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 UPGRRCL @W ?J��PK?UGg A?L @C AMSLRCB QMKCFMU ?Q

RFC KMQR GKNPCQQGTC �P?@GA RPC?RGQC GL RFC DGCJB MD KSQGA� 2FC K?LSQAPGNR MD

RFGQ @MMI �LSK@CPCB ����� PCQCPTCB ?R $?g RGFf *G@P?PW MD 'QR?L@SJ
 GQ ? BGDDCPCLR

K?LSQAPGNR MD RFGQ @MMI AMKNJCRCJW ?LB GL D?AR
 GQ RFC DGPQR F?LBUPGRRCL AMNW MD

RFC @MMI MD  K� CV@g Q� 2FC RGRJC ?LB RFC K?RRCPQ MD BGDDCPCLR AF?NRCPQ MD RFGQ

@MMI
 GL QMKC A?QCQ ?PC BGDDCPCLR DPMK RFC MRFCP AMNGCQ ?LB GL MRFCP A?QCQ ?PC

GL AMKKML� 2FC K?RRCPQ MD LGLC AF?NRCPQ MD RFC DGPQR UPGRGLE ?LB QGV AF?NRCPQ

PCK?GLCB DPMK RFC QCAMLB UPGRGLE K?IC BGDDCPCLAC� 1MKC MD BGDDCPCLACQ ?PC ?Q
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DMJJMUQ�

� 2FC QRWJC MD BCTGBGLE C@RS@g M�G@g �RFC DPCRQ� RF?R A?SQCQ RUM BGDDCPCLR

RFCMPGA?J AWAJC� 2FC MRFCP NMGLR GQ RF?R QMKC K?RRCPQ JGIC GQf Rf GF?g @ �RFC

?AAMPB?RSP? MD GLQRPSKCLRQ� MP RFC RSLC MD QMKC KSQGA?J GLQRPSKCLR JGIC

!F?LE ?LB /?g LSg L DMP NCPDMPKGLE BGDDCPCLR QWAJCQ
 MP K?RRCPQ MD QWAJCQ RF?R

F?TC LM AMKKML LMRC QA?JCQ RMECRFCP ?PC MKGRRCB� 'LQRC?B MD MKGRRCB K?RRCPQ


LCU K?RRCPQ F?TC @CCL ?BBCB JGIC RFC A?SQCQ MD BGQQML?LAC
 R?@JCQ MD

RP?LQNMQCB AWAJCQ
 RFC CDDCAR MD RFC KMBCQ ?LB RFC KCRFMB MD PCAMPBGLE LMRCQ�

-D AMSPQC
 GL K?LW A?QCQ
 RFC AMKKML K?RRCPG?J MD @MRF UPGRGLEQ BGDDCP GL

OS?LRGRW ?LB OS?JGRW MD RFC K?LLCP MD CVNPCQQGLE MP CVRCLBGLE RFC QS@HCAR�

2TEHRHL +HSDQ@QX  RODBSR HM 1@VGf  K� QV@g Gf

@W� $Sg MHCG +MPGWM

1@VGf @K� QV@g Gf EHg 2G@QGf �H  RL@g � @ K�,@KHJ @K�%@SS@g Gf 
 @W 1F?F?g @ ?J�"Gg L

�Ff K?B 1?K



?g LGg � RFC 1SDG PCJGEGMSQ JCARSPCP ?LB 1SLLGR RP?BGRGMLGQR� ?Q GR KSQR

@C ?NNPMNCP?RCB
 F?Q LMR @CCL N?GB QAGCLRGDGA ?RRCLRGMLQ UGRF GRQ ?JJ T?JS?@JC

QNCAGDGA?RGMLQ ?Q ? QNPGRS?J RCVR GL .CPQG?L JGRCP?RSPC�

1RSBGLE ×1 @VGf @ K� QV@g Gf × F?Q FGEF GKNMPR?LAC LMR MLJW GL RFGLIGLE MD

KMTCKCLR ?LB AMKNJGRGML MD .CPQG?L ELMQRGA NPMQC UPGRGLEQ @SR ?JQM GL RFC

DGCJB MD QRSBGLE NMCRPW QNCAG?JJW GL KC?LGLEQ ?LB JGLES?J AMLQGBCP?RGMLQ MD

&f ?g DGXf �Q NMCK�

-LC MD RFC CKKGLCLR QNCAGDGA?RGMLQ MD RFGQ RCVR GQ RF?R RFC KWQRGA?J QS@HCARQ

F?TC LMR CVNPCQQCB RFCMPG?ARJW GL RFC DMPK MD BCDGL?RGMLQ� $MP �Ff K?B 1?K



?g LGg 


QSDGQK AMLACNRQ U?Q LMR ? QS@HCAR RF?R A?L @C CVNPCQQCB CVNJ?L?RMPW
 NCPF?NQ

DPMK RFGQ NMGLR MD TGCU UC A?L NSR GLRM AMLQGBCP?RGML 1@VGf @K� QV@g Gf ?Q ?

PCDJCV MD GLRCJCARS?J TCPQGDGCB ?LB ?CQRFCRGA MD ×)FSP?g Q?g L 1SDGQK×

$GPQR
 RFC ?SRFMP GL RFGQ ?PRGAJC F?Q ? @PGCD ?LB ECLCP?J JMMI ?R RFC
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AGPASKQR?LAC MD AMKNJGRGMLQ MD .CPQG?L ELMQRGA NPMQC JGRCP?RSPC GL RFC �RF � �RF

��& ACLRSPW ?LB RFCL F?Q BC?JR UGRF RFC NMQQG@GJGRW MD PCQC?PAF GL 1 @VGf

@K� QV@g Gf DPMK BGDDCPCLR ?QNCARQ RM QFMU AJC?PCP IGLB MD 1SDGQK JGRP?PW BCTGACQ

GL RFGQ UMPI�

2NLD 2@LOKDR NE SGD 5@KT@AKD /DQRH@M ,@MTRBQHOSR HM

2@HMS � /DSDQRATQF

AX�  
 1Tg Gf A@JGRG@g M

.?PGQ KSQCSK QFMUCB ? QCJCARCB AMJJCARGML MD RFC 'QJ?KGA K?LSQAPGNRQ MD

'LQRGRSRC DMP -PGCLR?J 1RSBGCQ MD 0SQQGC 1AGCLACQ �A?BCKW �1?GLR .CRCPQ@SPE

@P?LAF 
 .CRPMEP?B GL ������

2FC A?R?JMESC MD RFGQ AMJJCARGML U?Q NS@JGQFCB UGRF QMKC GLRPMBSARGML

GLAJSBGLE �L?RMJW 1M@RAF?I�Q DMPCU?PB
 RFC K?WMP MD 1?GLR .CRCPQ@SPE ?R RF?R

RGKC
 (?AOSCQ !FGP?A
 RFC GLASK@CLR K?WMP MD .?PGQ
 RFC K?L?ECP MD .?PGQ

KSQCSK
�� ?LB UGRF ? AMKNPCFCLQGTC GLRPMBSARGML @W RFC NCL MD RFPCC

AJC?P�QGEFRCB NPMDDCQMPQ GL RFC DGCJB MD RFC FGQRMPW MD @MMI ?LB UPGRGLE GL 'QJ?K

UMPJB GL ����� ��&�� 'L RFGQ ?PRGAJC
 KC?LUFGJC GLRPMBSAGLE RFC MJB

K?LSQAPGNRQ MD /SP?g L
 QMKC �P?@GA
 2SPIGQF ?LB &C@PCU RCVRQ ?LB ?JQM ?DCU

.CPQG?L K?LSQAPGNRQ F?TC @CCL GLRPMBSACB RF?R RFCGP AF?P?ARCPQ F?TC @CCL

KCLRGMLCB GL MPBCP MD RFCGP UPGRGLE RGKC�

2NLD -NSDR NM SGD $CHSHNM NE 3@g QHg JG�H 1@RGHg CHg

AX� ,@GCHg %@Q@G@g MHg ,TME@QHC

3@g QHg JG�H 1 @ RG Hg CHg � UPGRRCL @W +Gg PX?g +SFf ?KK?B &f ?WB?P "SEF?J?g R F?Q

QGELGDGA?LRC GL QMKC PCQNCARQ� DGPQR PCTGCUGLE ?PRGQRGA ?LB JGRCP?PW UMPIQ MD

NMCRQ
 GJJSQRP?RMPQ
 QGLECPQ
 ��� MD )FSP?g Q?g L� 1CAMLB
 CVNJ?GLGLE FMU RFC

+MLEMJCQ @CAMKC +SQJCK ?LB KCLRGMLGLE PCJGEMSQ RFMSEFRQ ?LB GBC?Q MD

BGDDCPCLR ?PC?Q
 3QGLE ? T?QR ?KMSLR MD FGQRMPGA?J
 JGRCP?PW ?LB RFC 1Sg DGg QR
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QMSPACQ ?LB ?AASP?AW GL KCLRGMLGLE CV?AR QMSPACQ @W RFC ?SRFMP
 PCTGCUGLE RFC

UPGRRCL QMSPACQ F?TC @CCL SQCB ?LB CRA�

1MKC LMRGA?@JC NMGLRQ GL CBGRGLE 3@g QHg JG�H 1@RGHg CHg ?PC� LMR RM @C AMKNJCRCB

RFC #LEJGQF RP?LQJ?RMP ?LB CBGRMP�Q GLDMPK?RGML MD RFC @MMI
  CGLE SLLCACQQ?PW

QMKC MD RFC .CPQG?L CBGRMP�Q CVNJ?L?RGMLQ ?LB #LEJGQF CBGRMP ?LB RP?LQJ?RMP�Q

?LLMR?RGMLQ 
 +CLRGMLGLE RFC K?LS?J LSK@CP UFGAF F?Q AMKC GL �P?@GA RCVR

GQ CVRP?
 RFC J?AI MD QNCAG?J PCAMPBGLE QMKC MD L?KCQ
 KCLRGMLGLE GLAMPPCAR

KC?LGLE DMP QMKC MD UMPBQ ?LB RCPKQ
  CGLE R?KNCPCB�UGRF QMKC AMSNJCRQ

?LB FCKGQRGAFCQ GL PCE?PBQ MD PFWRFK ?LB KC?LGLE ?LB��� �

3GD /NRHSHNM NE SGD !NNJ @K�,@VCf @G HM $WOQDRRHMF SGD

,HQ@BKDR NE 0TQ@g M

AX� ,@MRf Tg Q /@GKHU@g M

@K�,@VCf @G



 M )@G@S (



I@g Y @K�0TQ�@g M UPGRRCL @W 1?WWGB +SPRGXf ?g



�JGg G@L�G

&f SQ?WL G@L�G +Sg Q?UGg ILMUL ?Q



�J?K SJ�&SB?g ���� � ��� ��&��� &C F?Q

BCDCLBCB FGQ MUL GBC? ?@MSR RFC KGP?ACJQ MD /SP?g L �1f ?PD?F� UGRF K?LW

PC?QMLQ� &C GL ?BBGRGML MD PCQNCARGLE ML RFC CJMOSCLAC ?LB RFC TCPQC MD

/SP?g L
 F?Q ILMUL RFCK ?Q RFC K?LLCP MD /SP?g L�Q KGP?AJCQ ?LB KCLRGMLCB

RFCK ?Q ×1f ?PD?F×

 1DUHDV NM -DV $CHSHNM NE 2HMCA@g C -@g L@G AX 9f @GHg QHg 2@L@QP@MCHg

!X� ,TJGS@g Q *TL@XKHg

2HMCA@g C -@g L@G @W 8f ?FGg PGg 1?K?PO?LBGg F?Q @CCL CBGRCB ?LB NS@JGQFCB RUM

RGKCQ QM D?P� 2FGQ UMPI DMP RFC DGPQR RGKC CBGRCB @W �Ff K?B �g R?QF ?LB

NS@JGQFCB GL 'QR?g L@SJ
 ���� ��"� 2FCL "P� +SFf ?KK?B  ?g OGP )?K?g J ?J�"Gg LGg

CBGRCB RFGQ @MMI @?QGQ ML 2?g QFICLR K?LSQAPGNR � RFC SLQCCL AMNW @W �Ff K?B

�g R?QF � ?LB NS@JGQFCB GR ?R RFC 5PGRRCL &CPGR?EC .S@JGA?RGML !CLRCP GL �����
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�JRFMSEF RFC PCACLR CBGRGML MD 2 HMCA@g C - @g L@G F?Q PCKMTCB QMKC

AMPPSNRGML ?LB KGQQNCJRCB CVGQRCB GL 2HMCA@g C -@g L@G CBGRCB @W �Ff K?B �g R?QF


@SR GQ LMR D?P DPMK BCAPC?QCQ ?LB CPPMPQ GRQCJD� RFGQ ?PRGAJC GQ QRSBGLE RFC CPPMPQ

PCJ?RCB RM RFC UMPBQ PCAMPBGLE
 KC?LGLEJW ?LB RP?LQJ?RGML?J KGQR?ICQ ?LB

NPGLRCB CPPMPQ GL PCACLR CBGRGML MD RFGQ UMPI�

3GD  OODMCHW NE 2G@A@g MJ@g Q@GHg �R ,@IL@



@K� MR@g A

AX� ,TGf RHM )@



E@QHg ,@Yd G@A

+SFf ?KK?B G@L�G



�JGg G@L�G +SFf ?KK?B 1F?@?g LI?g P?FGg @CE?L RM UPGRC

,@IL@



@K� MR@g A GL ��� ��&� ?LB DGLGQFCB GR GL ��� ��&� ?LB QCLR GR DMP 1SJRf ?g L

�@Sg 1?



Gg B 'g JIF?g LGg �

5GRF 1SJRf ?g L�Q BC?RF ?LB NJ?LBCPGLE 0S@



�G 0?QFGg BGg 
 FGQ @MMI @CA?KC

CVRGLAR� 1MKC WC?PQ J?RCP
 1F?@?LI?P?F�Gg UPMRC ?LMRFCP AMNW DMPK FGQ @MMI

UGRF ? LCU GLRPMBSARGML UGRFMSR KCLRGMLGLE L?KC
 BC?JR UGRF PCKCK@CPGLE

J?SB?@JC OS?JGRGCQ MD 1SJRf ?g L +SFf ?KK?B 'g JIF?g LGg ���� ��&� ?LB FGQ KGLGQRCP

)F?UH?F 8?I?PGg W?g



�@B ?J�0?Ff K?g L�

,@IL@



@K� MR@g A AMLR?GLQ RUM GLRPMBSARGMLQ� 'L RFC DGPQR GLRPMBSARGML


NP?GQGLE MD 1SJRf ?g L �@Sg 1?



Gg B ?LB %FGg W?g RF ?J�"Gg L +SFf ?KK?B 0?QFGg BGg F?Q @CCL

KCLRGMLCB� 'L RFC QCAMLB MLC ?Q RFC @MMI�Q GLNJGAGRC
 NP?GQGLE 1SJRf ?g L ?LB FGQ

KGLGQRCP UGRFMSR KCLRGMLGLE RFCGP L?KCQ F?Q @CCL PCAMPBCB�

1MKC BCA?BCQ ?DRCP ,@IL@



@K� MR@g A
 %FGg W?g RF ?J�"Gg L G@L�G



�JGg ,?g WG@

$?PWSg K?BGg 
 UPMRC ?L ?NNCLBGV DMP GR ?LB CVNPCQQCB RFC CTCLRQ DPMK RFC CLB MD

1SJRf ?g L �@Sg 1?



Gg B BWL?QRW RGJJ RFC RGKC MD )F?UH?F



�JGg +S�?WWGB� �NN?PCLRJW


QMKC N?PRQ MD $?PWSg K?BGg �Q ?NNCLBGV CLRCPCB GLRM RFC RCVR MD ,@IL@� @K� MR@g A

UFGJC @GLBGLE ?LB ?Q RFC Q?KC DMPK F?Q @CCL CBGRCB ?LB NS@JGQFCB� �2CFP?L


�KGPI?@GP
 �����
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,TGQG@g Hg  Y )HMR�H



(RGP �2NLD 2D@KR L@CD NE KNUD�

AX�



(L@g C @K�#Hg M 2G@XJG @K�'f TJ@L@g Hg

,TGQ@G@g Hg  Y )HMR�H



(RGP �? EP?NFGA TGCU RM RFC /?g H?g PGg B QC?JQ� GQ ? RGRJC MD ?

@MMI UFGAF U?Q NS@JGQFCB GL 2CFP?L
 ����� 2FGQ @MMI GLRPMBSACQ QCTCL IGLB

MD QC?JQ� �� 2FC QC?JQ UGRF FGEF OS?JGRW DPMK TGCU NMGLR MD A?RMEP?NFW


AMKNMQGRGMLQ
 BCAMP?RGMLQ ?LB QMAG?J NMQGRGML MD MULCPQ
 �� 2FC QC?JQ QGKGJ?P

RM RFC DGPQR EPMSN ?LB ?AAMSLR ?Q RFC QCAMLB QC?JQ MD RFCGP MULCPQ� �� 2FC QC?JQ

DMP AMKKML NCMNJC� �� %MMB K?BC QC?JQ DMP RFC AJCPEW �� 2FC QC?JQ DMP T?JGB

HM@Q
 �� 2FC QC?JQ @W RFC L?KC MD



�JGg ?LB RFC QC?JQ UFGAF RFC NPCDGV MD



�@B

F?Q @CCL SQCB GL � 2FC QCAMLB N?PR MD RFC @MMI @CJMLEQ RM GLRPMBSAGLE

GJJSQRP?RCB QC?JQ�

'L ?BBGRGML RM RFC @CLCDGRQ MD RFGQ UMPI
 QMKC KGQR?ICQ ?LB CPPMPQ F?TC

@CCL KMMRCB ML GR UFGAF AMLQGQR MD� RFC J?AI MD QAGCLRGDGA BGTGQGML ?LB

M@QCPTGLE JMEGA?J NPGLAGNJCQ
 LMR KCLRGMLGLE RFC CV?AR QGXC ?LB DMPK MD RFC

QC?JQ
 LMR KCLRGMLGLE RFC CV?AR LSK@CP MD RFC SQCB BMASKCLRQ
 @CGLE

SLQMPRCB� MSR GL PCUPGRGLE RFC RCVR MD RFC QC?JQ
 GL?RRCLRGML RM RFC PFWRFK MD

.CPQG?L NMCK UFGJC PCAMPBGLE RFC QC?JQ
 @CGLE SLD?KGJG?P UGRF RFC ASPPCLR

PGKGLEQ GL RFC /?g H?g P CP? ?LB��� �

3GD /DQRH@M ,@MTRBQHOSR "@S@KNFTD NE 3TQJL@MHRS@M� RGJG@A@C

,@MTRBQHOSR (MRSHSTSD @MC ,@MTRBQHOSR "@S@KNFTD NE -@SHNM@K +HAQ@QX

AX�  Gf L@C�1HYf @g 1@Gf Hg LHg 1Hg R@G

2SPIK?LGQR?L � �QFIF?@?B K?LQSQAPGNRQ 'LQRGRSRC ?LB �QFIF?@?B ,?RGML?J

*G@P?PW AMLR?GL ?J?PEC LSK@CPQ MD RFC .CPQG?L ?LB �P?@GA K?LSQAPGNRQ� 2FC

K?LSQAPGNRQ A?R?JMESC MD �QFIF?@?B ,?RGML?J *G@P?PW SLBCP RFC QSNCPTGQGML

MD 1?WD �JJ?g +SB?@@GP
 U?Q NS@JGQFCB GL ����
 RFC .CPQG?L K?LSQAPGNRQ

A?R?JMESC MD 2SPIK?LGQR?g L�Q K?LSQAPGNRQ 'LQRGRSRC GL ?BBGRGML RM RFC .CPQG?L
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K?LSQAPGNRQ MD �QFIF?@?B ,?RGML?J *G@P?PW U?Q NS@JGQFCB ?LB CDDMPRCB @W



�JGg

1f ?BP?g Gg )FSGg �/MK� �g W?R �JJ?g F +?P



?QFGg �Q *G@P?PW
 �QFIF?@?B !SJRSP?J

�RR?AFC MD '�0� MD 'P?L�Q #K@?QQW�
 �R RFC DGPQR .?PR MD RFGQ A?R?JMESC
 ���

RGRJCQ MD K?LSQAPGNRQ ?LB GL GRQ ?NNCLBGV ��� RGRJCQ MD K?LSQAPGNRQ F?TC @CCL

GLRPMBSACB� 1MKC NMGLRQ ?PC LMR?@JC ?@MSR RFGQ A?R?JMESC� 1CTCP?J AMNGCQ MD

MLC K?LSQAPGNR F?TC LMR @CCL QCR GL MPBCP MD RFCGP UPGRGLE RGKC� 2FC J?AI MD

QMKC GLBCVCQ GL N?PR MD GLBCVCQ ?PC M@TGMSQC� RFC GLBCV MD AMBCAMJMEW
 RFC

A?R?JMESC MD WC?P@MMI MD UPGRGLE K?LSQAPGNRQ ?LB ?JNF?@CRGA GLBCV MD RFCGP

GLAGNGR ?LB CVNJGAGR� 2FC CVGQRCLAC MD ?L #LEJGQF GLRMPBSARGML ?@MSR KCLRGMLCB

A?R?JMESCQ U?Q LCACQQ?PW DMP SQCGLE ?JJ PCQC?PAFCPQ GL RFC DGCJBQ MD QRSBGLE 'P?L

?LB 'QJ?K�

 1DRD@QBG NM SGD 'HRSNQX NE !@FGC@g C

AX�  
 ,
 1Tg Gf A@JGRG@g M

� @MMI ML 3@g QHg JG�H !@FGC@g C �UPGRRCL @W )F?Rf G@  ?EFB?g BGg ×������� ��&×�

U?Q NS@JGQFCB @W RFC L?KC MD -@G@g C�H  g LTg YHRGHg �XH (RK@g LHg U@ / @g XF @g G�H

(ISHL@g



Hg �XH ,TR@KL@g M@g M #@Q /@QSTU�H 3@g QHg JG�H !@FGC@g C GL 8SPGAF
 1UGQQ
 ����


2FGQ @MMI U?Q RP?LQJ?RCB @W +SFf ?KK?B &f SQ?WL 1?g IGR ?LB NS@JGQFCB GL

2CFP?L �,GE?g F�G +S



?g Qf GP .S@JGA?RGML�� 2FC K?GL @MMI GLAJSBCQ MLC

GLRPMBSARGML
 RFPCC N?PRQ ?LB MLC ?NNCLBGV ?LB RFC .CPQG?L RP?LQJ?RMP F?Q

?BBCB RUM MRFCP ?NNCLBGVCQ DMP KMPC NPMDGR�

'L GLRPMBSARGML MD RFC @MMI
 RFC ?SRFMP F?Q BC?JR UGRF RFC NMJGRGA?J
 QMAG?J

?LB ASJRSP?J AMLBGRGMLQ MD )F?Rf Gg @�G  ?EFB?g BGg �Q CP? ?LB FGQ CBSA?RGML?J

?RRGRSBCQ
 RC?AFGLE ACLRCPQ GL RFC DGDRF ACLRSPW ?LB ��� &C F?Q CV?KGLCB QMKC

K?RRCPQ JGIC RFC GLDJSCLAC MD &f ?BGg RF ILMUJCBEC ML RFC JGRCP?RSPC MD @GMEP?NFW


RFC @?QC ?LB RFC NMQGRGML MD  ?EFB?g B GL DMPKGLE QAGCLACQ MD RGKC ?LB RFCGP

BCTCJMNKCLR
 )F?Rf Gg @  ?EFB?g BGg �Q @GMEP?NFW ?LB ��� ?R RFC DGPQR N?PR� 2FC QCAMLB
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N?PR F?Q @CCL ?JJMA?RCB RM RFC CBSA?RGML QS@HCAR ?LB F?Q BC?JR UGRF CVNJ?GLGLE

K?RRCPQ JGIC� @CEGLGLE MD 'QJ?KGA RC?AFGLE
 RFC NMQGRGML MD 'QJ?K GL RC?AFGLE


RC?AFGLE KCRFMBQ ?LB ��� 2FC RFGPB N?PR ML RFC RGRJC MD QAGCLRGQRQ� QMAG?J @?QC

F?Q CVNJ?GLCB QMKC RMNGAQ JGIC RFC PCJ?RGMLQFGN MD QAGCLRGQRQ UGRF EMTCPLKCLR

?LB NCMNJC RMECRFCP
 RFCGP DGL?LRG?J AMLBGRGMLQ
 ���

2FC ?NNCLBGV MD RFGQ @MMI GLAJSBCQ QS@HCARQ ML RFC PMMRQ MD RFC 'QJ?KGA

CBSA?RGML?J QWQRCK
 CBSA?RGML?J QRPSARSPCQ 
 ASJRSP?J ?LB QAGCLRGDGA QCKGL?PQ


KCRFMBQ MD RC?AFGLE ?LB RFC RP?LQJ?RMP F?Q ?BBCB RUM MRFCP ?NNCLBGVCQ DMP

KMPC @CLCDGR � 2FC RGRJC MD RFC DGPQR ?NNCLBGV GQ A?JJCB ×,?g I?g KGg F?g W�G

1?@?TGg W?F×� &C F?Q RP?LQJ?RCB ?LB OMSRCB RFC UPGRGLEQ MD QGV BGDDCPCLR

PCQC?PAFCPQ ?LB QAGLCRGQRQ ?@MSR RFGQ @MMI�

�1DLDLADQ SGD .KC /QNEDRRNQ�


�

AX� )Tg X@g )@G@g MA@JGRG

2FC J?RC .PMD 1?WWGB &f ?Q?L /?g Xf Gg 2f ?@?g Rf ?@?g �Gg ����� � ���� *�&�� GQ MLC MD

RFC NPMKGLCLR .CPQG?L J?LES?EC ?LB JGRCP?RSPC NPMDCQQMPQ ?LB DMSLBCPQ MD

2?@PGg X 3LGTCPQGRW GL ���� *�&�

&C QRSBGCB .CPQG?L JGRCP?RSPC ?LB 'QJ?KGA QAGCLACQ @W SQGLE MJB ?LB LCU

KCRFMBQ MD QCKGL?PW ?LB SLGTCPQGRW� 2FC J?RC 1F?WIF



�JGg �I@?P "?FPGg ?LB

��g W?R �JJ?g F +Gg PX?g



�@B �JJ?g F +SHR?FGBGg UCPC FGQ QNPGRS?J JC?BCPQ GL QCKGL?PW

?LB FGQ SLGTCPQGRW NPMDCQQMPQ UCPC �Ff K?B  ?FK?LW?g P ?LB  ?BGg



?J�8?K?g L

$SPSg X?g LD?P� &GEF KCKMPW ?LB GLRCJGECLAC
  CGLE BMKGL?LR ML RFC �P?@GA

J?LES?EC ?LB JGRCP?RSPC ?LB AMKNJGA?RCB .CPQG?L � �P?@GA RCVRQ��� ?PC MD FGQ

CKKGLCLR QAGCLRGDGA AF?P?ARCPQ�

&C F?Q JCDR DCU NS@JGQFCB UMPIQ QM RF?R ACPRGDW FGQ BMKGL?LAC ML RFC

'QJ?KGA QAGCLACQ ?LB MJB .CPQG?L RCVRQ�

1MKC MD FGQ UMPIQ ?PC CBGRGLE ?LB UPGRGLE K?PEGL?J LMRCQ MD 3@IQ HA@ S
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@K� Gf Q@g Q V@ 3@RKHg X@S @K� AQ@g Q @W



�@B ?J�0?XX?g O  ?WE "?L@GJGg 
 �LLMR?RGML ?LB

LMRCQ ML 3@I@g Q HA @ K �2 R@ KE @W &GLBSg 1F?g F ,?IFH?T?g LGg 
 QCTCP?J ?PRGAJCQ GL

,@F@YHM NE 3@AQHY %@BTKSX NE + HSDQ@ STQD ?LB QMKC LMRCQ GL K?E?XGLCQ MD

8@g CHF@Q� 8@FGL@g ?LB 1@g GM@L@g X�H *HS@g A�

2Hg X@g Gf @S � M@g L@G

3Q@MRK@SDC AX� 'f @g IHg ,Hg QY@g  ATg 3f @g KHA ,TIS@GHC 9@MI@g MHg

/QDRDMSDC AX� #Q
 *Hg X@g MTg RG JHg X@g MHg '@ES +@MF

$CHSDC AX�



 KHg 2Tg QHg

2FC NPCQCLR ?PRGAJC
 UPGRRCL @W +GPX?g



�JGg �I@?P )F?g L �g HSB?g L@?g QFGg �WG

2Sg NIF?g L?F
 F?Q @CCL RP?LQJ?RCB @W� &?g HGg +Gg PX?g �@Sg 2f ?g JG@ +SHR?Ff GB 8?LH?g LGg GL

���� ��&�

�R RFC @CEGLGLE MD RFGQ ?PRGAJC
 RFC RP?LQJ?RMP F?Q LMR Q?GB RFC PC?J ?SRFMP�Q

L?KC ?LB F?Q KCLRGMLCB FGK ?Q ? NCPQML GL FGQ MUL RGKC�

2FGQ ?PRGAJC F?Q Q?GB ?@MSR RFC ?ARGMLQ ?LB PC?ARGMLQ MD RFC L?RSP?J

NFCLMKCL?Q
 RFC ?NNC?P?LAC ?LB BCQRPSARGML MD RFC UMPJB 
 QMAG?J AMLBGRGMLQ

MD NCMNJC
 RFC K?RRCP MD AGTGJGX?RGML ?LB ��� � QMKC AF?NRCPQ MD NJ?KCPGWML F?Q

@CCL L?PP?RCB
 RMM�

-TYG@S @K� METR V@ 1@VCf @S @K�,@IKHR

!X� 1@LHCf @g M !HGC@g C

-TYG@S @K� METR V@ 1@VCf @S @K�,@IKHR GQ ? @MMI ML �P?@GA NPMTCP@Q
 UPGRRCL

@W +SFf ?KK?B G@L�G



�JGg G@L�G



�@B �JJ?g F
 MLC MD RFC Q?ECQ GL RFC �RF ACLRSPW

�BCAC?QCB GL ��� ��&��� &C F?Q UPGRRCL RFGQ @MMI ML K?LW �P?@GA NPMTCP@Q

UFGAF F?B @CCL AMPPSNRCB KCL?LGLEJW MP TCP@?JJW GL J?LES?EC MD �P?@ LMPK?J

NCMNJC RGJJ FGQ RGKC� 2FC ?SRFMP
 DGPQRJW F?Q KCLRGMLCB RFC AMPPCAR DMPK MD RFC
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NPMTCP@Q ?LB RFCGP SQGLE RGKC
 RFCL F?Q NMGLRCB RM RFC NCMNJC�Q KGQR?IC GL

SQGLE RFCK� 2FC SLGOSC ?LB AMKNJCRC AMNW MD -TYG@S @K� METR V@ 1@VCf @S

@K�,@IKHR LSK@CPCB ����� GQ PCQCPTCB ?R 4?XGg PGg *G@P?W GL 7?XB
 UPGRRCL GL ���

��&�

%@QG@MF�H ,Hg QY@g (AQ@g GHg L (Rf E@G@g MHg

AX�



 AA@g R�



@KHg 2G@g GHCHg



 KHg  A@g CH

%@QG@MF�H ,Hg QY@g (AQ@g GHg L GQ ? BGARGML?PW UPGRRCL @W +Gg PX?g 8f ?FGg P ?J�"Gg L

'@P?g FGg K 'Qf D?F?g LGg GL ��� ��&� +Gg PX?g '@P?g FGg K �BCAC?QCB GL ��� ��&�� � RFC QML

MD +Gg PX?g 1F?g F &f SQ?WL 1f ?D?TGg U?Q RFC KGLGQRCP MD RFC 1f ?D?TGB 1F?g F 'QK?g



Gg J� &C


 GL MPBCP MD FGQ BGARGML?PW F?Q QCR × ?g @× ?Q RFC DGPQR JCRRCP ?LB ×D?Qf J× ?Q RFC J?QR

MLC� 2FGQ BGARGML?PW F?Q QR?PRCB UGRF RFC RCPK ×�g P?g × ?LB CLBCB RM ×7?XB?g BGg ×

UMPB� +Gg PX?g '@P?g FGg K F?Q SQCB K?LW NMCKQ DPMK BGDDCPCLR NMCRQ ?Q AGR?RGMLQ

?LB KMQR AMSNJCRQ @CJMLE RM $GPB?UQGg 
 �LT?PGg 
 8f ?FGg P $?g PW?g @Gg ?LB )?K?g J

?J�"Gg L 'QK?g



Gg J 'Qf D?F?g LGg � +Gg PX?g '@P?g FGg K F?Q SQCB RFC KCRFMB MD QMKC NCMNJC

JGIC +SFf ?KK?B G@L�G &GLBSg QF?g F ,?IFH?T?g LGg 
 RFC ?SRFMP MD 2f @Gf @g Gf @K�%TQR DMP

AMKNGJGLE FGQ BGARGML?PW ?LB FGQ BGARGML?PW F?Q @CCL MLC MD RFC QMSPACQ UFGAF

F?Q @CCL SQCB DMP J?RCP BGARGML?PGCQ QSAF ?Q ,@IL@



@K�%TQR @W 1?PT?PGg 


%@QG@MF�H )@G@g MFHg QHg � !TQG@g M�H 0@g Sf H



?LB &GHg X@g SG @K�+TFG@g S


1MKC AMNGCQ MD RFGQ BGARGML?W ?PC PCQCPTCB ?R RFC !CLRP?J *G@P?PW MD 2CFP?L

3LGTCPQGRW
 2FC 'QJ?KGA !MSLAGJ �QQCK@JW *G@P?PW 'LQRGRSRC MD *SEF?R

,?g K?F��G "GFIFSB?g 
 4?XGg PGg �WG 7?XB JG@P?PW
 2FC JG@P?PW MD 1F?FGg B +SRf ?FF?PGg 
���

/QNE
  Gf L@C  g S@RG�R !HNFQ@OGX

3Q@MRK@SDC AX� 3TEHg P '
2TAGf @g MHg

.PMD� �Ff K?B �g R?QF U?Q @MPL ?R MLC MD RFC TGJJ?ECQ GL 2SPICW
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&C N?QQCB FGQ CJCKCLRPW CBSA?RGML ?R BGDDCPCLR AGRGCQ MD 2SPICW�

&C CLRCPCB RM &GEF AMJJCEC DMP RC?AFCP�Q RP?GLGLE ?LB QRSBGCB GL RFC AMSPQC

MD 2SPIGQF JGRCP?RSPC ?LB J?LES?EC� &C ?JQM U?Q ?RRCLBGLE GL .PMD� 0GRRCP�Q

&CJKSg RF AJ?QQ ?R $?ASJRW JCRRCPQ MD 'QR?g L@SJ 3LGTCPQGRW ?LB JC?PLR RFC .CPQG?L

?LB 2SPIGQF J?LES?EC� .PMDCQQMP QCJCARCB FGK ?Q FGQ ?QQGQR?LR� �DRCP EP?BS?RGLE

FC U?Q GL NMQGRGML MD ?QQGQR?LR NPMDCQQMP GL RFC AMSPQCQ MD �P?@GA ?LB .CPQG?L

J?LES?ECQ� $PMK RFGQ RGKC FC QR?PRCB RM PCQC?PAF AMLRGLSMSQJW GL RFC .CPQG?L

J?LES?EC ?LB UPMRC LSKCPMSQ ?PRGAJCQ� &GQ UMPIQ AMLQGQR MD� #BGRGLE MD

2 HMCA@g C - @g L@G @W 8f ?FGg PGg 1?K?PO?LBGg �'QR?g L@SJ
 ���� ��"��
 #BGRGLE MD

3@QITL@g M @K�!@K@g FG@G @W 0?g BUGg W?g LGg �'QR?L@SJ
 ���� ��"�
  g SG@g Q�H ,@MYf Tg L

#@Q *HS@g AJG@g M@G@g XH 3TQJHg X@G �TCPQGDGCB .CPQG?L UMPIQ GL 2SPICW�Q *G@P?PGCQ


RP?LQJ?RGML MD (Gf Rf @g � @K�



4KTg L @W $?g P?g @Gg 
 RP?LQJ?RGML MD 1@g Gf @S @K�2f TCTg Q @W

0?U?LBGg 
 ��� � .PMD� �Ff K?B �g R?QF BCAC?QCB GL 'QR?g L@Sg J
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