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CE=;[�<�RQ<PKL< CYKFD�f <>=^R�P>@X:�D�=\KBCEKFJYD�R�KF@�?�ÈQ<>=^[TD�CEKjÓµÊNÈ;CEJED.<Öb�ÉBD�:�CEÉ�<>=\Î�D�=\KBCEKuÎ�CE=\KBD�:FD�ÉBKFD�R
KB@	b;ÉBD�<	RQ<PKL<	CEKBD�f Ï�@T:"CEKBÉ"@>ÊN=�O;b;:BOµ@TÉFD�ÉjÐ cNÈ;D.D�Ûo?�ÈQ<P=;[TD�CER;D�=oKFCÜÝQD�:BÉ�RQ<>K�<>ÑQ<PÉBD��TD�D�O^É
:BD�?�@T:BR�@>Ï¶ÊNÈ^CY?�È5<>:FD"KBÈ;DZb�ÉFD�:BÉ�<P=;R�KBÈ;D�Ä\b;O^O;JECYD�:BÉ�Ï�@X:NKBÈ;D"ÌT<>:FCE@Tb;É�RQ<>K�<�CEKBD�f	ÉjÐ
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cNÈ;D.D�Ûo?�ÈQ<P=;[TD�CER;D�=\KBCÜÝQD�:BÉ"RQ<>K�<>ÑQ<PÉBD�CEÉ4OQ@XO;b;Je<>KFD�R�b^ÉBCE=;[�Rµ<>KL< D�Û\CEÉBKBCE=;[	CE=5KBÈ;D�ÌT<>:FCÜÕ
@Tb;É"R;CEÉFKB:BCEÑ;b^KBD�R�JE@o?�<>KBCE@X=;ÉjÐO×§<>JEb;D�É"@PÏx<>?�?�D�ÉBÉ��TD�Î\É�<>:FD�ÉBb;O^O;JECYD�R�Ñ\Î5KFÈ;D.@X:B[\<>=;CESj<PKBCE@T=;É
CE=oÌX@TJEÌTD�R�CY=�KFÈ;D"CE=oKFD�:L<P?�KBCE@X=�ÊNÈ^CYJEDNKFÈ;D"?�@T:F:BD�Je<>KFCE@T=�@PÏ¶KFÈ;D�ÉBD�ÌT<>JEb;D�É�CEÉ)�\=;@>ÊNJED�R;[XD�<PR;R;D�R
R;b;:FCY=^[.KFÈ;D�R;D�ÉFCE[T=5<>=;R	f�<PKBD�:FCV<PJECYS�<>KBCE@X=.O;:F@\?�D�ÉBÉ"@PÏ¶KBÈ^D�D�Û\?�ÈQ<>=;[XD"CYR^D�=\KBCÜÝQD�:FÉ�RQ<PKL<>Ñµ<>ÉBDXÐ

A,[TCEÌTD�=Ô@T:B[\<>=;CESj<PKBCE@T=Ô?�<>=ÔÑµDTÓd@PÏ�?�@Tb;:FÉBDTÓ�ÑQ@XKBÈ�<�Ä\b;O;O^JYCED�:�<>=;R�<�b�ÉFD�:jÓ�D�ÌTD�=�Ï�@T:
KBÈ;D"É�<>f�D"RQ<PKL<�CEKBD�f�Ð¤cNÈ;D.Ä\b;O^O;JECYD�:N@>Ï§<>=5<>KFKB:FCYÑ^b;KBD"=Q<Pf�D�CE=�KBÈ^D�D�Û\?�ÈQ<>=;[XD�CER;D�=\KBCÜÝQD�:BÉ
RQ<>K�<>ÑQ<PÉBD4CYÉNKFÈ;D"@T=;JEÎ�@X=;D"KBÈQ<PK§?j<P=�CY=^ÉBD�:FKjÓ;f	@\R;CÜÏ�ÎoÓP@T:�R;D�JED�KBD�ÌT<>JEb;D�É�Ï�@T:�KBÈµ<>K�<>KFKB:FCYÑ^b;KBD
CE=�KBÈ^D�Rµ<>KL<PÑQ<>ÉFD�CEKBÉFD�JÜÏLÐ
cNÈ;D.<P?�KBCEÌTD�OQ<>:FK�@>ÏN<�ÉBÎ\ÉBKFD�f ÑQ<PÉBD�R�@T=�KBÈ;D�A�eZ+ <>O;O^:B@o<P?�È�Ï�Dj<PKBb;:FD�É"KuÊ§@	f�<>CE=	?�@Tf Õ
OQ@X=;D�=\KBÉ�Ó;Dj<P?�È�@PÏ¶KFÈ;D�f�O;:F@>ÌoCER;CE=;[�<�?�Je<>ÉBÉN@PÏ¶ÉFD�:BÌ\CE?�D�É�è

q H�Ã"H�;.5"�»H�547�>"FA0#5JHéÓ�KF@C�TD�D�O�?�@XÈ;D�:BD�=;?�D�<>f	@T=;[�KBÈ;D�ÌT<>:FCY@Xb;É�ÉB@Xb;:B?�D�É+@>Ï;RQ<>K�<NCEKBD�f�É(<>=^R
@>Ïd?�ÈQ<P=;[TD�É"KF@�KBÈ^D�f�Ó\KF@�<�ÌT@XCER�CE=;?�@XÈ;D�:BD�=;?�D�R;b;:FCE=;[�b;OµRQ<PKBD�É!Ï�:B@Xf Ä\b;O;O;JECED�:FÉ�<>=^R
KBÈ^D�CE:�R^CYÉFOQ<>KF?�È;CE=;[�KB@tb�ÉBD�:BÉjÓ7KB@�?�D�:BKFCsÏHÎ-<P=;ÉBÊ�D�:FÉ�KF@&b4ÉBD�:FÉ�S\b;D�:BCED�É�ÓµKB@�CEf	O;JED�f�D�=\K
ÉBD�?�b;:BCEKuÎ5<>=^R-<P?�?�D�ÉFÉ":BCE[TÈ\K�?�@T=\KB:F@TJEÉ4r

q ?#�G��@IFA0#?�;MFA2�8ÖH]5"7�>"FA0#5�H�Ó\<>JEJE@>ÊNCE=;[Cb�ÉFD�:BÉ�KB@.<P?�?�D�ÉFÉ§Rµ<>KL<ÍCYKFD�f�É+KFÈ;D�Î�=;D�D�R(Ó;<P=;R�<>JEJE@>Ê�Õ
CE=;[�ÄÂb;O;O;JECED�:BÉ+KF@�?�ÈQ<P=;[TD�RQ<PKL<NCEKFD�f�É¤@T:+KB@4[TD�=;D�:L<>KFDN=;D�Ê @T=;D�É�ÓTÑµ@TKFÈ.CE=.<!O;b;=;?�KBbQ<PJ
ÊN<�Î9'eCuÐ DTÐEÓ\@T=;D�<>K�<�KBCEf	D4-§<P=;R�CE=�<�ÑQ<PKB?�È�@T=;D['eCuÐ DTÐEÓ;<�ÉBD�K"<>K�<�KBCEf�D4-�Ð

A�O;O^JYCE?j<PKBCE@T=	ÉBD�:FÌ\CY?�D�É�<>:BD�KBÈ;@XÉBD�ÉFOQD�?�CsÝµ?�Ï�@X:NKBÈ;D�?�@\@TOµD�:L<PKBCEÌTD�CE=\ÏH@T:Bf�<>KFCY@X=�ÉBÎ\ÉBKFD�f�ÉBb^O\Õ
OQ@X:BKFD�R�ÑoÎ�KFÈ;D"A�eZ+ <>:F?LÈ^CYKFD�?�KFb;:BDTÐ�cNÈ;D"ÉBD�K4@>Ï(RQ<PKL<PÑQ<>ÉFD�É�<$!'D�?�KBD�R5Ñ\Î�KFÈ;D"?�@\@TOµD�:L<PKBCEÌTD
CE=\Ï�@T:Ff�<PKBCE@T="ÉBÎ\ÉFKBD�f CEÉd?j<>JEJED�R	KBÈ;D�?#���¶@=FA0#?G;.FA2G8<D�2���?�FÂ8.@PÏ(KBÈ;D4A�eZ+ <P:B?�È;CEKBD�?�KBb;:FDTÐ§ÄÂÎoÉÖÕ
KBD�f�ÉFD�:BÌ\CE?�D�Éd<P:BD�[TD�=;D�:BCE?§<>=^R�CE=;R;D�OµD�=;R;D�=oK¤Ï�:F@Tf�KFÈ;DdÉBOµD�?�CÜÝQ?�<PO;O;JECE?j<>KFCE@T=�R^@Tf�<PCE=(Ó�ÊNÈ;CEJED
<>O;O^JYCE?j<PKBCE@T=	ÉBD�:FÌ\CY?�D�É.<>:FD.È^CY[XÈ;JEÎ�R;D�OµD�=;R;D�=oK�@T=5KFÈ;D.R^@Tf�<PCE=�:BDJSob^CY:FD�f�D�=oKFÉjÐ4cNÈ;D�:FD.CEÉ�<
ÉBD�K�@>Ï�?�@Tf�f	@T=�ÏHb;=;?�KFCY@X=Q<>JECEKBCED�É�CY=�<PO;O;JECE?j<>KFCE@T=ÔÉBD�:BÌ\CE?�D�ÉjÓ�Ï�@X:�KBÈ^D�f�<>=Q<P[TD�f�D�=oK"@PÏ�KBÈ;D
D�Û\?�ÈQ<>=;[XDNCER;D�=\KBCÜÝQD�:�RQ<>K�<>ÑQ<PÉBDTÓ\Ñ;b^KdKBÈ;CEÉdCEÉ§<4:�<>KBÈ^D�:§ÉFKL<P=;RQ<>:FR�OQ<>:FKjÐ�R4D�=;?�D4CY=�ÄÂD�?�KBCE@X=&i;Ð
Ê§D"ÉFÈQ<>JEJ�@T=^JYÎ�R^CYÉF?�b;ÉFÉ�ÉBÎ\ÉFKBD�f�ÉFD�:BÌ\CE?�D�É�Ð

Z�@TKFD�KFÈQ<>K§<ÍÉBCE=;[TJEDN?�@\@XOQD�:�<>KFCYÌXD�CE=\Ï�@X:Bf�<>KBCE@X=�ÉBÎ\ÉBKFD�f,ÑQ<PÉBD�R	@T=�KFÈ;D�A�ew+ <>O;O^:B@o<P?�È
f�<�Î�ÑµD�R;D�ÉFCE[T=;D�R ÉB@Ô<>É�KF@�ÉFb;O;Oµ@T:FK.f	@T:BD�KBÈµ<>=�@X=;D�<PO;O;JECE?j<>KFCE@T=�R;@Tf�<>CE=(Ð�Æu= ÉBb;?�È0<
?j<>ÉFDTÓQ<�R^CØ!�D�:FD�=\KNÉBD�K4@>Ï]<PO;O;JECE?j<>KFCE@T=�ÉFD�:BÌ\CE?�D�É"CEÉ�R;D�ÝQ=;D�R�Ï�@T:ND�<>?�È�R;@Tf�<>CE= U Ð

Ù�Ú.Û/ÚÝÜ�DG>4?G8�;M?4ÄG5�H�2E:O2�L�7�?#�G�Õ7 24?G0
3
+ËCEKBÈ	KBÈ;D"A�eZ+ <>O^O;:B@\<>?�È�KBÈ;D"ÏH@TJEJE@>ÊNCY=^[Í<PR;ÌT<>=\K�<>[TD�Éx<P:BD"@TÑ;K�<>CE=;D�R¤è

q <>=�@T:F[o<P=;CESj<>KFCY@X=5CEÉ"=;@TK4R;D�O;:FCYÌXD�R�Ï�:F@Tf < Ï�b;JEJ+?�@T=\KF:B@TJ+@>ÌXD�:"CYKFÉ"@>ÊN=�RQ<PKL<^Ó�ÊNÈ;CE?�È
?�@X=oKFCE=ob^D�KB@�ÑµD.f�<>=Q<P[TD�R	ÊNCEKBÈ;CE=�CEKFÉ�Ñµ@Tb;=;Rµ<>:BCED�É"rµÈ;D�=;?�D�KBÈ^CYÉ�<PO;O;:F@o<>?�È5CEÉ�ßF@T:B[\<�Õ
=;CESj<PKBCE@T=	ÉL<�ÏHD�à�r

q <>=Ò@T:B[\<>=;CESj<PKBCE@T= ÈQ<>É	=;@TK�KF@Ô?�ÈQ<>=;[XD5CEKBÉ	Êx<�Î @>Ï�Ê§@X:E�\CE=;[�@T:�CEKFÉ�?�@Tf	O;b;KBD�:BCES�D�R
CE=\Ï�@X:Bf�<PKBCE@T=�ÉBÎ\ÉBKFD�f1r�CY= @TKFÈ;D�:�Ê§@X:BR;É�ÓdKBÈ^D�<>O^O;:B@\<>?�È�CEÉ�ßB@T:F[o<P=;CESj<>KFCY@X=�R^:BCEÌTD�=^àQÓ
ÉBCE=;?�D�KBÈ;D"KFD�?�È;=;CE?j<>J+ÉF@TJEb;KBCE@X=�f�<PKB?�È;D�É�KBÈ^D�@T:F[o<>=^CYS�<>KBCE@X=�Þ ÉdÑQD�ÈQ<�Ì\CY@Xb;:4r

ß#à £����_�M�.¢��¶�#ª��_�"�.� �.�M�E¡_���M�_�#������©C����á�©C���"«���¥�¥�¡_�_¤E�J�.�_����§���©C���_���G����§��M£��E�_��¤ �4�J¥��E�M���M�_¬����_�"ª=���M©C���M�_���
�.«"�M�.� ©C���_��������£��_á�£�� ��¡_� ¬��E¡��#ª�¤E��©C¥�¡_� â4�_�Â«)����§O�_�Y¤ ¢��.�M�E�"�M¡_«C ��E�_��áC�J����¡_«4ã �E§��_��ä��AåGä�®�ä�¥�¥�¡_�_¤ ���.�_�J�
§���©C���_�����M£����.�_��á��M��©C��§��J�.���J��¤ ����¤E� ¥��.¢���¡J¡_�E¬�� ¡�©C�_á�£4�6��¡_�.�,�.£����M���M��©C����¥�¥�¡_�_¤E���M�_�����M�E�M¬4�_¤ �E� ®Qæ�¢��¶�_�
�.£��_�¶¥���¥G�E�¶­���ªI�4¤ ¢�������¡_«c�����M£��� �¢��_¡_§��_��áY�]ª¿�M�_��á�¡_��¤E�"��¥�� �.���M�_¬����_�"ªI���.©C�J�.�_�#�c�.«"�.�M�E©Z®
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q KBÈ^D�ÉFÎ\ÉBKBD�f�KFÈQ<>K�CEÉ§Ñ;b^CYJEK�?j<>=	ÑQD"f�<>=Q<P[TD�R�Ñ\Î�<>=\Î�@>Ï+KBÈ;D4@T:B[\<>=;CESj<PKBCE@T=^É§CE=\ÌT@XJYÌXD�R
CE=�KFÈ;D�CY=\KFD�:L<P?�KBCE@T=¤Ó+D�ÌTD�=ÇCÜÏ�KBÈ^D-<P?�?�D�ÉFÉ&�XD�Î\É�<>:BD	=;@TK�?�:FDj<>KFD�R�P>f�<>=Q<P[TD�R Ñ\ÎÔKBÈ;D
?�È;@TÉFD�=Ç@T:F[o<>=^CYS�<>KBCE@X=(Ð�Æu=�Ïu<>?�K�Ó+ÉBCE=;?�D	KBÈ;D	D�Û\?LÈµ<>=;[XD�CER;D�=\KBCÜÝQD�:BÉ�RQ<>K�<>ÑQ<PÉBD&�\=;@>ÊNÉ
ÊNÈ;@�CEÉ"KBÈ;D�@>ÊN=;D�:�@PÏx<t�TD�Î\ÓµCEK�R^@oD�É�=;@TK�<PJYJE@>ÊÙKBÈ;D�?�@X=oKF:B@XJd@>ÌTD�:"KFÈQ<>KZ�TD�Î5KB@�[T@
@Tb^KBÉBCER;D�KBÈ^D�?�@T=\KB:F@TJEJECE=;[�@T:F[o<>=^CYS�<>KBCE@X=(Ð"Æu=�@XKBÈ;D�:�Ê�@T:FR;ÉjÓ7CYK��\=;@>ÊNÉ"KBÈQ<PK�KFÈ;D�@T=;JEÎ
ßB?�D�:BKFCsÝµD�R�CY=^ÉBKL<P=;?�D�à�@>Ï(KBÈ^D�<>?�?�D�ÉBÉC�XD�Î�?j<>=	ÑQD!Ï�@Tb;=^R�<>KdKFÈ;D�@X:B[o<P=;CESj<>KFCE@T=�@>ÊN=;CE=;[
CEKjÐ

W+JEDj<>ÉFD�=;@XKBD�KFÈQ<>K4KBÈ;D�Je<PÉBKNOµ@TCE=\K�<>Ñµ@>ÌTD�CEÉN:BD�<>JEJEÎ�?�:FCYKFCE?j<>J¤KB@�@XÑ;KL<PCE=�KFÈQ<>KN@X:B[\<>=;CESj<PKBCE@T=;É
<>:FD�:FDj<>JEJEÎ�CE=\ÌT@TJEÌXD�R�CE=�KBÈ;D"?�@\@XOQD�:�<>KFCYÌXD.<>O^O;JECY?�<>KBCE@X=�R;D�ÌTD�JY@XO;f�D�=oK�Ó\ÉBCE=;?�D�@TKBÈ^D�:BÊNCEÉBD�KBÈ;D
R;D�ÉFCY:FD�@>Ï�=;@XK.JE@TÉFCE=;[5?�@X=oKF:B@XJ§@>ÌXD�:.Rµ<>KL<�KBÈµ<>K�<>:BD	?�:Bb^?�Ce<>J�Ï�@X:.KFÈ;D�CE:.f	CEÉBÉBCE@X=�ÊNCEJEJ)�XD�D�O
KBÈ;D�f3<�ÊN<�Î�ÏH:B@Tf ?�@\@TOµD�:�<>KBCE@X=(Ð
9;:F@Tf�<>=�D�?�@X=;@Tf	CY?�<>J(Oµ@TCE=\K�@PÏ§Ì\CED�Ê�Ó�@Tb^:Í<PO;O;:F@o<>?�È5Èµ<>É"KBÈ;:FD�D�?�ÈQ<>:�<>?�KFD�:BCEÉFKBCE?�É�f�<��\CE=;[
CEK§È;CE[XÈ;JEÎ�?�@TÉFKuÕuD#!'D�?�KBCEÌTDXè

q CEK§f�<��XD�ÉdCEK§Oµ@TÉFÉBCEÑ;JED�<�S\b;CE?#��ÉBK�<>:FKNCY=	KBÈ;D"?�@\@XOQD�:�<>KFCYÌXD�<>O;O;JECE?j<PKBCE@T=�R;D�ÌTD�JE@TO^f�D�=\KjÓ
ÉBCE=;?�D�=;@T=^D�@PÏ¶KFÈ;D�D�Û\CEÉBKFCY=^[�ÉBÎ\ÉBKFD�f�ÉNÈQ<PÉNKB@�ÑQD�R;CEÉB?�@X=oKFCE=ob^D�R5<>=;R�PP@T:�?�ÈQ<>=;[XD�R�r

q CEK.f�<��XD�É�CEK.Oµ@TÉFÉBCEÑ;JED�<�?�È;Dj<PO0ÉFKL<P:BKjÓ�ÉFCY=^?�D�KBÈ;D	=;D�Ê OQ@X:BKBCE@X=�@>Ï"ÉB@PÏ�KuÊx<P:BD	KB@�ÑQD
R;D�ÌXD�JE@TOµD�R5CEÉN:L<PKBÈ;D�:NKBÈ;CE=�r

q OµD�:uÏ�@X:Bf�<>=;?�D�É(@TÑ^KL<>CE=;D�R�CE=�<>O^O;JECY?�<>KBCE@X=;ÉQR^D�ÌTD�JE@XOQD�R�ÊNCEKBÈ"@Tb^:(<>O;O;:F@o<P?LÈ�<P:BDTÓ>@X="KBÈ;D
D�=;RÂÕÀb;ÉFD�:�ÉFCYR^DTÓ�Je<>:F[TD�JEÎ�ÑQD�KBKBD�:�KBÈQ<P=�ÊNÈµ<>K�?�<>=�ÑQD�@TÑ;K�<>CE=;D�R�ÊNCYKFÈ�D�=;?j<>O^ÉBb;Je<>KFCE@T=\Õ
ÑQ<PÉBD�R�<PO;O;:F@o<>?�È;D�ÉjÐ

Ø4b;:§<>O^O;:B@\<>?�È�<>JEÉB@�<PJYJE@>ÊNÉ+<>=�CE=;?�:FD�f�D�=\K�<>J\R;D�ÌXD�JE@TO;f	D�=\K¶@PÏ'KFÈ;D�KFD�?�È;=;CE?j<PJQÉF@TJEb;KBCE@X=(ÓT<>=^R
KBÈ;CEÉ�Ñ;:BCE=;[XÉNCE=�KuÊ�@�<>R;R;CEKFCY@X=Q<>J�<>R^ÌT<>=\KL<P[TD�É�è

q CEK":BD�R;b^?�D�É�KBÈ;D�?�@Xf�O;JED�Û\CEKuÎ�@PÏ§KBÈ^D�R;D�ÌTD�JY@XO;f�D�=oK4O;:B@\?�D�ÉBÉjÓ+Ñ\Î�<PJEJY@>ÊNCE=;[�KF@�CYf	O;JED�Õ
f�D�=oK�Ï�b;=^?�KBCE@T=^ÉN@>Ï¶KFÈ;D�@>ÌXD�:L<PJYJ�ÉFÎ\ÉBKBD�f�CE=5<>=	CY=^?�:BD�f	D�=\KL<PJ�Êx<�Î�r

q CEK�<>JEJE@>ÊNÉ§<�KuÊ�@>ÕuO;ÈQ<>ÉFD"R;D�ÌTD�JY@XO;f�D�=oK�ÓTÊNÈ^D�:BDTè

ç CE=�KFÈ;D�ÝQ:BÉFK�O^ÈQ<>ÉFD('ÑH]5";Â�EL���-NKFÈ;D�?�@XÈ;D�:FD�=;?�D	f�<>=µ<>[TD�:�Ï�b;=;?�KFCE@T=;É"<>:BD�?�D�=\KB:�<>JÜÕ
CES�D�R(Ó�<P=;RÇKBÈ;CEÉ	f�<��XD�É�CYK	OQ@XÉBÉFCYÑ^JYD�KB@Ô@TÑ^KL<>CE=Ë<�Ïu<>ÉBKFD�:�?�@T=\ÌTD�:F[TD�=^?�D�KF@0<P=
CE=;CEKBCe<>J\JED�ÌTD�J;@>Ï(?�@XÈ;D�:FD�=;?�D�<>f	@T=;[4KBÈ;D4R;CEÉBKF:BCEÑ;b;KFD�R�RQ<PKL<4ÉB@Xb;:B?�D�ÉNÑ\Î.f	Dj<>=;É+@PÏ
<�ÉFKB:FCY?�KBD�:�<>=^R�f�@X:BD4?�D�=\KB:�<>JECES�D�R5?�@X=\KB:B@XJxr

ç CE=0KFÈ;D�ÉBD�?�@X=;R�O;ÈQ<PÉBD¸'E7 5�ÄGFA��5�-�KBÈ^D5?�@\@TOµD�:L<PKBCEÌTDÔ<>O^O;JECY?�<>KBCE@X=0?�<>=ÙÑQD�R;CEÉuÕ
KB:FCYÑ^b;KBD�R5<P=;R�R;D�?�D�=\KB:�<>JECES�D�R5Ñ\Î�Ñ;:FCY=^[TCE=;[�KBÈ;D"?�@XÈ;D�:BD�=;?�D�f�<>=Q<P[TD�:+ÏHb;=;?�KFCY@X=;É
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ÑQ<>ÉFD�R�@T=�KFÈ;DNA�eZ+ <PO;O;:B@\<>?�È�-+<>=^R�Ä\@Xb;:B?�D�%"<>K�<>ÑQ<PÉBD�É+CEÉ+ÑQ<>ÉFD�R�@T=�KBÈ;DcUQç�â�¯ùT"W+å>ä¶¯+ä�Xdç
°Ôä(æ¤áQ¹�Ð�cNÈ;CEÉNÈQ<PÉNÑQD�D�=5?�È;@TÉFD�=�Ï�@X:§:FDj<>ÉF@T=;É4@>Ï+D#!'D�?�KBCEÌTD�=;D�ÉBÉ�Ó(:FD�JECe<>Ñ;CEJECEKuÎoÓT<P=;R�ÉFD�?�b;:FCEKuÎ'è

q CEK�<>JEJE@>ÊNÉ§<>=�Dj<PÉBCED�:4CY=\KFD�:uÕu?�@T=^=;D�?�KFCY@X=�@>ÏdÈ;D�KFD�:B@X[TD�=;D�@Tb;É"ÉBÎ\ÉFKBD�f	É4r
q CEKx<PJEJY@>ÊNÉ�<"ÑQD�KBKBD�:�R;D�?�@Tb;O;JECE=;[�ÑµD�KuÊ�D�D�=9b4ÉBD�:FÉ�<>=;R�Ä\b;O;O^JYCED�:FÉjÓ;<PJYÉF@"Ï�:F@Tf,<>=	@T:B[\<�Õ
=;CESj<PKBCE@T=Q<PJ�OQ@XCE=oK�@>Ï+Ì\CYD�Ê�r
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9¤CY[Xb;:BD�ö^èdÄ\Î\=;?�È;:B@X=;CESj<>KFCY@X=�ÑµD�KuÊ�D�D�=Ô<>=�<P[T[X:BD�[\<>KBCE@X=�?�Je<>ÉFÉ�<P=;R�CEKBÉN?�@Tf�Oµ@T=^D�=\KBÉ

q CEKNO;:B@>Ì\CER;D�É�<�ÑµD�KBKFD�:"ÉBb;O;Oµ@T:FK�KF@.?�D�:BKBCÜÝQ?�<>KBCE@X=�<>?�KFCEÌoCEKFCYD�É4r
q CEKN?j<>=�ÑµD"Dj<>ÉFCYJEÎ	D�Û\KBD�=;R^D�R5KB@�ÉFb;O;Oµ@T:FK�¦�@T=\ÕuJECE=;D�Þ\<>?�?�D�ÉBÉ4r
q CEKx<P[T:FD�D�ÉNÊNCEKBÈ�KFÈ;D�KF:BD�=;R^É�Ï�@T:�KBD�?�È;=^@TJE@T[XCY?�<>JµÉB@TJEb;KFCE@T=;ÉdCE=�KFÈ;D4ÝQD�JER�@PÏ(?�@\@TOµD�:L<PKBCEÌTD
<>O^O;JECY?�<>KBCE@X=;ÉjÐ

cNÈ;D�:FD.<>:FD�ÝµÌTD"?�Je<>ÉFÉBD�É4@>Ï¶ÉFÎ\ÉBKBD�f�ÉBD�:FÌoCE?�D�Éjè
q ñ�5"7�;.F Ð�0#?�;MFA2�8¤è�ÉBD�:FÌ\CY?�D�É�CE=ÔKBÈ^CYÉ�?�Je<>ÉFÉ�?�È;D�?#��KFÈQ<>K�KBÈ;D	CE=oKFD�:L<P?�KBCE@X=0<>f	@T=;[<b4ÉBD�:FÉ
<>=^R-ÄÂb;O;O;JECED�:BÉNÈµ<>ÉNR;D�ÌXD�JE@TOµD�R�<PÉNO;Je<>=;=;D�R-<P=;R�?�D�:BKFCsÏHÎ�CEK�@T=�R;D�f�<>=;R¤Ð

q�§ L�KJ@=FA0#?�;MFA2G8(è+ÉBD�:BÌ\CE?�D�ÉN<>JEJE@>ÊNCY=^[�KB@�JYD�K§<>=�@T:F[o<>=^CYS�<>KBCE@X=.KF@�R;D�?�Je<P:BDNCEKBÉ§<PKBKF:BCEÑ;b;KFD�'eÉ#-
<>É�O;b;Ñ;JECE?§<>=^R.KF@.<>JEJE@>Ê�@X:B[\<>=;CESj<PKBCE@T=;É¤KB@Z�\=;@>Ê�ÊNÈ^CY?�È�<>KFKB:BCEÑ;b^KBD�ÉdÈµ<�ÌTD�ÑQD�D�=�f�<PR;D
O;b;Ñ^JYCE?�Ñ\Î�@XKBÈ;D�:BÉjÐ�Ã�@TKFÈ�ÉFb;O;O;JECED�:�<>=;R�b;ÉFD�:.<>KFKB:FCYÑ^b;KBD�É"?j<P=�ÑµD�f�<PR;D"O;b;Ñ;JECE?TÐ"Æu=
KBÈ^D�ÏH@T:Bf	D�:�?j<PÉBDTÓ�KBÈ;CEÉ�<>JEJE@>ÊNÉ�KB@�@TKFÈ;D�:�@T:F[o<>=^CYS�<>KBCE@X=;É�@T=^JYÎÔKF@9S\b;D�:FÎ�CEKBÉ�ÌT<>JEb;D�É
<>=^R�P>@X:�KF@5:BD�?�D�CEÌTD	CYKFÉ"b;OQRµ<>KBD�ÉjÓ+ÊNÈ;CEJED.CE=�KBÈ;D�Je<PKBKBD�:�@T=;D�KFÈ;CEÉ�f�D�<>=;É4KBÈQ<PK�@TKFÈ;D�:
@T:F[o<P=;CESj<>KFCY@X=;É�?j<P=0:FD�S\b;D�ÉFK�KF@ÔKBÈ;D�@T:B[\<>=;CESj<PKBCE@T= KBÈQ<PK�ÈQ<PÉ�f�<PR;D�KFÈ;D�<>KFKB:FCYÑ^b;KBD
O;b;Ñ^JYCE?"KB@�?�ÈQ<P=;[TD"CEKBÉNÌT<PJEb;D�ÉjÐ
Z�@XKBD4KBÈQ<PKd@T=;JEÎ.<P=�<>KFKB:BCEÑ;b^KBD��ÍÏ�@T:dÊNÈ^CY?�È�<":FD�Je<>KFCY@X=.ÉF?�È;D�f�D�K7�ÍÈQ<>ÉdÑµD�D�=	R;D�ÝQ=^D�R
CE=�A�e�Ä5?j<P=ÔÑQD�f�<PR;D�O;b^Ñ;JECY?XÓ�@TKFÈ;D�:BÊNCEÉFD�KBÈ;D�A�ew+ ÉBÎ\ÉFKBD�f Ê�@Tb;JER5=;@XK"ÑQD�<PÑ;JED
KB@�ÉFb;O;Oµ@T:FK�?�@XÈ;D�:BD�=;?�D�f�<>CE=\KBD�=Q<>=;?�DNÏ�@X:§KFÈ;D�f�Ð

q Ü�0
0#5Ñ�Õ;M?�8�0#5\è�ÉFD�:BÌ\CE?�D�É�<PJEJY@>ÊNCE=;[�KF@5<>=Ô@T:F[o<P=;CESj<>KFCY@X=5KBÈµ<>K�CEÉ"CE=oKFD�:BD�ÉBKBD�R�KB@�ÌT<>:BCe<#Õ
KBCE@X=;É.@PÏÍ<P=�<>KBKF:BCEÑ;b;KFD���Ï�@T:�ÊNÈ;CE?�È�<5:FD�Je<>KBCE@X=�ÉB?�È;D�f�DJK � ÈQ<>É�ÑµD�D�=ÇR;D�Ýµ=;D�RÇCE=
A�e�Ä�KB@�JED�K"KBÈ;D�A�eZ+ ÉBÎ\ÉBKFD�f �\=;@>ÊNÉ"KFÈ;CEÉ�CE=\KBD�:FD�ÉBK�Ó(ÉF@�KFÈQ<>K�<P=oÎ	Ï�b^KBb;:FD.?�ÈQ<P=;[TD
@>Ïd<>KFKB:BCEÑ;b^KBD�ÌT<PJEb;D�É�CYÉN<>JEÉF@�Ï�@X:BÊN<>:FR;D�R�KF@.KFÈ;D�@X:B[\<>=;CESj<PKBCE@T=(ÓXKB@X[TD�KFÈ;D�:NÊNCEKBÈ	ÌT<>JEb;D�É
Ï�@X:�<>KBKF:BCEÑ;b;KFD�É�CE=
� � Ð
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c+@�KBÈ;CEÉ4:BD�S\b;D�ÉFKjÓ�<�ÉBD�K�@PÏd@TKBÈ^D�:�<PKBKB:FCEÑ;b;KBD�É�CE=�A�e�Ä�?j<P=�<>JEÉB@�ÑµD.<PÉBÉB@\?�Ce<PKBD�R5ÊNCEKFÈ
KuÊ�@�O;b;:BOµ@TÉFD�Éjè

ç KB@�@XÑ;KL<PCE=�KBÈ;D4b;OQRµ<>KBD�R�ÌT<PJEb;DNKB@X[TD�KFÈ;D�:�ÊNCYKFÈ�<�ÉFD�K�@>Ï(?�@X:B:BD�JV<PKBD�R�ÌT<PJYb^D�ÉdKBÈµ<>K
<>:FDd:BD�JED�ÌT<P=\K�Ï�@X:(KBÈ^D§@X:B[o<P=;CESj<>KFCE@T=�KF@�D�×�?�CYD�=oKFJEÎ�f�<>CE=\KL<PCY=NCE=\KBD�:B=Q<PJo?�@TÈ;D�:FD�=;?�D
CE=�CEKBÉ�Ä\@Xb;:B?�Dy%"<>KL<PÑQ<>ÉFDTÓ

ç KB@�D�=Q<PÑ;JED�KBÈ;D�A�eZ+ ÉBÎ\ÉBKFD�f KB@5R;CEÉFOQ<>KF?LÈ�KBÈ^D�b;OµRQ<>KFD�RÔÌT<>JEb;D�@T=^JYÎ�@T=�KBÈ;D
ÉL<PKBCEÉuÏÀ<P?�KBCE@X=Ô@>Ï�ÉBb^CYK�<>Ñ;JED	?�@T=;R^CYKFCE@T=;É�@T= KBÈ;D	?�@T:F:BD�Je<>KFD�RÇÌT<>JEb;D�É�ÉB@�KBÈµ<>K�KBÈ;D
@>ÌTD�:�<>JEJµOQD�:ÖÏ�@T:Ff�<P=;?�D�É�<P:BD�=;@XKNR;D�[X:L<>R^D�R(Ð

q ô�Ã�8�0#3�7 2�8�F�÷4?G;.FÂ2�8(è�ÊNÈ;D�=;D�ÌTD�:�<�ÉBb^O;O;JECED�:�<>KFKB:BCEÑ;b^KBD"f�<PR;D�O;b^Ñ;JECY?"CE=�A�e�Ä�?�ÈQ<>=;[XD�É
CEKBÉdÌT<PJEb;DTÓ>ÉFD�:BÌ\CE?�D�ÉNCE=�KBÈ;CEÉd?�Je<PÉBÉ§<PJYJE@>ÊÔKF@�KFÈ;D�A�eZ+ ÉFÎoÉFKBD�f¿KB@":BD�?�D�CEÌTD"KBÈ;DNb^OQRQ<PKBD
Ï�:F@Tf�KBÈ^D�ÉBb;O^O;JECYD�:�<>=^R5KB@	R;CEÉBOQ<PKB?�È5CEK�KF@�@TKFÈ;D�:4@T:B[\<>=;CESj<PKBCE@T=^ÉNÈQ<�Ì\CY=^[�:BD�S\b;D�ÉFKBD�R
KB@�ÑQDNCE=\Ï�@X:Bf	D�R(Ð�c+@"D�=Q<PÑ;JEDNKBÈ;D4=;@TKFCsÝµ?j<>KFCY@X=.@PÏ'KFÈ;DN?�ÈQ<>=^[TDTÓ\?�@X:B:FD�Je<>KBD�R�ÌT<>JEb;D�É§<P:BD
:BD�KB:BCED�ÌXD�R�<P=;R�KBÈ;D�É�<>KFCYÉÖÏÀ<>?�KBCE@T=	@>Ï¶?�@T=;R;CEKFCY@X=;ÉNCEÉN?�È;D�?#�TD�R¤Ð
Z�@XKBD�KBÈQ<PK"KBÈ;D�CE=oKF:B@\R;b;?�KBCE@T=�@>Ï§KFÈ;D�D�Û\?LÈµ<>=;[XD.CER;D�=\KFCsÝµD�:BÉ�Rµ<>KL<PÑQ<>ÉFD.CEÉ4?�:BCEKBCE?j<PJdKB@
CEf�O;JED�f	D�=\KdÄ\Î\=;?�È;:B@X=;CESj<>KFCY@X=�ÉBD�:FÌoCE?�D�É�ÊNCEKBÈ;@Xb;KNKBÈ^D�b^=Q<>?�?�D�O;KL<PÑ;JED�R;D�[X:L<PRQ<>KFCY@X=�@PÏ
OµD�:uÏ�@X:Bf�<>=;?�D�É�@>Ï�KFÈ;D�@>ÌTD�:�<>JEJNÉBÎ\ÉFKBD�f KBÈQ<PK.Ê�@Tb^JYR R;D�:FCYÌXD	Ï�:B@Xf <>= b;=;:BD�ÉBKB:FCE?�KBD�R
Ñ;:F@o<>R^?j<>ÉFK�@>Ïd<>=\Î�?�ÈQ<>=^[TD�KF@�<PJYJ�@X:B[\<>=;CESj<PKBCE@T=;É�Ð

q Ü�@=5"7�;�è	f�<P=Q<>[XCE=;[5CE=;?�@XÈ;D�:BD�=;?�D�ÉBCE[T=Q<PJEÉjÐÇÆuK�f�<�Î�ÈQ<PO;OQD�=ËKBÈQ<PK�<�?�ÈQ<>=;[XD�CY=Ë<P=
<>KFKB:FCYÑ^b;KBD�ÌT<>JEb;DTÓ\ÊNÈ^D�=�=^@TKBCÜÝQD�R5KB@�< :BD�S\b;D�ÉFKBCE=;[	@T:B[\<>=;CESj<PKBCE@T=¤Ó;:L<PCEÉBD�É"<�JE@\?j<>J�?�@PÕ
È;D�:FD�=;?�Î�O;:F@TÑ;JED�f�ÑµD�KuÊ�D�D�=�CYKFÉ�=;D�Ê ÌT<>JEb;D�<P=;R5KBÈ^D�?�b;:F:BD�=\K�ÉFCYKFbQ<>KFCE@T=�D�Û\CEÉBKBCE=;[	CE=
Ä\@Xb;:B?�D[%"<>K�<>ÑQ<PÉBD�@>ÏdKBÈ;D�=;@XKBCÜÝQD�R5@X:B[\<>=;CESj<PKBCE@T=(Ð!Æu=5ÉBb;?�ÈÔ<�?j<PÉBD�KBÈ;D�=;@TKFCsÝµD�R�@X:uÕ
[o<P=;CESj<>KFCE@T=�ÊNCEJEJ�?�D�:BK�<>CE=;JEÎ�=^@TK�b;OQRµ<>KBD�CEKBÉ�ÄÂ@Tb;:F?�D1%"<>K�<>ÑQ<PÉBDTÓ�Ñ;b;K�ÊNCEJEJ§ÉFD�=;R <P=
CE=;?�@XÈ;D�:BD�=;?�D�ÉBCE[T=Q<PJ�KB@�KFÈ;D"A�eZ+ ÉBÎ\ÉBKFD�f�Ð
Z�@XKBDNKFÈQ<>K¤KBÈ;DNA�ew+ ÉBÎ\ÉFKBD�f)ÊNCYJEJ\=;@XK(b;ÉFbQ<>JEJEÎ"KL<��XDx<4R;D�?�CEÉBCE@T=�<>Ñµ@Tb;K+È;@>ÊÔKF@"ÉB@TJEÌXD
KBÈ^CYÉ�CE=;?�@XÈ;D�:BD�=;?�DTÓ^ÉBCE=;?�D4KBÈ;CEÉ�CYÉ�<>=�@T:F[o<P=;CESj<>KFCY@X=Q<>J^O;:B@XÑ;JED�f�Ð�A�eZ+�@T=^JYÎ�@�!�D�:BÉ�<P=
D�×�?�CED�=\K4KBD�?�È;=;CE?j<PJ(ÉF@TJEb;KBCE@X=�KB@�ÑµD�<�Êx<P:BD"@>Ïd<>=;R�KF@�R;Dj<>J�ÊNCEKFÈ�KFÈ;CEÉNCE=;?�@TÈ^D�:BD�=^?�DTÐ

ÅNDj<PÉB@T=^É�@>Ï;D#!�D�?�KBCEÌXD�=;D�ÉFÉjÓ\:BD�JYCe<PÑ;CEJYCEKuÎ\ÓL<P=;R"ÉBD�?�b;:BCEKuÎ�ÈQ<�ÌXD+JYD�R�KF@�KFÈ;D+R;D�?�CEÉBCE@X=�KB@NR;D�ÉBCE[T=
<>JEJ�RQ<PKL<OsQ@>ÊNÉNÉF@�<>ÉNKF@�ÑQDÍÏ�b;JEJEÎ�ç�á�¹Â¼g¨
·uæ(á�¯�´�·84�U�±�¹eá�Ð�cNÈ;CEÉ�f	Dj<>=^É§KFÈQ<>K"<>JEJ�RQ<>K�<�=;D�D�R^D�R
KB@�?�@Xf�O;JED�KFD�JEÎ�CER;D�=\KBCÜÏ�Î�ÉF@Tb;:F?�D�<P=;R�R;D�ÉFKBCE=Q<>KFCE@T=�@>Ï+KBÈ;DZsµ@>Ê�Ó;ÉBD�:BÌ\CE?�D�:BDJSob^D�ÉBKFD�R�<P=;R�CEKBÉ
@Tb;KF?�@Tf	DTÓXÉBD�:FÌoCE?�D�<>=;R<S\bQ<>JECEKuÎ�OQ<P:L<>f	D�KBD�:BÉjÓ;<P:BD"?�@X=oK�<>CE=;D�R�ÊNCEKBÈ^CY=	KBÈ;D sQ@>ÊËCEKBÉFD�JÜÏLÐ

cNÈ;CEÉ�<>JEJE@>ÊNÉdKB@�KFÈ;D"A�eZ+ ÉBÎ\ÉBKFD�f�è
q <�JE@>Ê�D�:N?�@Xf�O;JED�Û\CEKuÎ�<>=;R5<�[X:BDj<PKBD�:�sQD�Û\CEÑ;CEJECEKuÎ�CY=�KFÈ;D�f�<P=Q<>[XD�f�D�=oK�@>Ï�sQ@>ÊNÉy'zCuÐ DXÐYÓ
R;Dj<PJECY=^[.ÊNCEKBÈ�:F@Tb;KFCY=^[QÓ\KB:�<>?�CE=;[µÓ\ÉBD�?�b;:BCEKuÎ5<>=;R�?�D�:BKBCÜÝQ?�<>KBCE@X=�-�r

q <�ÑµD�KBKFD�:�KB:L<P=;ÉBOµ<>:BD�=;?�Î\Ó+Ï�:F@Tf KFÈ;D�D�=;RÂÕÀb;ÉFD�:�Oµ@TCE=\K�@PÏxÌ\CED�Ê�Ó¤ÊNCEKBÈÔ:BD�ÉBOµD�?�K�KB@�KBÈ;D
O;È\Î\ÉBCE?j<PJ¶<>R^R;:BD�ÉFÉBD�É"@PÏYb�ÉFD�:BÉ"<>=;R5Ä\b^O;O;JECED�:BÉ"r

q <�È;CE[TÈ^D�:NÉBD�?�b;:BCEKuÎ�CE=�KBÈ^D�CE=oKFD�:L<P?�KBCE@X=�<>f	@T=;[Ob�ÉBD�:BÉ�<>=;R�Ä\b;O;O^JYCED�:FÉjÐ
A�JEJdRQ<PKL<�sQ@>ÊNÉ�CY=ÔKFÈ;D�A�eZ+ ÉBÎ\ÉFKBD�f�<>:FD�<>JEÉF@5KL<P[T[TD�R�ÊNCEKBÈÔKFÈ;D�:BD�JED�ÌT<P=oK�ÉBD�:BÌ\CE?�D�OQ<�Õ
:L<Pf�D�KFD�:BÉ�'zDTÐ [QÐ¤KB:�<>=;É�<>?�KFCY@X=�RQ<PKBD"<>=;R�KFCYf	DTÓ�ÉBD�?�b;:BCEKuÎ�JED�ÌXD�JuÓT<>b^KBÈ;@X:BCESj<>KFCE@T=(ÓXD�KB?XÐ -�Ð�R�D�=^?�D
ÉBD�:FÌ\CY?�D�OQ<>:�<>f	D�KBD�:FÉN@>Ïd<�RQ<>K�<ZsQ@>Ê�<>:FD"=;@TKNR;CEÉF?�b;ÉBÉFD�R5CE=�KBÈ;D4Ï�@XJEJY@>ÊNCE=;[µÐ
+ÔD§=^@>Ê�R;D�ÉF?�:BCEÑµD�CE=�R;D�KL<PCEJYÉ+KFÈ;D�ç�â(ç�´�á�°2ç�á\å�Ó�·xT>á;çTÓ�KFÈQ<>K§<P:BDNKFÈ;DNf�@X:BDdCE=\KBD�:FD�ÉBKFCE=;[�OQ<P:BK
@>Ï(KFÈ;D�A�ew+ <>:F?LÈ^CYKFD�?�KFb;:BDTÐ�AÙ[T:�<>O;È;CE?j<PJQR^D�ÉB?�:FCEO;KBCE@T=	CE=�KBD�:Bf�É�@>Ïù%"<PKL<�9¤JE@>Ê*%�Ce<P[T:L<Pf�É
CEÉ§O;:FD�ÉBD�=oKFD�R�CY=	ÝQ[Xb;:BDZdµÐ
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ÈQ<�ÌXD�ÑµD�D�=�D�ÌXD�=\KBbQ<PJEJYÎ�<P?#�o=^@>ÊNJYD�R;[TD�R	Ñ\Î�<>JEJµÉBb;Ñ^ÉB?�:FCYÑ^CY=^[�@T:B[\<>=;CESj<PKBCE@T=^É4r\<�:FD�?�@T:FR
CE=;ÉBD�:BKBD�R�È;D�:FDN?�D�:FKBCÜÝQD�É�KBÈQ<PK+KBÈ;DN@>ÌXD�:L<PJYJXÉBD�K�@>Ï�RQ<>K�<�Èµ<>É+f�@>ÌXD�R4Ï�:B@Xf @T=^D§?�@XÈ;D�:FD�=\K
ÉBK�<>KFD�KB@�<P=;@TKFÈ;D�:N?�@XÈ;D�:BD�=oK4ÉBK�<>KBDXÐ

©�Ú8®GÚ A�JED�:FK�ªZ�y?G8�?4ÄGFA8�Ä<FÂ8�0#243�5"7E5"8�0#5OH]F�Ä�8�?/@ØH
ÆuKdf�<�Î�ÈQ<>O;OµD�=�KBÈµ<>KN<"?�ÈQ<>=;[XD"CY=�<�RQ<PKL<"CEKBD�f�ÓXÊNÈ;D�=�=^@TKBCÜÝQD�R�KB@�<"ÉFb;Ñ;ÉB?�:BCEÑ;CE=;[�@T:F[o<P=;CÜÕ
Sj<>KFCE@T=(ÓX:L<PCYÉFD�É�<�?�@XÈ;D�:BD�=;?�Î�O;:B@XÑ;JED�f,ÑµD�KuÊ�D�D�=5CEKBÉ�=;D�ÊÙÌT<>JEb;D"<>=;R	KBÈ;D"?�b^:B:BD�=oK4ÉBCEKBbµ<>KBCE@X=
D�Û\CEÉBKBCE=;[NCE=�Rµ<>KL<PÑQ<>ÉFD�É+CE=oKFD�:B=µ<>JTKF@�KFÈ;D§=^@TKBCÜÝQD�R�@T:F[o<>=^CYS�<>KBCE@X=(Ð�Æu=�ÉFb;?�È�<!?j<>ÉFD§KFÈ;Dd=;@XKBCÜÝQD�R
@T:F[o<>=^CYS�<>KBCE@X=�ÊNCEJEJ+?�D�:FKL<>CE=;JEÎ5=^@TK�b^OQRQ<PKBD�CEKBÉ"RQ<PKL<PÑQ<>ÉFD�ÉjÓ�Ñ^b;K�ÊNCEJEJ(ÉBD�=;R�<>=�CE=;?�@TÈ^D�:BD�=^?�D
ÉBCE[T=µ<>JµKB@�KBÈ^D�A�eZ+ ÉBÎ\ÉBKFD�f�Ð

Ä\D�:BÌ\CE?�D�CE=	KBÈ;CEÉN?�Je<>ÉFÉNÈ;D�=;?�D�<P:BD�<>Ñ;JED"KB@µè

q :BD�?�D�CEÌTD.<P=�CY=^?�@TÈ;D�:BD�=;?�D.ÉFCY[X=Q<>JuÓX?�ÈQ<>:�<>?�KFD�:BCES�D�R�Ñ\Î�è

ç CER;D�=\KBCÜÝQD�:N@PÏdKBÈ;D"ÉBb^O;O;JECED�:�KFÈQ<>KN[XD�=;D�:�<>KBD�R5KBÈ;D�?LÈµ<>=;[XD�?�<>b;ÉFCY=^[�KBÈ;D�CE=;?�@TÈ;D�:ÖÕ
D�=;?�DXÓ

¯,° �E��¥��M�E¬"�_��¢��������M��®
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ç ÌT<>JECER�RQ<>KFD�<>=;R�ÌT<>JECER�KBCEf	DNÏ�@X:§KFÈ;D�?�ÈQ<>=^[TD"?j<>b^ÉBCE=;[�KBÈ^D�CE=;?�@TÈ;D�:FD�=;?�DXÓ
ç KuÎ\OQD"@>Ï+?�ÈQ<>=;[XD�@TOµD�:�<>KBCE@X=1'eDXÐ [µÐEÓ\CY=^ÉBD�:FKjÓ;b^OQRQ<PKBDTÓ^R;D�JED�KFDTÓµD�KB?TÐ_-�Ó
ç CER;D�=\KBCÜÝQD�:"@PÏ]KFÈ;D�@T:F[o<P=;CESj<>KFCY@X=�KBÈQ<PK�ÉFb;Ñ;ÉF?�:BCEÑµD�RÔKB@	KBÈ;D�?�ÈQ<>=;[XD.=^@TKBCÜÝQ?�<>KBCE@X=
ÉBD�:FÌ\CY?�D"Ï�@T:�KBÈ^CYÉNRµ<>KL<�CEKFD�f�<>=^R�R^D�KBD�?�KBD�R�KBÈ;D�CY=^?�@TÈ;D�:BD�=;?�DTÓ

ç RQ<>K�<"ÉB?�È;D�f�<":FD�S\b;D�ÉBKFD�R�Ï�@X:§KFÈ;D�?�ÈQ<P=;[TD4=;@TKFCÜÝQ?j<>KFCE@T=(ÓPÝQJEJED�R�ÊNCEKBÈ�Rµ<>KL<ÍCYKFD�f�É
:BD�Je<PKBD�R�KB@�KFÈ;D"?�ÈQ<>=;[XD�R5CEKBD�f�Ó

ç CER;D�=\KBCÜÝQD�:FÉ�@>ÏNRQ<PKL<�CEKBD�f�É�<>=;R�RQ<PKL<>Ñµ<>ÉBD�É.ÊNÈ;D�:BD�KFÈ;D�=;@XKBCÜÝQD�RÔ@X:B[o<P=;CESj<>KFCE@T=
R;D�KFD�?�KBD�R�?�@XÈ;D�:BD�=;?�Î�O;:F@TÑ;JED�f	É¶<>Éd<4?�@X=;ÉBD�S\b;D�=;?�D"@>ÏQKFÈ;DN?�ÈQ<>=^[TDN=;@XKBCÜÝQ?j<PKBCE@T=(Ó

q ?�@X:B:BD�JV<PKBD�<P=ÇCY=^?�@TÈ;D�:BD�=;?�D�ÉFCY[X=Q<>JNÊNCEKFÈ�KBÈ^D5:BD�JED�ÌT<P=\K�?LÈµ<>=;[XD�CE=ÇKBÈ^D�?�ÈQ<P=;[TD�JE@T[
ÝQJED�<>=;R�Ñ;b;CEJER�<m0#3�?G8�Ä�5t>45"7�F Ð,0
?G;.FÂ2�8���5�H#H�?4ÄG5jè"=^@TKBD�KFÈQ<>K"CE=�KBÈ;D�?j<>ÉFD�@>ÏNf�b;JEKBCÜÕ
O;JED"CE=;?�@TÈ^D�:BD�=^?�D.ÉFCE[T=Q<PJYÉ�Ó\A�eZ+ ÉBÎ\ÉBKFD�f�KB:FCED�É�KF@�[o<>KFÈ;D�:NKFÈ;D�f CY=5<�ÉBCE=;[XJYD"?�ÈQ<P=;[TD
ÌTD�:BCÜÝQ?j<PKBCE@T=�f�D�ÉFÉL<P[TDTÓ�b^ÉBCE=;[5<±¦ KFCEf�D�Õu@Tb;K"Þ;<>O;O^:B@o<P?�È�ÊNÈ;CEJED�Êx<PCYKFCE=;[�Ï�@X:�<>?#�\=;@>ÊNJÜÕ
D�R;[XD�f�D�=oKFÉN@>Ïd?�ÈQ<>=^[TD"=;@TKFCÜÝQ?j<>KFCE@T=�ÏH:B@Tf¿ÉBb;Ñ;ÉF?�:BCEÑµD�R�@T:B[\<>=;CESj<PKBCE@T=^É4r

q ÉBD�=;R <�?�ÈQ<>=;[XD5ÌTD�:BCÜÝQ?j<PKBCE@T=Çf�D�ÉBÉL<P[TD5KF@ÔKBÈ;D�ÉBb^O;O;JECED�:�KFÈQ<>K	ÈQ<>É	[TD�=;D�:L<>KFD�RÙKBÈ;D
?�ÈQ<>=^[TDNÊNÈ;CE?�È.Èµ<>É+KB@"ÑµDNÌTD�:FCsÝµD�R�<>=;R�:BD�?�@T:FR�CYK+CE=�KFÈ;D�0
36?�8�ÄG5Z>45"7�F Ð,0
?G;.FÂ2�8[@I2
Ä,Ð�@=5�è
KBÈ^D�ÉBb^O;O;JECED�:dÈQ<PÉ¶KF@.<>=\Î\È;@>ÊÇ<>=;ÉFÊ§D�:�ÊNCYKFÈ�<4=;D�ÊÇ?�ÈQ<>=;[XDNKBÈQ<PKdCEÉ+O;:B@\?�D�ÉFÉBD�R�Ñ\Î�KBÈ;D
Ä\Î\=;?�È;:F@T=;CESj<PKBCE@T=�ÉBD�:BÌ\CE?�D�É&'zÉBb;Ñ;ÉFD�?�KFCY@X=1i;Ð dµÐ -�@>ÏdKFÈ;D�A�eZ+ ÉFÎ\ÉBKBD�f�Ð§Ø4=5:FD�?�D�CEÌ\CE=;[
KBÈ^CYÉ�=;D�Ê¿?LÈµ<>=;[XD�KBÈ^D�?�ÈQ<>=^[TD�ÌXD�:BCÜÝQ?�<>KBCE@X=�f�D�ÉBÉL<P[TD�CEÉ�JE@T[XCE?j<>JEJEÎ[²�:FD�f�@>ÌXD�R�Ï�:B@Xf
KBÈ^D�?�ÈQ<>=;[XD"ÌTD�:FCsÝµ?j<>KFCY@X=�JY@X["ÝQJEDTÐ

³Në ´�ð�í�ó��Bò�o\ôBðdí�o

Æu=5KBÈ^CYÉ"OQ<POQD�:�Ê�D�ÈQ<�ÌTD�CE=oKF:B@\R;b;?�D�R�< =;@>ÌTD�J]<P:B?�È;CEKBD�?�KBb;:�<>JN<>O;O^:B@o<P?�È(Óµ=Q<>f	D�JEÎ�KBÈ^D��tT�¨
T>á;ç�ç�/	á\â(ç�1VU^å>áQW+ä¶Xdç�á�<>O;O;:F@o<P?LÈ¤Ó�KB@	ÑQD�b;ÉBD�R�Ï�@T:4KBÈ;D�R;D�ÌXD�JE@TO;f	D�=\K�@>Ï�?�@\@TOµD�:L<PKBCEÌTD
CE=\Ï�@T:Ff�<PKBCE@T=�ÉBÎ\ÉBKFD�f�É4ÉBb;O^OQ@X:BKBCE=;[�KFÈ;D�CE=\KBD�[X:L<PKBCE@T=5<>f	@T=;[�JYD�[o<>?�Î�CE=\ÏH@T:Bf�<>KFCY@X=.ÉFÎ\ÉBKBD�f�É
@>Ïd<>b;KF@T=;@Xf�@Tb^Éd@T:F[o<>=^CYS�<>KBCE@X=;ÉjÐ

cNÈ;CEÉ§<>O;O^:B@o<P?�È�O;:B@XOQ@XÉBD�É�<"=^@>ÌTD�Jµ:B@XJYD�ÏH@T:dKFÈ;D�?�@X=;?�D�O^K§@PÏY%�<PKL<Z+�<P:BD�È^@Tb;ÉFDTÓT=µ<>f�D�JYÎ
ÉBb;[X[TD�ÉFKBÉ�KBÈQ<PKd<['e=;D�Ê\�\CE=;R�@PÏ]-¤Êx<P:BD�È^@Tb;ÉFD�?j<P=�ÑQD4ÉBD�Kdb^O�KB@�[Xb;CER;D�<>=;R�?�@X=oKF:B@XJ'<P?�?�D�ÉFÉBD�É
KB@"b;=;R^D�:BJEÎ\CE=;[�RQ<PKL<>Ñµ<>ÉBD�ÉjÐ+cNÈ;CEÉ§<PJYJE@>ÊNÉ+KB@�ÉB@TJEÌXD§?�@XÈ;D�:FD�=;?�Î	O;:B@XÑ;JED�f�É+ÊNCEKBÈ�[X@o@\R�@>ÌXD�:L<PJYJ
OQD�:uÏ�@X:Bf�<P=;?�D�É�<P=;R�KF@5O;:F@>ÌoCER;D�<	f�D�KFÈ;@\R;@TJE@X[TCE?j<>J¤[Tb;CERQ<P=;?�D�Ï�@T:"KFÈ;D�R;D�ÌXD�JE@TO;f	D�=\K�@PÏ!<
?�@\@TOµD�:L<PKBCEÌTD"CE=\Ï�@X:Bf�<>KBCE@X=.ÉFÎoÉFKBD�f�Ð

ÆuK�<>JEÉB@�Je<�ÎoÉ�KBÈ^D�ÏH@Tb;=;Rµ<>KBCE@X=�Ï�@T:NKFÈ;D"R;D�ÌTD�JY@XO;f�D�=oK�@>Ïd<>= ßBÆu=\KBD�:F=;D�KÖÕÀ@X:BCED�=\KBD�R^à�KB:�<>=;ÉÖÕ
<>?�KFCE@T=�f�<P=Q<>[XD�:jÓXD�=Q<PÑ;JECE=;[.<>=	D�×�?�CED�=\K�<>=^R�D#!�D�?�KFCYÌXD�?�@X=oKF:B@XJ�@>ÌTD�:�CE=oKFD�:uÕu@T:F[o<P=;CESj<>KFCY@X=Q<>J
?�@\@TOµD�:L<PKBCEÌTD�<PO;O;JECE?j<>KFCY@X=;É�CY=\KFD�:L<P?�KBCE=;[�@>ÌXD�:NÆu=\KBD�:F=;D�KjÐ

9;:F@Tf KBÈ;D�@X:B[o<P=;CESj<>KFCE@T=Q<PJdÉBK�<>=;R;Oµ@TCE=\K�KBÈ;D�A�eZ+ <>O;O;:F@o<P?LÈÇÈQ<PÉ�ÏH@TJEJE@>ÊNCY=^[�<>R^ÌT<>=\Õ
KL<P[TD�É�è

q CEK.CEÉ�ßB@X:B[o<P=;CESj<>KFCE@T=�ÉL<�ÏHD�àQÓ+ÉFCY=^?�D�JYD�<�ÌTD�É�KB@�Dj<>?�È CY=\ÌX@TJEÌTD�RÔ@X:B[\<>=;CESj<PKBCE@T=�KBÈ;D	Ï�b^JYJ
?�@X=oKF:B@XJ(@>ÌTD�:NCYKFÉN@>ÊN=�RQ<PKL<�<P=;R�KFÈ;D�CE:�?�ÈQ<P=;[TD�É"r

q CEK+CYÉ�ßB@T:F[o<P=;CESj<>KFCY@X=�R;:FCYÌXD�=;àµÓ>ÉBCE=;?�DNKFÈ;DNKBD�?LÈ^=;CE?j<>JµÉB@XJYb^KBCE@T=�f�<PKB?�È;D�É+@T:F[o<P=;CESj<>KFCY@X=�Þ É
ÑµD�ÈQ<�Ì\CE@Tb;:�Ð

q CEKNJE@>Ê§D�:FÉNKBÈ;D�ÑQ<>:F:BCED�:BÉ��TD�D�O;CE=;[�@T:F[o<>=^CYS�<>KBCE@X=;É�<�Êx<�Î�ÏH:B@Tf¿KBÈ;D�?�@o@XOQD�:L<>KFCEÌTD.<PO;O;JECÜÕ
?j<PKBCE@T=�R;D�ÌXD�JE@TO;f	D�=\KjÐ

µ,° �E��¥��M�E¬"�_��¢���ªI�4���M�����M�
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¶ n¶ê4n(ï�n¤í�ó�n�o

õEø�÷ a Ð cd<>f�D�:(Ø�S�ÉBb(Ó;W+Ð ×§<PJYR^b;:BCED�STÓ § 7JFA8�0"F ��@I5�HC2E:cò�FIH�;M7�FAK"LQ;M5#D�ò�?G;.?GK#?�H�5�ô�Ã"H�;.5"��H�Ó\W+:BD�=\Õ
KBCE?�DZR�<PJEJ(MN<>=Q<PRQ<;Ó�ø"^�^�^^Ó � =;R�D�R;CEKBCE@X=(Ð

õ � ÷yv�ÐC·µÈ;@Tb¤ÓQÅ�Ð R4b;JEJÀÓ;Å�Ð e�CE=;[µÓ�v"D�=;D�:L<>KFCE=;[�RQ<PKL< CY=\KFD�[T:�<>KBCE@X=�f	D�R;Ce<>KF@T:FÉNKBÈQ<PK�b;ÉFD�f�<#Õ
KBD�:FCe<>JECESj<>KFCY@X=;ÉjÓh¸Q2GL�7�8�?�@�2E:º¹
8�;M5J@A@=FØÄG5"8�;7¹#8�:�2�7J�y?G;.FA2G8[ô�Ã"H�;M54�OH�ÓQh^Ó>O;O(ÐEø"^�^�» ��� øTÓ\ø4^G^�h;Ð

õ�ö�÷�¼QÐ +ËCER;@Xf�Ó>ÅND�ÉFDj<>:F?�È�W+:B@XÑ;JED�f�É�CE=(%"<>K�<�+�<P:BD�È^@Tb;ÉFCY=^[QÓGdTKBÈ�Æu=\KBD�:B=Q<PKBCE@T=Q<PJ'M�@X=\Ï�D�:ÖÕ
D�=;?�D�@T=�Æu=\Ï�@X:Bf�<PKBCE@T=�<>=^R(e"=;@>ÊNJED�R^[TD a <>=µ<>[TD�f�D�=\KZ'�M�Æxe a Þ_^�`G-�Ó

õ d>÷�A�ÆBWµA�Ó 9^Dj<PÉBCEÑ;CEJECYKuÎ Ä\KFb;R;Î @PÏ�KBÈ^D�W+b;Ñ;JECE? A4R;f�CE=;CEÉFKB:L<PKBCE@T=�Þ É�b4=;CÜÝQD�R Z�D�KÖÕ
Ê§@X:E��ÓU¼o<P=\bQ<>:FÎ ø4^G^�h;Ó"È\KFKBO(è_P�PPÊNÊNÊ�Ð�<>CEOQ<;Ð CEK
PPD�=;[XJsCEÉBÈ�PPb;=;CÜÝQD�R^=;D�KuÊ�@T:E��õ � P-Ï�Dj<PÉBCEÑ;CEJECÜÕ
KuÎ\ÉBKBb^R;Î�õYø"P>CE=;R;D�Û'Ð�<PÉBO(Ð

õ_`�÷�A.Ð�b4f�<P:jÓ¾½CKA¿�5#0"; ½C7�FA5"8�;M5#D&ñ�@IFA5486;ÁÀ6ô�547J>45"7>¹
8�;M5"7�8�5";1ÂC8�>"FA7 2�8���5486;AH�Ó\W+:BD�=\KFCY?�D�R�<PJEJÀÓ
ø4^G^�i;Ð

õ_h�÷y%�Ð MN<PJEÌT<>=;D�ÉFDTÓ�v�Ð_%4Dwv"Ce<P?�@Tf	@QÓ a Ð�Þ7D�=;S�D�:FCE=;CuÓ�%.Ð Z"<>:BR^CÀÓ;Å�Ð�ÅN@TÉ�<>KFCÀÓXÆu=\Ï�@X:Bf�<>KBCE@X=.CE=\Õ
KBD�[X:L<PKBCE@T=(è¤?�@X=;?�D�O;KFbQ<>J¤f�@\R;D�JECE=;[�<>=^R�:BDj<PÉB@T=^CY=^[.ÉFb;O;Oµ@T:BK�Ó�hPKBÈ�Æu=\KFD�:B=Q<PKBCE@T=µ<>J�M�@T=\Õ
Ï�D�:FD�=;?�D�@X=5M�@o@XOQD�:L<>KFCEÌTD"Æu=\Ï�@X:Bf�<PKBCE@T=�ÄÂÎoÉFKBD�f	Éw'HM�@\@TO;ÆBÄXÕE^�aG-�Ó\O;O¤Ð � a�èW» � ^^øTÓ;ø"^�^Ga;Ð

õ_i�÷y%�Ð MN<PJEÌT<>=;D�ÉFDTÓ�v�Ð_%4Dwv"Ce<P?�@Tf	@QÓ a Ð�Þ7D�=;S�D�:FCE=;CuÓ�%.Ð Z"<>:BR^CÀÓ;Å�Ð�ÅN@TÉ�<>KFCÀÓXÄ\@Tb;:F?�D�Æu=\KBD�[T:L<#Õ
KBCE@T="CE=�%"<>KL<,+�<>:FD�È;@Xb;ÉBCE=;[µÓ4^>KFÈ"Æu=oKFD�:B=µ<>KBCE@X=Q<>JG+Ô@T:E�\ÉFÈ;@TO"@T=�%"<>K�<>ÑQ<PÉBDd<>=^RÍI]ÛoOµD�:FK
Ä\Î\ÉBKFD�f�ÉdA4O;O;JECE?j<>KFCE@T=;ÉC'.%"I#Ã4ANÕE^�aG-�ÓXO;O(ÐEø4^ � »'ø"^�i^ÓjÆBI�IdI�M�@Xf�O;b;KFD�:dÄ\@\?�CED�KuÎ�W+:BD�ÉFÉjÓ
ø4^G^�a;Ð

õ_a�÷.Þ(<�Ê�=(ÐEø�öTö;Ó � h Ï�D�Ñ^:BbQ<P:BÎ�ø"^�^�d�<P=;RÔÞ(<�Ê %4D�?�:FD�D�=(Ð_`�`Gi;Ó�ö�è R;D�?�D�f�ÑµD�:�ø4^G^Tö^Ó'<P:BK�Ð ^
'eCE=�CEK�<>JECe<>=�-�Ð

õ_^�÷ a Ð cd<>Je<>f	@;Óx9�Ð A�:F?�CED�:BCuÓZv�Ð�M�@T=;Ce<^ÓNÆuJ�Ä\CEÉBKBD�f�<ÔR^C�Æu=\KBD�:FÉB?j<Pf�Ñ;CE@0MN<>K�<>ÉFKB@>ÕBM�@Tf�b^=;C
'eOQ<P:BKFD�ÆE-�Ó�Ä ÂU½ ö15#DGFA?TÓ4ÌT@XJÀÐ � ÓF¼Xb;JÜÕÀA4b;[ ø"^�^Ga;Ó�'zOQ<>:FKBD�ÆBÆE-�Ó�Ä�Â�½ öm5
DGFA?TÓ4ÌT@XJuÐ � Ó
Ä\D�O\ÕBØ4?�K.ø"^�^Ga;Ó a <>[X[TCE@TJEC�I+R;CEKB@X:BDTÓµÅN@Tf�<�'eCE=�CYK�<>JECe<>=�-�Ð

õEø4è�÷�INÐ Z�<P:BR;D�JEJECuÓ a Ð cd<PJV<Pf�@;Ó�<>=^R0W+Ð ×d@\?�?j<^Ð(I¤×�?�CED�=\K�ÉBDj<P:B?�È;CE=;[�Ï�@T:�f�b^JYKFCER;CEf�D�=;ÉBCE@X=Q<>J
RQ<>K�<"f�<PR;D�ÉBCEf�O;JEDTÐ�iPKBÈ�A�=^=obµ<>JQI+b^:B@TOµDj<P=�Ä\Î\f�Oµ@TÉFCEb;f�@T=�A4JY[X@T:FCYKFÈ;f�Éc'�IdÄÂAyÞ_^�^G-�Ó
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