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ƕǺw~�?LLG�BG�CR̶Ɩ�CLRPM�~�EGMPLG�B?JJƥGLQMPECLX?�BCG�QGLRMKG�BG��MTGBƊw��?�PGACTCPC�SL?�RP?QDSQGMLC�CLRPM�GJ
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�?�NPCQCLX?�BG�?LRGAMPNG�����Ɗ�M�Ɗx�͉�QR?R?�AMLDCPK?R?�LCG�BML?RMPG�GBMLCG�BMNM�AFC�SL?�BGJSGXGMLC
NJ?QK?RGA?�BG�wǰyxv�͉�PGQSJR?R?�NMQGRGT?�QS�SLM�BCG�RPC�Q?EEG�BG�GKKSLM?QQMP@GKCLRM�CLXGK?RGAM�ƕ	���Ɩ
AMLT?JGB?RG�AML�NPMRCGLC���QNGICƂ�GLAJSQM�Jƥ	�����LRGƊ����Ɗ�M�Ɗx�ƕE�Ɩ�ƕ	SPMGKKSLƖƂ�GJ��GRPMQ��MTGBƊw�
E���QQ?W�ƕ�PRFM��JGLGA?J��G?ELMQRGAQƖ�C�GJ��MTGBƊw��	����E���LRG@MBW��CQR�ƕ�MSLR��GL?G��?@MP?RMPWƖƂ
GL�SL�J?@MP?RMPGM�ACPRGϷA?RM�B?J�NPMACQQM��JGLGA?J��?@MP?RMPW�KNPMTCKCLR��KCLBKCLRQƁ��MNM�AFC�GJ
NJ?QK?�AMLT?JCQACLRC�BCJ�BML?RMPC�͉�QR?RM�OS?JGϷA?RM�NCP�JƥSQMƂ�G�JGTCJJG�BG�?LRGAMPNG�QMLM�QR?RG
A?P?RRCPGXX?RG�LCG�J?@MP?RMPG�BG�PGACPA?�B?�RGRMJG�CLBƊNMGLR�BG�QNGIC�?LACQRP?JG�?�JSLEFCXX?�GLRCP?Ƃ�RCQR�BG
LCSRP?JGXX?XGMLC�BCJJ?�APCQAGR?�BG�TGPSQ�TGTG�C�SLGR̶�?P@GRP?PGC�QSJ�RCQR�	SPMGKKSL�E��QCAMLBM�JC
P?AAMK?LB?XGMLG�BCJ�NPMBSRRMPC�BCJ�RCQR�BGJSGXGMLC�BG�wǰwvwƁ�xv�MNM�JSEJGM�xvxwƂ�JC�RP?QDSQGMLG�QMLM�QR?RC�JGKGR?RC�?JJC
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KMPRC�NPGK?�BCJ�PGAMTCPM�D?ACQQC�N?PRC�BCJJƥCQGRM�NPGK?PGM�QNCAGϷA?RM�B?J�NPMRMAMJJMƂ�LML�QG�͉�TCPGϷA?R?
LCJJM�QRSBGMƁ��SGLBGƂ�JƥMSRAMKC�NPGK?PGM�͉�COSGT?JCLRC�?J�PGAMTCPM�AMPPCJ?RM�?J��MTGBƊw�Ɓ� �PGAMTCPG
AMPPCJ?RG�?J��MTGBƊw��C�J?�EP?TGR̶�BCJJ?�K?J?RRG?�LCG�N?XGCLRG�MQNCB?JGXX?RG�QMLM�QR?RG�EGSBGA?RG�B?�SL
EPSNNM�BG�RPC�KCBGAG�AFC�LML�CP?LM�?�AMLMQACLX?�BCEJG�GLA?PGAFG�BCJ�EPSNNM�BG�NPMT?Ɓ

�ML�QMLM�PGNMPR?RG�CQGRG�QCAMLB?PG�NPCQNCAGϷA?RG�OSGƁ��CJJƥ?L?JGQG�BCG�QMRRMEPSNNGƂ�RSRRG�G�QMRRMEPSNNG�ƕNƁ
CQƁƂ�GJ�RCKNM�B?JJƥGLGXGM�BCG�QGLRMKG�?JJ?�RP?QDSQGMLC�BG�NJ?QK?Ɩ�QMLM�QR?RG�NPCQNCAGϷA?RGƁ

�JG�CTCLRG�?TTCPQG�QMLM�QR?RG�AJ?QQGϷA?RG�GL�@?QC�?G��MKKML��CPKGLMJMEW��PGRCPG?�DMP��BTCPQC�	TCLRQƂ
TCPQGMLC�{ƁvƁ��JG�CQGRG�BG�QGASPCXX?�AFC�QMLM�QR?RG�KMLGRMP?RG�BSP?LRC�JM�QRSBGM�GLAJSBCT?LM�CTCLRG�?TTCPQG
EP?TG�AMPPCJ?RG�?JJ?�RP?QDSQGMLC�AFC�QG�QMLM�K?LGDCQR?RG�AMKC�QCESCƃ�PC?XGMLG�RP?QDSQGML?JG�EP?TGƂ�QGLBPMKC
B?�BGQRPCQQ�PCQNGP?RMPGM�?ASRM�M�CTCLRG�?TTCPQG�BG�EP?BM�y�M�zƁ��L�KMLGRMP�KCBGAM�GLBGNCLBCLRC�AFC�LML
CP?�?�AMLMQACLX?�BCJJM�QRSBGMƊ�JC�?QQCEL?XGMLG�BG�EPSNNM�F?LLM�T?JSR?RM�EJG�CTCLRG�?TTCPQGƂ�EJG�CTCLRG
?TTCPQG�EP?TG�C�JC�T?PG?XGMLG�PGQNCRRM�?J�@?Q?JC�LCG�T?JMPG�BG�J?@MP?RMPGM�BG�QGASPCXX?Ɓ

J�NG?LM�BG�?L?JGQG�QR?RGQRGA?Ƃ�GLAJSQM�LCJ�NPMRMAMJJM�BG�NPMT?�QS��	��ƁMPEƂ�͉�QR?RM�ϷL?JGXX?RM�NPGK?�BCJ
@JMAAM�C�BCJJM�Q@JMAAM�BCJ�B?R?@?QCƁ�LGXG?JKCLRC�?@@G?KM�QRGK?RM�AFC�SL?�BGKCLQGMLC�BCJ�A?KNGMLC�BG
wx~v�N?PRCAGN?LRG�?TPC@@C�DMPLGRM�?JJM�QRSBGM�Jƥ~v�BG�NMRCLX?�NCP�PGJCT?PC�SL?�BGϴCPCLX?�RP?�G�EPSNNG�BG
?JKCLM�GJ�x{�LCJ�PGQAFGM�PCJ?RGTM�BG�PGAMTCPMƂ�?QQSKCLBM�SL�PGQAFGM�QRGK?RM�BG�PGAMTCPM�BCJ�xx�LCJ
NJ?QK?�BG�AMLRPMJJM�EPSNNMƂ�?�SL�JGTCJJM�BG�QGELGϷA?RGTGR̶�SLGJ?RCP?JC�BG�vƂv{Ɓ��SCQR?�BGKCLQGMLC�BCJ
A?KNGMLC�͉�QR?R?�?SKCLR?R?�?�wyzz�NCP�AMLQCLRGPC�GJ�DMJJMUƊSN�BCJJ?�NMRCLXG?JC�NCPBGR?Ɓ

�@@G?KM�A?JAMJ?RM�J?�BGϴCPCLX?�BG�PGQAFGM�C�GJ�RCKNM�KCBGM�BG�QMNP?TTGTCLX?�JGKGR?RM�ƕGJ�RCKNM�KCBGM
?RRCQM�NCP�GJ�PGAMTCPM�M�J?�KMPRC�CLRPM�x~�EGMPLGƖ�GL�SLƥ?L?JGQG�BCJJƥGLRCLXGMLC�KMBGϷA?R?�AFC�CQAJSBCT?�G
N?PRCAGN?LRG�AFC�LML�?TCT?LM�PGACTSRM�RP?QDSQGMLC�BG�NJ?QK?�AMLT?JCQACLRC�M�NJ?QK?�BG�AMLRPMJJMƁ
�@@G?KM�QRGK?RM�JƥGLAGBCLX?�ASKSJ?RGT?�SRGJGXX?LBM�JM�QRGK?RMPC�BMNNG?KCLRC�PM@SQRM�@?Q?RM�QS�SLM
QRGK?RMPC�KGP?RM�@?Q?RM�QSJJ?�NCPBGR?�KGLGK?Ɓ� ��J�ϷLC�BG�?SKCLR?PC�J?�NPCAGQGMLC�BCJJC�QRGKC�C�BG
RCLCPC�AMLRM�BCJJ?�NMRCLXG?JC�ACLQSP?�BGNCLBCLRCƂ�JC�?L?JGQG�QMLM�QR?RC�?EEGSQR?RC�NCP�T?PG?@GJG�BG�@?QC
NMRCLXG?JKCLRC�AMPPCJ?RC�?JJƥCQGRM�NPGK?PGMƁ� �J�ϷLC�BG�BCRCPKGL?PC�OS?JG�T?PG?@GJG�A?LBGB?RC
NPCQNCAGϷA?RC�GLAJSBCPCƂ�?@@G?KM�AMLBMRRM�J?�QCJCXGMLC�BCJJC�T?PG?@GJG�SRGJGXX?LBM�GJ�KCRMBM�BCJJ?�DMPCQR?
BG�QMNP?TTGTCLX?�A?QS?JC�LCJJƥGLRCPM�A?KNGMLC�KCLRPC�LML�CP?T?KM�?�AMLMQACLX?�BCJJC�?QQCEL?XGMLG�BCJ
EPSNNM�BG�NPMT?�ƕTCBCPC�Jƥ��NNCLBGAC��SNNJCKCLR?PC�ƖƁ��@@G?KM�SRGJGXX?RM�JƥGKNSR?XGMLC�NCP�G�T?JMPG
K?LA?LRG�GL�SL�?JEMPGRKM�NCP�QCJCXGML?PC�JC�AMT?PG?RC�B?�GLAJSBCPC�GL�SL�KMBCJJM�BG�QRGK?�KGP?RM�@?Q?RM

SLGR̶�BG�NJ?QK?�AML�SLGR̶�?P@GRP?PGC�QSNCPGMPG�?�yƂ{�?�SL?�BGJSGXGMLC�wǰwvw�QSJ�RCQR�	SPMGKKSL�E�Ƃ�GL�AMLDMPKGR̶�AML�J?�
���	���xw
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NPMACQQM�QMLM�DMPLGRG�LCJ�NPMRMAMJJMƁ

�GQSJR?RG

�?J�y�EGSELM�xvxv�?J�w�MRRM@PC�xvxwƂ�SL�RMR?JC�BG�wxx{�N?PRCAGN?LRG�GL�xy�QGRG�AFC�CP?LM�PGQSJR?RG�NMQGRGTG
NCP�����Ɗ�M�Ɗx�ƕ~}�NCP�PGJCT?KCLRM�BCJJƥ����C�wy�NCP�PGJCT?KCLRM�BCJJƥ?LRGECLCƖ�QMLM�QR?RG
P?LBMKGXX?RGƄ�BG�OSCQRG�N?PRCAGN?LRGƂ�{�x�F?LLM�PGACTSRM�NJ?QK?�AMLT?JCQACLRC�C�{~��F?LLM�PGACTSRM
NJ?QK?�BG�AMLRPMJJMƂ�NCP�SL�RMR?JC�BG�ww~w�N?PRCAGN?LRG�AFC�QMLM�QR?RG�GLAJSQG�LCJJƥ?L?JGQG�BCJJƥGLRCLXGMLC�BG
RP?RR?KCLRM�KMBGϷA?R?�ƕ�
GESP?�w�ƖƁ���A?SQ?�BCJ�LSKCPM�BG�PGAMTCPG�GL�DMPRC�A?JM�BMNM�Jƥ?PPSMJ?KCLRM�BCG
NPGKG�wvvv�N?PRCAGN?LRGƂ�JƥGQAPGXGMLC�?JJM�QRSBGM�͉�QR?R?�GLRCPPMRR?�B?JJ?�BGPCXGMLC�BCJJM�QRSBGM�ƕG�ASG
KCK@PG�LML�CP?LM�?�AMLMQACLX?�BCEJG�GLA?PGAFG�BCJ�EPSNNM�BG�QRSBGMƖ�BMNM�AFC�NGΏ�BCJ��v
BCJJƥM@GCRRGTM�BG�GQAPGXGMLC�GLGXG?JC�͉�QR?RM�P?EEGSLRMƁ
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KCLRPC�xw�N?PRCAGN?LRG�ƕxƖ�CP?LM�GLBG?LG�Bƥ�KCPGA?�M�L?RGTG�BCJJƥ�J?QI?�M�L?RGTG�F?U?G?LG�M�?JRPG�?@GR?LRG
BCJJC�GQMJC�BCJ��?AGϷAMƁ��C�BMLLCƂ�BG�ASG�y�GLAGLRCƂ�AMQRGRSGT?LM�GJ�{}�BCG�N?PRCAGN?LRGƁ�J�RCKNM�KCBG?LM
B?JJƥCQMPBGM�BCG�QGLRMKG�?JJ?�RP?QDSQGMLC�͉�QR?RM�BG�|�EGMPLGƁ

�?�NCPACLRS?JC�BG�N?PRCAGN?LRG�LCPG�?JJM�QRSBGM�CP?�QGKGJC�?�OSCJJ?�BCJJ?�NMNMJ?XGMLC�ECLCP?JC�BCEJG��R?RG
�LGRGƂ�K?�J?�NCPACLRS?JC�BG�N?PRCAGN?LRG�GQN?LGAG�CP?�GLDCPGMPCƁ�LMJRPCƂ�LCJJ?�NMNMJ?XGMLC�BCJJM�QRSBGMƂ�G
N?PRCAGN?LRG�BG�CR̶�N?PG�M�QSNCPGMPC�?�|{�?LLG�C�EJG�SMKGLG�CP?LM�KCLM�DPCOSCLRCKCLRC�P?NNPCQCLR?RG
PGQNCRRM�?G�N?PRCAGN?LRG�NGΏ�EGMT?LG�C�?JJC�BMLLC�ƕ�?@CJJ?��xƖƁ

�L�RMR?JC�BG�yyy�SLGR̶�BG�NJ?QK?�AMLT?JCQACLRC��MTGBƊw��AFC�CP?LM�QR?RC�MRRCLSRC�B?�BML?RMPG�SLGAG�QMLM
QR?RC�RP?QDSQC�GL�{�x�N?PRCAGN?LRGƁ��MJRC�?JGOSMRC�GBCLRGAFC�BG�NJ?QK?�AFC�CP?LM�QR?RC�MRRCLSRC�B?
BML?XGMLG�QGLEMJC�BG�EP?LBG�TMJSKG�QMLM�QR?RC�QMKKGLGQRP?RC�?�xƊz�PGACTCLRGƁ��CJJC�yyy�SLGR̶�BG�NJ?QK?
AMLT?JCQACLRCƂ�yvv�ƕ�vƖ�QMLM�QR?RC�BML?RC�RP?�?NPGJC�C�BGACK@PC�xvxv�C�JC�PCQR?LRG�yy�QMLM�QR?RC�BML?RC
RP?�ECLL?GM�C�?NPGJC�xvxwƁ��L?JGQG�QGCPMJMEGA?�AML�JƥSQM�BG�Q?EEG�QTGJSNN?RG�NPCQQM�GJ�J?@MP?RMPGM�BG�PGACPA?
BCJJ?��MFLQ��MNIGLQ��LGTCPQGRW� F?�PGTCJ?RM�AFC�Jƥ~v�BG�RSRRC�JC�SLGR̶�?TCT?�RGRMJG�?LRGAMPN?JG�BCJJ?
NPMRCGL?�QNGIC�����Ɗ�M�Ɗx�BG�?JKCLM�wǰz~|v�ƕGJ�RGRMJM�CLBƊNMGLR�COSGT?JCLRC�?�wv{�SLGR̶�?P@GRP?PGC
GLRCPL?XGML?JG�NCP�KGJJGJGRPM�BG�JCE?KC�QNGICƖƂ�TGPSQ�B?�x�?�y�EGMPLG�LCSRP?JGXX?XGMLC�BCJJ?�AMJRSP?�BG
?JKCLM�~�SLGR̶�GLRCPL?XGML?JG�NCP�KGJJGJGRPM�C�K?EEGMPC�BG�yƂ{�SLGR̶�?P@GRP?PGC�QSJ�RCQR�	SPMGKKSL�E�
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TCPGϷA?RM�GL�w}�BCG�{�x�N?PRCAGN?LRG�ƕxƂ�Ɩ�AFC�F?LLM�PGACTSRM�NJ?QK?�AMLT?JCQACLRC��MTGBƊw��C�GL�y}�QS
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MQNCB?JGXX?RG�ƕ
GESP?��wƖƁ��?�BSP?R?�KCBG?�BCJ�PGAMTCPM�͉�QR?R?�J?�QRCQQ?�ƕ|�EGMPLG�GL�CLRP?K@G�G�EPSNNG�BG
NPMT?Ɩ�BMNM�JƥCQAJSQGMLC�BCG�RPC�BCACQQG�LCJ�EPSNNM�BG�AMLRPMJJMƊNJ?QK?Ɓ��ƥGLRCPT?JJM�RP?�J?�BML?XGMLC�BG
NJ?QK?�C�J?�RP?QDSQGMLC�͉�QR?RM�QGKGJC�LCG�PGACTCLRG�BG�NJ?QK?�AMLT?JCQACLRC�AFC�QMLM�QR?RG�PGAMTCP?RG�GL
MQNCB?JC�C�GL�OSCJJG�AFC�LML�QMLM�QR?RG�PGAMTCP?RG�GL�MQNCB?JC�ƕ
GEƁ��xƖƁ

�CJJ?�NMNMJ?XGMLC�KMBGϷA?R?�GLRCLRGMLƊRMƊRPC?RƂ�wx�N?PRCAGN?LRG�LCJ�EPSNNM�AML�NJ?QK?�AMLT?JCQACLRC�C
x|�N?PRCAGN?LRG�LCJ�EPSNNM�AML�NJ?QK?�BG�AMLRPMJJM�F?LLM�?TSRM�SL?�NPMEPCQQGMLC�BCJJ?�K?J?RRG?�AFC�F?
NMPR?RM�?JJƥSQM�BG�MQQGECLM�GL�MQNCB?JC�ƕ��?@CJJ?�x�ƖƁ��SRRG�C�RPC�G�BCACQQG�BMNM�GJ�PGAMTCPM�QG�QMLM�TCPGϷA?RG
LCJ�EPSNNM�BG�AMLRPMJJM�AML�NJ?QK?Ɓ

�PGK?�BCJJM�Q@JMAAM�BCG�B?RG�BCJJM�QRSBGMƂ�}�PGAMTCPG�QMLM�QR?RG�EGSBGA?RG�LML�AMPPCJ?RG�?J��MTGBƊw��ƕ
�NNCLBGAC��SNNJCKCLR?PC�ƖƁ�L�SLƥ?L?JGQG�AFC�GLAJSBCT?�|w�PGAMTCPG�NCP�OS?JQG?QG�A?SQ?�CLRPM�x~�EGMPLG
B?JJ?�RP?QDSQGMLCƂ�G�PGAMTCPG�QG�QMLM�TCPGϷA?RG�GL�xw�QS�{�x�N?PRCAGN?LRG�ƕyƂ{Ɩ�AFC�F?LLM�PGACTSRM�NJ?QK?
AMLT?JCQACLRC��MTGBƊw��C�GL�zv�QS�{~��N?PRCAGN?LRG�ƕ|Ƃ~Ɩ�AFC�F?LLM�PGACTSRM�NJ?QK?�BG�AMLRPMJJM
ƕ?QQMJSRM�PGBSXGMLC�BCJ�PGQAFGMƂ�yƂy�NSLRG�NCPACLRS?JGƄ����{Ƃ�B?�vƂ}�?�{Ƃ~ƖƂ�AML�SL?�PGBSXGMLC�BCJ�PGQAFGM
PCJ?RGTM�BCJ�z}Ɓ��SRRG�G�ww~w�N?PRCAGN?LRG�AFC�?TCT?LM�PGACTSRM�SL?�RP?QDSQGMLC�?TCT?LM�AMLDCPK?RM�JM
QR?RM�MQNCB?JGCPM�CLRPM�GJ�EGMPLM�x~Ɓ

�MLM�QR?RG�QCEL?J?RG�SL�RMR?JC�BG�~��CTCLRG�?TTCPQG�BG�EP?BM�y�M�z�ƕyz�LCJ�EPSNNM�AML�NJ?QK?�AMLT?JCQACLRC
C�{{�LCJ�EPSNNM�AML�NJ?QK?�BG�AMLRPMJJMƖ�ƕ�?@CJJ?��yƖƁ��LAFC�G�zz�A?QG�BG�NMJKMLGRC�AJ?QQGϷA?RG�AMKC
CTCLRG�?TTCPQG�ƕwz�LCJ�EPSNNM�AML�NJ?QK?�AMLT?JCQACLRC�C�yv�LCJ�EPSNNM�AML�NJ?QK?�BG�AMLRPMJJMƖ�QMLM
QR?RG�EJG�CQGRG�BCJJM�QRSBGMƁ��L�RMR?JC�BG�w|�CTCLRG�?TTCPQG�BG�EP?BM�y�M�z�ƕ}�LCJ�EPSNNM�AML�NJ?QK?
AMLT?JCQACLRC�C���LCJ�EPSNNM�AML�NJ?QK?�BG�AMLRPMJJMƖ�QG�QMLM�TCPGϷA?RG�GL�N?PRCAGN?LRG�LML�PGAMTCP?RG�GL
MQNCB?JC�ƕ�?@CJJ?��zƖƁ��L?�RP?QDSQGMLC�͉�QR?R?�GLRCPPMRR?�BMNM�J?�QMKKGLGQRP?XGMLC�BG�xƊy�KJƂ�OS?LBM�LCJ
N?PRCAGN?LRC�QG�QMLM�QTGJSNN?RG�CPGRCK?�BGϴSQM�C�L?SQC?Ƅ�OSCJ�N?PRCAGN?LRC�͉�QR?RM�T?JSR?RM�LCJ�NPMLRM
QMAAMPQM�CB�͉�QR?RM�BGKCQQM�ƕ�?@CJJ?��{ƖƁ��L�N?PRCAGN?LRC�?J�EPSNNM�BG�AMLRPMJJM�AML�NJ?QK?�F?�?TSRM
SL?�NPMEPCQQGMLC�BCJJ?�K?J?RRG?�TCPQM�J?�QGLBPMKC�B?�BGQRPCQQ�PCQNGP?RMPGM�?ASRM�AFC�͉�QR?R?�EGSBGA?R?
A?SQ?R?�B?��MTGBƊw��ƕ�?@CJJ?��|ƖƄ�OSCJ�N?PRCAGN?LRC�F?�PGACTSRM�TCLRGJ?XGMLC�KCAA?LGA?�CB�͉�KMPRMƁ
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�GQASQQGMLC

L�OSCQRM�QRSBGM�P?LBMKGXX?RM�AFC�F?�AMGLTMJRM�N?XGCLRG�?K@SJ?RMPG?JG�AML�PCACLRC�GLDCXGMLC�B?�����Ɗ
�M�ƊxƂ�J?�QMKKGLGQRP?XGMLC�BG�NJ?QK?�AMLT?JCQACLRC��MTGBƊw��F?�PGBMRRM�JƥGLAGBCLX?�BCJ�PGAMTCPMƁ�J
LSKCPM�B?�RP?RR?PC�NCP�QAMLEGSP?PC�SL�PGAMTCPM�CP?�x�ƂzƁ�J�QGCPM�M�GJ�NJ?QK?�GKKSLGR?PGM�QMLM�QR?RG�SQ?RG
GL�KMBM�QGASPM�NCP�GJ�RP?RR?KCLRM�BG�K?J?RRGC�GLDCRRGTC�NCP�NGΏ�BG�wvv�?LLGƁ� ��GQSJR?RG�AMLRP?QR?LRG�AML
OSCQRG�RP?RR?KCLRG�GL�NPCACBCLRG�DMAMJ?G�BG�K?J?RRGC�GLDCRRGTC�NMRPC@@CPM�CQQCPC�BMTSRG�?JJ?�K?LA?LX?�BG
KMBCPLG�NPMECRRG�BG�QRSBGMƂ�NGAAMJC�BGKCLQGMLG�BCJ�A?KNGMLCƂ�SL?�PGQNMQR?�TGP?JC�BGϴCPCLXG?JC�?EJG
?LRGAMPNG�N?QQGTGƂ�JƥGLAJSQGMLC�BG�SLGR̶�AML�@?QQG�RGRMJG�?LRGAMPN?JG�M�J?�QMKKGLGQRP?XGMLC�RPMNNM�RCKNM
BMNM�JƥGLGXGM�BCJJ?�K?J?RRG?Ɓ� �PGQSJR?RG�BCJ�LMQRPM�QRSBGM�KSJRGQGRM�GL�AGCAM�QMLM�AMCPCLRG�AML�OSCJJG�BCG
NPCACBCLRG�QRSBG�QSJJC�RCP?NGC�?�@?QC�BG�?LRGAMPNGƁ��SCQRG�QRSBG�F?LLM�BGKMQRP?RM�AFC�JƥCϵA?AG?�͉
?QQMAG?R?�?JJ?�QMKKGLGQRP?XGMLC�NPCAMAC�BG�OS?LRGR̶�QSϵAGCLRG�BG�?LRGAMPNG�QNCAGϷAG�BCJ�N?RMECLM�NCP
KCBG?PC�SL�CϴCRRM�?LRGTGP?JCƁ� ��?RG�AJGLGAG�PCACLRG�DMPLGQAMLM�QSNNMPRM�NCP�JƥMQQCPT?XGMLC�AFC�QG?�GJ
NJ?QK?�NMJGAJML?JC�AFC�EJG�?LRGAMPNG�KMLMAJML?JG�NMPR?LM�?�SL�PGQAFGM�PGBMRRM�BG�NPMEPCQQGMLC�BCJJ?
K?J?RRG?�QC�QMKKGLGQRP?RG�NPCAMACKCLRC�ƕAGM͉Ƃ�LCJJ?�NPGK?�QCRRGK?L?�M�CLRPM�{�EGMPLG�B?JJƥCQMPBGM�BCG
QGLRMKGƖ�C�?�BMQG�CJCT?RC�QG?�GL�N?XGCLRG�?K@SJ?RMPG?JG�AFC�N?XGCLRG�QGCPMLCE?RGTGƁ

J�LMQRPM�QRSBGM�QG�@?Q?�QSG�PGQSJR?RG�BG�SLM�QRSBGM�?PECLRGLM�AFC�F?�AMGLTMJRM�w|v�N?XGCLRG�?LXG?LG�AML
�MTGBƊw��AFC�QMLM�QR?RG�?QQCEL?RG�GL�KMBM�A?QS?JC�?�PGACTCPC�NJ?QK?�AMLT?JCQACLRC�M�NJ?QK?�BG�AMLRPMJJM
CLRPM�}x�MPC�B?JJƥGLQMPECLX?�BCG�QGLRMKGƁ��SCJJM�QRSBGM�F?�KMQRP?RM�SL?�PGBSXGMLC�BCJ�PGQAFGM�PCJ?RGTM�BCJ
z~�NCP�JƥGNMQQGCKG?�M�J?�R?AFGNLC?Ɓ� ��J�AMLRP?PGMƂ�LCJ�LMQRPM�QRSBGMƂ�G�N?PRCAGN?LRG�BG�CR̶�AMKNPCQ?�RP?
w~�C�~z�?LLG�F?LLM�PGACTSRM�SL?�RP?QDSQGMLC�CLRPM���EGMPLG�B?JJƥGLQMPECLX?�BCG�QGLRMKG�C�GJ�zz�BG�OSCQRG
N?PRCAGN?LRG�F?�PGACTSRM�SL?�RP?QDSQGMLC�CLRPM�{�EGMPLGƄ�?�A?SQ?�BG�NMRCLXG?JG�PGR?PBG�LCG�RCQR�BG?ELMQRGAGƂ
OSCQR?�RP?QDSQGMLC�QSAACQQGT?�NSʹ�CQQCPC�NGΏ�NP?RGA?�BCJJ?�RP?QDSQGMLC�CLRPM�}x�MPCƁ��PGQSJR?RG�BCJ�LMQRPM
QRSBGM�QMLM�GL�AMLRP?QRM�AML�OSCJJG�BG�SL�?JRPM�QRSBGM�QSJ�NJ?QK?�AMLT?JCQACLRC��MTGBƊw�Ɓ� L�OSCJJM
QRSBGMƂ�AMLBMRRM�GL�z~�BGN?PRGKCLRG�BG�CKCPECLX?Ƃ�G�N?PRCAGN?LRG�AFC�QMLM�QR?RG�?PPSMJ?RG�?JJ?
NPCQCLR?XGMLC�?J�NPMLRM�QMAAMPQM�P?NNPCQCLR?T?LM�NPM@?@GJKCLRC�SL?�NMNMJ?XGMLC�?�K?EEGMP�PGQAFGM�BG
PGAMTCPMƁ��L�OS?PRM�BCG�N?PRCAGN?LRG�PGAMTCP?RG�F?�?TSRM�SL�CTCLRM�BG�CQGRM�NPGK?PGM�BSP?LRC�J?
P?LBMKGXX?XGMLC�C�J?�TGQGR?�GLGXG?JC�?J�NPMLRM�QMAAMPQMƂ�OSGLBG�AƥCP?�SL�RCKNM�JGKGR?RM�NCP�GJ�NJ?QK?
AMLT?JCQACLRC��MTGBƊw��NCP�CQCPAGR?PC�SL�CϴCRRMƁ�LMJRPCƂ�GL�OSCJJM�QRSBGMƂ�G�N?XGCLRG�BCJ�EPSNNM�AML
NJ?QK?�AMLT?JCQACLRC�C�OSCJJG�BCJ�EPSNNM�BG�AMLRPMJJM�F?LLM�?TSRM�SL�LSKCPM�SES?JC�BG�TGQGRC�BG�PGRMPLM
?J�NPMLRM�QMAAMPQM�M�?JJ?�AJGLGA?�BG�ASPC�SPECLRGƁ

�LMQRPG�PGQSJR?RG�QMLM�QGKGJG�?�OSCJJG�BG�SLM�QRSBGM�AFC�F?�T?JSR?RM�JƥCϵA?AG?�BCEJG�?LRGAMPNG�KMLMAJML?JG
AMLRPM�����Ɗ�M�ƊxƂ�AMKNPCQ?�JƥCLRGR̶�BCJJƥCϴCRRMƁ��CJJƥ?L?JGQG�AMKNJCR?�AMLBMRR?�GL�OSCJJM�QRSBGMƂ�J?
NPM@?@GJGR̶�BG�DSRSPC�TGQGRC�KCBGAFC�?QQGQRGRC�CP?�BCJ�z��GLDCPGMPC�LCJ�EPSNNM�AMK@GL?RM�AML�?LRGAMPNG
KMLMAJML?JG�PGQNCRRM�?J�EPSNNM�BG�AMLRPMJJM�C�LCJ�QMRRMEPSNNM�����Ɗ�M�Ɗx�?LRGAMPNMƊLCE?RGTMƂ�J?
NPM@?@GJGR̶�BG�DSRSPC�JC�TGQGRC�KCBGAFC�?QQGQRGRC�CP?LM�GLDCPGMPG�BCJ�{��LCJ�EPSNNM�AMK@GL?RM�AML
?LRGAMPNG�KMLMAJML?JG�PGQNCRRM�?J�EPSNNM�BG�AMLRPMJJMƁ� ��?�LMQRP?�NMNMJ?XGMLC�GLAJSBCT?�N?PRCAGN?LRG
AFC�?TCT?LM�?TSRM�QGLRMKG�NCP�SL�K?QQGKM�BG�~�EGMPLGƂ�KCLRPC�SL?�NPMT?�BG�QMRPMTGK?@�GLAJSBCT?
N?PRCAGN?LRG�AFC�?TCT?LM�?TSRM�QGLRMKG�NCP�{�EGMPLG�M�KCLMƂ� C�SL?�NPMT?�BG�@?KJ?LGTGK?@�NGΏ
CRCQCQCTGK?@�͉�QR?R?�JGKGR?R?�?JJƥGLDSQGMLC�CLRPM�y�EGMPLG�B?JJ?�BG?ELMQG�BG�GLDCXGMLC�B?�����Ɗ�M�ƊxƁ� �L
SLƥ?L?JGQG�BG�QMRRMEPSNNM�LCJ�LMQRPM�QRSBGMƂ�J?�RP?QDSQGMLC�NPCAMAC�ƕQMKKGLGQRP?XGMLC�ǹ{�EGMPLG�BMNM
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JƥGLQMPECLX?�BCG�QGLRMKGƖ�QCK@P?T?�CQQCPC�?QQMAG?R?�?�SL?�K?EEGMPC�PGBSXGMLC�BCJ�PGQAFGM�BG
MQNCB?JGXX?XGMLCƁ

�C@@CLC�EJG�?LRGAMPNG�KMLMAJML?JG�QG?LM�BGQNMLG@GJG�LCG�N?CQG�?B�?JRM�PCBBGRMƂ�QMLM�AMQRMQG�B?�NPMBSPPCƂ
PGAFGCBMLM�RCKNM�NCP�Jƥ?NNPMT?XGMLC�BG�LSMTG�D?PK?AG�C�NMRPC@@CPM�LML�CQQCPC�?KNG?KCLRC�BGQNMLG@GJG
BSP?LRC�JC�AMLBGXGMLG�BG�NGAAM�BG��MTGBƊw�Ɓ��J�AMLRP?PGMƂ�GJ�NJ?QK?�AMLT?JCQACLRC��MTGBƊw��͉�BGQNMLG@GJC
LCG�N?CQG�?�@?QQM�C�KCBGM�PCBBGRMƂ�LML�F?�JGKGRG�BG�@PCTCRRM�CB�͉�PCJ?RGT?KCLRC�NMAM�AMQRMQM�B?�NPMBSPPCƂ
NMGAF͊�KMJRG�QGLEMJG�BML?RMPG�NMQQMLM�DMPLGPC�NGΏ�SLGR̶Ƃ�AMKC�CP?�CTGBCLRC�B?�OSCQRM�QRSBGMƁ��MGAF͊
DMPLGQAC�SL�KGV�BGTCPQGϷA?RM�BG�?LRGAMPNG�AML�QNCAGϷAGR̶�C�DSLXGMLG�BGTCPQCƂ�GJ�NJ?QK?�AMLT?JCQACLRC
�MTGBƊw��BMTPC@@C�CQQCPC�KCLM�TSJLCP?@GJC�?JJƥCKCPECPC�BG�PCQGQRCLX?�?LRGAMPN?JCƁ�L�CϴCRRGƂ�OSCQRM
NJ?QK?�͉�QR?RM�SRGJGXX?RM�NCP�J?�RCP?NG?�BG�Q?JT?R?EEGM�GL�N?XGCLRG�GKKSLMAMKNPMKCQQG�AFC�QMLM�QR?RG
GLDCRR?RG�B?�T?PG?LRG�����Ɗ�M�Ɗx�PCQGQRCLRG�?EJG�?LRGAMPNG�KMLMAJML?JGƁ� �S?JQG?QG�NCPQML?�AFC�QG�PGNPCLBC
B?JJƥGLDCXGMLC�AML�SL?�T?PG?LRC�����Ɗ�M�Ɗx�F?�?LRGAMPNG�AMLRPM�OSCJJ?�T?PG?LRCƂ�OSGLBG�GJ�NJ?QK?
AMLT?JCQACLRC��MTGBƊw��͉�SL?�RCP?NG?�@?Q?R?�QS�?LRGAMPNG�AFC�GL�RCMPG?�BMTPC@@C�RCLCPC�GJ�N?QQM�AML�JC
T?PG?LRG�?�AGPAMJ?XGMLC�JMA?JCƁ� ��SGLBGƂ�QC�TGCLC�QTGJSNN?RM�SL�QGQRCK?�NCP�OS?JGϷA?PC�JC�SLGR̶�BG�NJ?QK?
AMLT?JCQACLRCƂ�NMRPC@@C�CQQCPC�SL?�NMRCLXG?JC�MNXGMLC�RCP?NCSRGA?�NCP�GJ��MTGBƊw�Ɓ

�CJ�LMQRPM�QRSBGMƂ�GJ�KMRGTM�NGΏ�AMKSLC�NCP�JƥMQNCB?JGXX?XGMLC�CP?�JƥGNMQQGCKG?�QGLRMK?RGA?�AFC�BCPGT?T?
B?�SLƥGLϷ?KK?XGMLC�NMJKML?PC�GL�PGQNMQR?�?JJƥGLDCXGMLC�B?�����Ɗ�M�ƊxƁ��JG�?LRGAMPNG�NJ?QK?RGAG
KCBG?LM�BGTCPQC�?RRGTGR̶�?LRGTGP?JGƂ�RP?�ASG�J?�LCSRP?JGXX?XGMLC�BGPCRR?�BCJ�TGPSQƂ�Jƥ?RRGT?XGMLC�BCJ
AMKNJCKCLRMƂ�J?�D?EMAGRMQG�BCJJC�N?PRGACJJC�TGP?JG�C�J?�AGRMRMQQGAGR̶�ACJJSJ?PC�?LRGAMPNMƊBGNCLBCLRCƁ�
NMRGXXG?KM�AFC�SL�JGTCJJM�LMPK?JC�BG�NPMRCGL?��ƊPC?RRGT?�C�SL?�LMPK?JC�AMLR?�?QQMJSR?�BCG�JGLDMAGRG�?J
@?Q?JC�RP?�JC�NCPQMLC�PGAMTCP?RC�GL�MQNCB?JC�QSEECPGQA?LM�SL�PSMJM�BCJ�NJ?QK?�AMLT?JCQACLRC�BG��MTGBƊw�
LCJ�PGBSPPC�J?�QSAACQQGT?�GLϷ?KK?XGMLC�BCJJƥMQNGRCƁ

J�LMQRPM�NPMACQQM�F?�BMTSRM�?ϴPMLR?PC�QϷBC�GKNMPR?LRGƁ�L�NPGKM�JSMEMƂ�EJG�QR?LB?PB�BG�ASP?�C�JC�RCP?NGC
BGQNMLG@GJG�QMLM�A?K@G?RG�BSP?LRC�GJ�NCPGMBM�BG�NPMT?Ɓ��JG�?LRGAMPNG�KMLMAJML?JG�?LRGƊ����Ɗ�M�Ɗx�QMLM
BGTCLR?RG�BGQNMLG@GJG�?JJ?�ϷLC�BG�LMTCK@PC�xvxvƂ�OSGLBG�GJ�LSKCPM�BG�NCPQMLC�GBMLCC�?�PGACTCPC�NJ?QK?
AMLT?JCQACLRC��MTGBƊw��͉�AMQR?LRCKCLRC�BGKGLSGRMƁ�L�QCAMLBM�JSMEMƂ�AML�Jƥ?SKCLRM�BCJJƥSQM�BCG
T?AAGLGƂ�J?�DPCOSCLX?�BCG�PGAMTCPG�LCJ�LMQRPM�QRSBGM�͉�BGKGLSGR?Ɓ�L�RCPXM�JSMEMƂ�JC�T?PG?LRG�NPCMAASN?LRG
QMLM�BGTCLR?RC�NGΏ�NPCT?JCLRG�BSP?LRC�GJ�NCPGMBM�BG�NPMT?Ƃ�NPGK?�AML�J?�T?PG?LRC�?JD?�ƕ�ƁwƁwƁ}Ɩ�C�NMG�AML�J?
T?PG?LRC�BCJR?�ƕ�ƁwƁ|w}ƁxƖ�LCJJƥCQR?RC�BCJ�xvxwƁ�J�NJ?QK?�BG�NPMT?�͉�QR?RM�GL�EP?L�N?PRC�MRRCLSRM�LCJ�xvxv
B?�BML?RMPG�ES?PGRG�B?JJƥGLDCXGMLC�B?�DMPKC�?LACQRP?JG�BG�����Ɗ�M�ƊxƁ�J�OS?PRMƂ�J?�JMEGQRGA?�BG�NPMT?�F?
AMGLTMJRM�NGΏ�@?LAFC�BCJ�Q?LESC�AFC�NMRPC@@CPM�DMPLGPC�NJ?QK?�NCP�RSRRG�G�EPSNNG�Q?LESGELG�GL�xy�QGRG
BSP?LRC�SL?�N?LBCKG?�OS?LBM�KMJRG�QGQRCKG�Q?LGR?PG�J?TMP?T?LM�?�A?N?AGR̶�JGKGR?RC�C�ϸSRRS?LRGƁ��SRR?TG?Ƃ
EJG�QR?LB?PB�BG�PMSRGLC�BCJJC�@?LAFC�BCJ�Q?LESC�QMLM�QR?RG�GL�EP?BM�BG�QSNNMPR?PC�SLƥ?BCES?R?�JMEGQRGA?�BG
?NNPMTTGEGML?KCLRM�AML�SL�AMMPBGL?KCLRM�?�BGQR?LX?Ɓ�LϷLCƂ�?�A?SQ?�BCJ�PGQAFGM�BG�GLDCXGMLC�B?�����Ɗ
�M�ƊxƂ�QMLM�QR?RC�LCACQQ?PGC�?BCES?RC�KGQSPC�BG�NPCTCLXGMLC�BCJJC�GLDCXGMLG�LCEJG�?K@SJ?RMPGƂ�QNCQQM
AMQRPSGRG�?NNMQGR?KCLRC�C�QCN?P?RG�B?JJ?�NMNMJ?XGMLC�MQNCB?JGCP?Ɓ

�JRPC�?JJC�QϷBCƂ�J?�LMQRP?�NPMT?�F?�BCG�JGKGRGƁ�L�NPGKM�JSMEMƂ�NCP�QAMNG�NP?RGAGƂ�JƥCQGRM�BCJJM�QRSBGM�͉�QR?RM
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QRSBGM�LML�CP?�QSϵAGCLRCKCLRC�?KNGM�NCP�Jƥ?L?JGQG�BCϷLGRGT?�BCG�QMRRMEPSNNG�GL�@?QC�?�AMLBGXGMLG
KCBGAFC�AMCQGQRCLRG�M�?JJ?�EP?TGB?LX?Ɓ�LϷLCƂ�G�JGTCJJG�BG�?LRGAMPNG�KGQSP?RG�QMLM�QMJM�KMBCQR?KCLRC
NPCBGRRGTG�BCJJƥ?RRGTGR̶�BG�LCSRP?JGXX?XGMLC�BCJ�TGPSQƁ

�NSLRG�BG�DMPX?�BG�OSCQRM�QRSBGM�P?LBMKGXX?RM�C�AMLRPMJJ?RM�GLAJSBMLM�SL?�NMNMJ?XGMLC�BG�QRSBGM�?KNG?
C�BGTCPQGϷA?R?�BG�N?PRCAGN?LRG�AFC�QMLM�QR?RG�?PPSMJ?RG�GL�NGΏ�BG�xy�QGRG�LCEJG��R?RG��LGRGƁ��M�QRSBGM�F?
GLAJSQM�N?PRCAGN?LRG�BG�CR̶�AMKNPCQ?�RP?�w~�C�~z�?LLGƁ�LMJRPCƂ�GJ�LMQRPM�QRSBGM�NPCTCBCT?�SL�GLRCPTCLRM�GL
BMNNGM�AGCAM�AML�NJ?QK?�BG�AMLRPMJJM�C�SLƥ?JR?�NCPACLRS?JC�BG�N?PRCAGN?LRG�F?�PGACTSRM�SL?�RP?QDSQGMLC�C
QG�͉�QMRRMNMQR?�?�DMJJMUƊSNƁ�LϷLCƂ�J?�BCAGQGMLC�BCJ�AMKGR?RM�BG�PCTGQGMLC�GQRGRSXGML?JC�BG�GLAJSBCPC�JC
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�L?�BGAFG?P?XGMLC�BG�AMLBGTGQGMLC�BCG�B?RG�DMPLGR?�B?EJG�?SRMPG�͉�BGQNMLG@GJC�AML�GJ�RCQRM�AMKNJCRM�BG�OSCQRM
?PRGAMJM�QS��	��ƁMPEƁ

�GLEP?XG?KM�G�N?PRCAGN?LRG�?JJM�QRSBGM�AFC�F?LLM�ECLCPMQ?KCLRC�BCBGA?RM�GJ�JMPM�RCKNM�C�BML?RM�A?KNGMLG
@GMJMEGAGƁ

�ϵJG?XGMLG�Bƥ?SRMPC

�LL?NMJGQ�ƕ���Ɩ�ƌ�RSRRG�LCJ��?PWJ?LBƄ�GJ��GN?PRGKCLRM�BG��CBGAGL?Ƃ��GTGQGMLC�BG�	K?RMJMEG?�C��LAMJMEG?Ƃ
�CB�R?P��?QFGLERML��MQNGR?J��CLRCP�ƕ���ƖƂ�C�GJ��GN?PRGKCLRM�BG��CBGAGL?Ƃ��GTGQGMLC�BG��?J?RRGC�LDCRRGTCƂ
�CMPECRMUL��LGTCPQGRW��CBGA?J��CLRCP�ƕ���ƖƂ�CLRP?K@G�?��?QFGLERMLƂ���Ƅ�J?��GTGQGMLC�BG��JJCPEG?�C
KKSLMJMEG?Ƃ��GN?PRGKCLRM�BG��CBGAGL?�ƕ���Ɩ�C��GN?PRGKCLRM�BG��?RMJMEG?�ƕ���ƖƂ��MPRF�FMPC��LGTCPQGRW
�C?JRF��WQRCKƂ�	T?LQRMLƂ��Ƅ�GJ��GN?PRGKCLRM�BG��CBGAGL?Ƃ��CXGMLC�BG��?J?RRGC�LDCRRGTCƂ��?WJMP��MJJCEC�MD
�CBGAGLC�ƕ�
ƖƂ��GN?PRGKCLRM�BG��CBGAGL?Ƃ��GTGQGMLC�BG��CBGAGL?��MJKML?PC�C�BG��CP?NG?��PGRGA?Ƃ��LGTCPQGRW�MD
�CV?Q��C?JRF��AGCLAC��CLRCP�ƕ��ƖƂ��MSQRMLƂ�C��FC��CVR��P?ARGACQ��PMSNƂ��SQRGL�ƕ	�
Ɩ�ƌ�RSRRG�GL��CV?QƄ�GJ
�GN?PRGKCLRM�BG��CBGAGL?Ƃ��GTGQGMLC�BCJJC��?J?RRGC�LDCRRGTCƂ��LGTCPQGR̶�BCJJƥ�J?@?K?�?��GPKGLEF?KƂ
�GPKGLEF?K�ƕ����ƁƖƄ�GJ��GN?PRGKCLRM�BG��CBGAGL?�Bƥ�PECLX?Ƃ��FMBC�QJ?LB��MQNGR?JƂ��PMUL��LGTCPQGRWƂ
�PMTGBCLACƂ���ƕ���ƖƄ�GJ��GN?PRGKCLRM�BG��CBGAGL?Ƃ��GTGQGMLC�BCJJC��?J?RRGC�LDCRRGTCƂ��ASMJ?�BG��CBGAGL?
BCJJƥ�LGTCPQGR̶�BCJJM��R?FƂ��?JR��?IC��GRW�ƕ	��ƖƄ�GJ��GN?PRGKCLRM�BG��CBGAGL?Ƃ��GTGQGMLC�BG��?J?RRGC�LDCRRGTCƂ
�LGTCPQGRW�MD��G?KG��GJJCP��AFMMJ�MD��CBGAGLCƂ��G?KG�ƕ��ƖƄ�GJ��GN?PRGKCLRM�BG��CBGAGL?Ƃ��GTGQGMLC�BCJJC
�?J?RRGC�LDCRRGTCƂ��LGTCPQGR̶�BG��GLAGLL?RGƂ��GLAGLL?RG�ƕ���ƖƄ�GJ��GN?PRGKCLRM�BG��CBGAGL?Ƃ��GTGQGMLC�BCJJC
�?J?RRGC�LDCRRGTCƂ��?WM��JGLGA��MQNGR?JƂ��FMCLGVƂ����ƕ�	�ƖƄ�GJ��GN?PRGKCLRM�BG��CBGAGL?Ƃ��GTGQGMLC�BCJJC
�?J?RRGC�LDCRRGTCƂ��LGTCPQGR̶�BCJJ?��?JGDMPLG?Ƃ��MQ��LECJCQ�ƕ���ƖƂ��QA?B?��CQC?PAF�ƕ��Ƃ���ƖƂ�GJ��GN?PRGKCLRM�BG
�CBGAGL?Ƃ��GTGQGMLC�BCJJC��?J?RRGC�LDCRRGTCƂ��LGTCPQGR̶�BCJJ?��?JGDMPLG?Ƃ�PTGLC�ƕ��
Ɩ�C�GJ��GN?PRGKCLRM�BG
�CBGAGL?Ƃ��GTGQGMLC��?J?RRGC�LDCRRGTCƂ��LGTCPQGR̶�BCJJ?��?JGDMPLG?Ƃ��?L��GCEM�ƕ	��Ɩ�ƌ�RSRRM�GL��?JGDMPLG?Ƅ�GJ
�GN?PRGKCLRM�BG��CBGAGL?�Bƥ�PECLX?Ƃ��?WLC��R?RC��LGTCPQGRWƂ��CRPMGR�ƕ���ƖƄ�GJ��GN?PRGKCLRM�BG��CBGAGL?Ƃ
�GTGQGMLC�BG�	K?RMJMEG?�C��LAMJMEG?Ƃ��LGTCPQGR̶�BCJ��?QQ?AFSQCRRQ��F?L��CBGA?J��AFMMJƂ��MPACQRCP�ƕ���ƖƄ
�ST?LAC��C?JRF�ƕ���Ƃ���Ƃ��ƁƊ	�Ɩ�C��ST?LAC��C?JRF��?L@SPW��MQNGR?J�ƕ���ƖƂ��?L@SPW�C��ST?LAC��C?JRF
�MPU?JI��MQNGR?JƂ��MPU?JI�ƕ��Ƃ���Ɩ�ƌ�RSRRG�LCJ��MLLCARGASRƄ��ST?LAC��C?JRF��?QQ?P��PMRFCPQ��CBGA?J��CLRCPƂ
�MSEFICCNQGC�ƕ���Ƃ���ƖƂ��GN?PRGKCLRM�BG��CBGAGL?Ƃ��LGTCPQGRW�MD��MAFCQRCP��CBGA?J��CLRCPƂ��MAFCQRCP�ƕ���Ɩ
C��JGQQ��PMSNƂ��CU��MPI�ƕ��ƖƂ�RSRRG�?��CU��MPIƄ�C�GJ��GN?PRGKCLRM�BG��?RMJMEG?Ƃ��ASMJ?�BG��CBGAGL?
BCJJƥ�LGTCPQGR̶�BCJ��CU��CVGAMƂ��J@SOSCPOSCƂ����ƕ���ƖƁ��?L��GCEM�ƕ	��Ɩ�ƌ�RSRRG�GL��?JGDMPLG?Ƅ�GJ
�GN?PRGKCLRM�BG��CBGAGL?�Bƥ�PECLX?Ƃ��?WLC��R?RC��LGTCPQGRWƂ��CRPMGR�ƕ���ƖƄ�GJ��GN?PRGKCLRM�BG��CBGAGL?Ƃ
�GTGQGMLC�BG�	K?RMJMEG?�C��LAMJMEG?Ƃ��LGTCPQGR̶�BCJ��?QQ?AFSQCRRQ��F?L��CBGA?J��AFMMJƂ��MPACQRCP�ƕ���ƖƄ
�ST?LAC��C?JRF�ƕ���Ƃ���Ƃ��ƁƊ	�Ɩ�C��ST?LAC��C?JRF��?L@SPW��MQNGR?J�ƕ���ƖƂ��?L@SPW�C��ST?LAC��C?JRF
�MPU?JI��MQNGR?JƂ��MPU?JI�ƕ��Ƃ���Ɩ�ƌ�RSRRG�LCJ��MLLCARGASRƄ��ST?LAC��C?JRF��?QQ?P��PMRFCPQ��CBGA?J��CLRCPƂ
�MSEFICCNQGC�ƕ���Ƃ���ƖƂ��GN?PRGKCLRM�BG��CBGAGL?Ƃ��LGTCPQGRW�MD��MAFCQRCP��CBGA?J��CLRCPƂ��MAFCQRCP�ƕ���Ɩ
C��JGQQ��PMSNƂ��CU��MPI�ƕ��ƖƂ�RSRRG�?��CU��MPIƄ�C�GJ��GN?PRGKCLRM�BG��?RMJMEG?Ƃ��ASMJ?�BG��CBGAGL?
BCJJƥ�LGTCPQGR̶�BCJ��CU��CVGAMƂ��J@SOSCPOSCƂ����ƕ���ƖƁ��?L��GCEM�ƕ	��Ɩ�ƌ�RSRRG�GL��?JGDMPLG?Ƅ�GJ
�GN?PRGKCLRM�BG��CBGAGL?�Bƥ�PECLX?Ƃ��?WLC��R?RC��LGTCPQGRWƂ��CRPMGR�ƕ���ƖƄ�GJ��GN?PRGKCLRM�BG��CBGAGL?Ƃ
�GTGQGMLC�BG�	K?RMJMEG?�C��LAMJMEG?Ƃ��LGTCPQGR̶�BCJ��?QQ?AFSQCRRQ��F?L��CBGA?J��AFMMJƂ��MPACQRCP�ƕ���ƖƄ
�ST?LAC��C?JRF�ƕ���Ƃ���Ƃ��ƁƊ	�Ɩ�C��ST?LAC��C?JRF��?L@SPW��MQNGR?J�ƕ���ƖƂ��?L@SPW�C��ST?LAC��C?JRF
�MPU?JI��MQNGR?JƂ��MPU?JI�ƕ��Ƃ���Ɩ�ƌ�RSRRG�LCJ��MLLCARGASRƄ��ST?LAC��C?JRF��?QQ?P��PMRFCPQ��CBGA?J��CLRCPƂ
�MSEFICCNQGC�ƕ���Ƃ���ƖƂ��GN?PRGKCLRM�BG��CBGAGL?Ƃ��LGTCPQGRW�MD��MAFCQRCP��CBGA?J��CLRCPƂ��MAFCQRCP�ƕ���Ɩ
C��JGQQ��PMSNƂ��CU��MPI�ƕ��ƖƂ�RSRRG�?��CU��MPIƄ�C�GJ��GN?PRGKCLRM�BG��?RMJMEG?Ƃ��ASMJ?�BG��CBGAGL?
BCJJƥ�LGTCPQGR̶�BCJ��CU��CVGAMƂ��J@SOSCPOSCƂ����ƕ���ƖƁ��CRPMGR�ƕ���ƖƄ�GJ��GN?PRGKCLRM�BG��CBGAGL?Ƃ��GTGQGMLC
BG�	K?RMJMEG?�C��LAMJMEG?Ƃ��LGTCPQGR̶�BCJ��?QQ?AFSQCRRQ��F?L��CBGA?J��AFMMJƂ��MPACQRCP�ƕ���ƖƄ��ST?LAC
�C?JRF�ƕ���Ƃ���Ƃ��ƁƊ	�Ɩ�C��ST?LAC��C?JRF��?L@SPW��MQNGR?J�ƕ���ƖƂ��?L@SPW�C��ST?LAC��C?JRF��MPU?JI
�MQNGR?JƂ��MPU?JI�ƕ��Ƃ���Ɩ�ƌ�RSRRG�LCJ��MLLCARGASRƄ��ST?LAC��C?JRF��?QQ?P��PMRFCPQ��CBGA?J��CLRCPƂ
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BCJJƥ�LGTCPQGR̶�BCJ��CU��CVGAMƂ��J@SOSCPOSCƂ����ƕ���ƖƁ��CRPMGR�ƕ���ƖƄ�GJ��GN?PRGKCLRM�BG��CBGAGL?Ƃ��GTGQGMLC
BG�	K?RMJMEG?�C��LAMJMEG?Ƃ��LGTCPQGR̶�BCJ��?QQ?AFSQCRRQ��F?L��CBGA?J��AFMMJƂ��MPACQRCP�ƕ���ƖƄ��ST?LAC
�C?JRF�ƕ���Ƃ���Ƃ��ƁƊ	�Ɩ�C��ST?LAC��C?JRF��?L@SPW��MQNGR?J�ƕ���ƖƂ��?L@SPW�C��ST?LAC��C?JRF��MPU?JI
�MQNGR?JƂ��MPU?JI�ƕ��Ƃ���Ɩ�ƌ�RSRRG�LCJ��MLLCARGASRƄ��ST?LAC��C?JRF��?QQ?P��PMRFCPQ��CBGA?J��CLRCPƂ
�MSEFICCNQGC�ƕ���Ƃ���ƖƂ��GN?PRGKCLRM�BG��CBGAGL?Ƃ��LGTCPQGRW�MD��MAFCQRCP��CBGA?J��CLRCPƂ��MAFCQRCP�ƕ���Ɩ
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�?QQ?P��PMRFCPQ��CBGA?J��CLRCPƂ��MSEFICCNQGC�ƕ���Ƃ���ƖƂ��GN?PRGKCLRM�BG��CBGAGL?Ƃ��LGTCPQGRW�MD��MAFCQRCP
�CBGA?J��CLRCPƂ��MAFCQRCP�ƕ���Ɩ�C��JGQQ��PMSNƂ��CU��MPI�ƕ��ƖƂ�RSRRG�?��CU��MPIƄ�C�GJ��GN?PRGKCLRM�BG
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�MLLCARGASRƄ��ST?LAC��C?JRF��?QQ?P��PMRFCPQ��CBGA?J��CLRCPƂ��MSEFICCNQGC�ƕ���Ƃ���ƖƂ��GN?PRGKCLRM�BG
�CBGAGL?Ƃ��LGTCPQGRW�MD��MAFCQRCP��CBGA?J��CLRCPƂ��MAFCQRCP�ƕ���Ɩ�C��JGQQ��PMSNƂ��CU��MPI�ƕ��ƖƂ�RSRRG�?��CU
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