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¬­V�ZKV8Xi_DZK[JZKV^sKtFcd[Ks®Y�¯i_HtP[®[KxFV°hd\�X'YDef[®_D`4]P_HhlsgV�_H]�hd]P`+_DZ6\�Y�[Khm_H]"XFZK_BefV^sKsKhd]FjP��±�hm[Kx²Y�XFX'cdhle8Y�[Khm_H]�[g_q³2]FYD]Fe8hlYDc
\�Y�ZK´DV8[Ks8µ®v�xPV^sgV�ZKV^s6tFcm[Ks�¶MtFYD]�[Khd`ny�[KxPVu[gZ6YD�PV8_�·¸¯iV8[�±JV8V^]�[KxPV�YD\�_HtF]?[�_D`¹�FY�[KY�YD]F�º[KxPV»]P_HhdsKV�cmV8¼DV^c4hd]�[KxPV
�FY�[KYBµ"v�xPV8y½YDcdsg_£X'ZK_:¼Bhd�PV�V^sg[Khd\"Y�[gV^s�`+_DZ�[KxPV�XiV8ZK`+_DZ6\�YD]FefV�_D`�YºcmV^Y�Zo]Fhd]Pj�sgyBsg[gV^\¾hd]½[gV8Zo\�su_D`�[KxPV"]P_HhdsKV
cmV8¼DV^c¿µ�¬­V�tFsgV�[KxPV^sKV�ZKV^sKtFcd[Ksu[g_��PV8Z6hd¼DV"Yº\�V8[KxP_B�­`+_DZq�PV8[gV^ef[Khl]Pjº[KxPV"eoxFYD]PjDV�hd]¸\�Y�ZK´DV8[q¼D_HcdY�[Khdcdhd[Ày�`nZK_H\
X�V8Zohm_M��[g_£XiV8Z6hm_B�«µW¬­V�sKtFe8efV^sKsg`)tFcdcdyºY�XFX'cmy£[KxPV^sKVÁZ6V^sKtFcm[Ks°[g_£[KxPV�`+_HtPZu\�YRÂS_DZu`+_DZKV^hmjH]�VfÃPe6xFYD]FjDV�\�Y�ZK´DV8[Ks8µ
v�xPV�ZKV^sKtFcd[Ks�xP_Hcd�½`+_DZ»cdhd]FV^Y�Z�YDsu±JV^clc¹YDs»]P_H] } clhd]PV^Y�Z�cmV^Y�Z6]'hd]Pj�\�_M�FV^cdsuYD]F�¸YDcmjD_DZohm[KxF\�s8��YD]F�­`+_DZ»�FhÄ·iV8ZKV^]?[
]P_HhdsgVu\�_B�PV^cds8µ
ÅuV8y?±�_DZ6�Fs^Æ0Ç�V^Y�Z6]Fhd]FjP��È°_HhdsgVD� k _H]?¼DV8ZKjDV^]FefVD�FÉ�_HtF]F�Fs^�Mv�V^sg[�a®ZKZK_DZ:�PÊ°V^]FV8Z6YDcdhmË^Y�[Khm_H]²a®Z6ZK_DZ^�BÌ�_B�PV^c2Ç�hd\�hd[KY }
[Khm_H]«�PÍ¹_HcdY�[Khdclhm[ÀyDµ
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¯iV8[g[gV8Z�[KxFYD] ��F@G _D`�[KxPV�[Khd\�VIH zKJML µ²vw_ºef_H\�X2cdhde8Y�[gV"\�Y�[g[gV8Zos�`)tPZK[KxPV8Z^�«_H]FV"YDcdsg_º]PV8V^�'su[g_º¯iV�ZKV^YDsg_H]FY�¯'cdy�sKtFZKV�[KxFY�[
_H]PVÁhds�]P_D[�¯iV^hd]Pj�`+_?_HcmV^��¯?yºY�³2]Fhm[gVqsgV8[�_D`¹VfÃPYD\�X'cmV^s�`nZ6_H\ xFhdsK[g_DZ6hde8YDc4�FY�[KY�hd]?[g_�¯iV^cdhmV8¼Bhd]Pj�[KxFY�[�[KxPV»XiV8ZK`+_DZ6\�YD]'efV»hds
YDe8efV8XF[KY�¯'cdV�±�xPV^]ºhd[�hds�YDef[KtFYDcdcmyON¿YD]F�º�'hdsKYDsg[gZK_Ht'sKcmy
P¹s6cdhmjHx?[Kcmy"±�_DZ6sgVu[KxFYD]�YDe8efV8XF[KY�¯'cmVDµ
pS]ÁYD�'�Fhm[Khm_H]»[g_°¯iV^hd]Fj�YW]?t'hdsKYD]FefV�[KxFY�[¹ef_H\�X'cdhle8Y�[gV^s�[KxFV�X'ZK_MefV^s6sKhd]Pj�_D`P³2]FYD]Fe8hlYDc?�FY�[KYB�?]P_HhdsgVJX'cdY^yBsbY°ZK_HcmV�YDs¹Y�[gZ6YD�'Y�¯'cmV
ef_H\�\�_B�Fhm[�y�hl]ºhm[Ks�_R±�]£Z6hmjHx?[8µÔpS]F�PV8V^�«�F\"Y�ZK´DV8[�¼D_HcdY�[Khlcdhm[Ày�hds�[KxFVu¯'YDsKhds�`+_DZ�Y�]MtF\q¯iV8Z�_D`�³�]FYD]Fe8hdYDc«hd]'sg[gZ6tF\�V^]?[Ks8�PsKtFeox
YDsI����������0Q*RH |�L �J±�xF_HsgV£XFZ6hdefV�VfÃBX'cdhde8hd[Kcmy;�PV8XiV^]F�FsÁ_H]
[KxFV�cmV8¼DV^c�_D`°¼D_HcdY�[Khdcdhd[Ày
hd]
[KxPVºtF]F�FV8Z6cmyBhd]Pj \"Y�ZK´DV8[8µS�F_DZ²[KxFhds
ZKV^YDsg_H]4�whm[uhdsW_D`®V^ef_H]F_H\�hde�¼�YDcdtPV�[g_º¯iV�Y�¯'cmV�[g_£XFZKV^�Fhlef[�[KxPV�eoxFYD]PjDV^sqhd]�[KxPV�]P_HhdsgV�cmV8¼DV^cÔhl]�³�]FYD]Fe8hdYDc0[Khd\�V�sgV8ZohmV^suYDs
[KxPV^sgV�e6x'YD]PjDV^suY�ZKVÁZKV-T'V^ef[gV^�½hd]º[KxFVqXFZohdefVqeoxFYD]PjDV^suhd]�[gZ6YD�FY�¯'cmVÁhd]Fsg[gZotF\�V^]?[Ks8µ�v�xPV^sKVqe6x'YD]PjDV^sue8YD]�¯�VÁsKhmjH]Fhm³2e8YD]�[°YDs
_H]PV"e8YD];_D¯'sgV8ZK¼DV�hd]�³'jHtPZ6V z ±�xPV8ZKV"[KxPV/UÁµ ��µ4UW_HcdcdY�Z�VDÊWV8Z6\�YD]¸Ì�Y�ZK´­\�Y�ZK´DV8[ÁxFYDs»tF]'�PV8ZKjD_H]PV�VfÃB[gZKV^\�V"eoxFYD]PjDV^sÁhd]
¼D_HcdY�[Khdclhm[ÀyDµ
pS] sKX'hm[gV�_D`»[KxPV½xFhmjHx�cmV8¼DV^cds�_D`Á]P_HhdsgVD��³�]FYD]Fe8hdYDc°�FY�[KY
Y�ZKV­YD\�_H]Pj
[KxPV½¯iV^sg[�Y�XFX'cdhde8Y�[Khd_H] �P_H\"YDhd]Fs�`n_DZ£hd]?[gV^cdcdhdjDV^]�[
XFZK_BefV^sKsKhl]Pj�YD]F� YD�P¼�YD]'efV^� cmV^Y�Zo]Fhd]Pj£[gV^eoxF]Fhd¶MtPV^s8µºv�xFV^sgV"�FY�[KY�xFY^¼DV�¯iV8V^]¸ZKV^ef_DZo�PV^�;¼DV8Z6y¸YDe8e8tPZ6Y�[gV^cmy¸`+_DZ»¼DV8Z6y¸cm_H]Pj
XiV8Z6hm_B�FsW_D`�[Khd\�VDµ�v�xPV8y­Y�ZKV�Y^¼�YDhdcdY�¯'cdV�_H];�Fhm·�V8ZKV^]?[�[Khd\�V"sKe8YDcmV^s8�bYD]F� sKhd\ÁtFcm[KYD]PV8_HtFs6cmy Y:¼�YDhdclY�¯'cmV"hd];\�YD]�y­�Fhm·�V8ZKV^]?[
\�Y�ZK´DV8[Ks^µqv�xFhls�XFZ6_:¼Bhd�PV^s°Y�¼DV8ZKy�Z6hle6x�V^]�¼BhmZK_H]'\�V^]�[°`+_DZ�YD]FYDcmyBsKhds°YD]F��VfÃMXiV8Z6hd\�V^]�[KY�[Khm_H]½tFs6hd]Pj²YD�F¼�YD]FefV^�½X'ZK_MefV^s6sKhd]Pj
[gV^e6x']Fhd¶MtPV^s8µÔÌ _DZKV8_:¼DV8Z^��[KxPV�X2Y^yD_�·­`n_DZ�V8¼DV^] \�hl]?tP[gVD�B¯'tF[�ef_H]FsKhdsg[gV^]?[8�'hd\�XFZK_:¼DV^\�V^]�[Ks�hd]�XiV8ZK`n_DZo\�YD]FefVuhds�xMtPjDVDµ
pS]q[Kx'hds0X'Y�XiV8Z^��±JV�[KYDeK´BcmV�[KxFV�¶MtPV^sg[Khd_H]q_D`�xP_:±
hd]F`n_DZ6\"Y�[Khm_H]ÁXFZK_BefV^sKsKhd]Pj°hdsbY�·�V^ef[gV^��¯?yq[KxPV�XFZKV^sgV^]FefV�YD]F�Á¼�Y�Z6hdY�¯'hlcdhm[Àyu_D`
]P_HhdsKV�hd]Á[KxPV��FY�[KYBµ¹pS]��P_Hhd]PjWsg_P�H±�V��P_u]P_D[¹ZKV^sg[gZohdef[�[KxFV��Fhdsg[gZ6hd¯'tP[Khm_H]u_DZ¹[KxFV�[Khl\�V } ¼�Y�Z6yMhd]Fj°]FY�[KtFZKV�_D`'[KxPV�]P_HhlsgVD�H]P_DZ¹�P_
±�V�ZKV^sg[gZ6hlef[�[KxPV»cmV^Y�Zo]Fhd]Pj�\�_B�PV^ci_DZ�cdV^Y�Z6]Fhd]Pj�YDcmjD_DZohm[KxF\�[KxFY�[�±JVÁtFsgVDµÔ¬­VqZKV8Xi_DZK[�ZKV^sKtFcd[Ks�[KxFY�[�XFZ6_:¼Bhd�PV�¶MtFYD]�[Khd[KY�[Khm¼DV
V^sg[Khd\"Y�[gV^s�_D`0[KxPVu_DXF[Khd\�YDciXiV8ZK`+_DZ6\�YD]'efVu[KxFY�[�e8YD]º¯iVuYDe6xFhdV8¼DV^��hd]�[KxPVuX'ZKV^sgV^]FefVu_D`b]P_HhdsgVDµ¹pS]�³2]'YD]Fe8hdYDci\�Y�ZK´DV8[Ks8�'[KxFhds
XFZK_R¼Mhl�PV^s�Y²¯iV^]Fe6x'\�Y�ZK´º`+_DZ�[KxFVÁ[KY�Z6jDV8[°XiV8ZK`+_DZ6\�YD]'efVqjHhm¼DV^]½Y�sgV8[W_D`®�FY�[KYBµu¬­V�YDcdsg_�¶MtFYD]�[Khd`ny£[KxPVÁ[gZ6YD�PV8_�· ¯iV8[À±�V8V^]
[KxPV�YD\�_HtF]?[q_D`��FY�[KY�]PV8V^�PV^� YD]F� [KxPV²cmV8¼DV^cJ_D`�]P_HhdsKV"hd]¸[KxFV²�FY�[KYBµXWWtPZ»VfÃBXiV8Z6hd\�V^]?[Ks�±�hm[Kx­ZKV^YDcJ`n_DZ6V^hmjH]¸VfÃPe6xFYD]FjDV
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�FY�[KY²�PV^\�_H]Fsg[gZoY�[gV»[KxFY�[°[KxPV�ZKV^s6tFcm[Ks�Y�Z6VqY�XFX'clhde8Y�¯'cmVW[g_�[KxPVqe8YDsgVq_D`b³2]Fhm[gVq�FY�[KYB�'[KxPVq_H]Fcmy£e8YDsgVÁ_D`bXFZ6YDef[Khde8YDc0hd]?[gV8ZKV^sg[8µ
v�xPV8y�YDclsg_qX'ZK_:¼Bhd�PV°YÁ\�V^YD]Fs�_D`wYDsKsgV^sKs6hd]Pj»[KxFV°eoxFYD]PjDV�hd]"[KxPV°cdV8¼DV^c2_D`�]P_HhdsgVWhd]�³�]FYD]Fe8hdYDc��FY�[KYq[KxFY�[�e8YD]²¯iV°Y�XFX'cdhmV^�"[g_
¼D_HcdY�[Khdclhm[Ày } ¯'YDsgV^��³�]FYD]Fe8hdYDc«hd]'sg[gZ6tF\�V^]?[Ks8µ
v�xPV²X'Y�XiV8Zqhdsq_DZKjHYD]FhdË8V^� YDsq`n_Hclcm_:±�s^µ��MV^ef[Khm_H] � hl]�[gZK_B�FtFefV^s�³2]FYD]Fe8hlYDcÔ[Khd\�V�sgV8Z6hmV^sÁYD]F� sgV^ef[Khm_H] { ef_R¼DV8Z6sÁ[KxPV�\�YDhd]
ZKV^sKt'cm[KsWY�¯�_HtF[�[KxPV�hd\�X'YDef[W_D`J]P_HhdsKVDµ�p�[usKxF_HtFcd� ¯�V�sg[gZKV^s6sgV^�½[KxFY�[uhd]½sgV^ef[Khm_H] { ±�V�YD]FYDcmyMË8V�Y�¼DV8ZKy�jDV^]PV8Z6YDc¹cdV^Y�Z6]Fhd]Pj
X'Y�Z6YD�'hmjH\£�'YD]F� YDcm[KxP_HtPjHx�[KxPVq\"YDhd]º�P_H\�YDhl]º_D`¹Y�XFX'cdhle8Y�[Khm_H]ºxPV8ZKVÁhds�[g_²[KxPV»XFZ6_MefV^sKs6hd]Pj�_D`0³2]FYD]'e8hdYDc«[Khd\�VqsgV8Z6hmV^s8�2[KxPV
ZKV^sKt'cm[Ks®Y�ZKV°Y�XFX'cdhle8Y�¯'cmV�[g_�Y�±�hd�FV�¼�Y�ZohmV8[Ày�_D`4cdV^Y�Z6]Fhd]PjuX'ZK_D¯'cmV^\�s^µ0v�xFV^sgV�ZKV^s6tFcm[Ks®Y�Z6V�[gV^sg[gV^��hd]"[KxPV�`+_HtPZJ\"YRÂS_DZ�`+_DZKV^hmjH]
VfÃPe6xFYD]PjDV�\�Y�Z6´DV8[Ksuhd]�sgV^ef[Khd_H]��Pµuv�xFVqY�XFXiV^]F�FhmÃ£hl]Fe8cdtF�PV^s�[KxPVq`+_DZ6\�YDc0�PVf³2]'hm[Khm_H]Fs8�'[KxPV8_DZKV^\�s8�«YD]F�½ef_H\�X2cmV8[gVqX'ZK_?_D`)s
_D`¹YDcdci[KxPVuZKV^s6tFcm[Ks�[KxFY�[�±�V�ZKV8Xi_DZK[8µ
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�¹hd]FYD]Fe8hlYDc�\�Y�ZK´DV8[Ks²XFZKV^sgV^]?["tFs"±�hm[Kx
�FY�[KY hd]
[KxPVº`+_DZ6\ _D`�Y¸[Khd\�V�sgV8ZohmV^s8µ ¬­V�\�hmjHx?["xFY:¼DV�[KxPV��'YDhdcmyD��xP_HtPZ6cmy _DZ
[Khde6´ } ¯My } [KhleK´�sg[g_BeK´�XFZ6hlefV^sb_DZ®`+_DZKV^hmjH]�VfÃPe6xFYD]PjDV�Z6Y�[gV^s8µ �F_DZ®³2]FYD]Fe8hlYDcB[Khd\�V�sgV8Z6hdV^s8��hm[Ôhdsb_D`�V^ef_H]P_H\�hle�hd]?[gV8ZKV^sg[Ô[g_�X'ZKV^�Fhdef[
[KxPV�¼�YDcdtPV�Y�[Ásg_H\�V�[Khl\�V"hd]½[KxPV"`+tP[KtFZKVDµ"v�xMtFs8��±JV�±�_HtFcd�;cdhm´DV�[g_ºVfÃB[gZ6YDef[�YDs»\ÁtFe6x hd]P`+_DZ6\�Y�[Khm_H]­YDs»X�_Hs6sKhm¯'cmVÁ`+ZK_H\
xFhdsK[g_DZ6hde8YDcw�'Y�[KY²±�hm[Kxº[KxPV�xP_DXiV»_D`JcmV^Y�Z6]Fhd]Fj�[KxPV�tF]F�PV8Z6cdyMhd]Fj�¯�V^x'Y^¼Bhm_DZ^µ�pS] jDV^]PV8Z6YDc¿�i±�VÁe8YD]­ef_H]Fs6hd�PV8Z�[KxFVq¼�YDcdtPVÁ_D`®Y
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ZKV^¶MtFhmZKV^s�[KxFY�[°Y�[°V8¼DV8ZKy£Xi_Hhd]?[8�'[KxPVÁY^¼DV8Z6Y�jDV�¼�YDcdtPV N)±�hm[KxºZ6V^sgXiV^ef[�[g_²[KxFVq]P_HhdsKV�PJ_D`¹[KxPVq`+tF]'ef[Khm_H]Fs�ZKV^s6tFcm[Khd]Pj�`+ZK_H\ [KxPV
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YD]F�º]FV^tPZ6YDc«]PV8[�±J_DZK´£cmV^Y�Zo]Fhd]Pj�\�_B�PV^cds�jHhm¼DVqcmV^Y�Z6]Fhd]FjÁsgyBsg[gV^\�s�[KxFY�[�Y�ZKVqsg[KY�¯'cmVDµ
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v�xPV£V^s6sgV^]�[KhlYDc�ef_H]�[gV^]?[�_D`�[KxPV�[KxPV8_DZKV^\ hls�[KxFY�["[KxPV£VfÃBXiV^ef[gV^� [gV^sg[²V8ZKZK_DZ"hl]FefZKV^YDsgV^s�hl]
XFZK_DXi_DZK[Khm_H]
[g_ < � xF_Hcd�Fhd]Pj
V8¼DV8ZKyM[KxFhd]PjqV^cdsgVWef_H]Fsg[KYD]?[8�PYD]F�²�FV^efZKV^YDsgV^s�hd]�X'ZK_DXi_DZK[Khm_H]�[g_ z$# )¾xF_Hcd�Fhd]PjuV8¼DV8Z6y?[KxFhl]Pj»V^cdsKV�ef_H]Fsg[KYD]?[8µ®v�xFV�ef_H]F�Fhd[Khm_H]Fs
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cmV^Y�Z6]'hd]Pj�\�_M�FV^cds°[KxFY�[�Y�ZKV�cdhd]FV^Y�Z � 2 % 53( z µ �
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[gV^sg[gV^�
_H]
]P_HhlsgV^cmV^sKsÁ�FY�[KYBµ¸v�xPV�cdhd\"hm[Khd]PjºXiV8ZK`+_DZ6\�YD]'efV²_H]
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ef_H]?¼DV8ZKjDV^]FefVWX'Y�Z6YD\�V8[gV8Zos�N � 2 ,%� � P0Y�ZKV�VfÃBXiV^ef[gV^�"[g_q¯�V�clY�ZKjDV8Z®`+_DZ�\�_DZKV�ef_H\�X'cdVfÃ�\�_M�PV^cls8µ0v�x?tFs^�H`n_DZ�Y�jHhm¼DV^]²]?t'\»¯iV8Z
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