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¾.¿¹À�Á�Â1Ã�ÄÅÁ
ÆDÇhÈÅÇhÉRÊË�ÌuÍuÎFÏPÐ·Ç�Ì3ÑoÊ�ÈÅÇ.ÌuÑFÒ�Ó/Ô,ÍuÑoÊÍqÇhÈÅÒTËÕÎ�ÍuÐ·ÒTÔoÊÉuÖx×vØoÊTÌRÇ�Ï�ÊÙ�Ù�ÉÚÒÅÊTÛÚÑFÇ�ÌLÊÉÚÇ7Ç[Ü�ÛhÐ·ÇhÔkÍ�Ý^Ç[ÞHÇ�Û[×
ÍuÐÕÈÅÇ±ÝDÊÔFÏ7ÉÚÒTØ�ÎFÌuÍ�ÒTÙ�ÍuÐÕßLÐÕà=ÊÍuÐ·ÒTÔáß7ÇhÍuÑFÒkÏ�Ì�â�ÒTÉ)ßLÐ·ÛhÉÚÒ=Ó-Ê�ÈÅÇNÐÕß�Êã±ÐÕÔ�ãFä)åNÒ�Ó-ÇhÈÅÇhÉ�ÝxÍuÑFÇiÛ�ÒTÔkÈÅÇhÉ�×
ãÅÇhÔFÛ�ÇjÉRÊÍÚÇ�ÒâfÌuÎFÛÚÑáÍÚÇ�ÛÚÑ�Ô�Ð·ækÎFÇ�ÌçÌuÍuÐÕËÕËoÏ�ÒDÇ�Ì�ÔFÒTÍ�ß7Ç�ÇhÍ-ÊËÕËoÍuÑFÇjÉÚÇ�æxÎ�ÐÕÉÚÇhß7ÇhÔkÍÚÌ�â�ÒTÉ-ÒTÔP×vËÕÐÕÔFÇjÉÚÇ�ÊË
ÊÙ�Ù�ËÕÐ·Û�ÊÍuÐ·ÒTÔFÌèÊÔFÏcÊÍuÍÚÇhßLÙ�ÍuÐÕÔ�ã.ÍÚÒ�ÌuÙ\Ç�Ç�Ï�Î�ÙcÍuÑFÇ3ÒTÙ�ÍuÐÕßLÐÕà=ÊÍuÐ·ÒTÔwÐ·Ì/ÔFÇ�Ç�Ï�Ç�Ï&ä�é�Ô�ÍuÑ�Ð·ÌjÙoÊÙ\ÇhÉ�Ý
ÊáÔFÇhÓêË·ÒkÛ�ÊË)ÌÚÇ�ÊÉÚÛRÑ,ÒTÙ\ÇhÉRÊÍÚÒTÉ�Ý&ÍuÑFÇqëFÍuÔFÇ�ÌRÌ�×vØoÊTÌÚÇ�ÏwÙoÊÉRÊØ\ÒTËÕÐ·ÛLÛhÉÚÒ±ÌRÌÚÒ�ÈÅÇhÉ�Ý&Ð·Ì?Ù�ÉÚÒTÙHÒ±ÌÚÇ�Ï,ÊÔFÏ
Çhß3ØHÇ�Ï�Ï�Ç�ÏqÐÕÔxÍÚÒ�ÊiÉÚÇ�ÊËì×«Û�ÒkÏ�Ç�Ï	ãÅÇhÔFÇhÍuÐ·ÛçÊËÕãÅÒTÉuÐÕÍuÑ�ß�ä)ÆkÎFÛRÑ6Êiß7ÒkÏPÐìëoÛ�ÊÍuÐ·ÒTÔ6ÇhÔoÊØ�Ë·Ç�Ì�ÍuÑFÇ�ÐÕß�ÊãT×
ÐÕÔ�ã3ß7ÇhÍuÑFÒDÏLÍÚÒ3ÊTÛRÑ�Ð·ÇhÈÅÇ�Ê?ØHÇhÍuÍÚÇhÉ�ÍuÉRÊTÏ�Ç[×«ÒÞ�ØHÇhÍ«Ó�Ç�ÇhÔáÛ�ÒTÔxÈÅÇhÉuãÅÇhÔFÛ�Ç�ÉRÊÍÚÇ�ÊÔFÏLÉÚÒTØ�ÎFÌÚÍuÔFÇ�ÌÚÌ�ÍÚÒ
â§ÊË·ÌRÇ3ÌÚÒTËÕÎ�ÍuÐ·ÒTÔFÌ�äNí-Ö�Ç[îDÙ�Ë·ÒTÐÕÍuÐÕÔ�ãáÍuÑFÇ	ÉÚÇhË�ÊÍuÐ·ÒTÔFÌuÑ�ÐÕÙ}Ø\ÇhÍ�Ó�Ç�ÇhÔ}ÍuÑFÇ	ÛhÉÚÒ±ÌRÌÚÒ�ÈÅÇhÉ?ÒTÙ\ÇhÉRÊÍuÐ·ÒTÔ,ÊÔFÏ
ÍuÑFÇ3Ë·ÒDÛ�ÊË^æxÎoÊTÏPÉRÊÍuÐ·Û	Ø\ÇhÑoÊ�ÈkÐ·ÒTÉ?Òâ�ÍuÑFÇ3âzÎ�ÔFÛhÍuÐ·ÒTÔoÊËvÝ\ÐÕÍNÐ·ÌjÙHÒ±ÌÚÌuÐÕØ�Ë·Ç3ÍÚÒ�ÐÕÔFÛhÉÚÇ�ÊTÌÚÇ	ÍuÑFÇ3Û�ÒTÔkÈÅÇhÉ�×
ãÅÇhÔFÛ�Ç-ÉRÊÍÚÇ-ÒâFÍuÑFÇ�ãÅÇhÔFÇhÍuÐ·Û/ÊËÕãÅÒTÉuÐÕÍuÑ�ß9ÊÔFÏ3ÍuÑFÇhÉÚÇhØkÖ3ÍÚÒNÒTØ�ÍRÊÐÕÔ7ÊÔ6ÊTÛ�Û�ÇhÙ�ÍRÊØ�Ë·Ç/ÌÚÒTËÕÎ�ÍuÐ·ÒTÔqÓ/ÐÕÍuÑ
ÊáÌuß�ÊËÕË·ÇhÉ?ÔxÎ�ß3ØHÇhÉ�Òâ�ëFÍuÔFÇ�ÌÚÌNâ�Î�ÔFÛhÍuÐ·ÒTÔ�ÇhÈTÊËÕÎoÊÍuÐ·ÒTÔFÌ=ä�ïçÑFÇ6Ç[ÞHÇ�ÛhÍuÐÕÈÅÇhÔFÇ�ÌÚÌèÒâ�ÍuÑFÇ	ß7ÒDÏPÐìëoÇ�Ï
ãÅÇhÔFÇhÍuÐ·Û[×�ÊËÕãÅÒTÉuÐÕÍuÑ�ß6×vØoÊTÌÚÇ�Ï�ÐÕß�Êã±ÐÕÔ�ã�ß7ÇhÍuÑFÒkÏ}Ð·Ì�ÊTÌÚÌRÇ�ÌÚÌÚÇ�Ï�ØxÖ�Û�ÒTÔFÌÚÐ·Ï�ÇhÉuÐÕÔ�ãcÌÚÒTß7Ç6ÌuÖDÔxÍuÑFÇhÍuÐ·Û
ÍÚÇ�ÌuÍjÛ�ÊTÌÚÇ�Ì�ÏPÐìÞHÇhÉÚÇhÔkÍjÐÕÔwÏPÐÕß7ÇhÔFÌuÐ·ÒTÔFÌ�ÊÔFÏcÔFÒTÐ·ÌuÖáÛ�ÒTÔFÏPÐÕÍuÐ·ÒTÔFÌ=ä-ïçÑFÇ3ÒTØ�ÍRÊÐÕÔFÇ�ÏcÔkÎ�ß7ÇhÉuÐ·Û�ÊË�ÉÚÇ[×
ÌuÎ�ËÕÍÚÌNÙ�ÉÚÒ�ÈDÐ·Ï�ÇLÊÔ}ÇhßLÙ�ÐÕÉuÐ·Û�ÊË)ÇhÈDÐ·Ï�ÇhÔFÛ�Ç6Òâ�ÍuÑFÇ	Ç[Ü�ÛhÐ·ÇhÔFÛhÖ}ÊÔFÏwÉÚÇhËÕÐ�ÊØ�ÐÕËÕÐÕÍ«Ö�Òâ�ÍuÑFÇ	Ù�ÉÚÒTÙHÒ±ÌÚÇ�Ï
ß7ÒkÏPÐìëoÇ�Ï�ÇhÈÅÒTËÕÎ�ÍuÐ·ÒTÔoÊÉuÖ�ÊËÕãÅÒTÉuÐÕÍuÑ�ß�ä
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@ç�PMPIJE\QhyJMPC&BDOR�ûBDIJ�PMPO[y�Qh~HAcZ�ü«@/UqZ�ý�BDOWG�B�nIzBDZ[Z�MDsqCHMPCHIJyzCHGBDO�MPr�QhyzAcyzþBkQhyJMPCûBDr\rHO[M�Bkn�~HGZcµ&BDZWGV
MPC�Q[~HGáCHBkQhEHO[BDI�Z[G1IzGn=QhyJMPCÿBDC\VÿMPC�Q[~HGár\O[yzC\nyzr\IzG7MDsçQ[~HG��uZ[EHOR��y��kBDI�MDsçQh~\G��HQWQhGZRQ��h�	|è~HG.O[MPµ\EHZWQR�
CHGZWZS4Qh~HG��&G=��yJµHyzIJyJQu�PSHQ[~HGáyJC�QhO[yJCHZ[yJn7r&BDOhBkIzIzG1IzyJZ[A SHBDCHV Qh~HG.�PIzMDµ&BDI)Z[GBDO[n�~YnTBDr&BkµHyzIJyJQu�,BDOWG�Qu�orHyJnTBDI
svGTBkQ[EHO[G1ZS\ù�~\yzn�~ AwB��kGL@/UqZ3BDrHr\IzyznBDµHIJG6BDCHV��DGOW��BkQ[Q[OhBDn=QhyJ�DGqù�yJQ[~HyzC,B�IzBDO[�DGqsvOhBDAcG1ù�MPO��wMDs�GCo�
�PyzC\GGOWyzCH��VHyJZ[n1yzrHIJyzCHG1Z�?|è~HG
	7G1CHG1Q[yzn�UqIJ�PMPO[y�Qh~HA ü�	LULý?VHG=�PGIJMPr4GVÿµ���	MPIJI�BDC\V��·����BDCHV�VHGG1rHIJ�
ZWQ[EHVHyzG1V´µ���	LMPIzVHµ4GOW��� ���jZWMPA�G��PGBDO[ZáBD�PMHS�yJZ�MDCHG�Mks?Qh~HGcAcMPZWQ�rHOWMPA�yJZ[yJCH�,BDCHV`VHy���EHZ[G�@/UqZ1�
��EHn�~�BkC�BDrHrHOWM�BDn�~ê~HBDZwµ4GG1C�VHGAcMPCHZRQhOhBxQhGV QhM µ4GÿBkC G��cn1yzGC�QS3G��¹G1n1Q[yJ�PGkS3BDCHVêOWMPµHEHZRQ}MPr��
QhyJA�yJþTBkQ[yzMPC�A�G=Qh~HMoV�yzC�Z[G=�PGO[BDI�BDO[GB BkCHV`yJC`rHBDOWQ[yznE\I�BDOqsvMDOLA�yJnO[M±ùNBT�PG�yzA�BD�PyJCH��BDrHr\IzyznBkQhyJMPCHZ
� ����� ����� �����»����� �����/�oyzCHn1G�	LUqZNü�BDZ�ùNG1IzI�BDZçBDIJIF@/UqZ�ý�BDO[G3a�©�Õª«¦ ¯4z_��R ±¨o_=¡&ª^QhG1n�~HCHy��oE\GZS�Q[~HG1�7ù�MPO��Lù�yJQ[~
B6r�MDrHEHI�BxQhyzMDCáMDs4Z[MDIzE\Q[yzMPCHZ�OhBkQ[~HGOçQ[~&BDC�B6ZWyzCH�PIJGNZWMPIzE\Q[yzMPC�BDCHVcB6~Hyz�D~�CFEHA�µ4GO/MDsfQhOWy�BDIoZ[MDIzE\Q[yzMPCHZ
BDO[G�G1�kBDIJE&BkQ[GVÿVHE\O[yzC\��Qh~\GáMPr\Q[yzAcyzþBkQhyJMPC^�?@ç�kBDIJE&BkQhyJCH��B�nTBkCHVHyzVHBkQhG.Z[MPIJE\QhyJMPC�yJZ	C\MDQq�DGOW��VHy ���
nEHI�QTSPµ\E\Q/EHC\svMDOWQhE\C&BkQhG1IJ�.yJQ-yzZ-Q[yzAcG=�un1MPCHZWEHA�yJCH�	BDCHV^S�yJC�Z[MPAcG?nBDZ[G1ZS�Qh~HGèM±�DGOhBkIzI\n1MPAcrHE\Q�BxQhyzMDC&BDI
µHEHOWVHGCcCHGG1VHGVcQhM!�&CHVcQh~HG��PIJMPµ&BDI�MPr\Q[yzA�EHA nMDEHIzV�µ4G3E\C&BDnn1Gr\QhBDµHIJGD�/|è~HG1O[G1svMDO[GDSFy�QiyzZ/MPµ��oyzMPE\Z
Qh~&BxQ	svEHORQh~HG1OqZRQhEHVHyJGZ	MPCÿZ[E\yJQ�BkµHIzG7ZWQ[OhBkQ[G�PyJGZqBDµHIzG7QhM"�ÚIJM�nBDIzI��#�qZ[r4GG1V;EHrYQ[~HGán1MPC��PGOW�PGC\nG�BDOWG
ZWQ[yzIzIçBDC`yJC�QhGOWGZRQhyzC\�YBDC\V`yJA�r4MPOWQhBDC�QLQhMPr\yznD�cUqZ.B,AwBkQWQhG1O�MksNs«BDn=QTS�Z[EHn�~ûBkC´BDn1nG1IzGO[BkQhyJMPC�AwBT�
BDIzIJM±ù µ4G1QWQhGO�Z[MDIzE\Q[yzMPCHZLQ[MYµ4G�MPµ�Q�BDyJCHGV�ù�yJQ[~HyzC�Qh~HGcIzyJA�y�QhG1V�BDA�MDEHC�Q.Mks3{?li����Q[yzAcGcB±�kBDyJI�BDµ\IzG
svMPOèMPr\Q[yzAcyzþBkQhyJMPC�yJC,yzCHVHE\ZWQhOWy�BDI¹rHO[MonG1Z[Z[G1Z�
UqZ/s«BDOjBDZ/Qh~\G3OWGVHE\n1QhyJMPCcMDs¹Q[~HG�nMPAcrHE\QhBkQhyJMPC&BDI�µHEHO[V\GCwMks$	LUqZiyzZ/n1MPCHnG1O[CHG1V^S\V\y���GO[G1C�Q�ZRQhO[BkQhG��
�PyzG1Z�nTBDC�µ�G�BDVHMDr\QhG1V^�?|�B��FyzCH�cyzC�QhM�BDn1nMPEHC�Q	Qh~&BkQ�Q[~HG�{?li�è��QhyJA�GkS&CHGG1VHGV�QhMcO[GTBkn�~;B�svGBDZ[yJµHIzG
Z[MPIJE\QhyJMPC�MDsfQ[~HGèrHO[MDµHIzG1A BkQi~&BkCHV^S�yzZ-VHEHGèQhM6Q[~HGèQhyzAcGNZWr�G1C�QNBxQ/GTBDn�~cyJQ[GO[BkQhyJMPC�BDCHV�Q[M6Qh~HGèQhMkQ�BDI
CFEHA�µ4GONMks�y�QhG1OhBkQ[yzMPCHZ1SFZ[EHy�Q�BDµHIJGqn1MPEHC�QhG1O[AcGTBDZWEHO[G1ZènTBDC�µ4GLBDVHMDr\QhG1V^�&%	G1�PIzG1n1QhyJCH�.Q[~HG6OWGVHEHn=QhyJMPC
MDsiQh~HG�{?li����QhyJA�GásvMDO6MPCHG�yJQ[GO[BkQhyJMPC ü�BkVHVHO[G1Z[ZWGV´yJC'� ���çQh~HOWMPEH�P~ B�r&BDO[BDIzIJGI�yzAcrHIzG1A�G1C�Q�BkQ[yzMPCfý�S
Bár4MPZ[ZWyzµHyJIzyJQu��yJZ�Q[M�yzAcrHIzG1A�G1CFQNBáZWEHyJQhBDµHIzG	A�MoVHy �&nTBkQ[yzMPCcMDs�Qh~\G6Z[GBDO[n�~HyJCH��rHOWM�n1GVHEHOWG6QhM�OWGVHEHn1G
Qh~HG	QhMDQhBDI¹CFEHA�µ4GONMDs�yJQhG1OhBkQ[yzMPC\Z�i��E\n�~�B�OWGZWEHIJQènBDC,µ�G6BDn�~HyzG=�PG1V�µ��}V\G��&CHyJCH��Z[E\yJQ�BkµHIzG	�PGCHG=QhyJn
MPr4GOhBxQhMPOWZNBDµ\IzG�QhM�n1MPCHZWQ[O[EHn=Q?AcMPO[G	rHO[MDA�yJZ[yzC\��M��¹ZWrHO[yJCH�áMPC�Qh~HG	µ&BDZ[yJZNMDs¹QuùNM�MDONAcMPO[G3r&BDOWGC�QhZ1S
Qh~HG1CûBDIJIzM±ù�yzCH�,BkC yzAcrHO[M±�DGAcGC�QáyJC Q[~HGwn1MPC��PG1O[�PG1CHnG}Q[MÅùNBDOWVHZ.Q[~HGw�PIJMPµ&BDI/MDr\QhyJA�EHA �)()G1Q.EHZ
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nMPC\Z[yzV\GO�Qh~HG�nO[MDZ[Z[M±�DGO� |è~HGYn1MPCHZRQhO[E\n1QhyJMPCêMDsLB`nOWMPZ[ZWM±�PGOwMPr�G1OhBkQ[MPOcVHGr4GCHV\Z}MPC V\y���GO[G1C�Q
BDZ[r4Gn=QhZ1�iQ[~HGLnMoVHyJCH��rHO[MonG1VHEHOWG7BDCHV�Qh~HGLyJA�r\Izyzn1yJQj~��or�MDQ[~HGZWyzZ�MPC�ZWEHn�~YB�svEHC\n1QhyJMPC,BDOWMPEHCHV�Qh~\G
Z[G1IzGn=QhG1V�r&BkO[GC�Q[Z�
K���nMPCHZWyzVHG1O[yJCH��B�O[GBDI���nMoVHyzCH�\SoA�BDC���G���Gn1Q[yJ�DGLnO[MDZ[Z[M±�DGO�MPr4GOhBxQhMPOWZ?~&BT�PGLµ4GG1C r\O[MPr4MPZ[G1V`ü«Z[G1G
� ���FsvMPO�BDC.M±�DGOW�oyJG1ù	ý�O[BDCH�PyJCH�èsvO[MPA Z[yzAcrHIJGZWQ�AcG1Q[~HMoVHZSÅù�~Hyzn�~.n�~HMoMPZ[G�MPCHGiMPO�A�MDO[Gir�MDyzC�QhZ�yzC7Qh~\G
nMoVHGVo�uZ[MDIzE\Q[yzMPC ü«y�� Gk�JS�Qh~\G�°�¶odh®xaw®±¤±®xaw_±ý6Q[M�A�BDO��ÿQh~HGcnOWMPZ[ZWMÅ�DGO�r4MPyJCFQ[ZS�QhM Qh~HGY Dd�¦§ªv¶oaw_=ª«¦�°[ D
°=dh®±¤�¤±®�*D_=d+�·�±����Sèù�~HG1O[GÿQh~\GÿM���Z[rHOWyzCH�´BDO[G;B`IzyzC\GTBDOcnMPAáµHyzC&BxQhyzMDC MDsLQ[~HGyJOwr&BkO[GC�Q[ZS	BDCHVêQh~\G
¨o_�®xaw_=ª�d�¦�°[ D�°=dh®±¤�¤±®�*D_=d,�·�P�����.-6C�Q[~HG�MDQh~HG1O�~&BDCHV^S4µ��,CHMDQqBDZ[ZWEHAcyzCH��BcIJyzCHGBDOèµHE\QqB�r&BDOhBkµ�MPIJyzn
A�MoVHG1I-MDsiQh~\Gcn1MPZWQLsvE\CHn1Q[yzMPC�Z[E\OWs«BDn1GDS��oQ[yzVHZWGC�_=ªq D�£�rHOWMPr4MPZ[G1V`yJC'���Å�/�iB�CHG1ù O[G1nMPA�µ\yzC&BkQ[yzMPC
MPr4GOhBxQhMPOLQh~HBkQ�Z[EHy�Q�BDµHI��;IzyJC0�FZLQh~HG�nO[MDZ[Z[M±�DGOáQ[M Q[~HGÿ ��z¯4d�¦�®xd�¦1�FCHM±ù�IJGVH�PG�MPC`Q[~HGcµ�G1~&BT��yJMPO�MDs
Qh~HG7n1MPZWQ�svEHCHn=QhyJMPC^�
tuC´Qh~\GwZhBkA�G�svOhBDAcG1ù�MPO��4S�Qh~HyJZár&Bkr�G1O.yJZ�BDyJA�G1V´BkQ.rHOWGZ[G1C�QhyzC\�;BYCHG=ù2	7U A�G=Qh~HMoV´µ&BkZ[GV´MPC
B3�HQhCHG1Z[ZÚ�uµ&BDZWGVûn1O[MPZWZ[M±�PG1O�ü�	LU6lj{èýqQhM,svEHIJIJ�ÿG���rHIzMPy�Q7Z[MPAcG� ��z¯4d�¦�®xd=¦4�FCHM±ù�IzGV\�PG�MDC Q[~HG�IzMonTBDI
µ�G1~&BT�oyzMPOLMDsNnMPZRQ7svEHCHn1Q[yzMPC yzC�~&BkCHV^�ct�Q.yJZLùNG1IzI5�FCHM±ù�C`Q[~&BkQ�yzC�CHMPC\IzyzC\GTBDOLyJCF�DGOWZ[GcZ[nTBxQ[QhG1O[yJCH�
rHO[MDµHIzG1A�Z^Q[~HG�n1MPZWQ�svEHC\n1QhyJMPC�rHO[G1Z[GC�Q[ZçZ[G=�PGO[BDIoA�yJCHyzA�B\�^|è~HyJZ�yzZ�nG1OWQ�BkyzCHI��LB�VHOhBTù�µ&BDn6�fSPµ\E\Q-ZWEHn�~
BDC yzC\svMPOWAwBxQhyzMDC;nTBDC`µ�GcnMPC��DGCHyJGC�QhI��`G���rHIzMPy�QhG1V`yJC`VHG1Z[yJ�PCHyzC\�YBDC G1�DMPIzE�QhyzMDC&BDOW��MDr�G1OhBkQ[MPO��U
A�yJCHyzAáEHA VHG��&CHGZ�BkC�BkQ[Q[OhBDn=QhyJMPCwµ&BkZ[yzC}ù�~\GO[GqnGORQ�BDyJCHIJ��Q[~HG6nMDZWQ?svEHC\n1QhyJMPC}ZW~HM±ù�Z�B7�FE&BDVHO[BkQhyJn
µ�G1~&BT�oyzMPO1� |è~HGOWG1svMPOWGDS�G1�PG1C Q[~HMPEH�P~ Qh~\G�nMPZRQcsvE\CHn1Q[yzMPC yzZ�C\MDQ�G=�\BDn=QhIJ�8�oC\MÅù�C¹S?B9�FE&BDVHO[BkQhyJn
A�MoVHG1I¹nTBkC�µ4G�BDZ[ZWEHA�G1VYBkZ	B��PMoMoV�BkrHrHO[MT��yzA�BkQ[yzMPC}Mks�Q[~HG7IzMonTBDI�µ�G1~&BT��yJMPOèMDs�Qh~HGLsvEHC\n1QhyJMPC^�
|è~HGwrHBDr�G1O.yJZ.MDO[��BDC\yzþG1V BDZ�svMPIzIJM±ù�Z��tuCû�oGn1Q[yzMPCû��S�Q[~HG�A�BkQ[~HGA�BkQhyJnTBDI/AcMoVHGI/MDsèBDC yzC��DGO[ZWG
Z[nBkQ[Q[GO[yJCH��rHOWMPµHIJGA yzZ?µHOWyzG��H�wV\GZ[n1O[yJµ�G1V µ���V\G��&CHyJCH��Qh~\G6CHMPCHIJyzCHGBDONMDr\QhyJA�yJþTBkQ[yzMPC�rHOWMPµHIzG1A Q[M
µ�GwZ[MPI��PGV¹��³ y�Qh~ûOWG1svGOWGCHn1G}QhM�B:�FCHM±ù�C O[GBDI���nMoVHGV´�DGOWZ[yzMDC MksèQh~HG��PG1CHG1Q[yzn�BkIz�PMPOWyJQ[~HA�S�Qh~\G
G1�DMPIzE\Q[yzMPC�ZRQhO[BkQhG1�D�}µ&BkZ[GV MPC,Qh~HGLyJCHCHM±�kBkQhy��PG;�HQ[CHGZWZR��µ&BDZ[G1VYn1O[MPZWZ[M±�PG1O	yJZèrHO[G1Z[GC�Q[GVYyJC ��Gn=QhyJMPC
�\�j��G1IzGn=QhG1V OWGZWEHIJQ[Z�svOWMPA CoE\A�G1O[yznBDI^G��\r4GOWyzAcGC�QhZ�BkO[GLrHOWGZ[G1C�QhGV�yzC ��G1n1Q[yzMPC,��QhM��kBDIJyzV&BkQ[GqQh~\G
rHO[MDr�MPZWGV�BDrHrHOWM�BDn�~^�j�oMPA�GLµ\O[yzG=s-n1MPCHn1IzEHZWyzMPCHZèsvMPIJIzM±ù�Z7ü���Gn=QT���Pý=�
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tuC;AwBkCF��BDr\rHIzyJnTBkQ[yzMPCHZ1S¹BkC;MPr\QhyJA�yJþTBkQ[yzMPC,rHOWM�n1GVHE\O[G�Z[GBDO[n�~\yzCH�}svMPO3Qh~HGá�PIzMPµHBDI�AcyzC\yzA�EHA MDsjB
Z[EHy�Q�BDµ\IJ���uVHG��&CHG1V�nMPZRQ-svEHC\n1QhyJMPCáyJZ�Q[~HGNIJGTBDVHyJCH��ù?BT�áQ[MqZWMPIJ�DG�Qh~\G?rHO[MDµHIzG1A yzC�~&BkCHV^�/{NMDCHnG1O[CHyJCH�
A�yJnOWMÅùNBT�PG�yzA�BD�PyJCH�HS^MDr\QhyJA�yJþTBkQ[yzMPC;BkIz�PMPOWyJQ[~HA�Z	VHGAcMPCHZRQhO[BkQhG1V Q[M ù�MPO��;r\O[MPr4GOWIJ�P�>	LGCHG1OhBDIJIJ�
Z[r4GTB��FyJCH�HS�B�A�yJnOWMÅùNBT�PG�yzA�BD�PyJCH�}rHOWMPµHIJGA svMDO[A�EHIzBkQhG1V;yzC;QhG1O[AcZLMDs�yzC��PG1O[Z[GcZ[nBkQ[Q[GOWyzCH�,G��FE&BÅ�
QhyJMPCHZ�yzC��DMPIJ�DGZ�Qh~HG,OWG1QhOWyzG=�DBkI?MDsqBDC E\C0�FCHM±ù�C Z[n1GC&BkO[yzM yzIJIzEHAcyzCHBkQhG1V´µ�� B�Z[G1QcMDs;? yzCHn1yzVHG1C�Q
�&GIJVHZ�üA@�BC SED"FHGJILK K�K IM?áýNZRQ�BDOWyzCH��svOWMPA Q[~HG!�FCHM±ù�IzG1VH�PG7MDs�Qh~HGLZWnTBkQWQhG1O[GV,�&G1IzVN@OBP A�GBDZ[E\O[GV,yJC
BcOWG�PyJMPC,G=�oQhG1O[C&BkI�Q[McQ[~HG.yJC��PGZRQhyJ��BkQhyJMPC,VHMPA�BDyzC,Q
RTS�Uqù�~HG1O[G.Q[~HG�Z[nTBxQ[QhG1O[G1O	yJZ3ZWEHrHr4MPZ[G1VYQhMcµ4G
IzMonTBkQ[GV^��Uènn1MPO[VHyJCH��Q[M�Q[~HGcù�GIJI����oC\MÅù�C´yzC��PG1O[Z[G�Z[nBkQ[Q[GO[yJCH�YG��FE&BkQhyJMPCHZ1S�Q[~HGwrHOWMPµHIJGA nTBkC´µ4G
AwBxQh~HG1AwBkQ[yznBDIzI���VHGZWnOWyzµ4GVÿBkZ?svMPIzIJMÅù�Z�� �����

@ BP FWV BXMY @ BZ [ Q3\J]^\3@�_�`a\b]dc�e�fhg üR�±ý

@ BC FW@ BZ)i V B j^Y @ BZ [�k ]^\J]^l7@O_�`a\J]dc�e�fmg ü��Dý

ù�~HGOWGnV�Bj BDCHVoV!BX BkO[GáQ[~HG�yzC�QhG1O[C&BkIçBDCHV;G��oQhGOWC&BDI&	LO[G1GChp»Z6svEHCHn=QhyJMPCHZn�·�±����S)O[G1Z[r4Gn1Q[yJ�DGIJ�aq Y yzZ
Qh~HG�EHC0�FCHM±ù�C;MPµ#rWGn1Q	svEHCHn=QhyzMDCYVHG1Z[nOWyzµHyJCH��Qh~HG.VHyzG1IzGn=QhOWyzn7VHyzZRQhOWyzµHE\Q[yzMPC,yJC:Q
RTSLU6BDCHV:@ BZ yzZ�Qh~\G
GIJGn1Q[O[yJn1�&GIJV�yJC�Qh~HG7yzC��DGZWQ[yz��BxQhyzMDC�VHMPA�BDyzC}n1MPCHn1GO[C\yzCH��Qh~HG�DP��Q[~,yzIzIJEHAcyzC&BkQ[yzMPC¹�
KNGnBDEHZWG?MDs&Qh~\GNyzIJI���nMPCHV\yJQhyJMPCHyJCH�?BDC\VáQh~HGNCHMPCHIJyzCHGBDO[y�Qu�LMDsHQ[~HG?rHOWMPµHIzG1A�SxnTBkEHZ[G1V�µF��Qh~\G?A�EHI�Qhyzr\IzG
Z[nBkQ[Q[GO[yJCH�}G��¹G1n1QhZ6BDCHVÿQh~\GáIzyJA�y�QhG1VYBDAcMPEHC�Q	MDsiyzC�svMPO[A�BkQhyJMPC,MDs/Qh~\G�V&BkQhB\S4Q[~HG�ZWMPIzE\Q[yzMPC�MDs/Qh~\G
rHO[MDµHIzG1A yzZènBDZWQ	BDZèQ[~HG7A�yJCHyzAcyzþBkQhyJMPC�MDs�Q[~HGLsvMPIzIJM±ù�yzCH��n1MPZWQ�svEHC\n1QhyJMPC^�

s [ Y It@ Z g&FvuNwB�x jzy @ BP i V�{A|6} Y @ BZ y X
uwB�x j y @ BP y ~ uNwB�x jzy @ BC;i @ BZ ~ V!RTS�} Y @ BZ y X

uwB�x j�y @ BC y X ü��Pý

n�~&BDO[BDn1Q[GO[yJþG1V`µ���B�I�BkO[�PG�CFEHAáµ�G1O�MksNIJM�nBDI-AcyzCHyJAwBcnMPOWO[G1Z[r4MPCHVHyJCH��QhM,s«BDIzZWG�Z[MPIJE\QhyJMPCHZLMDsjQh~\G
yzC��PG1O[ZWGwrHOWMPµHIzG1A��c|�M�AcyzCHyJA�yJþG�ZWEHn�~ûB�svEHCHn=QhyzMDC^S-B,�PIJMPµ&BDIçMDr\QhyJA�yJþTBkQ[yzMPCÿr\O[MonGV\EHO[G�BDµHIJG�Q[M
BT�PMPyJV IJM�nBDI¹AcyzC\yzA�B.yzZè�DGCHG1OhBDIJIJ�}E\Z[GV¹��U Q[Gn�~HCHy��FEHG�ù�yJVHGI��}EHZWGV�yzZèµ&BDZWGV MPC�B�	LU��·�����
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³ yJQ[~�O[G1svG1O[G1CHnGLQhM�Q[~HG�m3GBDI��Ú{NM�V\GV,	LGCHG=QhyJnLUqIz�DMPO[y�Qh~HA ü�m�	7U6ý�rHO[G1Z[G1CFQ[GV�yzCo� ����S\IzG1Q?EHZènMPCo�
Z[yJVHGO^Q[~HG/n�~HO[MDA�MPZWMPAcG�� ù�~HyJn�~7yzZ^Qh~\G&�HM�BkQhyJCH�?r4MPyzC�Q)OWGrHOWGZWGC�Q�BkQ[yzMPC�MDsoQh~HG/r\O[MPµHIJGA EHC0�FCHM±ù�CHZ
ü�� F�� Y It@OBZ�� D
F�GJILK K K�IM?"�ký=� |è~HG�MDr\QhyJA�yJþGO�ù�MPO��oZcyJQ[GO[BkQhy��PGI��ûMPC B ZWG1Q�MDs6n�~\O[MPAcMPZ[MDA�G1Z
nTBDIJIzG1V ¯&®�¯4©o� Dª�¦�®x¡&S��z�OF2��� ������ �t� FHGJILK K�K I6���HSh��µ4GyzC\�wQh~HGáVHyzAcGCHZWyzMPC MDs/Q[~HG�r4MPrHEHIzBkQhyJMPCYBkCHV
� Qh~HG,yJQ[GO[BkQhyJMPCûyzCHV\G=��� UènnMDO[VHyJCH� Q[M´BkC G=�PMPIJE\QhyJMPC&BDOR� ZRQhOhBxQhG�k�PSNG=�PG1OW� Z[MDIzE\Q[yzMPC yzZ�O[BDC0�kGV
BDnn1MPO[V\yzCH�}Q[M�yJQhZ4�HQhCHG1Z[ZL�kBDIzE\GDSms �T���� F�s���� ������n� S�BDCHV�B�CHG=ù r4MPrHEHIzBkQhyJMPC9���6  j yzZ6V\G1QhG1O[AcyzCHG1V
Qh~HOWMPEH�P~`Qh~HGwBDrHrHIJyznTBxQhyzMDC`MDsèQ[~HGw�DGCHG=QhyznwMPr�G1OhBkQ[MPO[Z1�Y|è~HG1yzO.nMPAcrHE\QhBkQhyJMPC&BDI/OWMPIzG�yzZ.Q[MYyJCFQ[O[Mk�
VHEHn1GwVHy��PGOWZ[y�Qu��yzC�QhM Qh~HGcr�MDrHEHI�BxQhyzMDC^S�µF� rHOWMPµHyJCH��C\G1ù O[G1�PyzMDCHZ7EHCHG=��rHIJMPO[G1V µ���Qh~HG�Z[GIJGn=QhyzMDC
MPr4GOhBxQhMPO7���T�����7|è~HG�AáE\Q�BkQ[yzMPCYMPr�G1OhBkQ[MPOqyJCHZ[G1OWQ[Z6�DBkO[y�BkµHyzIJyJQu�}yJCÿQh~HGár�MPr\EHI�BkQ[yzMPC�µ��ÿAcM�VHy�s§�oyzCH�
Qh~HG��kBDIJEHG�MDs?MPC\G�MPO7AcMPO[G�r4MPZ[y�QhyJMPCHZcü«MDOá¨o_=¡¹_�¤Åý6yzC`B ZWGIzG1n1Q[GV n�~HOWMPAcMPZ[MPAcGD��|è~HGcnO[MDZ[Z[M±�DGO
r�G1OWsvMPOWA�Z�r&BDOWGC�QhZ�p-OWGrHOWM�VHE\n1QhyJMPCûBDC\V yJQ.�PGC\GOhBxQhGZ�BYCHG1ù yJCHVHyJ�oyJVHE&BDI5� ������6  j µ��`nOWMPZ[ZWyzCH�YQuù�M
Z[G1IzGn=QhG1Vwr&BDOWGC�QhZ�MDs¹Q[~HG�nEHOWO[G1CFQNr�MDrHEHI�BxQhyzMDC^�ç�FQ�BDCHVHBDO[Vn�&M�BkQ[yzCH�x�ur4MPyzC�Q/n1O[MPZWZ[M±�PG1O?MPr4GOhBxQhMPOWZ�BkZ
ùNG1IzI¹BDZNQh~HBkQ�EHZ[G1V,yzC9� ���)rHOWM�V\EHnGLBkC M��¹ZWrHO[yJCH�7� �T����6  j BDZNQ[~HGLIzyJCHGTBkO�n1MPA�µHyJC&BkQhyJMPCwMks�y�QhZ?rHBDO[G1CFQ[Z
� � R �� BDCHV)� �¢¡��� ü£c�I#¤>¥'¦§GJIt�©¨�qEc�ªF«¤oý

� ������6  j F¬]� � R �� ~ [ G i ]�gd� � ¡��� ü«��ý

]�µ�G1yzCH�;BÿO[BDCHVHMDA OWGTBDI�CoE\A�µ�G1O��tuCûMPOWVHGOáQ[M;Z[~HM±ù Qh~HGwµ�G1~&BT��yJMPO�MDs�ZWEHn�~ BDC BDOWyJQh~\A�G=QhyznBDI
MPr4GOhBxQhyzMDC^SPIzG=QiEHZinMPC\Z[yzV\GO/Qh~HG�ZWyzAcrHIzG?AcMPCHMx�uVHyJA�G1CHZ[yJMPC&BDIFZ��kG1Q[n�~}Z[~HM±ù�C�yzCc�-yz�\���P�-UqZinTBDCcµ4G
yzC\svG1O[OWGV^S&Qh~\G.MPr4GO[BkQhMDO3V\M�G1ZqCHMDQ3n1MPCHZ[yJVHGO3Qh~HG�Z[~HBDr�G.MDs-Q[~HG7svEHCHn1Q[yzMPC QhMcVHG��HCHG.Q[~HGáM���Z[r\O[yzC\�
BDCHV�Qh~HG3CHG=ù�Z[MPIJE\QhyJMPC�nMPE\IzV�IzyJGèyzC�BDCHMDQ[~HGOjBkQWQhOhBkn1QhyJMPC�µ&BDZWyzC^SFG1�DGCwQ[~HMPEH�D~�y�QhZir&BDOWGC�QhZjµ�G1IzMPC\�
QhM Qh~&BkQáMDs?Q[~HG}�PIJMPµ&BDI/AcyzCHyJA�EHA �}|è~HyJZáG1�DGC�Q�nG1OWQhBDyzCHI���Z[IJMÅù�Z.Qh~HG�nMPC��PG1O[�PG1CHnG�O[BkQhG�MDsèQh~\G
A�yJCHyzAcyzþBkQhyJMPC�rHO[MonG1Z[Z3µ���yzCHn1O[GBDZ[yJCH��Qh~HG7nMDA�rHE�Q�BkQ[yzMPC&BkI¹nMDZWQ	BDCHV�Qh~\G�M±�DGOhBkIzI�{?li����QhyzAcGD�
|�M�IJyzAcyJQ�ZWEHn�~´B}V\OhBTù�µ&BDn6�fS�BwCHG=ù �DGO[ZWyzMPC�MDsiQ[~HG7�&M�BxQhyzC\�k�ur4MPyzC�Q	nOWMPZ[ZWMÅ�DGOLsvMPO6yJC��PGOWZ[G�ZWnTBkQR�
QhG1O[yzC\��rHO[MPµ\IzGAcZ?~&BkZèµ�G1GC VHGZWyz�PCHG1V,µF�wQ�B��FyzC\��BDV\�kBDC�Q�BD�DGLMDs�Q[~HGLIzMonTBkIzIJ�����oEHBDVHOhBxQhyzn�µ4G~&BT�oyzMDO
MDs�Qh~HG nMPZRQ,svEHCHn1Q[yzMPC¹� m�G1svG1O[OWyzCH� QhM �-yJ�H� ��S6IzG=Q,EHZ VHG��&C\G Q[~HG;QhO[yzBDI6n�~HOWMPAcMPZ[MPAcG:� }¯® F
]� � R �� ~ [ G i ]�g� �¢¡��� Sz]
F°]±áµ�G=QuùNG1GC²� � R �� BDCHV�� �¢¡��� µ��`n�~HM�MDZ[yzC\��Qh~\G}OhBDC\VHMPA �kBDIzEHGn]±�yJC´Qh~\G
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s [ � } ® g�· � s¸��� �¢¡��� � i s���� � R �� � � ]± ~ s¶�^� � R �� � ü��Dý

|è~HGC�Qh~HG	CHG1ù9n�~HOWMPA�MDZ[MPAcG	yJZ�MDµ\Q�BDyJCHGVwBDZ�Q[~HG	�DGORQhG=�wMDs)Q[~HGqr&BkOhBDµ4MPI�BLr&BkZ[Z[yJCH�áQ[~HO[MPE\�P~�� � R �� S
� �¢¡��� SfBDCHV,� }¯®

¹ [ ]�g&FW\J] X ~+º ] ~¼» ü��Pý

ù�~HGOWG:\µF � j½ } ® � ¾ � | ¿ÁÀ�ÂÃ �  Ä} ®�Å ¾ � | ¿ ÆAÂÃ � ½ ¾ [ | Ç ® g}¯® � j½ }¯® � S º F ¾ [ | Ç ® g ½ ¾ � | ¿ÁÀ�ÂÃ �  Ä} È® � ¾ � | ¿ÁÀ�ÂÃ � ½ � | ¿ Æ�ÂÃ � �}¯® � j½ }¯® � S?BDCHV » F
s��^� � R ���� �/UènnMDO[VHyJCH�PIJ�DS\Qh~\G�M��¹ZWrHO[yJCH��QhEHOWCHZ�MPE\QèQhMcµ4G

� ������6  j F¬] B � � R �� ~ [ G i ] B g� �¢¡��� I ] B F i ºÉ \ ü��Dý

|è~HG7rHO[MDr�MPZWGV3�Úr&BkOhBDµ4MPIzyJnqn1O[MPZWZ[M±�PG1O^��Z[yJA�yJI�BDOWIJ��Q[M�Q[~&BkQ�rHOWMPr4MPZ[G1V�yJC��·�Å�/��BDn1Q[Z	BkZèµ�MDQ[~�G���rHIzMk�
OhBkQ[yzMPC�BkCHV`G���rHIzMPy�Q�BkQ[yzMPCYMPr�G1OhBkQ[MPOS�BkCHV`yJZ�B,AáEHIJQ[y��urHBDO[G1CFQ6MPr�G1OhBkQ[MPO�n�3M±ùNG=�PGO1S-Qh~\GcCFEHAáµ�G1O
MDs�r&BDOWGC�QhZèV\M�G1Z?CHMDQèV\Gr4GCHV�MPC}Q[~HG6VHyJA�G1CHZ[yJMPC&BDIJyJQu��Mks�Q[~HG6rHOWMPµHIJGA �5-6CHIJ�cQh~\O[GGqr&BDO[G1C�QhZ�BDOWG
CHGG1VHGV9QhM VHG=QhGOWA�yJCHG BDC M���Z[rHOWyzCH� BDCHV9CHMDQÊ [ � X g;üA� µ4GyJCH�ûQh~HG�CFEHA�µ4GO MDs.EHC0�FCHM±ù�CHZ
MPOÿVHyJA�G1CHZ[yJMPC&BDIJyJQu� rHOWMPr4MPOWQ[yzMPC&BkI7Q[M�Qh~HGûrHOWMPµHIJGA Z[yzþ1G'Ë � j � Q[~HO[MPE\�P~ Z[EHn�~ BêO[G1I�BkQ[yzMPCHZW~Hyzr
�¶F É&Ì Ë Ì [ ? ~ G/g[ý=SDZ[yzC\nGNQ[~HG?CHG=ù OWGn1MPA�µHyJC&BkQhyJMPCáMDr�G1OhBkQ[MPO-Bkn1QhZ-yzCáQ[~HG?AcMPCHMk��VHyzAcGCHZWyzMPCHBDI
Z[MPIJE\QhyJMPC�Z[rHBDnG�ü«Z[BDAcrHIzG1V µ��3]WýèBDC\V�CHMkQ�yzC�Qh~HG7EHCÄ�oC\MÅù�C\Z	ZWr&BDnGwüvù�~\MPZ[G�VHyzAcGC\Z[yzMDC�yzZ.�.ý=�
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tuCLQh~HyJZ)Z[Gn=QhyJMPC^SxZ[GIJGn=QhGV.CFEHA�G1O[yJnTBDIPOWGZWEHIJQ[Z^svO[MPA BèIzBDO[�PG-nMPAcrHE\QhBkQhyJMPC&BDIDBDZ[ZWGZ[ZWA�G1C�QçBDOWGiZ[~HM±ù�C
QhM��PyJ�DG.ZWMPA�G�yzC\VHyznBkQhyJMPCHZèMPC Qh~HG.G���Gn1Q[yJ�DGCHG1Z[ZLMDsçQ[~HG�yzAcrHO[M±�PG1Vo	LU3�uµHBDZ[G1VYrHOWM�n1GVHEHOWGD��UqZqB
O[G=svGO[G1CHnG�QhG1ZWQ�nTBkZ[GDS�B�ZW�oC�Qh~HG=QhyJncQuù�Mk�uV\yzAcGCHZWyzMPC&BkI-Z[n1GC&BkO[yzM ~&BDZ7µ4GG1C`n1MPCHZ[yJVHGOWGV`nMPCHZWyzZRQhyzC\�
MDsqB`~HMPAcMP�PG1CHGMDEHZ�ü Y F Y [ �$IaÐÄg3FÑGJK�ÒPý�Z��FE&BDOWG�n=��IJyzCHV\GOÓ³ÄK ÉJÉ Ò&ÔH��Z[yJVHGV nG1C�QhGOWGV�BxQÓ�tÕ�F
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