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F�IUbJLM >QSI�K ñ@ZRIULtWgZfK>GJIUPRP�E�h·QS 0I{bzZ�W�ZRbzQmO>¡HN>E@n`hiE]ZHI[Ä@W�T$^0GJIMn
W�aR @W�C`LMI�hiZREMTÁPRQfWgQSI u QRE*PSQ[W�QRI*£�bJCçW*±
E>EMGJI�WgCçbJC0^`_0Q
FHbJGJG. @W6lMI·Ò[_0PRQHQS 0I�PfW�T$I�I[Ö.I�a[Q�WgP�W�aR @W�C`LMIDhiZSE]T u QRE
v bJCÐW�C*bJC0^`_0QHFHbJQS gà�PSQ[W�QSI{P�¡Hå"bzCYW�GJGJOtn]QS 0I�E]_0QS^0_`Q�bJP u
b�h WgC@K$EMC0GJO�b�h WgGzG.QR 0I�bJC0^0_0QRP�W�ZSI u ¡

�2I C0EMQRI QR @W�Q�QS `bzPØhi_0CYa[QSbJEMC ZSI�K¯_@a[IUPÕQSEÔQS `I
±
EtE]GJI�W�C7®�¿Õh;_0C@a[QRbzE]C¦bzC¾QS 0I°aUW�PRIÐFH 0IUZRI�W�GJG�bzC`^0_0QSP
W�ZRI�±·E>EMGJI�WgCÐW�C@K$QS `I�E]_0QS^`_0QHbJP�±·E>EMGJI�WgC&¡¸ yÇá ­�£ ,â¡ã�Tº��y�e�» 2¡�£;¤ä�»|8¼�¬å|�¼ã£e¤8æ

½ £eªw¨«§>¤8¬�|8¼�,
\ EMC`PSb�K>IUZ�QS `I�aUW�PRI�FH 0I{ZSI2Þ bzP�W¦±·E>EMGJI�WgC²lMWgZSb�W�X`GzI
W�CYKÐQR 0I�bJC0^0_0QRP�Ù&á�WgZSI ½ WgZSO>¡e�H `I�hi_0C@a[QRbJEMC2æÁbJP�K>I[­
à@C0I6K�WgP�bJC�QS `Ie^0ZRIUl>bJEM_0P�PSI6a[QSbJEMC"¡eå`_0ZSQR 0IUZ�n F�IeK¯I[à@C0I3 á Ý�bá ä u è - î{áÅWgC@KT3 á Ý�bá ä Ugè - u hiEMZRU8�- u ¡&�2I�PSIUIHQR @W�Q
F�Iç YW6lMIçW+ZSI{PSQSZRb�a[QSI�KìLMIUC0I{ZfW�GJbJ¼�WgQSbJEMC¾E�h�QR 0IÐ±·E>E]GzI6W�C
¬HE]bJPSO]­�®DZ6¡

�H 0bJP�PR^@I�acb×WgG�aUW�PRIÐE�h ½ W�ZRO�bJC0^0_`QSP*W�CYK7±·E>E]GzI6W�C
EM_`QS^0_0Q$bJP*bJC>QSIUZRIUPSQRbzC`LÓPRbJC@a[I°bzQ$ @W�P$X@I{QSQSI{Z�a[EMT$^0_0Q[W6­
QSbJE]C@W�G�^`ZSEM^YIUZRQSbJIUP2QS YW�CqQR 0I�L]IUC0IUZ[W�G*aUWgPSI¾FH 0bJGzI2XYI[­
bJC0L�T$EMZRIçL]IUC0IUZ[W�G�QR @W�CØQS 0I2±·E>E]GzI6W�Cº¬HEMbJPROM­S®DZ ä PSIUI
N>I�a v ¡ � è{¡¸ y � �»�X¼¢£y§>¤;§>¤¦ç ,�¼�ªy§�­�¼å �¨è¬»�*,_§>¼.§ é8¡æe§g,â¼åªT§>�X|8¼.§��»¤+,
ëmCÁPREMT*I¦PRbzQR_@W�QRbJEMC0P¾bzQ¾bJPÓK>IUPRbJZfW�X`GzIìhiEMZ¾QS 0Iºa[EMCYK>b�­
QSbJE]C@W�G�K>bJPSQSZRbJX0_0QSbJE]CÓEgheW�±�W6OMIUPRb×WgC¦C0IUQmF�EMZS³ØC0E0K>IÐÞ
FHbJQS Õ^0ZRI�K>I�a[I{PSPSE]ZSPê| QREqXYI7PSQRZSb�a[QSGJOÕ^YEMPSbJQRbzl]IMn�bm¡ IM¡Jnë z ë �a3 ä z	5 �·èRì u ¡

å`EMZ�QS 0I�L]IUC0IUZ[W�GJbJ¼UI�K�¬HE]bzPRO]­�®DZ�T*E0K>IUGmn]QS 0I�K>I[à@C0b�­
QSbJE]CeEgh�3 ä z	5 � è bJP·bJC»:a=]_@WgQSbJEMC � ¡<å`ZSE]TqQR 0bJP�K>I[à@C`bzQRbJEMC
F�I�C`EMQSI�QS @WgQHQS 0I�h;EMGJGJE�FHbzC`Lea[EMCYK>bJQSbJEMC$bzPHC`I�a[IUPRPfW�ZRO�QRE
IUC0PR_0ZSI�W�PSQSZRb�a[QSGJO*^YEMPRbJQSbJlMI�K>bJPSQRZSbJX0_0QRbJEMC&�

å`EMZ2W�GJG�PSQ[W�QRIUP%z E�h�Þ2n*QR 0I¦PSIUQLí6� ê 5 z -
æ ä �·êzèÅî�bJP*C`EMQ�IUT$^0QmOt¡ØëmC7EMQR 0IUZ$F�E]ZfK>P6n�æ
PR 0EM_0G�K$XYIéW�h;_0C@a[QRbzE]C*QR @W�QHT�W�^0P����>�S�DÞ2¡
�H 0bJP�a[EMC@K¯bzQRbJEMC7bJPçW C@W�QR_0ZfWgG�ZSIUPRQSZSb�a[QRbJEMCØíìb�heæ

K>E>IUP�C0EMQ3P[W�QSbJP�hiOeQR 0bJP�a[E]C@K>bJQSbJEMC"n�QS 0IHlMWgZSb�W�X`GzI�Þ2nMbJC�I[h�­
hiI�acQ�nY @W�PDPS_0^YIUZj~@_0EM_`P�PSQ[W�QSI{P�¡�å`EMZDI[Ä@W�T*^`GzI]n>QS 0I�h;_0C@aR­
QSbJE]CçK>I[àYC0I�K�bJCÐN>I�a[QRbJEMC r ¡J£DPfW�QRbJPmà@IUPDQS 0bJPHZRIUPSQRZSb�a[QSbJE]C&¡

o PSPS_`T*bJC0L�QS @WgQ�QS `IeW�XYE�lMI�a[E]C@K>bJQSbJEMC�bJPHPfWgQSbJPmàYI�K.n
QS `IHhiE]GzGJE�FHbJC0L�a[E]C@K>bJQSbJE]C�bzP
PS_�ïça[bJIUC>Q ä QS 0E]_0LM $C0EMQ
C0I�aR­
IUPRPfW�ZRO0èHQSE�I{C0PS_0ZRIeW�PSQRZSb�a[QRGzO$^@E]PSbJQSbJl]IéK¯bzPRQSZRbzX`_0QSbJEMC"�

å`EMZ7W�C>OÁ� ê W�C@KÔ�Hng3 ä � ê 5 � èãì u nÐbm¡ IM¡Jnð � ê 3 á ä V êá 5 V á è2ì u ¡
�H 0bJPDPSI�a[E]C@K2a[E]C@K>bJQSbJEMC�bJP�W�PRQSZSE]C0LMI{Z�ZRIUPSQRZSb�a[QRbzE]C&¡

å`ZSEMTñ:a=]_@W�QRbJEMCÕ£2F�I2C`EMQSI2QR @W�Q+QS 0bJPÐZRIUPSQRZSb�a[QSbJE]CqbJP
I>=]_0bJlMW�GJIUC>Q�QSE2ZRI>=]_0bJZSbJC0L2QS YW�Q*W�GJGHbJC0 0bJX0bJQREMZ�^0ZSE]X@W�X0bJG�­
bJQSbJIUP�X@I$PSQRZSb�a[QSGJO2^YEMPRbzQRbJlMIMn"bm¡ I]¡zn"QS YW�QT3 á Ý�bá ä UMè;ì u hiE]Z
W�GJG uåW U�YQS�á[¡

å"bJC@WgGzGJO>n6F�IHC0E]QSIDQS @WgQ·QS 0I�±·E>E]GzI6W�C*¬HE]bJPSO]­�®DZ3h;EMZm­
T�_0G�WgQSbJEMC¦E�hÐ´¶µ"I�W�ZRG·£ pM¸]¸{¹ W�CYK�bzQRPÐLMI{C0IUZfWgGJbz¼6W�QSbJE]C²QRE
½ WgZSO2bJC0^0_0QRP*K>IUP[a[ZSbJXYI�K¦bJC7N>I�a[QRbzE]C r ¡ � WgGJFÆW6O>P�ZRIUPS_0GJQ
bJCÐW*K>bJPRQSZSbJX0_`QSbJEMCÐFH `b×aR °bJPe�@� �<PRQSZSb�a[QRGJOÐ^@E]PSbJQSbJl]I�PSbJC@a[I3 ä ¯ x 5 |tè - u ¡ò Ï2Ì�O¥¶ÐÎ7Ê+ÈtÉ�Hó�B���ô�¶ÎG�
�2I�a[EMC0PRb�K>IUZ�QS 0I�a[EMT$^0GJI[Ä0bzQmO�E�h·L]IUC0IUZ[W�QSbJC0L�QR 0I�^0ZREMX>­
WgX0bJGzbJQRbzI{P·bJCçQR 0I�QfWgX0GJI�3 ä Þ�5 |çè{¡

V IUQeõ - ð á S á X@I+QS 0IÐPRbJ¼UIÐE�h�QR 0IeÒ[E]bzC>Q�PSQ[W�QSI
PR^@WMa[I�E�h2W�GJG*QR 0I7bJC0^0_0QRP�Ù&áf¡ �2I¦à@ZRPSQ¦C0E]QSI�QS @WgQ3 á ä V êá 5 V á è�a{W�C¦X@I°a[EMT$^0_0QSI6K�bJCQö ä £6è�QSbJT*I�hiZSE]T�QS 0I
bJC0 0bJX0bJQREMZ·^0ZREMX@WgX0bJGJbzQRbJIUP�¡"�H 0bJPHGJI�WMK>PHQRE@�3 ä � ê 5 �·è - � á 3 á ä V êá 5 V á è - ö ä ½ è

�H `IUZSI[h;EMZSI]�3 ä z�5 �·è - n� x � x������ � ê\�\� 3 ä � ê 5 �·è - ö ä õ ½ è
�H `bzP�bJP�XYI�aUWg_0PSI]n0h;EMZHW�L]bzl]IUCez�W�C@K$�°F�I� @W6l]I�QRE

QRZfW6lMI{ZSPSI�QS 0I�I{CtQRbJZSI�PSQ[W�QSI�PS^@W]a[I�E�h¢| ê QSE*aR 0I�aR³�FH 0b�aR 
� ê P[W�QRbzP�hiO�z - æ ä � ê è{¡

�3E²acEMT*^`_0QSI¾QS 0I7I{CtQRbJZSI¦QfWgX0GJI�F�Iìa{W�CÕC@W�bJl]IUGJO
a[E]T*^0_`QSIHI�W]aS �IUC>QRZSO*bJC@K¯IU^@I{C@K>IUC>QSGJO$bzC$FH 0b�aR çaUWgPSI�F�I
 @W6l]IM� 3 ä Þ�5 |�è - S x õ	ö ä õ ½ è - ö ä S x ½ õ Û è

»kE�F�I{lMIUZ�QS `I�hiE]GJGzE�FHbJC0L�W�GJL]EMZSbJQR 0T acEMT*^`_0QSIUPDQS 0I
Q[W�X0GJI�bJCgö ä ½ õ Û èU�����÷@9;:%£yø
÷Y}Y8�9i4653/

å`EMZ�I�W]aS �PRQfW�QRI��2E�h¢|°�@ å0E]ZÆWgGzG.PRQfWgQSIUP.z*Egh·Þ PSI{Q^3 ä z�5 �·è3QSE u ¡@ å0E]Z�I�W]aR çPRQfWgQSI�� ê E�ha| ê �ù N¯IUQ�z - æ ä � ê èU¡ù ëmCYa[ZSIUT$IUC>Q�3 ä z	5 �·è3X>O�3 ä � ê 5 �·èU¡¡k:·~%£yø
÷Y}Y8�9i4653/ú y\� �y�e�T ¢¡w£e¤¥¤¦�X§�,_¨e© �Tª
ëmC°QS 0I*a{W�PSI�EghÆQR 0I*±
EtE]GJI�W�C�¬kEMbJPSO]­S®�Z6n&W�GJGHÙ"á�W�C@K+Þ
WgZSI�±·E>E]GzI6W�C�lMW�ZRb×WgX0GJIUP�¡"�2I�PRIUI�hiZREMT'N>I�a s ¡J£DQS @WgQ��3 ä ó x 5 �·è - �� á � ² v ��³ v � î{á - ö ä ½ è

å`EMZ�acEMT*^`_0QSbJC0LºQR 0I²Q[W�X0GJIMn$F�I7PSIUIºQR @W�Q¾PSbJC@a[I3 ä ¯ x 5 � è - £21�3 ä ó x 5 �·è{n>F�I�aUWgC acEMT*^`_0QSI�XYEMQS �^0ZREMX>­
WgX0bJGzbJQRbzI{P�hiEMZ�W�^YW�ZSQRb�a[_0G�W�Z$� bJCêö ä ½ è$QSbJT*I]¡ N>E¾QS 0I
QRbzT$I�ZSI>=]_0bJZSI6K°QSEÐaUW�G�a[_`G×WgQSI�QS 0I�IUC>QSbJZRI�QfW�X`GzIX3 ä Þ�5 |�è
bJPdö ä õ ½ èU¡

�2I
PSIUIDQS @WgQ<bJC�QS 0IHaUWgPSI�Egh@QS `I�±·E>EMGJI�WgC�¬kEMbJPSO]­S®DZ
QR 0IUZSI�bJP�W�PS_0X`PSQfWgC>QSb�W�GYPfW6l>bJC0L�E�l]IUZ�QR 0I�LMIUC`IUZfWgG&aUW�PRI�bJC
a[E]T*^0_`QSbJC0L�^0ZREMX@WgX0bJGJbzQRbJIUP�¡
�H 0bJPHPfW6l>bJC0LebJP�WMaR 0bJIUlMI6K*X>O
Q[W�³>bJC0L�bzC>QREéW]aUa[E]_0C>Q�QR 0I�PR^@I�acb×WgG&aR @W�Z[WMa[QRIUZSbJPSQRb�a[PHE�h.QS 0I
±
E>EMGJI�W�C*®�¿¾h;_0C@a[QRbzE]C*W�C@K�QS 0IDbJC0 0bJX0bJQSE]Z<^`ZSEMXYW�X0bJGJbJQSbJIUP
FH 0I{C acEMT*^`_0QSbJC0L�QR 0IeK>bJPRQSZSbJX0_`QSbJEMC&¡



ú yÇá �T�;�» 2¡�£e¤û�»|8¼�¬�|8¼ü£;¤�æ ½ £eªw¨§>¤8¬�|8¼�,
å`ZSEMT'W�CÐWgC@W�GJO>PSbJPHPSbJT$bzG�WgZ·QSE�QR 0I�^0ZRIUl>bzE]_0P�PRI�a[QRbzE]CÐF�I
C0E]QSIHQS YW�Q·a[EMT$^0_0Q[W�QSbJE]C�E�h�3 ä Þ�5 |�è"QfW�³]IUP¢ö ä õ ½ è
QSbJT*I
bJC*QR 0bJP�aUW�PRI�QSE>E@¡ú y � ,â¼»�»ªe£;ç8¡�­X�»ýê¬� 2¡dþ;§>¼.¨
å`EMZ�QR 0I�LMIUC`IUZfWgG�aUW�PRI*F�I�C0IUI�K QSEÐPRQSEMZRI�S�á�bJC0 `bzX`bzQREMZ
^0ZREMX@WgX0bJGzbJQRbzI{P�^YIUZ²^`ZSI�K>I6a[IUPSPREMZ6¡ �H 0IUZSIchiEMZRIqbJCÁQS `bzP
aUWgPSI�ÿ ä ½ S t k�x0è�PRQSEMZ[W�L]I�bzP�ZSI>=]_0bJZSI6K2FH 0IUZRIgS t k�x -
TçW Ä á ä S á èU¡"�H 0bJP<a[E]C>QSZfWgPSQRP<FHbJQR �ÿ ä Syx�S Ýt k�x èÅhiEMZ"PSQSE]Zm­
bJC0L�QS 0I�FH `EMGJI�^0ZREMX@WgX0bJGJbzQmO�Q[W�X0GJIM¡

å`EMZ2QR 0I²±
EtE]GJI�W�CÁ¬HE]bJPSO]­�®DZ¾F�I7C`IUI�KÕQREqPSQREMZRI
EMC`I�bJC0 `bzX`bzQREMZ·^`ZSEMXYW�X0bJGJbJQmOe^YIUZH^0ZRI�K>I�a[I{PSPSE]Z�W�C@K�QS 0bJPHbJPö ä ½ è{¡�jHPRbzC`L�QfW�X`GzI{P�bJC0PSQRI�WMK F�E]_0G�KçacEMPSQ.ö ä�� { � Ý è -ö ä�� Ý èU¡

ëmCÐQR 0I�aUW�PRI�E�h ½ WgZSO�bJC0^0_0QRP�WgC@K�±·E>EMGJI�WgCÐEM_`QS^0_0Qä WgPçK>I{Pfa[ZRbzXYI�K�W�XYE�lMI�è�EMC0I+bzC` 0bJX0bJQSEMZ�^0ZREMX@WgX0bJGzbJQmO¾^@IUZ
^0ZRI�K>I�a[I{PSPSE]Z*bJP�PRQSEMZRI�K.¡°�H >_0P�PRQSEMZ[W�L]I*ZSI�=M_`bzZRIUT*I{CtQ�bJPö ä ½ è{¡·jHPSbJC0L*W�Q[W�X0GJI�F�EM_0G�K*acEMPSQ�ÿ ä S Ýt k�x èU¡ú y ¸ ªe¡�æ8|¦­.§>¤¦ç ­X�»ýê¬�|8¼2£.¼.§��»¤­��Týê¬� ¢¡ þe§>¼�¨
ëmC*L]IUC0IUZ[W�Gmn>EMC`IéacEM_0G�K�ZRI�K>_@acI�QS 0I�a[E]T*^0GJI[Ä0bJQmO�Egh a[E]T�­
^0_0QRbJC0L�3 ä z�5 �·è.b�h&EMC`I�a[EM_0G�K�Q[W�³MI�W]K>lMW�C>Q[W�LMIHEghÅPR^@I6a[b�W�G
^0ZREM^YIUZSQRbzI{P�E�h�QS `I�hi_0CYa[QSbJEMC�æÔQREÐI�ïça[bJIUC>QRGzO°LMI{C0IUZfWgQSI
QS `EMPSI�� ê QS @WgQHPfWgQSbJPmhiO8z - æ ä �·êJè
hiEMZ�W�^@W�ZRQSb�a[_0G�WgZ�z&¡

� bJl]IUC�W�h;_0C@a[QRbzE]C�æ�n3F�I*QS >_0P�C`IUI�K�WgC�I�ïçacbzI{CtQ
W�GJL]EMZSbJQR 0T4] ½�� ÷�� ¯�PR_@aR ºQS @WgQg] ½�� ÷�� ¯ ä zYè - í6� 5 z -
æ ä � èÅît¡�±
OÑaR 0E>EMPRbJC0LÐæ aUWgZSI[h;_0GJGzO+EMC0I*aUWgCÑK¯IUl>bzPRI*I[h�­
àÅa[bJIUC>Q�] ½�� ÷�� ¯�W�GJLME]ZSbJQS `T*P�¡D»HE�F�IUlMIUZ6n.QSE$X@I�_0PRI[hi_0G·W�P
W+T*E0K>IUGJbJC0L�K>I{ltb�a[I]n�QR 0IÐaR 0EMb�a[I�E�h�æ' @WgP*W�GJPSE+QSE2XYI
LM_`b×K¯I�KÐX>OÐQR 0I�T*E]ZSI�bJT$^@E]ZSQfWgC>Q�a[ZSbJQSI{ZSbJEMC2Egh�FH 0IUQR 0IUZ
æqK¯EtI{PHbzCYK>IUI�K�T$E0K>IUG.W�hiZRI>=]_0IUC>QSGJO$E¯a{a[_0ZSZRbJC0L*a[G�W�PRPHE�h
^0 0I{C0EMT$IUC@W0¡

�H 0bJP·¬HE]bJPSO]­�®DZ·L]IUC0IUZ[W�GJbJ¼�W�QRbJEMC� @W�P3 0bJLM �a[E]T*^0GJI[Ä>­
bJQmO¦hiE]Z�a[EMT$^0_0QRbzC`L�^0ZREMX@WgX0bJGzbJQmO¦QfWgX0GJIUP�hiZREMT QS `I2bzC¯­
 0bJX0bJQSE]Z�^0ZREMX@WgX0bJGzbJQRbzI{P��M¡°ë;h�QR 0I*L]IUC0IUZ[W�GJbJ¼�W�QRbJEMC2bJPePRIUIUC
T*E]PSQRGzO�W�P�W¦_`PSI[hi_`G�T*E0K>IUGJbJC0L�^YW�ZfW]K>bJLMT°nHQS 0I{CqQS `bzP
a[E]T*^0GJI[Ä0bJQmO²bJP2C0E]Q�W�^0ZSE]X0GJIUT�n�PSbJC@a[IØQS 0I7bJC0 `bzX`bzQREMZ
^0ZREMX@WgX0bJGzbJQRbzI{PçaUWgCºX@I2^0ZRI[­Sa[EMT$^0bJGzI6K¦bJCtQRE¦^0ZSE]X@W�X0bJGJbJQmO
QfWgX0GJIUP*XYI[hiE]ZSI°bJC>hiIUZRIUC@a[I2Q[W�³MI{P*^0G�WMacIM¡qëmC¯hiIUZSI{C@a[I�aUWgC
XYI�QS 0I{CÐ^@I{ZmhiE]ZST*I6K*FHbJQR çPRQfWgC@K0W�Z[K�±�W6O]IUPSb�W�C�C0I{QmF�E]ZS³
^0ZREM^@WgLtW�QRbJEMCçWgGJLMEMZRbJQS 0T$P�¡

ë;hÐQS `bzP¾LMIUC`IUZfWgGzbJ¼�WgQSbJEMC"n� 0E�F�IUlMIUZ6n�bJP2PSIUIUC'W�P¦W
T*I{QS 0E0K�EghÆP[W6ltbJC0L$PSQREMZfWgLMI�X>OÐZSIUPRQSZRb×acQSbJC0LÐQR 0I�T*E0K>IUGJP
QSE¦W°PS^YI�a[b�àÅa+³>bzCYK¦E�h�bJC>QSIUZ[WMa[QRbzE]C&nHQR 0I�a[E]PSQ�E�hea[E]T�­
^0_0QRbJC0L�QS `IH^0ZSE]X@W�X0bJGJbJQSbJIUP·E]CeQR 0Id~YOeT�W6O�E]_0QmF�IUbJLM �QS `I
LtWgbJC0P�Egh·PfW6l>bJC0LePR^@WMacIM¡
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hâW�bJGJP�n6QS `I�bJC0^0_`Q
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