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I�J3K�LNMOMQP*R�SUTWVXJYVXJ3K[ZX\3L]VXTWVX^_Ka`�bcTdVeJfKhg]ikjBl3^WKmZnT_oflpikqXikjBKrVeKrqsito3uYZ�VvitVXK[KmZ�VXTdw
j%itVXT_MQoxRyq�MQL3\3Z�V�zmMQo{Veq�MQ^�iko3u|qXMkL}MkVXT_zrZX~3R�l3q�KmZ�Kmo{VeZ�T_o{VXKmq��tik^�iko3ik^W��Z�T_Z�T_o�VeJ]K%zrMQoOw
VXKhg�V�Mk��TdVeZ�ikl]l3^_TWz�i�VeTWMQo3Zm� bcJ3TW^_K�VXJ3Kmq�K�ikqXK�i�o9\3j�LNKmq[Mk���QM�M�u-qXKrzmKmo{V�LNMOMQP9Z
��� R��OR ��� R �Q� R � �t�*��K�itVX\3qXTWo3��T_o{VXKmq��tik^WZ:TWonVXJ3K�zrMQo{VeK�gOV:Mk�?o9\3jBKrqXTWz�ik^}zmMQjBl3\]VeitVeTWMQo3Z
iko]u�MQl]VXT_jBTW��itVXT_Mko?RNVXJ3Kr��ik^W^�qXKrjnitT_o�Z�Veq�T_zhVe^d�[SUTWVXJ3T_o�VeJ3K�^_TWjBTWVXZ�Mk��jni�VeJ3Krjni�VeTWzmZm�
VXJ3KBMQo3^d��KhgOzmKrl]VeTWMQo�TWZ�i�LNM�MQP�L{���B �¡9¢3£ ���Q� ��MQo�TWo9VXKmq��kit^�jBKhVeJ3M�u3Z�T_o|zmTWqXzr\3TWV
iko3ik^W��Z�T_Zr��I�J�\]Z�VeJ3K�o3KrS¤LNMOMQP[TWZ�inSCKm^WzmMQjBKBiku]u3TWVXT_Mko?RxJ3Kr^_l]T_o3��L]qXTWu3�QK�VXJ3K"�{ikl
LNKrV,SCKmKro�VeJ]KmMQq��QRpVeM�MQ^WZmRpiko]u�ikl]l3^_TWz�i�VeTWMQo3Zm�
¥,o{VeKrq��tik^�iko3ik^W��Z�T_Z�S¦itZ�MQq�T_�kT_opit^_^d��TWo9�kKmo{VeKru�L{�|§- ¨ �©	¢ ���«ª R �«¬ �;��MQq�zrMQo{VeqXMk^_^WT_o]�
q�MQ\3o3u3TWo3�%Kmq�qXMQq�Z�TWo�o9\3jBKrqXTWz�ik^yzmMQjBl3\OVvitVXT_MQo]Zm�NTWV>ZXKrq��kKmZ.TWo�VXJ3TWZ�q�MQ^_K�\3o{VXT_^	VeM�upi��
L{�Bl3q�M���TWu3TWo3�"j%itVeJ]Kmj%itVeTWz�it^Nq�T_�kMQq�T_onzmMQjBl3\]VXKmq�w�ikZ�ZXTWZ�VeKru­l3q�MOMk��Z�TWosj%itVXJ3Kmj%itVXT_zrZ
iko]u�j%itVXJ3Kmj%itVXT_zmik^�l3J{�OZ�T_zrZm�UI�J3K�jBMQZ�V�zmMQo]ZXl3TWzm\3Mk\3Z.Mk�yVeJ3KrZXK�T_Z�®�¯¨¡9¢*°Q±²ZUl3q�MOMt�
�´³ �.Mt�"µ�Kml]^_Krqm±¶Z�M«�kKmq�·Q¸Q¸��kK�ikq�Z�Mk^_u�zrMQot¹�KmzhVe\3q�K�VeJpitV�VXJ3K��ºikzrKhw,zrKmo{VeKrqXKru»zr\3L3TWz
^_itVXVXT_zrK"TWZ�VeJ]K"u3Kmo]ZXKmZ�V�lpikzvP9T_o]��Mk��Km¼9\pik^¨ZXl3J]KmqXKrZ�T_o�·�w,ZXl3ikzmKt��½�¾�¿?À¨¢N©�±¶Z.q�KmzmKro{V
l3q�MOMt� �¶�O� R �Q� �?VXJpitVUVeJ3K�Á	MQq�Kmo3��itV�VeqXikzrVXMQq�KhgOTWZ�VeZ�ik^WZXM%o3KmKru3Z>T_o{VeKrq��tik^�iko3ik^W��Z�T_ZUTWo
i­o3Mko9VXqXTd��TÂik^yS¦i��k��ÃpMQq�MkVeJ3Krq�zmMQjBl3\OVeKmq�w�ikZ�ZXTWZ�VXKmu|l3qXM�Mk��Z.Z�KmK"VeJ]K"qXKrzmKmo{V�q�Kr��T_KhSUZ
L{��ÄU©x ¨Å.Å.¢*© �´ª �yiko]u�ÄU¢*Æ]ÆO¢*©	Å�¯yÇyÇ�ÈÊÉx¢*¿?  �¶Ë �Ì�
Í ZXKmzrMQo3u?RpTWo3TdVeT_ik^W^W�n\3o3K�g]lNKmzhVeKru?R*\3ZXK.Mt��T_o{VeKrq��tik^	itopik^d�OZ�T_Z:T_Z�LpitZXKmu�Mko�TWVXZ�ikL3TW^_TdV,�
VXM�l3qXM«��T_u]K�VXMOMk^_Z:��Mkq�itVXVeikzvP9T_o]�%�k^_MQL3ik^x¼9\3KrZ�VeTWMQo3Z�ikLNMQ\]V�o]MQo3^WT_o3Kmikq�l3q�MQL3^WKmjBZmRpL{�
ik^W^WM�SUTWo3��i�qXTW�QMQqXMk\3ZBzmMQo{Veq�MQ^�Mk�>VeJ3K[u3Kh��TÂitVXT_Mkof��q�MQjÊo3Mko3^_TWo3KmikqXTdV,�Q�fI�J3TWZ%VX\3qXo3Z
TWo{VeKmq��tik^¦VeKrzvJ3o3TW¼�\]KmZ­TWo{VeM�lNM«S:Krq���\3^>iko]uYTWoYZ�MQjBK�zmikZXKrZnTWo3u3TWZXlNKmo]ZeikL3^WK�VXMOMQ^WZ�TWo
VXJ3MQZXK�ikl3l3^WTWz�itVXT_MQo]Z.MQ\]VXZXTWu3K�j%itVXJ3Kmj%itVXT_zrZ�SUJ3TWzvJ|q�Km¼9\3TWqXK�VXJ3K�Z�MQ^W\]VeTWMQo�Mk�G�Q^_MkLpik^
l3q�MQL3^WKmjBZm�
I�J3K�LNM�MQP�\]o3u3Kmq�q�Kr��TWKrSÎTWZ"��T_q�Ve\pit^_^d��Z�T_^WKmo{VnikLNMQ\]VBikl]l3^_TWz�i�VeTWMQo3Z"VeM�zrMQjBl3\]VXKmq�w
ikZ�ZXTWZ�VXKmu�l3q�MOMk��Zr�;¥2V:TWZ¦TWosVeJ]K�ZXKrzmMQo]u�qXMQ^WKUÏ�ZXMQ^d��T_o3���k^_MQL3ik^*o3MQo3^WT_o]K�ikq¦l]qXMQL3^WKmjBZ�Ï
VXJpitV�TWo{VeKmq��tik^Giko3ik^W��Z�T_Z�TWZ�l3qXMkj%MtVeKmu�TWo�VeJ3K�L}M�MQP�\3o3u3Krq.qXKh�OTWKrS�Ryiko]u�o�\]j%KrqXMQ\]Z
K�g3itj%l]^_KrZ�iko]u�TW^_^W\3Z�Veqei�VeTWMQo3Z>ZXJ3M«S(TdVeZU\3Z�K�TWo�Kmo3�QTWo3KrKmqXTWo3�sikl3l3^WT_zmitVeTWMQo3Zr�
I�J3KnL}M�MQP�TWZ�MQq��{iko3TW�mKru�TWo9VXM���MQ\3q�lpikq�VeZr��Ð¨ikq�V�¥��QTW�kKmZ�i�ZXJ3Mkq�V"jBMkVXTW�titVXT_Mko���MQq
VXJ3K�LNMOMQP*R>Ð�itq�V­¥�¥BT_o{Veq�MOu]\3zmKrZ�T_o6Ñ:Jpitl]VeKrqXZ � Ï�Ò�MQl}KrqeitVXT_Mko3Z­MQo�TWo{VeKmq��tik^_ZrR�TWoOw
VXKmq��tik^��QKrzrVXMQqXZ[ÓÕÔÎL}M�gOKmZ�ÖvR�iko3u�T_o{VeKrq��tik^Cjni�VeqXTWzmKrZmR;LpitZXTWz­l3qXMkl}Krq�VeTWKmZ�Mk�¦�tikqXTWMQ\3Z
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qXiko3�QK�Kro3zm^WMQZX\]qXK���MQqXjBZrR?V,S:M�LpikZ�T_z"SCMQqXP9J3MkqXZXKrZmRyVeJ3K�L3qXiko3zvJOw,iko3u�LNMQ\3o3u�l3q�T_o3zrTdw
l3^WK%Ó�±¶ZX\]L3lpi���T_o3�kZm±�ÖUiko3u�VXJ3K�zmMQo{VXqeikzrT_MQo�j%ikl3l3TWo3�Bl3q�T_o3zrT_l]^_KsÓ�±¶zmMQo{VXqeikzhVeMQq�Zm±�ÖvRpiko]u
Kro3Jpiko3zrKmjBKmo{VXZ�ÓºzrMQo3Z�VeqeitT_o{V�l3qXMQl3ik�{itVXT_MQo�iko]u�^WTWo3K�ikqUl3q�MQ�QqXikjBj%TWo3�OÖe�
I�J3TWZsl3ikq�VsMk��VXJ3K�LNMOMkP T_Zno3MkVnqXKmzrMQjBjBKmo3u3Kru6ikZ­ikoYT_o{VXqXM�u3\3zrVXT_MkoaVeM�T_o{VeKrq��tik^
iko3ik^W��Z�T_Z�l}Krq�ZXKtRySUJ3KrqXK�VeJ]K%LNM�MQP9Z�j%Kro{VeTWMQo3Kmu�ikL}M«�kK%u]M�i�LNKrV�VeKmq�Z�Kmq���TWzmKt���UKhw
Z�\3^WVXZ�ikq�K�\3Z�\pik^W^W���QTW�kKmo�SUTdVeJ3Mk\]V�l3q�MOMk��Zr����MQqXKrM��kKmqrR	TWV�ZXKmKrjBZ.VeJpitV�VeJ3K�ik\]VXJ3MQqXZ
SCMQqXPtKmu|T_o�TWZXMk^ÂitVXT_Mko���qXMQj VeJ3K�j%ikTWo3Z�VeqXKmikj Mt�CTWo{VeKrq��tik^;iko3ik^W��Z�T_ZrR	ZXTWo3zmK�VeJ]Kr��TWoOw
VXqXM�u3\3zmK�o�\]j%KrqXMQ\]Z�o3KrS6opikjBKrZ¦��MQqCVXqeiku3TdVeTWMQopit^}zrMQo3zmKrl]VeZ�Ó�±²l3\]o3zrVX\pik^xj%itVXqXT�g}±O��MQq
±¶l}MkT_o{VCjni�VeqXT�g}±_RN±¶zmKmo{VXKmqXKru�T_o]zm^W\3ZXTWMQos��\3o]zrVeTWMQo?±9��MQqU±¶zmKmo{VXKmqXKru­��MQqXj[±WR}±¶zmMko9�kKmq��QKmo3zrK
qXitVeKt±���MQq�±²zrMQo{�QKmq��QKmo]zmK�MQq�u3Kmqr±_RO±²Z�\3L3lpi���T_o]�3±���Mkq�±¶lpikq�VeTdVeTWMQo�TWo{VeM>L}M�gOKmZr±_R]± µ�qei�SCzm�h�OP
zrMQo{VeqeitzrVeMkqm±*��MQq�±²µ�qei�S:zr�r��P�Mkl}KrqeitVXMQqm±WR�±¶Khg�VeKrqXopit^Gikl3l]qXM�gOT_j%itVXT_MQox±}��MQq�±²MQ\OVeKmq�iklOw
l3q�M�g]TWj%itVeTWMQo?±WR�KhVezt�dÖe� Í ^WZXM3R�i�o9\3j�L}Krq�Mk�:zmMQo]zmKmlOVeZ�ikq�KBu3T_Z�zm\3Z�ZXKru SUTdVeJ]MQ\]V��QTW�{w
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Ñ:Jpitl]VeKrq Ë zmMko3zm^W\3u3KrZ�Ð¨ikq�V>¥X¥vR3SUTdVeJ�u3TWZXzr\3ZXZ�T_o3�n�kitqXT_iko{VeZUMk�;i��QKro3Kmq�T_z�ik^W�QMQq�TWVXJ3j
SUJ3TWzvJ��Q\pitqeiko{VeKrKmZ¦VXM��po3u[it^_^NZXMQ^W\]VXT_MQo]Z�Óºq�KmZXlx��VXT_�kJ9V:T_o]o3Kmq�ito3u­MQ\]VXKmqCKmo3zr^_MQZ�\3qXKrZ
Mk��VXJ3K�ZXMQ^W\]VeTWMQocZXKhVrÖnMk��Z���Z�VeKmjBZ�Mk��Km¼9\pitVXT_MQo]Z�ito3ucT_o3Kr¼9\pik^WTWVXT_KrZmR��Q^WMQLpik^�MQl]VXTdw
jBTW��itVXT_MQoal3qXMQL]^_Krj%ZrRUiko3u-j�\3^dVeTW^_Kh�QKm^�MQl]VeTWjBT_�mitVeTWMQoYl3qXMQL]^_Krj%Z�ÓºTWo3zm^W\3u3TWo3��jBTWo3Tdw
j%i�gnl3q�MQL3^WKmjBZ�ikZCi�ZXlNKmzrTÂit^}zmikZXK�Öv��I�J3TWZ:TWZCVeJ]K��pq�Z�V:VXT_jBK�VXJpitVC�Q^WMQLpik^*ZXMk^W�tikL3TW^WTWV,�
Mk�yVeJ]K��QKro3KmqXik^	j�\]^WVXT_^WKr�kKm^�Mkl]VeTWjBT_�mitVeTWMQo�l3qXMQL]^_Krj JpikZ>L}KrKmo�u3KmjBMQo3Z�VeqXitVeKru�ik^W�QMtw
q�TWVXJ3jBT_zmik^_^d�Q�
�>M�SCKr�kKmqrR	o3MkVeJ]T_o3�sT_Z�ZeikTWu�ikLNMQ\]V�ZXlNKmKmuxR?KhgOzmKrl]V.�tik�Q\]K�qXKh��Kmq�Kmo3zrKmZ.VeMnVeJ3Kn±²zr\3qXZ�K
Mk�Nu3TWjBKmo3Z�T_Mkopik^WTWV,�N±}Óºu3Kro3MkVXT_o3��VXJ3K¦S:MkqXZ�V�zmikZXK�K�g]lNMQo3Kro{VeT_ik^pT_o]zmqXKmikZXKUMk�*SCMQqXP�SUTWVXJ
VXJ3K¦l3q�MQL3^WKmj¤u3T_jBKro3ZXTWMQo}Öe�G¥,o3u3KrKmu?R{VeJ]KmTWq�Khg]ikjBl3^WKmZ�iko]u�VeKrzvJ3o3TW¼�\]KmZCikqXKCzm\3q�qXKmo{VX^W�
^WT_jBTdVeKru�VeM>¼9\3TWVXK:^WM«S u3TWj%Kro3ZXTWMQo3Zr�>ÓºI�J3KCik\]VXJ3MQq�Z¨q�KmlNMQq�V¨MQo�l?� Ë VeJ3KrT_qy\3o]��Mkq�Ve\]opitVeK
u3KrzmTWZXTWMQo�VeM­J3i«�kK"u3T�
xKrqXKro9V�K�g]ikjBl3^_KrZ�qX\3o�Mko�u3T�
xKrqXKmo{V�JpitqXu]S:ikqXK"iko3u�Z�Mk� V,S¦itqXKkR
Z�M�VeJpi�V¦VeJ3K�qXKmiku3Kmq:�QKrVXZ¦o3M"TWu3K�i�SUJ3itV�z�ito�L}K�u3MQo3K.q�K�ik^WTWZ�VeTWz�it^_^d�Q��Ö��.o­VXJ3K�MkVXJ3Kmq
Jpito3u?R�zr\3qXq�Kmo{V��Q^WMQLpik^�MQl]VeTWjBT_�mitVeTWMQoczmM�u3KrZ[VXJpitV[zrMQj�L3TWo3K�TWo9VXKmq��kit^.VeKmzvJ]o3T_¼9\3KrZ
SUTdVeJ­VXMOMQ^WZ:��q�MQj zmMQo{�QK�g�ikopit^W��ZXTWZ�Óºo3MtV:Veq�K�itVXKmu�TWo�VeJ3K.LNM�MQPB\3o3u3Krq�qXKr��TWKrS.Ö�Jpi��kK
LNKmKro"qXKrzmMQq�u3Kmu �¶� R ¬ �9VeM.Z�MQ^W�kK¦zmKrq�VeikT_o�o3MQo3zrMQo{�QKhg"l3qXMkL3^_KrjBZ�SUTWVXJ�j%iko{��J9\3o3u]qXKmu]Z
Mk�C�tikqXT_ikL3^WKmZr��Ó Í o�\]lOw2VXMtw,upi�VeKBZX\3q��QKh��Mk�:�Q^_MkLpik^�MQl]VXT_jBTW��itVXT_MQo�VeKmzvJ]o3T_¼9\3KrZ�T_Z�TWo
� ·t�Õ�dÖ
Ð¨ikq�V�¥�¥X¥>u3T_Z�zm\3Z�ZXKrZ�TWo�VXJ3qXKrKBzvJpikl]VXKmqXZ�ikl]l3^_TWz�i�VeTWMQo3Z�VeM�o3Mko3^_TWo3Kmikq�lpikqeitj%KhVeKrq�KmZ�w
VXT_j%itVXT_MQoxR�o3MQo]^_TWo3K�itq�Z�VvitVXKnl3q�Kmu3TWzrVXT_Mko?RGqXMkL3\3Z�V�zmMQo{VXqXMQ^ºRGiko]u�qXMkL}MkVXT_zrZm��¥2V�T_Z���MQq
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VXJ3T_ZUlpitq�V�VeJ3itVUVeJ3K�LNMOMQPnT_Z�SCMQq�VXJ�L]\]��T_o3�siko3u[Z�VX\3u]��TWo3�3�
Ñ:Jpitl]VeKrq ª lNMQZXKrZ:VeJ3K�lpikqXikjBKrVeKrq¦KmZ�VeTWj%itVeTWMQo�l3q�MQL3^WKmj ikZ¦ikosMQl]VeTWjBT_�mitVeTWMQo�l3q�MQLOw
^WKmj[�	TWo�jnito9��z�itZXKmZ�^WM�z�ik^¨MQl]VeTWjBT_�mitVeTWMQo�^WK�iku]Z�VeM­lNM�MQq�^WMOzmik^yj%TWo3TWj%i[Mko3^W�kR?iko]u
VXJ3K"LNKmZ�V �]V�qXKr¼�\]T_q�KmZ��Q^WMQLpik^yMQl]VXT_jBTW��itVXT_MQox��I�J]K�l3qXMQL]^_Krj8ikl3lNK�itqXZ.TWo�V,S:M­�tikq�Tdw
iko{VXZmRyikZ�^_KmikZ�V�ZX¼9\pitqXKmZ�l3q�MQL3^WKmj iko]u�ikZ�jBTWo3T_j%i�g|l]qXMQL3^WKmj[RyL}MtVeJ|ikjBKmopitL3^_KBVeM
VXJ3K.�QKro3KmqXik^}VXqXK�i�VejBKmo{V�Mk�¨Ñ:J3ikl]VeKrq Ë �G¥2V�TWZ¦TWo{VeKmq�KmZ�VeTWo3��VeJpitV:T_o{VXKmq��tik^}VeKmzvJ]o3T_¼9\3KrZ
o3MtV;MQo3^d���kTW�kK�l}MQTWo{V�KmZ�VeTWjni�VeKmZ;Mt�NVXJ3K�lpikqXikjBKrVXKmqXZrR{L3\]V;zmikoBz�iklOVe\3q�K¦VeJ3K¦Z�KrV�Mk�}ik^W^
lpitqeikjBKrVXKmq¨zmMQj�L3T_o3itVeTWMQo3Z�VXJpitV�ZeitVXT_Z�� ��VXJ3K:u]KmZXTWqXKruBqXKm^_itVXT_MQo]Z¨SUTdVeJ3TWo�i��QTd�QKro�Kmq�qXMQq
j%ikq��QT_oxR¨Kh�QKmo�SUJ]Kmo�VXJ3T_Z�ZXKhV"JpitZ�i[zmMQjBl3^WTWz�itVXKmu�Z�JpiklNKk��I�J3TWZ�TWZ�TWjBl}Mkq�Vvito9V�TWo
zrKmq�VeikTWo%u]KmZXTW�Qo%l3qXMkL3^_KrjBZm� ��M�u3T��pz�i�VeTWMQo3Z�Mk�*VeJ3K��kKmo3Krqeik^3Z�zvJ3KmjBKUVvikPtK�z�ikq�K�Mk�*VeJ3K
iku]u3TWVXT_Mkopik^;u3T � zm\3^dVeTWKmZ�l3qXM�u3\3zrKmu�L{��VXJ3KBl3qXKrZXKmo]zmK­Mk�CMQ\]VX^_TWKmq�Z�ito3u�L{��KrqXqXMkq�w,TWoOw
�tikq�TÂikL]^_KrZ�jBMOu]Km^WZm�UI�J3K"itl3l3^WT_zmitVeTWMQo�VXMsZ�VeitVeK�KmZ�VeTWjni�VeTWMQo�TWo�u3TWZXzrqXKrVXK"u]��opikjBTWz�ik^
Z��OZ�VeKrj%Z�q�Km¼9\3TWqXKrZ:VeJ3K>\3Z�K.Mk�	jBMQq�K�TWo{VeKmq�jBKmu3T_itVeK��kitqXT_ikL3^WKmZmROL3\]V:�QTW�kKmZ:SCMQq�Z�V¦zmikZXK
Z�zmKmo3ikqXTWMQZ�SUJ]KmqXK%VeJ3KBVeqXiku3TdVeTWMQopik^;K�g�VeKmu]o3Kmu µ�ik^Wj%iko �p^dVeKrq�Mko3^W��l]qXM«��T_u3KrZ�lNMQTWo9V
KrZ�VeTWj%itVeKrZmRpSUJ3TWzvJ�TWo�J]T_�QJ]^W��o]MQo3^WT_o3Kmikq>ZXTdVe\pitVXT_Mko3Z>ikqXK�Mk�¨¼9\3KmZ�VeTWMQopikL3^WK��kit^_\3Kt�
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