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Ç�ÈBÉ�Ê�Ê�Ë¦Ì¼ÉkÍ¦ÎBÏ`ÉkÐ¦ÑcÒ&ÌkÈBÉ=Ð¦Ó¦ÌpÍsÎ`ÉkÐ�Ó�ÔÕÍ�ÌkÊ�Ó�Ô×Ö=Ô×Ø;É�Ó�ÔÕÌkÈ�Ó¦ÑcÍ¦Î�È�ÔÕÙpÚZÑ�ÔÕÐdÊ�Ë¦ÌkÊjÌnÐ¦ÑcÒ�Û¯ÌkË5Ö�ÑcÒGÜ
ÔÕÍ'É�Ý{Ö=ÔÕÍMË¦Ì;ÞrÉcß¼Ñ�Ô×Ö�É�ànÔ×È�àZáãâ¶ÎZÑBÉ�Ê�Ê�Ë¦Ì¼ÉkÍsÎ?ÔÕÐ=Ï`ÉkÐsÑcÒ¾ÌkÈ+Ó�ÎZÑeÔ×ÈpÓ¦ÑMànËsÉ�Ý�ÑcÙpÚ`É�Ó�ÔÕÌkÈZÐ�Ì�Û<Ó�ÎZÑ
ÑMÝÕÑcÍMÓ�Ë¦ÌkÖ�É�ànÈZÑMÓ�ÔÕÍ�Ô×ÈKß¼ÑMË¦Ð¦Ñ�Ð¦Í'É�Ó�Ó¦ÑMË�Ô×È�àZá·Ç{ÛtÓ¦ÑMË,ÒOÔÕÐsÍMË¦ÑMÓ�Ô×Ø;É�Ó�ÔÕÌkÈ�Ì�ÛxÓ�ÎZÑ{ÍcÌkÈpÓ�Ô×ÈKÚZÌkÚZÐrÖ�ÌGÒ�ÑMÝXäKÓ�ÎZÑ
Ê�Ë¦ÌkÏ�ÝÕÑMÖåÐ¦ÌkÝ×Ú�Ó�ÔÕÌkÈoÔÕÐ	Ë¦ÑcÍ'ÉkÐ�Ó=ÉkÐhÉ3ànÝÕÌkÏ`É�Ý¶ÌkÊ�Ó�Ô×Ö=Ô×Ø;É�Ó�ÔÕÌkÈæÊ�Ë¦ÌkÏ�ÝÕÑMÖ&áBÇçÛ�Ú�ÈZÍMÓ�ÔÕÌkÈ`É�Ý�ÔÕÐhÍcÌkÈOÜ
Ð�Ó�Ë�ÚZÍMÓ¦ÑcÒ�ÌkÈ�Ó�ÎZÑ	Ï`ÉkÐ¦ÔÕÐ�Ì�Û¶É�èºÉ�Ë�é¼Ì'ßBËsÉ�ÈZÒ�ÌkÖëê`ÑMÝÕÒBÖ�ÌGÒ�ÑMÝ%É�ÈZÒ�Ö=Ô×È�Ô×Ö=Ô×Ø'ÑcÒºÏKì�É�à¼ÑMÈZÑMÓ�ÔÕÍ
É�Ý×à¼ÌkË�Ô×Ó�Î�Ö&á�íîÈBÌkË¦Ò�ÑMË�Ó¦Ì�Ë¦ÑcÒOÚZÍcÑ	Ó�ÎZÑhÍcÌkÖ=Ê�Ú�ÓsÉ�Ó�ÔÕÌkÈ`É�Ý½ÝÕÌ¼ÉkÒxäxÉ�Ö�ÌpÒ�ÑMÝ½Ì�Û%Ó�ÎZÑ	ÍMË¦ÌnÐ¦Ð�Ð¦ÑcÍMÓ�ÔÕÌkÈ
Ì�ÛdÓ�ÎZÑ�Ï�ÔÕÌkÝÕÌkànÔÕÍ'É�ÝrÏEÌGÒOì�ÔÕÐ
ÍcÌkÈZÐ�ÔÕÒ�ÑMË¦ÑcÒxá&íîÈ Ó�Î�ÔÕÐ	ÞrÉ'ì¼ä�Ó�ÎZÑ�Ô×ÈKß¼ÑcÐ�Ó�Ô×àKÉ�Ó�ÔÕÌkÈ¾É�Ë¦Ñ'É&ÔÕÐ�Ý×Ô×Ö=Ô×Ó¦ÑcÒ
ÏKì&Ð¦ÑMÊ`É�ËsÉ�Ó�Ô×È�à�Ó�ÎZÑ
ÐsÍ'É�Ó�Ó¦ÑMË�Ô×È�à�ÍcÌkÈpÓ�Ë�Ô×Ï�Ú�Ó�ÔÕÌkÈºÌ�Û,É=ê�ïOÑcÒ3Ë¦ÑMànÔÕÌkÈBÚ�ÈZÒ�ÑMË�Ó¦ÑcÐ�ÓdÛ�Ë¦ÌkÖðÓ�ÎZÌnÐ¦Ñ	Ì�Û
ÌkÓ�ÎZÑMË	Ê`É�Ë�Ó¦Ð.Ì�ÛdÓ�ÎZÑ�Ö�ÌpÒ�ÑMÝXáºñGÌkÖ�Ñ�Ê�Ë¦ÑMÝ×Ô×Ö=Ô×È`É�Ë�ì Ë¦ÑcÐ¦Ú�Ý×Ó¦ÐhÍcÌkÈZÍcÑMË�È�Ô×È�à É&Ó~Þ�Ì�Ü~ÒOÔ×Ö�ÑMÈZÐ¦ÔÕÌkÈ`É�Ý
Ö�ÌpÒ�ÑMÝ·Ì�Û�É�ÎKÚ�Ö�É�ÈºÓ�ÎZÌkËsÉ�ïºÉ�Ë¦Ñ	Ë¦ÑMÊjÌkË�Ó¦ÑcÒxá<ñpÚZÍsÎ É�Ï�ÔÕÌkÝÕÌkànÔÕÍ'É�Ý·Ð�Ó�Ë�ÚZÍMÓ�Ú�Ë¦ÑhÔÕÐ�Ô×ÈZÐ�ÊEÑcÍMÓ¦ÑcÒ�Ïpì
Ó�ÎZÑhÊ�Ë¦ÌkÊEÌnÐ¦ÑcÒBÓ¦ÌkÖ�ÌkànËsÉ�Ê�Î�ÔÕÍ�É�Ê�Ê�Ë¦Ì¼ÉkÍ¦Î�Ô×ÈºÌkË¦Ò�ÑMË�Ó¦Ì�Ò�ÑMÓ¦ÑcÍMÓ<É�ÈZÒ�ÝÕÌpÍ'É�Ý×Ô×Ø'Ñ	Ó�ÎZÑhÊ�Ë¦ÑcÐ¦ÑMÈZÍcÑhÌ�Û
É�ÈoòMÌkÏOó�ÑcÍMÓ;òSÖ�ÌpÒ�ÑMÝ×Ô×È�à�É.Ó�Ú�Ö�ÌkË'á

ôoõ�öø÷�ù|úKû�ü ¡
loUt��NVLnýSDkHGP3���BDG²OU gj²jY½loP�iEUt�kDpF¶����Dp²OUtgj²EY���g�HOP�NVTQPºC���DpJVJVP�NQUtgj²jY·¸�P�gjP�JVUt��f	Ft²OLONQU JV±j�BT�Y7¹.�EJVUI�

�BU þkDpJVUtLOg�q5NVLOÿjF P��3T��
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� ±jP�g JV±jP �jUtLOgEP�P�NQUtgj² ý�LON�� ÿ����%DGNVTQP�g¿DGgji��ODG��LOÿjU<DG�E��P�DGNVP�i¿U g1�n�O�O���Õ�
	îY{UIJeTVP�P��3P�iøJM±xDKJ
JMP��c±jgjU��Z°jP�T ÿxDGTVP�i LOg1Utg�JMP�NVNQLO²�DpJVUtgj²?�BU ��NVLný�DkHOP�Tºý�LO°jF i1±xDkHOP¾�jNQL¼H`U ijP�i gjP;ý DGgEi1��Lný�P�NQ�X°EF
JML`LOFtT��XLGN3�3P�iEUt�kDpF<ijU�DG²GgjLOTQJVUt��T���
	Lný�P;HOP�N�Y�LOgjP6TV±jLG°jFti ��LO�3�xDGNQP6JV±jP6NVP�FtDpJMP�i¿iEP�HOP�FtLO�E�BP�gZJVT
ý�U JV±?JM±ELOTVPºLp�SJM±jP���LO�3�j°EJVP�NVU þ�P�iãJMLO�3LO²ONVDG�j±����zR ��� Utg?JV±jP��3P�iEUt�kDpF��jP�Fti½�m��gãJV±jP �G�GT�YrJM±EP
}	DpijLOgæJMNVDGgjTQ�XLGNV� ý�DGT�NVP;��ijUtTQ��LnHOP�NVP�i DGgji?D6gEP�ý P�NMD Utg¾ijU�Dp²OgjLOTsJMUt�eNVDGijU LOFtLO²p�oý�DGT�±jP�NVDGFtijP�i�«��	�� ��	î����gø�~DG��J�Y��XP;ý/�OP�DGNVTBF�DpJVP�N�Y{JVLO�BLG²ONMDG�E±jT�ý�P�NVPoDGFtNQPkDGi��øDkHGDpUtF�DpÿjFtPBUtgøTVP;HOP�NVDGF	DGiEHpDGgj��P�i
ijU�Dp²OgjLOTsJMUt��°EgjU JVT3Lp�=Ut�3��LGNQJcDpgZJ�±jLOTV�EU JcDpFtT�Y�DGgji7YSDGÿ�LG°EJ&JMP�g �OP�DGNVTBF�DpJVP�N�YSR � ±xDGTBÿ�P���LO�3P6D
NVLO°�JMUtgEP.ijU�Dp²OgjLOTsJMUt�=�3P�JV±jL`i7�
¹.goJM±EP���LOg�JMNMDpNQ�OY­�3Ut��NQLnýSDkHOP��BP�ijUt��DGF·Ut�BDG²OU gj²eUtT
TQJVUtF F7��LOgETVUtiEP�NVP�iæDGg���P��3P�NQ²OUtgj²��=JVP��c±jgjU��Z°jP
DGgji¾P���P��;JMUIHOP&ijUtP�FtP���JMNQUt��NQP���LOgjTQJVNV°j�;JMU LOgjT�DGNVP�HGP�Ns�¾ijU��3��°EF J.JVL6ÿ­PeLOÿEJMDGUtgEP�i7��

Lný�P;HOP�N�Y�TQLO�3P�Z°jU JVPhUtg�JVP�NVP�TQJVUtgj²�NQP�TQ°jF JVT�YEU gj��F °jijU gj²���FtUtgEUt�kDpFxP;����P�NVU �BP�gZJMDpJMU LOgjT�Y�±xDkHGP=ÿ�P�P�g�NVP���P�gZJVF ��LOÿEJcDpUtgjP�i
Utg JV±jP¾�kDGTQP?LG��ÿjNQPkDGTsJoiEU�DG²OgELOTVU T�ÿZ� °jTVU gj² �XL`��°ETVUtgE² JMP��c±EgjU��Z°jP�T�� ��	I���I�k� 	î� ��g JM±EP?Dp°EJM±jLGNVT
!
LO�jU gjUtLOg½Y·TVLO�3P&LG�SJM±EP3�~DG�;JMLONQT=JM±xDpJ�±xDkHOPBFtU �BUIJMP�ioJM±jP3NVP�DGFd�kDG�xDpÿjUtF U J�� Lp�S�3Ut��NQLnýSDkHOP3�3P�ijU �kDGF
Ut�BDG²OU gj²�JMP�gji�gEL¼ý JVL	NQP�ij°E��P�JV±jP�U N%Ut�3�xDG��J%LGg�JM±EP�ijP;HOP�FtLO�j�3P�g�J�LG�xU ��DG²GUtgj²STs�`TQJMP��BT�� � ±jP"�xNVTsJ
DGTV�­P��;J���LOgj��P�NVgET�JM±EP	ijP�TVU ²Og�Dpgji�NQPkDGF UtþkDKJMUtLGgeLG�7P#�B��UtP�gZJ�UtF Ft°j�3UtgjDpJMU LOg|»p�3PkDGTQ°jNVP��BP�g�JrTs��TsJMP��BT��
C�P�HGP�NVDGF=P
�Z°jU �j�BP�g�JMT�±xDkHOP¾ÿ­P�P�g NQP���P�g�JMF � ijP�HGP�FtLG��P�i7Y	ý�±jU �c±#DGNVPæÿxDpTVP�i#ÿ­LGJM±1LOg#DGNQNMDk�`T LG�
�jNVLGÿ�P�T$�I�O�#	�DGgji LGg �3PkDpTV°jNQP��3P�g�J&�kDG�3P�NVDGT�ý�UIJM±øDGiEHpDGgE��P�iøTQP�gjTQLON&��DpJVNVU ��P�T%�I�n� 	��Õ�n��	î� � ±jP
�BL`ij°jFtDpJMP�i?TQ�kDpJQJMP�NVUtgE²mJMP��c±jgjU��Z°jP&�I�k��	�±xDpT�ÿ­P�P�g P#�3��UtP�g�JMF �ãDG�j�EFtUtP�iãDpT�ý�P�FtFî� R�LOgETVP
�Z°jP�g�JMF �GY
JM±jP=�~DGTsJ
DGgjioDG����°jNMDKJMP�DG�
�Z°jU TVU JVUtLOg�Lp�rTVDG�B�EFtP�T<Lp��JV±jP�TQ�kDpJQJMP�NVP�ioP�F P���JVNVLO�BDG²OgEP�JMU �'�xP�Fti UtT<gjLný
D��XPkDGTQUtÿjF PhJcDGT��|�
�x°jNQJV±jP�NQ�BLONQPGY�DGT��~DGN�DGT�JV±jPBLpJM±jP�N���NVU JVUt��DGF5��LGUtg�J�UtT���LOgj��P�NQgjP�i7Y�JM±xDpJ�UtT=JV±jP�ijP;HOP�FtLO�j�3P�g�J�LG�
P���P��;JMU HGPºDGgEi DG����°jNVDpJMPBUtg�HOP�NVTVU LOg �jNQL���P�ij°ENVP�T�Y¶TVU ²OgjU(�x�kDGg�J�DGiEHpDGgj��P�T��kDGg ÿ­P3NVP�²GUtTQJVP�NQP�i7�6µ�P'�
TVU ijP�JV±jPeDp�XLONQP��3P�g�JMU LOgjP�im�XL���°jTVP�i¾DG�j�jNQL�DG�c±jP�T�Y7ý�±jU �c±æTVLº�~DGN	±xDkHOP&DG�c±EUtP�HGP�i JV±jP�ÿ­P�TQJ�NQP�TQ°jF JVT
�XLON�ÿjNQPkDGTsJ3�kDGgj��P�NQT�YSLGJV±jP�NeU g�HOP�NQTVU LOg¿�ENVL`��P�iE°jNVP�T�DGNQP�gjLný TQ°)�3��UtP�g�JMF �ãJMP�TsJMP�i¿JML¾ÿ­P ��LOgjTQUti��
P�NQP�i?DGT���LGJVP�g�JMUtDGF�JVL�LGFtT.U g+�3P�iEUt�kDpF5DG�j�jF Ut��DpJMU LOgjT���fh�3LOgj²ºJV±jP��6Y%UtgæJM±jP&�jNQP�TQP�g�J��jDG��P�N�Y·JM±EP
DG°EJV±jLONVT���LGgjTVU ijP�N�²OFtLOÿjDGF5LO�EJVUt�3UtþkDKJMUtLGgæ�jNVL`��P�ij°jNVP�T*�Õ�¼� 	Õ�+�Õ�n� 	î� � ±EP�Ut�3�3P�ijUtDpJMP&DGi�HGDpgZJMDG²OPBLG�

�



JM±jP�TVP�JMP��c±EgjU��Z°jP�T.UtT
NVP�F�DpJVP�ioJVLBJV±jP�U N	��DG�xDGÿjU FtUIJMUtP�TSLG�,�jgjijUtgE²BJM±EP�²OF LOÿxDGF·�3UtgjU ��°j� LG�dDB²GU HOP�g
�X°jgj�;JMUtLGgxDGFz�¿C�U gj��P�JV±jPoU g�HOP�NQTVPoTV�kDKJVJMP�NVU gj²?�ENVLOÿjF P�� �¯ý�±jUt�c±¿NVP��jNVP�TVP�g�JVTBJM±EPoÿxDpTVUtT&JM±EP�LONs�øLG�
�BU ��NQL¼ý�DkHOP3Ut�BDG²OU gj²�JMP��c±jgjU��`°EP�T � UtT�°jTQ°xDGFtFI� HOP�NQ�+UtF FI����LOgjiEU JMU LOgjP�i DGgji?±jUt²G±jF �mgjLOgjF UtgjP�DGN�Y·JM±EP
²OFtLGÿxDGF|�BU gjUt��°j����LGNVNVP�TV�­LOgjijTSJVL�JM±EP-��P;�EDG�;J.�	TQLOFt°�JMUtLGg7Y`ý�±EP�NVP�DGT�D�F L���DGF|�BU gjUt��°E��UtT�NVP�FtDpJMP�i
JML3D/�;�~DGF TVP0�.TQLOFt°EJVUtLOg�LGN�DGg1��DGNQJVU �~DG�;J.�p�
� ±jP��jNVU ��P<JML�ÿ­P��xDGUtie�XLONd±xDkH`UtgE²�JV±jP
²OFtLOÿjDGFETQLOFt°EJVUtLOgeU T�Y`DGTdU J¶UtT5ý�P�FtF��ZgjLný�g7Y�D�±EUt²O±jP�N5��LO�3�j°��
JcDpJVUtLOgjDGFEF L�DGi7�2
	Lný�P;HOP�N�YEU g3JV±jP
DG°EJV±jLONVT�!�LO�jU gjUtLOg½Y��BL`ijP�NQg&��LO�3�j°EJVP�NVT�DGgji&�X°EJV°jNVP���LG�B�j°�JMUtgE²
TQJVNV°j�;JM°jNQP�T�ý�UIJM±+TV°jUIJcDGÿEFtPeijP�TVUt²GgjP�i TQLG�¯J�ý�DGNVP&JML`LOFtT�Y·ý�UtFtFr��D��pPBUIJ���LGTVTVU ÿjFtP3D$�Z°xDGTVU{NVP�DGF¶JMU �BP
Ut�BDG²OU gj²jY,DGFtTQLmU gãJM±jPB�kDGTQPºUtg?ý�±jUt�c± JV±jP�°jTQ°xDGF F �+��LOgETVUtiEP�NVP�i JMU �BP'����LGgjTV°j�3UtgE²oLO��JMUt�3Utþ�DpJMU LOg
JMP��c±jgjU��Z°jP�T.DGNQP�DG�j�jF UtP�i½����goLONVijP�N<JMLBDG�c±jUtP;HOP�JM±jU T
NQP�TQ°jF J�YjJM±jP3�GP;�o�­LOU gZJVT
DGNVPp¡4�¦� � ±Z�`ÿjNQUtijU þkDK�
JMU LOg LG�dJM±EPeTQJML`�c±xDGTsJMU �e�jNVL`��P�ij°jNVPeý�UIJM± �~DGTsJ�ijP�JVP�NV�3UtgEUtTQJVUt��JMP��c±jgjU��Z°jP�T�Dpgji5�z� � ��DG�xDGÿEUtFtUIJ��6LG�
UtgjTQP�NsJMUtgE²6£�6tª­_;wzyK_'w{UtgE�XLGNV�BDpJMU LOg�U gZJVLeJM±jP��3L�ijP�Fz�
��g�JM±EUtTr�jDG��P�N�YGDhTQJVL��c±xDpTQJMU ��LO��JMUt�3Utþ�DpJMU LOg=JMP��c±jgjU��Z°jP�UtTr�ENVLO�­LOTVP�i7� � ±EP<DG�j�jNQL�DG�c±eU T�ÿxDpTVP�ieLGgeD
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q �rU ²O°jNQPe�O�
q5NVLGÿjFtP�� ²OP�LG�BP;JMNQ�­¡��Q£ � DG�;JM°xDGF½TV��P�gxDGNQUtLBDGgji1�V^ � ÿxDG���Z²ONQLO°jgji6�BP�ijUt°E�o�

q �rU ²O°jNQP����
C��c±EP��BDpJMU þ�P�i6±Z°j�BDGg�JM±jLONVDK���{R�LOFtLGNs��F P�HGP�F½NQP��jNQP�TQP�g�JcDpJVUtLOg �XLON3�Q£ � �­P�NQ�BUIJVJMUIH`U J��OY?C.EkYxDpgji�Q^ � ��LOgjij°j�;JMUIH�UIJ��OYjF ± @ � ¦B²îYxijUtTsJMNVU ÿj°EJVUtLOgjT��

q �rU ²O°jNQP��E�
C��c±EP��BDpJMU þ�P�i6JMP�TQJQ���kDGTQP�TV��P�gxDGNQUtLOT��SR�LOF LONs��FtP;HOP�F½NVP��ENVP�TQP�g�JcDKJMUtLGgmLG�,JM±jP�ijU P�F P���JVNVU �=�xDGNMDp�&�
P;JMP�NQT�ijU TQJVNVUtÿE°EJMU LOg �XLON8�V£ � TQ��P�gjDGNVU LZÅ­�ZU ijgjP��0ÆMYH�V£ � TV��P�gxDGNQUtLZÅ�FtUIHOP�N­ÆcY{DGgjiù�V£ � TQ��P�gxDGNVU LÅ���°jTV��FtP+Æc�

q �rU ²O°jNQP=�j�
¹.ÿD�QP���J�ijP;JMP��;JMU LOg+DGgjiæFtL`�kDKJMUtLGg6�3�Q£ � �·L`�kDGF Utþ�DpJMU LOgoP�NVNQLONhHOP�NVTQ°jT4Æ�LOÿD�QP���J¼ÆeDGNQPkD��XLON	ijU ���
�XP�NVP�g�J�TQ��P�gxDGNVU LOT��v�Q^ � ��JMP�NMDpJVU HOPoDG�j�ENVLk��Ut�BDpJMU LOgøLG�.JM±EP$Å¦LGÿD�QP��;J�ÆoFtL`�kDpJVUtLOgøij°ENVUtgE²?JM±EP
TsJML`�c±xDGTQJVUt��LO�EJVUt�3Utþ�DpJMU LOg��jNQL���P�TQT��

q �rU ²O°jNQP����
¹.ÿD�QP���J�ijP;JMP��;JMU LOg DGgji�F L���DpJMU LOg3�e�%L`�kDpFtUtþ�DpJMU LOg3P�NVNQLON�HGP�NVTQ°jTÇ�V£ � ijU P�FtP���JVNVUt�
�­P�NV�3U JQJMUIH�UIJ��� + w £2C � f �E _ ê C � f �E ì*É _ u w �,C � f �E ½ ê F � f � ì*É I|F � f � � DGgji¨�Q^ � ��LOgjiE°j��JVU H`U J��y� + w £,F � f � _ ê F � f � ì4É _u w �eF � f � ½ ê C � f �E ì É I|C � f �E � LG�,JM±EPHÆ�LOÿD�QP���J�Æ=DGgji �XLON<ijU(�½P�NVP�g�J�TQ��P�gjDGNVU LOT��

q �rU ²O°jNQP��E�
¹.ÿD�QP���J�ijP;JMP��;JMU LOg DGgji�F L���DpJMU LOg3�e�%L`�kDpFtUtþ�DpJMU LOg3P�NVNQLON�HGP�NVTQ°jTÇ�V£ � ijU P�FtP���JVNVUt�
�­P�NV�3U JQJMUIH�UIJ��� + w £2C s � f �E _ ê C s � f �E ì4É _ u w �eC s � f �E ½ ê F s � f � ì*É I�F s � f � � DGgji �V^ � ��LOgEij°j��JVU H`U J���� + w £eF s � f � _ê F s � f � ì É�_ u w �eF s � f � ½ ê C s � f �E ì É I C s � f �E � LG�,JM±EPHÆ�±jLOTsJQ��JVUtTQTV°jP+Æ�DGgji �XLON<ijU(�½P�NVP�gZJ
TQ��P�gjDGNVU LOT��
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