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GDZFA�B`EM]�J�X>JFB^K�V p ±#Ub]�C5E³²´EMN5S JFEvt_µ&C5S K�V J$K�l#zbG`['J'K¶ZFE>G\V C·X'S J�N5A�BDJ�J'GYEMZFl_m�BDJFAbP{K>ZFE>G_UbJ5AQP¶L5A�S
UbZFE>G`ShE�AMJ5E?G�N�J\U?BDZFShBDJ�W�HMCFBDUbJ\L5A'J\V J$K_Shl_H�VhS UbC'G`S ZFE>K+N�JYUbJ\BDCFS K>Z5E�EMJFl7J5E?GvC5E'U?S J5EYEMp Z5E?G�H'C'K#GwZ5A>GwJ'K7]$GD]
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HMJFB^K>J'½o��±+B¾ShVIE'p JFE¿J$KbG¾B`S J5E5t�À>JÁ¹�º�»�¼b»�r�CFS G¾HMCFB^G`S J�ShE?GD]�iFBDC5E?GDJ�N5A�U?A�V GDJ�N�J$K�¹_Â Ã'Âh¹\ÄxZFA�U?A�V GDJ�N�J'K
C5E'Ub�'G¯BDJ'K�H�BDC'G`S LFAM]�N�C5E?KÅN�JÆE'Z5l_m�BDJ5A>K?J'KÇBD]�iFS Z5E>KÈN�p q�ryB`S L5A'J�Z5B`S J5E?GDC5V JMÉÊt�²=V+K>J5BDCFS G�mMZ5EÅN�JÇK>J
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V p8Ñ	S KbGDZFShBDJ�N�J'K�S N�]�J$KxJ5E�±#UQU?S N�JFE>GUQJ�LFA�S�E'p J$KbG�H'C'K�E'Z'G`BDJÒH�BDZFHMZ$K�t��>JÒl7J�UQZ5E>GwJ5E>GwJ5BDC5S�N�J�l7Z5E?G`BDJ5B
UbZFl_m�S JFE�UbJ$G^GDJ�Ub]FBD]5l7ZFE�S J�J'KQGjCFEMU?BD]�J�W¾N�JFH�A�S K¶m�S J5E¶C$X>C5E?GRV p�S K'V CFl_S K>C'G¯S Z5EvW¾N�C5E>K�V C�U?A�V G`A�BDJ�N�J'K
HMJFA�H�V J'K7N�J\V CYUbÓ$GDJRZFB`S J5E?GDC5V JYN�p qIryB`S LFAMJ-t
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BD]5H'C5B^G`S KYJ5E��f£I�b�Yr�Z$z>J5B^K_zd[MC5m�S GDC5S JFE>G��çt�u�J$G^GDJOCFBDU?[�S GwJ�UfG`A�BDJ�A�B`mMC5ShE'J\G`BDT$KRN�JFE>K>JaJ'KbG!N5AMJa��V CcEMC'G¯A�BDJ
N5A_K?Z5V/t5À>JYX'ShVhV C�i�J\J$KbG�J5ERJ?r�r�J'G�K'S G`AM]YN�CFE>KkV C_K>JFA�V JdHMCFB^G`S J_K?C5m�V ZFE�E'J5A>K?JRN�J\V p ÛwV J�W$V �RZ��RShVÏJ$KbG�H'Z'KbK$Shm�V J
N�J U?BDJ5A?K>J5B N�J$K�r�Z5E'N�C$G`S Z5E?K C$X>J�U�N�J$K ZFA>G`ShV K�G`BDC�NFS G`S Z5E�EMJFV K�t¶@�J5H�A�S K LFAMJFV L5AMJ$K CFE�E']�J'K V J
i�ZFA>X>JFB`EMJFl7J5E?G%C\UbZ5E?KbG`B`A�S G%A�ERN5S K'H'J5E?K>C5ShBDJYK'A�B%V C\UQZ5VhVhShEMJ\LFA�SfK'A�B`H�V Z5l_m'J�t5²=VbC\C5A?KbK'SfGDJ5E?GD]\N�p�ShE>KbGwC5VhV J5B
V p J�C5A�UbZFA�BDC5E?GDJÒl7C5S K�V J$K�BDZ5m�ShE'J'G^K�BDJ$KbGDJFE>GIX'S N�J'KOJ'G	V J$KYr�J5lkl7J'KOUbZFE>G`ShE�AMJFE>G�N�p C5VhV JFB�U?[MJFBDU?[MJFBV p J�CFAvW
J5EaH�ShBDZ�i5AMJ-W���À$S Z5E�S'V J\X'ShVhV C�i�JON�p JFE_r�C�UbJ\K$A�BI�%J5lkmMC�t'u�p J'KQG%V �\CFA>KbK$S¡LFAMJYK>JYG`BDZFA>X>JFE>G!V J5A�B^K_U?[MCFl_H>K
J'G�UbJFAbP�N�J�V JFA�B^K�l7CFB`S KcZ���J5VhV J$KcUMA�V G`S X>JFE>G�N5A�l+C5E�S Z�U'WIN5A�B`S ��W%N�J'K2HMZ5S K�N�p q�E'i�Z5V C-W%NFA�l_ShVhV J$GyW%N�J'K
UbZFEMUbZFl_m�BDJ$K�J'G+N�J$K�UbZFA�BDi�J$K�t#µ&C5S K¶�!ZfÝDCFE�SJ$KbG7C$X>C5E?G#GDZFA>G_A�E�X$ShVhV C�i�J�N�J�HM��UM[MJ5A�B^K�t¾@�T$K�V p ��i�J
C�NFA�V GDJ-WIV J$K�[MZFl_l7J$KOK>p J5EOX?Z5E>G!r`C5ShBDJ�N�J'KOUbCFl_HMC�i5EMJ$KON�J�H'��U?['J�N�JcG`BDZ5S KO��LFAMC$G`BDJ�l7ZFS KOJ'GIX'S X>JFE>G
N�CFE>KRN�J'K\[�A>G^GwJ'K_N�Jkr�JFA�ShVhV J$KjN�J\UbZ�UQZ'G`S JFB^K7K$A�B!V J'KYH�V C�i�J'K_N�JaV C\UbÓ'GDJYK¡egC5[�ShVhS¡N�J5H�A�S K\À>C5lkA¾Ý`A>K>LFAMp C5A
µ#Z$�>C5l_m�S L5A'J�t+À>J$K�r`J5l_l7J$K�BDJ'KbGDJFE>G_N�ZFEMU�K>JFA�V J'K��_�ÍV C�l+C5S K>ZFE���t#¨�ZFE�K>JFA�V JFl7J5E?G7J5VhV J$K�K>ZFE>G
J5E?G`S T5BDJFl7J5E?G�C5A?GDZ5E'Z5l7J$KÅ]�UQZ5EMZFl_S L5A'J5l7JFE>G�l+C5S KÅJFE�H�VhA?KÅUbJ K>Z5E?G�J5VhV J$KÅL5A�SRZ5E>GÒV C�U?[MCFBDi�J
N�p J5E?G`BDJ'GwJ5E�ShBIJ5EQr�C5E?G^K¸J$G%X$S J5ShVhV C5BDN$K�t!ÔIVhV J'KaEMJ�U?BDCFS i5E'J5E>G�HMC$K�W-l7�5l7J�JFEMUbJFShE>GDJ$K�W�N�Jcl7C5E�S J5BIV CcHMJ5BDUM[MJ
J'GdV p C$X'ShBDZ5EÍHMZ5A�BjCFVhV J5BYHM��U?[MJFBjN�C5E>K�V J$KÁJ�C5AQP�H'J5A�H�BDZ?r�ZFEMN�J$K{Z5A¶�Íl7CFBD]�JÍmMC$KbK>J-t7Ô�EbryShE¶JFVhV J'K
r�CFm�B`S L5A'J5E?GFN�JYG`BDT'KYm'J5VhV J'KYE'C'G^GDJ$KY�`¹_¼��'¼Q»M¥!L5AMp J5VhV J$K+X>J5E'N�J5E?G��\N�J'K_iFBDZ'KbK'S KQGDJ'K_N�JY¬�J'GDJ-t�µ#CFV i5BD]YUbJ'K
ÝDZ5A�B`EM]�J'Ka[MC5BDC$KbK>CFE>GDJ$K�W�V JFA�B�E�S X>J�C5AON�JaX'S JcBDJ'KbGDJdG`BDT'KdmMC'KYJ'GIShV>J$KbG5ryBD]�L5AMJFE>G%N�J�l7CFEMLFAMJ5B%N�J\K'A'U?BDJ
Z5A�N�J�i5ShEMi�J5l_m�BDJ��Ál7J'G^G¯BDJ�N�CFE>K�V J�G`[']�t	À>J$KOrsShVhV J'G^GDJ$K�C5S N�JFE>G�V J5A�B^K�l7T5BDJ$Kc��K?p Z�UbU?A�H'J5B�N�J$K�H�VhA>K
ÝDJ5A�EMJ$K�W��Yr`C5ShBDJ�V CaU?A�S K$ShEMJ�WFV J'KRUbZFB^X>]�J$KRN�JcmMZFS KRJ'G�N�p J�CFARZ5ARJFEMUbZFBDJ\�aBDC5l7C$KbK>J5B�N�J$K_UbZ�LFA�ShVhV C�i�J'K_�
l7CFBD]�JamMC$KbK>J-tvÀ?J'K�ÝDJ5A�EMJ$Kji�C5B
	bZFE>K+K>p Z�UbUMA�HMJFE>G�N�J$K+X>C�U?['J'K_L5A'phShV K_JFl_l7T5E'J5E?G%H'CbÛ=G`BDJ\N�C5E?KRV CdHMCFB^G`S J
BDZ�UQC5ShVhV J5A?K>J�N�J2V p ÛwV J�t!�%C5B^G¯S KRGDÓ$G�V J2l7C$G`ShEvW-ShV K\C5Shl7JFE>G�H�V Z5E'i�JFB°N5A�['C5A>GIN�J$K+r�CFV C5S K>J$KRN�]�U?[�S LFAMJ'Gw]�J'KYN�J
V COUQÓ'GDJ\J$KbGyW'��µ�egCFl_mMCY�'A'C5E�S¡J$GFC$G^G`BDCFHMJ5B�N�J$KYH�S J5A?X'BDJ'K_J$GFN�J'K_U?BDCFmMJ'KYE'Z5ShB^K_L5A'phShV K&r�ZFE>G�i5B`ShVhV JFBytv��A�S K
ShV K¾r`Z5E>G-V C_G¯BDC5S GDJYJ'G-mMZ5S X?J5E>G-A�EYHMJFAjN�J\V CFS GvC'X?C5E>G5N�JdBDJ5E?G`BDJ5BvJFERlkShVhS J5A_N�p C5H�BDT$Kbnol_S NFS/t>u�JFB^GDC5ShE?K7N�p J5E?G`BDJ
J5AQPvWIC5ShE?K'SFLFAMJ�V J$K�['Z5l_l+J'K�BDJ$X>J5E�A>KaX'S X'BDJ�C5A�X'ShVhV C�i�J�W%i�C�iFEMJ5E?G�A�E�H'J5A�N�p C5BDi�JFE>G	J5E�C'KbK'A�BDC5E?G�V C
G`BDC$X>J5B^K>]�JRJFE>G`BDJaÀ'S ZFE�SÏJ$G%�!ZfÝDC5E�S/t
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u�]5V ]Fm�BDJ5B�V J�EMZFA>X>JFVFCFE�K>J�N5S G�¼'Ä���;�<Q»�¹�º�»�¼Q»�Ubp J$KbG^ny�$nyN5ShBDJ �YV C'X>JFBËV p C5E�EM]�J ���ÒV p JMPMU?VhA>K$S Z5E�N�J
GDZFA>GDJaC5A>G¯BDJOJ?P�H�BDJ'KQK'S Z5E5t�À>J$K_GDJ5B`l+J'KRN�J�Ì�»-Ä>ÎoÄfÃRZ5AaÌ�»�ÂhÎoÄfÃ_K>ZFE>G�GDZ$GDC5V JFl7J5E?GIShEMUQZ5E�E�A>K�t-À>Z5B^K?L5AMJcV J'K
BDJ'K$HMZ5E?K>C5m�V J'K¶N�J V C�r��'GDJÍJ5E�Z5E>GYN�]'GwJ5B`l_ShE'] V C N�C'GDJ-W+ShV K�V CÍN5S r^ryA?K>J5E?GR� V C BDC�NFS Z C?rsShE�L5A'JÍV J'K
l7JFl_m�BDJ$K7N�JdV CYN5S C'K$HMZ5BDCdH�A�S KbK>JFE>G�GwZ5A>KkBDJ�i�C�i5E'J5B�V JkX'ShVhV C�i�JYJ5E+GDJ5l_H?K#X>ZFA�VhA5t
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�IBD]5H'C5BDJFBIV J�¹�º�»�¼b»¸UQp J$KbG%N�p C5m'Z5BDNcBDJ'KbGDCFA�BDJFB6T%C5E'N�CcV C�¨5Ý`S�YV COu�CFmMCFEMJ\N5A+��ShVhV C�i�J ��UM��S G`AM]�JYK'A�B
V CaH�V C�UbJYUbJ5E?G`BDC5V J-W>J5VhV JYJ'KQGyW>UbZFl_l7JkGDZ5A?GDJ'KkV J'K+C5A>G¯BDJ'K_l+C5S K>ZFE>K�W?UbZ5E?KbG`B`A�S GwJRJFERH�S K>]RJ$GvUbZFA>X>JFB^GDJYN�p�A�E
GDZFS G7N�Jdr�JFA�ShVhV J$K�N�J{UbZ�UbZ'G¯S J5Byt¾µ#CFS K�J5VhV J{C{N�J'K�r�JFEM�$G`BDJ'K�J$G#J'KbG#UbZFE>KbG¯S G`AM]�J{N�J{N�J5AQP{H�S T�UQJ'K�W�A�EMJ
i5BDCFEMN�J\J'G!A�E'JaHMJ'G¯S GDJ�t5²=E�A>G`ShVhS K>]�J\N5A�BDC5E>G5GDZFA>GDJaV p C5E�EM]�J�W'V J$K¾r�JFl_l7J$K_V CdBDJ'KbGDCFA�BDJFE>G�H'Z5A�B�V p Z�UbUbC$K'S Z5E_J'G
V p Z5B`EMJFE>G�N�J\N�J'KbK$ShE>K_C5ARiFBD]\N�JaV J5A�B%ShE?K'H�ShBDC$G`S Z5E5t5ÔIE��¡���;V-W>J5VhV J$K7C$X>C5S JFE>G�BDJFH�BD]$K>J5E?GD]\V JY��JFBDJ5E'i�J'G¯S/W'V J
mMC$GDJ�CFAcLFA�S'r`C5S K>CFS G�V CÒEMC'X?J'G^GDJ�J5E?G`BDJ�Ü	EMiFAÞÝDC�J'GË�!J5l_m'C�W�CFShE>K'S�L5A'J�V C�X>ZFS G`A�BDJ2L5A�S5l7p C'X?C5S G�UbZFEMN5A�S GDJ
Ý`A>K?L5AMp �aÀ'S Z5E�S/t�À?J'K7UQZ5A�V JFA�B^KkA>G`ShVhS K>]�J'K&K>Z5E?G�V J'K&GDJ5ShE?G`A�BDJ$K7JFl_H�V Z$z>]�J$K_HMZFA�B�V CYN�]�UbZ5BDC$G`S Z5E_N�J$K_E'C'G^GDJ$K�t
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À>J�¹�º�»�¼b»�N5A�BDJ�G`BDZ5S KYÝDZFA�B^K�N5A�BDC5E>G�V J$K>L5A'J5V K�V J�X'ShVhV C�i�J�WIN�p Z5BDNFShEMCFShBDJ�UbZ5E?KbGDC5lkl7J5E?GZ5A?X>J5B^G�K'A�B
V p J?P>GD]FB`S J5A�ByW�K>JÐBDJFH�VhS J�K'A�B&VhA�S�l7�5l7J-t�²=VIE'p J$KbGËC5V ZFB^K�H�VhA?K�HMZ$KbK'Shm�V J�N�JÒG`BDC'X?J5B^K>JFB¾HMZ5A�B�K>J�BDJFEMNFBDJ��
�%JFl_mMC-t�À?J\H�BDJ5l_S JFBbÝDZ5A�B�HMZFB^GDJ\V JdEMZFl�N�J\¹�º-»�¼b»Y¹a`wÄ �RV p C5E�EM]�J\l7ZFB^GDJ ��t
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V J5A�B^KOl+T5BDJ'K ���çtvu�JkÝDZFA�B�V �-WvJFVhV J'KYK>J�UbZ5A?X'BDC5S JFE>GIN�JdryV JFA�B^K\J'GyW5J5EOi5A�S K>J�N�p C�UbUQJ5H>GwC'G`S ZFEvW-HMZ5B^GwC5S J5E?GIV J
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V J5A�B7C'X?C5S G7ZMr^r�JFB^Gyt#µ#C�L5A�ShVhV ]�J'K�N�J·BDZ5A'i�J���V T'X'BDJ$K�J'G#N�phA�E�UbJ5BDUMV J�K'A�B+V J�rsBDZ5E>G#��V C�l7C5E�S T5BDJ{N�J'K
r�JFl_l7J'K�[�ShEMN�Z5AMJ$K�W�J5VhV J$K�BDJ'X>�$GDJ5E?G	V J5A�B^K�H�VhA>K�m'J5VhV J$K�BDZ5mMJ$KOJ'GIK>J¿BDC'KbK>JFl_m�V JFE>G�JFERrsShEdN�p CFH�BDT$Kbnol_S N5S
C5A?GDZ5A�B°NFAx¹&Ã'Âh¹\Ä��	�¾�5egC�µ�r�CFVhl7Jaq�VhS/W �jug[MJ'�aV J�
�Z5S?q�VhS���W�K$S G`AM]��2V C2VhShl_S GDJ�J'KbGIN5AYX'ShVhV C�i�J��CFAOH�S J�N
N�JÐV CÒr�CFV C5S K>J�L5A�S�l7CFBDL5A'J{V J�N�]Fm�A>G�N5A�K?Z5VIBDZ�UQC5ShVhV J5AQPvtIq�H�BDT'K�C'X>ZFShBËN�]5m�BDZ5A?KbK>C5ShVhV ]ÁV p JFEMNFBDZ5S GyW�JFVhV J'K
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VhS i5E'C�i�J'K¾r`Z5EMN�C'GDJFA�B^K�t
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