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ILO�GLICDXO�G¢�PUHIJG(E#\,Ð�W�?PUcO¹rb?�W�GLO��0KN\Åé·Í"Í O�GLILE#Y)W^ILEcKN\)G¢BPKN�PUc�,T�W�DLDX@)iPDXO�W�ILO�D�n(O�EciNB=I�Raß£O�E#\PiÅW�?PUcOsILKbO�ÀNT�U#�P��O´IZBPO�GLO
Æ���W��3DLW�IZDFEHT7ILO�DLYbG´n(KP�PUH�ÜiNDXO�W^ILUc@áGJE�Y7MPUHEÞ]�@ÃO�GJILE#Y)W�ILEcKN\�jaW�\P�ÜEÞ]©GZW�Y)MPUcO�GbW�DXO)T�KNY7M�K�GLO��ÜK�]h]|W�E#DXUc@ÃBPKNYbK�i=O�\PO�KN�PG
BPKN�PGLO�BPK=UH�2iNDXKN��MPG5j�IZBPEcGCGLO�O�YbG�ILK)?�O	ÏF�PGJILEÞÝ3O���R
�:�Ê× ���D��)�^�Y���^ØY�L���)Ùd�>�ÛÚ����)�>��ÜL `���Y�����)���^ØY� � �®���u�j�)���^�&�º�Ý�)�:�)�u���u�)���

_�e�O�\0E#\,GLEcIZ��W^ILEcKN\PGCn©BPO�DXO�j¾GZW5@�jNO�ÀPK�i�O�\PO�EcIX@,K�]aO�ÀÇMPU#W�\�W^ILKNDX@0exW�DFE�W=?PUHO�G�EcGtDFOXÏzO�T�ILO���j1W�\P�,GLK)KN\PO¹Yb�PGLI	O�Y)MPUcKx@
ésÍ"Í¼E#\)O�GLIJE�Y7W�ILEcKN\bILKsKP?PIZW�E#\bT�KN\PGLEcGLIJO�\�IhM�W�DLW�YbO�IJO�D�O�GLILE#Y)W�ILO�G5j�EcIgEcGhGLILEcUcU9M¾K�GLGLE#?PUcOsIZB�W�Ig�PGLO¢]|�PU3O�GJILE#Y)W�ILO�G£T�KN�PUc�
?�O2KN?PIZW�E#\PO��Á�PGLE#\PiÜIZBPOÙÈ�E#\PT�KN\PGJEHGJILO�\�I¢Ë)Í¿Ê O�GLILE#Y)W�ILO�G5jgE#\:T�O�DFIZW�E#\�DXO�GZM�O�T�IJG�R�Ð	BPEHG,M�K=GLGLE#?PEcUHEcIX@�EcGÅO�À�MPUcKNDXO���E#\
IZBPEcG¹G¢��?=w|GLO�T�ILEcKN\�j�E#\"I¢BPO)T�KN\=ILO�ÀNI�K�]hIZBPO)M�DXO���EcT�ILEce�OäM¾K�n(O�D�K^](IZBPObexW=DXEcKN�PG YbKP��O�UcG¹O�GLIJE�Y7W�ILO���j�n©BPO�\"I¢BPO�GLObIznhK
W�UcILO�DL\�W^ILEce�OsO�GLILE#Y)W�IJEHKP\½YbO�IZBPKP��K�UcK�i�EcO�GsW�DXO¹�PGLO���R

Ð$KbO�ÀÇMPUcKNDFO¹M�DXO���EcT�ILEce�O M¾KxnhO�D�jPi�KPKP�3\PO�GLGXw|K�]�w�Ý3ICMPGLO��P��K ± * GLI¢W�ILEcGLILEcT�GCW�DXO�T�W�UcT��PU#W�ILO���RhÐCBPO¹YbO�IZBPKP�,EcGCILKbIZW�l�O
IZBPO�Ý3ILILO��bexW�U#�PO�GaK�]9?��P��i=O�IXw|GZB�W�DXO�Ga��\P��O�D�IZBPOhW�UcILO�DL\�W�ILEce�OhO�GLIJE�Y7W�ILEcKN\¹DFO�i�E#YbO�G�j�W�\P�bT�KNY)M�W=DXOgIZBPOhM�O�D�]�KNDLY7W�\PT�OgK�]
IZBPOhM�DXO���EcT�ILEcKN\PG�]çKPD���EÞÚ�O�DXO�\=I`BPKN�PGJO�BPK�Uc� G¢��?=w|iNDXKN��MPG�R�ÐCBPOhGZ��?=w|iNDXKP��MPG�]�KNT��PGJO��¹KN\´W�DXOgU#W�?¾KN��D�]çKNDFT�O(M�W�DXIJEHT�E#M�W�IJEHKP\
?�W�GLO���R�kPE#\PT�OáO�W^TmBØBPKN�PGLO�BPK�Uc��EcG,T�KNY)M�DXEcGLO���K�]¹WÃY7W�UcOáW�\P�Ø]�O�Y)W�UcO�jhIZBPO�DXO"W�DXO,]�KN��DbGJIZDLW�IZWåK�]¹U#W�?�KN��D[]�KNDXT�O
M�W�DXIJEHT�E#M�W�IJEHKP\,E#\,W�\=@)i�Ece�O�\,BPKN�PGLO�BPK=UH��Rhß£K�IZB7nhKNDLl=E�\Pi7KN�PILGLEc��OsIZBPOsBPKNYbO�~�KP\PO©nhKNDLl=E#\Pi)KN�PILGJEH��OsI¢BPOtBPKNY[O�~3W�\P�
?�K=IZB,\PK�ICnhKNDLl=E#\Pi)KN�PILGJEH��O´IZBPO¹BPKNYbO�R

V O�\PK=ILOÅÍ¿ÊÁM�DFO���EHT�IJEHKP\PGä?=@ ¤ø�Þ�ß� W�\P�+ésÍ"Í M�DFO���EHT�IJEHKP\PGä?=@ ¤ø �`à� j(W=\P�+W�T�IZ��W�UhGZB�W�DFO�GÅ?�@ ø °� R:ÐCBPO�\ÜIZBPO
��O�ePE�W^ILEcKN\PGsK�]'W^T�IZ��W�U�]|DXKNY¼M�DXO���EcT�ILO��¿GZB�W=DXO�GtW=DXO�á Þ�ß� W�\P��á �`à� ]�KNDCÍ¿ÊÜW�\P�¿ésÍ"Í DXO�G¢M�O�T�ILEce�O�Uc@�R¹ÐCBPObGZW=Y)MPUcE�\Pi
��EcGLIZDXE#?��PILEcKN\PG´K�]gIZBPObYbO�W�\PG�K�]gIZBPO�GLO´��O�eNE#W�ILEcKN\2e�O�T�IJKNDXGsW�DXO¹I¢BPO�\½\PKNDLY7W�UcUH@2��EcGLIZDXE#?��PILO���j�?=@½IZBPObAhO�\=IZDLW�U-Ê�E�Y[EHI
ÐCBPO�KNDFO�Y,R Ð	BPO�DXO)W�DXObIZB�DXO�ObGZB�W�DFO�G�j�?��PIsKN\PUc@"IznhK0E#\P��O�M�O�\P��O�\=IÅMPEcO�T�O�G¹K�]hE�\=]�KNDLY7W�ILEcKN\�RbÐCBPO�GLObGZW�Y)MPUcOÅY[O�W�\PG
T�W�\¿?¾O)T�KN\=e�O�DXILO��"ILK,GJIZW�\P�3W�DX�Ü\PKNDLY)W�UcG�j�W=\P� ± * GLI¢W�ILEcGLILEcT�GsT�W�UcT��PU#W�ILO���R,ÐCB�W�IsEcG�j�nhO)B�W5e�O K §� È®âûãÞ�ß� Ë * f¬± * È�r�Ë
W�\P�©K §� È®âû �`à� Ë * fT± * È!r�ËgW�UcGLK1Rn,CO�DFO�j�âû Þ�ß� � ý#}>'!Ç ÿ K©äåÛæ Ç©á Þ�ß� ' ¤ç Þ�ß jPn©BPO�DXO�Ç EcGCI¢BPO¹\N��Yb?�O�D'K�]`BPKN�PGLO�BPK=UH��G�E#\,W
i�Ece�O�\2U#W�?�KP��D	]çKNDFT�O M�W�DXIJEHT�E#M�W�IJEHKP\"GLIZDLW^IZ��Y,j:è"E#\P��O�ÀPO�G BPKN�PGJO�BPK�Uc��G W�\P� ¤ç Þ�ß EcGsIZBPObGZW=Y)MPUcO GJIZW�\P�3W�DX�2��O�eNE#W�IJEHKP\K�]aIZBPOse�O�T�ILKPDhK�]-��O�ePE#W�ILEcKN\PG�jHá Þ�ß� Raqs\�W�UcK�i�KN�PG	��O¢Ý9\PEHIJEHKP\PGsT�W�\,?�ObY)W���O�]�KNDhIZBPOsT�KNDJDXO�GZM�KP\P��E�\Pi,ésÍ"ÍñT�W�GLO�R

Ð	BPO©W�?�K�e�O ± * GLIZW�ILEcGLIJEHT�G£nhO�DXOCT�W�UcT��PU#W�ILO��7]çKPDaO�W�T�BbK�]�IZBPOCGLEcÀÅYbKP��O�UcG(W�\P�0O�GLILE#Y)W^ILEcKN\)D(éO�i�E#YbO�j�W�T�DXK�GJGgW�UcU�]�KN��D
U#W�?�KP��Dh]�KNDXT�OsM�W�DXILEcT�E#M�W�ILEcKN\ÉGLIZDLW^IZW�RaÐCBPO�GLOsGLI¢W�ILEcGLILEcT�G©W�DFOtW�\0E#\P��EcT�W�ILEcKN\2K�]�IZBPOsi�KPKN�3\PO�GLGFw|K�].w�Ý3I	K�]`I¢BPO¹DXO�GZM�O�T�IJEHe=O
O�GLILE#Y)W^ILO�G�j�W�\P�,W�DXOsM�DXO�GLO�\=ILO��ÅE#\,Ð�W�?PUcO u R��9DXKPYðI¢BPEHG5jNEcICT�W=\Å?¾OsGLO�O�\)I¢B�W�ICM�DXO���EcT�ILEce�O¹M�K�nhO�D£EHG	GZ��M�O�DXEcKNDhW�U#YbK=GLI
W�UcnCW5@NGbn©BPO�\ÂO�GLILE#Y)W�ILEcKN\ÜEcG,?�@ÜÍ¿ÊaRgÐCBPEcG)T�KP\=Ý9DLYbG)IZBPO2O�W�DXUcEcO�D)��EcGLT��PGJGLEcKN\:IZB�W^I)IZBPO½ésÍ"Í O�GLILE#Y)W�ILO�G7T�KN�PUc�
M�K=GLGLE#?PUc@½B�W�e=O©U#W�DXi=O�Dge�W�DXE#W�?PEcUcEcIz@,I¢B�W�\0IZBPO�ÍåÊ2O�GLIJE�Y7W�ILO�G�jPO�e�O�\0IZBPKP�PiNB)I¢BPOsU�W^ILILO�D£T�KN�PUc�,O�ÀÇBPE#?PEcI�E�\PT�KP\PGLEcGLILO�\PT�@�R
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W�\P�"Í¿èsfCr�j�é·ÍáÍ M�DXO���EcT�ILEcKN\PG W�DFO¹GZ��M¾O�DXEcKNDsE#\2IZBPO)Y)W�ÏXKNDXEcIX@0K�](T�KNY7M�W�DXEcGLKN\PG�Rsès\PO)K^]gIZBPO)DXO�W�GLKN\PG	]�KND©�PGJE�\Pi

}�p



ésÍ"Í nCW�G´IZBPOÅM�K=GLGLE#?PUcO½O�\P��K�i�O�\PO�EcIX@¿K�]�U�W=?�KN��D·]�KNDXT�OÅM�W�DFILEcT�E�M�W^ILEcKN\ÜexW�DFE�W=?PUHO�G5R¿ès\POäYbEciNB=IbIZBPO�DXO¢]�KNDXO)O�À�M�O�T�I
IZB�W�ICW�IhUcO�W�GLI']çKND	YbKN��O�UcGCn	EHI¢B0U�W=?�KN��D']çKPDXT�O¹M�W�DXILEcT�E#M�W�ILEcKN\ÉexW�DFE�W=?PUHO�GsM�DXO�GLO�\=I�j�ésÍ"ÍñM�DXO���EcT�ILEcKN\½YbEciNB=I©M¾O�D�]çKPDLY
]|W�E#DXUc@ÅnhO�UcU�RgÐCBPEcGCnhKN�PUc�½?�O�]�KNDaÍ"KP��O�UcG u UÇv�R � I(T�W=\,?�OsGLO�O�\�j�BPK�nhO�e�O�D�j�I¢B�W�IhIZBPOtS�Ê u Ê$k,M�DXO���EcT�ILEcKN\PGtW=DXOtM¾KNKPDXO�D
IZB�W�\0I¢BPOsÍåÊÜM�DXO���EcT�ILEcKN\PG�E#\½W�U#YbK�GJI©W�UcU�K�]aIZBPO�GLOsT�W�GJO�G�R

Ð	BPO�GLO)DXO�GZ�PUcILGsE#\P��EcT�W�ILO0IZB�W�I�IZBPO�DXO)W�DXObGLKNY[O ��E#YbO�\PGJEHKP\PG W�IsUcO�W�GLIsn�BPO�DXObEHI¹Y7W�ILILO�DXGsW0iNDXO�W^I©��O�W�Uan�BPO�IZBPO�D
O�GLILE#Y)W^ILEcKN\¿EcG)?=@¿Í¿Ê+KPD¹?=@åé·Í"ÍÙR � I´nCEcUHU�?�O0E�\=ILO�DXO�GJILE#\PiáIJKáO�À�MPUcKNDXO0n©BPO�IZBPO�D´IZBPEcG)l�E#\P�:K�]©DXO�G¢�PUHI)BPK�Uc��Gb]�KND
K�IZBPO�D´O�GLIJE�Y7W�ILO�G)E#Y)MPUcEcO��Á?�@¿��O�Y7W�\P�+M�W�DLW�Y[O�ILO�DXG�j�GZ�PT�B:W�G)O�Æ��PEcexW�UcO�\PT�O"GLT�W�UcO�G�j£O�U#W�GLILEcT�EcILEcO�GäW=\P�+YbO�W�GZ��DXO�GbK�]
E#\PO�ÆÇ��W^UHEcIX@�R"ÐCBPO�GLOÅW�DFOÅW�UcU(�PGLO�GbILK,n�BPEHT�BÛO�GLILE#Y)W�ILO��Û��O�Y)W�\P�:M�W�DLW�YbO�IJO�DXG¹W�DXOÅM��PI5Räf'O�GLO�W�DXT�B¿KP\"IZBPO�GLO)K=IZBPO�D
EcGLGZ�PO�G�EcG©T�KN\=ILE#\P�PE�\Pi1R

ê ��×- Ü "�3<�4:�����Të´�������×����������
� \¿I¢BPEHG)M�W�M¾O�D�jgW2i�O�\PO�DLW^UçjaDLW=\�l"IZB�DXO�O0��O�Y)W�\P�ÜGL@PGLILO�Y EcG O�GJILE#Y)W�ILO���R"ÐCBPEcG)YbKN��O�UCW�UcGLK"T�KN\=IZDXK=UHG·]çKPD��bIZBPO

M�K=GLGLE#?PEcUHEcIX@,K�]`\PKP\=w|O�ÀÇW�T�ICW�i=iNDXO�iNW�IJEHKP\�~N\PKN\=w|GLO�M�W=DLW�?PEcUcEHIX@0K�]�U#W�?�KN��D(]çKNDFT�OtM�W�DFILEcT�E�M�W^ILEcKN\0O¢Ú�O�T�ILG�~N\PKP\=w|GLO�M�W�DLW�?PEcUcEcIX@
K�]-K=IZBPO�D£i�KNKP��G�j�\PK�ICE#\PT�U#�P��O��"��E#DXO�T�ILUc@,E#\0IZBPOs��O�Y)W�\P�,GL@PGLILO�YÉ~ÇW=\P�ÅIZBPOsE#\=ã9�PO�\PT�ObK�]`BPKP�PGLO�BPK�Uc�½T�B�W�DLW�T�IJO�DXEcGLILEcT�G
O¢Ú�O�T�ILG�R�fhO�T�O�\�IaDXO�GLO�W=DXTmBsB�W^G�]çKPT��PGLO��´KN\�IZBPOgM�K=GLGLE#?PUcO'\PO�O��´ILKhT�KN\=IZDXK�U5]�KND�\PKN\=w|O�ÀPK�i�O�\PO�EcIX@sK�]NT�O�DXI¢W�E#\sO�À�MPU�W=\�W�ILKNDX@
exW=DXE#W�?PUcO�G�R:ÐCBPEcG)EcGLGZ�PO½EcGÅW=\�W�Uc@NGLO��+?=@ÜT�KN\P�3�PT�ILE#\Pi¿ILO�GLIJG¹]�KND´IZBPO,T�KN\PGJEHGJILO�\PT�@ÃK^]©Í¿Ê�O�GLILE#Y)W�IJO�G�RÃÐCBPO�GJO,ILO�GLILG
E#\P��EcT�W�ILO�IZB�W�I(\PKP\=w|O�ÀNK�i=O�\PO�EHIX@bT�W�\�\PK�Ih?�OsDL�PUcO��ÅKP�PI�R�q�G(W´DXO�GZ�PUcI�j�T�KPY)M�W�DLW�IJEHe=O©DXO�GZ�PUcILGhW�DXOCT�KNY7M��PILO��)K�]�exW�DXEcKN�PG
YbKP��O�U�GZM¾O�T�E�Ý3T�W^ILEcKN\"B�@�M�K�I¢BPO�GLEcG©ILO�GJILG©�PGLE#\Pi,?�K�IZB0Í¿Ê¿W=\P�áésÍ"Í O�GLILE#Y)W�ILO��½M�W=DLW�YbO�ILO�DFG�R

� ICEcGh]�KN��\P�½IZB�W^I'Y[K�GLIhK�]aIZBPOsO¢Ú�O�T�ILGCYbKN��O�UcUcO��¿W�DXOsE#Y)M¾KNDXIZW�\=IC��O�ILO�DJYbE#\�W�\�IJGCK�]a��O�Y)W�\P��j�nCEcIZB0I¢BPO¹M�K�GLGJE�?PUcO
O�ÀPT�O�MPILEcKN\2K�]`I¢BPO DLW�\�l7IZB�DXO�ObDXO�Æ��PE�DFO�YbO�\�I5RCÐCBPEcG©EcG�IZDL�PO¹n�BPO�IZBPO�DCI¢BPO¹O�GLILE#Y)W^ILEcKN\½YbO�I¢BPKN��K�UcK�i=@ä�PGLO��"EcG�ÍåÊåKND
ésÍ"Í:R�kPE�\PT�O0IZBPOÅBPKP�PGLO�BPK�Uc��GbE�\åIZBPO)�3W�IZW0GJO�ILG¹�PGLO��ÃW�DFOb]!W^E�DFUH@¿BPKNY[K�i�O�\PO�KN�PG�j$IZBPEcG DXO�G¢�PUHI´GZ��M�M�KPDXILG¹W,GJE�Y[EHU#W�D
Ý9\P��E#\PiÃ?=@ÙÊ�O�n�?�O�U¹ÈX}���{=��Ë¹�PGLE#\PiÃßhDXEcILEcGZBÜ�3W^IZW�R � \ÜGZ��Y)Y7W�DX@�j�EcI)IZBP�PG ��KPO�G)\PK�IbGLO�O�Y ILK¿Y)W�ILIJO�D�]�KNDsi�O�\PO�DJW�U
YbKP��O�U�GZM�O�T�EÞÝ3T�W�ILEcKN\2ILO�GJILE#\Pi[M���DJM�K�GLO�G	n©BPEcTmB0O�GLIJE�Y7W�ILEcKN\,YbO�IZBPKP�,EcG©�PGLO���Rn,	K�nhO�e�O�D�jNM¾O�DLB�W�MPGCI¢BPEHG	��KNO�G©Y7W�ILILO�D
W�UcKN\Pi)GJKNYbOsK�IZBPO�D'��E�Y[O�\PGLEcKN\PGsK�]aE�\=ILO�DXO�GJICILK)W�M�MPUcEcO��á��O�Y7W�\P�áDXO�GJO�W�DXT�BPO�DXG�R

q T�KNY)M�W�DXEcGLKP\0K�]`M�DXO���EcT�ILEce�ObM�K�nhO�D(��\P��O�D'IZBPOtW^UHIJO�DL\�W�ILEce�OsO�GLIJE�Y7W�ILEcKN\,D(éO�i�E#YbO�GgK�]�ÍåÊÛW�\P�½ésÍ"Í nCW�GhIZBPO�\
T�KN\P�3�PT�ILO���jaW�\P�ÜIZBPEcG¹E#\P��EcT�W�ILO��:I¢B�W�IsIZBPOb]�KNDLYbO�DsY[O�IZBPKN�:M�DXKP�3�PT�O�G¹GZ��M¾O�DXEcKNDbM�DXO���EcT�ILEcKN\PG�R½Ð	BN�PG�j$n©BPEcUcO,IZBPO�DXO
GLO�O�YbGhILKb?�O�O�eNEc��O�\PT�OsIZB�W^I(ésÍ"Í O�GLIJE�Y7W�ILEcKN\bEcG©DXO�Æ��PE#DXO��0KN\)I¢BPO©?�W�GLEcGhK�]-\PKN\=w|O�ÀPK�i�O�\PO�EcIX@ÅK�]�GLKPYbOCO�À�MPU�W=\�W�ILKNDX@
exW=DXE#W�?PUcO�G�j3I¢BPEHGh��KPO�G©\PK�IhGLO�O�YÎIJK[Y7W�l�OsW¹��EÞÚ�O�DXO�\PT�O·]çKND£IZBPOsM���DLM¾K�GLO�GCK�]aB�@�M�K�I¢BPO�GLEcG©ILO�GJILE#\Pi3jPKND�]çKNDhM�DXO���EcT�ILEcKN\�R
àÁBPO�IZBPO�DhIZBPEcG©DFO�GZ�PUcICi�O�\PO�DLW�UcEcGLO�G�ILKbK�IZBPO�D£O�GLILE#Y)W^ILO�GhGZ�PTmB,W^G(O�Æ��PEcexW�UcO�\PT�O)GJT�W�UcO�G©W�\P�,O�U#W�GLILEcT�EcILEcO�GsDXO�Y)W�E#\PGCILK)?¾O
W�\�W�Uc@PGLO���R
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