=Ó=_~åÅç=`çãÉêÅá~ä=É=ÇÉ=

fåîÉëíáãÉåíçë
OF
=

qê~Çáíáçå~ä=Äê~åÅÜÉë= SNP= NQT= NNS=

m~êáë=Äê~åÅÜ=EÄê~åÅÜÉëF= NO= Ó= Ó=

fåîÉëíãÉåí=ÅÉåíêÉë== PV= U= Ó=

`çêéçê~íÉ=ÅÉåíêÉë
N
= RP= NS= NQ=

^ìíçã~íáÅ=Ä~åâ=E^qjF= N=QUQ= PPQ= PNV=

^ÅíáîÉ=éçáåíë=çÑ=ë~äÉ=EmlpF= PR=NNQ= Q=PRS= Q=QQQ=

`çããÉêÅá~ä=é~êíåÉêë= OU=QTT= Ó= Ó=

fåíÉêåÉí=_~åâáåÖ=E~ÅíáîÉ=ìëÉêëF=
_mf=kÉíW=TNO=TMQ=

_mf=kÉí=bãéêÉë~ëW=UQ=OUP=

_c^=kÉí=m~êíáÅìä~êÉëW=PQU=TQU=

_c^=kÉí=bãéêÉë~ëW=U=QVQ=

bJÄ~åâáåÖ=m~êíáÅìä~êÉëW=OV=RNP=

bJÄ~åâáåÖ=bãéêÉë~ëW=R=VPO=

qÉäÉéÜçåÉ=Ä~åâáåÖ=E~ÅíáîÉ=ìëÉêëF= _mf=aáêÉÅíçW=QMV=SUN= Ó= Ó=

NF=qÜÉ=Åçêéçê~íÉ=Ä~åâáåÖ=ÇáëíêáÄìíáçå=åÉíïçêâ=áå=mçêíìÖ~ä=áåÅäìÇÉë=N=mêçàÉÅí=cáå~åÅÉ=ÅÉåíêÉI=S=áåëíáíìíáçå~ä=ÅÉåíêÉëI=íÜÉ=cáå~åÅá~ä=pÉêîáÅÉë=aáîáëáçå=áå=jçò~ãÄáèìÉ=~åÇ=íÜÉ=j~ÇêáÇ=Äê~åÅÜK=

OF=PMB=ëÜ~êÉÜçäÇáåÖK=

=

=



eìã~å=êÉëçìêÅÉë=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= NO=

^í=PM=gìåÉ=OMNPI=íÜÉ=_mf=dêçìéÛë=ïçêâÑçêÅÉ=åìãÄÉêÉÇ=

U=TRQI=ïÜáÅÜ=êÉéêÉëÉåíë=~å=óçó=ÇÉÅêÉ~ëÉ=çÑ=MKUB==

=

qÜÉ=ïçêâÑçêÅÉ=~ääçÅ~íÉÇ=íç=íÜÉ=ÇçãÉëíáÅ=çéÉê~íáçåë=ÑÉää=

PKUBI=åìãÄÉêáåÖ=S=PSP=ÉãéäçóÉÉë=~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=

OMNPK=

få=áåíÉêå~íáçå~ä=çéÉê~íáçåëI=áå=^åÖçä~I=íÜÉ=ïçêâÑçêÅÉ=ÖêÉï=

Äó=TKRB=EHNST=ÉãéäçóÉÉëF=êÉä~íáîÉ=íç=gìåÉ=OMNOK=^í=íÜÉ=

ÉåÇ=çÑ=gìåÉ=OMNPI=_~åÅç=ÇÉ=cçãÉåíç=^åÖçä~Ûë=ïçêâÑçêÅÉ=

ëíççÇ=~í=O=PUM=ÉãéäçóÉÉëI=êÉéêÉëÉåíáåÖ=~êçìåÇ=OTB=çÑ=

íÜÉ=íçí~ä=ÉãéäçóÉÉë=çÑ=_mf=dêçìéK=

=

=
=
_mf=dêçìé=bãéäçóÉÉë=

 
 

båÇ=çÑ=éÉêáçÇ=ÑáÖìêÉë= ^îÉê~ÖÉ=ÑáÖìêÉë=

gìåKNO= aÉÅKNO= gìåKNP=
7B=gìåKNO=L=

gìåK=NP=
Nëí=Ü~äÑ=

NO=
Nëí=Ü~äÑ=

NP=
7B=gìåKNO=L=

gìåK=NP=

açãÉëíáÅ=~Åíáîáíó= == = = =
==

= = =

= _~åÅç=_mf= N= S=OMR= R=VVT= R=VST= =EPKUBF= S=OOM= R=VUO= =EPKUBF=

= _~åÅç=mçêíìÖìÆë=ÇÉ=fåîÉëíáãÉåíç= O= =NQM= =NPT= =NPR= =EPKSBF= =NQP= =NPT= =EQKOBF=

= líÜÉê=ëìÄëáÇá~êó=Åçãé~åáÉë= P= =TM= =SS= =SR= =ETKNBF= =SU= =SQ= =ERKVBF=

pìÄíçí~ä=Ó=~Åíáîáíó=áå=mçêíìÖ~ä=1 8      [= Σ1 to 3]= Q= S=QNR= S=OMM= S=NST= =EPKVBF= S=QPN= S=NUP= =EPKVBF=

lîÉêëÉ~ë=Äê~åÅÜÉë=~åÇ=êÉéêÉëÉåí~íáîÉ=çÑÑáÅÉë= R= =NVV= =OMM= =NVS= =ENKRBF= =OMR= =NVU= =EPKQBF=

pìÄíçí~ä=Ó=açãÉëíáÅ=~Åíáîáíó [= Σ4 + 5]= S= S=SNQ= S=QMM= S=PSP= =EPKUBF= S=SPS= S=PUN= =EPKUBF=

fåíÉêå~íáçå~ä=~Åíáîáíó= == == == == == == == ==

_~åÅç=ÇÉ=cçãÉåíç=^åÖçä~= T= O=ONP= O=OST= O=PUM= TKRB= O=NRV= O=PPT= UKOB=

_mf=`~éáí~ä=^ÑêáÅ~= = =O= =NP= =NN= J= =O= =NN= J=

pìÄíçí~ä=Ó=fåíÉêå~íáçå~ä=~Åíáîáíó 
N
====[= 7]= U= O=ONR= O=OUM= O=PVN= TKVB= O=NSN= O=PQU= UKTB=

qçí~ä=
N
= [= 6 + 8]= V= U=UOV= U=SUM= U=TRQ= =EMKUBF= U=TVT= U=TOV= =EMKUBF=

=

=

=

=

NF=fåÅäìÇÉë=ÑáñÉÇJíÉêã=Åçåíê~Åíë=~åÇ=ÉñÅäìÇÉë=íÉãéçê~êó=ÉãéäçóãÉåí=çÑ=éÉêëçåë=ïáíÜ=åç=ÄáåÇáåÖ=ïçêâ=Åçåíê~Åíë=ïáíÜ=_mfK=^í=PM=gìåÉ=OMNPI=íÜÉ=åìãÄÉê=çÑ=bãéäçóÉÉë=ïáíÜ=ÑáñÉÇJíÉêã=

Åçåíê~Åíë=áå=mçêíìÖ~ä=ëíççÇ=~í=RQ=~åÇ=áå=çîÉêëÉ~ë=çéÉê~íáçåë=ï~ë=ëáíì~íÉÇ=~í=NPK=få=~îÉê~ÖÉ=íÉêãëI=áå=íÜÉ=Ñáêëí=Ü~äÑ=OMNPI=íÜÉ=åìãÄÉê=çÑ=bãéäçóÉÉë=ïáíÜ=ÑáñÉÇJíÉêã=Åçåíê~Åíë=áå=mçêíìÖ~ä=

êÉ~ÅÜÉÇ=QV=~åÇ=áå=çîÉêëÉ~ë=çéÉê~íáçåë=~ãçìåíÉÇ=íç=NPK=



_~ÅâÖêçìåÇ=íç=çéÉê~íáçåë=
=
=
=
j^`olb`lkljf`=_^`hdolrka=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= NP=

tloia=^ka=brolmb^k=b`lkljv=

få=íÜÉ=Ñáêëí=ëáñ=ãçåíÜë=çÑ=OMNPI=íÜÉ=ÖäçÄ~ä=ÉÅçåçãó=

êÉÅçêÇÉÇ=çåäó=~=ëäáÖÜí=~ÅÅÉäÉê~íáçåI=Ñ~ääáåÖ=ëÜçêí=çÑ=

ÉñéÉÅí~íáçåëW=~ÅÅçêÇáåÖ=íç=íÜÉ=fåíÉêå~íáçå~ä=jçåÉí~êó=

cìåÇNI=íÜÉ=ïçêäÇ=dam=ÖêÉï=OKTRB=áå=íÜÉ=N
ëí
=èì~êíÉê=çÑ=

OMNP=ïÜÉêÉ~ë=áå=íÜÉ=O
åÇ
=Ü~äÑ=çÑ=OMNO=êÉÖáëíÉêÉÇ=~=OKRB=

áåÅêÉ~ëÉK=`çåíêáÄìíáåÖ=íç=íÜáë=éÉêÑçêã~åÅÉ=ïÉêÉ=íÜÉ=ïÉ~â=

Éñé~åëáçå=áå=ÇçãÉëíáÅ=ÇÉã~åÇ=áå=ÅÉêí~áå=çÑ=íÜÉ=ÉãÉêÖáåÖ=

ÉÅçåçãáÉë=ïáíÜ=ëçãÉ=ïÉáÖÜí=çå=íÜÉ=ÖäçÄ~ä=ÉÅçåçãó=

E`Üáå~=~åÇ=_ê~òáäI=áå=é~êíáÅìä~êFX=íÜÉ=rp^Ûë=ä~ÅâäìëíêÉ=

ÉÅçåçãáÅ=Éñé~åëáçåI=Ñêìáí=çÑ=~=ÄìÇÖÉí~êó=éçäáÅó=ïáíÜ=~=

ÜáÖÜäó=êÉëíêáÅíáîÉ=Äá~ëI=åçíïáíÜëí~åÇáåÖ=íÜÉ=ÖêçïáåÖ=

ÉîáÇÉåÅÉ=çÑ=íÜÉ=êÉ~äJÉëí~íÉ=ã~êâÉíÛë=êÉîáî~ä=~åÇ=íÜÉ=

Öê~Çì~ä=áãéêçîÉãÉåí=áå=íÜÉ=ä~Äçìê=ã~êâÉíX=Ñáå~ääóI=íÜÉ=

éêçäçåÖ~íáçå=çÑ=íÜÉ=Éìêç=òçåÉÛë=êÉÅÉëëáçå=ïÜáÅÜ=áå=íÜÉ=N
ëí
=

èì~êíÉê=çÑ=OMNP=êÉÖáëíÉêÉÇ=íÜÉ=ÑçìêíÜ=ÅçåëÉÅìíáîÉ=èì~êíÉê=

çÑ=ëÜêáåâáåÖ=~ÅíáîáíóK=

=

bìêçéÉ=áå=éêçäçåÖÉÇ=êÉÅÉëëáçå=

få=íÜÉ=OåÇ=èì~êíÉê=çÑ=íÜÉ=óÉ~êI=íÜÉ=Éìêç=òçåÉ=éêÉëÉåíÉÇ=

MKPB=ÅÜ~áåJäáåâÉÇ=ÖêçïíÜI=~ååìääáåÖ=íÜÉ=Çêçé=çÑ=íÜÉ=ë~ãÉ=

ã~ÖåáíìÇÉ=çÄëÉêîÉÇ=áå=íÜÉ=Ñáêëí=íÜêÉÉ=ãçåíÜë=çÑ=OMNPK=

qÜáë=ãçêÉ=éçëáíáîÉ=Çóå~ãáÅ=êÉÑäÉÅíë=íÜÉ=ÖêçïíÜ=çÑ=íÜÉ=íïç=

äÉ~ÇáåÖ=ÉÅçåçãáÉëI=dÉêã~åó=~åÇ=cê~åÅÉK=få=óÉ~êJçåJóÉ~ê=

íÉêãëI=íÜÉ=Éìêç=òçåÉ=ëíáää=éêÉëÉåíë=ÇçïåëïáåÖë=ÖáîÉå=íÜÉ=

éÉêã~åÉåÅÉ=çÑ=~=ïÉ~â=ÖäçÄ~ä=ÉåîáêçåãÉåíK=^äëç=

ÅçåíêáÄìíáåÖ=íç=íÜáë=Åäáã~íÉ=ï~ë=íÜÉ=ÅçåíáåìÉÇ=

êÉÅÉëëáçå~êó=íêÉåÇ=áå=ÅÉêí~áå=çÑ=íÜÉ=bjr=éÉêáéÜÉê~ä=

ÉÅçåçãáÉë=Ó=dêÉÉÅÉI=pé~áåI=fí~äóK=bÅçåçãáÅ=~ÖÉåíëÛ=

ÅçåÑáÇÉåÅÉ=áåÇáÅÉë=Ó=ÜçìëÉÜçäÇë=~åÇ=Åçãé~åáÉë=Ó=~êÉ=ëíáää=

~ÑÑÉÅíÉÇ=Äó=Ñ~Åíçêë=çÑ=~=éçäáíáÅ~ä=å~íìêÉI=áåÑäìÉåÅáåÖ=íÜÉ=

ÄÉÜ~îáçìê=çÑ=íÜÉ=êÉÖáçåÛë=ÇçãÉëíáÅ=ÇÉã~åÇ=ïÜáÅÜ=

ÅçåíáåìÉë=íç=ëÜêáåâI=ïáíÜ=ëéÉÅá~ä=ãÉåíáçå=çÑ=Öêçëë=ÑáñÉÇ=

Å~éáí~ä=Ñçêã~íáçåW=JRKRB=áå=íÜÉ=N
ëí
=èì~êíÉê=çÑ=OMNPI=Äó=

Åçãé~êáëçå=ïáíÜ=íÜÉ=ë~ãÉ=éÉêáçÇ=çÑ=OMNOK=

=

bäÉÅíáçåë=áå=fí~äó=~åÇ=íÜÉ=`óéêìë=Ä~áäçìí=ã~êâ=íÜÉ=Ñáêëí=

Ü~äÑ=çÑ=íÜÉ=óÉ~ê=áå=bìêçéÉ=

lå=íÜÉ=éçäáíáÅ~ä=ëí~ÖÉI=íÜÉ=êÉëìäí=çÑ=íÜÉ=fí~äá~å=ÉäÉÅíáçåë=

~åÇ=íÜÉ=ÇáÑÑáÅìäíó=áå=ÑçêãáåÖ=íÜÉ=åÉï=ÖçîÉêåãÉåí=ÉîáÇÉåÅÉ=

íÜÉ=Ñ~íáÖìÉ=çÑ=íÜÉ=êÉÑçêãáëí=éêçÅÉëë=~åÇ=íÜÉ=ÉÑÑÉÅíë=çÑ=íÜÉ=

éêçäçåÖÉÇ=íêÉåÇ=áå=íÜÉ=ä~Äçìê=ã~êâÉíÛë=ÇÉíÉêáçê~íáçåK=

i~íÉêI=áå=^éêáäI=íÜÉ=ã~íÉêá~äáë~íáçå=çÑ=Ñáå~åÅá~ä=~ëëáëí~åÅÉ=

Äó=íÜÉ=fjcLbrLb`_=íç=`óéêìë=~åÇ=íÜÉ=ëéÉÅáÑáÅë=êÉä~íáåÖ=íç=
=
N
F=tçêäÇ=bÅçåçãáÅ=lìíäççâ=J=gìäó=réÇ~íÉK=

íÜáë=~áÇI=ÉåÖÉåÇÉêÉÇ=íÜÉ=êÉíìêå=çÑ=ìåÅÉêí~áåíó=~åÇ=Çáëíêìëí=

êÉä~íáåÖ=íç=íÜÉ=ÑìíìêÉ=çÑ=íÜÉ=bÅçåçãáÅ=~åÇ=jçåÉí~êó=

råáçåK=qÜÉ=ÑäáÖÜí=íç=êÉÑìÖÉ=Ñ~îçìêÉÇ=íÜÉ=~ééêÉÅá~íáçå=çÑ=

éìÄäáÅJÇÉÄí=ëÉÅìêáíáÉë=çå=íÜÉ=âÉó=ã~êâÉíëW=íÜÉ=óáÉäÇ=çå=íÜÉ=

dÉêã~å=éìÄäáÅJÇÉÄí=ÄÉåÅÜã~êâ=ë~åâ=íç=íÜÉ=äçïÉëí=äÉîÉäë=

ëÉÉå=ëáåÅÉ=íÜÉ=ëìããÉê=çÑ=OMNOK==

=

`óéêìëW=Ä~áäJáå=îÉêëìë=Ä~áäJçìí\=

qÜÉ=áåÅêÉ~ëÉ=áå=íÜÉ=ÇÉÖêÉÉ=çÑ=êáëâ=~îÉêëáçå=çÄëÉêîÉÇ=~í=íÜÉ=

íáãÉ=çÑ=íÜÉ=ã~íÉêá~äáë~íáçå=çÑ=íÜÉ=Ñáå~åÅá~ä=~ëëáëí~åÅÉ=íç=

`óéêìë=êÉÑäÉÅíÉÇ=åçí=çåäó=íÜÉ=éêçÅÉëëÛë=éêçíê~Åíáçå=Äìí=

~äëç=íÜÉ=ëéÉÅáÑáÅë=çÑ=íÜÉ=mêçÖê~ããÉ=áíëÉäÑ=~åÇ=êÉëéÉÅíáîÉ=

ÅçåÇáíáçå~äáíóI=áåÅäìÇáåÖ=íÜÉ=êÉëçäìíáçå=~åÇ=êÉëíêìÅíìêáåÖ=

çÑ=íÜÉ=ÅçìåíêóÛë=ä~êÖÉëí=Ä~åâëI=ÅÜáÉÑäó=Ñáå~åÅÉÇ=íÜêçìÖÜ=

êÉÅçìêëÉ=íç=ÇÉéçëáíçêëK==

=

qÜÉ=Ñáå~åÅá~ä=é~Åâ~ÖÉ=~ÖêÉÉÇ=íç=ÅçîÉêë=íÜÉ=éÉêáçÇ=OMNP=

íç=OMNSI=íçí~ääáåÖ=bro=NM=ÄáääáçåI=áåÅäìÇáåÖ=~=Äáääáçå=Éìêç=

äç~å=Ñêçã=íÜÉ=fåíÉêå~íáçå~ä=jçåÉí~êó=cìåÇK=låÉ=çÑ=íÜÉ=

mêçÖê~ããÉÛë=ã~áå=çÄàÉÅíáîÉë=áë=íÜÉ=êÉëíêìÅíìêáåÖ=~åÇ=

êÉëÅ~äáåÖ=çÑ=íÜÉ=`óéêáçí=Ä~åâáåÖ=ëÉÅíçêI=íÜÉ=ÅÜáÉÑ=

ÅÜ~ê~ÅíÉêáëíáÅë=çÑ=ïÜáÅÜ=ã~âÉ=íÜáë=Å~ëÉ=íç=~=ÅÉêí~áå=ÉñíÉåí=

ìåáèìÉW=íÜÉ=ëÉÅíçêÛë=ÉñÅÉëëáîÉ=ëáòÉ=Eíçí~ä=~ëëÉíë=ïÉêÉ=

ëáíì~íÉÇ=~í=TNUB=çÑ=dam=~í=íÜÉ=ÉåÇ=çÑ=OMNOI=ãçêÉ=íÜ~å=

ÇçìÄäÉ=íÜÉ=bìêçéÉ~å=råáçåÛë=~îÉê~ÖÉFO=~åÇ=íÜÉ=äÉëë=

Å~ìíáçìë=Ä~ä~åÅÉ=ëÜÉÉí=ã~å~ÖÉãÉåí=éçäáÅáÉë=éìêëìÉÇ=Äó=

íÜÉ=ä~êÖÉëí=Ä~åâë=àìëíáÑáÉÇ=íÜÉ=Ñçêã~í=çÑ=íÜÉ=~áÇ=Öê~åíÉÇ=íç=

íÜÉ=ÅçìåíêóK=qÜÉëÉ=íççâ=íÜÉ=Ñçêã=çÑ=~=éêçåçìåÅÉÇ=é~ÅÉ=çÑ=
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çêáÖáå=çÑ=`óéêìëÛë=Åêáëáë=E~ÄçîÉ=~ää=~ë=êÉÖ~êÇë=íÜÉ=ëÉÅíçêÛë=

ëáòÉ=~åÇ=Ä~ä~åÅÉ=ëÜÉÉí=ã~å~ÖÉãÉåíF=Ü~ë=ëçãÉ=

ëáãáä~êáíáÉë=íç=íÜÉ=Ñ~Åíçêë=ïÜáÅÜ=íêáÖÖÉêÉÇ=íÜÉ=fêáëÜ=ÅêáëáëK=

=
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ãÉ~åí=íÜ~í=ïáíÜáå=íÜÉ=~ãÄáí=çÑ=íÜÉ=Ä~áäçìí=íÜÉêÉ=ïÉêÉ=åçí=

ëìÑÑáÅáÉåí=äá~Äáäáíó=áåëíêìãÉåíë=Ñçê=íÜÉ=@Ä~áäJáåÒ=~åÇ=íÜÉ=
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=
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b`_=êÉáåÑçêÅÉë=ëìééçêí=éçëíìêÉ=Ñçê=ÖêçïíÜ=Á=

få=êÉëéçåëÉ=íç=íÜÉ=Ñáå~åÅá~ä=ã~êâÉíëÛ=íìêÄìäÉåÅÉ=~åÇ=íÜÉ=

áåÅêÉ~ëáåÖ=êáëâë=Ñçê=ÉÅçåçãáÅ=~ÅíáîáíóI=íÜÉ=bìêçéÉ~å=

`Éåíê~ä=_~åâ=Åìí=áíë=éêáåÅáé~ä=êÉÑáå~åÅáåÖ=ê~íÉ=Äó=OR=Ä~ëáë=

éçáåíë=íç=MKRMB=~í=íÜÉ=^éêáä=ãÉÉíáåÖI=Ü~îáåÖ=~äëç=Åìí=íÜÉ=
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NBK=lå=íÜÉ=çíÜÉê=Ü~åÇI=íÜÉ=ê~íÉ=~ééäáÉÇ=íç=íÜÉ=ÇÉéçëáíJ
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éÉå~äáëáåÖ=áåëíáíìíáçåë=ïÜáÅÜ=é~êâÉÇ=íÜÉáê=ëìêéäìë=ÑìåÇë=

ïáíÜ=íÜÉ=ãçåÉí~êó=~ìíÜçêáíó=~åÇ=ëÉÉâáåÖ=íç=êÉîáîÉ=

ÅçåÑáÇÉåÅÉ=~åÇ=äáèìáÇáíó=çå=íÜÉ=bìêçéÉ~å=áåíÉêÄ~åâ=

ã~êâÉíK==

=

Á~åÇ=ëÉÉâë=íç=êÉJÉëí~ÄäáëÜ=íÜÉ=íê~åëãáëëáçå=ãÉÅÜ~åáëã==

^í=íÜÉ=ãçåÉí~êó=éçäáÅó=ÅçããáííÉÉ=ãÉÉíáåÖ=çÑ=gìäóI=íÜÉ=

b`_=êÉáåÑçêÅÉÇ=áíë=~ÅÅçããçÇ~íáîÉ=éçëíìêÉ=Äó=

áå~ìÖìê~íáåÖ=~=åÉï=éÜ~ëÉ=çÑ=ÅçããìåáÅ~íáåÖ=ïáíÜ=íÜÉ=

ã~êâÉíI=Öì~ê~åíÉÉáåÖ=íÜ~í=ëÜçêíJíÉêã=ê~íÉë=ïáää=êÉã~áå=~í=

ÅìêêÉåí=äÉîÉäë=Ñçê=~=äçåÖ=éÉêáçÇ=çÑ=íáãÉ=~åÇ=åçí=ÉñÅäìÇáåÖ=

íÜÉ=éçëëáÄáäáíó=çÑ=ÑáñáåÖ=åÉÖ~íáîÉ=äáèìáÇáíó=ãçééáåÖJìé=

ê~íÉëK=qÜÉ=çÄàÉÅíáîÉ=áë=íç=ã~áåí~áå=bìêáÄçê=ê~íÉë=~í=

ãáåáãìã=äÉîÉäë=~åÇ=Äççëí=ÅçåÑáÇÉåÅÉ=äÉîÉäëK=qÜÉ=

ãçåÉí~êó=~ìíÜçêáíó=~äëç=~ééÉ~êë=íç=ÄÉ=~ííÉåíáîÉ=íç=íÜÉ=

åÉÉÇ=íç=êÉJÉëí~ÄäáëÜ=íÜÉ=íê~åëãáëëáçå=ãÉÅÜ~åáëãI=

~äíÜçìÖÜ=~äëç=ÅçåëÅáçìë=çÑ=íÜÉ=åÉÉÇ=íç=éìêëìÉ==

ÇÉäÉîÉê~ÖáåÖ=áå=ÅÉêí~áå=çÑ=íÜÉ=éÉêáéÜÉê~ä=ÉÅçåçãáÉë=ïÜÉêÉ=

íÜÉêÉ=áë=íÜÉ=ÜáÖÜÉëí=äÉîÉä=çÑ=áåÇÉÄíÉÇåÉëëK=fåÇÉÉÇI=íÜÉ=

ëíçÅâ=çÑ=Ä~åâ=äç~åë=íç=íÜÉ=åçåJÑáå~åÅá~ä=éìÄäáÅ=ëÉÅíçê=

ÅçåíáåìÉë=íç=ÇÉÅäáåÉ=áå=íÜÉ=ÅçìåíêáÉë=ãçëí=~ÑÑÉÅíÉÇ=Äó=íÜÉ=

ëçîÉêÉáÖå=ÇÉÄí=ÅêáëáëK=fÑI=çå=íÜÉ=çåÉ=Ü~åÇI=íÜÉ=åÉÉÇ=Ñçê=íÜÉ=

êÉëíêìÅíìêáåÖ=çÑ=éêáî~íÉ=ëÉÅíçê=Ä~ä~åÅÉ=ëÜÉÉíë=áë=ÄÉÜáåÇ=~=

Çêçé=áå=ÇÉã~åÇ=Ñçê=äç~åëI=çå=íÜÉ=çíÜÉê=íÜÉ=ìåÅÉêí~áåíó=

~åÇ=êáëâ=~îÉêëáçå=ÅçåíáåìÉ=íç=Ç~ãéÉå=íÜÉ=Çáëéçëáíáçå=çÑ=

Ä~åâë=íç=äÉåÇ=íç=ÉÅçåçãáÅ=~ÖÉåíëK=få=íÜáë=éÉêëéÉÅíáîÉI=

~ÇÇáíáçå~ä=ÇÉÅäáåÉë=áå=áåíÉêÉëí=ê~íÉë=Ü~îÉ=åçí=ÄÉÉå=

ëìÑÑáÅáÉåí=íç=ëíáãìä~íÉ=íÜÉ=ÅêÉÇáí=ã~êâÉíK=oÉëíêáÅíÉÇ=Äó=íÜÉ=

äçïÉê=äáãáí=çÑ=òÉêç=áåíÉêÉëí=ê~íÉëI=~åÇ=í~âáåÖ=áåíç=~ÅÅçìåí=

íÜÉ=ÉñáëíáåÖ=Çáëé~êáíáÉë=ÄÉíïÉÉå=íÜÉ=î~êáçìë=bjr=

ÅçìåíêáÉëI=íÜÉ=b`_=ëÜçìäÇ=ëÉÉâ=~äíÉêå~íáîÉ=ãçåÉí~êó=

éçäáÅó=áåëíêìãÉåíë=ëç=~ë=íç=ÅìêÄ=Ñê~ÖãÉåí~íáçå=áå=íÜÉ=

ã~êâÉíëK=

=

mêÉé~ê~íáçå=Ñçê=íÜÉ=ïáíÜÇê~ï~ä=çÑ=ëíáãìäá=Äó=íÜÉ=cÉÇÉê~ä=

oÉëÉêîÉ=áåÇìÅÉë=ãçêÉ=êÉëíêáÅíáîÉ=Ñáå~åÅá~ä=ÅçåÇáíáçåë=

^äêÉ~Çó=ÅäçëÉ=íç=íÜÉ=ÉåÇ=çÑ=íÜÉ=ëáñ=ãçåíÜë=ëÉîÉê~ä=

ëí~íÉãÉåíë=Äó=ãçåÉí~êó=éçäáÅó=çÑÑáÅá~äë=áå=íÜÉ=rp=

ëìÖÖÉëíÉÇ=íÜ~í=íÜÉ=áåáíá~ä=éÜ~ëÉ=çÑ=íÜÉ=í~éÉêáåÖ=çÑ=íÜÉ=

ÉñÅÉéíáçå~ä=ãçåÉí~êó=éçäáÅó=ëíáãìäá=ÅçìäÇ=í~âÉ=éä~ÅÉ=Äó=

íÜÉ=ÉåÇ=çÑ=íÜÉ=óÉ~ê=ëÜçìäÇ=íÜÉ=ÉÅçåçãáÅ=Ç~í~=ÄÉ=

ÅçåëáëíÉåí=ïáíÜ=íÜÉ=ÅÉåíê~ä=Ä~åâÛë=ä~íÉëí=éêçàÉÅíáçåëI=
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íÜÉ=cÉÇÉê~ä=oÉëÉêîÉ=Åçããáíë=áíëÉäÑ=íç=íÜÉ=áåíêçÇìÅíáçå=çÑ=

ëíáãìäìë=Äó=ï~ó=çÑ=íÜÉ=éìêÅÜ~ëÉ=çÑ=Ñáå~åÅá~ä=~ëëÉíë=J=

ä~ìåÅÜÉÇ=áå=pÉéíÉãÄÉê=OMNOI=íÜÉ=ÅÉåíê~ä=Ä~åâ=Ü~ë=ÄÉÉå=

ÄìóáåÖ=íêÉ~ëìêó=ÄçåÇë=ÉîÉêó=ãçåíÜ=áå=íÜÉ=~ãçìåí=çÑ=rpa=

QR=íÜçìë~åÇ=ãáääáçå=EíÜKjF=~åÇ=ëÉÅìêáíáÉë=Åçää~íÉê~äáëÉÇ=

Äó=ÜçãÉ=äç~åë=Ej_pF=áå=íÜÉ=~ãçìåí=çÑ=QM=íÜKjKrpaK=

qÜáë=ìåÉñéÉÅíÉÇ=ÅÜ~åÖÉ=áå=íÜÉ=cÉÇÉê~ä=oÉëÉêîÉÛë=éçëíìêÉI=

ÉîÉå=íÜçìÖÜ=àìëíáÑáÉÇ=Äó=~=ëäáÖÜíäó=ãçêÉ=éçëáíáîÉ==

ÉÅçåçãáÅ=ÉåîáêçåãÉåí=áå=íÜÉ=rpI=àìëíáÑáÉÇ=äçëëÉë=çå=

î~êáçìë=ã~êâÉíëI=áåÅäìÇáåÖ=íÜÉ=éìÄäáÅJÇÉÄí=ã~êâÉíI=

äÉ~ÇáåÖ=íç=íÜÉ=éêçëéÉÅí=íç=íÜÉ=ã~áåíÉå~åÅÉ=çÑ=ëçãÉ=

îçä~íáäáíó=çå=íÜÉ=ã~àçê=ã~êâÉíë=áå=íÜÉ=åÉ~ê=ÑìíìêÉK==

=

bìêçéÉ~å=`çìåÅáä=çÑ=gìåÉ=í~âÉë=ëíÉéë=íç=ÄçäëíÉê=íÜÉ=

bjrÛë=~êÅÜáíÉÅíìêÉ==
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Ñáå~åÅá~ä=ëí~ÄáäáíóI=êÉÇìÅÉ=Ñáå~åÅá~ä=Ñê~ÖãÉåí~íáçå=~åÇ=êÉJ

Éëí~ÄäáëÜ=íÜÉ=åçêã~ä=Öê~åíáåÖ=çÑ=ÅêÉÇáí=íç=íÜÉ=ÉÅçåçãóK=

qÜÉ=bìêçéÉ~å=`çìåÅáä=~äëç=êÉÅçêÇÉÇ=íÜ~í=áí=áë=áãéÉê~íáîÉ=

íç=ÄêÉ~â=íÜÉ=îáÅáçìë=ÅóÅäÉ=ÄÉíïÉÉå=Ä~åâë=~åÇ=íÜÉ=pí~íÉëI=

ìåÇÉêäáåáåÖ=íÜ~í=íÜÉ=åÉï=êìäÉë=ÖçîÉêåáåÖ=çïå=ÑìåÇë=

êÉèìáêÉãÉåíë=~ééäáÅ~ÄäÉ=íç=íÜÉ=Ä~åâë=E`oa=fs=L=`ooF=~åÇ=

íÜÉ=åÉï=páåÖäÉ=pìéÉêîáëçêó=jÉÅÜ~åáëã=EppjF=ïáää=éä~ó=~=

ÑìåÇ~ãÉåí~ä=êçäÉ=áå=Öì~ê~åíÉÉáåÖ=íÜÉ=Ä~åâáåÖ=ëÉÅíçêÛë=

ëí~ÄáäáíóK=^ÇÇáíáçå~ääóI=ïÜÉå=íÜÉ=ëáåÖäÉ=ëìéÉêîáëçêó=

ãÉÅÜ~åáëã=áë=~Åíì~ääó=Éëí~ÄäáëÜÉÇI=íÜÉ=bìêçéÉ~å=pí~Äáäáíó=

jÉÅÜ~åáëã=ïáää=ëÉÉãáåÖäó=Ü~îÉ=íÜÉ=éçëëáÄáäáíó=çÑ=ÇáêÉÅíäó=

êÉÅ~éáí~äáëáåÖ=íÜÉ=Ä~åâëK=cáå~ääóI=íÜÉ=bìêç=Öêçìé=~ééÉ~äÉÇ=

Ñçê=íÜÉ=Ñçêã~äáë~íáçå=çÑ=~=ëáåÖäÉ=êÉëçäìíáçå=ãÉÅÜ~åáëã=Ñçê=

íÜÉ=Ä~åâë=ÅçîÉêÉÇ=Äó=íÜÉ=ppjI=~ë=ïÉää=~ë=íÜÉ=~Ççéíáçå=

ÄÉÑçêÉ=íÜÉ=ÉåÇ=çÑ=íÜÉ=óÉ~ê=çÑ=íÜÉ=éêçéçë~ä=êÉä~íáîÉ=íç=íÜÉ=
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=

====



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
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^ÅÅçêÇáåÖ=íç=éêÉäáãáå~êó=áåÑçêã~íáçå=Ñêçã=íÜÉ=fåëíáíìíç=

k~Åáçå~ä=ÇÉ=bëí~í∞ëíáÅ~=Ó=fkb=Ek~íáçå~ä=pí~íáëíáÅë=

fåëíáíìíÉFI=íÜÉ=ê~íÉ=çÑ=dêçëë=açãÉëíáÅ=mêçÇìÅí=ëäçïÇçïå=

ÇÉÅÉäÉê~íÉÇ=íç=~=óÉ~êJçåJóÉ~ê=JOKMB=I=áå=íÜÉ=OåÇ=èì~êíÉê=

çÑ=íÜÉ=óÉ~êI=ÄÉåÉÑáíáåÖ=Ñêçã=íÜÉ=ÅÜ~áåJäáåâÉÇ=ÖêçïíÜ=çÑ=

NKNBK=qÜáë=íêÉåÇ=áåíÉêêìéíë=íÉå=ÅçåëÉÅìíáîÉ=èì~êíÉêë=çÑ=

Ñ~ääáåÖ=ÉÅçåçãáÅ=~ÅíáîáíóK=^äíÜçìÖÜ=íÜÉêÉ=áë=åçí=óÉí=

ÇÉí~áäÉÇ=áåÑçêã~íáçå=Ñçê=íÜÉ=î~êáçìë=ÅçãéçåÉåíë=çÑ=damI=

íÜÉ=fkb=êÉÑÉêë=íÜ~í=íÜáë=éÉêÑçêã~åÅÉ=íê~åëä~íÉë=~=

Ñ~îçìê~ÄäÉ=ÄÉÜ~îáçìê=çÑ=Éñéçêíë=~åÇ=~=äÉëë=ã~êâÉÇ=

Åçåíê~Åíáçå=áå=áåîÉëíãÉåíK=qÜÉ=Çêçé=áå=ÇçãÉëíáÅ=ÇÉã~åÇ=

ÅçåíáåìÉë=íç=àìëíáÑó=íÜÉ=Åçåíê~Åíáçå=áå=ÉÅçåçãáÅ=~ÅíáîáíóI=

é~êíá~ääó=ÅçãéÉåë~íÉÇ=Äó=íÜÉ=ÅçåíêáÄìíáçå=Ñêçã=åÉí=

ÉñéçêíëK=få=íÜáë=~êÉå~I=íÜÉ=dççÇë=~åÇ=pÉêîáÅÉë=ÉñíÉêå~ä=

Ä~ä~åÅÉ=ï~ë=éçëáíáîÉ=áå=íÜÉ=N
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=èì~êíÉê=çÑ=OMNPI=íç=ëÉííäÉ=

~í=NKQB=çÑ=dam=EJNKTB=áå=íÜÉ=Nëí=èì~êíÉê=çÑ=OMNOFI=

êÉÑäÉÅíáåÖ=ÇáÑÑÉêÉåí=Çóå~ãáÅë=áå=íÜÉ=îçäìãÉ=çÑ=áãéçêíë=~åÇ=

~äëç=íÜÉ=áãéêçîÉãÉåí=áå=íÜÉ=íÉêãë=çÑ=íê~ÇÉ=~ÅÅçêÇáåÖ=íç=

íÜÉ=fkbK=qÜÉ=áåÑçêã~íáçå=~î~áä~ÄäÉ=~í=íÜÉ=ÉåÇ=çÑ=j~ó=

éçáåíë=íç=~=ÅçåëçäáÇ~íáçå=çÑ=íÜáë=íêÉåÇK=qÜÉ=ãçëí=êÉÅÉåí=

áåÑçêã~íáçå=êÉä~íáåÖ=íç=íÜÉ=ÄÉÜ~îáçìê=çÑ=ÉÅçåçãáÅ=~Åíáîáíó=

ëìÖÖÉëíë=íÜÉ=ÅçåëíêìÅíáçå=çÑ=~=ãçêÉ=Ñ~îçìê~ÄäÉ=íêÉåÇ=áå=

dam=éÉêÑçêã~åÅÉK=^ãçåÖëí=íÜÉ=ãçëí=éçëáíáîÉ=ëáÖå~äëI=

íÜÉêÉ=áë=íÜÉ=~ÅÅÉäÉê~íáçå=çÑ=ÖççÇë=Éñéçêíë=áå=^éêáä=~åÇ=j~ó=

ESKSB=Éñé~åëáçå=áå=óÉ~êJçåJóÉ~ê=íÉêãëFX=íÜÉ=áãéêçîÉãÉåí=

áå=ÜçìëÉÜçäÇ=~åÇ=ëÉÅíçêá~ä=ÅçåÑáÇÉåÅÉ=áåÇáÅÉë=EÉñÅÉéí=

ÅçåëíêìÅíáçåF=ìé=íáää=gìåÉX=íÜÉ=áåÅêÉ~ëÉ=áå=áåÇìëíêá~ä=

çìíéìí=áå=íïç=ÅçåëÉÅìíáîÉ=ãçåíÜëI=áåíÉêêìéíáåÖ=~=éÉêáçÇ=çÑ=

ÇÉÅäáåÉ=çÄëÉêîÉÇ=ëáåÅÉ=j~êÅÜ=OMNNX=~åÇ=íÜÉ=ÇÉÅäáåÉ=áå=

íÜÉ=àçÄäÉëë=ê~íÉ=íç=NSKQB=áå=íÜÉ=O
åÇ
=èì~êíÉê=çÑ=OMNPI=

Ççïå=NKP=éÉêÅÉåí~ÖÉ=éçáåíë=çå=íÜÉ=éêÉîáçìë=èì~êíÉê=

êÉÑäÉÅíáåÖ=íÜÉ=ÅêÉ~íáçå=çÑ=TOKQ=íÜçìë~åÇ=àçÄëK=

=

p~îáåÖë=ëìêé~ëë=áåîÉëíãÉåí=

qÜÉ=mçêíìÖìÉëÉ=ÉÅçåçãóÛë=Ñáå~åÅáåÖ=Å~é~Äáäáíó=ÅäáãÄÉÇ=íç=

NKPB=çÑ=dam=áå=íÜÉ=Ñáêëí=èì~êíÉêI=N=éÉêÅÉåí~ÖÉ=éçáåí=EééF=

ãçêÉ=íÜ~å=~í=íÜÉ=ÉåÇ=çÑ=OMNOK=qÜáë=Ñ~Åí=áë=ÉëëÉåíá~ääó=ÇìÉ=

íç=íÜÉ=ÅçåíáåìÉÇ=Ñ~îçìê~ÄäÉ=ÄÉÜ~îáçìê=çÑ=íÜÉ=ÖççÇë=~åÇ=

ëÉêîáÅÉë=íê~ÇÉ=Ä~ä~åÅÉ=~åÇ=íç=ÜçìëÉÜçäÇëÛ=ëíêÉåÖíÜÉåÉÇ=

Ñáå~åÅáåÖ=Å~é~ÄáäáíóK=qÜÉ=ÜçìëÉÜçäÇëÛ=ë~îáåÖë=ê~íÉ=

ÅäáãÄÉÇ=íç=NOKVBI=NKP=éé=ÜáÖÜÉê=íÜ~å=~í=íÜÉ=ÅäçëÉ=çÑ=

OMNOI=ÄÉåÉÑáíáåÖ=Ñêçã=íÜÉ=ÜáÖÜÉê=Çáëéçë~ÄäÉ=áåÅçãÉ=~åÇ=

íÜÉ=ã~áåíÉå~åÅÉ=çÑ=íÜÉ=Ççïåï~êÇ=íêÉåÇ=áå=ÅçåëìãéíáçåK==

=

=

^ÇàìëíãÉåí=éêçÖê~ããÉ=ÅçåíáåìÉë=

`çãéäá~åÅÉ=ïáíÜ=íÜÉ=ãÉ~ëìêÉë=~ÖêÉÉÇ=íç=ïáíÜ=íÜÉ=qêçáâ~=

EfjcLb`_LbrFI=å~ãÉäó=ïáíÜ=êÉëéÉÅí=íç=íÜÉ=ÄìÇÖÉí~êó=

ÅçåëçäáÇ~íáçå=éêçÅÉëë=~åÇ=íÜÉ=áãéäÉãÉåí~íáçå=çÑ=

ëíêìÅíìê~ä=êÉÑçêãë=E~ë=ÉîáÇÉåÅÉÇ=Äó=íÜÉ=ãçêÉ=äáÄÉê~äáëÉÇ=

ä~Äçìê=ã~êâÉí=äÉÖáëä~íáçåI=~äíÉê~íáçåë=íç=íÜÉ=êÉåí~ä=ä~ïëI=

~ãçåÖëí=çíÜÉêëF=Ü~îÉ=ÅçåëíáíìíÉÇ=~=ã~àçê=Åçåëíê~áåí=Ñçê=

íÜÉ=å~íáçå~ä=ÉÅçåçãóI=ïáíÜ=~å=áãé~Åí=çå=îáêíì~ääó=~ää=

ã~ÅêçÉÅçåçãáÅ=î~êá~ÄäÉë=~åÇ=ëçÅá~ä=áåÇáÅ~íçêëK=qÜÉ=

å~íáçå~ä=ã~åìÑ~ÅíìêáåÖ=ëÉÅíçêÛë=êÉçêáÉåí~íáçå=íç=íÜÉ=

íê~Ç~ÄäÉ=ÖççÇë=ëÉÅíçê=~åÇ=íÜÉ=~ÇàìëíãÉåí=ëíÉããáåÖ=Ñêçã=

íÜÉ=çíÜÉê=ëÉÅíçêë=Ü~îÉ=~äëç=àìëíáÑáÉÇ=íÜÉ=ÇáÑÑáÅìäíó=áå=

ãÉÉíáåÖ=íÜÉ=ÄìÇÖÉí=í~êÖÉíë=áåáíá~ääó=~ÖêÉÉÇ=ìéçå=ÖáîÉå=íÜÉ=

éêçÑáäÉ=çÑ=ÇÉã~åÇ=ÅçãéçëáíáçåI=äÉëë=Ñ~îçìê~ÄäÉ=Ñêçã=íÜÉ=

í~ñ=êÉÅÉáéíë=ëí~åÇéçáåíK=jçêÉçîÉêI=íÜÉ=ÉñíÉêå~ä=ÉÅçåçãáÉëÛ=

ïÉ~â=éÉêÑçêã~åÅÉI=áå=é~êíáÅìä~ê=íÜ~í=çÑ=íÜÉ=bìêçéÉ~å=

råáçåI=ÇÉëíáå~íáçå=Ñçê=êçìÖÜäó=TMB=çÑ=ÉñéçêíÉÇ=ÖççÇëI=

~åÇ=íÜÉ=éìêëì~åÅÉ=çÑ=íÜÉ=éêçÅÉëë=áåîçäîáåÖ=íÜÉ=

êÉÅçãéçëáíáçå=çÑ=ÜçìëÉÜçäÇëÛ=~åÇ=Åçãé~åáÉëÛ=Ä~ä~åÅÉ=

ëÜÉÉíë=~äëç=Éñéä~áåë=~=ïçêëÉ=ÉÅçåçãáÅ=ëÅÉå~êáç=íÜ~å=íÜ~í=

ïÜáÅÜ=íÜÉ=OMNP=pí~íÉ=_ìÇÖÉí=Éåîáë~ÖÉÇ=~åÇ=ïÜáÅÜ=

ÑçêÉÅ~ëí=~=Åçåíê~Åíáçå=çÑ=NB=áå=~ÅíáîáíóK=oÉÑäÉÅíáåÖ=íÜÉëÉ=

çîÉêêáÇáåÖ=Ñ~ÅíçêëI=íÜÉ=ãÉ~ëìêÉë=~ÖêÉÉÇ=íç=ìåÇÉê=íÜÉ=

bÅçåçãáÅ=~åÇ=cáå~åÅá~ä=^ÇàìëíãÉåí=mêçÖê~ããÉ=Ebc^mF=

ïÉêÉ=êÉîáëÉÇ=ÇìêáåÖ=íÜÉ=ÅçìêëÉ=çÑ=íÜÉ=ëÉîÉåíÜ=Éî~äì~íáçåI=

ïáíÜ=íÜÉ=OMNP=ÇÉÑáÅáí=äáãáí=ÑáñÉÇ=~í=RKRB=çÑ=dam=~åÇ=~í=

QB=áå=OMNQK=få=íÜáë=ÅçåíÉñíI=~å=^ãÉåÇáåÖ=pí~íÉ=_ìÇÖÉí=

Ñçê=OMNP=ï~ë=~ééêçîÉÇ=áå=j~óI=áåÅçêéçê~íáåÖ=íÜÉ=åÉï=

í~êÖÉí=Ñçê=íÜÉ=mìÄäáÅ=^Çãáåáëíê~íáçå=Ä~ä~åÅÉ=~åÇ=íÜÉ=

ïçêëÉåáåÖ=ã~ÅêçÉÅçåçãáÅ=ä~åÇëÅ~éÉK=^åçíÜÉê=êÉ~ëçå=

ï~êê~åíáåÖ=íÜÉ=éêÉëÉåí~íáçå=çÑ=~å=~ãÉåÇÉÇ=ÄìÇÖÉí=ï~ë=

íÜÉ=åÉÉÇ=íç=ÇÉí~áä=íÜÉ=ãÉ~ëìêÉë=íç=ÅçãéÉåë~íÉ=Ñçê=íÜÉ=

`çåëíáíìíáçå~ä=`çìêíÛë=ÇÉÅáëáçå=ïÜáÅÜ=ÜÉäÇ=íÜ~í=ÅÉêí~áå=çÑ=

íÜÉ=ãÉ~ëìêÉë=Éåîáë~ÖÉÇ=áå=íÜÉ=OMNP=ÄìÇÖÉí=ïÉêÉ=

ìåÅçåëíáíìíáçå~ä=EïáíÜ=~=ïÉáÖÜí=çÑ=~êçìåÇ=MKUB=çÑ=damI=

NKU=íÜçìë~åÇ=ãáääáçå=ÉìêçFK=

=

kçíïáíÜëí~åÇáåÖ=íÜÉëÉ=Åçåëíê~áåíëI=áí=áë=ïçêíÜ=ÜáÖÜäáÖÜíáåÖ=

íÜÉ=ëáÖåáÑáÅ~åí=éêçÖêÉëë=ã~ÇÉ=áå=ÄìÇÖÉí~êó=ÅçåëçäáÇ~íáçåI=

ïáíÜ=íÜÉ=ëíêìÅíìê~ä=éêáã~êó=Ä~ä~åÅÉ=EÉñÅäìÇáåÖ=áåíÉêÉëíI=~Ç=

ÜçÅ=Ñ~Åíçêë=~åÇ=~ÇàìëíÉÇ=Ñçê=íÜÉ=ÉÅçåçãáÅ=ÅóÅäÉF=éçëíáåÖ=

~=ëìêéäìë=Ñçê=íÜÉ=Ñáêëí=íáãÉ=áå=ëÉîÉê~ä=ÇÉÅ~ÇÉëW=HMKOB=~í=

íÜÉ=ÉåÇ=çÑ=OMNO=ïÜáÅÜ=Åçãé~êÉë=ïáíÜ=JSB=áå=OMNMNK=qÜáë=

íêÉåÇI=ÅçìéäÉÇ=ïáíÜ=É~ëáÉê=íÉåëáçåë=çå=íÜÉ=áåíÉêå~íáçå~ä=

Ñáå~åÅá~ä=ã~êâÉíë=ëáåÅÉ=íÜÉ=ëìããÉê=çÑ=OMNOI=~=íêÉåÇ=

ìåÇÉêéáååÉÇ=Äó=íÜÉ=bìêçéÉ~å=`Éåíê~ä=_~åâÛë=
=
N
F=pçìêÅÉW=^ãÉåÇáåÖ=_ìÇÖÉí=OMNPI=jáåáëíêó=çÑ=cáå~åÅÉK=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= NS=

~ÅÅçããçÇ~íáîÉ=éçëíìêÉI=éÉêãáííáåÖ=~=ãÉ~åáåÖÑìä=

ëÜêáåâáåÖ=çÑ=íÜÉ=êáëâ=éêÉãáìãë=çå=íÜÉ=ã~êâÉíë=çÑ=íÜÉ=ÉìêçJ

òçåÉÛë=éÉêáéÜÉê~ä=ÉÅçåçãáÉëI=ïÉêÉ=~äëç=ãáêêçêÉÇ=áå=íÜÉ=

áãéêçîÉãÉåí=áå=mçêíìÖ~äÛë=éÉêÅÉáîÉÇ=êáëâI=ã~âáåÖ=éçëëáÄäÉ=

íÜÉ=ä~ìåÅÜáåÖ=çÑ=íïç=R=~åÇ=NMJóÉ~ê=áëëìÉë=Äó=íÜÉ=

mçêíìÖìÉëÉ=qêÉ~ëìêó=~í=íÜÉ=ÄÉÖáååáåÖ=çÑ=OMNPK=jçêÉ=

êÉÅÉåíäóI=áåíÉêå~ä=éçäáíáÅ~ä=íÉåëáçåë=~åÇ=íÜÉ=ÅÜ~åÖÉ=áå=íÜÉ=

cÉÇÉê~ä=oÉëÉêîÉÛë=éçëíìêÉI=éêÉé~êáåÖ=íÜÉ=ã~êâÉí=Ñçê=íÜÉ=

Åìí=áå=ãçåÉí~êó=ëíáãìäìëI=çåÅÉ=~Ö~áå=ëé~êâÉÇ=~=ïáÇÉåáåÖ=

çÑ=íÜÉ=êáëâ=éêÉãáìãI=ÅçãéäáÅ~íáåÖ=íÜÉ=åçêã~äáë~íáçå=çÑ=

íÜÉ=~ÅÅÉëë=íç=íÜÉ=éêáã~êó=ã~êâÉí=~í=íÜÉ=íáãÉ=çÑ=íÜÉ=bc^m=

Ñáå~äáë~íáçåI=ëÅÜÉÇìäÉÇ=Ñçê=gìåÉ=OMNQK=

==

råÉãéäçóãÉåí=~åÇ=áåÑä~íáçå=ïáíÜ=ÇáîÉêÖÉåí=íêÉåÇëK=

qÜÉ=ä~Äçìê=ã~êâÉí=ëáíì~íáçå=ÅçåíáåìÉë=~äçåÖ=~=

ÇÉíÉêáçê~íáåÖ=íê~àÉÅíçêóK=qÜÉ=ìåÉãéäçóãÉåí=ê~íÉ=êÉ~ÅÜÉÇ=

NSKQB=áå=íÜÉ=ëÉÅçåÇ=èì~êíÉê=çÑ=OMNPI=NKQ=éÉêÅÉåí~ÖÉ=

éçáåíë=~ÄçîÉ=íÜÉ=äÉîÉä=êÉÅçêÇÉÇ=~=óÉ~ê=É~êäáÉêK=qÜÉ=åìãÄÉê=

çÑ=àçÄäÉëë=ÅäáãÄÉÇ=Äó=~êçìåÇ=TB=ïÜáäÉ=íÜÉ=îçäìãÉ=çÑ=

ÉãéäçóãÉåí=êÉã~áåÉÇ=çå=~=Ççïåï~êÇ=ÅçìêëÉ=çÑ=~Äçìí=QB=

óÉ~êJçåJóÉ~êK=fí=áë=ïçêíÜ=êÉÑÉêêáåÖ=íÜ~í=~=ëáÖåáÑáÅ~åí=é~êí=çÑ=

íÜÉ=Åçåíê~Åíáçå=áå=ÉãéäçóãÉåí=ëíÉãë=Ñêçã=íÜÉ=

ÅçåëíêìÅíáçå=ëÉÅíçê=ïÜáÅÜ=áë=ìåÇÉêÖçáåÖ=~å=~ÇàìëíãÉåí=

éÜ~ëÉK=

=

^äëç=~=êÉÑäÉÅíáçå=çÑ=íÜÉ=éêçäçåÖÉÇ=Ççïåíìêå=áå=ÉÅçåçãáÅ=

~ÅíáîáíóI=~ë=ïÉää=~ë=íÜÉ=ëí~Äáäáë~íáçå=çÑ=ÑìÉä=éêáÅÉëI=íÜÉ=

~îÉê~ÖÉ=áåÑä~íáçå=ê~íÉ=Ü~ë=ÄÉÉå=Ñ~ääáåÖ=Öê~Çì~ääóI=íç=ÄÉ=

ëáíì~íÉÇ=~í=NKPB=áå=gìäóK=qÜáë=íêÉåÇ=ëÜçìäÇ=ÅçåíáåìÉ=íáää=

íÜÉ=ÉåÇ=çÑ=íÜÉ=óÉ~êI=ãáêêçêáåÖ=~äëç=íÜÉ=ã~áåíÉå~åÅÉ=çÑ=

ëìÄëí~åíá~ä=ëä~ÅâåÉëë=áå=íÜÉ=ÇÉîÉäçéÉÇ=ÅçìåíêáÉëÛ=Ñ~Åíçê=

ã~êâÉíëK==

=

cáå~åÅá~ä=ëóëíÉã=êÉáåÑçêÅÉë=êçÄìëíåÉëë=

få=íÜÉ=É~êäó=ãçåíÜë=çÑ=OMNPI=íÜÉ=çêÇÉêäó=ÇÉäÉîÉê~ÖáåÖ=çÑ=

íÜÉ=mçêíìÖìÉëÉ=ÉÅçåçãó=ÅçåíáåìÉÇI=ïáíÜ=íÜÉ=

äç~åëLÇÉéçëáíë=ê~íáç=ÇÉÅäáåáåÖ=íç=NOQKVB=ïÜáÅÜ=Åçãé~êÉÇ=

ïáíÜ=NOUKQB=~í=íÜÉ=ÉåÇ=çÑ=OMNOK=qÜÉ=ÇÉÅäáåÉ=áå=íÜÉ=

éêáî~íÉ=ëÉÅíçêÛë=áåÇÉÄíÉÇåÉëë=äÉîÉäë=E~ÄçîÉ=~ää=Ñçê=

ÜçìëÉÜçäÇëF=Éñéä~áåë=áå=ä~êÖÉ=ãÉ~ëìêÉ=íÜÉ=éêçÖêÉëë=ã~ÇÉ=

áå=íÜáë=Ççã~áåK=qÜÉ=êÉÅçìêëÉ=íç=íÜÉ=bìêçéÉ~å=`Éåíê~ä=

_~åâ=ÅçåíáåìÉÇ=~ë=~å=áãéçêí~åí=ÉäÉãÉåí=áå=íÜÉ=ÑìåÇáåÖ=çÑ=

íÜÉ=mçêíìÖìÉëÉ=Ä~åâáåÖ=ëóëíÉãI=ïáíÜ=íÜÉ=î~äìÉ=çÑ=äáèìáÇáíó=

ëìééäáÉë=çëÅáää~íáåÖ=ÄÉíïÉÉå=~=ã~ñáãìã=çÑ=QVKR=

íÜçìë~åÇ=ãáääáçå=Éìêç=EíÜKjK€F=áå=^éêáä=~åÇ=QTKR=íÜKjK€=

áå=gìåÉI=êçìÖÜäó=VB=çÑ=íÜÉ=Ñáå~åÅá~ä=ëóëíÉãÛë=íçí~ä=~ëëÉíëK=

jÉ~åïÜáäÉI=íÜÉ=êÉÅ~éáí~äáë~íáçå=çÑ=_^kfc=Äó=êÉÅçìêëÉ=íç=

éìÄäáÅ=ÑìåÇë=íççâ=éä~ÅÉ=~í=íÜÉ=ÄÉÖáååáåÖ=çÑ=OMNP=EN=NMM=

jK€FK=^ÅÅçêÇáåÖ=íç=íÜÉ=_~åâ=çÑ=mçêíìÖ~äI=íÜÉ=mçêíìÖìÉëÉ=

Ä~åâáåÖ=ëóëíÉãÛë=`çêÉ=qáÉê=N=ê~íáç=ï~ë=ëáíì~íÉÇ=~í=NNKRB=

~í=íÜÉ=ÉåÇ=çÑ=OMNOI=~ÄçîÉ=íÜÉ=NMB=çÄàÉÅíáîÉ=ä~áÇ=Ççïå=áå=

íÜÉ=bÅçåçãáÅ=~åÇ=cáå~åÅá~ä=^ÇàìëíãÉåí=mêçÖê~ããÉK==

=

aÉéçëáíë=

qÜÉ=êÉëáÇÉåí=åçåJÑáå~åÅá~ä=éêáî~íÉ=ëÉÅíçê=ÇÉéçëáíë=

EáåÇáîáÇì~äë=~åÇ=Åçãé~åáÉëF=ÅçåíáåìÉ=íç=êÉÅçîÉê=Ñêçã=íÜÉ=

äçëëÉë=áåÅìêêÉÇ=ÇìêáåÖ=OMNOK=få=íÜÉ=Ñáêëí=ÑáîÉ=ãçåíÜë=çÑ=

OMNPI=íÜÉ=Ä~ä~åÅÉ=çå=íÜÉëÉ=ÇÉéçëáíë=ÖêÉï=Äó=NKNB=ïÜÉå=

Åçãé~êÉÇ=ïáíÜ=íÜÉ=Ä~ä~åÅÉ=~í=íÜÉ=ÉåÇ=çÑ=OMNOI=ÇÉëéáíÉ=

êÉã~áåáåÖ=ÄÉäçï=íÜÉ=Ä~ä~åÅÉ=áå=j~ó=çÑ=íÜÉ=éêÉÅÉÇáåÖ=

óÉ~êK=qÜÉ=ÇÉéçëáíë=çÑ=åçåJÑáå~åÅá~ä=Åçãé~åáÉëI=ëíêçåÖäó=

éÉå~äáëÉÇ=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=éêÉîáçìë=óÉ~êI=ëí~ÖÉÇ=~=

Öê~Çì~ä=êÉÅçîÉêó=~åÇ=íÜÉáê=Ä~ä~åÅÉ=êçëÉ=Äó=OKMB=ÄÉíïÉÉå=

aÉÅÉãÄÉê=~åÇ=j~óK=eçïÉîÉêI=ÇìÉ=íç=íÜÉ=Å~êêóJçîÉê=ÉÑÑÉÅíI=

íÜÉ=î~äìÉ=çÑ=íÜÉëÉ=Åçãé~åáÉëÛ=ÇÉéçëáíë=~í=íÜÉ=ÉåÇ=çÑ=j~ó=

ï~ë=VKNB=äçïÉê=íÜ~å=íÜÉ=ÑáÖìêÉ=Ñçê=íÜÉ=ÅçêêÉëéçåÇáåÖ=

éÉêáçÇ=~=óÉ~ê=É~êäáÉêK=få=íÜÉ=ÄìëáåÉëë=ëÉÅíçêI=íÜÉ=

ÇÉäÉîÉê~ÖáåÖ=ÇêáîÉ=~åÇ=íÜÉ=ÄìëáåÉëë=ëÉÅíçêÛë=êÉëíêìÅíìêáåÖ=

Éåí~áäÉÇ=íÜÉ=éêÉÇçãáå~åí=êÉÅçìêëÉ=íç=çïå=ÑìåÇëI=íÜÉêÉÄó=

~ÑÑÉÅíáåÖ=íÜÉ=ÄÉÜ~îáçìê=çÑ=íÜÉ=ëÉÅíçêÛë=ÇÉéçëáíëK=lå=íÜÉ=

çíÜÉê=Ü~åÇI=íÜÉ=Ä~ä~åÅÉ=çå=êÉëáÇÉåí=áåÇáîáÇì~äëÛ=ÇÉéçëáíë=

ï~ë=MKSUB=ÜáÖÜÉê=íÜ~å=íÜÉ=ÑáÖìêÉ=êÉÅçêÇÉÇ=áå=j~ó=çÑ=ä~ëí=

óÉ~êK=qÜÉ=áåÅêÉ~ëÉ=áå=ÜçìëÉÜçäÇëÛ=Çáëéçë~ÄäÉ=áåÅçãÉ=

ëíêÉåÖíÜÉåÉÇ=íÜÉ=~Äáäáíó=íç=ëÉí=~ëáÇÉ=ë~îáåÖëX=çå=íÜÉ=çíÜÉê=

Ü~åÇ=íÜÉêÉ=ï~ë=~å=Éñíê~=ÉÑÑçêí=íç=ë~îÉ=áå=íÜáë=ëÉÅíçêI=~ë=

ÄçêåÉ=çìí=Äó=íÜÉ=ÜáÖÜÉê=ë~îáåÖë=ê~íÉI=êÉÑäÉÅíáåÖ=~ÄçîÉ=~ää=

éêÉÅ~ìíáçå~êó=ãçíáîÉë=~åÇ=ÅÜ~åÖÉë=çå=Åçåëìãéíáçå=

é~ííÉêåë=~åÇ=éêÉÑÉêÉåÅÉëK==

=

qÜÉ=éçëáíáîÉ=ÄÉÜ~îáçìê=çÑ=áåÇáîáÇì~äëÛ=ÇÉéçëáíë=áë=

åçíÉïçêíÜó=~Ö~áåëí=íÜÉ=Ä~ÅâÇêçé=çÑ=íÜÉ=äçïÉê=~îÉê~ÖÉ==

áåíÉêÉëí=é~áÇ=Äó=íÜÉ=Ä~åâáåÖ=ëÉÅíçêI=êÉÇìÅáåÖ=íÜÉáê=

~ííê~ÅíáîÉåÉëë=îáëJ¶Jîáë=~äíÉêå~íáîÉ=ë~îáåÖë=éêçÇìÅíëK==få=

Ñ~ÅíI=ãçåÉí~êó=Ñáå~åÅá~ä=áåëíáíìíáçåëÛ=ÇÉéçëáí=ê~íÉë=~åÇ=íÜÉ=

êÉëéÉÅíáîÉ=ëéêÉ~Çë=êÉä~íáîÉ=íç=ãçåÉó=ã~êâÉí=ê~íÉë=

EbìêáÄçêF=Ü~îÉ=ÄÉÉå=Ñ~ääáåÖ=ëáåÅÉ=íÜÉ=ëÉÅçåÇ=Ü~äÑ=çÑ=OMNNI=

êÉÑäÉÅíáåÖ=íÜÉ=ãÉ~ëìêÉë=çÑ=~=éêìÇÉåíá~ä=å~íìêÉ=í~âÉå=Äó=

íÜÉ=_~åâ=çÑ=mçêíìÖ~ä=ïáíÜ=~=îáÉï=íç=éêÉîÉåíáåÖ=~ÖÖêÉëëáîÉ=

éê~ÅíáÅÉë=êÉä~íáåÖ=íç=íÜÉ=Å~éíìêÉ=çÑ=åÉï=ÇÉéçëáíë=ïÜáÅÜ=

ìåÇÉêãáåÉ=íÜÉ=Ä~åâáåÖ=ëóëíÉãÛë=ëí~ÄáäáíóK=qÜÉ=Çêçé=áå=

bìêáÄçê=ê~íÉë=~åÇ=íÜÉ=É~ëáåÖ=çÑ=éêÉëëìêÉë=çå=Ä~åâëÛ=

äáèìáÇáíóI=ëíÉã=Ñêçã=íÜÉ=áãéäÉãÉåí~íáçå=çÑ=íÜÉ=

ìåÅçåîÉåíáçå~ä=ãÉ~ëìêÉë=çÑ=íÜÉ=b`_Ûë=ãçåÉí~êó=éçäáÅóI=

~äëç=äÉÇ=íç=íÜÉ=äçïÉê=êÉãìåÉê~íáçå=çÑÑÉêÉÇ=çå=åÉï=

ÇÉéçëáíëK=_ÉíïÉÉå=j~ó=OMNO=~åÇ=j~ó=OMNPI=íÜÉ=~îÉê~ÖÉ=

êÉíìêå=çå=åÉï=ÇÉéçëáíë=çéÉê~íáçåë=ÇÉÅäáåÉÇ=Ñêçã=PKRB=íç=

OKOBK=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= NT=

iç~åë=

_~åâ=äÉåÇáåÖ=íç=êÉëáÇÉåíë=êÉã~áåë=çå=~=ëäáÖÜíäó=Ççïåï~êÇ=

íê~àÉÅíçêó=áå=äáåÉ=ïáíÜ=íÜÉ=ÇÉëáêÉÇ=êÉÇìÅíáçå=áå=ÄçêêçïáåÖ=

äÉîÉäë=áå=~ää=ëÉÅíçêë=çÑ=ÉÅçåçãáÅ=~ÅíáîáíóK=^ÑíÉê=Ü~îáåÖ=

êÉÅçêÇÉÇ=~=RKVB=Ñ~ää=ÇìêáåÖ=íÜÉ=ÅçìêëÉ=çÑ=OMNOI=ÄÉíïÉÉå=

íÜÉ=ÉåÇ=çÑ=íÜÉ=óÉ~ê=EaÉÅÉãÄÉêF=~åÇ=j~ó=íÜáë=óÉ~êI=íÜÉ=

Ä~ä~åÅÉ=çÑ=äç~åë=íç=íÜÉ=åçåJÑáå~åÅá~ä=éêáî~íÉ=ëÉÅíçê=

êÉÖáëíÉêÉÇ=~=åÉÖ~íáîÉ=NKRB=ÅÜ~åÖÉ=áå=íÜÉ=éÉêáçÇK=qÜÉ=

ÇÉÅêÉ~ëÉ=áå=äç~å=ëíçÅâ=ï~ë=ÉñíÉåëáîÉ=íç=~ää=ëÉÅíçêëI=

åçí~Ääó=íÜÉ=åçåJÑáå~åÅá~ä=ÄìëáåÉëë=ëÉÅíçê=EJRKTB=áå=j~ó=

êÉä~íáîÉ=íç=íÜÉ=ë~ãÉ=éÉêáçÇ=ä~ëí=óÉ~êF=~åÇ=áåÇáîáÇì~äë=EJ

QKTBFI=áåÅäìÇáåÖ=ÜçìëáåÖ=äç~åë=EJPKUBFK=lå=íÜÉ=çåÉ=

Ü~åÇI=íÜÉ=åÉÉÇ=íç=ÅìêÄ=éêáî~íÉ=ëÉÅíçê=áåÇÉÄíÉÇåÉëë=~åÇ=

íÜÉ=Åçåíê~Åíáçå=áå=ÇçãÉëíáÅ=ÇÉã~åÇ=Ü~îÉ=ÅçåíêáÄìíÉÇ=íç=

ÇáãáåáëÜáåÖ=íÜÉ=ÇÉã~åÇ=Ñçê=Ä~åâ=Ñáå~åÅÉK=eçïÉîÉêI=íÜÉ=

ÉÑÑÉÅí=çÑ=íÜÉëÉ=Ñ~Åíçêë=Ü~ë=~äëç=ÄÉÉå=ã~ÖåáÑáÉÇ=Äó=íÜÉ=

çÄàÉÅíáîÉë=çÑ=íÜÉ=Ñáå~åÅá~ä=ëóëíÉãÛë=ÇÉäÉîÉê~ÖáåÖI=

ÉñéêÉëëÉÇ=áå=íÜÉ=áåÇáÅ~íáîÉ=í~êÖÉí=çÑ=NOMB=Ñçê=íÜÉ=

äç~åëLÇÉéçëáíë=ê~íáç=ENORB=áå=j~êÅÜ=OMNPF=~åÇ=Äó=íÜÉ=

êìäÉë=áãéçëÉÇ=Äó=íÜÉ=b_^=EbìêçéÉ~å=_~åâáåÖ=^ìíÜçêáíóFI=

ïÜáÅÜ=éêÉëÅêáÄÉë=ÇÉã~åÇáåÖ=Å~éáí~ä=ê~íáç=êÉèìáêÉãÉåíëK=

qÜÉ=ÄÉÜ~îáçìê=çÑ=Ñáå~åÅáåÖ=Åçëíë=áë=~äëç=ÇÉéÉåÇÉåí=çå=íÜÉ=

êÉíìêå=éêçëéÉÅíë=~åÇ=íÜÉ=Éî~äì~íáçå=çÑ=íÜÉ=ÅêÉÇáí=êáëâ=

áåÜÉêÉåí=áå=íÜÉ=éêçéçëÉÇ=áåîÉëíãÉåí=éêçàÉÅíëK=

=

qÜÉ=íêÉåÇ=áå=íÜÉ=ÇÉíÉêáçê~íáçå=áå=ÇÉÑ~ìäí=ê~íáçë=ÅçåíáåìÉÇ=íç=

ÉñíÉåÇ=íç=~ää=ëÉÅíçêë=çÑ=ÉÅçåçãáÅ=~ÅíáîáíóI=~äíÜçìÖÜ=íÜÉ=

ãçëí=êÉÅÉåí=íêÉåÇë=ÅçìäÇ=ëìÖÖÉëí=~=íÉåí~íáîÉ=ëí~Äáäáë~íáçå=áå=

ÅÉêí~áå=ëÉÖãÉåíëK=få=íÜÉ=Å~ëÉ=çÑ=äç~åë=~Çî~åÅÉÇ=íç=

áåÇáîáÇì~äëI=íÜÉ=éÉêÅÉåí~ÖÉ=çÑ=ÇçìÄíÑìä=äç~åë=ÅäáãÄÉÇ=

ëäáÖÜíäó=íç=PKVB=áå=j~ó=Ñêçã=PKUB=~í=íÜÉ=ÉåÇ=çÑ=OMNOX=áå=

íÜÉ=ÜçãÉJäç~å=ëÉÖãÉåíI=ïÜáÅÜ=~ÅÅçìåíë=Ñçê=UPB=çÑ=äç~åë=

íç=áåÇáîáÇì~äë=~åÇ=QPB=çÑ=íçí~ä=äç~åë=~Çî~åÅÉÇ=Äó=íÜÉ=

Ä~åâáåÖ=ëÉÅíçêI=ÇçìÄíÑìä=äç~åë=êÉéêÉëÉåíÉÇ=OKNBK=få=íÜÉ=

åçåJÑáå~åÅá~ä=Åçãé~åáÉë=ëÉÖãÉåíI=ÇçìÄíÑìä=äç~åë=êçëÉ=Ñêçã=

VKQB=áå=aÉÅÉãÄÉê=íç=NNKPB=áå=j~óI=ÇìÉ=íç=íÜÉ=~ÇîÉêëÉ=

Åäáã~íÉ=~ÑÑÉÅíáåÖ=íÜÉ=ÅçåëíêìÅíáçå=EOOKOBF=~åÇ=êÉ~äJÉëí~íÉ=

ëÉÅíçêë=ENSKNBFI=êÉÑäÉÅíáåÖ=íÜÉ=Öê~îÉ=Åçåíê~Åíáçå=áå=íÜÉëÉ=

ëÉÅíçêëÛ=~ÅíáîáíáÉëK=jÉ~åïÜáäÉI=~ÄçîÉ=~ää=Ñêçã=ãáÇJOMNO=

çåï~êÇëI=íÜÉêÉ=Ü~ë=ÄÉÉå=~=ëäçïÉê=é~ÅÉ=áå=íÜÉ=ÖêçïíÜ=

E~ÄëçäìíÉF=çÑ=ÇçìÄíÑìä=äç~åëK==

=

mêçëéÉÅí=Ñçê=OMNPJNQ=

qÜÉ=ëÅÉå~êáç=Ñçê=íÜÉ=ëÉÅçåÇ=Ü~äÑ=çÑ=OMNP=~åÇ=OMNQ=Å~å=

ÄÉ=ÇÉÉãÉÇ=íç=ÄÉ=ãçÇÉê~íÉäó=çéíáãáëíáÅK=kçíïáíÜëí~åÇáåÖ=

íÜÉ=Çáë~ééçáåíãÉåí=ïÜáÅÜ=ëìêêçìåÇë=íÜÉ=ÖäçÄ~ä=ÉÅçåçãáÅ=

ä~åÇëÅ~éÉ=áå=íÜÉ=Ñáêëí=ëáñ=ãçåíÜë=çÑ=íÜÉ=óÉ~êI=êçìåÇ=~Äçìí=

íÜÉ=ãáÇÇäÉ=çÑ=íÜÉ=óÉ~ê=ëçãÉ=ãçêÉ=éçëáíáîÉ=ëáÖåë=ÄÉÖ~å=íç=

ÉãÉêÖÉI=å~ãÉäó=áå=íÜÉ=ÉÅçåçãáÉë=çÑ=íÜÉ=Éìêç=êÉÖáçåI=

äÉ~ÇáåÖ=íç=íÜÉ=éêçëéÉÅí=çÑ=íÜÉ=êÉíìêå=íç=ÖêçïíÜI=~äÄÉáí=

íÉåìçìë=áå=íÜÉ=ëÉÅçåÇ=Ü~äÑK=få=íÜÉ=rpI=íÜÉ=Öê~Çì~ä=

áãéêçîáåÖ=íêÉåÇ=ÅçåíáåìÉë=Äìí=ìåÇÉêéáååÉÇ=Äó=íÜÉ=ä~Äçìê=

ã~êâÉí=~åÇ=íÜÉ=êÉ~äJÉëí~íÉ=êÉÅçîÉêóK==

=

`çåîÉêëÉäóI=ëçãÉ=ìåÅÉêí~áåíó=ÅäçìÇë=íÜÉ=ëÅÉå~êáç=áå=íÜÉ=

ÉãÉêÖáåÖ=ÉÅçåçãáÉëI=åçí~Ääó=~ë=êÉÖ~êÇë=`Üáå~I=ïÜáÅÜ=áå=

OMNO=ÖÉåÉê~íÉÇ=íÜÉ=ä~êÖÉëí=áåÇáîáÇì~ä=ÅçåíêáÄìíáçå=íç=

ÖäçÄ~ä=Éñé~åëáçåK=fåÇÉÉÇI=ëçãÉ=ÅçåÅÉêåë=éêÉî~áä=~ë=

ÅçåÅÉêåë=íÜÉ=ÉÑÑÉÅíë=çÑ=íÜÉ=ÇêáîÉ=ìåÇÉêï~ó=íç=êÉÇáêÉÅí=

ÖêçïíÜ=íç=íÜÉ=ÇÉíêáãÉåí=çÑ=áåîÉëíãÉåí=~åÇ=áå=Ñ~îçìê=çÑ=

éêáî~íÉ=ÅçåëìãéíáçåK=

cìêíÜÉêãçêÉI=íÜÉ=éêçñáãáíó=çÑ=íÜÉ=éÜ~ëÉ=çÑ=í~éÉêáåÖ=

ãçåÉí~êó=éçäáÅó=ëíáãìäìë=Äó=íÜÉ=cÉÇÉê~ä=oÉëÉêîÉI=ÅçìéäÉÇ=

ïáíÜ=_Éå=_Éêå~åâÉÛë=ëìÅÅÉëëáçå=~ë=íÜÉ=ÅÉåíê~ä=Ä~åâ=

ÅÜ~áêã~åI=ÅçìäÇ=ÖÉåÉê~íÉ=îçä~íáäáíó=áå=íÜÉ=äÉ~ÇáåÖ=~ëëÉí=

ã~êâÉíë=~åÇ=åÉÖ~íáîÉäó=~ÑÑÉÅí=~ÅíáîáíóK=få=íÜáë=Ççã~áåI=çåÉ=

ïáää=êÉÅ~ää=íÜÉ=ÅçåÅäìëáçåë=çÑ=íÜÉ=ëíìÇáÉë=éìÄäáëÜÉÇ=Äó=íÜÉ=

lb`a=áå=gìåÉI=~ÅÅçêÇáåÖ=íç=ïÜáÅÜ=~=ëìëí~áåÉÇ=êáëÉ=çÑ=O=

éÉêÅÉåí~ÖÉ=éçáåíë=áå=íÜÉ=óáÉäÇ=çÑ=NMJóÉ~ê=rp=íêÉ~ëìêáÉë=

ïçìäÇ=Éåí~áä=~=ÇÉÅêÉ~ëÉ=áå=íÜÉ=çêÇÉê=çÑ=MKOJMKQ=

éÉêÅÉåí~ÖÉ=éçáåíë=áå=íÜÉ=bjrÛë=~åÇ=g~é~åÛë=damK=^åÇ=

ëÜçìäÇ=íÜÉ=óáÉäÇë=çå=bìêçéÉ~å=~åÇ=g~é~åÉëÉ=ëÉÅìêáíáÉë=

~ÅÅçãé~åó=íÜÉ=ãçîÉãÉåí=áå=kçêíÜ=^ãÉêáÅ~å=ëÉÅìêáíáÉëI=

íÜÉ=åÉÖ~íáîÉ=áãé~Åí=çå=dam=ÅçìäÇ=êáëÉ=íç=NB=~åÇ=PBI=

êÉëéÉÅíáîÉäóI=íÜ~í=áëI=áí=ïçìäÇ=éêçäçåÖ=íÜÉ=êÉÅÉëëáçå=áå=íÜÉ=

Éìêç=òçåÉ=~åÇ=ïçìäÇ=êÉëìäí=áå=~=ëÅÉå~êáç=çÑ=dam=

Åçåíê~Åíáçå=áå=g~é~åK=

=

få=mçêíìÖ~äI=dam=ëÜçìäÇ=êÉíêÉ~í=Äó=~êçìåÇ=OB=EíÜÉ=_~åâ=

çÑ=mçêíìÖ~ä=éêçàÉÅíë=JOBX=íÜÉ=jáåáëíêó=çÑ=cáå~åÅÉI=JOKOBFI=

ÄÉííÉê=íÜ~å=íÜÉ=PKOB=Åçåíê~Åíáçå=êÉÖáëíÉêÉÇ=áå=OMNOK=få=

OMNQI=íÜÉ=êÉíìêå=íç=ãáåçê=ÖêçïíÜ=áë=ÉñéÉÅíÉÇI=

~ééêçñáã~íáåÖ=ëí~Öå~íáçåI=~äíÜçìÖÜ=ÉîÉå=íÜáë=çìíäççâ=áë=

ëÜêçìÇÉÇ=áå=ìåÅÉêí~áåíóK=_ó=íÜÉ=ÉåÇ=çÑ=íÜÉ=óÉ~êI=ÇçãÉëíáÅ=

ÇÉã~åÇ=ïáää=ÅçåíáåìÉ=áíë=ÇçïåëïáåÖI=~äíÜçìÖÜ=äÉëë=

éêçåçìåÅÉÇ=íÜ~å=íÜ~í=çÄëÉêîÉÇ=áå=íÜÉ=é~ëí=óÉ~êK=qÜÉ=

éêáåÅáé~ä=çîÉêêáÇáåÖ=Ñ~Åíçêë=ïáää=éÉêëáëíI=ëìÅÜ=~ë=íÜÉ=

ÄìÇÖÉí~êó=ÅçåëçäáÇ~íáçå=éêçÅÉëëI=ïáíÜ=íÜÉ=éêçëéÉÅí=çÑ=

éÉêã~åÉåí=Åìíë=áå=éìÄäáÅ=ëéÉåÇáåÖ=áå=OMNQI=ïÜáÅÜ=ïáää=ÄÉ=

âåçïå=áå=ÇÉí~áä=ïáíÜ=íÜÉ=éêÉëÉåí~íáçå=çÑ=íÜÉ=êÉëéÉÅíáîÉ=

pí~íÉ=_ìÇÖÉíX=íÜÉ=Åçåíáåì~íáçå=çÑ=íÜÉ=éêçÅÉëë=áåîçäîáåÖ=

íÜÉ=êÉÇìÅíáçå=çÑ=ÄçêêçïáåÖ=äÉîÉäëI=å~ãÉäó=áå=íÜÉ=åçåJ



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= NU=

Ñáå~åÅá~ä=éêáî~íÉ=ÄìëáåÉëë=ëÉÅíçê=ïÜÉêÉ=åç=éêçÖêÉëë=Ü~ë=

ÄÉÉå=êÉÅçêÇÉÇ=áå=íÜáë=ëéÜÉêÉI=ÅçåëíáíìíÉë=~å=~ÇÇáíáçå~ä=

êáëâ=ÉäÉãÉåíK=få=íÜáë=Ççã~áåI=íÜÉ=ëÉÅíçêë=ïÜáÅÜ=ãçëí=

ÇÉéÉåÇ=çå=íÜÉ=ÇçãÉëíáÅ=ã~êâÉí=ïáää=ëìÑÑÉê=íÜÉ=ãçëíI=ëìÅÜ=

~ë=ÅçåëíêìÅíáçåI=êÉ~ä=Éëí~íÉ=ÇÉîÉäçéãÉåí=~åÇ=ÅçããÉêÅÉK=

=

qÜÉ=áåÑä~íáçå=ê~íÉ=ëÜçìäÇ=ÅçåíáåìÉ=íç=~Ä~íÉ=Ó=íÜÉ=_~åâ=çÑ=

mçêíìÖ~ä=~åíáÅáé~íÉë=~å=~îÉê~ÖÉ=áåÑä~íáçå=ê~íÉ=çÑ=MKQB=íÜáë=

óÉ~ê=~åÇ=MKUB=áå=OMNQ=Ó=ïÜáäÉ=íÜÉ=ÄÉåÅÜã~êâ=ëÜçêíJíÉêã=

áåíÉêÉëí=ê~íÉë=ïáää=êÉã~áå=~í=äçï=äÉîÉäëK=qÜÉ=ÉîÉåíì~ä=

áãéêçîÉãÉåí=áå=áåíÉêå~ä=ÉÅçåçãáÅ=ÅçåÇáíáçåë=~åÇ=íÜÉ=

ëíêìÅíìê~ä=éêçÖêÉëë=~äêÉ~Çó=çÄëÉêîÉÇI=áå=ÅçåàìåÅíáçå=ïáíÜ=

íÜÉ=ÅçåíáåìáåÖ=áãéêçîÉÇ=éÉêÅÉéíáçå=çÑ=Åçìåíêó=êáëâI=ÅçìäÇ=

áåÇìÅÉ=íÜÉ=êÉÅçîÉêó=áå=ÇÉã~åÇ=Ñçê=äç~åë=áå=ëçãÉ=ã~êâÉí=

ëÉÖãÉåíë=~åÇ=íÜÉ=~Ä~íÉãÉåí=áå=íÜÉ=êÉëéÉÅíáîÉ=Ñáå~åÅáåÖ=

ÅçëíëI=êÉëìäíáåÖ=áå=äçïÉê=ÇáÑÑÉêÉåíá~äë=êÉä~íáîÉ=íç=íÜÉ=

ÄÉåÅÜã~êâëK=eçïÉîÉêI=íÜáë=ëÅÉå~êáç=áë=~äëç=ÇÉéÉåÇÉåí=çå==

íÜÉ=ÉñíÉêå~ä=ÉåîáêçåãÉåí=~åÇ=~=äÉëëÉê=Ñê~ÖãÉåí~íáçå=çÑ=

íÜÉ=áåíÉêå~íáçå~ä=ãçåÉí~êó=ã~êâÉíëK=

=

j^ohbqp=

`ìêêÉåÅó=ã~êâÉí=

få=íÜÉ=Ñáêëí=Ü~äÑ=çÑ=OMNPI=íÜÉ=ÅìêêÉåÅó=ã~êâÉí=ï~ë=

áåÑäìÉåÅÉÇ=éêáã~êáäó=Äó=íÜÉ=ÉñéÉÅí~íáçåë=ëìêêçìåÇáåÖ=

ãçåÉí~êó=éçäáÅóI=êÉëéçåëáÄäÉ=Ñçê=íÜÉ=ã~áå=íêÉåÇë=áå=íÜÉ=

ÉñÅÜ~åÖÉ=ê~íÉë=çÑ=íÜÉ=ïçêäÇÛë=äÉ~ÇáåÖ=ÅìêêÉåÅáÉëK=_ÉíïÉÉå=

íÜÉ=ÉåÇ=çÑ=g~åì~êó=~åÇ=j~óI=íÜÉ=broLrpa=ÉñÅÜ~åÖÉ=ê~íÉ=

ÑÉää=SKNBI=êÉÑäÉÅíáåÖ=íÜÉ=ÉñéÉÅí~íáçå=íÜ~í=íÜÉ=b`_Ûë=

ãçåÉí~êó=éçäáÅó=ïçìäÇ=ÅçåíáåìÉ=Éñé~åëáçåáëí=Äó=îáêíìÉ=çÑ=

íÜÉ=éÉêëáëíÉåÅÉ=çÑ=êÉÅÉëëáçå=~åÇ=íÜÉ=ïçêëÉåáåÖ=

ìåÉãéäçóãÉåí=ÑáÖìêÉë=áå=íÜÉ=êÉÖáçåK=qÜáë=íêÉåÇ=ï~ë=

~ÅÅÉåíì~íÉÇ=Äó=íÜÉ=Åìí=áå=íÜÉ=âÉó=êÉÑÉêÉåÅÉ=ê~íÉ=íç=MKRMB=

~í=íÜÉ=ëí~êí=çÑ=j~óK=lå=íÜÉ=çíÜÉê=Ü~åÇI=_Éå=_Éêå~åâÉÛë=

êÉÑÉêÉåÅÉ=íç=íÜÉ=éçëëáÄáäáíó=çÑ=~=ãçåÉí~êó=ëíáãìäìë=

áãéäÉãÉåíÉÇ=Äó=íÜÉ=cÉÇÉê~ä=oÉëÉêîÉ=EcÉÇF=ÄÉáåÖ=êÉÇìÅÉÇ=

áå=~=Öê~Çì~ä=ã~ååÉê=Äó=íÜÉ=ÉåÇ=çÑ=íÜÉ=óÉ~ê=ÅçåíêáÄìíÉÇ=íç=

íÜÉ=Ççää~êÛë=ïáÇÉëéêÉ~Ç=~ééêÉÅá~íáçåK=qÜÉ=íêÉåÇ=áå=íÜÉ=

g~é~åÉëÉ=óÉå=ã~êâÉí=ï~ë=ã~êâÉÇ=Äó=íÜÉ=êÉ~Åíáçå=íç=íÜÉ=

ãçåÉí~êó=ÑäÉñáÄáäáíó=ãÉ~ëìêÉë=~ååçìåÅÉÇ=áå=^éêáä=Äó=íÜÉ=

åÉï=_~åâ=çÑ=g~é~å=ÖçîÉêåçêI=e~êìÜáâç=hìêçÇ~I=ïáíÜ=íÜÉ=

~áã=çÑ=Çáëëáé~íáåÖ=íÜÉ=ÇÉÑä~íáçå~êó=Åäáã~íÉ=íÜ~í=Ü~ë=

ÖêáééÉÇ=íÜÉ=Åçìåíêó=Ñçê=ãçêÉ=íÜ~å=íïç=ÇÉÅ~ÇÉëK=_ÉíïÉÉå=

íÜÉ=ÉåÇ=çÑ=aÉÅÉãÄÉê=~åÇ=gìåÉI=íÜÉ=rpaLgmv=ÉñÅÜ~åÖÉ=

ê~íÉ=Ö~áåÉÇ=NQKRBK==

=

jçåÉó=ã~êâÉí=
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kçåJçáä=éêáã~êó=ÑáëÅ~ä=Ä~ä~åÅÉ=EB=çÑ=åçåJçáä=damF= JRTKT= JQQKN= JQUKO= JQTKQ= JQPKU=

kÉí=ÑçêÉáÖå=ÉñÅÜ~åÖÉ=êÉëÉêîÉë=Eáå=ãáääáçåë=çÑ=rpaF= NOISOO= NTIPOU= OSIMUQ= PMISPO= QMIPMV=

fãéçêíë=ÅçîÉê=Äó=Öêçëë=êÉëÉêîÉëN= QKS= RKQ= SKS= SKV= TKN=

^îÉê~ÖÉ=ÉñÅÜ~åÖÉ=ê~íÉ=E^hwLrpaF= TVKO= VNKV= VQKM= VRKT= VSKP=

pçìêÅÉW=fjcI=_k^I=fkbI=cáå~åÅÉ=jáåK=^åÖçä~K=

=
N
F=dêçëë=ÑçêÉáÖå=ÉñÅÜ~åÖÉ=êÉëÉêîÉë=áå=íÉêãë=çÑ=ÅçîÉê=çÑ=ãçåíÜëD=ÖççÇë=~åÇ=ëÉêîáÅÉë=áãéçêíë=áå=íÜÉ=ÑçääçïáåÖ=óÉ~êK=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= ON=

cçê=íÜÉ=åÉñí=ÑÉï=óÉ~êëI=íÜÉ=fjc=ÑçêÉÅ~ëíë=íÜÉ=

~ÅÅìãìä~íáçå=çÑ=éìÄäáÅ=ÇÉÑáÅáíëI=ã~âáåÖ=íÜÉ=åÉÉÇ=íç=

ÇáîÉêëáíó=êÉîÉåìÉ=ëçìêÅÉë=~å=ìêÖÉåí=ã~ííÉêI=å~ãÉäó=

íÜêçìÖÜ=íÜÉ=Éñé~åëáçå=çÑ=íÜÉ=í~ñ=Ä~ëÉK=lå=íÜÉ=ëéÉåÇáåÖ=

ëáÇÉI=íÜÉ=êÉÅÉåí=ÅêÉ~íáçå=çÑ=íÜÉ=pçîÉêÉáÖå=cìåÇ=áåÇáÅ~íÉë=

íÜÉ=~ìíÜçêáíáÉëÛ=ÅçåÅÉêå=íç=éêçíÉÅí=íÜÉ=ÉÅçåçãó=~Ö~áåëí=

íÜÉ=îçä~íáäáíó=áå=áåíÉêå~íáçå~ä=ÅêìÇÉJçáä=éêáÅÉëK=eçïÉîÉêI=

íÜÉ=ÅáêÅìãëí~åÅÉë=ìåÇÉê=ïÜáÅÜ=áí=áë=éçëëáÄäÉ=íç=êÉëçêí=íç=

íÜÉ=áåëíêìãÉåí=ïáíÜ=íÜÉ=çÄàÉÅí=çÑ=ëí~ÄáäáëáåÖ=éìÄäáÅ=

ÉñéÉåÇáíìêÉ=Ü~îÉ=åçí=óÉí=ÄÉÉå=Åä~êáÑáÉÇK=

=

qÜÉ=pí~íÉÛë=Ñáå~åÅáåÖ=åÉÉÇë=~ãçìåí=íç=NO=íÜKjKrpAI=

Åçãé~êÉÇ=ïáíÜ=~å=~îÉê~ÖÉ=çÑ=RKS=íÜKjKrpA=áå=íÜÉ=é~ëí=

íÜêÉÉ=óÉ~êëK=qÜÉ=^åÖçä~å=qêÉ~ëìêó=ïáää=ÅçîÉê=QMB=çÑ=

Ñáå~åÅáåÖ=êÉèìáêÉãÉåíë=íÜêçìÖÜ=íÜÉ=áëëìÉ=çÑ=ëÉÅìêáíáÉë=çå=

íÜÉ=ÇçãÉëíáÅ=ã~êâÉíK=^äëç=Éåîáë~ÖÉÇ=áë=íÜÉ=êÉÅçìêëÉ=íç=íÜÉ=

áåíÉêå~íáçå~ä=ã~êâÉí=íÜêçìÖÜ=~=bìêçÄçåÇë=áëëìÉK=få=OMNPI=

qJ_çåÇ=áëëìÉë=áåÇÉñÉÇ=íç=íÜÉ=Ççää~ê=~åÇ=qJ_áää=áëëìÉë=ïÉêÉ=

êÉëìãÉÇK==

=

qJ_áää=áåíÉêÉëí=ê~íÉë=êçëÉ=ëäáÖÜíäó=áå=íÜÉ=äçåÖÉêJÇ~íÉÇ=

ã~íìêáíáÉëI=S=~åÇ=NO=ãçåíÜëI=íç=PKUQB=~åÇ=RKNRBI=

êÉëéÉÅíáîÉäóK=eçïÉîÉêI=ïÜÉå=áåÑä~íáçå=áë=í~âÉå=áåíç=

~ÅÅçìåíI=íÜÉó=êÉã~áå=áå=åÉÖ~íáîÉ=íÉêêáíçêóI=ëìÖÖÉëíáåÖ=ÜáÖÜ=

äáèìáÇáíó=~åÇ=íÜÉ=ëÅ~êÅáíó=çÑ=áåëíêìãÉåíë=~í=íÜÉ=Çáëéçë~ä=çÑ=

äçÅ~ä=Ñáå~åÅá~ä=áåëíáíìíáçåëK=

=

fåÑä~íáçå=~åÇ=áåíÉêÉëí=ê~íÉë=

qÜÉ=âÉó=ãçåÉí~êó=éçäáÅó=áåíÉêÉëí=ê~íÉ=EíÜÉ=_k^=ê~íÉF=

êÉã~áåÉÇ=ìåÅÜ~åÖÉÇ=áå=íÜÉ=ä~ëí=ÑÉï=ãçåíÜë=~í=NM=BI=~ë=

ïÉää=~ë=íÜÉ=äáèìáÇáíó=éêçîáëáçå=ê~íÉ=~í=NNKORBK=eçïÉîÉêI=

íÜÉ=äáèìáÇáíó=~Äëçêéíáçå=ê~íÉ=ï~ë=Åìí=Äó=MKOR=éKéK=íç=NBI=

ïáíÜ=íÜÉ=Öç~ä=çÑ=êÉÇìÅáåÖ=Ä~åâëÛ=ÇÉéçëáíë=~í=íÜÉ=ÅÉåíê~ä=

Ä~åâë=~åÇ=íÜìë=ÅÜ~ååÉä=ÑìåÇë=íç=äÉåÇáåÖ=íç=íÜÉ=ÉÅçåçãóK=

lå=íÜÉ=çíÜÉê=Ü~åÇI=íÜÉ=Åçãéìäëçêó=êÉëÉêîÉë=ÅçÉÑÑáÅáÉåí=çå=

ÅçããÉêÅá~ä=Ä~åâëÛ=ÇÉéçëáíë=áå=äçÅ~ä=ÅìêêÉåÅó=ï~ë=êÉÇìÅÉÇ=

Ñêçã=OMB=íç=NRBI=~äëç=ëìééçêíáåÖ=íÜ~í=çÄàÉÅíáîÉK=

=

jçåÉí~êó=éçäáÅó=ÅçåíáåìÉë=íç=ÄÉ=íÜÉ=éêáåÅáé~ä=áåëíêìãÉåí=

Ñçê=íÜÉ=åçãáå~ä=ÉñÅÜ~åÖÉ=ê~íÉI=Ü~îáåÖ=~äëç=ÅçåíêáÄìíÉÇ=íç=

~åÅÜçêáåÖ=áåÑä~íáçå=íç=ÜáëíçêáÅ~ä=äçïë=Eáå=gìåÉI=óÉ~êJçåJ

óÉ~ê=áåÑä~íáçå=ï~ë=ëáíì~íÉÇ=~í=VKNVBFK=aÉëéáíÉ=íÜÉ=

ÇÉÅêÉ~ëÉ=áå=áåÑä~íáçå~êó=ÉñéÉÅí~íáçåëI=íÜÉ=ÉÅçåçãóÛë=

Ñáå~åÅáåÖ=Åçëíë=êÉã~áå=~í=ÜáÖÜ=äÉîÉäëI=íê~åëä~íáåÖ==

ÇáÑÑáÅìäíáÉë=áå=íÜÉ=ÉñÉÅìíáçå=çÑ=Åçåíê~Åíë=~åÇ=áå=íÜÉ=

ãçåáíçêáåÖ=çÑ=ÅêÉÇáí=êáëâ=çå=íÜÉ=é~êí=çÑ=íÜÉ=Ñáå~åÅá~ä=

ëóëíÉãK==

=

iç~åë==

iÉåÇáåÖ=íç=íÜÉ=ÉÅçåçãó=ÖêÉï=~í=~å=~ååì~ä=~îÉê~ÖÉ=ê~íÉ=çÑ=

NOKVB=áå=j~ó=OMNPI=~=ÇÉÅÉäÉê~íáçå=ïÜÉå=Åçãé~êÉÇ=ïáíÜ=

íÜÉ=ÖêçïíÜ=åçíÉÇ=áå=OMNO=EHNSKNBFK=qÜáë=ÇÉÅÉäÉê~íáçå=áë=

áå=é~êí=áåÑäìÉåÅÉÇ=Äó=íÜÉ=íêÉåÇ=áå=äç~åë=íç=íÜÉ=éìÄäáÅ=

ëÉÅíçêI=ïÜáÅÜ=êÉéêÉëÉåíë=êçìÖÜäó=PMB=çÑ=íçí~ä=äç~åë=~åÇ=

ïÜáÅÜ=Ü~ë=êÉÇìÅÉÇ=êÉÅçìêëÉ=íç=Ä~åâ=äç~åë=EJNKQB=áå=íÜÉ=

ä~ëí=íïÉäîÉ=ãçåíÜë=ìé=íáää=j~óFK=iç~åë=ÇáêÉÅíÉÇ=~í=íÜÉ=

éêáî~íÉ=ëÉÅíçê=Ü~îÉ=êáëÉå=~í=~å=~ååì~ä=~îÉê~ÖÉ=ê~íÉ=çÑ=OMB=

íç=j~óI=ïÜáÅÜ=Åçãé~êÉë=ïáíÜ=OSB=ÖêçïíÜ=áå=OMNOK=_ó=

ÉÅçåçãáÅ=ëÉÅíçêI=íÜÉêÉ=ï~ë=~=ã~êâÉÇ=áåÅêÉ~ëÉ=áå=äÉåÇáåÖ=

íç=~ÖêáÅìäíìêÉ=~åÇ==äáîÉëíçÅâI=ÑáëÜáåÖI=ìíáäáíáÉë=~åÇ=ÜÉ~äíÜ=

~åÇ=ëçÅá~ä=ïÉäÑ~êÉK=eçïÉîÉêI=íÜÉ=ÅêÉÇáí=ëíêìÅíìêÉ=

ÅçåíáåìÉë=íç=ÄÉ=Ççãáå~íÉÇ=Äó=íÜÉ=ÅçåëíêìÅíáçåI=ïÜçäÉë~äÉ=

~åÇ=êÉí~áäI=çíÜÉê=ÅçääÉÅíáîÉ=~Åíáîáíó=ëÉÅíçêë=~åÇ=Äó=äç~åë=íç=

áåÇáîáÇì~äëK==

=

aÉéçëáíë=

aÉéçëáíë=áå=íÜÉ=Ñáå~åÅá~ä=ëóëíÉã=ÅçåíáåìÉ=íç=ÉîçäîÉ=

Ñ~îçìê~ÄäóI=ÄÉåÉÑáíáåÖ=Ñêçã=íÜÉ=éêçÖêÉëëáîÉ=áåÅêÉ~ëÉ=áå=íÜÉ=

éêçîáëáçå=çÑ=Ñáå~åÅá~ä=ëÉêîáÅÉë=íÜêçìÖÜçìí=^åÖçä~å=

íÉêêáíçêóK=qÜÉ=~ååì~ä=~îÉê~ÖÉ=ÖêçïíÜ=áå=ÇÉéçëáíë=ëíççÇ=~í=

NUKOB=áå=j~óI=ÇÉÅÉäÉê~íáåÖ=êÉä~íáîÉ=íç=íÜ~í=êÉÅçêÇÉÇ=áå=

OMNO=EHOVKNBFI=ïáíÜ=ÇÉéçëáíë=áå=äçÅ~ä=ÅìêêÉåÅó=

êÉéêÉëÉåíáåÖ=RRB=çÑ=íÜÉ=íçí~äK=

=
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_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= OO=

bÅçåçãáÅ=~Åíáîáíó=

jçò~ãÄáèìÉ=Ü~ë=ã~áåí~áåÉÇ=êçÄìëí=ÖêçïíÜ=ê~íÉë=áå=íÜÉ=

é~ëí=R=óÉ~êëI=áå=ÉñÅÉëë=çÑ=SBI=ïáíÜ=~=íÉåÇÉåÅó=íç=

~ÅÅÉäÉê~íÉK=få=OMNOI=íÜÉ=êÉ~ä=dêçëë=açãÉëíáÅ=mêçÇìÅí=

ÖêçïíÜ=ê~íÉ=EdamF=~ÅÅÉäÉê~íÉÇ=íç=TKQBI=Åçãé~êÉÇ=ïáíÜ=

íÜÉ=TKPB=Éñé~åëáçå=áå=OMNNK=`çåíêáÄìíáåÖ=íç=íÜáë=

éÉêÑçêã~åÅÉ=ï~ë=íÜÉ=ãáåáåÖ=ëÉÅíçêÛë=ÇÉîÉäçéãÉåíI=íÜÉ=

Éñé~åëáçå=çÑ=ÉäÉÅíêáÅ=ÉåÉêÖó=ÖÉåÉê~íáçå=Å~é~Åáíó=~åÇ=íÜÉ=

êáëáåÖ=cçêÉáÖå=aáêÉÅí=fåîÉëíãÉåí=EcafFI=ÇáêÉÅíÉÇ=~ÄçîÉ=~ää=

~í=íÜÉ=ãÉÖ~=áåîÉëíãÉåí=éêçàÉÅíë=Ñçê=íÜÉ=Éñéäçáí~íáçå=çÑ=

å~íìê~ä=êÉëçìêÅÉëI=åçí~Ääó=Ö~ë=~åÇ=Åç~äK=qÜÉ=êÉä~íáîÉ=

ÇáîÉêëáÑáÅ~íáçå=çÑ=ÉÅçåçãáÅ=~ÅíáîáíóI=ïáíÜ=íÜÉ=ëáÖåáÑáÅ~åí=

ïÉáÖÜí=çÑ=íÜÉ=~ÖêáÅìäíìê~ä=~åÇ=áåÇìëíêá~ä=ëÉÅíçê=Eå~ãÉäó=

~äìãáåáìã=ëãÉäíáåÖF=~ë=ïÉää=~ë=íÜÉ=ÇáîÉêëáÑáÅ~íáçå=çÑ=

Éñéçêíë=åçí=êÉä~íÉÇ=íç=íÜÉ=ã~àçê=áåîÉëíãÉåí=éêçàÉÅíë=

EáåÅäìÇáåÖ=íçÄ~ÅÅçI=ïççÇI=ëìÖ~êI=ÅÜÉëíåìíë=~åÇ=Å~ëÜÉï=

åìíëI=éê~ïåëI=ÉíÅKFI=~äëç=áåàÉÅíÉÇ=êÉëáäáÉåÅÉ=áåíç=íÜÉ=

ÉÅçåçãóK=^äíÜçìÖÜ=ëí~êíáåÖ=Ñêçã=~=äçï=Ä~ëÉI=íÜÉ=Åçìåíêó=

Ü~ë=ÄÉÉå=~ëëÉêíáåÖ=áíëÉäÑ=~ë=çåÉ=íÜÉ=êÉÖáçåÛë=ãçëí=

Çóå~ãáÅK=

=

qÜÉ=jçò~ãÄáèìÉ=ÖçîÉêåãÉåíÛë=éêçàÉÅíáçåë=ÉãÄçÇáÉÇ=áå=

íÜÉ=bÅçåçãáÅ=~åÇ=pçÅá~ä=mä~å=Ñçê=OMNP=ÑçêÉëÉÉ=~=dam=

Éñé~åëáçå=çÑ=UKQB=áå=OMNPK=`çåíêáÄìíáåÖ=ëáÖåáÑáÅ~åíäó=íç=

íÜáë=ëÅÉå~êáç=ëÜçìäÇ=ÄÉ=íÜÉ=áåÅêÉ~ëÉÇ=çìíéìí=Ñêçã=íÜÉ=

áåÇìëíêá~ä=ãáåáåÖ=ëÉÅíçê=êÉëìäíáåÖ=Ñêçã=íÜÉ=ÖêçïáåÖ=

Éñéäçáí~íáçå=çÑ=å~íìê~ä=êÉëçìêÅÉë=~åÇ=íÜÉ=Éñé~åëáçå=çÑ=

Ñáå~åÅá~ä=~ÅíáîáíáÉëK=eçïÉîÉêI=íÜÉëÉ=ÑçêÉÅ~ëíë=~êÉ=~ÇîÉêëÉäó=

~ÑÑÉÅíÉÇ=Äó=íÜÉ=ÑäççÇë=íÜ~í=~ÑÑÉÅíÉÇ=íÜÉ=Åçìåíêó=áå=íÜÉ=

É~êäó=ãçåíÜë=çÑ=íÜÉ=óÉ~êI=àÉçé~êÇáëáåÖ=áå=é~êíáÅìä~ê=íÜÉ=

~ÖêáÅìäíìê~äI=íê~åëéçêí~íáçå=~åÇ=Éñíê~ÅíáîÉ=ëÉÅíçêëI=~åÇ=Äó=

íÜÉ=ÉëÅ~ä~íáåÖ=íÉåëáçå=ÄÉíïÉÉå=íÜÉ=íïç=ã~àçê=éçäáíáÅ~ä=

é~êíáÉëK=qÜÉ=fåíÉêå~íáçå~ä=jçåÉí~êó=cìåÇÛë=ä~íÉëí=Éëíáã~íÉ=

ÑçêÉëÉÉë=~=ëäáÖÜíäó=äÉëë=êçÄìëí=ÖêçïíÜ=ê~íÉ=çÑ=TKMBK==

=

qÜÉ=áåÅêÉ~ëÉ=áå=caf=Ñäçïë=ëÜçìäÇ=ÅçåíáåìÉ=íç=ÑìÉä=

ÉÅçåçãáÅ=ÖêçïíÜK=få=OMNOI=jçò~ãÄáèìÉ=ï~ë=íÜÉ=ëÉÅçåÇ=

ÄáÖÖÉëí=êÉÅáéáÉåí=çÑ=caf=áå=^ÑêáÅ~K=fåÇÉÉÇI=ÑçêÉáÖå=

áåîÉëíãÉåí=ÑäçïëI=ÇáêÉÅíÉÇ=éêáã~êáäó=~í=íÜÉ=áåÇìëíêá~ä=

ãáåáåÖ=ëÉÅíçê=Ó=UQB=çÑ=íÜÉ=íçí~ä=Ó=ãçêÉ=íÜ~å=ÇçìÄäÉÇ=

êÉä~íáîÉ=íç=OMNNK=eçïÉîÉêI=íÜÉ=ãáåáåÖ=ëÉÅíçêÛë=Éñé~åëáçå=

ÅçåíáåìÉë=íç=ÄÉ=êÉëíêáÅíÉÇ=Äó=íÜÉ=åÉÉÇ=íç=áãéêçîÉ=íÜÉ=

î~êáçìë=áåÑê~ëíêìÅíìêÉ=åÉíïçêâë=áå=çêÇÉê=íç=äçïÉê=íÜÉ=Åçëíë=

çÑ=ÅçååÉÅíáåÖ=íÜÉ=ãáåÉë=áå=íÜÉ=áåíÉêáçê=íç=íÜÉ=ëÉ~=éçêíëK=

`ìêêÉåíäóI=íÜÉ=íê~åëéçêí~íáçå=Å~é~Äáäáíó=áë=çìí=çÑ=âáäíÉê=ïáíÜ=

éêçÇìÅíáçåI=Ü~ãéÉêáåÖ=íÜÉ=ÑìäÑáäãÉåí=çÑ=íÜÉ=ãáåáåÖ=

áåÇìëíêóÛë=éçíÉåíá~äK=

=

fåÑä~íáçå=çåÅÉ=~Ö~áå=êÉÖáëíÉêÉÇ=~=íÉåÇÉåÅó=íç=~ÅÅÉäÉê~íÉ=áå=

íÜÉ=Ñáêëí=ëáñ=ãçåíÜë=çÑ=íÜÉ=óÉ~êI=ãçíáî~íÉÇ=Äó=íÜÉ=

Çóå~ãáëã=çÑ=ÉÅçåçãáÅ=~ÅíáîáíóI=Äó=íÜÉ=áåÑä~íáçå=áãéçêíÉÇ=

Ñêçã=pçìíÜ=^ÑêáÅ~I=íÜÉ=ÅìêêÉåÅóÛë=ÇÉéêÉÅá~íáçå=~Ö~áåëí=íÜÉ=

^ãÉêáÅ~å=Ççää~ê=~åÇ=Äó=íÜÉ=ÜáÖÜÉê=áåíÉêå~íáçå~ä=éêáÅÉë=çÑ=

ÅÉêí~áå=ÅçããçÇáíáÉë=ïáíÜ=~=ëìÄëí~åíá~ä=áãé~Åí=çå=

ÇçãÉëíáÅ=éêáÅÉëK=cçê=OMNPI=íÜÉ=_~åâ=çÑ=jçò~ãÄáèìÉ=

ÑçêÉÅ~ëíë=íÜÉ=éÉêëáëíÉåÅÉ=çÑ=áåÑä~íáçå~êó=êáëâë=ïÜáÅÜ=

ëÜçìäÇ=ã~íÉêá~äáëÉ=áå=~å=~ååì~ä=~îÉê~ÖÉ=áåÑä~íáçå=ê~íÉ=çÑ=

TKMB=

=

cáå~åÅá~ä=ëÉÅíçê==

qÜÉ=_~åâ=çÑ=jçò~ãÄáèìÉ=çåÅÉ=~Ö~áå=Åìí=áíë=ÄÉåÅÜã~êâ=

áåíÉêÉëí=ê~íÉë=áå=j~ó=~åÇ=ã~áåí~áåë=íÜÉ=ÅóÅäÉ=çÑ=

~ÅÅçããçÇ~íáîÉ=ãçåÉí~êó=éçäáÅóI=å~ãÉäóI=ëÉÉâáåÖ=íç=

ãáíáÖ~íÉ=íÜÉ=ÉÑÑÉÅíë=çÑ=íÜÉ=ëäìÖÖáëÜ=ÖäçÄ~ä=ÉÅçåçãóI=

å~ãÉäó=íÜçëÉ=ëíÉããáåÖ=Ñêçã=íÜÉ=ÇÉîÉäçéÉÇ=ÅçìåíêáÉëI=

êÉÑäÉÅíÉÇ=~ÄçîÉ=~ää=áå=íÜÉ=ëã~ääÉê=Ñäçï=çÑ=Ççå~íáçåë=~åÇ=

~äëç=íÜÉ=ëìÄÇìÉÇ=ÇÉã~åÇ=ÇáêÉÅíÉÇ=~í=jçò~ãÄáèìÉÛë=

ÉñéçêíëK=^ÅÅçêÇáåÖäóI=íÜÉ=ÅÉåíê~ä=Ä~åâ=Ü~ë=ëìééçêíÉÇ=íÜÉ=

~ÅÅÉäÉê~íáçå=çÑ=äÉåÇáåÖ=íç=íÜÉ=ÉÅçåçãóI=íÜÉ=Ä~ä~åÅÉ=çå=

ïÜáÅÜ=éçëíÉÇ=~=óÉ~êJçåJóÉ~ê=áåÅêÉ~ëÉ=çÑ=OQB=ìé=íáää=

j~êÅÜI=Åçãé~êÉÇ=ïáíÜ=íÜÉ=Éñé~åëáçå=çÑ=àìëí=SB=áå=íÜÉ=

ë~ãÉ=ãçåíÜ=çÑ=OMNOK=qÜÉ=ÇÉã~åÇ=Ñçê=äç~åë=Ü~ë=~äëç=

ÄÉÉå=áåÑäìÉåÅÉÇ=Äó=jçò~ãÄáèìÉÛë=ÖêçïáåÖ=íê~ÇáåÖ=

êÉä~íáçåë=ïáíÜ=íÜÉ=êÉëí=çÑ=íÜÉ=ïçêäÇK=aÉéçëáíë=áå=íÜÉ=

Ä~åâáåÖ=ëóëíÉã=êÉÖáëíÉêÉÇ=~=ëíêçåÖ=~ÅÅÉäÉê~íáçåI=ïáíÜ=íÜÉáê=

Ä~ä~åÅÉ=êáëáåÖ=Äó=PMB=áå=j~êÅÜ=êÉä~íáîÉ=íç=íÜÉ=ë~ãÉ=

ãçåíÜ=~=óÉ~ê=É~êäáÉêK=

=



açãÉëíáÅ=ÅçããÉêÅá~ä=Ä~åâáåÖ=
=
=
=
fkafsfar^ip=^ka=pj^ii=_rpfkbpp=_^khfkd=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= OP=

^í=íÜÉ=ÉåÇ=çÑ=íÜÉ=Ñáêëí=ëáñ=ãçåíÜë=çÑ=OMNPI=fåÇáîáÇì~äë=~åÇ=

pã~ää=_ìëáåÉëë=_~åâáåÖ=äççâÉÇ=~ÑíÉê=NKS=ãáääáçå=ÅìëíçãÉê=

~ÅÅçìåíëI=NKV=B=ãçêÉ=íÜ~å=áå=gìåÉ=OMNOI=ïÜáäÉ=ÄÉáåÖ=

êÉëéçåëáÄäÉ=Ñçê=~=ÅìëíçãÉê=êÉëçìêÅÉë=éçêíÑçäáç=çÑ=

NV=TTM=jK€=~åÇ=~=äç~åë=~åÇ=Öì~ê~åíÉÉë=éçêíÑçäáç=çÑ=

NQ=NQN=jK€K=aìêáåÖ=íÜÉ=Ñáêëí=Ü~äÑ=çÑ=íÜÉ=óÉ~ê=RT=íÜçìë~åÇ=

åÉï=~ÅÅçìåíë=ïÉêÉ=çéÉåÉÇK==

=

dáîÉå=_mfÛë=Ä~ä~åÅÉÇ=äáèìáÇáíó=ëáíì~íáçåI=íÜÉ=_~åâ=

ã~áåí~áåë=íÜÉ=êÉãìåÉê~íáçå=çÑ=íÉêã=ÇÉéçëáíë=~í=äÉîÉäë=

ÄÉäçï=íÜÉ=ã~êâÉí=~îÉê~ÖÉI=ëáãìäí~åÉçìëäó=ã~âáåÖ=~î~áä~ÄäÉ=

ëÉîÉê~ä=ë~îáåÖë=~åÇ=áåîÉëíãÉåí=ëçäìíáçåëI=~ãçåÖëí=ïÜáÅÜ=

íÜÉ=çÑÑÉê=çÑ=råáí=qêìëí=cìåÇë=~åÇ=`~éáí~äáë~íáçå=fåëìê~åÅÉK=

=

`rpqljbo=obplro`bp=

^í=PM=gìåÉ=OMNPI=fåÇáîáÇì~äë=~åÇ=pã~ää=_ìëáåÉëë=

_~åâáåÖÛë=ÅìëíçãÉê=êÉëçìêÅÉë=íçí~ääÉÇ=NV=TTM=jK€I=ïÜáÅÜ=

êÉéêÉëÉåíë=~=ÇÉÅêÉ~ëÉ=çÑ=SKPB=êÉä~íáîÉ=íç=gìåÉ=OMNOK==

=

`ìëíçãÉê=êÉëçìêÅÉë
N
= ^ãçìåíë=áå=jK€=

== PM=gìåKNO= PN=aÉÅKNO= PM=gìåKNP=

∆B=

gìåKNOL==========

gìåKNP=

páÖÜí=ÇÉéçëáíë= P=QSVKN= P=RONKN= P=SMRKT= PKVB=

qÉêã=ÇÉéçëáíë= NN=QROKN= NM=TNPKN= NM=VSQKN= JQKPB=

_çåÇë=~åÇ=ëíêìÅíìêÉÇ=

éêçÇìÅíë
O
=éä~ÅÉÇ=áå=

`ìëíçãÉêë= N=VRMKV= N=SPVKN= =VPTKO= JROKMB=

mmo=
P
= N=NOOKM= N=MTSKP= N=MTPKT= JQKPB=

fåëìê~åÅÉ=Å~éáí~äáë~íáçå
Q
= N=QONKU= N=PNPKN= N=QOOKP= MKMB=

låJÄ~ä~åÅÉ=ëÜÉÉí=

êÉëçìêÅÉë== NV=QNRKV= NU=OSOKT= NU=MMPKN= JTKPB=

råáí=íêìëí=ÑìåÇë
Q
= N=MONKU= N=MVRKU= N=NPPKQ= NMKVB=

mmo=
R
= =SSUKO= =SRTKS= =SPPKR= JRKOB=

lÑÑJÄ~ä~åÅÉ=ëÜÉÉí=

êÉëçìêÅÉë= N=SVMKM= N=TRPKQ= N=TSSKV= QKSB=

qçí~ä=`ìëíçãÉê=êÉëçìêÅÉë= ON=NMRKV= OM=MNSKN= NV=TTMKM= JSKPB=

kçíÉW==

`çêéçê~íÉ=ÄçåÇë=ÜÉäÇ=Äó=

`ìëíçãÉêë= QQRKO==== VQVKP==== N=MNQKN==== ====

NF=kçí=áåÅäìÇáåÖ=ëÉÅìêáíáÉë=éçêíÑçäáçëK=

OF=pÉÅìêÉ=~åÇ=äáãáíÉÇ=êáëâ=Å~éáí~ä=ÄçåÇëK=

PF=mmo=áå=íÜÉ=Ñçêã=çÑ=Å~éáí~äáë~íáçå=áåëìê~åÅÉ=

QF=bñÅäìÇÉë=mmoK=

RF=mmo=áå=íÜÉ=Ñçêã=çÑ=ìåáí=íêìëí=ÑìåÇë=

=

låJÄ~ä~åÅÉ=ëÜÉÉí=êÉëçìêÅÉë=ïÉêÉ=N=QNP=jK€=äÉëë=íÜ~å=áå=

gìåÉ=OMNOI=ïÜáÅÜ=ÅçêêÉëéçåÇë=íç=~=JTKPB=ê~íÉ=çÑ=ÅÜ~åÖÉK=

`çåíêáÄìíáåÖ=íç=íÜáë=ÄÉÜ~îáçìê=ïÉêÉ=íÜÉ=ã~íìêáíáÉë=çÑ=

lÄêáÖ~´πÉë=_mfI=å~ãÉäó=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPI=~ë=ïÉää=~ë=

íÜÉ=ÇÉÅêÉ~ëÉ=áå=íÜÉ=qÉêã=aÉéçëáíë=éçêíÑçäáç=~åÇ=íÜÉ=ëíêçåÖ=

ÇÉã~åÇ=çå=íÜÉ=é~êí=çÑ=ÅìëíçãÉêë=áå=íÜÉ=mìÄäáÅ=_çåÇ=

lÑÑÉêáåÖ=ëìÄëÅêáéíáçåë=çÑ=mçêíìÖìÉëÉ=Åçãé~åáÉë=çÄëÉêîÉÇ=

áå=íÜÉ=OåÇ=Ü~äÑ=çÑ=OMNOK=

=

qÉêã=aÉéçëáíë=Åçåíê~ÅíÉÇ=Äó=QUU=jK€=êÉä~íáîÉ=íç=gìåÉ=

OMNO=EJQKPBFK=fí=áë=ïçêíÜ=åçíáåÖ=íÜ~í=êÉä~íáîÉ=íç=aÉÅÉãÄÉê=

OMNO=íÜÉ=íÉêã=ÇÉéçëáíë=éçêíÑçäáç=ÖêÉï=Äó=ORN=jK€, 

éêáã~êáäó=íÜêçìÖÜ=íÜÉ=~ííê~Åíáçå=çÑ=N=íç=P=óÉ~ê=ÇÉéçëáíë=~åÇ=

íÉêã=ÇÉéçëáíë=ïÜáÅÜ=éÉêãáí=ÅìëíçãÉêë=É~êå=ÜáÖÜÉê=ê~íÉë=íç=

íÜÉ=ÇÉÖêÉÉ=íÜ~í=íÜÉáê=êÉä~íáçåëÜáé=ïáíÜ=íÜÉ=_~åâ=áåíÉåëáÑáÉëK==

=

^äëç=åçíÉïçêíÜó=ïÉêÉ=íÜÉ=äÉîÉäë=çÑ=ÅìëíçãÉê=~ÇÜÉêÉåÅÉ=íç=

p~îáåÖë=^ÅÅçìåíëI=áåîÉëíãÉåíë=ïÜáÅÜ=éÉêãáí=~ÇÇáíáçå~ä=

ÅçåíêáÄìíáçåë=íç=ëã~ää=ë~îáåÖëK=^í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNP=

íÜÉêÉ=ïÉêÉ=ãçêÉ=UV=íÜçìë~åÇ=ÅìëíçãÉêë=ïáíÜ=éÉêáçÇáÅ=íçéJ

ìé=éä~åë=~ëëçÅá~íÉÇ=ïáíÜ=íÜáë=íóéÉ=çÑ=~ÅÅçìåíK=

=

qÜÉ=êÉíáêÉãÉåí=ë~îáåÖë=éä~åë=éçêíÑçäáç=Eéä~åçë=ÇÉ=éçìé~å´~=

êÉÑçêã~=J=mmoFI=áå=íÜÉ=Ñçêã=çÑ=Å~éáí~äáë~íáçå=áåëìê~åÅÉ=~åÇ=

ìåáí=íêìëí=ÑìåÇëI=êÉÅçêÇÉÇ=~=Åçåíê~Åíáçå=çÑ=UP=jK€=EJQKSBF=

êÉä~íáîÉ=íç=gìåÉ=OMNOK=qÜáë=ÄÉÜ~îáçìê=áë=Éñéä~áåÉÇ=Äó=

êÉÇÉãéíáçåë=çå=~íí~áåáåÖ=íÜÉ=~ÖÉ=äáãáí=ïÜáÅÜ=ïÉêÉ=åçí=

ÅçãéÉåë~íÉÇ=Äó=åÉï=ëìÄëÅêáéíáçåëK=få=íÜÉ=N
ëí
=Ü~äÑ=çÑ=OMNP=

íÜÉ=ÇÉÅêÉ~ëÉ=áå=íÜÉ=îçäìãÉ=çÑ=êÉÇÉãéíáçåë=~åÇ=íÜÉ=ÖêÉ~íÉê=

ëí~Äáäáíó=áå=íÜÉ=~ãçìåí=çÑ=ëìÄëÅêáéíáçåë=îá~=éÉêáçÇáÅ=íçéJìé=

éä~åëI=ÅçåíêáÄìíÉÇ=íç=~=ëäçïÇçïå=áå=íÜÉ=mmo=éçêíÑçäáçÛë=

ÇÉÅäáåÉK=

=

qÜÉ=Å~éáí~äáë~íáçå=áåëìê~åÅÉ=éçêíÑçäáç=EÉñÅäìÇáåÖ=mmoF=

áåÅêÉ~ëÉÇ=Äó=HNMVKO=jK€ êÉä~íáîÉ=íç=aÉÅÉãÄÉê=OMNOI=íç=

ëí~åÇ=~í=N=QOO=jK€I=íÜ~í=áë=ëáãáä~ê=íç=íÜÉ=ÑáÖìêÉ=áå=gìåÉ=

OMNOK=`çåíêáÄìíáåÖ=íç=íÜáë=íêÉåÇ=ï~ë=íÜÉ=ÇÉã~åÇ=Ñêçã=

ÅìëíçãÉêë=Ñçê=~äíÉêå~íáîÉ=ëçäìíáçåë=íç=íÉêã=ÇÉéçëáíëK==

=

lÑÑJÄ~ä~åÅÉ=ëÜÉÉí=êÉëçìêÅÉë=êçëÉ=Äó=TSKV=jK€=EHQKSBF=çå=

íÜÉ=gìåÉ=OMNO=ÑáÖìêÉI=åçí~Ääó=ÇìÉ=íç=íÜÉ=ÖêçïíÜ=áå=råáí=

qêìëí=cìåÇëI=ÉñÅäìÇáåÖ=mmoI=ìé=HNNNKS=jK€=EHNMKVBF=

êÉä~íáîÉ=íç=gìåÉ=OMNOI=ÉëëÉåíá~ääó=áåÑäìÉåÅÉÇ=Äó=íÜÉ=

éÉêÑçêã~åÅÉ=çÑ=jçåÉó=j~êâÉí=cìåÇëK==



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= OQ=

`rpqljbo=il^kp=

få=gìåÉ=OMNPI=íÜÉ=áåÇáîáÇì~äëÛ=~åÇ=ëã~ää=ÄìëáåÉëëÉëÛ=

äç~åë=~åÇ=Öì~ê~åíÉÉë=éçêíÑçäáç=~ãçìåíÉÇ=íç=NQ=NQN=jK€I=

ïÜáÅÜ=ÅçêêÉëéçåÇë=íç=~=ÇÉÅêÉ~ëÉ=çÑ=TUMKU=jK€=EJRKOBF=

ïÜÉå=Åçãé~êÉÇ=íç=gìåÉ=OMNOK=iç~åë=íç=áåÇáîáÇì~äë=ïÉêÉ=

Ççïå=Äó=RNNKV=jK€=EJPKVBF=ïÜáäÉ=äç~åë=íç=ëã~ää=

ÄìëáåÉëëÉë=ÇÉÅêÉ~ëÉÇ=Äó=ORNKP=jK€=EJNQKRBFK=

=

`ìëíçãÉê=äç~åë=~åÇ=Öì~ê~åíÉÉë= ^ãçìåíë=áå=jK€ 

== PM=gìåKNO PN=aÉÅKNO PM=gìåKNP

∆B=

gìåKNOL==========

gìåKNP

iç~åë=íç=áåÇáîáÇì~äë=
= = = =

jçêíÖ~ÖÉ=äç~åë
N
= NN=VPSKQ NN=TPVKP NN=RUQKM JPKMB

mÉêëçå~ä=äç~åë
O
= =TOOKQ =STUKM =SQPKN JNNKMB

`êÉÇáí=Å~êÇë
P
= =NRUKV =NSMKU =NQUKO JSKUB

`~ê=Ñáå~åÅÉ
Q
= =OORKP =NUVKN =NRSKM JPMKTB

iç~åë=íç=áåÇáîáÇì~äë= NP=MQPKO NO=TSTKO NO=RPNKP JPKVB

iç~åë=íç=ëã~ää=

ÄìëáåÉëëÉë= = = = =

`çããÉêÅá~ä=äç~åë
R
= N=OUVKR N=NSUKS N=NNMKU JNPKVB

bèìáéãÉåí=äÉ~ëáåÖ
Q
= =SUKN =RSKP =QUKS JOUKTB

mêçéÉêíó=äÉ~ëáåÖ
Q
= =PSMKR =PPQKV =PNNKQ JNPKSB

c~ÅíçêáåÖ
Q
= =VKM =SKN =RKN JQPKSB

iç~åë=íç=ëã~ää=

ÄìëáåÉëëÉë=
N=TOTKN N=RSRKV N=QTRKV JNQKRB

qçí~ä=äç~å=éçêíÑçäáç== NQ=TTMKP NQ=PPPKN NQ=MMTKO JRKOB

dì~ê~åíÉÉë=~åÇ=

ëìêÉíáÉë=
=NRNKQ =NQMKT =NPPKT JNNKTB

qçí~ä== NQ=VONKS NQ=QTPKT NQ=NQMKV JRKOB

NF=iç~åë=Öì~ê~åíÉÉÇ=Äó=ÑáñÉÇ=éêçéÉêíóK=`çêêÉëéçåÇ=ã~áåäó=íç=ÜçãÉ=äç~åë=~åÇ=äç~åë=Ñçê=

~äíÉê~íáçåëK=

OF=fåÅäìÇÉë=ÅçåëìãÉê=äç~åë=~åÇ=ÅêÉÇáí=äáåÉ=Ñçê=éêáî~íáë~íáçåëK=

PF=fåÅäìÇÉë=~ãçìåíë=çÑ=åçåJÅìëíçãÉê=çìíëí~åÇáåÖ=äç~åëK=

QF=jçíçê=Å~ê=Ñáå~åÅÉ=~åÇ=äÉ~ëáåÖ=~Çî~åÅÉÇ=Äó=fåÇáîáÇì~äë=~åÇ=pã~ää=_ìëáåÉëë=_~åâáåÖK=

RF=fåÅäìÇÉë=çîÉêÇê~ÑíëI=çîÉêÇê~ïå=ÅìêêÉåí=~ÅÅçìåíëI=ÇáëÅçìåíÉÇ=åçíÉë=~åÇ=çíÜÉê=äç~åë=

ïÜáÅÜ=ã~âÉ=ìé=íÜÉ=ê~åÖÉ=çÑ=ÅêÉÇáí=éêçÇìÅíë=ÇÉëáÖåÉÇ=éêáã~êáäó=Ñçê=ëçäÉ=éêçéêáÉíçêë=~åÇ=

ëã~ää=ÄìëáåÉëëÉëK=

=

jçêíÖ~ÖÉ=äç~åëI=éÉêëçå~ä=äç~åë=~åÇ=Å~ê=Ñáå~åÅÉ=

_mfÛë=ãçêíÖ~ÖÉ=äç~åë=éçêíÑçäáç=íçí~ääÉÇ=NN=RUQ=jK€I=

êÉéêÉëÉåíáåÖ=~=ÇÉÅêÉ~ëÉ=çÑ=PROKQ=jK€=EJPKM=BF=ïÜÉå=

Åçãé~êÉÇ=ïáíÜ=íÜÉ=gìåÉ=OMNO=ÑáÖìêÉK=aÉëéáíÉ=íÜÉ=

Ä~ÅâÇêçé=çÑ=ëÜêáåâáåÖ=ÇÉã~åÇ=~åÇ=íÜÉ=ÅçåíáåìÉÇ=

~ééäáÅ~íáçå=çÑ=ãçêÉ=êÉëíêáÅíáîÉ=êáëâJÉî~äì~íáçå=ÅêáíÉêá~I=íÜÉ=

éê~ÅíáÅÉ=çÑ=ÅçãéÉíáíáîÉ=áåíÉêÉëí=ê~íÉë=éÉêãáííÉÇ=~=QB=

áåÅêÉ~ëÉ=áå=åÉï=ÄìëáåÉëë=Åçåíê~ÅíÉÇ=êÉä~íáîÉ=íç=íÜÉ=Nëí=

Ü~äÑ=çÑ=OMNOK=

=

qÜÉ=éÉêëçå~ä=äç~åë=éçêíÑçäáç=~ãçìåíÉÇ=íç=SQPKN=jK€ áå=

gìåÉ=OMNPI=êÉÖáëíÉêáåÖ=~å=NNKM=B=ÇÉÅêÉ~ëÉ=êÉä~íáîÉ=íç=

gìåÉ=OMNOK==

=

få=fåÇáîáÇì~äë=~åÇ=pã~ää=_ìëáåÉëë=_~åâáåÖ=íÜÉ=ãçíçê=Å~ê=

Ñáå~åÅÉ=éçêíÑçäáç=~ãçìåíÉÇ=íç=NRSKM=jK€I=Ççïå=Äó=PMKTB=

ïÜÉå=Åçãé~êÉÇ=ïáíÜ=gìåÉ=OMNOI=~ë=~=êÉëìäí=çÑ=íÜÉ=ëíÉÉé=

ÇÉÅäáåÉ=áå=ë~äÉë=çÑ=äáÖÜí=é~ëëÉåÖÉê=îÉÜáÅäÉë=~åÇ=íÜÉ=

ÅçåëÉèìÉåí=ÇÉÅêÉ~ëÉ=áå=ÇÉã~åÇ=Ñçê=ÅêÉÇáí=íÜ~í=Ü~ë=

ÅÜ~ê~ÅíÉêáëÉÇ=íÜÉ=é~ëí=ÑÉï=óÉ~êëK=

=

`çããÉêÅá~ä=äç~åëI=äÉ~ëáåÖ=~åÇ=Ñ~ÅíçêáåÖ=

qÜÉ=ÅçããÉêÅá~ä=äç~åëI=äÉ~ëáåÖ=~åÇ=Ñ~ÅíçêáåÖ=éçêíÑçäáç=

ÉëëÉåíá~ääó=~áãÉÇ=~í=ëçäÉ=éêçéêáÉíçêë=~åÇ=ëã~ää=ÄìëáåÉëëÉë=

éçëíÉÇ=~=Çêçé=çÑ=ORNKP=jK€=EJNQKRBF=êÉä~íáîÉ=íç=gìåÉ=

OMNOI=êÉÑäÉÅíáåÖ=íÜÉ=ëíêçåÖ=Åçåíê~Åíáçå=áå=áåîÉëíãÉåí=~åÇ=

íÜÉ=äçïÉê=ÇÉã~åÇ=Ñçê=ÅêÉÇáíK=

=

få=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPI=_mf=ã~áåí~áåÉÇ=äÉ~ÇáåÖ=éçëáíáçåë=

áå=íÜÉ=éêçÖê~ããÉë=ä~ìåÅÜÉÇ=Äó=íÜÉ=ÖçîÉêåãÉåí=~áãÉÇ=~í=

ëìééçêíáåÖ=ëã~ää=~åÇ=ãÉÇáìãJëáòÉÇ=Åçãé~åáÉëW=áå=íÜÉ=

cáåÅêÉëÅÉ=éêçÖê~ããÉI=ìåÇÉê=ïÜáÅÜ=íÜÉ=mjb=i∞ÇÉê=ëí~íìë=

áë=~ï~êÇÉÇ=íç=Åçãé~åáÉëI=íÜÉ=_~åâ=~íí~áåÉÇ=~=QOB=ëÜ~êÉK==

=

_mf=Åçåíê~ÅíÉÇ=N=PTO=çéÉê~íáçåë=áåîçäîáåÖ=~å=çîÉê~ää=

î~äìÉ=çÑ=QR=jK€=ïáíÜ=fåÇáîáÇì~äë=~åÇ=pã~ää=_ìëáåÉëë=

_~åâáåÖ=ÅìëíçãÉêë=ïáíÜáå=íÜÉ=~ãÄáí=çÑ=íÜÉ=mjb=

`êÉëÅáãÉåíç=Epjb=dêçïíÜF=`êÉÇáí=iáåÉëK==

=

^ë=êÉÖ~êÇë=íÜÉ=mjb=fåîÉëíÉ=L=`êÉëÅáãÉåíç=ÅêÉÇáí=äáåÉëI=

_mf=ï~ë=áåîçäîÉÇ=áå=OM=TSQ=çéÉê~íáçåë=ïçêíÜ=O=MPN=jK€=

ïÜáÅÜ=éÉêãáííÉÇ=áí=~ÅÜáÉîáåÖ=äÉ~ÇÉêëÜáé=íÜêçìÖÜ=áíë=

NVKOB=ã~êâÉí=ëÜ~êÉK=

=

`obafq=^ka=ab_fq=`^oap==

^í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=íÜÉ=åìãÄÉê=çÑ=ÇÉÄáí=Å~êÇë=
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`çêéçê~íÉ=_~åâáåÖI=fåëíáíìíáçå~ä=_~åâáåÖ=~åÇ=mêçàÉÅí=cáå~åÅÉ=

pÉäÉÅíÉÇ=áåÇáÅ~íçêë= ^ãçìåíë=áå=jK€ 

=PM=gìåKNO=PN=aÉÅKNO=PM=gìåKNP=
∆B=gìåKNOL=

gìåKNP=

iç~å=éçêíÑçäáç= = = = =

`çêéçê~íÉ=äç~åë= R=SSVKM R=PMOKO Q=RUSKU JNVKNB

= i~êÖÉ=Åçãé~åáÉë= O=TSPKN O=RMPKT O=MMUKR JOTKPB

= jÉÇáìãJëáòÉÇ=Åçãé~åáÉë= O=VMRKU O=TVUKS O=RTUKP JNNKPB

mêçàÉÅí=cáå~åÅÉ=Ó=mçêíìÖ~ä= N=OPQKU N=OMNKP N=OMSKU JOKPB

j~ÇêáÇ=Äê~åÅÜ= N=UUVKQ N=TRMKN N=SRUKN JNOKOB

= mêçàÉÅí=cáå~åÅÉ= TPVKN TQVKS TQVKV NKRB

= `çãé~åáÉë= N=NRMKP N=MMMKR VMUKO JONKMB

mìÄäáÅ=ëÉÅíçê= O=QROKN O=OMUKM O=MSMKT JNSKMB

qçí~ä=äç~å=éçêíÑçäáç== NN=OQRKP= NM=QSNKS= V=RNOKP= JNRKQB=

oÉëçìêÅÉë
NF
= O=NVUKP O=NUPKV O=OONKU NKNB

NF=fåÅäìÇÉë=ëáÖÜí=~åÇ=íÉêã=ÇÉéçëáíëK=

=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= OT=

`ljm^kfbp=^ka=i^odb=`lomlo^qflkp==

^í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=íÜÉ=äç~åë=~åÇ=Öì~ê~åíÉÉë=

éçêíÑçäáçë=çÑ=íÜÉ=`çãé~åáÉë=~åÇ=i~êÖÉ=`çêéçê~íáçåë=

ëÉÖãÉåí=~ãçìåíÉÇ=íç=O=RTU=jK€=~åÇ=O=MMV=jK€I=

êÉëéÉÅíáîÉäóI=ïÜáÅÜ=ÅçêêÉëéçåÇ=íç=ÇÉÅêÉ~ëÉë=çÑ=NNB=~åÇ=

OTB=êÉä~íáîÉ=íç=íÜÉ=éêÉÅÉÇáåÖ=óÉ~êK==

=

fí=ëÜçìäÇ=ÄÉ=åçíÉÇ=íÜ~í=íÜÉëÉ=ÇÉÅêÉ~ëÉë=~êÉ=Åçãé~íáÄäÉ=

ïáíÜ=íÜÉ=Ä~ÅâÖêçìåÇ=~å~äóëÉÇ=áå=íÜÉ=^éêáä=OMNP=ÉÅçåçãáÅ=

ëìêîÉó=ÅçîÉêáåÖ=áåîÉëíãÉåíI=áå=ïÜáÅÜ=íÜÉ=fkb=Epí~íáëíáÅë=

mçêíìÖ~äF=Éëíáã~íÉë=~=Åçåíê~Åíáçå=çÑ=OUKNB=áå=ÄìëáåÉëë=

áåîÉëíãÉåí=áå=OMNOI=ÑçêÉÅ~ëíáåÖ=~=äÉëë=éêçåçìåÅÉÇ=

ÇÉÅÉäÉê~íáçå=áå=OMNPK=qÜáë=fkb=êÉéçêí=éçáåíë=çìí=íÜ~í=íÜÉ=

ÅÜáÉÑ=Ñ~Åíçê=áÇÉåíáÑáÉÇ=~ë=äáãáíáåÖ=ÄìëáåÉëë=áåîÉëíãÉåí=Äó=

Åçãé~åáÉë=áå=OMNO=~åÇ=OMNP=ï~ë=íÜÉ=ïçêëÉåáåÖ=çìíäççâ=

Ñçê=ë~äÉëI=ÑçääçïÉÇ=Äó=ìåÅÉêí~áåíó=êÉÖ~êÇáåÖ=íÜÉ=êÉíìêå=çå=

áåîÉëíãÉåíëK=

=

kçíïáíÜëí~åÇáåÖ=íÜáë=Ä~ÅâÇêçéI=_mf=ÅçåíáåìÉÇ=íç=ëÉÅìêÉ=

Åçãé~åáÉë=~ÅÅÉëë=íç=Ñáå~åÅáåÖ=ìåÇÉê=ëéÉÅá~ä=ÅçåÇáíáçåë=

íÜêçìÖÜ=íÜÉ=mjb=fåîÉëíÉL`êÉëÅáãÉåíç=iáåÉëK=qÜÉ=_~åâ=áë=

íÜÉ=äÉ~ÇÉê=áå=íÜÉëÉ=äáåÉë=ïáíÜ=ãçêÉ=íÜ~å=O=MPN=jK€=ïçêíÜ=

çÑ=çéÉê~íáçåë=éêçÅÉëëÉÇI=êÉéêÉëÉåíáåÖ=ã~êâÉí=ëÜ~êÉ=çÑ=

NVKOB=~åÇ=ÅçêêÉëéçåÇáåÖ=íç=OM=TSQ=çéÉê~íáçåëK=

=

qìêåáåÖ=íç=íÜÉ=mjb=i∞ÇÉê=~åÇ=mjb=bñÅÉäÆåÅá~=EáKÉK=pjb=

áå=båÖäáëÜF=ëí~íìíÉëI=íÜÉ=_~åâ=Ü~ë=ÄÉÉå=~ëëìãáåÖ=~=

ëìëí~áåÉÇ=äÉ~ÇáåÖ=éçëáíáçåK=få=OMNOI=Ñçê=íÜÉ=R
íÜ
=

ÅçåëÉÅìíáîÉ=íáãÉI=_mf=ï~ë=íÜÉ=éêáåÅáé~ä=Ä~åâ=áå=~ëëáëíáåÖ=

pjbë=áå=çÄí~áåáåÖ=íÜÉ=mjb=i∞ÇÉê=ëí~íìíÉK=lÑ=íÜÉ=íçí~ä=çÑ=

íÜÉ=mjb=i∞ÇÉê=Åçãé~åáÉëI=PNB=ïÉêÉ=~ï~êÇÉÇ=íÜÉ=ëí~íìíÉ=

îá~=_mf=ïÜáäÉ=SNB=~êÉ=_mf=ÅìëíçãÉêëK=^í=íÜÉ=ÅäçëÉ=çÑ=gìåÉ=

OMNPI=_mfÛë=äÉ~ÇÉêëÜáé=êÉ~ÅÜÉÇ=QOB=çÑ=íÜÉ=mjb=i∞ÇÉê=

ëí~íìíÉë=~ï~êÇÉÇK=

=

få=íÜÉ=mjb=bñÅÉäÆåÅá~=ëí~íìíÉI=_mf=Ü~ë=~äëç=ÄÉÉå=íÜÉ=

äÉ~ÇÉê=ëáåÅÉ=áí=ï~ë=Ñáêëí=áåíêçÇìÅÉÇI=Ñçê=íÜÉ=Q
íÜ
=ÅçåëÉÅìíáîÉ=

óÉ~êK=få=OMNOI=íÜÉ=ëí~íìíÉ=ï~ë=~ï~êÇÉÇ=íç=N=PNQ=

Åçãé~åáÉëW=PVB=çÑ=íÜÉ=mjb=bñÅÉäÆåÅá~=Åçãé~åáÉë=

~ÇÜÉêÉÇ=íÜêçìÖÜ=_mfI=ïÜáäÉ=SNB=çÑ=mjb=bñÅÉäÆåÅá~=Ñáêãë=

~êÉ=íÜÉ=_~åâÛë=ÅìëíçãÉêëK==

=

qìêåáåÖ=íç=i~êÖÉ=`çêéçê~íáçåëI=ÅçãéäÉãÉåíáåÖ=íÜÉ=ÇáêÉÅí=

Öê~åíáåÖ=çÑ=äç~åëI=_mf=Ü~ë=ÄÉÉå=é~êíáÅìä~êäó=~ÅíáîÉ=áå=íÜÉ=

ãçìåíáåÖ=~åÇ=éä~ÅáåÖ=çÑ=ÄçåÇë=áëëìÉÇ=Äó=ä~êÖÉ=å~íáçå~ä=

Åçêéçê~íáçåë=~ë=~å=~äíÉêå~íáîÉ=Ñçêã=çÑ=íÜÉáê=Ñáå~åÅáåÖK=

páåÅÉ=aÉÅÉãÄÉê=OMNNI=ïáíÜ=_mfÛë=ÇáêÉÅí=ëìééçêí=áå=íÜÉ=

éä~ÅáåÖ=çê=ëìÄëÅêáéíáçå=çÑ=NQ=ÄçåÇ=áëëìÉëI=íÜÉëÉ=

Åçãé~åáÉë=ê~áëÉÇ=Ñáå~åÅÉ=íçí~ääáåÖ=N=UOQ=jK€=ESOB=çÑ=íÜÉ=

íçí~ä=áëëìÉÇFI=ìåÇÉêëÅçêáåÖ=_mfÛë=ÅçããáíãÉåí=íç=

mçêíìÖìÉëÉ=Åçãé~åáÉëK=få=íÜÉ=Ñáêëí=Ü~äÑ=çÑ=OMNPI=_mf=

éä~ÅÉÇ=SVT=jK€=áå=ÄçåÇ=áëëìÉë=çå=ÄÉÜ~äÑ=çÑ=obkI=jçí~=

båÖáäI=d~äé=båÉêÖá~=~åÇ=pÉÅáäK=

=

molgb`q=cfk^k`b==

qÜÉ=éêçàÉÅí=Ñáå~åÅÉ=ëÉÖãÉåíÛë=äç~å=éçêíÑçäáç=áå=gìåÉ=OMNP=

íçí~ääÉÇ=N=VRT=jK€I=ÅçêêÉëéçåÇáåÖ=íç=~=ëäáÖÜí=ÇÉÅäáåÉ=EJ

MKVBF=çå=íÜÉ=ë~ãÉ=ãçåíÜ=~=óÉ~ê=É~êäáÉêK=

=

_ó=îáêíìÉ=çÑ=íÜÉ=Åçåëíê~áåíë=áãéçëÉÇ=Äó=íÜÉ=ÅìêêÉåí=

ã~ÅêçÉÅçåçãáÅ=Åäáã~íÉI=íÜÉ=éêçàÉÅí=Ñáå~åÅÉ=ã~êâÉí=áå=

mçêíìÖ~ä=ÅçåíáåìÉë=íç=êÉÖáëíÉê=~=ëäçïÇçïå=ÇìÉI=áå=

é~êíáÅìä~êI=íç=íÜÉ=ëíçéé~ÖÉ=çÑ=íÜÉ=ä~ìåÅÜáåÖ=çÑ=åÉï=éìÄäáÅ=

ëéÉåÇáåÖ=éêçàÉÅíë=ìåÇÉê=íÜÉ=éìÄäáÅJéêáî~íÉ=é~êíåÉêëÜáéë=

êÉÖáãÉK=få=é~ê~ääÉäI=íÜÉ=_~åâ=ÅçåíáåìÉë=íç=êÉÑê~áå=Ñêçã=

é~êíáÅáé~íáåÖ=áå=åÉï=çéÉê~íáçåë=çå=íÜÉ=áåíÉêå~íáçå~ä=

ã~êâÉíK=

=

qÜÉ=mêçàÉÅí=cáå~åÅÉ=~êÉ~=êÉã~áåë=é~êíáÅìä~êäó=~ÅíáîÉ=áå=íÜÉ=

éêçîáëáçå=çÑ=Ñáå~åÅá~ä=~Çîáëçêó=ëÉêîáÅÉëI=ïÜÉíÜÉê=éêáî~íÉ=çê=

íç=éìÄäáÅ=ëÉÅíçê=ÉåíáíáÉë=Eã~êâÉí=áå=ïÜáÅÜ=áí=çÅÅìéáÉë=~=

éêçãáåÉåí=éçëáíáçåFI=áåÅäìÇáåÖ=~=éçêíÑçäáç=çÑ=éêçàÉÅíë=áå=

ïÜáÅÜ=áí=éä~óë=íÜÉ=êçäÉ=çÑ=éÉêã~åÉåí=Ñáå~åÅá~ä=Åçåëìäí~åíK=

qÜÉ=ãçëí=ë~äáÉåí=ëÉÅíçêë=~êÉ=ÜÉ~äíÜI=áåÑê~ëíêìÅíìêÉë=

Eå~ãÉäó=ï~íÉê=~åÇ=ï~ëíÉF=~åÇ=íê~åëéçêí~íáçåK=

=

j^aofa=_o^k`e==

qÜÉ=äç~å=éçêíÑçäáç=ÇçãáÅáäÉÇ=~í=íÜÉ=j~ÇêáÇ=_ê~åÅÜ=~í=íÜÉ=

ÉåÇ=çÑ=gìåÉ=OMNP=ëíççÇ=~í=N=SRU=jK€, a êÉëìäí=çÑ=~=

ëíê~íÉÖó=éìêëìÉÇ=Äó=íÜÉ=_~åâ=çÑ=åçí=ÉåíÉêáåÖ=áåíç=åÉï=

ëóåÇáÅ~íÉÇ=çéÉê~íáçåë=áå=pé~áåK==

=

mr_if`=pb`qlo===

qÜÉ=fåëíáíìíáçå~ä=_~åâáåÖ=~åÇ=pí~íÉ=_ìëáåÉëë=pÉÅíçê=

aáîáëáçå=Å~íÉê=Ñçê=áåëíáíìíáçå~ä=ÅäáÉåíëI=éìÄäáÅJëÉÅíçê=

Åçãé~åáÉë=~åÇ=çíÜÉê=Åçãé~åáÉë=ÅçåíêçääÉÇ=Äó=éìÄäáÅJ

ëÉÅíçê=ÉåíáíáÉëK=

=

iç~åë=íç=mìÄäáÅ=pÉÅíçê=ÅäáÉåíë=íçí~ääÉÇ=O=MSN=jK€=~í=íÜÉ=

ÉåÇ=çÑ=gìåÉ=OMNPI=êÉéêÉëÉåíáåÖ=~=NSB=óÉ~êJçåJóÉ~ê=

Åçåíê~ÅíáçåK=



_~åÅ~ëëìê~åÅÉ=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= OV=

få=íÜÉ=áåëìê~åÅÉ=~êÉ~I=_mf=Ü~ë=~=ëíê~íÉÖáÅ=é~êíåÉêëÜáé=ïáíÜ=

íÜÉ=ëÉÅíçêÛë=ïçêäÇ=äÉ~ÇÉêI=íÜÉ=dÉêã~å=^ääá~åò=ÖêçìéK=qÜáë=

~ëëçÅá~íáçå=Ü~ë=ÄÉÉå=ÑçêÖÉÇ=îá~=_mfÛë=ÜçäÇáåÖ=áå=íÜÉ=

Å~éáí~ä=çÑ=^ääá~åò=mçêíìÖ~ä=EPRBF=~åÇ=~å=áåëìê~åÅÉ=

ÇáëíêáÄìíáçå=~ÖêÉÉãÉåí=íÜêçìÖÜ=íÜÉ=_~åâÛë=ÅçããÉêÅá~ä=

åÉíïçêâK==

=

_mf=ÅìëíçãÉêë=íÜìë=Ü~îÉ=~í=íÜÉáê=Çáëéçë~ä=~=ÅçãéêÉÜÉåëáîÉ=

ê~åÖÉ=çÑ=áåëìê~åÅÉ=éêçÇìÅíëK=qÜáë=ê~åÖÉ=áåÅäìÇÉë=ÄçíÜ=äáÑÉ=

êáëâ=Ó=ïÜáÅÜ=ÉãÄê~ÅÉë=ÇÉ~íÜ=~åÇ=Çáë~Äáäáíó=áåëìê~åÅÉ=Ó=

~åÇ=åçåJäáÑÉ=Äê~åÅÜÉë=Ó=ïÜáÅÜ=ÅçãéêáëÉ=ãçíçê=áåëìê~åÅÉ=

~åÇ=~ääJêáëâë=áåëìê~åÅÉW=ÜçãÉëI=ÑáêÉI=ïçêâë=~åÇ=

áåëí~ää~íáçåëI=éìÄäáÅ=äá~ÄáäáíóI=íÜÉÑíI=éÉêëçå~ä=~ÅÅáÇÉåíI=

ìåÉãéäçóãÉåí=~åÇ=áääåÉëëK=

=

=

_~åÅ~ëëìê~åÅÉÛë=éÉêÑçêã~åÅÉ=áå=íÜÉ=N
ëí
=Ü~äÑ=çÑ=OMNP=áë=

êÉÑäÉÅíÉÇ=áå=íÜÉ=ÑçääçïáåÖ=áåÅçãÉ=áåÇáÅ~íçêëW=

=

� qÜÉ=î~äìÉ=çÑ=Åçããáëëáçåë=ï~ë=NVKO=jK€X=

� fåëìê~åÅÉ=éêÉãáìãë=íçí~ääÉÇ=SUKQ=jK€=I=ïÜáÅÜ==

ÅçêêÉëéçåÇë=íç=NKOB=ÖêçïíÜK=

� qÜÉ=åìãÄÉê=çÑ=áåëìê~åÅÉ=éçäáÅáÉë=~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=

OMNP=ï~ë=QSQ=íÜçìë~åÇ=~ÅíáîÉ=éçäáÅáÉë=áå=äáÑÉ=~ëëìê~åÅÉ=

~åÇ=QRR=íÜçìë~åÇ=~ÅíáîÉ=éçäáÅáÉë=áå=åçåJäáÑÉ=éçäáÅáÉëK=

=



^ëëÉí=ã~å~ÖÉãÉåí=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= OV=

^í=íÜÉ=ÉåÇ=çÑ=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPI=_mf=dÉëí©ç=ÇÉ=^Åíáîçë=

Ü~Ç=~=îçäìãÉ=çÑ=Ñáå~åÅá~ä=~ëëÉíë=ìåÇÉê=ã~å~ÖÉãÉåí=çÑ=

T=UQV=jK€I=ïÜáÅÜ=êÉéêÉëÉåíë=~=SKOB=áåÅêÉ~ëÉ=êÉä~íáîÉ=íç=

íÜÉ=ÅçêêÉëéçåÇáåÖ=éÉêáçÇ=çÑ=OMNOK=qÜáë=áåÅêÉ~ëÉI=áå=íÜÉ=

~ãçìåí=çÑ=QRT=jK€I=ï~ë=ãçíáî~íÉÇ=Äó=íÜÉ=áåÅêÉ~ëÉ=

êÉÅçêÇÉÇ=áå=íÜÉ=~ëëÉíë=ìåÇÉê=ã~å~ÖÉãÉåí=çÑ=mÉåëáçå=~åÇ=

råáí=qêìëí=cìåÇëK=qÜÉ=~ãçìåí=çÑ=Å~éáí~äáë~íáçå=áåëìê~åÅÉ=

ìåÇÉê=ã~å~ÖÉãÉåí=~äëç=éêÉëÉåíÉÇ=~=ëäáÖÜí=áåÅêÉ~ëÉ=

êÉä~íáîÉ=íç=gìåÉ=OMNOK=qÜÉ=êÉã~áåáåÖ=ëÉÖãÉåíë=ëìÑÑÉêÉÇ=~=

ÇÉÅêÉ~ëÉ=áå=íÜÉáê=~ëëÉíëK=

=

^ëëÉíë=ìåÇÉê=ã~å~ÖÉãÉåí= ^ãçìåíë=áå=jK€=

 = PM=gìåK=NO= PN=aÉÅK=NO= PM=gìåK=NP=
∆B=gìåK=NO=L==

gìåK=NP=

råáí=íêìëí=Eãìíì~äF=ÑìåÇë= N=VNS= O=MPU= O=NOR= NNB=

oÉ~ä=Éëí~íÉ=ìåáí=íêìëí=ÑìåÇë= NVS= NVP= NVP= EOBF=

mÉåëáçå=ÑìåÇë= N=TPS= N=UUO= N=VVN= NRB
=

`~éáí~äáë~íáçå=áåëìê~åÅÉ= P=MRO= O=VVM= P=MVP= NB
=

fåëíáíìíáçå~ä=ÅìëíçãÉêë= QVO= RMS= QQT= EVBF=

qçí~ä= T=PVO= T=SMV= T=UQV= SB=

=

=

råáí=íêìëí=ÑìåÇë= =

råáí=íêìëí=ÑìåÇë=EmçêíìÖìÉëÉ=~Åêçåóã=cfjF=ìåÇÉê=

ã~å~ÖÉãÉåí=íçí~ääÉÇ=O=NOR=jK€=~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPK=

^í=íÜÉ=ÅäçëÉ=çÑ=gìåÉ=OMNPI=_mf=dÉëí©ç=ÇÉ=^Åíáîçë=

çÅÅìéáÉÇ=íÜáêÇ=éä~ÅÉ=áå=ìåáí=íêìëí=ÑìåÇ=ã~å~ÖÉãÉåí=áå=

mçêíìÖ~äI=ïáíÜ=~=NQKRB=ã~êâÉí=ëÜ~êÉ=ENSKOB=áå=gìåÉ=

OMNOFK=

=

råáí=íêìëí=ÑìåÇë=ìåÇÉê=ã~å~ÖÉãÉåí= ^ãçìåíë=áå=jK€ 

=
PM=gìåK=NO= PN=aÉÅK=NO= PM=gìåK=NP=

∆B=gìåK=NO=L==

gìåK=NP=

_çåÇë=~åÇ=ãçåÉó=ã~êâÉí= RPU= TMP= USM= SMB=

`~éáí~ä=ÖêçïíÜ=EÉèìáíáÉëF= PTS= PTS= PTQ= ENBF=

q~ñ=ÉÑÑáÅáÉåÅó=EmmoLb=~åÇ=mm^F= TNP= SVU= STN= ESBF=

aáîÉêëáÑáÅ~íáçå= OVM= OSN= OOM= EOQBF=

qçí~ä= N=VNT= =O=MPU= O=NOR= NNB=

=

få=íÜÉ=éÉêáçÇ=ìåÇÉê=êÉîáÉï=áí=áë=ïçêíÜ=ÜáÖÜäáÖÜíáåÖ=íÜÉ=

éçëáíáîÉ=ÄÉÜ~îáçìê=çÑ=íÜÉ=E_çåÇë=~åÇ=jçåÉó=j~êâÉíÒ=

ëÉÖãÉåíI=ïáíÜ=~=SMB=êáëÉ=êÉä~íáîÉ=íç=gìåÉ=OMNOK=

`çåíêáÄìíáåÖ=íç=íÜáë=íêÉåÇ=ïÉêÉ=ã~áåäóW=

=

� qÜÉ=NNSB=ÖêçïíÜ=çÑ=íÜÉ=cbf=_mf=jçåÉí•êáç=`ìêíç=mê~òç=

ÑìåÇI=ïÜáÅÜ=çå=íÜ~í=Ç~íÉ=íçí~ääÉÇ=QRU=jK€=ìåÇÉê=

ã~å~ÖÉãÉåíX=

� qÜÉ=ÖêçïíÜ=çÑ=~êçìåÇ=TTB=çÑ=íÜÉ=~ëëÉíë=ìåÇÉê=
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_ÉåÉÑáí=íóéÉ=~åÇ=NM=~êÉ=ãáñÉÇ=éä~åëK=`çãé~êÉÇ=ïáíÜ=íÜÉ=
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áåîÉëíçêë=~åÇ=ÅçåëÉèìÉåíäó=íÜÉáê=áåîÉëíãÉåí=ÇÉÅáëáçåë=áå=
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Çáë~ééÉ~ê~åÅÉ=çÑ=ãáÇÇäÉ=ã~êâÉí=çéÉê~íáçåë=ã~âÉë=íÜÉ=

Åçêéçê~íÉ=Ñáå~åÅÉ=ÄìëáåÉëë=é~êíáÅìä~êäó=îçä~íáäÉI=ÇÉéÉåÇÉåí=

çå=~=ÑÉï=ä~êÖÉ=ÇÉ~äëK=få=~åó=ÉîÉåíI=íÜÉ=ÇÉÅêÉ~ëÉ=áå=

mçêíìÖìÉëÉ=ÇÉÄí=ëéêÉ~Çë=~åÇ=íÜÉ=éêçëéÉÅíë=çÑ=~=

éêçÖêÉëëáîÉ=åçêã~äáë~íáçå=çÑ=Ñáå~åÅáåÖ=ÅçåÇáíáçåë=

E~äíÜçìÖÜ=ïáíÜ=ëéêÉ~Çë=ëíáää=~ÄçîÉ=íÜÉ=éêÉJÅêáëáë=äÉîÉäëF=

Ü~îÉ=éÉêãáííÉÇ=ëìëí~áåáåÖ=~å=áãéçêí~åí=ÇÉÖêÉÉ=çÑ=áåíÉêÉëí=

çå=íÜÉ=é~êí=çÑ=éçíÉåíá~ä=áåîÉëíçêë=~åÇ=éêçëéÉÅíáîÉ=ÇÉ~äë=
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^Ö~áåëí=íÜáë=Ä~ÅâÖêçìåÇI=_mf=`çêéçê~íÉ=cáå~åÅÉ=Ü~ë=

ã~å~ÖÉÇ=íç=ëÉÅìêÉ=áíë=áåîçäîÉãÉåí=áå=íÜÉ=ã~àçêáíó=çÑ=íÜÉ=
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ÅÜ~ê~ÅíÉêáëÉÇ=Äó=EáF=éêáî~íáë~íáçåëI=EááF=ÅçåÅÉåíê~íáçå=

çéÉê~íáçåë=áå=íÜÉ=ÇçãÉëíáÅ=ã~êâÉí=EáááF=ë~äÉ=çÑ=Åçãé~åáÉë=
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� _mf=kÉí_çäë~I=áåíÉÖê~íÉÇ=ïáíÜáå=íÜÉ=ê~åÖÉ=çÑ=

ÜçãÉÄ~åâáåÖ=ëÉêîáÅÉë=Ñçê=_~åÅç=_mf=ÅìëíçãÉêëI=ïÜáÅÜ=

ÄÉáåÖ=íÜÉ=äÉ~ÇÉê=áå=mçêíìÖ~ä=áå=çåäáåÉ=ÄêçâÉê~ÖÉ=Ñçê=Q=

óÉ~êë=Äó=íê~ÇáåÖ=îçäìãÉëI=çåÅÉ=~Ö~áå=çìíéÉêÑçêãÉÇ=áå=

íÜÉ=Ñáêëí=ëáñ=ãçåíÜë=çÑ=OMNP=ïáíÜ=~=OPKMB=ã~êâÉí=

ëÜ~êÉX=

� _mf=låäáåÉI=íÜÉ=fåîÉëíãÉåí=_~åâÛë=ÉñÅäìëáîÉ=ÅÜ~ååÉäK==

=

=

mêáã~êó=ã~êâÉí=

_mfÛë=~Åíáîáíó=áå=íÜáë=ëÉÖãÉåí=ï~ë=äáãáíÉÇ=~ë=~=

ÅçåëÉèìÉåÅÉ=çÑ=íÜÉ=~ÄëÉåÅÉ=çÑ=Å~éáí~ä=çéÉê~íáçåë=~åÇ=

ã~àçê=éìÄäáÅ=çÑÑÉêë=Ñçê=ëìÄëÅêáéíáçåë=çå=íÜÉ=fÄÉêá~å=

ã~êâÉíK=lîÉê=íÜÉ=åÉñí=ÑÉï=èì~êíÉêëI=íÜÉêÉ=áë=ÉñéÉÅíÉÇ=íç=

ÄÉ=~å=áåÅêÉ~ëÉ=áå=~Åíáîáíó=çå=íÜÉ=éêáã~êó=ã~êâÉí=ÇìÉ=íç=

éêáî~íáë~íáçå=çéÉê~íáçåë=áå=mçêíìÖ~ä=~åÇ=pé~áå=ïÜáÅÜ=ÅçìäÇ=

ÄÉ=ëíêìÅíìêÉÇ=ïáíÜ=~=ã~àçê=ÅçãéçåÉåí=çÑ=ëÜ~êÉë=ÄÉáåÖ=

ëçäÇ=çå=íÜÉ=ëíçÅâ=ã~êâÉíK===

=

oÉëÉ~êÅÜ=~åÇ=ë~äÉë=Ó=fÄÉêá~=C=cê~åÅÉ=

_mf=ÅçåíáåìÉë=íç=ÄÉ=~ãçåÖëí=íÜÉ=êÉëÉ~êÅÜ=ÜçìëÉë=ïáíÜ=íÜÉ=

ÖêÉ~íÉëí=ÅçîÉê~ÖÉ=çÑ=Åçãé~åáÉë=äáëíÉÇ=çå=íÜÉ=mçêíìÖìÉëÉ=

~åÇ=pé~åáëÜ=ã~êâÉíëK=^í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=íÜÉ=

ìåáîÉêëÉ=çÑ=_mf=bèìáíó=oÉëÉ~êÅÜ=ÅçîÉê~ÖÉ=áåÅäìÇÉÇ=NNV=

bìêçéÉ~å=Åçãé~åáÉëW=TN=Åçãé~åáÉë=áå=pé~áåI=OS=áå=

mçêíìÖ~äI=çåÉ=áå=aÉåã~êâ=~åÇ=ON=cêÉåÅÜI=çÑ=ïÜáÅÜ=NU=

Åçãé~åáÉë=Ñêçã=íÜÉ=åÉï=çÑÑáÅÉ=áå=m~êáë=ïáíÜ=~=äçÅ~ä=íÉ~ã=

çÑ=R=ëí~ÑÑK=

=

_mf=ÅçåíáåìÉÇ=íç=çêÖ~åáëÉ=î~êáçìë=ÉîÉåíë=ïáíÜ=íÜÉ=çÄàÉÅí=

çÑ=ÄêáåÖáåÖ=íçÖÉíÜÉê=Åçãé~åáÉë=~åÇ=íÜÉ=Åçããìåáíó=çÑ=

áåëíáíìíáçå~ä=áåîÉëíçêëK=aìêáåÖ=íÜÉ=Ñáêëí=Ü~äÑ=çÑ=íÜÉ=óÉ~êI=

ëÉîÉê~ä=êç~Ç=ëÜçïë=ïÉêÉ=çêÖ~åáëÉÇ=Ñçê=fÄÉêá~å=Åçãé~åáÉëI=

~ë=ïÉää=~ë=ã~êâÉíáåÖ=~ÅíáîáíáÉë=ïáíÜ=~å~äóëíë=áå=íÜÉ=î~êáçìë=

ã~êâÉíëK=få=íçí~äI=ëçãÉ=PR=êç~Ç=ëÜçïë=ïáíÜ=ãçêÉ=íÜ~å=OM=

mçêíìÖìÉëÉ=~åÇ=pé~åáëÜ=Åçãé~åáÉë=ïÉêÉ=ëí~ÖÉÇI=ïÜáÅÜ=

îáëáíÉÇ=áåëíáíìíáçå~ä=áåîÉëíçêë=áå=î~êáçìë=ã~êâÉíëI=åçí=çåäó=

íÜêçìÖÜçìí=bìêçéÉI=Äìí=~äëç=áå=íÜÉ=råáíÉÇ=pí~íÉëI=`~å~Ç~=

~åÇ=^ìëíê~äá~K=få=~ÇÇáíáçåI=~=åìãÄÉê=çÑ=êÉîÉêëÉ=êç~Ç=ëÜçïë=

ïÉêÉ=çêÖ~åáëÉÇI=áå=ïÜáÅÜ=áåëíáíìíáçå~ä=áåîÉëíçêë=îáëáí=íÜÉ=

Åçãé~åáÉë=çå=ëáíÉK=

=

_mf=`~éáí~ä=^ÑêáÅ~=

_mf=`~éáí~ä=^ÑêáÅ~I=íÜÉ=ëìÄëáÇá~êó=áå=pçìíÜ=^ÑêáÅ~=~åÇ=

ãÉãÄÉê=çÑ=íÜÉ=gçÜ~ååÉëÄìêÖ=píçÅâ=bñÅÜ~åÖÉI=ÅçåíáåìÉÇ=

íç=Éñé~åÇ=áíë=ëíçÅâÄêçâáåÖ=ÄìëáåÉëë=Ñçê=áåëíáíìíáçå~ä=

áåîÉëíçêëK=aìêáåÖ=íÜÉ=Ñáêëí=Ü~äÑ=çÑ=OMNPI=áí=áåÅêÉ~ëÉÇ=áíë=

ìåáîÉêëÉ=çÑ=êÉëÉ~êÅÜ=ÅçîÉê~ÖÉ=Ñêçã=PO=íç=SS=ëÜ~êÉëI=

áåÅäìÇáåÖ=~=åìãÄÉê=çÑ=Åçãé~åáÉë=äáëíÉÇ=çå=î~êáçìë=ëìÄJ

p~Ü~ê~å=^ÑêáÅ~å=ëíçÅâ=ã~êâÉíë=EpçìíÜ=^ÑêáÅ~I=dÜ~å~I=

káÖÉêá~I=hÉåó~I=oì~åÇ~I=q~åò~åá~I=rÖ~åÇ~I=w~ãÄá~=~åÇ=

wáãÄ~ÄïÉFK=_ÉëáÇÉë=íÜáëI=_mf=`~éáí~ä=^ÑêáÅ~=ã~áåí~áåÉÇ=

Åçåí~Åí=ïáíÜ=ëçãÉ=TM=áåëíáíìíáçå~ä=áåîÉëíçêë=áå=pçìíÜ=

^ÑêáÅ~I=bìêçéÉI=råáíÉÇ=pí~íÉë=~åÇ=^ëá~K=

==

^í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=íÜÉ=_mf=`~éáí~ä=^ÑêáÅ~=íÉ~ã=

ÅçãéêáëÉÇ=NQ=éÉçéäÉ=EÑêçã=mçêíìÖ~äI=pçìíÜ=^ÑêáÅ~I=

wáãÄ~ÄïÉI=jçò~ãÄáèìÉ=~åÇ=båÖä~åÇFK=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= PP=

qê~ÇáåÖ=

qÜÉ=bèìáíáÉë=aÉé~êíãÉåíÛë=íê~ÇáåÖ=áë=ã~áåäó=ëÉÖêÉÖ~íÉÇ=

áåíç=íïç=ÑìåÇë=ã~å~ÖÉÇ=Äó=_~åÅç=mçêíìÖìÆë=ÇÉ=

fåîÉëíáãÉåíçW=_mf=^äíÉêå~íáîÉ=cìåÇ=Ó=fÄÉêá~å=bèìáíáÉë=

içåÖLpÜçêí=cbf=EëáåÅÉ=g~åì~êó=OMNMF=~åÇ=_mf=^äíÉêå~íáîÉ=

cìåÇ=Ó=fÄÉêá~å=bèìáíáÉë=içåÖLpÜçêí=dfc=EëáåÅÉ=cÉÄêì~êó=

OMNPFK=få=ÄçíÜ=ÑìåÇëI=_mf=ÜçäÇë=ãçêÉ=íÜ~å=URB=çÑ=íÜÉ=

é~êíáÅáé~íáåÖ=ìåáíë=áå=ÅáêÅìä~íáçåK==

=

cêçã=íÜÉ=ÅçåëçäáÇ~íáçå=çÑ=íÜÉëÉ=ÑìåÇë=áå=_~åÅç=_mfÛë=

~ÅÅçìåíëI=íçÖÉíÜÉê=ïáíÜ=íÜÉ=ëÜ~êÉ=~êÄáíê~ÖÉ=ÄìëáåÉëë=

Å~êêáÉÇ=çå=ÇáêÉÅíäó=áå=íÜÉ=Ä~åâÛë=Ä~ä~åÅÉ=ëÜÉÉíI=êÉëìäíÉÇ=~í=

íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNP=éêçÑáíë=Ñêçã=Ñáå~åÅá~ä=çéÉê~íáçåë=áå=

íÜÉ=~ãçìåí=çÑ=~êçìåÇ=OKR=jK€.=_mfÛë=áåáíá~ä=áåîÉëíãÉåí=áå=

ÄçíÜ=ÑìåÇë=ï~ë=€SM=jK€=

=

=

oÉÅçÖåáíáçå=

^í=íÜÉ=ÉåÇ=çÑ=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPI=íÜÉ=fÄÉêá~å=íÉ~ã=ï~ë=

ÅçãéçëÉÇ=çÑ=PM=ÉãéäçóÉÉëI=çÑ=ïÜçã=NQ=ïÉêÉ=~íí~ÅÜÉÇ=

íç=íÜÉ=êÉëÉ~êÅÜ=íÉ~ã=~åÇ=NS=íç=ë~äÉë=~åÇ=íê~ÇáåÖK==

=

qÜáë=íÉ~ã=êÉÅÉáîÉÇ=ÖêÉ~í=êÉÅçÖåáíáçå=áå=íÜÉ=ê~åâáåÖë=çÑ=

fÄÉêá~å=ÄêçâÉêëI=áåÅäìÇáåÖ=íÜÉ=ÑçääçïáåÖ=~ï~êÇëW=

=

qÜçãëçå=bñíÉä=

� @N=fÄÉêá~å=`çêéçê~íÉ=^ÅÅÉëëX=

� @O=fÄÉêá~å=qê~ÇáåÖ=C=bñÉÅìíáçåX=

� @P=fÄÉêá~å=oÉëÉ~êÅÜX=

� @P=fÄÉêá~å=bèìáíó=p~äÉëX==

=

fåëíáíìíáçå~ä=fåîÉëíçêë==

� @O=fÄÉêá~å=oÉëÉ~êÅÜ=qÉ~ã=Ó==

OMNP=fåëíáíìíáçå~ä=fåîÉëíçê=^ï~êÇëK=

=

aÉäçáííÉ=

� @N=mçêíìÖìÉëÉ=oÉëÉ~êÅÜ=qÉ~ã=Ó=fod=^ï~êÇëK=

� @N=bèìáíó=^å~äóëíW=_êìåç=páäî~=Ó=fod=^ï~êÇë=

=

pí~êãáåÉ=Äó=qÜçãëçå=oÉìíÉêë=

� @N=fÄÉêá~å=_êçâÉê=Ó=^å~äóëí=~ï~êÇëK=

=

kvpb=bìêçåÉñí=

� jçëí=~ÅíáîÉ=oÉëÉ~êÅÜ=eçìëÉ=OMNO=Ó=mçêíìÖ~ä=

=

mofs^qb=_^khfkd=

^í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=_mf=mêáî~íÉ=_~åâáåÖÛë=ÄìëáåÉëë=

îçäìãÉ=~ãçìåíÉÇ=íç=P=QQV=jK€I=ïÜáÅÜ=íê~åëä~íÉë=áåíç=~=

óÉ~êJçåJóÉ~ê=áåÅêÉ~ëÉ=çÑ=PKOBK=^ëëÉíë=ìåÇÉê=ã~å~ÖÉãÉåí=

~åÇ=~Çîáëçêó=ã~åÇ~íÉI=áå=íÜÉ=~ãçìåí=çÑ=O=VOR=jK€I=

êÉÖáëíÉêÉÇ=~=NKQB=áåÅêÉ~ëÉ=êÉä~íáîÉ=íç=gìåÉ=OMNOI=ïÜáäëí=

ëí~ÄäÉ=áåîÉëíãÉåíë=ìåÇÉê=ÅìëíçÇó=ÖêÉï=Äó=OSB=êÉä~íáîÉ=íç=

íÜÉ=ë~ãÉ=éÉêáçÇ=~=óÉ~ê=~ÖçK=qÜÉ=äç~å=éçêíÑçäáç=ï~ë=

ëáíì~íÉÇ=~í=US=jK€I=ÅçêêÉëéçåÇáåÖ=íç=~=OOB=ÇÉÅêÉ~ëÉ=

îÉêëìë=íÜÉ=gìåÉ=OMNO=ÑáÖìêÉK==

=

qÜÉ=ÉÅçåçãáÅ=~åÇ=ã~êâÉí=Ä~ÅâÖêçìåÇ=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=

OMNP=êÉã~áåÉÇ=~ÇîÉêëÉI=ã~êâÉÇ=Äó=ÜáÖÜ=îçä~íáäáíó=~åÇ=

ìåÅÉêí~áåíóK=

=

få=íÜáë=ëÅÉå~êáçI=éêáçêáíó=ï~ë=ÖáîÉå=íç=éêÉëÉêîáåÖ=ÅäáÉåíëÛ=

ïÉ~äíÜI=çéíáåÖ=Ñçê=ÜáÖÜ=äáèìáÇáíó=áåëíêìãÉåíë=~åÇ=ãáåáã~ä=

îçä~íáäáíó=áå=íÜÉ=ëÉÅìêáíó=ÅçãéçåÉåí=çÑ=éçêíÑçäáçëK=^í=íÜÉ=

ë~ãÉ=íáãÉI=ïÉ=ëçìÖÜí=íç=áãéäÉãÉåí=Öê~Çì~ä=

ÇáîÉêëáÑáÅ~íáçå=áå=áåîÉëíãÉåíëI=í~âáåÖ=~Çî~åí~ÖÉ=çÑ=

ëéÉÅáÑáÅ=éêçÇìÅíë=çê=ã~êâÉíëI=ïÜáÅÜ=íê~åëä~íÉÇ=áåíç=~=

ÇÉÅêÉ~ëÉ=áå=íÜÉ=îçäìãÉë=~ääçÅ~íÉÇ=íç=ÇÉéçëáíë=~åÇ=

ÇáêÉÅíáåÖ=íÜÉëÉ=íç=áåîÉëíãÉåí=ëçäìíáçåë=ëìÅÜ=~ë=cìåÇëI=

píêìÅíìêÉÇ=mêçÇìÅíëI=`~éáí~äáë~íáçå=fåëìê~åÅÉ=~åÇ=

pÉÅìêáíáÉëK=

=

mêçëéÉÅíáåÖ=Ñçê=åÉï=ÅäáÉåíë=áå=íÜÉ=Ñáêëí=Ü~äÑ=çÑ=OMNP=

êÉéêÉëÉåíÉÇ=QB=çÑ=íÜÉ=áåáíá~ä=ÅäáÉåí=Ä~ëÉK=

=

mêáî~íÉ=_~åâáåÖ==
pÉäÉÅíÉÇ=áåÇáÅ~íçêë= ^ãçìåíë=áå=jK€=

=  gìåKNO= gìåKNP= ∆B=

aáëÅêÉíáçå~êó=ã~å~ÖÉãÉåí=~åÇ=~Çîáëçêó=

ëÉêîáÅÉë=
1 O=UUR= O=VOR= NKQB=

pí~ÄäÉ=áåîÉëíãÉåíë=ìåÇÉê=ÅìëíçÇó= 2 PQS= QPT= OSB

iç~åë=éçêíÑçäáç= 3 NNN= US= EOOBF

_ìëáåÉëë=îçäìãÉ= [= Σ1 to 3]= 4 P=PQO= P=QQV= PKOB=

=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= PQ=

mofs^qb=bnrfqv=

qÜÉ=dêçìéÛë=éêáî~íÉ=Éèìáíó=ÄìëáåÉëë=áë=ìåÇÉêí~âÉå=Äó=_mf=

mêáî~íÉ=bèìáíó=ÉëëÉåíá~ääó=Äó=ï~ó=çÑ=áåîÉëíãÉåíë=áå=

îÉåíìêÉJÅ~éáí~ä=ÑìåÇëI=~åÇ=~=QVB=ëÜ~êÉÜçäÇáåÖ=áå=fåíÉêJ

oáëÅçI=~=îÉåíìêÉJÅ~éáí~ä=ÑìåÇ=ã~å~ÖÉêK=_mf=mêáî~íÉ=bèìáíó=

~äëç=Ü~ë=áíë=çïå=áåîÉëíãÉåí=éçêíÑçäáç=íÜ~í=áí=ã~å~ÖÉë=

ÇáêÉÅíäóK=

=

^í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=íÜÉ=çîÉê~ää=éçêíÑçäáç=çÑ=íÜÉ=

dêçìéÛë=éêáî~íÉ=Éèìáíó=~ëëÉíëI=ÅçãéêáëáåÖ=áíë=çïå=éçêíÑçäáç=

~åÇ=íÜÉ=é~êíáÅáé~íáåÖ=áåíÉêÉëí=áå=îÉåíìêÉJÅ~éáí~ä=ÑìåÇëI=

~ãçìåíÉÇ=íç=ëçãÉ=SV=jK€I=~í=Ä~ä~åÅÉ=ëÜÉÉí=î~äìÉëK==

=

qÜÉ=é~êíáÅáé~íáåÖ=ìåáíë=áå=îÉåíìêÉJÅ~éáí~ä=ÑìåÇë=

ÅçêêÉëéçåÇÉÇ=~í=íÜÉ=ÅäçëÉ=çÑ=gìåÉ=OMNP=íçW=

=

� qÜÉ=é~êíáÅáé~íáåÖ=áåíÉêÉëí=çÑ=RNKUB=áå=íÜÉ=cìåÇç=

`~ê~îÉä~=J=cìåÇç=ÇÉ=`~éáí~ä=ÇÉ=oáëÅç=ïáíÜ=~=Å~éáí~ä=çÑ=

PM=jK€I=éêçãçíÉÇ=Äó=_mf=~åÇ=ã~å~ÖÉÇ=Äó=fåíÉêJoáëÅçK=

qÜáë=ÑìåÇ=áë=åçï=áå=íÜÉ=ÇáëáåîÉëíãÉåí=ëí~ÖÉX=

� qÜÉ=QSB=é~êíáÅáé~íáåÖ=áåíÉêÉëí=áå=íÜÉ=cìåÇç=fåíÉêJoáëÅç=

ffI=ä~ìåÅÜÉÇ=áå=OMNMI=~åÇ=ïÜáÅÜ=áë=ëáãáä~êäó=ã~å~ÖÉÇ=

Äó=fåíÉê=oáëÅçK=^í=íÜÉ=ÉåÇ=çÑ=OMNNI=íÜÉ=ÑìåÇJê~áëáåÖ=

éÉêáçÇ=ï~ë=ÅçãéäÉíÉÇI=Ü~îáåÖ=~íí~áåÉÇ=~=ëìã=çÑ=

UNKR=jK€K=_ÉëáÇÉë=_mfÛë=é~êíáÅáé~íáçå=~ë=ëéçåëçê=ïáíÜ=~=

éçëáíáçå=çÑ=PTKR=jK€I=áí=Äç~ëíë=~ë=âÉó=áåîÉëíçêë=íÜÉ=

bìêçéÉ~å=fåîÉëíãÉåí=cìåÇ=~åÇ=íÜÉ=cìåÇ~´©ç=`~äçìëíÉ=

dìäÄÉåâá~åK=qÜÉ=ÑìåÇ=~ÇÜÉêÉë=íç=~=ÖÉåÉê~äáëí=ëÉÅíçêá~ä=

~ééêç~ÅÜ=~åÇ=ÑçÅìëÉë=çå=Äìóçìí=~åÇ=ÄìáäÇJìé=

áåîÉëíãÉåíë=áå=ìåäáëíÉÇ=ëã~ää=~åÇ=ãÉÇáìãJëáòÉ=

mçêíìÖìÉëÉ=Åçãé~åáÉëK=qÜÉ=áåîÉëíãÉåí=éÉêáçÇ=ÄÉÖ~å=áå=

OMNM=~åÇ=ÉñíÉåÇë=íáää=OMNQK=^í=íÜÉ=éêÉëÉåí=Ç~íÉI=íÜÉ=

cìåÇç=fo=ff=Ü~ë=ã~ÇÉ=áåîÉëíãÉåíë=áå=íÜÉ=ÑçääçïáåÖ=~êÉ~ë=

EáF=çê~ä=ÜÉ~äíÜ=áå=mçêíìÖ~ä=E~Åèìáëáíáçå=çÑ=~=ëí~âÉ=áå=íÜÉ=

PO=ëÉåëÉë=ÖêçìéFI=EááF=ÅçäÇ=äçÖáëíáÅë=EïáíÜ=íÜÉ=~Åèìáëáíáçå=

çÑ=cêáëëìäFX=EáááF=îÉíÉêáå~êó=ãÉÇáÅáåÉ=EíÜêçìÖÜ=låÉ=sÉí=

dêçìéFI=ÅìêêÉåíäó=ïáíÜ=íïç=Üçëéáí~äë=~åÇ=ÉäÉîÉå=ÅäáåáÅë=

~åÇ=EáîF=ÜçíÉäë=ïáíÜ=íÜÉ=ÅêÉ~íáçå=áå=j~êÅÜ=OMNP=çÑ=íÜÉ=

gìëí=pí~ó=eçíÉäëI=ÇÉëíáåÉÇ=Ñçê=íÜÉ=áãéäÉãÉåí~íáçå=çÑ=~=

Äìó=~åÇ=ÄìáäÇ=ëíê~íÉÖó=áå=íÜÉ=äáãáíÉÇ=ëÉêîáÅÉ=ÜçíÉäë=

áåÇìëíêóI=ïáíÜ=íÜÉ=Ñáêëí=~Åèìáëáíáçå=ÉñéÉÅíÉÇ=íç=çÅÅìê=ëíáää=

áå=OMNPK=

� qÜÉ=VB=é~êíáÅáé~íáåÖ=áåíÉêÉëí=áå=íÜÉ=cìåÇç=ms`áI=~=

NNN=jK€=ÑìåÇ=ã~å~ÖÉÇ=Äó=íÜÉ=bìêçéÉ~å=fåîÉëíãÉåí=

cìåÇI=ëéÉÅá~äáëáåÖ=áå=íÜÉ=áåîÉëíãÉåí=áå=éêáî~íÉ=Éèìáíó=

~åÇ=îÉåíìêÉJÅ~éáí~ä=ÑìåÇë=áå=mçêíìÖ~äK==

=

_mf=ã~ÇÉ=~å=~ÇÇáíáçå~ä=áåîÉëíãÉåí=çÑ=PM=jK€ áå=íÜÉ =

cìåÇç=fo=ff=`fI=~=ÑìåÇ=ã~å~ÖÉÇ=Äó=fåíÉê=oáëÅç=ÖÉ~êÉÇ=íç=

ã~âáåÖ=ÅçJáåîÉëíãÉåíë=áå=í~åÇÉã=ïáíÜ=íÜÉ=cìåÇç=fo=ffI=

êÉáåÑçêÅáåÖ=áå=íÜáë=ã~ååÉê=íÜÉ=áåîÉëíãÉåí=Å~é~Äáäáíó=áå=

pjbë=~åÇ=ÄìáäÇJìé=éêçàÉÅíëK=qÜáë=áåîÉëíãÉåí=ï~ë=

Ñçêã~äáëÉÇ=çå=Q=gìäó=OMNP=~åÇ=ÅçãéäáÉë=ïáíÜ=íÜÉ=

ÅçããáíãÉåí=ã~ÇÉ=Äó=_mf=ïáíÜáå=íÜÉ=~ãÄáí=çÑ=áíë=

Å~éáí~äáë~íáçå=éä~åK=

qÜÉ=éçêíÑçäáç=çÑ=áåîÉëíãÉåíë=ìåÇÉê=ã~å~ÖÉãÉåí=áå=_mfÛë=

mêáî~íÉ=bèìáíó=~êÉ~=~í=PM=gìåÉ=OMNP=ï~ë=~ë=ÑçääçïëW=

=

fåîÉëíáãÉåíçë=ÇÉ=mêáî~íÉ=bèìáíó=

= B=ÜÉäÇ= aÉëÅêáéíáçå=

j~å~ÖÉÇ=ÑìåÇë= =

`~ê~îÉä~=ÑìåÇ= RNKUBb~êäóJëí~ÖÉ=~åÇ=ëÉÉÇ=Å~éáí~ä=

áåîÉëíãÉåíë=áå=mçêíìÖìÉëÉ=pjbÛë==

fåíÉêJoáëÅç=ff=ÑìåÇ= QSKMBbñé~åëáçå=~åÇ=Äìóçìí=áåîÉëíãÉåíë=

áå=mçêíìÖìÉëÉ=pjbÛë=

ms`á= VKMBfåîÉëíãÉåí=áå=éêáî~íÉ=Éèìáíó=~åÇ=

îÉåíìêÉ=Å~éáí~ä=ÑìåÇë=áå=mçêíìÖ~ä=

bèìáíó=áåíÉêÉëíë
N
= =

fåíÉêJoáëÅç= QVKMBsÉåíìêÉ=Å~éáí~ä=ÑìåÇ=ã~å~ÖÉê=

NF=fåÅäìÇÉë=é~êíáÅáé~íáåÖ=áåíÉêÉëí=çÑ=OKTOB=áå=`çêéçê~Åáµå=cáå~åÅáÉê~=^êÅç=ëíÉããáåÖ=Ñêçã=

íÜÉ=ëï~é=çéÉê~íáçå=áåîçäîáåÖ=íÜÉ=ëÜ~êÉë=çÑ=råáíÉÇ=táåÉêáÉë=eçäÇáåÖI=pK^K=EéêÉëÉåí=å~ãÉ=

çÑ=^êÅç=_çÇÉÖ~ë=råáÇ~ëF=Ñçê=ëÜ~êÉë=çÑ=íÜÉ=ÜçäÇáåÖ=Åçãé~åó=ïÜáÅÜ=Åçåíêçäë=áí=EçéÉê~íáçå=

íççâ=éä~ÅÉ=áå=j~ó=OMNPFK=_ÉëáÇÉë=råáíÉÇ=táåÉêáÉë=eçäÇáåÖI=`çêéçê~Åáµå=cáå~åÅáÉê~=

^êÅç=Ü~ë=çíÜÉê=ëÜ~êÉÜçäÇáåÖë=áå=çíÜÉê=ïáåÉ=éêçÇìÅáåÖ=~åÇ=ÇáëíêáÄìíáçå=Åçãé~åáÉëI=áå=

~ÇÇáíáçå=íç=~ëëÉíë=áå=íÜÉ=ÜçíÉä=ÄìëáåÉëë=~åÇ=~ëëçÅá~íÉÇ=ïáíÜ=ïáåÉJã~âáåÖK=qÜçëÉ=

ÜçäÇáåÖë=~äëç=áåÅäìÇÉ=~=OMKMB=ëí~âÉ=áå=`~ê~îÉä~=dÉëí=EcççÇ=êÉí~áäáåÖ=J=e~~ÖÉå=a~òëF=

~åÇ=~=VKOB=ëí~âÉ=áå=`çåÇìêáä=EÅáîáä=ÉåÖáåÉÉêáåÖ=~åÇ=éìÄäáÅ=ïçêâëFK=

 



fåíÉêå~íáçå~ä=çéÉê~íáçåë=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= PR=

_^k`l=ab=cljbkql=^kdli^=

få=gìåÉ=OMNP=_~åÅç=ÇÉ=cçãÉåíç=^åÖçä~Ûë=E_c^F=

ëÜ~êÉÜçäÇÉêëÛ=Éèìáíó=ï~ë=RRT=jK€, ïÜáäÉ=~ëëÉíë=~í=íÜÉ=

ë~ãÉ=Ç~íÉ=íçí~ääÉÇ S=NTN=jK€K=

=

^í=íÜÉ=ÅäçëÉ=çÑ=gìåÉ=OMNPI=_c^=Äç~ëíÉÇ=~=ÅçããÉêÅá~ä=

åÉíïçêâ=ÅçãéêáëáåÖ=NTN=Äê~åÅÜÉëI=ïÜáÅÜ=êÉéêÉëÉåíë=~=TB=

ÖêçïíÜ=êÉä~íáîÉ=íç=íÜÉ=ë~ãÉ=éÉêáçÇ=~=óÉ~ê=~ÖçK==

=

oÉëçìêÅÉë=

`ìëíçãÉê=êÉëçìêÅÉë=áå=gìåÉ=OMNP=~ãçìåíÉÇ=íç=R=

PRQ=jK€I=êÉÖáëíÉêáåÖ=~=VB=ÖêçïíÜ=êÉä~íáîÉ=íç=íÜÉ=ë~ãÉ=

éÉêáçÇ=áå=OMNOK=

=

_c^=Ü~Ç=~=NRKVB=ã~êâÉí=ëÜ~êÉ=áå=ÇÉéçëáíë=áå=j~ó=OMNPK=

 

iç~åë=

qÜÉ=ÅìëíçãÉê=äç~åë=éçêíÑçäáç=ÇÉÅêÉ~ëÉÇ=Äó=~=óÉ~êJçåJóÉ~ê=

SKSB=íç=N=NPR=jK€K=^ÅÅçêÇáåÖ=íç=ÅÉåíê~ä=Ä~åâ=ëí~íáëíáÅë=

E_k^FI=_c^Ûë=ã~êâÉí=ëÜ~êÉ=áå=j~ó=OMNP=ï~ë=NMBK=

=

pÉÅìêáíáÉë=éçêíÑçäáç=

_c^Ûë=ëÉÅìêáíáÉë=éçêíÑçäáç=~í=PM=gìåÉ=OMNP=~ãçìåíÉÇ=íç=

N=SVN=jK€=ïÜáÅÜ=êÉéêÉëÉåíÉÇ=OTB=çÑ=íÜÉ=_~åâÛë=~ëëÉíëK=

qÜÉ=ëÜçêíJíÉêã=ëÉÅìêáíáÉë=éçêíÑçäáçI=ÅçåëíáíìíÉÇ=Äó=

qêÉ~ëìêó=_áääëI=ï~ë=ONN=jK€=ïÜáäÉ=íÜÉ=éçêíÑçäáç=çÑ=

ãÉÇáìãJíÉêã=ëÉÅìêáíáÉë=ÅçãéêáëáåÖ=qêÉ~ëìêó=_çåÇëI=

ÇÉåçãáå~íÉÇ=áå=^hw=~åÇ=áå=rpaI=~ãçìåíÉÇ=íç=

N=QTS=jK€K=

=

`~êÇë=~åÇ=~ìíçã~íÉÇ=Ä~åâáåÖ=

_c^=Ü~ë=~=äÉ~ÇáåÖ=éçëáíáçå=áå=ÇÉÄáí=~åÇ=ÅêÉÇáí=Å~êÇë=áå=

^åÖçä~I=êÉÅçêÇáåÖI=~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=TQN=

íÜçìë~åÇ=î~äáÇ=ÇÉÄáí=Å~êÇëI=ïÜáÅÜ=ÅçêêÉëéçåÇÉÇ=íç=~=

ã~êâÉí=ëÜ~êÉ=çÑ=OOKVBK=lå=íÜÉ=ë~ãÉ=Ç~íÉ=íÜÉêÉ=ïÉêÉ=

NQ=íÜçìë~åÇ=~ÅíáîÉ=ÅêÉÇáí=Å~êÇë=E`ä~ëëáÅ=~åÇ=dçäÇFK=
=

qÜÉ=_~åâ=ã~áåí~áåë=~=éêçãáåÉåí=éçëáíáçå=áå=íÉêãë=çÑ=íÜÉ=

ëíçÅâ=çÑ=~ÅíáîÉ=mlp=~åÇ=^qj=ÉèìáéãÉåí=áå=gìåÉ=OMNPI=

Ü~îáåÖ=íÉêãáå~íÉÇ=íÜÉ=Ñáêëí=Ü~äÑ=çÑ=íÜÉ=óÉ~ê=ïáíÜ=Q=PRS=

mlp=íÉêãáå~äëI=ÅçêêÉëéçåÇáåÖ=íç=Ñáêëí=éä~ÅÉ=ïáíÜ=~=OSKVB=

ã~êâÉí=ëÜ~êÉI=~åÇ=PPQ=^qj=ÅçêêÉëéçåÇáåÖ=íç=ëÉÅçåÇ=

éçëáíáçå=ïáíÜ=~=NSKVB=ã~êâÉí=ëÜ~êÉK=
=

fåëçÑ~ê=~ë=oÉãçíÉ=_~åâáåÖ=áë=ÅçåÅÉêåÉÇI=_c^=pjp=Ü~Ç=

OOQKR=íÜçìë~åÇ=ëìÄëÅêáÄÉê=ÅìëíçãÉêë=~í=íÜÉ=ÉåÇ=çÑ=gìåÉK=

^ë=ÅçåÅÉêåë=ÜçãÉÄ~åâáåÖI=_c^=êÉÖáëíÉêÉÇ=áå=gìåÉ=OMNP=~=

íçí~ä=çÑ=PRTKO=íÜçìë~åÇ=ìëÉêë=çÑ=_c^=kÉíI=çÑ=ïÜçã=

PQUKT=íÜçìë~åÇ=ÅçêêÉëéçåÇ=íç=íÜÉ=fåÇáîáÇì~äë=ëÉÖãÉåí=

~åÇ=UKR=íÜçìë~åÇ=íç=íÜÉ=`çãé~åáÉë=ëÉÖãÉåíK=

=
_~åÅç=ÇÉ=cçãÉåíç=^åÖçä~==
pÉäÉÅíÉÇ=áåÇáÅ~íçêë= ^ãçìåíë=áå=jK€ 

=
gìåKNO= gìåKNP= ∆∆∆∆B    

kÉí=íçí~ä=~ëëÉíë= R=SSN= S=NTN= VKMB=

iç~åë=íç=`ìëíçãÉêë= N=ONS= N=NPR= JSKSB=

`ìëíçãÉê=êÉëçìêÅÉë= Q=VNO= R=PRQ= VKMB=

pÜ~êÉÜçäÇÉêëÛ=Éèìáíó= =RON= =RRT= SKTB=

bãéäçóÉÉë=EåçKF= O=ONP= O=PUM= TKRB=

_ê~åÅÜÉë=EåçKF= =NSM= =NTN= SKVB=

^qj=ã~ÅÜáåÉë=EåçKF= =PNN= =PPQ= TKQB=

mlp=EåçKF= P=PPT= Q=PRS= PMKRB=

`ìëíçãÉêë=EíÜçìë~åÇF= =VTN= N=NPV= NTKPB=

 

 

 

=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= PS=

=

`^jm^fdkp=
_c^=kÉí=bãéêÉë~ë=

fåëíáíìíáçå~ä=Å~ãé~áÖå=ïáíÜ=íÜÉ=çÄàÉÅíáîÉ=çÑ=éêçãçíáåÖ=íÜÉ=

ÜçãÉÄ~åâáåÖ=ëÉêîáÅÉë=Ñçê=Åçãé~åáÉëK=qÜÉ=é~óãÉåí=çÑ=

ë~ä~êáÉë=ïáíÜçìí=Ü~îáåÖ=íç=Öç=íç=íÜÉ=Ä~åâ=ï~ë=íÜÉ=ÅÉåíê~ä=

ãÉëë~ÖÉ=íÜêçìÖÜçìí=íÜÉ=Å~ãé~áÖåK=

=

pmlkplopefmp=
iì~åÇ~=Å~êåáî~ä==

_c^=ëìééçêíÉÇ=íÜÉ=iì~åÇ~=`~êåáî~ä=~ë=é~êí=çÑ=áíë=ëíê~íÉÖó=çÑ=

é~óáåÖ=íêáÄìíÉ=íç=íÜÉ=éçéìä~ê=íê~Çáíáçå=~åÇ=^åÖçä~Ûë=î~ëí=

Åìäíìê~ä=ÜÉêáí~ÖÉK=qÜÉ=_~åâ=ëéçåëçêÉÇ=íÜáë=ÉîÉåí=Ñçê=íÜÉ=TíÜ=

íáãÉ=êÉáåÑçêÅáåÖ=áíë=áåíÉåíáçå=íç=ÄÉ=éêÉëÉåí=~í=íÜÉ=ÅçìåíêóÛë=

ã~áå=Åìäíìê~ä=ÑÉëíáîáíáÉëK=

=

`äìÄÉ=aÉëéçêíáîç=N⁄=ÇÉ=^Öçëíç=

_c^=êÉåÉïÉÇ=Ñçê=íÜÉ=QíÜ=ÅçåëÉÅìíáîÉ=óÉ~ê=áíë=ëéçåëçêëÜáé=çÑ=

íÜÉ=ëÉåáçê=ëçÅÅÉê=íÉ~ã=çÑ=íÜÉ=`äìÄÉ=aÉëéçêíáîç=N⁄=ÇÉ=^ÖçëíçK=

qÜÉ=ëéçåëçêëÜáé=ÉñíÉåÇë=íç=~ää=ÅçãéÉíáíáçåë=áå=ïÜáÅÜ=N⁄=ÇÉ=

^Öçëíç=áë=áåîçäîÉÇ=áåI=å~ãÉäó=íÜÉ=dáê~Äçä~=~åÇ=q~´~=ÇÉ=

^åÖçä~=E^åÖçä~=`ìéFK 

=

=

^t^oap=
_Éëí=ÅçããÉêÅá~ä=Ä~åâ=áå==^åÖçä~=

_c^=ï~ë=ÇáëíáåÖìáëÜÉÇ=ïáíÜ=íÜÉ=~ï~êÇ=E_Éëí=`çããÉêÅá~ä=

_~åâ=áå=^åÖçä~=áå=OMNPÒ=Äó=íÜÉ=éçêí~ä=däçÄ~ä=_~åâáåÖ=~åÇ=

cáå~åÅÉ=oÉîáÉïK=qÜÉ=ÇáëíáåÅíáçå=Ü~Ç=~ë=íÜÉ=ÅÜáÉÑ=Ñ~Åíçê=íÜÉ=

ÇáîÉêëáÑáÉÇ=ê~åÖÉ=çÑ=éêçÇìÅíë=~åÇ=ëÉêîáÅÉëI=ïÜáäÉ=~äëç=

ÜáÖÜäáÖÜíáåÖW=ä~ìåÅÜ=çÑ=ÇáëíáåÅíáîÉ=~åÇ=áååçî~íáîÉ=éêçÇìÅíëX=

íÜÉ=ÉñíÉåëáîÉ=Äê~åÅÜ=åÉíïçêâ=~åÇ=íÜÉ=pçÅá~ä=oÉëéçåëáÄáäáíó=

~êÉ~I=ïÜáÅÜ=ÉãÄê~ÅÉë=éêçàÉÅíë=áå=íÜÉ=ÑáÉäÇë=çÑ=eÉ~äíÜI=

bÇìÅ~íáçå=~åÇ=pçÅá~ä=pçäáÇ~êáíóK=

=

pìéÉêÄê~åÇë=OMNP==

_c^=ï~ë=ÇáëíáåÖìáëÜÉÇ=Ñçê=íÜÉ=íÜáêÇ=íáãÉ=~ë=~=Äê~åÇ=çÑ=

ÉñÅÉääÉåÅÉ=Äó=pìéÉêÄê~åÇëK==

=

c~ãáäá~êáíóI=oÉäÉî~åÅÉI=p~íáëÑ~ÅíáçåI=içó~äíó=~åÇ=

`çããáíãÉåí=ïÉêÉ=íÜÉ=ã~áå=Ñ~Åíçêë=ïÜáÅÜ=ïÉêÉ=íÜÉ=

ÅçêåÉêëíçåÉ=çÑ=íÜáë=ÜçåçìêK==

=

qÜÉ=pìéÉêÄê~åÇë=^åÖçä~=éêçàÉÅí=êÉîÉ~äë=íÜÉ=_ê~åÇë=çÑ=

bñÅÉääÉåÅÉ=ÉäÉÅíÉÇ=Ñçê=íÜÉáê=éÉêÑçêã~åÅÉ=çå=íÜÉ=å~íáçå~ä=

ã~êâÉíK==

=

=

=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= PT=

_`f=Ó=_^k`l=`ljbo`f^i=b=ab=fksbpqfjbkqlp=

qçí~ä=~ëëÉíë=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=Ñáêëí=Ü~äÑ=çÑ=OMNP=ïÉêÉ=N=

VNN=jK€I=êÉéêÉëÉåíáåÖ=~=NRB=áåÅêÉ~ëÉ=êÉä~íáîÉ=íç=gìåÉ=

OMNOK=få=gìåÉ=OMNP=íÜÉ=_~åâ=Ü~Ç=~=OUKOB=ã~êâÉí=ëÜ~êÉ=

çÑ=íÜÉ=jçò~ãÄáÅ~å=Ñáå~åÅá~ä=ëóëíÉãÛë=íçí~ä=~ëëÉíëK==

=

aÉéçëáíë=

aÉéçëáíë=í~âÉå=Ñêçã=`ìëíçãÉêë=êÉÖáëíÉêÉÇ=áå=gìåÉ=OMNPI=

ïÜÉå=ãÉ~ëìêÉÇ=áå=ÉìêçI=~=NTB=ÖêçïíÜI=~ãçìåíáåÖ=íç=N=

QMU=jK€K=aÉéçëáíë=áå=å~íáçå~ä=ÅìêêÉåÅó=ÅçåëíáíìíÉÇ=íÜÉ=

ãçëí=áãéçêí~åí=ÅçãéçåÉåí=çÑ=íÜÉ=~ÑçêÉãÉåíáçåÉÇ=ÖêçïíÜK=

^í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=_`f=Ü~Ç=~=OUKVB=ã~êâÉí=ëÜ~êÉ=

áå=ÇÉéçëáíëK=

=

iç~åë=

qÜÉ=åÉí=äç~åë=éçêíÑçäáçI=î~äìÉÇ=áå=ÉìêçI=éçëíÉÇ=RB=ÖêçïíÜI=

ëí~åÇáåÖ=~í=VVV=jK€. qÜÉ=äç~å=éçêíÑçäáçÛë=ãçÇÉê~íÉ=

éÉêÑçêã~åÅÉ=áë=Éñéä~áåÉÇ=Äó=íÜÉ=ëíêáåÖÉåí=äÉåÇáåÖ=éçäáÅó=

~åÇ=Ä~ä~åÅÉ=ëÜÉÉí=ã~å~ÖÉãÉåíI=å~ãÉäó=Ñçê=äáèìáÇáíó=~åÇ=

íÜÉ=íê~åëÑçêã~íáçå=ê~íáçK=_`fÛë=ã~êâÉí=ëÜ~êÉ=áå=íÜÉ=äç~å=

ëÉÖãÉåí=ï~ë=ëáíì~íÉÇ=áå=gìåÉ=OMNP=~í=OUKQBK=

=

aáëíêáÄìíáçå=åÉíïçêâ=

oÉÑäÉÅíáåÖ=_`fÛë=ÅçããáíãÉåí=íç=íÜÉ=ÅçããÉêÅá~ä=åÉíïçêâÛë=

Éñé~åëáçå=áå=êÉÅÉåí=óÉ~êëI=íÜÉ=Ä~åâ=áå=gìåÉ=OMNP=Äç~ëíÉÇ=

~=íçí~ä=çÑ=NPM=ÇáëíêáÄìíáçå=éçáåíëI=çÑ=ïÜáÅÜ=NNS=íê~Çáíáçå~ä=

Äê~åÅÜÉëI=T=ÄìëáåÉëë=ÅÉåíêÉë=~åÇ=T=ÉñÅäìëáîÉ=ÅÉåíêÉëK=lå=

íÜÉ=çíÜÉê=ëáÇÉI=íÜÉ=^qj=~åÇ=mlp=åÉíïçêâ=áåÅêÉ~ëÉÇ=Äó=NR=

ìåáíë=EHRBF=~åÇ=N=QOM=ìåáíë=EHQTBFI=êÉëéÉÅíáîÉäó=áå=íÜÉ=

ä~ëí=óÉ~êI=íç=íçí~ä=PNV=^qj=~åÇ=Q=QQQ=mlpK=qÜÉ=Ä~åâÛë=

ÅìëíçãÉê=Ä~ëÉ=åìãÄÉêÉÇ=SPV=íÜçìë~åÇ=Eìé=PNBF=ïÜç=

ïÉêÉ=ëÉêîÉÇ=Äó=~=íçí~ä=çÑ=O=MPV=ÉãéäçóÉÉëK=

_~åÅç=`çãÉêÅá~ä=É=ÇÉ=fåîÉëíáãÉåíçë==
pÉäÉÅíÉÇ=áåÇáÅ~íçêë= ^ãçìåíë=áå=jK€ 

== gìåKNO= gìåKNP= ∆∆∆∆B    

kÉí=íçí~ä=~ëëÉíë= N=SST= N=VNN= NQKSB=

iç~åë=íç=`ìëíçãÉêë=EåÉíF= =VRR= =VVV= QKSB=

`ìëíçãÉê=ÇÉéçëáíë= N=OMM= N=QMU= NTKQB=

pÜ~êÉÜçäÇÉêëÛ=Éèìáíó= =NOP= =NPU= NNKSB=

bãéäçóÉÉë=EåçKF= N=UMR= O=MPV= NPKMB=

_ê~åÅÜÉë=EåçKF= =NOT= =NPM= OKQB=

^qj=ã~ÅÜáåÉë=EåçKF= =PMQ= =PNV= QKVB=

mlp=EåçKF= P=MOQ= Q=QQQ= QTKMB=

`ìëíçãÉêë=EíÜçìë~åÇF= =QUS= =SPV= PNKRB=

=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=N
ëí
=Ü~äÑ=OMNP= PU=

jlw^j_fnrb=cfk^k`f^i=pbosf`bp=afsfpflk=

dáîÉå=íÜÉ=áãéçêí~åÅÉ=çÑ=íÜÉ=mêçàÉÅí=cáå~åÅÉ=~ÅíáîáíáÉë=áå=

mçêíìÖìÉëÉJëéÉ~âáåÖ=ÅçìåíêáÉëI=áå=é~êíáÅìä~êI=^åÖçä~I=

jçò~ãÄáèìÉ=~åÇ=`~éÉ=sÉêÇÉI=íÜÉ=jçò~ãÄáèìÉ=cáå~åÅá~ä=

pÉêîáÅÉë=aáîáëáçå=~åÇ=~=jçò~ãÄáèìÉJä~ï=cáå~åÅá~ä=

pÉêîáÅÉë=`çãé~åó=Ä~ëÉÇ=áå=j~éìíçI=ìåÇÉêí~âÉ=íÜÉ=

éêçãçíáçåI=éêçëéÉÅíáåÖ=~åÇ=ÉñÉÅìíáçå=çÑ=Ñáå~åÅá~ä=

Åçåëìäí~åÅóI=çêÖ~åáë~íáçå=~åÇ=ãçìåíáåÖ=çÑ=ëíêìÅíìêÉÇ=

Ñáå~åÅáåÖ=ã~åÇ~íÉëK==

=

^í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=íÜÉ=äç~åë=~åÇ=Öì~ê~åíÉÉë=

éçêíÑçäáç=áå=^ÑêáÅ~å=ÅçìåíêáÉë=ãçåáíçêÉÇ=Äó=íÜÉ=

jçò~ãÄáèìÉ=cáå~åÅá~ä=pÉêîáÅÉë=aáîáëáçå=íçí~ääÉÇ=

NMUKU=jK€.=

=

bpq^_ifpejbkq=lc=_mf=jl†^j_fnrb=

qÜÉ=åÉÅÉëë~êó=Ñçêã~ä=éêçÅÉÇìêÉë=~êÉ=ÅìêêÉåíäó=ìåÇÉêï~ó=

Ñçê=íÜÉ=ÅçããÉåÅÉãÉåí=çÑ=ÄìëáåÉëëI=Éåîáë~ÖÉÇ=Ñçê=íÜÉ=ÉåÇ=

çÑ=gìäó=çÑ=~=jçò~ãÄáèìÉJä~ï=áåîÉëíãÉåí=Åçãé~åó=áå=

j~éìíç=Ó=_mf=jç´~ãÄáèìÉI=ÇÉÇáÅ~íÉÇ=íç=íÜÉ=éêçîáëáçå=çÑ=

ëÉêîáÅÉë=áå=íÜÉ=~êÉ~=çÑ=Ñáå~åÅá~ä=Åçåëìäí~åÅó=~åÇ=

ãÉÇáìãLäçåÖJíÉêã=Ñáå~åÅá~ä=ëíêìÅíìêáåÖ=áå=jçò~ãÄáèìÉ=

~åÇ=ëìêêçìåÇáåÖ=ÅçìåíêáÉëK==

=

_mf=jç´~ãÄáèìÉI=áå=íÜÉ=ÅçåÇìÅí=çÑ=áíë=ÄìëáåÉëëI=ïáää=ëÉÉâ=

íç=äá~áëÉ=ïáíÜ=íÜÉ=ã~àçê=ëéÉÅá~äáëí=~êÉ~ë=çÑ=_~åÅç=_mf=áå=

mçêíìÖ~äI=åçí~Ääó=ïáíÜ=íÜÉ=jçò~ãÄáèìÉ=cáå~åÅá~ä=pÉêîáÅÉë=

aáîáëáçåI=íÜÉ=^ÑêáÅ~=lÑÑáÅÉI=íÜÉ=_ìëáåÉëë=aÉîÉäçéãÉåí=

råáí=E^åÖçä~F=~åÇ=íÜÉ=oÉëÉ~êÅÜ=aÉé~êíãÉåíI=~ë=ïÉää=~ë=áå=

jçò~ãÄáèìÉI=ïáíÜ=_`fK=

=

qÜÉëÉ=ÇÉîÉäçéãÉåíë=~êÉ=~áãÉÇ=~í=êÉáåÑçêÅáåÖ=íÜÉ=_~åâÛë=

ÅçããáíãÉåí=íç=íÜÉ=jçò~ãÄáÅ~å=ã~êâÉíI=ÅçãéäÉãÉåíáåÖ=

íÜÉ=ÉñáëíáåÖ=éêÉëÉåÅÉI=~åÇ=âÉÉéáåÖ=é~ÅÉ=ïáíÜ=

jçò~ãÄáèìÉÛë=ÖêçïíÜ=~åÇ=íÜÉ=~ãÄáíáçìë=áåîÉëíãÉåí=éä~åë=

ëÅÜÉÇìäÉÇ=Ñçê=íÜÉ=åÉñí=ÑÉï=óÉ~êë=áå=íÜÉ=ÅçìåíêóK===

=



cáå~åÅá~ä=êÉîáÉï=
=
=
=
lsbosfbt=lc=`lkplifa^qba=obpriqp= `çåëçäáÇ~íÉÇ=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= PV=

_mf=êÉÅçêÇÉÇ=áå=íÜÉ=Ñáêëí=Ü~äÑ=çÑ=OMNP=~=ÅçåëçäáÇ~íÉÇ=åÉí=

éêçÑáí=çÑ=RUKV=jK€I=ïÜáÅÜ=ÅçêêÉëéçåÇë=íç=~=PMKTB=

ÇÉÅêÉ~ëÉ=ïÜÉå=Åçãé~êÉÇ=ïáíÜ=íÜÉ=URKN=jK€ åÉí=éêçÑáí 

êÉéçêíÉÇ=Ñçê=íÜÉ=ë~ãÉ=éÉêáçÇ=ä~ëí=óÉ~êK==

=

b~êåáåÖë=éÉê=ëÜ~êÉ=E_~ëáÅ=bmpF=ï~ë=MKMQP=€=EMKMUR=€=áå=

íÜÉ=N
ëí
=Ü~äÑ=çÑ=OMNOFK=

=

qÜÉ=êÉíìêå=çå=ÅçåëçäáÇ~íÉÇ=~îÉê~ÖÉ=ëÜ~êÉÜçäÇÉêëÛ=Éèìáíó=

EolbF=ï~ë=ëáíì~íÉÇ=~í=RKOBK 

=

açãÉëíáÅ=çéÉê~íáçåëÛ=ÅçåíêáÄìíáçå=íç=ÅçåëçäáÇ~íÉÇ=éêçÑáí=áå=

íÜÉ=ëáñ=ãçåíÜë=ï~ë=OMKQ=jK€K=qÜÉ=olb=çå=ÇçãÉëíáÅ=

çéÉê~íáçåë=J=íç=ïÜáÅÜ=URB=çÑ=íÜÉ=dêçìéÛë=Å~éáí~ä=áë=

~ääçÅ~íÉÇ=J=ï~ë=ëáíì~íÉÇ=~í=OKNBK=

fåíÉêå~íáçå~ä=~Åíáîáíó=J=ïÜáÅÜ=êÉÑÉêë=éêáã~êáäó=íç=íÜÉ=

ÄìëáåÉëë=Å~êêáÉÇ=çå=Äó=_c^=áå=^åÖçä~=~åÇI=çå=~=ëã~ääÉê=

ëÅ~äÉI=Äó=_`f=áå=jçò~ãÄáèìÉ=Ó=ÅçåíêáÄìíÉÇ=PUKR=jK€=íç=

ÅçåëçäáÇ~íÉÇ=éêçÑáíK==

=

få=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPI=áå=áíë=áåÇáîáÇì~ä=~ÅÅçìåíëI=_c^=

ÖÉåÉê~íÉÇ=~=êÉíìêå=çå=ëÜ~êÉÜçäÇÉêëÛ=Éèìáíó=EolbF=çÑ==

OSKPBI=ïÜáäÉ=_`f=éçëíÉÇ=~=olb=çÑ=NVKRBK=

qÜÉ=olb=Ñêçã=áåíÉêå~íáçå~ä=~Åíáîáíó=E~ÑíÉê=ÅçåëçäáÇ~íáçå=

~ÇàìëíãÉåíëF=ï~ë=ëáíì~íÉÇ=~í=OOKSBK=^å=~îÉê~ÖÉ=çÑ=NRB=

çÑ=íÜÉ=dêçìéÛë=Å~éáí~ä=ï~ë=~ääçÅ~íÉÇ=íç=áåíÉêå~íáçå~ä=

çéÉê~íáçåë=áå=íÜÉ=N
ëí
=Ü~äÑ=çÑ=OMNPK=

=

kÉí=éêçÑáíI=ÉÑÑáÅáÉåÅó=~åÇ=éêçÑáí~Äáäáíó= ^ãçìåíë=áå=jK€ 

== Nëí=Ü~äÑ=OMNO= Nëí=Ü~äÑ=OMNP=

== `çåëçäáÇ~íÉÇ==
açãÉëíáÅ=

~Åíáîáíó=

fåíÉêå~íáçå~ä=

~Åíáîáíó=
`çåëçäáÇ~íÉÇ==

mêçÑáíI=ÉÑáÅáÉåÅó=~åÇ=éêçÑáí~Äáäáíó= ======== == == ========

kÉí=éêçÑáí= =URKN= =OMKQ= =PUKR= =RUKV=

kÉí=éêçÑáí=éÉê=ëÜ~êÉN= MKMUR= MKMNR= MKMOU= MKMQP=

`~ëÜ=Ñäçï=~ÑíÉê=í~ñ~íáçå= =OUOKV= =NUPKU= =ROKO= =OPSKM=

kÉí=çéÉê~íáåÖ=êÉîÉåìÉ= =SPOKV= =QORKV= =NRTKT= =RUPKT=

kÉí=çéÉê~íáåÖ=êÉîÉåìÉ=éÉê=bãéäçóÉÉO=EíÜçìë~åÇë=çÑ=ÉìêçF= TO= ST= SU= ST=

léÉê~íáåÖ=Åçëíë=L=åÉí=çéÉê~íáåÖ=êÉîÉåìÉ=Eä~ëí=NO=ãçåíÜëF=P= SMKMB= RPKOB= QNKPB= RMKOB=

léÉê~íáåÖ=Åçëíë=L=åÉí=çéÉê~íáåÖ=êÉîÉåìÉI=ÉñÅäìÇáåÖ=åçåJêÉÅìêêáåÖ=
áãé~Åíë=Eä~ëí=NO=ãçåíÜëF=Q=

SRKQB= TSKPB= QNKPB= SRKMB=

^îÉê~ÖÉ=íçí~ä=~ëëÉíë= QP=VQN= PU=UTP= S=MQO= QP=TMV=

oÉíìêå=çå=~îÉê~ÖÉ=íçí~ä=~ëëÉíë=Eol^F= MKSB= MKNB= OKRB= MKQB=

^îÉê~ÖÉ=pÜ~êÉÜçäÇÉêëD=ÉèìáíóR= N=TSV= N=VNR= =PQN= O=ORS=

oÉíìêå=çå=~îÉê~ÖÉ=pÜ~êÉÜçäÇÉêëD=Éèìáíó=EolbFR= VKSB= OKNB= OOKSB= RKOB=
NF=kÉí=éêçÑáí=ÇáîáÇÉÇ=Äó=íÜÉ=~îÉê~ÖÉ=åìãÄÉê=çÑ=áëëìÉÇ=ëÜ~êÉëI=~ÑíÉê=ÇÉÇìÅíáåÖ=íêÉ~ëìêó=ëíçÅâëI=~åÇ=~ÇàìëíÉÇ=Ñçê=íÜÉ=Å~éáí~ä=áåÅêÉ~ëÉ=Äó=ï~ó=çÑ=Å~ëÜ=áåàÉÅíáçå=êÉ~äáëÉÇ=áå=^ìÖìëí=OMNO=
EOMM=jK€FK=

OF=q~âáåÖ=áåíç=ÅçåëáÇÉê~íáçå=íÜÉ=åìãÄÉê=çÑ=bãéäçóÉÉë=çÑ=íÜÉ=Åçãé~åáÉë=ïÜáÅÜ=~êÉ=ÅçåëçäáÇ~íÉÇ=áå=ÑìääK=
PF=léÉê~íáåÖ=Åçëíë=~ë=~=éÉêÅÉåí~ÖÉ=çÑ=åÉí=çéÉê~íáåÖ=êÉîÉåìÉK=
QF=bñÅäìÇáåÖ=åçåJêÉÅìêêáåÖ=áãé~Åíë=çå=ÄçíÜ=Åçëíë=~åÇ=êÉîÉåìÉëK==
RF=få=Å~äÅìä~íáåÖ=olbI=íÜÉ=Ñ~áê=î~äìÉ=êÉëÉêîÉ=EåÉí=çÑ=ÇÉÑÉêêÉÇ=í~ñÉëF=êÉä~íáåÖ=íç=íÜÉ=éçêíÑçäáç=çÑ=~î~áä~ÄäÉJÑçêJë~äÉ=Ñáå~åÅá~ä=~ëëÉíë=áë=ÉñÅäìÇÉÇ=Ñêçã=ëÜ~êÉÜçäÇÉêëÛ=ÉèìáíóK=
=



= `çåëçäáÇ~íÉÇ=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= QM=

`çåëçäáÇ~íÉÇ=áåÅçãÉ=ëí~íÉãÉåí= ^ãçìåíë=áå=jK€==

 

==   Domestic activity International activity Consolidated 

== ==
Nëí=

eKNO=

Nëí=

eKNP=
∆∆∆∆B=

Nëí=

eKNO=

Nëí=

eKNP=
∆∆∆∆B=

Nëí=

eKNO=

Nëí=

eKNP=
∆∆∆∆B=

kÉí=áåíÉêÉëí=áåÅçãÉ=Eå~êêçï=ëÉåëÉF=== 1 =NUMKT= =NOVKO= EOUKRBF= =VQKN= =VMKM= EQKQBF= =OTQKU= =ONVKO= EOMKOBF=

líÜÉê=áåÅçãÉ=N= 2 =NTKP= =NTKN= EMKUBF= =MKM= =MKP= == =NTKP= =NTKQ= MKUB=

kÉí=áåíÉêÉëí=áåÅçãÉ                                      [ = 1 + 2]= 3 =NVUKM= =NQSKQ= EOSKNBF= =VQKN= =VMKO= EQKNBF= =OVOKN= =OPSKS= ENVKMBF=

qÉÅÜåáÅ~ä=êÉëìäí=Ñêçã=áåëìê~åÅÉ=Åçåíê~Åíë=== 4 =NOKP= =NNKO= EUKOBF= ==
=

== =NOKP= =NNKO= EUKOBF=

`çããáëëáçåë=~åÇ=çíÜÉê=ëáãáä~ê=áåÅçãÉ=EåÉíF=== 5 =NPPKM= =NPMKM= EOKPBF= =OPKU= =OTKN= NPKTB= =NRSKV= =NRTKN= MKOB=

mêçÑáíë=Ñêçã=Ñáå~åÅá~ä=çéÉê~íáçåë=== 6 =NQRKU= =NQTKP= NKMB= =POKP= =QNKM= OTKMB= =NTUKN= =NUUKP= RKTB=

léÉê~íáåÖ=áåÅçãÉ=~åÇ=ÅÜ~êÖÉë=== 7 E=SKRF= E=VKMF= EQMKNBF= =MKN= E=MKSF= EUPSKMBF= E=SKQF= E=VKSF= ERMKTBF=

kÉí=çéÉê~íáåÖ=êÉîÉåìÉ====    [==∑=3 to 7]= 8 =QUOKS= =QORKV= ENNKTBF=
=

NRMKP=
=NRTKT= RKMB= =SPOKV= =RUPKT= ETKUBF=

mÉêëçååÉä=ÅçëíëI=ÉñÅäìÇáåÖ=åçåJêÉÅìêêáåÖ=áíÉãë= 9 =NRRKT= =NRMKS= EPKPBF= =PNKN= =PPKO= SKVB= =NUSKU= =NUPKU= ENKSBF=

=lìíëáÇÉ=ëìééäáÉë=~åÇ=ëÉêîáÅÉë=== 10 =VNKV= =VNKR= EMKRBF= =OTKR= =OUKM= NKTB= =NNVKR= =NNVKR= MKNB=

=aÉéêÉÅá~íáçå=çÑ=ÑáñÉÇ=~ëëÉíë=== 11 =NMKS= =VKQ= ENNKTBF= =SKP= =SKR= PKQB= =NSKV= =NRKV= ESKNBF=

léÉê~íáåÖ=ÅçëíëI=ÉñÅäìÇáåÖ=åçåJêÉÅìêêáåÖ=

=éÉêëçååÉä=Åçëíë================xZ=∑=9 to 11]=
12 =ORUKP= =ORNKR= EOKSBF= =SQKV= =STKT= QKQB= =POPKO= =PNVKO= ENKOBF=

kçåJêÉÅìêêáåÖ=éÉêëçååÉä=Åçëíë=L=EÖ~áåëF=O= 13 E=TKPF= =MKU= NNMKRB= =MKM= =MKM= == E=TKPF= =MKU= NNMKRB=

léÉê~íáåÖ=Åçëíë==================             [= 12+13]= 14 =ORNKM= =OROKO= MKRB= =SQKV= =STKT= QKQB= =PNRKV= =POMKM= NKPB=

léÉê~íáåÖ=éêçÑáí==================    [= 8 - 14]= 15 =OPNKS= =NTPKT= EORKMBF= =URKP= =VMKM= RKRB= =PNTKM= =OSPKT= ENSKUBF=

=oÉÅçîÉêó=çÑ=äç~åë=ïêáííÉåJçÑÑ=== 16 =SKQ= =VKN= QNKSB= =NKP= =NKP= NKNB= =TKT= =NMKQ= PQKVB=

=iç~å=éêçîáëáçåë=~åÇ=áãé~áêãÉåíë=== 17 =NPVKQ= =NQRKM= PKVB= =TKM= =RKS= ENVKTBF= =NQSKR= =NRMKS= OKUB=

=líÜÉê=áãé~áêãÉåíë=~åÇ=éêçîáëáçåë=== 18 =PPKM= =VKM= ETOKSBF= =NKR= =NKR= EMKSBF= =PQKR= =NMKS= ESVKQBF=

mêçÑáíë=ÄÉÑçêÉ=í~ñÉë==========  [= 15+ 16 - 17 - 18]= 19 =SRKS= =OUKU= ERSKOBF= =TUKN= =UQKN= TKUB= =NQPKT= =NNOKV= EONKQBF=

=`çêéçê~íÉ=áåÅçãÉ=í~ñ=== 20 =OQKR= =NPKT= EQQKNBF= =OKV= =NNKS= OVVKQB= =OTKQ= =ORKP= ETKSBF=

=bèìáíóJ~ÅÅçìåíÉÇ=êÉëìäíë=çÑ=ëìÄëáÇá~êáÉë=== 21 =QKU= =RKV= OQKSB= =QKM= =QKP= TKMB= =UKT= =NMKO= NSKSB=

=jáåçêáíó=áåíÉêÉëíë== 22 =MKT= =MKS= ENQKSBF= =PVKP= =PUKP= EOKSBF= =QMKM= =PUKV= EOKUBF=

kÉí=éêçÑáí============             [= 19 - 20 + 21 - 22]= 23 =QRKO= =OMKQ= ERQKVBF= =PVKU= =PUKR= EPKPBF= =URKN= =RUKV= EPMKTBF=

`~ëÜ=Ñäçï=~ÑíÉê=í~ñ~íáçå       [= 23 + 11 + 17 + 18]= 24 =OOUKP= =NUPKU= ENVKRBF= =RQKT= =ROKO= EQKSBF= =OUOKV= =OPSKM= ENSKSBF=

=
NF=råáíJäáåâÉÇ=Öêçëë=ã~êÖáåI=áåÅçãÉ=Ñêçã=Éèìáíó=áåëíêìãÉåíë=~åÇ=Åçããáëëáçåë=êÉä~íÉÇ=íç=~ãçêíáëÉÇ=Åçëíë=EåÉíFK=
OF=kçåJêÉÅìêêáåÖ=áãé~ÅíëW=
få=Nëí=Ü~äÑ=çÑ=OMNOW=~=åÉí=Ö~áå=çÑ=TKP=jK€ ïÜáÅÜ=ï~ë=ÇìÉ=íç=EáF=É~êäóJêÉíáêÉãÉåí=Åçëíë=çÑ=ORKM=jK€ and=EááF=êÉÅçÖåáíáçå=çÑ=Ö~áåë=çÑ=POKP=jK€ êÉëìäíáåÖ=Ñêçã=ÅÜ~åÖÉë=áå=Å~äÅìä~íáåÖ=íÜÉ=ÇÉ~íÜ=
ëìÄëáÇó=ÑçääçïáåÖ=íÜÉ=éìÄäáÅ~íáçå=çÑ=aÉÅêÉÉ=i~ï=NPPLOMNOK=
få=Nëí=Ü~äÑ=çÑ=OMNPW=~=åÉí=Åçëí=çÑ=MKU=jK€ êÉëìäíáåÖ=Ñêçã=EáF=É~êäóJêÉíáêÉãÉåí=Åçëíë=çÑ=QKN=jK€ and EááF=êÉÅçÖåáíáçå=çÑ=Ö~áåë=çÑ=PKP=jK€ êÉëìäíáåÖ=Ñêçã=ÅÜ~åÖÉë=áå=Å~äÅìä~íáåÖ=íÜÉ=ÇÉ~íÜ=ëìÄëáÇó=
ÑçääçïáåÖ=íÜÉ=éìÄäáÅ~íáçå=çÑ=aÉÅêÉÉ=i~ï=NPLOMNPK=
dÉçÖê~éÜáÅ~ä=ëÉÖãÉåí~íáçå=çÑ=íÜÉ=_mf=dêçìéÛë=ÇçãÉëíáÅ=~Åíáîáíó=

QF=açãÉëíáÅ=~Åíáîáíó=ÅçãéêáëÉë=íÜÉ=ÅçããÉêÅá~ä=Ä~åâáåÖ=~Åíáîáíó=ÅçåÇìÅíÉÇ=áå=mçêíìÖ~äI=íÜÉ=éêçîáëáçå=çÑ=Ä~åâáåÖ=ëÉêîáÅÉë=íç=åçåJêÉëáÇÉåíë=~Äêç~Ç=J=å~ãÉäó=íç=mçêíìÖìÉëÉ=ÉãáÖê~åí=
ÅçããìåáíáÉëI=~åÇ=íÜçëÉ=éêçîáÇÉÇ=Äó=íÜÉ=j~ÇêáÇ=Äê~åÅÜ=JI=~åÇ=íÜÉ=~ÅíáîáíáÉë=êÉä~íáåÖ=íç=áåîÉëíãÉåí=Ä~åâáåÖ=Ó=ÅçåÇìÅíÉÇ=Äó=_~åÅç=mçêíìÖìÆë=ÇÉ=fåîÉëíáãÉåíç=JI=éêáî~íÉ=ÉèìáíóI=~ëëÉí=
ã~å~ÖÉãÉåí=~åÇ=áåëìê~åÅÉK=

RF=fåíÉêå~íáçå~ä=çéÉê~íáçåë=ÅçãéêáëÉ=íÜÉ=~Åíáîáíó=ÅçåÇìÅíÉÇ=Äó=_~åÅç=cçãÉåíç=^åÖçä~=E_c^FI=RMKNB=ÜÉäÇ=~åÇ=ÅçåëçäáÇ~íÉÇ=áå=ÑìääI=~ë=ïÉää=~ë=ïÉää=~ë=íÜÉ=~Åíáîáíó=çÑ=_~åÅç=`çãÉêÅá~ä=É=ÇÉ=
fåîÉëíáãÉåíçë=E_`fF=áå=jçò~ãÄáèìÉI=ïÜáÅÜ=_mf=Éèìáíó=~ÅÅçìåíë=Äó=îáêíìÉ=çÑ=áíë=PMB=ëÜ~êÉÜçäÇáåÖI=íÜÉ=çéÉê~íáçåë=çÑ=_mf=aÉ~äÉê=áå=jçò~ãÄáèìÉ=EVOKTB=ÜÉäÇF=~åÇ=íÜÉ=çéÉê~íáçåë=çÑ=_mf=
`~éáí~ä=žÑêáÅ~=áå=pçìíÜ=^ÑêáÅ~=ENMMB=ÜÉäÇFK=fåíÉêå~íáçå~ä=çéÉê~íáçåë=ÅçåíêáÄìíÉÇ=íç=åÉí=éêçÑáí=áå=íÜÉ=Ñáêëí=Ü~äÑ=çÑ=OMNP=~ë=ÑçääçïëW=_~åÅç=cçãÉåíç=^åÖçä~=ïáíÜ=PRKV=jK€I=_`f=ïáíÜ=PKV=jK€I=_mf=
aÉ~äÉê=jçò~ãÄáèìÉ=ïáíÜ=JMKQ=jK€ ~åÇ=_mf=`~éáí~ä=žÑêáÅ~=ïáíÜ=JMKV=jK€.=

 

 

 

=
=



^=plrka=cfk^k`f^i=pfqr^qflk= `çåëçäáÇ~íÉÇ=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= QN=

^í=PM=gìåÉ=OMNP=_~åÅç=_mf=éêÉëÉåíë=~ÇÉèì~íÉ=

Å~éáí~äáë~íáçå=~åÇ=ÖççÇ=êáëâ=áåÇáÅ~íçêëI=Ñìää=ÅçîÉê=çÑ=

éÉåëáçå=äá~ÄáäáíáÉë=Äó=éÉåëáçå=ÑìåÇëÛ=~ëëÉíëI=~=

äç~åLÇÉéçëáíë=ê~íáç=çÑ=NMNB=~åÇ=ãáåáã~ä=ãÉÇáìã=~åÇ=

äçåÖJíÉêã=êÉÑáå~åÅáåÖ=åÉÉÇëK=

=

^ÇÉèì~íÉ=Å~éáí~äáë~íáçå==

^ÅÅçêÇáåÖ=íç=_~åâ=çÑ=mçêíìÖ~ä=êìäÉë=

`çêÉ=qáÉê=f=Å~éáí~ä=
N
=~ãçìåíÉÇ=íç=PKR=íÜçìë~åÇ=jK€ ~í=íÜÉ=

ÉåÇ=çÑ=gìåÉ=OMNPK=qÜáë=ÑáÖìêÉ=ÅçêêÉëéçåÇÉÇ=íç=NRKPB=çÑ=

êáëâJïÉáÖÜíÉÇ=~ëëÉíëI=ïÜáÅÜ=êÉéêÉëÉåíÉÇ=~=Å~éáí~ä=ëìêéäìë=

çÑ=NKO=íÜçìë~åÇ=jK€ îáëJ¶Jîáë=íÜÉ NMB=ãáåáãìã=

éêÉëÅêáÄÉÇ=Ñçê=mçêíìÖìÉëÉ=Ä~åâëK=q~âáåÖ=áåíç=

ÅçåëáÇÉê~íáçå=íÜÉ=UM=jK€
2
 É~êäó=êÉÇÉãéíáçå=çÑ=`ç`ç=

ÄçåÇë=ïÜáÅÜ=íççâ=éä~ÅÉ=çå=NS=gìäó=OMNPI=íÜÉ=ÅçêÉ=íáÉê=f=

ê~íáç=ïçìäÇ=Ü~îÉ=ÄÉÉå=NRKMBI=ÅçêêÉëéçåÇáåÖ=íç=~=Å~éáí~ä=

ëìêéäìë=çÑ=N=NRM=jK€. 

=

^ÅÅçêÇáåÖ=íç=íÜÉ=`~éáí~ä=oÉèìáêÉãÉåíë=aáêÉÅíáîÉ=fs=E`oa=

fsF=L=`~éáí~ä=oÉèìáêÉãÉåíë=oÉÖìä~íáçå=E`ooF=

qÜÉ=ÅçêÉ=qáÉê=f=Å~éáí~ä=Å~äÅìä~íÉÇ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=íÜÉ=

`oa=fs=L=`oo=Ñìääó=áãéäÉãÉåíÉÇ
P
=êìäÉë=EíÜ~í=áëI=ïáíÜçìí=

ÄÉåÉÑáíáåÖ=Ñêçã=íÜÉ=éÜ~ëáåÖJáå=éÉêáçÇ=Éåîáë~ÖÉÇ=áå=íÜçëÉ=

êìäÉëF=~åÇ=~ÑíÉê=íÜÉ=UM=jK€=`ç`çë=êÉÇÉãéíáçå=êÉ~äáëÉÇ=çå=

NS=gìäKNPI=~ãçìåíë=íç=OKN=íÜKjK€. qÜÉ=ÅçêÉ=qáÉê=f=ê~íáç=

ëí~åÇë=~í=UKUBI=ïÜáÅÜ=êÉä~íáîÉ=íç=íÜÉ=ãáåáãìã=ê~íáç=çÑ=

TB=EÅçêÉ=qáÉê=N=ãáåáãìã=ê~íáç=éäìë=íÜÉ=ÅçåëÉêî~íáçå=

ÄìÑÑÉêF=ÅçêêÉëéçåÇë=íç=~=Å~éáí~ä=ëìêéäìë=çÑ=PQR=jK€==

=
=
NF=bëëÉåíá~ääó=ëÜ~êÉÜçäÇÉêëÛ=ÉèìáíóI=ãáåçêáíó=áåíÉêÉëíë=EÉñÅäìÇáåÖ=éêÉÑÉêÉåÅÉ=ëÜ~êÉëF=~åÇ=
NKM=íÜçìë~åÇ=jK€=çÑ=ÅçåíáåÖÉåí=ÅçåîÉêíáÄäÉ=ëìÄçêÇáå~íÉÇ=ÄçåÇë=ëìÄëÅêáÄÉÇ=Äó=íÜÉ=
pí~íÉ=ìåÇÉê=_mfÛë=oÉÅ~éáí~äáë~íáçå=mä~åK=

OF=lå=NS=gìäó=OMNPI=íÜÉ=~ãçìåí=çÑ=`ç`ç=ÄçåÇë=ÜÉäÇ=Äó=íÜÉ=pí~íÉ=ï~ë=êÉÇìÅÉÇ=Ñêçã=N=MMM=
jK€=íç=VOM=jK€K=

PF=`~äÅìä~íáçå=~ÅÅçêÇáåÖ=íç=_mfÛë=áåíÉêéêÉí~íáçå=çÑ=íÜÉ=`oa=fs=L=`oo=êìäÉë=Ä~ëÉÇ=çå=ÇÉí~áäë=
âåçïå=íç=íÜÉ=_~åâ=~í=íÜÉ=éêÉëÉåí=Ç~íÉK=

^ÅÅçêÇáåÖ=íç=íÜÉ=bìêçéÉ~å=_~åâáåÖ=^ìíÜçêáíóÛë=Eb_^F=

oÉÅçããÉåÇ~íáçå=

qÜÉ=`çêÉ=qáÉê=f=ê~íáç=ÅçåíÉãéä~íÉÇ=áå=íÜÉ=bìêçéÉ~å=

_~åâáåÖ=^ìíÜçêáíóÛë=oÉÅçããÉåÇ~íáçå=Eb_^F=áå=ÑçêÅÉ=~í=

íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=ïÜáÅÜ=í~âÉë=áåíç=~ÅÅçìåí=íÜÉ=

î~äì~íáçå=çÑ=ëçîÉêÉáÖå=ÇÉÄí=ÜÉäÇ=~í=PM=pÉéíÉãÄÉê=OMNN=~í=

ã~êâÉí=éêáÅÉë=êìäáåÖ=çå=íÜ~í=Ç~íÉI=ëíççÇ=~í=VKUBI=íÜìë=

ÅçãéäóáåÖ=ïáíÜ=íÜÉ=VB=ãáåáãìã=ê~íáçK=

=

_~ä~åÅÉÇ=ÑìåÇáåÖ=~åÇ=äáèìáÇáíó=

_~ä~åÅÉ=ëÜÉÉí=ÑìåÇáåÖ=áë=ëí~ÄäÉ=~åÇ=íÜÉ=äáèìáÇáíó=ëáíì~íáçå=

áå=ÉèìáäáÄêáìãW=

=

� `ìëíçãÉê=ÇÉéçëáíë=EOQKQ=íÜKjK€) ÅçåëíáíìíÉ=íÜÉ=

éêáåÅáé~ä=ëçìêÅÉ=çÑ=Ä~ä~åÅÉ=ëÜÉÉí=ÑìåÇáåÖK=qÜÉ=äç~åJíçJ

ÇÉéçëáíë=ê~íáç=~ÅÅçêÇáåÖ=íç=_~åâ=çÑ=mçêíìÖ~ä=fåëíêìÅíáçå=

OP=L=OMNN=ï~ë=ëáíì~íÉÇ=~í=NMNB=áå=gìåÉ=OMNPI=~å=

áãéêçîÉãÉåí=êÉä~íáîÉ=íç=íÜÉ=NMTB=ê~íáç=áå=gìåÉ=OMNOK==

� qÜÉ=~ãçìåí=çÑ=êÉëçìêÅÉë=çÄí~áåÉÇ=Äó=_mf=Ñêçã=íÜÉ=b`_=

ï~ë=Q=íÜKjK€=EVKPB=çÑ=~ëëÉíëF=~í=íÜÉ=ÅäçëÉ=çÑ=gìåÉ=

OMNPK=lå=íÜ~í=Ç~íÉI=_mf=ÜÉäÇ=~=éçêíÑçäáç=çÑ=mçêíìÖìÉëÉ=

ëÜçêíJíÉêã=éìÄäáÅ=ÇÉÄí=EÄ~ä~åÅÉ=ëÜÉÉí=î~äìÉ=çÑ=

PKS=íÜKjK€F=ïáíÜ=~=î~äìÉ=ÅäçëÉ=íç=íÜÉ=êÉëçìêÅÉë=ê~áëÉÇ=

Ñêçã=íÜÉ=b`_X=

� qÜÉ=Ä~åâ=Ü~Ç=~ëëÉíë=Å~é~ÄäÉ=çÑ=ÄÉáåÖ=íê~åëÑçêãÉÇ=áåíç=

áããÉÇá~íÉ=äáèìáÇáíó=îá~=çéÉê~íáçåë=ïáíÜ=íÜÉ=b`_=çÑ=S=

PVS=jK€X=

� qÜÉ=ãÉÇáìã=~åÇ=äçåÖJíÉêã=ÇÉÄí=êÉÑáå~åÅáåÖ=åÉÉÇë=

çÅÅìêêáåÖ=áå=íÜÉ=OåÇ=Ü~äÑ=çÑ=OMNP=~êÉ=îáêíì~ääó=åáä=

EOV=jK€) ~åÇ=~êÉ=ãáåáã~ä=áå=íÜÉ=ÑçääçïáåÖ=óÉ~êëW=

NKN=íÜKjK€=Ñêçã=OMNQ=íáää=OMNUK=fí=áë=~äëç=ïçêíÜ=åçíáåÖ=

íÜ~í=áå=OMNV=íÜÉêÉ=ïáää=ÄÉ=íÜÉ=êÉé~óãÉåí=çÑ=P=

íÜçìë~åÇ=jK€ çÑ=éìÄäáÅJÇÉÄí=ÄçåÇë=ÜÉäÇ=Äó=_mf=áå=áíë=

éçêíÑçäáçK=

=

=



= `çåëçäáÇ~íÉÇ=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= QO=

nì~äáíó=çÑ=~ëëÉíë=

_mf=ÅçåíáåìÉë=íç=ã~áåí~áå=ÖççÇ=äç~å=èì~äáíó=áåÇáÅ~íçêëW=

=

� qÜÉ=ê~íáç=çÑ=äç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë=ï~ë=

PKQBX=

� qÜÉ=ÅêÉÇáíJ~íJêáëâ=ê~íáç=ï~ë=QKVBX=

� ^ÅÅìãìä~íÉÇ=áãé~áêãÉåíë=Ñçê=äç~åë=~åÇ=Öì~ê~åíÉÉë=

~ãçìåíÉÇ=íç=VQN=jK€.=

� ^ÅÅìãìä~íÉÇ=äç~å=áãé~áêãÉåíë=ïáíÜ=ÇÉÑ~ìäíáåÖ=

áåëí~äãÉåíë=EçÑ=MKS=íÜKjK€)
N
=~åÇ=Öì~ê~åíÉÉë=EêÉ~ä=çê=

=
NF=få=~ÇÇáíáçåI=_mf=Ü~Ç=ÅçääÉÅíáîÉ=áãé~áêãÉåíë=çÑ=PSP=jK€=Ñçê=äç~åë=ïáíÜçìí=~åó=
áåëí~äãÉåíë=áå=~êêÉ~êë=~åÇ=Ñçê=Öì~ê~åíÉÉë=EëÉÉ=åçíÉ=íç=íÜÉ=Ñáå~åÅá~ä=ëí~íÉãÉåíë=OKOKQFK=
`çåëáÇÉêáåÖ=~äëç=íÜáë=~ãçìåíI=ÅçîÉê=Ñçê=íçí~ä=çîÉêÇìÉ=äç~åë=~åÇ=~ëëçÅá~íÉÇ=äç~åë=Ñ~ääáåÖ=
ÇìÉ=ëíççÇ=~í=NMOKRBK=

éÉêëçå~äF=ÅçîÉêÉÇ=TUB=çÑ=íÜÉ=íçí~ä=ÉñéçëìêÉI=íÜ~í=áë=I=

äç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=PM=Ç~óë=~åÇ=~ëëçÅá~íÉÇ=

äç~åë=Ñ~ääáåÖ=ÇìÉX=

� `êÉÇáí=êáëâ=Åçëí=êÉÑäÉÅíÉÇ=áå=íÜÉ=áåÅçãÉ=ëí~íÉãÉåí=

êÉéêÉëÉåíÉÇ=NKMQB=çÑ=íÜÉ=äç~å=éçêíÑçäáç=áå=íÜÉ=Nëí=Ü~äÑ=

çÑ=OMNPI=áå=~ååì~äáëÉÇ=íÉêãëX=

� qÜÉ=Öêçëë=î~äìÉ=çÑ=ÑçêÉÅäçëÉÇ=éêçéÉêíáÉë=ï~ë=NSUKS=jK€=

~åÇ=ï~ë=QNB=ÅçîÉêÉÇ=Äó=áãé~áêãÉåí=~ääçï~åÅÉëK=

=

mÉåëáçå=äá~ÄáäáíáÉë=Ñìääó=ÅçîÉêÉÇ==

^í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=äá~ÄáäáíáÉë=Ñçê=êÉíáêÉãÉåí=

éÉåëáçåë=íç=ÄÉ=ÄçêåÉ=Äó=_mf=EVQU=jK€F=ïÉêÉ=NNMB=

ÅçîÉêÉÇ=Äó=éÉåëáçå=ÑìåÇëK=
=

`~éáí~äI=äáèìáÇáíóI=~ëëÉíë=èì~äáíó=~åÇ=éÉåëáçå=äá~ÄáäáíáÉë== ^ãçìåíë=áå=jK€ 

== Nëí=Ü~äÑ=NO= Nëí=Ü~äÑ=NP=

== `çåëçäáÇ~íÉÇ=
açãÉëíáÅ=

~Åíáîáíó=

fåíÉêå~íáçå~ä=

~Åíáîáíó=
`çåëçäáÇ~íÉÇ=

`~éáí~ä= == ==
= =

pÜ~êÉÜçäÇÉêëD=Éèìáíó=~åÇ=ãáåçêáíó=áåíÉêÉëíë= N=PMT= N=RVU= =RVO= O=NVM=

`çêÉ=íáÉê=f=Å~éáí~ä=N= P=SQM= ==
=

P=RRO=

qçí~ä=çïå=ÑìåÇë=N= P=SRO= ==
=

P=ROO=

oáëâ=ïÉáÖÜíÉÇ=~ëëÉíë=N= OR=NUS= ==
=

OP=ONV=

`çêÉ=qáÉê=f=ê~íáç=N= NQKRB= ==
=

NRKPB=

`çêÉ=qáÉê=f=ê~íáç=Eb_^F= VKQB= ==
=

VKUB=

cìåÇáåÖ=~åÇ=äáèìáÇáíó= == == == ==

iç~åëJíçJÇÉéçëáíë=ê~íáçN= NMSKVB= NOPKOB= ONKNB= NMNKOB=

b`_=ÑìåÇáåÖ=L=qçí~ä=~ëëÉíë= VKMB= NMKQB=
=

VKPB=

b`_=ÑìåÇáåÖ=L=bìêçòçåÉ=ëçîÉêÉáÖå=ÄçåÇ=éçêíÑçäáç= SSKPB= SMKUB= == SMKUB=

^ëëÉíë=èì~äáíó= == == == ==

iç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë= =TRM= =UUU= =RT= =VQR=

iç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë=L=iç~åë=íç=`ìëíçãÉêë== OKSB= PKPB= QKTB= PKQB=

`êÉÇáí=~í=êáëâOL=iç~åë=íç=`ìëíçãÉêë= PKSB= QKUB= TKMB= QKVB=

kÉí=ÅêÉÇáí=äçëëP= MKUPB= NKMRB= MKUMB= NKMQB=

mÉåëáçå=äá~ÄáäáíáÉë== == == == ==

bãéäçóÉÉ=éÉåëáçå=äá~ÄáäáíáÉë== =UNQ= =VQU=
=

=VQU=

bãéäçóÉÉë=éÉåëáçå=ÑìåÇë=~ëëÉíë= =UVT= N=MQR=
=

N=MQR=

`çîÉê=çÑ=éÉåëáçå=çÄäáÖ~íáçåë= NNMKPB= NNMKPB= == NNMKPB=
NF=^ÅÅçêÇáåÖ=íç=_~åâ=çÑ=mçêíìÖ~ä=fåëíêìÅíáçå=OP=L=OMNNK=
OF=fåÅäìÇÉë=äç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óëI=~ëëçÅá~íÉÇ=äç~åë=Ñ~ääáåÖ=ÇìÉI=êÉëíêìÅíìêÉÇ=äç~åë=EéêÉîáçìëäó=ïáíÜ=áåëí~äãÉåíë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë=~åÇ=áå=êÉëéÉÅí=çÑ=ïÜáÅÜ=íÜÉ=
ÇÉÄíçê=Ü~Ç=åçí=~ÇÉèì~íÉäó=êÉáåÑçêÅÉÇ=íÜÉ=Öì~ê~åíÉÉë=ÑìêåáëÜÉÇ=çê=é~áÇ=áå=Ñìää=íÜÉ=áåíÉêÉëí=~åÇ=çíÜÉê=ÅÜ~êÖÉë=çîÉêÇìÉF=~åÇ=áåëçäîÉåÅó=ëáíì~íáçåë=ëíáää=åçí=ÅçåíÉãéä~íÉÇ=áå=äç~åë=áå=~êêÉ~êë=Ñçê=
ãçêÉ=íÜ~å=VM=Ç~óëK=

PF=iç~å=áãé~áêãÉåí=ÅÜ~êÖÉë=áå=íÜÉ=óÉ~êI=~ÑíÉê=ÇÉÇìÅíáåÖ=êÉÅçîÉêáÉë=çÑ=äç~åë=áå=~êêÉ~êë=ïêáííÉåJçÑÑ=Eáå=íÜÉ=áåÅçãÉ=ëí~íÉãÉåíF=~ë=~=B=çÑ=íÜÉ=`ìëíçãÉê=äç~åë=~îÉê~ÖÉ=éçêíÑçäáçK=
=



= `çåëçäáÇ~íÉÇ=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= QP=

`çåëçäáÇ~íÉÇ=Ä~ä~åÅÉ=ëÜÉÉí= ^ãçìåíë=áå=jK€ 

==   gìåKNO= aÉÅKNO= gìåKNP=
∆∆∆∆B=gìåKNOL=

gìåKNP=

=^ëëÉíë==   

=`~ëÜI=ÇÉéçëáíë=~í=ÅÉåíê~ä=Ä~åâë=~åÇ=ÇÉéçëáíë=~åÇ=äç~åë=íç=ÅêÉÇáí=áåëíáíìíáçåë= 1 P=QUQKP= P=QPPKR= P=QRUKN= EMKUBF=

=iç~åë=~åÇ=~Çî~åÅÉë=íç=`ìëíçãÉêë== 2 OU=ONOKP= OT=PQRKR= OT=MNQKQ= EQKOBF=

=cáå~åÅá~ä=~ëëÉíë=ÜÉäÇ=Ñçê=ÇÉ~äáåÖ=== 3 =VSNKN= N=NNNKS= N=NMMKS= NQKRB=

=cáå~åÅá~ä=~ëëÉíë=~î~áä~ÄäÉ=Ñçê=ë~äÉ=== 4 V=OQSKT= NM=OROKV= V=QVUKN= OKTB=

=fåîÉëíãÉåíë=ÜÉäÇ=íç=ã~íìêáíó=== 5 =QTVKT= =QQRKP= =ORPKM= EQTKPBF=

=fåîÉëíãÉåíë=áå=~ëëçÅá~íÉÇ=Åçãé~åáÉë=~åÇ==àçáåíäó=ÅçåíêçääÉÇ=ÉåíáíáÉë=== 6 =NUSKR= =OMOKP= =OMVKO= NOKOB=

=líÜÉê== 7 O=MURKP= N=TTPKR= N=SPQKN= EONKSBF=

=qçí~ä=~ëëÉíë=============================================================        [= ∑ 1 to 7]= 8 QQ=SRSKM= QQ=RSQKS= QP=NSTKQ= EPKPBF=

=iá~ÄáäáíáÉë=~åÇ=ëÜ~êÉÜçäÇÉêëD=Éèìáíó===   
= = =

==

=oÉëçìêÅÉë=çÑ=ÅÉåíê~ä=Ä~åâë=== 9 Q=MPTKT= Q=OTMKV= Q=NPOKU= OKQB=

=`êÉÇáí=áåëíáíìíáçåëD=êÉëçìêÅÉë=== 10 N=QMMKV= O=RSUKQ= N=UUQKM= PQKRB=

=`ìëíçãÉê=êÉëçìêÅÉë=~åÇ=çíÜÉê=äç~åë=== 11 OR=NPSKP= OQ=SONKN= OR=PTVKM= NKMB=

=aÉÄíë=ÉîáÇÉåÅÉÇ=Äó=ÅÉêíáÑáÅ~íÉë=== 12 R=NPVKN= P=TUTKS= O=UUQKR= EQPKVBF=

=qÉÅÜåáÅ~ä=éêçîáëáçåë=== 13 O=PRMKS= O=ORRKQ= O=PROKO= MKNB=

=cáå~åÅá~ä=äá~ÄáäáíáÉë=~ëëçÅá~íÉÇ=íç=íê~åëÑÉêêÉÇ=~ëëÉíë=== 14 N=SVMKS= N=RVNKM= N=QTUKM= ENOKSBF=

`çåíáåÖÉåí=ÅçåîÉêíáÄäÉ=ëìÄçêÇáå~íÉÇ=ÄçåÇë= 15 N=RMMKT= N=OMMKP= N=MQNKS= EPMKSBF=

líÜÉê=ëìÄçêÇáå~íÉÇ=äç~åë=~åÇ=é~êíáÅáé~íáåÖ=ÄçåÇë= 16 =NTQKT= =NRSKP= =NQQKQ= ENTKQBF=

líÜÉê= 17 N=VNUKN= O=MROKV= N=SUMKT= ENOKQBF=

=pÜ~êÉÜçäÇÉêëD=Éèìáíó=~ííêáÄìí~ÄäÉ=íç=_mf=ëÜ~êÉÜçäÇÉêë== 18 =VURKQ= N=TMUKM= N=URMKT= UTKUB=

=jáåçêáíó=áåíÉêÉëíë=== 19 =POOKN= =PROKT= =PPVKS= RKRB=

qçí~ä=pÜ~êÉÜçäÇÉêëD=Éèìáíó=~åÇ=

=ãáåçêáíó=áåíÉêÉëíë======================================================[=18+19]=
20 N=PMTKQ= O=MSMKS= O=NVMKP= STKRB=

qçí~ä=äá~ÄáäáíáÉë=~åÇ=pÜ~êÉÜçäÇÉêëD=Éèìáíó================[= ∑ 9 to 19]= 21 QQ=SRSKM= QQ=RSQKS= QP=NSTKQ= EPKPBF=

=kçíÉW=Ä~åâ=Öì~ê~åíÉÉë== 22 O=QTSKT= O=PVMKQ= O=NSRKQ= ENOKSBF=

=========lÑÑJÄ~ä~åÅÉ=ëÜÉÉí=`ìëíçãÉê=êÉëçìêÅÉë=N= 23 O=TPQKP= O=VNPKP= P=MSMKT= NNKVB=
NF=råáí=íêìëí=ÑìåÇëI=mmoI=mm^=~åÇ=_mf=pìáëëÉ=~ëëÉíë=ìåÇÉê=ã~å~ÖÉãÉåíK=^ãçìåíë=åÉí=çÑ=ÑìåÇ=ìåáíë=ÜÉäÇ=áå=íÜÉ=éçêíÑçäáçë=çÑ=íÜÉ=dêçìéÛë=Ä~åâëK==
 

 



dolrm=`^mfq^i==

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= QQ=

^``lrkqfkd=pe^obeliabopÛ=bnrfqv=

^ÅÅçìåíáåÖ=ëÜ~êÉÜçäÇÉêëÛ=Éèìáíó=ï~ë=O=NVM=jK€ at the 

end of gìåÉ=OMNP=~åÇ=ÅçêêÉëéçåÇÉÇ=íçW=

=

� pÜ~êÉÜçäÇÉêëÛ=Éèìáíó=~ííêáÄìí~ÄäÉ=íç=_mfÛë=ëÜ~êÉÜçäÇÉêë=

çÑ=N=URN=jK€X=

� jáåçêáíó=ëÜ~êÉÜçäÇÉêëÛ=áåíÉêÉëíë=çÑ=PQM=jK€,=

ÅçêêÉëéçåÇáåÖ=ÉëëÉåíá~ääó=íç=råáíÉäÛë=QVKVB=Éèìáíó=

ÜçäÇáåÖ=áå=_c^=EOTV=jK€F=~åÇ=íç=íÜÉ=éêÉÑÉêÉåÅÉ=ëÜ~êÉë=

ÜÉäÇ=Äó=_mf=`~éáí~ä=cáå~åÅÉ=ERN=jK€FK=

=

=

pÜ~êÉÜçäÇÉêëÛ=Éèìáíó=~åÇ=ãáåçêáíáÉë=áåíÉêÉëíë=íêÉåÇ=áå=íÜÉ=N
ëí
=Ü~äÑ=OMNP= ^ãçìåíë=áå=jK€ 

==   

=pÜ~êÉÜçäÇÉêëD=Éèìáíó=

~ííêáÄìí~ÄäÉ=íç=_mf=

ëÜ~êÉÜçäÇÉêë==

jáåçêáíó=áåíÉêÉëíë= qçí~ä=

pÜ~êÉÜçäÇÉêëD=Éèìáíó=~åÇ=ãáåçêáíó=áåíÉêÉëíë=~í==PN=aÉÅK=NO= 1 N=TMUKM= =PROKT= O=MSMKS=

_c^=ÇáîáÇÉåÇë=é~áÇ=íç=ãáåçêáíáÉë=áåíÉêÉëíë= 2 == E=RQKMF= E=RQKMF=

kÉí=éêçÑáí= 3 =RUKV= =PUKV= =VTKU=

^Åíì~êá~ä=î~êá~åÅÉëI=åÉí=çÑ=ÇÉÑÉêêÉÇ=í~ñÉë= 4 =PMKU= == =PMKU=

`Ü~åÖÉ=áå=íÜÉ=Ñ~áê=î~äìÉ=êÉëÉêîÉI=åÉí=çÑ=ÇÉÑÉêêÉÇ=í~ñÉë= 5 =RNKU= == =RNKU=

líÜÉê= 6 =NKN= =OKN= =PKO=

   [= ∑ 2 to 6]= 7 =NQOKT= E=NPKMF= =NOVKT=

pÜ~êÉÜçäÇÉêëD=Éèìáíó=~åÇ=ãáåçêáíó=áåíÉêÉëíë=~í=PM=gìåK=NP======[=1+7]= 8 N=URMKT= =PPVKS= O=NVMKP=

 

`^mfq^i=o^qflp=

^ÅÅçêÇáåÖ=íç=_~åâ=çÑ=mçêíìÖ~ä=êìäÉë=

`çêÉ=qáÉê=f=Å~éáí~ä=íçí~ääÉÇ=P=RROKO=jK€=~í=íÜÉ=ÉåÇ=çÑ=

gìåÉ=OMNPI=áåÅäìÇáåÖ=NMMM=jK€ çÑ=`ç`ç=ÄçåÇë=ÜÉäÇ=Äó=

íÜÉ=pí~íÉK=qÜÉ=~ãçìåí=çÑ=`ç`ç=ÄçåÇë=ÄÉäçåÖáåÖ=íç=íÜÉ=

pí~íÉ=ï~ë=ëìÄëÉèìÉåíäó=êÉÇìÅÉÇ=íç=VOM=jK€.=ÑçääçïáåÖ=

íÜÉ=êÉÇÉãéíáçå=çÑ=UM=jK€ êÉ~äáëÉÇ=çå=NS=gìäóK 

=

oÉä~íáîÉ=íç=aÉÅÉãÄÉê=OMNOI=ÅçêÉ=qáÉê=f=Å~éáí~ä=ÇÉÅêÉ~ëÉÇ=

Äó=NPNKS=jK€K=qÜáë=íêÉåÇ=áë=ã~áåäó=Éñéä~áåÉÇ=Äó=íÜÉ=

ÑçääçïáåÖ=Ñ~ÅíçêëW=

=

� aÉÅêÉ~ëÉ=áå=ÅçêÉ=Å~éáí~ä=~ë=~=êÉëìäí=çÑ=íÜÉ=É~êäó=

êÉÇÉãéíáçå=çÑ=OMM=jK€ çÑ=`ç`ç=ÄçåÇë=ïÜáÅÜ=çÅÅìêêÉÇ=

áå=j~êÅÜ=~åÇ=ïÜáÅÜ=êÉÇìÅÉÇ=íÜÉ=~ãçìåí=çÑ=`ç`çë=

çïåÉÇ=Äó=íÜÉ=pí~íÉ=Ñêçã=NOMM=jK€ íç=NMMM=jK€;=

� fåÅêÉ~ëÉ=áå=ÅçêÉ=Å~éáí~ä=ëíÉããáåÖ=Ñêçã=íÜÉ=NMPKQ=jK€ 

áåÅêÉ~ëÉ=áå=~ÅÅçìåíáåÖ=ëÜ~êÉÜçäÇÉêëÛ=Éèìáíó=~åÇ=ãáåçêáíó=

áåíÉêÉëíëI=ÉñÅäìÇáåÖ=íÜÉ=Ñ~áê=î~äìÉ=êÉëÉêîÉ=êÉä~íáåÖ=íç=íÜÉ=

ÄçåÇë
N
K=qÜáë=áåÅêÉ~ëÉ=ÉëëÉåíá~ääó=êÉÑäÉÅíë=íÜÉ=åÉí=éêçÑáí=

ÖÉåÉê~íÉÇ=áå=íÜÉ=ëáñ=ãçåíÜëK=

=
NF=^ÅÅçìåíáåÖ=ëÜ~êÉÜçäÇÉêëÛ=Éèìáíó=~åÇ=ãáåçêáíó=áåíÉêÉëíëI=åÉí=çÑ=éêçÑáíë=íç=ÄÉ=ÇáëíêáÄìíÉÇ=
~åÇ=ÉñÅäìÇáåÖ=éêÉÑÉêÉåÅÉ=ëÜ~êÉë=EêÉÅçêÇÉÇ=áå=ãáåçêáíó=áåíÉêÉëíëFI=~ãçìåíÉÇ=íç=O=NMS=jK€ 

in=gìåÉ=OMNPK=bñÅäìÇáåÖ=íÜÉ=åÉÖ~íáîÉ=Ñ~áê=î~äìÉ=êÉëÉêîÉ=êÉä~íáåÖ=íç=ÄçåÇë=E~ÇÇáíáçå=çÑ=QPT=
jK€F=ïÜáÅÜ=áë=åçí=ÉäáÖáÄäÉ=Ñçê=Å~äÅìä~íáåÖ=ÅçêÉ=qáÉê=f=Å~éáí~ä=~ÅÅçêÇáåÖ=íç=íÜÉ=_~åâ=çÑ=
mçêíìÖ~äÛë=êìäÉëI=íÜÉ=ÑáÖìêÉ=áë=O=RQP=jK€ in=gìåÉ=OMNPI=Åçãé~êÉÇ=ïáíÜ=~=ÑáÖìêÉ=çÑ=O=QPV=
jK€ in=aÉÅÉãÄÉê=OMNOK=

 

qÜÉ=`çêÉ=qáÉê=f=Å~éáí~ä=ê~íáç=E~ÅÅçêÇáåÖ=íç=íÜÉ=_~åâ=çÑ=

mçêíìÖ~äÛë=êìäÉëF=ëíççÇ=~í=NRKPB=~í=íÜÉ=ÅäçëÉ=çÑ=gìåÉ=OMNPI=

Åçãé~êÉÇ=ïáíÜ=~=NMB=ãáåáãìã=ê~íáç=éêÉëÅêáÄÉÇ=Ñçê=

mçêíìÖìÉëÉ=Ä~åâëK=

=

`çåëáÇÉêáåÖ=íÜÉ=É~êäó=êÉÇÉãéíáçå=çÑ=`ç`ç=ÄçåÇë=ïÜáÅÜ=íççâ=

éä~ÅÉ=çå=NS=gìäóI=íÜÉ=ÅçêÉ=íáÉê=f=ê~íáç=ïçìäÇ=íÜÉå=ÄÉ=NRKMBK=

=

bîÉå=áÑ=íÜÉ=`ç`ç=ÄçåÇë=ïÉêÉ=åçí=í~âÉå=áåíç=~ÅÅçìåí=áå=ÅçêÉ=

Å~éáí~äI=_mf=ïçìäÇ=ëíáää=éêÉëÉåí=~=`çêÉ=qáÉê=f=ê~íáç=çÑ=NNKMBI=

íÜÉêÉÄó=ÅçåíáåìáåÖ=íç=Åçãéäó=ïáíÜ=íÜÉ=ãáåáãìã=ê~íáç=

êÉèìáêÉãÉåí=Ñçê=mçêíìÖìÉëÉ=Ä~åâëK=

=



= `çåëçäáÇ~íÉÇ=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= QR=

lïå=ÑìåÇë=êÉèìáêÉãÉåíë=ê~íáç=
`~äÅìä~íÉÇ=~ÅÅçêÇáåÖ=íç=íÜÉ=_~åâ=çÑ=mçêíìÖ~ä=êìäÉë= ^ãçìåíë=áå=jK€ 

==   PM=gìåK=NO= PN=aÉÅK=NO= PM=gìåK=NP=

^ÅÅçìåíáåÖ=ëÜ~êÉÜçäÇÉêëÛ=Éèìáíó=~ííêáÄìí~ÄäÉ=íç=_mf=ëÜ~êÉÜçäÇÉêë= 1 =VURKQ= N=TMUKM= N=URMKT=

jáåçêáíó=áåíÉêÉëíëI=ÉñÅäìÇáåÖ=éêÉÑÉêÉåÅÉ=ëÜ~êÉë= 2 =OSPKT= =OVQKS= =OUMKO=

aáîáÇÉåÇë=~ííêáÄìí~ÄäÉ=íç=_mf=ëÜ~êÉÜçäÇÉêë= 3 J= J=
=

_c^=ÇáîáÇÉåÇë=~ííêáÄìí~ÄäÉ=íç=ãáåçêáíó=áåíÉêÉëíë= 4 E=OSKQF= E=RPKUF= E=OQKVF=

x=∑=1 to 4]= 5 N=OOOKT= N=VQUKU= O=NMRKV=

`çåíáåÖÉåí=ÅçåîÉêíáÄäÉ=ëìÄçêÇáå~íÉÇ=ÄçåÇë= 6 N=RMMKM= N=OMMKM= N=MMMKM=

xZRHSz= 7 O=TOOKT= P=NQUKU= P=NMRKV=

=bñÅäìëáçå=çÑW==   
= = =

^Åíì~êá~ä=ÇÉîá~íáçåë=Ñêçã=éÉåëáçå=äá~ÄáäáíáÉë=íÜ~í=êÉã~áå=áå=íÜÉ=Ä~åâ=ïáíÜçìí=áãé~Åí=áå=ÅçêÉ=íáÉê=f= 8 =SOKP= =SVKR= =PSKU=

c~áê=î~äìÉ=êÉëÉêîÉ=áå=ÄçåÇëI=åÉí=çÑ=ÇÉÑÉêêÉÇ=í~ñÉëN= 9 =USRKV= =QVMKQ= =QPSKT=

mçëáíáîÉ=Ñ~áê=î~äìÉ=êÉëÉêîÉ=áå=ÉèìáíáÉëO= 10 E=OSKPF= E=OPKSF= E=OOKNF=

oÉî~äì~íáçå=êÉëÉêîÉë=çÑ=ÑáñÉÇ=~ëëÉíë=áåÅäìÇÉÇ=áå=qáÉê=ff= 11 E=UKRF= E=UKRF= E=UKRF=

líÜÉê=~ÇàìëíãÉåíë= 12 E=NKRF= E=PKQF= E=MKUF=

x=∑=8 to 12]= 13 =UVNKU= =ROQKP= =QQOKM=

=fåÅäìëáçå=çÑW===   
= = =

=fåí~åÖáÄäÉ=ÑáñÉÇ=~ëëÉíë=== 14 E=NMKVF= E=NQKMF= E=NQKPF=

aÉÑÉêêÉÇ=~ÇàìëíãÉåíë=êÉëìäíáåÖ=Ñêçã=íÜÉ=íê~åëáíáçå=íç=f^p=L=fcop=P= 15 =PSKS= =OQKT= =NUKS=

x=∑ 14 to 15]= 16 =ORKT= =NMKT= =QKO=

`çêÉ=qáÉê=f==============================================================================     [= 7 + 13 + 16]= 17 P=SQMKO= P=SUPKU= P=RROKO=

=mêÉÑÉêÉåÅÉ=ëÜ~êÉë=== 18 =RNKP= =RNKP= =RNKP=

=aÉÇìÅíáçå=çÑ=é~êíáÅáé~íáåÖ=áåíÉêÉëíë=áå=ÅêÉÇáí=áåëíáíìíáçåë=~åÇ=áåëìê~åÅÉ=Åçãé~åáÉë=== 19 E=VNKPF= E=VNKQF= E=VPKSF=

_~ëáë=çïå=ÑìåÇë============================================================   [=17 + 18 + 19]= 20 P=SMMKO= P=SQPKT= P=RMVKV=

`çãéäÉãÉåí~êó=çïå=ÑìåÇë= 21 =ROKO= =PMKV= =NOKN=

=çÑ=ïÜáÅÜI=ÅçãéäÉãÉåí~êó=çïå=ÑìåÇë=ÄÉÑçêÉ=ÇÉÇìÅíáçåë=== 22 =NQRKQ= =NORKR= =NMVKN=

=çÑ=ïÜáÅÜI=ÇÉÇìÅíáçå=çÑ=é~êíáÅáé~íáåÖ=áåíÉêÉëíë=áå=ÅêÉÇáí=áåëíáíìíáçåë=~åÇ=áåëìê~åÅÉ=Åçãé~åáÉë=== 23 E=VNKPF= E=VNKQF= E=VPKSF=

=çÑ=ïÜáÅÜI=çíÜÉê=ÇÉÇìÅíáçåë=== 24 E=OKMF= E=PKOF= E=PKQF=

qçí~ä=çïå=ÑìåÇë============================================================         [= 20 + 21]= 25 P=SROKQ= P=STQKS= P=ROOKM=

oáëâJïÉáÖÜíÉÇ=~ëëÉíë= 26 OR=NUSKQ= OQ=RNNKU= OP=ONUKV=

`çêÉ=qáÉê=f=ê~íáç============================================================================   [= 17 / 26]= 27 NQKRB= NRKMB= NRKPB=

qáÉê=f=ê~íáç===================================================================================== [= 20 / 26]= 28 NQKPB= NQKVB= NRKNB=

lïå=ÑìåÇë=êÉèìáêÉãÉåíë=ê~íáç================================================[= 25 / 26]= 29 NQKRB= NRKMB= NRKOB=
kçíÉW=`çêÉ=qáÉê=N=Å~éáí~ä=ÅçãéêáëÉë=~ÅÅçìåíáåÖ=ëÜ~êÉÜçäÇÉêëÛ=Éèìáíó=~åÇ=ãáåçêáíó=áåíÉêÉëíë=EÉñÅäìÇáåÖ=éêÉÑÉêÉåÅÉ=ëÜ~êÉëF=~åÇ=íÜÉ=ÅçåíáåÖÉåí=ÅçåîÉêíáÄäÉ=ëìÄçêÇáå~íÉÇ=ÄçåÇë=ENMMM=jK€ ~í=íÜÉ=
ÉåÇ=çÑ=gìåÉ=OMNPI=ïÜáÅÜ=ï~ë=êÉÇìÅÉÇ=íç=VOM=jK€=çå=NS=gìäóF=ëìÄëÅêáÄÉÇ=Äó=íÜÉ=mçêíìÖìÉëÉ=pí~íÉ=ìåÇÉê=_mfÛë=oÉÅ~éáí~äáë~íáçå=mä~åI=íç=ïÜáÅÜ=íÜÉ=ÑçääçïáåÖ=~ÇàìëíãÉåíë=~êÉ=ã~ÇÉW==
� ~ÇÇáíáçå=çÑ=ìåêÉ~äáëÉÇ=äçëëÉë=çå=ÄçåÇë=~î~áä~ÄäÉ=Ñçê=ë~äÉ=EQPT=jK€)I=ïÜáÅÜ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=_~åâ=çÑ=mçêíìÖ~ä=êÉÖìä~íáçåë=~êÉ=åçí=ÇÉÇìÅíÉÇ=Ñêçã=êÉÖìä~íçêó=Å~éáí~äX==
� ~ÇÇáíáçå=çÑ=åÉÖ~íáîÉ=~Åíì~êá~ä=î~êá~åÅÉë=~ÅÅçããçÇ~íÉÇ=áå=íÜÉ=éêìÇÉåíá~ä=ÅçêêáÇçê=EPT=jK€)K=
NF=mìêëì~åí=íç=_~åâ=çÑ=mçêíìÖ~ä=kçíáÅÉ=S=çÑ=lÅíçÄÉê=OMMUI=ìåêÉ~äáëÉÇ=äçëëÉë=çå=íÜÉ=éçêíÑçäáç=çÑ=~î~áä~ÄäÉJÑçêJë~äÉ=ÄçåÇëI=ïáíÜçìí=ëáÖåë=çÑ=áãé~áêãÉåíI=ïÜáÅÜ=~êÉ=êÉÅçêÇÉÇ=ÇáêÉÅíäó=áå=
ëÜ~êÉÜçäÇÉêëÛ=Éèìáíó=Eáå=íÜÉ=Ñ~áê=î~äìÉ=êÉëÉêîÉFI=~êÉ=åçí=ÇÉÇìÅíÉÇ=Ñêçã=êÉÖìä~íçêó=Å~éáí~äK=páãáä~êäóI=íÜÉ=ìåêÉ~äáëÉÇ=Ö~áåë=çå=ÄçåÇë=~î~áä~ÄäÉ=Ñçê=ë~äÉ=EêÉÅçêÇÉÇ=áå=íÜÉ=Ñ~áê=î~äìÉ=êÉëÉêîÉF=~êÉ=
~äëç=ÉñÅäìÇÉÇ=Ñêçã=íÜÉ=êÉÖìä~íçêó=Å~éáí~äK=

OF=qÜÉ=ìåêÉ~äáëÉÇ=Ö~áåë=çå=ëÜ~êÉë=~î~áä~ÄäÉ=Ñçê=ë~äÉ=ïÜáÅÜ=~êÉ=êÉÅçêÇÉÇ=ÇáêÉÅíäó=áå=ëÜ~êÉÜçäÇÉêëÛ=Éèìáíó=Eáå=íÜÉ=Ñ~áê=î~äìÉ=êÉëÉêîÉFI=~êÉ=ÉñÅäìÇÉÇ=Ñêçã=ÅçêÉ=Å~éáí~äK=pìÄëÉèìÉåíäóI=QRB=çÑ=íÜÉ=
ìåêÉ~äáëÉÇ=Ö~áåë=áë=~ÇÇÉÇ=íç=ÅçãéäÉãÉåí~êó=çïå=ÑìåÇë=E~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNP=íÜÉ=~ãçìåí=~ÇÇÉÇ=Ä~Åâ=íç=ÅçãéäÉãÉåí~êó=çïå=ÑìåÇë=ï~ë=VKV=jK€I=ÅçêêÉëéçåÇáåÖ=íç=QRB=çÑ=OOKN=jK€FK=

PF=qÜÉ=áãé~Åíë=çÑ=íÜÉ=íê~åëáíáçå=íç=f^p=L=fcop=~êÉ=ÄÉáåÖ=êÉÅçÖåáëÉÇ=áå=çïå=ÑìåÇë=ìé=íáää=~åÇ=áåÅäìÇáåÖ=OMNQK=
=



= `çåëçäáÇ~íÉÇ=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= QS=

^ÅÅçêÇáåÖ=íç=íÜÉ=`~éáí~ä=oÉèìáêÉãÉåíë=aáêÉÅíáîÉ=fs=E`oa=

fsF=L=`~éáí~ä=oÉèìáêÉãÉåíë=oÉÖìä~íáçå=E`ooF=

lå=OO=gìäóI=ÑçääçïáåÖ=íÜÉ=Éåíêó=áåíç=ÑçêÅÉ=çÑ=íÜÉ=åÉï=

Å~éáí~ä=êìäÉë=ä~áÇ=Ççïå=Äó=íÜÉ=`oa=fsL`ooI=íÜÉ=b_^=ã~ÇÉ=

éìÄäáÅ=íÜÉ=ÇÉÅáëáçå=íç=êÉéä~ÅÉ=áíë=êÉÅçããÉåÇ~íáçå=çÑ=

OMNN=ïáíÜ=åÉï=Å~éáí~ä=éêÉëÉêî~íáçå=ãÉ~ëìêÉëK=qÜÉ=åÉï=

êìäÉë=éêçîáÇÉ=~ãçåÖëí=çíÜÉê=~ëéÉÅíë=íÜ~í=Ä~åâë=ã~áåí~áå=

íÜÉ=î~äìÉ=çÑ=íÜÉ=Å~éáí~ä=áå=Éìêç=åÉÉÇÉÇ=íç=Åçãéäó=ïáíÜ=íÜÉ=

Å~éáí~ä=êÉèìáêÉãÉåíë=éêÉëÅêáÄÉÇ=Äó=íÜÉ=éêÉîáçìë=b_^=

oÉÅçããÉåÇ~íáçå=ïáíÜ=êÉÑÉêÉåÅÉ=íç=PM=gìåÉ=OMNOI=çê=~=

äçïÉê=ÑáÖìêÉI=éêçîáÇÉÇ=íÜ~í=íÜÉó=Åçãéäó=ïáíÜ=íÜÉ=ãáåáãìã=

`çêÉ=qáÉê=N=Å~éáí~ä=EQKRBF=~åÇ=íÜÉ=Å~éáí~ä=ÅçåëÉêî~íáçå=

ÄìÑÑÉê=EOKRBF=éêÉëÅêáÄÉÇ=Äó=íÜÉ=`oa=fs=L=`oo=êìäÉëI=

ÅçåëáÇÉêáåÖ=íÜÉ=Ñìää=áãéäÉãÉåí~íáçå=çÑ=íÜÉëÉ=êìäÉë=E`oa=

fs=CÑìääó=áãéäÉãÉåíÉÇÒFI=íÜ~í=áëI=ïáíÜçìí=ÄÉåÉÑáíáåÖ=Ñêçã=

íÜÉ=éÜ~ëáåÖJáå=éÉêáçÇ=Éåîáë~ÖÉÇ=áå=íÜçëÉ=êìäÉëK=

=

qÜÉ=ÅçêÉ=qáÉê=f=ê~íáçI=~äêÉ~Çó=í~âáåÖ=áåíç=ÅçåëáÇÉê~íáçå=íÜÉ=

UM=jK€ êÉÇÉãéíáçå=çÑ=`ç`ç=ÄçåÇë=êÉ~äáëÉÇ=çå=NS=gìäó=

~åÇ=Å~äÅìä~íÉÇ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=íÜÉ=`oa=fs=L=`oo=Ñìääó=

áãéäÉãÉåíÉÇ
N
=êìäÉëI=ëí~åÇë=~í=UKUB

P
K=qÜáë=ê~íáç=

ÅçêêÉëéçåÇë=íç=~=Å~éáí~ä=ëìêéäìë=çÑ=PQR=jK€ êÉä~íáîÉ=íç=íÜÉ=

TB=ãáåáãìã=ê~íáçK=

=

qÜÉ=äÉîÉê~ÖÉ=ê~íáç=áë=ëáíì~íÉÇ=~í=RKMB
OIP
=~ÅÅçêÇáåÖ=íç=íÜÉ=

`oa=fs=cìääó=fãéäÉãÉåíÉÇ=êìäÉë=Eãáåáãìã=áå=Å~äáÄê~íáçå=

ê~íáçI=ïÜáäÉ=áí=áë=ÉñéÉÅíÉÇ=íç=ÄÉ=ëáíì~íÉÇ=~í=PBFK=

=

qÜÉ=iáèìáÇáíó=ÅçîÉê~ÖÉ=ê~íáç=Ei`oF=~åÇ=íÜÉ=kÉí=ëí~ÄäÉ=

ÑìåÇáåÖ=ê~íáç=EkpcoF=ëí~åÇ=~í=QUNB
OI=P
=~åÇ=NNQB

OI=P
=

~ÅÅçêÇáåÖ=íç=íÜÉ=`oa=fs=cìääó=fãéäÉãÉåíÉÇ=êìäÉëI=ïÜçëÉ=

ãáåáãìã=î~äìÉë=ïáää=ÄÉ=NMMBK=

=
=
NF=`~äÅìä~íáçåë=~ÅÅçêÇáåÖ=íç=_mfÛë=áåíÉêéêÉí~íáçå=çÑ=íÜÉ=`oa=fs=L=`oo=êìäÉëI=Ä~ëÉÇ=çå=
ÇÉí~áäë=âåçïå=íç=íÜÉ=_~åâ=~í=íÜÉ=éêÉëÉåí=Ç~íÉK=qÜÉ=ÅçêÉ=qáÉê=f=ê~íáç=Å~äÅìä~íÉÇ=~ÅÅçêÇáåÖ=
íç=íÜÉ=`oa=fs=L=`oo=êìäÉë=Ñçê=OMNQ=ëí~åÇë=~í=NPKOBK=

OF=`~äÅìä~íáçå=í~âáåÖ=áåíç=ÅçåëáÇÉê~íáçå=íÜÉ=êÉÇÉãéíáçå=çÑ=UM=jK€ worth of `ç`ç=ÄçåÇë=
ã~ÇÉ=çå=NS=gìäKNPK=

PF=aáëêÉÖ~êÇáåÖ=íÜÉ=UM=jK€ redemption of `ç`ç=ÄçåÇëI=íÜÉ=ÅçêÉ=qáÉê=f=ê~íáç=ïçìäÇ=íÜÉå=ÄÉ=
VKPBI=íÜÉ=äÉîÉê~ÖÉ=ê~íáç=RKOBI=íÜÉ=iáèìáÇáíó=ÅçîÉê~ÖÉ=ê~íáç=Ei`oF=QUNB=~åÇ=íÜÉ=kÉí=
ëí~ÄäÉ=ÑìåÇáåÖ=ê~íáç=EkpcoF=NNQBK=

^ÅÅçêÇáåÖ=íç=íÜÉ=bìêçéÉ~å=_~åâáåÖ=^ìíÜçêáíóÛë=Eb_^F=

oÉÅçããÉåÇ~íáçå=

qÜÉ=`çêÉ=qáÉê=f=Å~éáí~ä=ê~íáç=Å~äÅìä~íÉÇ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=

íÜÉ=bìêçéÉ~å=_~åâáåÖ=^ìíÜçêáíóÛë=Eb_^F=oÉÅçããÉåÇ~íáçå=

çÑ=aÉÅÉãÄÉê=OMNN=áå=ÑçêÅÉ=çå=PM=gìåÉ=OMNP=ï~ë=VKUB=

EîÉêëìë=íÜÉ=VB=ãáåáãìã=ê~íáç=êÉèìáêÉÇ=Ñêçã=mçêíìÖìÉëÉ=

Ä~åâëFK=

=

qÜÉ=bìêçéÉ~å=_~åâáåÖ=^ìíÜçêáíóÛë=Eb_^F=

oÉÅçããÉåÇ~íáçå=çÑ=aÉÅÉãÄÉê=OMNN=íççâ=áåíç=

ÅçåëáÇÉê~íáçå=íÜÉ=î~äì~íáçå=çÑ=ëçîÉêÉáÖå=ÇÉÄí=ÉñéçëìêÉë=~í=

ã~êâÉí=éêáÅÉë=êìäáåÖ=çå=PM=pÉéíÉãÄÉê=OMNNK=

=

`çêÉ=qáÉê=f=ê~íáç=
^ÅÅçêÇáåÖ=íç=íÜÉ=b_^=êìäÉë= ^ãçìåíë=áå=jK€ 

==
PM=gìåK=

NO=

PN=aÉÅK=

NO=

PM=gìåK=

NP=

`çêÉ=qáÉê=f=E_~åâ=çÑ=mçêíìÖ~äF= P=SQM= P=SUQ= P=RRO=

aÉÇìÅíáçåë=çÑ=ëÜ~êÉÜçäÇáåÖë=áå=ÅêÉÇáí=
áåëíáíìíáçåë=~åÇ=áåëìê~åÅÉ=

E=VNF= E=VNF= E=VQF=

qÉãéçê~êó=Å~éáí~ä=åÉÉÇë=
= = =

b_^=íÉãéçê~êó=ëçîÉêÉáÖå=ÄìÑÑÉê= EN=PRVF= EN=PRVF= EN=PRVF=

^ãçìåí=êÉÅçÖåáëÉÇ=áå=íÜÉ=mCi=
~ÅÅçìåí=EdêÉÉÅÉF=

=NTR= =NTR= =NTR=

qÉãéçê~êó=Å~éáí~ä=åÉÉÇë= EN=NUQF= EN=NUQF= EN=NUQF=

`çêÉ=qáÉê=f=Eb_^F= O=PSR= O=QMV= O=OTR=

oáëâ=ïÉáÖÜíÉÇ=~ëëÉíë= OR=NUS= OQ=RNO= OP=ONV=

`çêÉ=qáÉê=f=ê~íáç=Eb_^F= VKQB= VKUB= VKUB=

 



= `çåëçäáÇ~íÉÇ=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= QT=

qÜÉ=êÉÅ~äÅìä~íáçå=çÑ=Å~éáí~ä=êÉèìáêÉãÉåíë=ïáíÜ=êÉÑÉêÉåÅÉ=

íç=íÜÉ=éçëáíáçåë=ÜÉäÇ=~åÇ=íÜÉ=ã~êâÉí=éêáÅÉë=çÑ=íÜÉëÉ=~ëëÉíë=

~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNP=ïçìäÇ=êÉëìäí=áå=íÉãéçê~êó=Å~éáí~ä=

êÉèìáêÉãÉåíë=çÑ=RMQ=jK€I=ïÜáÅÜ=~ãçìåí=áë=STV=jK€=

ÄÉäçï=íÜÉ=b_^Ûë=íÉãéçê~êó=ÄìÑÑÉê=EN=NUQ=jK€)K=

=

=

oÉÅ~äÅìä~íáçå=çÑ=íÜÉ=íÉãéçê~êó=Å~éáí~ä=ÄìÑÑÉê=Ñçê=ëçîÉêÉáÖå=ÇÉÄí=ÉñéçëìêÉ===== ^ãçìåíë=áå=jK€ 

== == PM=pÉéK=NN= PM=gìåK=NP=   

=
== kçãáå~ä=

î~äìÉ=

b_^=íÉãéçê~êó=Å~éáí~ä=ÄìÑÑÉêb_^=íÉãéçê~êó=Å~éáí~ä=ÄìÑÑÉêb_^=íÉãéçê~êó=Å~éáí~ä=ÄìÑÑÉêb_^=íÉãéçê~êó=Å~éáí~ä=ÄìÑÑÉê 1)==== kçãáå~ä=

î~äìÉ=

oÉÅ~äÅìä~íáçå=çÑ=íÜÉ=íÉãéçê~êó=oÉÅ~äÅìä~íáçå=çÑ=íÜÉ=íÉãéçê~êó=oÉÅ~äÅìä~íáçå=çÑ=íÜÉ=íÉãéçê~êó=oÉÅ~äÅìä~íáçå=çÑ=íÜÉ=íÉãéçê~êó=
Å~éáí~ä=ÄìÑÑÉêNÅ~éáí~ä=ÄìÑÑÉêNÅ~éáí~ä=ÄìÑÑÉêNÅ~éáí~ä=ÄìÑÑÉêN)==== ==

== == pÉÅìêáíáÉë= aÉêáî~íáîÉë= qçí~ä= pÉÅìêáíáÉë= aÉêáî~íáîÉë= qçí~ä=

pçîÉêÉáÖå=ÇÉÄí=E~ÑíÉê=í~ñÉëF= ==
=

==
=

==
=

==
= =

  

mçêíìÖ~ä= 1 O=TSS= E=RUOF= E=NORF= E=TMUF= R=PMS= E=NNSF= E=NRVF= E=OTSF=  
lÑ=ïÜáÅÜW= ==

=
==

=
==

=
==

= =
 

= qêÉ~ëìêó=ÄçåÇë=J=ÄçìÖÜí=ÄÉÑçêÉ=PN=aÉÅK=NN= == O=TPO= E=RUOF= E=NORF= E=TMUF= N=TMO= E=NONF= E=NRVF= E=OUMF=  
= qêÉ~ëìêó=Äáääë= == =PQ= J= J= J= P=SMQ= =Q=

=
=Q=  

=fí~äó== 2 =VTR= E=SSF= E=TPF= E=NPVF= =VTR= =U= E=VVF= E=VOF=  
=fêÉä~åÇ== 3 =PRR= E=PTF= E=NVF= E=RSF= =PPR= =NS= E=OUF= E=NOF=  
dêÉÉÅÉ= 4 =QUM= E=NPSF= E=PVF= E=NTRF=

=
==

= =
 

x=∑ 1 to 4]= 5 Q=RTS= E=UOOF= E=ORSF= EN=MTUF= S=SNS= E=VPF= E=OUSF= E=PTVF=   

içÅ~ä=ÖçîÉêåãÉåíë= 6 N=MRU= ==
=

E=OUNF= =UQN= ==
=
E=NORF=

2)
 

`~éáí~ä=ÄìÑÑÉê=Ñçê=ëçîÉêÉáÖå=êáëâ=ÉñéçëìêÉë=====
[=5+6]= 7 == == == EN=PRVF= == == == E=RMQF=

  

^ãçìåí=êÉÅçÖåáëÉÇ=áå=êÉëìäíë=EdêÉÉÅÉF= 8 

=

==
=

=NTR=
=

==
= =

  

qÉãéçê~êó=Å~éáí~ä=åÉÉÇë====xZTHUz= 9 == == == EN=NUQF= == == == E=RMQF=   
NF=fåÅäìÇÉë=íÜÉ=áãé~Åí=çÑ=áåíÉêÉëíJê~íÉ=êáëâ=ÜÉÇÖáåÖK=
OF=bñéçëìêÉë=~ë=~í=PM=gìåÉ=OMNP=~åÇ=~ééäóáåÖ=~îÉê~ÖÉ=Ü~áêÅìíë=éÉê=ã~íìêáíó=Éëíáã~íÉÇ=Äó=_mf=Ä~ëÉÇ=çå=PM=gìåÉ=OMNP=ã~êâÉí=éêáÅÉëK=
 

=

=

=

=

=

=

=

=



obpriqp=colj=aljbpqf`=lmbo^qflkp=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= QU=

få=íÜÉ=Nëí=Ü~äÑ=çå=OMNPI=íÜÉ=_mf=dêçìéÛë=ÇçãÉëíáÅ=

çéÉê~íáçåë=ÖÉåÉê~íÉÇ=~=åÉí=éêçÑáí=çÑ=OMKQ=jK€.=qÜÉ=êÉíìêå=

çå=~îÉê~ÖÉ=ëÜ~êÉÜçäÇÉêëÛ=Éèìáíó=ÉãéäçóÉÇ=EolbF=ï~ë=

OKNBK=

=

açãÉëíáÅ=ÅçããÉêÅá~ä=Ä~åâáåÖ=ÄìëáåÉëë=ÅçåíêáÄìíÉÇ=íç=

éêçÑáí=ïáíÜ=NTKV=jK€
N
K=qÜÉ=olb=çå=ÅçããÉêÅá~ä=Ä~åâáåÖ=

=
NF=`çåíêáÄìíáçå=~ÇàìëíÉÇ=Äó=íÜÉ=êÉ~ääçÅ~íáçå=çÑ=Å~éáí~ä=ÄÉíïÉÉå=íÜÉ=~êÉ~ë=ÅçãéêáëáåÖ=
ÇçãÉëíáÅ=~ÅíáîáíóK=

çéÉê~íáçåë=I=íç=ïÜáÅÜ=VTKQB=çÑ=~îÉê~ÖÉ=Å~éáí~ä=áë=

~ääçÅ~íÉÇI=ï~ë=ëáíì~íÉÇ=~í=NKVBK=

=

_mfÛë=áåîÉëíãÉåí=Ä~åâáåÖ=ÄìëáåÉëë=ÅÜ~ê~ÅíÉêáëÉÇ=Äó=~=

ãáåáã~ä=~ãçìåí=çÑ=Å~éáí~ä=ÅçåëìãÉÇI=ÅçåíêáÄìíÉÇ=ïáíÜ=

MKU=jK€
1
 íç=éêçÑáíI=ïÜáÅÜ=ÅçêêÉëéçåÇÉÇ==íç=~=olb=çÑ=QKTBK=

cçê=íÜÉáê=é~êíI=íÜÉ=ÅçåíêáÄìíáçå=Ñêçã=Éèìáíó=ÜçäÇáåÖë=ï~ë=

NKT=jK€
1 
Eolb=çÑ=OPKRBFK==

=

=

olb=Äó=ÄìëáåÉëë=~êÉ~=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNP== = ^ãçìåíë=áå=jK€= 

== ==
`çããÉêÅá~ä=

Ä~åâáåÖ=

fåîÉëíãÉåí=

Ä~åâáåÖ=

m~êíáÅáé~íáåÖ=

áåíÉêÉëíë=~åÇ=

çíÜÉê=

qçí~ä==

^îÉê~ÖÉ=êáëâ=ïÉáÖÜíÉÇ=~ëëÉíë=== 1 OM=PQQKO= =PTTKN= =NRUKN= OM=UTVKR=

`~éáí~ä=~ääçÅ~íÉÇ=== 2 N=TPQKT= =UOKO= =VUKR= N=VNRKPN=VNRKPN=VNRKPN=VNRKP====

`~éáí~ä=êÉ~ääçÅ~íáçå=== 3 =NPNKS= =EQTKSF= =EUQKMF= ========

^ÇàìëíÉÇ=pÜ~êÉÜçäÇÉêëD=Éèìáíó=Ñçê=olb=Å~äÅìä~íáçå==== [ = 2+3]= 4 N=USSKO= =PQKS= =NQKR= N=VNRKP=

kÉí=éêçÑáí= 5 =NTKP= =NKM= =OKN= ====OMKQOMKQOMKQOMKQ====

^ÇàìëíãÉåí=íç=éêçÑáí=ÇìÉ=íç=Å~éáí~ä=êÉ~ääçÅ~íáçå=== 6 =MKS= =EMKOF= =EMKQF= ========

kÉí=éêçÑáí=E~ÇàìëíÉÇF==                             [ = 5+6]= 7 =NTKV= =MKU= =NKT= =OMKQ=

olb========================================        [=7/4]= 8 NKVB= QKTB= OPKRB= OKNB=

=
`~äÅìä~íáçå=çÑ=olb=Äó=ÄìëáåÉëë=~êÉ~ë=

qÜÉ=êÉíìêå=ÖÉåÉê~íÉÇ=Äó=É~ÅÜ=~êÉ~=êÉëìäíë=Ñêçã=íÜÉ=èìçíáÉåí=ÄÉíïÉÉå=íÜÉ=ÅçåíêáÄìíáçå=~åÇ=íÜÉ=~îÉê~ÖÉ=Å~éáí~ä=~ääçÅ~íÉÇ=íç=íÜÉ=~êÉ~K=få=ÇÉíÉêãáåáåÖ=íÜÉ=Å~éáí~ä=~ääçÅ~íÉÇ=íç==ÇçãÉëíáÅ=~ÅíáîáíóI=
íÜÉ=~ÅÅçìåíáåÖ=Å~éáí~ä=EëÜ~êÉÜçäÇÉêëD=ÉèìáíóFI=ÉñÅäìÇáåÖ=íÜÉ=Ñ~áê=î~äìÉ=êÉëÉêîÉë=EåÉí=çÑ=ÇÉÑÉêêÉÇ=í~ñÉëF=êÉä~íáåÖ=íç=íÜÉ=éçêíÑçäáç=çÑ=~î~áä~ÄäÉJÑçêJë~äÉ=Ñáå~åÅá~ä=~ëëÉíëI=ï~ë=í~âÉå=áåíç=
ÅçåëáÇÉê~íáçåK=^ë=êÉÖ~êÇë=É~ÅÜ=ÄìëáåÉëë=~êÉ~=ã~âáåÖ=ìé=íÜÉ=ÇçãÉëíáÅ=çéÉê~íáçåëI=áí=áë=~ëëìãÉÇ=íÜ~í=íÜÉ=Å~éáí~ä=ÉãéäçóÉÇ=áë=áÇÉåíáÅ~ä=íç=íÜÉ=~îÉê~ÖÉ=Å~éáí~ä=ÉãéäçóÉÇ=Ñçê=íÜáë=~Åíáîáíó=~ë=~=
ïÜçäÉI=ÉñÅÉéí=~ë=êÉÖ~êÇë=íÜÉ=Ñ~áê=î~äìÉ=êÉëÉêîÉ=ïÜáÅÜ=ï~ë=ÉñÅäìÇÉÇ=Ñêçã=íÜÉ=Å~éáí~ä=~ääçÅ~íÉÇ=Å~äÅìä~íáçåK=qÜÉ=~ãçìåí=çÑ=Å~éáí~ä=~ääçÅ~íÉÇ=íç=É~ÅÜ=~êÉ~=áë=Å~äÅìä~íÉÇ=Äó=ãìäíáéäóáåÖ=íÜÉ=
~ëëÉíë=ïÉáÖÜíÉÇ=Äó=íÜÉ=èìçíáÉåí=ÄÉíïÉÉå=ëÜ~êÉÜçäÇÉêëÛ=Éèìáíó=EÉñÅäìÇáåÖ=íÜÉ=Ñ~áê=î~äìÉ=êÉëÉêîÉF=~åÇ=íÜÉ=~ëëÉíë=ïÉáÖÜíÉÇ=Ñçê=íÜÉ=ìåáîÉêëÉ=çÑ=íÜÉ=~ÑçêÉë~áÇ=~êÉ~ëK=tÜÉåÉîÉê=íÜÉ=ëÜ~êÉÜçäÇÉêëÛ=
Éèìáíó=çÑ=~=ÄìëáåÉëë=~êÉ~=áë=ãçêÉ=Eçê=äÉëëF=íÜ~å=íÜÉ=~ääçÅ~íÉÇ=Å~éáí~ä=ìëáåÖ=íÜÉ=~ÄçîÉ=éêçÅÉÇìêÉI=áí=áë=éêÉëìãÉÇ=íÜ~í=íÜÉêÉ=Ü~ë=ÄÉÉå=~=êÉÇáëíêáÄìíáçå=çÑ=Å~éáí~äI=ïÜÉêÉÄó=íÜ~í=~êÉ~Ûë=
ÅçåíêáÄìíáçå=áë=~ÇàìëíÉÇ=Äó=íÜÉ=Åçëíë=EêÉîÉåìÉF=êÉëìäíáåÖ=Ñêçã=íÜÉ=áåÅêÉ~ëÉ=EÇÉÅêÉ~ëÉF=áå=çìíëáÇÉ=êÉëçìêÅÉë=Äó=îáêíìÉ=çÑ=íÜÉ=Å~éáí~ä=êÉ~ääçÅ~íáçåK=

=

léÉê~íáåÖ=éêçÑáí==

qÜÉ=çéÉê~íáåÖ=éêçÑáí=Ñêçã=ÇçãÉëíáÅ=~Åíáîáíó=~ãçìåíÉÇ=íç=

NTPKT=jK€I=éçëíáåÖ=~=óÉ~êJçåJóÉ~ê=ÇÉÅäáåÉ=çÑ=RUKM=jK€  

(-ORKMBFK=

=

qÜáë=ÄÉÜ~îáçìê=áë=Éñéä~áåÉÇ=W=

=

� Äó=íÜÉ=ÇÉÅêÉ~ëÉ=áå=áåÅçãÉI=ÅÜáÉÑäó=íÜÉ=OSKNB=ÇÉÅäáåÉ=áå=

åÉí=áåíÉêÉëí=áåÅçãÉ=EJ=RNKS=jK€). qÜÉ=íêÉåÇ=áå=åÉí=

áåíÉêÉëí=áåÅçãÉ=áë=éêáã~êáäó=éÉå~äáëÉÇ=Äó=íÜÉ=áåíÉêÉëí=

Åçëí=çÑ=íÜÉ=`ç`ç=ÄçåÇë=áåÅìêêÉÇ=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNP=

EQQKU=jK€)I=ïÜáäÉ=ÅçåíáåìáåÖ=íç=ÄÉ=ìåÇÉê=éêÉëëìêÉ=Ñêçã=

íÜÉ=äçï=äÉîÉä=çÑ=ëÜçêíJíÉêã=áåíÉêÉëí=ê~íÉë=~åÇ=Äó=íÜÉ=Åçëí=

çÑ=ÇÉéçëáíëX=

=

� ïÜáäëí=çéÉê~íáåÖ=Åçëíë=~ë=êÉéçêíÉÇ=êÉÖáëíÉê=~=óÉ~êJçåJóÉ~ê=

ÅÜ~åÖÉ=çÑ=MKRBK=bñÅäìÇáåÖ=åçåJêÉÅìêêáåÖ=ÅçëíëI=

çéÉê~íáåÖ=Åçëíë=ëÜçï=~=OKSB=ÇÉÅêÉ~ëÉK=

=

=

iç~å=áãé~áêãÉåí=ÅÜ~êÖÉë=EåÉí=çÑ=êÉÅçîÉêáÉëF=~ãçìåíÉÇ=íç=

NPRKV=jK€, OKNB=ãçêÉ=íÜ~å=íÜÉ=~ãçìåíë=ëÉí=~ëáÇÉ=áå=íÜÉ=

ë~ãÉ=éÉêáçÇ=çÑ=OMNOK=iç~å=áãé~áêãÉåíë=EåÉí=çÑ=

êÉÅçîÉêáÉëF=êÉéêÉëÉåíÉÇ=NKMRB=çÑ=íÜÉ=äç~å=éçêíÑçäáç=áå=íÜÉ=

Ü~äÑ=óÉ~êI=ïÜáÅÜ=Åçãé~êÉë=ïáíÜ=~å=~îÉê~ÖÉ=áåÇáÅ~íçê=áå=íÜÉ=

éêÉÅÉÇáåÖ=NM=óÉ~êë=çÑ=MKPPBK=cçê=íÜÉáê=é~êíI=áãé~áêãÉåí=

ÅÜ~êÖÉë=Ñçê=çíÜÉê=éìêéçëÉë=ÇÉÅêÉ~ëÉÇ=Äó=OPKV=jK€, íç=VKM=

jK€ áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPK=

=

få=íÜáë=ã~ååÉêI=íçí~ä=áãé~áêãÉåí=ÅÜ~êÖÉë=EÑçê=äç~åë=~åÇ=

çíÜÉê=éìêéçëÉëF=åÉí=çÑ=êÉÅçîÉêáÉëI=~ãçìåíÉÇ=íç=NQQKV=jK€ 

áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPI=~ÄëçêÄáåÖ=UPB=çÑ=çéÉê~íáåÖ=

éêçÑáíK=

=

açãÉëíáÅ=~ÅíáîáíóÛë=ÅçåíêáÄìíáçå=íç=ÅçåëçäáÇ~íÉÇ=É~êåáåÖë=

~ÑíÉê=í~ñ~íáçå=ï~ë=ëáíì~íÉÇ=~í=OMKQ=jK€.=^ÑíÉêJí~ñ=Å~ëÜ=

Ñäçï=ÖÉåÉê~íÉÇ=áå=íÜÉ=ëáñ=ãçåíÜë=ìåÇÉê=êÉîáÉï=íçí~ääÉÇ=

NUPKU=jK€K 

=



= açãÉëíáÅ=~Åíáîáíó=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= QV=

açãÉëíáÅ=~Åíáîáíó=áåÅçãÉ=ëí~íÉãÉåí== ^ãçìåíë=áå=jK€ 

== == Nëí=Ü~äÑ=OMNO= Nëí=Ü~äÑ=OMNP= ∆∆∆∆B=

kÉí=áåíÉêÉëí=áåÅçãÉ=Eå~êêçï=ëÉåëÉF=== 1 =NUMKT= =NOVKO= EOUKRBF=

líÜÉê=áåÅçãÉ=N= 2 =NTKP= =NTKN= EMKUBF=

kÉí=áåíÉêÉëí=áåÅçãÉ                                                                               [ = 1 + 2]= 3 =NVUKM= =NQSKQ= EOSKNBF=

qÉÅÜåáÅ~ä=êÉëìäí=Ñêçã=áåëìê~åÅÉ=Åçåíê~Åíë=== 4 =NOKP= =NNKO= EUKOBF=

`çããáëëáçåë=~åÇ=çíÜÉê=ëáãáä~ê=áåÅçãÉ=EåÉíF=== 5 =NPPKM= =NPMKM= EOKPBF=

mêçÑáíë=Ñêçã=Ñáå~åÅá~ä=çéÉê~íáçåë=== 6 =NQRKU= =NQTKP= NKMB=

léÉê~íáåÖ=áåÅçãÉ=~åÇ=ÅÜ~êÖÉë=== 7 E=SKRF= E=VKMF= EQMKNBF=

kÉí=çéÉê~íáåÖ=êÉîÉåìÉ=================================================    [==∑=3 to 7]= 8 =QUOKS= =QORKV= ENNKTBF=

mÉêëçååÉä=ÅçëíëI=ÉñÅäìÇáåÖ=åçåJêÉÅìêêáåÖ=áíÉãë= 9 =NRRKT= =NRMKS= EPKPBF=

=lìíëáÇÉ=ëìééäáÉë=~åÇ=ëÉêîáÅÉë=== 10 =VNKV= =VNKR= EMKRBF=

=aÉéêÉÅá~íáçå=çÑ=ÑáñÉÇ=~ëëÉíë=== 11 =NMKS= =VKQ= ENNKTBF=

léÉê~íáåÖ=ÅçëíëI=ÉñÅäìÇáåÖ=åçåJêÉÅìêêáåÖ=

=éÉêëçååÉä=Åçëíë================================================xZ=∑=9 to 11]=
12 =ORUKP= =ORNKR= EOKSBF=

kçåJêÉÅìêêáåÖ=éÉêëçååÉä=Åçëíë= 13 E=TKPF= =MKU= NNMKRB=

léÉê~íáåÖ=Åçëíë==================             [= 12+13]= 14 =ORNKM= =OROKO= MKRB=

léÉê~íáåÖ=éêçÑáí====================================================    [= 8 - 14]= 15 =OPNKS= =NTPKT= EORKMBF=

=oÉÅçîÉêó=çÑ=äç~åë=ïêáííÉåJçÑÑ=== 16 =SKQ= =VKN= QNKSB=

=iç~å=éêçîáëáçåë=~åÇ=áãé~áêãÉåíë=== 17 =NPVKQ= =NQRKM= PKVB=

=líÜÉê=áãé~áêãÉåíë=~åÇ=éêçîáëáçåë=== 18 =PPKM= =VKM= ETOKSBF=

mêçÑáíë=ÄÉÑçêÉ=í~ñÉë=========================            [= 15+ 16 - 17 - 18]= 19 =SRKS= =OUKU= ERSKOBF=

=`çêéçê~íÉ=áåÅçãÉ=í~ñ=== 20 =OQKR= =NPKT= EQQKNBF=

=bèìáíóJ~ÅÅçìåíÉÇ=êÉëìäíë=çÑ=ëìÄëáÇá~êáÉë=== 21 =QKU= =RKV= OQKSB=

=jáåçêáíó=áåíÉêÉëíë== 22 =MKT= =MKS= ENQKSBF=

kÉí=éêçÑáí============                                                          [= 19 - 20 + 21 - 22]= 23 =QRKO= =OMKQ= ERQKVBF=

`~ëÜ=Ñäçï=~ÑíÉê=í~ñ~íáçå                                                  [= 23 + 11 + 17 + 18]= 24 =OOUKP= =NUPKU= ENVKRBF=

NF=råáíJäáåâÉÇ=Öêçëë=ã~êÖáåI=áåÅçãÉ=Ñêçã=Éèìáíó=áåëíêìãÉåíë=~åÇ=Åçããáëëáçå=~ëëçÅá~íÉÇ=ïáíÜ=~ãçêíáëÉÇ=Åçëíë=EåÉíFK=
 
=



= açãÉëíáÅ=~Åíáîáíó=
=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= RM=

_^i^k`b=pebbq=

qÜÉ=ÇçãÉëíáÅ=çéÉê~íáçåëÛ=Ä~ä~åÅÉ=ëÜÉÉí=éêáã~êáäó=êÉÑäÉÅíë=

`çããÉêÅá~ä=_~åâáåÖ=ÄìëáåÉëë=ÅçåÇìÅíÉÇ=áå=mçêíìÖ~äK=^í=

íÜÉ=ÉåÇ=çÑ=OMNPI=`ìëíçãÉê=äç~åë=êÉéêÉëÉåí=STB=çÑ=~ëëÉíë=

ïÜáäÉ=ÅìëíçãÉê=êÉëçìêÅÉë=ÅçåëíáíìíÉ=íÜÉ=éêáã~êó=ëçìêÅÉ=çÑ=

Ä~ä~åÅÉ=ëÜÉÉí=ÑìåÇáåÖ=ESMB=çÑ=~ëëÉíëFK==

=

_~ä~åÅÉ=ëÜÉÉí=ÅìëíçãÉê=êÉëçìêÅÉë=EÉñÅäìÇáåÖ=

Å~éáí~äáë~íáçå=áåëìê~åÅÉF=éêçîáÇÉÇ=íÜÉ=ÑìåÇáåÖ=Ñçê=TUB=çÑ=

äç~åëK=qÜÉ=~ÖÖêÉÖ~íÉ=çÑ=ÅìëíçãÉê=êÉëçìêÅÉë=áå=íÜÉ=Ä~ä~åÅÉ=

ëÜÉÉí=EÉñÅäìÇáåÖ=Å~éáí~äáë~íáçå=áåëìê~åÅÉFI=ãÉÇáìã=~åÇ=

äçåÖJíÉêã=äç~åë=~åÇ=ëÜ~êÉÜçäÇÉêëÛ=Éèìáíó=êÉéêÉëÉåíÉÇ=

VVB=çÑ=äç~åë=íç=ÅìëíçãÉêëK=

=

qÜÉ=_~åâ=Ü~ë=~=éçêíÑçäáç=çÑ=~î~áä~ÄäÉJÑçêJë~äÉ=Ñáå~åÅá~ä=

~ëëÉíë=çÑ=TKV=íÜKjK€ EONB=çÑ=~ëëÉíëFK qÜáë=éçêíÑçäáç=

ÉëëÉåíá~ääó=ÅçêêÉëéçåÇë=íç=mçêíìÖìÉëÉ=ëÜçêíJíÉêã=éìÄäáÅ=

ÇÉÄí=EPKS=íÜKjK€), mçêíìÖìÉëÉ=íêÉ~ëìêó=ÄçåÇë 

ENKS=íÜKjK€), éìÄäáÅ=ÇÉÄí=çÑ=çíÜÉê=ÉìêçJòçåÉ=ÅçìåíêáÉë=

ENKQ=íÜKjK€F=~åÇ=Åçêéçê~íÉ=ÄçåÇë=EMKV=íÜKjK€F. 

=

^í=íÜÉ=ÉåÇ=çÑ=gìåÉI=íÜÉ=_~åâ=Ü~Ç=QMMM=jK€=çÑ=b`_=

êÉëçìêÅÉë=çÄí~áåÉÇ=áå=íÜÉ=íïç=Éñíê~çêÇáå~êó=äáèìáÇáíóJ

éêçîáëáçå=çéÉê~íáçåë=êÉ~äáëÉÇ=Äó=íÜÉ=b`_=áå=aÉÅÉãÄÉê=

OMNN=~åÇ=cÉÄêì~êó=OMNOK=qÜáë=ÑáÖìêÉ=áë=ÅäçëÉ=íç=íÜÉ=î~äìÉ=

çÑ=íÜÉ=éçêíÑçäáç=çÑ=íêÉ~ëìêó=Äáääë=ÜÉäÇ=Äó=íÜÉ=_~åâK==

=

^í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=íÜÉ=_~åâ=Ü~Ç=~ëëÉíë=ÉäáÖáÄäÉ=Ñçê=

ÑìåÇáåÖ=Ñêçã=íÜÉ=b`_=çÑ=NO=PMN=jK€=EÑáÖìêÉë=åÉí=çÑ=

î~äì~íáçå=ÅÜ~åÖÉë=~åÇ=Ü~áêÅìíëFK=q~âáåÖ=áåíç=~ÅÅçìåí=

éçêíÑçäáç=Çê~ïáåÖë=çå=íÜ~í=Ç~íÉ
N
I=íÜÉ=_~åâ=Ü~Ç=~î~áä~ÄäÉ=S=

PVS=jK€ çÑ=íÜçëÉ=~ëëÉíë=Å~é~ÄäÉ=çÑ=ÄÉáåÖ=íê~åëÑçêãÉÇ=

áåíç=~ÇÇáíáçå~ä=ÑìåÇáåÖ=Ñêçã=íÜÉ=b`_I=ïÜáÅÜ=êÉéêÉëÉåíÉÇ=

NTB=çÑ=íçí~ä=~ëëÉíë=ÇÉéäçóÉÇ=áå=ÇçãÉëíáÅ=çéÉê~íáçåëK=

=

qÜÉ=_~åâ=Ü~ë=áå=êÉÅÉåí=óÉ~êë=åÉÖäáÖáÄäÉ=åÉí=ãÉÇáìã=~åÇ=

äçåÖJíÉêã=ÇÉÄí=êÉÑáå~åÅáåÖ=åÉÉÇë=í~âáåÖ=áåíç=

ÅçåëáÇÉê~íáçå=ã~íìêáíáÉë=~ë=ïÉää=~ë=ÄçåÇ=êÉÇÉãéíáçåë==

EÉñÅäìÇáåÖ=íêÉ~ëìêó=ÄáääëF=ÜÉäÇ=áå=íÜÉ=éçêíÑçäáç=çÑ=~î~áä~ÄäÉJ

ÑçêJë~äÉ=~ëëÉíëK=aÉÄí=êÉÑáå~åÅáåÖ=åÉÉÇë=áå=íÜÉ=ëÉÅçåÇ=Ü~äÑ=

çÑ=OMNP=~êÉ=~=ãÉêÉ=OV=jK€. oÉÑáå~åÅáåÖ=åÉÉÇëI=åÉí=çÑ=

ÄçåÇë=êÉÇÉãéíáçåëI=Ñêçã=OMNQ=íáää=OMNU=~ãçìåí=íç=

NKN=íÜKjK€K=^ÇÇáíáçå~ääóI=~åÇ=áå=íÜÉ=íÉêãë=çÑ=íÜÉ=êÉÖáãÉ=

~ééäáÅ~ÄäÉ=íç=`ç`ç=ÄçåÇëI=íÜÉëÉ=J=ÅìêêÉåíäó=íçí~ääáåÖ=VOM=

jK€ -=ëÜçìäÇ=ÄÉ=êÉÇÉÉãÉÇ=Äó=OV=gìåÉ=OMNTI=ìåÇÉê=é~áå=

çÑ=íÜÉ=êÉëéÉÅíáîÉ=ÅçåîÉêëáçå=áåíç=ÉèìáíóK=fí=áë=~äëç=ïçêíÜ=

ãÉåíáçåáåÖ=íÜ~í=áå=OMNV=íÜÉêÉ=ïáää=ÄÉ=~=ëáÖåáÑáÅ~åí=

êÉäÉ~ëÉ=çÑ=äáèìáÇáíó=íÜêçìÖÜ=íÜÉ=êÉÇÉãéíáçå=çÑ=P=

íÜçìë~åÇ=jK€ çÑ=ãÉÇáìã=~åÇ=äçåÖJíÉêã=ÄçåÇë=ÜÉäÇ=Äó 

_mf=áå=éçêíÑçäáçK=
=
NF=få=êÉéç=çéÉê~íáçåëI=Ñçê=Åçää~íÉêáë~íáçå=çÑ=~=åìãÄÉê=çÑ=äá~ÄáäáíáÉë=~åÇ=Ñçê=ÑìåÇáåÖ=Ñêçã=íÜÉ=
b`_K=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=



= açãÉëíáÅ=~Åíáîáíó=
=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= RN=

açãÉëíáÅ=~Åíáîáíó=Ä~ä~åÅÉ=ëÜÉÉí= ^ãçìåíë=áå=jK€ 

==   gìåKNO= aÉÅKNO= gìåKNP=
∆∆∆∆B=gìåKNOL=

gìåKNP=

=^ëëÉíë==   

=`~ëÜI=ÇÉéçëáíë=~í=ÅÉåíê~ä=Ä~åâë=~åÇ=ÇÉéçëáíë=~åÇ=äç~åë=íç=ÅêÉÇáí=áåëíáíìíáçåë= 1 N=TVPKU= N=UMPKN= N=SOQKR= EVKQBF=

=iç~åë=~åÇ=~Çî~åÅÉë=íç=`ìëíçãÉêë== 2 OS=VVSKU= OS=OSPKO= OR=UTVKQ= EQKNBF=

=cáå~åÅá~ä=~ëëÉíë=ÜÉäÇ=Ñçê=ÇÉ~äáåÖ=== 3 =UVPKQ= =VRTKU= =VVOKQ= NNKNB=

=cáå~åÅá~ä=~ëëÉíë=~î~áä~ÄäÉ=Ñçê=ë~äÉ=== 4 T=QQVKQ= U=PVPKO= T=VNRKT= SKPB=

=fåîÉëíãÉåíë=ÜÉäÇ=íç=ã~íìêáíó=== 5 =QTVKT= =QQRKP= =ORPKM= EQTKPBF=

=fåîÉëíãÉåíë=áå=~ëëçÅá~íÉÇ=Åçãé~åáÉë=~åÇ==àçáåíäó=ÅçåíêçääÉÇ=ÉåíáíáÉë=== 6 =NQVKR= =NSPKQ= =NSTKV= NOKPB=

=líÜÉê== 7 N=VPMKP= N=SPPKO= N=RMUKP= EONKVBF=

=qçí~ä=~ëëÉíë=============================================================        [= ∑ 1 to 7]= 8 PV=SVOKV= PV=SRVKN= PU=PQNKN= EPKQBF=

=iá~ÄáäáíáÉë=~åÇ=ëÜ~êÉÜçäÇÉêëD=Éèìáíó===   
= = =

==

=oÉëçìêÅÉë=çÑ=ÅÉåíê~ä=Ä~åâë=== 9 Q=MPTKT= Q=OTMKV= Q=NPOKU= OKQB=

=`êÉÇáí=áåëíáíìíáçåëD=êÉëçìêÅÉë=== 10 O=NPSKS= P=SVMKV= P=NTVKS= QUKUB=

=`ìëíçãÉê=êÉëçìêÅÉë=~åÇ=çíÜÉê=äç~åë=== 11 OM=NSPKM= NV=PMTKM= NV=VRPKV= ENKMBF=

=aÉÄíë=ÉîáÇÉåÅÉÇ=Äó=ÅÉêíáÑáÅ~íÉë=== 12 R=NPVKN= P=TUTKS= O=UUQKR= EQPKVBF=

=qÉÅÜåáÅ~ä=éêçîáëáçåë=== 13 O=PRMKS= O=ORRKQ= O=PROKO= MKNB=

=cáå~åÅá~ä=äá~ÄáäáíáÉë=~ëëçÅá~íÉÇ=íç=íê~åëÑÉêêÉÇ=~ëëÉíë=== 14 N=SVMKS= N=RVNKM= N=QTUKM= ENOKSBF=

`çåíáåÖÉåí=ÅçåîÉêíáÄäÉ=ëìÄçêÇáå~íÉÇ=ÄçåÇë= 15 N=RMMKT= N=OMMKP= N=MQNKS= EPMKSBF=

líÜÉê=ëìÄçêÇáå~íÉÇ=äç~åë=~åÇ=é~êíáÅáé~íáåÖ=ÄçåÇë= 16 =NTQKT= =NRSKP= =NQQKQ= ENTKQBF=

líÜÉê= 17 N=TRNKP= N=VRTKM= N=RTSKQ= ENMKMBF=

=pÜ~êÉÜçäÇÉêëD=Éèìáíó=~ííêáÄìí~ÄäÉ=íç=_mf=ëÜ~êÉÜçäÇÉêë== 18 =SUVKO= N=PUPKT= N=RPTKO= NOPKMB=

=jáåçêáíó=áåíÉêÉëíë=== 19 =RVKQ= =RVKM= =SMKT= OKOB=

qçí~ä=pÜ~êÉÜçäÇÉêëD=Éèìáíó=~åÇ=

=ãáåçêáíó=áåíÉêÉëíë===============================================[=18+19]=
20 =TQUKS= N=QQOKU= N=RVTKV= NNPKRB=

qçí~ä=äá~ÄáäáíáÉë=~åÇ=pÜ~êÉÜçäÇÉêëD=Éèìáíó================[= ∑ 9 to 19]= 21 PV=SVOKV= PV=SRVKN= PU=PQNKN= EPKQBF=

=kçíÉW=Ä~åâ=Öì~ê~åíÉÉë== 22 O=NUTKN= O=MTOKT= N=VSSKM= ENMKNBF=

=========lÑÑJÄ~ä~åÅÉ=ëÜÉÉí=`ìëíçãÉê=êÉëçìêÅÉë=N= 23 O=TPQKP= O=VNPKP= P=MSMKT= NNKVB=
=kçíÉW=qÜÉ=~ÄçîÉ=Ä~ä~åÅÉ=ëÜÉÉí=êÉä~íáåÖ=íç=ÇçãÉëíáÅ=çéÉê~íáçåë=Ü~ë=åçí=ÄÉÉå=ÅçêêÉÅíÉÇ=Ñçê=íÜÉ=Ä~ä~åÅÉë=êÉëìäíáåÖ=Ñêçã=çéÉê~íáçåë=ïáíÜ=íÜÉ=OfåíÉêå~íáçå~ä=~ÅíáîáíóÒ=ÖÉçÖê~éÜáÅ~ä=ëÉÖãÉåíK=cçê=
ÅçåëçäáÇ~íÉÇ=éìêéçëÉëI=íÜÉëÉ=Ä~ä~åÅÉë=~êÉ=Éäáãáå~íÉÇK=
 

1)=råáí=íêìëí=ÑìåÇëI=mmoI=mm^=~åÇ=~ëëÉíë=ã~å~ÖÉÇ=Äó=_mf=pìáëëÉK=cáÖìêÉë=åÉí=çÑ=íÜÉ=é~êíáÅáé~íáåÖ=ìåáíë=áå=íÜÉ=éçêíÑçäáçë=çÑ=íÜÉ=dêçìéÛë=Ä~åâëK==
 



= açãÉëíáÅ=~Åíáîáíó=
=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= RO=

`ìëíçãÉê=äç~åë=

qÜÉ=ÇçãÉëíáÅ=çéÉê~íáçåëÛ=äç~å=éçêíÑçäáç=ÇÉÅêÉ~ëÉÇ=Äó=

NKN=íÜKjK€ EJQKNBF=áå=óÉ~êJçåJóÉ~ê=íÉêãëK=

=

qÜÉ=äç~å=éçêíÑçäáçÛë=Åçåíê~Åíáçå=ï~ë=íê~åëîÉêë~ä=íç=~ää=

ÅìëíçãÉê=ëÉÖãÉåíëI=êÉÑäÉÅíáåÖ=íÜÉ=êÉíê~Åíáçå=áå=ÇÉã~åÇ=

éêçîçâÉÇ=Äó=íÜÉ=ëáÖåáÑáÅ~åí=ÇçïåëïáåÖ=áå=éìÄäáÅ=~åÇ=

éêáî~íÉ=Åçåëìãéíáçå=áå=íÜÉ=ÇçãÉëíáÅ=ã~êâÉí=~åÇ=áå=

áåîÉëíãÉåíK=

=

få=íÜáë=ëÅÉå~êáçI=íÜÉ=_~åâ=ÅçåíáåìÉÇ=íç=~ééäó=ëíêáåÖÉåí=

ÅêáíÉêá~=áå=íÜÉ=Öê~åíáåÖ=çÑ=äç~åëK=
=

`ìëíçãÉê=äç~åë=éçêíÑçäáç= ^ãçìåíë=áå=jK€ 

    gìåKNOgìåKNOgìåKNOgìåKNO==== aÉòKNOaÉòKNOaÉòKNOaÉòKNO==== gìåKNPgìåKNPgìåKNPgìåKNP====
∆∆∆∆B=gìåKNO=L=

gìåKNP=

_~åÅ~=ÇÉ=bãéêÉë~ë=   
   

 

=dê~åÇÉë=ÉãéêÉë~ë= 1 O=TSPKN= O=RMPKT= O=MMUKR= EOTKPBF=

j¨Çá~ë=ÉãéêÉë~ë= 2 O=VMRKU= O=TVUKS= O=RTUKP= ENNKPBF=

[= ∑ 1 a 2]= 3 R=SSVKM= R=PMOKO= Q=RUSKU= ENVKNBF=

mêçàÉÅí=cáå~åÅÉ=J=mçêíìÖ~ä= 4 N=OPQKU= N=OMNKP= N=OMSKU= EOKPBF=

pìÅìêë~ä=ÇÉ=j~ÇêáÇ=   
   

 

mêçàÉÅí=cáå~åÅÉ= 5 =TPVKN= =TQVKS= =TQVKV= NKRB=

bãéêÉë~ë= 6 N=NRMKP= N=MMMKR= =VMUKO= EONKMBF=

[= ∑ 5 a 6]= 7 N=UUVKQ= N=TRMKN= N=SRUKN= ENOKOBF=

pÉÅíçê=m∫ÄäáÅç=   
   

 

^Çãáåáëíê~´©ç=ÅÉåíê~ä= 8 =NOOKT= =NNRKN= =NMVKV= ENMKQBF=

^Çãáåáëíê~´©ç=êÉÖáçå~ä=É=äçÅ~ä= 9 N=MPPKM= =VNSKR= =UPMKT= ENVKSBF=

pÉÅíK=bãéêÉë~êá~ä=bëí~Çç=J=åç=éÉê∞ãÉíêç=çê´~ãÉåí~ä= 10 =PNOKV= =NUVKU= =ONUKT= EPMKNBF=

pÉÅíK=bãéêÉë~êá~ä=bëí~Çç=J=Ñçê~=Çç=éÉê∞ãÉíêç=çê´~ãÉåí~ä= 11 =VMQKP= =VMVKV= =UQVKV= ESKMBF=

lìíêçë=áåëíáíìÅáçå~áë= 12 =TVKO= =TSKT= =RNKR= EPRKMBF=

[= ∑ 8 a 12]= 13 O=QROKN= O=OMUKM= O=MSMKT= ENSKMBF=

_~åÅ~=ÇÉ=m~êíáÅìä~êÉë=É=mÉèìÉåçë=kÉÖµÅáçë=   
   

 

===`ê¨Çáíç=ÜáéçíÉÅ•êáç=~=é~êíáÅìä~êÉë= 14 NN=VPSKO= NN=TPVKM= NN=RUQKM= EPKMBF=

===`ê¨Çáíç=~ç=ÅçåëìãçLçìíêçë=Ñáåë= 15 =TOOKQ= =STTKT= =SQPKN= ENNKMBF=

===`~êíπÉë=ÇÉ=Åê¨Çáíç= 16 =NSMKQ= =NSOKP= =NQVKR= ESKUBF=

===cáå~åÅá~ãÉåíç=~ìíçãµîÉä= 17 =OTMKQ= =OPMKP= =NVPKP= EOUKRBF=

===bãéêÉë•êáçë=É=åÉÖµÅáçë= 18 N=TQPKT= N=RTSKU= N=QUMKP= ENRKNBF=

[= ∑ 14 a 18]= 19 NQ=UPPKN= NQ=PUSKM= NQ=MRMKO= ERKPBF=

_mf=sáÇ~
=N
= 20 =PSQKM= =TTNKN= N=SVQKQ= PSRKRB=

`ê¨Çáíç=îÉåÅáÇç=ä∞èìáÇç=ÇÉ=áãé~êáÇ~ÇÉë= 21 =VTKP= =NRNKV= =NPQKS= PUKQB=

lìíêçë= 22 =QRTKN= =QVOKR= =QUTKV= SKTB=

qçí~ä================================[= 3+4+7+13 + ∑ 19 a 22 ]= 23 OS=VVSKU= OS=OSPKO= OR=UTVKQ= EQKNBF=

mçê=ãÉãµêá~W=   
= = = =

`ê¨Çáíç=éçê=~ëëáå~íìê~= 24 O=NUTKN= O=MTOKT= N=VSSKM= ENMKNBF=

1F=pÉÅìêáíáëÉÇ=äç~åë=ÜÉäÇ=Äó=_mf=sáÇ~=É=mÉåëπÉë=EÑìääó=ÅçåëçäáÇ~íÉÇFI=íÜÉ=dêçìé=ëìÄëáÇá~êó=ïÜáÅÜ=ã~å~ÖÉë=Å~éáí~äáë~íáçå=áåëìê~åÅÉK=
=



= açãÉëíáÅ=~Åíáîáíó=
=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= RP=

_~åÅç=_mfÛë=äç~å=éçêíÑçäáç=ÅçîÉêáåÖ=ä~êÖÉ=~åÇ=ãÉÇáìãJ

ëáòÉÇ=Åçãé~åáÉë=áå=mçêíìÖ~ä=ÇÉÅäáåÉÇ=NVKNB==

EJNKN=íÜKjK€)=êÉä~íáîÉ=íç=gìåÉ=OMNOK _mf=~äëç=éä~óÉÇ=~=âÉó=

êçäÉ=áå=Ñ~Åáäáí~íáåÖ=Åçãé~åáÉëÛ=~ÅÅÉëë=íç=íÜÉ=Å~éáí~ä=

ã~êâÉí=íÜêçìÖÜ=íÜÉ=áëëìÉ=çÑ=ÄçåÇë=~ë=~å=~äíÉêå~íáîÉ=Ñçêã=

çÑ=Ä~åâ=Ñáå~åÅáåÖK=lÑ=íÜÉ=íçí~ä=~ãçìåí=çÑ=OORM=jK€ çÑ=

áëëìÉë=êÉ~äáëÉÇ=ëáåÅÉ=aÉÅÉãÄÉê=OMNNI=_mf=éä~ÅÉÇ=

N=NVQ=jK€ ïáíÜ=áíë=ÅìëíçãÉê=Ä~ëÉI=ïÜáÅÜ=ÅçêêÉëéçåÇÉÇ=íç=

RPB=çÑ=íÜ~í=íçí~äK=

=

qÜÉ=j~ÇêáÇ=Äê~åÅÜÛë=äç~å=Äççâ=ëÜê~åâ=Äó=NOKOB==

EJOPN=jK€) ïÜáäÉ=íÜÉ=éçêíÑçäáç=çÑ=äç~åë=íç=íÜÉ=éìÄäáÅ=ëÉÅíçê=

~åÇ=íç=íÜÉ=ëí~íÉ=ÄìëáåÉëë=ëÉÅíçê=êÉÅçêÇÉÇ=~=NSB=óÉ~êJçåJ

óÉ~ê=ÇÉÅêÉ~ëÉ=EJPVN=jK€).  

 

_mf=sáÇ~=É=mÉåëπÉëI=ïÜáÅÜ=ã~å~ÖÉë=Å~éáí~äáë~íáçå=

áåëìê~åÅÉI=áåÅêÉ~ëÉÇ=íÜÉ=ëÉÅìêáíáëÉÇ=äç~å=éçêíÑçäáç=Äó=

NKP=íÜKjK€ êÉä~íáîÉ=íç=gìåÉ=OMNOI=ÅçêêÉëéçåÇáåÖ=

ÉëëÉåíá~ääó=íç=ÄçåÇë=~åÇ=ÅçããÉêÅá~ä=é~éÉê=áëëìÉÇ=Äó=ä~êÖÉ=

mçêíìÖìÉëÉ=Åçãé~åáÉëK=

=

iç~åë=íç=áåÇáîáÇì~äë=~åÇ=ëã~ää=ÄìëáåÉëëÉë=êÉÖáëíÉêÉÇ=~=

RKPB=óÉ~êJçåJóÉ~ê=Åçåíê~ÅíáçåI=ïáíÜ=ÇÉÅêÉ~ëÉë=áå=íÜÉ=

ãçêíÖ~ÖÉ=äç~åë=éçêíÑçäáç=çÑ=PKMB=EJPRO=jK€) ~åÇ=áå=äç~åë=

íç=ëã~ää=ÄìëáåÉëëÉë=of NRKNB=EJOSP=jK€)K=

=

`ìëíçãÉê=êÉëçìêÅÉë=

`ìëíçãÉê=ÇÉéçëáíë=~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNP=íçí~ääÉÇ=

NVKM=íÜKjK€,=ïÜáÅÜ=ÅçêêÉëéçåÇë=íç=~=óÉ~êJçåJóÉ~ê=Ñ~ää=çÑ=

NKQB=EJOSP=jK€FK==

=

qÜÉ=~ÖÖêÉÖ~íÉ=çÑ=ÇÉéçëáíë=~åÇ=ÄçåÇë=éä~ÅÉÇ=ïáíÜ=

ÅìëíçãÉêë=ÇÉÅäáåÉÇ=Äó=JSKTB=EJNKQ=íÜKjK€)=ïÜÉå=

Åçãé~êÉÇ=ïáíÜ=gìåÉ=OMNOK=qÜÉ=íêÉåÇ=áå=íÜÉëÉ=êÉëçìêÅÉë=

ãìëí=ÜçïÉîÉê=í~âÉ=áåíç=~ÅÅçìåí=íÜÉ=éä~ÅáåÖ=Äó=íÜÉ=Ä~åâ=

~ãçåÖëí=áíë=ÅìëíçãÉê=Ä~ëÉ=çÑ=~å=~ãçìåí=çÑ=MKT=íÜKjK€ çÑ=

ÄçåÇë=áëëìÉÇ=Äó=mçêíìÖìÉëÉ=Åçãé~åáÉë=ÇìêáåÖ=íÜáë=éÉêáçÇK=

=

qçí~ä=ÅìëíçãÉê=êÉëçìêÅÉë=ïÜáÅÜI=áå=~ÇÇáíáçå=íç=íÜÉ=~ÄçîÉJ

ãÉåíáçåÉÇ=êÉëçìêÅÉë=Å~êêáÉÇ=áå=íÜÉ=Ä~ä~åÅÉ=ëÜÉÉíI=~äëç=

áåÅäìÇÉ=íÜÉ=Å~éáí~äáë~íáçå=áåëìê~åÅÉ=ìåÇÉê=_mf=sáÇ~=É=

mÉåëπÉëÛ=ã~å~ÖÉãÉåí=~åÇ=çÑÑJÄ~ä~åÅÉ=ëÜÉÉí=êÉëçìêÅÉë=

Eìåáí=íêìëí=ÑìåÇëI=mmo=EêÉíáêÉãÉåí=ë~îáåÖë=éä~åëF=~åÇ=mm^=

EÉèìáíó=ë~îáåÖë=éä~åëF=~åÇ=Ñáå~åÅá~ä=~ëëÉíë=ìåÇÉê=_mf=

pìáëëÉÛë=ã~å~ÖÉãÉåíF=~ãçìåíÉÇ=íç=ORKQ=íÜKjK€ ~í=íÜÉ=

ÉåÇ=çÑ=gìåÉ=OMNPK=

=

qçí~ä=`ìëíçãÉê=êÉëçìêÅÉë= ^ãçìåíë=áå=jK€ 

== == gìåKNOgìåKNOgìåKNOgìåKNO==== aÉÅKNOaÉÅKNOaÉÅKNOaÉÅKNO==== gìåKNPgìåKNPgìåKNPgìåKNP====
∆∆∆∆B=gìåKNO=L=

gìåKNP=

=låJÄ~ä~åÅÉ=ëÜÉÉí=êÉëçìêÅÉë== ==
= = = =

=aÉéçëáíë===   
= = = =

=páÖÜí=ÇÉéçëáíë=== 1 R=MOTKS= R=MNNKO= R=NSTKQ= OKUB=

=qÉêã=~åÇ=ë~îáåÖë=ÇÉéçëáíë=== 2 NQ=OSRKS= NP=RNVKM= NP=USOKR= EOKUBF=

[ = 1 + 2] 3 NV=OVPKO= NU=RPMKO= NV=MOVKV= ENKQBF=

=_çåÇë=éä~ÅÉÇ=ïáíÜ=`ìëíçãÉêëN== 4 O=POVKS= N=VQNKT= N=NQTKO= ERMKUBF=

pìÄíçí~ä===================================================================    [ = 3 + 4 ]= 5 ON=SOOKU= OM=QTNKV= OM=NTTKN= ESKTBF=

=fåëìê~åÅÉ=Å~éáí~äáë~íáçå=~åÇ=mmo=E_mf=sáÇ~=É=mÉåëπÉëF= 6 O=UTPKV= O=TOPKT= O=UQPKO= ENKNBF=

låJÄ~ä~åÅÉ=ëÜÉÉí=êÉëçìêÅÉë========================    [ = 5 + 6 ]= 7 OQ=QVSKT= OP=NVRKR= OP=MOMKP= ESKMBF=

lÑÑJÄ~ä~åÅÉ=ëÜÉÉí=êÉëçìêÅÉë
O
= 8 O=TPQKP= O=VNPKP= P=MSMKT= NNKVB=

`çêêÉÅíáçåë=Ñçê=ÇçìÄäÉ=ÅçìåíáåÖ=P= 9 J=PVRKU= J=QVUKO= J=STMKS=
=

qçí~ä=`ìëíçãÉê=êÉëçìêÅÉë
Q=

                                              [ = 7+ 8 + 9]= 10 OS=UPRKP= OR=SNMKT= OR=QNMKQ= ERKPBF=

=kçíÉW==   
= = = =

`çêéçê~íÉ=ÄçåÇë=áëëìÉë=éä~ÅÉÇ=Äó=_mf= 11 =RMMKM= N=NOTKS= N=NVQKQ= ==

NF=píêìÅíìêÉÇ=éêçÇìÅíë=EÄçåÇë=ïÜçëÉ=êÉãìåÉê~íáçå=áë=áåÇÉñÉÇ=íç=íÜÉ=ÉèìáíóI=ÅçããçÇáíáÉë=~åÇ=çíÜÉê=ã~êâÉíëI=ïáíÜ=íçí~ä=çê=é~êíá~ä=Öì~ê~åíÉÉ=çÑ=íÜÉ=Å~éáí~ä=áåîÉëíÉÇ=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=íÉêãFI=
ÑáñÉÇJê~íÉ=ÄçåÇë=~åÇ=ëìÄçêÇáå~íÉÇ=ÄçåÇëK=

OF=bñÅäìÇÉë=éÉåëáçå=ÑìåÇëK=
PF=mä~ÅÉãÉåíë=çÑ=ìåáí=íêìëí=ÑìåÇë=ã~å~ÖÉÇ=Äó=_mf=áå=íÜÉ=dêçìéDë=ÇÉéçëáíë=~åÇ=ëíêìÅíìêÉÇ=éêçÇìÅíëK=
QF=`çêêÉÅíÉÇ=Ñçê=ÇçìÄäÉ=ÅçìåíáåÖK 

 



= açãÉëíáÅ=~Åíáîáíó=
=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= RQ=

pÉÅìêáíáÉë=~åÇ=Ñáå~åÅá~ä=áåîÉëíãÉåíë=éçêíÑçäáç=

qÜÉ=ëÉÅìêáíáÉë=~åÇ=Ñáå~åÅá~ä=áåîÉëíãÉåíë=éçêíÑçäáçI=ïÜáÅÜ=

áåÅäìÇÉë=ÄÉëáÇÉë=~î~áä~ÄäÉJÑçêJë~äÉ=Ñáå~åÅá~ä=~ëëÉíëI=íÜçëÉ=

ÜÉäÇ=Ñçê=íê~ÇáåÖ
N
=~åÇ=íÜÉ=éçêíÑçäáçë=çÑ=ÜÉäÇJíçJã~íìêáíó=

ëÉÅìêáíáÉë=~åÇ=áåîÉëíãÉåíëI=íçí~ääÉÇ=V=POV=jK€. 

 
=
NF=qÜÉ=Ä~ä~åÅÉ=ëÜÉÉí=Å~éáí~ä=Ocáå~åÅá~ä=~ëëÉíë=ÜÉäÇ=Ñçê=íê~ÇáåÖ=~åÇ=~í=Ñ~áê=î~äìÉ=íÜêçìÖÜ=
éêçÑáí=~åÇ=äçëëÒ=áåÅäìÇÉë=íÜÉ=ÑçääçïáåÖ=ëÉÅìêáíáÉëW=
� ÉèìáíáÉë=ENUPKR=jK€) ~ëëçÅá~íÉÇ=ïáíÜ=íê~ÇáåÖ=~Åíáîáíó=Äó=ãÉ~åë=çÑ=íÜÉ=ã~å~ÖÉãÉåí=çÑ=
~å=~êÄáíê~ÖÉ=éçêíÑçäáç=Å~êêáÉÇ=çìí=Äó=_~åÅç=mçêíìÖìÆë=ÇÉ=fåîÉëíáãÉåíç=~åÇ=íÜÉ=
é~êíáÅáé~íáçå=~åÇ=ã~å~ÖÉãÉåí=çÑ=íÜÉ=ÑçääçïáåÖ=ÑìåÇëW=_mf=^äíÉêå~íáîÉ=cìåÇW=fÄÉêá~å=
bèìáíáÉë=içåÖ=pÜçêí=~åÇ=_mf=^äíÉêå~íáîÉ=cìåÇW=fÄÉêá~å=bèìáíáÉë=içåÖ=pÜçêí=EiìñFK=^í=
íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=íÜÉ=_mf=^äíÉêå~íáîÉ=cìåÇ=Ü~Ç=~å=~ääçÅ~íÉÇ=Å~éáí~ä=çÑ=RU=jK€,=
UTB=ÜÉäÇ=Äó=_mf=ïÜáäÉ=_mf=^äíÉêå~íáîÉ=cìåÇ=EiìñF=Ü~Ç=~å=~ääçÅ~íÉÇ=Å~éáí~ä=çÑ=NT=jK€,=
UUB=çÑ=ïÜáÅÜ=ÜÉäÇ=Äó=_mfI=~ë=~=êÉëìäí=çÑ=ïÜáÅÜ=íÜÉó=~êÉ=Ñìääó=ÅçåëçäáÇ~íÉÇX=

� _mf=sáÇ~=É=mÉåëπÉëÛë=ëÉÅìêáíáÉë=éçêíÑçäáç=ERPMKO=jK€)=~ëëçÅá~íÉÇ=ïáíÜ=Å~éáí~äáë~íáçå=
áåëìê~åÅÉ=éçêíçÑäáçë=ÅçããÉêÅá~äáëÉÇ=Äó=íÜ~í=ëìÄëáÇá~êóX=

� aÉêáî~íáîÉ=áåëíêìãÉåíë=~í=Ñ~áê=î~äìÉ=EOSNKU=jK€FK=qÜÉëÉ=ÉëëÉåíá~ääó=ÅçêêÉëéçåÇ=íç=
áåíÉêÉëí=ê~íÉ=ëï~éë=~åÇ=çéíáçåë=áåÅçêéçê~íÉÇ=ïáíÜáå=ëíêìÅíìêÉÇ=áëëìÉëI=Åä~ëëáÑáÉÇ=~ë=
OÄìáäíJáå=ÇÉêáî~íáîÉëÒ=~åÇ=ïÜáÅÜ=Ñçê=~ÅÅçìåíáåÖ=éìêéçëÉë=~êÉ=ëÉé~ê~íÉÇ=Ñêçã=íÜÉ=
êÉëéÉÅíáîÉ=Ä~ëÉ=Åçåíê~ÅíK=

qÜÉ=éçêíÑçäáç=çÑ=~î~áä~ÄäÉJÑçêJë~äÉ=Ñáå~åÅá~ä=~ëëÉíë=

~ãçìåíÉÇ=íç=T=VNRKT=jK€ ~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNP=~í=

ã~êâÉí=éêáÅÉëK=

=

qÜÉ=ãçëí=ë~äáÉåí=~ëéÉÅíë=êÉä~íáåÖ=íç=íÜÉ=ÄÉÜ~îáçìê=çÑ=íÜÉ=

éçêíÑçäáç=çÑ=~î~áä~ÄäÉJÑçêJë~äÉ=Ñáå~åÅá~ä=~ëëÉíë=áå=íÜÉ=Nëí=

Ü~äÑ=çÑ=OMNP=ïÉêÉ=íÜÉ=ÑçääçïáåÖW=

=

� qÜÉ=ë~äÉ=çÑ=íÜÉ=ÉåíáêÉ=mçêíìÖìÉëÉ=qêÉ~ëìêó=_çåÇë=

éçêíÑçäáç=~ÅèìáêÉÇ=áå=OMNO=ERUO=jK€I=ã~êâÉí=î~äìÉ=áå=

aÉÅÉãÄÉêFI=ÖÉåÉê~íáåÖ=Ö~áåë=çÑ=NOVKP=jK€I=ÄÉÑçêÉ=í~ñX=

� p~äÉë=çÑ=Åçêéçê~íÉ=ÄçåÇëX=

� oÉáåÑçêÅÉãÉåí=çÑ=íÜÉ=éçêíÑçäáç=çÑ=mçêíìÖìÉëÉ=íêÉ~ëìêó=

Äáääë=Ñêçã=PKP=íÜKjK€ EÄ~ä~åÅÉ=ëÜÉÉí=î~äìÉF=áå=aÉÅÉãÄÉê=

íç=PKS=íÜKjK€ áå=gìåÉ=OMNPK=

=

=

cáå~åÅá~ä=~ëëÉíë=~î~áä~ÄäÉJÑçêJë~äÉ=éçêíÑçäáç= ^ãçìåíë=áå=jK€ 

== ==

PM=gìåK=NO= PN=aÉÅK=NO= PM=gìåK=NP=

=^Åèìáëáíáçå=

Åçëí=
_ççâ=î~äìÉ=

=^Åèìáëáíáçå=

Åçëí=
_ççâ=î~äìÉ=

=^Åèìáëáíáçå=

Åçëí=
_ççâ=î~äìÉ=

=pçîÉêÉáÖå=ÇÉÄí== == == == == == == ==

=mçêíìÖ~ä== 1 R=NTPKV= Q=TRNKT= R=QTMKQ= R=QVPKT= R=PRNKV= R=NVRKS=

qêÉ~ëìêó=ÄçåÇë=J=ÄçìÖÜí=ÄÉÑçêÉ=OMNO= 2 N=UMSKQ= N=ONTKS= N=UMSKQ= N=RUVKR= N=UMSKQ= N=SMPKO=

qêÉ~ëìêó=ÄçåÇë=J=ÄçìÖÜí=áå=OMNO= 3 N=MNPKU= N=NRMKV= =QOPKM= =RUNKV= =MKN= =MKO=

qêÉ~ëìêó=ÄçåÇë=J=çíÜÉê= 4 =MKM= =MKM= =MKM= =MKM= =OPKN= =OPKN=

qêÉ~ëìêó=Äáääë= 5 O=PRPKT= O=PUPKO= P=OQNKM= P=POOKP= P=ROOKP= P=RSVKO=

=fí~äó== 6 N=MMPKR= =VPMKM= N=MMPKR= N=MOMKN= N=MMPKR= N=MNTKO=

=fêÉä~åÇ== 7 =PRUKR= =PPPKM= =PRTKP= =PTNKV= =PPTKO= =PSPKQ=

dêÉÉÅÉ= 8 =PSKV= =OOKS= =MKM= =MKM= =MKM= =MKM=

[ =1+ ∑ 6 to 8] 9 S=RTOKV= S=MPTKP= S=UPNKP= S=UURKT= S=SVOKS= S=RTSKO=

=`çêéçê~íÉ=ÄçåÇë== 10 N=NVVKR= N=NPPKV= N=NMMKM= N=NPRKP= =VNNKM= =VQSKT=

=bèìáíáÉë== 11 =NOQKM= =VQKQ= =NOSKV= =VPKO= =NPNKS= =NMPKP=

=líÜÉê== 12 =NTUKS= =NUPKU= =OUVKM= =OTVKN= =PMQKT= =OUVKS=

qçí~ä=============================[=∑ 9 to 12]= 13 U=MTRKM= T=QQVKQ= U=PQTKO= U=PVPKO= U=MQMKM= T=VNRKT=

 

 



= açãÉëíáÅ=~Åíáîáíó=
=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= RR=

fk`ljb=

kÉí=çéÉê~íáåÖ=êÉîÉåìÉ=Ñêçã=ÇçãÉëíáÅ=çéÉê~íáçåë=ÇÉÅäáåÉÇ=

Äó=NNKTB=EJRSKT=jK€F=êÉä~íáîÉ=íç=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNOI=

ëíÉããáåÖ=ÉëëÉåíá~ääó=Ñêçã=íÜÉ=OSKNB=ÇÉÅêÉ~ëÉ=áå=åÉí=

áåíÉêÉëí=áåÅçãÉ=EJRNKS=jK€)I=ïÜáäÉ=Åçããáëëáçåë=ÑÉää=Äó=

OKPB=~åÇ=éêçÑáíë=Ñêçã=Ñáå~åÅá~ä=çéÉê~íáçåë=êçëÉ=Äó=NKMBK=

=

kÉí=áåíÉêÉëí=áåÅçãÉ=

kÉí=áåíÉêÉëí=áåÅçãÉ=ï~ë=Ççïå=OSKNB==

EJRNKS=jK€) ïÜÉå=Åçãé~êÉÇ=ïáíÜ=íÜÉ=Nëí=Ü~äÑ çÑ OMNOI=

Éñéä~áåÉÇ=ÅÜáÉÑäó=Äó=íÜÉ=Åçëí=çÑ=íÜÉ=áåíÉêÉëí=çå=íÜÉ=

ÅçåíáåÖÉåí=ÅçåîÉêíáÄäÉ=ëìÄçêÇáå~íÉÇ=ÄçåÇë=E`ç`çF=ïÜáÅÜ=

~ãçìåíÉÇ=íç=QQKU=jK€ áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPK=

=

kÉí=áåíÉêÉëí=áåÅçãÉ= ^ãçìåíë=áå=jK€ 

== ==
Nëí=

eKNO=

Nëí=

eKNP=
`ÜÖKB=

kÉí=áåíÉêÉëí=áåÅçãÉ=Eå~êêçï=ëÉåëÉF= 1 NUMKT= NOVKO= EOUKRBF=

råáí=äáåâÉÇ=Öêçëë=ã~êÖáå= 2 NKQ= NKQ= EMKUBF=

fåÅçãÉ=Ñêçã=ëÉÅìêáíáÉë=Eî~êá~ÄäÉ=
óáÉäÇF=

3 PKM= PKO= QKTB=

`çããáëëáçåë=êÉä~íÉÇ=íç=ÇÉÑÉêêÉÇ=
Åçëí=EåÉíF=

4 NOKU= NOKS= EOKOBF=

kÉí=áåíÉêÉëí=áåÅçãÉ= [= ∑ 1 to 4] = R= NVUKM= NQSKQ= EOSKNBF=

`çëí=çÑ=`ç`çDë= 6 
=

QQKU=
=

kÉí=áåíÉêÉëí=áåÅçãÉ=ÉñÅäK=Åçëí=çÑ=

`ç`çDë          [=5+6] =
T= NVUKM= NVNKO= EPKRBF=

=

`çåíêáÄìíáåÖ=íç=íÜÉ=~ÄçîÉ=íêÉåÇ=áå=åÉí=áåíÉêÉëí=áåÅçãÉ=ïÉêÉW=

=

táíÜ=åÉÖ~íáîÉ=áãé~ÅíW=

=

� qÜÉ=áåíÉêÉëí=Åçëí=çÑ=íÜÉ=`ç`ç=ÄçåÇë=ïÜáÅÜ=íçí~ääÉÇ=QQKU=

jK€ áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPK=bñÅäìÇáåÖ=íÜÉ=`ç`çJêÉä~íÉÇ=

ÅçëíI=åÉí=áåíÉêÉëí=áåÅçãÉ=ÇêçééÉÇ=Äó=PKRBX=

� qÜÉ=Åçåíê~Åíáçå=áå=íÜÉ=~îÉê~ÖÉ=ã~êÖáå=çå=ëáÖÜí=ÇÉéçëáíëI=

Ñêçã=MKU=éKéK=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNO=íç=MKN=éKéK=áå=íÜÉ=

N
ëí
=Ü~äÑ=çÑ=OMNPI=~=ÇáêÉÅí=ÅçåëÉèìÉåÅÉ=çÑ=íÜÉ=Ñ~ää=áå=

ã~êâÉí=áåíÉêÉëí=ê~íÉëK=fåÇÉÉÇI=íÜÉ=ÉåîáêçåãÉåí=çÑ=äçï=

ã~êâÉí=áåíÉêÉëí=ê~íÉë=ïÜáÅÜ=Ü~ë=éêÉî~áäÉÇ=ëáåÅÉ=OMMUI=

Ü~ë=âÉéí=åÉí=áåíÉêÉëí=áåÅçãÉ=ìåÇÉê=éêÉëëìêÉ=íÜêçìÖÜ=íÜÉ=

å~êêçïáåÖ=çÑ=íÜÉ=ìåáí~êó=ã~êÖáå=çå=ëáÖÜí=ÇÉéçëáíëK==

� qÜÉ=áåÅêÉ~ëÉ=áå=íÜÉ=~îÉê~ÖÉ=êÉãìåÉê~íáçå=çå=íÉêã=

ÇÉéçëáíë=Ñêçã=NKUO=éKéK=~ÄçîÉ=bìêáÄçê=áå=íÜÉ=N
ëí
=Ü~äÑ=çÑ=

OMNO=íç=NKVB=~ÄçîÉ=bìêáÄçê=áå=íÜÉ=N
ëí
=Ü~äÑ=çÑ=OMNP=

EHMKMU=éKéKF. fí=áë=ïçêíÜ=åçíáåÖ=íÜ~í=Ñêçã=íÜÉ=ÉåÇ=çÑ=íÜÉ=

Nëí=èì~êíÉê=çÑ=OMNO=íÜÉ=ã~êÖáå=çå=íÉêã=ÇÉéçëáíë=

ÉîáÇÉåÅÉë=ëçãÉ=êÉä~íáîÉ=ëí~ÄáäáíóK=

� qÜÉ=åÉÖ~íáîÉ=îçäìãÉ=çÑ=íÜÉ=Åçåíê~Åíáçå=áå=íÜÉ=ÅìëíçãÉê=

äç~åë=éçêíÑçäáç=~åÇ=íÜÉ=ÇÉÅêÉ~ëÉ=áå=íÜÉ=mçêíìÖìÉëÉ=

éìÄäáÅ=ÇÉÄí=ÄçåÇë=éçêíÑçäáçI=ÖáîÉå=íÜ~í=_mf=ëçäÇ=áå=íÜÉ=

OåÇ=Ü~äÑ=çÑ=OMNO=~åÇ=áå=g~åì~êó=OMNP=áíë=ÉåíáêÉ=ÜçäÇáåÖ=

çÑ=mçêíìÖìÉëÉ=íêÉ~ëìêó=ÄçåÇë=~ÅèìáêÉÇ=áå=OMNOK=qÜáë=

ÉÑÑÉÅí=ï~ë=çåäó=é~êíá~ääó=çÑÑëÉí=Äó=íÜÉ=êÉáåÑçêÅÉãÉåí=çÑ=

íÜÉ=qêÉ~ëìêó=_áääë=éçêíÑçäáçK=

=

táíÜ=éçëáíáîÉ=áãé~ÅíW=

=

� qÜÉ=Åçåíáåì~íáçå=çÑ=íÜÉ=~ÇàìëíãÉåí=çÑ=äç~å=ëéêÉ~ÇëI=

ïÜáÅÜ=áë=êÉÑäÉÅíÉÇ=áå=~å=áãéêçîÉãÉåí=áå=íÜÉ=éçêíÑçäáçÛë
N
=

~îÉê~ÖÉ=Åçåíê~Åíì~ä=ëéêÉ~Ç=çÑ=MKNS=éKéK=íç==OKMVBK=qÜáë=

~ÇàìëíãÉåí=ëíÉãë=Ñêçã=íÜÉ=~ééäáÅ~íáçå=çÑ=íÜÉ=ëéêÉ~Çë=áå=

ÑçêÅÉ=çå=íÜÉ=êÉåÉï~ä=çÑ=äç~å=çéÉê~íáçåë=áå=íÜÉ=Åçêéçê~íÉ=

ëÉÖãÉåíI=~åÇ=áå=åÉï=çéÉê~íáçåë=Åçåíê~ÅíÉÇ=íç=~ää=

ëÉÖãÉåíëK=qÜÉ=~îÉê~ÖÉ=ëéêÉ~Ç=áå=íÜÉ=Åçãé~åáÉëI=éêçàÉÅí=

Ñáå~åÅÉ=~åÇ=éìÄäáÅ=ëÉÅíçêë=ÅäáãÄÉÇ=Äó=MKPN=éKéK=íç=

OKURBI=ïÜáäÉ=áå=íÜÉ=ãçêíÖ~ÖÉJäç~å=ëÉÖãÉåí=áí=êçëÉ=Äó=

MKMU=éKéK=íç=MKVPBK=

=

`çããáëëáçåë=

`çããáëëáçåë=~åÇ=çíÜÉê=åÉí=áåÅçãÉ=ïÉêÉ=Ççïå=OKPB==

EJPKM=jK€F=ïÜÉå=Åçãé~êÉÇ=ïáíÜ=íÜÉ=N
ëí
=Ü~äÑ=çÑ=OMNOK==

=

qÜÉ=Çêçé=áå=ÅçããÉêÅá~ä=Ä~åâáåÖ=Åçããáëëáçåë=EJQKO=jK€F=

~åÇ=áåîÉëíãÉåí=Ä~åâáåÖ=ÑÉÉë=EJMKP=jK€F=ï~ë=é~êíá~ääó=çÑÑëÉí=

Äó=íÜÉ=éçëáíáîÉ=ÄÉÜ~îáçìê=çÑ=Åçããáëëáçåë=Ñêçã=~ëëÉí=

ã~å~ÖÉãÉåí=EHNKR=jK€)I=~ë=~=êÉëìäí=çÑ=íÜÉ=ä~êÖÉ=îçäìãÉ=çÑ=

~ëëÉíë=ìåÇÉê=ã~å~ÖÉãÉåíK=

=

`çããáëëáçåë=~åÇ=çíÜÉê=ÑÉÉë=EåÉíF= ^ãçìåíë=áå=jK€ 

==   Nëí=eKNO= Nëí=eKNP= `ÜÖKB=

`çããÉêÅá~ä=Ä~åâáåÖ= 1 NMRKR= NMNKP= EQKMBF=

^ëëÉí=ã~å~ÖÉãÉåí= 2 NVKS= ONKN= TKUB=

fåîÉëíãÉåí=_~åâáåÖ= 3 TKV= TKS= EQKQBF=

qçí~ä             [= ∑ 1 to 3] = 4 NPPKM= NPMKM= EOKPBF=

 

NFpéêÉ~Ç=îáëJ¶Jîáë=ÄÉåÅÜã~êâë=çå=íÜÉ=êÉëéÉÅíáîÉ=êÉéêáÅáåÖ=Ç~íÉëK=

 



= açãÉëíáÅ=~Åíáîáíó=
=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= RS=

mêçÑáíë=Ñêçã=Ñáå~åÅá~ä=çéÉê~íáçåë=

mêçÑáíë=Ñêçã=Ñáå~åÅá~ä=çéÉê~íáçåë=ïÉêÉ=NQTKP=jK€=áå=íÜÉ=

N
ëí
=Ü~äÑ=çÑ=OMNPK=qÜáë=ÑáÖìêÉ=ÉëëÉåíá~ääó=ÅçêêÉëéçåÇÉÇ=íç=

Ö~áåë=çÑ=NOVKP=jK€=êÉ~äáëÉÇ=çå=íÜÉ=ë~äÉ=çÑ=mçêíìÖìÉëÉ=

qêÉ~ëìêó=_çåÇë=~ÅèìáêÉÇ=áå=OMNOK=

=

få=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNOI=íÜÉ=éêçÑáíë=Ñêçã=Ñáå~åÅá~ä=

çéÉê~íáçåë=çÑ=NQRKU=jK€I=áåÅäìÇÉÇ=EáF=Ö~áåë=çÑ=NVKU=jK€ 

êÉ~äáëÉÇ=çå=íÜÉ=ë~äÉ=çÑ=mçêíìÖìÉëÉ=qêÉ~ëìêó=_çåÇë=~åÇ=EááF=

åÉí=Ö~áåë=çÑ=NNRKQ=jK€=êÉä~íáåÖ=íç=äá~Äáäáíó=êÉéç=çéÉê~íáçåë=

~åÇ=Ö~áåë=çå=ÄçåÇëK=

=

mêçÑáíë=Ñêçã=Ñáå~åÅá~ä=çéÉê~íáçåë= ^ãçìåíë=áå=jK€ 

==   
Nëí=

eKNO=

Nëí=

eKNP=
∆∆∆∆=jK€=

léÉê~íáçåë=~í=Ñ~áê=î~äìÉ= 1 NOTKR= NSKO= J=NNNKP=

^î~áä~ÄäÉ=Ñçê=ë~äÉ=~ëëÉíë== 2 NTKV= NOVKN= H=NNNKO=

cáå~åÅá~ä=áåÅçãÉ=Ñêçã=éÉåëáçåë= 3 MKQ= OKN= H=NKS=

qçí~ä                                  [= ∑ 1 to 3] = 4 NQRKU= NQTKP= H=NKR=

=

líÜÉê=çéÉê~íáåÖ=Ö~áåë=~åÇ=äçëëÉë=

qÜÉ=Å~éíáçå=CçíÜÉê=çéÉê~íáåÖ=Ö~áåë=L=EäçëëÉëFÒI=ïáíÜ=~=

åÉÖ~íáîÉ=ÑáÖìêÉ=çÑ=VKM=jK€ áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPI=

ÉëëÉåíá~ääó=êÉÑÉêë=íç=íÜÉ=Åçëí=áíÉãëW=ÅçåíêáÄìíáçåë=íç=íÜÉ=

êÉëçäìíáçå=ÑìåÇ=EJOKP=jK€); ÅçåíêáÄìíáçåë=íç=íÜÉ=aÉéçëáí=

dì~ê~åíÉÉ=cìåÇ=EJNKS=jK€); ëìÄëÅêáéíáçåë=~åÇ Ççå~íáçåë=

EJNKQ=jK€F=~åÇ=í~ñÉë=EJOKO=jK€FK=

=



= açãÉëíáÅ=~Åíáîáíó=
=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= RT=

lmbo^qfkd=`lpqp==

léÉê~íáåÖ=Åçëíë=Ó=éÉêëçååÉä=ÅçëíëI=çìíëáÇÉ=ëìééäáÉë=~åÇ=

ëÉêîáÅÉë=~åÇ=ÇÉéêÉÅá~íáçå=~åÇ=~ãçêíáë~íáçå=ÓI=áåÅêÉ~ëÉÇ=

MKRB=êÉä~íáîÉ=íç=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNOK=

=

bñÅäìÇáåÖ=åçåJêÉÅìêêáåÖ=éÉêëçååÉä=ÅçëíëI=çéÉê~íáåÖ=Åçëíë=

éçëíÉÇ=~=óÉ~êJçåJóÉ~ê=ÇÉÅêÉ~ëÉ=çÑ=OKSB=EJSKU=jK€)K==

=

qÜáë=ÄÉÜ~îáçìê=êÉÑäÉÅíë=íÜÉ=áãéäÉãÉåí~íáçå=çÑ=íÜÉ=

çéÉê~íáçå~ä=ëíêìÅíìêÉÛë=ê~íáçå~äáë~íáçå=ãÉ~ëìêÉë=áå=

mçêíìÖ~äI=áåîçäîáåÖ=íÜÉ=êÉÇìÅíáçå=áå=íÜÉ=ïçêâÑçêÅÉ=~åÇ=íÜÉ=

ÇáëíêáÄìíáçå=åÉíïçêâK=_ÉíïÉÉå=gìåÉ=OMNO=~åÇ=gìåÉ=OMNPI=

íÜÉ=ÜÉ~ÇÅçìåí=ï~ë=êÉÇìÅÉÇ=Äó=ORN=ÉãéäçóÉÉë=áå=

ÇçãÉëíáÅ=~ÅíáîáíóI=~í=íÜÉ=ë~ãÉ=íáãÉ=~ë=PS=êÉí~áä=Äê~åÅÜÉë=

ïÉêÉ=ÅäçëÉÇI=çÑ=ïÜáÅÜ=OV=~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPK=

=

qÜÉ=áåÇáÅ~íçê=CçéÉê~íáåÖ=Åçëíë=~ë=~=éÉêÅÉåí~ÖÉ=çÑ=åÉí=

çéÉê~íáåÖ=êÉîÉåìÉÒ=ï~ë=ëáíì~íÉÇ=~í=RPKOB=áå=íÜÉ=ä~ëí=NO=

ãçåíÜëK=bñÅäìÇáåÖ=åçåJêÉÅìêêáåÖ=áãé~Åíë=çå=ÄçíÜ=Åçëíë=

~åÇ=áåÅçãÉI=íÜáë=áåÇáÅ~íçê=ï~ë=ëáíì~íÉÇ=~í=TSKPBK=

=

léÉê~íáåÖ=Åçëíë= ^ãçìåíë=áå=jK€ 

==   
Nëí=

eKNO=

Nëí=

eKNP=
∆∆∆∆B=

mÉêëçååÉä=ÅçëíëI=ÉñÅäìÇáåÖ=
åçåJêÉÅìêêáåÖ=áíÉãë=

1 NRRKT= NRMKS= EPKPBF=

lìíëáÇÉ=ëìééäáÉë=~åÇ=ëÉêîáÅÉë= 2 VNKV= VNKR= EMKRBF=

léÉê~íáåÖ=Åçëíë=ÄÉÑçêÉ=

ÇÉéêÉÅá~íáçå=~åÇ=~ãçêíáë~íáçå====

xZN=H=Oz=

3 OQTKT= OQOKN= EOKPBF=

aÉéêÉÅá~íáçå=çÑ=ÑáñÉÇ=~ëëÉíë=== 4 NMKS= VKQ= ENNKTBF=

léÉê~íáåÖ=ÅçëíëI=ÉñÅäìÇáåÖ=

åçåJêÉÅìêêáåÖ=éÉêëçååÉä=Åçëíë========

xZP=H=Qz=

5 ORUKP= ORNKR= EOKSBF=

kçåJêÉÅìêêáåÖ=éÉêëçååÉä=Åçëíë=
L=EÖ~áåëF=

6 JTKP= MKU=
=

léÉê~íáåÖ=Åçëíë==============

xZRHSz=
7 ORNKM= OROKO= MKRB=

bÑÑáÅáÉåÅó=ê~íáç=Eä~ëí=NO=
ãçåíÜëF=1=

8 STKTB= RPKOB= ==

bÑÑáÅáÉåÅó=ê~íáç=ÉñÅäK=åçåJ
êÉÅìêêáåÖ=áíÉãë=Eä~ëí=NO=
ãçåíÜëF=2=

9 TSKPB= TSKPB= ==

 

NF=léÉê~íáåÖ=Åçëíë=EéÉêëçååÉä=ÅçëíëI=lpp=~åÇ=ÇÉéêÉÅá~íáçå=~åÇ=~ãçêíáë~íáçåF=~ë=~=
éÉêÅÉåí~ÖÉ=çÑ=åÉí=çéÉê~íáåÖ=êÉîÉåìÉK=

OF=bñÅäìÇáåÖ=åçåJêÉÅìêêáåÖ=áãé~Åíë=çå=ÄçíÜ=Åçëíë=~åÇ=áåÅçãÉK 
 

mÉêëçååÉä=Åçëíë=

mÉêëçååÉä=ÅçëíëI=ÉñÅäìÇáåÖ=åçåJêÉÅìêêáåÖ=ÅçëíëI=ÇÉÅêÉ~ëÉÇ=

PKPB=EJRKO=jK€) when compared with the Nëí=Ü~äÑ=çÑ=

OMNOI=ïÜáÅÜ=êÉëìäíÉÇ=éêáã~êáäóW=

=

� cêçã=íÜÉ=PKUB=êÉÇìÅíáçå=áå=íÜÉ=~îÉê~ÖÉ=ëí~ÑÑ=ÜÉ~ÇÅçìåí=

ÇÉéäçóÉÇ=áå=ÇçãÉëíáÅ=çéÉê~íáçåëI=êÉÑäÉÅíáåÖ=áå=é~êí=íÜÉ=

ÉñÉÅìíáçå=çÑ=~å=É~êäó=êÉíáêÉãÉåíë=éêçÖê~ããÉX=

� qÜÉ=òÉêç=ÖêçïíÜ=áå=íÜÉ=ÑáñÉÇ=êÉãìåÉê~íáçå=ÅçãéçåÉåí=~ë=

é~êí=çÑ=íÜÉ=ë~ä~êó=ëÅ~äÉ=êÉîáÉï=áå=mçêíìÖ~ä=ÇÉÑáåÉÇ=Äó=íÜÉ=

Ä~åâáåÖ=ëÉÅíçêÛë=sÉêíáÅ~ä=`çääÉÅíáîÉ=bãéäçóãÉåí=

^ÖêÉÉãÉåí=E^ÅçêÇç=`çäÉÅíáîç=ÇÉ=qê~Ä~äÜç=sÉêíáÅ~ä=J

^`qsFK=

=

mÉêëçååÉä=ÅçëíëI=~ë=êÉéçêíÉÇI=êçëÉ=Äó=~=óÉ~êJçåJóÉ~ê=OKMBK=

=

mÉêëçååÉä=Åçëíë= ^ãçìåíë=áå=jK€ 

==   
Nëí=

eKNO=

Nëí=

eKNP=
∆∆∆∆B=

oÉãìåÉê~íáçåë=   
= = =

cáñÉÇ=êÉãìåÉê~íáçåë= 1 NMUKM= NMRKO= EOKSBF=

s~êá~ÄäÉ=êÉãìåÉê~íáçåë= 2 UKU= UKR= EPKOBF=

líÜÉê=N= 3 QKT= QKR= EPKRBF=

oÉãìåÉê~íáçåë========= [= ∑ 1 to 3 ] = 4 NONKR= NNUKO= EOKTBF=

mÉåëáçå=Åçëíë=~åÇ=ëçÅá~ä=ÅÜ~êÖÉëO= 5 PQKP= POKQ= ERKRBF=

pìÄíçí~ä======================= [= 4 + 5] = 6 NRRKT= NRMKS= EPKPBF=

kçåJêÉÅìêêáåÖ=áíÉãë=   
= = =

`çëíë=ïáíÜ=É~êäó=êÉíáêÉãÉåíë= 7 ORKM= QKN= EUPKTBF=

`Ü~åÖÉë=íç=íÜÉ=éÉåëáçåë=éä~å=J=
ÇÉ~íÜ=ëìÄëáÇóP=

8 EPOKPF= EPKPF= EUVKTBF=

kçåJêÉÅìêêáåÖ=áíÉãë==== [= 7 + 8] = 9 ETKPF= MKU= NNMKRB=

qçí~ä=========================== [= 6 + 9] = 10 NQUKQ= NRNKP= OKMB=

=
NF=fåÅäìÇÉë=ÄçåìëÉë=~åÇ=ãçíáî~íáçå=áåÅÉåíáîÉë=Ñçê=íÜÉ=ÅçããÉêÅá~ä=åÉíïçêâI=äçåÖ=ëÉêîáÅÉ=
~ï~êÇëI=Åçëí=çÑ=äç~åë=íç=bãéäçóÉÉë=~åÇ=çíÜÉêëK=

OF=fåÅäìÇÉë=ÅìêêÉåí=ëÉêîáÅÉ=ÅçëíI=çíÜÉê=bãéäçóÉêÛë=ÅçåíêáÄìíáçåë=~åÇ=íÜÉ=~ãçêíáë~íáçå=çÑ=
ÅÜ~åÖÉë=íç=éÉåëáçå=éä~å=ÅçåÇáíáçåëK==

PF=d~áåë=êÉëìäíáåÖ=Ñêçã=ÅÜ~åÖÉë=íç=íÜÉ=Å~äÅìä~íáçå=çÑ=íÜÉ=ÇÉ~íÜ=ëìÄëáÇó=ÑçääçïáåÖ=íÜÉ=
éìÄäáÅ~íáçå=çÑ=aÉÅêÉÉJi~ï=NPPLOMNO=çÑ=OT=gìåÉ=OMNO=~åÇ=aÉÅêÉÉJi~ï=NPLOMNP=çÑ=OR=
g~åì~êó=OMNPK=

=



= açãÉëíáÅ=~Åíáîáíó=
=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= RU=

bãéäçóÉÉ=éÉåëáçå=äá~ÄáäáíáÉë=

^í=PM=gìåÉ=OMNPI=íÜÉ=éêÉëÉåí=î~äìÉ=çÑ=íÜÉ=äá~ÄáäáíáÉë=íç=ÄÉ=

ÄçêåÉ=Äó=íÜÉ=_~åâ=~ãçìåíÉÇ=íç=VQUKO=jK€.  

=

qÜÉ=ëí~ÑÑ=éÉåëáçå=ÑìåÇëÛ=åÉí=~ëëÉíë=íçí~ääÉÇ=N=MQRKR=jK€, 

ïÜáÅÜ=Öì~ê~åíÉÉÇ=íÜÉ=ÑìåÇáåÖ=çÑ=NNMB=çÑ=éÉåëáçå=

äá~ÄáäáíáÉëK=

=

mÉåëáçå=ÑìåÇëÛ=áåÅçãÉ=

få=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPI=íÜÉ=_~åâÛë=éÉåëáçå=ÑìåÇë=éçëíÉÇ=

~=åçåJ~ååì~äáëÉÇ=êÉíìêå=çÑ=SKUBI=ïÜáÅÜ=áë=ÜáÖÜÉê=íÜ~å=íÜÉ=

êÉíìêå=çå=~ëëÉíë=ÅçãéìíÉÇ=ìëáåÖ=íÜÉ=ÇáëÅçìåí=ê~íÉI=ïÜáÅÜ=

Ö~îÉ=êáëÉ=íç=~=éçëáíáîÉ=~Åíì~êá~ä=î~êá~åÅÉ=çÑ=QQKT=jK€K=fí=áë=

ïçêíÜ=åçíáåÖ=íÜ~í=ìé=íáää=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=íÜÉ=~Åíì~ä=

êÉíìêå=É~êåÉÇ=Äó=_~åÅç=_mfÛë=éÉåëáçå=ÑìåÇ=ëáåÅÉ=áíë=

ÅêÉ~íáçå=áå=NVVN=ï~ë=VKOB=éÉê=~ååìã=çå=~îÉê~ÖÉ=~åÇ=

íÜ~í=áå=íÜÉ=é~ëí=íÉåI=ÑáîÉ=~åÇ=íÜêÉÉ=óÉ~êëI=íÜÉ=~Åíì~ä=

~ååì~ä=êÉíìêå=ï~ë=SKUBI=QKVB=~åÇ=TKQBI=êÉëéÉÅíáîÉäóK=

=

bãéäçóÉÉëÛ=éÉåëáçå=äá~ÄáäáíáÉë=~åÇ=

éÉåëáçå=ÑìåÇë= =^ãçìåíë=áå=jK€ 

== ==
PM=

gìåKNO=

PN=

aÉÅKNO=

PM=

gìåKNP=

mÉåëáçå=äá~ÄáäáíáÉë== 1 =UNPKR= =VPTKN= =VQUKO=

mÉåëáçå=ÑìåÇë= 2 =UVTKQ= =VUTKQ= N=MQRKR=

cáå~åÅáåÖ=ëìêéäìë== 3 =UPKV= =RMKP= =VTKP=

cáå~åÅáåÖ=çÑ=éÉåëáçå=äá~ÄáäáíáÉë== 4 NNMB= NMRB= NNMB=

qçí~ä=éêìÇÉåíá~ä=ÅçêêáÇçê== 5 =NOSKO= =VTKN= =NMOKV=

qçí~ä=~Åíì~êá~ä=ÇÉîá~íáçåëN= 6 E=UNKOF= E=UVKQF= E=QQKQF=

aÉîá~íáçåë=áãé~ÅíáåÖ=êÉÖìä~íçêó=
Å~éáí~ä=EçìíëáÇÉ=íÜÉ=ÅçêêáÇçêF==

7 =MKM= =MKM= =MKM=

mÉåëáçå=ÑìåÇë=êÉíìêåO= 8 TKVB= OMKMB= SKUB=

NF=^í=íÜÉ=ÉåÇ=çÑ=OMNNI=_mf=~ÇçéíÉÇ=íÜÉ=ãÉíÜçÇ=çÑ=êÉÅçÖåáëáåÖ=~Åíì~êá~ä=Ö~áåë=~åÇ=äçëëÉë=
ÇáêÉÅíäó=áå=pÜ~êÉÜçäÇÉêëÛ=Éèìáíó=El`f=J=líÜÉê=`çãéêÉÜÉåëáîÉ=fåÅçãÉFI=áå=~ÅÅçêÇ~åÅÉ=
ïáíÜ=íÜÉ=êÉîáëáçå=çÑ=f^pNV=ïÜáÅÜ=ÄÉÅ~ãÉ=ã~åÇ~íçêó=~ë=Ñêçã=N=g~åK=OMNPK=eÉåÅÉI=íÜÉ=
åÉÖ~íáîÉ=~Åíì~êá~ä=î~êá~åÅÉë=~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNO=EUNKO=jK€FI=aÉÅK=OMNO=EUVKQ=jK€F=
~åÇ=gìåÉ=OMNP=EQQKQ=jK€F=Ü~îÉ=ÄÉÉå=ÇÉÇìÅíÉÇ=Ñêçã=~ÅÅçìåíáåÖ=ëÜ~êÉÜçäÇÉêëD=ÉèìáíóK=

OF=kçåJ~ååì~äáëÉÇ=êÉíìêåK=

=

^Åíì~êá~ä=~ëëìãéíáçåë=

^í=íÜÉ=ÅäçëÉ=çÑ=OMNOI=_~åÅç=_mf=~ÇçéíÉÇ=ÇáëÅçìåí=ê~íÉë=

çÑ=QKUPB=Ñçê=íÜÉ=éÉåëáçå=äá~ÄáäáíáÉë=êÉä~íáåÖ=íç=ÅìêêÉåí=

ÉãéäçóÉÉë=~åÇ=QKMMB=Ñçê=êÉíáêÉÉëÛ=éÉåëáçå=äá~ÄáäáíáÉëI=

ïÜáÅÜ=Éèì~íÉë=íç=íÜÉ=ìíáäáë~íáçå=çÑ=~=QKRB=~îÉê~ÖÉ=

ÇáëÅçìåí=ê~íÉ=Ñçê=~ää=íÜÉ=êÉä~íÉÇ=äá~ÄáäáíáÉëK=

=

^Åíì~êá~ä=~åÇ=Ñáå~åÅá~ä=~ëëìãéíáçåë= 

== aÉÅKNO= gìåKNP=

aáëÅçìåí=ê~íÉ=~í==_~åÅç=_mf=
= =

_ÉÖáååáåÖ=çÑ=íÜÉ=éÉêáçÇ= RKRB=NF= QKRB=OF=

båÇ=çÑ=íÜÉ=éÉêáçÇ= QKRB=OF= QKRB=OF=

aáëÅçìåí=ê~íÉ=çÑ=íÜÉ=çíÜÉê=Åçãé~åáÉë=
= =

_ÉÖáååáåÖ=çÑ=íÜÉ=éÉêáçÇ= RKRB= QKRB=

båÇ=çÑ=íÜÉ=éÉêáçÇ= QKRB= QKRB=

mÉåëáçå~ÄäÉ=ë~ä~êó=áåÅêÉ~ëÉ=ê~íÉ= NKRB= NKRB=

mÉåëáçå=áåÅêÉ~ëÉ=ê~íÉ= NKMB= NKMB=

jçêí~äáíó=í~ÄäÉ=
TV 73/77-H – 1 year  3) 

TV 88/ 90-M – 1 year  3) 

NF=^ééäáÉÇ=~=ÇáëÅçìåí=ê~íÉ=Ñçê=ÅìêêÉåí=ÉãéäçóÉÉëÛ=äá~ÄáäáíáÉë=çÑ=RKUPB=~åÇ==RKMMB=Ñçê=
êÉíáêÉÉëI=ïÜáÅÜ=áë=ëáãáä~ê=íç=íÜ~í=ïÜáÅÜ=çåÉ=ïçìäÇ=çÄí~áå=Ü~Ç=~=ëáåÖäÉ=ÇáëÅçìåí=ê~íÉ=çÑ=
RKRB=ÄÉÉå=~ééäáÉÇ=íç=íÜÉ=ÉåíáêÉ=éçéìä~íáçåK=

OF=^ééäáÉÇ=~=ÇáëÅçìåí=ê~íÉ=Ñçê=ÅìêêÉåí=ÉãéäçóÉÉëÛ=äá~ÄáäáíáÉë=çÑ=QKUPB=~åÇ=QKMMB=Ñçê=
êÉíáêÉÉëI=ïÜáÅÜ=áë=ëáãáä~ê=íç=íÜ~í=ïÜáÅÜ=çåÉ=ïçìäÇ=çÄí~áå=Ü~Ç=~=ëáåÖäÉ=ÇáëÅçìåí=ê~íÉ=çÑ=
QKRB=ÄÉÉå=~ééäáÉÇ=íç=íÜÉ=ÉåíáêÉ=éçéìä~íáçåK=

PF=qççâ=áåíç=~ÅÅçìåí=Ñçê=íÜÉ=éçéìä~íáçå=ÅçîÉêÉÇ=~å=~ÖÉ=N=óÉ~ê=äÉëë=íÜÉ=ÄÉåÉÑáÅá~êáÉëÛ=~Åíì~ä=
~ÖÉI=ïÜáÅÜ=Éèì~íÉë=íç=ÅçåëáÇÉêáåÖ=~=äçåÖÉê=äáÑÉ=ÉñéÉÅí~åÅóK=

=

^Åíì~êá~ä==î~êá~åÅÉë=

^í=PM=gìåÉ=OMNPI=íÜÉ=íçí~ä=î~äìÉ=çÑ=~ÅÅìãìä~íÉÇ=åÉÖ~íáîÉ=

~Åíì~êá~ä=î~êá~åÅÉë=ï~ë=QQKQ=jK€=~åÇ=ï~ë=ïÜçääó=

~ÅÅçããçÇ~íÉÇ=ïáíÜáå=íÜÉ=éêìÇÉåíá~ä=ÅçêêáÇçê=~åÇI=

íÜÉêÉÑçêÉI=åçí=ÖáîáåÖ=êáëÉ=íç=~åó=áãé~Åí=çå=ëÜ~êÉÜçäÇÉêëÛ=

ÉèìáíóK=

=

qÜÉ=ÇÉÅêÉ~ëÉ=áå=~Åíì~êá~ä=î~êá~åÅÉë=êÉä~íáîÉ=íç=aÉÅÉãÄÉê=

OMNO=áë=Éñéä~áåÉÇ=Äó=íÜÉ=ÑìåÇÛë=éçëáíáîÉ=~Åíì~ä=êÉíìêå=

î~êá~åÅÉ=îáëJ¶Jîáë=íÜÉ=ÇáëÅçìåí=ê~íÉK=

=

fjm^fojbkqp=^ka=molsfpflkp=

fãé~áêãÉåí=ÅÜ~êÖÉë=áå=íÜÉ=éÉêáçÇI=åÉí=çÑ=êÉÅçîÉêáÉë=çÑ=

äç~åë=éêÉîáçìëäó=ïêáííÉå=çÑÑI=~ãçìåíÉÇ=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=

OMNP=íç=NQQKV=jK€=~åÇ=ÅçêêÉëéçåÇÉÇ=íçW=

� iç~å=áãé~áêãÉåíë=EåÉí=çÑ=êÉÅçîÉêáÉëF=çÑ=NPRKV=jK€X 

� fãé~áêãÉåíë=Ñçê=çíÜÉê=éìêéçëÉë=çÑ=VKM=jK€K=

=

fãé~áêãÉåíë=Ñçê=`ìëíçãÉê=äç~åë=

iç~å=áãé~áêãÉåí=ÅÜ~êÖÉë=~ãçìåíÉÇ=íç=NQRKM=jK€ in the 

Nëí=Ü~äÑ=çÑ=OMNPK==

=

qÜÉ=RKR=jK€=áåÅêÉ~ëÉ=êÉä~íáîÉ=íç=íÜÉ=ë~ãÉ=éÉêáçÇ=çÑ=OMNO=

êÉëìäíÉÇ=Ñêçã=~=ÇÉíÉêáçê~íáçå=áå=íÜÉ=Åçãé~åáÉëÛ=~åÇ=çíÜÉêë=

ëÉÖãÉåí=EHNR=jK€) ïÜáÅÜ=ï~ë=é~êíá~ääó=ÅçãéÉåë~íÉÇ=Äó=

ÇÉÅêÉ~ëÉ=áå=íÜÉ=áåÇáîáÇì~äëÛ=~åÇ=ëã~ää=ÄìëáåÉëëÉëÛ=

ëÉÖãÉåíëK=



= açãÉëíáÅ=~Åíáîáíó=
=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= RV=

cçê=íÜÉáê=é~êíI=éêÉîáçìëäó=ïêáííÉåJçÑÑ=äç~å=êÉÅçîÉêáÉë=

áåÅêÉ~ëÉÇ=Ñêçã=SKQ=jK€ in the Nëí=Ü~äÑ=çÑ=OMNO=íç=

VKN=jK€ in the Nëí=Ü~äÑ=çÑ=OMNP=EHOKT=jK€). 

 

kÉí=ÅêÉÇáí=äçëëI=ïÜáÅÜ=ÅçêêÉëéçåÇë=íç=íÜÉ=áãé~áêãÉåí=

ÅÜ~êÖÉë=åÉí=çÑ=äç~å=êÉÅçîÉêáÉëI=~ãçìåíÉÇ=íç=NPRKV=jK€ in 

the Nëí=Ü~äÑ=çÑ=OMNPK=kÉí=ÅêÉÇáí=äçëë=êÉéêÉëÉåíÉÇ=NKMRB=

çÑ=íÜÉ=äç~å=éçêíÑçäáçÛë=~îÉê~ÖÉ=Ä~ä~åÅÉ=áå=~ååì~äáëÉÇ=

íÉêãëK=qÜáë=áåÇáÅ~íçêÛë=~îÉê~ÖÉ=ÑáÖìêÉ=áå=íÜÉ=éêÉîáçìë=íÉå=

óÉ~êë=ï~ë=MKPPBK=

=

iç~å=áãé~áêãÉåíë= ^ãçìåíë=áå=jK€ 

== == Nëí=e~äÑ=OMNO= Nëí=e~äÑ=OMNP=

== == fãé~áêãÉåíë=
^ë=B=çÑ=äç~å=

éçêíÑçäáç
=NIO
=

fãé~áêãÉåíë=

åÉí=çÑ=

êÉÅçîÉêáÉë=

^ë=B=çÑ=äç~å=

éçêíÑçäáç
=NIO
=
fãé~áêãÉåíë=

^ë=B=çÑ=

äç~å=

éçêíÑçäáç
=NIO
=

fãé~áêãÉåíë=

åÉí=çÑ=

êÉÅçîÉêáÉë=

^ë=B=çÑ=

äç~å=

éçêíÑçäáç
=NIO
=

`çêéçê~íÉ=Ä~åâáåÖI=
áåëíáíìíáçå~ä=Ä~åâáåÖ=~åÇ=
éêçàÉÅí=Ñáå~åÅÉ=

1 UMKM= NKMTB= TUKS= NKMQB= UTKT= NKTRB= UQKT= NKSVB=

fåÇáîáÇì~äë=~åÇ=ëã~ää=
ÄìëáåÉëëÉë=

  ==
= = =

==
= = =

jçêíÖ~ÖÉ=äç~åë= 2 OUKP= MKQQB= OTKV= MKQQB= OQKP= MKQOB= OPKU= MKQNB=

iç~åë=íç=áåÇáîáÇì~äë=Ó=
çíÜÉê=éìêéçëÉë=

3 VKQ= NKRUB= TKM= NKNVB= SKR= NKOTB= PKQ= MKSSB=

iç~åë=íç=ëã~ää=
ÄìëáåÉëëÉë=

4 NRKQ= NKSRB= NPKN= NKQMB= NOKS= NKSRB= NMKN= NKPOB=

[ = ∑ 2 to 4] 5 RPKN= MKSUB= QUKM= MKSOB= QPKQ= MKSNB= PTKP= MKROB=

líÜÉê= 6 SKQ= NKRQB= SKQ= NKRQB= NPKV= NKTPB= NPKV= NKTPB=

qçí~ä          [ = 1 + 5 + 6]= 7 NPVKQ= MKUTB= NPPKM= MKUOB= NQRKM= NKNOB= NPRKV= NKMRB=

NF=^îÉê~ÖÉ=Ä~ä~åÅÉ=çÑ=éÉêÑçêãáåÖ=äç~åëK=
OF=få=~ååì~äáëÉÇ=íÉêãëK=

=

bnrfqvJ^``lrkqbaobpriqp=lc=pr_pfaf^ofbp=

qÜÉ=ÅçåíêáÄìíáçå=Ñêçã=ÉèìáíóJ~ÅÅçìåíÉÇ=ëìÄëáÇá~êáÉë=íç=

åÉí=éêçÑáí=Ñêçã=ÇçãÉëíáÅ=çéÉê~íáçåë=êçëÉ=Ñêçã=QKU=jK€ áå=

íÜÉ=Nëí=Ü~äÑ=çÑ=OMNO=íç=RKV=jK€=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPI=

Éñéä~áåÉÇ=Äó=íÜÉ=éçëáíáîÉ=íêÉåÇ=áå=^ääá~åò=mçêíìÖ~äÛë=

ÅçåíêáÄìíáçå=EHOKV=jK€).=

=

bèìáíóJ~ÅÅçìåíÉÇ=êÉëìäíë=çÑ=ëìÄëáÇá~êáÉë= ^ãçìåíë=áå=jK€ 

==   Nëí=eKNO= Nëí=eKNP= ∆%∆%∆%∆%    

^ääá~åò=mçêíìÖ~ä= 1 =NKV= =QKU= NROKTB=

`çëÉÅ= 2 =NKR= =NKQ= ETKRBF=

[ = 1 + 2] 3 =PKQ= =SKO= UOKPB=

cáå~åÖÉëíÉ= 4 =MKP= E=MKVF= EPRNKNBF=

råáÅêÉ= 5 =MKU= =MKS= EOQKOBF=

líÜÉê= 6 =MKP= =MKM= J=

Total  [ =∑ 3 to 6] 7  4.8  5.9 24.6% 

 

jfklofqv=fkqbobpqp=

jáåçêáíó=áåíÉêÉëíë=áå=íÜÉ=åÉí=éêçÑáí=Ñêçã=ÇçãÉëíáÅ=

çéÉê~íáçåë=~ãçìåíÉÇ=íç=MKS=jK€=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPK=

qÜáë=ÑáÖìêÉ=ÉëëÉåíá~ääó=êÉÑÉêë=íç=íÜÉ=åçåJÅìãìä~íáîÉ=

ÇáîáÇÉåÇ=çå=íÜÉ=éêÉÑÉêÉåÅÉ=ëÜ~êÉë=áëëìÉÇ=Äó=_mf=`~éáí~ä=

cáå~åÅÉ
N
=EÄ~ä~åÅÉ=ëÜÉÉí=î~äìÉ=çÑ=RN=jK€ at=PM=gìåÉ=

OMNPFK==

=

=
=
NF=oÉãìåÉê~íáçå=ïÜáÅÜ=ÅçêêÉëéçåÇë=íç=PJãçåíÜ=bìêáÄçê=éäìë=~=ã~êÖáå=çÑ=NKRR=éÉêÅÉåí~ÖÉ=
éçáåíë=ïáíÜ=ëíÉé=ìé=íç=OKRR=éÉêÅÉåí~ÖÉ=éçáåíë=çå=NO=^ìÖìëí=OMNPK=

=

=



obpriqp=colj=fkqbok^qflk^i=lmbo^qflkp=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= SM=

kbq=molcfq=

fåíÉêå~íáçå~ä=çéÉê~íáçåëÛ=ÅçåíêáÄìíáçå=íç=ÅçåëçäáÇ~íÉÇ=åÉí=

éêçÑáí=ï~ë=PUKR=jK€ áå=íÜÉ=Ñáêëí=ëáñ=ãçåíÜë=çÑ=OMNP=

EPVKU=jK€ áå=íÜÉ=Ñáêëí=ëáñ=ãçåíÜë=çÑ OMNOFK=

=

qÜÉ=ã~áå=ÅçåíêáÄìíáçåë=íç=íÜÉ=éêçÑáí=Ñêçã=áåíÉêå~íáçå~ä=

çéÉê~íáçåë=ÅçêêÉëéçåÇÉÇ=W=

=

� qç=íÜÉ=ÅçåíêáÄìíáçå=Ñêçã=_~åÅç=ÇÉ=cçãÉåíç=^åÖçä~=

E_c^F=çÑ=PRKV=jK€ EäçïÉê=OKSB=óÉ~êJçåJóÉ~êFI=êÉä~íáåÖ=íç=

íÜÉ=~ééêçéêá~íáçå=çÑ=RMKNB=çÑ=áíë=áåÇáîáÇì~ä=éêçÑáíK==

� qç=íÜÉ=ÅçåíêáÄìíáçå=Ñêçã=_~åÅç=`çãÉêÅá~ä=É=ÇÉ=

fåîÉëíáãÉåíçë=E_`fFI=êÉä~íáåÖ=íç=íÜÉ=PMB=~ééêçéêá~íáçå=

çÑ=áíë=áåÇáîáÇì~ä=åÉí=éêçÑáí=EêÉÅçÖåáëÉÇ=ìëáåÖ=íÜÉ=Éèìáíó=

ãÉíÜçÇFI=~ãçìåíÉÇ=íç=PKV=jK€ E~=óÉ~êJçåJóÉ~ê=TKMB=

áåÅêÉ~ëÉFK=

=

qÜÉ=êÉíìêå=çå=_c^Ûë=~îÉê~ÖÉ=ëÜ~êÉÜçäÇÉêëÛ=Éèìáíó=Eáå=íÜÉ=

áåÇáîáÇì~ä=~ÅÅçìåíëF=ï~ë=OSKPB=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPI=

ïÜáäÉ=íÜÉ=êÉíìêå=çå=_`fÛë=~îÉê~ÖÉ=ëÜ~êÉÜçäÇÉêëÛ=Éèìáíó=ï~ë=

ëáíì~íÉÇ=~í=NVKRBK=

=

qÜÉ=êÉíìêå=çå=~îÉê~ÖÉ=Å~éáí~ä=ÉãéäçóÉÇ=áå=áåíÉêå~íáçå~ä=

çéÉê~íáçåë=~ÑíÉê=ÅçåëçäáÇ~íáçå=~ÇàìëíãÉåíë=ï~ë=OOKSB=áå=

íÜÉ=Ñáêëí=Ü~äÑ=çÑ=OMNPK=

=

=

fåíÉêå~íáçå~ä=~Åíáîáíó=áåÅçãÉ=ëí~íÉãÉåí= ^ãçìåíë=áå=jK€ 

== == Nëí=Ü~äÑ=OMNO= Nëí=Ü~äÑ=OMNP= ∆∆∆∆B=

kÉí=áåíÉêÉëí=áåÅçãÉ=Eå~êêçï=ëÉåëÉF= 1 =VQKN= =VMKM= EQKQBF=

`çããáëëáçåë=~åÇ=çíÜÉê=ëáãáä~ê=áåÅçãÉ=EåÉíF=== 2 =OPKU= =OTKN= NPKTB=

mêçÑáíë=Ñêçã=Ñáå~åÅá~ä=çéÉê~íáçåë=== 3 =POKP= =QNKM= OTKMB=

léÉê~íáåÖ=áåÅçãÉ=~åÇ=ÅÜ~êÖÉë=== 4 =MKN= E=MKSF= EUPSKMBF=

kÉí=çéÉê~íáåÖ=êÉîÉåìÉ===                                            [= ∑=1 to 4]= 5 =NRMKP= =NRTKT= RKMB=

mÉêëçååÉä=Åçëíë= 6 =PNKN= =PPKO= SKVB=

lìíëáÇÉ=ëìééäáÉë=~åÇ=ëÉêîáÅÉë=== 7 =OTKR= =OUKM= NKTB=

aÉéêÉÅá~íáçå=çÑ=ÑáñÉÇ=~ëëÉíë=== 8 =SKP= =SKR= PKQB=

léÉê~íáåÖ=Åçëíë======================================   [==∑ 6 to 8]= 9 =SQKV= =STKT= QKQB=

léÉê~íáåÖ=éêçÑáí===                                    [= 5 - 9]= 10 =URKP= =VMKM= RKRB=

oÉÅçîÉêó=çÑ=äç~åë=ïêáííÉåJçÑÑ=== 11 =NKP= =NKP= NKNB=

iç~å=éêçîáëáçåë=~åÇ=áãé~áêãÉåíë=== 12 =TKM= =RKS= ENVKTBF=

líÜÉê=áãé~áêãÉåíë=~åÇ=éêçîáëáçåë=== 13 =NKR= =NKR= EMKSBF=

mêçÑáíë=ÄÉÑçêÉ=í~ñÉë=                              [= 10 + 11 - 12 - 13]= 14 =TUKN= =UQKN= TKUB=

`çêéçê~íÉ=áåÅçãÉ=í~ñ=== 15 =OKV= =NNKS= OVVKQB=

bèìáíóJ~ÅÅçìåíÉÇ=êÉëìäíë=çÑ=ëìÄëáÇá~êáÉë=== 16 =QKM= =QKP= TKMB=

jáåçêáíó=áåíÉêÉëíë== 17 =PVKP= =PUKP= EOKSBF=

kÉí=éêçÑáí                                                                       [= 14 - 15 + 16 - 17]= 18 =PVKU= =PUKR= EPKPBF=

`~ëÜ=Ñäçï=~ÑíÉê=í~ñ~íáçå=============================          [= 18 + 8 + 12 + 13]= 19 =RQKT= =ROKO= EQKSBF=

==
kçíÉW=qÜÉ=Åçëíë=~åÇ=áåÅçãÉ=Å~éíáçåëI=~ë=ïÉää=~ë=íÜÉ=Å~éíáçåë=~ëëÉíë=~åÇ=äá~ÄáäáíáÉëI=éêÉëÉåíÉÇ=~ë=ÄÉáåÖ=ÇÉêáîÉÇ=Ñêçã=áåíÉêå~íáçå~ä=çéÉê~íáçåëI=êÉÑÉê=~äãçëí=ÉñÅäìëáîÉäó=íç=_~åÅç=ÇÉ=cçãÉåíç=
^åÖçä~I=ÖáîÉå=íÜ~í=_`fDë=Ejçò~ãÄáèìÉF=ÅçåíêáÄìíáçå=áë=êÉÅçÖåáëÉÇ=áå=íÜÉ=_mf=dêçìéÛë=Ñáå~åÅá~ä=ëí~íÉãÉåíë=ìëáåÖ=íÜÉ=Éèìáíó=ãÉíÜçÇI=ïÜáäÉ=íÜÉ=~ÅÅçìåíë=çÑ=_cb=aÉ~äÉê=jçò~ãÄáèìÉ=~åÇ=_mf=
`~éáí~ä=žÑêáÅ~I=ÄçíÜ=ÅçåëçäáÇ~íÉÇ=áå=ÑìääI=Ü~îÉ=~=ãáåçê=ïÉáÖÜíK=pÉÉ=åçíÉë=íç=íÜÉ=Ñáå~åÅá~ä=ëí~íÉãÉåíë=OKN=~åÇ=PK=

 

=



= fåíÉêå~íáçå~ä=~Åíáîáíó=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= SN=

fk`ljb=

kÉí=çéÉê~íáåÖ=êÉîÉåìÉ=ÖÉåÉê~íÉÇ=Äó=áåíÉêå~íáçå~ä=~Åíáîáíó=

E_c^Ûë=ÄìëáåÉëëF=ÖêÉï=Äó=RKMB=EHTKR=jK€F=áå=íÜÉ=Nëí=Ü~äÑ=

çÑ=OMNPK=

=

kÉí=çéÉê~íáåÖ=êÉîÉåìÉ= ^ãçìåíë=áå=jK€ 

== == Nëí=eKNO= Nëí=eKNP= `ÜÖKB=

kÉí=áåíÉêÉëí=áåÅçãÉ= N= VQKN= VMKO= EQKNBF=

`çããáëëáçåë=~åÇ=çíÜÉê=
ëáãáä~ê=áåÅçãÉ=EåÉíF===

O= OPKU= OTKN= NPKTB=

mêçÑáíë=Ñêçã=Ñáå~åÅá~ä=
çéÉê~íáçåë===

P= POKP= QNKM= OTKMB=

léÉê~íáåÖ=áåÅçãÉ=~åÇ=
ÅÜ~êÖÉë===

Q= MKN= JMKS= EUPSKMBF=

qçí~ä= R= NRMKP= NRTKT= RKMB=

=

kÉí=áåíÉêÉëí=áåÅçãÉ=

qÜÉ=QKNB=ÇÉÅäáåÉ=áå=åÉí=áåíÉêÉëí=áåÅçãÉ=ï~ë=éêáã~êáäó=

ÇìÉ=íç=íÜÉ=åÉÖ~íáîÉ=îçäìãÉ=ÉÑÑÉÅí=êÉëìäíáåÖ=Ñêçã=íÜÉ=

ëã~ääÉê=ëÉÅìêáíáÉë=éçêíÑçäáç=EJNQB=áå=~îÉê~ÖÉ=Ä~ä~åÅÉ=

íÉêãëF=~åÇ=íç=íÜÉ=ÇÉÅêÉ~ëÉ=áå=áíë=~îÉê~ÖÉ=êÉãìåÉê~íáçå=

EÑêçã=SKPB=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNO=íç=RKUB=áå=íÜÉ=Nëí=

Ü~äÑ=çÑ=OMNPFI=êÉÑäÉÅíáåÖ=íÜÉ=ã~áåíÉå~åÅÉ=çÑ=áåíÉêÉëí=ê~íÉë=

çå=íÜÉ=éä~ÅáåÖ=çÑ=áëëìÉë=EçÑ=ëÉÅìêáíáÉëF=êÉ~äáëÉÇ=Äó=íÜÉ=

`Éåíê~ä=_~åâ=~åÇ=íÜÉ=^åÖçä~å=pí~íÉ=~í=äçï=äÉîÉäë=ëáåÅÉ=

íÜÉ=O
åÇ
=Ü~äÑ=çÑ=OMNNK=

=

qÜÉëÉ=ÉÑÑÉÅíë=ïÉêÉ=é~êíá~ääó=ÅìëÜáçåÉÇ=ÄóW=

� mçëáíáîÉ=ÉÑÑÉÅí=çÑ=íÜÉ=ÇÉÅäáåÉ=áå=íÜÉ=~îÉê~ÖÉ=

êÉãìåÉê~íáçå=ê~íÉ=çå=`ìëíçãÉê=êÉëçìêÅÉë=Ñêçã=NKUB=áå=

íÜÉ=Nëí=Ü~äÑ=çÑ=OMNO=íç=NKRB=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPK=

� mçëáíáîÉ=îçäìãÉ=ÉÑÑÉÅí=ëíÉããáåÖ=Ñêçã=íÜÉ=~ãçìåíë=

éä~ÅÉÇ=ïáíÜ=`fÛë=EHMKU=íÜKjK€,=áå=íÉêãë=çÑ=~îÉê~ÖÉ=

Ä~ä~åÅÉFK=

=

=

=

`çããáëëáçåë=

`çããáëëáçåë=~åÇ=çíÜÉê=ëáãáä~ê=áåÅçãÉ=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=

OMNP=íçí~ääÉÇ=OTKN=jK€I=ïÜáÅÜ=ÅçêêÉëéçåÇë=íç=~=NPKTB=

áåÅêÉ~ëÉ=EHPKP=jK€F=êÉä~íáîÉ=íç=íÜÉ=ÅçêêÉëéçåÇáåÖ=éÉêáçÇ=çÑ=

OMNOK=

=

mêçÑáíë=Ñêçã=Ñáå~åÅá~ä=çéÉê~íáçåë=

få=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPI=éêçÑáíë=Ñêçã=Ñáå~åÅá~ä=çéÉê~íáçåë=

êçëÉ=Äó=OTKMB=íç=QNKM=jK€ EHUKTjK€FK=qÜÉëÉ=ÅçêêÉëéçåÇ=

ã~áåäó=íç=ÑçêÉáÖå=ÅìêêÉåÅó=Ö~áåë=ÇÉêáîÉÇ=Ñêçã=ÅçããÉêÅá~ä=

~Åíáîáíó=ïáíÜ=ÅìëíçãÉêëK=

=

lmbo^qfkd=`lpqp==

léÉê~íáåÖ=Åçëíë=áåÅêÉ~ëÉÇ=Äó=QKQB=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=

OMNPK=qÜÉ=çåÖçáåÖ=Éñé~åëáçå=çÑ=íÜÉ=ÇáëíêáÄìíáçå=åÉíïçêâ=

áå=^åÖçä~I=ïÜáÅÜ=ÖêÉï=Äó=~êçìåÇ=TB=ÇìêáåÖ=íÜÉ=Nëí=Ü~äÑ=

çÑ=OMNPI=~åÇ=íÜÉ=ä~êÖÉê=ïçêâÑçêÅÉ=~ëëçÅá~íÉÇ=ïáíÜ=áíI=ïáíÜ=

ÖêçïíÜ=çÑ=~ééêçñáã~íÉäó=TB=áå=íÜÉ=~îÉê~ÖÉ=åìãÄÉê=çÑ=

ÉãéäçóÉÉëI=ÅçåëíáíìíÉ=íÜÉ=ÅÜáÉÑ=Ñ~Åíçêë=ÄÉÜáåÇ=íÜÉ=ÜáÖÜÉê=

ÅçëíëK==

=

qÜÉ=áåÇáÅ~íçê=CçéÉê~íáåÖ=Åçëíë=~ë=~=éÉêÅÉåí~ÖÉ=çÑ=åÉí=

çéÉê~íáåÖ=áåÅçãÉÒ=Eä~ëí=NO=ãçåíÜëF=ï~ë=ëáíì~íÉÇ=~í=

QNKPB=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPK==

=

léÉê~íáåÖ=Åçëíë= ^ãçìåíë=áå=jK€ 

==   Nëí=eKNO= Nëí=eKNP= ∆∆∆∆B=

=mÉêëçååÉä=Åçëíë== 1 PNKN= PPKO= SKVB=

=lìíëáÇÉ=ëìééäáÉë=~åÇ=
ëÉêîáÅÉë==

2 OTKR= OUKM= NKTB=

léÉê~íáåÖ=ÅçëíëI=ÄÉÑçêÉ=

ÇÉéêÉÅá~íáçå=~åÇ=

~ãçêíáë~íáçå=====[= 1 + 2]=

3 RUKS= SNKO= QKRB=

aÉéêÉÅá~íáçå=~åÇ=
~ãçêíáë~íáçå=

4 SKP= SKR= PKQB=

léÉê~íáåÖ=Åçëíë====[= 3 + 4]= 5 SQKV= STKT= QKQB=

bÑÑáÅáÉåÅó=ê~íáç=Eä~ëí=NO=
ãçåíÜëF=1=

6 QMKUB= QNKPB= ==

1)=léÉê~íáåÖ=Åçëíë=~ë=~=éÉêÅÉåí~ÖÉ=çÑ=åÉí=çéÉê~íáåÖ=êÉîÉåìÉK=
=



= fåíÉêå~íáçå~ä=~Åíáîáíó=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= SO=

il^k=fjm^fojbkqp=^ka=molsfpflkp=

iç~å=áãé~áêãÉåí=ÅÜ~êÖÉë=áå=íÜÉ=éÉêáçÇ=~ãçìåíÉÇ=íç=

RKS=jK€, Ççïå=NKQ=jK€=êÉä~íáîÉ=íç=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNOK=

oÉÅçîÉêáÉë=çÑ=äç~åë=éêÉîáçìëäó=ïêáííÉå=çÑÑ=ïÉêÉ=ëáíì~íÉÇ=~í=

NKP=jK€K=

=

^ÅÅçêÇáåÖäóI=äç~å=áãé~áêãÉåí=ÅÜ~êÖÉë=åÉí=çÑ=êÉÅçîÉêáÉëI=

~ãçìåíÉÇ=íç=QKQ=jK€I=ïÜáÅÜ=ÅçêêÉëéçåÇÉÇ=íç=MKUMB=çÑ=

íÜÉ=~îÉê~ÖÉ=äç~å=éçêíÑçäáç=áå=~ååì~äáëÉÇ=íÉêãëK==

=

^í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=_c^Ûë=ê~íáç=çÑ=äç~åë=áå=~êêÉ~êë=

Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë=ëíççÇ=~í=QKTB=EQKUB=áå=gìåÉ=

OMNOFK=iç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë=ïÉêÉ=

ÅçîÉêÉÇ=íç=íÜÉ=ÉñíÉåí=çÑ=NRMB=Äó=~ÅÅìãìä~íÉÇ=äç~å=

éêçîáëáçåë=áå=íÜÉ=Ä~ä~åÅÉ=ëÜÉÉí=áå=gìåÉ=OMNP=ENQTB=áå=

gìåÉ=OMNOFK=

=

iç~å=áãé~áêãÉåíë 

==

  Nëí=eK=NO= Nëí=eK=NP=

  jK€=
^ë=B=çÑ=äç~å=

éçêíÑçäáç
NI=O
=
jK€=

^ë=B=çÑ=äç~å=

éçêíÑçäáç
NI=O
=

=iç~å=áãé~áêãÉåíë== 1 TKM= NKOVB= RKS= NKMPB=

=EJF=oÉÅçîÉêáÉë=çÑ=
äç~åë=áå=~êêÉ~êë=
ïêáííÉå=çÑÑ=

2 NKP= MKOPB= NKP= MKOPB=

iç~å=áãé~áêãÉåíë=

åÉí=çÑ=êÉÅçîÉêáÉë==  [=1 
- 2] =

3 RKU= NKMSB= QKQ= MKUMB=

NF=^îÉê~ÖÉ=Ä~ä~åÅÉ=çÑ=éÉêÑçêãáåÖ=äç~åëK=
OF=få=~ååì~äáëÉÇ=íÉêãëK=

bèìáíóJ~ÅÅçìåíÉÇ=êÉëìäíë=çÑ=ëìÄëáÇá~êáÉë=

qÜÉ=ÉèìáíóJ~ÅÅçìåíÉÇ=êÉëìäíë=Ó=ïÜáÅÜ=ÅçêêÉëéçåÇ=íç=íÜÉ=

~ééêçéêá~íáçå=çÑ=íÜÉ=åÉí=éêçÑáí=~ííêáÄìí~ÄäÉ=íç=íÜÉ=PMB=

ëÜ~êÉÜçäÇáåÖ=áå=_`f=áå=jçò~ãÄáèìÉ=Ó=ÖêÉï=Äó=TKMB=áå=

íÜÉ=Nëí=Ü~äÑ=çÑ=OMNP=íç=QKP=jK€
N
.  

=

qÜÉ=ÄÉÜ~îáçìê=çÑ=_`fÛë=éêçÑáí=êÉÑäÉÅíë=íÜÉ=êçÄìëí=ÖêçïíÜ=áå=

íÜÉ=Ä~åâáåÖ=ÄìëáåÉëë=ìåÇÉêéáååÉÇ=Äó=íÜÉ=Éñé~åëáçå=çÑ=íÜÉ=

ÇáëíêáÄìíáçå=åÉíïçêâ=~åÇ=íÜÉ=êÉáåÑçêÅÉãÉåí=çÑ=íÜÉ=

ïçêâÑçêÅÉK=

=

qçí~ä=~ëëÉíë=ÖêÉï=Äó=NRBI=ÇÉéçëáíë=~åÇ=äç~åë=éçëíÉÇ=

ÖêçïíÜ=ê~íÉë=çÑ=NTB=~åÇ=RBI=êÉëéÉÅíáîÉäóI=ïÜáäÉ=íÜÉ=

åìãÄÉê=çÑ=ÅìëíçãÉêë=ÅäáãÄÉÇ=PNB=íç=RPV=íÜçìë~åÇK=

=

jfklofqv=fkqbobpqp=

jáåçêáíó=áåíÉêÉëíë=áå=íÜÉ=éêçÑáíë=É~êåÉÇ=Ñêçã=áåíÉêå~íáçå~ä=

çéÉê~íáçåë=ÅçêêÉëéçåÇ=íç=íÜÉ=QVKVB=ëÜ~êÉÜçäÇáåÖ=áå=_c^=

ÄÉäçåÖáåÖ=íç=råáíÉäK=

=

_mf=êÉÅçÖåáëÉÇ=ãáåçêáíó=áåíÉêÉëíë=çÑ=PUKP=jK€=áå=_c^Ûë=

åÉí=éêçÑáí=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPK=

=
=
NF=_`fÛë=ÅçåíêáÄìíáçå=íç=_mfÛë=ÅçåëçäáÇ~íÉÇ=åÉí=éêçÑáíI=ÄÉëáÇÉë=íÜÉ=ÉèìáíóJ~ÅÅçìåíÉÇ=êÉëìäíë=
~äëç=áåÅäìÇÉë=íÜÉ=ÇÉÑÉêêÉÇ=í~ñ=êÉä~íáåÖ=íç=_`fÛë=ÇáëíêáÄìí~ÄäÉ=êÉëìäíëK=få=íÜÉ=Ñáêëí=ëáñ=
ãçåíÜë=çÑ=OMNPI=_`fÛë=ÅçåíêáÄìíáçå=ï~ë=PKV=jK€I=ìé=TKMB=çå=íÜÉ=éêÉîáçìë=óÉ~êK=

==



= fåíÉêå~íáçå~ä=~Åíáîáíó=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= SP=

_^i^k`b=pebbq

få=áåíÉêå~íáçå~ä=~ÅíáîáíóI=íÜÉ=_~åâ=âÉÉéë=~=îÉêó=äáèìáÇ=

Ä~ä~åÅÉ=ëÜÉÉíI=ïáíÜ=`ìëíçãÉê=êÉëçìêÅÉë=ER=PRQ=jK€F=

ÑìåÇáåÖ=USB=çÑ=~ëëÉíëK=^í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=ÅìëíçãÉê=

êÉëçìêÅÉë=íçÖÉíÜÉê=ïáíÜ=çïå=êÉëçìêÅÉë=éêçîáÇÉÇ=íÜÉ=ÑìåÇáåÖ=

çÑ=éê~ÅíáÅ~ääó=íÜÉ=íçí~äáíó=çÑ=~ëëÉíëK=

=

qÜÉ=ÅìëíçãÉê=äç~åë=éçêíÑçäáç=êÉéêÉëÉåíÉÇ=NUB=çÑ=~ëëÉíëI=

ïÜáäÉ=íÜÉ=äç~åJíçJÇÉéçëáíë=ê~íáç=ï~ë=ëáíì~íÉÇ=~í=ONB=~í=

íÜÉ=ÉåÇ=çÑ=gìåÉK=

=

pìêéäìë=äáèìáÇáíó=çå=_c^Ûë=Ä~ä~åÅÉ=ëÜÉÉíI=ÇÉÑáåÉÇ=~ë=íçí~ä=

ÇÉéçëáíë=~åÇ=ëÜ~êÉÜçäÇÉêëÛ=Éèìáíó=åçí=~ääçÅ~íÉÇ=íç=íÜÉ=

ÑìåÇáåÖ=çÑ=äç~åëI=Åçãéìäëçêó=êÉëÉêîÉë=çê=íÜÉ=Ñáå~åÅáåÖ=çÑ=

ÑáñÉÇ=~ëëÉíëI=~ãçìåíÉÇ=íç=PKU=íÜKjK€ at the end of gìåÉ=

ÇÉ=OMNPK=

=

pìêéäìë=äáèìáÇáíó=áå=âï~åò~ë=áë=áåîÉëíÉÇ=áå=ëÜçêíJíÉêã=

ëÉÅìêáíáÉë=áëëìÉÇ=Äó=_k^=~åÇ=Äó=íÜÉ=^åÖçä~å=qêÉ~ëìêó=~åÇ=

qêÉ~ëìêó=_çåÇë=áå=âï~åò~ëK=pìêéäìë=äáèìáÇáíó=áå=Ççää~êë=áë=

áåîÉëíÉÇ=áå=íÜÉ=áåíÉêÄ~åâ=ã~êâÉí=~åÇ=áå=^åÖçä~å=qêÉ~ëìêó=

_çåÇë=ÇÉåçãáå~íÉÇ=áå=Ççää~êë=çê=áåÇÉñÉÇ=íç=íÜÉ=Ççää~êK=

=

=

fåíÉêå~íáçå~ä=~Åíáîáíó=Ä~ä~åÅÉ=ëÜÉÉí
N
= ^ãçìåíë=áå=jK€ 

==   gìåKNO= aÉÅKNO= gìåKNP=
∆∆∆∆B=gìåKNOL=

gìåKNP=

=^ëëÉíë==   

=`~ëÜI=ÇÉéçëáíë=~í=ÅÉåíê~ä=Ä~åâë=~åÇ=ÇÉéçëáíë=~åÇ=äç~åë=íç=ÅêÉÇáí=áåëíáíìíáçåë= 1 O=QOTKV= O=TRPKV= P=NSVKU= PMKSB=

=iç~åë=~åÇ=~Çî~åÅÉë=íç=`ìëíçãÉêë== 2 N=ONRKS= N=MUOKP= N=NPRKM= ESKSBF=

=cáå~åÅá~ä=~ëëÉíë=ÜÉäÇ=Ñçê=ÇÉ~äáåÖ=== 3 =STKT= =NRPKU= =NMUKO= RVKUB=

=cáå~åÅá~ä=~ëëÉíë=~î~áä~ÄäÉ=Ñçê=ë~äÉ=== 4 N=TVTKP= N=URVKT= N=RUOKQ= ENOKMBF=

=fåîÉëíãÉåíë=ÜÉäÇ=íç=ã~íìêáíó=== 5 
= = = =

=fåîÉëíãÉåíë=áå=~ëëçÅá~íÉÇ=Åçãé~åáÉë=~åÇ==àçáåíäó=ÅçåíêçääÉÇ=ÉåíáíáÉë=== 6 =PTKM= =PUKV= =QNKP= NNKSB=

=líÜÉê== 7 =NRRKM= =NRVKP= =NTTKV= NQKTB=

=qçí~ä=~ëëÉíë=============================================================        [= ∑ 1 to 7]= 8 R=TMMKR= S=MQTKV= S=ONQKS= VKMB=

=iá~ÄáäáíáÉë=~åÇ=ëÜ~êÉÜçäÇÉêëD=Éèìáíó===   
= = = =

=oÉëçìêÅÉë=çÑ=ÅÉåíê~ä=Ä~åâë=== 9 
= = = =

=`êÉÇáí=áåëíáíìíáçåëD=êÉëçìêÅÉë=== 10 =NKS= =NKM= =QMKT= OQTRKNB=

=`ìëíçãÉê=êÉëçìêÅÉë=~åÇ=çíÜÉê=äç~åë=== 11 Q=VTPKP= R=PNQKN= R=QORKN= VKNB=

=aÉÄíë=ÉîáÇÉåÅÉÇ=Äó=ÅÉêíáÑáÅ~íÉë=== 12 
= = = =

=qÉÅÜåáÅ~ä=éêçîáëáçåë=== 13 
= = = =

=cáå~åÅá~ä=äá~ÄáäáíáÉë=~ëëçÅá~íÉÇ=íç=íê~åëÑÉêêÉÇ=~ëëÉíë=== 14 
= = = =

`çåíáåÖÉåí=ÅçåîÉêíáÄäÉ=ëìÄçêÇáå~íÉÇ=ÄçåÇë= 15 
= = = =

líÜÉê=ëìÄçêÇáå~íÉÇ=äç~åë=~åÇ=é~êíáÅáé~íáåÖ=ÄçåÇë= 16 
= = = =

líÜÉê= 17 =NSSKU= =NNQKU= =NRSKQ= ESKOBF=

=pÜ~êÉÜçäÇÉêëD=Éèìáíó=~ííêáÄìí~ÄäÉ=íç=_mf=ëÜ~êÉÜçäÇÉêë== 18 =OVSKO= =POQKO= =PNPKR= RKUB=

=jáåçêáíó=áåíÉêÉëíë=== 19 =OSOKT= =OVPKS= =OTVKM= SKOB=

qçí~ä=pÜ~êÉÜçäÇÉêëD=Éèìáíó=~åÇ=

=ãáåçêáíó=áåíÉêÉëíë===============================================[=18+19]=
20 =RRUKV= =SNTKV= =RVOKQ= SKMB=

qçí~ä=äá~ÄáäáíáÉë=~åÇ=pÜ~êÉÜçäÇÉêëD=Éèìáíó================[= ∑ 9 to 19]= 21 R=TMMKR= S=MQTKV= S=ONQKS= VKMB=

=kçíÉW=Ä~åâ=Öì~ê~åíÉÉë== 22 =OUVKS= =PNTKT= =NVVKQ= EPNKOBF=
NF=qÜÉ=~ÄçîÉ=Ä~ä~åÅÉ=ëÜÉÉí=êÉä~íáåÖ=íç=áåíÉêå~íáçå~ä=çéÉê~íáçåë=Ü~ë=åçí=ÄÉÉå=ÅçêêÉÅíÉÇ=Ñçê=íÜÉ=Ä~ä~åÅÉë=êÉëìäíáåÖ=Ñêçã=çéÉê~íáçåë=ïáíÜ=íÜÉ=OÇçãÉëíáÅ=~ÅíáîáíóÒ=ÖÉçÖê~éÜáÅ~ä=ëÉÖãÉåíK=cçê=
ÅçåëçäáÇ~íÉÇ=éìêéçëÉëI=íÜÉëÉ=Ä~ä~åÅÉë=~êÉ=Éäáãáå~íÉÇK=

=

=

 



= fåíÉêå~íáçå~ä=~Åíáîáíó=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= SQ=

`ìëíçãÉê=äç~åë=

_c^Ûë=ÅìëíçãÉê=äç~åë=éçêíÑçäáç=ëÜê~åâ=SKSB==

EJUMKS=jK€F=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNP
N
I=ïáíÜ=_c^=ÅçåíáåìáåÖ=

íç=~ÇÜÉêÉ=íç=~=ëÉäÉÅíáîÉ=~ééêç~ÅÜ=íç=íÜÉ=Öê~åíáåÖ=çÑ=äç~åë=

~åÇ=ëíêáåÖÉåí=ÅêáíÉêá~=áå=êáëâ=Éî~äì~íáçåK=

=

^í=íÜÉ=ÅäçëÉ=çÑ=gìåÉ=OMNPI=SSKQB=çÑ=_c^Ûë=äç~å=éçêíÑçäáç=

ï~ë=ÉñéêÉëëÉÇ=áå=âï~åò~ë=ERNKTB=áå=gìåÉ=OMNOFK=

=

`ìëíçãÉê=äç~åë=éçêíÑçäáç= ^ãçìåíë=áå=jK€ 

==   gìåKNOgìåKNOgìåKNOgìåKNO==== aÉÅKNOaÉÅKNOaÉÅKNOaÉÅKNO==== gìåKNPgìåKNPgìåKNPgìåKNP====
∆∆∆∆B=gìåKNO=

L=gìåKNP=

iç~åë=íç=Åçãé~åáÉë=== 1 =UORKV= =SUOKR= =TQQKU= EVKUBF=

iç~åë=íç=áåÇáîáÇì~äë===   
= = = =

=eçìëáåÖ=äç~åë=== 2 =NPQKN= =NOUKT= =NPMKQ= EOKTBF=

=`çåëìãÉê=äç~åë=== 3 =OMPKU= =ONRKR= =OMSKO= NKOB=

=líÜÉê=== 4 =SPKU= =SRKN= =SRKU= PKOB=

[ = ∑ 2 to 4] 5 =QMNKS= =QMVKQ= =QMOKQ= MKOB=

=iç~åë=áå=~êêÉ~êë=== S= =SPKU= =RRKO= =RVKN= ETKPBF=

=iç~å=áãé~áêãÉåíë=== 7 J=UQKU= J=TOKV= J=TUKP= ETKTBF=

=fåíÉêÉëíë=~åÇ=çíÜÉê=== 8 =VKN= =UKM= =TKM= EOPKQBF=

qçí~ä=[=1 +  ∑ 5 to 8]= 9 
N=

ONRKS=

N=

MUOKP=

N=

NPRKM=
ESKSBF=

=dì~ê~åíÉÉë== 10 =OUVKS= =PNTKT= =NVVKQ= EPNKOBF=

 

`ìëíçãÉê=êÉëçìêÅÉë=

_c^Ûë=ÅìëíçãÉê=êÉëçìêÅÉë=êÉÖáëíÉêÉÇ=~=VKMB=Éñé~åëáçå=

ïÜÉå=Åçãé~êÉÇ=ïáíÜ=gìåÉ=OMNO
O
K=páÖÜí=ÇÉéçëáíë=êÉéêÉëÉåí=

ãçêÉ=íÜ~å=Ü~äÑ=çÑ=íÜÉ=êÉëçìêÅÉë=í~âÉå=Ñêçã=`ìëíçãÉêëK=

=
=
NF=jÉ~ëìêÉÇ=áå=Ççää~êëI=ÅìëíçãÉê=äç~åë=Åçåíê~ÅíÉÇ=Äó=~=óÉ~êJçåJóÉ~ê=PKMBK 
OF=jÉ~ëìêÉÇ=áå=Ççää~êëI=íçí~ä=ÅìëíçãÉê=êÉëçìêÅÉë=êçëÉ=Äó=~=óÉ~êJçåJóÉ~ê=NPKOBK 

qçí~ä=`ìëíçãÉê=êÉëçìêÅÉë= ^ãçìåíë=áå=jK€ 

==   gìåKNOgìåKNOgìåKNOgìåKNO==== aÉÅKNOaÉÅKNOaÉÅKNOaÉÅKNO==== gìåKNPgìåKNPgìåKNPgìåKNP====
∆∆∆∆B=gìåKNO=

L=gìåKNP=

páÖÜí=ÇÉéçëáíë=== 1 O=QVUKM= O=UMUKS= O=UUVKQ= NRKTB=

qÉêã=~åÇ=ë~îáåÖë=
ÇÉéçëáíë===

2 O=QNPKV= O=QRVKN= O=QSQKT= OKNB=

qçí~ä==        [ = 1 + 2]= 3 Q=VNNKV= R=OSTKT= R=PRQKO= VKMB=

 

få=gìåÉ=OMNPI=êçìÖÜäó=RTB=çÑ=ÅìëíçãÉê=ÇÉéçëáíë=ïÉêÉ=

ÇÉåçãáå~íÉÇ=áå=Ççää~êëI=QMB=áå=âï~åò~ë=~åÇ=PB=áå=çíÜÉê=

ÅìêêÉåÅáÉëK 

=

pÉÅìêáíáÉë=~åÇ=Ñáå~åÅá~ä=áåîÉëíãÉåíë=éçêíÑçäáç=

qÜÉ=Ñáå~åÅá~ä=~ëëÉíë=éçêíÑçäáç=áë=ÅçãéçëÉÇ=çÑ=ëÜçêíJíÉêã=

ëÉÅìêáíáÉëI=ïáíÜ=ã~íìêáíáÉë=çÑ=ìé=íç=çåÉ=óÉ~êI=ÇÉåçãáå~íÉÇ=

áå=âï~åò~ë=~åÇ=áëëìÉÇ=Äó=_~åÅç=k~Åáçå~ä=ÇÉ=^åÖçä~=

E`Éåíê~ä=_~åâ=_çåÇë=Ó=`_`F=~åÇ=Äó=íÜÉ=pí~íÉ=EqêÉ~ëìêó=

_áääëF=~åÇ=^åÖçä~å=qêÉ~ëìêó=_çåÇëI=ïáíÜ=ã~íìêáíáÉë=çÑ=N=íç=

S=óÉ~êëK=qÜáë=éçêíÑçäáç=áë=ìëÉÇ=Ñçê=íÜÉ=áåîÉëíãÉåí=çÑ=_c^Ûë=

ëìêéäìë=äáèìáÇáíó=~åÇ=Ñçê=Ä~ä~åÅÉ=ëÜÉÉí=ã~å~ÖÉãÉåíK==

=

qÜÉ=ëÉÅìêáíáÉë=éçêíÑçäáç=~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNP=íçí~ääÉÇ=

NTPNKV=jK€ EJUKVB=êÉä~íáîÉ=íç=gìåÉ=OMNOFK=

=

pÉÅìêáíáÉë=~åÇ=Ñáå~åÅá~ä=áåîÉëíãÉåíë=éçêíÑçäáç= ^ãçìåíë=áå=jK€ 

==   gìåKNOgìåKNOgìåKNOgìåKNO==== aÉÅKNOaÉÅKNOaÉÅKNOaÉÅKNO==== gìåKNPgìåKNPgìåKNPgìåKNP====
∆∆∆∆B=gìåKNO=

L=gìåKNP=

pÜçêíJíÉêã=
ëÉÅìêáíáÉë==

  
= = = =

`Éåíê~ä=_~åâ=
ÄçåÇë=Eq_`F==

1 =ROTKR= =OTPKO= =MKM= ENMMKMBF=

^åÖçä~å=qêÉ~ëìêó=
_áääë=E_qF==

2 =NNVKQ= =OQRKR= =ONNKP= TTKMB=

[= 1 + 2] 3 =SQSKV= =RNUKT= =ONNKP= ESTKPBF=

^åÖçä~å=qêÉ~ëìêó=
_çåÇë=ElqF==

4 
N=

ONTKP=
N=QVOKM=

N=
QTSKQ=

ONKPB=

líÜÉê= 5 =MKU= =OKU= =OKV= OSQKNB=

[= ∑ 3 to 5] 6 
N=

USRKM=

O=

MNPKR=

N=

SVMKS=
EVKQBF=

cáå~åÅá~ä=
áåîÉëíãÉåíë=N=

7 =PTKM= =PUKV= =QNKP= NNKSB=

qçí~ä==  [= 6 + 7]= 8 
N=

VMOKN=

O=

MROKQ=

N=

TPNKV=
EUKVBF=

NF=^ãçìåí=çÑ=PMB=Éèìáíó=áåíÉêÉëí=áå=_`f=ìëáåÖ=íÜÉ=Éèìáíó=ãÉíÜçÇK=



= `çåëçäáÇ~íÉÇ=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= SR=

=

=

mêçÑáí~ÄáäáíóI=ÉÑÑáÅáÉåÅóI=äç~å=èì~äáíó=~åÇ=ëçäîÉåÅó=ÅçåëçäáÇ~íÉÇ=áåÇáÅ~íçêë=~ÅÅçêÇáåÖ=íç=_~åâ=çÑ=mçêíìÖ~ä=kçíáÅÉ=

OPLOMNN 

== PM=gìåK=NO= PN=aÉÅK=NO= PM=gìåK=NP=

kÉí=çéÉê~íáåÖ=êÉîÉåìÉ=~åÇ=êÉëìäíë=çÑ=Éèìáíó=~ÅÅçìåíÉÇ=ëìÄëáÇá~êáÉë=L=^q^== OKVB= PKMB= OKTB=

mêçÑáí=ÄÉÑçêÉ=í~ñ~íáçå=~åÇ=ãáåçêáíó=áåíÉêÉëíë=L=^q^= MKTB= NKMB= MKSB=

mêçÑáí=ÄÉÑçêÉ=í~ñ~íáçå=~åÇ=ãáåçêáíó=áåíÉêÉëíë=L=~îÉê~ÖÉ=ëÜ~êÉÜçäÇÉêëÛ=Éèìáíó=
EáåÅäìÇáåÖ=ãáåçêáíó=áåíÉêÉëíëF=

OUKSB= PMKOB= NNKPB=

mÉêëçååÉä=Åçëíë=L=åÉí=çéÉê~íáåÖ=êÉîÉåìÉ=~åÇ=êÉëìäíë=çÑ=Éèìáíó=~ÅÅçìåíÉÇ=
ëìÄëáÇá~êáÉëN=

OTKPB= ORKPB= PNKNB=

léÉê~íáåÖ=Åçëíë=L=åÉí=çéÉê~íáåÖ=êÉîÉåìÉ=~åÇ=êÉëìäíë=çÑ=Éèìáíó=~ÅÅçìåíÉÇ=
ëìÄëáÇá~êáÉë=N=

QUKSB= QRKMB= RPKVB=

iç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë=H=ÇçìÄíÑìä=äç~åë=L=äç~å=éçêíÑçäáç=EÖêçëëF= OKTB= PKPB= PKSB=

iç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë=H=ÇçìÄíÑìä=äç~åëI=åÉí=çÑ=~ÅÅìãìä~íÉÇ=äç~å=
áãé~áêãÉåíë=L=äç~å=éçêíÑçäáç=EåÉíF=

MKOB= MKQB= MKOB=

`êÉÇáí=~í=êáëâ=O= PKSB= QKOB= QKVB=

`êÉÇáí=~í=êáëâOI=åÉí=çÑ=~ÅÅìãìä~íÉÇ=äç~å=áãé~áêãÉåíë=L=äç~å=éçêíÑçäáç=EåÉíF= NKNB= NKQB= NKRB=

lïå=ÑìåÇë=êÉèìáêÉãÉåíë=ê~íáç= NQKRB= NRKMB= NRKOB=

_~ëáë=çïå=ÑìåÇë=ê~íáç=EqáÉê=fF= NQKPB= NQKVB= NRKNB=

`çêÉ=qáÉê=f=ê~íáç= NQKRB= NRKMB= NRKPB=

iç~åë=EåÉíF=íç=ÇÉéçëáíë=ê~íáç= NMTB= NMSB= NMNB=

=
NF=bñÅäìÇáåÖ=Åçëíë=ïáíÜ=É~êäóJêÉíáêÉãÉåíëK=
OF=^ÅÅçêÇáåÖ=íç=_~åâ=çÑ=mçêíìÖ~ä=fåëíêìÅíáçå=OPLOMNNI=áåÅäìÇÉë=äç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óëI=~ëëçÅá~íÉÇ=äç~åë=Ñ~ääáåÖ=ÇìÉI=êÉëíêìÅíìêÉÇ=äç~åë=EéêÉîáçìëäó=ïáíÜ=
áåëí~äãÉåíë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë=~åÇ=áå=êÉëéÉÅí=çÑ=ïÜáÅÜ=íÜÉ=ÇÉÄíçê=Ü~Ç=åçí=~ÇÉèì~íÉäó=êÉáåÑçêÅÉÇ=íÜÉ=Öì~ê~åíÉÉë=ÑìêåáëÜÉÇ=çê=é~áÇ=áå=Ñìää=íÜÉ=áåíÉêÉëí=~åÇ=
çíÜÉê=ÅÜ~êÖÉë=çîÉêÇìÉF=~åÇ=áåëçäîÉåÅó=ëáíì~íáçåë=ëíáää=åçí=ÅçåíÉãéä~íÉÇ=áå=äç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óëK=

^q^=Z=^îÉê~ÖÉ=íçí~ä=~ëëÉíëK=

=

=

=

=

=

=

==

=

=

=

=

=

=

=

=



oáëâ=ã~å~ÖÉãÉåí=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= SS=

^í=íÜÉ=_mf=dêçìéI=êáëâ=ã~å~ÖÉãÉåí=áë=ÑçìåÇÉÇ=çå=íÜÉ=

çåÖçáåÖ=áÇÉåíáÑáÅ~íáçå=~åÇ=~å~äóëáë=çÑ=íÜÉ=ÉñéçëìêÉ=íç=íÜÉ=

ÇáÑÑÉêÉåí=êáëâë=EÅêÉÇáí=êáëâI=Åçìåíêó=êáëâI=ã~êâÉí=êáëâëI=

äáèìáÇáíó=êáëâëI=çéÉê~íáçå~ä=~åÇ=çíÜÉê=êáëâëF=~åÇ=çå=íÜÉ=

ÉñÉÅìíáçå=çÑ=ëíê~íÉÖáÉë=~áãÉÇ=~í=ã~ñáãáëáåÖ=íÜÉ=êÉëìäíë=

îáëJ¶Jîáë=êáëâëI=ïáíÜáå=éêÉÇÉÑáåÉÇ=~åÇ=Çìäó=ëìéÉêîáëÉÇ=

äáãáíëK=oáëâ=ã~å~ÖÉãÉåí=áë=ÅçãéäÉãÉåíÉÇ=Äó=íÜÉ=~å~äóëáë=

¶=éçëíÉêáçêá=çÑ=éÉêÑçêã~åÅÉ=áåÇáÅ~íçêëK=

=

lod^kfp^qflk=

qÜÉ=_mf=dêçìéÛë=ÖäçÄ~ä=êáëâ=ã~å~ÖÉãÉåí=áë=ÉåíêìëíÉÇ=íç=

íÜÉ=_ç~êÇ=çÑ=aáêÉÅíçêëÛ=bñÉÅìíáîÉ=`çããáííÉÉK=^í=íÜÉ=

bñÉÅìíáîÉ=`çããáííÉÉ=äÉîÉäI=~=aáêÉÅíçê=ïáíÜçìí=ÇáêÉÅí=

êÉëéçåëáÄáäáíó=Ñçê=íÜÉ=ÅçããÉêÅá~ä=Çáîáëáçåë=áë=éä~ÅÉÇ=áå=

ÅÜ~êÖÉ=çÑ=íÜÉ=êáëâ=ÇáîáëáçåëK=

=

^í=ëÉåáçê=äÉîÉäI=íÜÉêÉ=~êÉ=~äëç=íïç=ëéÉÅá~äáëÉÇ=ÉñÉÅìíáîÉ=

ÅçããáííÉÉëW=íÜÉ=däçÄ~ä=oáëâë=bñÉÅìíáîÉ=`çããáííÉÉ=

EÖäçÄ~ä=ã~êâÉíI=äáèìáÇáíóI=ÅêÉÇáíI=ÅçìåíêóI=çéÉê~íáçå~ä=êáëâëF=

~åÇ=íÜÉ=`êÉÇáí=oáëâë=bñÉÅìíáîÉ=`çããáííÉÉI=ïÜáÅÜ=

ÅçåÅÉåíê~íÉë=áíë=~Åíáîáíó=çå=íÜÉ=~å~äóëáë=çÑ=ä~êÖÉJëÅ~äÉ=

çéÉê~íáçåëK=

=

qÜÉ=_~åâ=Ü~ë=~=ÅÉåíê~äáëÉÇ=~åÇ=áåÇÉéÉåÇÉåí=ëíêìÅíìêÉ=Ñçê=

ÇÉ~äáåÖ=ïáíÜ=íÜÉ=~å~äóëáë=~åÇ=Åçåíêçä=çÑ=êáëâ=áå=~ÅÅçêÇ~åÅÉ=

ïáíÜ=íÜÉ=ÄÉëí=çêÖ~åáë~íáçå~ä=éê~ÅíáÅÉë=áå=íÜáë=Ççã~áå=~åÇ=

ïáíÜ=íÜÉ=êÉèìáêÉãÉåíë=çÑ=íÜÉ=_~ëäÉ=^ÅÅçêÇK=qÜÉ=oáëâ=

^å~äóëáë=~åÇ=`çåíêçä=aáîáëáçå=áë=êÉëéçåëáÄäÉ=Ñçê=ãçåáíçêáåÖ=

ÖäçÄ~ä=êáëâë=~åÇ=Ñçê=íÜÉ=ã~å~ÖÉãÉåí=çÑ=íÜÉ=êáëâ=Ç~í~ã~êí=
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_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= SU=

`obafq=ofph==

j~å~ÖÉãÉåí=éêçÅÉëë=

`êÉÇáí=êáëâ=~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=éçëëáÄáäáíó=çÑ=~Åíì~ä=ÇÉÑ~ìäí=

Äó=~=ÅçìåíÉêé~êíó=Eçê=ïáíÜ=íÜÉ=ÅÜ~åÖÉ=áå=íÜÉ=ÉÅçåçãáÅ=

î~äìÉ=çÑ=~=ÖáîÉå=áåëíêìãÉåí=çê=éçêíÑçäáç=ëíÉããáåÖ=Ñêçã=~=

ÇÉíÉêáçê~íáçå=áå=íÜÉ=êáëâ=èì~äáíó=çÑ=~=ÅçìåíÉêé~êíóF=

ÅçåëíáíìíÉë=íÜÉ=éêáã~êó=êáëâ=Ñ~Åíçê=áåÜÉêÉåí=áå=íÜÉ=_mf=

dêçìéÛë=ÄìëáåÉëë=ëéÉÅíêìãK=

=

péÉÅáÑáÅ=~ééêçî~ä=Ñçê=äç~åë=íç=Åçãé~åáÉë=~åÇ=ëã~ää=

ÄìëáåÉëëÉë=çê=íç=áåëíáíìíáçå~ä=`ìëíçãÉêë=Ñçääçïë=íÜÉ=

éêáåÅáéäÉë=~åÇ=éêçÅÉÇìêÉë=ä~áÇ=Ççïå=áå=íÜÉ=ÅêÉÇáí=

êÉÖìä~íáçåëI=~åÇ=áå=ÉëëÉåÅÉ=êÉëìäí=Ñêçã=íÜÉ=ÑçääçïáåÖW==

=

� oÉàÉÅíáçå=ÑáäíÉêëW=íÜÉ=ÉñáëíÉåÅÉ=çÑ=áåÅáÇÉåíë=~åÇ=

ÇÉÑ~ìäíëI=äáÉåë=çê=ÇÉÄíë=íç=íÜÉ=q~ñ=^Çãáåáëíê~íáçå=~åÇ=íç=

íÜÉ=pçÅá~ä=pÉÅìêáíó=aÉé~êíãÉåíX=çíÜÉêëK==

� bñéçëìêÉ=äáãáíë=íç=ÅêÉÇáí=êáëâW=Éî~äì~íáçå=çÑ=íÜÉ=éêÉëÉåí=

Å~é~Äáäáíó=íç=ëÉêîáÅÉ=ÇÉÄí=~åÇ=íÜÉ=Éëí~ÄäáëÜãÉåí=çÑ=

ÅçêêÉëéçåÇáåÖ=ã~ñáãìã=ÉñéçëìêÉ=äáãáíëI=~äëç=é~óáåÖ=

~ííÉåíáçå=íç=íÜÉ=_~åâÛë=áåîçäîÉãÉåí=Å~é~ÅáíóK=

� ^ÅÅÉéí~åÅÉL=êÉàÉÅíáçå=ÄçìåÇ~êó=~ÅÅçêÇáåÖ=íç=íÜÉ=

éêçÄ~Äáäáíó=çÑ=íÜÉ=ÅçìåíÉêé~êíó=ÇÉÑ~ìäíáåÖW=~=ÄçìåÇ~êó=áë=

ëÉí=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=íÜÉ=áåíÉêå~ä=ê~íáåÖ=EéçíÉåíá~ä=

`ìëíçãÉêë=ïÜçëÉ=Åä~ëëáÑáÅ~íáçå=éä~ÅÉë=íÜÉã=áå=~=êáëâ=

Åä~ëë=ïÜáÅÜ=áë=ÇÉÉãÉÇ=íç=ÄÉ=ÉñÅÉëëáîÉ=~êÉ=íìêåÉÇ=ÇçïåI=

íÜ~í=áëI=ïÜçëÉ=éêçÄ~Äáäáíó=çÑ=ÇÉÑ~ìäíáåÖ=áë=ÜáÖÜF=çê=áå=

~ÅÅçêÇ~åÅÉ=ïáíÜ=~å=Éèìáî~äÉåí=~å~äóëáë=Äó=~å=ÉñéÉêí=

ëóëíÉãK=

� jáíáÖ~íáçå=çÑ=êáëâ=~íí~ÅÜáåÖ=íç=çéÉê~íáçåëW=êÉÖ~êÇ=áë=Ü~Ç=

íç=~åó=éÉêëçå~ä=çê=í~åÖáÄäÉ=Öì~ê~åíÉÉë=ïÜáÅÜ=ÅçåíêáÄìíÉ=

íç=êÉÇìÅáåÖ=êáëâëK=

=

få=íÜÉ=Åçêéçê~íÉ=ëÉÖãÉåíI=íÜÉ=çÄàÉÅí=áë=íç=ÄÉÅçãÉ=

áåîçäîÉÇ=ïáíÜ=äçåÖJíÉêã=çéÉê~íáçåë=ïÜáÅÜ=~êÉ=~ëëçÅá~íÉÇ=

ïáíÜ=í~åÖáÄäÉ=Öì~ê~åíÉÉë=EÑáå~åÅá~ä=~åÇ=åçåJÑáå~åÅá~äFI=

ïáíÜ=Åçää~íÉê~ä=ÅçîÉê=äÉîÉäë=EåÉí=çÑ=Ü~áêÅìíë=~åÇ=íÉãéçê~ä=

~ÇàìëíãÉåíë=áå=íÜÉ=Å~ëÉ=çÑ=Ñáå~åÅá~ä=~ëëÉíëF=çÑ=NMMBK=

=

få=íÜÉ=ëã~ää=ÄìëáåÉëëÉë=ëÉÖãÉåíI=íÜÉ=ãÉÇáìã=L=äçåÖJ

íÉêã=çéÉê~íáçåë=ãìëí=~ë=~=êìäÉ=ÄÉ=Ñìääó=ëÉÅìêÉÇ=Äó=

í~åÖáÄäÉ=Öì~ê~åíÉÉëK=

=

få=çêÇÉê=íç=ãáíáÖ~íÉ=ÅêÉÇáí=êáëâ=çå=Åçãé~åáÉëÛ=ÇÉêáî~íáîÉ=

çéÉê~íáçåëI=áå=~ÇÇáíáçå=íç=íÜÉ=Çê~ÑíáåÖ=çÑ=Åçåíê~Åíë=ïáíÜ=

Åä~ìëÉë=ïÜáÅÜ=éÉêãáí=íÜÉ=ëÉíJçÑÑ=çÑ=çÄäáÖ~íáçåë=áå=íÜÉ=

ÉîÉåí=çÑ=ÇÉÑ~ìäíI=_mf=Ü~ë=~ë=~=êìäÉ=ëáÖåÉÇ=Åçää~íÉê~äáë~íáçå=

~ÅÅçêÇë=ïáíÜ=áíë=ÅçìåíÉêé~êíáÉëK=

=

qÜÉ=ëéÉÅáÑáÅ=~ééêçî~ä=çÑ=äç~åë=íç=áåÇáîáÇì~äë=Ñçääçïë=íÜÉ=

éêáåÅáéäÉë=~åÇ=éêçÅÉÇìêÉë=ä~áÇ=Ççïå=áå=íÜÉ=ÅêÉÇáí=

êÉÖìä~íáçåë=~åÇ=áå=ÉëëÉåÅÉ=êÉëìäí=Ñêçã=íÜÉ=ÑçääçïáåÖW=

=

� oÉàÉÅíáçå=ÑáäíÉêëW=íÜÉ=ÉñáëíÉåÅÉ=çÑ=áåÅáÇÉåíë=~åÇ=

ÇÉÑ~ìäíëI=äáÉåë=çê=ÇÉÄíë=íç=íÜÉ=q~ñ=^Çãáåáëíê~íáçå=~åÇ=íç=

íÜÉ=pçÅá~ä=pÉÅìêáíó=aÉé~êíãÉåíI=ãáåáãìã=~åÇ=

ã~ñáãìã=~ÖÉ=êÉëíêáÅíáçåë=~åÇ=çíÜÉêëK==

� bñéçëìêÉ=äáãáíëW=Éî~äì~íáçå=çÑ=íÜÉ=éêÉëÉåí=Å~é~Äáäáíó=íç=

ëÉêîáÅÉ=ÇÉÄí=íÜêçìÖÜ=íÜÉ=Å~äÅìä~íáçå=çÑ=íÜÉ=ÜçìëáåÖJíçJ

áåÅçãÉ=ê~íáç=çê=íÜÉ=Éëíáã~íÉÇ=î~äìÉ=çÑ=íÜÉ=ë~îáåÖë=çÑ=íÜÉ=

äç~å=~ééäáÅ~åíëI=Öì~ê~åíçêë=çê=ëìêÉíáÉëK=^ë=~=ÖÉåÉê~ä=

êìäÉI=~ééäáÅ~íáçåë=ïÜÉêÉ=íÜÉ=ÜçìëáåÖJíçJáåÅçãÉ=ê~íáç=áë=

ÅçåëáÇÉêÉÇ=íç=ÄÉ=ÉñÅÉëëáîÉ=çê=ïÜÉêÉ=ë~îáåÖë=ÄÉÅçãÉ=

ëäáÖÜíäó=éçëáíáîÉ=çê=ÉîÉå=åÉÖ~íáîÉ=ÇìÉ=íç=íÜÉ=Åçëíë=çÑ=íÜÉ=

åÉï=äç~åI=~êÉ=íìêåÉÇ=ÇçïåK==

� ^ÅÅÉéí~åÅÉL=êÉàÉÅíáçå=ÄçìåÇ~êóI=~ÅÅçêÇáåÖ=íç=íÜÉ=

éêçÄ~Äáäáíó=çÑ=íÜÉ=ÅçìåíÉêé~êíó=ÇÉÑ~ìäíáåÖW=íÜÉêÉ=~êÉ=

êÉ~ÅíáîÉ=ëÅçêáåÖë=Ñçê=É~ÅÜ=äç~å=ëÉÖãÉåí=EÜçìëáåÖI=

éÉêëçå~ä=äç~åëI=ÅêÉÇáí=Å~êÇë=~åÇ=ãçíçê=Å~ê=Ñáå~åÅÉF=

ÇÉëáÖåÉÇ=íç=Éî~äì~íÉ=íÜÉ=éêçÄ~Äáäáíó=çÑ=ÇÉÑ~ìäí=Äó=íÜÉ=

ÅçìåíÉêé~êíóI=Öì~ê~åíçêë=çê=ëìêÉíáÉëK=få=ÅçãéäÉñ=Å~ëÉëI=

íÜÉ=áÇÉåíáÑáÅ~íáçå=çÑ=íÜÉ=êáëâ=Åä~ëë=EéêçÄ~Äáäáíó=çÑ=ÇÉÑ~ìäíF=

êÉèìáêÉë=íÜÉ=áåîçäîÉãÉåí=çÑ=íÜÉ=fåÇáîáÇì~äë=`êÉÇáí=oáëâ=

aáîáëáçåK=mçíÉåíá~ä=`ìëíçãÉêë=ïÜçëÉ=Åä~ëëáÑáÅ~íáçå=

éä~ÅÉë=íÜÉã=~í=êáëâ=ïÜáÅÜ=áë=ÇÉÉãÉÇ=íç=ÄÉ=ÉñÅÉëëáîÉ=~êÉ=

íìêåÉÇ=ÇçïåI=íÜ~í=áëI=ïÜçëÉ=éêçÄ~Äáäáíó=çÑ=ÇÉÑ~ìäíáåÖ=áë=

ÜáÖÜK=

� jáíáÖ~íáçå=çÑ=êáëâ=~íí~ÅÜáåÖ=íç=çéÉê~íáçåëW=áå=íÜÉ=

~ÅÅÉéí~åÅÉ=çê=êÉàÉÅíáçå=çÑ=`ìëíçãÉêë=~åÇ=çéÉê~íáçåëI=

êÉÖ~êÇ=áë=Ü~Ç=íç=~åó=éÉêëçå~ä=çê=í~åÖáÄäÉ=Öì~ê~åíÉÉë=

ïÜáÅÜ=ÅçåíêáÄìíÉ=íç=êÉÇìÅáåÖ=êáëâëK=få=íÜÉ=ãçëí=

ÉñéêÉëëáîÉ=ëÉÖãÉåí=ÓÜçãÉ=äç~åë=ÓI=íÜÉ=êÉä~íáçåëÜáé=

ÄÉíïÉÉå=äç~å=~åÇ=ëÉÅìêáíó=Eçê=äç~åJíçJî~äìÉ=ê~íáçF=Ü~ë=~=

ã~ñáãìã=ÅÉáäáåÖ=çÑ=UMBK=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= SV=

cçê=É~ÅÜ=çåÉ=çÑ=íÜÉ=ÇáÑÑÉêÉåí=Çáîáëáçåë=áåîçäîÉÇI=íÜÉ=

êÉäÉî~åí=ÜáÉê~êÅÜáÅ~ä=äÉîÉäë=Ñçê=íÜÉ=~ééêçî~ä=çÑ=ÅêÉÇáí=

~ÅÅçêÇáåÖ=íç=íÜÉáê=êáëâ=çê=ÅçããÉêÅá~ä=ÅÜ~ê~ÅíÉêáëíáÅë=Ü~îÉ=

ÄÉÉå=ÇÉÑáåÉÇ=ïáíÜ=íÜÉ=çÄàÉÅí=çÑ=ÇÉÅÉåíê~äáëáåÖ=ÇÉÅáëáçåë=

~åÇI=íÜÉêÉÑçêÉI=ÉåëìêáåÖ=éêçÅÉëëáåÖ=ëéÉÉÇ=~åÇ=ÉÑÑáÅ~ÅóK==

=

pìÄëÉèìÉåíäóI=íÜÉ=_~åâ=ã~áåí~áåë=Åçåëí~åí=îáÖáä~åÅÉ=çîÉê=

íÜÉ=Éîçäìíáçå=çÑ=áíë=ÉñéçëìêÉ=íç=íÜÉ=ÇáÑÑÉêÉåí=ÅçìåíÉêé~êíáÉëI=

íÜÉ=Éîçäìíáçå=çÑ=áíë=éçêíÑçäáç=EÇáîÉêëáÑáÅ~íáçå=Äó=ÖÉçÖê~éÜáÅ~ä=

~êÉ~I=ëÉÅíçêI=ëÉÖãÉåíI=ÅçìåíÉêé~êíóI=ÅìêêÉåÅó=~åÇ=

ã~íìêáíóFI=~åÇ=íÜÉ=éêçÑáí~Äáäáíó=êÉëìäíë=~åÇ=áåÇáÅÉë=~ÅÜáÉîÉÇ=

îáëJ¶Jîáë=íÜÉ=êáëâë=~ëëìãÉÇK=

=

jçêÉçîÉêI=éêçÄäÉã~íáÅ=ÅêÉÇáí=ëáíì~íáçåëI=éêçîáëáçåáåÖ=ÅçîÉê=

áåÇáÅÉëI=ïêáíÉJçÑÑë=~åÇ=êÉÅçîÉêáÉë=~êÉ=~å~äóëÉÇ=ÉîÉêó=

ãçåíÜK=

=

^å=Éëíáã~íÉ=áë=~äëç=ã~ÇÉ=çÑ=íÜÉ=éêçîáëáçåë=Ñçê=áãé~áêãÉåí=

äçëëÉëI=áåîçäîáåÖ=ÄçíÜ=~=ëí~íáëíáÅ~ä=Å~äÅìä~íáçå=Ñçê=

éÉêÑçêãáåÖ=äç~åëI=äç~åë=ïáíÜ=áåÅáÇÉåíë=çê=áå=ÇÉÑ~ìäíI=~åÇ=

~å=Éî~äì~íáçå=çÑ=íÜÉ=ë~ãÉ=áãé~áêãÉåí=Äó=ÉñéÉêí=ëóëíÉãë=

Ñçê=~ää=íÜÉ=ä~êÖÉê=äç~åëK=qÜÉ=áãé~áêãÉåí=äçëëÉë=~åÇ=

éêçîáëáçåë=~êÉ=íÜÉ=çÄàÉÅí=çÑ=~=ãçåíÜäó=~ëëÉëëãÉåí=Äó=íÜÉ=

_ç~êÇ=çÑ=aáêÉÅíçêëÛ=bñÉÅìíáîÉ=`çããáííÉÉ=EbñÉÅìíáîÉ=

`çããáííÉÉ=Ñçê=`êÉÇáí=oáëâFI=~åÇ=~êÉ=êÉîáÉïÉÇ=ÉîÉêó=ëáñ=

ãçåíÜë=Äó=íÜÉ=ÉñíÉêå~ä=~ìÇáíçêë=~åÇ=êÉîáÉïÉÇ=êÉÖìä~êäó=Äó=

íÜÉ=^ìÇáí=~åÇ=fåíÉêå~ä=`çåíêçä=`çããáííÉÉK=

=

cìåÅíáçåáåÖ=~ë=~ÖÉåíë=ÅçåíêçääáåÖ=íÜáë=ÉåíáêÉ=ã~å~ÖÉãÉåí=

éêçÅÉëëI=áå=~ÇÇáíáçå=íç=íÜÉ=_ç~êÇ=çÑ=aáêÉÅíçêëI=íÜÉ=^ìÇáí=

~åÇ=fåíÉêå~ä=`çåíêçä=`çããáííÉÉI=íÜÉ=pìéÉêîáëçêó=_ç~êÇ=

~åÇ=íÜÉ=bñÉÅìíáîÉ=`çããáííÉÉ=Ñçê=`êÉÇáí=oáëâI=~êÉ=íÜÉ=oáëâ=

^å~äóëáë=~åÇ=`çåíêçä=aáîáëáçåI=íÜÉ=áåíÉêå~ä=~åÇ=ÉñíÉêå~ä=

~ìÇáíçêëN=~åÇ=íÜÉ=_~åâ=çÑ=mçêíìÖ~äK=

=

bî~äì~íáçå=çÑ=ÉñéçëìêÉ=íç=ÅêÉÇáí=êáëâ=

`çãé~åáÉëI=áåëíáíìíáçå~ä=`ìëíçãÉêëI=ëéÉÅá~äáëÉÇ=Ñáå~åÅÉ=

~åÇ=ëã~ää=ÄìëáåÉëëÉë=

_mf=ìëÉë=~å=áåíÉêå~ä=ê~íáåÖ=ëóëíÉã=Ñçê=Åçãé~åáÉë=

EÉñÅäìÇáåÖ=ëã~ää=ÄìëáåÉëëÉëF=ïáíÜ=íÉå=Åä~ëëÉë=EbN=íç=bNMF=

éäìë=íïç=Åä~ëëÉë=áå=íÜÉ=Å~ëÉ=çÑ=áåÅáÇÉåíë=EbaN=~åÇ=baOF=

~åÇ=çåÉ=áå=íÜÉ=Å~ëÉ=çÑ=ÇÉÑ~ìäí=EbaPI=ïÜáÅÜ=ÅçêêÉëéçåÇë=íç=

~=NMMB=9éêçÄ~Äáäáíó=çÑ=ÇÉÑ~ìäíÒFK=aÉÑ~ìäí=éêçÄ~ÄáäáíáÉë=~êÉ=

~ëëçÅá~íÉÇ=íç=É~ÅÜ=Åä~ëëáÑáÅ~íáçå=Ñçê=íÜÉ=Éî~äì~íáçå=çÑ=

äç~åëI=Öì~ê~åíÉÉë=~åÇ=ëÉÅìêáíáÉë=çÑ=ãÉÇáìã=~åÇ=ä~êÖÉJ

ëáòÉÇ=Åçãé~åáÉëK=

=
=

NF=^ë=é~êí=çÑ=íÜÉ=ÉñÉÅìíáçå=çÑ=íÜÉ=~ìÇáí=~åÇ=ëí~íìíçêó=~ìÇáí=çÑ=íÜÉ=_mf=dêçìéÛë=~ÅÅçìåíëI=

íÜÉ=ÉñíÉêå~ä=~ìÇáíçêë=~äëç=ÅçåíêáÄìíÉ=íç=íÜÉ=éêçÅÉëë=çÑ=ÅçåíêçääáåÖ=íÜÉ=î~êáçìë=êáëâë=íç=

ïÜáÅÜ=íÜÉ=dêçìé=áë=ÉñéçëÉÇK=

fåíÉêå~ä=ê~íáåÖ=çÑ=Åçãé~åáÉë=
_êÉ~âÇçïå=çÑ=ÉñéçëìêÉ=Äó=êáëâ=Åä~ëëÉë==

^í=PM=gìåÉ=OMNP=

oáëâ=Åä~ëëÉë= =
s~äìÉ=

EjK€FO=

B=çÑ=
éçêíÑçäáç=
~ãçìåí=

låÉJóÉ~ê=ÇÉÑ~ìäí=
éêçÄ~Äáäáíó

P
=

bN= 1 =SSKV MKVB= MKOB

bO=== 2 =QVPKR SKSB= MKPB

bP= 3 =SRQKS UKTB= MKPB

bQ= 4 N=NRSKM NRKQB= MKPB

bR= 5 =VTSKS NPKMB= MKSB

bS= 6 N=MMNKU NPKPB= NKNB

bT= 7 =SMSKP UKNB= OKRB

bU= 8 =TVVKU NMKTB= SKNB

bV= 9 =QPMKN RKTB= NNKUB

bNM= 10 =PMVKQ QKNB= ONKUB

táíÜçìí=ê~íáåÖ= 11 =NUTKQ OKRB= PKSB

baN= 12 =NNRKP NKRB= RRKUB

baO= 13 =ONKO MKPB= UPKPB

baP=EÇÉÑ~ìäíF= 14 =SVMKU VKOB= NMMKMB

qçí~ä= [=Σ 1 to 14]= 15 T=RMVKS NMMB= QKSB

=

qÜÉ=~îÉê~ÖÉ=ÇÉÑ~ìäí=éêçÄ~Äáäáíó=çÑ=íÜÉ=Åçãé~åáÉëÛ=éçêíÑçäáç=

Ñêçã=~=çåÉJóÉ~ê=éÉêëéÉÅíáîÉ=ïÉáÖÜíÉÇ=Äó=íÜÉ=~ãçìåí=çÑ=

äá~ÄáäáíáÉë=ëíççÇ=~í=QKSB=~í=PM=gìåÉ=OMNPK=qÜÉ=äçëë=çå=

É~ÅÜ=çéÉê~íáçå=áå=ÇÉÑ~ìäí=áå=íÜáë=ëÉÖãÉåí=áë=çå=~îÉê~ÖÉ=

PQKTBI=~=ÑáÖìêÉ=íÜ~í=áë=áÇÉåíáÅ~ä=íç=íÜ~í=çÑ=íÜÉ=é~ëíI=

áåÇáÅ~íáåÖ=ÖêÉ~íÉê=ÇáÑÑáÅìäíáÉë=áå=êÉÅçîÉêáåÖ=çéÉê~íáçåë=áå=

ÇÉÑ~ìäí=çïáåÖ=íç=íÜÉ=ÉÅçåçãáÅ=ÅêáëáëK=qÜÉ=ÉñéÉÅíÉÇ=äçëë=áë=

çå=~îÉê~ÖÉ=NKSB=Ñçê=íÜÉ=ÉåíáêÉ=éçêíÑçäáçK=

=

få=íÜÉ=éêçàÉÅí=Ñáå~åÅÉ=~åÇ=ëíêìÅíìêÉÇ=Ñáå~åÅÉ=~êÉ~ëI=íÜÉêÉ=

áë=~=Åä~ëëáÑáÅ~íáçå=ëóëíÉã=Ä~ëÉÇ=çå=ÑáîÉ=Åä~ëëÉëK=qÜÉ=

éçêíÑçäáç=áë=ÅçãéçëÉÇ=áå=íÜÉ=ã~àçêáíó=çÑ=Å~ëÉë=çÑ=éêçàÉÅíë=

ïáíÜ=9ÖççÇÒ=çê=9ëíêçåÖÒ=ê~íáåÖëK=

=
=

OF=fåÅäìÇÉë=ÄçåÇëI=Ä~åâ=Öì~ê~åíÉÉë=~åÇ=ÅçããÉêÅá~ä=é~éÉê=çÑ=íÜÉ=Åçêéçê~íÉ=ëÉÖãÉåí=~åÇ=

ÉñÅäìÇÉë=ïáíÜçìíJêÉÅçìêëÉ=Ñ~ÅíçêáåÖ=çéÉê~íáçåë=~åÇ=ÇÉêáî~íáîÉëK=

PF=få=íÜÉ=Å~äÅìä~íáçå=çÑ=ÇÉÑ~ìäí=éêçÄ~ÄáäáíáÉëI=~ää=íÜÉ=çéÉê~íáçåë=áå=ÇÉÑ~ìäí=çÑ=~=ëáåÖäÉ=

ÅìëíçãÉê=ïÉêÉ=êÉÖ~êÇÉÇ=~ë=ÄÉáåÖ=~=ëáåÖäÉ=åÉÖ~íáîÉ=Å~ëÉ=E~åÇ=åçí=î~êáçìë=Å~ëÉëFK=qÜÉ=

Å~äÅìä~íáçå=çÑ=íÜÉ=éçêíÑçäáçÛë=~îÉê~ÖÉ=ÇÉÑ~ìäí=éêçÄ~ÄáäáíáÉë=å~íìê~ääó=ÉñÅäìÇÉë=íÜÉ=baP=

Åä~ëëKK=qÜÉ=amë=éêÉëÉåíÉÇ=~êÉ=éçáåíJáåJíáãÉ=~åÇ=ÜÉåÅÉ=åçí=Åçãé~ê~ÄäÉ=ïáíÜ=íÜçëÉ=

éìÄäáëÜÉÇ=áå=éêÉîáçìë=óÉ~êë=~ë=íÜÉó=ïÉêÉ=íÜêçìÖÜJíÜÉJÅóÅäÉK=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= TM=

fåíÉêå~ä=ê~íáåÖ=çÑ=éêçàÉÅí=Ñáå~åÅÉ=

_êÉ~âÇçïå=çÑ=ÉñéçëìêÉ=Äó=êáëâ=Åä~ëëÉë=~í=PM=gìåÉ=OMNP 

oáëâ=Åä~ëëÉë==   
s~äìÉ= B=çÑ=

éçêíÑçäáç=

~ãçìåí=EjK€F=

=píêçåÖ==   =PMUKS= NNKRB=

=dççÇ==   N=QRRKN= RQKPB=

=p~íáëÑ~Åíçêó==   =RNMKS= NVKNB=

=tÉ~â==   =OTNKU= NMKNB=

=aÉÑ~ìäí==   =NPOKM= QKVB=

qçí~ä=[=Σ 1 to 5]=   O=STUKM= NMMKMB=

=

qÜÉ=ëÉÖãÉåí=çÑ=ëã~ää=ÄìëáåÉëëÉë=áë=ëíáää=~í=~å=áåáíá~ä=ëí~ÖÉ=

çÑ=~=ê~íáåÖ=Éî~äì~íáçå=éêçÅÉëëK=kçíïáíÜëí~åÇáåÖ=íÜáë=Ñ~ÅíI=

áí=áë=éçëëáÄäÉ=íç=Éëíáã~íÉ=~å=~îÉê~ÖÉ=ÇÉÑ~ìäí=éêçÄ~Äáäáíó=

çîÉê=~=çåÉJóÉ~ê=éÉêáçÇ=áå=íÜÉ=Å~ëÉ=çÑ=íÜáë=éçêíÑçäáçI=~åÇ=~=

äçëë=áå=íÜÉ=ÉîÉåí=çÑ=ÇÉÑ~ìäí=çÑ=QKOUB=~åÇ=SOKURBI=

êÉëéÉÅíáîÉäó=EíÜÉ=ÇÉÑáåáíáçå=çÑ=ÇÉÑ~ìäí=ìëÉÇ=áå=íÜÉ=

Å~äÅìä~íáçåë=çÑ=áãé~áêãÉåí=äçëëÉë=áë=íÜ~í=çÑ=äç~åë=áå=

~êêÉ~êë=Ñçê=NUM=Ç~óë=çê=ãçêÉFK=

=

qÜÉëÉ=ëóëíÉãë=Ñçê=Éî~äì~íáåÖ=ÅçìåíÉêé~êíó=êáëâ=~êÉ=

ÅçãéäÉãÉåíÉÇ=Äó=çíÜÉê=ãÉíÜçÇçäçÖáÉëI=áå=é~êíáÅìä~êI=íÜÉ=

Å~äÅìä~íáçå=çÑ=íÜÉ=Å~éáí~ä=~í=êáëâI=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=íÜÉ=

~ëëÉëëãÉåí=ÉåëÜêáåÉÇ=áå=êÉÖìä~íáçåë=ÖçîÉêåáåÖ=ëçäîÉåÅó=

ê~íáçë=çê=~=î~êá~íáçå=íÜÉêÉçÑK=

=

fåÇáÅÉë=êÉä~íáåÖ=íç=ÉñéçëìêÉ=ÅçåÅÉåíê~íáçå=~êÉ=~äëç=

~å~äóëÉÇK=få=ÖäçÄ~ä=íÉêãëI=íÜÉ=éçêíÑçäáç=êÉîÉ~äë=~å=~îÉê~ÖÉL=

ÜáÖÜ=ÇÉÖêÉÉ=çÑ=ÅçåÅÉåíê~íáçå=Äó=ÅçìåíÉêé~êíó=çê=Öêçìé=

EáåÅäìÇáåÖ=ÅçåëÉêî~íáîÉ=Åçãéäá~åÅÉ=ïáíÜ=íÜÉ=êÉÖìä~íáçåë=

ÖçîÉêåáåÖ=9ä~êÖÉ=ÉñéçëìêÉëÒF=~åÇ=~=äçï=ÇÉÖêÉÉ=çÑ=

ÅçåÅÉåíê~íáçå=Äó=ëÉÅíçêëK=^ÅÅçêÇáåÖ=íç=íÜÉ=_~åâ=çÑ=

mçêíìÖ~äÛë=Å~äÅìä~íáçå=ãÉíÜçÇçäçÖóI=íÜÉ=áåÇáîáÇì~ä=

ÅçåÅÉåíê~íáçå=áåÇÉñ=ëí~åÇë=~í=QUB=~åÇ=íÜÉ=ëÉÅíçê=

ÅçåÅÉåíê~íáçå=áåÇÉñ=~í=VKTBK=qÜÉ=ÅçåÅÉåíê~íáçå=~í=

ÖÉçÖê~éÜáÅ=äÉîÉä=áë=áåÜÉêÉåí=íç=íÜÉ=äçÅ~íáçå=çÑ=íÜÉ=dêçìéÛë=

çéÉê~íáçåëK=

=

cáå~åÅá~ä=áåëíáíìíáçåë=

få=Ñáå~åÅáåÖ=Öê~åíÉÇ=íç=çíÜÉê=Ñáå~åÅá~ä=áåëíáíìíáçåëI=_mf=

Ä~ëÉë=áíë=êáëâ=~å~äóëáë=çå=~î~áä~ÄäÉ=ÉñíÉêå~ä=ê~íáåÖëK=

cáå~åÅáåÖ=êÉä~íáçåë=~êÉ=êÉëíêáÅíÉÇI=~í=íÜÉ=íáãÉ=çÑ=íÜÉ=

áåîÉëíãÉåíI=íç=áåîÉëíãÉåí=Öê~ÇÉ=áåëíáíìíáçåëK=

=

qÜáë=ëóëíÉã=Ñçê=Éî~äì~íáåÖ=ÅçìåíÉêé~êíó=êáëâ=áë=

ÅçãéäÉãÉåíÉÇ=Äó=íÜÉ=Å~äÅìä~íáçå=çÑ=íÜÉ=Å~éáí~ä=~í=êáëâI=áå=

~ÅÅçêÇ~åÅÉ=ïáíÜ=íÜÉ=~ëëÉëëãÉåí=ÉåëÜêáåÉÇ=áå=êÉÖìä~íáçåë=

ÖçîÉêåáåÖ=ëçäîÉåÅó=ê~íáçëK=

fåÇáîáÇì~äë==

få=íÜÉ=áåÇáîáÇì~äëÛ=Ççã~áåI=íÜÉêÉ=áë=~=êÉ~ÅíáîÉ=ëÅçêáåÖ=

ãçÇÉä=Ñçê=É~ÅÜ=ëÉÖãÉåíI=ÇÉëáÖåÉÇ=íç=êÉéêÉëÉåí=ÇÉÑ~ìäí=

éêçÄ~ÄáäáíáÉë=EÇáëíêáÄìíáçå=çÑ=íÜÉ=êÉëìäíë=çÑ=É~ÅÜ=ëÅçêáåÖ=Äó=

íÉå=Åä~ëëÉëI=éäìë=íïç=áå=íÜÉ=Å~ëÉ=çÑ=áåÅáÇÉåíë=~åÇ=çåÉ=

Åä~ëë=áå=íÜÉ=Å~ëÉ=çÑ=ÇÉÑ~ìäíFK=

=

lîÉê=íÜÉ=äáÑÉ=çÑ=íÜÉ=çéÉê~íáçåëI=íÜÉ=ÇÉÑ~ìäí=éêçÄ~ÄáäáíáÉë=

~êÉ=~ëëÉëëÉÇ=Äó=ÄÉÜ~îáçìê~ä=ëÅçêáåÖëK=fí=ëÜçìäÇ=ÄÉ=åçíÉÇ=

íÜ~í=áå=íÜÉ=ÜçãÉ=äç~å=ëÉÖãÉåíI=åçíïáíÜëí~åÇáåÖ=íÜÉ=

ÇáÑÑáÅìäí=ÉÅçåçãáÅ=ÉåîáêçåãÉåíI=íÜÉ=éçêíÑçäáçÛë=~îÉê~ÖÉ=

éêçÄ~Äáäáíó=çÑ=ÇÉÑ~ìäí=áë=äçï=ENKVBFK=qÜáë=Ñ~îçìê~ÄäÉ=íêÉåÇ=

áë=ÇìÉ=åçí=çåäó=íç=íáÖÜíÉê=ÇÉÅáëáçå=ÅêáíÉêá~I=Äìí=~äëç=íç=íÜÉ=

å~íìê~ä=ÇÉÅäáåÉ=áå=ÇÉÑ~ìäí=éêçÄ~ÄáäáíáÉë=çå=çäÇÉê=äç~åë=EíÜÉ=

éçêíÑçäáçÛë=~îÉê~ÖÉ=~ÖÉ=áë=ÜáÖÜÉê=íÜ~å=S=óÉ~êë=ïÜáäÉ=íÜÉ=

éÉ~â=çÑ=ÇÉÑ~ìäí=éêçÄ~ÄáäáíáÉë=áå=íÜÉáê=äáÑÉëé~å=áë=ëáíì~íÉÇ=~í=

O=íç=P=óÉ~êëFK=

=
aÉÑ~ìäí=éêçÄ~ÄáäáíáÉë=çÑ=äç~åë=íç=áåÇáîáÇì~äë=====

^í=PM=gìåÉ=OMNP====

oáëâ=Åä~ëëÉë= mêçÄ~Äáäáíó=çÑ=

ÇÉÑ~ìäí=ïáíÜáå=~=

óÉ~ê=NIOIP=

içëë=ÖáîÉå=

ÇÉÑ~ìäí=

bñéÉÅíÉÇ=

äçëë==

jçêíÖ~ÖÉ=äç~åë=
NKVMB= NSKSB= MKPOB

mÉêëçå~ä=äç~åë=
PKQSB= PPKSB= NKNSB

jçíçê=Å~ê=Ñáå~åÅÉ=
NKUQB= OOKRB= MKQNB

`êÉÇáí=Å~êÇë=
NKONB= QUKRB= MKRVB

=

qÜÉ=Éëíáã~íÉÇ=äçëë=çå=É~ÅÜ=çéÉê~íáçå=áå=ÇÉÑ~ìäí=áå=íÜÉëÉ=

ëÉÖãÉåíë=áë=~äëç=êÉîáëÉÇ=éÉêáçÇáÅ~ääó=çîÉê=íÜÉ=äáÑÉëé~å=çÑ=

íÜÉ=çéÉê~íáçåëK=qÜÉ=äçïÉëí=ÉñéÉÅíÉÇ=äçëë=áå=íÜÉ=ÉîÉåí=çÑ=

ÇÉÑ~ìäí=áå=íÜÉ=ãçíçêJÅ~ê=~åÇ=ÜçìëáåÖ=Ñáå~åÅÉ=áë=ÇáêÉÅíäó=

êÉä~íÉÇ=íç=íÜÉ=ÉñáëíÉåÅÉ=çÑ=í~åÖáÄäÉ=Öì~ê~åíÉÉëI=Ñ~Åáäáí~íáåÖ=

íÜÉ=êÉÅçìéãÉåí=çÑ=äç~åëK=qÜÉ=ÉñáëíÉåÅÉ=çÑ=éêçãáëëçêó=

åçíÉë=~åÇI=~í=íáãÉëI=Ñáå~åÅá~ä=Åçää~íÉê~äI=~äëç=Ñ~Åáäáí~íÉë=

íÜÉ=êÉÅçîÉêó=çÑ=~ãçìåíë=EêÉä~íáîÉäó=äçïF=~Çî~åÅÉÇ=áå=íÜÉ=

Ñçêã=çÑ=éÉêëçå~ä=äç~åëK=

=
=

NF=mêçÄ~Äáäáíó=çÑ=ÇÉÑ~ìäí=ïÉáÖÜíÉÇ=Äó=íÜÉ=äá~ÄáäáíáÉë=áå=éçêíÑçäáç=çê=éçíÉåíá~ä=äá~ÄáäáíáÉë=EÅêÉÇáí=

Å~êÇëFK=

OF=qÜÉ=Å~äÅìä~íáçå=çÑ=íÜÉ=~îÉê~ÖÉ=ÇÉÑ~ìäí=éêçÄ~Äáäáíó=áåÅäìÇÉë=ëáíì~íáçåë=çÑ=äç~åë=áå=~êêÉ~êë=

Ñçê=äÉëë=íÜ~å=VM=Ç~óëK=

PF=qÜÉ=amë=éêÉëÉåíÉÇ=~êÉ=éçáåíJáåJíáãÉK=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= TN=

iç~åJíçJî~äìÉ=ê~íáç=áå=ÜçìëáåÖ=äç~åë=
^í=PM=gìåÉ=OMNP=

= gìå=OMNP=

kÉï=äç~åë=Åçåíê~ÅíÉÇ
N
==

RTKQB=

eçìëáåÖ=äç~å=éçêíÑçäáç==
RSKRB=

iç~åë=áå=ÇÉÑ~ìäí=EãçêÉ=íÜ~å=VM=Ç~óëF=
UOKSB=

=

qÜáë=ëóëíÉã=Ñçê=Éî~äì~íáåÖ=ÅçìåíÉêé~êíó=êáëâ=áë=

ÅçãéäÉãÉåíÉÇ=Äó=íÜÉ=Å~äÅìä~íáçå=çÑ=íÜÉ=Å~éáí~ä=~í=êáëâI=áå=

~ÅÅçêÇ~åÅÉ=ïáíÜ=íÜÉ=~ëëÉëëãÉåí=ÉåëÜêáåÉÇ=áå=êÉÖìä~íáçåë=

ÖçîÉêåáåÖ=ëçäîÉåÅó=ê~íáçëK=

=

aÉÄí=ëÉÅìêáíáÉë=éçêíÑçäáç=

få=ïÜ~í=êÉÖ~êÇë=íÜÉ=Éî~äì~íáçå=çÑ=êáëâë=ëíÉããáåÖ=Ñêçã=áíë=

ëÉÅìêáíáÉë=éçêíÑçäáçI=_mf=êÉëçêíë=éêáã~êáäó=íç=áåÑçêã~íáçå=

çÄí~áåÉÇ=Ñêçã=ÉñíÉêå~ä=ê~íáåÖ=êÉéçêíëK=kçíïáíÜëí~åÇáåÖ=

êÉÅÉåí=ÇçïåÖê~ÇÉë=~åÇ=íÜÉ=Ñ~Åí=íÜ~í=ÄçåÇ=î~äì~íáçåë=~í=

ã~êâÉí=éêáÅÉë=áãéäáÅáíäó=Åçåí~áåI=áå=íÜáë=ÉåîáêçåãÉåíI=ÜáÖÜ=

êáëâ=éêÉãáìãëI=íÜÉ=áåîÉëíãÉåí=éçêíÑçäáç=áë=éêÉÇçãáå~åíäó=

ÅçãéçëÉÇ=çÑ=íÜÉ=ëÉÅìêáíáÉë=çÑ=äçï=ÅêÉÇáíJêáëâ=áëëìÉêëK=

=

_çåÇë=~åÇ=ÑáñÉÇJáåíÉêÉëí=ëÉÅìêáíáÉëÛ=

áåîÉëíãÉåí=éçêíÑçäáç
O
== ^ãçìåíë=áå=jK€= = =

o~íáåÖ= aÉÅKNO= B= gìåKNP= B=

^^^= N= MKMB= N= MKMB=

^^= NN= MKNB= V= MKNB=

^= OMP= OKNB= OMO= OKPB=

___= O=NRT= OOKOB= N=VRS= OOKRB=

__= R=QNN= RRKTB= R=ORM= SMKPB=

_= PS= MKQB= SP= MKTB=

```= PT= MKQB= NT= MKOB=

``= Q= MKMB= M= MKMB=

`= M= MKMB= M= MKMB=

`çããÉêÅá~ä=
é~éÉê=ïáíÜ=
Öì~ê~åíÉÉë=Ñêçã=
ÅêÉÇáí=áåëíáíìíáçåë=

NMP= NKNB= NON= NKQB=

`çããÉêÅá~ä=
é~éÉê=ïáíÜçìí=
Öì~ê~åíÉÉë=

N=NNM= NNKQB= UVT= NMKPB=

táíÜçìí=ê~íáåÖ= SPR= SKRB= NVQ= OKOB=

qçí~ä= V=TMV= NMMB= U=TNN= NMMB=

=

bèìáíáÉë=~åÇ=é~êíáÅáé~íáåÖ=áåíÉêÉëíëÛ=éçêíÑçäáç=

^ë=êÉÖ~êÇë=íÜÉ=ëíêìÅíìê~ä=éçëáíáçå=çÑ=íÜÉ=ÉèìáíáÉë=~åÇ=

é~êíáÅáé~íáåÖ=áåíÉêÉëíë=éçêíÑçäáçI=íÜÉ=ÅçêêÉëéçåÇáåÖ=ã~êâÉí=

êáëâ=áë=åçí=É~ëáäó=ãÉ~ëìêÉÇ=Äó=íê~Çáíáçå~ä=ãÉíÜçÇçäçÖáÉë=

ëìÅÜ=~ë=s~oI=ÖáîÉå=íÜÉ=áåîÉëíãÉåíÛë=íáãÉ=ÜçêáòçåI=íÜÉ=

áãéçêí~åÅÉ=çÑ=íÜÉ=éçëáíáçåë=çê=íÜÉ=ä~Åâ=çÑ=èìçíÉÇ=éêáÅÉë=áå=
=

NF=iç~åë=Öê~åíÉÇ=áå=gìåÉ=OMNPK=

OF=fåÅäìÇÉë=ëÉÅìêáíáÉë=áå=íÜÉ=~î~áä~ÄäÉJÑçêJë~äÉ=éçêíÑçäáçëI=ÄçåÇë=Åä~ëëáÑáÉÇ=~ë=äç~åë=~åÇ=

ÅçããÉêÅá~ä=é~éÉêK=

íÜÉ=Éèìáíó=ã~êâÉíK=^ÅÅçêÇáåÖ=íç=íÜÉ=_~ëäÉ=^ÅÅçêÇI=íÜáë=

êáëâ=áë=íêÉ~íÉÇ=~ë=ÅêÉÇáí=êáëâ=E~åÇ=ÉîÉåíì~ääó=áåÅäìÇÉÇ=áå=

íÜÉ=íêÉ~íãÉåí=çÑ=ä~êÖÉ=ÉñéçëìêÉëFK=

=

qÜÉ=êÉ~äáë~íáçå=çÑ=~=ëíêÉëë=íÉëí=çå=íÜáë=éçêíÑçäáç=EOMB=Ñ~ää=

áå=èìçíÉÇ=éêáÅÉëF=êÉîÉ~äë=~=Å~éáí~ä=~í=êáëâ=Eáãé~Åí=áå=

çéÉê~íáåÖ=éêçÑáíF=çÑ=OS=jK€K=

=

aÉêáî~íáîÉ=çéÉê~íáçåë=

`êÉÇáí=êáëâ=~å~äóëáë=êÉä~íáåÖ=íç=çéÉê~íáçåë=áå=ÇÉêáî~íáîÉë=áë=

ÑçìåÇÉÇ=çå=íÜÉ=êÉéä~ÅÉãÉåí=î~äìÉ=EÉñéçëìêÉ=Éèìáî~äÉåí=íç=

ÅêÉÇáíFI=~åÇ=çå=ÇÉÑ~ìäí=éêçÄ~ÄáäáíáÉë=~åÇ=äçëë=î~äìÉë=áå=íÜÉ=

Å~ëÉ=çÑ=ÇÉÑ~ìäí=~íí~ÅÜáåÖ=íç=íÜÉ=ÅçìåíÉêé~êíó=~åÇ=íç=íÜÉ=

çéÉê~íáçåëI=êÉëéÉÅíáîÉäóK=

=

qÜÉ=ëÉíJçÑÑ=~åÇ=Åçää~íÉê~äáë~íáçå=Åçåíê~Åíë=å~íìê~ääó=Ü~îÉ=

~å=áåÑäìÉåÅÉ=çå=íÜÉ=Å~äÅìä~íáçå=çÑ=íÜáë=íóéÉ=çÑ=ÉñéçëìêÉK=

qÜÉëÉ=~ÖêÉÉãÉåíëI=ïÜáÅÜ=Éåí~áä=íÜÉ=êÉÅÉáéí=E~åÇ=é~óãÉåíF=

çÑ=Åçää~íÉê~ä=~ãçìåíë=Ñçê=ÜÉÇÖáåÖ=êáëâë=ÄÉíïÉÉå=

ÅçìåíÉêé~êíáÉëI=éÉêãáííÉÇ=~=êÉÇìÅíáçå=áå=íÜÉ=ëìÄëíáíìíáçå=

î~äìÉ=çÑ=íÜÉ=ÇÉêáî~íáîÉë=éçêíÑçäáç=Ñêçã=QRM=jK€ EÖêçëë=

~ãçìåíF=íç=OOR=jK€ EåÉí=~ãçìåíI=~ÑíÉê=ëÉí=çÑÑ=~åÇ=

Åçää~íÉê~äáë~íáçåF=~í=íÜÉ=ÉåÇ=çÑ=gìåÉK=

=

`ìêêÉåí=ÅêÉÇáí=êáëâ=Ó=ëìÄëíáíìíáçå=î~äìÉ==

çÑ=ÇÉêáî~íáîÉë=Äó=íóéÉ=çÑ=ÅçìåíÉêé~êíóP
== ^ãçìåíë=áå=jK€=

= aÉÅKNO= B= gìåKNP= B=

lîÉêJíÜÉJÅçìåíÉê=

ã~êâÉí=
OUOKQQ NMMKMB OORKOP NMMKMB

cáå~åÅá~ä=áåëíáíìíáçåë= RKTM OKMB SKSQ OKVB

líÜÉê=Ñáå~åÅá~ä=
áåíÉêãÉÇá~êáÉë=

OKNU MKUB MKQM MKOB

içÅ~ä=~åÇ=~Çãáåáëíê~íáîÉ=
éìÄäáÅ=ëÉÅíçê=

MKTU MKPB MKRU MKPB

`çãé~åáÉë= OTNKPR VSKNB ONSKPP VSKMB

råáí=íêìëí=ÑìåÇë=~åÇ=
éÉåëáçå=ÑìåÇë= = = = =

fåÇáîáÇì~äë= OKQP MKVB NKOU MKSB

oÉÖìä~íÉÇ=ã~êâÉíë= = = = =

píçÅâ=ÉñÅÜ~åÖÉ= = = = =

qçí~ä= OUOKQQ NMMKMB OORKOP NMMKMB

=

qÜáë=Ñçêã=çÑ=Éî~äì~íáåÖ=ÉñéçëìêÉ=íç=ÅçìåíÉêé~êíó=êáëâ=áë=

ÅçãéäÉãÉåíÉÇ=Äó=íÜÉ=íê~Çáíáçå~ä=êÉÖìä~íçêó=~ééêç~ÅÜ=Eçïå=

ÑìåÇë=êÉèìáêÉãÉåíë=Äó=Å~éáí~ä=~í=êáëâI=áå=íÜÉ=~ãçìåí=çÑ=

OQ=jK€FK=

=
=

PF=qÜÉ=íçí~ä=ëìÄëíáíìíáçå=î~äìÉ=áë=íÜÉ=ëìã=çÑ=íÜÉ=ëìÄëíáíìíáçå=î~äìÉë=çÑ=íÜÉ=ÅçìåíÉêé~êíáÉëI=

ïÜÉå=éçëáíáîÉK=fí=ÇçÉë=åçí=áåÅäìÇÉ=çéíáçåë=áåëÉêíÉÇ=áåíç=ÄçåÇë=áëëìÉÇ=çê=ÄçìÖÜíK=qÜÉ=

ëìÄëíáíìíáçå=î~äìÉ=áåÅçêéçê~íÉë=íÜÉ=ÉÑÑÉÅí=çÑ=íÜÉ=êáëâ=êÉÇìÅíáçå=íÜ~í=êÉëìäíë=Ñêçã=íÜÉ=ëÉíJ

çÑÑ=çÑ=ÅêÉÇáí=~åÇ=ÇÉÄáí=Ä~ä~åÅÉë=ÄÉíïÉÉå=íÜÉ=ë~ãÉ=ÅçìåíÉêé~êíáÉë=~åÇ=~ÖêÉÉãÉåíë=ïáíÜ=

ÅçìåíÉêé~êíáÉëI=ïÜáÅÜ=ëÉêîÉ=~ë=Öì~ê~åíÉÉ=Ñçê=Åçãéäá~åÅÉ=ïáíÜ=çÄäáÖ~íáçåëK=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= TO=

aÉÑ~ìäíI=éêçîáëáçåáåÖ=~åÇ=êÉÅçîÉêó=äÉîÉäë=

_mf=ã~áåí~áåë=äç~å=èì~äáíó=áåÇáÅ~íçêë=~í=êÉä~íáîÉäó=ÖççÇ=

äÉîÉäë=~åÇ=~ÇÉèì~íÉ=êáëâ=éêçîáëáçåáåÖK=

=

qÜÉ=ÑçääçïáåÖ=~êÉ=íÜÉ=ã~áå=çîÉêÇìÉ=äç~åëI=Åçëí=çÑ=êáëâ=~åÇ=

áãé~áêãÉåí=ÅçîÉê=ê~íáçëW=

=

� ê~íáç=çÑ=äç~åë=áå=~êêÉ~êë=EH=VM=Ç~óëFW=~í=íÜÉ=ÉåÇ=çÑ=

gìåÉ=OMNPI=íÜÉ=ê~íáç=çÑ=äç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=

VM=Ç~óë=ëíççÇ=~í=PKQB=çå=~=ÅçåëçäáÇ~íÉÇ=Ä~ëáëK=få=

ÇçãÉëíáÅ=çéÉê~íáçåë=EVSB=çÑ=íÜÉ=ÅçåëçäáÇ~íÉÇ=äç~å=

éçêíÑçäáçF=íÜáë=ê~íáç=ëíççÇ=~í=PKPB=~åÇ=áå=áåíÉêå~íáçå~ä=

çéÉê~íáçåë=Eáå=^åÖçä~FI=ïÜáÅÜ=êÉéêÉëÉåíë=QB=çÑ=íÜÉ=

ÅçåëçäáÇ~íÉÇ=äç~å=éçêíÑçäáçI=áí=ï~ë=QKTBK=

� `êÉÇáíJ~íJêáëâ=ê~íáç=E_~åâ=çÑ=mçêíìÖ~ä=fåëíêìÅíáçå=OP=L=

OMNNNFW=ÅêÉÇáíJ~íJêáëâ=~ÅÅçêÇáåÖ=íç=íÜÉ=_~åâ=çÑ=

mçêíìÖ~äÛë=ÇÉÑáåáíáçå=ÅçêêÉëéçåÇÉÇ=íç=QKVB=çÑ=íÜÉ=

ÅçåëçäáÇ~íÉÇ=Öêçëë=äç~å=éçêíÑçäáç=~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=

OMNPK=få=ÇçãÉëíáÅ=çéÉê~íáçåëI=íÜáë=ê~íáç=ëíççÇ=~í=
=

NF=`êÉÇáíJ~íJêáëâ=~ÅÅçêÇáåÖ=íç=íÜÉ=_~åâ=çÑ=mçêíìÖ~äÛë=ÇÉÑáåáíáçåI=áå=~ÇÇáíáçå=íç=äç~åë=áå=

~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óëI=~äëç=áåÅäìÇÉë=íÜÉ=~ëëçÅá~íÉÇ=äç~åë=Ñ~ääáåÖ=ÇìÉI=

êÉëíêìÅíìêÉÇ=äç~åë=~åÇ=áåëçäîÉåÅó=ëáíì~íáçåëK=

QKUB=~åÇ=áå=áåíÉêå~íáçå~ä=~Åíáîáíó=Eáå=^åÖçä~F=áí=ï~ë=

ëáíì~íÉÇ=~í=TKMBK=

� kÉí=ÅêÉÇáí=äçëëW=áãé~áêãÉåí=ÅÜ~êÖÉëI=~ÑíÉê=ÇÉÇìÅíáåÖ=

äç~å=êÉÅçîÉêáÉëI=êÉéêÉëÉåíÉÇ=NKMQB=çÑ=íÜÉ=äç~å=

éçêíÑçäáç=áå=íÜÉ=N
ëí
=Ü~äÑ=OMNPI=áå=~ååì~äáëÉÇ=íÉêãëK=

� fãé~áêãÉåíë=ÅçîÉêW=~ÅÅìãìä~íÉÇ=áãé~áêãÉåí=

~ääçï~åÅÉë=áå=íÜÉ=Ä~ä~åÅÉ=ëÜÉÉí=Ñçê=äç~åë=ïáíÜ=

ÇÉÑ~ìäíáåÖ=áåëí~äãÉåíëO=~åÇ=Åçää~íÉê~äë=EêÉ~ä=~åÇ=

éÉêëçå~äF=Öì~ê~åíÉÉÇ=TUB=ÅçîÉê=Ñçê=íÜÉ=íçí~ä=ÉñéçëìêÉ=

áå=çéÉê~íáçåë=ïáíÜ=éêáåÅáé~ä=çê=áåíÉêÉëí=áå=~êêÉ~êëI=

ÅçåëáÇÉêáåÖ=Ñçê=íÜáë=éìêéçëÉ=~ää=íÜÉ=çéÉê~íáçåë=ïáíÜ=

éêáåÅáéäÉ=çê=áåíÉêÉëí=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=PM=Ç~óë=

~åÇ=áåÅäìÇáåÖ=íÜÉ=~ëëçÅá~íÉÇ=äç~åë=Ñ~ääáåÖ=ÇìÉK=

� fãé~áêãÉåí=~ääçï~åÅÉë=Ñçê=ÑçêÉÅäçëÉÇ=ÑáñÉÇ=éêçéÉêíáÉëW=

~ÅÅìãìä~íÉÇ=áãé~áêãÉåí=~ääçï~åÅÉë=Ñçê=ÑçêÉÅäçëÉÇ=ÑáñÉÇ=

éêçéÉêíáÉë=ÅçîÉêÉÇ=QNB=çÑ=íÜÉ=êÉëéÉÅíáîÉ=Öêçëë=Ä~ä~åÅÉ=

ëÜÉÉí=î~äìÉ=ENSUKS=jK€)K=qÜÉ=åÉí=Ä~ä~åÅÉ=ëÜÉÉí=î~äìÉ=çÑ=

íÜçëÉ=ÑáñÉÇ=éêçéÉêíáÉë=ï~ë=VUKT=jK€I=ïÜáÅÜ=Åçãé~êÉë=

ïáíÜ=~=ã~êâÉí=î~äìÉ=Ñçê=íÜÉ=ë~ãÉ=éêçéÉêíáÉë=çÑ=

NTNKO=jK€. 

====
=

OF=få=~ÇÇáíáçåI=_mf=Ü~Ç=áãé~áêãÉåí=~ääçï~åÅÉë=çÑ=PSP=jK€=Ñçê=äç~åë=ïáíÜ=åç=~êêÉ~ê=

áåëí~äãÉåíë=~åÇ=Ñçê=Öì~ê~åíÉÉëK=q~âáåÖ=íÜáë=ÑáÖìêÉ=~äëç=áåíç=~ÅÅçìåíI=ÅçîÉê=Ñçê=íçí~ä=

çîÉêÇìÉ=äç~åë=~åÇ=~ëëçÅá~íÉÇ=äç~åë=Ñ~ääáåÖ=ÇìÉ=ëíççÇ=~í=NMOKRBK=

=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= TP=

iç~åë=íç=`ìëíçãÉêë=áå=~êêÉ~êë=~åÇ=äç~å=áãé~áêãÉåíë= = ^ãçìåíë=áå=jK€=

== ==

PM=gìåK=NO= PN=aÉÅK=NO= == PM=gìåK=NP= ==

`çåëçäáÇ~íÉÇ= `çåëçäáÇ~íÉÇ=
açãÉëíáÅ=

~Åíáîáíó=

fåíÉêå~íáçå~ä=

~Åíáîáíó=
`çåëçäáÇ~íÉÇ=

`ìëíçãÉê=äç~å=éçêíÑçäáç=EÖêçëëF== 1 OU=VPOKO= OU=NOUKS= OS=SVRKQ= N=ONPKP= OT=VMUKT=

iç~åë=áå=~êêÉ~êëI=Ñ~ääáåÖ=ÇìÉ=äç~åë=~åÇ=áãé~áêãÉåíë==             

iç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë== O= =TQVKV= =UVNKV= =UUUKP= =RSKT= =VQRKM=

iç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë=~åÇ=ÇçìÄíÑìä=äç~åë=
NI=O
= P= =TTMKT= =UVVKM= =UVUKQ= =RSKT= =VRRKN=

`êÉÇáí=~í=êáëâ==
NI=P
= Q= N=MOUKU= N=NRTKO= N=OMMKR= =URKM= N=OURKR=

iç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=PM=Ç~óë== R= =TVSKN= =VNTKQ= =VRMKS= =RVKN= N=MMVKU=

iç~å=áãé~áêãÉåíë=E~ÅÅìãìä~íÉÇ=áå=íÜÉ=Ä~ä~åÅÉ=ëÜÉÉíF== S= =TRVKN= =UOQKQ= =URSKN= =URKO= =VQNKQ=

o~íáçë=E~ë=B=çÑ=íçí~ä=äç~åëF==             

iç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë=~ë=B=çÑ=äç~å=éçêíÑçäáç=====xZOLNz= T= OKSB= PKOB= PKPB= QKTB= PKQB=

iç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë=~åÇ=ÇçìÄíÑìä=äç~åë=~ë=B=çÑ=äç~å=
éçêíÑçäáç=

NI=OI=Q=
=

U= OKTB= PKPB= PKSB= QKTB= PKSB=

iç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë=~åÇ=ÇçìÄíÑìä=äç~åëI=åÉí=çÑ=
~ÅÅìãìä~íÉÇ=áãé~áêãÉåíëI=~ë=B=çÑ=åÉí=äç~å=éçêíÑçäáç=

NI=Q
=

V= MKOB= MKQB= MKPB= JNKVB= MKOB=

`êÉÇáí=~í=êáëâ=~ë=B=çÑ=äç~å=éçêíÑçäáç=
NI=PI=Q

= NM= PKSB= QKOB= QKUB= TKMB= QKVB=

`êÉÇáí=~í=êáëâI=åÉí=çÑ=~ÅÅìãìä~íÉÇ=áãé~áêãÉåíëI=~ë=B=çÑ=åÉí=äç~å=éçêíÑçäáç=
NI=Q
=

NN= NKNB= NKQB= NKSB= MKSB= NKRB=

iç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=PM=Ç~óë=~ë=B=çÑ=äç~å=éçêíÑçäáç============
xZRLNz=

NO= OKUB= PKPB= PKSB= QKVB= PKSB=

iç~å=áãé~áêãÉåíë=E~ÅÅìãìä~íÉÇ=áå=íÜÉ=Ä~ä~åÅÉ=ëÜÉÉíF=~ë=B=çÑ=äç~å=
éçêíÑçäáç===xZSLNz=

NP= OKSB= OKVB= PKOB= TKMB= PKQB=

iç~å=áãé~áêãÉåíë=~ë=B=çÑ=äç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë=xZ=SLOz= NQ= NMNKOB= VOKQB= VSKQB= NRMKQB= VVKSB=

têáíÉJçÑÑë== NR= =PPKP= =UNKP= =PQKO= =MKM= =PQKO=

oÉÅçîÉêó=çÑ=äç~åë=~åÇ=áåíÉêÉëíë=áå=~êêÉ~êë=ïêáííÉåJçÑÑ== NS= =TKT= =NRKR= =VKN= =NKP= =NMKQ=

NF=`~äÅìä~íÉÇ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=_~åâ=çÑ=mçêíìÖ~ä=fåëíêìÅíáçå=OP=L=OMNNK=

OF=iç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë=~åÇ=ÇçìÄíÑìä=ÇÉÄíë=íêÉ~íÉÇ=~ë=çîÉêÇìÉ=Ñçê=éêçîáëáçåáåÖ=éìêéçëÉëK==

PF=^ÅÅçêÇáåÖ=íç=_~åâ=çÑ=mçêíìÖ~ä=fåëíêìÅíáçå=OPLOMNNI=áåÅäìÇÉë=äç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óëI=~ëëçÅá~íÉÇ=äç~åë=åçí=óÉí=ÇìÉI=êÉëíêìÅíìêÉÇ=äç~åë=EéêÉîáçìëäó=ïáíÜ=áåëí~äãÉåíë=áå=~êêÉ~êë=

Ñçê=ãçêÉ=íÜ~å=VM=Ç~óë=~åÇ=áå=êÉëéÉÅí=çÑ=ïÜáÅÜ=íÜÉ=ÇÉÄíçê=Ü~Ç=åçí=~ÇÉèì~íÉäó=êÉáåÑçêÅÉÇ=íÜÉ=Öì~ê~åíÉÉë=ÑìêåáëÜÉÇ=çê=é~áÇ=áå=Ñìää=íÜÉ=áåíÉêÉëí=~åÇ=çíÜÉê=ÅÜ~êÖÉë=çîÉêÇìÉF=~åÇ=áåëçäîÉåÅó=

ëáíì~íáçåë=ëíáää=åçí=ÅçåíÉãéä~íÉÇ=áå=äç~åë=áå=~êêÉ~êë=Ñçê=ãçêÉ=íÜ~å=VM=Ç~óëK=

QF=cçê=éìêéçëÉë=çÑ=Å~äÅìä~íáåÖ=íÜÉ=äç~å=èì~äáíó=áåÇáÅ~íçêëI=íÜÉ=dêçìé=ìåáîÉêëÉ=EéÉêáãÉíÉêF=ëìÄàÉÅí=íç=_~åâ=çÑ=mçêíìÖ~ä=ëìéÉêîáëáçå=áë=í~âÉå=áåíç=~ÅÅçìåí=ëç=íÜ~í=áå=_mfÛë=Å~ëÉI=_mf=sáÇ~=É=

mÉåëπÉë=áë=Éèìáíó=~ÅÅçìåíÉÇ=EïÜÉêÉ~ë=áå=íÜÉ=ÅçåëçäáÇ~íÉÇ=~ÅÅçìåíëI=~ÅÅçêÇáåÖ=íç=íÜÉ=f^pLfcop=ëí~åÇ~êÇëI=íÜ~í=Éåíáíó=áë=Ñìääó=ÅçåëçäáÇ~íÉÇFK==

=

qÜÉ=Éåíêó=çÑ=åÉï=äç~åë=áåíç=ÇÉÑ~ìäí=EÑçê=ãçêÉ=íÜ~å=VM=

Ç~óëF=áå=íÜÉ=Ñáêëí=ëÉãÉëíÉê=OMNPI=Å~äÅìä~íÉÇ=~ë=íÜÉ=

ÅÜ~åÖÉ=áå=äç~åë=áå=~êêÉ~êë=Ä~ä~åÅÉ=ÄÉíïÉÉå=íÜÉ=ÄÉÖáååáåÖ=

~åÇ=íÜÉ=ÉåÇ=çÑ=íÜÉ=ëÉãÉëíÉêI=éäìë=ïêáíÉJçÑÑë=ã~ÇÉ=áå=íÜ~í=

éÉêáçÇI=~ãçìåíÉÇ=íç=UTKP=jK€, ïÜáÅÜ=ÅçêêÉëéçåÇÉÇ=íç=

MKSRB=çÑ=íÜÉ=ÅçåëçäáÇ~íÉÇ=~îÉê~ÖÉ=äç~å=éçêíÑçäáçI=áå=

~ååì~äáëÉÇ=íÉêãëK==

=

lå=íÜÉ=çíÜÉê=Ü~åÇI=~å=~ãçìåí=çÑ=NMKQ=jK€=áå=~êêÉ~ê=äç~åë=

~åÇ=áåíÉêÉëí=éêÉîáçìëäó=ïêáííÉå=çÑÑ=~ëëÉíë=ï~ë=êÉÅçîÉêÉÇI=

ïáíÜ=íÜÉ=êÉëìäí=íÜ~í=íÜÉ=ÉåíêáÉë=çÑ=åÉï=äç~åë=áåíç=ÇÉÑ~ìäí=

EÑçê=ãçêÉ=íÜ~å=VM=Ç~óëFI=åÉí=çÑ=äç~å=êÉÅçîÉêáÉëI=~ãçìåíÉÇ=

íç=TSKV=jK€I=ïÜáÅÜ=ÅçêêÉëéçåÇÉÇ=íç=MKRTB=çÑ=íÜÉ=~îÉê~ÖÉ=

äç~å=éçêíÑçäáçI=áå=~ååì~äáëÉÇ=íÉêãëK==

=

få=ÇçãÉëíáÅ=çéÉê~íáçåëI=íÜÉ=ÉåíêáÉë=çÑ=åÉï=ÇÉÑ~ìäíáåÖ=

äç~åëI=åÉí=çÑ=êÉÅçîÉêáÉëI=êÉéêÉëÉåíÉÇ=MKRUB=çÑ=íÜÉ=

~îÉê~ÖÉ=äç~å=éçêíÑçäáç=~åÇ=áå=áåíÉêå~íáçå~ä=çéÉê~íáçåë=íÜÉ=

áåÇáÅ~íçê=ï~ë=MKQQB=áå=íÜÉ=Ñáêëí=ëÉãÉëíÉê=OMNPI=áå=

~ååì~äáëÉÇ=íÉêãëK==

=

aìêáåÖ=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNP=äç~å=áãé~áêãÉåí=ÅÜ~êÖÉëI=åÉí=

çÑ=çîÉêÇìÉ=äç~åë=êÉÅçîÉêÉÇ=áå=íÜÉ=éÉêáçÇI=~ãçìåíÉÇ=íç=

NQMKO=jK€K==

=

fãé~áêãÉåíë=åÉí=çÑ=êÉÅçîÉêáÉë=êÉéêÉëÉåíÉÇ=áå=~ååì~äáëÉÇ=

íÉêãë=NKMQB=çÑ=íÜÉ=~îÉê~ÖÉ=éÉêÑçêãáåÖ=äç~å=éçêíÑçäáç=áå=íÜÉ=

Nëí=Ü~äÑ=çÑ=OMNP=ENKMRB=áå=ÇçãÉëíáÅ=~Åíáîáíó=~åÇ=MKUMB=áå=

áåíÉêå~íáçå~ä=~ÅíáîáíóFK=

=

=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= TQ=

`êÉÇáí=äçëë=~åÇ=Åçëí=çÑ=êáëâ= ^ãçìåíë=áå=jK€ 

==   
açãÉëíáÅ=~Åíáîáíó= fåíÉêå~íáçå~ä=~Åíáîáíó= `çåëçäáÇ~íÉÇ=

1st half 12 1st half 13 1st half 12 1st half 13 1st half 12 1st half 13 

mÉêÑçêãáåÖ=äç~å=éçêíÑçäáç=E~îÉê~ÖÉ=Ä~ä~åÅÉF== 1 OS=VSTKR= OR=UNQKQ= N=MUPKU= N=MUVKR= OU=MRNKP= OS=VMQKM=

`Ü~åÖÉ=áå=äç~åë=áå=~êêÉ~êë==   == == == == == ==

fåÅêÉ~ëÉ=áå=äç~åë=áå=~êêÉ~êë=EÑçê=ãçêÉ=íÜ~å=VM=Ç~óëF=~ÇàìëíÉÇ=Äó=

ïêáíÉJçÑÑë=
2 =VOKN= =UPKT= J=OKQ= =PKS= =UVKT= =UTKP=

~ë=éÉêÅÉåí~ÖÉ=çÑ=äç~å=éçêíÑçäáç=E~îÉê~ÖÉ=Ä~ä~åÅÉF
N
==[= 2/1]= 3 MKSUB= MKSRB= JMKQRB= MKSTB= MKSQB= MKSRB=

Ó=oÉÅçîÉêó=çÑ=äç~åë=~åÇ=áåíÉêÉëíë=áå=~êêÉ~êë=ïêáííÉåJçÑÑ= 4 =SKQ= =VKN= =NKP= =NKP= =TKT= =NMKQ=

Z=fåÅêÉ~ëÉ=áå=äç~åë=áå=~êêÉ~êë=EÑçê=ãçêÉ=íÜ~å=VM=Ç~óëFI=~ÇàìëíÉÇ=

Äó=ïêáíÉJçÑÑë=~åÇ=ÇÉÇìÅíÉÇ=çÑ=êÉÅçîÉêáÉë=çÑ=äç~åë=ïêáííÉåJçÑÑ=xZ=OJ

Qz=

5 =URKT= =TQKS= J=PKT= =OKQ= =UOKM= =TSKV=

~ë=éÉêÅÉåí~ÖÉ=çÑ=äç~å=éçêíÑçäáç=E~îÉê~ÖÉ=Ä~ä~åÅÉF
=N
==[= 5/1]= 6 MKSQB= MKRUB= JMKSUB= MKQQB= MKRUB= MKRTB=

kÉí=ÅêÉÇáí=äçëë==   == == == ==
= =

iç~å=áãé~áêãÉåíë= 7 =NPVKQ= =NQRKM= =TKM= =RKS= =NQSKR= =NRMKS=

~ë=éÉêÅÉåí~ÖÉ=çÑ=äç~å=éçêíÑçäáç=E~îÉê~ÖÉ=Ä~ä~åÅÉF
=N
==[= 7/1]= 8 MKUTB= NKNOB= NKOVB= NKMPB= MKUVB= NKNOB=

Ó=oÉÅçîÉêó=çÑ=äç~åë=~åÇ=áåíÉêÉëíë=áå=~êêÉ~êë=ïêáííÉåJçÑÑ= 9 =SKQ= =VKN= =NKP= =NKP= =TKT= =NMKQ=

Z=kÉí=ÅêÉÇáí=äçëë==xZ=T=J=Vz= 10 =NPPKM= =NPRKV= =RKU= =QKQ= =NPUKU= =NQMKO=

~ë=éÉêÅÉåí~ÖÉ=çÑ=äç~å=éçêíÑçäáç=E~îÉê~ÖÉ=Ä~ä~åÅÉF=
N
=[= 10/1]= 11 MKUOB= NKMRB= NKMSB= MKUMB= MKUPB= NKMQB=

1) In annualised terms. 

 

qÜÉ=ÅêÉÇáíJ~íJêáëâ=ê~íáç=~ÅÅçêÇáåÖ=íç=_~åâ=çÑ=mçêíìÖ~ä=

fåëíêìÅíáçå=OP=L=OMNN=ëíççÇ=~í=QKVB=~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=

OMNPI=çå=~=ÅçåëçäáÇ~íÉÇ=Ä~ëáë=EQKUB=áå=ÇçãÉëíáÅ=

çéÉê~íáçåë=~åÇ=TKMB=áå=áåíÉêå~íáçå~ä=çéÉê~íáçåëFK=

=

fãé~áêãÉåíë=ÅçîÉê~ÖÉ=çÑ=ÅêÉÇáíJ~íJêáëâ=ï~ë=TPBI=ïáíÜçìí=

ÅçåëáÇÉêáåÖ=íÜÉ=Åçää~íÉê~äë=ÅçîÉê~ÖÉ=ETNB=áå=ÇçãÉëíáÅ=

çéÉê~íáçåë=~åÇ=NMMB=áå=áåíÉêå~íáçå~ä=çéÉê~íáçåëFK=

=

qÜÉ=ÑçääçïáåÖ=í~ÄäÉ=éêÉëÉåíë=íÜÉ=ê~íáç=çÑ=ÅêÉÇáí=~í=êáëâ=~åÇ=

áãé~áêãÉåí=~ääçï~åÅÉë=áå=íÜÉ=Ä~ä~åÅÉ=ëÜÉÉíI=Äó=ã~êâÉí=

ëÉÖãÉåíI=~ë=ïÉää=~ë=íÜÉ=ÅçåíêáÄìíáçå=çÑ=É~ÅÜ=ëÉÖãÉåí=íç=íÜÉ=

Öêçëë=äç~å=éçêíÑçäáçK==

 



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= TR=

iç~åë=áå=~êêÉ~êë=~åÇ=áãé~áêãÉåíë=~ÅÅìãìä~íÉÇ=áå=íÜÉ=Ä~ä~åÅÉ=ëÜÉÉíI=Äó=ã~êâÉí=ëÉÖãÉåí= 

==   

PM=gìåK=NO= PN=aÉÅK=NO= PM=gìåK=NP=

iç~å=

éçêíÑçäáç=

EÖêçëëFI=~ë=

B=çÑ=íçí~ä=

`êÉÇáí=

~í=êáëâ=

fãé~áêãÉåíë=

~ÅÅìãìä~íÉÇ=

áå=íÜÉ=

Ä~ä~åÅÉ=

ëÜÉÉí=

iç~å=

éçêíÑçäáç=

EÖêçëëFI=~ë=

B=çÑ=íçí~ä=

`êÉÇáí=

~í=êáëâ=

fãé~áêãÉåíë=

~ÅÅìãìä~íÉÇ=

áå=íÜÉ=

Ä~ä~åÅÉ=

ëÜÉÉí=

iç~å=

éçêíÑçäáç=

EÖêçëëFI=~ë=

B=çÑ=íçí~ä=

`êÉÇáí=

~í=êáëâ=

fãé~áêãÉåíë=

~ÅÅìãìä~íÉÇ=

áå=íÜÉ=

Ä~ä~åÅÉ=

ëÜÉÉí=

açãÉëíáÅ=~Åíáîáíó==   == == == == == == == == ==

`çêéçê~íÉ=Ä~åâáåÖI=áåëíáíìíáçå~ä=
Ä~åâáåÖ=~åÇ=éêçàÉÅí=Ñáå~åÅÉ=

1 QMB= PKMB= OKVB= PUB= QKOB= PKRB= PSB= RKVB= QKSB=

fåÇáîáÇì~äë=~åÇ=ëã~ää=ÄìëáåÉëëÉë=
Ä~åâáåÖ=

  ==
= =

==
= =

==
= =

jçêíÖ~ÖÉ=äç~åë= 2 QOB= PKNB= NKOB= QPB= PKQB= NKRB= QPB= PKPB= NKTB=

iç~åë=íç=áåÇáîáÇì~äë=Ó=çíÜÉê=
éìêéçëÉë=

3 QB= PKUB= PKSB= QB= QKNB= PKVB= QB= QKPB= QKOB=

iç~åë=íç=ëã~ää=ÄìëáåÉëëÉë= 4 SB= UKRB= TKOB= SB= VKRB= UKMB= SB= NMKSB= UKUB=

[=Σ 2 to 4] 5 RPB= PKUB= OKNB= RPB= QKOB= OKQB= ROB= QKOB= OKSB=

líÜÉê= 6 PB= NKQB= NKNB= RB= NKQB= MKOB= UB= NKPB= MKUB=

[=1+5+6] 7 VSB= PKQB= OKQB= VSB= QKNB= OKUB= VSB= QKUB= PKOB=

fåíÉêå~íáçå~ä=~Åíáîáíó= 8 QB= SKUB= TKMB= QB= SKRB= SKUB= QB= TKMB= TKMB=

qçí~ä==[=7+8]= 9 NMMB= PKSB= OKSB= NMMB= QKOB= OKVB= NMMB= QKVB= PKQB=

=

^í=PM=gìåÉ=OMNPI=íçí~ä=äç~åë=áå=~êêÉ~êë=Eáåëí~äãÉåíë=çÑ=

éêáåÅáé~ä=~åÇ=áåíÉêÉëí=áå=~êêÉ~êë=ãçêÉ=íÜ~å=PM=Ç~óëF=

~ãçìåíÉÇ=íç=N=MMVKU=jK€=ïÜáäÉ=íÜÉ=é~êí=åçí=óÉí=ÇìÉ=áå=

íÜçëÉ=äç~å=çéÉê~íáçåë=~ãçìåíÉÇ=íç=QUUKO=jK€. 

=

få=~îÉê~ÖÉ=íÉêãëI=íçí~ä=~êêÉ~ê=äç~åë=~åÇ=~ëëçÅá~íÉÇ=

áåëí~äãÉåíë=åçí=óÉí=ÇìÉ=ïÉêÉ=TUB=ÅçîÉêÉÇ=Äó=íÜÉ=î~äìÉ=çÑ=

êÉ~ä=Öì~ê~åíÉÉë=ERVQKO=jK€) ~åÇ=áåÇáîáÇì~ä=áãé~áêãÉåí=

~ääçï~åÅÉë=ÅçåëíáíìíÉÇ=Ñçê=íÜÉëÉ=äç~åë=ERTUKU=jK€)K==

=
=

iç~åë=áå=~êêÉ~êë=~åÇ=Ñ~ääáåÖ=ÇìÉ=äç~åë==
^í=PM=gìåÉ=OMNP= ^ãçìåíë=áå=jK€ 

== ==

cìää=ÉñéçëìêÉ=íç=ÅêÉÇáí=çéÉê~íáçåë=ïáíÜ=

Å~éáí~ä=çê=áåíÉêÉëíë=áå=~êêÉ~êë=
oÉ~ä=Öì~ê~åíÉÉë

O
=

EãçêíÖ~ÖÉë=~åÇ=

çíÜÉê
P
F=

fãé~áêãÉåíë
=Q
==

få=~êêÉ~êë=
c~ääáåÖ=ÇìÉ=

äç~åë
NF
=

qçí~ä=
=

iç~åë=ïáíÜ=Åçää~íÉê~ä== 1 =PURKM= =OVMKS= =STRKS= =RVQKO= =OMMKU=

iç~åë=ïáíÜçìí=Åçää~íÉê~ä== 2 =SOQKU= =NVTKS= =UOOKQ= == =PTUKM=

=xZ=NHOz= P= N=MMVKU= =QUUKO= N=QVTKV= =RVQKO= =RTUKU=

NF=mÉêÑçêãáåÖ=äç~åë=~ëëçÅá~íÉÇ=ïáíÜ=äç~åë=áå=~êêÉ~êëK=

OF=qÜÉ=~ãçìåí=çìíëí~åÇáåÖ=ï~ë=ÅçåëáÇÉêÉÇ=ïÜÉå=íÜáë=áë=äçïÉê=íÜ~å=íÜÉ=Ñ~áê=î~äìÉ=çÑ=íÜÉ=êÉ~ä=Öì~ê~åíÉÉëK==

PF=fåÅäìÇÉ=äáÉåë=çîÉê=Ä~åâ=ÇÉéçëáíë=~åÇ=ëÉÅìêáíáÉëK=

QF=få=íÜÉ=Å~äÅìä~íáçå=çÑ=áãé~áêãÉåíë=áå=ãçêíÖ~ÖÉ=äç~åë=áå=êÉëéÉÅí=çÑ=ïÜáÅÜ=~=äÉÖ~ä=êÉÅçîÉêó=éêçÅÉëë=Ü~ë=ÄÉÉå=áåáíá~íÉÇI=íÜÉ=î~äìÉ=çÑ=ÑáñÉÇ=éêçéÉêíáÉë=EÇÉÉãÉÇF=áë=íÜÉ=ÉñÉÅìíáçå=~ãçìåíI=ïÜáÅÜ=áë=

äÉëë=íÜ~å=íÜÉ=êÉëéÉÅíáîÉ=ã~êâÉí=î~äìÉK=

=

^í=PM=gìåÉ=OMNPI=_mf=ÜÉäÇ=áå=áíë=éçêíÑçäáç=äç~åJ

ÑçêÉÅäçëìêÉ=éêçéÉêíáÉë=ïáíÜ=~=Öêçëë=Ä~ä~åÅÉ=ëÜÉÉí=î~äìÉ=çÑ=

NSUKS=jK€. lÑ=íÜáë=ÑáÖìêÉI=SQKR=jK€=êÉÑÉêë=íç=êÉéçëëÉëëÉÇ=

éêçéÉêíáÉë=êÉä~íáåÖ=íç=ÜçãÉ=äç~åëI=~åÇ=NMQKO=jK€=êÉÑÉêë=íç=

êÉéçëëÉëëÉÇ=éêçéÉêíáÉë=êÉä~íáåÖ=íç=íÜÉ=êÉÅçîÉêó=çÑ=çíÜÉê=

äç~åëK=

=

^í=PM=gìåÉI=íÜÉ=~ÅÅìãìä~íÉÇ=~ãçìåí=çÑ=áãé~áêãÉåí=

~ääçï~åÅÉë=Ñçê=äç~åJÑçêÉÅäçëìêÉ=éêçéÉêíáÉë=ëíççÇ=~í=SVKV=jK€I=

ïÜáÅÜ=ÅçêêÉëéçåÇÉÇ=íç=QNB=çÑ=íÜÉáê=Öêçëë=Ä~ä~åÅÉ=ëÜÉÉí=

Å~êêóáåÖ=î~äìÉK=^ÅÅçêÇáåÖäóI=íÜÉ=åÉí=Ä~ä~åÅÉ=ëÜÉÉí=Å~êêóáåÖ=

î~äìÉ=çÑ=íÜÉëÉ=éêçéÉêíáÉë=ï~ë=VUKT=jK€I=ïÜáÅÜ=Åçãé~êÉë=

ïáíÜ=~=ã~êâÉí=î~äìÉ=çÑ=íÜÉ=ë~ãÉ=éêçéÉêíáÉë=çÑ=NTNKO=jK€K==

=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= TS=

mêçéÉêíó=êÉéçëëÉëëÉÇ=Ñêçã=äç~åë=êÉÅçîÉê~ÖÉ= ^ãçìåíë=áå=jK€ 

==   
PM=gìåK=

NO=

PN=aÉÅK=

NO=

PM=gìåK=

NP=

jçêíÖ~ÖÉ=   == == ==

dêçëë=î~äìÉ= 1 =RTKO= =SNKR= =SQKR=

fãé~áêãÉåí== 2 =OQKS= =OSKT= =OVKR=

kÉí=î~äìÉ[= 1-2]= 3 =POKS= =PQKV= =PRKM=

fãé~áêãÉåí=~ë=B=Öêçëë=î~äìÉ= 4 QPB= QPB= QSB=

j~êâÉí=î~äìÉ= 5 =TNKN= =TRKP= =TUKN=

líÜÉê=   ==
= =

dêçëë=î~äìÉ= 6 =VPKS= =NMMKU= =NMQKO=

fãé~áêãÉåí== 7 =PQKM= =PSKT= =QMKQ=

kÉí=î~äìÉ============  [= 6-7]= 8 =RVKS= =SQKM= =SPKU=

fãé~áêãÉåíÉ=~ë=B=Öêçëë=î~äìÉ= 9 PSB= PSB= PVB=

j~êâÉí=î~äìÉ= 10 =VPKU= =VQKS= =VPKN=

qçí~ä=   ==
= =

dêçëë=î~äìÉ= 11 =NRMKU= =NSOKP= =NSUKS=

fãé~áêãÉåí== 12 =RUKS= =SPKQ= =SVKV=

kÉí=î~äìÉ============  [= 11-12]= 13 =VOKO= =VUKV= =VUKT=

fãé~áêãÉåíÉ=~ë=B=Öêçëë=î~äìÉ= 14 PVB= PVB= QNB=

j~êâÉí=î~äìÉ= 15 =NSQKU= =NSVKV= =NTNKO=

 

få=Å~äÅìä~íáåÖ=íÜÉ=áãé~áêãÉåí=äçëëÉë=çå=éêçéÉêíáÉë=

êÉéçëëÉëëÉÇ=ìåÇÉê=ÑçêÉÅäçëìêÉëI=_~åÅç=_mf=ìëÉë=

ÉëéÉÅá~ääó=éêìÇÉåí=ÅêáíÉêá~I=äáëíÉÇ=~ë=ÑçääçïëK=

=

få=éêçéÉêíáÉë=êÉéçëëÉëëÉÇ=ìåÇÉê=ÜçãÉJäç~å=ÑçêÉÅäçëìêÉëI=

íÜÉ=~ãçìåí=çÑ=íÜÉ=áãé~áêãÉåí=ÅçêêÉëéçåÇë=íç=íÜÉ=

ÇáÑÑÉêÉåÅÉI=áÑ=éçëáíáîÉI=ÄÉíïÉÉå=íÜÉ=Öêçëë=~ãçìåí=~åÇ=íÜÉ=

î~äì~íáçå=~ÑíÉê=í~âáåÖ=áåíç=~ÅÅçìåí=ÅÉêí~áå=ÇáëÅçìåí=Ñ~ÅíçêëK=

=

=

mêçéÉêíó=~Åèìáëáíáçå=Ç~íÉ=
E^aF=áå=óÉ~êë=

aáëÅçìåí=Ñ~Åíçê=
~ééäáÉÇ=íç=íÜÉ=

~ëëÉëëãÉåí=î~äìÉ=

fãé~áêãÉåí=áÑ=
î~äì~íáçå=Éèì~äë=
íÜÉ=Öêçëë=î~äìÉ==

^a=≤=N=óÉ~ê= ORB= ORB=

N=óÉ~ê=Y=^a=≤=O=óÉ~êë= RMB= RMB=

O=óÉ~êë=Y=^a=≤=P=óÉ~êë= TRB= TRB=

^a=[=P=óÉ~êëI=êÉåíÉÇ=çê=åç=

ë~äÉ=éçëëáÄäÉ=
NMMB= NMMB=

=

få=íÜÉ=Å~ëÉ=çÑ=íÜÉ=çíÜÉê=éêçéÉêíáÉëI=íÜÉ=ÑçääçïáåÖ=ãáåáãìã=

î~äìÉë=~êÉ=ÅçåëáÇÉêÉÇ=Ñçê=íÜÉ=áãé~áêãÉåí=äçëëÉëI=áÑ=íÜÉ=

î~äì~íáçåë=Çç=åçí=äÉ~Ç=íç=íÜÉ=ÄççâáåÖ=çÑ=ÜáÖÜÉê=

áãé~áêãÉåíëK=

=

^ÖÉ=çÑ=éêçéÉêíó=E^aF=áå=óÉ~êë= jáåáãìã=áãé~áêãÉåí=

O=óÉ~êë=Y=^a=≤=R=óÉ~êë= PMB=ds=

^a=[=R=óÉ~êë= RMB=ds=

kç=ë~äÉ=éçëëáÄäÉ= NMMB=ds=

ds=Z=dêçëë=s~äìÉK=

=

`lrkqov=ofph=

j~å~ÖÉãÉåí=éêçÅÉëë=

`çìåíêó=êáëâ=áë=îÉêó=ëáãáä~ê=áå=íÉêãë=çÑ=áíë=êÉëéÉÅíáîÉ=

ÉÑÑÉÅíë=íç=ÅçìåíÉêé~êíó=êáëâ=~åÇ=áë=~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=

ÅÜ~åÖÉë=çê=ëéÉÅáÑáÅ=íìêãçáä=çÑ=~=éçäáíáÅ~äI=ÉÅçåçãáÅ=çê=

Ñáå~åÅá~ä=å~íìêÉ=áå=íÜçëÉ=éä~ÅÉë=ïÜÉêÉ=íÜÉ=ÅçìåíÉêé~êíáÉë=

çéÉê~íÉ=EçêI=ãçêÉ=ê~êÉäóI=áå=~=íÜáêÇ=Åçìåíêó=ïÜÉêÉ=íÜÉ=

ÄìëáåÉëë=íê~åë~Åíáçå=í~âÉë=éä~ÅÉFI=ïÜáÅÜ=áãéÉÇÉ=Ñìää=

Åçãéäá~åÅÉ=ïáíÜ=íÜÉ=Åçåíê~ÅíI=áêêÉëéÉÅíáîÉ=çÑ=íÜÉ=

ÅçìåíÉêé~êíáÉëÛ=ïáää=çê=Å~é~ÅáíóK=qÜÉ=9ÅçìåíêóJêáëâÒ=

ÇÉëáÖå~íáçå=áë=~äëç=ìëÉÇ=íç=Åä~ëëáÑó=íÜÉ=ÅçìåíÉêé~êíó=êáëâ=

áåîçäîÉÇ=áå=äç~åë=íç=ëí~íÉ=ÉåíáíáÉëI=ÖáîÉå=íÜÉ=ëáãáä~êáíó=

ÄÉíïÉÉå=íÜÉ=~å~äóëáë=ãÉíÜçÇë=Ñçê=Åçìåíêó=êáëâ=~åÇ=íÜçëÉ=

Ñçê=~=ëí~íÉÛë=ÅçìåíÉêé~êíó=êáëâ=EëçîÉêÉáÖå=êáëâFK=

=

qÜÉ=_ç~êÇ=çÑ=aáêÉÅíçêëÛ=bñÉÅìíáîÉ=`çããáííÉÉ=~ééêçîÉë=íÜÉ=

äáëí=çÑ=ÅçìåíêáÉë=áå=êÉëéÉÅí=çÑ=ïÜáÅÜ=ÅçìåíêóJêáëâ=ÉñéçëìêÉ=

áë=~ìíÜçêáëÉÇK=bäáÖáÄäÉ=ÅçìåíêáÉë=ÅçåëáÇÉêÉÇ=~êÉ=ä~êÖÉJëáòÉÇ=

ÉãÉêÖáåÖ=ã~êâÉíë=ïÜáÅÜ=ÉãÄê~ÅÉ=ã~êâÉí=ÉÅçåçãó=

éêáåÅáéäÉëI=~êÉ=çéÉå=íç=áåíÉêå~íáçå~ä=íê~ÇÉ=~åÇ=~êÉ=çÑ=

ëíê~íÉÖáÅ=áãéçêí~åÅÉ=ïáíÜáå=íÜÉ=Ñê~ãÉïçêâ=çÑ=áåíÉêå~íáçå~ä=

éçäáíáÅëK=

=

få=~ÇÇáíáçåI=íÜÉ=çéÉê~íáçåë=ÇÉÑáåÉÇ=~ë=ÉäáÖáÄäÉ=~êÉ=ëÜçêíJ

íÉêã=Ñáå~åÅáåÖ=Ñçê=ÉñíÉêå~ä=íê~ÇÉI=íÜÉ=äç~åë=çÑ=ÅÉêí~áå=

ãìäíáä~íÉê~ä=Ä~åâëI=ÅÉêí~áå=ãÉÇáìãJíÉêã=çéÉê~íáçåë=ïáíÜ=

éçäáíáÅ~ä=êáëâ=ÜÉÇÖáåÖ=çê=ïÜáÅÜI=ÇìÉ=íç=íÜÉáê=ëíêìÅíìêáåÖI=

~êÉ=åçí=ëìÄàÉÅí=íç=íê~åëÑÉê=êáëâK=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= TT=

`çìåíêó=êáëâ=ÉñéçëìêÉ=~ëëÉëëãÉåí=

`çìåíêó=êáëâ=ÉñéçëìêÉ=

^í=PM=gìåÉ=OMNP ^ãçìåíë=áå=jK€= 

 Country  Rating 
Gross 

exposure 
Personal 

guarantees 
Tangible 

guarantees 

Exposure 
net of 

guarantees 

`çìåíêáÉë=Ñêçã=dêçìé=f= == == == ==

bìêç=wçåÉ=
=

Q=TRNKN= VKQ= JPVPKV= Q=PSSKS=

====
^^^= =TQUKR= MKU= JTKR= =TQNKU=

====
^^= =QUUKT= JMKQ= JPMKS= =QRTKT=
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NF=píêÉëë=íÉëí=çå=íÜÉ=ÅìêêÉåÅó=ëíêìÅíìê~ä=éçëáíáçå=EÉñÅäìÇáåÖ=~ëëÉíë=~åÇ=äá~ÄáäáíáÉë=ÜÉäÇ=Ñçê=ÇÉ~äáåÖ=~åÇ=~í=Ñ~áê=î~äìÉ=íÜêçìÖÜ=éêçÑáí=~åÇ=äçëëFK=qÜÉ=ëíêÉëë=íÉëí=ÅçåëáÇÉêë=íÜÉ=áãé~Åí=çÑ=~=OMB=

éçëáíáîÉ=ÅÜ~åÖÉ=áå=ÑçêÉáÖå=ÉñÅÜ~åÖÉ=ê~íÉëI=ÉñÅÉéí=ïáíÜ=êÉÖ~êÇ=íç=íÜÉ=hï~åò~I=áå=ïÜáÅÜ=Å~ëÉ=~=PMB=ÅÜ~åÖÉ=ï~ë=í~âÉå=áåíç=~ÅÅçìåíK=

=

ifnrfafqv=ofph=

j~å~ÖÉãÉåí=éêçÅÉëë=

iáèìáÇáíó=êáëâ=áë=ãçåáíçêÉÇW=áF=áå=íÜÉ=äáèìáÇáíó=çÑ=íÜÉ=

ÇáÑÑÉêÉåí=~ëëÉíëX=ááF=áå=íÜÉ=ëíêáÅí=ã~å~ÖÉãÉåí=çÑ=íêÉ~ëìêó=

åÉÉÇë=~åÇ=áááF=áå=~ÇàìëíáåÖ=íÜÉ=Ñáå~åÅáåÖ=ëçìêÅÉë=íç=~ëëÉíëÛ=

ã~íìêáíó=~åÇ=äáèìáÇáíó=éêçÑáäÉëI=ïáíÜ=äáèìáÇáíó=êáëâ=ÇÉÑáåÉÇ=

Ä~ëÉÇ=çå=íÜÉ=~Äáäáíó=íç=âÉÉé=é~ÅÉ=ïáíÜ=íÜÉ=ÖêçïíÜ=çÑ=

~ëëÉíë=~åÇ=íç=ãÉÉí=íêÉ~ëìêó=åÉÉÇë=ïáíÜçìí=áåÅìêêáåÖ=

~Äåçêã~ä=äçëëÉëK==

=

få=íÉêãë=çÑ=íÜÉ=ÇáÑÑÉêÉåí=~ëëÉíëI=íÜÉ=î~êáçìë=ã~å~ÖÉêë=

âÉÉé=~=Åçåëí~åí=ï~íÅÜ=çîÉê=íÜÉ=íê~åë~Åíáçå=äÉîÉäë=çÑ=íÜÉ=

î~êáçìë=áåëíêìãÉåíë=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=~=î~êáÉíó=çÑ=

áåÇáÅ~íçêë=E_mfÛë=ã~êâÉí=ëÜ~êÉI=åìãÄÉê=çÑ=Ç~óë=íç=ìåïáåÇ=

éçëáíáçåëI=ëáòÉ=~åÇ=îçä~íáäáíó=çÑ=ëéêÉ~ÇëI=ÉíÅKFI=~äíÜçìÖÜ=

~äï~óë=çÄëÉêîáåÖ=íÜÉ=çéÉê~íáåÖ=äáãáíë=ëÉí=Ñçê=É~ÅÜ=ã~êâÉíK=

=

^í=çîÉê~ää=äÉîÉäI=íÜÉ=äáèìáÇáíóJêáëâ=ã~å~ÖÉãÉåí=ëíê~íÉÖó=

Ñ~ääë=ìåÇÉê=íÜÉ=bñÉÅìíáîÉ=`çããáííÉÉÛë=íÉêãë=çÑ=êÉÑÉêÉåÅÉ=

~åÇ=áë=ÉñÉÅìíÉÇ=Äó=íÜÉ=dêçìéÛë=cáå~åÅÉ=aáîáëáçåI=Ä~ëÉÇ=çå=

íÜÉ=Åçåëí~åí=îáÖáä~åÅÉ=çÑ=ÉñéçëìêÉ=áåÇáÅ~íçêëI=~ë=ïÉää=~ë=

ÄÉáåÖ=íÜÉ=çÄàÉÅí=çÑ=ÅäçëÉ=ãçåáíçêáåÖ=Äó=íÜÉ=_ç~êÇ=çÑ=

aáêÉÅíçêëÛ=cáå~åÅá~ä=oáëâë=`çããáííÉÉK==

=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= UM=

iáèìáÇáíó=~åÇ=ÑìåÇáåÖ=

iáèìáÇáíó=ã~å~ÖÉãÉåí=ÅçåíáåìÉÇ=íç=ÄÉ=çåÉ=çÑ=íÜÉ=ã~áå=

éêáçêáíáÉë=áå=íÜÉ=Ñáêëí=ëÉãÉëíÉê=çÑ=OMNPK=_mf=éìêëìÉÇ=~=

Ä~ä~åÅÉÇ=ëáíì~íáçå=íÜêçìÖÜçìí=íÜÉ=ëÉãÉëíÉêW=

=

� få=íÜÉ=áåíÉêãÉÇá~íáçå=ÄìëáåÉëë=ïáíÜ=ÅìëíçãÉêëI=

ÅìëíçãÉê=êÉëçìêÅÉë=EêÉí~áä=ÇÉéçëáíë=~åÇ=ÄçåÇëF=

ÅçåëíáíìíÉ=íÜÉ=éêáåÅáé~ä=ëçìêÅÉ=çÑ=ÑìåÇáåÖI=êÉéêÉëÉåíáåÖ=

TUB=~åÇ=VRB=çÑ=íÜÉ=ÇçãÉëíáÅ=çéÉê~íáçåëÛ=~åÇ=

ÅçåëçäáÇ~íÉÇ=äç~å=éçêíÑçäáçI=êÉëéÉÅíáîÉäóX=

� qÜÉ=_~åâ=Ü~Ç=~=éçêíÑçäáç=çÑ=éìÄäáÅ=ÇÉÄí=Ñêçã=bìêçòçåÉ=

ÅçìåíêáÉë=î~äìÉÇI=~í=ã~êâÉí=éêáÅÉëI=~í=SKS=íÜKjK€,=~í=PM=

gìåÉ=OMNPI=çÑ=ïÜáÅÜ=PKS=íÜKjK€ ~êÉ=mçêíìÖìÉëÉ=ëÜçêíJ

íÉêã=éìÄäáÅJÇÉÄí=ëÉÅìêáíáÉëK=cìåÇáåÖ=çÑ=íÜáë=éçêíÑçäáçI=

ïÜáÅÜ=áíëÉäÑ=áë=íçí~ääó=ÇáëÅçìåí~ÄäÉ=~í=íÜÉ=b`_I=áë=ÇÉêáîÉÇ=

Ñêçã=ëÉÅìêáíáÉë=êÉéç=çéÉê~íáçåë=~åÇ=Ñêçã=êÉëçìêÅÉë=

çÄí~áåÉÇ=Ñêçã=íÜÉ=b`_=EQ=íÜKjK€FK=

� qÜÉ=éçêíÑçäáç=çÑ=~ëëÉíë=ÉäáÖáÄäÉ=Ñçê=ÑìåÇáåÖ=Ñêçã=íÜÉ=

bìêçëóëíÉã=íçí~ääÉÇ=NOKP=íÜKjK€ ~í=íÜÉ=ÉåÇ=çÑ=gìåÉK=lÑ=

íÜ~í=~ãçìåíI=íÜÉ=~ãçìåí=åçí=óÉí=ìíáäáëÉÇ=~åÇ=íÜÉêÉÑçêÉ=

Å~é~ÄäÉ=çÑ=ÄÉáåÖ=ÅçåîÉêíÉÇ=áåíç=áããÉÇá~íÉ=äáèìáÇáíó=~í=

íÜÉ=b`_=ï~ë=SKQ=íÜKjK€.=

� qÜÉ=êÉÑáå~åÅáåÖ=åÉÉÇë=çÑ=ãÉÇáìã=~åÇ=äçåÖJíÉêã=ÇÉÄí=

ã~íìêáåÖ=áå=íÜÉ=åÉñí=ÑÉï=óÉ~êë=~êÉ=ãáåáã~äW=N=MOU=jK€=

Ñêçã=OMNQ=íáää=OMNUK=fí=ëÜçìäÇ=~äëç=ÄÉ=åçíÉÇ=íÜ~í=áå=

OMNV=íÜÉêÉ=ïáää=ÄÉ=~=ëáÖåáÑáÅ~åí=êÉäÉ~ëÉ=çÑ=äáèìáÇáíó=ïáíÜ=

íÜÉ=êÉÇÉãéíáçå=çÑ=P=íÜKjK€=çÑ=ãÉÇáìã=~åÇ=äçåÖJíÉêã=

ÄçåÇë=ÜÉäÇ=Äó=_mf=áå=éçêíÑçäáçK=

=

cìåÇáåÖ=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNP=

cçääçïáåÖ=íÜÉ=ä~ìåÅÜ=~í=íÜÉ=ÉåÇ=çÑ=OMNN=~åÇ=ÄÉÖáååáåÖ=çÑ=

OMNO=çÑ=íÜÉ=Éñíê~çêÇáå~êó=PJóÉ~ê=äáèìáÇáíóJéêçîáëáçå=

çéÉê~íáçåë=EiqolF=íÜÉ=ã~êâÉí=ÄÉÅ~ãÉ=îÉêó=äáèìáÇI=Äìí=

ÉîÉå=ëç=íÜÉ=ëÜçêíJíÉêã=áåíÉêÄ~åâ=ã~êâÉí=ÇáÇ=åçí=ÄÉÖáå=íç=

ÑìåÅíáçåK==

qÜÉ=êÉçéÉåáåÖ=çÑ=áåíÉêÄ~åâ=äáåÉë=ÇáÇ=åçí=í~âÉ=éä~ÅÉ=~åÇ=

íÜÉ=ÖêÉ~íÉê=é~êí=çÑ=äáèìáÇáíó=ÄÉÖ~å=íç=ÄÉ=é~êâÉÇ=~í=íÜÉ=

b`_K=

=

qÜÉ=ãÉ~ëìêÉ=í~âÉå=Äó=íÜÉ=b`_=áå=gìäó=OMNO=çÑ=ÅìííáåÖ=

íÜÉ=ÇÉéçëáí=Ñ~Åáäáíó=ê~íÉ=Ñêçã=MKORB=íç=MB=ÅçåíêáÄìíÉÇ=íç=

íÜÉ=ëìÄëí~åíá~ä=êÉÇìÅíáçå=áå=íÜÉ=îçäìãÉ=çÑ=äáèìáÇáíó=éä~ÅÉÇ=

ïáíÜ=íÜÉ=b`_I=~äíÜçìÖÜ=íÜ~í=ÇÉÅêÉ~ëÉ=ÇáÇ=åçí=éêçÇìÅÉ=~åó=

ÉÑÑÉÅí=çå=íÜÉ=äáèìáÇáíó=ëï~ééÉÇ=ÄÉíïÉÉå=Ä~åâë=~í=íÜÉ=

ÅÉåíêÉ=çÑ=bìêçéÉ=~åÇ=íÜÉ=Ä~åâë=çÑ=íÜÉ=éÉêáéÜÉê~ä=ã~êâÉíëK==

=

få=g~åì~êó=~åÇ=cÉÄêì~êó=OMNP=íÜÉ=bìêçéÉ~å=`Éåíê~ä=_~åâ=

~ååçìåÅÉÇ=íÜÉ=éçëëáÄáäáíó=çÑ=íÜÉ=É~êäó=êÉé~óãÉåí=çÑ=íÜÉ=

íïç=PJóÉ~ê=çéÉê~íáçåë=EiqolFI=ïÜáÅÜ=ï~ë=ïÉää=êÉÅÉáîÉÇ=Äó=

íÜÉ=ã~êâÉí=~åÇ=áå=j~ó=íÜÉ=b`_=Åìí=íÜÉ=ÄÉåÅÜã~êâ=ê~íÉë==

ETJÇ~ó=äáèìáÇáíó=éêçîáëáçå=Ñ~Åáäáíó=Ñêçã=MKTRB=íç=MKRMBX=

íÜÉ=éÉêã~åÉåí=NJÇ~ó=äáèìáÇáíó=éêçîáëáçå=Ñ~Åáäáíó=Ñêçã=NKRB=

íç=NBX=ïÜáäÉ=íÜÉ=NJÇ~ó=äáèìáÇáíó=~Äëçêéíáçå=Ñ~Åáäáíó=

êÉã~áåÉÇ=~í=MBFK=_ÉëáÇÉë=íÜÉëÉ=ãÉ~ëìêÉëI=íÜÉ=b`_=

ÉåÅçìê~ÖÉÇ=íÜÉ=`Éåíê~ä=Ä~åâë=íç=ëíáãìä~íÉ=íÜÉ=äçÅ~ä=

áåíÉêÄ~åâ=ã~êâÉíëI=ïÜáÅÜ=áå=mçêíìÖ~ä=ÖáîÉ=êáëÉ=íç=íÜÉ=

ÅêÉ~íáçå=çÑ=íÜÉ=fåíÉêÄ~åâ=jçåÉó=j~êâÉí=ïáíÜ=~åÇ=ïáíÜçìí=

Öì~ê~åíÉÉK=

=

qÜÉ=ÅçåÇáíáçåë=Ñçê=mçêíìÖìÉëÉ=Ä~åâë=íç=~ÅÅÉëë=íÜÉ=

ÑìåÇáåÖ=ã~êâÉí=ÇìêáåÖ=íÜÉ=Ñáêëí=Ü~äÑ=çÑ=OMNP=ïÉêÉW=~ÅÅÉëë=

íç=íÜÉ=ëÜçêíJíÉêã=êÉéç=ã~êâÉíI=ïÜáÅÜ=ÑìåÅíáçåÉÇ=ïáíÜçìí=

áåíÉêêìéíáçåë=~åÇ=ïáíÜ=áåíÉêÉëí=ê~íÉë=ÄÉäçï=b`_=êÉÑá=ê~íÉëI=

~åÇ=íç=äçÅ~ä=áåíÉêÄ~åâ=ÑìåÇáåÖ=~åÇ=Ñêçã=^åÖçä~å=Ä~åâëK=

=

få=íÉêãë=çÑ=íÜÉ=Åçää~íÉê~ä=ÇÉã~åÇÉÇ=Ñêçã=íÜÉ=bìêçëóëíÉã=

íÜÉêÉ=ïÉêÉ=åç=ã~àçê=ÅÜ~åÖÉë=áå=íÜÉ=ÅêáíÉêá~=~åÇ=Ü~áêÅìíë=

ÇìêáåÖ=íÜÉ=Nëí=Ü~äÑ=çÑ=íÜÉ=óÉ~êK=få=gìäó=íÜÉêÉ=ï~ë=~=

ÇÉÅêÉ~ëÉ=áå=íÜÉ=éìÄäáÅJÇÉÄí=Ü~áêÅìíë=çÑ=íÜÉ=pí~íÉë=ïáíÜ=

ê~íáåÖë=~ÄçîÉ=^J=~åÇ=áå=íÜÉ=^_pI=~ë=ïÉää=~ë=~å=áåÅêÉ~ëÉ=áå=

íÜÉ=Ü~áêÅìíë=çå=ÅçîÉêÉÇ=ÄçåÇë=~åÇ=íÜÉ=éìÄäáÅ=ÇÉÄí=çÑ=

pí~íÉë=ïáíÜ=ê~íáåÖë=ÄÉäçï=^JK=^äíÉê~íáçåë=~êÉ=ÉñéÉÅíÉÇ=íç=

çÅÅìê=áå=íÜÉ=Ü~áêÅìíë=çÑ=íÜÉ=^_p=äáåâÉÇ=íç=äç~åë=~Çî~åÅÉÇ=

íç=pjbë=~ë=~=ãÉ~åë=çÑ=ÉåÅçìê~ÖáåÖ=äÉåÇáåÖ=íç=íÜÉëÉ=

ÑáêãëK=

=

pÜçêíJíÉêã=d~é=

_mfÛë=ëÜçêíJíÉêã=ÑìåÇáåÖ=d~é=EÇçãÉëíáÅ=~ÅíáîáíóF=

ÇÉÅêÉ~ëÉÇ=Ñêçã=JTIR=íÜKjK€ in=aÉÅÉãÄÉê=OMNO=íç=JSIT=

íÜKjK€ áå=gìåÉ=OMNPK=qÜÉ=ã~áå=Ñ~Åíçêë=ÄÉÜáåÇ=íÜáë=

ÄÉÜ~îáçìê=ïÉêÉW==

=

� ë~äÉë=ÇìêáåÖ=íÜÉ=Ñáêëí=èì~êíÉê=çÑ=OMNP=çÑ=íÜÉ=êÉã~áåáåÖ=

éçëáíáçå=áå=mçêíìÖìÉëÉ=qêÉ~ëìêó=_çåÇë=~ÅèìáêÉÇ=ÇìêáåÖ=

OMNOX=

� êÉáåÑçêÅÉãÉåí=ÇìêáåÖ=íÜÉ=Ñáêëí=Ü~äÑ=çÑ=íÜÉ=óÉ~ê=çÑ=íÜÉ=

qêÉ~ëìêó=_áääë=éçêíÑçäáç=çÑ=QNQ=j€X=

� ë~äÉ=çÑ=OPP=j€=çÑ=íÜÉ=ãáëÅÉää~åÉçìë=ÄçåÇë=éçêíÑçäáçX=

� éçëáíáîÉ=ÅÜ~åÖÉ=áå=íÜÉ=ÅçããÉêÅá~ä=d~é=çÑ=MKU=íÜKjK€;=

� êÉé~óãÉåí=çÑ=OQM=jK€ çÑ=çïå=ÇÉÄí.=

=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= UN=

qêÉåÇ=áå=ëÜçêíJíÉêã=ÑìåÇáåÖ=d^m= ^ãçìåíë=áå=jK€ 

d^m=~í=PN=aÉÅKNO= ET=QVMF=

`Ü~åÖÉ=áå=ÅçããÉêÅá~ä=äáèìáÇáíó=d^m== TTP=

oÉÇÉãéíáçå=çÑ=çïå=ÇÉÄí= EOQMF=

oÉÇÉãéíáçå=çÑ=ÄçåÇë=ÜÉäÇ= OPP=

p~äÉ=çÑ=qêÉ~ëìêó=_çåÇë= QOQ=

`Ü~åÖÉ=áå=qêÉ~ëìêó=_áääë=éçêíÑçäáç= EQNQF=

d^m=~í=PM=gìåKNP= ES=TNQF=

 

^í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=ëÜçêíJíÉêã=ÑìåÇáåÖ=ï~ë=ëéäáí=áå=

íÜÉ=ÑçääçïáåÖ=ã~ååÉêW=

=

� åÉí=ÇÉÄíçê=éçëáíáçå=áå=íÜÉ=ãçåÉó=ã~êâÉí=çÑ=NKT=íÜKjK€ 

~åÇ=ëÉÅìêáíáÉë=êÉéçë=çÑ=NKN=íÜKjK€. qÜÉ=ÇÉÅêÉ~ëÉ=áå=

ÑìåÇáåÖ=îá~=êÉéçë=ïÜÉå=Åçãé~êÉÇ=ïáíÜ=íÜÉ=ÉåÇ=çÑ=OMNO=

EJSSM=jK€F=êÉÑäÉÅíë=íÜÉ=ÇÉÅêÉ~ëÉ=áå=äáèìáÇáíó=åÉÉÇëX=

� ÑìåÇáåÖ=Ñêçã=íÜÉ=b`_=çÑ=Q=íÜKjK€. 

=

cáå~åÅáåÖ=çÑ=ëÜçêí=íÉêã=äáèìáÇáíó=éçëáíáçå= ^ãçìåíë=áå=jK€ 

== == OMNO= gìåKNP=

=pÜçêí=íÉêã=äÉåÇáåÖ== == = =

=iç~åë=íç=ÅêÉÇáí=áåëíáíìíáçåë== 1 TO= NOM=

[=1] 2 =TO= =NOM=

=pÜçêí=íÉêã=ÄçêêçïáåÖ==   = =

=jçåÉó=ã~êâÉí== 3 EN=SQQF= EN=TTSF=

=oÉéçë== 4 EN=TNPF= EN=MRPF=

[=3+4] 5 EP=PRTz= EO=UOVz=

=bìêç=ÅçããÉêÅá~ä=é~éÉê== 6 E=OMF= E=RF=

cìåÇáåÖ=Ñêçã=íÜÉ=b`_=EåÉí=çÑ=ÇÉéçëáíëF= 7 EQ=NUSF= EQ=MMMF=

[=Σ 5 to 7] 8 ET=RSOF= ES=UPQF=

=qçí~ä=ëÜçêí=íÉêã=Ö~é=xZNHUz= 9 ET=QVMF= ===ES=TNQF=

N=

cìåÇáåÖ=Ñêçã=íÜÉ=b`_=

_mf=ÇáÇ=åçí=ã~âÉ=íÜÉ=É~êäó=êÉé~óãÉåí=çÑ=íÜÉ=PJóÉ~ê=iqol=

ÑìåÇáåÖ=Åçåíê~ÅíÉÇ=Ñêçã=íÜÉ=b`_=áå=OMNN=~åÇ=OMNOK==

=

kçåÉíÜÉäÉëëI=íÜÉ=ÑìåÇáåÖ=ê~áëÉÇ=Ñêçã=íÜÉ=b`_=ÑÉää=Äó==

OMM=jK€=ÇìêáåÖ=íÜÉ=ëáñ=ãçåíÜëI=ÇìÉ=íç=íÜÉ=ãáåçê=äáèìáÇáíó=

êÉèìáêÉãÉåíë=ÑÉäí=ÇìêáåÖ=íÜÉ=éÉêáçÇK=

=
=

 

mçêíÑçäáç=çÑ=~ëëÉíë=ÉäáÖáÄäÉ=Ñçê=íÜÉ=bìêçëóëíÉã==

^í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=_mf=Ü~Ç=~=éçêíÑçäáç=çÑ=~ëëÉíë=

ÉäáÖáÄäÉ=Ñçê=íÜÉ=bìêçëóëíÉã=çÑ=NO=PMN=jK€=EÑáÖìêÉë=åÉí=çÑ=

éêáÅÉ=ÅÜ~åÖÉë=~åÇ=Ü~áêÅìíëFK=

=

q~âáåÖ=áåíç=~ÅÅçìåí=éçêíÑçäáç=Çê~ïáåÖë=çå=íÜ~í=Ç~íÉ=Ñçê=

êÉéç=çéÉê~íáçåëI=Ñçê=íÜÉ=Åçää~íÉê~äáë~íáçå=çÑ=î~êáçìë=äá~Äáäáíó=

~åÇ=Ñçê=ÑìåÇáåÖ=Ñêçã=íÜÉ=b`_I=_mf=Ü~Ç=~í=áíë=Çáëéçë~ä=~å=

~ÇÇáíáçå~ä=ÑìåÇáåÖ=Å~é~Äáäáíó=Ñêçã=íÜÉ=b`_=çÑ=S=PVS=jK€K=

=

^ëëÉíë=ÉäáÖáÄäÉ=Ñçê=íÜÉ=bìêçëóëíÉã= ^ãçìåíë=áå=jK€ 

== == OMNO= gìåKNP=

qçí~ä=ÉäáÖáÄäÉ=~ëëÉíë
N
= 1 NN=TUP= NO=PMN=

=çÑ=ïÜáÅÜW=~ëëÉíë=ÖáîÉå=~ë=Åçää~íÉê~ä
O
= 2 O=MUT= N=URU=

kÉí=ÉäáÖáÄäÉ=~ëëÉíë==========[= 1 - 2]= 3 V=SVS= NM=QQP=

=rëÉÇ=~ë=Åçää~íÉê~ä=áå=ÑìåÇáåÖ=ïáíÜ=b`_== 4 Q=OPP= Q=MQS=

^î~áä~ÄäÉ=ÉäáÖáÄäÉ=~ëëÉíë=====[= 3 - 4]= 5 R=QSP= S=PVS=

NF=qçí~ä=~ëëÉíë=ÉäáÖáÄäÉ=Ñçê=íÜÉ=bìêçëóëíÉã=ÑìåÇáåÖI=åÉí=çÑ=éêáÅÉ=~ééêÉÅá~íáçå=~åÇ=Ü~áêÅìíë=

~åÇ=ÄÉÑçêÉ=ìíáäáë~íáçåK=

OF=^ëëÉíë=ÖáîÉå=~ë=Åçää~íÉê~ä=íç=ÉåíáíáÉë=çíÜÉê=íÜ~å=íÜÉ=b`_K=

=

qÜÉ=áåÅêÉ~ëÉ=áå=íÜÉ=éçêíÑçäáç=çÑ=ÉäáÖáÄäÉ=~ëëÉíë=áå=íÜÉ=Nëí=

Ü~äÑ=çÑ=OMNP=ÉëëÉåíá~ääó=êÉÑäÉÅíë=íÜÉ=ÜáÖÜÉê=î~äì~íáçå=

~ííêáÄìíÉÇ=Äó=íÜÉ=b`_=íç=íÜÉ=Åçää~íÉê~äáëÉÇ=~åÇ=êÉí~áåÉÇ=

ÄçåÇë=EãçêíÖ~ÖÉ=ÄçåÇë=~åÇ=ëÉÅìêáíáë~íáçåë=ã~ÇÉ=Ñçê=íÜÉ=

b`_=éçêíÑçäáçFW=

=

mêçëéÉÅíë=Ñçê=íÜÉ=äáèìáÇáíó=Ä~ÅâÖêçìåÇ=áå=íÜÉ=ëÉÅçåÇ=Ü~äÑ=

çÑ=OMNP=

kç=ëìÄëí~åíá~ä=ÅÜ~åÖÉë=~êÉ=ÉåîáëáçåÉÇ=íç=_mfÛë=äáèìáÇáíó=

éêçÑáäÉ=ÇìêáåÖ=íÜÉ=ëÉÅçåÇ=Ü~äÑ=çÑ=OMNPW=ÇÉÄí=êÉÇÉãéíáçåë=

ìé=íáää=íÜÉ=ÉåÇ=çÑ=íÜÉ=óÉ~ê=~êÉ=ãáåáã~äI=~ë=ïÉää=~ë=íÜÉ=

éçêíÑçäáç=êÉÇÉãéíáçåëK=

=

jÉÇáìã=~åÇ=äçåÖJíÉêã=ÇÉÄí=êÉÑáå~åÅáåÖ=åÉÉÇë=~êáëáåÖ=áå=

íÜÉ=åÉñí=ÑÉï=óÉ~êë=~êÉ=åçí=ëáÖåáÑáÅ~åíW=N=MOU=jK€=Ñêçã=

OMNQ=íç=OMNUK=fí=áë=~äëç=ïçêíÜ=ãÉåíáçåáåÖ=íÜ~í=áå=OMNV=

íÜÉêÉ=ïáää=ÄÉ=~=ëìÄëí~åíá~ä=êÉäÉ~ëÉ=çÑ=äáèìáÇáíó=íÜêçìÖÜ=íÜÉ=

êÉÇÉãéíáçå=çÑ=P=íÜçìë~åÇ=jK€=çÑ=ãÉÇáìã=~åÇ=äçåÖJíÉêã=

ÄçåÇë=ÜÉäÇ=Äó=_mf=áå=éçêíÑçäáçK=

=

^í=íïç=ãçãÉåíë=J=áå=j~êÅÜ=OMNP=~åÇ=åçï=~ÑíÉê=íÜÉ=ÅäçëÉ=

çÑ=íÜÉ=Nëí=Ü~äÑ=çÑ=íÜÉ=óÉ~ê=áå=gìäó=J=_~åÅç=_mf=ã~ÇÉ=íÜÉ=

É~êäó=êÉÇÉãéíáçå=çÑ=OMM=jK€ and =UM=jK€I=êÉëéÉÅíáîÉäó=çÑ=

íÜÉ=ÅçåíáåÖÉåí=ÅçåîÉêíáÄäÉ=ëìÄçêÇáå~íÉÇ=ÄçåÇë=~ÑíÉê=

çÄí~áåáåÖ=_~åâ=çÑ=mçêíìÖ~ä=~ìíÜçêáë~íáçåK=

=

táíÜ=íÜÉëÉ=êÉé~óãÉåíëI=íÜÉ=~ãçìåí=çÑ=ÅçåíáåÖÉåí=

ÅçåîÉêíáÄäÉ=ëìÄçêÇáå~íÉÇ=ÄçåÇë=ÜÉäÇ=Äó=íÜÉ=mçêíìÖìÉëÉ=

pí~íÉ=ï~ë=êÉÇìÅÉÇ=íç=VOM=jK€K==



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= UO=

lmbo^qflk^i=ofphp=

j~å~ÖÉãÉåí=éêçÅÉëë=

léÉê~íáçå~ä=êáëâI=ÇÉÑáåÉÇ=~ë=íÜÉ=êáëâ=çÑ=áåÅìêêáåÖ=Ñáå~åÅá~ä=

äçëëÉë=éêçîçâÉÇ=Äó=ÇÉÑáÅáÉåÅáÉë=EëÜçêíÅçãáåÖëF=áå=íÜÉ=

ÇÉÑáåáíáçå=çê=ÉñÉÅìíáçå=çÑ=éêçÅÉÇìêÉëI=Ñ~áäìêÉë=áå=íÜÉ=

áåÑçêã~íáçå=ëóëíÉãë=çê=~ë=~=ÅçåëÉèìÉåÅÉ=çÑ=ÉñíÉêå~ä=

Ñ~ÅíçêëI=áë=áåÜÉêÉåí=íç=~åó=~ÅíáîáíáÉëK=

=

qÜÉ=_mf=dêçìé=Ü~ë=éêçÅÉÇìêÉë=áãéäÉãÉåíÉÇ=Ñçê=ã~å~ÖáåÖ=

çéÉê~íáçå~ä=êáëâë=ïáíÜ=íÜÉ=ìäíáã~íÉ=Öç~ä=çÑ=ã~ñáãáëáåÖ=íÜÉ=

ëÉÅìêáíóI=êÉëáäáÉåÅÉ=~åÇ=ÉÑÑáÅáÉåÅó=çÑ=íÜÉ=ã~å~ÖÉãÉåí=çÑ=

íÜÉ=~ëëÉíë=áå=áíë=ÅìëíçÇó=~åÇ=íÜÉ=ëÉêîáÅÉ=êÉåÇÉêÉÇ=íç=íÜÉ=

ÅìëíçãÉêK==

=

qÜÉ=ã~å~ÖÉãÉåí=çÑ=çéÉê~íáçå~ä=êáëâë=áë=íÜÉ=êÉëéçåëáÄáäáíó=

çÑ=íÜÉ=_ç~êÇ=çÑ=aáêÉÅíçêëÛ=bñÉÅìíáîÉ=`çããáííÉÉ=E`b`^F=

~åÇ=áë=çéÉê~íáçå~ääó=ÇÉäÉÖ~íÉÇ=íç=ëéÉÅáÑáÅ=ÅçããáííÉÉëK=qÜÉ=

léÉê~íáçå~ä=oáëâë=`çããáííÉÉ=~ééêçîÉë=~åÇ=éÉêáçÇáÅ~ääó=

êÉîáÉïë=íÜÉ=éêáåÅáéäÉë=çÑ=áÇÉåíáÑáÅ~íáçåI=Éî~äì~íáçåI=

ÅçåíêçäI=ãçåáíçêáåÖ=~åÇ=ãáíáÖ~íáçå=çÑ=çéÉê~íáçå~ä=êáëâëK=

páãáä~êäóI=íÜÉ=_ìëáåÉëë=`çåíáåìáíó=`çããáííÉÉ=ëìéÉêîáëÉë=

íÜÉ=áãéäÉãÉåí~íáçå=çÑ=íÜÉ=éçäáÅáÉë=~åÇ=éêçÅÉÇìêÉë=ïÜáÅÜI=

áå=ÅçåÑçêãáíó=ïáíÜ=íÜÉ=êÉÅçããÉåÇ~íáçåë=çÑ=íÜÉ=

pìéÉêîáëçêó=båíáíáÉë=~áã=íç=ÉåëìêÉ=_mfÛë=ìåáåíÉêêìéíÉÇ=

ÑìåÅíáçåáåÖK=dáîÉå=áíë=ëéÉÅáÑáÅáíóI=íÜÉ=fåÑçêã~íáçå=pÉÅìêáíó=

Ççã~áå=áë=ìåÇÉê=íÜÉ=ëíÉï~êÇëÜáé=çÑ=~å=fåÑçêã~íáçå=

pÉÅìêáíó=`çããáííÉÉ=ïÜáÅÜ=ïáíÜ=íÜÉ=åÉÅÉëë~êó=íÉÅÜåáÅ~ä=

ÉñéÉêíáëÉ=ëìéÉêîáëÉë=~åÇ=ãçåáíçêë=íÜÉ=áåáíá~íáîÉë=ÇáêÉÅíÉÇ=

~í=ÅçåíêçääáåÖ=íÜÉ=ÉñéçëìêÉ=íç=íÜçëÉ=êáëâëK=

=

qÜÉ=ã~å~ÖÉãÉåí=ãçÇÉä=~ÇçéíÉÇ=áë=Ä~ëÉÇ=çå=~=ëóëíÉã=çÑ=

ëÉäÑJÉî~äì~íáçå=çÑ=íÜÉ=êáëâë=~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=éêçÅÉëëÉë=

~åÇ=çå=íÜÉ=ÇÉÅÉåíê~äáëÉÇ=êÉÅçêÇáåÖ=çÑ=áåÅáÇÉåíëI=Å~êêáÉÇ=

çìí=ÇáêÉÅíäó=Äó=íÜÉ=~êÉ~=ïÜÉêÉ=áí=çÅÅìêêÉÇK=^í=É~ÅÜ=

aáîáëáçå=íÜÉêÉ=~êÉ=äçÅ~ä=çéÉê~íáçå~äJêáëâ=ã~å~ÖÉêë=ÅÜ~êÖÉÇ=

ïáíÜ=íÜÉ=áÇÉåíáÑáÅ~íáçå=~åÇ=íÜÉ=ÇÉÑáåáíáçå=çÑ=ãáíáÖ~íáçå=

ãÉ~ëìêÉëK=

=

qÜÉ=léÉê~íáçå~ä=oáëâë=^å~äóëáë=~åÇ=`çåíêçä=^êÉ~I=

áåíÉÖê~íÉÇ=ïáíÜáå=íÜÉ=lêÖ~åáë~íáçå=~åÇ=nì~äáíó=aáîáëáçåI=

ïÜáÅÜ=áë=éÉêã~åÉåíäó=~åÇ=ÉñÅäìëáîÉäó=ÇÉÇáÅ~íÉÇ=íç=íÜÉ=

j~å~ÖÉãÉåí=çÑ=léÉê~íáçå~ä=oáëâëI=ÅçåÅÉáîÉë=~åÇ=

ÇÉîÉäçéë=íÜÉ=ãÉíÜçÇçäçÖáÉë=Ñçê=ã~å~ÖáåÖ=êáëâI=íÜÉ=

éêÉé~ê~íáçå=~åÇ=~å~äóëáë=çÑ=ã~å~ÖÉãÉåí=áåÑçêã~íáçåI=~åÇ=

ìåÇÉêí~âÉë=íÜÉ=êÉäÉî~åí=êÉéçêíáåÖK=qÜáë=^êÉ~I=ÄÉëáÇÉë=

ÉåëìêáåÖ=Åçãéäá~åÅÉ=ïáíÜ=íÜÉ=ÖçîÉêå~åÅÉ=ãçÇÉä=

áåëíáíìíÉÇI=ÅççêÇáå~íÉë=íÜÉ=äçÅ~ä=çéÉê~íáçå~äJêáëâ=ã~å~ÖÉêë=

~åÇ=~ëëáëíë=áå=íÜÉ=çéÉê~íáçå~äáò~íáçå=çÑ=íÜÉ=êÉëéÉÅíáîÉ=

éêçÅÉÇìêÉëK=

=

bî~äì~íáçå=çÑ=ÉñéçëìêÉ=íç=çéÉê~íáçå~ä=êáëâ=

qÜÉ=çéÉê~íáçå~ä=êáëâ=çÅÅìêêÉåÅÉë=~êÉ=íóéáÑáÉÇ=ìëáåÖ=íÜÉ=

êáëâ=í~ÄäÉ=Éåîáë~ÖÉÇ=áå=íÜÉ=_~åâ=çÑ=mçêíìÖ~äÛë=êÉÖìä~íáçåëK==

=

qÜÉ=ÇáëíêáÄìíáçå=çÑ=çÅÅìêêÉåÅÉë=áå=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNP=Äó=

íÜÉ=íóéÉ=çÑ=êáëâ=áå=íÉêãë=çÑ=ÑêÉèìÉåÅó=~åÇ=Ñáå~åÅá~ä=

áãé~ÅíI=ï~ë=~ë=ÑçääçïëW=

 

içëëÉë=~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=çÅÅìêêÉåÅÉ=çÑ=çéÉê~íáçå~ä=êáëâ=

áå=íÜÉ=N
ëí
=Ü~äÑ=OMNP=

_êÉ~âÇçïå=Äó=äçëë=~ãçìåí=~åÇ=ÑêÉèìÉåÅó=

qóéÉ=çÑ=êáëâ=  BÑêÉèìÉåÅó=
B=ÉÑÑÉÅíáîÉ=

áãé~Åí=

bñÉÅìíáçåI=ÇÉäáîÉêó=~åÇ=

ã~å~ÖÉãÉåí=çÑ=éêçÅÉëëÉë=
1 RQKMB= RKQB=

bñíÉêå~ä=Ñê~ìÇ= 2 OPKVB= SKOB=

fåíÉêå~ä=Ñê~ìÇ= 3 NKSB= UTKOB=

líÜÉê= 4 OMKRB= NKPB=

qçí~ä= [= Σ 1 to 4]= 5 NMMKMB= NMMKMB=

 

_ìëáåÉëë=Åçåíáåìáíó=

qÜÉ=_ìëáåÉëë=`çåíáåìáíó=mä~åë=çÑ=É~ÅÜ=çåÉ=çÑ=íÜÉ=dêçìéÛë=

ÄçÇáÉë=ÇÉí~áä=íÜÉ=ëíê~íÉÖó=çÑ=_mfÛë=êÉëéçåëÉ=íç=ÉîÉåíë=

Å~é~ÄäÉ=çÑ=éìííáåÖ=~í=êáëâ=íÜÉ=ë~ÑÉíó=çÑ=éÉêëçåë=~åÇ=çíÜÉê=

~ëëÉíë=çê=ïÜáÅÜ=Å~ìëÉ=íÜÉ=áåíÉêêìéíáçå=íç=åçêã~ä=

ÑìåÅíáçåáåÖI=áÇÉåíáÑóáåÖ=íÜÉ=éêçÅÉÇìêÉë=~åÇ=~äíÉêå~íáîÉ=

êÉëçìêÅÉë=Ñçê=Öì~ê~åíÉÉáåÖ=íÜÉ=Åçåíáåìáíó=çÑ==ÅêáíáÅ~ä=

~ÅíáîáíáÉëK==

=

qÜÉëÉ=éä~åë=~åÇ=íÜÉ=áåÑçêã~íáçå=ëìééçêíáåÖ=íÜÉã=~êÉ=

äçÅ~íÉÇ=~í=ëáíÉë=çÑÑ=íÜÉ=_~åâÛë=éêÉãáëÉë=áå=êÉÇìåÇ~åí=

ëóëíÉãëI=~î~áä~ÄäÉ=~åÇ=~ÅÅÉëëáÄäÉ=íç=íÜÉ=êÉëéÉÅíáîÉ=

ã~å~ÖÉêë=~í=~åó=ãçãÉåí=~åÇ=~í=~åó=äçÅ~íáçåK==

=

fí=áë=ïçêíÜ=ÜáÖÜäáÖÜíáåÖ=íÜÉ=ÉñáëíÉåÅÉ=çÑ=~äíÉêå~íáîÉ=

éêÉãáëÉë=~åÇ=íÉÅÜåçäçÖáÅ~ä=éä~íÑçêãë=Ñçê=Öì~ê~åíÉÉáåÖ=íÜÉ=

_~åâÛë=ÑìåÅíáçåáåÖ=ìåÇÉê=ÅçåíáåÖÉåÅó=ÅçåÇáíáçåëK==

=

få=íÜÉ=Nëí=Ü~äÑ=çÑ=OMNPI=ÄÉëáÇÉë=íÜÉ=Åçåíáåìçìë=êÉîáëáçåë=

~åÇ=~Ç~éí~íáçåë=êÉëéÉÅíáîÉäó=çÑ=íÜÉ=~å~äóëÉë=çÑ=íÜÉ=áãé~Åí=

~åÇ=íÜÉ=_ìëáåÉëë=`çåíáåìáíó=mä~åëI=íÜÉ=`çããìåáÅ~íáçå=

j~åì~ä=áå=êÉëéçåëÉ=íç=áåÅáÇÉåíë=ï~ë=éìÄäáëÜÉÇK==

^=íêá~ä=êìå=çÑ=íÜÉ=~Åíáî~íáçå=çÑ=íÜÉ=~äíÉêå~íáîÉ=

íÉÅÜåçäçÖáÅ~ä=áåÑê~ëíêìÅíìêÉë=Eaáë~ëíÉê=oÉÅçîÉêó=mä~åF=ï~ë=

êÉ~äáëÉÇ=ïÜáäÉ=íÜÉ=ÑìåÅíáçåáåÖ=ÅçåÇáíáçåë=~í=íÜÉ=éêÉãáëÉë=

íç=ÄÉ=ìëÉÇ=áå=ÅçåíáåÖÉåÅó=ëáíì~íáçåë=ïÉêÉ=çéíáãáëÉÇK=

=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= UP=

fåÑçêã~íáçå=ëÉÅìêáíó=

qÜÉ=áåíÉÖê~íáçå=çÑ=íÜÉ=ã~å~ÖÉãÉåí=çÑ=fåÑçêã~íáçå=

pÉÅìêáíó=êáëâë=áå=íÜÉ=çîÉê~ää=léÉê~íáçå~ä=oáëâë=ãçÇÉä=ï~ë=

ÅçåëçäáÇ~íÉÇ=ïÜáäÉ=ã~áåí~áåáåÖ=~=ëíêçåÖ=äáåâ=íç=íÜÉ=

áåÑçêã~íáçå=ëóëíÉãëK=

=

^å=áåÑçêã~íáçå=Åä~ëëáÑáÅ~íáçå=ãçÇÉä=ï~ë=áãéäÉãÉåíÉÇ=

ïÜáäÉ=íÜÉ=ãÉíÜçÇçäçÖó=ìëÉÇ=áå=íÜÉ=ã~å~ÖÉãÉåí=~åÇ=

ãçåáíçêáåÖ=íÜÉ=êáëâë=çÑ=íÜÉ=áåÑçêã~íáçå=ëóëíÉãë=~åÇ=

ëÉÅìêáíó=ï~ë=êÉîáëÉÇK=qÜÉ=êÉîáÉï=çÑ=íÜÉ=éêÉîÉåíáçå=ãÉ~åë=

áë=éÉêÑçêãÉÇ=ÅçåíáåìçìëäóI=êÉáåÑçêÅáåÖ=íÜÉã=ïÜÉåÉîÉê=

åÉÅÉëë~êó=ïÜáäÉ=ãçåáíçêáåÖ=ÄçíÜ=áåíÉêå~ä=ëÉÅìêáíó=~åÇ=íÜÉ=

ìíáäáë~íáçå=çÑ=íÜÉ=ÜçãÉÄ~åâáåÖ=ÅÜ~ååÉäëK=

=

ibd^i=ofphp=

få=íÜÉ=ëéÉÅáÑáÅ=Ççã~áå=çÑ=léÉê~íáçå~ä=oáëâë=Ó=äÉÖ~ä=êáëâë=Ó=

íÜÉêÉ=áë=íÜÉ=éçëëáÄáäáíó=çÑ=áåÅìêêáåÖ=ìåÉñéÉÅíÉÇ=äçëëÉë=

ëíÉããáåÖ=Ñêçã=ëÜçêíÅçãáåÖë=áå=íÜÉ=~å~äóëáë=çÑ=íÜÉ=äÉÖ~ä=

Ñê~ãÉïçêâ=~ééäáÅ~ÄäÉ=~í=~=ÖáîÉå=ãçãÉåí=íç=íÜÉ=Åçåíê~Åíë=L=

éçëáíáçåë=íç=ÄÉ=Éëí~ÄäáëÜÉÇ=çê=Ñêçã=~å=~äíÉê~íáçå=íç=íÜÉ=

ë~ãÉ=äÉÖ~ä=Ñê~ãÉïçêâK=

=

péÉÅá~ä=~ííÉåíáçå=áë=é~áÇ=áå=íÜÉ=êÉ~äã=çÑ=äÉÖ~ä=êáëâë=íç=íÜÉ=

~å~äóëáë=çÑ=íÜÉ=äÉÖ~ä=Ñê~ãÉïçêâ=~åÇ=íç=íÜÉ=áÇÉåíáÑáÅ~íáçå=çÑ=

~åó=êÉÖìä~íçêó=ëÜçêíÅçãáåÖëX=íç=íÜÉ=~å~äóëáë=çÑ=íÜÉ=

éêçëéÉÅíë=çÑ=ÅÜ~åÖÉë=íç=íÜÉ=äÉÖ~ä=Ñê~ãÉïçêâ=~åÇ=íÜÉáê=

ÅçåëÉèìÉåÅÉëX=íç=íÜÉ=Åä~êáÑáÅ~íáçå=çÑ=íÜÉ=å~íìêÉ=çÑ=

Åçåíê~Åíì~ä=êÉä~íáçåëÜáéë=~åÇ=íÜÉ=áåíÉêéêÉí~íáçå=ÖáîÉå=íç=

íÜÉã=Äó=íÜÉ=ÅçìåíÉêé~êíáÉëX=íÜÉ=~å~äóëáë=çÑ=éêçÇìÅíëI=íÜÉáê=

äÉÖ~ä=ëáíì~íáçåI=ÅÉåíê~äáë~íáçå=çÑ=ÅçããìåáÅ~íáçåë=íç=íÜÉ=

ëìéÉêîáëáçå=~ìíÜçêáíáÉë=~åÇ=íÜÉ=Çê~ïáåÖ=ìé=çÑ=íÜÉ=

êÉëéÉÅíáîÉ=éêçÅÉëëÉë=Ñçê=ëìÄãáëëáçå=íç=ëìÅÜ=~ìíÜçêáíáÉëX=

~åÇ=íç=íÜÉ=áÇÉåíáÑáÅ~íáçåLéêçéçë~äë=çÑ=ãÉ~ëìêÉë=Å~é~ÄäÉ=çÑ=

êÉÇìÅáåÖ=ÉîÉåíì~ä=äáíáÖ~íáçå=êáëâëK=

=



^almqflk=lc=qeb=ob`ljjbka^qflkp=lc=qeb=cfk^k`f^i=pq^_fifqv=clorj=^ka=lc=qeb=`ljjfqqbb=lc=

brolmb^k=_^khfkd=prmbosfplop=obi^qfkd=ql=qeb=qo^kpm^obk`v=lc=fkcloj^qflk=^ka=s^ir^qflk=lc=

^ppbqp=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= UQ=

qÜÉ=cáå~åÅá~ä=pí~Äáäáíó=cçêìã=EcpcFI=áå=íÜÉ=êÉéçêí=&oÉéçêí=çÑ=íÜÉ=

cáå~åÅá~ä=pí~Äáäáíó=cçêìã=çå=båÜ~åÅáåÖ=j~êâÉí=~åÇ=fåëíáíìíáçå~ä=

oÉëáäáÉåÅÉÒI=çÑ=NN=^éêáä=OMMUI=~åÇ=íÜÉ=`çããáííÉÉ=çÑ=bìêçéÉ~å=

_~åâáåÖ=pìéÉêîáëçêë=E`b_pFI=áå=íÜÉ=êÉéçêíë=&`b_p=êÉéçêí=çå=

Ä~åâëD=íê~åëé~êÉåÅó=çå=~ÅíáîáíáÉë=~åÇ=éêçÇìÅíë=~ÑÑÉÅíÉÇ=Äó=íÜÉ=

êÉÅÉåí=ã~êâÉí=íìêãçáäÒ=~åÇ=&oÉéçêí=çå=áëëìÉë=êÉÖ~êÇáåÖ=íÜÉ=

î~äì~íáçå=çÑ=ÅçãéäÉñ=~åÇ=áääáèìáÇ=Ñáå~åÅá~ä=áåëíêìãÉåíëÒI=ÄçíÜ=çÑ=

NU=gìåÉ=OMMUI=áëëìÉÇ=~=ëÉêáÉë=çÑ=êÉÅçããÉåÇ~íáçåë=êÉä~íáåÖ=íç=

íÜÉ=íê~åëé~êÉåÅó=~åÇ=ÇáëÅäçëìêÉ=çÑ=áåÑçêã~íáçåK==

=

qÜÉ=_~åâ=çÑ=mçêíìÖ~äI=íÜêçìÖÜ=íÜÉ=ÅáêÅìä~êJäÉííÉêë=VT=L=MU=L=

ap_ao=çÑ=P=aÉÅÉãÄÉê=OMMU=~åÇ=RU=L=MV=L=ap_ao=çÑ=R=^ìÖìëí=

OMMVI=Ü~ë=êÉÅçããÉåÇÉÇ=íÜ~íI=áå=íÜÉ=~ÅÅçìåíáåÖ=êÉéçêíáåÖI=~=

ëÉé~ê~íÉ=ÅÜ~éíÉê=çê=~=ëéÉÅáÑáÅ=~ååÉñ=áë=éêÉé~êÉÇ=~ë=é~êí=çÑ=íÜÉ=

^ååì~ä=~åÇ=fåíÉêáã=oÉéçêíëI=ÇÉëáÖåÉÇ=íç=êÉëéçåÇ=íç=íÜÉ=

êÉÅçããÉåÇ~íáçåë=çÑ=íÜÉ=`b_p=~åÇ=çÑ=íÜÉ=cpcI=í~âáåÖ=áåíç=

~ÅÅçìåí=íÜÉ=éêáåÅáéäÉ=çÑ=éêçéçêíáçå~äáíó=~åÇ=ÑçääçïáåÖ=íÜÉ=

èìÉëíáçåå~áêÉ=éêÉëÉåíÉÇ=~ë=~å=~ååÉñ=íç=íÜÉ=_~åâ=çÑ=mçêíìÖ~äÛë=

ÅáêÅìä~êJäÉííÉê=QS=L=MU=L=ap_aoK==

=

_mf=~ííêáÄìíÉë=ÖêÉ~í=áãéçêí~åÅÉ=íç=íÜÉ=ã~áåíÉå~åÅÉ=çÑ=~=Ñê~åâ=

~åÇ=íê~åëé~êÉåí=êÉä~íáçåëÜáé=ïáíÜ=ëÜ~êÉÜçäÇÉêëI=áåîÉëíçêëI=

Ñáå~åÅá~ä=~å~äóëíëI=~ìíÜçêáíáÉë=~åÇ=çíÜÉê=Å~éáí~ä=ã~êâÉí=éä~óÉêëK=

qÜÉ=ÇáëëÉãáå~íáçå=çÑ=~ÅÅìê~íÉI=íáãÉäóI=êÉÖìä~êI=ÅäÉ~ê=~åÇ=

ìåÄá~ëÉÇ=áåÑçêã~íáçå=ïÜáÅÜ=áë=áãéçêí~åí=Ñçê=Éî~äì~íáåÖ=íÜÉáê=

äáëíÉÇ=ëÜ~êÉë=ÅçåëíáíìíÉë=~=ÅçåÅÉêå=çÑ=é~ê~ãçìåí=áãéçêí~åÅÉ=~í=

_mfK=

=

qÜêçìÖÜçìí=íÜÉ=aáêÉÅíçêëÛ=oÉéçêí=~åÇ=íÜÉ=Ñáå~åÅá~ä=ëí~íÉãÉåíë=

~åÇ=êÉëéÉÅíáîÉ=åçíÉëI=_mf=ÇÉëÅêáÄÉë=áå=ÇÉí~áä=íÜÉ=dêçìéÛë=

ÄìëáåÉëë=~åÇ=ÖçîÉêå~åÅÉ=ãçÇÉäëI=íÜÉ=ã~àçê=êáëâë=áåÜÉêÉåí=áå=íÜÉ=

dêçìéÛë=çéÉê~íáçåëI=íÜÉ=éêçÅÉëëÉë=çÑ=êáëâ=~å~äóëáë=~åÇ=

ã~å~ÖÉãÉåí=~åÇ=íÜÉ=Çáîáëáçå=çÑ=êÉëéçåëáÄáäáíáÉë=~ãçåÖëí=íÜÉ=

î~êáçìë=ÄçÇáÉëI=ã~âÉë=~=ÇÉí~áäÉÇ=~å~äóëáë=çÑ=íÜÉ=~Åíáîáíó=Å~êêáÉÇ=

çìí=~åÇ=íÜÉ=êÉëìäíë=çÄí~áåÉÇ=áå=íÜÉ=Nëí=Ü~äÑ=OMNPI=~åÇ=íÜÉ=

áãé~Åíë=çÑ=íÜÉ=ÉÅçåçãáÅ=~åÇ=ã~êâÉíëÛ=Ä~ÅâÖêçìåÇ=çå=ÄìëáåÉëëI=

êÉëìäíë=~åÇ=Å~éáí~äI=~åÇ=áí=ÇÉëÅêáÄÉë=íÜÉ=~ÅÅçìåíáåÖ=éçäáÅáÉë=~åÇ=

î~äì~íáçå=ãÉíÜçÇë=çÑ=Ñáå~åÅá~ä=~ëëÉíë=~åÇ=éêÉëÉåíë=èì~äáí~íáîÉ=

~åÇ=èì~åíáí~íáîÉ=áåÑçêã~íáçå=ÅçåÅÉêåáåÖ=íÜÉ=ÉñéçëìêÉë=íç=

Ñáå~åÅá~ä=~ëëÉíëK==

=

få=çêÇÉê=íç=Åçãéäó=ïáíÜ=íÜÉ=_~åâ=çÑ=mçêíìÖ~äÛë=êÉÅçããÉåÇ~íáçåI=

íÜÉ=éêÉëÉåí=ÅÜ~éíÉê=éêçîáÇÉë=~=êÉëéçåëÉ=íç=íÜÉ=~ÑçêÉë~áÇ=

èìÉëíáçåå~áêÉI=ìëáåÖ=ÅêçëëJêÉÑÉêÉåÅÉë=íç=íÜÉ=ãçêÉ=ÇÉí~áäÉÇ=

áåÑçêã~íáçå=éêÉëÉåíÉÇ=áå=íÜÉ=oÉéçêí=~åÇ=^ÅÅçìåíë=Ñçê=íÜÉ=N
ëí
=

ëÉãÉëíÉê=OMNPK=

=

fK=_rpfkbpp=jlabi=

=

NK=aÉëÅêáéíáçå=çÑ=íÜÉ=ÄìëáåÉëë=ãçÇÉä=

få=íÜÉ=ÅÜ~éíÉê=çÑ=íÜÉ=aáêÉÅíçêëÛ=oÉéçêí=ÇÉ~äáåÖ=ïáíÜ=íÜÉ=Ñáå~åÅá~ä=

~åÇ=ÄìëáåÉëë=ëíêìÅíìêÉI=~=ÇÉí~áäÉÇ=ÇÉëÅêáéíáçå=áë=éêÉëÉåíÉÇ=çÑ=íÜÉ=

dêçìéÛë=Ñáå~åÅá~ä=ëíêìÅíìêÉ=~åÇ=íÜÉ=ã~áå=ÄìëáåÉëë=~êÉ~ëK=

=

qÜÉ=_mf=dêçìéÛë=~Åíáîáíó=áë=ÅÉåíêÉÇ=çå=íÜÉ=ÅçããÉêÅá~ä=Ä~åâáåÖ=

ÄìëáåÉëëI=éêÉÇçãáå~åíäó=ÑçÅìëÉÇ=çå=íÜÉ=~ííê~Åíáçå=çÑ=`ìëíçãÉê=

êÉëçìêÅÉë=~åÇ=çå=íÜÉ=Öê~åíáåÖ=çÑ=äç~åë=íç=áåÇáîáÇì~äëI=Åçãé~åáÉë=

~åÇ=áåëíáíìíáçåëI=áå=mçêíìÖ~ä=íÜêçìÖÜ=_~åÅç=_mfI=~åÇ=áå=^åÖçä~=

íÜêçìÖÜ=_c^K=qÜÉ=dêçìé=~äëç=Å~êêáÉë=çå=áåîÉëíãÉåí=Ä~åâáåÖ=

~ÅíáîáíáÉë=EbèìáíáÉëI=`çêéçê~íÉ=cáå~åÅÉI=mêáî~íÉ=_~åâáåÖ=~åÇ=

mêáî~íÉ=bèìáíóF=~åÇ=~ëëÉí=ã~å~ÖÉãÉåí=Eìåáí=íêìëí=ÑìåÇ=

ã~å~ÖÉãÉåíI=éÉåëáçå=ÑìåÇë=~åÇ=Å~éáí~äáë~íáçå=áåëìê~åÅÉFK=

=

ao=Ó=cáå~åÅá~ä=~åÇ=ÄìëáåÉëë=ëíêìÅíìêÉI=é~ÖÉ=VK=

=

OK=aÉëÅêáéíáçå=çÑ=ëíê~íÉÖáÉë=~åÇ=çÄàÉÅíáîÉë=

få=íÜÉ=fåíêçÇìÅíáçå=çÑ=íÜÉ=oÉéçêí=~åÇ=áå=íÜÉ=cáå~åÅá~ä=oÉîáÉï=~åÇ=

oáëâ=j~å~ÖÉãÉåí=ÅÜ~éíÉêëI=íÜÉ=ã~å~ÖÉãÉåíÛë=ëíê~íÉÖáÅ=éêáçêáíáÉë=

~êÉ=éêÉëÉåíÉÇ=~åÇ=~å=~ëëÉëëãÉåí=áë=ã~ÇÉ=çÑ=íÜÉ=dêçìéÛë=

éÉêÑçêã~åÅÉ=~åÇ=êÉëìäíë=áå=íÜÉ=Nëí=Ü~äÑ=OMNPK=

=

páåÅÉ=íÜÉ=ÄÉÖáååáåÖ=çÑ=íÜÉ=áåíÉêå~íáçå~ä=Ñáå~åÅá~ä=Åêáëáë=ãáÇï~ó=

íÜêçìÖÜ=OMMTI=ÑçääçïÉÇ=ä~íÉê=EÑêçã=OMMVF=Äó=~=ëçîÉêÉáÖå=ÇÉÄí=

Åêáëáë=áå=bìêçéÉI=ïáíÜ=Öê~îÉ=áãéäáÅ~íáçåë=Ñçê=íÜÉ=ÑìåÅíáçåáåÖ=çÑ=íÜÉ=

áåíÉêå~íáçå~ä=Ñáå~åÅá~ä=ëóëíÉãI=_mf=Ü~ë=áãéäÉãÉåíÉÇ=~=

éêçÖê~ããÉ=áå=êÉëéçåëÉ=íç=íÜÉ=ÅÜ~ääÉåÖÉë=íÜ~í=íÜáë=ëáíì~íáçå=Ü~ë=

éçëÉÇW=EáF=ÇÉÑÉåÅÉ=~åÇ=êÉáåÑçêÅÉãÉåí=çÑ=Å~éáí~äX=EááF=Öì~ê~åíÉÉ=çÑ=

ÅçãÑçêí~ÄäÉ=äáèìáÇáíó=äÉîÉäëI=EáááF=êáëâ=êÉÇìÅíáçå=~åÇ=ÅçåíêçäX=~åÇ=

EáîF=ëíêÉåÖíÜÉåáåÖ=ÅìëíçãÉê=êÉä~íáçåëÜáéK=^ÇÇÉÇ=íç=íÜáë=ëÉí=çÑ=

éêáçêáíáÉë=áå=OMMV=ï~ë=EîF=íÜÉ=áãéêçîÉãÉåí=áå=éêçÑáí~ÄáäáíóI=

áåÉîáí~Ääó=~ÑÑÉÅíÉÇ=Äó=íÜÉ=áãé~Åí=çÑ=íÜÉ=ÖäçÄ~ä=ÅêáëáëK=

=

od=Ó=mêÉëÉåí~íáçå=çÑ=íÜÉ=êÉéçêíI=é~ÖÉK=5X=cáå~åÅá~ä=êÉîáÉïI=

é~ÖÉKPVX=oáëâ=j~å~ÖÉãÉåíI=é~ÖÉKSSK=

=

PK=aÉëÅêáéíáçå=çÑ=íÜÉ=áãéçêí~åÅÉ=çÑ=íÜÉ=çéÉê~íáçåë=Å~êêáÉÇ=çìí=~åÇ=

íÜÉ=êÉëéÉÅíáîÉ=ÅçåíêáÄìíáçå=íç=ÄìëáåÉëë=

få=íÜÉ=ÅÜ~éíÉêë=&açãÉëíáÅ=ÅçããÉêÅá~ä=Ä~åâáåÖÒI=

&_~åÅ~ëëìê~åÅÉÒI=&^ëëÉí=j~å~ÖÉãÉåíÒI=&fåîÉëíãÉåí=_~åâáåÖÒ=

~åÇ=&fåíÉêå~íáçå~ä=~Åíáîáíó&I=íÜÉ=~Åíáîáíó=Å~êêáÉÇ=çìí=áå=íÜÉ=Nëí=Ü~äÑ=

OMNP=áë=ÇÉëÅêáÄÉÇ=áå=ÇÉí~áä=Ñçê=É~ÅÜ=ÄìëáåÉëë=~êÉ~K=få=íÜÉ=

&cáå~åÅá~ä=êÉîáÉïÒ=ÅÜ~éíÉêI=~åÇ=áå=íÜÉ=åçíÉë=íç=íÜÉ=Ñáå~åÅá~ä=

ëí~íÉãÉåíëI=áå=kçíÉ=&P=Ó=pÉÖãÉåí=oÉéçêíáåÖÒI=~å=~å~äóëáë=áë=

ã~ÇÉ=çÑ=É~ÅÜ=ÄìëáåÉëë=~êÉ~Ûë=ÅçåíêáÄìíáçå=íç=íÜÉ=_mf=dêçìéÛë=åÉí=

éêçÑáíI=íÜÉ=Ä~ä~åÅÉ=ëÜÉÉí=~åÇ=áåîÉëíãÉåíëI=~ë=ïÉää=~ë=çÑ=íÜÉ=

Å~éáí~ä=~ääçÅ~íáçå=íç=É~ÅÜ=çåÉ=çÑ=íÜÉëÉ=~êÉ~ëK=

=

ao=Ó=açãÉëíáÅ=ÅçããÉêÅá~ä=Ä~åâáåÖI=é~ÖÉ=OPX=_~åÅ~ëëìê~åÅÉI=é~ÖÉ=

OQX=^ëëÉí=j~å~ÖÉãÉåíI=é~ÖÉ=OVX=fåîÉëíãÉåí=Ä~åâáåÖ=PNX=

fåíÉêå~íáçå~ä=~ÅíáîáíóI=é~ÖÉ=PRX=cáå~åÅá~ä=êÉîáÉïI=é~ÖÉ=PVX=

kcp=Ó=P=pÉÖãÉåí=êÉéçêíáåÖI=é~ÖÉ=NNUK=

=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= UR=

=

QK=aÉëÅêáéíáçå=çÑ=íÜÉ=íóéÉ=çÑ=~ÅíáîáíáÉë=ìåÇÉêí~âÉå=

RK=aÉëÅêáéíáçå=çÑ=íÜÉ=çÄàÉÅíáîÉ=~åÇ=ÉñíÉåí=çÑ=íÜÉ=áåëíáíìíáçåÛë=

áåîçäîÉãÉåí=êÉä~íáåÖ=íç=É~ÅÜ=~Åíáîáíó=ìåÇÉêí~âÉåK=

få=íÜÉ=ÅÜ~éíÉê=ÇÉ~äáåÖ=ïáíÜ=Ñáå~åÅá~ä=~åÇ=ÄìëáåÉëë=ëíêìÅíìêÉI=~=

ÇÉí~áäÉÇ=ÇÉëÅêáéíáçå=áë=éêÉëÉåíÉÇ=çÑ=íÜÉ=dêçìéÛë=Ñáå~åÅá~ä=

ëíêìÅíìêÉ=~åÇ=íÜÉ=ã~áå=ÄìëáåÉëë=~êÉ~ëK=få=íÜÉ=ÅÜ~éíÉêë=&açãÉëíáÅ=

ÅçããÉêÅá~ä=Ä~åâáåÖÒI=&_~åÅ~ëëìê~åÅÉÒI=&^ëëÉí=j~å~ÖÉãÉåíÒI=

&fåîÉëíãÉåí=_~åâáåÖÒ=~åÇ=&fåíÉêå~íáçå~ä=~Åíáîáíó&I=íÜÉ=~Åíáîáíó=

Å~êêáÉÇ=çìí=áå=íÜÉ=Nëí=Ü~äÑ=OMNP=áë=ÇÉëÅêáÄÉÇ=Ñçê=É~ÅÜ=ÄìëáåÉëë=

~êÉ~K=
=

ao=Ó=açãÉëíáÅ=ÅçããÉêÅá~ä=Ä~åâáåÖI=é~ÖÉKOPX=_~åÅ~ëëìê~åÅÉI=

é~ÖÉ=OQX=^ëëÉí=j~å~ÖÉãÉåíI=é~ÖÉ=OVX=fåîÉëíãÉåí=Ä~åâáåÖ=PNX=

fåíÉêå~íáçå~ä=~ÅíáîáíóI=é~ÖÉ=PRX=_~ÅâÖêçìåÇ=íç=çéÉê~íáçåëI=é~ÖÉ=

NPX=cáå~åÅá~ä=êÉîáÉïI=é~ÖÉ=PVX=oáëâ=ã~å~ÖÉãÉåíI=é~ÖÉ=SSK=

=

ffK=ofph=^ka=ofph=j^k^dbjbkq=

SK=aÉëÅêáéíáçå=çÑ=íÜÉ=å~íìêÉ=~åÇ=ÉñíÉåí=çÑ=íÜÉ=êáëâë=áåÅìêêÉÇ=

áå=êÉä~íáçå=íç=íÜÉ=~ÅíáîáíáÉë=Å~êêáÉÇ=çìí=~åÇ=íÜÉ=áåëíêìãÉåíë=

ìíáäáëÉÇ=

få=íÜÉ=&oáëâ=j~å~ÖÉãÉåíÒ=ÅÜ~éíÉê=~åÇ=áå=íÜÉ=åçíÉë=íç=íÜÉ=

Ñáå~åÅá~ä=ëí~íÉãÉåíëI=áå=kçíÉ=&QKQU=Ó=cáå~åÅá~ä=êáëâëÒI=~=

ÇÉëÅêáéíáçå=áë=ÖáîÉå=çÑ=íÜÉ=ã~àçê=êáëâë=~íí~ÅÜáåÖ=íç=íÜÉ=dêçìéÛë=

çéÉê~íáçåë=~åÇ=íÜÉ=Ñáå~åÅá~ä=áåëíêìãÉåíë=ìëÉÇ=Äó=áíK=

=

ao=Ó=oáëâ=ã~å~ÖÉãÉåíI=é~ÖÉ=SSX=

kcp=Ó=QKQU=cáå~åÅá~ä=êáëâëI=é~ÖÉ=NVT=~åÇ=ÑçääçïáåÖK=

=

TK=aÉëÅêáéíáçå=çÑ=ã~àçê=êáëâJã~å~ÖÉãÉåí=éê~ÅíáÅÉë=áå=çéÉê~íáçåë=

få=íÜÉ=&oáëâ=ã~å~ÖÉãÉåíÒ=ÅÜ~éíÉêI=~=ÇÉí~áäÉÇ=ÇÉëÅêáéíáçå=áë=

ÖáîÉå=ÜáÖÜäáÖÜíáåÖ=íÜÉ=ã~àçê=êáëâë=~íí~ÅÜáåÖ=íç=íÜÉ=dêçìéÛë=

çéÉê~íáçåëI=êáëâ=~å~äóëáë=~åÇ=ã~å~ÖÉãÉåí=~åÇ=íÜÉ=Çáîáëáçå=çÑ=íÜÉ=

êÉëéçåëáÄáäáíáÉë=~ãçåÖëí=íÜÉ=î~êáçìë=ÄçÇáÉëK=

=

qÜÉ=åçíÉ=íç=íÜÉ=Ñáå~åÅá~ä=ëí~íÉãÉåíëI=&QKQU=Ó=cáå~åÅá~ä=êáëâëÒI=

éêÉëÉåíë=íÜÉ=Ñ~áê=î~äìÉ=çÑ=íÜÉ=Ñáå~åÅá~ä=áåëíêìãÉåíë=~åÇ=íÜÉ=

î~äì~íáçå=çÑ=íÜÉ=êáëâ=ÉñéçëìêÉ=êÉëìäíáåÖ=Ñêçã=Ñáå~åÅá~ä=

áåëíêìãÉåíë=Ó=ÅêÉÇáí=êáëâI=äáèìáÇáíó=êáëâ=I=ã~êâÉí=êáëâ=EáåíÉêÉëíJ

ê~íÉ=êáëâI=ÉèìáíáÉë=êáëâ=~åÇ=ÅìêêÉåÅó=êáëâFK=

=

ao=Ó=oáëâ=ã~å~ÖÉãÉåíI=é~ÖÉ=SSX=

kcp=Ó=QKQU=cáå~åÅá~ä=êáëâëI=é~ÖÉ=NVT=~åÇ=ÑçääçïáåÖK=

=

fffK=fjm^`q=lc=qeb=cfk^k`f^i=qro_ribk`b=mbofla=lk=

obpriqp=

UK=nì~äáí~íáîÉ=~åÇ=èì~åíáí~íáîÉ=ÇÉëÅêáéíáçå=çÑ=íÜÉ=êÉëìäíë==

få=íÜÉ=cáå~åÅá~ä=oÉîáÉï=ÅÜ~éíÉêI=~=èì~äáí~íáîÉ=~åÇ=èì~åíáí~íáîÉ=

~å~äóëáë=áë=éêÉëÉåíÉÇ=çÑ=íÜÉ=íêÉåÇ=áå=íÜÉ=dêçìéÛë=ÄìëáåÉëë=~åÇ=

êÉëìäíë=~åÇ=çÑ=íÜÉ=áãé~Åíë=çÑ=íÜÉ=ã~ÅêçÉÅçåçãáÅ=~åÇ=ã~êâÉí=

ÉåîáêçåãÉåíK=

=

od=Ó=cáå~åÅá~ä=êÉîáÉïI=é~ÖÉKPVK=

=

VK=_êÉ~âÇçïå=çÑ=íÜÉ==ïêáíÉJÇçïåëÒ=L=äçëëÉë=Äó=íóéÉë=çÑ=éêçÇìÅíë=

~åÇ=áåëíêìãÉåíë=~ÑÑÉÅíÉÇ=Äó=íÜÉ=éÉêáçÇ=çÑ=íìêÄìäÉåÅÉ=

qÜÉ=åçíÉë=íç=íÜÉ=Ñáå~åÅá~ä=ëí~íÉãÉåíëI=QKR=^î~áä~ÄäÉJÑçêJë~äÉ=

Ñáå~åÅá~ä=~ëëÉíë=~åÇ=QKT=iç~åë=íç=ÅìëíçãÉêë=éêÉëÉåí=ÇÉí~áäë=çÑ=íÜÉ=

áãé~áêãÉåíë=~åÇ=ìåêÉ~äáëÉÇ=äçëëÉëI=ëÉÅìêáíó=Äó=ëÉÅìêáíó=~åÇ=áå=

kçíÉ=&QKQU=Ó=cáå~åÅá~ä=êáëâëÒ=áë=ÖáîÉå=~ÇÇáíáçå~ä=áåÑçêã~íáçå=çå=

íÜÉ=ÉñéçëìêÉ=íç=ëçîÉêÉáÖå=ÇÉÄíK=

=

qÜÉ=åçíÉë=QKOMK=mêçîáëáçåë=~åÇ=áãé~áêãÉåíë=~åÇ=QKQMK=kÉí=

Ö~áåëLäçëëÉë=Ñêçã=Ñáå~åÅá~ä=çéÉê~íáçåë=éêÉëÉåí=ÇÉí~áäë=çÑ=íÜÉ=äçëëÉë=

êÉÅçÖåáëÉÇ=áå=ÅçåëçäáÇ~íÉÇ=åÉí=éêçÑáíI=êÉëìäíáåÖ=Ñêçã=íÜÉ=äç~å=

éçêíÑçäáçë=~åÇ=ëÉÅìêáíáÉë=ÜÉäÇ=Äó=íÜÉ=_mf=dêçìéK=

=

kac=Ó=QKRK=^î~áä~ÄäÉJÑçêJë~äÉ=Ñáå~åÅá~ä=~ëëÉíë=é~ÖÉKNPNI==

QKTK=iç~åë=íç=ÅìëíçãÉêëI=é~ÖÉKNPUI=QKOMK=mêçîáëáçåë=~åÇ=

áãé~áêãÉåíëI=é~ÖÉKNSNI=QKQMK=kÉí=Ö~áåëLäçëëÉë=Ñêçã=Ñáå~åÅá~ä=

çéÉê~íáçåëI=é~ÖÉKNUUX=QKQU=cáå~åÅá~ä=êáëâëI=é~ÖÉ=NVTK=

=

NMK=aÉëÅêáéíáçå=çÑ=íÜÉ=êÉ~ëçåë=~åÇ=Ñ~Åíçêë=êÉëéçåëáÄäÉ=Ñçê=íÜÉ=

áãé~Åí=ëìÑÑÉêÉÇ=

få=íÜÉ=&cáå~åÅá~ä=êÉîáÉïÒ=ÅÜ~éíÉêI=~=èì~äáí~íáîÉ=~åÇ=èì~åíáí~íáîÉ=

êÉîáÉï=áë=éêÉëÉåíÉÇ=ëÜçïáåÖ=íÜÉ=dêçìéÛë=çéÉê~íáçå~ä=~åÇ=Ñáå~åÅá~ä=

éÉêÑçêã~åÅÉ=~åÇ=íÜÉ=áãé~Åíë=çÑ=íÜÉ=ã~ÅêçÉÅçåçãáÅ=~åÇ=ã~êâÉí=

ÉåîáêçåãÉåíK=

=

få=íÜÉ=&_~ÅâÖêçìåÇ=íç=çéÉê~íáçåëÒ=ÅÜ~éíÉêI=~=ÇÉëÅêáéíáçå=áë=ÖáîÉå=

çÑ=íÜÉ=ÉÅçåçãáÅ=ÉåîáêçåãÉåí=ÄÉÜáåÇ=íÜÉ=ÇçãÉëíáÅ=~åÇ=

áåíÉêå~íáçå~ä=çéÉê~íáçåë=E^åÖçä~=~åÇ=jçò~ãÄáèìÉFI=íÜÉ=ÄÉÜ~îáçìê=

çÑ=íÜÉ=Ñáå~åÅá~ä=ã~êâÉíëK=

=

ao=Ó=cáå~åÅá~ä=êÉîáÉïI=é~ÖÉ=PVX=_~ÅâÖêçìåÇ=íç=çéÉê~íáçåëI==

é~ÖÉ=NPK=

=

NNK=`çãé~êáëçå=çÑ=íÜÉ=áF=áãé~Åíë=ÄÉíïÉÉå=EêÉäÉî~åíF=éÉêáçÇë=~åÇ=

ááF=Ñáå~åÅá~ä=ëí~íÉãÉåíë=ÄÉÑçêÉ=~åÇ=~ÑíÉê=íÜÉ=íìêÄìäÉåí=éÉêáçÇ=

^=ÇÉëÅêáéíáçå=çÑ=íÜÉ=ÉÑÑÉÅíë=çÑ=ã~ÅêçÉÅçåçãáÅ=~åÇ=ã~êâÉí=

ÉåîáêçåãÉåí=~åÇ=~=Åçãé~ê~íáîÉ=êÉîáÉï=çÑ=íÜÉ=N
ëí
=Ü~äÑ=OMNP=

Ñáå~åÅá~ä=ëí~íÉãÉåíë=êÉä~íáîÉ=íç=íÜÉ=ëÉãÉëíÉê=çÑ=íÜÉ=éêÉîáçìë=óÉ~ê=

~êÉ=éêÉëÉåíÉÇ=áå=íÜÉ=&cáå~åÅá~ä=êÉîáÉïÒ=ÅÜ~éíÉêK=

=

ao=Ó=cáå~åÅá~ä=êÉîáÉïI=é~ÖÉ=PVK=

=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= US=

=

NOK=_êÉ~âÇçïå=çÑ=íÜÉ=ïêáíÉJÇçïåë=ÄÉíïÉÉå=êÉ~äáëÉÇ=~åÇ=

ìåêÉ~äáëÉÇ=~ãçìåíë=

qÜÉ=áãé~Åí=çå=íÜÉ=dêçìéÛë=êÉëìäíë=çÑ=íÜÉ=Çêçé=áå=íÜÉ=î~äìÉ=çÑ=íÜÉ=

ÉèìáíáÉë=~åÇ=ÄçåÇ=éçêíÑçäáçë=áë=ÇÉëÅêáÄÉÇ=áå=íÜÉ=&cáå~åÅá~ä=

êÉîáÉïÒ=ÅÜ~éíÉêI=áå=&mêçÑáíë=Ñêçã=Ñáå~åÅá~ä=çéÉê~íáçåëÒI=áå=

&fãé~áêãÉåíë=áå=íÜÉ=óÉ~êÒ=~åÇ=áå=íÜÉ=åçíÉë=íç=íÜÉ=Ñáå~åÅá~ä=

ëí~íÉãÉåíë=&QKQM=kÉí=áåÅçãÉ=çå=Ñáå~åÅá~ä=çéÉê~íáçåëÒ=~åÇ=&QKOM=

mêçîáëáçåë=~åÇ=áãé~áêãÉåí=äçëëÉëÒK=

=

få=íÜÉ=åçíÉë=íç=íÜÉ=Ñáå~åÅá~ä=ëí~íÉãÉåíë=&QKR=cáå~åÅá~ä=~ëëÉíë=

~î~áä~ÄäÉ=Ñçê=ë~äÉÒ=~åÇ=&QKT=iç~åë=~åÇ=~Çî~åÅÉë=íç=`ìëíçãÉêëÒI=

ÇÉí~áäë=~êÉ=éêÉëÉåíÉÇ=çÑ=íÜÉ=áãé~áêãÉåí=äçëëÉë=~åÇ=ìåêÉ~äáëÉÇ=

äçëëÉëI=ëÉÅìêáíó=Äó=ëÉÅìêáíóI=~í=PM=gìåÉ=OMNPK=

=

ao=Ó=cáå~åÅá~ä=êÉîáÉïI=é~ÖÉ=PVX=

kcp=Ó=QKR=cáå~åÅá~ä=~ëëÉíë=~î~áä~ÄäÉ=Ñçê=ë~äÉI=é~ÖÉ=NPNX=QKT=

iç~åë=~åÇ=~Çî~åÅÉë=íç=`ìëíçãÉêëI=é~ÖÉ=NPUX=QKQM=kÉí=áåÅçãÉ=

çå=Ñáå~åÅá~ä=çéÉê~íáçåëI=é~ÖÉ=NUUX=QKOM=mêçîáëáçåë=~åÇ=

áãé~áêãÉåí=äçëëÉëI=é~ÖÉ=NSNK=

=

NPK=aÉëÅêáéíáçå=çÑ=íÜÉ=áåÑäìÉåÅÉ=çÑ=íÜÉ=Ñáå~åÅá~ä=íìêÄìäÉåÅÉ=

çå=íÜÉ=ÄÉÜ~îáçìê=çÑ=_~åÅç=_mf=ëÜ~êÉë=

få=íÜÉ=íÜÉ=ÅÜ~éíÉê=&_~åÅç=_mf=ëÜ~êÉëÒI=~=ÇÉëÅêáéíáçå=áë=

éêÉëÉåíÉÇ=çÑ=íÜÉ=ëíçÅâ=ÉñÅÜ~åÖÉ=ÄÉÜ~îáçìê=çÑ=_~åÅç=_mf=ëÜ~êÉë=

~åÇ=çÑ=íÜÉ=áåÑäìÉåÅÉ=íÜ~í=íÜÉ=éÉêÑçêã~åÅÉ=çÑ=íÜÉ=Éèìáíó=ã~êâÉíë=

~í=ÖäçÄ~ä=äÉîÉä=Ü~Ç=çå=íÜÉ=ëÜ~êÉÛë=ÄÉÜ~îáçìêK=

=

ao=Ó=_~åÅç=_mf=ëÜ~êÉëI=é~ÖÉ=UVK=

=

NQK=aáëÅäçëìêÉ=çÑ=íÜÉ=ã~ñáãìã=äçëë=êáëâ=

få=íÜÉ=&oáëâ=ã~å~ÖÉãÉåíÒ=ÅÜ~éíÉê=~åÇ=áå=íÜÉ=åçíÉ=íç=íÜÉ=

Ñáå~åÅá~ä=ëí~íÉãÉåíë=&QKQU=cáå~åÅá~ä=êáëâëÒI=áåÑçêã~íáçå=áë=

éêÉëÉåíÉÇ=êÉÖ~êÇáåÖ=íÜÉ=ã~ñáãìã=äçëëÉë=êÉëìäíáåÖ=Ñêçã=íÜÉ=

ìåÉñéÉÅíÉÇ=ÅÜ~åÖÉë=áå=íÜÉ=éêáÅÉ=çÑ=áåëíêìãÉåíë=çê=çéÉê~íáçåë=~åÇ=

êáëâ=áåÇáÅ~íçêë=Ä~ëÉÇ=çå=s~o=~åÇ=ëíêÉëë=íÉëí=ãçÇÉäëK=

=

aoÓ=oáëâ=ã~å~ÖÉãÉåíI=é~ÖÉ=SSX=

kcp=Ó=QKQU=cáå~åÅá~ä=êáëâëI=é~ÖÉ=NVT=~åÇ=ÑçääçïáåÖK=

=

NRK=aáëÅäçëìêÉ=çÑ=íÜÉ=áãé~Åí=íÜ~í=íÜÉ=íêÉåÇ=áå=ëéêÉ~Çë=

~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=áåëíáíìíáçåÛë=çïå=äá~ÄáäáíáÉë=Ü~Ç=çå=

É~êåáåÖë=

^å=~å~äóëáë=áë=éêÉëÉåíÉÇ=áå=íÜÉ=&cáå~åÅá~ä=êÉîáÉïÒ=ÅÜ~éíÉê=çÑ=

íÜÉ=íêÉåÇ=áå=êÉãìåÉê~íÉÇ=~ëëÉí=~åÇ=äá~Äáäáíó=ëéêÉ~Çë=~åÇ=íÜÉáê=

áãé~Åí=çå=íÜÉ=dêçìéÛë=É~êåáåÖëK=qÜÉ=_~åâ=ÇáÇ=åçí=êÉî~äìÉ=áíë=

äá~ÄáäáíáÉëK=

=

ao=Ó=cáå~åÅá~ä=êÉîáÉïI=é~ÖÉ=RR=~åÇ=SNK=

=

=

fsK=bumlprob=qvmbp=^ka=ibsbip=^ccb`qba=_v=

qeb=qro_ribkq=mbofla=

NSK=kçãáå~ä=î~äìÉ=Eçê=~ãçêíáëÉÇ=ÅçëíF=~åÇ=Ñ~áê=î~äìÉ=çÑ=

ÉñéçëìêÉë=

få=íÜÉ=åçíÉ=íç=íÜÉ=Ñáå~åÅá~ä=ëí~íÉãÉåíë=&QKQU=cáå~åÅá~ä=êáëâëÒI=

íÜÉ=Äççâ=î~äìÉ=áë=Åçãé~êÉÇ=ïáíÜ=íÜÉ=Éëíáã~íÉÇ=Ñ~áê=î~äìÉ=Ñçê=ãçëí=

çÑ=íÜÉ=_mf=dêçìéÛë=~ëëÉíë=~åÇ=äá~ÄáäáíáÉë=~í=PM=gìåÉ=OMNPK=

=

qÜÉ=åçíÉ=íç=íÜÉ=Ñáå~åÅá~ä=ëí~íÉãÉåíë=&QKR=cáå~åÅá~ä=~ëëÉíë=

~î~áä~ÄäÉ=Ñçê=ë~äÉÒI=éêÉëÉåíë=ÇÉí~áäë=çÑ=íÜÉ=åçãáå~ä=î~äìÉI=Äççâ=

î~äìÉ=~åÇ=ìåêÉ~äáëÉÇ=Ö~áåë=~åÇ=äçëëÉë=êÉÅçêÇÉÇ=áå=íÜÉ=Ñ~áê=î~äìÉ=

êÉëÉêîÉI=ëÉÅìêáíó=Äó=ëÉÅìêáíóI=~í=íÜ~í=Ç~íÉK=

=

kcp=Ó=QKQU=cáå~åÅá~ä=êáëâëI=é~ÖÉ=NVT=~åÇ=ÑçääçïáåÖX=QKR=cáå~åÅá~ä=

~ëëÉíë=~î~áä~ÄäÉ=Ñçê=ë~äÉI=é~ÖÉ=NPNK=

=

NTK=fåÑçêã~íáçå=~Äçìí=ÅêÉÇáí=êáëâ=ãáíáÖ~íáçå=~åÇ=êÉëéÉÅíáîÉ=

ÉÑÑÉÅíë=çå=ÉñáëíáåÖ=ÉñéçëìêÉë=

få=íÜÉ=&oáëâ=ã~å~ÖÉãÉåíÒ=ÅÜ~éíÉêI=~=ÇÉëÅêáéíáçå=áë=éêÉëÉåíÉÇ=çÑ=

íÜÉ=áãé~Åí=çÑ=ÅêÉÇáí=êáëâ=ãáíáÖ~íáçå=çå=ÅêÉÇáí=çéÉê~íáçåë=ïáíÜ=

`ìëíçãÉêë=~åÇ=çå=ÇÉêáî~íáîÉ=çéÉê~íáçåëK=

=

ao=Ó=oáëâ=ã~å~ÖÉãÉåíI=é~ÖÉ=SS=~åÇ=ÑçääçïáåÖK=

=

NUK=aÉí~áäÉÇ=ÇáëÅäçëìêÉ=çÑ=ÉñéçëìêÉë=

få=íÜÉ=oáëâ=j~å~ÖÉãÉåí=ÅÜ~éíÉê=~åÇ=áå=íÜÉ=åçíÉ=íç=íÜÉ=Ñáå~åÅá~ä=

ëí~íÉãÉåíë=Ó=&QKQU=cáå~åÅá~ä=êáëâëÒ=J=~å=~å~äóëáë=áë=éêÉëÉåíÉÇ=çÑ=

íÜÉ=èì~äáíó=çÑ=íÜÉ=äç~å=~åÇ=ëÉÅìêáíáÉë=éçêíÑçäáçë=Ä~ëÉÇ=çå=ê~íáåÖ=

ëóëíÉãë=~åÇ=áåíÉêå~ä=ëÅçêáåÖ=~åÇ=çå=íÜÉ=êÉÅçìêëÉ=íç=ÉñíÉêå~ä=

ê~íáåÖëK=qÜÉ=áåÑçêã~íáçå=áë=ÅçãéäÉãÉåíÉÇ=Äó=íÜÉ=~å~äóëáë=çÑ=íÜÉ=

ÇÉÑ~ìäí=äÉîÉäëI=íÜÉ=ÉñáëíÉåÅÉ=çÑ=í~åÖáÄäÉ=Öì~ê~åíÉÉë=~åÇ=ÅçîÉê=Äó=

áãé~áêãÉåí=~ääçï~åÅÉëK=

=

qÜÉ=ÉñéçëìêÉ=íç=Åçìåíêó=êáëâ=áë=ÇÉëÅêáÄÉÇ=áå=~=ëÉé~ê~íÉ=ëÉÅíáçå=çÑ=

íÜÉ=&oáëâ=ã~å~ÖÉãÉåíÒ=ÅÜ~éíÉêK=

=

få=íÜÉ=åçíÉë=íç=íÜÉ=Ñáå~åÅá~ä=ëí~íÉãÉåíë=&QKR=cáå~åÅá~ä=~ëëÉíë=

~î~áä~ÄäÉ=Ñçê=ë~äÉÒ=~åÇ=kçíÉ=&QKT=iç~åë=~åÇ=~Çî~åÅÉë=íç=

`ìëíçãÉêëÒI=ÇÉí~áäë=~êÉ=éêÉëÉåíÉÇ=çÑ=íÜÉ=ÉñéçëìêÉë=íç=~î~áä~ÄäÉJÑçêJ

ë~äÉ=ëÉÅìêáíáÉë=~åÇ=ëÉÅìêáíáëÉÇ=äç~åëI=ëÉÅìêáíó=Äó=ëÉÅìêáíó=

EáåÅäìÇáåÖ=ëíêìÅíìêÉÇ=éêçÇìÅíëI=å~ãÉäó=^_pFK=

=

ao=Ó=oáëâ=ã~å~ÖÉãÉåíI=é~ÖÉ=SSX==

kcp=Ó=QKQU=cáå~åÅá~ä=êáëâëI=é~ÖÉ=NVT=~åÇ=ÑçääçïáåÖX=QKR=cáå~åÅá~ä=

~ëëÉíë=~î~áä~ÄäÉ=Ñçê=ë~äÉI=é~ÖÉ=NPNX=~åÇ=QKT=iç~åë=~åÇ=~Çî~åÅÉë=

íç=`ìëíçãÉêëI=é~ÖÉ=NPUK=

=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= UT=

=

NVK=jçîÉãÉåíë=ïÜáÅÜ=çÅÅìêêÉÇ=áå=íÜÉ=ÉñéçëìêÉë=ÄÉíïÉÉå=íÜÉ=

êÉäÉî~åí=êÉéçêíáåÖ=éÉêáçÇë=~åÇ=íÜÉ=ìåÇÉêäóáåÖ=êÉ~ëçåë=Ñçê=

íÜÉëÉ=î~êá~íáçåë=Eë~äÉëI=ïêáíÉJÇçïåëI=éìêÅÜ~ëÉëI=ÉíÅKF=

få=íÜÉ=&cáå~åÅá~ä=êÉîáÉïÒ=ÅÜ~éíÉê=íÜÉ=éêáåÅáé~ä=ÅÜ~åÖÉë=çÅÅìêêáåÖ=

áå=íÜÉ=Ñáå~åÅá~ä=~ëëÉíë=~åÇ=áåîÉëíãÉåíë=éçêíÑçäáç=~êÉ=ÇÉëÅêáÄÉÇK==

=

ao=Ó=cáå~åÅá~ä=êÉîáÉïI=é~ÖÉ=RQ=~åÇ=SQK=

=

OMK=bñéä~å~íáçåë=~Äçìí=ÉñéçëìêÉë=ïÜáÅÜ=Ü~îÉ=åçí=ÄÉÉå=

ÅçåëçäáÇ~íÉÇ=Eçê=ïÜáÅÜ=Ü~îÉ=ÄÉÉå=êÉÅçÖåáëÉÇ=ÇìêáåÖ=íÜÉ=

ÅêáëáëF=~åÇ=íÜÉ=~ëëçÅá~íÉÇ=êÉ~ëçåë=

qÜÉ=_mf=dêçìé=ÅçåëçäáÇ~íÉë=~ää=íÜÉ=ÉñéçëìêÉë=áå=ïÜáÅÜ=áí=Ü~ë=

ëáÖåáÑáÅ~åí=Åçåíêçä=çê=áåÑäìÉåÅÉI=~ë=Éåîáë~ÖÉÇ=áå=f^p=OTI=OU=~åÇ=

fcop=PK=kç=ÅÜ~åÖÉë=ïÉêÉ=ã~ÇÉ=íç=íÜÉ=_mf=dêçìéÛë=ÅçåëçäáÇ~íáçå=

ëÅçéÉ=~ë=~=ÅçåëÉèìÉåÅÉ=çÑ=íÜÉ=íìêÄìäÉåí=éÉêáçÇ=áå=íÜÉ=Ñáå~åÅá~ä=

ã~êâÉíëK=

=

ONK=bñéçëìêÉ=íç==ãçåçJäáåÉÒ=áåëìêÉêë=~åÇ=èì~äáíó=çÑ=áåëìêÉÇ=

~ëëÉíë=

^í=PM=gìåÉ=OMNPI=_mfÛë=ÉñéçëìêÉ=íç=ãçåçJäáåÉ=áåëìêÉêë=ï~ë=

íçí~ääó=áåÇáêÉÅí=~åÇ=ëíÉããÉÇ=Ñêçã=íÜÉ=ÉñáëíÉåÅÉ=çÑ=~=éçëáíáçå=

ÜÉäÇI=íÜÉ=áåíÉêÉëí=~åÇ=éêáåÅáé~ä=çÑ=ïÜáÅÜ=ïÉêÉ=ìåÅçåÇáíáçå~ääó=

Öì~ê~åíÉÉÇ=Äó=íÜáë=íóéÉ=çÑ=Åçãé~åóK=qÜÉêÉ=ïÉêÉ=åç=äçëëÉë=ïçêíÜ=

åçíáåÖI=ÖáîÉå=íÜ~í=íÜáë=ëÉÅìêáíó=ï~ë=åçí=áå=ÇÉÑ~ìäíK=^í=íÜÉ=ÉåÇ=çÑ=

gìåÉ=OMNPI=_mf=ÉñéçëìêÉ=íç=ãçåçJäáåÉ=áåëìêÉêë=~ãçìåíÉÇ=íç=

T=jK€ EÄççâ=î~äìÉFK=

=

sK=^``lrkqfkd=^ka=s^ir^qflk=mlif`fbp=

OOK=`ä~ëëáÑáÅ~íáçå=çÑ=íê~åë~Åíáçåë=~åÇ=ëíêìÅíìêÉÇ=éêçÇìÅíë=Ñçê=

~ÅÅçìåíáåÖ=éìêéçëÉë=~åÇ=íÜÉ=êÉëéÉÅíáîÉ=~ÅÅçìåíáåÖ=íêÉ~íãÉåí=

qÜÉ=åçíÉ=íç=íÜÉ=Ñáå~åÅá~ä=ëí~íÉãÉåíë=&OKO=cáå~åÅá~ä=~ëëÉíë=~åÇ=

äá~ÄáäáíáÉëÒI=ÇÉëÅêáÄÉë=íÜÉ=~ÅÅçìåíáåÖ=ÅêáíÉêá~=ìëÉÇ=áå=íÜÉ=

êÉÅçÖåáíáçå=~åÇ=î~äì~íáçå=çÑ=Ñáå~åÅá~ä=~ëëÉíë=~åÇ=äá~ÄáäáíáÉë=~êÉ=

ÇÉëÅêáÄÉÇK=

=

_mfÛë=áåîÉëíãÉåíë=áå=ëíêìÅíìêÉÇ=éêçÇìÅíë=Eå~ãÉäó=^_pF=ïÉêÉ=

áåÅäìÇÉÇ=áå=íÜÉ=ëÉÅìêáíáëÉÇ=äç~åë=éçêíÑçäáç=~åÇ=áå=íÜÉ=~î~áä~ÄäÉJ

ÑçêJë~äÉ=~ëëÉíë=EåçíÉë=íç=íÜÉ=Ñáå~åÅá~ä=ëí~íÉãÉåíë=OKOKS=~åÇ=

OKOKPI=êÉëéÉÅíáîÉäóFK=

=

qÜÉ=ÇÉÄí=ëÉÅìêáíáë~íáçå=çéÉê~íáçåë=çêáÖáå~íÉÇ=Äó=_mf=~êÉ=

êÉÅçÖåáëÉÇ=áå=Ñáå~åÅá~ä=äá~ÄáäáíáÉë=~ëëçÅá~íÉÇ=ïáíÜ=íê~åëÑÉêêÉÇ=

~ëëÉíë=EåçíÉë=íç=íÜÉ=Ñáå~åÅá~ä=ëí~íÉãÉåíë=OKOKQ=~åÇ=QKNVFK=

=

kcp=Ó=OKO=cáå~åÅá~ä=~ëëÉíë=~åÇ=äá~ÄáäáíáÉëI=é~ÖÉ=NMPX=QKRK=

cáå~åÅá~ä=~ëëÉíë=~î~áä~ÄäÉ=Ñçê=ë~äÉI=é~ÖÉ=NPNX=OKOKQ=iç~åë=~åÇ=

çíÜÉê=êÉÅÉáî~ÄäÉëI=é~ÖÉ=NMRX=QKNV=cáå~åÅá~ä=äá~ÄáäáíáÉë=êÉä~íáåÖ=íç=

íê~åëÑÉêêÉÇ=~ëëÉíëI=é~ÖÉ=NRUK=

=

OPK=`çåëçäáÇ~íáçå=çÑ=péÉÅá~ä=mìêéçëÉ=båíáíáÉë=EpmbF=~åÇ=

çíÜÉê=îÉÜáÅäÉë=~åÇ=íÜÉáê=êÉÅçåÅáäá~íáçå=ïáíÜ=íÜÉ=ëíêìÅíìêÉÇ=

éêçÇìÅíë=~ÑÑÉÅíÉÇ=Äó=íÜÉ=íìêÄìäÉåí=éÉêáçÇ=

qÜÉ=îÉÜáÅäÉë=íÜêçìÖÜ=ïÜáÅÜ=_~åÅç=_mfÛë=ÇÉÄí=ëÉÅìêáíáë~íáçå=

çéÉê~íáçåë=~êÉ=ÉÑÑÉÅíÉÇ=~êÉ=êÉÅçêÇÉÇ=áå=íÜÉ=ÅçåëçäáÇ~íÉÇ=Ñáå~åÅá~ä=

ëí~íÉãÉåíë=~ÅÅçêÇáåÖ=íç=íÜÉ=_mf=dêçìéÛë=ÅçåíáåìÉÇ=áåîçäîÉãÉåí=

áå=íÜÉëÉ=çéÉê~íáçåëI=ÇÉíÉêãáåÉÇ=çå=íÜÉ=Ä~ëáë=çÑ=íÜÉ=éÉêÅÉåí~ÖÉ=çÑ=

íÜÉ=Éèìáíó=áåíÉêÉëí=ÜÉäÇ=çÑ=íÜÉ=êÉëéÉÅíáîÉ=îÉÜáÅäÉëK=

=

OQK=aÉí~áäÉÇ=ÇáëÅäçëìêÉ=çÑ=íÜÉ=Ñ~áê=î~äìÉ=çÑ=Ñáå~åÅá~ä=

áåëíêìãÉåíë=

få=íÜÉ=åçíÉ=íç=íÜÉ=Ñáå~åÅá~ä=ëí~íÉãÉåíë=&QKQU=cáå~åÅá~ä=êáëâëÒ=

éêÉëÉåíë=ÇÉí~áäë=çÑ=íÜÉ=Éëíáã~íÉÇ=Ñ~áê=î~äìÉ=Ñçê=îáêíì~ääó=~ää=çÑ=íÜÉ=

_mf=dêçìéÛë=Ñáå~åÅá~ä=~ëëÉíë=~åÇ=äá~ÄáäáíáÉë=~í=PM=gìåÉ=OMNPK=

=

kcp=Ó=QKQU=cáå~åÅá~ä=êáëâëI=é~ÖÉ=NVT=~åÇ=ÑçääçïáåÖK=

=

ORK=aÉëÅêáéíáçå=çÑ=íÜÉ=ãçÇÉääáåÖ=íÉÅÜåáèìÉë=ìíáäáëÉÇ=Ñçê=

î~äìáåÖ=Ñáå~åÅá~ä=áåëíêìãÉåíë=

qÜÉ=åçíÉë=íç=íÜÉ=Ñáå~åÅá~ä=ëí~íÉãÉåíë=&OKOK=cáå~åÅá~ä=~ëëÉíë=~åÇ=

äá~ÄáäáíáÉëÒ=~åÇ=&QKQU=cáå~åÅá~ä=êáëâëÒ=ÇÉëÅêáÄÉ=íÜÉ=íÉÅÜåáèìÉë=

ìíáäáëÉÇ=áå=î~äìáåÖ=Ñáå~åÅá~ä=áåëíêìãÉåíëK=

=

kcp=Ó=OKOK=cáå~åÅá~ä=~ëëÉíë=~åÇ=äá~ÄáäáíáÉëI=é~ÖÉ=NMP=~åÇ=QKQU=

cáå~åÅá~ä=êáëâëI=é~ÖÉ=NVT=~åÇ=ÑçääçïáåÖK=

=

sfK=lqebo=fjmloq^kq=afp`ilprob=^pmb`qp=

OSK=aÉëÅêáéíáçå=çÑ=ÇáëÅäçëìêÉ=éçäáÅáÉë=~åÇ=éêáåÅáéäÉë=ïÜáÅÜ=

~êÉ=ìëÉÇ=áå=Ñáå~åÅá~ä=êÉéçêíáåÖ=

få=íÜÉ=_mf=dêçìéÛë=OMNO=`çêéçê~íÉ=dçîÉêå~åÅÉ=oÉéçêíI=áå=éçáåí=

&VK=`çããìåáÅ~íáçå=ïáíÜ=íÜÉ=ã~êâÉíÒI=ÇÉí~áäÉÇ=áåÑçêã~íáçå=áë=

éêçîáÇÉÇ=êÉÖ~êÇáåÖ=íÜÉ=éêáåÅáéäÉë=çÑ=Ñáå~åÅá~ä=áåÑçêã~íáçå=

ÇáëÅäçëìêÉ=~åÇ=íÜÉ=ÅçããìåáÅ~íáçå=ÅÜ~ååÉäë=ìëÉÇI=íÜÉ=fåîÉëíçê=

oÉä~íáçåë=aáîáëáçåÛë=íÉêãë=çÑ=êÉÑÉêÉåÅÉ=~åÇ=íÜÉ=~Åíáîáíó=Å~êêáÉÇ=

çìí=áå=íÜÉ=óÉ~êK=

=

`dçîo=OMNO=Ó=VK=`çããìåáÅ~íáçå=ïáíÜ=íÜÉ=ã~êâÉíI=é~ÖÉ=PORK=

=

ao=Ó=aáêÉÅíçêëÛ=oÉéçêíX=kcp=Ó=kçíÉë=íç=íÜÉ=Ñáå~åÅá~ä=ëí~íÉãÉåíëX=

`dçîo=Ó=`çêéçê~íÉ=ÖçîÉêå~åÅÉ=êÉéçêíK=



o~íáåÖ=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= UU=

aìêáåÖ=íÜÉ=N
ëí
=ëÉãÉëíÉê=çÑ=OMNPI=íÜÉ=Ä~åâÛë=áåÇáîáÇì~ä=

ê~íáåÖë=ÇáÇåÛí=ÅÜ~åÖÉK=

=

^ë=êÉÖ~êÇë=íÜÉ=mçêíìÖìÉëÉ=oÉéìÄäáÅ=ê~íáåÖI=íÜÉ=çåäó=

ÅÜ~åÖÉ=íÜ~í=íççâ=ÉÑÑÉÅí=ï~ë=pCm=Ççïåï~êÇ=êÉîáëáçå=çÑ=íÜÉ=

lìíäççâ=Ñçê=íÜÉ=ÅêÉÇáí=ê~íáåÖ=Ñêçã=ëí~ÄäÉ=íç=åÉÖ~íáîÉK=

=

qÜÉ=ÅìêêÉåí=äçåÖJíÉêã=ê~íáåÖë=ÖáîÉå=íç=_mf=Äó=jççÇóÛë=~åÇ=

cáíÅÜ=~êÉ=íÜÉ=ë~ãÉ=~ë=íÜçëÉ=~ííêáÄìíÉÇ=íç=íÜÉ=oÉéìÄäáÅI=

ïÜÉêÉ~ë=áå=íÜÉ=Å~ëÉ=çÑ=pí~åÇ~êÇ=C=mççêÛëI=_mfÛë=ê~íáåÖ=áë=

N=åçíÅÜ=ÄÉäçï=íÜ~í=çÑ=íÜÉ=oÉéìÄäáÅK=qÜÉ=lìíäççâ=Ñçê=íÜÉ=

ê~íáåÖë=ÖáîÉå=íç=_mf=áë=åÉÖ~íáîÉK=

=

=

=

cáíÅÜ=o~íáåÖë= jççÇóDë= pí~åÇ~êÇ=C=mççêDë=

_~åÅç=_mfN=

=

`êÉÇáí=ê~íáåÖ=Eiq=L=pqF= __H=L=_=

lìíäççâ= kÉÖ~íáîÉ=

sá~Äáäáíó=ê~íáåÖ= ÄÄJ=

=

=

`çää~íÉê~äáëÉÇ=ëÉåáçê=ÇÉÄí=

� jçêíÖ~ÖÉ== ___=

kçåJÅçää~íÉê~äáëÉÇ=ëÉåáçê=ÇÉÄí=

Eiq=L=pqF= __H=L=_=

pìÄçêÇáå~íÉÇ=ÇÉÄí= _H=

`çããÉêÅá~ä=é~éÉê= _=

mêÉÑÉêÉåÅÉ=ëÜ~êÉë= ```=

=

=

=

=

mçêíìÖìÉëÉ=oÉéìÄäáÅ=ëçîÉêÉáÖå=êáëâ=

içåÖ=íÉêã=L=pÜçêí=íÉêã= __H=L=_=

lìíäççâ= kÉÖ~íáîÉ=

_~åÅç=_mfO=

=

`êÉÇáí=ê~íáåÖ=Eiq=L=pqF= _~P=L=kçí=éêáãÉ=

lìíäççâ= kÉÖ~íáîÉ=

cáå~åÅá~ä=ëíêÉåÖíÜ=E_cpoF= bH=

=

=

`çää~íÉê~äáëÉÇ=ëÉåáçê=ÇÉÄí= =

� jçêíÖ~ÖÉ== _~~P=

� mìÄäáÅ=ëÉÅíçê= _~~P=

kçåJÅçää~íÉê~äáëÉÇ=ëÉåáçê=ÇÉÄí= _~P=

pìÄçêÇáå~íÉÇ=ÇÉÄí= _O=

pìÄçêÇáå~íÉÇ=àìåáçê=ÇÉÄí== _P=

líÜÉê=ëÜçêíJíÉêã=ÇÉÄí== kçí=éêáãÉ=

mêÉÑÉêÉåÅÉ=ëÜ~êÉë== `~~N=EÜóÄF=

=

=

=

mçêíìÖìÉëÉ=oÉéìÄäáÅ=ëçîÉêÉáÖå=ÇÉÄí=

içåÖ=íÉêã=L=pÜçêí=íÉêã= _~P=L=kçí=éêáãÉ=

lìíäççâ= kÉÖ~íáîÉ=

_~åÅç=_mfP=

=

`êÉÇáí=ê~íáåÖ==Eiq=L=pqF= __J=L=_=

lìíäççâ= kÉÖ~íáîÉ=

pí~åÇJ~äçåÉ=ÅêÉÇáí=éêçÑáäÉ=Ep^`mF= ÄÄJ=

=

=

`ÉêíáÑáÅ~íÉë=çÑ=ÇÉéçëáíë=Eiq=L=pqF= åK~K=

`çää~íÉê~äáëÉÇ=ëÉåáçê=ÇÉÄí=

� jçêíÖ~ÖÉ== ^J=

� mìÄäáÅ=ëÉÅíçê= __J=

kçåJÅçää~íÉê~äáëÉÇ=ëÉåáçê=ÇÉÄí== __J=

pìÄçêÇáå~íÉÇ=ÇÉÄí= _J=

pìÄçêÇáå~íÉÇ=àìåáçê=ÇÉÄí== ```J=

`çããÉêÅá~ä=é~éÉê= = _=

pÜçêíJíÉêã=ÇÉÄí= _=

mêÉÑÉêÉåÅÉ=ëÜ~êÉë== ```H=

=

mçêíìÖìÉëÉ=oÉéìÄäáÅ=ëçîÉêÉáÖå=êáëâ=

içåÖ=íÉêã=L=pÜçêí=íÉêã= __=L=_=

lìíäççâ= kÉÖ~íáîÉ=

=

=

NF=o~íáåÖ=ÇÉÅáëáçå=çå=OR=kçîÉãÄÉê=OMNNK=lå=íÜÉ=NM=gìäó=OMNPI=cáíÅÜ=o~íáåÖë=êÉ~ÑÑáêãÉÇ=_mf=ÅêÉÇáí=ê~íáåÖ=åçí~íáçåë=EiqLpqFI=ïáíÜ=~=åÉÖ~íáîÉ=lìíäççâI=~åÇ=íÜÉ=ëí~åÇJ~äçåÉ=ÅêÉÇáí=ê~íáåÖ=

åçí~íáçå=Eîá~Äáäáíó=ê~íáåÖFK=

OF=o~íáåÖ=ÇÉÅáëáçå=çå=OU=j~êÅÜ=OMNOK=i~ëí=êÉéçêí=E6`êÉÇáí=léáåáçåÒF=çå=OV=gìäó=OMNPK=

PF=o~íáåÖ=ÇÉÅáëáçå=çå=NQ=cÉÄêì~êó=OMNOK=lå=NN=gìäó=OMNPI=pí~åÇ~êÇ=C=mççêÛë=êÉ~ÑÑáêãÉÇ=_mf=ÅêÉÇáí=ê~íáåÖ=åçí~íáçåë=EiqLpqFI=ïáíÜ=~=åÉÖ~íáîÉ=lìíäççâK=



_~åÅç=_mf=ëÜ~êÉë=

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= UV=

pql`h=j^ohbq=mbocloj^k`b=

_~åÅç=_mf=ëÜ~êÉë=êÉíêÉ~íÉÇ=PKTB=áå=íÜÉ=Ñáêëí=Ü~äÑ=çÑ=íÜÉ=

óÉ~êI=ÅäçëáåÖ=íÜÉ=éÉêáçÇ=~í=MKVMU=ÉìêçK=qÜÉ=bìêçéÉ~å=

Ä~åâáåÖ=ëÉÅíçê=êÉéêÉëÉåíÉÇ=Äó=íÜÉ=ag=bìêçéÉ=píçññ=_~åâë=

~åÇ=íÜÉ=mçêíìÖìÉëÉ=mpfOM=~åÇ=íÜÉ=pé~åáëÜ=f_buPR=

áåÇáÅÉë=~äëç=ÅäçëÉÇ=áå=åÉÖ~íáîÉ=íÉêêáíçêóI=ïáíÜ=Ñ~ääë=çÑ=

NKSBI=NKTB=~åÇ=RKMB=êÉëéÉÅíáîÉäóK=

=

`çåíêáÄìíáåÖ=íç=íÜáë=åÉÖ~íáîÉ=éÉêÑçêã~åÅÉ=ïÉêÉ=íÜÉ=`óéêáçí=

Åêáëáë=~åÇ=íÜÉ=ÇÉí~áäë=çÑ=íÜÉ=~Åíì~ä=Ä~áäJçìí=éêçÖê~ããÉI=

ïÜáÅÜ=çåÅÉ=~Ö~áå=ìåÇÉêäáåÉÇ=íÜÉ=Éìêç=òçåÉÛë=Ñê~ÖáäáíóI=íÜÉ=

ÉñéÉÅí~íáçå=ÅêÉ~íÉÇ=Äó=íÜÉ=cba=íÜ~í=~=ëí~êí=ÅçìäÇ=óÉí=ÄÉ==

ã~ÇÉ=íÜáë=óÉ~ê=íç=íÜÉ=í~éÉêáåÖ=çÑ=íÜÉ=ÉñÅÉéíáçå~ä=ãçåÉí~êó=

éçäáÅó=ëíáãìäìë=éêçÖê~ããÉ=~åÇ=íÜÉ=ëáÖåë=çÑ=íÜÉ=éçäáíáÅ~ä=

Åêáëáë=áå=mçêíìÖ~ä=áå=gìåÉK=

=

få=íÜáë=ÅçåíÉñí=~åÇ=~ÑíÉê=íÜÉ=ê~ääó=çÄëÉêîÉÇ=~í=íÜÉ=

ÄÉÖáååáåÖ=çÑ=íÜÉ=óÉ~ê=Ó=íÜÉ=ëÜ~êÉ=éêáÅÉ=êÉ~ÅÜÉÇ=~=ÜáÖÜ=çÑ=

NKPU€I=_mf=ëÜ~êÉë=ÄÉÖ~å=íç=Ñçääçï=~=Ççïåï~êÇ=íê~àÉÅíçêó=áå=

íÜÉ=ëáñ=ãçåíÜëI=ëáåâáåÖ=íç=~=äçï=çÑ=MKUQ€=íçï~êÇë=íÜÉ=ÉåÇ=

çÑ=gìåÉK=

=

=

=

tÉáÖÜí=áå=áåÇÉñÉë=EPM=gìåK=NPF=

mpfJOMW=NKTVBX=@NO=

kÉñí=NRMW=MKUVBX=@QQ=

=

`çÇÉë=~åÇ=íáÅâÉêë=

fpfk=~åÇ=bìêçåÉñí=ÅçÇÉW= mq_mfM^jMMQ=

oÉìíÉêëW= __mfKip=

_äççãÄÉêÖW= _mf=mi=

=

=

=

=

_~åÅç=_mf=ëÜ~êÉë=ëÉäÉÅíÉÇ=áåÇáÅ~íçêë 

==
Nëí=Ü~äÑ=
OMNO=

Nëí=Ü~äÑ=
OMNP=

_~åÅç=_mf=ëÜ~êÉ=éêáÅÉ=E€F=
= =

j~ñáãìã=éêáÅÉ= MKSON= NKPUM=

^îÉê~ÖÉ=éêáÅÉ== MKQUT= NKNQO=

jáåáãìã=éêáÅÉ= MKPPU= MKUQM=

`äçëáåÖ=éêáÅÉ= MKROT= MKVMU=

`Ü~åÖÉ=áå=íÜÉ=ëÜ~êÉ=éêáÅÉ=~åÇ=áå=íÜÉ=
êÉäÉî~åí=áåÇÉñÉë== == ==

_~åÅç=_mf= NNKVB= EPKTBF=

mpfJOM= ENQKRBF= ENKTBF=

f_bu=PR= ENTKNBF= ERKMBF=

açï=gçåÉë=bìêçéÉ=pqluu=_~åâë= MKOB= ENKSBF=

açï=gçåÉë=pqluu=SMM= OKTB= NKVB=

a~í~=éÉê=ëÜ~êÉ=E€F=
N
=

= =

kÉí=éêçÑáí= MKMU= MKMQ=

`~ëÜ=Ñäçï=~ÑíÉê=í~ñ~íáçå= MKOU= MKNT=

_ççâ=î~äìÉ= MKVU= NKPQ=

tÉáÖÜíÉÇ=~îÉê~ÖÉ=åçK=çÑ=ëÜ~êÉë=Eáå=ãáääáçåëF== NIMMQKQ= NIPUPKT=

píçÅâ=ã~êâÉí=Å~éáí~äáë~íáçå= 
= =

píçÅâ=ã~êâÉí=Å~éáí~äáë~íáçå=EjK€F= RPP= NOSO=

iáèìáÇáíó=
= =

qê~ÇáåÖ=îçäìãÉ=áå=íÜÉ=éÉêáçÇ=EjK€F= RQ= OSP=

a~áäó=~îÉê~ÖÉ=íê~ÇáåÖ=îçäìãÉ (jK€F= MKQ= OKN=

a~áäó=~îÉê~ÖÉ=íê~ÇáåÖ=èì~åíáíó=Eñ=íÜKF= USU= NUQR=

NF=^ãçìåíë=éÉê=ëÜ~êÉ=~ÇàìëíÉÇ=Äó=íÜÉ=Å~éáí~ä=áåÅêÉ~ëÉ=Äó=Å~ëÜ=Éåíêó=ÜÉäÇ=áå=^ìÖìëí=OMNO=

EOMM=jK€FK=

=



 

_~åÅç=_mf=ö=oÉéçêí=~åÇ=^ÅÅçìåíë=Nëí=Ü~äÑ=OMNP= VM=

ltk=pe^obp=

_~åÅç=_mf=ã~å~ÖÉë=~=íêÉ~ëìêó=ëÜ~êÉë=éçêíÑçäáç=ÅêÉ~íÉÇ=

ïáíÜ=íÜÉ=éìêéçëÉ=çÑ=ÉñÉÅìíáåÖ=íÜÉ=î~êá~ÄäÉJêÉãìåÉê~íáçå=

ëÅÜÉãÉ=EmçêíìÖìÉëÉ=áåáíá~äë=Ó=os^F=Ñçê=bãéäçóÉÉë=~åÇ=

aáêÉÅíçêëK=qÜÉ=íê~åë~Åíáçåë=áå=íÜÉ=N
ëí
=Ü~äÑ=OMNP=ÇÉí~áäÉÇ=

ÄÉäçï=ïÉêÉ=éÉêÑçêãÉÇ=ïáíÜ=íÜ~í=éìêéçëÉK=

^í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPI=_~åÅç=_mf=ÜÉäÇ=

S=OMQ=TPP=íêÉ~ëìêó=ëÜ~êÉë=EMKQRB=çÑ=Å~éáí~äFK=

=

_~åÅç=mçêíìÖìÆë=ÇÉ=fåîÉëíáãÉåíçI=pK^K=Éåíáíó=NMMB=ÜÉäÇ=

Äó=_~åÅç=_mfI=~åÇ=íÜÉ=çíÜÉê=ëìÄëáÇá~êáÉë=ïÜçëÉ=

ã~å~ÖÉãÉåí=áë=ÅçåíêçääÉÇ=Äó=_~åÅç=_mfI=ÇáÇ=åçí=ÜçäÇ=~åó=

_~åÅç=_mf=ëÜ~êÉë=~í=íÜÉ=ÉåÇ=çÑ=gìåÉ=OMNPK=

=

qêÉ~ëìêó=ëÜ~êÉë=íê~åë~Åíáçåë=áå=íÜÉ=Nëí=Ü~äÑ=OMNP= ^ãçìåíë=áå=€ 

==
No. shares 

held 
Acquisition Disposal 

Total turnover 
(amount) 

N.º shares 
held 

== (31 Dec.12) Quantity Amount 
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Banco BPI, S.A. 
 

Consolidated financial statements as of 
June 30, 2013 and 2012 

 
 



(Translation of statements of cash flows originally issued in Portuguese - Note 5)

(Amounts expressed in thousands of Euro)

Jun. 30, 13 Jun. 30, 12

Operating activities

Interest, commissions and similar income received  1 230 236  1 398 454

Interest, commissions and similar expenses paid (  750 613) (  806 489)

Recovery of loans and interest in arrears   10 368   7 685

Payments to personnel and suppliers (  279 845) (  296 439)

Net cash flow from income and expenses   210 146   303 211

Decrease (increase) in:

Financial assets held for trading, available for sale and held to maturity  1 219 298 ( 1 346 789)

Loans and advances to credit institutions (  165 379)   527 947

Loans and advances to customers   298 457   618 659

Other assets (  61 307) (  88 968)

Net cash flow from operating assets  1 291 069 (  289 151)

Increase (decrease) in:

Resources of central banks and other credit institutions (  836 646)   849 655

Resources of customers   841 490   145 171

Financial liabilities held for trading (  79 387) (  98 844)

Other liabilities (  221 300)   30 339

Net cash flow from operating liabilities (  295 843)   926 321

Contributions to the Pension Funds (  2 975) (  40 695)

Income tax paid (  46 087) (  16 944)

 1 156 310   882 742

Investing activities

Purchase of other tangible assets and intangible assets (  12 069) (  9 929)

Sale of other tangible assets    69    365

Dividends received and other income   9 026   19 351

(  2 974)   9 787

Financing activities

Liability for assets not derecognised (  112 014) (  489 782)

Issuance of contingent convertible subordinated bonds  1 500 000

Redemption of contingent convertible subordinated bonds (  200 000)

Issuance of debt securities and subordinated debt   95 355   94 340

Redemption of debt securities ( 1 203 025) ( 1 396 119)

Purchase and sale of own debt securities and subordinated debt   247 210 (  275 110)

Purchase and sale of preference shares (  1 644)

Interest on contingent convertible subordinated bonds (  3 423)

Interest on debt securities and subordinated debt (  64 974) (  102 342)

Dividends paid on preference shares (   472) (   756)

Dividends distributed to minority interests (  54 021) (  64 181)

Purchase and sale of treasury shares (   934)    108

( 1 296 298) (  735 486)

Net increase (decrease) in cash and equivalents (  142 962)   157 043

Cash and equivalents at the beginning of the period  1 722 717  1 529 469

Cash and equivalents at the end of the period  1 579 755  1 686 512

The Accountant The Executive Committee of the Board of Directors

Alberto Pitôrra President Fernando Ulrich

Vice-President António Domingues

Members António Farinha Morais

José Pena do Amaral

Manuel Ferreira da Silva

Maria Celeste Hagatong

Pedro Bissaia Barreto

CONSOLIDATED STATEMENTS OF CASH FLOWS FOR THE PERIODS ENDED JUNE 30, 2013 AND 2012

BANCO BPI, S.A.

The accompanying notes form an integral part of these statements.

Banco BPI | Consolidated financial statements as of June 30, 2013



BANCO BPI, S.A.
CONSOLIDATED BALANCE SHEETS AS OF JUNE 30, 2013 AND AS OF DECEMBER 31, 2012 (Translation of balance sheets originally issued in Portuguese - Note 5)

(Amounts expressed in thousands of Euro)

Dec. 31, 12

Notes

Amounts before 
impairment, 
depreciation 

and 
amortisation

Impairment, 
depreciation 

and 
amortisation

Net Net Notes Jun. 30, 13 Dec. 31, 12

ASSETS LIABILITIES
Cash and deposits at central banks 4.1  1 257 310  1 257 310  1 269 365 Resources of central banks 4.14  4 132 763  4 270 918
Deposits at other credit institutions 4.2   322 562   322 562   453 438 Financial liabilities held for trading 4.15/4.4   260 777   340 164

Resources of other credit institutions 4.16  1 883 999  2 568 421
4.3/4.4  1 100 590  1 100 590  1 111 646 Resources of customers and other debts 4.17  25 378 954  24 621 139

Financial assets available for sale 4.5  9 582 327   84 239  9 498 088  10 252 882 Debt securities 4.18  2 884 530  3 787 627
Loans and advances to credit institutions 4.6  1 878 193    3  1 878 190  1 710 727 Financial liabilities relating to transferred assets 4.19  1 477 959  1 590 984
Loans and advances to customers 4.7  27 908 681   894 315  27 014 366  27 345 473 Hedging derivatives 4.4   616 472   814 983
Held to maturity investments 4.8   253 029   253 029   445 298 Provisions 4.20   129 667   138 398
Hedging derivatives 4.4   205 958   205 958   280 737 Technical provisions 4.21  2 352 222  2 255 364
Other tangible assets 4.9   731 186   525 646   205 540   210 689 Tax liabilities 4.22   62 276   120 176
Intangible assets 4.10   102 378   88 064   14 314   14 017 Contingent convertible subordinated bonds 4.23  1 041 633  1 200 279

Other Subordinated debt and participating bonds 4.24   144 350   156 331
4.11   209 181   209 181   202 255 Other liabilities 4.25   611 496   639 153

Tax assets 4.12   545 839   545 839   617 692 Total Liabilities  40 977 098  42 503 937
Other assets 4.13   734 750   72 318   662 432   650 362 SHAREHOLDERS' EQUITY

Subscribed share capital 4.26  1 190 000  1 190 000
Other equity instruments 4.27   3 159   8 558
Revaluation reserves 4.28 (  456 326) (  507 614)
Other reserves and retained earnings 4.29  1 072 266   786 175
(Treasury shares) 4.27 (  17 356) (  18 272)
Consolidated net income of the BPI Group 4.43   58 915   249 135
Shareholders' equity attributable to the shareholders of BPI  1 850 658  1 707 982
Minority interests 4.30   339 643   352 662
Total Shareholders' Equity  2 190 301  2 060 644

Total Assets  44 831 984  1 664 585  43 167 399  44 564 581 Total Liabilities and Shareholders' Equity  43 167 399  44 564 581

OFF BALANCE SHEET ITEMS
Guarantees given and other contingent liabilities 4.7/4.31  2 165 356  2 390 359
Of which:
     [Guarantees and sureties] [2 001 136] [2 185 640]
     [Others] [164 220] [204 719]
Commitments 4.31  2 530 868  2 546 845

The Accountant The Executive Committee of the Board of Directors

Financial assets held for trading and at fair 
value through profit or loss

Jun. 30, 13

Investments in associated companies and 
jointly controlled entities

The accompanying notes form an integral part of these balance sheets.
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(Translation of statements of income originally issued in Portuguese - Note 5)

(Amounts expressed in thousands of Euro)

Interest and similar income  718 818  990 190
Interest and similar expenses ( 499 627) ( 715 410)
Financial margin (narrow sense) 4.34  219 191  274 780
Gross margin on unit links 4.35  1 392  1 402
Income from equity instruments 4.36  3 180  3 036
Net commission relating to amortised cost 4.37  12 839  12 840
Financial margin  236 602  292 058

Technical result of insurance contracts 4.38  11 247  12 250

Commissions received  154 505  157 126
Commissions paid ( 20 351) ( 21 792)
Other income, net  22 970  21 518
Net commission income 4.39  157 124  156 852
Gain and loss on operations at fair value  57 143  159 745
Gain and loss on assets available for sale  129 076  17 899
Interest and financial gain and loss with pensions  2 084   441
Net income on financial operations 4.40  188 303  178 085
Operating income  5 166  3 627
Operating expenses ( 11 967) ( 7 618)
Other taxes ( 2 811) ( 2 388)
Net operating income 4.41 ( 9 612) ( 6 379)
Operating income from banking activity  583 664  632 866
Personnel costs 4.42 ( 184 554) ( 179 475)
General administrative costs 4.43 ( 119 533) ( 119 472)
Depreciation and amortisation 4.9/4.10 ( 15 899) ( 16 927)
Overhead costs ( 319 986) ( 315 874)
Recovery of loans, interest and expenses  10 368  7 685
Impairment losses and provisions for loans and guarantees, net 4.20 ( 150 582) ( 146 457)
Impairment losses and other provisions, net 4.20 ( 10 560) ( 34 513)
Net income before income tax  112 904  143 707
Income tax 4.44 ( 25 282) ( 27 375)
Earnings of associated companies (equity method) 4.45  10 191  8 743
Global consolidated net income  97 813  125 075
Income attributable to minority interests 4.32 ( 38 898) ( 40 022)
Consolidated net income of the BPI Group 4.46  58 915  85 053

Earnings per share (in Euro)
   Basic 0.043 0.087
   Diluted 0.042 0.086

The Accountant The Executive Committee of the Board of Directors

The accompanying notes form an integral part of these statements. 

CONSOLIDATED STATEMENTS OF INCOME FOR PERIODS ENDED JUNE 30, 2013 AND 2012

BANCO BPI, S.A.

Jun. 30, 2012Jun. 30, 2013Notes
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(Translation of statements of comprehensive income originally issued in Portuguese - Note 5)

(Amounts expressed in thousands of Euro)

Consolidated net income  58 915  38 898  97 813  85 053  40 022  125 075
Income not included in the consolidated statements of income:

Items that will not be reclassified to net income
Actuarial deviations  44 921  44 921  42 043  42 043
Tax effect ( 14 039) ( 14 039) ( 12 112) ( 12 112)

 30 882  30 882  29 931  29 931
Items that may be reclassified subsequently to net income

Foreign exchange translation differences (  544)  1 025   481  8 475  9 046  17 521
Revaluation reserves of financial assets available for sale:

Revaluation of financial assets available for sale  201 375  201 375  537 611  537 611
Tax effect ( 57 992) ( 57 992) ( 155 094) ( 155 094)
Transfer to income resulting from sales ( 128 654) ( 128 654) ( 20 893) ( 20 893)
Tax effect  37 224  37 224  6 033  6 033
Transfer to income resulting from impairment recognized in the period (  170) (  170)  17 114  17 114
Tax effect   49   49 ( 4 939) ( 4 939)

Valuation of assets of associated companies  3 424  3 424  16 403  16 403
Tax effect (  856) (  856) ( 4 591) ( 4 591)

 53 856  1 025  54 881  400 119  9 046  409 165
Income not included in the consolidated statements of income  84 738  1 025  85 763  430 050  9 046  439 096
Consolidated comprehensive income  143 653  39 923  183 576  515 103  49 068  564 171

The Accountant The Executive Committee of the Board of Directors

BANCO BPI, S.A.

Jun. 30, 13 Jun. 30, 12

Total
Attributable to 

shareholders of the BPI 
Group

Attributable to minority 
interests Total

CONSOLIDATED STATEMENTS OF COMPREHENSIVE INCOME FOR PERIODS ENDED JUNE 30, 2013 AND 2012

The accompanying notes form an integral part of these statements. 

Attributable to 
shareholders of the BPI 

Group

Attributable to minority 
interests
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(Translation of statements of changes in shareholders' equity originally issued in Portuguese - Note 5)

(Amounts expressed in thousands of Euro)

Subscribed 
share capital

Share 
premium 
account

Other equity 
instruments

Revaluation 
reserves

Other 
reserves and 

retained 
earnings

Treasury 
shares Net income Minority 

Interests
Shareholders

' equity

Balance at December 31, 2011  990 000  128 432  8 030 (1 251 533)  900 312 ( 21 020) ( 284 871)  353 038  822 388
Appropriation of net income for 2011 to reserves ( 284 871)  284 871
Use of share premium account to cover negative retained earnings ( 128 432)  128 432
Dividends paid on preference shares (  756) (  756)
Dividends paid to minority interests ( 64 181) ( 64 181)
Variable Remuneration Program (RVA)   49   77   126
Sale / purchase of treasury shares (  18) (  18)
Sale / purchase of preference shares   747 ( 2 088) ( 1 341)
Consolidation of BPI Alternative Fund ( 2 362) ( 2 362)
Consolidation of BPI Obrigações Mundiais Fund (ex-BPI Taxa Variável Fund) ( 10 669) ( 10 669)
Comprehensive income for the first half of 2012  388 307  41 743  85 053  49 068  564 171
Other   63   63
Balance at June 30, 2012  990 000  8 079 ( 863 226)  786 408 ( 20 943)  85 053  322 050 1 307 421
Increase in share capital  200 000  200 000
Dividends paid on preference shares (  563) (  563)
Variable Remuneration Program (RVA)   479  2 671  3 150
Sale / purchase of treasury shares ( 1 734) ( 1 734)
Sale / purchase of preference shares   23   23
Consolidation of BPI Alternative Fund (  742) (  742)
Comprehensive income for 2012  355 612  1 504  164 082  31 894  553 092
Other (  3) (  3)
Balance at December 31, 2012 1 190 000  8 558 ( 507 614)  786 175 ( 18 272)  249 135  352 662 2 060 644
Appropriation of net income for 2012 to reserves  249 135 ( 249 135)
Dividends paid on preference shares (  472) (  472)
Dividends paid to minority interests ( 54 021) ( 54 021)
Variable Remuneration Program (RVA) ( 5 399)   916 ( 4 483)
Sale / purchase of treasury shares  3 548  3 548
Sale / purchase of preference shares   18   18
Consolidation of BPI Alternative Fund (  609) (  609)
Consolidation of BPI Alternative Fund Luxembourg  2 102  2 102
Comprehensive income for the first half of 2013  51 288  33 449  58 915  39 923  183 575
Other (  41)   40 (  1)
Balance at June 30, 2013 1 190 000  3 159 ( 456 326) 1 072 266 ( 17 356)  58 915  339 643 2 190 301

The Accountant The Executive Committee of the Board of Directors

The accompanying notes form an integral part of these statements. 

BANCO BPI, S.A.

STATEMENTS OF CHANGES IN SHAREHOLDERS' EQUITY FOR PERIODS ENDED JUNE 30, 2013 AND 2012
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(Translation of statements of cash flows originally issued in Portuguese - Note 5)

(Amounts expressed in thousands of Euro)

Jun. 30, 13 Jun. 30, 12

Operating activities
Interest, commissions and similar income received  1 230 236  1 398 454
Interest, commissions and similar expenses paid (  750 613) (  806 489)
Recovery of loans and interest in arrears   10 368   7 685
Payments to personnel and suppliers (  279 845) (  296 439)

Net cash flow from income and expenses   210 146   303 211
Decrease (increase) in:

Financial assets held for trading, available for sale and held to maturity  1 219 298 ( 1 346 789)
Loans and advances to credit institutions (  165 379)   527 947
Loans and advances to customers   298 457   618 659
Other assets (  61 307) (  88 968)

Net cash flow from operating assets  1 291 069 (  289 151)
Increase (decrease) in:

Resources of central banks and other credit institutions (  836 646)   849 655
Resources of customers   841 490   145 171
Financial liabilities held for trading (  79 387) (  98 844)
Other liabilities (  221 300)   30 339

Net cash flow from operating liabilities (  295 843)   926 321
Contributions to the Pension Funds (  2 975) (  40 695)
Income tax paid (  46 087) (  16 944)

 1 156 310   882 742
Investing activities

Purchase of other tangible assets and intangible assets (  12 069) (  9 929)
Sale of other tangible assets    69    365
Dividends received and other income   9 026   19 351

(  2 974)   9 787
Financing activities

Liability for assets not derecognised (  112 014) (  489 782)
Issuance of contingent convertible subordinated bonds  1 500 000
Redemption of contingent convertible subordinated bonds (  200 000)
Issuance of debt securities and subordinated debt   95 355   94 340
Redemption of debt securities ( 1 203 025) ( 1 396 119)
Purchase and sale of own debt securities and subordinated debt   247 210 (  275 110)
Purchase and sale of preference shares (  1 644)
Interest on contingent convertible subordinated bonds (  3 423)
Interest on debt securities and subordinated debt (  64 974) (  102 342)
Dividends paid on preference shares (   472) (   756)
Dividends distributed to minority interests (  54 021) (  64 181)
Purchase and sale of treasury shares (   934)    108

( 1 296 298) (  735 486)
Net increase (decrease) in cash and equivalents (  142 962)   157 043
Cash and equivalents at the beginning of the period  1 722 717  1 529 469
Cash and equivalents at the end of the period  1 579 755  1 686 512

The Accountant The Executive Committee of the Board of Directors
Alberto Pitôrra President Fernando Ulrich

Vice-President António Domingues
Members António Farinha Morais

José Pena do Amaral
Manuel Ferreira da Silva
Maria Celeste Hagatong
Pedro Bissaia Barreto

CONSOLIDATED STATEMENTS OF CASH FLOWS FOR THE PERIODS ENDED JUNE 30, 2013 AND 2012

BANCO BPI, S.A.

The accompanying notes form an integral part of these statements.

Banco BPI | Consolidated financial statements as of June 30, 2013



Banco BPI, S.A. 
 

Notes to the consolidated financial statements as of 
June 30, 2013 and 2012 

 
(Unless otherwise indicated, all amounts are expressed in thousands of Euro – t. euro) 

 
(These notes are a translation of notes originally issued in Portuguese – Note 5) 
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1. THE FINANCIAL GROUP 
 
Banco BPI is the central entity of a multi-specialised financial group dedicated to banking, which provides a broad range of banking 
services and products to companies, institutional investors and private individuals. Banco BPI has been listed on the Stock Exchange 
since 1986.    
 
The BPI Group started operating in 1981 with the foundation of SPI – Sociedade Portuguesa de Investimentos, S.A.R.L.. By public deed 
dated December 1984, SPI – Sociedade Portuguesa de Investimentos, S.A.R.L. changed its corporate name to BPI – Banco Português 
de Investimento, S.A., which was the first private investment bank created after the re-opening, in 1984, of the Portuguese banking 
sector to private investment.  On November 30, 1995 BPI – Banco Português de Investimento, S.A. (BPI Investimentos) was 
transformed into BPI - SGPS, S.A., which operated exclusively as the BPI Group’s holding company, and BPI Investimentos was 
founded to act as the BPI Group’s investment banking company. On December 20, 2002, BPI SGPS, S.A. incorporated, by merger, the 
net assets and operations of Banco BPI and changed its corporate name to Banco BPI, S.A.. 
 
At June 30, 2013 the Group’s banking operations were carried out principally through Banco BPI in the commercial banking area and 
through BPI Investimentos in the investment banking area. The BPI Group is also the holder of a 50.1% participation in Banco de 
Fomento Angola, S.A. which operates as a commercial bank in Angola. 
 
In 2012 the BPI Group changed its participation in Fundo BPI Taxa Variável, Fundo de Investimento Aberto de Obrigações de Taxa 
Variável (Fundo BPI Taxa Variável), a fund managed by BPI Gestão de Activos, to a participation of less than 50%. According to the 
Group’s accounting policy, the investment funds are consolidated only if the Group has control, i.e., when the Group holds more than 
50% of the participating units. Thus, the participation in this fund was reclassified to the financial assets available for sale portfolio, and 
is no longer recorded in accordance with the full consolidation method. In December 2012 Fundo BPI Taxa Variável changed its name 
to BPI Obrigações Mundiais, Fundo de Investimento Aberto (Fundo BPI Obrigações Mundiais). 
 
In 2012 TC Turismo Capital – SCR, S.A. and Aicep Capital were merged by incorporation into Inovcapital – Sociedade de Capital de 
Risco, S.A., the corporate name of which was changed to Portugal Capital Ventures – Sociedade de Capital de Risco, S.A. The BPI 
Group ceased to have participations of 25% in TC Turismo Capital – SCR, S.A. and 4.4% in Inovcapital – Sociedade de Capital de 
Risco, S.A. and now has a 6.4% participation in Portugal Capital Ventures, that has been recorded in the financial assets available for 
sale portfolio. 
 
In 2012 the BPI Group dissolved and liquidated Ulissipair ACE, a consortium of companies, 50% of which was held by Banco Português 
de Investimento, S.A. 
 
In January 2013 the BPI Alternative Fund: Iberian Equities Long / Short Fund (Lux) was established. At June 30, 2013, the BPI Group, 
through BPI Investimentos held 87.7% of the participating units of this fund, its financial statements being consolidated in the financial 
statements of the BPI Group in accordance with the full consolidation method. 
 
In the first half of 2013 the BPI Group increased its participation to 100% of the share capital of BPI Dealer – Sociedade Financeira de 
Corretagem (Mozambique), through the acquisition of 10.5% of the share capital of that company, previously owned by Banco 
Comercial e de Investimentos (Mozambique). 
 
The vehicles through which the Bank’s loan securitisation operations are carried out are recorded in the consolidated financial 
statements in accordance with the BPI Group’s continuing involvement in these operations, based on the percentage held of the equity 
piece of the corresponding vehicles. 
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At June 30, 2013 the BPI Group was made up of the following companies: 
 

 
Note: Unless otherwise indicated, all amounts are as of June 30, 2013 (accounting balances before consolidation adjustments). The financial statements of 
subsidiaries, associates and jointly controlled entities are pending approval by the respective governing bodies. However, the Board of Directors of Banco 
BPI believes that there will be no changes with significant impact on the consolidated income of the Bank. 

1 Share capital is made up of 5 000 ordinary shares of 1 Euro each, and 53 427 000 non-voting preference shares of 1 euro each. The 
BPI Group’s effective participation corresponds to 0.009% considering the preference shares. 

 
  

B anks
Banco BPI, S.A. Portugal 1 297 576 42 425 474  34 497
Banco Português de Investimento, S.A. Portugal  60 749 1 868 734   567 100.00% 100.00% Full Consolidation

Banco Comercial e de Investimentos, S.A.R.L. M ozambique  137 755 1 910 548  13 562 29.70% 30.00% Equity M ethod

Banco de Fomento Angola, S.A. Angola  559 056 6 277 412  76 752 50.08% 50.10% Full Consolidation
Banco BPI Cayman, Ltd. Cayman Islands  157 112  191 440   862 100.00% Full Consolidation

Specialised lo an co mpanies
BPI Locação de Equipamentos, Lda Portugal  8 070  8 873   24 100.00% 100.00% Full Consolidation

A sset management co mpanies and dealers
BPI Dealer – Sociedade Financeira de

Corretagem (M oçambique), S.A.R.L. M ozambique (  995)   503 (  454) 13.50% 100.00% Full Consolidation

BPI Gestão de Activos – Gestão de Fundos de
Investimento M obiliários, S.A Portugal  14 174  22 768  3 660 100.00% 100.00% Full Consolidation

BPI – Global Investment Fund M anagement Company, S.A. Luxembourg   742  1 250   268 100.00% 100.00% Full Consolidation
BPI (Suisse), S.A. Switzerland  6 844  7 823  1 928 99.90% Full Consolidation

BPI Alternative Fund: Iberian Equities Long/Short Fund Portugal  57 602  87 613  1 045 87.16% Full Consolidation

BPI Alternative Fund: Iberian Equities Long/Short Fund (Lux) Luxembourg  17 208  17 793   68 87.73% Full Consolidation

Venture capital co mpanies
BPI Private Equity - Sociedade de Capital de Risco, S.A. Portugal  26 438  28 756   357 100.00% 100.00% Full Consolidation

Inter-Risco – Sociedade de Capital de Risco, S.A. Portugal   915  2 025   56 49.00% Equity M ethod

Insurance co mpanies
BPI Vida e Pensões – Companhia de Seguros, S.A. Portugal  208 951 3 135 647  40 217 100.00% 100.00% Full Consolidation
Cosec – Companhia de Seguros de Crédito , S.A. Portugal  46 846  122 181  2 940 50.00% 50.00% Equity M ethod

Companhia de Seguros A llianz Portugal, S.A. Portugal  248 552 1 165 295  13 717 35.00% 35.00% Equity M ethod

Others
BPI Capital Finance Ltd. 1 Cayman Islands  53 574  53 577   486 100.00% 100.00% Full Consolidation
BPI Capital Africa (Proprietary) Limited South Africa ( 1 687)  1 633 (  855) 100.00% Full Consolidation

BPI, Inc. U.S.A.  1 163  3 330   57 100.00% 100.00% Full Consolidation
BPI M adeira, SGPS, Unipessoal, S.A. Portugal  152 944  156 427   75 100.00% 100.00% Full Consolidation

Finangeste – Empresa Financeira de Gestão 
e Desenvolvimento, S.A. Portugal  78 403  82 373 ( 2 576) 32.78% 32.78% Equity M ethod

Unicre - Instituição Financeira de Crédito , S.A. Portugal  85 301  309 426  5 681 20.65% 21.01% Equity M ethod

H ead Of f ice D irect  
part ic ipat io n

Effect ive 
part ic ipat io n

C o nso lidat io n 
/  R eco gnit io n 

metho d

N et inco me 
( lo ss)

fo r the perio d

T o tal 
assets

Shareho lders' 
equity
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2. BASIS OF PRESENTATION AND MAIN ACCOUNTING POLICIES 
 
A) BASES OF PRESENTATION 
 
The consolidated financial statements were prepared from the accounting records of Banco BPI and its subsidiary and associated 
companies in conformity with International Accounting Standards/International Financial Reporting Standards (IAS/IFRS), as endorsed 
by the European Union in accordance with Regulation (EC) 1606/2002 of July 19 of the European Parliament and Council, incorporated 
into Portuguese legislation through Bank of Portugal Notice 1/2005 of February 21. 
 
Adoption of standards (new or revised) issued by the “International Accounting Standards Board” (IASB) and interpretations 
issued by the “International Financial Reporting Interpretation Committee” (IFRIC), as endorsed by the European Union. 
 
The standards (new or revised) and interpretations applicable to the operations of the BPI Group and reflected in the financial 
statements as of June 30, 2013, were as follows: 
 

 IAS 1 – Presentation of Financial Statements – Presentation of captions in the Statement of Comprehensive Income (amendment): 
this standard was revised to clarify the presentation of the various captions included in the Statement of Comprehensive Income, 
making it possible to distinguish which balances of these captions can subsequently be reclassified to the statement of income. 
These amendments are mandatory for years beginning on or after July 1, 2012. 
 

 IAS 12 – Income Taxes – Recovery of Deferred Tax Assets (amendment) - this amendment establishes a presumption that the 
recovery of investment property measured at fair value in accordance with IAS 40 will be made through sale. This amendment is 
mandatory for years beginning on or after January 1, 2013. 

 
 IAS 19 – Employee Benefits (amendment) – this standard was amended to include several changes relating to: (i) the recognition 

of actuarial gains and losses due to differences between the assumptions used in the determination of liabilities and the expected 
return on assets and the actual amounts, as well as gains and losses due to changes in the actuarial and financial assumptions 
during the year, by corresponding entry to shareholders’ equity; (ii) a single interest rate must be used for liabilities and plan 
assets; (iii) the difference between the actual return on the plan’s assets and the single rate used must be recorded as actuarial 
gains and losses; (iv) costs recognized in the statement of income correspond only to the current service cost and net interest 
expense. New requirements in terms of financial statement disclosures were also introduced. This amendment is mandatory for 
years beginning on or after January 1, 2013. 

 
 IFRS 7 - Financial Instruments: Disclosures (amendment): this standard was amended to require additional disclosures for financial 

instruments, namely information regarding those subject to netting and similar agreements. This amendment is mandatory for 
years beginning on or after January 1, 2013. 
 

 IFRS 13 – Fair Value Measurement: this standard replaces the existing guidance in the various standards regarding fair value 
measurement. This standard is applied when another standard requires or permits fair value measurements or disclosures. This 
standard is of mandatory application for years beginning on or after January 1, 2013. 

 
 Improvements to the International Financial Reporting Standards - Cycle 2009-2011: this involved a revision of five accounting 

standards, namely: (i) IFRS 1 (allowed the application of IFRS 1 with respect to borrowing costs on certain qualifying assets), (ii) 
IAS 1 (clarification of the requirements regarding comparative information), (iii) IAS 16 (classification of maintenance equipment), 
(iv) IAS 32 (clarifies that the tax effect of a distribution to the holders of equity instruments must be recorded in accordance with 
IAS 12 - Income Taxes), and (v) IAS 34 (clarification regarding interim reporting of segment information in relation to total assets, 
with the aim of increasing consistency with the requirements of IFRS 8 - Operating Segments). These amendments are of 
mandatory application for years beginning on or after January 1, 2013. 

  
The changes to the above standards did not have significant impact on the financial statements presented. 
 
At June 30, 2013 the following standards (new and revised) and interpretations, already endorsed by the European Union, were 
available for early adoption: 
 

 IAS 27 – Separate Financial Statements (amendment): this standard was amended to restrict the scope of IAS 27 to separate 
financial statements. This amendment is mandatory for years beginning on or after January 1, 2014. 
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 IAS 28 – Investments in Associates and Jointly Controlled Entities (amendment): changes were made to this standard to ensure 
consistency with the new standards adopted, especially the IFRS 11 – Joint Arrangements. This amendment is mandatory for 
years beginning on or after January 1, 2014. 

 
 IAS 32 – Financial Instruments: Presentation (amendment): this standard was amended to clarify certain aspects relating to the 

diversity of the application of offsetting requirements. This amendment is mandatory for years beginning on or after January 1, 
2014. 

 
 IFRS 10 – Consolidated Financial Statements: this standard establishes the requirements for the presentation of consolidated 

financial statements by the parent company replacing, on this matter, IAS 27 Consolidated and Separate Financial Statements and 
SIC-12 Consolidation – Special Purpose Entities. This standard also introduces new requirements concerning the definition of 
control and the determination of the consolidation perimeter. This standard is of mandatory application for years beginning on or 
after January 1, 2014. 

 
 IFRS 11 – Joint Arrangements: this standard replaces IAS 31 –Joint Ventures and SIC 13 – Jointly Controlled Entities – Non-

Monetary Contributions by Developers and excludes the possibility of using the proportional consolidation method for recording 
joint ventures. This standard is of mandatory application for years beginning on or after January 1, 2014. 

 
 IFRS 12 – Disclosure of Interests in Other Entities: this standard establishes a new set of disclosures relating to an entity’s 

interests in subsidiaries, joint agreements, associates and unconsolidated entities. This standard is of mandatory application for 
years beginning on or after January 1, 2014. 

 
 Transition guidelines – consolidated financial statements, joint agreements and disclosures of interests in other entities: these 

guidelines change IFRS 10 - Consolidated Financial Statements, IFRS 11 - Joint Agreements and IFRS 12 - Disclosure of interests 
in other entities, limiting the requirement to provide comparative information only for the preceding comparative period. In addition, 
changes were made to IFRS 11 and IFRS12 by eliminating the requirement to present comparative information for periods prior to 
the immediately preceding period. This standard is of optional application for years beginning on or after January 1, 2014. 

 
These standards, although endorsed by the European Union, were not adopted by the BPI Group at June 30, 2013 because their 
application is not yet mandatory. Significant impact is not expected on the financial statements as a result of adopting these standards. 
 
 
B) MAIN ACCOUNTING POLICIES: 
 
The following accounting policies are applicable to the consolidated financial statements of the BPI Group. 
 
2.1. Consolidation of subsidiaries and jointly controlled entities and recognition of associated companies (IAS 
27, IAS 28, IAS 31 and IFRS 3) 
 
Banco BPI has direct and indirect participations in subsidiary and associated companies. Subsidiary companies are entities over which 
the Bank has control or power to manage their financial and operating policies. Associated companies are entities over which Banco 
BPI has direct or indirect significant influence over their management and financial policies but over which it does not have control. As a 
general rule, it is presumed that significant influence exists when the participation exceeds 20%. 
 
The financial statements of subsidiary companies are consolidated using the full consolidation method. Significant inter-group 
transactions and account balances were eliminated in the consolidation process. The amount of share capital, reserves and net results 
corresponding to third party participation in these subsidiaries is reflected in the caption minority interest.  When necessary, adjustments 
are made to the subsidiary companies’ financial statements to ensure their consistency with the BPI Group’s accounting policies. 
 
Goodwill arising from the difference between the cost of acquisitions (including expenses) and the fair value of the identifiable assets, 
liabilities and contingent liabilities of subsidiary companies as of the date of the first consolidation are recorded as assets and are 
subject to impairment tests.  When a subsidiary company is sold, net goodwill is included in determining the gain or loss on the sale. 
 
The financial statements of companies under joint control of the BPI Group and other entities are consolidated using the proportional 
method, under which the assets, liabilities, costs and income of the entities are included in the consolidated financial statements in 
proportion to the BPI Group’s participation in their share capital. 
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Associated companies are recorded in accordance with the equity method of accounting. In accordance with this method, the amount of 
the investment, which is initially recognised at cost, is adjusted by post-acquisition changes in the net asset value of the associated 
companies, in proportion to the BPI Group’s participation. 
 
Goodwill relating to associated companies is included in the book value of the investment. The book value of associated companies 
(including goodwill) is subject to impairment tests in accordance with IAS 36 and IAS 39. 
 
In the case of associated companies acquired in stages, goodwill is calculated at the time that the acquired company becomes an 
associate, being determined by the difference between the total acquisition cost of the investment and the proportion held of the fair 
value of the identifiable assets and liabilities of the associate as of that date. As provided for in IAS 28, total acquisition cost 
corresponds to the fair value of the original investment on the date that significant influence is achieved, plus the amount paid for the 
additional participation. In accordance with the policy established by the BPI Group, gains or losses on the revaluation to fair value of 
the original investment are recognised in the statement of income on the date the acquired company becomes an associate. 
 
Following the loss of significant influence over an associated company (it is presumed that participation is less than 20%) and in 
accordance with IAS 28, the participation held is reclassified from the Investments in Associated Companies portfolio to the Financial 
Assets Available for Sale portfolio, being recorded at its fair value as of the date of the loss of significant influence. The difference 
between the fair value of the participation held and the cost of investment at that date is recognised in the statement of income. 
 
In accordance with IFRS 1 and the BPI Group’s accounting policies up to the date of transition to IAS/IFRS, goodwill on investments 
acquired up to January 1, 2004 was deducted in full from shareholders’ equity. 
 
Negative goodwill arising from the difference between the cost of acquisitions (including expenses) and the fair value of the identifiable 
assets, liabilities and contingent liabilities of subsidiary and associated companies as of the date of the first consolidation or the date the 
equity method is first applied is immediately recognised in the statement of income. 
 
The financial statements of subsidiary or associated companies which are inactive or in liquidation were excluded from the consolidation 
and from application of the equity method. These participations are classified as financial assets available for sale. 
 
In its asset management business, the BPI Group manages assets held by investment funds, the participating units of which are owned 
by third parties. The financial statements of the investment funds are not included in the consolidation perimeter of the BPI Group, 
except when the Group has control over the investment funds, namely when it holds more than 50% of the participating units, in which 
case they are consolidated using the full consolidation method. 
 
 
Consolidated net income is the sum of the individual net results of Banco BPI and the percentage of the net results of subsidiary and 
associated companies, equivalent to Banco BPI’s effective participation in them, considering the period the participations are held for, 
after elimination of income and expenses resulting from inter-group transactions. 
 
Foreign currency subsidiary and associated companies (IAS 21 and IAS 29) 
 
The foreign currency financial statements of subsidiary and associated companies were included in the consolidation after being 
translated to Euro at the exchange rates published by the Bank of Portugal: 
 
− Assets and liabilities expressed in foreign currencies are translated to Euro using the exchange rates in force at the balance sheet 

date;  
− Income and expenses expressed in foreign currencies are translated to Euro using the exchange rates in force in the months in 

which they are recognised; and,   
− Exchange differences resulting from the translation to Euro are recognised directly in the shareholders’ equity caption revaluation 

reserves, since the Bank does not have participations in subsidiaries and associated companies whose functional currency is that of 
a hyperinflationary economy.    
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2.2. Financial assets and liabilities (IAS 32 and IAS 39) 
 
Financial assets and liabilities are recognised in the BPI Group’s balance sheet on the trade or contracting date, unless there is an 
express contractual stipulation or applicable legal or regulation regime under which the transactions’ inherent rights and obligations are 
transferred at a different date, in which case the latter date is applicable.  
 
Financial assets and liabilities are initially recorded at fair value plus direct transaction costs, except for assets and liabilities that have 
been recognised at fair value through profit or loss, in which case the transaction costs are immediately recorded in the statement of 
income. 
 
Fair value is the amount for which an asset could be exchanged, or a liability settled, between equally knowledgeable, willing parties. On 
the date of contracting or starting an operation, fair value is generally the amount of the transaction. 
 
Fair value is determined based on: 

 the price in an active market, or  
 valuation methods and techniques (when there is not an active market) supported by: 
− mathematical calculations based on recognised financial theories; or, 
− prices calculated based on similar assets or liabilities traded on active markets or based on statistical estimates or other 

quantitative methods. 
 
Financial assets are initially recognised, at the time of their acquisition or inception, under one of the four categories defined in IAS 39: 

− financial assets held for trading and at fair value through profit or loss; 
− held-to-maturity financial assets; 
− available-for-sale financial assets; 
− loans and other receivables. 

 
Following the amendment to IAS 39 in October 2008 entitled “Reclassification of financial assets”, it became possible to reclassify 
financial assets between financial asset categories, as follows: (i) in specific circumstances, non-derivative financial assets (other than 
those initially designated as financial assets at fair value through profit or loss under the “fair value option”) can be reclassified out of the 
fair value through profit and loss category, and (ii) financial assets which meet the definition of loans and receivables can be reclassified 
from the available-for-sale financial assets category to the loans and receivables category, provided that the entity has the intention and 
ability to hold the asset for the foreseeable future or until maturity. For reclassifications made up to November 1, 2008, the reference 
date of the changes made by the BPI Group was July 1, 2008. The reclassifications made on or after November 1, 2008 are effective 
only as from the reclassification date. 
 
In Note 4.48 the valuation methods of assets and liabilities recorded at fair value (Financial assets held for trading and at fair value 
through profit or loss, Financial liabilities held for trading and Financial assets available for sale) are presented in detail. 
 
 
2.2.1. Financial assets held for trading and at fair value through profit or loss and financial liabilities held for 
trading 
 
These captions include: 

 fixed income securities and variable-yield securities traded on active markets, which the Bank has opted, on the recognition date, 
to record and value at fair value through profit or loss, can be classified as held for trading or at fair value through profit or loss; 

 securities related to capitalisation insurance portfolios; and, 
 derivatives (including embedded derivatives on financial assets and liabilities), except for those designated as hedging instruments 

under hedge accounting (Note 2.3.8). 
 
Such assets and liabilities are valued daily at fair value. The book value of bonds and other fixed income securities includes accrued 
interest. 
 
Gains and losses resulting from changes in fair value are recognised in the statement of income. 

 
In the case of default, derivatives are settled in advance and recorded at their replacement value. Derivative operations are subject to 
credit risk analysis, their value being adjusted with a corresponding entry to loss on financial operations. 
 
2.2.2. Held to maturity investments 
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This caption includes non-derivative financial assets with fixed or determinable payments and defined maturities that the BPI Group has 
the intention and ability to hold until maturity. 
 
These investments are measured at amortised cost, using the effective interest rate method and subject to impairment tests. The 
impairment losses on financial investments held to maturity are recorded in the income statement. If, in a subsequent period, the 
amount of an impairment loss decreases and that decrease can be related objectively to an event occurring after the date on which the 
impairment loss was recognised, the previously recognised impairment loss is reversed through the statement of income for the year. 
 
2.2.3. Financial assets available for sale 
This caption includes: 

 fixed income securities which have not been classified in the trading, held to maturity or loan portfolios; 
 variable yield securities available for sale; and 
 shareholders’ loans and supplementary capital contributions in financial assets available for sale. 

 
Assets classified as available for sale are valued at fair value, except for equity instruments that are not traded on active markets and for 
which their fair value cannot be reliably measured or estimated.  In this case they remain recorded at cost. 
  
Gains and losses resulting from changes in the fair value of financial assets available for sale are recognised directly in the 
shareholders’ equity caption fair value revaluation reserve, except for impairment losses and exchange gains and losses on monetary 
assets, until the asset is sold.  At this time, the gain or loss previously recognised in shareholders’ equity is transferred to the statement 
of income. 
 
Interest accrued on bonds and other fixed income securities and differences between their cost and nominal value (premium or 
discount) are recorded in the statement of income using the effective interest rate method. 
 
Income from variable-yield securities (dividends in the case of shares) is recorded as income when it is attributed or received.  In 
accordance with this procedure, interim dividends are recorded as income in the period in which they are declared. 
 
At the date of preparation of the financial statements, the Bank assesses the existence of objective evidence that financial assets 
available for sale are impaired, considering the market situation and the available information about the issuers.  
 
In accordance with IAS 39, a financial asset available for sale is impaired and impairment losses are incurred if, and only if: (i) there is 
objective evidence of impairment as a result of one or more events that occurred after initial recognition of the asset (a “loss event”) and 
(ii) that (those) loss event (s) has (have) an impact on the estimated future cash flows of the financial asset, that can be reliably 
estimated. 
 
In accordance with IAS 39, objective evidence that a financial asset available for sale is impaired includes observable data regarding the 
following loss events: 

 Significant financial difficulty of the issuer; 
 A breach of contract by the issuer in terms of the repayment of principal or payment of interest; 
 Probability of bankruptcy of the issuer; 
 The disappearance of an active market for the financial asset because of financial difficulties of the issuer. 

 
In addition to the events relating to debt instruments referred to above, the existence of objective evidence of impairment on equity 
instruments also takes into consideration information about the following loss events: 

 Significant changes with adverse impact on the technological, market, economic or legal environment in which the issuer operates 
indicating that the cost of the investment may not be fully recovered; 

 A significant or prolonged decrease in the market value of the financial asset below its cost. 
 
When there is objective evidence that a financial asset available for sale is impaired, the accumulated loss in the fair value revaluation 
reserve is removed from equity and recognised in the statement of income. 
 
Impairment losses recorded on fixed income securities are reversed through the statement of income if there is a positive change in the 
fair value of the security resulting from an event which has occurred after determination of the impairment. Impairment losses on 
variable-yield securities cannot be reversed. In the case of securities for which impairment losses have been recognised, subsequent 
negative changes in fair value are always recognised in the statement of income. 
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Exchange differences on non-monetary assets (equity instruments) classified in the available-for-sale portfolio are recognised in the 
exchange difference revaluation reserve.  Exchange differences on other securities are recorded in the statement of income. 
 
Financial assets available for sale, designated as hedged assets, are valued as explained in Note 2.3.8. Hedge Accounting – derivatives 
and hedged instruments.   
 
2.2.4. Loans and other receivables 
Loans and other receivables include loans and advances made by the Bank to customers and to credit institutions, including finance 
lease operations, factoring operations, participation in syndicated loans and securitised loans (commercial paper and bonds issued by 
companies) that  are not traded on an active market and which are not intended to be sold. 
 
Loans and securitised loans traded on active markets are included in the caption “Financial assets available for sale”. 
 
At the inception date, loans and other receivables are recognised at fair value. In general, fair value at the inception date corresponds to 
the amount of the transaction and includes commission, taxes and other costs and income relating to credit operations. Loans and other 
receivables are subsequently valued at amortised cost, using the effective interest rate method and are subject to impairment tests. 
 
Interest income, commission, fees and other costs and income on credit operations are recognised on an accruals basis over the period 
of the operations, regardless of when they are received or paid. Commission received relating to credit commitments is deferred and 
recognised on a straight-line basis over the period of the commitment. 
 
The Bank classifies as overdue credit, instalments of principal and interest overdue for more than 30 days. Credits under legal collection 
procedures include the full amount of the principal (both overdue and not yet due). Mortgage loans are considered to be under legal 
collection procedures when the petition to execute is delivered to the court, which is usually 180 days after the first default. 
  
The BPI Group writes off loans on operations considered to be unrecoverable, for which provisions (in accordance with the Adjusted 
Accounting Standards  (Normas de Contabilidade Ajustadas - NCA) established by Bank of Portugal Notice 1/2005) and impairment 
losses have been recorded for their full amount in the month preceding the write-off. 
 
Gains and losses on the sale of loans to customers on a definitive basis are recognized in net income on financial operations in the 
caption "Gain and loss on the sale of loans and advances to customers." These gains or losses correspond to the difference between 
the sale price and the book value of those assets, net of impairment losses. 
 
Loans designated as hedged assets are valued as explained in Note 2.2.8. Hedge Accounting - derivatives and hedged instruments.   
 
Finance leasing (IAS 17) 
Lease operations in which the Bank transfers substantially all the risks and rewards of ownership of an asset to a customer or to a third 
party, are reflected on the balance sheet, at the inception date, as loans granted, at the net amount paid to acquire the leased asset. 
Lease instalments are composed of an interest income component and a principal repayment component.  The interest income 
component for each period reflects an effective interest rate of return on the outstanding amount of principal. 
 
Factoring 
Assets resulting from factoring operations with recourse are recorded on the balance sheet as loans granted, by the amount advanced 
on account under the terms of the corresponding contracts. 
 
Assets resulting from factoring operations without recourse are recorded on the balance sheet as loans granted, by the amount of the 
credit taken, with a corresponding entry to the liability caption “Creditors for factoring operations”. Amounts advanced under the 
contracts are debited to the caption “Creditors for factoring operations”. 
 
Invoices received under factoring contracts with recourse, in which amounts are not advanced, are recorded in the off-balance sheet 
caption, “Contracts with recourse – invoices not financed”, by the amount of the invoices received. The balance of this caption is 
reduced as the invoices are settled. 
 
Commitments resulting from unused credit lines negotiated with customers are recorded as off-balance sheet items. 
 
  



 

Notes to the consolidated financial statements as of June 30, 2013 | Banco BPI | 106 

Securitised credit not derecognised  
The Bank does not derecognise credits sold in securitisation operations when: 

 it retains control over the operations; 
 it continues to receive a substantial part of the remuneration; and, 
 it retains a substantial part of the risk on the credits transferred. 

 
Credits sold that have not been derecognised are recorded in the caption “Loans and advances to customers” and are subject to the 
accounting principles used for other credit operations. Interest, commission and fees relating to the securitised loan portfolio are 
accrued over the period of the credit operation. 
 
Amounts received relating to securitisation operations are recorded under the caption “Financial liabilities relating to transferred assets”. 
The respective interest, commission and fees are accrued based on the remuneration ceded by the Bank, in accordance with the 
expected average life of the securitisation operation at the launching date. 
 
The risks and/or benefits maintained are represented by the bonds with the highest degree of risk, issued by the securitisation vehicle. 
The amount recorded in assets and liabilities represents the proportion of risk/benefit held by the Bank (continuing involvement). 
 
Bonds issued by securitisation vehicles and held by the BPI Group entities are eliminated in the consolidation process. 
 
Securities under repurchase and resale agreements 
Securities purchased with resale agreements are not recorded in the securities portfolio. Funds paid are recorded as loans at the 
settlement date, while interest is accrued. 
 
Securities sold with repurchase agreements are maintained in their original securities portfolio. Funds received are recorded in the 
corresponding liability caption at the settlement date, while interest is accrued. 
 
Guarantees given and irrevocable commitments 
Guarantees given and irrevocable commitments are recorded in off-balance sheet accounts by the amount at risk, while interest, 
commission, fees and other income are recorded in the statement of income over the period of the operations. These operations are 
subject to impairment tests. 
 
Impairment 
Loans, other receivables and guarantees given are subject to monthly impairment tests. Impairment losses identified are recorded by 
corresponding charge to the statement of income for the year. If, in subsequent periods, there is a decrease in the estimated impairment 
loss, the impairment loss initially recorded is reversed by credit to the statement of income.  
 
In accordance with IAS 39 a financial asset is considered to be impaired when there is evidence that one or more loss events have 
occurred after initial recognition of an asset, and such events have an impact on the estimated recoverable value of the future cash 
flows of the financial asset considered. 
 
IAS 39 defines some events that may be considered as objective evidence of impairment (breach of contract, such as delay in the 
payment of principal or interest; probability that the borrower will become bankrupt, etc.). However, in certain circumstances 
determination of impairment loss requires professional judgement. 
 
Objective evidence of impairment situations is assessed as of the date of the financial statements.  
 
Impairment assessment is made based on individual credits where they are significant in amount and on an individual or collective basis 
where the credits are not significant in amount. 
 
BPI’s loan portfolio is segmented as follows for purposes of determining impairment: 

 Corporate Banking; 
 Private individuals and small businesses; 
 Specialised credit: housing loans, equipment leasing, real estate leasing, vehicle financing, consumer credit and credit cards; 
 Commercial portfolio: discounts, credit with a plan, credit without a plan and overdrafts; 
 Project Finance; 
 Institutional Banking and the State Business Sector; 
 Others. 
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Impairment losses relating to the Corporate Banking, Project Finance, Institutional Banking and the State Business Sector segments are 
determined on an individual basis whenever the credits show signs of impairment or are in default. Impairment losses relating to 
exposures of over 500 t. euro included in the Private individuals and small business segment are also determined on an individual basis. 
 
Credit operations in these segments that do not show signs of impairment, as well as operations of the other segments are subject to 
collective assessment to determine the amount of the related impairment. 
 
Individual assessment  
 
In the case of assets for which there is objective evidence of impairment on an individual basis, impairment is calculated operation by 
operation, based on the information included in the Bank’s credit risk analysis models which consider, among others, the following 
factors: 

− Overall exposure of the customer and nature of the liabilities contracted with the Bank: financial or non-financial operations 
(namely, liabilities of a commercial nature or performance guarantees); 

− Notation of client risk determined based on a calculation system implemented by the BPI Group. Risk notation includes, among 
others, the following characteristics:  

 Financial situation of the customer; 
 Risk of the business sector in which the customer operates;  
 Quality of management of the customer, measured by the experience in the relationship with the BPI Group and the 

existence of incidents; 
 Quality of the accounting information presented; 
 Nature and amount of the guarantees relating to the liabilities contracted with the Bank; 
 Non-performing loans for a period exceeding 30 days. 

 
In such situations the amount of the loss is calculated based on the difference between the book value and the estimated recoverable 
amount of the credit, after recovery costs, discounted at the effective rate of interest during the period from the date the impairment to 
the expected date of recovery. 
 
The expected recoverable amount of the credit reflects the cash flows that can result from execution of the guarantees or collateral 
relating to the credit granted, less costs of the recovery process. 
 
Assets evaluated individually, for which there are no objective signs of impairment, are included in a group of assets with similar credit 
risks, and impairment losses are assessed collectively. 
 
Impairment for these groups of assets is assessed as explained in the following section – Collective assessment. 
 
Assets assessed individually, for which an impairment loss is recognised, are excluded from the collective assessment. 
 
Collective assessment 
 
Future cash flows of groups of credit subject to collective impairment assessment are estimated based on the past experience of losses 
on assets with similar credit risk characteristics. 
 
Collective assessment involves estimating the following risk factors: 

− The possibility of a performing operation or customer coming to show signs of impairment through delays arising during the 
emergence period (period between the occurrence of a loss event and identification of that event by the Bank). 
In accordance with IAS 39 these situations correspond to losses incurred but not reported, that is cases in which, for part of the 
credit portfolio, the loss event has already occurred, but the Bank has not yet identified it; 

− The possibility of an operation or customer that has already had delays, going into default (situations of legal collection) during 
the remaining period of the operation; 

− Financial loss on operations in default. 
 

For purposes of determining the percentage of estimated loss on operations or customers in default, the Bank considers payments by 
customers after default, less direct costs of the recovery process. The flows considered are discounted at the interest rate of the 
operations and compared to the exposure at the time of default. 
 
The inputs used for calculating collective impairment are determined based on statistical models for credit groups and revised regularly 
to approximate the estimated amounts to the actual amounts.  
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For exposures with objective evidence of impairment, the amount of the loss results from a comparison of the book value with the 
present value of the estimated future cash flows. The interest rate of the operations at the date of each assessment is used to calculate 
the present value of the future cash flows. 
 
2.2.5. Deposits and other resources 
After initial recognition, deposits and other financial resources of customers and credit institutions are valued at amortised cost, using 
the effective interest rate. 
 
This category includes life capitalisation insurance without a discretionary participation feature. 
 
Deposits designated as hedged liabilities are valued as explained in Note 2.2.8 Hedge Accounting – derivatives and hedged 
instruments. 
 
2.2.6. Debt securities issued by the Bank 
Debt securities issued by the Bank are recorded under the captions Debt Securities and Other Subordinated debt. 
 
At the date of issue, debt securities are recorded at fair value (issue value), including transaction expenses, commission and fees, and 
subsequently valued at amortised cost using the effective interest rate method. 
 
Derivatives embedded in bonds are recorded separately and revalued at fair value through the statement of income. 
 
Bonds designated as hedged liabilities are valued as explained in Note 2.2.8. Hedge Accounting – derivatives and hedged instruments. 
 
Bonds issued by the Bank can be listed, or not, on the Stock Exchange. 
 
Secondary market transactions  
The Bank repurchases bonds issued in the secondary market. Purchases and sales of own debt securities are included proportionately 
in the respective captions of debt issued (principal, interest, commission, fees and derivatives), and the differences between the amount 
liquidated and the decrease or increase in the amount of the liability are immediately recognised in the statement of income. 
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2.2.7. Contingent convertible subordinated bonds 
 
Under the Recapitalisation Plan for reinforcing Core Tier 1 own funds, so as to comply with the minimum ratios defined by European 
Banking Authority and the Bank of Portugal, in June 2012 Banco BPI has issued financial instruments eligible as Core Tier 1 own funds 
(contingent convertible subordinated bonds), which were subscribed for by the Portuguese State (Notes 4.23, 4.27 and 4.50). 
 
Considering its features, defined in Law 63 – A/2008 of November 24, re-published by Law 4/2012 of January 11 (Bank Recapitalisation 
Law), Ministerial Order 150-A/2012 of May 17 and in the Terms and Conditions established in Order 8840-A/2012, of the Portuguese 
Minister of State and Finance of June 28, 2012 and the requirements of International Financial Reporting Standards, namely IAS 32, 
these financial instruments were recorded by the BPI Group as financial liabilities, since:  
• It has been established that the par value of these instruments bears interest, which must be paid by the Issuer in cash or in shares 

of the Issuer, otherwise the instruments will be converted into shares of the Issuer in accordance with Section 8 of the above 
mentioned Terms and Conditions; 

• The instruments should be repurchased by Banco BPI from the Portuguese State up to the end of June 29, 2017, otherwise they 
will be converted into shares of the Issuer; 

• The conversion referred to in the preceding paragraphs will be made through the delivery of a number of shares that cannot be 
determined prior to the occurrence of the event that determines the conversion, since (i) as defined in the Conversion Price 
contained in Section 1.1. of the above mentioned Terms and Conditions, the price depends on the listed  / market value of the 
shares in the period prior to the occurrence of such event and (ii) the determination of the number of shares is based on the 
Conversion Price. 

 
Contingent convertible subordinated bonds are valued at amortised cost, using the effective interest rate method. 
 
2.2.8. Hedge accounting – derivatives and hedged instruments 
The BPI Group designates as hedging instruments, derivatives contracted to hedge interest rate and foreign exchange rate risk (fair 
value hedge operations) on financial assets and liabilities identified individually (bond portfolio, issuance of own debt securities and 
loans), and on groups of operations (term deposits and fixed rate loans). 
 
The BPI Group has formal documentation of the hedge relationship identifying, at the inception of the transaction, the instrument (or part 
of the instrument, or part of the risk) that is being hedged, the strategy and type of risk being hedged, the hedging derivative and the 
methods used to demonstrate the effectiveness of the hedge. 
 
Monthly, the Bank tests the effectiveness of the hedge by comparing changes in the fair value of the hedged instrument, attributable to 
the hedged risk, with changes in the fair value of the hedging derivative, the relationship between them being within the range of 80% to 
125%. 
 
Hedging derivative instruments are recorded at fair value and the gains and losses resulting from their revaluation are recognised in the 
statement of income. Gains and losses resulting from changes in the fair value of hedged financial assets or liabilities, attributable to the 
hedged risk, are also recognised in the statement of income, by corresponding entry to the book value of the hedged asset or liability in 
the case of operations at amortised cost (loans, deposits and debt issued) or to the fair value revaluation reserve in case of financial 
assets available for sale (bonds portfolio). 
 
A hedged asset or liability may have only one part or one component of its fair value hedged (interest rate risk, foreign exchange rate 
risk or credit risk), provided that the effectiveness of the hedge can be measured separately. 
 
When using hedge accounting, the Bank does not value the commercial spreads of the hedged assets or liabilities.   
 
If the hedging relationship ceases to exist as a result of the relationship between the fair value changes of the derivatives and the 
hedged instruments being outside the 80% to 125% range, the derivatives are reclassified to trading instruments and the amount of the 
revaluation of the hedged instrument is recognised in the statement of income for the remaining period of the operation. 
 
Hedging effectiveness tests are duly documented on a monthly basis, thus ensuring the existence of evidence during the period of the 
operation. 
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2.2.9. Foreign currency financial assets and liabilities 
Foreign currency financial assets and liabilities are recorded in conformity with the multi-currency system that is in their original 
currencies. 
 
Foreign currency assets and liabilities are translated to Euro at the official market rates published by the Bank of Portugal. 
 
Foreign currency income and expenses are translated to Euro at the exchange rates in force on the dates they are recognised. 
 
2.3. Tangible assets (IAS 16) 
Tangible assets used by the Bank in its operations are stated at cost (including directly attributable costs) less accumulated depreciation 
and impairment losses. 
 
Depreciation of tangible assets is recorded on a straight-line basis over their estimated useful lives, which corresponds to the period the 
assets are expected to be available for use: 
 

Useful life
(years)

Property 
Improvements in owned property  

20 to 50
10 to 50

Non-recoverable expenditure capitalised on leasehold buildings 3 to 10
Equipment 3 to 12
Other tangible assets 3 to 10
 
Non-recoverable expenditure on improvements in leasehold buildings is depreciated in accordance with its estimated useful life or the 
remaining period of the lease contract. 
 
As established in IFRS 1, tangible assets acquired by the BPI Group up to January 1, 2004 have been recorded at their book value at 
the date of transition to IAS/IFRS, which corresponds to cost adjusted for revaluations recorded in accordance with legislation, based on 
price level indices. In accordance with current tax legislation, 40% of the additional depreciation charge resulting from such revaluations 
is not deductible for income tax purposes, the resulting deferred tax liability being recognised. 
 
Tangible assets acquired under finance lease 
Tangible assets acquired under finance lease operations, in which the Bank has all the risks and rewards of ownership, are depreciated 
in accordance with the procedures explained in the preceding section. 
 
Lease instalments comprise an interest charge and a principal repayment component. The liability is reduced by the amount 
corresponding to the principal repayment component of each of the instalments and the interest is reflected in the statement of income 
over the term of the lease. 
 
2.4. Tangible assets available for sale 
Assets (property, equipment and other assets) received as settlement of loan operations are recorded in the caption “Other assets” as 
they are not always in condition to be sold immediately and may be held for periods in excess of one year. Such assets are recorded at 
the amount stated in the settlement agreement, which is the lower of the amount of the outstanding debt or the appraised value as of 
the date of the agreement. Such property is subject to periodic appraisals, with impairment losses being recorded whenever the 
appraised value (net of costs to sell) is lower than its book value. 
 
The caption “Other assets” also includes the Bank’s tangible assets retired from use (unused property and equipment) which are in the 
process of sale. Such assets are transferred from tangible assets at their book value in accordance with IAS 16 (cost less accumulated 
depreciation and impairment losses) when they become available for sale, and are subject to periodic appraisals with impairment losses 
being recorded whenever the appraised value (net of selling costs) is lower than their book value. 
 
Unrealised gains on other assets are not recognised on the balance sheet. 
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2.5. Intangible assets (IAS 38) 
The Bank recognises, in this caption, expenses relating to the development stage of projects implemented and to be implemented, as 
well as the cost of acquiring software, in both cases where the impact extends beyond the financial year in which the cost is incurred. 
 
Intangible assets are amortised on a straight-line monthly basis over the estimated period of useful life of the assets which, in general, 
corresponds to a period of three years. 
 
To date the Bank has not recognised any intangible assets generated internally. 
 
2.6. Retirement and survivor pensions (IAS 19) 
The BPI Group companies that have adhered to the Collective Vertical Labour Agreement for the Portuguese Banking Sector (Acordo 
Colectivo de Trabalho Vertical para o Sector Bancário Português) for the Portuguese Banking Sector have assumed the commitment to 
pay their employees or their families, pensions for retirement due to age or incapacity, pensions for early retirement or survivor pensions 
(defined benefit plan). The pensions consist of a percentage, which increases with the number of years of service of the employees, 
applied to their salaries. Up to December 31, 2010 the majority of employees of the BPI Group was not covered by the Portuguese 
Social Security system. 
 
With the publication of Decree-Law 1-A/2011 of January 3, all the bank employees that benefit from CAFEB – Caixa de Abono de 
Família dos Empregados Bancários were incorporated into the General Social Security Regime, as from January 1, 2011, becoming 
covered by this regime as regards old age pensions and possible maternity, paternity and adoption, the cost of which the Bank no 
longer covers. Given the complementary nature of the rules of the Collective Labour Agreement for the Portuguese Banking Sector, the 
Bank will continue to cover the difference between the amount of the benefits paid under the General Social Security Regime for the 
items covered and the benefits established in the Collective Labour Agreement. 
 
Incapacity and survivor pensions and sickness subsidy of these employees will continue to be the Bank’s responsibility.  
 
Following the Three Party Agreement between the Government, the Credit Institutions and the Labour Unions for the Banking Sector, 
Decree-Law 127/2011 of December 31 was published, which establishes transfer to the Social Security of the liability for retirement and 
survivor pensions of retirees and pensioners which at December 31, 2011 were in that situation and were covered by the substitute 
social security regime included in a collective labour regulations in force for the banking sector (Pilar 1), as well as transfer to the 
Portuguese State of the part of the pension fund assets covering these liabilities. 
 
Through its pension fund, Banco BPI retains the liability for payment of (i) the amount of updates of the pensions mentioned above, 
according to the criteria set out in the Collective Labour Agreement (Acordo Colectivo de Trabalho); (ii) the complementary benefits to 
the retirement and survivor pensions assumed by the Collective Labour Agreement; (iii) the contribution on retirement and survivor 
pensions for the Social Medical Support Services (Serviços de Apoio Médico-Social); (iv) death subsidy; (v) survivor pensions to 
children and surviving spouse related to the same employee and (vi) survivor pension due to the family of a retired employee, in which 
the conditions for being granted occurred as from January 1, 2012. 
 
The value of the pension fund assets transferred to the Portuguese State must be equal to the amount of the liabilities undertaken by 
the Social Security and was determined taking into account the following assumptions: (i) discount rate of 4%; (ii) mortality tables in 
accordance with the regulations defined by the Portuguese Insurance Institute (Instituto de Seguros de Portugal): male population: TV 
73/77 less 1 year; female population: TV 88/90. 
 
Transfer of the Bank’s pension fund assets was made entirely in cash. 
 
The Bank transferred ownership of the assets under the following conditions: (i) up to December 31, 2011, the amount equivalent to 
55% of the provisional present value of the liabilities; (ii) by June 30, 2012, the remaining amount to complete the current definitive 
amount of the liabilities, as a result of the final determination of the liabilities transferred, made by an expert independent entity hired for 
the purpose by the Ministry of Finance. 
 
Since the transfer to the Social Security corresponds to settlement, with extinction of the corresponding liability of Banco BPI, the 
difference between the amount of the pension fund assets transferred to the Portuguese State and the amount of the liabilities 
transferred based on the actuarial assumptions used by Banco BPI was recorded in the statement of income caption “Operating gains 
and losses”, as provided for in paragraph 110 of IAS 19. 
 
In accordance with the Decree-Law 127/2011 of December 31, the cost incurred as a result of the transfer of the liability for retirement 
and survivor pensions of retired personnel and pensioners to the Social Security is tax deductible, in equal amounts, in the tax years 
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beginning on or after January 1, 2012 based on the estimated average number of years of life expectancy of the pensioners whose 
liabilities were transferred, which is estimated at 18 years, and so the corresponding deferred tax asset relating to the amount settled 
was recognised in the statement of income. 
 
The BPI Group determines the amount of its past service liability by actuarial calculation using the “Projected Unit Credit” method in the 
case of retirement due to age, and the “Single Successive Premiums” method in the case of retirement due to incapacity and survivor 
benefits. The actuarial assumptions used (financial and demographic) are based on the expectations, as of the balance sheet date, 
regarding salary and pension increases, using  mortality tables adapted to the Bank’s population. The discount rate is determined based 
on market rates for low risk bonds with similar terms to those of the related pension liability. The current economic situation and 
sovereign debt crisis in Southern of Europe have caused volatility and disruption in the debt market in the Eurozone, with the abrupt 
reduction of market yields on corporate bonds with better ratings and also a reduction in the available portfolio of these bonds. In order 
to maintain the representativeness of the discount rate in these circumstances, on June 30, 2013 and December 31, 2012 Banco BPI 
incorporated in its determination, information on interest rates that can be obtained on bonds of the Eurozone universe and that it 
considers to be of high quality in terms of credit risk. An analysis of the actuarial assumptions and, if applicable, their corresponding 
change, is carried out by the BPI Group as of June 30 and December 31 of each year. In 2012 the BPI Group changed the actuarial 
assumptions as of December 31. At June 30, 2013, the BPI Group did not change the actuarial assumptions because it considers that 
the assumptions as of December 31, 2012 are still applicable considering the current market conditions and expectations at the balance 
sheet date. The adjustment of these assumptions is reflected prospectively in pension costs and in the determination of actuarial 
deviations. The amount of the liability includes, in addition to the retirement pension benefits, post-employment healthcare benefits 
(SAMS) and death subsidy during retirement.  
 
In accordance with the requirements of IAS 19, the BPI Group recognizes the effect of re-measuring the net liability (asset) of defined 
benefit pension plans and other post-employment benefits, directly in equity, in the Statement of Comprehensive Income, in the period 
in which it occurs, including actuarial gains and losses and deviations relating to the return on pension fund assets. 
 
The increase in the past service liability resulting from early retirements is fully recognised as cost in the statement of income for the 
year. 
 
Increases in the past service liability resulting from changes in the conditions of the Pension Plans are recognised in full in the 
statements of income. 
 
The past service liability (post-employment benefits) is covered by Pension Funds. The value of the Pension Funds corresponds to the 
fair value of their assets at the balance sheet date. 
 
The funding requirements of the Pension Fund are defined in Bank of Portugal Notice 4/2005, which establishes: 
 

 the requirement to fully fund (100%) pensions under payment and a minimum of 95% of the past service liability for current 
personnel; 

 the establishment of a transitory period to fund the increase in the liability resulting from application of IAS 19 at December 31, 
2004. This increase in the liability could have been financed through the application of an amortisation plan of uniform instalments 
up to December 31, 2009, except for the part concerning the liability for post-employment medical care and changes in actuarial 
assumptions relating to the mortality table for which the funding plan could have been up to December 31, 2011; 

 at December 31, 2005 the Bank opted to fund the full amount of the liability for retirement pensions of its employees and so did 
not apply the uniform amortisation plan allowed by the Bank of Portugal. 
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The past service liability for retirement pensions net of the amount of the pension fund is recorded in the BPI Group’s financial 
statements under the caption “Other liabilities” (insufficient coverage) or “Other assets” (excess coverage). 
 
The following costs relating to retirement and survivor pensions are included in the consolidated statement of income of the BPI Group: 

 current service cost (cost for the year); 
 net interest cost; 
 cost relating to the increase in the past service liability due to early retirements; 
 gains and losses resulting from changes in the conditions of the Pension Plan. 

 
At the transition date, the BPI Group adopted the option, allowed under IFRS 1, of not recalculating actuarial gains and losses deferred 
since the inception of the pension plans (reset option). Consequently, deferred actuarial gains and losses reflected in the BPI Group’s 
financial statements as of December 31, 2003 were reversed by corresponding entry to retained earnings at the transition date (January 
1, 2004). 
2.7. Long service premiums (IAS 19) 
Under the Collective Labour Agreement (Acordo Colectivo de Trabalho) for the banking sector there is a commitment to pay employees 
a long service premium in the month in which they reach 15, 25 and 30 years of good and effective service in the banking sector, 
corresponding, respectively, to one, two and three months of their effective monthly remuneration (in the year the premium is attributed). 
 
In December 2012, Banco BPI made an advanced payment of the proportional part of the long service premium for the anniversary in 
progress, relating to the 15, 25 and 30 years of banking service, corresponding to the period of good and effective service in the banking 
sector at December 31, 2012. 
 
In subsequent years, the BPI Group will continue to follow the requirements of the Collective Labour Agreement for the banking sector 
as regards the long service premium, so that it pays the long service premium in the years in which the employees complete 15, 25 and 
30 years of good and effective service in the banking sector, less the amounts already paid at December 31, 2012. 
 
Annually, the BPI Group determines the present value of the liability for long service premiums by actuarial calculation using the 
“Projected Unit Credit” method. The actuarial assumptions used (financial and demographic) are based on the expectations, as of the 
balance sheet date, regarding salary increases, using mortality tables adapted to the Bank’s population. The discount rate used is 
determined based on market rates for high quality corporate bonds with similar terms to those of payment of the liability. The 
assumptions are mutually compatible. 
 
The liability for long service premiums is reflected under the caption “Other liabilities”. 
 
The following costs relating to the liability for long service premiums are included in the consolidated statement of income of the BPI 
Group: 

 current service cost (cost for the year); 
 interest cost; 
 gain and loss resulting from changes in the conditions of the benefits. 
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2.8. Treasury shares (IAS 32) 
Treasury shares are recorded at cost in equity captions and are not subject to revaluation. Realised gains and losses, as well as the 
resulting taxes, are recorded directly in shareholders’ equity, not affecting net income for the year. 
 
2.9. Share-based payments (Remuneração variável em acções – RVA) (IFRS 2) 
The share-based payment program (Remuneração Variável em Acções - RVA) is a remuneration plan under which, whenever it is 
decided to grant variable remuneration to Executive Directors and employees of the BPI Group (in the latter case provided that it 
exceeds 2 500 euro), it is partly made up of BPI shares and BPI share options.  The individual remuneration under the RVA program 
varies between 10% and 50%, the percentage increasing with the responsibility level of the beneficiary. 
 
The shares granted to Employees under the RVA program are transferred in full at the grant date, but 75% of the transfer is subject to a 
resolutive condition (relating to termination of the employment relationship, unless made by just cause of the Employee), which 
terminates on a gradual basis over the three years following the grant date (25% each year). The share purchase options may be 
exercised between the 90th day and the fifth year as from the grant date. Termination of the employment relationship between the 
Employee and BPI Group also affects the options granted, in accordance with RVA Regulations. 
 
The conditions for granting shares and share options to the Executive Directors up to RVA 2009 were similar to those previously 
referred for Employees. As from RVA 2010, the shares and share options granted to Executive Directors under the RVA program are 
subject to the following suspensive condition: Banco BPI’s consolidated shareholders’ equity, based on the consolidated accounts for 
the third year following that to which the variable remuneration relates, must be greater than Banco BPI’s consolidated shareholders’ 
equity for the year to which the variable remuneration relates, taking into account the assumptions established in the RVA Regulations. 
The granting of shares is also subject to the suspensive condition of non termination of the management or employment relationship 
established in the RVA Regulations. In addition to these conditions, the granting of the shares is also subject to a suspensive term of 
three years as from the grant date and the strike period for the share options begins after that period. 
 
As set forth in the Recapitalisation Plan (Notes 4.23, 4.27 and 4.50), during the Portuguese State investment period, the members of 
Banco BPI’s Executive Commission will not be paid any variable remuneration. Nonetheless, the Remuneration Committee may 
continue to evaluate annually the performance of the members of the Executive Commission of the Board of Directors and determine 
the amount of the variable remuneration to which they would be entitled under the rules established in the Remuneration Policy 
approved in the Shareholders General Meeting of April 2011. However, payment of the variable remuneration will depend on the 
decision of the Remuneration Committee in office when the Portuguese State investment has been fully repaid. 
 
Costs relating to the share-based payment program (RVA program) are accrued under the caption “Personnel costs” with a 
corresponding entry to “Other equity instruments”, as established by IFRS 2 for share-based payments. The cost of the shares and 
option premiums, as of the date they are granted, is accrued on a straight-line basis from the beginning of the year of the program 
(January 1) to the moment they become available to the employees. 
 
For the purpose of share-based payments, the Bank has created a portfolio of BPI shares transferring ownership of the shares to 
employees on the grant date (in the case of Executive Directors, after verifying the suspensive terms and conditions).  However, for 
accounting purposes, the shares remain in the Bank’s treasury share portfolio until the date they are made available. The shares are 
then derecognised by corresponding entry to the amounts accumulated under the caption “Other equity instruments”. 
 
For purposes of the share-based payment in options, the BPI Group has created a portfolio of BPI shares in order to hedge the liability 
resulting from issuing call options over the BPI shares, following a delta hedging strategy (determined using a model to evaluate the BPI 
share options, developed in-house based on Black-Scholes methodology).  
 
This strategy corresponds to the creation of a portfolio with delta shares for each option granted, delta corresponding to the relationship 
between evolution of the price of an option and evolution of the price of the underlying shares. The treasury shares held to hedge the 
risk of variation in the value of the options sold are recorded under the caption “Treasury shares hedging the share-based payment 
program”, where they remain while they are held for that purpose. 
 
When the options are exercised, the treasury shares are derecognised together with transfer of their ownership to the employees. At 
that time the Bank recognises a gain or loss resulting from the difference between the exercise price and the average cost of the 
treasury share portfolio hedging each program, less the cost of the option premiums accumulated in the caption “Other equity 
instruments”. 
 
Realised gains and losses on treasury shares in the coverage and exercise of the options of the share-based payment program, as well 
as the related taxes, are recorded directly in shareholders’ equity, not affecting net income for the year. 
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2.10. Technical provisions (IFRS 4) 
The BPI Group sells capitalisation life insurance products through its subsidiary BPI Vida. Capitalisation insurance products without 
discretionary participation features are recorded in accordance with IAS 39 and included in the caption “Resources of customers and 
other debts”. Capitalisation insurance products with discretionary participation features are recorded in accordance with IFRS 4, in the 
caption “Technical provisions”. 
 
The technical provisions recorded for life insurance contracts represent, collectively, the liability to the insured customers and include: 

 Mathematical provisions determined using prospective actuarial methods in accordance with the technical bases of each product. 
They also include a provision for rate commitments, which is recorded when the effective profitability rate of the assets which 
represent the mathematical provisions of a certain product is lower than the technical interest rate used to calculate the 
mathematical provisions. 

 Provision for participation in profits to be attributed to the contracts in force at the end of each year. The amount is calculated in 
accordance with the technical bases of each contract, duly approved by the Portuguese Insurance Institute (Instituto de Seguros 
de Portugal), using the profitability rates for investments covering the respective mathematical provisions. 

 Provision for claims to cover indemnities payable relating to claims incurred but not yet settled. Since the BPI Group does not 
commercialise risk insurance, no provision has been recorded for claims incurred but not yet reported (IBNR). 

 
2.11. Provisions for other risks and charges (IAS 37) 
This caption includes provisions to cover other specific risks, namely tax contingencies, legal processes and other losses arising from 
the operations of the BPI Group. 
 
2.12. Income taxes (IAS 12) 
All the Group companies are taxed individually.  
 
Banco BPI and its subsidiary and associated companies with head offices in Portugal are subject to the tax regimes established in the 
Corporate Income Tax Code (Portuguese initials - CIRC) and in the Statute of Tax Benefits. 
 
The Madeira and Santa Maria Off-shore Financial Branches of Banco BPI were exempt from corporate income tax up to December 31, 
2011, in accordance with article 33 of the Statute of Tax Benefits.  Under the provisions of article 34 of the Statute, for the purpose of 
applying this exemption, at least 85% of the taxable income of Banco BPI’s global operations was considered to result from activities 
outside the institutional scope of the Madeira and Santa Maria Free Trade Zones.  This regime came into force on January 1, 2003. As 
from January 1, 2012 Banco BPI’s total net income became subject to the general Corporation Income Tax regime. 
 
Current taxes are calculated based on the legal tax rates in force in the countries in which the Bank operates during the reporting 
period. 
 
Deferred tax assets and liabilities correspond to the tax recoverable and payable in future periods resulting from temporary differences 
between the carrying value of assets and liabilities and their respective tax bases. Tax losses carried forward and tax credits also give 
rise to the recognition of deferred tax assets. 
 
Deferred tax assets are recognised only to the extent of the probable existence of sufficient expected future taxable income to absorb 
the deductible temporary differences. 
 
Deferred tax assets and liabilities have been calculated using the tax rates decreed for the period in which the respective assets or 
liabilities are expected to be realised. 
 
Current and deferred taxes are recognised in the statement of income, except for those relating to amounts recorded directly in 
shareholders’ equity (namely gains and losses on treasury shares and securities available for sale and actuarial deviations in retirement 
and survivor pension liabilities). 
 
The BPI Group does not record deferred tax assets and liabilities on temporary deductible or taxable differences relating to investments 
in subsidiary and associated companies, as these differences are not expected to revert in the foreseeable future, except for the 
following: 

 deferred tax liabilities relating to the estimated dividends that Banco de Fomento Angola is expected to pay to the BPI Group 
companies in the next year out of net income for the year, are recognised; 

 deferred tax liabilities relating to all distributable net income of Banco Comercial e de Investimentos are recognised. 
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Net income distributed to Banco BPI by subsidiary and associated companies in Portugal are not taxed in Banco BPI as a result of 
application of the regime established in article 51 of the Corporate Income Tax Code, which provides for the elimination of double 
taxation of net income distributed. 
 
2.13. Preference shares (IAS 32 and IAS 39) 
Preference shares are classified as equity instruments when: 

 There is no contractual obligation for the BPI Group to redeem the preference shares acquired by a holder (in cash or in another 
financial asset); 

 Remission or early redemption of the preference shares can only be made at the option of the BPI Group; 
 Dividends distributed by the BPI Group to the preference shareholders are discretionary. 

 
The BPI Group classified the preference shares issued by BPI Capital Finance Ltd. as equity instruments. The payment of dividends 
and redemption of the shares are guaranteed by Banco BPI. 
 
The preference shares classified as equity instruments, held by third parties, are presented in the consolidated financial statements in 
the caption “Minority interests”. 
 
Realized gain and loss on the repurchase and sale of preference shares classified as equity instruments, as well as the corresponding 
tax effect, are recorded directly in shareholders’ equity, not affecting net result for the year. 
 
 
2.14. Insurance and reinsurance brokerage services  
Banco BPI is duly authorized by the Portuguese Insurance Institute (Instituto de Seguros de Portugal) to provide insurance brokerage 
services, in the Insurance Brokerage Services area, in accordance with the article 8, paragraph a), subparagraph i) of Decree-Law 
144/2006 of July 31, and operates in the life and non life insurance brokerage areas.  
 
In the insurance brokerage services area, Banco BPI sells insurance contracts. As remuneration for the insurance brokerage services 
rendered, Banco BPI receives commission for brokering insurance contracts, which is defined in agreements/protocols established 
between Banco BPI and the Insurance Companies. 
 
Commission received for insurance brokerage services refer to: 

 Commission that includes a fixed and a variable component. The fixed component is calculated by applying a predetermined rate 
over the amounts of subscriptions made through Banco BPI and a variable component calculated based on predetermined 
criteria, total annual fees being the sum of the fees calculated monthly; 

 Commission for participation in the results of insurance, which is calculated annually and paid by the Insurance Company in the 
beginning of the year following that to which it refers (up to January 31). 

 
Commission received for insurance brokerage services is recognised on an accruals basis. Fees received in a different period from that 
to which they relate are recorded as receivables in the caption “Other assets” by corresponding entry to “Commissions received - for 
insurance brokerage services”. 
 
Banco BPI does not collect insurance premiums on behalf of Insurance Companies, or receive or pay funds relating to insurance 
contracts. Thus, there are no other assets, liabilities, income or expenses to be recognised relating to the insurance brokerage services 
rendered by Banco BPI, from those already disclosed. 
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2.15. Main estimates and uncertainties regarding the application of the accounting standards 
The BPI Group’s financial statements have been prepared using estimates and expected future amounts in the following areas: 
 
Retirement and survivor pensions  
Retirement and survivor pension liabilities have been estimated based on actuarial tables and assumptions of the increase in pensions 
and salaries and discount rates. These assumptions are based on the BPI Group’s expectations for the period during which the liabilities 
will be settled.  
 
Loan impairment 
Loan impairment has been determined based on expected future cash flows and estimated recoverable amounts. The estimates are 
made using assumptions based on the available historical information and assessment of the situation of the customers. Possible 
differences between the assumptions used and the actual future behaviour of the loans and changes in the assumptions used by the 
BPI Group have an impact on the estimates. 
 
Fair value of derivatives and unlisted financial assets 
The fair value of derivatives and unlisted financial assets was estimated based on valuation methods and financial theories, the results 
of which depend on the assumptions used. 
 
The environment of the financial markets, particularly in terms of liquidity, can influence the realisable value of these financial 
instruments in some specific situations, including their sale prior to maturity. 
 
Income taxes 
Current and deferred taxes have been recognised based on the tax legislation currently in force for the BPI Group companies or on 
legislation already published for future application. Different interpretations of tax legislation can influence the amount of income taxes. 
Additionally, deferred tax assets are recognised based on the assumption of the existence of future taxable income. 
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3. SEGMENT REPORTING 
 
The BPI Group’s segment reporting is made up as follows: 
 

• Domestic operations: consist of banking services provided to domestic customers, including members of emigrant 
communities and subsidiaries of Portuguese companies, and include: 

 
o Commercial Banking 
o Investment Banking 
o Equity investments and others 

 
• International operations: Consist of the operations in Angola carried out by Banco de Fomento Angola, S.A, in Mozambique 

by Banco Comercial de Investimentos, S.A.R.L. and BPI Dealer – Sociedade Financeira de Corretagem, S.A.R.L. and in 
South Africa by BPI Capital Africa (Proprietary) Limited. 
  

Commercial banking  
        The BPI Group’s operations are focused mainly on commercial banking. Commercial banking includes: 

• Retail banking – Retail banking includes commercial operations with private clients, businesses and sole traders with turnover 
of up to 2.5 million euro through a multi-channel distribution network made up of commercial branches, investment centres, 
home banking services (BPI Net), telephone banking (BPI Directo), specialised branches and a network of external 
promoters.      

• Corporate banking – Corporate banking includes commercial operations with private, public and municipal companies and 
public sector organisations (including the Central and Local Administration), as well as Foundations and Associations. 
Corporate banking also includes Project Finance and Public-Private Partnership operations in the commercial promotion area, 
structuring and organising financial operations and consultancy services relating to this area. 

 
Investment banking  
Investment banking covers the following business areas:  

• Brokerage – includes brokerage (purchase and sale of securities) on account of customers; 
• Private Banking – Private Banking is responsible for implementing strategies and investment proposals presented to 

customers and managing all or part of their financial assets under management mandates given to the Bank. In addition, 
Private Banking provides asset management, tax information and business consulting services.   

• Corporate finance – This includes rendering consultancy services relating to the analysis of investment projects and 
decisions, market privatisation operations and the structuring of merger and acquisition processes. 

 
Equity investments and others  
This segment includes essentially Financial Investments and Private Equity activities. The BPI Group Private Equity area invests 
essentially in unlisted companies with the following objectives: the development of new products and technologies, financing of 
investments in working capital, acquisitions and the strengthening of financial autonomy.  
 
This segment also includes the Bank’s residual activity, such segments representing individually less than 10% of total income, net profit 
and the Group’s assets.    
 
Inter-segment operations are presented based on the effective conditions of the operations and application of the accounting policies 
used to prepare the BPI Group’s consolidated financial statements. 
 
The reports used by Management consist essentially of accounting information based on IFRS. 
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The BPI Group’s balance sheet as of June 30, 2013 and investments made in tangible and intangible assets during the period, by segment, are as follows:  
 

  
 
 
 
 

Commercial 
banking

Investment 
banking

Equity 
investments and 

others

Inter segment 
operations T o tal Angola Others T o tal

A SSET S
Cash and deposits at Central Banks   249 299    175   249 474  1 007 836  1 007 836  1 257 310
Loans and advances to  o ther credit institutions repayable on demand   373 457   70 919   4 112 (  138 901)   309 587   25 610    10   25 620 (  12 645)   322 562
Financial assets held for trading  and 

at fair value through profit or loss   885 890   130 421 (  23 886)   992 425   108 104    61   108 165  1 100 590
Financial assets available for sale  7 838 554   23 695   51 759   1 647  7 915 655  1 582 433  1 582 433  9 498 088
Loans and advances to  credit institutions  1 481 666  1 584 357   2 894 ( 2 003 475)  1 065 442  2 135 005   1 379  2 136 384 ( 1 323 636)  1 878 190
Loans and advances to  customers  25 700 574   200 195 (  21 412)  25 879 357  1 135 009  1 135 009  27 014 366
Held to  maturity investments   274 824   18 967 (  40 762)   253 029   253 029
Hedging derivatives   208 887    260 (  3 189)   205 958   205 958
Other tangible assets   71 278   1 576    1   72 855   132 176    509   132 685   205 540
Intangible assets   11 718    53   11 771   2 542    1   2 543   14 314
Investment in associated companies and jo intly contro lled entities   86 994   80 861   167 855   41 326   41 326   209 181
Tax assets   540 951   4 079 (  2 010)   543 020   2 742    77   2 819   545 839
Other assets   756 444   29 857    163 (  111 789)   674 675   39 630    196   39 826 (  52 069)   662 432
T OT A L A SSET S  38 480 536  2 064 554   137 780 (  2  341 767)  38 341 103  6 171 087   43 559  6 214 646 (  1 388 350)  43 167 399
LIA B ILIT IES 
Resources of central banks  4 132 763  4 132 763  4 132 763
Financial liabilities held for trading   264 497   19 324 (  23 353)   260 468    309    309   260 777
Resources of o ther credit institutions  4 812 485   13 640   30 840 ( 1 677 390)  3 179 575   40 524    181   40 705 ( 1 336 281)  1 883 999
Resources of customers and other debts  18 726 256  1 716 261 (  488 657)  19 953 860  5 425 094  5 425 094  25 378 954
Debt securities  2 930 367 (  45 837)  2 884 530  2 884 530
Financial liabilities relating to  transferred assets  1 477 959  1 477 959  1 477 959
Hedging derivatives   617 874 (   3) (  1 399)   616 472   616 472
Provisions   104 761    212   104 973   24 694   24 694   129 667
Technical provisions  2 200 368   151 854  2 352 222  2 352 222
Tax liabilities   55 481   2 989 (  1 450)   57 020   2 499   2 757   5 256   62 276
Contingent convertible subordinated bonds  1 041 633  1 041 633  1 041 633
Other subordinated debt and participating bonds   206 249   3 878 (  65 777)   144 350   144 350
Other liabilities   503 714   70 743   2 317 (  39 354)   537 420   121 411   4 734   126 145 (  52 069)   611 496
T OT A L LIA B ILIT IES  37 074 407  1 978 898   31 707 (  2  341 767)  36 743 245  5 614 531   7  672  5 622 203 (  1 388 350)  40 977 098
SH A R EH OLD ER S' EQUIT Y
Shareholders' equity attributable to  the shareholders of BPI  1 354 971   76 138   106 073  1 537 182   277 588   35 888   313 476  1 850 658
M inority interest   51 157   9 517   60 674   278 969   278 969   339 643
T OT A L SH A R EH OLD ER S' EQUIT Y  1 406 128   85 655   106 073  1 597 856   556 557   35 888   592 445  2 190 301
T OT A L LIA B ILIT IES A N D  SH A R EH OLD ER S' EQUIT Y  38 480 535  2 064 553   137 780 (  2  341 767)  38 341 101  6 171 088   43 560  6 214 648 (  1 388 350)  43 167 399

Investments made in:
Property    54    54    515    515    569
Equipment and other tangible assets    540    20    560   8 071    81   8 152   8 712
Intangible assets   1 699    17   1 716   1 070   1 070   2 786

B P I Gro up

D o mest ic o perat io ns Internat io nal o perat io ns
Inter segment 

operations
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The BPI Group’s income statement for the half-year ended June 30, 2013, by segment, is as follows:  
 

 
 
 
  

Commercial 
banking

Investment 
banking

Equity investment 
and o thers

Inter segment 
operations T o tal Angola Others T o tal

F inancial margin (narro w sense)   129 234    714 (    707)   129 241   90 090 (    140)   89 950   219 191
Gross margin on unit links    402    990   1 392   1 392
Income from equity instruments   1 251    84   1 845   3 180   3 180
Net commission relating to  amortised cost   12 561   12 561    278    278   12 839
F inancial margin   143 448   1 788   1 138   146 374   90 368 (    140)   90 228   236 602
Technical result o f insurance contracts   11 115    132   11 247   11 247
Commission received   130 287   21 438 (  13 561)   138 164   16 876    90   16 966 (   625)   154 505
Commission paid (  25 419) (  5 505) (   7)   13 561 (  17 370) (  3 606) (  3 606)    625 (  20 351)
Other income, net   9 175    43   9 218   13 752   13 752   22 970
N et co mmissio n inco me   114 043   15 976 (    7 )   130 012   27 022    90   27 112   157 124
Gain and loss on operations at fair value   12 681   3 491   16 172   40 971   40 971   57 143
Gain and loss on assets available fo r sale   129 076   129 076   129 076
Interest and financial gain and loss with pensions   2 051    33   2 084   2 084
N et inco me o n f inancial o perat io ns   143 808   3 524   147 332   40 971   40 971   188 303
Operating income   4 781    6   4 787    368    11    379   5 166
Operating expenses (  10 649) (  1 014) (  11 663) (   303) (   1) (   304) (  11 967)
Other taxes (  1 850) (   321) (  2 171) (   628) (   12) (   640) (  2 811)
N et o perat ing expenses (  7 718) (   1 329) (   9  047) (    563) (    2 ) (    565) (   9  612)
Operat ing inco me fro m banking act iv ity   404 696   20 091   1 131   425 918   157 798 (    52)   157 746   583 664
Personnel costs (  140 966) (  10 292) (   84) (  151 342) (  32 278) (   934) (  33 212) (  184 554)
General administrative costs (  85 567) (  5 933) (   14) (  91 514) (  27 732) (   287) (  28 019) (  119 533)
Depreciation and amortisation (  8 746) (   643) (  9 389) (  6 446) (   64) (  6 510) (  15 899)
Overhead co sts (   235 279) (   16 868) (    98) (   252 245) (   66 456) (   1 285) (   67 741) (   319 986)
Recovery of loans, interest and expenses   9 089   9 089   1 279   1 279   10 368
Impairment losses and provisions for loans and guarantees, net (  144 408) (   542) (  144 950) (  5 632) (  5 632) (  150 582)
Impairment losses and other provisions, net (  9 187) (   8)    162 (  9 033) (  1 527) (  1 527) (  10 560)
N et inco me befo re inco me tax   24 911   2 673   1 195   28 779   85 462 (   1 337)   84 125   112 904
Income tax (  11 921) (  1 508) (   254) (  13 683) (  11 235) (   364) (  11 599) (  25 282)
Earnings o f associated companies (equity method)   4 801   1 123   5 924   4 267   4 267   10 191
Glo bal co nso lidated net  inco me   17 791   1 165   2  064   21 020   74 227   2 566   76 793   97 813
Income attributable to  minority interest (   468) (   144) (   612) (  38 286) (  38 286) (  38 898)
C o nso lidated net  inco me o f  the B P I Gro up   17 323   1 021   2  064   20 408   35 941   2 566   38 507   58 915

Cash flow after taxes   179 664   2 214   1 902   183 780   49 546   2 630   52 176   235 956

Inter 
segment 

operations
B P I Gro up

D o mest ic o perat io ns Internat io nal o perat io ns
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The BPI Group’s balance sheet as of December 31, 2012 and investments made in tangible and intangible assets during the year, by segment, are as follows:  
 
  

 

Commercial 
banking

Investment 
banking

Equity 
investments and 

others

Inter segment 
operations T o tal Angola Others T o tal

A SSET S
Cash and deposits at Central Banks   233 053    165   233 218  1 036 147  1 036 147  1 269 365
Loans and advances to  other credit institutions repayable on dema   518 207   77 887   4 703 (  222 421)   378 376   94 472    7   94 479 (  19 417)   453 438
Financial assets held fo r trading  and 

at fair value through profit or loss   862 043   127 621 (  31 832)   957 832   153 753    61   153 814  1 111 646
Financial assets available for sale  8 306 461   37 383   47 517   1 861  8 393 222  1 859 660  1 859 660  10 252 882
Loans and advances to  credit institutions  2 129 309  2 116 581   2 894 ( 3 057 305)  1 191 479  1 622 650    637  1 623 287 ( 1 104 039)  1 710 727
Loans and advances to  customers  26 137 119   147 839 (  21 794)  26 263 164  1 082 309  1 082 309  27 345 473
Held to maturity investments   443 280   30 289 (  28 271)   445 298   445 298
Hedging derivatives   284 304    389 (  3 956)   280 737   280 737
Other tangible assets   78 782   1 713    1   80 496   129 675    518   130 193   210 689
Intangible assets   11 835    50   11 885   2 129    3   2 132   14 017
Investment in associated companies and jo intly contro lled entities   80 653   82 711   163 364   38 891   38 891   202 255
Tax assets   614 509   4 091 (  1 007)   617 593    10    89    99   617 692
Other assets   714 510   32 088    383 (  104 519)   642 462   26 660    194   26 854 (  18 954)   650 362
T OT A L A SSET S  40 414 065  2  576 096   137 202 ( 3 468 237)  39 659 126  6  007 465   40 400  6 047 865 (  1 142 410)  44 564 581
LIA B ILIT IES 
Resources o f central banks  4 270 918  4 270 918  4 270 918
Financial liabilities held for trading   341 601   28 017 (  29 454)   340 164   340 164
Resources o f o ther credit institutions  5 846 931   34 006   25 240 ( 2 215 307)  3 690 870    96    911   1 007 ( 1 123 456)  2 568 421
Resources o f customers and o ther debts  18 162 190  2 229 409 ( 1 084 609)  19 306 990  5 314 149  5 314 149  24 621 139
Debt securities  3 823 024    12 (  35 409)  3 787 627  3 787 627
Financial liabilities relating to transferred assets  1 591 811 (   827)  1 590 984  1 590 984
Hedging derivatives   815 880 (   897)   814 983   814 983
Provisions   104 455    215   104 670   33 728   33 728   138 398
Technical provisions  2 111 112   144 252  2 255 364  2 255 364
Tax liabilities   108 521   4 778 (  1 219)   112 080   8 035    61   8 096   120 176
Other subordinated debt and participating bonds   218 248   3 842 (  65 759)   156 331   156 331
Other liabilities   570 650   46 988   3 432 (  35 975)   585 095   70 957   2 055   73 012 (  18 954)   639 153
T OT A L LIA B ILIT IES  39 165 620  2 491 519   27 453 (  3 468 237)  38 216 355  5  426 965   3 027  5 429 992 (  1 142 410)  42 503 937
SH A R EH OLD ER S' EQUIT Y
Shareho lders' equity attributable to  the shareholders of BPI  1 197 301   76 698   109 749  1 383 748   286 821   37 413   324 234  1 707 982
M inority interest   51 144   7 879   59 023   293 679 (   40)   293 639   352 662
T OT A L SH A R EH OLD ER S' EQUIT Y  1 248 445   84 577   109 749  1 442 771   580 500   37 373   617 873  2  060 644
T OT A L LIA B ILIT IES A N D  SH A R EH OLD ER S' EQUIT Y  40 414 065  2  576 096   137 202 ( 3 468 237)  39 659 126  6  007 465   40 400  6 047 865 (  1 142 410)  44 564 581

Investments made in:
Property    7    7   9 279    94   9 373   9 380
Equipment and o ther tangible assets   3 607    127   3 734   15 737    270   16 007   19 741
Intangible assets   4 809    6   4 815   1 378   1 378   6 193

D o mestic  o perat io ns
Inter segment 

operations B P I Gro up

Internat io nal o perat io ns
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The BPI Group’s income statement for the half-year ended June 30, 2012, by segment, is as follows: 
 

 

Commercial 
banking

Investment 
banking

Equity investment 
and o thers

Inter segment 
operations T o tal Angola Others T o tal

F inancial margin (narro w sense)   181 644    322 (   1 250)   180 716   94 074 (    10)   94 064   274 780
Gross margin on unit links    430    972   1 402   1 402
Income from equity instruments   1 191    100   1 745   3 036   3 036
Net commission relating to  amortised cost   12 840   12 840   12 840
F inancial margin   196 105   1 394    495   197 994   94 074 (   10)   94 064   292 058
Technical result o f insurance contracts   12 106    144   12 250   12 250
Commission received   138 010   17 327 (  12 050)   143 287   14 433    31   14 464 (   625)   157 126
Commission paid (  27 284) (  4 366) (   1)   12 050 (  19 601) (  2 816) (  2 816)    625 (  21 792)
Other income, net   9 272    49   9 321   12 197   12 197   21 518
N et co mmissio n inco me   119 998   13 010 (    1)   133 007   23 814    31   23 845   156 852
Gain and loss on operations at fair value   125 641   1 833    1   127 475   32 270   32 270   159 745
Gain and loss on assets available fo r sale   17 390    10    499   17 899   17 899
Interest and financial gain and loss with pensions    369    71    1    441    441
N et inco me o n f inancial o perat io ns   143 400   1 914    501   145 815   32 270   32 270   178 085
Operating income   3 070    161   3 231    377    19    396   3 627
Operating expenses (  7 285) (   188) (   2) (  7 475) (   143) (   143) (  7 618)
Other taxes (  1 874) (   339) (  2 213) (   175) (   175) (  2 388)
N et o perat ing expenses (   6 089) (    366) (    2 ) (   6  457)    59    19    78 (   6  379)
Operat ing inco me fro m banking act iv ity   465 520   16 096    993   482 609   150 217    40   150 257   632 866
Personnel costs (  138 839) (  9 473) (   87) (  148 399) (  30 582) (   494) (  31 076) (  179 475)
General administrative costs (  86 577) (  5 335) (   22) (  91 934) (  27 323) (   215) (  27 538) (  119 472)
Depreciation and amortisation (  9 946) (   686) (  10 632) (  6 252) (   43) (  6 295) (  16 927)
Overhead co sts (   235 362) (   15 494) (    109) (   250 965) (   64 157) (    752) (   64 909) (   315 874)
Recovery of loans, interest and expenses   6 421   6 421   1 264   1 264   7 685
Impairment losses and provisions for loans and guarantees, net (  138 995) (   447) (  139 442) (  7 015) (  7 015) (  146 457)
Impairment losses and other provisions, net (  32 380) (   35) (   562) (  32 977) (  1 536) (  1 536) (  34 513)
N et inco me befo re inco me tax   65 204    120    322   65 646   78 773 (    712)   78 061   143 707
Income tax (  24 099) (   281) (   91) (  24 471) (  2 565) (   339) (  2 904) (  27 375)
Earnings o f associated companies (equity method)   1 900    69   2 786   4 755   3 988   3 988   8 743
Glo bal co nso lidated net  inco me   43 005 (    92)   3  017   45 930   76 208   2 937   79 145   125 075
Income attributable to  minority interest (   704) (   12) (   716) (  39 308)    2 (  39 306) (  40 022)
C o nso lidated net  inco me o f  the B P I Gro up   42 301 (    104)   3 017   45 214   36 900   2 939   39 839   85 053

Cash flow after taxes   223 622   1 064   3 579   228 265   51 703   2 982   54 685   282 950

Inter 
segment 

operations
B P I Gro up

D o mest ic o perat io ns Internat io nal o perat io ns
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4. NOTES 
 
4.1. Cash and deposits at Central Banks 
This caption is made up as follows: 

 
 
The caption “Demand deposits at the Bank of Portugal” includes deposits made to comply with the minimum cash reserve requirements of 
the Eurosystem.  These deposits bear interest and correspond to 1% of the amount of customers’ deposits and debt securities issued 
maturing in up to 2 years, excluding liabilities to other institutions subject to and not exempt from the same minimum reserve system and 
liabilities to the ECB and national central banks that participate in the euro. 
 
The caption “Demand deposits at foreign Central Banks” includes deposits made by Banco de Fomento Angola in Banco Nacional de 
Angola (BNA) to comply with Angola’s requirements for the maintenance of minimum cash reserves. These deposits do not bear interest. 
Compulsory cash reserves are currently calculated under the terms of BNA Instruction 2 / 2011 of 28 April and must be held in kwanzas 
and other currencies, depending on the currency of the liabilities which serve as a base for determining the amount, and must be 
maintained during the period they refer to. At June 30, 2013 and December 31, 2012, the requirement to maintain compulsory cash 
reserves was calculated by application of a 20% rate to the mathematical average of the eligible liabilities in kwanzas and 15% rate to 
mathematical average of the eligible liabilities in other currencies. 
 
4.2. Deposits at other Credit Institutions  
This caption is made up as follows: 

 
 
Cheques for collection from domestic Credit Institutions correspond to cheques drawn by third parties against domestic credit institutions, 
which in general do not remain in this account for more than one business day. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Cash  296 642  367 092
Demand deposits at the Bank of Portugal  73 343  19 367
Demand deposits at foreign Central Banks  887 209  882 821
Accrued interest   116   85

1 257 310 1 269 365

Jun. 30, 13 Dec. 31, 12

Domestic Credit Institutions
   Demand deposits  2 763  3 684
   Cheques for collection  64 590  77 607
   Other   568   994
Foreign Credit Institutions
   Demand deposits  245 992  366 594
   Cheques for collection  8 648  4 558
   Accrued interest   1   1

 322 562  453 438

Jun. 30, 13 Dec. 31, 12
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4.3. Financial assets held for trading and at fair value through profit or loss 
This caption is made up as follows: 

  
 
This caption includes the following assets hedging capitalisation insurance products issued by BPI Vida e Pensões: 

 
 
  

Financial assets held for trading
Debt Instruments
   Bonds issued by Portuguese government entities  7 549  3 712
   Bonds issued by foreign government entities  107 571  153 801
   Bonds issued by other Portuguese entities
      Non-subordinated debt  4 368  4 833
   Bonds issued by other foreign entities
      Non-subordinated debt  5 350  3 970
      Subordinated debt   189

 124 838  166 505
Equity instruments
   Shares issued by Portuguese entities  106 338  108 913
   Shares issued by foreign entities  60 379  58 944

 166 717  167 857
Other securities
      Participating units issued by Portuguese entities   151   152
      Participating units issued by foreign entities   85   85

  236   237
 291 791  334 599

Financial assets at fair value through profit or loss
Debt Instruments
   Bonds issued by Portuguese government entities  111 404  119 435
   Bonds issued by foreign government entities  116 800  89 164
   Bonds issued by other Portuguese entities
      Non-subordinated debt  72 796  19 015
   Bonds issued by foreign f inancial entities   744
   Bonds issued by other foreign entities
      Non-subordinated debt  46 732  51 298
      Subordinated debt  1 831  1 685

 349 563  281 341
Equity instruments
   Shares issued by Portuguese entities   693   489
   Shares issued by foreign entities  24 158  21 993

 24 851  22 482
Other securities
      Participating units issued by Portuguese entities  12 529  12 426
      Participating units issued by foreign entities  160 053  131 771

 172 582  144 197
 546 996  448 020

Derivative instruments w ith positive fair value (Note 4.4)  261 803  329 027
1 100 590 1 111 646

Jun. 30, 13 Dec. 31, 12

Debt Instruments
      Of public entities  228 204  208 599
      Other entities  121 358  72 742
Equity Instruments  8 027  6 186
Other securities  172 582  144 197
Derivative instruments w ith positive fair value   5   286

 530 176  432 010

Dec. 31, 12Jun. 30, 13
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In 2008 and 2009 and in the first half of 2012, the BPI Group reclassified bonds from Financial assets held for trading to Financial assets 
available for sale (Note 4.5), Loans and advances to customers (Note 4.7) and Held to maturity investments (Note 4.8), under the 
amendments to IAS 39 and IFRS 7 (Notes 2 and 4.48). The reclassifications made up to October 31, 2008 were based on prices at July 1, 
2008 and the reclassifications made after that date were made based on prices at the reclassification date. 
 
 
4.4. Derivatives 
The caption “Derivative instruments held for trading” (Notes 4.3 and 4.15) is made up as follows:  

 
1 In the case of swaps and forwards only the asset amounts were considered. 
2 Parts of operations that are autonomous for accounting purposes, commonly referred to as "embedded derivatives”. 
3 Corresponds to derivatives associated to Financial liabilities relating to transferred assets (Note 4.19). 

 

The caption “Derivative instruments held for hedging” is made up as follows: 

 
1 In the case of swaps and forwards only the asset amounts were considered. 
2 Parts of operations that are autonomous for accounting purposes, commonly referred to as "embedded derivatives”. 

 
The BPI Group’s operations include carrying out derivative transactions to manage its own positions based on expectations regarding 
market evolution, meet the needs of its customers or hedge positions of a structural nature (hedging). 
 
The BPI Group carries out financial derivative transactions in the form of contracts over exchange rates, interest rates, goods and metals 
futures price, shares or share indices (relating to inflation, shares, among others) or a combination of these. These transactions are 
realised in over-the-counter (OTC) markets and in organised markets (especially stock exchanges). 
 
Derivatives traded on organised markets follow the standards and rules of these markets. 
 

Assets Liabilities Assets Liabilities
Exchange rate contracts
      Futures  239 448  239 448
      Exchange forw ards and sw aps 2 303 825   599   339 1 816 008  1 172   112
Interest rate contracts
      Futures  85 548   7   2  184 067   29   113
      Options  540 404  4 075  4 323  594 164  5 333  5 545
      Sw aps  6 745 998  219 155  225 617  7 527 215  285 208  286 338
Contracts over shares
      Futures  29 215   499   4  33 924   15   55
      Sw aps  277 452  6 714   467  221 830  2 837  13 367
      Options  31 235   727   109  177 680  1 124   253
Contracts over other underlying items
      Futures  201 954  185 687
Others
      Options2  784 257  29 011  29 515 1 198 581  32 415  33 210
      Others3 2 032 557   304 2 157 136   938
Overdue derivatives  1 016   894

13 271 893  261 803  260 680 14 335 740  329 027  339 931

Jun. 30, 13 Dec. 31, 12

Notional 
value1

Book value Notional 
value1

Book value

Assets Liabilities Assets Liabilities
Interest rate contracts

      Futures  42 235   248  137 358   350   248
      Sw aps 16 184 839  176 404  583 027 15 467 042  244 327  778 369

Contracts over shares
      Sw aps  230 414   868  5 222  298 384   764  4 370
   Contracts over credit events
      Sw aps  15 164   61   37  15 164   33   1

Contracts over other underlying items
      Sw aps  23 127   647   456  32 786  3 808   540

Others
      Options2  594 418  27 730  27 730  622 712  31 455  31 455

17 090 197  205 958  616 472 16 573 446  280 737  814 983

Jun. 30, 13 Dec. 31, 12

Notional 
value1

Book value Notional 
value1

Book value
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Derivatives traded on the over-the-counter (OTC) markets are normally based on a standard bilateral contract that covers the group of 
operations over derivatives between the parties. In the case of inter-professional relationships, there is an ISDA – International Swaps and 
Derivatives Association Master Agreement. In the case of relations with customers there is a BPI contract. 
 
These types of contract include offsetting responsibilities in the event of non compliance (the scope of the offsetting is established in the 
contract itself and is regulated by Portuguese legislation and, in the case of contracts with foreign counterparties or subject to foreign 
legislation, by the appropriate legislation). 
 
Derivative contracts can also include an agreement to collateralise the credit risk generated by the transactions covered by them. 
Derivative contracts between two parties normally include all the derivative OTC transactions carried out between the two parties, 
irrespective of whether they are for hedging purposes or not. 
 
In accordance with IAS 39, the parts of operations normally known as “embedded derivatives” are also considered separately and 
recorded as derivatives, in order to recognise, in net income, the fair value of these operations. 
 
All derivatives (embedded or autonomous) are recorded at market value. 
 
Derivatives are also recorded as off balance sheet items by their theoretical value (notional value). Notional value is the reference value for 
purposes of calculating the flow of payments and receipts resulting from the operation. 
 
Market value (fair value) corresponds to the value of the derivatives if they were traded on the market on the reference date. Changes in 
the market value of derivatives are recognised in the appropriate balance sheet accounts and have an immediate effect on net income. 
 
Note 4.48 includes details of valuation methods used to determine the fair value of derivative financial instruments. 
 
The amount of the exposure corresponds to the present value of the estimated loss, in the case of counterparty default.  In the case of a 
derivative contract that establishes the compensation of responsibilities in the event of non-compliance, the amount of the exposure is the 
sum of the market values of the operations covered by the contract, when positive.  In the case of operations for which the contract does 
not establish the compensation of responsibilities, the amount of the exposure is equal to the sum of the market values of each individual 
transaction, if positive.  The scope of the compensation clauses, in the case of default, is considered by the BPI Group on a conservative 
perspective, considering that, in the case of doubt, compensation does not exist. 
 
The potential loss in a group of derivative operations on a given date corresponds to the amount of the exposure on that date.  In futures 
contracts, the stock markets being the counterparties for the BPI Group’s operations, the credit risk is eliminated daily through financial 
settlement. For medium and long term derivatives, contracts usually provide for the netting of outstanding balances with the same 
counterparty, which eliminates or reduces credit risk.  Additionally, in order to control credit risk in OTC derivatives, some agreements 
have also been signed under which the Bank receives from, or transfers to, the counterparty, assets (in cash or in securities) to guarantee 
fulfilment of the obligations. 
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At June 30, 2013 the notional value, by term remaining to maturity, was as follows: 
 
  

<= 3 
months

> 3 months
<= 6 months

> 6 months
<= 1 year 

> 1 year 
<= 5 years

> 5 years Total

Over-the-counter market
Exchange rate contracts 2 276 125  19 010  8 690 2 303 825

Forw ards  98 209  18 169  2 369  118 747
Sw aps 2 177 916   841  6 321 2 185 078

Interest rate contracts 2 401 129 1 641 720 2 455 834 11 299 658 5 672 900 23 471 241
Sw aps 2 355 630 1 617 025 2 399 872 10 906 767 5 651 543 22 930 837
Options  45 499  24 695  55 962  392 891  21 357  540 404

Contracts over indexes and shares  277 452  49 322  23 424  188 903  539 101
Sw aps  277 452  49 322  23 424  157 668  507 866
Options  31 235  31 235

Contracts over credit events  5 924  9 240  15 164
Sw aps  5 924  9 240  15 164

Contracts over other underlying items  10 369  12 758  23 127
Sw aps  10 369  12 758  23 127

Others  24 174  115 557  208 066 2 754 329  309 106 3 411 232
Options  24 174  115 557  208 066  721 772  309 106 1 378 675
Others 2 032 557 2 032 557

4 989 249 1 831 533 2 705 254 14 255 648 5 982 006 29 763 690
Organized markets
Exchange rate contracts  239 448  239 448

Futures  239 448  239 448
Interest rate contracts  113 783  5 000  9 000  127 783

Futures  113 783  5 000  9 000  127 783
Contracts over indexes and shares  29 215  29 215

Futures  29 215  29 215
Contracts over other underlying items  199 130  2 824  201 954

Futures  199 130  2 824  201 954
 581 576  7 824  9 000  598 400

5 570 825 1 839 357 2 705 254 14 264 648 5 982 006 30 362 090
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At December 31, 2012 the notional value, by term remaining to maturity was as follows: 

 
 
At June 30, 2013 the distribution of derivative operations, by counterparty, was as follows:   

 
1 Does not include embedded derivatives and other options in the amount of 3 411 232 t.euro. 
2 Amount of exposure considering netting agreements and collaterals. 

 

 
 

<= 3 
months

> 3 months
<= 6 months

> 6 months
<= 1 year 

> 1 year 
<= 5 years

> 5 years Total

Over-the-counter market
Exchange rate contracts 1 787 487  17 019  11 502 1 816 008

Forw ards  118 276  10 403  6 264  134 943
Sw aps 1 669 211  6 616  5 238 1 681 065

Interest rate contracts 1 967 935 1 789 663 4 166 741 9 847 797 5 816 285 23 588 421
Sw aps 1 943 094 1 742 958 4 106 245 9 408 144 5 793 816 22 994 257
Options  24 841  46 705  60 496  439 653  22 469  594 164

Contracts over indexes and shares  376 185  64 868  79 694  177 022   125  697 894
Sw aps  257 431  37 753  79 694  145 336  520 214
Options  118 754  27 115  31 686   125  177 680

Contracts over credit events  5 924  9 240  15 164
Sw aps  5 924  9 240  15 164

Contracts over other underlying items  2 947  6 712  10 369  12 758  32 786
Sw aps  2 947  6 712  10 369  12 758  32 786

Others  231 293  191 277  242 391 2 985 026  328 442 3 978 429
Options  231 293  191 277  190 059  880 222  328 442 1 821 293
Others  52 332 2 104 804 2 157 136

4 365 847 2 075 463 4 519 937 13 022 603 6 144 852 30 128 702
Organized markets
Exchange rate contracts  239 448  239 448

Futures  239 448  239 448
Interest rate contracts  58 425  83 000  121 000  59 000  321 425

Futures  58 425  83 000  121 000  59 000  321 425
Contracts over indexes and shares  33 924  33 924

Futures  33 924  33 924
Contracts over other underlying items  95 008  63 893  26 786  185 687

Futures  95 008  63 893  26 786  185 687
 426 805  146 893  147 786  59 000  780 484

4 792 652 2 222 356 4 667 723 13 081 603 6 144 852 30 909 186

Notional 
value1

Net 
exposure2

% of Notional 
value

Over-the-counter market 26 352 458  225 232 97.8%
    OTC w ith Financial Institutions 22 669 417  6 638 84.1%
    OTC w ith other Financial Intermediaries 1 480 249   397 5.5%
    OTC w ith Local and Administrative Public Sector  14 015   583 0.1%
    OTC w ith Companies 2 088 392  216 334 7.7%
    OTC w ith Investment/Pension funds  77 806 0.3%
    OTC w ith Individuals  22 580  1 281 0.1%
Regulated markets  598 400 2.2%
    Stock exchange  598 400 2.2%

26 950 858  225 232 100.0%

Jun. 30, 13
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At December 31, 2012 the distribution of derivative operations, by counterparty, was as follows: 

 
1 Does not include embedded derivatives and other options in the amount of 3 978 429 t. euro. 
2 Amount of exposure considering netting agreements and collaterals. 

 
At June 30, 2013 the distribution of derivative operations, by counterparty external rating, was as follows: 

 
Note: The amounts were accumulated by rating levels of the counterparties, considering the senior medium and long term debt ratings attributed by the 

Moody, Standard & Poor and Fitch agencies as of the reference date. The selection of a rating for a given counterparty follows the rules recommended by the 

Basel Committee in force on the reference date (where there are diverging ratings the second best was selected). The operations with entities without ratings 

(N.R.) correspond essentially to Customers subject to internal ratings. 
1 Does not include embedded derivatives and other options in the amount of 3 411 232 t. euro. 
2 Amount of exposure without considering netting agreements and collateral. 
3 Amount of exposure without considering collateral. 
4 Amount of exposure considering netting agreements and collateral. 
5 The exposure of the futures is nil, because they are traded on organised stock exchanges and there is daily financial settlement. 

Notional 
value1

Net 
exposure2

% of 
Notional 

value
Over-the-counter market 26 150 273  282 436 97.1%
    OTC w ith Financial Institutions 22 074 952  5 700 82.0%
    OTC w ith other Financial Intermediaries 1 666 716  2 177 6.2%
    OTC w ith Local and Administrative Public Sector  15 342   784 0.1%
    OTC w ith Companies 2 280 410  271 347 8.5%
    OTC w ith Investment/Pension funds  85 752 0.3%
    OTC w ith Individuals  27 101  2 428 0.1%
Regulated markets  780 484 2.9%
    Stock exchange  780 484 2.9%

26 930 757  282 436 100.0%

Dec. 31, 12

Over-the-counter market (OTC)
AA-  801 568  12 316  9 311   113
A+ 1 150 686  2 844
A 8 490 092  117 335  60 856  2 704
A- 3 204 787  37 221  1 635   922
BBB+  96 597   750   16   16
BBB  641 464  8 796  2 290   607
BBB- 7 869 898  40 565  11 138  2 025
BB+  80 800  8 451  5 398
BB-  31 020  1 060  1 060   60
B+  7 500   190   190   190
N.R. 3 978 046  220 573  218 594  218 594

26 352 458  450 103  310 488  225 232
Traded on the stock exchange
    Futures5  598 400

 598 400
26 950 858  450 103  310 488  225 232

Jun. 30, 13

Notional 
Value1

Gross 
exposure 2

Exposure 
considering 

netting3
Net 

exposure4
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At December 31, 2012 the distribution of derivative operations, by counterparty external rating, was as follows: 

  
Note: The amounts were accumulated by rating levels of the counterparties, considering the senior medium and long term debt ratings attributed by the 

Moody, Standard & Poor and Fitch agencies as of the reference date. The selection of a rating for a given counterparty follows the rules recommended by the 

Basel Committee in force on the reference date (where there are diverging ratings the second best was selected). The operations with entities without ratings 

(N.R.) correspond essentially to Customers subject to internal ratings. 
1 Does not include embedded derivatives and other options in the amount of 3 978 429 t. euro. 
2 Amount of exposure without considering netting agreements and collateral. 
3 Amount of exposure without considering collateral. 
4 Amount of exposure considering netting agreements and collateral. 
5 The exposure of the futures is nil, because they are traded on organised stock exchanges and there is daily financial settlement. 

  

Over-the-counter market (OTC)
AA-  803 469  13 504  9 416
A+ 1 508 790  6 471
A 6 839 660  155 578  90 467   888
A- 3 711 010  44 079  3 843  1 190
BBB+  41 083   777   471   46
BBB  910 400  13 928  2 242  1 922
BBB- 8 076 588  48 686  9 580   450
BB+  68 088  10 273  6 641   471
BB-  28 168  1 330  1 330   330
B+  7 500   403   403   403
N.R. 4 155 517  281 607  278 488  276 736

26 150 273  576 635  402 881  282 436
Traded on the stock exchange
    Futures5  780 484

 780 484
26 930 757  576 635  402 881  282 436

Dec. 31, 12

Notional 
Value1

Gross 
exposure 2

Exposure 
considering 

netting3
Net 

exposure4
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4.5. Financial assets available for sale 
This caption is made up as follows: 

 
 
  
Banco BPI holds a portfolio of fixed rate bonds, issued by national and international entities, in which the interest rate risk is hedged by 
derivative instruments. 
 
In the first half of 2013 the BPI Group reclassified a bond from Financial assets available for sale to Loans and advances to customers 
(Note 4.7), under the amendments to IAS 39 and IFRS 7 (Notes 2 and 4.48). The reclassification was made based on the price at the date 
of reclassification. 
 
The caption “Loans and other receivables” corresponds to shareholders’ loans to, and supplementary capital contributions in, companies 
classified as financial assets available for sale. 
 
In the review made by the Bank, no impaired securities were identified, other than the amounts already recognised. 
 
On February 21, 2012 the terms of the agreement on the private sector involvement in the restructuring of the Greek Government debt 
were announced, resulting in the exchange of the securities held by the BPI Group and recorded in the loans to customers portfolio at 
December 31, 2011 for new securities issued by Greece. Considering the existence of an active market, the new securities received were 
recorded in the Financial assets available for sale portfolio. In the first half of 2012, the BPI Group recognized impairment losses of 16 102 
t. euro on securities issued by Greece recorded in the Financial assets available for sale portfolio, which were all sold in the second half of 
2012. At the time of sale, impairment of 2 443 t. euro was used and the remaining amount was annulled (Notes 4.20 and 4.48). 
 
The accounting impact relating to the restructuring of Greek Government debt in 2012 is shown in Note 4.48 - Exposure to sovereign debt. 
 
The changes in impairment losses and provisions in the first half of 2013 and 2012 are shown in Note 4.20. 

Debt instruments
   Bonds issued by Portuguese government entities 5 195 628 5 493 710
   Bonds issued by foreign government entities 2 960 691 3 249 288
   Bonds issued by other Portuguese entities
      Non-subordinated debt  72 989  79 826
   Bonds issued by other foreign entities
      Non-subordinated debt  147 219  303 848
      Subordinated debt  726 449  753 087
      Impairment ( 1 501)

9 102 976 9 878 258
Equity instruments
  Shares issued by Portuguese entities  70 402  59 063
  Impairment ( 27 945) ( 27 933)
  Quotas  44 081  46 335
  Shares issued by foreign entities  37 033  36 180
  Impairment ( 18 117) ( 18 156)

 105 454  95 489
Other securities
  Participating units issued by Portuguese entities  301 521  289 922
  Impairment ( 15 883) ( 15 068)
  Participating units issued by foreign entities  2 282  1 535

 287 920  276 389
  Loans and other receivables  21 910  22 722
  Impairment ( 20 172) ( 19 976)

 1 738  2 746
  Overdue bonds  2 122  1 087
  Impairment on overdue bonds ( 2 122) ( 1 087)

9 498 088 10 252 882

Dec. 31, 12Jun. 30, 13
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At June 30, 2013 this caption was made up as follows: 

 
1 Net of impairment. 
2 Amount recorded in revaluation reserves (Note 4.30). 

N ominal List ing  /  
Pr ice

C ost
B ook V alue 

/  Fair  V alue 1

N et  gain /  
( loss)  on 

secur it ies 2

Hed ge 
account ing  

ef f ect 2
Imp airment

D ebt  Inst rument s
Issued  by Port uguese Ent it ies

Port uguese Pub lic D ebt
Treasury bills

BILHETES DO TESOURO-CZ-17.01.2014                            439 971 000 1.00 0.99  433 150 436 592   406
BILHETES DO TESOURO-CZ-18.04.2014                            253 136 000 1.00 0.99  249 749 249 909 (  483)
BILHETES DO TESOURO-CZ-18.07.2014                            132 325 000 1.00 0. 98  128 782 130 120   308
BILHETES DO TESOURO-CZ-18.10.2013                            114 853 000 1.00 1.00  111 026 114 427   678
BILHETES DO TESOURO-CZ-19.07.2013                            561 393 000 1.00 1.00  542 181 561 168   737
BILHETES DO TESOURO-CZ-19.09.2014                            273 500 000 1.00 0. 98  267 895 267 904 (  706)
BILHETES DO TESOURO-CZ-19.12.2014                            272 887 000 1.00 0. 97  266 390 265 860 (  668)
BILHETES DO TESOURO-CZ-20.12.2013                            124 000 000 1.00 0.99  123 347 123 281 (  109)
BILHETES DO TESOURO-CZ-21.02.2014                            189 518 000 1.00 0.99  187 183 187 725 (  186)
BILHETES DO TESOURO-CZ-21.03.2014                            489 384 000 1.00 0.99  476 348 483 996  2 033
BILHETES DO TESOURO-CZ-23.05.2014                            759 052 000 1.00 0.99  736 204 748 243  4 271

 3  522 255  3  569 225   6 281
Treasury Bonds

OT - 3.35% (15.10.2015)  150 000 0.01 98.07   142  151   5
OT - 5.45% - SETEM BRO - 1998/2013  150 000 0.01 100.93  150  158   1
OT-3.6%-15.10.2014                                          1 441 000 0.01 0.01 1 348 1 480   42
OT-4.75%-14.06.2019                                         1700 000 000 0.01 0.01 1 804 908 1 601 539 ( 169 878) ( 224 145)
OT-4.95%-25.10.2023 25 000 000 88.94 23 091 23 075 (  857)

 1 829 639  1 626 403 (  170 687) (   224 145)
Ot her resid ent s

N on  -  Subord inat ed  D ebt
Other Bonds

ANA - AEROP.PORTUGAL-TV-28.08.2013                           50 000 000 50000.00 50 143.50  50 000  51 864   144 (  189)
PARPUBLICA - 3.5% - 08.07.2013                               20 000 000 50000.00 49 955.00   19 948   20 667 (   30)
SEM APA - 2006/2016                                            500 000 50000.00 45 600.00    495    458 (   42)

  70  443   72 989    72 (    189)
Issued  by non -  resident s

B y Foreign Government  Ent it ies
Bonds

BILHETES DO TESOURO - BFA  13 299 092 7.94   100 631   103 794
BUONI POLIENNALI DEL T-4.25%-01.09.2019                      800 000 000 1 000.00 1 026.85   818 068   832 719   10 241 (  114 514)
BUONI POLIENNALI DEL T-4.5%-01.03.2019                       175 000 000 1 000.00 1 039.05   185 458   184 437    552 (  25 356)
IRISH TREASURY-4.4%-18.06.2019                               235 000 000 0.01 0.01   229 115   246 690   14 977 (  27 046)
IRISH TREASURY-5.9%-18.10.2019                               100 000 000 0.01 0.01   108 108   116 697   7 587 (  11 852)
OBRIGAÇÕES DO TESOURO - AKZ   700 326 794.02   661 295  1 092 073
OBRIGAÇÕES DO TESOURO - USD   70 264 158.80   378 708   384 281

 2  481 383  2 960 691   33 357 (   178 768)

QuantityN ature and type o f  security

A mo unts per unit
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1 Net of impairment. 
2 Amount recorded in revaluation reserves (Note 4.30). 

 

 

N o minal List ing  /  
Price

C ost
B ook V alue 

/  F air  V alue 1

N et  gain /  
( loss)  o n 

secur it ies 2

Hedg e 
account ing  

ef f ect 2
Imp airment

Ot her non- resident s
N on  -  Subord inat ed  D ebt
Bonds

ATLANTES M ORTGAGE -SR.1-CL.A (17.1.2036)                     1 008 935  20 178.69  18 515.08    880    927 (   83)
AVOCA CLO BV-SR-II.X-CL-A1-15.01.2020                         322 409   403.01   402.53    314    323    2
BANCA POPOLARE DI M ILANO-TV-31.01.2014                        500 000  1 000.00   988.63    494    495 (   5)
BARCLAYS BANK PLC-TV-25.05.2017                              3 429 296  48 989.94  36 502.40   2 477   2 555 (   157)
CELF LOAN PART.BV-SR.2005-1X CL.A 2021                        506 343   632.93   622.74    489    500 (   8)
CM  BANCAJA FTA-SR.1 CL.A TV.(22.12.2036)                      52 468  2 623.42  2 520.25    45    50    4
COSAN FINANCE LTD-7%-01.02.2017                              15 290 520   764.53   850.73   15 129   17 458   1 855 (  2 900)
COSIPA COM M ERCIAL - 8.25% (14.06.2016)                       8 027 523   764.53   810.40   9 003   8 539    182 (   997)
DOLLAR DIVERS RI.F-6.55%(16.12.2013)-REG                      334 363   66.87   66.87    364    335 (   2)
DUCHESS-SR.V-X CL.B-TV.25.05.2021                             800 000  1 000.00   928.63    742    743 (   23)
EIRLES TWO LIM ITED-TV. PERP.                                  800 000  100 000.00  80 000.00    794    644 (   160)
GAZ CAPITAL(GAZPROM )-6.212% (22.11.2016)                     24 847 095   764.53   825.61   24 761   26 994   2 015 (  3 589)
HARVEST CLO-SR.II-X CL.A (21.05.2020)                         418 922  7 904.20  7 672.60    405    407 (   12)
KION M ORTGAGE FIN SR.06-1 CL.A-15.07.51                       103 471  1 616.74  1 209.80    103    78 (   25)
LAFARGE-4.25% (23.03.2016)                                   30 000 000  1 000.00  1 039.77   29 554   31 539   1 554 (  3 172)
LAFARGE-6.5%-15.07.2016                                      6 880 734   764.53   832.61   7 075   7 699    554 (   927)
ORION FINANCE PLC- T.V. (15.08.2040)                        (   0)  1 595.13  1 502.45
OTE PLC-4.625%-20.05.2016                                    25 000 000  50 000.00  46 937.50   24 912   23 599 (  1 502) (  2 245)
PORTUGAL TELCM  INT FIN-4.375%(24.3.2017)                     24 000 000  1 000.00  1 002.17   23 017   24 334    857 (  3 274)

  140 558   147 219   5 046 (  17 104)
Sub ord inat ed  D ebt
Bonds

ALLIANZ FINANCE BV-4.375%  PERP.                             135 000 000  1 000.00  1 005.01   128 393   137 829   3 126 (  15 730)
ALLIANZ FRANCE-4.625%-PERP                                   20 000 000  1 000.00   995.62   19 503   19 963    60 (  1 428)
AVOCA CLO SR.IV-X CL.B-TV.(18.02.2022)                        800 000  100 000.00  88 500.00    746    710 (   74)
AXA SA - 5.777% PERP/SUB                                     100 000 000  1 000.00  1 004.38   104 579   106 120 (  1 018) (  9 994)
BANCO SABADELL-5.234%-PERPETUA                                50 000  50 000.00  28 000.00    49    30 (   22)
BAYER AG - 5% (29.07.2105)                                   65 000 000  1 000.00  1 040.05   61 904   70 595   3 459 (  4 728)
C8 CAPITAL SPV - 6.64% - PERPETUA                            49 694 190   764.53   626.91   49 485   42 399 (  8 905) (  3 408)
CAJA AHORROS DE GALICIA-TV-PERPETUA                           50 000  50 000.00  5 000.00    50    5 (   45)
CIBELES FTYPM E-SR.III-CL.BSA(26.11.2030)                      17 471  4 367.73  4 345.89    17    17
DONG A/S - 5.5% (29.06.3005)                                 65 000 000   1.00   1.05   65 111   71 550   2 931 (  5 656)
ELM  BV (SWISS REIN CO) - TV - PERPETUA                       48 000 000  50 000.00  50 564.00   48 264   48 790    432 (  4 783)
GENERALI FINANCE BV - 5.479% - PERPETUAS                     75 000 000  50 000.00  46 312.50   75 987   71 067 (  5 911) (  8 811)
GRANITE M ASTER-SR.2006-1A-CL.A5-20.12.54                      765 362   139.16   136.52    756    751 (   15)
GRANITE M ORTG.-TV(20.3.2044)-SR.04-1/2C                       500 000  100 000.00  97 150.00    499    486 (   14)
GRANITE M ORTG.-TV(20.3.2044)-SR.04-1/2M                        500 000  100 000.00  96 300.00    499    482 (   18)
GRANITE M ORTG.-TV(20.9.2044)-SR.04-3/2C                       153 488   383.72   370.77    152    148 (   5)
HARBOURM ASTER CLO-S.4X-CL.A3(11.10.2019)                      500 000   1.00   0.85    491    426 (   70)
HARVEST CLO SA-SR.IX-CL.B2 (29.3.2017)                        750 000  250 000.00  245 000.00    745    738 (   15)
LUSITANO M TGE-SR.1-CL.D-TV (15.12.2035)                       200 000  100 000.00  48 410.00    198    97 (   103)
M ADRID RM BS FTA-SR.06-1 CL.A2-22.06.2049                      218 895  54 723.81  44 080.23    215    176 (   39)
OLD M UTUAL PLC-OB.PERPETUA                                   25 000 000  1 000.00   934.17   24 785   24 169 (  1 476) (  1 977)
OPERA FINANCE(DE)-SR.GER3 CL.B-25.1.2022                     1 000 000  50 000.00  45 286.15    937    907 (   56)
PELICAN M ORTGAGES-2/B (15.9.2036)                             290 000  10 000.00  5 131.79    286    149 (   141)
RHODIUM  BV - SR.1X- CL.C (27.5.2084)                          800 000  100 000.00  55 000.00    785    441 (   360)
SIEM ENS FINANCIERINGSM AT-5.25% 14.9.2066                     50 000 000  1 000.00  1 094.69   50 896   56 813   4 412 (  5 339)
VATTENFALL AB-TV. PERP.                                      65 000 000  1 000.00  1 048.75   64 690   71 591   3 370 (  5 643)

  700 022   726 449 (    497) (   67  497)

N ature and type o f  security Quant ity

A mo unts per unit
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1 Net of impairment. 
2 Amount recorded in revaluation reserves (Note 4.30). 

N o minal List ing  /  
Price

C ost
B ook V alue 

/  F air  V alue 1

N et  gain /  
( loss)  o n 

secur it ies 2

Hedg e 
account ing  

ef f ect 2
Imp airment

Equit y Inst rument s
Issued  by resident s
Shares

AGROGARANTE SA                                                112 970   1.00   1.00    113    113
ALAR - EM P.IBERICA M ATERIAL AERONAUTICO                       2 200   4.99    20    20
ALBERTO GASPAR, SA (CÓD LB0001: 92020020501)   60 000  300 000.00    141    141
APIS-SOC.IND.PARQUETES AZARUJENSE (C)                         65 000   4.99
APOR-AG.P/M ODERNIZAÇAO PORTO - CL.B                           5 665   5.00    26    26
BOAVISTA FUTEBOL CLUBE, FUTEBOL,SAD                           21 900   5.00    110    110
BOM BARDIER TRANSPORTATION PORTUGAL SA                          31   5.00
BUCIQUEIRA SGPS                                                8   5.00    1    1
Cª AG.FONTE SANTA M ONFORTINHO-D.SUB/E.98                       10   5.00
CADERNO VERDE - COM UNICAÇAO (C)                               134 230   1.00    967    967
CARAVELA GEST, SGPS, SA   272 775 1 363 875.00   1 895    167   1 728
CARM O & BRAZ (C)                                              65 000   4.99
CIM POR - CIM .DE PORTUGAL-SGPS                                 3 565   1.00   3.30    7    12    5
COIM BRAVITA - AGENCIA DESENV.REGIONAL                         15 000   4.99    75    75
COM Pª AURIFICIA - N                                           1 186   7.00  1 111.30    25   1 318   1 293
COM Pª PRESTAM ISTA PORTUGUEZA                                   10   1.00
COM Pª.FIAÇAO E TECIDOS DE FAFE - P                             240   4.99
COM UNDO-CONSORCIO M UNDIAL IM P.EXP.                            3 269   0.50    6    2    4
CONDURIL, SA   184 262  921 310.00    806   10 036   9 231
CORTICEIRA AM ORIM  - SGPS                                      127 419   1.00   1.96    315    250    176    241
DIGITM ARKET-SIST.INF.-N                                       4 950   1.00    743    743
EIA-ENSINO INVESTIGAÇAO E ADM INIST.                           10 000   4.99    50    34    16
EM P.CINEM ATOGRAFICA S.PEDRO                                    100   4.99
EM PRESA O COM ERCIO DO PORTO                                    50   2.49    1    1
ESENCE - SOC.NAC.CORTICEIRA - N                               54 545   4.99
ESTAM PARIA IM PERIO-EM P.IND.IM OBILIARIOS                        170   4.99    1    1
EURODEL-IND.M ETALURGICAS E PARTICIPAÇOES                       23   5.00
EUROFIL - IND.PLAST.E FILAM .                                  11 280   4.99    25    25
F.I.T.-FOM .IND.TOM ATE - P                                      148   4.99    3    3
FAB. VASCO DA GAM A - IND.TRANSF.                               33   4.99    1    1
FUTEBOL CLUBE DO PORTO                                        105 000   5.00   0.33    539    35    12    516
GAP - SGPS                                                     548   4.99    3    3
GARVAL - SOCIEDADE DE GARANTIA M UTUA                         1 724 380   1.00   1.00   1 724   1 724
GEIE - GESTÃO ESPAÇOS INC.EM PRESARIAL(C)                      12 500   1.00    13    13
GESTINSUA - AQ.AL.PATRIM ONIOS IM OB.M OB.                        430   5.00    2    2
GREGORIO & CA.                                                1 510   4.99    4    4
IM PRESA SGPS                                                 6 200 000   0.50   0.64   22 791   3 968   2 046   20 869
INCAL-IND.E COM .DE ALIM ENTAÇÃO                                2 514   1.13    2    2
INTERSIS AUTOM AÇAO, ENG.DE SISTEM AS                           42 147   4.99   1 307   1 307
J.SOARES CORREIA-ARM AZENS DE FERRO                             84   5.00    2    2
JOTOCAR - JOÃO TOM AS CARDOSO - P                              3 020   4.99    8    8
LISGARANTE - SOC.DE GARANTIA M UTUA                            156 105   1.00   1.00    156    156
LISNAVE - EST.NAVAIS                                           180   5.00    1    1
M ARGUEIRA-SOC.GEST.DE FUNDOS INV.IM OB.-N                      3 511   5.00    18    18
M ATUR-SOC.EM PREEND.TURISTICOS DA M ADEIRA                      13 435   5.00    146    146
M ATUR-SOC.EM PREEND.TURISTICOS M ADEIRA-N                        4   5.00
M AXSTOR - SUP.E M ATRIZES INFORM ATICOS-C                       8 190   4.99    41    41
M ETALURGIA CASAL - P                                           128   4.99    1    1
M IM ALHA, SA (CÓD LB0001: 92017022101)   40 557  202 297.46    336    336
M ORETEXTILE,SGPS,SA                                            711   1.00    1    1
NET - NOVAS EM PRESAS E TECNOLOGIAS - N                        20 097   5.00   3.98    73    80    7
NEWPLASTICS                                                   1 445   1.00    1    1
NEXPONOR-SICAFI                                              1 933 840   5.00   9 669   9 669
NORGARANTE - SOC.DE GARANTIA M UTUA                            164 190   1.00   1.00    164    164
NOTORIOUSWAY, SA                                              2 500   1.00    3    3
NUTROTON SGPS - C                                             11 395   5.00   4.38    50    50
OFICINA DA INOVACAO                                           10 000   5.00   6.99    50    70    30    10
PORTO DE CAVALEIROS , SGPS                                     2   4.99
PORTUGAL CAP. VENTURES-SOC.CAP.RISCO                          500 641   5.00   5.42   2 692   2 713    22
PRIM US-PROM .DESENVOL.REGIONAL,EM T,S.A.                        8 000   4.99    40    16    24
S.P.G.M .- SOCIEDADE DE INVESTIM ENTO - N                       665 150   1.00   1.00    664    665    1
SALVOR - SOC.INV.HOTELEIRO - P                                 10   5.00
SANJIM O - SOCIEDADE IM OBILIARIA                               1 620   4.99    8    8
SAPHETY LEVEL - TRUSTED SERVICES                              5 069   1.00    98    98
SDEM  -SOC.DE DESENV.EM PR.M ADEIRA,SGPS-N                       937 500   1.00   1.04    938    979    297    255
SENAL-SOC.NAC.DE PROM OÇÃO DE EM PRESAS-P                        450   0.50

A mo unts per unit

N ature and type o f  security Quant ity
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1 Net of impairment. 
2 Amount recorded in revaluation reserves (Note 4.30). 

 

 

 

 
 

 

 

 

 

 

 

N ominal List ing  /  
Pr ice

C ost
B ook V alue 

/  Fair  V alue 1

N et  gain /  
( loss)  on 

secur it ies 2

Hed ge 
account ing  

ef f ect 2
Imp airment

Shares (cont.)
SIBS - SGPS, SA                                               738 455   5.00   3 115   3 115
SOC.CONSTRUÇÕES ERG                                            50   4.99
SOC.CONSTRUÇÕES ERG (EM .93) - IR (C)                           6   4.99
SOC.INDUSTRIAL ALIANÇA (VN 500.$00)                            1   2.49
SODIM UL-SOC.DE COM ERCIO E TURISM O                              25   14.96    2    2
SOFID-SOC.P/FIN.DES.-INST.FIN.CREDITO SA                     1 000 000   1.00   1.07   1 250   1 072    177
SOM OTEL-SOC.PORTUGUESA DE M OTEIS                              1 420   2.50
SONAE - SGPS                                                  36 868   1.00   0.73    69    27    13    55
SOPEAL-SOC.PROM .EDUC.ALCACERENSE                               100   4.99
SPIDOURO-SOC.PROM .EM P.INV.DOURO E T.M .                        15 000   4.99    75    21    54
SPI-SOC PORTUGUESA DE INOVACAO                                1 500   5.00    7    7
STAR - SOC. TURISM O E AGENCIAS RIBAM AR                         533   4.99    3    3
TAEM  - PROCESSAM ENTO ALIM ENTAR,SGPS, SA                        125   1.00
TAGUSPARQUE - N                                               436 407   5.00   2 177   2 177
TELECINE M ORO - SOC.PRODUTORA DE FILM ES                        170   4.99    1    1
TEROLOGOS-TECNOLOGIAS DE M ANUTENÇÃO - P                       7 960   4.99    40    40
TEXTIL LOPES DA COSTA                                         4 900   4.99    8    8
TUROPA-OPERADORES TURISTICOS                                   5   4.99
UNICER - BEBIDAS DE PORTUGAL                                  1 002   1.00   8.07    8    8
VIALITORAL - CONC. RODOVIARIA M ADEIRA                         4 750   161.25   766.95    792   3 642   2 851
VNCORK SGPS                                                    151   1.00
XELB-CORK - COM .E INDUSTRIA DE CORTIÇA                         87   4.99

  54  423   42 457   15 984   27 945
Quotas

PROPAÇO - SOC.IM OB.DE PAÇO D'ARCOS   1.00    1    1
VIACER - SOC.GEST.PART.SOCIAIS, SA                            1.00   48 160   44 080 (  4 080)

  48 161   44 081 (   4  080)
Issued  by non resident s
Shares

ALTITUDE SOFTWARE BV                                         6 386 243   0.04   13 810   13 810
AM SCO -USD                                                    1 807   764.53    765    765
BVDA    229    229
CLUB FINANCIERO VIGO                                           1  15 626.31    18    12    6
CORPORACIÓN FINANCIERA ARCO (TROCA ARCO BODEGAS)   7 786  778 600.00   4 399   1 131    44   3 312
CREDIT LOGEM EN DEVELOPM ENT    20   70.00   70.00    1    1
EASDAQ NV                                                      100   1.42    25    25
EM IS-EM PRESA INTERBANCÁRIA DE SERVIÇOS (CAPITAL)   1 960   1 960
EUROPEAN INVESTM ENT FUND                                       9 1 000 000.00 1 171 941.49   9 410   10 547   1 137
GROWELA CABO VERDE                                            19 000   9.07    172    172
IM C-INSTITUTO DO M ERCADO DE CAPITAIS    3    3
INTERBANCOS
OSEO - SOFARIS    13   107.89   107.89    2    2
SOPHA(BFA E FESA)    3    3
S.W.I.F.T.                                                     78   125.00    151    151
THARWA FINANCE - M AD                                          20 895    191    267    77
UNIRISCO GALICIA                                               80  1 202.02  1 040.51    96    83    14    27
VISA EUROPE LIM ITED                                            1   10.00
VISA INC-CLASS C                                              32 134   0.76   140.87   4 527   4 527

  31 235   18 916   5 799   18 117

N ature and type o f  security Quantity

A mo unts per unit
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1 Net of impairment. 
2 Amount recorded in revaluation reserves (Note 4.30). 

 
  

N o minal List ing  /  
Price

C ost
B ook V alue 

/  F air  V alue 1

N et  gain /  
( loss)  o n 

secur it ies 2

Hedg e 
account ing  

ef f ect 2
Imp airment

Ot hers
Issued  by resident s
Part icipat ing Units

BPI OBRIGAÇÕES M UNDIAIS                                       752 210   4.99   7.42   5 567   5 584    17
CITEVE - CENT.TEC.IND.TEX.VEST.PORTUGAL                        20   498.80    10    10
EGP-UNIVERSITY OF PORTO BUS.SCHOOL ASS.                        2   4.99    70    70
FCR F-HITEC (ES VENTURES)                                      10  50 000.00  46 967.65    500    470 (   30)
FCR PORTUGAL VENTURES ACTEC                                    50  9 750.44    500    488 (   12)
FCR PORTUGAL VENTURES II                                       40  4 987.98  4 448.44    200    178    22
FCR PORTUGAL VENTURES VALOR                                    40  24 939.89  5 654.76    998    226    771
FCR PORTUGAL VENTURES-FIEP                                    3 861  1 000.00   775.95   3 861   2 996 (   865)
FCR-PORTUGAL VENTURES                                          115  24 939.00  5 670.86   2 868    652   2 216
FCR-PORTUGAL VENTURES TURISM O                                  164  24 939.89  10 148.37   3 568   1 664   1 903
FUNDO CAP. RISCO TURISM O INOVACAO CAT.B                        40  50 000.00  51 085.93   2 000   2 043    43
FUNDO CARAVELA                                                3 109  5 000.00  4 625.17   11 706   14 380   2 674
FUNDO INTER-RISCO II - F.C.R.- CL.A                           7 500  5 000.00  4 792.69   37 500   35 945 (  1 555)
FUNDO RECUPERACAO,FCR-CATEGORIA B                             95 000  1 000.00   899.62   95 000   85 464   9 536
FUNDO RECUPERACAO,FCR-CATEGORIA C                             20 000  1 000.00   928.25   20 000   18 565   1 435
FUNDO REESTRUTURAÇÃO EM PRESARIAL FCR                          60 000  1 000.00   994.70   60 000   59 682 (   318)
IM OFOM ENTO                                                   8 974 836   5.48   49 400   49 198 (   202)
IM OFOM ENTO - FII   909 454   5.48   5 000   4 987 (   13)
INEGI INSTITUTO DE ENGENHARIA M ECANICA                        5 000    25    25
UNICAM PUS-FEIIF                                               3 000  1 000.00  1 003.64   3 000   3 011    11

  301 773   285 638 (    250)   15 883
Issued  by non resident s
Part icipat ing Units

FUNDO BPI-EUROPA                                              23 405   0.01   10.87    171    254    83
PORTUGAL VENTURE CAPITAL INITIATIVE-PVCI                     2 771 018   1.00   0.73   2 771   2 028 (   743)

  2  942   2 282 (    660)
Loans and  o t her  receivab les

Loans and Shareholder's loans
EM IS - EM PRESA INTERBANCÁRIA DE SERVIÇOS (SUPRIM ENTOS)    90
M ORETEXTILE SGPS, SA   11 205
NEWPLASTIC   1 510
PETROCER SGPS, LDA    200
PROPACO-IM OBILIARIA DE PACO D'ARCOS   1 394   3 788
SAPHETY Level - Trusted Services SA    54    154
TAEM -PROCESSAM ENTO ALIM ENTAR   3 363
VNCORK-SGPS,SA    152

  1 738   20 172
Overdue bond s
GLITNIR BANKI HF-TV-24.05.2011                                 487    487
KAUPTHING BANK HF-TX.VAR. (25.05.2010)    590    590
Suprimentos - Intersis    50    50
Suprimentos - M axstor    972    972
Suprimentos - GEIE    23    23

  2  122   2 122
 9 184 956 9 498 088 (   109 635) (  487 703)  84 239

A mo unts per unit

N ature and type o f  security Quant ity
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At June 30, 2013 this caption included the following securities reclassified from the caption “Financial assets held for trading”, in 2008, 
under the amendments to IAS 39 and IFRS 7 (Notes 2 and 4.48). 
 

 
 
 
4.6. Loans and advances to credit institutions  
 
This caption is made up as follows: 

  
 
The changes in impairment losses and provisions in the first half of 2013 and 2012 are shown in Note 4.20. 
 

   D eb t  inst rument s
     B y o t her  no n resid ent  issuers
         N o n -  Subo rd inat ed  D eb t
             Bonds
DOLLAR DIVERS RI.F-6.55%(16.12.2013)-REG                334 363   335

 335

Quant it y
B o o k V alue /  

F air  V alueN at ure and  t yp e o f  securit y

Loans and advances to Bank of Portugal  14 500
Loans and advances to other Portuguese credit institutions
   Deposits  347 708  50 000
   Other loans  34 907  34 800
   Other advances  12 459  4 122
   Accrued interest  1 338   650

 396 412  89 572
Loans and advances to other foreign Central Banks  481 990  435 756
Loans and advances to other foreign f inancial entities  2 541
Loans and advances to other foreign credit institutions 
   Very short term loans and advances  128 067  135 305
   Deposits  111 816  23 746
   Loans   44   40
   Other loans and advances  754 416 1 005 629
   Accrued interest  5 448  4 590

1 481 781 1 607 607
1 878 193 1 711 679

Impairment (  3) (  952)
1 878 190 1 710 727

Dec. 31, 12Jun. 30, 13
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4.7. Loans and advances to customers 
 
This caption is made up as follows: 

  
 
  

Loans
Domestic loans

Companies
         Discount  103 069  125 101
         Loans 5 091 267 5 163 276
         Commercial lines of credit 1 032 387 1 052 342
         Demand deposits - overdrafts  218 109  325 973
         Invoices received - factoring  396 866  536 779
         Finance leasing  231 576  265 261
         Real estate leasing  403 284  438 986
         Other loans  19 856  23 628
Loans to individuals
         Housing 11 587 812 11 743 141
         Consumer  753 835  828 012
         Other loans  533 537  550 503

Foreign loans
Companies
         Discount   556  1 423
         Loans 2 420 143 2 377 834
         Commercial lines of credit  298 061  228 415
         Demand deposits - overdrafts  22 603  26 571
         Invoices received - factoring   456  1 040
         Finance leasing   316   504
         Real estate leasing   934   985
         Other loans  299 377  293 771
Loans to individuals
         Housing  162 606  161 429
         Consumer  244 165  305 101
         Other loans  79 688  77 889

Accrued interest  74 349  64 618
23 974 852 24 592 582

Securities
    Issued by Portuguese government entities  199 878  199 863
    Issued by other Portuguese entities
      Non subordinated debt securities
            Bonds 1 322 021  957 446
            Commercial paper 1 018 148 1 181 053
    Issued by foreign government entities
    Issued by other foreign entities
      Non subordinated debt securities
            Bonds  299 951  198 575
      Subordinated debt securities  24 720  24 720
    Accrued interest  21 104  13 671
    Deferred interest ( 1 766) ( 1 334)

2 884 056 2 573 994
Correction of the amount of hedged assets  38 353  49 156
Commission relating to amortised cost (net)  1 664 ( 4 501)

26 898 925 27 211 231
Overdue loans and interest 1 009 756  917 399
Loan impairment ( 894 315) ( 783 157)

27 014 366 27 345 473

Dec. 31, 12Jun. 30, 13
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The caption “Loans to customers” includes the following non-derecognised securitised assets: 

 
1 Excludes overdue loans and interest. 

 
The loans subject to securitisation operations carried out by Banco BPI were not derecognised from the Bank’s balance sheet and are 
recorded under the caption “Loans”. The amounts received by Banco BPI from these operations are recorded under the caption “Liabilities 
relating to assets not derecognised in securitisation operations” (Notes 2.2.4 and 4.19).  
 
In December 2007 the Bank sold to the Banco BPI Pension Fund a portion of the risk / benefit relating to the housing loan securitisation 
operations. The percentage sold of the assets and liabilities relating to these operations was derecognised, and the difference in relation to 
the sale amount was recognised in the statement of income.  
 
In 2012 Banco BPI repurchased the above bonds from the Banco BPI Pension Fund and so Banco BPI started recognising the full amount 
of the risk / benefit relating to the housing loans securitisation operations, resulting on an impact of 765 322 t. euro in the caption “Loans to 
customers” (of which 757 335 t. euro in performing loans). The effect of the repurchase was recognised in net income on financial 
operations (Note 4.40). 
 
At June 30, 2013 and at December 31, 2012 the caption “Loans to Customers” also included operations allocated to the Cover Pool given 
as collateral for Covered Bonds issued by Banco BPI (Note 4.18), namely: 

• 5 717 685 t. euro and 5 701 444 t. euro, respectively,  allocated as collateral to mortgage bonds,  
• 691 441 t. euro and 660 991 t. euro, respectively, allocated as collateral to public sector bonds. 

 
The securities portfolio includes the following assets to cover capitalisation insurance contracts issued by BPI Vida e Pensões: 

 
 
The changes in impairment losses and provisions in the first half of 2013 and 2012 are presented in Note 4.20. 
 
The breakdown of the caption “Loans” by country is as follows: 
 

  

Non-derecognised securitised assets 1

   Loans
      Housing 4 731 937 4 832 928
      Loans to SME's 3 187 591 3 223 577
Accrued interest  19 085  17 727

7 938 613 8 074 232

Jun. 30, 13 Dec. 31, 12

Debt instruments
   Issued by Portuguese government entities  199 878  199 863
   Issued by other Portuguese entities 1 198 674  380 005
   Issued by other foreign entities  295 818  191 201

1 694 370  771 069

Jun. 30, 13 Dec. 31, 12

Portugal 20 277 976 20 966 234
Spain 1 670 869 1 762 071
Angola 1 468 757 1 412 705
Holland  151 156  48 363
France  90 604  92 318
Luxembourg  80 651  80 996
Cape Verde  68 920  65 890
Mozambique  25 352  25 647
Mauritius  13 750  18 184
Sw itzerland  12 398  12 908
South Africa  10 430  10 561
Venezuela  6 942  7 639
Brazil  5 213  5 623
United States of America  5 047  5 659
Other  12 438  13 166

23 900 503 24 527 964

Jun. 30, 13 Dec. 31, 12
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The BPI Group’s portfolio of loans and advances to customers, guarantees given and impairment at June 30, 2013, by business sector, is 
made up as follows: 

 
1 Excluding overdue loans, securities and interest, accrued interest, correction of the amount of hedged assets  

and commission relating to amortised cost. 
2 Includes guarantees and sureties, stand-by letters of credit, open documentary credits and surety bonds and indemnities. 
3 Does not include 503 t.euro related to impairment on commitments to third parties. 
4 Companies without a CAE code (Business Activity Classification – Classificação das Actividades Económicas). 

 

Amount % Amount % Amount % Amount %
Residents:

Agriculture,  animal production and hunting  234 808 0.9  6 515 0.6  3 599 0.2  7 862 0.8
Forestry and forest operations  12 050   736 0.1  1 081   779 0.1
Fishing  36 262 0.1  40 332 4.0   950  32 164 3.4
Mining  132 182 0.5  1 269 0.1  5 478 0.3  1 377 0.1
Beverage, tobacco and food  456 263 1.7  11 921 1.2  96 842 4.5  16 984 1.8
Textiles and clothing  96 441 0.4  5 295 0.5  12 959 0.6  13 788 1.5
Leather and related products  20 237 0.1  1 103 0.1  1 389 0.1  1 386 0.1
Wood and cork  73 651 0.3  10 253 1.0  16 125 0.7  9 071 1.0
Pulp, paper and cardboard and graphic arts  238 428 0.9  7 038 0.7  4 685 0.2  7 121 0.8
Coke, refined petroleum products and fuel pellets  177 411 0.7  19 627 0.9   23
Chemicals, synthetic or artif icial f ibres, except pharmaceutical 
products  110 755 0.4   559 0.1  5 025 0.2   785 0.1
Base pharmaceutical products and pharmaceutical mixtures  41 540 0.2   7  1 994 0.1   187
Rubber and plastic materials  65 888 0.2  1 112 0.1  6 442 0.3  1 278 0.1
Other mineral non-metallic products  313 768 1.2  2 276 0.2  23 739 1.1  4 663 0.5
Metalw orking industries  230 623 0.9  9 560 0.9  30 712 1.4  11 289 1.2
Computers, electronic, electrical and optical equipment  107 584 0.4  2 301 0.2  17 617 0.8  2 700 0.3
Transport equipment  35 736 0.1  1 524 0.2  19 151 0.9  1 590 0.2
Other manufacturing industries  56 463 0.2  8 795 0.9  14 640 0.7  7 307 0.8
Electricity, gas and w ater  885 636 3.3   28  63 075 2.9  1 710 0.2
Water treatment and collection  424 068 1.6  6 276 0.6  54 645 2.5  8 175 0.9
Construction  863 696 3.2  151 326 15.0  469 672 21.7  141 754 15.0
Wholesale and retail trade; motor vehicle and motorcycle repairs 1 515 414 5.7  94 531 9.4  212 636 9.8  104 212 11.0
Transport and storage 1 614 611 6.0  47 036 4.7  347 785 16.1  39 691 4.2
Restaurants and hotels  330 313 1.2  50 651 5.0  34 104 1.6  28 742 3.0
Information and communication activities  538 834 2.0  3 161 0.3  149 197 6.9  12 174 1.3
Investment holding companies  300 182 1.1  10 595 1.0  42 698 2.0  6 993 0.7
Financial intermediation, except for insurance and pension funds  657 035 2.5  28 014 2.8  53 847 2.5  24 475 2.6
Insurance, reinsurance and pension funds, except for mandatory 
social security  2 491  2 354 0.1   32
Auxiliary activities to f inancial services and insurance  119 341 0.4   350   322  4 187 0.4
Real estate  495 675 1.9  41 301 4.1  54 907 2.5  40 986 4.3
Consulting, scientif ic, technical and similar activities  323 936 1.2  9 589 0.9  79 814 3.7  17 687 1.9
Administrative and support services  152 903 0.6  9 275 0.9  14 625 0.7  11 658 1.2
Public administration, defence and mandatory social security 1 458 361 5.4  13 933 1.4  29 103 1.3   278
Education  36 637 0.1  1 811 0.2  3 759 0.2  1 400 0.1
Healthcare and w elfare  187 404 0.7  2 506 0.2  5 523 0.3  2 517 0.3
Leisure, cultural and sports activities  87 954 0.3  7 066 0.7  10 148 0.5  8 109 0.9
Other service companies  198 659 0.7  3 455 0.3  2 865 0.1  3 595 0.4
Other companies 4  27 776 0.1   234  2 057 0.1  14 962 1.6
Individuals

Housing loans 11 619 970 43.5  297 396 29.6  196 673 20.9
Others 1 337 041 5.0  61 504 6.1  50 798 2.3  69 093 7.3

Non-residents:
Financial and credit institutions    2  17 727 0.8
Non-f inancial companies  742 562 2.8  51 206 5.1  181 629 8.4  60 509 6.4
Individuals  404 632 1.5  7 914 0.8   11  24 724 2.6

26 765 221 100.0 1 009 756 100.0 2 165 356 100.0  944 690 100.0

Loans 1 Impairment3Overdue Loans Guarantees given2
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The BPI Group’s portfolio of loans and advances to customers, guarantees given and impairment at December 31, 2012, by 
business sector, is made up as follows: 

 
1 Excluding overdue loans, securities and interest, accrued interest, correction of the amount of hedged assets  

and commission relating to amortised cost. 
2 Includes guarantees and sureties, stand-by letters of credit, open documentary credits and surety bonds and indemnities. 
3 Does not include 751 t.euro related to impairment on commitments to third parties. 
4 Companies without a CAE code (Business Activity Classification – Classificação das Actividades Económicas). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Amount % Amount % Amount % Amount %
Residents:
Agriculture,  animal production and hunting  222 795 0.8  7 238 0.8  3 429 0.1  7 199 0.9
Forestry and forest operations  13 364   746 0.1  1 088   777 0.1
Fishing  71 619 0.3   29  5 855 0.2   244
Mining  132 933 0.5  1 275 0.1  5 387 0.2  1 340 0.2
Beverage, tobacco and food  570 611 2.1  11 302 1.2  47 574 2.0  15 165 1.8
Textiles and clothing  104 450 0.4  5 045 0.5  14 656 0.6  10 894 1.3
Leather and related products  23 226 0.1  1 067 0.1  1 321 0.1  1 259 0.2
Wood and cork  72 890 0.3  9 753 1.1  25 896 1.1  8 526 1.0
Pulp, paper and cardboard and graphic arts  286 331 1.1  5 021 0.5  4 941 0.2  6 230 0.8
Coke, refined petroleum products and fuel pellets  19 419 0.1  19 859 0.8   63
Chemicals, synthetic or artif icial f ibres, except pharmaceutical 
products  105 799 0.4   873 0.1  4 971 0.2   752 0.1
Base pharmaceutical products and pharmaceutical mixtures  43 961 0.2   159  1 957 0.1   273
Rubber and plastic materials  68 918 0.3  1 515 0.2  9 648 0.4  1 563 0.2
Other mineral non-metallic products  239 351 0.9  2 101 0.2  24 345 1.0  4 219 0.5
Metalw orking industries  230 083 0.8  8 615 0.9  33 608 1.4  10 369 1.2
Computers, electronic, electrical and optical equipment  113 204 0.4  1 756 0.2  21 493 0.9  2 516 0.3
Transport equipment  40 226 0.1  1 481 0.2  20 539 0.9  1 427 0.2
Other manufacturing industries  60 343 0.2  10 325 1.1  15 759 0.7  7 518 0.9
Electricity, gas and w ater  752 887 2.8   28  70 249 2.9   544 0.1
Water treatment and collection  438 529 1.6  6 008 0.7  55 761 2.3  8 628 1.0
Construction  890 920 3.3  144 431 15.7  525 719 22.1  133 181 16.0
Wholesale and retail trade; motor vehicle and motorcycle repairs 1 771 375 6.5  85 580 9.3  264 994 11.1  96 891 11.7
Transport and storage 1 625 228 6.0  36 067 3.9  346 170 14.6  32 217 3.9
Restaurants and hotels  347 731 1.3  53 203 5.8  36 073 1.5  24 828 3.0
Information and communication activities  473 162 1.7  4 939 0.5  93 077 3.9  13 824 1.7
Investment holding companies  517 887 1.9  10 243 1.1  64 561 2.7  6 982 0.8
Financial intermediation, except for insurance and pension funds  356 643 1.3  28 016 3.1  50 926 2.1  23 549 2.8
Insurance, reinsurance and pension funds, except for mandatory soc   201  2 426 0.1   9
Auxiliary activities to f inancial services and insurance  146 914 0.5   322   459  7 212 0.9
Real estate  532 815 2.0  22 889 2.5  57 598 2.4  25 548 3.1
Consulting, scientif ic, technical and similar activities  361 311 1.3  9 931 1.1  91 958 3.8  18 666 2.2
Administrative and support services  163 506 0.6  5 375 0.6  17 453 0.7  10 267 1.2
Public administration, defence and mandatory social security 1 538 725 5.7  1 621 0.2  32 297 1.4   265
Education  39 234 0.1  1 269 0.1  3 772 0.2  1 299 0.2
Healthcare and w elfare  198 312 0.7  1 218 0.1  5 489 0.2  2 560 0.3
Leisure, cultural and sports activities  93 772 0.3  6 242 0.7  32 053 1.3  7 704 0.9
Other service companies  116 396 0.4  2 213 0.2  3 770 0.2  3 439 0.4
Other companies 4  6 236   324  1 874 0.1  1 577 0.2
Individuals

Housing loans 11 775 792 43.6  307 943 33.7  180 937 21.9
Others 1 430 598 5.3  65 995 7.2  53 662 2.2  70 984 8.5

Non-residents:
Financial and credit institutions   2 462  29 312 1.2   160
Non-financial companies  629 777 2.3  48 884 5.3  288 319 12.1  56 016 6.7
Individuals  459 685 1.7  6 357 0.7   61  22 891 2.8

27 089 621 100.0  917 399 100.0 2 390 359 100.0  830 512 100.0

Impairment3Loans 1 Overdue Loans Guarantees 
given2
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The caption “Securities” at June 30, 2013 is made up as follows: 

 
1 Securities reclassified from the caption “Financial assets held for trading”, in 2008, under the amendments to IAS 39 and IFRS 7 (Notes 2 and 

4.48). 
2 Securities reclassified from the caption “Financial assets held for trading”, in 2009, under the amendments to IAS 39 and IFRS 7 (Notes 2 and 

4.48). 
3 Securities reclassified from the caption “Financial assets at fair value through profit or loss” in 2012, under the amendments to IAS 39 and IFRS 

7, (Notes 2 and 4.48).   
4 Securities reclassified from the caption “Financial assets available for sale” in 2013 (Notes 2 and 4.48). 
5 Additionally, the Bank recorded collective impairment of 3 727 t. euro. 

 

D ebt  Inst rument s
Issued  by Port uguese Ent it ies

Port uguese Pub lic D eb t

OT-TV-05.01.2021 50 000 000   50 000   50 838
REPUBLIC OF PORTUGAL-TV-14.01.2021  50 000 000   49 925   50 719
REPUBLICA DE PORTUGAL 3.75% - 29.01.2018  50 000 000   50 000   50 792
REPUBLICA PORTUGUESA - TV - 03.11.2015  50 000 000   49 953   50 207

  199 878   202 556
Ot her resident s

N on  -  Subord inat ed  D eb t
Bonds

TAGUS-SOC.TIT.CREDITO-CL.A-12.02.2025                        89 724 746   89 725   89 725
TAGUS-SOC.TIT.CREDITO-CL.B-12.02.2025                         50 000    50    50

  89 775   89 775
Other bonds

ADP-AGUAS DE PORTUGAL,SGPS-TV-20.06.2022  36 500 000   30 052   36 508
ADP-AGUAS DE PORTUGAL,SGPS-TV-20.06.2022                     6 900 000   6 900   6 902
ADP-AGUAS DE PORTUGAL,SGPS-TV-20.06.2022                     6 600 000   6 600   6 601
BA GLASS I-SERV.GEST.INV.-TV-22.12.15                        12 500 000   12 500   12 509
BANCO COM ERCIAL PORT.-9.25%-13.10.2014  1 550 000   1 647   1 749
BANCO ESPIRITO SANTO SA5.875%-09.11.2015  21 000 000   20 953   21 744
BANIF - TAX.VAR. (30.12.2015)1  11 800 000   11 800   11 801
BCP - 5.625% - 23.04.2014  7 100 000   7 070   7 145
BES-3.875%-21.01.2015  2 500 000   2 489   2 532
BES-5.625%-05.06.2014  11 850 000   11 831   11 877
BRISA - 4.5% - 05.12.2016  8 200 000   7 954   8 163
BRISA CONCESSAO ROD.-6.25%-05.12.2014  25 000 000   25 000   25 109
BRISA-CONCESSAO R-4.797%-26.09.2013  18 467 000   18 414   19 086
CAIXA GERAL DE DEPóSITOS 5.625%-04.12.15  17 700 000   17 771   18 338
CAIXA GERAL DE DEPOSITOS-8%-28.09.2015  12 400 000   12 914   13 661
CELBI CELULOSE BEIRA IND.-TV(08.02.2015)  75 000 000   71 931   75 371
CGD-3.75%-18.01.2018  9 000 000   8 969   9 120
CGD-5.125%-19.02.2014   500 000    501    510
EDIA SA-TV-30.01.2027                                        16 180 000   16 180   16 205
EDIA-EM P.DES.DO ALQUEVA - TV-11.08.2030                      19 250 000   19 250   19 475
EDP FINANCE BV-4.75%-26.09.2016  12 275 000   12 370   12 812
GALP 2013/2018  150 000 000   150 000   151 339
GALP 2013/2018  25 000 000   25 000   25 223
GRUPO VISABEIRA SGPS-TV-13.07.2014                           5 000 000   5 000   5 027
JM R - 2012 / 2015  175 000 000   176 627   175 351
JM R - 2012 / 2015  25 000 000   25 000   25 050
M OTA-ENGIL SGPS-TV-30.12.2016  20 000 000   20 000   20 585
POLIM AIA / 1989 - SR.C (AC.CRED.)                              7
PORTUGAL TELECOM  SGPS,SA-6.25%-2016  50 000 000   50 004   51 341
REN-REDES ENERG.NAC.-TF(10.12.2013)  16 900 000   16 992   17 729
REN-REDES ENERG.NAC.-TV-16.01.2020  100 000 000   100 000   101 032
REN-REDES ENERG.NAC.-TV-16.01.2020  25 000 000   25 000   25 258
SECIL - 2013/2016  40 000 000   40 000   40 168
SECIL - 2013/2018                                            40 000 000   40 000   40 197
SEM APA - 2006/2016 2ª  50 000 000   47 635   50 065
Semapa TV (20.04.2016)3  7 650 000   7 637   7 663
SONAE CAPITAL SGPS - TV - 17.01.2016  10 000 000   10 018   10 215
SONAECOM  SGPS 2012/2015  20 000 000   20 000   20 417
SONAE DISTRIBUIÇAO SETEM BRO - 2007/2015  33 400 000   33 400   33 490
SONAE DISTRIBUIÇAO SETEM BRO - 2007/2015                      6 600 000   6 600   6 618
ZON M ULTIM EDIA 2010-2014  100 000 000   101 328   100 174

 1 223 337  1 244 160
Commercial paper  1 018 148  1 019 144   7 147

 1 018 148  1 019 144   7  147

N at ure and  t ype o f  securit y

Asset Backed Securit ies (ABS's)

Quant it y C ost
Gross book 

value Imp airment 5
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1 Securities reclassified from the caption “Financial assets held for trading”, in 2008, under the amendments to IAS 39 and IFRS 7 (Notes 2 and 

4.48). 
2 Securities reclassified from the caption “Financial assets held for trading”, in 2009, under the amendments to IAS 39 and IFRS 7 (Notes 2 and 

4.48). 
3 Securities reclassified from the caption “Financial assets at fair value through profit or loss” in 2012, under the amendments to IAS 39 and IFRS 7 

(Notes 2 and 4.48). 
4 Securities reclassified from the caption “Financial assets available for sale” in 2013 (Notes 2 and 4.48). 
5 Additionally, the Bank recorded collective impairment of 3 727 t. euro. 
 

The impairment losses recorded in the Structured Investment Vehicles (SIVs) portfolio mentioned above were calculated based 
on a nil Net Asset Value. 
 
Evidence of possible impairment of the Asset Backed Securities (ABSs) portfolio is determined through regular monitoring of the 
performance indicators of the underlying transactions. At June 30, 2013 this review did not show indications of impairment of 
securities. 
  

Issued  by non resident s
N o n -  Sub o rd inat ed  D eb t

NIGHTINGALE FIN LTD-TV-03.05.2022                            3 822 630   3 823   3 823   3 823
  3  823   3  823   3  823

HSBC BRAZIL-SR.2006-A-15.04.2016                             7 071 862   6 645   6 931
RED & BLACK PRIM E RUS-S07-1 CA-01.19.35                       745 570    746    746
SARATOGA CLO I LTD-SR.2006-1X-CL-A2-2019       7 645 260   7 645   7 647
SARATOGA CLO I LTD-SR.2006-1X-CL-B-2019       2 293 578   2 294   2 294
VB DPR FIN CO-SR.2010-1A-CL.A-15.06.2014                    (   0)
VB DPR FIN CO-SR.2010-1A-CL.B-15.06.2014                     1 573 443   1 526   1 562
YAPI KREDIT FIN-SR.2010-CL.C-21.11.2014                      1 800 001   1 733   1 780

  20 589   20 960

BANCO DE SABADELL SA 4.25% - 19.09.2014  7 900 000   7 900   8 161
BANCO DE SABADELL SA-3.375%-13.01.2018  16 000 000   15 928   16 162
BBVA SENIOR FINANCE SA-TV-14.09.2015  65 000 000   64 517   64 979
BBVA SENIOR FINANCE-4.875%-23.01.2014  6 900 000   6 941   7 087
BPE FINANCIACIONES SA-4%-17.07.2015  14 800 000   14 767   15 033
CAIXABANK-3.25%-22.01.2016  14 800 000   14 758   14 968
EDDYSTONE FIN.SR2006-1 CLA1B 19.04.20212   405 865    292    293
EDP FINANCE BV - 3.75% (22.06.2015)  2 349 000   2 385   2 387
EDP FINANCE BV-3.25%-16.03.2015  12 982 000   12 995   13 117
EDP FINANCE BV-4.625% (13.06.2016)  6 903 000   7 060   7 075
EDP FINANCE BV-5.875%-01.02.2016  19 228 000   20 148   20 609
EIRLES THREE LTD(SERIES 297)-31.12.2021  7 160 438   6 159   6 159
ENEL FINANCE INTL SA-4%-14.09.2016  6 700 000   6 881   7 093
EURO-VIP / 19904                                      4 587 156   4 083   4 093
GAS NATURAL CAPITAL-4.375%-02.11.2016  7 000 000   6 945   7 146
PORTUGAL TELECOM  I.F.-5.625%-08.02.2016  5 700 000   5 944   6 069
RED ELECTRICA FINAN.BV-3.5%-07.10.2016  7 000 000   6 955   7 134
REPSOL SA-4.25%-12.02.2016  6 800 000   6 913   7 022
SANTANDER INTL DEBT SA-4.375%-04.09.2014  7 000 000   7 056   7 307
SANTANDER INTL DEBT SA-TV-28.09.2015  40 000 000   40 000   40 005
TELECOM  ITALIA SPA 8.25% - 21.03.2016  6 100 000   6 719   6 859
TELEFONICA EM ISIONES-4.375% (02.02.2016)  5 100 000   5 067   5 158
UNICREDIT SPA 4.375% 11.09.2015  4 700 000   4 765   4 930

  275 178   278 846
Sub o rd inat ed  D eb t
Bonds

B.FINANTIA INTL LTD-CAY-TV.(04.05.2015)1  3 500 000   3 500   3 514
BANCO FINANTIA INTL LTD-TV-26.07.20171  8 500 000   8 500   8 538
BANCO FINANTIA INTL-TV. (28.07.2016)1  4 000 000   4 000   4 018
BANIF FINANCE(CAY)-TV-29.12.20141  4 220 000   4 220   4 220
ESPIRITO SANTO INVST PLC-TV.(20.12.2015)1  4 500 000   4 500   4 501

  24 720   24 791
 2 880 232   7  147

Quant it y

Other bonds

Asset Backed Securit ies (ABS's)

N at ure and  t yp e o f  securit y

Asset Backed Securit ies (ABS's)

C o st
Gro ss b o o k 

value Imp airment 5
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4.8 Held to maturity investments 
This caption is made up as follows: 

 
 
The portfolio of held to maturity investments includes assets to cover capitalisation insurance contracts issued by BPI Vida e 
Pensões. 
 
At June 30, 2013 this caption was made up as follows: 

   
1 Securities reclassified from the caption “Financial Assets held for trading” under the amendments to IAS 39 and IFRS 7, in 2008 (Notes 2 and 

4.48) 
 2 Securities reclassified from the caption “Financial Assets held for trading” under the amendments to IAS 39 and IFRS 7, in 2009 (Notes 2 and 

4.48).   

Debt Instruments
   Bonds issued by other Portuguese entities
      Non-subordinated debt  116 129  160 650
   Bonds issued by foreign government entities  59 950  69 867
   Bonds issued by other foreign entities
      Non-subordinated debt  71 275  201 073
      Subordinated debt  1 900  11 349
   Accrued interest  3 775  2 359

 253 029  445 298

Jun. 30, 13 Dec. 31, 12

D ebt Instruments
Other residents

N o n -  Subo rdinated D ebt
Bonds

BANCO COM ERCIAL PORTUGUES-TV-09.05.2014 13 500 000  12 932  12 939
CGD-5.125%-19.02.2014 10 000 000  10 078  10 262
PARPUBLICA - 3.5% - 08.07.2013 91 950 000  91 948  95 095
SEM APA - TV (20.04.2016)2 1 200 000  1 171  1 175

 116 129  119 471

Issued by no n residents
Issued by fo reign go vernment ent it ies
Bonds

BONOS Y OBLIG DEL ESTADO-TV-17.03.2015 60 000 000  59 950  59 963
 59 950  59 963

Issued by o ther  no n resident  ent it ies
N o n -  Subo rdinated D ebt
Bonds

BANCA CARIGE SPA-TV-07.06.20162 1 000 000  1 000  1 001
CRITERIA CAIXA CORP.-4.125%-20.11.2014 14 800 000  14 780  15 152
IBERCAJA(CA.ZARAGOZA A.R.)TV-20.04.20181 6 000 000  6 000  6 012
IBERCAJA(CA.ZARAGOZA A.R.)TV-25.04.20191 8 400 000  8 400  8 409
ING GROEP NV-TV. (11.04.2016)1 3 900 000  3 796  3 800
ING VERZEKERINGEN NV - TV (18.09.2013)1 4 000 000  3 992  3 993
M ORGAN STANLEY-TV-29.11.20131 2 500 000  2 478  2 479
ROYAL BANK OF SCOTLAND-TV-08.06.20151 5 500 000  5 500  5 503
ROYAL BANK OF SCOTLAND-TV-08.06.20152  500 000   500   500
TELECOM  ITALIA SPA - TV - 19.07.2013 2 500 000  2 499  2 503
VODAFONE GROUP PLC-TV-06.06.2014 10 000 000  9 952  9 956
VODAFONE GROUP PLC-TV. (05.09.2013) 12 383 000  12 377  12 384

 71 274  71 692
Subo rdinated D ebt
Bonds
CAM  INTERNATIONAL-TV-26.04.20172 1 900 000  1 900  1 903

 1 900  1 903
 249 253  253 029

C o st B o o k Value ImpairmentN ature and type o f  security Quantity
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4.9. Other tangible assets 
 
The changes in other tangible assets in the first half of 2013 were as follows: 
 

 
 
 
 
  

Property 
   Property for ow n use  136 800   208 (  143)  2 635   265  139 765  26 172  1 280 (  41)   30  27 441  112 324  110 628
   Other property   104   104   35   1   36   68   69
   Leasehold improvements  112 360   361 (  24)  1 651   149  114 497  97 543  1 131 (  22)   96  98 748  15 749  14 817

 249 264   569 (  167)  4 286   414  254 366  123 750  2 412 (  63)   126  126 225  128 141  125 514
Equipment
   Furniture and fixtures  52 835   472 (  295)   54   16  53 082  44 001   963 (  289)   6  44 681  8 401  8 834
   Machinery and tools  14 203   318 (  288) (  16)   11  14 228  12 405   319 (  287)   8  12 445  1 783  1 798
   Computer hardw are  187 920  2 079 ( 2 428)   437   52  188 060  178 735  3 548 ( 2 413)   44  179 914  8 146  9 185
   Interior installations  160 475   758 ( 1 168)   68   5  160 138  116 553  5 172 (  602)  121 123  39 015  43 922
   Vehicles  10 758  1 039 (  447)   216   28  11 594  7 301  1 008 (  413)   19  7 915  3 679  3 457
   Security equipment  27 692   374 (  104) ( 1 115)   21  26 868  22 704   544 (  102)   7  23 153  3 715  4 988
   Other equipment   620   1 (  8)   2   615   133   3   2   138   477   487

 454 503  5 041 ( 4 730) (  364)   135  454 585  381 832  11 557 ( 4 106)   86  389 369  65 216  72 671
Tangible assets in progress  9 624  3 669 ( 3 886)   77  9 484  9 484  9 624
Other tangible assets  12 991   2 (  242)  12 751  10 111   124 (  183)  10 052  2 699  2 880

 22 615  3 671 (  242) ( 3 886)   77  22 235  10 111   124 (  183)  10 052  12 183  12 504
 726 382  9 281 ( 5 139)   36   626  731 186  515 693  14 093 ( 4 352)   212  525 646  205 540  210 689

Net

Balance at 
Jun. 30, 13Purchases

Gross

Foreign 
exchange 

differences 

Depreciation

Sales and 
write-offs

Balance at 
Dec. 31, 12

Depreciation 
for the period

Balance at 
Jun. 30, 13

Balance at 
Dec. 31, 12

Balance at 
Dec. 31, 12

Balance at 
Jun. 30, 13

Sales and 
write-offs

Foreign 
exchange 

differences 

Transfers 
and others 
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The changes in other tangible assets in the first half of 2012 were as follows: 
 

 
  

Property 
   Property for ow n use  130 653   925 (  587)   16  2 440  133 447  24 318   870 (  292)   246  25 183  108 264  106 335
   Other property   314 (  124)   190   159   1 (  64)   96   94   155
   Leasehold improvements  114 522   115 (  149)   923  1 180  116 591  99 142  1 711 (  81)   793  101 524  15 067  15 380

 245 489  1 040 (  860)   939  3 620  250 228  123 619  2 582 (  437)  1 039  126 803  123 425  121 870
Equipment
   Furniture and fixtures  52 086   839 (  253)   309  52 981  42 795  1 000 (  243)   139  43 689  9 292  9 291
   Machinery and tools  13 821   270 (  195)   93  13 989  12 020   366 (  193)   62  12 255  1 734  1 801
   Computer hardw are  187 311  1 372 (  992)   729   625  189 045  173 131  4 582 (  985)   492  177 243  11 802  14 180
   Interior installations  161 255   680 (  422)   511   189  162 213  109 023  5 404 (  245)   89  114 248  47 965  52 232
   Vehicles  9 542  1 206 (  598)   223  10 373  6 490   994 (  594)   151  7 043  3 330  3 052
   Security equipment  27 288   320 (  71)   100   149  27 786  21 806   720 (  68)   51  22 509  5 277  5 482
   Other equipment   746   9 (  1)   15   769   244   8 (  1)   1   252   517   502

 452 049  4 696 ( 2 532)  1 340  1 603  457 156  365 509  13 074 ( 2 329)   985  377 239  79 917  86 540
Tangible assets in progress  13 533  2 700 ( 3 645)   347  12 935  12 935  13 533
Other tangible assets  13 369 (  17)  13 352  10 204   143 (  8)  10 339  3 013  3 165

 26 902  2 700 (  17) ( 3 645)   347  26 287  10 204   143 (  8)  10 339  15 948  16 698
 724 440  8 436 ( 3 409) ( 1 366)  5 570  733 671  499 332  15 799 ( 2 774)  2 024  514 381  219 290  225 108

Depreciation

Balance at 
Jun. 30, 12

Sales and 
write-offs

Depreciation 
for the period

Gross

Balance at 
Dec. 31, 11

Balance at 
Jun. 30, 12

Balance at 
Dec. 31, 11

Foreign 
exchange 

differences 

Net

Balance at 
Jun. 30, 12

Balance at 
Dec. 31, 11

Foreign 
exchange 

differences 
Purchases

Sales and 
write-offs

Transfers 
and others 
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4.10. Intangible assets 
 
The changes in intangible assets in the first half of 2013 were as follows: 

 
 
The changes in intangible assets in the first half of 2012 were as follows: 
 

 65 116  1 119   829   23  67 087  59 089  1 800  60 896  6 191  6 027
Other intangible assets  30 144 (  303)   5  29 846  27 460   6 (  303)  27 168  2 678  2 684

 95 260  1 119 (  303)   829   28  96 933  86 549  1 806 (  303)  88 064  8 869  8 711
Intangible assets in progress  5 306  1 667 ( 1 528)  5 445  5 445  5 306

 100 566  2 786 (  303) (  699)   28  102 378  86 549  1 806 (  303)  88 064  14 314  14 017

Balance at 
Dec. 31, 12

AmortizationGross

Balance at 
Jun. 30,  13

Net

Foreign 
exchange 

differences 

Sales and 
write-offs

Softw are

Balance at 
Dec. 31, 12 Purchases

Transfers 
and others 

Balance at 
Jun. 30,  13

Balance at 
Dec. 31, 12

Amortization 
for the period

Sales and 
write-offs

Balance at 
Jun. 30,  13

Softw are  60 371   703   984   112  62 170  56 770  1 105  57 936  4 234  3 601
Other intangible assets  30 553 (  207)   44  30 390  27 834   23 (  207)  27 694  2 696  2 719

 90 924   703 (  207)   984   156  92 560  84 604  1 128 (  207)  85 630  6 930  6 320
Intangible assets in progress  3 237   789 (  13)  4 013  4 013  3 237

 94 161  1 492 (  207)   971   156  96 573  84 604  1 128 (  207)  85 630  10 943  9 557

Net

Balance at 
Jun. 30, 12

Gross Amortization

Purchases
Balance at 
Dec. 31, 11

Transfers 
and others 

Sales and 
write-offs

Balance at 
Dec. 31, 11

Amortization 
for the period

Balance at 
Dec. 31, 11

Sales and 
write-offs

Balance at 
Jun. 30, 12

Foreign 
exchange 

differences 

Balance at 
Jun. 30, 12
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4.11. Investments in associated companies and jointly controlled entities 
Investments in associated companies and jointly controlled entities, recorded in accordance with the equity method, are 
as follows: 

 
 
In 2012 TC Turismo Capital – SCR, S.A. and Aicep Capital were merged by incorporation into  Inovcapital – Sociedade 
de Capital de Risco, S.A., the corporate name of which was changed to Portugal Capital Ventures – Sociedade de 
Capital de Risco, S.A.. The BPI Group ceased to own the participations of 25% in TC Turismo Capital – SCR, S.A. and 
4.4% in Inovcapital – Sociedade de Capital de Risco, S.A. and now holds a participation of 6.4 % in Portugal Capital 
Ventures, which was recorded in the financial assets available for sale portfolio. 
 
  
4.12. Tax assets 
This caption is made up as follows: 

 
 
Details of deferred tax assets are presented in Note 4.44.  
 
  

Banco Comercial e de Investimentos, S.A.R.L. 30.0 30.0  41 327  38 891
Companhia de Seguros Allianz Portugal, S.A. 35.0 35.0  86 993  80 654
Cosec – Companhia de Seguros de Crédito, S.A. 50.0 50.0  23 423  24 594
Finangeste – Empresa Financeira de Gestão e Desenvolvimento, S.A. 32.8 32.8  25 702  26 560
Inter-Risco - Sociedade de Capital de Risco, S.A. 49.0 49.0   620   595
Unicre - Instituição Financeira de Crédito, S.A. 21.0 21.0  31 116  30 961

 209 181  202 255

Effective participation (%) Book value

Jun. 30, 13 Dec. 31, 12 Jun. 30, 13 Dec. 31, 12

Current tax assets
Corporate income tax recoverable  3 664  7 162
Others  1 918  2 047

 5 582  9 209
Deferred tax assets
Due to temporary differences  485 150  536 549
Due to tax losses carried forw ard  55 107  71 934

 540 257  608 483
 545 839  617 692

Dec. 31, 12Jun. 30, 13
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4.13. Other assets 
 
This caption is made up as follows: 

 
 
The caption “Other applications” at June 30, 2013 and at December 31,  2012 includes 7 270 t. euro and 4 019 t. euro, 
respectively, relating to collateral pledged in guarantee under derivative transactions relating to bonds issued through 
Sagres – Sociedade de Titularização de Créditos, S.A. 
 
The caption “Other debtors” at June 30, 2013 and at December 31, 2012 includes 103 211 t. euro and 102 319 t. euro, 
respectively, relating to instalments receivable from the sale in 2008 of 49.9% of the share capital of Banco de Fomento 
Angola, S.A.. The selling price was 365 671 t. euro, part of the proceeds from the sale being paid in eight annual 
instalments, from 2009 to 2016, plus compensation due to monetary correction. 
 

Debtors, other applications and other assets 
Debtors for future operations  9 948  10 492
Collateral accounts  6 828  3 727
Other aplications  12 545  7 183
VAT recoverable   136   115
Debtors for loan interest subsidy receivable  5 210  6 811
Other debtors  121 561  129 068
Overdue debtors and other applications   398   432
Impairment (  240) (  395)
Other assets
Gold   65   49
Other available funds and other assets   854   814

 157 305  158 296
Tangible assets available for sale  174 723  169 397
Impairment ( 72 078) ( 64 707)

 102 645  104 690
Accrued income
For irrevocable commitments assumed in relation to third parties   252   226
For banking services rendered to third parties  2 365  2 484
Other accrued income  20 544  28 380

 23 161  31 090
Deferred expenses
Insurance   214   3
Rent  4 767  1 946
Contributions to the Deposit Guarantee Fund  1 634
Initial contribution to the Resolution Fund (Note 4.41)   641
Other deferred expenses  18 098  7 313

 25 354  9 262
Liability for pensions and other benefits (Note 4.26)
Pension Fund Asset Value

Pensioners and employees 1 045 460  986 874
Directors  34 967  32 638

Past Service Liabilities
Pensioners and employees ( 948 159) ( 937 090)
Directors ( 36 005) ( 35 113)
Others ( 1 149) (  999)

Changes in the Pension Plan conditions to be amortised 
Others   61   63

 95 175  46 373
Other accounts
Foreign exchange transactions pending settlement  48 081
Stock exchange transactions pending settlement  17 761
Non stock exchange transactions pending settlement  21 393
Operations on assets pending settlement  210 711  261 497

 258 792  300 651
 662 432  650 362

Dec. 31, 12Jun. 30, 13
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The changes in tangible assets available for sale in the first half of 2013 were as follows: 

 
 
The changes in tangible assets available for sale in the first half of 2012 were as follows: 

 
 
The caption “Other accrued income” at June 30, 2013 and at December 31, 2012 includes 10 625 t. euro and 19 607  
t. euro, respectively, relating to accrued commission from participation on the results of insurance products (Notes 2.14 
and 4.39). 
 
At June 30, 2013 and at December 31, 2012, the caption “Past service liabilities – Others” corresponded to the liability 
of Banco de Fomento Angola in accordance with Law 18/90 of Angola, regarding the Angola Social Security system, 
which defines that retirement pensions must be granted to all Angolan employees enrolled in the Social Security. 
 
The caption “Stock exchange transactions pending settlement” at December 31, 2012 refers to the sale of securities 
only settled in the following month. 
 
The caption “Non stock exchange transactions pending settlement” at December 31, 2012 refers to the sale of securities 
only settled in the following month. 
 
At June 30, 2013 and at December 31, 2012 the balance of the caption asset operations pending adjustment includes: 
• 166 051 t. euro and 194 994 t. euro, respectively, relating to securitisation operations carried out by the BPI Group 

(Notes 4.7 and 4.19), resulting from temporary differences between settlement of the securitised loans and 
settlement of the liability for assets not derecognised; 

• 13 634 t. euro and 15 960 t. euro, respectively, relating to taxes to be regularized, of which 9 610 t. euro and  
11 977 t. euro, respectively, as of those dates relate to taxes subject to litigation, paid under Decree-Law 248-A / 
02 of November 14; 

• 8 981 t. euro and 11 410 t. euro, respectively, relating to housing loans pending settlement. 
• 21 601 t. euro and 13 500 t. euro, respectively, relating to transfers under SEPA (Single Euro Payments Area). 

  
The changes in impairment losses and provisions in the first half of 2013 and 2012 are shown in Note 4.20. 
 
 

Real estate  162 320 ( 63 418)  98 902  21 560 ( 15 250)  2 164 ( 8 646)   16  168 646 ( 69 900)  98 746
Equipment  2 701 ( 1 025)  1 676  1 533 ( 2 139)   191 (  105)   1  2 096 (  939)  1 157
Others   61 (  61)   61 (  61)
Other tangible assets
Real estate  4 315 (  203)  4 112 (  395)   198 ( 1 173)  3 920 ( 1 178)  2 742

 169 397 ( 64 707)  104 690  23 093 ( 17 784)  2 553 ( 9 924)   17  174 723 ( 72 078)  102 645

Foreign 
exchange 
translation 
differenceGross Impair-

ment

Balance at Dec. 31, 12
Aquisitions 

and transfers

Sales and write-
offs

NetImpair-
ment

Balance at Jun. 30, 13

Gross

Assets received in settlement of defaulting loans

Gross Impair-
ment

Net

Increase / 
Reversals of 
impairment

Real estate  139 198 ( 53 561)  85 637  26 839 ( 15 225)  2 529 ( 7 604)  150 812 ( 58 636)  92 176
Equipment  2 151 (  838)  1 313  1 948 ( 1 800)   199 (  214)  2 299 (  853)  1 446
Others   61 (  61)   61 (  61)
Other tangible assets
Real estate  4 315 (  203)  4 112  4 315 (  203)  4 112

 145 725 ( 54 663)  91 062  28 787 ( 17 025)  2 728 ( 7 818)  157 487 ( 59 753)  97 734

Impair-
ment

NetGross

Assets received in settlement of defaulting loans

Gross Impair-
ment

Net Gross Impair-
ment

Balance at Dec. 31, 11
Aquisitions 

and transfers

Sales and write-
offs Increase / 

Reversals of 
impairment

Balance at Jun. 30, 12
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4.14. Resources of Central Banks 
This caption is made up as follows: 

 
 
In the first half of 2013 and in 2012, Banco BPI took funds from the EuroSystem, using part of its portfolio of eligible assets for this 
purpose (Note 4.33). 
 
4.15. Financial liabilities held for trading  
This caption is made up as follows: 

 
 
4.16. Resources of other credit institutions 
This caption is made up as follows: 

 
 
The balance of the caption “Debt securities sold with repurchase agreements” is made up essentially of money market repurchase 
operations, used for liquidity management purposes. 
 

Resources of the Bank of Portugal
Deposits 4 075 603 4 217 432
Accrued interest  46 651  33 073

Resources of other Central Banks
Deposits  10 466  20 323
Accrued interest   43   90

4 132 763 4 270 918

Jun. 30, 13 Dec. 31, 12

Short selling
Debt instruments
   Bonds issued by foreign government entities   97   233
Derivative instruments w ith negative fair value (Note 4.4)  260 680  339 931

 260 777  340 164

Jun. 30, 13 Dec. 31, 12

Resources of Portuguese credit institutions
Interbank money market  150 000
Very short term resources  22 936  11 369
Deposits  312 654  109 266
Loans   34   35
Other resources  6 593  7 174
Accrued interest   543   187

 342 760  278 031
Resources of foreign credit institutions 
Deposits of international f inancial organisations  192 752  192 997
Very short term resources   551  57 979
Deposits  183 797  173 119
Debt securities sold w ith repurchase agreements 1 053 260 1 714 249
Other resources  101 310  140 881
Accrued interest   942  1 185

1 532 612 2 280 410
Correction of the amount of hedged liabilities  8 727  10 505
Commission relating to amortised cost (  100) (  525)

1 883 999 2 568 421

Jun. 30, 13 Dec. 31, 12
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4.17. Resources of customers and other debts 
This caption is made up as follows: 

 
 
The caption “Resources of customers” at June 30, 2013 included 578 769 t. euro and 271 219 t. euro, respectively, relating to deposits 
of investment funds and pension funds managed by the BPI Group (414 394 t. euro and 104 507 t. euro, respectively, at December 31, 
2012). 
 
  

Demand deposits 8 048 463 7 811 054
Term deposits 16 169 694 15 745 657
Savings deposits  157 559  229 449
Compulsory deposits  7 023  7 210
Cheques and orders payable  118 255  75 776
Debt securities sold w ith repurchase agreement  115 865
Other resources of customers  52 185  54 291
Capitalisation insurance products - Unit links  375 510  323 885
Capitalisation insurance products - Guaranteed Rate and Guaranteed Retirement  115 469  144 409
Accrued interest  198 754  185 564

25 358 777 24 577 295
Correction of the amount of hedged liabilities  20 184  43 844
Commission relating to amortized cost (net) (  7)

25 378 954 24 621 139

Jun. 30, 13 Dec. 31, 12
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4.18. Debt securities 
This caption is made up as follows:  

 
 
The average interest rates mentioned in the preceding table were calculated based on the interest rate of each issue in relation to the 
nominal value of the bonds. It is not possible to calculate the rate for the Variable Income Bonds as the income is only known when it is 
due.  
 
As part of its medium and long term funding plan, the BPI Group issues cash bonds. Some of the bonds are issued under the Euro 
Medium Term Notes (EMTN) program. 
 
The maximum amount for issues under the EMTN program is 10 000 000 000 euro. 
 
Cash bonds can only be issued by institutions under the Bank of Portugal’s supervision. They are an instrument currently used by the 
BPI Group to provide investment solutions for its customers, as an alternative to term deposits.  
  
Bonds issued, being cash bonds or bonds issued under the EMTN program, can be issued in different currencies. 
 
  

Jun. 30, 13 Dec. 31, 12

Issued Repurchased Balance

Average 
interest 

rate Issued Repurchased Balance

Average 
interest 

rate 
Deposit Certificates 
     EUR   9   9 3.6%

  9   9
Commercial Paper
     EUR  4 907  4 907 2.0%  19 889  19 889 2.2%

 4 907  4 907  19 889  19 889
Covered Bonds
     EUR 4 325 000 (2 764 250) 1 560 750 1.6% 4 325 000 (2 752 600) 1 572 400 1.6%

4 325 000 (2 764 250) 1 560 750 4 325 000 (2 752 600) 1 572 400
Fixed rate cash bonds
     EUR 1 034 552 ( 221 752)  812 800 4.0% 1 655 548 ( 318 274) 1 337 274 3.9%
     CHF   806 (  61)   745 3.3%   824 (  62)   762 3.3%
     USD  33 792 ( 7 060)  26 732 3.4%  147 579 ( 29 438)  118 141 3.6%
     CAD  7 492 ( 1 703)  5 789 4.5%  23 046 ( 1 945)  21 101 4.5%
     JPY  30 914  30 914 2.5%  35 208  35 208 2.5%

1 107 556 ( 230 576)  876 980 1 862 205 ( 349 719) 1 512 486
Variable rate cash bonds 
     EUR  192 000 ( 92 000)  100 000 0.9%  212 000 ( 101 050)  110 950 1.2%
     USD  7 579 ( 3 085)  4 494 2.4%

 192 000 ( 92 000)  100 000  219 579 ( 104 135)  115 444
Variable income cash bonds 
     EUR  362 616 ( 123 807)  238 809  668 959 ( 248 288)  420 671
     USD  48 337 ( 23 524)  24 813  56 465 ( 38 461)  18 004

 410 953 ( 147 331)  263 622  725 424 ( 286 749)  438 675
6 040 416 (3 234 157) 2 806 259 7 152 106 (3 493 203) 3 658 903

Accrued interest  24 501  44 022
Correction of the amount of hedged liabilities  62 130  96 008
Premiums and commission (net) ( 8 360) ( 11 306)

 78 271  128 724
2 884 530 3 787 627
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In 2008 the BPI Group set up two covered bond issue programs (mortgage bonds and bonds over the public sector), under Decree-Law 
59/2006. Under these programs the BPI Group made three issues of mortgage bonds in 2009, four issues of mortgage bonds and one 
issue of bonds over the public sector in 2010, two issues of mortgage bonds in 2011 and one issue of mortgage bonds in 2012. 
  
In accordance with this law, the holders of the mortgage bonds benefit from a special credit privilege over the autonomous assets, which 
consists of a guarantee of the debt to which the bondholders have access in the event of the issuer’s insolvency. 
 
The mortgage bonds program was set up for up to a maximum of 7 000 000 000 euro. 
 
The mortgage bonds are secured by a portfolio of mortgage loans and other assets that together constitute an autonomous cover pool. 
 
Assets allocated to the cover pool include mortgage loans for housing or commercial purposes located in a EU Member State and other 
eligible assets, such as deposits at the Bank of Portugal, deposits with financial institutions with ratings equal to or greater  than " A - " 
and other low risk and highly liquid assets. The total value of the other assets cannot exceed 20% of the cover pool. The amount of the 
allocated mortgage loans cannot exceed 80% of the value of the mortgaged property in the case of residential property, or 60% of the 
value of the mortgaged property, in the case of commercial property.  
 
The legislation applicable to mortgage bonds imposes prudential limits, which must be met during the period of the bonds: 
  
• The total nominal amount of the outstanding mortgage bonds cannot exceed 95% of the total amount of mortgage loans and other 

assets assigned to the bonds; 
 
• The average maturity of the outstanding mortgage bonds cannot exceed, at any time, the average maturity of the mortgage loans 

and other assets assigned to the bonds;  
 

• The total amount of interest payable to the holders of mortgage bonds cannot exceed, at any time, the amount of interest 
receivable related to the mortgage loans and other assets assigned to the bonds; 
 

• The net present value of the liabilities arising from the outstanding mortgage bonds cannot exceed, at any time, the net present 
value of the cover pool given as collateral of these bonds, after consideration of any financial derivative instruments. This ratio 
must be maintained when considering a 200 basis points parallel up or down shift of the yield curve; 
 

• The credit institutions’ risk exposure, except for positions with residual maturity less than or equal to 100 days, cannot exceed 15% 
of the total nominal amount of the outstanding mortgage bonds. 
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At June 30, 2013 the amount of mortgage bonds issued by the BPI Group was 3 925 000 000 euro, split into 8 issues as follows: 

 
 

  
At June 30, 2013 and December 31, 2012, the cover pool allocated to the mortgage bonds amounted to 5 780 776 t. euro and  
5 793 116 t. euro, respectively, of which 5 717 685 t. euro and 5 701 444 t. euro corresponded to mortgage loans (Note 4.7). 
 
The bond program over the public sector was constituted for up to a maximum of 2 000 000 000 euro. 
 
The bonds over the public sector are secured by a portfolio of public sector loans and other assets that together constitute the cover 
pool. 
 
Loans granted to central public administrations, regional or local authorities of any EU Member State as well as loans with a specific 
guarantee from these entities may be allocated to the cover pool. 
 
The prudential limits applicable to public sector bonds are similar to those applicable to the mortgage bonds, except for the limit on the 
maximum nominal amount of outstanding bonds in relation to the loans and other assets allocated to the cover pool, which in the case 
of bonds over the public sector is 100%. 
 
At June 30, 2013 BPI Group held two outstanding issues of bonds over the public sector amounting to 400 000 000 euro, as follows: 

 
 
At June 30, 2013 and at December 31, 2012 the cover pool allocated to bonds over the public sector amounted to 693 605 t. euro and  
686 846 t. euro, of which 691 441 t. euro and 660 991 t. euro corresponded to loans (Note 4.7). 
 
  

OH - Series 5 OH - Series 7 OH - Series 8 OH - Series 9
Issue Date 28/05/2009 15/01/2010 12/02/2010 21/05/2010
Nominal Amount EUR 175 000 000 EUR 1 000 000 000 EUR 200 000 000 EUR 350 000 000
ISIN PTBB1XOE0006 PTBB5JOE0000 PTBB5WOE0003 PTBBP6OE0023
Maturity Date 28/05/2016 15/01/2015 12/02/2017 21/05/2025
Rating ( Moody's/S&P/Fitch ) Aaa/-/- Aaa/AAA/AAA Aaa/-/- Aaa/-/-
Reimbursement At maturity At maturity At maturity At maturity
Interest Payment frequency Quarterly Annual Quarterly Quarterly
Coupon Euribor 3 m + 1.20% 3.25% Euribor 3 m + 0.84% Euribor 3 m + 0.65%
Repurchases -  EUR 164 250 000 -  EUR 350 000 000

OH - Series 10 OH - Series 11 OH - Series 12 OH - Series 13
Issue Date 05/08/2010 25/01/2011 25/08/2011 20/07/2012
Nominal Amount EUR 600 000 000 EUR 200 000 000 EUR 600 000 000 EUR 800 000 000
ISIN PTBBQQOE0024 PTBBPMOE0029 PTBBWAOE0024 PTBBR3OE0030
Maturity Date 05/08/2020 25/01/2018 25/08/2021 20/07/2017
Rating ( Moody's/S&P/Fitch ) -/-/AAA Aa1/AA/AA+ A3/A+/A- Baa3/A-/-
Reimbursement At maturity At maturity At maturity At maturity
Interest Payment frequency Quarterly Quarterly Quarterly Quarterly
Coupon Euribor 3 m + 0.65% Euribor 3 m + 4.60% Euribor 3 m + 0.65% Euribor 3 m + 0.65%
Repurchases  EUR 600 000 000 -  EUR 600 000 000  EUR 800 000 000

OSP - Series 1 OSP - Series 2
Issue Date 17/07/2008 30/09/2010
Nominal Amount EUR 150 000 000 EUR 250 000 000
ISIN PTBP14OE0006 PTBBRHOE0024
Maturity Date 15/06/2016 30/09/2017
Rating ( Moody's/S&P/Fitch ) -/AAA/- -/A/-
Reimbursement At maturity At maturity
Interest Payment frequency Quarterly Quarterly
Coupon Euribor 3 m - 0.004% Euribor 3 m + 0.4%
Repurchases -  EUR 250 000 000
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The BPI Group issues bonds on a regular basis, with different remuneration conditions: 
 
• Fixed rate – bonds issued on which the BPI Group is committed to pay a previously defined rate of income, calculated based on a 

fixed interest rate from the time of issue to maturity;  
• Variable rate - bonds issued on which the BPI Group is committed to pay income calculated based on a specified interest rate 

index published by an outside source (market); 
• Variable income – bonds issued for which the return is not known, or certain, at the issue date, and can be subject to changes 

depending on the evolution of certain underlying assets (indices or indexing rates) announced at the date of issue. Such bonds 
have embedded derivatives which are recorded in specific accounts as required by IAS 39 (Note 4.4.). In addition, the BPI Group 
maintains options contracts to hedge the risks of change in the cost incurred with these bonds.  

 
The changes in the bonds issued by the BPI Group in the first half of 2013 were as follows:  

 
 
The changes in the bonds issued by the BPI Group in 2012 were as follows:  

 
 
  

Balance at December 31, 2012   9  19 889 1 572 400 1 512 486  115 444  438 675 3 658 903
Bonds issued during the year  4 907  41 030  49 418  95 355
Bonds redeemed (  9) ( 19 889) ( 791 329) ( 27 579) ( 364 219) (1 203 025)
Repurchases (net of resales) ( 11 650)  119 121  12 135  139 620  259 226
Exchange difference ( 4 328)   128 ( 4 200)
Balance at June 30, 2013  4 907 1 560 750  876 980  100 000  263 622 2 806 259

Variable 
rate bonds 

Deposit 
Certificates 

Variable 
income 
bonds 

TotalFixed rate 
bonds 

Commercial 
Paper

Covered 
Bonds

Balance at December 31, 2011   27  29 716 2 615 500 2 725 606  607 313  542 110 6 520 272
Bonds issued during the year  19 889  800 000  54 739  62 767  937 395
Bonds redeemed (  18) ( 29 716) (1 000 000) (1 404 053) ( 875 217) ( 258 320) (3 567 324)
Repurchases (net of resales) ( 843 100)  143 298  383 498  92 244 ( 224 060)
Exchange difference ( 7 104) (  150) (  126) ( 7 380)
Balance at December 31, 2012   9  19 889 1 572 400 1 512 486  115 444  438 675 3 658 903

Total
Variable 
income 
bonds 

Variable 
rate bonds 

Fixed rate 
bonds 

Covered 
Bonds

Deposit 
Certificates 

Commercial 
Paper
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Bonds issued by the BPI Group at June 30, 2013, by maturity date, are as follows:  

 
 
Bonds issued by the BPI Group at December 31, 2012, by maturity date, are as follows:  

 
 
 
  

Maturity
2013 2014 2015 2016-2019 > 2019 Total

Commercial Paper
EUR  4 907  4 907

 4 907  4 907
Covered Bonds
EUR  835 750  725 000 1 560 750

 835 750  725 000 1 560 750
Fixed rate bonds
EUR  206 861  370 956  104 078  110 905  20 000  812 800
CHF   745   745
USD  17 569  9 163  26 732
CAD  5 789  5 789
JPY  30 914  30 914

 230 964  380 119  104 078  110 905  50 914  876 980
Variable rate bonds 
EUR  100 000  100 000

 100 000  100 000
Variable income bonds 
EUR  69 639  108 057  14 289  46 824  238 809
USD  1 713  12 989  10 111  24 813

 69 639  109 770  27 278  56 935  263 622
Total  305 510  589 889  967 106  892 840  50 914 2 806 259

2013 2014 2015 2016-2019 > 2019 Total
Deposit Certificates 
EUR   9   9

  9   9
Commercial Paper
EUR  19 889  19 889

 19 889  19 889
Covered Bonds
EUR  847 400  725 000 1 572 400

 847 400  725 000 1 572 400
Fixed rate bonds
EUR  761 751  377 644  65 008  112 871  20 000 1 337 274
CHF   762   762
USD  108 523  9 618  118 141
CAD  21 101  21 101
JPY  35 208  35 208

 892 137  387 262  65 008  112 871  55 208 1 512 486
Variable rate bonds 
EUR  10 950  100 000  110 950
USD  4 494  4 494

 15 444  100 000  115 444
Variable income bonds 
EUR  260 422  121 543  30 683  8 023  420 671
USD  3 380  1 698  12 926  18 004

 263 802  123 241  43 609  8 023  438 675
Total 1 191 281  610 503  956 017  845 894  55 208 3 658 903
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4.19. Financial liabilities relating to transferred assets 
 
This caption is made up as follows: 

 
 
Banco BPI launched securitisation operations, the main features of which are summarised in the tables below. These were issued 
through Sagres – Sociedade de Titularização de Créditos S.A.. 
 
The bonds issued by securitisation vehicles and held by BPI Group entities were eliminated in the consolidation process. 
 
In December 2007 the Bank sold part of the highest risk bonds issued under the housing loan securitisation operations, usually referred 
to as equity pieces, having thus ceded part of the benefits and risks of these transactions. The impact of this operation on liabilities is 
shown in the table above. The assets and liabilities relating to these operations were derecognised by the percentage ceded, and the 
difference to the sale amount was recognised in the statement of income. In 2012 Banco BPI repurchased from the Banco BPI Pension 
Fund the bonds sold and so Banco BPI started to recognise the full amount of the risk / benefit relating to the housing loan securitisation 
operations. The impact of the repurchase was recognised in the statement of income in 2012 (Note 4.40). 
 
On February 11, 2011 Banco BPI launched its second small and medium companies securitisation operation, in the amount of  
3 472 400 t. euro, under the name of Douro SME Series 2. The operation was issued through Sagres – Sociedade de Titularização de 
Créditos S.A..The operation was issued in 4 lots, their main characteristics being as follows: 

 
This issue was made in order to be eligible for possible funding from the European Central Bank. 
 
  

Loans
   Housing loans 4 893 210 4 996 234
   Loans to SME's 3 311 800 3 385 632
Liabilities held by the BPI Group (6 725 965) (6 790 808)
Accrued costs  1 684  2 898
Commission relating to amortised cost (net) ( 2 770) ( 2 972)

1 477 959 1 590 984

Liabilities relating to assets not derecognised in securitisation 
operations (Note 4.7)

Jun. 30, 13 Dec. 31, 12

Description Amount

Estimated 
residual 

average life 
(years)

Rating 
(Fitch / DBRS)

Guarantee Spread / Fixed 
rate

 Class A Notes 1 819 400 1.81 A/A Without 
guarantee

0.15%

 Class B Notes 1 317 500 5.28 nr Without 
guarantee

0.10%

 Class D Notes  174 900 5.28 nr Without 
guarantee

Residual interest

Total of the issues 3 311 800 
Liabilities held by BPI Group (3 311 800)
Total
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On November 24, 2005 Banco BPI launched its first housing loan securitisation operation, in the amount of 1 500 000 t. euro, under the 
name of DOURO Mortgages No. 1.  The operation was issued in 5 lots, their main characteristics being as follows: 

  
1 Until the date of the call option (September 2014); after this date, if the option is not exercised, the spread doubles. 

 
On September 28, 2006 Banco BPI launched its second housing loan securitisation operation in the amount of  
1 500 000 t. euro under the name of DOURO Mortgages No. 2. The operation was issued in 6 lots, their main characteristics being as 
follows: 

 
1 Until the date of the call option (April 2015); after this date, if the option is not exercised, the spread doubles. 

 
On July 31, 2007 Banco BPI launched its third housing loan securitisation operation in the amount of 1 500 000 t. euro under the name 
of DOURO Mortgages No. 3.The operation was issued in 6 lots, their main characteristics being as follows: 

 
1 Until the date of the call option (August 2016); after this date, if the option is not exercised, the spread is multiplied by 1.5. 

 
  

Description Amount

Estimated 
residual 

average life 
(years)

Rating           
(Moody's, S&P, 

Fitch)
Spread 1

 Class A Notes  430 808 6.37 Ba1/A-/A 0.14%
 Class B Notes  9 116 6.37 Ba2/BBB-/A 0.17%
 Class C Notes  8 287 6.37 B1/BB-/BBB 0.27%
 Class D Notes  6 906 6.37 B3/B/BB 0.47%
 Class E Notes  7 282 6.37 nr/nr/nr Residual Interest

Total of the issues  462 398 
Other funds   3 
Liabilities held by BPI Group ( 85 243)
Total  377 158 

Description Amount

Estimated 
residual 

average life 
(years)

Rating           
(Moody's, S&P, 

Fitch)
Spread 1

 Class A1 Notes  5 899 7.67 Ba2/A-/A 0.05%
 Class A2 Notes  596 243 7.67 Ba2/A-/A 0.14%
 Class B Notes  14 707 7.67 Ba3/BB/BBB 0.17%
 Class C Notes  9 540 7.67 B2/B/BB 0.23%
 Class D Notes  7 552 7.67 B3/B-/B 0.48%
 Class E Notes  7 607 7.67 nr/nr/nr Residual Interest

Total of the issues  641 549 
Liabilities held by BPI Group ( 251 019)
Total  390 530 

Description Amount

Estimated 
residual 

average life 
(years)

Rating           
(Moody's, S&P, 

Fitch)
Spread 1

 Class A Notes  867 641 8.34 Ba1/A-/A 0.16%
 Class B Notes  22 245 8.34 nr/B/BBB 0.17%
 Class C Notes  13 227 8.34 nr/B-/BB 0.23%
 Class D Notes  11 423 8.34 nr/B-/B 0.48%
 Class F Notes  1 251 8.34 nr/nr/nr Residual interest

Total of the issues  915 787 
Liabilities held by BPI Group ( 204 430)
Total  711 357 
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In December 2008 Banco BPI launched a new series of housing loan securitisation operations in the amount of 1 522 500 t. euro under 
the name of DOURO Mortgages No. 4, which were settled financially in January, 2009. The operation was issued in 4 lots, their main 
characteristics being as follows: 

 
 
This issue was made in order to be eligible for possible funding from the European Central Bank. 
 
On August 6, 2010 Banco BPI launched its fifth housing loan securitisation operation in the amount of 1 421 000 t. euro under the name 
of DOURO Mortgages No. 5.The operation was issued in 3 lots, their main characteristics being as follows: 

  
 
This issue was made in order to be eligible for possible funding from the European Central Bank. 
 
  

Description Amount

Estimated 
residual 

average life 
(years)

Rating           
(S&P, DBRS)

Spread

 Class A Notes 1 182 473 8.16 A-/AA 0.15%
 Class B Notes  202 500 22.55 nr/nr 0.20%
 Class C Notes  45 000 24.49 nr/nr 0.25%
 Class D Notes  22 500 24.74 nr/nr Residual Interest

Total of the issues 1 452 473 
Liabilities held by BPI Group (1 452 473)
Total

Description Amount

Estimated 
residual 

average life 
(years)

Rating           
(S&P, DBRS)

Spread

 Class A Notes 1 099 000 9.68 A/AA 0.20%
 Class B Notes  301 000 25.68 nr/nr
 Class C Notes  21 000 25.62 nr/nr Residual interest

Total of the issues 1 421 000 
Liabilities held by BPI Group (1 421 000)
Total
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4.20. Provisions and impairment losses 
 
The changes in provisions and impairment losses of the Group in the first half of 2013 were as follows: 
 

 
 
Utilisation of impairment losses on loans and advances to customers in the first half of 2013 corresponds to credit write-offs. 
 
The changes in provisions and impairment losses of the Group in the first half of 2012 were as follows: 

 
 
Utilisation of impairment losses on loans and advances to customers in the first half of 2012 includes 33 347 t. euro of write-offs,  
233 t. euro of loans sold, and 61 397 t. euro of impairment utilisation on sovereign debt securities issued by Greece under the 
agreement on the private sector involvement in the restructuring of Greek Government debt, the Bank having received new Greek 
sovereign securities and utilised the impairment losses recorded in the second half of 2011 (Note 4.48).  
 
In the first half of 2012 the BPI Group recognized impairment losses of 16 102 t. euro on the new securities issued by Greece recorded 
in the Financial assets available for sale portfolio. In the second half of 2012 these securities were all sold. At the time of the sale, 
impairment of 2 443 t.euro was used and the remaining amount was annulled (Note 4.5). 
 
Utilization of Impairment losses on financial assets held to maturity in the first half of 2012 relates to the exchange of securities under 
the terms of the agreement on the private sector involvement in the restructuring of Greek Government debt, BPI Vida e Pensões 

Balance at 
Dec. 31, 12 Increases

Decreases 
and 

reversals 
Utilisation 

Exchange 
differences 
and others 

Balance at 
Jun. 30, 13

Impairment losses on loans and advances 
to credit institutions (Note 4.6)

  952 (  538) (  394) (  17)   3

Impairment losses on loans and advances 
to customers (Note 4.7)

 783 157  152 088 ( 4 184) ( 37 188)   442  894 315

Impairment losses on financial assets 
available for sale (Note 4.5)
    Debt instruments  2 588 (  996)   530  2 122
    Equity instruments  46 089   12 (  46)   7  46 062
    Other securitites  15 068   815  15 883
    Loans and other receivables  19 976  1 262 (  31) ( 1 035)  20 172
Impairment losses on other assets (Note 4.13)
    Tangible assets held for sale  64 707  15 807 ( 5 883) ( 2 553)  72 078
    Debtors, other applications and other assets   395   8 (  163)   240
Impairment losses and provisions for 
guarantees and commitments 

 48 106  2 681 (  3)   94  50 878

Other provisions  90 292  3 198 ( 2 962) ( 20 226)  8 487  78 789
1 071 330  175 871 ( 14 729) ( 60 438)  8 508 1 180 542

Balance at 
Dec. 31, 11

Increases
Decreases 

and 
reversals 

Utilisation 
Exchange 

differences 
and others 

Balance at 
Jun. 30, 12

Impairment losses on loans and advances 
to credit institutions

  3   960   35   998

Impairment losses on loans and advances 
to customers

 676 251  155 901 ( 20 107) ( 94 744)  2 533  719 834

Impairment losses on financial assets 
available for sale
    Debt instruments  2 607  16 145  18 752
    Equity instruments  45 189   580   22  45 791
    Other securitites  3 571   389  3 960
    Loans and other receivables  18 383  1 251   1  19 635
Impairment losses on financial assets held 
to maturity
    Debt instruments  117 733 ( 117 733)
Impairment losses on other assets
    Tangible assets held for sale  54 663  20 049 ( 12 231) ( 2 728)  59 753
    Debtors, other applications and other assets   381   31 (  1) (  31)   380
Impairment losses and provisions for 
guarantees and commitments 

 35 009  10 663   774  46 446

Other provisions  93 179  7 444 (  104) ( 5 464)  2 278  97 333
1 046 969  213 413 ( 32 443) ( 220 700)  5 643 1 012 882
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having received the new securities issued by Greece and utilised the impairment on securities held to maturity recorded in the second 
half of 2011 (Note 4.48). 
 
 
4.21. Technical provisions 
 
This caption is made up as follows: 

 
 
The technical provisions were computed on a prospective actuarial basis, contract by contract, in accordance with the technical bases of 
the products. 
 
Immediate income 
 
 Individual Interest Rate 6% 
  Mortality Table PF 60/64 
 
 Group Interest Rate 6% 
  Mortality Table PF 60/64 
 
Deferred capital with Counter-insurance with Participation in Results 
 
 Group Interest Rate 4% and 0% 
  Mortality Table PF 60/64, TV 73-77 and GRF 80 
 
The technical provisions also include a provision for rate commitments, which is recorded when the effective profitability of the assets 
that represent the mathematical provisions of a determined product is lower than the technical interest rate used to calculate the 
mathematical provisions. 
 
The BPI New Family Savings, BPI Retirement Savings PPR and BPI Non Resident Savings are capitalisation products with guaranteed 
capital and participation in the results. 
 
  

Immediate Life Annuity / Individual   5   5
Immediate Life Annuity / Group   26   27
Family Savings   37   38
BPI New  Family Savings 1 246 835 1 167 097
BPI Retirement Guaranteed  122 420  112 092
BPI Retirement Savings  860 013  863 190
BPI Non Resident Savings  113 595  103 005
Planor  5 287  5 236
PPR BBI Life  2 815  3 394
Savings Investment Plan / Youths  1 107  1 187
South PPR   82   93

2 352 222 2 255 364

Jun. 30, 13 Dec. 31, 12
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4.22. Tax liabilities 
 

This caption is made up as follows:  

 
 
Details of the deferred tax liability are presented in Note 4. 44. 
 
 
4.23. Contingent convertible subordinated bonds 

 
This caption is made up as follows: 

  
 
In the beginning of June, 2012 Banco BPI’s Board of Directors approved the Recapitalisation Plan for reinforcing Core Tier 1 own funds, 
in order to comply with the minimum ratios defined by the European Banking Authority and the Bank of Portugal (Note 4.50), 
 
The Recapitalisation Plan, in the amount of 1 500 000 t. euro, includes: 

• a share capital increase of 200 000 t. euro, with shareholders’ pre-emptive rights; 
• the issuance of debt instruments eligible for own funds, subscribed for by the Portuguese State, in the amount of  
 1 300 000 t. euro. 

 
On June 29, 2012 the Portuguese State subscribed for debt instruments eligible for Core Tier 1 own funds (contingent convertible 
subordinated bonds), in the amount of 1 500 000 t. euro. The features of these instruments are defined in Law 63 – A/2008 of 
November 24, as republished by Law 4/2012 of January 11 (Bank Recapitalisation Law), in Ministerial Order 150-A/2012 of May 17 and 
in the Terms and Conditions established in Order 8840-A/2012 of the Portuguese Minister of State and Finance of June 28, 2012. The 
investment period of the instrument is five years as from the date of issue, and the Recapitalisation Plan of the Bank establishes partial 
repayments over the period of the instrument. On August 10, 2012 the Bank completed the capital increase of 200 000 t. euro, with 
shareholders’ preemptive rights (Note 4.27). The amount received was used in August 13, 2012 by the Bank to repay part of the 
contingent convertible subordinated bonds, the par value of which was reduced to 1 300 000 t. euro. 
 
On December 4, 2012 the Bank reimbursed to the Portuguese State 100 000 t. euro relating to contingent convertible subordinated 
bonds, reducing the nominal amount to 1 200 000 t. euro. 
 
On March 13, 2013 the Bank reimbursed to the Portuguese State 200 000 t. euro relating to contingent convertible subordinated bonds, 
reducing the nominal amount to 1 000 000 t. euro. 
 
The contingent convertible subordinated bonds bear interest payable half yearly, at an effective annual interest rate of 8.5% in the first 
year, increasing 0.25% per year in the first two years and 0.5% in each of the following years. 
 
  

Current Tax Liability
Corporate income tax payable  17 226  29 229
Other   596  1 132

 17 822  30 361
Deferred Tax Liability
On temporary differences  44 454  89 815

 44 454  89 815
 62 276  120 176

Jun. 30, 13 Dec. 31, 12

Jun. 30, 13 Dec. 31, 12

Issued Repurchased Balance

Average 
interest 

rate Issued Repurchased Balance

Average 
interest 

rate 

Contingent convertible subordinated bonds 
     EUR 1 200 000 ( 200 000) 1 000 000 8.5% 1 500 000 ( 300 000) 1 200 000 8.5%

1 200 000 ( 200 000) 1 000 000 1 500 000 ( 300 000) 1 200 000
Accrued interest  41 633   279

1 041 633 1 200 279
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These instruments are convertible into Banco BPI shares on the occurrence of any one of the events listed in the Terms and Conditions 
established in Order 8840-A/2012 of the Portuguese Minister of State and Finance of June 28, 2012. Briefly the conversion events are 
as follows: 
• termination of the term of 5 years without the instruments having been fully repurchased (under Section 8.5. of the Terms and 

Conditions); 
• occurrence of an event qualified as a material breach under Section 8.3. of the Terms and Conditions; 
• occurrence of the event defined in Section 9.1. of the Terms and Conditions (viability event); 
• occurrence of the event defined in Section 10 of the Terms and Conditions (regulatory event – the instrument is no longer 

qualified as Core Tier I) and the other alternatives provided for under this Section are not possible;  
• occurrence of an event qualified as change in control under Section 9.2. of the Terms and Conditions; 
• exclusion of Banco BPI shares from listing on a regulated market, under Section 9.2. of the Terms and Conditions. 

 
If the conversion into Banco BPI shares referred to above occurs, it will be made through delivery of a number of shares that cannot be 
determined prior to the occurrence of the event that determines the conversion, since (i) the definition of the Conversion Price contained 
in Section 1.1. of the Terms and Conditions states that the price depends on the price / market value of the shares in the period prior to 
the occurrence of the event and (ii) the determination of the number of shares is made based on the Conversion Price. 
 
The Terms and Conditions included an additional conversion event (if on October 1, 2012 the amount of instruments issued exceeds  
1 300 000 t. euro), which will no longer occur because, as mentioned above, in August, 2012, Banco BPI repurchased  
200 000 t.euro of these instruments, reducing on that date the amount to 1 300 000 t.euro. 
 
 
4.24. Other Subordinated debt and participating bonds 

 
This caption is made up as follows: 

 
 
In 2012 Banco BPI repurchased part of the BPI STEP-UP 16/04/2017 and BPI RENDIMENTO MAIS 2007 subordinated issuances 
(Note 4.40). 
 
The participating bonds can be redeemed at par at the request of the participants with the approval of the Bank or at the initiative of the 
Bank with six months’ notice. 
 
  

Jun. 30, 13 Dec. 31, 12

Issued Repurchased Balance

Average 
interest 

rate Issued Repurchased Balance

Average 
interest 

rate 
Other subordinated debt
Perpetual bonds
     EUR  420 000 ( 360 000)  60 000 1.7%  420 000 ( 360 000)  60 000 1.7%
     JPY  57 964 ( 57 964) 2.9%  66 015 ( 66 015) 2.9%

 477 964 ( 417 964)  60 000  486 015 ( 426 015)  60 000
Other Bonds
     EUR  404 200 ( 324 152)  80 048 1.7%  404 200 ( 312 237)  91 963 1.3%
     JPY  135 250 ( 135 250) 2.8%  154 036 ( 154 036) 2.8%

 539 450 ( 459 402)  80 048  558 236 ( 466 273)  91 963
1 017 414 ( 877 366)  140 048 1 044 251 ( 892 288)  151 963

Participating bonds
     EUR  28 081 ( 24 063)  4 018 1.2%  28 081 ( 23 962)  4 119 1.2%

 28 081 ( 24 063)  4 018  28 081 ( 23 962)  4 119
Accrued interest   275   200
Correction of the amount of hedged liabilities   9   51
Premiums (net) (  2)

  284   249
 144 350  156 331
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The changes in debt issued by the BPI Group in the first half of 2013 were as follows: 

  
 

The changes in debt issued by the BPI Group during 2012 were as follows: 

 
 
Perpetual and other bonds issued by the BPI Group at June 30, 2013 are made up as follows, by residual term to maturity:  

  
1 In September 2012 the call option was not exercised, so these bonds now have a quarterly call option. In September 2012 the remuneration had a step-up 

due to the fact that the option was not exercised. 

 
Perpetual and other bonds issued by the BPI Group at December 31, 2012 are made up as follows, by residual term to maturity: 

 
1 In September 2012 the call option was not exercised, so these bonds now have a quarterly call option. In September 2012 the remuneration had a step-up 

due to the fact that the option was not exercised. 

 
The participating bonds can be redeemed at par at the request of the participants with the approval of the Bank or at the initiative of the 
Bank with six months’ notice. 
  

Balance at December 31, 2012  60 000  91 963  4 119  156 082
Repurchases (net of resales) ( 11 915) (  101) ( 12 016)
Balance at June 30, 2013  60 000  80 048  4 018  144 066

TotalParticipating 
bonds

Perpetual 
bonds

Other
bonds

Balance at December 31, 2011  60 000  149 467  4 595  214 062
Repurchases (net of resales) ( 57 504) (  476) ( 57 980)
Balance at December 31, 2012  60 000  91 963  4 119  156 082

Other
bonds

TotalParticipating 
bonds

Perpetual 
bonds

2013 2014 2015 2016-2019 > 2019 Total
Perpetual Bonds
EUR 1  60 000  60 000
Other Bonds
EUR  2 369  77 679  80 048
Total  62 369  77 679  140 048

2013 2014 2015 2016-2019 > 2019 Total
Perpetual Bonds
EUR 1  60 000  60 000
Other Bonds
EUR  2 369  89 594  91 963
Total  62 369  89 594  151 963
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4.25. Other liabilities 
 

This caption is made up as follows: 

 
 
At June 30, 2013 and December 31, 2012 the caption “Other creditors” included 47 489 t. euro and 59 400 t. euro, respectively, relating 
to the unrealized subscribed capital of Fundo Reestruturação Empresarial, FCR. 
 
At June 30, 2013 and December 31, 2012 the caption “Accrued costs – Personnel costs” included 22 525 t. euro and 21 188 t. euro, 
respectively, relating to long service premiums. 
 
  

Creditors and other resources
Creditors for futures operations  6 941  5 419
Consigned resources  27 365  28 783
Captive account resources  7 032  7 670
Subscription account resources   23
Guarantee account resources  11 448  12 670
State administrative sector
    Value Added Tax (VAT) payable  14 498  7 274
    Tax w ithheld at source  22 330  30 980
    Social Security contributions  4 496  7 230
    Other   259   175
Contributions to other health systems  1 408  1 420
Creditors for factoring contracts  7 564  8 401
Creditors for the supply of assets  3 777  2 810
Contributions ow ed to the Pension Fund (Note 4.26)

Pensioners and employees   500
Directors  2 475

Other creditors  152 703  167 064
Deferred costs (  281) (  95)

 259 540  282 799
Accrued costs
Creditors and other resources   412   366
Personnel costs  105 409  90 162
General administrative costs  45 436  35 535
Contributions to the Investors Indemnity System  1 462
Periodic contribution to the Resolution Fund (Note 4.41)   164
Others  2 403  2 598

 155 286  128 661
Deferred income
On guarantees given and other contingent liabilities  4 468  4 874
Others  5 025  4 650

 9 493  9 524
Other accounts
Foreign exchange transactions pending settlement  7 739
Securities operations pending sesettlement - stock exchange operations  13 327
Securities operations pending sesettlement - non stock exchange operations  12 628
Liabilities pending settlement  114 625  177 968
Other operations pending settlement  46 597  32 462

 187 177  218 169
 611 496  639 153

Jun. 30, 13 Dec. 31, 12
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The main actuarial and financial assumptions used to calculate the long service premiums liability are as follows: 

 
 
The changes in the long service premiums liability in the first half of 2013 and 2012 were as follows: 

 
 
In December 2012 Banco BPI made an advanced payment of the proportional part of the long service premium in progress, relating to 
the 15, 25 and 30 years of banking service corresponding to the time of good and effective service in the banking sector at December 
31, 2012, in the amount of 11 035 t. euro (Note 2.7). 
 
The caption “Stock exchange transactions pending settlement” at June 30, 2013 refers to the acquisition of securities only settled in the 
following month. 
 
The caption “Non stock exchange transactions pending settlement” at June 30, 2013 refers to the acquisition of securities only settled in 
the following month. 
 
The caption “Liabilities pending settlement”, at June 30, 2013 and at December 31, 2012 includes: 

• 68 564 t. euro and 72 274 t. euro, respectively, relating to electronic interbank transfer transactions; 
• 14 997 t. euro and 12 660 t. euro, respectively, relating to ATM/POS transactions to be settled with SIBS; 
• 5 001 t. euro and 36 t. euro, respectively, relating to transfers made through the “SPGT”. 

 
The caption “Other operations pending settlement”, at June 30, 2013 and at December 31, 2012 includes: 

• 40 227 t. euro and 34 203  t. euro, respectively, relating to transfers under SEPA (Single Euro Payment Area); 
• 4 524 t. euro and 2 216 t. euro, respectively, relating to the settlement of payments and receipts of Leasing/ALD/Factoring 

operations. 
 
  

Demographic assumptions:
TV 73/77-M - 1 year TV 73/77-M - 1 year
TV 88/90-W -1 year TV 88/90-W -1 year

Financial assumptions:
Discount rate 4.50% 5.50%

Beginning of the period 4.50% 4.50%
End of the period

Salary grow th rate 2

Beginning of the period 1.50% 2.00%
End of the period 1.50% 1.50%

Mandatory promotions due to antiquity and seniority 0.5% 0.5%

Mortality table 1

2  Up to  the first half o f 2012, inclusive, the estimated salary evolution, given the mandatory promotions due to  antiquity and the seniority 
payments, were considered by the Bank in the pensionable salary growth rate used to  calculate the pension liability. As from the end of 2012, the 
mandatory promotions due to  antiquity and the seniority payments were considered autonomously, directly in the evolution of the estimated 
salaries. Thus, the pensionable salary growth rate was adjusted accordingly. This change did not cause a decrease in the past service liability.

Assumptions

Jun. 30, 13 Dec. 31, 12

1 The life expectancy considered was one year greater than the  mortality table used. 

Long service premiums at the beginning of the year  21 188  24 031
Personnel costs:

Current service cost  1 144  1 686
Interest cost   521  1 345
Actuarial gains and losses

Changes in assumptions  2 634
Single Social Tax burden  5 435
Others (  222)

Long service premium payments (  328) ( 13 721)
Long service premiums at the end of the year  22 525  21 188

Jun. 30, 13 Dec. 31, 12
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4.26. Liability for pensions and other benefits 
 

The past service liability relating to pensioners and personnel that are, or have been, employees of BPI Group companies1, and are 
covered by pension Funds, is calculated in accordance with IAS 19. 
 
Benefits established by the BPI Group are defined benefits based on the last salary earned and the length of service, involving the 
payment of benefits in the event of retirement due to length of service or disability, death and long service premiums. The rules for 
calculating the benefits result mainly from the provisions of the Collective Labour Agreement for the Portuguese Banking Sector, there 
being a restricted group of management employees, however, that is also covered by a supplementary defined benefit pension plan, 
based on the last salary earned and length of service. 
 
With the publication of Decree-Law 1-A/2011 of January 3, all the bank employees that benefit from CAFEB – Caixa de Abono de 
Família dos Empregados Bancários were incorporated into the General Social Security Regime, as from January 1, 2011, being 
covered by this regime as regards old age pensions and in the case of maternity, paternity and adoption leave, the cost of which the 
Bank will no longer cover. Given the complementary nature of the rules under the Collective Labour Agreement for the Portuguese 
Banking Sector (Acordo Colectivo de Trabalho do Sector Bancário), the Bank will continue to guarantee the difference between the 
amount of the benefits that will be paid under the General Social Security Regime for the eventualities covered and the benefits 
established in the Collective Labour Agreement. 
 
Following the instructions of the National Council of Financial Supervisors (Conselho Nacional dos Supervisores Financeiros), the 
amount of the past service liability remained unchanged at December 31, 2010. Current service cost decreased as from 2011 and the 
Bank became subject to the Single Social Tax (Taxa Social Única) of 23.6%. 
 
Incapacity and survivor pensions and sickness subsidy of these employees will continue to be the Bank’s responsibility.  
 
Decree-Law 127/2011 of December 31, establishes the transfer to the Social Security of the liability for costs with the retirement and 
survivor pension liabilities of retired personnel and pensioners that were in that situation at December 31, 2011 and were covered by the 
substitute social security regime included in the collective labour regulations instrument in force for the banking sector (Pilar 1), as well 
as transfer to the Portuguese State of the corresponding pension fund assets covering those liabilities. 
 
Through its pension fund, Banco BPI maintains the liability for payment of (i) the amount of the updates of the pensions mentioned 
above, in accordance with the criteria set out in the Collective Labour Agreement (Acordo Colectivo de Trabalho); (ii) the benefits 
complementary to the retirement and survivor pensions assumed by the Collective Labour Agreement for the Banking Sector; (iii) the 
contribution on the retirement and survivor pensions for the Social Medical Support Services (Serviços de Apoio Médico-Social); (iv) 
death subsidy; (v) survivor pensions to children and surviving spouse related to the same employee and (vi) survivor pensions due to 
the family of current retired employees, in which the conditions for granting the pensions occurred as from January 1, 2012. 
 
The value of the pension fund assets transferred to the Portuguese State corresponds to the value of the liabilities undertaken by Social 
Security and was determined taking into account the following assumptions: (i) discount rate of 4%; (ii) mortality tables under the 
regulations defined by the Portuguese Insurance Institute (Instituto de Seguros de Portugal): male population: TV 73/77 less 1 year; 
female population: TV 88/90. 
 
Transfer of the pension fund assets was made entirely in cash. 
 
Transfer of ownership of the assets was carried out by the Bank under the following conditions: (i) in December 2011, the amount 
equivalent to 55% of the preliminary present value of the liability; (ii) in 2012, the remaining amount to complete the definitive present 
value of the liability, as a result of calculation of the definitive amount of the liability transferred, made by an independent expert entity 
hired for the purpose by the Ministry of Finance. 
 
Since the transfer to the Social Security corresponds to settlement, extinguishing the corresponding liability of Banco BPI, the difference 
between the amount of the pension fund assets transferred to the Portuguese State and the amount of the liability transferred based on 
actuarial assumptions used by Banco BPI in the amount of 99 652 t. euro was recorded in 2011 in the statement of income caption 
“Operating gains and losses”, as established in paragraph 110 of IAS 19. As a result of the final determination of the liability transferred 
to the Portuguese State and the corresponding total and definitive transmission of the Pension Funds’ assets, differences in relation to 
the provisional amounts at the end of 2011 were determined, of which 1 542 t. in the amount of the liability and 1 688 t. euro in the value 

                                       
1 Companies consolidated by the full consolidation method  (Banco BPI, BPI Investimentos, BPI Gestão de Activos, BPI Private Equity and BPI Vida e 
Pensões) 
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of the fund. The positive difference between these amounts, totalling 145 t. euro, was recorded in 2012 in the caption “Operating gains 
and losses” (Note 4.41). 
 
BPI Vida e Pensões is the entity responsible for the actuarial calculations used to determine the amounts of the retirement and survivor 
pension liability, as well as for managing the respective Pension Funds. 
 
The “Projected Unit Credit” method was used to calculate the normal cost and past service liability due to age, and the “Single 
Successive Premiums” method was used to calculate the cost of the incapacity and survivor benefits. 
 
The BPI Vida e Pensões pension plan was changed in accordance with the new Collective Labour Agreement (Contrato Colectivo de 
Trabalho – CCT) for the Portuguese Insurance Sector, signed in December 2011, and published in Labour and Employment Bulletin 
(Boletim do Trabalho e Emprego), n. 2, of January 15, 2012, the defined benefit plan ceasing to exist and a defined contribution plan 
being introduced. Therefore, the amount of the past service liability at December 31, 2011, relating to retirement pensions of current 
employees, hired up to June 22, 1995, which was covered by clause 51, item 4 of the Collective Labour Agreement (the consolidated 
text of which was published in Labour and Employment Bulletin, n. 32, of August 29, 2008), that was fully funded, was converted into 
individual accounts of the employees in 2012. This change does not apply to the pension liability under payment relating to employees 
that at December 31, 2011 were retired or pre-retired. 
 
The main actuarial assumptions used to calculate the pension liability are as follows: 

 
1 The life expectancy considered was one year greater than the mortality table used. 
2  A discount rate of 4.83% for current employees and 4.00% for pensioners was considered, which is similar to that which would be obtained if a single 

discount rate of 4.5% were used for the entire population. 
3 A discount rate of 5.83% for current employees and 5.00% for pensioners which is similar to that which would be obtained if a single discount rate of 5.5% 

were used for the entire population. 
4  Up to the first half of 2012, inclusive, the estimated salary evolution, given the mandatory promotions due to antiquity and the seniority payments, were 

considered by the Bank in the pensionable salary increase rate used to calculate the pension liability. As from the end of 2012, the mandatory promotions 

due to antiquity and the seniority payments were considered autonomously, directly in the evolution of the estimated salaries. Thus, the pensionable salary 

increase rate was adjusted accordingly. This change did not cause a decrease in the past service liability. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Demographic assumptions:
TV 73/77- M - 1 Year TV 73/77- M - 1 Year
TV 88/90- W -1 Year TV 88/90- W -1 Year

Incapacity table EKV 80 EKV 80
Personnel turnover 0% 0%
Decreases By Mortality By Mortality
Financial assumptions:
Discount rate of Banco BPI

Beginning of the period 4.50% 2 5.50% 3

End of the period 4.50% 2 4.00% 2

Discount rate of the other companies
Beginning of the period 4.50% 5.50%
End of the period 4.50% 4.50%

Pensionable salary increase rate 4 1.50% 1.50%
Mandatory promotions due to antiquity and seniority 
payments effect 0.50% 0.50%
Pension increase rate 1.00% 1.00%

Mortality table 1

Jun. 30, 13 Dec. 31, 12
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The actual results obtained in relation to the main financial assumptions were: 
 

 
 

1 Solely determined on an annual basis. 
2 Calculated based on the changes in pensionable salaries of employees working for Group companies at the beginning and end of the year (includes 

changes in remuneration levels, the effect of mandatory promotions due to antiquity and seniority payments and does not reflect new hires and exits). 
3 Corresponds to the ACTV table update rate. 
4 In relation to the first half of 2013, not annualized. 
 

The following assumptions were used to calculate the amount of the social security pension which, under the provisions of the Collective 
Labour Agreement (ACT), must be deducted from the pension established in the ACT:  

 
1 Pensionable salary for Social Security includes all wages, while the pensionable salary under ACT consists only to the portion of the level base salary and 

seniority payments, with an estimated evolution of the total pensionable salary for Social Security larger than the pensionable salary under ACT.   
 
The past service and survivor pension plan liability at June 30, 2013 was computed based on estimates from the amounts included in 
the Actuarial Evaluation as of December 31, 2012. 
 
At December 31, 2012 the number of pensioners and employees covered by the pension plans funded by the pension funds was as 
follows:  

 
 
The past service liability for pensioners and employees of the BPI Group and respective coverage by the Pension Fund at June 30, 
2013 and at December 31, 2012 are as follows: 

  
 

Pensionable salary increase rate 000% 1 1.80% 2

Pension increase rate 000% 1 0.00% 3

Pension fund income rate
Banco BPI 6.90% 4 20.25%..
Other companies 0.81% 4 8.66%..

Dec. 31, 12Jun. 30, 13Jun. 30, 13

Salary increase rate for purposes of calculating the Social Security pension1 2.50% 2.50%
Salary revaluation rate for purposes of calculating the Social Security pension 1.00% 1.00%
Social Security pension increase rate 1.00% 1.00%
Sustainability factor

Jun. 30, 13 Dec. 31, 12

Average increase in life 
expectancy of 0.1 years 

per year

Retired pensioners  6 889
Survivor pensioners  1 231
Current employees  6 142
Former employees (clauses 137º A and 140 of the ACTV)  3 116

 17 378

Dec. 31, 12

Total past service liability
   Liability for pensions under payment  514 276  511 758
      Of w hich: [increase in the liability resulting from early retirements during                
         the period] [ 3 747] [ 27 871]

Past service liability of current and former employees  433 883  425 332
 948 159  937 090

Net assets of the pension funds 1 045 460  986 874
Contributions to be transferred to the Pension Fund   500
Excess/(Insuff icient) cover  97 301  50 284
Degree of coverage 110% 105%

Jun. 30, 13 Dec. 31, 12
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The average duration of the pension liability of Banco BPI employees is 18 years, including both current employees and pensioners. 
 
The sensitivity analysis to a variation of the main financial assumptions for the entire period covered by the actuarial valuation (and not 
just a variation in a given year) at June 30, 2013, would result in the following impact on the present value of the  past service liability (1) 

(2): 

 
 
1 Only the pensions attributed to the employees of Banco BPI were considered, the liability of which represents about 95% of the Group’s pension liabilities.   
2 The same calculation method and assumptions used in the calculation of the liabilities was used, only varying the assumptions under analysis. 
3 The increase in the changes in pensionable salaries applies only to the pensionable salary pension scheme component provided for in the Collective 

Labour Agreement (ACT), without any change in the pensionable salary increase for Social Security purposes, since it is the maximum risk of the salary 

evolution component.   
4 The change in the pension increase applies to pensions and supplements provided by the Bank, as well as pensions transferred to the Social Security, for 

which the Bank remains responsible for future updates.  

 

On December 31, 2012 the Bank recorded in the caption “Other Liabilities – Contributions to the Pension Fund” (Note 4.25) the amount 
of 500 t. euro relating to the contribution for 2012 made in 2013, after which the degree of coverage of the liability at that date will be 
105%. Even without the above mentioned contribution the degree of coverage was already higher than 100%. 
 
Evolution of the degree of coverage of the liability in the last five years was as follows: 

 
 
The changes in the present value of the past service liability in the first half of 2013 and 2012 were as follows: 

 
 
The legal framework of the death subsidy payable by the Social Security was amended by Decree Law 13/2013 of January 25, in force 
as from February 1, which has reduced the maximum limit for death subsidies, from 6 to 3 times the IAS (social support index). Since 
the banking sector death subsidy is a cost of the banks, and in accordance with the Banking Sector Collective Labour Agreement it is 
calculated in accordance with Social Security legislation, Decree Law 13/2013 established a change in the conditions of the post-

by % amount
Change in the discount rate
Increase by 0.25% -4.2% ( 39 256)
Decrease by 0.25% 4.8%  44 835

Change in the pensionable salary increase rate 3

Increase by 0.25% 1.7%  16 013

Change in the pension increase rate 4

Increase by 0.25% 6.3%  59 058

(decrease)/increase

2013 2012 2011 2010 2009
Total past service liability  948 159  937 090  835 767 2 306 127 2 274 641
Net assets of the Pension Fund 1 045 460  986 874  801 250 2 409 393 2 463 809
Contributions to be transferred to the Pension Fund   500  37 888  1 375   18
Excess/ (insuff icient) cover  97 301  50 284  3 371  104 641  189 186
Degree of coverage 110% 105% 100% 105% 108%

Liability at the beginning of the period  937 090  835 767
Current cost:
     Of the BPI Group (  176)  1 339
     Of the employees  1 795  3 543
Interest cost  20 265  44 022
Actuarial (gain) and loss in the liability  80 147
Early retirements  3 747  27 871
Changes in the conditions of the Pension Plan  - Death subsidy ( 3 317) ( 38 718)
Pensions payable (estimate) ( 11 245) ( 18 310)
Partial transfer of retired and pensioners pension liabilities to the Social 
Security  1 543
Plan conversion of BPI Vida e Pensões (  114)
Liability at the end of the period  948 159  937 090

Jun. 30, 13 Dec. 31, 12
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retirement benefit plan liability of Banco BPI. The impact of this change is fully recognised in the statement of income for the year in 
which the change occurred. 
 
The changes in the pension funds in the first half of 2013 and 2012 were as follows: 

 
 
The estimated contributions to the pension plan to be made by employees in 2013 amounted to 3 577 t.euro. No contributions are 
expected to be made by the BPI Group. 
  
At June 30, 2013 and December 31, 2012 the assets of the Banco BPI Employees’ Pension Funds were as follows: 
 

 
 
Contributions to the Pension Funds in the first half of 2013 and in 2012 were paid in cash. 
 
The changes in the fair value of the pension fund assets used by entities of the BPI Group or representing securities issued by these 
entities in the first half of 2013 were as follows: 

 
 
  

Net assets of the Pension Fund at the beginning of the period  986 874  801 250
       Current cost:

Of the BPI Group   500  37 888
Of the employees  1 795  3 543

       Pension Fund income (net)
Income on Plan assets computed w ith the discount rate  22 437  47 158
Deviation of return on assets  44 680  113 350

       Pensions paid by the Pension Funds ( 10 826) ( 17 716)
Partial transfer of retired personnel and pensioners' pension liabilities to the 
Social Security  1 688
Plan conversion of BPI Vida e Pensões (  287)
Net assets of the Pension Fund at the end of the period 1 045 460  986 874

Jun. 30, 13 Dec. 31, 12

Liquidity 19.4% 2.8%
Fixed rate bonds

Listed 7.3% 29.5%
Floating rate bonds

Not listed 11.4% 6.5%
Portuguese shares

Listed 22.0% 20.4%
Not listed 3.5% 3.9%

Foreign shares
Listed 1.2% 1.2%

Real Estate 34.0% 34.6%
Others

Listed 1.1% 1.2%
100.0% 100.0%

Dec. 31, 12Jun. 30, 13

Fair value of the plan assets:
   Financial instruments issued by the BPI Group 
          Shares  7 499 (  278)  7 221
          Bonds  60 077 (  3)  60 074

 67 576 (  281)  67 295
   Premises used by the BPI Group  215 052 ( 3 286)  211 766

 282 628 ( 3 567)  279 062

Jun. 30, 13Dec. 31, 12 Changes in fair 
value
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The changes in the fair value of the pension fund assets used by entities of the BPI Group or representing securities issued by these 
entities in 2012 were as follows: 

 
 
As mentioned in Note 2.6, and in accordance with the requirements of IAS 19, the Bank recognizes the effects of re-measuring the net 
liability (asset) of the defined benefits relating to the pension plans and other post-employment benefits, directly in equity, in the 
Statement of comprehensive income, in the period in which they occur, including the actuarial gains and losses and deviations relating 
to the return on the pension fund assets. 
 
  

Fair value of the plan assets:
   Financial instruments issued by the BPI Group 
          Shares  2 719  2 300  2 480  7 499
          Bonds  60 088 (  11)  60 077

 62 807  2 300  2 469  67 576
   Premises used by the BPI Group  223 856 ( 8 804)  215 052

 286 663  2 300 ( 6 335)  282 628

Aquisitions Changes in fair 
value

Dec. 31, 12Dec. 31, 11
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The changes in actuarial deviations1 from 2008 to 2012 and in the first half of 2013 were as follows: 

 

1 Actuarial gains and losses due to differences between the actuarial assumptions and the amounts  

effectively realised and changes in the actuarial assumptions.  
2 Change in the calculation and payment rules of CGA – Caixa Geral de Aposentações pensions, which had  

the effect of reducing the amount of pensions payable by the Bank relating to employees for which years of  

service in the Public Sector were recognised. 
3 Excluding deviations relating to transferred liabilities. 
4 Includes 7 426 t. euro relating to deviations caused by changes in the salary growth calculating methodology.  
5 Includes (25) t. euro relating to BPI Vida e Pensões.  

Amount at December 31, 2008 ( 501 846)
Amortisation of deviations outside the corridor  10 743
Adjustment in the ACTV Table below  the estimate  17 385
Change in the actuarial  assumptions  84 083
Deviation in pension fund income  194 897
Deviation in pensions paid ( 1 601)
Deviation in mortality ( 5 545)
Others ( 4 794)
Amount at December 31, 2009 ( 206 678)
Amortisation of deviations outside the corridor   568
Adjustment in the ACTV Table below  the estimate  17 144
Deviation in pension fund income ( 59 904)
Deviation in pensions paid   714
Deviation in mortality ( 6 621)
Others   10
Amount at December 31, 2010 Proforma ( 254 767)
Adjustment in the ACTV Table below  the estimate  39 559
Change in the actuarial  assumptions  181 228
Deviation in pension CGA2  16 370
Deviation in pension fund income ( 300 665)
Deviation in pensions paid ( 1 098)
Others  2 668
Amount at December 31, 2011 ( 316 705)
Of which:
Deviation associated w ith the transferred liabilities ( 193 538)
Deviation associated w ith the liabilities that remain w ith the Bank ( 123 167)

Amount at December 31, 2011  (Note 4.31) 3 ( 123 167)
Adjustment in the ACTV Table below  the estimate  26 181
Change in the actuarial  assumptions 

Discount rate and pension increase rate ( 98 212)
Others 4 ( 9 026)

Deviation in pension fund income  113 349
Deviation in pensions paid   597
Others 5   885
Amount at December 31, 2012 (Note 4.31) ( 89 393)
Deviation in pension fund income  44 680
Deviation in pensions paid   420
Amount at June 30, 2013 (Note 4.31) ( 44 293)
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The consolidated financial statements as of June 30, 2013 and 2012 include the following amounts relating to coverage of the pension 
liability, in the captions “Interest, financial gain and loss with pensions” (Note 4.40), “Operating gains and losses” (Note 4.41) and 
“Personnel costs” (Note 4.42): 

 
1 Amount relating to the transfer to the Social Security of the liability for costs with the retirement and survivor pension liabilities of retired personnel and 

pensioners. 

 
The Members of the Executive Board of Banco BPI, S.A. and the remaining Board Members of Banco Português de Investimento 
benefit from a supplementary retirement and survivor pension plan. At December 31, 2006 a pension fund was started to cover this 
liability.  
 
The main actuarial assumptions used to calculate the pension liability were as follows:  

  
1 The life expectancy considered was one year greater than the mortality table used. 
2 Increase equal to the variation of the Consumer Index Prices rate in accordance with the rules of the pension plan. 

 
The actual results obtained in relation to the main financial assumptions were as follows: 
 

 
1 Determined solely on an annual basis. 
2 Calculated based on the changes in pensionable salaries of Directors serving in the Group companies in the beginning and end of the year. 
3 Corresponds to the variation rate of the IPC in accordance with the pension plan rules. 
4 Rate in relation to the first half of 2013, not annualized. 

 

 
  

Interest and f inancial gain and loss w ith pensions
Interest cost relating to the liabilities  20 265  22 280
Income on Plan assets computed w ith the discount rate ( 22 437) ( 22 732)

( 2 172) (  452)
Personnel costs

Current service cost (  176)   751
Increase in liability for early retirements  3 747  21 000
Compensation due to early retirements   338  4 000
Change in the pension plan conditions 

Death subsidy (Note 4.42) ( 3 317) ( 32 329)
  592 ( 6 578)

Operating (gains) / losses 1 (  145)

Jun. 30, 13 Jun. 30, 12

Demographic assumptions:
TV 73/77-M - 1 year TV 73/77-M - 1 year
TV 88/90-W - 1 year TV 88/90-W - 1 year

Incapacity table EKV 80 EKV 80
Personnel turnover 0% 0%
Decreases By mortality By mortality
Financial assumptions:
Discount rate

Beginning of the period 4.50% 5.50%
End of the period 4.50% 4.50%

Pensionable salary increase rate 1.00% 1.00%
Pension increase rate 2 1.00% 1.00%

Assumptions

Jun. 30, 13 Dec. 31, 12

Mortality table 1

Pensionable salary increase rate 000% 1 0.00% 2

Pension increase rate 3 000% 1 3.70%
Pension fund income rate 0.80% 4 9.05%

Jun. 30, 13 Dec. 31, 12
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At June 30, 2013 and at December 31, 2013 the past service liability of this plan and respective coverage by the Pension Fund were as 
follows:  

 
 
On December 31, 2012 the Bank recorded in the caption “Other Liabilities - Contributions to the Pension Fund” (Note 4.25) the amount 
of 2 475 t. euro relating to the contribution for 2012 made in 2013, after which the degree of coverage of liabilities in that date will be 
100%. 
 
The changes in the degree of coverage of the liabilities in the last five years were as follows: 

 
 
The changes in the present value of the past service liability of the plan in the first half of 2013 and in 2012 were as follows: 

  
 
The changes in the pension fund in the first half of 2013 and in 2012 were as follows: 
 

 
  

Present value of the past service liability 
       Liability for pensions under payment  16 305  16 636
       Past service liabilty relating to the current and former directors  19 700  18 477

 36 005  35 113
Net assets of the pension fund  34 967  32 638
Contributions to be transferred to the Pension Fund  2 475
Excess/(Insuff icient) cover ( 1 038)
Degree of coverage 97% 100%

Dec. 31, 12Jun. 30, 13

2013 2012 2011 2010 2009
Total past service liability  36 005  35 113  31 141  29 402  27 664
Net assets of the Pension Fund  34 967  32 638  28 335  29 477  26 564
Contributions to be transferred to the Pension Fund  2 475  2 806  1 308
Excess/ (insuff icient) cover ( 1 038)   75   208
Degree of coverage 97% 100% 100% 100% 101%

Liability at the beginning of the period  35 113  31 141
Current service cost   772  1 324
Interest cost   810  1 776
Actuarial (gain)/loss in the liability  2 174
Pensions payable (estimate) (  690) ( 1 302)
Liability at the end of the period  36 005  35 113

Dec. 31, 12Jun. 30, 13

Net assets of the Pension Fund at the beginning of the period  32 638  28 335
Contributions made  2 475  2 806
Pension Fund income (net)

Income on Plan assets computed w ith the discount rate   722  1 704
Deviation of return on assets (  462)   861

Pensions paid by the Pension Fund (  406) ( 1 068)
Net assets of the Pension Fund at the end of the period  34 967  32 638

Jun. 30, 13 Dec. 31, 12
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At June 30, 2013 and at December 31, 2012 the net assets of the Banco BPI Directors’ Pension Fund were as follows: 

 
 
Contributions to the Pension Funds in the first half of 2013 and in 2012 were paid in cash. 
 
As mentioned in Note 2.6, and in accordance with the requirements of IAS 19, the Bank recognizes the effects of re-measuring the 
liability (asset) of the defined benefit pension plans and other post-employment benefits, directly in equity, in the Statement of 
Comprehensive Income, in the period in which they occur, including the actuarial gains and losses and deviations in the return on 
pension fund assets. 
 
The changes in actuarial deviations from 2008 to 2012 and in the first half of 2013 were as follows: 

  
 
  

Liquidity 12.0% 11.7%
Fixed rate bonds 45.0% 43.7%
Indexed rate bonds 6.0% 7.6%
Shares 32.0% 34.8%
Real Estate 2.0% 1.7%
Others 3.0% 0.5%

100.0% 100.0%

Jun. 30, 13 Dec. 31, 12

Amount at December 31, 2008 (  430)
Deviation in pension fund income   588
Change in actuarial assumptions  1 020
Deviation in pensions paid   97
Others (  488)
Amount at December 31, 2009   787
Amortisation of deviations outside the corridor (  29)
Actuarial gains and (losses)   424
Deviation in pension fund income (  801)
Deviation in pensions paid   134
Amount at December 31, 2010 Proforma   515
Deviation in pension fund income ( 1 927)
Change in actuarial assumptions   994
Deviation in pensions paid   69
Amount at December 31, 2011 (  349)
Deviation in pension fund income   859
Change in actuarial assumptions ( 1 716)
Deviation in pensions paid   232
Others (  458)
Amount at December 31, 2012 (Note 4.31) (  974)
Deviation in pension fund income (  462)
Deviation in pensions paid   282
Amount at June 30, 2013 (Note 4.31) ( 1 154)
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The consolidated financial statements as of June 30, 2013 and 2012 include the following amounts relating to coverage of the pension 
liability for Directors, in the captions “Interest and financial gain and loss with pensions” (Note 4.40) and “Personnel costs” (Note 4.42): 

  

Interest and f inancial gain and loss w ith pensions
Interest cost relating to the liabilities   810   874
Income on Plan assets computed w ith the discount rate (  722) (  863)

  88   11
Personnel costs

Current service cost   772   662
Past service cost   1
Change in the pension plan conditions   3   2

  775   665

Jun. 30, 13 Jun. 30, 12
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4.27. Share capital 
 
The Shareholders’ General Meeting of April 24, 2013 authorised Banco BPI’s Board of Directors to do the following, after obtaining all 
the necessary permissions which, considering the terms and conditions (hereinafter referred to as Terms and Conditions) of the Core 
Tier 1 Equity Instruments (Contingent convertible subordinated bonds) subscribed for by the Portuguese State in Banco BPI’s 
recapitalization operation, are necessary for that purpose: 
 
a) to purchase treasury shares of up to 10% of Banco BPI’s share capital, provided that: 

i) the treasury shares are purchased on a market registered by the Securities Market Commission (Comissão do Mercado de 
Valores Mobiliários - CMVM), at a price between 120% and 80% of the weighted daily average prices of Banco BPI shares on 
the 10 official price market sessions managed by Euronext Lisboa - Sociedade Gestora de Mercados Regulamentados, S.A. 
(Euronext) preceding the date of purchase; or 

ii) the purchases result from assets received in payment agreements, to settle obligations emerging from contracts entered into by 
Banco BPI, provided that the value attributed, for that purpose, to the shares does not exceed the value determined by 
application of the criteria defined in (i) above; 
 

b) to sell Banco BPI shares provided that: 
i) the shares and options to purchase shares of Banco BPI are sold to employees and Directors of Banco BPI and subsidiaries, as 

share-based payments under the terms and conditions established in the Variable Remuneration Program (RVA) regulations;  
 ii) the shares sold are delivered to the Portuguese State, in the accordance with and under the terms of the “Alternative Interest 

Payment Mechanism” established in clause 6 of the Terms and Conditions;  
  or 

iii)   the shares are sold to third parties under the following conditions: 
1.  the shares are sold in a market registered at the Securities Market Commission (CMVM); and 
2. the shares are sold at a price not less than 80% of the weighted average of the daily weighted average prices of Banco BPI 

shares on the 10 official price market sessions managed by Euronext preceding the date of sale;  
 

c)   Carry out repurchase or resale agreements or the loan of shares of Banco BPI, provided that such operations are conducted with 
qualified investors that meet the requirements to be eligible counterparties of Banco BPI, in accordance with articles 30 and 317-D 
of the Securities Code (Código dos Valores Mobiliários). 

 
The purchases and sales authorized by this decision may be carried out within a period of eighteen months as from its date. This 
permission, duly adapted, also applies to the acquisition and sale of Banco BPI Shares by Banco Português de Investimento, S.A. 
 
Without affecting the freedom of decision and freedom to act under the above mentioned permissions, the Board of Directors, in 
carrying them out, must take into account, whenever it considers it necessary based on the circumstances, the terms of European 
Commission (EC) Regulation 2273/2003 of December 22, 2003, as well as compliance at all times with its Terms and Conditions, 
especially clause 11. 

 
On July 10, 2012, under the authority introduced into Banco BPI’s Statutes at the Shareholders’ General Meeting of June 27, 2012, the 
Board of Directors decided to increase share capital from 990  000 t. euro to 1 190 000 t. euro, in cash and with shareholders’ pre-
emptive rights, which decision was taken considering the Recapitalisation Plan approved in that Shareholders’  General Meeting, aimed 
at reinforcing Core Tier 1 own funds, in order to comply with the minimum ratios defined by the European Banking Authority and the 
Bank of Portugal (Notes 4.23 and 4.50). The share capital increase was made through the issuance of 400 million ordinary shares with 
no par value, at an issue price of 0.5 euro. The share capital increase was concluded on August 10, 2012, all the shares offered for 
subscription being fully subscribed for and so Banco BPI’s share capital is now 1 190 000 t. euro represented by 1 390 000 nominal 
dematerialized ordinary shares, with no par value. 
 
On June 27, 2012 the Shareholders’ General Meeting approved the conversion of Banco BPI shares into shares with no par value. 
 
Also at the Shareholders’ General Meeting held on June 27, 2012: 
a) Under the framework of approval of the issuance of financial instruments eligible for Core Tier 1 own funds (Contingent 

Convertible Subordinated bonds), with a total par value of 1 500 000 t. euro, approval was given for the share capital 
increases deemed necessary on the occurrence of any conversion event established in the related Terms and Conditions (in 
accordance with Order 8840-A/2012, of the Portuguese Minister of State and Finance of June 28); 

b) Authority was given to the Board of Directors to decide the capital increases necessary to realize the matter established in 
Section 6.4 of those Terms and Conditions relating to the payment in shares of the remuneration of the above mentioned 
instruments; 
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c) It was decided to suppress shareholders' pre-emptive rights in the subscription for the instruments referred to in a) and in the 
share capital increases referred to in b); 

d) Authorisation was given to the Board of Directors to use Banco BPI’s treasury shares to pay remuneration of the instruments 
referred to above. 

 
 
4.28. Share Premium account 
 
The changes in the share premium account in 2012 was as follows: 
 

 
 
The Shareholder’ General Meeting held on May 31, 2012 approved the use of share premiums of 128 432 t. euro to cover negative 
retained earnings (Note 4.31). 
 
The balance in the caption “Share Premiums” at June 30, 2013 is zero. In the first half of 2013 there were no changes in the balance of 
this caption. 
 
In accordance with Ministerial Order 408/99 of June 4, published in Diário da República – 1st B Series, nº 129, the share premium 
account may not be used to pay dividends or to acquire treasury shares. 
 
  

Balance at December 31, 2011  128 432
Use of share premiums to cover negative retained earnings ( 128 432)
Balance at December 31, 2012
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4.29. Other equity instruments and treasury shares 
 

These captions are made up as follows: 

 
 
The caption “Other equity instruments” includes accrued share-based payment program (RVA) costs relating to shares to be made 
available and options not yet exercised. 
 
Details of the share-based Variable Remuneration Program (RVA) are included in Note 4.49. 
 
The financial statements of the BPI Group as of June 30, 2013 and December 31, 2012 reflect 6 256 820 and 6 555 267 treasury 
shares, respectively, including 52 087 and 60 256 treasury shares to be made available under the RVA program for which ownership 
was transferred to the employees on the grant date.  
 
In the first half of 2013 and in 2012 the Bank recorded directly in shareholders’ equity, a loss of 4 990 t. euro and a gain of 1 179  
t. euro, respectively, on the sale of treasury shares hedging the variable remuneration (RVA) program.  
  

Other equity instruments 
  Cost of shares to be made available to Group employees

   RVA 2009 7
   RVA 2010 109 95
   RVA 2011 1 2
   RVA 2012 21 14
   RVA 2013 10

  Costs of options not exercised (premiums)
   RVA 2007  5 725
   RVA 2008   828   828
   RVA 2009   814   814
   RVA 2010   543   496
   RVA 2011   60   89
   RVA 2012   598   488
   RVA 2013   175

 3 159  8 558
Treasury shares
  Shares to be made available to Group employees

   RVA 2009   7
   RVA 2010   2   4
   RVA 2011   2   2
   RVA 2012   40   40

  Shares hedging RVA options
RVA 2007  8 076  11 348
RVA 2008  3 045  3 045
RVA 2009  3 147  3 147
RVA 2010   106   118
RVA 2011  2 528   133
RVA 2012   410   428

 17 356  18 272

Dec. 31, 12Jun. 30, 13
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4.30.  Revaluation reserves 

 
This caption is made up as follows: 

 
 
Deferred taxes have been calculated in accordance with current legislation and correspond to the best estimate of the impact of 
recognising the unrealized gains and losses included in the caption “Revaluation Reserves”. 
 
4.31.  Other reserves and retained earnings 
 
This caption is made up as follows: 

 
 
In accordance with Article 97 of the General Regime for Credit Institutions and Financial Companies, approved by Decree-Law 298/91 
of December 31 and amended by Decree-Law 201/2002 of September 25, Banco BPI must appropriate at least 10% of its net income 
each year to a legal reserve until the amount of the reserve equals the greater of the amount of share capital or the sum of the free 
reserves plus retained earnings. 
 
The Shareholders’ General Meeting held on May 31, 2012 approved the utilisation of share premiums of 128 432 t. euro and other 
reserves of 113 632 t. euro to cover negative retained earnings (Note 4.28).  
 
At June 30, 2013 and December 31, 2012 the share premium account and legal reserve of the companies of the BPI Group which, 
under the applicable regulations, may not be distributed, amounted to 175 928 t. euro and 163 931 t. euro, respectively which, weighted 
by Banco BPI’s effective participation percentage in these companies, amounted to 81 972 t. euro and 75 833 t. euro, respectively. 
These reserves are included in the captions consolidation reserves and retained earnings and revaluation reserves. 

Revaluation reserves
Reserves resulting from valuation to fair value of f inancial assets available for 
sale (Note 4.5):
    Debt Instruments
      Securities ( 126 428) ( 52 155)
      Hedging derivatives ( 487 703) ( 637 218)
    Equity Instruments  17 703  17 053
    Other (  910)  2 431
Reserve for foreign exchange difference on investments in foreign entities
   Subsidiary or associated companies ( 37 217) ( 36 672)
   Equity instruments available for sale (  3) (  4)
Legal revaluation reserve   703   703

( 633 855) ( 705 862)
Deferred tax reserve
Resulting from valuation to fair value of f inancial assets available for sale:
    Tax assets  182 742  244 037
    Tax liabilities ( 5 213) ( 45 789)

 177 529  198 248
( 456 326) ( 507 614)

Jun. 30, 13 Dec. 31, 12

Legal reserve  86 124  68 377
Merger reserve ( 2 463) ( 2 463)
Consolidation reserves and retained earnings  551 158  472 617
Other reserves  611 429  456 056
Actuarial deviations

Associated w ith the transferred liabilities ( 193 538) ( 193 538)
Associated w ith the liabilities that remain w ith the Bank ( 45 905) ( 90 825)

Taxes related to actuarial deviations  66 796  80 834
Loss on treasury shares ( 1 922) ( 6 912)
Taxes relating to gain on treasury shares   587  2 029

1 072 266  786 175

Jun. 30, 13 Dec. 31, 12
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The caption “Consolidation reserves” at June 30, 2013 and December 31, 2012 includes 8 388 t. euro and 5 783 t. euro, respectively, 
relating to the amount of the revaluation reserves of the companies recorded in accordance with the equity method, weighted by the BPI 
Group’s (effective) participation in them. 
 
4.32. Minority interests 

 
This caption is made up as follows: 

 
 
Minority interests in BPI Capital Finance at June 30, 2013 and at December 31, 2012 include 51 021 t. euro relating to preference 
shares: 

 
 
The C Series preference shares, with a nominal value of 1 000 each, issued in August 2003, entitle the holders to a non-cumulative 
preference dividend, if and when declared by the Directors of BPI Capital Finance, Ltd., at an annual rate equal to the three month 
Euribor rate plus a spread of 1.55 percentage points up to August 12, 2013 and thereafter to a non-cumulative preference dividend at a 
rate equal to the three month Euribor rate plus a spread of 2.55 percentage points. The dividends are payable quarterly on February 12, 
May 12, August 12 and November 12 of each year. The payment of dividends and redemption of the preference shares are guaranteed 
by Banco BPI. 
 
BPI Capital Finance, Ltd. will not pay any dividend on the preference shares if, during the year or quarter in progress, such dividend plus 
amounts already paid exceed Banco BPI’s distributable funds. 
 
The C Series preference shares are redeemable in whole or in part at their nominal value, at the option of BPI Capital Finance, Ltd. on 
any dividend payment date as from August 2013, subject to prior consent of the Bank of Portugal and Banco BPI. The C series 
preference shares are also redeemable in whole, but not in part, at the option of BPI Capital Finance, Ltd, with prior approval of the 
Bank of Portugal and Banco BPI, if a disqualifying capital event or tax event occurs. 
 
These shares are subordinate to all liabilities of Banco BPI and "pari passu" with any other preference shares that might be issued by 
the Group in the future. 

Minority shareholders in:
   Banco de Fomento Angola, S.A.  278 969  293 679  38 286  39 308
   BPI Capital Finance Ltd  51 157  51 144   467   704
   BPI Alternative Fund  7 399  7 874   134   11
   Fundo BPI Obrigações Mundiais (ex-Fundo BPI Taxa Variável)  2 111   9
   BPI Dealer - Sociedade f inanceira de Corretagem (Moçambique), S.A.R.L. (  40) (  2)
   BPI (Suisse), S.A.   7   5   2   1

 339 643  352 662  38 898  40 022

Jun. 30, 13 Jun. 30, 12

Statement of incomeBalance sheet

Jun. 30, 13 Dec. 31, 12

Jun. 30, 13 Dec. 31, 12
Issued Repurchased Balance Issued Repurchased Balance

"C" Series Shares  250 000 ( 198 979)  51 021  250 000 ( 198 979)  51 021
 250 000 ( 198 979)  51 021  250 000 ( 198 979)  51 021
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4.33. Off balance sheet items 
This caption is made up as follows:  

 
 
The caption “Assets given as collateral” at June 30, 2013 and at December 31, 2012 includes: 
• 3 922 671 t. euro and 4 432 349 t. euro, respectively, relating to captive credit and 9 069 746 t. euro and 9 784 331 t. euro 

relating to securities eligible for funding from the European Central Bank (ECB).  
• 5 801 t. euro and 7 247 t. euro relating to securities given in guarantee to the Securities Market Commission (Comissão do 

Mercado de Valores Mobiliários - CMVM) under the Investor Indemnity System (Sistema de Indemnização aos 
Investidores); 

• 45 465 t. euro and 71 691 t. euro relating to securities given in guarantee to the Deposit Guarantee Fund. 
 
Additionally, at June 30, 2013 and December 31, 2012 the caption “Assets given as collateral” includes, respectively, 626 635  
t. euro and 658 428 t. euro of securities and 198 555 t. euro and 195 290 t. euro of credit, given as collateral to the European 
Investment Bank. 
 
The “Options on assets” caption at June 30, 2013 and December 31, 2012 corresponds to share options issued by the BPI 
Group under the share-based payments program (RVA). 
 
The “Commitments to third parties - Securities subscription” caption at June 30, 2013 and December 31, 2012 corresponds to 
Banco BPI’s commitment to subscribe for commercial paper if the securities issued are not totally or partially subscribed for by 
the market. 
 
The “Term commitment to make annual contributions to the Deposit Guarantee Fund” caption at June 30, 2013 and December 
31, 2012 corresponds to BPI’s legally required irrevocable commitment, to pay to the Fund, upon request by it, the amount of 
the annual contributions not yet paid. 
 
The “Commitment to the Investor Indemnity System” caption at June 30, 2013 and at December 31, 2012 corresponds to BPI’s 
irrevocable commitment, legally required under the applicable legislation, to pay the System, if required to do so, its share of 
the amounts necessary to indemnify investors. 
 

Guarantees given and other contingent liabilities
    Guarantees and sureties 2 001 136 2 185 640
    Stand-by letters of credit  76 631  13 635
    Documentary credits  74 303  177 805
    Sureties and indemnities   86   79
Other guarantees given and contingent liabilities  13 200  13 200

2 165 356 2 390 359
Assets given as collateral 13 885 768 15 166 739
Commitments to third parties
   Irrevocable commitments
        Options on assets  10 414  55 047
        Irrevocable credit lines  1 788  1 582
        Securities subscription  242 110  206 070
        Term commitment to make annual contributions to the 
        deposit  Guarantee Fund  38 714  38 714
        Commitment to the Investor Indemnity System  10 107  9 944
        Other irrevocable commitments   303   707
   Revocable commitments 2 227 432 2 234 781

2 530 868 2 546 845
Responsibility for services provided
   Deposit and safeguard of assets 25 253 273 24 869 361
   Amounts for collection  118 497  131 737
   Assets managed by the institution 5 022 675 4 924 016

30 394 445 29 925 114

Dec. 31, 12Jun. 30, 13
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At June 30, 2013 the BPI Group managed the following third party assets: 
Investment Funds and PPRs 2 062 977
Pension Funds 1 1 991 311
1 Includes the Group companies’ Pension Funds. 

 
 
4.34. Financial margin (narrow sense) 
This caption is made up as follows: 

 
 
 
4.35. Gross margin on unit links 
This caption is made up as follows: 

 
 
 
  

Interest and similar income
Interest on deposits w ith banks   935  1 357
Interest on placements w ith credit institutions  17 848  14 967
Interest on loans to customers  271 472  358 583
Interest on credit in arrears  9 540  7 607
Interest on securities held for trading and available for sale  189 507  220 658
Interest on securitised assets not derecognised  87 970  124 807
Interest on derivatives  137 445  255 103
Interest on securities held to maturity   103   365
Interest on debtors and other aplications  1 685  2 228
Other interest and similar income  2 313  4 515

 718 818  990 190
Interest and similar expense
Interest on resources
   Of central banks  14 072  18 894
   Of other credit institutions  5 808  13 749
   Deposits and other resources of customers  214 010  308 428
   Debt securities  46 756  84 615
Interest from short selling   270  2 243
Interest on derivatives  161 442  268 410

 10 870  15 968
Interest on contingent convertible subordinated bonds  44 777
Interest on subordinated debt  1 473  2 877
Other interest and similar expenses   149   226

 499 627  715 410

Jun. 30, 12

Interest on liabilities relating to assets not derecognised on 
securitised operations

Jun. 30, 13

Income from financial instruments 
   Interest  1 254  2 308
   Gains and losses on f inancial instruments  3 194  4 959
Gains and losses on capitalisation insurance - unit links ( 4 448) ( 7 267)
Management and redemption comission  1 392  1 402

 1 392  1 402

Jun. 30, 12Jun. 30, 13
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4.36. Income from equity instruments 
This caption is made up as follows: 

 
 
4.37. Net commission relating to amortized cost 
This caption is made up as follows: 

 
 
4.38. Technical result of insurance contracts 
This caption is made up as follows: 

 
 
This caption includes the result of capitalization insurance with a discretionary participation feature (IFRS 4). Participation in the 
results of capitalization insurance is attributed at the end of each year and is calculated in accordance with the technical bases 
of each product, duly approved by the Portuguese Insurance Institute (Note 2.11). 

Conduril   276   184
SIBS   878  1 071
Viacer  1 568  1 561
Imofomento   305   63
Others   153   157

 3 180  3 036

Jun. 30, 12Jun. 30, 13

Commission received relating to amortised cost 
   Loans to customers  15 812  16 153
   Others   667   858
Commission paid relating to amortised cost
   Loans to customers ( 3 009) ( 3 265)
   Others (  631) (  906)

 12 839  12 840

Jun. 30, 12Jun. 30, 13

Premiums  258 861  123 033
Income from financial instruments  34 198  37 109
Cost of claims, net of reinsurance ( 209 739) ( 438 440)
Changes in technical provisions, net of reinsurance ( 49 293)  314 434
Participation in results ( 22 780) ( 23 886)

 11 247  12 250

Jun. 30, 12Jun. 30, 13
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4.39. Net commission income 
This caption is made up as follows: 

 
 
At June 30, 2013 and 2012, commissions received on insurance brokerage services or reinsurance is made up as follows: 

 
 
At June 30, 2013 and 2012 remuneration for insurance brokerage services rendered was received in full in cash and more than 
88% and 90%, respectively, of the commission results from insurance brokerage services for Allianz. 
 
  

Commissions received
On guarantees provided  11 811  12 477
On commitments to third parties  1 556   930
On insurance brokerage services  19 515  19 219
On banking services rendered  113 651  117 609
On operations realised on behalf of third parties  6 453  5 895
Other  1 519   996

 154 505  157 126
Commissions paid
On guarantees received   7   8
On financial instrument operations   178   312
On banking services rendered by third parties  19 048  19 303
On operations realised by third parties  1 300  2 022
Other (  182)   147

 20 351  21 792
Other income, net
Refund of expenses  13 611  13 053
Income from banking services  13 803  13 670
Charges similar to fees ( 4 444) ( 5 205)

 22 970  21 518

Jun. 30, 13 Jun. 30, 12

Life insurance
Housing  9 813  9 527
Consumer   803  1 773
Others  3 623  2 388

 14 239  13 688
Non-life insurance
Housing  2 226  2 053
Consumer   354   887
Others  2 696  2 591

 5 276  5 531
 19 515  19 219

Jun. 30, 13 Jun. 30, 12
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4.40. Net income on financial operations 
This caption is made up as follows: 

 
 
At June 30, 2013 and 2012, the caption “Gain and loss on trading derivative instruments” includes (10 271) t. euro and              
4 900 t. euro, respectively, relating to equity swaps contracted with Customers, which are hedged with shares classified in the 
caption “Equity Instruments”. 
 
The captions “Gain and loss on the revaluation of assets and liabilities hedged by derivatives” and “Gain and loss on hedging 
derivative instruments” at June 30, 2012 includes 26 639 t. euro relating to a gain on the repurchase of own bond issues (Notes 
4.18 and 4.24).  
 
The caption “Other gains and losses on financial operations” at June 30, 2013 and 2012, includes 5 964 t. euro and 108 536    
t. euro, respectively, relating to a gain on the repurchase of financial liabilities on securitization operations.  
 
The caption “Gain and loss on the sale of loans and advances to customers” at June 30, 2012, includes (2 613) t. euro of 
losses resulting from the repurchase of Banco BPI Pension Fund bonds relating to the securitization of housing loans. 
 
The caption “Gain and loss on financial assets available for sale – debt instruments” at June 30, 2013, includes 129 327 t. euro 
relating to the sale of Treasury Bonds and Treasury Bills issued by the Portuguese State. 
 
 
 
 
 
 
 
  

Gain and loss on operations at fair value
Foreign exchange gain, net  45 172  36 035
Gain and loss on f inancial assets held for trading 
    Debt instruments  2 066  4 501
    Equity instruments  12 843 ( 11 623)
    Other securities   1   2
Gain and loss on trading derivative instruments ( 11 928)  6 520

  415   168
Gain and loss on f inancial liabilities held for trading  1 111 ( 11 813)
Gain and loss on the revaluation of assets and liabilities 
hedged by derivatives ( 86 642)  127 277
Gain and loss on hedging derivative instruments  87 950 ( 100 090)
Other gain and loss on f inancial operations  6 155  108 768

 57 143  159 745
Gain and loss on assets available for sale
Gain and loss on the sale of loans and advances to customers   356 ( 3 083)
Gain and loss on f inancial assets available for sale
   Debt instruments  128 735  20 473
   Equity instruments (  15)   509

 129 076  17 899
Interest and financial gain and loss w ith pensions (Note 4.26)
Interest cost relating to the liabilities ( 21 075) ( 23 154)
Income on plan assets computed w ith the discount rate  23 159  23 595

 2 084   441

Jun. 30, 13

Gain and loss on other f inancial assets valued at fair value 
through profit or loss

Jun. 30, 12
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4.41. Net operating expenses 
This caption is made up as follows: 

 
 
Decree-Law 24/2013 of February 19 established the contributions from Banks to the new Resolution Fund regime created to 
prevent, mitigate and contain systemic risk. Notice 1/2013 and Instructions 6/2013 and 7/2013 of the Bank of Portugal 
established the payment of an initial and periodic contributions to the Resolution Fund. Banco BPI recorded in its June 30, 2013 
accounts an accrual of the initial contribution (Note 4.13), paid in June 2013 and of the periodic contribution to be paid in the 
second half of 2013 (Note 4.25). 
 
 
4.42.  Personnel costs 
This caption is made up as follows: 

 
 
The caption “Remuneration” at June 30, 2013 and 2012 includes the following costs relating to remuneration granted to the 
members of Banco BPI’s Board of Directors: 
• 1 446 t. euro and 1 991 t. euro, respectively, relating to remuneration paid in cash; and 
• 63 t. euro and 64 t. euro, respectively, relating to the accrued cost of the share-based remuneration program (RVA) in 

accordance with IFRS 2.  
 
The caption “Pension Fund” at June 30, 2013 and 2012 includes 2 074 t. euro and 2 138 t. euro, respectively, relating to costs 
of the Defined Contribution Pension Plan for employees of Banco de Fomento Angola.  
 
 
  

Operating income 
Gains on disposal of investiments in subsidiaries and 
associated companies   71
Gain on tangible assets held for sale   283   366
Gain on other tangible assets  3 069  1 388
Other operating income  1 814  1 802

 5 166  3 627
Operating expenses
Subscriptions and donations  1 484  1 873
Contributions to the Deposit Guarantee Fund  1 634  2 168
Contributions to the Resolution Fund  2 267
Contribution to the Investor Indemnity System   10   4
Loss on tangible assets held for sale   388   165
Loss on other tangible and intangible assets  4 379  2 423
Other operating expenses  1 805   985

 11 967  7 618
Other taxes
Indirect taxes  2 350  1 900
Direct taxes   461   488

 2 811  2 388

Jun. 30, 13 Jun. 30, 12

Remuneration  142 503  142 991
Long service premium (Note 2.7 and 4.25)  1 665  1 515
Pension costs (Note 2.6 and 4.26)  2 755  3 577
Early retirements (Note 4.26)  4 085  25 000
Death subsidy (Note 4.26) ( 3 317) ( 32 329)
Other mandatory social charges  31 834  33 692
Other personnel costs  5 029  5 029

 184 554  179 475

Jun. 30, 12Jun. 30, 13
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4.43.  Administrative Costs 
This caption is made up as follows: 

 
 
 
4.44. Income tax 
 
At June 30, 2013 and 2012, the income tax recognized in the statements of income, as well as the tax burden, measured by the 
relationship between the tax charge and profit before tax, are as follows: 
 

 
1 Considering net income of the BPI Group plus income tax and income attributable to minority interests less the earnings of associated companies (equity method). 

 

In the first half of 2013 and 2012 Banco BPI recorded, directly in retained earnings, income tax of 15 481 t. euro and 12 105 
t. euro, respectively, on actuarial deviations in pensions recognized in the period and on net gain/loss on treasury shares 
recognized in equity (Note 4.31.). 
 
 
  

Administrative costs
Supplies
   Water, energy and fuel  6 925  6 730
   Consumable material  2 746  3 208
   Other   511   583
Services
   Rent and leasing  25 282  26 198
   Communications and computer costs  20 509  20 801
   Travel, lodging and representation  4 154  4 083
   Publicity  8 480  9 832
   Maintenance and repairs  10 389  8 876
   Insurance  2 212  2 384
   Fees  2 283  2 307
   Legal expenses  2 993  1 371
   Security and cleaning  5 777  5 953
   Information services  2 550  2 248
   Temporary labour  2 077  2 107
   Studies, consultancy and auditing  2 905  4 583
   SIBS  9 941  9 079
   Other services  9 799  9 129

 119 533  119 472

Jun. 30, 12Jun. 30, 13

Current income tax
For the year  26 053  11 450
Correction of prior years ( 2 401) (  137)

 23 652  11 313
Deferred tax

Recognition and reversal of temporary differences ( 21 536)  2 099
Change in tax rate (  192)
On tax losses carried forw ard  16 828  7 018

( 4 900)  9 117
Contribution over the banking sector  6 529  6 945
Total tax charged to the statement of income  25 282  27 375
Net income before income tax 1  112 904  143 707
Tax burden 22.4% 19.0%

Jun. 30, 13 Jun. 30, 12
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Reconciliation between the nominal rate of income tax and the tax burden in June 2013 and 2012, as well as between the tax 
cost/income and the product of the accounting profit times the nominal tax rate are as follows:   

 
1 The calculation of deferred taxes relating to tax losses is based on a tax rate of 25% and not on the nominal tax rate (that includes State and Municipal surcharge). 

 

Deferred tax assets related to tax losses not recognized in the financial statements as of June 30, 2012 amount to  
1 353 t.euro. At June 30, 2012, the use of tax losses relates essentially to the activity of Banco de Fomento Angola and refers 
to previous year situations for which the corresponding deferred tax assets were not recorded. 
 
Current taxes are calculated based on the nominal tax rates legally in force in the countries in which the Bank operates: 

 
1 Regime applicable under the provisions of article 22 of the EBF. 

 
Deferred tax assets and liabilities correspond to the amount of tax recoverable and payable in future periods resulting from 
temporary differences between the amount of assets and liabilities on the balance sheet and their tax base. Deferred tax assets 
are also recognized on tax losses carried forward and tax credits.  
 
Profits distributed to Banco BPI by subsidiary and associated companies in Portugal are not taxed in Banco BPI as a result of 
applying the regime established in article 46 of the Corporate Income Tax Code, which eliminates double taxation of profits 
distributed. 
 
Deferred tax assets and liabilities are calculated using the tax rates decreed for the periods in which they are expected to 
reverse.   
 
 
  

Tax rate Amount Tax rate Amount

Net income before income tax  112 904  143 707
Income tax computed based on the nominal tax rate 33.4%  37 718 33.1%  47 596

Effect of tax rates applicable to foreign branches -0.1% (  121) -0.1% (  95)
Capital gain and impairment of investments (net) 0.2%   278 -1.9% ( 2 765)
Capital gain of tangible assets (net) -0.2% (  260) -0.3% (  424)
Income on Angolan public debt -20.0% ( 22 569) -13.2% ( 18 974)
Non taxable dividends -0.6% (  632) -0.6% (  816)
Tax on dividends of subsidiary and associated companies 2.6%  2 884 2.0%  2 930
Conversion of shareholders' equity of associated companies -0.2% (  287)
Tax benefits -0.7% (  813) -0.8% ( 1 175)
Impairment and provision for loans -0.4% (  469) 0.8%  1 161
Non tax deductible pension costs 1.1%  1 224 -0.1% (  159)
Interest recognised on minority interests -0.1% (  138) -0.1% (  186)
Correction of prior year taxes -1.1% ( 1 255) 0.3%   376
Diferential of tax rate on tax losses 1 0.1%   126 0.8%  1 204
Diference betw een the current income tax rate and deferred tax rate 1.0%  1 138 -0.1% (  114)
Use of tax losses -6.0% ( 8 597)
Effect of change in the rate of deferred tax -0.2% (  199)
Contribution over the f inancial sector 5.8%  6 529 4.8%  6 945
Autonomous taxation 0.6%   627 0.5%   657
Other non taxable income and expenses 1.1%  1 214 0.1%   97

22.4%  25 282 19.0%  27 375

Jun. 30, 13 Jun. 30, 12

Net income 
before 

income tax

Current tax 
rate

Net income 
before 

income tax

Current tax 
rate

Companies w ith income tax rate of 25% and Surcharge betw een [1.5% ; 5%[  25 571 30.5%  64 863 30.9%
Companies w ith income tax rate of 35% (Angola)  85 461 35.0%  78 773 35.0%
Investment funds1  1 871   72

 112 903 33.4%  143 707 33.1%

Jun. 30, 13 Jun. 30, 12
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Deferred tax assets and liabilities at June 30, 2013 and December 31, 2012 are as follows: 

 
 
Deferred tax assets are recognized up to the amount expected to be realized through future taxable profits. 
 
 

Deferred tax
Assets (Note 4.12)  540 257  608 483
Liabilities (Note 4.22) ( 44 454) ( 89 815)

 495 803  518 668
Recorded by corresponding entry to:

Retained earnings  234 797  273 567
Other reserves - Actuarial deviations  78 578  83 206
Fair value reserve (Note 4.30)  177 529  198 248

Financial instruments available for sale  177 529  198 248
Net income  4 900 ( 36 353)

 495 803  518 668

Dec. 31, 12Jun. 30, 13
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The changes in deferred taxes in the first half of 2013 are as follows: 

 

Deferred tax assets 
Pension liability  6 263 ( 2 836)   7  3 434
Early retirements  31 959 ( 3 315)  28 644
Advertising campaigns   70   70
Banco BPI Cayman net income   225   225
Taxed provisions and impairment  136 166 (  590)  18 647  154 223
Long service premium  6 117   392  6 509
Tax losses  71 934 ( 10 948) ( 5 880)  55 106
Financial instruments available for sale  244 672   891  7 789 ( 69 746)  183 607
Actuarial deviations  83 205 ( 4 627)  78 578
Actuarial deviations after 2011  8 487 ( 8 487)
Tax deferral of the impact of transition to NCA  27 172 (  771)  26 401
Others   700 (  82)   113  2 740 (  11)  3 460

 608 483 ( 23 170)  22 659  10 529 ( 78 243)  540 257
Deferred tax liabilities 
Revaluation of tangible f ixed assets (  721)   19 (  702)
Revaluation of assets and liabilities hedged by derivatives (  267) (  153) (  420)
Subsidiary's equity conversion (  691)   301 (  390)
Dividends to be distributed by subsidiary and associated companies ( 8 032) ( 2 861)  5 484   161 (  5) ( 5 253)
RVA's  1 442 ( 1 442)
Loan impairment
Financial instruments available for sale ( 49 971)   631  39 867 ( 9 474)
Repurchase of liabilities and preference shares ( 30 132)  4 129  1 371 ( 24 632)
Reversal of gains in the consolidated accounts ( 3 434) ( 3 434)
Others (  1) ( 1 375)  1 228 (  1) (  149)

( 89 815) ( 6 891)  12 302  41 397 ( 1 447) ( 44 454)
 518 668 ( 30 061)  34 961  51 926 ( 79 691)  495 803

Balance at 
Dec. 31, 12

Balance at 
Jun. 30, 13

Costs Income Increases Decreases

Corresponding entry to 
reserves and retained 

earnings
Corresponding entry to net 

income 
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The changes in deferred taxes in the first half of 2012 are as follows: 

 

Deferred tax assets 
Pension liability  23 697 ( 12 476)  11 221
Early retirements  33 028 (  21)   669  33 676
Advertising campaigns   263 (  129)   134
"Taxa garantida" operations   94 (  46)   48
Net income of Banco BPI Cayman   225   225
Taxed provisions and impairment  91 413  27 677  119 090
Long service premium  6 938   50  6 988
Tax losses  109 908 ( 2 946) ( 4 072)  102 890
Financial instruments available for sale  507 094 (  272)   56   208 ( 123 813)  383 273
Actuarial deviations  92 789 ( 4 622) (  340)  87 827
Actuarial deviations after 2011  8 744 ( 8 744)
Tax deferral of the impact of transition to NCA  28 770 (  799)  27 971
Others   535 (  16)   54   2 (  3)   572

 894 754 ( 21 327)  33 179   210 ( 132 900)  773 916
Deferred tax liabilities 
Revaluation of tangible f ixed assets (  773)   34 (  738)
"Taxa garantida" operations (  93)   46 (  47)
Revaluation of assets and liabilities hedged by derivatives (  445) (  133) (  577)
Subsidiary's equity conversion ( 1 293)   287 ( 1 006)
Dividends to be distributed by subsidiary and associated companies ( 8 269) ( 2 904)  6 640 (  261) (  2) ( 4 795)
RVA's (  7)   7   0
Loan impairment ( 3 783)  3 783 (  0)
Financial instruments available for sale ( 8 072) (  61) ( 5 094) ( 26 749) ( 39 975)
Repurchase of liabilities and preference shares ( 5 049) ( 28 732)   49  1 448 (  303) ( 32 588)
Actuarial deviations
Others (  63)   30   4 (  29)

( 27 839) ( 31 550)  10 582 ( 3 896) ( 27 054) ( 79 757)
 866 915 ( 52 878)  43 761 ( 3 686) ( 159 954)  694 159

Balance at 
Dec. 31, 11

Corresponding entry to 
reserves and retained 

earnings Balance at 
Jun. 30, 12

Costs Income Increases Decreases

Corresponding entry to net 
income 
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The BPI Group does not recognize deferred tax assets and liabilities on temporary taxable differences relating to investments in 
subsidiary and associated companies as it is improbable that such differences will revert in the foreseeable future, except as follows:  

• deferred tax liabilities relating to estimated dividends that Banco de Fomento Angola is expected to pay to the BPI Group 
companies in the following year out of profit for the year, are recognized; 

• deferred tax liabilities relating to all the distributable net income (including the undistributed part) of Banco Comercial e de 
Investimentos are recognized. 

 
 
4.45.  Earnings of associated companies (equity method) 
This caption is made up as follows: 

  
 
  

Banco Comercial e de Investimentos, S.A.R.L.  4 267  3 988
Companhia de Seguros Allianz Portugal, S.A.  4 801  1 900
Cosec – Companhia de Seguros de Crédito, S.A.  1 378  1 490
Finangeste – Empresa Financeira de Gestão e                           
Desenvolvimento, S.A. (  857)   342
Fundo BPI Obrigações Mundiais (ex-Fundo BPI Taxa Variável)   69
InterRisco - Sociedade de Capital de Risco, S.A.   24   191
Unicre - Instituição Financeira de Crédito, S.A.   578   763

 10 191  8 743

Jun. 30, 13 Jun. 30, 12
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4.46. Consolidated net income of the BPI Group 
The contribution of Banco BPI and subsidiary and associated companies to consolidated net income in the first halves of 2013 and 
2012 is as follows: 

 
1Adjusted net income. 
 
 
4.47. Personnel 
The average and period-end number of employees1 in the first halves of 2013 and 2012 were as follows: 

 
1 Personnel of the Group’s entities that were consolidated by the full consolidation method. This includes personnel of the  

foreign branches of Banco BPI. 
 2 This includes the executive directors of Banco BPI and BPI Investimentos. 
 
 

Banks
   Banco BPI, S.A.1 ( 33 733)  21 492
   Banco Português de Investimento, S.A.1 (  189)  1 715
   Banco de Fomento Angola, S.A.1  35 941  36 900
   Banco Comercial e de Investimentos, S.A.R.L.1  3 904  3 648
   Banco BPI Cayman, Ltd   858   910
Specialised credit
   BPI Locação de Equipamentos, Lda   24   58
Asset management and brokerage
   BPI Dealer - Sociedade Financeira de Corretagem (Moçambique), S.A.R.L. (  449) (  19)
   BPI Gestão de Activos  - Sociedade Gestora de Fundos de Investimento Mobiliários, S.A.  3 660  4 171
   BPI - Global Investment Fund Management Company, S.A.   268   174
   BPI (Suisse), S.A.  1 932  1 044
   BPI Alternative Fund: Iberian Equities Long/Short Fund   910   61
   BPI Alternative Fund: Iberian Equities Long/Short Fund    Luxembourg   59
   Fundo BPI Obrigações Mundiais (ex-Fundo BPI Taxa Variável) 1 (  202)
Venture capital / development
   BPI Private Equity - Sociedade de Capital de Risco, S.A.   357   129
   Inter-Risco - Sociedade de Capital de Risco, S.A. 1   24   191
Insurance
   BPI Vida e Pensões - Companhia de Seguros, S.A.  40 209  10 991
   Cosec - Companhia de Seguros de Crédito, S.A. 1  1 378  1 490
   Companhia de Seguros Allianz Portugal, S.A.  4 801  1 900
Others
   BPI, Inc   57 (  1)
   BPI Madeira, SGPS, Unipessoal, S.A.   71 (  13)
   BPI Capital Finance
   BPI Capital Africa1 (  888) (  691)
   Finangeste - Empresa Financeira de Gestão e Desenvolvimento, S.A.1 (  857)   342
   Unicre - Instituição Financeira de Crédito, S.A.   578   763

 58 915  85 053

Jun. 30, 13 Jun. 30, 12

Average End of Average End of
for the period period for the period period

Executive directors2   10   10   10   10
Management staff   613   614   609   611
Other staff  5 326  5 385  5 485  5 544
Other employees  2 921  2 909  2 878  2 837

 8 870  8 918  8 982  9 002

Jun. 30, 13 Jun. 30, 12
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4.48. Financial risks 
 
Fair value 
 
Fair value is determined whenever possible based on the price in an active market. A market is considered to be active, and therefore 
liquid, when it is accessed by equally knowledgeable counterparties and is traded on a regular basis.  
 
The valuation for financial instruments for which there are no prices in an active market is described in the following sections. 
 
 
Financial instruments recorded in the balance sheet at fair value 
 
Debt instruments and equity instruments 
 
In the case of debt instruments with no prices in active markets, due to the lack of liquidity and absence of regular transactions, 
alternative methods of valuing assets are used, namely: 
 -  assets valued based on third party bid prices considered to be reliable; or, 
 - assets valued based on Net Asset Value updated and disclosed by their managers; 
 - assets valued based on prices disclosed by the entities involved with the structuring of the transactions; or 

 -  assets for which impairment tests are made based on indicators of the performance of the underlying operations (degree of 
protection by subordination of the parts owned, rates of delinquency of the underlying assets, evolution of the ratings). 

 
For unquoted shares, fair value is estimated based on an analysis of the issuer’s financial position and results, risk profile and market 
valuations or transactions for companies with similar characteristics. 
 
If a market value is not available and it is not possible to determine fair value reliably, equity instruments are recognized at historical 
cost and are subject to impairment tests. 
 
Financial derivative instruments 
 
Financial derivative transactions in the form of foreign exchange contracts, interest rate contracts, contracts on shares or share 
indices, inflation contracts or a combination of these, are carried out in over-the-counter (OTC) markets and in organized markets 
(especially stock exchanges).  
 
The majority of over-the-counter derivatives (swaps, fras, caps, floors and standard options) are valued based on generally accepted 
methods: 
 -  based on the present value of future flows (cash flows), considering the relevant interest rate curve, at the time of the 

calculation (mark-to-market: such as swaps); or 
 - through models to determine the price from statistical models (such as Black & Scholes), based on generally accepted 

assumptions (mark to model: such as options). 
  
Valuation techniques use as input representative variables of market conditions at the date of the financial statements. 
 
Market interest rates are determined based on information published in electronic trading platforms (such as Bloomberg, Reuters), 
and adjusted for liquidity and credit risk. 
 
Interest rates for specific terms of cash flows are determined by suitable interpolation methods. The same interest rate curves are 
also used in the projection of nondeterministic cash flows such as the indexers. 
 
For derivatives in which there has been counterparty default in the payment of contractual flows, fair value corresponds to its 
replacement value at the moment of early settlement, adjusted for expected of collectability. 
 
In determining the fair value of derivatives, specific valuations provided by counterparties or by external parties are also used, 
ensuring in the latter case the reliability of the information provided through regular monitoring and validation of the valuations 
obtained, and through regular backtesting in relation to observable market transactions. 
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For presentation purposes in this note, the financial instruments recorded in the balance sheet at fair value are classified in 
accordance with the following hierarchy established in IFRS 13: 

• Level 1 – Price in an active market 

This category includes, in addition to financial instruments listed on Stock Exchanges, financial instruments valued based on prices in 
active markets (executable bids) published in electronic trading platforms. 

• Level 2 – Valuation techniques based on market inputs 

This level includes financial instruments valued by reference to valuation techniques based on market prices for instruments with 
similar characteristics or similar financial instruments held by the Group, including observable market prices for financial assets for 
which significant decreases in trading volumes have occurred, or financial instruments valued based on internal models using inputs 
which are mainly observable in the market (such as interest rate curves or exchange rates). This level also includes financial 
instruments valued based on third party purchase prices (indicative bids), considering observable market data. 

• Level 3 – Valuation techniques using mainly inputs not based on observable market data 

Financial assets and liabilities are classified as Level 3 if a significant proportion of their book value is the result of inputs not based 
on observable market data, namely: 

•  unlisted shares, bonds and derivative financial instruments that are valued based on in-house developed models for which 
there is no generally accepted market consensus as to the inputs to be used; and  

• bonds valued based on third party indicative bids, based on theoretical models. 

Financial instruments recorded in the balance sheet at amortized cost 
 
The fair value of financial instruments recorded at amortized cost is determined by the BPI Group through valuation techniques.  
 
Fair value may not correspond to the realizable value of these financial instruments in a sale or liquidation scenario, having not been 
determined for that purpose. 
 
The valuation techniques used are based on market conditions applicable to similar operations as of the date of the financial 
statements, such as the value of their discounted cash flows based on interest rates considered as most appropriate, namely:  
 

• in interbank operations (Loans and advances to credit institutions and Resources of credit institutions) yield curves for 
interbank operations at the reference date of the financial statements are used; 

 
•  in operations with customers (Loans to costumers and Resources of customers) the weighted average of spreads over the 

reference rates used by the Bank in the previous month for similar operations is considered, taking into account the need to 
obtain a significant sample of operations for each class of product considered;  
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•  reference rates for bond issuances (Debt securities and Subordinated debt) are applied, taking into account the residual 
maturity and degree of subordination. In the past, money market and swap curves were used as a basis for determining the 
reference rates for mortgage and public sector bonds and curves obtained from market prices were used for bonds not 
collateralized by assets. As from December 31, 2011, given the lack of market references for Portuguese issuances, the 
Portuguese public debt curve was gradually introduced as a working basis, potentially increased by a spread to represent 
the differential risk of the Bank and the degree of subordination, this basis being that currently used to determine the 
discount rate for all bonds issued. At June 30, 2013 and December 31, 2012 a nil spread was considered for mortgage and 
public sector bonds and for senior bonds, as it was believed that the market sees the Bank's risk as similar to that of the 
Portuguese Republic. For subordinated debt, at June 30, 2013 spreads over the rates used for senior issuances, increasing 
with the residual maturity and degree of subordination were used, and having as a ceiling the spread for contingent 
convertible subordinated bonds. For these, at June 30, 2013 and December 31, 2012, the implicit rates of the bonds were 
used, thus having fair value equal to book value. At December 31, 2012, as a more adequate reference could not be found 
for subordinated debt, the Bank opted to use a fair value (85% of par value) which was consistent with the significant 
improvement observed in the senior debt market compared to December 31, 2011.  

 
The reference rates used to calculate the discount factors at December 31, 2013 are listed in the table below. For each set of 
operations the above mentioned applicable spreads are added.  

 
 
The fair value of “Held to maturity investments” is based on market prices or third party purchase prices, when available. If these do 
not exist, fair value is estimated based on the discounted value of the expected cash flows of principal and interest. 
 
The fair value of spot operations (including Cash and deposits at central banks, Deposits at other credit institutions repayable on 
demand and Demand deposits included in Resources of customers and other debts) corresponds to their book value. 
 

1 month 3 months 6 months 1 year 2 years 3 years 5 years 7 years 10 years 30 years
EUR 0.12% 0.22% 0.34% 0.53% 0.61% 0.80% 1.25% 1.61% 2.02% 2.51%

GBP 0.49% 0.51% 0.60% 0.90% 0.82% 1.03% 1.57% 2.04% 2.56% 3.33%

USD 0.19% 0.27% 0.41% 0.69% 0.51% 0.82% 1.58% 2.15% 2.70% 3.46%

JPY 0.12% 0.16% 0.23% 0.42% 0.27% 0.33% 0.51% 0.73% 1.02% 1.94%
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The fair value of financial instruments at June 30, 2013 is made up as follows: 

 
1 Unlisted securities for which it was not possible to determine fair value on a reliable basis. 
 2 This caption is presented in the balance sheet as Financial assets held for trading and at fair value through profit or loss. 
3 Financial instruments recognized in the balance sheet at amortized cost classified as Level 2, in accordance with the fair value hierarchy established in IFRS 13. 
4 Financial instruments recognized in the balance sheet at amortized cost classified as Level 3, in accordance with the fair value hierarchy established in IFRS 13. 
5 Demand deposits valued at their nominal amount. Term deposits and other resources not payable on demand classified as Level 3, in accordance with the fair value hierarchy established in IFRS 13. 

  

Type of f inancial instrument
Net book 

value

Recorded in 
the balance 
sheet at fair 

value

Recorded in 
the balance 

sheet at 
amortised 

cost

Total Difference

Assets
Cash and deposits at Central Banks 1 257 310 1 257 310 1 257 310 1 257 310
Deposits at other credit institutions  322 562  322 562  322 562  322 562
Financial assets held for trading and at fair value 
through profit or loss  838 787  838 787  838 787  838 787
Financial assets available for sale 9 489 962 9 489 962 9 489 962  8 126 9 498 088
Loans and advances to credit institutions 1 878 190 1 872 629 1 872 629 ( 5 561) 1 878 190
Loans and advances to customers 27 014 366 24 314 982 24 314 982 (2 699 384) 27 014 366
Held to maturity investments  253 029  245 731  245 731 ( 7 298)  253 029
Trading derivatives 2  261 803  261 803  261 803  261 803
Hedging derivatives  205 958  205 958  205 958  205 958

41 521 967 10 796 510 28 013 214 38 809 724 (2 712 243)  8 126 41 530 093
Liabilities 

Resources of central banks 4 132 763 4 132 616 4 132 616   147 4 132 763
Financial liabilities held for trading   97   97   97   97
Resources of other credit institutions 1 883 999 1 885 112 1 885 112 ( 1 113) 1 883 999
Resources of customers and other debts 25 378 954 25 565 771 25 565 771 ( 186 817) 25 378 954
Debt securities 2 884 530 2 771 265 2 771 265  113 265 2 884 530
Financial liabilities relating to transferred assets 1 477 959 1 407 537 1 407 537  70 422 1 477 959
Trading derivatives  260 680  260 680  260 680  260 680
Hedging derivatives  616 472  616 472  616 472  616 472
Technical provisions 2 352 222 2 352 222 2 352 222 2 352 222
Contingent convertible subordinated bonds 1 041 633 1 041 633 1 041 633 1 041 633
Other subordinated debt and participating bonds  144 350  118 018  118 018  26 332  144 350

40 173 659  877 249 39 274 173 40 151 423  22 236 40 173 659
1 348 308 (1 341 699) (2 690 007)  8 126 1 356 434

( 597 341)
Total (3 287 348)
Valuation differences in f inancial assets recognised in revaluation reserves

Total book 
value

Assets valued at 
historical cost 1

Fair value of f inancial instruments
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The fair value of financial instruments at December 31, 2012 is made up as follows: 

 
1 Unlisted securities for which it was not possible to determine fair value on a reliable basis. 
 2 This caption is presented in the balance sheet as Financial assets held for trading and at fair value through profit or loss. 
3 Financial instruments recognized in the balance sheet at amortized cost classified as Level 2, in accordance with the fair value hierarchy established in IFRS 13. 
4 Financial instruments recognized in the balance sheet at amortized cost classified as Level 3, in accordance with the fair value hierarchy established in IFRS 13. 
5 Demand deposits valued at their nominal amount. Term deposits and other resources not at demand classified as Level 3, in accordance with the fair value hierarchy established in IFRS 13. 

 

Type of f inancial instrument
Net book 

value

Recorded in the 
balance sheet at 

fair value

Recorded in the 
balance sheet at 
amortised cost

Total Difference

Assets
Cash and deposits at Central Banks 1 269 365 1 269 365 1 269 365 1 269 365
Deposits at other credit institutions  453 438  453 438  453 438  453 438
Financial assets held for trading and at fair value 
through profit or loss  782 619  782 619  782 619  782 619
Financial assets available for sale 10 244 083 10 244 083 10 244 083  8 799 10 252 882
Loans and advances to credit institutions 1 710 727 1 706 108 3 1 706 108 ( 4 619) 1 710 727
Loans and advances to customers 27 345 473 24 645 459 4 24 645 459 (2 700 014) 27 345 473
Held to maturity investments  445 298  432 862 3  432 862 ( 12 436)  445 298
Trading derivatives 2  329 027  329 027  329 027  329 027
Hedging derivatives  280 737  280 737  280 737  280 737

42 860 767 11 636 466 28 507 232 40 143 698 (2 717 069)  8 799 42 869 566
Liabilities 

Resources of central banks 4 270 918 4 272 065 3 4 272 065 ( 1 147) 4 270 918
Financial liabilities held for trading   233   233   233   233
Resources of other credit institutions 2 568 421 2 569 271 3 2 569 271 (  850) 2 568 421
Resources of customers and other debts 24 621 139 24 703 940 5 24 703 940 ( 82 801) 24 621 139
Debt securities 3 787 627 3 612 158 3 3 612 158  175 469 3 787 627
Financial liabilities relating to transferred assets 1 590 984 1 356 331 4 1 356 331  234 653 1 590 984
Trading derivatives  339 931  339 931  339 931  339 931
Hedging derivatives  814 983  814 983  814 983  814 983
Technical provisions 2 255 364 2 255 364 3 2 255 364 2 255 364
Contingent convertible subordinated bonds 1 200 279 1 200 279 3 1 200 279 1 200 279
Other subordinated debt and participating bonds  156 331  132 760 3  132 760  23 571  156 331

41 606 210 1 155 147 40 102 168 41 257 315  348 895 41 606 210
1 254 557 (1 113 617) (2 368 174)  8 799 1 263 356

( 669 893)
Total (3 038 067)
Valuation differences in f inancial assets recognised in revaluation reserves

Total book 
value

Assets valued at 
historical cost 1

Fair value of f inancial instruments
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The book value of the financial instruments recorded in the balance sheet at fair value at June 30, 2013, is made up as follows by 
valuation methodologies: 
 

 
 
The book value of the financial instruments recorded in the balance sheet at fair value at December 31, 2012, is made up as follows by 
valuation methodologies: 
 

 
 
At June 30, 2013 and at December 31, 2012 financial assets held for trading and at fair value through profit or loss included in Level 3 
correspond essentially to bonds valued through indicative Bids based on theoretical models or in-house developed models.  
 
At June 30, 2013 and at December 31, 2012 financial assets available for sale included in Level 3 correspond essentially to Angolan 
public debt securities. They also include bonds collateralized by assets (ABS’s) and private equity investments. 

At June 30, 2013 and December 31, 2012 trading and hedging derivatives included in Level 3 refer mainly to: 

•  options or swaps negotiated with Customers with an optional component and the related hedging with the market;  

• embedded options in structured bonds issued by Banco BPI, with remuneration indexed to baskets of shares / share indexes, 
commodities and exchange rates, and operations negotiated with the market to hedge the optional risk of these bonds. 

Type of f inancial instrument

Active 
market 
listings 

(Level 1)

Market data 
(Level 2)

Models 
(Level 3)

Total
fair value

Assets
Financial assets held for trading and at fair value 
through profit or loss  692 620  22 778  123 389  838 787
Financial assets available for sale 7 474 797  56 854 1 958 311 9 489 962
Trading derivatives   505  225 225  36 073  261 803
Hedging derivatives   249  144 287  61 422  205 958

8 168 171  449 144 2 179 195 10 796 510
Liabilities 

Financial liabilities held for trading   97   97
Trading derivatives   6  225 316  35 358  260 680
Hedging derivatives  581 538  34 934  616 472

  103  806 854  70 292  877 249

Valuation techniques

Type of f inancial instrument 

Active 
market 
listings 

(Level 1)

Market data 
(Level 2)

Models 
(Level 3)

Total
fair value

Assets
Financial assets held for trading 
  and at fair value through profit or loss  590 064  23 592  168 963  782 619
Financial assets available for sale 7 948 122  58 333 2 237 628 10 244 083
Trading derivatives   44  287 114  41 869  329 027
Hedging derivatives   350  205 409  74 978  280 737

8 538 580  574 448 2 523 438 11 636 466
Liabilities 

Financial liabilities held for trading   233   233
Trading derivatives   167  298 066  41 698  339 931
Hedging derivatives   248  776 738  37 997  814 983

  648 1 074 804  79 695 1 155 147

Valuation techniques
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For financial instruments recorded at fair value in the balance sheet, the changes between December 31, 2012 and June 30, 2013 on 
assets and liabilities classified in Level 3, is made up as follows: 

 
 
Sales / redemptions of assets held for trading and at fair value through profit or loss correspond mainly to public debt securities issued 
by Angola and by Banco Nacional de Angola held by Banco de Fomento Angola that have matured. 
 
Sales / redemptions of assets available for sale correspond mainly to public debt securities issued by Angola and by Banco Nacional de 
Angola held by Banco de Fomento Angola that have matured. 

  
 
 
 
  

Held for trading 
and at fair value 
through profit or 

loss

Available for 
sale

Trading 
derivatives 

(net)

Hedging 
derivatives 

(net)
Total

Financial assets and liabilities

Net book value at December 31, 2012  168 963  2 237 628   171  36 981 2 443 743
Accrued interest (amount at December 31, 2012) (  64) ( 1 053)   569  6 285  5 737

In net income on f inancial operations   80 (  53)   458 ( 10 452) ( 9 967)
Potential gain / (loss)   103   458 ( 10 452) ( 9 891)
Effective gain / (loss) (  23) (  53) (  76)

In impairment loss (  598) (  598)
( 5 760) ( 5 760)

Purchases   120  15 017  15 137
Sales / redemptions ( 45 809) ( 288 985) ( 334 794)
Transfers in
Accrued interest (amount at June 30, 2013)   99  2 115 (  483) ( 6 326) ( 4 595)

Net book value at June 30, 2013  123 389 1 958 311   715  26 488 2 108 903

Gain / (loss) recognized in net income

Gain / (loss) recognized in revaluation reserves
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For financial instruments recorded at fair value on the balance sheet, the changes between December 31, 2011 and December 31, 
2012 in assets and liabilities classified in Level 3, are made up as follows: 

 
 
The purchase of assets held for trading and at fair value through profit or loss corresponds mostly to public debt securities issued by 
Angola and by Banco Nacional de Angola (BNA), acquired by Banco de Fomento Angola.  
 
The purchases recorded in the available for sale portfolio include 60 000 t. euro relating to the acquisition of participating units of Fundo 
de Reestruturação Empresarial FCR and 20 000 t. euro relating to the acquisition of participating units of Fundo de Recuperação FCR. 
 
Sales / redemptions of assets available for sale correspond mainly to public debt securities issued by Angola and by Banco Nacional de 
Angola held by Banco de Fomento Angola that have matured. 

  
Derecognition of financial instruments 
 
During the first half of 2013 and in 2012 no financial instruments for which it was not possible to reliably determine their fair value were 
derecognized and so there was no impact on net income for the period arising from this. 
 
  

Held for trading 
and at fair value 
through profit or 

loss

Available for 
sale

Trading 
derivatives 

(net)

Hedging 
derivatives 

(net)
Total

Financial assets and liabilities

Net book value at December 31, 2011  39 655  2 565 505  2 258  38 875 2 646 293
Accrued interest (amount at December 31, 2011) (  130) ( 1 930) (  270)  11 843  9 513

In net income on f inancial operations   440   61 ( 1 248) ( 7 452) ( 8 199)
Potential gain / (loss)   97 (  5) ( 1 248) ( 7 452) ( 8 608)
Effective gain / (loss)   343   66   409

In impairment loss ( 13 120) ( 13 120)
 2 189  2 189

Purchases  142 317  92 168  234 485
Sales / redemptions ( 13 783) ( 408 492) ( 422 275)
Transfers in   400   194   594
Accrued interest (amount at December 31, 2012)   64  1 053 (  569) ( 6 285) ( 5 737)

Net book value at December 31, 2012  168 963 2 237 628   171  36 981 2 443 743

Gain / (loss) recognized in net income

Gain / (loss) recognized in revaluation reserves
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Reclassification of financial assets 
 
The BPI Group reclassified bonds from Financial assets held for trading to Financial assets available for sale (Note 4.5), Loans and 
advances to customers (Note 4.7) and Held to maturity investments (Note 4.8) and from Financial assets available for sale (Note 4.5) to 
Loans and advances to customers (Note 4.7), as follows:  
 

 
 
In 2009 and 2008, in the context of the lack of liquidity in the bond market, the valuation prices that can be obtained for these securities 
did not reflect the prices on an active market traded on a regular basis. Therefore, the BPI Group decided to reclassify these bonds from 
financial assets held for trading to financial assets available for sale, loans and advances to customers and held to maturity investments. 
To determine the fair value of the financial assets available for sale, alternative valuation methods were used as described previously in 
this note. 
 
In 2011, due to the significant decrease in trading volumes of Greek sovereign debt securities, the BPI Group reclassified these 
securities from financial assets available for sale to loans represented by securities by their fair value at the date of reclassification 
(October 31, 2011). In 2012 these securities were exchanged under the agreement regarding the private sector involvement in the 
restructuring of Greek public debt. The new securities received were recorded in the caption “Financial assets available for sale” and 
were sold in 2012. 
 
In 2012 a security recorded in the financial assets at fair value through profit or loss portfolio was reclassified to the loans to customer’s 
portfolio as, due to the lack of liquidity of the bond market, its valuation did not reflect the price on an active market traded on a regular 
basis. 
 
In the first half of 2013 a security recorded in the financial assets available for sale portfolio was reclassified to the loans to customer’s 
portfolio as, due to the lack of liquidity of the bond market, its valuation did not reflect the price on an active market traded on a regular 
basis. 
 

Reclassification of bonds in 2008

( 64 296) ( 76 888)

Financial assets available for sale   308   335   335   601   654   654 5,81%

Loans represented by securities  36 002  36 592  18 760  36 002  36 592  18 904 6,37%

Held to maturity investments  27 986  30 195  25 218  40 285  43 537  37 975 6,29%

Reclassification of bonds in 2009

( 3 281) ( 4 070)

Loans represented by securities   245   293   394   262   307   404 5,34%

Held to maturity investments  3 036  4 579  3 781  3 808  5 575  4 527 5,98%

Reclassification of bonds in 2012

( 7 699) ( 7 699)

Loans represented by securities  7 699  7 663  7 002  7 699  7 662  6 606 2,78%

Reclassification of bonds in the first half of 2013

( 4 093) ( 4 093) ( 4 093)

Loans represented by securities  4 093  4 093  4 093 1,94%

 79 657  55 490  94 327  69 070

Fair value 
at         

Jun. 30, 13

Financial assets at fair value through profit or 
loss

Fair value 
at         

Dec. 31, 12

Financial assets held for trading

Financial assets held for trading

Book value on 
reclassif ication 

date

Book value 
at          

Jun. 30, 13

Book value on 
reclassif ication 

date

Financial assets at fair value through profit or 
loss

Dec. 31, 12Jun. 30, 13
Effective 

interest rate on 
reclassif ication 

date

Book value 
at          

Dec. 31, 12
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For purposes of determining the effective interest rate of the reclassified assets at the reclassification date, the BPI Group estimated 
that it would recover all future cash flows relating to the reclassified securities except for its Greek debt position, where it was estimated 
that half of the cash flows will be received. 
 
After the reclassification date, the gain / (loss) relating to fair value changes in these securities not recognized in the statement of 
income in the first half of 2013 and in 2012 and other gain / (loss) recognized in reserves and in the statement of income for  these 
years for the securities reclassified from financial assets held for trading, were as follows: 
  

 
 
The amounts of gain / (loss) relating to fair value changes not recognized in the statement of income correspond to gain / (loss) that 
would affect net income if the bonds had remained in the “Financial assets held for trading” portfolio. Part of these amounts would be 
offset by opposite results under the caption “Technical Provisions”, namely in the case of gain / (loss) on securities allocated to 
insurance portfolios with profit participation. 
 
The amounts presented in other gain / (loss) recognized in the statement of income include interest, premiums / discounts and other 
expenses. The amounts presented in other gain / (loss) recognized in reserves correspond to the fair value changes of financial assets 
available for sale after the reclassification date.  
 
Financial instrument risks 
 
The BPI Group assesses and controls risk in accordance with best practices and in compliance with the prudential rules and 
regulations, following the precepts, definitions and valuation methods recommended by the Basel Banking Supervision Committee in its 
three pillars.  
 
The Directors’ Report, presented together with the notes to Banco BPI’s financial statements, also includes a section relating to “Risk 
management”, which contains additional information about the nature and extent of the BPI Group’s financial risks. 
  

Reserves Statements 
of income

Reserves Statements 
of income

Financial assets available for sale   5   5   13   9   9   68

Loans represented by securities   261  1 152 ( 5 301)  1 152

Held-to-maturity investments   717  3 140  2 964  3 140

  983   5  4 305 ( 2 328)   9  4 359

Gain/ (loss) 
associated 

w ith fair value 
changes not 
recognized in 
the statement 

of income

Other gain / (loss) 
recognized in:

Jun. 30, 13 Dec. 31, 12

Other gain / (loss) 
recognized in:

Gain/ (loss) 
associated 

w ith fair value 
changes not 
recognized in 
the statement 

of income
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Exposure to sovereign debt 
 
The BPI Group's exposure to the debt of countries that have requested financial support from the European Union, the European 
Central Bank and the International Monetary Fund at June 30, 2013, excluding the insurance capitalization portfolios of BPI Vida e 
Pensões, was as follows: 

 
 
The fair value of the exposures to Portugal and Ireland was determined based on prices in international markets, the unrealized gains / 
(losses) and hedge accounting effect being reflected in specific reserve captions or in the statement of income, depending on whether 
the securities are classified in the available for sale securities portfolio or in the held for trading securities portfolio, respectively. In the 
case of the exposures to Portugal and Ireland, the BPI Group considers that at June 30, 2013 there was no objective evidence of 
impairment. 
 
At June 30, 2013 the BPI Group had no exposure to Greek sovereign debt. The BPI Group has in the financial assets available for sale 
portfolio, OTE PLC bonds (Hellenic Telecommunications Organization), the leading telecom operator in Greece, in the amount of 23 599 
t. euro and KION MORTGAGE Class A bonds (securitization of mortgage loans originated by the Greek Millennium bank) in the amount 
of 78 t. euro (Note 4.5). 
 
The following matters occurred regarding the Group's exposure to Greek sovereign debt at June 30, 2012, which was entirely sold in the 
second half of 2012. The exposure to Greek debt securities at June 30, 2012 is a result of the exchange of the securities held by the 
BPI Group at December 31, 2011 under the agreement regarding the private sector involvement in the restructuring of Greek public 
debt, as explained below. 
 
On February 21, 2012 the terms of the agreement regarding the private sector involvement in the restructuring of Greek public debt 
were announced, several documents relating to this matter having been issued: “Announcement of the Eurogroup”, "Announcement of 
the Ministry of Finance of the Hellenic Republic" and "Invitation Memorandum of the Hellenic Republic". The main terms of the 
announced agreement were as follows: 

 
•  debt forgiveness of 53.5% of the nominal value of debt securities issued by the Greek Government held by private 

entities; 
 •  exchange of 46.5% of the previous debt securities issued by the Greek Government for: 

(i) new debt securities issued by the Greek Government with a nominal value equal to 31.5% of the nominal value of 
the previously held securities. The new securities mature in 2042, with partial repayment from 2023 onwards and 
the following remuneration: 2% annually up to 2015; 3% annually from 2015 to 2020; 3.65% in 2021 and 4.3% 
annually after 2021; and 

(ii) debt securities of the European Financial Stability Fund with maturity of one and two years, with a nominal value 
equal to 15% of the nominal value of the previously held debt securities issued by the Greek Government. 

 •  Issuance of Greek Republic securities (“Detachable GDP-Linked Securities”), with a nominal value equal to the nominal 
value of the new Greek debt securities, that may have annual remuneration of 1% from 2015 onwards if the Greek Gross 
Domestic Product achieves certain goals; 

•  exchange of the accrued interest up to February 24, 2012 relating to the previous debt securities issued by the Greek 
Government for debt securities of the European Financial Stability Fund with maturity of six months. 

 
  

BPI Group excluding insurance  
capitalization portfolios

Nominal 
Value

Net book 
value / fair 

value

Net gain/ 
(loss) on 

securities

Hedge 
accounting 

effect

Impairment 
recognized

Held for trading and at fair value through 
profit or loss  7 087  6 967 (  24)

Portugal  7 087  6 967 (  24)

Available for sale 5 666 160 5 553 464 ( 141 847) ( 263 046)
Portugal 5 331 160 5 190 076 ( 164 412) ( 224 146)
Ireland  335 000  363 388  22 565 ( 38 900)

Total exposure 5 673 247 5 560 431 ( 141 871) ( 263 046)
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Banco BPI decided to accept the Exchange Offer terms and the transaction was carried out on 12 March 2012. The terms of the 
Exchange Offer represented a loss of approximately 77%, in terms of the present value of the new securities received in the 
Exchange Offer in relation to the nominal amount of the debt securities issued by the Greek Government owned by the BPI Group 
at December 31, 2011. The present value of the new securities received in the Exchange Offer was determined as follows: 
(i) market prices at the date of the Exchange Offer (March 12, 2012) of the new debt securities issued by the Greek Government 

and of the debt securities issued by the European Financial Stability Fund; 
(ii) present value of the amounts referred to in paragraph (i) above to December 31, 2011 based on the original effective interest 

rate of the previous debt securities issued by the Greek Government;  
(iii) consideration of a zero value for the Greek Republic “Detachable GDP-Linked Securities”. 

 
Therefore, regarding the exposure to debt securities issued by the Greek government, in 2011 the Banco BPI recognized impairment 
losses of 468 898 t. euro.  Determination of these losses was made as follows: 
 
• On October 31, 2011 Banco BPI recognized impairment losses on Greek debt securities included in the financial assets available 

for sale portfolio (nominal value of 480 000 t. euro). The impairment losses recorded in the statement of income in the amount of 
400 549 t. euro, were based on the market price at that date (36.25%) and included 54 346 t. euro of unrealized losses arising from 
the interest rate risk hedge accounting effect. These impairment losses were recorded in the caption “Impairment losses and other 
provisions, net”. 

 
Due to the significant decrease in trading volumes of Greek public debt securities, after recognition of the impairment losses, Banco 
BPI reclassified these securities from financial assets available for sale portfolio to the Loans to customer’s portfolio at October 31, 
2011, by their fair value as of the reclassification date (182 184 t. euro). The effective interest rate on the reclassification date was 
established based on the available information at that date, considering an expected recoverable amount of 50% of the principal 
and interest of the securities. As established in IAS 39, this interest rate was used in the calculation of the amortized cost of these 
securities in the Loans to customer’s portfolio, after the reclassification. 

 
• After public announcement of the securities exchange conditions referred to above, Banco BPI recognized additional impairment 

losses on debt securities issued by the Greek Government, recorded in the Loans to customer’s portfolio in the amount of  
68 349 t. euro in the consolidated financial statements for 2011, including 6 952 t. euro relating to the hedge accounting effect. This 
amount was recorded in the statement of income caption Impairment losses and provisions for loans and guarantees. 

 
In the first half of 2012 the Exchange Offer was carried out, Banco BPI having received new debt securities issued by the Greek 
Government that, as there was an active market, were recorded in the financial assets available for sale portfolio. Banco BPI also 
received Greek Republic GDP indexed securities (“Detachable GDP – Linked Securities”) that were classified in the financial assets at 
fair value through profit or loss portfolio due to their derivative financial instrument characteristics.  
 
On June 30, 2012 Banco BPI recognized impairment losses of 16 102 t. euro on the new Greek public debt securities, determined 
based on their fair value, in accordance with the prices available in international markets. In the second half of 2012 Banco BPI sold 
these securities. Impairment of 2 443 t. euro was used and the amount of 13 659 t. euro was reversed (Note 4.20). 
 
The BPI Group’s exposure, excluding the insurance capitalization portfolios of BPI Vida e Pensões, to the debt of countries that have 
requested financial support from the European Union, the European Central Bank and the International Monetary Fund at June 30, 2013 
is as follows, by residual period to maturity: 

 
 
  

Maturity 2013 2014 2015 to 2020 > 2021 Total
Portugal  796 667 2 774 611 1 602 289  23 476 5 197 043
Ireland  363 388  363 388

 796 667 2 774 611 1 965 677  23 476 5 560 431
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The ratings of Portugal, Greece and Ireland are the following: 

 
 
In addition, at June 30, 2013, some insurance capitalization portfolios of BPI Vida e Pensões, fully consolidated in the financial 
statements of the BPI Group, held Portuguese and Greek sovereign debt bonds. 

 
 
As previously mentioned, in the first half of 2012 the Exchange Offer under the private sector involvement in the restructuring of the 
Greek Public debt was carried out, BPI Vida e Pensões having received new debt securities issued by the Greek Government, which 
were recorded in the financial assets at fair value through profit or loss portfolio. 
 
In 2011 BPI Vida e Pensões recognized impairment losses of 117 733 t. euro on debt securities issued by the Greek Government, as a 
result of the agreement regarding the private sector involvement in the restructuring of Greek public debt. The impairment losses were 
determined as follows: 
 
• On October 31, 2011 impairment losses of 78 135 t. euro were recognized in the insurance capitalization portfolio for debt 

securities issued by the Greek Government, recorded in the held to maturity investments portfolio considering an expected 
recoverable amount of 50% of the principal and interest of the securities, based on the available information at that date. 

 
The debt securities issued by the Greek Government recorded in the held to maturity investments portfolio of BPI Vida e Pensões 
were assigned to two types of products: 

 
• Products with guaranteed principal and income and a discretionary participation feature (insurance contracts), namely 

the “Novo Aforro Familiar” and “Reforma Aforro PPR” - impairment losses of 72 999 t. euro were recorded in the caption 
“Technical result of insurance contracts”; 
 

• Products with guaranteed principal and interest at the maturity date (investment contracts) - impairment losses of  
5 136 t. euro were recorded in the caption “Impairment losses and other provisions, net”. 

 
• As previously mentioned, the BPI Group decided to accept the Exchange Offer terms and the transaction was carried out on 

March 12, 2012. The Exchange Offer terms represented a loss of approximately 77%, in terms of the present amount of the new 
securities received in the Exchange Offer in relation to the nominal amount of debt securities issued by the Greek Government 
owned by the BPI Group at December 31, 2011. Therefore, BPI Vida e Pensões recorded additional impairment losses for debt 
securities issued by the Greek Government of 39 598 t. euro, in the caption “Impairment losses and other provisions, net”. The 
present value of the new securities received in the Exchange Offer was determined as previously explained. 
 

The insurance capitalization products to which these bonds are assigned contain specific and differentiated rules for profit participation, 
so the share of potential losses attributable to Banco BPI depends on the profitability of the respective portfolios. 
 
In 2011, despite the losses recorded for the debt securities issued by the Greek Government, Banco BPI decided to attribute a positive 
return to the holders of “Aforro” products. Recognition of the impairment losses on the debt securities issued by the Greek Government 
held by BPI Vida e Pensões had an overall impact of 90 849 t. euro on profit before tax of the BPI Group. 
 

Jun. 30, 13 Dec. 31, 12
S&P Moody's Fitch S&P Moody's Fitch

Portugal BB Ba3 BB+ BB Ba3 BB+
Greece B- C B- B- C CCC
Ireland BBB+ Ba1 BBB+ BBB+ Ba1 BBB+

Insurance capitalization portfolios Nominal 
Value

Net book 
value

Market 
value

Impairment

Held for trading and at fair value through 
profit or loss  160 030  111 004  110 749

Portugal  111 473  110 512  110 257
Greece  48 557   492   492

Loans and other receivables  200 000  199 515
Portugal  200 000  199 515

Total exposure  360 030  310 519  110 749
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In the second half of 2012 the government bonds issued by Greece and held by BPI Vida e Pensões were sold. The Greek bonds linked 
to GDP ("Detachable GDP - Linked Securities"), the book value of which amounts to 492 t. euro and 336 t. euro at June 30, 2013 and 
December 31, 2012, respectively, were kept in the portfolio. 
 
Exposure of the insurance capitalization portfolios of BPI Vida e Pensões to the sovereign debt of Portugal and Greece, at June 30, 
2013 is made up as follows, by residual period of maturity: 

 
 
Given the above, the impairment losses recorded by the BPI Group in the second half of 2011 for exposure to debt securities issued by 
the Greek Government amounted to 586 631 t. euro. The overall impact of the impairment losses on profit before tax of the BPI Group 
in 2011 amounted to 559 747 t. euro. In 2012, the overall impact resulting from the sale of the debt securities issued by the Greek 
Government was a loss of 1 489 t. euro. 
 
Credit risk 
 
Maximum exposure to credit risk 
 
Credit risk is one of the most significant risks of the BPI Group’s operations. More information about this risk, particularly about the 
management process for the various segments of credit, can be found in the section “Risk Management” in the Directors’ Report. 
 
Maximum exposure to credit risk at June 30, 2013, by type of financial instrument, is as follows: 

 
1 This caption is presented in the balance sheet as financial assets held for trading and at fair value through profit or loss. 
  

Maturity 2013 2014 2015 to 2020 > 2021 Total
Portugal  15 932  90 537  103 558  100 000  310 027
Greece   492   492

 15 932  90 537  103 558  100 492  310 519

Gross Net 
book Impairment book
value value

Balance sheet items 
Deposits at other credit institutions  322 562  322 562

 838 787  838 787
Financial assets available for sale 9 582 327 ( 84 239) 9 498 088
Loans and advances to credit institutions 1 878 193 (  3) 1 878 190
Loans and advances to customers 27 908 681 ( 894 315) 27 014 366
Held to maturity investments  253 029  253 029
Derivatives

Hedging derivatives  205 958  205 958
Trading derivatives 1  261 803  261 803

41 251 340 ( 978 557) 40 272 783
Off balance sheet items 

Guarantees given 2 001 136 ( 50 370) 1 950 766
Irrevocable credit lines  1 788 (  508)  1 280

2 002 924 ( 50 878) 1 952 046
43 254 264 (1 029 435) 42 224 829

Financial assets held for trading and
    at fair value through profit or loss

Type
of f inancial
instrument 
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Maximum exposure to credit risk at December 31, 2012, by type of financial instrument, is as follows: 

   
1 This caption is presented in the balance sheet as financial assets held for trading and at fair value through profit or loss. 
 
Breakdown of overdue loans 
 
Overdue loans and interest at June 30, 2013, by non performing classes, are as follows: 

 
 
In addition, at June 30, 2013, collective impairment of 395 259 t. euro was recognized on performing loans and advances to credit 
institutions and loans and advances to costumers.  
 
Overdue loans and interest at December 31, 2012, by non performing classes, are as follows: 

 
 

Gross Net 
book Impairment book
value value

Balance sheet items 
Deposits at other credit institutions  453 438  453 438

 782 619  782 619
Financial assets available for sale 10 336 603 ( 83 721) 10 252 882
Loans and advances to credit institutions 1 711 679 (  952) 1 710 727
Loans and advances to customers 28 128 630 ( 783 157) 27 345 473
Held to maturity investments  445 298  445 298
Derivatives

Hedging derivatives  280 737  280 737
Trading derivatives 1  329 027  329 027

42 468 031 ( 867 830) 41 600 201
Off balance sheet items 

Guarantees given 2 185 640 ( 48 097) 2 137 543
Irrevocable credit lines  1 582 (  9)  1 573

2 187 222 ( 48 106) 2 139 116
44 655 253 ( 915 936) 43 739 317

Financial assets held for trading and
    at fair value through profit or loss

Type
of f inancial
instrument 

up to 1 
month

from 1 to 3 
months 

from 3 
months to 1 

year

from 1 to 5 
years

more than 
5 years Total

Loans and advances to customers 
Subject to individual assessment
Overdue loans and interest  1 774  60 901  131 589  311 877  23 792  529 933
Impairment (  285) ( 23 372) ( 63 176) ( 177 110) ( 13 314) ( 277 257)

 1 489  37 529  68 413  134 767  10 478  252 676
Subject to collective assessment
Overdue loans and interest   566  12 591  84 308  318 494  63 864  479 823
Impairment (  154) ( 3 069) ( 28 871) ( 157 208) ( 32 500) ( 221 802)

  412  9 522  55 437  161 286  31 364  258 021

Non performing classes

up to 1 
month

from 1 to 3 
months 

from 3 
months to 1 

year

from 1 to 5 
years

more than 
5 years Total

Loans and advances to customers 
Subject to individual assessment
Overdue loans and interest   73  11 369  144 688  261 983  19 155  437 268
Impairment (  27) ( 4 069) ( 55 521) ( 150 969) ( 11 917) ( 222 503)

  46  7 300  89 167  111 014  7 238  214 765
Subject to collective assessment
Overdue loans and interest   778  12 629  102 825  309 683  54 216  480 131
Impairment (  196) ( 3 017) ( 37 835) ( 147 036) ( 26 282) ( 214 366)

  582  9 612  64 990  162 647  27 934  265 765

Non performing classes
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In addition, at December 31, 2012, collective impairment of 347 240 t. euro was recognized on performing loans and advances to credit 
institutions and loans and advances to costumers. 
 
Collateral 
 
Banco BPI receives, among others, the following collateral in its loan granting business: 

• Housing mortgages; 
• Mortgage of buildings and land; 
• Deposit of assets; 
• Pledge of securities; 
• Guarantees provided by other credit institutions. 

 
The fair value of collateral received is determined based on market value considering its nature. For example, property received in 
guarantee is valued by external appraisers or by Banco BPI’s units using methods considered appropriate. 
 
The coverage of overdue loans by collateral received at June 30, 2013 was as follows: 

 
1 The value of collateral presented is the lower of the fair value of the collateral received and the amount owed at June 30, 2013. 
2 Other collateral includes pledged deposits and securities. 
3 For purposes of determining impairment, pledged property is valued at the amount in the event of execution, which is less than market value. The amount 

of impairment shown includes 79 737 t. euro relating to performing loans associated with overdue loans. 

 

 

 
  

Loans w ith default Collateral 1

Performing 
amount 

associated w ith 
defaulting loans

Overdue Total Mortgages Other Collateral 
2

>=100%  159 450  193 998  353 448  342 226  11 222  106 385
>=75% and <100%  92 098  135 021  227 119  188 856  18 489  62 004
>=50% and <75%  2 085  37 260  39 345  24 905  1 064  15 586
>=25% and <50%  2 710  9 815  12 525  4 703   440  6 186
>=0 and <25%  34 216  8 909  43 125   668  1 666  10 641
Without collateral  197 600  624 756  822 356  377 994

Total  488 159 1 009 759 1 497 918  561 358  32 881  578 796

Impairment 3Coverage
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The coverage of performing loans on which impairment was determined on an individual basis at June 30, 2013 is as follows:  

 

1 The value of collateral shown is the lower of the fair value of the collateral received and the amount owed at June 30, 2013. 
2 Other collateral includes pledged deposits and securities. 
3 For purposes of determining impairment, pledged property is valued at the amount in the event of execution, which is less than market value. 

  
The coverage of overdue loans by collateral received at December 31, 2012 is as follows:  

 
1 The value of collateral shown is the lower of the fair value of the collateral received and the amount owed at December 31, 2012. 
2 Other collateral includes pledged deposits and securities. 
3 For purposes of determining impairment, pledged property is valued at the amount in the event of execution, which is less than market value. The value of 

impairment shown includes 78 129 t. euro relating to performing loans associated with defaulting loans. 

 
  

Collateral 1

Coverage Performing 
loans

Mortgages Other collateral 2

Loans not represented by securities
>=100%  196 877  185 701  11 175  45 644

>=75% and <100%  10 422  8 803   305  1 394

>=50% and <75%  5 671  2 783   690  1 400

>=25% and <50%  45 891  4 029  13 801  3 930

>=0 and <25%  9 942   380  1 227  5 882

Without collateral  222 969  70 588
 491 772  201 696  27 198  128 838

Loans represented by securities
Without collateral  31 098  10 969

Guarantees provided
>=100%  17 082  12 516  4 566  1 603

>=75% and <100%   190   151   19

>=50% and <75%   15   8   8

>=25% and <50%   239   29   34   40

>=0 and <25%  30 117   392  9 880

Without collateral  140 272  24 618
 187 915  12 696  5 000  36 168

 710 785  214 392  32 198  175 975

Impairment 3
Loans w ith impairment

Loans w ith default Collateral 1

Performing amount 
associated w ith 
defaulting loans

Overdue Total Mortgages Other Collateral 2

>=100%  197 012  236 906  433 919  419 588  14 331  117 678
>=75% and <100%  83 542  127 090  210 632  181 726  13 475  69 880
>=50% and <75%  3 065  30 941  34 006  20 708  1 526  12 351
>=25% and <50%   209  8 667  8 876  3 278   349  5 079
>=0 and <25%  26 685  5 821  32 506   208  1 620  7 718
Without collateral  197 621  507 974  705 595  302 292

Total  508 135  917 399 1 425 534  625 508  31 301  514 998

Coverage Impairment 3
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The coverage of performing loans on which impairment was determined on an individual basis at December 31, 2012 is as follows:     

 
1 The value of collateral shown is the lower of the fair value of the collateral received and the amount owed at December 31, 2012. 
2 Other collateral includes pledged deposits and securities. 
3 For purposes of determining impairment, pledged property is valued at the amount in the event of execution, which is less than market value. 

  
Credit risk quality (rating) 
 
This section presents information concerning the quality of the credit risk of the BPI Group’s main financial assets, excluding derivatives 
which are analyzed in detail in Note 4.4.. In the case of financial assets with ratings assigned by the international rating agencies 
(Moody, Standard & Poor and Fitch) the rules set in the prudential regulations issued by the Bank of Portugal were followed, selecting 
the second best in the case of different external ratings for the same instrument. When no specific external ratings were found, Banco 
BPI used external ratings assigned by the issuer of instruments with the same degree of subordination. In the case of local authorities, 
banks and other similar institutions, the ratings used are based on the external ratings assigned to the State where the entity has its 
headquarters. External rating is an important element to consider in the management of positions, especially in security portfolios, and is 
also used for calculating weights used to determine prudential capital by the standard method, in accordance with the regulations issued 
by the Bank of Portugal. 
 
Loan exposures without external ratings were distributed by quality levels (project finance), rating classes (for companies and 
entrepreneurs and business exposure), or by scorings (private customer exposure). External and internal ratings, where they exist, are 
an indicator of increasing importance to the BPI Group’s internal management of loans, being used by the teams responsible for 
monitoring customers in order to inform the decisions regarding new loans or the situation of existing exposure. This internal 
classification does not include all the Group’s exposure, namely it excludes sovereign exposures or exposure to other banks, in which 
case external ratings are used, loans granted locally by Banco de Fomento de Angola which uses its own methodologies. 
 
As from June 30, 2013 the distribution of exposures of the entrepreneurs and business segment is presented in accordance with the 
classification of the counterparties by the current internal rating system of the BPI Group. 
 
Actual internal ratings and scorings include ten classes for regular operations, from E01/N01/01 (less probability of default) to 
E10/N10/10 (more probability of default); two classes (ED1/ND1/D01 and ED2/ND2/D02) for “incidents” (delays in payment of less than 
60 and 90 days, respectively) and finally one class for default (ED3/ND3/D03), when delay in payment of a given amount by a 
counterparty exceeds 90 days.  
 

Collateral 1

Coverage Performing 
loans

Mortgages Other collateral 2

Loans not represented by securities
>=100%  132 251  121 519  10 732  27 396

>=75% and <100%  9 311  7 132  1 141  2 275

>=50% and <75%  8 342  4 593   708  2 212

>=25% and <50%  33 605  1 429  12 345  1 456

>=0 and <25%  17 438   212  1 168  6 278

Without collateral  238 505  63 632
 439 452  134 885  26 094  103 249

Loans represented by securities
Without collateral  32 096  11 178

Guarantees provided
>=100%  16 900  12 213  4 687  1 648

>=75% and <100%
>=50% and <75%   24   17   2

>=25% and <50%   435   126   34   49

>=0 and <25%  30 540   1   397  6 098

Without collateral  146 658  25 892
 194 557  12 357  5 118  33 689

 666 105  147 242  31 212  148 116

Impairment 3
Loans w ith impairment
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Project finance operations have a separate internal classification from other loan operations due to their specific nature, so that at any 
moment the quality of the credit risk can be determined (from Weak to Strong). 
 
Deposits and loans and advances to credit institutions, by ratings, at June 30, 2013 are as follows: 

 
Note: Gross exposure corresponds to the nominal value adjusted for corrections of value and does not include cheques for collection. 
 
Loans to costumers, by ratings, at June 30, 2013 are as follows: 

 
Note: Gross exposure corresponds to the nominal value adjusted for corrections of value. 

 
  

Type of f inancial instrument Origin Rating Grade Class Gross exposure Impairment Net exposure

AAA to AA-  963 936  963 936
A+ to A-   10   10
BBB+ to BBB-  212 428   1  212 427
BB+ to BB-  941 407  941 407
B+ to B-  2 855   2  2 853

N/A N/A   94   94
2 120 730   3 2 120 727

Deposits, loans and advances to 
credit institutions 

External rating

Type of f inancial instrument Origin Rating Grade Class Gross exposure Impairment Net exposure

Loans to costumers AAA to AA-  7 648  7 648
A+ to A-  7 216  7 216
BBB+ to BBB-  277 449   720  276 729
BB+ to BB- 2 004 030   596 2 003 434
B+ to B-  99 000  99 000
< B-  237 550  237 550
Strong  214 822  214 822
Good  951 340   212  951 128
Satisfactory  283 651   151  283 500
Weak  219 641  13 426  206 215
E01 to E03  698 306  2 594  695 712
E04 to E06 2 476 469  36 754 2 439 715
E07 to E10 1 770 854  40 689 1 730 165
ED1 to ED3  659 754  285 032  374 722
N01 to N03  42 503   280  42 223
N04 to N06  418 986  3 301  415 685
N07 to N10  631 018  8 101  622 917
ND1 to ND3  278 949  127 541  151 408
01 to 03 8 114 792  14 940 8 099 852
04 to 06 2 241 339  8 267 2 233 072
07 to 10 1 789 835  21 358 1 768 477
D01 to D03  656 655  189 677  466 978

N/A N/A 3 731 524  140 676 3 590 848
27 813 331  894 315 26 919 016

Entrepreneur 
and Business 

Rating

External rating

Project Finance 
rating

Companies 
rating

Scoring
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The Securities portfolio, by ratings, at June 30, 2013 is as follows: 

 
 
Deposits and loans and advances to credit institutions, by ratings, at December 31, 2012 are as follows: 

 
Note: Gross exposure corresponds to the nominal value adjusted for corrections of value and does not include cheques for collection. 

 
Loans to costumers, by ratings, at December 31, 2012 are as follows: 

 
Note: Gross exposure corresponds to the nominal value adjusted for corrections of value. 

 
  

Type of f inancial instrument Origin Rating Grade Class Gross exposure Impairment Net exposure

AAA to AA-  56 006  56 006
A+ to A-  252 263  252 263
BBB+ to BBB- 1 978 889 1 978 889
BB+ to BB- 7 173 091   178 7 172 913
B+ to B-  195 040  195 040
< B-  17 400  17 400

N/A N/A  997 679  84 061  913 618
10 670 368  84 239 10 586 129

Securities

External rating

Type of f inancial instrument Origin Rating Grade Class Gross exposure Impairment Net exposure

AAA to AA- 1 211 817 1 211 817
A+ to A-  2 465  2 465
BBB+ to BBB-  122 856   950  121 906
BB+ to BB-  737 308  737 308
B+ to B-  2 838   2  2 836

N/A N/A   427   427
2 077 711   952 2 076 759

Deposits, loans and advances to 
credit institutions 

External 
rating

Type of f inancial instrument Origin Rating Grade Class Gross exposure Impairment Net exposure

Loans to costumers AAA to AA-  92 583  92 583
A+ to A-  8 284  8 284
BBB+ to BBB-  183 960   724  183 236
BB+ to BB- 1 889 286   585 1 888 701
B+ to B-  85 317  85 317
< B-  210 283  3 790  206 493
Strong  205 214  205 214
Good 1 053 582   134 1 053 448
Satisfactory  223 610   53  223 557
Weak  247 414  13 889  233 525
E01 to E03 1 243 797  4 760 1 239 037
E04 to E06 2 700 180  10 842 2 689 338
E07 to E10 1 927 231  40 225 1 887 006
ED1 to ED3  86 891  49 631  37 260
01 to 03 8 375 878  15 702 8 360 176
04 to 06 2 389 164  8 765 2 380 399
07 to 10 1 609 770  19 342 1 590 428
D01 to D03 1 145 608  366 551  779 057

N/A N/A 4 378 124  248 164 4 129 960
28 056 176  783 157 27 273 019

External 
rating

Project 
Finance 
rating

Internal 
rating

Scoring
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The Securities portfolio, by ratings, at December 31, 2012 is as follows: 

 
  
Restructured loans 
 
In May 2012 the Bank of Portugal published Instruction 18/2012 which defines restructured credit due to financial difficulties of the client. 
 
According to the Bank of Portugal’s definition, a loan operation is considered to have been restructured, due to the financial difficulties of 
a client, when the institution agrees to change the contractual terms of existing loan operations (namely, extension of the repayment 
period, introduction of grace periods, capitalization of interest, reduction of interest rates, forgiveness of principal or interest), or agrees 
to grant new credit facilities for payment (total or partial) of the existing debt service. 
 
Whenever a restructured loan operation represents more than 25% of the total exposure to the same Client, all the loan operations of 
that Client are considered as restructured loan operations. 
 
A loan operation is no longer considered as restructured after 12 months, as long as during that period the Client has not defaulted or 
applied for a restructuring mechanism. 
 
The following restructured loan operations have been identified at June 30, 2013 and at December 31, 2012: 

 
 
 
Liquidity risk  
 
The schedules presented below were prepared based on the requirements of IFRS 7 relating to Liquidity Risk, considering the total 
contractual undiscounted cash flows expected to be paid or received in the periods relating to outstanding transactions on the reference 
dates. 
 
The main assumptions used in preparing the tables below were: 

• in the case of interest depending on market indices or other references which are only identifiable on a future date (such as. 
interest based on the Euribor) assumptions were made regarding the future value of such references, based on the last known 
value; 

• defaults and early repayment are not considered (except for perpetual debt instruments); 
• shares and overdue loans are included (by their book value) as "undetermined"; 
• demand deposits (including interest) and the bills and coins on hand are considered as "on demand"; 
• trading portfolio operations and all derivatives are considered in these schedules by their projected or estimated cash flows, on the 

contractual dates, and not by the market values that would be obtained by their possible sale in the short term. 
 
 
 
 

Type of f inancial instrument Origin Rating Grade Class Gross exposure Impairment Net exposure

AAA to AA-  64 469  64 469
A+ to A-  264 934  264 934
BBB+ to BBB- 2 277 882 2 277 882
BB+ to BB- 7 820 106   243 7 819 863
B+ to B-  181 751  181 751
< B-  38 271  38 271

N/A N/A  914 748  83 478  831 270
11 562 161  83 721 11 478 440

Securities

External 
rating

Loans Loans
Performing Overdue Total Performing Overdue Total

Companies  713 206  184 573  897 780  220 805  549 764  173 664  723 429  176 926
Loans to individuals

Housing  118 193  39 684  157 877  38 862  77 218  38 300  115 518  25 591
Other loans  49 884  12 581  62 465  13 052  38 051  9 837  47 888  9 987

 881 284  236 838 1 118 122  272 719  665 033  221 802  886 835  212 503

Jun. 30, 13 Dec. 31, 12

Impairment Impairment 
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The contractual undiscounted cash flows of financial assets and liabilities at June 30, 2013 were as follows: 

 
1 Includes the notional amount of swap operations. 

 
 

on demand up to 3 months from 3 months 
to 1 year

from 1 to 5 
years

more than 5 
years

undetermined Total

Assets 
Cash and deposits at Central Banks 1 257 194 1 257 194
Deposits at other credit institutions  249 322  73 239  322 561
Financial assets held for trading and at fair value through 
profit or loss  37 259  235 610  92 665  108 866  364 387  838 787
Financial assets available for sale  667 854 3 980 580 1 131 129 3 323 413  479 351 9 582 327
Held-to-maturity investments  112 123  40 796  95 243  1 092  249 254
Loans and advances to credit institutions 1 764 938  85 172  12 033  9 264 1 871 407
Loans and advances to customers 3 492 827 2 679 137 7 981 095 12 612 162 1 009 756 27 774 978
Hedging derivatives1 2 361 660 3 904 174 6 927 956 3 259 754 16 453 545
Trading derivatives 1  400 279  422 299 4 658 405 1 542 467 7 023 450

Contractual interest cash f low s of derivatives  50 249  174 878  433 362  264 958  923 448
Contractual interest cash f low s of other assets   117 1 385 492  709 137 2 536 714 2 300 556 6 932 016

1 506 633 10 345 921 12 231 782 23 868 604 23 422 534 1 853 494 73 228 967
Liabilities
Resources of central banks  86 069 4 000 000 4 086 069
Financial liabilities held for trading   97   97
Resources of other credit institutions 1 601 851  17 591  180 400  74 045 1 873 887
Resources of customers and other debts 8 048 463 7 301 548 5 715 283 3 833 524  261 205 25 160 023
Debt securities  190 937  342 955 2 200 690  71 676 2 806 259
Financial liabilities relating to transferred assets  450 471 1 028 574 1 479 045
Hedging derivatives 1 2 358 629 3 898 764 6 929 960 3 258 974 16 446 328
Trading derivatives 1  400 639  416 104 4 609 569 1 539 003 6 965 315
Technical provisions  213 620  788 435  763 640  586 527 2 352 222
Contingent convertible subordinated bonds 1 000 000 1 000 000
Other subordinated debt and participating bonds  61 973  9 746  72 347  144 066

Contractual interest cash f low s of derivatives  70 198  220 274  821 117  350 374 1 461 963
Contractual interest cash f low s of other liabilities  120 401  88 698  531 123  119 521  859 743

8 048 463 12 405 865 11 497 850 25 392 940 7 289 899 64 635 017
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The contractual undiscounted cash flows of financial assets and liabilities at December 31, 2012 were as follows:  

 
1 Includes the notional amount of swap operations. 
. 

on demand up to 3 months from 3 months 
to 1 year

from 1 to 5 
years

more than 5 
years

undetermined Total

Assets 
Cash and deposits at Central Banks 1 269 280 1 269 280
Deposits at other credit institutions  371 272  82 165  453 437
Financial assets held for trading 
  and at fair value through profit or loss  9 661  51 664  330 678  56 332  334 284  782 619
Financial assets available for sale 3 431 843 1 938 843 1 481 037 3 050 760  434 120 10 336 603
Held-to-maturity investments  51 010  135 041  252 833  4 055  442 939
Loans and advances to credit institutions 1 473 065  197 778  22 579  13 017 1 706 439
Loans and advances to customers 4 488 365 2 254 512 7 735 317 12 611 427  917 399 28 007 020
Hedging derivatives1 1 717 918 5 560 305 5 252 614 3 282 538 15 813 376
Trading derivatives 1  538 556  649 070 4 918 850 1 642 569 7 749 045

Contractual interest cash f low s of derivatives  87 963  167 976  497 908  299 158 1 053 005
Contractual interest cash f low s of other assets   86  300 562  724 167 2 432 397 2 447 074 5 904 285

1 640 638 12 181 107 11 679 356 22 924 213 23 406 930 1 685 803 73 518 047
Liabilities
Resources of central banks  237 755 4 000 000 4 237 755
Financial liabilities held for trading   92   141   233
Resources of other credit institutions 2 251 623  72 279  165 317  67 850 2 557 069
Resources of customers and other debts 7 811 055 7 033 792 7 321 029 1 952 568  273 287 24 391 731
Debt securities  429 191  763 014 2 192 043  274 655 3 658 903
Financial liabilities relating to transferred assets  56 167  525 894 1 008 997 1 591 058
Hedging derivatives 1 1 714 745 5 552 880 5 250 911 3 281 981 15 800 517
Trading derivatives 1  511 052  670 497 4 929 118 1 651 011 7 761 678
Technical provisions  166 056  688 127  714 070  687 111 2 255 364
Contingent convertible subordinated bonds 1 200 000 1 200 000
Other subordinated debt and participating bonds  59 585   434  96 063  156 082

Contractual interest cash f low s of derivatives  72 516  253 301  894 173  460 253 1 680 243
Contractual interest cash f low s of other liabilities  242 429  419 323  842 998  177 426 1 682 176

7 811 055 12 718 744 15 797 052 22 763 246 7 882 713 66 972 809
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The Bank continuously tracks the evolution of its liquidity, monitoring incoming and outgoing funds in real time. Projections of liquidity 
are carried out in order to help plan the short and medium term funding strategy. In the first half of 2013 the BPI Group repaid medium 
and long-term debt totaling 40 000 t. euro and received 233 291 t. euro from sales of the securities portfolio. In March 2013 the Bank 
repaid early 200 000 t. euro, relating to the Contingent convertible subordinated bond issuances, the amount of 1 000 000 t. euro 
remaining outstanding. Net funding obtained from the ECB in June 2013 amounted to 4 000 000 t. euro, with maturity in 2015 and the 
possibility of early repayment as from January and February 2013. The Bank has a portfolio of assets eligible for obtaining funding from 
the ECB, totalling 12 301 392 t. euro at June 30, 2013, net of ECB valuation margins. This amount includes 6 396 438 t. euro available 
for immediate use. 
 
More information about the management of liquidity risks of the BPI Group is contained in the “Liquidity risk” section of the Directors’ 
Report. 
 
Market Risk 
 
Market risk (interest rate, exchange rate, share price, commodity price and spread) is defined as the potential to incur losses due to 
unexpected changes in the price of instruments or operations (“price” includes index value, interest rate or exchange rate). Spread risk 
is the risk resulting from the variability of interest rates of some counterparties in relation to the interest rate used as a reference. 
 
The Executive Board for Global Risks (EBGR) is responsible for managing the BPI Group’s market risk and differentiates between the 
trading portfolio (trading) and the remaining businesses. In the specific case of exchange risk, the assessment is made for the activity as 
a whole (trading and non-trading).  
 
More information about market risks in the BPI Group is contained in the “Risk Management” section of the Directors’ Report. 
 
Trading portfolio (trading)  
 
Trading positions are managed autonomously by the traders, within the limits established by the Trading Department Manual for the 
entire BPI Group, approved by the Executive Committee of the Board of Directors. The trading portfolio is defined for financial and risk 
management purposes, independently of the accounting classification (although the concepts largely match) and includes all types of 
financial instruments traded by the Trading Rooms (derivatives, repurchases, shares and bonds) that cause various types of market 
risk, namely interest rate, shares, exchange, commodities and spread risks. 
 
Market risk in trading operations is assessed and controlled daily through the calculation of VaR - Value at Risk – using a standard 
model (of the “variance co-variance” type), based on the activity of the Banks of the BPI Group as a whole. 
 
Calculated VaR corresponds to the maximum potential loss, with a confidence level of 99%, resulting from an adverse evolution of risk 
factors within a timeframe of two weeks (risk factors are price increase rates, indexes and interest rates that affect the value of the 
portfolio, or that are taken as representative of those prices, indexes and rates). The model uses, as risk factor volatility, the standard 
deviation of historical samples of their amounts on an annual basis and uniform weight. In calculating the overall risk, the effect of the 
diversification of investments is included in the model through the statistical effect of the correlation between risk factors (the correlation 
is calculated from annual historical samples and uniform weight of relevant pairs of risk factors). A normal distribution of risk factors is 
assumed, with a mean of zero and standard deviation leading to the above mentioned confidence level. 
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In the first halves of 2013 and 2012 the average VaR in the Bank’s trading books was as follows: 

 
 
In compliance with its legal obligations, the Group also produces prudential information for purposes of control by the supervisor and 
calculates regulatory capital relating to market risks in accordance with the standard methodology established by the Bank of Portugal. 
 
 
Banking portfolio (non-trading) 
 
The Financial Committee, chaired by the Executive Board’s member responsible for the financial portfolio, monitors and manages the 
positions that are part of the banking portfolio, from reports produced for the purpose and within the guidelines of EBGR. When 
necessary an extraordinary meeting of EBGR is requested to make the more important decisions. 
 
Interest rate risk 
 
Following is a sensitivity analysis of the BPI Group’s financial margin to a 2% increase in the reference interest rate, considering all the 
instruments of the banking portfolio sensitive to interest rate variations (including the securities portfolio of the international activity 
classified in the accounting records as of trading): 
 

 
Note: The positions were distributed by the asset, liability and respective maturity class columns. 

 
The weighted position indicates an estimate of the impact on the financial margin obtained at the end of 12 months starting on July 1 of 
each year resulting from a single and instantaneous change of 2% in the overall market interest rates affecting the respective positions. 
Thus, the impact on each date depends on the existence and time distribution of the re-pricing gaps. 
 
At June 30, 2013 BPI had a liability of 1 000 000 t. euro at a fixed interest rate, corresponding to the contingent convertible subordinated 
bonds. The interest rate risk of the remaining fixed interest rate assets and liabilities is hedged through derivatives, or is offset by 
balance sheet operations with a reverse risk profile. At June 30, 2012 the liability of these bonds was 1 500 000 t. euro, which was 
partially offset by 891 045 t. euro of fixed rate assets (Portuguese public debt). Other than these two positions, the BPI Group had no 
significant exposure to medium and long term fixed interest rate operations. 
 
  

VaR (average) VaR (maximum) VaR (average) VaR (maximum)
Interest rate risk   447  1 474  2 943  8 131 
Currency risk  1 281  1 545   468  1 018 
Equity risk   977  2 975   646  2 610 
Commodities   1  17 

Jun. 30, 13 Dec. 31, 12

Time band
Position Weighting 

factor
Weighted 
position

Position Weighting 
factor

Weighted 
position

on demand 2 424 170 2.00%  48 483 2 524 367 2.00%  50 487
on demand - 1 month (4 451 508) 1.92% ( 85 469) (3 181 923) 1.92% ( 61 093)

1 - 2 months  421 071 1.75%  7 369  774 624 1.75%  13 556
2 - 3 months 3 288 961 1.58%  51 966 2 154 962 1.58%  34 048
3 - 4 months  139 430 1.42%  1 980  352 295 1.42%  5 003
4 - 5 months ( 469 680) 1.25% ( 5 871) ( 473 901) 1.25% ( 5 924)
5 - 6 months 2 310 421 1.08%  24 953 2 477 318 1.08%  26 755
6 - 7 months  611 675 0.92%  5 627  66 134 0.92%   608
7 - 8 months  164 327 0.75%  1 232  286 907 0.75%  2 152
8 - 9 months  386 605 0.58%  2 242  723 652 0.58%  4 197
9 - 10 months  246 052 0.42%  1 033 ( 124 951) 0.42% (  525)
10 - 11 months  803 289 0.25%  2 008  121 762 0.25%   304
11 - 12 months ( 99 733) 0.08% (  80)  139 731 0.08%   112

Total  55 474  69 680

Financial margin
Jun. 30, 13 Jun. 30, 12
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Equity risk 
 
In accordance with prudential requirements, the BPI Group calculates the impact of a 20% decrease in share prices and participating 
units classified as financial assets available for sale and financial assets at fair value through profit or loss

1
. This stress test was based 

on the following exposures in shares and participating units: 

 
Note: Does not include the trading portfolio which is considered in market risk. 
 
A 20% decrease in the price of the above securities (except for securities recorded at cost and participating units in liquidity, bond and 
real estate funds) at June 30, 2013 and at December 31, 2012, would result in a decrease of 30 496 t. euro and 28 296 t. euro, 
respectively, in their fair value, implying the recognition of a loss of 5 377 t. euro and 4 779 t. euro, the remaining devaluation being 
reflected in the fair value reserve. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 Excluding securities held by BPI Vida e Pensões.  

Financial assets held for trading and at fair value through profit or loss  17 060  16 533
Financial assets available for sale - at fair value and w ithout impairment  125 596  117 586
Financial assets available for sale - at fair value and w ith impairment  9 825  7 363
Financial assets available for sale at historical cost  8 126  8 799
Participating units in liquidity, bond and real estate funds  249 827  238 130

 410 434  388 411

Jun. 30, 13 Dec. 31, 12
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Currency risk 
 
Financial assets and liabilities at June 30, 2013, by currency, were as follows: 

 
1 Excludes the amount recorded in the Fair Value Reserve.

Type of f inancial instrument EUR USD AKZ Other 
currencies

Total 

Assets 
Cash and deposits at Central Banks  244 638  531 005  478 786  2 881 1 257 310
Deposits at other credit institutions  280 316  17 698  6 359  18 189  322 562
Financial assets held for trading and at fair value through 
profit or loss  903 534  72 204  107 619  17 233 1 100 590
Financial assets available for sale1 8 392 244 1 182 586  520 156   440 10 095 426
Loans and advances to credit institutions  686 731  469 954  719 914  1 591 1 878 190
Loans and advances to customers 25 501 642  618 935  754 100  139 689 27 014 366
Held-to-maturity investments  253 029  253 029
Hedging derivatives  199 941  1 014  5 003  205 958
Debtors and other applications  40 191  110 499  3 699  1 997  156 386

36 502 266 3 003 895 2 590 633  187 023 42 283 817
Liabilities
Resources of central banks 4 057 149  29 818  45 796 4 132 763
Financial liabilities held for trading  255 326  4 725   309   417  260 777
Resources of other credit institutions 1 580 496  300 595   34  2 874 1 883 999
Resources of customers and other debts 18 656 610 4 326 158 2 176 066  220 120 25 378 954
Debt securities 2 790 891  51 307  42 332 2 884 530
Financial liabilities relating to transferred assets 1 477 959 1 477 959
Hedging derivatives  601 795  14 506   171  616 472
Provisions  104 582  22 815  1 527   743  129 667
Technical provisions 2 352 222 2 352 222
Contingent convertible subordinated bonds 1 041 633 1 041 633
Other subordinated debt and participating bonds  144 350  144 350

33 063 013 4 749 924 2 177 936  312 453 40 303 326
Forw ard currency operations (1 962 808) 1 816 623  57 990  182 103  93 908

 70 594  470 687  56 673

Stress Test  14 119  141 206  11 335

Assets and liabilities by currency
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Financial assets and liabilities at December 31, 2012, by currency, were as follows: 

 

1 Excludes the amount recorded in the Fair Value Reserve. 

 
The stress test consists of assessing the impact of a 20% variation in the exchange rate of each currency against the euro, with the 
exception of the Kwanza (AKZ) in which the impact of a 30% variation against the euro was assessed. The amounts presented above 
are absolute amounts, and correspond to the potential impact (before taxes) on total equity including minority interests. 
 
Hedge accounting 
 

The BPI Group applies fair value hedge accounting to several business lines, including hedging for: 
• fixed rate loans to customers; 
• fixed rate deposits; 
• fixed rate debt issues; 
• structured debt issues; 
• fixed rate securities. 
 
The BPI Group uses “back-to-back” hedging relationships and macro-hedging. 
 
The BPI Group hedges interest rate risk and currency risk relating to the above hedged items.  
 
Interest rate swaps and forward currency operations are the main hedging instruments used.  
 
Application of Hedge Accounting eliminates the "accounting mismatch" that would result from the recognition of the hedged items at 
amortized cost, while the hedging instruments (derivative financial instruments) would have to be recorded at fair value through profit or 
loss. The value of hedged financial instruments is its exposure (nominal value contracted). 

Type of f inancial instrument EUR USD AKZ Other 
currencies

Total 

Assets 
Cash and deposits at Central Banks  219 911  537 256  506 161  6 037 1 269 365
Deposits at other credit institutions  397 962  21 987  3 661  29 828  453 438

Financial assets held for trading 
  and at fair value through profit or loss  886 211  61 625  153 353  10 457 1 111 646

Financial assets available for sale1 8 925 730 1 216 217  780 385   439 10 922 771
Loans and advances to credit institutions  774 005  432 433  503 551   738 1 710 727
Loans and advances to customers 25 864 452  671 942  658 021  151 058 27 345 473
Held-to-maturity investments  445 298  445 298
Hedging derivatives  272 298  2 058  6 381  280 737
Debtors and other applications  32 674  120 098  4 136   525  157 433

37 818 541 3 063 616 2 609 268  205 463 43 696 888
Liabilities
Resources of central banks 4 253 485  17 433 4 270 918
Financial liabilities held for trading  337 501  2 418   245  340 164
Resources of other credit institutions 2 287 215  279 637   34  1 535 2 568 421
Resources of customers and other debts 18 177 700 4 100 503 2 130 536  212 400 24 621 139
Debt securities 3 582 689  141 648  63 290 3 787 627
Financial liabilities relating to transferred assets 1 590 984 1 590 984
Hedging derivatives  796 953  17 741   289  814 983
Provisions  104 466  31 822  1 241   869  138 398
Technical provisions 2 255 364 2 255 364
Contingent convertible subordinated bonds 1 200 279 1 200 279
Other subordinated debt and participating bonds  156 331  156 331

34 742 967 4 591 202 2 131 811  278 628 41 744 608
Forw ard currency operations (1 688 058) 1 606 958 ( 4 927)  136 378  50 351

 79 372  472 530  63 213

Stress Test  15 874  141 759  12 643

Assets and liabilities by currency
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The book value of hedged instruments and fair value of hedging instruments at June 30, 2013 is made up as follows: 

 
Embedded options were not included. 

 
The book value of hedged instruments and fair value of hedging instruments at December 31, 2012 is made up as follows: 

 
Embedded options were not included. 

Hedged items Hedging instruments

Fair value types of hedge
Nominal 
amount

Interest, 
premiums 

and 
potential 
gain/loss

Impairment
Value 

corrections Total
Notional 
amount

Interest 
and 

premiums
Revaluation Fair value

Assets
Loans to customers  422 133  2 931 ( 2 199)  38 353  461 218  499 066 ( 6 025) ( 40 006) ( 46 031)
Fixed rate securities portfolio 3 891 740 ( 484 448)  487 703 3 894 995 3 921 427 ( 33 993) ( 489 665) ( 523 658)

4 313 873 ( 481 517) ( 2 199)  526 056 4 356 213 4 420 493 ( 40 018) ( 529 671) ( 569 689)
Liabilities

Resources of credit institutions  20 000   312  8 727 ( 29 039)  20 000   287  8 722  9 009
Customer deposits 8 236 310  56 195  20 184 (8 312 689) 9 349 912  51 626  9 119  60 745
Debt issues 1 958 337  5 962  62 139 (2 026 438) 2 705 374  5 902  83 519  89 421

10 214 647  62 469  91 050 (10 368 166) 12 075 286  57 815  101 360  159 175

Hedged items Hedging instruments

Fair value types of hedge
Nominal 
amount

Interest, 
premiums 

and 
potential 
gain/loss

Impairment
Value 

corrections Total
Notional 
amount

Interest 
and 

premiums
Revaluation Fair value

Assets
Loans to customers  453 244  2 923 ( 2 034)  49 156  503 289  510 982 ( 5 605) ( 50 454) ( 56 059)
Fixed rate securities portfolio 4 106 188 ( 653 199)  637 218 4 090 207 4 177 128 ( 72 452) ( 638 974) ( 711 426)

4 559 432 ( 650 276) ( 2 034)  686 374 4 593 496 4 688 110 ( 78 057) ( 689 428) ( 767 485)
Liabilities

Resources of credit institutions  20 000   781  10 505 ( 31 286)  20 000   735  14 902  15 637
Customer deposits 6 975 159  60 301  43 844 (7 079 304) 7 595 104  50 477  29 483  79 960
Debt issues 2 780 546  21 312  96 059 (2 897 917) 3 647 520  21 293  116 349  137 642

9 775 705  82 394  150 408 (10 008 507) 11 262 624  72 505  160 734  233 239
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The tables above include the nominal amounts of hedged items for which hedge accounting is being applied. The notional amount of 
hedging instruments corresponds to the sum of the notional amounts of the hedging derivatives contracts, including forward start 
operations (swaps and futures), and therefore the notional amount may be higher than the nominal amounts of the hedged items. For a 
given asset or liability (namely fixed rate securities) there may be several derivatives to hedge the corresponding future flows. 
 

Net income on financial operations recognized in hedging derivative financial instruments and in hedged items in the first halves of 2013 
and 2012 were the following: 

 
 

The caption gain on debt issues at June 30, 2013 and 2012 includes 408 t. euro and 26 639 t. euro relating to gain on the repurchase of 
bond issues. 
 
 

Hedging derivatives  87 950 ( 100 090)

Hedged items
Loans and advances to credit institutions   0 (  83)
Loans to customers ( 10 803)  9 130
Fixed rate securities portfolio ( 134 379)  96 272
Resources of credit institutions  1 778 ( 1 458)
Customer deposits  24 896 ( 13 602)
Debt issues  31 866  37 018

( 86 642)  127 277
 1 308  27 187

Jun. 30, 13 Jun. 30, 12Fair value types of hedge
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4.49. Share-based variable remuneration program  
The share-based variable remuneration program (Remuneração Variável em Acções - RVA) is a remuneration plan under which, 
whenever it is decided to grant variable remuneration to Executive Directors and employees of the BPI Group (in the latter case 
provided that it exceeds 2500 euro) it is made up of BPI shares and BPI share options.  The individual remuneration under the RVA 
program varies between 10% and 50%, the percentage increasing with the responsibility level of the beneficiary. 
 
The shares granted to employees under the RVA program are transferred in full at the grant date, but 75% of the transfer is subject to a 
resolutive condition (relating to termination of the employment relationship, unless made by just cause of the Employee), which expires 
on a gradual basis over the three years following the grant date (25% each year). The options to purchase shares may be exercised 
between the 90th day to the fifth year as from the grant date. In accordance with the RVA Regulations, termination of the employment 
relationship between the Employee and the BPI Group also affects the options granted. 
 
The conditions for granting shares and share options to the Executive Directors up to RVA 2009 were similar to those referred above for 
Employees. As from RVA 2010, the shares and share options granted to the Executive Directors under the RVA program are subject to 
the following suspensive condition: Banco BPI’s consolidated shareholders’ equity, based on the consolidated accounts for the third 
year following that to which the variable remuneration relates, must be greater than Banco BPI’s consolidated shareholders’ equity for 
the year to which the variable remuneration relates, observing the assumptions established in the RVA Regulations. The granting of 
shares is also subject to the suspensive condition of non termination of the management or employment relationship established in the 
RVA Regulations. In addition to these conditions, the granting of the shares is also subject to a suspensive term of three years as from 
the grant date and the strike period for the share options only begins after that period. 
 
During the Portuguese State investment period, the members of Banco BPI’s Executive Commission will not be paid any variable 
remuneration. Nonetheless, the Remuneration Committee may continue to evaluate annually the performance of the members of the 
Executive Commission of the Board of Directors and determine the amount of the variable remuneration to which they would be entitled 
under the rules established in the Remuneration Policy approved in the Shareholders General Meeting of April 2011. However, payment 
of the variable remuneration will depend on the decision of the Remuneration Committee in office when the Portuguese State 
investment has been fully repaid. 
 
In the case of RVA 2007, the employees whose variable remuneration was equal to or greater than 2 500 euro and less than or equal to 
10 000 euro could choose to receive this amount fully in “cash”. In the case of RVA 2008, 2009, 2010, 2011 and 2012, Executive 
Directors and employees, whose variable remuneration was equal to or greater than 2 500 euro could choose to receive the variable 
remuneration entirely in “cash” without affecting the deferral of the availability and Conditions of Access referred to above to up to 50% 
of the variable remuneration paid to the Executive Directors.  
 
In 2006 there was no RVA because Banco BPI was under a public share purchase offering. All the other RVA programs remain in force 
under the conditions mentioned in this note.    
 
The price of the shares granted corresponds to the weighted average list price of the BPI shares traded in the last ten stock exchange 
sessions prior to the date the shares are granted. The price of the shares granted also corresponds to the strike price of the options.  
 
The shares are made available (in the three years following the date they are attributed) subject to the beneficiaries remaining with the 
BPI Group. The price of the shares attributed, as well as the period in which they are made available, are summarized in the following 
table:   

 
 
The share options can be exercised between the 90th day and the end of the 5th year following the date they were attributed.  The share 
options are made available subject to the beneficiaries remaining with the BPI Group.   
 
 
 
 

Program
2nd 3rd 4th

RVA 2008 2009-03-16 1.26 2010-03-16 2011-03-16 2012-03-16
RVA 2009 2010-03-11 1.72 2011-03-11 2012-03-11 2013-03-11
RVA 2010 2011-04-29 1.25 2012-04-29 2013-04-29 2014-04-29
RVA 2011 2012-05-28 0.37 2013-05-28 2014-05-28 2015-05-28
RVA 2012 2012-12-19 0.87 2013-12-19 2014-12-19 2015-12-19

Shares
Date of 

assignment Strike price
Date of availability of tranches
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The strike prices of the options, as well as the period the options can be exercised, are summarized in the following table:  

 
1 Strike price after considering the effect of the share capital increase made in August 2012. 

  
By decision of the Shareholders’ General Meeting of the Bank, the members of Executive Commission of the Board of Directors 
implemented an RVA plan (with a suspensive condition) the availability and strike periods of which are shown in the following tables: 

 
 

 
1 Strike price after considering the effect of the share capital increase made in August 2012. 

 
 
The number of employees and directors covered by the RVA 2012 and RVA 2011 programs was as follows: 

 
 
 
  

Program
From To

RVA 2007 2008-03-21 2.85 2008-06-23 2013-03-21
RVA 2008 2009-03-16 1.26 2009-06-17 2014-03-16
RVA 2009 2010-03-11 1.72 2010-06-12 2015-03-11
RVA 2010 2011-04-29 1.11 2011-07-30 2016-04-29
RVA 2011 2012-05-28 0.36 2012-08-29 2017-05-28
RVA 2012 2012-12-19 0.87 2013-03-19 2017-12-19

Strike PeriodDate of 
assignment Strike Price1

Options

Program

RVA 2010 2011-04-29 1.25 2014-04-29

Shares
Date of 

assigment Strike price
Date of 

availability

Program Date of Strike
assignment price1 From To

RVA 2010 2011-04-29 1.11 2014-04-29 2017-04-29

Options
Strike period

RVA 2012 RVA 2011

Directors 0 0

Employees 135 66

135 66
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The total cost of the RVA programs is as follows: 

 
The RVA 2013 amounts are estimated for the whole year. 

 
 
 

Shares Options Total
RVA 2001  2 478  2 478  4 956
RVA 2002  2 507  2 507  5 014
RVA 2003  3 202  2 272  5 474
RVA 2004  3 834  2 169  6 003
RVA 2005  4 006  3 075  7 081
RVA 2007  2 649  5 938  8 587
RVA 2008   115   634   749
RVA 2009   29   814   843
RVA 2010   29   738   767
RVA 2011   8   211   219
RVA 2012   53   609   662
RVA 2013   48   552   600

 18 958  21 997  40 955

Program Total cost
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MODEL FOR VALUING THE EQUITY INSTRUMENTS GRANTED TO THE EMPLOYEES OF THE BPI GROUP  
 
Shares 
The Bank, for purposes of the share-based payment program, acquires a portfolio of BPI shares and transfers ownership of the shares to the employees on the date the RVA remuneration is 
granted. 
 
The changes in the number of shares not yet made available to the employees of the BPI Group in the first half of 2013 and in 2012, as well as the fair value of the respective instruments, are as 
follows: 

 
 
In the case of death, incapacity or retirement of the employee, the shares not yet made available are made available early, becoming freely available to the person or to the respective heirs.  
 
The shares refused include shares granted but not made available, to which the employee has lost his/her right because he/she has left the BPI Group. 
 
  

F air value F air value F air value F air value F air value

On the 
date 

attributed

On the 
reference 

date

On the 
date 

at tributed

On the 
reference 

date

On the 
date 

at tributed

On the 
reference 

date

On the 
date 

at tributed

On the 
reference 

date

On the 
date 

attributed

On the 
reference 

date

Shares attributed in 2011  131 305   169   63  15 706   28   8  7 059   8   3     

Shares made available in 2011  92 448   119   44  7 455   13   4  1 651   2   1     

Shares made available early in 2011  5 659   7   3   120         

Shares refused in 2011           

Shares not made available at December 31, 2011  33 198   43   16  8 131   14   4  5 408   6   3     

Shares attributed in 2012        9 168   3   9  60 923   53   57

Shares made available in 2012  33 198   42   31  4 036   7   4  1 780   2   2  2 301   1   2  15 257   13   14

Shares made available early in 2012           

Shares refused in 2012           

Shares not made available at December 31, 2012    4 095   7   4  3 628   4   3  6 867   2   6  45 666   40   43

Shares attributed in 2013           

Shares made available in 2013   4 095   7   4  1 785   2   2  2 289   1   2   

Shares made available early in 2013           

Shares refused in 2013           

Shares not made available at June 30, 2013      1 843   2   2  4 578   2   4  45 666   40   41

R VA  2009

N umber 
o f  

shares

N umber 
o f  

shares

R VA  2011 R VA  2012R VA  2010R VA  2008

N umber 
o f  

shares

N umber 
o f  

shares

N umber 
o f  

shares
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Options 
 
The changes in the number of share options in circulation, held by employees of the BPI Group (options that can be exercised) in the first half of 2013 and in 2012, as well as their respective fair 
values are as follows:  

 
 
The granting and availability of Shares and Options under the RVA 2007, 2008, 2009 and 2010 programs in 2011 and 2012 result from the capital increases in May 2011 and in August 2012. 
 
 
 
 

R VA  2007 R VA  2008 R VA  2009 R VA  2010 R VA  2011 R VA  2012
F air va lue F air value F air value F air value F air value F air value

On the 
date 

attributed

On the 
referen
ce date

On the 
date 

at tribut
ed

On the 
referen
ce date

On the 
date 

at tribut
ed

On the 
referen
ce date

On the 
date 

at tribut
ed

On the 
referen
ce date

On the 
date 

at tribut
ed

On the 
referen
ce date

On the 
date 

at tribut
ed

On the 
referen
ce date

Options attributed up to  2011 16 301 093  5 836  3 548 826  1 207   20 2 287 885   764   6  837 481   210   16     

Options made available until 2011 16 301 093  5 836  3 548 826  1 207   20 2 287 885   764   6  837 481   210   16     

Options cancelled in 2011  483 635   173   4 853   2          

Options exercised in 2011  1 878   1  1 119 935   381   6         

Options in circulation and 
exercisable at December 31, 2011 15 815 580  5 662  2 424 038   824   13 2 287 885   764   6  837 481   210   16     

Options in circulation at December 
31, 2011 15 815 580  5 553  2 424 038   807   133 2 287 885   747   93  837 481   206   171     

Options attributed in 2012  315 470   111   50 429   17   3  49 923   16   2  18 280   4   4 1 194 011   145   767 2 173 552   602   778

Options made available in 2012  315 470   111   50 429   17   3  49 923   16   2  18 280   4   4 1 194 011   145   767 2 173 552   602   778

Options cancelled in 2012   562             

Options exercised in 2012          461 339   56   296   

Options in circulation and 
exercisable at December 31, 2012 16 130 488  5 663  2 474 467   824   136 2 337 808   763   95  855 761   210   174  732 672   89   470 2 173 552   602   778

Options in circulation at December 
31, 2012 16 130 488  5 663  2 474 467   824   50 2 337 808   763   47  855 761   210   139  732 672   89   441 2 173 552   602   686

Options attributed in 2013            443 101   123   140

Options made available in 2013            443 101   123   140

Options cancelled in 2013 16 130 488  5 663           412 628   114   130

Options exercised in 2013        3 668   1   1  241 277   29   145  43 272   12   14

Options in circulation and 
exercisable at June 30, 2013   0   2 474 467   824   50 2 337 808   763   47  852 093   209   138  491 395   60   295 2 160 753   599   682

N umber 
o f  

o pt io ns

N umber 
o f  

o pt io ns

N umber 
o f  

o pt io ns

N umber 
o f  

o pt io ns

N umber 
o f  

o pt io ns

N umber 
o f  

o pt io ns



Notes to the consolidated financial statements as of June 30, 2013 | Banco BPI | 232 
 

When an employee of the BPI Group leaves the Group he/she loses the right to the options attributed and not yet made available. In the 
case of options made available but not yet exercised, the employee has a maximum period of 30 days from the date the labour 
relationship terminates to exercise the option, after which the option expires (options cancelled).    
 
In the case of death, incapacity or retirement of employees, the options attributed become immediately exercisable, having to be 
exercised within a period of 2 years from the date of the event, otherwise they expire. Cancelled options include options not exercised 
within this period.  
 
In the first half of 2013 and in 2012, the average price of the shares on the date in which the options were exercised was as follows: 
 

 
 
In determining the number of options to be granted to employees and directors, the BPI Group determines the financial value of the 
options as of the date they are granted. 
 
The premium of the options over Banco BPI shares was determined in accordance with an internally developed model, based on the 
Black-Scholes model, for the RVA 2003 to RVA 2012 programs. 
 

The critical factors of the model used to manage the RVA programs are as follows: 

• Volatility of Banco BPI shares, which was determined as follows: 

 60% of the historical volatility of Banco BPI shares in the last 3.33 years; 

 10% of the VIX volatility index; 

 10% of the VDAX volatility index; 

 20% of the implicit volatility of the listed options traded in Spain over Spanish banks which are similar to Banco BPI.  

• Average expected life of the option, which depends, among others, on the following factors: 

 Responsibility level of the beneficiaries: Directors and other employees; 

 Ratio between the market price and the strike price; and  

 Volatility of the share price. 

The model also enables the number of shares of Banco BPI necessary to ensure adequate coverage of the inherent risk of issuing 
options under the RVA program to be determined. 

The parameters used to determine the financial value of the options under each RVA program, as of the date the options are attributed, 
are as follows:  

  
 
  

Options exercised in 2013 Options exercised in 2012
Program Number of Average price Number of Average price

options of the shares options of the shares
RVA 2010  3 668 1.09
RVA 2011  241 277 1.27  461 339 0.79
RVA 2012  43 272 1.10

BPI listing 4.47 3.33 1.41 1.94 1.25 0.37 0.87
Strike price 4.44 3.33 1.41 1.94 1.25 0.37 0.87
Implicit volatility 17.10% 29.34% 44.27% 32.25% 35.97% 41.70% 39.78%
Interest rate 3.08% 3.73% 3.10% 2.68% 5.15% 3.87% 3.18%
Expected dividends 0.12 0.19 0.07 0.08 0.00 0.00 0.00
Value of the option 0.45 0.41 0.37 0.37 0.28 0.12 0.28

RVA 2012RVA 2011RVA 2005 RVA 2010RVA 2009RVA 2008RVA 2007
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The number of outstanding options under each RVA Program, as well as their respective fair values at June 30, 2013 was as follows: 

 
 
The number of outstanding options under each RVA Program, as well as their respective fair values at December 31, 2012 was as 
follows: 

 
 
 
ACCOUNTING IMPACT OF THE RVA PROGRAM  
 
Shares 
In order to cover the share-based payments, the Bank acquires a portfolio of treasury shares at the time the RVA remuneration is 
attributed. The shares remain in Banco BPI’s portfolio until they are made available to the beneficiaries. At that time they are 
derecognized by corresponding charge to the accumulated costs caption “Other equity instruments”. 
 
The book value and fair value of the share component of the RVA program not yet made available to the Employees/Directors at June 
30, 2013 and December 31, 2012 are as follows: 

 
  

Number of outstanding options   0 2 474 467 2 337 808  852 093  491 395 2 160 753
Strike price 2.85 1.26 1.72 1.11 0.36 0.87
Value of option 0.00 0.02 0.02 0.16 0.60 0.32

RVA 2008RVA 2007 RVA 2010RVA 2009 RVA 2012RVA 2011

Number of outstanding options 16 130 488 2 474 467 2 337 808  855 761  732 672
Strike price 2.85 1.26 1.72 1.11 0.36
Value of option 0.00 0.05 0.04 0.20 0.64

RVA 2011RVA 2010RVA 2009RVA 2008RVA 2007

B o o k N umber F air B o o k N umber F air

value o f  shares value value o f shares value

RVA 2009   7

RVA 2010   109   95

RVA 2011   1   2

RVA 2012   21   14

RVA 2013   10

  141   118

RVA 2009   0

RVA 2010 (  107) (  91)

RVA 2011   1   0

RVA 2012   19   26

(  87) (  65)

T o tal   54  52 087   47   53  60 256   56

RVA 2007   0

RVA 2008   8

T o tal   0   8

RVA 2009      7  4 095   4

RVA 2010   2  1 843   2   4  3 628   3

RVA 2011   2  4 578   4   2  6 867   6

RVA 2012   40  45 666   41   40  45 666   43

T o tal   44  52 087   47   53  60 256   56

Shares P ro gram
D ec. 31, 12

Cost of the shares to  be made 
available to  the Group's 

employees/directors, not 
recognized in shareho lders' equity

Cost of the shares to  be made 
available to  the Group's 

employees/directors, recognized in 
shareho lders' equity

Treasury shares made available 
early to  the Group's 

employees/directors

Treasury shares to be made 
available early to  the Group's 

employees/directors

Jun. 30, 13
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Options 
The BPI Group has created a portfolio of BPI shares to cover its share-based payment program responsibilities resulting from the 
issuance of options to purchase BPI shares in accordance with a delta strategy (determined in accordance with BPI’s options evaluation 
model developed in-house based on the Black-Scholes model). The strategy corresponds to the creation of a portfolio with delta shares 
for each option issued, the delta number corresponding to the relationship between the variation in the price of an option and variation in 
the price of the underlying share. The treasury shares held to hedge the risk of variation in the amount of the options sold are recorded 
in the caption “Treasury shares hedging the RVA”, where they remain while they are held for that purpose.  
 
When the options are exercised, the treasury shares are derecognized together with transfer of share ownership to the Employees. At 
that time a gain or loss is recognized, in the amount corresponding to the difference between the strike price and the average cost of 
acquiring the treasury share portfolio covering each of the programs, less the cost of the option premiums accumulated in the caption 
“Other equity instruments”.  
 
The book value and fair value of the outstanding option component of the RVA program attributed to the Employees/Directors at June 
30, 2013 and December 31, 2012 are as follows: 

 
 
The gain and loss realized on treasury shares hedging the exercise of RVA options, as well as the respective taxes, are recorded 
directly in shareholders’ equity, not affecting net income.     
 
 
 
 
 
 
 
 

Optio ns Jun. 30, 13 D ec. 31, 12

B o o k F air Unrealized B o o k F air Unrealized

value value gain/ ( lo ss) value value gain/ ( lo ss)

RVA 2007  5 725

RVA 2008   828   828

RVA 2009   814   814

RVA 2010   543   496

RVA 2011   60   89

RVA 2012   599   488

RVA 2013   175

 3 019  8 440

RVA 2012   121

RVA 2013   377

  377   121

T o tal  3  396   755  2 641  8  561  1 751  6 810

RVA 2007  11 348  3 271 ( 8 077)

RVA 2008  3 045  1 342 ( 1 703)  3 045  1 394 ( 1 651)

RVA 2009  3 147   935 ( 2 212)  3 147   971 ( 2 176)

RVA 2010   106   32 (  74)   118   36 (  82)

RVA 2011  2 528   702 ( 1 826)   133   38 (  95)

RVA 2012  8 486  2 624 ( 5 862)   428   414 (  14)

T o tal  17 312  5  635 (  11 677)  18 219  6 124 (  12 095)

Unrealized gain/(loss) ( 9 036) ( 5 285)

P ro gram

Cost of outstanding options 
(premiums) not recognized in 

shareho lders' equity

Cost of outstanding options 
(premiums) recognized in 

shareho lders' equity

Treasury shares hedging the RVA 
options
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The gain and (loss) recorded in making the shares available and in the exercise of the options, as well as in the corresponding hedge, 
recorded in shareholders’ equity at June 30, 2013 and December 31, 2012, are as follows: 

 
 
The cost of the share-based remuneration program is accrued in personnel costs, by corresponding entry to the “Other equity 
instruments” caption, as required by IFRS 2 for share-based payment programs. The cost of the shares and option premiums, when 
they are granted, is accrued on a straight-line basis from the beginning of the program (January 1) to the date they are made available 
to the Employees/Directors. 
 
The total cost of the share-based payment program recognized in the first half of 2013 and 2012 was as follows: 

 
 
 

RVA 2011  (  25)
RVA 2012  (  7)

(  32)
RVA 2010 (  7)
RVA 2011 (  731) ( 1 283)
RVA 2012   4

(  734) ( 1 283)
RVA 2007 ( 1 148)

( 1 148)
  21   59

Premiums of options not exercised at the end of the program RVA 2007  5 703
 4 990 ( 2 404)

Transaction costs/ Dividend devolution

Shares In making the shares available

Options
In the exercise of options

On the sale of hedging shares

Gain-loss Program Jun. 30, 13 Dec. 31, 12

Jun. 30, 13
Shares Options Total Shares Options Total

RVA 2008    (   6)  (   6)
RVA 2009       1     1
RVA 2010    16    48    64    16    48    64
RVA 2011    (   1) (   3) (   4)
RVA 2012    7    122    129    1    46    47
RVA 2013    10    175    185

Total    33    345    378    11    91    102

Program Jun. 30, 12
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4.50. Capital Management 
 
Under the Economic and Financial Assistance Program agreed in May 2011 between the Portuguese Republic and the International 
Monetary Fund, the European Central Bank and the European Commission, the Bank of Portugal increased the capital and solvency 
requirements of Portuguese banks, establishing minimum Core Tier I ratios of 9% at the end of 2011 and 10% as from the end of 2012, 
on a consolidated basis. 
 
On the other hand, in the European Council of October 26, 2011 measures were approved to restore confidence of the markets 
regarding sovereign risks of the European Union countries and increase the stability of their financial systems. In accordance with the 
Recommendation of the European Banking Authority (EBA) of December 8, 2011 (EBA/REC/2011/1), the supervisory authorities must 
determine that banks constitute a temporary capital buffer to enable them to achieve a capital Core Tier I ratio, on a consolidated basis, 
of 9% as from June 30, 2012, considering sovereign debt exposures at September 30, 2011 valued at market prices at that date. This 
Recommendation was accepted by the Bank of Portugal through the Notice 5/2012.  
 
Temporary capital buffer defined by EBA for sovereign debt exposures 
Banco BPI was one of the 71 European banks submitted to the recapitalization exercise proposed by EBA. For purposes of determining 
the temporary capital buffer, EBA established that the relevant market prices to value sovereign debt exposure were the prices at 
September 30, 2011. It was further indicated by EBA that the value of the temporary capital buffer would be fixed and would not be 
changed by market price fluctuation or by the subsequent sale or repayment of the corresponding sovereign debt securities. 
 
Based on the amounts observed on September 30, 2011 it was identified the need for a temporary capital buffer of 1 389 million euro for 
the BPI Group, resulting mostly from sovereign debt exposure (1 359 million euro), namely Portuguese sovereign debt (989 million 
euro). 
 
In the period from September 30, 2011 - the reference date of the temporary capital buffer of EBA - to June 30, 2013, Banco BPI's 
exposure to sovereign risk and the value of those assets, based on market prices changed significantly. 
 

 
 
In this context, considering the temporary nature of the capital buffer to cover sovereign risks, in June 2012 Banco BPI approved a 
“Recapitalization Plan” to strengthen the Core Tier 1 capital ratio, in order to comply with the minimum ratios established by EBA and 
the Bank of Portugal, as explained in Note 4.27. The “Recapitalization Plan”, in the amount of 1 500 000 t. euro, includes: 
 
a) a capital increase of 200 000 t. euro with pre-emptive rights of the shareholders; 

 
b) the issuance of financial instruments eligible as Core Tier 1 own funds (contingent convertible subordinated debt), subscribed for by 
the Portuguese State, in the amount of 1 300 000 t. euro. 
 
  

(million euro) Securities Derivatives Total Securities Derivatives Total

Sovereign bonds (after tax)
Portugal 2 766 ( 582) ( 125) ( 708) 5 306 ( 116) ( 159) ( 276)

Of w hich:
Treasury bonds acquired until Dec. 31, 11 2 732 ( 582) ( 125) ( 708) 1 702 ( 121) ( 159) ( 280)
Treasury bills  34 3 604  4  4

Italy  975 ( 66) ( 73) ( 139)  975  8 ( 99) ( 92)
Ireland  355 ( 37) ( 19) ( 56)  335  16 ( 28) ( 12)
Greece  480 ( 136) ( 39) ( 175)

4 576 ( 822) ( 256) (1 078) 6 616 ( 93) ( 286) ( 379)
Loans to Local Public Administration 1 058 ( 281)  841  2 ( 125)
Capital buffer for sovereign risk exposure (1 359) ( 504)
Amount recognised in results (Greece)  175
Temporary capital needs (1 184) ( 504)
1 Includes hedging of interest rate risk
2 Exposure as of June 30, 2013 applying average haircuts by maturity estimated by BPI based on June 30, 2013 market prices

Sep. 30, 11

Nominal 
value

EBA temporary buffer1

Jun. 30, 13

Nominal 
value

Recalculation of the buffer1
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On June 29, 2012 subscription by the Portuguese State of the instruments referred in b) above was carried out, in the amount of  
1 500 000 t.euro, which was reduced to 1 300 000 t.euro after the capital increase mentioned above in a). The features of these 
instruments are defined in Law 63-A/2008 of November 24, as republished by Law 4/2012 of January 11 (Bank Recapitalization Law), in 
Ministerial Order 150-A/2012 of May 17 and in the Terms and Conditions established in Order 8840-A/2012 of the Portuguese Minister 
of Finance and State of June 28, 2012. The investment period of the instrument is five years from the date of issue, and the Bank’s 
Recapitalization Plan considers partial repayments over the period of the instrument. On August 10, 2012 the Bank’s capital increase, in 
the amount of 200 000 t.euros, with preemptive rights of the shareholders, was concluded and on August 13, 2012 this amount was 
used by the Bank to repay part of the contingent convertible subordinated bonds, which were reduced to 1 300 000 t.euro.  
 
In December 2012 contingent convertible subordinated bonds of 100 000 t. euro were repaid, the amount of which was thus reduced to 
1 200 000 t. euro. On March 13, 2013 the Bank repaid to the Portuguese State, contingent convertible subordinated bonds in the 
amount of 200 000 t. euro, the nominal amount of which was reduced to 1 000 000 t. euro. 
 
The potential components of the Own Funds Tier I (including Core Tier I) and Tier II (including upper Tier II and lower Tier II), comply 
with what is established in Bank of Portugal Notice 6/2010. The BPI Group’s Own Funds are made up as follows at June 30, 2013 and 
at December 31, 2012: 
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1 Total requirements x 12.5. 
2 Calculated in accordance with Bank of Portugal Instruction 16 / 2004. 
  

Jun. 30, 13 Dec. 31, 12

Base own funds 
Subscribed share capital, share premium, reserves (excluding positive fair value reserves) and 
retained earnings

2 272 973 2 178 504

Contingent convertible subordinated bonds 1 000 000 1 200 000
Preference shares  51 326  51 326
Other minority interests  255 272  240 775
Intangible assets ( 14 314) ( 14 017)
Treasury shares ( 15 347) ( 10 864)
Deduction related to deposits w ith high interest rates ( 1 686) ( 4 782)
Actuarial deviations considered in the prudential corridor  36 782  69 491
Contributions to the pension fund not yet recognised as cost (corridor method) (  61) (  63)
Deferred transition adjustments to IAS / IFRS  18 551  24 734
Base own funds 3 603 496 3 735 104
Complementary own funds
Revaluation reserves of f ixed assets  8 548  8 548
Positive fair value reserve  9 939  10 610
Subordinated debt and participating securities  90 651  106 387
Complementary own funds  109 138  125 545
Deductions
Deduction of participations in insurance companies and other f inancial institutions ( 187 165) ( 182 829)
Others deductions ( 3 442) ( 3 223)
Deductions ( 190 607) ( 186 052)
Total own funds 3 522 027 3 674 597
Total requirements 1 857 512 1 960 947
Assets weighted by risk1 23 218 902 24 511 839
Ow n Funds requirements ratio 15.2% 15.0%
Tier I2 15.1% 14.9%
Core Tier I (excluding preference shares)2 15.3% 15.0%
Percentage of preference shares to Tier I 1.4% 1.4%
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At June 30, 2013 the Core Tier I capital ratio established in the Recommendation of the European Banking Authority (EBA) and Bank of 
Portugal Notice 5/2012, considering valuation of the sovereign debt at September 30, 2011 at the market prices was 9.8%, so 
complying with the requirement of 9%, set in this standards. 
 

 
1 In accordance with EBA rules deduction of participations in financial institutions and insurance companies are reflected in Core Tier 1. 
2The buffer relating to Greece was recognized in the statement of income through the recording of impairment and so is already reflected in Core Tier 1 of 

the Bank of Portugal. 

 

On July 22, 2013, following the entry into force in the European Union of new minimum capital requirements imposed by Directive 2013 
/ 36 / UE, of the European Parliament and of the Council, of June 26 and by the Regulation (UE) No. 575 / 2013 of the European 
Parliament and of the Council, of June 26 (referred to as the Capital Requirements Directive IV / Capital Requirements Regulation (CRD 
IV / CRR)), the European Banking Authority (EBA) published a new Recommendation to ensure the preservation of the capital increase 
made by the Banks in 2012 following the Recommendation issued by the EBA in late 2011. 
 
Given that, with the entry into force of CRD IV/CRR and during the transitory period, the capital requirements may be lower than those 
required by the 2011 Recommendation, the EBA decided to establish a minimum limit for Core Tier 1 in absolute terms (in euros), 
corresponding to the amount of capital necessary to comply with the EBA’s capital requirements at June 30, 2012.  
 
Central Banks may authorize exceptions to the minimum Core Tier 1, after consultation and discussion with EBA if: 
 

- the Bank is developing a specific restructuring plan or a risk mitigation plan; or, 
- the level of capital of the Bank is considered to be greater than minimum Core Tier 1 (4.5%) and the capital preservation buffer 

(2.5%) required by the CRD IV /CRR rules, considering full implementation of these rules. 
 
Dividend policy 
 
As from the amendment to the articles of association of Banco BPI approved in the Shareholders’ General Meeting held on April 20, 
2006, the following rule was included (Article 26 item 3): "The Shareholders’ General Meeting should decide on the long term dividend 
policy by proposal of the Board of Directors which should justify possible deviations from that policy." 
 
In complying with this statutory rule, the Shareholders’ General Meeting held on April 19, 2007 approved the Long Term Dividend Policy 
of Banco BPI, the main guideline, being to distribute an annual dividend of not less than 40% of consolidated net income for the year, 
except in special circumstances. 
 
The Policy referred to in the last paragraph is temporarily limited by item 6.4. of the Recapitalization Plan approved in the General 
Meeting held on June 27, 2012, in which the Board of Directors indicated that there will be no dividends or reserve distributions until the 
hybrid instruments to be issued in the recapitalization operation have been entirely repaid, as well as, in the same way, item 11.1. A) of 
the Terms and Conditions of the Core Tier 1 Capital Instruments Subscribed for by the State approved by Order of the Portuguese 
Minister of State and Finance 8840-A/2012. 
 
 
  

(million euro) Jun. 30, 13
Core Tier I (Bank of Portugal)  3 552
Deduction of participations in f inancial institutions and insurance companies1 (  94)

Temporary buffer EBA ( 1 359)
Amount recognised in the statement of income (Greece)2   175

   Temporary capital needs ( 1 184)

Core Tier I (EBA)  2 275
Assets w eighted by risk  23 219
Core Tier I ratio (EBA) 9.8%
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4.51. Related parties 
 
The BPI Group’s related parties at June 30, 2013 were as follows: 

    
 

In accordance with IAS 24, related parties are those in which the Bank has significant influence (direct or indirect) in decisions relating to 
their financial and operating policies – associated and jointly controlled companies and pension funds – and entities which have 
significant influence on the management policy of the Bank – shareholders and members of Banco BPI’s Board of Directors. 
 
  

Effective Direct
Name of related entity Head Office participation participation
Associated and jointly controlled entities of Banco BPI

Banco Comercial e de Investimentos, S.A.R.L. Mozambique 30.0% 29.7%
Companhia de Seguros Allianz Portugal, SA Portugal 35.0% 35.0%
Cosec - Companhia de Seguros de Crédito, SA Portugal 50.0% 50.0%
Inter-Risco – Sociedade de Capital de Risco, S.A. Portugal 49.0%
Finangeste – Empresa Financeira de Gestão e Desenvolvimento, SA Portugal 32.8% 32.8%
Unicre - Instituição Financeira de Crédito, SA Portugal 21.0% 20.7%

Pension funds of Employees and Directors of the BPI Group 
   Fundo de Pensões Banco BPI Portugal 100.0%
   Fundo de Pensões Aberto BPI Acções Portugal 14.1%
   Fundo de Pensões Aberto BPI Valorização Portugal 43.4%
   Fundo de Pensões Aberto BPI Segurança Portugal 28.3%
   Fundo de Pensões Aberto BPI Garantia Portugal 12.9%
Shareholders of Banco BPI 

Grupo La Caixa Spain 46.22%
Members of the Board of Directors of Banco BPI
   Artur Santos Silva
   Fernando Ulrich
   Alfredo Rezende de Almeida
   António Domingues
   António Farinha Morais
   António Lobo Xavier
   Armando Leite de Pinho
   Carlos Moreira da Silva
   Edgar Alves Ferreira
   Allianz Europe Ltd. - Representada por Herbert Walter
   Ignacio Alvarez-Rendueles
   Isidro Fainé Casas
   José Pena do Amaral
   Juan María Nin Génova
   Klaus Duhrkop
   Manuel Ferreira da Silva
   Marcelino Armenter Vidal
   Maria Celeste Hagatong
   Mário Leite da Silva
   Pedro Barreto
   Tomaz Jervell
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The total assets, liabilities and off-balance sheet responsibilities relating to operations with associated and jointly controlled companies 
and pension funds of employees of the BPI Group at June 30, 2013 were as follows: 

 
  

Associated and 
jointly 

controlled 
companies

Pension funds 
of Employees of 

the BPI Group Total
Assets

Financial applications  2 848  2 848
Financial assets held for trading 
   and at fair value through profit or loss   151   151
Loans  26 021  26 021
Other assets  10 625  10 625

 39 494   151  39 645
Liabilities

Financial liabilities held for trading and derivatives
Deposits and technical provisions  38 425  250 102  288 527
Other f inancial resources  60 074  60 074
Other liabilities   922   922

 39 347  310 176  349 523
Off balance sheet items

Guarantees given and other contingent liabilities
Guarantees and sureties  10 666  10 666

Responsibilities for services rendered
Deposit and safeguard of assets 1 001 760  675 047 1 676 807

1 012 426  675 047 1 687 473
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The total assets, liabilities and off balance sheet responsibilities relating to operations with shareholders, members of the Board of 
Directors and companies in which members of the Board of Directors have significant influence at June 30, 2013 are as follows: 

 
1 With significant influence on the BPI Group’s management policy. It is assumed that there is significant influence when the participation in capital exceeds 

20% 
2 In individual name. 

Shareholders of 
Banco BPI 1

Members of the 
Board of 

Directors of 
Banco BPI 2

Companies in 
which Members 

of the Board of 
Directors of 

Banco BPI have 
significant 
influence Total

Assets
Financial applications  80 526  80 526
Financial assets held for trading and at fair value 
through profit or loss   476   476
Financial assets available for sale   8   8
Loans  16 446  10 896  195 117  222 459
Investments held to maturity  15 152  15 152

 112 600  10 896  195 125  318 621
Liabilities

Deposits and technical provisions  10 110  9 138  13 555  32 803
Other liabilities   17   25   111   153

 10 127  9 163  13 666  32 956
Off balance sheet items

Guarantees given and other contingent liabilities
Guarantees and sureties  18 454   496  130 107  149 057

Commitments to third parties
Revocable commitments   209  63 200  63 409

Responsabilities for services rendered
Deposit and safeguard of assets  583 356  19 663  175 551  778 570
Others  72 886  72 886

Foreign exchange operations and derivatives 
instruments

Purchases  689 615  57 836  747 451
Sales ( 685 683) ( 57 796) ( 743 479)

 605 951  20 159  441 784 1 067 894
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The total assets, liabilities and off balance sheet responsibilities relating to operations with associated and jointly controlled companies 
and pension funds of employees of the BPI Group at December 31, 2012 are as follows: 

 
  

Associated and 
jointly 

controlled 
companies

Pension funds 
of Employees of 

the BPI Group Total
Assets

Financial applications  2 823  2 823
Financial assets held for trading 
   and at fair value through profit or loss   7   152   159
Loans  34 929  34 929
Other assets  19 608  19 608

 57 367   152  57 519
Liabilities

Financial liabilities held for trading and derivatives   5   5
Deposits and technical provisions  31 352  70 582  101 934
Other f inancial resources  60 077  60 077
Other liabilities   168   168

 31 525  130 659  162 184
Extrapatrimoniais

Guarantees given and other contingent liabilities
Guarantees and sureties  10 576  10 576

Responsibilities for services rendered
Deposit and safeguard of assets  942 694  780 900 1 723 594

Foreign exchange operations and derivatives 
instruments

Purchases  16 850  16 850
Sales ( 16 532) ( 16 532)

 953 588  780 900 1 734 488
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The total assets, liabilities and off balance sheet responsibilities relating to operations with shareholders, members of the Board of 
Directors and companies in which members of the Board of Directors have significant influence at December 31, 2012 are as follows: 

 
1 With significant influence on the BPI Group’s management policy. It is assumed that there is significant influence when the participation in capital exceeds 

20% 
2 In individual name. 

 
Total income and costs relating to operations with associated and jointly controlled companies and pension funds of employees and 
directors of the BPI Group at June 30, 2013 are as follows: 
 

 
  

Shareholders of 
Banco BPI 1

Members of the 
Board of 

Directors of 
Banco BPI 2

Companies in 
which Members 

of the Board of 
Directors of 

Banco BPI have 
significant 
influence Total

Assets
Financial applications  17 295  17 295
Financial assets held for trading 
   and at fair value through profit or loss   387   387
Financial assets available for sale   8   8
Loans  1 715  11 168  229 550  242 433
Other assets   32   32

 19 397  11 168  229 590  260 155
Liabilities

Deposits and technical provisions  5 132  8 576  27 452  41 160
Other liabilities   490   25   111   626

 5 622  8 601  27 563  41 786
Off balance sheet items

Guarantees given and other contingent liabilities
Guarantees and sureties  18 414   496  78 987  97 897

Commitments to third parties
Revocable commitments   207  2 000  2 207

Responsabilities for services rendered
Deposit and safeguard of assets  605 842  21 270  166 577  793 689
Others  135 364  135 364

Foreign exchange operations and derivatives 
instruments

Purchases  540 022  57 457  597 479
Sales ( 549 300) ( 57 495) ( 606 795)

 615 185  21 766  382 890 1 019 841

Associated and 
jointly 

controlled 
companies

Pension funds 
of Employees of 

the BPI Group Total
Net income

Financial margin (narrow  sense) (  216) ( 1 019) ( 1 235)
Net comission income  19 065   7  19 072
General and administrative costs (  420) ( 8 385) ( 8 805)

 18 429 ( 9 397)  9 032
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Total income and costs relating to operations with shareholders, members of the Board of Directors and companies in which members 
of the Board of Directors have significant influence at June 30, 2013 are as follows: 
 

 
1 With significant influence on the BPI Group’s management policy. It is assumed that there is significant influence when the participation in capital exceeds 

20% 
2 In individual name. 

 
The total amount of income relating to operations with associated and jointly controlled companies, and pension funds of employees of the 
BPI Group at June 30, 2012, is as follows:  

 
  
The total amount of income relating to operations with shareholders, members of the Board of Directors and companies in which 
members of the Board of Directors have significant influence at June 30, 2012, is as follows: 

 
 
 1 With significant influence on the BPI Group’s management policy. It is assumed that there is significant influence when the participation in capital exceeds 

20% 
2 In individual name. 

 
REMUNERATION AND OTHER BENEFITS AWARDED TO THE CORPORATE BOARDS  
Following presentation of the request for access to public investment (in terms of Law 63-A/2008, of November 24) and approval by the 
Shareholders’ General Meeting  held on June 27, 2012 of adjustments to the Remuneration Policy, the Remuneration Committee 
decided to decrease the fixed remuneration of the members of the Board of Directors and of the Supervisory Board to the annual 
amount of  2 806 519 euro (hereinafter referred to as Limit), i.e., 50% of the average remuneration received in the years 2010 and 2011. 
 
Remuneration of the Chairman of the Shareholders’ General Meeting Committee 
In the first half of 2013 the overall remuneration for exercising the function of Chairman of the Shareholders’ General Meeting 
Committee was 7 000 euro, paid in 7 instalments. 

Shareholders of 
Banco BPI 1

Members of the 
Board of 

Directors of 
Banco BPI 2

Companies in 
which Members 

of the Board of 
Directors of 

Banco BPI have 
significant 
influence Total

Net income
Financial margin (narrow  sense)   797 (  129)   15   683
Net commission income   8   4   12

  797 (  121)   19   695

Associated and 
jointly 

controlled 
companies

Pension funds 
of Employees of 

the BPI Group Total
Net income

Financial margin (narrow  sense) (  13) ( 1 318) ( 1 331)
Net comission income  19 076   259  19 335
General and administrative costs (  466) ( 8 356) ( 8 822)

 18 597 ( 9 415)  9 182

Shareholders of 
Banco BPI 1

Members of the 
Board of 

Directors of 
Banco BPI 2

Companies in 
which Members 

of the Board of 
Directors of 

Banco BPI have 
significant 
influence Total

Net income
Financial margin (narrow  sense)   808 (  66)  1 647  2 389
Net commission income   20   5   4   29

  828 (  61)  1 651  2 418
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The members of the Shareholders’ General Meeting Committee do not gain from this fact any retirement entitlement. 
 
Remuneration of the Supervisory Board 
Considering the Limit, the Remunerations Committee decided to reduce the overall annual amount of the remuneration of the members 
of the Supervisory Board to 177 547 euro. 
 
In the first half of 2013, the aggregate remuneration of the Supervisory Board members was 126 545.45 euro gross, paid in 7 
installments, an amount that already reflects the reduction referred to above and includes the remuneration paid to the member of the 
Supervisory Board who, under the terms of the regime of the public investment operation mentioned above, was designated by the 
State (Dr. Miguel Artiaga Barbosa) in the amount of 37 771.94 euro. 
 
The members of the Supervisory Board are not beneficiaries, due to this fact, of any retirement-related benefit.  
 
Remuneration of the Board of Directors 
Considering the Limit, the Remunerations Committee decided to reduce the overall annual remuneration of the members of the Board of 
Directors to 2 628 972 euro. 
 
In the first half of 2013, the remuneration of all the members of the Board of Directors amounted to 1 315 t.euro relating to fixed 
remuneration, an amount that already reflects the decrease referred to above. 
 
In addition, the payment of 20 312 euro relating to seniority payments and 5 731.9 euro relating to long service premiums (in terms of 
the Collective Vertical Labour Agreement for the Portuguese Banking Sector), and, in the case of non-executive members,  
57 350 euro relating to attendance allowances (the unit value of which was, in terms of the decision of the Remunerations Committee 
referred to above, also decreased by 50% in the second half of 2012). 
 
In the first half of 2013, the overall remuneration of the non-executive members amounted to 248 t. euro and remuneration of the 
executive members amounted to 1 150 t. euro. 
 
There were no payments in the first half of 2013 resulting from early termination. 
 
Remuneration of the Board of Directors’ non-executive members  
The remuneration of the non-executive members of the Board of Directors amounted to 248 t. euro in the first half of 2013 and includes 
regular fixed salaries, paid in 7 installments, in the amount of 191 t. euro, the payment of attendance allowances for meetings of the 
Consultative Committees of the Board of Directors in the amount of 57 t. euro. 
 
Remuneration of the Executive Committee 
Total remuneration (fixed) paid to Banco BPI’s Executive Committee in the first half of 2013 for carrying out its duties was 1 124 t.euro. 
In the first half of 2013 no variable remuneration was paid to the Executive Committee members. 
 
In addition, the payment of 20 312 euro relating to seniority payments and 5 731.9 euro relating to long service premiums (in terms of 
the Collective Vertical Labour Agreement for the Portuguese Banking Sector). 
 
It should be noted that, as stated above, pursuant to Section 6.5 of the Recapitalization Plan, in the public investment period no variable 
remuneration will be paid to the Executive Committee members. 
 
Pensions of the executive members of the Board of Directors 
The Directors covered by the defined benefits pension plan referred to in point 6.1.2 of the Governance Report of the BPI Group and the 
plan’s liabilities, were as follows at June 30, 2013:  

 Current Retired Total

Number of persons 7 4 11
Liability (t.€) 15 546 10 511 26 057
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Adding the amounts relating to other individuals that are current or former Directors of the Banks in the BPI Group and that benefit from 
a defined benefit pension plan to the figures presented in the table above, the table is as follows: 

Current Retired Total

Number of persons 13 9 22
Liability (t.€) 19 700 16 305 36 005
 
In December 2006 the liability for retirement and survivor pensions under a defined benefit pension regime of Directors of the BPI 
Group’s banks was transferred to an open-ended pension fund (Fundo de Pensões BPI Valorização). 
 
The pension rights acquired in the first half of 2013 by the members of the Executive Committee relating to old age retirement pensions 
amounted to 55 977 euro. 
 
Loans to members of the Board of Directors 
Mortgage loans 
At June 30, 2013 the overall balance of mortgage loans granted to members of the Executive Committee of the Board of 
Directors for the purpose of acquiring their own homes amounted to 1 710 t. euro. 
 
Credit lines for the exercise of RVA options and subscriptions of BPI shares in the capital increase realised in 2008 
Banco BPI’s executive Directors (as well as its employees) benefit from a credit line for the acquisition and maintenance 
in portfolio of BPI shares resulting from the exercise of options awarded under the RVA scheme. At June 30, 2013, the balance of credit 
given to the members of Banco BPI’s Executive Committee was 5 459 t.euro.  
 
In 2008 a credit line was made available to the Directors of the Group companies (as well as to employees and retirees) who 
wished to subscribe for BPI shares in the capital increase to keep in the portfolio of shares thus acquired1. At June 30, 2013, the credit 
line balance relating to the members of Banco BPI’s Executive Committee was 965 t. euro. 
 
Credit lines for the exercise of RVA options and subscription for BPI shares in the capital increase realised in 2008 
 
Balance at June 30, 2013 
 

Credit line for the 
exercise of options 2

Credit line for 
subscription for BPI 

shares 
Banco BPI Executive Committe 5 459 965 
Directors of Banco Português de Investimento 3 100 38 
Managers and other employees 2 331 272 

Total 7 900 1 275

 
Insurance of the Chairman and Executive Directors of Banco BPI  
The Chairman of the Board of Directors and Executive Directors of Banco BPI in current service benefit from a range of insurance policies 
which cover life, illness and accident risks. 
 

 

________________________ 
1 This credit line was earmarked exclusively to fund the acquisition of Banco BPI shares resulting from the exercise of the subscription rights which every 
Employee or Director was entitled to on the date the subscription rights were detached from the shares (21 May 2008, last day on which the shares traded 
cum rights).  
2 Financing obtained for keeping in the portfolio of BPI shares resulting from the exercise of the RVA options. 
3 Directors who are not simultaneously members of the Executive Committee of the Board of Directors of Banco BPI. 
4 Covers the respective family. 
5 Annual cost of insurance. 

 

Policy Risk covered Capital insured 

Group life insurance 

Illness 424
Accident (involuntary 
cause) 848

Traffic accident 1 272
Personal accident insurance  Accident 148
Work accident insurance Death or professional 

disability 
Under the terms of 

the law
Healt insurance4 Illness or accident 25 5
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The costs incurred by the BPI Group in connection with the above mentioned policies amounted to 22.8 t.euro in the first half of 2013. 
 
In addition, the BPI Group incurs costs of 3.7 t.euro relating to SAMS contributions for the three members of Banco BPI’s Executive 
Committee who benefit from protection of this scheme. 
 
Early termination of contracts 
No severance compensation was paid nor is any due in the first half of 2013 to any former Executive Director relating to cessation of 
their functions during the year. 
 
EMPLOYEE REMUNERATION AND OTHER BENEFITS 
The information provided in this section has the objective of complying with the requirements of Bank of Portugal Notice 10/2011, and refers to 
the employees who meet certain of the following criteria corresponding to those set out in article 1(2)(a) to (c) of the aforesaid Notice: 
 
a) perform functions with responsibility for the assumption of risks on behalf of the institution or its customers, with a material impact on the 

institution’s risk profile, which includes employees who have regular access to privileged information and participate in decisions on the 
institution’s management and business strategy; 

b) perform the control functions covered by Bank of Portugal Notice 5/2008 (compliance, audit and risk control). 
 
In applying the above-mentioned criteria and solely to restrict the employees to which the information to be provided to pursuant to 
article 17 of Notice 10/201, it was considered that the relevant employees correspond to those of the Remuneration Policy of Managers 
mentioned in the section 6.1.6. of the Governance Report of the BPI Group, namely: 
 
- employees considered as “managers” for purposes of the provisions of article 248º-B of the Portuguese Securities Code; 
- employees that occupy first and second tier positions in departments which perform control functions. 
 
In the first half of 2013, the universe defined above encompassed 24 employees. 
 
In the first half of 2013, the remuneration paid to the above universe totaled 1.19 M.€.  
 
In addition, the payment of 34 t. euro relating to seniority payments and 9 t. euro relating to long service premiums (in terms of the 
Collective Vertical Labour Agreement for the Portuguese Banking Sector). 
 
At June 30, 2013 the aggregate amount of pension rights (annual) acquired by the universe of employees under review was 
1 255.4 t.euro. 
 
The breakdown of the remuneration and pension rights indicated above between the above-mentioned two groups was the 
following: 
 
Amounts in euro 

  Control 
functions 

Other 
functions

Employees 12 12
Fixed remuneration  423 177 799 598
Long service premium 3 473  5 579
Total remuneration 426 650 805 177
Pension rights acquired  516 620  738 780

 
There is no deferred remuneration (not paid) awarded to the above group of employees. 
 
There is no deferred remuneration due, paid or subject to reduction as a result of the adjustment introduced based on individual 
performance. 
 
No new employees were recruited in the first half of 2013 who fall within this universe. 
 
No payments were made in the first half of 2013 for early termination of employment contracts. 
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In accordance with the terms of article 477 of the Commercial Company Code (Código das Sociedades Comerciais), the shareholdings of the members of the Board of Directors at June 30, 2013 
were as follows: 

 
A - Shares attributed under the RVA program, the availability of which at June 30, 2013 is subject to a resolutive condition. 
B - Shares which at June 30, 2013 were pledged in guarantee of loans to finance their acquisition resulting from the exercise of options granted under the RVA program. 
C - Shares which at June 30, 2013 were pledged in guarantee of loans to finance their acquisition resulting from exercise of BPI share subscription rights under the capital increase. 
D - Shares which at June 30, 2013 were pledged in guarantee for purposes of article 396 of the Commercial Company Code (Código das Sociedades Comerciais). 
E - Amount owed at June 30, 2013 on the loan referred to in B. 
F - Amount owed at June 30, 2013 on the loan referred to in C 
1 Includes securities held by their husbands/spouses. 
2 Fair value of the shares. 
3 Member of the Executive Committee.

Shares1

Purchases Sales

Artur Santos Silva  869 938  869 938   790
Fernando Ulrich 3 2 092 180 2 092 180  1 900 1 585 040  348 510  4 144   714
Alfredo Rezende de Almeida 2 300 000  50 000 2 250 000  2 043
António Domingues 3  306 042  250 000  56 042   51
António Farinha Morais 3  548 501  548 501   498  258 823   332
António Lobo Xavier
Armando Leite de Pinho
Carlos Moreira da Silva  66 333  66 333   60
Edgar Alves Ferreira 1 594 619 1 091 536  503 083   457
Herbert Walter
Ignacio Alvarez-Rendueles
Isidro Fainé Casas
José Pena do Amaral 3  72 682  72 682   66
Juan María Nin Génova
Klaus Dührkop
Manuel Ferreira da Silva 3  850 000  850 000   772  300 000
Marcelino Armenter Vidal
Maria Celeste Hagatong 3  885 151  885 151   804  171 110  48 815   373   98
Mário Leite da Silva
Pedro Barreto 3  473 999  473 999   430  378 399  94 600   610   153
Tomaz Jervell  15 680  15 680   14

Held at 
Jun. 30, 13

Value at Jun. 
30, 132

Unavailable 
shares A

Loans     
F

Shares pledged 
in guarantee     

D
Loans     

E

Shares pledged 
in guarantee     

B

Shares pledged 
in guarantee     

C
Held at 

Dec. 31, 12
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In accordance with the terms of article 477 of the Commercial Company Code (Código das Sociedades Comerciais), the shareholder 
position of the members of the Board of Directors in terms of options held at June 30, 2013 was as follows: 

  
1 Includes securities held by their spouses 
2 Includes extinction by lapsing 
3 Member of the Executive Committee

Options1

Purchases Exercised2

Artur Santos Silva
Fernando Ulrich 3

Alfredo Rezende de Almeida
António Domingues 3 1 069 674 1 069 674
António Farinha Morais 3  936 249  627 542  308 707
António Lobo Xavier
Armando Leite de Pinho
Carlos Moreira da Silva
Edgar Alves Ferreira
Herbert Walter
Ignacio Alvarez-Rendueles
Isidro Fainé Casas
José Pena do Amaral 3  759 773  627 542  132 231
Juan María Nin Génova
Klaus Dührkop
Manuel Ferreira da Silva 3 1 157 482  870 896  286 586
Marcelino Armenter Vidal
Maria Celeste Hagatong 3

Mário Leite da Silva
Pedro Barreto 3 1 116 083  627 542  488 541
Tomaz Jervell

Held at 
Dec. 31, 12

Held at 
Jun. 30, 13
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In accordance with the terms of article 477 of the Commercial Company Code (Código das Sociedades Comerciais), the shareholding position of the other directors of Banco BPI, members of the 
Board of Directors of Banco Português de Investmento, in terms of the shares held at June 30, 2013 was as follows: 

A - Shares attributed under the RVA program, the availability of which at June 30, 2013 is subject to a resolutive condition. 
B - Shares which at June 30, 2013 were pledged in guarantee of loans to finance their acquisition resulting from the exercise of options granted under the RVA program. 
C - Shares which at June 30, 2013 were pledged in guarantee of loans to finance their acquisition resulting from exercise of BPI share subscription rights under the capital increase. 
D - Shares which at June 30, 2013 were pledged in guarantee for purposes of article 396 of the Commercial Company Code (Código das Sociedades Comerciais). 
E - Amount owed at June 30, 2013, on the loan referred to in B. 
F - Amount owed at June 30, 2013, on the loan referred to in C 
1 Fair value of the shares. 
 
In accordance with the terms of article 477 of the Commercial Company Code (Código das Sociedades Comerciais), the shareholding position of the other directors of Banco BPI, members of the 
Board of Directors of Banco Português de Investimento, in terms of the options held at June 30, 2013 was as follows: 
 

  
1 Includes extinction by lapsing 

 
  

Purchases Sales

Alexandre Lucena e Vale  153 312  153 312   139  48 064  18 964   100   38
Fernando Costa Lima  81 124  81 124   74
José Miguel Morais Alves  35 517  35 517   32  13 461
João Pedro Oliveira e Costa  10 708  10 708   10  8 031

Loans     
F

Shares pledged 
in guarantee     

D

Shares

Unavailable 
shares A

Shares pledged 
in guarantee     

B

Shares pledged 
in guarantee     

C
Held at 

Dec. 31, 12
Held at 

Jun. 30, 13
Value at 

Jun. 30, 131
Loans     

E

Opções

Purchases Exercised1

Alexandre Lucena e Vale  353 985  213 818  140 167
Fernando Costa Lima  315 143  128 362  186 781
José Miguel Morais Alves  416 848  239 608  177 240
João Pedro Oliveira e Costa  230 297  196 821  33 476

Held at 
Dec. 31, 12

Held at 
Jun. 30, 13
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In accordance with the terms of article 477 of the Commercial Company Code (Código das Sociedades Comerciais), the shareholding position of the other directors of Banco BPI, in terms of shares 
and options held at June 30, 2013 was as follows: 

  
1 Includes securities held by their husbands/spouses 
2  Fair value of shares 
3 Includes extinction by lapsing 

Options1

Purchases Sales Purchases Exercised3

Manuel Maria Meneses  103 704  103 704   94  263 323  142 268  121 055
Isabel Castelo Branco  27 433  27 433   25  75 093  75 093
Susana Trigo Cabral  21 038  21 038   19  96 272  96 272
Luis Ricardo Araújo  57 200  57 200   52  304 469  78 445  226 024
Graça Graça Moura  37 134  37 134   34  45 640  45 640
Ana Rosas Oliveira  6 487  6 487   6  134 047  72 741  61 306
João Avides Moreira  20 892  20 892   19  110 413  9 457  100 956

Held at 
Dec. 31, 12

Held at Jun. 30, 
13

Shares1

Held at 
Dec. 31, 12

Held at 
Jun. 30, 13

Value at
Jun. 30, 132
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Artur Santos Silva 
Has not traded any Banco BPI shares. 
 
 
Fernando Ulrich 
Has not traded any Banco BPI shares. 
 
At December 31 his spouse held 58 724 Banco BPI shares 
 
 
Alfredo Rezende de Almeida 
On May 6 sold 50 000 shares in the stock exchange at 1.125 euro per share. 
 
 
António Domingues 
Has sold in the Stock Exchange: 

 On May 6 sold 100 000 shares at 1.120 euro per share and 100 000 at 1.145 euro per share; 
 On May 7 sold 50 000 shares at 1.150 euro per share. 

 
On March 21, because of caducity, there were extinguished 1 069 674 Call options on Banco BPI shares, concerning the 2007 RVA 
program. 
 
 
António Farinha Morais 
Has not traded any Banco BPI shares. 
 
On March 21, because of caducity, there were extinguished 627 542 Call options on Banco BPI shares, concerning the 2007 RVA 
program. 
 
 
António Lobo Xavier 
Does not hold and has not traded any Banco BPI shares. 
 
 
Armando Leite de Pinho  
Does not hold and has not traded any Banco BPI shares. 
 
At June 30, Arsopi – Holding, SGPS, S.A., of which he is the President of the Board of Directors. owned 2 942 267 Banco BPI shares.  
 
At June 30 ROE, SGPS, S.A., of which he is President of the Board of Directors, owned 4 442 291 Banco BPI shares. 
 
At June 30 Security, SGPS, S.A., of which he is President of the Board of Directors, owned 3 414 404 Banco BPI shares. 
 
 
Carlos Moreira da Silva  
Has not traded any Banco BPI shares. 
 
 
Edgar Alves Ferreira  
Has sold in the Stock Exchange: 
On March 18: 

• 11 256 shares at 1.129 euro per share 
• 9 912 shares at 1.126 euro per share 
• 4 500 shares at 1.128 euro per share 
• 16 595 shares at 1.125 euro per share 
• 35 663 shares at 1.124 euro per share 
• 8 074 shares at 1.122 euro per share 
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• 307 798 shares at 1.120 euro per share 
• 4 484 shares at 1.116 euro per share 
• 7 417 shares at 1.115 euro per share 
• 366 shares at 1.114 euro per share 
• 5 252 shares at 1.112 euro per share 
• 14 791 shares at 1.111 euro per share 
• 87 891 shares at 1.110 euro per share 
• 117 986 shares at 1.108 euro per share 
• 13 285 shares at 1.121 euro per share 

On March 19: 

• 52 000 shares at 1.110 euro per share 
• 201 900 shares at 1.100 euro per share 
• 53 997 shares at 1.101 euro per share 
• 2 000 shares at 1.105 euro per share 
• 3 100 shares at 1.112 euro per share 

On March 20: 

• 5 090 shares at 1.110 euro per share. 

On March 25: 

• 128 179 shares at 1.140 euro per share. 
 
 
At June 30 his spouse held 242 000 shares. 
 
At June 30 Violas Ferreira Financial, S.A., of which he is a member of the Board of Directors, owned 2 851 791 Banco BPI shares. 
 
 
Herbert Walter 
Does not hold and has not traded any Banco BPI shares. 
 
Is the person named by Allianz Europe, Ltd. to represent it as a member of the Board of Directors to which the company was elected. 
 
At June 30, Allianz Europe, Ltd. owned 120 553 986 Banco BPI shares. 
 
The entity to which the above qualified shares are allocated is the company Allianz SE, which owns the entire share capital of Allianz 
Europe B.V., which in turn is the sole shareholder of Allianz Europe Ltd. 
 
 
Ignacio Alvarez Rendueles  
Does not hold and has not traded any Banco BPI shares. 
 
Is Deputy General Director at CaixaBank, S.A. and a Member of the Directors Committee of the CaixaBank, S.A. 
 
 
Isidro Fainé Casas  
Does not hold and has not traded any Banco BPI shares. 
 
Is President of Caja de Ahorros y Pensiones de Barcelona “la Caixa”, which has full control over CaixaBank, S.A., being also President 
of CaixaBank, S.A. and Member of the Directors Committee of CaixaBank, S.A. 
 
At June 30, Caixa Bank, S.A. owned a total of 642 462 536 Banco BPI shares. 
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José Pena do Amaral 
Has not traded any Banco BPI shares. 
 
On March 21, because of caducity, there were extinguished 627 542 Call options on Banco BPI shares, concerning the 2007 RVA 
program. 
 
 

Juan María Nin Génova 
Does not hold and has not traded any Banco BPI shares. 
 
Is General Director of Caja de Ahorros y Pensiones de Barcelona “la Caixa”, which has full control over CaixaBank, S.A., being also 
Vice-President and Delegate Adviser of CaixaBank, S.A. and Member of the Directors’ Committee of the CaixaBank, S.A. 
 
Klaus Dührkop  
Does not hold and has not traded any Banco BPI shares. 
 
Manuel Ferreira da Silva 
Does not hold and has not traded any Banco BPI shares. 
 
On March 21, because of caducity, there were extinguished 627 543 Call options on Banco BPI shares, concerning the 2007 RVA 
program. 
 
On March 21, because of caducity, there were extinguished 243 353 Call options on Banco BPI shares held by his spouse, concerning 
the 2007 RVA program. 
 
 
Marcelino Armenter Vidal  
Does not hold and has not traded any Banco BPI shares. 
 
Is Executive Director of Caja de Ahorros y Pensiones de Barcelona “la Caixa”, which has full control over Caixa Bank, S.A. 
 
For further information about the transactions and participation of Caixa Bank, S.A. in Banco BPI’s capital, see the above information 
concerning the member Isidro Fainé Casas. 
 
 
Maria Celeste Hagatong 
Has not traded any Banco BPI shares. 
 
At June 30, 2013 her husband held 407 316 shares. 
 

Mário Leite da Silva 
Does not hold and has not traded any Banco BPI shares. 
 
Is the President the Board of Directors of Santoro Finance – Prestação de Serviços, S.A. and the President of the Board of Directors of 
Santoro Financial Holdings, SGPS, S.A. (which holds the whole participation in previous). 
 
At June 30, Santoro Finance – Prestação de Serviços, S.A. owned a total of 270 643 372 Banco BPI shares. 
 
 
Pedro Barreto 
Has not traded any Banco BPI shares. 
 
On March 21, because of caducity, there were extinguished 627 542 Call options on Banco BPI shares, concerning the 2007 RVA 
program. 
 
Tomaz Jervell 
Has not traded any Banco BPI shares. 
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At June 30, Norsócia, SGPS, S.A. owned a total of 11 050 105 Banco BPI shares, of which Tomaz Jarvel is a member of the Board of 
Directors. 
 
 
Alexandre Lucena e Vale  
Has not traded any Banco BPI shares. 
 
On March 21, because of caducity, there were extinguished 213 818 Call options on Banco BPI shares, concerning the 2007 RVA 
program. 
 
 
Fernando Costa Lima 
Has not traded any Banco BPI shares. 
 
On March 21, because of caducity, there were extinguished 128 362 Call options on Banco BPI shares, concerning the 2007 RVA 
program. 
 
 
José Miguel Morais Alves 
Has not traded any Banco BPI shares. 
 
On March 21, because of caducity, there were extinguished 239 608 Call options on Banco BPI shares, concerning the 2007 RVA 
program. 
 
 
João Pedro Oliveira Costa 
Has not traded any Banco BPI shares. 
 
On March 21, because of caducity, there were extinguished 196 821 Call options on Banco BPI shares, concerning the 2007 RVA 
program. 
 
 
Manuel Maria Meneses 
Has not traded any Banco BPI shares. 
 
On March 21, because of caducity, there were extinguished 142 268 Call options on Banco BPI shares, concerning the 2007 RVA 
program. 
 
 
Isabel Castelo Branco  
Has not traded any Banco BPI shares. 
 
On March 21, because of caducity, there were extinguished 75 093 Call options on Banco BPI shares, concerning the 2007 RVA 
program. 
 
 
Susana Trigo Cabral 
Has not traded any Banco BPI shares. 
 
On March 21, because of caducity, there were extinguished 96 272 Call options on Banco BPI shares, concerning the 2007 RVA 
program. 
 
 
Luís Ricardo Araújo 
Has not traded any Banco BPI shares. 
 
On March 21, because of caducity, there were extinguished 78 445 Call options on Banco BPI shares, concerning the 2007 RVA 
program. 
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Graça Graça Moura  
Has not traded any Banco BPI shares. 
 
On March 21, because of caducity, there were extinguished 45 640 Call options on Banco BPI shares, concerning the 2007 RVA 
program. 
 
At June 30, her husband owned 27 677 Banco BPI shares. 
 
 
Ana Rosas Oliveira 
Has not traded any Banco BPI shares. 
 
On March 21, because of caducity, there were extinguished 53 485 Call options on Banco BPI shares, concerning the 2007 RVA 
program. 
 
On March 21, because of caducity, there were extinguished 19 256 Call options on Banco BPI shares held  by her husband, concerning 
the 2007 RVA program. 

At June 30, her husband held 1 839 Banco BPI shares. 
 
 
João Avides Moreira 
Has not traded any Banco BPI shares. 
 
On March 21, because of caducity, there were extinguished 9 457 Call options on Banco BPI shares, concerning the 2007 RVA 
program. 
 
4.52. Subsequent events 
 
At July 16, 2013 the Bank repaid to the Portuguese State 80 000 t. euro of contingent convertible subordinated bonds, whose nominal 
amount was reduced to 920 000 t.euro.  
 
 
5. NOTE ADDED FOR TRANSLATION  
These consolidated financial statements are a translation of financial statements originally issued in Portuguese in conformity with the 
International Financial Reporting Standards as endorsed by the European Union, some of which may not conform to or be required by 
generally accepted accounting principles in other countries.  In the event of discrepancies, the Portuguese language version prevails. 



 

 

AUDIT REPORT PREPARED BY AN AUDITOR REGISTERED AT THE 

PORTUGUESE SECURITIES MARKET COMMISSION (CMVM) ON THE 

HALF YEAR CONSOLIDATED INFORMATION 

 

(Amounts expressed in thousands of Euros – t. euro) 

 

(Translation of a report originally issued in Portuguese – Note 5) 

 

 

Introduction 
 

1. In compliance with the Portuguese Securities Market Code (Código dos Valores Mobiliários) we hereby 

present our Audit Report on the consolidated financial information contained in the Directors’ Report and on 

the accompanying consolidated financial statements of Banco BPI, S.A. and subsidiaries (“the Bank”) for the 

half year ended June 30, 2013, which comprise the Consolidated Balance Sheet as of June 30, 2013 (that 

reflects total assets of 43,167,399 t. euro and total shareholders’ equity of 2,190,301 t. euro, including 

consolidated net income of 58,915 t. euro), the Consolidated Statements of Income, Comprehensive Income, 

Changes in Shareholders’ Equity and Cash Flows for the six-month period then ended and the corresponding 

Notes. 

 

Responsibilities 

 

2. The Board of Directors of the Bank is responsible for: (i) the preparation of consolidated financial statements 

that present a true and fair view of the financial position of the companies included in the consolidation, the 

consolidated income and comprehensive income from their operations, the changes in their consolidated 

shareholders’ equity and their consolidated cash flows; (ii) the preparation of historical financial information 

in accordance with International Financial Reporting Standards as endorsed by the European Union, that is 

complete, true, timely, clear, objective and licit, as required by the Portuguese Securities Market Code; (iii) 

the adoption of adequate accounting policies and criteria and maintenance of appropriate systems of internal 

control; and (iv) the disclosure of any significant facts that have influenced the operations of the companies 

included in the consolidation, their financial position, their results or their comprehensive income. 

 

3. Our responsibility is to examine the consolidated financial information contained in the documents of 

account referred to above, including verifying that, in all material respects, the information is complete, true, 

timely, clear, objective and licit, as required by the Portuguese Securities Market Code, and to issue a 

professional and independent report based on our examination. 
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Scope 
 

4. Our examination was performed in accordance with the auditing standards (“Normas Técnicas e Directrizes 

de Revisão/Auditoria”) issued by the Portuguese Institute of Statutory Auditors (“Ordem dos Revisores 

Oficiais de Contas”), which require that the examination be planned and performed with the objective of 

obtaining reasonable assurance about whether the consolidated financial statements are free of material 

misstatement. This examination included verifying, on a sample basis, evidence supporting the amounts and 

disclosures in the financial statements and assessing the estimates, based on judgements and criteria defined 

by the Board of Directors of the Bank, used in their preparation. This examination also included verifying the 

consolidation procedures used, the application of the equity method and verifying that the financial 

statements of the companies included in the consolidation have been adequately examined, assessing the 

adequacy of the accounting principles used, their uniform application and their disclosure, taking into 

consideration the circumstances, verifying the applicability of the going concern concept, assessing the 

adequacy of the overall presentation of the consolidated financial statements, and assessing if, in all material 

respects, the financial information is complete, true, timely, clear, objective and licit.  Our examination also 

included verifying that the consolidated financial information included in the Directors’ Report is consistent 

with the other consolidated documents of account.  We believe that the examination performed provides a 

reasonable basis for expressing our opinion. 

 

Opinion 

 

5. In our opinion, the consolidated financial statements referred to in paragraph 1 above present fairly, in all 

material respects, the consolidated financial position of Banco BPI, S.A. and subsidiaries as of June 30, 

2013, the consolidated income and comprehensive income from their operations, the changes in their 

consolidated shareholders’ equity and their consolidated cash flows for the six-month period then ended in 

conformity with the International Financial Reporting Standards as endorsed by the European Union and the 

financial information included therein is, in terms of the definitions included in the standards referred to in 

paragraph 4 above, complete, true, timely, clear, objective and licit. 

 

Report on other legal requirements 
 

6. It is also our opinion that the financial information included in the consolidated Directors’ Report is 

consistent with the consolidated financial statements for the six-month period ended June 30, 2013. 

 

 

Lisbon, August 28, 2013 

 

 

 

 

 

  

Deloitte & Associados, SROC S.A. 

Represented by António Marques Dias 
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