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lêÖ~åáò~íáçå~ä=j~ííÉêë

qÜÉ=bìêçéÉ~å=tÉääJíçJtÜÉÉä=píìÇó=ï~ë=áåáíá~íÉÇ=Äó=dÉåÉê~ä=jçíçêë= áå=j~óI=OMMN=~åÇ=áåáíá~ä=ÑáåÇáåÖë
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pÜÉääI=~åÇ=qçí~äcáå~bäÑ=ïÉêÉ=~äëç=~ÅíáîÉ=é~êíáÅáé~åíë=áå=íÜÉ=ëíìÇóI=éêçîáÇáåÖ=é~êíáÅìä~ê= áåéìí=~åÇ=ÖìáÇJ
~åÅÉ=çå=íÜÉ=tÉääJíçJq~åâ=ëíìÇóK

mêçàÉÅí=qÉ~ã

mêçÖê~ã=j~å~ÖÉêW o~à=`ÜçìÇÜìêóI=dj

mêçàÉÅí=iÉ~ÇÉêëW oÉáåÜçäÇ=tìêëíÉêI=i_pq=~åÇ=qêìÇó=tÉÄÉêI=dj
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jçëÜÉ=jáääÉêI=^Çî~åÅÉÇ=aÉîÉäçéãÉåí=`çêéçê~íáçå

kçêã~å=_êáåâã~åI=dj

^åÇêÉï=^êãëíêçåÖI=_m

a~îáÇ=oáÅâÉ~êÇI=dáäÄÉêí=gÉêëÉóI=jáÅÜ~Éä=`K=hÉêÄóI=e~êççå=hÜÉëÜÖáI=gçÜå
oçÄÄáåëI=bññçåjçÄáä

gÉ~å=`~ÇìI=pÜÉää

a~åáÉä=iÉ=_êÉíçåI=läáîáÉê=a~ìíêÉÄ~åÇÉI=qçí~äcáå~bäÑ

^ÇÇáíáçå~ä=`çåíêáÄìíçêëW

djW píÉéÜ~å=kççÇíI=`~êëíÉå=cêáÉÇêáÅÜI=a~îáÇ=j~ëíÉåI=j~êíáå=c~ëëÉI=sçäâÉê
cçêã~åëâáI= e~åë= tÉáÇåÉêI= gç~ÅÜáã= nì~êÖI= `ÜêáëíçéÜ= pÅÜãáÇíI= aáÉíÉê
e~ëÉå~ìÉêI=oçÖÉê=hêáÉÖÉêI=^ä~å=aìåâÉê

_mW= g~ãÉë=páãåáÅâX=hÉáíÜ=eçï~êÇI=káÅâ=dìÇÇÉI=jáâÉ=pãáíÜI=gçÜå=bÇï~êÇë
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bññçåjçÄáäW= j~êÅ=î~å=qÜáääçI=j~äÅçäã=t~íëçåI=j~êíáå=iìáàíÉå

pÜÉääW táã=_çëÅÜI=eKmK=`~äáëI=oáÅÜ~êÇ=`ä~êâI=^Çêá~å=dêçîÉë=~åÇ=iÉç=mÉíêìë

qçí~äcáå~bäÑW mÜáäáééÉ=qÉáëëá¨=pçäáÉê

jáÅÜ~Éä=t~åÖ=çÑ=^êÖçååÉ=k~íáçå~ä=i~Äçê~íçêó=ëÉêîÉÇ=~ë=~=éÉÉê=êÉîáÉïÉê=çÑ=íÜáë=ëíìÇóK

oÉëéçåëáÄáäáíáÉë=Ñçê=píìÇó=oÉëìäíë

i_pq=~ëëìãÉë=êÉëéçåëáÄáäáíó=Ñçê=íÜÉ=tÉääJíçJq~åâ=~å~äóëáëI=íÜÉ=~ÅÅìê~Åó=çÑ=ïÜáÅÜ=ï~ë=ÖêÉ~íäó=ÉåÜ~åÅÉÇ
íÜêçìÖÜ=ÅçåíêáÄìíáçåë=çÑ=íÜÉ=dj=~åÇ=ÉåÉêÖó=Åçãé~åó=é~êíáÅáé~åíë=çå=íÜÉ=ëíìÇó=íÉ~ãK
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q~ÄäÉ=çÑ=`çåíÉåíë

^Åêçåóãë R

bñÉÅìíáîÉ=pìãã~êó V

pÅçéÉ=çÑ=íÜÉ=ëíìÇó V

oÉëìäíë NN

mêÉÑ~ÅÉ OS

m~êí=NW tÉääJíçJq~åâ=^å~äóëáë=çÑ=cìÉä=pìééäó=m~íÜï~óë=Ó
båÉêÖó=rëÉ=~åÇ=dêÉÉåÜçìëÉ=d~ë=bãáëëáçåë PM

NKN fåíêçÇìÅíáçå PM

NKO jÉíÜçÇçäçÖó PM

NKP cìÉä=pìééäó=m~íÜï~óë PP

NKQ oÉëìäíë QO

NKR `çåÅäìëáçåë SS

m~êí=OW q~åâJíçJtÜÉÉä=^å~äóëáë=çÑ=mçïÉêíê~áåë=Ó=båÉêÖó=rëÉ=~åÇ
dêÉÉåÜçìëÉ=d~ë=bãáëëáçåë SU

OKN fåíêçÇìÅíáçå SU

OKO jÉíÜçÇçäçÖó SV

OKP mêçéìäëáçå=póëíÉãë TN

OKQ oÉëìäíë UM
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OKR `çåÅäìëáçåë VP

m~êí=PW tÉääJíçJtÜÉÉä=fåíÉÖê~íáçå=çÑ=cìÉä=pìééäó=m~íÜï~óë=~åÇ
mçïÉêíê~áåë=Ó=båÉêÖó=rëÉ=~åÇ=dêÉÉåÜçìëÉ=d~ë=bãáëëáçåë VQ

PKN fåíêçÇìÅíáçå VQ

PKO jÉíÜçÇçäçÖó VQ

PKP oÉëìäíë VS

PKQ `çåÅäìëáçåë NOQ

iáíÉê~íìêÉ NOT
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^Åêçåóãë

^`b^ bìêçéÉ~å=^ìíçãçÄáäÉ=j~åìÑ~ÅíìêÉêë=^ëëçÅá~íáçå

^ki ^êÖçååÉ=k~íáçå~ä=i~Ä=ErpF

_`i _~ííÉääÉJ`çäìãÄìë=i~Äçê~íçêó

_b _Éëí=Éëíáã~íÉ

``dq `çãÄáåÉÇ=ÅóÅäÉ=Ö~ë=íìêÄáåÉ

`a `çåîÉåíáçå~ä=ÇêáîÉäáåÉ=EéK=OF

`deO `çãéêÉëëÉÇ=Ö~ëÉçìë=ÜóÇêçÖÉå

`eQ jÉíÜ~åÉ

`faf `çãéêÉëëáçå=áÖåáíáçå=ÇáêÉÅí=áåàÉÅíáçå

`jd `çãéêÉëëÉÇ=ãÉíÜ~åÉ=Ö~ë

`kd `çãéêÉëëÉÇ=å~íìê~ä=Ö~ë

`l `~êÄçå=ãçåçñáÇÉ

`lO `~êÄçå=ÇáçñáÇÉ

`p `Ü~êÖÉ=ëìëí~áåáåÖ

af aáêÉÅí=áåàÉÅíáçå

bNMM bíÜ~åçä=ENMMBF

b`b bÅçåçãáÅ=`çããáëëáçå=Ñçê=bìêçéÉ=E~=rk=çêÖ~åáò~íáçå=Ä~ëÉÇ=áå=dÉåÉî~F

ba` bìêçéÉ~å=ÇêáîáåÖ=ÅóÅäÉ

bq_b bíÜóä=íÉêíá~êó=Äìíóä=ÉíÜÉê

br bìêçéÉ~å=råáçå

c`I=c`s cìÉä=ÅÉääI=cìÉä=ÅÉää=îÉÜáÅäÉ

cmc` cìÉä=éêçÅÉëëçê=ÑìÉä=ÅÉää=EîÉÜáÅäÉF

cqa cáëÅÜÉêJqêçéëÅÜ=ÇáÉëÉä

cqk cáëÅÜÉêJqêçéëÅÜ=å~éÜíÜ~

ded dêÉÉåÜçìëÉ=Ö~ë

dj dÉåÉê~ä=jçíçêë=`çêéçê~íáçå

dtm däçÄ~ä=ï~êãáåÖ=éçíÉåíá~ä
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^Åêçåóãë

e`i eóÇêçÅ~êÄçå=äáèìáÇ

eal eóÇêçJaÉJlñóÖÉå~íáçå

ebs eóÄêáÇ=ÉäÉÅíêáÅ=îÉÜáÅäÉ

empm eóÄêáÇ=éçïÉêíê~áå=ëáãìä~íáçå=éêçÖê~ã

eqr eóÇêç=qÜÉêã~ä=réÖê~ÇáåÖ

f`I=f`b fåíÉêå~ä=ÅçãÄìëíáçåI=fåíÉêå~ä=ÅçãÄìëíáçå=ÉåÖáåÉ=EîÉÜáÅäÉF

i_ içïÉê=ÄçìåÇ

i_pq iJ_JpóëíÉãíÉÅÜåáâ=dãÄe

i`^ iáÑÉ=ÅóÅäÉ=~å~äóëáë

ies içïÉê=ÜÉ~íáåÖ=î~äìÉ

ieO iáèìáÇ=ÜóÇêçÖÉå

ikd iáèìÉÑáÉÇ=å~íìê~ä=Ö~ë

j`c` jçäíÉå=`~êÄçå~íÉ=cìÉä=`Éää

jÉle jÉíÜ~åçä

jg jÉÖ~=gçìäÉ=Epf=ÉåÉêÖó=ìåáíF

jm~ jÉÖ~=m~ëÅ~ä=Epf=éêÉëëìêÉ=ìåáíF

ãéÖ jáäÉë=éÉê=rp=Ö~ääçå=EÑìÉä=ÉÅçåçãóF

jq^ ^ìíçã~íÉÇ=ã~åì~ä=íê~åëãáëëáçå

jq_b jÉíÜóä=íÉêíá~êó=Äìíóä=ÉíÜÉê

kI=kJÑáñáåÖ káíêçÖÉåI=åáíêçÖÉåJÑáñáåÖ

kOl káíêçìë=çñáÇÉ

kd k~íìê~ä=Ö~ë

káje káÅâÉä=ãÉí~ä=ÜóÇêáÇÉ=EÄ~ííÉêóF

kse kçáëÉJîáÄê~íáçåJÜ~êëÜåÉëë

kjsl` kçåJãÉíÜ~åÉ=îçä~íáäÉ=çêÖ~åáÅ=ÅçãéçìåÇë

klu káíêçÖÉå=çñáÇÉë

mkds m~êíåÉêëÜáé=Ñçê=~=kÉï=dÉåÉê~íáçå=çÑ=sÉÜáÅäÉë=ErpF

ééã m~êíë=éÉê=ãáääáçå

mp^ mêÉëëìêÉ=ëïáåÖ=~Çëçêéíáçå
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^Åêçåóãë

T

ojb o~éÉ=ëÉÉÇ=ãÉíÜóä=ÉëíÉê

pf pé~êâ=áÖåáíáçå

pl` pí~íÉ=çÑ=ÅÜ~êÖÉ

plu pìäÑìê=çñáÇÉ

qqt q~åâJíçJïÜÉÉä

r_ rééÉê=ÄçìåÇ

ïB tÉáÖÜíJéÉêÅÉåí

tlq táÇÉ=çéÉå=íÜêçííäÉ

tqq tÉääJíçJí~åâ

tqt tÉääJíçJïÜÉÉä

wbs wÉêçJÉãáëëáçå=îÉÜáÅäÉ
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bñÉÅìíáîÉ=pìãã~êó

V

bñÉÅìíáîÉ=pìãã~êó

pÅçéÉ=çÑ=píìÇó

qÜÉ=ëÅçéÉ=çÑ=íÜáë=ëíìÇó=áë=bìêçéÉ=áå=OMNMK

qÜÉ=ëíìÇó=ï~ë=ÅçåÇìÅíÉÇ=áå=íÜêÉÉ=é~êíëW

• tÉääJíçJq~åâ=EtqqFW=ÅçåëáÇÉê~íáçå=çÑ=íÜÉ=ÑìÉä=Ñêçã=êÉëçìêÅÉ=êÉÅçîÉêó=íç=ÇÉäáîÉêó=íç=íÜÉ=îÉÜáÅäÉ
í~åâI

• q~åâJíçJtÜÉÉä=EqqtFW=~ëëÉëëáåÖ=îÉÜáÅäÉ=~êÅÜáíÉÅíìêÉI=éçïÉêíê~áå=~åÇ=ÑìÉäë=ÉÑÑÉÅíëI
• tÉääJíçJtÜÉÉä=EtqtFW áåíÉÖê~íáçå=çÑ=íÜÉ=tqq=~åÇ=qqt=ÅçãéçåÉåíë

qÜÉ=ãÉíÜçÇçäçÖó=~åÇ=íÜÉ=íççäë=~ééäáÉÇ=ÇìêáåÖ=íÜÉ=Åçãéáä~íáçå=çÑ=íÜÉ=ëíìÇó=~êÉ=ÇÉëÅêáÄÉÇ=áå=`Ü~éíÉê=O
“jÉíÜçÇçäçÖóI= mêÉJpÉäÉÅíáçå= çÑ= m~íÜï~óëI= ~åÇ= aáëÅìëëáçå= mêçÅÉëëÒ= çÑ= íÜÉ= ^ååÉñ= “cìää= _~ÅâÖêçìåÇ
oÉéçêíÒK

tÉääJqçJq~åâW i_pq=Éî~äì~íÉÇ=íÜÉ=ÑÉÉÇëíçÅâ=~åÇ=ÑìÉäJêÉä~íÉÇ=ëí~ÖÉë=çÑ= ÑìÉä=éêçÇìÅíáçå=~åÇ=ìëÉI
ÉëéÉÅá~ääó= íÜÉ=tqq=ÑìÉä=ÅÜ~áå=ÉÑÑáÅáÉåÅó=~åÇ= íÜÉ=tqq=ÖêÉÉåÜçìëÉ=Ö~ë=ÉãáëëáçåëK=qÜÉ=ã~áå=é~íÜï~óë
áåîÉëíáÖ~íÉÇ=ïÉêÉW

• `êìÇÉ=çáä=Ä~ëÉÇ=é~íÜï~óë
• k~íìê~ä=Ö~ë=Ä~ëÉÇ=é~íÜï~óë
• bäÉÅíêáÅáíó=Ä~ëÉÇ=é~íÜï~óëI=~åÇ
• _áçã~ëë=Ä~ëÉÇ=é~íÜï~óë

^=ÇÉí~áäÉÇ=ÇÉëÅêáéíáçå=~åÇ=~å~äóëáë=çÑ=íÜÉëÉ=é~íÜï~óë=áë=éêçîáÇÉÇ=áå=`Ü~éíÉê=P=“cìÉä=`Ü~áå=bÑÑáÅáÉåÅó
~åÇ=dêÉÉåÜçìëÉ=d~ë=bãáëëáçåëÒ=çÑ=íÜÉ=^ååÉñ=“cìää=_~ÅâÖêçìåÇ=oÉéçêíÒK

^= Åçãé~êáëçå=çÑ= íÜÉ=ÇáÑÑÉêÉåí= é~íÜï~óëI=ã~áåäó= íÜÉáê= ÉÑÑáÅáÉåÅáÉë= ~åÇ=ded=ÉãáëëáçåëI= áë= áåÅäìÇÉÇ= áå
`Ü~éíÉê=N=çÑ=íÜÉ=oÉéçêí=~åÇ=áå=`Ü~éíÉê=Q=“cìÉä=`Ü~áå=`çãé~êáëçåÒI=ëìÄJÅÜ~éíÉê=QKN=“`çãé~êáëçå=çÑ
ÉÑÑáÅáÉåÅáÉë=Ñçê=ëÉäÉÅíÉÇ=é~íÜï~óë=EtqqFÒ=çÑ= íÜÉ=^ååÉñ=“cìää=_~ÅâÖêçìåÇ=oÉéçêíÒK=qÜÉáê= ÑÉ~ëáÄáäáíó= áå
íÜÉ=åÉ~ê=íÉêã=éÉêáçÇ=EOMNMFI=íÜÉ=éçëëáÄäÉ=éçíÉåíá~äë=Ñçê=áãéêçîÉãÉåíI=~ë=ïÉää=~ë=íÜÉáê=éçíÉåíá~ä=Ñçê=ÅçåJ
íêáÄìíáçå=íç=íÜÉ=îÉÜáÅäÉ=ÑìÉä=ã~êâÉí=áå=bìêçéÉ=~êÉ=~ÇÇêÉëëÉÇ=áå=íÜáë=ÅÜ~éíÉêK

qÜÉ=ÑìÉä=é~íÜï~óë=ëÉäÉÅíÉÇ=Ñçê=ãçêÉ=íÜçêçìÖÜ=~å~äóëáë=áå=íÜÉ=ëíìÇó=~êÉ=éêÉëÉåíÉÇ=áå=q~ÄäÉ=MJNK
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q~ÄäÉ=MJNW pÉäÉÅíÉÇ=tqqJcìÉä=m~íÜï~óë=Ñçê=tqtJfåíÉÖê~íáçå

pÉäÉÅíÉÇ=cìÉä=m~íÜï~óë
ENF d~ëçäáåÉ=EëìäÑìê=ÅçåíÉåí=Y=NM=ééãF

EOF aáÉëÉä=EëìäÑìê=ÅçåíÉåí=Y=NM=ééãF
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EPF k~éÜíÜ~=EëìäÑìê=ÅçåíÉåí=Y=MKQ=ééãF

ERF `kdW=brJkdJãáñ

EUF `kdW=ikd=Ñêçã=êÉãçíÉ=äçÅ~íáçå

ENMF jÉleW=Ñêçã=êÉãçíÉ=äçÅ~íáçå

ENOF cqaW=Ñêçã=êÉãçíÉ=äçÅ~íáçå

ENQF cqkW=Ñêçã=êÉãçíÉ=äçÅ~íáçå

ENSF `deOW=brJkdJãáñ=áå=ÅÉåíê~ä=éä~åí=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF

EOMF `deOW=brJkdJãáñ=áå=çåëáíÉ=éêçÇìÅíáçå=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF

EONF ieOW=brJkdJãáñ=áå=ÅÉåíê~ä=éä~åí

EOPF ieOW=Ñêçã=êÉãçíÉ=äçÅ~íáçå

k~
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EOQF=xGz d~ëçäáåÉI=ÄäÉåÇÉÇ=ïáíÜ=NM=ïB=jq_bI=jq_b=Ñêçã=å~íìê~ä=Ö~ë=ÇÉêáîÉÇ=ãÉíÜ~åçä

EPNF `deOW=brJãáñ=ÉäÉÅíêçäóëáë=áå=êÉÖáçå~ä=ÉäÉÅíêçäóëáë=éä~åí=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF

EPOF `deOW=ïáåÇ=ÉäÉÅíêçäóëáë=áå=êÉÖáçå~ä=ÉäÉÅíêçäóëáë=éä~åí=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF

EPTF `deOW=brJãáñ=çåëáíÉ=ÉäÉÅíêçäóëáë=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF

EPUF `deOW=``dq=çåëáíÉ=ÉäÉÅíêçäóëáë=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF

EPVF `deOW=ïáåÇ=çåëáíÉ=ÉäÉÅíêçäóëáë=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF

EQMF ieOW=brJãáñ=ÉäÉÅíêçäóëáë=áå=ÅÉåíê~ä=ÉäÉÅíêçäóëáë=éä~åíbä
ÉÅ
íêá
Åáí
óJ
_~

ëÉ
Ç

EQNF ieOW=ïáåÇ=ÉäÉÅíêçäóëáë=áå=ÅÉåíê~ä=ÉäÉÅíêçäóëáë=éä~åí

EQQF `deOW=Ö~ëáÑáÅ~íáçå=çÑ=êÉëáÇì~ä=ïççÇó=Äáçã~ëë=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF

EQUF `deOW=Ö~ëáÑáÅ~íáçå=çÑ=ïççÇó=Äáçã~ëë=Ñêçã=éä~åí~íáçå=çÑ=éçéä~ê=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF

ERNF jÉleW=Ö~ëáÑáÅ~íáçå=çÑ=êÉëáÇì~ä=ïççÇó=Äáçã~ëë

ERPF bNMMW=Éåòóã~íáÅ=ÜóÇêçäóëáë=çÑ=äáÖåçÅÉääìäçëÉ=EÅêçé=êÉëáÇìÉF

ERRF bNMMW=Éåòóã~íáÅ=ÜóÇêçäóëáë=çÑ=äáÖåçÅÉääìäçëÉ=Eéä~åí~íáçå=çÑ=éçéä~êF

ESMF bNMMW=ÅçåîÉåíáçå~ä=ÑÉêãÉåí~íáçå=çÑ=ëìÖ~ê=ÄÉÉí

ESSF e`iW=ëçäáÇë=íç=äáèìáÇë=EÇáÉëÉäL=å~éÜíÜ~F=Ñêçã=êÉëáÇì~ä=ïççÇó=Äáçã~ëë=îá~=cqJëóåíÜÉëáë

ETMF=xGz aáÉëÉäI=ÄäÉåÇÉÇ=ïáíÜ=R=ïB=ojbI=ojb=Ñêçã=ê~éÉ=ëÉÉÇ

ETVF=xGz d~ëçäáåÉI=ÄäÉåÇÉÇ=ïáíÜ=NM=ïB=bq_bI=bq_b=Ñêçã=ëìÖ~ê=ÄÉÉí=ÇÉêáîÉÇ=ÉíÜ~åçä

EUQF `jdW=ÄáçÖ~ë=ÇÉêáîÉÇ=ÅçãéêÉëëÉÇ=ãÉíÜ~åÉ=Ö~ë

EUSF `deOW=ëíÉ~ã=êÉÑçêãáåÖ=çÑ=ÄáçÖ~ë=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF

_á
çã

~ë
ëJ
_~

ëÉ
Ç

EUTF=xGz d~ëçäáåÉI=ÄäÉåÇÉÇ=ïáíÜ=NM=ïB=jq_bI=jq_b=Ñêçã=êÉëáÇì~ä=ïççÇó=Äáçã~ëë=ÇÉêáîÉÇ=jÉíÜ~åçä
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NN

oÉã~êâW xGz= áå=q~ÄäÉ=MJN=Ñçê=íÜÉ=çêáÖáå~ä=é~íÜï~óë=OQI=TMI=TV=~åÇ=UTI=bq_bI=jq_b=~åÇ=ojb=Ü~îÉ=ÄÉÉå=Å~êêáÉÇ
íÜêçìÖÜ=íç=íÜÉ=ëÉäÉÅíÉÇ=é~íÜï~óë=çåäó=~ë=ÄäÉåÇáåÖ=~ÖÉåíëK

xqÜÉ=åìãÄÉêáåÖ= ëÉèìÉåÅÉ=çÑ= íÜÉ=çêáÖáå~ääó= UU=é~íÜï~óë=Ü~ë= ÄÉÉå=ã~áåí~áåÉÇI= íÜÉêÉÑçêÉ
àìãéë=áå=íÜÉ=åìãÄÉêáåÖ=ëÉèìÉåÅÉ=çÅÅìê=áå=q~ÄäÉ=MJN=pÉäÉÅíÉÇ=cìÉä=m~íÜï~óëÒz

q~åâJqçJtÜÉÉäW ^Çî~åÅÉÇ=îÉÜáÅäÉ=íÉÅÜåçäçÖáÉë=ìëáåÖ=î~êáçìë=ÑìÉäë=ïÉêÉ=ãçÇÉäÉÇ=~åÇ=íÜÉáê=éçíÉåJ
íá~ä=Ñçê=áãéêçîáåÖ=ÑìÉä=Åçåëìãéíáçå=~åÇ=ded=Éãáëëáçåë=ï~ë=èì~åíáÑáÉÇK=qÜÉëÉ=~å~äóíáÅ~ä=~åÇ=î~äáÇ~íÉÇ
êÉëìäíë=ïÉêÉ=éêçîáÇÉÇ=íç=i_pq=áå=íÜÉ=Ñçêã~í=åÉÉÇÉÇ=Ñçê=íÜÉ=ïÉääJíçJïÜÉÉä= áåíÉÖê~íáçåK=qÜÉ=êÉëìäíë=~êÉ
éêÉëÉåíÉÇ= áå= `Ü~éíÉê= O= çÑ= íÜáë= oÉéçêí= ~åÇ= áå= `Ü~éíÉê= Q= “cìÉä= `Ü~áå= `çãé~êáëçåÒI= ëìÄJÅÜ~éíÉê= QKO
“q~åâJíçJtÜÉÉä=^å~äóëáë=çÑ=mçïÉêíê~áåë=EqqtFÒ=çÑ=íÜÉ=^ååÉñ=“cìää=_~ÅâÖêçìåÇ=oÉéçêíÒK

tÉääJqçJtÜÉÉäW qÜÉå=i_pqI=çå=íÜÉ=Ä~ëáë=çÑ=áíë=tqq=~å~äóëÉë=~åÇ=íÜÉ=dj=qqt=~å~äóëÉëI=éÉêÑçêãÉÇ
~å=áåíÉÖê~íáçå=éêçÅÉëë=ÖÉåÉê~íáåÖ=tqt=ÅÜ~áåë=Ñçê=É~ÅÜ=ÑìÉä=~åÇ=éêçéìäëáçå=ÅçåÅÉéí=êÉëéÉÅíáîÉäóK=qÜÉ
ÇÉëÅêáéíáçå= ~åÇ= êÉëìäíë= çÑ= íÜáë= éêçÅÉëë= ~êÉ= éêÉëÉåíÉÇ= áå= `Ü~éíÉê= P= çÑ= íÜáë= oÉéçêí= ~åÇ= áå= `Ü~éíÉê= Q
“tÉääJíçJtÜÉÉä= fåíÉÖê~íáçå= çÑ= cìÉä= pìééäó= m~íÜï~óë= ~åÇ= mçïÉêíê~áåë= EtqtFÒ= çÑ= íÜÉ= ^ååÉñ= “cìää
_~ÅâÖêçìåÇ=oÉéçêíÒK

oÉëìäíë

qÜÉ=ëíìÇó=êÉëìäíë=ïÉêÉ=ÖÉåÉê~íÉÇ=ïáíÜ=éêçéêáÉí~êó=ãçÇÉäëI=dj=ìëáåÖ=áíë=çïå=îÉÜáÅäÉ=ãçÇÉäI=~åÇ=i_pq
ìëáåÖ= áíë= çïå= êÉÅìêëáîÉäóJëíêìÅíìêÉÇ=~åÇ= Ç~í~Ä~ëÉJáãéäÉãÉåíÉÇ=ãçÇÉä= Ñçê= íÜÉ= Å~äÅìä~íáçå= çÑ= éêçÅÉëë
ãçÇìäÉë= ~åÇ= é~íÜï~ó= ÅÜ~áå= ~å~äóëÉëK= qÜÉ= ÑçääçïáåÖ= ÅÜ~êíë= ëÜçï= ÄÉëí= Éëíáã~íÉ= î~äìÉë= ïáíÜ= ìééÉê
ÄçìåÇ=~åÇ=äçïÉê=ÄçìåÇ=Éëíáã~íÉë=áåÇáÅ~íÉÇ=Äó=Éêêçê=Ä~êëK

tÉääJíçJq~åâ

^ë=~å=Éñ~ãéäÉI=íÜÉ=ÉåÉêÖó=ìëÉ=~åÇ=ÖêÉÉåÜçìëÉ=Ö~ë=Éãáëëáçåë=çÑ=~=ëÉäÉÅíáçå=çÑ=NS=ÑìÉä=é~íÜï~óë=ÉñJ
íê~ÅíÉÇ= Ñêçã=q~ÄäÉ=MJN=~êÉ=ÇÉéáÅíÉÇ= áå=cáÖìêÉ=MJN=~åÇ=cáÖìêÉ=MJPK= få= íÜáë= êÉéçêíI=tqq=ÉåÉêÖó=ìëÉ= áåJ
ÅäìÇÉë=íÜÉ=ÉåÉêÖó=ÅçåíÉåí=çÑ=íÜÉ=ÑìÉä=éêçÇìÅÉÇ=~ë=ïÉää=~ë=ÉåÉêÖó=äçëëÉëK=tqq=ÖêÉÉåÜçìëÉ=Ö~ë=Éãáëëáçåë
~êÉ=íÜçëÉ=çÅÅìêêáåÖ=ÇìêáåÖ= ÑìÉä=éêçÇìÅíáçå=çåäóK=dêÉÉåÜçìëÉ=Ö~ë=Éãáëëáçåë=çÅÅìêêáåÖ=ÇìêáåÖ= ÑìÉä=ìëÉ
~êÉ=êÉéçêíÉÇ=~ë=qqt=ÉãáëëáçåëK

qÜÉ=tqq=ÉåÉêÖó=ìëÉ=xcáÖìêÉ=MJNz=áë=äçïÉëí=Ñçê=íÜÉ=éÉíêçäÉìãJÇÉêáîÉÇ=ÑìÉäëI=Ö~ëçäáåÉ=~åÇ=ÇáÉëÉäI=ïÜáÅÜ
äáÉ=ëäáÖÜíäó=~ÄçîÉ=N=jgLjgK=få=íÜáë=ê~åÖÉ=Ñ~ääë=~äëç=`kd=Ñêçã=br=kd=jáñK=_Éäçï=NKR=jgLjg=Ñ~ääë=`jd
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EÅçãéêÉëëÉÇ=ãÉíÜ~åÉ=Ö~ë= çÄí~áåÉÇ= Ñêçã= ~å~ÉêçÄáÅ= ÇáÖÉëíáçå= çÑ= ÄáçÖÉåáÅ=ï~ëíÉëFK= _ÉíïÉÉå= NKR= ~åÇ
OKM=jgLjg=~êÉ=ãÉíÜ~åçä= ~åÇ= cqJÇáÉëÉä= ÇÉêáîÉÇ= Ñêçã= êÉãçíÉ=kdI= ~ë=ïÉää= ~ë= ëÉîÉê~ä= `deO= éêçÇìÅíáçå
é~íÜï~óë= EçåëáíÉ= êÉÑçêãáåÖ=çÑ=kd= Ñêçã=br=jáñI=çåëáíÉ=ÉäÉÅíêçäóëáë= Ñêçã=ïáåÇ=éçïÉêI= Ö~ëáÑáÅ~íáçå=çÑ
êÉëáÇì~ä=ïççÇó=Äáçã~ëë=~åÇ=éä~åí~íáçåJÖêçïå=éçéä~êFK= få= íÜÉ= ê~åÖÉ=çÑ=OKM= íç=PKM=jgLjg= Ñ~ää= ieO=çÄJ
í~áåÉÇ= Ñêçã=br=jáñ=kdI=`deO=çÄí~áåÉÇ= Ñêçã=ëíÉ~ãJêÉÑçêãÉÇ=ÄáçÖ~ëI= cqJÇáÉëÉä= Ñêçã= êÉëáÇì~ä=ïççÇó
Äáçã~ëëI=~åÇ=ÉíÜ~åçä=Ñêçã=ëìÖ~ê=ÄÉÉíK=bíÜ~åçä=çÄí~áåÉÇ=Ñêçã=éçéä~ê=éä~åí~íáçå=áë=éçëáíáçåÉÇ=~í=~Äçìí
PKM=jgLjgK=qÜÉ=ãçëí= áåÉÑÑáÅáÉåí=é~íÜï~ó= EçÑ= íÜÉ=é~íÜï~óë=ëÉäÉÅíÉÇF=Äó= Ñ~êI=ãçêÉ= íÜ~å=QKR=jgLjgI= áë
`deO=éêçÇìÅÉÇ=áå=çåëáíÉ=ÉäÉÅíêçäóëáë=Ñêçã=br=ÉäÉÅíêáÅáíó=ãáñ=xieO=Ñêçã=ÅÉåíê~äáòÉÇ=ÉäÉÅíêçäóëáë=ìëáåÖ=br
ÉäÉÅíêáÅáíó=ãáñ=Ó=åçí=~=ëÉäÉÅíÉÇ=é~íÜï~ó=J=ïçìäÇ=ÄÉ=ÉîÉå=ãçêÉ=ÉåÉêÖó=áåíÉåëáîÉ=ïáíÜ=RKQ=jgLjgzK=`çåJ
ëÉêî~íáîÉäó=ëéÉ~âáåÖI=íÜáë=é~íÜï~ó=áë=~í=äÉ~ëí=íÜêÉÉ=íáãÉë=ãçêÉ=ÉåÉêÖó=áåíÉåëáîÉ=íÜ~å=íÜÉ=ÄÉëí=ÑìÉä=ëìéJ
éäó=é~íÜï~óëI=áåÅäìÇáåÖ=ëçãÉ=çÑ=íÜÉ=ÄÉëí=`deO=ëìééäó=ãÉíÜçÇëK
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NP

cáÖìêÉ=MJNW tqq=J=båÉêÖó=rëÉ=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë

0.00 1.00 2.00 3.00 4.00 5.00 6.00

FT-Diesel residual Wood

Ethanol: sugar beet

Ethanol: lignocellulosics (poplar plantation)

CMG: Biogas derived compressed methane

CGH2: Steam reforming of biogas

CGH2: woody biomass (poplar plantation)

CGH2: residual woody biomass

CGH2: wind power on-site electrolysis

CGH2: EU-mix on-site electrolysis

CGH2 from EU NG mix on-site

LH2 from EU NG mix

FTD from remote location

Methanol from remote location

CNG from EU NG mix

Diesel (sulfur content < 10 ppm)

Gasoline (sulfur content < 10 ppm)

Energy Requirement [MJ/MJ]

qÜÉ=íçí~ä=ÉåÉêÖó=Åçåëìãéíáçå=çÑ=íÜÉ=tqq=é~íÜï~óë=áåÅäìÇÉë=íÜÉ=ÉåÉêÖó=ÅçåíÉåí=çÑ=íÜÉ=éêçÇìÅÉÇ=ÑìÉä
ÇÉäáîÉêÉÇ=íç=íÜÉ=îÉÜáÅäÉ=EáKÉK=áíë=äçïÉê=ÜÉ~íáåÖ=î~äìÉI=çê=iesFK=qÜÉ=íçí~ä=ÉåÉêÖó=ìëÉ=áåÅäìÇÉë=ÉåÉêÖó=Ñêçã
~ää=ëçìêÅÉë=EåçåJêÉåÉï~ÄäÉ=~åÇ=êÉåÉï~ÄäÉFK=cáÖìêÉ=MJO=ëÜçïë=íÜÉ=ëÜ~êÉë=çÑ=êÉåÉï~ÄäÉI=Ñçëëáä=~åÇ=åìJ
ÅäÉ~ê=ÉåÉêÖó=ëçìêÅÉëK
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NQ

cáÖìêÉ=MJOW=tqq=Ó=oÉåÉï~ÄäÉ=~åÇ=kçåJoÉåÉï~ÄäÉ=båÉêÖó=rëÉ=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

FT-Diesel residual Wood

Ethanol: sugar beet

Ethanol: lignocellulosics (poplar plantation)

CMG: Biogas derived compressed methane

CGH2: Steam reforming of biogas

CGH2: woody biomass (poplar plantation)

CGH2: residual woody biomass

CGH2: wind power on-site electrolysis

CGH2: EU-mix on-site electrolysis

CGH2 from EU NG mix on-site

LH2 from EU NG mix

FTD from remote location

Methanol from remote location

CNG from EU NG mix

Diesel (sulfur content < 10 ppm)

Gasoline (sulfur content < 10 ppm)

Energy use [MJ/MJ]

Renewable
Fossil
Nuclear

få=íÜÉ=éêÉëÉåí~íáçå=çÑ=íÜÉ=ÑìÉä=é~íÜï~óë=EtqqF=çåäó=íÜÉ=ded=Éãáëëáçåë=ÉãáííÉÇ=ÇìêáåÖ=íÜÉ=ëìééäó=çÑ
íÜÉ=Ñáå~ä=ÑìÉä=~êÉ=ÅçåëáÇÉêÉÇ=Äìí=åçí=íÜÉ=ded=Éãáëëáçåë=ÇìêáåÖ=íÜÉ=ÅçãÄìëíáçå=çÑ=íÜÉ=ÑìÉäK=ded=ÉãáëJ
ëáçåë=Åçåëáëí=çÑ=`lOI=`eQ=~åÇ=kOlK=kÉÖ~íáîÉ=î~äìÉë=êÉÑäÉÅí=ëÉèìÉëíê~íáçå=çÑ=Å~êÄçå=ÇìêáåÖ=éä~åí=ÖêçïíÜ
áå=Äáçã~ëë=é~íÜï~óëK=qÜÉ=Éãáëëáçåë=çÑ=íÜÉ=Å~êÄçå=ÅçåíÉåí=çÑ=íÜÉ=ÑìÉä=çÅÅìê=ïÜÉå=íÜÉ=ÑìÉä= áë=Äìêåí=áå
íÜÉ=îÉÜáÅäÉ=~åÇ=íÜÉå=íÜÉ=~ÇÇáíáçå=çÑ=tqq=Éãáëëáçåë=~åÇ=qqt=Éãáëëáçåë=ïáää=êÉëìäí=áå=éçëáíáîÉ=î~äìÉë=Ñçê
íÜÉ=íçí~ä=tqt=ÉãáëëáçåëK

táíÜ=êÉëéÉÅí=íç=tqq=ded=ÉãáëëáçåëI=íÜÉ=ÄÉëí=é~íÜï~óë=~êÉ=`jd=EÅçãéêÉëëÉÇ=ãÉíÜ~åÉ=Ö~ëF=~åÇ=cqJ
ÇáÉëÉä=Ñêçã=êÉëáÇì~ä=ïççÇI=ÄçíÜ=ïáíÜ=åÉí=tqq=ded=Éãáëëáçåë=çÑ=äÉëë=íÜ~å=ÓRM=ÖLjgI=ÑçääçïÉÇ=Äó=ÉíÜ~J
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NR

åçä= Ñêçã= éçéä~ê= éä~åí~íáçå=ïáíÜ= ~Äçìí= ÓPM= ÖLjg= ~åÇ= ÉíÜ~åçä= ïáíÜ= ëìÖ~ê= ÄÉÉí= ïáíÜ= ÄÉíïÉÉå= ~Äçìí
JQM=ÖLjg=~åÇ=HNM=ÖLjgK=`deO=çÄí~áåÉÇ=Ñêçã=ëíÉ~ã=êÉÑçêãáåÖ=çÑ=ÄáçÖ~ë=çê=Ñêçã=çåëáíÉ=ÉäÉÅíêçäóëáë=ìëJ
áåÖ=ïáåÇ=éçïÉê=ÄçíÜ=Ü~îÉ=~äãçëí=M=ÖLjg=tqq=ded=ÉãáëëáçåëK=`deO=Ñêçã=êÉëáÇì~ä=ïççÇó=Äáçã~ëë=äáÉë
áå=íÜÉ=çêÇÉê=çÑ=ÇáÉëÉä=Ñêçã=ÅêìÇÉ=çáä=~åÇ=`kd=Ñêçã=br=kd=jáñ=áë=Åçãé~ê~ÄäÉ=íç=Ö~ëçäáåÉ=Ñêçã=ÅêìÇÉ=çáäI
áKÉK= ~Äçìí=NR=ÖLjg=çÑ=tqq=ded=ÉãáëëáçåëK=jÉíÜ~åçä=~åÇ=cqJÇáÉëÉä= Ñêçã= êÉãçíÉ=kd=~åÇ=`deO= Ñêçã
éçéä~ê=éä~åí~íáçå=Öêçïå=Äáçã~ëë=äáÉ=áå=íÜÉ=çêÇÉê=çÑ=OR=ÖLjgK=páÖåáÑáÅ~åíäó=ÜáÖÜÉê=éçëáíáçåÉÇ=~êÉ=ieO=çê
çåëáíÉ=`deO= =çÄí~áåÉÇ= Ñêçã=br=kd=jáñI=ÄçíÜ=~ÄçîÉ=NMM=ÖLjgK=`deO=çÄí~áåÉÇ=îá~=çåëáíÉ=ÉäÉÅíêçäóëáë
Ñêçã=br=ÉäÉÅíêáÅáíó=ãáñ=Ü~ë=íÜÉ=ÜáÖÜÉëí=tqq=ded=ÉãáëëáçåëI=~Äçìí=OMM=ÖLjgK

cáÖìêÉ=MJPW tqq=J=ded=bãáëëáçåë=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë

-100 -50 0 50 100 150 200 250

FT-Diesel residual Wood

Ethanol: sugar beet

Ethanol: lignocellulosics (poplar plantation)

CMG: Biogas derived compressed methane

CGH2: Steam reforming of biogas

CGH2: woody biomass (poplar plantation)

CGH2: residual woody biomass

CGH2: wind power on-site electrolysis

CGH2: EU-mix on-site electrolysis

CGH2 from EU NG mix on-site

LH2 from EU NG mix

FTD from remote location

Methanol from remote location

CNG from EU NG mix

Diesel (sulfur content < 10 ppm)

Gasoline (sulfur content < 10 ppm)

GHG-emissions [g/MJ]
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NS

Gasoline            X   X                       X                      X
+Advanced Powertrain

Diesel                X                            X

FT Diesel           X                            X

CNG                   X    X

Methanol   X                      X

Ethanol (E100)    X                      X

Hydrogen          X                              X                     X                      X

   IC Engine          Fuel Cell        Fuel Cell
     IC Engine  Hybrid          Non-Hybrid     Hybrid

q~åâJíçJtÜÉÉä

qÜÉ=Ä~ëÉ=îÉÜáÅäÉ=ëÉäÉÅíÉÇ=Ñçê= íÜáë=ëíìÇó=ï~ë=íÜÉ=OMMO=éêçÇìÅíáçå=léÉä=w~Ñáê~=ãáåáî~å=ìëáåÖ= íÜÉ=NKUi
NSs=Ö~ëçäáåÉ= áåíÉêå~ä=ÅçãÄìëíáçå=ÉåÖáåÉ= Ef`bF=~åÇ=~=RJëéÉÉÇ=ã~åì~ä= íê~åëãáëëáçåK= q~ÄäÉ=MJO=ÄÉäçï
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`deO=tççÇ=mä~åí~íáçå=c`

`deO=oÉëáÇì~ä=tççÇ=c`

`deO=táåÇ=çåëáíÉ=c`

`deO=brJbäJjáñ=çåëáíÉ=c`

`deO=brJkdJjáñLçåëáíÉ=c`

cqJaáÉëÉä=êÉãçíÉJkd=afJf`b=jq^

jÉíÜ~åçä=êÉãçíÉJkd=cmc`

`kd=brJkdJjáñ=f`b=jq^

ieO=brJkdJjáñ=c`

ieO=brJkdJjáñ=f`b=jq^

aáÉëÉä=afJf`b=jq^

d~ëçäáåÉ=cmc`

d~ëçäáåÉ=f`b=jq^

ded=Éãáëëáçåë=xÖLâãz

tqq

qqt

qÜÉ=ãçëí=éêçãáåÉåí=êÉëìäíë=~êÉ=~ë=ÑçääçïëW

sÉÜáÅäÉ=ëéÉÅáÑáÅ=ÑáåÇáåÖëW

eóÄêáÇáò~íáçå=êÉÇìÅÉë=ÑìÉä=Åçåëìãéíáçå=áå=~ää=éêçéìäëáçå=ëóëíÉãëI=ÜçïÉîÉê=íÜÉ=ÄÉåÉÑáíë=~êÉ=ä~êÖÉê= Ñçê
áåíÉêå~ä= ÅçãÄìëíáçå= Ef`F= ÉåÖáåÉë= íÜ~å= Ñçê= ÑìÉä= ÅÉääë= ÄÉÅ~ìëÉ=çÑ= íÜÉ= ÑìÉä= ÅÉääÛë= ëìéÉêáçê= é~êíJäç~Ç= ÉÑÑáJ
ÅáÉåÅó=êÉä~íáîÉ=íç=f`=ÉåÖáåÉëK

cçê=åçåJÜóÄêáÇ=éçïÉêíê~áåë=íÜÉ=ÑçääçïáåÖ=ÑáåÇáåÖë=~ééäóW

léíáãáòÉÇ=`kd=ÉåÖáåÉ=îÉÜáÅäÉë=éêçîáÇÉ=ded=Éãáëëáçå=ÄÉåÉÑáíë=Åçãé~êÉÇ=ïáíÜ=Ö~ëçäáåÉ=f`=ÉåÖáåÉ=îÉÜáJ
ÅäÉë=~åÇ=~êÉ=Åçãé~ê~ÄäÉ=áå=tÉääJíçJtÜÉÉä=ÉåÉêÖó=ìëÉK



dj=brolmb^k=tbiiJqlJtebbi=pqrav

bñÉÅìíáîÉ=pìãã~êó

OQ

f`=ÉåÖáåÉ=îÉÜáÅäÉë=ÑìÉäÉÇ=ïáíÜ=äáèìáÇ=ÜóÇêçÖÉå=Ñêçã=å~íìê~ä=Ö~ë=çÑÑÉê=òÉêç=îÉÜáÅäÉ=`lO=ÉãáëëáçåëI=Äìí
êÉëìäí=áå=ÜáÖÜÉê=tqt=dedë=íÜ~å=ÉáíÜÉê=ÅçåîÉåíáçå~ä=Ö~ëçäáåÉ=çê=ÇáÉëÉä=f`=ÉåÖáåÉ=îÉÜáÅäÉëK

jÉíÜ~åçä=cmc`=îÉÜáÅäÉë=êìååáåÖ=çå=å~íìê~ä=Ö~ë=ÇÉêáîÉÇ=ãÉíÜ~åçä=çÑÑÉê=ÄÉåÉÑáíë=êÉä~íáîÉ=íç=Ö~ëçäáåÉ=f`b
îÉÜáÅäÉë=~åÇ=åç=çê=çåäó=ãáåçê=ÄÉåÉÑáíë=êÉä~íáîÉ=íç=ÇáÉëÉä=f`b=îÉÜáÅäÉëI=Ö~ëçäáåÉ=éêçÅÉëëçê=ÑìÉä=ÅÉää=îÉÜáJ
ÅäÉë=çê=ãçåçÑìÉä=`kd=f`b=îÉÜáÅäÉëK

cìÉä=ÅÉää=îÉÜáÅäÉë=çÑÑÉê=íÜÉ=éçíÉåíá~ä=íç=ÖêÉ~íäó=êÉÇìÅÉ=tqt=ded=Éãáëëáçåë=ïÜÉå=ÑìÉäÉÇ=ïáíÜ=êÉåÉïJ
~ÄäÉ= ÑìÉäë= áå=ÖÉåÉê~äK=^å=Éäáãáå~íáçå=çÑ=tqt=ded=Éãáëëáçåë= Å~å=ÄÉ=~ÅÜáÉîÉÇ=ïÜÉå=c`=îÉÜáÅäÉë=~êÉ
ÑìÉäÉÇ=ïáíÜ=ÜóÇêçÖÉå=éêçîáÇÉÇ=Äó=íÜÉ=ÄÉëí=êÉåÉï~ÄäÉ=é~íÜï~óëK

cìÉä=ëéÉÅáÑáÅ=ÑáåÇáåÖëW

qÜÉ=ëçìêÅÉ=çÑ=å~íìê~ä=Ö~ë=ÑÉÉÇëíçÅâ=Ü~ë=~=ëáÖåáÑáÅ~åí=áãé~Åí=çå=ded=Éãáëëáçåë=Ñçê=å~íìê~ä=Ö~ë=Ä~ëÉÇ
é~íÜï~óëK

eóÇêçÖÉå=ÑìÉä=ÅÉää=îÉÜáÅäÉë= êìååáåÖ=çå=ÜóÇêçÖÉå=Ñêçã=êÉÑçêãÉÇ=å~íìê~ä=Ö~ë= EïáíÜ=ÉñÅÉéíáçå=çÑ= äáèìáÇ
ÜóÇêçÖÉå=éêçÇìÅÉÇ= áå=êÉãçíÉ= äçÅ~íáçåë=~åÇ= íê~åëéçêíÉÇ= íç= íÜÉ=br=Äó=ëÜáéF=çÑÑÉê= êÉÇìÅÉÇ=ded=ÉãáëJ
ëáçåë=êÉä~íáîÉ=íç=Ö~ëçäáåÉ=~åÇ=ÇáÉëÉä=f`b=îÉÜáÅäÉëK

cáëÅÜÉêJqêçéëÅÜ=ÇáÉëÉä=ìëÉÇ=áå=f`b=îÉÜáÅäÉë=Ü~ë=ÜáÖÜÉê=ÉåÉêÖó=Åçåëìãéíáçå=íÜ~å=ÅêìÇÉ=çáäJÄ~ëÉÇ=ÇáÉëÉä
çê=Ö~ëçäáåÉI=~åÇ=ÜáÖÜÉê=ded=Éãáëëáçåë=íÜ~å=ÅçåîÉåíáçå~ä=ÇáÉëÉä=Äìí=ëäáÖÜíäó=äçïÉê=íÜ~å=Ö~ëçäáåÉK

_áçÑìÉäë=çÑÑÉê=êÉÇìÅÉÇ=dedëI=ÜçïÉîÉêI=íÜÉ=ã~ÖåáíìÇÉ=çÑ=áãéêçîÉãÉåí=ÇÉéÉåÇë=çå=íÜÉ=~ëëìãéíáçåë=çå
kOl=Éãáëëáçåë=Ñêçã=íÜÉ=Åêçéë=~ë=êÉÑäÉÅíÉÇ=Äó=íÜÉ=ìåÅÉêí~áåíó=ê~åÖÉëK=mêçÅÉëëáåÖ=çÑ=Äáçã~ëë=Äó=Ö~ëáÑáÅ~J
íáçå=çê=Éåòóã~íáÅ=ÜóÇêçäóëáë=ÖáîÉë=äçïÉê=ded=Éãáëëáçåë=íÜ~å=ÅçåîÉåíáçå~ä=ÄáçÑìÉäëK

bäÉÅíêçäóëáëJÄ~ëÉÇ=ÜóÇêçÖÉå=ÖÉåÉê~íÉë=ÜáÖÜ=ded=Éãáëëáçåë=ïáíÜ=ÉäÉÅíêáÅáíó=Ñêçã=íê~Çáíáçå~ä=ÉäÉÅíêáÅ=ÖêáÇ
ãáñI=~åÇ=åÉ~êJòÉêç=dedë=ïÜÉå=íÜÉ=ÉäÉÅíêáÅáíó=áë=éêçÇìÅÉÇ=êÉåÉï~ÄäóK

`çãé~êáëçå=ïáíÜ=kçêíÜ=^ãÉêáÅ~å=ëíìÇó=êÉëìäíë

cáåÇáåÖë=çÑ=íÜÉ=éêÉëÉåí=ïçêâ=~êÉ=ÖÉåÉê~ääó=ÅçåëáëíÉåí=ïáíÜ=íÜçëÉ=çÑ=íÜÉ=djJ^êÖçååÉ=kçêíÜ=^ãÉêáÅ~å
tqt=píìÇó= áå= íÉêãë=çÑ= êÉä~íáîÉ= ê~åâáåÖë=çÑ= íÜÉ= ÑìÉäJéçïÉêíê~áå= ÅçãÄáå~íáçåëX=~ÄëçäìíÉ=tqt=î~äìÉë
~êÉ=äçïÉê=éêáã~êáäó=ÇìÉ=íç=íÜÉ=ëã~ääÉê=EäçïÉê=ã~ëëF=êÉÑÉêÉåÅÉ=îÉÜáÅäÉ=ìëÉÇ=áå=íÜÉ=bìêçéÉ~å=píìÇó=EãáåáJ
î~å=áåëíÉ~Ç=çÑ=íêìÅâFK=fãéçêí~åí=Ñ~Åíçêë=çå=íÜÉ=tÉääJíçJq~åâ=ëáÇÉ=ïÉêÉ=ÜáÖÜÉê=çáä=êÉÑáåáåÖ=ÉÑÑáÅáÉåÅó=áå
bìêçéÉ=~åÇ=íÜÉ=brJãáñ=å~íìê~ä=Ö~ë=é~íÜï~ó=ïÜáÅÜ=ï~ë=ãçêÉ=ÉÑÑáÅáÉåí=íÜ~å=íÜÉ=áãéçêíÉÇ=ikd=é~íÜï~ó
ìëÉÇ=áå=kçêíÜ=^ãÉêáÅ~K=lå=íÜÉ=q~åâJíçJtÜÉÉä=ëáÇÉI=íÜÉ=ÜóÇêçÖÉå=ÑìÉä=ÅÉää=áå=íÜáë=ëíìÇó=ÄÉåÉÑáíÉÇ=Ñêçã
áãéêçîÉÇ=ÑìÉä=ÅÉää=ëí~Åâ=~åÇ=Åçåíêçä=ëóëíÉã=áãéêçîÉãÉåíë=~åÇ=íÜÉ=`kd=f`b=Ñçê=bìêçéÉ=ï~ë=Ä~ëÉÇ=çå
~å=çéíáãáòÉÇ=ãçåçÑìÉä= îÉÜáÅäÉI= ê~íÜÉê= íÜÉ=ÄáJÑìÉä= ëóëíÉã=ìëÉÇ= Ñçê=kçêíÜ=^ãÉêáÅ~K=eóÄêáÇáò~íáçå=éêçJ
îáÇÉë=~=ÖêÉ~íÉê=ÄÉåÉÑáí=çå=ìêÄ~å=íóéÉ=ÇêáîáåÖI=íÜìë=áå=bìêçéÉ=íÜÉ=Ö~ëçäáåÉ=ÜóÄêáÇ=ëÜçïÉÇ=ÖêÉ~íÉê=éçíÉåJ
íá~ä=íÜ~å=áå=kçêíÜ=^ãÉêáÅ~K



dj=brolmb^k=tbiiJqlJtebbi=pqrav

bñÉÅìíáîÉ=pìãã~êó

OR

`çåÅäìëáçåë

j~åó=íÉÅÜåçäçÖáÉë=Ñçê= êÉåÉï~ÄäÉ=~åÇ=~äíÉêå~íáîÉ= ÑìÉä=ëìééäó=~êÉ=~äêÉ~Çó=~î~áä~ÄäÉX=ëçãÉ=ëíáää= êÉèìáêÉ
ÑìêíÜÉê=ÇÉîÉäçéãÉåí=ÉÑÑçêíëK

_áçã~ëëJÇÉêáîÉÇ= ÑìÉä= ëìééäó= é~íÜï~óë= ëÜçï= íÜÉ= ÜáÖÜÉëí= ÅçãéäÉñáíó= ~åÇ= íÜÉ=ïáÇÉëí= ê~åÖÉ= çÑ= êÉëìäíë
ÇÉéÉåÇáåÖ=çå=~ééäáÅ~ÄäÉ=Åìäíáî~íáçå=ãÉíÜçÇI=ÑÉêíáäáòÉê=ìëÉI=ëçáä=~åÇ=Åäáã~íÉ=ÅçåÇáíáçåëK=qÜÉ=ëÉäÉÅíáçå=çÑ
~ééêçéêá~íÉ= é~íÜï~óë= Ñçê= ïáÇÉëéêÉ~Ç= áãéäÉãÉåí~íáçå= ïáää= êÉèìáêÉ= Å~êÉÑìä= ëÉäÉÅíáçå= çÑ= íÜÉ= ëìáí~ÄäÉ
Ñ~êãáåÖ=éê~ÅíáÅÉI=Åäáã~íáÅ=ÅçåÇáíáçå=~åÇ=ëçáä=éêçéÉêíóK

cìÉä= ëìééäó=é~íÜï~óë= Ñêçã=êÉåÉï~ÄäÉ=ÉåÉêÖó=ëçìêÅÉë= áå=ãçëí=Å~ëÉë= äÉ~Ç= íç=Çê~ëíáÅ~ääó= êÉÇìÅÉÇ=ded
ÉãáëëáçåI=ÉëéÉÅá~ääó=áå=ÅçãÄáå~íáçå=ïáíÜ=ÑìÉä=ÅÉää=éçïÉêíê~áåëK

táíÜ=êÉëéÉÅí=íç=ded=ÉãáëëáçåëI=çåäó=ÜóÇêçÖÉå=ÇÉêáîÉÇ=Ñêçã=êÉåÉï~ÄäÉ=ÉäÉÅíêáÅáíó=êÉéêÉëÉåíë=~=ëáÖåáÑáJ
Å~åí= áãéêçîÉãÉåí= Åçãé~êÉÇ= íç= ÅçåîÉåíáçå~ä= ÑìÉäëI= ïÜÉêÉ~ë= ÜóÇêçÖÉå= çÄí~áåÉÇ= Ñêçã= íÜÉ= bìêçéÉ~å
ÉäÉÅíêáÅáíó=ÖêáÇ=ãáñ=ÇçÉë=åçí=ëÜçï=~åó=ÄÉåÉÑáíëK=^äëçI=d~ëJíçJäáèìáÇ=ÑìÉä=é~íÜï~óë=EÉKÖK=cáëÅÜÉê=qêçéëÅÜ
aáÉëÉäF=~åÇ=ãÉíÜ~åçä=Çç=åçí=ëÜçï=~åó=êÉ~ä=ÄÉåÉÑáí=çîÉê=ÇáÉëÉä=éçïÉêíê~áåë=êÉëéÉÅíáîÉäó=çîÉê=Ö~ëçäáåÉ
cmc`=éçïÉêíê~áåëI=ïÜÉêÉ~ë=åçíáÅÉ~ÄäÉ= áãéêçîÉãÉåíë= Å~å=ÄÉ=çÄí~áåÉÇ= áå= Åçãé~êáëçå= íç= f`b=Ö~ëçäáåÉ
éçïÉêíê~áåëK

eóÇêçÖÉå=~ë=ÑìÉä=Ü~ë=íÜÉ=~Çî~åí~ÖÉ=çÑ=íÜÉ=ä~êÖÉëí=î~êáÉíó=çÑ=ÑìÉä=ëìééäó=é~íÜï~óë=Ñêçã=~=tÉääJqçJq~åâ
éÉêëéÉÅíáîÉ=~åÇ=íÜÉ=ÜáÖÜÉëí=ìíáäáò~íáçå=ÉÑÑáÅáÉåÅáÉë=áå=ÑìÉä=ÅÉää=éçïÉêíê~áåë=Ñêçã=~=q~åâJqçJtÜÉÉä=éÉêJ
ëéÉÅíáîÉK

qÜÉ=tÉääJqçJtÜÉÉä= ~å~äóëáë= ëÜçïë= íÜ~í= êÉåÉï~ÄäóJéêçÇìÅÉÇ=ÜóÇêçÖÉåI= áå= ÅçãÄáå~íáçå=ïáíÜ= ÑìÉä= ÅÉää
éçïÉêíê~áåëI=çÑÑÉêë=~å=ÉÑÑÉÅíáîÉ=ëíê~íÉÖó=Ñçê= ëáÖåáÑáÅ~åíäó= äçïÉêáåÖ=ded=Éãáëëáçåë=~åÇ= áãéêçîáåÖ= ÑìÉä
ëìééäó=ÇáîÉêëáíóK



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=mêÉÑ~ÅÉ

OS

mêÉÑ~ÅÉ
jçíáî~íáçå=Ñçê=íÜÉ=píìÇó

qÜÉ=ëíìÇó= íêáÉë= íç= áÇÉåíáÑó= ÑìíìêÉ= ÑìÉäë=~åÇ=ÅçêêÉëéçåÇáåÖ=éçïÉêíê~áåë= Ñçê=é~ëëÉåÖÉê= Å~êë=ïÜáÅÜ=ã~ó
Ü~îÉ=íÜÉ=íÉÅÜåáÅ~ä=~åÇ=ÉåîáêçåãÉåí~ä=éçíÉåíá~ä=íç=ÅçãéäÉãÉåíI=~åÇ=ÉîÉåíì~ääó=ëìÄëíáíìíÉI=Ö~ëçäáåÉ=~åÇ
ÇáÉëÉä=ÅçåîÉåíáçå~ä=ÑìÉäë=~åÇ=éçïÉêíê~áåëK=qÜÉ=ëÅçéÉ=çÑ=íÜÉ=ëíìÇó=áë=bìêçéÉ=áå=OMNMK

qÜÉ=ëíìÇó=äççâÉÇ=~í=íÜÉ=éêáåÅáé~ä=~äíÉêå~íáîÉ=ÉåÉêÖó=ëçìêÅÉëI=áåÅäìÇáåÖ=êÉåÉï~ÄäÉëI=~ë=éçëëáÄäÉ=ëçìêÅÉë
Ñçê= ÑìÉä=éêçÇìÅíáçåK=lå= íÜÉ=îÉÜáÅäÉ= ëáÇÉI=~=ïáÇÉ=î~êáÉíó=çÑ=ÜóÄêáÇáòÉÇ=~åÇ=åçåJÜóÄêáÇáòÉÇ=îÉêëáçåë=çÑ
ÅçåîÉåíáçå~ä=~åÇ=~Çî~åÅÉÇ=éçïÉêíê~áåëI=Ä~ëÉÇ=çå=áåíÉêå~ä=ÅçãÄìëíáçå=~åÇ=ÑìÉä=ÅÉää=íÉÅÜåçäçÖáÉëI=ï~ë
~å~äóòÉÇK

qÜÉ=êÉëÉ~êÅÜ=ï~ë=ìåÇÉêí~âÉå=áå=êÉÅçÖåáíáçå=çÑ=íÜÉ=ÖêçïáåÖ=ÇÉëáêÉ=Ñçê=ÉåÉêÖó=ëÉÅìêáíó=~åÇ=íÜÉ=éÜ~ëáåÖ
áå=çÑ=êÉåÉï~ÄäÉ=ÉåÉêÖó=ëçìêÅÉë=áåíç=íÜÉ=éêáã~êó=ÉåÉêÖó=ãáñI=~ë=ëÉí=ÑçêíÜ=Äó=íÜÉ=bìêçéÉ~å=`çããáëëáçåI
~åÇ= áå=îáÉï=çÑ= íÜÉ=ëÉ~êÅÜ= Ñçê= ÑÉ~ëáÄäÉ=~Åíáçåë=ïáíÜáå= íÜÉ= êç~Ç= íê~åëéçêí= ëÉÅíçê= íç= êÉÇìÅÉ=ÖêÉÉåÜçìëÉ
Ö~ë=ÉãáëëáçåëK

qç= íÜáë=ÉåÇI=ÅçãéêÉÜÉåëáîÉ=tÉääJíçJtÜÉÉä=~å~äóëÉë=çÑ= ÑìÉä= ëìééäó=é~íÜï~óë= Ñçê=éçëëáÄäÉ= ÑìíìêÉ= ÑìÉäë
~åÇ=ÅçêêÉëéçåÇáåÖ=éçïÉêíê~áåë=ïÉêÉ=ÅçåÇìÅíÉÇ=çìíK=qÜÉ=ëíìÇó=Éî~äì~íÉÇ=ÑìÉä=éêçÇìÅíáçåI=ëìééäóI=ÇáëJ
íêáÄìíáçåI=~åÇ=ÉåÇ=ìëÉ=áå=íÜÉ=Å~ê=~äçåÖ=íïç=ãÉíêáÅëI=ÄçíÜ=çÑ=ïÜáÅÜ=~êÉ=ÅêìÅá~ä=íç=ÇÉíÉêãáåáåÖ=íÜÉ=ÑìíìêÉ
èì~äáíó=çÑ=bìêçéÉÛë=áåÇáîáÇì~ä=~åÇ=ÅçããÉêÅá~ä=çåJêç~Ç=ãçÄáäáíóW

• båÉêÖó=Åçåëìãéíáçå

• dêÉÉåÜçìëÉ=Ö~ë=Éãáëëáçåë

oÉÑäÉÅíáåÖ=íÜÉ=éêÉëÉåí=íêÉåÇ=çÑ=ÖêçïáåÖ=åìãÄÉêë=çÑ=ãáåáî~åë=áå=bìêçéÉI=íÜÉ=léÉä=w~Ñáê~=ï~ë=ÅÜçëÉå=Äó
dj=~ë=íÜÉ=êÉÑÉêÉåÅÉ=îÉÜáÅäÉ=Ñçê=íÜÉ=ëíìÇóK

qÜÉ= ëíìÇó= áë= áåíÉåÇÉÇ= íç= éêçîáÇÉ= ~ÇîáÅÉ= ~åÇ= ~ëëáëí~åÅÉ= íç= ÇÉÅáëáçå=ã~âÉêë= Ñêçã=ÇáÑÑÉêÉåí= ëÉÅíçêë= çÑ
ëçÅáÉíó=~åÇ=íÜÉ=ÉÅçåçãóW

• dçîÉêåãÉåíë

• kçå=ÖçîÉêåãÉåí~ä=çêÖ~åáò~íáçåë=~åÇ=çíÜÉê=ëçÅáÉí~ä=Öêçìéë

• `ìëíçãÉêë=çÑ=~ìíçãçÄáäÉë=~åÇ=ÑìÉä=ëÉêîáÅÉë

• båÉêÖó=Åçãé~åáÉë=~ÅíáîÉ=~ë=ÑìÉä=ëìééäáÉêë

• ^ìíçãçÄáäÉ=ã~åìÑ~ÅíìêÉêë



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=mêÉÑ~ÅÉ

OT

qÜáë=bìêçéÉ~å=tÉääJíçJtÜÉÉä=píìÇó=Ñçääçïë=çå=Ñêçã=~å=É~êäáÉê=djJëéçåëçêÉÇ=tÉääJíçJtÜÉÉä=ëíìÇó=ìåJ
ÇÉêí~âÉå=áå=íÜÉ=kçêíÜ=^ãÉêáÅ~å=ÅçåíÉñíI=~åÇ=çåÉ=çÑ=íÜÉ=~áãë=çÑ=íÜÉ=éêÉëÉåí=ïçêâ=áë=íç=áÇÉåíáÑó=éçëëáÄäÉ
ÇáÑÑÉêÉåÅÉë=ÄÉíïÉÉå=íÜÉ=íïç=êÉÖáçåëK

hÉó=cÉ~íìêÉë=çÑ=íÜáë=píìÇó

NK qÜÉ=ëíìÇó=áë=í~êÖÉíÉÇ=íç=bìêçéÉ=áå=OMNM

OK fí=ÅçåëáÇÉêë=çåäó=éêçéìäëáçå=ëóëíÉãë=~åÇ=ÑìÉäë=íÜ~í=Å~å=ÄÉ=ã~ÇÉ=íÉÅÜåáÅ~ääó=~î~áä~ÄäÉ=Äó=íÜÉ
OMNM=í~êÖÉí=óÉ~êI=~ëëìãáåÖ=ÑçêÉëÉÉ~ÄäÉ=íÉÅÜåçäçÖó=ÄêÉ~âíÜêçìÖÜë=áå=ëçãÉ=Å~ëÉëK

PK Ò_Éëí=Éëíáã~íÉÒ=î~äìÉë=~åÇ=~ëëçÅá~íÉÇ=ÅçåÑáÇÉåÅÉ=áåíÉêî~äë=~êÉ=~ëëÉëëÉÇ=Ñçê=É~ÅÜ=éêçÅÉëë=çê
ëìÄëóëíÉã=~å~äóòÉÇK= = pí~íáëíáÅ~ä= íÉÅÜåáèìÉë=ïÉêÉ= ~ééäáÉÇ= íç= ÅÜ~ê~ÅíÉêáòÉ= íÜÉ= ê~åÖÉ= çÑ= ÉñJ
éÉÅíÉÇ=î~äìÉë=çÑ=é~íÜï~óë=ÅçãéçëÉÇ=çÑ=ÅÜ~áåë=çÑ=íÜÉëÉ=éêçÅÉëëÉëK

QK qÜÉ=ëíìÇó=êÉëìäíë=ïÉêÉ=ÖÉåÉê~íÉÇ=ïáíÜ=éêçéêáÉí~êó=ãçÇÉäëK=dj=ìëÉÇ=áíë=áåíÉêå~ääóJÇÉîÉäçéÉÇ
îÉÜáÅäÉ=ëáãìä~íáçå=ãçÇÉäI=~åÇ=i_pq=ìëÉÇ=~å=áåJÜçìëÉ=êÉÅìêëáîÉäó=ëíêìÅíìêÉÇ=Ç~í~Ä~ëÉ=ãçÇÉä
íç=Å~äÅìä~íÉ=éêçÅÉëë=ãçÇìäÉë=~åÇ=é~íÜï~ó=ÅÜ~áåëK

RK cçìê= áåíÉêå~íáçå~ä=ÉåÉêÖó=Åçãé~åáÉëI=_mI=bññçåjçÄáäI=pÜÉääI=~åÇ=qçí~äcáå~bäÑI=é~êíáÅáé~íÉÇ
áå=íÜÉ=éêçÅÉëë=çÑ=ÇáëÅìëëáåÖ=~åÇ=êÉîáÉïáåÖI=ÉáíÜÉê= áå=ïÜçäÉ=çê=é~êíI=~ää=ÉåÉêÖó=êÉëçìêÅÉ=êÉJ
ÅçîÉêó=~åÇ=ÑìÉä=éêçÅÉëëáåÖ=ëí~ÖÉëK

SK qÜÉ=ëí~êíáåÖ=éçáåí=Ñçê=íÜÉ=îÉÜáÅäÉ=~å~äóëáë=ï~ë=íÜÉ=ÅìêêÉåí=éêçÇìÅíáçå=óÉ~ê=léÉä=w~Ñáê~=NKU=i
NSs=Ö~ëçäáåÉ= áåíÉêå~ä=ÅçãÄìëíáçå=ÉåÖáåÉ=Ef`bF=ãáåáî~åK= =qÜÉ=Ä~ëÉäáåÉ=îÉÜáÅäÉ=ìëÉÇ=Ñçê= íÜÉ
ëíìÇó=éêçàÉÅíÉÇ= íÜáë= OMMO=éêçÇìÅíáçå= îÉÜáÅäÉ= íç= íÜÉ= OMNM= íáãÉ= Ñê~ãÉ= Äó= áåÅäìÇáåÖ= ~å= ~ÇJ
î~åÅÉÇ=éçïÉêíê~áå=~åÇ=ëçãÉ=~åíáÅáé~íÉÇ=îÉÜáÅäÉ= äÉîÉä= áãéêçîÉãÉåíëK=qÜáë=Ä~ëÉäáåÉ=îÉÜáÅäÉ
ï~ë=íÜÉå=ìëÉÇ=~ë=íÜÉ=Ñê~ãÉïçêâ=Ñçê=Éî~äì~íáåÖ=ÅçåîÉåíáçå~ä=ÇêáîÉäáåÉë=E`aF=ìëáåÖ=~Çî~åÅÉÇ
f`b= íÉÅÜåçäçÖáÉë= EáåÅäìÇáåÖ= Ö~ëçäáåÉ= ÇáêÉÅí= áåàÉÅíáçåI= ÇáÉëÉä= Åçããçå= ê~áä= ÇáêÉÅí= áåàÉÅíáçåI
`kd=çéíáãáòÉÇ= áåàÉÅíáçåI=~åÇ=ÜóÇêçÖÉå=çéíáãáòÉÇ= áåàÉÅíáçåFI=ÜóÄêáÇáòÉÇ=éçïÉêíê~áåë=ìëáåÖ
É~ÅÜ=çÑ=íÜÉ=f`b=íÉÅÜåçäçÖáÉë=àìëí=äáëíÉÇI=~åÇ=åçåJÜóÄêáÇáòÉÇ=~åÇ=ÜóÄêáÇáòÉÇ=ÑìÉä=ÅÉää=éçïÉêJ
íê~áå=ëóëíÉãëK

TK qÜÉ= ÑìÉä= é~íÜï~óë= EtqqF= Éñ~ãáåÉÇ= Å~å= Äêç~Çäó= ÄÉ= ÄêçâÉå= Ççïå= ~ë= ÑçääçïëW= P= çáäJÄ~ëÉÇ
é~íÜï~óëI=NM=å~íìê~ä=Ö~ë=Ä~ëÉÇ=é~íÜï~óëI=T=ÉäÉÅíêáÅáíóJÄ~ëÉÇ=é~íÜï~óëI=~åÇ=NO=Äáçã~ëëJ
Ä~ëÉÇ=é~íÜï~óëK=båìãÉê~íáåÖ=~ää=î~êá~íáçåë=EÉKÖK=ÇáÑÑÉêÉåí=éêÉëëìêÉ=äÉîÉäë=Ñçê=ÜóÇêçÖÉå=ÇáëJ
ÅÜ~êÖÉF= äÉ~Çë= íç= ~= íçí~ä= çÑ= UU= ÑìÉä= é~íÜï~óë= ÅçåëáÇÉêÉÇK= qÜÉ= ÑìÉäë= ëÉäÉÅíÉÇ= ~åÇ= ìëÉÇ= ~ë
“éìêÉ= ÑìÉäÒ= áå= íÜÉ= îÉÜáÅäÉ= ~êÉ= Ö~ëçäáåÉI= ÇáÉëÉäI= å~éÜíÜ~I= ÅçãéêÉëëÉÇ= å~íìê~ä= Ö~ë= E`kdFI
ãÉíÜ~åçäI=cqJÇáÉëÉä= EcqaFI=cqJå~éÜíÜ~= EcqkFI= ÅçãéêÉëëÉÇ=Ö~ëÉçìë=ÜóÇêçÖÉå= E`deOFI= äáèìáÇ
ÜóÇêçÖÉå=EieOFI=ÉíÜ~åçäI=~åÇ=ÄáçÖ~ëJÇÉêáîÉÇ=ÅçãéêÉëëÉÇ=ãÉíÜ~åÉ=Ö~ë=E`jdFK=cìêíÜÉêãçêÉI



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=mêÉÑ~ÅÉ

OU

ÇáÑÑÉêÉåí=ÑìÉäë=ìëÉÇ=~ë=ÄäÉåÇáåÖ=~ÖÉåíë=Ñçê=Ö~ëçäáåÉ=~åÇ=ÇáÉëÉä=Ü~îÉ=ÄÉÉå=ÅçåëáÇÉêÉÇI=ëìÅÜ
~ë=jq_bI=bq_b=~åÇ=ojbK=qÜÉëÉ=NQ=ÑìÉäë=ENN=éìêÉ=ÑìÉäë=~åÇ=P=ÄäÉåÇáåÖ=~ÖÉåíëF=ëìééäáÉÇ=îá~
UU=ÑìÉä=é~íÜï~óë=EtqqF=ïÉêÉ=é~áêÉÇ=ïáíÜ=OO=îÉÜáÅäÉëK

UK qÜÉ=ëíìÇó=Éî~äì~íÉë=ïáåÇ=ÉåÉêÖó=~ë=~=åÉ~ê= íÉêã= ÑÉ~ëáÄäÉ= êÉåÉï~ÄäÉ=ÉäÉÅíêáÅáíó= ëçìêÅÉ=~åÇ
éêçîáÇÉë=íïç=ÇáÑÑÉêÉåí=éêÉëëìêÉ=äÉîÉäë=Ñçê=çåÄç~êÇ=`deO=ëíçê~ÖÉK

VK cçê= ÄÉííÉê= ÅçåëáëíÉåÅó=ïáíÜ= íÜÉ= qqt=é~êíI= ~åÇ= Ñçê= Åçãé~íáÄáäáíó=ïáíÜ= íÜÉ=kçêíÜ= ^ãÉêáÅ~å
tqt=ëíìÇóI=áí=ï~ë=ÇÉÅáÇÉÇ=íç=ÉñÅäìÇÉ=ÉåÉêÖó=êÉèìáêÉãÉåíë=Eëç=Å~ääÉÇ=ÚÖêÉó=ÉåÉêÖáÉëÛF=Ñçê=íÜÉ
ã~åìÑ~ÅíìêáåÖ=çê=ÅçåëíêìÅíáçå=çÑ=ÅçãéçåÉåíëI=éä~åíë=çê=ëìÄëóëíÉãë=áå=íÜÉ=ÑìÉä=ÅÜ~áå=~å~äóJ
ëÉëK

NMK fí=áë=êÉÅçÖåáòÉÇ=íÜ~í=íÜÉ=Åçëí=~åÇ=~î~áä~Äáäáíó=çÑ=~Çî~åÅÉÇ=ÑìÉäëI=~ë=ïÉää=~ë=íÜÉ=Åçëí=çÑ=îÉÜáJ
ÅäÉë= Ä~ëÉÇ= çå= ~Çî~åÅÉÇ= éçïÉêíê~áåëI= ïáää= áãé~Åí= íÜÉáê= éçíÉåíá~ä= Ñçê= ÅçããÉêÅá~ä= îá~ÄáäáíóK
qÜÉëÉ= áãéçêí~åí=èìÉëíáçåë=Ñçê=ÑìíìêÉ=ëíìÇó=~êÉI=ÜçïÉîÉêI=ÄÉóçåÇ=íÜÉ=ëÅçéÉ=çÑ= íÜÉ=éêÉëÉåí
ïçêâK

píìÇó=cçêã~í

qÜÉ=ëíìÇó=ï~ë=ÅçåÇìÅíÉÇ=áå=íÜêÉÉ=é~êíëW

• tÉääJíçJq~åâ=EtqqFW=^å=~ÅÅçìåíáåÖ=çÑ=ÉåÉêÖó=Åçåëìãéíáçå=~åÇ=ded=Éãáëëáçåë=çîÉê=~å=ÉåíáêÉ
ÑìÉä=é~íÜï~óI= Ñêçã=éêáã~êó= êÉëçìêÅÉ= êÉÅçîÉêó= íÜêçìÖÜ= íç=ÇÉäáîÉêó=çÑ= íÜÉ= ÑìÉä= íç= íÜÉ= îÉÜáÅäÉ
í~åâI

• q~åâJíçJtÜÉÉä=EqqtFW=^å=~ÅÅçìåíáåÖ=çÑ=íÜÉ=ÉåÉêÖó=Åçåëìãéíáçå=~åÇ=ded=Éãáëëáçåë=êÉëìäíáåÖ
Ñêçã=ãçîáåÖ=~=îÉÜáÅäÉ=íÜêçìÖÜ=áíë=ÇêáîÉ=ÅóÅäÉ

• tÉääJíçJtÜÉÉä=EtqtFW qÜÉ=ÅçãÄáå~íáçå=çÑ=tqq=~åÇ=qqt=ÅçãéçåÉåíëK

qÜÉ=ãÉíÜçÇçäçÖó=~åÇ=íÜÉ=íççäë=~ééäáÉÇ=ÇìêáåÖ=íÜÉ=Åçãéáä~íáçå=çÑ=íÜÉ=ëíìÇó=~êÉ=ÇÉëÅêáÄÉÇ=áå=é~êí=NKO=çÑ
íÜáë=êÉéçêí=x~åÇ=`Ü~éíÉê=O=“jÉíÜçÇçäçÖóI=mêÉJpÉäÉÅíáçå=çÑ=m~íÜëI=~åÇ=aáëÅìëëáçå=mêçÅÉëëÒ=çÑ=íÜÉ=^ååÉñ
“cìää=_~ÅâÖêçìåÇ=oÉéçêíÒzK

tÉääJqçJq~åâW i_pq=Éî~äì~íÉÇ=íÜÉ=ÑÉÉÇëíçÅâ=~åÇ=ÑìÉäJêÉä~íÉÇ=ëí~ÖÉë=çÑ=ÑìÉä=éêçÇìÅíáçå=~åÇ
ìëÉI= áå=é~êíáÅìä~ê=tqq= ÑìÉä= ÅÜ~áå=ÉÑÑáÅáÉåÅó= ~åÇ=tqq=ÖêÉÉåÜçìëÉ=Ö~ë= ÉãáëëáçåëK= qÜÉ=ã~áå=é~íÜï~óë
áåîÉëíáÖ~íÉÇ=ïÉêÉW



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=mêÉÑ~ÅÉ

OV

• `êìÇÉ=çáä=Ä~ëÉÇ=é~íÜï~óë

• k~íìê~ä=Ö~ë=Ä~ëÉÇ=é~íÜï~óë

• bäÉÅíêáÅáíó=Ä~ëÉÇ=é~íÜï~óëI=~åÇ

• _áçã~ëë=Ä~ëÉÇ=é~íÜï~óë

^= ÇÉí~áäÉÇ= ÇÉëÅêáéíáçå= ~åÇ= ~å~äóëáë= çÑ= íÜÉëÉ= é~íÜï~óë= áë= éêçîáÇÉÇ= áå= é~êí= NKP= x~åÇ=`Ü~éíÉê= P= “cìÉä
`Ü~áå=bÑÑáÅáÉåÅáÉë=~åÇ=dêÉÉåÜçìëÉ=d~ë=bãáëëáçåëÒ=çÑ=íÜÉ=^ååÉñ=“cìää=_~ÅâÖêçìåÇ=oÉéçêíÒzK

^=Åçãé~êáëçå=çÑ=íÜÉ=ÇáÑÑÉêÉåí=é~íÜï~óë=ïáíÜ=êÉëéÉÅí=íç=íÜÉáê=ÉÑÑáÅáÉåÅó=~åÇ=ded=Éãáëëáçå=ÅÜ~ê~ÅíÉêáëJ
íáÅëI=áë=éêÉëÉåíÉÇ=áå=é~êí=NKQ=çÑ=íÜáë=oÉéçêí=x~åÇ=`Ü~éíÉê=Q=“cìÉä=`Ü~áå=`çãé~êáëçåÒI=ëìÄJÅÜ~éíÉê=QKN
“`çãé~êáëçå=çÑ=ÉÑÑáÅáÉåÅáÉë=Ñçê=ëÉäÉÅíÉÇ=é~íÜï~óë=EtqqFÒ=çÑ=íÜÉ=^ååÉñ=“cìää=_~ÅâÖêçìåÇ=oÉéçêíÒzK

q~åâJqçJtÜÉÉäW ^Çî~åÅÉÇ=îÉÜáÅäÉ=íÉÅÜåçäçÖáÉë=ìëáåÖ=î~êáçìë=ÑìÉäë=ïÉêÉ=ãçÇÉäÉÇ=Äó=dj=~åÇ
íÜÉáê= éçíÉåíá~ä= Ñçê= áãéêçîáåÖ= ÉåÉêÖó= Åçåëìãéíáçå= ~åÇ=ded= Éãáëëáçåë=ï~ë= èì~åíáÑáÉÇK= qÜÉëÉ= êÉëìäíë
ïÉêÉ= éêçîáÇÉÇ= íç= i_pq= áå= íÜÉ= Ñçêã~í= åÉÉÇÉÇ= Ñçê= íÜÉ=ïÉääJíçJïÜÉÉä= áåíÉÖê~íáçåK= qÜÉ= êÉëìäíë= ~êÉ= éêÉJ
ëÉåíÉÇ=áå=`Ü~éíÉê=O=çÑ=íÜáë=oÉéçêí=x~åÇ=`Ü~éíÉê=Q=“cìÉä=`Ü~áå=`çãé~êáëçåÒI=ëìÄJÅÜ~éíÉê=QKO=“q~åâJíçJ
tÜÉÉä=^å~äóëáë=çÑ=mçïÉêíê~áåë=EqqtFÒ=çÑ=íÜÉ=^ååÉñ=“cìää=_~ÅâÖêçìåÇ=oÉéçêíÒzK

tÉääJqçJtÜÉÉäW i_pq=éÉêÑçêãÉÇ=~å=áåíÉÖê~íáçå=éêçÅÉëë=ÖÉåÉê~íáåÖ=tqt=ÅÜ~áåëI=~ë=~ééäáÅ~J
ÄäÉI=Ñçê=É~ÅÜ=é~áêáåÖ=çÑ=ÑìÉä=~åÇ=éêçéìäëáçå=ÅçåÅÉéíK=qÜÉ=ÇÉëÅêáéíáçå=~åÇ=êÉëìäíë=çÑ=íÜáë=éêçÅÉëë=~êÉ=éêÉJ
ëÉåíÉÇ=áå=`Ü~éíÉê=P=çÑ=íÜáë=oÉéçêí=x~åÇ=`Ü~éíÉê=Q=“tÉääJíçJtÜÉÉä=fåíÉÖê~íáçå=çÑ=cìÉä=pìééäó=m~íÜï~óë
~åÇ=mçïÉêíê~áåë=EtqtFÒ=çÑ=íÜÉ=^ååÉñ=“cìää=_~ÅâÖêçìåÇ=oÉéçêíÒzK



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=tÉääJíçJq~åâ

PM

N m~êí=NW tÉääJíçJq~åâ=^å~äóëáë=çÑ=cìÉä=pìééäó=m~íÜï~óë=Ó=båÉêÖó=rëÉ
~åÇ=dêÉÉåÜçìëÉ=d~ë=bãáëëáçåë

NKN fåíêçÇìÅíáçå

^=î~êáÉíó=çÑ=ÑìÉäë=~êÉ=ëìáí~ÄäÉ=Ñçê=ìëÉ=áå=áåíÉêå~ä=ÅçãÄìëíáçå=ÉåÖáåÉ=îÉÜáÅäÉë=Ef`bsFI= áåíÉêå~ä
ÅçãÄìëíáçå=ÉåÖáåÉ=ÜóÄêáÇ=ÉäÉÅíêáÅ=îÉÜáÅäÉë= Ef`besFI= ÑìÉä= ÅÉää= ÉäÉÅíêáÅ= îÉÜáÅäÉë= Ec`sF=~åÇ= ÑìÉä
ÅÉää= ÜóÄêáÇ=ÉäÉÅíêáÅ= îÉÜáÅäÉë= Ec`esFK= qÜÉëÉ= ÑìÉäë= ~êÉ= éêçÇìÅÉÇ= Ñêçã=ÇáÑÑÉêÉåí= éêáã~êó= ÉåÉêÖó
ÑÉÉÇëíçÅâë=Äó=ÇáÑÑÉêÉåí=éêçÇìÅíáçå=éêçÅÉëëÉëK=qÜÉ=éìêéçëÉ=çÑ= íÜáë=ëíìÇó=ï~ë=íç=Éî~äì~íÉ=íÜÉ
ÉåÉêÖó=êÉèìáêÉãÉåíë=~åÇ=ded=Éãáëëáçåë=~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=éêçÇìÅíáçå=çÑ=ÇáÑÑÉêÉåí=îÉÜáÅäÉ
ÑìÉäëI=É~ÅÜ=Ä~ëÉÇ=çå=ÑçëëáäI=åçåJÑçëëáäLåçåJêÉåÉï~ÄäÉI=çê=êÉåÉï~ÄäÉ=ÉåÉêÖó=ëçìêÅÉëK=qÜÉ=ëíìÇó
Éî~äì~íÉë=íÉÅÜåáÅ~ä=ÑÉ~ëáÄáäáíó=Ñçê=íÜÉ=OMNM=íáãÉÑê~ãÉI=Äìí=ÇçÉë=åçí=ÅçãéêÉÜÉåÇ=Åçëí=çê=~î~áäJ
~Äáäáíó=áëëìÉë=~åÇI=íÜÉêÉÑçêÉI=ã~ó=åçí=ÄÉ=áåÇáÅ~íáîÉ=çÑ=ÅçããÉêÅá~ä=ÑÉ~ëáÄáäáíó=çÑ=É~ÅÜ=ÑìÉä=ëìéJ
éäó=é~íÜï~ó=ÅçåëáÇÉêÉÇK

NKO jÉíÜçÇçäçÖó

i_pq=ìëÉÇ=áíë=ÚbOÇ~í~Ä~ëÉÛ=ãçÇÉä=íç=ÅçåÇìÅí=íÜÉ=tqq=~å~äóëáëK

bOÇ~í~Ä~ëÉ=Ä~ëÉë=~ää=Å~äÅìä~íáçåë=çå= áåéìí=~åÇ=çìíéìí=Ç~í~=Ñçê=~=ÖáîÉå=éêçÅÉëë=E~ë=ëìééäáÉÇI
Ñçê=Éñ~ãéäÉI=Äó=~=éä~åí=ã~åìÑ~ÅíìêÉêFK=qÜÉ=Ç~í~=~êÉ=âÉéí=áå=íÜÉ=Ç~í~Ä~ëÉ=ïáíÜ=éêÉJÇÉÑáåÉÇ=áåJ
íÉêÑ~ÅÉë=~åÇ=ëíêìÅíìêÉëK=qÜÉ=ÑêçåíJÉåÇ=áë=éêçÖê~ããÉÇ=áå=íÜÉ=_çêä~åÇ=aÉäéÜá=éêçÖê~ããáåÖ=ÉåJ
îáêçåãÉåí=~åÇ=íÜÉ=ìåÇÉêäóáåÖ=êÉÅìêëáîÉ=~äÖçêáíÜã=áë=ëáãéäÉ=~åÇ=íê~åëé~êÉåíK=pÉîÉê~ä=éêçÅÉëëÉë
EÉKÖK=å~íìê~ä=Ö~ë=ÇáëíêáÄìíáçåI=å~íìê~ä=Ö~ë=ëíÉ~ã=êÉÑçêã~íáçåI=~åÇ=ÜóÇêçÖÉå=ÅçãéêÉëëáçåF=Å~å
ÄÉ=ÅçãÄáåÉÇ=áå=~å=~êÄáíê~êó=ï~ó=íç=ÅÜ~ê~ÅíÉêáòÉ=ÉåÉêÖó=é~íÜï~óë=Ä~ëÉÇ=çå=áåéìíLçìíéìí=êÉä~J
íáçåëÜáéëK= oÉÅìêëáîÉ= ÑìÉä= é~íÜï~ó= Å~äÅìä~íáçåë= Å~å= ÄÉ= áãéäÉãÉåíÉÇ= É~ëáäóK= eÉåÅÉ= íÜÉ
bOÇ~í~Ä~ëÉ= Å~å= Å~äÅìä~íÉ= ÅçãéäáÅ~íÉÇ= ÑìÉä= ëìééäó=é~íÜï~óë= áå=~= ëáãéäÉ=ã~ååÉêK= fíë= Öê~éÜáÅ
Çáëéä~óI=áå=ïÜáÅÜ=éêçÅÉëëÉë=Å~å=ÄÉ=êÉ~Çáäó=~ÇÇÉÇ=çê=êÉãçîÉÇI=Ñ~Åáäáí~íÉë=ëáãéäÉ=~åÇ=É~ëó=ÅêÉ~J
íáçå=çÑ=åÉï=ÑìÉä=ëìééäó=é~íÜï~óëK=pí~åÇ~êÇáòÉÇ=éêçÅÉëë=ÇÉëÅêáéíáçåI=~åÇ=é~íÜï~ó=çêÖ~åáò~J
íáçå=~åÇ=Ü~åÇäáåÖI=ä~êÖÉäó=ÜÉäé=~îçáÇ=ëóëíÉã~íáÅ=ÉêêçêëK

cçê=Éãáëëáçåë=ãçÇÉäáåÖI=bOÇ~í~Ä~ëÉ=Éëíáã~íÉë=íÜêÉÉ=ã~àçê=dedë=ëéÉÅáÑáÉÇ=áå=íÜÉ=hóçíç=éêçíçJ
ÅçäI=å~ãÉäó=Å~êÄçå=ÇáçñáÇÉ=x`lOzI=ãÉíÜ~åÉ=x`eQzI=~åÇ=åáíêçìë=çñáÇÉ=xkOlzK=qÜÉ=`lOJÉèìáî~äÉåí
çÑ= íÜÉ=ÅçãÄáåÉÇ=ded=Éãáëëáçåë=~êÉ= Å~äÅìä~íÉÇ=Äó= íÜÉ=ãçÇÉä=Ä~ëÉÇ=çå= íÜÉ=ÖäçÄ~ä=ï~êãáåÖ
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éçíÉåíá~ä=EdtmF=çÑ=É~ÅÜ=çÑ=íÜÉ=íÜêÉÉ=Ö~ëÉëK=qÜÉ=ÖäçÄ~ä=ï~êãáåÖ=éçíÉåíá~äë=~ë=áåÇáÅ~íÉÇ=Äó=íÜÉ
fåíÉêÖçîÉêåãÉåí~ä=m~åÉä=çå=`äáã~íÉ=`Ü~åÖÉ=Efm``F=ïÉêÉ=ìëÉÇW

`lOW N

`eQW ON

kOlW PNM

qÜÉ=íçí~ä=ÉåÉêÖó=Åçåëìãéíáçå=çÑ=íÜÉ=tqq=é~íÜï~óë=áåÅäìÇÉë=íÜÉ=ÉåÉêÖó=ÅçåíÉåí=çÑ=íÜÉ=éêçJ
ÇìÅÉÇ=ÑìÉä=EáKÉK=áíë=äçïÉê=ÜÉ~íáåÖ=î~äìÉI=çê=iesFK=qÜÉ=íçí~ä=ÉåÉêÖó=ìëÉ=áåÅäìÇÉë=ÉåÉêÖó=Ñêçã=~ää
ëçìêÅÉë=EåçåJêÉåÉï~ÄäÉ=~åÇ=êÉåÉï~ÄäÉFK

• cçê=ÅêìÇÉ=çáäJ=~åÇ=å~íìê~ä=Ö~ëJÇÉêáîÉÇ=ÑìÉäë=íÜÉ=ÉåÉêÖó=ÅçåíÉåí=çÑ=íÜÉ=ÅêìÇÉ=çáä=Éñíê~ÅíÉÇ
áå=íÜÉ=çáä=ÑáÉäÇë=çê=íÜÉ=ÉåÉêÖó=ÅçåíÉåí=çÑ=íÜÉ=å~íìê~ä=Ö~ë=áå=íÜÉ=Ö~ë=ÑáÉäÇë=ï~ë=ÅçåëáÇÉêÉÇK

• cçê=Äáçã~ëëJÇÉêáîÉÇ= ÑìÉäëI=ïÉ= íê~ÅÉÇ= íÜÉ=ÉåÉêÖó=ìëÉ=Ä~Åâ= íç= íÜÉ= ÉåÉêÖó= ÅçåíÉåí= çÑ= íÜÉ
Åêçé=EÉKÖK=íÜÉ=ÉåÉêÖó=ÅçåíÉåí=çÑ=ëìÖ~ê=ÄÉÉí=áå=Å~ëÉ=çÑ=ëìÖ~ê=ÄÉÉíJÇÉêáîÉÇ=ÉíÜ~åçä=ÑìÉäFK

• få=Å~ëÉ=çÑ=êÉåÉï~ÄäÉ=ÉäÉÅíêáÅáíó=EÉKÖK=ïáåÇ=éçïÉêFI=ïÉ=íê~ÅÉÇ=íÜÉ=ÉåÉêÖó=ìëÉ=Ä~Åâ=íç=íÜÉ
ÉåÉêÖó=Åçåí~áåÉÇ=áå=íÜÉ=ÉäÉÅíêáÅáíó=ÖÉåÉê~íÉÇ=Äó=êÉåÉï~ÄäÉ=éçïÉê=ëçìêÅÉëK

• cçê=ÉäÉÅíêáÅáíó= Ñêçã=åìÅäÉ~ê=éçïÉê=éä~åíëI=ïÉ= íê~ÅÉÇ= íÜÉ=ÉåÉêÖó=ìëÉ=Ä~Åâ= íç= íÜÉ= ÉåÉêÖó
Åçåí~áåÉÇ=áå=íÜÉ=ìê~åáìãK=qÜÉ=ë~ãÉ=ãÉíÜçÇçäçÖó=ï~ë=~ééäáÉÇ=íç=íÜÉ=Åç~ä=áå=Åç~äJÑìÉäÉÇ
éçïÉê=éä~åíë=çê=íç=íÜÉ=å~íìê~ä=Ö~ë=áå=å~íìê~ä=Ö~ëJÑìÉäÉÇ=éçïÉê=éä~åíëK

^ë=~å=Éñ~ãéäÉ=çÑ=íÜÉ=Å~äÅìä~íáçå=éêçÅÉëëI=cáÖìêÉ=NJN=ëÜçïë=íÜÉ=ÉåÉêÖó=Ñäçï=áå=~=p~åâÉó=Çá~J
Öê~ã= Ñçê=ÜóÇêçÖÉå=ÇÉêáîÉÇ=îá~=ïççÇó=Äáçã~ëë=Ö~ëáÑáÅ~íáçåK=kçíÉ= íÜ~í= áí= ÉñÅäìÇÉë=ìéëíêÉ~ã
éêçÅÉëëÉë= EÉKÖK= íÜÉ= ëìééäó= çÑ= ïççÇó= Äáçã~ëëF= ~åÇ= ÇçïåëíêÉ~ã= éêçÅÉëëÉë= EÉKÖK= ÜóÇêçÖÉå
ÅçãéêÉëëáçåFK
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cáÖìêÉ=NJNW=p~åâÉó=Çá~Öê~ã=Ñçê=~=Äáçã~ëëJíçJÜóÇêçÖÉå=éä~åí

tççÇó=Äáçã~ëë
NITU=jg

içëëÉë
MKRP=jg

eóÇêçÖÉå=EdeOF
NKMM=jg

d~ëáÑáÅ~íáçå

bäÉÅíêáÅáíó
E~ìñáäá~êóF
MKMU=jg

j`c`

eÉ~í=ÉñéçêíLiçëëÉë
MKNV=jg

MKPP=jg

q~áä=Ö~ë
Emp^F

bñÅÉëë=ÉäÉÅíêáÅáíó
Eíç=ÖêáÇF
MKMS=jg

_áçã~ëë= áë= ÅçåîÉêíÉÇ= íç= ÜóÇêçÖÉå=Äó=Ö~ëáÑáÅ~íáçå=çÑ=ïççÇó=Äáçã~ëëK= qÜÉ= í~áä= Ö~ë= Ñêçã= íÜÉ
éêÉëëìêÉ=ëïáåÖ=~Çëçêéíáçå=éä~åí=Emp^F=áë=ìëÉÇ=áå=~=ãçäíÉå=Å~êÄçå~íÉ=ÑìÉä=ÅÉää=Ej`c`F=éçïÉê
éä~åí= Ñçê= ÉäÉÅíêáÅáíó= ÖÉåÉê~íáçåK= ^= é~êí= çÑ= íÜÉ= ÉäÉÅíêáÅáíó= ÖÉåÉê~íÉÇ= Äó= íÜÉ=j`c`=ãÉÉíë= íÜÉ
~ìñáäá~êó=éçïÉê=åÉÉÇë=çÑ=íÜÉ=Äáçã~ëëJíçJÜóÇêçÖÉå=éä~åíI=ïÜáÅÜ=Åçåëáëíë=çÑ=Äáçã~ëë=Ö~ëáÑáÅ~J
íáçåI=`lJëÜáÑí=~åÇ=mp^K

qÜÉêÉ=~êÉ=ÇáÑÑÉêÉåÅÉë=áå=íÜÉ=ãÉíÜçÇçäçÖó=ìëÉÇ=Ñçê=íÜÉ=ÉåÉêÖó=Å~äÅìä~íáçåë=Åçãé~êÉÇ=íç=íÜ~í
ìëÉÇ=áå=íÜÉ=dj=kçêíÜ=^ãÉêáÅ~å=píìÇóW

• få=Åçåíê~ëí=íç=íÜáë=ëíìÇóI=íÜÉ=dj=kçêíÜ=^ãÉêáÅ~å=píìÇó=tqq=ÉåÉêÖó=Åçåëìãéíáçå=Åçåëáëíë
çÑ=ÉåÉêÖó=äçëí=ÇìêáåÖ=ÑìÉä=éêçÇìÅíáçåI=ëç=íÜÉ=ÉåÉêÖó=ÅçåíÉåí=çÑ=íÜÉ=éêçÇìÅÉÇ=ÑìÉäë= áë=ÉñJ
ÅäìÇÉÇK=qÜáë=áë=ÅçåëáëíÉåí=ïáíÜ=íÜÉ=“ÉåÉêÖó=äçëëÉëÒ=áå=íÜáë=ëíìÇóK
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• cçê=åìÅäÉ~ê=éçïÉê=éä~åíëI=íÜÉ=dj=kçêíÜ=^ãÉêáÅ~å=píìÇó=íê~ÅÉë=íÜÉ=ÉåÉêÖó=ìëÉ=Ä~Åâ=íç=íÜÉ
ÉåÉêÖó=ÅçåíÉåí=çÑ=ÖÉåÉê~íÉÇ=ÉäÉÅíêáÅáíóK= få= íÜáë=ëíìÇó=íÜÉ=ÉåÉêÖó=ìëÉ=ï~ë= íê~ÅÉÇ=Ä~Åâ= íç
íÜÉ=ÉåÉêÖó=ÅçåíÉåí=çÑ=íÜÉ=ìê~åáìãK

píçÅÜ~ëíáÅ=^å~äóëáëW

^ë=ï~ë=íÜÉ=Å~ëÉ=áå=íÜÉ=dj=kçêíÜ=^ãÉêáÅ~å=ëíìÇóI=~=ëíçÅÜ~ëíáÅ=íççä=ï~ë=áãéäÉãÉåíÉÇ=íç=ÉåJ
~ÄäÉ=èì~åíáÑáÅ~íáçå=çÑ=ìåÅÉêí~áåíáÉë=íÜêçìÖÜ=ÅçåÑáÇÉåÅÉ=áåíÉêî~äë=~êçìåÇ=“ÄÉëí=Éëíáã~íÉëÒK=cçê
~ää=íÜÉ=âÉó=áåÇáîáÇì~ä=éêçÅÉëëÉë=ïáíÜáå=~=ÑìÉä=ÅÜ~áå=EáKÉKI=íÜÉ=ã~áå=ëíÉéë=çÑ=éêçÇìÅíáçåI=ÅçåÇáJ
íáçåáåÖI= íê~åëéçêíI=Ü~åÇäáåÖI= ~åÇ=ÇáëÅÜ~êÖÉFI= é~ê~ãÉíêáÅ= éêçÄ~Äáäáíó= î~äìÉë=ïÉêÉ=ÇÉíÉêãáåÉÇ
~åÇ= íÜÉå= áãéäÉãÉåíÉÇ= íç= ëíçÅÜ~ëíáÅ~ääó= ëáãìä~íÉ= íÜÉ= ê~åÖÉ= çÑ= ìåÅÉêí~áåíó= Ñçê= íÜÉ= çîÉê~ää
é~íÜï~ó= áå= èìÉëíáçåK= qÜáë= éÉêãáííÉÇ= íÜÉ= Å~äÅìä~íáçå= çÑ= OMíÜBJáäÉI= RMíÜBJáäÉ= ~åÇ= UMíÜBJáäÉ
î~äìÉë=çÑ=áíë=ìåÇÉêäóáåÖ=éêçÄ~Äáäáíó=ÇáëíêáÄìíáçåK=tÉ=êÉÑÉê=íç=íÜÉ=OMíÜBJáäÉ=~åÇ=UMíÜBJáäÉ=î~äJ
ìÉë=~ë=içïÉê=_çìåÇ=Ei_F=~åÇ=rééÉê=_çìåÇ=Er_FI=êÉëéÉÅíáîÉäóK=qÜÉ=RMíÜBJáäÉI=çê=ãÉÇá~å=î~äìÉ
áë= êÉÑÉêêÉÇ= íç= ~ë= _Éëí= bëíáã~íÉ= E_bFK= cçê= ãçëí= é~ê~ãÉíÉêëI= åçêã~ä= éêçÄ~Äáäáíó= ÇáëíêáÄìíáçåë
ïÉêÉ=~ëëìãÉÇK=cçê=ëçãÉ=é~ê~ãÉíÉêë=~= íêá~åÖìä~ê=ÇáëíêáÄìíáçå=ï~ë=~ëëìãÉÇI=~åÇ= Ñçê=~ää= é~J
ê~ãÉíÉêë=ïáíÜ= ~å= ~ëóããÉíêáÅ= éêçÄ~Äáäáíó= ÇáëíêáÄìíáçåI= ~å= ~ëóããÉíêáÅ= íêá~åÖìä~ê= ÇáëíêáÄìíáçå
ï~ë=~ëëìãÉÇK

NKP cìÉä=pìééäó=m~íÜï~óë

i_pq=~å~äóòÉÇ=QQ= ÑìÉä=é~íÜï~óë= EUU=î~êá~åíë= áå=~ääF= Ñçê=ìëÉ= áå= f`b=~åÇ=c`=Ä~ëÉÇ=é~ëëÉåÖÉê
Å~êëK=qÜáë=ëÉÅíáçå=ÇÉëÅêáÄÉë=íÜÉ=ÑìÉä=é~íÜï~óë=~å~äóòÉÇ=áå=íÜÉ=ëíìÇóK

láäJ_~ëÉÇ=m~íÜï~óë

^=êÉéêÉëÉåí~íáîÉ=bìêçéÉ~å=`êìÇÉ=láä=jáñ=áë=ÇÉäáîÉêÉÇ=îá~=ã~êáíáãÉ=îÉëëÉä=Ñêçã=éçáåí=çÑ=çêáÖáå
íç=~=bìêçéÉ~å=éçêí=EíÜÉ=î~äìÉë=~ëëìãÉÇ=~êÉ=Éèìáî~äÉåí=íç=~=ëÜáééáåÖ=Çáëí~åÅÉ=çÑ=~Äçìí=TISMM
âãFK= kÉ~ê= íÜÉ= éçêíI= êÉÑáåáåÖ= çÑ= ÅêìÇÉ= çáä= íç= Ö~ëçäáåÉ= EY=NM=ééã= ëìäÑìê= ÅçåíÉåíFI= ÇáÉëÉä
EY=NM=ééã=ëìäÑìê=ÅçåíÉåíFI=~åÇ=å~éÜíÜ~=EY=MKQ=ééã=ëìäÑìê=ÅçåíÉåíF=áë=éÉêÑçêãÉÇK==^é~êí=Ñêçã
ëìäÑìêI= ~ää= çíÜÉê= éêçéÉêíáÉë= çÑ= ÇáÉëÉä= ~åÇ= Ö~ëçäáåÉ= ïÉêÉ= ~ëëìãÉÇ= íç= ãÉÉí= íÜÉ= ÑçêíÜÅçãáåÖ
bìêçéÉ~å=OMMR=ëéÉÅáÑáÅ~íáçåëK=b~ÅÜ=çÑ=íÜÉëÉ=éêçÇìÅíë=áë=ÇÉäáîÉêÉÇ=îá~=éáéÉäáåÉI=áåä~åÇ=ëÜáé=çê
ê~áäêç~Ç=í~åâ=íê~áäÉê=íç=~=ÇÉéçíK=cáå~ä=ÇáëíêáÄìíáçå=íç=íÜÉ=êÉÑìÉäáåÖ=ëí~íáçå=áë=~ëëìãÉÇ=íç=ÄÉ=NRM
âã=îá~=í~åâ=íê~áäÉê=íêìÅâK
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k~íìê~ä=d~ëJ_~ëÉÇ=m~íÜï~óë

k~íìê~ä=Ö~ë=EkdF=êÉëçìêÅÉë=ïÉêÉ=ìëÉÇ=íç=éêçÇìÅÉ=ÅçãéêÉëëÉÇ=å~íìê~ä=Ö~ë=E`kdFI=ãÉíÜ~åçäI
cáëÅÜÉê= qêçéëÅÜ= EcqF= ÜóÇêçÅ~êÄçåëI= ÜóÇêçÖÉåI= ~åÇ= jq_b= EÑçê= ÄäÉåÇáåÖ= áå= Ö~ëçäáåÉFK= qÜêÉÉ
ëçìêÅÉë=çÑ=å~íìê~ä=Ö~ë=ïÉêÉ=ÅçåëáÇÉêÉÇ=áå=íÜáë=ëíìÇóW==bìêçéÉ~å=k~íìê~ä=d~ë=jáñI=oìëëá~å=d~ëI
~åÇ=oÉãçíÉ=d~ëK=b~ÅÜ=çÑ= íÜÉëÉ= ëçìêÅÉë= áë= ÇÉÑáåÉÇ= áå=ãçêÉ=ÇÉí~áä= áå= íÜÉ=^ååÉñ=“cìää= _~ÅâJ
ÖêçìåÇ=oÉéçêíÒK

`kd=cêçã=bìêçéÉ~å=k~íìê~ä=d~ë=jáñW k~íìê~ä= Ö~ë= Ñêçã= íÜÉ= bìêçéÉ~å= k~íìê~ä
d~ë=jáñ=áë=ÇÉäáîÉêÉÇ=íç=~=bìêçéÉ~å=êÉÑìÉäáåÖ=ëí~íáçåK=fí=áë=ÅçãéêÉëëÉÇ=Ñêçã=ëìÅíáçå=éêÉëëìêÉë
çÑ=ÉáíÜÉê=Q=jm~=çê=MKN=jm~=~åÇ=ÇáëéÉåëÉÇ=íç=íÜÉ=îÉÜáÅäÉ=~í=~=ÇáëÅÜ~êÖÉ=éêÉëëìêÉ=çÑ=OR=jm~K

`kd=cêçã=oìëëá~å=k~íìê~ä=d~ëW= oìëëá~å= å~íìê~ä= Ö~ë= áë= éáéÉÇ= Ñçê
TIMMM=âã=ÇáëíêáÄìíÉÇ=îá~=kd=ÖêáÇ=íç=~=bìêçéÉ~å=êÉÑìÉäáåÖ=ëí~íáçåK=fí=áë=ÅçãéêÉëëÉÇ=Ñêçã=ëìÅJ
íáçå=éêÉëëìêÉë=çÑ=ÉáíÜÉê=Q=jm~=çê=MKN=jm~=~åÇ=ÇáëéÉåëÉÇ=íç=íÜÉ=îÉÜáÅäÉ=~í=~=ÇáëÅÜ~êÖÉ=éêÉëJ
ëìêÉ=çÑ=OR=jm~K

`kd=cêçã=oÉãçíÉ=d~ë=îá~=ikdW k~íìê~ä= Ö~ë= áë= äáèìÉÑáÉÇ= áå= êÉãçíÉ= äçÅ~J
íáçåë=~åÇ=íê~åëéçêíÉÇ=áå=äáèìÉÑáÉÇ=Ñçêã=îá~=ã~êáíáãÉ=îÉëëÉä=Ñçê=NMIOMM=âãI=íÜÉå=ÇÉäáîÉêÉÇ=íç=~
bìêçéÉ~å=éçêí=~åÇ=ÇáëíêáÄìíÉÇ=Äó=íêìÅâ=RMM=âã=íç=íÜÉ=êÉÑìÉäáåÖ=ëí~íáçåK=qÜÉêÉI=ikd=áë=Éî~éçJ
ê~íÉÇ=íç=`kd=~åÇ=ÇáëéÉåëÉÇ=íç=íÜÉ=îÉÜáÅäÉ=~í=~=ÇáëÅÜ~êÖÉ=éêÉëëìêÉ=çÑ=OR=jm~K

jÉíÜ~åçä=cêçã=bìêçéÉ~å=k~íìê~ä=d~ëW k~íìê~ä= Ö~ë= Ñêçã= íÜÉ= bìêçéÉ~å
k~íìê~ä=d~ë=jáñ=áë=ÇáëíêáÄìíÉÇ=îá~=ÜáÖÜ=éêÉëëìêÉ=ÖêáÇ=íç=~=ÅÉåíê~äáòÉÇ=br=ãÉíÜ~åçä=ëóåíÜÉëáë
éä~åíK=qÜÉêÉI=áí=áë=ëóåíÜÉëáòÉÇ=íç=ãÉíÜ~åçä=áå=~=ÅçãéäÉíÉäó=ëÉäÑJëìÑÑáÅáÉåí=éä~åíK=qÜÉ=ãÉíÜ~åçä
ÑìÉä= áë= ÇáëíêáÄìíÉÇ= îá~= éêçÇìÅí= éáéÉäáåÉI= áåä~åÇ= ëÜáéë= çê= ê~áäêç~Ç= íê~áäÉê= íç= ~= ÇÉéçíK= ^= íêìÅâ
íê~åëéçêíë=íÜÉ=ãÉíÜ~åçä=NRM=âã=íç=íÜÉ=êÉÑìÉäáåÖ=ëí~íáçå=Ñçê=ÇáëéÉåëáåÖ=íç=îÉÜáÅäÉëK

jÉíÜ~åçä=cêçã=oÉãçíÉ=d~ëW k~íìê~ä= Ö~ë= Ñêçã= ~= êÉãçíÉ= äçÅ~íáçå= áë= ÅçåJ
îÉêíÉÇ= íç= ãÉíÜ~åçä= çåëáíÉ= áå= ~= ëÉäÑJëìÑÑáÅáÉåí= ëóåíÜÉëáë= éä~åíK= qÜÉå= íÜÉ= ãÉíÜ~åçä= áë= íê~åëJ
éçêíÉÇ= îá~= ëÜáé= çîÉê= NMIOMM= âã= íç= ~= bìêçéÉ~å= éçêí= ~åÇ= ëíçêÉÇ= áå= ~= ëíçê~ÖÉ= éä~åíK= ^= íêìÅâ
íê~åëéçêíë=íÜÉ=ãÉíÜ~åçä=RMM=âã=íç=íÜÉ=êÉÑìÉäáåÖ=ëí~íáçå=Ñçê=ÇáëéÉåëáåÖ=íç=îÉÜáÅäÉëK

cqJaáÉëÉä=cêçã=bìêçéÉ~å=k~íìê~ä=d~ë=jáñW k~íìê~ä= Ö~ë= Ñêçã= íÜÉ= bìêçéÉ~å
k~íìê~ä=d~ë=jáñ=áë=ÇáëíêáÄìíÉÇ=îá~=ÜáÖÜ=éêÉëëìêÉ=kd=ÖêáÇ=íç=~=ÅÉåíê~äáòÉÇ=br=cqJaáÉëÉä=éä~åíK
qÜÉêÉI=áí=áë=ëóåíÜÉëáòÉÇ=íç=cqJaáÉëÉä=áå=~=ÅçãéäÉíÉäó=ëÉäÑJëìÑÑáÅáÉåí=éä~åíK=qÜÉ=cqJaáÉëÉä=áë=ÇáëJ
íêáÄìíÉÇ=îá~=éêçÇìÅí=éáéÉäáåÉI=áåä~åÇ=ëÜáéë=çê=ê~áäêç~Ç=íê~áäÉê=íç=~=ÇÉéçíK=^=íêìÅâ=íê~åëéçêíë=cqJ
aáÉëÉä=NRM=âã=íç=íÜÉ=êÉÑìÉäáåÖ=ëí~íáçå=Ñçê=ÇáëéÉåëáåÖK
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cqJaáÉëÉä=cêçã=oÉãçíÉ=d~ëW oÉãçíÉ= å~íìê~ä= Ö~ë= áë= ÅçåîÉêíÉÇ= íç= cqJaáÉëÉä
çåëáíÉ= áå=~=ëÉäÑJëìÑÑáÅáÉåí=éä~åí=ïáíÜ=ï~íÉê=~ë=~å=ÉñéçêíÉÇ=ÄóJéêçÇìÅíK=qÜÉåI= íÜÉ=cqJaáÉëÉä= áë
íê~åëéçêíÉÇ=îá~=ã~êáíáãÉ=ëÜáé=Ñçê=NMIOMM=âã=íç=~=bìêçéÉ~å=éçêí=~åÇ=ëíçêÉÇ=áå=~=ëíçê~ÖÉ=éä~åíK
^=íêìÅâ=íê~åëéçêíë=cqJaáÉëÉä=RMM=âã=íç=íÜÉ=êÉÑìÉäáåÖ=ëí~íáçå=Ñçê=ÇáëéÉåëáåÖK

cqJk~éÜíÜ~=cêçã=bìêçéÉ~å=k~íìê~ä=d~ë=jáñW bìêçéÉ~å=k~íìê~ä=d~ë=jáñ=áë=ÇáëíêáÄìíÉÇ
îá~= ÜáÖÜ= éêÉëëìêÉ= kd= ÖêáÇ= íç= ~= ÅÉåíê~äáòÉÇ= br= k~éÜíÜ~= éä~åíK= qÜÉêÉ= áí= áë= ëóåíÜÉëáòÉÇ= áåíç
k~éÜíÜ~=áå=~=ÅçãéäÉíÉäó=ëÉäÑJëìÑÑáÅáÉåí=éä~åíK=qÜÉ=å~éÜíÜ~=ÑìÉä=áë=ÇáëíêáÄìíÉÇ=îá~=éêçÇìÅí=éáéÉJ
äáåÉI=áåä~åÇ=ëÜáéë=çê=ê~áäêç~Ç=íê~áäÉê=íç=~=ÇÉéçíK=cêçã=íÜÉêÉI=~=íêìÅâ=íê~åëéçêíë=íÜÉ=å~éÜíÜ~=Ñçê
NRM=âã=íç=íÜÉ=êÉÑìÉäáåÖ=ëí~íáçå=Ñçê=ÇáëéÉåëáåÖK

cqJk~éÜíÜ~=cêçã=oÉãçíÉ=d~ëW oÉãçíÉ= å~íìê~ä= Ö~ë= áë= ÅçåîÉêíÉÇ= íç
å~éÜíÜ~= çåëáíÉ= áå= ~= ëÉäÑJëìÑÑáÅáÉåí= éä~åí= ïáíÜ= ï~íÉê= ~ë= ~å= ÉñéçêíÉÇ= ÄóJéêçÇìÅíK= qÜÉåI= íÜÉ
å~éÜíÜ~=áë=íê~åëéçêíÉÇ=îá~=ã~êáíáãÉ=îÉëëÉä=Ñçê=NMIOMM=âã=íç=~=bìêçéÉ~å=éçêí=~åÇ=ëíçêÉÇ=áå=~
ëíçê~ÖÉ=éä~åíK=qÜÉåI=~=íêìÅâ=íê~åëéçêíë=å~éÜíÜ~=RMM=âã=íç=íÜÉ=êÉÑìÉäáåÖ=ëí~íáçå=Ñçê=ÇáëéÉåëJ
áåÖK

`deO=cêçã=bìêçéÉ~å=k~íìê~ä=d~ë=jáñW k~íìê~ä= Ö~ë= Ñêçã= íÜÉ= bìêçéÉ~å= k~íìê~ä
d~ë=jáñ=áë=ÇáëíêáÄìíÉÇ=îá~=kd=ÖêáÇ=íç=~=ÅÉåíê~äáòÉÇ=êÉÑçêãÉê= EïáíÜ=ëíÉ~ã=ÉñéçêíF=ïÜÉêÉ= áí= áë
ÅçåîÉêíÉÇ= íç= ÜóÇêçÖÉåK= qÜáë= ÜóÇêçÖÉå= áë= ÇáëíêáÄìíÉÇ= îá~= éáéÉäáåÉ= Ñçê= RM=âã= íç= íÜÉ= êÉÑìÉäáåÖ
ëí~íáçåK=qÜÉ=ÜóÇêçÖÉå= áë=ÅçãéêÉëëÉÇ=Ñêçã=~=ëìÅíáçå=éêÉëëìêÉ=çÑ=NKR=jm~= íç=ÇáëÅÜ~êÖÉ=éêÉëJ
ëìêÉë=çÑ=ÉáíÜÉê=QR=jm~=EÑçê=PR=jm~=]=NR=ø`=îÉÜáÅäÉ=í~åâëF=çê=UU=jm~=EÑçê=TM=jm~=]=NR=ø`
îÉÜáÅäÉ=í~åâëFK

`deO=cêçã=oìëëá~å=máéÉÇ=k~íìê~ä=d~ëW oìëëá~å= å~íìê~ä= Ö~ë= áë= éáéÉÇ= Ñçê
TIMMM=âãI=íÜÉå=ÇáëíêáÄìíÉÇ=îá~=kd=ÖêáÇ=Ñçê=ORM=âã=íç=~=ÅÉåíê~äáòÉÇ=êÉÑçêãÉêI=ïÜÉêÉ=áí=áë=ÅçåJ
îÉêíÉÇ=íç=ÜóÇêçÖÉå=EïáíÜ=ëíÉ~ã=ÉñéçêíFK=qÜáë=ÜóÇêçÖÉå=áë=ÇáëíêáÄìíÉÇ=îá~=éáéÉäáåÉ=Ñçê=RM=âã=íç
íÜÉ=êÉÑìÉäáåÖ=ëí~íáçåK=qÜÉ=ÜóÇêçÖÉå=áë=ÅçãéêÉëëÉÇ=Ñêçã=~=ëìÅíáçå=éêÉëëìêÉ=çÑ=NKR=jm~=íç=ÇáëJ
ÅÜ~êÖÉ=éêÉëëìêÉë=çÑ=ÉáíÜÉê=QR=jm~=EÑçê=PR=jm~=]=NR=ø`=îÉÜáÅäÉ=í~åâëF=çê=UU=jm~=EÑçê=TM=jm~
]=NR=ø`=îÉÜáÅäÉ=í~åâëF=êÉëéÉÅíáîÉäóK

`deO=cêçã=bìêçéÉ~å=k~íìê~ä=d~ë=jáñ=îá~=låëáíÉ=mêçÇìÅíáçåW k~íìê~ä= Ö~ë= Ñêçã= íÜÉ
bìêçéÉ~å=k~íìê~ä=d~ë=jáñ= áë= ÇáëíêáÄìíÉÇ= îá~=kd=ÖêáÇ= íç= íÜÉ= êÉÑìÉäáåÖ= ëí~íáçåK= qÜÉêÉI= çåëáíÉ
êÉÑçêãáåÖ=çÑ=kd=íç=ÜóÇêçÖÉå=áë=éÉêÑçêãÉÇK=qÜÉ=ÜóÇêçÖÉå=áë=ÅçãéêÉëëÉÇ=Ñêçã=~=ëìÅíáçå=éêÉëJ
ëìêÉ=çÑ=NKR=jm~=íç=ÇáëÅÜ~êÖÉ=éêÉëëìêÉë=çÑ=ÉáíÜÉê=QR=jm~=EÑçê=PR=jm~=]=NR=ø`=îÉÜáÅäÉ=í~åâëF
çê=UU=jm~=EÑçê=TM=jm~=]=NR=ø`=îÉÜáÅäÉ=í~åâëFK

ieO=cêçã=bìêçéÉ~å=k~íìê~ä=d~ë=jáñW k~íìê~ä= Ö~ë= Ñêçã= íÜÉ= bìêçéÉ~å= k~íìê~ä
d~ë=jáñ=áë=ÇáëíêáÄìíÉÇ=îá~=kd=ÖêáÇ=íç=~=ÅÉåíê~äáòÉÇ=ëÉäÑJëìÑÑáÅáÉåí=ëíÉ~ã=êÉÑçêãÉê=éä~åí=ïÜáÅÜ
ìëÉë=ÉñÅÉëë=ÜÉ~í= áå=~=ëíÉ~ã=íìêÄáåÉ= Ñçê=ÉäÉÅíêáÅáíó=ÖÉåÉê~íáçåK= qÜáë=ÉäÉÅíêáÅáíó= áë= ÉñéçêíÉÇ= íç
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íÜÉ= äáèìÉÑ~Åíáçå=éä~åíK=qÜÉ=çíÜÉê=é~êí=çÑ= íÜÉ=ÉäÉÅíêáÅáíó= êÉèìáêÉÇ= Ñçê=eOJäáèìÉÑ~Åíáçå= áë=ÖÉåÉêJ
~íÉÇ=Äó=~=kdJ``dqK=qÜÉ=êÉÑçêãÉê=~åÇ=äáèìÉÑ~Åíáçå=éä~åí=~êÉ=áåíÉÖê~íÉÇ=áå=íÜÉ=ë~ãÉ=ÅçãéäÉñ
äçÅ~íÉÇ=ïáíÜáå= íÜÉ=brK=qÜÉ=ieO= áë= íÜÉå= íê~åëéçêíÉÇ=PMM=âã=Äó=ÅêóçÖÉåáÅ= íêìÅâ= íê~áäÉê= íç= íÜÉ
êÉÑìÉäáåÖ=ëí~íáçåK

ieO=cêçã=oìëëá~å=k~íìê~ä=d~ëW oìëëá~å= å~íìê~ä= Ö~ë= áë= éáéÉÇ= Ñçê= TIMMM=âã= ~åÇ= ÇáëíêáÄJ
ìíÉÇ=Ñçê=ORM=âã=îá~=~=kd=ÖêáÇ=íç=~=ÅÉåíê~äáòÉÇ=ëÉäÑJëìÑÑáÅáÉåí=ëíÉ~ã=êÉÑçêãÉê=éä~åí=íÜ~í=ìëÉë
ÉñÅÉëë=ÜÉ~í=áå=~=ëíÉ~ã=íìêÄáåÉ=Ñçê=ÉäÉÅíêáÅáíó=ÖÉåÉê~íáçåK=qÜáë=ÉäÉÅíêáÅáíó=áë=ÉñéçêíÉÇ=íç=íÜÉ=äáèJ
ìÉÑ~Åíáçå=éä~åíK=qÜÉ=çíÜÉê=é~êí=çÑ=íÜÉ=ÉäÉÅíêáÅáíó=êÉèìáêÉÇ=Ñçê=eO=äáèìÉÑ~Åíáçå=áë=ÖÉåÉê~íÉÇ=Äó=~
kdJ``dqK= qÜÉ= êÉÑçêãÉê= ~åÇ= äáèìÉÑ~Åíáçå= éä~åí= ~êÉ= áåíÉÖê~íÉÇ= áå= íÜÉ= ë~ãÉ= ÅçãéäÉñ= äçÅ~íÉÇ
ïáíÜáå=íÜÉ=brK=ieO=áë=íê~åëéçêíÉÇ=Äó=íêìÅâ=Ñçê=PMM=âã=íç=íÜÉ=êÉÑìÉäáåÖ=ëí~íáçåK

ieO=cêçã=oÉãçíÉ=d~ëW oÉãçíÉ= kd= áë= ÅçåîÉêíÉÇ= áå= ~= ÅÉåíê~äáòÉÇ= ëÉäÑJëìÑÑáÅáÉåí= ëíÉ~ã
êÉÑçêãÉê=éä~åí=ìëáåÖ=ÉñÅÉëë=ÜÉ~í=áå=~=ëíÉ~ã=íìêÄáåÉ=Ñçê=ÉäÉÅíêáÅáíó=ÖÉåÉê~íáçåK=qÜáë=ÉäÉÅíêáÅáíó=áë
ÉñéçêíÉÇ=íç=íÜÉ=äáèìÉÑ~Åíáçå=éä~åí=~åÇ=íÜÉ=çíÜÉê=é~êí=çÑ=íÜÉ=ÉäÉÅíêáÅáíó=êÉèìáêÉÇ=Ñçê=eO=äáèìÉÑ~ÅJ
íáçå= áë=ÖÉåÉê~íÉÇ= Äó= ~=kdJ``dqK= qÜÉ= êÉÑçêãÉê= ~åÇ= äáèìÉÑ~Åíáçå=éä~åí= ~êÉ= áåíÉÖê~íÉÇ= áå= íÜÉ
ë~ãÉ=ÅçãéäÉñ=~ëëìãÉÇ= íç=ÄÉ= êÉãçíÉäó= äçÅ~íÉÇ=åÉ~êÄó= íÜÉ=å~íìê~ä=Ö~ë= ÑáÉäÇK= ieO= áë= ëÜáééÉÇ
NMIOMM=âã=íç=bìêçéÉ=~åÇ=íÜÉå=íê~åëéçêíÉÇ=RMM=âã=Äó=ÅêóçÖÉåáÅ=íêìÅâ=íç=íÜÉ=êÉÑìÉäáåÖ=ëí~íáçåK

jq_b=Ñçê=_äÉåÇáåÖ=cêçã=bìêçéÉ~å=k~íìê~ä=d~ë=jáñW = kd= Ñêçã= íÜÉ= bìêçéÉ~å= k~íìê~ä
d~ë=jáñ=áë=ÇáëíêáÄìíÉÇ=îá~=ÜáÖÜ=éêÉëëìêÉ=kd=ÖêáÇ=íç=~=ÅÉåíê~äáòÉÇ=br=ãÉíÜ~åçä=ëóåíÜÉëáë=éä~åíK
qÜÉêÉ= áí= áë= ëóåíÜÉëáòÉÇ= íç= ãÉíÜ~åçä= áå= ~= ÅçãéäÉíÉäó= ëÉäÑJëìÑÑáÅáÉåí= éä~åíK= qÜÉ= ãÉíÜ~åçä= áë
íê~åëéçêíÉÇ=NRM=âã=Äó= íêìÅâ= íç=~= êÉÑáåÉêó=ïÜÉêÉ= áí= áë=éêçÅÉëëÉÇ= íç=jq_b= Ñçê=ÄäÉåÇáåÖ=ïáíÜ
Ö~ëçäáåÉK

bäÉÅíêáÅáíóJ_~ëÉÇ=m~íÜï~óë
bäÉÅíêáÅáíó=ÖÉåÉê~íáçå=áë=~=éêçÅÉëë=áåéìí=Ñçê=ã~åó=é~íÜï~óë=áåÅäìÇáåÖ=`deO=~åÇ=ieO=ÖÉåÉê~íáçå
îá~=ÉäÉÅíêçäóëáëK

båÉêÖó=ëìééäó=ÉÑÑáÅáÉåÅó=~åÇ=êÉä~íÉÇ=ded=Éãáëëáçåë=ÇÉéÉåÇ=ÜÉ~îáäó=çå=íÜÉ=çêáÖáå=çÑ=íÜÉ=ÉäÉÅJ
íêáÅáíóK=få=íÜÉ=tqq=ëíìÇóI=i_pq=ÅçåëáÇÉêÉÇ=ëÉîÉê~ä=é~íÜï~óëW=íÜÉ=E~îÉê~ÖÉF=bìêçéÉ~å=bäÉÅíêáÅáíó
jáñI= ÇÉÇáÅ~íÉÇ= ÅçãÄáåÉÇ= ÅóÅäÉ= Ö~ë= íìêÄáåÉ= éä~åí= E``dqF= ÑìÉäÉÇ= Ñêçã= brJkdJãáñI= ~åÇ= êÉJ
åÉï~ÄäóJÖÉåÉê~íÉÇ=ÉäÉÅíêáÅáíó= Ñêçã=ïáåÇ=éçïÉê= EçåJ=~åÇ=çÑÑëÜçêÉFK= qÜÉ=bìêçéÉ~å=ÉäÉÅíêáÅáíó
ãáñ= áë= ÖÉåÉê~íÉÇ= Ñêçã= ~=ïáÇÉ= ê~åÖÉ= çÑ= éêáã~êó= ÉåÉêÖó= ÑÉÉÇëíçÅâëI= áåÅäìÇáåÖ= åìÅäÉ~êI= Ü~êÇ
Åç~äI=å~íìê~ä=Ö~ëI=ÅêìÇÉ=çáäI=äáÖåáíÉI=ï~ëíÉI=ÜóÇêçéçïÉêI=Äáçã~ëëI=ïáåÇ=éçïÉê=~åÇ=ÖÉçíÜÉêã~ä
EëÉÉ=^ååÉñ=oÉéçêíFK=aáëíêáÄìíáçå=çÑ=ÉäÉÅíêáÅáíó= áë=~ëëìãÉÇ=íç=çÅÅìê=~í=~=ÜáÖÜ=îçäí~ÖÉ=äÉîÉä=E[
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NNM=âsF=Ñçê=ÅÉåíê~ä=éä~åíëI=~í=~=ãÉÇáìãJÜáÖÜ=îçäí~ÖÉ=äÉîÉä=ENMJOM=âsF=Ñçê=çåëáíÉI=~åÇ=~í=~=ãÉJ
Çáìã=îçäí~ÖÉ=äÉîÉä=EMKQ=âsF=Ñçê=ÇáêÉÅí=ìëÉëK

`deO=Ñêçã=êÉÖáçå~ä=ÉäÉÅíêçäóëáëW bäÉÅíêáÅáíó= Ñêçã= íÜÉ= bìêçéÉ~å= bäÉÅíêáÅáíó= jáñI= Ñêçã= çåJ
ëÜçêÉ=~åÇ=çÑÑëÜçêÉ=ïáåÇ=éçïÉê=~åÇ=Ñêçã=íÜÉ=`çãÄáåÉÇ=`óÅäÉ=d~ë=qìêÄáåÉ=E``dqF=éä~åí=ÑÉÇ
ïáíÜ= íÜÉ= êÉéêÉëÉåí~íáîÉ=bìêçéÉ~å=å~íìê~ä=d~ë=jáñ= áë=ÇÉäáîÉêÉÇ= áåíç= íÜÉ=bìêçéÉ~å=ÉäÉÅíêáÅáíó
ÖêáÇK=qÜÉ=ÉäÉÅíêáÅáíó=áë=íê~åëãáííÉÇ=~í=ÜáÖÜ=îçäí~ÖÉ=E[=NNM=âsF=íç=~=ä~êÖÉ=êÉÖáçå~ä=ÉäÉÅíêçäóëáë
éä~åíK=qÜÉ=eO=áë=ÇáëíêáÄìíÉÇ=Äó=éáéÉäáåÉ=EÑçê=~=ã~ñáãìã=Çáëí~åÅÉ=çÑ=RM=âãF=íç=íÜÉ=êÉÑìÉäáåÖ=ëí~J
íáçå=~åÇ=ÅçãéêÉëëÉÇ=Ñêçã=~=ëìÅíáçå=éêÉëëìêÉ=çÑ=NKR=jm~=íç=~=ÇáëÅÜ~êÖÉ=éêÉëëìêÉë=çÑ=ÉáíÜÉê=QR
jm~=EÑçê=PR=jm~=]=NR=ø`=îÉÜáÅäÉ=í~åâëF=çê=UU=jm~=EÑçê=TM=jm~=]=NR=ø`=îÉÜáÅäÉ=í~åâëFK

`deO=Ñêçã=çåëáíÉ=ÉäÉÅíêçäóëáëW= bäÉÅíêáÅáíó= Ñêçã= íÜÉ= bìêçéÉ~å= bäÉÅíêáÅáíó= jáñI= Ñêçã= çåJ
ëÜçêÉ=~åÇ=çÑÑëÜçêÉ=ïáåÇ=éçïÉêI=~åÇ=Ñêçã=íÜÉ=`çãÄáåÉÇ=`óÅäÉ=d~ë=qìêÄáåÉ=E``dqF=éä~åí=ëìéJ
éäáÉÇ=ïáíÜ= íÜÉ= êÉéêÉëÉåí~íáîÉ=bìêçéÉ~å=å~íìê~ä=d~ë=jáñ= áë= ÑÉÇ= áåíç= íÜÉ= bìêçéÉ~å= ÉäÉÅíêáÅáíó
ÖêáÇK=qÜÉ=ÉäÉÅíêáÅáíó=áë=íê~åëãáííÉÇ=îá~=ÜáÖÜ=îçäí~ÖÉ=E[=NNM=âsF=~åÇ=ãÉÇáìãJÜáÖÜ=îçäí~ÖÉ=ENM=J
OM=âsF=éçïÉê=äáåÉë=íç=íÜÉ=ÑáääáåÖ=ëí~íáçåë=~åÇ=ÅçåîÉêíÉÇ=íç=ÜóÇêçÖÉå=îá~=~å=çåëáíÉ=ÉäÉÅíêçäóëáë
éä~åíK=qÜÉ=eO=áë=ÅçãéêÉëëÉÇ=Ñêçã=~=ëìÅíáçå=éêÉëëìêÉ=çÑ=PKM=jm~=íç=ÇáëÅÜ~êÖÉ=éêÉëëìêÉë=çÑ=ÉáJ
íÜÉê= QR=jm~= EÑçê= PR=jm~=]=NR=ø`= îÉÜáÅäÉ= í~åâëF= çê= UU=jm~= EÑçê= TM=jm~=]= NR=ø`= îÉÜáÅäÉ
í~åâëFK

ieO=Ñêçã=ÉäÉÅíêçäóëáë=îá~=ÅÉåíê~ä=ÉäÉÅíêçäóëáë=éä~åíW = bäÉÅíêáÅáíó= Ñêçã= íÜÉ= bìêçéÉ~å
bäÉÅíêáÅáíó= jáñI= çåëÜçêÉ= ~åÇ= çÑÑëÜçêÉ= ïáåÇ= éçïÉê= ~åÇ= íÜÉ= `çãÄáåÉÇ= `óÅäÉ= d~ë= qìêÄáåÉ
E``dqF=éä~åí=çéÉê~íÉÇ=ïáíÜ=íÜÉ=êÉéêÉëÉåí~íáîÉ=bìêçéÉ~å=å~íìê~ä=d~ë=jáñ=áë=ÇÉäáîÉêÉÇ=áåíç=íÜÉ
bìêçéÉ~å=ÉäÉÅíêáÅáíó=ÖêáÇK=bäÉÅíêáÅáíó= áë= íê~åëãáííÉÇ=~í=ÜáÖÜ=îçäí~ÖÉ= E[=NNM=âsF= íç=~= ä~êÖÉ= êÉJ
Öáçå~ä=ÉäÉÅíêçäóëáë=éä~åíK=qÜÉ=ä~êÖÉJëÅ~äÉ=äáèìÉÑ~Åíáçå=éä~åí=áë=~Çà~ÅÉåí=íç=íÜÉ=ÉäÉÅíêçäóëáë=éä~åí
~åÇ=íÜÉ=ieO=áë=ÇáëíêáÄìíÉÇ=Äó=íêìÅâ=PMM=âã=íç=~å=ieO=êÉÑìÉäáåÖ=ëí~íáçåK

_áçã~ëëJ_~ëÉÇ=m~íÜï~óë

få=íÜÉ=tqq=ëíìÇóI=i_pq=Éî~äì~íÉÇ=ÑìÉäë=éêçÇìÅÉÇ=Ñêçã=ïççÇó=Äáçã~ëëI=çíÜÉê= äáÖåçÅÉääìäçëáÅ
ã~ííÉêI= ëìÖ~ê=ÄÉÉíëI=~åÇ=çáä= ëÉÉÇëK=`deO=~åÇ=ãÉíÜ~åçä=~êÉ=çÄí~áåÉÇ=îá~= íÜÉ=Ö~ëáÑáÅ~íáçå=çÑ
ïççÇó=Äáçã~ëëK=`çãéêÉëëÉÇ=ãÉíÜ~åÉ=Ö~ë=E`jdF=áë=~äëç=çÄí~áåÉÇ=îá~=ÄáçÇáÖÉëíáçå=çÑ=ï~ëíÉ
ã~íÉêá~ä=íç=ÄáçÖ~ëI=~åÇ=Ñêçã=ãÉíÜ~åÉ=Éñíê~ÅíáçåK=`deO=áë=~äëç=çÄí~áåÉÇ=Äó=êÉÑçêãáåÖ=íÜÉ=ÉñJ
íê~ÅíÉÇ=ãÉíÜ~åÉ=íç=ÜóÇêçÖÉåK

bíÜ~åçä= EbNMMF= áë= éêçÇìÅÉÇ= Ñêçã= ëìÖ~ê= ÄÉÉíë= Äó= ÅçåîÉåíáçå~ä= ÑÉêãÉåí~íáçå= ~åÇ= Çáëíáää~íáçå
~åÇ=bq_b=EÉKÖK=~ë=ÄäÉåÇáåÖ=ÑÉÉÇëíçÅâF=áë=éêçÇìÅÉÇ=Ñêçã=ëìÖ~ê=ÄÉÉíJÇÉêáîÉÇ=ÉíÜ~åçäK=bíÜ~åçä=áë
~äëç=éêçÇìÅÉÇ=Äó=Éåòóã~íáÅ=ÜóÇêçäóëáëI=ÑÉêãÉåí~íáçå=~åÇ=Çáëíáää~íáçå=çÑ=äáÖåçÅÉääìäçëáÅ=ã~ííÉêI
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PU

ÉKÖK=ëìÖ~ê=ÄÉÉí=éìäéI=Åêçé=êÉëáÇìÉ=çê=ÇÉÇáÅ~íÉÇ=ÅêçéëK=eóÇêçÅ~êÄçå= äáèìáÇë= Ee`iI=ÉKÖK=ÇáÉëÉäI
å~éÜíÜ~F=~êÉ=éêçÇìÅÉÇ=Ñêçã=êÉëáÇì~ä=ïççÇó=Äáçã~ëë=Äó=eqr=EeóÇêç=qÜÉêã~ä=réÖê~ÇáåÖF=~åÇ
cáëÅÜÉêJqêçéëÅÜ=EcqF=ëóåíÜÉëáëK=o~éÉëÉÉÇ=ãÉíÜóä=ÉëíÉê=EojbF=áë=çÄí~áåÉÇ=Ñêçã=ê~éÉëÉÉÇ=Äó=ÉñJ
íê~Åíáçå=~åÇ=ÉëíÉêáÑáÅ~íáçåK=jq_b=áë=çÄí~áåÉÇ=Ñêçã=ïççÇóJÄáçã~ëëJÇÉêáîÉÇ=ãÉíÜ~åçäK

`deO=cêçã=oÉëáÇì~ä=tççÇó=_áçã~ëë=îá~=^ääçíÜÉêã~ä=d~ëáÑáÅ~íáçåW
oÉëáÇì~ä=ïççÇó= Äáçã~ëë= áë= ÅçääÉÅíÉÇ= ~åÇ= íê~åëéçêíÉÇ= RM=âã= íç= ~å= ~ääçíÜÉêã~ä= Ö~ëáÑáÅ~íáçå
éä~åíI=ïÜÉêÉ=áí=áë=Ö~ëáÑáÉÇ=íç=~=ëóåíÜÉëáë=Ö~ë=~åÇ=íÜÉå=éìêáÑáÉÇ=íç=ÜóÇêçÖÉå=îá~=`lJëÜáÑí=~åÇ
mp^=EéêÉëëìêÉ=ëïáåÖ=~ÇëçêéíáçåFK=qÜÉ=ÜóÇêçÖÉå=áë=íê~åëéçêíÉÇ=íÜêçìÖÜ=~=eO=éáéÉäáåÉ=çÑ=NM=âã
íç= íÜÉ= êÉÑìÉäáåÖ= ëí~íáçåK=d~ëÉçìë=ÜóÇêçÖÉå= áë= ÅçãéêÉëëÉÇ= Ñêçã=MKR=jm~= íç=ÇáëÅÜ~êÖÉ=éêÉëJ
ëìêÉë=çÑ=ÉáíÜÉê=QR=jm~=EÑçê=PR=jm~=]=NR=ø`=áå=îÉÜáÅäÉ=í~åâëF=çê=UU=jm~=EÑçê=TM=jm~=]=NR=ø`
áå=îÉÜáÅäÉ=í~åâëFK

`deO=cêçã=tççÇó=_áçã~ëë=îá~=^ääçíÜÉêã~ä=d~ëáÑáÅ~íáçåW mçéä~ê= áë= Åìäíáî~íÉÇI= Ü~êJ
îÉëíÉÇ=~åÇ= íê~åëéçêíÉÇ=RM=âã=íç=~å=~ääçíÜÉêã~ä=Ö~ëáÑáÅ~íáçå=éä~åíI=ïÜÉêÉ= áí= áë=Ö~ëáÑáÉÇ= íç=~
ëóåíÜÉëáë=Ö~ë=~åÇ=íÜÉå=éìêáÑáÉÇ=íç=ÜóÇêçÖÉå=îá~=`lJëÜáÑí=~åÇ=mp^=EéêÉëëìêÉ=ëïáåÖ=~ÇëçêéíáçåFK
qÜÉ=ÜóÇêçÖÉå=áë=íê~åëéçêíÉÇ=íÜêçìÖÜ=~=eO=éáéÉäáåÉ=çÑ=NM=âã=íç=íÜÉ=êÉÑìÉäáåÖ=ëí~íáçåK=d~ëÉçìë
ÜóÇêçÖÉå=áë=ÅçãéêÉëëÉÇ=Ñêçã=MKR=jm~=íç=ÇáëÅÜ~êÖÉ=éêÉëëìêÉë=çÑ=ÉáíÜÉê=QR=jm~=EÑçê=PR=jm~=]
NR=ø`=áå=îÉÜáÅäÉ=í~åâëF==çê=UU=jm~=EÑçê=TM=jm~=]=NR=ø`=áå=îÉÜáÅäÉ=í~åâëFK

jÉíÜ~åçä= cêçã=oÉëáÇì~ä=tççÇó=_áçã~ëë= îá~=d~ëáÑáÅ~íáçå= ~åÇ=jÉíÜ~åçä= póåíÜÉëáëW
oÉëáÇì~ä=ïççÇó=Äáçã~ëë=áë=ÅçääÉÅíÉÇ=~åÇ=íê~åëéçêíÉÇ=RM=âã=íç=~=Ö~ëáÑáÅ~íáçå=éä~åí=ïÜÉêÉ=áí=áë
Ö~ëáÑáÉÇ=~åÇ=ÅçåîÉêíÉÇ=íç=ãÉíÜ~åçäK=qÜÉ=ãÉíÜ~åçä=áë=íêìÅâÉÇ=NRM=âã=íç=íÜÉ=êÉÑìÉäáåÖ=ëí~íáçå
~åÇ=ÇáëéÉåëÉÇK

bíÜ~åçä=cêçã=iáÖåçÅÉääìäçëáÅ=_áçã~ëë=îá~=båòóã~íáÅ=eóÇêçäóëáëW iáÖåçÅÉääìäçëáÅ= ÄáçJ
ã~ëëI=ÅçåëáëíáåÖ=çÑ=Åêçé=êÉëáÇìÉ=EÉKÖK=ëíê~ïFI=ëìÖ~ê=ÄÉÉí=éìäéI=~åÇ=ÇÉÇáÅ~íÉÇ=Åêçé=éä~åí~íáçå
EÉKÖK= éçéä~êFI= áë= ÅçääÉÅíÉÇ= ~åÇ= íê~åëéçêíÉÇ=RM=âã= íç= ~å= ÉíÜ~åçä= éä~åíK= qÜÉêÉ= íÜÉ= Äáçã~ëë= áë
éêçÅÉëëÉÇ=Äó= Éåòóã~íáÅ= ÜóÇêçäóëáëI= ÑÉêãÉåí~íáçåI= ~åÇ=Çáëíáää~íáçå= íç= ÉíÜ~åçäK= qÜÉ= ÉíÜ~åçä= áë
íêìÅâÉÇ=NRM=âã=íç=íÜÉ=êÉÑìÉäáåÖ=ëí~íáçå=~åÇ=ÇáëéÉåëÉÇK

bíÜ~åçä=cêçã=pìÖ~ê=_ÉÉí=îá~=cÉêãÉåí~íáçåL=aáëíáää~íáçåW pìÖ~ê= ÄÉÉíë= ~êÉ= Åìäíáî~íÉÇI
ÅçääÉÅíÉÇ=~åÇ=íê~åëéçêíÉÇ=RM=âã=íç=~å=ÉíÜ~åçä=éä~åíK=qÜÉêÉ=íÜÉ=ÄÉÉíë=~êÉ=éêçÅÉëëÉÇ=íç=ÉíÜ~J
åçä=Äó= ÑÉêãÉåí~íáçå=~åÇ=Çáëíáää~íáçåK= qÜÉ=ÉíÜ~åçä= áë= íêìÅâÉÇ=NRM=âã= íç= íÜÉ= êÉÑìÉäáåÖ= ëí~íáçå
~åÇ=ÇáëéÉåëÉÇK==qÜÉ=~ëëìãéíáçåë=çå=ìëÉ=çÑ=ÄóJéêçÇìÅíëI=íÜÉ=êÉÑÉêÉåÅÉ=Åêçé=ëóëíÉãI=~åÇ=ÑáÉäÇ
Éãáëëáçåë=çÑ=kOl=Å~å=Ü~îÉ=~=Çê~ã~íáÅ=áãé~Åí=çå=íÜÉ=ÉåÉêÖó=~åÇ=ded=Ä~ä~åÅÉëK=^=åìãÄÉê=çÑ
ÇáÑÑÉêÉåí=ëÅÉå~êáçë=ïÉêÉ=áåÅäìÇÉÇ=íç=Éî~äì~íÉ=íÜÉëÉ=ÉÑÑÉÅíëW



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=tÉääJíçJí~åâ

PV

^ÖêáÅìäíìê~ä=êÉÑÉêÉåÅÉ=ëóëíÉãë=~åÇ=kOl=ëÅÉå~êáçëW

NK oçí~íáçå~ä= ëÉíJ~ëáÇÉ=éä~åíÉÇ=ïáíÜ=bÖóéíá~å=ÅäçîÉê=ïáíÜ=kOl=Å~äÅìä~íÉÇ=~ÅÅçêÇáåÖ= íç= íÜÉ
fm``=ÖìáÇÉäáåÉë

OK oçí~íáçå~ä= ëÉíJ~ëáÇÉ=éä~åíÉÇ=ïáíÜ= êóÉ= Öê~ëë=ïáíÜ=kOl= Å~äÅìä~íÉÇ= ~ÅÅçêÇáåÖ= íç= íÜÉ= fm``
ÖìáÇÉäáåÉëK

PK mêçÇìÅíáçå=çÑ= ÉíÜ~åçä= Ñêçã=ÄÉÉíë= áå= ÅçåàìåÅíáçå=ïáíÜ= ëìÖ~ê= éêçÇìÅíáçå= ~åÇ=kOl= ÉãáëJ
ëáçåë=Å~äÅìä~íÉÇ=~ÅÅçêÇáåÖ=íç=bÅçÄáä~å=ENVVSF

_óJéêçÇìÅí=çéíáçåë=ÅçåëáÇÉêÉÇ=ïÉêÉW

E~F pìÖ~ê=ÄÉÉí=éìäé=ìëÉÇ=~ë=ÑìÉä

EÄF= pìÖ~ê=ÄÉÉí=éìäé=ìëÉÇ=~ë=~åáã~ä=ÑÉÉÇ

EÅF bíÜ~åçä=éêçÇìÅÉÇ=áå=ëìÖ~ê=êÉÑáåÉêó=~ÅÅçêÇáåÖ=íç=xbÅçÄáä~å=NVVSz

eóÇêçÅ~êÄçå=iáèìáÇë=cêçã=oÉëáÇì~ä=tççÇó=_áçã~ëëW
oÉëáÇì~ä=ïççÇó=Äáçã~ëë= áë=ÅçääÉÅíÉÇ=~åÇ= íê~åëéçêíÉÇ=RM=âã=íç=~=Äáçã~ëë=éêçÅÉëëáåÖ=éä~åíK
qÜÉêÉI=íÜÉ=Äáçã~ëë=áë=ÅçåîÉêíÉÇ=íç=e`JäáèìáÇë=Äó=ÉáíÜÉê=eqr=EeóÇêç=qÜÉêã~ä=réÖê~ÇáåÖF=ïáíÜ
ÇçïåëíêÉ~ã=eal= EeóÇêçJaÉJlñóÖÉå~íáçåF=çê=Ö~ëáÑáÅ~íáçå= íç= ëóåíÜÉëáë=Ö~ë=~åÇ=ÇçïåëíêÉ~ã
cq=póåíÜÉëáëK=qÜÉ=e`JäáèìáÇë=~êÉ=íêìÅâÉÇ=NRM=âã=íç=íÜÉ=êÉÑìÉäáåÖ=ëí~íáçå=~åÇ=ÇáëéÉåëÉÇK

o~éÉëÉÉÇ=jÉíÜóä=bëíÉê=EojbF=cêçã=o~éÉ=pÉÉÇW o~éÉ= ëÉÉÇ= çê= ëìåÑäçïÉê= ëÉÉÇ= áë= ÅìäíáJ
î~íÉÇI=ÅçääÉÅíÉÇ=~åÇ=íê~åëéçêíÉÇ=Äó=íêìÅâ=RM=âã=íç=~å=çáä=éêçÅÉëëáåÖ=éä~åíK=qÜÉêÉ=íÜÉ=çáä=áë=ÉñJ
íê~ÅíÉÇI= êÉÑáåÉÇ=~åÇ= ÉëíÉêáÑáÉÇ=ïáíÜ=ãÉíÜ~åçäK= qÜÉ=éä~åí= çáä= ÉëíÉê= áë= íê~åëéçêíÉÇ=NRM=âã= Ñçê
ÄäÉåÇáåÖ=ïáíÜ=ÇáÉëÉä=ÑìÉäK

bq_b=cêçã=pìÖ~ê=_ÉÉíë=îá~=bíÜ~åçäW pìÖ~ê= ÄÉÉíë= ~êÉ= Åìäíáî~íÉÇI= ÅçääÉÅíÉÇ= ~åÇ
íê~åëéçêíÉÇ=RM=âã=íç=~å=ÉíÜ~åçä=éä~åíK=qÜÉêÉ= íÜÉ=Äáçã~ëë= áë=éêçÅÉëëÉÇI= ÑÉêãÉåíÉÇ=~åÇ=ÇáëJ
íáääÉÇ=íç=ÉíÜ~åçäK=qÜÉ=ÉíÜ~åçä=áë=íêìÅâÉÇ=NRM=âã=íç=íÜÉ=êÉÑáåÉêóI=éêçÅÉëëÉÇ=íç=bq_bI=~åÇ=ìëÉÇ
~ë=~=Ö~ëçäáåÉ=ÄäÉåÇëíçÅâK

jÉíÜ~åÉ=cêçã=lêÖ~åáÅ=t~ëíÉ=îá~=cÉêãÉåí~íáçåW lêÖ~åáÅ=ï~ëíÉ= Ñêçã= ÜçìëÉÜçäÇëI
Å~íÉêáåÖI= ~åÇ= íÜÉ= ÑççÇ= áåÇìëíêó= áë= ÅçåîÉêíÉÇ= íç= ÄáçÖ~ë= Äó= ÑÉêãÉåí~íáçåK= fí= áë= ~ëëìãÉÇ= íÜ~í
íÜÉêÉ=áë=åç=~ÇÇáíáçå~ä= íê~åëéçêí=çÑ= íÜÉ=ï~ëíÉ= áå=Åçãé~êáëçå=íç=ÅìêêÉåí=ï~ëíÉ=Çáëéçë~äK=^ÑíÉê
éìêáÑáÅ~íáçåI=íÜÉ=ãÉíÜ~åÉ=ÅçåíÉåí=áë=~Äçìí=VRBK=qÜÉ=ãÉíÜ~åÉ=áë=íê~åëéçêíÉÇ=íç=~=`kdJÑáääáåÖ
ëí~íáçå=Äó=éáéÉäáåÉ=EÉKÖK=îá~=íÜÉ=å~íìê~ä=Ö~ë=ÖêáÇF=~åÇ=íÜÉå=ÅçãéêÉëëÉÇ=íç=OR=jm~K
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`deO=cêçã=lêÖ~åáÅ=t~ëíÉ=îá~=cÉêãÉåí~íáçå=íç=jÉíÜ~åÉ=~åÇ=oÉÑçêãáåÖW lêÖ~åáÅ
ï~ëíÉ= Ñêçã=ÜçìëÉÜçäÇëI=Å~íÉêáåÖ=~åÇ= íÜÉ= ÑççÇ= áåÇìëíêó= áë= ÅçåîÉêíÉÇ= íç=ÄáçÖ~ë=Äó= ÑÉêãÉåí~J
íáçåK=fí=áë=~ëëìãÉÇ=íÜ~í=íÜÉêÉ=áë=åç=~ÇÇáíáçå~ä=íê~åëéçêí=çÑ=íÜÉ=ï~ëíÉ=áå=Åçãé~êáëçå=íç=ÅìêêÉåí
ï~ëíÉ=Çáëéçë~äK=^ÑíÉê=éìêáÑáÅ~íáçåI=íÜÉ=ãÉíÜ~åÉ=ÅçåíÉåí=áë=~Äçìí=VRBK=qÜÉ=ãÉíÜ~åÉ=áë=íê~åëJ
éçêíÉÇ=íç=~=êÉÑìÉäáåÖ=ëí~íáçå=Äó=éáéÉäáåÉ= EÉKÖK=îá~= íÜÉ=å~íìê~ä=Ö~ë=ÖêáÇFK=qÜÉêÉ= áí= áë= êÉÑçêãÉÇ
çåëáíÉ=íç=ÜóÇêçÖÉåK=d~ëÉçìë=ÜóÇêçÖÉå=áë=ÅçãéêÉëëÉÇ=Ñêçã=NKRjm~=íç=ÇáëÅÜ~êÖÉ=éêÉëëìêÉë=çÑ
ÉáíÜÉê=QR=jm~=EÑçê=PR=jm~=]=NR=ø`=áå=îÉÜáÅäÉ=í~åâëF==çê=UU=jm~=EÑçê=TM=jm~=]=NR=ø`=áå=îÉÜáJ
ÅäÉ=í~åâëFK

jq_b=cêçã=oÉëáÇì~ä=tççÇó=_áçã~ëë=aÉêáîÉÇ=jÉíÜ~åçäW =oÉëáÇì~ä=ïççÇó=Äáçã~ëë
áë=ÅçääÉÅíÉÇ=~åÇ=íê~åëéçêíÉÇ=RM=âã=íç=~=Ö~ëáÑáÅ~íáçå=éä~åí=ïÜÉêÉ=áí= áë=Ö~ëáÑáÉÇ=~åÇ=ÅçåîÉêíÉÇ
íç=ãÉíÜ~åçäK=qÜÉ=ãÉíÜ~åçä=áë=íêìÅâÉÇ=NRM=âã=íç=íÜÉ=êÉÑáåÉêóI=éêçÅÉëëÉÇ=íç=jq_bI=~åÇ=ìëÉÇ=~ë
~=Ö~ëçäáåÉ=ÄäÉåÇëíçÅâK

dbkbo^i=obj^ohp=lk=_flj^ppJabofsba=m^qet^vpW

cìÉä= ëìééäó= é~íÜï~óë=Ä~ëÉÇ= çå= Äáçã~ëë= Ñêçã= êÉëáÇìÉë= ~ë=ïÉää= ~ë= Äáçã~ëë= Ñêçã=éä~åí~íáçå
Ü~îÉ=ÄÉÉå=ÅçåëáÇÉêÉÇK=qÜÉ=éä~åí~íáçå=çÑ=Åêçéë=ÖÉåÉê~íÉë=ÇáêÉÅí=~åÇ=áåÇáêÉÅí=kOl=Éãáëëáçåë=~í
íÜÉ=ÑáÉäÇK=qÜÉ=kOl=Éãáëëáçåë=~êÉ=Å~äÅìä~íÉÇ=~ÅÅçêÇáåÖ=íç=íÜÉ= fm``=ÖìáÇÉäáåÉë=çÑ=NVVSK=^ÇÇáJ
íáçå~ä=kOl=Éãáëëáçåë=~êÉ=ÖÉåÉê~íÉÇ=Äó=íÜÉ=éêçÇìÅíáçå=çÑ=ëóåíÜÉíáÅ=ÑÉêíáäáòÉêëK

aáêÉÅí=kOl=ÉãáëëáçåëW qÜÉ=Ñçêã~íáçå=~åÇ=ÇÉÅçãéçëáíáçå=çÑ=kOl=áå=ëçáäë=ÇÉéÉåÇë=çå=î~êáJ
çìë=ÅçåíêçääáåÖ=é~ê~ãÉíÉêëK=qÜÉ=ã~áå=Ñ~Åíçêë=~êÉ=~Éê~íáçåI=ï~íÉê=ÅçåíÉåíI=Åäáã~íÉ=~åÇ=~î~áäJ
~Äáäáíó=çÑ=k=~åÇ=çêÖ~åáÅ=ã~íÉêá~äK=qÜÉ=~ãçìåí=çÑ=kOl=ÉãáííÉÇ=Ñêçã=ëçáäë=áë=~äëç=áåÑäìÉåÅÉÇ=Äó
íÜÉ=ëçáäÛë=ÅÜ~ê~ÅíÉêáëíáÅëI=ëìÅÜ=~ë=ëçáä=íÉñíìêÉ=~åÇ=ÇÉåáíêáÑáÅ~íáçå=~ÅíáîáíóK=líÜÉê=Ñ~Åíçêë=íÜ~í=áåJ
ÑäìÉåÅÉ=íÜÉ=kOl=Éãáëëáçåë=Ñêçã=ëçáäë=~êÉ=ÑêÉÉòáåÖI=íÜ~ïáåÖI=ÇêóáåÖ=~åÇ=êÉïÉííáåÖK

fåÇáêÉÅí=kOl=ÉãáëëáçåëW qÜÉ=ÑÉêíáäáòÉê=k=íÜ~í= áë=åçí=ìíáäáòÉÇ=Äó=íÜÉ=Åêçé=áë=ÉáíÜÉê=ëíçêÉÇ= áå
íÜÉ=ëçáä=çê= äçëí=Ñêçã=íÜÉ=ëóëíÉãK=fí= áë= äçëí= íÜêçìÖÜ=íÜÉ= äÉ~ÅÜáåÖ=çÑ=åáíê~íÉ=íç=ÖêçìåÇï~íÉê=çê
íÜÉ=êìåçÑÑ=çÑ=ëçáä=íç=ëìêÑ~ÅÉ=ï~íÉêI=çê=áí=áë=îçä~íáäáòÉÇ=íÜêçìÖÜ=~ããçåá~=îçä~íáäáò~íáçå=çê=åáíêáÑáJ
Å~íáçåL=ÇÉåáíêáÑáÅ~íáçå=~ë=klñI=kOl=~åÇ=kOK=qÜÉ=åáíêçÖÉå=íÜ~í=äÉ~îÉë=íÜÉ=~ÖêáÅìäíìê~ä=ëóëíÉã=áë
ÉîÉåíì~ääó=ÉáíÜÉê=ÇÉåáíêáÑáÉÇ=íç=kOI=éêçÇìÅáåÖ=~=ëã~ää=Ñê~Åíáçå=çÑ=kOlI=çê=ëíçêÉÇ=áå=ëÉÇáãÉåíë=çÑ
~èì~íáÅ=ëóëíÉãëK=qÜÉêÉ=áë=~=ä~êÖÉ=Ä~åÇïáÇíÜ=áåÇáÅ~íÉÇ=áå=íÜÉ=fm``=dìáÇÉäáåÉëK=qÜÉêÉÑçêÉI=íÜÉêÉ
áë=~= ä~êÖÉ=ìåÅÉêí~áåíó=ÅçåÅÉêåáåÖ= íÜÉ=~ãçìåí=çÑ=kOl=ìëÉÇ= Ñçê= íÜÉ=Å~äÅìä~íáçå=çÑ=ded=ÉãáëJ
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ëáçåë=Ñêçã=ÄáçÑìÉäë=éä~åí~íáçåK=qÜÉ=ìëÉ=çÑ=íÜÉ=ÇÉÑ~ìäí=î~äìÉë=Ñçê=íÜÉ=éä~åí~íáçå=çÑ=ÉåÉêÖó=Åêçéë
éêçîáÇÉë=çåäó=~=êçìÖÜ=Éëíáã~íáçå=çÑ=íÜÉ=ded=ÉãáëëáçåëK

qÜÉêÉ= áë=~äëç=~=êÉä~íáçåëÜáé=ÄÉíïÉÉå=íÜÉ=~ëëìãÉÇ=êÉÑÉêÉåÅÉ=ëóëíÉã=~åÇ=êÉëìäíáåÖ=kOl=ÉãáëJ
ëáçåëK=fÑ=~=kJÑáñáåÖ=ÅçîÉê=Åêçé=ïÉêÉ=áåÅäìÇÉÇ=áå=~=Åêçé=êçí~íáçå=ëóëíÉãI=ëóåíÜÉíáÅ=ÑÉêíáäáòÉê=~åÇ
íÜÉêÉÑçêÉ=áåÇáêÉÅí=Éãáëëáçåë=çÑ=kOl=EÉKÖK=Ñêçã=äÉ~ÅÜáåÖ=~åÇ=êìåçÑÑF=ïçìäÇ=ÄÉ=ë~îÉÇK=fÑ=íÜáë=kJ
ÑáñáåÖ=ÅçîÉê=Åêçé=áë=êÉéä~ÅÉÇ=Äó=íÜÉ=ÉåÉêÖó=ÅêçéI=ãçêÉ=ëóåíÜÉíáÅ=ÑÉêíáäáòÉê=ïáää=ÄÉ=êÉèìáêÉÇI=åçí
çåäó=Ñçê=íÜÉ=ÉåÉêÖó=Åêçé=áíëÉäÑ=Äìí=~äëç=Ñçê=íÜÉ=êÉéä~ÅÉÇ=kJÑáñáåÖ=ÅçîÉê=Åêçé=ïáíÜáå=íÜÉ=Åêçé=êçJ
í~íáçå=ëóëíÉãK=qÜìëI=~=éÉå~äíó=Ü~ë=ÄÉÉå=~ééäáÉÇ=áå=ïÜÉå=~=kJÑáñáåÖ=Åêçé=áë=ìëÉÇ=~ë=íÜÉ=êÉÑÉêJ
ÉåÅÉ=ëóëíÉãK

cçê=ëìÖ~ê=ÄÉÉí=~åÇ=ê~éÉëÉÉÇ=éä~åí~íáçå=íÜÉ=éä~åí=êÉëáÇìÉë=EÉKÖK=ëíê~ïF=~êÉ=éäçïÉÇ=áå=Ñçê=ÑÉêJ
íáäáòÉêI=~åÇ=~ë=~=êÉëìäíI=íÜÉ=~ééäáÅ~íáçå=çÑ=ëóåíÜÉíáÅ=ÑÉêíáäáòÉê=Å~å=ÄÉ=êÉÇìÅÉÇK

`êÉÇáíëW qÜÉ=ÅçåîÉêëáçå=çÑ=ëìÖ~ê=ÄÉÉí=íç=ÉíÜ~åçä=ÖÉåÉê~íÉë=ëìÖ~ê=ÄÉÉí=éìäé=~ë=~=ÄóJéêçÇìÅí
EíÜÉ=ëäçé= = J= áíëÉäÑ= ~=ÄóJéêçÇìÅí= J= áë=éêçÅÉëëÉÇ= áå=~=ÄáçÖ~ë=éä~åíFK= qÜÉ=ÄóJéêçÇìÅí= ëìÖ~ê=ÄÉÉí
éìäé=Å~å=ÄÉ=ìëÉÇ=~ë=ÑìÉä=ÉKÖK=Ñçê=ÜÉ~í=ÖÉåÉê~íáçå=çê=~ë=~åáã~ä=ÑçÇÇÉêK=cçê=íÜÉ=Å~äÅìä~íáçå=çÑ=~å
~åáã~ä=ÑçÇÇÉê=ÅêÉÇáí= áí= áë=~ëëìãÉÇ=íÜ~í=íÜÉ=éìäé=ëìÄëíáíìíÉë= Ñçê=ëçóÄÉ~åë= áãéçêíÉÇ=Ñêçã=íÜÉ
rp^K

cçê=ê~éÉ=ëÉÉÇ=ãÉíÜóä=ÉëíÉê=EojbF=ÅêÉÇáíë=Ü~îÉ=ÄÉÉå=ÅçåëáÇÉêÉÇ=Ñçê=íÜÉ=ÅêìëÜÉÇ=ê~éÉ=ëÉÉÇ=~åÇ
íÜÉ=ÖäóÅÉêáåK=qÜÉ=ÖäóÅÉêáå=Ñêçã=íÜÉ=ojbJéä~åí=ëìÄëíáíìíÉë=Ñçê=ÅçåîÉåíáçå~ääó=éêçÇìÅÉÇ=ÖäóÅÉêáå
áå=íÜÉ=ÅÜÉãáÅ~ä=áåÇìëíêóK

_çìåÇëW cçê=î~êá~åíë=ìëáåÖ=fm``=ÇÉêáîÉÇ=kOl=ÉãáëëáçåëI=íÜÉ=äçïÉê=fm``=î~äìÉë=ïÉêÉ=ìëÉÇ
íç=Å~äÅìä~íÉ=íÜÉ=i_=î~äìÉK=qÜÉ=ìééÉê=î~äìÉ=Ñçê=íÜÉ=r_=î~äìÉ=~åÇ=íÜÉ=ÇÉÑ~ìäí=î~äìÉ=Ñçê=íÜÉ=_b
î~äìÉ=ïÉêÉ=ìëÉÇ=áå=íÜÉ=jçåíÉ=`~êäç=ëáãìä~íáçåK

líÜÉê=~ëëìãéíáçåëW qÜÉ= íê~åëéçêí= Çáëí~åÅÉ= ÄÉíïÉÉå= íÜÉ= ÅçåîÉêëáçå= éä~åí= ~åÇ= íÜÉ= ÑáääáåÖ
ëí~íáçå=Ñçê=Äáçã~ëëJÇÉêáîÉÇ=ÑìÉäë=áë=ÖÉåÉê~ääó=ëÜçêíÉê=íÜ~å=íÜ~í=çÑ=Ñçëëáä=ÇÉêáîÉÇ=ÑìÉäë=ëáåÅÉ=íÜÉ
Äáçã~ëë=ÅçåîÉêëáçå=éä~åíë=~êÉ=ëã~ääÉê=~åÇ=ãçêÉ=ÇÉÅÉåíê~äáòÉÇK=qÜÉ=ÑìÉä=áë=íê~åëéçêíÉÇ=ÇáêÉÅíäó
Ñêçã=íÜÉ=Äáçã~ëë=ÅçåîÉêëáçå=éä~åí=íç=íÜÉ=ÑáääáåÖ=ëí~íáçå=ïÜáäÉ=Ñçëëáä=Ä~ëÉÇ=ÑìÉäë=~êÉ=Ñáêëí=íê~åëJ
éçêíÉÇ=íç=~=ÇÉéçí=Ñêçã=ïÜáÅÜ=íÜÉó=~êÉ=Ñáå~ääó=ÇáëíêáÄìíÉÇ=íç=íÜÉ=ÑáääáåÖ=ëí~íáçåëK=qÜÉêÉÑçêÉI=~
NRM=âã=íê~åëéçêí=Çáëí~åÅÉ=ÄÉíïÉÉå=ÅçåîÉêëáçå=éä~åí=~åÇ=ÑáääáåÖ=ëí~íáçå=áë=~ëëìãÉÇ=Ñçê=~ää=äáèJ
ìáÇ=ÑìÉäëK



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=tÉääJíçJq~åâ

QO

^ÖêáÅìäíìê~ä=Å~êÄçå=êÉäÉ~ëÉ=~åÇ=ëÉèìÉëíê~íáçåW içåÖJíÉêã= ëÉí= ~ëáÇÉ= ä~åÇI= é~ëíìêÉä~åÇë
~åÇ= ÑçêÉëíë= íÜ~í= ~êÉ= ÅçåîÉêíÉÇ= Ñçê= ~ÖêáÅìäíìê~ä= ÑççÇ= Åêçéë= êÉäÉ~ëÉ= ä~êÖÉ= ~ãçìåíë= çÑ= Å~êÄçå
ïÜáÅÜI= ÇìÉ= íç= éÜóëáÅ~äI= ÅÜÉãáÅ~ä= ~åÇ= ÄáçÅÜÉãáÅ~ä= êÉ~ÅíáçåëI= ~êÉ= ÅçåîÉêíÉÇ= íç= `lOK= lå= íÜÉ
çíÜÉê=Ü~åÇI=ïÜÉå=ä~åÇ=ìëÉÇ=Ñçê=ÑççÇ=Åêçéë=áë=ÅçåîÉêíÉÇ=íç=äÉëë=áåíÉåëáîÉ=~ÖêáÅìäíìêÉ=ëìÅÜ=~ë
éçéä~ê=éä~åí~íáçåI=Å~êÄçå=ëÉèìÉëíê~íáçå=Å~å=çÅÅìêK=qÜÉ=îçäìãÉ=çÑ=íÜÉëÉ=Éãáëëáçåë=î~êáÉë=ÇÉJ
éÉåÇáåÖ=çå=ãçÇáÑáÅ~íáçåë=çÑ=ãáÅêçÅäáã~íÉ=~åÇ=ëçáä=ÅçåÇáíáçåë=ÇìÉ=íç=Åêçé=ëÉäÉÅíáçåI=ëçáä= íáääJ
~ÖÉI= ãìäÅÜáåÖI= ÑÉêíáäáò~íáçåI= áêêáÖ~íáçå= ~åÇ= äáãáåÖ= ~åÇ= çÅÅìêë= ìåíáä= ~= åÉï= ÉèìáäáÄêáìã= áë
êÉ~ÅÜÉÇK=_ÉÅ~ìëÉ=çÑ=íÜáë=ìåÅÉêí~áåíóI=ïÉ=Ü~îÉ=åÉÖäÉÅíÉÇ=Å~êÄçå=êÉäÉ~ëÉ=~åÇ=Å~êÄçå=ëÉèìÉëJ
íê~íáçå=áå=íÜáë=ëíìÇóK

NKQ oÉëìäíë

QQ=tqq=é~íÜï~óë=ïáíÜI=áå=íçí~ä=UU=î~êá~åíë=ïÉêÉ=áåîÉëíáÖ~íÉÇK=cêçã=íÜÉëÉ=tqq=é~íÜï~óë=PO
Ü~îÉ=ÄÉÉå=ëÉäÉÅíÉÇ=Ñçê=tqt=áåíÉÖê~íáçåK=qÜçëÉ=é~íÜï~óë=ëÉäÉÅíÉÇ=Ñçê=tqt= áåíÉÖê~íáçå=~êÉ
ÜáÖÜäáÖÜíÉÇ= áå= áí~äáÅë= ~åÇ= ìåÇÉêäáåÉÇ= áå= q~ÄäÉ= NJNI= q~ÄäÉ= NJOI= q~ÄäÉ= NJP= ~åÇ= q~ÄäÉ= NJQ= ~åÇ
äáëíÉÇ=áå=q~ÄäÉ=PJNK

láä=_~ëÉÇ=m~íÜï~óë
_Éëí=bëíáã~íÉ=ÉåÉêÖó=~åÇ=ÖêÉÉåÜçìëÉ=Ö~ë=î~äìÉë= Ñçê=éêçÇìÅíáçå=çÑ= ÑìÉäë= Ñêçã= ÅêìÇÉ=çáä= ~êÉ
ëÜçïå=áå=q~ÄäÉ=NJNK=båÉêÖó=áåéìíë=~åÇ=ÖêÉÉåÜçìëÉ=Ö~ëÉë=ïÉêÉ=ÜáÖÜÉëí=Ñçê=Ö~ëçäáåÉI=Äìí=êÉä~J
íáîÉäó=äçï=Ñçê=~ää=íÜêÉÉ=é~íÜï~óëK

q~ÄäÉ=NJNW= láä=_~ëÉÇ=m~íÜï~óëW=båÉêÖó= áåéìíI= båÉêÖó=içëëÉë=~åÇ=ded=bãáëëáçåë
E_Éëí=bëíáã~íÉ=E_bF=s~äìÉëF

m~íÜJ
ï~ó
kçK

båÉêÖó
áåéìí
xjgLjg

båÉêÖó
äçëëÉë
xjgLjgz

ded
xÖ=`lOJ
ÉèìKLjgz

`êìÇÉ=_~ëÉÇ=m~íÜï~óë

N d~ëçäáåÉ=EëìäÑìê=ÅçåíÉåí=Y=NM=ééãF NKNS MKNS NPKO

O aáÉëÉä=EëìäÑìê=ÅçåíÉåí=Y=NM=ééãF NKNO MKNO NMKQ

P k~éÜíÜ~=EëìäÑìê=ÅçåíÉåí=Y=MKQ=ééãF NKNN MKNN VKV



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=tÉääJíçJí~åâ

QP

k~íìê~ä=d~ë=_~ëÉÇ=m~íÜï~óë
q~ÄäÉ=NJO=ëÜçïë=ÄÉëí=Éëíáã~íÉ=î~äìÉë=Ñçê=íÜÉ=å~íìê~ä=Ö~ë=é~íÜï~óëK=båÉêÖó=äçëëÉë=~åÇ=ÖêÉÉåJ
ÜçìëÉ=Ö~ë=Éãáëëáçåë=ïÉêÉ=äçïÉëí=Ñçê=íÜÉ=`kd=é~íÜï~ó=~åÇ=ÜáÖÜÉëí=Ñçê=äáèìáÇ=ÜóÇêçÖÉåK

q~ÄäÉ=NJOW= k~íìê~ä= d~ë= _~ëÉÇ= m~íÜï~óëW= båÉêÖó= áåéìíI= båÉêÖó= içëëÉë= ~åÇ= ded
bãáëëáçåë=E_Éëí=bëíáã~íÉ=E_bF=s~äìÉëF

m~íÜï~ó
kçK

båÉêÖó
áåéìí
xjgLjg

båÉêÖó
äçëëÉë
xjgLjgz

ded
xÖ=`lOJ
ÉèìKLjgz

k~íìê~ä=d~ë=_~ëÉÇ=m~íÜï~óë

Q `kdW=br=kd=ãáñI=éEáåF=Z=QKM=jm~ NKNO MKNO U

R `kdW=br=kd=ãáñI=éEáåF=Z=MKN=jm~ NKOM MKOM NQ

S `kd=Ñêçã=oìëëá~å=éáéÉÇ=kdI=éEáåF=Z=QKM=jm~ NKPR MKPR OP

T `kd=Ñêçã=oìëëá~å=éáéÉÇ=kdI=éEáåF=Z=MKN=jm~ NKQP MKQP OV

U `kdW=ikd=Ñêçã=êÉãçíÉ=äçÅ~íáçå NKOQ MKOQ NS

V jÉleW=Ñêçã=br=kd=ãáñ NKSP MKSP OR

NM jÉleW=Ñêçã=êÉãçíÉ=äçÅ~íáçå NKSO MKSO OT

NN cqaW=Ñêçã=br=kd=ãáñ NKTQ MKTQ PM

NO cqaW=Ñêçã=êÉãçíÉ=äçÅ~íáçå NKSV MKSV OU

NP cqkW=Ñêçã=br=kd=ãáñ NKTR MKTR PO

NQ cqkW=Ñêçã=êÉãçíÉ=äçÅ~íáçå NKTM MKTM PM

NR `deO=Ñêçã=br=kd=ãáñ=áå=ÅÉåíê~ä=éä~åí=EÑçê=PR=jm~=îÉÜáÅäÉ
í~åâëF

NKRT MKRT UU

NS `deOW=Ñêçã=br=kd=ãáñ=áå=ÅÉåíê~ä=éä~åí=EÑçê=TM=jm~=îÉÜáJ
ÅäÉ=í~åâëF

NKSN MKSN VM



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=tÉääJíçJq~åâ

QQ

m~íÜï~ó
kçK

båÉêÖó
áåéìí
xjgLjg

båÉêÖó
äçëëÉë
xjgLjgz

ded
xÖ=`lOJ
ÉèìKLjgz

NT `deOW=Ñêçã=oìëëá~å=éáéÉÇ=kd=áå=ÅÉåíê~ä=éä~åí=EÑçê=PR=jm~
îÉÜáÅäÉ=í~åâëF

NKUS MKUS NMT

NU `deOW=Ñêçã=oìëëá~å=éáéÉÇ=kd=áå=ÅÉåíê~ä=éä~åí=EÑçê=TM=jm~
îÉÜáÅäÉ=í~åâëF

NKVM MKVM NMV

NV `deOW=br=kd=ãáñ=áå=çåëáíÉ=éêçÇìÅíáçå=EÑçê=PR=jm~=îÉÜáJ
ÅäÉ=í~åâëF

NKUP MKUP NMN

OM `deOW=br=kd=ãáñ=áå=çåëáíÉ=éêçÇìÅíáçå=EÑçê=TM=jm~=îÉÜáJ
ÅäÉ=í~åâëF

NKUT MKUT NMP

ON ieOW=br=kd=ãáñ=áå=ÅÉåíê~ä=éä~åí OKNQ NKNQ NOQ

OO ieOW=Ñêçã=oìëëá~å=éáéÉÇ=kd=áå=ÅÉåíê~ä=éä~åí OKSN NKSN NRQ

OP ieOW=Ñêçã=êÉãçíÉ=äçÅ~íáçå OKRR NKRR NQT

OQ jq_b=Ñêçã=kd=ÇÉêáîÉÇ=ãÉíÜ~åçä=Ebr=kd=ãáñF NKOU MKOU NU

qÜÉ= ëçìêÅÉ= çÑ= å~íìê~ä= Ö~ë= ÑÉÉÇëíçÅâ= Ü~ë= ~= ä~êÖÉ= áãé~Åí= çå=ded= Éãáëëáçåë= Ñçê= å~íìê~ä= Ö~ë
Ä~ëÉÇ=é~íÜï~óëK=cáÖìêÉ=NJO=ëÜçïë=íÜÉ=ëìééäó=çÑ=`kdI=å~íìê~ä=Ö~ë=ÇÉêáîÉÇ=`deO=~åÇ=å~íìê~ä
Ö~ë=ÇÉêáîÉÇ=ieO=~ë=~å=Éñ~ãéäÉK



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=tÉääJíçJí~åâ

QR

cáÖìêÉ=NJOW=`kd=~åÇ=eóÇêçÖÉå=Ñêçã=å~íìê~ä=Ö~ëW=tqq=ded=Éãáëëáçåë

M OM QM SM UM NMM NOM NQM NSM NUM

`kdJbr=kdJjáñI=éEáåF=ZQKM=jm~

`kdJoìëëá~å=kdI=éEáåF=ZQKM=jm~

`kdJbr=kdJjáñI=éEáåF=ZMKN=jm~

`kdJoìëëá~å=kdI=éEáåF=ZMKN=jm~

`kdJikd=fãéçêí

`deOJbr=kdJjáñ=EÅÉåíê~äF

`deOJbr=kdJjáñ=EçåJëáíÉF

`deOJoìëëá~å=kd=EÅÉåíê~äF

ieOJbr=kdJjáñ=EÅÉåíê~äF

ieOJoìëëá~å=kd=EÅÉåíê~äF

ieOJieO=fãéçêí

`lOJÉèìáî~äÉåí=xÖLjg=çÑ=Ñáå~ä=ÑìÉäz

rëÉ=çÑ=íÜÉ=bìêçéÉ~å=kdJjáñ=çÑÑÉêë=íÜÉ=äçïÉëí=ÉåÉêÖó=~åÇ=ded=ìëÉK=^=ëáÖåáÑáÅ~åí=Éñé~åëáçå
çÑ= å~íìê~ä= Ö~ë= ÇÉã~åÇ= Äó= íÜÉ= íê~åëéçêí= ëÉÅíçê=ïçìäÇI= ÜçïÉîÉêI= åÉÅÉëëáí~íÉ= ~ÇÇáíáçå~ä= Ö~ë
áãéçêíëK=cìÉä=ëìééäó=é~íÜï~óë=Ä~ëÉÇ=çå=oìëëá~å=å~íìê~ä=Ö~ë=ÖÉåÉê~íÉ=ÜáÖÜÉê=ded=Éãáëëáçåë
íÜ~å=íÜÉ=br=ÖêáÇ=ãáñI=áÑ=~ää=çíÜÉê=é~ê~ãÉíÉêë=~êÉ=âÉéí=Åçåëí~åí=EÉKÖK=ëéÉÅáÑáÅ~íáçå=çÑ=íÜÉ=ÇÉäáîJ
ÉêÉÇ= ÑìÉäI= `kd= ëìÅíáçå=éêÉëëìêÉI= ÉíÅKFK= qÜáë= êÉëìäíë= ä~êÖÉäó= Ñêçã= ÅçãéêÉëëçê= ÉåÉêÖó= êÉèìáêÉJ
ãÉåíë=~äçåÖ=íÜÉ=äçåÖ=éáéÉäáåÉ=~åÇ=ãÉíÜ~åÉ=äçëëÉëK

ikd=Ñêçã=êÉãçíÉ=ëçìêÅÉë=~äëç= áåîçäîÉë= áåÅêÉ~ëÉÇ=ÉåÉêÖó=ìëÉ=~åÇ=ded=Éãáëëáçåë=Åçãé~êÉÇ
ïáíÜ=br=ÖêáÇ=Ö~ëK

bäÉÅíêáÅáíó=_~ëÉÇ=m~íÜï~óë
q~ÄäÉ=NJP=ëÜçïë=ÄÉëí=Éëíáã~íÉ=î~äìÉë= Ñçê=ÉäÉÅíêáÅáíóJÄ~ëÉÇ=é~íÜï~óëK=bäÉÅíêáÅáíó=éêçÇìÅÉÇ=~í
íÜÉ=ïáåÇ=éçïÉê= ëáíÉ=ï~ë= ÇÉÑáåÉÇ= íç= ÄÉ= NMMB=ÉÑÑáÅáÉåíK= _~ëÉÇ= çå= íÜáë= ÇÉÑáåáíáçåI= é~íÜï~óë
éêçÇìÅáåÖ=ÜóÇêçÖÉå=Ñêçã=ïáåÇ=éçïÉê=Ü~Ç=íÜÉ= äçïÉëí=ÉåÉêÖó= äçëëÉë=~åÇ= äçïÉëí=ÖêÉÉåÜçìëÉ



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=tÉääJíçJq~åâ

QS

Ö~ëÉëK=qÜÉ=ÜáÖÜÉëí=ÉåÉêÖó=äçëëÉë=~åÇ=ÖêÉÉåÜçìëÉ=Ö~ëÉë=ïÉêÉ=Ñçê=é~íÜï~óë=Ä~ëÉÇ=çå=ÜóÇêçJ
ÖÉå=ÖÉåÉê~íÉÇ=Ñêçã=br=jáñ=ÉäÉÅíêáÅáíóK

q~ÄäÉ=NJPW= bäÉÅíêáÅáíó= _~ëÉÇ= m~íÜï~óëW= båÉêÖó= áåéìíI= båÉêÖó= içëëÉë= ~åÇ= ded
bãáëëáçåë=E_Éëí=bëíáã~íÉ=E_bF=s~äìÉëF

m~íÜï~ó
kçK

båÉêÖó
áåéìí
xjgLjg

båÉêÖó
äçëëÉë
xjgLjgz

ded
xÖ=`lOJ
ÉèìKLjgz

bäÉÅíêáÅáíó=_~ëÉÇ=m~íÜï~óë

OR bäÉÅíêáÅáíó=EMKQâs=äÉîÉäF=Ñêçã=br=ÉäÉÅíêáÅáíó=ãáñ OKUT NKUT NOV

OS bäÉÅíêáÅáíó=EMKQâs=äÉîÉäF=Ñêçã=ïáåÇéçïÉê NKMP MKMP M

OT bäÉÅíêáÅáíó=EMKQâs=äÉîÉäF=Ñêçã=``dq OKMP NKMP NNT

OU `deOW=br=ãáñ=ÉäÉÅíêçäóëáë=áå=êÉÖáçå~ä=ÉäÉÅíêçäóëáë=éä~åí=EÑçê
PR=jm~=îÉÜáÅäÉ=í~åâëF

QKRV PKRV OMS

OV `deOW=ïáåÇ= ÉäÉÅíêçäóëáë= áå= êÉÖáçå~ä= ÉäÉÅíêçäóëáë= éä~åí= EÑçê
PR=jm~=îÉÜáÅäÉ=í~åâëF

NKSR MKSR M

PM `deOW=``dq=ÉäÉÅíêçäóëáë= áå=êÉÖáçå~ä=ÉäÉÅíêçäóëáë=éä~åí=EÑçê
PR=jm~=îÉÜáÅäÉ=í~åâëF

PKOR OKOR NUT

PN `deOW=br=ãáñ=ÉäÉÅíêçäóëáë=áå=êÉÖáçå~ä=ÉäÉÅíêçäóëáë=éä~åí=EÑçê
TM=jm~=îÉÜáÅäÉ=í~åâëF

QKSQ PKSQ OMU

PO `deOW=ïáåÇ= ÉäÉÅíêçäóëáë= áå= êÉÖáçå~ä= ÉäÉÅíêçäóëáë= éä~åí= EÑçê
TM=jm~=îÉÜáÅäÉ=í~åâëF

NKSS MKSS M

PP `deOW=``dq=ÉäÉÅíêçäóëáë= áå=êÉÖáçå~ä=ÉäÉÅíêçäóëáë=éä~åí=EÑçê
TM=jm~=îÉÜáÅäÉ=í~åâëF

PKPM OKPM NVM

PQ `deOW= br= ãáñ= çåëáíÉ= ÉäÉÅíêçäóëÉë= EÑçê= PR= jm~= îÉÜáÅäÉ
í~åâëF

QKSM PKSM OMT

PR `deOW=ïáåÇ=çåëáíÉ=ÉäÉÅíêçäóëÉë=EÑçê=PR=jm~=îÉÜáÅäÉ=í~åâëF NKSR MKSR M

PS `deOW=``dq=çåëáíÉ=ÉäÉÅíêçäóëÉë=EÑçê=PR=jm~=îÉÜáÅäÉ=í~åâëF PKOS OKOS NUU
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PT `deOW= br= ãáñ= çåëáíÉ= ÉäÉÅíêçäóëÉë= EÑçê= TM= jm~= îÉÜáÅäÉ
í~åâëF

QKSQ PKSQ OMU

PU `deOW=ïáåÇ=çåëáíÉ=ÉäÉÅíêçäóëÉë=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF NKSS MKSS M

PV `deOW=``dq=çåëáíÉ=ÉäÉÅíêçäóëÉë=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF PKOS OKOS NUU

QM ieOW=br=ãáñ=ÉäÉÅíêçäóëáë=áå=ÅÉåíê~ä=ÉäÉÅíêçäóëáë=éä~åí RKPU QKPU OQO

QN ieOW=ïáåÇ=ÉäÉÅíêçäóëáë=áå=ÅÉåíê~ä=ÉäÉÅíêçäóëáë=éä~åí NKVR MKVR O

QO ieOW=``dq=ÉäÉÅíêçäóëáë=áå=ÅÉåíê~ä=ÉäÉÅíêçäóëáë=éä~åí PKUN OKUN OOM

_áçã~ëë=_~ëÉÇ=m~íÜï~óë
q~ÄäÉ=NJQ=Çáëéä~óë=ÄÉëí=Éëíáã~íÉ=ÉåÉêÖó=áåéìíë=~åÇ=ÖêÉÉåÜçìëÉ=Ö~ë=Éãáëëáçåë=Ñçê=íÜÉ=Äáçã~ëë
é~íÜï~óëK=^äíÜçìÖÜ=ÉåÉêÖó= äçëëÉë=ïÉêÉ=êÉä~íáîÉäó=ÜáÖÜI=ãçëí=çÑ= íÜÉ= äçëí=ÉåÉêÖó=ï~ë=êÉåÉïJ
~ÄäÉK=båÉêÖó=äçëëÉë=~åÇ=ÖêÉÉåÜçìëÉ=Ö~ë=Éãáëëáçåë=ïÉêÉ=ÖÉåÉê~ääó= äçïÉê= Ñçê= íÜçëÉ=é~íÜï~óë
áåîçäîáåÖ=êÉëáÇì~ä=Äáçã~ëë=çê=ï~ëíÉ=éêçÇìÅíëK=qÜáë=êÉëìäíë=Ñêçã=íÜÉ=Ñ~Åí=íÜ~í=áåéìíë=~åÇ=ÉãáëJ
ëáçåë= Ñçê= íÜÉ=Åìäíáî~íáçå=çÑ= íÜÉ=Äáçã~ëë=ïÉêÉ=åçí= êÉèìáêÉÇ= Ñçê= íÜÉëÉ=é~íÜï~óëK=pçãÉ=çÑ= íÜÉ
é~íÜï~óë=Ü~îÉ=åÉÖ~íáîÉ=ÖêÉÉåÜçìëÉ=Ö~ë=Éãáëëáçåë=ÇìÉ=íç=~=ÅêÉÇáí=Ñçê=Å~êÄçå=ëÉèìÉëíÉêÉÇ=áå
íÜÉ=Äáçã~ëë=îá~=`lO=ìéí~âÉK=lÑ=íÜÉ=ÇáÑÑÉêÉåí=ÑìÉäëI=ojb=~åÇ=jq_b=Ü~Ç=êÉä~íáîÉäó=äçï=ÉåÉêÖó
äçëëÉëI=Äìí=íÜÉëÉ=~êÉ=íêÉ~íÉÇ=áå=íÜÉ=ëíìÇó=~ë=ÄäÉåÇáåÖ=ëíçÅâë=çåäóI=~åÇ=åçí=~ë=éìêÉ=ÑìÉäëK

q~ÄäÉ=NJQW= _áçã~ëë=_~ëÉÇ=m~íÜï~óëW=båÉêÖó= áåéìíI= båÉêÖó= içëëÉë= ~åÇ=ded=bãáëJ
ëáçåë=E_Éëí=bëíáã~íÉ=E_bF=s~äìÉëF
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_áçã~ëë=_~ëÉÇ=m~íÜï~óë

QP `deOW=Ö~ëáÑáÅ~íáçå=çÑ=êÉëáÇì~ä=ïççÇó=Äáçã~ëë=áå=NM=jtíÜ

éä~åí=EÑçê=PR=jm~=îÉÜáÅäÉ=í~åâëF
NKUQ MKUQ SKV
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QQ `deOW=Ö~ëáÑáÅ~íáçå=çÑ=êÉëáÇì~ä=ïççÇó=Äáçã~ëë=áå=NM=jtíÜ

éä~åí=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF
NKUU MKUU TKM

QR `deOW=Ö~ëáÑáÅ~íáçå=çÑ=êÉëáÇì~ä=ïççÇó=Äáçã~ëë=áå=OKR=jtíÜ

éä~åí=EÑçê=PR=jm~=îÉÜáÅäÉ=í~åâëF
OKMU NKMU UKP

QS `deOW=Ö~ëáÑáÅ~íáçå=çÑ=êÉëáÇì~ä=ïççÇó=Äáçã~ëë=áå=OKR=jtíÜ

éä~åí=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF
OKNO NKNO UKR

QT `deOW= Ö~ëáÑáÅ~íáçå= çÑ=ïççÇó= Äáçã~ëë= Ñêçã= éä~åí~íáçå= çÑ
éçéä~ê=áå=NM=jtíÜ=éä~åí=EÑçê=PR=jm~=îÉÜáÅäÉ=í~åâëF

NKUV MKUV ONKP

QU `deOW= Ö~ëáÑáÅ~íáçå= çÑ=ïççÇó= Äáçã~ëë= Ñêçã= éä~åí~íáçå= çÑ
éçéä~ê=áå=NM=jtíÜ=éä~åí=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF

NKVN MKVN ONKT

QV `deOW= Ö~ëáÑáÅ~íáçå= çÑ=ïççÇó= Äáçã~ëë= Ñêçã= éä~åí~íáçå= çÑ
éçéä~ê=áå=OKR=jtíÜ=éä~åí=EÑçê=PR=jm~=îÉÜáÅäÉ=í~åâëF

OKNP NKNP OQKS

RM `deOW= Ö~ëáÑáÅ~íáçå= çÑ=ïççÇó= Äáçã~ëë= Ñêçã= éä~åí~íáçå= çÑ
éçéä~ê=áå=OKR=jtíÜ=éä~åí=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF

OKNS NKNS ORKO

RN jÉleW= Ö~ëáÑáÅ~íáçå= çÑ= êÉëáÇì~ä=ïççÇó= Äáçã~ëë= EÖ~ëáÑáÉêW
_`iF

NKUT MKUT JSNKU

RO jÉleW= Ö~ëáÑáÅ~íáçå= çÑ= êÉëáÇì~ä=ïççÇó= Äáçã~ëë= EÖ~ëáÑáÉêW
cê~ã~íçãÉF

OKTM NKTM JRVKM

RP bNMMW= Éåòóã~íáÅ= ÜóÇêçäóëáë= çÑ= äáÖåçÅÉääìäçëÉ= EÅêçé= êÉëáJ
ÇìÉF

OKTU NKTU JRRKT

RQ bNMMW= Éåòóã~íáÅ= ÜóÇêçäóëáë= çÑ= äáÖåçÅÉääìäçëÉ= EëìÖ~ê= ÄÉÉí
éìäéF

QKRV PKRV JTMKP

RR bNMMW= Éåòóã~íáÅ= ÜóÇêçäóëáë= çÑ= äáÖåçÅÉääìäçëÉ= Eéä~åí~íáçå
çÑ=éçéä~êF

OKVV NKVV JOVKR

RS bNMMW= ÅçåîÉåíáçå~ä= ÑÉêãÉåí~íáçå= çÑ= ëìÖ~ê= ÄÉÉí= Eî~êá~åí
N~F

OKOQ NKOQ JPMKR

RT bNMMW= ÅçåîÉåíáçå~ä= ÑÉêãÉåí~íáçå= çÑ= ëìÖ~ê= ÄÉÉí= Eî~êá~åí OKRU NKRU JSKN
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NÄF

RU bNMMW= ÅçåîÉåíáçå~ä= ÑÉêãÉåí~íáçå= çÑ= ëìÖ~ê= ÄÉÉí= Eî~êá~åí
NÅF

OKOM NKOM PKM

RV bNMMW= ÅçåîÉåíáçå~ä= ÑÉêãÉåí~íáçå= çÑ= ëìÖ~ê= ÄÉÉí= Eî~êá~åí
O~F

OKOO NKOO JPQKO

SM bNMMW= ÅçåîÉåíáçå~ä= ÑÉêãÉåí~íáçå= çÑ= ëìÖ~ê= ÄÉÉí= Eî~êá~åí
OÄF

OKRR NKRR JNRKN

SN bNMMW= ÅçåîÉåíáçå~ä= ÑÉêãÉåí~íáçå= çÑ= ëìÖ~ê= ÄÉÉí= Eî~êá~åí
OÅF

OKNU NKNU MKN

SO bNMMW= ÅçåîÉåíáçå~ä= ÑÉêãÉåí~íáçå= çÑ= ëìÖ~ê= ÄÉÉí= Eî~êá~åí
P~F

OKOM NKOM JRRKP

SP bNMMW= ÅçåîÉåíáçå~ä= ÑÉêãÉåí~íáçå= çÑ= ëìÖ~ê= ÄÉÉí= Eî~êá~åí
PÄF

OKRO NKRO JPNKN

SQ bNMMW= ÅçåîÉåíáçå~ä= ÑÉêãÉåí~íáçå= çÑ= ëìÖ~ê= ÄÉÉí= Eî~êá~åí
PÅF

OKNS NKNS JNPKQ

SR e`iW= ëçäáÇë= íç= äáèìáÇë= EÇáÉëÉäLå~éÜíÜ~F= Ñêçã= êÉëáÇì~ä
ïççÇó=Äáçã~ëë=îá~=eqrLeal=éêçÅÉëë

NKVQ MKVQ JSTKQ

SS e`iW= ëçäáÇë= íç= äáèìáÇë= EÇáÉëÉäLå~éÜíÜ~F= Ñêçã= êÉëáÇì~ä
ïççÇó=Äáçã~ëë=îá~=cq=ëóåíÜÉëáë

OKOP NKOP JSOKM

ST ojbW=ÄáçJÉëíÉê=Ñêçã=ê~éÉ=ëÉÉÇ=Eî~êá~åí=N~F OKNP NKNP JQKQ

SU ojbW=ÄáçJÉëíÉê=Ñêçã=ê~éÉ=ëÉÉÇ=Eî~êá~åí=NÄF NKTS MKTS JPOKO

SV ojbW=ÄáçJÉëíÉê=Ñêçã=ê~éÉ=ëÉÉÇ=Eî~êá~åí=O~F OKMT NKMT JOQKP

TM ojbW=ÄáçJÉëíÉê=Ñêçã=ê~éÉ=ëÉÉÇ=Eî~êá~åí=OÄF NKTM MKTM JQUKM

TN ojbW=ÄáçJÉëíÉê=Ñêçã=ê~éÉ=ëÉÉÇ=Eî~êá~åí=P~F OKNQ NKNQ NKO

TO ojbW=ÄáçJÉëíÉê=Ñêçã=ê~éÉ=ëÉÉÇ=Eî~êá~åí=PÄF NKTT MKTT JOSKO
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TP ojbW=ÄáçJÉëíÉê=Ñêçã=ê~éÉ=ëÉÉÇ=Eî~êá~åí=Q~F OKNQ NKNQ JQMKM

TQ ojbW=ÄáçJÉëíÉê=Ñêçã=ê~éÉ=ëÉÉÇ=Eî~êá~åí=QÄF NKTT MKTT JSRKO

TR bq_b=Ñêçã=ëìÖ~ê=ÄÉÉí=ÇÉêáîÉÇ=ÉíÜ~åçä=Eî~êá~åí=N~F NKST MKST MKP

TS bq_b=Ñêçã=ëìÖ~ê=ÄÉÉí=ÇÉêáîÉÇ=ÉíÜ~åçä=Eî~êá~åí=NÄF NKTV MKTV NMKN

TT bq_b=Ñêçã=ëìÖ~ê=ÄÉÉí=ÇÉêáîÉÇ=ÉíÜ~åçä=Eî~êá~åí=NÅF NKSS MKSS NPKO

TU bq_b=Ñêçã=ëìÖ~ê=ÄÉÉí=ÇÉêáîÉÇ=ÉíÜ~åçä=Eî~êá~åí=O~F NKSS MKSS JNKQ

TV bq_b=Ñêçã=ëìÖ~ê=ÄÉÉí=ÇÉêáîÉÇ=ÉíÜ~åçä=Eî~êá~åí=OÄF NKTU MKTU SKP

UM bq_b=Ñêçã=ëìÖ~ê=ÄÉÉí=ÇÉêáîÉÇ=ÉíÜ~åçä=Eî~êá~åí=OÅF NKSR MKSR NOKN

UN bq_b=Ñêçã=ëìÖ~ê=ÄÉÉí=ÇÉêáîÉÇ=ÉíÜ~åçä=Eî~êá~åí=P~F NKSR MKSR JUKP

UO bq_b=Ñêçã=ëìÖ~ê=ÄÉÉí=ÇÉêáîÉÇ=ÉíÜ~åçä=Eî~êá~åí=PÄF NKTT MKTT MKS

UP bq_b=Ñêçã=ëìÖ~ê=ÄÉÉí=ÇÉêáîÉÇ=ÉíÜ~åçä=Eî~êá~åí=PÅF NKSR MKSR TKN

UQ `jdW=ÄáçÖ~ë=ÇÉêáîÉÇ=ÅçãéêÉëëÉÇ=ãÉíÜ~åÉ=Ö~ë NKQU MKQU JRSKT

UR `deOW= ëíÉ~ã= êÉÑçêãáåÖ= çÑ= ÄáçÖ~ë= EÑçê= PR= jm~= îÉÜáÅäÉ
í~åâëF

OKOQ NKOQ MKQ

US `deOW= ëíÉ~ã= êÉÑçêãáåÖ= çÑ= ÄáçÖ~ë= EÑçê= TM= jm~= îÉÜáÅäÉ
í~åâëF

OKOS NKOS MKQ

UT jq_b= Ñêçã= êÉëáÇì~ä= ïççÇó= Äáçã~ëë= ÇÉêáîÉÇ= ãÉíÜ~åçä
EÖ~ëáÑáÉêW=_`iF

NKPP MKPP OKM

UU jq_b= Ñêçã= êÉëáÇì~ä= ïççÇó= Äáçã~ëë= ÇÉêáîÉÇ= ãÉíÜ~åçä
EÖ~ëáÑáÉêW=cê~ã~íçãÉF

NKQV MKQV OKT

qÜÉ=ÉåÉêÖó=äçëëÉë=ëÜçïå=áå=íÜÉ=~ÄçîÉ=í~ÄäÉ=Åçåëáëí=ãçëíäó=çÑ=êÉåÉï~ÄäÉ=ÉåÉêÖóK=aÉí~áäë=~êÉ
ëÜçïå=áå=cáÖìêÉ=NJTI=cáÖìêÉ=NJU=~åÇ=cáÖìêÉ=NJVK

^ë=éêÉîáçìëäó=ãÉåíáçåÉÇI=íÜÉêÉ=áë=ïáÇÉ=ìåÅÉêí~áåíó=ÅçåÅÉêåáåÖ=ded=Éãáëëáçåë=êÉëìäíáåÖ=Ñêçã
Äáçã~ëëJÇÉêáîÉÇ=ÑìÉäëK=qÜáë=áë=ÇìÉ=éêáåÅáé~ääó=íç=kOlK=cáÖìêÉ=NJP=ëÜçïë=íÜÉ=ded=Éãáëëáçåë=Ñçê
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RN

íÜÉ=ëìééäó=çÑ=ëìÖ~ê=ÄÉÉíJÇÉêáîÉÇ=ÉíÜ~åçä=~ë=~å=Éñ~ãéäÉK

cáÖìêÉ=NJPW= bíÜ~åçä= Ñêçã= ëìÖ~ê= ÄÉÉíW= tqq= ded= ÉãáëëáçåëN= EÄÉëí= Éëíáã~íÉ= ~åÇ
Ä~åÇïáÇíÜF=ÇÉéÉåÇáåÖ=çå=ÇáÑÑÉêÉåí=~ëëìãéíáçåë

JTM JSM JRM JQM JPM JOM JNM M NM OM PM

s~êá~åí=EN~F

s~êá~åí=ENÄF

s~êá~åí=ENÅF

s~êá~åí=EO~F

s~êá~åí=EOÄF

s~êá~åí=EOÅF

s~êá~åí=EP~F

s~êá~åí=EPÄF

s~êá~åí=EPÅF

`lOJÉèìáî~äÉåí=xÖLjg=çÑ=ÉíÜ~åçäz

kOl=Éãáëëáçåë
ÇÉêáîÉÇ=Ñêçã
bÅçÄáä~å=NVVS

kOl
Éãáëëáçåë
Å~äÅìä~íÉÇ=
~ÅÅçêÇáåÖ
íç=fm``

oÉÑÉêÉåÅÉ
ëóëíÉãW
åçåJkJÑáñáåÖ
ÅçîÉê=Åêçé

oÉÑÉêÉåÅÉ
ëóëíÉãW
kJÑáñáåÖ
ÅçîÉê=Åêçé

~F=eÉ~í=ÅêÉÇáí
ÄF=^åáã~ä=ÑçÇÇÉê=ÅêÉÇáí
ÅF=pìÖ~ê=êÉÑáåÉêó

==================================================
N=pÉÉå=Ñêçã=íÜÉ=Ä~ä~åÅÉÛë=îáÉïéçáåíI=åÉÖ~íáîÉ=ded=Éãáëëáçåë=Ñçê=ÑìÉä=ëìééäó=êÉëìäí=Ñêçã=`lO==~ÄëçêÄÉÇ=Äó=íÜÉ=éä~åíK=cçê=íÜáë
Å~ëÉ=EÉíÜ~åçä=Ñêçã=ëìÖ~ê=ÄÉÉíFI=áÑ=åç=Ñçëëáä=`lO=~åÇ=åç=çíÜÉê=dedë=ïÉêÉ=ÉãáííÉÇ=íÜÉ=ded=Éãáëëáçåë=çÑ=íÜÉ=ÉíÜ~åçä=ëìééäó
ïçìäÇ=ÄÉ=JTNKP=ÖLjg=çÑ=ÉíÜ~åçäK=cçëëáä=ÇÉêáîÉÇ=`lO=~åÇ=çíÜÉê=dedë=ëìÅÜ=~ë=éä~åí~íáçå=kOlI=äÉ~Ç=íç=ÜáÖÜÉê=ded=Éãáëëáçåë=áå
íÜÉ=ê~åÖÉ=çÑ=ÓPR=íç=HNN=ÖLjg=çÑ=ÉíÜ~åçä=Ñçê=î~êá~åí=OÄK=aìêáåÖ=ÑìÉä=ÅçãÄìëíáçå=áå=íÜÉ=îÉÜáÅäÉ=íÜÉ=`lO=ÄçìåÇ=áå=íÜÉ=ÉíÜ~åçä
ïáää=ÄÉ=êÉäÉ~ëÉÇI=êÉëìäíáåÖ=áå=åÉí=éçëáíáîÉ=ded=Éãáëëáçåë=áå=~åó=Å~ëÉK
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RO

qçí~ä=båÉêÖó=rëÉ=tqq

qçí~ä=ÉåÉêÖó=ìëÉ=Ñçê=ÑìÉä=éêçÇìÅíáçå=Ñêçã=êÉéêÉëÉåí~íáîÉ=ÅêìÇÉ=çáäI=å~íìê~ä=Ö~ëI=ÉäÉÅíêáÅáíó=~åÇ
Äáçã~ëëJÄ~ëÉÇ=é~íÜï~óë=áë=éêÉëÉåíÉÇ=áå=cáÖìêÉ=NJQI=cáÖìêÉ=NJR=~åÇ=cáÖìêÉ=NJSK=kçíÉ=íÜ~í=áåJ
éìí= ÉåÉêÖó= áë= áåÅäìÇÉÇ= áå= íÜÉ= ÑáÖìêÉëI= ïÜÉíÜÉê= íÜÉ= ÉåÉêÖó= ÅçãÉë= Ñêçã= Ñçëëáä= çê= êÉåÉï~ÄäÉ
ëçìêÅÉëK=qÜÉ=ÉÑÑáÅáÉåÅó=çÑ=ÉäÉÅíêáÅáíó=ÖÉåÉê~íáçå=Ñêçã=ïáåÇ=áë=~ëëìãÉÇ=íç=ÄÉ=NMMBK=^ë=~=êÉëìäíI
íÜÉ=ÅÜ~áå=ëí~êíë=ïáíÜ=íÜÉ=ÉäÉÅíêáÅáíó=çìíéìí=~í=íÜÉ=ïáåÇ=éçïÉê=éä~åíK

cìÉä=ëìééäó=ÉÑÑáÅáÉåÅáÉë=Å~å=ÄÉ=Å~äÅìä~íÉÇ=~ë=íÜÉ=êÉÅáéêçÅ~ä=ÉåÉêÖó=ìëÉK=qÜÉ=içïÉê=_çìåÇ=~åÇ
rééÉê=_çìåÇ=î~äìÉë=~êÉ=ÇÉéáÅíÉÇ=ìëáåÖ=“ìåÅÉêí~áåíó=Ä~êëÒK= få=É~ÅÜ=çÑ= íÜÉ= ÑáÖìêÉëI= íÜÉ= Ñáêëí
íïç=Ä~êë=êÉéêÉëÉåí=íÜÉ=ÉåÉêÖó=ìëÉ=Ñçê=íÜÉ=ëìééäó=çÑ=Ö~ëçäáåÉ=~åÇ=ÇáÉëÉäK

`êìÇÉJçáäJÄ~ëÉÇ= ÑìÉäë= ~åÇ= ÅçãéêÉëëÉÇ= å~íìê~ä= Ö~ë= E`kdF= Ü~îÉ= íÜÉ= äçïÉëí= ÉåÉêÖó= êÉèìáêÉJ
ãÉåíëW=NKNQ=jgLjg=íç=NKNU=jgLjg=EÖ~ëçäáåÉFI=NKNN=jgLjg=íç=NKNQ=jgLjg=EÇáÉëÉäFI=NKNM=jgLjg
íç=NKNP=jgLjg=Eå~éÜíÜ~F=~åÇ=NKNV=jgLjg=íç=NKOS=jgLjg=E`kdFK

jìÅÜ=ÜáÖÜÉê=ÉåÉêÖó=áåéìí=Eáå=íÜÉ=ê~åÖÉ=çÑ=NKR=jgLjg=íç=~Äçìí=OKM=jgLjgF=áë=êÉèìáêÉÇ=Ñçê=ëçãÉ
çÑ=íÜÉ=å~íìê~ä=Ö~ëI=ÉäÉÅíêáÅáíó=~åÇ=Äáçã~ëë=ÇÉêáîÉÇ=ÑìÉäëK=bñ~ãéäÉë=áåÅäìÇÉ=ÅçãéêÉëëÉÇ=Ö~ëÉJ
çìë= ÜóÇêçÖÉå= E`deOF= îá~= ëíÉ~ã= êÉÑçêãáåÖ= çÑ= å~íìê~ä= Ö~ëI= ÅçãéêÉëëÉÇ=ãÉíÜ~åÉ= Ö~ë= E`jdF
Ñêçã=ÄáçÖ~ëI=`deO= îá~= ÉäÉÅíêçäóëáë= ìëáåÖ=ïáåÇ=éçïÉê=çê= îá~= Ö~ëáÑáÅ~íáçå= çÑ=ïççÇó= Äáçã~ëëI
äáèìáÇ=ÜóÇêçÖÉå= EieOF= Ñêçã=ïáåÇ=éçïÉêI= cqJÇáÉëÉä= EcqaF= ~åÇ= cqJå~éÜíÜ~= EcqkF= Ñêçã=å~íìê~ä
Ö~ëI=~åÇ=ãÉíÜ~åçä=EjÉleF=Ñêçã=å~íìê~ä=Ö~ë=çê=êÉëáÇì~ä=ïççÇK

bíÜóä=íÉêíá~êó=Äìíóä=ÉíÜÉê=Ebq_bF=Ñêçã=ëìÖ~ê=ÄÉÉíI=ãÉíÜóä=íÉêíá~êó=Äìíóä=ÉíÜÉê=Ejq_bF=Ñêçã=êÉJ
ëáÇì~ä=ïççÇ=çê=å~íìê~ä=Ö~ë=~åÇ=ê~éÉ=ëÉÉÇ=ãÉíÜóä=ÉëíÉê=EojbF=~êÉ=åçí=ìëÉÇ=~ë=ÇÉÇáÅ~íÉÇ=ÑìÉäëI
ê~íÜÉê=íÜÉó=~êÉ=ìëÉÇ=çåäó=~ë=ÄäÉåÇáåÖ=~ÖÉåíë=Ñçê=Ö~ëçäáåÉ=çê=ÇáÉëÉäK

båÉêÖó= áåéìíë= áå= íÜÉ= ê~åÖÉ= çÑ= OKM=jgLjg= íç= OKR=jgLjg= ~êÉ= êÉèìáêÉÇ= Ñçê= cqa= Ñêçã= êÉëáÇì~ä
ïççÇI=`deO=îá~=ëíÉ~ã=êÉÑçêãáåÖ=Ñêçã=ÄáçÖ~ë=~åÇ=ieO=Ñêçã=íÜÉ=br=å~íìê~ä=Ö~ë=ãáñK

bîÉå=ÜáÖÜÉê=ÉåÉêÖó= áåéìíë=çÑ=OKR=jgLjg= íç=PKR=jgLjg=~êÉ=åÉÉÇÉÇ= Ñçê= íÜÉ=éêçÇìÅíáçå=çÑ=ieO

Ñêçã= êÉãçíÉ= å~íìê~ä= Ö~ëI= Ñçê= íÜÉ= éêçÇìÅíáçå= çÑ= ÉíÜ~åçä= Ñêçã= ëìÖ~ê= ÄÉÉíI= ëíê~ï= ~åÇ= ïççÇ
éä~åí~íáçåI=~åÇ= Ñçê=ÉäÉÅíêçäóíáÅ=`deO=ÖÉåÉê~íÉÇ=îá~=ÅçãÄáåÉÇ=ÅóÅäÉ=Ö~ë= íìêÄáåÉ=éçïÉê=éä~åí
E``dqF=éä~åíë=ÑìÉäÉÇ=ïáíÜ=br=å~íìê~ä=Ö~ë=ãáñK

bäÉÅíêçäóíáÅ=`deO= ÖÉåÉê~íÉÇ= ÅÉåíê~ääó= ~åÇ= çåëáíÉI= ~åÇ= ÅÉåíê~ääóJéêçÇìÅÉÇ= ieO= Ñ~ää=ïáíÜáå= íÜÉ
PKR=jgLjg=íç=RKR=jgLjg=ê~åÖÉI=ïÜÉå=br=ÉäÉÅíêáÅáíó=ãáñ=áë=~ëëìãÉÇ=~ë=éçïÉê=ëçìêÅÉK



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=tÉääJíçJí~åâ

RP

qçí~ä=ÉåÉêÖó=ìëÉ= Ñçê=ÜóÇêçÖÉå=éêçÇìÅíáçå=îá~=ÉäÉÅíêçäóëáë= áë= êÉÇìÅÉÇ=ïÜÉå=å~íìê~ä=Ö~ë= ÑáêÉÇ
ÅçãÄáåÉÇ=ÅóÅäÉ=Ö~ë=íìêÄáåÉ=E``dqF=éçïÉê=éä~åíë=~êÉ=ìëÉÇ=ê~íÜÉê=íÜ~å=íÜÉ=br=ÉäÉÅíêáÅáíó=ÖÉåJ
Éê~íáçå=ãáñI=ÄÉÅ~ìëÉ=íÜÉ=~îÉê~ÖÉ=ÉÑÑáÅáÉåÅó=çÑ=ÉñáëíáåÖ=Ñçëëáä=br=éçïÉê=éä~åíë= áë= äçïÉê= íÜ~å
íÜ~í=çÑ=ä~êÖÉ=å~íìê~ä=Ö~ë=ÑáêÉÇ=``dq=éçïÉê=éä~åíëK=eçïÉîÉêI=íÜÉ=ÉåÉêÖó=áåéìí=Ñçê=ÉäÉÅíêçäóëáë
êÉã~áåë=~=ëáÖåáÑáÅ~åí=ÇÉÄáí=ìåäÉëë=êÉåÉï~ÄäÉ=ÉäÉÅíêáÅáíó=áë=~î~áä~ÄäÉK

_ÉÅ~ìëÉ=çÑ=íÜÉ=äçï=îçäìãÉíêáÅ=ÉåÉêÖó=ÇÉåëáíó=çÑ=äáèìáÇ=ÜóÇêçÖÉå=EUKR=jgLäF=Åçãé~êÉÇ=íç=íÜ~í
çÑ=ÇáÉëÉä=EPSKP=jgLäFI=~åÇ=íÜÉ=~ÇÇáíáçå~ä=ëé~ÅÉ=åÉÉÇÉÇ=Ñçê=ÅêóçÖÉåáÅ=ëÜáé=îÉëëÉäëI=äçåÖ=Çáëí~åÅÉ
íê~åëéçêí=çÑ=ieO=E∼=NMIOMM=âãF=áåÅêÉ~ëÉë=íÜÉ=ÉåÉêÖó=ìëÉ=Ñçê=íÜÉ=ëìééäó=çÑ=ieOK=qÜÉêÉÑçêÉ=íÜÉ
ÉåÉêÖó=ìëÉ=Ñçê=íÜÉ=ëìééäó=çÑ=ieO=îá~=ëíÉ~ã=êÉÑçêãáåÖ=çÑ=å~íìê~ä=Ö~ë=Ñêçã=íÜÉ=br=å~íìê~ä=Ö~ë
ãáñ=áë=Ñ~ê=ÄÉäçï=íÜ~í=Ñçê=íÜÉ=ëìééäó=çÑ=ieO=Ñêçã=ëíÉ~ã=êÉÑçêãáåÖ=çÑ=êÉãçíÉ=Ö~ëK

kçíÉ= íÜ~í= íÜÉ= íçí~ä= ÉåÉêÖó= ìëÉ= ÇçÉë= åçí= ÇáëíáåÖìáëÜ= ÄÉíïÉÉå= íÜÉ= êÉåÉï~ÄäÉ= ~åÇ= åçåJ
êÉåÉï~ÄäÉ= ëçìêÅÉëK= qÜÉ=åÉñí= ëÉÅíáçå= ëÜçïë= íÜÉ=ÇáëíêáÄìíáçå=çÑ= ÉåÉêÖó=ìëÉ= ~ÅÅçêÇáåÖ= íç= íÜÉ
íóéÉ=çÑ=ëçìêÅÉ=Ñçê=ëÉäÉÅíÉÇ=é~íÜï~óëK



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=tÉääJíçJq~åâ

RQ

cáÖìêÉ=NJQW= tqq= J= båÉêÖó= rëÉ= çÑ= pÉäÉÅíÉÇ= m~íÜï~óë= Ó= láä= aÉêáîÉÇ= k~éÜíÜ~= ~åÇ
k~íìê~ä=d~ë=aÉêáîÉÇ=cìÉäë

0.00 0.50 1.00 1.50 2.00 2.50 3.00

Gasoline, blended with 10% MTBE

LH2 from remote location

LH2 from EU NG mix

CGH2 from EU NG mix on-site

CGH2 from EU NG mix in central plant

FTN from remote location

FTD from remote location

Methanol from remote location

CNG from LNG imported

CNG from EU NG mix

Naphtha (sulfur content < 0.4 ppm)

Diesel (sulfur content < 10 ppm)

Gasoline (sulfur content < 10 ppm)

Energy Requirement [MJ/MJ]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=tÉääJíçJí~åâ

RR

cáÖìêÉ=NJRW tqq=J=båÉêÖó=rëÉ=çÑ=pÉäÉÅíÉÇ=m~íÜï~óëÓ=bäÉÅíêáÅáíó=aÉêáîÉÇ=cìÉäë

0.00 1.00 2.00 3.00 4.00 5.00 6.00

CGH2: wind power regional electrolyis

CGH2 EU-mix regional electrolysis

CGH2: wind power on-site electrolysis

CGH2: CCGT on-site electrolysis

CGH2: EU-mix on-site electrolysis

LH2: wind power

LH2: EU-mix

Diesel (sulfur content < 10 ppm)

Gasoline (sulfur content < 10 ppm)

Energy Requirements [MJ/MJ]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=tÉääJíçJq~åâ

RS

cáÖìêÉ=NJSW tqq=J=båÉêÖó=rëÉ=çÑ=pÉäÉÅíÉÇ=m~íÜï~óëÓ=_áçã~ëë=aÉêáîÉÇ=cìÉäë

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

Gasoline, blended with 10% MTBE

CGH2: Steam reforming of biogas

CMG: Biogas derived compressed methane

Gasoline , blended with 10% ETBE

Diesel, blended with 5% RME

FT-Diesel residual Wood

Ethanol: sugar beet

Ethanol: lignocellulosics (poplar plantation)

Ethanol: lignocellulosics (residual straw)

Methanol: residual woody biomass

CGH2: woody biomass (poplar plantation)

CGH2: residual woody biomass

Diesel (sulfur content < 10 ppm)

Gasoline (sulfur content < 10 ppm)

Energy Requirements [MJ/MJ]

oÉåÉï~ÄäÉI=cçëëáä=~åÇ=kìÅäÉ~ê=båÉêÖó=rëÉ

qÜÉ=ÄÉëí=Éëíáã~íÉ=î~äìÉë=Ñçê=ÉåÉêÖó=ìëÉI=ÄêçâÉå=Ççïå=áå=êÉåÉï~ÄäÉI=Ñçëëáä=~åÇ=åìÅäÉ~ê=é~êíëI
~êÉ=ëÜçïå=Ñçê=ëÉäÉÅíÉÇ=é~íÜï~óë=áå=cáÖìêÉ=NJTI=cáÖìêÉ=NJU=~åÇ=cáÖìêÉ=NJVK=qÜÉ=Ñáêëí=íïç=Ä~êë
êÉéêÉëÉåí=íÜÉ=ÉåÉêÖó=ìëÉ=Ñçê=íÜÉ=ëìééäó=çÑ=Ö~ëçäáåÉ=~åÇ=ÇáÉëÉäK

cçëëáä=ÑìÉäë=áåÅäìÇÉ=ÅêìÇÉ=çáäI=å~íìê~ä=Ö~ë=EkdF=~åÇ=Åç~äK=^ë=ãÉåíáçåÉÇ=~ÄçîÉI=íÜÉ=åìÅäÉ~ê=ÉåJ
ÉêÖó=é~êí=áë=ÇÉêáîÉÇ=Ñêçã=íÜÉ=ÉåÉêÖó=ÅçåíÉåí=çÑ=íÜÉ=ìê~åáìãK

få=Å~ëÉ=çÑ=Äáçã~ëëJÇÉêáîÉÇ=ÑìÉäëI=íÜÉ=ÉåÉêÖó=ìëÉ= áë=Ä~ëÉÇ=çå=íÜÉ=ÉåÉêÖó=ÅçåíÉåí=çÑ= íÜÉ=Ü~êJ
îÉëíÉÇ=Äáçã~ëëK=qÜáë=áë=Åçããçå=Ñçê=ïççÇó=Äáçã~ëëJÇÉêáîÉÇ=ÑìÉäëI=Äìí=ëçãÉ=éìÄäáÅ~íáçåë=Çç
åçí=ÅçåëáÇÉê=íÜÉ=ÉåÉêÖó=ÅçåíÉåí=çÑ=íÜÉ=ê~éÉëÉÉÇ=çê=íÜÉ=ëìÖ~ê=ÄÉÉí=áå=éêçÇìÅáåÖ=ÄáçJÉëíÉê=~åÇ
ÉíÜ~åçäI= êÉëéÉÅíáîÉäóK=cçê= íÜÉ=ÉíÜ~åçäJÑêçãJëìÖ~ê=ÄÉÉíë=é~íÜï~óI=åçåJêÉåÉï~ÄäÉ=ÉåÉêÖó=ìëÉ
áåÅäìÇÉë=Åìäíáî~íáçåI=íê~åëéçêí=íç=íÜÉ=ÉíÜ~åçä=éä~åíI=ÅçåîÉêëáçå=íç=ÉíÜ~åçäI=~åÇ=ÉíÜ~åçä=ÇáëíêáJ



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=tÉääJíçJí~åâ

RT

ÄìíáçåI=~åÇ=~ãçìåíë=íç=~Äçìí=MKSQ=jgLjg=çÑ=ÉíÜ~åçäK

cáÖìêÉ=NJT=ëÜçïë=íÜ~íI=~ë=ÉñéÉÅíÉÇI=çáä=~åÇ=å~íìê~ä=Ö~ë=é~íÜï~ó=ÉåÉêÖó=Åçåëìãéíáçå=êÉëìäíë
~äãçëí=ÉåíáêÉäó=Ñêçã=Ñçëëáä= ÑìÉäëK=cçê=ÉäÉÅíêáÅáíóJÄ~ëÉÇ=é~íÜï~óëI=~ë=ëÜçïå=áå=cáÖìêÉ=NJUI=íÜÉ
ÄêÉ~âÇçïå=çÑ=ÉåÉêÖó=ëçìêÅÉë=ÇÉéÉåÇë=çå=íÜÉ=é~íÜï~óK=^Äçìí=çåÉJÜ~äÑ=çÑ=íÜÉ=bìêçéÉ~å=ãáñ
ÉåÉêÖó= áåéìí= áë= Ñêçã=Ñçëëáä= ÑìÉäëK=^Äçìí=RB= áë= êÉåÉï~ÄäÉO=~åÇ= íÜÉ= êÉëí= áë=åìÅäÉ~êK= qÜáë= ÅçåJ
íê~ëíë= íç= íÜÉ= ~ëëìãéíáçåë= Ñçê= íÜÉ= rKpK= ÉäÉÅíêáÅáíó= ãáñ= ~ë= í~âÉå= áå= íÜÉ= dj= kçêíÜ= ^ãÉêáÅ~å
píìÇóI=áå=ïÜáÅÜ=~äãçëí=VMB=çÑ=íÜÉ=ÉåÉêÖó=ï~ë=Ñêçã=Ñçëëáä=ÑìÉäëK

båÉêÖó=áåéìí=íç=Äáçã~ëëJÄ~ëÉÇ=é~íÜï~óëI=ëÜçïå=áå=cáÖìêÉ=NJVI=ï~ë=éêáã~êáäó=êÉåÉï~ÄäÉI=ÉñJ
ÅÉéí=Ñçê=é~íÜï~óë=ïáíÜ=äçï=ÅçåÅÉåíê~íáçåë=çÑ=Äáçã~ëëJÄ~ëÉÇ=jq_b=~åÇ=ojb=áå=Ö~ëçäáåÉ=~åÇ
ÇáÉëÉäI=êÉëéÉÅíáîÉäóK==m~íÜï~óë=íç=ÑìÉäë=Ñêçã=êÉëáÇì~ä=ïççÇó=Äáçã~ëë=Ü~Ç=íÜÉ=ä~êÖÉëí=éêçéçêJ
íáçå=E[VMBF=çÑ=êÉåÉï~ÄäÉ=ÉåÉêÖóK=bíÜ~åçä=Ñêçã=ëìÖ~ê=ÄÉÉíë=ìëÉÇ=~Äçìí=TRB=êÉåÉï~ÄäÉ=ÉåJ
ÉêÖóK

==================================================
O=ú=RB=çÑ=íÜÉ=ÉåÉêÖó=áåéìí=Ñçê=ÉäÉÅíêáÅáíó=ÖÉåÉê~íáçå=Äìí=ú=NQB=çÑ=íÜÉ=éêçÇìÅÉÇ=ÉäÉÅíêáÅáíó=áë=êÉåÉï~ÄäÉ



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=tÉääJíçJq~åâ

RU

cáÖìêÉ=NJTW= tqq= J= oÉåÉï~ÄäÉ= ~åÇ= kçåJoÉåÉï~ÄäÉ= båÉêÖó= rëÉ= çÑ= pÉäÉÅíÉÇ= m~íÜJ
ï~óë=Ó=láä=aÉêáîÉÇ=k~éÜíÜ~=~åÇ=k~íìê~ä=d~ë=aÉêáîÉÇ=cìÉäë=E_bF

0.00 0.50 1.00 1.50 2.00 2.50 3.00

Gasoline, blended with 10% MTBE

LH2 from remote location

LH2 from EU NG mix

CGH2 from EU NG mix on-site

CGH2 from EU NG mix in central plant

FTN from remote location

FTD from remote location

Methanol from remote location

CNG from LNG imported

CNG from EU NG mix

Naphtha (sulfur content < 0.4 ppm)

Diesel (sulfur content < 10 ppm)

Gasoline (sulfur content < 10 ppm)

Energy use [MJ/MJ]

Renewable
Fossil
Nuclear



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=tÉääJíçJí~åâ

RV

cáÖìêÉ=NJUW= tqq= J= oÉåÉï~ÄäÉ= ~åÇ= kçåJoÉåÉï~ÄäÉ= båÉêÖó= rëÉ= çÑ= pÉäÉÅíÉÇ= m~íÜJ
ï~óëÓ=bäÉÅíêáÅáíó=aÉêáîÉÇ=cìÉäë=E_bF

0.00 1.00 2.00 3.00 4.00 5.00 6.00

CGH2: wind power regional electrolyis

CGH2 EU-mix regional electrolysis

CGH2: wind power on-site electrolysis

CGH2: CCGT on-site electrolysis

CGH2: EU-mix on-site electrolysis

LH2: wind power

LH2: EU-mix

Diesel (sulfur content < 10 ppm)

Gasoline (sulfur content < 10 ppm)

Energy use [MJ/MJ]

Renewable
Fossil
Nuclear



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=tÉääJíçJq~åâ

SM

cáÖìêÉ=NJVW= tqq= J= oÉåÉï~ÄäÉ= ~åÇ= kçåJoÉåÉï~ÄäÉ= båÉêÖó= rëÉ= çÑ= pÉäÉÅíÉÇ= m~íÜJ
ï~óëÓ=_áçã~ëë=aÉêáîÉÇ=cìÉäë=E_bF

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

Gasoline, blended with 10% MTBE

CGH2: Steam reforming of biogas

CMG: Biogas derived compressed methane

Gasoline , blended with 10% ETBE

Diesel, blended with 5% RME

FT-Diesel residual Wood

Ethanol: sugar beet

Ethanol: lignocellulosics (poplar plantation)

Ethanol: lignocellulosics (residual straw)

Methanol: residual woody biomass

CGH2: woody biomass (poplar plantation)

CGH2: residual woody biomass

Diesel (sulfur content < 10 ppm)

Gasoline (sulfur content < 10 ppm)

Energy use [MJ/MJ]

Renewable
Fossil
Nuclear

dêÉÉåÜçìëÉ=d~ë=bãáëëáçåë

tqq=ded= Éãáëëáçåë= Ñçê= êÉéêÉëÉåí~íáîÉ= çáä= ~åÇ= å~íìê~ä= Ö~ëJÇÉêáîÉÇ= é~íÜï~óë= ~êÉ= ëÜçïå= áå
cáÖìêÉ=NJNMK=qÜÉ=ded=Éãáëëáçåë=êÉëìäíáåÖ=Ñêçã=íÜÉ=ëìééäó=çÑ=Ö~ëçäáåÉ=~åÇ=ÇáÉëÉä=Ñêçã=ÅêìÇÉ
çáä=~åÇ=`kd=Ñêçã=å~íìê~ä=Ö~ë=~êÉ=êÉä~íáîÉäó=äçïK=jÉíÜ~åçä=~åÇ=cáëÅÜÉê=qêçéëÅÜ=ÑìÉäë=Ü~îÉ=áåJ
íÉêãÉÇá~íÉ=tqq=ded=ÉãáëëáçåëI=ïÜáäÉ=ÜóÇêçÖÉå=Ñêçã=å~íìê~ä=Ö~ë=é~íÜï~óë=Ü~îÉ=íÜÉ=ÜáÖÜÉëí
tqq=ded=Éãáëëáçåë=çå=íÜáë=ÅÜ~êíK=cçê=ÜóÇêçÅ~êÄçå=ÑìÉäëI=ãçëí=çÑ=íÜÉ=Å~êÄçå=áë=ÄçìåÇ=íç=íÜÉ
ÑìÉäI= ëç= íÜÉ=`lO=ïáää= ÄÉ= ÉãáííÉÇ= ÇìêáåÖ= ÅçãÄìëíáçå= çåÄç~êÇ= íÜÉ= îÉÜáÅäÉK= ^ë=ïáää= ÄÉ= ëÜçïå
ä~íÉêI=çåÄç~êÇ=`lO=Éãáëëáçåë=Ñçê=ÜóÇêçÖÉå=~êÉI=Äó=Åçåíê~ëíI=òÉêçK



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=J=tÉääJíçJí~åâ

SN

ded=Éãáëëáçåë=Ñçê=ÉäÉÅíêáÅáíóJÄ~ëÉÇ=é~íÜï~óëI=ëÜçïå=áå=cáÖìêÉ=NJNNI=ÇÉéÉåÇ=çå=íÜÉ=ëçìêÅÉ=çÑ
íÜÉ= ÉäÉÅíêáÅáíóK=ded=Éãáëëáçåë= ~êÉ= ÜáÖÜ= Ñçê= íÜÉ= bìêçéÉ~å=jáñ= ~åÇ=``dqI= Äìí= åÉ~ê= òÉêç= Ñçê
ïáåÇ=éçïÉêK

_áçã~ëë= é~íÜï~ó= ded= Éãáëëáçåë= ~êÉ= ëÜçïå= áå= cáÖìêÉ= NJNOK= _ó= ÅçåîÉåíáçåI= íÜÉ= tqq= `lO

Éãáëëáçåë= ~êÉ= åÉÖ~íáîÉ=ïÜÉå= íÜÉ= Å~êÄçå= ÅçãÉë= Ñêçã=~= êÉåÉï~ÄäÉ= ëçìêÅÉK= eÉåÅÉI= Äáçã~ëëJ
ÇÉêáîÉÇ=ÑìÉäë=ïáää=Ü~îÉ=åÉÖ~íáîÉ=tqq=ded=Éãáëëáçåë=ïÜÉå=~ää=dedë=éêçÇìÅÉÇ=ÇìêáåÖ=íÜÉ=éêçJ
ÇìÅíáçå=çÑ=~=jg=çÑ=ÑìÉä=~êÉ=äçïÉê=íÜ~å=íÜÉ=`lO=~ÄëçêÄÉÇ=áå=ÖêçïáåÖ=çÑ=íÜÉ=Äáçã~ëëK

få=ëçãÉ=çÑ=íÜÉ=Äáçã~ëë=é~íÜï~óë=EÉKÖKI=ÉíÜ~åçä=Ñêçã=ëìÖ~ê=ÄÉÉíI=ojb=Ñêçã=ê~éÉ=ëÉÉÇF=kOl=áë
íÜÉ=ãçëí= ëáÖåáÑáÅ~åí= ÇêáîÉê= Ñçê= íÜÉ=ded= ÉãáëëáçåëK= _~ëÉÇ= çå= fm``I= íÜÉ=ded= éçíÉåíá~ä= çÑ= ~
Öê~ã=çÑ=kOl=áë=PNM=íáãÉë=íÜ~í=çÑ=~=Öê~ã=`lOK=^ë=ï~ë=ÇáëÅìëëÉÇ=É~êäáÉêI=íÜÉêÉ=áë=~=ä~êÖÉ=ìåÅÉêJ
í~áåíó= ÅçåÅÉêåáåÖ= íÜÉ= Éãáëëáçåë= çÑ= kOl= Ñêçã= ~ÖêáÅìäíìê~ä= ä~åÇëK= cçê= íÜÉ= ëÉäÉÅíÉÇ= é~íÜï~óë
ëÜçïå=áå=cáÖìêÉ=NJNOI=íÜÉ=kOl=Éãáëëáçåë=Ü~îÉ=ÄÉÉå=Å~äÅìä~íÉÇ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=fm``K

qÜÉ=Ä~åÇïáÇíÜI=Å~äÅìä~íÉÇ=ìëáåÖ= íÜÉ=jçåí¨=`~êäç= ëáãìä~íáçåI= áë=~äëç= ëÜçïå= áå=cáÖìêÉ=NJNOK
qÜÉ=ê~íÜÉê=ä~êÖÉ=Ä~åÇïáÇíÜ=ëÉÉå=Ñçê=íÜÉ=ÉíÜ~åçäJÑêçãJëìÖ~êJÄÉÉíë=Å~ëÉ=êÉëìäíë=Ñêçã=íÜÉ=kOl
Éãáëëáçåë=ìåÅÉêí~áåíáÉë=áåÇáÅ~íÉÇ=áå=íÜÉ=oÉîáëÉÇ=NVVS=fm``=dìáÇÉäáåÉëK=qÜÉ=Ñçêã~íáçå=çÑ=kOl
áå=~ÖêáÅìäíìê~ä=ëçáäë=ÇÉéÉåÇë=çå=î~êáçìë=é~ê~ãÉíÉêë=ëìÅÜ=~ë=éÜóëáÅ~ä=ÅÜ~ê~ÅíÉêáëíáÅë=çÑ=íÜÉ=ëçáäI
~Éê~íáçå=çÑ=íÜÉ=ëçáäI=ï~íÉê=ÅçåíÉåí=çÑ=íÜÉ=ëçáäI=Åäáã~íÉ=~åÇ=íÜÉ=~î~áä~Äáäáíó=çÑ=åáíêçÖÉåK
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cáÖìêÉ=NJNMW= tqq=J=ded=bãáëëáçåë=çÑ=pÉäÉÅíÉÇ=m~íÜï~óëÓ=láä=aÉêáîÉÇ=k~éÜíÜ~=~åÇ
k~íìê~ä=d~ë=aÉêáîÉÇ=cìÉäë

0 20 40 60 80 100 120 140 160 180

Gasoline, blended with 10% MTBE

LH2 from remote location

LH2 from EU NG mix

CGH2 from EU NG mix on-site

CGH2 from EU NG mix in central plant

FTN from remote location

FTD from remote location

Methanol from remote location

CNG from LNG imported

CNG from EU NG mix

Naphtha (sulfur content < 0.4 ppm)

Diesel (sulfur content < 10 ppm)

Gasoline (sulfur content < 10 ppm)

GHG-emissions [g/MJ]
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oÉéçêí=J=tÉääJíçJí~åâ

SP

cáÖìêÉ=NJNNW= tqq=J=ded=bãáëëáçåë=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë=Ó=bäÉÅíêáÅáíó=aÉêáîÉÇ=cìÉäë

0 50 100 150 200 250 300

CGH2: wind power regional electrolyis

CGH2 EU-mix regional electrolysis

CGH2: wind power on-site electrolysis

CGH2: CCGT on-site electrolysis

CGH2: EU-mix on-site electrolysis

LH2: wind power

LH2: EU-mix

Diesel (sulfur content < 10 ppm)

Gasoline (sulfur content < 10 ppm)

GHG-emissions [g/MJ]
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oÉéçêí=J=tÉääJíçJq~åâ

SQ

cáÖìêÉ=NJNOW= tqq=J=ded=bãáëëáçåë=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë=Ó=_áçã~ëë=aÉêáîÉÇ=cìÉäë

-70 -60 -50 -40 -30 -20 -10 0 10 20 30

Gasoline, blended with 10% MTBE

CGH2: Steam reforming of biogas

CMG: Biogas derived compressed methane

Gasoline , blended with 10% ETBE

Diesel, blended with 5% RME

FT-Diesel residual Wood

Ethanol: sugar beet

Ethanol: lignocellulosics (poplar plantation)

Ethanol: lignocellulosics (residual straw)

Methanol: residual woody biomass

CGH2: woody biomass (poplar plantation)

CGH2: residual woody biomass

Diesel (sulfur content < 10 ppm)

Gasoline (sulfur content < 10 ppm)

GHG-emissions [g/MJ]

cáÖìêÉ=NJNP=~åÇ=cáÖìêÉ=NJNQ=ëÜçï=tqq=ÉåÉêÖó=Åçåëìãéíáçå=~åÇ=ded=Éãáëëáçåë=Ñçê=~=ëìÄëÉí
çÑ=é~íÜï~óëK=aáÉëÉä= ÑìÉä= Ñêçã=çáä=Ü~Ç= íÜÉ= äçïÉëí=tqq= ÉåÉêÖó= ÅçåëìãéíáçåI=ïÜáäÉ= cqJaáÉëÉä
Ñêçã=êÉëáÇì~ä=ïççÇ=Ü~Ç=íÜÉ=äçïÉëí=tqq=ded=ÉãáëëáçåëK=eóÇêçÖÉå=Ñêçã=bìêçéÉ~å=jáñ=ÉäÉÅJ
íêçäóëáë=Ü~Ç=íÜÉ=ÜáÖÜÉëí=ÉåÉêÖó=Åçåëìãéíáçå=~åÇ=ded=ÉãáëëáçåëK
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SR

cáÖìêÉ=NJNPW tqq=J=båÉêÖó=rëÉ=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë

0.00 1.00 2.00 3.00 4.00 5.00 6.00

FT-Diesel residual Wood

Ethanol: sugar beet

Ethanol: lignocellulosics (poplar plantation)

CMG: Biogas derived compressed methane

CGH2: Steam reforming of biogas

CGH2: woody biomass (poplar plantation)

CGH2: residual woody biomass

CGH2: wind power on-site electrolysis

CGH2: EU-mix on-site electrolysis

CGH2 from EU NG mix on-site

LH2 from EU NG mix

FTD from remote location

Methanol from remote location

CNG from EU NG mix

Diesel (sulfur content < 10 ppm)

Gasoline (sulfur content < 10 ppm)

Energy Requirement [MJ/MJ]
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SS

cáÖìêÉ=NJNQW tqq=J=ded=bãáëëáçåë=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë

-100 -50 0 50 100 150 200 250

FT-Diesel residual Wood

Ethanol: sugar beet

Ethanol: lignocellulosics (poplar plantation)

CMG: Biogas derived compressed methane

CGH2: Steam reforming of biogas

CGH2: woody biomass (poplar plantation)

CGH2: residual woody biomass

CGH2: wind power on-site electrolysis

CGH2: EU-mix on-site electrolysis

CGH2 from EU NG mix on-site

LH2 from EU NG mix

FTD from remote location

Methanol from remote location

CNG from EU NG mix

Diesel (sulfur content < 10 ppm)

Gasoline (sulfur content < 10 ppm)

GHG-emissions [g/MJ]

NKR `çåÅäìëáçåë

cìÉäë=ÇÉêáîÉÇ=Ñêçã=êÉåÉï~ÄäÉ=ÉäÉÅíêáÅáíó=êÉäÉ~ëÉ=îÉêó=äçï=ded=ÉãáëëáçåëK=cçê=íÜÉ=íê~åëéçêí=çÑ
ieO=íÜÉó=ëíÉã=çåäó=Ñêçã=íÜÉ=íêìÅâ=êìååáåÖ=çå=ÅêìÇÉ=çáäJÄ~ëÉÇ=ÇáÉëÉäK=mêçÇìÅíáçå=çÑ=Ö~ëçäáåÉI
ÇáÉëÉäI= ~åÇ=å~íìê~ä=Ö~ë=ÖÉåÉê~íÉ= êÉä~íáîÉäó= äçï=ded=ÉãáëëáçåëI=Äìí=ãçëí=çÑ= íÜÉ=`lO=ïáää= ÄÉ
ÉãáííÉÇ=ÇìêáåÖ=íÜÉ=ìëÉ=çÑ=íÜÉ=ÑìÉäë=EÅçãÄìëíáçåFK=få=Åçåíê~ëíI=ÜóÇêçÖÉå=Ñêçã=Ñçëëáä=ÑìÉäë=äÉ~Çë
íç=ÜáÖÜ=ded= Éãáëëáçåë= ÇìêáåÖ= ÑìÉä= ëìééäó= Äìí= ÉëëÉåíá~ääó= òÉêç= `lO= ~åÇ= ~ééêçñáã~íÉäó= òÉêç
dedë= ÇìêáåÖ= ÑìÉä= ìëÉK= aìêáåÖ= ÜóÇêçÖÉå= ÅçãÄìëíáçå= áå= áåíÉêå~ä= ÅçãÄìëíáçå= ÉåÖáåÉë= ëã~ää
~ãçìåíë=çÑ=dedë=çÅÅìê=~ë=ëã~ää=~ãçìåíë=çÑ=kOl=~êÉ=ÑçêãÉÇK=qÜÉ=ìëÉ=çÑ=ÜóÇêçÖÉå=áå=ÑìÉä=ÅÉää
îÉÜáÅäÉë=êÉëìäíë=áå=òÉêç=dedëK
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ST

`~êÄçåJÅçåí~áåáåÖ= ÑìÉäë=ÇÉêáîÉÇ= Ñêçã=Äáçã~ëë=éêçÇìÅÉ=åÉÖ~íáîÉ=ded=Éãáëëáçåë=ÇìêáåÖ= ÑìÉä
ëìééäóI=ÄÉÅ~ìëÉ=íÜÉ=Å~êÄçå=áë=êÉãçîÉÇ=Ñêçã=íÜÉ=~íãçëéÜÉêÉ=ÇìêáåÖ=íÜÉ=ÖêçïíÜ=çÑ=íÜÉ=éä~åíë
~åÇ=ïáää=ÄÉ=ÉãáííÉÇ=~ë=`lO=ÇìêáåÖ=ÅçãÄìëíáçåK=qÜÉêÉÑçêÉI=íÜÉ=ëìééäó=~åÇ=ÅçãÄìëíáçå=çÑ=íÜÉ
Äáçã~ëë=ïçìäÇ=ÄÉ=`lOJ=~åÇ=dedJåÉìíê~ä=áÑ=åç=ÉñíÉêå~ä=Ñçëëáä=ÉåÉêÖó=çê=ÑÉêíáäáòÉê=ïÉêÉ=ìëÉÇ=Ñçê
Åìäíáî~íáçåI=íê~åëéçêíI=~åÇ=éêçÅÉëëáåÖ=çÑ=Äáçã~ëëK=cçê=Äáçã~ëëJÇÉêáîÉÇ=ÑìÉäëI=ded=Éãáëëáçåë
~êÉ=ÖÉåÉê~íÉÇ= ä~êÖÉäó=Äó=kOl=Éãáëëáçåë= Ñêçã=~ÖêáÅìäíìê~ä= ä~åÇK=cìêíÜÉêãçêÉI=ded=Éãáëëáçåë
~êÉ= ÖÉåÉê~íÉÇ= Äó= íÜÉ= ìëÉ= çÑ= Ñçëëáä= ÉåÉêÖó= ëçìêÅÉë= ïáíÜáå= íÜÉ= Äáçã~ëëJÇÉêáîÉÇ= ÑìÉäë= ëìééäó
ÅÜ~áåK

kÉ~í=ojb=çÑÑÉêë=ëçãÉ=ded=ÄÉåÉÑáíë=çîÉê=çáäJÇÉêáîÉÇ=ÇáÉëÉäK=qÜáë= áë=~äëç=íêìÉI=íç=~=äçïÉê=ÉñJ
íÉåíI= Ñçê= ëìÖ~êJÄÉÉí= ÉíÜ~åçä= ~åÇ= bq_bK= _áçã~ëëJÇÉêáîÉÇ=ãÉíÜ~åçä= ~åÇ= Äáçã~ëëJÇÉêáîÉÇ= cqJ
ÇáÉëÉä=~ë=ïÉää=~ë=ÄáçÖ~ëJÇÉêáîÉÇ=ÅçãéêÉëëÉÇ=ãÉíÜ~åÉ=Ö~ë= E`jdF=çÑÑÉê=ÜáÖÜÉê=ded=ÄÉåÉÑáíë
íÜ~å= ëìÖ~êJÄÉÉí= ÉíÜ~åçä= ~åÇ= åÉ~í= ojbK= qÜÉ= çîÉê~ää=tqq=ded= Ä~ä~åÅÉ= Ñçê=ãáñíìêÉë= çÑ= çáäJ
ÇÉêáîÉÇ=ÑìÉäë=~åÇ=ÄáçJÅçãéçåÉåíë=Eojb=~í=RBI=~åÇ=ÉíÜ~åçä=~åÇ=bq_b=~í=NMBF=çÑÑÉêë=çåäó=ãáJ
åçê=êÉÇìÅíáçåë=çÑ=ded=Éãáëëáçåë=áå=Åçãé~êáëçå=íç=åÉ~í=çáäJÇÉêáîÉÇ=ÑìÉäëK

sÉÜáÅäÉ=ÉÑÑáÅáÉåÅó=áãé~Åíë=íÜÉ=çîÉê~ää=êÉëìäíëI=~åÇ=íÜÉ=`lO=Ñêçã=ÅçãÄìëíáçå=åÉÉÇë=íç=ÄÉ=áåÅçêJ
éçê~íÉÇK=qÜÉêÉÑçêÉI=êÉëìäíë=Ñêçã=íÜÉ=tqt=áåíÉÖê~íáçå=ëÜçìäÇ=ÄÉ=ÅçåëáÇÉêÉÇ=ïÜÉå=Éî~äì~íáåÖ
ÇáÑÑÉêÉåí=îÉÜáÅäÉLÑìÉä=çéíáçåëK
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oÉéçêí=Ó=q~åâJíçJtÜÉÉä

SU

O m~êí=OW q~åâJíçJtÜÉÉä= ^å~äóëáë= çÑ= mçïÉêíê~áåë= Ó= båÉêÖó= rëÉ= ~åÇ
dêÉÉåÜçìëÉ=d~ë=bãáëëáçåë

OKN fåíêçÇìÅíáçå

qÜÉ=éìêéçëÉ=çÑ=íÜáë=ëíìÇó=ï~ë=íç=Éî~äì~íÉ=~åÇ=èì~åíáÑó=íÜÉ=ÄÉåÉÑáíë=çÑ=î~êáçìë=ÑìÉäë=áå=ÅçãÄáJ
å~íáçå=ïáíÜ=~Çî~åÅÉÇ=éçïÉêíê~áå=ÅçåÅÉéíë=Ñçê=íÜÉ=OMNM=íáãÉ=Ñê~ãÉK==qÜÉ=ÅçåÅÉéíë=ÅçåëáÇÉêÉÇ
áå=íÜÉ=ëíìÇó=áåÅäìÇÉÇ=~Çî~åÅÉÇ=ÅçåîÉåíáçå~ä=~åÇ=ÑìÉä=ÅÉääLÑìÉä=êÉÑçêãÉê=éçïÉêíê~áåë=~ë=ïÉää=~ë
íÜÉáê=~ëëçÅá~íÉÇ=ÜóÄêáÇ=îÉÜáÅäÉ=~êÅÜáíÉÅíìêÉëK=qÜÉ=~å~äóëáë=ÑçÅìëÉÇ=çå=ÑìÉä=ÉÅçåçãó=~åÇ=ded
Éãáëëáçåë= ïÜáäÉ= ÅçãéäóáåÖ= ïáíÜ= bìêç= fs= Éãáëëáçåë= ~åÇ= îÉÜáÅäÉ= éÉêÑçêã~åÅÉ= êÉèìáêÉãÉåíë
íóéáÅ~ä=Ñçê=bìêçéÉ~å=ÅçåëìãÉêëK

^í=íÜáë=íáãÉI=íÜÉ=ëíìÇó=ÇáÇ=åçí=í~âÉ=ÅçëíI=é~Åâ~ÖáåÖ=êÉèìáêÉãÉåíëI=~åÇ=ÅçäÇJëí~êí=éÉêÑçêã~åÅÉ
áåíç=ÅçåëáÇÉê~íáçåK=qÜìëI=íÜÉ=êÉëìäíë=çÑ=íÜÉ=ëíìÇó=ã~ó=åçí=ÄÉ=áåÇáÅ~íáîÉ=çÑ=ÅçããÉêÅá~ä=ÑÉ~ëáJ
Äáäáíó= çÑ= É~ÅÜ= éêçéìäëáçå= ëóëíÉãK= qÜÉ= êÉëìäíë= ÇçI= ÜçïÉîÉêI= éêçîáÇÉ= ~= êÉä~íáîÉ= Åçãé~êáëçå
~ãçåÖ= íÜÉ=ÅçåîÉåíáçå~ä= ~åÇ=ãçêÉ= ~Çî~åÅÉÇ=åçåJÅçåîÉåíáçå~ä=éêçéìäëáçå= ëóëíÉã= íÉÅÜåçäçJ
ÖáÉëK= = fí= ëÜçìäÇ= ~äëç= ÄÉ= åçíÉÇ= ÜÉêÉ= íÜ~í= íÜÉ= ~Çî~åÅÉÇ= ÅçåîÉåíáçå~ä= îÉÜáÅäÉ= ÅçåÅÉéíë= EÉKÖKI
Åçããçå=ê~áä=ÇáêÉÅí= áåàÉÅíáçå=ÇáÉëÉä=ÉåÖáåÉëF=ÅìêêÉåíäó=ÅçåëáÇÉêÉÇ=ëí~íÉJçÑJíÜÉJ~êí= íÉÅÜåçäçÖáJ
Å~ääóI=Ü~îÉ=óÉí=åçí=ÉåàçóÉÇ=~=ã~àçê=éÉåÉíê~íáçå=áåíç=íÜÉ=îÉÜáÅäÉ=ã~êâÉíK

qÜÉ=îÉÜáÅäÉ=éä~íÑçêã=ëÉäÉÅíÉÇ=Ñçê=íÜÉ=ëíìÇó=ï~ë=íÜÉ=ÅìêêÉåí=OMMO=éêçÇìÅíáçå=léÉä=w~Ñáê~=ãáåáJ
î~å=ïáíÜ=íÜÉ=NKUi=Ö~ëçäáåÉ=áåíÉêå~ä=ÅçãÄìëíáçå=ÉåÖáåÉ=Ef`bF=~åÇ=~=RJëéÉÉÇ=ã~åì~ä=íê~åëãáëJ
ëáçåK= =qÜáë=îÉÜáÅäÉ= áë=~äëç=~î~áä~ÄäÉ=çå= íÜÉ=ã~êâÉí=ïáíÜ=~=ÇáÉëÉä=~åÇ=~=`kd= f`=ÉåÖáåÉK= =qÜÉ
Ä~ëÉäáåÉ=îÉÜáÅäÉ=ìëÉÇ=Ñçê=íÜáë=ëíìÇó=éêçàÉÅíÉÇ=íÜáë=OMMO=éêçÇìÅíáçå=îÉÜáÅäÉ= íç=íÜÉ=OMNM=íáãÉ
Ñê~ãÉ=Äó=áåÅäìÇáåÖ=~å=~Çî~åÅÉÇ=éçïÉêíê~áå=EëìÅÜ=~ë=~å=jq^=Ó=~ìíçã~íÉÇ=ã~åì~ä=íê~åëãáëJ
ëáçåF=~åÇ=ëçãÉ=~åíáÅáé~íÉÇ=îÉÜáÅäÉ=äÉîÉä=áãéêçîÉãÉåíë=EëìÅÜ=~ë=~=êÉÇìÅíáçå=áå=îÉÜáÅäÉ=ã~ëëFK
táíÜáå=íÜáë=îÉÜáÅäÉ=Ñê~ãÉïçêâI=~ÇÇáíáçå~ä=éçïÉêíê~áå=íÉÅÜåçäçÖáÉë=ïÉêÉ=íÜÉå=~ëëÉëëÉÇK==qÜÉëÉ
áåÅäìÇÉÇW=î~êáçìë=~Çî~åÅÉÇ=f`b=íÉÅÜåçäçÖáÉë=EÖ~ëçäáåÉ=ÇáêÉÅí=áåàÉÅíáçåI=ÇáÉëÉä=Åçããçå=ê~áä=ÇáJ
êÉÅí= áåàÉÅíáçåI= `kd= çéíáãáòÉÇ= áåàÉÅíáçåI= ÜóÇêçÖÉå= çéíáãáòÉÇ= áåàÉÅíáçåF= áå= ÅçåàìåÅíáçå= ïáíÜ
ÅçåîÉåíáçå~ä=ÇêáîÉë= E`aFI=ãçêÉ=~Çî~åÅÉÇ= íê~åëãáëëáçåëI=ÜóÄêáÇáòÉÇ=ÇêáîÉíê~áåë= Ñçê= íÜÉëÉ= f`b
íÉÅÜåçäçÖáÉëI= åçåJÜóÄêáÇ= ~åÇ=ÜóÄêáÇ= ÑìÉä= ÅÉää= ëóëíÉãë= ìëáåÖ= çåÄç~êÇ= ÜóÇêçÖÉå= ëíçê~ÖÉ= ~åÇ
çåÄç~êÇ=êÉÑçêãáåÖ=EçÑ=Ö~ëçäáåÉI=ãÉíÜ~åçäI=~åÇ=ÉíÜ~åçäFK
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OKO jÉíÜçÇçäçÖó

qÜÉ=dj=éêçéêáÉí~êó=eóÄêáÇ= mçïÉêíê~áå= páãìä~íáçå=mêçÖê~ã= EempmF=ï~ë= ÉãéäçóÉÇ= íç=ãçÇÉä
~åÇ=~å~äóòÉ=~ää=íÜÉ=îÉÜáÅäÉ=éêçéìäëáçå=ëóëíÉãë=áåÅäìÇÉÇ=áå=íÜÉ=ëíìÇóK=^å=ÉñíÉåëáîÉ=Ç~í~Ä~ëÉ=çÑ
éêçéêáÉí~êó=~åÇ=î~äáÇ~íÉÇ=ÅçãéçåÉåí=ã~éë=~ääçïÉÇ=ãçÇÉäáåÖ=çÑ=É~ÅÜ=ÅçåîÉåíáçå~ä=~åÇ=~ÇJ
î~åÅÉÇ=îÉÜáÅäÉ=~êÅÜáíÉÅíìêÉ=~åÇ=éçïÉêíê~áå=íÉÅÜåçäçÖóK=qÜÉëÉ=ÅçãéçåÉåí=ã~éë=ïÉêÉ=ìëÉÇ=áå
ëáãìä~íáçå=ãçÇÉäë=íç=Éëí~ÄäáëÜ=íÜÉ=îÉÜáÅäÉ=éÉêÑçêã~åÅÉ=Å~é~Äáäáíó=~åÇ=íÜÉ=ÑìÉä=ÅçåëìãéíáçåI
ÉåÉêÖó= êÉèìáêÉãÉåíëI= ~åÇ= ÖêÉÉåÜçìëÉ= Ö~ë= Éãáëëáçåë= çå= íÜÉ= bìêçéÉ~å= aêáîáåÖ= `óÅäÉ= Eba`FK
qÜáë=ÅóÅäÉ=ÅçãéêÉÜÉåÇë=ÄçíÜ=~=Åáíó=ÇêáîáåÖ=ãçÇÉ=EÅÜ~ê~ÅíÉêáòÉÇ=Äó=äçï=îÉÜáÅäÉ=ëéÉÉÇ=~åÇ=äçï
ÉåÖáåÉ=äç~ÇF=~åÇ=~=ãçêÉ=~ÖÖêÉëëáîÉI=ÜáÖÜ=ëéÉÉÇ=ÇêáîáåÖ=ãçÇÉ=Eã~ñáãìã=ëéÉÉÇ=çÑ=NOM=âãLÜFK

qÜÉ= bìêçéÉ~å=aêáîáåÖ=`óÅäÉ= Eba`F=ï~ë=ìëÉÇ= áå= íÜÉ= ëíìÇóK= qÜáë= ÅóÅäÉ= áåÅäìÇÉë= ~= äçï=îÉÜáÅäÉ
ëéÉÉÇ=ëÉÖãÉåí=E~äëç=êÉÑÉêêÉÇ=íç=~ë=íÜÉ=ra`=Ó=rêÄ~å=aêáîáåÖ=`óÅäÉFI=cáÖìêÉ=OJNI=êÉéêÉëÉåíáåÖ
ìêÄ~å= ÇêáîáåÖ= ~åÇ= ~= ÜáÖÜ= ëéÉÉÇ= ÜáÖÜï~ó= ÇêáîáåÖ= ëÉÖãÉåí= E~äëç= êÉÑÉêêÉÇ= íç= ~ë= íÜÉ= bra`= Ó
bñíê~=rêÄ~å=aêáîáåÖ=`óÅäÉF=ëÜçïå=áå=cáÖìêÉ=OJOK

cáÖìêÉ=OJNW bìêçéÉ~å=rêÄ~å=aêáîáåÖ=`óÅäÉ=Era`F
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TM

cáÖìêÉ=OJOW bìêçéÉ~å=bñíê~=rêÄ~å=aêáîáåÖ=`óÅäÉ

qÜÉ=ëéáÇÉê=ÅÜ~êí=cáÖìêÉ=OJP=ÄÉäçï=áå=éêÉëÉåíë=íÜÉ=éÉêÑçêã~åÅÉ=êÉèìáêÉãÉåíë=áãéçëÉÇ=çå=É~ÅÜ
îÉÜáÅäÉ=ÅçåÅÉéí=Éî~äì~íÉÇ=áå=íÜáë=ëíìÇóK=qÜÉ=éçïÉêíê~áå=ï~ë=Ñáêëí=ëáòÉÇ=áå=íÉêãë=çÑ=éçïÉê=~åÇ
íçêèìÉ= Å~é~Åáíó= íç= ãÉÉí= íÜÉëÉ= éÉêÑçêã~åÅÉ= ÅêáíÉêá~K= qÜÉ= ÉåÉêÖó= ã~å~ÖÉãÉåí= ~åÇ= Åçåíêçä
ëíê~íÉÖáÉë=ïÉêÉ=ëìÄëÉèìÉåíäó=çéíáãáòÉÇ=íç=óáÉäÇ=íÜÉ= äçïÉëí= ÑìÉä= Åçåëìãéíáçå=çå= íÜÉ=ÇêáîáåÖ
ÅóÅäÉK
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cáÖìêÉ=OJPW =sÉÜáÅäÉ=mÉêÑçêã~åÅÉ=oÉèìáêÉãÉåíë

 Performance Requirements for
European Mini Van Class

Maximum Launch
Acceleration

(m/s2)

 Gradeability at
90 km/h for 20 minutes

(%)

Top Speed
(Continuous)

(km/h)

 12

15

 4

4.5

30

 180

 6

Maximum Gradeability
(%)

Acceleration Time,
0-50 km/h

(sec)

Acceleration Time,
0-100 km/h

(sec)

Acceleration in Top Gear
     80-120 km/h

(sec)

      Range
(km)

(20 km ZEV Range for HEVs) 650

qÜÉ=îÉÜáÅäÉ=éÉêÑçêã~åÅÉ=êÉèìáêÉãÉåíë=ïÉêÉ=Ä~ëÉÇ=çå=ÅìêêÉåí=Ö~ëçäáåÉ=f`bJÉèìáééÉÇ=îÉÜáÅäÉë
~åÇ=ÅìëíçãÉê=éÉêÑçêã~åÅÉ=ÉñéÉÅí~íáçåë=çÑ= ÑìíìêÉ=éçïÉêíê~áåëK=^=OM=âã=wbs=EwÉêç=bãáëëáçå
o~åÖÉF=ï~ë=áãéçëÉÇ=çå=íÜÉ=ÜóÄêáÇ=îÉÜáÅäÉë=íç=éêçîáÇÉ=íÜÉëÉ=ÅçåÅÉéíë=ïáíÜ=íÜÉ=~Äáäáíó=íç=ÇêáîÉ
áå=~=bìêçéÉ~å=áååÉê=Åáíó=ïáíÜçìí=~Åíì~ääó=êìååáåÖ=íÜÉ=ÉåÖáåÉK

qÜÉ=îÉÜáÅäÉ=ã~ëë=çÑ=É~ÅÜ=ÅçåÅÉéí=ï~ë=~ÇàìëíÉÇ=Ä~ëÉÇ=çå=Éëíáã~íÉë=çÑ=~ÇÇÉÇ=çê=Éäáãáå~íÉÇ
ÅçãéçåÉåíëK==bãáëëáçåë=í~êÖÉíë=Ñçê=ÅêáíÉêá~=éçääìí~åíë=Ñçê=~ää=îÉÜáÅäÉ=ÅçåÅÉéíë=ïÉêÉ=Ä~ëÉÇ=çå
bìêç=fs= êÉèìáêÉãÉåíëK= = mçïÉêíê~áå= ÉÑÑáÅáÉåÅó= ~åÇ= êÉä~íÉÇ= `lOJÉãáëëáçåë=ïÉêÉ= ÇêáîÉå= Äó= íÜÉ
^`b^= ëÉäÑJÅçããáíãÉåí= çÑ= NQM= ÖLâã= Ñçê= OMMU= ~åÇ= íÜÉ= bìêçéÉ~å= `çããáëëáçå= êÉèìáêÉãÉåí
~áãáåÖ=~í=NOM=ÖLâã=Ñçê=OMNOK

OKP mêçéìäëáçå=póëíÉãë

qÜÉ=q~ÄäÉ=OJN=ÄÉäçï=éêçîáÇÉë=~å=çîÉêîáÉï=çÑ=íÜÉ=îÉÜáÅäÉ=~êÅÜáíÉÅíìêÉë=~åÇ=ÑìÉäë=áåÅäìÇÉÇ=áå
íÜÉ=ëíìÇóK
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oÉéçêí=Ó=q~åâJíçJtÜÉÉä

TO

q~ÄäÉ=OJN=sÉÜáÅäÉ=mêçéìäëáçå=póëíÉãë=áå=bìêçéÉ~å=píìÇó

qÜÉ=éçïÉêíê~áå=~åÇ=ÑìÉä=ÅçãÄáå~íáçåë=áåÅäìÇÉ=ÅçåîÉåíáçå~ä=~åÇ=ÜóÄêáÇ=ÇêáîÉë=ìëáåÖ=f`bë=êìåJ
åáåÖ=çå=î~êáçìë=ÑìÉäë=~ë=ïÉää=~ë=ÉäÉÅíêáÅ=ÇêáîÉë=áå=ÜóÄêáÇ=~åÇ=åçåJÜóÄêáÇ=~êÅÜáíÉÅíìêÉë=Ñçê=ÑìÉä
éêçÅÉëëçê=~åÇ=ÑìÉä=ÅÉää=ëóëíÉãëK

qÜÉ= ÑìÉäë= áåÅäìÇÉ= ~= ïáÇÉ= ê~åÖÉ= çÑ= ÅçåîÉåíáçå~ä= ~åÇ= ~äíÉêå~íáîÉë= ìåÇÉê= ÅçåëáÇÉê~íáçåK= ^ÇJ
î~åÅÉÇ=mçïÉêíê~áå=êÉÑÉêë=íç=~=aáêÉÅí=fåàÉÅíÉÇ=d~ëçäáåÉ=f`b=ïáíÜ=~å=jq^=E~ìíçã~íÉÇ=ã~åì~ä
íê~åëãáëëáçåFK= qÜÉ= eóÄêáÇ= ÅçåÅÉéíë= ~êÉ= é~ê~ääÉä= ~êÅÜáíÉÅíìêÉë= ìëáåÖ= ~Çî~åÅÉÇ= ÉäÉÅíêáÅ= ÇêáîÉë
~åÇ=káje=EkáÅâÉä=jÉí~ä=eóÇêáÇÉF=Ä~ííÉêáÉëK=qÜÉ=ÑìÉä=êÉÑçêãÉê=~åÇ=ÑìÉä=ÅÉää=ëóëíÉãë= áåÅçêéçJ
ê~íÉ=êÉÅÉåí=~Çî~åÅÉë=íç=ÇÉ~ä=ïáíÜ=áëëìÉë=çÑ=ã~ëëI=íê~åëáÉåí=êÉëéçåëÉI=~åÇ=çéíáãáòÉÇ=ã~å~ÖÉJ
ãÉåí=çÑ=íÜÉ=~åÅáää~êó=äç~ÇëK

^= Ççãáå~åí= Ñ~Åíçê= áåÑäìÉåÅáåÖ= íÜÉ= ÑìÉä= Åçåëìãéíáçå= çÑ= ~åó= îÉÜáÅäÉ= áë= íÜÉ= ëíê~íÉÖó= áãéäÉJ

Gasoline            X   X                       X                      X
+Advanced Powertrain

Diesel                X                            X

FT Diesel           X                            X

CNG                   X    X

Methanol   X                      X

Ethanol (E100)    X                      X

Hydrogen          X                              X                     X                      X

   IC Engine          Fuel Cell        Fuel Cell
     IC Engine  Hybrid          Non-Hybrid     Hybrid
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TP

ãÉåíÉÇ=Ñçê=ÅçåíêçääáåÖ=íÜÉ=ÉåÉêÖó=ÇáëíêáÄìíáçå=çå=íÜÉ=Çìíó=ÅóÅäÉK==qÜÉ=îÉÜáÅäÉ=ëáãìä~íáçå=ãçÇJ
Éäë=Ñçê=É~ÅÜ=çÑ=íÜÉ=ÅçåÅÉéíë=éêÉëÉåíÉÇ=áãéäÉãÉåí=ÉåÉêÖó=ã~å~ÖÉãÉåí=~åÇ=Åçåíêçä=ëíê~íÉÖáÉë
áåÅçêéçê~íáåÖ=êÉ~äJïçêäÇ=Åçåëíê~áåíë=çå=ÉåÖáåÉ=çê=éçïÉê=ëçìêÅÉ=çéÉê~íáçåK==qÜÉëÉ=Åçåëíê~áåíë
êÉÑäÉÅí= ÅìëíçãÉê= ÇêáîÉ~Äáäáíó= ~åÇ= éäÉ~ëÉ~Äáäáíó= ÅêáíÉêá~= EÉKÖKI= ÉåÖáåÉ= ê~ãéáåÖ= ê~íÉëI= ÉåÖáåÉ
ëéÉÉÇ=Åçåëíê~áåíë=íç=~ëëìêÉ=îÉÜáÅäÉ=êÉëéçåëÉI=ÉåÖáåÉ=çéÉê~íáåÖ=êÉÖáçåë=íç=ãÉÉí=Éãáëëáçå=í~êJ
ÖÉíëFK

qÜÉ=íê~ÇÉJçÑÑë=ÄÉíïÉÉå=éÉêÑçêã~åÅÉI=ÑìÉä=ÅçåëìãéíáçåI=~åÇ=Éãáëëáçåë=~êÉ=íêÉ~íÉÇ=áå=~=ÅçåëáëJ
íÉåí=ã~ååÉê=Ñçê=~ää=ÅçåÅÉéíëI=íÜìë=~ääçïáåÖ=Ñçê=êçÄìëí=ÑìÉä=Åçåëìãéíáçå=Åçãé~êáëçåë=~ë=ïÉää
~ë=íÉÅÜåçäçÖó=ê~åâáåÖëK

`çåîÉåíáçå~ä=aêáîÉë

qÜÉ= `a= E`çåîÉåíáçå~ä= aêáîÉF= éçïÉêíê~áå= ÇÉéáÅíÉÇ= áå= cáÖìêÉ= OJQ= Åçåëáëíë= çÑ= ~å= f`= EfåíÉêå~ä
`çãÄìëíáçåF= ÉåÖáåÉ= ïáíÜ= ~= ÑáîÉ= ëéÉÉÇ= ã~åì~ä= íê~åëãáëëáçå= áãéäÉãÉåíáåÖ= ~å= ~ìíçã~íÉÇ
ÖÉ~êëÜáÑí=Åçåíêçä= Eáå=Åçåíê~ëí= íç=~=ã~åì~ä=ëÜáÑíF= áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=éêÉëÅêáÄÉÇ=b`b=ÅóÅäÉ= êÉJ
èìáêÉãÉåíëK=qÜáë=~ëëìãéíáçå=ï~ë=ìëÉÇ=Ñçê=~ää=íÜÉ=ÅçåîÉåíáçå~ä=îÉÜáÅäÉë=ìëáåÖ=Ö~ëçäáåÉI=ÇáÉëÉäI
`kdI= ~åÇ= ÜóÇêçÖÉå= ÑìÉäëK= qÜÉ= íê~åëãáëëáçå= áë= ëÜáÑíÉÇ= íç= çéíáãáòÉ= ÑìÉä= Åçåëìãéíáçå=ïáíÜáå
ÇêáîÉ~Äáäáíó=~åÇ=Éãáëëáçåë=Åçåëíê~áåíëK=qÜÉ=ÉåÖáåÉ=áë=åçí=~ääçïÉÇ=íç=Çêçé=íç=îÉêó=äçï=çéÉê~íJ
áåÖ= ëéÉÉÇë= ïÜáÅÜ= áãé~Åíë= îÉÜáÅäÉ= éÉêÑçêã~åÅÉ= ~í= ãçÇÉê~íÉ= ~åÇ= ÜáÖÜ= îÉÜáÅäÉ= ëéÉÉÇëI= ~åÇ
ëáãáä~êäóI=íÜÉ=ÉåÖáåÉ=ÇçÉë=åçí=çéÉê~íÉ=åÉ~ê=íÜÉ=tlq=íçêèìÉ=íç=~îçáÇ=çéÉê~íáåÖ=áå=êÉÖáçåë=çÑ
ÜáÖÜ=ÉãáëëáçåëK

cáÖìêÉ=OJQW `çåîÉåíáçå~ä=aêáîÉ=E`aF=mçïÉêíê~áå

Automated
  5-Speed

Transmission
Engine
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qÜÉ=ÉåÖáåÉ=íÉÅÜåçäçÖáÉë=êÉéêÉëÉåíÉÇ=áå=íÜÉ=ëíìÇó=~êÉ=Ä~ëÉÇ=çå=Ç~í~=Ñêçã=î~êáçìë=ëçìêÅÉëK==^å
ÉåÖáåÉJëéÉÅáÑáÅ=ÑìÉä=ëÜìíJçÑÑ=ëíê~íÉÖó=ïáíÜ=~ééêçéêá~íÉ=ÇÉä~óë=~åÇ=ëéÉÉÇ=Åçåëíê~áåíë=áë=áãéäÉJ
ãÉåíÉÇ=ÇìêáåÖ=ÇÉÅÉäÉê~íáçå=éÉêáçÇëK=qÜÉ=ÉåÖáåÉ=ÅÜ~ê~ÅíÉêáëíáÅë=~åÇ=~ëëìãéíáçåë=ïÉêÉ=ÖÉ~êÉÇ
íçï~êÇë=ã~áåí~áåáåÖ=ÅçåëáëíÉåÅó=Ñçê=íÜÉ=Åçãé~êáëçå=çÑ=íÜÉ=íÉÅÜåçäçÖáÉëK

qÜÉ=aáêÉÅí=fåàÉÅíáçå=EafF=d~ëçäáåÉ=f`b=ï~ë=Ä~ëÉÇ=çå=~=åÉñí=ÖÉåÉê~íáçå=léÉä=éêçíçíóéÉ=íÉëí=ÉåJ
ÖáåÉ=ìëáåÖ=Åçåíêçä= ëíê~íÉÖáÉëI= Åçåëíê~áåÉÇ=Äó=kse=~åÇ=Éãáëëáçå= êÉèìáêÉãÉåíëI= Ñçê=çéÉê~íáåÖ
íÜÉ=ÉåÖáåÉ=áå=íÜÉ=ëíê~íáÑáÉÇI=çê=ÜçãçÖÉåÉçìëI=êÉÖáçåK

qÜÉ=af=aáÉëÉä= L=cq=aáÉëÉä= f`b=ï~ë=Ä~ëÉÇ=çå= íÜÉ=léÉä=~Çî~åÅÉÇ=Åçããçå=ê~áä=ÇáêÉÅí= áåàÉÅíáçå
íÉÅÜåçäçÖó=ã~ñáãáòáåÖ=ÉåÖáåÉ=ÉÑÑáÅáÉåÅó=~åÇ=ãÉÉíáåÖ=Éãáëëáçå=êÉèìáêÉãÉåíëK

qÜÉ=jlklcrbi=`kd= f`b=ï~ë=Ä~ëÉÇ=çå= íÜÉ= åÉñí= ÖÉåÉê~íáçå=léÉä= éêçíçíóéÉ= íìêÄçÅÜ~êÖÉÇI
ãçåçî~äÉåí=çê=ãçåçÑìÉäI=ÜáÖÜ=ÅçãéêÉëëáçå=ê~íáç=ÉåÖáåÉ=çéíáãáòÉÇ=Ñçê=`kd=çéÉê~íáçåK

qÜÉ=ieO=f`b=ï~ë=Ä~ëÉÇ=çå=~å=Éëíáã~íÉÇ=ã~é=ÅçåëíêìÅíÉÇ=Ñêçã=ÉÑÑáÅáÉåÅó=ÄÉåÉÑáíë=~åÇ=éçïÉê
çìíéìí= éêÉÇáÅíáçåë= éìÄäáëÜÉÇ= Äó= _jt= ~åÇ= ëáòÉÇ= íç=ãÉÉí= íÜÉ= îÉÜáÅäÉ= éÉêÑçêã~åÅÉ= êÉèìáêÉJ
ãÉåíë=ìëÉÇ=áå=íÜÉ=éêÉëÉåí=ëíìÇóK

eóÄêáÇ=aêáîÉë

qÜÉ=eóÄêáÇ=bäÉÅíêáÅ=sÉÜáÅäÉ=EebsF=~êÅÜáíÉÅíìêÉ=ìëÉÇ=áå=íÜáë=ëíìÇóI=~åÇ=ëÜçïå=áå=cáÖìêÉ=OJRI=áë=~
m~ê~ääÉä= fåéìí=mçïÉê=^ëëáëí=âáåÉã~íáÅ=ÅçåÑáÖìê~íáçå=ïáíÜ=~å=ÉäÉÅíêáÅ=ÇêáîÉ=~í=íÜÉ=áåéìí=íç=íÜÉ
íê~åëãáëëáçåK= qÜÉ=Ä~ííÉêó=ï~ë= ëáòÉÇ= íç=ãÉÉí= íÜÉ=OM= âã=wbs= EwÉêç= bãáëëáçå=sÉÜáÅäÉF= o~åÖÉ
ëéÉÅáÑáÉÇ=áå=íÜÉ=îÉÜáÅäÉ=éÉêÑçêã~åÅÉ=êÉèìáêÉãÉåíëK=^=Ñìää=ëáòÉ=ÉåÖáåÉ=ï~ë=åÉÅÉëë~êó=íç=ãÉÉí
íÜÉ= ëìëí~áåÉÇ= íçé= îÉÜáÅäÉ= ëéÉÉÇ= êÉèìáêÉãÉåí= çÑ= NUM= âãLÜK= qÜÉ= ÉäÉÅíêáÅ=ãçíçê=ï~ë= ëáòÉÇ= íç
Ñçääçï=íÜÉ=Çìíó=ÅóÅäÉ=éÉêÑçêã~åÅÉ=ÇÉã~åÇë=ïáíÜçìí=íÜÉ=ÉåÖáåÉK
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cáÖìêÉ=OJRW m~ê~ääÉä=ebs

Multi-Speed
Transmission

Engine

Battery MotorInv

qÜÉ=f`=ÉåÖáåÉ=~åÇ=íê~åëãáëëáçå=~ëëìãéíáçåë=~åÇ=áåéìí=Ç~í~=~êÉ=íÜÉ=ë~ãÉ=~ë=áå=íÜÉ=`çåîÉåJ
íáçå~ä=aêáîÉ=ÅçåÅÉéíëK=qÜÉ=ÉäÉÅíêáÅ=ãçíçêë=~åÇ=káje=Ä~ííÉêáÉë=~êÉ=Ä~ëÉÇ=çå=íÜÉ=åÉñí=ÖÉåÉê~J
íáçå=íÉÅÜåçäçÖáÉë=ÇÉãçåëíê~íÉÇ=áå=íÜÉ=dj=mêÉÅÉéí=mkds=îÉÜáÅäÉK

^= ÅÜ~êÖÉ= ëìëí~áåáåÖ= Åçåíêçä= ëíê~íÉÖó=ï~ë= áãéäÉãÉåíÉÇ=ïÜÉêÉáå= íÜÉ= Ä~ííÉêó= ëí~íÉJçÑJÅÜ~êÖÉ
Epl`F=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=ÇêáîáåÖ=ÅóÅäÉ=ï~ë=~äï~óë=êÉíìêåÉÇ=íç=íÜÉ=äÉîÉä=áí=ï~ë=~í=ïÜÉå=íÜÉ=ÅóÅäÉ
ÅçããÉåÅÉÇK=qÜÉ=ÉåÖáåÉ= áë=~äï~óë=íìêåÉÇ=çÑÑ=~í= ëí~åÇëíáää=~åÇ= íÜÉ=Ä~ííÉêó= áë=ìëÉÇ= íç= ä~ìåÅÜ
íÜÉ=îÉÜáÅäÉ=íç=~Äçìí=PR=Ó=QM=âãLÜ=ÇÉéÉåÇáåÖ=çå=íÜÉ=Ä~ííÉêó=pl`K==^í=ÜáÖÜ=~ÅÅÉäÉê~íáçå=ÇÉJ
ã~åÇëI= íÜÉ=Ä~ííÉêó= ä~ìåÅÜ= áë= íìêåÉÇ=çÑÑ=~åÇ= íÜÉ=îÉÜáÅäÉ= áë= ä~ìåÅÜÉÇ=ïáíÜ= íÜÉ=ÉåÖáåÉ=~åÇLçê
ïáíÜ=Ä~ííÉêó=~ëëáëíK

aÉéÉåÇáåÖ=çå= íÜÉ= ÉåÖáåÉ= ÅÜ~ê~ÅíÉêáëíáÅë= ~åÇ= íÜÉ= ëéÉÅáÑáÅ= ÉäÉÅíêáÅ= ÅçãéçåÉåí= ëáòÉë= Ñçê= É~ÅÜ
ebsI=íÜÉ=ÉåÖáåÉ=Åçåíêçä=~åÇ=ÉåÉêÖó=ã~å~ÖÉãÉåí=ëíê~íÉÖó=Ñçê=É~ÅÜ=îÉÜáÅäÉ=ï~ë=çéíáãáòÉÇ=íç
éêçîáÇÉ=ÜáÖÜ= ÉåÖáåÉ= ÉÑÑáÅáÉåÅó=ïáíÜçìí= áåÅìêêáåÖ= ÉñÅÉëëáîÉ= äçëëÉë= áå= íÜÉ=ãçíçê= ~åÇ= Ä~ííÉêóK
aìêáåÖ=Äê~âáåÖI= íÜÉ=ÉåÖáåÉ= áë=ÇáëÅçååÉÅíÉÇ= Ñêçã=íÜÉ= íê~åëãáëëáçå=~åÇ= ëÜìíJçÑÑ= íç=ã~ñáãáòÉ
ÉåÉêÖó=êÉÅçîÉêóK=eçïÉîÉêI=~í=îÉÜáÅäÉ=ëéÉÉÇë=~ÄçîÉ=úTM=âãLÜI=íÜÉ=ÉåÖáåÉ=êÉã~áåë=ÅçååÉÅíÉÇ
íç=íÜÉ=íê~åëãáëëáçåI=íÜÉêÉÄó=~ëëìêáåÖ=~ÇÉèì~íÉ=éÉêÑçêã~åÅÉ=áå=íÜÉ=ÉîÉåí=çÑ=ëìÇÇÉå=ÇÉã~åÇ
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Ñçê=~ÅÅÉäÉê~íáçåK=få=ÖÉåÉê~äI=ÄçíÜ=qçêèìÉ=`çåíêçä=~åÇ=mçïÉê=pÜ~êáåÖ=ëíê~íÉÖáÉë=~êÉ=ìëÉÇ=çîÉê
ÇáÑÑÉêÉåí=îÉÜáÅäÉ=ëéÉÉÇ=ê~åÖÉëK

• båÖáåÉ=qçêèìÉ=`çåíêçäW

qÜÉ=ÉåÖáåÉ=çéÉê~íÉë=ïáíÜáå=~=Ä~åÇ=ëéÉÅáÑáÉÇ=~ë= Ñê~Åíáçå=çÑ=ã~ñáãìã=íçêèìÉ=~í=É~ÅÜ=ëéÉÉÇK
qÜÉ=ÉåÖáåÉ=íçêèìÉ=Ñê~Åíáçå=áë=ÖÉåÉê~ääó=ÖáîÉå=~ë=~=ÑìåÅíáçå=çÑ=Ä~ííÉêó=pl`=ëç=íÜ~í=~ë=íÜÉ=Ä~íJ
íÉêó=pl`=áåÅêÉ~ëÉëI=íÜÉ=íçêèìÉ=Ñê~Åíáçå=áë=~ääçïÉÇ=íç=ÇÉÅêÉ~ëÉ=ïÜáäÉ=íÜÉ=ÉåÖáåÉ=ëíáää=çéÉê~íÉë
áå=~å=ÉÑÑáÅáÉåí=êÉÖáçåK=fÑ=íÜÉ=ÉåÖáåÉ=çìíéìí=ÉñÅÉÉÇë=íÜÉ=áåëí~åí~åÉçìë=ÅóÅäÉ=ÇÉã~åÇI=ÉåÉêÖó=áë
ëíçêÉÇ=áå=íÜÉ=Ä~ííÉêóK=fÑ=íÜÉ=ÉåÖáåÉ=çìíéìí=áë=äÉëë=íÜ~å=íÜÉ=áåëí~åí~åÉçìë=ÇÉã~åÇI=íÜÉ=Ä~ííÉêó
~ëëáëíë=íÜÉ=ÉåÖáåÉK=båÖáåÉ=qçêèìÉ=`çåíêçä=áë=ÖÉåÉê~ääó=ãçëí=ÉÑÑÉÅíáîÉ=~í=äçï=~åÇ=ãçÇÉê~íÉ=îÉJ
ÜáÅäÉ=ëéÉÉÇë=çîÉê=ïÜáÅÜ=íÜÉ=ÉåÖáåÉ=äç~ÇáåÖ=ïçìäÇ=åçêã~ääó=ÄÉ=äçïK

• båÖáåÉL_~ííÉêó=mçïÉê=pÜ~êáåÖW

qÜÉ=ÉåÖáåÉ=~åÇ=Ä~ííÉêó=É~ÅÜ=ëÜ~êÉ=~=Ñê~Åíáçå=çÑ=íÜÉ=äç~ÇK= = fÑ= íÜÉ=pl`=ÇÉÅêÉ~ëÉëI= íÜÉ=ÉåÖáåÉ
ëÜ~êÉ= áë=~ääçïÉÇ=íç= áåÅêÉ~ëÉK=båÖáåÉL_~ííÉêó=mçïÉê=pÜ~êáåÖ= áë=ãçëí=ÉÑÑÉÅíáîÉ=~í=ÜáÖÜ=îÉÜáÅäÉ
ëéÉÉÇë=ïÜÉêÉáå= ÉåÖáåÉ= äç~ÇáåÖ= áë= åçêã~ääó= Ñ~îçê~ÄäÉ= ~åÇ= íÜÉ= ÉåÖáåÉ= äç~Ç=ã~ó= ÄÉ= êÉÇìÅÉÇ
ëçãÉïÜ~í=ïáíÜçìí=~ÇîÉêëÉäó=~ÑÑÉÅíáåÖ=ÉåÖáåÉ=ÉÑÑáÅáÉåÅóK

^äíÉêå~íáîÉ= ~êÅÜáíÉÅíìêÉë= íç= íÜáë= m~ê~ääÉä= ebs= Ü~îÉ= ~äëç= ÄÉÉå= ~ëëÉëëÉÇ= EÉKÖKI= qçóçí~= mêáìëI
eçåÇ~=fåëáÖÜíI=dj=mêÉÅÉéí=kÉñí=dÉåÉê~íáçå=sÉÜáÅäÉFK

cìÉä=`Éää=~åÇ=cìÉä=mêçÅÉëëçê=póëíÉãë

cìÉä=`Éää=ëóëíÉãë=ïáíÜ=çåÄç~êÇ=ÜóÇêçÖÉå=ëíçê~ÖÉ=áå=ÇáêÉÅí=ÉäÉÅíêáÅ=ÇêáîÉë=~êÅÜáíÉÅíìêÉë=~åÇ
Ö~ëçäáåÉ=~åÇ=ãÉíÜ~åçä=cìÉä=mêçÅÉëëçê=Ecmc`F=ëóëíÉãë=ëÜçïå=áå=cáÖìêÉ=OJS=ïÉêÉ=~ãçåÖ=íÜÉ
ÅçåÅÉéíë=áåÅäìÇÉÇ=áå=íÜÉ=ëíìÇóK
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cáÖìêÉ=OJSW cìÉä=`ÉääLcìÉä=mêçÅÉëëçê=mçïÉêíê~áå

Ancillaries

Fuel

Processor
MotorInv G

ea
rFuel

Cell
Stack

Access.

cìÉä=ÅÉää=ëí~Åâ=~åÇ=ÑìÉä=éêçÅÉëëçê=ÅçãéçåÉåí=ã~éë=ïÉêÉ=Ä~ëÉÇ=çå=ëã~ääJ=íç=ÑìääJëÅ~äÉ=ÅçãéçJ
åÉåí=ã~éë=éêÉÇáÅíÉÇ=ïáíÜ=dj=éêçéêáÉí~êó=ãçÇÉäáåÖ=íççäë=~åÇ=î~äáÇ~íÉÇ=çå=íÜÉ=dj=eóÇêçdÉåJ
N= cìÉä=`Éää= sÉÜáÅäÉK=eçïÉîÉêI= ëáÖåáÑáÅ~åí= ÇÉîÉäçéãÉåí=ïçìäÇ=ÄÉ= êÉèìáêÉÇ= íç= ëÅ~äÉ= ìé= íÜÉëÉ
ëí~íÉJçÑJíÜÉJ~êí= ÅçãéçåÉåíë= íç= íÜÉ=éçïÉê= äÉîÉäë= êÉèìáêÉÇ= Ñçê= íÜÉ= ÉñéÉÅíÉÇ= îÉÜáÅäÉ= éÉêÑçêãJ
~åÅÉ=áãéçëÉÇ=áå=íÜáë=ëíìÇóK==jçêÉ=ëéÉÅáÑáÅ~ääóI=ÄêÉ~âíÜêçìÖÜë=áå=íÜÉ=~êÉ~ë=çÑ=íÜÉêã~ä=~åÇ=ï~J
íÉê=ã~å~ÖÉãÉåíI= ÑìÉä= éêçÅÉëëçê= Çóå~ãáÅëI= ~åÇ= ëí~êíìéLï~êãJìé= Ñçê= íÜÉ= ÑìÉä= éêçÅÉëëçê= ëóëJ
íÉãë=ïçìäÇ=ÄÉ=åÉÉÇÉÇK

qÜÉ=Ççãáå~åí=ãÉíêáÅ=íÜ~í=ÇÉíÉêãáåÉë=íÜÉ=ÑìÉä=ÅÉää=Å~é~Åáíó=áë=íÜÉ=êÉèìáêÉãÉåí=Ñçê=~=íçé=îÉÜáÅäÉ
ëéÉÉÇ=çÑ=NUM=âãLÜK= =qÜÉ=ãçíçê=Å~é~Åáíó= áë=ÇÉíÉêãáåÉÇ=Äó=êÉèìáêÉãÉåíë= Ñçê=ã~ñáãìã=~ÅÅÉäJ
Éê~íáçå=çÑ=QKR=ãLëO= ~åÇ=MJNMM=âãLÜ= íáãÉ=çÑ=NO= ëÉÅçåÇëK=^=OJëéÉÉÇ=ÖÉ~ê= êÉÇìÅÉë= íÜÉ=ãçíçê
ÅçêåÉê=éçïÉê= êÉèìáêÉãÉåí=~åÇ=~ääçïë= íÜÉ=ëéÉÅáÑáÉÇ=îÉÜáÅäÉ=éÉêÑçêã~åÅÉ= êÉèìáêÉãÉåíë= íç=ÄÉ
ãÉí=ïáíÜ=~=ãçíçê=çÑ=êÉ~ëçå~ÄäÉ=ëáòÉK=qÜÉ=äçëëÉë=áåÅìêêÉÇ=áå=íÜÉ=OJëéÉÉÇ=ÖÉ~ê=~êÉ=ãçêÉ=íÜ~å
çÑÑëÉí=Äó=íÜÉ=áãéêçîÉÇ=~îÉê~ÖÉ=ãçíçê=ÉÑÑáÅáÉåÅóK

^í=ëí~åÇëíáääI=íÜÉ=ÑìÉä=ÅÉää=áë=íìêåÉÇ=çÑÑ=~åÇ=íÜÉ=îÉÜáÅäÉ=~ÅÅÉëëçêó=äç~Ç=áë=éçïÉêÉÇ=Äó=~=ëã~ää
ëÉêîáÅÉ=Ä~ííÉêóK=aìêáåÖ=ÇÉÅÉäÉê~íáçåI=íÜÉ=ÑìÉä=ÅÉää=áë=íìêåÉÇ=çÑÑ=~ÑíÉê=~=RJëÉÅçåÇ=ÇÉä~ó=~åÇ=íÜÉ
íê~åëáÉåí=êÉëéçåëÉ=çÑ=íÜÉ=ëí~Åâ=áë=ëìÑÑáÅáÉåí=íç=~îçáÇ=ä~Öë=çå=íÜÉ=ëí~åÇ~êÇ=Çìíó=ÅóÅäÉëK

qÜÉ=ÉäÉÅíêáÅ=ãçíçê=áåîÉêíÉê=çéÉê~íÉë=~í=íÜÉ=ÑìÉä=ÅÉää=ëí~Åâ=çìíéìí=îçäí~ÖÉ=~åÇ=áë=ÅÜ~ê~ÅíÉêáòÉÇ
Äó= ÇÉí~áäÉÇ= íÜêÉÉJÇáãÉåëáçå~ä= ã~éë= EÅçãéêÉÜÉåÇáåÖ= ëéÉÉÇI= íçêèìÉ= ~åÇ= îçäí~ÖÉF= íÜìë= ~ÅJ
ÅçìåíáåÖ=Ñçê=íÜÉ=ÉÑÑÉÅí=çÑ=î~êóáåÖ=ëí~Åâ=îçäí~ÖÉ=çå=ãçíçê=ÉÑÑáÅáÉåÅó=~åÇ=Å~é~ÅáíóK
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få= íÜÉ= êÉÑçêãÉê= ëóëíÉãëI= ~= ÜóÇêçÖÉå= ÄìÑÑÉê= áë= ìëÉÇ= íç= ãáåáãáòÉ= ÑìÉä= ï~ëíÉ= ~í= äçï= çìíéìí
éçïÉê= äÉîÉäëK=bñÅÉëë=ÜóÇêçÖÉå= áë=ÅçãéêÉëëÉÇ=Äó=íÜÉ=~åÅáää~êó=ÅçãéêÉëëçê=~åÇ=ëíçêÉÇ= áå= íÜáë
ëã~ää=ÄìÑÑÉê=Ñçê=ä~íÉê=ìëÉK

cìÉä=`Éää=~åÇ=cìÉä=mêçÅÉëëçê=eóÄêáÇë

eóÄêáÇáò~íáçå=çÑ=íÜÉëÉ=ÑìÉä=ÅÉää=ëóëíÉãë=~ë=ëÜçïå=áå=cáÖìêÉ=OJT=éêçîáÇÉë=~ÇÇáíáçå~ä=éçëëáÄáäáJ
íáÉë=Ñçê=áãéêçîÉãÉåí=áå=ÑìÉä=ÉÅçåçãóI=~äíÜçìÖÜ=íÜÉ=êÉä~íáîÉ=Ö~áå=çÑ=~=ÑìÉä=ÅÉää=ÜóÄêáÇ=ïáää=ÄÉ
äÉëë=íÜ~å=íÜ~í=çÑ=~å=ÉåÖáåÉ=ÜóÄêáÇK

cáÖìêÉ=OJTW cìÉä=`Éää=ebsë

Battery

Ancillaries

Fuel

Processor
MotorInv G

ea
rFuel

Cell
Stack

DC/
DC

Access.

qÜÉ= áåëí~ääÉÇ= ÑìÉä= ÅÉää= Å~é~Åáíó= áë=ÇÉíÉêãáåÉÇ=Äó= íÜÉ= ëìëí~áåÉÇ=NUM= âãLÜ= íçé= îÉÜáÅäÉ= ëéÉÉÇK
qÜÉ=ãçíçê=áë=ëáòÉÇ=Äó=íÜÉ=QKR=ãLëO=ä~ìåÅÜ=~ÅÅÉäÉê~íáçå=~åÇ=íÜÉ=MJNMM=âãLÜ=ã~ñáãìã=íáãÉ=êÉJ
èìáêÉãÉåíK=qÜÉ=Ä~ííÉêó=ëáòÉ=áë=ÇÉíÉêãáåÉÇ=Äó=íÜÉ=OM=âãLÜ=wbs=êÉèìáêÉãÉåíK=eçïÉîÉêI=Ñçê=íÜÉ
eO=c`=ebs=îÉÜáÅäÉ=E~äêÉ~Çó=~=wbs=ÅçåÅÉéíFI=íÜÉ=Ä~ííÉêó=áë=ëáòÉÇ=íç=çéíáãáòÉ=íÜÉ=ÑìÉä=ÅçåëìãéJ
íáçå=ïÜáäÉ=ëíáää=ãÉÉíáåÖ=~ää=éÉêÑçêã~åÅÉ=Åçåëíê~áåíëK
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e~îáåÖ=~=Ä~ííÉêó=áå=íÜÉ=ëóëíÉã=~ääçïë=íÜÉ=çîÉê~ää=äç~Ç=íç=ÄÉ=ëÜ~êÉÇ=ÄÉíïÉÉå=íÜÉ=Ä~ííÉêó=~åÇ
íÜÉ=ÑìÉä=ÅÉää=ëóëíÉãK=qÜìëI=~í=îÉêó=äçï=ÅóÅäÉ=êÉèìáêÉãÉåíëI=íÜÉ=ÑìÉä=ÅÉää=~åÇ=êÉÑçêãÉê=ã~ó=ÄÉ
ëÜìíJçÑÑ=ÅçãéäÉíÉäóI=íÜÉêÉÄó=~îçáÇáåÖ=íÜÉ=äçï=ÉÑÑáÅáÉåÅó=çéÉê~íáåÖ=êÉÖáçå=çÑ=íÜÉ=ÑìÉä=ÅÉääLÑìÉä
éêçÅÉëëçê=ëóëíÉã=~í=îÉêó=äçï=éçïÉê=äÉîÉäëK=páãáä~êäóI=~í=ÜáÖÜ=ÅóÅäÉ=êÉèìáêÉãÉåíëI=íÜÉ=~ÅÅÉëëçêó
~åÇ=~åÅáää~êó=äç~Çë=ã~ó=ÄÉ=çÑÑJäç~ÇÉÇ=Ñêçã=íÜÉ=ÑìÉä=ÅÉää=íç=íÜÉ=Ä~ííÉêóI=íÜÉêÉÄó=êÉÇìÅáåÖ=áåÉÑJ
ÑáÅáÉåí=çéÉê~íáçå=çÑ=íÜÉ=ÑìÉä=ÅÉää=ëóëíÉã=~í=ÜáÖÜ=éçïÉê=äÉîÉäëK

qÜÉ=ÄÉëí=çîÉê~ää= ÉåÉêÖó=ã~å~ÖÉãÉåí= ëíê~íÉÖó= áë=çåÉ= íÜ~í= íÉåÇë= íç=ãáåáãáòÉ= íÜÉ=ìëÉ=çÑ= íÜÉ
ÑìÉä=ÅÉää=íç=êÉÅÜ~êÖÉ=íÜÉ=Ä~ííÉêóK==^í=ÜáÖÜ=Ä~ííÉêó=pl`I=íÜÉ=ÑìÉä=ÅÉää=ëóëíÉã=áë=íìêåÉÇ=çÑÑ=~åÇ
íÜÉ=îÉÜáÅäÉ=çéÉê~íÉë=Ñêçã=Ä~ííÉêó=ÉåÉêÖó=çåäóK==tÜÉå=íÜÉ=Ä~ííÉêó=pl`=Çêçéë=ÄÉäçï=~=ëéÉÅáÑáÉÇ
äÉîÉäI=íÜÉ=ÑìÉä=ÅÉää=áë=íìêåÉÇ=çå=éêçîáÇáåÖ=íÜÉ=åÉÅÉëë~êó=êç~Ç=äç~ÇK

^= àìÇáÅáçìë=ÅçãÄáå~íáçå=çÑ= íìêåáåÖ= íÜÉ= ÑìÉä=ÅÉää= ëóëíÉã=çÑÑ=~í= ëí~åÇëíáää=~åÇ= äçï=éçïÉê=~åÇ
íê~åëÑÉêêáåÖ=íÜÉ=~ÅÅÉëëçêó=~åÇ=~åÅáää~êó=äç~Çë=íç=íÜÉ=Ä~ííÉêó=~í=ÜáÖÜ=éçïÉê=~ääçïë=íÜÉ=ÑìÉä=ÅÉää
ëóëíÉã=íç=çéÉê~íÉ=~í=åÉ~ê=çéíáãìã=ÉÑÑáÅáÉåÅó=Ñçê=ãçëí=çÑ=íÜÉ=ÅóÅäÉ=ïáíÜçìí=áåÅìêêáåÖ=ÉñÅÉëëáîÉ
Ä~ííÉêó=~åÇ=ãçíçê=äçëëÉëK
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UM

OKQ oÉëìäíë
q~ÄäÉ=OJO=~åÇ=q~ÄäÉ=OJP=ëìãã~êáòÉ=íÜÉ=ÑìÉä=ÉÅçåçãóLÅçåëìãéíáçå=~åÇ=îÉÜáÅäÉ=éÉêÑçêã~åÅÉ
éêÉÇáÅíáçåë=Ñçê=~ää=íÜÉ=éêçéìäëáçå=ëóëíÉã=ÅçåÅÉéíë=áåÅäìÇÉÇ=áå=íÜáë=ëíìÇóK

q~ÄäÉ=OJOW d~ëçäáåÉ=bèìáî~äÉåí=cìÉä=bÅçåçãóL`çåëìãéíáçå=~åÇ=mÉêÑçêã~åÅÉ=mêÉJ
ÇáÅíáçåëW=f`b

ba`
EãéÖF

ba`
EäLNMM=âãF

båÖáåÉ
bÑÑáÅáÉåÅó

sÉÜáÅäÉ
bÑÑáÅáÉåÅó

qáãÉI=ë
MJNMM=âãLÜ

B=oÉÇìÅíáçå
Ñêçã=_~ëÉäáåÉ

OMMO=mêçÇìÅíáçå
d~ëçäáåÉ=sÉÜáÅäÉ OUKV UKNR ONKMB NUKOB NNKS=ë HSB

_~ëÉäáåÉ
OMNM=d~ëçäáåÉ=`a PMKT TKSS OOKRB NVKQB NNKS=ë _~ëÉäáåÉ

d~ëçäáåÉ=ebs QNKV RKSN PMKRB OUKSB VKM=ë JOTB

af=d~ëçäáåÉ=`a PRKT SKRV ORKOB OOKSB NNKQ=ë JNQB

af=d~ëçäáåÉ=ebs QRKP RKNV POKVB PMKVB UKU=ë JPOB

af=aáÉëÉä=`a PUKO SKNS OUKRB ORKRB NNKU=ë JOMB

af=aáÉëÉä=ebs QRKQ RKNU PQKUB POKSB VKQ=ë JPOB

cq=af=aáÉëÉä==`a PVKM SKMP OVKNB OSKMB NNKU=ë JONB

cq==aáÉëÉä=ebs QSKP RKMT PRKRB PPKPB VKQ=ë JPQB

`kd=f`b=`a PPKS TKMM ORKUB OOKVB NNKQ=ë JVB

`kd=f`b=ebs QPKQ RKQO PPKMB PNKUB VKN=ë JOVB

eO=f`b=`a PSKV SKPT OTKTB OQKOB NNKT=ë JNTB

eO=f`b=ebs RMKN QKTM PTKTB PQKVB VKN=ë JPVB

`a=J=`çåîÉåíáçå~ä=aêáîÉ=ìëáåÖ=RJpéÉÉÇ=jq^=qê~åëãáëëáçåI=af=J=aáêÉÅí=fåàÉÅíáçå=f`b

ebs=J=m~ê~ääÉä=eóÄêáÇ=bäÉÅíêáÅ=sÉÜáÅäÉ=ïáíÜ=`Ü~êÖÉ=pìëí~áåáåÖ=E`pF=`çåíêçä=píê~íÉÖó
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q~ÄäÉ=OJPW d~ëçäáåÉ=bèìáî~äÉåí=cìÉä=bÅçåçãóL`çåëìãéíáçå=~åÇ=mÉêÑçêã~åÅÉ=mêÉJ
ÇáÅíáçåëW=c`

ba`
EãéÖF

ba`
EäLNMM=âãF

båÖáåÉ
bÑÑáÅáÉåÅó

sÉÜáÅäÉ
bÑÑáÅáÉåÅó

qáãÉI=ë
MJNMM=âãLÜ

B=oÉÇìÅíáçå
Ñêçã=_~ëÉäáåÉ

OMNM=d~ëçäáåÉ
_~ëÉäáåÉ=sÉÜáÅäÉ PMKT TKSS OOKRB NVKQB NNKS=ë _~ëÉäáåÉ

d~ëçäáåÉ==cmc` QOKP RKRS PTKUB OUKVB NMKU=ë JOTB

d~ëçäáåÉ=cmc`=ebs QUKS QKUQ PVKOB PRKOB NMKM=ë JPTB

bíÜ~åçä=cmc` QQKQ RKPM PVKTB PMKQB NMKU=ë JPNB

bíÜ~åçä=cmc`=ebs RNKN QKSN QNKNB PSKVB NMKM=ë JQMB

jÉíÜ~åçä=cmc` QSKN RKNN QNKRB PNKVB NNKN=ë JPPB

jÉíÜ~åçä=cmc`=ebs ROKQ QKQV QOKSB PUKQB NMKO=ë JQNB

`eO=c` SRKS PKRV RSKSB QQKPB NMKT=ë JRPB

`eO=c`=ebs TNKM PKPN RRKSB QUKVB VKR=ë JRTB

ieO=c` STKN PKRN RSKSB QQKPB NMKQ=ë JRQB

ieO=c`=ebs TOKS PKOQ RRKSB QUKVB VKP=ë JRUB

cìÉä=Åçåëìãéíáçå=~åÇ=ÑìÉä=ÉÅçåçãó=áå=íÜÉ=í~ÄäÉë=~ÄçîÉ=~êÉ=êÉéçêíÉÇ=çå=~=Ö~ëçäáåÉJÉèìáî~äÉåí
Ä~ëáëK= qÜÉëÉ= í~ÄäÉë= ~äëç= êÉéçêí= íÜÉ= ~îÉê~ÖÉ= ÉåÖáåÉ= ~åÇ= îÉÜáÅäÉ= ÉÑÑáÅáÉåÅó= EÇÉÑáåÉÇ= áå= cáÖìêÉ
OJUI=ÄÉäçïF=çå=íÜÉ=b`b=Çìíó=ÅóÅäÉ=Ñçê=É~ÅÜ=éçïÉêíê~áå=ÅçåÅÉéíK

qÜÉ=çåäó=éÉêÑçêã~åÅÉ=ãÉíêáÅ= áåÅäìÇÉÇ= áå=íÜÉ=í~ÄäÉë= áë= íÜÉ=MJNMM=âãLÜ=~ÅÅÉäÉê~íáçå=íáãÉK=lå

cmc`=J=cìÉä=mêçÅÉëëçê=H=cìÉä=`Éää====c`=J==cìÉä=`Éää

ebs===J=eóÄêáÇ=bäÉÅíêáÅ=sÉÜáÅäÉ=ïL=`Ü~êÖÉ=pìëí~áåáåÖ=E`pF=`çåíêçä=píê~íÉÖó



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=q~åâJíçJtÜÉÉä

UO

Ñáêëí=Öä~åÅÉ=~í=íÜáë=ÅçäìãåI=áí=áë=åçíáÅÉ~ÄäÉ=íÜ~í=íÜÉ=~ÅÅÉäÉê~íáçå=íáãÉë=î~êó=ÄÉíïÉÉå=U=íç=NO
ëÉÅçåÇë=ÄÉÖÖáåÖ=íÜÉ=èìÉëíáçåW=eçï=~êÉ=íÜÉëÉ=ÅçåÅÉéíë=Åçãé~ê~ÄäÉ=çå=~å=Éèì~ä=éÉêÑçêã~åÅÉ
Ä~ëáë\=^ë=ëí~íÉÇ=éêÉîáçìëäóI=~ää=íÜÉ=éÉêÑçêã~åÅÉ=ãÉíêáÅë=áå=cáÖìêÉ=OJP=Ü~Ç=íç=ÄÉ=ãÉí=Ñçê=É~ÅÜ
éçïÉêíê~áå=ÅçåÅÉéí=~åÇ=íÜÉ=MJNMM=âãLÜ=íáãÉ=ï~ë=åÉîÉê=íÜÉ=Ççãáå~åí=Åçåëíê~áåí=áå=ëáòáåÖ=~åó
çÑ= íÜÉ= éçïÉêíê~áå= ÅçãéçåÉåíëK= qÜÉ= ä~ìåÅÜ= ~ÅÅÉäÉê~íáçå= ~åÇ= íÜÉ= íçé= îÉÜáÅäÉ= ëéÉÉÇ= êÉèìáêÉJ
ãÉåíë=Ççãáå~íÉÇ=íÜÉ=éçïÉê=~åÇ=íçêèìÉ=êÉèìáêÉãÉåíë=~åÇ=íÜÉ=MJNMM=âãLÜ=íáãÉ=ëÜçïå=ï~ë
íÜÉ=éÉêÑçêã~åÅÉ=î~äìÉ=ïÜáÅÜ=êÉëìäíÉÇK

qÜÉ=ÑìÉä=ÉÅçåçãó=EãéÖF=~åÇ=ÑìÉä=Åçåëìãéíáçå=EäLNMM=âãF=êÉëìäíë=êÉéêÉëÉåí=íÜÉ=_Éëí=bëíáã~íÉ
çê=RMBJíáäÉI=Å~ëÉë=çÑ=íÜÉ=éçïÉêíê~áå=íÉÅÜåçäçÖáÉë=~åÇI=ÖáîÉå=~ää= íÜÉ= áåéìí=~ëëìãéíáçåëI= áí= áë
~ëëìãÉÇ=íÜ~í=É~ÅÜ=çÑ=íÜÉã=ïáää=ãÉÉí=bìêç=fs=Éãáëëáçå=í~êÖÉíëK

cáÖìêÉ=OJU=W sÉÜáÅäÉ=bÑÑáÅáÉåÅó=aÉÑáåáíáçå
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cáÖìêÉ=OJV=Å~éíìêÉë=íÜÉ=êÉëìäíë=çÑ=q~ÄäÉ=OJO=~åÇ=q~ÄäÉ=OJP=áå=~=Ä~ê=ÅÜ~êí=Ñçêã~íK=qÜÉ=Ä~êë=~êÉ
íÜÉ=RMBJíáäÉ=Å~ëÉë=~åÇ= íÜÉ= äáåÉë=ëìéÉêáãéçëÉÇ=çå= íÜÉ=Ä~êë= êÉéêÉëÉåí= íÜÉ=içïÉê=_çìåÇ=~åÇ
rééÉê=_çìåÇ=ëÅÉå~êáçë=Ñçê=É~ÅÜ=ÅçåÅÉéíK=qÜÉëÉ=ïÉêÉ=~äëç=ÖÉåÉê~íÉÇ=ïáíÜ=ëáãìä~íáçå=ãçÇÉäë
Ä~ëÉÇ=çå=áåéìí=Ç~í~=~åÇ=~ëëìãéíáçåë=Å~éíìêáåÖ=íÜÉ=ìåÅÉêí~áåíáÉë=çÑ=íÜÉ=î~êáçìë=íÉÅÜåçäçÖáÉëK

qÜÉ=rééÉê=_çìåÇ= ëÅÉå~êáçë= áåÅäìÇÉ= ~ëëìãéíáçåë= çå= íÜÉ= éÉêÑçêã~åÅÉLÉÑÑáÅáÉåÅó=ã~é= ~åÇLçê
ã~ëë=çÑ=~åó=é~êíáÅìä~ê=ÅçãéçåÉåíK=cçê= íÜÉ=`çåîÉåíáçå~ä=aêáîÉ=îÉÜáÅäÉë= íÜáë=ãÉ~åë= íÜ~í= íÜÉ
ÅìêêÉåí=ëí~íÉJçÑJíÜÉJ~êí=íÉÅÜåçäçÖó=äÉîÉä=Ñçê=ÉåÖáåÉë=~åÇ=íê~åëãáëëáçåë=~êÉ=ã~áåí~áåÉÇ=ïáíÜJ
çìí=ÑìêíÜÉê=áãéêçîÉãÉåíëK=cçê=íÜÉ=`çåîÉåíáçå~ä=eóÄêáÇë=~åÇ=cìÉä=oÉÑçêãÉêLcìÉä=`Éää=îÉÜáÅäÉëI
íÜÉëÉ=ÄçìåÇë= áåÅçêéçê~íÉ=ÜáÖÜÉê=ã~ëëÉë=~åÇ= äçïÉê=ÉÑÑáÅáÉåÅáÉë=çÑ=ÅçãéçåÉåíë= EÉKÖKI=ÉäÉÅíêáÅ
ãçíçêëI=Ä~ííÉêáÉëF=åçí=óÉí=ã~ëëJéêçÇìÅÉÇ=çê=~ë=ã~íìêÉ=~ë=~=ãÉÅÜ~åáÅ~ä=íê~åëãáëëáçå=çê=f`=ÉåJ
ÖáåÉK

qÜÉ=içïÉê=_çìåÇ= ëÅÉå~êáçë=~êÉ=Ä~ëÉÇ=çå=~ëëìãéíáçåë= íÜ~í= íÜÉ= ÉñéÉÅí~íáçåë=çÑ= íÜÉëÉ= íÉÅÜJ
åçäçÖáÉë=ïáää=ÉñÅÉÉÇ=íÜÉáê=í~êÖÉíë=Ñçê=íÜÉ=OMNM=íáãÉ=Ñê~ãÉK=cçê=íÜÉ=`çåîÉåíáçå~ä=sÉÜáÅäÉë=áí=áë
~ëëìãÉÇ=íÜ~í=~í=íÜÉ=îÉÜáÅäÉ=äÉîÉä=ëçãÉ=ã~ëë=êÉÇìÅíáçå=ïáää=ÄÉ=áãéäÉãÉåíÉÇ=~åÇ=~í=íÜÉ=éçïJ
Éêíê~áå=äÉîÉä=íÜÉ=jq^=íê~åëãáëëáçå=ïáää=ÄÉ=áãéêçîÉÇ=ïáíÜ=íÜÉ=ìëÉ=çÑ=~=ïáÇÉê=ê~íáç=ëéêÉ~ÇI=éêçJ
îáÇáåÖ= ~ÇÇáíáçå~ä= çîÉêÇêáîÉI= ~åÇ= ~å= ~ÇÇáíáçå~ä= ÖÉ~ê= íç= ã~áåí~áå= ÅìëíçãÉê= éäÉ~ëÉ~Äáäáíó= êÉJ
èìáêÉãÉåíëK=cçê=íÜÉ=`çåîÉåíáçå~ä=eóÄêáÇë=~åÇ=cìÉä=oÉÑçêãÉêLcìÉä=`Éää=îÉÜáÅäÉë=íÜÉëÉ=ÄçìåÇë
áåÅäìÇÉ=êÉÇìÅíáçåë=áå=ÅçãéçåÉåí=ã~ëë=~åÇ=áãéêçîÉãÉåíë=áå=ÉÑÑáÅáÉåÅáÉëK
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cáÖìêÉ=OJVW cìÉä=`çåëìãéíáçå=çÑ=mçïÉêíê~áå=qÉÅÜåçäçÖáÉë
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Tank-to-Wheel Fuel Consumption
ECE Duty Cycle

Conventional
Powertrains

Conventional
Hybrids

Fuel Cell/
Fuel Processors

qÜÉ=OMNM=d~ëçäáåÉ=jq^I=íÜÉ=_~ëÉäáåÉ=sÉÜáÅäÉ=Ñçê=íÜáë=ëíìÇóI=~ëëìãÉë=~=ÅçåëÉêî~íáîÉ=ìéÖê~ÇÉ
íç= ~å=jq^= íê~åëãáëëáçåI= ~åÇ= ~äëç= ~ëëìãÉë= íÜ~í= ~= ÄÉëí= ÉÑÑçêí=ïáää= ÄÉ=ã~ÇÉ= íç= ~ÅÜáÉîÉ= íÜÉ
ÜáÖÜÉëí=ÉåÖáåÉ=ÉÑÑáÅáÉåÅó=ïáíÜçìí=~=ÅÜ~åÖÉ=áå=íÉÅÜåçäçÖó=äÉîÉäK=qÜáë=éçïÉêíê~áå=êÉéêÉëÉåíë=~
îÉêó=ã~íìêÉ= äÉîÉä= çÑ= íÉÅÜåçäçÖó= ~åÇ= ÅìêêÉåíäó= Éåàçóë= íÜÉ= ÜáÖÜÉëí=ã~êâÉí= éÉåÉíê~íáçåK=táíÜ
Åçåíáåìçìë= áãéêçîÉãÉåíëI= íÜÉëÉ=éçïÉêíê~áåë=Ü~îÉ= íÜÉ=éçíÉåíá~ä= íç=ÅçåíêáÄìíÉ= íç=~= ä~êÖÉ= êÉJ
ÇìÅíáçå= áå=`lO=ÉãáëëáçåëK= qÜÉ=rééÉê=_çìåÇ= ëÅÉå~êáç= Ñçê= íÜáë= ÅçåÅÉéí=ïçìäÇ=ÄÉ= íÜÉ= ÅìêêÉåí
OMMO=mêçÇìÅíáçå=îÉÜáÅäÉ=ãÉ~åáåÖ=íÜ~í=åç=ÅÜ~åÖÉ=ïçìäÇ=Ü~îÉ=ÄÉÉå=ã~ÇÉ=íç=íÜáë=éçïÉêíê~áå
Äó=íÜÉ=OMNM=íáãÉ=Ñê~ãÉK=^ää=çíÜÉê=f`=ÉåÖáåÉë=áåÅäìÇÉÇ=êÉéêÉëÉåí=ã~àçê=ÅÜ~åÖÉë=áå=íÜÉ=ÉåÖáåÉ
íÉÅÜåçäçÖáÉë=~åÇ=êÉèìáêÉ=Åçåíáåìçìë=ÉåÖáåÉÉêáåÖ=ÇÉîÉäçéãÉåí=áå=çêÇÉê=íç=êÉ~ÅÜ=ÜáÖÜÉê=äÉîÉäë
çÑ=ã~íìêáíó=~åÇ=ã~êâÉí=éÉåÉíê~íáçåK

qÜÉ=~ëóããÉíêáÅ~ä=ê~åÖÉë=Ñçê=ëçãÉ=çÑ=íÜÉ=íÉÅÜåçäçÖáÉë=êÉÑäÉÅí=~=ÅçãéçìåÇáåÖ=ÉÑÑÉÅí=íÜ~í=êÉJ
ëìäíë=ïÜÉå=~=åìãÄÉê=çÑ=ìåÅÉêí~áåíáÉë=~êÉ=äìãéÉÇ=íçÖÉíÜÉêK=qÜÉ=ê~åÖÉ=Ñçê=íÜÉ=af=d~ëçäáåÉ=f`b
ëÜçïë= ëìÅÜ= ~å= ~ëóããÉíêáÅ~ä= ê~åÖÉ= ~åÇ= Å~éíìêÉë= íÜÉ= ìåÅÉêí~áåíó= êÉÖ~êÇáåÖ= äÉ~å= çéÉê~íáçå
ïÜáäÉ=ãÉÉíáåÖ=Éãáëëáçå=~åÇ=kse=EkçáëÉJsáÄê~íáçåJe~êëÜåÉëëF=êÉèìáêÉãÉåíëK=qÜÉ=íïç=af=aáÉJ
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ëÉä=f`bë=ëÜçï=íÜÉ=ÖêÉ~íÉëí=áãéêçîÉãÉåí=ÇìÉ=íç=íÜÉ=ÜáÖÜ=ÉÑÑáÅáÉåÅó=ÉñÜáÄáíÉÇ=Äó=íÜÉ=ÅçãéêÉëJ
ëáçå=áÖåáíáçå=ÉåÖáåÉK=qÜÉ=ÄÉåÉÑáíë=çÑ=íÜÉ=ãçåçÑìÉä=`kd=f`b=~êÉ=é~êíá~ääó=~ííêáÄìíÉÇ=íç=áíë=çéJ
íáãáòÉÇ=ãçåçî~äÉåí=ÑìÉä=ëóëíÉã=~åÇ=íç=áíë=ÇçïåëáòÉÇ=íìêÄçÅÜ~êÖÉÇ=ÇÉëáÖåK

qÜÉ=ÅçåîÉåíáçå~ä=f`=ÉåÖáåÉ=ebs=ÅçåÅÉéíë=êÉÑäÉÅí=~=ÑìÉä=Åçåëìãéíáçå=êÉÇìÅíáçå=ÅçããÉåëìê~íÉ
ïáíÜ= íÜÉ= ÉåÖáåÉ= íÉÅÜåçäçÖó= ÅÜ~ê~ÅíÉêáëíáÅë= ~åÇ= íÜÉ= áåÜÉêÉåí= ÄÉåÉÑáíë= çÑ= ÜóÄêáÇáò~íáçå= ÇáëJ
ÅìëëÉÇ= ~ÄçîÉK= qÜìëI= ÉåÖáåÉ= íÉÅÜåçäçÖáÉë= ïáíÜ= éççê= é~êíJäç~Ç= ÉÑÑáÅáÉåÅó= ~åÇ= ÜáÖÜ= áÇäÉ= ÅçåJ
ëìãéíáçå=óáÉäÇ=~=ÖêÉ~íÉê=áãéêçîÉãÉåí=áå=ÑìÉä=Åçåëìãéíáçå=~ë=ÇÉãçåëíê~íÉÇ=Äó=íÜÉ=Ö~ëçäáåÉ
f`b=áå=Åçåíê~ëí=íç=íÜÉ=ÇáÉëÉä=f`bK=^ää=çÑ=íÜÉ=ebsë=~äëç=ëÜçï=~å=áãéêçîÉãÉåí=áå=íÜÉ=MJNMM=âãLÜ
éÉêÑçêã~åÅÉ= íáãÉ=ÇìÉ= íç= íÜÉ=Ä~ííÉêó=~ëëáëí= ÅçãéäÉãÉåíáåÖ= íÜÉáê= Ñìää= ëáòÉ=ÉåÖáåÉëK= fí= ëÜçìäÇ
~äëç=ÄÉ=åçíÉÇ=ÜÉêÉ=íÜ~í=íÜÉ=ÄÉåÉÑáíë=ÇìÉ=íç=ÜóÄêáÇáò~íáçå=~êÉ=îÉêó=ãìÅÜ=~=ÑìåÅíáçå=çÑ=íÜÉ=Çìíó
ÅóÅäÉI=íÜìëI=ìêÄ~åJíóéÉ=ëíçéJ~åÇJÖç=ÇêáîáåÖ=óáÉäÇë=ãìÅÜ=ÜáÖÜÉê=Ö~áåë=íÜ~å=ÇçÉë=ÜáÖÜï~óJíóéÉ
Åçåíáåìçìë=ÜáÖÜ=ëéÉÉÇ=ÇêáîáåÖK

qÜÉ=ä~ëí=ëÉí=çÑ=Ä~êë=çå=íÜÉ=ÅÜ~êí=êÉéêÉëÉåí=íÜÉ=ÑìÉä=ÅÉää=ëóëíÉã=ÅçåÅÉéíë=áå=ÇáêÉÅí=ÉäÉÅíêáÅ=ÇêáîÉ
~åÇ=íÜÉáê=ÅçìåíÉêé~êí=ÜóÄêáÇ=~êÅÜáíÉÅíìêÉëK=qÜÉ=Ñáêëí=ëáñ=~êÉ=ÑìÉä=éêçÅÉëëçê=ëóëíÉãë=êÉÑçêãáåÖ
Ö~ëçäáåÉI=ÉíÜ~åçäI=~åÇ=ãÉíÜ~åçä= ÑìÉäI=ïÜáäÉ= íÜÉ= ä~ëí= Ñçìê=ìëÉ=çåÄç~êÇ=ëíçêÉÇ= äáèìáÇ=çê=ÅçãJ
éêÉëëÉÇ=ÜóÇêçÖÉåK=qÜÉ=ïáÇÉ=ìåÅÉêí~áåíó= ê~åÖÉë=çÑ= íÜÉ= êÉÑçêãÉê= ÅçåÅÉéíë= áå= Åçåíê~ëí= íç= íÜÉ
å~êêçï=ê~åÖÉë=Ñçê=íÜÉ=ÑìÉä=ÅÉää=ëóëíÉãë=ïáíÜ=çåÄç~êÇ=ÜóÇêçÖÉå=ëíçê~ÖÉ=ëÜçìäÇ=ÄÉ=åçíÉÇK=qÜÉ
êÉÑçêãÉê= ëóëíÉãë= êÉÑäÉÅí= ìåÅÉêí~áåíáÉë= áå= ÉÑÑáÅáÉåÅó= ~åÇ= ã~ëë= áå= ~= åìãÄÉê= çÑ= ÅçãéçåÉåíë
ÅçãéêáëÉÇ=áå=íÜÉëÉ=ÅçãéäÉñ=ÇêáîÉíê~áåëI=ïÜáäÉ=íÜÉ=ÑìÉä=ÅÉää=ëóëíÉãë=êÉÑäÉÅí=~=äçïÉê=ìåÅÉêí~áåíó
áå=ÉÑÑáÅáÉåÅó=~åÇ=ã~ëëI=~äíÜçìÖÜ=íÜÉó=Ñ~ÅÉ=çíÜÉê=ÅÜ~ääÉåÖÉë=ëìÅÜ=~ë=ÜóÇêçÖÉå=ëíçê~ÖÉI=ã~ëë
éêçÇìÅíáçåI=~åÇ=ã~êâÉí=êÉ~ÇáåÉëëK=^ää=çÑ=íÜÉëÉ=ÅçåÅÉéíë=ëÜçï=~=ëáÖåáÑáÅ~åí= êÉÇìÅíáçå= áå= ÑìÉä
Åçåëìãéíáçå=êÉä~íáîÉ=íç=íÜÉ=Ö~ëçäáåÉ=Ä~ëÉäáåÉ=îÉÜáÅäÉI=Äìí=çîÉêä~é=áå=íÜÉáê=ìåÅÉêí~áåíó=ê~åÖÉëK
aìÉ=íç=íÜÉ=ÜáÖÜ=é~êíJäç~Ç=ÉÑÑáÅáÉåÅó=çÑ=ÑìÉä=ÅÉääëI=ÄÉåÉÑáíë=êÉëìäíáåÖ=Ñêçã=íÜÉáê=ÜóÄêáÇáò~íáçå=~êÉ
äÉëë=ëáÖåáÑáÅ~åí=íÜ~å=íÜçëÉ=ëÉÉå=Ñçê=ÜóÄêáÇáòÉÇ=f`bëK

q~ÄäÉ=OJQ=Å~éíìêÉë=íÜÉ=êÉëìäíë=áå=q~ÄäÉ=OJO=~åÇ=q~ÄäÉ=OJP=çå=~å=ÉåÉêÖó=Åçåëìãéíáçå=EjgLâãF
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OKPM OKQQ OKRV

d~ëçäáåÉ=ebs=jq^ NKRV NKTU NKVO

af=d~ëçäáåÉ=jq^ NKVO OKMV OKPV

af=d~ëçäáåÉ=ebs=jq^ NKRN NKSR NKUQ

af=aáÉëÉä=jq^ NKUR NKVS OKNN

af=aáÉëÉä=ebs=jq^ NKRN NKSR NKTT

cq=aáÉëÉä=jq^ NKUN NKVO OKMT

cq=aáÉëÉä=ebs=jq^ NKQU NKSN NKTQ

jlklcrbi=`kd=f`b=jq^ OKNM OKOP OKPR

jlklcrbi=`kd=f`b=ebs=jq^ NKRQ NKTO NKUS

eO=f`b=jq^ NKUR OKMP OKNS

eO=f`b=ebs=jq^ NKPP NKQV NKSM

d~ëçäáåÉ=~åÇ=å~éÜíÜ~=cmc` NKRQ NKTT OKPN

d~ëçäáåÉ=~åÇ=å~éÜíÜ~=cmc`=ebs NKPR NKRQ NKVV

jÉíÜ~åçä=cmc` NKQP NKSO OKNM

jÉíÜ~åçä=cmc`=ebs NKOS NKQP NKUP

bíÜ~åçä=cmc` NKQV NKSU OKNV

bíÜ~åçä=cmc`=ebs NKOV NKQT NKVM

`deO=c` NKMT NKNQ NKOP

`deO=c`=ebs NKMO NKMR NKNQ

ieO=c` NKMR NKNO NKON

ieO=c`=ebs NKMM NKMP NKNO

qÜÉ=Ä~ê= ÅÜ~êí= áå= cáÖìêÉ=OJNM=ÄÉäçï=ëÜçïë= íÜÉ=`lO=éêÉÇáÅíáçåë= Ñçê= íÜÉ=éçïÉêíê~áåë= áå= q~ÄäÉ
OJQK=qÜÉ=`lO=ÖLâã=áë=Å~äÅìä~íÉÇ=Ä~ëÉÇ=çå=íÜÉ=Å~êÄçå=Åçåëìãéíáçå=çÑ=É~ÅÜ=éêçéìäëáçå=ëóëíÉã
Äó=íÜÉ=Ñçêãìä~W

Ö=`lOLâã=Z==ä=Ö~ëçäáåÉ=Éèìáî~äÉåí=L=âã==G==PNKTRS=jgLä=Ö~ëçäáåÉ=G=Ö=ÑìÉä=`lOLjg



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=q~åâJíçJtÜÉÉä

UT

ïÜÉêÉ=íÜÉ=Ö=`lO=Ñçê=íÜÉ=î~êáçìë=ÑìÉäë=Ñêçã=ÅçãÄìëíáçå=áå=Ö=ÑìÉä=`lOLjg=áë=ÇÉÑáåÉÇ=~ëW

q~ÄäÉ=OJR cìÉä=mêçéÉêíáÉë

cìÉä Ö=`lOLjg cìÉä Ö=`lOLjg

d~ëçäáåÉ TPKQ k~éÜíÜ~ TMKT

aáÉëÉä TOKU `jd RSKV

cq=ÇáÉëÉä TMKT bq_b=ÄäÉåÇÉÇ=Ö~ëçäáåÉ TPKO

cq=å~éÜíÜ~ SVKR jq_b=ÄäÉåÇÉÇ=Ö~ëçäáåÉ TPKO

`kd RSKQ ojb=ÄäÉåÇÉÇ=aáÉëÉä TPKM

eO MKMM bq_b TNKQ

bíÜ~åçä TNKP jq_b TNKN

jÉíÜ~åçä SUKS ojb TSKT

qÜÉ=qqt=Éãáëëáçåë=çÑ=íÜÉ=îÉÜáÅäÉë=ÑìÉäÉÇ=ïáíÜ=å~éÜíÜ~I=cq=å~éÜíÜ~I=`jdI=bq_b=ÄäÉåÇÉÇ=~åÇ
jq_b= ÄäÉåÇÉÇ= Ö~ëçäáåÉ= ~åÇ= ojb= ÄäÉåÇÉÇ= ÇáÉëÉä= ~êÉ= åçí= ëÜçïå= áå= cáÖìêÉ= OJNM= ~åÇ= cáÖìêÉ
OJNN=Äìí=ÅçåëáÇÉêÉÇ=áå=íÜÉ=tqt=áåíÉÖê~íáçåK

k~éÜíÜ~=~åÇ=cq=å~éÜíÜ~=~êÉ=çåäó=ìëÉÇ= áå=c`=îÉÜáÅäÉë=ïáíÜ=çåÄç~êÇ= ÑìÉä=éêçÅÉëëçêë= Ecmc`FK
qÜÉ=ÉåÉêÖó=Åçåëìãéíáçå=çÑ=íÜÉ=cmc`=îÉÜáÅäÉë=ÑìÉäÉÇ=ïáíÜ=å~éÜíÜ~=~åÇ=cqJå~éÜíÜ~=áë=~ëëìãÉÇ
íç=ÄÉ=Éèìáî~äÉåí=íç=íÜ~í=çÑ=íÜÉ=Ö~ëçäáåÉ=ÑìÉäÉÇ=cmc`=îÉÜáÅäÉëK=qÜÉ=ÉåÉêÖó=Åçåëìãéíáçå=çÑ=íÜÉ
f`b=îÉÜáÅäÉë=ÑìÉäÉÇ=ïáíÜ=ÅçãéêÉëëÉÇ=ãÉíÜ~åÉ=Ö~ë=E`jdF=Ñêçã=ÄáçÖ~ë=áë=Éèìáî~äÉåí=íç=íÜ~í=çÑ
íÜÉ=`kd=îÉÜáÅäÉëK=bq_bI=jq_b=~åÇ=ojb=~êÉ=çåäó=ìëÉÇ=~ë=ÄäÉåÇáåÖ=~ÖÉåíë= Ñçê=Ö~ëçäáåÉ=~åÇ
ÇáÉëÉäK= bq_bJ= ~åÇ=jq_bJÄäÉåÇÉÇ= Ö~ëçäáåÉ= áë= çåäó= ìëÉÇ= áå= Ö~ëçäáåÉ= f`b= îÉÜáÅäÉë= Äìí= åçí= áå
Ö~ëçäáåÉ=ÑìÉäÉÇ=cmc`=îÉÜáÅäÉëK=qÜÉ=ÉåÉêÖó=Åçåëìãéíáçå=çÑ=íÜÉ=f`b=îÉÜáÅäÉë=ÑìÉäÉÇ=ïáíÜ=bq_bJ
ÄäÉåÇÉÇ= ~åÇ=jq_bJÄäÉåÇÉÇ= Ö~ëçäáåÉ= áë= Éèìáî~äÉåí= íç= íÜ~í= çÑ= íÜÉ= îÉÜáÅäÉë= ÑìÉäÉÇ=ïáíÜ= éìêÉ
Ö~ëçäáåÉK=qÜÉ=ÉåÉêÖó=Åçåëìãéíáçå=çÑ=f`b=îÉÜáÅäÉë=ÑìÉäÉÇ=ïáíÜ=ojbJÄäÉåÇÉÇ=ÇáÉëÉä=áë=Éèìáî~J
äÉåí=íç=íÜ~í=çÑ=íÜÉ=f`b=îÉÜáÅäÉë=ÑìÉäÉÇ=ïáíÜ=éìêÉ=ÇáÉëÉäK
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cáÖìêÉ=OJNMW =qqt=J=`lO=bãáëëáçåë=çå=bìêçéÉ~å=aêáîáåÖ=`óÅäÉ
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Engine Systems Fuel Processor
Systems

aìêáåÖ=íÜÉ=ÅçãÄìëíáçå=çÑ=ÑìÉäë=áå=f`=ÉåÖáåÉëI=~åÇ=ÇìêáåÖ=çåÄç~êÇ=êÉÑçêãáåÖI=ëã~ää=~ãçìåíë
çÑ=åçåJ`lO=dedë=ëìÅÜ=~ë=`eQ=~åÇ=kOl=~êÉ=~äëç=êÉäÉ~ëÉÇK==qÜÉ=íçí~ä=ÖêÉÉåÜçìëÉ=Ö~ëÉë=~êÉ=Å~äJ
Åìä~íÉÇ= Äó= ~ÇÇáåÖ= íÜÉ= áãé~Åí= çÑ= ãÉíÜ~åÉ= ~åÇ= kOl= íç= íÜÉ= `lO= ÉãáëëáçåëK= ^ëëìãÉÇ= `lO

Éèìáî~äÉåíë=~êÉ=ON=Ö=`lO=éÉê=Ö=ãÉíÜ~åÉ=~åÇ=PNM=Ö=`lO=éÉê=Ö=kOlK=råÑçêíìå~íÉäóI=Ç~í~= Ñçê
ãÉíÜ~åÉ=~åÇ=kOl=Éãáëëáçåë=çÑ=éêçéìäëáçå=íÉÅÜåçäçÖó=~êÉ=åçí=ÉñíÉåëáîÉK=_~ëÉÇ=çå=dj=ÉñéÉêáJ
ÉåÅÉI= äáíÉê~íìêÉ= ëçìêÅÉëI= ~åÇ= àìÇÖãÉåí= çÑ= ~Çî~åÅÉÇ= ~ÑíÉêJíêÉ~íãÉåí= áãé~ÅíëI= íÜÉ= ÑçääçïáåÖ
î~äìÉë=ïÉêÉ=ìëÉÇW

q~ÄäÉ=OJSW kçå=`lO=ded=Éãáëëáçåë

`eQ

xÖLâãz
kOl

xÖLâãz

d~ëçäáåÉ=ÅçåîÉåíáçå~ä=ÇêáîÉ=pf=EÄ~ëÉäáåÉF MKMOM MKMNTQ

aáÉëÉä=ÅçåîÉåíáçå~ä=ÇêáîÉ=`faf MKMNM MKMMVV

`kd=ÅçåîÉåíáçå~ä=ÇêáîÉ=~åÇ=ebs=pf MKNOQ MKMMUT

eO=f`b=pf MKMMM MKMMVV
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`eQ

xÖLâãz
kOl

xÖLâãz

d~ëçäáåÉ=é~ê~ääÉä=pfebs=ÅÜ~êÖÉJëìëí~áåáåÖ=E`pF MKMOM MKMNTQ

aáÉëÉä=é~ê~ääÉä=`faf=ebs=`p MKMNM MKMMVV

d~ëçäáåÉ=~åÇ=å~éÜíÜ~=ÑìÉä=éêçÅÉëëçê=c`s MKNOQ MKMMPR

d~ëçäáåÉ=~åÇ=å~éÜíÜ~=ÑìÉä=éêçÅÉëëçê=c`=ebs MKNOQ MKMMPR

jÉíÜ~åçä=ÑìÉä=éêçÅÉëëçê=c`s MKMNO MKMMPR

jÉíÜ~åçä=ÑìÉä=éêçÅÉëëçê=c`=ebs MKMNO MKMMPR

bíÜ~åçä=ÑìÉä=éêçÅÉëëçê=c`s MKNOQ MKMMPR

bíÜ~åçä=ÑìÉä=éêçÅÉëëçê=c`=ebs MKNOQ MKMMPR

deO=c`sLieO=c`s MKMMM MKMMMM

deO=c`=ebsLieO=c`=ebs MKMMM MKMMMM

cáÖìêÉ=OJNN=ÄÉäçï=éêÉëÉåíë=íÜÉëÉ=éêÉÇáÅíÉÇ=ded=Éãáëëáçåë=Ñçê=É~ÅÜ=çÑ=íÜÉ=éçïÉêíê~áåëK
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Engine Systems
Fuel Processor

Systems

fí=áë=~ëëìãÉÇ=íÜ~í=cmc`=îÉÜáÅäÉë=ÑìÉäÉÇ=ïáíÜ=å~éÜíÜ~=~åÇ=cq=å~éÜíÜ~=Éãáí=íÜÉ=ë~ãÉ=~ãçìåíë
çÑ= åçå= `lOJdedë= ~ë= Ö~ëçäáåÉJÑìÉäÉÇ= cmc`= îÉÜáÅäÉëK= qÜÉ= Éãáëëáçåë= çÑ= åçåJ`lO= dedë= E`eQI
kOlF=çÑ=îÉÜáÅäÉë=ÑìÉäÉÇ=ïáíÜ=íÜÉ=ÄäÉåÇÉÇ=ÑìÉäë=~êÉ=Éèìáî~äÉåí=íç=íÜçëÉ=ÑìÉäÉÇ=ïáíÜ=íÜÉ=éìêÉ=ÑìJ
ÉäëK=qÜÉ=Éãáëëáçåë=çÑ=åçåJ`lO=dedë=çÑ=îÉÜáÅäÉë=ÑìÉäÉÇ=ïáíÜ=`jd=~êÉ=~ëëìãÉÇ=íç=ÄÉ=Éèìáî~J
äÉåí=íç=íÜçëÉ=çÑ=íÜÉ=îÉÜáÅäÉë=ÑìÉäÉÇ=ïáíÜ=`kdK
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q~ÄäÉ=OJTW=dêÉÉåÜçìëÉ=d~ë=bãáëëáçåë=EqqtF=çÑ=sÉÜáÅäÉë=Ñçê=pÉäÉÅíÉÇ=m~íÜï~óë

i_
xÖLâãz

_b
xÖLâãz

r_
xÖLâãz

d~ëçäáåÉ=jq^=Ed~ëçäáåÉ=OMNM=_~ëÉäáåÉF NTR NUR NVS

d~ëçäáåÉ=ebs=jq^ NOP NPS NQT

d~ëçäáåÉJNMB=jq_bLbq_b=jq^ NTQ NUQ NVR

d~ëçäáåÉJNMB=jq_bLbq_b=ebs=jq^ NOO NPS NQS

af=d~ëçäáåÉ=jq^ NQT NRV NUN

af=d~ëçäáåÉ=ebs=jq^ NNT NOT NQN

af=aáÉëÉä=jq^ NPU NQS NRT

af=aáÉëÉä=ebs=jq^ NNP NOP NPO

af=aáÉëÉäJRB=ojb=jq^ NPU NQS NRT

af=aáÉëÉäJRB=ojb=ebs=jq^ NNQ NOQ NPO

cq=aáÉëÉä=jq^ NPO NQM NRM

cq=aáÉëÉä=ebs=jq^ NMU NNU NOT

jçåçÑìÉä=`kd=f`b=jq^ NOQ NPN NPU

jçåçÑìÉä=`kd=f`b=ebs=jq^ VO NMO NNM

eO=f`b=jq^ P P P

eO=f`b=ebs=jq^ P P P

d~ëçäáåÉ=cmc` NNT NPQ NTP

d~ëçäáåÉ=cmc`=ebs NMP NNT NRM

k~éÜíÜ~=cmc` NNP NOV NST

k~éÜíÜ~=cmc`=ebs VV NNP NQQ

jÉíÜ~åçä=cmc` VV NNO NQR
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VO

i_
xÖLâãz

_b
xÖLâãz

r_
xÖLâãz

jÉíÜ~åçä=cmc`=ebs UU VV NOT

bíÜ~åçä=cmc` NNM NOP NSM

bíÜ~åçä=cmc`=ebs VS NMV NPV

`deO=c` M M M

`deO=c`=ebs M M M

ieO=c` M M M

ieO=c`=ebs M M M
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OKR `çåÅäìëáçåë

qÜÉ=ÑçääçïáåÖ=ÅçåÅäìëáçåë=Ñçê=íÜÉ=q~åâJíçJtÜÉÉä=çê=îÉÜáÅäÉ=éçêíáçå=çÑ=íÜáë=ëíìÇó=~êÉ=Ä~ëÉÇ=çå
íÜÉ=êÉëìäíë=éêÉëÉåíÉÇ=áå=íÜÉ=éêÉîáçìë=ëÉÅíáçåK

`çåîÉåíáçå~ä=éçïÉêíê~áå=íÉÅÜåçäçÖáÉë=ëìÅÜ=~ë=ÇáÉëÉä= f`bë=íçÖÉíÜÉê=Ü~îÉ=íÜÉ=éçíÉåíá~ä= íç=êÉJ
ÇìÅÉ=îÉÜáÅäÉ=ÑìÉä=Åçåëìãéíáçå=Äó=~Äçìí=OMBK=qÜÉ=ÖêÉ~íÉëí=áãéêçîÉãÉåí=áå=ÑìÉä=ÉÅçåçãó=Ñçê
~=ÅçåîÉåíáçå~ä=éçïÉêíê~áå=áë=~ÅÜáÉîÉÇ=Äó=ÅçãÄáåáåÖ=~=ÇáêÉÅí=áåàÉÅíáçå=ÇáÉëÉä=f`b=ïáíÜ=~=ïáÇÉJ
ê~íáç=jq^JíóéÉ=SJëéÉÉÇ=íê~åëãáëëáçåK

eóÄêáÇáò~íáçå=çÑ=íÜÉëÉ=ÅçåîÉåíáçå~ä=éçïÉêíê~áåëI=ïÜáäÉ=ãÉÉíáåÖ=ÅìëíçãÉê=êÉèìáêÉãÉåíëI=óáÉäÇë
~å=~ÇÇáíáçå~ä=NSB=íç=OSB=êÉÇìÅíáçåI=ÇÉéÉåÇáåÖ=çå=íÜÉ=ÉåÖáåÉ=íÉÅÜåçäçÖó=~åÇ=áíë=ÉÑÑáÅáÉåÅó
ÅÜ~ê~ÅíÉêáëíáÅëK==aìÉ=íç=íÜÉ=éÉêÑçêã~åÅÉ=ãÉíêáÅ=çÑ=NUM=âãLÜ=Åçåíáåìçìë=îÉÜáÅäÉ=ëéÉÉÇ=çéÉê~J
íáçåI=ÉåÖáåÉ=ÇçïåëáòáåÖ=ëíê~íÉÖáÉë=ÅçìäÇ=åçí=ÄÉ=ÅçåëáÇÉêÉÇI=ëç=íÜÉáê=ÉÑÑÉÅíë=~êÉ=åçí=áåÅäìÇÉÇ=áå
íÜÉ=ÄÉåÉÑáíë=ëÜçïå=ÜÉêÉK==^ää=íÜÉ=ÜóÄêáÇ=îÉÜáÅäÉëI=ÜçïÉîÉêI=~êÉ=Å~é~ÄäÉ=çÑ=~=OM=âã=wbs=ÇêáîáåÖ
ê~åÖÉ=~í=Çìíó=ÅóÅäÉ=éÉêÑçêã~åÅÉ=ÇÉã~åÇëK

cìÉä= ÅÉää= éçïÉêÉÇ= îÉÜáÅäÉë=ïáíÜ= ÇáêÉÅí= çåÄç~êÇ= ëíçê~ÖÉ= çÑ= ÜóÇêçÖÉå= çÑÑÉê= íÜÉ= ÖêÉ~íÉëí= áãJ
éêçîÉãÉåí=ïáíÜ=~=RQB=êÉÇìÅíáçå= áå= ÑìÉä= Åçåëìãéíáçå=çîÉê= íÜÉ=OMNM=_~ëÉäáåÉ=îÉÜáÅäÉK= =qÜáë
áãéêçîÉãÉåí=áë=~ííêáÄìíÉÇ=íç=íÜÉ=îÉêó=ÜáÖÜ=~îÉê~ÖÉ=çéÉê~íáåÖ=ÉÑÑáÅáÉåÅó=çÑ=íÜÉ=ÑìÉä=ÅÉää=ëí~Åâ
~åÇ= íÜÉ= äçï= ~åÅáää~êó= äç~ÇëK= qÜÉ= ÑìÉä= éêçÅÉëëçê= ëóëíÉãë= óáÉäÇ= OTB= íç= PPB= êÉÇìÅíáçåë= ÇÉJ
éÉåÇáåÖ=çå= íÜÉ= ÑìÉä= ìëÉÇI= ~åÇ=ÜóÄêáÇáò~íáçå=Ü~ë= íÜÉ=éçíÉåíá~ä= çÑ= ÇÉÅêÉ~ëáåÖ= íÜáë= ÑìêíÜÉê= Äó
úNOBK==qÜÉ=ÑìÉä=ÅÉää=îÉÜáÅäÉë=ïáíÜ=çåÄç~êÇ=ÜóÇêçÖÉå=ëíçê~ÖÉ=Çç=åçí=ëÜçï=ëáÖåáÑáÅ~åí=ÄÉåÉÑáíë
ïáíÜ=ÜóÄêáÇáò~íáçå=ÄÉÅ~ìëÉ=çÑ=íÜÉ=~äêÉ~Çó=ÜáÖÜ=é~êíJäç~Ç=ÉÑÑáÅáÉåÅó=çÑ=íÜÉ=ÑìÉä=ÅÉääK==qÜÉ=ÄÉåÉJ
Ñáíë= ~êÉ= ã~áåäó= ÇìÉ= íç= êÉÖÉåÉê~íáîÉ= Äê~âáåÖ= ~åÇ= çÑÑJäç~ÇáåÖ= çÑ= íÜÉ= ~åÅáää~êó= ~åÇ= ~ÅÅÉëëçêó
äç~Çë=íç=íÜÉ=Ä~ííÉêóK

qÜÉ=qqt=ded=Éãáëëáçåë= Ñçê=~ää=ebsë=ïÉêÉ= äÉëë= íÜ~å=NQM=Ö=`lOJÉèìáî~äÉåíLâã=çå= íÜÉ=bìêçJ
éÉ~å=aêáîáåÖ=`óÅäÉK=qÜÉ=`kd=~åÇ=jÉíÜ~åçä=cmc`=ebsë=ïÉêÉ=~Äçìí=NMM=ÖLâã=~åÇ=íÜÉ=ÜóÇêçJ
ÖÉå=ÅçåÅÉéíë=~í=òÉêç=çê=åÉ~ê=òÉêç=äÉîÉäëK

qÜÉëÉ=ÉåÉêÖó=Åçåëìãéíáçå=~åÇ=Éãáëëáçå=éêÉÇáÅíáçåë=~êÉ=ëíêáÅíäó=~í=íÜÉ=îÉÜáÅäÉ=~åÇ=éçïÉêíê~áå
äÉîÉä= Ñçê= íÜÉ=OMNM= íáãÉ= Ñê~ãÉ=~åÇ=ãìëí= åçï=ÄÉ= Éñ~ãáåÉÇ= ~í= áå= íÜÉ= ÅçåíÉñí= çÑ= íÜÉ= çîÉê~ää
tÉääJíçJtÜÉÉä=éáÅíìêÉK
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P m~êí=PW tÉääJíçJtÜÉÉä=fåíÉÖê~íáçå=çÑ=cìÉä=pìééäó=m~íÜï~óë=~åÇ=mçïÉêJ
íê~áåë=Ó=båÉêÖó=rëÉ=~åÇ=dêÉÉåÜçìëÉ=d~ë=bãáëëáçåë

PKN fåíêçÇìÅíáçå

m~êí=N=çÑ=íÜáë=êÉéçêí=éêÉëÉåíÉÇ=ÉåÉêÖó=ìëÉ=~åÇ=ÖêÉÉåÜçìëÉ=Ö~ë=EdedF=Éãáëëáçåë=çå=~=ïÉääJíçJ
í~åâ= EtqqF= Ä~ëáë= Ñçê= PO= ëÉäÉÅíÉÇ= ÑìÉä= é~íÜï~óë= EÑêçã= ~= íçí~ä= çÑ= UUI= áåÅäìÇáåÖ= íÜÉ= ÇáÑÑÉêÉåí
î~êá~åíëFK=cçê=m~êí=OI=êÉëÉ~êÅÜÉêë=Ñêçã=dj=èì~åíáÑáÉÇ=íÜÉ=ÉåÉêÖó=ìëÉ=çÑ=OO=~Çî~åÅÉÇ=éçïÉêJ
íê~áå=ëóëíÉãë=Eí~åâJíçJïÜÉÉä=xqqtz=~å~äóëáëF=EëÉÉ=q~ÄäÉ=OJO=~åÇ=q~ÄäÉ=OJPFK=fåíÉÖê~íáåÖ=íÜÉ=PO
ÑìÉä=ëìééäó=é~íÜï~óë=ïáíÜ=íÜÉ=OO=éçïÉêíê~áå=ëóëíÉãë=óáÉäÇë=VS=ÑìÉäLîÉÜáÅäÉ=çéíáçåëK

qÜáë=é~êí=çÑ=íÜÉ=êÉéçêí=ÅçãÄáåÉë=íÜÉ=êÉëìäíë=çÑ=m~êíë=N=~åÇ=O=áåíç=~å=~å~äóëáë=çÑ=ïÉääJíçJïÜÉÉä
EtqtF=ÉåÉêÖó=ÉÑÑáÅáÉåÅó=~åÇ=ded=Éãáëëáçåë=Ô=éêçîáÇáåÖ=~å=çîÉê~ää=îáÉï=çÑ=íÜÉëÉ=~äíÉêå~íáîÉ
ÑìÉäLîÉÜáÅäÉ=é~íÜï~óëK

PKO jÉíÜçÇçäçÖó

qÜÉ=íçí~ä=tqt=ÉåÉêÖó=ìëÉ=áë=Å~äÅìä~íÉÇ=Äó=ãìäíáéäóáåÖ=íÜÉ=tqq=ÉåÉêÖó=êÉèìáêÉãÉåíë=ïáíÜ=íÜÉ
ÑìÉä=Åçåëìãéíáçå=çÑ=íÜÉ=îÉÜáÅäÉK=få=Åçåíê~ëí=ïáíÜ=íÜÉ=dj=kçêíÜ=^ãÉêáÅ~å=píìÇóI=ÜÉêÉ=íÜÉ=ÉåJ
ÉêÖó=êÉèìáêÉãÉåíë=Ñçê=ÑìÉä=ëìééäó=áåÅäìÇÉ=íÜÉ=ies=çÑ=íÜÉ=ÑìÉä=~î~áä~ÄäÉ=áå=íÜÉ=îÉÜáÅäÉ=í~åâK=qÜÉ
îÉÜáÅäÉ=ded=Éãáëëáçåë=~êÉ=ÇÉêáîÉÇ= Ñêçã=íÜÉ=Å~êÄçå=ÅçåíÉåí=çÑ= íÜÉ= ÑìÉä=ìëÉÇ= áå= íÜÉ=îÉÜáÅäÉI
~åÇ= íÜÉ= ÑìÉä= Åçåëìãéíáçå=~åÇ= íÜÉ= Éãáëëáçåë=çÑ=`eQ= ~åÇ=kOl=ÖÉåÉê~íÉÇ=Äó= íÜÉ= ÅçãÄìëíáçå
çåÄç~êÇ= íÜÉ= îÉÜáÅäÉK= qÜÉ= íçí~ä= ded= Éãáëëáçåë= ~êÉ= Å~äÅìä~íÉÇ= Äó=ãìäíáéäóáåÖ= íÜÉ=tqq=ded
Éãáëëáçåë=áå=Öê~ã=éÉê=jg=ïáíÜ=íÜÉ=ÉåÉêÖó=Åçåëìãéíáçå=çÑ=íÜÉ=îÉÜáÅäÉ=áå=jg=éÉê=âãI=íç=ïÜáÅÜ
~êÉ=~ÇÇÉÇ=íÜÉ=qqt=ded=Éãáëëáçåë=áå=Öê~ã=éÉê=âãK=QQ=tqq=é~íÜï~óë=ïáíÜI=áå=íçí~ä=UU=î~êáJ
~åíë=ïÉêÉ=áåîÉëíáÖ~íÉÇK

q~ÄäÉ=PJN=äáëíë=ëÉäÉÅíÉÇ=é~íÜï~óë=Ñçê=tqt=áåíÉÖê~íáçå=ïÜáÅÜ=êÉëìäíë=ïáää=ÄÉ=éêÉëÉåíÉÇ=áå=íÜáë
êÉéçêíK=qÜÉ=^ååÉñ=Ó=cìää=_~ÅâÖêçìåÇ=oÉéçêí=éêçîáÇÉë=êÉëìäíë=Ñçê=~ää=é~íÜï~óëK
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VR

q~ÄäÉ=PJNW=pÉäÉÅíÉÇ=tqqJcìÉä=m~íÜï~óë=Ñçê=tqtJfåíÉÖê~íáçå

pÉäÉÅíÉÇ=cìÉä=m~íÜï~óë
`êìÇÉ=láäJ_~ëÉÇ

ENF=xGz d~ëçäáåÉ=EëìäÑìê=ÅçåíÉåí=Y=NM=ééãF
EOF aáÉëÉä=EëìäÑìê=ÅçåíÉåí=Y=NM=ééãF
EPF k~éÜíÜ~=EëìäÑìê=ÅçåíÉåí=Y=MKQ=ééãF

k~íìê~ä=d~ëJ_~ëÉÇ
ERF `kdW=brJkdJãáñ
EUF `kdW=ikd=Ñêçã=êÉãçíÉ=äçÅ~íáçå
ENMF jÉleW=Ñêçã=êÉãçíÉ=äçÅ~íáçå
ENOF cqaW=Ñêçã=êÉãçíÉ=äçÅ~íáçå
ENQF cqkW=Ñêçã=êÉãçíÉ=äçÅ~íáçå
ENSF `deOW=brJkdJãáñ=áå=ÅÉåíê~ä=éä~åí=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF
EOMF `deOW=brJkdJãáñ=áå=çåëáíÉ=éêçÇìÅíáçå=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF
EONF ieOW=brJkdJãáñ=áå=ÅÉåíê~ä=éä~åí
EOPF ieOW=Ñêçã=êÉãçíÉ=äçÅ~íáçå
EOQFxGGz d~ëçäáåÉI=ÄäÉåÇÉÇ=ïáíÜ=NM=ïB=jq_bI=jq_b=Ñêçã=å~íìê~ä=Ö~ë=ÇÉêáîÉÇ=ãÉíÜ~åçä

bäÉÅíêáÅáíóJ_~ëÉÇ
EPNF `deOW=brJãáñ=ÉäÉÅíêçäóëáë=áå=êÉÖáçå~ä=ÉäÉÅíêçäóëáë=éä~åí=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF
EPOF `deOW=ïáåÇ=ÉäÉÅíêçäóëáë=áå=êÉÖáçå~ä=ÉäÉÅíêçäóëáë=éä~åí=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF
EPTF `deOW=brJãáñ=çåëáíÉ=ÉäÉÅíêçäóëáë=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF
EPUF `deOW=``dq=çåëáíÉ=ÉäÉÅíêçäóëáë=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF
EPVF `deOW=ïáåÇ=çåëáíÉ=ÉäÉÅíêçäóëáë=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF
EQMF ieOW=brJãáñ=ÉäÉÅíêçäóëáë=áå=ÅÉåíê~ä=ÉäÉÅíêçäóëáë=éä~åí
EQNF ieOW=ïáåÇ=ÉäÉÅíêçäóëáë=áå=ÅÉåíê~ä=ÉäÉÅíêçäóëáë=éä~åí

_áçã~ëëJ_~ëÉÇ
EQQF `deOW=Ö~ëáÑáÅ~íáçå=çÑ=êÉëáÇì~ä=ïççÇó=Äáçã~ëë=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF
EQUF `deOW= Ö~ëáÑáÅ~íáçå= çÑ= ïççÇó= Äáçã~ëë= Ñêçã= éä~åí~íáçå= çÑ= éçéä~ê= EÑçê= TM=jm~= îÉÜáÅäÉ

í~åâëF
ERNF jÉleW=Ö~ëáÑáÅ~íáçå=çÑ=êÉëáÇì~ä=ïççÇó=Äáçã~ëë
ERPF bNMMW=Éåòóã~íáÅ=ÜóÇêçäóëáë=çÑ=äáÖåçÅÉääìäçëÉ=EÅêçé=êÉëáÇìÉF
ERRF bNMMW=Éåòóã~íáÅ=ÜóÇêçäóëáë=çÑ=äáÖåçÅÉääìäçëÉ=Eéä~åí~íáçå=çÑ=éçéä~êF
ESMF bNMMW=ÅçåîÉåíáçå~ä=ÑÉêãÉåí~íáçå=çÑ=ëìÖ~ê=ÄÉÉí
ESSF e`iW=ëçäáÇë=íç=äáèìáÇë=EÇáÉëÉäL=å~éÜíÜ~F=Ñêçã=êÉëáÇì~ä=ïççÇó=Äáçã~ëë=îá~=cqJëóåíÜÉëáë
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pÉäÉÅíÉÇ=cìÉä=m~íÜï~óë
ETMFxGGz aáÉëÉäI=ÄäÉåÇÉÇ=ïáíÜ=R=ïB=ojbI=ojb=Ñêçã=ê~éÉ=ëÉÉÇ
ETVFxGGz d~ëçäáåÉI=ÄäÉåÇÉÇ=ïáíÜ=NM=ïB=bq_bI=bq_b=Ñêçã=ëìÖ~ê=ÄÉÉí=ÇÉêáîÉÇ=ÉíÜ~åçä
EUQF `jdW=ÄáçÖ~ë=ÇÉêáîÉÇ=ÅçãéêÉëëÉÇ=ãÉíÜ~åÉ=Ö~ë
EUSF `deOW=ëíÉ~ã=êÉÑçêãáåÖ=çÑ=ÄáçÖ~ë=EÑçê=TM=jm~=îÉÜáÅäÉ=í~åâëF
EUTFxGGz d~ëçäáåÉI=ÄäÉåÇÉÇ=ïáíÜ=NM=ïB=jq_bI=jq_b=Ñêçã=êÉëáÇì~ä=ïççÇó=Äáçã~ëë=ÇÉêáîÉÇ

jÉíÜ~åçä

oÉã~êâëW xGz cçê=Ö~ëçäáåÉ=~åÇ=ÇáÉëÉäI=íÜÉ=éêçéÉêíáÉë=ìëÉÇ=EïáíÜ=íÜÉ=ÉñÅÉéíáçå=çÑ=ëìäÑìê=ÅçåíÉåíF=ïÉêÉ
~ëëìãÉÇ=íç=ãÉÉí=íÜÉ=ÑçêíÜÅçãáåÖ=bìêçéÉ~å=OMMR=ëéÉÅáÑáÅ~íáçåë

xGGz= cçê=íÜÉ=çêáÖáå~ä=é~íÜï~óë=OQI=TMI=TV=~åÇ=UTI=bq_bI=jq_b=~åÇ=ojb=Ü~îÉ=ÄÉÉå=Å~êêáÉÇ
íÜêçìÖÜ=íç=íÜÉ=ëÉäÉÅíÉÇ=é~íÜï~óë=çåäó=~ë=ÄäÉåÇáåÖ=~ÖÉåíëK

xqÜÉ= åìãÄÉêáåÖ= ëÉèìÉåÅÉ= çÑ= íÜÉ= çêáÖáå~ääó= UU= é~íÜï~óë= Ü~ë= ÄÉÉå= ã~áåí~áåÉÇI
íÜÉêÉÑçêÉ=àìãéë=áå=íÜÉ=åìãÄÉêáåÖ=ëÉèìÉåÅÉ=çÅÅìê=áå=q~ÄäÉ=PJN=“pÉäÉÅíÉÇ=cìÉä=m~íÜJ
ï~óëÒz

PKP oÉëìäíë

q~ÄäÉ= PJO= ëÜçïë= íÜÉ= ïÉääJíçJïÜÉÉä= EtqtF= ÉåÉêÖó= êÉèìáêÉãÉåíë= çÑ= ÇáÑÑÉêÉåí= ÑìÉä= é~íÜJ
ï~óLéçïÉêíê~áå=ÅçãÄáå~íáçåëK

q~ÄäÉ=PJOW= tqt=J=båÉêÖó=oÉèìáêÉãÉåíë= E_b=s~äìÉëF=çÑ=ÇáÑÑÉêÉåí= ÑìÉä= ëìééäó=é~íÜJ
ï~óLéçïÉê=íê~áå=ÅçãÄáå~íáçåë=áå=xjgLâãz

mçïÉêíê~áå

cìÉä
`çåîÉåíáçå~ä

xjq^z
`çåîÉåíáçå~ä

eóÄêáÇ
cìÉä=`Éää
kçåJ
eóÄêáÇ

cìÉä=`Éää
eóÄêáÇ

d~ëçäáåÉ OKUQ=EpfF=Ó=OKQR=EafF OKMT=EpfF=Ó=NKVO=EafF OKMT NKTV

aáÉëÉä=af
`êìÇÉ=láä OKNV NKUQ JJ JJ
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mçïÉêíê~áå

cìÉä
`çåîÉåíáçå~ä

xjq^z
`çåîÉåíáçå~ä

eóÄêáÇ
cìÉä=`Éää
kçåJ
eóÄêáÇ

cìÉä=`Éää
eóÄêáÇ

k~éÜíÜ~
`êìÇÉ=láä JJ JJ NKVT NKTP

cqJaáÉëÉä
oÉãçíÉJkd
oÉëáÇì~ä=tççÇ

PKOV
QKOU

OKTP
PKSM

JJ
JJ

JJ
JJ

cqJå~éÜíÜ~
oÉãçíÉJkd JJ JJ PKMP OKRT

`kdL`jd
brJkdJjáñ
oìëëá~å=kd
Ñêçã=ikd
`jd=Ñêçã=t~ëíÉ

OKSS
PKNU
OKTT
PKPM

OKMV
OKQQ
OKNO
OKRR

JJ
JJ
JJ
JJ

JJ
JJ
JJ
JJ

jÉíÜ~åçä
oÉãçíÉJkd
oÉëáÇì~ä=tççÇ

JJ
JJ

JJ
JJ

OKSU
PKNM

OKPT
OKSS

bíÜ~åçä=EbNMMF
oÉëáÇì~ä=píê~ï
mçéä~ê=mä~åí~íáçå
pìÖ~ê=_ÉÉí

JJ
JJ
JJ

JJ
JJ
JJ

QKTT
RKMO
QKPO

QKNT
QKQT
PKTR
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mçïÉêíê~áå

cìÉä
`çåîÉåíáçå~ä

xjq^z
`çåîÉåíáçå~ä

eóÄêáÇ
cìÉä=`Éää
kçåJ
eóÄêáÇ

cìÉä=`Éää
eóÄêáÇ

eóÇêçÖÉå=Ó=`deO

Ó=`Éåíê~ä
JJJ=brJkdJjáñ
JJJ=oìëëá~å=kd
JJJ=brJbäÉÅíêáÅáíó
JJJ=táåÇJbäÉÅíêáÅáíó
Ó=låëáíÉ
JJJ=brJkdJjáñ
JJJ=brJbäÉÅíêáÅáíó
JJJ=brJ``dqJbäÉÅíêK
JJJ=táåÇJbäÉÅíêáÅáíó
Ó=aÉÅÉåíê~äáòÉÇ
JJJ=oÉëáÇì~ä=tççÇ
ÓJ=mçéä~ê=éä~åí~íáçå
JJJ=lêÖ~åáÅ=t~ëíÉ
eóÇêçÖÉå=J=ieO

J=`Éåíê~ä
JJJ=kd=brJjáñ
JJJ=oÉãçíÉ=kdLieO

JJJ=brJbäÉÅíêáÅáíó
JJJ=táåÇJbäÉÅíêáÅáíó

PKOQ
PKUP
VKPO
PKPN

PKTU
VKPO
SKRR
PKPN

PKTQ
PKUP
QKRU

QKPO
RKNQ
NMKTQ
PKVO

OKPU
OKUM
SKUU
OKQU

OKTT
SKUQ
QKUO
OKQR

OKTT
OKUQ
PKPT

PKON
PKUR
TKVP
OKUT

NKUQ
OKNS
RKPM
NKVN

OKNO
RKPM
PKTQ
NKVN

OKNS
OKNU
OKRU

OKPU
OKUR
SKMM
OKNS

NKTP
OKMM
QKVP
NKTS

NKVU
QKVP
PKQV
NKTS

OKMO
OKMR
OKPU

OKOS
OKSS
RKSM
OKMO

q~ÄäÉ= PJP= ëÜçïë= íÜÉ= ïÉääJíçJïÜÉÉä= EtqtF= ded= Éãáëëáçåë= çÑ= ÇáÑÑÉêÉåí= ÑìÉä= é~íÜJ
ï~óLéçïÉêíê~áå=ÅçãÄáå~íáçåëK
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q~ÄäÉ=PJPW= tqt= J= ded= Éãáëëáçåë= E_b= s~äìÉëF= çÑ= ÇáÑÑÉêÉåí= ÑìÉä= ëìééäó= é~íÜJ
ï~óLéçïÉê=íê~áå=ÅçãÄáå~íáçåë=áå=xÖLâãz

mçïÉêíê~áå

cìÉä
`çåîÉåíáçå~ä

xjq^z
`çåîÉåíáçå~ä

eóÄêáÇ
cìÉä=`Éää

kçåJeóÄêáÇ
cìÉä=`Éää
eóÄêáÇ

d~ëçäáåÉ ONT=EpfF=J=NUU=EafF NSM=EpfF=J=NQV=EafF NRU NPT

aáÉëÉä=af
`êìÇÉ=láä NSS NQM JJ JJ

k~éÜíÜ~
`êìÇÉ=láä JJ JJ NRO NPQ

cqJaáÉëÉä
oÉãçíÉJkd
oÉëáÇì~ä=tççÇ

OMP
OU

NSU
OQ

JJ
JJ

JJ
JJ

cqJå~éÜíÜ~
oÉãçíÉJkd JJ JJ NUN NRQ

`kdL`jd
brJkdJjáñ
oìëëá~å=kd
Ñêçã=ikd
`jd=Ñêçã=t~ëíÉ

NSO
NVR
NSU
S

NOT
NRN
NPN
S

JJ
JJ
JJ
JJ

JJ
JJ
JJ
JJ

jÉíÜ~åçä
oÉãçíÉJkd
oÉëáÇì~ä=tççÇ

JJ
JJ

JJ
JJ

NSM
NP

NQO
NN

bíÜ~åçä=EbNMMF
oÉëáÇì~ä=píê~ï
mçéä~ê=mä~åí~íáçå
pìÖ~ê=_ÉÉí

JJ
JJ
JJ

JJ
JJ
JJ

OV
TO
NMP

OR
SR
VN
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NMM

mçïÉêíê~áå

cìÉä
`çåîÉåíáçå~ä

xjq^z
`çåîÉåíáçå~ä

eóÄêáÇ
cìÉä=`Éää

kçåJeóÄêáÇ
cìÉä=`Éää
eóÄêáÇ

eóÇêçÖÉå=Ó=`deO

Ó=`Éåíê~ä
JJJ=brJkdJjáñ
JJJ=oìëëá~å=kd
JJJ=brJbäÉÅíêáÅáíó
JJJ=táåÇJbäÉÅíêáÅáíó
Ó=låëáíÉ
JJJ=brJkdJjáñ
JJJ=brJbäÉÅíêáÅáíó
JJJ=brJ``dqJbäÉÅíêK
JJJ=táåÇJbäÉÅíêáÅáíó
Ó=aÉÅÉåíê~äáòÉÇ
JJJ=oÉëáÇì~ä=tççÇ
ÓJ=mçéä~ê=mä~åí~íáçå
JJJ=lêÖ~åáÅ=t~ëíÉ
eóÇêçÖÉå=J=ieO

J=`Éåíê~ä
JJJ=kd=brJjáñ
JJJ=oÉãçíÉ=kdLieO

JJJ=brJbäÉÅíêáÅáíó
JJJ=táåÇJbäÉÅíêáÅáíó

NUQ
OOP
QON
P

ONN
QOO
PUM
P

NT
QT
Q

ORP
PMN
QUS
T

NPS
NSQ
PNO
P

NRS
PMV
OUM
P

NP
PR
Q

NUV
OOS
PSM
S

NMP
NOQ
OPU
M

NNT
OPU
ONR
M

U
OR
N

NPU
NSR
OTM
O

VS
NNR
OON
M

NMV
OOO
OMO
M

U
OP
M

NPN
NRQ
ORO
O

cêçã=íÜÉ=éÉêëéÉÅíáîÉ=çÑ=ãáåáãáòáåÖ=íçí~ä=ded=ÉãáëëáçåëI=íÜÉ=ãçëí=ÉÑÑÉÅíáîÉ=tqt=é~íÜï~óë
Ñçê=~ää=éçïÉêíê~áåë=EáKÉKI=ÅçåîÉåíáçå~ä=f`bë=~åÇ=ÅçåîÉåíáçå~ä=ÜóÄêáÇëI=ÑìÉä=ÅÉää=åçåJÜóÄêáÇë=~åÇ
ÑìÉä=ÅÉää=ÜóÄêáÇëF=~êÉ=cqJÇáÉëÉäI=`kdL`jdI=ãÉíÜ~åçä=~åÇ=ÜóÇêçÖÉåI=~ää=ÇÉêáîÉÇ= Ñêçã=êÉåÉïJ
~ÄäÉ=êÉëçìêÅÉëK=jçêÉ=ëéÉÅáÑáÅ~ääóI=íÜÉ=êÉëìäíë=~êÉ=~ë=ÑçääçïëW

• cçê= íÜÉ= ÅçåîÉåíáçå~ä= ~åÇ= ÅçåîÉåíáçå~ä= ÜóÄêáÇ= îÉÜáÅäÉë= íÜÉ= ÅçãÄáå~íáçåë= cqJÇáÉëÉä= ~åÇ
ÜóÇêçÖÉå=E~ää=Ñêçã=êÉëáÇì~ä=ïççÇFI=ÅçãéêÉëëÉÇ=ãÉíÜ~åÉ=Ö~ë=E`jdF=ÇÉêáîÉÇ=Ñêçã=çêÖ~åáÅ
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NMN

ï~ëíÉI= ~åÇ= ÜóÇêçÖÉå= Ñêçã= çêÖ~åáÅ= ï~ëíÉ= çê= Ñêçã=ïáåÇ= ÉäÉÅíêáÅáíó= EÜóÇêçÖÉåJf`bFI= ~êÉ
~ãçåÖ=íÜÉ=ãçëí=ÉÑÑÉÅíáîÉ=tqt=é~íÜï~óëK

• cçê= íÜÉ=ÜóÄêáÇ=~åÇ=åçåJÜóÄêáÇ= ÑìÉä= ÅÉää= îÉÜáÅäÉëI= íÜÉ=ãçëí= ÉÑÑÉÅíáîÉ=tqt=é~íÜï~óë= áåJ
ÅäìÇÉ=O=Ñçê=íÜÉ=ãÉíÜ~åçä=cmc`I=O=Ñçê=íÜÉ=ÉíÜ~åçä=cmc`=~åÇ=NO=Ñçê=íÜÉ=ÜóÇêçÖÉå=c`s=ENM
çÑ=ïÜáÅÜ=~êÉ=Ñçê=`deO=~äçåÉFK

qÜÉ=ÑçääçïáåÖ=ÅÜ~êíë=ëÜçï=íÜÉ=ÉåÉêÖó=ìëÉ=~åÇ=ded=Éãáëëáçåë=çÑ=íÜÉ=ëÉäÉÅíÉÇ=tqt=é~íÜï~óë
áåÅäìÇáåÖ=íÜÉ=jq_bJI=bq_bJ=~åÇ=ojbJÄäÉåÇÉÇ=çáäJÇÉêáîÉÇ=Ö~ëçäáåÉ=çê=ÇáÉëÉäK

cáÖìêÉ=PJNW= tqt=J=båÉêÖó=rëÉ=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë=Ó=`êìÇÉ=láä=aÉêáîÉÇ=cìÉäë

0.00 0.50 1.00 1.50 2.00 2.50 3.00

Naphtha FPFC

Naphtha FPFC HEV

Diesel DI-ICE MTA

Diesel DI-ICE MTA HEV

Gasoline ICE MTA

Gasoline ICE MTA HEV

Gasoline DI-ICE MTA

Gasoline DI-ICE MTA HEV

Gasoline FPFC

Gasoline FPFC HEV

Energy Requirements [MJ/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NMO

cáÖìêÉ=PJOW= tqt=J=ded=bãáëëáçåë=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë=Ó=`êìÇÉ=láä=aÉêáîÉÇ=cìÉäë

0 50 100 150 200 250

Naphtha FPFC

Naphtha FPFC HEV

Diesel DI-ICE MTA

Diesel DI-ICE MTA HEV

Gasoline ICE MTA

Gasoline ICE MTA HEV

Gasoline DI-ICE MTA

Gasoline DI-ICE MTA HEV

Gasoline FPFC

Gasoline FPFC HEV

GHG-emissions [g/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NMP

cáÖìêÉ=PJPW= tqt= J= båÉêÖó= rëÉ= çÑ= pÉäÉÅíÉÇ= m~íÜï~óë= Ó= kdJaÉêáîÉÇ= cìÉäëW= `kdI
jÉíÜ~åçäI=d~ëçäáåÉ=ÄäÉåÇÉÇ=ïáíÜ=NMB=jq_bI=cqJaáÉëÉäI=cqJå~éÜíÜ~

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

FT-naphtha remote-NG FPFC

FT-naphtha remote-NG FPFC HEV

FT-Diesel remote-NG DI-ICE MTA

FT-Diesel remote-NG DI-ICE MTA HEV

Gasoline-10%MTBE-NG-Mix / MTA

Gasoline-10%MTBE-NG-Mix / MTA HEV

Methanol remote-NG FPFC

Methanol remote-NG FPFC HEV

CNG from LNG ICE MTA

CNG from LNG ICE MTA HEV

CNG EU-NG-Mix ICE MTA

CNG EU-NG-Mix ICE MTA HEV

Energy requirements [MJ/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NMQ

cáÖìêÉ=PJQW= tqt=J=båÉêÖó=rëÉ=pÉäÉÅíÉÇ=m~íÜï~óë=Ó=kdJaÉêáîÉÇ=cìÉäëW=`deO

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50

CGH2 EU-NG-Mix onsite ICE MTA

CGH2 EU-NG-Mix central ICE MTA

CGH2 EU-NG-Mix onsite ICE MTA HEV

CGH2 EU-NG-Mix central ICE MTA HEV

CGH2 EU-NG-Mix/onsite FC

CGH2 EU-NG-Mix central FC

CGH2 EU-NG-Mix/onsite FC HEV

CGH2 EU-NG-Mix central FC HEV

Energy Requirements [MJ/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NMR

cáÖìêÉ=PJRW tqt=J=båÉêÖó=rëÉ=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë=Ó=kdJaÉêáîÉÇ=cìÉäëW=ieO

0.00 1.00 2.00 3.00 4.00 5.00 6.00

LH2 EU-NG-Mix ICE MTA

LH2 EU-NG-Mix ICE MTA HEV

LH2 EU-NG-Mix FC

LH2 EU-NG-Mix FC HEV

LH2 Remote-NG ICE MTA

LH2 Remote-NG ICE MTA HEV

LH2 Remote-NG FC

LH2 Remote-NG FC HEV

Energy Requirements [MJ/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NMS

cáÖìêÉ=PJSW= tqt=J=ded=bãáëëáçåë=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë=Ó=k~íìê~ä=d~ë=aÉêáîÉÇ=cìJ
ÉäëW=`kdI=jÉíÜ~åçäI=d~ëçäáåÉ=ÄäÉåÇÉÇ=ïáíÜ=NMB=jq_bI=cqJaáÉëÉä

0 50 100 150 200 250

FT-naphtha remote-NG FPFC

FT-naphtha remote-NG FPFC HEV

FT-Diesel remote-NG DI-ICE MTA

FT-Diesel remote-NG DI-ICE MTA HEV

Gasoline-10%MTBE-NG-Mix / MTA

Gasoline-10%MTBE-NG-Mix / MTA HEV

Methanol remote-NG FPFC

Methanol remote-NG FPFC HEV

CNG from LNG ICE MTA

CNG from LNG ICE MTA HEV

CNG EU-NG-Mix ICE MTA

CNG EU-NG-Mix ICE MTA HEV

GHG-emissions [g/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NMT

cáÖìêÉ=PJTW tqt=J=ded=bãáëëáçåë=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë=Ó=kdJaÉêáîÉÇ=cìÉäëW=`deO

0 50 100 150 200 250

CGH2 EU-NG-Mix onsite ICE MTA

CGH2 EU-NG-Mix central ICE MTA

CGH2 EU-NG-Mix onsite ICE MTA HEV

CGH2 EU-NG-Mix central ICE MTA HEV

CGH2 EU-NG-Mix/onsite FC

CGH2 EU-NG-Mix central FC

CGH2 EU-NG-Mix/onsite FC HEV

CGH2 EU-NG-Mix central FC HEV

GHG-emissions [g/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NMU

cáÖìêÉ=PJUW tqt=J=ded=bãáëëáçåë=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë=Ó=kdJaÉêáîÉÇ=cìÉäëW=ieO

0 50 100 150 200 250 300 350

LH2 EU-NG-Mix ICE MTA

LH2 EU-NG-Mix ICE MTA HEV

LH2 EU-NG-Mix FC

LH2 EU-NG-Mix FC HEV

LH2 Remote-NG ICE MTA

LH2 Remote-NG ICE MTA HEV

LH2 Remote-NG FC

LH2 Remote-NG FC HEV

GHG-emissions [g/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NMV

cáÖìêÉ=PJVW= tqt= J= båÉêÖó= rëÉ= çÑ= pÉäÉÅíÉÇ= m~íÜï~óë= Ó= bäÉÅíêáÅáíó= aÉêáîÉÇ= cìÉäëW
`deO=Ñêçã=êÉÖáçå~ä=bäÉÅíêçäóëáë

0.00 2.00 4.00 6.00 8.00 10.00 12.00

CGH2 Wind regional/ICE MTA

CGH2 EU-El-Mix/regional ICE MTA

CGH2 Wind/regional ICE MTA HEV

CGH2 EU-El-Mix/regional ICE MTA HEV

CGH2 Wind/regional FC

CGH2 EU-El-Mix/regional FC

CGH2 Wind/regional FC HEV

CGH2 EU-El-Mix regional FC HEV

Energy Requirements [MJ/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NNM

cáÖìêÉ=PJNMW= tqt= J= båÉêÖó= rëÉ= çÑ= pÉäÉÅíÉÇ= m~íÜï~óë= Ó= bäÉÅíêáÅáíó= aÉêáîÉÇ= cìÉäëW
`deO=Ñêçã=çåJëáíÉ=bäÉÅíêçäóëáë

0.00 2.00 4.00 6.00 8.00 10.00 12.00

CGH2 Wind onsite ICE MTA

CGH2 CCGT onsite ICE MTA

CGH2 EU-El-Mix onsite ICE MTA

CGH2 Wind/oniste ICE MTA HEV

CGH2 CCGT onsite ICE MTA HEV

CGH2 EU-El-Mix onsite ICE MTA HEV

CGH2 Wind onsite FC

CGH2 CCGT onsite FC

CGH2 EU-El-Mix onsite FC

CGH2 Wind onsite FC HEV

CGH2 CCGT onsite FC HEV

CGH2 EU-El-Mix/onsite FC HEV

Energy Requirements [MJ/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NNN

cáÖìêÉ=PJNNW tqt= J= båÉêÖó= rëÉ= çÑ= pÉäÉÅíÉÇ= m~íÜï~óë= Ó= bäÉÅíêáÅáíóJaÉêáîÉÇ= cìÉäëW
ieO

0.00 2.00 4.00 6.00 8.00 10.00 12.00

LH2 EU-El-Mix ICE MTA

LH2 EU-El-Mix ICE MTA HEV

LH2 EU-El-Mix FC

LH2 EU-El-Mix FC HEV

LH2 Wind ICE MTA

LH2 Wind ICE MTA HEV

LH2 Wind FC

LH2 Wind FC HEV

Energy Requirements [MJ/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NNO

cáÖìêÉ=PJNOW= tqt=J=ded=bãáëëáçåë=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë=Ó=bäÉÅíêáÅáíó=aÉêáîÉÇ=cìJ
ÉäëW=`deO=Ñêçã=êÉÖáçå~ä=bäÉÅíêçäóëáë

0 50 100 150 200 250 300 350 400 450 500

CGH2 Wind regional/ICE MTA

CGH2 EU-El-Mix/regional ICE MTA

CGH2 Wind/regional ICE MTA HEV

CGH2 EU-El-Mix/regional ICE MTA HEV

CGH2 Wind/regional FC

CGH2 EU-El-Mix/regional FC

CGH2 Wind/regional FC HEV

CGH2 EU-El-Mix regional FC HEV

GHG-emissions [g/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NNP

cáÖìêÉ=PJNPW= tqt=J=ded=bãáëëáçåë=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë=Ó=bäÉÅíêáÅáíó=aÉêáîÉÇ=cìJ
ÉäëW=`deO=Ñêçã=çåJëáíÉ=bäÉÅíêçäóëáë

0 50 100 150 200 250 300 350 400 450 500

CGH2 Wind onsite ICE MTA

CGH2 CCGT onsite ICE MTA

CGH2 EU-El-Mix onsite ICE MTA

CGH2 Wind/oniste ICE MTA HEV

CGH2 CCGT onsite ICE MTA HEV

CGH2 EU-El-Mix onsite ICE MTA HEV

CGH2 Wind onsite FC

CGH2 CCGT onsite FC

CGH2 EU-El-Mix onsite FC

CGH2 Wind onsite FC HEV

CGH2 CCGT onsite FC HEV

CGH2 EU-El-Mix/onsite FC HEV

GHG-emissions [g/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NNQ

cáÖìêÉ=PJNQW tqt=J=ded=bãáëëáçåë=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë=Ó=bäÉÅíêáÅáíóJaÉêáîÉÇ=cìJ
ÉäëW=ieO

0 100 200 300 400 500 600

LH2 EU-El-Mix ICE MTA

LH2 EU-El-Mix ICE MTA HEV

LH2 EU-El-Mix FC

LH2 EU-El-Mix FC HEV

LH2 Wind ICE MTA

LH2 Wind ICE MTA HEV

LH2 Wind FC

LH2 Wind FC HEV

GHG-emissions [g/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NNR

cáÖìêÉ=PJNRW tqt= J= båÉêÖó= rëÉ= çÑ= pÉäÉÅíÉÇ= m~íÜï~óë= Ó= _áçã~ëë= aÉêáîÉÇ= cìÉäëW
`deO

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

CGH2 Organic Waste ICE MTA

CGH2 Organic Waste/ICE MTA HEV

CGH2 Organic Waste FC

CGH2 Organic Waste FC HEV

CGH2 Wood Plantation ICE MTA

CGH2 Wood Plantation ICE MTA HEV

CGH2 Wood Plantation FC

CGH2 Wood Plantation FC HEV

CGH2 Residual Wood ICE MTA

CGH2 Residual Wood ICE MTA HEV

CGH2 Residual Wood FC

CGH2 Residual Wood FC HEV

Energy Requirements [MJ/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NNS

cáÖìêÉ=PJNSW= tqt= J= båÉêÖó= rëÉ= çÑ= pÉäÉÅíÉÇ= m~íÜï~óë= Ó= _áçã~ëë= aÉêáîÉÇ= cìÉäëW
jÉíÜ~åçäI=bíÜ~åçäI=cqJaáÉëÉäI=`çãéêÉëëÉÇ=jÉíÜ~åÉ=d~ë=E`jdF

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

CMG Organic Waste ICE MTA

CMG Organic Waste ICE MTA HEV

FT-Diesel Residual Wood DI-ICE MTA

FT-Diesel Residual Wood DI-ICE MTA HEV

Ethanol Sugar Beet FPFC

Ethanol Sugar Beet FPFC HEV

Ethanol Poplar Plantation FPFC

Ethanol Poplar Plantation FPFC HEV

Ethanol Residual Straw FPFC

Ethanol Residual Straw FPFC HEV

Methanol Residual Wood BCL FPFC

Methanol Residual Wood BCL FPFC HEV

Energy Requirements [MJ/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NNT

cáÖìêÉ=PJNTW= tqt= J= båÉêÖó= rëÉ= çÑ= pÉäÉÅíÉÇ= m~íÜï~óë= Ó= _áçã~ëë= aÉêáîÉÇ= cìÉäëW
d~ëçäáåÉ=~åÇ=aáÉëÉäI=ÄäÉåÇÉÇ=ïáíÜ=jq_bI=bq_b=~åÇ=ojb

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

Gasoline-10%ETBE MTA

Gasoline-10%ETBE MTA HEV

Gasoline-10%MTBE BCL MTA

Gasoline-10%MTBE BCL MTA HEV

Diesel-5%RME MTA

Diesel-5%RME MTA HEV

Energy Requirements [MJ/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NNU

cáÖìêÉ=PJNUW tqt= J= ded= bãáëëáçåë= çÑ= pÉäÉÅíÉÇ= m~íÜï~óë= Ó= _áçã~ëëJaÉêáîÉÇ= cìÉäëW
`deO

0 50 100 150 200 250 300

CGH2 Organic Waste ICE MTA

CGH2 Organic Waste/ICE MTA HEV

CGH2 Organic Waste FC

CGH2 Organic Waste FC HEV

CGH2 Wood Plantation ICE MTA

CGH2 Wood Plantation ICE MTA HEV

CGH2 Wood Plantation FC

CGH2 Wood Plantation FC HEV

CGH2 Residual Wood ICE MTA

CGH2 Residual Wood ICE MTA HEV

CGH2 Residual Wood FC

CGH2 Residual Wood FC HEV

GHG-emissions [g/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NNV

cáÖìêÉ=PJNVW= tqt=J=ded=bãáëëáçåë=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë=Ó=_áçã~ëëJaÉêáîÉÇ=cìÉäëW
jÉíÜ~åçäI=bíÜ~åçäI=cqJaáÉëÉäI=`çãéêÉëëÉÇ=jÉíÜ~åÉ=d~ë=E`jdF

0 50 100 150 200 250 300

CMG Organic Waste ICE MTA

CMG Organic Waste ICE MTA HEV

FT-Diesel Residual Wood DI-ICE MTA

FT-Diesel Residual Wood DI-ICE MTA HEV

Ethanol Sugar Beet FPFC

Ethanol Sugar Beet FPFC HEV

Ethanol Poplar Plantation FPFC

Ethanol Poplar Plantation FPFC HEV

Ethanol Residual Straw FPFC

Ethanol Residual Straw FPFC HEV

Methanol Residual Wood BCL FPFC

Methanol Residual Wood BCL FPFC HEV

GHG-emissions [g/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NOM

cáÖìêÉ=PJOMW= tqt=J=ded=bãáëëáçåë=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë=Ó=_áçã~ëë=aÉêáîÉÇ=cìÉäëW
d~ëçäáåÉ=~åÇ=aáÉëÉäI=ÄäÉåÇÉÇ=ïáíÜ=jq_bI=bq_b=~åÇ=ojb

0 50 100 150 200 250 300

Gasoline-10%ETBE MTA

Gasoline-10%ETBE MTA HEV

Gasoline-10%MTBE-Bio-MeOH MTA

Gasoline-10%MTBE-Bio-MeOH MTA HEV

Diesel-5%RME MTA

Diesel-5%RME MTA HEV

GHG-emissions [g/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NON

cáÖìêÉ=PJONW tqt=J=båÉêÖó=rëÉ=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

FT-Diesel Residual Wood DI-ICE MTA

Ethanol Sugar Beet FPFC

Ethanol Poplar Plantation FPFC
CMG Organic Waste ICE MTA

CGH2 Organic Waste FC
CGH2 Wood Plantation FC
CGH2 Residual Wood FC

CGH2 Wind onsite FC
CGH2 EU-El-Mix onsite FC

CGH2 EU-NG-Mix/onsite FC
FT-Diesel remote-NG DI-ICE MTA

Methanol remote-NG FPFC
CNG EU-NG-Mix ICE MTA

LH2 EU-NG-Mix FC
LH2 EU-NG-Mix ICE MTA

Diesel DI-ICE MTA
Gasoline FPFC

Gasoline ICE MTA

Energy Requirements [MJ/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NOO

cáÖìêÉ=PJOOW tqt=J=ded=bãáëëáçåë=çÑ=pÉäÉÅíÉÇ=m~íÜï~óë

0 50 100 150 200 250 300

FT-Diesel Residual Wood DI-ICE MTA

Ethanol Sugar Beet FPFC

Ethanol Poplar Plantation FPFC

CMG Organic Waste ICE MTA

CGH2 Organic Waste FC

CGH2 Wood Plantation FC

CGH2 Residual Wood FC

CGH2 Wind onsite FC

CGH2 EU-El-Mix onsite FC

CGH2 EU-NG-Mix/onsite FC

FT-Diesel remote-NG DI-ICE MTA

Methanol remote-NG FPFC

CNG EU-NG-Mix ICE MTA

LH2 EU-NG-Mix FC

LH2 EU-NG-Mix ICE MTA

Diesel DI-ICE MTA

Gasoline FPFC

Gasoline ICE MTA

GHG-emissions [g/km]



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NOP

cáÖìêÉ=PJOPW=tqt=båÉêÖó=içëë=péäáí=áåíç=tqq=~åÇ=qqt

MIMM NIMM OIMM PIMM QIMM RIMM SIMM

cqJaáÉëÉä=oÉëáÇì~ä=tççÇ=afJf`b=jq^

bíÜ~åçä=pìÖ~ê=_ÉÉí=cmc`

bíÜ~åçä=mçéä~ê=mä~åí~íáçå=cmc`

`jd=lêÖ~åáÅ=t~ëíÉ=f`b=jq^

`deO=lêÖ~åáÅ=t~ëíÉ=c`

`deO=tççÇ=mä~åí~íáçå=c`

`deO=oÉëáÇì~ä=tççÇ=c`

`deO=táåÇ=çåëáíÉ=c`

`deO=brJbäJjáñ=çåëáíÉ=c`

`deO=brJkdJjáñLçåëáíÉ=c`

cqJaáÉëÉä=êÉãçíÉJkd=afJf`b=jq^

jÉíÜ~åçä=êÉãçíÉJkd=cmc`

`kd=brJkdJjáñ=f`b=jq^

ieO=brJkdJjáñ=c`

ieO=brJkdJjáñ=f`b=jq^

aáÉëÉä=afJf`b=jq^

d~ëçäáåÉ=cmc`

d~ëçäáåÉ=f`b=jq^

båÉêÖó=içëëÉë=xjgLâãz

WTT
TTW



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NOQ

cáÖìêÉ=PJOQW=tqt=ded=bãáëëáçåë=péäáí=áåíç=tqq=~åÇ=qqt

JNRM JNMM JRM M RM NMM NRM OMM ORM PMM

cqJaáÉëÉä=oÉëáÇì~ä=tççÇ=afJf`b=jq^

bíÜ~åçä=pìÖ~ê=_ÉÉí=cmc`

bíÜ~åçä=mçéä~ê=mä~åí~íáçå=cmc`

`jd=lêÖ~åáÅ=t~ëíÉ=f`b=jq^

`deO=lêÖ~åáÅ=t~ëíÉ=c`

`deO=tççÇ=mä~åí~íáçå=c`

`deO=oÉëáÇì~ä=tççÇ=c`

`deO=táåÇ=çåëáíÉ=c`

`deO=brJbäJjáñ=çåëáíÉ=c`

`deO=brJkdJjáñLçåëáíÉ=c`

cqJaáÉëÉä=êÉãçíÉJkd=afJf`b=jq^

jÉíÜ~åçä=êÉãçíÉJkd=cmc`

`kd=brJkdJjáñ=f`b=jq^

ieO=brJkdJjáñ=c`

ieO=brJkdJjáñ=f`b=jq^

aáÉëÉä=afJf`b=jq^

d~ëçäáåÉ=cmc`

d~ëçäáåÉ=f`b=jq^

ded=Éãáëëáçåë=xÖLâãz

tqq

qqt

PKQ `çåÅäìëáçåë

få=íÜÉ=çîÉê~ää=ïÉääJíçJïÜÉÉä=~å~äóëáë=NQ=ÑìÉäë=ïÉêÉ=ÅçãÄáåÉÇ=ïáíÜ=OO=îÉÜáÅäÉ=éçïÉêíê~áåëK=qÜÉ
ãçëí=éêçãáåÉåí=êÉëìäíë=~êÉ=~ë=ÑçääçïëW

sÉÜáÅäÉJëéÉÅáÑáÅ=ÑáåÇáåÖëW

eóÄêáÇáò~íáçå= êÉÇìÅÉë= ÑìÉä= Åçåëìãéíáçå= áå= ~ää= éêçéìäëáçå= ëóëíÉãëI= ÜçïÉîÉê= íÜÉ=ÄÉåÉÑáíë= ~êÉ
ä~êÖÉê=Ñçê=áåíÉêå~ä=ÅçãÄìëíáçå=Ef`F=ÉåÖáåÉë=íÜ~å=Ñçê=ÑìÉä=ÅÉääë=ÄÉÅ~ìëÉ=çÑ=íÜÉ=ÑìÉä=ÅÉääÛë=ëìéÉJ
êáçê=é~êíJäç~Ç=ÉÑÑáÅáÉåÅó=êÉä~íáîÉ=íç=f`=ÉåÖáåÉëK



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NOR

léíáãáòÉÇ=`kd=ÉåÖáåÉ=îÉÜáÅäÉë=Å~å=éêçîáÇÉ=ded=Éãáëëáçå=ÄÉåÉÑáíë=Åçãé~êÉÇ=ïáíÜ=Ö~ëçäáåÉ
f`=ÉåÖáåÉ=îÉÜáÅäÉë=ÇÉéÉåÇáåÖ=çå=íÜÉ=ëçìêÅÉ=çÑ=íÜÉ=å~íìê~ä=Ö~ëI=íÜçìÖÜ=íÜÉó=Çç=åçí=éêçîáÇÉ=~
êÉ~ä=ÄÉåÉÑáí=çå=ïÉääJíçJïÜÉÉä=ÉåÉêÖó=ìëÉK

f`=ÉåÖáåÉ=îÉÜáÅäÉë=ÑìÉäÉÇ=ïáíÜ=äáèìáÇ=ÜóÇêçÖÉå=Ñêçã=å~íìê~ä=Ö~ë=çÑÑÉê=òÉêç=îÉÜáÅäÉ=`lO=ÉãáëJ
ëáçåëI=Äìí=êÉëìäí= áå=ÜáÖÜÉê=tqt=dedë=íÜ~å=ÉáíÜÉê=ÅçåîÉåíáçå~ä=Ö~ëçäáåÉ=çê=ÇáÉëÉä= f`=ÉåÖáåÉ
îÉÜáÅäÉëK

jÉíÜ~åçä=cmc`=îÉÜáÅäÉë=êìååáåÖ=çå=êÉãçíÉ=å~íìê~ä=Ö~ë=ÇÉêáîÉÇ=ãÉíÜ~åçä=çÑÑÉê=ÄÉåÉÑáíë=êÉä~J
íáîÉ= íç= Ö~ëçäáåÉ= f`b= îÉÜáÅäÉë= ~åÇ= åç= çê= çåäó=ãáåçê= ÄÉåÉÑáíë= êÉä~íáîÉ= íç= ÇáÉëÉä= f`b= îÉÜáÅäÉëI
Ö~ëçäáåÉ=éêçÅÉëëçê=ÑìÉä=ÅÉää=îÉÜáÅäÉë=çê=ãçåçÑìÉä=`kd=f`b=îÉÜáÅäÉëK

cìÉä= ÅÉää= îÉÜáÅäÉë= çÑÑÉê= íÜÉ= äçïÉëí= qqt=ÉåÉêÖó= Åçåëìãéíáçå=~åÇ= íÜÉ=éçíÉåíá~ä= íç= êÉÇìÅÉ= çê
Éäáãáå~íÉ=tqt=ded=Éãáëëáçåë=éÉê=âãI=ïÜÉå=íÜÉó=~êÉ=ÑìÉäÉÇ=ïáíÜ=ÜóÇêçÖÉå=Ñêçã=êÉåÉï~ÄäÉ
ëçìêÅÉëK

cìÉäJëéÉÅáÑáÅ=ÑáåÇáåÖëW

qÜÉ=ëçìêÅÉ=çÑ=å~íìê~ä=Ö~ë=ÑÉÉÇëíçÅâ=Ü~ë=~=ëáÖåáÑáÅ~åí=áãé~Åí=çå=ded=Éãáëëáçåë=Ñçê=å~íìê~ä=Ö~ë
Ä~ëÉÇ=é~íÜï~óëK

cìÉä=ÅÉää=îÉÜáÅäÉë=êìååáåÖ=çå=ÅçãéêÉëëÉÇ=ÜóÇêçÖÉå=Ñêçã=êÉÑçêãÉÇ=å~íìê~ä=Ö~ë=çÑÑÉê= êÉÇìÅÉÇ
ded=Éãáëëáçåë=êÉä~íáîÉ=íç=Ö~ëçäáåÉ=~åÇ=ÇáÉëÉä=f`b=îÉÜáÅäÉëK

cáëÅÜÉêJqêçéëÅÜ= ÇáÉëÉä= ìëÉÇ= áå= f`b= îÉÜáÅäÉë= Ü~ë= ÜáÖÜÉê= ÉåÉêÖó= Åçåëìãéíáçå= íÜ~å= ÅêìÇÉ= çáäJ
Ä~ëÉÇ= ÇáÉëÉä= çê= Ö~ëçäáåÉI= ~åÇ= ÜáÖÜÉê= ded= Éãáëëáçåë= íÜ~å= ÅçåîÉåíáçå~ä= ÇáÉëÉä= Äìí= ëäáÖÜíäó
äçïÉê=íÜ~å=Ö~ëçäáåÉK

_áçÑìÉäë= çÑÑÉê= êÉÇìÅÉÇ=dedëI= ÜçïÉîÉêI= íÜÉ=ã~ÖåáíìÇÉ=çÑ= áãéêçîÉãÉåí= ÇÉéÉåÇë= çå= íÜÉ= ~ëJ
ëìãéíáçåë=çå=kOl=Éãáëëáçåë=Ñêçã=íÜÉ=Åêçéë=~ë=êÉÑäÉÅíÉÇ=Äó=íÜÉ=ìåÅÉêí~áåíó=ê~åÖÉëK=mêçÅÉëëáåÖ
çÑ=Äáçã~ëë=Äó=Ö~ëáÑáÅ~íáçå=çê=Éåòóã~íáÅ=ÜóÇêçäóëáë=ÖáîÉë= äçïÉê=ded=Éãáëëáçåë=íÜ~å=ÅçåîÉåJ
íáçå~ä=ÄáçÑìÉäëK

bäÉÅíêçäóëáëJÄ~ëÉÇ=ÜóÇêçÖÉå=ÖÉåÉê~íÉë=ÜáÖÜ=ded=Éãáëëáçåë=ïÜÉå= íÜÉ=ÉäÉÅíêáÅáíó=ÅçãÉë= Ñêçã
íÜÉ=íê~Çáíáçå~ä=ÉäÉÅíêáÅ=ÖêáÇ=ãáñI=~åÇ=åÉ~êJòÉêç=dedë=ïÜÉå=íÜÉ=ÉäÉÅíêáÅáíó=áë=éêçÇìÅÉÇ=êÉåÉï~J
ÄäóK

`çãé~êáëçå=ïáíÜ=kçêíÜ=^ãÉêáÅ~å=ëíìÇó=êÉëìäíë

cáåÇáåÖë=çÑ= íÜÉ=éêÉëÉåí=ïçêâ=~êÉ=ÖÉåÉê~ääó=ÅçåëáëíÉåí=ïáíÜ=íÜçëÉ=çÑ= íÜÉ=djJ^êÖçååÉ=kçêíÜ
^ãÉêáÅ~å=tqt=píìÇó= áå= íÉêãë=çÑ= êÉä~íáîÉ= ê~åâáåÖë=çÑ= íÜÉ= ÑìÉäJéçïÉêíê~áå= ÅçãÄáå~íáçåëK=lÑ



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=tÉääJíçJtÜÉÉä

NOS

ÅçìêëÉI= íÜÉ= ~ÄëçäìíÉ=tqt=î~äìÉë= ~êÉ= äçïÉê= Ñçê= bìêçéÉ= éêáã~êáäó= ÇìÉ= íç= íÜÉ= ëã~ääÉê= EäçïÉê
ã~ëëF=ãáåáî~å=ìëÉÇ=áå=íÜÉ=bìêçéÉ~å=píìÇó=Åçãé~êÉÇ=íç=íÜÉ=íêìÅâ=ìëÉÇ=áå=kçêíÜ=^ãÉêáÅ~K

lå=íÜÉ=tÉääJíçJq~åâ=ëáÇÉI=íÜÉ=çáä=é~íÜï~óë=ÄÉåÉÑáíÉÇ=Ñêçã=ÜáÖÜÉê=êÉÑáåáåÖ=ÉÑÑáÅáÉåÅó=áå=bìêçéÉ
íÜ~å=áå=kçêíÜ=^ãÉêáÅ~X=íÜáë=êÉëìäíÉÇ=éêáã~êáäó=Ñêçã=íÜÉ=ÜáÖÜÉê=ê~íáç=çÑ=ÇáÉëÉä=íç=Ö~ëçäáåÉ=ÑìÉä
éêçÇìÅÉÇ=áå=bìêçéÉK=eçïÉîÉêI=å~íìê~ä=Ö~ë=é~íÜï~óë=Ä~ëÉÇ=çå=íÜÉ=brJãáñ=ïÉêÉ=~äëç=ãçêÉ=ÉÑJ
ÑáÅáÉåí=íÜ~å=íÜçëÉ=ìëÉÇ=Ñçê=íÜÉ=tÉääJíçJtÜÉÉä=áåíÉÖê~íáçå=áå=íÜÉ=kçêíÜ=^ãÉêáÅ~å=ëíìÇóI=ïÜáÅÜ
ïÉêÉ=Ä~ëÉÇ=çå=áãéçêíÉÇ=ikdK=^ë=ÉñéÉÅíÉÇI=íÜÉ=ÉíÜ~åçä=Ñêçã=ëìÖ~ê=ÄÉÉíë=é~íÜï~ó=ëÜçïå=áå
íÜáë= ëíìÇó= ëÜçïÉÇ= ëã~ääÉê= êÉÇìÅíáçåë= çÑ= dedë= íÜ~å= íÜÉ= äáÖåçÅÉääìäçëáÅ= ÉíÜ~åçä= é~íÜï~óë
ëÜçïå=áå=íÜÉ=kçêíÜ=^ãÉêáÅ~å=píìÇóK

aáÑÑÉêÉåÅÉë=çå= íÜÉ=q~åâJqçJtÜÉÉä= ëáÇÉ=~êÉ= ~ííêáÄìíÉÇ= íç= íÜÉ=îÉÜáÅäÉ=ìëÉÇ= Ñçê= íÜÉ= ëíìÇóI= íÜÉ
Ä~ëÉ=ÉåÖáåÉ= íÉÅÜåçäçÖáÉëI= ~åÇ= íÜÉ=ÇêáîáåÖ= ÅóÅäÉë= çå=ïÜáÅÜ= íÜÉ= îÉÜáÅäÉ=ïÉêÉ= ëáãìä~íÉÇK=eóJ
ÄêáÇáò~íáçå=éêçîáÇÉë=~=ÖêÉ~íÉê=ÄÉåÉÑáí=çå=ìêÄ~å=íóéÉ=ÇêáîáåÖI=íÜìë=áå=bìêçéÉ=íÜÉ=Ö~ëçäáåÉ=ÓÜóJ
ÄêáÇ=ëÜçïÉÇ=ÖêÉ~íÉê=éçíÉåíá~ä=íÜ~å=áå=kçêíÜ=^ãÉêáÅ~K=qÜÉ=`kd=f`b=îÉÜáÅäÉ=ï~ë=ãçêÉ=~ííê~ÅJ
íáîÉ=áå=íÜÉ=bìêçéÉ~å=ëíìÇó=ÄÉÅ~ìëÉ=çÑ=áíë=çéíáãáòÉÇ=ãçåçÑìÉä=ÉåÖáåÉ=áå=Åçåíê~ëí=íç=íÜÉ=Çì~äJ
ÑìÉä= f`b=ìëÉÇ= áå= íÜÉ=kçêíÜ=^ãÉêáÅ~å= ëíìÇóK= qÜÉ= ÜóÇêçÖÉå= ÑìÉä= ÅÉää= îÉÜáÅäÉ= áå= íÜÉ= bìêçéÉ~å
ëíìÇó=ÄÉåÉÑáíÉÇ=Ñêçã=áãéêçîÉãÉåíë=~ÅÜáÉîÉÇ=áå=íÜÉ=ÉÑÑáÅáÉåÅó=ã~é=~åÇ=Åçåíêçä=ëíê~íÉÖó=áå=íÜÉ
íáãÉ=Éä~éëÉÇ=ÄÉíïÉÉå= íÜÉ= íïç=ëíìÇáÉëK=eçïÉîÉêI=ÄÉÅ~ìëÉ=çÑ= íÜÉ= áãéêçîÉãÉåíë= áå= íÜÉ=åçåJ
ÜóÄêáÇáòÉÇ=ÑìÉä=ÅÉää=îÉÜáÅäÉ=áå=bìêçéÉI=íÜÉ=êÉëìäíáåÖ=ÄÉåÉÑáíë=ÇìÉ=íç=ÜóÄêáÇáò~íáçå=ïÉêÉ=ëã~ääÉê
áå=bìêçéÉ=íÜ~å=áå=kçêíÜ=^ãÉêáÅ~K

dÉåÉê~ä=`çããÉåí

fí=áë=áãéçêí~åí=íç=åçíÉ=íÜ~í=íÜÉ=tqt=Éëíáã~íÉë=éêçîáÇÉ=íïç=âÉó=ÇáãÉåëáçåë=Ñçê=~ëëÉëëáåÖ=íÜÉ
~ííê~ÅíáîÉåÉëë= çÑ= ÑìíìêÉ= ÑìÉäë= ~åÇ= éçïÉêíê~áåë= J= å~ãÉäó= íÜçëÉ= çÑ= ÉåÉêÖó= Åçåëìãéíáçå= ~åÇ
ded=ÉãáëëáçåëK=`çëíI=ÑìÉä=ÑÉÉÇëíçÅâ=~î~áä~ÄáäáíóI=~åÇ=áåÑê~ëíêìÅíìêÉ=ÅçåëáÇÉê~íáçåëI=ÜçïÉîÉêI
~êÉ=ÅäÉ~êäó=çíÜÉê=ÇáãÉåëáçåë=íÜ~í=ïáää=éä~ó=~=êçäÉ=áå=ÇÉíÉêãáåáåÖ=íÜÉ=çîÉê~ää=~ííê~ÅíáîÉåÉëë=çÑ
ÑìíìêÉ=íê~åëéçêí=ëóëíÉãëK



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=iáíÉê~íìêÉ

NOT

iáíÉê~íìêÉ

`êìÇÉ=láäJ_~ëÉÇ=m~íÜï~óë

xbññçåjçÄáä=OMMNz=oáÅâÉ~êÇI=aKI= gKI= bññçåjçÄáä=mÉíêçäÉìã=C=`ÜÉãáÅ~äI=j~ÅÜÉäÉåI=_ÉäÖáìãW
djLi_pq=bìêçéÉ~å=tqt=píìÇóI=fåéìí=çå=ãçÖ~ëLÇáÉëÉä=êÉÑáåáåÖ=ÉÑÑáÅáÉåÅáÉëX=éêÉé~êÉÇ=Äó=_mI
bññçåjçÄáäI=qçí~äcáå~bäÑ=~åÇ=pÜÉääX=R=lÅíçÄÉê=OMMN

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

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

xdj=kçêíÜ=^ãÉêáÅ~å=píìÇó=OMMNz=^êÖçååÉ=k~íáçå~ä=i~Äçê~íçêó=E^kiFI=`ÉåíÉê=çÑ=qê~åëéçêí~J
íáçå=oÉëÉ~êÅÜI=rp^W=tÉääJíçJtÜÉÉä=båÉêÖó=rëÉ=~åÇ=dêÉÉåÜçìëÉ=d~ë=bãáëëáçåë=çÑ=^Çî~åÅÉÇ
cìÉäLsÉÜáÅäÉ=póëíÉãë=Ó=kçêíÜ=^ãÉêáÅ~å=^å~äóëáëX=gìåÉ=OMMNX
ÜííéWLLïïïKíê~åëéçêí~íáçåK~åäKÖçîLííêÇÅLéìÄäáÅ~íáçåëLÖ~éÅKÜíãä

xpÜÉää=OMMNz=pÜÉää…ë=áåéìí=íç=íÜÉ=djJi_pq=i`^=píìÇóI=lÅíçÄÉê=OMMN

xpÜÉää=OMMOz=pÜÉää…ë=áåéìí=íç=íÜÉ=djJi_pq=i`^=píìÇóI=^éêáä=OMMO

xqçí~äcáå~bäÑ=OMMNz=qçí~äcáå~bäÑI=kçîÉãÄÉê=OMMN

xqçí~äcáå~bäÑ=OMMOz=qçí~äcáå~bäÑI=g~åì~êó=OMMO

k~íìê~ä=d~ëJ_~ëÉÇ=m~íÜï~óë

x_~ìÉê=NVVUz=pÅÜ∏ÑÑäI=_~ìÉê=hçãéêÉëëçêÉåX=NVVU

xbpr=NVVSz=eáëÅÜáÉêI=oKX=j~êíáåI=^KX=cêáëÅÜâåÉÅÜíI=oKI=báÇÖÉå∏ëëáëÅÜÉ=qÉÅÜåáëÅÜÉ=eçÅÜëÅÜìäÉI
dêìééÉ=båÉêÖáÉ=Ó=píçÑÑÉ=Ó=rãïÉäí=EbprF=wΩêáÅÜI=pÅÜïÉáòW=£âçáåîÉåí~êÉ=îçå=båÉêÖáÉëóëíÉãÉåI
PK=^ìÑä~ÖÉX=qÉáä= fs=bêÇ∏äX=_ìåÇÉë~ãí=ÑΩê=båÉêÖáÉïáêíëÅÜ~Ñí= E_btFI=mêçàÉâíJ=ìåÇ=píìÇáÉåÑçåÇë
ÇÉê=bäÉâíêáòáí®íëïáêíëÅÜ~ÑíX=gìäá=NVVS

xcÑb=NVVTz=j~ìÅÜI=tKX=cçêëÅÜìåÖëíÉääÉ=ÑΩê=båÉêÖáÉïáêíëÅÜ~Ñí=EcÑbFI=cê∏ÅÜíÉåáÅÜíI=oKX=_jt=^dX
båÉêÖáÉ~ìÑï~åÇ= ìåÇ= hçëíÉå= ÑΩê= ÇáÉ= _ÉêÉáíëíÉääìåÖ= îçå= bêÇÖ~ë= ~äë= `kd= ìåÇ= ikdI
sabLsafLdcmb=J=q~ÖìåÖëÄ~åÇ=ÇÉê=pÅÜäáÉêëÉÉJq~ÖìåÖ=łaÉòÉåíê~äÉI=òÉåíê~äÉ=ìåÇ=ÖäçÄ~äÉ=båÉêJ
ÖáÉëóëíÉãÉ=J=_~ìëíÉáåÉ=ÉáåÉë=çéíáãáÉêíÉå=båÉêÖáÉîÉêÄìåÇë“X=^éêáä=NVVT



dj=brolmb^k=tbiiJqlJtebbi=pqrav

oÉéçêí=Ó=iáíÉê~íìêÉ

NOU

xcwg=NVVRz=e∏ÜäÉáåI=_KX=`çäëã~åI=dKI=j~ÖáåI=mKI=fåëíáíìí=ÑΩê=sÉêÑ~ÜêÉåëíÉÅÜåáâI=cçêëÅÜìåÖëòÉåJ
íêìã=gΩäáÅÜ=EcwgFW=jÉíÜ~åçä=J=Éáå=åÉìÉê=båÉêÖáÉíê®ÖÉê=ÑΩê=ÇÉå=sÉêâÉÜêI=jÉíÜ~åçäJj~êâí=ìåÇ=Ó
eÉêëíÉääìåÖX= ^êÄÉáí= áã= o~ÜãÉå= ÇÉë= mêçàÉâíÉë= “fåëíêìãÉåíÉ= ÑΩê= häáã~Ö~ëJ
oÉÇìâíáçåëëíê~íÉÖáÉåÒ= Efh^orpFI= qÉáäéêçàÉâí= Q= “rãï~åÇäìåÖëëÉâíçêÒI= áã= råíÉê~ìÑíê~Ö= ÇÉë
fåëíáíìíë= ÑΩê=båÉêÖáÉïáêíëÅÜ~Ñí=ìåÇ=o~íáçåÉääÉ=båÉêÖáÉ~åïÉåÇìåÖ= EfboFI= áã=^ìÑíê~Ö=ÇÉë=_ìåJ
ÇÉëãáåáëíÉêáìãë= ÑΩê= cçêëÅÜìåÖ= ìåÇ= qÉÅÜåçäçÖáÉ= E_jcqF= ìåíÉê= ÇÉã= hÉååòÉáÅÜÉå= bqVNUU^I
aÉòÉãÄÉê=NVVR

xdbjfp=OMMNz=dbjfp=EdäçÄ~ä=bãáëëáçå=jçÇÉä=çÑ=fåíÉÖê~íÉÇ=póëíÉãëFI=îÉêëáçå=QKMTI=OMMNX
ÜííéWLLïïïKçÉâçJáåëíáíìíKçêÖLëÉêîáÅÉLÖÉãáëLáåÇÉñKÜíã

xe~äÇçê=qçéëçÉ=NVVUz=nìçí~íáçå=aÉÅÉãÄÉê=NVVU

xe~åàáå=OMMMz=e~åàáå=o~ë=i~ÑÑ~å…ë=j~áÇÉå=sçó~ÖÉX=iáåâ~ÖÉ=pÉéíÉãÄÉê=OMMMX
ÜííéWLLïïïKê~ëÖ~ëKÅçãL`çåíÉåíLiáåâ~ÖÉLiáåâ~ÖÉOMMMLpÉéíOMMMLëÉéíOMMMKÜíã

xfb^=pí~íáëíáÅë=OMMMz=láäI=d~ëI=`ç~ä=C=bäÉÅíêáÅáíóI=fb^=pí~íáëíáÅë=OMMM

xh~ÉÑÉê=NVVSz=h~ÉÑÉê=fëçäáÉêíÉÅÜåáâW=ikdJq~åâëÅÜáÑÑI=NVVS

xi_pq=NLNVVTz=wáííÉäI=tKI=iìÇïáÖJ_∏äâçïJpóëíÉãíÉÅÜåáâ=dãÄeI=lííçÄêìååW=oÉáëÉÄÉêáÅÜí=ΩÄÉê
ÇáÉ=jÉ≈â~ãé~ÖåÉ=îçå=o^l=d~òéêçãI=oìÜêÖ~ë=ìåÇ=skffÖ~ò=~ìÑ=ÇÉå=d~ëÑ∏êÇÉêJ=ìåÇ=^ìÑÄÉêÉáJ
íìåÖë~åä~ÖÉå=ÇÉê= g~ãÄìêÖÖ~òÇìáÄáíëÅÜ~= áã=^ìÖìëí=NVVT=ìåÇ=sçêëÅÜä®ÖÉ= òìê=sÉêãáåÇÉêìåÖ
ÇÉê=jÉíÜ~åÉãáëëáçåÉå=~ìë=ÇÉê=d~ëÑ∏êÇÉêìåÖ=ëçïáÉ=dìí~ÅÜíÉå=ΩÄÉê=ÇáÉ=ë~ÅÜäáÅÜÉ=oáÅÜíáÖâÉáí
ÇÉë= båÇÄÉêáÅÜíë= ÇÉê=jÉ≈â~ãé~ÖåÉ=ãáí= ÇÉã= qáíÉä= “^ÄëÅÜ®íòìåÖ= ÇÉê=jÉíÜ~åÑêÉáëÉíòìåÖ= ÄÉá
ÇÉê=d~ëÑ∏êÇÉêìåÖ=ÇÉê=o^l=d~òéêçã=áå=tÉëíëáÄáêáÉåX=^ìÖìëí=NVVT

xi_pq= OLNVVTz= wáííÉäI= tKI= iìÇïáÖJ_∏äâçïJpóëíÉãíÉÅÜåáâ= dãÄeI= lííçÄêìååW= råíÉêëìÅÜìåÖ
òìã= hÉååíåáëëí~åÇ= ΩÄÉê= jÉíÜ~åÉãáëëáçåÉå= ÄÉáã= bñéçêí= îçå= bêÇÖ~ë= ~ìë= oì≈ä~åÇ= å~ÅÜ
aÉìíëÅÜä~åÇX=píìÇáÉ=áã=^ìÑíê~Ö=ÇÉê=oìÜêÖ~ë=^dI=båÇÄÉêáÅÜíX=j®êò=NVVT

xiáåÇÉ=NVVOz=pÅÜçäòI=tKI=eKI=iáåÇÉ=^dW=sÉêÑ~ÜêÉå=òìê=Öêç≈íÉÅÜåáëÅÜÉå=bêòÉìÖìåÖ=îçå=t~ëëÉêJ
ëíçÑÑ=ìåÇ=áÜêÉ=rãïÉäíéêçÄäÉã~íáâX=iáåÇÉ=^dI=_ÉêáÅÜíÉ=~ìë=qÉÅÜåáâ=ìåÇ=táëëÉåëÅÜ~Ñí=STLNVVO

xjÉíÜ~åÉñ=OMMOz=jÉíÜ~åÉñI=j~ó=OMMO

xjef=OMMMz=jef= ÅçãéäÉíÉë= ä~ëí= ikd= Å~êêáÉê= Ñçê=nì~í~ê= éêçàÉÅíX= pÉ~Jg~é~åI=kçK= OUO=^ìÖK= Ó
pÉéíK=OMMMX=g~é~å=pÜáé=bñéçêíÉê…ë=^ëëçÅá~íáçå=Egpb^FI=qçâóçX

xjef=OMMNz=vì~ë~I=hKI=pÜáéÄìáäÇáåÖ=C=lÅÉ~å=aÉîÉäçéãÉåíI=eÉ~Çèì~êíÉêëX=rï~íçâçI=hKI=pÜáéJ
ÄìáäÇáåÖ=C=lÅÉ~å=aÉîÉäçéãÉåíI=eÉ~Çèì~êíÉêëX= fëÜáã~êìI=gKI=k~Ö~ë~âá=pÜáéó~êÇ=C=j~ÅÜáåÉêó
tçêâëW=hÉó=qÉÅÜåçäçÖáÉë=çÑ=jáíëìÄáëÜá=ikd=`~êêáÉêë=Ó=mêÉëÉåí=~åÇ=cìíìêÉX=jáíëìÄáëÜá=eÉ~îó
fåÇìëíêáÉëI=qÉÅÜåáÅ~ä=oÉîáÉï=sçäK=PU=kçK=O=EgìåK=OMMNF
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NOV

xkobi=NLNVVVz=h~Ç~ãI=hKI=iKI=k~íáçå~ä=oÉåÉï~ÄäÉ=båÉêÖó=i~Äçê~íçêó=EkobiFX=`~ãçÄêÉÅçI=sKI
gKX=dä~òÉÄêççâI=_KI=bKX=bÅçÄ~ä~åÅÉ=fåÅKX=cçêêÉëíI=iKI=eKX=g~ÅçÄëçåI=tKI=^KX=qpp=`çåëìäí~åíëX=páãÉJ
êçíÜI= aK`KI= `~äáÑçêåá~= ^áê= oÉëçêÅÉë= _ç~êÇX= _ä~ÅâÄìêåI=tKI= gKI= `~äáÑçêåá~= båÉêÖó= `çããáëëáçåX
kÉÜçÇ~I=hKI=`KI=`~äáÑçêåá~=aÉé~êíãÉåí=çÑ=cçêÉëíêó=~åÇ=cáêÉ=mêçíÉÅíáçåW=båîáêçåãÉåí~ä=iáÑÉ=`óJ
ÅäÉ= fãéäáÅ~íáçåë= çÑ= cìÉä=lñóÖÉå~íÉ= mêçÇìÅíáçå= Ñêçã=`~äáÑçêåá~= _áçã~ëë= Ó= qÉÅÜåáÅ~ä= oÉéçêíX
kobi=j~á=NVVV

xoçàÉó=NVVTz=oçàÉóI=^KX= g~ÑÑêÉíI=`KX=`çêåçíJd~åÇçäéÜÉI=pKX=aìê~åÇI=_KX= gìääá~åI= pKX= s~ä~áëI=jKW
k~íìê~ä= d~ë= Ó= mêçÇìÅíáçåI= mêçÅÉëëáåÖI= qê~åëéçêíX= fåëíáíìí= cê~åÅ~áë= aì= m¨íêçäÉ= mìÄäáÅ~íáçåëX
°Çáíáçåë=qÉÅÜåáéI=m~êáëI=NVVTX=fp_k=OJTNMUJMSVPJO

xpa`=OMMNz=gÉåëÉåI=pÜáé=aÉëáÖå=~åÇ=`çåëìäíI=e~ãÄìêÖX=aÉÅÉãÄÉê=OMMN

xpÜÉää=NVVRz=pÜÉää=jap=j~ä~óëá~I=ÇÉëÅêáéíáçå=çÑ=íÜÉ=éä~åíI=éìÄäáëÜÉÇ=Äó=`çêéçê~íÉ=^ÑÑ~áêë=pÜÉää
j~ä~óëá~=iíÇKI=NVVR

xpÜÉää= NVVSz= pÉåÇÉåI=jKjKdKI= pÜÉää= oÉëÉ~êÅÜ= qÉÅÜåçäçÖó= `ÉåíÉêI= ^ãëíÉêÇ~ãI= kÉíÜÉêä~åÇëX
g~ÅçãÉííáI=gI=pÜÉää=fåíÉêå~íáçå~ä=mÉíêçäÉìã=`çãé~åó=iíÇKI=pÜÉää=`ÉåíêÉI=içåÇçåI=råáíÉÇ=háåÖJ
ÇçãI=_ççåI=pKI=`KI=pÜÉää=jap=Ej~ä~óëá~FI=hì~ä~=iìãéìêI=j~ä~óëá~W=pÜÉää=jáÇÇäÉ=aáëíáää~íÉ=póåJ
íÜÉëÉëW=qÜÉ=mêçÅÉëëI= áíë=mêçÇìÅíë=~åÇ=`çããÉêÅá~ä=mä~åí=bñéÉêáÉåÅÉX=NVVS=d~ëáÑáÅ~íáçå=qÉÅÜJ
åçäçÖáÉë=`çåÑÉêÉåÅÉI=p~å=cê~åÅáëÅçI=`~äáÑçêåá~I=rp^I=lÅíçÄÉê=OJQI=NVVS

xpÜÉää= NVVUz= mìåíI= ^KI= jÅ= bï~åI= jKX= bääáëçåI= dKX= pÉåÇÉåI= jKX= pÜÉää= däçÄ~ä= pçäìíáçåëX= qÜÉ
e~ÖìÉI=qÜÉ=kÉíÜÉêä~åÇëW=jçåÉíáëáåÖ=píê~åÇÉÇ=d~ë=oÉëÉêîÉë=…VU=`çåÑÉêÉåÅÉX=aÉÅÉãÄÉê=NQJNSI
NVVUX=p~å=cê~åÅáëÅçI=`~äáÑçêåá~I=rp^X

xpÜÉää=OMMNz=pÜÉää=fåíÉêå~íáçå~ä=mÉíêçäÉìã=`çãé~åó=iáãáíÉÇI=içåÇçåX=rhI=lÅíçÄÉê=OMMN

xpÜÉää=NLOMMOz=pÜÉää=fåíÉêå~íáçå~ä=mÉíêçäÉìã=`çãé~åó=iáãáíÉÇI=içåÇçåI=rhI=g~åì~êó=OMMO

xpÜÉää=OLOMMOz=pÜÉää=fåíÉêå~íáçå~ä=mÉíêçäÉìã=`çãé~åó=iáãáíÉÇI=içåÇçåI=rhI=cÉÄêì~êó=OMMO

xpÜÉää=PLOMMOz=pÜÉää=fåíÉêå~íáçå~ä=mÉíêçäÉìã=`çãé~åó=iáãáíÉÇI=içåÇçåI=rhI=^éêáä=OMMO

xpí~íçáä=NVVUz=i~êëÉåI=eKI=eKI=e~äÇçê=qçéëçÉ=^LpI=ióåÖÄóI=aÉåã~êâW=qÜÉ=OIQMM=jqma=jÉíÜ~åçä
mä~åí=~í=qàÉäÇÄÉêÖçÇÇÉåX=éêÉëÉåíÉÇ=íç=NVVU=tçêäÇ=jÉíÜ~åçä=`çåÑÉêÉåÅÉI=cê~åâÑìêíI=dÉêã~åóI
aÉÅÉãÄÉê= UJNMX= NVVUX= éêÉé~êÉÇ= Äó=^åÇÉêë=dÉÇÇÉJa~Üä= ~åÇ= h~êä= gçêÖÉå= hêáëíá~åëÉåI= pí~íçáä
~LëI=qàÉäÇÄÉêÖçÇÇÉåI=kçêï~ó=~åÇ=eÉäÖÉ=eçäã=i~êëçå

xq^_=NVVVz=káíëÅÜI= gKX= mÉÜåíI=jKX=aáÉåÜ~êíI=eKX=aÉìíëÅÜÉë= wÉåíêìã= ÑΩê= iìÑíJ= ìåÇ= o~ìãÑ~Üêí
ÉKsK= EaioFI= pÅÜïÉêéìåâí= båÉêÖáÉíÉÅÜåáâI= fåëíáíìí= ÑΩê= qÉÅÜåáëÅÜÉ= qÜÉêãçÇóå~ãáâI= ^ÄíÉáäìåÖ
póëíÉã~å~äóëÉ=ìåÇ=qÉÅÜåáâÄÉïÉêíìåÖW=^å~äóëÉ=îçå=báåë~íòã∏ÖäáÅÜâÉáíÉå=ìåÇ=o~ÜãÉåÄÉÇáåJ
ÖìåÖÉå=îÉêëÅÜáÉÇÉåÉê=_êÉååëíçÑÑòÉääÉåëóëíÉãÉ= áå=fåÇìëíêáÉ=ìåÇ=òÉåíê~äÉê=∏ÑÑÉåíäáÅÜÉê=sÉêëçêJ
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ÖìåÖX= NJ= båíïìêÑX= dìí~ÅÜíÉå= áã= ^ìÑíê~Ö= ÇÉë= _Ωêçë= ÑΩê= qÉÅÜåáâÑçäÖÉåJ^ÄëÅÜ®íòìåÖ= ÄÉáã
aÉìíëÅÜÉå=_ìåÇÉëí~Ö=Eq^_FX=píìííÖ~êíI=gìåá=NVVVX=pK=NPT=Ó=NQP

xqçí~äcáå~bäÑ=OMMNz=qçí~äcáå~bäÑI=kçîÉãÄÉê=OMMN

xqçí~äcáå~bäÑ=OMMOz=qçí~äcáå~äÑI=j~á=OMMO

xtÉíòÉä= NVVUz=tÉíòÉäI= cKI= gKI= pçä~êJt~ëëÉêëíçÑÑJ_~óÉêå= dãÄeI=jìåáÅÜI= dÉêã~åóW= fãéêçîÉÇ
e~åÇäáåÖ=çÑ=iáèìáÇ=eóÇêçÖÉå=~í=cáääáåÖ=pí~íáçåëW=oÉîáÉï=çÑ=páñ=vÉ~êëÛ=bñéÉêáÉåÅÉX=fåíK=gK=eóÇêçJ
ÖÉå=båÉêÖóI=sçäK=OPI=kçKRI=ééKPPVJPQUI=NVVU

xtΩêëáÖ=NVVSz=tΩêëáÖI=dKI=jKI=dÉêã~åáëÅÜÉê=iäçóÇI=e~ãÄìêÖW=_Éáíê~Ö=òìê=^ìëäÉÖìåÖ=îçå=ãáí
t~ëëÉêëíçÑÑ=ÄÉíêáÉÄÉåÉå=e~ìéí~åíêáÉÄë~åä~ÖÉå= ÑΩê= cäΩëëáÖJt~ëëÉêëíçÑÑJq~åâëÅÜáÑÑÉX=aáëëÉêí~J
íáçå=~å=ÇÉê=råáîÉêëáí®í=e~ååçîÉêX=sÉêä~Ö=j~áåò=J=táëëÉåëÅÜ~ÑíëîÉêä~Ö=^~ÅÜÉå=NVVSX=fp_k=PJ
UVSRPJMTTJN

xtΩêëáÖ=NVVTz=tΩêëáÖI=dKI=gìåÉ=NVVT

xwpt=NVVVz= wÉåíêìã= ÑΩê= pçååÉåÉåÉêÖáÉJ= ìåÇ=t~ëëÉêëíçÑÑJcçêëÅÜìåÖ= EwptFI= píìííÖ~êíI= ^éêáä
NVVV

bäÉÅíêáÅáíóJ_~ëÉÇ=m~íÜï~óë

x`ÉêÄÉ=NVVQz=`ÉêÄÉI=dKX=eçÑÑã~ååI=eKI=gKW=báåÑΩÜêìåÖ=áå=ÇáÉ=qÜÉêãçÇóå~ãáâX=NMK=^ìÑä~ÖÉX=`~êä
e~åëÉê=sÉêä~ÖI=NVVQ

xbìêçëí~í=OMMNz=båÉêÖó=~åÇ=qê~åëéçêí=áå=cáÖìêÉëI=bìêçéÉ~å=`çããáëëáçåI=ad=oÉëÉ~êÅÜI=bìêçëJ
í~í=~í=ÜííéWLLÉìêçé~KÉìKáåíLÅçããLÉåÉêÖó|íê~åëéçêíLÉíáÑLäáëí|çÑ|í~ÄäÉëKÜíãä

xiáåÇÉ=OMMMz=^ÇäÉêI=iáåÇÉI=£ëíÉêêÉáÅÜX=aÉòÉãÄÉê=OMMM

xiáåÇÉ=OMMNz=^ÇäÉêX=iáåÇÉI=£ëíÉêêÉáÅÜX=gìåá=OMMN

xlíí=OMMMz=i∏êÅÜÉêI=jKI=eÉêÄÉêí=líí=sÉêíêáÉÄëÖÉëÉääëÅÜ~Ñí=dãÄeI=j~êÅÜ=OMMM

xofu=OMMMz=p~îáÇÖÉI=aKI=ofu=fåÇìëíêáÉëI=_ÉåáÅá~I=`~äáÑçêåá~I=rp^X=pÉéíÉãÄÉê=OMMM

xpÜÉää=OMMNz=pÜÉää…ë=áåéìí=íç=íÜÉ=djJi_pq=i`^=píìÇóI=lÅíçÄÉê=OMMN

xpáÉãÉåë=NVVUz=iÉåâI=rKI=páÉãÉåëI=htrI=bêä~åÖÉåI=aÉìíëÅÜä~åÇW=_Éï®ÜêíÉë=îÉêÄÉëëÉêí=Ó=aáÉ
åÉìÉ= NVMJjtJd~ëíìêÄáåÉ= sVQKO^= îçå= páÉãÉåëLhtr= ëÅÜäáÉ≈í= ^åÖÉÄçíëäΩÅâÉX= båÉêÖáÉëéÉâJ
íêìã=PLVUI=pK=NQJNU

xpìäòÉê=OMMMz=gç~ëI=gKI=pìäòÉê=_ìêÅâÜ~êÇíI=_~ëÉäI=pïáíòÉêä~åÇX=j~êÅÜ=OMMM
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xq^_=NVVVz=káíëÅÜI= gKX= mÉÜåíI=jKX=aáÉåÜ~êíI=eKX=aÉìíëÅÜÉë= wÉåíêìã= ÑΩê= iìÑíJ= ìåÇ= o~ìãÑ~Üêí
ÉKsK= EaioFI= pÅÜïÉêéìåâí= båÉêÖáÉíÉÅÜåáâI= fåëíáíìí= ÑΩê= qÉÅÜåáëÅÜÉ= qÜÉêãçÇóå~ãáâI= ^ÄíÉáäìåÖ
póëíÉã~å~äóëÉ=ìåÇ=qÉÅÜåáâÄÉïÉêíìåÖW=^å~äóëÉ=îçå=báåë~íòã∏ÖäáÅÜâÉáíÉå=ìåÇ=o~ÜãÉåÄÉÇáåJ
ÖìåÖÉå=îÉêëÅÜáÉÇÉåÉê=_êÉååëíçÑÑòÉääÉåëóëíÉãÉ= áå=fåÇìëíêáÉ=ìåÇ=òÉåíê~äÉê=∏ÑÑÉåíäáÅÜÉê=sÉêëçêJ
ÖìåÖX= NJ= båíïìêÑX= dìí~ÅÜíÉå= áã= ^ìÑíê~Ö= ÇÉë= _Ωêçë= ÑΩê= qÉÅÜåáâÑçäÖÉåJ^ÄëÅÜ®íòìåÖ= ÄÉáã
aÉìíëÅÜÉå=_ìåÇÉëí~Ö=Eq^_FX=píìííÖ~êíI=gìåá=NVVVX

xqìã~=NVVTz=qìã~=qìêÄçã~ÅÜ=pK^KI=jÉòòçîáÅçI=pÅÜïÉáòW=dìa=áã=häÉáåÉå=J=hçãÄáJmêçòÉ≈=ÑΩê
^åä~ÖÉå=ìåíÉê=OM=jtÉä=êÉÅÜåÉí=ëáÅÜX=båÉêÖáÉëéÉâíêìã=NLVT

_áçã~ëëJ_~ëÉÇ=m~íÜï~óë

x_áçÑìÉäë=OMMMz=_áçÑìÉäë=_KsKI=`~ëíêáÅìãI=kÉíÜÉêä~åÇëI=cÉÄêì~êó=OMMM

xa~âçí~=OMMNz=dê~åÇ=cçêâëI=kçêíÜ=a~âçí~=bíÜ~åçä=cÉÉÇëíçÅâ=oÉëçìêÅÉ=^ëëÉëëãÉåíX=cáå~ä=oÉJ
éçêí=bñÉÅìíÉ=pìãã~êóX=j~ó=NUI=OMMNX=mêÉé~êÉÇ=ÑçêW=båÉêÖó=C=båîáêçåãÉåí~ä=oÉëÉ~êÅÜ=`ÉåJ
íÉêX=dê~åÇ=cçêâëI=kaX=__f=fåíÉêå~íáçå~äI=`çäçê~ÇçX
=ÜííéWLLïïïKïÉëíÄáçÉåÉêÖóKçêÖLêÉéçêíëLáåÇêÉéíëìããKÜíã

xajO=NLOMMNz=aêK=jΩÜäÉå=dãÄe=C=`çK=hd=EajOFW=mêçàÉâíëâáòòÉ=OIR=jtíÜ= J=aÉãçåëíê~íáçåJ
ë~åä~ÖÉ=òìê=ÖÉëíìÑíÉå=oÉÑçêãáÉêìåÖ=~Öê~êáëÅÜÉê=_áçã~ëëÉå=ìåÇ=oÉëíëíçÑÑÉX=cÉÄêì~êó=OMMN

xajO=OLOMMNz=aêK=jΩÜäÉå=dãÄe=C=`çK=hd=EajOFI=pÉéíÉãÄÉê=OMMN

xbÅçÄáä~å= NLNVVSz= bÅçÄáä~åI= pK^KW= bÅçÄáä~å= ÇÉ= ä…bKqK_KbK= ÇÉ= ÄÉííÉê~îÉëW= `çãé~ê~áëçå= ~îÉÅ= äÉ
jKqK_KbKX=`ÉíÉ=ÉíìÇÉ=Éëí=êÉ~äáëë=é~ê=bÅçÄáä~å=pK^K=ã~åÇ~íÉÉ=é~ê=ä~=`çåÑÉÇÉê~íáçå=dÉåÉê~äÉ=ÇÉë
éä~åíÉìêë= ÇÉ= _ÉííÉê~îÉë= E`d_F= Éí= äÉ= póåÇáÅ~í= k~íáçå~ä= ÇÉë= mêçÇìÅíÉìêë= Ç…^äÅççäë= ^ÖêáÅçäÉë
Epkm^^FI=lbKQRRX=o~ééçêí=Ñáå~äI=j~êë=NVVS

xcÑb=NVVUz=aêÉáÉêI=qÜKX=dÉáÖÉêI=_KX=iÉÜêëíìÜä=ÑΩê=båÉêÖáÉïáêíëÅÜ~Ñí=ìåÇ=hê~ÑíïÉêâëíÉÅÜåáâ=EfÑbFI
qr= jΩåÅÜÉåX= p~ääÉêI= ^KI= cçêëÅÜìåÖëëíÉääÉ= ÑΩê= båÉêÖáÉïáêíëÅÜ~Ñí= EcÑbFW= d~åòÜÉáíäáÅÜÉ= mêçJ
òÉëëâÉííÉå~åäóëÉ= ÑΩê= ÇáÉ= bêòÉìÖìåÖ= ìåÇ= ^åïÉåÇìåÖ= îçå= ÄáçÖÉåÉå= hê~ÑíëíçÑÑÉåX= píìÇáÉ= áã
^ìÑíê~Ö=ÇÉê=a~áãäÉê=_Éåò=^dI=píìííÖ~êí=ìåÇ=ÇÉë=_~óÉêáëÅÜÉå=wÉåíêìãë=ÑΩê=^åÖÉï~åÇíÉ=båÉêJ
ÖáÉÑçêëÅÜìåÖ=ÉKsK=Ew^bFX=j~á=NVVU

xcÑb=OMMOz=d~åòÜÉáíäáÅÜÉ=_áä~åòáÉêìåÖ=îçå=båÉêÖáÉ=ìåÇ=píçÑÑëíê∏ãÉå= Ed~_ábFI=bêÖÉÄåáëëÉ=òìê
d~åòÜÉáíäáÅÜÉå= _áä~åòáÉêìåÖ= îçå= _~ìëíçÑÑÉåX= NK= dêìåÇëíçÑÑÉI= dáéëI= h~äâX= OMMOX
ÜííéWLLïïïKÑÑÉKÇÉLÇÉí~áäëLÖ~ÄáÉLÄ~ìëíçÑÑKÜíã
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xcwg=NVVQz=eÉÇÇÉåI=hKX=gÉëëI=^KX=båÖäÉêJ_ìåíÉJfåëíáíìíI=råáîÉêëáí®í=h~êäëêìÜÉ=EqeFI=_ÉêÉáÅÜ=d~ëI
bêÇ∏äI=hçÜäÉW=_ÉêÉáÅÜ=o~ÑÑáåÉêáÉå=ìåÇ=£äîÉêÉÇÉäìåÖX==píìÇáÉ=áã=o~ÜãÉå=ÇÉë=fh^orpJmêçàÉâíÉëI
qÉáäéêçàÉâí=Q=?rãï~åÇäìåÖëëÉâíçê?X=cçêëÅÜìåÖëòÉåíêìã=gΩäáÅÜ=dãÄe=EcwgFX=aÉòÉãÄÉê=NVVQ

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

xfbo=OMMNz=cêÉáÄ~ìÉêI=^KX=h~äíëÅÜãáíí=EÉÇëKFW=_áçÖÉåáÅ=dêÉÉåÜçìëÉ=d~ë=bãáëëáçåë=Ñêçã=^ÖêáÅìäJ
íìêÉ=áå=bìêçéÉX=bìêçéÉ~å=pìãã~êó=oÉéçêí=EmêçàÉÅí=oÉéçêí=q~ëâ=PF=çÑ=íÜÉ=br=`çåîÉêíÉÇ=^Åíáçå
c^foPJ`qVSJNUTT= “_áçÖÉåáÅ= bãáëëáçåë= çÑ=dêÉÉåÜçìëÉ=d~ëÉë= `~ìëÉÇ= Äó=^ê~ÄäÉ= ~åÇ= ^åáã~ä
^ÖêáÅìäíìêÉÒI=Ñáå~åÅÉÇ=Äó=íÜÉ=br=ad=sfX= fåëíáíìí= ÑΩê=o~íáçåÉääÉ=båÉêÖáÉ~åïÉåÇìåÖ=EfboFI=^ÄJ
íÉáäìåÖ=kÉìÉ=båÉêÖáÉíÉÅÜåçäçÖáÉå=ìåÇ=qÉÅÜåáâ~å~äóëÉ= EkbqFI=píìííÖ~êíI=cÉÄêì~êó=OMMNI= fppk
MVPUJNOOU

xfko^=NVVRz=ÅáíÉÇ=Äó=qçí~äcáå~bäÑI=NT=j~ó=OMMOX

xfm``=NLNVVSz=oÉîáëÉÇ=NVVS=fm``=dìáÇÉäáåÉë=Ñçê=k~íáçå~ä=dêÉÉåÜçìëÉ=d~ë=fåîÉåíçêáÉëW=tçêâJ
ÄççâX=jçÇìäÉ=Q=^ÖêáÅìäíìêÉX=éK=QKN=Ó=QKSP

xfm``=OLNVVSz=oÉîáëÉÇ=NVVS=dìáÇÉäáåÉë= Ñçê=k~íáçå~ä=dêÉÉåÜçìëÉ=d~ë= fåîÉåíçêáÉëI=oÉÑÉêÉåÅÉ
j~åì~äX=`Ü~éíÉê=Q=^ÖêáÅìäíìêÉX=é~ÖÉ=QKUTJQKNNR

xfm``=OMMNz=dççÇ=mê~ÅíáÅÉ=dìáÇ~åÅÉ=~åÇ=råÅÉêí~áåíó=j~å~ÖÉãÉåí= áå=k~íáçå~ä=dêÉÉåÜçìëÉ
d~ë=fåîÉåíçêáÉëI=`çêêáÖÉåÇìãI=dmd^rjJ`çêêKOMMNKMNI=NR=gìåÉ=OMMNX=fåëíáíìíÉ=Ñçê=däçÄ~ä=båJ
îáêçåãÉåí~ä=píê~íÉÖáÉë=EfdbpFX=ÜííéWLLïïïKáéÅÅJåÖÖáéKáÖÉëKçêKàé

xgç~ååÉìã=NVVUz=pÅÜä~ã~ÇáåÖÉêI=_KI=gç~ååÉìã=oÉëÉ~êÅÜI=fåëíáíìíÉ=çÑ=båÉêÖó=oÉëÉ~êÅÜI=dê~òI
^ìëíêá~X=j~êä~åÇI=dKX=`~åÉää~I=iKI=l~â=oáÇÖÉ=k~íáçå~ä=i~Äçê~íçêóI=båîáêçåãÉåí~ä=pÅáÉåÅÉë=aáJ
îáëáçåI=l~â=oáÇÖÉI=qÉååÉëëÉI=rp^W=qÜÉ=jçÇÉä=dbl`^j=Edê~òLl~â=oáÇÖÉ=`~êÄçå=^ÅÅçìåíáåÖ
jçÇÉäFX=ÜííéWLLïïïKàç~ååÉìãK~ÅK~íLáÉ~JÄáçÉåÉêÖóJí~ëâPULãçÇÉäLÑãçÇÉäKÜíã

xh~äíëÅÜãáíí=NVVTz=h~äíëÅÜãáííI=jKX=oÉáåÜ~êÇíI=dKI=^K=EeêëÖKFW=k~ÅÜï~ÅÜëÉåÇÉ=båÉêÖáÉíê®ÖÉê=Ó
dêìåÇä~ÖÉåI=sÉêÑ~ÜêÉåI=∏âçäçÖáëÅÜÉ=_áä~åòáÉêìåÖX=sáÉïÉÖ=NVVTX=fp_k=PJROUJMSTTUJM

xh~äíëÅÜãáíí=OMMNz=h~äíëÅÜãáííI=jKX=e~êíã~ååI=eKW=båÉêÖáÉ=~ìë=_áçã~ëëÉ=Ó=dêìåÇä~ÖÉåI=qÉÅÜJ
åáâÉå=ìåÇ=sÉêÑ~ÜêÉåX=péêáåÖÉê=OMMN

xh~íçÑëâó=NVVPz=h~íçÑëâóI=oK=bKW=qÜÉ=mêçÇìÅíáçå=çÑ=cäìáÇ=cìÉäë=Ñêçã=_áçã~ëëX=ã~ëíÉê=çÑ=ëÅáÉåÅÉ
íÜÉëÉëI=mrL`bbp=oÉéçêí=kçK=OTVX=qÜÉ=`ÉåíÉê=çÑ=båÉêÖó=~åÇ=båîáêçåãÉåí~ä=píìÇáÉëX=mêáåÅÉíçå
råáîÉêëáíóX=gìåÉ=NVVPX

xiÉîÉäíçå=OMMMz=iÉîÉäíçå=båÖáåÉÉêáåÖ=iíÇKI=oáÅÜãçåÇI=_êáíáëÜ=`çäìãÄá~I=`~å~Ç~=áå=~ëëçÅá~íáçå
ïáíÜ=EpCqFO=`çåëìäí~åíë= fåÅKW=^ëëÉëëãÉåí=çÑ=kÉí=bãáëëáçåë=çÑ=dêÉÉåÜçìëÉ=d~ëÉë= Ñêçã=bíÜ~J
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åçäJ_äÉåÇÉÇ= d~ëçäáåÉë= áå= `~å~Ç~W= iáÖåçÅÉääìäçëáÅ= cÉÉÇëíçÅâëX= oJOMMJOX= g~åì~êó= OMMMX
ÜííéWLLïïïKíÅKÖÅKÅ~LÉåî~ÑÑ~áêëLÅäáKKKäÄáçã~ëëLg~åcáå~ä_áçã~ëëoÉéçêíKÜíã

xi_m= OMMOz= eÉÖÉI= rKI= _~óÉêáëÅÜÉ= i~åÇÉë~åëí~äí= ÑΩê= _çÇÉåâìäíìê= ìåÇ= mÑä~åòÉåÄ~ì= Ei_mFI
p~ÅÜÖÉÄáÉí= k®ÜêëíçÑÑÜ~ìëÜ~äíI= táêíëÅÜ~ÑíëÇΩåÖÉêI= çêÖ~åáëÅÜÉ= oÉëíëíçÑÑÉI
cêÉáëáåÖLtÉáÜÉåëíÉéÜ~åI=dÉêã~åóI=cÉÄêì~êó=OMMO

xissd=OMMOz=gáäÖI=qI=pí~~íäáÅÜÉ=iÉÜêJ=ìåÇ=sÉêëìÅÜë~åëí~äí=^ìäÉåÇçêÑ=EissdFI=^äíÉêå~íáîÉ=mêçJ
íÉáåíê®ÖÉê= J= báÖÉåëÅÜ~ÑíÉå= ìåÇ= _ÉëçåÇÉêÜÉáíÉåX= cÉÄêì~ê= OMMOX= ÜííéWLLïïïKä~åÇïáêíëÅÜ~ÑíJ
ãäêKÄ~ÇÉåJïìÉêíÉãÄÉêÖKÇÉLä~Lis^LsáÉÜÜ~äíìåÖLc~ÅÜáåÑçêã~íáçåÉå

xj~åå=OMMNz=j~ååI=jKI=aKI=båÉêÖó=C=båîáêçåãÉåí~ä=oÉëÉ~êÅÜ=`ÉåíÉêI=råáîÉêëáíó=çÑ=kçêíÜ=a~J
âçí~I=dê~åÇ=cçêâëI=rp^X=_êó~åI=jKI=_êó~å=C=_êó~åI= fåÅKI=oÉÇ=dìäÅÜW=cÉ~ëáÄáäáíó=çÑ=mêçÇìÅáåÖ
bíÜ~åçä=Ñêçã=_áçã~ëë=áå=kçêíÜÉ~ëíÉêå=kçêíÜ=a~âçí~=~åÇ=kçêíÜïÉëíÉêå=jáååÉëçí~X=cáå~ä=oÉJ
éçêíX=j~ó=OMMN

xjçëáÉê= NVVUz= jçëáÉêI= ^KI= aÉé~êíãÉåí= çÑ= ^ÖêáÅìäíìêÉ= oÉëÉ~êÅÜ= pÉêîáÅÉI= rp^X= hêçÉòÉI= `KI
t~ÖÉåáåÖÉå=^ÖêáÅìäíìê~ä=råáîÉêëáíóI=qÜÉ=kÉíÜÉêä~åÇëW=^=kÉï=^ééêç~ÅÜ=íç=bëíáã~íÉ=bãáëëáçåë
çÑ=káíêçìë=lñáÇÉ=Ñêçã=^ÖêáÅìäíìêÉ=~åÇ=fíë=fãéäáÅ~íáçåë=íç=íÜÉ=däçÄ~ä=káíêçìë=lñáÇÉ=_ìÇÖÉíX=fëJ
ëìÉ=kçK=NOI=j~êÅÜ=NVVUX=ÜííéWLLïïïKáÖ~ÅKìåÜKÉÇìKåÉïëäÉííÉêLÜáÖÜäáÖÜíëLåOçKÜíãä

xjqr= NLOMMMz= eìééã~ååI= dKI= jçíçêÉå= ìåÇ= qìêÄáåÉåJråáçå= cêáÉÇêáÅÜëÜ~ÑÉå= dãÄe= EjqrFW
j∏ÖäáÅÜâÉáíÉå=ÇÉë= báåë~íòÉë= îçå= ÄáçÖÉåÉå=d~ëÉå= áå= ÉáåÉê=j`c`J_êÉååëíçÑÑòÉääÉX=tçêâëÜçé
båÉêÖÉíáëÅÜÉ=kìíòìåÖ=îçå=_áçã~ëëÉ=ãáííÉäë=_êÉååëíçÑÑòÉääÉåX=lÄÉêÜ~ìëÉåI=dÉêã~åóX=NM=lÅJ
íçÄÉê=OMMMK

xjqr= OLOMMMz= eìééã~ååI= dKI= jçíçêÉå= ìåÇ= qìêÄáåÉåJråáçå= cêáÉÇêáÅÜëÜ~ÑÉå= dãÄe= EjqrFW
aÉÅÉåíê~äáòÉÇ=`çãÄáåÉÇ=mçïÉê=~åÇ=eÉ~í=dÉåÉê~íáçåW=qÜÉ=jqrJaáêÉÅí=cìÉä=`Éää=eçí=jçÇìäÉX
j~ó=OMMM

xkçêÇòìÅâÉê=OMMMz=kçêÇòìÅâÉê=^dI=_ê~ìåëÅÜïÉáÖW=mêÉëëÅÜåáíòÉäW=qÉÅÜåáëÅÜÉ=a~íÉåI=páäáÉêìåÖ
ìåÇ=cΩííÉêìåÖX=mêçÇìâíÄÉëÅÜêÉáÄìåÖI=pí~åÇ=^éêáä=OMMMX
ÜííéWLLïïïKåçêÇòìÅâÉêKÇÉLéêçÇìâíÉLëÅÜåáíòÉäLéêÉëëLÅ|ã~áåKÜíãä

xkobi=NLNVVVz=h~Ç~ãI=hKI=iKI=k~íáçå~ä=oÉåÉï~ÄäÉ=båÉêÖó=i~Äçê~íçêó=EkobiFX=`~ãçÄêÉÅçI=sKI
gKX=dä~òÉÄêççâI=_KI=bKX=bÅçÄ~ä~åÅÉ=fåÅKX=cçêêÉëíI=iKI=eKX=g~ÅçÄëçåI=tKI=^KX=qpp=`çåëìäí~åíëX=páãÉJ
êçíÜI= aK`KI= `~äáÑçêåá~= ^áê= oÉëçêÅÉë= _ç~êÇX= _ä~ÅâÄìêåI=tKI= gKI= `~äáÑçêåá~= båÉêÖó= `çããáëëáçåX
kÉÜçÇ~I=hKI=`KI=`~äáÑçêåá~=aÉé~êíãÉåí=çÑ=cçêÉëíêó=~åÇ=cáêÉ=mêçíÉÅíáçåW=båîáêçåãÉåí~ä=iáÑÉ=`óJ
ÅäÉ= fãéäáÅ~íáçåë= çÑ= cìÉä=lñóÖÉå~íÉ= mêçÇìÅíáçå= Ñêçã=`~äáÑçêåá~= _áçã~ëë= Ó= qÉÅÜåáÅ~ä= oÉéçêíX
kobi=j~á=NVVV
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xkobi=OLNVVVz=tççäÉóI= oKX= oìíÜI=jKX= pÜÉÉÜ~åI= gKX= fÄëÉåI=hKX= _áçíÉÅÜåçäçÖó=`ÉåíÉê= Ñçê= cìÉäë
~åÇ= `ÜÉãáÅ~äëX= j~àÇÉëâáI= eKX= d~äîÉòI= ^KX= aÉäí~Jq= `çêéçê~íáçåW= iáÖåçÅÉääìäçëáÅ= _áçã~ëë= íç
bíÜ~åçä=mêçÅÉëë=aÉëáÖå=~åÇ=bÅçåçãáÅë=ríáäáòáåÖ=`çJ`ìêêÉåí=aáäìíÉ=^ÅáÇ=mêÉÜóÇêçäóëáë=~åÇ=båJ
òóã~íáÅ=eóÇêçäóëáë=`ìêêÉåí= ~åÇ= cìíìêáëíáÅ= pÅÉå~êáçëX=k~íáçå~ä= oÉåÉï~ÄäÉ= båÉêÖó= i~Äçê~íçêó
EkobiFX=dçäÇÉåI=`çäçê~ÇçI=rp^X=gìäó=NVVV

xlåí~êáç= OMMNz= qáää~ÖÉ= ~åÇ= oçí~íáçåX= jáåáëíêó= çÑ= ^ÖêáÅìäíìêÉI= cççÇ= ~åÇ= oìê~ä= ^ÑÑ~áêëX= gìäó
OMMNX=ÜííéWLLïïïKÖçîKçåKÅ~Llj^co^LÉåÖäáëÜLÅêçéëLÑ~ÅíëLÅçêåíáääKÜíã

xo∏ÇÉê=OMMMz=o∏ÇÉêI=eKI=^êÄÉáíëâêÉáë=rãïÉäíJ=ìåÇ=oÉëçìêÅÉåJëÅÜçåÉåÇÉ=póåíÜÉëÉå=ìåÇ=mêçJ
òÉëëÉW=mÉêëéÉâíáîÉå=ÇÉê= áåÇìëíêáÉääÉå=kìíòìåÖ=å~ÅÜï~ÅÜëÉåÇÉê=oçÜëíçÑÑÉI= áåëÄÉëçåÇÉêÉ= îçå
pí®êâÉ=ìåÇ=wìÅâÉêX=läÇÉåÄìêÖI=pÉéíÉãÄÉê=OMMMX
ÜííéWLLïïïKíìJÄëKÇÉLáåëíáíìíÉLçÉâçÅÜÉãL~âJìãïÉäíÅÜÉãáÉLçäÇ|~ÄÄKéÇÑ

xpÅÜä~ã~ÇáåÖÉê=OMMMz=pÅÜä~ã~ÇáåÖÉêI=_KI=gç~ååÉìã=oÉëÉ~êÅÜI=^ìëíêá~X=j~êä~åÇI=dKI=båîáêçåJ
ãÉåí~ä= pÅáÉåÅÉë= aáîáëáçåI= l~â= oáÇÖÉ= k~íáçå~ä= i~Äçê~íçêóI= rp^W= i~åÇ= ìëÉ= C= ÖäçÄ~ä= Åäáã~íÉ
ÅÜ~åÖÉI=ÑçêÉëíëI=ä~åÇ=ã~å~ÖÉãÉåíI=~åÇ=íÜÉ=hóçíç=mêçíçÅçäX=gìåÉ=OMMMX=é~ÖÉ=NO

xqçí~äcáå~bäÑ=OMMNz=qçí~äcáå~bäÑI=pÉéíÉãÄÉê=OMMN

xqçí~äcáå~bäÑ=OMMOz=qçí~äcáå~bäÑI=cÉÄêì~êó=OMMO

xqrj=OMMNz=i~ÅÜÉåã~áÉêI=gKI=iÉÜêëíìÜä=ÑΩê=båÉêÖáÉJ=ìåÇ=rãïÉäííÉÅÜåáâ=áå=ÇÉê=iÉÄÉåëãáííÉäáåJ
ÇìëíêáÉI=qÉÅÜåáëÅÜÉ=råáîÉêëáí®í=jΩåÅÜÉå=EqrjFI=cêÉáëáåÖ=J=tÉáÜÉåëíÉéÜ~åI=pÉéíÉãÄÉê=OMMN

xr_^= NVVVz= hê~ìëI= hKX= káâä~ëI= dKX= q~ééÉI= jKX= rãïÉäíÄìåÇÉë~ãíX= oÉáåÜ~êÇíI= dKI= ^KI= fÑÉìJ
fåëíáíìíI=eÉáÇÉäÄÉêÖX=cçäâÉêëI=`KI=oìÜêJråáîÉêëáí®íI=_çÅÜìãW=^âíìÉääÉ=_ÉïÉêíìåÖ=ÇÉë=báåë~íòÉë
îçå=o~éë∏äLojb=áã=sÉêÖäÉáÅÜ=òì=aáÉëÉäâê~ÑíëíçÑÑX=qÉñíÉ=TVLVVI=fppk=MTOOJNUSu

xsçÖÉäÄìëÅÜ=OMMNz=sçÖÉäÄìëÅÜ=dãÄeI=sáÉåå~I=^ìëíêá~I=pÉéíÉãÄÉê=OMMN

xsçÖÉäÄìëÅÜ=OMMOz=sçÖÉäÄìëÅÜ=dãÄeI=sáÉåå~I=^ìëíêá~I=cÉÄêì~êó=OMMO
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i=====_=====p=====q

iJ_JpóëíÉãíÉÅÜåáâ

iJ_JpóëíÉãíÉÅÜåáâ=dãÄe=Ó=`çãé~åó=mêçÑáäÉ

iJ_JpóëíÉãíÉÅÜåáâ= áë= íÜÉ= ÅçããÉêÅá~ä= ëáëíÉê= Åçãé~åó=çÑ= íÜÉ=åçåJéêçÑáí= iìÇïáÖJ_∏äâçïJpóëíÉãíÉÅÜåáâ
dãÄeI=ïÜáÅÜ=áë=çïåÉÇ=Äó=íÜÉ=iìÇïáÖJ_∏äâçïJcçìåÇ~íáçåK=pçä~ê=~åÇ=ÜóÇêçÖÉå=ÉåÉêÖó=ëìééäó=çéíáçåë
~åÇ=ÅäÉ~å=íê~åëéçêí~íáçå=ÅçåÅÉéíë=~êÉ=íÜÉ=ã~àçê=ÑáÉäÇë=çÑ=çìê=~ÅíáîáíáÉë=ëáåÅÉ=ãçêÉ=íÜ~å=çåÉ=ÇÉÅ~ÇÉK

i_pq=ëìééçêíë=áåÇìëíêóI=éçäáíáÅë=~åÇ=åçåJÖçîÉêåãÉåí~ä=çêÖ~åáë~íáçåë

• áå=íÜÉ=áÇÉåíáÑáÅ~íáçå=çÑ=åÉï=éêçÇìÅíë=~åÇ=ëÉêîáÅÉëI

• áå=íÜÉ=ÇÉîÉäçéãÉåí=çÑ=ëíê~íÉÖáÉë=Ñçê=íÜÉ=áåíêçÇìÅíáçå=çÑ=åÉï=éêçÇìÅíë=~åÇ=ÅçåÅÉéíëI

• ïáíÜ=ëóëíÉã=ëíìÇáÉëI

• áå=ÑáåÇáåÖ=åÉï=é~êíåÉêë=Ó=åÉíïçêâáåÖI

• áå=íÜÉ=éêçàÉÅí=ã~å~ÖÉãÉåí=~åÇ=ÅçJçêÇáå~íáçå=çÑ=éêçàÉÅíëI

• ïáíÜ=ëíê~íÉÖáÅ=Åçåëìäí~åÅó=ëÉêîáÅÉëK

i_pq=Ü~ë=Éëí~ÄäáëÜÉÇ=eótÉÄ=Ó= íÜÉ=eóÇêçÖÉå=~åÇ=cìÉä=`Éää= fåÑçêã~íáçå=póëíÉã= áå= íÜÉ= fåíÉêåÉí=ìåÇÉê
ïïïKeótÉÄKÇÉLÉåÖäáëÜK

j~áå=ÑáÉäÇë=çÑ=~ÅíáîáíáÉë=áå=íÜÉ=ÉåÉêÖó=ëÉÅíçê=~êÉ=êÉåÉï~ÄäÉ=ÉåÉêÖáÉëI=áãéêçîÉãÉåí=çÑ=ÉåÉêÖó=ÉÑÑáÅáÉåÅóI
ãáíáÖ~íáçå=çÑ=åÉÖ~íáîÉ=ÖêÉÉåÜçìëÉ=ÉÑÑÉÅíëI=íÜÉ=áåíêçÇìÅíáçå=çÑ=ëçä~êL=êÉåÉï~ÄäÉ=ÜóÇêçÖÉå=~åÇ=ÑìÉä=ÅÉääëK
j~áå=ÑáÉäÇë=çÑ=~Åíáîáíó=áå=íÜÉ=íê~åëéçêí~íáçå=ëÉÅíçê=~êÉ=áãéêçîÉÇ=ê~áäêç~Ç=ëóëíÉãë=~åÇ=áåíÉêäáåâ~ÖÉ=ïáíÜ
êç~Ç=íê~åëéçêíI=~äíÉêå~íáîÉ=éêçéìäëáçå=ÅçåÅÉéíë=Ñçê=êç~Ç=îÉÜáÅäÉë=~åÇ=ÉåîáêçåãÉåí~ääó=~ÅÅÉéí~ÄäÉ=íê~ÑÑáÅ
ÅçåÅÉéíë=Ñçê=ãÉíêçéçäáí~å=~êÉ~ëK=få=íÜÉ=Å~ëÉ=çÑ=ÅäÉ~å=ÑìÉäë=~åÇ=ÉåÉêÖó=Å~êêáÉêëI=íÜÉ=ã~áå=ÉÑÑçêíë=çÑ=i_pq
äáÉ=áå=~Çî~åÅáåÖ=íÜÉ=ïáÇÉJëéêÉ~Ç=ìëÉ=çÑ=ÜóÇêçÖÉå=~åÇ=å~íìê~ä=Ö~ëI=íÜÉ=ä~ííÉê=ÄÉáåÖ=êÉÖ~êÇÉÇ=~ë=~=íê~åëáJ
íáçå=ÑìÉä=íç=ÜóÇêçÖÉåK=páåÅÉ=íÜÉ=É~êäó=NVVMëI=áåÅêÉ~ëÉÇ=ÉÑÑçêíë=~êÉ=ã~ÇÉ=áåíç=íÜÉ=áåîÉëíáÖ~íáçå=çÑ=ëí~J
íáçå~êó=~åÇ=ãçÄáäÉ=ÑìÉä=ÅÉää=~ééäáÅ~íáçåë=áåÅäìÇáåÖ=êÉä~íÉÇ=áåÑê~ëíêìÅíìêÉ=ÅçãéçåÉåíë=~åÇ=ëóëíÉãëK=i_pq
áë=ÑìêíÜÉêãçêÉ=~ÅíáîÉ=áå=ëÉîÉê~ä=éêçàÉÅí=ÅççêÇáå~íáçå=~ÅíáîáíáÉëI=~ãçåÖ=íÜÉã=Ü~êÇï~êÉ=éêçàÉÅíë=Ñçê=ëí~J
íáçå~êó=~åÇ=ãçÄáäÉ=mbj=ÑìÉä=ÅÉää=~ééäáÅ~íáçåëK

^å=áåíÉêÇáëÅáéäáå~êó=íÉ~ã=çÑ=~Äçìí=NR=ëéÉÅá~äáëíë=ïçêâë=çå=ëÅÉå~êáçë=~åÇ=íÉÅÜåçäçÖó=~ëëÉëëãÉåíëI=ÇÉJ
îÉäçéë= ëíê~íÉÖó= é~éÉêë= ~åÇ= ÑÉ~ëáÄáäáíó= ëíìÇáÉëI= áåáíá~íÉë= åÉï= éêçàÉÅíëI= ÅççêÇáå~íÉë= àçáåí= éêçàÉÅíë= ~åÇ
éêçîáÇÉë=ëíê~íÉÖáÅ=Åçåëìäí~åÅóK




