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QQb\QP!JQQLV![QRQ!Q[ORbNMQV!QP!JQ[ORbNMQV!YQTTQP!LOOJUQSKKWNH!SOQN!SQP!QJWQPPQP!LKN!

MP! LQ! RKKNVNQ! QQb\! QP! MP! LQ! RKKNVNQ! LQXQPPMK! MP! YQN! TMefOPLQJ! QQP! V]QXNKXbRKMJQ!

[OOJbMNUKPU! MV! UQSKKWN! MP! LQ! TOb\\QJQRL#! *KKJSKNQ! LbbJfKKSYQML! QQP! UJONQJQ! JOR!

V]QQRNH!\OJLN![QQR![KWQJ!WQPPMV!bMN!LQ!VXYQMWbPLQ!KKPUQV]JOWQPH!OS!SKNQJMKRQP!QP!YbP!

]QJZOJSKPNMQ!NQ![QJTQNQJQP#!*KKJSKNQ!SQP!LQ!UJQPfQP![KP!LQ!Z_VMXK!NKJN!QP!VNQQLV!YOUQJ!

QP!VRKPWQJ!\MRN!TOb\QPH!\OJLN!YQN!bMNQJVNQ!bMN!SKNQJMKKRQMUQPVXYK]]QP!UQYKKRL!QP!SOQN!

SQP!O]!fOQW!PKKJ!PMQb\Q!SKNQJMKRQP!OZ!SKNQJMKKRVKSQPVNQRRMPUQP#!%P!VOSSMUQ!UQ[KRRQP!

[ORVNKKN! QQP! \MefMUMPU! MP! YQN! ]JOLbXNMQ]JOXQV! OS! LQ! W\KRMNQMN! [KP! SKNQJMKKR! O]! NQ!

LJMe[QP#!!

!

*KKVN! MPPO[KNMQV!KRV!fQRZYQRQPL!TQNOP!QP!YQN!UQTJbMW![KP!]OR_SQJQP! MP!TQNOPSQPUVQRV!

fMeP!YOUQ?VNQJWNQ!TQNOP!QP!bRNJK!YOUQVNQJWNQTQNOP!QQP!NQUQSOQNWOSMPU!KKP!LQ!VNJQPUQJQ!

QMVQP![KP!LQ!TOb\YQJQP!QP!XJQKNMQ[Q![QJRKPUQPV![KP!KJXYMNQXNQP#!-Q!QMUQPVXYK]]QP![KP!

TQMLQ! TQNOPVOOJNQP! O[QJNJQZZQP! LMQ! [KP! NJKLMNMOPQQR! TQNOP! QP! SKWQP! QQP! QZZMXMgPNQJ!

UQTJbMW![KP!LQ!TQNOP!SOUQRMeW#!-OOJ!QQP!YOUQJQ!VNQJWNQ!WKP!QQPfQRZLQ!XOPVNJbXNMQ!SQN!

WRQMPQJQ! TQNOPLOOJVPQLQV! [KP! LQ! [QJVXYMRRQPLQ! QRQSQPNQP! [QJ\QfQPRMeWN!\OJLQPH!\KN!

NON!QQP!SKNQJMKKR[QJSMPLQJMPU! RQMLN#!-MN![QJRKKUN!LQ!TQRKVNMPU!O]!LQ!ZbPLQJMPUQPH!SKKJ!

YQQZN! OOW! QQP! ]OVMNMQ[Q! \QQJVRKU! O]! LQ! NJKKUYQMLVWJKXYNQPH! YQNUQQP! ]OVMNMQZ! MV! MP!

VQMVSMVXY!KXNMQ[QJQ!JQUMOhV#!0PLQJVOS!WKP!SQP!SQN!UQRMeWQ!KZSQNMPUQP!KRV!QJ[OOJH![QQR!

JOTbbVNQJQ!QP!JQVMVNQPNQJQ!XOPVNJbXNMQV![QJ\QfQPRMeWQP!LOOJ!LQ!UJONQJQ!VNQJWNQV![KP!YQN!

TQNOP#!

0?B -$CA%A)A$<,

>OKRV!TRMeWN!bMN!LQ!PKKSUQ[MPU!\OJLQP!YOUQ!QP!bRNJK!YOUQVNQJWNQTQNOP!UQN_]QQJL!LOOJ!

QQP! YOUQJQ! VNQJWNQ! LKP! NJKLMNMOPQQR! TQNOP#! -Q! OPLQJUJQPV! LMQ! SOQN! O[QJVXYJQLQP!

\OJLQP!OS![KP!QQP![ORUQPLQ!XKNQUOJMQ!NQ!V]JQWQP![KJMQQJN![KP!KbNQbJ!NON!KbNQbJ#!%P!i"j!

\OJLN! QQP! OPLQJUJQPV! [KP! 8=! 15K! [OOJ! YOUQVNQJWNQTQNOP! c4$Bd!c(PUQRVI! 456I! J3DEA
B'(9=(+%,:'A *=,:('&'d![OOJO]UQVNQRLH! "/=!k!"9=!15K! [OOJ! bRNJK! YOUQVNQJWNQTQNOP!
c'4$Bd!c(PUQRVI!'456I!G/&(%AJ3DEAB'(9=(+%,:'A*=,:('&'d#!-MN!\OJLN!TQ[QVNMUL!MP!i,j!QP!
i/j#! :OW! YOUQJQ! SMPMSbS\KKJLQP! \OJLQP! QXYNQJ! [QJPOQSL! MP! i7j#! -QfQ! VNQJWNQV!

\OJLQP!UQSQNQP!LOOJ!SMLLQR![KP!QQP!WRKVVMQWQ!LJbW]JOQZ#!-Q!YOUQJQ!\KKJLQP![OOJ!LQ!

VNQJWNQ! \OJLQP! [OOJKR! TQJQMWN! LOOJ! \MefMUMPUQP! KKP! LQ! VKSQPVNQRRMPU! [KP! YQN! TQNOP#!

%PLMQP! OOW! YQN! ]JOLbXNMQ]JOXQV! \OJLN! UQO]NMSKRMVQQJL! QP! QQP! fOJU[bRLMUQ!

PKTQYKPLQRMPU!\OJLN!bMNUQVNM]]QRLH!WKP!LQ!W\KRMNQMN!POU!KKPfMQPRMeW!\OJLQP![QJTQNQJL#!!

!

1QP!WKP!POU!QQP!LQJLQ! XKNQUOJMQ!TQNOP!LQZMPMgJQPH!PKKVN!456!QP!'456H! MP!YQN!(PUQRV!

@'%:&34'A B=T2'(A *=,:('&'A Y@B*[H! \KKJTMe! SQP! L#S#[#! LOOJUQLJQ[QP! UJKPbROSQNJMVXYQ!
O]NMSKRMVKNMQ! QP! MPNQPVMQ[Q! cNYQJSMVXYQ! QP!SQXYKPMVXYQd! PKTQYKPLQRMPU! LJbWVNQJWNQV!

NON!A==!15K!WKP!TQJQMWQP![ORUQPV!OPLQJfOQW!MP!i9j#!4OQ\QR!LQJUQRMeWQ!JQVbRNKNQP!JQQLV!

MP!RKTOJKNOJMbSOSUQ[MPU!\QJLQP!TQJQMWNH!fMeP!LQJUQRMeWQ!TQNOPVOOJNQP!QXYNQJ![OOJRO]MU!

PMQN![KPfQRZV]JQWQPL![OOJ!]JKWNMVXY!UQTJbMWH!RKKN!VNKKP!TMe!]JOLbXNMQ!O]!LQ!\QJZ#!

!



! ,!

%P!i9j!\OJLN!LQ!LQZMPMNMQ![KP!456!QP!'456!UQWO]]QRL!KKP!LQ!UJOONNQ![KP!LQ!UQTJbMWNQ!

UJKPbRKNQPH! YOQ\QR! UJKPbRKKNUJOONNQ! QP! VNQJWNQ! OPROVSKWQRMeW! KKP! QRWKKJ! [QJTOPLQP!

fMePH! fOKRV! [QJLQJ! fKR! TRMeWQP#! 3ORUQPV! i9j! WKP! SQP! ]KV! [KP! '456! V]JQWQP! MPLMQP! LQ!

KZSQNMPUQP![KP!LQ!UJKPbRKNQP!TQUJQPVL!MV!NON!A!SS#!!

4QN! TQUJM]! bRNJK! YOUQVNQJWNQTQNOP! UQQZN! MP! ZQMNQ! UQQP! NONKRQ! \QQJUK[Q! [KP! LQ!

SKNQJMKKRQMUQPVXYK]]QP#!4QN!(PUQRV!TQUJM]!./&(%AE3DEA7'(9=(+%,:'A:=,:('&'!LOQN!LMN!\QR#!
'RNJK!YOUQVNQJWNQTQNOP!YQQZN!PKSQRMeW![QQR!SQQJ!UbPVNMUQ!QMUQPVXYK]]QP!LKP!QPWQR!QQP!

YOUQJQ!VNQJWNQ#!3QQR!QMUQPVXYK]]QP![KP!'456!LJKUQP!QXYNQJ!TMe!NON!LQ!YOUQJQ!VNQJWNQ#!>O!

YQTTQP!QQP!YOUQJQ![QJ\QJWTKKJYQML!QP!YOUQ!LMXYNYQML!QQP!JQXYNVNJQQWVQ!\QQJVRKU!O]!

LQ!W\KRMNQMN!QP!VNQJWNQ![KP!YQN!TQNOP#!

!

&_]MVXY! \OJLNH! JQRKNMQZ! NQP! O]fMXYNQ! [KP! NJKLMNMOPQQR! TQNOPH! QQP! UJONQJQ! YOQ[QQRYQML!

XQSQPN!UQTJbMWN#!-Q!\KJSNQ!LMQ![JMeWOSN!TMe!YQN!Y_LJKNKNMQ]JOXQV!MV!LbV!OOW!KKPfMQPRMeW!

UJONQJH! KRVOOW! LQ! KbNOUQPQ! WJMS]#! 3KKW! \OJLQP! TQNOPPQP! QRQSQPNQP! bMN! '456! MP! LQ!

]JKWNMeW! UQ]JQZKTJMXQQJLH! OS! YQN! Y_LJKNKNMQ]JOXQV! QP! LQ! QQJVNQ! bJQP! [KP! YQN!

[QJYKJLMPUV]JOXQV!MP!O]NMSKRQ!OSVNKPLMUYQLQP!NQ!RKNQP![QJRO]QP#!

0?D @(#$%<)$''A%;,E(%,6:FG,

-Q!YOUQJQ!VNQJWNQ![KP!'456!YKPUN!MP!TQRKPUJMeWQ!SKNQ!KZ![KP!LQ!SKNQJMKRQP!LMQ!\OJLQP!

UQTJbMWN!QP!LQ!Q`KXNQ!LOVQJMPU!YMQJ[KP!NQJ!VKSQPVNQRRMPU![KP!YQN!SQPUVQR#!-Q!N\QQ!UJONQ!

VRQbNQRKV]QXNQP! [OOJ!YQN! TQJQMWQP! [KP! QQP! UJONQJQ! VNQJWNQ! TMe! TQNOP! MV! LQ!YOQ[QQRYQML!

\KNQJ!LMQ!KKP!YQN!SQPUVQR!\OJLN!NOQUQ[OQUL!MP![QJYObLMPU!NON!LQ!YOQ[QQRYQML!TMPLQJH!

QP!LQ!]KWWMPU![KP!LQ!UQTJbMWNQ!SKNQJMKRQP#!-Q!SKNQJMKKRWQbfQV!SOQNQP! RQMLQP! NON!QQP!

O]NMSKRMVKNMQ![KP!TQMLQ! ZKXNOJQP#!<KKJOS!TQMLQ! ZKXNOJQP!QQP!LQJSKNQ! MP[ROQL!YQTTQP!

O]! LQ! TQNOPW\KRMNQMNH! QP! \QRWQ! KPLQJQ! ZKXNOJQP! QQP! MP[ROQL! YQTTQP! O]! LQ!

TQNOPW\KRMNQMNH!\OJLN![QJLQJ!MP!LMN![QJVRKU!bMN[OQJMU!TQV]JOWQP#!

0?D?0 H()$+,
4QN!MV!KRUQSQQP!TQWQPL!LKN!\KNQJ!QQP!PQZKVNQ!MP[ROQL!YQQZN!O]!LQ!W\KRMNQMN![KP!TQNOP#!

*QN! fOKRV!SQP!TMe! NJKLMNMOPQQR! TQNOP!QQP!YOUQJQ!W\KRMNQMN! TQWOSN!TMe! QQP! RKUQJQ!<^6?

ZKXNOJ!c<KNQJ^6QSQPN!k!ZKXNOJdH!VNJQQZN!SQP!TMe!YQN!SKWQP![KP!'456!PKKJ!QQP!fO!WRQMP!

SOUQRMeW![ORbSQ!\KNQJ#!<KNQJ!MV!bMNQJKKJL!OPOPNTQQJRMeW![OOJ!YQN!Y_LJKNKNMQ]JOXQV![KP!

YQN! XQSQPNH! QP! [OOJ! YQN! TQ[OXYNMUQP! [KP! LQ! KPLQJQ! SKNQJMKRQP#! -Q! WbPVN! TQVNKKN! QJ!

QXYNQJ! MP!TMe!'456!OS!SKNQJMKRQP!fOLKPMU!NQ!VQRQXNQJQP!LKN!SQP!QQP!TQNQJQ!Y_LJKNKNMQ!

WKP!TQJQMWQP!SQN!SMPLQJ!\KNQJH!OZ!LbV!QQP!RKUQJQ!<^6?ZKXNOJ#!%PLMQP!TbMNQP!XQSQPN!OOW!

KPLQJQ!TMPLQJV!\OJLQP!UQTJbMWNH!\OJLN!UQTJbMW!UQSKKWN![KP!LQ!<^B?ZKXNOJ#!-MN!\OJLN!

OPLQJ!]KJKUJKKZ!!"#"0A1223&3'4',!NOQUQRMXYN#!

0?D?B G$#$%),
*MQN! KRRQQP!\OJLN!SQQJ! XQSQPN!UQTJbMWN!LKP![OOJ! NJKLMNMOPQQR!TQNOPH! OOW!LQ!W\KRMNQMN!

[KP! YQN! XQSQPN! MV! YOUQJ#! &_]MVXY!\OJLN! XQSQPN! KKPUQ\QPL! [KP! VNQJWNQWRKVVQ! 7,H9! OZ!

9,H9H! QP!\OJLQP! YOQ[QQRYQLQP! [KP! 8==! NON! "===! WU^S/! UQTJbMWNH! [ORUQPV! i9j#! :OW! MV!

5OJNRKPLXQSQPN! KKPUQ\QfQP!SQN! RKUQ! YOQ[QQRYQML! 6/0"H! OSLKN! LMN! XQSQPN! QQP! RKUQJQ!

YOQ[QQRYQML!\KNQJ![QJQMVN#!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

"! -Q! ebMVNQ! TQNQWQPMV! [KP! 6/0H! LQ! OOJV]JOPU! QP! YQN! PbN! QJ[KPH! \OJLQP! [QJLQJ! MP! LMN!

[QJVRKU!NOQUQRMXYN#!



! /!

0?D?D I+(%*'()$%,
:S! LQ! VNQJWNQ! [KP! QQP! TQNOPSQPUVQR! NQ! [QJUJONQP! LOOJ! MP! NQ! UJMe]QP! O]! [RKW! [KP! LQ!

UJKPbRKNQPH! TQVNKKP! N\QQ! KKP]KWWQP#!:Z\QR!\OJLN! MPUQV]QQRL!O]!LQ! UQOSQNJMQ! [KP!LQ!

UJKPbRKNQPH!OZ\QR!O]!LQ!VNQJWNQ![KP!LQ!UJKPbRKNQP#!!

!

-OOJ! ZMePQJQ! UJKPbRKNQP! NQ! UQTJbMWQPH! OZ\QR! LOOJ! WRQMPQJQ! ZJKXNMQV! NQ! VQRQXNQJQPH! OZ\QR!

LOOJ!ZMePQ!UJKPbRKNQP!fOKRV!W\KJNVfKPL!NQ!UQTJbMWQPH!OPNVNKKN!KbNOSKNMVXY!QQP!UJONQJQ!

SKNQJMKKRLMXYNYQML! TMe! LQ! O]QQPVNK]QRMPU! [KP! LQ! KZfOPLQJRMeWQ! LQQRNeQV#! -MN!\OJLN! POU!

[QJTQNQJL! LOOJ! LQ! UJKPbROSQNJMVXYQ! WJOSSQ! NQ! MLQKRMVQJQPH! fOLKN! LQ! UQOSQNJMVXYQ!

MPNQJKXNMQ![KP!LQ![QJVXYMRRQPLQ!XOS]OPQPNQP![KP!YQN!TQNOP!O]NMSKKR! MV#! !4QN!TQ]QJWQP!

[KP!LQ!KZSQNMPUQP![KP!LQ!UJKPbRKNQP!VNQbPN!O]!YQN!]JMPXM]Q!LKN!LQ!WKPV!O]!QQP!f\KWWQ!

]RQW! MP!YQN! UJKPbRKKN! NOQPQQSN!PKKJSKNQ!YQN! UJKPbRKKN! UJONQJ!\OJLN#!-Q![OJS![KP!LQ!

UJKPbRKNQPH! KRVOOW! LQ! Jb\YQMLH! TQ]KKRN! Q[QPQQPV! MP! UJONQ! SKNQ! LQ! MPNQJKXNMQ! SQN! LQ!

KPLQJQ!XOS]OPQPNQP!MP!YQN!SQPUVQRH!QP!LQ!SKNQ!\KKJMP!LQ!%&>!cQ,&'(AP(%,83&3=,A\=,'[!
NbVVQP! LQ! [QJVXYMRRQPLQ! XOS]OPQPNQP! [KP! YQN! TQNOP! LQ! f\KWWQ! RMPW! \OJLN! MP! LQ!

VNJbXNbbJH! TMe[OOJTQQRL! TMe! fQQJ! URKLLQ! O]]QJ[RKW! [KP! LQ! UJKPbRKNQP#! -Q! VNJKNQUMQ! OS!

SQN! ZMePQJQ! SKNQJMKRQP! NQ! \QJWQP! WOSN! [OOJKR! NON! bMNMPU! TMe! W\KJNfKPLTQNOPH! \KKJ!

W\KJNVfKPL!YQN!UJOZVNQ!UJKPbRKKN!MV#!

!

0PLQJfMeLV! WKP! W\KRMNQMN! [KP! YQN! SQPUVQR! [QJTQNQJL! \OJLQP! LOOJ! SQN! VNQJWQJQ!

UJKPbRKNQP! NQ!\QJWQPH! fOKRV! TKVKRNH! ]OJZMQJ! QP! TKb`MQN#! -QfQ! VNJKNQUMQ! WOSN! [OOJKR! NON!

bMNMPU! TMe! bRNJK! YOUQVNQJWNQTQNOP#! %P! i9j! QP! i8j! \OJLN! QQP! LSK`!l!A!SS! KKPUQYKKRL! KRV!

TO[QPUJQPV! [OOJ! LQ! UJKPbRKNQPH! \KN! LQfQ! NJQPL! OS!SQN! WRQMPQ! UJKPbRKNQP! NQ!\QJWQP!

TQ[QVNMUNH!OOW!TMe!cbRNJKd!YOUQVNQJWNQTQNOP#!

!

3OOJKR! O]! [RKW! [KP! LbbJfKKSYQML! SOQNQP! LQ! UJKPbRKNQP! SQN! UJONQ! fOJU! \OJLQP!

bMNUQWOfQP#! (QP! OPUQRbWWMUQ! WQbfQ! [KP! LQ! UJKPbRKNQP! WKP! MP! VOSSMUQ! cKUJQVVMQ[Qd!

OSUQ[MPUQP! LJKSKNMVXYQ! UQ[ORUQP! YQTTQP! QP! LQ! MPNJMPVMQW! TQNQJQ!

LbbJfKKSYQMLVQMUQPVXYK]]QP![KP!'456! NQPMQN!LOQP#!4MQJ!\OJLN! [QJLQJ! MP!LMN! [QJVRKU!

LMQ]QJ!O]!MP!UQUKKP#!

0?D?J 5KKA)A$E$%,
:S! YQN! ]OJMgPUQYKRNQ! TMeWOSQPL! NQ! [QJRKUQP! QP! LQ! LMXYNYQML! LJKVNMVXY! NQ! [QJYOUQP!

\OJLN!MP!'456H![QQR!SQQJ!LKP!TMe!NJKLMNMOPQQR!TQNOPH!UQTJbMW!UQSKKWN![KP!KLLMNMQ[QP#!!

!

&_]MVXY!\OJLN!KRV![OOJPKKSVNQ!SKNQJMKKR!YMQJ[OOJ!VMRMXK!ZbSQH!OOW!SMXJOVMRMXK!UQPKKSLH!

KKPUQ\QPL#!$MRMXK!ZbSQ!MV!QQP!KSOJZH!bRNJK!ZMeP]OQLQJMU!TMe]JOLbXN![KP!LQ!]JOLbXNMQ![KP!

VMRMXMbS#!-Q!UQSMLLQRLQ!LMKSQNQJ![KP!LQ!SMXJOVMRMXKLQQRNeQV!TQLJKKUN!"9=!PS#!4MQJSQQ!

MV! SMXJOVMRMXK! QQP! ZKXNOJ! "=! WRQMPQJ! LKP! QQP! N_]MVXYQ! 5OJNRKPLXQSQPNH! QP! bMNQJSKNQ!

UQVXYMWN! KRV! [bRSMLLQR!OS!LQ!LMXYNYQML! NQ! [QJUJONQP#!3ORUQPV! i9j! MV! fOhP!"=!NON!/=!Sa!

[KP! YQN! XQSQPN! POLMU! [OOJ! QQP! O]NMSKKR! JQVbRNKKN#! -MN! O]NMSKKR! KKPLQQR! \OJLN! MP!i"j!

TMe[OOJTQQRL!fQRZV!POU!YOUQJ!MPUQVXYKNH!PKSQRMeW!NON!,9!k!/=!Sa![KP!LQ!XQSQPNSKVVK#!

!

(QP! KPLQJQ! MPNQJQVVKPNQ! QMUQPVXYK]! [KP! VMRMXK! ZbSQH! PKKVN! LQ! O]UQLJQ[QP!

TQNOPLMXYNYQML!LMQ!YQN!MP!LQ!YKPL!\QJWNH!MV!LQ!]bffORKPQ!JQKXNMQ!LMQ!YQN!KKPUKKN!SQN!YQN!

XKRXMbSY_LJO`MLQ!MP!YQN!TQNOP#!-MN!TMe]JOLbXN!NQ!\MeNQP!KKP!YQN!Y_LJKNKNMQ]JOXQV![KP!YQN!

XQSQPNH!JQKUQQJN!UJONQPLQQRV!SQN!YQN!VMRMXMbSO`MLQ![KP!LQ!VMRMXK!ZbSQ!SQN!KRV!UQ[ORU!LQ!

[OJSMPU! [KP! XKRXMbSVMRMXKKNY_LJKKN#! -QfQ! VNOZ! [QJNOOPN! KKPfMQPRMeW! TQNQJQ! VNQJWNQ?

QMUQPVXYK]]QP! LKP! XKRXMbSY_LJO`MLQH! YQNUQQP! LbV! LQ! W\KRMNQMN! [KP! YQN! bMNQMPLQRMeW!



! 7!

TQNOP! NQP! UOQLQ! WOSN#! 4QN! XOPXQ]N! [KP! ]bffORKPQP! \OJLN! NOQUQRMXYN! MP! ]KJKUJKKZ!

!"#"?"A@'%:&3'8A+'&AE'&AB=(&/%,2:'+',&"A
!

1QN!PKSQ!MP!i7j!\QJLQP!MP![QJVXYMRRQPLQ!SQPUVQRVH!\KKJMP!SMXJOVMRMXK!UQTJbMWN!\QJLQPH!

YQN! XKRXMbSY_LJO`MLQUQYKRNQ! TQ]KKRL! LOOJ! SMLLQR! [KP! LMZZQJQPNMgRQ! NYQJSMVXYQ! QP!

NYQJSOUJKZMVXYQ! KPKR_VQ#! *K! YQN! NOQ]KVVQP! [KP! \KJSNQTQYKPLQRMPU! O]! LQ! '456?

SQPUVQRV!\QJL!MP!LQfQ!SQPUVQRVH!fOKRV![QJ\KXYN!LOOJ!LQ!MP[ROQL![KP!SMXJOVMRMXKH!UQQP!

XKRXMbSY_LJO`MLQ!UQ[OPLQPH!NQJ\MeR!MP!LQ!JQZQJQPNMQSOJNQR!"F!Sa![KP!LQ!!NONKRQ!SKVVK!

TQVNOPL!bMN!XKRXMbSY_LJO`MLQ#!-Q!Q`KXNQ!VKSQPVNQRRMPUQP![KP!LQ![QJVXYMRRQPLQ!SQPUVQRV!

fMeP!NQJbU!NQ![MPLQP!MP!i7j#!

!

:S\MRRQ![KP!LQ!KKP\QfMUYQML![KP!LQfQ!KLLMNMQ[QP!WJMeUQP!LQ!\KNQJ^TMPLQJ?[QJYObLMPU!

c<^B?ZKXNOJd! QP! \KNQJ^]OQLQJ?[QJYObLMPU! c<^5?ZKXNOJd! PKKVN! LQ! \KNQJ^XQSQPN?

[QJYObLMPU!c<^6?ZKXNOJd!Q[QPQQPV!QQP!UJONQJ!TQRKPU#!3ORUQPV!i9j!SOQN!QQP!<^B?ZKXNOJ!

[KP!=#"9! NON!=#,9!YQN! VNJQQZLOQR! fMeP!OS!O]NMSKRQ! JQVbRNKNQP! NQ!WbPPQP!UKJKPLQJQP!QP!

QQP!UOQL!Q[QP\MXYN!NQ!TQJQMWQP!NbVVQP!QQP!LQUQRMeWQ![QJ\QJWTKKJYQML!TMe!YQN!VNOJNQP!QP!

[ORLOQPLQ!YOUQ!VNQJWNQ?QMUQPVXYK]]QP![KP!YQN![QJYKJL!TQNOP#!

0?D?L @*M$+M'(<)ACA&$$+K$+<,
-Q! $XYbNNQJ! LQZMPMQQJN! cVb]QJ?d]RKVNMZMXQQJLQJV! MP! i@j! KRV! [ORUN#! 4QN! fMeP!

\KNQJJQLbXQJQPLQ! SMLLQRQP! LMQ! NOQRKNQP! [OOJ! QQPfQRZLQ! [QJ\QJWTKKJYQML! YQN!

\KNQJUQYKRNQ! [KP! YQN! TQNOP! NQ! [QJSMPLQJQP! cQP! KRLbV! LQ! VNQJWNQ! NQ! [QJYOUQPdH! TMe!

QQPfQRZLQ! \KNQJUQYKRNQ! LQ! [QJ\QJWTKKJYQML! NQ! [QJYOUQPH! OZ! TQMLQ! QZZQXNQP! NQ!

XOSTMPQJQP#!4QN!UKKN!N_]MVXY!OS!NQPVMO?KXNMQ[Q!VNOZZQP!LMQ!UQKLVOJTQQJL!\OJLQP!LOOJ!

LQ!XQSQPNLQQRNeQV!QP!LQfQ![OOJfMQP![KP!QQP!PQUKNMQ[Q!RKLMPU#!-MN!YQQZN!KRV!UQ[ORU!LKN!LQ!

XQSQPNLQQRNeQV! QRWKKJ! KZVNONQP! QP! LKN! QQP! LbPPQ! \KNQJZMRS! UQ[OJSL! \OJLN! JOPL! LQ!

XQSQPNLQQRNeQVH!\KN! MP!TQMLQ!UQ[KRRQP!LQ![QJ\QJWTKKJYQML!TQ[OJLQJN!OSLKN!YQN!\KNQJ!

RKPUQJ!TQVXYMWTKKJ!TRMeZN! OS!LQ![QJ\QJWTKKJYQML! NQ![QJfQWQJQPH! QQJLQJ!LKP!LQ! JQKXNMQ!

KKP!NQ!UKKP!SQN!LQ!XQSQPNLQQRNeQV#!$b]QJ]RKVNMZMXQQJLQJ!YQTTQP!LQfQRZLQ!QMUQPVXYK]QP!

KRV!UQ\OPQ!]RKVNMZMXQQJLQJVH!LOXY!bMN[QJUJOON#!>O!fKR!LQ!PQUKNMQ[Q!RKLMPU!VNQJWQJ!fMePH!QP!

fMeP!LQ!SORQXbRQP!LMQ!UQKLVOJTQQJL!\OJLQP!LOOJ!LQ!XQSQPNLQQRNeQV!RKPUQJ!QP!f\KKJLQJ#!!

!

:S\MRRQ![KP!LQ!ZMePQJQ!ZJKXNMQ![KP!LQ!UQTJbMWNQ!SKNQJMKRQP!NQP!O]fMXYNQ![KP!NJKLMNMOPQQR!

TQNOPH!QP!LQ!UJONQJQ!JQRKNMQ[Q!YOQ[QQRYQLQP!XQSQPN!QP!cZMePQd!KLLMNMQ[QP!cNQP!O]fMXYNQ!

[KP! LQ! UQTJbMWNQ! YOQ[QQRYQML! \KNQJdH! MV! SQP! [QJ]RMXYN! UJONQ! YOQ[QQRYQLQP!

Vb]QJ]RKVNMZMXQQJLQJ! KKP! NQ! \QPLQP! OS! QQP! [ORLOQPLQ! UJONQ! [QJ\QJWTKKJYQML! NQ!

TQJQMWQP#!>QWQJ!TMe!)56H!\KKJ!UQSMLLQRL!O[QJ!LQ!YQRQ!VKSQPVNQRRMPU![KP!YQN!TQNOP!SQN!

ZMePQ! NON! Q`NJQQS! ZMePQ! SKNQJMKRQP! \OJLN! UQ\QJWN! QP! KRLbV! QQP! QJU! UJONQ! V]QXMZMQWQ!

O]]QJ[RKWNQ! [OOJYKPLQP! MVH! MP! XOSTMPKNMQ! SQN! QQP! Q`NJQQS! RKUQ! \KNQJUQYKRNQH! \OJLN!

SQP! UQXOPZJOPNQQJL! SQN! QQP! fO! UOQL! KRV! OPTQVNKKPLQ! [QJ\QJWTKKJYQML#! -Q!

[QJ\QJWTKKJYQML! TQ]KKRN! QXYNQJ! MP! UJONQ! SKNQ! LQ! W\KRMNQMN! [KP! YQN! UQVNOJNQ! TQNOPH!

[OOJKR!SQN!TQNJQWWMPU!NON!LQ!LMXYNYQML!QP!YQN!]OJMgPUQYKRNQ#!&QUQP\OOJLMU!SKKWN!SQP!

TMe! '456?SQPUVQRV! UQTJbMW! [KP! QQP! LQJLQ! UQPQJKNMQ! ]RKVNMZMXQQJLQJVH! SQN! PKSQ!

]OR_XKJTO`MRKKN!QNYQJV!c56(d#!3ORUQPV!i9j!WKP!SQP!KRUKb\!9!Sa![KP!YQN!XQSQPNUQ\MXYN!

POLMU!YQTTQP!OS!QQP![ORLOQPLQ!YOUQ![QJ\QJWTKKJYQML!NQ![QJWJMeUQP#!

0?D?N OA&+"E$P$'<,
-OOJ!YQN!UJONQJ!KKPLQQR!KKP!XQSQPN!QP!VMRMXK!ZbSQ![QJNOOPN!'456!QQP!SMPLQJ!QRKVNMVXY!

QP!TJOV!UQLJKU!LKP!NJKLMNMOPQQR!TQNOPH!fOKRV!VNKKN!MP!i"j!QP!i9j#!-OOJ!LQ!UJONQJQ!KbNOUQPQ!
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WJMS]!MV!QJ!QQP!UJONQJ!JMVMXO!O]!SMXJOVXYQbJQP!MP!LQ!VNJbXNbbJ#!1MXJO[QfQRV!WbPPQP!YMQJ!

MP!fQWQJQ!SKNQ!QQP!SOb\!KKP!]KVVQPH!LOOJ!LQ!LbXNMRMNQMN![KP!YQN!TQNOP!O]!NQ!LJMe[QP#!!

!

-Q! UQTJbMWNQ! [QfQRV! WbPPQP! fO\QR! VNKKR[QfQRV! KRV! OJUKPMVXYQ! [QfQRV! fMeP#! %P! UQ[KR! [KP!

VNKKR[QfQRV! \OJLN! MP! i9j! QQP! KKPUQ\QfQP! YOQ[QQRYQML! [QfQRV! [KP! ,H9!3OR#?a!

[OOJO]UQVNQRLH! SQN! QQP! R^L!?![QJYObLMPU! ! cRQPUNQ! [KP! LQ! [QfQR! O[QJ! LMKSQNQJ! [KP! LQ!

[QfQRd! [KP! 7=! NON! 8=#! %P! i,j! \OJLN! QQP! KKPUQ\QfQP! YOQ[QQRYQML! [QfQRV! [KP! ,!3OR#?a!

[OOJO]UQVNQRL#! %P! i/j! \OJLN! fQRZV! SKKJ! "!3OR#?a! [QfQRV! UQTJbMWN#! 1QP! WKP! OOW! QQP!

XOSTMPKNMQ![KP!WOJNQ!QP!RKPUQ![QfQRV!UQTJbMWQP!H!fOKRV!MP!i"j#!4MQJTMe!fMeP!LQ!WOJNQ![QfQRV!

[OOJKR![KP!TQRKPU! MP![JOQUQ!V]KPPMPUVVNKLMKH! NQJ\MeR!LQ! RKPUQJQ![QfQRV![OOJPKSQRMeW! MP!

RKNQJQ!V]KPPMPUVVNKLMK!\QJWfKKS!\OJLQP!LOOJ!cSMXJO?d!VXYQbJQP!NQ!O[QJTJbUUQP#!0KP!

YQN! UQTJbMW! [KP! VNKKR[QfQRV! fMePH! [OOJKR! O]! [RKW! [KP! LbbJfKKSYQMLH! OOW! PKLQRQP!

[QJTOPLQP#!4MQJ!\OJLN![QJLQJ!MP!LMN![QJVRKU!KKPLKXYN!KKP!UQVXYOPWQP#!

0?D?Q 4$(&)A$<,#$),F"+)'(%K&$#$%),
*QN!KRV!TMe!NJKLMNMOPQQR!TQNOP!\OJLN!MP!'456!5OJNRKPLXQSQPN!UQTJbMWN#!5OJNRKPLXQSQPN!

\OJLN! UQ]JOLbXQQJL! bMN! ]OJNRKPLWRMPWQJH! \KKJ[KP! LQ! [OOJPKKSVNQ! XOS]OPQPNQP!

[ORUQPV! i@j! XKRXMbSO`_LQ! c6K:H! N_]MVXY!89adH! VMRMXMbSO`_LQ! c$M:,H! N_]MVXY!,,ad!QP! MP!

SMPLQJQ!SKNQ!KRbSMPMbSO`MLQ!c0R,:/d!QP!MefQJO`MLQ!c.Q,:/d#!%P!YQN!bMNQMPLQRMeWQ!XQSQPN!

WOSQP!LQfQ!VNOZZQP!PMQN!fQRZVNKPLMU![OOJH!SKKJ! MV!6K:!VNQQLV!UQTOPLQP!KKP!QQP!KPLQJ!

O`MLQ#!-Q![QJYObLMPUQP!YKPUQP!KZ![KP!YQN!UQYKRNQ![KP!LQ!JQV]QXNMQ[QRMeWQ!XOS]OPQPNQP#!

-Q! LJMQ! TQRKPUJMeWVNQ! TQVNKPLLQRQP! [KP! YQN! UQTJbMWNQ! 5OJNRKPLXQSQPN! fMeP!

NJMXKRXMbSVMRMXKKN!cWOJN\QU!6/$dH!LMXKRXMbSVMRMXKKN!cWOJN\QU!6,$d!QP!NJMXKRXMbSKRbSMPKKN!

cWOJN\QU!6/0d#!!

!

-Q! TQRKPUJMeWVNQ! TQVNKPLLQRQP! [KP! 5OJNRKPLXQSQPN! fMeP! LQ! VMRMXKNQP! 6/$! QP! 6,$#! >Me!

LJKUQP!YQN!SQQVNQ!TMe!NON!LQ!bMNQMPLQRMeWQ!VNQJWNQ![KP!YQN!UQY_LJKNQQJLQ!XQSQPNH!QP![KP!

YQN![QJYKJL!TQNOP#!4QN!fMeP!O]!fMXY!UQQP!VNKTMQRQ!XYQSMVXYQ![QJTMPLMPUQP!QP!VNJQ[QP!TMe!

XOPNKXN!SQN!\KNQJ!PKKJ! [QJTMPLMPUQP!LMQ!\QR! VNKTMQR! fMeP!O]! RKPUQ! NQJSMeP#!BMe! XOPNKXN!

SQN!\KNQJ!JQKUQJQP!TQMLQ!VMRMXKNQP!NON!XKRXMbSVMRMXKKNY_LJKKNH!WOJN\QU!6$4!UQPOQSLH!QP!

XKRXMbSY_LJO`MLQH! WOJN\QU! 64! UQPOQSL#! 3ORUQPLQ! [QJUQRMeWMPUQP! MRRbVNJQJQP! LQ!

Y_LJKNKNMQJQKXNMQV!LMQ![OOJ!LQ![OJSMPU![KP!6$4!fOJUQP#!

!

!

!

!

!

6$4!SKKWN! OPUQ[QQJ! 9=?8=a! bMN! [KP! YQN! [ORbSQ! [KP! YQN! UQY_LJKNQQJL! XQSQPNH! QP! MV!

LKKJSQQ!YQN!TQRKPUJMeWVNQ!QRQSQPN#!64![ROQMN![OOJPKSQRMeW![OOJN!bMN!LQ!Y_LJKNKNMQ![KP!

6/$H! QP!SKKWN!OPUQ[QQJ!,=?,9a!bMN![KP!YQN! NONKKR![ORbSQ!UQY_LJKNQQJL!XQSQPN#!-QfQ!

]QJXQPNKUQV![OOJ!6$4!QP!64!\OJLQP!TQ[QVNMUL!MP!iAj#!4QN!XKRXMbSY_LJO`MLQ!MV!mmP![KP!

LQ!OOJfKWQP![KP!YQN!VNQJW!KRWKRMVXY!WKJKWNQJ![KP!YQN!]OJMgP[ROQMVNOZ! MP![QJYKJL!TQNOPH!

LKKJ! LMN! LQQRV! O]UQROVN! KXYNQJTRMeZN! MP! YQN! ]OJMQ\KNQJ#! -MN! fOJUN! [OOJ! QQP! TQVXYQJSMPU!

[KP! YQN! \K]QPMPUVVNKKR! NQUQP! XOJJOVMQH! SKKJ! V]QQRN! OOW! QQP! JOR! TMe! QQP! KKPNKR!

VXYKLQSQXYKPMVSQP#!-OOJ![QJOOJfKWQP![KP!QQP!YOUQJQ!KRWKRMUQYKRNQ!LJKKUN!64!TMe! NON!

QQP! [QJYOOULQ! UQ[OQRMUYQML! [OOJ! 0$)?LQUJKLKNMQ! cLQUJKLKNMQ! NQP! UQ[ORUQ! [KP! KRWKRM!?

!VMRMXK! JQKXNMQVd#!4QN! XKRXMbSY_LJO`MLQ! fKR! OOW! UQSKWWQRMeW! JQKUQJQP!SQN! YQN! WOORfbbJ!

bMN!LQ!RbXYNH!\KN!RQMLN!NON!XKJTOPKNKNMQ#!3QJLQJ!MV!64!SMPLQJ!VNQJW!LKP!6$4#!%P!'456!WKP!

YQN! OSfQNNQP! [KP! 64! MP! 6$4! QQP! SOUQRMeWQ! ]MVNQ! fMeP! OS! LQ! VNQJWNQ! NQ! [QJYOUQP#!

1MXJOVMRMXK!WbPPQP!LMN!OPLQJ!KPLQJQ!TQ\QJWVNQRRMUQPH!fOKRV!JQQLV!\QJL!KKPUQYKKRL#!

! 

2C3S + 6H "C3S2H3 + 3Ca(OH)2

! 

2C2S + 4H "C3S2H3 +Ca(OH)2
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!

4OQ\QR! 6/0! QQP! POOLfKWQRMeW! TQVNKPLLQQR! MV! MP! YQN! XQSQPNH! OSLKN! YQN! MP! QQP! [JOQU!

Y_LJKNKNMQVNKLMbS![KP!YQN!TQNOP!JQQLV!QQP!QQJVNQ!SKNQ![KP!VNQJWNQ!TQfOJUN!KKP!YQN![QJV!

TQNOPH! MV! LMN! ]JOLbXN! PMQN! QJU! UQ\QPVN#! 6/0! JQKUQQJN! MSSQJV! POUKR! YQ[MU! SQN! \KNQJH!

YQNUQQP! QQP! UJONQ! Y_LJKNKNMQ\KJSNQ! SQN! fMXY! SQQTJQPUNH! \KN! bMNQMPLQRMeW! O]! RKPUQ!

NQJSMeP! JQVbRNQQJN! MP! RKUQJQ! TQNOPVNQJWNQV#! -MN! Qb[QR! WKP! [QJYOR]QP! \OJLQP! LOOJ!

NOQ[OQUQP![KP!WRQMPQ!YOQ[QQRYQLQP!XKRXMbSVbRZKKNH!SQQVNKR!NOQUQ[OQUL!OPLQJ!LQ![OJS!

[KP! UM]VH! \KKJLOOJ! LQ! Y_LJKNKNMQ! [KP! 6/0! QPMUVfMPV! MP! NOOS! \OJLN! UQYObLQP#! -Q!

KKP\QfMUYQML! [KP! UM]V! [QJOOJfKKWN! QXYNQJ! LQ! [OJSMPU! [KP! QNNJMPUMQNH! YQNUQQP! QQP! QJU!

Q`]KPVMQ[Q! JQKXNMQ! MV#! -MN! MV! UQQP! ]JOTRQQS! O]! [JOQUQ! TQNOPRQQZNMeLH! \KPPQQJ! LMN!

Q`]KPVMQZ!]JOXQV!POU![JMe!WKP!UQTQbJQPH!SKKJ!WKP!\QR!NON!QJPVNMUQ!VXYKLQ![KP!YQN!TQNOP!

RQMLQP! TMe! [QJYKJL! TQNOP#! -MN! [QJVXYMePVQRH! VQXbPLKMJQ! QNNJMPUMQN[OJSMPU! UQPOQSLH!

UQTQbJN! N_]MVXY! OPLQJ! VbRZKKNKKPNKVNMPU#! -MN! KV]QXN! [KP! TQNOPLbbJfKKSYQML! \OJLN!

[QJLQJ!bMN[OQJMU!TQV]JOWQP#!

!

%P! iAj! \OJLN! TQVXYJQ[QP! YOQ! SQP! OPLQJ! SQQJ! L#S#[#! D?VNJKRQPLMZZJKXNMQ! QP!

NYQJSOUJK[MSQNJMQ! LQ! VKSQPVNQRRMPU! [KP! TQNOPH! QP! MP! YQN! TMefOPLQJ! )56H! WKP!

OPLQJfOQWQP#! -OOJ! YQN! V_VNQSKNMVXY! O]\KJSQP! [KP! QQP! ]JOQZVNbW! WKP! SQP! TMe!

NYQJSOUJK[MSQNJMVXY!OPLQJfOQW!UQRQMLQRMeW!KKP!LQ!VKSQPVNQRRMPU![KP!YQN!]JOQZVNbW!RKNQP!

\MefMUQP#! (QJVN! QP! [OOJKR! [QJLKS]N! YQN! PMQN?XYQSMVXY! UQTOPLQP! \KNQJH! \KKJPK! OOW!

UQTOPLQP! \KNQJ! [QJLKS]N#! -Q! NQS]QJKNbbJUJQPV! \KKJSQQ! SQP! [JMe! \KNQJ! [KP!

UQTOPLQP! \KNQJ! OPLQJVXYQMLN! LMQPN! XOP[QPNMOPQQR! NQ! \OJLQP! [KVNUQRQUL#! BMe! YOUQ!

NQS]QJKNbbJ! c7,=?9==n6d! [MPLN! LQY_LJO`MRKNMQ! [KP! ]OJNRKPLMQN! ]RKKNV#! :]! POU! YOUQJQ!

NQS]QJKNbbJ!c@9=?A==n6d![MPLN!LQXKJTOPKNKNMQ![KP!XKRXMQN!]RKKNV#!1QP!WKP!Pb![OOJ!YQN!

UQNQVN!]JOQZVNbW!LQ!NONKRQ!\KNQJYOQ[QQRYQML!TQ]KRQP!LOOJ!LQ!NONKRQ!UQ\MXYNV\MefMUMPU!NQ!

SQNQPH!QP!YMQJ[KP!YQN!UQ\MXYNV[QJRMQV!KZ!NQ!NJQWWQP!NQ!\MeNQP!KKP!LQ!LQY_LJO`MRKNMQ![KP!

]OJNRKPLMQN!QP!LQ!LQXKJTOPKNKNMQ![KP!XKRXMQN#!

0?J .A;$%<&R(MM$%,E(%,6:FG,

0?J?0 .A;$%<&R(MM$%,E(%,R$),E$+<,>$)"%,
-Q!XOSTMPKNMQ![KP!QQP!RKUQ!<^5?!ZKXNOJH!LOOJ!YOUQ!YOQ[QQRYQLQP!XQSQPN!QP!KLLMNMQ[QPH!

SQN! QQP! KKPfMQPRMeWQ! YOQ[QQRYQML! Vb]QJ]RKVNMZMXQQJLQJ! UQ[QP! '456! MP! [QJVQ! NOQVNKPL!

[QJUQRMeWTKJQ! QMUQPVXYK]]QP! SQN! fQRZ[QJLMXYNQPL! TQNOP! c(PUQRVI! $66H! 6'/9N*=+7%:&3,DA
*=,:('&'d![KP!YQN!]OQLQJN_]Q!i9j#!-Q![QJ\QJWTKKJYQML![KP!'456!\OJLN!OS!LQfQ!JQLQP!
N_]MVXY! UQSQNQP! SQN! LQfQRZLQ! NQXYPMQWQP! KRV! $66#! -Q! [ROQMTKKJYQML! \OJLN!

UQWKJKWNQJMVQQJL! LOOJ! YQN! O]SQNQP! [KP! LQ! VRbS]! ZRO\#! 4QN! UQTJbMW! [KP!

Vb]QJ]RKVNMZMXQQJLQJV! [QJSMPLQJN! MP! YOUQ! SKNQ! LQ! [ROQM\QQJVNKPL! [KP! '456#! -MN! MV!

KTVORbbN! POOLfKWQRMeW! OS! YQN! TQNOP! MP! [QJVQ! NOQVNKPL! NQ! WbPPQP! [QJ\QJWQP! cLQPW!

[OOJPKSQRMeW! KKP! [QJ]OS]QP! [KP! YQN! [QJV! TQNOP! O[QJ! KKPfMQPRMeWQ! KZVNKPLQP!

cYOOUTOb\d!QP!LQ!SOQMRMeWQ!LOOJUKPU![OOJ!YQN![QJV!TQNOP!MP!TQWMVNMPUVXOPVNJbXNMQV!SQN!

KKP\QfMUYQML! [KP! fQQJ! YOUQ! \K]QPMPUVLMXYNYQMLd#! :]! 0ZTQQRLMPU!"! ! WKP! SQP! YQN!

[ROQMUQLJKU! [KP! [QJVXYMRRQPLQ! TQNOPVOOJNQP! [QJUQRMeWQP! [OOJ! NOQPQSQPLQ!

[QJ[OJSMPUVVPQRYQML!

! 

˙ " #!
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)LMNNOPQRS$%I$!TRUVQWXYN$ZQWX[WQ\NQ\$Z[[]$ZN]WXYQOONRPN$MN\[RW[[]\NR$^9_$

%P!LQ!UJMefQ!fOPQ!NQUQP!LQ!_?KV!fMQN!SQP!YQN!UQLJKU![KP!TQNOP!MP!JbVNH!MP!LQ!N\QQLQ!UJMefQ!

fOPQ!YQN!UQLJKU![KP!TQNOP!\KPPQQJ!LQfQ!UQNJMRL!\OJLN!LOOJ!QQP!XOP[QPNMOPQRQ!NJMRPKKRL#!

3ORUQPLQ! NJQPLV! fMeP! \KKJPQQSTKKJ#! &JKLMNMOPQQR! TQNOP! YQQZN! QQP! YOUQ! L_PKSMVXYQ!

[MVXOVMNQMN! MP! JbVNH! \KN! TQNQWQPN! LKN! YQN! \QMPMU! PQMUMPU! fKR! OPLQJ[MPLQP! [KPfQRZ! NQ!

[ROQMQP#!<QR! fMQN! SQP! LKN! LQ! [MVXOVMNQMN! KKPfMQPRMeW! WKP! [QJRKKUL! \OJLQP! LOOJ! YQN! NQ!

NJMRRQP#!3QJ[ORUQPV!fMQN!SQP!LKN!fQRZ[QJLMXYNQPL!TQNOP!VRQXYNV!QQP!YQQR!WRQMPQ![QJVNOJMPU!

POLMU!YQQZN!OS!fQQJ! RKUQ!L_PKSMVXYQ![MVXOVMNQMN! NQ!WJMeUQP#!-Q![QJVNOJMPUH! [QJOOJfKKWN!

LOOJ!YQN!VNOJNQP!fQRZH!MV!JQQLV![ORLOQPLQ!OS!YQN!TQNOP!UOQL![QJ\QJWTKKJ!NQ!SKWQP#!BMe!

'456! LKKJQPNQUQP! fMQN! SQP! fQRZV! MP! JbVN! QQP! QJU! TQ]QJWNQ! L_PKSMVXYQ! [MVXOVMNQMN#!

BO[QPLMQP!RMeWN!YQN!TMe!'456!\QMPMU!PbNNMU!YQN!SKNQJMKKR!TMeWOSQPL!NQ!NJMRRQPH!OSLKN!LQ!

L_PKSMVXYQ![MVXOVMNQMN![JMe!XOPVNKPN!TRMeZN#!

0?J?B 6A)P"%K$+'AS=,R";$,KA&R)R$AK,
-Q!bMNfOPLQJRMeW!YOUQ!LMXYNYQML![KP!'456!MV!QQP!XJbXMKRQ!ZKXNOJ!MP!YQN!TQJQMWQP![KP!LQ!

bRNJK!YOUQ!VNQJWNQ#!4OQ!SQQJ! RbXYN! MP!YQN!SKNQJMKKR!KKP\QfMU! MVH!YOQ!SMPLQJ!SKNQJMKKR!

QZZQXNMQZ!WJKXYN!WKP!O]PQSQP#!&_]MVXY!YQQZN!'456!QQP!RKUQJ!KKPNKR!]OJMgP!QP!YQTTQP!LQ!

KKP\QfMUQ!]OJMgP!TO[QPLMQP!QQP!WRQMPQJ![ORbSQ#!-MN!\OJLN![OOJPKSQRMeW![QJ\QfQPRMeWN!

LOOJ! LQ! RKUQ! <^6?ZKXNOJ! QP! <^5?ZKXNOJ! MP! YQN! KRUQSQQPH! KRVOOW! LOOJ! LQ!

UJKPbROSQNJMVXYQ!O]NMSKRMVKNMQ#!!

!

)LMNNOPQRS$2I$6[][WQ\NQ\$ZUR$ZN]WXYQOONRPN$MN\[RW[[]\NR$^=_$



! A!

:]! 0ZTQQRLMPU!,! fMQN! SQP! LQ! LMVNJMTbNMQ! [KP! ]OJMQ?KZSQNMPUQP! [KP! [QJVXYMRRQPLQ!

SQPUVQRVI!NJKLMNMOPQQR!TQNOP!c(PUQRVI!&6H!P(%23&3=,%/A*=,:('&'dH!YOUQVNQJWNQTQNOP!c456H!
J3DEA B'(9=(+%,:'A *=,:('&'dH! bRNJK! YOUQVNQJWNQTQNOP! c'456H! G/&(%A J3DEA B'(9=(+%,:'A
*=,:('&'d!QP!)56!c@'%:&34'AB=T2'(A*=,:('&'d#!-Q!VKSQPVNQRRMPU![KP!LQ!JQV]QXNMQ[QRMeWQ!
SQPUVQRV! VNKKP! TQVXYJQ[QP! MP! iFj#! :]! TKVMV! [KP! LQ! LMVNJMTbNMQUJKZMQW! WKP! SQP! fQQJ!

LbMLQRMeW!QQP!KKPNKR!NJQPLV!YQJWQPPQP#!!

!

0RRQJQQJVN! [KRN! YQN! O]! LKN! QRW! SQPUVQR! N\QQ! ]MQWQP! [QJNOOPN#! 1QP! OPLQJVXYQMLN!

MPLQJLKKLH!fOKRV!KKPUQLbML!O]!LQ!ZMUbbJH!XK]MRRKMJQ!]OJMgP!cSQN!QQP!LMKSQNQJ!UJONQJ!LKP!

=H="!SMXJOSQNQJd![KP!UQR]OJMgP!cLMKSQNQJ!WRQMPQJ!LKP!=H="!SMXJOSQNQJd#!1QP!SQJWN!O]!

LKN! NJKLMNMOPQQR! TQNOP! MP! TQMLQ! XKNQUOJMQgP! PMQN! KRRQQP! UJONQJQ! ]OJMgP! YQQZNH!SKKJ! OOW!

QQP! UJONQJ! KKPNKR#! )56! YQQZN! fO! UOQL! KRV! UQQP! XK]MRRKMJQ! ]OJMgPH! UQfMQP! LQ! Q`NJQSQ!

LMXYNYQML#!-MN!RKKN!NOQ!QQP!TQNOP!NQ![QJWJMeUQP!SQN!QQP!NONKKR!]OJMQ[ORbSQ![KP!,!3OR#?aH!

YQNUQQP!Q`NJQQS!RKKU!MV#!4OQ\QR!TMe!456!Q[QPQQPV!POU!QQP!KKPfMQPRMeWQ!]MQW![QJVXYMePN!

TMe! TQMLQ! ]OJMQ?XKNQUOJMgPH! fMQN! SQP! LKKJQPNQUQP! LKN! YQN! [QJVXYMR! MP! KRUQSQPQ!

]OJMgPUQYKRNQ! NbVVQP! NJKLMNMOPQQR! QP! YOUQVNQJWNQTQNOP! QPQJfMeLVH! QP! bRNJK!

YOUQVNQJWNQTQNOP!QP!)56!KPLQJfMeLV![KPfQRZV]JQWQPL!MV#!4QN![QJVXYMR!MV!MP!YQN!TMefOPLQJ!

ZRKUJKPN!MP!YQN!LOSQMP![KP!LQ!XK]MRRKMJQ!]OJMgP#!1QP!VNQRN![KVN!LKNH!V]QXMZMQW!O]![RKW![KP!

XK]MRRKMJQ! ]OJMgPH! '456! QP! )56! [JMe! UQRMeWKKJLMU! ]JQVNQJQPH! SQN! JQV]QXNMQ[QRMeW! "H9! QP!

=HA!3OR#?a#!-MN! MV! fQQJ! UbPVNMU!SQN! TQNJQWWMPU! NON! UQTJbMW! MP!\QUQP?! QP!TJbUUQPTOb\H!

KKPUQfMQP! LQ! KKPfbMUMPU! [KP! \KNQJ! SQN! VXYKLQRMeWQ! VNOZZQP! fOKRV! LOOMfObNQPH! [QQR!

TQ]QJWNQJ!fKR!fMeP#!!

!

-QfQ!NJQPL!MP!]OJMgPUQYKRNQ!\OJLN!TQ[QVNMUL!LOOJ!i7j#!%P!&KTQR!"!VNKKN!QQP!O[QJfMXYN![KP!

LQ! [QJVXYMRRQPLQ! N_]QV! ]OJMgP! [OOJ! LJMQ! TQNOPN_]QVI! QQP! NJKLMNMOPQRQ! SOJNQR! c&1d!

QPQJfMeLVH!QP!N\QQ!N_]QV!'456!c1,o!F=!QP!B7o!F=d!KPLQJfMeLV#!-Q!VKSQPVNQRRMPU![KP!LQ!

[QJVXYMRRQPLQ!SQPUVQRV!VNKKN!TQVXYJQ[QP!MP!i7j#!!

!

'UMNO$%I$+ZN]`QXY\$a[][WQ\NQ\W]NWbO\U\NR$ZUR$ZN]WXYQOONRPN$MN\[RVNRSWNOW$

!"#"$%&'%&( )*%&( +,( ,-.(/0( 12.(/0(
'[\UON$a[][WQ\NQ\$ 3OR#?a! "@H7! "/H"! AHF!

,NOa[]QcR$ 3OR#?a! @H/! ",H"! AH/!

7UaQOOUQ]N$a[]QcR$ 3OR#?a! FHF! =HF! =H7!

+aaN]ZOUd\Na[]QcR$ 3OR#?a! =H,! =H"! =H,!

.eQda[][WQ\NQ\$ 3OR#?a! "7HA! 8H@! ,H9!

!

(QP! QQJVNQ! TQSQJWMPU! SQN! TQNJQWWMPU! NON! &KTQR! "! MV! LKN! LQ! TQWOSQP! JQVbRNKNQP! QJU!

[QJVXYMRRQP! KR! PKKJUQRKPU! LQ! UQTJbMWNQ!SQQNSQNYOLQ#! BMe[OOJTQQRL! [OOJ!SQPUVQR!1,o!

F=H!TQWOSN!SQP!SQN!LQ!LMJQXNQ!SQNYOLQH!\KKJTMe!YQN![ORbSQ!]OJMgP!\OJLN!TQJQWQPL!KRV!

[ORbSQ! ]OJMgP!l!NONKRQ![ORbSQ!k![ORbSQ!SKNQJMKKRH! QQP! NONKRQ! ]OJOVMNQMN! LMQ! TMePK!

N\QQSKKR!fO!UJOON!MV!KRV!LMQ!TQ]KKRL!SQN!W\MW]OJOVMSQNJMQ#!-MN!SOQN!SQP!VNQQLV!MP!YQN!

KXYNQJYOOZL!YObLQP!TMe![QJUQRMeWMPU![KP!JQVbRNKNQP#!!

!

<QR!\OJLQP!QQP!KKPNKR!JQQLV![QJSQRLQ!NJQPLV!QP!QMUQPVXYK]]QP!TQ[QVNMUL#!4OQ\QR!YQN!

[QJVXYMR! SMPLQJ! O][KRRQPL! MV! TMe! LQfQ! SQPUVQRVH! fMQN! SQP! KRRQJQQJVN! LKN! LQ! '456?

SQPUVQRV!TQNQJ!]JQVNQJQP!LKP!LQ!NJKLMNMOPQRQ!SOJNQRH!QP!LKN!LMN![OOJ!YQN!O[QJUJONQ!LQQR!

NQ!LKPWQP!MV!KKP!LQ![QJTQNQJMPU!O]!YQN!UQTMQL![KP!XK]MRRKMJQ!]OJMgP#!!

!



! F!

%P! i"=j! \OJLN! QQP! ]OJOVMNQMN! [KP! 9HA!3OR#?a! UQSQNQP! SQN! W\MW]OJOVMSQNJMQ! O]! YQN!

'456?SQPUVQR!1"oH!\KKJ[KP!LQ!Q`KXNQ!VKSQPVNQRRMPU!\OJLN!UQUQ[QP!MP!i"=j#!-MN!RMUN!MP!

LQ!RMeP![KP!QQJLQJ![QJSQRLQ!\KKJLQP#!

!

-OOJ! LQ! VNQJWQ! TQ]QJWMPU! [KP! XK]MRRKMJQ! ]OJMgPH! ]JQVNQJQP! '456! QP! )56! TQNQJ! MP! QQP!

KUJQVVMQ[Q! OSUQ[MPUH! PQN! OSLKN! LQ! VXYKLQRMeWQ! VNOZZQP! MP! SMPLQJQ! SKNQ! LOOJ! YQN!

SKNQJMKKR! \OJLQP! O]UQPOSQPH! QP! TO[QPLMQP!SMPLQJ! LMQ]!\OJLQP! UQNJKPV]OJNQQJL! MP!

YQN! MP\QPLMUQ! [KP! YQN! SKNQJMKKRH! QP! fO! SMPLQJ! VXYKLQ! KKPJMXYNQP#! :]! LQfQ!

LbbJfKKSYQMLVKV]QXNQP!\OJLN![QJLQJ!MP!LMN![QJVRKU!bMN[OQJMU!MP!UQUKKP#!

0?J?D :";$,)"),$T)+$#$,<)$+=)$,
>OKRV! JQQLV! MPRQMLQPL! UQfQULH! MV! LQ! [OOJPKKSVNQ! WKJKWNQJMVNMQW! [KP!'456!LQ!YOUQ! NON!

Q`NJQSQ! VNQJWNQ! LMQ! WKP! TQJQMWN! \OJLQP#! -JbW?! QP! NJQWVNQJWNQ! YKPUQP! KZ! [KP!

[QJVXYMRRQPLQ! ZKXNOJQP#! -Q! WQbfQ! KKP! SKNQJMKRQPH! LQ! ]KWWMPUVLMXYNYQML! [KP! LQ!

MPUJQLMgPNQPH! LQ! TQJQMWNQ! ]OJOVMNQMNH! LQ! NOQUQ]KVNQ! PKTQYKPLQRMPUHp! 0R! LQfQ! ZKXNOJQP!

\OJLQP!TQV]JOWQP!MP![ORUQPL!]KJKUJKKZ#!!

!

3ORUQPV! i9j! WbPPQP! MP! ZbPXNMQ! [KP! LQ! NYQJSMVXYQ! QP! SQXYKPMVXYQ! PKTQYKPLQRMPU!

bMNQQPRO]QPLQ! JQVbRNKNQP! [QJWJQUQP! \OJLQP#! <KPPQQJ! UQQP! V]QXMZMQWQ! PKTQYKPLQRMPU!

\OJLN! bMNUQ[OQJL! MP! QQP! OSUQ[MPU! TMe! WKSQJNQS]QJKNbbJH! \OJLN! O[QJ! YQN! KRUQSQQP!

UQQP!TQNOPVNQJWNQ! UQYKKRL!TO[QP!LQ!,==!15K#! %PLMQP!SQP!YQN!TQNOP! RKKN!bMNYKJLQP! MP!

QQP!OSUQ[MPUVNQS]QJKNbbJ! [KP!"==nH! WKP!SQP!LQ!LJbWVNQJWNQ! O]LJMe[QP! NON! ,9=!15K#!

'MNYKJLQP! MP!QQP!OSUQ[MPU![KP!,9=n!SKKWN!LJbWVNQJWNQV!SOUQRMeW! NON!7==!15K#! %PLMQP!

TO[QPLMQP!O]!SQXYKPMVXYQ!\MefQ!LJbW!\OJLN!bMNUQOQZQPL!NMeLQPV!YQN!bMNYKJLQPH!WbPPQPH!

MPLMQP!OOW!KPLQJQ!MP[ROQLVZKXNOJQP!O]NMSKKR!bMNUQTbMN!\OJLQPH!VNQJWNQV!TQJQMWN!\OJLQP!

NON! A==!15K#! -Q! ]OVMNMQ[Q! MP[ROQL! [KP! cVNKKR?d! [QfQRV! \QJL! JQQLV! QQJLQJ! [QJSQRL#!

4OQ\QR!O[QJ!YQN!KRUQSQQP!QQP![QJTQNQJMPU![KP!LQ!LJbWVNQJWNQ!\OJLN![KVNUQVNQRL!TMe!YQN!

UQTJbMW! [KP! VNKKR[QfQRVH! WKP!LMN! KKPfMQPRMeWQ! UQ[ORUQP!YQTTQP! [OOJ!LQ! JQWTKKJYQML! QP!

QRKVNMXMNQMN#!-MN!\OJLN![QJLQJ!TQYKPLQRL#!!

!

-Q! NJQWVNQJWNQ! YQQZNH! fOKRV! UQTJbMWQRMeW! [OOJ! TQNOP! MP! YQN! KRUQSQQPH! KKPfMQPRMeW! RKUQJQ!

\KKJLQP!LKP!LQ!LJbWVNQJWNQ#!3ORUQPV!i9j!WbPPQP!\KKJLQP!TQJQMWN!\OJLQP!NON!"9=!15K!

MPLMQP! V]QXMKRQ! TMPLMPUVKLLMNMQ[QP! \OJLQP! UQTJbMWN! QP! V]QXMZMQWQ! PKTQYKPLQRMPUV?

NQXYPMQWQP#! 1QQJ! XObJKPNQ! \KKJLQP! [OOJ! NJQWVNQJWNQ! [KP! '456! fMeP! QXYNQJ! UQRQUQP!

NbVVQP!"=!QP!8=!15K#!4QN!QZZQXN![KP!VNKKR[QfQRV!O]!LQ!NJQWVNQJWNQ!MV!KKPfMQPRMeWQJ!LKP!O]!

LQ!LJbWVNQJWNQ#!'MNQJKKJL!MV!LMN!NQ!LKPWQP!KKP!YQN!ZQMN!LKN!VNKKR[QfQRV!YQN!TJOV!UQLJKU![KP!

YQN! TQNOP! [QJSMPLQJNH! KRVOOW! SMXJOVXYQbJQP! O[QJTJbUN#! >OPLQJ! VNKKR[QfQRV! MV! fQRZV!

Q`]ROVMQZ! ZKRQP! [KP! LQ! VNJbXNbbJ! NQ! [JQfQP! OPLQJ! NJQWTQRKVNMPU#! %P! LMN! O]fMXYN! WKP! YQN!

UQTJbMW![KP![QfQRV!OOW![KP!KKPfMQPRMeW!TQRKPU!fMeP!PKKJ![QMRMUYQML!NOQ#!!

!

-Q!QRKVNMXMNQMNVSOLbRbV![KP!'456!MV!Q[QPJQLMU!SQN!LQ!LJbWVNQJWNQ![KP!YQN!TQNOP#!3OOJ!

LJbWVNQJWNQV!JOPL!,==!15K!MV!QQP!(?SOLbRbV![KP!9=?8=!+5K!NQ![QJ\KXYNQP#!BMe!)56H!SQN!

VNQJWNQV!NON!A==!15KH!MV!QQP!(?SOLbRbV!NON!@9!+5K!JQKRMVNMVXY![ORUQPV!i9j#!

0?J?J 9+A#MU,$%,=+*AM;$K+(;,
4OQ\QR! MP! [QJVXYMRRQPLQ! PKVRKU\QJWQP! PKKJ! [QJ\QfQP!\OJLNH! \OJLN! MP! i9j! TMefOPLQJQ!

KKPLKXYN!TQVNQQL!KKP!LQ!bMNUQV]JOWQP!WJMS][QJVXYMePVQRQP![KP!'456#!*QN!fOKRV!TMe!YQN!

SQNQP![KP!]OJOVMNQMNH!fMeP!OOW!TMe!WJMS][QJVXYMePVQRQP!LQ!JQVbRNKNQP!QJU!KZYKPWQRMeW![KP!

LQ!KKPUQ\QPLQ!SQNYOLQ!QP!OSVNKPLMUYQLQP!cfOKRV!LQ!ObLQJLOS![KP!YQN!TQNOPd!\KKJMP!

LQ!SQNMPUQP!\OJLQP!bMNUQ[OQJLH! [KP!QVVQPNMQQR!TQRKPU#!:]!0ZTQQRLMPU!/!WKP!SQP!fMQP!



! "=!

LKN!YQN!UJOONVNQ!KKPLQQR!KKP!WJMS]!NQ!\MeNQP!MV!KKP!KbNOUQPQ!WJMS]H!OPUQ[QQJ!@9![KP!LQ!

NONKRQ!WJMS]#!;JMS]\KKJLQP!NON!=H==",!c"H,!µS^SSd!QP!YOUQJ!\OJLQP![KVNUQVNQRL#!

!
!

)LMNNOPQRS$:I$8N]SNOQfdQRS$Ub\[SNRN$NR$
bQ\P][SQRSWd]QVa$^9_$

)LMNNOPQRS$>I$.]bQa$Q1L1Z1$PN$MNOUW\QRSWPbb]$^9_$

!

'MNLJOUMPUVWJMS]! MV! SMPLQJ! bMNUQV]JOWQP! LKP! KbNOUQPQ! WJMS]#! -MN! WKP! SOUQRMeW! NQ!

LKPWQP!fMeP!KKP!LQ!RKUQ!cO]]QJ[RKWNQ?d!]OJOVMNQMN#!

!

4QN!WJbM]UQLJKU!TMe!'456!MV!SQQJ!LKP!TMe!456!QP!NJKLMNMOPQQR!TQNOP!KZYKPWQRMeW![KP!LQ!

ObLQJLOS#! :]! 0ZTQQRLMPU! 7! MV! LbMLQRMeW! NQ! fMQP! YOQ! LQ! V]QXMZMQWQ! WJbM]! cWJbM]! ]QJ!

QQPYQML! KKPUQTJKXYNQ! V]KPPMPUd! NOQPQQSN! PKKJSKNQ! LQ! V]KPPMPUVNOQVNKPL! RKPUQJ!

\OJLN! KKPUQYObLQP! QP! KZPQQSN! PKKJSKNQ! YQN! TQNOP! ObLQJ! MV! TMe! KKP[KPU! [KP! LQ!

V]KPPMPUVVMNbKNMQ#!!

!

BMe! TQJQWQPMPU! [KP! WJbM]XOgZZMXMgPNQP! [OOJ! TQRKVNMPU! TMe! [QJVXYMRRQPLQ! ObLQJLOS!

[QJWJMeUN!SQP! QXYNQJ! VRQXYNV! RKPUfKKS!KZPQSQPLQ! WJbM]XOgZZMXMgPNQP#!-Q! bMNUQV]JOWQP!

KZPKSQ![KP!LQ!WJbM]XK]KXMNQMN![KP!YQN!TQNOP!TMe!NOQPQSQPLQ!VNQJWNQ![KP!YQN!bMNUQYKJL!

TQNOP!MV!LbV!PMQN!RKPUQJ!\KKJ![OOJ!'456#!

0?L 2%E'"$K<C(&)"+$%,"M,K$,=V('A)$A),E(%,6:FG,

0?L?0 F(==A%;KA&R)R$AK,E(%,CAS%$,$'$#$%)$%,
(QP! YOUQ! ]KWWMPUVLMXYNYQML! [KP! LQ! TQVNKPLLQRQP! [KP! YQN! TQNOP! fOJUN! [OOJ! UJONQJQ!

VNQJWNQH! KKPUQfMQP! QJ! SMPLQJ! YORNQV! MP! YQN! SKNQJMKKR! fMePH! QP! LbV! ]QJ! O]]QJ[RKWNQ?

QQPYQML! SQQJ! SKNQJMKKR! MV! OS! WJKXYN! O]! NQ! PQSQP#! (QP! UJONQJQ! LMXYNYQML! fOJUN! OOW!

OPJQXYNVNJQQWV![OOJ!QQP!TQNQJQ!W\KRMNQMNH!KKPUQfMQP!VXYKLQRMeWQ!VNOZZQPH!fO\QR!O]UQROVN!

MP! [ROQMVNOZ! KRV! UKV[OJSMUH! SOQMRMeWQJ! PKKJ! YQN! MP\QPLMUQ! [KP! YQN! SKNQJMKKR! WbPPQP!

SMUJQJQP#!([QPNbQRQ!LQUJKLKNMQ!TRMeZN!fO![OOJKR!O]]QJ[RKWWMU#!!

!

-Q! ]KWWMPUVLMXYNYQML! [KP! LQ! QRQSQPNQP! WKP! O]! [QJVXYQMLQPQ! SKPMQJQP! O]UQLJQ[QP!

\OJLQP#!(PQJfMeLV!WKP!QQP!UJKPbROSQNJMVXYQ!O]NMSKRMVKNMQ!LQ!]KWWMPU![QJTQNQJQP!LOOJ!

YORNQV!NbVVQP!QRQSQPNQP!O]!NQ![bRRQP!SQN!WRQMPQJQ!LQQRNeQV#!-KKJ!\KKJ!TMe!456!VMRMXK!ZbSQ!

[OOJPKSQRMeW!\OJLN!UQTJbMWN!OS!LQ!VNQJWNQ!QP![QJ\QJWTKKJYQML!NQ![QJTQNQJQPH!\OJLQP!

LQ! QMUQPVXYK]]QP! [KP! VMRMXK! ZbSQ! [QQR! SQQJ! bMNUQTbMN! TMe! '456#! *KKVN! LQ! ]bffORKPQ!

\QJWMPU!QP!UbPVNMUQ! MP[ROQL!O]![QJ\QJWTKKJYQML!YQQZN! VMRMXK! ZbSQH! fOKRV! QQJLQJ! JQQLV!

KKPUQVNM]NH!QQP![QQR!WRQMPQJ!LMKSQNQJ!LKP!XQSQPNLQQRNeQV#!4QN!SKNQJMKKR!MV!LbV!bMNQJSKNQ!



! ""!

UQVXYMWN!KRV!ZMRRQJ#!BO[QPLMQP!WKP!SQP!LQ!TQPOLMULQ!\KNQJYOQ[QQRYQML![QJSMPLQJQP!TMe!

QQP!fQRZLQ![QJ\QJWTKKJYQMLH!\KN!TMeWOSQPL!TMeLJKKUN!KKP!LQ!YOUQJQ!VNQJWNQ#!

!

0PLQJfMeLV! WKP! SQP! S#T#[#! QQP! KKPUQ]KVN! ]JOLbXNMQ]JOXQV! LQ! JQVbRNKNQP! Q[QPQQPV!

[QJTQNQJQP#!%P!]RKKNV![KP!QQP!NJKLMNMOPQRQ!TQNOPSM`QJ!NQ!UQTJbMWQPH!WKP!SQP!YQN!SQPUQP!

[KP!YQN! TQNOPSQPUVQR! OPLQJ! [KXbqS! RKNQP!]RKKNV[MPLQP#!-OOJ!YQN!\QUfbMUQP! [KP! KRRQ!

RbXYN!MP!LQ!SQPUQJ!UKKN!SQP!JQXYNVNJQQWV!QQP!LMXYNQJ!SQPUVQR![QJWJMeUQP#!!

*K!YQN!SQPUQP!WKP!SQP!YQN!TQNOP!SQXYKPMVXY!PKTQYKPLQRQPH!LOOJ!YQN!TQNOP!KKP!QQP!

YOUQ!LJbW! NQ!OPLQJ\QJ]QP#!4MQJLOOJ!\OJLN! MP!LQ!SMXJOVNJbXNbbJ!LQ!LQQRNeQV!O]NMSKKR!

UQVNK]QRL#! 3ORUQPV! iFj! WKP! QQP! ]KWWMPUVLMXYNYQML! TQJQMWN! \OJLQP! [KP! =HA@! cMP! YQN!

TMefOPLQJ! TQJQMWN! [OOJ! )56! 69==d#! 1QXYKPMVXYQ! PKTQYKPLQRMPU! \OJLN! [QJLQJ!

bMN[OQJMUQJ!NOQUQRMXYN#!

0?L?B I$>+*A=,E(%,(KKA)A$E$%,
%P! i@j! \OJLQP! ]bffORKPQP! KRV! [ORUN! UQLQZMPMQQJLI! QQP! ]bffORKKP! MV! QQP! ]JOLbXN! LKN!

YOOZLfKWQRMeW!TQVNKKN!bMN!$M:,!OZ!bMN!$M:,!QP!0R,:/#!4QN!YQQZN!O]!fMXY!UQQP!Y_LJKbRMVXYQ!

QMUQPVXYK]]QPH!SKKJ! MP! ZMeP[QJLQQRLQ! [OJS!QP! MP! KKP\QfMUYQML! [KP! [OXYN! fKR! YQN!SQN!

6Kc:4d,!JQKUQJQP!NON!VNOZZQP!LMQ!\QR!Y_LJKbRMVXYQ!QMUQPVXYK]]QP!TQfMNNQP#!

!

>O! fMQN! SQP! LKN! QQP! ]bffORKKP! SQN! XKRXMbSY_LJO`MLQ! QP! \KNQJ! cNJKKUd! JQKUQQJN! NON!

XKRXMbSVMRMXKKNY_LJKKN!c6$4d#!-MN!MV!QQP!QJU!UbPVNMUQ!JQKXNMQH!KKPUQfMQP!6$4!QQP!UJONQJQ!

VNQJWNQ! RQ[QJN! KKP! YQN! TQNOP! LKP! 64#! -MN! WOSN! OSLKN! LQ! TQWOSQP! JQKXNMQ]JOLbXNQP!

cUJONQd! XK]MRRKMJQ! YORNQV! O][bRRQPH! \KN! LQ! ]OJOVMNQMN! [QJRKKUN! QP! LQ! VNQJWNQ! [QJYOOUN#!

-OOJ!LQ![QJRKKULQ!]OJOVMNQMN!PQQSN!TO[QPLMQP!LQ!\QQJVNKPL!NQUQP!\KNQJMPLJMPUMPU!QP!

XYQSMVXYQ!KKPNKVNMPU!NOQ#!BO[QPLMQP!PQQSN!LOOJ!LQ![QJSMPLQJLQ!KKP\QfMUYQML!KKP!64!

LQ! UQ[OQRMUYQML! [OOJ! VbRZKKNKKPNKVNMPU! KZH! KKPUQfMQP! [OOJ! LQ! [OJSMPU! [KP! QNNJMPUMQN!
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taken from cylindrical test-specimens (diameter 7Omm, height 140mm) which are oven-dried at 
12O’C for 15 hours. 

The mercury intrusion curves of samples B20”USC; B20” C/P; B90’C/SC; BQZOO’CEP; 
BQF400’CYSC are displayed in Figure 7. Figure 8 shows 3.75nm - IOOpm cumulative porosity 
(cumulative porosity for pore diameter from 3.75nm to 100~) of RPC versus curing conditions. 
3.75nm to 1OOpm cumulative porosity is given as a percentage of sample volume. For all samples 
tested in this study, the cumulative porosity never exceeds 9%. 

RPC porosity consists mainly of pores with diameter smaller than a threshold value (Fig. 7). 
A reduction of cumulative porosity corresponds with a decrease in the threshold value (see 
B20”C/SC, B90”C/SC in Figure 7). For some samples (BQ200’C/SC, Fig. 7), the threshold value 
is so small that it cannot be detected by mercury intrusion. In that case, the cumulative porosity is 
also negligible. The slight slope that can be observed for BQZOO’USC sample (Fig. 7) is due to the 
compressibility of mercury. Figure 9 displays the porosity threshold of RPC versus heat treatment 
temperature. 

From 2O’C to 65’C, setting pressure does not affect the 3.75nm - IOOpm cumulative 
porosity. This does not mean that porosimetric curves are totally similar. For instance, 1OOpm 
cumulative porosity of B20”C/SC sample is higher than that of B20’C/P (Fig. 7). The role of 
setting pressure is then to eliminate the air trapped in sample and to compact the sample. A portion 
of free water is also eliminated. In that range of temperature, the porosity threshold is not 
modified. 

For temperatures between 8O’C and 2OO’C, lower porosity is obtained for pressed samples 
(Fig. 8). In this range of temperatures, the cumulative porosity and threshold pore size both 
decrease (see B90”C/SC, BQ200’CYP on Figure 7 and Figure 9). It was shown previously that an 
increase in heat treatment temperature led to higher bound water percentage and intensification of 
pozzolanic activity. Hydrates produced by the latter do not decrease overall porosity, due to 
chemical shrinkage. Nevertheless, they lead to a decrease in intermediate (3.75 nm - lOOl.tm) 
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FIG 8 : 3.75nm - lOOurn cumulative porosity versus heat treatment temperature 
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OSUQ[MPU![QJNKKRL!\OJLQP! MP!SK`MSKRQ!\KKJLQP![OOJ! VXYQbJO]QPMPUQP!TMe! UQVXYQbJL!

TQNOPH!OZ!QQP!SMPMSKRQ!TQNOPLQWWMPU#!!

!

-Q! SMRMQbWRKVVQP! OPLQJVXYQMLQP! [ORUQPLQ! YOOZLOOJfKWQP! [OOJ! TQNOPKKPNKVNMPUI!

SQXYKPMVXYQ! KKPNKVNMPUH! XYQSMVXYQ! KKPNKVNMPUH! KKPNKVNMPU! LOOJ! XYROJMLQPH! KKPNKVNMPU!

LOOJ! [JMQV?LOOM! X_XRM! QP! KKPNKVNMPU! LOOJ! XKJTOPKNKNMQ#! BMe! KKPNKVNMPU! LOOJ! XYROJMLQP!

OPLQJVXYQMLN! SQP! XYROJMLQP! KZWOSVNMU! [KP! fQQ\KNQJ! QP! XYROJMLQP! KZWOSVNMU! [KP!

LOOMfObNQP#! BMe! XYQSMVXYQ! KKPNKVNMPU! WKP! QQP! fQQJ! bMNQQPRO]QPL! KKPNKR! fbJQP! KKP! LQ!

TKVMV!RMUUQP![KP!LQ!KKPNKVNMPU#!(J!\OJLN!LKKJOS!QQP!TMeWOSQPLQ!XRKVVMZMXKNMQ!UQSKKWN!MP!

VbTXKNQUOJMQgP!KR!PKKJUQRKPU!LQ!KUJQVVM[MNQMN![KP!YQN!TQVXYOb\LQ!fbbJ#!0R!PKKJUQRKPU!

LQ! OSUQ[MPUVWRKVVQ! WbPPQP! [QJVXYMRRQPLQ! SMRMQbWRKVVQP! UQXOSTMPQQJL! \OJLQPH! TMe!

UQRMeWNMeLMU!O]NJQLQP![KP![QJVXYMRRQPLQ!KKPNKVNMPUQP#!

!

BMe! OPLQJfOQW! PKKJ! LbbJfKKSYQML! [KP! QQP! SKNQJMKKR! RMeWQP! LbV! N\QQ! TQRKPUJMeWQ!

]KJKSQNQJV![KP!TQRKPUI!YQN!KKPUQNKVN!SKNQJMKKRH!QP!YQN!KUJQVVMQZ!KUQPV#!BQMLQP!LMQPQP!

TQVNbLQQJL!NQ!\OJLQP!OS!QQP!LbMLQRMeW!TQQRL!NQ!WJMeUQP![KP!QQP!KKPNKVNMPUSQXYKPMVSQ#!

1QP!WKP!LQ!XOPXQPNJKNMQ![KP!QQP!KUJQVVMQZ!KUQPV!RKNQP![KJMgJQPH!SKKJ!OOW!LQ!\QQJVNKPL!

[KP! YQN! TQ]JOQZLQ! SKNQJMKKR! TQrP[ROQLQP! QP! [QJVXYMRRQPLQ! SKNQJMKRQP! NQVNQP#! %P! YQN!

WKLQJ![KP!LMN!\QJW!\OJLN!KKP!LbbJfKKSYQMLVKV]QXNQP!SQN!TQNJQWWMPU!NON!SQXYKPMVXYQ!

TQRKVNMPU!SMPLQJ! KKPLKXYN! UQVXYOPWQPH! QP!\OJLN! LQ! KKPLKXYN!SQQJ! NOQUQV]MNVN! O]!LQ!

KKPNKVNMPUQP![KP!XYQSMVXYQ!KKJL#!

B?B -**+P((#R$AK,E(%,6:FG,

%P!LMN![QJVRKU!\QJL!JQQLV!KKPUQYKKRL!LKN!'456!QQP!KKPNKR!QMUQPVXYK]]QP!TQfMN!LMQ!QQP!

UbPVNMUQ! MP[ROQL! WbPPQP!YQTTQP! O]! LQ! LbbJfKKSYQML! [KP! YQN!SKNQJMKKR#! %PNbrNMQZ! WKP!



! "8!

SQP![QJ\KXYNQP!LKN!VXYKLQRMeWQ!VNOZZQP!SMPLQJ!UQSKWWQRMeW!QP!SMPLQJ!LMQ]! MPLJMPUQP!

MP! YQN! SKNQJMKKRH! LKKJ! LQ! ]OJOVMNQMN! QP! XOPPQXNM[MNQMN! MP! VNQJWQ! SKNQ! RKUQJ! MV! LKP! TMe!

NJKLMNMOPQQR! TQNOPH! YQNUQQP! UbPVNMUQ! UQ[ORUQP! YQQZN! [OOJ! LQ! ]QJSQKTMRMNQMN! [KP! fO\QR!

UKVVQP!KRV![ROQMVNOZZQP#!!

!

1OUQRMeWV! YQTTQP! KPLQJQ! ]KJKSQNQJV! QXYNQJ! QQP! SMPLQJ! UbPVNMUQ! MP[ROQL! O]! LQ!

LbbJfKKSYQML![KP!'456#!1QP!WKP! fMXY! fO!KZ[JKUQP!OZ!TQ]KKRLQ!UQTJbMWNQ!SKNQJMKRQPH!

fOKRV!TQ]KKRLQ!UJKPbRKNQP!OZ! cY_LJKbRMVXYQd! NOQ[OQUVQRV!UQ[OQRMUQJ!fMeP!KKP!XYQSMVXYQ!

MPNQJKXNMQ! SQN! LQ! OSUQ[MPU#! 1QP! WKP! PKSQRMeW! PMQN! [QJ\KXYNQP! LKN! LQ! UQTJbMWNQ!

SKNQJMKRQP! MPQJN! fbRRQP! fMeP! NQP! O]fMXYNQ! [KP! fbJQP! OZ! fObNQP#! $OSSMUQ! TQVNKPLLQRQP!

WbPPQP!PKSQRMeW!O]UQROVN!\OJLQP!LOOJ!XYQSMVXYQ!KUQPNMK#!:OW!SOQN!SQP!QQP!Q[QPNbQRQ!

MP[ROQL! OPLQJfOQWQP! [KP! c[KKW! UQTJbMWNQd! VNKKR[QfQRVH! PQN! KRV! OOW! LQ! MP[ROQL! [KP!

NYQJSMVXYQ!QP^OZ!SQXYKPMVXYQ!PKTQYKPLQRMPU!O]!LQ!LbbJfKKSYQML![KP!YQN!TQNOP#!

!

:PLQJfOQW! O]! LbbJfKKSYQMLV]QJZOJSKPNMQV! \OJLN! [KKW! LOOJ! [QJVPQRLQ! KKPNKVNMPU!

OPLQJfOXYN#!:S\MRRQ![KP!LQ!UOQLQ!]JQVNKNMQV!TMe!'456!fKR!LMN!LQV!NQ!SQQJ!POOLfKWQRMeW!

TRMeWQP#! -MN! RKKN! NOQ! OS! MP! QQP! KKP[KKJLTKJQ! NMeLVLbbJ! JQQLV! JQVbRNKNQP! NQ! fMQP! QP!

XOPXRbVMQV! NQ!WbPPQP!NJQWWQPH!LKKJ!\KKJ!TMe!KKPNKVNMPU!bMN!]JKWNMVXYQ!OSVNKPLMUYQLQP!

YQN! eKJQP! fO! PMQN! LQXQPPMK! fOb! LbJQP! [OOJ! SQP! XOPXRbVMQV! WKP! NJQWWQP#! >QWQJ! TMe!

SKNQJMKRQP!LMQ!MP!]JMPXM]Q!TQNQJ!TQVNKPL!fMeP!NQUQP!LQ!OPLQJfOXYNQ![OJS![KP!KKPNKVNMPUH!

MV! QQP! [QJVPQRLQ! KKP]KW! POOLfKWQRMeW#! -MN! WKP! N_]MVXY! LOOJ! YQN! UQTJbMW! [KP! YOUQJQ!

XOPXQPNJKNMQV!KKPNKVNMPUVSKNQJMKKRH!X_XRMVXYQ!TQRKVNMPU!KKP!YOUQJ!NQS]OH!OZ!UQL\OPUQP!

KKPNKVNMPU! cLOOJ! QRQWNJMVXYQ! VNJOOSH! XOPXQPNJKNMQUJKLMgPNH! OZ! KPLQJQ! L\MPUQPLQ!

SKKNJQUQRQPd#! 4OQ\QR! SQP! TQ]KKRLQ! LQUJKLKNMQ]JOXQVVQP! WKP! [QJVPQRRQPH! fKR! SQP! MP!

[QRQ!UQ[KRRQP!TMe!OPLQJfOQW!O]!'456!NOXY!LQ!LbbJ![KP!LQ!]JOQ[QP!SOQNQP![QJRQPUQP!NQP!

O]fMXYNQ![KP!LQfQRZLQ!]JOQ[QP!O]!NJKLMNMOPQQR!TQNOP#!1QP!LMQPN!Q[QP\QR!bMNQJVN!WJMNMVXY!

OS!NQ!UKKP!SQN!JQVbRNKNQP!bMN![QJVPQRLQ!KKPNKVNMPU]JOQ[QP#!(QP![QJYOOULQ!XOPXQPNJKNMQ!

KKP! KKPNKVNMPUVSKNQJMKKR! WKP! QQP! YQQR! KPLQJ! VXYKLQSQXYKPMVSQ! [QJOOJfKWQP! LKP!

LKNUQPQ! SQP! KKP[KPWQRMeW! TQOOUL! YKL! NQ! OPLQJfOQWQP#! $XYKLQ! O]! fMXY! MV! OOW! QQP!

VbTeQXNMQZ!TQUJM]H!QP!WKP!O]![QJVXYMRRQPLQ!\MefQP!UQWKJKWNQJMVQQJL!\OJLQP#!

B?D 2%E'"$K,E(%,M"+"<A)$A),$%,&"%%$&)AEA)$A),"M,K**+P((#R$AK,

-Q! MPNbrNMQ!LKN!LQ!]OJOVMNQMN! QP! XOPPQXNM[MNQMN! QQP! KKPfMQPRMeWQ!\QQJVRKU!YQTTQP!O]!LQ!

LbbJfKKSYQML!\OJLN!TQ[QVNMUL!MP!i,jH!i/jH!i7j!QP!i9j#!3OOJKR!YQN!YOUQJQ!]OQLQJUQYKRNQ!QP!

RKUQJQ! <^6?ZKXNOJ! fMeP! TQ]KRQPLQ! ZKXNOJQP! [OOJ! LQ! UJONQJQ! LMXYNYQML#! -QfQ! YOUQJQ!

LMXYNYQML!YQQZN!QQP!TQRKPUJMeWQ!\QQJVRKU!O]!LQ!KTVOJ]NMQ?!QP!LMZZbVMQ?QMUQPVXYK]]QP#!%P!

i7jH!\OJLN!LQ!XK]MRRKMJQ!\KNQJMPLJMPUMPU!UQSQNQP!S#T#[#!UJK[MSQNJMVXYQ!\QUMPU#!5JOQ[QP!

O]![QJVXYMRRQPLQ!TQNOPWbTbVVQP! NOPQP!QQP![QQR! RKUQJQ! KTVOJ]NMQ! KKP!TMe!'456!LKP!TMe!

NJKLMNMOPQQR! TQNOP! cZKXNOJ! /d! QP! fQRZV!456! cZKXNOJ! ,d#! (QP! KPLQJ!TQ\MeV! [KP!LQ! UJONQJQ!

LMXYNYQML![ORUN!bMN!LQ!LMZZbVMQ\QQJVNKPLH!LMQ!WKP!O]UQSQNQP!\OJLQP!OPLQJ!MP[ROQL![KP!

QQP! QRQWNJMVXY! [QRL#! %P! i7j! \OJLN! UQVNQRL! [OOJ! '456! QQP! LMZZbVMQ\QQJVNKPL! LMQ! NON!

8=!WQQJ!UJONQJ!MV!LKP!LQfQ![KP!NJKLMNMOPQQR!TQNOP#!%P![ORUQPLQ!]KJKUJKZQP!\OJLN!]QJ!N_]Q!

KKPNKVNMPU! KKPUQNOOPL! YOQ! LQ! UQ[ORUQP! [KP! LQVTQNJQZZQPLQ! KKPNKVNMPU! MP! [QJYObLMPU!

VNKKP!SQN!LQ!]OJOVMNQMN#!

B?D?0 2%E'"$K,E(%,M"+"<A)$A),"M,&(+>"%()()A$,
-Q! MPLJMPUMPU! [KP! 6:,! QP! LQ! LMQ]NQ! [KP! YQN! XKJTOPKNKNMQZJOPNH! MPLMQP! XKJTOPKNKNMQ!

QZZQXNMQZ!O]NJQQLNH!fKR!MP!UJONQ!SKNQ!KZYKPUQP![KP!LQ!QMUQPVXYK]]QP![KP!LQ!]OJMgP!QP!LQ!

SKNQ! \KKJMP! LQfQ! [QJTOPLQP! fMeP#! <QQJVNKPL! NQUQP! XKJTOPKNKNMQ! \OJLN! N_]MVXY! MP!



! "@!

[QJVPQRLQ! KKPNKVNMPU! UQNQVN#! %P! i/j! \OJLQP! NQVNQP! [KP! QQP! eKKJ! cM#]#[#! 98! LKUQPd!

bMNUQ[OQJL!TMe!QQP!6:,?XOPXQPNJKNMQ![KP!"a#! %P!]RKKNV![KP!QQP! RKPUQJQ!NQVN]QJMOLQ!fOb!

QQP!NOQPKSQ![KP!LQ!6:,?XOPXQPNJKNMQ!QQP!KPLQJQ!]MVNQ!WbPPQP!fMeP!OS!LQ!LbbJ![KP!LQ!

]JOQZ! VNQJW! NQ! JQLbXQJQP#! 4QN! XKJTOPKNKNMQZJOPN! \OJLN! KKP! LQ! YKPL! [KP!

ZQPORZNKRQrPQWRQbJMPU! TQ]KKRL#! $]QXMZMQW! [OOJ! XKJTOPKNKNMQ! \OJLN! QQP!

W\KRMNQMNV[QJTQNQJMPU! SQN! QQP! ZKXNOJ! "9! [KVNUQVNQRL! [OOJ! '456! N#O#[#! &6! MP! i/j#! 4QN!

]JKWNMVXY![OOJLQQR!YMQJ[KP!WOSN!NON!bMNMPU!TMe!LQ!LMSQPVMOPQJMPU![KP!LQ!TQNOPLQWWMPU!

LMQ![OOJfMQP!LMQPN!NQ!\OJLQP![OOJ!QQP!RQ[QPVLbbJ![KP!"==!eKKJ#!-KKJ!\KKJ![OOJ!&B!QQP!

SMPMSKRQ! TQNOPLQWWMPU! [KP! 89!SS! SOQN! [OOJfMQP! \OJLQPH! MV! TMe! '456! QQP!

TQNOPLQWWMPU! [KP! VRQXYNV! 9!SS! [QJQMVNH! OZ! MV! LbV! QQP! JQLbXNMQ! [KP! SQQJ! LKP! F=a!

SOUQRMeW#!-MN!MV!bMNQJKKJL!MPNQJQVVKPN!SQN!OOU!O]!SKNQJMKKRTQV]KJMPU!OZ![QJ\QfQPRMeWMPU!

[KP!VRKPWQcJQd!XOPVNJbXNMQV#!

B?D?B 2%E'"$K,E(%,M"+"<A)$A),"M,E+A$<UK""A<&R(K$,
-Q!MPLJMPUMPU![KP!fObNO]ROVVMPU!TMe!YQN!UQTJbMW![KP!LOOMfObNQP!MV!Q[QPQQPV!KZYKPWQRMeW!

[KP! LQ! O]QP! ]OJOVMNQMN! QP! LQ! XOPPQXNM[MNQMN! [KP! LQ! ]OJMgP#! -Q! SKNQ! \KKJMP! VXYKLQ!

O]NJQQLN!\OJLN! OOW!SQQ!TQ]KKRL!LOOJ! LQ! QMUQPVXYK]]QP! cOPLQJ! KPLQJQ! UQOSQNJMQ! QP!

KZSQNMPUQPd! [KP! LQ! ]OJMgP#! -Q! [JMQV?LOOM! X_XRM! [QJOOJfKWQP! MSSQJV! QQP!

LJbWOPN\MWWQRMPU! MP! LQ! ]OJMgP! \KKJLOOJ! TQNOPLQRQP! KZV]KNNQP#! -Q! SKNQ! \KKJMP! YQN!

TQ[JMQfQPLQ!\KNQJ!WKP!Q`]KPLQJQP!MV!LQ!UJOONVNQ!TQ]KRQPLQ!ZKXNOJ![OOJ!LQ!YOQ[QQRYQML!

VXYKLQ#! -QfQ! VXYKLQ! \OJLN! bMNUQLJbWN! KRV! SKVVK! KZUQV]KN! SKNQJMKKR! ]QJ! O]]QJ[RKWNQ!

]JOQZVNbW#!:]PMQb\!WKP!SQP!QQP!KKPNKR!SKKNJQUQRQP!NJQZZQP!OS!LQ!NQVNSQNYOLQ!KKP!NQ!

]KVVQP!KKP!LQ!UJONQJQ!\QQJVNKPL![KP!YQN!SKNQJMKKR#!-MN!\OJLN!UQLKKP! MP! i,j!QP! i/j#! %P!

OPLQJfOQW! MP! i/j!\OJLN!YQN!KKPPNKR!X_XRM![QJLbTTQRL![KP!98!PKKJ!"",H!QP!LKP!POU!fMQN!

SQP! UOQLQ! JQVbRNKNQP#! 4QN!SKVVK[QJRMQV! TQ]QJWN! fMXY! PK! "",!X_XRM! NON! =H/!WU^S,H! LKKJ!

\KKJ!SQP!TMe!NJKLMNMOPQQR!TQNOP!SKVVK[QJRMQfQP!KKP[KKJLN!NON!,!WU^S,!PK!/=!X_XRM#!%P!i,j!

\OJLN! YQN! KKPNKR! X_XRM! fQRZV! O]UQLJQ[QP! NON! 8F=H! QQP! POU! KKPfMQPRMeWQJQ! NOQPKSQ#!:OW!

YMQJ!\OJLN!KKPUQNOOPL!LKN!'456!QQP!YOUQJQ!\QQJVNKPL!TMQLN!NQP!O]fMXYNQ![KP!&6!NQUQP!

VXYKLQH!NQPUQ[ORUQ![KP![JMQV?LOOM!TQRKVNMPU#!

B?D?D 2%E'"$K,E(%,M"+"<A)$A),"M,((%)(<)A%;,K""+,P*+$%,$%,P*+$%,
>O\QR! LQ! MPLJMPUMPU! [KP! fObNQP! KRV! [KP! fbbJO]ROVVMPUQP! fKR! UJONQJ! fMeP! QP! UJONQJQ!

UQ[ORUQP!YQTTQP!TMe!QQP!UJONQJQ!]OJOVMNQMN!QP!O]QP!SMXJOVNJbXNbbJ#!-QfQ!SMRMQbWRKVVQPH!

KRVOOW! LQ! TQ]JOQ[MPUVSQNYOLQP! QP! VXYKLQSQNMPU! NQP! UQ[ORUQ! [KP! fbJQP! QP! VbRZKNQP!

\OJLQP!MP![ORUQPLQ!]KJKUJKZQP!K]KJN!TQYKPLQRL#!

B?J 5@4U<&R(K$,

:PLQJSQQJ! OS\MRRQ! [KP! YQN! YOOU! VMRMXK?UQYKRNQ! MP! '456H! NQ! \MeNQP! KKP! LQ! UJONQJQ!

YOQ[QQRYQLQP! XQSQPN! QP! VMRMXK! ZbSQH! WKP! SQP! MP! QQJVNQ! MPVNKPNMQ! VXYKLQ! N#U#[#! 0$)!

[JQfQP#!-Q!QQP[ObLMUVNQ!SKPMQJ!OS!0$)?KKPNKVNMPU! NQ!SQNQPH! MV!LOOJ!YQN!TQVXYOb\QP!

[KP! LQ! Q`]KPVMQ! [KP! LQ! ]JOQZVNbWWQP#! &_]MVXY! \OJLQP! LQ! ]JOQZVNbWWQP! OOW!

OPLQJ\OJ]QP! KKP! QQP! \KJSNQTQYKPLQRMPUH! NQJ! VMSbRKNMQ! [KP! VNOOSTQYKPLQRMPU! LMQ!

'456!MP!LQ!]JKWNMeW!fKR!OPLQJUKKP#!-MN!LQQR![KP!YQN!]JOXQV!MV![KP!UJOON!TQRKPU!KKPUQfMQP!

LMN!fOJUN![OOJ!QQP!fQQJ![OXYNMUQ!OSUQ[MPUH!\KKJMP!0$)!TQ[OJLQJL!\OJLN#!

!

%P!fO\QR!i,j!KRV!i/j!\OJLQP!QXYNQJ!UQJbVNVNQRRQPLQ!JQVbRNKNQP!TQWOSQP#!%P!UQQP![KP!LQ!

bMNUQ[OQJLQ!]JOQ[QP!\OJLN!0$)![KVNUQVNQRL#!%P!i""j!\OJLN!OOW![QJSQRL!LKN!YQN!UQTJbMW!

[KP!VNKKR[QfQRV!MP!'456!UQQP!PQUKNMQ[Q!MP[ROQL!YQQZN!O]!LQ!JQVMVNQPNMQ!NQUQP!0$)#!>OKRV!

UQ\QNQP!MV![OOJ!0$)H!PKKVN!QQP![ORLOQPLQ!UQYKRNQ!KKP!KRWKRM!QP!VMRMXKH![ORLOQPLQ!\KNQJ!



! "A!

POLMUH!\KKJMP!LQ!JQKXNMQ!WKP!]RKKNV[MPLQP#!%P!'456!\OJLQPH!LOOJ!YQN!YOUQ!UQYKRNQ!KKP!

VMRMXK! ZbSQH! KRRQ! KKP\QfMUQ! KRWKRMYObLQPLQ! VNOZZQP! OSUQfQN! MP! 6$4! NMeLQPV! YQN!

OOJV]JOPWQRMeWQ! JQKXNMQSQXYKPMVSQ! [ORUQPV! i""j#! -OOJ! LQ! YOUQ! LMXYNYQML! [KP! '456!

\OJLN!UQLbJQPLQ!LQ!RQ[QPVLbbJ![KP!YQN!TQNOP!SMPLQJ!\KNQJ!MP!YQN!TQNOP!NOQUQRKNQPH!QP!

KR! fQWQJ! PMQN! O]! UJONQ! LMQ]NQ! MP! YQN! TQNOP#!<KNQJ! MVH! PKKVN! QQP! YOOU! KRWKRM?UQYKRNQ! QP!

VMRMXK?UQYKRNQH!QQP!OPOPNTQQJRMeW!QRQSQPN!OS!SQN!0$)?VXYKLQ!UQXOPZJOPNQQJL!NQ!\OJLQPH!!

\KKJLOOJ!YQN!JMVMXO!O]!0$)!fO!UOQL!KRV!OPTQVNKKPLQ!MV!TMe!'456#!

!

4QN!JMVMXO!TQVNKKN!QJ!\QR!MP!LKN!YQN!SQPU]JOXQV!PMQN!O]NMSKKR!UQTQbJNH!\KKJLOOJ!LQ!VMRMXK!

ZbSQ!PMQN!OZ!VRQXYN!UQLMV]QJUQQJL!\OJLN#!-OOJ!VKSQPWRMNNQP![KP!LQ!VMRMXK!ZbSQ!WbPPQP!

ROWKKR!XRbVNQJV![OOJWOSQPH!\KN!\QR!WKP! RQMLQP!NON! ROWKKR!O]NJQLQP![KP!0$)#!4MQJ!SOQN!

SQP!TQYOQLfKKS![OOJ!fMeP#!

B?L 8**+((%)(<)A%;,

B?L?0 7"+<M+"%;,E(%,P*+$%,
>bJQP! WbPPQP! fQQJ! bMNQQPRO]QPLQ! OOJV]JOPUQP! YQTTQPH! KR! PKKJ! UQRKPU! YQN!

NOQ]KVVMPUVUQTMQL#!%P!LQ!RKPLTOb\VQXNOJ!WbPPQP!fbJQP!KZWOSVNMU!fMeP!bMN!]QVNMXMLQP!OZ!

KPLQJQ! KUJQVVMQ[Q! XYQSMVXYQ! VNOZZQP#! :OW! bJMPQ! [KP! [QQ! WKP! fbbJYObLQPL! fMeP! QP!

KUJQVVMQZ![OOJ!TMe[OOJTQQRL!TQNOPPQP![ROQJQP!MP!VNKRRQP#!%P!QQP!YQQR!KPLQJQ!XOPNQ`N!WKP!

MP! QQP! MPLbVNJMgRQ! OSUQ[MPUH! TQNOP! KR! LKP! PMQN! KXXMLQPNQQR! MP! KKPJKWMPU! WOSQP! SQN!

cKUJQVVMQ[Qd!fbJQP#!!

!

-Q! N_]MVXYQ! fbJQP! LMQ! UQTJbMWN! \OJLQP! MP! LbbJfKKSYQML]JOQ[QP! [KP! TQNOP! fMeP!

KfMePfbbJ! KRV! [QJNQUQP\OOJLMUQJ! [KP! LQ! f\KWWQJQ! fbJQPH!SQRWfbbJ! QP! f\K[QRfbbJ! KRV!

[QJNQUQP\OOJLMUQJ![KP!LQ!VNQJWQJQ!fbJQP#!

B?L?B @&R(K$#$&R(%A<#$<,
4OQ\QR! SQP! O]PMQb\! QQP! TQNQJQ! ]JQVNKNMQ! [QJ\KXYN! [KP! '456! N#O#[#! fbbJKKPNKVNMPUH!

LMQPQP!QJ!V]QXMZMQW![OOJ!fbbJKKPNKVNMPU!OOW!KPLQJQ!ZKXNOJQP!MP!KXYN!NQ!\OJLQP!UQPOSQP!

LKP!TMe!KPLQJQ!KKPNKVNMPUQP#!(QP!Q`NJQQS!LMXYNQ!]KWWMPU![KP!LQ!SMXJOVNJbXNbbJ!SKKWN!

LQ! MPLJMPUMPU! [KP! VXYKLQRMeWQ! VNOZZQP! LKP! \QR! SOQMRMeWQJH! YQN! SKKWN! LQ! TQVNKPLLQRQP!

LKKJOS!PMQN! MPQJN! [OOJ! LQ! fbJQP#!4QN! MV! ]QJZQXN!SOUQRMeW! LKN! YQN! TQNOP! TQVNKKN! bMN! cMP!

fbbJd!O]ROVTKJQ!XOS]OPQPNQPH!OZ![OOJ!fbJQP!UQ[OQRMUQ!UJKPbRKNQP#!!

%P! i",j! \OJLN! bMNQQPUQfQN! LKN! XQSQPNYObLQPLQ! SKNQJMKRQPH! fOKRV! XQSQPN]KVNKhVH!

UQ[OQRMU!fMeP![OOJ!fbJQP#!-Q!fbJQP!YQTTQP!MSSQJV!LQ!PQMUMPU!OS!fO\QR!UQY_LJKNQQJLQ!

KRV! PMQN?UQY_LJKNQQJLQ! ]JOLbXNQP! NQ! OPNTMPLQP#! -KKJ! LQfQ! MP! LQ! SQQVNQ! UQ[KRRQP!

O]ROVTKKJ! fMePH! RO]QP! fQ! UQSKWWQRMeW! bMN! YQN! SKNQJMKKR#! -MN! TJQPUN! ROUMVXYQJ\MefQ! QQP!

[QJf\KWWMPU![KP!YQN!SKNQJMKKR! NQ\QQU#!*MQN?O]ROVTKJQ!SKNQJMKRQP![OJSQP!QQP! fKXYNQH!

]OJQbfQ! UQXOJJOLQQJLQ! TJbMPQ! RKKU! KKP! LQ! TbMNQPWKPN! [KP! YQN! PMQN?UQXOJJOLQQJLQ!

]JOQZVNbW#!!

!

4QN! WKP! MPNQJQVVKPN! fMeP! OS! QQP! KR! LKP! PMQN! VNQJWQ! TKVMVXYQ! TbZZQJ! NQ! [OOJfMQP! MP! YQN!

SQPUVQRH! fOLKPMU!LKN!LQ!\QQJVNKPL! NQUQP!fbbJKKPNKVNMPU![QJUJOON!WKP!\OJLQP!fOPLQJ!

POOLfKWQRMeW!LQ!]OJOVMNQMN!TMeWOSQPL!NQ!SOQNQP!JQLbXQJQP#!0RUQSQQP!WKP!SQP![ORUQPV!

i"/j!LJMQ!TQ]KRQPLQ!MP[ROQLVZKXNOJQP!MLQPNMZMXQJQP![OOJ!LQ!\QQJVNKPL![KP!QQP!SKNQJMKKR!

NQUQP! fbbJKKPNKVNMPUI! LQ! ]QJSQKTMRMNQMNH! LQ! KRWKRMPMNQMN! QP! LQ! XYQSMVXYQ! VKSQPVNQRRMPU!

[KP!LQ!TQVNKPLLQRQP#!4QN!WKP!MP!LKN!O]fMXYN!MPNQJQVVKPN!fMeP!OS!TQ]KKRLQ!YOQ[QQRYQLQP!

VMRMXK!ZbSQH![RMQUKV!OZ!KPLQJQ!SMPQJKRQ!NOQ[OQUVQRV!KKP!NQ!\QPLQPH!OSLKN!YMQJLOOJ!QQP!

RKUQJQ!64?UQYKRNQ!\OJLN!TQWOSQPH!Q[QPKRV!RKUQJQ!6K^$M?[QJYObLMPU!MP!LQ!XKRXMbSVMRXKKN!



! "F!

Y_LJKNQP#!'MN! NQVNQP! MP! i"/j!TRMeWN!PKSQRMeW!LKN!YOUQ!YOQ[QQRYQLQP!$M:,H!.Q,:/H! QP! RKUQ!

YOQ[QQRYQLQP!6K:!RQMLQP!NON!QQP!TQNQJQ!JQVMVNQPNMQ!NQUQP!fbbJKKP[KRRQP#!

B?L?D 3$<)#$)R"K$<,
&_]MVXY! WKP! SQP! QJ[OOJ! WMQfQP! OS! JQKRMVNMVXYQ! fbbJXOPXQPNJKNMQV! NQ! UQTJbMWQPH! OS!

]JKWNMVXYQ!NOQ]KVVMPUQP!NQ!TQPKLQJQPH!OZ!QQJLQJ![QJYOOULQ!XOPXQPNJKNMQV!UQTJbMWQPH!OS!

LQ!NQVNLbbJ!cLJKVNMVXYd!NQ!JQLbXQJQP#!%P!UQ[KR![KP!'456!MV!YQN!UQTJbMW![KP!JQKRMVNMVXYQ!

XOPXQPNJKNMQV! \QMPMU! fMP[ORH! OSLKN! LQ! \QQJVNKPL! NQ! UJOON! MV! OS! TMPPQP! QQP!

KKP[KKJLTKJQ! NQVN]QJMOLQ! XOPXRbVMQV! NQ! WbPPQP! NJQWWQP#! %P! i"7j! \OJLN! TMe!

NQVNO]VNQRRMPUQP![KP!SQQJLQJQ!eKJQP!POU!VNQQLV!UQQP!LQUJKLKNMQ![KVNUQVNQRL#!*KKVN!QQP!

YOUQJQ! XOPXQPNJKNMQ! WKP! SQP! OOW! QQP! YOUQJQ! NQS]QJKNbbJ! YKPNQJQPH! QQP! UJONQJ!

XOPNKXNO]]QJ[RKW![OOJfMQPH!OZ!X_XRMVXYQ!TQRKVNMPU!KKP\QPLQP#!!

!

1QP! WKP! VXYKLQ! NQP! UQ[ORUQ! [KP! fbbJKKPNKVNMPU! bMNLJbWWQP! KRV! \MefMUMPUQP! [KP!

KZSQNMPUQPH! SKVVK! QP! VNQJWNQH! SKKJ! Q[QP! UOQL! WKP! SQP! QPWQR! [MVbQQR! QQP! UJKLKNMQ!

LQZMPMgJQP! MP! VXYKLQYOQ[QQRYQML#! 1QP! WKP! KPLQJfMeLV! OOW! fQQJ! PKb\WQbJMU! QQP!

]JOQZVNbW! OPLQJfOQWQP! QP! K#Y#[#! $(1^D)-! QQP! MP\QPLMU! ]JOZMQR! O]VNQRRQP! OS! KKP! NQ!

NOPQP! MP! \QRWQ! SKNQ! LQ! VXYKLQRMeWQ! VNOZ! MP! YQN! SKNQJMKKR! MV! TMPPQPUQLJOPUQP#! BMe!

[QJUQRMeWMPU! [KP! JQVbRNKNQP! MV! YQN! [KP! TMefOPLQJ! UJOON! TQRKPU! LQ! NQVN]KJKSQNQJV! QP!

Q[KRbKNMQXJMNQJMK!SQQ!NQ!PQSQP!MP!LQ![QJUQRMeWMPU!QP!TQVRbMN[OJSMPU#!

!

(J!TQVNKKP![QJVXYMRRQPLQ!]JKWNMVXYQ!NQVNSQNYOLQV![OOJ!fbbJKKPNKVNMPU#!1QP!WKP!WMQfQP!

[OOJ! ]QJSKPQPNQ! OPLQJLOS]QRMPU! MP! QQP! fbbJ! [KP! TQ]KKRLQ! XOPXQPNJKNMQ! cVNKNMVXYQ!

NQVNO]VNQRRMPUdH!OZ!QQJLQJ!WMQfQP![OOJ!QQP!X_XRMVXYQ!fbbJTQRKVNMPU!K#Y#[#!LQ!&05?MPVNKRKNMQ!

cL_PKSMVXYQ!NQVNO]VNQRRMPUdH!TQVXYJQ[QP!MP!i"9j#!:PUQKXYN!\QRWQ!SQNYOLQ!SQP!UQTJbMWNH!

SOQN! SQP! QQP! KKPNKR! ]KJKSQNQJV! UOQL! OPLQJ! XOPNJORQ! YObLQP#! 0RRQJQQJVN! MV! QQP!

XOPVNKPNQ! XOPXQPNJKNMQ! KKP! KUJQVVMQZ! SKNQJMKKR! POLMU! OS! ebMVNQ! XOPXRbVMQV! NQ! NJQWWQP#!

1QP!WKP!LMN!TQJQMWQP!LOOJ!QQP!L_PKSMVXY! NMNJKNMQV_VNQQS!OZH!YOQ\QR!SMPLQJ!KXXbJKKNH!

LOOJ!JQUQRSKNMU![QJ[QJVQP![KP!LQ!O]ROVVMPU#!-Q!ZJQubQPNMQ![KP![QJ[QJVMPU!YKPUN!KZ![KP!

O]VNQRRMPU! NON! O]VNQRRMPUH! MP! ZbPXNMQ! [KP! YQN! UQNQVNQ! TQNOPH! YQN! UQTJbMWNQ! fbbJH! QP!

OSUQ[MPUVZKXNOJQP!fOKRV!LQ![QJLKS]MPUVVPQRYQML![KP!LQ!O]ROVVMPUp!4QN![QJ[QJVQP![KP!

LQ! O]ROVVMPU! MV! Q[QPQQPV! [KP! TQRKPU! OS! LQ! MP[ROQL! [KP! O]ROVVMPU[JQQSLQ! MOPQP! NQ!

TQ]QJWQP#! *KKVN! LQ! XOPVNKPNQ! XOPXQPNJKNMQH! UQWKJKWNQJMVQQJL! LOOJ! QQP! XOPVNKPNQ! ]4?

\KKJLQH!SOQN!SQP!OOW!NJKXYNQP!QQP!XOPVNKPNQ!NQS]QJKNbbJ!NQ![OOJfMQP#!%PLMQP!SQN!QQP!

L_PKSMVXY!NMNJKNMQV_VNQQS!\QJWN!MV!QQP!XOPVNKPNQ!SQPUMPU![KP!LQ!O]ROVVMPU![KP!TQRKPUH!

fOLKN!O[QJKR!LQfQRZLQ!XOPXQPNJKNMQ![OOJ!YKPLQP!MV#!!

!

4QN!&05?V_VNQQSH!OPN\MWWQRL!KKP!LQ!'+QPNH!QP![ORRQLMU!TQVXYJQ[QP!MP!i"9jH!MV!V]QXMZMQW!

OPN\MWWQRL!OS!]JOQZVNbWWQP!NQ!NQVNQP!LOOJ!SMLLQR![KP![QJVPQRLQ!KKPNKVNMPU#!BO[QPLMQP!

MV!LQ!X_XRMVXYQ!TQRKVNMPU!QQP!UOQLQ!TQPKLQJMPU![KP!TQ]KKRLQ!JQKRMVNMVXYQ!VMNbKNMQVH!fOKRV!

MP[ROQL! [KP! NMeLMPUQPH! VNJOSMPU! MP! ]Me]RQMLMPUQPHp! (J! MVH! PKKVN! QQP!SQQNV_VNQQS! K#Y#[#!

RKVQJVNJKRQPH!OOW!QQP! VQSM?KbNOSKNMVXY!TOJVNQRV_VNQQS![OOJfMQPH!\KKJTMe! O]!UQJQUQRLQ!

NMeLVNM]]QP! ROV!SKNQJMKKR! WKP! [QJ\MeLQJL!\OJLQP! [KP!LQ! XMRMPLJMVXYQ!]JOQZVNbWWQP#!-Q!

RKVQJVNJKRQP!SQNQP! LQ! RQPUNQ! NON! KKP! YQN! ]JOQZVNbWH! fOLKN!SQN! XOPXRbVMQV! WKP! NJQWWQP!

O[QJ! LQ! LMKSQNQJ! cQ[ORbNMQd! [KP! LQ! ]JOQZVNbWWQPH! KRVOOW! O[QJ! LQ! Jb\YQML! [KP! LQ!

]JOQZVNbWWQP#!4MQJTMe!MV!YQN!TQRKPUJMeW!QQP!OPLQJVXYQML!NQ!SKWQP!NbVVQP!LQ!VXYKLQ!N#U#[#!

LQ!XYQSMVXYQ!KKPNKVNMPU!QP!LQfQ!N#U#[#!YQN!TOJVNQRQPH!OS!MPNQJZQJQPNMQ!cVb]QJ]OVMNMQd![KP!

TQMLQP! NQ![QJSMeLQP#!([QPQQPV![KP!TQRKPU! MV!LKN!LQ!]JOQZVNbWWQP!QP!LQ!O]ROVVMPU![KP!

VXYKLQRMeWQ!VNOZ!NMeLQPV!YQN!TQ]JOQ[QP!UQVXYQMLQP!fMeP#!-MN!MV!POLMU!OS!NQ![QJSMeLQP!LKN!



! ,=!

QJ!Q[QPNbQQR!QQP!TKVMVXYQ!TbZZQJ![KP!YQN!QPQ!]JOQZVNbW!QQP!TQVXYQJSMPU![OOJfMQN![OOJ!

LQ!KPLQJQ!]JOQZVNbWWQPH![OOJKR!TMe!]JOQZVNbWWQP![KP![QJVXYMRRQPLQ!VKSQPVNQRRMPU#!!

B?L?J 3$<)$%,#$),#$'=P**+,$%,PV(E$'P**+,
>O\QR! MP! i/j! KRV! MP! i7j! \OJLQP! UOQLQ! NON! bMNVNQWQPLQ! JQVbRNKNQP! O]UQNQWQPL! [OOJ! LQ!

\QQJVNKPL! [KP! '456! N#O#[#! fbbJKKP[KRRQP#! (J! \QJLQP! fO\QR! ]JOQ[QP! bMNUQ[OQJL! SQN!

SQRWfbbJ! KRV!SQN! f\K[QRfbbJ#! BQMLQ! fbJQP! fMeP! VNQJWQ! fbJQP#! %P! LQ!SMRMQbWRKVVQP! fMQN!

SQP!LKN!QQP!OPLQJVXYQML!\OJLN!UQSKKWN! MP!f\KWWQH!UQSMLLQRLQ!QP!VNQJWQ!fbJQP#!1QP!

fOb! LbV! [OOJ! LQ! [ORRQLMUYQML! PKKJ! mmP! fbbJ! [KP! QRWQ! XKNQUOJMQ! SOQNQP! WMeWQPH! SKKJ!

KKPUQfMQP! SQP! YMQJ! YQN! QZZQXN! O]! '456! OPLQJfOQWNH! WKP! SQP! [QJ\KXYNQP! LKN! LQ!

MPNQJKXNMQ!NbVVQP!YQN!TQNOP!QP!LQ!f\KWWQ!fbJQP![QJ\KKJROOVTKKJ!MV#!!

!

%P! i/j! fMeP! NQVNQP! bMNUQ[OQJL! SQN! f\K[QRfbbJH! S#T#[#! LQ! &05?MPVNKRRKNMQ#! (J! \QJL! QQP!

fbbJXOPXQPNJKNMQ![KP!=H9!Sa!KKPUQ\QPLH!QP!QRW!]bPN!O]!YQN!]JOQZVNbW!\KV!"^/![KP!LQ!

NMeL! OPLQJUQLOS]QRL! MP! LQ! fbbJO]ROVVMPU#! :]SQJWQRMeW! UQPOQU!\QJLQP! TMe! LQfQ! ]JOQZ!

VRQXYNQJQ! JQVbRNKNQP! O]UQNQWQPL! [OOJ! YQN! '456! LKP! [OOJ! LQ! JQZQJQPNMQSOJNQRH! QQP!

NJKLMNMOPQQR! TQNOP! SQN! YOOUO[QPVRKWH! PK! ",!\QWQP! KKPNKVNMPU#! -Q! VXYKLQ! \KV! QQP!

UJOONNQOJLQ! "=!WQQJ! UJONQJ! LKP! LQ! VXYKLQ! TMe! YQN! JQZQJQPNMQTQNOP! cQQP! TQNOP! SQN!

YOOUO[QPVRKW! XQSQPNd#! 4QN! '456! [QJNOOPLQ! QQP! UJONQJQ! Q`]KPVMQ! LOOJ! LQ! XYQSMVXYQ!

MPNQJKXNMQH!KRVOOW!QQP![QQR!UJONQJ!SKNQJMKKR[QJRMQV!LOOJ!YQN!TOJVNQRQP#!!

!

&_]MVXY! [OOJ! f\K[QRfbbJ! MV! LQ! bMNUQV]JOWQP! f\QRRMPU! [KP! YQN! KKPUQNKVNQ! SKNQJMKKR#!

4MQJLOOJ! TQWOSN! SQP! [OOJ! LQ! Q[ORbNMQ! [KP! LQ! ]JOQZVNbWVNJKKR! MP! LQ! NMeL! QQP!

fKKU]KNJOOPH! LOOJ! YQN! XOPNMPb! NOQPQSQP! [KP! LQ! VNJKKR! LOOJ! XYQSMVXYQ! KKPNKVNMPUH! QP!

[QJ[ORUQPV!KZPQSQP![KP!LQ!VNJKKR!LOOJ!TOJVNQRQP#!-MN!MP!NQUQPVNQRRMPU!NON!KKPNKVNMPU!LOOJ!

SQRWfbbJH!\KKJ!UQQP!f\QRRMPU!\OJLN!\KKJUQPOSQP#!:]!0ZTQQRLMPU!A!bMN!i"9j!\OJLN!LMN!

[QJVXYMR!MP!VXYKLQ]KNJOOP!UQrRRbVNJQQJLH!\KKJTMe![OOJ!LQ!LJMQ!N_]QV!TQNOP!QQP!6(1!R!7,#9!

4$)^!20!\QJL!UQTJbMWNH!SQN!QQP!<^6?ZKXNOJ![KP!=H7=#!3OOJ!N_]Q!%%H!\QJL!/=!WU^S/!VMRMXK!

ZbSQ!NOQUQ[OQUL#!!

!

!
)LMNNOPQRS$DI$!QUVN\N]ZN]URPN]QRS$ZUR$a][NLW\bddNR$MO[[\SNW\NOP$UUR$`bb]UUR\UW\QRSg$Q1L1Z1$YN\$UUR\UO$

UUR\UW\QRSWXTXOQg$Z[[]$NR$RU$M[]W\NONR$^%9_$



! ,"!

B?N GR'"+AK$U((%)(<)A%;,

B?N?0 7"+<M+"%;,E(%,&R'"+AK$%,
6YROJMLQ?KKPNKVNMPU! WKP! [OOJWOSQP! MP! [QJVXYMRRQPLQ! OSUQ[MPUQP#! %P! QQP! SKJMQPQ!

OSUQ[MPU!\OJLQP!LQ!XYROJMLQV!KKPUQ[OQJL!LOOJ!YQN!fQQ\KNQJ#!4MQJTMe!\OJLN!MP!VOSSMUQ!

UQ[KRRQP! LQ! XYROOJKKPNKVNMPU! POU! [QJVNQJWN! LOOJ! UQNMeLQP\QJWMPUH! \KKJLOOJ! QQP!

X_XRMVXYQ! TQRKVNMPU! [KP! YQN! TQNOP! OPNVNKKN#! -Q! PQZKVNQ! MP[ROQL! [KP! LQfQ! X_XRMVXYQ!

TQRKVNMPU! \OJLN! OPLQJSQQJ! TQPKLJbWN! MP! i"7j#! (QP! KPLQJQ! TJOP! [KP! XYROJMLQV! [ROQMN!

[OOJN! bMN! YQN! UQTJbMW! [KP! LOOMfObNQP! O]! \QUQP#! 4MQJ! \OJLN! LQ! XYROJMLQKKPNKVNMPU!

UQVb]QJ]OPQQJL!SQN!YQN!VXYKLQRMeWQ!QZZQXN![KP!X_XRMVXYQ![JMQV?LOOM!X_XRM#!

B?N?B @&R(K$#$&R(%A<#$<,
-Q!JQLQP!\KKJOS!XYROJMLQ?MPLJMPUMPU!VXYKLQRMeWQ!UQ[ORUQP!YQQZN!MV!N\QQRQLMU#!(PQJfMeLV!

MV! LQ! KKP\QfMUYQML! [KP! XYROJMLQP! MP!YQN! TQNOP! mmP! [KP!LQ! [OOJPKKSVNQ! JQLQPQP![OOJ!

[JOQUNMeLMUQ!XOJJOVMQ![KP!LQ!TQNOP\K]QPMPUH!fOKRV!TQ[QVNMUL!MP!i"8j#!-Q!XYROJMLQ?MOPQP!

[KRRQP! MSSQJV! LQ! ]KVVMQ[Q! TbZZQJ! JOPL! LQ! \K]QPMPU! KKPH! fOLKN! LQ! PKNbbJRMeWQ!

TQVXYQJSMPU![KP!YQN!VNKKR![QJL\MePN#!4QN! ZKRQP![KP!LQ!VNKKR\K]QPMPU!WKP!OS!Q[MLQPNQ!

JQLQPQP! LJKSKNMVXYQ! UQ[ORUQP! YQTTQPH! fQWQJ! [OOJ! LJKUQPLQ! QRQSQPNQP#! %PLMQP! LQ!

\K]QPMPU!MP!LMQ!SKNQ!UQXOJJOLQQJL!MV!LKN!YQN!UQQP!WJKXYNQP!SQQJ!WKP!O]PQSQPH!YQQZN!

LMN!PKSQRMeW!KRV!UQ[ORU!LKN!YQN!TQNOPPQP!QRQSQPN!KRV!UQYQQR!OOW!UQQP!NJQWWJKXYNQP!SQQJ!

WKP!O]PQSQP#!0PLQJfMeLVH!WKP!TMe!QJPVNMUQ!XOJJOVMQ![KP!LQ!\K]QPMPU!YQN!XOJJOVMQ]JOXQV!

Q`]KPVMQZ!\OJLQPH!\KKJLOOJ!YQN!TQNOP!fQRZ!OOW!VXYKLQ!O]ROO]N#!!!

!

$XYKLQ! NQP! UQ[ORUQ! [KP! XYROJMLQ! MPLJMPUMPU! \OJLN! N_]MVXY! UQSQNQP! QP! bMNUQLJbWN! [MK!

SKVVK[QJRMQV![KP!LQ!]JOQZVNbWWQP#!:OW!YQN![MVbQQR![KVNVNQRRQP![KP!TKJVN[OJSMPUH!OZ!YQN!

\MeLQJ!\OJLQP! [KP! TQVNKKPLQ! TKJVNQPH! MV! QQP!SKPMQJ! OS! VXYKLQ! [KVN! NQ! VNQRRQP! QP! NQ!

TQVXYJMe[QP#!

B?N?D 3$<)#$)R"K$<,
3QJVXYMRRQPLQ! NQVNSQNYOLQV!QP!]JOXQLbJQV!fMeP![OOJ!YKPLQP!OS!XYROJMLQ?MPLJMPUMPU! NQ!

TQ]KRQP#! 4QN! LOQRH! PKSQRMeW! YQN! [KVNRQUUQP! [KP! QQP! XYROJMLQ]JOZMQRH! MV! \QR! NQRWQPV!

YQNfQRZLQ#! %P! QQJVNQ! MPVNKPNMQ! \OJLN! O]! PKNbbJRMeWQH! LKP! \QR! O]! UQL\OPUQP! \MefQH!

XYROJMLQP!LOOJ!QQP!]JOQZVNbW!UQLJQ[QP#!3QJ[ORUQPV!\OJLN!YQN!]JOZMQR!O]QPUQV]RQNQP!QP!

TQV]JQPWQRL!SQN!fMR[QJPMNJKKN#!-Q!XYROJMLQ?MPLJMPUMPU!WKP!LKP!OZ\QR![MVbQQRH!OZ\QR!LOOJ!

SMLLQR![KP!NMNJKNMQVH!OZ\QR!OPLQJ!SMXJOVXOO]!UQKPKR_VQQJL!\OJLQP#!

!

%P! i"8j! \OJLQP! fO\QR! LQ! ]KVVMQ[Q^PKNbbJRMeWQ! SQNYOLQ! KRV! LQ! UQL\OPUQP! SQNYOLQ!

bMNUQRQUL!QP!NOQUQ]KVN#!BMe!LQ!PKNbbJRMeWQ!SQNYOLQ![MPLN!XYROJMLQ?MPLJMPUMPU!]RKKNV!LOOJ!

UQ\OPQ!LMZZbVMQ![KP!LQ!XYROJMLQ?MOPQP!OPLQJ! MP[ROQL![KP!YQN!XOPXQPNJKNMQUJKLMgPN#!-MN!

\OJLN!TQVXYJQ[QP!LOOJ!LQ!\QNNQP![KP!.MXW#!(QP!TQ]KKRL![ORbSQ!*K6R?O]ROVVMPU!\OJLN!

MP!QQP!JQVQJ[OMJ!TO[QP!QQP!O]!mmP!fMeLQ!PK!SQN!Q]O`_!TQWRQQL!]JOQZVNbW!UQ]RKKNVN#!-Q!

XOPXQPNJKNMQ! [KP! LQfQ! O]ROVVMPU! \OJLN! XOPVNKPN! UQYObLQP#! :]! TKVMV! [KP! YQN!

XOPXQPNJKNMQ]JOZMQR!WKP!SQP![QJ[ORUQPV!LQ!VXYMePTKJQ!LMZZbVMQXOgZZMXMgPN!TQ]KRQP#!!

!

3KWQJH!QP!fQWQJ!MP!UQ[KR![KP!'456H!MV!YQN!QXYNQJ!PbNNMUQJ!QP!]JKWNMVXY!YKKRTKKJLQJ!cSQN!

OOU! O]! bMN[OQJMPUVNQJSMePd! OS! SQN! UQL\OPUQP! SMUJKNMQ! [KP! LQ! XYROJMLQ?MOPQP! NQ!

\QJWQP#!-QfQ!UQL\OPUQP!SMUJKNMQ!\OJLN!MP!LQ!YKPL!UQ\QJWN!LOOJ!YQN![OOJfMQP![KP!QQP!

V]KPPMPUV[QJVXYMR!O[QJ!YQN!]JOQZVNbW!QP!YQN![OOJfMQP![KP![QJVXYMRRQPLQ!O]ROVVMPUQP!KKP!

TQMLQ! WKPN! [KP! YQN! ]JOQZVNbW! LMQ! JQV]QXNMQ[QRMeW! LMQPVN! LOQP! KRV! WKNYOLMVXYQ! QP!



! ,,!

KPOLMVXYQ! O]ROVVMPU#! 0KP! LQ! YKPL! [KP! LQfQ! SQNYOLQ! \OJLN! LQ! SMUJKNMQXOgZZMXMgPN!

TQ]KKRL#!

!

BQMLQ!SQNYOLQP! RQ[QJQP! XOgZZMXMgPNQP! LMQ! [QQR! RKUQJ! fMeP! [OOJ!)56! QP!'456!LKP! [OOJ!

NJKLMNMOPQQR!TQNOPH!OZ!LQ!MPLJMPUMPU![OOJ!LQfQ!TQMLQ!TQNOPVOOJNQP!MV!LbV![QQR!RKUQJ!LKP!

[OOJ!NJKLMNMOPQQR!TQNOP#!>O!MV!LQ!SMUJKNMQXOgZZMXMgPN![KP!QQP!cSQXYKPMVXY!PKTQYKPLQRLQd!

)56!QQP!ZKXNOJ!9=!RKUQJ!LKP!QQP!NJKLMNMOPQRQ!6/=!TQNOP#!

!

%P! i,j! \OJLN! '456! TQ]JOQZL! O]! XYROJMLQ?MPLJMPUMPU! [ORUQPV! 0$&1! JMXYNRMePQP!

c0$&1!6!",=,?=9dH!QP!'456!TRMeWNH!O]PMQb\!QJU!UOQL!NQ!VXOJQP!O]![RKW![KP!JQVMVNQPNMQ!

NQUQP! XYROJMLQ?MPLJMPUMPU#! 1OPVNQJV! [KP! [QJVXYMRRQPLQ! LMQ]NQV! MP! LQ! O]! XYROJMLQP!

TQRKVNNQ! ]JOQZVNbWWQP! \QJLQP! UQKPKR_VQQJL#! -Q! UQSQNQP! \KKJLQP! [OOJ! YQN!

XYROJMLQUQYKRNQ! MP! YQN! SKNQJMKKR! \KJQP! NQRWQPV! RKUQJ! LKP! LQ!SQQNZObNH! YQNUQQP! QJ! O]!

\MeVN!LKN!LQ!XYROJMLQ?MPLJMPUMPU!fQQJ!RKKU!MV#!*KTQYKPLQRMPUH!OPUQKXYN!LQ!VOOJNH!YKL!O]!

LQ! MP! i,j! UQNQVNQ! SQPUVQRV! QQP! ]OVMNMQ[Q! MP[ROQL! O]! LQ! \QQJVNKPL! NQUQP! XYROJMLQ?

MPLJMPUMPU#! -OOJ! SQXYKPMVXYQ^NYQJSMVXYQ! PKTQYKPLQRMPU! \OJLN! MSSQJV! LQ!

SMXJOVNJbXNbbJ!LMXYNQJ!UQSKKWNH!\KKJLOOJ!MPLJMPUMPU!QP!LMZZbVMQ!SOQMRMeW!fMeP#!

!

%P!i/j!\OJLN!'456!TQ]JOQZL!O]!XYROJMLQ?MPLJMPUMPU![ORUQPV!LQ!*OJLNQVN!c*&!BbMRL!77/d!

SQNYOLQ! c$XKPLMPK[MVXYQ! VNKPLKKJLQPd#! -QfQ! SQNYOLQ! SKKWN! UQTJbMWN! [KP! YQN! JQQLV!

[QJSQRLQ! V]KPPMPUV[QJVXYMR! NQJ! TQ[OJLQJMPU! [KP! LQ! XYROJMLQ?MPLJMPUMPU#! -QfQ!

NQVNSQNYOLQ! RKKN! NOQ! [QJVXYMRRQPLQ! ]KJKSQNQJV! NQ! RKNQP! [KJMgJQPH! PKKJSKNQ! LQ!

TQNOPW\KRMNQMN#!-OOJ!LQ!]KJKSKNQJV!NMeL!QP!V]KPPMPU!KKP!NQ!]KVVQPH!WKP!QJ[OOJ!UQfOJUL!

\OJLQP!LKN!YQN!SMUJKNMQZJOPN!SOOM!SQQNTKKJ!MV#!4MQJTMe!SOQN!SQP!MP!UQLKXYNQP!YObLQP!

LKN! MPLJMPUMPUVLMQ]NQV! [KP! [QJVXYMRRQPLQ! ]JOQZVNbWWQP! PMQN! JQXYNVNJQQWV! [QJUQRQWQP!

WbPPQP!\OJLQP#!3QJUQRMeWMPU![KP!LQ!]JQVNKNMQV!WKP!QPWQR!LOOJ!LQ!SMUJKNMQXOgZZMXMgPNQP!

PKKVN!QRWKKJ!NQ!RQUUQP#!-Q!bMN[OQJMPUVSQNYOLQ!QP!NQ!YKPNQJQP!POJS!\OJLQP!NOQUQRMXYN!MP!

LQ!]JKWNMVXYQ!UQLQQRNQ![KP!LMN!NYQVMV[QJVRKU#!BMe!LQ!bMNUQ[OQJLQ!NQVNQP!MP!i/jH!\OJLN![OOJ!

'456! QQP! LMZZbVMQXOgZZMXMgPN! UQ[OPLQP! LMQ! QQP! ZKXNOJ! 9=! NON! 9==! WRQMPQJ! MV! LKP! [OOJ!

NJKLMNMOPQQR!TQNOP#!
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B?Q @*'C(()((%)(<)A%;,

B?Q?0 7"+<M+"%;,E(%,<*'C()$%,
4OQ\QR! TQNOPKKPNKVNMPU!LOOJ! fObNQP! [QJVXYMRRQPLQ!]JKWNMVXYQ! MP[bRRMPUQP!WKP!WJMeUQPH!

QP! [QJVXYMRRQPLQ! fObNQP! MP! KKPSQJWMPU! WOSQPH! \OJLN! [KKW! MP! LQ! QQJVNQ! ]RKKNV! PKKJ!

VbRZKNQP! UQWQWQP#! -MN! OS\MRRQ! [KP! QQP! KKPNKR! V]QXMZMQWQ! VXYKLQSQXYKPMVSQP! LMQ! MP!

\QJWMPU! NJQLQP! QPQJfMeLVH! SKKJ! [OOJKR! OOW! OS\MRRQ! [KP! LQ! ]JKWNMVXYQ! JQRQ[KPNMQ!

KPLQJfMeLV#!$bRZKNKKPNKVNMPU!MV!QQP![QQR[OOJWOSQPL!ZQPOSQQP!MP!QQP!SKJMQPQ!OSUQ[MPUH!

MP!QQP!MPLbVNJMgRQ!OSUQ[MPU!OZ!MP!JMORQJMPUVPQN\QJWQP#!!

!

%P! VOSSMUQ! JQUMOhV! NJQZN! SQP! YOUQ! VbRZKKNXOPXQPNJKNMQV! KKP! MP! LQ! TOLQSH! MP! YQN!

UJOPL\KNQJ#!%P!(bJO]K!MV!LQ!XOPXQPNJKNMQ![KP!LQ!VbRZKNQP!VRQXYNV!fQRLQP![KP!LMQ!OS[KPU!

LKN! YQN! TQNOP! QJ! RKVN! [KP! OPLQJ[MPLN#! %P! -bMNVRKPL! \OJLN! [ORUQPV! i"@j! MP! VOSSMUQ!

JM[MQJQP!VbRZKKNXOPXQPNJKNMQV!UQ[OPLQP!NbVVQP!LQ!"9==!QP!/===!SU^R#!&_]MVXY!MV!LMN!YQN!

UQ[KR! MP! c[OOJSKRMUQd! SMePUQTMQLQPH! \KKJ! QQP! VNQJWQ! TOLQS?! QP!

UJOPL\KNQJ[QJOPNJQMPMUMPU! MV! O]UQNJQLQP#! -MN! WKP! fQRZV! eKJQP! PK! YQN! O]UQ[QP! [KP! LQ!

SMePQP!POU!YQN!UQ[KR!fMeP#!!

!

&_]MVXY! \OJLN! TMe! ]JOQZO]VNQRRMPUQP! QP! TMe! OPLQJfOQW! PKKJ! VbRZKKNKKPNKVNMPU! UQ\QJWN!

SQN!N\QQ!VbRZKKNXOPXQPNJKNMQV#!(QP!XOPXQPNJKNMQ!LMQ!LMXYN!KKPRQbPN!TMe!LQ!\QJWQRMeWYQMLH!

"9==!OZ!/===!SU^RH!QP!QQP!O[QJLJQ[QP!XOPXQPNJKNMQ!OS!LQ!LQUJKLKNMQ!NQ![QJVPQRRQP!QP!

LQ!QZZQXNQP!QJ[KP!bMN!NQ![QJUJONQP#! %P!LQ!bMN[OQJMPUV]JOXQLbJQ!LMQ! MP!LQ!)<&4!0KXYQP!

\OJLN!UQTJbMWN!c00!""#"#AAd!\OJLN!KRV!VNQJWQ!XOPXQPNJKNMQ!/=#===!SU^R![OOJUQVXYJQ[QP#!

*b! MV! LQfQ! XOPXQPNJKNMQ! \QR! O[QJLJQ[QP! PKKJ! (bJO]QVQ! POJSQPH! OSLKN! SQP! YMQJ!

LQJUQRMeWQ! XOPXQPNJKNMQV! MP!LQ!]JKWNMeW!PMQN! NQUQPWOSNH!SKKJ!LQ! XOPXQPNJKNMQV!\KKJ!LQ!

TOb\MPLbVNJMQ! QRLQJV! SQQ! \OJLN! UQXOPZJOPNQQJLH! TJQPUQP! LQfQ! \KKJLQP! \QR! MP! QQP!

KPLQJ!]QJV]QXNMQZ#! %P!i"Aj!TMe[OOJTQQRLH!\KKJ!bMNUQTJQML!OPLQJfOQW!\OJLN!UQLKKP!PKKJ!

VbRZKKNKKPNKVNMPU!LOOJ!VbRZKKN[QJ[bMRMPU!MP!LQ!TOLQSH!RQQVN!SQP!LKN!MP!6YMPK!cDMPeMKPUdH!

\KKJLQP! NON! TO[QP! LQ! ,"#===!SU^R!\OJLQP! O]UQSQNQP#! -MN! TQNQWQPN! QQP!\KKJLQ!SQN!

ZKXNOJ! @! YOUQJ! LKP! \KN! MP! -bMNVRKPL! \OJLN! UQ[OPLQP#! BQNOP! LKN! UOQL! ]JQVNQQJN! TMe!

VbRZKKNKKPNKVNMPUV]JOQ[QPH! fQRZV! TMe! XOPXQPNJKNMQV! [KP! /=#===!SU^RH! MV! MP! LQfQ!

OSVNKPLMUYQLQP!QQP!KTVORbNQ!POOLfKKW#!

!

(QP!TQRKPUJMeWQ! NOQ]KVVMPU! [KP! VbRZKKNKKPNKVNMPU!LOOJ! [QJOPNJQMPMUL! UJOPL\KNQJ! MV! LQ!

KKPNKVNMPU![KP!NbPPQRV!i"Aj#!([QPQQPV!MP!6YMPKH!MP!LQ!BKMeMKRMPU!NbPPQRH!QQP!VXYKWQR!MP!LQ!

V]OOJRMeP! NbVVQP! 6YQPULb! QP! ;bPSMPUH!\OJLQP! MP! YQN! LJKMPKUQV_VNQQS! [KP! LQ! NbPPQR!

$:7?,! k! XOPXQPNJKNMQV! NON! /,#7@9!SU^R! \KKJUQPOSQP#! %PLMQP! MP! LQfQ! OSVNKPLMUYQLQP!

UQQP! SKKNJQUQRQP! \OJLQP! UQNJOZZQP! OS! YQN! TQNOP! YMQJ! NQUQP! NQ! \K]QPQPH! fKR! LQ!

RQ[QPVLbbJ![KP!YQN!TQNOP!LKN!SQN!LQfQ!XOPXQPNJKNMQV!MP!KKPJKWMPU!WOSN![KP!WOJNQ!LbbJ!

fMeP#!

B?Q?B @&R(K$#$&R(%A<#$<,,
-Q! N_]MVXYQ! VXYKLQSQXYKPMVSQP! NQP! UQ[ORUQ! [KP! VbRZKKNKKPNKVNMPU! fMeP! TKJVNQPH!

ROVWOSQP! [KP! TQNOPVXYKRQP! [KP! LQ! TQNOPO]]QJ[RKWH! OZ! KRUQSQQP! VNQJWNQ[QJRMQV! LOOJ!

OPN\MWWQRQP![KP!QQP!UJO[QJQ!]OJOVMNQMN#!-Q!XYQSMVXYQ! JQKXNMQ!LMQ!LQ! VbRZKNQP!KKPUKKP!

SQN! Y_LJKNKNMQ]JOLbXNQP! [KP! YQN! XQSQPN! fOJUN! [OOJ! LQ! ]JOLbXNMQ! [KP! QQP! KKPNKR!

VXYKLQRMeWQ! QP! fQRZV! LQVNJbXNMQ[Q! VNOZZQP#! *KKVN! UM]V[OJSMPUH! QQP! Q`]KPVMQZ! ]JOXQV! LKN!

TKJVN[OJSMPU![QJOOJfKKWNH!QP!LQ![OJSMPU![KP!QQP!KKPNKR!UQR]JOLbXNQPH!MV![OOJPKSQRMeW!
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LQ! ]JOLbXNMQ! [KP! QNNJMPUMQN! NQ! [JQfQP#! -MN! ]JOXQV! MV! SQQJ! POU! LKP! UM]V[OJSMPU! QQP!

Q`]KPVMQZ!]JOXQV#!!

!

([QPKRV! TMe! fbbJKKPNKVNMPUH! \OJLN! MP! i"/j! [KVNUQVNQRL! LKN! LQ! XOPXQPNJKNMQ! [KP! YQN!

KUJQVVMQZ! KUQPV! QQP! MP[ROQL! YQQZN! O]! YQN! O]NJQLQPL! VXYKLQSQXYKPMVSQ#! >O! MV! TMe! RKUQ!

XOPXQPNJKNMQV!PKNJMbSVbRZKKN!LQ![OJSMPU![KP!QNNJMPUMQN!O[QJ\QUQPLH! NQJ\MeR!TMe!YOUQJQ!

XOPXQPNJKNMQV! PKNJMbSVbRZKKN! QQJLQJ! UM]V[OJSMPU! NQ! [JQfQP! MV#! 0KPUQfMQP! TQMLQ!

JQKXNMQ]JOLbXNQP!QQP!KPLQJQ!SKNQ![KP!Q`]KPVMQUQLJKU!YQTTQPH! MV!LMN!OPLQJVXYQML!\QR!

[KP!TQRKPU!TMe!YQN!NJQWWQP![KP!XOPXRbVMQV#!-MN!SOQN!SQP!LbV!MP!UQLKXYNQP!YObLQP!TMe!LQ!

WQbfQ! [KP! LQ! TQ]JOQ[MPUVSQNYOLQ#! 0PLQJQ! SKPMQJQP! OS! LQ! JQKXNMQVPQRYQML! NQ!

TQrP[ROQLQP! fOPLQJ!LQ! XOPXQPNJKNMQ! KKP! NQ!]KVVQPH! [ORUQPV! i"FjH! MV! LQ! KZSQNMPUQP![KP!

YQN!UQNQVNQ!]JOQZVNbW![QJWRQMPQPH!OZ!LQ!<^6?ZKXNOJ!RKNQP!NOQPQSQP#!

!

*KKVN! LQfQ! XYQSMVXYQ! VXYKLQSQXYKPMVSQ! NJQQLN! QJ! Q[QPQQPV! WJMVNKRRMVKNMQ! O]! [KP!

fObNTQVNKPLLQRQP!MP!LQ!]OJMgP![KP!LQ!UQY_LJKNQQJLQ!XQSQPN]KVNK!i"/j#!(J!NJQQLN!QXYNQJ!

UQQP!LJbW!O]! NQP! UQ[ORUQ! [KP!LMN! Z_VMVXY!]JOXQVH! fOLKN!LMN! UQQP!LQVNJbXNMQ[Q! UQ[ORUQP!

YQQZN#!

!

(QP! TQRKPUJMeW! OPLQJVXYQML! LKN! LMQPN! NQ!\OJLQP! UQSKKWN! MP! VbRZKKNKKPNKVNMPU! MV! OZ! LQ!

OOJfKKW! MP\QPLMUH! LKP! \QR! bMN\QPLMU! MV! i,=j#! BMe! MP\QPLMUQ! VbRZKKNKKPNKVNMPU! MV! LQ!

VbRZKKNTJOP!LOOJ!QQP!OPUQRbWWMUQ!SKNQJMKKRWQbfQ!JQQLV![KP!TMe!YQN!SQPUQP!MP!YQN!TQNOP!

[QJ\QJWN#! BMe! XYQSMVXYQ! JQKXNMQV! MP! YQN! YKJN! [KP! YQN! TQNOPH! fbRRQP! LQ! LQVNJbXNMQ[Q!

UQ[ORUQP!LQV!NQ!LJKSKNMVXYQJ!fMeP#!1OUQRMeWV!fKR!LQ!VXYKLQ!TMe!'456!UJONQJ!fMeP!LKP!TMe!

NJKLMNMOPQQR!TQNOP!TMe!MP\QPLMUQ!VbRZKKNKKPNKVNMPUH!LKKJ!LQ!Q`]KPVMQSOUQRMeWYQLQP!MP!LQ!

LMXYNQ!SMXJOVNJbXNbbJ![KP!'456!SMPLQJ![OOJ!LQ!YKPL!RMUUQP#!-Q!YOUQJQ!NJQWVNQJWNQ![KP!

bRNJK!YOUQVNQJWNQTQNOPH! NQP!O]fMXYNQ![KP! NJKLMNMOPQQR!TQNOPH!TRMeWN!KRVPOU!OPNOQJQMWQPL!

OS!LQfQ!MPNQJPQ!WJKXYNV\QJWMPU!O]!NQ![KPUQP#!%P!UQ[KR![KP!Q`NQJPQ!VbRZKKNKKPNKVNMPU!MV!

LQ! OOJfKKW! [ORRQLMU! bMN\QPLMU#! -Q! RKUQ! ]QJSQKTMRMNQMN! [KP! '456! WKP! YMQJTMe! \QR! QQP!

MPNQJQVVKPN![OOJLQQR!TMQLQP!NQP!O]fMXYNQ![KP!NJKLMNMOPQQR!TQNOP#!

B?Q?D GR$#A<&R$,(%('W<$,E(%,K$,<&R(K$#$&R(%A<#$<,
)QKXNMQ!NbVVQP!VbRZKNQP!QP!LQ!TQVNKPLLQRQP![KP!TQNOP!MV!PMQNV!bMNfOPLQJRMeWV#!(J!\OJLQP!

fQRZV!O]fQNNQRMeW! VbRZKNQP! NOQUQ[OQUL!KKP!YQN!TQNOPJQXQ]NH!TMe[OOJTQQRL!OPLQJ!LQ![OJS!

UM]V!OZ!KPY_LJMQNH!OS!LQ!OPVNbMSMUQ!JQKXNMQ![KP!XKRXMbSNJMKRbSMPKKN!c6/0d!SQN!\KNQJ!NQ!

NQS]QJQP#! 4QN! 6/0! JQKUQQJN! SQN! YQN! VbRZKKNYObLQPL! ]JOLbXN! NON! QNNJMPUMQNH! [ORUQPV!

[ORUQPLQ!JQKXNMQI!

!

!

!

-QfQ!]JMSKMJQ!OZ!POJSKRQ!QNNJMPUMQN[OJSMPU!c((.I!(KJR_!(NNJMPUMNQ!.OJSKNMOPd![OJSN!MP!

LQ!]RKVNMVXYQ!ZKVQ![KP!YQN!TQNOP!cLOJSKPNQ!]QJMOLQd!UQQP!UQ[KKJ![OOJ!LQ!TQNOPVNQJWNQH!

LKKJ! YQN! TQNOP! POU! [JMe! WKP! bMNfQNNQP#! 4QN! QNNJMPUMQN! RQUN! QQP! XOKNMPU! JOPLOS! LQ!

XQSQPNLQQRNeQVH! fOLKN! YQN! Y_LJKNKNMQ]JOXQV! [QJNJKKUN! \OJLN#! 4QN! VbRZKKNYObLQPL!

]JOLbXN!\OJLN!LKKJOS!OOW!UQTJbMWN!KRV!QQP!TMPLNMeLJQUQRQPLQ!NOQVRKU#!

!

'MNUQVNQRLQ! QNNJMPUMQN[OJSMPU! c-(.I! -QRK_QL! (NNJMPUMNQ! .OJSKNMOPd! MV! YQN! QJUVNQ!

VXYKLQSQXYKPMVSQ! NQP! UQ[ORUQ! [KP! VbRZKKNKKPNKVNMPU#! -QfQ! [MPLN! PKSQRMeW! ]RKKNV!

\KPPQQJ! YQN! TQNOP! KR! cUJONQPLQQRVd! [QJYKJL! MVH! QP! LbV! QQP! fQQJ! RKUQ!(?SOLbRbV! TQfMN#!

0KPUQfMQP! QJ! UQQP! JbMSNQ! MV! [OOJ! LQ! JQKXNMQ]JOLbXNQPH! QP! YQN! TQNOP! PMQN! SQQJ! WKP!

bMNfQNNQPH! [QJOOJfKKWN! YQN! Q`]KPVMQZ! JQKXNMQ]JOXQV! KRLbV! VXYQbJ[OJSMPU#! -Q! Q`KXNQ!

! 

C3A + 3 CaSO4 .2H2O( ) + 26H2O"C3A.3CS.H32
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UQ[ORUQP![KP!-(.!fMeP![ORUQPV!i,=j!KZYKPWQRMeW![KP!LQ!V]QXMZMQWQ!XYQSMVXYQ!JQKXNMQ!LMQ!

]RKKNV![MPLN#! %P![ORUQPLQ!JQKXNMQV!\OJLQP! NQRWQPV!LQ![OOJPKKSVNQ! JQKXNMQ]JOLbXNQP! MP!

LQ!JQKXNMQ[QJUQRMeWMPU!O]UQPOSQPH!OS!YQN!O[QJfMXYN!NQ!TQ\KJQP#!-Q!O[QJVNJQQ]NQ!$!VNKKN!

MP! LQ! [QJUQRMeWMPUQP! [OOJ! LQ! VbRZKKNUJOQ]H! OS! [QJ\KJJMPU! SQN! LQ! VMRMXK?UJOQ]! NQ!

[QJSMeLQP#!

!!

• 3OJSMPU![KP!UM]V!bMN!64!c"d!QP!6$4!c,dI!

!

!

!

!

!

-MN!]JOXQV![QJOOJfKKWN!ROVTKJVNQP![KP!VXYKRQP!TQNOP!KKP!LQ!O]]QJ[RKWNQ![KP!YQN!

TQNOPH!QP!KRUQSQPQ![QJf\KWWMPU![KP!LQ!XQSQPN]KVNKH!LOOJ!LQXKRXMZMXKNMQ![KP!LQ!

6$4! LMQ! PQN! [QJKPN\OOJLQRMeW! MV! [OOJ! LQ! TMPLMPUXK]KXMNQMN#!!

!

• 3OJSMPU! [KP! QNNJMPUMQN! bMN! LQ! XKRXMbSKRbSMPKKNY_LJKNQP! c"d! QP!

SOPOVbRZKKNY_LJKNQP!c,dI!

!

!

!

!

!

-MN! ]JOXQV! [QJOOJfKKWN! Q[QPQQPV! \QUV]KNNQP! [KP! TQNOPVXYKRQPH! LOOJ! YQN!

Q`]KPVMQZ!WKJKWNQJ#!-MN!Q`]KPVMQZ!WKJKWNQJ!\OJLN![QJOOJfKKWN!LOOJ!YQN!O]PQSQP!

[KP!\KNQJH!YQNUQQP!LbMLQRMeW!fMXYNTKKJ!MV!MP!LQ!ZOJSbRQH!LOOJ!LQ!NOQPKSQ!MP!KKPNKR!

4?SORQXbRQP#!

!

• -Q!LQJLQ!JQKXNMQ![KP!TQRKPU!NQP!VRONNQ!MV!LQ![OJSMPU![KP!NYKbSKVMQN!bMN!64!c"d!QP!

6$4!c,d!MP!UQ[KR![KP!XKJTOPKKNMOPQPI!

!

!

!

!

! !

-Q! [OJSMPU! [KP! NYKbSKVMQN! [QJOOJfKKWN! LQ! SQQVN! LJKSKNMVXYQ! WJKXYNV[QJRMQVH!

LKKJ!QQP!UJOON!LQQR!6$4!KKP!LQ!YKPL![KP!TQVXYJQ[QP!JQKXNMQ!WKP!YQJRQML!\OJLQP!

NON!QQP!]K]]QJMUQ!NOQVNKPLH!fOPLQJ!QPMUQ!JQVMLbQRQ!WJKXYN#!

!

%P! i,"j! \OJLN! QQP! XYQSMVXYQ! KPKR_VQ! bMNUQ[OQJL! [KP! LQ! LOOJ! VbRZKNQP! TQRKVNQ!

]JOQZVNbWWQP#!1QP!WKP!WRKKJTRMeWQRMeW!LJMQ!fOPQV!OPLQJVXYQMLQP!MP!LQ!]JO]KUKNMQ![KP!LQ!

KKPNKVNMPU! [KP! YQN! ]JOQZVNbW#! -Q! bMN\QPLMUQ! fOPQ! TRMeWN! ]OJQbfQJ! NQ! \OJLQP! LKP!

OOJV]JOPWQRMeWH![OOJPKSQRMeW!OSLKN!LQ!JQKXNMQ]JOLbXNQP!\QUUQ[ROQML!fMeP!bMN!YQN!TQNOP!

QP! OSLKN! LQ! SMXJOVNJbXNbbJ! TQVXYKLMUL! \OJLN! LOOJ! YQN! Q`]KPVMQZ! ]JOXQV#! %P! QQP!

LMQ]QJRMUUQPLQ!fOPQ!fMQN!SQP!LKN!QQP!LQQR![KP!YQN!6K:4![QJ[KPUQP!\OJLQP!LOOJ!UM]VH!

QP! LKN! YQN!SOPOVbRZKKN! [QJ[KPUQP!\OJLN! LOOJ! QNNJMPUMQN#! %P! POU! LMQ]QJ! UQRQUQP! fOPQV!

\OJLQP!YOUQ!XOPXQPNJKNMQV!VbRZKNQP! NQJbUUQ[OPLQPH!\KN!\MeVN!O]!LQ!KKP\QfMUYQML![KP!

SOPOVbRZKNQP!QP^OZ!QNNJMPUMQN#! %P!YQN!KRUQSQQP!\OJLQP!LQ!UJOONVNQ!YOQ[QQRYQLQP!UM]V!

LbV! SQQJ! MP! LQ! TbMNQPVNQ! RKUQP! [KP! YQN! ]JOQZVNbW! NQJbUUQ[OPLQP#! %P! QQJVNQ! MPVNKPNMQ!

! 

CH + SO4
2" + H 2O#CSH 2 + ... (1)

CSH + SO4
2" + H 2O#CSH 2 + ... (2)

! 

CAH + SO4
2" + H 2O#C3ACSH 32 + ... (1)

C3ACS
"H12"18 + SO4

2" + H 2O#C3ACSH 32 + ... (2)

! 

CH + SO4
2" + H 2O + CO3

2" #CSH 2 + ... (1)

CSH + SO4
2" + H 2O + CO3

2" #CSH 2 + ... (2)



! ,8!

fOJUQP! LQ! XYQSMVXYQ! JQKXNMQV! [OOJ! QQP! [QJLMXYNMPU! [KP! LQ! SMXJOVNJbXNbbJ#! 4ORNQV!

\OJLQP! PKSQRMeW! O]UQ[bRL! NQP! UQ[ORUQ! [KP! Q`]KPVMQ[Q! JQKXNMQV#! :PLQJ! KPLQJQ! \OJLN!

OOW!QQP![QJLMXYNMPU![KP!YQN!6$4!\KKJUQPOSQP!O]!SMXJOVXOO]TQQRLQP#!BQMLQ! QZZQXNQP!

fOJUQP!MP!QQJVNQ!MPVNKPNMQ![OOJ!QQP![QJVNQ[MUMPU![KP!YQN!SKNQJMKKR#!'MNQJKKJL!VNO]]QP!LQ!

XYQSMVXYQ!JQKXNMQV!PMQN!\KPPQQJ!LQ!O]NMSKRQ!VMNbKNMQ!MV!TQJQMWNH!QP!TMe!QQP!NOQPQSQPLQ!

Q`]KPVMQ!LOOJ!QQP![QJLQJQ![OJSMPU![KP!QNNJMPUMQN!QP!UM]V!\OJLN!YQN!TQNOP!O]!MP\QPLMUQ!

NJQW!TQRKVNH!SQN!VXYQbJ[OJSMPU!NON!UQ[ORU#!

B?Q?J 3$<)#$)R"K$<,
%PLMQP!'456!\OJLN!TQ]JOQZL!O]!fMeP!\QQJVNKPL!NQUQP!VbRZKNQP!MV!O]PMQb\!QQP![QJVPQRL!

VXYKLQSQXYKPMVSQ!KKP!NQ!TQ[QRQP#!*KKVN!LQ!WQbfQ![OOJ!QQP![QJYOOULQ!XOPXQPNJKNMQ!KKP!

VXYKLQRMeWQ! VNOZZQPH! WKP! SQP! PQN! KRV! TMe! fbbJKKPNKVNMPU! WMQfQP! [OOJ! QQP! X_XRMVXYQ!

TQRKVNMPU#!!

!

-Q!VXYKLQ!TMe!VbRZKKNKKPNKVNMPU!\OJLN!SQQVNKR!O]UQSQNQP!KRV!QQP!SKVVK[QJRMQVH!LOOJ!YQN!

\QU[KRRQP! [KP! SKNQJMKKR! PK! TKJVN[OJSMPU#! -OOJ! YQN! Q`]KPVMQZ! WKJKWNQJ! [KP! LQ!

O]NJQLQPLQ!XYQSMVXYQ!JQKXNMQV!WKP!VXYKLQ!OOW!O]UQSQNQP!\OJLQP!LOOJ![QJKPLQJMPU!MP!

KZSQNMPUQP![KP!YQN!]JOQZVNbW! NQ!Q[KRbQJQP#!-Q!YMQJ[OOJ!UQTJbMWNQ!K]]KJKNbbJ!VNKKN!O]!

0ZTQQRLMPU! F#! 0KPUQfMQP! [QJVXYMRRQPLQ! VbRZKNQP! [QJVXYMRRQPLQ! VXYKLQSQXYKPMVSQP!

[QJOOJfKWQPH! WKP! YQN! UQTJbMW! [KP! mmP! QPWQRQ! ]KJKSQNQJ! SOUQRMeW! UQQP! XOJJQXN! TQQRL!

UQ[QP! [KP! LQ! O]NJQLQPLQ! VXYKLQ#! 0RRQVfMPV! SOUQP! LQ! VXYKLQ]KJKSQNQJV! [KP!

VXYKLQUQ[KRRQP! NQP! UQ[ORUQ! [KP! [QJVXYMRRQPLQ! VbRZKNQP! PMQN! fOPLQJ! SQQJ! [QJUQRQWQP!

\OJLQPH! QP! LMQPN! SQP! [OOJ! QRW! UQ[KR! K]KJN! LQ! SQQVN! JQ]JQVQPNKNMQ[Q! ]KJKSQNQJ! NQ!

TQ]KRQP#!!

)LMNNOPQRS$=I$3NN\UaaU]U\bb]$\N]$[aVN\QRS$ZUR$ONRS\NZN]URPN]QRS$P[[]$WbOLUU\UUR\UW\QRS$^2%_$

!



! ,@!

-Q!MP!i"/j!NOQUQRMXYNQ!NQVNJQVbRNKNQP!fMeP!QJU![QJVXYMRRQPL!KR!PKKJUQRKPU!QQP!]QJSKPQPNQ!

OPLQJLOS]QRMPU! LKP! \QR! QQP! X_XRMVXYQ! OPLQJLOS]QRMPU#! BMe! ]QJSKPQPNQ!

OPLQJLOS]QRMPU! RMeWN! LQ! KKP\QfMUYQML! [KP! YOOUO[QPVRKW! MP! YQN! TQNOP! QQP! UbPVNMUQ!

MP[ROQL! NQ! YQTTQP! O]! LQ! VXYKLQ! NQP! UQ[ORUQ! [KP! VbRZKKNKKPNKVNMPU! cfO\QR! [OOJ!

PKNJMbSVbRZKKNH!KRV![OOJ!SKUPQVMbSVbRZKKNd#!BMe!X_XRMVXYQ!TQRKVNMPU!]JQVNQQJN!NJKLMNMOPQQR!

TQNOP! LKP! \QQJ! TQNQJ#! -Q! VRQXYNQ! \QQJVNKPL! [KP! YOOUO[QPVRKWTQNOP! TMe! X_XRMVXYQ!

TQRKVNMPU!\OJLN!UQ\QNQP!KKP!LQ!O]TOb\![KP!WJMVNKRRMVKNMQLJbW#!!

!

4QN! O]SQNQP! QP! W\KPNMZMXQJQP! [KP! VXYKLQ! UQTQbJN! SQQVNKR! LOOJ! YQN! O]SQNQP! [KP!

Q`]KPVMQ#! 4MQJ[OOJ! \OJLN! QQP! sRQPUNQ[QJKPLQJMPU[QJUQRMeWQJtH! TQVXYJQ[QP! MP! i,"jH!

KKPUQ\QPL#!-QfQ!MV!OPN\OJ]QP!OS!QQP!]JOQZVNbW!O]!NQ!SQNQPH!\KKJTMe!YQN!]JOQZVNbW!KKP!

\QQJVfMeLQP!TQVXYMWN!O[QJ!QQP!SQNKRQP!]MP#!-QfQ!RKNQP!NOQ!YQN!]JOQZVNbW!VNQQLV!O]!Q`KXN!

LQfQRZLQ!SKPMQJ!O]!NQ!SQNQPH!SQN!QQP!JOQVN[JMe!VNKRQP!XMRMPLQJ!KRV!JQZQJQPNMQ#!

!

%P!i,"j!\OJLN!UQ\QfQP!O]!SOQMRMeWYQLQP!OS!W\KRMNKNMQ[Q!]JOQZVNbWWQP!NQ!SKWQPH!QP!LQV!

NQ!SQQJ!OS!TMe![QJVXYMRRQPLQ!NQVNJQQWVQP!QQP![QJUQRMeWTKJQ!W\KRMNQMN!NQ![QJWJMeUQP#!-OOJ!

LQ!V]QXMZMQWQ!cQP!QQJLQJ!WRQMPQd!KZSQNMPUQP![KP!LQ!]JOQZVNbWWQPH!QP!SOQMRMeWYQLQP!TMe!

YQN!W\KRMNKNMQZ!MP\QJWQP![KP!LQ!SQNKRQP!]MPPQPH!MV!YQN!QJU!SOQMRMeW!OS!NQRWQPV!LQfQRZLQ!

W\KRMNQMN! NQ!UKJKPLQJQP#!(QP!VRQXYNQ![QJLMXYNMPU![KP!YQN!SKNQJMKKR!JOPL!LQ!]MPPQP!WKP!

QXYNQJ! KKPfMQPRMeWQ! cMP! TQVXYOb\MPU! UQPOSQP! LQ! UJONQ! PKb\WQbJMUYQML! [KP! LQ!

SQQNNQXYPMQWd! UQ[ORUQP! YQTTQP! O]! YQN! Q`]KPVMQUQLJKU! [KP! YQN! SKNQJMKKR! JOPL! LQfQ!

]MPPQP#! (J! \OJLQP! LKP! OOW! LOOJ! LQ! KbNQbJV! [KP! i,"j! [JKKUNQWQPV! UQ]RKKNVN! TMe! LQ!

KXXbJKKNYQML!QP!YQJYKKRTKKJYQML![KP!LQfQ!SQQNSQNYOLMQWH!YQNUQQP!\OJLN!TMeUQNJQLQP!

LOOJ!LQ!KbNQbJ![KP!OPLQJYK[MU![QJVRKU#!



! ,A!

,
,
,
,
,
,
,
,
,
,
,
,
-../,B1,.XF.42O.!3../,7!-.487.9,



! ,F!

D 5';$#$%$,>$<&R+ASEA%;,$%,#")AE$+A%;,$TM$+A#$%)$$',M+";+(##(,
>OKRV! MP! LQ! RMNQJKNbbJVNbLMQ! \OJLN! NOQUQRMXYNH! \OJLN! XYQSMVXYQ! KKPNKVNMPU!

OPLQJ[QJLQQRL! MP! [QJVXYMRRQPLQ! YOOZLXKNQUOJMQgPI! XKJTOPKNKNMQH! [JMQV?LOOMKKPNKVNMPUH!

XYROJMLQ?KKPNKVNMPUH! fbbJKKPNKVNMPU! QP! KKPNKVNMPU! LOOJ! VbRZKNQP#! %P! YQN! WKLQJ! [KP! LMN!

OPLQJfOQWV\QJW! \OJLN! LQ! ZOXbV! O]! LJMQ! KKPNKVNMPUVSQXYKPMVSQP! UQRQULI! XYROJMLQ?

KKPNKVNMPUH!fbbJKKPNKVNMPU!QP!KKPNKVNMPU!LOOJ!fObNQP#!-Q![OOJPKKSVNQ!JQLQP!YMQJ[OOJH!

MV! LKN! LOOJ! LQfQ! WQbfQ! O]NMSKKR! \OJLN! KKPUQVRONQP! TMe! QQJLQJ! bMNUQ[OQJL! OPLQJfOQWH!

YKPLQRQPL!O[QJ![JMQV?LOOM!KKPNKVNMPU!i,,j#!

!

0KPUQfMQP! XYROJMLQP! fO\QR! [OOJWOSQP! MP! fObN! cfQQ?d! \KNQJ! KRV! MP! LOOMfObNQPH! MV!

OPLQJfOQW!PKKJ!\QQJVNKPL![KP!'456!NQUQP!XYROJMLQ?KKPNKVNMPU!fQQJ!PbNNMU!SQN!OOU!O]!

YQN! UQTJbMW! [KP! '456! [OOJ! MPZJKVNJbXNbbJ\QJWQP! MP! SKJMQPQ! OSUQ[MPU! OZ! [OOJ!

\QUQPMPZJKVNJbXNbbJ#! :OW! MP! MPLbVNJMgRQ! OSUQ[MPU! WKP! '456! MP! XOPNKXN! WOSQP! SQN!

XYROJMLQP#!6YROJMLQ?KKPNKVNMPU!\OJLN!UQN_]QQJL!LOOJ!QQP!SMUJKNMQXOgZZMXMgPNH!LMQ!\OJLN!

TQ]KKRL!KKP!LQ!YKPL![KP!)61?]JOQ[QP!c(PUQRVI!@%732A*E/=(32'A<3D(%&3=,]A==IAF'I',2A%/8A
*PJN&'8&[#!-QfQ!)61?]JOQ[QP!fbRRQP!O]!LJMQ!RQQZNMeLQP!bMNUQ[OQJL!\OJLQP#!!
!

>bbJKKPNKVNMPU! MV! QQP! fQQJ! JbMS! TQUJM]#! >bJQP! WbPPQP! QQP! bMNQQPRO]QPLQ! fbbJVNQJWNQ!

YQTTQP! QP! OOW! LQ! KKPNKVNMPUVSQXYKPMVSQP! WbPPQP! QJU! [QJVXYMRRQP#! %P! LMN! OPLQJfOQW!

\OJLN! UQWOfQP![OOJ!QQP! X_XRMVXYQ! XYQSMVXYQ!TQRKVNMPU![KP!YQN!TQNOPH!LOOJ!UQTJbMW! NQ!

SKWQP! YQN! &05?NOQVNQRH! OPN\OJ]QP! LOOJ! 5JOZ#! -Q! BQRMQ! QN! KRNQJK! i"9j#! :S\MRRQ! [KP! LQ!

[QJ\KXYNQ!YOUQ!JQVMVNQPNMQ![KP!YQN!SKNQJMKKRH!\OJLN!QJ[OOJ!UQWOfQP!OS!QQP!VNQJW!fbbJ!

NQ! UQTJbMWQPH! PKSQRMeW! f\K[QRfbbJ#! 4QN! PbN! [KP! YQN! OPLQJfOQW! PKKJ! fbbJJQVMVNQPNMQ!

VMNbQQJN! fMXY! [OOJPKSQRMeW! MP! LQ! MPLbVNJMgRQ! VQXNOJH! MP! JMORQJMPUV]Me]QP! cTMOXYQSMVXYQ!

]JOXQVVQPd!QP!MP!LQ!RKPLTOb\VQXNOJ#!

!

$bRZKKNKKPNKVNMPU!WKP![QJJQUKKPLQ!QP!LQVNJbXNMQ[Q!UQ[ORUQP!YQTTQP!LOOJ!YQN!UQ[KKJ!O]!

bMNUQVNQRLQ!QNNJMPUMQN[OJSMPU#!$bRZKKNKKPNKVNMPU!\OJLN!N_]MVXY!UQSQNQP!KKP!LQ!YKPL![KP!

LQ! RQPUNQ[QJKPLQJMPU! [KP! ]JOQZVNbWWQPH! QP! LOOJ! Q[ORbQJQPLQ! LMXYNYQML! MP! WKKJN! NQ!

TJQPUQP!KKP!LQ!YKPL![KP!bRNJKVOOP!OPLQJfOQW#!!

4QN! OPLQJfOQW! O]! VbRZKKNKKPNKVNMPU! TMPPQP! LQfQ! NYQVMV! \OJLN! bMNUQ[OQJL! MP!

VKSQP\QJWMPU!SQN!LQ!ZKXbRNQMN!MPUQPMQbJV\QNQPVXYK]]QP![KP!LQ!)<&4!0KXYQPH!OPLQJ!

NOQfMXYN![KP!-J#!%J#!0#!3OR]JKXYN!QP!%J#!G#!4KbZQ#!-QfQ!VKSQP\QJWMPU!RKKN!NOQ![QJVXYMRRQPLQ!

K]]KJKNbbJ! NQ! UQTJbMWQP! QP! JQQLV! MP! YQN! [QJRQLQP! [QJfKSQRLQ! LKNK! bMN! NQ! \MVVQRQP#!

:PLQJfOQW! PKKJ! VbRZKKNJQVMVNQPNMQ! MV! [OOJKR! PbNNMU! [OOJ! TQNOP! LKN! UQTJbMWN! \OJLN! MP!

JMORQJMPUVNOQ]KVVMPUQPH!MPLbVNJMgRQ!NOQ]KVVMPUQPH!SKJMQPQ!NOQ]KVVMPUQP!QP!TQNOP!LKN!MP!

f\KKJ![QJOPNJQMPMULQ!UJOPL!\OJLN!UQTJbMWN#!

!

'MN!LQ!RMNQJKNbbJVNbLMQH!QP!RKNQJ!OOW!bMN!LQ!bMNUQ[OQJLQ!]JOQ[QP![KP!KRRQ!KKJLH!TRMeWN!LKN!

]OJOVMNQMN! QP!LQ! MPNQJXOPPQXNM[MNQMN! [KP!LQfQ!]OJMgP!QP!YQN! RbXYNUQYKRNQ![KP!YQN!TQNOP!

TQRKPUJMeWQ! QMUQPVXYK]]QP! fMeP! MP! YQN! LbbJfKKSYQMLV]RKKNeQ#! -KKJOS! \OJLQP! MP! YQN!

OPLQJfOQWV]JOUJKSSK![KP!LQfQ!NYQVMV![QJVXYMRRQPLQ!]JOQ[QP!O]UQPOSQP!LMQ! NOQRKNQP!

LQfQ! QMUQPVXYK]]QP! MP! WKKJN! NQ! TJQPUQP#! :PLQJSQQJ! \OJLN! \KNQJO]VROJ]MPU! OPLQJ!

[KXbqS!NOQUQ]KVNH!Q[QPKRV!QQP!RbXYNYORNQPKPKR_VQ!QP!W\MW]OJOVMSQNJMQ#!



! /=!

J Y$<&R+ASEA%;,;$>+*A=)$,#$%;<$'<,$%,#")AE$+A%;,#()$+A(('=$*P$<,

J?0 9$*P$,E(%,K$,>$)"%)WM$<,

%P! LQ! RMeP! SQN! LQ! RMNQJKNbbJ! LMQ! OSNJQPN! bRNJK! YOUQVNQJWNQTQNOP! TQVNKKNH! QP! OS! YQN!

OPLQJfOQW! MP! YQN! WKLQJ! [KP! LQfQ! NYQVMV! fO! TJQQL! SOUQRMeW! NQ! YObLQPH! \OJLN! TQ\bVN!

UQWOfQP! OS! KRRQ! NQVNQP! bMN! NQ! [OQJQP! O]! [QJVXYMRRQPLQ! TQNOPSQPUVQRV#! (J! \OJLN! [OOJ!

UQWOfQP! QQP! YOUQVNQJWNQTQNOPH! QQP! bRNJK! YOUQVNQJWNQTQNOP! QP! QQP! )56! TQNOP! NQ!

TQ]JOQ[QP#! BO[QPLMQP!\OJLN! OOW! QQP!SQPUVQR! NJKLMNMOPQQR! TQNOP! [OOJfMQPH! LKN! LMQPVN!

LOQN! KRV! JQZQJQPNMQSKNQJMKKR#! -Q! VKSQPVNQRRMPU! [KP! YQN! TQNOPSQPUVQR! [OOJ! YQN!

YOUQVNQJWNQTQNOP!QP![OOJ!YQN!bRNJK!YOUQVNQJWNQTQNOP! MV!LQfQRZLQ#!-Q!Q`NJK!LJbWVNQJWNQ!

\OJLN! TQWOSQP!LOOJ!\KJSNQPKTQYKPLQRMPU#!-QfQ!TQVNKKN! bMN! YQN! OPLQJLOS]QRQP! [KP!

LQ!TQNOP]JOQZVNbWWQP!MP!QQP!\KJS\KNQJTKL![KP!F=n6H!UQLbJQPLQ!7A!bbJ#!-MN!MV!LQ!QPMUQ!

PKTQYKPLQRMPU!LMQ!\OJLN!bMNUQ[OQJL!O]!LQfQ!]JOQZVNbWWQP#!:]!LQ!KPLQJQ!]JOQZVNbWWQP!

\OJLN!YQRQSKKR!UQQP!PKTQYKPLQRMPU!bMNUQ[OQJL#!-QfQ!]JOQZVNbWWQP!\OJLQP!TQ\KKJL!MP!

QQP![OXYNMUQ!OSUQ[MPU!cPKNNQ!WKVNd!\KKJ!QQP!JQUMSQ!MP!VNKPL!\OJLN!UQYObLQP![KP!,=n6!

QP!F=!v!9a!JQRKNMQ[Q![OXYNMUYQML#!

J?B 9$*P$,E(%,K$,;+(%*'()$%,

BMe!LQ!WQbfQ![KP!LQ!TQNOPVKSQPVNQRRMPU! MV!LQ!WQbfQ![KP!LQ!UJKPbRKNQP!QQP!TQRKPUJMeWQ!

MP[ROQLVZKXNOJ!SQN!OOU!O]!LQ! VNQJWNQ![KP!YQN!TQNOP#!BMe! cbRNJKd!YOUQVNQJWNQTQNOP! MV!LQ!

SKNJM`![KP!QQP!fOLKPMUQ!W\KRMNQMN!LKN!LQ!UJKPbRKNQP!MP![QQR!UQ[KRRQP!LQ!f\KWWQ!VXYKWQR!

\OJLQP#!1QP!WKP!LMN!LbMLQRMeW!fMQP!TMe!VNQJWNQ]JOQ[QPH!\KPPQQJ!TMe!YOUQJQVNQJWNQTQNOP!

PMQN!RKPUQJ!MPNQJUJKPbRKMJQ!VXYQbJ[OJSMPU!]RKKNV[MPLNH!LOOJYQQP!LQ!SKNJM`H!SKKJ!QQJLQJ!

UJKPbRKMJQ! TJQbWQP! O]NJQQLN#! -Q! UJKPbRKNQP! TJQWQP! LKP! QQJLQJH! OZ! UQRMeWNMeLMU!SQN! LQ!

XQSQPNSKNJM`#!!

!

:S! bMN! NQ! SKWQP! \QRWQ! UJKPbRKNQP! UQVXYMWN! fMeP! [OOJ! YQN! SKWQP! [KP! cbRNJKd!

YOUQVNQJWNQTQNOP! LKN! OPLQJ\OJ]QP! \OJLN! KKP! XYQSMVXYQ! KKPNKVNMPUH! \OJLQP! LQ!

UJKPbRKNQP![OOJKZUKKPLQRMeW!KZfOPLQJRMeW!UQNQVN!O]!YbP!UQLJKU!MP!XYQSMVXYQ!OSUQ[MPU#!

4QN!XYQSMVXY!KUQPV!LKN!YMQJ[OOJ!\OJLN!KKPUQ\QPL!MV!46R!c\KNQJVNOZXYROJMLQdH!LKKJ!LMN!

QQP! VNQJW! fbbJ! MVH! QP!KRLbV!QQP! MPLMXKNMQ! UQQZN! [KP!YOQ!QQP!TQNOPSQPUVQR!\KKJMP!LQfQ!

UJKPbRKNQP![QJ\QJWN!fMeP!fMXY!fKR!UQLJKUQP!MP!QQP!fbJQ!OSUQ[MPU#!

!

-Q! [QJVXYMRRQPLQ! UJKPbRKNQP! LMQ! UQNQVN! \OJLQP! MP! 46R! fMeP! ]OJZMQJH! TKVKRNH! UQTJOWQP!

VNQQPVRKUH!JORUJMPLH!WOJbPLH!TKb`MQN!QP!W\KJNVfKPL#!-Q!bMN[OQJMPUV]JOXQLbJQ!MV!KRV![ORUNH!

[ORUQPV!POJS!*B*!9AF?,=FI!!

!

• %P! QQJVNQ! MPVNKPNMQ!\OJLN!"==!UJKS![KP!QRW! UJKPbRKKN! MP!LQ!O[QP!UQLJOOUL!KKP!

QQP! NQS]QJKNbbJ! [KP! "=9n! 6H! NON! LQ! UQJQUMVNJQQJLQ! SKVVK[QJKPLQJMPU! O]!

LKUTKVMV!WRQMPQJ!MV!LKP!=H="a#!-Q!SKVVK[QJKPLQJMPU!\OJLN!LKUQRMeWV!O]UQSQNQP!

O]!QQP!\QQUVXYKKR!SQN!=H"!UJKS#!*K![MQJ!LKUQP!LJOUQP!MV!KKP!LQfQ!QMV![ORLKKP#!

!

• 3QJ[ORUQPV!\QJLQP!LQ!SOPVNQJV!MP!QQP!SKKNTQWQJ!OPLQJUQLOS]QRL!SQN!QQP!46R?

O]ROVVMPU![KP!/=a#!-QfQ!SKKNTQWQJ!\OJLN! MP! QQP!\KJS\KNQJTKL!UQ]RKKNVNH! O]!

QQP!NQS]QJKNbbJ![KP!8=n!6#!0KPUQfMQP!LQ!NQ!YKPNQJQP!NQS]QJKNbbJ!PMQN![QJSQRL!

\OJLN! MP! LQ! POJSH! \OJLN! LQ! NQS]QJKNbbJ! fOLKPMU! MPUQVNQRL! LKN! LQ!

[QJLKS]MPUVNQS]QJKNbbJ![KP!LQ!46R?O]ROVVMPU!PMQN!O[QJVXYJQLQP!\OJLN#!%PLMQP!

QQP! JQKXNMQ!\OJLN!\KKJUQPOSQPH!\OJLN!TMeWOSQPLQ!O]ROVVMPU! MP!LQ!SKKNTQWQJ!



! /"!

KKPUQTJKXYNH!OS!fQWQJ!NQ!fMeP!LKN!LQ!46R! MP![ORLOQPLQ!SKNQ!KKP\QfMU! MVH!OS!LQ!

[ORRQLMUQ! JQKXNMQ! NbVVQP! YQN! UJKPbRKKN! QP! LQ! fbbJYObLQPLQ! O]ROVVMPU! NQ! RKNQP!

LOOJUKKP#!!

!

• *K! TROONVNQRRMPU! KKP! YQN! fbbJ! \OJLN! YQN! O[QJTRMe[QPLQ! SKNQJMKKR! [KP! LQ!

UJKPbRKNQP! UQV]OQRL! SQN! UQLMVNMRRQQJL! \KNQJH! OS! fO[QQR! SOUQRMeW! 46R! NQ!

[QJ\MeLQJQP#!4MQJTMe!\OJLN!ZMRNQJ]K]MQJ!UQTJbMWN!OS!UQQP!SKNQJMKKR!NQ![QJRMQfQP#!

4QN!JQVNQJQPL!SKNQJMKKR!\OJLN!O]PMQb\!MP!LQ!O[QP!UQ]RKKNVN!OS!NQ!LJOUQP!PKKJ!

LQ! MPMNMgRQ! NOQVNKPL#! (QPV! O]PMQb\!QQP! XOPVNKPNQ!SKVVK!TQJQMWN! MVH!SQN!SMPLQJ!

LKP! =H="a!SKVVK[KJMKNMQ! O]! LKUTKVMVH!\OJLQP! LQ!SOPVNQJV! O]PMQb\! UQ\OUQP#!

-Q! YOQ[QQRYQML!SKVVK[QJRMQV! UQQZN! QQP! W\KRMNKNMQ[Q! MPLMXKNMQ! [KP! JQKXNMQ! LMQ! MV!

]RKKNVUQ[OPLQP! SQN! YQN! 46RH! QP! KRLbV! LQ! UQ[OQRMUYQML! NQUQPO[QJ! QQP! fbJQ!

OSUQ[MPU#! %P!&KTQR!,!\OJLN! QQP! VKSQP[KNNMPU![KP!LQ! JQVbRNKNQP!UQUQ[QP#! %P!LQ!

QQJVNQ! WOROS! VNKKN! YQN! UQNQVNQ! UJKPbRKKNH! MP! LQ! N\QQLQ! WOROS! LQ!

WRQbJ[QJKPLQJMPU! LMQ! \QJL! \KKJUQPOSQP! NMeLQPV! LQ! JQKXNMQH! QP! NQPVRONNQ! LQ!

]JOXQPNbQRQ!SKVVK?KZPKSQ!LMQ!KXYNQJKZ!\OJLN![KVNUQVNQRL#!

!

4QN!W\KJNVfKPL!TRMeWNH!fOKRV![QJ\KXYNH![ORRQLMU!MPQJN!KKP!YQN!fbbJ#!4QRQSKKR!UQQP!JQKXNMQ!

\OJLN! \KKJUQPOSQP#! ;OJbPL! [QJNOOPN! Q[QPQQPV! fO! UOQL! KRV! UQQP! JQKXNMQH! SKKJ! QQP!

WRQbJ[QJKPLQJMPU! [KP! LQ! O]ROVVMPU! \OJLN! Q[QP\QR! \KKJUQPOSQP#! 5OJZMQJH! TKVKRN! QP!

TKb`MQN! [QJNOPQP! QRW! QQP! fQQJ! RMXYNQ! JQKXNMQH! MP! XOSTMPKNMQ! SQN! QQP! MPNQPVQJQ!

WRQbJ[QJKPLQJMPU!LKP!WOJbPL#!&QPVRONNQ![QJNOPQP!fO\QR!LQ!VNQQPVRKU!c0ZTQQRLMPU!"=d!KRV!

YQN! JORUJMPL! c0ZTQQRLMPU! ""d! QQP! YQ[MUQ! JQKXNMQ! SQN! YQN! fbbJ#! -Q! O]ROVVMPU! SQN! LQ!

JORUJMPL!TOJJQRN!O]!UQLbJQPLQ!QQP!NMQPNKR!SMPbNQP!QP![QJWRQbJN!PKKJ!UQQR#!-Q!O]ROVVMPU!

SQN!LQ!UQTJOWQP!VNQQPVRKU!TOJJQRN!O]!UQLbJQPLQ!JbMS!QQP!YKRZbbJH!\KKJTMe!UJONQ!TQRRQP!

\OJLQP! UQ[OJSL! QP! QQP! f\KJNQ! [QJWRQbJMPU! O]NJQQLN#!1QQJLQJQ! WQJQP!\OJLN! LQ!46R?

O]ROVVMPU! NOQUQ[OQULH!SQN! QQP! MPNQPVMZMgJMPU! [KP! LQ! JQKXNMQ! NON! UQ[ORU#! -QfQ! VNQJWQJQ!

JQKXNMQ![KP!YQN!JORUJMPL!QP!LQ!VNQQPVRKU!fMeP!NQ!\MeNQP!KKP!QQP!YOUQ!XOPXQPNJKNMQ!WKRW#!

!

!

!

!

)LMNNOPQRS$%?I$*NZQSN$]NUX\QN$\bWWNR$$
W\NNRWOUS$NR$*7O$

)LMNNOPQRS$%%I$(NUX\QN$\bWWNR$$
][OS]QRP$NR$*7O$

!



! /,!

$

'UMNO$2I$3UWWUZN]OQNW$S]URbOU\NR$MQf$]NUX\QN$VN\$*7O$

!

J?D .T(&)$,<(#$%<)$''A%;,#$%;<$'<,

:S\MRRQ![KP!]JKWNMVXYQ!JQLQPQP!UQJQRKNQQJL! NON!]RKPPMPU!QP!TQNOP[ORbSQV!\QJLQP!LQ!

]JOQZVNbWWQP!MP![QJVXYMRRQPLQ!WQJQP!UQSKKWN#!%P![ORUQPL!]KJKUJKKZ!\OJLN!QQP!O[QJfMXYN!

UQUQ[QP![KP!LQ![QJVXYMRRQPLQ!SQPUVQRV!QP!LQ![QJVXYMRRQPLQ!JQQWVQP!]JOQZVNbWWQP!KRVOOW!

LQ![QJVXYMRRQPLQ!]JOQ[QP!\KKJ[OOJ!fQ!UQTJbMWN!\QJLQP#! %P!LQ! ROO]![KP!LMN! [QJVRKU! fKR!

PKKJ!TQNOPSQPUVQRV!UQJQZQJQQJL!\OJLQP![ORUQPV!QQP!PKKS!SQN![ORUQPLQ!VNJbXNbbJI!

!

D!&C5(!CH!

!

%P! LQfQ! PKKS! VNKKN! D! [OOJ! LQ! UQTJbMWNQ! VKSQPVNQRRMPUH! &C5(! [OOJ! YQN! N_]Q! TQNOP! LKN!

YMQJSQQ! O[QJQQPVNQSNH! QP! C! [OOJ! LQ! JQQWV!\KKJMP! YQN! TQNOP!\QJL! UQVNOJN#!<! WKP! QQP!
\KKJLQ!YQTTQP![KP!"! NON!9#!(J!TQVNKKP!7!'F6"-I!456!cYOUQVNQJWNQTQNOPH!(PUQRVI!J3DEA
B'(9=(+%,:'A *=,:('&'dH!'456! cbRNJK! YOUQVNQJWNQTQNOPH! (PUQRVI!G/&(%AJ3DEAB'(9=(+%,:'A
*=,:('&'dH! )56! c(PUQRVI! @'%:&34'A B=T2'(A *=,:('&'d! QP! &6! cNJKLMNMOPQQR! TQNOPH! (PUQRVI!
P(%23&3=,%/A*=,:('&'d#!F!WKP!\KKJLQP!KKPPQSQP![KP!"!NON!/H!LKKJ!MP!LJMQ!JQQWVQP!UQVNOJN!
MV#!

!

%P! YQN! .<:!?!]JOeQXN! w.bPLKSQPNKR! VNbL_! OZ! NYQ! MPZRbQPXQ! OZ! [KXbbS! SM`MPU! OP! NYQ!

]JO]QJNMQV!OZ!XQSQPNMNMObV!SKNQJMKRVwH!NOQUQ\QfQP!KKP!MJ#!GQJOQP!-MRV#!<QJL!YQN!UQTJbMW!

[KP! TKVKRN! UQWOfQP#! 'MN! ]JKWNMVXYQ! O[QJ\QUMPUQP! \QJL! MP! LMN! OPLQJfOQW! UQWOfQP! OS!

]OJZMQJ!,^7!OZ!]OJZMQJ!=^7!NQ!UQTJbMWQP![OOJ!LQ!'456!?!SQPUVQRV#!*KKVN!LQ!WQbfQ![OOJ!

QQP!KPLQJ!UJKPbRKKNH!MV!LQ!VKSQPVNQRRMPU![KP!LQ!SQPUVQRV!OPUQ\MefMUL!KKP!LQfQ!UQTJbMWN!

MP!UQPOQSL!.<:!?!]JOeQXN#!!3OOJ!YQN!)56?SQPUVQR!\OJLN!W\KJNV?fKPL!UQTJbMWN#!!

!

%P!&KTQR!/!\OJLN!QQP!UQLQNKMRRQQJL!O[QJfMXYN!UQUQ[QP![KP!LQ![QJVXYMRRQPLQ!SQPUVQRV![KP!

LQ!QQJVNQ!JQQWV#!4QN!SQPUVQR![OOJ!'456!\QJL!N\QQ!WQQJ!UQSKKWNH!mmP!WQQJ!OS!4$B!NQ!

[QJWJMeUQPH! QP! mmP! WQQJ! OS! KKP! QQP!\KJSNQTQYKPLQRMPU! NQ! OPLQJ\QJ]QP! OS!'456! NQ!

[QJWJMeUQP#! 4OQ\QR! SQP! N\QQ! WQQJ! ]JMPXM]MQQR! YQNfQRZLQ! SQPUVQR! YQQZN! KKPUQ\QPLH!

\OJLQP!TQMLQ!TQNOPVOOJNQP!K]KJN!TQVXYOb\L#!!

!

*K! QQP! QQJVNQ! SQPUVQR! \QJL! MSSQJV! QQP! [JMe! RKUQ! [QJ\QJWTKKJYQML! [KVNUQVNQRL#!

0KPUQfMQP! QRW! SQPUVQR! VRQXYN! [ORLOQPLQ! SKNQJMKKR! O]RQ[QJN! [OOJ! mmP! JQQWV!

]JOQZVNbWWQPH! \QJL! [OOJ! LQ! N\QQLQ! JQQWV! UQO]NQQJL! OS! LQ! YOQ[QQRYQML!

Vb]QJ]RKVNMZMXQQJLQJ! RMXYNeQV! NQ! RKNQP! NOQPQSQP#! :S! LQ! MQNV! SMPLQJ! UOQLQ!

[QJ\QJWTKKJYQML! [KP! YQN! SQPUVQR! "'456"! NQ! XOS]QPVQJQPH! \QJL! UQO]NQQJL! LMN!

3#4*5644&( 76'5#8'#4*9'#%*:( ,4$$4;4<*4='(>?@(
.eU]\W$ +QQP! =H=/!

.[]bRP$ +QQR! =H=@!

/UbhQN\$ 2MXYNUJOQP! =H,/!

6][LQN]$ 2MXYNUJOQP! =H,7!

/UWUO\$ :JKPeQ?TJbMP! "H9@!

([OS]QRP$ :JKPeQ! ,=H8=!

-\NNRWOUS$ >\KJN! A@H""!



! //!

SQPUVQR! KKP! \KJSNQTQYKPLQRMPU! NQ! OPLQJ\QJ]QP#! -MN! WKP! YQN! VNQJWNQ[QJRMQV! [KP! YQN!

TQNOP!NQP!UQ[ORUQ![KP!LQ!SMPLQJQ![QJ\QJWTKKJYQML!SOUQRMeWV!UQLQQRNQRMeW!XOS]QPVQJQP#!

!

-Q!RKUQ![QJ\QJWTKKJYQML!LMQ!\OJLN![KVNUQVNQRL!MV!NQ![QJWRKJQP!LOOJ!LQ!RKUQ!ZJKXNMQ!PMQN!

KZUQfQQZL!]OJZMQJ!LMQ!UQTJbMWN!MV#!-Q!YOQ[QQRYQLQP!\KNQJ!QP!Vb]QJ]RKVNMZMXQQJLQJ!fMeP!MP!

LQfQ! SQPUVQRV! TQJQWQPL! O]! QQP! KZUQfQQZLQ! ]OJZMQJZJKXNMQ! ,^7#! 4QN! ZMeP! VNOZ! [QJQMVN!

PKSQRMeW! QQP! UJONQJQ! YOQ[QQRYQML! \KNQJH! NQJ\MeR! LQ! YOQ[QQRYQLQP! \KNQJ! OZ!

Vb]QJ]RKVNMZMXQQJLQJ!PMQN!\QJLQP!KKPUQ]KVN#!!

!

'UMNO$:I$-UVNRW\NOOQRS$MN\[RVNRSWNOW$(NNdW$%$

(
A)B!CA((
DE1F(

-B!CA((
DGE1F(

HI!CA(
(

2+CA(
(

  [kg/m3] [kg/m3] [kg/m3] [kg/m3] 
7"3$5$92g9$0$*-($ 632 632 733 350 
-QOQXU$LbVN$J&!K$ 198 198 230 0 
4URP$3:%$ 434 434 1008 0 
4URP$?i>$ 0 0 0 781 
6[]LQN]$?i>$ 870 870 0 0 
([OS]QRP$2iD$ 0 0 0 619 
([OS]QRP$Di%@$ 0 0 0 480 
3NNO$3>??$ 158 158 183 0 
,ONRQbV$9%$X[R$:9j$ 27 27 29 0,3 
HU\N]$ 150 150 178 158 

HU\N]$,ONRQbV$ 17 17 19 0,2 
HU\N]$Nh\]U$ 133 133 160 157,8 

$$     
-ObVaLO[e$^XV_$ 38,3 47,5 67,8  
-ObVa$^VV_$    35,0 
#bXY\SNYUO\N$^j_$ 4,0 3,0 1,3 2,4 
Hi7ALUX\[]$ 0,237 0,237 0,243 0,45 
Hi/ALUX\[]$ 0,181 0,181 0,185 0,45 
$$     
8[ObVNVUWWU$ 2400 2412,5 2412,5 2375 

!

!

%P! &KTQR! /! VNKKN! s4$)t! [OOJ! s4MUY! $bRZKNQ! )QVMVNKPXQtH! QP! s'-t! TMe! VMRMXK! ZbSQ! [OOJ!

sbPLQPVMZMQLt#!-Q! NONKRQ!YOQ[QQRYQML!\KNQJ! cTMe!LQ!]OVN! s\KNQJtd!LMQ!\OJLN! NOQUQ[OQUL!

\OJLN! [QJ[ORUQPV! NQJ! [QJLbMLQRMeWMPU! O]UQV]RMNVN! MP! N\QQ! LQRQP#! 1QP! SKKWN! YMQJTMe!

OPLQJVXYQML! NbVVQP! YQN! \KNQJ! LKN! KZWOSVNMU! MV! [KP! LQ! Vb]QJ]RKVNMZMXQQJLQJ! cs<KNQJ!

+RQPMbStdH! QP! YQN! fbM[QJ! \KNQJ! LKN! LKKJ! TMeWOSQPL! KKP! \OJLN! NOQUQ[OQUL! cs<KNQJ!

Q`NJKtd#!

!



! /7!

%P! QQP! N\QQLQ! JQQWV!\QJLQP! ]JOQZVNbWWQP! [QJ[KKJLMUL! O]! QQP!SOJNQRSQPUQJ! [KP! YQN!

SQJW! (MJMXYH! [KP! YQN! N_]Q! )!:,!306#! -QfQ! JQQWV! ]JOQZVNbWWQP! MV! TQVNQSL! [OOJ! LQ!

]JOQ[QP! SQN! TQNJQWWMPU! NON! VbRZKKNKKPNKVNMPU! MP! 0KXYQP#! :S! LQfQ! ]JOQ[QP! KZ! NQ!

VNQSSQP! O]! YQN! RO]QPL! OPLQJfOQW! KKP! LQ! )<&4! 0KXYQP! \QJLQP! LQ! TQNOPSQPUVQRV!

QPMUVfMPV!TMeUQVNbbJL![OOJ!LQfQ!]JOQ[QP#!*KKVN!QQP!PMQN?\KJSNQTQYKPLQRL!'456!QP!QQP!

)56?TQNOP![ORUQPV!LQfQRZLQ!VKSQPVNQRRMPU!KRV!LQ!QQJVNQ!JQQWVH!\QJL!OOW!QQP!)56?TQNOP!

[OOJfMQP!SQN!<^B?ZKXNOJ!=H9H!MP!]RKKNV![KP!=H"A9#!:S\MRRQ![KP!LQ!WRQMPQJQ!]JOQZNbWWQP!

cfMQ! [QJLQJd! \OJLN! UQ\QJWN! SQN! ]OJZMQJ! =^,H! POU! VNQQLV! PMQN! KZUQfQQZL#! -Q! Q`KXNQ!

VKSQPVNQRRMPU! QP! QMUQPVXYK]]QP! [KP! YQN! [QJV! TQNOP! \OJLQP! MP! &KTQR!7! \QQJUQUQ[QP#!

:S\MRRQ! [KP! YQN! UQTJbMW! [KP! LQ! WRQMPQ! SOJNQRSQPUQJ! \OJLN! QQP! TQNQJQ!

[QJ\QJWTKKJYQML!TQWOSQP!LKP!LQ!SQPUVQRV![KP!LQ!QQJVNQ!JQQWV#!-MN!RQMLN!OPLQJ!KPLQJQ!

NON!QQP!RKUQJ!RbXYNUQYKRNQ!TMe!YQN![QJV!TQNOP#!-Q!TQNQJQ![QJ\QJWTKKJYQML!MV!NQ![QJWRKJQP!

LOOJ!YQN!UJONQJ!QZZQXN![KP!YQN![KXbqS!SQPUQP!TMe!LQ!WRQMPQ!SQPUQJH!LKKJ!YQN![ORbSQ!LKN!

SOQN!\OJLQP![KXbqS!UQNJOWWQP!WRQMPQJ! MV#!BMe!SQPUQP!SQN!LQ!WRQMPQ!SQPUQJ!\QJL!LQ!

[QJ\QJWTKKJYQML!NQ[QPV!OOW![QJTQNQJL!LOOJ!WRQMPQ!YOQ[QQRYQLQP!56(!c5OR_6KJTO`_RKNQ!

(NYQJd! NOQ! NQ! [OQUQP! KKP! YQN!SQPUVQR#! -MN! MV! TMe! LQ! WRQMPQ!SQPUQJ!SOUQRMeWH! LOOJ! QQP!

UQSKWWQRMeWQJQ! MPVXYKNNMPU! [KP! LQfQ! YOQ[QQRYQLQP#!-Q! WRQMPQ! Q`NJK! YOQ[QQRYQLQP! fMeP!

NQ[QPV!OOW!O]UQPOSQP!MP!&KTQR!7#!

!

'UMNO$>I$-UVNRW\NOOQRS$MN\[RVNRSWNOW$(NNdW$2$

 A)B!C-( HI!C-( J)B!C-(
 [kg/m3] [kg/m3] [kg/m3] 

7"3$5$92g9$0$*-($7/($ 632 733 496 
-QOQXU$LbVN$J&!K$ 198 230 155 
4URP$3:%$ 434 1008 341 
4URP$?i>$ 0 0 0 
6[]LQN]$?i2$ 870 0 683 
3NNO$3>??$ 158 183 124 
,ONRQbV$9%$X[R$:9j$ 27 + 3 29 14 + 3 
HU\N]$ 150 178 327 

HU\N]$SONRQbV$ 17 19 9 
HU\N]$Nh\]U$ 133 160 318 

$    

#bXY\SNYUO\N$ 2,5 1,5 0,6 
Hi7ALUX\[]$ 0,237 0,243 0,66 
Hi/ALUX\[]$ 0,181 0,185 0,503 

$    

8[ObVNVUWWU$ 2468 2443 2393 

!



! /9!

&QPVRONNQ! \QJL! POU! QQP! LQJLQ! JQQWV! ]JOQZVNbWWQP! UQSKKWNH! O]PMQb\! SQN! LQ! WRQMPQ!

SOJNQRSQPUQJ#!-QfQ!]JOQZVNbWWQP!\QJLQP!UQTJbMWN!OS!QQP!TQ]KKRLQ!]JOQZ!bMNUQ[OQJL!

O]! ]JOQZVNbWWQP! [KP! LQ! QQJVNQ! JQQWV! NQ! [QJMZMgJQP#! -Q! Q`KXNQ! VKSQPVNQRRMPU! \OJLN!

\QQJUQUQ[QP!MP!&KTQR!9#!

!

'UMNO$9I$+ZN]`QXY\$MN\[RWUVNRW\NOOQRSNR$(NNdW$:$

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

%P! &KTQR! 8! \OJLN! VKSQP[KNNQPL! QQP! O[QJfMXYN! UQUQ[QP! [KP! YQN! UQTJbMW! [KP! LQ!

[QJVXYMRRQPLQ!JQQWVQP!SQPUVQRV![OOJ!LQ![QJVXYMRRQPLQ!]JOQ[QP#!

!

'UMNO$@I$+ZN]`QXY\$ZUR$YN\$SNM]bQd$ZUR$PN$ZN]WXYQOONRPN$a][NLW\bd]NNdWNR$Z[[]$ZN]WXYQOONRPN$a][NZNR$

( IC,( +K!( L56<4&'*( ,'&M"9'(A( ,'&M"9'(-( ,N!O( KPKOO(
(NNdW$%$ D! D! ! ! D! D! D!

(NNdW$2$ ! ! D! ! ! ! !

(NNdW$:$ ! ! ! D! ! ! !

x1QJXbJ_!%PNJbVMOP!5OJOVMSQNJ_!

xx0MJ!3OML!0PKR_VMV!

!

( A)B!CH( -B!CH( HI!CH( 2+CH(
$$ iWU^S/j! iWU^S/j! iWU^S/j! iWU^S/j!

7"3$5$92g9$0$*-($ 632 632 733 350 
-QOQXU$LbVN$J&!K$ 198 198 230 0 
4URP$3:%$ 434 434 1008 0 
4URP$?i>$ 0 0 0 781 
6[]LQN]$2i>$ 870 870 0 0 
([OS]QRP$2iD$ 0 0 0 619 
([OS]QRP$Di%@$ 0 0 0 480 
3NNO$3>??$ 158 158 183 0 
,ONRQbV$9%$X[R$:9j$ 27 + 3 27 + 3 29 1,5 
HU\N]$ 150 150 178 160 

HU\N]$SONRQbV$ 17 17 18 0 
HU\N]$Nh\]U$ 133 133 160 160 

$     
#bXY\SNYUO\N$^j_$ 1,7 2,0 1,4 3,2 
Hi7ALUX\[]$ 0,237 0,237 0,243 0,45 
Hi/ALUX\[]$ 0,181 0,181 0,185 0,45 
     
Volumemassa  2478,0 2441,0 2419,4 2420,9 



! /8!

J?J O$%;M+"&$K*+$,#$),;+")$,E(&*Z##$%;$+,

-Q!7!SQPUVQRV!\QJLQP!NQRWQPV![KXbqS!UQSQPUL!MP!QQP![KXbqSSM`QJ!N_]Q!)=A!?!3KX![KP!

YQN!SQJW!(MJMXYH!fMQ!0ZTQQRLMPU!",#!4QN!SQPUQP!OPLQJ![KXbqS!MV!KTVORbbN!POOLfKWQRMeW!

OS!QQP!LQ!]OJOVMNQMN! NQ![QJRKUQPH!QP!KRLbV!LQ!VNQJWNQ!NQ![QJUJONQP#! %P!i/jH!\KKJ!SQP!MP!

YQN![QJV!TQNOP!QQP!RbXYNUQYKRNQ![KP!OS!QP!TMe!LQ!,a![KVNVNQRNH!YQNUQQP!RKUQJ!RMUN!LKP!TMe!

LQ! SQPUVQRV! bMN! JQQWV!"! cSQN! LQ! UJONQ! SQPUQJ! UQ]JOLbXQQJLd#! 1QP! SOQN! QXYNQJ!

[OOJfMXYNMU! OSUKKP! SQN! LQfQ! [QJUQRMeWMPUQPH! LKKJ! PMQN! LQfQRZLQ! SQPUVQRV! UQTJbMWN!

\OJLQP#!

!

-Q!SQPU]JOXQLbJQ!LMQ!YQJYKKRL!\OJLN![OOJ!QRW!SQPUVQR!fMQN!QJ!KRV![ORUN!bMNI!

"d -Q! UQ\OUQP! MPUJQLMgPNQP! \OJLQP! [QJfKSQRL! MP! QQP! UJONQ! \QQUVXYKKRH! QP!
[QJ[ORUQPV!KRRQP!VKSQP!MP!LQ!SQPUQJ!O[QJUQTJKXYN#!

,d 4QN! SQPUVQR! \OJLN! LJOOU! UQSQPULH! UQLbJQPLQ! "9!VQXH! \KKJTMe! LQ! SQPUTKW!
LJKKMN!QQP!JONKNMQ![KP!A/!J]S!QP!LQ!SQPUQJ!KKP!AF!J]S#!

/d (J!\OJLN!\KNQJ!\OJLN!KbNOSKNMVXY!NOQUQ[OQUL#!
7d -Q!Vb]QJ]RKVNMZMXQQJLQJ!\OJLN!KbNOSKNMVXY!NOQUQ[OQUL#!
9d 4QN! SQPUVQR! \OJLN! MPNQPVMQZ! UQSQPULH! UQLbJQPLQ! ,!SMP! /=!VQXH! \KKJTMe! LQ!

VPQRYQML![KP!LQ!SQPUQJ!\OJLN!O]UQLJQ[QP!PKKJ!/,9!J]S#!

8d &QPVRONNQ! \OJLN! YQN! SQPUVQR! POU! NJKKU! UQSQPULH! KKP! YQNfQRZLQ! JQUMSQ! KRV! TMe!
]bPN!,dH!UQLbJQPLQ!8!SMP#!

!

3KP!fOLJK!LQ!SQPU]JOXQLbJQ!MV!LOOJRO]QPH!\OJLQP!LQ![ORbSQSKVVK!QP!YQN!RbXYNUQYKRNQ!

[KP!YQN![QJV!TQNOP!TQ]KKRLH!KRVOOW!LQ!VRbS]!ZRO\#!3QJ[ORUQPV!\OJLQP!LQ!SKRRQP!UQ[bRL!

SQN!TQNOPH!QP!O]!LQ!NJMR]RKKN!UQ]RKKNVN!UQLbJQPLQ!v!/=!VQXOPLQP#!

!

!
)LMNNOPQRS$%2I$"Q]QXY$ZUXbkVVNRSN]$(?Di87$

J?L O$%;M+"&$K*+$,#$),K$,='$A%$,E(&*Z##$%;$+,

-Q!WRQMPQ!SQPUQJ!LMQ!UQTJbMWN!\OJLN!MV!QQP!SQPUQJ![KP!YQN!SQJW!(MJMXYH!N_]Q!)=,!?!3KXH!

fMQ!0ZTQQRLMPU!"/#!1QP!VNQRN![KVN!LKN!YQN!RbXYNUQYKRNQ![KP!LQ!TQNOPSQPUVQRV!bMN!LQ!WRQMPQ!

SQPUQJ!RKUQJ!RMUN!LKP!LQ!SQPUVQRV!bMN!LQ!UJONQ!SQPUQJH!QP!SQQJ!MP!LQ!RMeP!RMUUQP!SQN!LQ!

[OOJO]UQVNQRLQ!\KKJLQP!MP!LQ!RMNQJKNbbJ#!-MN!MV!NQ![QJWRKJQP!LOOJ!YQN!WRQMPQJ![ORbSQ!LKN!

[KXbqS!UQNJOWWQP!LMQPN!NQ!\OJLQPH!fOKRV!JQQLV!QQJLQJ!\QJL!KKPUQYKKRL#!



! /@!

-Q!SQPU]JOXQLbJQ!LMQ!YQJYKKRL!\OJLN!fMQN!QJ!KRV![ORUN!bMNI!

!

"d -Q! MPUJQLMgPNQP! \OJLQP! VKSQP! mmP! [OOJ! mmP! KZUQ\OUQP! QP! MP! LQ! SQPUQJ!
UQTJKXYN#!

,d 4QN!SQPUVQR! \OJLN! UQLbJQPLQ! "9!VQX! LJOOU! UQSQPUL#! 0RV! PK! [MVbQRQ! MPV]QXNMQ!
TRMeWN! LKN! YQN! LJOOU! SQPUVQR! PMQN! YOSOUQQP! UQPOQU! MVH! \OJLN! \KN! RKPUQJ!

UQSQPUL#! -Q! JONKNMQVPQRYQML! [KP! LQ! SQPUTKW! MV! A/!J]SH! LMQ! [KP! LQ!

SQPUQJ!,9=!J]S#!

/d 4QN!\KNQJ!\OJLN!RKPUfKKS!SKPbQQR!NOQUQ[OQUL![MK!QQP!NOQUKPUWRQ]!MP!YQN!LQWVQR!
[KP!LQ!SQPUQJ#!

7d -Q! Vb]QJ]RKVNMZMXQQJLQJ! \OJLN! RKPUfKKS! SKPbQQR! NOQUQ[OQUL! [MK! QQP!
NOQUKPUWRQ]!MP!YQN!LQWVQR![KP!LQ!SQPUQJ#!

9d 4QN! WMeWUKN! [KP! LQ! SQPUQJ! \OJLN! KZUQVRONQP! QP! LQ! SQPUQJ! \OJLN! [KXbqS!
UQfOUQP#! -Q! LJbW! MP! LQ! SQPUQJ! WKP! NON! 9=?@=! 5K! UQJQLbXQQJL! \OJLQPH! KR!

PKKJUQRKPU! YQN!SQPUVQR#! (J!\OJLN! ,!SMP! QP! /=!VQX! MPNQPVMQZ! UQSQPULH! LOOJ! LQ!

VPQRYQML![KP!LQ!SQPUQJ!O]!NQ!LJMe[QP!PKKJ!F"=!J]S!

8d *OU!VNQQLV!OPLQJ![KXbqS!\OJLN![QJ[ORUQPV!POU!N\QQ!SMPbNQP!NJKKU!UQSQPULH!O]!
YQNfQRZLQ!JQUMSQ!KRV!TMe!,d#!

!

3KP!fOLJK!YQN!SQPU]JOXQV!KZUQJOPL!MVH!\OJLQP!LQ![ORbSQSKVVK!QP!YQN!RbXYNUQYKRNQ![KP!

YQN![QJV!TQNOP!TQ]KKRL#!BMe!LQ!SQPUVQRV!LMQ!SQN!LQ!WRQMPQ!SQPUQJ!\OJLQP!UQ]JOLbXQQJL!

\OJLN!UQQP!VRbS]!ZRO\!TQ]KKRL#!-Q![QJ\QJWTKKJYQML![KP!LQ!SQPUVQRV! MV!PKSQRMeW![KP!

LMQ!KKJL!LKN!TMe!YQN!O]YQZZQP![KP!LQ!XOPbVH!YQN!TQNOP!KRV!QQP!]bLLMPU!TRMeZN!VNKKPH!fOLKN!

\QMPMU!XOPXRbVMQV!WbPPQP!UQNJOWWQP!\OJLQP#!3QJ[ORUQPV!\OJLQP!LQ!SKRRQP!SQN!TQNOP!

UQ[bRLH!QP!O]!LQ!NJMR]RKKN!UQ]RKKNVN#!

)LMNNOPQRS$%:I$"Q]QXY$ZUXbkVVNRSN]$(?2i87$

!



! /A!

J?N @)$+=)$U$A;$%<&R(MM$%,>$)"%#$%;<$'<,

:S! PK! NQ! UKKP! OZ! LQ! TQNOPSQPUVQRV! [ORLOQP! KKP! LQ! VNQJWNQ?QMVQP! [KP! JQV]QXNMQ[QRMeW!

YOUQ?! QP! bRNJK! YOUQVNQJWNQTQNOPH! LMQ! \QJLQP! [QJPOQSL! MP! YQN! TQUMP! [KP! LQ!

RMNQJKNbbJVNbLMQ! [KP! LQfQ! NYQVMVH! \QJLQP! QQP! KKPNKR! LJbW]JOQ[QP! bMNUQ[OQJL! O]!

WbTbVVQP! [KP! "==!`!"==!`!"==!SS/#! %P! &KTQR! @! VNKKN! QQP! O[QJfMXYN! [KP! LQ! TQYKKRLQ!

JQVbRNKNQPH!KRVOOW!YQN!KKPNKR!]JOQZVNbWWQP!\KKJbMN!LQ!UQSMLLQRLQ!LJbWWJKXYN!MV!TQ]KKRLH!

QP!LQ!VNKPLKKJLKZ\MeWMPU#!

!

'UMNO$BI$(NWbO\U\NR$W\N]d\Na][NZNR$

1'&"*#''Q$( R(!#"'<$&5QQ'*( 3'=%99'69'(9#5Q$&'#Q&'((
>,!4@(

L&4*944#94<S%TQ%*:(
>,!4@(

%&*67%$ 9! "8=H7! ""H"8!

2*67%$ 9! "7"H"! 9HAF!

:(67%$ 7! "7/H,! ,H"=!

>'7%$ 8! 8,HA! =H9=!

%&*672$ "! "7AH"! ^!

:(672$ "! "7FH9! ^!

9&*672$ "! 88H9! ^!

!

>OKRV!WKP!KZUQRQML!\OJLQP!bMN!LQ!\KKJLQP!MP!&KTQR!@H! RMUN!LQ!LJbWVNQJWNQ![OOJ!LQ!bRNJK!

YOUQVNQJWNQTQNOPSQPUVQRV! c"'456"H! QP! LbV! OOW! "'456,d! JOPL! LQ! [OOJO]UQVNQRLQ!

UJQPV![KP!"9=!15KH!YQNUQQP!YQN!PbN![KP!LQ!\KJSNQTQYKPLQRMPU!KKPNOOPN#!4QN!SQPUVQR!

"'456"!YKL!PKSQRMeW!QQP!SMPLQJQ![QJ\QJWTKKJYQML!LKP!,'456,!cTQMLQP!YQTTQP!\QR!

LQfQRZLQ! VKSQPVNQRRMPUd#! -MN! MV! QXYNQJ! [ORRQLMU! \QUUQ\QJWN! LOOJ! LQ! NYQJSMVXYQ!

PKTQYKPLQRMPU#!1QP!VNQRN![QJLQJ![KVN!LKN!LQ!UQWOfQP!SQPUVQRV![OOJ!NJKLMNMOPQQR!TQNOP!

QP!YOUQVNQJWNQTQNOP!TMefOPLQJ!UOQL!]JQVNQJQPH!UQfMQP!LQ!UQYKKRLQ!LJbWVNQJWNQV#!

!

(QP! KPLQJQ! MPNQJQVVKPNQ! [KVNVNQRRMPU! MV! LKN! YQN! SQPUVQR! 9'456,! QQP! [QJUQRMeWTKJQ!

LJbWVNQJWNQ!YQQZN!KRV!YQN!NJKLMNMOPQRQ!TQNOPSQPUVQR!7&6"#!4OQ\QR!LQfQRZLQ!MPUJQLMgPNQP!

UQTJbMWN! fMeP![OOJ!9'456,!KRV![OOJ!YQN!KPLQJQ!'456?SQPUVQRH!\OJLN!QQP!LJbWVNQJWNQ!

TQJQMWN!LMQ!SQQJ!LKP!LQ!YQRZN! RKUQJ! RMUN#!-MN! MRRbVNJQQJN!\QLQJOS!YQN!TQRKPU!KKP![KP!LQ!

<^B?ZKXNOJH!MP!LQ!VNJMeL!OS!QQP!YOUQJQ!TQNOPVNQJWNQ!NQ!TQJQMWQP##!

!

0KP!LQ!VNKPLKKJLLQ[MKNMQ!fMQN!SQP!\QR!LKN!QJ![JMe![QQR!V]JQMLMPU!O]!LQ!VNQJWNQJQVbRNKNQP!

MV#!-MN!SKU!PMQN!bMN!YQN!OOU![QJROJQP!\OJLQP!TMe!YQN!KPKR_VQJQP![KP!LQ!JQVbRNKNQP![KP!LQ!

LbbJfKKSYQMLV]JOQ[QPH! LKKJ! LQ! VNQJWNQ! MP! [QJTKPL! VNKKN! SQN! LQ! W\KRMNQMN! [KP! LQ!

SMXJOVNJbXNbbJ! QP! ]OJOVMNQMN#! BO[QPLMQP! fMQN! SQP! LKN! LQ! VNKPLKKJLLQ[MKNMQ! NOQPQQSN!

PKKJSKNQ!LQ!VNQJWNQ!NOQPQQSN#!-MN!MV!NQ![QJWRKJQP!LOOJ!YQN!ZQMN!LKN!TMe!YOUQJQ!VNQJWNQV!LQ!

SMPVNQ! OPPKb\WQbJMUYQML! OZ! f\KWWQ! VXYKWQR! QQP! UJONQJQ! MS]KXN! YQQZN! LKP! TMe! RKUQJQ!

VNQJWNQV#!!

!



! /F!

L 8**+((%)(<)A%;,

L?0 @A)*$+A%;,

-Q! &05?]JOQ[QP! NQJ! X_XRMVXYQ! OPLQJLOS]QRMPU! [KP! LQ! ]JOQZVNbWWQP! MP! QQP!

fbbJO]ROVVMPU!\QJLQP!bMNUQ[OQJL!SQN!YQN!&05?V_VNQQSH!TQVXYJQ[QP!MP!i",jH!QP!UQTJbMWN!

MP! i/j! QP! i,/j#! -Q! NQVNSQNYOLQ! \QJL! QXYNQJ! KL! YOX! TQ]KKRLH! LKKJ! POU! SKKJ! \QMPMU!

QJ[KJMPU! MV!SQN!YQN! UQTJbMW! [KP!&05?V_VNQQS!OS!'456! NQ! NQVNQP#!3OOJ!LQ!&05?NQVNQP!

fMeP!]JOQZVNbWWQP!UQTJbMWN!bMN!JQQWV!"#!

!

-OOJ! LQ! RKUQJQ! cO]]QJ[RKWNQ?d]OJOVMNQMN! [KP! '456! QP! )56H! [QJ\KXYN! SQP! QP! TQNQJQ!

]JQVNKNMQ! NQP! O]fMXYNQ! [KP! NJKLMNMOPQQR! TQNOP#! BO[QPLMQP! fMeP! UJKPbRKNQP! UQWOfQP!

c]OJZMQJ! QP! W\KJNVfKPLd! LMQ! fMXY! fO! UOQL! KRV! MPQJN! UQLJKUQP! MP! QQP! fbJQ! OSUQ[MPUH!

YQNUQQP! TMeWOSQPL! TMeLJKKUN! NON! QQP! UOQMQ! ]JQVNKNMQ! [KP! YQN! TQNOP#! %P! YQN! TMefOPLQJ!

\OJLN! [QJ\KXYN! LKN!)56H!SQN! LQ! ZMePVNQ! ]OJOVMNQMN! cLMN!\OJLN! [QJLQJ! KKPUQNOOPLdH! YQN!

TQVN! fKR! ]JQVNQJQP! O]! [RKW! [KP! JQVMVNQPNMQ! NQUQP! fbbJKKPNKVNMPU#! -OOJ! LQ! [QJ\KXYNQ!

YOUQJQ! \QQJVNKPL! [KP! '456! NQUQP! fbbJKKPNKVNMPU! \QJL! [KP! TMe! YQN! TQUMP! UQO]NQQJL!

[OOJ!QQP!RKPUQJQ!bMN[OQJMPUV]QJMOLQ#!%P!]RKKNV![KP!QQP!NQVN]QJMOLQ![KP!",!\QWQP!fOKRV!

MP!i/jH!\QJLQP!LQ!]JOQZVNbWWQP!UQNQVN!UQLbJQPLQ!,7!\QWQP#!

L?B F+"$C<)*==$%,

-Q!]JOQZVNbWWQP![OOJ!LQ!&05?]JOQ[QP!TQVNKKP!bMN!XMRMPLQJV!SQN!QQP!XMRMPLJMVXYQ!YORNQ!MP!

YQN! XQPNJbSH! fOKRV! KZUQTQQRL! O]! 0ZTQQRLMPU! "7#! -Q! ]JOQZVNbWWQP! YQTTQP! QQP!

TbMNQPLMKSQNQJ![KP!,/=!SSH!QQP!TMPPQPLMKSQNQJ![KP!7=!SS!QP!QQP!YOOUNQ![KP!@=!SS#!

5QJ! TQNOPN_]Q! \OJLQP! /!]JOQZVNbWWQP! [OOJfMQPH! fOLKN! UQSMLLQRLQ! \KKJLQP! WbPPQP!

TQ]KKRL!\OJLQP!]QJ!TQNOPN_]Q#!:]PMQb\!SOQNQP!LQ!]JOQZVNbWWQP!PMQN!KRRQSKKR!MLQPNMQW!

fMeP!OS!fQ!SQN!QRWKKJ!NQ!WbPPQP![QJUQRMeWQP#!*K!YQN!SOPNQJQP![KP!LQ!]JOQZVNbWWQP!O]!LQ!

&05?MPVNKRRKNMQH!\OJLN!MP!QQJVNQ!MPVNKPNMQ!PKSQRMeW!QQP!JQZQJQPNMQSQNMPU!bMNUQ[OQJLH!LMQ!

[QJ[ORUQPV! NQRWQPV! [KP! LQ! [ORUQPLQ!SQNMPUQP!\OJLN! KZUQNJOWWQP#! >OLOQPLQ! WKP!SQP!

QQP!ebMVNQ![QJUQRMeWMPU![KP!LQ!]JOQZVNbWWQP!SKWQPH!OPUQKXYN!Q[QPNbQRQ!Q`XQPNJMXMNQMNQP!

OZ!OP[ORSKKWNYQLQP![KP!LQ!]JOQZVNbWWQP!OZ!]JOQZO]VNQRRMPU#!

!

:]! LQ! TQNOPPQP! ]JOQZVNbWWQP! \OJLN! QQP! YOQW]JOZMQR!

TQ[QVNMUL!TQVNKKPLQ!bMN!JOQVN[JMe!VNKKRH!POOLfKWQRMeW![OOJ!

LQ! SQQN]JOXQLbJQ#! 3QJLQJ! TQYOQ[QP! LQ! ]JOQZVNbWWQP!

UQQP! Q`NJK! [OOJTQJQMLMPU#! %P! KZ\KXYNMPU! [KP! LQ!

TQ]JOQ[MPUH! \OJLQP! LQ! ]JOQZVNbWWQP! MP! QQP! PKNNQ! WKVN!

TQ\KKJLH!TMe!QQP!NQS]QJKNbbJ![KP!,=n6!v!,n6H!QP!TMe!QQP!

JQRKNMQ[Q![OXYNMUYQMLVUJKKL![KP!F=!v!9!a#!!

)LMNNOPQRS$%>I$6][NLW\bd$NR$
MNdQW\QRS$Z[[]$')6A\[NW\NO$



! 7=!

L?D F+"$C"M<)$''A%;,$%,#$)R"K$,

-Q!&05?O]VNQRRMPU!\OJLN! O]UQVNQRL! MP! O[QJQQPVNQSSMPU!SQN!LQ!O]VNQRRMPU!TQVXYJQ[QP!

MP!i"9j#!0KPUQfMQP!LJMQ!XMRMPLQJV!\OJLQP!UQNQVN![KP![MQJ!TQNOPN_]QVH!\OJLQP![MQJ!KVVQP!

[KP!LQ!&05![ORRQLMU! MPUQPOSQP!SQN!]JOQZVNbWWQPH!fOKRV!fMXYNTKKJ! MV!O]!0ZTQQRLMPU!"9#!

3KP!TQRKPU!MV!NQ![QJSQRLQP!LKN!LQ!fbbJO]ROVVMPU!MP!K]KJNQ!JQXM]MgPNQP!fMN!]QJ!]JOQZVNbW#!

6OPNKSMPKNMQ! [KP!YQN! QPQ!]JOQZVNbW!PKKJ!LQ! KPLQJQ! MV!YMQJLOOJ!LbV!bMNUQVRONQP#!-MN! MV!

[KP!TQRKPU!MPLMQP!LQ!QPQ!]JOQZVNbW!VPQRRQJ!KXYNQJbMN!UKKN!LKP!YQN!KPLQJQH!OZ!KRV!QJ!LOOJ!

QQP!TQ]KKRLQ!JQKXNMQ!NbVVQP!LQ!fbbJO]ROVVMPU!QP!YQN!]JOQZVNbW!PMQb\Q!QRQSQPNQP!MP!LQ!

O]ROVVMPU!NQJQXYNWOSQP#!

!

!
)LMNNOPQRS$%9I$')6A\[NW\NOg$VN\$[aSNW\NOPN$a][NLW\bddNR$$

JOQRdW[RPN]I$%&*67%g$OQRdWM[ZNRI$2*67%g$]NXY\W[RPN]I$:(67%g$]NXY\WM[ZNR$>'7%K$

-Q!]JOQZVNbWWQP!LJKKMQP!KKP!QQP!XOPVNKPNQ!VPQRYQML![KP!"H=7!OS\QPNQRMPU!]QJ!bbJ! MP!

NJKUQ!SOLbVH! TMe! KKPNKVNMPUH! QP! ,7H7"! OS\QPNQRMPUQP! ]QJ! bbJ! MP! VPQRRQ!SOLbVH! TMe! YQN!

O]SQNQP! [KP! LQ! ]JOQZVNbWWQP#! 4QN! UQTJbMWNQ! [ORbSQ! fbbJO]ROVVMPU! MP! LQ! JQXM]MgPNQP!

fOJUN! QJ[OOJ! LKN! LQ! ]JOQZVNbWWQP! v!"^/! [KP! LQ! NMeL! OPLQJUQLOS]QRL! fMeP! MP! QQP!

fbbJO]ROVVMPU![KP!=H9!Sa!4,$:7H!QP!,^/![KP!LQ!NMeL!TROONUQVNQRL!KKP!RbXYNH!\KKJTMe!YQN!

]JOQZVNbW!WKP!LJOUQP#!(J!MV!O[QJ\OUQP!OS!LQ!XOPXQPNJKNMQ!NQ![QJYOUQPH!SQN!OOU!O]!YQN!

[QJVPQRRQP! [KP! YQN! LQUJKLKNMQ]JOXQV! [KP! YQN! '456H!SKKJ! bMN! QQP! TQfOJULYQML! OS! LQ!

JQVbRNKNQP! NQ! WbPPQP! [QJUQRMeWQP!SQN! QQJLQJQ! JQVbRNKNQP! MV! YMQJ[KP! KZUQfMQP#! -Q! QPMUQ!

SKKNJQUQR!LMQ! UQNJOZZQP! MV! NQPUQ[ORUQ![KP!LQ!YOUQJQ!TQNOPW\KRMNQMN! MV!YQN! RKPUQJ! RKNQP!

RO]QP![KP!LQ!]JOQZ#!

!

-Q! KKPNKVNMPU! [KP! LQ! ]JOQZVNbWWQP! WKP! QPQJfMeLV! W\KRMNKNMQZ! [MVbQQR! \KKJUQPOSQP!

\OJLQPH! QP! KPLQJfMeLV! W\KPNMNKNMQZ! \OJLQP! O]UQSQNQP! SQN! RKVQJVNJKRQP#! 3OOJ! LMN!

OPLQJfOQW! MV! UQWOfQP! OS! ]QJ! XMRMPLQJ! 7! ]JOZMQRQP! O]! NQ! SQNQPH! NQRWQPV! O]! QQP! YKR[Q!

XQPNMSQNQJ! [KP! QRWKKJ! [QJ\MeLQJLH! OS! QQP! UQSMLLQRLQ! LMKSQNQJ\MefMUMPU! NQ! WbPPQP!

TQJQWQPQP!]QJ!XMRMPLQJ#!-Q!PKb\WQbJMUYQML![KP!LQ!RKVQJSQNMPU!TQLJKKUN!9=!µS!cYbMLMUQ!



! 7"!

RKVQJK]]KJKNbbJ! MP! UQTJbMW! UQPOSQP! MP! eKPbKJM!,="/d#! -Q! RKVQJV! c0ZTQQRLMPU! "8d! fMeP!

NMeLQPV!LQ!O]SQNMPU![QJTOPLQP!SQN!QQP!XOS]bNQJ!c0ZTQQRLMPU!"@dH!LMQ!LQ!LKNK!TMeYObLN!

[KP!fOLJK!LQ!RKVQJVNJKRQP!YQN!YOQW]JOZMQR!O]!LQ!]JOQZVNbWWQP!JQUMVNJQQJNH!QP![QJ[ORUQPV!

//==!SQNMPUQP!bMN[OQJNH!KKP!QQP!JKNMO![KP!9!SQNMPUQP!]QJ!SMRRMSQNQJ#!>OLOQPLQ!\OJLN!

POOMN! LQ! [ORRQLMUQ! OSNJQW! \OJLN! O]UQSQNQPH! OS! Q[QPNbQRQ! O[QJRK]! [KP! LKNK! NQ!

[QJSMeLQP#!

!

!
)LMNNOPQRS$%@I$#UWN]UaaU]U\bb]$QR$eN]dQRSg$\N]$

[aVN\QRS$a][NLW\bda][LQNO$

!
)LMNNOPQRS$%BI$+b\ab\$OUWN]VN\QRSNR$QR$
X[Vab\N]W[L\eU]NI$llR$a][LQNO$aN]$OUWN]$

!

:S! LQ! KKPNKVNMPU! POU! NQ! [QJVPQRRQP! \OJLQP! LQ! ]JOQZVNbWWQP! PK! QRWQ! SQNMPU! VQSM?

KbNOSKNMVXY!UQTOJVNQRL! i"9j#!4MQJLOOJ!\OJLQP! ROVfMNNQPLQ!LQQRNeQV! [QJ\MeLQJLH! QP!WKP!

LQ! VXYKLQRMeWQ! O]ROVVMPU! PMQN?KKPUQNKVN! TQNOP! TQJQMWQP#! (QP! TMefOPLQJYQML! KKP! LQ!

KKPNKVNMPU!LOOJ!f\K[QRfbbJ! MV!LKN!O]f\QRRMPU![KP!LQ!]JOQZVNbWWQP!O]NJQQLN#!:S!LMN! MP!

WKKJN!NQ!TJQPUQP!\OJLQP!LQ!]JOQZVNbWWQP!PK!YQN!TOJVNQRQP!O]PMQb\!O]UQSQNQP!SQN!LQ!

RKVQJK]]KJKNbbJ#!>O!WKP!SQP!LQ!N\QQ!OOJfKWQP![KP!LMKSQNQJ\MefMUMPU!K]KJN!TQWMeWQP#!

!

-Q! QQJVNQ! fQV! \QWQP! [KP! YQN! ]JOQZ]JOUJKSSK! \QJLQP! LQ! ]JOQZVNbWWQP! \QWQRMeWV!

O]UQSQNQPH! [QJ[ORUQPV! \QJLQP! LQ! ]JOQZVNbWWQP! LJMQ\QWQRMeWV! O]UQSQNQP#! :[QJ! LQ!

UQYQRQ!]JOQZ]QJMOLQ!\QJL!LQ!fbbJO]ROVVMPU!\QR!\QWQRMeWV![QJ[QJVN#!-MN!MV![KP!TQRKPU!OS!

QQP! fO! XOPVNKPN! SOUQRMeWQ! KKPNKVNMPU! NQ! YQTTQP! [KP! LQ! ]JOQZVNbWWQP#! <QWQRMeWVQ!

O]SQNMPU! [KP! LQ! ]4?\KKJLQ! NOOPN! KKP! LKN! QJ! NbVVQP! N\QQ! [QJ[QJVMPUQP! VRQXYN! QQP!

TQ]QJWNQ!ZRbXNbKNMQ!O]NJQQLN![KP!LQ!fbbJNQUJKKL![KP!LQ!O]ROVVMPU#!

L?J [$+V$+=A%;,+$<*')()$%,

3MVbQQR! LbbJN! YQN! QPMUQ! NMeL! [OOJ! VXYKLQ! \KKJPQQSTKKJ! MV! NQP! UQ[ORUQ! [KP! LQ!

f\K[QRfbbJKKPNKVNMPU#! :][KRRQPL! MV! LKN! YQN! NJKLMNMOPQQR! TQNOP! PMQN! SQJWTKKJ! VRQXYNQJ!

JQKUQQJN!LKP!LQ!KPLQJQ!TQNOPVOOJNQP#!<QR!SOQN!MP!UQLKXYNQP!\OJLQP!UQYObLQP!LKN!QQP!

NJKLMNMOPQQR!TQNOP![KP!UOQLQ!W\KRMNQMN!MV!UQTJbMWNH!LOOJ!LQ!WQbfQ![OOJ!4$)?XQSQPN#!4QN!

QPMU! fMXYNTKKJ! TQ\MeV! [KP! VXYKLQ! VNQRN! fMXY! TMe! YQN! TOJVNQRQP#! 1QP! WKP! YQN! VNOZ! fMQP!

\QUUQfOUQP!\OJLQP!LOOJ!YQN!KZfbMUV_VNQQSH!\KN!LbMLN!O]!SKNQJMKKR[QJRMQV#!<KPPQQJ!LQ!

]JOQZVNbWWQP! \OJLQP! UQTOJVNQRL! NQJ\MeR! fQ! POU! [OXYNMU! fMePH! \OJLN! QQP! ]K][OJSMPU!

\KKJUQPOSQP!NQJ!YOOUNQ![KP!LQ!TOJVNQRVH!\KN!PKKVN!VXYKLQ[OJSMPU!TO[QPLMQP!\MeVN!O]!

YQN!fKXYNQJ!\OJLQP![KP!YQN!SKNQJMKKR!KKP!LQ!O]]QJ[RKWNQ#!

!

0ZTQQRLMPUQP!"A! NON! ,9! NOPQP!YQN! [QJVXYMR! NbVVQP! LQ! ]JOQZVNbWWQP! TMe! KKP[KPU! [KP! LQ!

]JOQZH!QP!TMe!VNO]fQNNQP![KP!LQ!]JOQZH!PK!,=!\QWQP#!



! 7,!

!
)LMNNOPQRS$%DI$%&*67%g$Z[[]$UUR\UW\QRS$

!
)LMNNOPQRS$%=I$%&*67%g$RU$2?$eNdNR$UUR\UW\QRS$

!
)LMNNOPQRS$2?I$2*67%g$Z[[]$UUR\UW\QRS$

!
)LMNNOPQRS$2%I$2*67%g$RU$2?$eNdNR$UUR\UW\QRS$

!
)LMNNOPQRS$22I$:(67%g$Z[[]$UUR\UW\QRS$

!
)LMNNOPQRS$2:I$:(67%g$RU$2?$eNdNR$UUR\UW\QRS$

)LMNNOPQRS$2>I$>'7%g$Z[[]$UUR\UW\QRS! )LMNNOPQRS$29I$>'7%g$RU$2?$eNdNR$UUR\UW\QRS!



! 7/!

*K! ",!\QWQP! XYQSMVXYQ! KKPNKVNMPUH! WKP! SQP! [MVbQQR! QQP! NOQPKSQ! [KP! LQ! Jb\YQML!

[KVNVNQRRQP!TMe!LQ!]JOQZVNbWWQP!bMN!NJKLMNMOPQQR!TQNOP!QP!'456#!BMe!LQ!]JOQZVNbWWQP![KP!

)56! QXYNQJ! LOQN! fMXY! QQP! KPLQJQ! VXYKLQZQPOSQQP! [OOJ#! -MN! ZQPOSQQP! \OJLN! O]!

0ZTQQRLMPUQP!,8!NON!,A![KP!LMXYNQJTMe!TQWQWQP#!-Q!YQRQ!TbMNQPVNQ!RKKU!c[KP!QQP!LMWNQ![KP!

v"!SSd!WOSNH!KRV!QQP!VXYMRH!ROV![KP!YQN!]JOQZVNbW#!*K![QJROO]![KP!NMeL!UQTQbJN!LMN!TMe!KRRQ!

]JOQZVNbWWQP! bMN! )56#! -MN! ZQPOSQQP! MV! OOW! LbMLQRMeW! fMXYNTKKJ! MP! LQ! RKVQJSQNMPUQP#!

3MVbQQR!RMeWN!YQN!\KJSNQTQYKPLQRL!'456!KRV!TQVNQ!SKNQJMKKR!bMN!LQ!]JOQZ!NQ!WOSQP#!

!

!

!
)LMNNOPQRS$2@I$:(67%$Z[[]$

UUR\UW\QRS$

!
)LMNNOPQRS$2BI$#[Wd[VNR$

MbQ\NRW\N$OUUS$[a$NNR$:(67%$
a][NLW\bd$

!
)LMNNOPQRS$2DI$:(67%Aa][NLW\bd$
RU$ULM[]W\NONR$ZUR$PN$O[WSNd[VNR$

OUUS$

!

-Q![MVbQRQ!\KKJPQSMPUQP!LMQPQP!bMNQJKKJL!TQ[QVNMUL! NQ!\OJLQP!LOOJ!LQ! RKVQJLKNK#!-Q!

RKVQJV!SQNQP!LQ!KZVNKPL![KP!LQ!RKVQJ!NON!YQN!TQNOPH!QP!UQ[QP!LbV!YQN!JQRMgZ!\QQJ![KP!YQN!

XMRMPLQJO]]QJ[RKW#! BMe! YQN! TQUMP! [KP! LQ! ]JOQZ! \OJLN! QQP! JQZQJQPNMQSQNMPU! bMNUQ[OQJL#!

-OOJ! NQRWQPV! LQfQ! JQZQJQPNMQKZVNKPL! [KP! QQP! PMQb\Q!SQNMPU! KZ! NQ! NJQWWQPH! \OJLN! YQN!

[QJVXYMR!SQN!LQ!OOJV]JOPWQRMeWQ!VMNbKNMQ![QJWJQUQP#!:S!LQ![QJ\QJWMPU![KP!LQ!SQQNLKNK!

NQ! [QJUQSKWWQRMeWQP! \QJL! QQP! TQJQWQPMPUVXJM]N! UQVXYJQ[QP! MP! LQ! ]JOUJKSSQQJNKKR!

]_NYOPH!MP!VKSQP\QJWMPU!SQN!MJ#!5#!6JMQRH!5Y-!KKP!LQ!'+QPNH![QJTOPLQP!KKP!2KTO!1KUPQR!

[OOJ! BQNOPOPLQJfOQW#! *KKVN! YQN! [MVbKRMVQJQP! [KP! LQ! SQQNLKNK! [ORUQPV! [QJVXYMRRQPLQ!

]KJKSQNQJVH! WKP! [KP! QRW! O]UQSQNQP! ]JOZMQR! QQP! UQSMLLQRLQ! LMKSQNQJNOQPKSQ! OZ! k

KZPKSQ!TQJQWQPL#!3QJ[ORUQPV!\OJLN!QQP!UQSMLLQRLQ!NOQPKSQ!OZ!KZPKSQ!TQJQWQPL!]QJ!

XMRMPLQJH! O]! TKVMV! [KP! LQ! [MQJ! O]UQSQNQP! ]JOZMQRQP#! &QPVRONNQ! \OJLN! QQP! UQSMLLQRL!

UQLJKU! ]QJ! TQNOPVOOJN! TQ]KKRL! O[QJ! LQ! LJMQ! XMRMPLQJVH! NQJ! [QJUQRMeWMPU! NbVVQP! LQ!

[QJVXYMRRQPLQ!TQNOPN_]QV#!!

!

:]! TKVMV! [KP! LQ! RMNQJKNbbJVNbLMQ! \OJLN! QQP! fKKU]KNJOOP! [QJ\KXYN! [KP! LQ!

LMKSQNQJQ[ORbNMQH! LOOJ! QQP! KZ\MVVQRQPLQ! f\QRRMPU! [KP! YQN! ]JOQZVNbW! LOOJ! LQ!

fbbJKKPNKVNMPU!QP!QQP!SKNQJMKKR[QJRMQV!LOOJ!TOJVNQRQP#!

!

-Q!VXYKLQ!\OJLN!PMQN!QPWQR!UQN_]QQJL!LOOJ!LQ!LMKSQNQJ[QJKPLQJMPUH!LOXY!OOW!LOOJ!QQP!

Jb\YQMLVQ[ORbNMQ![KP!YQN!O]]QJ[RKW#!-QfQ!\OJLN!TQJQWQPL!LOOJ![ORUQPLQ!ZOJSbRQI!

!

!

!

!

-QfQ!\KKJLQ!\OJLN! Q[QPQQPV! KbNOSKNMVXY!TQJQWQPL!LOOJ!YQN! PMQb\Q! VXJM]N#! 3OOJ!YQN!

Jb\YQMLV[QJROO]! \OJLN! Q[QPQQPV! QQP! fKKU]KNJOOP! [QJ\KXYNH! LOOJ! QQP! KZ\MVVQRQPLQ!

! 

Ra =
1
L
. y(x) dx
0

L

"



! 77!

NOQPQSQPLQ!VXYKLQ!LOOJ!LQ!fbbJKKPNKVNMPUH!QP!YQN![QJSMPLQJQP![KP!LQ!Jb\YQML!LOOJ!

TOJVNQRQP#! 4QN! TOJVNQRQP! [QJ\MeLQJN! PKSQRMeW! ROVfMNNQPLQH! bMNVNQWQPLQ! LQQRNeQVH! QP! [bRN!

KPLQJfMeLV!]OJMgP!UQLQQRNQRMeW!O]!SQN!VNOZ!OZ!ROVUQWOSQP!SKNQJMQ#!

!

:S!QQP!fO![ORRQLMU!SOUQRMeW!TQQRL!NQ!UQ[QP![KP!LQ![QJfKSQRLQ!LKNKH! MV!UQWOfQP!OS!LQ!

LKNK! [MVbQQR! \QQJ! NQ! UQ[QP! KKP! LQ! YKPL! [KP! TO`]RONVH! QQJLQJ! LKP! KKP! LQ! YKPL! [KP!

MPLM[MLbQRQ!]bPNQP#!(PWQR!QQP!UQSMLLQRLQ!\KKJLQ!RKKN!MSSQJV!PMQN!NOQ!OS!LQ![KJMKNMQ!O]!

LQ! LKNK! MP! NQ! VXYKNNQP#! 0KP! LQ! YKPL! [KP! LQ! TO`]RONV! \OJLN! OOW! [MVbQQR! LbMLQRMeW!

\QQJUQUQ[QP!YOQ!LQ![KJMKNMQ!O]!LQ!LKNK!NOQPQQSN!MP!LQ!NMeLH!PKKJSKNQ!YQN!O]]QJ[RKW![KP!

LQ!]JOQZVNbWWQP!Jb\QJ!\OJLN#!(QP!TMeWOSQPL![OOJLQQR![KP!YQN!UQTJbMW![KP!TO`]RONV!MV!

LKN!bMNVXYMQNQJV!cUQLQZMPMQQJL!KRV!QQP!\KKJLQ!LMQ!TbMNQP!YQN!MPNQJ[KR!sUQSMLLQRLQ!v!LJMQ!

WQQJ!LQ!VNKPLKKJLKZ\MeWMPUtd!PMQN!\OJLQP!TQVXYOb\L#!>OLOQPLQ!\OJLN!YQN!UQSMLLQRLQ!

PMQN!TQrP[ROQL!LOOJ!QPWQRQ!Q`NJQSQ!\KKJLQP#!

L?L 4$<*')()$%,

L?L?0 O()$+A(('E$+'A$<,
-Q!QQJVNQ!SQNMPU!LMQ!\OJLN!bMNUQ[OQJL!SQN!LQ!RKVQJVNJKRQP!ZbPUQQJN!KRV!JQZQJQPNMQSQNMPU!

[OOJ!LQ!JQVN![KP!YQN![QJROO]![KP!LQ!]JOQZ#!0ZTQQRLMPU!,F!UQQZN!LQ!O]UQSQNQP!LKNK!\QQJ!

[OOJ! YQN! TQNOPN_]Q! 7&6"#! 4QN! WJOPWQRQPL! [QJROO]! [KP! LQ! LKNK! MV! NQ! \MeNQP! KKP!

Q`XQPNJMXMNQMNQP![KP!YQN!]JOQZVNbW!QP!QQP!PMQN!]QJZQXNQ!XQPNJKRQ!RMUUMPU![KP!LQ!KV![KP!YQN!

&05?NOQVNQR#!

)LMNNOPQRS$2=I$(NLN]NR\QNVN\QRSI$ULW\URP$OUWN]$\[\$a][NLW\bda][LQNO$J>'7%K$

!

0ZTQQRLMPU! /=! UQQZN! QQP!\QQJUK[Q! [KP! YQNfQRZLQ! ]JOZMQRH! QQP!\QQW! RKNQJ#! :S\MRRQ! [KP!

]JOUJKSSKNMQJQLQPQP!\OJLQP!LKNK!MP!LQ![OJS!HH^++^22!\QQJUQUQ[QP!



! 79!

)LMNNOPQRS$:?I$+aVN\QRS$ULW\URP$OUWN]$\[\$a][NLW\bd[aaN]ZOUd$J>'7%K$

0RV! TQMLQ! UJKZMQWQP! NQPVRONNQ! [KP! QRWKKJ! \OJLQP! KZUQNJOWWQPH! \OJLN! LQ! Q[ORbNMQ!

[QJWJQUQP![KP!LQ!PMQb\Q!SQNMPU!NQP!O]fMXYNQ![KP!LQ!OOJV]JOPWQRMeWQ!SQNMPU#!-Q!RKVQJV!

SQNQP!LQ!Q[ORbNMQ![KP!LQ!KZVNKPL! NbVVQP!LQ! RKVQJ!QP!YQN!]JOQZVNbW#!-OOJ!LQ![QJWJQUQP!

UJKZMQW! NQ! [QJSQPMU[bRLMUQP!SQN! QQP! PQUKNMQ[Q! QQPYQMLVZKXNOJH!\OJLN! QQP! NOQPKSQ! OZ!

KZPKSQ![KP!LQ!KZVNKPL! NbVVQP!LQ! RKVQJ!QP!YQN!]JOQZVNbW!OSUQfQN!PKKJ!QQP! NOQPKSQ!OZ!

KZPKSQ![KP!LQ!]JOQZVNbWLMKSQNQJ#!4QN!JQVbRNKKN!\OJLN!O]!0ZTQQRLMPU!/"!\QQJUQUQ[QP#!!

!

([QPNbQRQ! ]MQWQP! fMeP! NQ! \MeNQP! KKP! YQN! ZQMN! LKN! PMQN! ]QJZQXN! YQNfQRZLQ! ]JOZMQR! \OJLN!

O]UQSQNQP! TMe! LQ! PMQb\Q! SQNMPU! KRV! TMe! LQ! JQZQJQPNMQSQNMPU#! -MN! WKP! LOOJ! QQP!

]OVMNMOPQJMPU![KP!LQ!RKVQJV!fMeP!LMQ!PMQN!]QJZQXN!O[QJQQPVNQSN!SQN!LQ!]OVMNMOPQJMPU![OOJ!

LQ! JQZQJQPNMQSQNMPUH! OZ! LOOJ! YQN! PMQN! ]QJZQXN! O]! YQNfQRZLQ! SOSQPN! VNKJNQP! [KP! LQ!

LKNKJQUMVNJKNMQ#! -OOJ! YQN! UQTJbMW! [KP! TO`]RONV! cQP! YQN! KXYNQJ\QUQ! RKNQP! [KP! Q`NJQSQ!

\KKJLQPd!\OJLN!LQ! MP[ROQL![KP!LQJUQRMeWQ!]MQWQP!O]!YQN! TQVXYJQ[QP! VXYKLQZQPOSQQP!

TQ]QJWN#!



! 78!

$

)LMNNOPQRS$:%I$8N]WXYQO$QR$ULW\URP$\bWWNR$OUWN]$NR$a][NLW\bd$J>'7%K$

%PLMQP! KRRQ!SQNMPUQP! [OOJ! QQP! TQ]KKRL! ]JOZMQR! QP! [OOJ! QQP! TQ]KKRLQ! XMRMPLQJ! \OJLQP!

bMNUQfQN!]QJ!SQQNLKUH!NQRWQPV![OOJ!QP!PK!TOJVNQRQP![KP!LQ!]JOQZVNbWWQPH!LOOJ!UQTJbMW!NQ!

SKWQP! [KP! LQ! TO`]RON[MVbKRMVKNMQH! WJMeUN! SQP! QQP! \QQJUK[Q! fOKRV! O]! 0ZTQQRLMPU! /,#!

4MQJO]!MV!YQN!V]QXMZMQW!UQ[KR![KP!QQP!XMRMPLQJ!\QQJUQUQ[QP![KP!YQN!N_]Q!,456"#!

)LMNNOPQRS$:2I$3NN\]NWbO\U\NR$ZUR$MN\[R\TaN$2*67%$

!

4QN!\QURKNQP![KP!LQ!bMNQJVNQ!\KKJLQPH!LMQ!PMQN!O]UQPOSQP!\OJLQP!MP!LQ!TO\]RONV!fQRZH!

SKKWN!LQ!UJKZMQW!MQNV!SMPLQJ!O[QJRKLQP#!-MN!RQMLN!NON!LQ!\QQJUK[Q!MP!0ZTQQRLMPU!//#!



! 7@!

)LMNNOPQRS$::I$3NN\]NWbO\U\NR$`[RPN]$eNN]SUZN$ZUR$Nh\]NVN$eUU]PNRg$Z[[]$NNR$XQOQRPN]$ZUR$YN\$MN\[R\TaN$
2*67%1$(NWbO\U\NR$ZN]d]NSNR$P[[]$YN\$RNVNR$ZUR$NNR$SNVQPPNOPN$[ZN]$%2$a][LQNONR$

!

0ZTQQRLMPU! //! MV! JQ]JQVQPNKNMQZ! [OOJ! LQ! [QJVXYMRRQPLQ! TQNOPN_]QVH! fOLKN! O]! TKVMV! [KP!

LQfQ!UJKZMQW!QQP!KKPNKR!KRUQSQPQ![KVNVNQRRMPUQP!WbPPQP!\OJLQP!UQLKKP#!

!

• -Q!V]JQMLMPU!O]!LQ!LKNK!\OJLN!UJONQJ!PKKJSKNQ!LQ!]JOQZ!ROO]NH!QP!LQ!KKPNKVNMPU!

[KP!LQ!]JOQZVNbWWQP!NOQPQQSN#!-MN!\MeVN!O]!QQP!NOQPQSQPLQ!OPJQUQRSKKN![KP!YQN!

O]]QJ[RKW! [KP! YQN! ]JOQZVNbW#! -MN! fOb! OOW! SOQNQP! TRMeWQP! bMN! QQP! NOQPQSQPLQ!

Jb\YQMLH!YQNUQQP![QJLQJ!KKP!TOL!WOSN#!

!

• :]! QQP! KKPNKR!SQQNLKUQP! PKH! MV! YQN! [QJ\KXYNQ! fKKU]JOZMQR! YQJWQPTKKJ! LOOJ! LQ!

MP[ROQL![KP!YQN!TOJVNQRQP![KP!LQ!]JOQZVNbWWQP#!(J!LOQN!fMXY!QQP!NOQPKSQ![KP!LQ!

]JOQZVNbWLMKSQNQJ! [OOJ! LOOJ! f\QRRQP! [KP! YQN! TQNOP! NQP! UQ[ORUQ! [KP! LQ!

fbbJKKPNKVNMPUH!QP![QJ[ORUQPV!SKNQJMKKR[QJRMQV!NQP!UQ[ORUQ![KP!YQN!TOJVNQRQP#!4QN!

OSUQWQQJLQ! ZQPOSQQPH! \KKJTMe! fMXY! WRKKJTRMeWQRMeW! QQP! LMKSQNQJNOQPKSQ!

[OOJLOQN!NQP!UQ[ORUQ![KP!TOJVNQRQPH!WKP!QQP[ObLMU![QJWRKKJL!\OJLQP#!<KPPQQJ!

YQN! ]JOQZVNbW! KKPfMQPRMeW! SKNQJMKKR[QJRMQV! [QJNOOPNH! \OJLN! QQP! LQQR! [KP! YQN!

ROVWOSQPL!SKNQJMKKR! MP! LQ! ]OJMgP! UQTJKXYN! LOOJ! LQ! TOJVNQR]JOXQLbJQ#! -MN! WKP!

fO\QR!OPLQJ!LQ![OJS![KP!VNOZ!fMePH!KRV!OPLQJ!LQ![OJS![KP!QQP!SOJNQR]K]#!%PLMQP!

YQN! ]JOQZVNbW! PKSQRMeW! PMQN! RKPU! UQPOQU! UQLJOOUL! YQQZN! [OOJ! LQ!

TOJVNQR]JOXQLbJQH! WKP! YQN! OOW! UQTQbJQP! LKNH! LOOJ! YQN! fKXYNQJ!\OJLQP! [KP! YQN!

SKNQJMKKRH! QQP! ]K][OJSMPU! O]NJQQLN#! -OOJ! LQ! WRQMPQ! KZSQNMPUQP! [KP! LQ! ]OJMgP!

TRMeZN!YQN!SKNQJMKKR!UQSKWWQRMeW!KXYNQJ! MP!LQ!]OJMgPH!\KKJLOOJ!LQ!LMQ]NQ![KP!LQ!

]OJMgP! OUQPVXYMePRMeW! KZPQQSN#! 0KPUQfMQP! YMQJLOOJ! QQP! NOQPKSQ! [KP! LQ!

]JOQZVNbWLMKSQNQJ!\OJLN!UQVMSbRQQJL!O]!LMQ!TQ\bVNQ!]RKKNVQPH!WKP!YQN!fMeP!LKN!

LQ! UQSMLLQRLQ! LMKSQNQJ! [KP! YQN! ]JOQZVNbW! UJONQJ! \OJLNH! OPLKPWV! YQN!

\QUTOJVNQRQP![KP!QQP!TQ]KKRLQ!YOQ[QQRYQML!SKNQJMKKR#!

!

• 0RUQSQQP! MV! QQP! fKXYNQ! O]\KKJNVQ! NJQPL! \KKJPQQSTKKJ#! -MN! TQNQWQPN! LKN! LQ!

f\QRRMPU! [KP! YQN! ]JOQZVNbW! QQP! LOOJVRKUUQ[QPLQ! MP[ROQL! YQQZN! NQP! KKPfMQP! [KP!

YQN! SKNQJMKKR[QJRMQV#! -OOJ! LQ! V]JQMLMPU! [KP! LQ! LKNK! PKKJ! YQN! QMPLQ! [KP! LQ!



! 7A!

SQNMPUQP! NOQH!QP!LQ!WRQMPQ!Q[ORbNMQ![KP!LQ!LMKSQNQJH! MV!YQN!QXYNQJ!PMQN! JQRQ[KPN!

OS![KP!QQP!NOQPKSQ!OZ!KZPKSQ![KP!LQ!LMKSQNQJ!NQ!V]JQWQP#!!

!

:]! 0ZTQQRLMPU!/7! \OJLN! LQfQRZLQ! LKNKVQN! \QQJUQUQ[QPH! Pb! [OOJ! YQN! bRNJK!

YOUQVNQJWNQTQNOPH!SQN!UQRMeWKKJLMU![QJROO]#!

!
)LMNNOPQRS$:>I$3NN\]NWbO\U\NR$`[RPN]$eNN]SUZN$ZUR$Nh\]NVN$eUU]PNRg$Z[[]$NNR$XQOQRPN]$ZUR$YN\$MN\[R\TaN$

%&*67%1$(NWbO\U\NR$ZN]d]NSNR$P[[]$YN\$RNVNR$ZUR$NNR$SNVQPPNOPN$[ZN]$%2$a][LQNONR$

!

4QN! VXJM]N! TMQLN! NKRJMeWQ! [MVbKRMVKNMQSOUQRMeWYQLQP! [OOJ! LQ! SQQNLKNK#! -KNK! [KP!

[QJVXYMRRQPLQ! ]JOZMQRQPH! XMRMPLQJV! QP! TQNOPVOOJNQP! O]! [QJVXYMRRQPLQ! SQQNLKNK! WbPPQP!

UQXOSTMPQQJL! \OJLQPH! OS! [QJVXYMRRQPLQ! ZQPOSQPQP! NQ! [MVbKRMVQJQP#! <KPPQQJ!

TMe[OOJTQQRL!LQ!\KKJLQP![KP![QJVXYMRRQPLQ!O]QQP[ORUQPLQ!]JOZMQRQP![KP!O]QQP[ORUQPLQ!

XMRMPLQJVH! O]UQSQNQP! O]! QQPfQRZLQ! LKUH! OPLQJ! LQ! [OJS! [KP! QQP! TO`]RON! PKKVN! QRWKKJ!

\OJLQP! \QQJUQUQ[QP! fOKRV! O]! 0ZTQQRLMPU!/9H! WKP! \OJLQP! [KVNUQVNQRL! LKN! LQ! VNKKZ!

\KKJO]! LQ! TQNOPPQP! ]JOQZVNbWWQP! UQSOPNQQJL! fMeP! RMXYNeQV! OPLQJ! YQRRMPU! VNKKN! NQP!

O]fMXYNQ![KP!YQN!VNKNMQZ![OOJ!LQ!RKVQJK]]KJKNbbJ#!0KPUQfMQP!LMQ!TMe!QRWQ!SQNMPU!KKP\QfMU!

MVH!\OJLN!LMN!QXYNQJ![ORRQLMU!\QUUQ\QJWN!LOOJ!NQRWQPV!LQ!\KKJLQP!NQ!XOJJMUQJQP!SQN!LQ!

JQZQJQPNMQSQNMPU#! %P! YQN! KRUQSQQP! \OJLQP! OPPKb\WQbJMUYQLQP! MP! LQ! ]JOQZO]VNQRRMPUH!

[OOJ! fO[QJ! fQ! [KP! TMe! YQN! TQUMP! KKP\QfMU! fMeP! cTMe! YQN! bMN[OQJQP! [KP! LQ!

JQZQJQPNMQSQNMPUdH!UQXOJJMUQQJL!LOOJ!LQ!JQZQJQPNMQ\KKJLQP!KZ!NQ!NJQWWQP![KP!LQ!PMQb\Q!

\KKJLQP#!



! 7F!

!
)LMNNOPQRS$:9I$-XYNNLW\URP$ZUR$PN$[aW\NOOQRSWW\UZNRg$P[[]$ZQWbUOQWU\QN$ZUR$\NOdNRW$P]QN$a][LQNONRg$ZUR$P]QN$

RUUW\$NOdUU]$SNa[WQ\Q[RNN]PN$XQOQRPN]W$[a$NNR$[aW\NOOQRSWW\UUL$

%P!LQ![MVbQRQH!W\KRMNKNMQ[Q!TQV]JQWMPU![KP!LQ!\KKJUQPOSQP!VXYKLQ!MV!JQQLV!KKPUQYKKRL!

LKN!LQ!NJKLMNMOPQRQ!TQNOPH!YOUQVNQJWNQTQNOP!QP!bRNJK!YOUQVNQJWNQTQNOP!QQP!UQRMeWKKJLMUQ!

VXYKLQ]KNJOOP![QJNOPQP#!(J!\OJLN!QQP!NOQPQSQPLQ!Jb\YQML![KVNUQVNQRLH!]bN[OJSMPU!QP!

TROONRMUUMPU! [KP! LQ! UJKPbRKNQP#! -MN! WKP!SQP! NQJbU[MPLQP! MP! LQ! NOQPQSQPLQ! V]JQMLMPU!

[KP! LQ! O]UQSQNQP! LKNK#! 4QN! VXYKLQZQPOSQQP! LKN! fMXY! TMe! LQ! )56! [OOJLOQN! WKP! SQP!

QXYNQJ!OOW!YQJWQPPQP!MP!LQ!SQQNLKNK#!!

!

-Q!LKNKVQN!O]!0ZTQQRLMPU!/8!MV!KZWOSVNMU![KP!QQP!]JOZMQR!O]!XMRMPLQJ!"![KP!YQN!)56!N_]Q#!

-Q! SQNMPU! O]! ,A! ZQTJbKJM! NOOPN! KKP! LKN! QJ! fMXY! O]! LJMQ! \QWQP! NMeL! QQP! KKPfMQPRMeWQ!

LMKSQNQJNOQPKSQ!YQQZN![OOJUQLKKPH!LOOJ!YQN! ROVWOSQP![KP!LQ!TbMNQPVNQ!TQNOPRKKU!O]!

QQP! UJOON! LQQR! [KP! LQ! XMRMPLQJ#! 0KPUQfMQP! LMN! PMQN! YQN! UQ[KR! MV! O[QJ! LQ! UQYQRQ! OSNJQWH!

fOJUN!LMN![OOJ!QQP!KKPfMQPRMeWQ!V]JQMLMPU! MP!LQ!SQQNLKNKH! MP![QJUQRMeWMPU!SQN!LQ!QQJLQJ!

O]UQSQNQP!V]JQMLMPU#!*K!TOJVNQRQP! MV!QQP!UJOON!LQQR![KP!LQ!TbMNQPVNQ! RKKU![QJ\MeLQJLH!

SKKJ! LQ! V]JQMLMPU! TRMeZNH! KKPUQfMQP! O]! VOSSMUQ! ]RKKNVQP! LQ! TbMNQPVNQ! RKKU! POU! MPNKXN!

UQTRQ[QP!MV#!-Q!SQQNLKNK![KP!LQ![ORUQPLQ!SQQNLKNbS!NOPQP!KKP!LKN!LMN!ZQPOSQQP!fMXY!

YQJYKKRL!YQQZN!NMeLQPV!LQ!LKKJO][ORUQPLQ!KKPNKVNMPUV]QJMOLQH!SKKJ!LKN!O]!,9!SKKJN!YQN!

UJOONVNQ!LQQR![KP!LQ!TbMNQPVNQ!RKKU!MV![QJ\MeLQJL#!-MN!TRMeWN!bMN!LQ!KZUQPOSQP!V]JQMLMPU!

O]!LQ!LMKSQNQJ![KP!LQ!XMRMPLQJ#!



! 9=!

!
)LMNNOPQRS$:@I$3NN\]NWbO\U\NR$ZUR$NNR$(67$a][NLW\bdg$VN\$`QXY\MUU]$O[Wd[VNRPN$MbQ\NROUUS$

!

:SLKN!QQP!TO`]RON[MVbKRMVKNMQH! fOKRV! NON!Pb! NOQ!UQTJbMWN!\QJLH!\QMPMU!O[QJfMXYNQRMeW! MV!

OS!KRRQ!LKNK! MP!mmP!WQQJ! NQ![QJUQRMeWQPH!SOQN! NQJbUUQUJQ]QP!\OJLQP!PKKJ!QQP!WRKVVMQW!

TKRWeQVUJKZMQWH!fOKRV!O]!0ZTQQRLMPU!/@#!4MQJO]!fMN!SQP!LKN!\QMPMU!NJQPLV!\KKJPQQSTKKJ!

fMeP#!!

!

!
)LMNNOPQRS$:BI$+ZN]`QXY\$ZUR$PN$SNVQPPNOPN$PQUVN\N]\[NRUVNWi$AULRUVNW$[ZN]$UOON$a][NLW\bddNR$J:$XQOQRPN]W$

aN]$MN\[R\TaNg$>$a][LQNONR$aN]$XQOQRPN]K$
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! 9"!

L?L?B 4*VR$AK<;$)(',
*KKVN!LQ!NOQPKSQ!OZ!KZPKSQ![KP!LQ!LMKSQNQJ![KP!YQN!]JOQZVNbWH!WKP!OOW!LQ!Q[ORbNMQ![KP!

LQ!Jb\YQML![KP!YQN!]JOQZVNbW!QQP!MPLMXKNMQ![QJVXYKZZQP![KP!LQ!cNOQPQSQPLQd!VXYKLQ![KP!

YQN! ]JOQZVNbW#! -Q! O]QQP[ORUQPLQ! \KKJLQP! [OOJ! QP! PK! TOJVNQRQP! \OJLQP! O]!

0ZTQQRLMPU!/A!PKKVN!QRWKKJ!\QQJUQUQ[QPH!KRV![ORUNI!O]!LQ!QQPYQML!\OJLN!LQ!\KKJLQ![OOJ!

TOJVNQRQP! \QQJUQUQ[QPH! O]! LQ! YKR[Q! QQPYQML! LQ! \KKJLQ! PK! TOJVNQRQP! cTMe[OOJTQQRLI!

/!l!Jb\YQML![OOJ!TOJVNQRQP!PK!LJMQ!X_XRMy!/H9!l!Jb\YQML!PK!TOJVNQRQP!PK!LJMQ!X_XRMd#!

!

!
)LMNNOPQRS$:DI$"Z[Ob\QN$ZUR$PN$]beYNQP$ZUR$PN$a][NLW\bddNR$QR$PN$\QfP$

-Q!SMPVNQ!Jb\YQML!\OJLN!\KKJUQPOSQP!TMe!YQN!TQNOPN_]Q!/)56"H!OSLKN!LMN!YQN!TQNOP!

SQN! LQ! ZMePVNQ! WOJJQR! MV#! -Q! ]MQW! TMe! LQ! "9Q! SQNMPU! MV! NQ! \MeNQP! KKP! LQ! ROVWOSQPLQ!

TbMNQPRKKU#! BQNOPN_]Q! 7&6"! RMeWN! RKPU! UOQL! NQ! \QQJVNKKP! KKP! LQ! KKPNKVNMPUH! SKKJ!

[QJNOOPN! PKLMQP! LQ! VNQMRVNQ! Jb\YQMLVNOQPKSQ#! -MN! WKP! [QJWRKKJL! \OJLQP! LOOJ! YQN!

ROVWOSQP! [KP! LQ! XQSQPN]KVNK! O]! LQ! ]RKKNVQP! \KKJ! LQ! UJKPbRKNQP! LMXYN! TMe! YQN!

O]]QJ[RKWNQ! RMUUQP#!BQNOPSQPUVQRV!"'456"!QP!,456"![QJNOPQP!LQfQRZLQ! Q[ORbNMQ#!4QN!

YOUQVNQJWNQTQNOPH! LKN! UQQP!\KJSNQTQYKPLQRMPU! OPLQJUMPUH! \OJLN! KKP! LQ! O]]QJ[RKWNQ!

fKXYNQJH! \KKJLOOJ! YQN! TOJVNQRQP! UJOQ[QP! [QJOOJfKKWN! MP! YQN! TQNOPO]]QJ[RKW#! %P! YQN!

KRUQSQQP!WKP!UQVNQRL!\OJLQP!LKN!YQN!TOJVNQRQP!TMeLJKKUN!NON!LQ!Jb\YQMLVNOQPKSQ#!

L?L?D [$+;$'AS=A%;,#$),$$+K$+,"%K$+P"$=,
%P! i/j! \QJLQP! '456! QP! NJKLMNMOPQQR! TQNOP! SQN! YOOUO[QPVRKW! UQNQVN! SQN! LQfQRZLQ!

]JOQZO]VNQRRMPU#!-Q!]JOQZ!\QJL!VRQXYNV!",!\QWQP!RKPU!bMNUQ[OQJLH!MP!]RKKNV![KP!,=!MP!LMN!

OPLQJfOQW#! -Q! UQNQVNQ! ]JOQZVNbWWQP! [QJNOPQP! TQNQJQ! \QQJVNKPL! NQP! O]fMXYNQ! [KP! LQ!

]JOQZVNbWWQP!bMN!i/jH!fO\QR!LQ!Q`]KPVMQ!KRV!YQN!SKNQJMKKR[QJRMQV!TRMe[QP!MSSQJV!TMPPQP!

LQ!UJQPV![KP!=HA!SSH!fMQ!0ZTQQRLMPU!/@#!

!

:]!YQN![QJROO]![KP!LQ!Jb\YQMLH!WKP![KVNUQVNQRL!\OJLQP!LKN!YQN!NJKLMNMOPQQR!TQNOP!MP!LQ!

QQJVNQ! ",!\QWQP! MPLQJLKKL! TQNQJ! ]JQVNQQJN! LKP! LQ! cbRNJKd! YOUQVNQJWNQTQNOPSQPUVQRVH!

fOKRV! MP! i/j! \OJLN! [KVNUQVNQRL#! *KLMQP! \OJLN! QQP! [QJVPQRRMPU! [KP! LQ! LQUJKLKNMQ!
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! 9,!

\KKJUQPOSQPH!NQ!\MeNQP!KKP!YQN!TROON!WOSQP!RMUUQP![KP!LQ!UJKPbRKNQP!LMQ!LMXYN!OPLQJ!

YQN!O]]QJ[RKW![KP!YQN!]JOQZVNbW!UQRQUQP!fMeP#!

!

4QN! ZQPOSQQP! \KKJTMe! LQ! LMKSQNQJQ[ORbNMQ! [KP! LQ! ]JOQZVNbWWQP! LOOJ!

f\K[QRfbbJKKPNKVNMPU!SMPLQJ!bMNUQV]JOWQP!MV!LKP![OOJ!SQRWfbbJ!QP!KfMePfbbJH!LOOJ!YQN!

[OOJNLbJQPL! KZ\MVVQRQP! [KP! f\QRRMPU! QP! SKNQJMKKR[QJRMQV! LOOJ! TOJVNQRQPH! WKP!

NQJbUUQ[OPLQP!\OJLQP!MP! !i"9j#! %P!UQPOQSL!OPLQJfOQW!\OJLQP!TQNOPN_]QV!UQNQVN!SQN!

QQP!XQSQPN!6(1!%!7,H9!4$)!QP!QQP!<^6?ZKXNOJ![KP!=H7H!\KKJ[KP![QJ\KXYN!WKP!\OJLQP!

LKN!LQfQ!VRQXYNQJ!]JQVNQQJN!LKP!QQP!NJKLMNMOPQQR!TQNOP!O]!TKVMV![KP!QQP!6(1!%!9,H9H!fQRZV!

SQN! QQP! MQNV! YOUQJ!<^6?ZKXNOJ! [KP! =H79#! >O\QR! LQ! UQNQVNQ! TQNOPN_]QV! MP! i"9jH! KRV! YQN!

NJKLMNMOPQQR!TQNOP!MP!LMN!OPLQJfOQW![QJNOPQP!QQP![QJUQRMeWTKJQ!NOQPKSQ!QP!KZPKSQ![KP!

LQ!]JOQZVNbWLMKSQNQJV!PK!"9!\QWQP!cF!X_XRM![KP!",!LKUQP!MP!i"9jd#!!

!

:OW!LQ!Jb\YQMLVNOQPKSQ![KP!LQ!]JOQZVNbWWQP!MP!i"9j![QJNOOPN!QQP!UQRMeWKKJLMU![QJROO]!

KRV!LQ!]JOQZVNbWWQP![KP!YQN!TQNOPN_]Q!7&6"!MP!LMN!OPLQJfOQWH!PKSQRMeW!QQP![JMe!VNKTMQR!

[QJROO]! LKN! OPLQJ! LQ! =H"! TRMeZNH! NON! QQP! ]JOQZLbbJ! [KP! F! \QWQP! QP! [QJ[ORUQPV! QQP!

NOQPKSQ!NON!=H/!TMe!"9!\QWQP#!

L?N 9+A)A<&R$,&"%&'*<A$,

:S\MRRQ! [KP! LQ! WRQMPQ! LMKSQNQJ[KJMKNMQ! QP! SKNQJMKKR[QJRMQV! MP! XOSTMPKNMQ! SQN! QQP!

TQ]QJWNQ!Jb\YQMLVNOQPKSQ![KP!YQN!O]]QJ[RKW![KP!LQ!]JOQZVNbWWQPH!WKP!UQVNQRL!UQVNQRL!

\OJLQP! LKN! LQ! UQNQVNQ! TQNOPN_]QV! QQP! UOQLQ! TQVNQPLMUYQML! [QJNOPQP! NQUQP!

VbRZKKNKKPNKVNMPU#!-Q!UQNQVNQ!'456H!456!QP!)56!]JQVNQJQP!TQNQJ!LKP!LQ!UQNQVNQ!&6!MP!LMQ!

fMP! LKN! LQ! Jb\YQML! WRQMPQJ! TRMeZN! LOOJ! LQ! KKPNKVNMPU#! -OOJ! YQN! ROVWOSQP! [KP! LQ!

XQSQPN]KVNK! NQJ! YOOUNQ! [KP! LQ! UJKPbRKNQPH! LMQ! UJONQJQ! KZSQNMPUQP! YQTTQP! LKP! TMe! LQ!

LJMQ! KPLQJQ! TQNOPN_]QVH!\OJLN! LQ! LQbJ! O]QPUQfQN! [OOJ! LQ! VXYKLQRMeWQ! VNOZZQP! OS! YQN!

TQNOP!UQSKWWQRMeWQJ!TMPPQP!NQ!LJMPUQP#!!

!

(QP!MPNQJQVVKPNQ!OPLQJfOQWV]MVNQ![OOJ!LQ!NOQWOSVN!MV!OS!MP!mmP![KP!LQfQ!TQNOPN_]QV!LQ!

UQTJbMWNQ! UJKPbRKNQP! NQ! [QJ[KPUQP! LOOJ! QQP! fbbJUQ[OQRMU! UJKPbRKKN#! 4QN! WKP! ]QJZQXN!

UQTQbJQP! LKN! QQP! TQNOPSQPUVQR! LKN! O]! fMXY! UOQL! ]JQVNQQJN! O]! [RKW! [KP! VNQJWNQH!

fbbJUQ[OQRMUQ!UJKPbRKNQP!TQ[KN#!4QN!VRQXYNQ!UJKPbRKKN!WKP!TMe[OOJTQQRL!OS\MRRQ![KP!QQP!

]JOLbXNMQZObN!MP!YQN!TQNOP!NQJQXYNWOSQP#!0RV!LMN!QQP!W\KRMNKNMQZ!UJKPbRKKN!MVH!fKR!LMN!PMQN!

UQSQJWN! \OJLQP! TMe! VNQJWNQ]JOQ[QPH! LOXY! \QR! UQ[ORUQP! YQTTQP! MP! YQN! WKLQJ! [KP!

LbbJfKKSYQML#!(QPV!LQ!XQSQPN]KVNK!KKP!LQ!O]]QJ[RKWNQ![KP!YQN!TQNOP!TQf\MeWN!OPLQJ!

LQ!fbbJKKPNKVNMPU!TQVNKKN!LQ!WKPV!LKN!YQN!TQNOP!KRVPOU!MP!YOOUNQS]O!LQUJKLQQJN!LOOJ!

YQN!TROON!WOSQP! NQ! RMUUQP![KP!LQ!UQ[OQRMUQcJQd!UJKPbRKNQPH!OPUQKXYN!LQ!bMNfOPLQJRMeWQ!

W\KRMNQMN![KP!LQ!XQSQPNSKNJM`#!

!

(QP! KKPNKR! KKPLKXYN]bPNQP! SQN! TQNJQWWMPU! NON! LQ! O]SQNMPU! [KP! LQ! ]JOZMQRQP! fOb! MP!

UQLKXYNQP! SOQNQP! UQYObLQP! \OJLQP! TMe! [ORUQPL! OPLQJfOQW#! 4OQ\QR! YQN! &05?NOQVNQR!

JQQLV!YKKJ!LOQRNJQZZQPLYQML!YQQZN!TQ\QfQP!MP!YQN![QJRQLQPH!TRMeWQP![OOJ!LQfQ!V]QXMZMQWQ!

XOSTMPKNMQ! [KP! fbbJ! QP! TQNOP! cf\K[QRfbbJ! QP! cbRNJKd! YOUQVNQJWNQTQNOPd! QQP! KKPNKR!

]MeP]bPNQP!LQ!WO]!O]!NQ!VNQWQP#!!

!

• 4QN! MV! fQQJ! TQRKPUJMeW! UQTRQWQP! OS!LQ!]JOQZVNbWWQP! [ORLOQPLQ! NQ! RKNQP!LJOUQP!

[OOJ!YQN!SQNQPH!QP!fQWQJ![OOJ!YQN!TOJVNQRQP!QJ[KP#!BMe!YQN!TOJVNQR]JOXQV!\OJLN!

PKSQRMeW!UQSQJWN!LKN!QQP!XQSQPN]K]!MP!LQ!]OJMgP!UQLb\L!\OJLNH!\KN!LQ!LMQ]NQ!

[KP!LQ!]OJMgP![QJKPLQJN#!*K!LJOUQP!TQVNKKN!YQN! JMVMXO!LKN!POU!VNQQLV!VNOZ! MP!LQ!



! 9/!

]OJMgP!NQJQXYNWOSN#!-MN!Qb[QR!WKP!Q[QPNbQQR![QJYOR]QP!\OJLQP!LOOJ!PK!TOJVNQRQP!

LQ!]OJMgP!O]PMQb\![JMe!NQ!SKWQP!SQN!]QJVRbXYNH!OS!YQN!UQ[KKJ!O]![QJWJMeUQP![KP!

QQP![QJNQWQPL!TQQRL!NQ![QJSMPLQJQP#!

!

• :S! QQP! cbRNJKd! YOOU]QJZOJSKPN!SKNQJMKKR! NQ! NQVNQPH! fOb!SMVVXYMQP! O[QJ\OUQP!

SOQNQP! \OJLQP! OS! O[QJ! NQ! VXYKWQRQP! O]! VNQJWQJQ! XOPXQPNJKNMQV! KKPNKVNQPLQ!

O]ROVVMPU#!*b!QQP!JQZQJQPNMQ![OOJ!YKPLQP!MV![OOJ!QQP!RKPUQJQ!NQJSMeP]JOQZH!LOOJ!

LQ!&05?]JOQZ!RKPUQJ!NQ!YQTTQP!RKNQP!RO]QPH!WKP!SQP!QQP!KPLQJQ![KJMKTQRQ!V]QRQP!

LKP! LQ! ROO]NMeL! [KP! LQ! ]JOQZH! fOKRV! LQ! fbbJXOPXQPNJKNMQ#! 1QP! KP! Pb! MSSQJV!

[QJUQRMeWQP! SQN! LQfQ! ]JOQZ#! -Q! ]JOQZLbbJ! [QJRQPUQP! NON! QQP! eKKJ! OZ! RKPUQJ! MV!

QXYNQJ!OOW!MPNQJQVVKPN#!!

!

• (QP! KKPfMQPRMeWQ! LQPWOQZQPMPU! \QJL! JQQLV! bMNUQ[OQJLH! MP! YQN! WKLQJ! [KP! LMN!

OPLQJfOQWH! SQN! TQNJQWWMPU! NON! YQN! [QJ\QJWQP! [KP! LQ! JQVbRNKNQPH! OS! LQfQ! fO!

OTeQXNMQZ!SOUQRMeW! NQ! [MVbKRMVQJQP! QP! MPNQJ]JQNQJQP#! 4QN! TRMeZN! QXYNQJ! [OOJKRVPOU!

QQP!bMNLKUMPU!OS!O]!QQP!KKPVXYOb\QRMeWQ!SKPMQJ!YQN![ORRQLMU!]RKKNeQH!MP!LMN!UQ[KR!

TQVNKKPLQ!bMN!",#===!SQQNJQVbRNKNQP!]QJ!XMRMPLQJ!c7!]JOZMQRQP!`!v/===!SQNMPUQPdH!

\QQJ!NQ!UQ[QP#!4QN!UQ[KKJ!VXYbMRN!PKSQRMeW!MP!YQN![QJRMQV![KP!WOVNTKJQ!MPZOJSKNMQ!

LOOJ!YQN!VNQJW!bMNSMLLQRQP![KP!LQ!SQQNLKNK#!



! 97!

N GR'"+AK$U((%)(<)A%;,

N?0 @A)*$+A%;,

-Q! )61?]JOQ[QP! NQJ! TQ]KRMPU! [KP! LQ! SMUJKNMQXOgZZMXMgPNQP! [OOJ! XYROJMLQ?MPLJMPUMPU!

\OJLQP! bMNUQ[OQJL! MP! O[QJQQPVNQSSMPU! [KP! LQ! $XKPLMPK[MVXYQ! *OJS! *&! BbMRL! 7F,#!

3OOJ! LQ! )61?]JOQ[QP! MV! LQ! QQJVNQ! JQQWV! ]JOQZVNbWWQP! UQTJbMWN#! -MN! TQNQWQPN! LKN! LQ!

)61?]JOQ[QP!fMeP!bMNUQ[OQJL!O]!7!TQNOPN_]QV#!BO[QPLMQP!\QJLQP!LQ!)61?]JOQ[QP![OOJ!

QRWQ!TQNOPVOOJN!O]!LJMQ![QJVXYMRRQPLQ!RQQZNMeLQP!bMNUQ[OQJL#!>OLOQPLQ!\OJLN!PMQN!QPWQR!

LQ!JQVMVNQPNMQ![KP!LQ!]JOQZVNbWWQP!NQUQP!XYROJMLQ?MPLJMPUMPU!MP!WKKJN!UQTJKXYNH!LOXY!OOW!

LQ!Q[ORbNMQ!YMQJ[KP!MP!LQ!NMeL#!

!

1QN!LQfQ!]JOQZ!TQOOUN!SQP!KKP!NQ!NOPQP!LKN!'456!JQVMVNQPNQJ!MV!LKP!&6!NQUQP!XYROJMLQ?

MPLJMPUMPU#!-OOJ! QQP!LMXYNQJQ! VNJbXNbbJ! QP! RKUQJQ! XOPPQXNM[MNQMNH! [QJ\KXYN!SQP!LKN!LQ!

MPLJMPUMPU!SMPLQJ!UQSKWWQRMeW!fKR!fMeP#!-OOJ!TO[QPLMQP!LQ!]JOQZVNbWWQP!O]![OOJYKPL!NQ!

[QJfKLMUQP! SQN! QQP! [QJfKLMULQ! XKRXMbSY_LJO`MLQO]ROVVMPUH! \OJLN! LQ! MP[ROQL! [KP!

XK]MRRKMJQ!O]fbMUMPU!NQPMQN!UQLKKP#!

N?B F+"$C<)*==$%,

-Q!]JOQZVNbWWQP![OOJ!LQ!)61?]JOQ[QP!\OJLQP!KRV![ORUN!UQSKKWNI!!

• (J!\OJLN![QJNJOWWQP![KP!WbTbVVQP!SQN!KZSQNMPUQP!"9=!SS!`!"9=!SS#!!

• 4MQJbMN!\OJLN!QQP!XMRMPLQJ!UQTOOJLH!SQN!QQP!LMKSQNQJ![KP!OPUQ[QQJ!"==!SS#!

• -QfQ! XMRMPLQJ! \OJLN! [QJ[ORUQPV! MP! LJMQ! UQRMeWQ! XMRMPLQJV! UQfKKULH! \KN! LbV! QQP!

LMWNQ!UQQZN![KP!OPUQ[QQJ!9=!SS#!-Q!PKb\WQbJMUYQML![KP!LQfQ!LMWNQ! MV!PMQN![KP!

UJOON!TQRKPUH!KKPUQfMQP!LMN!QQP!]KJKSQNQJ!MV!LMQ!MP!JQWQPMPU!\OJLN!UQPOSQP!TMe!

LQ! [QJ\QJWMPU! [KP! LQ! JQVbRNKNQP#! >OLOQPLQ! WKP!SQP! ]QJZQXN! LQ! ]QJZOJSKPNMQV!

[KP!]JOQZVNbWWQP!LMQ!PMQN!Q`KXN!LQfQRZLQ!LMWNQ!YQTTQP!SQN!QRWKKJ![QJUQRMeWQP#!!

• -QfQ!LJMQ!XMRMPLQJV!\OJLQP!NQRWQPV!UQTJbMWN![OOJ!QQP!]JOQZ!O]!mmPfQRZLQ!RQQZNMeL#!!

• %P! NONKKR! \OJLQP! ]QJ! TQNOPVOOJN! KRLbV! /!)61?]JOQ[QP! bMNUQ[OQJL! O]!

/![QJVXYMRRQPLQ! RQQZNMeLQP#!4MQJbMN! WKP!SQP! fO! QQP!UQSMLLQRLQ! JQVMVNQPNMQ! NQUQP!

XYROJMLQ?MPLJMPUMPU!TQ]KRQP#!

!

%P!KZ\KXYNMPU![KP!LQ!TQ]JOQ[MPUH!\OJLQP!LQ!]JOQZVNbWWQP!MP!QQP!PKNNQ!WKVN!TQ\KKJLH!TMe!

QQP!NQS]QJKNbbJ![KP!,=n6!v!,n6H!QP!TMe!QQP!JQRKNMQ[Q![OXYNMUYQMLVUJKKL![KP!F=!v!9a#!!

N?D F+"$C"M<)$''A%;,$%,#$)R"K$,

4QN!]JMPXM]Q![KP!LQ!)61?]JOQZ! MV!OS!SQN!TQYbR]![KP!QQP!QRQWNJMVXY!]ONQPNMKKR[QJVXYMR!

QQP! UQL\OPUQP!SMUJKNMQ! [KP! XYROJMLQ?MOPQP! K`MKKR! LOOJ! LQ! TQNOPPQP! ]JOQZVNbWWQP! NQ!

RKNQP! ]RKKNV[MPLQP#!1QP!TQYOQZN! YMQJ[OOJ! QQP! UQVRONQP! QRQWNJMVXY! XMJXbMNH! QQP! WKNYOLQH!

QQP! KPOLQH! QQP! WKNYOLMVXYQ! O]ROVVMPU! QP! QQP! KPOLMVXYQ! O]ROVVMPU#! 0R! PKKJUQRKPU! LQ!

TQNOPVKSQPVNQRRMPUH! QP! MPYQJQPNQ! QMUQPVXYK]]QPH! WKP!SQP! V]KPPMPUV[QJVXYMR! QP! LbbJ!

[KP! LQ! ]JOQZ! RKNQP! [KJMgJQP#! &\QQ! MPLJMPUMPUVLMQ]NQV! TMe! N\QQ! [QJVXYMRRQPLQ!

]JOQZVNbWWQP!WbPPQP!LbV!SQQVNKR!PMQN!JQXYNVNJQQWV!SQN!QRWKKJ![QJUQRQWQP!\OJLQP#!1QP!

WKP! VRQXYNV! LQ! ]JQVNKNMQV! [KP! N\QQ! TQNOPSQPUVQRV! [QJUQRMeWQP! O]! TKVMV! [KP! LQ!

SMUJKNMQXOgZZMXMgPNQPH!LMQ!TQ]KKRL!\OJLQP!SQN!QQP!ZOJSbRQ!LMQ!KRRQ!JKPL[OOJ\KKJLQP!QP!

]KJKSQNQJV! MP! JQWQPMPU! TJQPUN#! -Q! ZOJSbRQ! QP! [QJ\QJWMPU! [KP! LQ! JQVbRNKNQP! \OJLN!

[QJLQJ!MP!LQfQ!NYQVMV!TQV]JOWQP#!
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!

0R[OJQPV! LQ! )61?]JOQZ! [KP! VNKJN! WKP! UKKPH! \OJLQP! LQ! ]JOQZVNbWWQP! MP! QQP! URKfQP!

[KXbqSWROW! UQ]RKKNVN#! -QfQ! \OJLN! O]! QQP! KKPNKR! SMPbNQP! [KXbqSUQfOUQPH! NON! QQP!

OPLQJLJbW! [KP! "=?9=! STKJ#! -QfQ! NOQVNKPL! \OJLN! UQLbJQPLQ! /! bbJ! KKPUQYObLQP#!

3QJ[ORUQPV!\OJLNH!POU!VNQQLV!MP![KXbqSNOQVNKPLH!LQ!WROW!UQ[bRL!SQN!QQP!UQVKNbJQQJLQ!

6Kc:4d,?O]ROVVMPUH! fOLKN! LQ! ]JOQZVNbWWQP! [ORRQLMU! OPLQJUQLOS]QRL! fMeP#! *K! QQP! bbJ!

\OJLN! LQ! [KXbqSWROW! O]PMQb\! TMe! OSUQ[MPUVLJbW! UQTJKXYNH! SKKJ! \OJLQP! LQ!

]JOQZVNbWWQP! [QJ[ORUQPV! POU! "Ab! MP! OPLQJUQLOS]QRLQ! NOQVNKPL! TQ\KKJL! MP! LQ!!

6Kc:4d,?O]ROVVMPU#!

!

-Q!]JOQZO]VNQRRMPU![OOJ!LQ!ZQMNQRMeWQ!)61?]JOQZ!MV!TQNJQWWQRMeW!QQP[ObLMUH!fOKRV!TRMeWN!bMN!

0ZTQQRLMPU!/F#! %P! QQP! WbPVNVNOZZQP! TKW! \OJLN! QQP! *K6R?O]ROVVMPU! TQJQMLH! SQN! QQP!

XOPXQPNJKNMQ! [KP! "==!UJKS!*K6R! ]QJ! F==!UJKS! \KNQJ! c"=!Sa!*K6Rd#! %P! LQ! TKW! \OJLN!

",!RMNQJ!O]ROVVMPU![OOJfMQP#!-QfQ!O]ROVVMPU!LOQN!LMQPVN!KRV!WKNYOLMVXYQ!O]ROVVMPU! MP!LQ!

]JOQZO]VNQRRMPU#! -Q! XMRMPLJMVXYQ! ]JOQZVNbWWQP! \OJLQP! MP! XMRMPLJMVXYQ! JbTTQJQP! YbRfQP!

UQ]RKKNVNH! UQRMeW! SQN! LQ! OPLQJJKPLH! QP! LOOJ! SMLLQR! [KP! KKPV]KPJMPUQP! [KVNUQfQN#!

3QJ[ORUQPV! \OJLQP! LQ! YbRfQP! VKSQP! SQN! LQ! ]JOQZVNbWWQP! MP! LQ! *K6R?O]ROVVMPU!

UQ]RKKNVNH!O]!QQP!OPLQJ!YQRRMPU!UQ]RKKNVNQ!VNQbP#! %P!LQ!JbTTQJQP!YbRV!LMQPN!/==!SR![KP!

QQP! "H,!Sa! *K:4?O]ROVVMPU! NQ! \OJLQP! UQUONQP! TO[QP! YQN! ]JOQZVNbW#! -QfQ! O]ROVVMPU!

LOQN!LMQPVN! KRV! KPOLMVXYQ!O]ROVVMPU#!:S!YQN! QRQWNJMVXY! XMJXbMN! NQ! VRbMNQPH!\OJLQP! MP!LQ!

[QJVXYMRRQPLQ! JbTTQJ! YbRfQP! UQRQMLQJV! UQ]RKKNVNH! LMQ! MP! XOPNKXN! VNKKP! SQN! YQN! YQRQ!

O]]QJ[RKW! [KP! YQN! ]JOQZVNbW#! 2KPUV! LQ! OPLQJWKPN! \OJLN! QJ! XOPNKXN! UQSKKWN! SQN!

UQRQMLQJV! MP! LQ! VNQbP! \KKJO]! LQ! ]JOQZVNbWWQP! VNKKPH! OS! fO! YQN! QRQWNJMVXY! XMJXbMN! NQ!

VRbMNQP#!0ZTQQRLMPU!/F!UQQZN!QQP!VXYQNV!\QQJ![KP!LQ!UQYQRQ!]JOQZO]VNQRRMPU#!

!
)LMNNOPQRS$:=I$6][NL[aW\NOOQRS$(73Aa][NL$J0'$/bQOP$>=2$J%===KK$

!

KI!)bTTQJQP!YbRV! QI!;KNYOLMVXYQ!O]ROVVMPU!

TI!0POR_NMVXYQ!O]ROVVMPU!! ZI!;KNYOLQ!

XI!0POLQ! UI!;bPVNVNOZ!VNQbP!!

LI!BQNOPPQP!]JOQZVNbW! YI!;bPVNVNOZ!TKW!

!
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<KPPQQJ!LQ![ORRQLMUQ!O]VNQRRMPU!PKUQWQWQP!MVH!WKP!LQ!V]KPPMPUVTJOP!KKPUQfQN!\OJLQP#!

%PMNMQQR! \OJLN! N\QQ! SKKR! QQP! V]KPPMPUV[QJVXYMR! [KP! "93! KKPUQTJKXYN! O[QJ! LQ!

]JOQZVNbWWQP#!-QfQ![QJOOJfKKWN!QQP!VNJOOSVNQJWNQ!LOOJ!LQ!TQNOPPQP!]JOQZVNbWWQP#!-Q!

VNJOOSVNQJWNQ!\OJLN![QJUQRQWQP!SQN![OOJO]UQVNQRLQ!UJQPV\KKJLQP!cfMQ!*&!BbMRL!7F,H!

"FFFd!\KKJbMN!TQVRONQP!\OJLN!YQN!V]KPPMPUV[QJVXYMR!NQ![QJUJONQPH!LKP!\QR!NQ![QJWRQMPQP#!

BO[QPLMQP! TQ]KKRN! LQ! VNJOOSVNQJWNQ! Q[QPQQPV! LQ! NMeLVLbbJ! [KP! YQN! Q`]QJMSQPN#! -QfQ!

\QJW\MefQ!RKKN!NOQ!YQN!Q`]QJMSQPN!O]NMSKKR!KZ!NQ!VNQSSQP!O]!LQ!QRQWNJMVXYQ!\QQJVNKPL!

[KP! YQN! UQNQVN!SKNQJMKKRH! QP!SQNQQP! OOW! O]! LQ!\QQJVNKPL! [KP! YQN!SKNQJMKKR! NQUQP! LQ!

SMUJKNMQ! [KP! LQ! XYROJMLQ?MOPQP! LOOJ! YQN!SKNQJMKKR#! 4QN! MV! MSSQJV! [KP! TQRKPU! LKN! YQN!

SMUJKNMQZJOPN![KP!LQ!XYROJMLQ?MOPQP!fMXY!POU!MP!YQN!]JOQZVNbW!TQ[MPLNH!QP!LKN!LbbJ![KP!

LQ!]JOQZ!QP!V]KPPMPUVNQJWNQ!O]![OOJYKPL!UOQL!\OJLQP!MPUQVXYKN#!3KP!TQRKPU!YMQJTMe!MV!

MP!UQLKXYNQP! NQ!YObLQP!LKN!LQ! VNJOOSVNQJWNQV!QP!]JOQZROO]NMeLQP![KVNUQRQUL!fMeP![OOJ!

NJKLMNMOPQQR!TQNOP#!BMe!LQ!KPKR_VQ![KP!LQ!JQVbRNKNQP!SOQN!SQN!LQ!POLMUQ!OSfMXYNMUYQML!NQ!

\QJW!\OJLQP!UQUKKPH! QP!PMQN!O[QJYKKVN! XOPXRbVMQV! NJQWWQPH!LKKJ!SMVVXYMQP!fKR!TRMeWQP!

LKN! LQ! JMXYNRMePQP! [OOJ! NJKLMNMOPQQR! TQNOP! PMQN! fOPLQJ! SQQJ! SOUQP! UQg`NJK]ORQQJL!

\OJLQP!PKKJ!cbRNJKd!YOUQVNQJWNQTQNOP#!

!

*K! LQ! [OOJKZ! TQ]KKRLQ! NMeL! \OJLQP! LQ! TQNOPPQP! ]JOQZVNbWWQP! [JMeUQSKKWN! bMN! LQ!

JbTTQJQP!YbRfQP#!-Q!]JOQZVNbWWQP!\OJLQP![QJ[ORUQPV!LOOJ!SMLLQR! [KP! QQP! V]RMeN]QJVH!

[ORUQPV!LQ!LMKSQNQJ![KP!LQ!XMRMPLQJ!UQV]RQNQPH!!OS!N\QQ!YKR[Q!XMRMPLQJV!NQ!TQWOSQP#!4QN!

TJQbWO]]QJ[RKW!\OJLN![QJ[ORUQPV!TQV]JQPWQRL!SQN!=H"!1!0U*:/H!OS!LQ!]JOUJQVVMQ![KP!

YQN! XYROJMLQZJOPN! fMXYNTKKJ! NQ! SKWQP#! 0ZYKPWQRMeW! [KP! YQN! TQNOPN_]Q! LbbJN! YQN!

[QJVXYMePQP![KP!YQN!SMUJKNMQZJOPN!QPWQRQ!SMPbNQP!NON!QQP!W\KJNMQJ#!

!

0KP!LQ!YKPL![KP!QQP!LOOJVXYMePQPL!SMRRMSQNQJJKVNQJ!\OJLN!O]!fQ[QP!LMVXJQNQ!]bPNQPH!

bPMZOJS! [QJLQQRL! O[QJ! YQN! ]JOQZVNbWH! LQ! MPLJMPUMPUVLMQ]NQ! [KP! LQ! XYROJMLQP! MP! YQN!

]JOQZVNbW!O]UQSQNQP#! !-Q!SQNMPUQP!TQUMPPQP!]KV!O]!N\QQ!XQPNMSQNQJ![KP!LQ!JKPL![KP!

YQN! ]JOQZVNbW#! 3KKW! \OJLN! MSSQJV! RKPUV! LQ! JKPL! QQP! UJONQJQ! MPLJMPUMPUVLMQ]NQ!

O]UQNQWQPLH!NQ!\MeNQP!KKP!MPVMe]QRMPU![KP!XYROJMLQ?O]ROVVMPU!NbVVQP!YQN!]JOQZVNbW!QP!LQ!

JbTTQJQP! YbRVH! OPLKPWV! VNQ[MU! KKPV]KPPQP! SQN! LQ! VRbMNJMPUQP#! -Q! O]SQNMPU! [KP! LQ!

XYROJMLQ?MPLJMPUMPU!\OJLN!UQrRRbVNJQQJL!O]!0ZTQQRLMPU!7=#!

)LMNNOPQRS$>?I$HN]deQf`N$[aVN\QRS$XYO[]QPNAQRP]QRSQRS$J0'$/bQOP$=>2$J%===KK$
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-Q![QJVXYMRRQPLQ!LKNK!QP!JQVbRNKNQP!\OJLQP!KXYNQJKZ![QJ\QJWN!MP!OPLQJVNKKPLQ!ZOJSbRQI!

!

!

!

!

!

!

SQNI!

-SI! LQ!UQfOXYNQ!SMUJKNMQXOgZZMXMgPN!i`"=?",!S,^Vj!

&I! YQN! UQSMLLQRLQ! [KP!LQ! MPMNMgRQ! QP! ZMPKRQ! NQS]QJKNbbJ! [KP!LQ! KPOR_NMVXYQ!

O]ROVVMPU!in6j!

'I!! LQ!KTVORbNQ!\KKJLQ![KP!YQN!KKPUQRQULQ!V]KPPMPUV[QJVXYMR!i3j!

NI! LQ!]JOQZLbbJ!iYj!

2I!! LQ!UQSMLLQRLQ!LMWNQ![KP!YQN!]JOQZVNbW!iSSj!

`LI! LQ!UQSMLLQRLQ!MPLJMPUMPUVLMQ]NQ!iSSj!

!

!

%P!TO[QPVNKKPLQ!ZOJSbRQ!MV!LbMLQRMeW!LKN![QJVXYMRRQPLQ!]KJKSQNQJV!\OJLQP!MP!JQWQPMPU!

UQTJKXYNH!OS!QQP!fO![ORRQLMU!TQQRL!NQ!WJMeUQP![KP!YQN!UQLJKU![KP!LQ!SMUJKNMQ#!BO[QPLMQP!

\OJLN! SQN! [QQR! KZ\MeWMPUQP! JQWQPMPU! UQYObLQPH! fOLKN! Q[QPNbQRQ! ZObNQP! cKZ\MeWQPLQ!

]JOQZVNbWLMWNQH![QJWQQJLQ!MPVNQRRMPUQPHpd!WbPPQP!O]UQ[KPUQP!\OJLQP#!

!

%P! &KTQR! A! \OJLN! QQP! O[QJfMXYN! UQUQ[QP! [KP! LQ! [QJVXYMRRQPLQ! MPVNQRRMPUQP! [OOJ! LQ!

[QJVXYMRRQPLQ! )61?]JOQ[QP! LMQ! \QJLQP! bMNUQ[OQJLH! O]! LQ! LJMQ! RQQZNMeLQP#! 4QN!

]ONQPNMKKR[QJVXYMRH! bMNUQLJbWN! MP! 3ORN! c3dH! MV! YQN! NONKRQ! ]ONQPNMKKR[QJVXYMR! LKN! O[QJ! LQ!

]JOQZVNbWWQP! \OJLN! UQTJKXYN#! -QfQ! \OJLN! O]UQ\QWN! LOOJ! N\QQ! MP! VQJMQ! UQ]RKKNVNQ!

VNJOOSTJOPPQPH!fOLKN!LQ!N\QQ!]ONQPNMKKR[QJVXYMRRQP!LMQPQP!O]UQNQRL!NQ!\OJLQP#!-Q!NMeL!

NQPVRONNQ!UQQZN!\QQJ!YOQ!RKPU!LQ!]JOQZ!UQRO]QP!YQQZN#!-QfQ!\OJLN![KVNUQRQUL!O]!TKVMV![KP!

YQN!]ONQPNMKKR[QJVXYMR!QP!MPMNMgRQ!VNJOOSVNQJWNQH![ORUQPV![QJSQRLQ!POJS#!

!

'MN! YQN! ]ONQPNMKKR[QJVXYMR! MP! &KTQR! A! WKP! JQQLV! KZUQRQML! \OJLQP! LKN! QQP! UJONQJQ!

\QQJVNKPL! MV! NQUQP!XYROJMLQ?MPLJMPUMPU!TMe!'456!LKP!TMe!&6#!1QP!SOQN!PKSQRMeW!fO\QR!

YQN!YOOUVN!SOUQRMeWQ! V]KPPMPU[QJVXYMR! KKPRQUUQPH!KRV!OOW!LQ!]JOQZ!F8!bbJ! RKNQP! RO]QPH!

\KN!LQ!RKPUVN!SOUQRMeWQ!]JOQZLbbJ!MV#!!

!

BMe! LQ! )61?]JOQZ! O]! &6! O]! 98!LKUQP!\QJL! LQ! VNJOOSTJOP! [QJWQQJLQRMeW! MPUQVNQRL! O]!

8=!3! MP! ]RKKNV! [KP! 7=!3H! LOOJ! QQP! SQPVQRMeWQ! ZObN#! -MN! \QJL! UQXOS]QPVQQJL! LOOJ! LQ!

]JOQZ!VRQXYNV!8!bbJ!NQ!RKNQP!RO]QPH!MP!]RKKNV![KP!,7!bbJ#!>OLOQPLQ!RKU!YQN!SMUJKNMQZJOPN!

KRVPOU! SOOM! TMPPQP! YQN! ]JOQZVNbW#! -OOJ! LQ! [QJ\QJWMPU! [KP! LQ! ]KJKSQNQJV! MP! LQ!

KRUQSQPQ!ZOJSbRQH!fMeP!LQ!JQVbRNKNQP![KP!LQfQ!]JOQZ!KRVPOU!TJbMWTKKJ#!BMe!LQ!)61?]JOQZ!

O]! &6! O]! "8A!LKUQP! fMQN! SQP! LKN! SQP! NOXY! QQP! V]KPPMPUV[QJVXYMR! [KP! 8=!3! SOQN!

UQTJbMWQPH! PQN! KRV! TMe! LQ! KPLQJQ! TQNOPN_]QV#! -MN! \MeVN! O]! QQP! [QJTQNQJMPU! [KP! LQ!

XYROJMLQTQVNQPLMUYQML!MP!LQ!NMeLH!POU![OOJ!LQ![QJVXYMRRQPLQ!]KJKSQNQJV!NQ![QJ\QJWQP!MP!

LQ! TQJQWQPMPU! [KP! YQN! SMUJKNMQXOgZZMXMgPN#! -MN! WKP! SQP! [OOJ! '456! QP! )56! PMQN! O]!

[OOJYKPL!TQVRbMNQPH!LKKJ!JQQLV![KP!O]!LQ!QQJVNQ!RQQZNMeL!LQ!SK`MSKRQ!MPVNQRRMPUQP![QJQMVN!

fMeP#!

! 

Dm =
0,0239(273+T)L

(U " 2)t
xd " 0,0238

(273+T)Lxd
U " 2

# 

$ 
% 

& 

' 
( 



! 9A!

'UMNO$DI$5RW\NOOQRSNR$(73Aa][NL$

1'&"*&UV'( !"&'*&%4468'#$WM%6(>P@( +%T9(>M@(
)61!O]!,A!LKUQP!

%&*67$JH/K$ 8=! F8!

2&*67$J0H/K$ 8=! F8!

:(67$ 8=! F8!

>'7$ /@! ,7!

)61!O]!98!LKUQP!

%&*67$JH/K$ 8=! F8!

2&*67$J0H/K$ 8=! F8!

:(67$ 8=! F8!

>'7$ !!!!!8=cxd! !!!!8cxd!

)61!O]!"8A!LKUQP!

%&*67$JH/K$ 8=! F8!

2&*67$J0H/K$ 8=! F8!

:(67$ 8=! F8!

>'7$ 8=! ,7!

! ! !!!!cxd8=!3!M#]#[#!7=!3H!8!bbJ!M#]#[#!,7!bbJ!

N?J [$+V$+=A%;,+$<*')()$%,

0ZTQQRLMPUQP! 7"! NON! 77! UQ[QP! QQP! KKPNKR! [OOJTQQRLQP! [KP! YQN! \KKJUQPOSQP!

SMUJKNMQZJOPN! \QQJ#! :][KRRQPL! MV! LKN! TMe! LQ! \KJSNQTQYKPLQRLQ! ]JOQZVNbWWQP! MPNQJPQ!

VXYQbJ[OJSMPU! MV! O]UQNJQLQPH! \KKJVXYMePRMeW! LOOJ! QQP! NYQJSMVXYQ! VXYOW#! 2KPUV! LQ!

VXYQbJ! MV! QQP! bMNUQV]JOWQP! XYROJMLQ?MPLJMPUMPU! O]UQNJQLQP#! -MN! NOOPN! KKP! LKN!

VXYQbJ[OJSMPU! QQP! PQZKVNQ! MP[ROQL! YQQZN! O]! LQ! LbbJfKKSYQML! [KP! QQP! TQNOPPQP!

QRQSQPNH! LKKJ! LQ! VXYKLQRMeWQ! VNOZZQP! UQSKWWQRMeW! YbP!\QU! [MPLQP!PKKJ!LMQ]Q! fOPQV! MP!

YQN! SKNQJMKKR#! 3OOJ! LQ! TQ]KRMPU! [KP! LQ! UQSMLLQRLQ! MPLJMPUMPUVLMQ]NQ! \OJLN! LQ!

MPLJMPUMPU!JOPL!LQfQ!VXYQbJ!PMQN!MP!TQVXYOb\MPU!UQPOSQPH!LKKJ!LMN!PMQN!JQ]JQVQPNKNMQZ!

MV! [OOJ! LQ! SKNQJMKKRW\KRMNQMN! [KP! YQN! cPMQN?UQVXYQbJLd! TQNOP#! 4QN! JMVMXO! O]! LQfQ!

VXYQbJ[OJSMPU!LMQPN!bMNQJKKJL!\QR!MP!YQN!KXYNQJYOOZL!\OJLQP!UQYObLQP!NQ!\OJLQP!TMe!

NOQ]KVVQP![KP!\KJSNQTQYKPLQRMPU#!4QN!JMVMXO!O]!UQ[OQRMUYQML!NQP!KKPfMQP![KP!XYROJMLQ?

MPLJMPUMPU!\OJLN!MSSQJV!KKPfMQPRMeW![QJYOOUL!LOOJ!LQfQ!VXYQbJ[OJSMPU!cLMQ!TO[QPLMQP!

SOUQRMeWV!PMQN!fMXYNTKKJ!MV!RKPUV!LQ!TbMNQPWKPN![KP!YQN!TQNOPd#!

!

!

!
)LMNNOPQRS$>%I$7YO[]QPNAQRP]QRSQRS$QR$&*67g$VN\$

WXYNb]Z[]VQRS$P[[]$eU]V\NMNYURPNOQRS$

!
)LMNNOPQRS$>2I$7YO[]QPNAQRP]QRSQRS$QR$*67$

!



! 9F!

)LMNNOPQRS$>:I$7YO[]QPNAQRP]QRSQRS$QR$(67$
)LMNNOPQRS$>>I$7YO[]QPNAQRP]QRSQRS$QR$'7$

(QPV!LQ!UQSMLLQRLQ!MPLJMPUMPUVLMQ]NQ!TQ]KKRL!MVH!WKP!SQP!KRRQ!]KJKSQNQJV!QP!JQVbRNKNQP!

[QJ\QJWQP! NON! QQP! SMUJKNMQXOgZZMXMgPN#! BMe! LQ! TQJQWQPMPU! MV! UQWOfQP! OS! LQ!

MPLJMPUMPUVLMQ]NQ! [KP!LQ! XYROJMLQP!bMN! NQ!SMLLQRQP!]QJ! TQNOPVOOJNH! QP!]QJ! TQNOPVOOJN!

mmP!SMUJKNMQXOgZZMXMQPN!NQ!TQJQWQPQP#!-QfQ!SMUJKNMQXOgZZMXMgPNQP!\OJLQP!OPLQJ![ORUQPL!

]KJKUJKKZ!TQV]JOWQP#!

N?L 4$<*')()$%,

%P! &KTQR! F! \OJLN! QQP! O[QJfMXYN! UQUQ[QP! [KP! LQ! JQVbRNKNQP! [KP! LQ! [QJVXYMRRQPLQ!

TQNOPN_]QV!O]!LQ![QJVXYMRRQPLQ!RQQZNMeLQP#!

!

'UMNO$=I$+ZN]`QXY\$VQS]U\QNX[cLLQXQcR\NR$

>XA0;A-(=-Y$@( A)B!CA( -)B!CA( HI!CA( 2+CA(
2D$PUSNR$ 0,57 1,24 0,46 12,04 
9@$PUSNR$ 0,75 1,16 0,27 13,04 
%@D$PUSNR$ 0,04 0,04 0,04 2,17 

)LMNNOPQRS$>9I$,]ULQWXYN$eNN]SUZN$VQS]U\QNX[cLLQXQcR\NR$bQ\$'UMNO$=$

4QN!bMNfQNNQP![KP!TO[QP[QJSQRLQ!JQVbRNKNQP!MP!UJKZMQWQP!YQR]N!TMe!LQ!TQVRbMN[OJSMPUH!fMQ!

0ZTQQRLMPU!79#!1QP!WKP!TQVRbMNQP!LKN!)56!LQ!TQVNQ!]QJZOJSKPNMQV! RQ[QJNH!UQ[ORUL!LOOJ!

\KJSNQTQYKPLQRL! '456! c"'456"d! QP! PMQN?\KJSNQTQYKPLQRL! 456! c,456"d#! -Q!

?,#==!

=#==!

,#==!

7#==!

8#==!

A#==!

"=#==!

",#==!

"7#==!

=! ,=! 7=! 8=! A=! "==! ",=! "7=! "8=! "A=!

!
V
$^
%
?
A%
2
$ V

2
iW
_$

+bPN]P[V$^P_$

"Z[Ob\QN$VQS]U\QNX[cmQXQcR\NR$

"'456"!

,'456"!

/)56"!

7&6"!



! 8=!

]JQVNKNMQV![KP!456H!'456!QP!)56!fMeP!QQP!ZKXNOJ!"=!NON!QQP!ZKXNOJ!,=!TQNQJ!NQP!O]fMXYN!

[KP! &6! PK! ,A!LKUQP! QP! QQP! ZKXNOJ! "=! NON! 7=! NQP! O]fMXYNQ! [KP! &6! PK! 98!LKUQP#! *K!

"8A!LKUQP!SKKWN!YQN!NJKLMNMOPQQR!TQNOP!QQP!MPYKKRTQ\QUMPUH!QP!]JQVNQQJN!v!8!WQQJ!TQNQJ!

LKP!PK!,A!LKUQP#!-MN!MV!NQ!\MeNQP!KKP!LQ![QJLQJQ![QJLMXYNMPU![KP!LQ!SMXJOVNJbXNbbJ!LOOJ!

[QJObLQJMPU![KP!YQN!TQNOP#!

!

-Q! \KKJLQP! [OOJ! LQ! SMUJKNMQXOgZZMXMgPNQP! [KP! "'456"H! ,'456"! QP! /)56"! PK!

"8A!LKUQP!fMeP!KRRQSKKR!UQRMeWH!PMQN!OSLKN!fQ!LQfQRZLQ!JQVMVNQPNMQ!YQTTQP!NQUQP!XYROJMLQ?

MPLJMPUMPUH! LOXY! OSLKN! LQ! ]JOQZVNbWWQP! [KP! LQfQ! TQNOPSQPUVQRV! LQfQRZLQ! XYROJMLQ?

MPLJMPUMPU! [QJNOPQPH! PKSQRMeW! UQQP#! :SLKN! QQP! PbR?MPLJMPUMPU! MP! LQ! ZOJSbRQ! QQP!

SMUJKNMQXOgZZMXMgPN! [QJOOJfKKWN! [KP! PbRH! QP! LKN! QQP! OPQMPLMUQ! MS]QJSQKTMRMNQMN!

OPSOUQRMeW! MVH! \OJLN! QQP! MPLJMPUMPU! [KP! "!SS! UQTJbMWN#! -KN! JQVbRNQQJN! MP! QQP!

SMUJKNMQXOgZZMXMgPN! [KP! 7(!?"7!S,^V#! -MN! fOb! KRV! QQP! bMNfOPLQJRMeWQ! JQVMVNQPNMQ! NQUQP!

XYROJMLQ?MPLJMPUMPU!WbPPQP!UQrPNQJ]JQNQQJL!WbPPQP!\OJLQPH!SKKJ!YMQJ!SOQN!OSfMXYNMU!

SQQ!\OJLQP!OSUQV]JOPUQP#!4MQJ!\OJLN![QJLQJ!LMQ]QJ!O]!MPUQUKKP#!

!

3ORUQPV! i,7j! WKP! SQP! [ORUQPLQ! UJQPV\KKJLQP! [OOJO]VNQRRQP! NQJ! Q[KRbKNMQ! [KP! LQ!

XYROJMLQTQVNQPLMUYQMLH!MP!ZbPXNMQ![KP!LQ!SMUJKNMQXOgZZMXMgPNQPI!

!

!

• -Sz,(?",! S,^V! 4OUQ!JQVMVNQPNMQ!NQUQP!XYROJMLQ?MPLJMPUMPU!

• -SzA(?",! S,^V! 0KP[KKJLTKJQ!JQVMVNQPNMQ!NQUQP!XYROJMLQ?MPLJMPUMPU!

• -Sz"8(?",! S,^V! $RQXYNQ!JQVMVNQPNMQ!NQUQP!XYROJMLQ?KKPNKVNMPU!

• -S{"8(?",! S,^V! *MQN!UQVXYMWN![OOJ!TROONVNQRRMPU!KKP!XYROJMLQ?KKPNKVNMPU!

!

!

1QP!WKP!KRLbV!TQVRbMNQP!LKN!KRRQ!TQNOPN_]QV![KP!YOUQJQ!VNQJWNQ!LKP!&6!bMN!LQfQ!NYQVMV!

bMNfOPLQJRMeW!]JQVNQJQPH!KR![KP!TMe!eOPUQ!RQQZNMeL#!&JKLMNMOPQQR!TQNOP!LKKJQPNQUQPH!SQN!QQP!

SMUJKNMQXOgZZMXMgPN!-S!z!"8!`!"=?",!S,^VH!]JQVNQQJN!f\KW!O]!eOPUQ!RQQZNMeLH!SKKJ!\QR!POU!

VNQQLV!SKU!UQTJbMWN!\OJLQP!MP!QQP!VXYKLQRMeWQ!OSUQ[MPU!fOPLQJ!KR!NQ!QJUQ!UQ[ORUQP!NQ!

SOQNQP! [JQfQP#! *KKJSKNQ! LQ! ObLQJLOS! NOQPQQSN! SKKWN! &6! QQP! MPYKKRTQ\QUMPU! QP!

OPN\MWWQRN!NOXY!QQP!YOUQ!JQVMVNQPNMQ!NQUQP!XYROJMLQ?MPLJMPUMPU#!

-Q!SMUJKNMQXOgZZMXMgPNQP![KP!LQ!SQPUVQRV!"'456"!QP!7&6"![QJNOPQP!O]!98!LKUQP!QQP!

O]\KKJNVQ!TQ\QUMPU!O]!LQ!UJKZMQW#!-MN!WKP!NQ!\MeNQP!fMeP!KKP!SQQNZObNQP!TMe!YQN!KZRQfQP!

[KP!LQ!MPLJMPUMPU!O]!LQ!]JOQZVNbWWQP#!

!

%P!i,9j!\QJLQP![QJVXYMRRQPLQ!TQNOPVOOJNQP!UQNQVN!L#S#[#!LQfQRZLQ!SQNYOLQ!KRV!YMQJTO[QP!

TQVXYJQ[QP#! BQNOPN_]QV!1,9! c<^6?ZKXNOJ! =HA7d! QP! B:! c<^6?ZKXNOJ! =H7FdH!\KKJ[KP! LQ!

Q`KXNQ! VKSQPVNQRRMPU! TQVXYJQ[QP! MV! MP! i,9jH! \QJLQP! SQN! QRWKKJ! [QJUQRQWQP! O]! QQP!

ObLQJLOS![KP!F=!LKUQPH!QP!LQ!JQVbRNKNQP!fMeP!O]UQPOSQP!MP!0ZTQQRLMPU!78#!



! 8"!

!

)LMNNOPQRS$>@I$8N]SNOQfdQRS$VQS]U\QNX[cLLQXQcR\NR$VN\$NN]PN]$[RPN]`[Nd$

!

BQNOPSQPUVQR! B:! TRMeWNH! SQN! QQP! SMUJKNMQXOgZZMXMgPN! [KP! "=!v!"!S,^VH! UQRMeWKKJLMU! NQ!

]JQVNQJQP! KRV! 7&6"#! BQMLQ! TQNOPSQPUVQRV! YQTTQP! QQP! [QJUQRMeWTKJQ! <^B?ZKXNOJ#!

BQNOPSQPUVQR!1,9!LKKJQPNQUQPH!SQN!QQP![QQR!YOUQJQ!<^B?ZKXNOJH!YQQZN!QQP![QQR!YOUQJQ!

SMUJKNMQXOgZZMXMgPN#!-QfQ![KVNVNQRRMPU!OPLQJVNQbPN!YQN!QQJLQJ!UQZOJSbRQQJL![QJSOQLQP!

LKN!LQ!<^6?ZKXNOJ!cOZ!<^B?ZKXNOJd!PMQN!QPWQR!QQP!TQRKPUJMeWQ!JOR!V]QQRN!MP!YQN![QJWJMeUQP!

[KP! UOQLQ! VNQJWNQ?QMUQPVXYK]]QPH! SKKJ! Q[QPQQPV! [OOJ! YQN! [QJWJMeUQP! [KP! UOQLQ!

LbbJfKKSYQMLVQMUQPVXYK]]QPH!SQLQ!LOOJ!LQ!LMXYNQJQ!VNJbXNbbJ!LMQ!QJSQQ!UQ]KKJL!UKKN#!

-Q!SMUJKNMQ![KP!XYROJMLQP!LOOJYQQP!LQ!SMXJOVNJbXNbbJ!VNQbPN! MSSQJV!O]!SMUJKNMQ!KKP!

LQ!YKPL![KP!\KNQJH![MK!MPNQJUQXOPPQXNQQJLQ!]OJMgP#!-Q!RKUQJQ!<^B?ZKXNOJ!fOJUN![OOJ!QQP!

JQLbXNMQ![KP!TQMLQP#!

N?N 9+A)A<&R$,&"%&'*<A$,

'MN!LQ![QJWJQUQP!JQVbRNKNQP!WbPPQP!QQP!KKPNKR!XOPXRbVMQV!UQNJOWWQP!\OJLQPH!fO\QR!SQN!

TQNJQWWMPU!NON!LQ!TQNOPSQPUVQRVH!KRV!SQN!TQNJQWWMPU!NON!LQ!NOQUQ]KVNQ!NQVNSQNYOLQ#!

!

? -Q!456H!'456!QP!)56!SQPUVQRV!]JQVNQJQP!TQLbMLQPL!TQNQJ!LKP!YQN!&6?SQPUVQR#!

:]!ObLQJQ! RQQZNMeL!\OJLN!YQN![QJVXYMR!\QR!WRQMPQJ#!-Q!JQVbRNKNQP![KP!456H!'456!

QP!)56!OPLQJRMPUH!fMeP!\QR![QJUQRMeWTKKJ#!

!

? -Q!<^B?ZKXNOJH! QP! LQ! LKKJSQQ! VKSQPYKPUQPLQ! LMXYNYQML! [KP! YQN! TQNOPH! TRMeWN!

QQP!LbMLQRMeWQ!MP[ROQL!NQ!YQTTQP!O]!LQ!\QQJVNKPL!NQUQP!XYROJMLQ?MPLJMPUMPU#!!

!

? :]! ObLQJQ! RQQZNMeL! TRMeWN! LQ! UQTJbMWNQ! SQNYOLQ! PMQN! KKPUQ\QfQP! [OOJ! LQ!

TQ]JOQ[MPU! [KP! c'd456H! LKKJ! LQ! MPLJMPUMPU! OP[ORLOQPLQ! MV! OS! UOQL!

W\KPNMZMXQQJTKKJ!NQ!fMeP#!-KN!LQ!SQPUVQRV!TQNQJ!]JQVNQJQP!LKP!&6!VNKKN!TbMNQP!WMeZH!

LOXY! fOPLQJSQQJ! bMN! LQ! ubKVM! OPTQVNKKPLQ! MPLJMPUMPU! TQVRbMNQP! LKN! LQ! UQNQVNQ!

?"=#==!

=#==!

"=#==!

,=#==!

/=#==!

7=#==!

9=#==!

=! 9=! "==! "9=! ,==!

!
V
$^
%
?
A%
2
$ V

2
iW
_$

+bPN]P[V$^P_$

"Z[Ob\QN$VQS]U\QNX[cmQXQcR\NR$

"'456"!

,'456"!

/)56"!

7&6"!

B:!c<^6!l!=H7Fd!

1,9!c<^6!l!=HA9d!



! 8,!

SQPUVQRV! bMNfOPLQJRMeW! ]JQVNQJQPH! RMeWN! \KN! O[QJYKKVN#! 0KP]KVVMPU! [KP! LQ!

SQNYOLQ! QP! OPN\MWWQRMPU! [KP! PMQb\Q! JMXYNRMePQP! QP! VNKPLKKJLQP! [OOJ! bRNJK!

]QJZOJSKPNQ! TQNOPSQPUVQRV! fbRRQP! LQ! YMQJ! TQWOSQP! JQVbRNKNQP! SOUQRMeWV!

JQRKNM[QJQP#! BO[QPLMQP! MV! YQN! OOW! PbNNMU! OS! TMPPQP! LQ! bRNJK]QJZOJSKPNQ!

SQPUVQRV! Q[QPQQPV! QQP! UJKLKNMQ! NQ! [OOJfMQP! MP! LQ! SOUQRMeWQ! ]JQVNKNMQV#! 4QN!

[QJYOUQP! ]JKWNMVXY! PbN! [KP! YQN! [QJYOUQP! [KP! LQ! NQVNOSVNKPLMUYQLQP! MV!

SMVVXYMQP!PMQN![OOJ!LQ!YKPL! RMUUQPLH!LOXY!LQ![MVMQ!SOQN!fMXY![QJJbMSQP!NON!YQN!

W\KRMNKNMQ[Q! OPLQJVXYQML! [KP! bRNJK! ]QJZOJSKPNQ! TQNOPN_]QV! OPLQJRMPUH! QP! YQN!

O]fOQWQP![KP!LQ!UJQPfQP![KP!LQJUQRMeWQ!TQNOPSQPUVQRV#!

!

&\QQ![OOJPKKSVNQ!SOUQRMeWQ!]MVNQV!RMUUQP![OOJ!LQ!YKPLH!LKKJ![OOJPKSQRMeW!SQN!

N\QQ![KJMKTQRQP!MP!LQ!ZOJSbRQ!UQV]QQRL!WKP!\OJLQP#!!

!

? -Q!NMeLVLbbJ!\KKJO[QJ!LQ!]JOQZ!ROO]N!WKP![QJRQPUL!\OJLQP#!>OLOQPLQ!

WJMeUQP!LQ!MOPQP!SQQJ!NMeL!OS!MP!YQN!TQNOP!NQ!LJMPUQPH!QP!SOUQRMeWV!fKR!

YQN!SMUJKNMQZJOPN!LKP![QJLQJ!MP!YQN!TQNOP!RMUUQP#!

!

? 4QN!V]KPPMPUV[QJVXYMR!O[QJ!YQN!]JOQZVNbW!WKP![QJUJOON!\OJLQP#!%PLMQP!

LQ!LJMe[QPLQ!WJKXYN!KXYNQJ!LQ!XYROJMLQ?SMUJKNMQ!\OJLN![QJUJOONH!fKR!LQ!

SMUJKNMQ!SOUQRMeWV!Q[QPQQPV!VPQRRQJ!QP^OZ!LMQ]QJ!UQTQbJQP#!

!

-Q!JQLQPQJMPU!\KKJTMe!MPUQfQN!\OJLN!O]!LQ![QJRQPUMPU![KP!LQ!]JOQZH!\OJLN!MP!LQ!

RMNQJKNbbJ!OPNWJKXYN#!:]!0ZTQQRLMPU!7@!VNKKP!LQ!JQVbRNKNQP![KP!LQ!)61?NQVNQP!O]!

LQ!SQPUVQRV!B:!QP!1,9H!\KKJ!QQJLQJ!\QJL!PKKJ![QJ\QfQP#!:]!YQN!TQNOPSQPUVQR!

B:!\QJLQP![QJVXYMRRQPLQ!)61?NQVNQP!bMNUQ[OQJLH!\KKJTMe!PQN!SQN!LQ![KJMKTQRQP!

NMeL! QP! V]KPPMPUV[QJVXYMR! \OJLN! UQV]QQRL! cOS! YQJYKKRTKKJYQML! QP! XOPVMVNQPNMQ!

[KP! [QJVXYMRRQPLQ! NQVNSQNYOLQP! [OOJ! XYROJMLQ?MPLJMPUMPU! KKP! NQ! NOPQPd#! 3OOJ!

LQfQ! bMNQQPfQNNMPU! fMeP! QPWQR! LQ! ]KKJVQ! TKRWeQV! MP! LQ! UJKZMQW! [KP! TQRKPU#!:]!LQ!

UJKZMQW! MV! LbMLQRMeW! LKN! [KJMKNMQ! [KP! LQ! NMeLVLbbJ! TMe! XOPVNKPNQ! V]KPPMPUVNQJWNQ!

PKUQPOQU! UQQP! MP[ROQL! YQQZN! O]! LQ!SMUJKNMQXOgZZMXMgPN#! -MN! TRMeWN! fO\QR! TMe! QQP!

V]KPPMPUV[QJVXYMR! [KP!"=!3H! KRV!TMe! QQP! V]KPPMPUV[QJVXYMR! [KP!,=!3#!-Q!UJOONVNQ!

SMUJKNMQ!TRMeWN!]RKKNV!NQ!YQTTQP!MP!LQ!QQJVNQ!bJQP![KP!LQ!]JOQZ#!!



! 8/!

([QPQQPV! MP! LQfQ! UJKZMQW! fMQN!SQP! LKN! LQ! ]JOQZ! OPLQJ! KPLQJQ!\QJL! bMNUQ[OQJL!

UQLbJQPLQ! /=!bbJH! fO\QR! TMe! QQP! V]KPPMPUV[QJVXYMR! [KP! "=!3H! KRV! TMe! QQP!

V]KPPMPUV[QJVXYMR![KP!,=!3#!(J!TRMeWN!UQQP!SQJWTKKJ![QJVXYMR!NbVVQP!LQ!JQVbRNKNQP!

TQWOSQP! SQN! TQMLQ! SQNYOLQPH! \KKJLOOJ! OOW! LQ! N\QQLQ! ]MVNQH! \KKJTMe! YQN!

V]KPPMPUV[QJVXYMR! fOb! [QJYOOUL! \OJLQPH! QQP! LOOLRO]QPL! V]OOJ! TRMeWN#! 4QN! MV!

QXYNQJ!UQ[KKJRMeW!OS!LMN!NQ!TQVRbMNQP!bMN!LMN!QPMU![OOJTQQRL#!BO[QPLMQP!RMUUQP!LQ!

UQYKPNQQJLQ!V]KPPMPUV[QJVXYMRRQP!c"=!3!QP!,=!3d!JQV]QXNMQ[QRMeW!8!QP!/!WQQJ!RKUQJ!

LKP! LQfQ! LMQ! UQTJbMWN! \QJLQP! [OOJ! YQN! NQVNQP! [KP! LQ!

cbRNJKd!YOUQVNQJWNQTQNOPSQPUVQRV!MP!LMN!OPLQJfOQW#!!

!

BQMLQ!]MVNQV!WbPPQP!KRRQVfMPV!MP![QJLQJ!OPLQJfOQW!OPLQJ!LQ!ROQ]!\OJLQP!UQPOSQP#!

)LMNNOPQRS$>BI$(NWbO\U\NR$ZUR$(73Aa][NZNR$bQ\$^2=_$



! 87!

Q @*'C(()((%)(<)A%;,

Q?0 @A)*$+A%;,

-MN! LQQR! [KP! YQN! OPLQJfOQW! \QJL! MP! PKb\Q! VKSQP\QJWMPU! bMNUQ[OQJL! SQN!

)<&4!0KXYQP#! -Q! ]JOQZVNbWWQP! \QJLQP! UQ]JOLbXQQJL! MP! 2KTO! 1KUPQR! [OOJ!

BQNOPOPLQJfOQW! MP! +QPNH! QP! UQNQVN! MP! LQ! RKTOJKNOJMK! MP! 0KXYQPH! \KKJ! fO\QR!

RQPUNQ[QJKPLQJMPU! KRV! LMXYNYQMLV[QJKPLQJMPU! cLOOJ! SMLLQR! [KP! bRNJKVOOP! OPLQJfOQWd!

\QJLQP!TMeUQYObLQP#!:]![QJfOQW![KP!LQ!OPLQJfOQWQJV!NQ!0KXYQPH!MV![OOJ!LQfQ!]JOQ[QP!

UQTJbMW!UQSKKWN![KP!]JOQZVNbWWQP!bMN!JQQWV!,#!!

!

:S\MRRQ! [KP! LQ! RKUQ! ]QJSQKTMRMNQMN! [KP! '456! QP! )56H! [QJ\KXYN! SQP! QQP! QJU! RKUQ!

MP[ROQL![KP!LQ!VbRZKNQP!O]!YQN!TQNOP#!4QN!JQZQJQPNMQSQPUVQR!MV![OOJ!LQfQ!]JOQ[QP!UQQP!

NJKLMNMOPQQR!TQNOPH!SKKJ!QQP!'456?SQPUVQR!SQN!QQP!YOUQJQ!<^B?ZKXNOJI!<^B!l!=H9#!-MN!

[QJOOJfKKWN! QQP! UJONQJQ! ]OJOVMNQMNH! \KN! YQN! SKNQJMKKR! [QJf\KWN! QP! UQ[OQRMUQJ! SKKWN!

[OOJ!VbRZKKNKKPNKVNMPU#!'MN!LQ!VNQJWNQ?QMUQPVXYK]]QP![KP!SQPUVQR!9'456,H!TRMeWN!LKN!LMN!

TQNOP![QJUQRMeWTKKJ!MV!KKP!7&6"#!

Q?B F+"$C<)*==$%,

3OOJ!LQ!]JOQ[QP!O]!VbRZKKNKKPNKVNMPU!\QJLQP!TKRW[OJSMUQ!]JOQZVNbWWQP!UQSKKWN!SQN!

KZSQNMPUQP! "9=!SS! `! 7=!SS! `! "=!SS#! -Q! WRQMPQJQ! KZSQNMPUQP! MP! N\QQ! [KP! LQ! LJMQ!

LMSQPVMQV!TQ[OJLQJQP!LQ![QJRQPUMPU!NQP!UQ[ORUQ![KP!QQP!Q[QPNbQRQ!VbRZKKNKKPNKVNMPU!MP!

LQ! RQPUNQJMXYNMPU![KP!YQN!]JOQZVNbW#!3OOJ!YQN!SKWQP![KP!LQfQ!]JOQZVNbWWQP!\QJL!QQP!

PMQb\Q! WbPVNVNOZZQP! TQWMVNMPU! OPN\MWWQRL! LOOJ! YQN! NQXYPMVXY! ]QJVOPQQR! KKP! 2KTO!

1KUPQR! [OOJ! BQNOPOPLQJfOQW#! 5QJ! TQWMVNMPU! WbPPQP! fQV! ]JOQZVNbWWQP! \OJLQP!

[QJ[KKJLMUL#! -Q! TQWMVNMPU! MV! [ORRQLMU! LQSOPNQQJTKKJ! MP! MPLM[MLbQRQ! TKRW[OJSMUQ!

QRQSQPNQPH! fOLKN! YQN! JQMPMUQP! PK! OPNWMVNQP! [QJUQSKWWQRMeWN! \OJLN#! BO[QPLMQP! MV!

YMQJLOOJ!ZMePJQUQRMPU![KP!LQ!KZfOPLQJRMeWQ!QRQSQPNQP!SOUQRMeW#!0RRQ!]JOQZVNbWWQP!LMQPQP!

PKSQRMeW!fO!UQRMeW!SOUQRMeW!NQ!fMePH!OS![QJUQRMeWMPU![KP!LQ!JQVbRNKNQP!SOUQRMeW!QP!fMP[OR!

NQ!SKWQPH!fMQ!OOW!i,"j#!

!

5QJ! TQNOPSQPUVQR! \OJLQP! "A! ]JOQZVNbWWQP! UQSKKWN#! -Q! YQRZN! \OJLN! UQTJbMWN! [OOJ!

bRNJKVOOPSQNMPUQPH!NQJ!TQ]KRMPU![KP!LQ!L_PKSMVXYQ!(?SOLbRbV#!-Q!KPLQJQ!YQRZN![KP!LQ!

]JOQZVNbWWQP! \OJLN! UQTJbMWN! OS! QQP! Q[QPNbQRQ! RQPUNQ[QJKPLQJMPU! O]! NQ! SQNQP#! -Q!

F!]JOQZVNbWWQP! ]QJ! ]JOQZ! \OJLQP! NQRWQPV! MP! LJMQ! [QJVXYMRRQPLQ! O]ROVVMPUQP! TQ\KKJLH!

fOLKN!QJ!]QJ!XOSTMPKNMQ!TQNOPN_]Q!k!]JOQZ!k!O]ROVVMPU!NQRWQPV!LJMQ!]JOQZVNbWWQP!UQNQVN!

\OJLQPH!OS!QQP!UQSMLLQRLQ!NQ!WbPPQP!TQJQWQPQP#!

!

-Q! ]JOQZVNbWWQP! TQVNQSL! [OOJ! YQN! O]SQNQP! [KP! RQPUNQ[QJKPLQJMPU! \OJLQP! KKP! LQ!

bMNQMPLQPH! MP!LQ! RQPUNQJMXYNMPUH![OOJfMQP![KP!QQP!VNKRQP!TOR[OJSMU!bMNVNQWQPL!QRQSQPN#!

-QfQ!\OJLN! MPUQTQNOPPQQJL! O]! YKR[Q! YOOUNQ! QP! YKR[Q! TJQQLNQ! [KP!LQ! WO]VQ! fMeLQ#!-MN!

RKKN! NOQ! YQN! ]JOQZVNbW! KRNMeL! O]! LQfQRZLQ! SKPMQJ! MP! YQN! SQQNNOQVNQR! NQ! ]RKKNVQP! QP! LQ!

KXXbJKKNYQML! [KP! LQ! SQNMPU! NQ! [QJYOUQP#! -Q! ]JOQZVNbWWQP! TQVNQSL! [OOJ! bRNJKVOOP!

OPLQJfOQW!TQYOQ[QP!UQQP!Q`NJK![OOJTQJQMLMPUQP#!



! 89!

Q?D F+"$C"M<)$''A%;,$%,#$)R"K$,

$bRZKKNKKPNKVNMPU! \OJLNH! MP! NQUQPVNQRRMPU! NON! TMe[OOJTQQRL! fbbJKKPNKVNMPUH! PMQN!

OPLQJfOXYN! LOOJ! QQP! L_PKSMVXY! ]JOXQV#! -Q! ]JOQZVNbWWQP! \OJLQP! XOPNMPb! MP! QQP!

VbRZKKNO]ROVVMPU! OPLQJUQLOS]QRLH! QP! O]! LMVXJQNQ! SOSQPNQP! \OJLN! LQ! Q[ORbNMQ!

PKUQUKKP#! -Q! NQVN]JOXQLbJQ! MV! UQTKVQQJL! O]! bMN[OQJMPUV]JOXQLbJQ! 00! ""#"#AA! [OOJ!

VbRZKKNTQVNQPLMUYQMLH! QQP! MPNQJPQ! ]JOXQLbJQ! [KP! LQ! )<&4#! -QfQ! VXYJMeZN! [OOJ! LKN! LQ!

VbRZKKNKKPNKVNMPU![OOJ!mmP!TQNOPVOOJN!TQVN!UQNQVN!\OJLN!MP!fQV!VMNbKNMQVH!PKSQRMeW!MP!LJMQ!

XOPXQPNJKNMQV!QP!TMe!N\QQ!NQS]QJKNbJQP#!-Q!LJMQ![OOJUQVXYJQ[QP!VbRZKKNXOPXQPNJKNMQV!MP!

LQ!$:7,?!?!O]ROVVMPUQP!!TQLJKUQP!"9==!SU^RH!/===!SU^R!QP!/=#===!SU^R#!BO[QPLMQP!fOb!

LQ!KKPNKVNMPU!SOQNQP!\OJLQP!O]UQSQNQP!TMe!9n6!QP!,=n6#!!

!

0KPUQfMQP! SQP! MP! YQN! WKLQJ! [KP! LMN! OPLQJfOQW! [OOJKR! UQrPNQJQVVQQJL! MV! OS!

[QJVXYMRRQPLQ! TQNOPVOOJNQP! NQ! OPLQJfOQWQPH! QP! PMQN! [KP! mmP! QPWQRQ! TQNOPVOOJN! YQN!

[ORRQLMU! UQLJKU! MP! WKKJN! NQ! TJQPUQPH! \OJLN! UQWOfQP! OS! QPWQR! LQ! VbRZKKNXOPXQPNJKNMQV!

/===!SU^2! QP! /=#===!SU^2! NQ! UQTJbMWQP#! BO[QPLMQP!\OJLN! QPWQR! YQN! UQLJKU! TMe! 9n6!

OPLQJfOXYNH! LKKJ! bMN! ]QJVOOPRMeWQ! QJ[KJMPU! [KP! YQN! ]QJVOPQQR! MP! 0KXYQP! QQP! UJONQJQ!

VXYKLQ! \OJLN! [QJ\KXYN! TMe! LQfQ! NQS]QJKNbbJ#! (QP! SOUQRMeWQ! [QJWRKJMPU! [OOJ! LQfQ!

[KVNVNQRRMPU!MV!LQ![OJSMPU![KP!NYKbSKVMQNH!LMQ![OOJPKSQRMeW!TMe!RKUQ!NQS]QJKNbbJ!\OJLN!

UQ[OJSL#! 5JOZQVVOJ! 5#! BJO\P! VNQRN! LKN! LQ! O]NMSKRQ! NQS]QJKNbbJ! [OOJ! LQ! [OJSMPU! [KP!

&YKbSKVMQN!JOPL!LQ!7n6!RMUN#,!

!

*KKVN! YQN! JQUMVNJQJQP! [KP! LQ! VXYKLQ! NQP! UQ[ORUQ! [KP! VbRZKKNKKPNKVNMPUH! \OJLN! OOW! LQ!

Q[ORbNMQ! [KP! ]JOQZVNbWWQP! UQJQUMVNJQQJL! MP! QQP! XOPNMPbQ! OPLQJLOS]QRMPU! MP! QQP!

6Kc:4d,?O]ROVVMPU#! -QfQ! ]JOQZVNbWWQP! LMQPQP! KRV! JQZQJQPNMQSKNQJMKKR#! -OOJ! [KP! QRWQ!

SQNMPU!LQ!JQZQJQPNMQSQNMPU!KZ!NQ!NJQWWQP![OOJ!LQVTQNJQZZQPL!TQNOPSQPUVQRH!WKP!SQP!LQ!

RQPUNQ[QJKPLQJMPU! MP! WKKJN! TJQPUQP! V]QXMZMQW! NQP! UQ[ORUQ! [KP! LQ! VbRZKKNKKPNKVNMPUH! QP!

PMQN! NQP! UQ[ORUQ! [KP! KPLQJQ! MP[ROQLQPH! fOKRV! WJMS][QJVXYMePVQRQP#! ([QPfO! YQQZN! LQfQ!

JQZQJQPNMQSQNMPU! QQP! [OOJLQQR!SQN! TQNJQWWMPU! NON! LQ! (?SOLbRbVSQNMPUH! LKKJ!SQP! Pb!

QPWQR!LQ![QJKPLQJMPU!MP!(?SOLbRbV![KVNRQUN!NQP!UQ[ORUQ![KP!LQ!VbRZKKNKKPNKVNMPUH!QP!PMQN!

LQfQ!NQ!\MeNQP!KKP!LQ![QJObLQJMPU![KP!YQN!TQNOPH!LMQ!Q[QPQQPV!QQP![QJLMXYNMPU![KP!LQ!

SMXJOVNJbXNbbJ![QJOOJfKKWN#!

!

*K!YQN!VNOJNQP![KP!LQ!]JOQZVNbWWQPH!\QJLQP!LQfQ!O]UQVRKUQP!MP!QQP!PKNNQ!WKSQJH!TMe!QQP!

NQS]QJKNbbJ! [KP! ,=n6!v!,n6! QP! QQP! [OXYNMUYQML! [KP! F=!v!9a#! :]! QQP! RQQZNMeL! [KP!

,A!LKUQP! \QJLQP! LQ! ]JOQZVNbWWQP! O[QJUQTJKXYN! PKKJ! LQ! RKTOJKNOJMK! [KP! LQ!

)<&4!0KXYQP#! 4MQJ! \QJLQP! LQ! ]JOQZVNbWWQP! ]QJ! fQV! MP! KZfOPLQJRMeWQ! O]ROVVMPUQP!

TQ\KKJLH! PKSQRMeW! LJMQ! OS! LQ! RQPUNQ[QJKPLQJMPU! O]! NQ! SQNQP! QP! LJMQ! [OOJ! LQ!

L_PKSMVXYQ!(?SOLbRbVTQ]KRMPU#!!

!

%P! &KTQR!"=! \OJLN! NQJ! [QJLbMLQRMeWMPU! QQP! O[QJfMXYN! UQUQ[QP! [KP! LQ! [QJVXYMRRQPLQ!

KKPNKRRQP!]JOQZVNbWWQPH!MP!\QRWQ!OSVNKPLMUYQLQP!fQ!\OJLQP!TQ\KKJL!QP!\KKJ!fQ![OOJ!

UQTJbMWN!\OJLQP#!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

,!5KbR!BJO\PH!5JOZQVVOJ!KN!5QPP!$NKNQ!'PM[QJVMN_H!6ObJVQ!OP!XQSQPN!XYQSMVNJ_H!&OJOPNOH!

6KPKLKH!4OONOP!-ObU!



! 88!

'UMNO$%?I$+ZN]`QXY\$SNM]bQd$a][NLW\bddNR$WbOLUU\UUR\UW\QRS$

!GJB*)A #@B*)A 5GJB*)AA
!2! !(! !2! !(! !2! !(!

6Kc:4d,! /! /! /! /! /! /!

/#===!SU^R!$:7,?! /! /! /! /! /! /!

/=#===!SU^R!$:7,?! /! /! /! /! /! /!

Q?D?0 7M#$)A%;,'$%;)$E$+(%K$+A%;,
BMe!QRWQ!SQNMPU!\OJLN!LQfQRZLQ!]JOXQLbJQ!UQ[ORUL#!

!

• -Q!]JOQZVNbWWQP!\OJLQP!O]]QJ[RKWNQUQLJOOUL#!

• 3QJ[ORUQPV!\OJLN!QRW!]JOQZVNbW!UQ\OUQP#!

• -KP!]KV!\OJLN!LQ!RQPUNQ![KP!YQN!]JOQZVNbW!O]UQSQNQP#!

!

-Q! RQPUNQSQNMPUQP! UQTQbJQP! SQN! TQYbR]! [KP! YQN! 1MRRMNKVN! SQQNNOQVNQR! [KP! YQN! SQJW!

1KYJH!SQN!QQP!PKb\WQbJMUYQML![KP!=H=="!SS#!-MN!NOQVNQR!MV!TO[QP!QP!OPLQJ!LQ![OOJ!YQN!

]JOQZVNbW! [OOJfMQPQ! ]RKKNV! bMUQJbVN! SQN! N\QQ! YORRQ! YObLQJVH! \KKJMP! LQ! SQNKRQP!

QRQSQPNQP!]KVVQPH!LMQ!MP!YQN!]JOQZVNbW![OOJfMQP!\KJQP!TMe!YQN!VNOJNQP#!>OLOQPLQ!\OJLN!

LQ!RQPUNQ![KP!YQN!]JOQZVNbW!KRNMeL!O]!LQfQRZLQ!ROXKNMQ!UQSQNQP#!-OOJ!LQ!SQNKRQP!TOR!MP!LQ!

YORRQ!YObLQJ! NQ! RKNQP!]KVVQP!\OJLQP! RQPUNQ[QJVXYMRRQP! NQPUQ[ORUQ![KP!Q`XQPNJMXMNQMNQP!

fO[QQR!SOUQRMeW!UQJQLbXQQJL#!-MN!\OJLN!UQNOOPL!O]!0ZTQQRLMPUQP!7A!NON!9=#!

!

!
)LMNNOPQRS$>DI$.UOQM]U\QN$

!
)LMNNOPQRS$>=I$3N\QRS$a][NLW\bd$

!
)LMNNOPQRS$9?I$3N\UONR$NONVNR\$\N]$

ZN]MQRPQRS$VN\$VNN\\[NW\NO$

3OOJ!YQN! bMN[OQJQP! [KP!LQ!SQNMPUQP!SOQN! YQN! NOQVNQR! UQWKRMTJQQJL!\OJLQP#!-MN!\OJLN!

UQLKKP! LOOJ! QQP! JQZQJQPNMQVNKKZ! O]! NQ!SQNQP! QP! LQ!SKXYMPQ! TMe! LQfQ! RQPUNQ! O]! PbR! NQ!

fQNNQP#!-OOJ!NQRWQPV!SQN!LQfQRZLQ!JQZQJQPNMQ!NQ!\QJWQPH!WKP!SQP!XOPVQubQPNQ!SQNMPUQP!

bMN[OQJQPH!QP!LQfQ!SQNMPUQP![QJUQRMeWQP#!BMe!YQN!UQTJbMW![KP!YQN!NOQVNQRH!NJKL!JQUQRSKNMU!

QQP! NQXYPMVXY! ]JOTRQQS! O]! NbVVQP! YQN! WKRMTJQJQP! QP! YQN! ZQMNQRMeW! O]SQNQP! [KP! LQ!

]JOQZVNbWWQP#!4MQJTMe!\QJL!PK!YQN!SQNQP![KP!QQP!]JOQZVNbW![KVNUQVNQRL!LKN!YQN! NOQVNQR!

PMQN!SQQJ!UQWKRMTJQQJL!\KVH!QP!TMe!YQN!YQJYKRQP![KP!LQ!SQNMPU![OOJ!YQNfQRZLQ!]JOQZVNbW!

\QJL! QQP! KPLQJQ! \KKJL! TQWOSQP#! :S! LMN! SKPWQSQPN! NQ! OSfQMRQPH! LKKJ! QJ! UQQP!

[QJWRKJMPU![OOJ!\QJL!UQ[OPLQPH!POXY!TMe!LQ!TQUQRQMLQJVH!POXY!TMe!LQ!NQXYPMQWQJVH!\QJLQP!



! 8@!

LQ! ]JOQZVNbWWQP! VNQQ[KVN! N\QQSKKR! UQSQNQPH! NQRWQPV! [OOJKZUQUKKP! LOOJ! QQP!

WKRMTJKNMQ]JOXQLbJQ#! -Q! SQQN\KKJLQ! \QJL! ]KV! KKP[KKJL! \KPPQQJ! LQfQ! \KKJLQ! \QJL!

TQ[QVNMUL!LOOJ!QQP!N\QQLQ!SQNMPU#!

Q?D?B 7M#$)A%;,E$+(%K$+A%;,A%,KW%(#A<&R$,.U#"K*'*<,
3OOJ! LQ! TQ]KRMPU! [KP! LQ! L_PKSMVXYQ! (?SOLbRbV! \QJLQP! ]JOQZVNbWWQP! UQTJbMWN! SQN!

LQfQRZLQ! WKJKWNQJMVNMQWQP! KRV! [OOJ! LQ! TQ]KRMPU! [KP! LQ! RQPUNQ[QJKPLQJMPU#! (PWQR! LQ!

SQNKRQP!QRQSQPNQP!KKP!LQ!bMNQMPLQP![KP!YQN!]JOQZVNbW!\OJLQP![OOJ!LQfQ!]JOQZVNbWWQP!

KXYNQJ\QUQ!UQRKNQP#!

!

)LMNNOPQRS$9%I$)aaU]U\bb]$Z[[]$bO\]UW[RN$VN\QRSNR$

-Q!]JOQZVNbWWQP![OOJ!LQfQ!SQNMPU!\OJLQP!Q[QPQQPV!O]]QJ[RKWNQUQLJOOUL!QP!UQ\OUQP!

[OOJ!LQ!SQQN]JOXQLbJQ#!-Q!TQ]KRMPU![KP!LQ!L_PKSMVXYQ!(?SOLbRbV!UQTQbJN!LOOJ!SMLLQR!

[KP!bRNJKVOOP!OPLQJfOQWH! KKP!LQ!YKPL![KP!O]VNQRRMPU! O]!0ZTQQRLMPU!9"#!4QN! ]JOQZVNbW!

\OJLN! NbVVQP! N\QQ! SQNKRQP! WQUQRV! UQ]RKKNVNH! LMQ! VNQ[MU! NQUQP! YQN! ]JOQZVNbW! LMQPQP!

UQLJbWN! NQ! \OJLQP#! -Q! O]VNQRRMPU! WKP! MP! LJMQ! LMSQPVMQV! \OJLQP! TMeUQVNQRLH! fOLKN! LQ!

SQNKRQP! WQUQRVH! LMQ! LQ! bRNJKVOOPUOR[QP! MP! YQN! ]JOQZVNbW! UQRQMLQPH! O]NMSKKR!

UQ]OVMNMOPQQJL!WbPPQP!\OJLQP!NQP!O]fMXYNQ![KP!YQN!]JOQZVNbWH!fOKRV!UQNOOPL!\OJLN!O]!

0ZTQQRLMPU!9,#!-Q!UOR[QP!SOQNQP!fO!XQPNJKKR!SOUQRMeW!MP!YQN!]JOQZVNbW!UQVNbbJL!\OJLQPH!

OS!QQP!fO!XOJJQXN!SOUQRMeW!JQ]QNMNMQZ!TQQRL!NQ![QJWJMeUQP#!

!

)LMNNOPQRS$92I$5R$P]QN$PQVNRWQNW$ZN]W\NOMU]N$[aW\NOOQRS$
!

)LMNNOPQRS$9:I$5RW\NOOQRSWUaaU]U\bb]$
bO\]UW[[RS[OZNR$



! 8A!

4QN! LOQR! [KP! LQ! SQQN]JOXQLbJQ! MV! YQN! TQ]KRQP! [KP! LQ! UORZJQubQPNMQ! \KKJTMe! YQN!

SK`MSKKR!VMUPKKR!LOOJ!YQN!]JOQZVNbW!\OJLN!UQVNbbJL!LOOJ!LQ!fQPLQJH!QP!OPN[KPUQP!LOOJ!

LQ! OPN[KPUQJ#! 4QN! TQ]KRQP! [KP! LQfQ! ZJQubQPNMQH! LQ! JQVOPKPNMQZJQubQPNMQ! UQPOQSLH!

UQTQbJN![ORUQPV![ORUQPL!MNQJKNMQZ!]JOXQV#!!

!

• -OOJ! YQN! KKP]KVVQP! [KP!LQ! UORZZJQubQPNMQH! KZ! NQ! RQfQP! O]!YQN! VXYQJS]eQ! bMNQJVN!

JQXYNV!O]!0ZTQQRLMPU!9/H!LOOJ!SMLLQR![KP!LJKKMQP!KKP!LQ!UJONQ!LJKKMWPO]!bMNQJVN!

JQXYNV!\OJLN!LQ!VMUPKKRVNQJWNQ!UQ\MefMUL#!

!

• %PLMQP! POLMU! SOQNQP! LQ! UQ[OQRMUYQML! [KP! LQ! fQPLQJ! QP! OPN[KPUQJ! UQ\MefMUL!

\OJLQPH! KKP! LQ! YKPL! [KP! LQ! N\QQ! WRQMPQ! LJKKMWPO]]QP! MP! YQN!SMLLQP! [KP! YQN!

NOQVNQR!c0ZTQQRLMPU!9/d#!(QP!VMUPKKRVNQJWNQ!NbVVQP!LQ!/=!QP!@=!µ0H!KZ!NQ!RQfQP!O]!
LQ!\MefQJ!MP!YQN!SMLLQP![KP!YQN!NOQVNQRH!UQQZN!LQ!SQQVN!TQNJOb\TKJQ!JQVbRNKNQP#!

!

• &QPVRONNQ!SOQN!TMe!QRWQ!]JOQZVNbW!UQ[QJMZMQQJL!\OJLQP!OZ!YQN!NOQVNQR!O]!YQN!ebMVNQ!

TQJQMW! MV! MPUQVNQRL#!-MN! MV! KZ! NQ! RQfQP!LOOJ!YQN! JOLQ!]bPN! O]!YQN! VXYQJS!SQN!LQ!

UORZZJQubQPNMQ!c0ZTQQRLMPU!9/d#!

!

-OOJ!QQP!MNQJKNMQZ!]JOXQV![KP!ZJQubQPNMQ!QP!UQ[OQRMUYQML!KKP!NQ!]KVVQP!fOKRV!YMQJTO[QP!

TQVXYJQ[QPH!TQWOSN!SQP!bMNQMPLQRMeW!QQP!SK`MSKRQ!VNJOOSVNQJWNQ#!

Q?J [$+V$+=A%;,+$<*')()$%,

Q?J?0 /$%;)$E$+(%K$+A%;,
-Q!SQQNJQVbRNKNQP!LMQ!TQWOSQP!\OJLQP!KKP!LQ!YKPL![KP!LQ!SMRRMNKVN!SQQNK]]KJKNbbJ!

OPLQJUKKP!KXYNQJQQP[ORUQPV![ORUQPLQ!TQ\QJWMPUQP#!

!

• -Q! RQPUNQ[QJKPLQJMPU! \OJLN! [OOJ! YQN! QQJVN! O]UQSQNQP! PK! mmP! LKU!

OPLQJLOS]QRMPU#! -QfQ! SQQN\KKJLQH! LMQ! PMQNV! KPLQJV! LKP! YQN! [QJVXYMR! O]SQQN!

NbVVQP!YQN!UQSQNQP!]JOQZVNbW!QP!LQ!WKRMTJKNMQVNKKZH! fKR!KRV! JQZQJQPNMQ!LMQPQP!TMe!

LQ![ORUQPLQ!SQNMPUQP![KP!YQNfQRZLQ!]JOQZVNbW#!!

!

• *KKVN!QQP!KTVORbNQ! RQPUNQ[QJKPLQJMPU!MV!SQP!OOW!UQrPNQJQVVQQJL!MP!LQ!JQRKNMQ[Q!

RQPUNQ[QJKPLQJMPU#! -Q! RQPUNQ[QJKPLQJMPU! NQP! O]fMXYNQ! [KP! LQ!SQNMPU! O]! LKU! "!

\OJLN! YMQJ[OOJ! UQLQQRL! LOOJ! LQ! OOJV]JOPWQRMeWQ! RQPUNQ! [KP! YQN! ]JOQZVNbW!

c=H"9!SdH! fOLKN! SQP! QQP! \KKJLQ! bMNWOSN! MP! SS^S#! -MN! MV! MPNQJQVVKPN! [OOJ!

[QJUQRMeWMPUVLOQRQMPLQPH![OOJKR!SQN!]JOQZVNbWWQP!SQN!KPLQJQ!KZSQNMPUQP#!

!

• :]! QRWQ!SQQNLKNbS!\OJLN! QQP! UQSMLLQRLQ! TQJQWQPL! [KP!LQ! RQPUNQ[QJKPLQJMPU!

[KP!LQ!LJMQ!]JOQZVNbWWQP#!

!

• -Q!UQSMLLQRLQ! RQPUNQ[QJKPLQJMPU![KP!LQ!]JOQZVNbWWQP!LMQ! MP!6Kc:4d,!TQ\KKJL!

fMePH!\OJLN!KZUQNJOWWQP![KP!LQ!UQSMLLQRLQ!RQPUNQ[QJKPLQJMPU![KP!LQ!MP!VbRZKNQP!

TQ\KKJLQ!]JOQZVNbWWQP#!!

!

• 3KP! LQ! [QJVXYMRRQPLQ! UQSMLLQRLQ! \KKJLQP! \OJLN! OOW! NQRWQPV! LQ!

VNKPLKKJLKZ\MeWMPU!TQ]KKRL#!

!



! 8F!

>O\QR! LQ! KTVORbNQ! KRV! LQ! JQRKNMQ[Q! RQPUNQ[QJKPLQJMPUQP! WbPPQP! [QJ[ORUQPV! bMNUQfQN!

\OJLQP!MP!UJKZMQWQP#!&QRWQPV!\OJLQP!LQ!ZObNTKRWQP!SQQ!bMNUQfQNH!fOLKN!QQP!MPVXYKNNMPU!

WKP! UQSKKWN! \OJLQP! [KP! LQ! VMUPMZMXKPNMQ! [KP! QQP! Q[QPNbQRQ! NJQPL! MP! LQ! UQSMLLQRLQ!

Q[ORbNMQ#!

Q?J?B [$+(%K$+A%;,A%,KW%(#A<&R$,.U#"K*'*<,
-Q! SQQNJQVbRNKNQP! LMQ! TQWOSQP! \OJLQP! SQN! LQ! bRNJKVOOPSQNMPUQP! OPLQJUKKP!

KXYNQJQQP[ORUQPV![ORUQPLQ!TQ\QJWMPUQP#!

!

• 'MN! LQ! KZSQNMPUQP! [KP!YQN! ]JOQZVNbW! QP!LQ! UQ\OUQP!SKVVK! cO]]QJ[RKWNQLJOOUd!

\OJLN!LQ!SKVVKLMXYNYQML!TQ]KKRLH!bMNUQLJbWN!MP!WU^LS/#!!

!

• 3QJ[ORUQPV!\OJLN!LQ!L_PKSMVXYQ!(?SOLbRbV!TQ]KKRLH!KKP!LQ!YKPL![KP![ORUQPLQ!

ZOJSbRQI!

!

!

!

!

!

SQNI!

! !(L_PI!L_PKSMVXYQ!(?SOLbRbV![KP!YQN!SKNQJMKKR!i*^SS,j!

!2I!RQPUNQ![KP!YQN!]JOQZVNbW!iSSj!

! !"I!SKVVKLMXYNYQML![KP!YQN!SKNQJMKKR!iWU^LS/j!

! ! ZI!JQVOPKPNMQZJQubQPNMQ![KP!YQN!SKNQJMKKR!i4fj!

!

%P! NQUQPVNQRRMPU! NON! LQ! RQPUNQ[QJKPLQJMPU! LOOJ! LQ! VbRZKKNKKPNKVNMPUH! \OJLN! [OOJ! LQ!

Q[ORbNMQ![KP!LQ!L_PKSMVXYQ!(?SOLbRbV![OOJ!UQWOfQP!OS!LQ!TQWOSQP!JQVbRNKNQP!K]KJN!

MP!WKKJN!NQ!TJQPUQP#!

Q?L 4$<*')()$%,

Q?L?0 /$%;)$E$+(%K$+A%;,
:]! LQ! UJKZMQWQP! MP! BMeRKUQ! 0H! \OJLQP! LQ! JQVbRNKNQP! [OOJ! LQ! RQPUNQ[QJKPLQJMPU! TMe! LQ!

[QJVXYMRRQPLQ! TQNOPSQPUVQRV! \QQJUQUQ[QP#! 4QN! UKKN! NQRWQPV! OS! JQRKNMQ[Q!

RQPUNQ[QJKPLQJMPUH! LbV! NQP! O]fMXYNQ! [KP! LQ! JQZQJQPNMQ! MP! LQ! 6Kc:4d,H! fOLKN! QPWQR! LQ!

MP[ROQL![KP!LQ!VbRZKKNKKPNKVNMPU!MP!JQWQPMPU!\OJLN!UQTJKXYN#!

!

-OOJ!LQ!KKP\QfMUYQML![KP!LQ!ZObNTKRWQP!\OJLN!QRWQ!NJQPL!OZ!Q[ORbNMQ!QJU!JQRKNMQZ#!0KP!LQ!

YKPL! [KP! LQ! TQWOSQP! JQVbRNKNQP! MV! YQN! OPSOUQRMeW! OS! QQP! LbMLQRMeWQ! NJQPL! \KKJ! NQ!

PQSQP#!

Q?L?B [$+(%K$+A%;,A%,KW%(#A<&R$,.U#"K*'*<,
:]!LQ!UJKZMQWQP!MP!BMeRKUQ!B!\OJLQP!LQ!JQVbRNKNQP![OOJ!LQ!NOQPKSQ![KP!LQ!L_PKSMVXYQ!

(?SOLbRbV! TMe! LQ! [QJVXYMRRQPLQ! TQNOPSQPUVQRV! \QQJUQUQ[QP#! :]! LQ! UJKZMQWQP! MV! LQ!

NOQPQSQPLQ!NJQPL!LbMLQRMeW!fMXYNTKKJH!LOXY!LQfQ!MV!PMQN!VMUPMZMXKPN![QJVXYMRRQPL![OOJ!LQ!

KKPUQNKVNQ!]JOQZVNbWWQP!NQP!O]fMXYNQ![KP!LQ!JQZQJQPNMQ]JOQZVNbWWQP#!-Q!ZObNTKRWQP![KP!

LQ!SQQN]bPNQP![KP!TQMLQ!UJKZMQWQP!RO]QP!MSSQJV!MP!QRWKKJ!O[QJH!fOLKN!QQP!QQPLbMLMUQ!

bMNV]JKKW! PMQN! SOUQRMeW! MV#! -OOJ! LQ! SOQMRMeWQ! [MVbQRQ! \QQJUK[Q! [KP! LQ! MP! QRWKKJ!

O[QJRO]QPLQ! ZObNTKRWQPH!\OJLQP!LQfQ!PMQN!\QQJUQUQ[QP!O]!LQ!KZTQQRLMPUQP! MP!TMeRKUQ#!

-Q! NOQPQSQPLQ! NJQPL! MV! fOKRV! [QJ\KXYN! WKP!\OJLQP! [KP! QQP! [QJObLQJQPL!TQNOPH!\KN!

! 
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! @=!

TRMeWN!bMN!YQN!]KJKRRQR![QJROO]!SQN!LQ!JQZQJQPNMQ]JOQZVNbWWQP#!-Q!SMXJOVNJbXNbbJ![QJLMXYN!

MSSQJV!POU!LOOJ!LQ!RKPUfKSQ!Y_LJKNKNMQ!O]!RKPUQ!NQJSMeP#!

Q?N YAS="#$%K,"%K$+P"$=,,

Q?N?0 O")AE$+A%;,
0KP! LQ! YKPL! [KP! LQfQ! SQNMPUQP! KRRQQP! SKU! SQP! PMQN! TQVRbMNQP! LKN! UQQP!

VbRZKKNKKPNKVNMPU!]RKKNV[MPLNH!OZ!LKN!UQQP!QNNJMPUMQN?!QP^OZ!UM]V[OJSMPU!O]NJQQLN#!4QN!MV!

PKSQRMeW! ]QJZQXN! SOUQRMeW! LKN! QJ! MP! WRQMPQ!SKNQ! QNNJMPUMQN! QP^OZ! UM]V! UQ[OJSL!\OJLNH!

SKKJ! LKN! LQ! YOQ[QQRYQLQP! MP! LMQ! SKNQ! WRQMP! fMeP! LKN! QJ! [ORLOQPLQ! ]OJOVMNQMN! [OOJ!

YKPLQP!MV!OS!LQ!JQKXNMQ]JOLbXNQP!O]!NQ!VRKUQP!fOPLQJ!LKN!VXYKLQ!\OJLN!TQJOWWQPL!KKP!

LQ!SMXJOVNJbXNbbJ#!%P!LMN!VXQPKJMO!MV!LQ!JQKXNMQ!SQN!VbRZKNQP!fQRZV!UbPVNMU![OOJ!YQN!TQNOPH!

LKKJ!QQP![QJLMXYNMPU![KP!LQ!SMXJOVNJbXNbbJ!O]NJQQLN#!

Q?N?B 5%('W<$,E(%,K$,M+"$C<)*==$%,#$),XU<)+('$%,KACC+(&)A$,\X4-],
:]! TKVMV! [KP! TO[QPVNKKPLQ! SONM[QJMPU! \OJLN! TQVRONQP! OS! QQP! Q[QPNbQRQ!

VbRZKKNKKPNKVNMPU!O]!QQP!MQNV!LOOJLJMPUQPLQJQ!\MefQ!NQ!OPLQJfOQWQP#!1QP!WKP!PKSQRMeW!

bMNVRbMNVQR! WJMeUQP! O[QJ! QQP! Q[QPNbQRQ! KKP\QfMUYQML! [KP! QNNJMPUMQN! OZ! UM]V! LOOJ! WRQMPQ!

YOQ[QQRYQLQP!TQNOP!NQ!OPLQJ\QJ]QP!KKP!D?VNJKRQPLMZZJKXNMQ#!(J!\QJL!SQN!QQP!VNQQW]JOQZ!

UQ\QJWNH! S#K#\#! PMQN! QRW! ]JOQZVNbW! MV! KKP! D?VNJKRQPLMZZJKXNMQ! OPLQJ\OJ]QP#! (PWQR! LQ!

JQQWVQP! ]JOQZVNbWWQP! OPLQJ\OJ]QP! KKP! QQP! VbRZKNQPXOPXQPNJKNMQ! [KP! /=#===!SU^RH!

KRVOOW! LQ! JQZQJQPNMQ]JOQZVNbWWQP! [KP! QRW! TQNOP! \OJLQP! KKP! QQP! N\QQLQ! OPLQJfOQW!

OPLQJ\OJ]QP#!3KP!QRWQ!JQQWV!\OJLN!mmP!]JOQZVNbW!bMNUQWOfQP#!

!

-OOJ! SMLLQR! [KP! QQP! KbNOSKNMVXY! ZJQQV]JOXQV! \OJLQP! [KP! LQ! ]JOQZVNbWWQP!

[QJVXYMRRQPLQ! RKKUeQV! TQNOP! KZUQZJQQVL#! (J!\OJLN! KKP[KPWQRMeW! UQWOfQP! OS! RKKUeQV! [KP!

=H9!SS!NQ!OPLQJfOQWQPH!OS!TO[QPLMQP!QQP!VbRZKKN]JOZMQR!NQ!WbPPQP!O]VNQRRQP![ORUQPV!LQ!

LMQ]NQ! [KP! YQN! ]JOQZVNbW#! 4QN! ZJQfQP! [KP! YQN! ]JOQZVNbW! RQ[QJN! WRQMPQ! YOQ[QQRYQLQP!

TQNOP]OQLQJ!O]H!\KKJSQQ!QQP!SOPVNQJ!WKP!TQJQML!\OJLQP![OOJ![QJLQJ!OPLQJfOQW#!4QN!

]OQLQJ!\OJLN!NON!QQP!LbP!VXYMeZeQ!YQJRQMLH!MP!QQP!SQNKRQP![OJS#!-QfQ!\OJLN![QJ[ORUQPV!

OPLQJ\OJ]QP!KKP!D?VNJKRQPLMZZJKXNMQ#!

!

4QN! D)-?OPLQJfOQW! c(PUQRVI!XN@%UAZ399(%:&3=,[A RQ[QJN! ]QJ!SOPVNQJ! QQP!D)-?V]QXNJbSH!
\KKJO]!LQ!]MQWQP![KP!LQ![QJVXYMRRQPLQ!VNOZZQP![OOJWOSQP#!-Q![QJWJQUQP!]MQWQP!\OJLQP!

[QJUQRQWQP!SQN! QQP! LKNKTKVQ! KKP! QQJLQJ! bMNUQ[OQJLQ! D)-?KPKR_VQVH! OS! QRWQ! ]MQW! KKP!

QQP! ebMVNQ! VNOZ! NQ! KVVOXMgJQP#! -Q! D)-?V]QXNJK! [KP! LQ! OPLQJfOXYNQ! TQNOPSQPUVQRV! fMeP!

YMQJOPLQJ!\QQJUQUQ[QP#!

!

%P!BMeRKUQ!6!WbPPQP!LQ!D)-?V]QXNJK!TQfMXYNMUL!\OJLQP![KP!LQ!UQNQVNQ!]JOQZVNbWWQP#!%P!

QQJVNQ! MPVNKPNMQ! MV! QPWQR! LQ! O]]QJ[RKWNQRKKU! OPLQJfOXYN#! >OPLQJ! MP! NQ! UKKP! O]! LQ!

[ORRQLMUQ!MPNQJ]JQNKNMQ![KP!LQ!D)-?V]QXNJKH!LKKJ!LMN!PMQN!LQ!WQJPfKKW!MV![KP!LQfQ!NYQVMVH!

WbPPQP!QQP!KKPNKR![KVNVNQRRMPUQP!\OJLQP!UQSKKWN#!!

!

• BMe! Vb]QJ]OVMNMQ! [KP! D)-?V]QXNJK! [KP! ]JOQZVNbWWQP! LMQ! TROONUQVNQRL! fMeP! KKP!

VbRZKNQPH! QP! LQfQ! [KP! LQ! ]JOQZVNbWWQP! LMQ! MP! 6Kc:4d,! fMeP! TQ\KKJLH! fMeP! TQMLQ!

V]QXNJK! KS]QJ! [KP! QRWKKJ! NQ! OPLQJVXYQMLQPH! \KN! KKPNOOPN! LKN! TQMLQP! fMXY!

UQRMeWKKJLMU!UQLJKUQP#!

!



! @"!

• %P! UQQP! QPWQR! D)-?V]QXNJbS! \OJLN! QQP! POQSQPV\KKJLMUQ! YOQ[QQRYQML! UM]V!

NQJbUUQ[OPLQP#!1OUQRMeWV! [QJVXYbMRQP! [QJ\KKJROOVTKJQ! YOQ[QQRYQLQP! UM]V! fMXY!

KXYNQJ!LQ!]MQWQP!NQ!\MeNQP!KKP!W\KJNV#!-MN!MV!SOQMRMeW!SQN!fQWQJYQML!NQ!fQUUQP#!

!

• -Q! ]MQWQP! NQ! \MeNQP! KKP! QNNJMPUMQN[OJSMPU! VMNbQJQP! fMXY! N_]MVXY! [OOJ! ,#!l!,9n!
c*MQN! KRRQ!]MQWQP![OOJ!LQfQ! UJQPV!\OJLQP!UQKVVOXMQQJL!SQN! QNNJMPUMQN[OJSMPUd#!

-MN! RKKN! NOQ! NQ! XOPXRbLQJQP! LKN! UQQP! QNNJMPUMQN! UQ[OJSL! MV! MP! LQ! ]JOQZVNbWWQP!

[KP!/)56,#!

!

• %P!LQ!]JOQZVNbWWQP![KP!YQN!TQNOPSQPUVQR!"'456,!\OJLQP!WRQMPQ!YOQ[QQRYQLQP!

QNNJMPUMQN! \KKJUQPOSQP! MP! LQ! O]]QJ[RKWNQRKKU! [KP! LQ! ]JOQZVNbWWQP#! -QfQ!

QNNJMPUMQN[OJSMPU! QXYNQJ! MV! Q[QPQQPV! KKP\QfMU! TMe! LQ! JQZQJQPNMQ]JOQZVNbWWQPH!

fOLKN! LMN! PMQN! QQPLbMLMU! WKP! NOQUQWQPL!\OJLQP! KKP! LQ! VbRZKKNKKPNKVNMPUH!SKKJ!

QQJLQJ!KKP!LQ!QNNJMPUMQN[OJSMPU!UQ[OJSL!NMeLQPV!LQ!eOPUQ!ZKVQ![KP!YQN!TQNOP#!!

!

• 1OUQRMeWV! \OJLN! TMe! LQ! ]JOQZVNbWWQP! [KP! TQNOPSQPUVQR! 9'456,! WRQMPQ!

YOQ[QQRYQLQP! QNNJMPUMQN! NQJbUUQ[OPLQP! MP! LQ! KKP! LQ! VbRZKKNO]ROVVMPU!

TROONUQVNQRLQ! ]JOQZVNbWWQPH! LMQ! PMQN! \OJLQP! \KKJUQPOSQP! TMe! LQ!

JQZQJQPNMQ]JOQZVNbWWQP#! -OOJ! LQ! WRQMPQ! YOQ[QQRYQLQP! MV! YQN! SOQMRMeW! YMQJ!

bMNVRbMNVQR! NQ! UQ[QP#! %PLMQP! QXYN! -(.! ]RKKNV! UQ[OPLQP! YQQZNH! MV! LMN! MP! fOLKPMU!

WRQMPQ! YOQ[QQRYQLQPH! QP! ]KV! PK! QQP! KKPfMQPRMeWQ! NQVN]QJMOLQH! fOLKPMU! LKN! POU!

VNQQLV!WKP!UQ]OPQQJL!\OJLQP!LKN!OOW!LMN!SQPUVQR!fQQJ!UOQL!]JQVNQQJN#!

!

:]!TKVMV![KP!TO[QPVNKKPLQ![KVNVNQRRMPUQP!\OJLN!TQVRONQP!LQ!]JOQZVNbWWQP!PMQN!LMQ]QJ!NQ!

UKKP!KPKR_VQJQP#!(J!WKP! MSSQJV!SQN!UJONQ! fQWQJYQML!KKPUQPOSQP!\OJLQP!LKNH! MPLMQP!

KKP!LQ! O]]QJ[RKWNQ! UQQP! VXYKLQRMeWQ! JQKXNMQVNOZZQP!\OJLQP! UQ[OJSLH! LQfQ! OOW!PMQN! MP!

LMQ]QJQ!RKUQP!fbRRQP!KKPUQNJOZZQP!\OJLQP#!-QfQ!VNQRRMPU!WKP!OPLQJTOb\L!\OJLQP!K#Y#[#!

[ORUQPL!OPLQJfOQW/H!bMNUQ[OQJL!KKP!LQ!)<&4!0KXYQPH!\KKJ!\QR!QNNJMPUMQN[OJSMPU!\QJL!

\KKJUQPOSQP!NQP!UQ[ORUQ![KP!VbRZKKNKKPNKVNMPU#!

!

3OOJ! QQP! SOJNQR! SQN!<^6?ZKXNOJ! =H79! QP! QQP! XQSQPN! 6(1!%!7,H9!)?4$H! \QJL! [ORUQPL!

D)-?V]QXNJbS![KVNUQRQUL!c0ZTQQRLMPU!97d#!4QN!WOSN![OOJN!bMN!QQP!D)-?KPKR_Q![KP!QQP!

XQSQPNSOPVNQJ!KZWOSVNMU!bMN!LQ!SMLLQRVNQ!RKKU![KP!QQP!]JOQZVNbW!fOKRV!LQ!]JOQZVNbWWQP!

TQVXYJQ[QP! QP! UQTJbMWN! [OOJ! LQ! ]JOQ[QP! MP! LMN! OPLQJfOQW#! -Q! ]JOQZVNbWWQP! \QJLQP!

TQ\KKJL! MP! QQP! VbRZKKNO]ROVVMPU! [KP! /===!SU^R#! -Q! QQJVNQ! QP! [MQJLQ! ]MQWH! O]!

JQV]QXNMQ[QRMeW!,#!l!FH"!QP!"9HA!WbPPQP!UQRMPWN!\OJLQP!KKP!QNNJMPUMQN#!
!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
/! )QVbRNKNQP! [KP! LMN! OPLQJfOQW! \QJLQP! [QJWJQUQP! [MK! 4KbZQH! G#y! BJKSQVYbTQJH! <#I!

.RbUKVXYQ!bPL!$bRZKN\MLQJVNKPL#!%PI!7@#!0KXYQPQJ!BKbVNOZZNKU!c,="7dH!0KXYQPH!F#7#,="7!

!



! @,!

!
)LMNNOPQRS$9>I$<(!AWaNX\]bV$ZUR$V[]\NO$VN\$N\\]QRSQN\Z[]VQRS$

3ORUQPLQ! LMQ]NQ]JOZMQRQP! \QJLQP! O]UQVNQRL! [OOJ! LQ! LQVTQNJQZZQPLQ! ]JOQZVNbWWQPH! PK!

TQ\KJMPU!MP!VbRZKKNO]ROVVMPUQP!SQN!XOPXQPNJKNMQ![KP!JQV]QXNMQ[QRMeW!/#===!SU^R!cTMe!9n6d!

c0ZTQQRLMPU!99d! QP! /=#===!SU^R! cTMe!,=n6d! c0ZTQQRLMPU!98dH! PK! KPKR_VQ! [KP! LQ!

VKSQPVNQRRMPU!O]![QJVXYMRRQPLQ!LMQ]NQV#!

!

!
)LMNNOPQRS$99I$!QNa\Na][LQNO$a][NLW\bd$MQf$MNeU]QRS$
WbOLUU\X[RXNR\]U\QN$VN\$X[RXNR\]U\QN$ZUR$:1???$VSiO$

!
)LMNNOPQRS$9@I$!QNa\Na][LQNO$a][NLW\bd$MQf$

MNeU]QRS$WbOLUU\X[RXNR\]U\QN$VN\$X[RXNR\]U\QN$ZUR$
:?1???$VSiO$

%P! LQfQ! ]JOZMQRQP! WKP! [KVNUQVNQRL! \OJLQP! LKN! LQ! YOQ[QQRYQML! QNNJMPUMQN! MP! TQMLQ!

]JOQZVNbWWQP! OPUQ[QQJ! VNKTMQR! MV! MP! LQ! LMQ]NQ! [KP! YQN! ]JOQZVNbWH! LKKJ! \KKJ! LQ!

YOQ[QQRYQML!UM]V!SQQJ!bMNUQV]JOWQP!MV!MP!LQ!TbMNQPVNQ!YQRZN![KP!YQN!]JOQZVNbW#!(QP!KPLQJ!

ZQPOSQQP!LKN!fMXYNTKKJ! MVH! MV!LKN!LQ!XOPXQPNJKNMQNOQPKSQ!QQP!UJONQJQ! MP[ROQL!YQQZN!O]!

LQ!UM]V[OJSMPU!LKP!O]!LQ!QNNJMPUMQN[OJSMPU#!2OXKKR!O[QJVXYJMeLN!YQN!KKPLQQR!UM]V!fQRZV!

LKN![KP!QNNJMPUMQNH!TMe!TQ\KJMPU!MP!/=#===!SU^R!VbRZKKNO]ROVVMPU#!

!

5JOQZVNbWWQP! TQVNKKPLQ! bMN! QQP! SOJNQR! SQN! <^6?ZKXNOJ!=H79! O]! TKVMV! [KP! XQSQPN!

6(1!%!9,H9!*H!\KKJ!/=!a!OZ!YQN!XQSQPN![QJ[KPUQP!MV!LOOJ![RMQUKVH!\QJLQP!TROONUQVNQRL!

KKP! LQfQRZLQ! VbRZKKNKKPNKVNMPU#! :]PMQb\! [QJJKLQP! D)-?VXKPV! LQ! KKP\QfMUYQML! [KP!

QNNJMPUMQN! QP! UM]V#! 3ORUQPLQ! LMQ]NQ]JOZMQRQP! \QJLQP! O]UQVNQRL! [OOJ! TQ\KJMPU! MP!

VbRZKKNO]ROVVMPUQP! SQN! XOPXQPNJKNMQ! [KP! JQV]QXNMQ[QRMeW! /#===!SU^R! cTMe!9n6d!

c0ZTQQRLMPU!9@d!QP!/=#===!SU^R!cTMe!,=n6d!c0ZTQQRLMPU!9Ad#!
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! @/!

!
)LMNNOPQRS$9BI$!QNa\Na][LQNO$a][NLW\bd$MQf$MNeU]QRS$
WbOLUU\X[RXNR\]U\QN$VN\$X[RXNR\]U\QN$ZUR$:1???$VSiO$

!
)LMNNOPQRS$9DI$!QNa\Na][LQNO$a][NLW\bd$MQf$

MNeU]QRS$WbOLUU\X[RXNR\]U\QN$VN\$X[RXNR\]U\QN$
ZUR$:?1???$VSiO$

>OKRV![QJ\KXYN!WKP!\OJLQP!NQP!UQ[ORUQ![KP!QQP!LMXYNQJQ!SMXJOVNJbXNbbJH![QJNOOPN!LQfQ!

SOJNQR! QQP! [QJVXYMRRQPL! UQLJKU! OPLQJ! VbRZKKNKKPNKVNMPU! NQP! O]fMXYNQ! [KP! LQ! QQJVNQ!

SOJNQR#!&\QQ![QJVXYMePVQRQP!fMeP![KP!TMefOPLQJ!TQRKPU![OOJ!LMN!OPLQJfOQW#!

• %P!LQ!QQJVNQ!]RKKNVH!MV!LQ!YOQ[QQRYQML!UM]V!RKUQJ!LKP!TMe!LQ![OJMUQ!SOJNQR#!<KPPQQJ!

YQN!KKP\QfMU!MV!QXYNQJH!TMe!TROONVNQRRMPU!KKP!QQP!YOUQ!XOPXQPNJKNMQ!VbRZKNQPH!TRMeZN!

YQN! fMXY! POU! VNQQLV! [QQR! VNQJWQJ! SKPMZQVNQJQP! MP! LQ! TbMNQPVNQ! YQRZN! [KP! YQN!

]JOQZVNbW#!

!

• :PLKPWV!LQ!RKUQJQ!QubM[KRQPNQ!<^B?ZKXNOJH!NQ!\MeNQP!KKP!YQN!UQTJbMW![KP![RMQUKVH!

LKN! RQMLN! NON! QQP!LMXYNQJQ!SMXJOVNJbXNbbJH!\OJLN!POU! VNQQLV! QNNJMPUMQN! UQ[OJSL#!

-QfQ!MV!QXYNQJ!PMQN!RKPUQJ!UQRMeW![QJLQQRL!O[QJ!LQ!LMQ]NQ![KP!YQN!]JOQZVNbW#!-OOJ!

LQ! SOQMRMeWQJQ! MPLJMPUMPU! [KP! LQ! VbRZKKNO]ROVVMPU! MP! LQ! ]JOQZVNbWWQPH! RMeWN! LQ!

QNNJMPUMQN[OJSMPU!SQQJ!bMNUQV]JOWQP!MP!LQ!TbMNQPVNQ!RKKU![KP!YQN!]JOQZVNbW#!

!

• -Q! QNNJMPUMQN[OJSMPU! \OJLN! MP! LQfQ! ]JOQZVNbWWQP! TQ[OJLQJL! LOOJ! LQ! YOUQJQ!

KKP\QfMUYQML! [KP! 6/0H! NQ! \MeNQP! KKP! LQ! [RMQUKV! LMQ! UQTJbMWN! \QJL! MP! LQ!

]JOQZVNbWWQP#!

!

4OQ\QR! TQVXYJQ[QP! [KVNVNQRRMPUQP! \QJLQP! UQSKKWN! PK! QQP! eKKJ! TQ\KJMPU! MP!

VbRZKKNO]ROVVMPUH! MV! YQN! [KVNUQVNQRL! UQLJKU! [KP! LQ! ]JOQZVNbWWQP! \QR! Q`NJK]ORQQJTKKJ!

PKKJ!LQ!]JOQZVNbWWQP!bMN!LQfQ! NYQVMV#!4QN! RMeWN!PKSQRMeW!KKPPQSQRMeW!LKN!\KPPQQJ!UQQP!

QNNJMPUMQN! QP! UM]V! \OJLN! [KVNUQVNQRL! KKP! LQ! O]]QJ[RKWNQ! [KP! LQ! ]JOQZVNbWWQP!

TROONUQVNQRL!KKP!YOUQ!VbRZKKNXOPXQPNJKNMQVH!MP!YQN!TMefOPLQJ!]JOQZVNbWWQP!TQVNKKPLQ!bMN!

QQP!SKNQJMKKR![KP!QQP!YOUQ!LMXYNYQMLH!UQQP!QNNJMPUMQN!fKR!UQ[OJSL!\OJLQP!LMQ]QJ!MP!YQN!

]JOQZVNbW#! 3QJLQJ! OPLQJfOQWQP! [KP! LQ! ]JOQZVNbWWQP! MP! LMQ]QJQ! RKUQP! YQQZN! LbV! UQQP!

NOQUQ[OQULQ!\KKJLQ#!

Q?Q 9+A)A<&R$,&"%&'*<A$,

1QP!WKP!TQVRbMNQP!LKN![QJVXYMRRQPLQ!]JOQ[QP!LMQ!bMNUQ[OQJL!\QJLQP!NQJ!OPLQJfOQW![KP!

VbRZKKNKKPNKVNMPU! XOPVQubQPNQ! JQVbRNKNQP! O]RQ[QJQPH! QP! LKN! LQ! UQNQVNQ! TQNOPSQPUVQRV!

QQP!bMNfOPLQJRMeWQ!JQVMVNQPNMQ!YQTTQP!NQP!O]fMXYNQ![KP!VbRZKKNKKPNKVNMPU#!!

!

BMe! YQN! UQTJbMW! [KP! LQ! ]JOQZO]VNQRRMPU! [OOJ! bRNJKVOPQ! SQNMPU! JQfQP! QQP! KKPNKR!

TQLQPWMPUQP! TMe! LQ! KXXbJKKNYQML! [KP! LQ! UQ[ORULQ! ]JOXQLbJQ#! (J! fMeP! PKSQRMeW! UQQP!

SKJWQJMPUQPH!OZ!KPLQJQ!YQJWQPPMPUV]bPNQP![OOJfMQP!O]!LQ!]JOQZVNbWWQP#!4QN!MV!LKP!OOW!
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! @7!

OPSOUQRMeW! NQ! UKJKPLQJQP! LKN! LQ! O]QQP[ORUQPLQ! SQNMPUQP! O]! YQNfQRZLQ! ]JOQZVNbW!

cQ`KXNd!O]!LQfQRZLQ!]RKKNV!\OJLQP!bMNUQ[OQJL#!BO[QPLMQPH![OOJPKSQRMeW!NQ!\MeNQP!KKP!LQ!

SOQMRMeWQ![QJ\QJWTKKJYQML![KP!YQN![QJV!TQNOPH!UQTQbJN!YQN!LKN!QJ!O]QP!]OJMgP!UQRQUQP!

fMeP! MP! LQ! WRQMPQ! fMeLQ#! :Z! LQ! SQNMPUQP! LKP! \OJLQP! bMNUQ[OQJL! TO[QP! OZ! OPLQJ! LQ!

TQ\bVNQ! ]OJMQH! YKPUN! KZ! [KP! SQNMPU! NON! SQNMPUH! fQWQJ! OSLKN! LQ! SQNMPUQP! LOOJ!

[QJVXYMRRQPLQ!O]QJKNOJQP!\OJLQP!bMNUQ[OQJL!LOOJYQQP!YQN!]JOQZ]JOUJKSSK#!+QfMQP!LQ!

YOUQ! UQ[OQRMUYQML! [KP! LQ! K]]KJKNbbJH! WKP! SQP! fMXY! LbV! [JKUQP! VNQRRQP! TMe! LQ!

XOPVQubQPNMQ![KP!LQfQ!]JOQZSQNYOLQ#!-Q! MP[ROQL![KP!LQfQ! ZObN!\OJLN!\QR!UQLQQRNQRMeW!

NQPMQN! UQLKKP!LOOJ! YQN! PQSQP! [KP! UQSMLLQRLQP! O[QJ! [QJVXYMRRQPLQ!]JOQZVNbWWQP#! (QP!

SOUQRMeWQ! [QJTQNQJMPU! fOb! QJMP! TQVNKKP! SQN! QQP! KRXOYORVNMZN! QQP! SKJWQJMPU! KKP! NQ!

TJQPUQP![OOJ!LQ!QQJVNQ!SQNMPU#!

!

:]PMQb\!\OJLN!SQP!UQXOPZJOPNQQJL!SQN!LQ!UJQPfQP![KP!LQ!NQVNSQNYOLQH!TMe!YQN!NQVNQP!

[KP! fQQJ! JQVMVNQPN! TQNOP#! *KKVN! YQN! RKPUQJ! RO]QP! [KP! LQ! ]JOQ[QPH! RMeWN! YQN! QQP!

MPNQJQVVKPNQ!]MVNQ!OS!LQ!VbRZKKNXOPXQPNJKNMQV!NQ![QJYOUQP![KP!LQ!TQ\KJMPUVO]ROVVMPUQP#!

-QfQ!]MVNQ!\OJLN!SQLQ!OPLQJVNQbPL!LOOJ!LQ![KVNVNQRRMPU!LKN!O]!VOSSMUQ!ROXKNMQV!MP!LQ!

\QJQRL![QQR!YOUQJQ!XOPXQPNJKNMQV!\OJLQP!\KKJUQPOSQP!cfMQ!RMNQJKNbbJOPLQJfOQWdH!\KKJ!

YQN! TQNOP! SQQ! UQXOPZJOPNQQJL! \OJLN! MP! UQTJbMWVNOQVNKPL#! 0RV! SQP! \QQN! LKN! LQ!

XOPXQPNJKNMQ! [KP! /=#===!SU^R! UQTJbMWN!\OJLN! MP! QQP! RKPL!\KKJ! LQfQ! XOPXQPNJKNMQ! QQP!

ZKXNOJ!"=!UJONQJ!MV!LKP!LQ!SK`MSKRQ!XOPXQPNJKNMQ!\KKJ!TQNOP!MP!UQTJbMWVNOQVNKPL!\OJLN!

SQQ! UQXOPZJOPNQQJLH! RMeWN! YQN! PMQN! fO! [QJ! UQfOXYN! OS! OOW! ]JOQ[QP! bMN! NQ! [OQJQP! SQN!

XOPXQPNJKNMQV!LMQ!QQP!fQWQJQ!ZKXNOJ!YOUQJ!RMUN!LKP!LQfQ!XOPXQPNJKNMQV#!>QWQJ![OOJ!'456H!

QP!KPLQJQ!VbRZKKNJQVMVNQPNQ!TQNOPN_]QV!RMeWN!LMN!QQP!SQQJ\KKJLQ#!2OV![KP!LQ!]JKWNMVXYQ!

JQRQ[KPNMQ! [KP! VNJQPUQJQ! NQVNOSVNKPLMUYQLQPH! RKKN! LMN! NOQ! LQ! ]JQVNKNMQV! [KP! YQN! TQNOP!

TQNQJ!MP!NQ!VXYKNNQP#!



! @9!

^ 2%)+"K*&)A$,)"),R$),M"+A_%"%K$+P"$=,
'MN![OOJUKKPLQ!]JOQ[QPH! KRVOOW!bMN!YQN! RMNQJKNbbJOPLQJfOQWH! MV! UQTRQWQP!LKN!]OJOVMNQMN!

QP!MPNQJXOPPQXNM[MNQMN!QQP!TQRKPUJMeW!UQUQ[QP!MV!MP!YQN!LbbJfKKSYQMLV]RKKNeQ![KP!TQNOP#!

5OJMgP!TQVNKKP!QJ!QXYNQJ!MP!QQP!UJONQ![QJVXYQMLQPYQMLH!KR!PKKJUQRKPU!LQ!KZSQNMPUQPH!LQ!

OOJV]JOPU!QP!LQ!MPYObL!QJ[KP#!-Q!TQVXYMWTKJQ!SQNYOLQP!OS!LQfQ![QJVXYQMLQPYQML!KKP!

]OJMgP!NQ!OPLQJfOQWQP!MV!KR!Q[QP!bMNUQTJQML#!(QP!LbMLQRMeW!O[QJfMXYN![KP!LQ![QJVXYMRRQPLQ!

]OJMgP!QP![MVbKRMVQJMPUVNQXYPMQWQP!\OJLN!UQUQ[QP!MP!BOQR!i,8j#!

!

%P! O[QJfMXYN! MP! 0ZTQQRLMPU! 9FH! MV! QQP! VKSQP[KNNMPU! UQLMVNMRRQQJL! bMN! LKN! O[QJfMXYNH!

UQUQ[QP! MP!i,8jH!\KKJTMe! QPWQR! LQ! [MVbKRMVQJMPUVSQNYOLQP! fMeP! O]UQPOSQP!LMQ! MP! LQfQ!

NYQVMV!\OJLQP!UQYKPNQQJL#!-Q![QJVXYMRRQPLQ!SQNYOLQP!SOQNQP!MP!UQQP!UQ[KR!TQVXYOb\L!

\OJLQP! KRV! KRNQJPKNMQ[QPH! OOW! KR! TQVNKKN! QJ! LbMLQRMeWQ! O[QJRK]! MP! YQN! TQJQMW! [KP! LQ!

SQNYOLQPH! LOXY! QQJLQJ! KRV! XOS]RQSQPNKMJQ! NQXYPMQWQPH! LMQ! VKSQP! NOQRKNQP! QQP! fO!

[ORRQLMU!SOUQRMeW!TQQRL!NQ!VXYQNVQP![KP!LQ!SMXJOVNJbXNbbJ![KP!QQP!TQ]KKRLQ!TQNOPN_]Q#!

!

!

1 nm 10 nm 100 nm 1 µm 10 µm 100 µm 1 mm 
Classificatie poriën 

              
Gelporiën   Luchtholten 

  Capillaire poriën     

              
Visualiseringsmethode 

  
  Kwikporosimetrie 
   Vacuümverzadiging 

      Luchtholtenanalyse 
$

)LMNNOPQRS$9=I$7OUWWQLQXU\QN$a[]QcR$NR$ZQWbUOQWN]QRSW\NXYRQNdNR$
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` /*&R)R"')$%(%('W<$,

`?0 F+"$C<)*==$%,

-Q! [OOJTQJQMLMPU! [KP! LQ! UQTJbMWNQ! ]JOQZVNbWWQP! MV! QQP! XJbXMKRQ! VNK]! TMe! LQ!

RbXYNYORNQPKPKR_VQ#!4QN!JQVbRNKKN!YKPUN!MSSQJV!MP!UJONQ!SKNQ!KZ![KP!LQ!PKb\WQbJMUYQML!

\KKJSQQ!LQ!SQQNK]]KJKNbbJ!LQ!RbXYNYORNQP!WKP!YQJWQPPQP!O]!YQN!]JOQZVNbW#!!

!

3OOJ! LQ! 030! cRbXYNYORNQPKPKR_VQH! (PUQRVI! 13(A V=32A 1,%/U838d! \OJLQP! ]JOQZVNbWWQP!
UQTJbMWN!bMN!JQQWV!"#!-Q!]JOQZVNbWWQP![OOJ!LQ!030!TQVNKKP!bMN![MQJWKPNQ!TQNOP]RKKNeQV!

SQN! fMeLQ! "==!SS! QP! LMWNQ! "=!v!,!SS#! -QfQ!\OJLQP! bMN! WbTbVVQP!SQN! fMeLQ! "==!SS!

UQfKKUL#!(J!\OJLN!NQRWQPV!mmP!TQNOP]RKKNeQ!UQfKKUL!bMN!YQN!SMLLQP![KP!mmP!WbTbVH!fOLKN!

SQP!TQVXYMWN!O[QJ!mmP!]JOQZVNbW!]QJ!TQNOPN_]Q#!3QJ[ORUQPV!\OJLN! NQRWQPV!mmP![KP!LQ!

UJONQ! fMeLQP![KP!LQ!]JOQZVNbWWQP!SKPbQQR! UQ]ORMeVNH! OS!QQP!]QJZQXN! URKL!O]]QJ[RKW! NQ!

TQWOSQP#!BMe!YQN!bMNfKUQP![KP!LQ!]JOQZVNbWWQP!bMN!LQ!WbTbVVQP!WKP!TQVN!\KN!SQQJ!LKP!

"=!SS!LMWNQ!\OJLQP![OOJfMQPH!OS!PK!YQN!]ORMeVNQP!fQWQJ!"=!SS!LMWNQ!O[QJ!NQ!YObLQP#!

-QfQ! LMWNQ! MV! PMQN! fOfQQJ! [KP! TQRKPU! [OOJ! LQ! W\KRMNQMN! [KP! LQ! JQVbRNKNQP! fQRZH! LOXY!

UKJKPLQQJN!\QR!QQP!SMPMSKRQ!VNQJWNQ![KP!YQN!]JOQZVNbW#!

!

:S! PKb\WQbJMUYQML! [KP! LQ! JQVbRNKNQP! NQ! TQ[OJLQJQP! \OJLN! YQN! XOPNJKVN! NbVVQP! LQ!

YORNQP!QP!YQN![KVN!SKNQJMKKR!![QJVNQJWN!O]!YQN!O]]QJ[RKW!LKN!OPLQJfOXYN!fKR!\OJLQP#!-MN!

\OJLN!UQLKKP!LOOJ!YQN![ORRQLMU!O]]QJ[RKW!QQJVN!fO!bPMZOJS!SOUQRMeW!f\KJN! NQ!WRQbJQPH!

TMe[OOJTQQRL! SQN! QQP! KRXOYORVNMJZNH! \KKJTMe! TMefOPLQJQ! fOJU! \OJLN! TQVNQQL! KKP! YQN!

[QJSMeLQP![KP!VNJQQ][OJSMPU#!-Q!YORNQP!\OJLQP!PKLMQP!UQ[bRL!SQN!\MN!BK$:7?]OQLQJ#!

%PLMQP!POLMU!\OJLN!PKLMQP!ROWKKR!LQ!f\KJNQ!WRQbJ!TMeUQ\QJWNH!LKKJ!\KKJ!\MN!]OQLQJ!NON!

[QJWQQJLQ! JQVbRNKNQP! fOb! WbPPQP! RQMLQPH! TMe[OOJTQQRL! NQJ! YOOUNQ! [KP! YORNQP! MP! LQ!

UJKPbRKNQP#!4QN!JQVbRNKKN!MV!NQ!TQfMXYNMUQP!O]!0ZTQQRLMPU!8=#!

!

)LMNNOPQRS$@?I$7]NU\QN$ZUR$X[R\]UW\$[a$PN$a][NLW\bddNR$Z[[]$ObXY\Y[O\NRURUOTWNg$$
P1V1Z1$`eU]\N$QRd\$NR$/U-+>Aa[NPN]$



! @@!

`?B /*&R)R"')$%(%('W<$,

3OOJ! YQN! bMN[OQJQP! [KP! LQ! RbXYNYORNQPKPKR_VQ!\OJLN! UQTJbMW! UQSKKWN! [KP! YQN! NOQVNQR!

)K]ML0MJ!79@H! MP! O[QJQQPVNQSSMPU! SQN! 0$&1!6!79@#! -MN! MV! QQP! NOQVNQR! LKN! QQP!

KbNOSKNMVXYQ!KPKR_VQ![KP!YQN! RbXYNYORNQPV_VNQQS! NOQRKKN#!4QN!]JOQZVNbW!\OJLN!O]!QQP!

SOTMQRQ! VNKNMQZ! TQ[QVNMULH! OPLQJ! QQP! SMXJOVXOO]#! 3OOJKZ! \OJLN! [KVNUQRQUL! O]! \QRW!

UQTMQL! [KP! YQN! ]JOQZVNbW! LQ! KPKR_VQ! \OJLN! bMNUQ[OQJLH! QP! YOQ[QQR! TQQRLQP! [KP! YQN!

]JOQZVNbW!SOQNQP!UQSKKWN!\OJLQP#!(J!\OJLN!NQRWQPV!QQP!UQTMQL![KP!9=!SS!O]!9=!SS!

TQVNbLQQJLH!\KKJTMe!LQ!RMUUMPU![KP!LMN!UQTMQL!O]!YQN!]JOQZVNbW!O]![ORLOQPLQ!KZVNKPL![KP!

LQ!]JOQZVNbWJKPL!\OJLN!UQPOSQP#!!

!

3KP! fOLJK! LQ! [QJVXYMRRQPLQ! ]KJKSQNQJV! fMeP! MPUQ[OQJLH! \OJLN! YQN! ]JOQZVNbW! O]!

V_VNQSKNMVXYQ! \MefQ! [QJ]RKKNVN! [ORUQPV! QQP! UJML?]KNJOOPH! QP! \OJLQP! O]! JQUQRSKNMUQ!

KZVNKPLQP!KZTQQRLMPUQP!UQSKKWN![KP!YQN!]JOQZVNbWH!\KKJTMe! NQRWQPV![OOJ!QPMUQ!O[QJRK]!

\OJLN!UQfOJUL#!-QfQ!KPKR_VQ!\OJLN![MQJ!WQQJ!bMNUQ[OQJLH!\KKJTMe!YQN!]JOQZVNbW!PK!QRWQ!

KPKR_VQ! F=n! UQLJKKML! \OJLN! O]! YQN! VNKNMQZ! QP! QQP! KPLQJ! UQTMQL! \OJLN! TQVNbLQQJL#!

>OLOQPLQ!WKP!SQP!KRVPOU![KP!QRW!TQNOPN_]Q!QQP!UQSMLLQRLQ!\KKJLQ!TQJQWQPQPH!YOQ\QR!

VRQXYNV!SQN!mmP!]JOQZVNbW!UQ\QJWN!MV#!

!

:]! TKVMV! [KP! RMePQP! LMQ! UQNJOWWQP! \OJLQP! O[QJ! YQN! ]JOQZVNbWH! \OJLN! VOZN\KJQSKNMU!

TQJQWQPL!\KN!LQ!]JOXQPNbQRQ![QJYObLMPU!MV!RMePRQPUNQ!O]!\MNNQ!KXYNQJUJOPLH!NQP!O]fMXYNQ!

[KP!RMePRQPUNQ!O]!f\KJNQ!KXYNQJUJOPLH!OZ!LbV!LQ![QJYObLMPU!NbVVQP!LQ!RbXYNYORNQP!QP!YQN!

[KVN! SKNQJMKKR#! -MN! \OJLN! SOUQRMeW! [QJLbMLQRMeWN! O]! 0ZTQQRLMPU!8"H! OPNRQQPL! KKP!i,8j#!

:S\MRRQ![KP!LQ!V]QXMZMQWQ!\QJWMPU![KP!LMN!V_VNQQSH!\OJLN!UQQP!JQWQPMPU!UQYObLQP!SQN!

RbXYNYORNQP! WRQMPQJ! LKP! A!µS#! 'MNUKKPLQ! [KP! LQ! XRKVVMZMXKNMQ! O]! 0ZTQQRLMPU! 9FH! \OJLN!
LOOJ!LQfQ!SQNYOLQ!LbV!QZZQXNMQZ!QPWQR!JQWQPMPU!UQYObLQP!SQN!RbXYNYORNQP#!

!

!
)LMNNOPQRS$@%I$6]QRXQaN$ZUR$[aVN\QRS$ZUR$ObXY\Y[O\NRI$PN$ZN]Y[bPQRS$ZUR$PN$ONRS\N$][PN$OQfRNR$\[\$PN$ONRS\N$

S][NRN$OQfRNR$e[]P\$W[L\eU]NVU\QS$[aSNVN\NR$^2@_$

`?D 4$<*')()$%,

BMe!LQ!030!\OJLQP![QJVXYMRRQPLQ!QMUQPVXYK]]QP![KP!YQN!YORNQPV_VNQQS!OPLQJfOXYN!QP!

TMeUQYObLQP#!(QP![ORRQLMU!O[QJfMXYNH!SQN!bMNRQU![KP!LQ![QJVXYMRRQPLQ!]KJKSQNQJVH!MV!NQJbU!

NQ![MPLQP!MP!BOQR!i,8j#!%P!LMN!\QJW!RMUN!LQ!MPNQJQVVQ![OOJKR!TMe!YQN!ZQMNQRMeWQ!RbXYNUQYKRNQH!

SKKJ! [OOJ! LQ! [ORRQLMUYQML! \OJLQP! OOW! LQ! V]QXMZMQWQ! O]]QJ[RKWNQ! $K! QP! LQ!
KZVNKPLVZKXNOJ!2#! -Q! V]QXMZMQWQ! O]]QJ[RKWNQ! [KP! LQ! ]OJMgP! UQQZN! QQP! MPLMXKNMQ! [KP! LQ!

UJOONNQ! [KP! LQ! ]OJMgPI! YOQ! WRQMPQJ! LQ! \KKJLQ! [KP! $KH! YOQ! UJONQJ! LQ! ]OJMgP#! -Q!
KZVNKPLVZKXNOJ! MV! QQP! SKKN! [OOJ! LQ! KZVNKPL! NbVVQP! LQ! ]OJMgP#! 4OQ! UJONQJ! LQ!

KZVNKPLVZKXNOJH!YOQ!SQQJ!XQSQPN]KVNK!fMXY!JOPL!LQ!]OJMgP!TQ[MPLN#!-MN!MV!OPLQJSQQJ![KP!

UJOON!TQRKPU!MP!LQ!VNbLMQ!PKKJ!LQ![JMQV?LOOM!\QQJVNKPL![KP!YQN!TQNOP#!

!

-Q! [QJPOQSLQ! ]KJKSQNQJV! \OJLQP! MP! &KTQR!""! O]UQPOSQP! [OOJ! LQ! [MQJ! OPLQJfOXYNQ!

TQNOPN_]QV#! 3OOJ! LQ! 030! LMQPN! O]! [OOJYKPL! OOW! YQN! ]KVNKUQYKRNQ! ]! [KP! YQN! TQNOP!



! @A!

MPUQUQ[QP! NQ! \OJLQP#! -QfQ! \OJLN! OOW! MP! LQ! O[QJfMXYNVNKTQR! O]UQPOSQP#! 4QN!

]KVNKUQYKRNQ!MV!ROUMVXYQJ\MefQ!YQN!YOOUVN![OOJ!)56!QP!YQN!RKKUVN![OOJ!&6H!OS\MRRQ![KP!LQ!

UJOONNQ!QP!YOQ[QQRYQLQP!UQTJbMWNQ!UJKPbRKNQP#!4QN!]KVNKUQYKRNQ![OOJ!'456!QP!456! MV!

UQRMeWH!LKKJ!YQNfQRZLQ!SQPUVQR!MV!UQTJbMWN![OOJ!TQMLQP#!

!

'UMNO$%%I$+ZN]`QXY\$]NWbO\U\NR$#bXY\SNY[O\NR[RPN]`[Nd$

 V( K4( !K( "4( !"( Z( !Z(
 ^j_$ ^j_$ $ ^VVA%_$ $ ^VV_$ $
1UHPC1 54,62 4,52 0,30 12,70 0,65 0,55 0,01 
2HPC1 54,62 2,30 0,03 21,00 0,80 0,44 0,02 
3RPC1 62,62 2,10 0,09 27,33 0,70 0,37 0,01 
4TC1 27,70 2,60 0,20 28,96 3,24 0,23 0,02 

!

'MN!TO[QPVNKKPLQ!JQVbRNKNQP! RMeWN!YQN!UJOONVNQ! RbXYNUQYKRNQ!fMXY![OOJ!NQ!LOQP!TMe!'456#!

-MN! WKP! [QJWRKKJL! \OJLQP! LOOJ! LQ! VRQXYNQ! [QJ\QJWTKKJYQML! \KKJSQQ! SQP!

UQXOPZJOPNQQJL!\KV! TMe! YQN! VNOJNQP#! 4QN! RbXYNUQYKRNQ! TMe! LQ! KPLQJQ!SQPUVQRV! RMeWN! [KP!

[QJUQRMeWTKJQ!UJOONNQOJLQ#!'MN!LQ!KPLQJQ!]KJKSQNQJV!WKP!UQXOPXRbLQQJL!\OJLQP!LKN!LQ!

UJOONVNQ! RbXYNTQRRQP!fMXY![OOJLOQP!TMe!'456H!QP!LKN!LQ! RbXYNTQRRQP!LKP!OOW![QJLQJ!bMN!

QRWKKJ! RMUUQP#!1QP!MV!QJ!TRMeWTKKJH!OPLKPWV!YQN!SQPUQP!OPLQJ![KXbqSH!PMQN! MP!UQVRKKUL!

LQ!UJONQ!RbXYNTQRRQP!NQ![QJ\MeLQJQP!bMN!YQN!'456?SQPUVQR#!-MN!MV!NQ!\MeNQP!KKP!LQ!YOUQJQ!

[MVXOVMNQMN![KP!YQN!SQPUVQR#!BMe!&6!QP!)56!RMUUQP!LQ!RbXYNTQRRQP!LMXYNQJ!TMe!QRWKKJH!QP!fMeP!

LQ!NQ![QJ\KXYNQP!KZSQNMPUQP!OOW!WRQMPQJ#!

!

3QJUQRMeWMPU! [KP! LQfQ! JQVbRNKNQP! SQN! LQfQ! [QJSQRL! MP! i,8j! RQQJN! LKN! YQN! RbXYNUQYKRNQ!

QQJLQJ!KKP!LQ!YOUQ!WKPN!RMUN![OOJ!YQN!TQNOP!c&6d#!%P!QQP!bMNUQTJQMLQ!VNbLMQ!i,@j!\OJLQP!

[QJVXYMRRQPLQ! TQNOPSQPUVQRV! KXYNQJQQP[ORUQPV! UQNQVN! MP! [QJVXYMRRQPLQ! RKTOJKNOJMK#! BMe!

LQfQ!NQVN!\OJLN![KVNUQVNQRL!LKN!LQ!JQVbRNKNQP![OOJ!YQN! RbXYNUQYKRNQ!WbPPQP![KJMgJQP!KR!

PKKJUQRKPU!YQN!]JOQZVNbW![KP!QQPfQRZLQ!TQNOPSQPUVQR#!%P!&KTQR!",!\OJLN!QQP!O[QJfMXYN!

UQUQ[QP![KP!LQ!UQSQNQP!RbXYNUQYKRNQV![OOJ![QJVXYMRRQPLQ!]KVNKUQYKRNQV#!%P![QJUQRMeWMPU!

SQN!LQfQ!JQVbRNKNQP!]JQVNQJQP!LQ!]JOQZVNbWWQP!OPLQJfOXYN!MP!LQfQ!NYQVMV![JMe!UOQL#!

!

'UMNO$%2I$+ZN]`QXY\$]NWbO\U\NR$OQ\N]U\bb]$^2B_$

!4$&4:'M46&'( Z5WM&:'M46&'((
,FH"! /H,!

,F! 9H@"!

,AH@! @H8/!

!

'MN! LQfQ! JQVbRNKNQP! SKU! PMQN! fOPLQJ! SQQJ! TQVRONQP! \OJLQP! LKN! QJ! QQP! OSUQWQQJL!

Q[QPJQLMU! [QJTKPL! TQVNKKN! NbVVQP! YQN! ]KVNKUQYKRNQ! QP! YQN! RbXYNUQYKRNQH! LKKJ! YQN!

RbXYNUQYKRNQ![KP!SQQJ!KZYKPWQRMeW!MV!LKP![KP!YQN!]KVNKUQYKRNQ!KRRQQP#!%P![QJUQRMeWMPU!SQN!

LQfQ! JQVbRNKNQP! ]JQVNQQJN! LQ! MP! LQfQ! NYQVMV! UQTJbMWNQ! NJKLMNMOPQRQ! TQNOPH! SQN!

UQRMeWKKJLMUQ!]KVNKUQYKRNQH![JMe!UOQL#!



! @F!

0a [(&*Z#E$+P(KA;A%;,
4QN!\KNQJO]VROJ]QPL![QJSOUQP![KP!QQP!TQNOPPQP!]JOQZVNbW!MV!QQP!MPNQJQVVKPN!UQUQ[QPH!

LKKJ!YQNH!PKKVN!YQN!MP!WKKJN!TJQPUQP![KP!QQP!TQ]KKRL!UKSSK!KKP!]OJMgPH!OOW!\QQJUQQZN!

YOQ! VPQR! QP!YOQ![QQR!\KNQJ! fKR! O]UQVROJ]N!\OJLQP!\KPPQQJ!YQN!TQNOP! MP! QQP!PKNNQ! QP!

SOUQRMeWV! KUJQVVMQ[Q! OSUQ[MPU! UQTJbMWN! \OJLN#! %PLMQP! [QQR! \KNQJ! \OJLN! O]UQPOSQPH!

TQNQWQPN!LMN! MP!Q`NQPVMO!OOW!LKN!YQN! JMVMXO!TQVNKKN!LKN![QQR! VXYKLQRMeWQ! VNOZZQP!\OJLQP!

O]UQPOSQP#! &\QQ! ]JOXQLbJQV!\QJLQP! UQ[ORUL! OS! YQN!\KNQJO]VROJ]QPL! [QJSOUQP! NQ!

TQ]KRQPH!QP!SQNQP!KRLbV!LQ!O]QP!]OJOVMNQMN#!

0a?0 O$)R"K$,0b,E"';$%<,!Y!,YBJUB0D,

0a?0?0 3$<)M+"&$K*+$,
%P!QQJVNQ!MPVNKPNMQ!\OJLN!YQN!\KNQJO]VROJ]QPL![QJSOUQP!TQ]KKRL![ORUQPV!*B*!B,7?,"/!

c$B=8d#!-QfQ!]JOQZ!\OJLN!bMNUQ[OQJL!SQN!]JOQZVNbWWQP!KZWOSVNMU!bMN! JQQWV!/#!&QRWQPV!

QQP!\QUMPU!\OJLN!bMNUQ[OQJLH!UQTQbJN!LMN!O]!QQP!\QQUVXYKKR!SQN!SQQNZObN!=H"!UJKS#!-Q!

]JOQZVNbWWQP! LOOJRO]QP! [ORUQPL! ]KJXObJV! PK! VNOJNQPH! MP! O[QJQQPVNQSSMPU! SQN! LQ!

POJSI!!

!

• BQ\KJMPU! UQLbJQPLQ! ,A! LKUQP! MP! QQP! PKNNQ! WKSQJH! TMe! ,=n6!v!,n6! QP! F=!v!9a!

JQRKNMQ[Q! [OXYNMUYQML#! (PWQR! LQ! ]JOQZVNbWWQP! [KP! "'456/! \OJLQP! QQJVN!

OPLQJ\OJ]QP! KKP! QQP! \KJSNQTQYKPLQRMPU! [KP! 7A!bbJ! MP! QQP! \KJS\KNQJTKL!

TMe!F=n6#!

!

• -Q! ]JOQZVNbWWQP! \OJLQP! UQLJOOUL! TMe! "=9n6!v!9n6H! NON! XOPVNKPNQ! SKVVK#! -QfQ!

XOPVNKPNQ! SKVVK! \OJLN! TQJQMWN! \KPPQQJ! TMe! N\QQ! O]QQP[ORUQPLQ! SQNMPUQPH!

bMNUQ[OQJL!SQN!QQP!NbVVQPNMeL![KP!SMPVNQPV!,7!bbJH!QQP!SKVVK[QJSMPLQJMPU![KP!

SMPLQJ! LKP!=H"!a![KP!YQN! ]JOQZVNbW!\OJLN! UQJQUMVNJQQJL#! %P! LMN! UQ[KR!\QJL!LMN!

TQJQMWN!PK!9!LKUQP#!-QfQ!SKVVK!\OJLN!TMeUQYObLQP#!

!

• -Q!]JOQZVNbWWQP!\OJLQP!MP!QQP!LJbW[KN!UQ]RKKNVN!QP!YQN!LJbW[KN!\OJLN![KXbqS!

UQfOUQP#!

!

• *K! ,H9!bbJ!v!"9!SMP! \OJLN! YQN! \KNQJ! MP! YQN! LJbW[KN! UQRKNQPH! NQJ\MeR! LQ!

[KXbqSNOQVNKPL! UQYKPLYKKZL! TRMeZNH! LQJ\MefQ! LKN! YQN! \KNQJPM[QKb!

SK`MSKKR!9!XS^bbJ!VNMeUN#!!

!

• 3QJ[ORUQPV!\OJLN!LQ!RbXYNLJbW!YQJVNQRL!PKKJ!LQ!KNSOVZQQJLJbWH!SKKJ!TRMe[QP!LQ!

]JOQZVNbWWQP!POU!,7!v!,!bbJ!MP!YQN!\KNQJ!OPLQJUQLOS]QRL#!

!

• -Q!\QUMPUV]JOXQLbJQ![QJROO]N![QJ[ORUQPV!KRV![ORUN#!

o -Q!]JOQZVNbWWQP!\OJLQP!MP!VbV]QPVMQ!UQ\OUQP#!

o -Q!]JOQZVNbWWQP!\OJLQP!O]]QJ[RKWNQUQLJOOUL!QP!O]PMQb\!UQ\OUQP#!

!



! A=!

0KP! LQ! YKPL! [KP! LQ! LJMQ! [QJWJQUQP! SKVVKhV! \OJLN! [QJ[ORUQPV! LQ! \KNQJ]OJOVMNQMN!

TQ]KKRL!KKP!LQ!YKPL![KP![ORUQPLQ!ZOJSbRQI!

!

!

SQNI! !

• SOL!I! O]]QJ[RKWNQUQLJOOULQ!SKVVK!

• SL!I! O[QP!UQLJOOULQ!SKVVK!

• SVbV]I! MP!VbV]QPVMQ!UQ\OUQP!SKVVK!

0a?0?B 4$<*')()$%,
5QJ! TQNOPVOOJN! \QJLQP! NQRWQPV! LJMQ! ]JOQZVNbWWQP! TQ]JOQZL#! >OLOQPLQ! WKP! QJ! ]QJ!

TQNOPVOOJN! QQP! UQSMLLQRLQ! ]OJOVMNQMN! QP! VNKPLKKJLLQ[MKNMQ! TQ]KKRL! \OJLQP#! -Q!

JQVbRNKNQP!\OJLQP!VKSQP[KNNQPL![OOJUQVNQRL!MP!&KTQR!"/#!

!

'UMNO$%:I$+ZN]`QXY\$]NWbO\U\NR$3N\Y[PN$%$

 P [%] St. Dev. P Lit. [%] 
UHPC 0,55 0,01 
HPC 1,59 0,08 
RPC 1,48 0,05 

5-6 

TC 11,72 0,26 12-16 
!

(QP!O][KRRQPLQ!NJQPL!MP!LQ!JQVbRNKNQP!MV!LKN!LQ![KJMKNMQ!O]!LQ!]OJOVMNQMN!NOQPQQSN!SQN!LQ!

]OJOVMNQMN! fQRZ#! 4OQ! UJONQJ! LQ! UQSMLLQRLQ! ]OJOVMNQMNH! YOQ! UJONQJ! LQ! [KJMKNMQ! NbVVQP! LQ!

[QJVXYMRRQPLQ!]JOQZVNbWWQP#!

!

%P! &KTQR!"/! fMeP! Q[QPQQPV! \KKJLQP! bMN! i/jH! i,Aj! QP! i,Fj! O]UQPOSQP! NQJ! [QJUQRMeWMPU#!

4MQJMP! \QJL! PKSQRMeW! LQfQRZLQ! ]JOQZ! bMNUQ[OQJLH! QP! \QJL! LQ! ]OJOVMNQMN! SQN! LQfQRZLQ!

ZOJSbRQ!TQJQWQPL#!-Q!]JQVNKNMQ! [KP!YQN! NJKLMNMOPQQR!TQNOP! RMUN!LMXYN!TMe! LQ!OPLQJUJQPV!

[KP! YQN! MPNQJ[KR! LKN! MP! LQ! RMNQJKNbbJ! \OJLN! KKPUQYKKRLH! LQ! cbRNJKd!

YOUQVNQJWNQTQNOPSQPUVQRV! ]JQVNQJQP! TQLbMLQPL! TQNQJ! LKP! LQfQ! MP! LQ! RMNQJKNbbJ#!

*OXYNKPV!TQNJQZN!YQN!TQNOPSQPUVQRV!SQN!QQP![QJUQRMeWTKJQ!LJbWVNQJWNQH! NbVVQP!"7=!QP!

"8=!15K#!(QP!SOUQRMeWQ![QJWRKJMPU! MV! NQJbU! NQ![MPLQP! MP!YQN![QJVXYMR! MP!<^6?ZKXNOJ#!-Q!

TQNOPSQPUVQRV! LMQ! UQTJbMWN! \QJLQP! MP! LQ! KKPUQYKKRLQ! RMNQJKNbbJ! YQTTQP! QQP! <^6?

ZKXNOJ! [KP! OS! QP! TMe! =H,/! QP! QQP! <^B?ZKXNOJ! [KP! =H,=! c<^BI! \KNQJ^TMPLQJH! \KKJTMe!

TMPLQJ!l!XQSQPN!|!VMRMXK!ZbSQd#!-MN!MV!QPMUVfMPV!SQQJ!LKP!LQ![QJYObLMPUQP!MP!LQ!MP!LQfQ!

NYQVMV!UQTJbMWNQ!TQNOPSQPUVQRV!c<^6!l!=H,/!QP!<^B!l!=H"Ad#!

0a?B O$)R"K$,Bb,E"';$%<,!Y!,Y0LUB0L,

0a?B?0 3$<)M+"&$K*+$,
-Q!TQ]JOQ[MPUV]JOXQLbJQ!TQVXYJQ[QP!OPLQJ!<'&E=2'A!! JOQ]N!QPMUVfMPV![JKUQP!O]#!4QN!
ZQMN!LKN!LQ!]JOQZVNbWWQP!QQJVN!\OJLQP!UQLJOOUL!MP!LQ!O[QPH!TMe!QQP!NQS]QJKNbbJ!LMQ!LQ!

"==n6!O[QJVXYJMeLNH! WKP!SOUQRMeWV! QQP! MP[ROQL!YQTTQP!O]!LQ!SMXJOVNJbXNbbJ#!4MQJLOOJ!

OPNVNKKN! QQP! [QJNQWQPL! TQQRL! [KP! LQ! ]OJOVMNQMNVQMUQPVXYK]]QP! [KP! YQN! TQNOPH! LMQ! ]KV!

KXYNQJKZH!PK!YQN!LJOUQPH!\OJLQP!TQ]KKRL#!

!

:S!LQ!JQVbRNKNQP!LMQ![QJWJQUQP!fMeP!KKP!LQ!YKPL![KP!<'&E=2'A!!NQ![KRMLQJQPH!QP!OS!LQ!
Q[QPNbQRQ! MP[ROQL! [KP! YQN! LJOUQP! O]! YOUQ! NQS]QJKNbbJ! NQ! OPLQJfOQWQPH! MV! YQN!

MPNQJQVVKPN!OS!LQ![ORUOJLQ!OS!NQ!WQJQP#!4QN!\KNQJO]VROJ]QPL![QJSOUQP!\OJLN!LKKJOS!

! 

P =
mod "md

mod "msusp

.100



! A"!

POUSKKRV! TQ]KKRLH! Pb! [ORUQPV! *B*! B"9?,"9#! -QfQ! ]JOQZ! \OJLN! bMNUQ[OQJL! SQN!

]JOQZVNbWWQP!KZWOSVNMU!bMN!JQQWV!"#!!

!

-QfQ! ]JOQZ!\OJLN! PMQN! UQYQQR! bMNUQ[OQJL! MP! O[QJQQPVNQSSMPU!SQN! LQ! POJS#! -Q! POJS!

VXYJMeZN! OPLQJLOS]QRMPU! [OOJ! NON! XOPVNKPNQ! SKVVKH! \KKJTMe! YQNfQRZLQ! XJMNQJMbS! UQRLN!

[OOJ!YQN!TQUJM]!sXOPVNKPNQ!SKVVKt!KRV!TMe!LJOUQP#!:S!LQ!JQVbRNKNQP![KP!TQMLQ!SQNYOLQP!

NQ! WbPPQP! [QJUQRMeWQP! \OJLN! QXYNQJ! UQWOfQP! OS! LQ! \KNQJO]VROJ]MPU! LOOJ! LQ!

]JOQZVNbWWQP! TMe! LQfQ! ]JOQZ! OOW! [KXbqS! NQ! RKNQP! [QJRO]QP#!-Q!\KNQJO]VROJ]MPU! OPLQJ!

[KXbqS! UQTQbJN! [ORUQPV! LQfQRZLQ! JMXYNRMePQP! KRV! LQfQ! TQVXYJQ[QP! MP! *B*! B,7?,"/!

c$B=8d#! &QRWQPV! QQP! \QUMPU! \OJLN! bMNUQ[OQJLH! UQTQbJN! LMN! O]! QQP! \QQUVXYKKR! SQN!

SQQNZObN!=H"!UJKS#!!

!

-Q!]JOQZVNbWWQP!LOOJRO]QP![ORUQPL!]KJXObJV!PK!VNOJNQPI!!

!

• BQ\KJMPU! UQLbJQPLQ! ,A! LKUQP! MP! QQP! PKNNQ! WKSQJH! TMe! ,=n6!v!,n6! QP! F=!v!9a!

JQRKNMQ[Q! [OXYNMUYQML#! (PWQR! LQ! ]JOQZVNbWWQP! [KP! "'456"! \OJLQP! QQJVN!

OPLQJ\OJ]QP!KKP!QQP!\KJSNQTQYKPLQRMPU![KP!7A!bbJ!MP!QQP!\KJS\KNQJTKL!TMe!

F=n6#!

!

• -Q!]JOQZVNbWWQP!\OJLQP!MP!QQP!LJbW[KN!UQ]RKKNVN!QP!YQN!LJbW[KN!\OJLN![KXbqS!

UQfOUQP#! -MN! MV! PMQN! MP! O[QJQQPVNQSSMPU! SQN! LQ! POJSH! \KKJ! O]VROJ]MPU! NON!

XOPVNKPNQ!SKVVK!\OJLN![OOJUQVXYJQ[QP#!

!

• *K! ,H9!bbJ!v!"9!SMP! \OJLN! YQN! \KNQJ! MP! YQN! LJbW[KN! UQRKNQPH! NQJ\MeR! LQ!

[KXbqSNOQVNKPL! UQYKPLYKKZL! TRMeZNH! LQJ\MefQ! LKN! YQN! \KNQJPM[QKb! SK`MSKKR!

9!XS^bbJ!VNMeUN#!!

!

• 3QJ[ORUQPV!\OJLN!LQ!RbXYNLJbW!YQJVNQRL!PKKJ!LQ!KNSOVZQQJLJbWH!SKKJ!TRMe[QP!LQ!

]JOQZVNbWWQP!POU!,7!v!,!bbJ!MP!YQN!\KNQJ!OPLQJUQLOS]QRL#!

!

• -Q!]JOQZVNbWWQP!\OJLQP!O]]QJ[RKWNQUQLJOOUL!QP!UQ\OUQP#!

!

• -Q!]JOQZVNbWWQP!\OJLQP!NQPVRONNQ!UQLJOOUL!TMe!"=9n6!v!9n6H!NON!XOPVNKPNQ!SKVVK#!

-QfQ!XOPVNKPNQ!SKVVK!\OJLN!TQJQMWN!\KPPQQJ!TMe!N\QQ!O]QQP[ORUQPLQ!SQNMPUQPH!

bMNUQ[OQJL!SQN!QQP!NbVVQPNMeL![KP!SMPVNQPV!,7!bbJH!QQP!SKVVK[QJSMPLQJMPU![KP!

SMPLQJ!LKP!=H"!a![KP!YQN!]JOQZVNbW!\OJLN!UQJQUMVNJQQJL#!!

!

4QN!LJOUQP!LbbJN!TMe!LQfQ!]JOQZVNbWWQP! RKPUQJ!LKP!TMe!<'&E=2'A!"!-Q!]JOQZVNbWWQP!bMN!
'456H!456!QP!)56!\OJLQP!KRV!LJOOU!TQVXYOb\L!PK!QQP!\QQWH!LQ!]JOQZVNbWWQP!bMN!&6!

fMeP!]KV!LJOOU!PK!"=!LKUQP#!-MN!MV!NQ![QJWRKJQP!LOOJ!YQN!ZQMN!LKN!QJ!SQQJ!\KNQJ!KKP\QfMU!

MV! MP! LQ! ]JOQZVNbWWQP! LMQ! UQLJOOUL! \OJLQP! PKLKN! fQ! LQ! \KNQJO]VROJ]MPUV]JOXQLbJQ!

YQTTQP!SQQUQSKKWNH!LKP! MP!LQ!]JOQZVNbWWQP!LMQ!UQLJOOUL!\OJLQP!JQXYNVNJQQWV!PKLKN!

fQ!bMN!LQ!PKNNQ!WKVN!\OJLQP!UQYKKRL#!

!

4QN!\KNQJO]VROJ]QPL![QJSOUQP!\OJLN!TQ]KKRL!KRV![ORUNI!

!

!

!

!

! 
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! A,!

SQNI!

• 1[QJfI! 3QJfKLMULQ!SKVVK![KP!YQN!]JOQZVNbW!

• 1LJOOUI!6OPVNKPNQ!SKVVK!PK!LJOUQP!MP!LQ!O[QP!

!

0a?B?B 4$<*')()$%,
5QJ!TQNOPVOOJN!\QJLQP!O]PMQb\!NQRWQPV!LJMQ!]JOQZVNbWWQP!TQ]JOQZL#!>OLOQPLQ!WKP!QJ!

]QJ! TQNOPVOOJN! QQP! UQSMLLQRLQ! ]OJOVMNQMN! QP! VNKPLKKJLLQ[MKNMQ! TQ]KKRL! \OJLQP#! -Q!

JQVbRNKNQP!\OJLQP!VKSQP[KNNQPL![OOJUQVNQRL! MP!&KTQR!"7#! %P!LQ! RKKNVNQ!WOROS!\OJLQP!

LQ!JQVbRNKNQP!LMQ!TQWOSQP!\KJQP!SQN!<'&E=2'A!!POU!QQPV!MP!YQJMPPQJMPU!UQTJKXYN#!
!

'UMNO$%>I$+ZN]`QXY\$]NWbO\U\NR$3N\Y[PN$2$

 P [%] St. Dev. Methode 1 
UHPC 1,23 0,03 0,55 
HPC 1,62 0,11 1,59 
RPC 1,67 0,01 1,48 
TC 5,36 0,04 11,72 

!

3MVbQQR! bMNfQNNQP! [KP! LQfQ! JQVbRNKNQP! SKKWN! LQ! [QJUQRMeWMPU! MQNV! QQP[ObLMUQJ!

cfMQ!0ZTQQRLMPU!8,d#!-Q!ZObNTKRWQP!fMeP!SQQUQPOSQP!MP!LQ![MVbKRMVKNMQ#!-QfQ!fMeP!TQ]KKRL!

O]!TKVMV![KP!LQ!VNKPLKKJLKZ\MeWMPU#!4QN![QJVXYMR!MP!]OJOVMNQMN!NbVVQP!TQMLQ!SQNYOLQP!MV!

[QJ\KKJROOVTKKJ! [OOJ! LQ! 456! QP! )56#! -OXY! fMQN! SQP! QQP! [QJVXYMR! SQN! ZKXNOJ! ,?/!

[OOJ!'456H!QP!QQP! ZKXNOJ!v!,![OOJ!&6#!BMe!&6!YQQZN!LQ!\KJSNQTQYKPLQRMPU!QQP!PQZKVNQ!

MP[ROQL#! 4QN! TQNOP! YQQZN! PMQN! [ORLOQPLQ! VNQJWNQH! fOLKN! QJ! LOOJ! LQ! NYQJSMVXYQ! VXYOW!

VXYQbJ[OJSMPU! O]NJQQLN! QP! LQ! MPNQJXOPPQXNM[MNQMN! [KP! LQ! ]OJMgP! NOQPQQSN#! 4MQJLOOJ!

PQQSN!YQN!\KNQJO]VROJ]QPL![QJSOUQP!NOQH!LKKJ!SQQJ!]OJMgP!NOQUKPWQRMeW!fMeP![OOJ!YQN!

\KNQJH! QQPV! YQN! ]JOQZVNbW! [KXbqS!\OJLN! UQfOUQP#!-Q! ]OJOVMNQMN! O]! fMXY! PQQSN! QXYNQJ!

PMQN! NOQH! KKPUQfMQP! QJ! NMeLQPV! LQ! NYQJSMVXYQ! TQYKPLQRMPU! UQQP! SKNQJMQ! [QJL\MePN! OZ!

]OJOVMNQMN! \OJLN! UQXJQgQJL#! -QfQ! [QJWRKJMPU! MV! QXYNQJ! ]bbJ! Y_]ONYQNMVXY! QP! [QJLQJ!

cSMXJOVXO]MVXYd! OPLQJfOQW! [KP! LQ!SMXJOVNJbXNbbJ! fOb! YQN! [QJVXYMR! MP! LQfQ! JQVbRNKNQP!

WbPPQP!bMNWRKJQP#!4QN![QJVXYMR! NbVVQP!TQMLQ!SQNYOLQP!TMe!'456!MV![KP!LMQ!UJOONNQOJLQ!

LKN!LQfQ!UQ\OOP!NQ![QJWRKJQP![KRN!LOOJ!LQ![QJVXYMRRQPLQ!]JOLbXNMQJQQWV#!

)LMNNOPQRS$@2I$8N]SNOQfdQRS$]NWbO\U\NR$MNQPN$\[NSNaUW\N$VN\Y[PNW$
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! A/!

00 9VA=M"+"<A#$)+A$,

00?0 F+"$C<)*==$%,
:S! W\MW]OJOVMSQNJMQ! NOQ! NQ! ]KVVQP! O]! TQNOP! fMeP! VRQXYNV! WRQMPQ! ]JOQZVNbWWQP! POLMU#!

-QfQ!\OJLQP![QJWJQUQP!bMN!XMRMPLQJVH!UQTOOJL!bMN!LQ!TQNOP\MQRQP![KP!LQ!&05?O]VNQRRMPU#!

-Q! TOJMPUQP! \OJLQP! bMNUQ[OQJL! NQUQP! LQ! WQJP! [KP! YQN! ]JOQZVNbWH! fOLKPMU! LKN! LQfQ!

MPUJQQ]! UQQP! MP[ROQL! YQQZN! O]! LQ! &05?]JOQZVNbWWQPH! OZ! LKN! LQ! ]JOQZVNbWWQP! [OOJ! LQ!

W\MW]OJOVMSQNJMQ! UQQP! MP[ROQL! YQTTQP! OPLQJ[OPLQP! [KP! LQ! fbbJKKPNKVNMPU#! -Q!

TOJMPUQP! \OJLQP! bMNUQ[OQJL! SQN! QQP! TOOJ! [KP! ,9!SSH! NON! QQP! LMQ]NQ! [KP! 9=!SS#!

>OLOQPLQ!WKP!SKNQJMKKR!bMN!YQN!TMPPQPVNQ![KP!LQ!&05?\MQRQP!KKPUQ\QPL!\OJLQP#!0KP!

LQ! YKPL! [KP! YKSQJ! QP! TQMNQR! \OJLQP! WRQMPQ! TJOWVNbWWQP! UQWK]N! [KP! LQ! bMNUQTOOJLQ!

XMRMPLQJV#!-QfQ!TJOWVNbWWQP!LMQPQP!SK`MSKRQ!KZSQNMPUQP!NQ!YQTTQP![KP!v!9!SSH!OS!MP!

YQN! ]JOQZTbMVeQ! NQ! ]KVVQP! [KP! LQ! NQVNK]]KJKNbbJ#! ;RQMPQJQ! KZSQNMPUQP! RQ[QJQP!SMPLQJ!

KXXbJKNQ!JQVbRNKNQP#!

!

*K!LQ!]JOQZVNbWWQP!OPLQJUQLOS]QRL! NQ!YQTTQP! MP![ROQMTKJQ!VNMWVNOZ!UQLbJQPLQ!9!SMPH!

\OJLQP!LQ!]JOQZVNbWWQP!UQLbJQPLQ!LJMQ!\QWQP!MP![KXbqSOSUQ[MPU!UQ[JMQVLJOOUL#!BMe!

YQN!KZWOQRQP![KP!LQ!]JOQZVNbWWQP! MP![ROQMTKJQ!VNMWVNOZH!TMe! ?"F8n6H!\OJLQP! MeVWJMVNKRRQP!

UQ[OJSL! O]! TKVMV! [KP! YQN! [OXYN! MP! LQ! ]JOQZVNbWWQP#! -OOJ! LQfQ! [QJ[ORUQPV! MP! LQ!

[KXbqSOSUQ[MPU! [KP! LQ! [JMQVLJOUQJ! NQ! TQ\KJQPH! \QRMV\KKJ! POU! VNQQLV! TMe! QQP!

PQUKNMQ[Q!NQS]QJKNbbJH!VbTRMSQQJN!YQN!MeV!fOPLQJ![MK!QQP![ROQMTKKJ!VNKLMbS!NQ!]KVVQJQPH!

LOOJ!LQ!NYQJSMVXYQ!VXYOW!LMQ!LQ!]JOQZVNbWWQP!OPLQJUKKP#!

00?B O2FU(%('W<$,

-Q!W\MW]OJOVMSQNJMQ!OZ!1%5?KPKR_VQ!c(PUQRVI!<'(:.(UAQ,&(.83=,AB=(=83+'&(UdH!KRVOOW!LQ!
[OOJTQJQMLMPU! [KP! LQ! ]JOQZVNbWWQPH! \OJLN! bMNUQ[OQJL! MP! O[QJQQPVNQSSMPU! SQN! LQ!

SQNYOLQ!NOQUQ]KVN!MP!i/=j#!3OOJ!LQ!1%5?KPKR_VQ!\OJLQP!NOQVNQRRQP!5KVXKR!$QJMQV!"7=!QP!

$QJMQV!77=!UQTJbMWN![KP!YQN!SQJW!&YQJSO!$XMQPNMZMXH!fMQ!0ZTQQRLMPU!8/#!!

!

!

)LMNNOPQRS$@:I$)aaU]U\bb]$Z[[]$356AURUOTWN$

!



! A7!

4QN!\QJWMPUV]JMPXM]Q![KP!W\MW]OJOVMSQNJMQ!MV!KRV![ORUNI!

!

• 4QN!JQXM]MgPN!\KKJ!LQ!]JOQZVNbWWQP!MP!TQ[KN!fMeP!\OJLN![KXbqS!UQNJOWWQPH!QP!QJ!

\OJLN!W\MW!MP!YQN!JQXM]MgPN!MPUQRKNQPH!NONLKN!LQ!]JOQZVNbWWQP![ORRQLMU!LOOJ!W\MW!

OSUQ[QP!fMeP#!

!

• -Q!LJbW!O]!YQN!W\MW!\OJLN!VNK]VUQ\MeV!O]UQLJQ[QPH!fOLKN!YQN!W\MW!MP!LQ!]OJMgP!

\OJLN! UQLJQ[QP#! *KKJSKNQ! LQ! LJbW!\OJLN! O]UQLJQ[QP!\OJLQP! VNQQLV! WRQMPQJQ!

]OJMgP!UQ[bRL#!

!

:]!TKVMV![KP!YQN!NONKKR![ORbSQ!MPUQLJOPUQP!W\MW!WKP!QQP!NONKRQ!]OJOVMNQMN!cTMPPQP!YQN!

TQJQMW![KP!LQ!]JOQZd!\OJLQP!TQJQWQPL![KP!LQ!UQNQVNQ!]JOQZVNbWWQP#!BO[QPLMQP!WKP!O]!

TKVMV! [KP! LQ! MPUQLJOPUQP! YOQ[QQRYQML! W\MW! TMe! QRWQ! LJbW[QJYOUMPU! OOW! QQP!

]OJMgPLMVNJMTbNMQ!O]UQVNQRL!\OJLQP#!

00?D 4$<*')()$%,
'MN! LQ! JQVbRNKNQP! LMQ! SQN! LQ! 1%5?KPKR_VQ! \OJLQP! [QJWJQUQP! WKP! O]PMQb\! QQP!

]OJOVMNQMNVUQYKRNQ! TQJQWQPL! \OJLQP#! -QfQ! \OJLQP! [OOJ! LQ! [QJVXYMRRQPLQ! TQNOPN_]QV!

VKSQPUQ[KN! MP!&KTQR!"9#!>OKRV![QJ\KXYN!WKP!\OJLQP!YQQZN!YQN!NJKLMNMOPQQR!TQNOP!7&6"!

QQP!KKPfMQPRMeW!YOUQJQ!]OJOVMNQMN#!

!

'UMNO$%9I$+ZN]`QXY\$]NWbO\U\NR$a[][WQ\NQ\W[RPN]`[Nd$

1'&"*&UV'( !"#"$%&'%&(D,N!F(
>?@(

,N!;I'$56&4&'*(5%&(>/@(
>?@(

%&*67%$ "HAF! 8H=!

2*67%$ /HFA! AH/!

:(67$ 7H==! ,!

>'7%$ "=H7"! "9!

!

:]! 0ZTQQRLMPU! 87! \OJLQPH! NQJ! [QJUQRMeWMPU! [KP! LQ! [QJVXYMRRQPLQ! TQNOPN_]QVH! LQ!

[QJVXYMRRQPLQ! ]OJMgPLMVNJMTbNMQV! [OOJUQVNQRL#! -QfQ! \OJLQP! N_]MVXY! bMNUQfQN! O]! QQP!

ROUKJMNSMVXYQ!VXYKKRH!NQPQMPLQ!LQ!WRQMPVNQ!ZJKXNMQ!]OJMgP!O]!QQP!O[QJfMXYNQRMeWQ!SKPMQJ!NQ!

WbPPQP![OOJVNQRRQP#!

!

-Q!QQJVNQ![KVNVNQRRMPU!LMQ!WKP!UQSKKWN!\OJLQP!MV!LKN!LQ!]OJOVMNQMN![KP!YQN!NJKLMNMOPQQR!

TQNOP!7&6"!OOW![MVbQQR!LbMLQRMeW!UJONQJ!MV!LKP!TMe!LQ!LJMQ!KPLQJQ!TQNOPN_]QV#!-Q!]OJMgP!

fMeP!PMQN!KRRQQP!UJONQJH!LQ!]MQWQP!fMeP!OOW!YOUQJ!LKP!LQfQ!TMe!LQ!KPLQJQ!TQNOPN_]QV#!*QN!

fOKRV!MP!]KJKUJKKZ!"#7#,![KP!LQ!RMNQJKNbbJVNbLMQ![KP!LQfQ!NYQVMVH!fMQN!SQP!TMe!NJKLMNMOPQQR!

fO\QR! LQ! ]MQW! [KP! UQR]OJMgPH! KRV! LMQ! [KP! XK]MRRKMJQ! ]OJMgP#! 3OOJKR! TMe! LQ! ]OJMgP! SQN!

KZSQNMPUQP! NbVVQP!=H"!QP!"=!µS!cLQ! XK]MRRKMJQ!]OJMgPd![QJNOOPN!YQN! NJKLMNMOPQQR!TQNOP!
QQP! UJOON! [ORbSQ! ]OJMgPH! LKKJ! \KKJ! LQ! LJMQ! KPLQJQ! TQNOPN_]QV! fO! UOQL! KRV! UQQP!

]OJOVMNQMN![QJNOPQP#!!

!

'RNJK! YOUQVNQJWNQTQNOP! c"'456"d! QP! W\KJNVfKPLTQNOP! c/)56"d! [QJNOPQP! TQMLQP! QQP!

TMefOPLQJ! RKUQ! ]OJOVMNQMN! TO[QP! QQP! ]OJMQLMKSQNQJ! [KP! =HA! µSH! OZ! LbV! QQP! fQQJ! RKUQ!
YOQ[QQRYQML! XK]MRRKMJQ! ]OJMgP#! 4QN! )56?SQPUVQR! [QJNOOPN! [QJ[ORUQPV! \QR! VNQJWQJ!

NOQPQSQPLQ!]OJOVMNQMN!SQN!KZPQSQPLQ!]OJMQLMKSQNQJ#!:]!LQ!UJKZMQW!MV!LbMLQRMeW!NQ!fMQP!

LKN!'456![QJbMN!YQN!TQVN!]JQVNQQJN!O]![RKW![KP!XK]MRRKMJQ!]OJOVMNQMN#!-MN!MV!NQ!LKPWQP!KKP!



! A9!

LQ!\KJSNQTQYKPLQRMPUH! LMQ! QJ[OOJ! UQfOJUL!YQQZN! LKN!LQ! VMRMXK! ZbSQ!PKUQPOQU![ORRQLMU!

YQQZN!UQJQKUQQJL!SQN!\KNQJ!SQN!LQ![OJSMPU![KP!6$4!QP!64!NON!UQ[ORU#!-MN!fOJUN![OOJ!LQ!

O][bRRMPU![KP!LQ!XK]MRRKMJQ!]JOJMgPH!\KN!NQJbU!NQ![MPLQP!MV!MP!0ZTQQRLMPU!87#!-Q!]OJOVMNQMN!

[KP!LQ!YOUQVNQJWNQTQNOP!c,456"d!RQbPN!KKP!TMe!LQfQ![KP!LQ!W\KJNVfKPLTQNOP#!

!

!
)LMNNOPQRS$@>I$6[]QcRPQW\]QMb\QNW$Z[[]$PN$ZN]WXYQOONRPN$MN\[R\TaNW$

%P!iFj!\OJLQP!QPMUVfMPV!KPLQJQ!JQVbRNKNQP!TQWOSQP!TMe!QQP!1%5?KPKR_VQ![KP!456H!'456!

QP!)56#!-Q![QQR! RKUQJQ! RMUUQPLQ!NONKRQ!]OJOVMNQMN![KP!YQN!)56?SQPUVQR! cUQYKR[QQJL!NQP!

O]fMXYNQ! [KP! 7&6"d! WKP!SOUQRMeWV! [QJWRKKJL!\OJLQP! KKP! LQ! YKPL! [KP! LQ! [QQR! YOUQJQ!

VNQJWNQ! [KP! YQN! TQNOP! c7A@!15K! O]! ,A!LKUQPd#! :]! LQfQ! ]JOQZVNbWWQP! \QJL! QQP!

SQXYKPMVXYQ! PKTQYKPLQRMPU! NOQUQ]KVNH! SQN! KRV! [OOJPKKSVNQ! UQ[ORU! LKN! LQ! XK]MRRKMJQ!

]OJMgP!\OJLQP!VKSQPUQLJbWN#!4QN! MV!LKP!OOW! ROUMVXY!LKN! JQVbRNKNQP!TQNQJ!fMeP!LKP!LMQ!

TQYKKRL!MP!LMN!\QJW#!-Q!TQNQJQ!JQVbRNKNQP![KP!456!QP!'456!bMN!LMN!\QJWH!fMeP!SOUQRMeW!NQ!

[QJWRKJQP!LOOJ!YQN!SM`QP![KP!YQN!TQNOP!OPLQJ![KXbqS#!

=!
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"9!

,=!

,9!

/=!
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P
8
iP
O[
SJ
P
K$
^V
V

:
iS
_$

6[]QNPQUVN\N]$^µV_$

6[]QcRPQW\]QMb\QN$

"'456"!

,456"!

/)56"!

7&6"!



! A8!

0B [$+;$'AS=A%;,E$+<&RA''$%K$,M"+"<A)$A)<"%K$+P"$=$%,
BMe!YQN![QJUQRMeWQP![KP!LQ!JQVbRNKNQP![KP!LQ![QJVXYMRRQPLQ!NOQUQ]KVNQ!NQXYPMQWQP!OS!LQ!

]OJOVMNQMN!NQ!TQ]KRQPH!WJMeUN!SQP![ORUQPLQ![KVNVNQRRMPUQP!SKWQP#!

!

'UMNO$%@I$+ZN]`QXY\$ZN]WXYQOONRPN$a[][WQ\NQ\W[RPN]`[NdNR$

1'&"*&UV'( !"#"$%&'%&((
D,N!F(>?@(

E4&'#"V$6"#V%*:(
='&M"9'(A(>?@(

E4&'#"V$6"#V%*:(
='&M"9'(-(>?@(

%&*67%$ "HAF! 0,55 1,23 
2*67%$ /HFA! 1,59 1,62 
:(67$ 7H==! 1,48 1,67 
>'7%$ "=H7"! 11,72 5,36 

!

• -Q!]OJOVMNQMN![OOJ!'456H!456!QP!)56!MV!NQRWQPV!cTQLbMLQPLd!UJONQJ!\KPPQQJ!YQN!

K#Y#[#!W\MW]OJOVMSQNJMQ!TQ]KKRL!MV!c1%5dH!LKP!\KPPQQJ!YQN!LOOJ!\KNQJO]VROJ]MPU!

TQ]KKRL!MV#!-MN!MV!QQP[ObLMU!NQ![QJWRKJQP!KRV![ORUNI!YQN!TQJQMW![KP!LQ!TQ]KRMPU![KP!

]OJOVMNQMN! LOOJ! \KNQJO]VROJ]MPU! UKKN! VRQXYNV! NON! "==!PS! c=H"! µSd#! :]! LQ!
]OJMgPLMVNJMTbNMQ! LMQ! KKPUQRQ[QJL! \OJLN! LOOJ! LQ! 1%5?KPKR_VQ! fMQN! SQP! LKN! LQ!

]OJOVMNQMN!]KV!JOPL!LMQ!UJQPV!KKPfMQPRMeW!TQUMPN! NOQ!NQ!PQSQP#!4QN!SKU!LKP!OOW!

PMQN! [QJTKfQP! LKN! YQN! NOQUQPOSQP! TQJQMW! [KP! LQ! 1%5?NQXYPMQW! KKPfMQPRMeW!

TMeLJKKUN!NON!LQ!NOQUQPOSQP!]OJOVMNQMNV\KKJLQ#!

!

• 3QJUQRMeWMPU! [KP! LQ! JQVbRNKNQP! [KP! YQN! NJKLMNMOPQQR! TQNOP! [JKKUN! TMefOPLQJQ!

KKPLKXYN#!BQ\QJQP!LKN!LQ!JQVbRNKNQP![KP!LQ!1%5!QP!LQ!\KNQJO]VROJ]MPU![ORUQPV!

<'&E=2'A!!LMXYN!TMe!QRWKKJ!RQbPQP!MV![QJRQMLQRMeWH!LOXY!PMQN!XOJJQXN#!(J!\OJLN!LKP!
PKSQRMeW!MPNKXN!TQNOP![QJUQRQWQP!SQN!TQNOP!\KKJMP!VXYQbJ[OJSMPU!MV!O]UQNJQLQP!

LOOJ!LQ!TQ\KJMPU!MP!LQ!O[QP![OOJ!YQN!TQ]KRQP![KP!LQ!\KNQJO]VROJ]MPU#!!

GbMVNQJ!MV!OS!LQ!JQVbRNKNQP![KP!LQ!1%5!QP!LQ!\KNQJO]VROJ]MPU![ORUQPV!<'&E=2'A)!
NQ! [QJUQRMeWQPH! LKKJ! SQP! LKP! N\QQ! VOOJNQP! ]JOQZVNbWWQP! [QJUQRMeWN! SQN! QQP!

[QJUQRMeWTKJQ! SMXJOVNJbXNbbJ#! -Q! UJONQJQ! \KKJLQ! [KP! LQ! ]OJOVMNQMN! [ORUQPV! LQ!

1%5!MV!QQP[ObLMU!NQ![QJWRKJQP!LOOJ!YQN!UJONQJ!SQQNTQJQMW![KP!LQ!1%5H!\KKJTMe!MP!

YQN! TMefOPLQJ! LQ! RKUQ! ZJKXNMQ! \OJLN! SQ! MP! TQVXYOb\MPU! UQPOSQPH! LMQ! QJU!

TQRKPUJMeW!MV!TMe!&6#!

!!

4MQJbMN! WKP! TQVRONQP! \OJLQP! LKN! LQ! 1%5! TMefOPLQJ! UQVXYMWN! MV! OS! LQ! ]OJOVMNQMN! NQ!

TQ]KRQP! [KP! c'd456! QP! )56H! QQJLQJ! LKP! LOOJ! YQN! \KNQJO]VROJ]QPL! [QJSOUQP! NQ!

TQ]KRQP#! -Q! ]JOQ[QP! NQJ! TQ]KRQP! [KP! YQN! \KNQJO]VROJ]QPL! [QJSOUQP! YQTTQP!

LQVKRPMQNNQSMP!fQWQJ!QQP!\KKJLQH!fQWQJ!MP!YQN!WKLQJ![KP!LbbJfKKSYQMLVKV]QXNQP#!

!



! A@!

0D 5';$#$%$,&"%&'*<A$<,
BMe! YQN! QMPLQ! [KP! LQfQ! Q`]QJMSQPNQRQ! NYQVMV! WKP! QQP! ]OUMPU! OPLQJPOSQP! \OJLQP! LQ!

[QJfKSQRLQ!LKNK!QP!TQ[MPLMPUQP!VKSQP!NQ![KNNQP!MP!QQP!]KKJ!WJKXYNMUQ!VKSQP[KNNQPLQ!

VNQRRMPUQP#!!

!

"# -KN!bRNJK!YOUQVNQJWNQTQNOP! c'456dH! W\KJNVfKPLTQNOP! c)56dH! QP! MP! fQWQJQ!SKNQ!
OOW!YOUQVNQJWNQTQNOP!c456d!SQQJ!NQ!TMQLQP!YQTTQP!LKP!QPWQR!QQP!YOUQJQ!VNQJWNQ!

VNKKN!TbMNQP!WMeZ#!-OOJYQQP!LQfQ! NYQVMV! fMeP! [ORLOQPLQ!TbMNQPUQ\OPQ! JQVbRNKNQP!

UQTOQWNH! OS! NQ! WbPPQP! VNQRRQP! LKN! '456H! )56! QP! 456H! OS\MRRQ! [KP! YbP! RKUQ!

]OJOVMNQMNH! RKUQ! MPNQJXOPPQXNM[MNQMN! QP! RKUQ! ]QJSQKTMRMNQMN!SQQJ! LKP! NJKLMNMOPQQR!

TQNOP!TQVNKPL!fMeP!NQUQP!XYQSMVXYQ!KKPNKVNMPU![KP!TbMNQPKZ#!!

!

,# -Q!TQYKKRLQ!JQVbRNKNQPH!fO\QR!O]![RKW![KP!]OJOVMNQMN!KRV![KP!RbXYNUQYKRNQH!KRV!O]!
[RKW! [KP! LbbJfKKSYQMLH! RMUUQP! MP! LQ! RMeP!SQN! LQ! JQVbRNKNQP! LMQ! QQJLQJ! \QJLQP!

UQTOQWN! SQN! '456H! OZ! fMeP! TQNQJ! NON! [QQR! TQNQJ! LKP! LQ! JQVbRNKNQP! LMQ! \QJLQP!

TQYKKRL! SQN! LQfQRZLQ! OZ! UQRMeWKKJLMUQ! ]JOQ[QP! [OOJ! NJKLMNMOPQQR! TQNOP#! -MN!

[KRMLQQJN!QPQJfMeLV!LQ!QQJLQJ!TQYKKRLQ!JQVbRNKNQPH!QP!TQ[QVNMUN!KPLQJfMeLV!OOW!LQ!

\KKJLQ![KP!YQN!UQNQVNQ!SKNQJMKKR#!!

!

/# 0PLQJfMeLV! MV! SQP! OOW! [QJ]RMXYN! [KVN! NQ! VNQRRQP! LKN! VOSSMUQ!

TQ]JOQ[MPUVNQXYPMQWQP! OPLQJ! YbP! YbMLMUQ! [OJS! OZ! O][KNNMPU! NQUQP! YbP! RMSMQN!

KKPfMNNQPH!\KPPQQJ!fQ!KKPUQV]JOWQP!\OJLQP!OS!bMNQJVN!]QJZOJSKPNQ!TQNOPN_]QV!

NQ! NQVNQP#!-QfQ!SQNYOLQV!fMeP!LKKJOS!PMQN!OPTJbMWTKKJH!SKKJ![QJUQP!SMVVXYMQP!

QPMUQ!KKP]KVVMPUH!fOLKPMU!LKN!SQP!OOW!TMe!QQP!cfQQJd!RKUQ!UQ[OQRMUYQML!OZ!JQV]OPV!

[KP!LQ!SKNQJMKRQP!NOXY!YQRLQJQ!JQVbRNKNQP!WKP![QJWJMeUQP#!4QN![QJTQNQJQP![KP!LQ!

]JOQZSQNYOLQV!LMQPN!PMQN!POOLfKWQRMeW! NQ!UQTQbJQP!LOOJ!YQN! RKPUQJ! RKNQP! RO]QP!

[KP! LQ! ]JOQZH! OZ! YQN! [QJYOUQP! [KP! LQ! XOPXQPNJKNMQV! KKP! VXYKLQRMeWQ! VNOZZQP#!

1OUQRMeWV!TJQPUN!LMN!JQQLV!QQP!QQJVNQ!VOQRKKVH!SKKJ!SQP!SKU!PMQN! NQJbULQMPfQP!

OOW! SQQJ! XJQKNMQ[QH! =.&A =9A &E'A F=K! SKKNJQUQRQP! bMN! NQ! ]JOTQJQPH! \KKJLOOJ! LQ!
KKPNKVNMPU!VPQRRQJ!UQTQbJN!OZ!bMN[QJUJOON!\OJLN#!!

!

7# %PLMQP! ]QJ! N_]Q! KKPNKVNMPU! WOJN! \OJLN! UQJQXK]MNbRQQJLH! WbPPQP! [ORUQPLQ!
TQVRbMNQP!UQ[OJSL!\OJLQP#!

!

• :]![RKW![KP!fbbJKKPNKVNMPUH!\KKJTMe!MP!YQN!TMefOPLQJ!f\K[QRfbbJ!\OJLN!

TQVXYOb\LH!WKP!SQP!TQVRbMNQP!LKN!LQ!UQNQVNQ!TQNOPSQPUVQRV!TMefOPLQJ!

UOQL! ]JQVNQJQP#! :PLKPWV! QQP! KKPNKVNMPUV]QJMOLQ! LMQ! ,=!\QWQP!\QJL!

KKPUQYObLQPH! [QJNOPQP!LQ!]JOQZVNbWWQP!\QMPMU!SKNQJMKKR[QJRMQV#! (QP!

NOQPKSQ![KP!LQ!O]]QJ[RKWNQJb\YQML!MV!YQN!QPMU![MVbQQR!\KKJPQQSTKJQ!

TQ\MeV! [KP! QPMUQ! VXYKLQH! QP! LKP! POU! MV! LQfQ! bMNQJSKNQ! TQ]QJWN! [OOJ!

'456#! 3OOJKR! 456! QP! &6! TRMeWQP! UQ[OQRMUQJ! [OOJ!

O]]QJ[RKWNQ[QJJb\MPU#! BMe! &6! \OJLN! [KVNUQVNQRL! LKN! LQ! UJKPbRKNQP!

TROON! WOSQP! NQ! RMUUQP#! %P! UQ[KR! [KP! fbbJUQ[OQRMUQ! UJKPbRKNQPH! fOKRV!

WKRWYObLQPLQ! UJKPbRKNQPH! WKP! LMN! YQN! TQUMP! fMeP! [KP! QJPVNMUQ! NON!

LQVKVNJQbfQ! VXYKLQ#! BMe! )56!\OJLN! QQP! RKSQRRKMJ! ZKRQP! [KP! YQN! TQNOP!

[KVNUQVNQRLH!\KKJTMe!LQ!TbMNQPVNQ!TQNOPRKKU!LQ!PQMUMPU![QJNOOPN! ROV! NQ!

WOSQP![KP!YQN!]JOQZVNbW#!



! AA!

-Q!LMKSQNQJ\MefMUMPU![KP!LQ!]JOQZVNbWWQP!TRMeWN!SOQMRMeW!O]!NQ!SQNQP!

SQN! RKVQJSQNMPUQP#! -Q! LMKSQNQJ\MefMUMPU! NQP! UQ[ORUQ! [KP! f\QRRQP! QP!

TOJVNQRQP![KP!LQ!]JOQZVNbWWQP! RMeWQP!SQWKKJ! MP! JQLQRMeW!Q[QP\MXYN! NQ!

YObLQPH!fOLKN!NJQPLV!SOQMRMeW!\KKJPQQSTKKJ!fMeP#!!

!

(QP!SOUQRMeWQ![QJTQNQJMPU![KP!LQ!OPLQJfOQWVSQNYOLQ!SQN!TQNJQWWMPU!

NON! fbbJKKPNKVNMPU! MV! YQN! TQNQJ! JQMPMUQP! [KP! LQ! ]JOQZVNbWWQP#! -OOJ!

ROVWOSQPLQ! LQQRNeQV! MPNQPVMQ[QJ! [KP! YQN! ]JOQZVNbW! NQ! [QJ\MeLQJQPH!

LOOJ! V]OQRQP! OZ! SQN! ]QJVRbXYNH! WbPPQP! SOUQRMeWV! SQQJ! KXXbJKNQ!

SQNMPUQP!\OJLQP!bMNUQ[OQJL#!4QN!]JOQZVNbW!\OJLN!QJ!OOW!f\KWWQJ!QP!

]OJQbfQJ! LOOJH! \KN! SOUQRMeWV! LQ! KKPNKVNMPU! fKR! TQ[OJLQJQP#! -Q!

[QJ\QJWMPU! [KP! LQ! LKNK! WKP! SOUQRMeW! OOW! \OJLQP! [QJTQNQJLH! LOOJ!

[QJLQJ! NQ! TOb\QP! LQ! JQQLV! UQVXYJQ[QP! VXJM]NV#! (QP! MPNQJQVVKPNQ!

OPLQJfOQWV]MVNQ! WKP!SOUQRMeW! fMeP! OS! NQ! OPLQJfOQWQP!YOQ! QQP!'456!

[KP! bMNVNQWQPLQ! VNQJWNQW\KRMNQMN! fMXY! UQLJKKUN! MP! QQP! fbJQ! OSUQ[MPU!

\KPPQQJ! fbbJUQ[OQRMUQ! UJKPbRKNQP! TROON! WOSQP! NQ! RMUUQP! KKP! LQ!

O]]QJ[RKWNQ#!

!

• :]![RKW![KP!XYROJMLQ?MPLJMPUMPU!TRMeWQP!fO\QR!'456H!456!KRV!)56!fQQJ!

UOQL! NQ!]JQVNQJQPH![KP!TMe! eOPUQ! RQQZNMeL! c,A!LKUQPd#!*K!F"!LKUQP! RMeWN!

UQQP! MPLJMPUMPU!\KKJPQQSTKKJ! NQP! UQ[ORUQ! [KP! QQP!)61?NQVN#! %P! YQN!

TMefOPLQJ!MP!LQfQ!]JOQZ!RMeWN!QQP!TMeVNbJMPU![KP!LQ!]JOQZ!O]!fMeP!]RKKNV#!

&JKLMNMOPQQR!TQNOP!]JQVNQQJN!O]!eOPUQ!RQQZNMeL!TQLbMLQPL!SMPLQJ!UOQL!

LKP!LQ!KPLQJQ!UQNQVNQ!TQNOPN_]QV#!:]!RKNQJQ! RQQZNMeL!\OJLN!QXYNQJ!QQP!

MPYKKRTQ\QUMPU! [KVNUQVNQRLH! fOLKN! NJKLMNMOPQQR! TQNOP! c\QRMV\KKJ! [KP!

UOQLQ!W\KRMNQMNH!OPLQJ!KPLQJQ!LOOJ!QQP!UOQLQ!WQbfQ![KP!YQN!XQSQPNd!

O]! RKNQJQ! RQQZNMeL!OOW!fQWQJ!UOQLQ!JQVbRNKNQP!PQQJRQUN!NQP!KKPfMQP![KP!

XYROJMLQ?KKPNKVNMPU#!

!

4QN! RKPUQJ! RKNQP! RO]QP! [KP! LQ! )61?]JOQ[QP! OZ! YQN! [QJYOUQP! [KP! LQ!

KKPUQTJKXYNQ! V]KPPMPUQP!O[QJ!LQ!]JOQZVNbWWQP!TJQPUN!SOUQRMeW!UQQP!

O]ROVVMPU![OOJ!YQN!O]LJMe[QP![KP!LQ!XK]KXMNQMN![KP!LQ!)61?]JOQZ![OOJ!

JQVMVNQPNQ! TQNOPN_]QV#! (QP! MPNQJQVVKPNQ! ]MVNQ! WKP! SOUQRMeWV! fMeP! OS!

TQVXYKLMULQ! QP! [QJVRQNQP! SKNQJMKRQP! [KP! bMNfOPLQJRMeWQ! W\KRMNQMN! NQ!

OPLQJfOQWQP#!<KN!UQTQbJN!QJ!KRV!TQVXYKLMULQ!OZ![QJVRQNQP!SKNQJMKKR!MP!

LQ! \QUQPMPZJKVNJbXNbbJ! \OJLN! KKPUQNKVN! SQN! LOOMfObNQPH! OOW! KR!

TQVXYMWN! YQN! SKNQJMKKR! MP! PMQb\Q! VNKKN! QQP! bMNVNQWQPLQ! ! \QQJVNKPL!

NQUQP!XYROJMLQP}!

!

• :]! [RKW! [KP! VbRZKKNKKPNKVNMPU! \OJLN! UQQP! OZ! KS]QJ! cbMNUQVNQRLQd!

QNNJMPUMQN[OJSMPU! [KVNUQVNQRL! NQP! UQ[ORUQ! [KP! VbRZKKNKKPNKVNMPU#! -Q!

D)-?V]QXNJK! [KP!LQ!]JOQZVNbWWQP![QJJKLQP!\QR! LQ! KKP\QfMUYQML! [KP!

QPMU!QNNJMPUMQN!MP!LQ!]JOQZVNbWWQPH!LOXY!LQfQ!\OJLN!OOW!\KKJUQPOSQP!

TMe! LQ! JQZQJQPNMQ]JOQZVNbWWQP! LMQ! MP! 6Kc:4d,! \OJLQP! TQ\KKJL#! -QfQ!

QNNJMPUMQN!LMQPN!LbV!NOQUQVXYJQ[QP!NQ!\OJLQP!KKP!YQN!Y_LJKNKNMQ]JOXQV!

[KP!YQN!XQSQPNH!QP!PMQN!KKP!LQ!KKPNKVNMPU![KP!YQN!TQNOP#!!

!

0KPUQfMQP! MP! VOSSMUQ! LQRQP! [KP! LQ! \QJQRL! c6YMPKH! 6KPKLKd! [QQR!

YOUQJQ!\KKJLQP!\OJLQP! [KVNUQVNQRL! [OOJ! VbRZKKNXOPXQPNJKNMQV! MP! QQP!



! AF!

PKNbbJRMeWQ!OSUQ[MPU!cSOUQRMeWV!\QR!NQ!\MeNQP!KKP!SQPVQRMeWQ!KXNM[MNQMNH!

SKKJ! \KKJ! YQN! TQNOP! \QR! LQUQRMeW! MP! UQTJbMWVNOQVNKPL! WKP!

UQXOPZJOPNQQJL! \OJLQPdH! RMeWN! YQN! PMQN! fO! [QJ! UQfOXYN! OS! bRNJK!

]QJZOJSKPN! TQNOP! NQ! OPLQJ\QJ]QP! KKP! KKPNKVNMPUV]JOQ[QP! [KP! QQP!

KKPfMQPRMeW! YOUQJ! WKRMTQJ! LKP! Pb! UKPUTKKJ! MV! MP! <QVN?(bJO]K#! -Q!

]JKWNMVXYQ! JQRQ[KPNMQ! [KP! VNJQPUQJQ! KKPNKVNMPUV]JOQ[QP! MV! MP! QQJVNQ!

MPVNKPNMQ!TQ]QJWNH!LOXY!YQN!RKKN!SOUQRMeWV!NOQ!LQ!VXYKLQZQPOSQPQP!bMN!

NQ![QJUJONQP!QP!TQNQJ!NQ!TQUJMe]QP#!(J!SOQN!QPWQR!O]!NOQUQfMQP!\OJLQP!

LKN! UQQP! KPLQJQ! VXYKLQSQXYKPMVSQP! MP! UKPU! NJQLQP! TMe! KPLQJQ!

JKPL[OOJ\KKJLQP#!

!

• -Q! ]OJOVMNQMNV]JOQ[QP! RMeWQP! MP! VNKKN! UOQLQ! JQVbRNKNQP! O]! NQ! RQ[QJQP!

[OOJ!cbRNJKd!YOUQVNQJWNQTQNOPH!PQN!KRV!fQ!LOQP![OOJ!NJKLMNMOPQQR!TQNOP#!

!

$KSQP[KNNQPL! WKP! UQVNQRL!\OJLQP! LKN! bRNJK! YOUQVNQJWNQTQNOP! bMNVNQWQPL! ]JQVNQQJN! MP!

KUJQVVMQ[Q! OSUQ[MPUQP#! (J! \OJLN! \QMPMU! VXYKLQ! [KVNUQVNQRLH! \KN! fMXY! [QJNKKRN! MP! QQP!

RKKU!SKNQJMKKR[QJRMQV#!1OUQRMeWV! MV!QXYNQJ!PMQN!KRRQ!VXYKLQ!fMXYNTKKJ![OOJ!YQN!TRONQ!OOU#!

4QN! bMN[OQJQP! [KP! TMeWOSQPLQ! ]JOQ[QP! O]! KKPUQNKVN! SKNQJMKKR! WKP! LKKJOS! PbNNMUQ!

TMeWOSQPLQ! MPZOJSKNMQ! O]RQ[QJQP#!-OOJ! VNQJWNQ]JOQ[QP! bMN! NQ! [OQJQP! O]! ]JOQZVNbWWQP!

LMQ! KKPUQNKVN! fMeP! LOOJ! fbbJ?! OZ! VbRZKKNO]ROVVMPUQPH! WKP! PKUQUKKP! \OJLQP! OZ! LQ!

JQVMLbQRQ!VNQJWNQ!PK!QQP!SMP!OZ!SQQJ!RKPUQ!KKPNKVNMPUV]QJMOLQ!POU!NOQJQMWQPL!MV!OS!QQP!

VNJbXNbJQRQ!JOR!NQ![QJ[bRRQP#!

!

4QN! UQTJbMW! [KP! '456! MP! MPLbVNJMgRQH! SKJMQPQH! OZ! MP! XYQSMVXY! [QJOPNJQMPMULQ!

OSVNKPLMUYQLQP! RMeWN! O]! QQJVNQ! fMXYN! KKPUQSOQLMUL! NQ! WbPPQP! \OJLQP#! 3QJLQJ!

OPLQJfOQWH!KR!LKP!PMQN!SQN!KKPUQ]KVNQ!TQ]JOQ[MPUVSQNYOLQP!fKR!SOQNQP!bMN\MefQP!OZ!LMN!

SKNQJMKKR! YQN! NJKLMNMOPQQR! TQNOP! fKR! [QJLJMPUQPH! QQPV! YQN! [ORLOQPLQ! W\KRMNKNMQZ! QP!

UOQLWOO]!WKP!UQ]JOLbXQQJL!\OJLQP!O]!UJONQ!VXYKKR#!

!
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! F"!
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PN$WbOLUU\UUR\UW\QRS$QR$NNR$WbOLUU\[aO[WWQRS$ZUR$:???$VSiO$

!
)LMNNOPQRS$@@I$,NVQPPNOPN$ONRS\NZN]URPN]QRS$ZUR$PN$a][NLW\bddNR$ZUR$YN\$MN\[R\TaN$9&*672g$\N$eQf\NR$UUR$
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! F,!

!
)LMNNOPQRS$@BI$,NVQPPNOPN$ONRS\NZN]URPN]QRS$ZUR$PN$a][NLW\bddNR$ZUR$YN\$MN\[R\TaN$:(672g$\N$eQf\NR$UUR$PN$
WbOLUU\UUR\UW\QRS$QR$NNR$WbOLUU\[aO[WWQRS$ZUR$:???$VSiO$

!
)LMNNOPQRS$@DI$,NVQPPNOPN$ONRS\NZN]URPN]QRS$ZUR$PN$a][NLW\bddNR$ZUR$YN\$MN\[R\TaN$9&*672g$\N$eQf\NR$UUR$
PN$WbOLUU\UUR\UW\QRS$QR$NNR$WbOLUU\[aO[WWQRS$ZUR$:?1???$VSiO$
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