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^kkbu=ql=`e^mqbo=P PJN

^=P ^kkbu=ql=`e^mqbo=P

^=PKN `êìÇÉ=láä=oÉÑáåÉêó=ïáíÜ=d~ëçäáåÉ=tqq=^å~äóëáë=xi_pq=`~äÅìä~íáçåz

^=PKNKN `êìÇÉ=çáä=ëìééäó=br=EïÉääJíçJêÉÑáåÉêóJáåéìíF

mêáã~êó= ëçìêÅÉ=çÑ= áåÑçêã~íáçå= áë=dbjfp= EdäçÄ~ä=bãáëëáçå=jçÇÉä=çÑ= fåíÉÖê~íÉÇ=póëíÉãëFK
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ëÉëëãÉåí= çÑ= ÉåîáêçåãÉåí~ä= ÉÑÑÉÅíë= çÑ= ÉåÉêÖó= Äó= íÜÉ= £âçJfåëíáíìí= EfåëíáíìíÉ= Ñçê= ~ééäáÉÇ
ÉÅçäçÖóF=áå=dÉêã~åó=~åÇ=íÜÉ=dÉë~ãíÜçÅÜëÅÜìäÉ=h~ëëÉä=EdÜh=FK=páåÅÉ=íÜÉåI=íÜÉ=ãçÇÉä=ï~ë
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^ÅÅçêÇáåÖ=íç=dbjfp=QKN=xdbjfp=OMMNz=íÜÉ=ÅêìÇÉ=çáä=Åçåëìãéíáçå=áë=ëìééäáÉÇ=Äó=ÅêìÇÉ=çáä
Ñêçã=íÜÉ=kçêíÜ=pÉ~I=Ñêçã=oìëëá~=~åÇ=Ñêçã=lmb`K=qÜÉ=ÅêìÇÉ=çáä=ëìééäó=ëÜ~êÉë=~êÉ=ëÜçïå=áå
q~ÄK=NK

q~ÄK=NW=pÜ~êÉë=çÑ=ÅêìÇÉ=çáä=ëìééäó=áå=íÜÉ=br

kçêíÜ=pÉ~

xBz

páÄÉêá~I=oìëëá~

xBz

jáñ=lmb`

xBz

mêáã~êó=çÑÑJëÜçêÉ=çáä=Éñíê~Åíáçå NTKR

pÉÅçåÇ~êó=çÑÑJëÜçêÉ=çáä=Éñíê~Åíáçå NTKR

låJëÜçêÉ=çáä=Éñíê~Åíáçå ORKM

mêáã~êó=çåJëÜçêÉ=çáä=Éñíê~Åíáçå POKM

pÉÅçåÇ~êó=çåJëÜçêÉ=çáä=Éñíê~Åíáçå UKM

qçí~ä PR OR QM



PJO ^kkbu=ql=`e^mqbo=P

qÜÉ=ÉåÉêÖó=Åçåëìãéíáçå=~åÇ=Éãáëëáçå=çÑ=ÖêÉÉåÜçìëÉ=Ö~ëÉë=çÑ=ÅêìÇÉ=çáä=ëìééäó=áå=íÜÉ=br=áë
ëÜçïå=áå=q~ÄK=OK

q~ÄK=OW= båÉêÖó= Åçåëìãéíáçå= ~åÇ= ÖêÉÉåÜçìëÉ= Ö~ë= Éãáëëáçåë= êÉä~íÉÇ= íç= íÜÉ
ies=çÑ=íÜÉ=ëìééäáÉÇ=ÅêìÇÉ=çáäI=ïáíÜçìí=ÅçåëíêìÅíáçå=ã~íÉêá~ä=xdbjfp
OMMNz

båÉêÖó

Eåçå=êÉåÉï~ÄäÉF

xâtÜLâtÜz

båÉêÖó

EêÉåÉï~ÄäÉF

xâtÜLâtÜz

`lO

xÖLâtÜz

`eQ

xÖLâtÜz

kOl

xÖLâtÜz

NKMS MKMM NUKU MKORT MKMMMQ

qÜÉ=ëìäÑìê=ÅçåíÉåí=çÑ=íÜÉ=ÅêìÇÉ=çáä=ê~åÖÉë=ÄÉíïÉÉå=MKN=~åÇ=OKR=BJã~ëëI=ÇÉéÉåÇáåÖ=çå=íÜÉ
êÉÖáçå=ïÜÉêÉ=íÜÉ=ÅêìÇÉ=çáä=ÅçãÉë=Ñêçã=Eq~ÄK=PFK

q~ÄK=PW=pìäÑìê=ÅçåíÉåí=~åÇ=ÇÉåëáíó=çÑ=ÅêìÇÉ=çáä=ìëÉÇ=áå=íÜÉ=br

oÉÖáçå kçêíÜ=pÉ~ páÄÉêá~I=oìëëá~ jáñ=lmb` jáñ=br

pJÅçåíÉåí=xBJã~ëëz MKP MKS=Ó=NKU MKN=Ó=OKR MKP=Ó=NKS

aÉåëáíó=xíLãPz MKUQ åK=ÇK=~K=NF MKUM=Ó=MKUT åK=ÇK=~K
NF=åç=Ç~í~=~î~áä~ÄäÉ

^=PKNKO oÉÑáåÉêó

dÉåÉê~ä=jçÇÉä

qÜÉ=í~êÖÉí=áëI=íç=Å~äÅìä~íÉ=íÜÉ=ÉåÉêÖó=Åçåëìãéíáçå=~åÇ=Éãáëëáçåë=çÑ=ÖêÉÉåÜçìëÉ=Ö~ëÉë=~åÇ
~ãÄáÉåí=~áê=éçääìí~åíë=Å~ìëÉÇ=Äó=Ö~ëçäáåÉI=ÇáÉëÉä=~åÇ=å~éÜíÜ~=ëìééäóK=qÜÉ=Éãáëëáçåë=~åÇ
ÉåÉêÖó=Åçåëìãéíáçå=áë=áåÑäìÉåÅÉÇ=Äó=íÜÉ=ÅêìÇÉ=çáä=èì~äáíó=EÇÉåëáíóI=ëìäÑìê=ÅçåíÉåíF=~åÇ=íÜÉ
êÉèìáêÉÇ=éêçéÉêíó=çÑ=íÜÉ=Ñáå~ä=ÑìÉäK=qÜÉ=ëìäÑìê=ÅçåíÉåí=çÑ=íÜÉ=ÅêìÇÉ=çáä=Å~å=ÄÉ=ÅçåëáÇÉêÉÇ=áå
íÜÉ=Å~äÅìä~íáçå=~ë=Ñ~ê=~ë=íÜÉ=ÇÉëìäÑìêáò~íáçå=áë=ÅçåÅÉêåÉÇK=qÜÉ=ÇÉåëáíó=çÑ=íÜÉ=ÅêìÇÉ=çáä=áåJ
ÑäìÉåÅÉë=íÜÉ=ëÜ~êÉ=çÑ=ÜÉ~îó=éêçÇìÅíëI=ïÜáÅÜ=åÉÉÇ=ãçêÉ=éêçÅÉëëáåÖ=Ñçê=ÅçåîÉêëáçå=íç=äáÖÜí
éêçÇìÅíë=EÉKÖK=Ö~ëçäáåÉ=~åÇ=ÇáÉëÉäFK=qÜáë=äÉ~Çë=íç=~=ÜáÖÜÉê=ÉåÉêÖó=Åçåëìãéíáçå=~åÇ=íÜÉêÉJ



^kkbu=ql=`e^mqbo=P PJP

ÑçêÉ= íç=ÜáÖÜÉê=ÉãáëëáçåëK=`êìÇÉ=çáä= êÉÑáåÉêáÉë=~êÉ=îÉêó=ÅçãéäÉñ=éä~åíëK=qÜÉ=ãçëí=ÖÉåÉê~ä
êÉéêÉëÉåí~íáçå=çÑ=íÜÉ=êÉÑáåÉêó=éêçÅÉëë=áë=ëÜçïå=áå=cáÖK=PKNJNK

cáÖK=PKNJNW=_~ëáÅ=ä~óçìí=çÑ=~=êÉÑáåÉêó=éêçÅÉëë

aáëíáää~íáçå

aÉëìäÑìêáò~íáçå
EeapF oÉÑçêãáåÖ d~ëçäáåÉ

k~éÜíÜ~

aáÉëÉä

aÉëìäÑìêáò~íáçå
EeapF

aÉëìäÑìêáò~íáçå
EeapF

eÉ~îó=ÑìÉä=çáä

`êìÇÉ=çáä

k~éÜíÜ~

k~éÜíÜ~

jáÇÇäÉ
Çáëíáää~íÉë

eÉ~îó=ÑìÉä=çáä

^í= Ñáêëí= íÜÉêÉ= áë= ~å= ~íãçëéÜÉêáÅ= Çáëíáää~íáçåI= ïÜáÅÜ= ëÉé~ê~íÉë= íÜÉ= ÅêìÇÉ= çáä= áåíç= ëÉîÉê~ä
ÅçãéçåÉåíëK=qÜÉêÉ=áë=~=ä~êÖÉ=î~êáÉíó=çÑ=ÇáÑÑÉêÉåí=çìíéìíëI=ïÜáÅÜ=Ü~îÉ=íç=ÄÉ=éêçÅÉëëÉÇ=ÑìêJ
íÜÉê=EëÉÉ=cáÖK=PKNJOFK



PJQ ^kkbu=ql=`e^mqbo=P

cáÖK=PKNJOW= oÉÑáåÉêó=Ñçê=Ö~ëçäáåÉ=~åÇ=ÇáÉëÉä=ëìééäó=Eäçï=ëìäÑìê=~åÇ=äçï=ÄÉåòÉåÉ
ÅçåíÉåíF
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Source: FZJ 1994, Acurex 1996, Lurgi 1995

HDS

H2H2S

Polymeri-
zation Polymerisate

ETBE

C1/C2
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qÜÉ=äáÖÜí=ÉåÇë=~êÉ=íêÉ~íÉÇ=áå=~=Ö~ë=ëÉé~ê~íáçå=éä~åí=íç=ëÉé~ê~íÉ=íÜÉ=ÇáÑÑÉêÉåí=ÅçãéçåÉåíë
çÑ=íÜÉ=Ö~ëÉëK=qÜÉ=å~éÜíÜ~=áë=ÇÉëìäÑìêáòÉÇ=~åÇ=íÜÉå=éêçÅÉëëÉÇ=áå=~=Å~í~äóíáÅ=êÉÑçêãÉê=íç=ÖÉí
Ö~ëçäáåÉ=ÅçãéçåÉåíë=ïáíÜ=~=ÜáÖÜ=çÅí~åÉ=åìãÄÉêK=qÜÉ=ÇáÉëÉä=~åÇ=âÉêçëÉåÉ=Ñê~Åíáçå=Å~å=ÄÉ
ìëÉÇ=ÇáêÉÅíäó=~ÑíÉê=ÇÉëìäÑìêáò~íáçåK

qÜÉ=êÉëáÇìÉ=çÑ=íÜÉ=~íãçëéÜÉêáÅ=Çáëíáää~íáçå=áë=éêçÅÉëëÉÇ=ÑìêíÜÉê= áå=íÜÉ=î~Åììã=Çáëíáää~íáçå
íçïÉêK= qÜÉ= î~Åììã= Çáëíáää~íÉ= áë= ÇÉëìäÑìêáòÉÇ= ~åÇ= ëìÄëÉèìÉåíäó= éêçÅÉëëÉÇ= áå= Åê~ÅâáåÖ
éä~åíëK=^ë=ïÉää=~ë=ÜóÇêç=Åê~ÅâÉê=~åÇ=ÑäìáÇ=Å~í~äóíáÅ=Åê~ÅâÉê=Ec``F=Å~å=ÄÉ=ìëÉÇK

cçê=íÜÉ=ÅçåîÉêëáçå=çÑ=íÜÉ=î~Åììã=êÉëáÇìÉ=~=ÅçâÉêI=~=îáëÄêÉ~âÉê=çê=~=íÜÉêã~ä=Åê~ÅâÉê=Å~å
ÄÉ=ìëÉÇK= få=íÜÉ=br=íÜÉ=ìëÉ=çÑ=îáëÄêÉ~âÉêë= áë=ãçêÉ=ÅçããçåK= få=íÜÉ=rp^=çÑíÉå=ÅçâÉêë=~êÉ
ìëÉÇK=cçê=íÜÉ=ë~âÉ=çÑ=Å~äÅìä~íáçå=íÜÉ=êÉÑáåÉêó= áë=ëìÄÇáîáÇÉÇ=áåíç=çåÉ=Ñçê=Ö~ëçäáåÉ=éêçÇìÅJ
íáçå=~åÇ=çåÉ=Ñçê=ÇáÉëÉä=éêçÇìÅíáçåK=qÜÉ=éêçÇìÅíë=çÑ=íÜÉ=îáëÄêÉ~âÉê=~êÉ=ëÉåí=íç=íÜÉ=ÇÉëìäÑìJ
êáò~íáçå=ìåáíë=ÄÉÑçêÉ=íÜÉó=Å~å=ÄÉ=éêçÅÉëëÉÇ=ÑìêíÜÉêK



^kkbu=ql=`e^mqbo=P PJR

^í=íÜÉ=ÉåÇ=çÑ=íÜÉ=êÉÑáåÉêó=éêçÅÉëë=íÜÉêÉ=~êÉ=~äëç=ÇáÑÑÉêÉåí=éêçÇìÅíëK=qÜÉ=èìÉëíáçå=áë=ïÜáÅÜ
~ÇÇáíáçå~ä=Åçåëìãéíáçå=çÑ=ÉåÉêÖó=~åÇ=~ÇÇáíáçå~ä=Éãáëëáçåë=~êÉ=Å~ìëÉÇ=Äó=íÜÉ=éêçÇìÅíáçå
çÑ=Ö~ëçäáåÉK=^ë=ëÜçïå=áå=cáÖK=PKNJO=~ää=éêçÅÉëëÉë=çå=íÜÉ=êáÖÜí=çÑ=íÜÉ=ÄäìÉ=ÇçííÉÇ=äáåÉ=~êÉ
êÉèìáêÉÇ= Ñçê= Ö~ëçäáåÉ=éêçÇìÅíáçåK= få= ~= Ñáêëí= ~ééêç~ÅÜ= íÜÉ= ÉåÉêÖó= êÉèìáêÉãÉåíë= Ñçê= ÇáÉëÉä
~åÇ=å~éÜíÜ~=ëìééäó=Å~å=ÄÉ=~ëëìãÉÇ=~ë=Éèìáî~äÉåíK=qÜÉ=éêçÅÉëëÉë=~í=íÜÉ=äÉÑí=çÑ=íÜÉ=ÄäìÉ
ÇçííÉÇ=äáåÉ=~êÉ=êÉèìáêÉÇ=ÄçíÜ=Ñçê=Ö~ëçäáåÉI=å~éÜíÜ~=~åÇ=ÇáÉëÉä=éêçÇìÅíáçåK

få=çêÇÉê=íç=~ääçÅ~íÉ=íÜÉ=ÉåÉêÖó=Åçåëìãéíáçå=~åÇ=íÜÉ=Éãáëëáçåë=çÑ=ÖêÉÉåÜçìëÉ=Ö~ëÉë=çÑ=íÜÉ
íçí~ä=êÉÑáåÉêó=íç=~=ÅÉêí~áå=éêçÇìÅí=EÉKÖK=Ö~ëçäáåÉF=íÜÉ=êÉÑáåÉêáÉë=Ü~ë=íç=ÄÉ=ëÉé~ê~íÉÇ=áåíç=~
“Ö~ëçäáåÉ=êÉÑáåÉêóÒ=~åÇ=~=“ÇáÉëÉä=êÉÑáåÉêóÒ=EëÉÉ=cáÖK=PKNJP=~åÇ=cáÖK=PKNJQFK

cáÖK=PKNJPW=“d~ëçäáåÉ=êÉÑáåÉêóÒ
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C4 & lighter
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Heavy naphtha

Heavy naphtha
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Isomerate

C3/C4
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Heavy
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C4 & lighter
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Source: FZJ 1994, Acurex 1996, Lurgi 1995

Visbreaker residue

H2S

H2S

H2S

iC4/nC4

H2

H2

Gasoline

C4 & lighter

C4 & lighter

POX-plant
H2



PJS ^kkbu=ql=`e^mqbo=P

cáÖK=PKNJQW=“aáÉëÉä=êÉÑáåÉêóÒ

Source: FZJ 1994, Acurex 1996, Lurgi 1995
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oil

Hydro
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cçê= ëÉîÉê~ä= éêçÅÉëëÉë= íÜÉ=éêçÅÉëëÉë= ~êÉ= ÑìêíÜÉê= ëéäáí= ìé= íç=ãçÇÉä= ÇáÑÑÉêÉåí= çìíéìíëK= qÜÉ
ÇáÑÑÉêÉåí=éêçÇìÅíë=Ñêçã=íÜÉ=~íãçëéÜÉêáÅ=Çáëíáää~íáçå=~êÉ=ÇáëíêáÄìíÉÇ=íç=íÜÉ=ÇáÑÑÉêÉåí=ÇçïåJ
ëíêÉ~ã=éä~åíë=Ñçê=ÑìêíÜÉê=éêçÅÉëëáåÖ=EÉKÖK=ÇÉëìäÑìêáò~íáçå=éä~åíëI=î~Åììã=Çáëíáää~íáçå=ÉíÅFK

aáÑÑÉêÉåí=éêçÅÉëë=ÅÜ~áåë=äÉ~Ç=íç=Ö~ëçäáåÉ=~åÇ=ÇáÉëÉä=EëÉÉ=cáÖK=PKNJOFK=qÜÉ=ã~ëë=ëíêÉ~ãë=çÑ
É~ÅÜ=ëáåÖäÉ=éêçÅÉëë=~êÉ=ÅçååÉÅíÉÇ=íçÖÉíÜÉê= áå=~=êÉ~ëçå~ÄäÉ=ï~ó=íç=~=ÅÜ~áå=Äó=ãÉ~åë=çÑ
ÉñÅÉä= ëéêÉ~ÇëÜÉÉíëK= qÜÉ= çìíéìí= çÑ= íÜÉ= Ñáêëí= éêçÅÉëë= áë= íÜÉ= áåéìí= çÑ= íÜÉ= ëÉÅçåÇ= éêçÅÉëë
ïÜçëÉ=çìíéìí=áíëÉäÑ=áë=íÜÉ=áåéìí=çÑ=íÜÉ=åÉñí=éêçÅÉëë=ÉíÅKK=qÜÉ=êÉëìäíáåÖ=ÉåÉêÖó=~åÇ=Éãáëëáçå
Ç~í~=çÑ=Ö~ëçäáåÉ=Eçê=ÇáÉëÉäF=éêçÇìÅíáçå=~êÉ=Å~äÅìä~íÉÇ=Äó=~ÇÇáåÖ=~ää= íÜÉ=ÇáÑÑÉêÉåí=éêçÇìÅJ
íáçå=ÅÜ~áåë=ìëÉÇ=áå=íÜÉ=êÉÑáåÉêó=ïÜáÅÜ=Ü~îÉ=~=Ö~ëçäáåÉ=ÅçãéçåÉåí=Eçê=~=ÇáÉëÉä=ÅçãéçåÉåíF
~ë=çìíéìíK

jçëí=çÑ= íÜÉ=éêçÅÉëëÉë=ÉKÖK= íÜÉ=“î~Åììã=Çáëíáää~íáçåÒ=Ü~îÉ=~äëç=ÇáÑÑÉêÉåí=éêçÇìÅíëK=bîÉêó
éêçÇìÅí= áë=ÅçååÉÅíÉÇ=ïáíÜ=íÜÉ=êÉèìáêÉÇ=éä~åí= Ñçê= ÑìêíÜÉê=éêçÅÉëëáåÖK=qÜÉ=Ñáå~ä=éêçÇìÅí=çÑ



^kkbu=ql=`e^mqbo=P PJT

íÜÉ=ÇáÑÑÉêÉåí=ÅÜ~áåë=~êÉ=ëìÄëÉèìÉåíäó=ÅçåîÉêíÉÇ=íç=~å=ÉåÉêÖó=Ä~ëÉÇ=î~äìÉ=íç=ÖÉí= íÜÉ=ÉåJ
ÉêÖó=ÅçåíÉåí=çÑ=íÜÉ=êÉÑáåÉêó=çìíéìíK

pçãÉíáãÉë=íïç=ÇáÑÑÉêÉåí=éêçÅÉëëÉë=~êÉ=ÅçååÉÅíÉÇ=áå=é~ê~ääÉäK=bKÖK=áÑ=íÜÉ=êÉÑáåÉêó=Ü~ë=~=ÜóJ
Çêç=Åê~ÅâÉê=~ë=ïÉää=~ë=~=ÑäìáÇ=Å~í~äóíáÅ=Åê~ÅâÉê=Ec``FI=íÜÉ=ëÜ~êÉ=çÑ=íÜÉ=ÇáÑÑÉêÉåí=ëíêÉ~ãë=çÑ
íÜÉ=î~Åììã=Çáëíáää~íÉ=Ü~ë=íç=ÄÉ=âåçïåK==^ë=~=Ñáêëí=~ééêç~ÅÜ=áí=ï~ë=~ëëìãÉÇ=íÜ~í=RMB=çÑ
íÜÉ=î~Åììã=Çáëíáää~íÉ=áë=éêçÅÉëëÉÇ=áå=~=c``=~åÇ=RMB=çÑ=íÜÉ=î~Åììã=Çáëíáää~íÉ=áë=éêçÅÉëëÉÇ
áå=~=ÜóÇêç=Åê~ÅâÉêK

få=êÉ~äáíó=íÜÉêÉ=~êÉ=êÉÑáåÉêáÉë=ïÜáÅÜ=Ü~îÉ=~å=c``=Äìí=åç=ÜóÇêç=Åê~ÅâÉê=~åÇ=íÜÉêÉ=~êÉ=êÉÑáåJ
ÉêáÉë=ïÜáÅÜ=Ü~îÉ=~=ÜóÇêç=Åê~ÅâÉê=~åÇ=åç=c``K=^=ãáñ=çÑ=íÜÉëÉ=íïç=âáåÇë=çÑ=Åê~ÅâáåÖ=éä~åíë
êÉéêÉëÉåíë=~=ãáñ=çÑ=êÉÑáåÉêáÉëK=^ÅÅçêÇáåÖ=íç=íÜÉ=çáä=Ä~ëÉÇ=ÑìÉä=éêçÇìÅáåÖ=Åçãé~åáÉë=áå=íÜÉ
br= ~Äçìí= SMB= çÑ= íÜÉ= êÉÑáåÉêáÉë= ïáää= Ü~îÉ= c``Jéä~åíë= ~åÇ= ~Äçìí= QMB= ïáää= Ü~îÉ= ÜóÇêç
Åê~ÅâáåÖ=éä~åíë=áå=íÜÉ=óÉ~ê=OMNM=EëÉÉ=ÄÉäçïFK

oÉÑáåÉêó=éêçÅÉëëÉë

få=íÜÉ=ÑçääçïáåÖ=íÜÉ=áåéìí=~ëëìãéíáçåë=~åÇ=íÜÉ=ã~ëë=ëíêÉ~ãë=Ñçê=ëÉîÉê~ä=éêçÅÉëëÉë=çÑ=íÜÉ
êÉÑáåÉêó=~êÉ=ÇÉëÅêáÄÉÇ=ïÜáÅÜ=~êÉ=ìëÉÇ=Ñçê=ÇáÉëÉä=~åÇ=Ñçê=Ö~ëçäáåÉ=éêçÇìÅíáçåK

^íãçëéÜÉêáÅ=Çáëíáää~íáçåW

qÜÉ=Åçãéçëáíáçå=çÑ=íÜÉ=ÇáÑÑÉêÉåí=éêçÇìÅíë=çÑ=íÜÉ=~íãçëéÜÉêáÅ=Çáëíáää~íáçå=ÇÉéÉåÇë=çå=íÜÉ
ÇÉåëáíó=çÑ=íÜÉ=ÅêìÇÉ=çáä=ÑÉÉÇëíçÅâK=qÜÉ=ëÜ~êÉë=çÑ=íÜÉ=ÇáÑÑÉêÉåí=éêçÇìÅíë=Å~å=ÄÉ=Å~äÅìä~íÉÇ
Äó=íÜÉ=Éèì~íáçåë=~ë=ëÜçïå=áå=q~ÄK=Q=Eρ=Z=ÇÉåëáíóFK

q~ÄK=QW=j~íÉêá~ä=Ä~ä~åÅÉ=çÑ=~íãçëéÜÉêáÅ=Çáëíáää~íáçå=xcwg=NVVQz

råáí bèì~íáçå

`Q=C=äáÖÜíÉê BJã~ëë=çÑ=ÅêìÇÉ=çáä=ÑÉÉÇëíçÅâ NRJNR=⋅=ρÅêìÇÉ=çáä

iáÖÜí=å~éÜíÜ~ BJã~ëë=çÑ=ÅêìÇÉ=çáä=ÑÉÉÇëíçÅâ PO=J=PN=⋅=ρÅêìÇÉ=çáä

eÉ~îó=å~éÜíÜ~ BJã~ëë=çÑ=ÅêìÇÉ=çáä=ÑÉÉÇëíçÅâ NNQ=J=NNO=⋅=ρÅêìÇÉ=çáä

jáÇÇäÉ=Çáëíáää~íÉë=Eíçí~äF BJã~ëë=çÑ=ÅêìÇÉ=çáä=ÑÉÉÇëíçÅâ NNT=J=NMO=⋅=ρÅêìÇÉ=çáä

hÉêçëÉåÉ BJã~ëë=çÑ=ãáÇÇäÉ=Çáëíáää~íÉë=EjaF NMU=J=UR=⋅=ρja

^íãçëéÜÉêáÅ=êÉëáÇìÉ BJã~ëë=çÑ=ÅêìÇÉ=çáä=ÑÉÉÇëíçÅâ JNTU=H=OSM=⋅=ρÅêìÇÉ=çáä

qÜÉ=Éèì~íáçåë=áå=q~ÄK=Q=~êÉ=î~äáÇ=Ñçê=ÅêìÇÉ=çáä=ÇÉåëáíáÉë=ìé=íç=NKM=íLãPK=qÜÉ=ëìäÑìê=ÅçåíÉåí
çÑ=íÜÉ=ÅêìÇÉ=çáä= áë=~ëëìãÉÇ=íç=ÄÉ=MKP=Ó=NKS=BJã~ëëI= íÜÉ=ÇÉåëáíó= íç=ÄÉ=MKUP=Ó=MKURK=qÜáë



PJU ^kkbu=ql=`e^mqbo=P

äÉ~Çë= íç= íÜÉ= ÑçääçïáåÖ= áåéìí= ~åÇ= çìíéìí= Ç~í~= ~í= íÜÉ= ~íãçëéÜÉêáÅ= Çáëíáää~íáçå= íçïÉê= EëÉÉ
q~ÄK=R=~åÇ=q~ÄK=SFK

q~ÄK=RW= fåéìí=~åÇ=çìíéìí=Ç~í~=çÑ=~íãçëéÜÉêáÅ=Çáëíáää~íáçå=EpJÅçåíÉåíW=MKP=BX
ÇÉåëáíóW=MKUP=íLãPF=xcwg=NVVQzI=xi_pq=Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

`êìÇÉ=çáä QIVQMIMMM J

cìÉä=EêÉÑáåÉêó=Ö~ëF TMOKR J

bäÉÅíêáÅ=éçïÉê J TOKQ J

`Q=~åÇ=äáÖÜíÉê J J NORIVTM

iáÖÜí=å~éÜíÜ~ J J PMVITPU

eÉ~îó=å~éÜíÜ~ J J NIMPVIPTS

hÉêçëÉåÉ J J RVUIPMM

líÜÉê=ãáÇÇäÉ=Çáëíáää~íÉ J J VVVIOVS

^íãçëéÜÉêáÅ=oÉëáÇìÉ J J NIUSTIPOM

qçí~ä J J QIVQMIMMM

`lO J J NQUIOMM



^kkbu=ql=`e^mqbo=P PJV

q~ÄK=SW= fåéìí=~åÇ=çìíéìí=Ç~í~=çÑ=~íãçëéÜÉêáÅ=Çáëíáää~íáçå=EpJÅçåíÉåíW=NKS=BX
ÇÉåëáíóW=MKUR=íLãPF=xcwg=NVVQzI=xi_pq=Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

`êìÇÉ=çáä QIVQMIMMM J

cìÉä=EêÉÑáåÉêó=Ö~ëF TMOKR J

bäÉÅíêáÅ=éçïÉê J TOKQ J

`Q=~åÇ=äáÖÜíÉê J J NNNINRM

iáÖÜí=å~éÜíÜ~ J J OTVINNM

eÉ~îó=å~éÜíÜ~ J J VOUITOM

hÉêçëÉåÉ J J RPRINNP

líÜÉê=ãáÇÇäÉ=Çáëíáää~íÉ J J VSNITMT

^íãçëéÜÉêáÅ=oÉëáÇìÉ J J OINOQIOMM

qçí~ä J J QIVQMIMMM

`lO J J NQUIOMM

q~ÄK= T= ëÜçïë= íÜÉ= Éãáëëáçåë= çÑ= ~áê= éçääìí~åíë= çÑ= íÜÉ= ~íãçëéÜÉêáÅ= Çáëíáää~íáçå= íçïÉê= áå= ~
íóéáÅ~ä=ãçÇÉêå=êÉÑáåÉêó=EÇÉêáîÉÇ=Ñêçã=íÜÉ=Ç~í~=çÑ=íÜÉ=êÉÑáåÉêó=çÑ=bic=áå=iÉìå~I=ÉêÉÅíÉÇ=áå
NVVTFK

q~ÄK=TW= bãáëëáçåë=çÑ=~áê=éçääìí~åíë=~í=íÜÉ=~íãçëéÜÉêáÅ=Çáëíáää~íáçå=íçïÉê=éÉê
í=çÑ=ÅêìÇÉ=çáä=ÑÉÉÇëíçÅâ=xfmm`=NVVVz

plO

xâÖLíÑÉÉÇz

klñ

xâÖLíÑÉÉÇz

`l

xâÖLíÑÉÉÇz

aìëí

xâÖLíÑÉÉÇz

MKMMQ MKMNO MKMNO MKMMN



PJNM ^kkbu=ql=`e^mqbo=P

s~Åììã=Çáëíáää~íáçå

qÜÉ=~íãçëéÜÉêáÅ=êÉëáÇìÉ= áë=éêçÅÉëëÉÇ= áå=~=ÇçïåëíêÉ~ã=î~Åììã=Çáëíáää~íáçå=íçïÉêK= få= íÜÉ
î~Åììã=Çáëíáää~íáçå= íÜÉ=çìíéìí=ëíêÉ~ã= áë=ÇáîáÇÉÇ= áåíç= íïç=çìíéìíëI= íÜÉ=î~Åììã=Çáëíáää~íÉ
~åÇ=íÜÉ=î~Åììã=êÉëáÇìÉK=q~ÄK=U=ëÜçïë=íÜÉ=ã~ëë=ëíêÉ~ãë=~åÇ=ÉåÉêÖó=êÉèìáêÉãÉåíë=áå=íÜáë
é~êí=çÑ=íÜÉ=êÉÑáåÉêó=áå=Å~ëÉ=çÑ=íÜÉ=ìëÉ=çÑ=ÅêìÇÉ=çáä=ïáíÜ=~=ÇÉåëáíó=çÑ=~Äçìí=MKUP=íLãP=~åÇ
q~ÄK=V=áå=Å~ëÉ=çÑ=íÜÉ=ìëÉ=çÑ=~=ÅêìÇÉ=çáä=ïáíÜ=~=ÇÉåëáíó=çÑ=~Äçìí=MKUR=íLãPK

q~ÄK=UW= s~Åììã= Çáëíáää~íáçåI= ÇçïåëíêÉ~ã= íÜÉ= ~íãçëéÜÉêáÅ= Çáëíáää~íáçå= Ñçê
ÅêìÇÉ=çáä=ïáíÜ= ~=ÇÉåëáíó=çÑ= MKUP= íLãP= ~åÇ=~= pJÅçåíÉåí=çÑ= MKPB= xcwg
NVVQzI=xi_pq=Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

^íãçëéÜÉêáÅ=oÉëáÇìÉ NIUSTIPOM J

cìÉä=EêÉÑáåÉêó=Ö~ëF OSRKQ J

bäÉÅíêáÅ=éçïÉê J OTKP J

s~Åììã=Çáëíáää~íÉ=EpJÅçåíÉåíW=MKQBF J J NINRRINOQ

s~Åììã=êÉëáÇìÉ=EpJÅçåíÉåíW=NKNBF J J TNOINVS

`lO J J RSIVNT



^kkbu=ql=`e^mqbo=P PJNN

q~ÄK=VW= s~Åììã= Çáëíáää~íáçåI= ÇçïåëíêÉ~ã= íÜÉ= ~íãçëéÜÉêáÅ= Çáëíáää~íáçå= Ñçê
ÅêìÇÉ= çáä= ïáíÜ= ~= ÇÉåëáíó= çÑ= MKUR= íLãP= ~åÇ= ~= pJÅçåíÉåí= çÑ= NKSBxcwg
NVVQzI=xi_pq=Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

^íãçëéÜÉêáÅ=oÉëáÇìÉ OINOQIOMM J

cìÉä=EêÉÑáåÉêó=Ö~ëF PMNKV J

bäÉÅíêáÅ=éçïÉê J PNKN J

s~Åììã=Çáëíáää~íÉ=EpJÅçåíÉåíW=NKOBF J J NIOMQIQON

s~Åììã=êÉëáÇìÉ=EpJÅçåíÉåíW=RKUBF J J VNVITTV

`lO J J SQITQT

få=Å~ëÉ=çÑ=íÜÉ=ÜÉ~îáÉê=ÅêìÇÉ=çáä=EMKUR=íLãPF=íÜÉ=éêçÅÉëëÉÇ=~ãçìåí=çÑ=~íãçëéÜÉêáÅ=êÉëáÇìÉ=áë
ÜáÖÜÉê= ÄÉÅ~ìëÉ=ãçêÉ= ÜÉ~îó= Ñê~Åíáçåë= çÅÅìê= áå= íÜÉ= çìíäÉí= çÑ= íÜÉ= ~íãçëéÜÉêáÅ= Çáëíáää~íáçå
íçïÉêK

qÜÉ=Éãáëëáçåë=çÑ=~áê=éçääìí~åíë=çÑ=~=íóéáÅ~ä=î~Åììã=Çáëíáää~íáçå=éä~åí=~êÉ=áåÇáÅ~íÉÇ=áå=xfm``
NVVVzK=qÜÉ=Éãáëëáçå=Ç~í~=çÑ=î~Åììã=Çáëíáää~íáçå=éä~åíë=~êÉ=ëÜçïå=áå=q~ÄK=NMK

q~ÄK=NMW= bãáëëáçåë=çÑ=~áê=éçääìí~åíë=~í=íÜÉ=î~Åììã=Çáëíáää~íáçå=éä~åí=éÉê=í=çÑ
~íãçëéÜÉêáÅ=êÉëáÇìÉ=ÑÉÉÇëíçÅâ=xfmm`=NVVVz

plO

xâÖLíÑÉÉÇz

klñ

xâÖLíÑÉÉÇz

`l

xâÖLíÑÉÉÇz

aìëí

xâÖLíÑÉÉÇz

MKMMQ MKMNP MKMNP MKMMN

d~ë=ëÉé~ê~íáçå

qÜÉ=Ö~ëÉçìë=éêçÇìÅíë=EäáÖÜí=ÉåÇëF=çÑ=íÜÉ=~íãçëéÜÉêáÅ=Çáëíáää~íáçå=~êÉ=ÑÉÇ=áåíç=íÜÉ=Ö~ë=ëÉé~J
ê~íáçå= éä~åíI= ïÜÉêÉ= íÜÉ= `NL`OJÑê~Åíáçå= E~= ãáñíìêÉ= çÑ= ãÉíÜ~åÉ= ~åÇ= ÉíÜ~åÉF= áë= ëÉé~ê~íÉÇ
Ñêçã=íÜÉ=`PL`QJÑê~Åíáçå=E~=ãáñíìêÉ=çÑ=éêçé~åÉ=~åÇ=Äìí~åÉFK



PJNO ^kkbu=ql=`e^mqbo=P

q~ÄK=NNW= d~ë= ëÉé~ê~íáçåI= ÇçïåëíêÉ~ã= íÜÉ= ~íãçëéÜÉêáÅ= Çáëíáää~íáçå= Ñçê= ÅêìÇÉ
çáä=ïáíÜ=~=ÇÉåëáíó=çÑ=MKUP= íLãP=~åÇ=~=pJÅçåíÉåí=çÑ=MKPB=xcwg=NVVQzI
xi_pq=Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

cìÉä=EêÉÑáåÉêó=Ö~ëF ORPKU

bäÉÅíêáÅ=éçïÉê OSKO

`N UOIPQM UOIPQM

`O UOIPQM UOIPQM

`P NRRINTV NRRINTV

`Q NOSISMR NOSISMR

`lO J J RPISTM



^kkbu=ql=`e^mqbo=P PJNP

q~ÄK=NOW= d~ë= ëÉé~ê~íáçåI= ÇçïåëíêÉ~ã= íÜÉ= ~íãçëéÜÉêáÅ= Çáëíáää~íáçå= Ñçê= ÅêìÇÉ
çáä=ïáíÜ=~=ÇÉåëáíó=çÑ=MKUR= íLãP=~åÇ=~=pJÅçåíÉåí=çÑ=NKSB=xcwg=NVVQzI
xi_pq=Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

cìÉä OQRKS

bäÉÅíêáÅ=éçïÉê ORKP

`N TVIPOM TVIPOM

`O TVIPOM TVIPOM

`P NRNISQN NRNISQN

`Q NONIUQU NONIUQU

`lO J J RNIVQT

^ë=ëÜçïå=áå=q~ÄK=NN=~åÇ=q~ÄK=NO=íÜÉ=~ãçìåí=çÑ=Ö~ëÉë=~êÉ=ëäáÖÜíäó=ÜáÖÜÉê= áå=Å~ëÉ=çÑ= íÜÉ
ìëÉ=çÑ=íÜÉ=äáÖÜíÉê=ÅêìÇÉ=çáä=íÜ~å=áå=Å~ëÉ=çÑ=íÜÉ=ìëÉ=çÑ=íÜÉ=ÜÉ~îáÉê=ÅêìÇÉ=çáäK

eóÇêçJÇÉëìäÑìêáò~íáçå=EeapF

_ó=ãÉ~åë=çÑ=ÜóÇêçÖÉå=~åÇ=~=Å~í~äóëí=ëìäÑìê=Åçåí~áåáåÖ=ÅçãéçåÉåíë=~êÉ=Åê~ÅâÉÇ=~ÅÅçêÇáåÖ
íç=íÜÉ=ÑçääçïáåÖ=Ñçêãìä~=EÅê~ÅâáåÖ=çÑ=ãÉêÅ~éí~åÉëFK

oJpe=H=eO=→=oJe=H=eOp

qÜÉ=éêçÇìÅÉÇ=eOp=Ü~ë= íç=ÄÉ= ÑÉÇ= áåíç=~=`ä~ìë=éä~åíI=ïÜÉêÉ= íÜÉ=eOp= áë= ÅçåîÉêíÉÇ= íç= ëçäáÇ
ëìäÑìêK

eOp=H=PLO=lO=→=plO=H=eOl

O=eOp=H=plO=→=P=p=H=O=eOl

P=eOp=H=PLO=lO=→=P=p=H=P=eOl



PJNQ ^kkbu=ql=`e^mqbo=P

`ê~ÅâÉê=å~éÜíÜ~=Åçåí~áåë=çäÉÑáåëI=ïÜáÅÜ=~êÉ=ë~íìê~íÉÇ=ïáíÜ=ÜóÇêçÖÉå=ÇìêáåÖ=ÇÉëìäÑìêáò~J
íáçåK=qÜáë=äÉ~Çë=íç=~=ÜáÖÜÉê=ÜóÇêçÖÉå=êÉèìáêÉãÉåí=íÜ~å=Ñçê=íÜÉ=ÇÉëìäÑìêáò~íáçå=çÑ=é~ê~ÑÑáåëK
få=Å~ëÉ=çÑ=å~éÜíÜ~=íÜÉ=ÅçåíÉåí=çÑ=çäÉÑáåë=Ü~ë=~=ÖêÉ~íÉê=ÉÑÑÉÅí=çå=íÜÉ=~ãçìåí=çÑ=ÜóÇêçÖÉå
êÉèìáêÉÇ=íÜ~å=íÜÉ=ëìäÑìê=ÅçåíÉåíK=qÜÉ=ÜóÇêçÖÉå=Åçåëìãéíáçå=áë=ëí~íÉÇ=ïáíÜ=~Äçìí=N=âÖ=éÉê
í=çÑ=å~éÜíÜ~=Ñçê=ëíê~áÖÜíJêìå=å~éÜíÜ~=~åÇ=NM=âÖLí= Ñçê=å~éÜíÜ~=Ñêçã=Åê~ÅâáåÖ=éä~åíë= xcwg
NVVQzK

få=Å~ëÉ=çÑ=íÜÉ=ãáÇÇäÉ=~åÇ=íÜÉ=î~Åììã=Çáëíáää~íÉë=íÜÉêÉ=áë=~=äáåÉ~ê=ÅçêêÉä~íáçå=ÄÉíïÉÉå=ëìäJ
Ñìê=ÅçåíÉåí=~åÇ=ÜóÇêçÖÉå=Åçåëìãéíáçå=K

cìêíÜÉêãçêÉI=íÜÉ=ÜóÇêçÖÉå=Åçåëìãéíáçå=ÇÉéÉåÇë=çå=íÜÉ=êÉèìáêÉÇ=ëìäÑìê=ÅçåíÉåí=áå=íÜÉ=ÑáJ
å~ä=éêçÇìÅíK

qÜÉ= ÜóÇêçÖÉå= Åçåëìãéíáçå= = Ñçê= ÇÉëìäÑìêáò~íáçå= çÑ= ãáÇÇäÉ= Çáëíáää~íÉë= Ñêçã= ëíê~áÖÜíJêìåJ
ãáÇÇäÉ=Çáëíáää~íÉë=áë=ÖáîÉå=Äó

)(75.18.0 ,,,,2 outMDSinMDS XXnconsumptioH −⋅+=− áå=xâÖ=eOLíjaz

qÜÉ=ÜóÇêçÖÉå=Åçåëìãéíáçå= Ñçê=ÇÉëìäÑìêáò~íáçå=çÑ=ãáÇÇäÉ=Çáëíáää~íÉë= Ñêçã=Åê~ÅâÉêë=Å~å=ÄÉ
Å~äÅìä~íÉÇ=ÄóW

)(1.24.6 ,,,,2 outMDSinMDS XXnconsumptioH −⋅+=− = áå=xâÖ=eOLíjaz

qÜÉ=ÜóÇêçÖÉå=Åçåëìãéíáçå=Ñçê=ÇÉëìäÑìêáò~íáçå=çÑ=î~Åììã=Çáëíáää~íÉë=Å~å=ÄÉ=Å~äÅìä~íÉÇ=ÄóW

)(1.26.0 ,,,,2 outVDSinVDS XXnconsumptioH −⋅+=− = áå=xâÖ=eOLíjaz

ïÜÉêÉW= upIjaIáåW ëìäÑìê=ÅçåíÉåí=çÑ=íÜÉ=áåéìí=ãáÇÇäÉ=Çáëíáää~íÉ=EëÜ~êÉ=çÑ=íÜÉ=ã~ëëF

upIjaIçìíW ëìäÑìê=ÅçåíÉåí=çÑ=íÜÉ=çìíéìí=ãáÇÇäÉ=Çáëíáää~íÉ=EëÜ~êÉ=çÑ=íÜÉ=ã~ëëF



^kkbu=ql=`e^mqbo=P PJNR

q~ÄK=NPW= péÉÅáÑáÅ= ÉåÉêÖó= Åçåëìãéíáçå= ~åÇ= `lOJÉãáëëáçåë= Ñçê= ÜóÇêçJ
ÇÉëìäÑìêáò~íáçå= EeapF= áåÅäK= ëìäÑìê= êÉÅçîÉêó= ~í= íÜÉ= Åä~ìë= éä~åí= xcwg
NVVQzI=xi_pq=Å~äÅìä~íáçåz

cìÉä

xâtÜLâtÜçìíéìíz

bäÉÅíêáÅ=éçïÉê

xâtÜLâtÜçìíéìíz

eO

xâtÜLâtÜçìíéìíz

`lOJÉãáëëáçå

xÖLâtÜçìíéìíz

píê~áÖÜí=êìå=å~éÜíÜ~ MKMNNS MKMMNO MKMMOT OKR

`ê~ÅâÉê=å~éÜíÜ~ MKMNOM MKMMNO MKMOUN OKR

píê~áÖÜí=êìå=ãáÇÇäÉ
Çáëíáää~íÉë=NF

MKMNRM MKMMNR MKMMOP PKO

píê~áÖÜí= êìå= ãáÇÇäÉ
Çáëíáää~íÉë=OF

MKMNRT MKMMNS MKMMOP PKP

`ê~ÅâÉê=ãáÇÇäÉ=ÇáëJ
íáää~íÉë=NF

MKMNRM MKMMNR MKMNUN PKO

`ê~ÅâÉê=ãáÇÇäÉ=ÇáëJ
íáää~íÉë=OF

MKMNRT MKMMNS MKMNUO PKP

NF=Ñêçã=MKNP=BJã~ëë=íç=NM=ééãJã~ëë=Eçê=Ñçê=ÅêìÇÉ=çáä=ïáíÜ=~=ëìäÑìê=ÅçåíÉåí=çÑ=MKP=B=~í=íÜÉ=~íãçëéÜÉêáÅ=ÇáëJ
íáää~íáçå=êÉëéÉÅíáîÉäóFX=OF=Ñêçã=MKTQ=BJã~ëë=íç=NM=ééãJã~ëë=Eçê=Ñçê=ÅêìÇÉ=çáä=ïáíÜ=~=ëìäÑìê=ÅçåíÉåí=çÑ=NKS=B=~í
íÜÉ=~íãçëéÜÉêáÅ=Çáëíáää~íáçå=êÉëéÉÅíáîÉäóF

q~ÄK=NQW= péÉÅáÑáÅ= ÉåÉêÖó= Åçåëìãéíáçå= ~åÇ= `lOJÉãáëëáçåë= Ñçê= ÜóÇêçJ
ÇÉëìäÑìêáò~íáçå=EeapF=áåÅäK=ëìäÑìê=êÉÅçîÉêó=~í=íÜÉ=`ä~ìë=éä~åí=çÑ=î~ÅJ
ììã=Çáëíáää~íáçå=xcwg=NVVQzI=xi_pq=Å~äÅìä~íáçåz

cìÉä

xâtÜLâÖçìíz

bäÉÅíêáÅ=éçïÉê

xâtÜLâÖçìíz

eO

xâtÜLâÖçìíz

`lOJÉãáëëáçå

xâtÜLâÖçìíz

cêçã=MKQ=BJã~ëë=íç
NM=ééãJã~ëë=NF

MKOPRM MKMOQO MKMOMP QVKR

cêçã= NKO=BJã~ëë= íç
NM=ééãJã~ëë=OF

MKOQQR MKMORO MKMOMU RNKR

NF=çê=Ñçê=ÅêìÇÉ=çáä=ïáíÜ=~=ëìäÑìê=ÅçåíÉåí=çÑ=MKP=B=~í=íÜÉ=~íãçëéÜÉêáÅ=Çáëíáää~íáçå=êÉëéÉÅíáîÉäóX=OF=çê=Ñçê=ÅêìÇÉ=çáä
ïáíÜ=~=ëìäÑìê=ÅçåíÉåí=ïáíÜ=NKS=B=~í=íÜÉ=~íãçëéÜÉêáÅ=Çáëíáää~íáçå=êÉëéÉÅíáîÉäó



PJNS ^kkbu=ql=`e^mqbo=P

qÜÉ=`lOJÉãáëëáçåë=~êÉ=Å~ìëÉÇ=Äó=íÜÉ=ÑìÉä=Ñçê=ÜÉ~íáåÖK=qÜÉ=Éãáëëáçåë=çÑ=~ãÄáÉåí=~áê=éçääìíJ
~åíë=~êÉ=ëÜçïå=áå=q~ÄK=NRK

q~ÄK=NRW= bãáëëáçåë=çÑ=~áê=éçääìí~åíë=~í=íÜÉ=eap=~åÇ=íÜÉ=`ä~ìë=éä~åí=éÉê= í=çÑ
ÑÉÉÇëíçÅâ=xfmm`=NVVVz

cÉÉÇëíçÅâ plO

xâÖLíÑÉÉÇz

klñ

xâÖLíÑÉÉÇz

`l

xâÖLíÑÉÉÇz

aìëí

xâÖLíÑÉÉÇz

k~éÜíÜ~=eap k~éÜíÜ~ MKMMR MKMNQ MKMNQ MKMMN

jáÇÇäÉ=Çáëíáää~íÉ=eap d~ëçáä MKMMO MKMMT MKMMT MKMMM

s~Åììã=Çáëíáää~íÉ
eap

s~Åììã=ÇáëJ
íáää~íÉ

MKMMT MKMO MKMO MKMMN

`ä~ìë=éä~åí pìäÑìê NOKR MKRU MKOV MKNR

qÜÉêÉ=áë=~=äçí=çÑ=ìåÅÉêí~áåíó=ïÜÉíÜÉê=íÜÉ=Éèì~íáçåë=Ñçê=ÜóÇêçÖÉå=Åçåëìãéíáçå=EëÉÉ=~ÄçîÉF
~êÉ=~äëç=î~äáÇ=Ñçê=ÉñíêÉãÉäó=äçï=ëìäÑìê=ÅçåíÉåíë=EÉKÖK=MKQ=ééã=áå=Å~ëÉ=çÑ=íÜÉ=å~éÜíÜ~=ëìéJ
éäó=é~íÜFK



^kkbu=ql=`e^mqbo=P PJNT

eóÇêç=Åê~ÅâÉê

få=íÜÉ=ÜóÇêç=Åê~ÅâÉê=íÜÉ=î~Åììã=Çáëíáää~íÉ= áë=ÅçåîÉêíÉÇ=íç=äáÖÜíÉê=éêçÇìÅíë=Äó=~ÇÇáíáçå=çÑ
ÜóÇêçÖÉåK=qÜÉ=lìíéìíë=çÑ=íÜÉ=ÜóÇêç=Åê~ÅâÉê=~êÉ=äáÖÜí=ÉåÇë=E`NL`O=~åÇ=`PL`QFI=äáÖÜí=å~éÜíÜ~I
ÜÉ~îó=å~éÜíÜ~=~åÇ=ãáÇÇäÉ=Çáëíáää~íÉë=Eçéíáçå~äFK=qÜÉ=Åçãéçëáíáçå=çÑ=íÜÉ=ëÉîÉê~ä=éêçÇìÅíë
ÇÉéÉåÇë= çå= íÜÉ=ãçÇÉ= çÑ= çéÉê~íáçå= Eã~ñáãìã= Ö~ëçäáåÉ= éêçÇìÅíáçå= çê= ã~ñáãìã= ÇáÉëÉä
éêçÇìÅíáçåFK= fí= áë= ~ëëìãÉÇ= íÜ~í= RMB= çÑ= íÜÉ= î~Åììã= Çáëíáää~íÉ= áë= éêçÅÉëëÉÇ= áå= íÜÉ= ÜóÇêç
Åê~ÅâÉêK=qÜÉ=çíÜÉê=RMB=~êÉ=éêçÅÉëëÉÇ=áå=íÜÉ=c``=EëÉÉ=ÄÉäçïFK

q~ÄK=NSW= eóÇêç= `ê~ÅâÉêI= ã~ñáãìã= Ö~ëçäáåÉ= éêçÇìÅíáçå= ãçÇÉI= áå= Å~ëÉ= çÑ= ~
ÅêìÇÉ= çáä= ÇÉåëáíó= çÑ= MKUP= íLãP= ~åÇ= ~= pJÅçåíÉåí= çÑ= MKPB= xcwg= NVVQzI
xi_pq=Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

s~Åììã=Çáëíáää~íÉ RTTIRSO

eO ONIQUN

cìÉä OTNKS

bäÉÅíêáÅ=éçïÉê J OUKM

iáÖÜí=k~éÜíÜ~ J J NPSIVVQ

eÉ~îó=k~éÜíÜ~ J J PQPIMVO

`NL`O J J OVIOUP

`P PNINMT

`Q J J PNINMT

`lO J J RTIPVN



PJNU ^kkbu=ql=`e^mqbo=P

=q~ÄK=NTW= eóÇêç= `ê~ÅâÉêI= ã~ñáãìã= Ö~ëçäáåÉ= éêçÇìÅíáçå= ãçÇÉI= áå= Å~ëÉ= çÑ= ~
ÅêìÇÉ= çáä= ÇÉåëáíó= çÑ= MKUR= íLãP= ~åÇ= ~= pJÅçåíÉåí= çÑ= NKSB= xcwg= NVVQzI
xi_pq=Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

s~Åììã=Çáëíáää~íÉ SMOIONN

eO OOIPVU

cìÉä OUPKN

bäÉÅíêáÅ=éçïÉê J OVKO

iáÖÜí=k~éÜíÜ~ J J NQOIUQM

eÉ~îó=k~éÜíÜ~ J J PRTITPQ

`NL`O J J PMIRPP

`P POIQPR

`Q J J POIQPR

`lO J J RVIUQN

cäìáÇ=Å~í~äóíáÅ=Åê~ÅâÉê=Ec``F

iáâÉ=íÜÉ=ÜóÇêç=Åê~ÅâÉê=íÜÉ=c``=ÅçåîÉêíë=íÜÉ=î~Åììã=Çáëíáää~íÉ=íç=äáÖÜíÉê=éêçÇìÅíëK=få=ÅçåJ
íê~ëí=íç=íÜÉ=ÜóÇêç=Åê~ÅâÉê=åç=ÜóÇêçÖÉå=áë=~ÇÇÉÇK=páãáä~ê=íç=íÜÉ=ÜóÇêç=Åê~ÅâÉê=íÜÉ=ÅçãéçëáJ
íáçå=çÑ=íÜÉ=ÇáÑÑÉêÉåí=éêçÇìÅíë=~í=íÜÉ=çìíäÉí=çÑ=~=ÑäìáÇ=Å~í~äóíáÅ=Åê~ÅâÉê=Ec``F=ÇÉéÉåÇë=çå=íÜÉ
ãçÇÉ=çÑ=çéÉê~íáçå= Eã~ñáãìã=Ö~ëçäáåÉ=éêçÇìÅíáçå=çê=ã~ñáãìã=ÇáÉëÉä=éêçÇìÅíáçåFK= q~ÄK
NV= ëÜçïë= íÜÉ= áåéìí= ~åÇ= çìíéìí= Ç~í~= çÑ= ~= íóéáÅ~ä= ÑäìáÇ= Å~í~äóíáÅ= Åê~ÅâÉêK= qÜÉ= ÑÉÉÇëíçÅâ
Eî~Åììã=Çáëíáää~íÉF=Ü~ë=íç=ÄÉ=ÇÉëìäÑìêáòÉÇ=ÄÉÑçêÉ=áí=áë=ÑÉÇ=áåíç=íÜÉ=c``K

`çâÉ=ÇÉéçëáíë=~í=íÜÉ=ëìêÑ~ÅÉ=çÑ=íÜÉ=Å~í~äóëí=ã~íÉêá~äK=qÜÉêÉÑçêÉ=êÉÖÉåÉê~íáçå=áë=êÉèìáêÉÇK

^ë=ãÉåíáçåÉÇ=~ÄçîÉ=áí= áë=~ëëìãÉÇ=íÜ~í=RMB=çÑ=íÜÉ=î~Åììã=Çáëíáää~íÉ= áë=éêçÅÉëëÉÇ=áå=íÜÉ
c``K



^kkbu=ql=`e^mqbo=P PJNV

q~ÄK=NUW= cäìáÇ= Å~í~äóíáÅ= Åê~ÅâÉê= Ec``FI= ã~ñáãìã= Ö~ëçäáåÉ= éêçÇìÅíáçå= ãçÇÉI= áå
Å~ëÉ=çÑ=~= ÅêìÇÉ=çáä= ÇÉåëáíó=çÑ= MKUP= íLãP= ~åÇ=~= pJÅçåíÉåí=çÑ= MKPB= xcwg
NVVQzI=xi_pq=Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

aÉëìäÑìêáòÉÇ=î~Åììã=Çáëíáää~íÉ RTTIRSO J

cìÉä POUKR J

bäÉÅíêáÅ=éçïÉê PPKV J

c``Jk~éÜíÜ~ J J POVIONM

jáÇÇäÉ=Çáëíáää~íÉ J J UMIURV

cìÉä=çáä=L=ÜÉ~îó J J QMIQOV

`NL`O J J NNIRRN

`P J J OUIRTQ

`P J J RUIMSM

`lO J J NOQINOR



PJOM ^kkbu=ql=`e^mqbo=P

q~ÄK=NVW= cäìáÇ=Å~í~äóíáÅ=Åê~ÅâÉê=Ec``FI=ã~ñáãìã=Ö~ëçäáåÉ=éêçÇìÅíáçå=ãçÇÉI=áå
Å~ëÉ=çÑ=~=ÅêìÇÉ=çáä=ÇÉåëáíó=çÑ=MKUR=íLãP=~åÇ=~=pJÅçåíÉåí=çÑ=NKSB=xcwg
NVVQzI=xi_pq=Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

aÉëìäÑìêáòÉÇ=î~Åììã=Çáëíáää~íÉ SMOIONN J

cìÉä PQOKR J

bäÉÅíêáÅ=éçïÉê PRKP J

c``Jk~éÜíÜ~ J J PQPIOSM

jáÇÇäÉ=Çáëíáää~íÉ J J UQIPMV

cìÉä=çáä=ÜÉ~îó J J QOINRR

`NL`O J J NOIMQQ

`P OVITVQ

`Q J J SMIRPU

`lO J J NOVIQOO

qÜÉ= ÑìÉä= ÇÉã~åÇ= áë= é~êíäó= ëìééäáÉÇ= Äó= íÜÉ= ÅçâÉK= qÜÉ= `lOJÉãáëëáçåë= ~êÉ= Å~ìëÉÇ= Äó= íÜÉ
ÅçãÄìëíáçå=çÑ=íÜÉ=~ÇÇáíáçå~ä=ÑìÉä=~åÇ=íÜÉ=ÅçãÄìëíáçå=çÑ=íÜÉ=ÅçâÉ=ÇìêáåÖ=êÉÖÉåÉê~íáçåK

q~ÄK=OMW= bãáëëáçåë=çÑ=~áê=éçääìí~åíë=~í=íÜÉ=c``Jéä~åí=éÉê=í=çÑ=ÑÉÉÇëíçÅâ=xfmm`
NVVVz

cÉÉÇëíçÅâ plO

xâÖLíÑÉÉÇz

klñ

xâÖLíÑÉÉÇz

`l

xâÖLíÑÉÉÇz

aìëí

xâÖLíÑÉÉÇz

aÉëìäÑìêáòÉÇ=î~ÅJ
ììã=Çáëíáää~íÉ

MKTV MKPP MKMU MKMPP



^kkbu=ql=`e^mqbo=P PJON

`çâÉê

qÜÉ=î~Åììã=êÉëáÇìÉ=Å~å=ÄÉ=éêçÅÉëëÉÇ=áå=~=ÅçâÉê=çê=~=îáëÄêÉ~âÉêK=`çâÉêë=~êÉ=çÑíÉå=ìëÉÇ=áå
íÜÉ=rp^K=få=íÜÉ=br=ã~áåäó=îáëÄêÉ~âÉêë=~êÉ=ìëÉÇ=Ñçê=íÜÉ=éêçÅÉëëáåÖ=çÑ=îáëÄêÉ~âÉê=êÉëáÇìÉëK
få=íÜÉ=êÉÑáåÉêó=ãçÇÉä=áå=íÜáë=ëíìÇó=åç=ÅçâÉê=áë=ìëÉÇ=EëÜ~êÉ=çÑ=î~Åììã=êÉëáÇìÉ=éêçÅÉëëÉÇ=áå
íÜÉ=îáëÄêÉ~âÉê= áë=NMMBI=ëÜ~êÉ=çÑ=î~Åììã=êÉëáÇìÉ=éêçÅÉëëÉÇ=áå=íÜÉ=ÅçâÉê= áë=MBFK=q~ÄK=ON
ëÜçïë=íÜÉ=áåéìí=~åÇ=çìíéìí=Ç~í~=çÑ=~=íóéáÅ~ä=ÅçâÉê=EÇÉä~óÉÇ=ÅçâáåÖ=éêçÅÉëëF=~ë=ÇÉëÅêáÄÉÇ
áå=xc`g=NVVQzK

q~ÄK=ONW=`çâÉê=xcwg=NVVQz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

s~Åììã=êÉëáÇìÉ NINQMIMMM J

cìÉä=EoÉÑáåÉêó=Ö~ëF J PQV J

bäÉÅíêáÅ=éçïÉê J PS J

k~éÜíÜ~ J J NUUIMMM

jáÇÇäÉ=Çáëíáää~íÉ J J ORNIMMM

cìÉä=çáä=ÜÉ~îó J J ONTIMMM

`çâÉ J J PROIMMM

`NL`O J J SQIPMM

`PL`Q J J SSIMMM

`lO J J TPIUMM

eOp J J NTIMMM

qÜÉ=eOp=Ü~ë=íç=ÄÉ=ÑìêíÜÉê=éêçÅÉëëÉÇ=áå=~=`ä~ìë=éä~åí=íç=ÅçåîÉêí=áí=áåíç=ëçäáÇ=ëìäÑìêK



PJOO ^kkbu=ql=`e^mqbo=P

sáëÄêÉ~âÉê

få=íÜÉ=îáëÄêÉ~âÉê=íÜÉ=î~Åììã=êÉëáÇìÉ=EÅçåí~áåáåÖ=îÉêó=ÜÉ~îó=ÅçãéçåÉåíëF=~åÇ=íÜÉ=ÜÉ~îó
Ñê~Åíáçå=çÑ=íÜÉ=c``=~êÉ=Åê~ÅâÉÇK=qÜÉ=éêçÇìÅí=~í=íÜÉ=çìíäÉí=çÑ=íÜÉ=îáëÄêÉ~âÉê=Åçåí~áåë=Ö~ëÉëI
Åê~Åâ=å~éÜíÜ~I=ãáÇÇäÉ=Çáëíáää~íÉë=~åÇ=ÜÉ~îó=ÑìÉä=çáäK

q~ÄK=OOW= sáëÄêÉ~âÉêI=ã~ëë=~åÇ=ÉåÉêÖó=ëíêÉ~ãë= áå=Å~ëÉ=çÑ=~=ÅêìÇÉ=çáä=ÇÉåëáíó
çÑ=MKUP=íLãP=~åÇ=~å=pJÅçåíÉåí=çÑ=MKPB=xcwg=NVVQzI=xi_pq=Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

s~Åììã=êÉëáÇìÉ=~åÇ=ÜÉ~îó=Ñê~Åíáçå=Ñêçã=c`` TROISOR J

cìÉä NOPKO J

bäÉÅíêáÅ=éçïÉê J NOKU J

k~éÜíÜ~ J J QRINRU

jáÇÇäÉ=Çáëíáää~íÉ J J NMRIPSU

eÉ~îó=ÑìÉä=çáä J J RTVIVNU

`NL`O J J NNIMVN

`P J J RIVQO

`Q J J RIVQO

`lO J J ONITOM



^kkbu=ql=`e^mqbo=P PJOP

q~ÄK=OPW= sáëÄêÉ~âÉêI=ã~ëë=~åÇ=ÉåÉêÖó=ëíêÉ~ãë= áå=Å~ëÉ=çÑ=~=ÅêìÇÉ=çáä=ÇÉåëáíó
çÑ=MKUR=íLãP=~åÇ=~å=pJÅçåíÉåí=çÑ=NKSB=xcwg=NVVQzI=xi_pq=Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

s~Åììã=êÉëáÇìÉ=~åÇ=ÜÉ~îó=Ñê~Åíáçå=Ñêçã=c`` VSNIVPP J

cìÉä NRTKR J

bäÉÅíêáÅ=éçïÉê J NSKP J

k~éÜíÜ~ J J RTITNS

jáÇÇäÉ=Çáëíáää~íÉ J J NPQISTN

eÉ~îó=ÑìÉä=çáä J J TQNINVR

`NL`O J J NQINTS

`P J J TIRVQ

`Q J J TIRVQ

`lO J J OTITSN

oÉÑáåÉêó=éçïÉê=ëí~íáçå

qÜÉ=ÉäÉÅíêáÅ=éçïÉê=ÅçåëìãÉÇ=Äó=íÜÉ=êÉÑáåÉêó=áë=é~êíäó=ÇÉêáîÉÇ=Ñêçã=íÜÉ=ÉäÉÅíêáÅ=éçïÉê=ãáñ
~åÇ=é~êíäó=éêçÇìÅÉÇ=ïáíÜáå=íÜÉ=êÉÑáåÉêóK=qÜÉ=ÉäÉÅíêáÅ=éçïÉê=êÉèìáêÉãÉåí=çÑ=íÜÉ=êÉÑáåÉêó=áë
éêçÇìÅÉÇ=ïáíÜáå=íÜÉ=éä~åí=Äó=~=ëíÉ~ã=íìêÄáåÉ=éçïÉê=ëí~íáçå=ïáíÜ=ëíÉ~ã=ÅçJÖÉåÉê~íáçåI=ÑìJ
ÉäÉÇ=ïáíÜ=êÉÑáåÉêó=Ö~ë=E~=ãáñíìêÉ=çÑ=`eQ=~åÇ=`OeSFI=ÜÉ~îó=ÑìÉä=çáä=~åÇ=ÅçâÉK=cçê=íÜÉ=Å~äÅìä~J
íáçå=éêÉäáãáå~êó=åç=êÉÑáåÉêó=éçïÉê=ëí~íáçå=áë=áåÅäìÇÉÇK

píÉ~ã=êÉÑçêãáåÖ=éä~åí

qÜÉ=ÜóÇêçÖÉå=êÉèìáêÉãÉåíë=~êÉ=é~êíäó=éêçÇìÅÉÇ=Äó=~=ëíÉ~ã=êÉÑçêãáåÖ=éä~åí=EíÜÉ=çíÜÉê=é~êí
çÑ=íÜÉ=êÉèìáêÉÇ=ÜóÇêçÖÉå=ÅçãÉë=Ñêçã=íÜÉ=êÉÑçêãÉêFK=qÜÉ=ëíÉ~ã=êÉÑçêãáåÖ=éä~åí= áë=ÑìÉäÉÇ
Äó=å~íìê~ä=Ö~ëK



PJOQ ^kkbu=ql=`e^mqbo=P

mluJêÉÑçêãáåÖ=éä~åí

qÜÉ=ÜóÇêçÖÉå=êÉèìáêÉãÉåí=Å~å=~äëç=ÄÉ=ëìééäáÉÇ=Äó=é~êíá~ä=çñáÇ~íáçå=EmluF=çÑ=ÜÉ~îó=ÑìÉä
çáä=çê=íÜÉ=î~Åììã=Çáëíáää~íÉ=êÉëáÇìÉK=^=mluJêÉÑçêãáåÖ=éä~åí=áë=ÉKÖK=äçÅ~íÉÇ=~í=íÜÉ=êÉÑáåÉêó=áå
iÉìå~=áå=dÉêã~åóK=fí=ìëÉë=íÜÉ=ÜÉ~îó=ÑìÉä=çáä=Ñê~Åíáçå=~í=íÜÉ=çìíäÉí=çÑ=~=îáëÄêÉ~âÉêK=rëáåÖ
mluJéä~åíë=Ñçê=éêçÅÉëëáåÖ=íÜÉ=îáëÄêÉ~âÉê=êÉëáÇìÉ=áë=åÉÅÉëë~êó=íç=Äìáäí=~=“êÉëáÇÉ=ÑêÉÉ=êÉÑáåJ
ÉêóÒK=qÜÉ=ìëÉ=çÑ=îáëÄêÉ~âÉê=êÉëáÇìÉ=~ë=ÑìÉä=áå=ëÜáéë=Å~ìëÉë=~=äçí=çÑ=Éãáëëáçåë=çÑ=ÜÉ~îó=ãÉíJ
~äë=~åÇ=~áê=éçääìí~åíë=äáâÉ=plOK=få=íÜÉ=ÑìíìêÉ=áí=ãáÖÜí=ÄÉ=éçëëáÄäÉ=íÜ~í=íÜÉ=ìëÉ=çÑ=îáëÄêÉ~âÉê
êÉëáÇìÉ=~ë=ÑìÉä=Ñçê=ëÜáéë=áå=åçí=äçåÖÉê=éÉêãáííÉÇK

^ÇÇáíáçå~ä=êÉÑáåÉêó=éêçÅÉëëÉë=êÉèìáêÉÇ=Ñçê=Ö~ëçäáåÉ=éêçÇìÅíáçå

cçê= Ö~ëçäáåÉ= éêçÇìÅíáçå= ÑìêíÜÉê= éêçÅÉëëáåÖ= ëí~ÖÉë= ~êÉ= êÉèìáêÉÇK= bKÖK= ~= é~êí= çÑ= íÜÉ= äáÖÜí
å~éÜíÜ~=Ñê~Åíáçå=áë=ÑìêíÜÉê=éêçÅÉëëÉÇ=áå=íÜÉ=áëçãÉêáò~íáçå=éä~åíK=qÜÉ=ÜÉ~îó=å~éÜíÜ~=Ñê~ÅJ
íáçå=áë=ÑÉÇ=áåíç=íÜÉ=Å~í~äóíáÅ=êÉÑçêãÉê=~åÇ=íÜÉ=`PL`QJÑê~Åíáçå=áë=é~êíäó=ìëÉÇ=áå=íÜÉ=~äâóä=~åÇ
éçäóãÉêáò~íáçå=éä~åíK

qÜÉ=ÑçääçïáåÖ=éä~åíë=~êÉ=çåäó=êÉèìáêÉÇ=Ñçê=Ö~ëçäáåÉ=éêçÇìÅíáçåK=^ää=íÜÉ=Éãáëëáçåë=~åÇ=ÉåJ
ÉêÖó=Åçåëìãéíáçå=î~äìÉë=çÑ=íÜáë=éä~åíë=~êÉ==~ÇÇÉÇ=íç=íÜÉ=Ö~ëçäáåÉ=Ñê~Åíáçå=çÑ=íÜÉ=êÉÑáåÉêóK

oÉÑçêãÉê

qÜÉ=êÉÑçêãÉê=éêçÇìÅÉë=Ö~ëçäáåÉ=ÅçãéçåÉåíë=ïáíÜ=ÜáÖÜ=çÅí~åÉ=åìãÄÉêëK=iáåÉ~ê=ÜóÇêçÅ~êJ
Äçåë=~êÉ=ÅçåîÉêíÉÇ=íç=ÅóÅäç=ÜóÇêçÅ~êÄçåë=~åÇ=ëìÄëÉèìÉåíäó=ÇÉÜóÇêçÖÉå~íÉÇK



^kkbu=ql=`e^mqbo=P PJOR

q~ÄK=OQW= `~í~äóíáÅ=êÉÑçêãÉêI=ã~ëë=ëíêÉ~ãë=~åÇ=ÉåÉêÖó=Ñäçï=áå=Å~ëÉ=çÑ=~=ÅêìÇÉ
çáä= ÇÉåëáíó= çÑ= MKUP= íLãP= ~åÇ= ~= pJÅçåíÉåí= çÑ= MKPB= xcwg= NVVQzI= xi_pq
Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

eÉ~îó=å~éÜíÜ~
EÑêçã=~íãçëéÜÉêáÅ=Çáëíáää~íáçå=~åÇ=c``F

NIPUOIQSU J

cìÉä=EoÉÑáåÉêó=Ö~ëF TUSKO J

bäÉÅíêáÅ=éçïÉê J UMKV J

oÉÑçêã~íÉ J J NINUMINVN

eO J J PSIPUN

`NL`O J J QVITSV

`P J J RUIMSQ

`Q J J RUIMSQ

`lO J J NSSINUT



PJOS ^kkbu=ql=`e^mqbo=P

q~ÄK=ORW= `~í~äóíáÅ=êÉÑçêãÉêI=ã~ëë=ëíêÉ~ãë=~åÇ=ÉåÉêÖó=Ñäçï=áå=Å~ëÉ=çÑ=~=ÅêìÇÉ
çáä= ÇÉåëáíó= çÑ= MKUR= íLãP= ~åÇ= ~= pJÅçåíÉåí= çÑ= NKSB= xcwg= NVVQzI= xi_pq
Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

eÉ~îó=å~éÜíÜ~
EÑêçã=~íãçëéÜÉêáÅ=Çáëíáää~íáçå=~åÇ=c``F

NIOUSIQRQ J

cìÉä TPNKS J

bäÉÅíêáÅ=éçïÉê J TRKP J

oÉÑçêã~íÉ J J NIMVUIOOS

eO J J PPIURQ

`NL`O J J QSIPNO

`P J J RQIMPN

`Q J J RQIMPN

`lO J J NRQISQR

qÜÉ= êÉÑçêã~íÉ= áë= íÜÉ=ã~áå=éêçÇìÅíK= qÜÉ=ÄóJéêçÇìÅí=ÜóÇêçÖÉå=Å~å=ÄÉ=ìëÉÇ= áå= íÜÉ=ÜóÇêçJ
ÇÉëìäÑìêáò~íáçå= éä~åí= çê= áå= íÜÉ= ÜóÇêç= Åê~ÅâÉêK= qÜÉ=`NL`OJÑê~Åíáçå= áë= ìëÉÇ= ~ë= ÑìÉä= ~åÇ= íÜÉ
`PL`QJÑê~Åíáçå=áë=ìëÉÇ=áå=íÜÉ=~äâóä=éä~åíK

qÜÉ=Éãáëëáçåë=çÑ=~ãÄáÉåí=~áê=éçääìí~åíë=~êÉ=ëÜçïå=áå=q~ÄK=OSK

q~ÄK=OSW=bãáëëáçåë=çÑ=~áê=éçääìí~åíë=~í=íÜÉ=êÉÑçêãÉê=éÉê=í=çÑ=ÑÉÉÇëíçÅâ=xfmm`=NVVVz

cÉÉÇëíçÅâ plO

xâÖLíÑÉÉÇz

klñ

xâÖLíÑÉÉÇz

`l

xâÖLíÑÉÉÇz

aìëí

xâÖLíÑÉÉÇz

eÉ~îó=å~éÜíÜ~ MKMOQ MKMSV MKMSV MKMMP

qç= ~ÅÜáÉîÉ= ~= äçï= ÄÉåòÉåÉ= ÅçåíÉåí= EY= N=BJîçäF= áå= íÜÉ= Ñáå~ä= ÑìÉä= ~= êÉÑçêãÉê=ïáíÜ= ÇçïåJ
ëíêÉ~ã=ÄÉåòÉåÉ= êÉãçî~ä=ã~ó=ÄÉ= êÉèìáêÉÇ= Eáåéìí=~åÇ=çìíéìí=Ç~í~= ëÉÉ=q~ÄK=OTFK=^åçíÜÉê
éçëëáÄäÉ=ï~ó=íç=êÉÇìÅÉ=íÜÉ=ÄÉåòÉåÉ=ÅçåíÉåí=áå=íÜÉ=Ñáå~ä=ÑìÉä=áëI=íç=áåÅêÉ~ëÉ=íÜÉ=ëÜ~êÉ=çÑ=~äJ
âóä~íÉ=áå=íÜÉ=Ñáå~ä=ÑìÉäK



^kkbu=ql=`e^mqbo=P PJOT

q~ÄK=OTW= oÉÑçêãÉê=ïáíÜ=ÇçïåëíêÉ~ã=ÄÉåòÉåÉ=êÉãçî~äI=åçí=óÉí=áåÅäìÇÉ=ïáíÜáå
íÜÉ=êÉÑáåÉêó=ãçÇÉä=xcwg=NVVQzI=xi_pq=Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

eÉ~îó=å~éÜíÜ~ VRMIMMM J

cìÉä=EoÉÑáåÉêó=Ö~ëF TUS J

bäÉÅíêáÅ=éçïÉê J UN J

oÉÑçêã~íÉ J J TTVIMMM

eO J J ORIMMM

`NL`O J J PQIOMM

`PL`Q J J TVIUMM

_ÉåòÉåÉ J J POIMMM

`lO J J NSSIOMM

^äâóä=éä~åí

få= íÜÉ=~äâóä=éä~åí= áJ`Q= áë= ÅçåîÉêíÉÇ= íç= äáèìáÇ=ÜóÇêçÅ~êÄçåë=ïáíÜ=~=ÜáÖÜÉê=çÅí~åÉ=åìãÄÉêK
dÉåÉê~ääó=`Q=Ñêçã=íÜÉ=`PL`QJÑê~Åíáçå=~í=íÜÉ=çìíäÉí=çÑ=íÜÉ=c``=áë=ìëÉÇ=~ë=ÑÉÉÇëíçÅâK



PJOU ^kkbu=ql=`e^mqbo=P

q~ÄK=OUW= ^äâóä= éä~åíI= ã~ëë= ëíêÉ~ãë= ~åÇ= ÉåÉêÖó= Ñäçï= áå= Å~ëÉ= çÑ= ~= ÅêìÇÉ= çáä
ÇÉåëáíó=çÑ=MKUP= íLãP=~åÇ=~=pJÅçåíÉåí=çÑ=MKPB=xcwg=NVVQzI= xi_pq=Å~äJ
Åìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

`Q RUIMSM J

cìÉä QQKU J

bäÉÅíêáÅ=éçïÉê J QKS J

^äâóä~íÉ J J ROIRPN

åJ`Q J J RIRPM

`lO J J VIQTQ

q~ÄK=OVW= ^äâóä= éä~åíI= ã~ëë= ëíêÉ~ãë= ~åÇ= ÉåÉêÖó= Ñäçï= áå= Å~ëÉ= çÑ= ~= ÅêìÇÉ= çáä
ÇÉåëáíó=çÑ=MKUR= íLãP=~åÇ=~=pJÅçåíÉåí=çÑ=NKSB=xcwg=NVVQzI= xi_pq=Å~äJ
Åìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

`Q SMIRPU J

cìÉä QSKT J

bäÉÅíêáÅ=éçïÉê J QKU J

^äâóä~íÉ J J RQITTO

åJ`Q J J RITSS

`lO J J VIUTU



^kkbu=ql=`e^mqbo=P PJOV

fëçãÉêáò~íáçå

aìêáåÖ=áëçãÉêáò~íáçå=íÜÉ=ëíêìÅíìêÉ=çÑ= íÜÉ=ãçäÉÅìäÉë=~êÉ=ÅçåîÉêíÉÇ=EÉKÖK=åJÜÉñ~åÉ= áë=ÅçåJ
îÉêíÉÇ=íç=áJÜÉñ~åÉFK

q~ÄK=PMW= fëçãÉêáò~íáçå= éä~åíI= ã~ëë= ëíêÉ~ãë= ~åÇ= ÉåÉêÖó= Ñäçï= áå= Å~ëÉ= çÑ= ~
ÅêìÇÉ= çáä= ÇÉåëáíó= çÑ= MKUP=ãPLí= ~åÇ= ~= pJÅçåíÉåí= çÑ= MKPB= xcwg= NVVQzI
xi_pq=Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

iáÖÜí=å~éÜíÜ~=Ñêçã=~íãçëéÜÉêáÅ=Çáëíáää~íáçå PMVITPU J J

eO NIURU J J

cìÉä OOMKN J

bäÉÅíêáÅ=éçïÉê J OOKT J

fëçãÉê~íÉ J J PMVITPU

`lO J J QSIRNR



PJPM ^kkbu=ql=`e^mqbo=P

q~ÄK=PNW= fëçãÉêáò~íáçå= éä~åíI= ã~ëë= ëíêÉ~ãë= ~åÇ= ÉåÉêÖó= Ñäçï= áå= Å~ëÉ= çÑ= ~
ÅêìÇÉ= çáä= ÇÉåëáíó= çÑ= MKUR=ãPLí= ~åÇ= ~= pJÅçåíÉåí= çÑ= NKSB= xcwg= NVVQzI
xi_pq=Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

iáÖÜí=å~éÜíÜ~=Ñêçã=~íãçëéÜÉêáÅ=Çáëíáää~íáçå OTVINNM J J

eO NISTR J J

cìÉä NVUKP J

bäÉÅíêáÅ=éçïÉê J OMKR J

fëçãÉê~íÉ J J OTVINNM

`lO J J QNIVNR

mçäóãÉêáò~íáçå

få=íÜÉ=éçäóãÉêáò~íáçå=éä~åí=`PL`Q=~êÉ=ÅçåîÉêíÉÇ=íç=ÜóÇêçÅ~êÄçåëI=ïÜáÅÜ=Å~å=ÄÉ=~ÇÇÉÇ=~ë
Ö~ëçäáåÉ=ÅçãéçåÉåíK

q~ÄK=POW= mçäóãÉêáò~íáçå= éä~åíI= ã~ëë= ëíêÉ~ãë= ~åÇ= ÉåÉêÖó= Ñäçï= áå= Å~ëÉ= çÑ= ~
ÅêìÇÉ= çáä= ÇÉåëáíó= çÑ= MKUP= íLãP= ~åÇ= ~= pJÅçåíÉåí= çÑ= MKPB= xcwg= NVVQzI
xi_pq=Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

`PL`QJläÉÑáåë=~åÇ=`PL`QJm~ê~ÑÑáåë NTQISQS J J

cìÉä=EoÉÑáåÉêó=Ö~ëF UNKS J

bäÉÅíêáÅ=éçïÉê J UKS J

mçäóãÉêáë~íÉ J J NQVIOTM

`lO J J NTIOUQ



^kkbu=ql=`e^mqbo=P PJPN

q~ÄK=PPW= mçäóãÉêáò~íáçå= éä~åíI= ã~ëë= ëíêÉ~ãë= ~åÇ= ÉåÉêÖó= Ñäçï= áå= Å~ëÉ= çÑ= ~
ÅêìÇÉ= çáä= ÇÉåëáíó= çÑ= MKUR= íLãP= ~åÇ= ~= pJÅçåíÉåí= çÑ= NKSB= xcwg= NVVQzI
xi_pq=Å~äÅìä~íáçåz

fåéìí lìíéìí

båÉêÖó

íL~ dtÜL~ íL~

`PL`QJläÉÑáåë=~åÇ=`PL`QJm~ê~ÑÑáåë NRVIUON J J

cìÉä=EoÉÑáåÉêó=Ö~ëF TQKT J

bäÉÅíêáÅ=éçïÉê J TKV J

mçäóãÉêáë~íÉ J J NPSIRVV

`lO J J NRIUNT

`çãéäÉíÉ=Ö~ëçäáåÉ=êÉÑáåÉêó

^ÅÅçêÇáåÖ=íç=Ç~í~=áå=xfmm`=NVVVz=íÜÉ=Éãáëëáçåë=çÑ=~=ÅçãéäÉíÉ=ãçÇÉêå=êÉÑáåÉêó=EÉKÖK=iÉìå~I
dÉêã~åóF=êÉä~íÉÇ=íç=ies=çÑ=íÜÉ=ÅêìÇÉ=çáä=ÑÉÉÇëíçÅâ=Eies=Z=NNKS=âtÜLâÖF=Å~å=ÄÉ=Å~äÅìä~íÉÇ
~ë=ëÜçïå=áå=q~ÄK=PQ=EïáíÜçìí=éçïÉê=ëí~íáçåFK

q~ÄK=PQW=bãáëëáçåë=çÑ=íÜÉ=êÉÑáåÉêó=áå=iÉìå~=xfmm`=NVVVzX=xi_pq=Å~äÅìä~íáçåz

`lO

xÖLâtÜÑÉÉÇz

plO

xÖLâtÜÑÉÉÇz

klñ

xÖLâtÜÑÉÉÇz

`l

xÖLâtÜÑÉÉÇz

aìëí

xÖLâtÜÑÉÉÇz

NUKU MKMPQ MKMOP MKMNP MKMMN

få=iÉìå~=ÅêìÇÉ=çáä=Ñêçã=oìëëá~=áë=éêçÅÉëëÉÇK=cçê=íÜÉ=Å~äÅìä~íáçå=çÑ=íÜÉ=Ö~ëçäáåÉ=çìíéìí=êÉJ
ä~íÉÇ=Éãáëëáçåë=~å=~ääçÅ~íáçå=çÑ=íÜÉ=Éãáëëáçå=Ç~í~=íç=íÜÉ=ÇáÑÑÉêÉåí=êÉÑáåÉêó=éêçÇìÅíë=Ü~ë=íç
ÄÉ=ÇçåÉK=^åçíÜÉê=éêçÄäÉã= áëI= íÜ~í= íÜÉ= êÉÑáåÉêó=éêçÄ~Ääó=éêçÇìÅÉë=Ö~ëçäáåÉ=ïáíÜ=~=ëìäÑìê
ÅçåíÉåí=ïÉää=~ÄçîÉ=PM=ééãJã~ëë=Ebr=ÖìáÇÉäáåÉë=OMMMW=NRM=ééãJã~ëëFK



PJPO ^kkbu=ql=`e^mqbo=P

qÜÉ=ÉåÉêÖó=Åçåëìãéíáçå=~åÇ=Éãáëëáçåë=çÑ=ÖêÉÉåÜçìëÉ=Ö~ëÉë=~åÇ=~áê=éçääìí~åíë=çÑ=íÜÉ=êÉJ
ÑáåÉêó=ÇÉéÉåÇë=çå=íÜÉ=ëÜ~êÉ=çÑ=íÜÉ=ÇáÑÑÉêÉåí=ëíêÉ~ãë=çÑ=Ö~ëçäáåÉ=ëìééäó=áå=íÜÉ=êÉÑáåÉêó=Eçê
íÜÉ= ëÜ~êÉ=çÑ= íÜÉ=ÇáÑÑÉêÉåí= ÅçãéçåÉåíë= ÉKÖK= áëçãÉê~íÉI= êÉÑçêã~íÉI= c``=å~éÜíÜ~I= bq_b= áå
íÜÉ=Ñáå~ä=ÑìÉä=êÉëéÉÅíáîÉäóFK

qÜÉ= Åçãéçëáíáçå=çÑ= íÜÉ=ÇáÑÑÉêÉåí= ÅçãéçåÉåíë= áå= íÜÉ= Ñáå~ä= ÑìÉä= ÇÉéÉåÇë=çå= íÜÉ= ÅêìÇÉ=çáä
EÇÉåëáíóI=ëìäÑìê=ÅçåíÉåíF=~åÇ=íÜÉ=êÉèìáêÉÇ=éêçéÉêíáÉë=EÉKÖK=çÅí~åÉ=åìãÄÉêF=çÑ=íÜÉ=éêçÇìÅÉÇ
Ö~ëçäáåÉK=^ÅÅçêÇáåÖ=íç=br=ÖìáÇÉäáåÉë=VULTMLbr=çÑ=íÜÉ=bìêçéÉ~å=é~êäá~ãÉåí=ElÅíçÄÉêI=NPíÜ

NVVUF=íÜÉ=ëìäÑìê=ÅçåíÉåí=áå=íÜÉ=Ö~ëçäáåÉ=ïáää=ÄÉ=êÉÇìÅÉÇ=íç=î~äìÉë=ÄÉäçï=PM=ééãJã~ëë=ìåJ
íáä=íÜÉ=óÉ~ê=OMMRK=qÜÉ=ÅçåíÉåí=çÑ=ÄÉåòÉåÉI=ïÜáÅÜ=áë=áÇÉåíáÑáÉÇ=~ë=Å~êÅáåçÖÉåáÅI=Ü~ë=ÄÉÉå=~äJ
êÉ~Çó=êÉÇìÅÉÇ=ÄÉäçï=N=BJîçä=áå=íÜÉ=óÉ~ê=OMMMK

cçê=íÜÉ=Å~äÅìä~íáçå=íÜÉ=ëìäÑìê=ÅçåíÉåí=ï~ë=êÉÇìÅÉÇ=íç=NM=ééãI=Äìí=éêÉäáãáå~êó=åç=ÄÉåòÉåÉ
êÉãçî~ä=ï~ë=~ëëìãÉÇK

^ÅÅçêÇáåÖ= íç= xadjh= NVVOz= ~åÇ= x^ÅìêÉñ= NVVSz= íÜÉ= íóéáÅ~ä= Åçãéçëáíáçå= çÑ= ÅçåîÉåíáçå~ä
Ö~ëçäáåÉ=ï~ë=ëí~íÉÇ=~ë=ëÜçïå=áå=q~ÄK=PR=~åÇ=q~ÄK=QNK

q~ÄK=PRW= `çãéçëáíáçå=çÑ=ÅçåîÉåíáçå~ä=Ö~ëçäáåÉI=ëÜ~êÉ=áå=BJã~ëëI=áå=Å~ëÉ=çÑ=~
ÅêìÇÉ= çáä= ÇÉåëáíó= çÑ= MKUP= íLãP= ~åÇ= ~= pJÅçåíÉåí= çÑ= MKPB= Eã~ñáãìã
Ö~ëçäáåÉ=ãçÇÉI=RMB=c``I=RMB=ÜóÇêç=Åê~ÅâÉêF

adjh=NVVO
xBz

^ÅìêÉñ=NVVS
xBz

i_pq
xBz

oÉÑçêã~íÉ SSKP QRKU RQKS

c``=å~éÜíÜ~ OSKU NSKS NRKO

`çâÉê=å~éÜíÜ~ J J J

eóÇêçÅê~Åâ~íÉ J RKO SKP

fëçãÉê~íÉ RKT NUKO NQKP

mçäóãÉêáë~íÉ J J SKV

^äâóä~íÉ J NMKT OKQ

jq_b J J J

_ìí~åÉ NKO PKR MKP



^kkbu=ql=`e^mqbo=P PJPP

q~ÄK=PSW= `çãéçëáíáçå=çÑ=ÅçåîÉåíáçå~ä=Ö~ëçäáåÉI=ëÜ~êÉ=áå=BJã~ëëI=áå=Å~ëÉ=çÑ=~
ÅêìÇÉ= çáä= ÇÉåëáíó= çÑ= MKUR= íLãP= ~åÇ= ~= pJÅçåíÉåí= çÑ= NKSB= Eã~ñáãìã
Ö~ëçäáåÉ=ãçÇÉI=RMB=c``I=RMB=ÜóÇêç=Åê~ÅâÉêF

adjh=NVVO
xBz

^ÅìêÉñ=NVVS
xBz

i_pq
xBz

oÉÑçêã~íÉ SSKP QRKU RPKP

c``=å~éÜíÜ~ OSKU NSKS NSKT

`çâÉê=å~éÜíÜ~ J J J

eóÇêçÅê~Åâ~íÉ J RKO SKV

fëçãÉê~íÉ RKT NUKO NPKR

mçäóãÉêáë~íÉ J J SKS

^äâóä~íÉ J NMKT OKT

jq_b J J J

_ìí~åÉ NKO PKR MKP

x^ÅìêÉñ=NVVSz=ÇÉëÅêáÄÉÇ=~=íóéáÅ~ä=êÉÑáåÉêó=áå=`~äáÑçêåá~I=rp^K=xadjh=NVVOz=êÉÑÉêë=~äëç=íç
rp= êÉÑáåÉêáÉë= ~ë= ëçìêÅÉ= Ñçê= íÜÉ= Ö~ëçäáåÉ= ÅçãéçëáíáçåK= qÜÉêÉ= ~êÉ= åç= Ç~í~= Ñçê= íÜÉ= íóéáÅ~ä
Åçãéçëáíáçå=çÑ=Ö~ëçäáåÉ=áå=íÜÉ=brK=qÜÉ=jq_b=Å~å=ÄÉ=êÉéä~ÅÉÇ=Äó=bq_bK=cçê=íÜáë=ëíìÇó=bq_b
áë=ìëÉÇK

få=Å~ëÉ=çÑ=íÜÉ=ÅêìÇÉ=çáä=ïáíÜ=~=ÇÉåëáíó=çÑ=~Äçìí=MKUP=âÖLãP=~ë=ïÉää=~ë=áå=íÜÉ=Å~ëÉ=çÑ=~=ÅêìÇÉ
çáä=ÇÉåëáíó=çÑ=MKUR=íLãP=íÜÉ=ies=çÑ=íÜÉ=“i_pq=Ö~ëçäáåÉÒ=áë=~Äçìí=NNKU=âtÜLâÖ=~åÇ=íÜÉ=olw
áë=~Äçìí=VTK

qÜÉ=ÅçååÉÅíÉÇ=ëáåÖäÉ=éêçÅÉëëÉë=äÉ~Çë=íç=íÜÉ=áåéìí=~åÇ=çìíéìí=Ç~í~=çÑ=íÜÉ=êÉÑáåÉêó=ïÜáÅÜ=áë
áíëÉäÑ=~=ëáåÖäÉ=éêçÅÉëë=ìëÉÇ= áå= íÜÉ=bO=Ç~í~Ä~ëÉK= qÜÉ= áåéìí=~åÇ=çìíéìí=Ç~í~=~êÉ= ëÜçïå= áå
q~ÄK=PT=J=q~ÄK=QM



PJPQ ^kkbu=ql=`e^mqbo=P

q~ÄK=PTW= fåéìí=Ç~í~=Ñçê=Å~äÅìä~íáçå=áå=bOJÇ~í~Ä~ëÉ=EÅêìÇÉ=çáä=ÇÉåëáíóW=MKUP=íLãPX
pJÅçåíÉåíW=MKPBFI=ïáíÜçìí=mluI=îáëÄêÉ~âÉê=êÉëáÇìÉ=áë=ëçäÇ=~ë=ÑìÉä

fåéìí=_~ëáÅ=^ëëìãéíáçåë
pÜ~êÉ=sa=áåíç=c`` RMB
pÜ~êÉ=îáëÄêÉ~âÉê=êÉëáÇìÉ=íç=mlu MB
`êìÇÉ=çáä=ÇÉåëáíó MKUP íLãP
pJÅçåíÉåí=ÅêìÇÉ=çáä MKPB
péÉÅáÑáÅ=áåéìí=Ç~í~=EÑçê=bOJÇ~í~Ä~ëÉF

aáÉëÉä k~éÜíÜ~ d~ëçäáåÉ
âtÜLâtÜ âtÜLâtÜ âtÜLâtÜ

`êìÇÉ=çáä NKMPQ NKMPQ NKNQP
eO MKMNS MKMNS JMKMPN
bäÉÅíêáÅ=éçïÉê MKMMR MKMMR MKMNM
péÉÅáÑáÅ=Éãáëëáçå=Ç~í~=EÑçê=bOJÇ~í~Ä~ëÉF

aáÉëÉä k~éÜíÜ~ d~ëçäáåÉ
ÖLâtÜ ÖLâtÜ ÖLâtÜ

`lO NNKR NNKR OOKM
`eQ MKMMMM MKMMMM MKMMMM
kOl MKMMMM MKMMMM MKMMMM
plO MKMNNQ MKMNNQ MKMNPV
klñ MKMMTV MKMMTV MKMNOQ
`l MKMMQT MKMMQT MKMMUV
kjsl` MKMMMM MKMMMM MKMMMM
aìëí MKMMMS MKMMMS MKMMMU

q~ÄK=PUW= fåéìí=Ç~í~=Ñçê=Å~äÅìä~íáçå=áå=bOJÇ~í~Ä~ëÉ=EÅêìÇÉ=çáä=ÇÉåëáíóW=MKUR=íLãPX
pJÅçåíÉåíW=NKSBFI=ïáíÜçìí=mluI=îáëÄêÉ~âÉê=êÉëáÇìÉ=áë=ëçäÇ=~ë=ÑìÉä

fåéìí=_~ëáÅ=^ëëìãéíáçåë
pÜ~êÉ=sa=áåíç=c`` RMB
pÜ~êÉ=îáëÄêÉ~âÉê=êÉëáÇìÉ=íç=mlu MB
`êìÇÉ=çáä=ÇÉåëáíó MKUR íLãP
pJÅçåíÉåí=ÅêìÇÉ=çáä NKSB
péÉÅáÑáÅ=áåéìí=Ç~í~=EÑçê=bOJÇ~í~Ä~ëÉF

aáÉëÉä k~éÜíÜ~ d~ëçäáåÉ
âtÜLâtÜ âtÜLâtÜ âtÜLâtÜ

`êìÇÉ=çáä NKMPQ NKMPQ NKNQV
eO MKMNT MKMNT JMKMOV
bäÉÅíêáÅ=éçïÉê MKMMR MKMMR MKMNM
péÉÅáÑáÅ=Éãáëëáçå=Ç~í~=EÑçê=bOJÇ~í~Ä~ëÉF

aáÉëÉä k~éÜíÜ~ d~ëçäáåÉ
ÖLâtÜ ÖLâtÜ ÖLâtÜ

`lO NNKV NNKV OOKP
`eQ MKMMMM MKMMMM MKMMMM
kOl MKMMMM MKMMMM MKMMMM
plO MKMNSU MKMNSU MKMOMM
klñ MKMMUP MKMMUP MKMNOV
`l MKMMQU MKMMQU MKMMUV
kjsl` MKMMMM MKMMMM MKMMMM
aìëí MKMMMS MKMMMS MKMMMV



^kkbu=ql=`e^mqbo=P PJPR

q~ÄK=PVW= fåéìí=Ç~í~=Ñçê=Å~äÅìä~íáçå=áå=bOJÇ~í~Ä~ëÉ=EÅêìÇÉ=çáä=ÇÉåëáíóW=MKUP=íLãPX
pJÅçåíÉåíW= MKPBFI=ïáíÜ=mluI= îáëÄêÉ~âÉê= êÉëáÇìÉ= áë= ÅçåîÉêíÉÇ= íç= ÜóJ
ÇêçÖÉå

fåéìí=_~ëáÅ=^ëëìãéíáçåë
pÜ~êÉ=sa=áåíç=c`` RMB
pÜ~êÉ=îáëÄêÉ~âÉê=êÉëáÇìÉ=íç=mlu NMMB
`êìÇÉ=çáä=ÇÉåëáíó MKUP íLãP
pJÅçåíÉåí=ÅêìÇÉ=çáä MKPB
péÉÅáÑáÅ=áåéìí=Ç~í~=EÑçê=bOJÇ~í~Ä~ëÉF

aáÉëÉä k~éÜíÜ~ d~ëçäáåÉ
âtÜLâtÜ âtÜLâtÜ âtÜLâtÜ

`êìÇÉ=çáä NKNTO NKNTO NKOVS
eO JMKMUP JMKMUP JMKNPO
bäÉÅíêáÅ=éçïÉê MKMNO MKMNO MKMNT
péÉÅáÑáÅ=Éãáëëáçå=Ç~í~=EÑçê=bOJÇ~í~Ä~ëÉF

aáÉëÉä k~éÜíÜ~ d~ëçäáåÉ
ÖLâtÜ ÖLâtÜ ÖLâtÜ

`lO QTKV QTKV SOKP
`eQ MKMMRT MKMMRT MKMMSQ
kOl MKMMMM MKMMMM MKMMMM
plO MKMNPV MKMNPV MKMNST
klñ MKMMVS MKMMVS MKMNQP
`l MKMNRM MKMNRM MKMOMP
kjsl` MKMMMM MKMMMM MKMMMM
aìëí MKMMMS MKMMMS MKMMMV



PJPS ^kkbu=ql=`e^mqbo=P

q~ÄK=QMW= fåéìí=Ç~í~=Ñçê=Å~äÅìä~íáçå=áå=bOJÇ~í~Ä~ëÉ=EÅêìÇÉ=çáä=ÇÉåëáíóW=MKUR=íLãPX
pJÅçåíÉåíW= NKSBFI=ïáíÜ=mluI= îáëÄêÉ~âÉê= êÉëáÇìÉ= áë= ÅçåîÉêíÉÇ= íç= ÜóJ
ÇêçÖÉå

fåéìí=_~ëáÅ=^ëëìãéíáçåë
pÜ~êÉ=sa=áåíç=c`` RMB
pÜ~êÉ=îáëÄêÉ~âÉê=êÉëáÇìÉ=íç=mlu NMMB
`êìÇÉ=çáä=ÇÉåëáíó MKUR íLãP
pJÅçåíÉåí=ÅêìÇÉ=çáä NKSB
péÉÅáÑáÅ=áåéìí=Ç~í~=EÑçê=bOJÇ~í~Ä~ëÉF

aáÉëÉä k~éÜíÜ~ d~ëçäáåÉ
âtÜLâtÜ âtÜLâtÜ âtÜLâtÜ

`êìÇÉ=çáä NKONV NKONV NKPRQ
eO JMKNNQ JMKNNQ JMKNSR
bäÉÅíêáÅ=éçïÉê MKMNR MKMNR MKMNV
péÉÅáÑáÅ=Éãáëëáçå=Ç~í~=EÑçê=bOJÇ~í~Ä~ëÉF

aáÉëÉä k~éÜíÜ~ d~ëçäáåÉ
ÖLâtÜ ÖLâtÜ ÖLâtÜ

`lO SMKR SMKR TSKQ
`eQ MKMMTT MKMMTT MKMMUR
kOl MKMMMM MKMMMM MKMMMM
plO MKMONN MKMONN MKMOQT
klñ MKMNMT MKMNMT MKMNRS
`l MKMNUR MKMNUR MKMOQO
kjsl` MKMMMM MKMMMM MKMMMM
aìëí MKMMMT MKMMMT MKMMNM

kÉÖ~íáîÉ=î~äìÉë=E“J“F=áåÇáÅ~íÉë=~å=Éñéçêí=çÑ=ÉåÉêÖó=çê=ã~íÉêá~ä=~åÇ=äÉ~Çë=íç=ÅêÉÇáíK

qÜÉëÉ= áåéìíë=~åÇ=çìíéìíë=~êÉ=ÅçååÉÅíÉÇ=ïáíÜ=ìéëíêÉ~ã=~åÇ=ÇçïåëíêÉ~ã=éêçÅÉëëÉëK=eóJ
ÇêçÖÉå=áë=éêçÇìÅÉÇ=áå=~=å~íìê~ä=Ö~ë=ÑìÉä=ëíÉ~ã=êÉÑçêãÉêK=fÑ=ÉñÅÉëë=ÜóÇêçÖÉå=çÅÅìê=~=ÅêÉÇáí
Ü~ë=ÄÉÉå=í~âÉå= áåíç=~ÅÅçìåí=ïÜÉêÉ~ë=~=å~íìê~ä=Ö~ë=ëíÉ~ã=êÉÑçêãÉê= áë=ìëÉÇ=~ë=êÉÑÉêÉåÅÉ
ëóëíÉãK= bäÉÅíêáÅáíó= áåéìí= ÅçãÉë= Ñêçã= íÜÉ= br= ÉäÉÅíêáÅáíó=ãáñK= qÜÉ= ÅêìÇÉ= çáä= áåéìí= áë= ÅçåJ
åÉÅíÉÇ=ïáíÜ= íÜÉ= ÅêìÇÉ=çáä= ëìééäóK= qÜÉ=Ö~ëçäáåÉ= ~åÇ=ÇáÉëÉä= çìíéìí= áë= ÅçååÉÅíÉÇ=ïáíÜ= íÜÉ
íê~åëéçêíK

^=PKNKP d~ëçäáåÉ=aáëíêáÄìíáçå

qÜÉ=Ö~ëçäáåÉ=éêçÇìÅÉÇ= áë= ÇáëíêáÄìíÉÇ=Äó= íêìÅâ= EQM= íFI=ïÜáÅÜ=ãÉÉíë= íÜÉ= ÉñÜ~ìëí= Éãáëëáçå
äáãáíë=~ÅÅçêÇáåÖ=íç=brol=Q=E~îÉê~ÖÉ=Çáëí~åÅÉ=Ñêçã=íÜÉ=êÉÑáåÉêóW=NRM=âãFK

^=PKNKQ `çãéäÉíÉ=ÅçåîÉåíáçå~ä=Ö~ëçäáåÉ=ëìééäó=ÅÜ~áå

q~ÄK=QN=ëÜçïë=íÜÉ=ÖêÉÉåÜçìëÉ=Ö~ë=Éãáëëáçåë=çÑ=íÜÉ=ëìééäó=çÑ=ÅçåîÉåíáçå~ä=Ö~ëçäáåÉ=áå=íÜÉ
brK



^kkbu=ql=`e^mqbo=P PJPT

q~ÄK=QNW= båÉêÖó= Åçåëìãéíáçå= ~åÇ= ÖêÉÉåÜçìëÉ= Ö~ë= Éãáëëáçåë= êÉä~íÉÇ= íç= íÜÉ
ies=çÑ=íÜÉ=Ñáå~ä=ÑìÉä=EÅçåîÉåíáçå~ä=Ö~ëçäáåÉF

båÉêÖó

xâtÜLâtÜz

`lO

xÖLâtÜz

`eQ

xÖLâtÜz

kOl

xÖLâtÜz

`êìÇÉ=çáä=ÇÉåëáíó=MKUP=íLãPI=ïáíÜçìí=mlu NKOM QN MKOUR MKMMN

`êìÇÉ=çáä=ÇÉåëáíó=MKUR=íLãPI=ïáíÜçìí=mlu NKON QO MKOUU MKMMN

`êìÇÉ=çáä=ÇÉåëáíó=MKUP=íLãPI=ïáíÜ=mlu NKOQ SM MKOTP MKMMN

`êìÇÉ=çáä=ÇÉåëáíó=MKUR=íLãPI=ïáíÜ=mlu NKOS ST MKOTN MKMMN

qÜÉ=ÅçåîÉêëáçå=çÑ= íÜÉ=îáëÄêÉ~âÉê= êÉëáÇìÉ=íç=ÜóÇêçÖÉå= áå=~=mluJéä~åí=Å~ìëÉë=ãçêÉ=ÉãáëJ
ëáçåë=çÑ=ÖêÉÉåÜçìëÉ=Ö~ëÉë= íÜ~å= íÜÉ=î~êá~åíë=ïáíÜçìí=mluJéä~åíëK=qÜÉ= êÉ~ëçå= áë= íÜ~í= íÜÉ
Å~êÄçå=ÅçåíÉåí=çÑ=íÜÉ=îáëÄêÉ~âÉê=êÉëáÇìÉ=E~=âáåÇ=çÑ=ÜÉ~îó=ÑìÉä=çáäF=áë=êÉäÉ~ëÉÇ=~í=íÜÉ=éä~åí
ëáíÉ=áå=Å~ëÉ=çÑ=íÜÉ=ÅçåîÉêëáçå=íç=ÜóÇêçÖÉåK=fÑ=íÜÉ=îáëÄêÉ~âÉê=êÉëáÇìÉ=äÉ~îÉë=íÜÉ=êÉÑáåÉêó=~ë
éêçÇìÅí=íÜÉ=`lO=áë=ÉãáííÉÇ=ÇìêáåÖ=ÅçãÄìëíáçå=ÉKÖK=áå=~=ÜÉ~îó=ÑìÉä=çáä=ÑìÉäÉÇ=ëÜáéK

^ÅÅçêÇáåÖ= íç= xiìêÖáÉ= NVVRz= íÜÉ= “ÄçííçãJçÑJíÜÉJÄ~êêÉäÒ= Çáëéçë~ä= Äó= ÄäÉåÇáåÖ= çÑ= ÑìÉä= çáä
ïáíÜ=îáëÄêÉ~âÉê=êÉëáÇìÉ=Å~å=åçí=ÄÉ=~ÅÅÉéíÉÇ=áå=íÜÉ=ÑìíìêÉK=qÜÉêÉÑçêÉ=íÜÉ=é~êíá~ä=çñáÇ~íáçå
çÑ=íÜáë=êÉëáÇìÉë=ïáää=áåÅêÉ~ëÉK

^=PKNKR iáíÉê~íìêÉ

x^ÅìêÉñ=NVVSz=bî~äì~íáçå=çÑ=ÑìÉäJÅóÅäÉ=Éãáëëáçåë=çå=~=êÉ~Åíáîáíó=Ä~ëáëX=sçäK=NI=ã~áå=êÉéçêíX
^o_= Åçåíê~Åí=kçK= ^NSSJNPQK= ^ÅìêÉñ= båîáêçåãÉåí~ä= mêçàÉÅí=kçäK= UROOX= éêÉé~êÉÇ= Ñçê= íÜÉ
`~äáÑçêåá~=^áê=oÉëçìêÅÉë=_ç~êÇX=^ÅìêÉñ=båîáêçåãÉåí~ä=`çêéçê~íáçåX=jçìåí~áå=sáÉïX=`~äáJ
Ñçêåá~I=rp^I=pÉéíÉãÄÉê=NVVS

xadjh= NVVOz= adjhJmêçàÉâí= QQUJOW= ^åë~íòéìåâíÉ= ìåÇ= mçíÉåíá~äÉ= òìê= jáåÇÉêìåÖ= ÇÉë
qêÉáÄÜ~ìëÉÑÑÉâÉë= ~ìë= páÅÜí= ÇÉê= ÑçëëáäÉå= båÉêÖáÉíê®ÖÉêX= h~éáíÉä= fffI= jáåÉê~ä∏äX= adjhJ
_ÉêáÅÜíÉX= aÉìíëÅÜÉ= táëëÉåëÅÜ~ÑíäáÅÜÉ= dÉëÉääëÅÜ~Ñí= ÑΩê= bêÇ∏äI= bêÇÖ~ë= ìåÇ= hçÜäÉ= ÉKsK
EadjhFI=e~ãÄìêÖX=cÉÄêì~ê=NVVO

xdbjfp=OMMNz=dbjfp=îÉêëáçå=QKMTI=OMMNX
ÜííéWLLïïïKçÉâçJáåëíáíìíKçêÖLëÉêîáÅÉLÖÉãáëLáåÇÉñKÜíã

xcwg=NVVQz=eÉÇÇÉåI=hKX= gÉëëI=^X= båÖäÉêJ_ìåíÉJfåëíáíìíI=råáîÉêëáí®í=h~êäëêìÖÉ= EqeFI=_ÉêÉáÅÜ
d~ëI= bêÇ∏ä= ìåÇ=hçÜäÉX= píìÇáÉ= áã=o~ÜãÉå= îçå= fh^orpX= cçêëÅÜìåÖëòÉåíêìã= gΩäáÅÜ=dãÄe
EcwgFX=aÉòÉãÄÉê=NVVQ



PJPU ^kkbu=ql=`e^mqbo=P

xfmm`=NVVVz= pí~íÉ= çÑ= íÜÉ= ~êí= áå= íÜÉ= êÉÑáåáåÖ= áåÇìëíêó=ïáíÜ= êÉÖ~êÇ= íç= íÜÉ= fmm`= ÇáêÉÅíáîÉ= J
ëìãã~êóX=cÉÇÉê~ä=båîáêçåãÉåí=^ÖÉåÅóI=^ìëíêá~X=kçîÉãÄÉê=NVVVX

xiìêÖáÉ=NVVRz=eáÖã~åI=`KI=^KI=^KI=iìêÖáÉ=£äJd~ëJ`ÜÉãáÉ=dãÄeI=cê~åâÑìêíW=o~ÑÑáåÉêáÉJ=ìåÇ
t~ëëÉêëíçÑÑÄáä~åòW= aÉê= báåë~íò= ÇÉê= é~êíáÉääÉå= lñáÇ~íáçåX= pÅÜêáÑíÉåêÉáÜÉ= “mê~ñáëJcçêìãÒX
rãïÉäííÉÅÜåáâ=“O=aÉìíëÅÜÉë=hê~ÑíëíçÑÑJhçääçèìáìãÒX=NVVRI=é~ÖÉ=NNT=Ó=NPQ



^kkbu=ql=`e^mqbo=P PJPV

^=PKO c~êãáåÖ=j~ÅÜáåÉë

q~ÄäÉ=PKOJNW=aáÉëÉä= Åçåëìãéíáçå=çÑ= Ñ~êãáåÖ=ã~ÅÜáåÉë= Ñçê= ëìÖ~ê= ÄÉÉí= éä~åí~íáçå
EÅ~ëÉ=N=~åÇ=OF=xcÑb=NVVUz

ii i pc j p
iç~Ç MB PMB PRB RMB UMB
aáÉëÉä=Åçåëìãéíáçå NS TQ UT NOS OMQ ÖLEÜGâtkF
ies=EaáÉëÉäF QOKT QOKT QOKT QOKT QOKT jgLâÖ
pìÖ~ê=ÄÉÉí=éä~åí~íáçå

ÜLÜ~ ÜLÜ~ ÜLÜ~ ÜLÜ~ ÜLÜ~ ât
pÉÉÇ=éê~é~ê~íáçå MKOO MKNR MKMS MKQR MKMM RR
pÉÉÇáåÖ=Äó=~=ëáåÖäÉ=ëÉÉÇ=Çêáää MKNT MKUM MKMP MKMM MKMM RR
i~åÇ=~ééäáÅ~íáçå=çÑ=ÑÉêíáäáòÉê=Äó=~=ÑÉêíáäáòÉê=Äêç~ÇÅ~ëíÉê MKON MKNS MKMS NKMQ MKMM RR
i~åÇ=~ééäáÅ~íáçå=çÑ=éÉëíáÅáÇÉë MKPU MKVM MKNP MKMM MKMM RR
réâÉÉéáåÖ=çÑ=ëìÖ~ê=ÄÉÉíë=Äó=~=ëéêáåÖ=íáåÉ=Ü~êêçï MKOU MKOO MKMS NKOQ MKMM RR
réâÉÉéáåÖ=çÑ=ëìÖ~ê=ÄÉÉíë=Äó=~=êçí~íáåÖ=ÜçÉ MKOU MKOO MKMS NKOQ MKMM RR
pìÖ~ê=ÄÉÉí=Ü~êîÉëíáåÖ MKPO MKNR MKMP MKNR PKRR RR
mäçìÖÜáåÖ=áå=çÑ=ÄÉÉí=íçé=ê~âÉ=Äó=~=ÜÉ~îó=åç=íáää=Çêáää MKNN MKMS MKMP MKMO MKPU TR
qáääáåÖ MKOR MKMV MKMP MKMU NKQR TR
iç~ÇáåÖ=íê~áäÉê MKOP MKOO MKMP NKUS NKUS RR
qçí~ä OKQR OKVT MKRO SKMU TKOQ
pìÖ~ê=ÄÉÉí=éä~åí~íáçå

ii i pc j p qçí~ä
jgLÜ~ jgLÜ~ jgLÜ~ jgLÜ~ jgLÜ~ jgLÜ~

pÉÉÇ=éê~é~ê~íáçå U OS NO NPP M NUM
pÉÉÇáåÖ=Äó=~=ëáåÖäÉ=ëÉÉÇ=Çêáää S NPV S M M NRO
i~åÇ=~ééäáÅ~íáçå=çÑ=ÑÉêíáäáòÉê=Äó=~=ÑÉêíáäáòÉê=Äêç~ÇÅ~ëíÉê U OU NO PMU M PRS
i~åÇ=~ééäáÅ~íáçå=çÑ=éÉëíáÅáÇÉë NQ NRS OT M M NVT
réâÉÉéáåÖ=çÑ=ëìÖ~ê=ÄÉÉíë=Äó=~=ëéêáåÖ=íáåÉ=Ü~êêçï NN PU NO PST M QOU
réâÉÉéáåÖ=çÑ=ëìÖ~ê=ÄÉÉíë=Äó=~=êçí~íáåÖ=ÜçÉ NN PU NO PST M QOU
pìÖ~ê=ÄÉÉí=Ü~êîÉëíáåÖ NO OS S QQ NTMN NTUV
mäçìÖÜáåÖ=áå=çÑ=ÄÉÉí=íçé=ê~âÉ=Äó=~=ÜÉ~îó=åç=íáää=Çêáää S NQ U U OQU OUR
qáääáåÖ NP ON U PO VQT NMOO
iç~ÇáåÖ=íê~áäÉê V PU S RRM UVN NQVR
qçí~ä VT ROS NNN NUNM PTUT SPPN



PJQM ^kkbu=ql=`e^mqbo=P

q~ÄäÉ=PKOJOW=aáÉëÉä= Åçåëìãéíáçå= çÑ= Ñ~êãáåÖ= ã~ÅÜáåÉë= Ñçê= ê~éÉ= ëÉÉÇ= éä~åí~íáçå
xcÑb=NVVUz

ii i pc j p
iç~Ç MB PMB PRB RMB UMB
aáÉëÉä=Åçåëìãéíáçå NS TQ UT NOS OMQ ÖLEÜGâtkF
ies=EaáÉëÉäF QOKT QOKT QOKT QOKT QOKT jgLâÖ
o~éÉ=ëÉÉÇ=éä~åí~íáçå

ÜLÜ~ ÜLÜ~ ÜLÜ~ ÜLÜ~ ÜLÜ~ ât
pÉÉÇ=éê~é~ê~íáçå MKOO MKNR MKMS MKQR MKMM QM
pÉÉÇáåÖ MKNO MKQT MKMP MKMM MKMM QM
i~åÇ=~ééäáÅ~íáçå=çÑ=ÑÉêíáäáòÉê MKON MKNS MKMS NKMQ MKMM QM
i~åÇ=~ééäáÅ~íáçå=çÑ=éÉëíáÅáÇÉë MKOU MKST MKNM MKMM MKMM QM
o~éÉ=ëÉÉÇ=Ü~êîÉëíáåÖ MKNP MKMT MKMP MKMQ NKOP TQ
mäçìÖÜáåÖ=áå=çÑ=Åêçé=êÉëáÇìÉ MKNN MKMS MKMP MKMP MKQT SR
qáääáåÖ MKOR MKMV MKMP MKMU NKQR SR
iç~ÇáåÖ=íê~áäÉê MKNP MKNN MKMP MKSO MKSO QM
qçí~ä NKQR NKTU MKPT OKOS PKTT
o~éÉ=ëÉÉÇ=éä~åí~íáçå

ii i pc j p qçí~ä
jgLÜ~ jgLÜ~ jgLÜ~ jgLÜ~ jgLÜ~ jgLÜ~

pÉÉÇ=éê~é~ê~íáçå S NV V VT M NPN
pÉÉÇáåÖ P RV Q M M ST
i~åÇ=~ééäáÅ~íáçå=çÑ=ÑÉêíáäáòÉê S OM V OOQ M ORV
i~åÇ=~ééäáÅ~íáçå=çÑ=éÉëíáÅáÇÉë U UR NR M M NMT
o~éÉ=ëÉÉÇ=Ü~êîÉëíáåÖ T NS U NS TVP UQM
mäçìÖÜáåÖ=áå=çÑ=Åêçé=êÉëáÇìÉ R NO T NM OSS PMN
qáääáåÖ NN NU T OU UON UUS
iç~ÇáåÖ=íê~áäÉê Q NQ Q NPP ONS PTN
qçí~ä QV OQQ SQ RMU OMVS OVSO

q~ÄäÉ=PKOJPW=aáÉëÉä= Åçåëìãéíáçå= çÑ= Ñ~êãáåÖ=ã~ÅÜáåÉë= Ñçê= íÜÉ= êÉÑÉêÉåÅÉ= ëóëíÉã
xcÑb=NVVUz

ii i pc j p
iç~Ç MB PMB PRB RMB UMB
aáÉëÉä=Åçåëìãéíáçå NS TQ UT NOS OMQ ÖLEÜGâtkF
ies=EaáÉëÉäF QOKT QOKT QOKT QOKT QOKT jgLâÖ

ÜLÜ~ ÜLÜ~ ÜLÜ~ ÜLÜ~ ÜLÜ~ ât
pÉÉÇáåÖ=EêóÉ=Öê~ëëI=ÉÖóéíá~å=ÅäçîÉêF MKNV MKMT MKMP MKMO MKQV QM
jìäÅÜáåÖ=Äó=~=ãìäÅÜáåÖ=ã~ÅÜáåÉ MKNN MKNN MKMP MKUQ MKMM QM
mäçìÖÜáåÖ=áå=ëíìÄÄäÉë=Äó=~=ÜÉ~îó=åç=íáää=Çêáää MKNN MKMS MKMP MKMO MKPU SR
qçí~ä MKQN MKOQ MKMV MKUU MKUT

ii i pc j p qçí~ä
jgLÜ~ jgLÜ~ jgLÜ~ jgLÜ~ jgLÜ~ jgLÜ~

pÉÉÇáåÖ=EêóÉ=Öê~ëëI=ÉÖóéíá~å=ÅäçîÉêF R V Q Q NTN NVQ
jìäÅÜáåÖ=Äó=~=ãìäÅÜáåÖ=ã~ÅÜáåÉ P NQ Q NUN M OMO
mäçìÖÜáåÖ=áå=ëíìÄÄäÉë=Äó=~=ÜÉ~îó=åç=íáää=Çêáää R NO T T ONR OQT
qçí~ä NP PR NS NVO PUS SQO



^kkbu=ql=`e^mqbo=P PJQN

^=PKP fåéìíë=~åÇ=çìíéìíë=Ñçê=íÜÉ=ëìééäó=çÑ=ëìÖ~ê=ÄÉÉí=ÇÉêáîÉÇ=ÉíÜ~åçä



PJQO ^kkbu=ql=`e^mqbo=P

Ethanol from Sugar Beet, Variant 1a: per kWh of ethanol

Faktor Amount Unit
Mineral Oil / TotalFinaElf 0.135 kWh
Nuclear 0.009 kWh
Biomass 0 kWh
Coal / Brown 0.002 kWh
NG 0.067 kWh
Mineral Oil 0.006 kWh
Geothermal 0 kWh
Waste 0.001 kWh
Coal / Hard 0.004 kWh
Hydro Power 0.001 kWh
Wind Power 0 kWh
Steel 0 kg
Sugar Beet 1.893 kWh
Material Source 0.026 kg
Energy Source 0.007 kWh
Energy Source / Renewable 0 kWh
Material Source / Organic 0 kg
Organic Energy 0.109 kWh

Ethanol from Sugar Beet, Variant 1b: per kWh of ethanol

Faktor Amount Unit
Mineral Oil / TotalFinaElf 0.135 kWh
Nuclear 0.04 kWh
Biomass 0 kWh
Coal / Brown 0.008 kWh
NG 0.508 kWh
Mineral Oil 0.009 kWh
Geothermal 0 kWh
Waste 0.007 kWh
Coal / Hard 0.023 kWh
Hydro Power 0.004 kWh
Wind Power 0 kWh
Steel 0 kg
Sugar Beet 1.893 kWh
Material Source 0.029 kg
Energy Source 0.007 kWh
Energy Source / Renewable 0 kWh
Material Source / Organic 0 kg
Soybeans -0.14 kg
Diesel Oil -0.027 kWh
Fuel Oil / Heavy -0.037 kWh
Coal -0.002 kWh
Rape seed stofflich 0.06 kg



^kkbu=ql=`e^mqbo=P PJQP

Ethanol from Sugar Beet, Variant 1c: per kWh of ethanol

Faktor Amount Unit
Mineral Oil / TotalFinaElf 0.292 kWh
Nuclear 0.041 kWh
Biomass 0 kWh
Coal / Brown 0.008 kWh
NG 0.366 kWh
Mineral Oil 0.009 kWh
Geothermal 0 kWh
Waste 0.007 kWh
Coal / Hard 0.02 kWh
Hydro Power 0.004 kWh
Wind Power 0 kWh
Steel 0 kg
Sugar Beet 1.332 kWh
Material Source 0.018 kg
Energy Source 0.124 kWh
Energy Source / Renewable 0 kWh
Material Source / Organic 0 kg
Coke-mass 0.002 kg

Ethanol from Sugar Beet, Variant 2a: per kWh of ethanol

Faktor Amount Unit
Mineral Oil / TotalFinaElf 0.133 kWh
Nuclear 0.009 kWh
Biomass 0 kWh
Coal / Brown 0.002 kWh
NG 0.053 kWh
Mineral Oil 0.006 kWh
Geothermal 0 kWh
Waste 0.001 kWh
Coal / Hard 0.004 kWh
Hydro Power 0.001 kWh
Wind Power 0 kWh
Steel 0 kg
Sugar Beet 1.893 kWh
Material Source 0.024 kg
Energy Source 0.005 kWh
Energy Source / Renewable 0 kWh
Material Source / Organic 0 kg
Organic Energy 0.109 kWh



PJQQ ^kkbu=ql=`e^mqbo=P

Ethanol from Sugar Beet, Variant 2b: per kWh of ethanol

Faktor Amount Unit
Mineral Oil / TotalFinaElf 0.133 kWh
Nuclear 0.04 kWh
Biomass 0 kWh
Coal / Brown 0.008 kWh
NG 0.485 kWh
Mineral Oil 0.009 kWh
Geothermal 0 kWh
Waste 0.007 kWh
Coal / Hard 0.022 kWh
Hydro Power 0.004 kWh
Wind Power 0 kWh
Steel 0 kg
Sugar Beet 1.893 kWh
Material Source 0.027 kg
Energy Source 0.005 kWh
Energy Source / Renewable 0 kWh
Material Source / Organic 0 kg
Soybeans -0.14 kg
Diesel Oil -0.027 kWh
Fuel Oil / Heavy -0.038 kWh
Coal -0.002 kWh
Rape seed stofflich 0.06 kg

Ethanol from Sugar Beet, Variant 2c: per kWh of ethanol

Faktor Amount Unit
Mineral Oil / TotalFinaElf 0.291 kWh
Nuclear 0.041 kWh
Biomass 0 kWh
Coal / Brown 0.008 kWh
NG 0.356 kWh
Mineral Oil 0.009 kWh
Geothermal 0 kWh
Waste 0.007 kWh
Coal / Hard 0.02 kWh
Hydro Power 0.004 kWh
Wind Power 0 kWh
Steel 0 kg
Sugar Beet 1.332 kWh
Material Source 0.017 kg
Energy Source 0.123 kWh
Energy Source / Renewable 0 kWh
Material Source / Organic 0 kg
Coke-mass 0.002 kg



^kkbu=ql=`e^mqbo=P PJQR

Ethanol from Sugar Beet, Variant 3a: per kWh of ethanol

Faktor Amount Unit
Mineral Oil / TotalFinaElf 0.11 kWh
Mineral Oil 0.015 kWh
Nuclear 0.007 kWh
Biomass 0 kWh
Coal / Brown 0.001 kWh
NG 0.046 kWh
Geothermal 0 kWh
Waste 0.001 kWh
Coal / Hard 0.004 kWh
Hydro Power 0.001 kWh
Wind Power 0 kWh
Steel 0 kg
Sugar Beet 1.893 kWh
Material Source 0.009 kg
Energy Source 0.004 kWh
Energy Source / Renewable 0 kWh
Organic Energy 0.109 kWh

Ethanol from Sugar Beet, Variant 3b: per kWh of ethanol

Faktor Amount Unit
Mineral Oil / TotalFinaElf 0.12 kWh
Nuclear 0.039 kWh
Biomass 0 kWh
Coal / Brown 0.007 kWh
NG 0.477 kWh
Mineral Oil 0.009 kWh
Geothermal 0 kWh
Waste 0.006 kWh
Coal / Hard 0.021 kWh
Hydro Power 0.004 kWh
Wind Power 0 kWh
Steel 0 kg
Sugar Beet 1.893 kWh
Material Source 0.012 kg
Energy Source 0.004 kWh
Energy Source / Renewable 0 kWh
Soybeans -0.14 kg
Diesel Oil -0.027 kWh
Fuel Oil / Heavy -0.038 kWh
Coal -0.002 kWh
Rape seed stofflich 0.06 kg
Material Source / Organic 0 kg



PJQS ^kkbu=ql=`e^mqbo=P

Ethanol from Sugar Beet, Variant 3c: per kWh of ethanol

Faktor Amount Unit
Mineral Oil / TotalFinaElf 0.279 kWh
Nuclear 0.04 kWh
Biomass 0 kWh
Coal / Brown 0.007 kWh
NG 0.351 kWh
Mineral Oil 0.008 kWh
Geothermal 0 kWh
Waste 0.006 kWh
Coal / Hard 0.019 kWh
Hydro Power 0.004 kWh
Wind Power 0 kWh
Steel 0 kg
Sugar Beet 1.332 kWh
Material Source 0.007 kg
Energy Source 0.122 kWh
Energy Source / Renewable 0 kWh
Coke-mass 0.002 kg



^kkbu=ql=`e^mqbo=P PJQT

^=PKQ fåéìíë=~åÇ=çìíéìíë=Ñçê=íÜÉ=ëìééäó=çÑ=ÄáçJÉëíÉê=Ñêçã=ê~éÉ=ëÉÉÇ=EojbF



PJQU ^kkbu=ql=`e^mqbo=P

RME, Variant 1a, per kWh of RME

Faktor Amount Unit
Mineral Oil / TotalFinaElf 0.144 kWh
Nuclear 0.024 kWh
Biomass 0 kWh
Coal / Brown 0.005 kWh
NG 0.3 kWh
Mineral Oil 0.011 kWh
Geothermal 0 kWh
Waste 0.004 kWh
Coal / Hard 0.012 kWh
Hydro Power 0.002 kWh
Wind Power 0 kWh
Energy Source 0.022 kWh
Steel 0 kg
Rape seed 1.735 kWh
Material Source 0.028 kg
Energy Source / Renewable 0 kWh
Material Source / Organic 0.001 kg
Soybeans -0.218 kg
Diesel Oil -0.066 kWh
Fuel Oil / Heavy -0.066 kWh
Coal -0.003 kWh
Rape seed stofflich 0.093 kg

RME, Variant 1b, per kWh of RME

Faktor Amount Unit
Mineral Oil / TotalFinaElf 0.144 kWh
Nuclear -0.041 kWh
Biomass 0 kWh
Coal / Brown -0.039 kWh
NG 0.097 kWh
Mineral Oil -0.036 kWh
Geothermal 0 kWh
Waste -0.001 kWh
Coal / Hard 0.007 kWh
Hydro Power -0.002 kWh
Wind Power 0 kWh
Energy Source 0.022 kWh
Steel 0 kg
Rape seed 1.735 kWh
Material Source -0.01 kg
Energy Source / Renewable 0 kWh
Material Source / Organic 0.001 kg
Soybeans -0.218 kg
Diesel Oil -0.066 kWh
Fuel Oil / Heavy -0.066 kWh
Coal -0.003 kWh
Rape seed stofflich 0.093 kg



^kkbu=ql=`e^mqbo=P PJQV

RME, Variant 2a, per kWh of RME

Faktor Amount Unit
Mineral Oil / TotalFinaElf 0.136 kWh
Nuclear 0.023 kWh
Biomass 0 kWh
Coal / Brown 0.005 kWh
NG 0.251 kWh
Mineral Oil 0.01 kWh
Geothermal 0 kWh
Waste 0.004 kWh
Coal / Hard 0.012 kWh
Hydro Power 0.002 kWh
Wind Power 0 kWh
Energy Source 0.016 kWh
Steel 0 kg
Rape seed 1.735 kWh
Material Source 0.023 kg
Energy Source / Renewable 0 kWh
Material Source / Organic 0.001 kg
Soybeans -0.218 kg
Diesel Oil -0.066 kWh
Fuel Oil / Heavy -0.066 kWh
Coal -0.003 kWh
Rape seed stofflich 0.093 kg

RME, Variant 2b, per kWh of RME

Faktor Amount Unit
Mineral Oil / TotalFinaElf 0.136 kWh
Nuclear -0.042 kWh
Biomass 0 kWh
Coal / Brown -0.04 kWh
NG 0.048 kWh
Mineral Oil -0.036 kWh
Geothermal 0 kWh
Waste -0.002 kWh
Coal / Hard 0.007 kWh
Hydro Power -0.002 kWh
Wind Power 0 kWh
Energy Source 0.016 kWh
Steel 0 kg
Rape seed 1.735 kWh
Material Source -0.015 kg
Energy Source / Renewable 0 kWh
Material Source / Organic 0.001 kg
Soybeans -0.218 kg
Diesel Oil -0.066 kWh
Fuel Oil / Heavy -0.066 kWh
Coal -0.003 kWh
Rape seed stofflich 0.093 kg



PJRM ^kkbu=ql=`e^mqbo=P

RME, Variant 3a, per kWh of RME

Faktor Amount Unit
Mineral Oil / TotalFinaElf 0.144 kWh
Nuclear 0.025 kWh
Biomass 0 kWh
Coal / Brown 0.005 kWh
NG 0.304 kWh
Mineral Oil 0.011 kWh
Geothermal 0 kWh
Waste 0.004 kWh
Coal / Hard 0.012 kWh
Hydro Power 0.002 kWh
Wind Power 0 kWh
Energy Source 0.023 kWh
Steel 0 kg
Rape seed 1.735 kWh
Material Source 0.028 kg
Energy Source / Renewable 0 kWh
Material Source / Organic 0 kg
Soybeans -0.218 kg
Diesel Oil -0.066 kWh
Fuel Oil / Heavy -0.066 kWh
Coal -0.003 kWh
Rape seed stofflich 0.093 kg

RME, Variant 3b, per kWh of RME

Faktor Amount Unit
Mineral Oil / TotalFinaElf 0.144 kWh
Nuclear -0.041 kWh
Biomass 0 kWh
Coal / Brown -0.039 kWh
NG 0.101 kWh
Mineral Oil -0.036 kWh
Geothermal 0 kWh
Waste -0.001 kWh
Coal / Hard 0.007 kWh
Hydro Power -0.002 kWh
Wind Power 0 kWh
Energy Source 0.023 kWh
Steel 0 kg
Rape seed 1.735 kWh
Material Source -0.01 kg
Energy Source / Renewable 0 kWh
Material Source / Organic 0 kg
Soybeans -0.218 kg
Diesel Oil -0.066 kWh
Fuel Oil / Heavy -0.066 kWh
Coal -0.003 kWh
Rape seed stofflich 0.093 kg



^kkbu=ql=`e^mqbo=P PJRN

RME, Variant 4a, per kWh of RME

Faktor Amount Unit
Mineral Oil / TotalFinaElf 0.144 kWh
Nuclear 0.025 kWh
Biomass 0 kWh
Coal / Brown 0.005 kWh
NG 0.304 kWh
Mineral Oil 0.011 kWh
Geothermal 0 kWh
Waste 0.004 kWh
Coal / Hard 0.012 kWh
Hydro Power 0.002 kWh
Wind Power 0 kWh
Energy Source 0.023 kWh
Steel 0 kg
Rape seed 1.735 kWh
Material Source 0.028 kg
Energy Source / Renewable 0 kWh
Material Source / Organic 0 kg
Soybeans -0.218 kg
Diesel Oil -0.066 kWh
Fuel Oil / Heavy -0.066 kWh
Coal -0.003 kWh
Rape seed stofflich 0.093 kg

RME, Variant 4b, per kWh of RME

Faktor Amount Unit
Mineral Oil / TotalFinaElf 0.144 kWh
Nuclear -0.041 kWh
Biomass 0 kWh
Coal / Brown -0.039 kWh
NG 0.101 kWh
Mineral Oil -0.036 kWh
Geothermal 0 kWh
Waste -0.001 kWh
Coal / Hard 0.007 kWh
Hydro Power -0.002 kWh
Wind Power 0 kWh
Energy Source 0.023 kWh
Steel 0 kg
Rape seed 1.735 kWh
Material Source -0.01 kg
Energy Source / Renewable 0 kWh
Material Source / Organic 0 kg
Soybeans -0.218 kg
Diesel Oil -0.066 kWh
Fuel Oil / Heavy -0.066 kWh
Coal -0.003 kWh
Rape seed stofflich 0.093 kg




