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GLQMNNMPR?@GJCƁ��@?K@GLG�LML�NMQQMLM�CQNPGKCPC�G�JMPM�QCLRGKCLRG�?RRP?TCPQM�J?�N?PMJ?Ƃ�K?�JM�D?LLM
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BGQ?EGM�C�BMJMPCƁ��A?PCEGTCP�C�G�ECLGRMPG�CQNCPRG�QMLM�GL�EP?BM�BG�T?JSR?PC�GJ�EP?BM�BG�QMϴCPCLX?�GL�SL
LCML?RMƂ�LMLAF͊�GJ�EP?BM�BG�QMJJGCTM�MϴCPRM�B?�D?PK?AG�M�?JRPC�KGQSPCƁ��CG��?CQG��?QQGƂ�JƥCSR?L?QG?�NCP�JC
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LMLMQR?LRC�GJ�D?RRM�AFC�OSCQRG�N?XGCLRG�LML�NMQQ?LM�CQNPGKCPC�J?�NPMNPG?�TMJMLR̶Ɓ���G�@?K@GLG�AML
BGQRSP@G�?QQMAG?RG�?�QMϴCPCLX?�EP?TC�C�NPMJSLE?R?�BCTMLM�CQQCPC�RCLSRG�GL�TGR?�OS?LBM�J?�JMPM�QMϴCPCLX?
LML�NSʹ�CQQCPC�?BCES?R?KCLRC�PGBMRR?Ƈ

�CG��?CQG��?QQGƂ�AMKC�GL�RSRRG�EJG�?JRPG�N?CQGƂ�J?�ϷLC�BCJJ?�TGR?�BG�OS?JASLMƂ�RP?LLC�GL�AMLBGXGMLG�CQRPCKCƂ�͉
AMLQGBCP?R?�SL�MKGAGBGMƁ��L?�TGR?�BG�QMϴCPCLX?�AFC�LML�NSʹ�CQQCPC�?JJCTG?R?�GL�?JASL�KMBM�NMRPC@@C
CQQCPC�AMLQGBCP?R?�SL?�BG�OSCQRC�AMLBGXGMLG�CQRPCKCƁ�J�AMLRPMJJM�JCE?JC�QSJJƥCSR?L?QG?�LCG�LCML?RG�QG�@?Q?
QSJJC�PCJ?XGMLG�BCG�KCBGAGƂ�QCESGRC�B?�SL?�T?JSR?XGMLC�BCG�NS@@JGAG�KGLGQRCPGƁ��CP�DMPLGPC�RSRRC�JC
GLDMPK?XGMLG�LCACQQ?PGC�NCP�J?�T?JSR?XGMLC�C�NCP�NPCTCLGPC�EJG�GLRCPPME?RMPG�B?�N?PRC�BCEJG�?ECLRG�BG
NMJGXG?Ƃ�?@@G?KM�QTGJSNN?RM�SL�NPMRMAMJJMƂ�LMRM�AMKC�NPMRMAMJJM�BG��PMLGLECLƂ�NCP�G�A?QG�GL�ASG�TGCLC
NPCQ?�J?�BCAGQGMLC�BG�NMPPC�ϷLC�?JJ?�TGR?�BG�SL�LCML?RMƁ��CEJG�SJRGKG�KCQGƂ�J?�QR?KN?�GLRCPL?XGML?JC�͉
QR?R?�NGCL?�BG�AMLRG�P?EECJ?LRG�C�GLAMKNPCLQGMLG�PGES?PB?LRG�OSCQRM�NPMRMAMJJMƁ

�LCML?RG�C�G�LCML?RG�NCP�G�OS?JG�NMRPC@@CPM�CQQCPC�NPCQC�R?JG�BCAGQGMLG�BG�ϷLC�TGR?�NMQQMLM�CQQCPC�QSBBGTGQG
GL�RPC�A?RCEMPGCƁ� �NPGKM�JSMEMƂ�AG�QMLM�@?K@GLG�QCLX?�NMQQG@GJGR̶�BG�QMNP?TTGTCLX?Ɓ��SCQRM�EPSNNM�͉
AMKNMQRM�B?�@?K@GLG�AFC�KMPGP?LLM�QS@GRM�BMNM�J?�L?QAGR?Ƃ�LMLMQR?LRC�JC�ASPC�MRRGK?JG�AML�G�KCRMBG
NGΏ�PCACLRG�BGQNMLG@GJG�JMA?JKCLRCƁ��SCQRG�@?K@GLG�F?LLM�SL?�EP?TC�K?J?RRG?�BG�@?QCƂ�AMKC�JƥGNMNJ?QG?
NMJKML?PC�C�PCL?JCƁ

�@?K@GLG�BCJ�QCAMLBM�EPSNNM�F?LLM�SL?�NPMELMQG�KMJRM�QA?PQ?�C�BGNCLBMLM�B?�RCP?NG?�GLRCLQGT?Ɓ
�SCQRG�N?XGCLRG�NMQQMLM�QMNP?TTGTCPC�BMNM�SL�NCPGMBM�BG�RP?RR?KCLRM�GLRCLQGTMƂ�K?�JC�?QNCRR?RGTC
PGES?PBM�?JJC�JMPM�AMLBGXGMLG�DSRSPC�QMLM�KMJRM�ASNCƁ��MLM�LCML?RG�AML�EP?TG�?LMK?JGC�ACPC@P?JG�M�B?LLG
CQRCQG�?EJG�MPE?LG�A?SQ?RG�B?�CQRPCK?�GNMQQGCKG?Ɓ��S?LBM�OSCQRG�@?K@GLG�NMQQMLM�QMNP?TTGTCPC�MJRPC�GJ
NCPGMBM�BG�RCP?NG?�GLRCLQGT?Ƃ�F?LLM�SL?�NPMELMQG�CQRPCK?KCLRC�QA?PQ?�C�SL?�QA?PQ?�OS?JGR̶�BCJJ?�TGR?Ɓ

LϷLCƂ�AG�QMLM�@?K@GLG�AML�SL?�NPMELMQG�QCLX?�QNCP?LX?�AFC�QNCPGKCLR?LM�AGʹ�AFC�ECLGRMPG�CB�CQNCPRG
KCBGAG�PGRCLEMLM�CQQCPC�SL?�QMϴCPCLX?�GLQMNNMPR?@GJCƁ��C@@CLC�QG?�BGϵAGJC�B?�BCϷLGPC�GL�?QRP?RRMƂ
OSCQRM�EPSNNM�AMKNPCLBC�N?XGCLRG�AFC�LML�BGNCLBMLM�B?�SL�RP?RR?KCLRM�KCBGAM�GLRCLQGTM�K?�NCP�G
OS?JG�͉�NPCTGQR?�SL?�OS?JGR̶�BG�TGR?�KMJRM�QA?PQ?Ƃ�?QQMAG?R?�?�QMϴCPCLX?�NPMJSLE?R?Ɓ��B�CQCKNGMƂ�SL
@?K@GLM�AML�J?�DMPK?�NGΏ�EP?TC�BG�QNGL?�@GϷB?�?TP̶�SL?�OS?JGR̶�BG�TGR?�CQRPCK?KCLRC�QA?PQ?Ƃ�?LAFC�BMNM
KMJRC�MNCP?XGMLGƁ��SCQRM�EPSNNM�AMKNPCLBC�?LAFC�G�@?K@GLG�AFC�QMLM�QMNP?TTGQQSRG�EP?XGC�?JJC�ASPC
GLRCLQGTC�K?�NCP�G�OS?JG�BGTCLR?�AFG?PM�BMNM�AFC�GJ�RP?RR?KCLRM�GLRCLQGTM�͉�QR?RM�AMKNJCR?RM�AFC�J?�OS?JGR̶
BCJJ?�TGR?�Q?P̶�KMJRM�QA?PQ?�C�NCP�G�OS?JG�LML�Aƥ͉�QNCP?LX?�BG�KGEJGMP?KCLRMƁ

�CAGBCPC�BG�LML�GLGXG?PC�M�QMQNCLBCPC�GJ�RP?RR?KCLRM�BG�NPMJSLE?KCLRM�BCJJ?�TGR?�LCG�LCML?RG�QCLX?
NMQQG@GJGR̶�BG�QMNP?TTGTCLX?�͉�AMLQGBCP?R?�SL?�@SML?�NP?RGA?�NCP�G�KCBGAG�GL�	SPMN?�CB�͉�?AACRR?@GJC�NCP�G
KCBGAG�LCEJG��R?RG��LGRGƁ��?�K?EEGMP�N?PRC�BG�OSCQRG�@?K@GLG�KSMGMLM�GKKCBG?R?KCLRC�BMNM
JƥGLRCPPSXGMLC�BCJ�RP?RR?KCLRMƁ

�LCML?RMJMEG�LCG��?CQG��?QQG�C�J?�K?EEGMP�N?PRC�BCG�LCML?RMJMEG�GL�	SPMN?�QMLM�AMLTGLRG�AFC�GJ
RP?RR?KCLRM�BG�RCP?NG?�GLRCLQGT?�LML�QG?�SL�M@GCRRGTM�GL�Q͊Ɓ�J�QSM�QAMNM�LML�͉�QMJM�J?�QMNP?TTGTCLX?�BCJ
@?K@GLMƂ�K?�?LAFC�SL?�OS?JGR̶�BCJJ?�TGR?�?AACRR?@GJCƁ��GLSLAG?PC�M�LML�GLGXG?PC�SL�RP?RR?KCLRM�BG
QMQRCLR?KCLRM�TGR?JC�LCG�@?K@GLG�BCJ�QCAMLBM�EPSNNM�͉�?AACRR?@GJC�NCP�OSCQRG�LCML?RMJMEG�QC�QG?�GJ�RC?K
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KCBGAM�AFC�G�ECLGRMPG�QMLM�AMLTGLRG�AFC�GJ�RP?RR?KCLRM�LML�QG?�LCJ�KGEJGMP�GLRCPCQQC�BCJ�@?K@GLM�NCPAF͊
JC�NPMQNCRRGTC�QMLM�CQRPCK?KCLRC�QA?PQCƁ

�G�DPMLRC�?�SL�N?XGCLRC�BG�RCPX?�A?RCEMPG?Ƃ�͉�CQQCLXG?JC�AFC�JƥCOSGNC�KCBGA?�?@@G?�SL?�NPMELMQG�OS?LRM
NGΏ�?AASP?R?�NMQQG@GJC�C�LC�BGQASR?�AML�G�ECLGRMPGƁ��CTMLM�CQQCPC�NPCQC�RSRRC�JC�KGQSPC�NMQQG@GJG�NCP
?JJCTG?PC�DMPRG�BMJMPG�C�BGQ?EGƁ��G�QMLMƂ�RSRR?TG?Ƃ�AGPAMQR?LXC�GL�ASGƂ�LMLMQR?LRC�RSRRC�JC�KGQSPC�?BMRR?RCƂ�J?
QMϴCPCLX?�LML�NSʹ�CQQCPC�?JJCTG?R?�C�LML�AG�QG�NSʹ�?RRCLBCPC�?JASL�KGEJGMP?KCLRMƁ��S?LBM�QG?�G�ECLGRMPG
AFC�G�KCBGAG�QMLM�AMLTGLRG�AFC�AG�QG?�SL?�NPMELMQG�CQRPCK?KCLRC�QD?TMPCTMJCƂ�NMQQMLM�AMLAMPB?PC�QSJ
D?RRM�AFC�J?�KMPRC�Q?PC@@C�NGΏ�SK?L?�BCJJ?�TGR?�AMLRGLS?Ɓ�L�AMLBGXGMLG�QGKGJGƂ�SL?�NCPQML?�LCG��?CQG
�?QQG�BG�CR̶�QSNCPGMPC�?G�w|�?LLG�NSʹ�AFGCBCPC�JƥCSR?L?QG?Ɓ��LCML?RGƂ�RSRR?TG?Ƃ�LML�NMQQMLM�AFGCBCPC
JƥCSR?L?QG?�C�R?JC�PGAFGCQR?�B?�N?PRC�BCG�ECLGRMPGƂ�GL�OS?JGR̶�BG�P?NNPCQCLR?LRG�BCJ�NPMNPGM�ϷEJGMƂ�LML�͉
T?JGB?�?G�QCLQG�BCJJ?�JCEEC�MJ?LBCQCƁ��SCQRM�QGELGϷA?�AFC�JƥCSR?L?QG?�GL�SL�LCML?RM�͉�QCKNPC�NPMG@GR?Ƈ
�G?KM�AMLTGLRG�AFC�GL�OSCQRG�A?QG�JC�KGQSPC�BG�ϷLC�TGR?�NMQQ?LM�CQQCPC�?AACRR?@GJG�GL�AMLBGXGMLG�KMJRM
PGEGBCƃ�G�ECLGRMPG�BCTMLM�CQQCPC�NGCL?KCLRC�Bƥ?AAMPBMƂ�QSJJ?�@?QC�BG�SL?�QNGCE?XGMLC�?NNPMDMLBGR?�BCJJ?
AMLBGXGMLC�C�BCJJ?�NPMELMQGƄ�SL�RC?K�BG�KCBGAGƂ�GLAJSQM�?JKCLM�SLM�AFC�LML�͉�BGPCRR?KCLRC�AMGLTMJRM
LCJJ?�ASP?�BCJ�N?XGCLRCƂ�BCTC�AMLAMPB?PCƄ�C�J?�AMLBGXGMLC�C�J?�NPMELMQG�BCTMLM�CQQCPC�@CL�BCϷLGRCƁ��MNM
AFC�J?�BCAGQGMLC�͉�QR?R?�NPCQ?�C�GJ�@?K@GLM�͉�KMPRMƂ�SL�CLRC�EGSPGBGAM�CQRCPLM�BMTPC@@C�BCRCPKGL?PC�QC�J?
BCAGQGMLC�͉�QR?R?�EGSQRGϷA?R?�C�RSRRC�JC�NPMACBSPC�LCACQQ?PGC�QMLM�QR?RC�QCESGRCƁ�SL�RC?K�BG�KCBGAGƂ
GLAJSQM�?JKCLM�SLM�AFC�LML�͉�BGPCRR?KCLRC�AMGLTMJRM�LCJJ?�ASP?�BCJ�N?XGCLRCƂ�BCTC�AMLAMPB?PCƄ�C�J?
AMLBGXGMLC�C�J?�NPMELMQG�BCTMLM�CQQCPC�@CL�BCϷLGRCƁ��MNM�AFC�J?�BCAGQGMLC�͉�QR?R?�NPCQ?�C�GJ�@?K@GLM�͉
KMPRMƂ�SL�CLRC�EGSPGBGAM�CQRCPLM�BMTPC@@C�BCRCPKGL?PC�QC�J?�BCAGQGMLC�͉�QR?R?�EGSQRGϷA?R?�C�RSRRC�JC
NPMACBSPC�LCACQQ?PGC�QMLM�QR?RC�QCESGRCƁ�SL�RC?K�BG�KCBGAGƂ�GLAJSQM�?JKCLM�SLM�AFC�LML�͉�BGPCRR?KCLRC
AMGLTMJRM�LCJJ?�ASP?�BCJ�N?XGCLRCƂ�BCTC�AMLAMPB?PCƄ�C�J?�AMLBGXGMLC�C�J?�NPMELMQG�BCTMLM�CQQCPC�@CL
BCϷLGRCƁ��MNM�AFC�J?�BCAGQGMLC�͉�QR?R?�NPCQ?�C�GJ�@?K@GLM�͉�KMPRMƂ�SL�CLRC�EGSPGBGAM�CQRCPLM�BMTPC@@C
BCRCPKGL?PC�QC�J?�BCAGQGMLC�͉�QR?R?�EGSQRGϷA?R?�C�RSRRC�JC�NPMACBSPC�LCACQQ?PGC�QMLM�QR?RC�QCESGRCƁ

�L�QMLB?EEGM�L?XGML?JC�BG�LCML?RMJMEG�LCG��?CQG��?QQG�F?�BGKMQRP?RM�AFC�MELG�?LLM�AG�QMLM�B?�w{�?�xv
A?QG�BG�CSR?L?QG?�LCG�LCML?RG�AFC�Q?PC@@CPM�AJ?QQGϷA?RG�LCJ�RCPXM�EPSNNMƁ� �CAMLBM�J?�JCEEC�MJ?LBCQCƂ�͉
BMTCPC�BCJ�KCBGAM�NPCQCLR?PC�SL�ACPRGϷA?RM�BG�KMPRC�OS?LBM�SL�N?XGCLRC�͉�BCACBSRM�NCP�A?SQC�L?RSP?JGƁ
�C�SL?�KMPRC�͉�BMTSR?�?JJƥCSR?L?QG?Ƃ�LML�NSʹ�CQQCPC�ACPRGϷA?R?�AMKC�ƦL?RSP?JCƦƁ�J�KCBGAM�BCTC
GLDMPK?PC�GJ�KCBGAM�JCE?JCƂ�AFC�GQNCXGML?�GJ�AMPNM�CƂ�?�QS?�TMJR?Ƃ�GLDMPK?�GJ�NPMASP?RMPC�BGQRPCRRS?JCƂ�GJ�ASG
SϵAGM�CQ?KGL?�MELG�A?QM�?JJ?�JSAC�BCJJC�JCEEG�M�BCJJ?�EGSPGQNPSBCLX?�?NNJGA?@GJGƁ�J�NPMASP?RMPC
BGQRPCRRS?JC�NPCQCLR?�GJ�A?QMƂ�SLGR?KCLRC�?JJ?�NPMNPG?�MNGLGMLCƂ�?J��MJJCEGM�BCG�NPMASP?RMPG�ECLCP?JGƂ�G�ASG
OS?RRPM�KCK@PG�ECQRGQAMLM�GJ�BGN?PRGKCLRM�BG�NPMASP?�L?XGML?JC�C�BCAGBMLM�NPMTTGQMPG?KCLRC�QC
NPMACBCPC�M�KCLMƁ��?�BCAGQGMLC�ϷL?JC�TGCLC�NPCQ?�B?J�KGLGQRPM�BCJJ?�EGSQRGXG?Ɓ

�SC�A?QG�EGSBGXG?PGƂ�BCAGQG�?�KCR̶�BCEJG�?LLG�ƥ�vƂ�PGES?PB?LRG�JƥCSR?L?QG?�LCG�LCML?RG�LCG��?CQG��?QQG
DMPLGQAMLM�SL?�ESGB?�QG?�NCP�G�EGSBGAG�AFC�NCP�G�KCBGAGƁ��CJ�NPGKM�A?QMƂ�SL�KCBGAM�F?�NMQRM�ϷLC�?JJ?�TGR?
BG�SL�LCML?RM�AFC�?TCT?�SL?�DMPK?�CQRPCK?�BG�QNGL?�@GϷB?Ɓ��CJ�QCAMLBM�A?QMƂ�SL�KCBGAM�F?�NMQRM�ϷLC
?JJ?�TGR?�BG�SL�LCML?RM�?ϴCRRM�B?�RPGQMKG?�wyƁ�	LRP?K@G�G�A?QG�PGES?PB?T?LM�SLƥ?QNCRR?RGT?�BG�TGR?�KMJRM
JGKGR?R?�C�SL?�QMϴCPCLX?�CQRPCK?�AFC�LML�NMRCT?�CQQCPC�?JJCTG?R?Ɓ��CG�JMPM�TCPBCRRGƂ�G�RPG@SL?JG�F?LLM
?NNPMT?RM�JC�NPMACBSPC�AMKC�AMLDMPKG�?G�PCOSGQGRG�NCP�JC�@SMLC�NP?RGAFC�KCBGAFCƁ��C@@CLC�OSCQRC
QCLRCLXC�?@@G?LM�DMPLGRM�?JASLC�GLBGA?XGMLGƂ�KMJRC�MPE?LGXX?XGMLG�F?LLM�PGNCRSR?KCLRC�AFGCQRM�JGLCC
ESGB?�NGΏ�AFG?PCƂ�QMQRCLCLBM�AFC�SL�AMKGR?RM�AML�AMKNCRCLXC�KSJRGBGQAGNJGL?PG�ƕKCBGAFCƂ�JCE?JG�CB
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CRGAFCƖ�Q?PC@@C�NGΏ�A?N?AC�BCG�EGSBGAG�BG�T?JSR?PC�R?JG�A?QGƁ��G�QG�?QNCRRCPC@@C�AFC�G�KCBGAG�QG?LM�KMJRM�NGΏ
BGQNMQRG�?�PGDCPGPC�JC�NPMACBSPC�?�R?JC�AMKGR?RM�BG�OS?LRM�LML�JM�QG?LM�?�SL�?TTMA?RM�BGQRPCRRS?JCƁ�J
EMTCPLM�MJ?LBCQCƂ�RSRR?TG?Ƃ�LML�F?�APC?RM�SL�AMKGR?RM�L͊�MϴCPRM�?JRPG�MPGCLR?KCLRGƂ�LMLMQR?LRC�?@@G?
NPMKCQQM�PGNCRSR?KCLRCƂ�B?J�w��}Ƃ�BG�D?PJMƁ

�CLRGBSC�A?QG�BG�CSR?L?QG?�LCG�LCML?RG�QMLM�QR?RG�QCEL?J?RG�?EJG�SϵAG�BG�NPMASP?�BGQRPCRRS?JC�LCG��?CQG
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