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���� . A?LBGB?RM� ?NgQ ? AMLTMA?baM� RCP^ M NP?XM BC ?Rc �� �=CH=I� >C;M dN?CM N?P? QC ?NPCQCLR?P KSLGBM B? BMASKCLR?baM CVGEGB? L? AMLTMA?baM C

CV?KC�?BKGQQGML?J��BCTCLBM�CLRP?P�CK�CVCPAfAGM�B?�DSLbaM�BC�GKCBG?RM�

���� .Q A?LBGB?RMQ ?NPMT?BMQ C AJ?QQGDGA?BMQ BCLRPM BM LkKCPM BC T?E?Q CQR?@CJCAGBM LCQRC $BGR?J QCPaM AMLTMA?BMQ N?P? ? GLTCQRGBSP? L? %SLbaM�

QCLBM
JFCQ ?QQCESP?BM M BGPCGRM BC AMLRP?R?baM ?Rc M DGK BM NP?XM BC T?JGB?BC BM ACPR?KC� ? OS?J� OS?LBM MAMPPCP� M@CBCACP^ PGEMPMQ?KCLRC _ MPBCK

BC�AJ?QQGDGA?baM�

���� (LCV?RGBaM B?Q GLDMPK?bjCQ� ? LaM ?NPCQCLR?baM MS ? GPPCESJ?PGB?BC BC BMASKCLRMQ� ?GLB? OSC TCPGDGA?B?Q NMQRCPGMPKCLRC� CJGKGL?P^ M A?LBGB?RM

BM /PMACQQM 2CJCRGTM 2GKNJGDGA?BM� ?LSJ?LBM
QC RMBMQ MQ ?RMQ BCAMPPCLRCQ B? GLQAPGbaM� QCK NPCHSfXM B?Q Q?LbjCQ NCL?GQ ?NJGA^TCGQ _ D?JQGB?BC BC BC


AJ?P?baM�
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�A?HN? �>GCHCMNL;NCPI� /PCQR?P ?RCLBGKCLRM C CQAJ?PCAGKCLRMQ ?M Nk@JGAM GLRCPLM C CVRCPLM� NCQQM?JKCLRC� NMP KCGM BC MDfAGMQ CNPMACQQMQ MS NMP KCGM

B?Q DCPP?KCLR?Q BC AMKSLGA?baM OSC JFCDMPCK BGQNMLG@GJGX?B?Q� CDCRS?P M NPCCLAFGKCLRM BC NPMACQQMQ� ESG?Q� PCOSGQGbjCQ C MSRPMQ GKNPCQQMQ�MRGKGX?P

?Q AMKSLGA?bjCQ GLRCPL?Q C CVRCPL?Q� KCBG?LRC ? SRGJGX?baM BMQ KCGMQ NMQRMQ _ QS? BGQNMQGbaM�R?GQ AMKM RCJCDMLC� D?V� AMPPCGM CJCRPhLGAM� CLRPC MSRPMQ�

NPMKMTCP PCAC@GKCLRMQ C ?PPCA?B?baM BCT?JMPCQ C LSKCP^PGMQ� BCLRPC MSRPMQ� KMLGRMP?P C BCQCLTMJTCP ?Q ^PC?Q BC NPMRMAMJM� QCPTGbM BC K?JMRC CNMQR?


ECK� GLQRPSGP PCOSCPGKCLRMQ C NPMACQQMQ� PC?JGX?LBM CQRSBMQ C JCT?LR?KCLRMQ BC B?BMQ�M@QCPT?LBM NP?XMQ� LMPK?Q C NPMACBGKCLRMQ JCE?GQ� .PE?LGX?P�

AJ?QQGDGA?P� PCEGQRP?P� QCJCAGML?P�A?R?JME?P� ?POSGT?P C BCQ?POSGT?P NPMACQQMQ� BMASKCLRMQ� PCJ?RgPGMQ� NCPGgBGAMQ C MSRP?Q NS@JGA?bjCQ�MNCP?P AMKNSR?BM


PCQ� SRGJGX?LBM ?BCOS?B?KCLRC MQ NPMEP?K?Q C QGQRCK?Q GLDMPK?AGML?GQ NMQRMQ _ QS?BGQNMQGbaM� AMLRPG@SGLBM N?P? MQ NPMACQQMQ BC ?SRMK?baM� ?JGKCL


R?baM BC B?BMQ C ?EGJGX?baM B?Q PMRGL?QBC RP?@?JFM PCJ?RGTMQ _ QS? ^PC? BC ?RS?baM� MNCP?P K^OSGL?Q BC PCNPMEP?DG?� D?V� A?JASJ?BMP?Q�CLA?BCPL?BMP?Q

C MSRP?Q K^OSGL?Q BC ?AMPBM AMK ?Q LCACQQGB?BCQ BM RP?@?JFM� PCBGEGP RCVRMQ� MDfAGMQ�PCJ?RgPGMQ C AMPPCQNMLBeLAG?Q� AMK M@QCPT`LAG? B?Q PCEP?Q EP?


K?RGA?GQ C B?Q LMPK?Q BC AMKSLGA?baMMDGAG?J� PC?JGX?P NPMACBGKCLRMQ BC AMLRPMJC BC CQRMOSC� GLAJSQGTC TCPGDGA?LBM M K?LSQCGM BC K?RCPG?GQ�MQ NP?XMQ

BC T?JGB?BC� ?Q AMLBGbjCQ BC ?PK?XCL?ECK C CDCRGT?LBM M PCEGQRPM C M AMLRPMJC N?RPGKMLG?JBMQ @CLQ Nk@JGAMQ� ?SVGJG?P LMQ NPMACQQMQ BC JCGJaM� NPCEaM C

BCK?GQ KMB?JGB?BCQ JGAGR?RgPG?Q BC @CLQ CQCPTGbMQ� AMJ?@MP?P CK JCT?LR?KCLRMQ� CQRSBMQ C NCQOSGQ?Q N?P? ? DMPKSJ?baM BC NJ?LMQ� NPMEP?K?Q�NPMHCRMQ

C ?bjCQ Nk@JGA?Q� XCJ?P NCJ? ES?PB? C AMLQCPT?baM BMQ K?RCPG?GQ C COSGN?KCLRMQ BC RP?@?JFM�XCJ?P NCJM ASKNPGKCLRM B?Q LMPK?Q BC Q?kBC C QCESP?Lb?

BM RP?@?JFM C SRGJGX?P ?BCOS?B?KCLRC COSGN?KCLRMQ BC NPMRCbaM GLBGTGBS?J C AMJCRGT?� RCP GLGAG?RGT? C AMLRPG@SGP N?P? M @MK DSLAGML?KCLRM B? SLGB?BC CK

OSC CQRGTCP BCQCKNCLF?LBM ?Q QS?Q R?PCD?Q� NPMNMP _ ECPeLAG? GKCBG?R? NPMTGBeLAG?Q N?P?AMLQCASbaM NJCL? BC QS?Q ?RGTGB?BCQ� GLAJSQGTC GLBGA?LBM ?

LCACQQGB?BC BC ?OSGQGbaM� QS@QRGRSGbaM�PCNMQGbaM� K?LSRCLbaM C PCN?PM BC K?RCPG?GQ C COSGN?KCLRMQ� K?LRCP
QC ?RS?JGX?BM QM@PC ?Q LMPK?Q KSLGAGN?GQ

C QM@PC ? CQRPSRSP? MPE?LGX?AGML?J B? SLGB?BC CK OSC RP?@?JF?� N?PRGAGN?P BC ASPQMQ BC OS?JGDGA?baM C PCOS?JGDGA?baM NPMDGQQGML?J C PCN?QQ?P ?MQ QCSQ N?


PCQ GLDMPK?bjCQ C AMLFCAGKCLRMQ RcALGAMQ ? CJC NPMNMPAGML?BMQ� K?LRCP AMLBSR? NPMDGQQGML?J AMKN?RfTCJ AMK MQ NPGLAfNGMQ PCESJ?BMPCQB?  BKGLGQRP?baM

/k@JGA?� CQNCAG?JKCLRC MQ NPGLAfNGMQ B? JCE?JGB?BC� B? GKNCQQM?JGB?BC� B? KMP?JGB?BC� B? NS@JGAGB?BC� B? P?XM?@GJGB?BC C B? CDGAGeLAG?� NPCQCPT?LBM M

QGEGJM B?Q GLDMPK?bjCQ�RP?R?P M Nk@JGAM AMK XCJM C SP@?LGB?BC� PC?JGX?P MSRP?Q ?RPG@SGbjCQ NCPRGLCLRCQ ?M A?PEM C AMLDMPKCMPGCLR?baM B? AFCDG? GKCBG?R?�

N?PRGAGN?P�BC�CQA?J?�BC�PCTCX?KCLRM�C�NJ?LRjCQ�QCKNPC�OSC�FMSTCPLCACQQGB?BC�

�ORCFC;L ?G /;d>? �O=;F� .PE?LGX?P C CVCASR?P ?RGTGB?BCQ BC FGEGCLC @SA?J� NPMACQQ?P DGJKC P?BGMEP^DGAM� NPCN?P?P M N?AGCLRC N?P? M ?RCLBGKCLRM� ?S


VGJG?P C GLQRPSKCLR?P MQ NPMDGQQGML?GQ L?Q GLRCPTCLbjCQ AJfLGA?Q� GLAJSQGTC CK ?K@GCLRCQ FMQNGR?J?PCQ� QCJCAGML?P KMJBCGP?Q� K?LGNSJ?P K?RCPG?GQ BC SQM

MBMLRMJgEGAM� PCEGQRP?P B?BMQ C N?PRGAGN?P B? ?L^JGQC B?Q GLDMPK?bjCQ PCJ?AGML?B?Q ?M AMLRPMJC ?BKGLGQRP?RGTM CK Q?kBC @SA?J� NPCN?P?P KMBCJMQ CK

ECQQM� D?XCP ? JGKNCX?� ?QQCNQG?� BCQGLDCbaM C CQRCPGJGX?baM BM GLQRPSKCLR?J� COSGN?KCLRMQ MBMLRMJgEGAMQ C BM ?K@GCLRC BC RP?@?JFM� PC?JGX?P M ?AMJFG


KCLRM BM N?AGCLRC LMQ QCPTGbMQ BC Q?kBC @SA?J� ?NJGA?P KCBGB?Q BC @GMQQCESP?Lb? LM ?PK?XCL?KCLRM� RP?LQNMPRC� K?LSQCGM C BCQA?PRC BC NPMBSRMQ C

PCQfBSMQ MBMLRMJgEGAMQ� BCQCLTMJTCP ?bjCQ BC NPMKMbaM B? Q?kBC C NPCTCLbaM BC PGQAMQ ?K@GCLR?GQ C Q?LGR^PGMQ� PC?JGX?P CK COSGNC JCT?LR?KCLRM BC

LCACQQGB?BCQ�CK�Q?kBC�@SA?J��C�?BMR?P�KCBGB?Q�BC�@GMQQCESP?Lb?�LM�GLRSGRM�BC�AMLRPMJ?P�NMQQfTCGQ�GLDCAbjCQ�

�IHN_HO;
)?L?H>?CL;�  RS?P L? JGKNCX? C MPE?LGX?baM B? SLGB?BC KSLGAGN?J CK OSC CQRGTCP JMR?AGML?B?� /PCN?P?P ?Q PCDCGbjCQ CK OS?JOSCP B?Q SLG


B?BCQ KSLGAGN?GQ N?P? ? OS?J DMP BCQGEL?B?�AMLRPG@SGLBM N?P? M BCQCLTMJTGKCLRM Q?BGM B?Q APG?Lb?Q C HMTCLQ� ?RP?TcQ BM NPCN?PM C MPE?LGX?baM BC?JG


KCLR?baM CQNCAfDGA? C ?BCOS?B? _ D?GV? CR^PG? BM ?JSLM C _Q AMLBGbjCQ AJGK^RGA?Q� BC ?AMPBM AMKA?PB^NGM ?NPCQCLR?BM NCJ? -SRPGAGMLGQR?� ECP?JKCLRC

M RPGTG?J �?PPMX� DCGHaM� JCESKCQ C TCPBSP?Q� A?PLC C@?R?R?Q	� QCJCAGML?LBM MQ GLEPCBGCLRCQ LCACQQ^PGMQ� RCKNCP?LBM C AMXCLBM MQ ?JGKCLRMQ� N?P? M@RCP

MQ?@MP ?BCOS?BM BMQ NP?RMQ� "MLRPMJ?P M CQRMOSC C AMLQSKM BMQ EeLCPMQ ?JGKCLRfAGMQ LCACQQ^PGMQ ?MNPCN?PM B?Q PCDCGbjCQ� PCAC@CLBM� AMLDCPGLBM C

?PK?XCL?LBM CK JSE?P ?NPMNPG?BM� @CK AMKM M AMLRPMJCBM E^Q BC AMXGLF? C BC MSRPMQ SRCLQfJGMQ� .PE?LGX?P ?JGKCLRMQ C SRCLQfJGM NPCTGQRMQ L?Q BGTCPQ?Q

���BC�,?PbM�BC������o�)MPL?J�.DGAG?J�$JCRPhLGAM�BMQ�,SLGAfNGMQ�BM�$QR?BM�BC�,?RM�&PMQQM�o� -.�7(7�Y�-m������
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PCDCGbjCQ� M@QCPT?LBM MQ FMP^PGMQ CQR?@CJCAGBMQ� 1C?JGX?P ? J?T?ECK C ? ES?PB? BMQ SRCLQfJGMQ� N?P??QQCESP?P QS? NMQRCPGMP SRGJGX?baM� /PMTGBCLAG?P ?

JGKNCX? B? AMXGLF?� J?T?LBM C CLVSE?LBM KgTCGQ�COSGN?KCLRMQ� NGQMQ C ?XSJCHMQ� N?P? K?LRCP ? FGEGCLC BM ?K@GCLRC BC RP?@?JFM� /PCN?P?P Q?JE?BMQ C

NP?RMQ BGDCPCLAG?BMQ BM A?PB^NGM� OS?LBM F^ B?R?Q DCQRGT?Q� #CQAMLECJ?P ECJ?BCGP? C DPCCXCP� JGKN?LBM�QCA?LBM C JGE?LBM LMT?KCLRC� 2CPTGP PCDCGbjCQ

?MQ ?JSLMQ B?Q SLGB?BCQ CQAMJ?PCQ KSLGAGN?GQ� ?SVGJG?LBM
MQ ? D?XCP M NP?RM�  HSB?P L? M@QCPT?baM C LM ?AMKN?LF?KCLRM B? PCDCGbaM B?Q APG?Lb?Q C

HMTCLQ� /?PRGAGN?P BM "MLQCJFM BC $QAMJ?� OS?LBM CJCGRM N?P? PCNPCQCLR?P QCSQ N?PCQ� 5CPGDGA?P ?T?JGB?BC BMQ NPMBSRMQ C EeLCPMQ ?JGKCLRfAGMQ� ?LRCQ BC

QCPCK QCPTGBMQ C QCN?P?BMQ� 5CPGDGA?P ??ACGR?baM B? KCPCLB? NCJ?Q APG?Lb?Q C HMTCLQ� AMK ? DGL?JGB?BC BC AMKSLGA?P� CK A?QM BC PCHCGbaM� ?M AMPPeLAG?

_ BGPCbaM B? CQAMJ?� QMJGAGR?LBM ? QS@QRGRSGbaM NMP MSRP? BC KCJFMP ?ACGRC� $VCASR?P MSRP?QR?PCD?Q AMPPCJ?R?Q BCRCPKGL?B?Q NCJM QSNCPGMP GKCBG?RM� BCQBC

OSC�CQNCAfDGA?�BM�A?PEM�OSC�MASN?�

)V %�+  ! ,/"M �1.��*+ +1 .1.�(� +1 1*% � !  ! /�| !�  RS?P CK ?RGTGB?BCQ BC NJ?LCH?KCLRM�� AMMPBCL?baM� ?AMKN?LF?KCLRM� ?QQCQ


QMP?KCLRM� NCQOSGQ? C CVCASbaM BC NPMACBGKCLRMQ CNPMEP?K?Q� JGE?BMQ _ ^PC? KCBGAGL? ECP?J BM /PMEP?K? BC 2?kBC B? %?KfJG?
/2%� PC?JGX?LBM CV?


KCQKcBGAMQ� CKGRGLBM BG?ELgQRGAM� NPCQAPCTCLBM KCBGA?KCLRMQ C MSRP?Q DMPK?Q BC RP?R?KCLRM N?P?BGTCPQMQ RGNMQ BC CLDCPKGB?BCQ� ?NJGA?LBM PCASPQMQ

BC KCBGAGL? NPCTCLRGT? MS RCP?NeSRGA?� N?P?NPMKMTCP ? Q?kBC C M @CK
CQR?P BM N?AGCLRC� $V?KGL?P M N?AGCLRC� N?JN?LBM MS SRGJGX?LBM GLQRPSKCLRM


QCQNCAG?GQ N?P? BCRCPKGL?P M BG?ELgQRGAM MS� QCLBM LCACQQ^PGM� PCOSGQGR?P CV?KCQ AMKNJCKCLR?PCQ CCLA?KGLF^
JM ?M CQNCAG?JGQR?� 1CEGQRP?P ? AMLQSJR?

KcBGA?� ?LMR?LBM CK NPMLRS^PGM NPgNPGM ? OSCGV?� MQCV?KCQDfQGAMQ C AMKNJCKCLR?PCQ� N?P? CDCRS?P ? MPGCLR?baM ?BCOS?B?�  L?JGQ?P C GLRCPNPCR?P PCQSJ


R?BMQBC CV?KCQ BC P?GMQ
7� @GMOSfKGAMQ� FCK?RMJgEGAMQ C MSRPMQ� AMKN?P?LBM
MQ AMK N?BPjCQ LMPK?GQ� N?P?AMLDGPK?P MS GLDMPK?P M BG?ELgQRGAM� /PCQ


APCTCP KCBGA?KCLRMQ� GLBGA?LBM BMQ?ECK C PCQNCARGT? TG? BC?BKGLGQRP?baM� ?QQGK AMKM ASGB?BMQ ? QCPCK M@QCPT?BMQ� N?P? AMLQCPT?P MS CQR?@CJCACP

? Q?kBC BMN?AGCLRC� $DCRS?P CV?KCQ KcBGAMQ BCQRGL?BMQ _ ?BKGQQaM BC A?LBGB?RMQ ? "?PEMQ CK MASN?bjCQBCDGLGB?Q� @?QC?LBM
QC L?Q CVGEeLAG?Q B?

A?N?AGB?BC DfQGA? C KCLR?J B?Q KCQK?Q� N?P? NMQQG@GJGR?P M?NPMTCGR?KCLRM BMQ K?GQ ?NRMQ� /PCQR?P ?RCLBGKCLRM BC SPEeLAG? CK A?QMQ BC ?AGBCLRCQ BC

RP?@?JFM MS?JRCP?bjCQ ?ESB?Q BC Q?kBC� MPGCLR?LBM C�MS CVCASR?LBM ? RCP?NeSRGA? ?BCOS?B?� N?P? NPCTCLGPAMLQCOSeLAG?Q K?GQ EP?TCQ ?M RP?@?JF?BMP�

$KGRGP ?RCQR?BMQ BC Q?kBC� Q?LGB?BC C ?NRGBaM DfQGA? C KCLR?JC BC g@GRM� N?P? ?RCLBCP _Q BCRCPKGL?bjCQ JCE?GQ� /?PRGAGN?P BM /PMEP?K? BC 2?kBC B?

%?KfJG? C BCNPMEP?K?Q BC Q?kBC Nk@JGA?� ?AMKN?LF?LBM ? GKNJ?LR?baM C ?T?JG?baM BMQ PCQSJR?BMQ� ?QQGK AMKM ?PC?JGX?baM CK AMLHSLRM AMK COSGNC

B? SLGB?BC BC ? Q?kBC� ?bjCQ CBSA?RGT?Q BC NPCTCLbaM _Q BMCLb?QGLDCAAGMQ?Q� TGQ?LBM NPCQCPT?P ? Q?kBC LM KSLGAfNGM� /?PRGAGN?P BC PCSLGjCQ BC `K


@GRM JMA?J� BGQRPGR?J MSPCEGML?J� K?LRCLBM AMLQR?LRCKCLRC GLDMPK?bjCQ QM@PC ?Q LCACQQGB?BCQ L? SLGB?BC BC Q?kBC� N?P?NPMKMTCP ? Q?kBC C @CK
CQR?P

B? AMKSLGB?BC� 9CJ?P NCJ? AMLQCPT?baM BC @M?Q AMLBGbjCQ BC RP?@?JFM�OS?LRM ?M ?K@GCLRC DfQGAM� JGKNCX? C ?PCH?KCLRM ?BCOS?BMQ� TGQ?LBM NPMNMP


AGML?P ?MQ N?AGCLRCQ SKKCJFMP ?RCLBGKCLRM� $VCASR?P MSRP?Q R?PCD?Q AMPPCJ?R?Q BCRCPKGL?B?Q NCJM QSNCPGMP GKCBG?RM�  RS?P� L?OS?JGB?BC BC GLQRPSRMP

BC RPCGL?KCLRMQ C MSRPMQ CTCLRMQ BC GES?J L?RSPCX?� KCBG?LRC N?PRGAGN?baM NPcTG?CK NPMACQQM BC OS?JGDGA?baM C ?SRMPGX?baM QSNCPGMP� 1C?JGX?P TGQGR?Q

BMKGAGJG?PCQ N?P? ?AMKN?LF?KCLRMBMQ PCQSJR?BMQ B?Q AGPSPEG?Q C RP?R?KCLRMQ KGLGQRP?BMQ ? /?AGCLRCQ� .NCP?P COSGN?KCLRMQ C QGQRCK?Q BC GLDMPK^RGA?

C MSRPMQ� OS?LBM ?SRMPGX?BM C LCACQQ^PGM ?M CVCPAfAGM B?Q BCK?GQ ?RGTGB?BCQ� #GPGEGPTCfASJMQ JCTCQ� KCBG?LRC ?SRMPGX?baM NPcTG?� OS?LBM LCACQQ^PGM ?M

CVCPAfAGM B?Q BCK?GQ ?RGTGB?BCQ�,?LRCP MPE?LGX?BMQ� JGKNMQ C AMLQCPT?BMQ MQ K?RCPG?GQ� K^OSGL?Q� COSGN?KCLRMQ C JMA?J BC RP?@?JFM�OSC CQRaM QM@

QS?�PCQNMLQ?@GJGB?BC�� RS?P�CK�OS?JOSCP�SLGB?BC�BC�Q?kBC�KSLGAGN?J�?�OSC�DMPBCQGEL?BM��CK�A?QM�BC�DGLB?BM�M�NPMEP?K?�BC�2?kBC�B?�%?KfJG?�

)V %�+ ,(�*0+*%/0�  ! $+/,%0�(� 2CKGMJMEG? KcBGA? L? NP^RGA? AJfLGA?� 1?BGMJMEG? !^QGA? L? NP^RGA? AJfLGA?� /?RMJMEG? &CP?J� $NGBCKGMJMEG?

&CP?J� %?PK?AMJMEG? @^QGA?� \RGA? ,cBGA?� $QNCAfDGAMQ� 'GNCPRCLQaM  PRCPG?J�  PPGRKG?Q A?PBf?A?Q� #MCLb?Q AMPML?PG?L?Q� $K@MJG? NSJKML?P�  QK? @PhL


OSGA?� 'CKMPP?EG? BGECQRGT?� �JACP?Q C E?QRPGRCQ� 'CN?RGRCQ� .@QRPSbaM GLRCQRGL?J� (QOSCKG? KCQCLRcPGA?� /?LAPC?RGRCQ� #G?PPcG?Q� /?P?QGRMQCQ� #MCLb?Q

GLDJ?K?RgPG?Q GLRCQRGL?GQ�  LCKG?Q� -CMNJ?QG?Q K?JGEL?Q K?GQ NPCT?JCLRCQ� ACD?JCG?Q C CLV?OSCA?Q� "MLTSJQjCQ�  AGBCLRC T?QASJ?P CLACD^JGAM� (LDCAbaM

SPGL^PG?� "gJGA? PCL?J� (LDCAbaM B?Q TG?Q ?cPC?Q QSNCPGMPCQ� /LCSKMLG? ?BOSGPGB? L? "MKSLGB?BC� #G?@CRCQ RGNM ( C 3GNM ((� .@CQGB?BC�  PRPGRCQ� +MK@?J


EG?�  (#2� 2fLBPMKC &PGN?J C #MCLb? 1CQNGP?RgPG?  ESB? &P?TC� #CLESC� 3?@?EGQKM� $RGJGQKM� .PE?LGX?baM BMQ QCPTGbMQ BC Q?kBC LM !P?QGJ y 2GQRCK?

�LGAM BC 2?kBC� NPGLAfNGMQ� BGPCRPGXCQ C AMLRPMJC QMAG?J� .PE?LGX?baM B? ECQRaM� DGL?LAG?KCLRM C JCEGQJ?baM BM 242� 2?kBC AMKNJCKCLR?P� /J?LCH?KCLRM

C NPMEP?K?baM JMA?J BC Q?kBC� /MJfRGA?Q -?AGML?GQ L? ^PC? B? Q?kBC� /MJfRGA? -?AGML?J BC  RCLbaM !^QGA?� /MJfRGA? -?AGML?J BC 2?kBC  K@GCLR?J� /M


JfRGA? -?AGML?J BC 'SK?LGX?baM� /MJfRGA? -?AGML?J BC /PMKMbaM B? 2?kBC� $NGBCKGMJMEG? C (LBGA?BMPCQ BC 2?kBC� 2GQRCK?Q BC (LDMPK?baM CK 2?kBC�

5GEGJ`LAG?�CNGBCKGMJgEGA?�C�#MCLb?Q�BC�-MRGDGA?baM�"MKNSJQgPG?��$BSA?baM�CK�Q?kBC�

)IHCNIL� #CQCLTMJTCP ?RGTGB?BCQ PCJ?AGML?B?Q ?M CLQGLM GLD?LRGJ� ?RP?TcQ BC ?SJ?Q NP^RGA?Q C CBSA?RGT?Q� BCQRGL?B? _ DMPK?baM BM A?P^RCP B? APG?Lb?

?JcK BC DGA?P PCQNMLQ^TCJ NCJ? QCESP?Lb? B?Q APG?Lb?Q QM@ QS? PCQNMLQ?@GJGB?BC L?Q SLGB?BCQ BC ASGB?BM C CLQGLM BC APG?Lb?Q BM ,SLGAfNGM� .PGCLR?P

C BCKMLQRP?P AMKM CVCASR?P ?Q R?PCD?Q� K?LGNSJ?LBM MQ COSGN?KCLRMQ C K?RCPG?GQ LCACQQ^PGMQ N?P? ?QQCESP?P M NCPDCGRM ?NPCLBGX?BM� $J?@MP?P R?PCD?Q

?Q OS?GQ TGQ?K GLACLRGT?P ? APG?RGTGB?BC C M GLRCPCQQC NCJ? BCQAM@CPR? B?Q APG?Lb?Q QM@ QS? PCQNMLQ?@GJGB?BC�  L?JGQ?P M BCQCKNCLFM B?Q APG?Lb?Q QM@

QS? PCQNMLQ?@GJGB?BC� CKGRGLBM N?PCACPCQ C QSECQRjCQ N?P? OSC DGOSC E?P?LRGB? ? OS?JGB?BC BM CLQGLM CBSA?baM� 9CJ?P NCJ? MPBCK B? RSPK? QM@ QS?

PCQNMLQ?@GJGB?BC� @CK AMKM NCJ? JGKNCX? C FGEGCLC B?Q APG?Lb?Q QM@ QS? ES?PB?� ,?LRCP MPE?LGX?BMQ� JGKNMQ C AMLQCPT?BMQ MQ K?RCPG?GQ� K^OSGL?Q�

COSGN?KCLRMQ C JMA?J BC RP?@?JFM� OSC CQRaM QM@ QS? PCQNMLQ?@GJGB?BC� ,?LSQC?P C MNCP?P COSGN?KCLRMQ BC AMKNSR?BMP C GLDMPK^RGA?� L? CJ?@MP?baM

BC�PCJ?RgPGMQ�C�RP?@?JFMQ�PCJ?AGML?BMQ�_�QS?�?RGTGB?BC�

)INILCMN;�  RS?P CK ?RGTGB?BCQ PCJ?RGT?Q _ ^PC? BC RP?LQNMPRC� BGPGEGLBM TCfASJMQ BC RP?LQNMPRC BChLG@SQ CQAMJ?PCQ C ?K@SJ`LAG? FMQNGR?J?P� BGPGEGP C

AMLQCPT?P MQ hLG@SQ� TCfASJMQ C ?Q ?K@SJ`LAG?Q B? BKGLGQRP?baM /k@JGA?� (LQNCAGML?P M TCfASJM ?LRCQ B? Q?fB?� TCPGDGA?LBM M CQR?BM BMQ NLCSQ� MQ

LfTCGQBC AMK@SQRfTCJ� ^ES? C gJCM BM A^PRCP� RCQR?LBM DPCGMQ C N?PRC CJcRPGA?� N?P? ACPRGDGA?P
QC BC QS?QAMLBGbjCQ BC DSLAGML?KCLRM� #GPGEGP M TCfASJM�

M@CBCACLBM ?M "gBGEM BC 3P`LQGRM !P?QGJCGPM� QCESGLBMK?N?Q� GRGLCP^PGMQ MS NPMEP?K?Q CQR?@CJCAGBMQ� N?P? AMLBSXGP MQ K?RCPG?GQ ?MQ JMA?GQ QMJGAGR?BMQ

MSBCRCPKGL?BMQ� 9CJ?P NCJ? K?LSRCLbaM BM TCfASJM� AMKSLGA?LBM D?JF?Q C QMJGAGR?LBM PCN?PMQ� N?P??QQCESP?P M QCS NCPDCGRM CQR?BM� %?ASJR?BM ? CDCRS?P

PCN?PMQ BC CKCPEeLAG? LM TCfASJM� N?P? E?P?LRGP MQCS DSLAGML?KCLRM CK A?QMQ CVACNAGML?GQ C CKCPECLAG?GQ� ,?LRCP ? JGKNCX? BM TCfASJM� BCGV?LBM
M

CKAMLBGbjCQ ?BCOS?B?Q BC SQM� .NCP?P MQ KCA?LGQKMQ CQNCAfDGAMQ B?Q ?K@SJ`LAG?Q� R?GQ AMKM QGPCLCQ�?J?PKCQ JSKGLMQMQ� BCLRPC MSRPMQ OSC CQRaM

AMPPCJ?AGML?BMQ AMK ? QS? NCPDCGR? MNCP?baM� 9CJ?P NCJ?BMASKCLR?baM BM TCfASJM� TCPGDGA?LBM QS? JCE?JGB?BC� N?P? ?NPCQCLR^
J? _Q ?SRMPGB?BCQ AMKNC


RCLRCQ�OS?LBM QMJGAGR?B?� 1C?JGX?P M RP?LQNMPRC BC N?AGCLRCQ� N?P? FMQNGR?GQ C NPMLRMQ
QMAMPPMQ� AMK ? K^VGK? BGJGEeLAG?� $DCRS?P ?LMR?bjCQ BC TG?ECLQ

PC?JGX?B?Q� NCQQM?Q RP?LQNMPR?B?Q� OSGJMKCRP?ECK PMB?B?�GRGLCP^PGMQ C MSRP?Q MAMPPeLAG?Q� QCESGLBM LMPK?Q CQR?@CJCAGB?Q� 1CAMJFCP M TCfASJM ?NgQ M

QCPTGbM�AMLBSXGLBM
M ?Rc ? E?P?ECK B? NPCDCGRSP?� N?P? NMQQG@GJGR?P QS? K?LSRCLbaM C ?@?QRCAGKCLRM�3P?LQNMPR?P NCQQM?Q� K?RCPG?GQ C BMASKCLRMQ�

5CPGDGA?P� BG?PG?KCLRC� ?Q AMLBGbjCQ BC DSLAGML?KCLRMBM TCfASJM� ?LRCQ BC QS? SRGJGX?baM� "MKSLGA?P ? AFCDG? GKCBG?R? ? LCACQQGB?BC BC PCN?PMQ LM

TCfASJM�9CJ?P�NCJ?�QCESP?Lb?�BC�N?QQ?ECGPMQ�C�BC�RCPACGPMQ�OSC�CQRCH?K�QM@�QS?�PCQNMLQ?@GJGB?BC�

���BC�,?PbM�BC������o�)MPL?J�.DGAG?J�$JCRPhLGAM�BMQ�,SLGAfNGMQ�BM�$QR?BM�BC�,?RM�&PMQQM�o� -.�7(7�Y�-m������

BG?PGMKSLGAGN?J�MPE�KR�?KK�o�UUU�?KK�MPE�@P ���  QQGL?BM�#GEGR?JKCLRC



+>IHNaFIAI� $VCPACP ?RGTGB?BCQ BC NPMDGJ?VG? C NPMACBGKCLRMQ QGKNJGDGA?BMQ BC AGPSPEG? MBMLRMJgEGA?HSLRM ?MQ "CLRPMQ BC ?RCLBGKCLRM BM /PMEP?K? BC

2?kBC B? %?KfJG? C�MS 4LGB?BC �Q	 BC  RCLBGKCLRMBM ,SLGAfNGM� AMKNPCCLBCLBM M CV?KC BMQ BCLRCQ C ? A?TGB?BC @SA?J� SRGJGX?LBM ?N?PCJFMQ MS NMP

TG?BGPCR?� N?P? TCPGDGA?P GLAGBeLAG? BC A^PGCQ C MSRP?Q GLDCAbjCQ� GBCLRGDGA?P ?Q ?DCAbjCQ OS?LRM _ CVRCLQaM CNPMDSLBGB?BC� T?JCLBM
QC BC GLQRPSKCLRMQ CQ


NCAG?GQ� CLA?KGLF?P N?AGCLRCQ N?P? CV?KCQ J?@MP?RMPG?GQC�MS P?BGMJgEGAMQ� N?P? CQR?@CJCACP M NJ?LM BC RP?R?KCLRM MS PCKCRe
JM ?M "CLRPM .BMLRMJgEGAM

N?P?NPMACBGKCLRMQ AJfLGAMQ AMKNJCVMQ� D?XCP JGKNCX? NPMDGJ^RGA? BMQ BCLRCQ C ECLEGT?Q� CVRP?GLBM R^PR?PMQCJGKGL?LBM ? GLQR?J?baM BC DMAMQ BC GLDCAbjCQ�

PC?JGX?P NCOSCL?Q M@RSP?bjCQ C CVRP?bjCQ BC KCLMPAMKNJCVGB?BC ?AMLQCJF?P ? NMNSJ?baM QM@PC ASGB?BMQ BC FGEGCLC @SA?J� M@QCPT?P C ASKNPGP ?Q LMP


K?QBC FGEGCLC C QCESP?Lb? BM RP?@?JFM� CVCASR?P MSRP?Q R?PCD?Q AMPPCJ?R?Q� BCLRPM B?Q JGKGR?bjCQ BMQ "CLRPMQBC  RCLBGKCLRM BM /2% C 4LGB?BC �Q	 BM

,SLGAfNGM��L?�9ML?�4P@?L?�MS�1SP?J��AMLDMPKC�LCACQQGB?BCB?� BKGLGQRP?baM�/k@JGA?�

+J?L;>IL >? )XKOCH;M ,?M;>;M �+J?L;>IL >? )XKOCH;M ,?M;>;M
GINIHCP?F;>IL;
 +J?L;>IL >? )XKOCH;M ,?M;>;M
JX =;LL?A;>?CL;
 +J?L;>IL

>? )XKOCH;M ,?M;>;M
J=
 +J?L;>IL >? )XKOCH;M ,?M;>;M
L?NLI?M=;P;>?CL;��  RS?P CK ?RGTGB?BCQ PCJ?RGT?Q _ ^PC? BC MNCP?baM BC K^OSGL?Q CCOSG


N?KCLRMQ� MNCP? K^OSGL?Q B? AMLQRPSbaM AGTGJ� AMLBSXGLBM
?Q C MNCP?LBM QCSQ AMK?LBMQ� N?P?CQA?T?P� LGTCJ?P� ?NJ?GL?P C AMKN?AR?P RCPP? C K?RCPG?GQ

QGKGJ?PCQ� NPCN?P?P AMLAPCRM C AMJMA?PA?NC?KCLRM BC ?QD?JRM C AMLAPCRM L?Q CQRP?B?Q C MSRPMQ� ?SVGJG?LBM L? CVCASbaM BC M@P?Q Nk@JGA?Q�.NCP? ?Q QC


ESGLRCQ K^OSGL?Q� KGAPM RP?RMP� K^OSGL? BCK?PA?BMP? BC D?GV?Q� KGAPMPMJMAMKN?AR?BMP�RP?RMP ?EPfAMJ?� PMJM AMKN?AR?BMP� PMJM AMKN?AR?BMP TG@P?RgPGM�

N^ A?PPCE?BCGP? KMRMLGTCJ?BMP?� RP?RMPBC CQRCGP?Q� PCRPMCQA?T?BCGP?� CQA?T?BCGP? FGBP^SJGA? C KMRM QAP?NCP� .NCP?P K^OSGL?Q KMLR?B?Q QM@PCPMB?Q MS

QM@PC CQRCGP?Q C NPMTGB?Q BC N^ KCA`LGA? MS A?b?K@?� N?P? CQA?T?P C KMTCP RCPP?� NCBP?Q�?PCG?� A?QA?JFM C K?RCPG?GQ ?L^JMEMQ� .NCP?P K^OSGL?Q BC

?@PGP A?L?GQ BC BPCL?ECK� ?@?QRCAGKCLRM BC^ES?� NCRPgJCM� E^Q C MSRPMQ� .NCP?P K^OSGL?Q NPMTGB?Q BC J`KGL?Q N?P? LGTCJ?P QMJMQ� L? AMLQRPSbaM BC


CBGDfAGMQ� NGQR?� CQRP?B?Q C MSRP?Q M@P?Q� .NCP?P K^OSGL?Q N?P? CQRCLBCP A?K?B?Q BC ?QD?JRM MS @CRSKC�?AGML?LBM MQ BGQNMQGRGTMQ� N?P? NMQGAGML^
J?Q

QCESLBM ?Q LCACQQGB?BCQ BC RP?@?JFM� ,MTGKCLR?P ? K^OSGL?� ?AGML?LBM QCSQ NCB?GQ C ?J?T?LA?Q BC AMK?LBM� AMPRC� CJCT?baM C ?@CPRSP?� ?QQGK AM


KM QCSQAMK?LBMQ BC RP?baM C MQ FGBP^SJGAMQ� N?P? CQA?T?P� A?PPCE?P� JCT?LR?P� BCQA?PPCE?P K?RCPG?J� KMTCPNCBP?� RCPP? C K?RCPG?GQ QGKGJ?PCQ� $VCASR?P

QCPTGbMQ BC RCPP?NJ?L?ECK� R?GQ AMKM PCKMbaM� BGQRPG@SGbaMC LGTCJ?KCLRM BC QSNCPDfAGCQ� AMPRCQ BC @?PP?LAMQ� ?A?@?KCLRMQ C MSRPMQ� /PMTGBCLAG?P M

?@?QRCAGKCLRMBC AMK@SQRfTCJ� ^ES? C JS@PGDGA?LRCQ L?Q K^OSGL?Q QM@ QS? PCQNMLQ?@GJGB?BC� "MLBSXGP ? K^OSGL?�?AGML?LBM M KMRMP C K?LGNSJ?LBM MQ

BGQNMQGRGTMQ� N?P? NMQGAGML^
J?� QCESLBM ?Q LCACQQGB?BCQ BCRP?@?JFM� $VCASR?P R?PCD?Q PCJ?RGT?Q ? TCPRCP� CK A?KGLFjCQ C TCfASJMQ BC A?PE? NCQ?B?� MQ

K?RCPG?GQCQA?T?BMQ� N?P? M RP?LQNMPRC BMQ KCQKMQ� $DCRS?P QCPTGbMQ BC K?LSRCLbaM BC K^OSGL?� ?@?QRCACLBM
?�JS@PGDGA?LBM
? C CVCASR?LBM NCOSCLMQ

PCN?PMQ� N?P? ?QQCESP?P M QCS @MK DSLAGML?KCLRM�  AMKN?LF?PMQ QCPTGbMQ BC K?LSRCLbaM NPCTCLRGT? C AMPPCRGT? B?Q K^OSGL?Q C QCSQ GKNJCKCLRMQ

C� ?NgQ CVCASR?BMQ�CDCRS?P MQ RCQRCQ LCACQQ^PGMQ� ,?LRCP MPE?LGX?BMQ� JGKNMQ C AMLQCPT?BMQ MQ K?RCPG?GQ� K^OSGL?Q�COSGN?KCLRMQ C JMA?J BC RP?@?JFM�

OSC�CQRaM�QM@�QS?�PCQNMLQ?@GJGB?BC�

,LI@?MMIL %H@;HNCF ? >? !HMCHI "OH>;G?HN;F ;N] I �k ;HI� /?PRGAGN?P B? CJ?@MP?baM B? /PMNMQR? /CB?EgEGA? B? $QAMJ?� CJ?@MP?P C ASKNPGP /J?LM

BC 3P?@?JFM QCESLBM ? /PMNMQR? /CB?EgEGA? B? $QAMJ?� XCJ?P C MPGCLR?P ? ?NPCLBGX?ECK BMQ ?JSLMQ� CQR?@CJCACP C GKNJCKCLR?P CQRP?RcEG?Q BC PCAS


NCP?baM N?P? MQ ?JSLMQ BC KCLMP PCLBGKCLRM� KGLGQRP?P FMP?Q
?SJ? C MQ BG?Q JCRGTMQ CQR?@CJCAGBMQ� N?PRGAGN?P GLRCEP?JKCLRC BMQ NCPfMBMQ BCBGA?BMQ ?M

NJ?LCH?KCLRM� _ ?T?JG?baM C B?Q ?RGTGB?BCQ BC DMPK?baM AMLRGLS?B? MPE?LGX?B?Q NCJ? $QAMJ? C�MS 2CAPCR?PG? ,SLGAGN?J BC $BSA?baM� AMJ?@MP?P AMK ?Q

?RGTGB?BCQ BC ?PRGASJ?baM B? CQAMJ? AMK ?Q D?KfJG?Q C ? AMKSLGB?BC� JCT?LR?P C GLRCPNPCR?P B?BMQ PCJ?RGTMQ _ PC?JGB?BC BC QS? AJ?QQC AMK TGQR?Q ?M NJ?LC


H?KCLRM C CVCASbaM BM RP?@?JFM BMACLRC� CQR?@CJCACP KCA?LGQKMQ BC ?T?JG?baM BC ?AMPBM AMK ? /PMNMQR? /CB?EgEGA?� MPE?LGX?P C K?LRCP ?RS?JGX?BMQ

MQ PCEGQRPMQ BC ?T?JG?baM BM ?JSLM� N?PRGAGN?P BC PCSLGjCQ C BM NPMACQQM BC RMK?B? BC BCAGQjCQ ?BKGLGQRP?RGT?Q C NCB?EgEGA?Q� AMLDMPKC ? /PMNMQR?

/CB?EgEGA? B? $QAMJ?� BCQCKNCLF?P GLRCEP?B?KCLRC ?Q DSLbjCQ BC CBSA?P C ASGB?P� BCQGLASK@GP
QC B?Q BCK?GQ R?PCD?Q GLBGQNCLQ^TCGQ ?MQ DGLQ CBSA?


AGML?GQ C ?M NPMACQQM BC CLQGLM C BC ?NPCLBGX?ECK� ,GLGQRP?P ?SJ?Q� BCQCLTMJTCLBM ?Q AMLACNbjCQ B? ?NPCLBGX?ECK C BM CLQGLM CQAMJ?P K?GQ F?@GRS?J

CLRPC MQ BMACLRCQ� .Q KCA?LGQKMQ� RcALGA?Q C GLQRPSKCLRMQ BC CVCPAfAGM BM NMBCP L? PCJ?baM NPMDCQQMP
?JSLM� R?LRM CK QCSQ ?QNCARMQ K?GQ AMLAPCRMQ

OS?LRM CK QCSQ ?QNCARMQ QGK@gJGAMQ� 1CJ?baM RCMPG? V NP^RGA?� KMKCLRMQ AMLQRGRSRGTMQ BC SK? KCQK? RMR?JGB?BC� /J?LM BC ?SJ?� $QRPSRSP? B? ?SJ?�  

 T?JG?baM�   T?JG?baM C ? +CG BC #GPCRPGXCQ C !?QCQ B? $BSA?baM -?AGML?J y +CG ��������  ?T?JG?baM KCBG?BMP? C NP^RGA? BC CLQGLM� "MLRPG@SGbjCQ B?

RCMPG? /G?ECRG?L? C B? RCMPG? BC 5GEMRQIG ?M CLQGLM C ?NPCLBGX?ECK�  Q RPeQ ?T?JG?bjCQ� BG?ELgQRGA?� DMPK?RGT? C QMK?RGT?�  T?JG?baM AMKM GLQRPSKCLRM

BC NMBCP� /PMACQQM BC 1CASNCP?baM BC ?JSLMQ MS BC AMLRCkBM�  ?T?JG?baM LM AMRGBG?LM CQAMJ?P�  AMLQRPSbaM BM DP?A?QQM CQAMJ?P� 5GQaM BM CPPM LSK?

NCPQNCARGT? AMLQRPSRGTGQR? LM AMLRCVRM CQAMJ?P� +CEGQJ?baM $BSA?AGML?J�  $BSA?baM L? "MLQRGRSGbaM %CBCP?J� . $QR?RSRM B? "PG?Lb? C BM  BMJCQACLRC�

/#$ �/J?LM BC #CQCLTMJTGKCLRM B? $QAMJ?	� /"- �/?P`KCRPMQ "SPPGASJ?PCQ -?AGML?GQ	� .Q /PMHCRMQ BC 3P?@?JFM� "MKNCReLAG?Q C NP^RGA?Q QMAG?GQ�  

RP?LQDCPeLAG? C ? GLRCEP?baM BMQ AMLFCAGKCLRMQ� . 2SHCGRM AMELMQACLRC� . BCQCLTMJTGKCLRM GLD?LRGJ LMQ ?QNCARMQ� (LRCJCARS?GQ� 2MAG?GQ C $KMAGML?GQ�

 $QAMJ? C M BCQCLTMJTGKCLRM BM NCLQ?KCLRM� #CQCLTMJTGKCLRM C  NPCLBGX?ECK� /CLQ?KCLRM C +GLES?ECK� /PMACQQMQ BC 2MAG?JGX?baM� /QGAMJMEG?

ECLcRGA?� CQRSBM BM BCQCLTMJTGKCLRM B?Q CQRPSRSP?Q AMELGRGT?Q B? APG?Lb? C BM ?BMJCQACLRC C CK QS?Q GKNJGA?bjCQ NP^RGAM
NCB?EgEGA?Q� .PE?LGX?baM

BMQ CQOSCK?Q� (LRCJGEeLAG?� SK? MS KkJRGNJ?Q� "MLFCAGKCLRMQ NPcTGMQ� 5?PG^TCGQ ?DCRGT?Q� 5?PG^TCGQ QMAGMCAMLhKGA?Q� %MPK?Q BC NCLQ?P M BCQCLFM

GLD?LRGJ� #CQCLTMJTGKCLRM BM EP?DGQKM GLD?LRGJ� . AMPNM C M EPSNM L? CQAMJ?�  DMPK?baM BM NCLQ?KCLRM JgEGAM K?RCK^RGAM� $AM NCB?EMEG? y $BSA?baM

NJ?LCR^PG?�  "GeLAG? C M BCQCLTMJTGKCLRM BM NCLQ?KCLRM AGCLRfDGAM�  JD?@CRGX?baM AMKM NPMACQQM BC AMLOSGQR? B? ?SRMLMKG?�  ?JD?@CRGX?baM AMKM

SK ?RM APG?BMP 
 3CK? &CP?BMP� +CRP?KCLRM�  APG?Lb? C M ?BMJCQACLRC CK CVCPAfAGM BM NMBCP 
 2CSQ PCASPQMQ� QS?Q ?PK?Q�  TGMJeLAG? QGK@gJGA?� ?

TGMJeLAG? DfQGA?�  QS@KGQQaM� . KCBM C ? GLAMKNPCCLQaM� "MLACNbjCQ BC $BSA?baM� . N?P?BGEK? CBSA?AGML?J CKCPECLRC� ,SB?Lb? L? KGQQaM B?

CQAMJ?� "SPPfASJM CK ?baM� $BSA?baM� SK BG^JMEM ?@CPRM�  GKNMPR`LAG? BM AMLRCVRM� (LRCP C RP?LQBGQAGNJGL?PGB?BC� (LQRPSKCLR?bjCQ CJCRPhLGA?Q C PCBCQ

RCK^RGA?Q�

0]=HC=I ?G !H@?LG;A?G�  RS?P CK ?RGTGB?BCQ PCJ?RGT?Q _ ^PC? BC ?QQGQReLAG? _ CLDCPK?ECK� $VCASR?PNCOSCLMQ QCPTGbMQ BC CLDCPK?ECK� QM@ ? QS


NCPTGQaM BM CLDCPKCGPM� ?SVGJG?LBM LM ?RCLBGKCLRM ?MQN?AGCLRCQ� /PCN?P?P M N?AGCLRC N?P? AMLQSJR?Q� CV?KCQ C RP?R?KCLRMQ� .@QCPT?P� PCAMLFCACP C

BCQAPCTCPQGL?GQ C QGLRMK?Q _ LfTCJ BC QS? OS?JGDGA?baM� $VCASR?P RP?R?KCLRMQ CQNCAGDGA?KCLRC NPCQAPGRMQ� MS BCPMRGL?� ?JcK BC MSRP?Q ?RGTGB?BCQ BC CLDCP


K?ECK� AMKM KGLGQRP?P KCBGA?KCLRMQ TG? MP?J C N?PCLRCP?J�1C?JGX?P AMLRPMJC FfBPGAM� %?XCP ASP?RGTMQ�  NJGA?P MVGECLMRCP?NG?� LC@SJGX?baM� CLRCPMAJGQK?�

CLCK?C?JMP MS DPGM� CVCASR?P R?PCD?Q PCDCPCLRCQ _ AMLQCPT?baM C ?NJGA?baM BC T?AGL?Q� $DCRS?P M AMLRPMJC BCN?AGCLRCQ C BC AMKSLGA?LRCQ CK BMCLb?Q

RP?LQKGQQfTCGQ� PC?JGX?P RCQRCQ C NPMACBCP _ QS? JCGRSP?� N?P?QS@QfBGM BC BG?ELgQRGAM� AMJFCP K?RCPG?J N?P? CV?KCQ J?@MP?RMPG?GQ� NPCQR?P ASGB?BMQ BC CL


DCPK?ECK NPc C NgQ MNCP?RgPGMQ� CVCASR?P ?RGTGB?BCQ BC BCQGLDCAbaM C CQRCPGJGX?baM� NPCQR?P ASGB?BMQ BC FGEGCLC CAMLDMPRM ?M N?AGCLRC C XCJ?P NMP QS?

QCESP?Lb?� XCJ?P NCJ? JGKNCX? C MPBCK BM K?RCPG?J� BCCOSGN?KCLRMQ C BC BCNCLBeLAG?Q BC SLGB?BCQ BC Q?kBC� GLRCEP?P ? COSGNC BC Q?kBC� N?PRGAGN?P

BC?RGTGB?BCQ BC CBSA?baM CK Q?kBC� MPGCLR?P MQ N?AGCLRCQ L? NgQ
AMLQSJR?� OS?LRM ?MQ ASKNPGKCLRMQ B?QNPCQAPGbjCQ BC CLDCPK?ECK C KcBGA?Q� ?SVGJG


?P M CLDCPKCGPM L? CVCASbaM BMQ NPMEP?K?Q BC CBSA?baMN?P? ? Q?kBC� CVCASR?P MQ RP?@?JFMQ BC PMRGL? TGLASJ?BMQ _ ?JR? BC N?AGCLRCQ� CVCASR?P QCPTGbMQ

���BC�,?PbM�BC������o�)MPL?J�.DGAG?J�$JCRPhLGAM�BMQ�,SLGAfNGMQ�BM�$QR?BM�BC�,?RM�&PMQQM�o� -.�7(7�Y�-m������

BG?PGMKSLGAGN?J�MPE�KR�?KK�o�UUU�?KK�MPE�@P ���  QQGL?BM�#GEGR?JKCLRC



ECP?GQ BCCLDCPK?ECK AMKM ?NJGA?P GLHCbjCQ C T?AGL?Q� KGLGQRP?P PCKcBGMQ� PCEGQRP?P RCKNCP?RSP?Q� KCBGP NPCQQaM?PRCPG?J� D?XCP ASP?RGTMQ C AMJCR?P K?RC


PG?J N?P? CV?KC BC J?@MP?RgPGM� /PCN?P?P C CQRCPGJGX?P MQGLQRPSKCLRMQ BC RP?@?JFM SRGJGX?BMQ L? CLDCPK?PG? C LMQ E?@GLCRCQ KcBGAMQ� ?AMLBGAGML?LBM
MQ

CKJSE?P ?BCOS?BM� N?P? ?QQCESP?P QS? SRGJGX?baM� /PCN?P?P MQ N?AGCLRCQ N?P? AMLQSJR?Q C CV?KCQ�?AMKMB?LBM
MQ ?BCOS?B?KCLRC� N?P? D?AGJGR?P QS?

PC?JGX?baM� .PGCLR?P M N?AGCLRC QM@PC ? KCBGA?baM CQCOSeLAG? BM RP?R?KCLRM NPCQAPGRM� GLQRPSGLBM QM@PC M SQM BC KCBGA?KCLRMQ C K?RCPG?J ?BCOS?BM

?M RGNMBC RP?R?KCLRM� N?P? PCBSXGP ? GLAGBeLAG? BC ?AGBCLRCQ� $DCRS?P ? AMJCR? BC K?RCPG?J N?P? CV?KCQ BCJ?@MP?RgPGM C ? GLQRPSKCLR?baM CK GLRCPTCL


baM AGPkPEGA?Q� ?RS?LBM QM@ ? QSNCPTGQaM BM CLDCPKCGPM MSKcBGAM� N?P? D?AGJGR?P M BCQCLTMJTGKCLRM B?Q R?PCD?Q BC A?B? KCK@PM B? COSGNC� /?PRGAGN?P

BMQNPMACBGKCLRMQ NgQ
KMPRC� /?PRGAGN?P BC ?bjCQ BC TGEGJ`LAG? CNGBCKGMJgEGA?�  RS?P CK ?RGTGB?BCQ BC?RCLBGKCLRM C NPMEP?K?Q BC Q?kBC �NPc
L?R?J�

NSCPGASJRSP?� FGNCPRCLQaM� BG?@CRCQ� CLRPC MSRPMQ	�AMLDMPKC CQNCAGDGA?bjCQ� 1C?JGX?P TGQGR?Q BMKGAGJG?PCQ� NPCQR?LBM ?RCLBGKCLRM BC NPGKCGPMQ QMAMPPMQ

CAMLTMA?baM BC D?JRMQMQ�  SVGJG?P L? M@QCPT?baM QGQRCK^RGA? BM CQR?BM BC Q?kBC BMQ RP?@?JF?BMPCQ�?RP?TcQ BC A?KN?LF?Q BC CBSA?baM Q?LGR^PG?� JCT?L


R?KCLRM BC BMCLb?Q NPMDGQQGML?GQ� MPE?LGX?LBM CK?LRCLBM DGAF?Q GLBGTGBS?GQ BMQ RP?@?JF?BMPCQ�  SVGJG?P L? PC?JGX?baM BC GLOScPGRMQ Q?LGR^PGMQ LMQJMA?GQ

BC RP?@?JFM� $VCASR?P ?RGTGB?BCQ BC AMLRPMJC BC B?BMQ TGR?GQ� NSLbaM TCLMQ?� AMLRPMJC BCBPCL?ECK� ?QNGP?baM BC A?TGB?BCQ C ?AMKN?LF?KCLRM BC N?


AGCLRCQ CK CV?KCQ AMKNJCKCLR?PCQ�1CEGQRP?P C AMLRPMJ?P ?Q GLDMPK?bjCQ NCPRGLCLRCQ _ QS? ?RGTGB?BC ?RP?TcQ BMQ PCASPQMQ BGQNMLfTCGQ CPMRGL? BM QCRMP�

1C?JGX?P RPCGL?KCLRM L? ^PC? BC ?RS?baM� OS?LBM QMJGAGR?BM� .NCP?P COSGN?KCLRMQ CQGQRCK?Q BC GLDMPK^RGA? C MSRPMQ� OS?LBM ?SRMPGX?BM C LCACQQ^PGM

?M CVCPAfAGM B?Q BCK?GQ ?RGTGB?BCQ�,?LRCP MPE?LGX?BMQ� JGKNMQ C AMLQCPT?BMQ MQ K?RCPG?GQ� K^OSGL?Q� COSGN?KCLRMQ C JMA?J BC RP?@?JFM�OSC CQRaM QM@

QS?�PCQNMLQ?@GJGB?BC�

0]=HC=I ?G /;d>? �O=;F�  RS?P CK ?RGTGB?BCQ PCJ?RGT?Q _ ^PC? BC ?QQGQReLAG? RcALGA? _ FGEGCLC BCLR?J�/?PRGAGN?P BM RPCGL?KCLRM BC ?SVGJG?PCQ MBMLRMJg


EGAMQ� "MJ?@MP?P LMQ NPMEP?K?Q CBSA?RGTMQ CNPCTCLRGTMQ BC Q?kBC @SA?J� "MJ?@MP?P LMQ JCT?LR?KCLRMQ C CQRSBMQ CNGBCKGMJgEGAMQ� .PGCLR?P MQN?AGCL


RCQ MS EPSNMQ BC N?AGCLRCQ QM@PC NPCTCLbaM C RP?R?KCLRM B?Q BMCLb?Q @SA?GQ� 1C?JGX?P ?RGTGB?BCQNCPRGLCLRCQ ?Q BMQ ?SVGJG?PCQ MBMLRMJgEGAMQ� OS?LBM

LCACQQ^PGM� 1C?JGX?P BCKMLQRP?baM BC RcALGA?Q BCCQAMT?baM� CQAMT?baM QSNCPTGQGML?B?� CRA� 1CQNMLBCP NCJ? ?BKGLGQRP?baM BC AJfLGA?� L? ?SQeLAG?

BMAGPSPEGaM
BCLRGQR?� 2SNCPTGQGML?P� QM@ BCJCE?baM� M RP?@?JFM BMQ ?SVGJG?PCQ MBMLRMJgEGAMQ� %?XCPRMK?B?� PCTCJ?baM C KMLR?ECK BC P?BGMEP?DG?Q GLRP?


MP?GQ� 1C?JGX?P RCQRC BC TGR?JGB?BC NSJN?P� 1C?JGX?P ? PCKMbaM BC GLBSJRMQ� NJ?A?Q C A^JASJMQ QSNP? ECLEGT?GQ� $VCASR?P ? ?NJGA?baM BC QS@QR`LAG?Q N?P?

?NPCTCLbaM BC A^PGC BCLR?J� QM@ BCRCPKGL?baM BM #CLRGQR?� (LQCPGP C AMLBCLQ?P QS@QR`LAG?Q PCQR?SP?BMP?Q�/MJGP PCQR?SP?bjCQ� /PMACBCP ? JGKNCX? C ?

?LRGQQCNQG? BM A?KNM MNCP?RgPGM� ?LRCQ C ?NgQ MQNPMACBGKCLRMQ AGPkPEGAMQ� 1CKMTCP QSRSP?Q� "MLDCAAGML?P KMBCJMQ� 2CJCAGML?P C NPCN?P?P KMJBCGP?Q�

$J?@MP?P PCJ?RgPGMQ BG^PGMQ C KCLQ?GQ� $J?@MP?P C AMLRPMJ?P NCBGBMQ� CQRMOSCQ BC K?RCPG?GQ NCPK?LCLRCQ CBC AMLQSKM MBMLRMJgEGAM� 2SNCPTGQGML?P C

?HSB?P L? MPE?LGX?baM� AMLRPMJC� JGKNCX?� JS@PGDGA?baM�CQRCPGJGX?baM BC GLQRPSKCLR?GQ� COSGN?KCLRMQ� K?RCPG?GQ C JMA?J BC RP?@?JFM� AMLDMPKC PMRGL?MBML


RMJgEGA? B? ECPeLAG? BC MBMLRMJMEG? B? ?SR?POSG? KSLGAGN?J BC Q?kBC� "MLRPMJ?P GLDMPK?bjCQNCPRGLCLRCQ _ QS? ?RGTGB?BC� 1C?JGX?P RPCGL?KCLRM L? ^PC?

BC ?RS?baM� OS?LBM QMJGAGR?BM� .NCP?PCOSGN?KCLRMQ C QGQRCK?Q BC GLDMPK^RGA? C MSRPMQ� OS?LBM ?SRMPGX?BM C LCACQQ^PGM ?M CVCPAfAGM B?QBCK?GQ ?RGTG
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