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x�Ý á����/m2��l^o���rt���b��oqn&m�� | rt���/}Ö� | ���/m2� àe�?��rs��m2m�l$rt�?� ��¯ ÏyPxlOEyÌ?bAd^�õBWZ\_^�WfK ó [7^hVPC ü�VPFLM3C_WZc]D�Ffc�GqM3Ad^ ó FLK�^PM»n�QÎcdK�WfIJYHFLM3C_WZc ó n�D)M)^hYO�OÙO�O�O�OÙO�O�OÙO�O�OÙO:w��f®yPxlOÑwîQÎc=M)^hcoM ó [7^hVPC ü�VPFLM3C_WZc�D OÙO�O�O�OÙO�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO:w�AlyyPxlO¡  ¯�cqQScoM)^PefIJFLM)^hG ó nlD)M)^hY�Ffc�G ó FLKN^PMên�j}cdeZCEcd^P^PI�CEcde�sÛI3WlVX^hD3D	O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO:w�A^�yPxlO¡ �OEyúj}D)M3FL`]\ECEDJA�CEcde'M3Ad^1ë�WZFf\EDBKNWfIBM3Ad^ ó nlD)M)^hY OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO:w�A��yPxlO¡ �OÑw ý�^Xü�c�CicdeH¯�VPVPCiGd^hc=M3D÷O�OÙO�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO:w�A��yPxlO¡ �O¡  QÎGd^hcoM3C_KNnlCEcdegM3Ad^ ó n�D3M)^hY�þ�F$@hFLI�G�DmOÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO:w�A��yPxlO¡ �O¢��QÎc=M)^PefI�FLM3CEcde ó FLK�^PM»nÈCic=M)WH¯�IJVJA]C_M)^hVXM3adI3^ ó ^h\_^hVXM3C_WZcÈFfc�G ó n�D)M)^hY	?éIJFfG�^ ó M3a�G�CE^hD�O�OÙO:w�A��
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yPxlO¡ �O¡� ý�WlVPa�Y�^hcoM3CEcde«j}c=²lC_I3WZc�YH^hc=M3Ff\�¯�D3D3a�YH[�M3C_WZc�DgO�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO:w��$AyPxlO¡ �O¡A ó nlD)M)^hYgñ»ìé^P²f^h\éõB^��oa�CEI3^hY�^hcoM3D�ë�^hcd^PIJFLM3CEWZc O�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO:w����yPxlO¡ �O¨� QÎGd^hcoM3C_KNnlCEcde�þ�C_eZAlñ»ìé^P²f^h\<ý�^hD3C_eZcmFfc]G ó FLKN^PMên ª WZc�D)M)I�FfCEc=M3D O�OÙO�O�O�OÙO�O�OÙO�O�OÙO:w��L®yPxlO¡ �O¡� ó nlD)M)^hY ý�^hDJC_eZcÈFfc�GÈ¯�c�Ff\_nlD3CED�O�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO:w����yPxlO¡ �OÑ® ý�WlVPa�Y�^hcoM3CEcde ó nlD)M)^hY�ì�CEYHC_M3FLM3CEWZc�D�O�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO:wf®lyyPxlO¡ �OEyPx ó nlD)M)^hY ª ^PI3M3C ü�VPFLM3CEWZc�udprFfCEcoM)^hc�Ffc�VX^fu�Ffc�GÈj:²fWZ\EadM3C_WZc OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO:wf®fw
x�x ã¿��o�� | Ú�rt�?�Ìã¬p�p�rs��m����/�6o��?� á���p�rs��m����/�~Þ�âgã��<ä©ß � Ï ¯yfyLOEyÌ?bAd^1ë+^hcd^PIJFf\és:I3WlVX^hD3D�WfKÿ¯B[�[�\_n�Cicde ó ?�¯�prsîM)W«¯�VPVPCEGd^hcoMB¯�c�Ff\_nlD3CEDèOÙO�O�O�OÙO�O�OÙO�O�OÙO:wf®�AyfyLOÑw ª I3^hFLM3Cicde�M3Ad^�s:I3WhkdCEYHFf\�j:²f^hc=M ª A�FfCEcíO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO:wf®��yfyLO¡  ý�^Xü�c�CEc�e�M3Ad^ ó nlD)M)^hYm>@D�z�Ffc]GÈþ�F$@hFLI�G�DbQÎc=²fWZ\E²f^hGÈCEc�M3Ad^�ìéWZD3D´O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO:wf®��yfyLO¢�%ý�W�VPa]Y�^hc=M3CicdeHM3Ad^ ó FLK�^PM»n ª WZc=M)I3WZ\ ó M)IJa�VXM3adIJ^�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO:wf®f®yfyLO¡� ¯�c�Ff\_n2@hCEcde�M3Ad^�s}A=nlD3CEVPFf\<s:I3WlVX^hD3D0O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" LxZwyfyLO¡A ¯�c�Ff\_n2@hCEcde�M3Ad^�þ�C_eZAd^PIBìé^P²f^h\EDbWfK M3Ad^ ó FLKN^PMên ª WZc=M)I3WZ\ ó M)IJa�VXM3adIJ^mO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" Lx$�yfyLO¨�î¯0td^P³'�ÔWfI�G�DBFL`7WZadMbþ�CEc�G�DJC_eZA=M³\�CEFfDBFfc]GqjRkdFfY�[]\_^hD OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ly��yfyLO¡� ª W�WfIJG�CEc]FLM3C_WZcqFfc�G ª WZY«Y1a�c]CEVPFLM3C_WZc O�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" lyh®yfyLOÑ® ý�n�c]FfYHCEVPDbFfc�GmprC_efI�FLM3C_WZcqM)W«FHþ�C_eZAlñ»õ�CED)ï ó M3FLM)^HOÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" fwfwyfyLOEyPx�ë�^hcd^PI�FLM3CEcde«õB^hVXWZYHY�^hc�G�FLM3CEWZc�D�K�I3WZY M3Ad^ ª ¯ ó ?%¯�c�Ff\_nlD3CED O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" fw� yfyLOEyfyLjRkl[7^PIJCEY�^hcoM3Ff\ ª WZY�[�FLIJCED)WZc�D�WfK ª ¯ ó ?%³BCEM3Aq?éIJFfG]C_M3C_WZc�Ff\7¯�VPVPCEGd^hcoMB¯�c]Ff\_n�DJCEDÔO�O�OÙO�O�OÙO" fw��yfyLOEyhw ó a�Y«YHFLI3n O�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" fw��
x2� âf}����/l^}��t�trs���®�]oqn�m�� | � � l$rs��� åR"m�l^o���rs}���� ��� xyhw�OEyðò�[7^PIJFLM3C_WZc]D_\´FfD3^hGÈWZc ó ?�¯�prs5O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" � fwyhw�OÑw ý�^PM)^hVXM3CEcdeíý�^P²f^h\EWf[]Y�^hcoM�sÛIJW�VX^hD3DBt \iFh³BD�G�adIJCEc�e�ò�[7^PIJFLM3CEWZc�D OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" � ^�yhw�O¡  p·Ffc�FLeZCEcdeHWfI ª WZcoM)I3WZ\E\ECEc�e ª A]Ffcdef^.OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" � ��yhw�O¡ �OEyús}\EFfc�cd^hG ª A]Ffcdef^hDÈO�O�OÙO�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" � �Ayhw�O¡ �OÑw ô�cd[]\EFfc]cd^hG ª A�Ffcdef^hD OÙO�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" � �Ayhw�O¢�%td^P^hGd`�FfV3ï ª A]Ffc�cd^h\EDÕO�OÙO�O�O�OÙO�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" � ��yhw�O¢�dOEyú¯�a�G�C_M3D�Ffc]GÈs ^PI3KNWfI�YHFfc�VX^�¯�D3D)^hD3DJY�^hc=M3D OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" � f®yhw�O¢�dOÑw ¯�cdWZYHFf\_nfu]QSc�VPCiGd^hc=MPu�Ffc]Gq¯�VPVPCEG�^hc=MbQÎco²f^hD)M3C_eZFLM3C_WZc O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ^�Zxyhw�O¢�dO¡  õB^P[�WfIJM3CEcde ó nlD)M)^hYHD¬O�OÙO�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ^��yyhw�O¡� ô�D3CEcde�M3Ad^1td^P^hGd`]FfVJïèO�OÙO�O�O�OÙO�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ^���yhw�O¡A j:G]a�VPFLM3C_WZcÈFfc�Gm?éIJFfCic�CEcde O�O�OÙO�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ^��Ayhw�O¨� ª I3^hFLM3CicdeHFfc·ò�[7^PIJFLM3CEWZc�D ó FLK�^PM»nqprFfc]FLef^hY�^hc=M�s:\EFfc O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ^���yhw�O¡� ¯�[�[]\_nlCEcde ó ? ¯�p·s M)W�ò+VPVPad[]FLM3C_WZc]Ff\ ó FLKN^PMên O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ^�=®
x ��×Øo���oq��rt���Ö��oqn�m�� | o��?�à� z m���oqn�m�� | â � ��� � l^m � ¯�xy� �OEy`�÷A=n ó AdWZa]\EG�prFfc�FLef^PI�D ª FLIJ^�FL`�WZa�MbFfc�GqQÎc=²f^hD)M�CEc ó FLK�^PM»nq¤¾O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ��lyy� �OÑw%ë�^hcd^PI�Ff\éõb^���a�C_IJ^hY�^hc=M3D�K�WfI�¯�VJA]C_^P²�Cicde ó FLKN^PMênrë�WZFf\ED�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ����y� �OÑw�OEyúp·Ffc�FLef^hY�^hcoM ª WZYHYHC_M3Y�^hcoMbFfc�GÈìé^hFfGd^PIJD3A]C_[ OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ���Ay� �OÑw�OÑw ª WfIJ[�WfI�FLM)^ ó FLK�^PM»nqs WZ\ECEVXnùO�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ���Ay� �OÑw�O¡  ª WZY«Y1a�c]CEVPFLM3C_WZcqFfc�GÈõ�CED)ï�¯B³�FLI3^hcd^hDJD¬O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ����y� �OÑw�O¢� ª WZcoM)I3WZ\EDbWZc ó nlD)M)^hY�p·C_efIJFLM3C_WZcÈM)W;³�FLIJGmþ�C_eZAd^PIBõ�CED)ï OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ��f®y� �OÑw�O¡� ó FLK�^PM»nfu ª a�\_M3a�I3^fudFfc�G�\�\EFfY�^ O�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" �ALxy� �OÑw�O¡A ª IJ^hFLM3CEcdeHFfcmj��^hVXM3CE²f^ ó FLK�^PM»n ª WZcoM)I3WZ\ ó M)IJa]VXM3adI3^O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" �A��
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y� �OÑw�O¨� ?bA�^ ó FLKN^PMên�QScdK�WfIJYHFLM3CEWZc ó nlD)M)^hY OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ���xy� �OÑw�O¡� ª WZcoM3CEc�a�Ff\�QÎY�[�I3W�²f^hY�^hcoMBFfc�GÈìé^hFLIJc�CEcde OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ��Lwy� �OÑw�OÑ® j}G�a�VPFLM3C_WZc�u�?�IJFfCEc]CEcdedudFfc�G ª FL[�FL`]CE\EC_Mên«ý�^P²f^h\_Wf[]Y�^hcoM OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ��Lwy� �O¡  tÿCEc�Ff\<?BAdWZadeZAoM3D÷OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ��Lw

x�Æ ��á5â6��ã¬�bà'ç:ã¿� àVãäo������m~}�n0ob� � p�p�m2����n � �V��oqn�m�� | k�l�}���l^o�� �]� ¯y��dOEyÌþ�CED)M)WfI3n OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ��$�y��dOÑw ó ôV\ ó ¯�tÿj%ë�WZFf\EDbFfc]GÈõb^���a�C_I3^hYH^hc=M3D O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ��$�y��dO¡  ó ôV\ ó ¯�tÿj õBCED3ï±p·Ffc�FLef^hY�^hcoM�t�a�c]G�FfY�^hcoM3Ff\EDÝO�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ��L®y��dO¢� ó ^P[]FLI�FLM3C_WZcqWfKRs W;³´^PIJDÔOÙO�O�O�OÙO�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ��Lxy��dO¡� ª ^PI3M3C_ü�VPFLM3C_WZcÔO�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ��lyy��dO¡��OEy QÎc�C_M3CEFf\ ª ^PI3M3C ü�VPFLM3C_WZcÌO�OÙO�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ��lyy��dO¡��OÑw p·FfCEcoM3FfCEc�CEcde ª ^PIJM3C ü�VPFLM3C_WZc OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ��� y��dO¡A ¯�a�G�C_Mbs:I3W�VX^hG]adI3^hD�Ffc�GÈ¯�[�[�IJWZFfVJA OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ��� y��dO¨�îsÛIJWf`]\_^hY�õB^P[�WfIJM3CEcde�Ffc�G ª I�C_M3C���ad^hDqOÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ���Ay��dO¡� ª A�Ff\i\_^hcdef^hD+O�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ���Ay��dOÑ® ª WZcoM3CEc�a�Ff\<?�IJFfCEc�CEc�e'Ffc�Gmj:G�a�VPFLM3CEWZc O�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ���Ay��dOEyPxljRkl^hVPadM3C_WZcmFfc�G ª WZY�[�\ECEFfc�VX^+W;²f^PI�M3Ad^�ì�C_KN^ÙWfKRF ó a�`]YHFLIJCEc�^úO�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ����y��dOEyfyLì<^hDJD)WZc�DbM)W6\}^1ì<^hFLIJcd^hGÈKNI3WZY ó ô4\ ó ¯�tÿj O�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�O�OÙO�O�OÙO�O�OÙO" ����
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äBãè ä5îBòkäBïBâBã$ê÷ âBë�ìÁí�âOõBá âBã.ã$ìBá â
ã$ìÁã.í.â5õÁè=ç åBæ â*è à*ëBä5é�äBïBâ5êß(á à5é£âBø5ìBç õ�é�â5îÁèù àBí.äBè âÈè ä5îBò�ä�ñ�äBú

ç è5ç ãiõBá âBã.ã$ìBá ç û.âBë5êô ç í$ç îBç è ú�àBß�è ä5îBò�ñ*ðBç æ âü âBâ5õ*õÁâ5á ã�à5îBî â5æ(ß(á à5éõÁàBã.ã$ç åBæ â*ß(á äBï�é�â5îÁè ã$êã.í$á âBâ5î�è àÈí.à5îÁè ä5ç îý á à ô ç ëBâ¬é�âBã$ð

ä5îÁëÈß(á äBï5é�â5îÁè äBè(ç à5îBêâBþ�è â5îÁã$ç ô â*ëBä5é�äBïBâëBàBâBã$ÿBõBá â ô â�îÁè=ç îÁïOé�à5á âè àOá ìBõÁè=ìBá âOåÁâBß à�á â*è ä5îBòö ã�âOåBìBá ã.èBë5ç ä5õBðBá äBï5é

ß ä5ç æ ìBá âOõÁà5ç îÁèBë5ìBá ç îÁï

cedCf*gihkj�lHn����  y j ��hkj �k� gih5dC��j t�wk{ }i�ªh�gi� w gihkj�j�~�j0} w z y|{ d�} { u s }if¢��d wky·q j {�� gihkj ��wky|{Qw z s g|u t � j wk{ ��j0} w�s
� � hkj { ��� wky j z y|{ d�} � ¡��|hkj�~�j0} w d�}if�d�} t dC~Ld t g { u�j�~�j0} wk� d�}ªd w n

cedCf*gih�j�lHn��pd �´{ }|} s�wk{Qw j t ��d wky�q d w d�f {Qw d s } q j {�� gih�j ��t j � dCf*}|j t�w�s�� hkj { � wky j¤z y�{ d�}£n  y j � j q d w dCf {Qw d s }
q j {�� g|hkj ��{ h�j�j�« {�q ��uCj ��s�v�wky j qms*��w z s*q�qms } t j � d�f*} w j0z y }|d�¥Hgij ����{�� j t s } j�~�j0} w$® z y�{ d�} qmsLt j0u ��s�v
{ z�z�d t j0} wk� � � g|z y�{����O{ hkh�dCj�h � � v�s h j�« {�q ��u�j��X�|hkj�~�j0} w d�}if wky j¢z s } wk{ z w s�v¨qms d �kw gihkjm��d wky wky j q j wk{ u�g � j t
d�} wky j wk{ }i� � ¡ªz s*{Qw d�}|f�d w ��d wky ��u {Qw j z { h �¬s } ��w j�j0u s h��|h s ~Ld t dU}if q j �ky·� z�hkj�j0} �¤w�s z s } wk{ d�} v h { f q j0} wk�5� �
d�} w j�h�u s zk� � �µg � dU}if {m� gih �kw¦t d { � y h { f q�� � s ~�j�h t j � dCf*}��µd�}�z�hkj {�� d�}if wky j q j wk{ u wky d�z��H}|j �k�5� � { } t s �¬j�h {Qw d s } { u
�|h s z�j t gih�j � ��hkj t g|z�d�}|f wky j {�qms g|} w¤s�v �|hkj �k� g|hkj {��¤wky j wk{ }|� { f�j �5� n
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c s h wky d �ª� d q ��uCj·j�« {�q ��u�j²dU}È~ s uC~Ld�}if s }|uC¡ � y ¡ � dUz { u vµ{ d�u�g|hkj � � t j � dCf*}|d�}if w�s �|hkj�~�j0} w � g|z y v�{ dUu�gihkj �
� s hk� � �©j0u�u�np³¦g w j�~�j0} wky d �¯� d q ��uCj j�« {�q ��u�j s*q d wk�¯{ }V¡�z s } � d t j�h {Qw d s } s�vxv�{ z w�s h � d�} t dCh�j0z w uC¡�hkj0u {Qw j t�w�s
wky jªj�~�j0} wk� d�} wky j z y|{ d�}£n o } j�« {�q �OuCj s�v¯{ � s*�k� d � uCj�dU} t dChkj0z w�s h � ¡ ��w j q dUz vµ{ z w�s h�d � z s*q �¬j w d w dC~�j s h
  } { }�z�d { ux��hkj �k� gih�j � w�s d�}�z�hkj {�� j�j65�z�dCj0}|z�¡ wky|{Qw z s g|u t uCj {�t w�s } s�w�v�s u�u s ��d�}if wky j��Ou { } w�s h�j t g|z�j wky j
s ��j�h {Qw d�}if°��hkj �k� gih�j {��¢wky j wk{ }i� { f�j � n o � j0z s } t�vµ{ z w�s h q dCf yVw�� jªz y|{ }|f�j �¢s ~�j�h w d q j w�s wky jª��u { } w
t j � d�f*} wky|{Qw hkj0¥Hg|dChkj�� s hk��j�h ��w�s¢� ��j0} t�w d q j�}|j { h wky j wk{ }i��� y dUuCjpd w d � �|hkj ��� gih�dC��j t n

c s h q�{ u { } t d�} v.s h q¢{ u¬} s�wk{Qw d s } �¨v�s h¤hkj��|h�j � j0} w dU}if wky jpj�~�j0} w z y|{ d�} q¢{ ¡ªz s } wk{ dU} s }|uC¡ wky jpj�~�j0} wk��s h
wky j�¡ q¢{ ¡ { u ��s z s } wk{ d�} wky j�z s } t d w d s } �¤wky�{Qw u�j t·w�s�wky j�j�~�j0} wk� n-7�~�j0} wk� z�hkj {Qw j�z s } t d w d s } �¤wky�{Qw � { u s }if
��d wky j�«Ld ��w d�}if·z s } t d w d s } � �"uCj {�t�w�s j�~�j0} wk��wky|{Qw z�hkj {Qw jª}ij�� z s } t d w d s } � { } t���s�s } �µcedCf*gih�j�lHn�8 � n  y j
9;:=<?>A@CB=DEDFBHGJIEK j�~�j0} w uCj {�t��¤w�s @CB=DCDLBMKENOB=<IQPRNSK69TK-NU<V9;:=<?> z s } t d w d s }ª� y dUz y uCj {�t|�¤w�sXW I(9;:=Y[Z IQ:M>RI6<?K j�~�j0} w
� y dUz y uCj {�t|�¤w�s ��j { ��j0}|j t�q j wk{ uXz s } t d w d s } { } t ��smv�s h wky n

...Condition(s) \C]H^U_H` ab` ]H^Fc dCe Condition(s)Event
2 3

Event
1

Event

cedCf*gihkj�lHn�8���f s } t d w d s } � z { g � j�j�~�j0} wk� � y d�z y uCj {�t w�s }ij�� z s } t d w d s } � � y d�z y z { g � j v g|h wky j�h¨j�~�j0} wk� nCnCn

 y j t dbg�j�hkj0}|z�j � j w ��j�j0}�j�~�j0} wk�©{ } t z s } t d w d s } � d ��wky|{Qw j�~�j0} wk�¦{ hkj�uUd q d w j t d�} w d q j�� y d�uCj¨z s } t d w d s } �
��j�h � d �kw g|} w dUu ��s*q j j�~�j0} w�s z�z�gih ��wky|{Qw h�j � g|u wk� d�}·}ij�� s h�z y|{ }if�j t z s } t d w d s } � n¨c s h�j�« {�q ��uCj�� wky j wky hkj�j
z s } t d w d s } �¦wky|{Qw¯q g �kw j�«Ld ��w¤� j v.s h�j {�hO{�q�q¢{Q� uCj q dÁ« w gihkjp��d�u�u¬j�«H�Ou sHt j¢� wky j�j�~�j0} w5�¤{ hkj wky j hO{�q¢q�{Q� uCj
f {�� j � s h ~ { � s h ��wky j q¢� j0uC~�j � � { dCh0� { } t�{ �ks gih�z�j s�v dCf*}�d w d s }£n o }V¡ s }|j s h w � s�s�v¨wky j � j q¢{ ¡°j�«id ��w�v�s h
{ ��j�h�d sLt�s�v�w d q j � j v.s hkj wky j s�wky j�h� �5�ps z�z�gih ��{ } t uCj {�t|��w�s wky jmj�«L��u s*� d s }@n o }°j�~�j0} w � wky j¢j�«H��u s*� d s } �
z�hkj {Qw j � }ij�� z s } t d w d s } � � � g�z y {�� g�}|z s } w h s u�uCj t j0}ij�hkf�¡ s h w�s «LdUz z y j q d�z { u � dU} wky j { dCh0n

f { g �k{ u�d w ¡ qmsHt j0u ���O{�� j t�s }�j�~�j0} w z y|{ dU} � � s h t|s*q d�} s*��s hpu { ¡�j�h ��s�v�i ��d �k� z y j�j � j �¯{ hkj � d q ��uCj { } t
wky j�hkj v�s hkj { �|��j { u�d�}|fin�³¦g w�wky j�¡ { h�j w�sHs°� d q �OuCj { } t tis } s�w d�}|z�u�g t j�� y|{Qw d � }ij�j t j t w�s g|} t j�h ��wk{ } t
� y ¡ { z�z�d t j0} wk��s z�z�gih { } t¢yis � w�s �|hkj�~�j0} w�wky j q n iHs*q j�d q � s h wk{ } w u�d q d wk{Qw d s } � d�}�z�u�g t j¦hkj0¥Hg|dCh�dU}if t dChkj0z w
z { g �k{ uUd w ¡ h�j0u {Qw d s } �ky dC� � � � g �L� j0z w dC~Ld w ¡ d�} � j0uCj0z w dU}if wky j�j�~�j0} wk�mw�s d�}|z�u�g t j�� � g �L� j0z w d�~Hd w ¡�d�}�d t j0} w d v ¡Ld�}if
z y�{ d�}|d�}ifmz s } t d w d s } � � { } t j�«Lz�u�g � d s } s�ve� ¡ �kw j q d�z vµ{ z w�s h � n

j'kUj$kml npo;qRrts�uwvyx{z |Mx{}~o�uH�
 y j�z { g �k{ u@hkj0u {Qw d s } �ky d�� �¦� j w �©j�j0} wky j�j�~�j0} wk� d�}�j�~�j0} w z y|{ d�} q�sHt j0u � � s h � j w �©j�j0} t|s*q d�} s j �¨s h i ��d �k�
z y j�j � j � u�d�z�j ����{ hkj�hkj0¥Hg|dCh�j t¢w�s�� j t dChkj0z w¦{ } t u�d�}ij { h0�Hhkj��|h�j � j0} w dU}if wky j�} s�w d s } wky|{Qw¦wky j��|hkj0z�j t d�}|f j�~�j0} w
q g ��w¨y|{ ~�j s z�z�gihkh�j t�{ } t�wky j�uUd�}i�Ld�}if z s } t d w d s } �©q g ��w¨y|{ ~�j � j�j0}��|hkj � j0} w¦v.s h wky j � g ��� j0¥Hgij0} w j�~�j0} w¨w�s
s z�z�gihH�¦d v j�~�j0} w�o y|{�t } s�w�s z�z�gihkhkj t·wky j0} wky j v�s u�u s ��d�}ifmj�~�j0} w ³ � s g|u t } s�w�y�{ ~�j s z�z�gih�hkj t n o��¯� g|z y �
j�~�j0} w z y|{ dU} q�sHt j0u � j0}�z s gih { f�j u�d q d w j t } s�w d s } �¦s�v uUd�}ij { h¨z { g �k{ u�d w ¡�� { } t d w d �¦t db5�z�g|u wxs h¤d q � s*�k� d � u�j w�s
d�}|z s h�� s h {Qw j�} s }�u�d�}ij { h�hkj0u {Qw d s } ��y dC� � n*f s } � d t j�h wky j ��wk{Qw j q j0} w � iLq�s �Hd�}|f�z { g � j � u�g|}if�z { }|z�j�h0n	� i g�z y
{¢�kwk{Qw j q j0} w � s g|u t } s�w¤� j { u�u s ��j t d�} wky j j�~�j0} w$® z y|{ d�} qmsLt j0u s�v z { g ��{ u�d w ¡ � j0z { g � j wky j�hkj d � } s¢t dChkj0z w
hkj0u {Qw d s } �ky dC� � j w ��j�j0} wky j w � s nx� { }V¡ �kqms ��j�h �¦tis } s�w f�j w u�g|}if z { }�z�j�h { } t��ks*q j���j s ��u�j�� yis f�j w u�g|}if
z { }|z�j�h { hkj¯} s�w��kq�s ��j�h � n´± w d � ��d t j0u�¡ { z�z�j�� w j t � y|s �©j�~�j�h0� wky|{Qw�wky j�hkj�d ����s*q j¯hkj0u {Qw d s } �ky dC� � j w �©j�j0} wky j
w � s�{ u wkyis gif y d w¨q�{ ¡ � j�¥Hg|d w j�z s*q ��uCj�« { } t } s }|uUd�}ij { h0n

±$} {�t|t d w d s } w�s u�d q d wk{Qw d s } � d�} wky j w ¡H��j �´s�v z { g �k{ u�d w ¡�z s } � d t j�hkj t � wky j�z { g ��{ u v�{ z w�s h � d t j0} w d   j t g � d�}if
j�~�j0} w$® z y|{ d�} q�sHt j0u �xt j���j0} tms } wky j¯j�~�j0} wk�©wky|{Qw¦{ hkj�z s } � d t j�hkj t¢{ } t¢s } wky j � j0u�j0z w d s } s�v£wky j�z s } t d w d s } �
wky|{Qw uUd�}i� wky jpj�~�j0} wk� n�� wky j�h wky|{ } wky j�� y ¡ � d�z { u�j�~�j0} wk� d q�q j t d {Qw j0uC¡¢��hkj0z�j t d�}if s h t dChkj0z w uC¡�d�}È~ s u�~�j t d�}
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wky j¤u s*��� � yis ��j�~�j�h0� wky j¤z yis d�z�j s�v j�~�j0} wk��w�s d�}�z�u�g t j¦d �´� g �i� j0z w dC~�j { } tmwky j¤z s } t d w d s } �´� j0uCj0z w j t¢w�s j�«L��u { d�}
wky j�j�~�j0} wk� d � j�~�j0} qms h�j ��s n�7 { z y s�vewky j � j w � s u�d q d wk{Qw d s } � d � z s } � d t j�hkj t d�} w g|h�}£n

j'kUj$kUj �$z��'�Mrts�uRo���o�uH�)om����rt}mrts�uRom��������rt�[uR|
 y j � j0uCj0z w d s } s�v j�~�j0} wk��w�s d�}|z�u�g t j�d�} { } j�~�j0} w z y|{ dU} d �mt j���j0} t j0} wms } wky j ��w�s �|��dU}if°h�g|uCjªg � j t w�s
t j w j�h q d�}ij yis � vµ{ h ��{ z�� wky j � j0¥Vgij0}�z�j s�v j�«L��u { } {Qw�s h�¡ j�~�j0} wk� f s j � n o u wkyis g|f y wky j   h ��w j�~�j0} w d�}
wky j�z y|{ d�}°d �¯s�v�w j0} u {Q� j0uCj t�wky j NU<tNT9ON�:�9ONT<J�VI6�=I(<t9 s h DLBHB�9�@ :=¡�K(I � wky j � j0u�j0z w d s } s�v©{ }°dU}|d w d {Qw d�}|f¢j�~�j0} w d �
{ h � d w h { hk¡ { } t �|hkj�~Ld s g � j�~�j0} wk��{ } t z s } t d w d s } � z s g|u t { uC� { ¡ �¨� j {�t|t j t n

iHs*q j w d q j �¯wky j�d�}|d w d {Qw dU}ifmj�~�j0} w d �¯� j0uCj0z w j t � wky j ��{ z��V� { h t z y�{ d�}|d�}if ��w�s � �5�¤� j0z { g � j�d w h�j��|hkj � j0} wk�
{ w ¡V��j s�v j�~�j0} w wky�{Qw d ��vµ{�q d�uUd { h { } t°wky g � { z�z�j�� wk{Q� uCj {�� { } j�«L��u { } {Qw d s } v�s h wky j { z�z�d t j0} w s h d w d � {
t j�~Ld {Qw d s } v h s*q { �kwk{ } t|{ h t£¢ 2 8��=¤Bne±8} s�wky j�h¦z {�� j � � wky j¯d�}|d w d {Qw dU}if�j�~�j0} w¦s h©h sVs�w z { g � j¯d � z yis*� j0} � j0z { g � j
d w d �¢wky j   h ��w j�~�j0} w d�} wky j ��{ z��V� { h t z y�{ d�} v�s h�� y d�z y d w d �¢v j0u w�wky|{Qw���s*q j wky dU}if�z { } � j t|s }ij v�s h
z s hkhkj0z w d s }£n¦¥

 y j ��{ z��V� { h t z y|{ d�}|d�}|f q�{ ¡ { u ��s°��w�s � � j0z { g � j wky j�z { g �k{ u¦� {Qwky t d �k{ �|��j { h � t gij w�s u { zk� s�v d�} ®
v�s h q�{Qw d s }£n�§ {���q g ��� j0} � g|f�f�j ��wk��wky�{Qw�{ ��h { z w d�z { u@j�«L��u { } {Qw d s } v�s h�� y ¡ { z w d s } ��� ¡ s ��j�h {Qw�s h ��{ z w dC~�j0uC¡
d�}V~ s uC~�j t d�} wky j t ¡H} {�q d�z h�s � s�v j�~�j0} wk��{ hkj ��s²s�v.w j0} d t j0} w d   j t�{���wky j�z { g � j s�v�{ } { z�z�d t j0} w d ��wky j
t db5�z�g|u w ¡�d�}ªz s } w d�}Vg�d�}if wky j ��{ z�� w h { zk�Ld�}if � wky h s gif y � {�y g q�{ } ¢ 2 8���¤Bn

o   } { u�hkj {���s } � y ¡ { � h sHs�w z { g � jH� q�{ ¡ � j � j0uCj0z w j t d ��wky|{Qw d w d � � s uUd w d�z { u�uC¡ { z�z�j�� wk{Q� uCj {���wky j
d t j0} w d   j t z { g � j�n�� wky j�h�j�~�j0} wk��s h¤j�«L��u { } {Qw d s } �¨q�{ ¡ � jpj�«Lz�uUg t j tªs h�} s�w j�« {�q d�}ij t d�} t j�� wkyª� j0z { g � j
wky j�¡�h { d � j�d �k� gij ��wky|{Qw�{ hkj�j q ��{ hkh {��k� d�}if w�s wky j s h�f { }|dC� {Qw d s } s h�d wk� z s } w h { z w�s h � s h { h�j�� s u�d w dUz { u�uC¡
g|} { z�z�j�� wk{Q� uCj�n

 y j { z�z�d t j0} w h�j�� s h wxs } {�v h�dCj0} t u�¡   hkj �kyisHs�wktis ��} s�v@{�¨ n i n o h q ¡ y j0uUd�z s � w j�h s ~�j�h wky j�±8h { ¥Hd�} sQ®�h ¡
� s }ij¤d�} 2H©�©Mª � v�s h´j�« {�q �OuCj�� t j � z�h5d � j � wky j¦z y|{ d�} s�v j�~�j0} wk� uCj {�t d�}|f w�spwky j �kyisHs�wktis ��}@n"±$}|z�u�g t j t dU} wky j � j
j�~�j0} wk� d �¯wky j v�{ z w�wky|{Qwpwky j y j0uUd�z s � w j�h���d�u s�wk�¯t d t } s�w z y�{ }if�j w�sªwky j�h {�t d s�v h�j0¥Vgij0}�z�¡ hkj0¥Hg|dChkj t d�} wky j
} sQ®�h ¡�� s }ij�� y j0} wky j�¡²j0} w j�hkj t d w � wky j�¡ �kwk{ ¡�j t�s } wky j�j0}ih s g w j v hkj0¥Vg|j0}|z�¡ � n iHw�s �|��d�}|f {Qw wky d � j�~�j0} w
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Protective barriers to control flow
after release of hazard.  Acceptable
downtime of individual barriers
selected according to predicted
overall risk of major accidents.

Critical event:
Hazard releasecause

Root Causal
chain flow of effects

Accidental Target
victim

Public
barriers
FlowLoss of control of

major energy balance

Government

of evaluation philosophy

Staffing and management
performance as assumed for risk
analysis.  Explicit priority ranking
with reference to risk analysis.

Safety reviews, accident analyses,
comparisons across branches,
international state of the art.

Regulators, Branch Associations

Industry standards, operational Incident reports, review of company
practices, organizational structure
and internal audit practice and results

Acceptance criteria, industry
standards and regulations

Documentation of system design
basis, analysis of accident scenarios,
prediction of overall risk to society.

System Operation
System Design

and Analysis

Company
Operational reviews with emphasis
on compliance with preconditions
for safe operation.staffing, and work resources

management performance, plant
Company policy with respect to

Management

Workload and plan evaluations.
and unusual occurrences. 
maintenance of defenses, incidents, 
Logs and work reports emphasizing 

according to safety preconditions.
specifications.  Work plans 
work resources according to
Staffing, competence, and 

maintenance.
operational practice, in particular for
respect to staffing, competency, and
Preconditions of safe operation with

Staff

and repair
test, calibration, equipment faults, 
of protective systems; records of
Observations on operational state

barriers.
maintenance of safety 
Test, calibration, and

and repair time.
terms of acceptable test intervals 
Preconditions of safe operation in

Safety legislation, definitionPublic Opinion

specifications and constraints,
regulations

Work and Hazardous Process
Chain of Events
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¶�·J¸�¹�º ®�»½¼J¾ ¸�¿CÀÂÁ�¿X¸�Ã ¾�Ä ÁJÅ�Æ » ¸ ¾ ºÂÇÈÁJÅ ¼JÉÊÉÊË ¿X¸�¹:º ¾=ÄÍÌ ¸ÊÅ�¸ÎÁÏ¹Ð¸ÎÁJÅ ¾ ¸Ê·J¸ÊÅ ¼ Ã É ÁÏÀÂÑvÁÏ¹X¸�¹:º ¾ Ç ¼JË Ã�Ò�Ãi¸ ¼ ¿ Ë ¹XÓÔºMÁ ¼
¾MÕ�¾ ºM¸�À|Ç ¼JË Ã�ÖXÅ�¸×ÁJÅ ÌÐ¼ÙØ�¼ Å�¿ÛÚ�Ü ÉÊÉÊË ¿X¸�¹�ºÝÀÂÁ�¿X¸�Ã ¾Þ¼ ¹Ð¿�¸"ßdÑPÃ ¼ ¹ ¼ º Ë ÁÏ¹ ¾ÞË ¹�·JÁÏÃi· Ë ¹XÓTÁÏ¹ÐÃ Õ=¾�Ë ÀÂÑ½Ãi¸ É�ÌÐ¼JË ¹ ¾ ÁJÇ¥Ç ¼JË Ã�ÖXÅ�¸
¸Ê·J¸�¹�º ¾ Ò Ì Á Ä ¸Ê·J¸ÊÅ Ò ÉÊ¼ ¹�¸ ¼J¾�Ë Ã Õ À Ë�¾�¾�¾ Ö » º�Ã�¸ ¼ ¹Ð¿ É ÁÏÀÂÑPÃi¸"ß É ÁÏÖXÑ½Ã Ë ¹XÓ ¾�¼ ¹Ð¿ Ë ¹:ºM¸ÊÅ ¼JÉ º Ë ÁÏ¹ ¾<¼ ÀÂÁÏ¹XÓIÇ ¼JË Ã�ÖXÅ�¸�¸Ê·J¸�¹�º ¾
¼ ¹Ð¿IÁÏÀ Ë ºÛ¸�¹:º Ë Å�¸�Ã ÕY¼JÉÊÉÊË ¿X¸�¹�º ¾�Ë ¹�·JÁÏÃi· Ë ¹XÓÝ¹XÁ É ÁÏÀÂÑvÁÏ¹X¸�¹�ºEÇ ¼JË Ã�ÖXÅ�¸ ¼ º ¼ Ã�Ã�Ú�à Ì ¸}¸Ê·J¸�¹:ºrá »P¼J¾ ¸�¿[ÀSÁd¿X¸�Ã ¾ ¿X¸Ê·J¸�ÃiÁJÑv¸�¿
ºMÁ=¸"ß�Ñ½Ã ¼JË ¹âÑ Ì:Õ�¾�Ë�ÉÊ¼ ÃvÑ Ì ¸�¹XÁÏÀÂ¸�¹ ¼äã�ÄÍÌÐË�É�Ì º Ì ¸ Õ ¿XÁ Ä ¸�Ã�ÃÈå ¼ Å�¸ Ë ¹ ¼ ¿X¸�ædÖ ¼ ºM¸�ºMÁ¯¸"ßdÑ½Ã ¼JË ¹ ¼JÉÊÉÊË ¿X¸�¹�º ¾ÍË ¹�·JÁÏÃi· Ë ¹XÓ
ÁJÅ�Ó ¼ ¹ Ë�Ø�¼ º Ë ÁÏ¹ ¼ Ã ¼ ¹Ð¿ ¾ Á ÉÊË�¼ ÃdÇ ¼JÉ ºMÁJÅ ¾�¼ ¹Ð¿ Ì ÖÐÀ ¼ ¹T¿Ð¸ ÉÊË�¾�Ë ÁÏ¹ ¾�¼ ¹Ð¿ ¾ ÁJÇ�º ÄÞ¼ Å�¸�¿X¸ ¾�Ë ÓÏ¹o¸ÊÅ�Å�ÁJÅ ¾<Ë ¹ ÌÐË Ó Ì Ã ÕI¼ ¿ ¼ Ñ½º Ë ·J¸JÒ
º Ë Ó Ì º�Ã Õ á É ÁÏÖXÑ½Ãi¸�¿ÛÒ Ë ¹�ºM¸ÊÅ ¼JÉ º Ë ·J¸�Ã Õ1É ÁÏÀÂÑ½Ã�¸"ß ¾ Á ÉÊË ÁJºM¸ É�Ì ¹ Ë�ÉÊ¼ Ã ¾MÕ�¾ ºM¸�À ¾�þ ¹ ¼ ÀÂ¸�Ã Õ Ò�º Ì Á ¾ ¸ ¼JÉÊÉÊË ¿X¸�¹:º ¾ Å�¸�Ã ¼ ºM¸�¿ZºMÁ
º Ì ¸Ý¹X¸ Ä Ç ¼JÉ ºMÁJÅ ¾�ã ¿X¸ ¾�É Å Ë�» ¸�¿ Ë ¹Âç ÌÐ¼ ÑÐºM¸ÊÅÝè å Ë ¹[º Ì ¸ É�ÌÐ¼ ¹ÐÓ Ë ¹XÓY¸�¹:· Ë Å�ÁÏ¹½ÀÂ¸�¹:º Ë ¹ ÄÍÌÐË�É�Ì ¸�¹ÐÓ Ë ¹X¸Ê¸ÊÅ Ë ¹ÐÓ Ë�¾ º ¼ Æ Ë ¹XÓ
Ñ½Ã ¼JÉ ¸JÚ

à Ì ¸ ¾ ¸ ¼ Å É�Ì Ç�ÁJÅ ¼ ¹X¸ Ä ÀÂÁ�¿X¸�Ã�ÒXÅ�¸ ¾ ÖÐÃiº Ë ¹ÐÓ Ë ¹Îº Ì ¸ ¼JÉÊÉÊË ¿X¸�¹:ºmÀÂÁ�¿X¸�ÃEÑÐÅ�¸ ¾ ¸�¹:ºM¸�¿ Ë ¹8é ¼ Å�º×ê�êÞÁJÇ�º Ì½Ë�¾Ý» Á�ÁJÆ©Ò
ÄÞ¼J¾ ¿XÅ Ë ·J¸�¹ »�Õ º Ì ¸�Ç�ÁÏÃ�ÃiÁ ÄÍË ¹XÓTÓJÁ ¼ Ã ¾Êë
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· ¼ Å Ë ÁÏÖ ¾ ÁJº Ì ¸ÊÅÍº Õ Ñv¸ ¾ ÁJÇ�Ç ¼JË Ã�ÖÐÅ�¸ ¼ ¹ ¼ Ã Õ�¾�Ë�¾ ºM¸ É�Ì ¹ Ë ædÖX¸ ¾ Ò½¿ÐÁ=¹XÁJº Ä ÁJÅ�Æ Ä ¸�Ã�ÃÛÇÈÁJÅ Ì ÖÐÀ ¼ ¹Î¸ÊÅ�Å�ÁJÅ ¾×¼ ¹Ð¿ÎÇ�ÁJÅ
¾ ÁJÇÈº Äõ¼ Å�¸ ¼ ¹Ð¿oÁJº Ì ¸ÊÅ ¾�Õd¾ ºM¸�À.¿X¸ ¾�Ë ÓÏ¹I¸ÊÅ�Å�ÁJÅ ¾ Ú�Üm¹ ¼ ÑÐÑ½Å�ÁJÑÐÅ Ë�¼ ºM¸�ÀSÁd¿X¸�Ã ¾�Ì ÁÏÖÐÃ�¿ ¾ ÖXÓJÓJ¸ ¾ º ÌÐ¼ÙØ�¼ Å�¿ ¼ ¹ ¼ Ã Õ�¾�Ë�¾
ºM¸ É�Ì ¹ Ë ædÖX¸ ¾ ºMÁ ¼ ÖXÓÏÀS¸�¹:º�º Ì ¸ ¾ ¸ Ç ¼JË Ã�ÖXÅ�¸"á »½¼J¾ ¸�¿ ÀÂ¸Êº Ì Á�¿ ¾=¼ ¹½¿ ¸�¹ É ÁÏÖXÅ ¼ ÓJ¸ ¼£ÄÍË ¿X¸ÊÅ=· ¼ Å Ë ¸Êº Õ ÁJÇIÅ Ë�¾ Æ
Å�¸�¿ÐÖ É º Ë ÁÏ¹[ÀÂ¸ ¼J¾ ÖXÅ�¸ ¾ º ÌÐ¼ ¹oÅ�¸�¿ÐÖÐ¹Ð¿ ¼ ¹ É"ÕI¼ ¹Ð¿oÀÂÁÏ¹ Ë ºMÁJÅ Ë ¹XÓXÚ¥ê�¹ ¼ ¿Ð¿ Ë º Ë ÁÏ¹ÛÒ Å Ë�¾ Æ ¼J¾�¾ ¸ ¾�¾ ÀÂ¸�¹�º Ë�¾¥É ÖXÅ�Å�¸�¹:º�Ã Õ
cPÅ�ÀSÃ Õ Å�Á�ÁJºM¸�¿ Ë ¹*º Ì ¸1ÑÐÅ�Á »½¼Ù»PË Ã Ë�¾ º Ë�ÉA¼ ¹ ¼ Ã Õ�¾�Ë�¾ ÁJÇTÇ ¼JË Ã�ÖXÅ�¸ ¸Ê·J¸�¹:º ¾ Ú ÜÞºMºM¸�ÀÂÑÐº ¾ ºMÁ ¸"ßdºM¸�¹½¿ É ÖXÅ�Å�¸�¹�º
Ñ½Å�Á »½¼Ù»½Ë Ã Ë�¾ º Ë�É Å Ë�¾ Æ ¼J¾�¾ ¸ ¾�¾ ÀS¸�¹:ºEºM¸ É�Ì ¹ Ë ædÖX¸ ¾ ºMÁ ¾ ÁJÇ�º ÄÞ¼ Å�¸ ¼ ¹Ð¿IÁJº Ì ¸ÊÅ�¹X¸ Ä ºM¸ É�Ì ¹XÁÏÃiÁJÓ Õ ÒÙºMÁÍÀ ¼ ¹ ¼ ÓJ¸�ÀÂ¸�¹�ºÊÒ
¼ ¹½¿ ºMÁ É ÁJÓÏ¹ Ë º Ë ·J¸�Ã ÕCÉ ÁÏÀÂÑPÃi¸"ß Ì ÖÐÀ ¼ ¹ É ÁÏ¹�ºMÅ�ÁÏÃ ¼JÉ º Ë · Ë º Ë ¸ ¾ÎÌÐ¼ ·J¸ » ¸Ê¸�¹ ¿ Ë�¾�¼ ÑÐÑvÁ Ë ¹�º Ë ¹XÓXÚ à ÌÐË�¾�ÄÞ¼�Õ
Ç�ÁJÅ ÄÞ¼ Å�¿�À ¼ Õ Ãi¸ ¼ ¿ ºMÁ ¼ ¿X¸ ¼ ¿,¸�¹Ð¿ÛÒ » ÖXº ¾ º ¼ Å�º Ë ¹XÓÔÇ�Å�ÁÏÀ ¼ ¿ Ë^r ¸ÊÅ�¸�¹:º�º Ì ¸ÊÁJÅ�¸Êº Ë�ÉÊ¼ ÃÞÇÈÁÏÖÐ¹½¿ ¼ º Ë ÁÏ¹ À ¼�Õ
¼ Ã�ÃiÁ Ä.¾�Ë ÓÏ¹ Ë c ÉÊ¼ ¹:º�Ñ½Å�ÁJÓJÅ�¸ ¾�¾×Ë ¹`cP¹Ð¿ Ë ¹XÓÂ¹X¸ Ä Ò½ÀSÁJÅ�¸ É ÁÏÀÂÑ½Å�¸ Ì ¸�¹ ¾�Ë ·J¸ ¼ ÑÐÑÐÅ�Á ¼JÉ�Ì ¸ ¾ ºMÁ=Å Ë�¾ Æ ¼J¾�¾ ¸ ¾�¾ ÀÂ¸�¹�º
Ç�ÁJÅ É ÁÏÀÂÑPÃi¸"ß ¾�Õd¾ ºM¸�À ¾ Ú
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» ¸ ¾ ¸ÊÑ ¼ Å ¼ ºM¸�¿8Ç�Å�ÁÏÀ�º Ì ¸ Ë ¹:ºM¸ÊÅ�Ñ½Å�¸Êº ¼ º Ë ÁÏ¹ÎÁJÇ<º ÌÐ¼ ºÍ¿ ¼ º ¼ Ú
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	����W�0�0�2� Ú�çÞÁÏÀÂÑ½ÖXºM¸ÊÅ ¾�¼ Ã�ÃiÁ Ä
º Ì ¸ É ÁÏÃ�Ãi¸ É º Ë ÁÏ¹8ÁJÇ}À ¼J¾�¾�Ë ·J¸ ¼ ÀÂÁÏÖÐ¹�º ¾ ÁJÇ<ÁJÑv¸ÊÅ ¼ º Ë ÁÏ¹ ¼ Ã¥¿ ¼ º ¼ Ò » ÖXº ¼ ¹ ¼ Ã Õ�Ø�Ë ¹ÐÓÂº ÌÐ¼ º×¿ ¼ º ¼ ºMÁ¯¿X¸ÊºM¸ÊÅ�À Ë ¹X¸
Ä×Ì ¸Êº Ì ¸ÊÅSº Ì ¸ ¾MÕd¾ ºM¸�À Ë�¾ ÀÂÁ�· Ë ¹XÓ�ºMÁ ÄÞ¼ Å�¿fº Ì ¸ » ÁÏÖÐ¹Ð¿ ¼ Å Ë ¸ ¾ ÁJÇ ¾�¼ ÇÈ¸ » ¸ ÌÐ¼ · Ë ÁJÅ Ë�¾ ¿ Ë^��É ÖÐÃiºÊÚ Ü ¹X¸ Ä
¼JÉÊÉÊË ¿X¸�¹:º[ÀÂÁd¿Ð¸�Ã ¾�Ì ÁÏÖÐÃ�¿äÑ½Å�Á · Ë ¿X¸S¿ Ë Å�¸ É º Ë ÁÏ¹ ¾ Ç�ÁJÅ Ë ¿X¸�¹�º Ë Ç ÕdË ¹XÓ ¼ Ñ½ÑÐÅ�ÁJÑÐÅ Ë�¼ ºM¸ ¾�¼ ÇÈ¸Êº Õ ÀÂ¸ÊºMÅ Ë�ÉÊ¾�¼ ¹½¿1ÁJÑXá
¸ÊÅ ¼ º Ë ÁÏ¹ ¼ Ã ¼ Ö½¿ Ë º Ë ¹XÓÂÑ½Å�Á É ¸�¿½ÖXÅ�¸ ¾ ºMÁ¯¸Ê· ¼ Ã�Ö ¼ ºM¸[¿X¸ ÉÊË�¾�Ë ÁÏ¹ ¾ À ¼ ¿Ð¸o¿ÐÖXÅ Ë ¹XÓÂ¿X¸ ¾�Ë ÓÏ¹ ¼ ¹½¿A¿X¸Ê·J¸�ÃiÁJÑPÀÂ¸�¹:ºÊÒPºMÁ
¿Ð¸ÊºM¸ÊÅ�À Ë ¹X¸ ÄÍÌ ¸Êº Ì ¸ÊÅ É ÁÏ¹:ºMÅ�ÁÏÃ ¾ Á ·J¸ÊÅ ÌÐ¼ÙØ�¼ Å�¿ ¾I¼ Å�¸ ¼ ¿X¸�æ�Ö ¼ ºM¸JÒ¥ºMÁ8¿X¸ÊºM¸ É º�¸ÊÅ�Å�ÁÏ¹X¸ÊÁÏÖ ¾ ÁJÑv¸ÊÅ ¼ º Ë ÁÏ¹ ¼ Ã ¼ ¹Ð¿
¸�¹�· Ë Å�ÁÏ¹ÐÀÂ¸�¹�º ¼ Ã ¼J¾�¾ ÖÐÀÂÑÐº Ë ÁÏ¹ ¾ ÖÐ¹Ð¿X¸ÊÅ�Ã ÕdË ¹ÐÓAº Ì ¸ Ì½¼ÙØ�¼ Å�¿ ¼ ¹ ¼ Ã Õd¾�Ë�¾Â¼ ¹Ð¿ ¿X¸ ¾�Ë ÓÏ¹,ÑÐÅ�Á É ¸ ¾�¾ ÒõºMÁ Ë ¿X¸�¹�º Ë Ç Õ
Ã�¸ ¼ ¿ Ë ¹XÓ Ë ¹Ð¿ Ë�ÉÊ¼ ºMÁJÅ ¾Í¼ ¹Ð¿ ¿ ¼ ¹XÓJ¸ÊÅ�ÁÏÖ ¾ ºMÅ�¸�¹½¿ ¾×¼ ¹½¿ É�ÌÐ¼ ¹XÓJ¸ ¾IË ¹AÁJÑ©¸ÊÅ ¼ º Ë ÁÏ¹ ¾×» ¸ÊÇ�ÁJÅ�¸Tº Ì ¸ Õ Ãi¸ ¼ ¿äºMÁ ¼JÉÊÉÊË á
¿Ð¸�¹:º ¾ Ò ¼ ¹Ð¿AºMÁ Ë ¿X¸�¹�º Ë Ç ÕÎ¼ ¹ Õ À ¼ Ã ¼ ¿ ¼ ÑÐº Ë ·J¸ ¾�Õd¾ ºM¸�À ÁJÅm¸�¹:· Ë Å�ÁÏ¹ÐÀS¸�¹:º É�ÌÐ¼ ¹XÓJ¸ ¾ Á ·J¸ÊÅYº Ë ÀS¸oº ÌÐ¼ º É ÁÏÖÐÃ�¿
Ë ¹ É Å�¸ ¼J¾ ¸ ¼JÉÊÉÊË ¿Ð¸�¹:º×Å Ë�¾ Æ¯ºMÁ=ÖÐ¹ ¼JÉÊÉ ¸ÊÑÐº ¼Ù» Ãi¸�Ãi¸Ê·J¸�Ã ¾ Ú

à Ì ¸ ¾ ¸¯ÓJÁ ¼ Ã ¾Â¼ Å�¸ ¼JÉ�ÌÐË ¸Ê· ¼Ù» Ãi¸ Ë Ç�ÀÂÁ�¿X¸�Ã ¾[»½¼J¾ ¸�¿ ÁÏ¹ ¾MÕ�¾ ºM¸�À ¾ º Ì ¸ÊÁJÅ Õ Ò Å ¼ º Ì ¸ÊÅ�º ÌÐ¼ ¹ Å�¸�Ã Ë�¼Ù»½Ë Ã Ë º Õ º Ì ¸ÊÁJÅ Õ Ò
ÖÐ¹Ð¿Ð¸ÊÅ�Ã Ë ¸mÁÏÖXÅ ¾�¼ Ç�¸Êº Õ ¸�¹XÓ Ë ¹X¸Ê¸ÊÅ Ë ¹XÓ ¼JÉ º Ë · Ë º Ë ¸ ¾ Ú



� �����X�J u¡ ¢

£¥¤ ¦g§?¨ª© ¦ « ¬ ¨X¯®A¤ °²± ³ ´I§8¦ µ ¨ª¶P°]§¸·L¹± ¦�¬ ·Pº
§? £»°z¼\¨½§j¤

à�Á ¼JÉ�ÌÐË ¸Ê·J¸Âº Ì ¸ÂÓJÁ ¼ Ã ¾�¾ ¸Êº ¼ ºIº Ì ¸�¸�¹Ð¿ÔÁJÇõº Ì ¸ÂÃ ¼J¾ º É�ÌÐ¼ ÑÐºM¸ÊÅ�Ò ¼ ¹Ð¸ Ä º Ì ¸ÊÁJÅ�¸Êº Ë�ÉÊ¼ Ã�Ö½¹Ð¿X¸ÊÅ�Ñ Ë ¹Ð¹ Ë ¹XÓ Ë�¾ ¹Ð¸Ê¸�¿X¸�¿
Ç�ÁJÅ ¾MÕ�¾ ºM¸�À ¾�¼ Ç�¸Êº Õ Ú!@ Õ�¾ ºM¸�À ¾ º Ì ¸ÊÁJÅ Õ ÑÐÅ�Á�· Ë ¿Ð¸ ¾ º ÌÐ¼ º�Ç�ÁÏÖÐ¹Ð¿ ¼ º Ë ÁÏ¹ÛÚ=à ÌÐË�¾IÉ�ÌÐ¼ ÑÐºM¸ÊÅ Ë ¹�ºMÅ�Ád¿½Ö É ¸ ¾I¾ ÁÏÀÂ¸ »½¼J¾�Ë�É
É ÁÏ¹ É ¸ÊÑÐº ¾mË ¹ ¾MÕd¾ ºM¸�À ¾ º Ì ¸ÊÁJÅ Õ Ò Ì Á Ä º Ì½Ë�¾ º Ì ¸ÊÁJÅ Õ8Ë�¾ Å�¸"�½¸ É ºM¸�¿ Ë ¹ ¾�Õd¾ ºM¸�À ¸�¹XÓ Ë ¹Ð¸Ê¸ÊÅ Ë ¹XÓXÒ ¼ ¹½¿ Ì Á Ä.¼ Ã�ÃEÁJÇ}º ÌÐË�¾
Å�¸�Ã ¼ ºM¸ ¾ ºMÁ ¾MÕ�¾ ºM¸�À ¾�¼ Ç�¸Êº Õ Ú
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@ Õ�¾ ºM¸�À ¾ º Ì ¸ÊÁJÅ Õ ¿ ¼ ºM¸ ¾ Ç�Å�ÁÏÀ º Ì ¸ è ÿ
Ö�� ¾Â¼ ¹½¿fè ÿ þ0� ¾Â¼ ¹Ð¿ Äõ¼J¾T¼ Å�¸ ¾ ÑvÁÏ¹ ¾ ¸¯ºMÁ Ã Ë À Ë º ¼ º Ë ÁÏ¹ ¾ ÁJÇÝº Ì ¸ É Ã ¼J¾�¾�Ë�É
¼ ¹ ¼ Ã Õ�¾�Ë�¾ ºM¸ É�Ì ¹ Ë æ�ÖÐ¸ ¾oË ¹ É ÁJÑ Ë ¹XÓ ÄÍË º Ì º Ì ¸ Ë ¹ É Å�¸ ¼J¾�Ë ¹XÓÏÃ ÕÔÉ ÁÏÀÂÑ½Ã�¸"ß ¾MÕd¾ ºM¸�À ¾[¾ º ¼ Å�º Ë ¹XÓäºMÁ » ¸ » Ö Ë Ãiº ¼ ºTº ÌÐ¼ º
º Ë ÀÂ¸ } Ö
� ��Úe×ÍÁJÅ » ¸ÊÅ�º/B Ë ¸�¹X¸ÊÅ ¼ Ñ½Ñ½Ã Ë ¸�¿Îº Ì ¸ ¼ ÑÐÑÐÅ�Á ¼JÉ�Ì ºMÁ É ÁÏ¹�ºMÅ�ÁÏÃ ¼ ¹Ð¿ É ÁÏÀSÀTÖÐ¹ Ë�ÉÊ¼ º Ë ÁÏ¹ ¾ ¸�¹XÓ Ë ¹X¸Ê¸ÊÅ Ë ¹XÓ }ÙØ è � �
ÄÍÌÐË Ãi¸��¥Ö½¿ ÄÍË ÓÂ·JÁÏ¹IÚõ¸ÊÅ�º ¼ Ã ¼ ¹ rvÕ ¿X¸Ê·J¸�Ã�ÁJÑ©¸�¿ ¾�Ë À Ë Ã ¼ Å Ë ¿X¸ ¼J¾ Ç�ÁJÅ »½Ë ÁÏÃiÁJÓ Õ�}ÙØ � ��ÚeÚõ¸ÊÅ�º ¼ Ã ¼ ¹ rvÕA¾ ÖÐÓJÓJ¸ ¾ ºM¸�¿ º ÌÐ¼ º
º Ì ¸�¸�ÀS¸ÊÅ�Ó Ë ¹XÓ Ë ¿Ð¸ ¼J¾ÝË ¹Î· ¼ Å Ë ÁÏÖ ¾ c½¸�Ã�¿ ¾ÝÉ ÁÏÖÐÃ�¿ » ¸ É ÁÏÀ »½Ë ¹X¸�¿ Ë ¹�ºMÁ ¼ ÓJ¸�¹Ð¸ÊÅ ¼ ÃÛº Ì ¸ÊÁJÅ Õ ÁJÇ ¾MÕ�¾ ºM¸�À ¾ Ú

êr¹Ôº Ì ¸�ºMÅ ¼ ¿ Ë º Ë ÁÏ¹ ¼ Ã ¾�ÉÊË ¸�¹:º Ë c É ÀÂ¸Êº Ì Á�¿ÛÒ ¾ ÁÏÀÂ¸Êº Ë ÀS¸ ¾ Å�¸ÊÇÈ¸ÊÅ�Å�¸�¿ ºMÁ ¼J¾ ����Gi�-�*�T�
	��l��%�	�Û(;+��& Ò ¾�Õd¾ ºM¸�À ¾�¼ Å�¸
» Å�ÁJÆJ¸�¹ Ë ¹:ºMÁY¿ Ë�¾ º Ë ¹ É º�Ñ ¼ Å�º ¾<¾ ÁYº ÌÐ¼ º}º Ì ¸ÞÑ ¼ Å�º ¾<ÉÊ¼ ¹ » ¸ ¸"ß ¼ À Ë ¹Ð¸�¿ ¾ ¸ÊÑ ¼ Å ¼ ºM¸�Ã Õ©ë é Ì:Õ�¾�Ë�ÉÊ¼ Ã ¼J¾ Ñv¸ É º ¾ ÁJÇ ¾MÕd¾ ºM¸�À ¾
¼ Å�¸1¿X¸ É ÁÏÀÂÑvÁ ¾ ¸�¿ Ë ¹:ºMÁ ¾ ¸ÊÑ ¼ Å ¼ ºM¸1Ñ Ì:Õ�¾�Ë�ÉÊ¼ Ã É ÁÏÀÂÑvÁÏ¹X¸�¹�º ¾âÄÍÌÐË Ãi¸ » ¸ ÌÐ¼ · Ë ÁJÅ Ë�¾ ¿X¸ É ÁÏÀSÑ©Á ¾ ¸�¿ Ë ¹:ºMÁ�¿ Ë�¾�É Å�¸ÊºM¸
¸Ê·J¸�¹�º ¾ Á�·J¸ÊÅÍº Ë ÀÂ¸JÚ

é Ì�Õ�¾�Ë�ÉÊ¼ Ã ¼J¾ Ñv¸ É º ¾/ÜÞÝ @d¸ÊÑ ¼ Å ¼ ºM¸oÑ Ì:Õ�¾�Ë�ÉÊ¼ Ã É ÁÏÀSÑ©ÁÏ¹Ð¸�¹:º ¾
Úõ¸ ÌÐ¼ · Ë ÁJÅ ÜÞÝ¹ßYË�¾�É Å�¸ÊºM¸�¸Ê·J¸�¹�º ¾ Á ·J¸ÊÅmº Ë ÀÂ¸

à Ì½Ë�¾ ¿Ð¸ É ÁÏÀÂÑvÁ ¾�Ë º Ë ÁÏ¹ ã ÇÈÁJÅ�À ¼ Ã�Ã ÕSÉÊ¼ Ã�Ãi¸�¿ ��	R�����
�-���_&,����;+�(�-��%�	 å ¼J¾�¾ Ö½ÀÂ¸ ¾ º Ì½¼ ºõº Ì ¸ ¾ ¸ÊÑ ¼ Å ¼ º Ë ÁÏ¹ Ë�¾ ÇÈ¸ ¼J¾�Ëi» Ãi¸ ë
º ÌÐ¼ º Ë�¾ ÒÏ¸ ¼JÉ�Ì�É ÁÏÀÂÑvÁÏ¹X¸�¹�º�ÁJÅ ¾ Ö »½¾MÕ�¾ ºM¸�À ÁJÑv¸ÊÅ ¼ ºM¸ ¾ Ë ¹Ð¿X¸ÊÑv¸�¹Ð¿X¸�¹�º�Ã Õo¼ ¹½¿ ¼ ¹ ¼ Ã Õ�¾�Ë�¾ Å�¸ ¾ ÖÐÃiº ¾}¼ Å�¸m¹XÁJº�¿ Ë�¾ ºMÁJÅ�ºM¸�¿
ÄÍÌ ¸�¹Aº Ì ¸ ¾ ¸ É ÁÏÀÂÑvÁÏ¹X¸�¹:º ¾m¼ Å�¸ É ÁÏ¹ ¾�Ë ¿X¸ÊÅ�¸�¿ ¾ ¸ÊÑ ¼ Å ¼ ºM¸�Ã Õ Ú�à ÌÐË�¾Í¼J¾�¾ ÖÐÀÂÑ½º Ë ÁÏ¹ Ë ¹8º�ÖXÅ�¹ Ë ÀÂÑ½Ã Ë ¸ ¾ º Ì½¼ ºÍº Ì ¸ É ÁÏÀ�á
ÑvÁÏ¹X¸�¹�º ¾ ÁJÅm¸Ê·J¸�¹:º ¾Y¼ Å�¸T¹XÁJº ¾ Ö »�à ¸ É º×ºMÁ=Ç�¸Ê¸�¿ »½¼JÉ ÆAÃiÁdÁJÑ ¾�¼ ¹Ð¿AÁJº Ì ¸ÊÅm¹ÐÁÏ¹ÐÃ Ë ¹X¸ ¼ Å Ë ¹:ºM¸ÊÅ ¼JÉ º Ë ÁÏ¹ ¾Í¼ ¹½¿8º ÌÐ¼ ºmº Ì ¸
» ¸ ÌÐ¼ · Ë ÁJÅÞÁJÇ¥º Ì ¸ É ÁÏÀÂÑvÁÏ¹X¸�¹:º ¾ÝË�¾ º Ì ¸ ¾�¼ ÀÂ¸ ÄÍÌ ¸�¹�¸"ß ¼ À Ë ¹X¸�¿ ¾�Ë ¹ÐÓÏÃ Õ=¼J¾ÞÄÍÌ ¸�¹�º Ì ¸ Õ�¼ Å�¸IÑ½Ã ¼ ÕdË ¹XÓ[º Ì ¸ Ë ÅÞÑ ¼ Å�º
Ë ¹ º Ì ¸ ÄÍÌ ÁÏÃ�¸JÚoÜ º ÌÐË Å�¿AÇLÖÐ¹Ð¿ ¼ ÀÂ¸�¹:º ¼ Ã ¼J¾�¾ ÖÐÀÂÑÐº Ë ÁÏ¹ Ë�¾ º ÌÐ¼ ºIº Ì ¸�ÑÐÅ Ë ¹ ÉÊË Ñ½Ã�¸ ¾ ÓJÁ ·J¸ÊÅ�¹ Ë ¹XÓÎº Ì ¸ ¼J¾�¾ ¸�À » Ã Ë ¹XÓ¯ÁJÇ
º Ì ¸ É ÁÏÀÂÑvÁÏ¹X¸�¹�º ¾SË ¹�ºMÁ1º Ì ¸ ÄÍÌ ÁÏÃi¸ ¼ Å�¸ ¾ ºMÅ ¼JË Ó Ì ºMÇ�ÁJÅ Äõ¼ Å�¿ÛÒ�º ÌÐ¼ º Ë�¾ Ò�º Ì ¸ Ë ¹:ºM¸ÊÅ ¼JÉ º Ë ÁÏ¹ ¾S¼ ÀÂÁÏ¹XÓ1º Ì ¸ ¾ Ö »½¾MÕ�¾ á
ºM¸�À ¾�¼ Å�¸ ¾�Ë ÀÂÑ½Ã�¸×¸�¹XÁÏÖÐÓ Ì º ÌÐ¼ º�º Ì ¸ ÕâÉÊ¼ ¹ » ¸ É ÁÏ¹ ¾�Ë ¿X¸ÊÅ�¸�¿ ¾ ¸ÊÑ ¼ Å ¼ ºM¸�Ç�Å�ÁÏÀ|º Ì ¸ » ¸ ÌÐ¼ · Ë ÁJÅÝÁJÇ�º Ì ¸ ¾ Ö »½¾MÕ�¾ ºM¸�À ¾
º Ì ¸�À ¾ ¸�Ãi·J¸ ¾ Ú

� è
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ã ä�å�æ2ç�è é ê�ë�ìí ç�î2ë
æ�ï�ä
î�ë�î2ð ñ�è é ç
ò é ó
ô2ð é ç�é è ñõ ã ö�î�ë�é ÷�ä�å

ø ä�ö�ã ä�ä
ê�ù�ú ú û"ê2ó
ô�ð ä2ü�é è ñ�ý ý

í ç�î�ë
æ2ï�ä
ï�è î�è é ï�è é ç�ï�ìþ ë�ê�ã ö�î�ë�é ÷�ä�å0û"ê�ó
ô�ð ä�ü�é è ñ

õ ã ö�î�ë2é ÷�ä�å
û"ê�ó
ô2ð ä�ü�é è ñ

ø ä�ö�ã ä�ä
ê2ùÿ î�ë�å�ê2ó
ë�ä�ï�ï

� Ë ÓÏÖXÅ�¸ Ö Ú�è ë à Ì Å�¸Ê¸�ç ¼ ºM¸ÊÓJÁJÅ Ë ¸ ¾ ÁJÇ$@ Õ�¾ ºM¸�À ¾1ã Üm¿ ¼ ÑÐºM¸�¿*Ç�Å�ÁÏÀ��m¸ÊÅ ¼ Ã�¿�B1¸ Ë ¹ » ¸ÊÅ�ÓXÒ dá	?[�	��-&,%(��;+�(�-��%�	h�2%� �"	:�"&,��� s����"�Q�"9m���Þ3��4	5ki�4	*) Ò��JÁ Ì ¹6B Ë Ãi¸ Õ ÒEè ÿ	��� å
à Ì ¸ ¾ ¸ ¼ Å�¸8Å�¸ ¼J¾ ÁÏ¹ ¼Ù» Ãi¸ ¼J¾�¾ ÖÐÀÂÑÐº Ë ÁÏ¹ ¾ Ò Ë º�º�ÖXÅ�¹ ¾ ÁÏÖXºÊÒõÇÈÁJÅ¯À ¼ ¹ Õ ÁJÇYº Ì ¸8Ñ Ì�Õ�¾�Ë�ÉÊ¼ ÃÞÅ�¸ÊÓÏÖÐÃ ¼ Å Ë º Ë ¸ ¾ ÁJÇYº Ì ¸

ÖÐ¹ Ë ·J¸ÊÅ ¾ ¸JÚL@ Õ�¾ ºM¸�À|º Ì ¸ÊÁJÅ Ë�¾ º ¾�ÌÐ¼ ·J¸o¿X¸ ¾�É Å Ë�» ¸�¿�º Ì ¸ ¾ ¸ ¾MÕ�¾ ºM¸�À ¾�¼J¾ ¿ Ë�¾ Ñ½Ã ¼ ÕdË ¹XÓ %
&-)*��	+�D�1�=�T����9/���<�����-�-� ã � Ë ÓÏÖXÅ�¸Ö Ú�è å }ÙØ �
� ��Ú�@�Ö É�Ìo¾MÕd¾ ºM¸�À ¾�ÉÊ¼ ¹ » ¸ ¾ ¸ÊÑ ¼ Å ¼ ºM¸�¿ Ë ¹�ºMÁÍ¹XÁÏ¹Xá Ë ¹:ºM¸ÊÅ ¼JÉ º Ë ¹XÓ ¾ Ö »½¾MÕ�¾ ºM¸�À ¾ Ç�ÁJÅ ¼ ¹ ¼ Ã Õd¾�Ë�¾ Ñ½ÖXÅ�Ñ©Á ¾ ¸ ¾Êë º Ì ¸
ÑÐÅ�¸ ÉÊË�¾ ¸�¹ ¼ º�ÖXÅ�¸IÁJÇ�º Ì ¸ É ÁÏÀSÑ©ÁÏ¹Ð¸�¹:º Ë ¹:ºM¸ÊÅ ¼JÉ º Ë ÁÏ¹ ¾�Ë�¾ Æ�¹XÁ Ä ¹ ¼ ¹Ð¿ Ë ¹�ºM¸ÊÅ ¼JÉ º Ë ÁÏ¹ ¾�ÉÊ¼ ¹ » ¸I¸"ß ¼ À Ë ¹X¸�¿ÎÑ ¼JË Å ÄÍË�¾ ¸JÚ
Üm¹ ¼ Ã Õ º Ë�É Å�¸�¿ÐÖ É º Ë ÁÏ¹ ÌÐ¼J¾Ý» ¸Ê¸�¹ ÌÐË Ó Ì Ã Õ ¸ r ¸ É º Ë ·J¸ Ë ¹âÑ Ì:Õ�¾�Ë�ÉÊ¾Ý¼ ¹Ð¿ Ë�¾ ¸�À » Á�¿ Ë ¸�¿ Ë ¹ ¾ ºMÅ�Ö É º�ÖXÅ ¼ ÃÛÀS¸ É�ÌÐ¼ ¹ Ë�ÉÊ¾ Ú

� º Ì ¸ÊÅIº Õ Ñ©¸ ¾ ÁJÇ ¾MÕ�¾ ºM¸�À ¾ ¿ Ë�¾ Ñ½Ã ¼ Õ8ÄÍÌÐ¼ º ¾MÕ�¾ ºM¸�À ¾ º Ì ¸ÊÁJÅ Ë�¾ º ¾IÌ½¼ ·J¸=Ã ¼Ù» ¸�Ãi¸�¿ ;�	�%�&�)��
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º ÌÐ¼ º Ë�¾ Ò º Ì ¸ Õ Ã ¼JÉ Æ,º Ì ¸AÖÐ¹½¿X¸ÊÅ�Ã Õ�Ë ¹XÓ ¾ ºMÅ�Ö É º�ÖÐÅ�¸Îº ÌÐ¼ º ¼ Ã�ÃiÁ ÄÍ¾ Å�¸�¿ÐÖ É º Ë ÁÏ¹ Ë�¾ À�ºMÁ » ¸Î¸ r ¸ É º Ë ·J¸JÚ à Ì ¸ Õ,ÉÊ¼ ¹ÛÒ
Ì Á Ä ¸Ê·J¸ÊÅ�ÒÞÁJÇ�ºM¸�¹ » ¸âºMÅ�¸ ¼ ºM¸�¿ ¼J¾S¼ ÓJÓJÅ�¸ÊÓ ¼ ºM¸ ¾Êë à Ì ¸ Õ,¼ Å�¸ É ÁÏÀÂÑPÃi¸"ß » ÖÐºÂÅ�¸ÊÓÏÖÐÃ ¼ Å ¼ ¹Ð¿ Å ¼ ¹Ð¿XÁÏÀ�¸�¹XÁÏÖÐÓ Ì Ë ¹
º Ì ¸ Ë Å » ¸ ÌÐ¼ · Ë ÁJÅõº ÌÐ¼ ºÞº Ì ¸ Õ¯ÉÊ¼ ¹ » ¸ ¾ º�ÖÐ¿ Ë ¸�¿ ¾ º ¼ º Ë�¾ º Ë�ÉÊ¼ Ã�Ã Õ Ú}à ÌÐË�¾õ¾ º�ÖÐ¿ ÕSË�¾ ¾�Ë ÀÂÑ½Ã Ë c½¸�¿ »dÕ ºMÅ�¸ ¼ º Ë ¹XÓTº Ì ¸�À ¼J¾Ý¼
¾ ºMÅ�Ö É º�ÖXÅ�¸�Ãi¸ ¾�¾ À ¼J¾�¾ÝÄÍË º ÌAË ¹:ºM¸ÊÅ É�ÌÐ¼ ¹XÓJ¸ ¼Ù» Ãi¸IÑ ¼ Å�º ¾�¼ ¹½¿Îº Ì ¸�¹8¿X¸ ¾�É Å Ëi»½Ë ¹ÐÓ[º Ì ¸�À Ë ¹âºM¸ÊÅ�À ¾ ÁJÇ ¼ ·J¸ÊÅ ¼ ÓJ¸ ¾ ÚÞà Ì ¸
»½¼J¾�Ë�¾ ÁJÇ�º Ì½Ë�¾Ý¼ ÑÐÑÐÅ�Á ¼JÉ�Ì8Ë�¾ º Ì ¸ �^��M.%'#\�f��&�)*�m	�;79t ��"&�� ë à Ì ¸�Ã ¼ Å�ÓJ¸ÊÅ�º Ì ¸IÑvÁJÑ½Ö½Ã ¼ º Ë ÁÏ¹ÛÒ�º Ì ¸�ÀÂÁJÅ�¸oÃ Ë ÆJ¸�Ã Õ º ÌÐ¼ º
Á »½¾ ¸ÊÅ�·J¸�¿â· ¼ Ã�ÖÐ¸ ¾Ý¼ Å�¸ É ÃiÁ ¾ ¸IºMÁÂº Ì ¸YÑÐÅ�¸�¿ Ë�É ºM¸�¿ ¼ ·J¸ÊÅ ¼ ÓJ¸[· ¼ Ã�ÖX¸ ¾ Ú}êr¹âÑ Ì:Õ�¾�Ë�ÉÊ¾ Ò�º ÌÐË�¾Ý¼ ÑÐÑÐÅ�Á ¼JÉ�ÌÎË�¾ ¸�À » Á�¿ Ë ¸�¿ Ë ¹
¾ º ¼ º Ë�¾ º Ë�ÉÊ¼ ÃEÀÂ¸ É�ÌÐ¼ ¹ Ë�ÉÊ¾ Ú

Ü º Ì½Ë Å�¿Sº Õ Ñv¸×ÁJÇ ¾MÕ�¾ ºM¸�À ¸"ß ÌÐË�»½Ë º ¾�Ä×ÌÐ¼ º ¾MÕ�¾ ºM¸�À º Ì ¸ÊÁJÅ Ë�¾ º ¾ ÉÊ¼ Ã�Ã %�&�)��
	+�f�i�=�O��%�9/���D�=�0�4�-� ë à Ì ¸ ¾ ¸ ¾MÕd¾ ºM¸�À ¾
¼ Å�¸�ºMÁdÁ É ÁÏÀÂÑ½Ãi¸"ßAÇ�ÁJÅ É ÁÏÀÂÑ½Ã�¸ÊºM¸ ¼ ¹ ¼ Ã Õd¾�Ë�¾×¼ ¹½¿äºMÁdÁÎÁJÅ�Ó ¼ ¹ Ë�Ø ¸�¿ÔÇÈÁJÅ ¾ º ¼ º Ë�¾ º Ë�ÉÊ¾� º Ì ¸ ¼ ·J¸ÊÅ ¼ ÓJ¸ ¾o¼ Å�¸Â¿X¸ÊÅ ¼ ¹XÓJ¸�¿
»dÕ º Ì ¸×Ö½¹Ð¿X¸ÊÅ�Ã Õ�Ë ¹XÓ ¾ ºMÅ�Ö É º�ÖXÅ�¸ }ÙØ �
� ��Ú�� ¼ ¹ Õ ÁJÇEº Ì ¸ É ÁÏÀÂÑ½Ãi¸"ßS¸�¹XÓ Ë ¹X¸Ê¸ÊÅ�¸�¿ ¾MÕd¾ ºM¸�À ¾ ÁJÇEº Ì ¸mÑ©Á ¾ ºrá2B1ÁJÅ�Ã�¿TB ¼ Å
ê�ê<¸ÊÅ ¼ Ò ¼J¾�Ä ¸�Ã�Ã ¼J¾ »½Ë ÁÏÃ�ÁJÓ Ë�ÉÊ¼ Ã ¾MÕ�¾ ºM¸�À ¾õ¼ ¹Ð¿ ¾ Á ÉÊË�¼ Ã ¾MÕd¾ ºM¸�À ¾ Ò*c½º Ë ¹�ºMÁoº ÌÐË�¾�ÉÊ¼ ºM¸ÊÓJÁJÅ Õ Ú � Å�Ó ¼ ¹ ËiØ ¸�¿ É ÁÏÀÂÑ½Ãi¸"ß Ë º Õ
¼ Ã ¾ Á�Å�¸ÊÑ½Å�¸ ¾ ¸�¹�º ¾ Ñ ¼ Å�º Ë�É ÖÐÃ ¼ Å�Ã Õ�Ä ¸�Ã�ÃPº Ì ¸mÑ½Å�Á » Ãi¸�À ¾ º ÌÐ¼ º ¼ Å�¸YÇ ¼JÉ ¸�¿ »�Õ º Ì Á ¾ ¸ ¼ ºMºM¸�ÀÂÑ½º Ë ¹XÓ�ºMÁ » Ö Ë Ã�¿ É ÁÏÀÂÑ½Ãi¸"ß
¾ ÁJÇ�º ÄÞ¼ Å�¸JÒ ¼ ¹Ð¿ Ë º}¸"ß�Ñ½Ã ¼JË ¹ ¾ º Ì ¸Í¿ Ëf�¯É ÖÐÃiº Õ[É ÁÏÀÂÑ½ÖÐºM¸ÊÅ ¾�ÉÊË ¸�¹�º Ë�¾ º ¾�ÌÐ¼ ·J¸ ÌÐ¼ ¿ Ë ¹ ¼ ºMºM¸�ÀÂÑ½º Ë ¹XÓ�ºMÁ ¼ ÑÐÑ½Ã ÕT¼ ¹ ¼ Ã Õ�¾�Ë�¾
¼ ¹Ð¿ ¾ º ¼ º Ë�¾ º Ë�ÉÊ¾ ºMÁ ¾ ÁJÇÈº Äõ¼ Å�¸JÚ

@ Õ�¾ ºM¸�À ¾ º Ì ¸ÊÁJÅ ÕÎÄÞ¼J¾ ¿X¸Ê·J¸�Ã�ÁJÑ©¸�¿AÇÈÁJÅ×º ÌÐË�¾ º Ì½Ë Å�¿Îº Õ Ñv¸�ÁJÇ ¾MÕ�¾ ºM¸�ÀÎÚÞà Ì ¸ ¾MÕd¾ ºM¸�À ¾Í¼ ÑÐÑ½Å�Á ¼JÉ�Ì ÇÈÁ É Ö ¾ ¸ ¾ ÁÏ¹
¾MÕ�¾ ºM¸�À ¾ º ¼ ÆJ¸�¹ ¼J¾�¼ÎÄÍÌ ÁÏÃi¸JÒ¥¹XÁJºIÁÏ¹1º Ì ¸ÂÑ ¼ Å�º ¾ º ¼ ÆJ¸�¹ ¾ ¸ÊÑ ¼ Å ¼ ºM¸�Ã Õ ÚÂê�º ¼J¾�¾ ÖÐÀÂ¸ ¾ º ÌÐ¼ º ¾ ÁÏÀÂ¸ÂÑÐÅ�ÁJÑv¸ÊÅ�º Ë ¸ ¾ ÁJÇ
¾MÕ�¾ ºM¸�À ¾ÝÉÊ¼ ¹âÁÏ¹ÐÃ Õ=» ¸×ºMÅ�¸ ¼ ºM¸�¿ ¼ ¿X¸�ædÖ ¼ ºM¸�Ã Õ¯Ë ¹¯º Ì ¸ Ë ÅÞ¸�¹:º Ë Å�¸Êº Õ ÒÐº ¼ Æ Ë ¹XÓ Ë ¹�ºMÁ ¼JÉÊÉ ÁÏÖÐ¹:º ¼ Ã�ÃPÇ ¼JÉ ¸Êº ¾ Å�¸�Ã ¼ º Ë ¹XÓ�º Ì ¸
¾ Á ÉÊË�¼ ÃXºMÁ[º Ì ¸�ºM¸ É�Ì ¹ Ë�ÉÊ¼ Ã ¼J¾ Ñ©¸ É º ¾e} è(~ � ��Ú�à Ì ¸ ¾ ¸ ¾MÕ�¾ ºM¸�À Ñ½Å�ÁJÑv¸ÊÅ�º Ë ¸ ¾ ¿X¸ÊÅ Ë ·J¸�ÇÈÅ�ÁÏÀ º Ì ¸�Å�¸�Ã ¼ º Ë ÁÏ¹ ¾�Ì½Ë Ñ ¾�» ¸Êº Ä ¸Ê¸�¹
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º Ì ¸¯Ñ ¼ Å�º ¾ ÁJÇ ¾MÕd¾ ºM¸�À ¾ÊëÂÌ Á Ä º Ì ¸�Ñ ¼ Å�º ¾oË ¹:ºM¸ÊÅ ¼JÉ º ¼ ¹Ð¿Nc½ºoºMÁJÓJ¸Êº Ì ¸ÊÅ } è"��ÚäçÞÁÏ¹ É ¸�¹:ºMÅ ¼ º Ë ¹XÓ ÁÏ¹�º Ì ¸ ¼ ¹ ¼ Ã Õ�¾�Ë�¾
¼ ¹Ð¿�¿Ð¸ ¾�Ë ÓÏ¹ÔÁJÇõº Ì ¸ ÄÍÌ ÁÏÃi¸ ¼J¾ ¿ Ë�¾ º Ë ¹ É ºmÇ�Å�ÁÏÀ º Ì ¸ É ÁÏÀÂÑvÁÏ¹X¸�¹:º ¾ ÁJÅ�Ñ ¼ Å�º ¾ Ñ½Å�Á · Ë ¿X¸ ¾I¼ ÀS¸ ¼ ¹ ¾ Ç�ÁJÅ ¾ º�ÖÐ¿ Õ�Ë ¹XÓ
¾MÕ�¾ ºM¸�À ¾ ¸"ß ÌÐËi»PË º Ë ¹XÓTÁJÅ�Ó ¼ ¹ ËiØ ¸�¿ É ÁÏÀÂÑ½Ãi¸"ß Ë º Õ Ú

à Ì ¸mÇ�ÁÏÖÐ¹Ð¿ ¼ º Ë ÁÏ¹âÁJÇ ¾MÕ�¾ ºM¸�À ¾ º Ì ¸ÊÁJÅ Õ Å�¸ ¾ º ¾ ÁÏ¹âº Ä ÁSÑ ¼JË Å ¾ ÁJÇ Ë ¿X¸ ¼J¾ÊëÍã è å ��9J��&-)7�"	���� ¼ ¹Ð¿ 3*����&'��&,�"3*� ¼ ¹Ð¿
ã�Ø å ��%�9$9m;�	+�����0�-�-%�	 ¼ ¹Ð¿ ��%�	��-&,%�� } Ö
� ��Ú

¾\¿�� �WÒÓÑ�Ç��/Ñ�Â$ËoÑ���Â$É��XÍ�Ñ�Ç��FÇaËÞÕeÏ
Ü ÓJ¸�¹Ð¸ÊÅ ¼ Ã}ÀÂÁ�¿X¸�Ã�ÁJÇ É ÁÏÀÂÑPÃi¸"ß ¾MÕ�¾ ºM¸�À ¾IÉÊ¼ ¹ » ¸T¸"ßdÑ½Å�¸ ¾�¾ ¸�¿ Ë ¹ ºM¸ÊÅ�À ¾ ÁJÇ ¼ 3��2�"&,��&'��3�� ÁJÇõÃi¸Ê·J¸�Ã ¾ ÁJÇ�ÁJÅ�Ó ¼ ¹ Ë á
Ø�¼ º Ë ÁÏ¹ÛÒ©¸ ¼JÉ�Ì ÀSÁJÅ�¸ É ÁÏÀÂÑPÃi¸"ß8º ÌÐ¼ ¹äº Ì ¸[ÁÏ¹Ð¸ » ¸�ÃiÁ Ä Ò ÄÍÌ ¸ÊÅ�¸ ¼ Ãi¸Ê·J¸�Ã Ë�¾ÍÉ�Ì½¼ Å ¼JÉ ºM¸ÊÅ ËiØ ¸�¿ »dÕAÌÐ¼ · Ë ¹XÓ �"9t�"&�)*��	��
ÑÐÅ�ÁJÑv¸ÊÅ�º Ë ¸ ¾ Ú�¶�ÀS¸ÊÅ�ÓJ¸�¹:ºÍÑÐÅ�ÁJÑv¸ÊÅ�º Ë ¸ ¾ ¿XÁ¯¹XÁJº�¸"ß Ë�¾ º ¼ ºÍÃ�Á Ä ¸ÊÅ×Ãi¸Ê·J¸�Ã ¾� º Ì ¸ ÕÎ¼ Å�¸[ÀS¸ ¼ ¹ Ë ¹XÓÏÃi¸ ¾�¾ÝË ¹âº Ì ¸[Ã ¼ ¹XÓÏÖ ¼ ÓJ¸
¼ ÑÐÑÐÅ�ÁJÑÐÅ Ë�¼ ºM¸×ºMÁ[º Ì Á ¾ ¸YÃ�¸Ê·J¸�Ã ¾ Ú}à Ì ¸ ¾�ÌÐ¼ Ñv¸ÍÁJÇ ¼ ¹ ¼ ÑÐÑPÃi¸JÒ ¼ Ãiº Ì ÁÏÖXÓ Ì ¸Ê·J¸�¹�º�Ö ¼ Ã�Ã Õ ¸"ßdÑPÃ ¼JË ¹ ¼Ù» Ã�¸ Ë ¹SºM¸ÊÅ�À ¾ ÁJÇEº Ì ¸
É ¸�Ã�Ã ¾ ÁJÇEº Ì ¸ ¼ ÑÐÑ½Ãi¸JÒ ÌÐ¼J¾ ¹ÐÁ[ÀÂ¸ ¼ ¹ Ë ¹XÓ ¼ ºõº ÌÐ¼ ºÞÃiÁ Ä ¸ÊÅõÃ�¸Ê·J¸�Ã½ÁJÇE¿X¸ ¾�É Å Ë ÑÐº Ë ÁÏ¹EÚ�à Ì ¸ÍÁJÑv¸ÊÅ ¼ º Ë ÁÏ¹=ÁJÇEº Ì ¸ÍÑ½Å�Á É ¸ ¾�¾ ¸ ¾
¼ ºÍº Ì ¸[ÃiÁ Ä ¸ÊÅYÃi¸Ê·J¸�Ã ¾ ÁJÇ}º Ì ¸ ÌÐË ¸ÊÅ ¼ Å É�Ì�Õ Å�¸ ¾ ÖÐÃ�º Ë ¹ ¼¯ÌÐË Ó Ì ¸ÊÅÍÃ�¸Ê·J¸�Ã¥ÁJÇ É ÁÏÀÂÑ½Ã�¸"ß Ë º Õ � º ÌÐ¼ ºÍÁJÇ}º Ì ¸ ÄÍÌ ÁÏÃi¸ ¼ ÑÐÑ½Ãi¸
Ë º ¾ ¸�Ã�Ç � º Ì½¼ º Ì½¼J¾ ¸�ÀÂ¸ÊÅ�ÓJ¸�¹�ºSÑÐÅ�ÁJÑv¸ÊÅ�º Ë ¸ ¾ Ò}ÁÏ¹X¸ÎÁJÇmº Ì ¸�À » ¸ Ë ¹XÓ º Ì ¸ ¼ ÑÐÑ½Ã�¸�� ¾Â¾�ÌÐ¼ Ñv¸ } Ö
� ��Ú�à Ì ¸ É ÁÏ¹ É ¸ÊÑÐºSÁJÇ
¸�ÀÂ¸ÊÅ�ÓJ¸�¹ É ¸ Ë�¾ º Ì ¸ Ë ¿X¸ ¼ º Ì½¼ º ¼ º ¼ Ó Ë ·J¸�¹�Ãi¸Ê·J¸�ÃõÁJÇ É ÁÏÀÂÑ½Ãi¸"ß Ë º Õ Ò ¾ ÁÏÀÂ¸âÑÐÅ�ÁJÑv¸ÊÅ�º Ë ¸ ¾[É�ÌÐ¼ Å ¼JÉ ºM¸ÊÅ Ë�¾ º Ë�É ÁJÇÍº ÌÐ¼ º
Ãi¸Ê·J¸�Ã ã ¸�ÀS¸ÊÅ�ÓJ¸�¹:º ¼ º�º ÌÐ¼ ºÍÃ�¸Ê·J¸�ÃÈå ¼ Å�¸ Ë Å�Å�¸�¿ÐÖ ÉÊËi» Ãi¸JÚ� ����&'�
&'��3��S�43��=%�&�� ¿Ð¸ ¼ Ã ¾�ÄÍË º Ì º Ì ¸=ÇLÖÐ¹Ð¿ ¼ ÀÂ¸�¹:º ¼ Ã�¿ Ë^r ¸ÊÅ�¸�¹ É ¸ ¾�» ¸Êº Ä ¸Ê¸�¹£ÁÏ¹X¸¯Ã�¸Ê·J¸�Ã�ÁJÇ É ÁÏÀÂÑ½Ã�¸"ß Ë º Õ�¼ ¹Ð¿
¼ ¹XÁJº Ì ¸ÊÅ Ú[ê�º ¾ ÖÐÃiº Ë À ¼ ºM¸ ¼JË À Ë�¾ ºMÁÎ¸"ßdÑPÃ ¼JË ¹ º Ì ¸�Å�¸�Ã ¼ º Ë ÁÏ¹ ¾�ÌÐË Ñ ¾×» ¸Êº Ä ¸Ê¸�¹�¿ Ë^r ¸ÊÅ�¸�¹�ºIÃi¸Ê·J¸�Ã ¾ÊëmÄÍÌÐ¼ ºIÓJ¸�¹X¸ÊÅ ¼ ºM¸ ¾
º Ì ¸�Ãi¸Ê·J¸�Ã ¾ Ò ÄÍÌÐ¼ º ¾ ¸ÊÑ ¼ Å ¼ ºM¸ ¾ º Ì ¸�ÀÎÒ ¼ ¹Ð¿ Ä×ÌÐ¼ ºmÃ Ë ¹XÆ ¾ º Ì ¸�ÀÎÚY¶�ÀS¸ÊÅ�ÓJ¸�¹:ºmÑÐÅ�ÁJÑv¸ÊÅ�º Ë ¸ ¾Í¼J¾�¾ Á ÉÊË�¼ ºM¸�¿ ÄÍË º ÌA¼�¾ ¸Êº
ÁJÇ É ÁÏÀÂÑvÁÏ¹X¸�¹�º ¾I¼ ºYÁÏ¹X¸ÂÃi¸Ê·J¸�Ã Ë ¹ ¼¯ÌÐË ¸ÊÅ ¼ Å É�Ì�ÕA¼ Å�¸�Å�¸�Ã ¼ ºM¸�¿äºMÁ ��%�	5���-&,���4	��4�J;i��%�	W�43��J�*�2)
&=���O%'#P#�&,���=�0%�9 ÁJÇ
º Ì Á ¾ ¸ É ÁÏÀÂÑvÁÏ¹X¸�¹�º ¾ Ú ß ¸ ¾�É Å Ëi»PË ¹XÓ�º Ì ¸m¸�ÀÂ¸ÊÅ�ÓJ¸�¹�ºÞÑÐÅ�ÁJÑv¸ÊÅ�º Ë ¸ ¾ Å�¸ ¾ ÖÐÃ�º Ë ¹XÓ�Ç�Å�ÁÏÀzº Ì ¸ Ë ÀSÑ©Á ¾�Ë º Ë ÁÏ¹ÂÁJÇ É ÁÏ¹ ¾ ºMÅ ¼JË ¹�º ¾
Å�¸�ædÖ Ë Å�¸ ¾Y¼ Ã ¼ ¹ÐÓÏÖ ¼ ÓJ¸ ¼ º ¼âÌÐË Ó Ì ¸ÊÅIÃi¸Ê·J¸�Ã ãL¼ ÀS¸Êº ¼ Ãi¸Ê·J¸�ÃÈåm¿ Ë^r ¸ÊÅ�¸�¹�ºYº ÌÐ¼ ¹Ôº ÌÐ¼ º�¿X¸ ¾�É Å Ëi»½Ë ¹XÓ¯º Ì ¸ É ÁÏÀÂÑvÁÏ¹X¸�¹�º ¾
º Ì ¸�À ¾ ¸�Ãi·J¸ ¾ Ú�à Ì Ö ¾ ÒX¿ Ëfr ¸ÊÅ�¸�¹�º�Ã ¼ ¹XÓÏÖ ¼ ÓJ¸ ¾ ÁJÇ<¿X¸ ¾�É Å Ë Ñ½º Ë ÁÏ¹ ¼ Å�¸ ¼ ÑÐÑ½Å�ÁJÑÐÅ Ë�¼ ºM¸ ¼ ºÍ¿ Ë^r ¸ÊÅ�¸�¹:º�Ãi¸Ê·J¸�Ã ¾ Ú�Í¸�Ã Ë�¼Ù»½Ë Ã Ë º Õ�Ë�¾<¼IÉ ÁÏÀÂÑvÁÏ¹X¸�¹�º}ÑÐÅ�ÁJÑv¸ÊÅ�º Õ Ú �SçÞÁÏ¹ É Ã�Ö ¾�Ë ÁÏ¹ ¾�ÉÊ¼ ¹ » ¸ÞÅ�¸ ¼JÉ�Ì ¸�¿ ¼Ù» ÁÏÖXº<º Ì ¸ÝÅ�¸�Ã Ë�¼Ù»½Ë Ã Ë º Õ ÁJÇ ¼ · ¼ Ãi·J¸
Ë ¹ Ë�¾ ÁÏÃ ¼ º Ë ÁÏ¹EÒ ÄÍÌ ¸ÊÅ�¸ÍÅ�¸�Ã Ë�¼Ù»½Ë Ã Ë º ÕTË�¾ ¿X¸"cP¹Ð¸�¿ ¼J¾ º Ì ¸mÑÐÅ�Á »½¼Ù»½Ë Ã Ë º Õ º ÌÐ¼ ºõº Ì ¸ » ¸ Ì½¼ · Ë ÁJÅ�ÁJÇEº Ì ¸×· ¼ Ãi·J¸ ÄÍË Ã�Ã ¾�¼ º Ë�¾ Ç Õ
Ë º ¾�¾ Ñ©¸ ÉÊË c ÉÊ¼ º Ë ÁÏ¹âÁ ·J¸ÊÅmº Ë ÀÂ¸ ¼ ¹½¿ÎÖÐ¹Ð¿X¸ÊÅÝÓ Ë ·J¸�¹ É ÁÏ¹Ð¿ Ë º Ë ÁÏ¹ ¾ Ú

@ ¼ Ç�¸Êº Õ ÒmÁÏ¹�º Ì ¸ ÁJº Ì ¸ÊÅ ÌÐ¼ ¹Ð¿ÛÒ Ë�¾¯É Ãi¸ ¼ Å�Ã Õf¼ ¹�¸�ÀÂ¸ÊÅ�ÓJ¸�¹�ºâÑÐÅ�ÁJÑv¸ÊÅ�º Õ ÁJÇ ¾MÕ�¾ ºM¸�À ¾Êë @ ¼ ÇÈ¸Êº ÕCÉÊ¼ ¹�ÁÏ¹ÐÃ Õ » ¸
¿X¸ÊºM¸ÊÅ�À Ë ¹X¸�¿ Ë ¹ º Ì ¸ É ÁÏ¹�ºM¸"ßdº¯ÁJÇÍº Ì ¸ ÄÍÌ ÁÏÃi¸JÚ ß ¸ÊºM¸ÊÅ�À Ë ¹ Ë ¹XÓ ÄÍÌ ¸Êº Ì ¸ÊÅ ¼ Ñ½Ã ¼ ¹�º Ë�¾Â¼JÉÊÉ ¸ÊÑÐº ¼Ù» Ã Õ,¾�¼ Ç�¸ Ë�¾ ¹XÁJº
ÑvÁ ¾�¾�Ëi» Ãi¸JÒ Ç�ÁJÅ<¸"ß ¼ ÀÂÑPÃi¸JÒ »�Õ ¸"ß ¼ À Ë ¹ Ë ¹XÓ ¼m¾�Ë ¹XÓÏÃ�¸�· ¼ Ãi·J¸ Ë ¹oº Ì ¸õÑ½Ã ¼ ¹�ºÊÚ¥êr¹TÇ ¼JÉ ºÊÒ ¾ º ¼ ºM¸�ÀÂ¸�¹:º ¾�¼Ù» ÁÏÖÐº¥º Ì ¸"! ¾�¼ Ç�¸Êº Õ
ÁJÇ}º Ì ¸T· ¼ Ã�·J¸�# ÄÍË º Ì ÁÏÖXº Ë ¹ÐÇÈÁJÅ�À ¼ º Ë ÁÏ¹ ¼Ù» ÁÏÖXº×º Ì ¸ É ÁÏ¹�ºM¸"ßdº Ë ¹ ÄÍÌÐË�É�Ì º ÌÐ¼ ºm· ¼ Ãi·J¸ Ë�¾ Ö ¾ ¸�¿EÒ ¼ Å�¸�ÀÂ¸ ¼ ¹ Ë ¹ÐÓÏÃi¸ ¾�¾ Ú
@ ¼ Ç�¸Êº Õ�Ë�¾ ¿X¸ÊºM¸ÊÅ�À Ë ¹X¸�¿ »dÕ º Ì ¸=Å�¸�Ã ¼ º Ë ÁÏ¹ ¾�ÌÐË Ñ » ¸Êº Ä ¸Ê¸�¹ º Ì ¸S· ¼ Ãi·J¸ ¼ ¹½¿�º Ì ¸SÁJº Ì ¸ÊÅ[Ñ½Ã ¼ ¹:º É ÁÏÀSÑ©ÁÏ¹Ð¸�¹:º ¾ ÚÎÜ ¾
¼ ¹XÁJº Ì ¸ÊÅm¸"ß ¼ ÀÂÑ½Ãi¸JÒPÑ Ë ÃiÁJº�Ñ½Å�Á É ¸�¿½ÖXÅ�¸ ¾ ºMÁ�¸"ßd¸ É ÖÐºM¸ ¼ Ã ¼ ¹Ð¿ Ë ¹XÓÂÀ Ë Ó Ì º » ¸ ¾�¼ Ç�¸ Ë ¹AÁÏ¹X¸ ¼JË Å É Å ¼ Ç�ºÍÁJÅ Ë ¹ÎÁÏ¹X¸ ¾ ¸Êº
ÁJÇ ÉÊË Å É ÖÐÀ ¾ º ¼ ¹ É ¸ ¾Ý» ÖÐºÞÖ½¹ ¾�¼ Ç�¸ Ë ¹ ¼ ¹XÁJº Ì ¸ÊÅ�Ú

B ÌÐË Ãi¸�ÁJÇ�ºM¸�¹ É ÁÏ¹XÇ�Ö ¾ ¸�¿ÛÒ}Å�¸�Ã Ë�¼Ù»½Ë Ã Ë º Õ1¼ ¹Ð¿ ¾�¼ ÇÈ¸Êº Õ ¼ Å�¸â¿ Ë^r ¸ÊÅ�¸�¹:ºTÑÐÅ�ÁJÑv¸ÊÅ�º Ë ¸ ¾ ÚÔà Ì ¸âÑ Ë ÃiÁJº ¾ À ¼�Õ Å�¸�Ã Ë�¼Ù» Ã Õ
¸"ß�¸ É ÖXºM¸×º Ì ¸×Ã ¼ ¹Ð¿ Ë ¹XÓYÑÐÅ�Á É ¸�¿ÐÖXÅ�¸ ¾ ÁÏ¹ ¼ Ñ½Ã ¼ ¹X¸�ÁJÅ ¼ º ¼ ¹ ¼JË Å�ÑvÁJÅ�º Ë ¹ ÄÍÌÐË�É�Ì º Ì Á ¾ ¸mÑÐÅ�Á É ¸�¿ÐÖXÅ�¸ ¾�¼ Å�¸×Ö½¹ ¾�¼ Ç�¸JÚ<Ü
ÓÏÖÐ¹ ÄÍÌ ¸�¹8¿ Ë�¾�É�ÌÐ¼ Å�ÓJ¸�¿8ÁÏÖXº×ÁÏ¹ ¼ ¿Ð¸ ¾ ¸ÊÅ�º Ä×Ë º Ì ¹XÁSÁJº Ì ¸ÊÅ Ì ÖÐÀ ¼ ¹ ¾ ÁJÅ ¼ ¹ Ë À ¼ Ã ¾ Ç�ÁJÅ Ì ÖÐ¹Ð¿XÅ�¸�¿ ¾ ÁJÇ}À Ë Ãi¸ ¾ À ¼�Õ
» ¸ » ÁJº Ì=¾�¼ Ç�¸ ¼ ¹½¿SÅ�¸�Ã Ë�¼Ù» Ãi¸JÚÌB Ì ¸�¹¯¿ Ë�¾�É�ÌÐ¼ Å�ÓJ¸�¿ Ë ¹ ¼oÉ Å�Á Ä ¿X¸�¿�À ¼ Ã�Ã�ÒÏº Ì ¸ÍÅ�¸�Ã Ë�¼Ù»½Ë Ã Ë º Õ[ÄÍË Ã�ÃX¹XÁJº ÌÐ¼ ·J¸ É�ÌÐ¼ ¹ÐÓJ¸�¿
» ÖXºÝº Ì ¸ ¾�¼ ÇÈ¸Êº Õ ÀÂÁ ¾ º ¼J¾�¾ ÖXÅ�¸�¿ÐÃ Õ=ÌÐ¼J¾ Ú

Úõ¸ ÉÊ¼ Ö ¾ ¸ ¾�¼ ÇÈ¸Êº Õ1Ë�¾I¼ ¹1¸�ÀÂ¸ÊÅ�ÓJ¸�¹�º�ÑÐÅ�ÁJÑ©¸ÊÅ�º Õ Ò Ë º Ë�¾ ¹ÐÁJºIÑ©Á ¾�¾�Ëi» Ãi¸TºMÁÎº ¼ ÆJ¸ ¼Î¾�Ë ¹XÓÏÃi¸ ¾MÕ�¾ ºM¸�À É ÁÏÀÂÑvÁÏ¹X¸�¹�ºÊÒ
Ã Ë ÆJ¸ ¼8¾ ÁJÇÈº Äõ¼ Å�¸�ÀÂÁ�¿ÐÖÐÃi¸TÁJÅ ¼8¾�Ë ¹XÓÏÃi¸ Ì ÖÐÀ ¼ ¹ ¼JÉ º Ë ÁÏ¹ÛÒ Ë ¹ Ë�¾ ÁÏÃ ¼ º Ë ÁÏ¹ ¼ ¹½¿ ¼J¾�¾ ¸ ¾�¾oË º ¾�¾�¼ Ç�¸Êº Õ Ú=Ü É ÁÏÀÂÑvÁÏ¹X¸�¹�º
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� þ ùo�×ñá�mü<ø öhâ:í�óÌ��óEü}ø�ý1ó1üV�×øYðÞö/�,ñm÷mûFúÊü�ó�ö×ø�ò�ñÍü�úÊðÝ÷Yó��×ú'�.ü�ð ó�ñmô<ømü/�
º ÌÐ¼ º Ë�¾ Ñ©¸ÊÅ�ÇÈ¸ É º�Ã Õâ¾�¼ Ç�¸ Ë ¹âÁÏ¹X¸ ¾�Õd¾ ºM¸�À ÁJÅ Ë ¹âÁÏ¹X¸o¸�¹:· Ë Å�ÁÏ¹ÐÀS¸�¹:º�À ¼ Õ ¹XÁJº » ¸ ÄÍÌ ¸�¹8Ö ¾ ¸�¿ Ë ¹ ¼ ¹XÁJº Ì ¸ÊÅ�Ú

à Ì ¸T¹X¸ Ä ÀÂÁ�¿X¸�Ã�ÁJÇ ¼JÉÊÉÊË ¿X¸�¹�º ¾YË ¹:ºMÅ�Ád¿ÐÖ É ¸�¿ Ë ¹äé ¼ Å�ºYê�êÝÁJÇ�º ÌÐË�¾×» Á�ÁJÆ Ë ¹ É ÁJÅ�ÑvÁJÅ ¼ ºM¸ ¾ º Ì ¸ »½¼J¾�Ë�É[¾MÕd¾ ºM¸�À ¾
º Ì ¸ÊÁJÅ Õ Ë ¿Ð¸ ¼ ÁJÇ ÌÐË ¸ÊÅ ¼ Å É�Ì½Ë�ÉÊ¼ ÃIÃi¸Ê·J¸�Ã ¾ Ò ÄÍÌ ¸ÊÅ�¸ É ÁÏ¹ ¾ ºMÅ ¼JË ¹�º ¾ ÁJÅäÃ ¼JÉ Æ*ÁJÇ É ÁÏ¹ ¾ ºMÅ ¼JË ¹�º ¾A¼ ºAº Ì ¸ ÌÐË Ó Ì ¸ÊÅ8Ã�¸Ê·J¸�Ã ¾
É ÁÏ¹�ºMÅ�ÁÏÃ�ÁJÅ ¼ Ã�ÃiÁ Ä ÃiÁ Ä ¸ÊÅMá'Ãi¸Ê·J¸�Ã » ¸ ÌÐ¼ · Ë ÁJÅ�ÚO@ ¼ ÇÈ¸Êº Õ�Ë�¾ ºMÅ�¸ ¼ ºM¸�¿ ¼J¾o¼ ¹1¸�ÀS¸ÊÅ�ÓJ¸�¹:ºTÑÐÅ�ÁJÑv¸ÊÅ�º Õ ¼ ºo¸ ¼JÉ�Ì ÁJÇõº Ì ¸ ¾ ¸
Ãi¸Ê·J¸�Ã ¾ ÚL@ ¼ ÇÈ¸Êº Õ ¿Ð¸ÊÑ©¸�¹½¿ ¾ ÁÏ¹âº Ì ¸I¸�¹XÇ�ÁJÅ É ¸�ÀÂ¸�¹�º�ÁJÇ É ÁÏ¹ ¾ ºMÅ ¼JË ¹�º ¾ ÁÏ¹âº Ì ¸ » ¸ ÌÐ¼ · Ë ÁJÅÝÁJÇ�º Ì ¸ É ÁÏÀÂÑvÁÏ¹X¸�¹�º ¾�Ë ¹�º Ì ¸
¾MÕ�¾ ºM¸�ÀÎÒ Ë ¹ É Ã�Ö½¿ Ë ¹XÓ É ÁÏ¹ ¾ ºMÅ ¼JË ¹:º ¾ ÁÏ¹Aº Ì ¸ Ë ÅÍÑvÁJºM¸�¹�º Ë�¼ Ã Ë ¹�ºM¸ÊÅ ¼JÉ º Ë ÁÏ¹ ¾ Úá@ ¼ Ç�¸Êº ÕAË ¹Îº Ì ¸ »P¼ º É�ÌÔÉ�Ì ¸�À Ë�ÉÊ¼ Ã¥Å�¸ ¼JÉ ºMÁJÅ
Ë ¹[º Ì ¸ÞÑÐÅ�¸Ê· Ë ÁÏÖ ¾<É�Ì½¼ ÑÐºM¸ÊÅ�ÒÏÇ�ÁJÅ<¸"ß ¼ ÀÂÑPÃi¸JÒÏ¿X¸ÊÑv¸�¹Ð¿ ¾ ÁÏ¹�º Ì ¸Þ¸�¹XÇ�ÁJÅ É ¸�ÀÂ¸�¹�º}ÁJÇ ¼YÉ ÁÏ¹ ¾ ºMÅ ¼JË ¹:º<ÁÏ¹�º Ì ¸ÞÅ�¸�Ã ¼ º Ë ÁÏ¹ ¾�ÌÐË Ñ
» ¸Êº Ä ¸Ê¸�¹8º Ì ¸ ¾ º ¼ ºM¸�ÁJÇ<º Ì ¸ ÉÊ¼ º ¼ Ã Õ�¾ ºÍ· ¼ Ãi·J¸ ¼ ¹½¿âº Ì ¸ ÄÞ¼ ºM¸ÊÅÍ· ¼ Ãi·J¸JÚ

¾\¿'¾ i8È/Ò ÒªÊ>Â>Í=Ë8�PÆaÍ=ÈáÂ���Â$Éji�ÈáÂáÆRÇaÈdk
à Ì ¸ ¾ ¸ É ÁÏ¹Ð¿ZÀ ¼ià ÁJÅ[Ñ ¼JË Å�ÁJÇ Ë ¿X¸ ¼J¾oË ¹ ¾MÕ�¾ ºM¸�À ¾ º Ì ¸ÊÁJÅ Õ1Ë�¾ ��%�9$9m;�	+�����0�-�-%�	 ¼ ¹½¿ ��%�	��-&'%�� Ú8Üm¹�¸"ß ¼ ÀÂÑ½Ãi¸SÁJÇ
Å�¸ÊÓÏÖÐÃ ¼ ºMÁJÅ Õ ÁJÅ ��%
	��-&'%
� ¼JÉ º Ë ÁÏ¹ Ë�¾ º Ì ¸ Ë ÀÂÑvÁ ¾�Ë º Ë ÁÏ¹ ÁJÇ ��%
	5���-&,���4	��4� ÖXÑvÁÏ¹�º Ì ¸ ¼JÉ º Ë · Ë º Õ�¼ º=ÁÏ¹X¸ Ãi¸Ê·J¸�ÃÝÁJÇ ¼
ÌÐË ¸ÊÅ ¼ Å É�Ì�Õ Ò Ä×ÌÐË�É�Ì ¿X¸"cP¹X¸�º Ì ¸l!MÃ ¼ ÄÍ¾ ÁJÇ » ¸ ÌÐ¼ · Ë ÁJÅ�# ¼ ºmº ÌÐ¼ º×Ã�¸Ê·J¸�Ã�Ú�à Ì Á ¾ ¸TÃ ¼�Ä×¾ ÁJÇ » ¸ ÌÐ¼ · Ë ÁJÅ ÕdË ¸�Ã�¿ ¼JÉ º Ë · Ë º Õ
ÀÂ¸ ¼ ¹ Ë ¹XÓJÇ�Ö½Ã ¼ º ¼8ÌÐË Ó Ì ¸ÊÅ�Ãi¸Ê·J¸�Ã�Únm Ë ¸ÊÅ ¼ Å É�ÌÐË ¸ ¾o¼ Å�¸ É�Ì½¼ Å ¼JÉ ºM¸ÊÅ ËiØ ¸�¿ »�ÕÔÉ ÁÏ¹�ºMÅ�ÁÏÃ�Ñ½Å�Á É ¸ ¾�¾ ¸ ¾ ÁJÑv¸ÊÅ ¼ º Ë ¹XÓ ¼ º[º Ì ¸
Ë ¹�ºM¸ÊÅ�Ç ¼JÉ ¸ ¾�» ¸Êº Ä ¸Ê¸�¹AÃi¸Ê·J¸�Ã ¾�} Ö
� ��Ú

à Ì ¸mÃ Ë ¹XÆ » ¸Êº Ä ¸Ê¸�¹ É ÁÏ¹:ºMÅ�ÁÏÃÛÀÂ¸ É�ÌÐ¼ ¹ Ë�¾ À ¾Þ¾ º�ÖÐ¿ Ë ¸�¿ Ë ¹¯¹ ¼ º�ÖÐÅ ¼ Ã ¾MÕd¾ ºM¸�À ¾Ý¼ ¹Ð¿�º Ì Á ¾ ¸Y¸�¹XÓ Ë ¹Ð¸Ê¸ÊÅ�¸�¿ Ë ¹�À ¼ ¹�á
À ¼ ¿X¸ ¾�Õd¾ ºM¸�À ¾�ÄÞ¼J¾ ÑÐÅ�Á�· Ë ¿X¸�¿ »�Õâ¼ Ñ ¼ Å�ºÝÁJÇ ¾MÕ�¾ ºM¸�À ¾ º Ì ¸ÊÁJÅ Õ Æd¹ÐÁ Ä ¹ ¼J¾×É"Õ�» ¸ÊÅ�¹Ð¸Êº Ë�ÉÊ¾ Ú ç Ì ¸ É ÆdÃ ¼ ¹Ð¿ Ä Å Ë ºM¸ ¾�ë

çÞÁÏ¹:ºMÅ�ÁÏÃ Ë�¾�¼ Ã ÄÞ¼�Õ�¾Â¼J¾�¾ Á ÉÊË�¼ ºM¸�¿ ÄÍË º Ì º Ì ¸ Ë ÀSÑ©Á ¾�Ë º Ë ÁÏ¹�ÁJÇ É ÁÏ¹ ¾ ºMÅ ¼JË ¹�º ¾ Ò ¼ ¹½¿ ¼ ¹ ¼JÉÊÉ ÁÏÖ½¹:ºÂÁJÇ ¼
É ÁÏ¹�ºMÅ�ÁÏÃÍÑÐÅ�Á É ¸ ¾�¾ ¹X¸ É ¸ ¾�¾�¼ Å Ë Ã Õ Å�¸�ædÖ Ë Å�¸ ¾ ÁÏÖXÅ=º ¼ Æ Ë ¹ÐÓ Ë ¹�ºMÁ ¼JÉÊÉ ÁÏÖÐ¹:º ¼ º=Ãi¸ ¼J¾ º=º Ä Á ÌÐË ¸ÊÅ ¼ Å É�ÌÐË�ÉÊ¼ Ã
Ã�¸Ê·J¸�Ã ¾ Ú[ÜÞº ¼ Ó Ë ·J¸�¹1Ã�¸Ê·J¸�Ã�Ò Ë º Ë�¾ ÁJÇÈºM¸�¹ÔÑvÁ ¾�¾�Ëi» Ãi¸[ºMÁ8¿X¸ ¾�É Å Ëi» ¸[º Ì ¸ÂÃi¸Ê·J¸�Ã »�ÕäÄ Å Ë º Ë ¹XÓ¯¿ Õ ¹ ¼ À Ë�ÉÊ¼ Ã
¸�ædÖ ¼ º Ë ÁÏ¹ ¾ Ò�ÁÏ¹Zº Ì ¸ ¼J¾�¾ ÖÐÀÂÑÐº Ë ÁÏ¹�º ÌÐ¼ ºoÁÏ¹X¸=Ñ ¼ Å�º Ë�É Ãi¸ Ë�¾ Å�¸ÊÑÐÅ�¸ ¾ ¸�¹:º ¼ º Ë ·J¸=ÁJÇÞº Ì ¸ É ÁÏÃ�Ã�¸ É º Ë ÁÏ¹ ¼ ¹Ð¿
º Ì½¼ ºõº Ì ¸mÇ�ÁJÅ É ¸ ¾Ý¼ ºÞÁJº Ì ¸ÊÅ�Ãi¸Ê·J¸�Ã ¾ ¿ÐÁT¹XÁJº Ë ¹�ºM¸ÊÅ�Ç�¸ÊÅ�¸JÚ�ÚÞÖXº ¼ ¹ Õ ¿X¸ ¾�É Å Ë Ñ½º Ë ÁÏ¹=ÁJÇ ¼TÉ ÁÏ¹�ºMÅ�ÁÏÃvÑÐÅ�Á É ¸ ¾�¾
¸�¹�º ¼JË Ã ¾Ý¼ ¹ÎÖÐÑÐÑv¸ÊÅÞÃ�¸Ê·J¸�Ã Ë ÀÂÑvÁ ¾�Ë ¹XÓ É ÁÏ¹ ¾ ºMÅ ¼JË ¹:º ¾ ÖXÑvÁÏ¹�º Ì ¸IÃiÁ Ä ¸ÊÅ�Ú à Ì ¸IÖXÑÐÑv¸ÊÅÞÃi¸Ê·J¸�Ã Ë�¾Ý¼�¾ ÁÏÖXÅ É ¸
ÁJÇ ¼ ¹ ¼ ÃiºM¸ÊÅ�¹ ¼ º Ë ·J¸ ãL¾�Ë ÀÂÑ½Ãi¸ÊÅ åÍ¿X¸ ¾�É Å Ë ÑÐº Ë ÁÏ¹ ÁJÇõº Ì ¸=ÃiÁ Ä ¸ÊÅoÃ�¸Ê·J¸�Ã Ë ¹ÔºM¸ÊÅ�À ¾ ÁJÇ ¾ Ñv¸ ÉÊË c É ÇLÖÐ¹ É º Ë ÁÏ¹ ¾
º Ì½¼ º ¼ Å�¸�¸�ÀÂ¸ÊÅ�ÓJ¸�¹:º ¼J¾�¼ Å�¸ ¾ Ö½ÃiºÞÁJÇ�º Ì ¸ Ë ÀÂÑvÁ ¾�Ë º Ë ÁÏ¹�ÁJÇ É ÁÏ¹ ¾ ºMÅ ¼JË ¹:º ¾m} Ö
� ÒÐÑEÚLo � ��Ú

××ÁJºM¸Tç Ì ¸ É ÆdÃ ¼ ¹Ð¿�� ¾�¾ º ¼ ºM¸�ÀS¸�¹:º ¼Ù» ÁÏÖXº É ÁÏ¹�ºMÅ�ÁÏÃ ¼ Ã Äõ¼ Õd¾�» ¸ Ë ¹XÓ ¼J¾�¾ Á ÉÊË�¼ ºM¸�¿ ÄÍË º Ì º Ì ¸ Ë ÀÂÑvÁ ¾�Ë º Ë ÁÏ¹¯ÁJÇ É ÁÏ¹�á
¾ ºMÅ ¼JË ¹:º ¾ Ú ê�ÀSÑ©Á ¾�Ë ¹XÓ �"�,#��(�-�O��%
	5���-&,���4	��4� Ñ½Ã ¼ Õd¾Í¼ ÇLÖÐ¹Ð¿ ¼ ÀÂ¸�¹�º ¼ ÃÛÅ�ÁÏÃ�¸ Ë ¹âº Ì ¸ ¼ ÑÐÑÐÅ�Á ¼JÉ�Ì ºMÁ ¾�¼ ÇÈ¸Êº Õ ÑÐÅ�¸ ¾ ¸�¹�ºM¸�¿
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� �ÊÓ�Ì �?�2Ñ�¹	�¢��� ´ �2Ò\�?�Ñ��
� ��Ì Ï/� ÐD�¯Ì2� ¾ Ñ ¹	�½¾2ÑY�uÑ�»�ÑY�2Ñ � ¾ Ð ����� �¯Ð » � � Ì »iÕ Ö � ´���Ì ¾2��¹T¹ ´ÛÚ
Ü �:Õâ¾ Ñ(��Ð Ñ czÐQÌ2� ��»�Ñ�Ø��?�2ÑY¹	�s¹�Ï|�2ÒuÑ�¾ Ó�� � ��Ì ��»E¾MÕ�¾�� � ¸S¾ � � Ó Ñ�� ����Ì Ñ�� Ó[ÑuÌ ¹ ÐD� ¾�¾ ´��ÊÑ(� � ´ ¾h¹	�s�2Ò �g� � Ó Ñ�� ����Ì Ñ�� Ó¸x¹ ´�� »�¾ Ö ¾ ��´ ÏO¹ Ì �2Ò � ¾MÕd¾2� � ¸ Ð ¹	¸ Ñ ¹	� � �T��¾¯��� ´ �2Ò ��´�� ¾�Ñ Ì2��´ ¾MÕ�¾�� � ¸ ædÖ ��»�ÑY�2Ñ � ¾ ÚB� ¹ Ì ¾2�?Ï � �'Õ Ò �2Ò � ¸x¹ ´�� »�¾

Ð ¹	¸�¸x¹	�u»iÕ Ö ¾ ��´ ��¹ Ö � ´\��Ì ¾��2��� ´ ÍcÒ�Õ���� ´ Ò�¹RÍ�� Ð�Ð Ñ ´�� �
��¾~¹ Ð�ÐÊÖ�Ì Ò\� ��� � ��� �P�u�J¾ ��´ ¹	� ����� �T��¾ ÒÏÑ � Ì �2Ñ ÐÊÖ »�� Ì »iÕÏ/��Ñ�» Ö�Ì2������� �
��¾ Ò ��� ´ �2Ò ��Ö ¾ � ¹�Ï Ì2� »�Ñ��?�uÑ�»�ÑY�'Õ � � Ó Ñ�� ����Ì Ñ�� Ó � ��Ð Ò\�\Ñ ædÖ�� ¾P��¹ Ñ\Ì2����� �T�P�2Ò � ¸ Ú é � Ì � ê�ê ¹�Ïc�2Ò\Ñ�¾�(¹T¹�Î�Ï Ö�Ì �2Ò ��ÌP´�� �2��Ñ�»�¾��2Ò � ��»Y� ��Ì �\�?�2Ñ ��� ¾MÕd¾2� � ¸S¾"� ÑÐÑ\Ì ¹	� Ð Ò¤��¹1¾2�?Ï � �'Õ�Ñ��T� Ì ¹ ´½Ö\ÐD��´ Ñ��¤�2Ò\Ñ�¾ Ð Ò\� Ñ � ��Ì ÍcÒ\Ñ�» �
é � Ì � ê�ê�ê�Ñ\Ì ¹ � Ñ ´�� ¾�� ��Ð Ò\�uÑ æ�Ö\� ¾6��¹ Ñ(��Ì Ïb¹ Ì ¸µ¸�����Õ�¹�Ïf�2Ò � ¾ � ¾2�?Ï � �OÕ���� ´ ¾MÕ�¾�� � ¸ � � Ó Ñ�� ����Ì Ñ�� Ó � Ð �2Ñ � ÑY�2Ñ � ¾ Ú
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æ � Ì �sç2çxÑ��T� Ì ¹ ´\è\ÐD� ¾���� �DéÛê ��� ´\��´ � Ð�Ð Ñ ´�� �T� Ð � è ¾2��»�Ñ��1ë«¸x¹ ´�� »c�u�J¾ ��´ ¹	�q�2Ò � � � Íì�J¾�¾ è ¸ ê �2ÑY¹	�Ð¾nÑ��í Ò\� ê � ��Ì Øn��� ´ ¾2�?�2Ñ�¾�Ïbë�Ñ���în�2Ò � î�¹	��»�¾�¾�� � ¸�¸�Ñ���înÏ Ì ¹	¸ì�2Ò � ¸�ïBð]Ò � �2Ò � ¹ Ì�� �2Ñ Ð ��»~ÏO¹ è � ´ �?�2ÑY¹	�±Ïb¹ Ì �2Ò � � � Í¸x¹ ´�� »
Ñ�¾¥¾�ë�¾�� � ¸S¾f�2Ò � ¹ Ì ë�ñ��J¾~Ñ��T� Ì ¹ ´\è\ÐD��´ Ñ�� í Ò\� ê � ��Ì Ö ï · ¾2Ñ���îc�2Ò\Ñ�¾�� � Í Ð � è ¾2��»�Ñ��1ë¯¸x¹ ´�� »:ñ Ð ��»�» ��´"ò ð|ó �±æô ò ë�¾�� � ¸S¾5õ1ðcÒ � ¹ Ì2� �2Ñ Ð ó Ð�Ð Ñ ´\� �
� � ¹ ´�� »-��� ´Ãæ�Ì ¹ ÐD� ¾�¾ � ¾AöAñ Ð Ò\����î � ¾P�2Ò �n� ¸ ê Ò\�J¾2Ñ�¾¯Ñ���¾�ë�¾�� � ¸ ¾2�?Ï � �1ë�Ï Ì ¹	¸

ê\Ì2����� �T�2Ñ���îBÏb��Ñ�» è�Ì2� ¾-��¹ � ��Ïb¹ Ì�Ð Ñ��\î�� � Ò\� � ÑY¹ Ì ��»©¾2�?Ï � �1ë Ð ¹	�½¾�� Ì ��Ñ��T��¾�ï í ¹	¸ ê ¹	� � �T�-Ï/��Ñ�» è\Ì2� � Ð�Ð Ñ ´�� �T��¾�� Ì2� ¾��2Ñ�»�»Ñ�� Ð » è\´���´ ñ\� è �Q¹ è\ÌeÐ ¹	� ÐD��ê �2ÑY¹	�±¹�Ï Ð � è ¾2��»�ÑY�1ë¢Ñ�¾ �Dé � � � ´���´ ��¹¥Ñ�� Ð » è\´���Ð ¹	¸ ê ¹	� � �T�eÑ��
� ��Ì � Ð �2ÑY¹	�¡� Ð�Ð Ñ ´�� �T��¾�ï
ò �?Ï � �1ë Ñ�¾ Ì�� ÏO¹ Ì ¸ è »��?� ��´ �J¾¯� Ð ¹	�T� Ì ¹	» ê\Ì ¹��u» � ¸ Ì �?�2Ò ��Ì �2Ò\���¤� Ì2� »�Ñ��?�zÑ�»�ÑY�=ë ê\Ì ¹��u» � ¸¥ï�ð]Ò\Ñ�¾ Ð Ò\����î � » � � ´ ¾��¹s¸ è\Ð Òl¸�¹ Ì2��ê ¹RÍ ��Ì Ï è »>��� ´l� r ��Ð �2Ñ ��� Í���ë�¾d��¹ � �\î	Ñ�� ����Ì ¾��?Ï ��Ì ¾�ë�¾�� � ¸S¾�ñ(Ñ�� Ð » èu´ Ñ���îP�2Ò �BÐ ¹	¸ ê » �Dé ¾�¹ Ð ÑY¹?õ� ��Ð Òu�\Ñ Ð ��»E¾�ë�¾�� � ¸S¾c¹�Ïf¸�¹Ï¾�� Ð ¹	� ÐD��Ì �¢��¹ ´ ��ë�ïð]Ò � �2Ò Ì2��� ¸���Ñ�� Ð ¹	� ÐD��ê ��¾cÑ����2Ò\Ñ�¾�¸x¹ ´�� » � ¾2�?Ï � �1ë Ð ¹	�Ð¾�� Ì ��Ñ��
��¾�ñ\ÒuÑ ��Ì � Ì�Ð Ò\Ñ Ð ��» Ð ¹	�
� Ì ¹	»Û¾�� Ì�è\Ð � è�Ì�� ¾�ñ\��� ´ê\Ì ¹ ÐD� ¾�¾6¸x¹ ´�� »�¾ � � Ì2� Ñ��T� Ì ¹ ´uè\ÐD��´TcuÌ ¾��6Ñ�� í Òu� ê � ��Ì6÷ ï-ð]Ò � ���2Ò �Bò ð|ó �læqÐ � è ¾2��»�Ñ��1ës¸x¹ ´\� »�Ñ�¾ ´�� ¾ ÐDÌ ÑY� ��´��»Y¹	��îxÍQÑY�2Ò¥� Ð »��J¾�¾�Ñ czÐ �?�2ÑY¹	�¥¹�Ï~� Ð�Ð Ñ ´�� �T� Ð � è ¾ � ¾cÑ�¸ ê »�Ñ ��´ �Të��2Ò � � � Íø¸x¹ ´\� »:ïð|¹ ê\Ì ¹ � Ñ ´�� � ´\´ ÑY�2ÑY¹	�\��» è � ´���Ì ¾��2��� ´ Ñ���îe¹�Ï ò ðfó �±æ ñTÑY�-Ñ�¾ è ¾ ��´ ��¹ ´�� ¾ ÐDÌ ÑY� � �2Ò �QÐ � è ¾ � ¾-¹�ÏE¾ ������Ì ��» ����Ì ë´ Ñ^r ��Ì2� �T�c�=ë ê(� ¾d¹�Ï-»Y¹Ï¾�¾ � ¾ � �nÏ Ì Ñ � � ´ »Yë cuÌ2� ¾2Ò�¹�¹�� ´ ¹RÍc�l¹�Ï-� · ï ò ï�ó Ì ¸Bë¢Ò � »�Ñ Ð ¹ ê � ��Ì ��ë¢� · ï ò ï(ódÑ ÌQ� ¹ ÌAÐD�
c î	ÒT� ��Ì à � �c¹ ����Ì ��¹ Ì �2Ò ��Ì ��ç Ì ��ùzñu�2Ò �BÐ ¹	�T�2��¸�Ñ��\�?�2ÑY¹	�l¹�Ï8� êuè �u»�Ñ Ð Í��?� ��Ì ¾2ëd¾�� � ¸�ÍcÑY�2Ò ¦ ï Ð ¹	»�Ñ��u� Ð � ��Ì Ñ��nÑ���A¾�¸���»�»8��¹*Íc�¤Ñ�� í ���\� ´ �Ûñf��� ´ �2Ò � »�¹Ï¾�¾�¹�Ï6� � Ñ�»�¾��2� Ì ¾2�?� � »�»�ÑY� � ï í Ò\� ê � ��Ì � êuÌ2� ¾ � �T��¾��2Ò � Ï Ì Ñ � � ´ »Yë cuÌ2�� Ð�Ð Ñ ´�� �T�c���\��»�ëd¾2Ñ�¾�ï8ð]Ò � ¹��2Ò ��Ì � Ð�Ð Ñ ´�� �T�c���\��»Yë�¾ � ¾]� Ì2�BÐ ¹	�
�2��Ñ�� ��´ Ñ��¥ó ê\ê(� � ´ Ñ ÐD� ¾ Ú ��� ´ í ï
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ç5�B�2Ò � � Ì � ´ ÑY�2ÑY¹	�\��» Ð � è ¾2��»�Ñ��1ë�¸x¹ ´�� »�¾�ñ?� Ð�Ð Ñ ´�� �
��¾8� Ì��hÐ ¹	�Ð¾�Ñ ´���Ì2��´ ��¹e� ��Ð � è ¾ ��´ ��ë Ð Ò\��Ñ��Ð¾|¹�ÏuÏ/��Ñ�» è�Ì�������� �
��¾�ñ
� � Ð Ò±Ï/��Ñ�» è�Ì���´ Ñ Ì2��Ð �2»�ë Ð � è ¾2Ñ���în�2Ò � � �Dé �d¹	� � Ñ��¢�2Ò �"Ð Ò\��Ñ��>ï æ � Ì �Qç �DéÛê »���Ñ�� ��´ ÍcÒTë¥�2Ò � ¾ � ¾2Ñ�¸ ê » � ¸x¹ ´�� »�¾� Ì2� ��¹l»�¹	��î ��Ì � ´�� ù è �?� � Ïb¹ Ì �2Ò � ¸x¹ Ì���Ð ¹	¸ ê » �Dé ¾�¹ Ð ÑY¹�� ��Ð Òu�\Ñ Ð ��»õ¾�ëd¾2� � ¸S¾PÍ � � Ì2� �?��� � ¸ ê �2Ñ���î±��¹±� è Ñ�» ´��¹ ´ ��ë�ïdð]Ò �B´\� � �\ÑY�2ÑY¹	��¹�Ï�� Ð�Ð Ñ ´�� �T� Ð � è ¾��?�2ÑY¹	�¡� ����´ ¾Q��¹n� �¯�DéÛê ��� ´���´ � � ë�¹	� ´ Ï/��Ñ�» è\Ì2�g����� �
��¾I¾2¹n�2Ò\�?�dÑY�Ñ�� Ð » è\´�� ¾ Ð ¹	¸ ê ¹	� � �T�cÑ��T� ��Ì � Ð �2ÑY¹	��� Ð�Ð Ñ ´\� �
��¾Q��� ´ Ñ�� ´ Ñ Ì2��Ð �h¹ Ì ¾�ë�¾�� � ¸�Ñ ÐgÐ � è ¾2��»>¸ ��Ð Ò\���\Ñ�¾2¸=¾�ïð]Ò � � Ì ¾2�×¾�� ��ê Ñ�¾Q��¹nî � � ��Ì ��»�Ñ�� � �2Ò �B´�� � �\ÑY�2ÑY¹	�¥¹�ÏK���l� Ð�Ð Ñ ´\� �
� � ïdóQ������� �
	������ Ñ�¾d��� è � ê »����\� ��´ ��� ´è � ´\� ¾2Ñ Ì2��´ »Y¹Ï¾�¾ ����� �
��ïhð]Ò\�?��»Y¹Ï¾�¾6¸��RënÑ�� � ¹	» ��� Ò è ¸���� ´�� �?�2Ò¥��� ´ Ñ���à è�Ì ë�ñ�� è ��ÑY��¸���ë���»�¾�¹xÑ�� � ¹	» ��� ¹��2Ò ��Ì¸��ià�¹ Ì »Y¹Ï¾�¾ � ¾]Ñ�� Ð » èu´ Ñ���îP¸�Ñ�¾�¾2Ñ�¹	��ñ � ù è Ñ ê ¸ � �T��ñ � �\��� Ð Ñ���»&ñ���� ´ Ñ���Ïb¹ Ì ¸��?�2ÑY¹	�¥»Y¹Ï¾�¾ � ¾�ï

� ¹Ï¾�¾ � ¾ Ì2� ¾ è »��-Ï Ì ¹	¸ Ð ¹	¸ ê ¹	� � �
�hÏ/��Ñ�» è�Ì2� ¾�ñ ´ Ñ�¾2� è�Ì �u��� ÐD� ¾ �Dé � ��Ì �\��»���¹P�2Ò � ¾2ëd¾�� � ¸�ñ�Ñ��T� ��Ì � Ð �2ÑY¹	�½¾h��¸�¹	��î
¾�ë�¾�� � ¸ Ð ¹	¸ ê ¹	� � �T��¾�ñ\��� ´ � � Ò\� � Ñ�¹ Ì ¹�Ï|Ñ�� ´ Ñ � Ñ ´\è ��»Ð¾�ë�¾�� � ¸ Ð ¹	¸ ê ¹	� � �
��¾6�2Òu�?�]» � � ´ ��¹�Ò\���� Ì�´ ¹ è ¾Ý¾�ë�¾�� � ¸
¾��2�?� � ¾�ï ¦8é ��¸ ê » � ¾e¹�Ï6Ò\���� ÌA´ ¾¯Ñ�� Ð » è\´�� �2Ò ��Ì2� » � �J¾ � ¹�Ïh��¹ é Ñ Ð�Ð Ò � ¸�Ñ Ð ��»�¾gÏ Ì ¹	¸Ú����¹	Ñ�» Ì2� � � ��Ì ë�ñ�� ê �?�2Ñ � �T�
Ì2��ÐD� Ñ � Ñ���î¥�s» � �2Ò\��» ´ ¹Ï¾ � ¹�ÏK¸ ��´ Ñ Ð Ñ�� � ñ(�1Íh¹¢��Ñ ÌAÐDÌ �?ÏO� � ÑY¹	»��?�2Ñ���î�¸�Ñ��\Ñ�¸ è ¸ ¾ ��ê � Ì �?�2ÑY¹	� Ì�� ù è Ñ Ì2� ¸ � �T��¾�ñ>��� ´Ð ¹	¸�¸ è � ��Ì � Ì ��Ñ�� ´ ¹�¹ Ì ¾6¹ ê(� �\Ñ���î"� � �1Í ��� �A¾2�2�?�2ÑY¹	�Ð¾�ï��ç5��¾�ë�¾�� � ¸S¾g�2Ò � ¹ Ì ë�ñ � ¸ ��Ì î � �
� ê\Ì ¹ ê(��Ì �2Ñ � ¾�ñE¾ è\Ð Ò �J¾[¾2�?Ï � �1ë�ñ~� Ì Ñ�¾ � Ï Ì ¹	¸Á�2Ò � Ñ��
� ��Ì � Ð �2ÑY¹	�Ð¾¯��¸x¹	�\î��2Ò �
¾�ë�¾�� � ¸ Ð ¹	¸ ê ¹	� � �
��¾�ï~ðcÒ �c� ¸ ��Ì î � �
� ê\Ì ¹ ê(��Ì �2Ñ � ¾-� Ì2�QÐ ¹	�T� Ì ¹	»�» ��´ �Të�Ñ�¸ ê ¹Ï¾2Ñ���î Ð ¹	�Ð¾�� Ì ��Ñ��
��¾-¹	���2Ò � � � Ò\� � õÑY¹ Ì ¹�ÏK��� ´ Ñ��T� ��Ì � Ð �2ÑY¹	�Ð¾e��¸x¹	�\î��2Ò �PÐ ¹	¸ ê ¹	� � �T��¾�ï ò �?Ï � �1ël�2Ò � �±� ��Ð ¹	¸ � ¾d����� ����� � � êuÌ ¹��u» � ¸�ÍcÒ ��Ì2� �2Ò �î�¹	��»�¹�Ï|�2Ò �gÐ ¹	�
� Ì ¹	»�Ñ�¾h��¹ � �\ÏO¹ Ì�ÐD� �2Ò � ¾��?Ï � �=ë Ð ¹	�Ð¾2� Ì ��Ñ��T��¾�ï-ó Ð�Ð Ñ ´�� �T��¾ Ì2� ¾ è »Y�hÏ Ì ¹	¸µÑ��\� ´�� ù è �?� �eÐ ¹	�
� Ì ¹	»�¹ Ì� ��Ïb¹ Ì�ÐD� ¸ � �T�6¹�Ï¥¾2�?Ï � �1ëTõ Ì2� »��?� ��´�Ð ¹	�½¾�� Ì ��Ñ��T��¾�¹	���2Ò �g´������ »Y¹ ê ¸ � �T��ñ ´�� ¾2Ñ�î	��ñ���� ´ ¹ ê(��Ì �?�2Ñ�¹	�n¹�Ï|�2Ò � ¾�ë�¾�� � ¸¥ïó�� Ú Ò�¹ ê ��»&ñT�2Ò � ¾2�?Ï � �1ë Ð ¹	�Ð¾�� Ì ��Ñ��
���2Ò\�?��Í��J¾ � Ñ�¹	»��?� ��´ Íh�J¾��2Ò\�?���2Ò �g� ç í ¸ è ¾��6��¹�� Ð ¹	¸ � Ñ�� Ð ¹	�T�2� Ð �ÍcÑY�2Ò�Í��?� ��Ì ïqçF���2Ò ��� � Ì ¾ æ ¹	»�� Ìt� ��� ´���Ì ñh�2Ò � ¾2�?Ï � �1ë Ð ¹	�Ð¾�� Ì ��Ñ��
�xÍ��J¾��2Òu�?���2Ò � ¾ ê � ÐD��ÐDÌ �?ÏO�n¸ è ¾2����¹��Ñ�¸ ê � Ð �8�2Ò �]ê »���� � �<¾ è�Ì Ï/� ÐD� ÍcÑY�2Òx¸x¹ Ì�� �2Ò\�����g¸�� é Ñ�¸ è ¸ÇÏb¹ Ì�ÐD� ï~çF���2Ò � �u�?� Ð Ò Ð Ò � ¸�Ñ Ð ��» Ì2� � Ð ��¹ Ì � Ð�Ð Ñ ´�� �T�
´�� ¾ ÐDÌ ÑY� ��´ Ñ�� í Ò\� ê � ��Ì Ø�ñ\¹	� � ¾2�?Ï � �1ë Ð ¹	�Ð¾2� Ì ��Ñ��T�cÑ�¾6��»�Ñ�¸�ÑY�2�?�2ÑY¹	�s¹	�¥�2Ò � � � ¸ ê(��Ì �?� è�Ì2� ¹�Ï~�2Ò �BÐ ¹	�
� � �T��¾c¹�Ï�2Ò �¯Ì�� � Ð ��¹ Ì ïð]Ò �hêuÌ ¹��u» � ¸ø�2Ò � �"� ��Ð ¹	¸ � ¾8¹	� � ¹�Ï Ð ¹	�
� Ì ¹	»\ÍcÒ ��Ì2� �2Ò � î�¹	��»\Ñ�¾f��¹ Ð ¹	�T� Ì ¹	»Û�2Ò � � � Ò\� � ÑY¹ Ì ¹�Ïz�2Ò � ¾�ë�¾�� � ¸��ë � ��ÏO¹ ÌAÐ Ñ���î¢�2Ò � ¾2�?Ï � �1ë Ð ¹	�½¾�� Ì ��Ñ��T��¾"Ñ�� ÑY��¾ ´�� ¾2ÑYî	�¤��� ´ ¹ ê���Ì �?�2ÑY¹	��ï í ¹	�T� Ì ¹	»�¾P¸ è ¾���� ��� ¾2�2�?�u»�Ñ�¾2Ò ��´ ��¹� Ð�Ð ¹	¸ ê »�Ñ�¾2Òx�2Ò\Ñ�¾8î�¹	��»:ï�ð]Ò � ¾ �cÐ ¹	�
� Ì ¹	»�¾-� ����´ ��¹��K� ��ÐD� ¾�¾2� Ì Ñ�»�ëPÑ�� � ¹	» ��� �BÒ è ¸����x¹ Ì � è ��¹	¸��?� ��´�Ð ¹	�
� Ì ¹	»�» ��Ì ïí ¹	¸ ê ¹	� � �T�>� � Ò\� � ÑY¹ Ì ô/Ñ�� Ð » èu´ Ñ���îhÏb��Ñ�» è�Ì2� ¾Aö���� ´�è �Ð¾��?Ï � Ñ��T� ��Ì � Ð �2ÑY¹	�½¾|¸��Rëg� �-Ð ¹	�
� Ì ¹	»�» ��´ �2Ò Ì ¹ è î	Ò ê ÒTë�¾2Ñ Ð ��»
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´�� ¾2Ñ�î	��ñ\�2Ò Ì ¹ è î	Ò ê\Ì ¹ ÐD� ¾�¾BôL¾ è\Ð Òl�J¾c¸���� è Ï/� Ð � è�Ì Ñ���î êuÌ ¹ ÐD� ¾�¾ � ¾c��� ´¢ê\Ì ¹ ÐD��´\è�Ì2� ¾�ñ\¸���Ñ��T� � �\��� ÐD��êuÌ ¹ ÐD� ¾�¾ � ¾�ñ��� ´ ¹ ê(��Ì �?�2ÑY¹	�Ð¾AöAñ�¹ Ì �2Ò Ì ¹ è î	Ò ¾�¹ Ð Ñ���» Ð ¹	�
� Ì ¹	»�¾�ï ò ¹ Ð Ñ���» Ð ¹	�
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�2Ñ���»>ÏO¹ Ìc´\� ¾2ÑYî	� ��Ì2Ì ¹ Ì Ñ�¾]Ñ��T� Ì ¹ ´\è\ÐD��´ ïóx¾2Ñ�¸�Ñ�»�� Ì � Ì î è ¸ � �
� Ð ���s� � ¸�� ´�� ÏO¹ Ì �2Ò � Ñ��
� ��Ì � Ð �2Ñ�¹	�Ð¾h� � �=Í ��� ��¹ ê���Ì �?��¹ Ì ¾6��� ´ �2Ò �eê\Ì ¹ ÐD� ¾�¾ � ¾��2Ò � ëÐ ¹	�T� Ì ¹	»:ï í ¹T¹�Î.i Ö JIj ¾ è î�î � ¾���¾B�2Ò\�?�¯ÍQÒ � � Ð ¹	�T� Ì ¹	»�¾BÍ ��Ì2��ê\Ì Ñ�¸�� Ì Ñ�»Yë¢¸ ��Ð Ò\���\Ñ Ð ��»K��� ´ Í ��Ì2� ¹ ê(��Ì �?� ��´ �Të
ê(� ¹ ê » � »Y¹ Ð �?� ��´ Ð »Y¹Ï¾ � ��¹¢�2Ò � ¹ ê(��Ì �?�2Ñ���î ê\Ì ¹ ÐD� ¾�¾�ñ ê\Ì ¹ é Ñ�¸�Ñ��1ël��»�»Y¹RÍ ��´ ¾ � �Ð¾�¹ Ì ë ê(��Ì�ÐD��ê �2Ñ�¹	�¡¹�ÏK�2Ò � ¾2�2�?� è ¾¹�Ï��2Ò �dêuÌ ¹ ÐD� ¾�¾ � Ñ�� ´ Ñ Ì���Ð � ê Ò
ë�¾2Ñ Ð ��»zÏ ����´ �u� Ð Îâ¾ è\Ð Ò��J¾ � ÑY� Ì �?�2ÑY¹	��ñd¾�¹ è � ´ ñÛ��� ´ � � ¸ ê(��Ì �?� è\Ì2� ô � ÑYî è\Ì2�e÷ ï å öAï
ßeÑ�¾ ê »���ë�¾�Í ��Ì2�¥´ Ñ Ì2��Ð �2»�ë »�Ñ���Î ��´ ��¹±�2Ò �nê\Ì ¹ ÐD� ¾�¾"��� ´ Í ��Ì2�s� ¾�¾ � �T�2Ñ���»�»Yë � ê ÒTëd¾�Ñ Ð ��» �Dé � � �Ð¾2Ñ�¹	�Ã¹�ÏdÑY��ï � ¹ Ì�Dé ��¸ ê » � ñT�2Ò �Mh Ñ Ð Î ��Ì ¹�Ï(��î	� è î � � ����´ » � Ñ����2Ò �cÐ �?��¹�Ï>�¯� Ì ��Ñ���Ñ�� ´ Ñ Ð �?� ��´ �2Ò\�?�eô å ö8�2Ò �c� ��î	Ñ�� �]� ��» ��� ¾�Í ��Ì2�¹ ê(� �\Ñ���î"��� ´sÐ »Y¹Ï¾2Ñ���îPÑ�� Ì�� ¾ ê ¹	�Ð¾ � ��¹S¾2»�ÑYî	ÒT� êuÌ2� ¾�¾ è�Ì��:hzèuÐ � è �?�2ÑY¹	�Ð¾�ñ>ô�Ø	öK�2Ò � î	� è î � Í��J¾ Ð ¹	�\� ��Ð � ��´ ��¹x�2Ò �� ��î	Ñ�� � ñ�ô Ö ö¯�2Ò ��ê ¹	Ñ��T�2Ñ���î�Ñ�� ´ Ñ Ð �?��¹ Ì Íh�J¾BÏ Ì���� ñ~��� ´ ¾�¹±¹	��ï¥ç5� �2Ò\Ñ�¾�Íh�Rë�ñ8�2Ò �n´ Ñ�¾ ê »��Rëd¾ ê\Ì ¹ � Ñ ´���´ � Ì Ñ Ð Ò
¾�¹ è�ÌAÐD� ¹�ÏfÑ���ÏO¹ Ì ¸��?�2ÑY¹	�¥�?�(¹ è �6�2Ò �¯Ð ¹	�T� Ì ¹	»�» ��´�ê\Ì ¹ ÐD� ¾�¾]��� ´ �2Ò � ¾��2�?� � ¹�Ï~�2Ò �¯´ Ñ�¾ ê »��Rëd¾��2Ò � ¸=¾ � » ��� ¾�ï
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� Ñ�î è�Ì2�g÷ ï åL � ê���Ì �?��¹ Ì Ò\�J¾ ´ Ñ Ì2��Ð � ê(��Ì�ÐD��ê �2ÑY¹	�s¹�Ï ê\Ì ¹ ÐD� ¾�¾6��� ´ ¸ ��Ð Ò\���uÑ Ð ��» Ð ¹	�T� Ì ¹	»�¾

ð]Ò � Ñ��T� Ì ¹ ´\è\Ð �2ÑY¹	�Ã¹�Ï � » ��Ð � Ì ¹	¸ ��Ð Ò\���\Ñ Ð ��» Ð ¹	�T� Ì ¹	»�¾"��»�»Y¹*Í ��´ ¹ ê(��Ì �?��¹ Ì ¾B��¹ Ð ¹	�
� Ì ¹	» êuÌ ¹ ÐD� ¾�¾ � ¾�Ï Ì ¹	¸ �î Ì2� �?� ��Ì~´ Ñ�¾��2��� ÐD� ôb��¹��2Ò ê ÒTëd¾2Ñ Ð ��»���� ´¯Ð ¹	� ÐD��ê � è ��»Oö��2Ò\��� ê ¹Ï¾�¾2ÑY�u» � ÍcÑY�2Ò êzè�Ì2� ¸ ��Ð Ò\���\Ñ Ð ��»�»�ëd»�Ñ���Î ��´gÐ ¹	�
� Ì ¹	»�¾ô � ÑYî è�Ì2�B÷ ï Ø	öAïgð]Ò\�?� ´ Ñ�¾��2��� ÐD� ñ(Ò�¹*Í ������Ì ñ>¸ � ���
�d�2Ò\�?�e¹ ê(��Ì �?��¹ Ì ¾d»Y¹Ï¾��e�n»Y¹��Q¹�Ï ´ Ñ Ì���Ð �QÑ���Ïb¹ Ì ¸��?�2Ñ�¹	�¢�?�(¹ è ��2Ò �lê\Ì ¹ ÐD� ¾�¾ � �2Ò � ë Ð ¹ è » ´ ��¹�»Y¹	��î ��Ì ¾ � �Ð¾ � �2Ò �±ê\Ì ¹ ÐD� ¾�¾=¾��2�?� ��´ Ñ Ì2��Ð �2»Yë���� ´ �2Ò �±Ð ¹	�T� Ì ¹	»d��� ´q´ Ñ�¾ ê »��Rë
¾ è�Ì Ïb� ÐD� ¾¯�\¹¢»Y¹	��î ��Ì¯êuÌ ¹ � Ñ ´���´ �J¾ Ì Ñ Ð ÒÃ�8¾�¹ è�Ì�ÐD� ¹�ÏhÑ��\ÏO¹ Ì ¸��?�2ÑY¹	���?�(¹ è �¯�2Ò �xê\Ì ¹ ÐD� ¾�¾�¹ Ì �2Ò � ¾2�2�?� � ¹�Ï��2Ò �Ð ¹	�T� Ì ¹	»�¾d�2Ò � ¸S¾ � » ��� ¾�ïQð]Ò � ¾�ë�¾�� � ¸ ´�� ¾2ÑYî	� ��Ì ¾cÒ\� ´ ��¹Î¾�ëÛ�
�2Ò � ¾�Ñ�� � ��� ´lê\Ì ¹ � Ñ ´�� ���±Ñ�¸��?î � ¹�Ï��2Ò �Bê\Ì ¹ ÐD� ¾�¾
¾��2�?� � ��¹g�2Ò � ¹ ê(��Ì �?��¹ Ì ¾�ïfód�xÑ�¸ ê ¹ Ì �2���T�~� � Í ¾�¹ è�Ì�ÐD� ¹�Ï ´�� ¾2ÑYî	� ��Ì2Ì ¹ Ì ¾~Íh�J¾8Ñ��T� Ì ¹ ´\è\ÐD��´ ��ë��2Ò � � ����´ Ïb¹ Ì �2Ò �´�� ¾2Ñ�î	� ��Ì ¾���¹ ´�� � ��Ì ¸�Ñ�� � � � ÏO¹ Ì�� Ò\��� ´ ÍcÒ\�?�]Ñ��\ÏO¹ Ì ¸��?�2ÑY¹	���2Ò � ¹ ê(��Ì �?��¹ Ì Íh¹ è » ´ � ����´�è � ´���Ì ��»�» Ð ¹	� ´ Ñ��2ÑY¹	�Ð¾��¹[¾��?Ï � »Yë Ð ¹	�T� Ì ¹	»z�2Ò �]ê\Ì ¹ ÐD� ¾�¾�ï~çFÏ(�2Ò �c´�� ¾2Ñ�î	� ��Ì ¾�Ò\� ´ ��¹��-���T�2Ñ Ð Ñ ê �?� ��´ � ê � Ì �2Ñ Ð�è »�� Ì ¾�ÑY� è �?�2ÑY¹	� Ð ¹ è » ´ ¹ Ð�Ð�è�Ì��� ´�êuÌ ¹ � Ñ ´���´ Ïb¹ Ì ÑY�BÑ��¡�2Ò � ¹ Ì Ñ�î	Ñ��\��»}¾�ë�¾�� � ¸ ´\� ¾2ÑYî	��ñ|�2Ò � ë�¸�ÑYî	ÒT�¯��»�¾�¹¢��¹��B���
�2Ñ Ð Ñ ê �?� � �2Ò � � ����´ ¹�Ï��2Ò �
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� ÑYî è�Ì2�g÷ ï Ø L � ê(��Ì �?��¹ Ì Ò\�J¾]Ñ�� ´ Ñ Ì2��Ð �6Ñ��\ÏO¹ Ì ¸��?�2ÑY¹	�¥�?�(¹ è � ê\Ì ¹ ÐD� ¾�¾�¾��2�?� � ��� ´ Ñ�� ´ Ñ Ì2��Ð � Ð ¹	�
� Ì ¹	»�¾

ß � ¾2ÑYî	� ��Ì ¾n��»�¾�¹ÃÒ\� ´ ��¹ ê\Ì ¹ � Ñ ´�� Ï ����´ �u� Ð Î�¹	�«�2Ò � � Ð �2ÑY¹	�Ð¾n¹�Ïe�2Ò � ¹ ê(��Ì �?��¹ Ì ¾���� ´ ¹	�q���Të�Ïb��Ñ�» è�Ì2� ¾�2Ò\�?�¯¸�Ñ�î	Ò
�gÒ\� ��� ¹ Ð�Ð�è\Ì2Ì2��´ ïPð]Ò �xÐ ¹	�
� Ì ¹	»�¾ Ð ¹ è » ´ ��¹*Í� � ¹ ê���Ì �?� ��´ ÍcÑY�2Ò�¹ è �e�2Ò �x´�� ¾�Ñ Ì2��´±��K���Ð ��¹	���2Ò �ê\Ì ¹ ÐD� ¾�¾�ñ>��� ´ �2Ò � ¹ ê���Ì �?��¹ Ì ¾g¸�ÑYî	ÒT�g��¹��eÎ���¹*Í�?�(¹ è �gÑY��ïBó Ð�Ð Ñ ´�� �T��¾I¾��2� Ì � ��´ ��¹¥¹ Ð�Ð�è�Ì¯´\è\� ��¹�Ñ�� Ð ¹ Ì2Ì2��Ð �Ï ����´ �u� Ð Î�ï � ¹ ÌQ�Dé ��¸ ê » � ñ\¸��ià�¹ Ì � Ð�Ð Ñ ´�� �T��¾�ô/Ñ�� Ð » è\´ Ñ��\îBð]Ò Ì����e� Ñ�» � çr¾2»���� ´ ö-Òu� ��� Ñ�� � ¹	» ����´ �2Ò � ¹ ê���Ì �?��¹ Ì ¾Ð ¹	¸�¸���� ´ Ñ���î�� � ��» ��� ��¹�¹ ê(� �¢��� ´¥Ì2��ÐD� Ñ � Ñ���î�Ï ����´ �u� Ð Î¥�2Ò\�?�c�2Ò �¯� ��» ��� Ò\� ´ ¹ ê�� � ��´ ñ\ÍcÒ � �¢Ñ�� Ì2� ��»�Ñ��1ë¥ÑY�Ò\� ´ ��¹���ïgç5�±�2Ò\Ñ�¾ Ð �J¾ � ��� ´ ¹��2Ò ��Ì ¾�ñ��2Ò �P� ��» ��� ¾eÍ ��Ì�� ÍQÑ Ì2��´ ��¹ êuÌ ¹ � Ñ ´�� Ï ����´ �z� Ð Î¢�2Òu�?� ê ¹*Í ��Ì Ò\� ´ � ��� �� ê\ê »�Ñ ��´ ��¹¡�2Ò ��� ��» ��� ñ�� è �P��¹��"�2Ò\�?�B�2Ò ��� ��» ��� Ò\� ´ � Ð � è ��»�»YëÃ¹ ê�� � ��´ ï × ¹��"¹	�\»Yë Ð ¹ è » ´ �2Ò �¥´�� ¾�ÑYî	�Ã¹�Ï�2Ò � Ï ����´ �z� Ð Î¢�?�(¹ è �Í¾ è\Ð�ÐD� ¾�¾e��� ´ Ï/��Ñ�» è\Ì2� ¾6¹�Ï Ð ¹	�T� Ì ¹	»|� Ð �2Ñ�¹	�Ð¾c� � ¸�Ñ�¾2» � � ´ Ñ���îxÑ����2Ò � ¾ � ¾�ë�¾�� � ¸S¾�ñz� è �]�2Ò �Ì2� � è�Ì �¥»�Ñ���Î�¾hÍ ��Ì2� ��»�¾�¹=¾ è ��à ��Ð �6��¹�Ïb��Ñ�» è�Ì2� ï
¦ » ��Ð � Ì ¹	¸ ��Ð Ò\���\Ñ Ð ��» Ð ¹	�
� Ì ¹	»�¾ Ì2� »�� éÛ��´�Ð ¹	�Ð¾2� Ì ��Ñ��T��¾]¹	�¥�2Ò � ¾�ëd¾2� � ¸ ´�� ¾2Ñ�î	����»�»Y¹*ÍcÑ���î"î Ì2� �?� ��Ì Ï è � Ð �2ÑY¹	�Ûõ��»�ÑY�=ëlô � ÑYî è�Ì2�e÷ ï Ö öAïhó��h�2Ò � ¾���¸ � �2Ñ�¸ � ñÛ�2Ò � ë ÐDÌ2� �?� ��´ � � Í ê ¹Ï¾�¾2ÑY�zÑ�»�ÑY�2Ñ � ¾~Ïb¹ Ì6´�� ¾2ÑYî	� ��Ì ��� ´ ¹ ê(��Ì �?��¹ Ì6��Ì�Ì ¹ Ì�2Ò\�?�eÒ\� ´ �\¹�� �Dé Ñ�¾�� ��´ ¹ Ì Í ��Ì2� ¸ è\Ð Òl» � ¾�¾c»�ÑYÎ � »�ësÑ��¢¸ ��Ð Ò\���\Ñ Ð ��»�»�ë Ð ¹	�T� Ì ¹	»�» ��´ ¾�ë�¾�� � ¸S¾�ïQð]Ò � »��?� ��Ì Ñ��T� Ì ¹?õ

´\è\Ð �2Ñ�¹	��¹�Ï Ð ¹	¸ êuè � ��Ì ��� ´¤´ ÑYî	ÑY�2��» Ð ¹	�T� Ì ¹	»�¾P� K ¹ Ì�´���´ � ´u´ ÑY�2ÑY¹	�\��»-� ´�� ���T�2�?î � ¾"��� ´ Ì�� ¸x¹ ����´¤����� ��¸x¹ Ì2�Ð ¹	�Ð¾�� Ì ��Ñ��
��¾Q¹	���2Ò �BÐ ¹	�T� Ì ¹	»�¾2ëd¾�� � ¸ ´�� ¾2ÑYî	� � ��� ´ Ñ��T� Ì ¹ ´\è\ÐD��´ ¸�¹ Ì2��ê ¹Ï¾�¾2Ñ��uÑ�»�ÑY�=ë�Ïb¹ Ìc��Ì2Ì ¹ Ì ï æ-Ì ¹ é Ñ�¸�Ñ��1ë¥Ñ��¹ è�Ì ¹	» ´ ¸ ��Ð Ò\���\Ñ Ð ��»P¾�ë�¾�� � ¸S¾ ê\Ì ¹ � Ñ ´���´�Ì Ñ Ð Ò=¾�¹ è�Ì�ÐD� ¾K¹�Ï�Ï ����´ �u� Ð Îx�2Ò\�?�hÑ�� � ¹	» ����´ ��»�¸�¹Ï¾��K��»�»\¹�Ï��2Ò � ¾ � �½¾ � ¾�ñ
� �\�?�u»�Ñ���î � � Ì »Yë ´�� � ��Ð �2Ñ�¹	�n¹�Ï ê ¹�� � �T�2Ñ���» êuÌ ¹��u» � ¸S¾�ï _ � � Ì2� � � ´ Ñ���îgÑY�KÒ\� Ì�´ ��¹ Ð � ê � è�Ì�� ��� ´nê\Ì ¹ � Ñ ´�� �2Ò � ¾ �
¾2��¸ � ù è ��»�ÑY�2Ñ � ¾�Ñ��¥� � Í6¾2ëd¾�� � ¸=¾]�2Ò\�?� è ¾ � � è ��¹	¸��?� ��´lÐ ¹	�
� Ì ¹	»�¾c��� ´�´ Ñ�¾ ê »��Rëd¾�ï
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çF�QÑ�¾c�2Ò � Ï Ì2����´ ¹	¸ÂÏ Ì ¹	¸ Ð ¹	�½¾�� Ì ��Ñ��T��¾]�2Ò\�?�e¸��?Î � ¾d�2Ò �P´�� ¾2ÑYî	�¢¹�Ï�¾ è\Ð Òä¾�ë�¾�� � ¸S¾m¾�¹ ´ Ñ^� Ð�è »Y��ï æ ÒTë�¾2Ñ Ð ��»
Ð ¹	�Ð¾�� Ì ��Ñ��
��¾ � ��Ïb¹ Ì�ÐD��´Ã´ Ñ�¾ Ð Ñ ê »�Ñ�� � ��� ´ »�Ñ�¸�Ñ�� ��´±Ð ¹	¸ ê » �Dé ÑY�1ë�Ñ���¾2ëd¾�� � ¸ ´�� ¾2ÑYî	�>ñ Ð ¹	�Ð¾�� ÌAè\Ð �2ÑY¹	��ñf��� ´ ¸x¹ ´ Ñ õ
� Ð �?�2ÑY¹	�>ïnð]Ò �xê Ò
ë�¾2Ñ Ð ��» Ð ¹	�½¾�� Ì ��Ñ��T��¾���»�¾2¹8¾2Ò\� ê(��´ ¾�ë�¾�� � ¸ ´\� ¾2ÑYî	��Ñ���Í���ë�¾B�2Ò\�?� � � Ð Ñ � �T�2»Yë¡� Ì ���Ð¾�¸�ÑY��� ��´� ��» è �?�u» �"ê ÒTë�¾2Ñ Ð ��» Ð ¹	¸ ê ¹	� � �T����� ´¡ê\Ì ¹ ÐD� ¾�¾�Ñ���Ïb¹ Ì ¸��?�2ÑY¹	�¡��¹�¹ ê(��Ì �?��¹ Ì ¾���� ´ ¾ è�ê\ê ¹ Ì � ��´ �2Ò � Ñ Ì¯Ð ¹�î	�\Ñ��2Ñ ���ê\Ì ¹ ÐD� ¾�¾ � ¾�ï
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ð]Ò � ¾���¸ � � Ì î è ¸ � �T�g� ê\ê »�Ñ � ¾d��¹s�2Ò � Ñ�� ÐDÌ�� �J¾2Ñ���î Ð ¹	¸ ê » �Dé ÑY�=ëlÑ��l¹ Ì î	���\Ñ����?�2Ñ�¹	�\��»8��� ´ ¾�¹ Ð Ñ���» Ð ¹	�
� Ì ¹	»�¾��� ´ Ñ��P�2Ò � Ñ��T� ��Ì � Ð �2ÑY¹	�Ð¾~��¸x¹	�\îg�2Ò �6Ð ¹	¸ ê ¹	� � �
��¾~¹�Ï©¾�¹ Ð ÑY¹�� ��Ð Ò\�uÑ Ð ��»X¾�ë�¾�� � ¸S¾�ï ò ¹	¸ ��� ��î	Ñ�� ����Ì Ñ���î ê\Ì ¹�à ��Ð ��¾��¹ ´ ��ë � ¸ ê »�¹Rë¡�2Ò�¹ è ¾2��� ´ ¾g¹�Ï � ��î	Ñ�� ����Ì ¾�ïnð]Ò ��� ¹	Ñ��T� ò � Ì ÑYÎ ��� ÑYî	ÒT� ��Ì ñfÏO¹ ÌB�Dé ��¸ ê » � ñ|Ò\�J¾ o HIHIH � ��î	Ñ�� ����Ì ¾
¾ ê\Ì�� � ´ ¹ ����Ì ¸x¹Ï¾��n¹�Ïe�2Ò �l· �\ÑY� ��´qò �2�?� � ¾�ï í ¹ Ì2ê ¹ Ì �?� � ¹ ê(��Ì �?�2Ñ�¹	�Ð¾�Ò\� ��� � ��Ð ¹	¸ � î	»Y¹��u��»6ÍcÑ��2Ò�î Ì2� �?�2»YëÑ�� ÐDÌ�� �J¾ ��´ Ñ��T� ��Ì�´���ê(� � ´\� � Ð Ñ � ¾¯��� ´¤ê\Ì ¹ ´\è\Ð Ñ���î¥�l»�� Ì î ��� � Ì Ñ � �1ë�¹�Ï êuÌ ¹ ´uè\Ð ��¾�ï�óµ� � ÍÈÒ�¹	»�Ñ�¾��2Ñ Ð � ê\ê\Ì ¹	� Ð Ò��¹8¾2�?Ï � �1ë�ñ>�z�J¾ ��´ ¹	� Ð ¹	�
� Ì ¹	»8��� ´±� ��ÏO¹ ÌAÐ Ñ���îâ¾2�?Ï � �=ë Ð ¹	�Ð¾�� Ì ��Ñ��T��¾eÑ��±�2Ò �"� �
�2Ñ Ì2� ¾�¹ Ð Ñ�¹�� ��Ð Ò\�\Ñ Ð ��»}¾�ëd¾2� � ¸¥ñ>Ñ�¾� ����´���´ ��¹ � �Ð¾ è�Ì�� ¾2�?Ï � �=ë�ïð|¹�� Ð�Ð ¹	¸ ê »�Ñ�¾2Ò¡�2Ò\Ñ�¾dî�¹	��»:ñ¥¾2ëd¾�� � ¸xõ1» ����� » Ð ¹	�Ð¾�� Ì ��Ñ��
��¾�¸ è ¾2�d� � Ñ ´�� �T�2Ñ � ��´ ��� ´¡Ì�� ¾ ê ¹	�Ð¾2ÑY�uÑ�»�ÑY�1ë�Ïb¹ Ì¯� �ÛõÏb¹ Ì�Ð Ñ���î��2Ò � ¸�¸ è ¾��]� ��´ Ñ � Ñ ´\��´¥è�ê ��� ´ ��»�»Y¹ Ð �?� ��´ ��¹�� ê\ê\Ì ¹ ê\Ì Ñ��?� � î Ì ¹ è�ê ¾�ï � ¹ Ìd�Dé ��¸ ê » � ñz�2Ò � ¸ � ¸B� ��Ì ¾¹�Ïe¹	� � î Ì ¹ è�ê ¸�ÑYî	ÒT�x� �¥Ì�� ¾ ê ¹	�Ð¾2ÑY�u» � Ïb¹ Ì�ê(��Ì Ïb¹ Ì ¸�Ñ���î¡Ò\���� Ì�´ ���\��»Yë�¾ � ¾�ï«ð]Ò � ¸����\�?î ��Ì ¹�Ïd�2Ò\Ñ�¾"î Ì ¹ è�ê¸�ÑYî	ÒT�-� � �J¾�¾2ÑYî	� ��´�Ì2� ¾ ê ¹	�Ð¾2ÑY�zÑ�»�ÑY�=ëgÏO¹ Ìh� �Ð¾ è�Ì Ñ���îg�2Ò\�?�K�2Ò � î Ì ¹ è\ê Ò\�J¾K�2Ò �cÌ�� ¾�¹ è�Ì�ÐD� ¾�ñ�¾�ÎÛÑ�»�»�¾�ñ	��� ´ � è �2Ò\¹ Ì ÑY�1ë��¹ ê(��Ì Ïb¹ Ì ¸�¾ èuÐ Ò¢���u��»Yëd¾ � ¾]��� ´ Ïb¹ Ìc� �Ð¾ è�Ì Ñ���î"�2Ò\�?�QÒ\ÑYî	ÒÛõ1ù è ��»�ÑY�=ë����u��»Yëd¾ � ¾ Ì2� ¾ è »���ï m Ñ�î	Ò ��Ì » ����� »�¾6¹�Ï8¸����Ûõ�?î � ¸ � �T�P¸�ÑYî	Ò
�BÒ\� ���nÌ2� ¾ ê ¹	�Ð¾2ÑY�zÑ�»�ÑY�=ë¥ÏO¹ Ì � è\´ î � ��¾�ñ|ÏO¹ ÌB� ¾��2�?�u»�Ñ�¾2Ò\Ñ���î Ð ¹ Ì2ê ¹ Ì �?� � ¾2�?Ï � �1ë ê ¹	»�Ñ Ð Ñ � ¾�ñ���� ´ Ïb¹ Ìê\Ì ¹ � Ñ ´ Ñ���î�¹ ����Ì ¾�ÑYî	Ò
����¹ � �Ð¾ è�Ì2� �2Ò\�?��¾��?Ï � �=ë ê ¹	»�Ñ Ð Ñ � ¾e��� ´ � Ð �2Ñ � ÑY�2Ñ � ¾g� Ì2� � � Ñ���î Ð � Ì2Ì Ñ ��´ ¹ è ��¾ è\Ð�ÐD� ¾�¾2Ï è »�»Yë��� ´ �2Òu�?�]�2Ò � Ñ���Ïb¹ Ì ¸��?�2Ñ�¹	� ê\Ì ¹ � Ñ ´���´ ��ë��2Ò � Ò\���� Ì�´ ���\��»Yë�¾ � ¾]Ñ�¾ è ¾ ��´ Ñ�� ´�� ¾2Ñ�î	�¥��� ´ ¹ ê(��Ì �?�2ÑY¹	�Ð¾�ï

ß è�Ì Ñ���î�¾�ë�¾�� � ¸��� ´�ê\Ì ¹ ´\è\Ð � ´�� ¾2ÑYî	����� ´�´������ »Y¹ ê ¸ � �
��ñT�2Ò � ¾2�?Ï � �1ë Ð ¹	�½¾�� Ì ��Ñ��T��¾�ÍcÑ�»�»�� � � Ì ¹�Î � � ´ ¹*Íc���� ´ ¾ è ��õ Ì�� ù è Ñ Ì2� ¸ � �T��¾�¹ Ì�Ð ¹	�Ð¾�� Ì ��Ñ��T��¾���»�»Y¹ Ð �?� ��´ ��¹B�2Ò �eÐ ¹	¸ ê ¹	� � �T��¾h¹�Ï��2Ò �d´\� ¾2ÑYî	���J¾hÑ�� ��� ¹	» ��� ¾�ï-çF�n�2Ò ��u�?� Ð Ò Ð Ò � ¸�Ñ Ð ��» Ì�� � Ð ��¹ Ì ñuÏb¹ Ìc�Dé ��¸ ê » � ñ��2Ò � ¾�ë�¾�� � ¸ ¾2�?Ï � �1ë Ì�� ù è Ñ Ì2� ¸ � �T�]Ñ�¾6�2Ò\�?�]�2Ò � � � ¸ ê(��Ì �?� è�Ì2� Ñ��¥�2Ò �Ì2� � Ð ��¹ Ì ¸ è ¾��-��»YÍ���ë�¾ Ì2� ¸���Ñ��"� � »Y¹RÍ«� ê � Ì �2Ñ Ð�è »�� Ì » ����� »:ï~ó ´�� ¾2ÑYî	� ´\��Ð Ñ�¾2ÑY¹	�x¸��Rëx� � ¸�� ´�� ��¹ Ð ¹	�T� Ì ¹	»u�2Ò\Ñ�¾� � ¸ ê(��Ì �?� è�Ì��"è ¾2Ñ���îs� Ì2��hzèÛé¡Ð ¹	� ´�� �Ð¾ ��Ì ïPðcÒ\Ñ�¾ ´���Ð Ñ�¾2ÑY¹	�¡» � � ´ ¾e��¹¢�¥� � Í Ð ¹	�Ð¾�� Ì ��Ñ��
�e�2Ò\�?� ! _ �?� ��Ì ¸ è ¾��� �ph ¹RÍcÑ���î�Ñ��
��¹s�2Ò �xÌ2��h�èÛélÐ ¹	� ´�� �½¾ ��Ì ÍcÒ � � ������Ì¯Ð �?�2��»�ëd¾��¯Ñ�¾d� ´u´���´ ��¹¥�2Ò �"Ì2� � Ð ��¹ Ì ï # óQÏO� ��Ì � ´���Ð Ñ�¾2ÑY¹	�Ñ�¾]¸�� ´�� �?�(¹ è �]ÍQÒ\�?� Ð ¹	¸ ê ¹	� � �T�RôL¾Aö�ÍQÑ�»�»�� �¯Ì2� ¾ ê ¹	�Ð¾2Ñ��u» � ÏO¹ Ì ¹ ê���Ì �?�2Ñ���î��2Ò �BÐ �?�2��»Yëd¾2�d��� ´ Íh�?� ��Ìd� ��» ��� ¾�ñ� ´\´ Ñ��2ÑY¹	�\��» Ì2� ù è Ñ Ì2� ¸ � �T��¾~ÍcÑ�»�»
� � î � � ��Ì �?� ��´ ï8ç=ÏFñ	Ïb¹ Ì��Dé ��¸ ê » � ñ
� ´���Ð Ñ�¾2ÑY¹	�xÑ�¾8¸�� ´\� ��¹ è ¾ � ¾�¹�Ïb�1Í�� Ì2�]Ì �?�2Ò ��Ì�2Ò\����ôb¹ Ì Ñ��±� ´u´ ÑY�2ÑY¹	�l��¹Töd� ê ÒTëd¾2Ñ Ð ��»fÑ��
� ��Ì »�¹ Ð Îzñ��2Ò � ¾2¹�ÏO�=Íh� Ì2� ¸ è ¾��e� � �J¾�¾2ÑYî	� ��´ �2Ò �xÌ2� ¾ ê ¹	�Ð¾2ÑY�zÑ�»�ÑY�=ënÏb¹ Ì� ��Ïb¹ Ì�Ð Ñ���îB�2Ò �eÐ ¹	�Ð¾�� Ì ��Ñ��T�h�2Ò\�?� ! ðcÒ � ¾�¹�Ïb�1Í�� Ì2� ¸ è ¾�� � �Ð¾ è�Ì2� �2Ò\�?�h�2Ò � Í��?� ��Ì�� ��» ��� Ñ�¾�¹ ê(� ��ÍQÒ � � ������Ì �2Ò �Ð �?�2��»Yë�¾�� � ��» ��� Ñ�¾]¹ ê�� �>ï #ç5�¥¹ Ì�´���Ì ��¹ ê\Ì ¹ � Ñ ´�� �2Ò � » ����� »�¹�Ï}¾2�?Ï � �=ë ´�� ¸���� ´\��´ �TëÎ¾�¹ Ð Ñ � �=ë���¹ ´ �Rë�ñzÍ � � Ì ¾2�]� ����´ ��¹�Ñ ´�� �
�2Ñ�ÏOë��2Ò �
¾2�?Ï � �1ë Ð ¹	�½¾�� Ì ��Ñ��T��¾���¹ � ��Ïb¹ Ì�ÐD� ��� ´ �2Ò � �¤��¹ ´\� ¾2ÑYî	� ��K(��Ð �2Ñ ���¥Ð ¹	�
� Ì ¹	»�¾���¹ � ��Ïb¹ Ì�ÐD� �2Ò � ¸¥ï�ð]Ò\Ñ�¾ ê\Ì ¹ ÐD� ¾�¾Ñ�¾d¸ èuÐ Ò�¸x¹ Ì2�"´ Ñ^� Ð�è »Y�cÏb¹ Ì ��¹ ´ ��ë � ¾ Ð ¹	¸ ê » �Dé ��� ´ ¹�Ïb� � ��Ò\ÑYî	Ò�õ&� ��Ð ÒÔ¾�ë�¾�� � ¸S¾d�2Ò\����Ñ��l�2Ò �Pê �J¾��g��� ´ � � Í� ��Ð Òu�\Ñ�ù è�� ¾�ñ¥¾ èuÐ Ò��J¾g�2Ò�¹Ï¾ ��´�� ¾ ÐDÌ ÑY� ��´ Ñ�� æ � Ì �¯ç2ç�çAñ(� Ì2� î�¹	Ñ���î¥��¹¥� �"Ì2� ù è Ñ Ì2��´ ��¹A¾2¹	» ��� ÑY��ñ>Ïb¹ Ìg�Dé ��¸ ê » � ñ¸ � �2Ò�¹ ´ ¾���¹d�J¾�¾�Ñ�¾���Ñ���î � � ��Ì �?�2Ñ��\îc�2Ò �hÐ ¹	¸ ê ¹	� � �
�<¾2�?Ï � �1ë Ð ¹	�½¾�� Ì ��Ñ��T��¾�Ï Ì ¹	¸Å�2Ò � ¾�ë�¾�� � ¸.¾2�?Ï � �1ë Ð ¹	�½¾�� Ì ��Ñ��T��¾�ïð]Ò � ��»Y� ��Ì �\�?�2Ñ ��� � � è Ñ�» ´ Ñ���î±¹	�\»Yë��2Ò � ¾2Ñ�¸ ê » �¥� » ��Ð � Ì ¹	¸ ��Ð Ò\���\Ñ Ð ��»Y¾�ë�¾�� � ¸S¾n¹�Ï¯�2Ò �lê �J¾��n¹ Ì »�Ñ � Ñ��\î�ÍcÑY�2ÒÒ\ÑYî	Ò ��Ì » ����� »�¾6¹�Ï Ì Ñ�¾�Î � Ñ�¾�Ïb¹ Ì �2Ò � ¸�¹Ï¾�� ê � Ì �]�\¹��]î�¹	Ñ���îx��¹�� �¯Ð ¹	�Ð¾�Ñ ´���Ì2��´ ���l� Ð�ÐD��ê �2�?�u» � ¾2¹	» è �2ÑY¹	��ï
§_¿�� Ô8Õ$Ñ¼�XÍ�Ñ�Ç��FÇaËÞÕ>Í=Ë8�]kNÎ��6À(ÑVÆ�Ï�i8È/ÂáÆ:ÇaÈQkNÎ\ÆRÇ Ê$ËÌÆaÊ$ÇaÑ
ç5��¾2ëd¾�� � ¸=¾K�2Ò � ¹ Ì ë±ôL¾ ����ò���Ð �2Ñ�¹	� Ö ï Ö öAñÐ¾�ëd¾2� � ¸S¾6� Ì2�d� Ñ � Í ��´ �J¾6Ò\Ñ ��Ì � ÌAÐ Ò\Ñ Ð ��»©¾�� Ì�èuÐ � è�Ì2� ¾�ñÛÍcÒ ��Ì��Q� � Ð Ò¥» ����� »Ñ�¸ ê ¹Ï¾ � ¾ Ð ¹	�Ð¾�� Ì ��Ñ��
��¾~¹	�"�2Ò � � Ð �2Ñ � ÑY�=ëB¹�Ïz�2Ò � » ����� »Û� � � � �?�2Ò"ÑY� � �2Ò\�?�8Ñ�¾�ñ Ð ¹	�Ð¾�� Ì ��Ñ��T��¾~¹ Ì »�� Ð ÎP¹�Ï Ð ¹	�½¾�� Ì ��Ñ��T��¾�?�c��ÒuÑYî	Ò ��Ì » ����� »>��»�»Y¹RÍ¬¹ ÌQÐ ¹	�
� Ì ¹	»|»Y¹RÍ ��Ì õ1» ����� »�� � Ò\� � ÑY¹ Ì ïí ¹	�T� Ì ¹	» ê\Ì ¹ ÐD� ¾�¾ � ¾|¹ ê(��Ì �?� � � � �=Í ��� ��» ����� »�¾f��¹ Ð ¹	�
� Ì ¹	»Û�2Ò �hêuÌ ¹ ÐD� ¾�¾ � ¾8�?�8»Y¹RÍ ��Ì » ����� »�¾~Ñ��P�2Ò � Ò\Ñ ��Ì � Ì�Ð ÒTë�ïð]Ò � ¾ ��Ð ¹	�
� Ì ¹	» ê\Ì ¹ ÐD� ¾�¾ � ¾ � ��Ïb¹ Ì�ÐD� �2Ò � ¾2�?Ï � �1ë Ð ¹	�Ð¾2� Ì ��Ñ��T��¾cÏb¹ Ì ÍcÒuÑ Ð Ò¥�2Ò ��Ð ¹	�
� Ì ¹	» ê\Ì ¹ ÐD� ¾�¾QÑ�¾ Ì�� ¾ ê ¹	�Ð¾2ÑY�u» � ïó Ð�Ð Ñ ´�� �T��¾x¹ Ð�Ð�è\Ì ÍcÒ � ���2Ò � ¾ �¥ê\Ì ¹ ÐD� ¾�¾ � ¾ ê\Ì ¹ � Ñ ´�� Ñ��\� ´\� ù è �?� �¥Ð ¹	�T� Ì ¹	»]��� ´ �2Ò � ¾��?Ï � �=ë Ð ¹	�Ð¾2� Ì ��Ñ��T��¾�� Ì2�� ÑY¹	»��?� ��´ Ñ��s�2Ò � � � Ò\� � ÑY¹ Ì ¹�Ï~�2Ò � »Y¹*Í ��Ì õ1» ����� » Ð ¹	¸ ê ¹	� � �T��¾�ï

Ú ë ´\� ¾ ÐDÌ ÑY�uÑ���în� Ð�Ð Ñ ´\� �
��¾gÑ��±� ��Ì ¸=¾e¹�ÏK�sÒ\Ñ ��Ì � ÌAÐ ÒTë¢¹�Ï Ð ¹	�T� Ì ¹	»~�u�J¾ ��´ ¹	��� ´ � ê �2Ñ ��� Ï ����´ �u� Ð Î¡¸ ��Ð Ò\�Iõ�\Ñ�¾�¸S¾�ñ�� ´ � ê �2�?�2ÑY¹	� ê »���ë�¾]� ÐD� �T� Ì ��» Ì ¹	» � Ñ��s�2Ò �¯è � ´���Ì ¾��2��� ´ Ñ���î"��� ´¥ê\Ì������ �
�2ÑY¹	��¹�Ï~� Ð�Ð Ñ ´�� �
��¾�ï
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ó�� � � Ð Ò«» ����� »]¹�ÏQ�2Ò � Ò\Ñ ��Ì � Ì�Ð Ò\Ñ Ð ��»Þ¾�� Ì�èuÐ � è�Ì2� ñ�Ñ��\� ´�� ù è �?� ��Ð ¹	�T� Ì ¹	»]¸��Rë Ì�� ¾ è »Y�"Ï Ì ¹	¸Ü¸�Ñ�¾�¾�Ñ���î Ð ¹	�Ûõ

¾�� Ì ��Ñ��
��¾ ô è �u�J¾�¾2ÑYî	� ��´ªÌ2� ¾ ê ¹	�½¾2ÑY�uÑ�»�ÑY�1ë�Ïb¹ Ì ¾2�?Ï � �=ë�öAñ¯Ñ��\� ´�� ù è �?� � ¾2�?Ï � �=ë Ð ¹	�
� Ì ¹	» Ð ¹	¸�¸���� ´ ¾�ñ Ð ¹	¸�¸���� ´ ¾�2Ò\�?�hÍ ��Ì�� ��¹�� �DéÛ��Ð�è � ��´¥Ð ¹ Ì2Ì2��Ð �2»Yën�?�h�"»Y¹*Í ��Ì » ����� »:ñÛ¹ Ì Ñ��\� ´�� ù è �?� � »Yë Ð ¹	¸�¸ è �\Ñ Ð �?� ��´ ¹ Ìhê\Ì ¹ ÐD� ¾�¾ ��´ Ï ����´ õ�u� Ð În�?�(¹ è � Ð ¹	�Ð¾�� Ì ��Ñ��T� � ��Ïb¹ Ì�ÐD� ¸ � �T��ï � ¹ Ì6�Dé ��¸ ê » � ñ�����¹ ê(��Ì �?�2ÑY¹	�Ð¾�¸����\�?î ��Ì ¸���ë êuÌ ¹ � Ñ ´��eè �Ð¾2�?Ï � ÍK¹ Ì ÎÑ��Ð¾2� Ì�è\Ð �2ÑY¹	�Ð¾�¹ ÌQê\Ì ¹ ÐD��´\è�Ì2� ¾���¹n�2Ò � ¹ ê(��Ì �?��¹ Ì ¾�ñu¹ Ì �2Ò � ¸����\�?î ��Ì ¸���ë ê\Ì ¹ � Ñ ´�� Ñ��Ð¾2� Ì�è\Ð �2ÑY¹	�Ð¾��2Òu�?� � ��Ïb¹ Ì�ÐD��2Ò � ¾2�?Ï � �=ë Ð ¹	�Ð¾�� Ì ��Ñ��
��¾c� è �]�2Ò � ¹ ê(��Ì �?��¹ Ì ¾d¸���ë�Ñ�î	��¹ Ì2� �2Ò � ¸�ï�ðcÒ � ¹ ê(��Ì �?�2ÑY¹	�½¾]¸����\�?î ��Ì ¸��Rë���¹��QÒ\� ����2Ò � Ï ����´ �u� Ð Î Ð Ò\���\� � »�¾ � ¾��2�?�z»�Ñ�¾2Ò ��´ ��¹ ´�� � ��Ì ¸�Ñ�� � �2Ò\�?� è �Ð¾2�?Ï � Ñ��Ð¾2� Ì�è\Ð �2ÑY¹	�Ð¾]Í ��Ì2�Pê\Ì ¹ � Ñ ´���´ ¹ Ì �2Ò\�?�eÒ\Ñ�¾¹ Ì Ò ��Ì ¾2�?Ï � �=ë
õ Ì�� »��?� ��´ Ñ��Ð¾�� Ì�è\Ð �2Ñ�¹	�Ð¾�� Ì2� ��¹��]� � Ñ��\îPÏb¹	»�»Y¹*Í ��´ ï
� ÑYî è�Ì��l÷ ï ÷ ¾2Ò�¹*ÍÍ¾s���1ë ê Ñ Ð ��»Y¾�¹ Ð ÑY¹�� ��Ð Ò\�uÑ Ð ��»eÒ\Ñ ��Ì � Ì�Ð Ò\Ñ Ð ��»m¾2�?Ï � �1ë Ð ¹	�T� Ì ¹	»I¾�� ÌAè\Ð � è�Ì2�¡Ð ¹	¸�¸x¹	�£Ñ��ª�

Ì2� î è »��?� ��´ ñ�¾2�?Ï � �1ëTõ ÐDÌ ÑY�2Ñ Ð ��»-Ñ�� ´uè ¾�� Ì ë�Ñ�� �2Ò ��· �uÑY� ��´¤ò �2�?� � ¾�ñ�¾ è\Ð Ò �J¾���Ñ Ì � Ì ���Ð¾ ê ¹ Ì �2�?�2ÑY¹	�>ï ¦ � Ð Ò£¾�ë�¾�� � ¸¥ñ¹�Ï Ð ¹ è�Ì ¾ � ñf¸ è ¾��g� � ¸�¹ ´�� » ��´ ��¹¢Ñ�� Ð » è\´�� ÑY��¾I¾ ê(��Ð Ñ � Ð Ï � �?� è�Ì2� ¾�ï � Ñ�î è�Ì2�"÷ ï ÷ Ò\�J¾¯�1Íh¹¢�u�J¾2Ñ Ð ÒuÑ ��Ì � Ì�Ð Ò\Ñ Ð ��»
Ð ¹	�T� Ì ¹	»Í¾�� ÌAè\Ð � è�Ì2� ¾ � ¹	� � Ïb¹ Ì ¾�ë�¾�� � ¸ ´\����� »Y¹ ê ¸ � �T�lôb¹	�q�2Ò � » � Ïb�Aö"��� ´ ¹	� � ÏO¹ Ì ¾�ë�¾�� � ¸ ¹ ê(��Ì �?�2ÑY¹	��ôb¹	��2Ò ��Ì ÑYî	ÒT�Aö � ÍcÑY�2Ò�Ñ��T� ��Ì � Ð �2ÑY¹	�Ð¾B� � �1Í ��� ���2Ò � ¸¥ï¡óQ����Ñ ÌAÐDÌ �?ÏO�"¸���� è Ï/� Ð � è�Ì2��Ì ñ8Ïb¹ ÌB�Dé ��¸ ê » � ñ�¸�ÑYî	ÒT�B¹	�\»�ëÒ\� ��� ¾�ëd¾2� � ¸ ´������ »Y¹ ê ¸ � �T� è � ´\��Ì ÑY��¾eÑ�¸�¸ ��´ Ñ��?� �"Ð ¹	�
� Ì ¹	»:ñ>� è �Y¾2�?Ï � �1ë¡Ñ�� � ¹	» ��� ¾e�(¹��2Ò ´\����� »Y¹ ê ¸ � �T�¯��� ´¹ ê(��Ì �?�2ÑY¹	�\��» è ¾ � ¹�Ï6�2Ò � ��Ñ Ì�ÐDÌ �?ÏO��ñ~��� ´ � � ÑY�2Ò ��Ì�Ð ���¤� � � Ð�Ð ¹	¸ ê »�Ñ�¾2Ò ��´ ¾ è\Ð�ÐD� ¾�¾�Ï è »�»�ëlÑ��¤Ñ�¾�¹	»��?�2ÑY¹	� L"ò �?Ï � �1ë
´\è�Ì Ñ���î¥¹ ê(��Ì �?�2ÑY¹	� ´���ê(� � ´ ¾ ê � Ì �2»Yë�¹	���2Ò � ¹ Ì ÑYî	Ñ��\��» ´�� ¾2ÑYî	����� ´�´������ »Y¹ ê ¸ � �
�"��� ´¤ê � Ì �2»Yë�¹	� ��K���Ð �2Ñ ���Ð ¹	�T� Ì ¹	»u¹ ����Ì ¹ ê���Ì �?�2ÑY¹	�Ð¾�ï í ¹	¸�¸ è �\Ñ Ð �?�2ÑY¹	� Ð Òu���\� � »�¾K¸���ëx� � � ����´\��´ � � �1Í ��� ���2Ò � �1Íh¹�¾�� Ì�è\Ð � è�Ì�� ¾�ï�q � ¹ Ì�Dé ��¸ ê » � ñu��Ñ Ì�ÐDÌ �?Ïb�c¸���� è Ïb� Ð � è\Ì2��Ì ¾c¸ è ¾�� Ð ¹	¸�¸ è �\Ñ Ð �?� � ��¹n�2Ò � Ñ ÌcÐ�è ¾���¹	¸ ��Ì ¾c�2Ò � �J¾�¾ è ¸ ê �2ÑY¹	�Ð¾c�?��¹ è �]�2Ò �¹ ê(��Ì �?�2ÑY¹	�\��» � � � Ñ Ì ¹	�\¸ � �
� è�ê ¹	�¡ÍcÒuÑ Ð Ò¡�2Ò � ¾��?Ï � �=ë ���\��»Yë�¾2Ñ�¾eÍ��J¾¯�u�J¾ ��´ ñ|�J¾gÍ � »�»��J¾¯Ñ���ÏO¹ Ì ¸��?�2ÑY¹	���?�(¹ è �
¾2�?Ï � ¹ ê(��Ì �?�2Ñ���î ê\Ì ¹ ÐD��´\è�Ì�� ¾�ï8ð]Ò � ¹ ê(��Ì �?�2ÑY¹	�\��» � � � Ñ Ì ¹	�\¸ � �T�¯ô � ïWî�ïYñu�2Ò �¯Ð ¹	¸�¸ ��Ì�Ð Ñ���»���Ñ Ì »�Ñ�� � Ñ�� ´\è ¾�� Ì ë�öAñÛÑ��� è�Ì �>ñ ê\Ì ¹ � Ñ ´�� ¾KÏ ����´ �z� Ð Î���¹"�2Ò � ¸���� è Ï/� Ð � è�Ì2��Ì �?�(¹ è �h�2Ò �eê���Ì ÏO¹ Ì ¸���� ÐD� ¹�Ï|�2Ò � ¾2ëd¾�� � ¸²¹ ����Ì ÑY��¾h»�ÑYÏ � �2Ñ�¸ � ï

Úh� �1Í ��� �P�2Ò � Ò\Ñ ��Ì � Ì�Ð ÒuÑ Ð ��»	» ����� »�¾>¹�Ï � � Ð Ò[¾��?Ï � �=ë Ð ¹	�
� Ì ¹	»:¾�� Ì�èuÐ � è�Ì2� ñ ��K���Ð �2Ñ ���hÐ ¹	¸�¸ è �\Ñ Ð �?�2ÑY¹	� Ð Ò\���u� � »�¾� Ì2� � ����´���´ ñI��¹��2Ò�� ´ ¹RÍQ�
Í�� Ì�´ �=��r(���=��� � � �Gs-� �5�R��� ê\Ì ¹ � Ñ ´ Ñ���îh�2Ò � Ñ���Ïb¹ Ì ¸��?�2Ñ�¹	�¯� ��ÐD� ¾�¾2� Ì ëd��¹QÑ�¸ ê ¹Ï¾ � ¾2�?Ï � �1ë
Ð ¹	�Ð¾�� Ì ��Ñ��
��¾¯¹	� �2Ò � » ����� »�� � »�¹RÍ ��� ´ ��� è�ê Íh� Ì�´ [ � � ��]P���t� ^u��s-� �v�R�"� ��¹ ê\Ì ¹ � Ñ ´�� Ï ����´ �u� Ð Î��?�(¹ è �¯Ò�¹*Í
��K(��Ð �2Ñ ��� »Yë¥�2Ò ��Ð ¹	�½¾�� Ì ��Ñ��T��¾c� Ì2� � � Ñ���îS¾2�?�2Ñ�¾ � ��´ ô � ÑYî è�Ì2��÷ ïxw	öAï �\����´ �u� Ð ÎlÑ�¾ ÐDÌ ÑY�2Ñ Ð ��»>Ñ������Tës¹ ê�� �ä¾�ë�¾�� � ¸Ñ���¹ ÌA´���Ì ��¹ ê\Ì ¹ � Ñ ´\� � ´ � ê �2Ñ ���±Ð ¹	�
� Ì ¹	»:ïÅð]Ò �lÐ ¹	�
� Ì ¹	»�» ��Ìnè ¾ � ¾��2Ò � Ï ����´ �u� Ð Î���¹�� ´ � ê �nÏ è � è\Ì2��Ð ¹	�
� Ì ¹	»
Ð ¹	¸�¸���� ´ ¾6��¹�¸x¹ Ì��¯Ì2� � ´ Ñ�»�ë�� Ð Ò\Ñ ����� ÑY��¾6î�¹	��»�¾�ï

� ¹ ����Ì �\¸ � �T��ñÛî � � ��Ì ��»zÑ�� ´\è ¾2� Ì ë¯î Ì ¹ è�ê ¾�ñ
��� ´ �2Ò �cÐ ¹ è�Ì ��¾2ëd¾�� � ¸Ó� Ì2� �2Ò � ��¹ ê �1Íh¹"» ����� »�¾8¹�Ï � � Ð Òn¹�Ï(�2Ò �î � � ��Ì Ñ ÐhÐ ¹	�T� Ì ¹	»X¾�� ÌAè\Ð � è�Ì2� ¾<¾2Ò�¹*Íc�"Ñ�� � ÑYî è�Ì2�h÷ ï ÷ ï�ð]Ò � î�¹ ����Ì �u¸ � �
� Ð ¹	�T� Ì ¹	»Ð¾2� Ì�è\Ð � è�Ì2� Ñ�� ê »�� ÐD� ��¹ Ð ¹	�
� Ì ¹	»
´������ »Y¹ ê ¸ � �
�e¸��Rë ´ Ñ K(��Ì Ï Ì ¹	¸Â�2Ò\�?� Ð ¹	�
� Ì ¹	»�»�Ñ���î�¹ ê(��Ì �?�2Ñ�¹	�Ð¾ � Ì2� ¾ ê ¹	�½¾2ÑY�uÑ�»�ÑY�1ë�Ïb¹ ÌgÐD��Ì �2ÑYÏbë�Ñ���î��2Ò � ��Ñ Ì�ÐDÌ �?Ïb�
´������ »Y¹ ê(��´ ��ël��Ñ ÌAÐDÌ �?ÏO�¯¸���� è Ï/� Ð � è�Ì2��Ì ¾gÑ�¾e�J¾�¾2ÑYî	� ��´ ��¹¥¹	� � î Ì ¹ è�ê �?�g�2Ò ��� ódó ÍcÒuÑ�» �PÌ2� ¾ ê ¹	�Ð¾2ÑY�zÑ�»�ÑY�=ënÏb¹ Ì
¾ è�ê(��Ì2� Ñ�¾2Ñ���î���Ñ Ì »�Ñ�� � ¹ ê���Ì �?�2ÑY¹	�Ð¾6Ñ�¾6�J¾�¾�ÑYî	� ��´ ��¹�� ´ Ñ K(��Ì2� �T�6î Ì ¹ è�ê ï8ð]Ò � � ê\ê\Ì ¹ ê\Ì Ñ��?� �gÐ ¹	�Ð¾�� Ì ��Ñ��T��¾6Ñ�� � � Ð Ò
Ð ¹	�T� Ì ¹	»Ð¾�� Ì�èuÐ � è�Ì2� ��� ´ �?� � � Ð Òn» ����� »ÛÍQÑ�»�» � � Ì ëP� è �8Ñ��"î � � ��Ì ��»\¸��RëPÑ�� Ð » è\´�� � ��Ð Ò\�uÑ Ð ��» ´�� ¾2ÑYî	�x��� ´"ê\Ì ¹ ÐD� ¾�¾Ð ¹	�Ð¾�� Ì ��Ñ��
��¾�ñu¸����\�?î � ¸ � �T� Ð ¹	�Ð¾2� Ì ��Ñ��T��¾�ñu¸���� è Ï/� Ð � è�Ì Ñ���î Ð ¹	�Ð¾2� Ì ��Ñ��T��¾�ñu��� ´ ¹ ê(��Ì �?�2Ñ�¹	�\��» Ð ¹	�Ð¾�� Ì ��Ñ��
��¾�ïó����2Ò � ÒuÑYî	Ò � ¾��¥» ����� »gÑ��®�(¹��2Òª�2Ò � ¾�ë�¾�� � ¸ ´\����� »Y¹ ê ¸ � �T����� ´ ¾�ë�¾�� � ¸Æ¹ ê(��Ì �?�2ÑY¹	�£Ò\Ñ ��Ì � Ì�Ð ÒuÑ � ¾¥� Ì2�í ¹	��î Ì�� ¾�¾6��� ´ ¾��2�?� � » � î	Ñ�¾2»��?� è�Ì�� ¾�ïzy í ¹	��î Ì2� ¾�¾ Ð ¹	�T� Ì ¹	»�¾Í¾2�?Ï � �=ës�Të ê �J¾�¾2Ñ���îP»���ÍÍ¾]��� ´ �Të � ¾��2�?�u»�Ñ�¾�Ò\Ñ���î"��� ´Ï è � ´ Ñ��\îgî�¹ ����Ì �\¸ � �
� Ì2� î è »��?��¹ Ì ë=¾�� ÌAè\Ð � è�Ì2� ¾�ï �\����´ �u� Ð Î��J¾���¹"�2Ò � ¾ è\Ð�ÐD� ¾�¾h¹�Ï>�2Ò � ¾ �gÐ ¹	�T� Ì ¹	»�¾h¹ Ì �2Ò � � ����´Ïb¹ Ì � ´\´ ÑY�2ÑY¹	�\��»�¹	� � ¾ Ð ¹	¸ � ¾�Ñ����2Ò � Ïb¹ Ì ¸Ó¹�Ï�î�¹ ����Ì �u¸ � �
� Ì2��ê ¹ Ì ��¾�ñ Ð ¹	��î Ì2� ¾�¾2ÑY¹	�\��»zÒ � � Ì Ñ���îÏ¾K��� ´ � � ¾��2Ñ�¸x¹	�Të�ñ»Y¹��\��ëÛÑ���î"�Të � � Ì ÑY¹ è ¾6Ñ��T� ��Ì2� ¾��cî Ì ¹ è�ê ¾�ñ\��� ´ ñ�¹�Ï Ð ¹ è\Ì ¾ � ñu� Ð�Ð Ñ ´\� �
��¾�ïð]Ò � � �Dé �f» ����� » Ð ¹	�T�2��Ñ��Ð¾fî�¹ ����Ì �\¸ � �T� Ì�� î è »��?��¹ Ì ë¯�?î � � Ð Ñ � ¾�ñ	Ñ�� ´\è ¾�� Ì ëe�J¾�¾�¹ Ð Ñ��?�2ÑY¹	�Ð¾�ñ è ¾ ��Ì �J¾�¾2¹ Ð Ñ��?�2Ñ�¹	�Ð¾�ñÑ��Ð¾ è�Ì ��� ÐD�¡Ð ¹	¸ ê ���\Ñ � ¾�ñg��� ´ �2Ò � Ð ¹ è�Ì �8¾2ëd¾�� � ¸�ï · �\Ñ�¹	�Ð¾sÒ\� ��� ��»�Íh�Rëd¾ ê »���ë ��´ ���¬Ñ�¸ ê ¹ Ì �2���T� Ì ¹	» � Ñ��
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Problem Reports

Operating Procedures

Revised
operating procedures

Whistleblowers
Change reports
Certification Info.

Manufacturing
Management

Safety
Reports

Policy, stds.

Work
Procedures

safety reports
audits
work logs

Manufacturing
inspections

Hazard Analyses

Documentation

Design Rationale

Company

Resources
Standards

Safety Policy Operations Reports

Management
Operations

Resources
Standards

Safety Policy

Incident Reports
Risk Assessments
Status Reports

Safety−Related Changes

Test reports

Test Requirements
Standards

Review Results

Safety Constraints

Implementation

Hazard Analyses

Progress Reports

Safety Standards Hazard Analyses
Progress Reports

Design, 
Work Instructions Change requests

Audit reports

Problem reports

Maintenance

Congress and Legislatures

Legislation

Company

Congress and Legislatures

Legislation

Legal penalties
Certification
Standards
Regulations

Government Reports
Lobbying
Hearings and open meetings
Accidents

Case Law
Legal penalties
Certification
Standards
Regulations

Accidents and incidents

Government Reports
Lobbying
Hearings and open meetings
Accidents

Whistleblowers
Change reports
Maintenance Reports
Operations reports
Accident and incident reports

Change Requests
Performance Audits

Hardware replacements
Software revisions

Hazard Analyses
Operating Process

Case Law

SYSTEM DEVELOPMENT

Insurance Companies, Courts
User Associations, Unions,

Industry Associations,
Government Regulatory Agencies

Management

Management

Management
Project

Government Regulatory Agencies
Industry Associations,

User Associations, Unions,

Documentation

and assurance

and Evolution

SYSTEM OPERATIONS

Insurance Companies, Courts

Physical 

Actuator(s)

Incidents

Operating Assumptions

Process

Controller
Automated

Human Controller(s)

Sensor(s)

� ÑYî è�Ì2�g÷ ï ÷DL6�d� � ��Ì ��» � ¹ Ì ¸¼¹�Ï~� � ¹ ´�� »>¹�Ï ò ¹ Ð ÑY¹?õ1ð ��Ð Ò\�uÑ Ð ��» í ¹	�T� Ì ¹	»
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(Feedback)

Constraints
Control Commands

Measuring
Channel

LEVEL N+1

LEVEL N

Channel

Operational
Experience

Reference

Goals, Policies,

� ÑYî è\Ì2�g÷ ïxw L í ¹	¸�¸ è �uÑ Ð �?�2ÑY¹	� í Ò\���u� � »�¾ Úh� �1Í ��� � í ¹	�
� Ì ¹	»F� ����� »�¾�ï

� �Ð¾ è\Ì Ñ���îS¾2�?Ï � ¹ ê(��Ì �?�2Ñ�¹	�Ð¾�ñP¾ è\Ð Òl�J¾c�2Ò � ��Ñ Ì � Ì ��� Ð�Ð ¹	�T� Ì ¹	»�» ��Ì ¾ è �\Ñ�¹	��Ñ����2Ò � ��Ñ Ì � Ì ���Ð¾ ê ¹ Ì �2�?�2ÑY¹	�ä¾�ë�¾�� � ¸¥ñ¹ Ì Ñ�� � �Ð¾ è\Ì Ñ���î¡Íh¹ Ì Î ��Ì ¾��?Ï � �=ë«Ñ���¸���� è Ï/� Ð � è�Ì Ñ��\î�ïªð]Ò � » � î	��»Í¾2ëd¾�� � ¸Ý� � � ´ ¾���¹Ã� �¢è ¾ ��´ ÍcÒ � �«�2Ò ��Ì2�Ñ�¾¥��¹ Ì�� î è »��?��¹ Ì ë®� è �2Ò�¹ Ì Ñ��1ë®��� ´ �2Ò � êuè �u»�Ñ Ð Ò\�J¾���¹�¹��2Ò ��Ì ¸ � ���Ð¾¥��¹ � � Ð ¹ è�Ì �?î � � ´\� ¾2Ñ Ì2��´ » ����� »g¹�Ï
Ð ¹	� ÐD��Ì �¡Ïb¹ Ì ¾2�?Ï � �1ëlÑ�� Ð ¹	¸ ê ���
ël¸����\�?î � ¸ � �T��ïBð]Ò �PÐ ¹	�Ð¾2� Ì ��Ñ��T��¾Qî � � ��Ì �?� ��´ �?�g�2Ò\Ñ�¾d» ����� »~��� ´ Ñ�¸ ê ¹Ï¾ ��´¹	� Ð ¹	¸ ê ���\Ñ � ¾B� Ì2�nè ¾ è ��»�»Yë±Ñ�� �2Ò � ÏO¹ Ì ¸Ù¹�Ï ê ¹	»�Ñ Ð ë�ñ Ì2� î è »��?�2Ñ�¹	�Ð¾�ñ ÐD��Ì �2Ñ � Ð �?�2ÑY¹	��ñ<¾��2��� ´ � Ì�´ ¾nôb��ë�� Ì � ´�� ¹ Ìè ¾ ��Ì �J¾�¾�¹ Ð Ñ��?�2ÑY¹	�Ð¾AöAñK¹ Ì �2Ò Ì2� �?�x¹�Ïe»�ÑY�2ÑYî	�?�2Ñ�¹	��ïu_®Ò ��Ì2� �2Ò ��Ì�� Ñ�¾x� è �\ÑY¹	�>ñ�¾2�?Ï � �=ë
õ Ì�� »��?� ��´«Ð ¹	�Ð¾2� Ì ��Ñ��T��¾x¹	�¹ ê(��Ì �?�2ÑY¹	�Ð¾]¹ Ì ¸���� è Ïb� Ð � è\Ì Ñ���îx¸��Rë Ì�� ¾ è »Y�6Ï Ì ¹	¸ è �uÑY¹	� ´�� ¸���� ´ ¾6��� ´�Ð ¹	»�» ��Ð �2Ñ ��� �u� Ì î	��Ñ��\Ñ���î�ïí ¹	¸ ê ���
ë±¸����\�?î � ¸ � �T�¯�2�?Î � ¾��2Ò � ¾��2��� ´ � Ì�´ ¾�ñ Ì2� î è »��?�2Ñ�¹	�Ð¾�ñ>��� ´ ¹��2Ò ��Ì î � � ��Ì ��» Ð ¹	�T� Ì ¹	»�¾e¹	��ÑY��¾e� � õÒ\� � ÑY¹ Ì ��� ´ � Ì ���Ð¾2»��?� � ¾¯�2Ò � ¸ÚÑ��T��¹8¾ ê(��Ð Ñ � ÐBê ¹	»�Ñ Ð ë¢��� ´ ¾2�2��� ´ � Ì�´ ¾eÏb¹ Ì �2Ò ��Ð ¹	¸ ê ���
ë�ï � ���
ë Ð ¹	¸ ê ���uÑ � ¾Ò\� ��� ��î � � ��Ì ��»¥¾��?Ï � �=ë ê ¹	»�Ñ Ð ë�ô/ÑY�cÑ�¾ Ì2� ù è Ñ Ì2��´ ��ë�»���Í�Ñ�� �dÌ2� �?� ÚhÌ ÑY�2��Ñ���öh�J¾cÍ � »�»��J¾Q¸x¹ Ì2�P´�� �2��Ñ�» ��´ ¾��2���Ûõ
´ � Ì�´ ¾ ´ ¹ Ð�è ¸ � �T��¾�ï ������´ �z� Ð În¸���ë Ð ¹	¸ � Ñ����2Ò � Ïb¹ Ì ¸Ó¹�Ï¥¾��2�?� è ¾ Ì2��ê ¹ Ì ��¾�ñ Ì Ñ�¾2Î��J¾�¾ � ¾�¾2¸ � �
��¾�ñÛ��� ´ Ñ�� Ð Ñ ´\� �
�
Ì2��ê ¹ Ì ��¾�ïç5�¡�2Ò ��´������ »Y¹ ê ¸ � �
� Ð ¹	�T� Ì ¹	» ¾�� Ì�è\Ð � è�Ì�� ôL¾�Ò�¹RÍc� ¹	�¡�2Ò � » � Ïb�g¹�Ï � ÑYî è�Ì��P÷ ï ÷ öAñ Ð ¹	¸ ê ���Të ê ¹	»�Ñ Ð Ñ � ¾e��� ´
¾��2��� ´ � Ì�´ ¾�� Ì2�¯è ¾ è ��»�»Yëx�2��Ñ�»Y¹ Ì���´ ��� ´sê���Ì Ò\� ê ¾�� è î	¸ � �T� ��´ ��ë � � Ð Ò � ��î	Ñ�� ����Ì Ñ���î êuÌ ¹�à ��Ð �6��¹ � �h�2Ò � � ����´ ¾¹�Ïg�2Ò �lê � Ì �2Ñ Ð�è »�� Ì�ê\Ì ¹�à ��Ð ��ïÅð]Ò � Ò\ÑYî	Ò ��Ì õ1» ����� » Ð ¹	�T� Ì ¹	» êuÌ ¹ ÐD� ¾�¾�¸��Rë ê\Ì ¹ � Ñ ´\� ¹	�\»Yë�î � � ��Ì ��»Qî�¹	��»�¾s��� ´Ð ¹	�Ð¾�� Ì ��Ñ��
��¾n��� ´ �2Ò � »Y¹RÍ ��Ì » ����� »�¾n¸���ë��2Ò � �«� ´\´ ¸����Të ´�� �2��Ñ�»�¾x��¹Ã¹ ê���Ì �?�2ÑY¹	�\��»�Ñ�� � �2Ò � î � � ��Ì ��»cî�¹	��»�¾��� ´¤Ð ¹	�Ð¾�� Ì ��Ñ��T��¾Bî	Ñ ��� �Ã�2Ò � Ñ�¸�¸ ��´ Ñ��?� ��Ð ¹	� ´ Ñ��2ÑY¹	�Ð¾¯��� ´ »Y¹ Ð ��»�î�¹	��»�¾�ï � ¹ ÌB�Dé ��¸ ê » � ñ|ÍcÒuÑ�» � î�¹ ����Ì �\¸ � �T�¹ Ì¢Ð ¹	¸ ê ���
ë*¾��2��� ´ � ÌA´ ¾¥¸���ë Ì2� ù è Ñ Ì�� ��Ò\���� ÌA´ ���\��»Yë�¾2Ñ�¾�� ��ê(��Ì ÏO¹ Ì ¸ ��´ ñc�2Ò � ¾�ëd¾2� � ¸ ´�� ¾2ÑYî	� ��Ì ¾¥��� ´´ ¹ Ð�è ¸ � �T� ��Ì ¾eô/Ñ�� Ð » è\´ Ñ���îg�2Ò�¹Ï¾ �e´�� ¾2Ñ�î	�\Ñ���îg�2Ò � ¹ ê(��Ì �?�2ÑY¹	�\��» ê\Ì ¹ ÐD��´\è�Ì�� ¾-��� ´ Í Ì ÑY�2Ñ���î è ¾ ��Ì ¸���� è ��»�¾Aö�¸���ëÒ\� ���PÐ ¹	�T� Ì ¹	»|¹ ����Ì �2Ò � � Ð � è ��»|Ò\���� ÌA´ ���\��»Yë�¾2Ñ�¾ ê\Ì ¹ ÐD� ¾�¾ è ¾ ��´ ��¹�Ñ ´�� �T�2ÑYÏOëâ¾ ê(��Ð Ñ � Ð ¾��?Ï � �=ë Ð ¹	�Ð¾�� Ì ��Ñ��
��¾Q¹	��2Ò ��´\� ¾2ÑYî	����� ´ ¹ ê(��Ì �?�2Ñ�¹	��¹�Ï��2Ò � ¾�ë�¾�� � ¸¥ï�ðcÒ � ¾ ��´�� �2��Ñ�» ��´¡ê\Ì ¹ ÐD��´\è�Ì2� ¾g¸���ë � ����´ ��¹¢� � � êuê\Ì ¹ ����´ �Të�2Ò � » ����� »>�?�(¹ ��� ïð]Ò � ´�� ¾2ÑYî	� Ð ¹	�Ð¾�� Ì ��Ñ��
��¾¢Ñ ´�� �T�2Ñ � ��´ �J¾�� ��ÐD� ¾�¾�� Ì ë®��¹ Ð ¹	�
� Ì ¹	»[¾�ë�¾�� � ¸�Ò\���� Ì�´ ¾¥� Ì2� ê �J¾�¾ ��´ ��¹��2Ò �Ñ�¸ ê » � ¸ � �T� ��Ì ¾���� ´ �J¾�¾ è�Ì���Ì ¾¯¹�Ï]�2Ò � Ñ�� ´ Ñ � Ñ ´\è ��»�¾�ëd¾2� � ¸ Ð ¹	¸ ê ¹	� � �
��¾P��»Y¹	��îlÍcÑY�2ÒZ¾2�2��� ´ � Ì�´ ¾B��� ´ ¹��2Ò ��ÌÌ2� ù è Ñ Ì2� ¸ � �
��¾�ï òÛè\Ð�ÐD� ¾�¾|Ñ�¾ ´�� � ��Ì ¸�Ñ�� ��´ �2Ò Ì ¹ è î	ÒgÏ ����´ �u� Ð Î ê\Ì ¹ � Ñ ´���´ �Tëe� � ¾�� Ì2��ê ¹ Ì ��¾�ñ Ì���� Ñ � Í×¾�ñ*��� ´�� � Ì ÑY¹ è ¾� ´\´ Ñ��2ÑY¹	�\��»?Ò\���� Ì�´ ���\��»Yë�¾ � ¾�ï|ó����2Ò ��� � ´ ¹�Ï��2Ò �-´\����� »Y¹ ê ¸ � �T� ê\Ì ¹ ÐD� ¾�¾�ñ*�2Ò �8Ì2� ¾ è »Y��¾�¹�Ï��2Ò � Ò\���� Ì�´ ���\��»Yë�¾ � ¾�J¾8Í � »�»��J¾ ´ ¹ Ð�è ¸ � �T�2�?�2ÑY¹	�x¹�Ï��2Ò � ¾2�?Ï � �1ëTõ Ì2� »��?� ��´n´�� ¾2ÑYî	�"Ï � �?� è�Ì2� ¾-��� ´x´�� ¾2ÑYî	� Ì �?�2ÑY¹	�\��» � ¾2Ò�¹ è » ´ � ��ê �J¾�¾ ��´¹	�¥��¹��2Ò � ¸���Ñ��T� � �\��� ÐD� î Ì ¹ è�ê ��¹�� �gè ¾ ��´ Ñ��s�2Ò � ¾�ë�¾�� � ¸ ��� ¹	» è �2ÑY¹	����� ´ ¾ è ¾��2��Ñ��\¸ � �
� ê\Ì ¹ ÐD� ¾�¾�ïóx¾2Ñ�¸�Ñ�»�� ÌKê\Ì ¹ ÐD� ¾�¾6Ñ�� � ¹	» � Ñ���îP»���ë ��Ì ¾6¹�Ï Ð ¹	�T� Ì ¹	»>Ñ�¾hÏb¹ è � ´ Ñ��n�2Ò � ¾�ë�¾�� � ¸²¹ ê(��Ì �?�2ÑY¹	� Ð ¹	�T� Ì ¹	»Û¾�� Ì�èuÐ � è�Ì2� ïç5�«� ´\´ Ñ��2ÑY¹	��ñ-�2Ò ��Ì2� ÍcÑ�»�»�� � ôb¹ Ì �?��» � �J¾��¯¾�Ò�¹ è » ´ � � ö"Ñ��T� ��Ì � Ð �2ÑY¹	�½¾�� � �1Í ��� �q�2Ò � �1Íh¹,¾�� Ì�è\Ð � è�Ì�� ¾�ï � ¹ Ì�Dé ��¸ ê » � ñ	�2Ò � ¾2�?Ï � �1ë ´�� ¾2Ñ�î	� Ð ¹	�Ð¾�� Ì ��Ñ��T��¾ è ¾ ��´x´\è�Ì Ñ���î ´������ »Y¹ ê ¸ � �T��¾2Ò\¹ è » ´ ÏO¹ Ì ¸Ç�2Ò � �u�J¾�Ñ�¾~ÏO¹ Ì ¹ ê���Ì �?�2Ñ���î
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ê\Ì ¹ ÐD��´\è�Ì�� ¾6��� ´ Ïb¹ Ì]ê(��Ì ÏO¹ Ì ¸���� ÐD� ��� ´sê\Ì ¹ ÐD� ¾�¾c� è\´ ÑY�2Ñ��\î�ïóm¾¥Ñ��®���
ë Ð ¹	�T� Ì ¹	»¯»Y¹�¹ ê ñc�2Ñ�¸ � »��?îÏ¾¥¸���ë®� K(��Ð ���2Ò ��h ¹*ÍÁ¹�Ï Ð ¹	�T� Ì ¹	»¯� Ð �2ÑY¹	�Ð¾¢��� ´ Ï ����´ �z� Ð Î£��� ´¸��Rë¢Ñ�¸ ê � Ð �d�2Ò �B��K���Ð �2Ñ ��� � � ¾�¾e¹�Ï��2Ò �"Ð ¹	�
� Ì ¹	»f»�¹T¹ ê Ñ�� � �\ÏO¹ Ì�Ð Ñ���î��2Ò � ¾2�?Ï � �1ë Ð ¹	�Ð¾�� Ì ��Ñ��T��¾�ï � ¹ Ìe�Dé ��¸ ê » � ñ
¾��2��� ´ � Ì�´ ¾ Ð �����2�?Î � ë � � Ì ¾g��¹ ´\����� »Y¹ ê ¹ Ì¯Ð Ò\���\î � � �¥�2Ñ�¸ � ¾ Ð ��» � �2Òu�?�e¸���ë±Î ����ê �2Ò � ¸ì� � Ò\Ñ�� ´lÐ�è�Ì2Ì2� �T�� ��Ð Òu��¹	»Y¹�î�ë���� ´xêuÌ � Ð �2Ñ ÐD� ï8ó����2Ò �]ê Ò
ë�¾2Ñ Ð ��»�» ����� »&ñT� � Í�� ��Ð Ò\��¹	»Y¹�î�ëx¸��Rë"� � Ñ��
� Ì ¹ ´\è\ÐD��´ Ñ�� ´ Ñ K(��Ì2� �
� ê � Ì ��¾¹�Ïu�2Ò � ¾2ëd¾�� � ¸Ç�?� ´ Ñ K���Ì2� �T� Ì �?� � ¾�ñ	ÍcÒuÑ Ð ÒP¸���ë Ì2� ¾ è »Y�|Ñ���� ���� ��s � � � � ]*�\��Q � ��]5�-� � � ¹�Ïu�2Ò �6Ð ¹	�T� Ì ¹	»X¾�� Ì�èuÐ � è�Ì2� ïç5���2Ò � � Ð�Ð Ñ ´�� �T�2��»P¾2Ò\¹T¹�� ´ ¹*Íc��¹�Ï��=ÍK¹ · ï ò ïTó Ì ¸�ë Ú »�� Ð Î m �RÍ]Î�Ò � »�Ñ Ð ¹ ê � ��Ì ¾���ë"�1Íh¹ · ï ò ï�óQÑ ÌK� ¹ Ì�ÐD�g� õ å wÙ¾Ñ��P�2Ò � ��¹?õ h ë\��¹	� � ¹ ����Ì ��¹ Ì �2Ò ��Ì �Pç Ì ��ù¯Ñ�� å JIJ ÷ ñTÏO¹ Ì8�Dé ��¸ ê » � ñ
�2Ò � � î	Ò
� ��Ì à � �8��Ñ Ì�ÐDÌ �?Ïb�8��� ´ �2Ò � Ò � »�Ñ Ð ¹ ê � ��Ì ¾Í ��Ì2� Ñ��\ÒuÑY�uÑY� ��´ Ñ�� Ð ¹	¸�¸ è �\Ñ Ð �?�2Ñ���î���ë Ì � ´ ÑY¹x� ��Ð � è ¾ � �2Ò ��� õ å w ê Ñ�»Y¹���¾ è ¾ ��´ � � Í ��Ì à2��¸"õ Ì2� ¾2Ñ�¾2�2���
� Ì � ´ ÑY¹Ï¾�2Ò\�?� Ð ¹ è » ´ ��¹�� Ð ¹	¸�¸ è �\Ñ Ð �?� � ÍcÑ��2Ò �2Ò � ¹	» ´���Ì � ��Ð Ò\��¹	»Y¹�î�ë�ó Ì ¸�ë Ò � »�Ñ Ð ¹ ê � ��Ì�Ì � ´ ÑY¹Ï¾�ï m ���� Ì�´ ���\��»Yë�¾2Ñ�¾� ����´ ¾]��¹�Ñ�� Ð » èu´�� �2Ò � Ñ�� hzè\� � ÐD� ¹�Ï|�2Ò � ¾ � �2Ñ�¸ � »��?îÏ¾c��� ´¥ê ¹�� � �
�2Ñ���» Ð Ò\���\î � ¾]¹ ����Ì �2Ñ�¸ � ïó Ð ¹	¸�¸x¹	� Íh�Rë���¹ ´�� ��»8ÍcÑ��2Ò¡�2Ñ�¸ � »��?îÏ¾B» � � ´ Ñ���îs��¹ ´\� »���ë�¾�Ñ�¾e��¹ ´�� » � î	�?� ��Ì�� ¾ ê ¹	�Ð¾2ÑY�uÑ�»�ÑY�1ës��¹±»Y¹RÍ ��Ì» ����� »�¾��2Ò\�?��� Ì2� ��¹��8¾ è ��à ��Ð �¥��¹«�J¾¥î Ì2� �?�±� ´�� »���ë®Ñ��®¹��\�2��Ñ��\Ñ���î�Ñ���Ïb¹ Ì ¸��?�2Ñ�¹	�q¹ Ì Ï ����´ �z� Ð Î®Ï Ì ¹	¸��2Ò �¸ � �J¾ è\Ì Ñ���î Ð Òu���\� � »�¾�ï"ç5� ê(��Ì ÑY¹ ´ ¾Q¹�Ï�ù è Ñ Ð Î�»�ë Ð Òu����î	Ñ���î¥� ��Ð Ò\��¹	»Y¹�î�ë�ñf�2Ñ�¸ � »��?îÏ¾�¸���ë�¸��?Î � Ñ��¯� ��ÐD� ¾�¾2� Ì ëÏb¹ Ì �2Ò � »Y¹RÍ ��Ì » ����� »�¾K��¹P� è î	¸ � �
�h�2Ò �QÐ ¹	�T� Ì ¹	» ê\Ì ¹ ÐD� ¾�¾ � ¾ ê �J¾�¾ ��´�´ ¹*Íc��Ï Ì ¹	¸È�?��¹ ��� ¹ Ì ��¹"¸x¹ ´ ÑYÏOëP�2Ò � ¸Ó��¹
� ���2Ò �gÐ�è�Ì2Ì�� �
�Ý¾2ÑY� è �?�2ÑY¹	��ï8ð]Ñ�¸ � »��?îÏ¾]�?���2Ò � »�¹RÍ � ¾��]» ����� »�¾�ñ��J¾6Ñ����2Ò �\Ú »�� Ð Î m ��Í]Îâ¾2Ò�¹�¹�� ´ ¹*Íc� �Dé ��¸ ê » � ñ¸��Rë Ì2� ù è Ñ Ì�� �2Ò �gè ¾ � ¹�Ï|Ï ����´ ÏO¹ Ì Í�� Ì�´¥Ð ¹	�T� Ì ¹	»���¹x¹ ����Ì�Ð ¹	¸ � »�� Ð În¹�Ï|Ï ����´ �u� Ð Î�¹ Ì ¸��Rë Ì2� ù è Ñ Ì2� � � ¸ ê ¹ Ì � Ì ëÐ ¹	�T� Ì ¹	»�¾¯¹	�Ã� � Ò\� � ÑY¹ ÌVL í ¹	¸�¸ è �\Ñ Ð �?�2ÑY¹	�¡� � �1Í ��� �¤�2Ò ��� õ å wÙ¾B��� ´ �2Ò �tÚ »�� Ð Î m �RÍ]Îd¾BÍh¹ è » ´ Ò\� ��� � ��� �
ê ¹Ï¾�¾2ÑY�z» � ÑYÏ(�2Ò �Q� õ å w ê Ñ�»�¹���¾-Ò\� ´ � ��� �n��¹	» ´ ��¹ è ¾ � ����¹	» ´���ÌKÌ � ´ ÑY¹¯� ��Ð Ò\��¹	»Y¹�î�ë�� � ��Ñ�»��?�u» � ��¹B�2Ò � ¸¥ñ��J¾h�2Ò � ëÍ ��Ì2��Ð ¹	¸�¸���� ´���´ ��¹ ´ ¹xÏb¹ Ì ¹��2Ò ��Ì �1ë ê(� ¾6¹�Ï~Ï Ì Ñ � � ´ »Yë���Ñ Ì�ÐDÌ �?Ïb��ï

� ¹ Ì2� î � � ��Ì ��»�»Yë�ñ Ð ¹	�T� Ì ¹	»I¾�� ÌAè\Ð � è�Ì2� ¾¥��»YÍ���ë�¾ Ð Ò\����î � ¹ ����Ì �2Ñ�¸ � ñ ê � Ì �2Ñ Ð�è »�� Ì »Yë��2Ò�¹Ï¾ � �2Ò\�?��Ñ�� Ð » è\´��Ò è ¸����Ð¾h��� ´ ¹ Ì î	���\Ñ����?�2Ñ�¹	�\��» Ð ¹	¸ ê ¹	� � �
��¾�ï æ ÒTëd¾2Ñ Ð ��» ´���� Ñ ÐD� ¾���»�¾�¹ Ð Òu����î � ÍcÑY�2Òn�2Ñ�¸ � ñ�� è � è ¾ è ��»�»Yëx¸ è\Ð Ò
¾2»Y¹*Í ��Ì ��� ´ Ñ��«¸�¹ Ì2�¢ê\Ì���´ Ñ Ð �2�?�u» � Íh�Rëd¾�ï�çFÏdÍ � � Ì2� ��¹�Ò\��� ´ » � ¾�¹ Ð Ñ���»c��� ´ Ò è ¸����q�J¾ ê(��Ð ��¾n¹�Ï�¾��?Ï � �=ë�ñ�2Ò � �l¹ è�Ì � Ð�Ð Ñ ´�� �T� Ð � è ¾2��»�ÑY�=ë�¸x¹ ´\� »�¾Q¸ è ¾��dÑ�� Ð » èu´�� �2Ò �"Ð ¹	� ÐD��ê �e¹�Ï Ð Òu����î � ïQç5�±� ´\´ ÑY�2ÑY¹	�>ñ Ð ¹	�T� Ì ¹	»�¾e��� ´�J¾�¾ è\Ì ��� ÐD� �2Ò\�?�]�2Ò � ¾2�?Ï � �1ë Ð ¹	�T� Ì ¹	»E¾�� Ì�èuÐ � è�Ì2�gÌ2� ¸���Ñ��Ð¾ ��K(��Ð �2Ñ ��� Ñ�� � �\ÏO¹ Ì�Ð Ñ���î"�2Ò ��Ð ¹	�Ð¾�� Ì ��Ñ��
��¾]¹ ����Ì �2Ñ�¸ �� Ì2�¯Ì�� ù è Ñ Ì2��´ ïí ¹	�T� Ì ¹	» ´ ¹ � ¾¯��¹��g� ��ÐD� ¾�¾2� Ì Ñ�»Yë±Ñ�¸ ê »�ë Ì ÑYî	Ñ ´ Ñ��1ë¢��� ´ � è �2Ò�¹ Ì ÑY�2� Ì Ñ����±¸����\�?î � ¸ � �T�o¾��1ëÛ» � ¾�ï � �J¾�¸ è ¾�¾ � ���¹�� � ¾¥�2Òu�?� Ð ¹	�
� Ì ¹	»¯�?� � � Ð Òø» ����� »¯¸��Rëq� �¡� ��Ïb¹ Ì�ÐD��´ Ñ��®� ����Ì ë ê\Ì2� ¾ ÐDÌ Ñ ê �2Ñ ���¡Ð ¹	¸�¸���� ´ ��� ´£Ð ¹	�
� Ì ¹	»
¾�� Ì�èuÐ � è�Ì2� ¹ Ì Ñ��f¸��RëB� � »Y¹T¹Ï¾ � »Yë�Ñ�¸ ê » � ¸ � �T� ��´ �J¾ ê(��Ì Ïb¹ Ì ¸���� ÐD� ¹���à ��Ð �2Ñ ��� ¾8ÍcÑY�2ÒP¸����Të ´�� î Ì2��� ¾~¹�ÏzÏ Ì�����´ ¹	¸Ñ��sÒ�¹*Í¬�2Ò � ¹���à ��Ð �2Ñ ��� ¾]� Ì2� ¸ � �Ai å gIg j&ï �]��ÐD� �T�]� Ì2� � ´ ¾�Ï Ì ¹	¸µ¸����\�?î � ¸ � �T�]��ë�� Q
������� ^s � ��¹�¸����\�?î � ¸ � �T���ë �t�5��� ^Is � Ì���hu��Ð � ´ Ñ K���Ì Ñ���î¥» ����� »�¾B¹�Ï6Ï ����´ �u� Ð Î Ð ¹	�T� Ì ¹	»K�2Ò\�?�"� Ì2���DéÛ��Ì � ��´ ¹ ����Ì �2Ò � »Y¹RÍ ��Ì » ����� »�¾���� ´ �
Ð Òu����î � Ï Ì ¹	¸ ê\Ì2� ¾ ÐDÌ Ñ ê �2Ñ ��� ¸����\�?î � ¸ � �T� Ð ¹	�
� Ì ¹	»~��¹s¸����\�?î � ¸ � �
�e��ë�¹���à ��Ð �2Ñ ��� ¾�ñ(ÍcÒ ��Ì2� �2Ò � ¹���à ��Ð �2Ñ ��� ¾� Ì2� Ñ��
� ��Ì2êuÌ2� � ��´ ��� ´ ¾2�?�2Ñ�¾ � ��´ � Ð�Ð ¹ Ì�´ Ñ���îx��¹��2Ò � »Y¹ Ð ��» Ð ¹	�T� �Dé ��ï

� ���\�?î � ¸ � �T��Ñ��Ð¾2ÑYî	ÒT��ñKÒ�¹*Í ������Ì ñ ´ ¹ � ¾���¹���¸ � ���q�?� ´ Ñ Ð �?�2ÑY¹	��¹�ÏI¾2�?Ï � �1ëTõ Ì2� »��?� ��´ªÌ2� ¾ ê ¹	�Ð¾2Ñ��uÑ�»�ÑY�=ë�ï¤ç5�� � Ñ�»�¾��2� Ì ¾��?� � »�»�ÑY� � »Y¹Ï¾�¾�i å w
Øjg��� ´ ��¹��2Òq�2Ò �¡� � Ì ¾ í »�Ñ�¸��?� ���dÌ �uÑY� ��Ì i å J
Ø�jg��� ´®� � Ì ¾ æ ¹	»�� Ì �|��� ´���Ì
izJ ÷ ñ�Ø å w�j�»�¹Ï¾�¾ � ¾�ñÛ�2Ò � � Ð�Ð Ñ ´\� �
� Ì2��ê ¹ Ì ��¾���»�»(��¹�� � �2Òu�?�]� ê ¹�¹ Ì � Ì ���Ð¾2Ñ��2ÑY¹	��Ï Ì ¹	¸²¹ ����Ì ¾2ÑYî	ÒT�]��¹�Ñ��½¾2ÑYî	ÒT�KÍ��J¾]�Ï/� Ð ��¹ Ì Ñ����2Ò � »Y¹Ï¾�¾ � ¾�ï8ó���� � ¸ ê ��¾K��¹ ´�� » � î	�?� �e´���Ð Ñ�¾�ÑY¹	�Ð¾���� ´ ��¹B¸����\�?î � ��ëx¹���à ��Ð �2Ñ ��� ¾ Ì2� ù è Ñ Ì2� ��� �DéÛê »�Ñ Ð ÑY�Ïb¹ Ì ¸ è »��?�2ÑY¹	�±¹�Ï-�2Ò �x� ��» è��"ÐDÌ ÑY� ��Ì Ñ�����¹�� �xè ¾ ��´ ��� ´ ��� ��K(��Ð �2Ñ ��� ¸ � ���Ð¾eÏO¹ Ì¯Ð ¹	¸�¸ è �uÑ Ð �?�2Ñ���î��2Ò �x� ��» è�� ¾´ ¹*Íc�¥�2Ò Ì ¹ è î	ÒÎ¾�¹ Ð Ñ � �1ë¥��� ´ ¹ Ì î	���uÑ����?�2ÑY¹	�Ð¾�ï8ç5��� ´\´ ÑY�2ÑY¹	��ñÛ�2Ò � Ñ�¸ ê � Ð �6¹�Ï�¾ ê���Ð Ñ � Ðe´���Ð Ñ�¾2ÑY¹	�½¾6�?� � � Ð Òl» ����� »¹	���2Ò � ¹���à ��Ð �2Ñ ��� ¾6��� ´�� ��» è\� ¾ ê �J¾�¾ ��´s´ ¹RÍc��� ����´ ��¹"� � � ´�� ù è �?� � »Yën��� ´ Ïb¹ Ì ¸���»�»Yë ��� ��» è �?� ��´ ï ������´ �z� Ð ÎÑ�¾ Ì2� ù è Ñ Ì���´ ��¹�¸ � �J¾ è�Ì�� Ò�¹RÍ.¾ è\Ð�ÐD� ¾�¾�Ï è »�»�ë��2Ò � Ï è � Ð �2ÑY¹	�½¾6� Ì2� � � Ñ���î ê(��Ì ÏO¹ Ì ¸ ��´ ïód»Y�2Ò�¹ è î	Ò Ì2� î è »��?��¹ Ì ë¡�?î � � Ð Ñ � ¾B� Ì�� Ñ�� Ð » è\´���´ Ñ����2Ò ��� ÑYî è�Ì2�x÷ ï ÷±�Dé ��¸ ê » � ñf�2Ò ��Ì2� Ñ�¾���¹lÑ�¸ ê »�Ñ Ð �?�2ÑY¹	��2Ò\�?�gî�¹ ����Ì �\¸ � �T� Ì2� î è »��?�2ÑY¹	��Ñ�¾ Ì2� ù è Ñ Ì2��´ ÏO¹ Ì ¾2�?Ï � �=ë�ïxð]Ò � ¹	�\»Yë Ì�� ù è Ñ Ì2� ¸ � �T�eÑ�¾Q�2Òu�?� Ì2� ¾ ê ¹	�Ð¾2ÑY�zÑ�»�ÑY�=ënÏb¹ Ì
¾2�?Ï � �1ë�Ñ�¾ ´ Ñ�¾�� Ì ÑY� è � ��´ Ñ������n� ê\ê\Ì ¹ êuÌ Ñ��?� � Í���ëx�2Ò Ì ¹ è î	Ò�¹ è ���2Ò � ¾�¹ Ð Ñ�¹�� ��Ð Ò\�\Ñ Ð ��»½¾�ë�¾�� � ¸¥ï8ç5����Ñ Ì�ÐDÌ �?ÏO��¾��?Ï � �=ë�ñÏb¹ Ìc�Dé ��¸ ê » � ñ�¸���� è Ïb� Ð � è�Ì���Ì ¾ ê »��Rës�2Ò � ¸��ià�¹ ÌcÌ ¹	» � ÍcÒ\Ñ�» � �2Ò �B� ódó¾�1ë ê��BÐD��Ì �2Ñ � Ð �?�2ÑY¹	�l� è �2Ò�¹ Ì Ñ��1ëÎ¾2Ñ�¸ ê »Yë
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ê\Ì ¹ � Ñ ´�� ¾�¹ ����Ì ¾2ÑYî	ÒT�-�2Ò\�?�õ¾2�?Ï � �1ë�Ñ�¾-� � Ñ���î�¾ è\Ð�ÐD� ¾�¾�Ï è »�»Yë � �\î	Ñ�� ����Ì2��´ Ñ��
��¹P��Ñ Ì�ÐDÌ �?Ïb�-�?�K�2Ò � »Y¹*Í ��Ì » ����� »�¾-¹�Ï��2Ò �Ò\Ñ ��Ì � Ì�Ð ÒTë�ïxç=Ï Ð ¹	¸ ê ���\Ñ � ¾g¹ Ì Ñ�� ´uè ¾�� Ì Ñ � ¾d� Ì2��è �TÍcÑ�»�»�Ñ���î�¹ Ì Ñ�� Ð � ê �?�z» � ¹�Ï ê(��Ì Ïb¹ Ì ¸�Ñ���î��2Ò � Ñ Ìgêzè �u»�Ñ Ð ¾2�?Ï � �1ë
Ì2� ¾ ê ¹	�Ð¾�ÑY�uÑ�»�Ñ��2Ñ � ¾�ñu�2Ò � � î�¹ ����Ì �\¸ � �T�PÒ\�J¾¯��¹ä¾�� ��ê Ñ��¡��¹l� Ð Ò\Ñ ����� �2Ò � ¹ ����Ì ��»�» êuè �z»�Ñ Ð ¾2�?Ï � �=ë�î�¹	��»�¾�ï Ú�è ���¸ è\Ð Ò�� � ��� ��Ì ¾�¹	» è �2Ñ�¹	��Ñ�¾hÏb¹ ÌhÐ ¹	¸ ê ���
ë�¸����\�?î � ¸ � �T�6��¹"�2�?Î �dÌ�� ¾ ê ¹	�Ð¾2ÑY�uÑ�»�ÑY�1ë"�J¾h�2Ò � ë�Ò\� ���¯´ Ñ Ì2��Ð � Ð ¹	�
� Ì ¹	»¹ ����Ì �2Ò � ¾�ë�¾�� � ¸ ´�� ¾2ÑYî	�¥��� ´ ¸���� è Ïb� Ð � è�Ì Ñ���îx��� ´ ¹ ����Ì ¹ ê(��Ì �?�2ÑY¹	�½¾�ïð]Ò � ¾2�?Ï � �1ëTõ Ð ¹	�
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§6·D¦G±�¶ ª ¾�§6§ � ¾1¶ ªP© ¦V® ª ³¡§6·D¦`´ è ±6±6¦ « §'± ªOª ¶0§�¦V¶ ê ¦G±�§ è ±6¦�ï<_b·5¦ « §6·D¦�¾�¦G§ ê�ª µ « §'µ�¾'±6¦VI´�·D¦ © ñ�§6·D¦`§6·D¦G±�¶ ª ¾�§6§
§ è ± « ¾ ªK §6·D¦p·D¦V§6µ « î¨¦V®�¦V¶e¦ « §�ïcç « §6·D¦T¾6I¶e¦p¯�Rë�ñ�· è ¶º «¾ª�ê ¦G±�§ ª ±�¾%I®�¾ ª ±�¦�ù è µ²±6¦AI´G´ è ±�§�¦ ê ± ª ´�¦�¾�¾ ª ±
¶e¦ « §6I®F¶ ªP© ¦V®�¾9§ ª�ê ± ª ÅPµ © ¦I¾6³R¦A´ ª�« §�± ª ®FI´�§6µ ª�« ¾�ïí ª ¶ ê¡ª�« ¦ « §1µ « §�¦G±�I´�§6µ ª�« I´G´Gµ © ¦ « §�¾�´G «nè ¾ è I®²®Yë\¸¡¦:¦ é�ê ®¼Iµ « ¦ © µ « §�¦G±�¶S¾ ª ³2µ « ´ ª ±6±6¦V´�§ ê ± ª ´�¦�¾�¾)¶ ªP© ¦V®�¾�ï
�Dª ±È¦ é I¶ ê ®�¦�ñM§6·5¦°¬°±�¾ æ<ª ®²±��  «5© ¦G±â¾ ª ³R§Ç¯9±6¦�§6· ª	è î�·O§�§6·5¦ä¾ ê I´�¦V´�±�³t§�·5 © ®² «5© ¦ ©  «5© µ�¾�¾ è ¦ © 
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´ ª�« §�± ª ®Xµ « ¾�§�± è ´�§6µ ª�« § ª ¾�· è § ©Dª ¯ « §6·D¦ © ¦�¾6´�¦ « §�¦ « î�µ « ¦�¾�ï�ðM·5¦%´G ê §6Iµ «¨ª ³ §6·D¦�Î:¦G±�I® ©�ª ³ � ±6¦G¦�Ï « §�¦G± ê ±�µ�¾�¦
§6· ª	è î�·O§8§6·D¦p³t¦G±6±�ë ©Dª-ª ±�¾%¯)¦G±6¦Z´G® ª ¾�¦ ©  «5©°ª ± © ¦G±6¦ © §6·D¦T¾�·5µ ê § ª ®²¦VVÅI¦Z§6·D¦e¶ ª-ª ±�µ « î�ïeðM·D¦ ê µ²® ª §�¾%µ « §6·D¦í I®²µ í ª ® ª ¶A¸¿µ²ZÐ-õ Í w Í ´�±�J¾6·�§6· ª	è î�·O§%ÑÄ¯9J¾`§6·D¦o¾2ë-¶\¸ ª ® © ¦ «Dª §6µ « îe§6·5¦�±� © µ ª ¸�¦VI´ ª�«�« ¦V± í I®²µ:ïç « îI¦ « ¦G±�I®:ñdI´G´Gµ © ¦ « §�¾ ª ³R§�¦ «»ª ´G´ è ±Rñ ê ±6§6µ²´ è ®²±�®YëÆ´ ª ¶ ê�ª�« ¦ « §Zµ « §�¦G±�I´�§6µ ª�« I´G´Gµ © ¦ « §�¾p «5© I´G´Gµ © ¦ « §�¾
µ « Å ª ®�ÅPµ « î#´ ª ¶ ê ®�¦ ép© µYî�µ�§6I®O§�¦V´�· «Dª ® ª î�ë ª ±f· è ¶º « ¦G±6± ª ±RñI¯:·D¦ « §6·D¦ ê ± ª ´�¦�¾�¾'¶ ªP© ¦V® è ¾�¦ © ¸TëA§6·D¦`´ ª�« §�± ª ®¼®�¦G±ô� è § ª ¶º§�¦ ©Æª ±:· è ¶º « ö ©5ª ¦�¾ «5ª §:¶º§6´�·¾§6·D¦AI´�§ è I®¥¾�§6§�¦ ª ³'§6·D¦ ê ± ª ´�¦�¾�¾: «5© ñ5J¾:Z±�¦�¾ è ®�§ L

å ï:Ò « ¾6³R¦A´ ª�« §�± ª ®F´ ª ¶T¶º «5© ¾M±�¦gî�µ�ÅI¦ «
Ó ï í ª�« §�± ª ®FI´�§6µ ª�« ¾M±�¦�ù è µ²±6¦ © ³ ª ±m¾6³t¦G§=ë�±6¦ «Dª § ê ± ª ÅPµ © ¦ ©
¹�ï æ<ª §�¦ « §6µ²I®²®Yëâ¾6³R¦�´ ª�« §�± ª ®F´ ª ¶º¶º «v© ¾`±6¦ ê ± ª Å-µ © ¦ © §`§6·D¦�¯M± ª�« îe§6µ²¶e¦�ôR§ ªOª ¦V±�®Yë ª ±`§ ªOª ®¼§�¦*öAñ ª ±÷ ï í ª�« §�± ª ®Fµ�¾�¾�§ ª�ê\ê ¦ © § ª-ª ¾ ª-ª�«�ª ±# êuê ®²µ�¦ © § ª-ª ® ª�« î�ï

ðM·D¦�¾6¦°³ ª	è ±�§=ë ê ¦�¾ ª ³Zµ «  © ¦�ù è §�¦�´ ª�« §�± ª ®�I´�§6µ ª�« ¾¾±6¦ è ¾�¦ © µ « §6·D¦ « ¦G¯Ô·5�V± ©  « I®Yë�¾6µ�¾�§�¦V´�· « µ�ù è ¦
© ¦�¾6´�±�µ�¸�¦ © µ « í ·5 ê §�¦G±#Õ�ïóÖ¶ ªP© ¦V® ª ³f§6·D¦ ê ± ª ´�¦�¾�¾:¸�¦Vµ « îº´ ª�« §�± ª ®²®²¦ © µ�¾:±6¦�ù è µ�±6¦ ©Æ«Dª §d× è ¾�§:§%§6·D¦Z® ª ¯�¦G± ê ·
ë�¾6µ²´GI® ®�¦GÅI¦V®�¾ ª ³f§6·D¦
·5µ�¦G±�±�´�·5µ¼´GI®�´ ª�« §�± ª ®X¾�§�± è ´�§ è ±6¦�ñ¸ è § §dI®²®O®�¦GÅI¦V®�¾�ïfç «Aª ± © ¦G±<§ ª ¶ºÁI¦ ê ± ª�ê ¦G± © ¦V´Gµ�¾6µ ª�« ¾�ñ§6·D¦�¶T « ?îI¦G± ª ³v «
ª µ²®O±6¦ � « ¦G±�ë8¶T�ë « ¦G¦ © § ª ·5VÅI¦`%¶ ªP© ¦V® ª ³5§6·5¦�´ è ±�±6¦ « §<¶ºIµ « §�¦ «  « ´�¦9®�¦GÅI¦V® ª ³5§6·D¦õ¾6³t¦G§=ëA¦�ù è µ ê ¶º¦ « § ª ³5§6·D¦
±6¦ � « ¦G±2ë�ñ5§6·D¦o¾6§6§�¦ ª ³}¾6³R¦G§1ë�§�±�Iµ « µ « î ª ³'§6·D¦�¯ ª ±6ÁO³ ª ±�´�¦�ñ¡ «5© §6·D¦ © ¦�îI±6¦G¦A§ ª ¯#·5µ²´�·A¾6³t¦G§=ë�±6¦�ù è µ�±6¦V¶e¦ « §�¾
±6¦`¸�¦Vµ « î8³ ª ®²® ª ¯)¦ ©Zª ±1±�¦`¦ K ¦V´�§6µ�ÅI¦�ñPI¶ ª�« î ª §6·D¦G±f§6·5µ « îÏ¾�ï|ðM·5¦ í Ï ��ª ³¡§6·D¦6î�® ª ¸vI® ª µ¼®D´ ª�« î�® ª ¶e¦G±�§�¦#·5J¾
T¶ è ´�·Æ®�¦�¾�¾ © ¦G§6Iµ¼®�¦ © ¶ ªP© ¦V® ª ³d§6·D¦[¾�§6§�¦ ª ³d§6·D¦p±6¦ � « ¦G±�µ�¦�¾M·D¦p´ ª�« §�± ª ®�¾:¸ è §:§#§6·5¦[¾6I¶e¦p§6µ²¶e¦A±6¦�ù è µ�±6¦�¾
o¸5± ª  © ¦G±�ÅPµ�¦G¯ ª ³A§6·5¦Ô¾6§6§�¦ ª ³[¾6³R¦G§1ë ª ³\I®²®%§6·D¦�´ ª ± ê�ª ±�§�¦�J¾�¾6¦G§�¾�µ «�ª ± © ¦G±È§ ª ¶ºÁI¦Ë ê\ê ± ª�ê ±�µ²§�¦
´ ª ± ê�ª ±�§�¦DõÇ®�¦GÅI¦V® © ¦V´Gµ�¾6µ ª�« ¾`µ²¶ ê I´�§6µ « îÂ¾6³t¦G§=ë�ï

æ ± ª ´�¦�¾�¾\¶ ªP© ¦V®�¾\±6¦ «Dª § ª�« ®Yë è ¾�¦ ©o©\è ±�µ « î ª�ê ¦G±�§6µ ª�« ¾\¸ è §AI®�¾ ªÆ©\è ±�µ « îA¾�ë�¾�§�¦V¶ © ¦GÅI¦V® ª�ê ¶º¦ « §ZI´;õ
§6µ�ÅPµ�§6µ�¦�¾�ï\Ø#¦�¾�µYî « ¦G±�¾ è ¾6¦\¸ ª §6·�¶ ªP© ¦V®�¾ ª ³1§6·5¦�¾2ëd¾�§�¦V¶Ô¸¡¦Vµ « î © ¦�¾�µYî « ¦ ©  «5© ¶ ªP© ¦V®�¾ ª ³1§6·5¦ © ¦GÅI¦V® ª�ê ¶e¦ « §ê ± ª ´�¦�¾�¾eµ�§�¾6¦V®�³=ï�ðM·D¦ © ¦GÅI¦V® ª�ê ¦G±�¾Z¶ºRëo·vVÅI¦¾ « µ « ´ ª ±6±6¦V´�§º¶ ªP© ¦V® ª ³:§6·D¦8¾2ëd¾�§�¦V¶ ª ±S¾ ª ³t§�¯�±�¦�¸�¦V·5VÅPµ ª ±
« ¦V´�¦�¾�¾�±2ëÆ³ ª ±�¾6³R¦G§1ë ª ±�§6·D¦ ê ·Tëd¾�µ²´GI®'®²V¯Í¾�´ ª�« §�± ª ®²®¼µ « î�§6·D¦S¾�ë�¾�§�¦V¶¥ï ò ³t¦G§=ë°¶ºRë°I®�¾ ª ¸�¦pµ²¶ ê I´�§�¦ © ¸Të
© ¦GÅI¦V® ª�ê ¦G±�¾ � µ « ´ ª ±6±6¦V´�§M¶ ª-© ¦V®�¾ ª ³<§6·5¦ © ¦GÅI¦V® ª�ê ¶e¦ « § ê ± ª ´�¦�¾�¾:µ�§�¾�¦V®�³Fïóm¾� « ¦ é I¶ ê ®�¦ ª ³9§6·D¦º®²§�§�¦G±RñF�ðMµ�§6 «¡Ù í ¦ « §6 è ±�¾6§�¦V®²®²µ�§�¦º®¼ è5« ´�·1¾2ëd¾�§�¦V¶�ñFI® ª�« î�¯:µ²§6·�§6·D¦º¬Æµ¼®�¾�§6±
¾6§�¦V®²®¼µ�§�¦�µ�§)¯9J¾`§�±� « ¾ ê�ª ±6§6µ « îpµ « § ªZª ±6¸¿µ�§�ñP¯�J¾M® ª ¾�§ ©\è ¦%§ ª Z§1ë ê¡ª µ « Z® ª  © §6 ê ¦ è ¾�¦ © ¸�ëT§6·D¦�´ ª ¶ êzè §�¦G±
§ ªº© ¦G§�¦G±�¶Tµ « ¦%§6·D¦�§�§6µ�§ è5© ¦�´�·5 « îI¦�µ « ¾6§�± è ´�§6µ ª�« ¾)§ ª µ�¾�¾ è ¦#§ ª §6·5¦%¦ « î�µ « ¦�¾�ï�ðM·5¦%µ « ³ ª ±�¶T§6µ ª�«�ª�« §6·D¦�® ª  ©
§6 ê ¦#¯9J¾�¦�¾�¾�¦ « §6µ²I®²®Yë ê ±6§ ª ³F§6·D¦ ê ± ª ´�¦�¾�¾)¶ ª-© ¦V® è ¾�¦ © ¸�ëº§6·D¦8§�§6µ�§ è5© ¦8´ ª�« §�± ª ®Û¾ ª ³t§�¯�±�¦�ï-ðM·D¦#§1ë ê¡ª ¯9J¾
«Dª §Z´G è î�·O§ ©\è ±�µ « î�§6·D¦ © ¦GÅI¦V® ª�ê ¶e¦ « § ê ± ª ´�¦�¾�¾ ê ±6§6®Yë�¸�¦V´G è ¾�¦ ª ³ h �¯Í¾Zµ « §6·D¦ © ¦GÅI¦V® ª�ê ¦G±�¾ � ¶ ª-© ¦V®�¾ ª ³
§6·D¦%§�¦�¾�§6µ « î ê ± ª ´�¦�¾�¾?Ã�¦VI´�·È§6· ª	è î�·O§õ¾ ª ¶e¦ ª�« ¦%¦V®�¾�¦%¯�J¾)§�¦�¾�§6µ « îp§6·D¦Y¾ ª ³R§Ç¯9±6¦ è ¾6µ « îA§6·D¦%I´�§ è I®¡® ª  © §6 ê ¦
¯:·D¦ « ñ5µ « ³RI´�§�ñ «Dª ¸ ª-© ë¨¯�J¾PôL¾�¦G¦�ó ê\ê ¦ «5© µ é Ð6öAïç « ¾ è ¶º¶º±2ë�ñ ê ± ª ´�¦�¾�¾%¶ ªP© ¦V®�¾ ê ®²�ë� « µ²¶ ê�ª ±6§6 « §:± ª ®�¦�ô å ö#µ «lè5«5© ¦G±�¾6§6 «5© µ « îe¯#·
ë�I´G´Gµ © ¦ « §�¾ ª ´G´ è ±
 «5© ¯:·TëÈ· è ¶T « ¾ ê ± ª Å-µ © ¦8µ «  © ¦�ù è §�¦�´ ª�« §�± ª ® ª ÅI¦G±m¾6³t¦G§=ë
õÇ´�±�µ�§6µ²´GI®E¾�ë�¾�§�¦V¶S¾: «5© ô Ó ö9µ «�© ¦�¾�µYî « µ « î�¾6³R¦G±
¾�ë�¾�§�¦V¶S¾�ï
Ú � Ú Û\Ü°Ý ¢ �

ðM·D¦ ò ð|ó%¬ æ ô ò ëd¾�§�¦V¶=¾5õ1ðM·D¦ ª ±6¦G§6µ¼´]ó#´G´Gµ © ¦ « §�¬ ªP© ¦V®¿ «5©�æ ± ª ´�¦�¾�¾Aöd¶ ªP© ¦V® ª ³�I´G´Gµ © ¦ « §9´G è ¾6§6µ ª�« µ�¾f¸ è µ²®�§
ª�« §6·5¦�¾�¦1§6·D±�¦G¦f¸vJ¾6µ²´1´ ª�« ´�¦ ê §�¾?Ã�¾�³t¦G§=ëA´ ª�« ¾�§�±�Iµ « §�¾�ñM·5µ²¦G±�±�´�·vµ²´GI®Ï¾6³R¦G§1ëA´ ª�« §�± ª ®�¾�§�± è ´�§ è ±�¦�ñ� «5©¯ê ± ª ´�¦�¾�¾
¶ ªP© ¦V®�¾?ÃÄI® ª�« îZ¯:µ�§6·�¸¿J¾6µ²´I¾�ë�¾�§�¦V¶S¾`§6·5¦ ª ±2ë�´ ª�« ´�¦ ê §�¾�ïhó#®²®2§6·D¦ ê µ�¦V´�¦�¾M³ ª ±: « ¦G¯Þ´G è ¾6§6µ ª�« ¶ ªP© ¦V®2·5�ÅI¦
¸�¦G¦ «¥ê ±6¦�¾6¦ « §�¦ © ï8ç?§ � ¾ «5ª ¯6¾6µ¼¶ ê ®YëTT¶º§�§�¦G± ª ³ êuè §�§6µ « îZ§6·D¦V¶Ê§ ª îI¦G§6·D¦G±�ïç «±ò ðfó%¬ æ ñP¾2ëd¾�§�¦V¶=¾#±6¦\Å-µ²¦G¯)¦ © J¾#µ « §�¦G±6±6¦V®¼§�¦ © ´ ª ¶ ê�ª�« ¦ « §�¾MÁI¦ ê §%µ « ¯¾�§6§�¦ ª ³ © ë « I¶Tµ²´�¦�ù è µ²®²µ�¸\õ
±�µ è ¶Ì¸�ë¾³R¦G¦ © ¸vI´�Á�´ ª�« §�± ª ®d® ª-ª�ê ¾�ï ò ë�¾�§�¦V¶S¾8±6¦ «Dª §�§�±6¦V§�¦ © J¾I¾�§6§6µ²´Z¸ è §�J¾ © ë « I¶ºµ¼´ ê ± ª ´�¦�¾�¾6¦�¾8§6·5§
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±6¦°´ ª�« §6µ «�è I®²®�ëo ©  ê §6µ « î�§ ª I´�·5µ�¦GÅI¦°§6·D¦Vµ�±º¦ «v© ¾º «5© § ª ±6¦VI´�§¨§ ª ´�·v « îI¦�¾¨µ « §6·D¦V¶S¾�¦V®²ÅI¦�¾T «5© §6·D¦Vµ�±
¦ « Å-µ�± ª�« ¶e¦ « §�ï

ò ³R¦G§1ë�µ�¾: « ¦V¶e¦G±2îI¦ « § ê ± ª�ê ¦G±�§1ë ª ³'§6·D¦�¾2ëd¾�§�¦V¶Ì§6·5§:µ�¾`I´�·5µ�¦GÅI¦ © ¯:·D¦ «  ê\ê ± ª�ê ±�µ²§�¦�´ ª�« ¾6§�±�Iµ « §�¾ ª�«
§6·D¦`¸�¦V·5�Å-µ ª ± ª ³¿§6·D¦�¾2ëd¾�§�¦V¶ß «5© µ�§�¾d´ ª ¶ ê�ª�« ¦ « §�¾1±�¦�¾6§6µ�¾ � ¦ © ïfðM·5¦ ª ±�µYî�µ « I® © ¦�¾�µYî «Zª ³¿§6·5¦Í¾�ë�¾�§�¦V¶0¶ è ¾�§
«Dª § ª�« ®YëZ¦ « ³ ª ±�´�¦# ê\ê ± ª�ê ±�µ²§�¦#´ ª�« ¾�§�±�Iµ « §�¾ ª�« ¸�¦V·5VÅPµ ª ±)§ ª ¦ « ¾ è ±6¦Í¾6³R¦ ª�ê ¦G±�§6µ ª�« ñ�¸ è §f§6·D¦×¾2ëd¾�§�¦V¶à¶ è ¾�§
´ ª�« §6µ «Tè ¦p§ ª ¦ « ³ ª ±�´�¦e§6·5¦�¾�³t¦G§=ë°´ ª�« ¾6§�±�Iµ « §�¾�J¾�´�·5 « îI¦�¾A «5©  ©  ê §6§6µ ª�« ¾8§ ª §6·D¦Â¾�ëd¾6§�¦V¶ © ¦�¾6µYî «°ª ´G´ è ±
ª ÅI¦G±%§6µ²¶e¦�ïó%´G´Gµ © ¦ « §�¾�±6¦e§6·D¦Z±6¦�¾ è ®�§ ª ³ h �¯)¦ © ê ± ª ´�¦�¾�¾�¦�¾�µ « Å ª ®�ÅPµ « îÈµ « §�¦G±�I´�§6µ ª�« ¾�I¶ ª�« î ê ¦ ª�ê ®�¦�ñÛ¾ ª ´Gµ²¦G§6I®f «5©
ª ±2î� « µ²�V§6µ ª�« I®Û¾�§�± è ´�§ è ±6¦�¾�ñP¦ « î�µ « ¦G¦G±�µ « îZI´�§6µ�ÅPµ�§6µ�¦�¾�ñ5 «5©�ê ·Të�¾6µ²´GI®v¾�ë�¾�§�¦V¶É´ ª ¶ ê�ª�« ¦ « §�¾9§6·5§M®�¦V © § ª ÅPµ ª õ
®²§6µ « îA§6·D¦Y¾�ë�¾�§�¦V¶|¾6³t¦G§=ë¨´ ª�« ¾6§�±�Iµ « §�¾�ï8ðM·D¦ ê ± ª ´�¦�¾�¾)®²¦V © µ « î è\ê § ª  « I´G´Gµ © ¦ « §�µ�¾ © ¦�¾6´�±�µ�¸�¦ © µ «sò ð|ó%¬ æ
µ « §�¦G±�¶S¾ ª ³A «  ©  ê §6µ�ÅI¦°³t¦G¦ © ¸vI´6Á�³ è5« ´�§6µ ª�« §6·5§�³�Iµ²®�¾º§ ª ¶ºIµ « §6Iµ « ¾6³R¦G§1ë�J¾â¾�ë�¾�§�¦V¶ ê ¦G±6³ ª ±�¶º « ´�¦
´�·v « îI¦�¾ ª ÅI¦G±#§6µ²¶º¦�§ ª ¶e¦G¦G§:º´ ª ¶ ê ®�¦ é ¾�¦G§ ª ³~î ª I®�¾: «v© Å�I® è ¦�¾�ïç « ¾�§�¦V ©Æª ³ © ¦ � « µ « îS¾6³t¦G§=ë¾¶º « ?îI¦V¶º¦ « §8µ « §�¦G±�¶=¾ ª ³ ê ±6¦GÅI¦ « §6µ « î�´ ª ¶ ê�ª�« ¦ « §M³RIµ¼® è ±6¦�¾�ñ5µ²§#µ�¾ © ¦ � « ¦ ©
J¾`´�±6¦V§6µ « îZ�¾6³R¦G§1ëÈ´ ª�« §�± ª ®Û¾�§�± è ´�§ è ±6¦#§6·v§�¯#µ²®²®5¦ « ³ ª ±�´�¦8§6·D¦8¸�¦V·5�Å-µ ª ±�I®P¾6³R¦G§1ëÈ´ ª�« ¾�§�±�Iµ « §�¾` «v© ¦ « ¾ è ±6¦
µ�§�¾#´ ª�« §6µ «�è ¦ © ¦ K ¦V´�§6µ�ÅI¦ « ¦�¾�¾8J¾#´�·5 « îI¦�¾% «5©  ©  ê §6§6µ ª�« ¾ ª ´G´ è ± ª ÅI¦G±8§6µ²¶e¦�ï`Ï K ¦V´�§6µ�ÅI¦�¾6³R¦G§1ë¤ô� «v© ±�µ�¾6Á�ö
¶º « ?îI¦V¶º¦ « §M¶ºRëT±6¦�ù è µ�±�¦%®²µ¼¶ºµ�§6µ « î�§6·5¦%§=ë ê ¦�¾ ª ³<´�·5 « îI¦�¾9§6·v§ ª ´G´ è ±`¸ è §)§6·D¦eî ª I®Xµ�¾�§ ª I®²® ª ¯>J¾`¶ è ´�·
h ¦ é µ�¸vµ²®¼µ�§1ëT «v©sê ¦G±�³ ª ±�¶T « ´�¦�¦ « ·5 « ´�¦V¶º¦ « §:J¾ ê�ª ¾�¾6µ�¸v®²¦#¯:·vµ²®�¦Y¾�§6µ²®²®¡¦ « ³ ª ±�´Gµ « îe§6·5¦�¾6³t¦G§=ë�´ ª�« ¾�§�±�Iµ « §�¾�ïó%´G´Gµ © ¦ « §�¾º´G « ¸�¦ è5«5© ¦G±�¾6§ ªOªP© ñ è ¾6µ « î ò ð|ó%¬ æ ñd¸�ë»µ © ¦ « §6µ�³bëPµ « î¾§6·5¦8¾6³t¦G§=ëo´ ª�« ¾�§�±�Iµ « §�¾e§6·5§Z¯�¦G±6¦
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��T ¾6ç9UVUXWZY\[¾{5]Iñ ò��<ë_^ �a` Tcb çÐ¾F]�¾ ï�WZYede[ b ç�f�WZY�WZdFdF]hg�de[ T g T gidejk]�Y T f3] T ` b�T gÐ¾FdFY\Wl[�g�d�¾�[mgo¾eWZ`�]5dÇîiUVWlg9Wæl]hUC]hg�dGé
ënb5b [�ok]hg�d�¾-WZY\]�¾F]5]hg
WJ¾-Ye]�¾6ç9f�de[�gDæp`�Y T Uq[mg9Wlok]Ví-ç9WZdF] b�T g�dFY T f T YH]hgk` T Y b ]hUC]hg�d T ` b�T gÐ¾edFY\Wl[�g�d�¾ T g ¾eWZ`�]5dÇî >
Ye]hf�WZdF]hosr']hj9Wutv[ T YwWZdx]hW b jpf3]5tl]hf T `ydejk]Y¾�î�¾FdF]hUzok]5tl]hf T ï�UC]hg�dxWlg9o¯¾6îd¾FdF]hU T ï']5Y\WZde[ T g½¾ b�T g�dFY T fv¾FdFY�ç b d6ç9Ye]�¾Gé
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b�T g�dFY T f T tl]5Y_dejk]h[�Y�]hgk` T Y b ]hUC]hg�dGé
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��T ç9g9o9]5Y�¾FdeWlg9o�dejk]>oDîvg�WlUX[ b WJ¾�ï'] b d�¾ T `OW b5b [�ok]hg�d�¾Gñ�dejk]�ï9Y Tcb ]�¾�¾}f�]hWlo9[�gDæHd T dejk]>f T ¾�¾ b Wlg�r{]�tc[3]5|w]ho
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b�T g b ]Gï9d T `�¾eWZ`�]5dÇî b�T g½¾FdFY\Wl[�g�d�¾.UXW�î¨ï9Y T tc[�ok]�o9[3Ye] b de[ T gÐ¾x` T Y_[�ok]hg�de[3`tîc[�gDæHWï5ï9Y T ï9Y\[�WZdF]I¾eWZ`�]5dÇîpUC]5dFY\[ b ¾.Wlg9o
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¾eWZ`�]�j9Whtl]hgp` T Y�dejk]�Ye]�¾F]5dFdef�]hUC]hg�d T `�dejk]�Ye]5`�çDæl]5]�¾�Wlg9o�d T ]hgÐ¾6çkY\]_dejk]I¾F] b ç9Y\[3dÇî T `�Ye]hfm[3]5`y| T Ye�l]5Y�¾�WJ¾�¾e[�¾Fde[�gDæ
dejk]hU�é � j9]}` T Y\UXWlf�UV[�¾�¾e[ T g=¾FdeWZdF]hUC]hg�d�` T Y)}¯� ; Y\]hWlo ê ² ��T ok]5dF]5Y�Y�Y\WIív[9r']hj9Wutv[ T Y�dej9WZdxUXWVîºçDïP¾F]5dfï']hW b ]
Wlg9o T Y�ok]5Y}[�gpg T Y\dejk]5Y\giY�Y\WIívé´³

Y@g�Wlo�o9[3de[ T g�d T,T ï']5Y\WZde[ T g½¾ T g�dejk]pælY T ç9g9oXñ{W,UVWÊ� T Y b�T Ueï T gk]hg�d T `û}¯� ; 4�¾_UX[�¾�¾e[ T g7|xWJ¾_d TsTcb5b çDïOî
dejk]CWl[3Y�¾6ï�W b ] T tl]5Yig T Y\dejk]5Y\g�Y#Y\WIí¿é ��T W b5b�T Ueï�f�[�¾\j�dej�[�¾ndeWJ¾F�¿ñyW�g T3> Z¿î > { T gk]c5)Wlf�¾ Tpb Wlf�f3]hoadejk] � ë } *;T Y
� W b de[ b Wlf ë Y\]hW T ` * ]�¾�ï T gÐ¾\[3r�[�f�[�dÇîP7�|wWJ¾x]�¾FdeWZr�f�[�¾ejk]ho,dej9WZd.[�g b f²ç9ok]hoXWlfmf{Wl[�Y�¾�ï�W b ]n|}[3dej9[mg�Y�Y\WIíXg T Y\dej T `�dejk]
¡ 0 dejR�+WZY\Wlf�f3]hf)5L¾F]5]X�+[�æ�ç9Ye] z é 4 7�é ë [3Y T ï']5Y\WZde[ T gÐ¾�|�]5Y\]Hf�]ho�r-î7dejk] ë [3Y�� T Y b ]Xd T ï9Y T j9[3r�[3d�Y#Y\WIív[+Wl[3Y b Y\WZ`�d
`�Y T UË]hg�dF]5Y\[�g5æ�dejk]ag T3> Zvîn{ T gk]a|}j9[�f�]�ælY T ç9g9o T ï{]5Y�WZde[ T gÐ¾,|�]5Ye] T Y6æ�Wlg9[¾{5]ho%r-î�dejk] ë Y\U\î�d T ï�Y T tc[�ok]
j-ç9UXWlg9[3deWZY�[�Wlg�WJ¾�¾e[�¾FdeWlg b ]Sd T dejk]iÉAçkY\oÐ¾xWlg9o T dej9]5Y}]5dej9g9[ b ælY T çDï½¾.[�g�dej9]iWZYe]hWPé
Ã\é ò é�ñ � çkYe�c[�¾ejXñ � Y\[3de[�¾\jXñ Wlg9o �kYe]hg b j�ÿvæ�j�dF]5YiWlg9o1¾6ç5ï5ï T Yed_Wl[3Y b Y\WZ`�d�ï�WZdFY T f�f3]hoadejk]Cg T3> Zvî�{ T gk]Vo9Wl[mf�î

d T ï9Ye]5tl]hg�d�Y#Y�WIí�[{|xWZY6ï�f�Wlgk]�¾w`�Y T UÌdejkYe]hWZdF]hg9[mgDæ>dej9]nY\]hf�[3]5`y]�9 T Yed�¾Gé � jk]nUV[�¾�¾e[ T g T `�dejk] ë Y\U\î,jk]hf�[ b�T ï9dF]5Y�¾
|xWJ¾�d T ¾6çDïvï T Y\d_dejk]eælY T ç9g9oa]�9 T Y\d�¾5¦�dej9] ë Y\U\î�çÐ¾F]ho~dejk]hU ï9Y�[�UXWZY\[�f²îp` T Y�dFY TvT ï�U T tl]hUC]hg�dGñ�Ye]�¾�çDï5ï�f�îIñ
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Security

Irbil

Diyarbakir

Zone

Zakhu

Crash Sites

(No Fly Zone)
TAOR

Incirlik AFB (Pirinclik AFB)

SYRIA

TURKEY

IRAN

IRAQ
IRAQ

36th PARALLEL

�+[�æ�çkYe] z é 4 ê�� jk]S¥ T3> ��f²î7Í >ÎT gk]iWlg9o * ]hf3]5t�Wlg�d ò ç9YeY T ç9g9o�[�gDæ�� Tvb WZde[ T gÐ¾

Wlg9o7UX]ho9[ b Wlf']5tZW b ç9WZde[ T gXé
}�g ë ï�Y\[�f 4%z ñ 4 2¢2 èDñ9WZ`�dF]5Yxgk]hWZY\f²î-dej9Ye]5]:îl]hWZY�¾ T `yo9Wl[�f²î T ï']5Y\WZde[ T g½¾ T tl]5Ywdej9] �<ë } * 5 � W b de[ b Wlf ë Ye]hW T `

* ]�¾6ï T g½¾e[3r�[�fm[3dÇîP7�ñÊd#| T ÃAé ò é ë [3Y�� T Y b ]_� > 4%z ¾fï�WZdFY T f�f�[�gDændejk].WZYe]hWo¾ej T d�o T |}gHd�| T Ã\é ò é ë Y\UAî � f�W b �C�nWh|.�
jk]hf�[ b�T ï9dF]5Y�¾Gñ{UX[�¾FdeWZ�c[�gDæXdej9]hUL` T Y�Y�Y\WIív[��n[�g9o7j9]hf�[ b�T ï9dF]5Y�¾Vé � jk] � f�W b ���nWh|.��¾}|w]5Ye] b WZYeY6îc[�gDæ,� 0 ï'] T ï�f3]
[�g b f¼ç9o9[�gDæ 4%z ÃAé ò é b [3de[¾{5]hg½¾�Wlg9o 4¢4 T dejk]5Y�¾GñcWlU T gDæ-dejk]hU � Y�[3de[�¾ejXñv�kYe]hg b jXñkWlg9o � çkYe�c[�¾ejVUX[�f�[3deWZY�î T3±sb ]5Y�¾
WJ¾C|w]hf�fxWJ¾XÉ�çkY�o9[�¾ej b [3de[¾{5]hgÐ¾Vé ë f�fw|�]5Ye]p�c[�f�f�]ho
[mg T g9] T `}dejk]p| T Y�¾FdXWl[3Y > d T3> Wl[3YX`�Y\[3]hg9o9f²îÆÿ�Ye]pW b5b [�ok]hg�d�¾
[�g�t T f3tc[�gDæCÃAé ò é9Wl[3Y b Y\WZ`�d}[�gpUX[mf�[3deWZY6îVj�[�¾Fd T Y6îIé

ë f�f dejk]>Wl[3Y b Y\WZ`�d.[�g�t T f3tl]ho7|w]5Ye]¯Zvîc[�gDæX[mg b f3]hWZY}|w]hWZdejk]5Yn|}[3dej�]�� b ]hf�f3]hg�d}tc[�¾e[3r�[mf�[3dÇîIñcWlg ë ð°ë ; ò 5 ë [3Y >
r T Y\gk] ð WZY�g9[�gDæ-Wlg9o ; T g�dFY T f ò î�¾FdF]hUÚ7OWl[�Y b Y\WZ`�d�|xWJ¾1ï9Y T tc[�o9[�gDæ�¾�çkYetl]h[�f�fmWlg b ].Wlg9o b�T g�dFY T f�` T Y�dejk]nWl[3Y b Y\WZ`�d
[�g�dejk],WZYe]hWPñ�Wlg�o1Wlf�f�dejk],Wl[�Y b Y\WZ`�d>|w]5Ye]V]Ví-ç9[�ïvï{]ho�|}[3dej�]hf�] b dFY T g9[ b [�ok]hg�de[ ÿ b WZde[ T g1Wlg9o b�T UXUpç9g9[ b WZde[ T g
]Ví-ç9[�ï�UC]hg�d¹5)Wï5ï�WZYe]hg�def�î�| T Ye�v[mgDæZï9Y T ï']5Y\f�îP7�Wlg9oiZ T |}g�rOîpok] b�T Y�WZdF]ho�Wlg9o7j�[�æ�j9f�îX]��Pï']5Y\[3]hg b ]hoÈï�[�f T d�¾Gé

� j9]�j�W3{hWZY\o�r']h[�gDæ b�T g�dFY T f�f3]ho�|xWJ¾XUX[�¾FdeWZ�c[�gDæ~W�²@`�Y\[3]hg9o9f²î	³½5 b�T Wlf�[3de[ T gV7-Wl[3Y b Y\WZ`�dH` T YXW~dejkY\]hWZdVWlg9o
¾ej TvT de[�gDæCWZd.[3dGé � j9[�¾xj9W3{hWZY\oXñk[�g9` T Y\UVWlf�f�î b Wlf�f3]ho í §Ó¬Ì«�¤�êcÏ<�.ÐB§�« ñk|xWJ¾�|�]hfmf'�vg T |}gpWlg9opW b�T g�dFY T fE¾FdFY�ç b d6çkYe]|xWJ¾�]�¾FdeWZr�f�[�¾ejk]hosd T ï9Ye]5tl]hg�d.[3dGé ë ï5ï9Y T ï9Y�[�WZdF] b�T g½¾FdFY\Wl[�g�d�¾x|�]5Y\]�]�¾FdeWZr�f�[�¾\jk]ho�Wlg9o�]hgk` T Y b ]hopWZd�]hW b j�f3]5tl]hf
ñ
`�Y T Udejk]VÑ T [�g�d ; j�[3]5`�¾ T ` ò deWr9�o T |_g d T dejk]XWl[3Y b Y\WZ`�d�dej9]hUS¾F]hf3tl]�¾GéXÃng9ok]5Y�¾FdeWlg9o9[�g5æ,|}jOî�dej�[�¾�W b5b [�ok]hg�d
Tcb5b çkYeYe]ho1Ye]Ví-ç9[3Ye]�¾�ç�g9ok]5Y�¾FdeWlg�o9[�gDæp|}jOî dejk] b�T g�dFY T fÞ¾FdFY�ç b d6çkYe]s[�gËï�fmW b ]V|xWJ¾>[�g9]�9{] b de[3tl]�[�guï9Ye]5tl]hg�de[�gDæ
dejk]�f T ¾�¾VéB��Ye]5tl]hg�de[�gDæC`�çkd6çkYe]�W b5b [�ok]hg�d�¾.[�g�t T f3tc[�gDæ-dejk]I¾eWlUC] b�T g�dFY T fVZ�Wu|Í¾xYe]Ví-ç9[3Ye]�¾xUXWZ�c[�gDæCWï5ï9Y T ï9Y\[�WZdF]
b j�WlgDæl]�¾-d T dejk] b�T g�dFY T fõ¾edFY�ç b d6çkYe]IñO[�g b f²ç9o9[�g5æ,]�¾FdeWZr�f�[�¾ej9[mgDæ7U T g9[3d T Y�[�gDæ�Wlg9o�`�]5]ho9r�W b �
f T�T ïP¾Sd T ok]5dF] b d
|}jk]hgVdejk] b�T g�dFY T f�¾wWZYe]}r'] b�T UX[mgDæi[�gk]�9'] b de[3tl]nWlg9oXdejk]m¾�î�¾FdF]hUB[�¾�UX[�ælY\WZde[mgDæSd T |xWZY\o�WlgVW b5b [mok]hg�dGñvdej9WZdx[�¾Gñ
U T tv[�g5æid T |xWZY\o�WT¾FdeWZdF] T `y[�g b Ye]hWJ¾F]ho,Y\[�¾e�¿é � jk]nU T Ye] b�T Uºï9Ye]hjk]hgÐ¾\[3tl]}dejk]�U T ok]hf�Wlg�oX`)W b d T Y�¾�[�ok]hg�de[ ÿ�]hoXñ
dejk]ifmWZY6æl]5Y.dejk] b f�WJ¾�¾ T `OW b5b [�ok]hg�d�¾.dej9WZd b Wlg7r{]�ï�Ye]5tl]hg�dF]ho2é
� T Y�dej9[�¾ ò�� ën^ ��]��cWlUºï�f3]IñÊ[mgk` T Y�UXWZde[ T g�WZr T çkd dejk]�W b5b [mok]hg�d�Wlg9o�dejk] b�T g�dFY T f:¾edFY�ç b d6çkYe]O|xWJ¾ T r�deWl[�gk]ho

`�Y T U�dejk] T Y\[�æ�[�g�WlfwW b5b [mok]hg�dCY\]Gï T Y\dÔ  z ¡�ñ�W 68ë } 5 6nT tl]5Y\g9UC]hg�d ënb5b�T ç9g�deWZr�[�f�[�dÇî½} ±,b ]87>Ye]Gï T Yed T g�dejk]
W b5b [�ok]hg�d�[�g�tl]�¾Fde[�æ�WZde[ T g�ï9Y Tvb ]�¾�¾�Wlg9oaYe]�¾�ç9f3d�¾- Ò�3�¢�¢¡�ñyWlg9oad�| T r T�T ��¾ T gadejk]Â¾ej TvT deo T |}gc� T gk] T Y\[�æ�[�g�Wlf�f�î
W-��jXéÔÓpéko9[�¾�¾F]5YedeWZde[ T gsr-î òcb�T dFd ò g TvT ��  4 2 �?¡ Wlg�o T g9]nr-î,Ñ T WlgÔ��[�ï']5YVñvdejk]�U T dejk]5Y T ` T g9] T `�dejk]�tv[ b de[�US¾
  4%zl� ¡�é � ] b WIçÐ¾F] T `�dejk]C]��cdF]hgÐ¾e[�tl]C]��c[�¾ede[�gDæpWlg9Wlf�î�¾e[�¾GñyUpç b j T `�dej9] b�T g�dFY T f�¾FdFY�ç b d6çkY\]Ô5L¾\j T |}g�[�g~��[²æ�çkYe]
z é ¡ 7 b WlgVr']�Ye] b�T gÐ¾edFY�ç b dF]ho,`�Y T U£dejk]�¾F]m¾ T çkY b ]�¾Gé ë f�WZY�æl]_g-ç9Uir']5Y T ` W b Y T gOîcUS¾�WZY\]#çÐ¾F]ho,[�gCdej9[�¾ b j9Wï�dF]5YVé
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Weapons Director (a position in the AWACS)

ACE

AFB

ARF
ASO

AWACS
BH
BSD

CFAC

 

Airspace Control Order (Guidance for all local air operations in OPC)ACO

AI

ATO

Air Force Base
Airborne Intercept:(a type of radar on fighter aircraft)
Aircraft Read Files (supplement to the ACO including the ROE)
Air Surveillance Officer (one of the positions in the AWACS)
Air Tasking Order (specific mission guidance for the day)

CTF

Air to Air Interrogation (used with IFF)
Airborne Command Element: (the commander’s representative in the AWACS) 

Airborne Warning and Control System (a military air traffic control system in the sky)
Black Hawk
Battle Staff Directive (late scheduling changes not making it into the ATO)
Combined Task Force
 Combined Forces Air Component(tactical control of all OPC aircraft operating
 in TAOR and operational control of AF aircraft) 

DO Director of Operations
U.S. Government Accountability OfficeGAO
Have Quick (frequency hopping) radiosHQ−II

HUD Heads Up Display
IFF Identiification Friend or Foe
JOIC Joint Operations and Intelligence Center 
JSOC Joint Special Operations Component (search and rescue operations inside Iraq) 
JTIDS Joint Tactical Information Distribution Center (provides ground with picture

of airspace occupants) 
Military Coordination Center (operational control of the Black Hawk helicopters)MCC

MD Mission Director (runs the mission from the ground)
Min Comm Minimal  Communications
NCA National Command Authority (the President and the Secretary of Defense) 
NFZ
OPC
ROE
SD

No Fly Zone
Operation Provide Comfort (multi−nation effort to protect Kurdish refugees)
Rules of Engagement (rules governing actions allowed by the U.S. military forces)
Senior Director (one of the positions in the AWACS)

SITREP Situation Report
SPINS Mission−related Special Instructions
TACSAT Tactical Satellite radios (used by Army helicopter pilots to communicate with MCC)
TAOR Tactical Area of Responsibility (another name for the No−Fly−Zone)
USCINCEUR U.S. Commander in Chief, Europe
VID
WD

Visual Identification

AAI:

�+[3Ø�Ù9Ye] zvÚ �vÛ � j9]SÜ b Y T g�ÝcUS¾}Ãm¾F]ho7[�g�dej�[�¾ ; j9WZÞ9dF]5Y
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Incirlik 

F−15 pilots

Incirlik 

AWACS

Staff Controllers 

MCC

TAOR Controller

Mission Director

ACE
Senior Director ASO

Enroute Controller

Army

Black Hawk  pilots

Zakhu
Diyarbakir

Air Force

Joint Chiefs of Staff

National Command Authority

Commander in Chief of Europe (USCINCEUR)

JSOC

Operation Provide Comfort (OPC) Commander and Staff (Combined Task Force or CTF)

(MCC)
Coordination Center

MilitaryCombined Forces Air Component (CFAC)

Communication Channel
Control Channel

ñ [3Ø�ÙkY\]iò Úó¡ Ûxô T g�dFY T f�õvdFY�Ù b deÙkYe]�[�g�dejk]iö#Y\Wl÷v[ ¥ TZø�ñ f�Ý7Í T gk] Ú
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��|t��|��}�9{q�s�(áq�U|t��|�~����¦�U��|�~q����ã * �9|����t�t���q|�~�� ¾ æ ) {q|�á�����~ ¾ � çÐ¾ ����~q�t� ç �}|����������t�s�9��~}â��9| ¾ áJ�]~ ¾ ��¡��������_ã���~q�
| ¾ �9�s¡���� ¾ {���~}â4��~q�«�=�]~q���/������~}â4�+�]�S� ç ~q���t�s�9���]~«��{q��~q~}|�� ¾ �/���������u¥��¦�����+����U�q��~��s�9���]~���� î ��â]{�� ¾ ��~j�/�
�9{q|��9{}|��s�/|t���������+�9���]~Iæ

Ò æ ô �]�=á�������~��+|�¥����9{��9{}| � ���ª��~�����áJ|t�U�s�9���]~q���L���U�}|t� ¾ ��~q�!á�����~ ¾ � çÐ¾ ��¡J|��=�]~q���/���9|��Iæ ä ���/|t�U�s�9���]~ ¾
� çÐ¾ ��¡L|��S���q|'��~!�9| ¾ áJ�]~ ¾ |��/���U{q��~}â]��~}â��+�]~q�q���9���]~ ¾ ��~q�$��{q��~}â]��~}â��S� ¾�¾ ���]~;æ

È@ÉLÊLÀu»�ÉLÅ¦¿�Ð&) {q|��+�]~j�/�9�]� ¾ ��~��t� ç �}|����9{}| � ��� ��~q����áJ|t�U�s�9���]~q��� á�����~ ¾ á�� çÐ¾ �¦|t|��}¡���� ¢ �S|��U{q��~q� ¾ � ¾ �]~
�9{}|�����|+§J|��+�9����|�~}| ¾�¾ ��~q���sáqá������t�s�9���]~;æ

b�Ü�e¤b X;`�d10 b$b
) {}|��ë¥��=á��s�U� ¾ ���<�9{}| ô �]�@¡���~}|�� ) � ¾/¢ ñq���U�+|'��~j���]����|��«��~��9{}|����t�t���}|�~j��¥ |t�9|��9{}| ä �U�@ã�å��������9�s�9ã ô ����Fø
�q��~��s�9���]~ ô |�~j�/|t� � å ô}ô ����~q�«�9{q| ä ���_ñ}���U�+| ô �]�'¡���~}|���ñ}���U�+| ¾�ä ��� ô �]�=áJ�]~}|�~j� �Îô ñ ä}ô ��æ

) {q| ¾ {}����9�}�u¥�~$��¡���� ç½¾ ��ã!��~����]����|����S�+�]�S� ç ~q���t�s�9���]~$�©����� ç �U|�2o�9{}|Sñ�ø Ñ ò á[������� ¾ �q����~}��� ¢ ~}�u¥Ý�9{}|
¬ æ õ æ ä �U�@ãS±������ ¢�¸ ��¥ ¢d¾ ¥ |t�9|���~S�9{}|��s�9|��@�����9{q�s� �9{}|tãS¥ |t�9|��9�s�9â�|t�9��~}â��¦�U��|�~q�q��ã��������+�U�s���tæ����9��¡���|�� ¾ ��~
�+�]�S� ç ~q���t�s�9���]~�¡J|t�ë¥�|t|�~!�9{}|��9{}�9|t| ¾ |t�U����+| ¾��©ä ���xñ}���U�+|�� ä �U�@ã�����~��������ãq���s�U|���|tâ�|�~q�q�s�9ã�æ(���9��+|�� ç �9| ¾
{q���«¡J|t|�~!| ¾ �9�s¡[��� ¾ {}|��!�/���s�/�/|��=áq���/��|������S��~��s�/|��9{q| ¾ |�áq�9��¡[��|�� ¾ ��~���áJ|t�U�s�9���]~«���9�u�����}| ô �]�=�����U�tæ

) {q|�å��������9�s�Uã ô �j���U����~q�s�9���]~ ô |�~j�/|t� � å ô.ô ���+����U�q��~��s�/|��&����~��&��~q� ¬ æ õ æJ{}|������+��áq�/|t���S� ¾�¾ ���]~ ¾ �9{q�s�
¾9ç á�áL���U�/|��«�9{}|43 ç �U�q� ¾ {!áL|t��á[��|�æ ö ~&���q�q���9���]~$�/��áq�9������q��~}âS{ ç �S��~q���9�s�U����~«�9|�����|t����~��$áq�9���/|��+�9���]~��/���9{}|
3 ç ��� ¾ �j��~q���9{}|t�����=áJ���9�9��~j��� ç ~q�+�9���]~����I�9{}| ä ���'ã��q|t�9���U{q�=|�~j��¥�� ¾ �/�4| ¾ �9�s¡[��� ¾ {���~��]~qâ��]��~}â ä �=|t�����t��~
áq�9| ¾ |�~q�+|���~��9{}|
3 ç ���q� ¾ {��/�u¥�~ ¾ ��~q�����������sâ�| ¾ ¡ã ¾ {}��¥���~}â@�9{}| ¬ æ õ æ î �sâ}æ ) {�� ¾�¬ æ õ æ ä ���'ãS� ç ~q�+�9���]~�¥�� ¾
¾9ç á�áL���U�/|��!¡jã!�S{}|������+��áq�/|t���}|t�9���U{��=|�~����t������|��«���sâ]��|iñ�����â]{j�tæ

ä ��� ô ) ñ��+�]�=áJ�]~}|�~�� ¾ ��¥����9{!�9{q|'|+ê}�+|táq�9���]~$�����9{q| ä ���'ã«å��������9�s�9ã ô ����U�q��~��s�9���]~ ô |�~j�/|t��������|��$��~q�
��áJ|t�U�s�/|��¤� ç ����� ö ~q�t���U��� ¢«ä ����±�� ¾ |S��~ ) ç � ¢ |tã�æ ) {}|4å ô}ô ��áJ|t�U�s�/|��¤� ç �������_¥ �$����t�s�9���]~ ¾ æ ä �¦���9¥��s�U�
{}|���� ÷ç �s�9�/|t� ¾ ¥�� ¾ ����t�s�/|��6��~o�9{}| ¾ �S���������������sâ�|����45J� ¢ { çN�L¾ |t|~ñ���â ç �9| ò æ Ñ ����® çÐ¾ ����~ ¾ ���}| ö �U� ÷ æ ä ákø
áq�9�uê����S�s�/|���ã��_¥ |�~��ëãgáL|t��á[��|=¥���� ¢ |�����~65J� ¢ { ç �<��~q�t� ç �q��~}â���áJ|t�U�s�9���]~ ¾ �#�+�]�S� ç ~q���t�s�9���]~ ¾ �<��~q� ¾ |�� ç �U���_ã
áJ|t� ¾ �]~q~q|��k�;�=|��q��� ¾ �<�/�U��~ ¾ ���s�/��� ¾ �I��~q�Q�+�]�������9���]~g�U{q��|t� ¾ æ75J� ¢ { ç ��áL|t���s�9���]~ ¾ ¥ |t�9| ¾9ç áqáJ���9�/|���¡ã�� ¾ �S�����
���q�S��~q� ¾ �/�U�s�9����|!�+�]~j�9��~}â�|�~j��¥ ��� ¢ ��~}âg� ç �����������U��~��t��� ¢Qä ����±�� ¾ |&��~ªè���ã]�s�9¡�� ¢ ����� ) ç � ¢ |tã�æ6�����U��~q�t��� ¢ � ¾
��� ¾ �«¥�{}|t�9|4�9{}|S���sâ]��|Vñ�����â]{j�������s�/��]~g��� ¬�¸ ø98�:$±������ ¢g¸ ��¥ ¢ {}|������+��á��/|t� ¾ ¥ � ¾ �����t�s�/|��;æ=���sâ]��|Xñ�����â]{j�
{}|������+��áq�/|t� ¾ �S���}|@~ ç �S|t�9� çÐ¾��©çÐ¾9ç ������ã���������ãq�(�/����á ¾ �/�;5J� ¢ { ç �/� ¾9ç á�áL���U� å ô.ô ��áJ|t�U�s�9���]~ ¾ æ

) {q| ô �]�@¡���~}|��1ñ}���U�+| ¾4ä ��� ô �]�SáL�]~q|�~�� �Îô ñ ä}ô � ô �]�S�S��~q�}|t�@¥ � ¾ �9| ¾ áL�]~ ¾ ��¡���|4�¦�����+����U�q��~q�s�9��~}â
�9{}|�|��Sá����uã��=|�~j�(���J�����q�����(��áJ|t�U�s�9���]~ ¾ �/�@���t�+�]�=á[��� ¾ {4�9{}|���� ô ��� ¾�¾ ���]~Iæ ¸ |�¥ � ¾ �}|���|tâ]�s�/|�����áL|t���s�9���]~q���
�+�]~j�/�9�]�������9{q| ä ���9¡J���U~q|�zQ�s�U~q��~}â���~�� ô �]~��/�U�]� õ ã ¾ �/|�� �©ä z ä}ô.õ ��� ¬ æ õ æ ä ���Cñ}�����+| �©¬�õ}ä ñ(�������U�������t�
��~q���9{}| * â]{j�/|t���������+| ¾ æ ¸ |@{q�����9���+�9���t�����+�]~��/�9�]�������9{}| ¬ æ õ æ ä �U�'ã�� ¬ æ õ æ[�����ã�� ) ç � ¢ � ¾ {;�9ñ}�9|�~q��{;�;��~q�
± �U���9� ¾ { * ê|���¥���~qâ4��~��«{}|������+��áq�/|t���������+�U�s���tæ ) {}| ¾ á�����~��/|t�U��~}â������+�]~��/�9�]�I¡L|t�ë¥�|t|�~$�9{}| ô ñ ä}ô ��~q�«å ô.ô
�+�]�S�S��~��}|t� ¾ �I�����]~qâ�¥����9{&�+�]��� ç ~����t�s�9���]~¤áq�9��¡[��|�� ¾ ¡L|t�ë¥�|t|�~¤�9{q|��«�I¥ |t�9|=�S��®¯�����+�]~j�/�U��¡ ç �/��� ¾ �/�«�9{}|
���t�t���}|�~j�tæ
ö ~'���+�]�=á���|+ê'�+����U�q��~��s�9���]~�áq�9��¡[��|��m���}�9{q� ¾E¾ ���9�t���+�]�S� ç ~q���t�s�9���]~'� ¾ �+�U���9���t���kæ ô �]�S� ç ~q���t�s�9���]~ ¾ ¥ |t�9|

���=á[��|��=|�~j�/|����9{}�U� ç â]{��9{}|$Ó��]��~j����áJ|t�U�s�9���]~ ¾ ��~q� ö ~j�/|�������â�|�~q�+| ô |�~��/|t� � Ó� öFô ��æ ) {}|!Ó� öeô �9|��+|�����|��;�
�}|�������|t�9|��;�;��~q�¤�/�U��~ ¾ �S���/�/|��g�+�]�S� ç ~q���t�s�9���]~ ¾�ç áI�I�}��¥�~;�I��~q�g���+�9� ¾�¾ �9{}| ô ) ñ6�+�]~��/�U�]� ¾ �/� ç �+� ç �9|�æ@���



Õ 8 �+ý�����ü+þ�� ù�úª�×��}ÿ�þ���"�	#�K�ÿ%�_þK�'����ÿ¯"�þ��Cü
ä �U�'ã«������� ¾ �]~!� £ �+|t��¥ � ¾ � ¾�¾ ��â]~}|��$�/���9{}|@Ó� öeô �}¡ ç ���]~}|'¥ � ¾ ���s�������s¡���|��]~«�9| ÷ç | ¾ ���/��áq�9�u�����}|�������� ¾ �]~
¡J|t�_¥ |t|�~$�9{}|@å ô.ô {}|������+��áq�/|t���q|t�9���U{q�=|�~j����~��«�9{}| ô ) ñ ¾ �9�¨§�æ

) ��áq�9|t��|�~j��������|�~q�q��ã * �U|����t�t���}|�~�� ¾ �]á�������� ¾ ~}|t|��4�/� ¢ ~}��¥ª|+ê����+�9��ã@¥�{��s���¦�U��|�~��q��ã������U�+�U�s�¦�(�s�9| î ã���~}â���~
�9{}|�~}�Zø î ã@¶t�]~}|��s��������9���=| ¾ � ¾ ¥�|����}� ¾�¢ ~q�u¥K��~q�4�¦�]������¥ª�9{}| � ���Y��~q�4���9{}|t�(áq�U��+|�� ç �9| ¾ ������áq�9|t��|�~j�9��~}â
¾9ç ��{����t�t���q|�~�� ¾ æ ) {}|@{q��â]{}|t����|t��|�� ¾ �����+�]~��/�U�]�#�}|���|tâ]�s�/|����9{}|@� ç �9{}���U���ëã«��~q�«â ç ������~q�+|��/���q|t��|�����á&�����t���
áq�9���+|�� ç �U| ¾=< �/�S�9{}| ô ) ñð��|t��|��<��~q�«¡J|����u¥'æ ) {}| ¾ |������t���;áq�U��+|�� ç �9| ¾ ��~q�t� ç �}|��;é

> Î!Ë¦»¨¿+?#Æ�Ï]¼mÈ�É[ÊLÀu»¨É[Å7@S»�Í�¼»BA9Î�È7@;C é ) {}| ä}ô � �+�]~j�9����~ ¾ �9{}|«� ç �9{q���U���9�s�9����|!â ç ������~q�+|��¦���=�����
����t������������áJ|t�U�s�9���]~ ¾ ��~Y��� ô æ ö �'�+�u��|t� ¾�¾9ç �U{g�9{q��~}â ¾ � ¾T¾ �9��~q�q�s�U�������9��� ç �}| ¾ ��~q�g�9� ç �/| ¾ �������@�9|�ø
� ç |�����~}â«áq�9���+|�� ç �9| ¾ �#�9|��+����|t�9ã�á��9��+|�� ç �9| ¾ ������� ¾ á[���+|��}|��+�]~ î ���+�9���]~Q�U| ¾ áJ�]~ ¾ ��¡��������9��| ¾ �;��~q�«®¯|t�/�9� ¾ �]~
á��9��+|�� ç �9| ¾ æ ) {}|��}|��+�]~ î ���+�9���]~=áq�9���+|�� ç �9| ¾ ¥�|t�U|���¥���ã��/�'áq�9|t��|�~j����~��/|t�U���+�9���]~ ¾ ¡J|t�ë¥�|t|�~������U�+�U�s�¦�
�9{��s���S��â]{����9| ¾9ç ������~$���t�t���}|�~j� ¾ ænñ}�����9{q| ö �U� ÷ � ) ä � � � * â]{��/|t���������+�U�s���t�[¥�{q����{ çÐ¾Uç ������ã���áJ|t�U�s�/|��
�s��{q��â]{$�����9��� ç �}| ¾ �}¥ |t�9|@�/� ¾ �9�uã$�s¡L����| Ñ :���:D:D:��¦|t|t���s¡J�u��|�â��9� ç ~q����|t��|��I¥�{�����|�{}|������+��á��/|t� ¾ �}¥�{q���U{
~q���U�S������ãY�+�]~q� ç �+�/|��ª���u¥�ø_�����9��� ç �}|«��áJ|t�U�s�9���]~ ¾ ��¥ |t�9|«�/� ¾ �9�uã�¡J|�����¥ Ö :D:g�¦|t|t�tæ ä ��� î ��â]{j�4�+�U|t¥ ¾
¥ |t�9|��9| ¾ áJ�]~ ¾ ��¡���|��������9|t����|t¥���~}â$��~����+�]�=á���ã��~qâ$¥����9{g�9{q|���~}�¦���U�S�s�9���]~Q�+�]~��9����~}|��Y��~Q�9{}| ä}ô ��æ
) {}| ô ñ ä}ô è����U|��+�/����������áJ|t�U�s�9���]~ ¾ ¥�� ¾ �9| ¾ áJ�]~ ¾ ��¡[��|�������á ç ¡���� ¾ {q��~}â��9{}|�â ç ���q��~��+|�����~q�t� ç �q��~}â��9{}|
ä ��� ¾ á����+| ô �]~j�/�9�]�#���U�q|t���}�������+�]~q� ç �+�9��~qâS��� ô �S� ¾�¾ ���]~ ¾ æ

> Î!Ë¦»¨Ï]»�¼!E°Ì�¼ÆqÍGF�Ë¦Å¦¼¿HA9Î�ÌIF�¿DC é ) {}| ä �����+�U�s��� � |����pñ�����| ¾ ¾9ç áqá���|��=|�~j���9{q| ä}ô � ¾ ��~q�!�s�9|���� ¾ �
�U| ÷jç ���9|��«�9|����q��~}âS¡ã!����� î ��â]{j���+�9|t¥ ¾ æ ) {}|tã«�+�]~��9����~��9{}|��t��� ¾�¾ � * |��«� ç ��| ¾ ����|�~}â]�sâ�|��=|�~j� �©� �������
��{q��~}â�| ¾ �/�¤�9{}| ä}ô ������~q���9|��+|�~��=���=á[��� * �t�s�9���]~Q����{}�u¥²�����t��� �+�]�S�S��~q�}|t� ¾ ¥���~j�������4�S� ¾�¾ ���]~ ¾
|+ê�|�� ç �/|��;æ

> Î!Ë¦»=¹ Æq¿+JIË©ÊLKM@S»¨Í#¼»�¿;A9Î�¹N@=¿DC é#z2{q����|��9{}| ä}ô �m��~q� ä�� ñ ¾ �+�]~j�9����~�â�|�~}|t�U���L��~}�¦���U�S�s�9���]~S�9{q�s�
�sá�á�����| ¾ �/������� �����U�+���s������~ð��� ô � ¾ áJ|��t� * �S�S� ¾�¾ ���]~�â ç ���q��~q�+|�¥ � ¾ á ç ¡���� ¾ {q|��g��~Q�9{}|!�q������ã ä ) � ¾ æ
) {}|tãQ�+�]~��9����~}|����9{}|���������ã î ��â]{j� ¾ �U{}|�� ç ��|����U���q���&���9| ÷ç |�~q�t��| ¾ �/�¤¡J| çÐ¾ |��I� ö ñ+ñ �+���}| ¾«�©çÐ¾ |��Y�/�
���}|�~��9����ã!��~��������+�U�s����� ¾ �¦�U��|�~q�!�������|����[��~q�����9{}|t�����s�/|�øv¡q�9|�� ¢ ��~}â���~q�����U���s�9���]~«~}|��+| ¾�¾ �s�Uã«�/� î ã��]~
��~jã�â]����|�~«�q��ã�æ ä ���L�����U�+�U�s�¦���s�9|��9| ÷ç ���9|����/�S{q����|��4{q�s�����+��áã����#�9{}|�� ç �9�9|�~j� ä ) � ¥����9{ õ áJ|��t�����
ö ~ ¾ �/� ç �+�9���]~ ¾«�Îõ � ö � õ �'�]~�¡J�]�s�U�ð¡J|t�����U| î ã��~qâ}æY������{ª�=���U~���~}â¤�s�9� ç ~q� Ñ�Ñ é Ô : � Ñ�Ñ�Ô :Y{}� ç � ¾ ����~
���������9�s�9ã��9���=|����[�9{}|'�S� ¾�¾ ���]~!á�����~�~q��~}â=�+|���� � ����ñ}�U�sâ ¾ {}��áL��á ç ¡���� ¾ {}| ¾ �9{}| ä ) �·�������9{}|��¦�]������¥���~}â
����ã��[��~��«�+��á���| ¾ �s�U|��q� ¾ �/�U��¡ ç �/|����/������� ç ~���� ¾ ¡jã!���s�/|'�s�¦�/|t�U~}��]~;æ

>PO Æ}ÀuÀ�Å¦¼!½LÀ�ÆRQTS$Ë�»¨¼Ï�À�Ë�Ä[¼¿NA O ½US«¿DC é ä ~jã����s�/| ¾ �U{}|�� ç ����~}â��U{q��~qâ�| ¾ �9{q�s�(�}��~q���(�S� ¢ |������]~j�/���9{}|
ä ) �E�s�U|�á ç ¡���� ¾ {q|�����~Y��� ¾ �@ø_�S��~ ç �/|�±��s�/�9��| õ �9�¨§oè����9|��+�9����| ¾ ��¥�{q����{��s�9|!�q� ¾ �/�U��¡ ç �/|�� ¾ |tá��s�U�s�/|���ã
��~��$�s�/�9���U{}|��&�/������� ä ) � ¾ áq���������/����~jã��S� ¾�¾ ���]~ ¾ î ã���~}â4�9{}|@~}|+ê���=���U~q��~qâ}æ

> S«Æ[Ë¦Å�¾VF�Å¦É!E�¿uº<¼¼jÀu¿ é�å&�������9�s�9ã4á�������� ¾ î ã=¥����9{�� ¾ �S�����[�t����áq¡J�]�s�U�=�s�/�9����{}|��«�/���9{}|���� ¢ ~}|t| ¾ æ ) {}| ¾ |
¢ ~}|t|t¡J�]�s�U� ¾ �+�]~j�9����~ð¡J�]����|��cø_�}��¥�~Q�U|t��|t�9|�~��+|���~q�����U���s�9���]~Q| ¾�¾ |�~��9����� �/�g{q�u��|!{���~q�}ãg¥�{q����| î ã���~}â
�!�S� ¾�¾ ���]~;�L��~q�t� ç �q��~}â=�9{}|4�q������ã î �u¥ ¾ {q|t|t����~��&�����q�����¦�9| ÷ç |�~q�t��| ¾ æ ) {q| î ��¥ ¾ {}|t|t� ¾ �s�U|@â��U�sá[{q���t���
�q|tá����+�9���]~ ¾ �����9{}|«�U{}�9�]~q�]����â]���t��� î �u¥²���������U�+�U�s�¦� ¾ �U{q|�� ç ��|�����~j�/���9{q|!~q�Zø î ã�øv¶t�]~q|«�����4�9{q�s�S�q�uã�æ
ô �U���9���t������~}�¦���U�S�s�9���]~6� ¾ �9� ¢ |�~��¦�9�]� �9{}| ä ) �����/�U��~ ¾ ���s�/|�����~j�/�Y�9���S|�����~}| ¾ ����~q�6�9|�� ç �+|��6�]~��
�+��á[��|t���/�Sáq�U�u�����}|�á�������� ¾ ¥����9{«�S{q��~��}ã���~ î ��â]{j���9|t�¦|t�9|�~q�+|�æ

> Ã É;Ï]Æ�ÅW@X?�¼j»¨Æ}À�Ë©ÊYK[Z�»¨É;Ï]¼Í$\#»�¼¿¤Æ�Ê#Í^]�Ê#¿tÀu»�\#Ï�À�Ë¦É[Ê#¿D_�½JÀuÆ�Ê#Í�Æq»�Í`@N?(¼»�ÆqÀ�Ë©ÊLKaZ�»¨É;Ï]¼jÍ/\#»�¼¿D_
È4º<¼ÏbJIÅ©Ë¦¿tÀu¿ ����~q� ¾ ���]~;æ
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yü������.ü����}þ
ü������_þ� +þ��Cü!��.ÿ@þ���"�	#�$�ÿ%�_þ&�'����ÿ%"�þ��Hü(

ö ~=���q�q���9���]~'�/��¥������/�/|�~=�S�s�/|t�U�����v���9|����«øv�9���=|�â ç ���q��~q�+|�� ¾ áq�9������q|��@�/��á[������� ¾ �s���/|t���9� ¢ ��~qâ��s§!�������U���q���

�9{}�9� ç â]{���~ ç ~�¡��9� ¢ |�~!�+�]�S�S��~q�«��{q����~!�9{q�s��� ç ~ ¾ �¦�9�]� �9{}|'��� ô�ô �]�S�S��~q����~}âNn�|�~}|t�U���k���9{}�U� ç â]{!�9{}|
ô ñ ä}ô �#�9{}�9� ç â]{Y�9{}|�å�� ¾�¾ ���]~Qè����9|��+�/�������9{q�9� ç â]{���~ ä ���9¡J���U~}| ô �]���S��~q������|��=|�~j� �©ä}ô �����]~Y¡J�]�s�U�
�9{}| ä z ä}ô.õ �q��~q� ç ���9���S�s�/|���ã��/�Sá�������� ¾ æ

) {q| ô ñ ä}ô �+�]�S�S��~q�q|t� ���<��áL|t���s�9���]~ ¾ ¥ � ¾ �9| ¾ áJ�]~ ¾ ��¡���|��¦����|�~ ¾9ç �U��~}â'�����U�+�U|t¥ ¾ ¥ |t�9|���~}�¦���U�=|������<�����
ç ~q� ÷jç |�� ¾ áL|��+� ¾ ���;�9{}|���� ô �S� ¾�¾ ���]~;�]��~q�t� ç �q��~}â��9{q| � ����� ç áJ�]~4�9{}|���� �s�9�U���s���kæ ¸ |�¥ � ¾ ��� ¾ �'�U| ¾ áJ�]~ ¾ ��¡���|
�¦���=á ç ¡���� ¾ {q��~}â«�9{q| ä �����+�9|t¥ � |�����ñ�����| �©ä�� ñ(���(�9{}| ä ��� ¾ á[���+| ô �]~��/�9�]�����U�}|t� �©ä}ô �����(�9{q|!��������ã ä ���
) � ¾/¢ ��~}â����U�}|t�u����~��$�S� ¾�¾ ���]~cøv�9|����s�/|�� ¾ áL|��t�����;��~ ¾ �/� ç �+�9���]~ ¾��Îõ � ö � õ ��æ
½;ÆqÇ_¼jÀ�¾2È�É[Ê#¿tÀu»¨Æ�Ë©ÊLÀu¿=Ì�¼�Å¦Æ}Àu¼ÍKÀ�ÉQÀ�º#¼&Î�Ï]Ï�Ë¦Í�¼ÊLÀ�Ð
Ñ æ ô �j���U����~q�s�9���]~S��~����+�]�S� ç ~q���t�s�9���]~����=�]~qâ������ î ��â]{j� ¾ ��~��/�@�9{}| ) ä � � � ç½¾ ��¡J|�| ¾ �9�s¡���� ¾ {q|��;æ����9�Zø
�+|�� ç �9| ¾ � çÐ¾ ��¡J|�| ¾ �9�s¡���� ¾ {}|����������}|t�/|t���S��~q��~qâ@¥�{q� ¾ {}� ç ����¡J|���~q�«� ¾ ��~!�9{}| ) ä � � �s�������[�9���=| ¾ æ

Ò æ����9���+|�� ç �9| ¾ � çÐ¾ ��¡L|!��~ ¾ �9��� ç �/|�����~q�ð�=�]~q���/���9|��Y�/�g|�~ ¾9ç �9|��9{q�s�=�������������+�U�s���4��~Y�9{}| ) ä � � �s�9|
�/����� ¢ |�����~q� * â]{j�/|t� ¾ �s�9|@��¥��s�9|'�����9{}|������t�s�9���]~«���������J�¦�U��|�~��q��ã��������+�U�s������~!�9{}| ) ä � � æ

Ô æ ) {}| � ���K� çÐ¾ ��¡J| ç ~q�q|t� ¾ �/���«��~q�$���]�����u¥ |��«¡jã��9{}� ¾ |@�s�����u¥ |t����|t��|�� ¾ æ
Ö æ ä ���;�������+�U�s����� çÐ¾ ��¡L|��s¡���|��/���+�]�S� ç ~q���t�s�/|@|+§L|��+�9����|���ã!��~!�9{}| ) ä � � æ

È@ÉLÊLÀu»�ÉLÅ¦¿�Ðm) {}|g�+�]~j�/�9�]� ¾ ��~2á������+|Q��~q�t� ç �}|��6�9{}| ä}ô ��� ä�� ñ ¾ � î �u¥ ¾ {q|t|t� ¾ ����~j�/|�������â�|�~q�+|g��~q�m���9{}|t�
¡q�U��| * ~}â ¾ �j�/�U����~q��~qâ � �]~��9{}| � �����j�]~������U�+���s�������}|�~j�9� * �t�s�9���]~I��|t�9�sæ ��� ä z ä}ô.õ áq�U��+|�� ç �9| ¾ �¦�������}|�~j�9����ã���~}â
��~q�g�/����� ¢ ��~}â��������+�U�s���t�#| ¾ �9�s¡���� ¾ {}|��¤�U���q���«���9| ÷ç |�~q�t��| ¾ ��~q�g�U�����s� ¾ ��â]~q��� ¾ �����'�9{}|�~}�Zø î ã�¶t�]~}|����$�U{�����~
�����+�]�S�S��~q� � ��� ô�ô �]�S�S��~��}|t�S�/�Yå�� ¾�¾ ���]~�è����9|��+�/�����/� ä}ô �n�/��á�������� ¾ �����q� ¾ �t��á[����~q�s�9ãQ���+�9���]~ ¾ �¦���
�9{}� ¾ |$~q�����¦�]������¥���~}â��9{}|!¥��U���/�/|�~Y� ç ��| ¾ ����~����¤â��U� ç á � �9{}|$Ój� ö � �'�9| ¾ áL�]~ ¾ ��¡���|������=|�~ ¾Uç �U��~}â&|+§L|��+�9����|
�+�]�S� ç ~q���t�s�9���]~«��t� ç �9�9|��;æ

08\ëÚ¨Ús\_^<`poQ\vi]p[ÞZs^<i$X;`�d eg\_i]Ø�^Ii�`�p�b�^<c2c6X;`�dÝx=avp�c6p�`#ZRq
) {}| ä ���9¡J���U~}| ô �]�S�S��~q�4����|��=|�~�� �©ä}ô ��� î ��| ¾ ��~'�9{q| ä z ä}ô}õ ��~q�4� ¾ �9{q|��+�]���S��~q�}|t�+r ¾ �9|tá��9| ¾ |�~j�9�s�9����|
��~ð�9{}|$���������s�U�S|���¥����9{ ç á9øv�/�Zøv�9{}|�ø_�S��~ ç �/| ¾ ��� ç �s�9���]~q������~}�¦���U�S�s�9���]~Y�/�Y�S� ¢ |$�9���=|�ø_�+�����9���t�����}|��t� ¾ ���]~ ¾ æ
) {}| ä}ô �·�=�]~q���/��� ¾ ��������������áJ|t�U�s�9���]~ ¾ ��~q��� ¾ ��~��q���9|��+���+�]~��9���+�=¥����9{��9{}|!å�� ¾�¾ ���]~Yè����9|��+�/���S�����t�s�/|��
��~¤�9{}|�â��9� ç ~q�Q�+�]���S��~q�gáJ� ¾ �tæ ¸ |�� çÐ¾ �'��� ¾ �$��~j�/|t�U���+�'¥����9{¤�9{}| ä z ä}ô.õ �+�9|t¥ �/�����}|�~j�9����ã&�9|táJ���9�/|��
ç ~q���}|�~��9� * |��������U�+�U�s�¦�tæ

) {q|�â��U� ç ~q�cøv¡�� ¾ |��6å�� ¾�¾ ���]~2è����9|��+�/�����S����~j�9����~ ¾ �+�]~ ¾ �9��~����+�]��� ç ~����t�s�9���]~�����~ ¢d¾ ¥����9{6¡J���9{2�9{}|
ä}ô � ç áð��~Y�9{q| ä z ä}ô.õ ��~q��¥����9{��9{}| ô ñ ä}ô �+�]���S��~q�}|t�=�]~ð�9{}|!â��9� ç ~q�;æ ) {q|!å�� ¾�¾ ���]~Yè����U|��+�/���
� çÐ¾ �(��~}�¦���U�N�9{}|���� ô �+�]���S��~q�}|t�����S�=|��q���s�/|���ã@���L��~�ã�9{q��~}â�{��sáqáJ|�~ ¾ �u��|t� �9{}|�~}�Zø î ã@¶t�]~}|��9{q�s���S��â]{j�
�9| ÷ç ���9|��=�}|��t� ¾ ���]~�¡jã��9{}|��+�]�S����~q�}|t������{q� ¾ �sáqáq�9���¨���kæ õ {}� ç �����9{}| ä}ô �K� ç ~«��~j�/�=��~�ã ¾ ��� ç �s�9���]~��9{q�s�
¥ � ç ���ª��~j���]����|��+�]�S�S���/�9��~qâ ¬ æ õ æ(�����+�]�������9���]~ª�¦���U�+| ¾ ���9{q|�å&� ¾�¾ ���]~ªè����U|��+�/����¥��������+�]�S� ç ~q���t�s�/|&¥����9{
{q���E�/�!áq�9�u�����}|��+�]�S�S��~q�&â ç ������~q�+|�æ ) {q|�å�� ¾�¾ ���]~�è����9|��+�/����� ¾ ��� ¾ ���9| ¾ áJ�]~ ¾ ��¡[��|��������S� ¢ ��~}â�¥�|��s�9{q|t�Fø
�9|����s�/|����}|��t� ¾ ���]~ ¾ �}���=á���|��S|�~��9��~qâ ¾ �s�¦|t�_ã«á��9��+|�� ç �9| ¾ � ¾ ��{}|�� ç ����~}â������U�+�U�s�¦�t����~q�!|�~ ¾9ç �U��~}â4�9{q�s���9{q| ä ) �
� ¾ |+ê�|�� ç �/|����+���9�9|��+�9��ã�æ

) {q| � ��� ��~ªá������+|��s���9{q|��9���=|������9{}| ¾ {q�j���9�}��¥�~ ¾ �9�s�/|��6�9{q�s���������+�9|t¥ ¾ |+ê�áJ|t�U��|�~q�t��~}â ç ~ çÐ¾9ç ���
�t���U� ç � ¾ �9��~q�+| ¾ ¥ |t�9|!�/��á[� ¾�¾ �q|t�9����� ¾ �/�&�9{q| ä}ô �N��� ä z ä}ô.õ ��¥�{}��¥�� ç ����á��9�u�����}|�â ç ���q��~q�+|��]~��9{}|
�sáqáq�U��áq�U���s�/|��U| ¾ áJ�]~ ¾ |Is Ò :D:&tvæ���ê}�+|táq�9���]~ ¾ ¥�|t�U|@áJ� ¾�¾ ��¡���|��}���(�+� ç � ¾ |��L��~&�t� ¾ | ¾ ���(���S�S��~}|�~����9{q�9|��s�tæ ä ���Fø
�+�9|t¥ ¾ ¥ |t�9|��q���U|��+�/|��4�/� * � ¾ ���+�]~��9���+���9{}| ä}ô �Q��~q�I�]���q�9{q�s����~q�������� ç ����¥�� ¾�ç ~q�u�¨�������s¡���|��s�/���9{}|�~=�+�]~j�9���+�
�9{}| ä z ä}ô.õ æ ) {}| ¾ �íê ç ~ çÐ¾9ç �����t���U� ç � ¾ �9��~q�+| ¾�ï ���t� ç �9�9|�~q�+| ¾ �/��¡J|S�U|táL���U�/|��;�#� ¾ �}| * ~}|�����~g�9{}| � �����



ÕDu �+ý�����ü+þ�� ù�úª�×��}ÿ�þ���"�	#�K�ÿ%�_þK�'����ÿ¯"�þ��Cü
��~q�t� ç �}|��Gv/��~jã&��~j�/|t�U�+|táq��� ç ~��]~¤��~ ç ~q���q|�~��9� * |��$�����U�+�U�s�¦�tæ�w äm¾m¾ �9�s�/|��;�;�9{}| � ���2¥ � ¾I¾ áJ|��t� * �t������ã«�}|�ø
¾ ��â]~q|��¤�/� ¾ ����¥´�}�u¥�~Q�!áJ���/|�~��9�����(|�~}â]�sâ�|��=|�~j�'�/���������u¥ �9���S|=�������9{q� ¾ |���~¤�9{}|S��{q����~g�����+�]�S�S��~��g�/�
�U{q|�� ¢ �9{q��~qâ ¾ � ç �tæ

ä ���9{}� ç â]{ª�9{}|«¥��U���/�/|�~ðâ ç ���q��~q�+|«¥�� ¾ �t��|��s�u���9{}|t�U|«¥ � ¾ �+�]~��/�9����|t� ¾ ã�¥����9{ð�9| ¾ áJ|��+�=�/��{}��¥ ���=¥�� ¾
��� ¾ {}� ç ���&{�����|=¡J|t|�~¤���=á���|��S|�~��/|��¤��~q��¥�{}�«{q���¤�}|��t� ¾ ���]~cø_�S� ¢ ��~}â�� ç �9{}���U���_ã�æ ô �]~ î ���+�9��~qâ��/| ¾ �9���=�]~�ã
� ç ����~}âQ�9{}|¤��~j��| ¾ �9��â]�s�9���]~6�����9{q| ¾ {q�j���9�}��¥�~2�s¡J� ç ���U| ¾ áJ�]~ ¾ ��¡��������_ã��S��ãK|����9{}|t�!�9| î |��+�«�s�¦�/|t�Føv�9{}|�øv�©���+�
�s�/�/|��=áq� ¾ �/��® çÐ¾ �9���¦ã����+�9���]~ ¾ �����S��ã«��~ ¾ �/|����!�9| î |��+���U|����I�+�]~}� çÐ¾ ���]~��]~«�9{}|�á[�s�9�����#|t��|t�Uã��]~}|��[��~��t� ç �q��~qâ
�9{}� ¾ |@��~«�U{q�s�Uâ�|��[� ¾ �/��¥�{}|t�9|��9{}|��U| ¾ áJ�]~ ¾ ��¡��������_ã=���uã&26áL|t��{q�sá ¾ �S�����/�9��|�����¡J���9{;æ
½;ÆqÇ_¼jÀ�¾2È�É[Ê#¿tÀu»¨Æ�Ë©ÊLÀu¿=Ì�¼�Å¦Æ}Àu¼ÍKÀ�ÉQÀ�º#¼&Î�Ï]Ï�Ë¦Í�¼ÊLÀ�Ð
Ñ æ ) {}| ä}ô �6��~q�«å&è·� çÐ¾ �����]�����u¥�áq�9���+|�� ç �U| ¾Ý¾ áJ|��t� * |��«��~q�$���=á�����|���¡ã��9{}| � ����æ
Ò æ ) {}| ä}ô �6� çÐ¾ ��|�~ ¾9ç �9|��9{q�s��á�������� ¾ �¦�]������¥m�9{}| � ����æ
Ô æ ) {}| ä}ô �6� çÐ¾ ����~��/|t�����+��¥����9{!�9{}| ä z ä}ô.õ �+�9|t¥×�/�����}|�~j�9���¦ãS�9|táJ���9�/|�� ç ~q���}|�~j�9� * |��!�����U�+���s���tæ

È@ÉLÊLÀu»�ÉLÅ¦¿�Ð ô �]~j�/�9�]� ¾ �/��|�~}�¦���U�+|��9{}| ¾ �s�¦|t�_ã4�+�]~ ¾ �/�U����~�� ¾ ��~��t� ç �}|��@�9{}| � ���¤�/��áq�9������q|�����|t�U������áq�U��~q�t��á���| ¾
�¦�����q|��t� ¾ ���]~cø_��� ¢ ��~qâ���~q�&�/� ¾ ���u¥N�}�u¥�~&|�~qâ]�sâ�|��=|�~�� ¾ ��~����U�q|t���/�!áq�9|t��|�~j����~q�q������� ç ���J|t�9�9��������|t�U�U�s�9���
¡J|�{q�������������9{q| ä}ô � ç áo��~o�9{}| ä z ä}ô.õ �/��� ç â]�=|�~��«�+�]�S� ç ~q���t�s�9���]~K¡ã�â�|t�/�9��~}â ç á9øv�/�Zøv�9{}|�ø_�S��~ ç �/|
��~}�¦���U�S�s�9���]~S�s¡J� ç �(�9{}| ¾ �9�s�/|����;�9{}| ) ä � � ����� ¾ á����+|���~q���+�]�S� ç ~q���t�s�9��~qâ�¥����9{=�9{q|�á�������� ¾ ��~q� ä z ä}ô.õ
�+�9|t¥ ¾ �J��~����9{}|4å�� ¾�¾ ���]~�è����9|��+�/�����]~��9{}|�â��9� ç ~q�&�/��á��9�u�����}|�����{q����~&�����+�]�S�S��~��&�¦�9�]� �9{}|�á�������� ¾ �/�
�9{}| ô ñ ä}ô �+�]�S�S��~q�}|t���������U|����«øv�9���=|��}|��t� ¾ ���]~«�S� ¢ ��~}â}æ
eyx²egb{zÝb�^<`#Z�i]^<a_a_pqi�Ú
) {}| ä z ä}ô}õ��©ä ���9¡J���U~}|�zQ�s�U~q��~}â«��~q� ô �]~��/�U�]� õ ã ¾ �/|�� ¾ �����+� ¾ � ¾ ��~��������/�U� £ �=�+�]~j�/�9�]���/��¥�|t����~¤�9{}|
¾/¢ ã�æ ) {}| ä z ä}ô.õ ��� ô �S� ¾�¾ ���]~�¥ � ¾ �/�}é
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Ö æ ) {}| ä z ä}ô}õ �+�U|t¥N� çÐ¾ ��~}�����¦�����I�/�!¥ �s��~ * â]{j�/|t� ¾ �s¡J� ç ����~jã$�¦�U��|�~q����ã������U�+�U�s�¦���9{}| * â]{j�/|t� ¾ �s�9|
�9�s�Uâ�|t�9��~}â}æ

ò æ ) {}|4Ó ) ö è õ � çÐ¾ ��áq�9������}|'�9{}|4â��9� ç ~q��¥����9{���~g���t� ç �U�s�/|=á����+� ç �9|'�����9{}|=����� ¾ á����+|4��~q�¤��� ¾ ���t� ç ø
á[��~�� ¾ æ

È@ÉLÊLÀu»�ÉLÅ¦¿�Ð ô �]~j�/�9�]� ¾ ��~q�t� ç �}|���áq�9���+|�� ç �9| ¾ �¦�������}|�~j�9���¦ã��~qâ���~q�¤�/�U��� ¢ ��~qâ!�����U�+�U�s�¦�t�I�/�U����~q��~}â � ��~��t� ç �q��~qâ
¾ ��� ç ���s�/���4�S� ¾�¾ ���]~ ¾ ����¡q�U��| * ~}â ¾ � ¾ �9�¨§o�+�]~j�/�9�]����|t� ¾ �(��~q���+�]�S� ç ~q���t�s�9���]~ð�U{���~q~}|�� ¾ æ ) {}| õ è8��~q� ä�õ �
áq�9������}|��!�9|����«øv�9���S|��u��|t� ¾ ��â]{������#�9{}|@�+�9|t¥.r ¾ ���+�9�������9��| ¾ æ
��\ëav^;Z]Ú
ñ���â]{j�/|t�������U�+���s���t� î ã���~}âg��~��¦���U�S�s�9���]~ ¾ �����_¥ �Y��~q�K��� ç �������U�+�U�s�¦�t��� çÐ¾ ������¥���ã ¾ {q�u��|&���t��|��s������~q|����
�+�]�S�S��~��;æ ö ~g�9{}|S�ë¥��Zø_�������+�U�s���@�������S�s�9���]~Q��~j���]����|��Y��~¤�9{}|����t�t���q|�~��t���9{}|���|����Qá���������� ¾ �+�]�Sá���|t�/|���ã¤��~
�U{��s�9â�|'�����9{}| î ��â]{�����~q�!�9{q|�¥���~}â]����~!�9� ¢ | ¾ �����J����{q� ¾ �+�]���S��~q� ¾ �¦�9�]�²�9{q|'��|����;æ

) {q| ä}ô � �©ä ��� ¾ á����+| ô �]~j�/�9�]�(���U�}|t�û� ¾ �9��á ç ���s�/| ¾ �9{q�s� * â]{j�/|t�������U�+�U�s�¦������ã�~}�����+�9� ¾�¾ �9{}|�áJ�]�����9���t���
¡J���U�}|t� ��~��/� ö �U� ÷ ¥����9{q� ç � ä z ä}ô}õ �+����|t�U�sâ�|'��~q��~}�������U�+�U�s�¦� ����ã�|�~j�/|t���9{}| ) ä � ��ç ~��9��� * â]{j�/|t� ¾ ¥����9{
�����9¡J���U~q|$��~��/|t���+|táq� �©ä_ö �=�U���q�s� ¾ {q����| ¾ |��s�U�U{q|��K�9{}| ) ä � � �¦��� ö �U� ÷ �������U�+���s���tæm��~q�+|$�9{q| ä_ö �����q�s�Fø
| ÷ç ��áqáJ|��4�����U�+�U�s�¦��{q�u��|7v ¾ ��~q���9��¶t|���w��9{}|�~}�Zø î ã�¶t�]~}|��j�9{q|tã@| ¾ �9�s¡[��� ¾ {=��~����9¡����(��~q���+�]~��9��~ ç |��9{q|���� ¾ |��s�U��{
�¦��� ö �U� ÷ �������U�+�U�s�¦����~q�Káq�9�u�����}|$�������+�u��|t�!¥�{�����|!���9{}|t�������U�+�U�s�¦���s�9|&��~��9{}|��s�9|���æ2z2{}|�~ª�9{q|tãª�}|t�/|��+�
~}�]~cø%��� ô �����U�+�U�s�¦�t�}�9{}|tã!�s�9|��/�S��~j�/|t�U�+|táq�t�q���}|�~j�9���¦ã��}��~q�!�9� ¢ |'�sáqáq�U��áq�U���s�/|����+�9���]~$� ¾ á��9| ¾ �+�U��¡J|���¡jã��9{}|
� ç ��| ¾ ���#|�~}â]�sâ�|��S|�~�� �©� ��� ����~�� ¾ áJ|��t� * |��!��~!�9{}| ä}ô ��æ

ä ���/|t� �9{}|��s�U|��@� ¾�¾ ��~q���9��¶t|��I�����q�q���9���]~q��� * â]{j�/|t� ¾ ��~��S�9��~ ¢ |t� ¾ î ��¥K�/�@��~��S�¦�9�]� �9{}| ) ä � � �9{}�U� ç â]{cø
� ç ���9{q| ¾ �íê¤�/�$|���â]{j�'{}� ç ���q������ã î ��â]{�� ¾ ��{}|�� ç ��|�æ ) {q� ¾ î ã���~}â!¥���~q�}�u¥ � ¾ �U��~q�}�]�S��ã ¾ |���|��+�/|����/�������]���
áq�9|������+�9�s¡��������_ã�æ
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Ñ æ���������� ¾ � çÐ¾ � ¢ ~q�u¥o��~��S�¦�]�����u¥o�9{}|�� ç ��| ¾ ���J|�~}â]�sâ�|��=|�~j��| ¾ �9�s¡���� ¾ {}|��=��~q���+�]�S� ç ~q���t�s�/|������9�]�´�9{}|
��|t��|�� ¾ �s¡J�u��|��

Ò æ���������� ¾ � çÐ¾ � ¢ ~}��¥m¥�{}��� ¾ ��~«�9{}|@~}�Zø î ã�¶t�]~}|@�s�������;�9���=| ¾ ��~��«¥�{}|t�9{}|t���9{}|tã ¾ {}� ç ���!¡J|��9{}|t�U|����
~q���t�#�9{q�s��� ¾ �#�9{}|tãg� çÐ¾ ��¡J|��s¡���|S�/�����t� ç �U�s�/|���ãQ���}|�~��9����ã&�9{}| ¾ �9�s� ç½¾ �������������9{}|t�4�����U�+���s���'��~g�9{}|
~q�Zø î ã�¶t�]~q|'�s�������J�9���=| ¾ ��~q�«� çÐ¾ ��~q�����S� ¾ ���q|�~��9���¦ã��=�¦�U��|�~��q��ãS�����U�+���s����� ¾ �=�9{}�9|��s�tæ

Ô æ���������� ¾ ���������U�+���s������~!�9{q|'�s�9|��S� çÐ¾ ��¡J|��s¡���|��/��{}|��s���U�������=�+�]�S� ç ~q���t�s�9���]~ ¾ æ
Ö æ}ñ��íê�|��cøv¥���~}â=�����U�+�U�s�¦��� ç½¾ � î ã��s¡L����| Ñ :���:D:D:���|t|t����~q�${}|������+��áq�/|t� ¾ � çÐ¾ ���9|��S����~«¡J|����u¥ Ö :D:���|t|t�tæ

È@ÉLÊLÀu»�ÉLÅ¦¿�Ð ô �]~��/�U�]� ¾ ��~q�t� ç �}|��!�9{q| ä}ô �4���9{}| ä ) ��� î �u¥ ¾ {}|t|t� ¾ �J�U���q��� ¾ � ö ñ�ñ �L�9{}| � �������/������~q��~}â}�[�9{}|
ä z ä}ô.õ �[áq�U��+|�� ç �9| ¾ �/� ¢ |t|tá * â]{j�/|t� ¾ ��~��&{}|������+��áq�/|t� ¾ ���U�]� �+�]�S��~}â���~j�/���+�]~j�9���+� � �¦����|+ê}���=á���|��[�9{}|tã
î ã4�s���q��§L|t�9|�~j�(�����9��� ç �}| ¾ ������~q� ¾ áJ|��t�������9���+�9���t���[�U���q�����¦�9| ÷ç |�~q�t��| ¾ ¥�{}|�~4��áJ|t�U�s�9��~}â@��~4�9{}| ) ä � � ævñ����sâ ¾
¥ |t�9|'�q� ¾ á�����ã�|��!á��9�]�S��~}|�~j�9��ãS�]~������I�����U�+���s������~!�����}|t���/�����q|�~��9���¦ã��9{q|��������U��â]��~Iæ

È@ÉLÁYÁ¥\�Ê#Ë¦Ï]ÆqÀ�Ë¦É[Ê�Ð ô �]�S� ç ~q���t�s�9���]~¤� ¾ ���SáL���U�9��~�����~�áq�U|t��|�~��9��~qâ«���U��|�~q�q��ã * �9|=���t�t���}|�~j� ¾ æ ) {}| ¬ æ õ æ
ä �U�'ã6±������ ¢2¸ �u¥ ¢ {}|������+��áq�/|t� ¾ �t�s�U�U��|������ ç �����s�U�U��ã6��� ¾ �9��~��q�s�U�2�������]~q��� ¾ ���U�������}� ö ñ+ñ�����~��o�����q�s�
| ÷ç ��á��=|�~j�'� ¾ ¥�|����(� ¾ �+�]��� ç ~����t�s�9���]~Q| ÷ç ��á[�=|�~��@�+�]~ ¾ � ¾ �9��~}â«���.ñ�å�� ¬�¸ ñ �#��~q�6¦ ¸ ñm�����q��� ¾ æ!������{
�q�uãª�9{}|~ñ�å ��~q� ¬�¸ ñ �U���q��� ¾ ¥ |t�9| ¢ |tã�|��2¥����9{K�t��� ¾�¾ � * |��o�+��q| ¾ �/�ð��������¥ á[������� ¾ �/�¨§ ���ª©¡�+�=��«��=� ��~
|�~q�+�9ãáq�/|����=��q|�æ ) {}| ä}ô �m�q���9|��+�/|����9{q�s� ¾ áJ|��t�����}�¦�9| ÷jç |�~q�t��| ¾ ¥ |t�9|��/�'¡J| çÐ¾ |���¥�{}|�~ î ã��~}â���~ ¾ ���}|��9{}|
) ä � � æ

è ç |��/���9{}|!����~q|�øv���mø ¾ ��â]{��'�����S���9�s�9���]~ ¾ �����9{}|����@�U���q��� ¾ ���9{}|�{q��â]{Y�=� ç ~j�9����~}� çÐ¾ �/|t�9�U����~Y��~�~}���U�9{}|t�U~
ö �U� ÷ �(��~����9{}|!�©���+�@�9{��s�4{q|������+��áq�/|t� ¾ �/�U��|��Y�/� î ãQ�s�=���u¥²�����9��� ç �}| ¾ �/� çÐ¾ |��9{}|��/|t�9�U����~��/�g�S� ¾/¢ �9{}|��
�¦�9�]� |�~}|��@ãª�������}|t�¦|�~ ¾ |��U���q�s� ¾ ��������±������ ¢�¸ �u¥ ¢ î ��â]{j� ¾ ��~j�/�Q�9{}|�~q�Zø î ãð¶t�]~}|���� ¾ �Y�t�s�9�U��|����9���+�9���t���
¾ �s�/|��������/|S�U���q��� ¾�� ) ä}ô}õ�ä ) ¾ ��æ ) {}| ¾ | ) ä}ô.õ}ä ) õ ¥ |t�9| çÐ¾ |��g�/���+�]�S� ç ~q���t�s�/|�¥����9{Qå ô.ô ��áJ|t�U�s�9���]~ ¾ æ
) {}|�{}|������+��á��/|t� ¾ {q���Y�/�¤����~q�Y�/�&á������+|��9{}| ) ä}ô}õ�ä ) ¾ ��~Q��áJ|t�U�s�9���]~�|(�9{}|tã��t��~q~q���@¡J|���áJ|t�U�s�/|��Y�¦�9�]�
��~ ¾ ���}|��S�=�u����~}âS{q|������+��áq�/|t��æ

) {q|Vñ�ø Ñ òÙ¾ ¥ |t�9|�| ÷jç ��áqáJ|��g¥����9{Q�u����]~q��� ¾ ���+�]�S� ç ~q���t�s�9���]~ ¾ ��~q��|���|��+�/�9�]~q���S| ÷jç ��á��=|�~j� ¾ ���S�����s���/�
�9{q�s�S�]~K�9{}|�±������ ¢ð¸ ��¥ ¢d¾ |+ê��+|tá��S�9{q�s���9{q|�ñ�ø Ñ òÙ¾ ¥ |t�9|$| ÷ç ��áqáJ|���¥����9{ ¸�ä ¦��¬ ¬_öFô 3 öeö!�©¸ ¬_ø öeö �
�¦�9| ÷jç |�~q�+ã�ø_{q��áqá���~}â��U���q��� ¾ ¥�{q����|��9{}|�{q|������+��áq�/|t� ¾ ¥ |t�9|$~}���tæ ¸ ¬_ø ö\ö �}|t�¦|��s�/|��K�=� ¾ �=|�~}|��'ã��s�/�/|��=á�� ¾
�/��®/��� �/�U��~ ¾ �S� ¾�¾ ���]~ ¾ ¡ã��U{q��~qâ]��~}â��¦�9| ÷ç |�~q�t��| ¾ �S��~jãg�9���=| ¾ áJ|t� ¾ |��+�]~��;æ ä ���9{}� ç â]{Q�9{}|�ñ�ø Ñ ò á[������� ¾
áq�9|t�¦|t�9�9|����/� çÐ¾ |!�9{}|!�=���9|«���}�s��~q�+|�� ¸�ä ¦��`¬ ¬_öeô 3 �/|��U{q~}�]����â�ã����9{}|pñ�ø Ñ ò �U���q��� ¾ ¥ |t�9|«�t�sá��s¡���|����
�+�]�S� ç ~q���t�s�9��~}â���~o�Y�t��|��s�u��~}�]~cø ¸ ¬_ø öeö �=���}|�æ ) {}| ä}ô � �����9|��+�/|��ª�9{��s�sñ�ø Ñ òÙ¾!çÐ¾ |&�9{}|&~}�]~kø ¸ ¬_ø ö\ö
�¦�9| ÷jç |�~q�+ão¥�{}|�~ ¾ áJ|��t� * |����������+�U�s���«�9{��s�$¥�|t�U|�~}��� ¸ ¬_ø öeö �t�sá��s¡���| î |t¥ ��~��9{}| ) ä � � æ���~}|g�©���+�/���
��~j���]����|�����~=�9{}|����t�t���}|�~j��¥�� ¾ �9{��s� ±������ ¢�¸ �u¥ ¢ {}|������+��áq�/|t� ¾��©¬�¸ ø98�: ¾ ��¥�|t�9|�® � §��]~��9{q|���� ¾ �(���I~}�]~cø ¸ ¬_ø
öeö �����U�+�U�s�¦���9{q�s��� çÐ¾ ��¡J|��+�]~j�9���+�/|�� ç½¾ ��~}â=�S~}�]~kø ¸ ¬_ø ö\ö �=���}|�æ
]tÍ�¼ÊLÀ�Ë�¯�Ï]Æ}À�Ë¦ÉLÊ(Ð ö �}|�~j�9� * �t�s�9���]~����J�����U�+�U�s�¦��¥�� ¾ � ¾�¾ � ¾ �/|��S¡ã ¾ ã ¾ �/|�� ¾ �t������|�� ä�ä_ö/ïÊö ñ+ñ � |���|��+�/�9�]~���� ä ���Fø
�/�Zø ä ��� ö ~j�/|t�9�9��â]�s�9���]~ ïÊö �}|�~j�9� * �t�s�9���]~Hñ}����|�~q�����+ñ}�|���æ������U{4�+�]�������9���]~@�����U�+�U�s�¦�I¥ � ¾ | ÷ç ��áqáJ|���¥����9{���~ ö ñ+ñ
�/�U��~ ¾ áL�]~��}|t��æ�ñ}�U��|�~��q��ã��U���q�s� ¾�� ����t�s�/|��¤��~��9{}| ä z ä}ô.õ �[� * â]{j�/|t�������U�+�U�s�¦�t�������Sâ��9� ç ~�� ¾ ���/|���|+ê�|�� ç �/|
¥�{q�s�4� ¾ �t������|����±° ������� § ��������© �/�g�}|t�/|t�U����~}|������9{}|��9�s�Uâ�|t�=¡L|���~}â��9| î |��+�/|��Y�]~��9{}|����@�U�����s� ¾ �+�9|t|�~ ¾ � ¾
�¦�U��|�~q�q��ã$���'{}� ¾ �9����|�æ ) {}| ä�ä_ö �+�]�=áJ�]~}|�~j� � �9{}|���~��/|t�U�9��â]�s�/���û� ¾ |�~q� ¾ � ¾ ��â]~q�����/����~Q�����9¡J���U~}|=�����U�+�U�s�¦�
�/�$�}|t�/|t�U����~}|4��� ¾ ���}|�~j�9���_ã��I��~q�¤�9{q| ö ñ+ño�+�]�SáL�]~q|�~�����~ ¾ ¥�|t� ¾ ��� ��²�«����/©b�N³��&��© ¥����9{¤� ¾ |��+�9|t���+��q|�26�
~ ç �=|t�U���t������ã����}|�~j�9���¦ã��~}â�á ç � ¾ |4�9{q�s�'��{q��~}â�| ¾ �q������ã&��~q�Q� çÐ¾ ��¡J| ç á����]���q|��g��~��/�&�����U�+�U�s�¦� çÐ¾ ��~qâ ¾ |�� ç �9|
| ÷ç ��á��=|�~j�'á��U�������/���9� ¢ |t�s§�æ ö ���9{}|!�9|t� ç ��~ ¾ ��â]~q����� ¾ �s�������;�����4�sáqáJ|��s� ¾ �]~��9{}|«�U{q������|�~}â]��~}â������U�+�U�s�¦��r ¾
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��� ¾9ç ���I��� ¾ á����uã � �U�����s� ¾ �+��áJ|���æ ä �+�]�Sá��s�9��¡���|@�+��}|@{q� ¾ �/��¡L|@���]���}|�����~��/�S�9{q|@�+�9ãáq�/��â��U�sá�{���� ¾ ã ¾ �/|��E���
¡J���9{«�9{}|���{q������|�~}â]��~}â=��~q�«�9{}|��U| ¾ áJ�]~q�q��~}â4�����U�+���s�����/�Sá��9�� ç �+|��=������|�~q�q��ã��9| ¾ áJ�]~ ¾ |�æ

ä ~�ñ�ø Ñ ò r ¾«ä�ä}ö9ïÊö ñ+ñ ¾ ã ¾ �/|�� �t��~6��~��/|t�U�9��â]�s�/| ç½¾ ��~}âg�¦� ç �����}|�~��9� * �t�s�9���]~ ¾ ��â]~q��� ¾ ���!�=���}| ¾ æ ) {}|
�q�í§J|t�9|�~j�=�_ãáJ| ¾ ��� ö ñ+ñ ¾ ��â]~q��� ¾ áq�9�u�����}|$�Q�����U� �����9|�� ç ~q�q��~q�+ã�æ�å&��q| ö � ¾ �gâ�|�~}|t�U�������}|�~��9� * �t�s�9���]~
¾ ��â]~����q�9{q�s� áJ|t�U�S��� ¾�¾ |���|��+�9���]~���� Ô�Ò �+���}| ¾ æ ) ¥ �4å����}| ö �+���}| ¾ ¥�|t�U|��}| ¾ ��â]~q�s�/|�������� çÐ¾ |���~���� ô �s� �9{}|
�9���=|4�����9{}|S���t�t���}|�~j�té��]~}|4��������~ ¾ ���}|@�9{}| ) ä � � ��~q�¤�9{}|4���9{}|t���¦����� ç � ¾ ���q|�æ@å&��}| öeö � ¾ ��~g�����U�+�U�s�¦�@ø
¾ áJ|��t� * �����}|�~��9� * �t�s�9���]~S�=���}|��������u¥���~}â��9{}| ç½¾ |���� Ö ��: Õ 8@áL� ¾�¾ ��¡���|��+���}| ¾ æ(å&��}| öeöeö áq�9�u�����}| ¾ ��~}�]~ ¾ |�� ç �9|
�¦�U��|�~q�q��ã����}|�~j�9� * �t�s�9���]~«����¡J���9{��S�������9�s�9ã���~����t������������~«�����U�+�U�s�¦����~q�$¥�� ¾ ~}��� çÐ¾ |�����~«�9{q| ) ä � � æLå����}|
ö ¦ � ¾Þ¾ |�� ç �9|���~q��áq�9������}| ¾ {���â]{cø_�+�]~ * �q|�~q�+|����}|�~��9� * �t�s�9���]~����I������|�~q�q��ã4�9�s�9â�|t� ¾ æ ä �t�+�����q��~}â��/�4�9{}| ä}ô ���
�9{}|�áq�U�����s�9ã��S|���~ ¾ �������}|�~j�9����ã���~}â=�¦�U��|�~��q��ã������U�+�U�s�¦����~��9{}| ö �U� ÷ �<~}�Zø î ã�øv¶t�]~}|�¥ |t�9|@�/��¡J|@�=���}| ¾}ö ��~q�
ö ¦Ý��~!�9{q| ö ñ+ñ���~j�/|t�9�9��â]�s�9���]~«áq�9���+| ¾�¾ æ

��{�ã ¾ ���t���J���}|�~j�9� * �t�s�9���]~�� ¾ ��� ¾ �=���=áJ���9�9��~j����~�á��9|t��|�~��9��~}â4���U��|�~q�q��ã * �9|����t�t���q|�~�� ¾ æ ) {}| � �����9| ÷ç ���9|
�9{q�s���9{}|�á[������� ¾ áL|t�U�����U�N����� ¾9ç �������q|�~��9� * �t�s�9���]~������9{}|�áJ���/|�~j�9�������9{}�9|��s�tæ ) ��� ¾�¾ � ¾ ����~��9{q� ¾ ���}|�~��9� * �t�s�9���]~;�
�9{}|S±������ ¢¤¸ ��¥ ¢d¾ ¥ |t�9|����s� ¢ |��g¥����9{ ¾ ��ê&�_¥ �Zøv¡ã�øv�9{}�U|t|��¦�j��� ä �=|t�U���t��~ î �sâ ¾ æ ä ~ ä �=|t�����t��~ î �sâ$¥�� ¾
á�����~j�/|��!�]~!|����U{��}�j���u��]~!¡J���9{ ¾ áJ�]~ ¾ �]~ ¾ ��´��]~!�9{q|�~q� ¾ |��q��~q�!�]~!�9{}|�¡J|�����ã=���#|����U{�{q|������+��áq�/|t�.s Ñ ò u tvæ ä
î �sâ!{q���&¡L|t|�~����q�}|��&�/���9{}| ¾ ���}|����(|�����{ ¾ áJ�]~ ¾ �]~�¡L|��t� ç½¾ |@�9{q|@±������ ¢�¸ �u¥ ¢�¾ {�����¡J|t|�~&�9{}|@�9�s�Uâ�|t�����
¾ �S�����«ø_�s�U� ¾ â��9� ç ~q� * �9| ¾ |t��|t�����<�=�]~j�9{ ¾ ¡J|t�¦���9|�æ
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z2���9{4�������9{q| ¾ |��+�]~��/�9�]� ¾ ��~q���9{q� ¾ |����s¡J���U�s�/|��+�]~��/�9�]� ¾ �/� ç �+� ç �9| �/��áq�9���/|��+���sâ]����~ ¾ ���¦�U��|�~��q��ã * �9|����t�t���}|�~j� ¾ �
¥�{q���U{�¥ � ¾ �@¥�|����«ø ¢ ~q�u¥�~�{q�s¶��s�U�;�}{}��¥��+� ç �����9{}| ¾ {}����9�}�u¥�~����t� ç ���]~!���t��|��s������ã�¥����9{�������| ÷ç ��á��S|�~��
��áJ|t�U�s�9���]~q����½ äm¾ �9{}| ô {������U�S��~!�����9{}|@Ó]�]��~�� ô {q��|t� ¾ ��� õ �9�¨§ ¾ �����«�s���/|t���9{}|'���t�t���}|�~j�té

ö ~&á������+|�¥�|t�9|=~}����® çÐ¾ ���]~q|��L¡ ç ��� ¾ |t�U��| ¾ ��� ¾ �s��|tâ ç �s��� ¾ 2 ¾ �]�S|�{ ç �S��~;� ¾ �]�=|�áq�9���+|�� ç �����k�
¾ �]�=|��/|���{q~q���t����26�9{q�s�@¥ |t�9| ¾9ç áqáJ� ¾ |��¤�/��|�~ ¾9ç �U|���~����t�t���q|�~��������9{q� ¾ ~��s� ç �9|��+� ç ���Q~}|t��|t�
{��sáqáJ|�~;æ$¾(|t�t� ÷ç ���/|��t��|��s�U��ã��}�9{}| ¾ | ¾ �s�¦|tâ ç �s�U� ¾ �¦������|��;æ�¿

¬m¾ ��~}â õ ) ä å&�n�/� ç ~q�}|t� ¾ �9��~���¥�{jãY�9{q� ¾ ���t�t���}|�~j�����t� ç �9�9|��o��~q���/����|��s�U~ª{}��¥ �/��áq�9|t��|�~j� ¾9ç ��{
��� ¾�¾ | ¾ ��~Y�9{}|�� ç � ç �9|S�9| ÷ç ���U| ¾ �}|t�/|t���S��~q��~qâ«¥�{�ãg�9{q| ¾ | ¾ �s��|tâ ç �s�U� ¾ ¥�|t�9|!~}��� ¾9ç �t�+| ¾�¾ � ç � ��~�áq�9|t��|�~j�9��~}â
�9{}|�������|�~q�q��ã * �9|�æÀ¦(�s�U��� ç½¾ |+ê�á�����~��s�9���]~ ¾ �������9{}|«���t�t���}|�~j��{�����|!¡J|t|�~YáJ� ¾ ���/|��;æ&å�� ¢ ��~}â ¾ |�~ ¾ |�� ç �@���
�9{}| ¾ |��+�]~ î ���+�9��~}â�|+ê�á�����~q�s�9���]~ ¾ ��~q� ç ~q�}|t� ¾ �9��~q�q��~qâ'�9{}|����t�t���}|�~j��áq�9���+| ¾�¾ ��~j���]����|��;�q��~q�t� ç �q��~}â'~}�����]~q��ã
�©����� ç �9| ¾ ������~q�q������ ç ��� ¾ ã ¾ �/|��Ý�+�]�SáL�]~q|�~�� ¾ ¡ ç �#�9{}|��}ã ¾ � ç ~q�+�9���]~�������~j�/|t�U���+�9���]~ ¾ ��~q���S� ¾ �+�]��� ç ~����t�s�9���]~ ¾
¡J|t�_¥ |t|�~��+�]�=áJ�]~}|�~j� ¾ �j�9| ÷jç ���9| ¾�ç ~q�q|t� ¾ �9��~q�q��~}â��9{q|��9�]��|�á�����ã�|��S��~S�9{q� ¾ áq�9���+| ¾�¾ ¡ã�|����U{����L�9{q|�|���|��=|�~j� ¾
�����9{}| ¾ �s�¦|t�_ã$�+�]~j�/�9�]� ¾ �/� ç �+� ç �9|���~!á[�����+|'�s���9{}|��9���=|�æ

) {q|'~}|+ê�� ¾ |��+�9���]~&�+�]~��9����~ ¾ �S�}| ¾ �+�U��áq�9���]~!�����9{q|�áq�9�uê������s�/|�|t��|�~�� ¾ ��~j���]����|�����~«�9{}|'��� ¾�¾ æ ) {q|�~«�9{}|
õ ) ä å��K��~�����ã ¾ � ¾ áq�9���������~}â4��~$|+ê�á�����~q�s�9���]~!����¥�{jã��9{}| ¾ |�|t��|�~j� ¾ ���t� ç �9�9|���� ¾ áq�9| ¾ |�~j�/|��;æ
Á/Â��¸Â(Ã ��i]^#Ä�\ëc6X[Z�pYx4Å#p�`#Z�Ú
) �s¡���| ò æ Ö ���9� ¢ |�~K���U�]� �9{}|«� £ �t����� ä �t�t���}|�~j� ö ~j��| ¾ �9��â]�s�9���]~ª± �]�s�U� � |táJ���9�t� ¾ {}�u¥ ¾ ���9���=|�����~q|������9{}|
���+�9���]~ ¾ ����|����U{$���<�9{}|��S����~����+�/��� ¾ ��~��9{}|�áq�9�uê������s�/|�|t��|�~j� ¾ 2o�9{q| ä z ä}ô.õ �}�9{q|�ñ�ø Ñ òÙ¾ �[��~q�!�9{}|�±������ ¢
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¸ ��¥ ¢�¾ æ ö �(����ã=��� ¾ ��¡J|�{}|���áq� ç �j�/���9|t�¦|t��¡���� ¢ �/�iñ���â ç �9| ò æ Ñ ��¥�{q���U{=�+�]~j�9����~ ¾ ���S�sá����[�9{}|��s�U|�� ¾ {}��¥���~}â
�9{}|��U|����s�9����|������t�s�9���]~ ¾ �����9{}|'���=áJ���9�9��~������+�9������9��| ¾ æ

ä ���/|t�=�U|��+|������~}â���¡q����| * ~}â$�]~ð�9{q|!����ã�r ¾ �S� ¾�¾ ���]~;���9{}| ä z ä}ô.õ �/�j� ¢ �s§o�¦�9�]� ö ~��t���U��� ¢gä ���=±�� ¾ |�æ
z2{}|�~=�9{}|tã4�s�9�U����|��4�]~ ¾ �9�s�9���]~S��~q� ¾ �9�s�9�/|��=�/���/�U��� ¢ �����U�+�U�s�¦�t�]�9{}| ä z ä}ô}õ�¾9ç �9��|���������~q�+| ¾ |��+�9���]~S~q���9���+|��
ç ~q���}|�~��9� * |����U���q�s�(�9|t� ç �U~ ¾�� �¦�9�]� �9{}|�± ����� ¢=¸ �u¥ ¢�¾ ��æ ä v¯���U��|�~q�q��ã�â�|�~q|t�U���Ôw��/�U��� ¢S¾ ã��'¡J�]�}¥�� ¾ � ¾�¾ ��â]~}|��
�/���9{q|������U�+�U�s�¦����~��ª���s¡J|���|��ª� ¾ÖÕ ���q|�~}���9��~}â��Y{}|������+��á��/|t��æ ) {q|�±������ ¢ª¸ ��¥ ¢�¾¤� ���sâ]��|añ�����â]{����=���s�/|t�
|�~j�/|t�9|��6�9{}| ) ä � � � ~}�Zø î ã�¶t�]~q|��=�9{}�U� ç â]{×n��s�/| Ñ ���U{}|�� ¢ |�����~ª¥����9{ª�9{}| ä z ä}ô.õ �+�]~��/�U�]����|t� ¾ ¥�{}�
��~q~}���9�s�/|��¤�9{q|@�/�U��� ¢ ¥����9{��9{}|4���}|�~j�9� * |t�ÙØ�Ø�ÚDÛs�;��~q� î |t¥Ý�/�{5;� ¢ { ç æ ) {}|@±������ ¢&¸ ��¥ ¢ á�������� ¾ �q���&~}���
�U{���~}â�|��9{q|���� ö ñ�ñ ��ö �}|�~j�9���¦ãCñ}�U��|�~q������ñ}�|���å����}| ö �+���}|�é ) {}|��+��}|������������}�¦�U��|�~q����ã * ê�|��cøv¥���~}â������U�+�U�s�¦�
î ã���~}â���~ ) ç � ¢ |tã��]~��9{q�s������ã4¥ � ¾ Ö�Ò ��~��=�9{}|��+���}|��¦�����9{q| ) ä � � ¥�� ¾xò Ò æ ) {}|tã4��� ¾ �'�U|��S����~}|��=�]~��9{}|
|�~cøv� ç �/|4�U���������¦�9| ÷ç |�~q�+ã$��~ ¾ �/|����&�����U{q��~}â]��~}â��/���9{}|����U| ÷jç |�~��+ã$�/��¡J| çÐ¾ |�����~$�9{q| ) ä � � æ[z2{}|�~��9{}|
{}|������+��áq�/|t� ¾ ����~q�}|��$�s�.5J� ¢ { ç �[�9{}|������U���q�s����~�� ö ñ+ñ ��ö �q|�~��9���¦ãpñ}�U��|�~��$����ñ}�j|����9|t� ç ��~ ¾ �]~&�9{}| ä z ä}ô.õ
�U���q�s� ¾ �+��áJ| ¾ �©���}|��;æ ) {q���9�ëã��S��~ ç �/| ¾ ���s�/|t�������sâ]��|>ñ�����â]{����9|táJ���9�/|����9{}|������q|tá��s�9� ç �9|'���9�]�Ü5J� ¢ { ç �/���9{}|
ä z ä}ô.õ ��~�� ¾ �������9{}|tã�¥�|t�9|�|�~}�U� ç �/|����U�]�ÞÝ �~ßà�©D���4� �+���}|�~q���=|��¦����5J� ¢ { ç ���/�Iá ß�âN�S� �+���}|�~q���=|��¦���
ö �9¡����k���=�/��¥�~��}|t|tá&��~!�9{}| ) ä � � ��æ ) {}|�|�~}�9� ç �/|@�+�]~��/�9�]����|t���9|���~����9���s�/|��!�/�U��� ¢ ��~qâ=�����9{q|'{}|������+��á��/|t� ¾ æ

) ¥ �,ñ�ø Ñ òÙ¾ ¥ |t�9|��9� ¾/¢ |����9{q�s������ã«�/��¡L|@�9{}| * � ¾ ���������+�U�s������~$�9{q| ) ä � � ��~q�&�/� ��� ® ß § ßÔã�� ��� � �U{q|�� ¢
�¦����{q� ¾ �9����|4�����U�+�U�s�¦����¡J|t�����9|����9{}|t���+�]�������9���]~¤�����U�+�U�s�¦��|�~j�/|t�9|��¤�9{}|=�s�9|���æ ) {}|Hñ�ø Ñ òÙ¾ �9|����U{}|��Q�9{}|���� * ~q���
�U{q|�� ¢ áL�]��~��S¡J|t�¦���9|«|�~j�/|t�U��~}âg�9{}| ) ä � � �sáqáq�9�uê����S�s�/|���ãð��~ª{}� ç �S�s�¦�/|t���9{}|${q|������+��áq�/|t� ¾ {�����|�~��/|t�U|��;æ
) {}|tã!� ç ��~}|��$�]~������<�+�]�@¡��s� ¾ ã ¾ �/|�� ¾ � ¾ ¥����9��{}|��$�9{q|���� ö ñ+ñKå&��}| ö �+��q|'�¦�9�]� Ö�Ò �/� ò Ò �J��~q� ¾ ¥����9��{}|��
�/�S�9{}| ) ä � � �U���q���=�¦�9| ÷ç |�~q�+ã�æ ) {}|tã��9|táJ���9�/|��$�9{}|�����|�~j�/�9ã!��~��/�=�9{q| ) ä � � �/�S�9{q| ä z ä}ô.õ æ

ä ���9{q� ¾ áJ�]��~j�t���9{}|�±������ ¢�¸ �u¥ ¢d¾ r�����q�s����~q� ö ñ+ñ��+�]~j�9���+� ¾ �©���}|��!� ¾ �9{q|�{}|������+��áq�/|t� ¾ |�~��/|t�U|����S� ç ~cø
�9����~}� ç½¾ �/|t�9������~;æ ) {}| ä z ä}ô}õ �+�]�=á ç �/|t���+�]~��9��~ ç |��@�/���S�u��|��9{}|�{}|������+��áq�/|t�#�/�U��� ¢�¾ �]~@�9{}|������q�s����� ¾ á����uã
�s���9{}|@��� ¾ � ¢ ~}�u¥�~ ¾ áJ|t|�����~q���q���U|��+�9���]~;�q¡ ç ���9{}|����}|�~j�9����ã���~}âXä ¾ ã��@¡L�]� � ������{}|������+��áq�/|t�û���]~&�9{}|@�/�U��� ¢
¥�� ¾ ~}�����]~}â�|t���q� ¾ á����uã�|��;æ ) {}| ä�õ � á[�����+|��K��~`v/�s�/�/|�~��9���]~6�s�9�9��¥�w �©ç½¾ |����/��áJ�]��~j�=� ç ����~o�s�9|��Q���
��~j�/|t�9| ¾ �����]~��9{}| õ è�r ¾Ý¾ �+��áJ|��s���9{}|�áJ�]��~j�����#�9{}|�± ����� ¢�¸ ��¥ ¢ r ¾ ��� ¾ � ¢ ~}��¥�~!����t�s�9���]~;æ ) {q� ¾ ���s�9â�|��s�9�9��¥
� ¾ ���t�+�]�=á���~���|���¡jã���¡�����~ ¢ ��~}â$����|t�9�=����â]{��@�]~ð�9{}| õ è�r ¾ �+�]~ ¾ �]��|�æ ) {}| õ è �q���Y~}���=��� ¢ ~}�u¥���|��}â�|«�9{}|
�s�9�9��¥���~q���s�¦�/|t� ¾ �íê��_ã ¾ |��+�]~q� ¾ �j¡J���9{��9{}|��s�9�9�u¥2��~q���9{}|�����â]{���¥�|t�U|�� ç �/�]���s�9���t������ãS�}�U��áqáJ|��;æ ) {}| ä�õ �
�9{}|�~$���s® çÐ¾ �/|��«�9{}| ä z ä}ô.õ r ¾ �U���q�s���/���}|t�/|��+� ¾ ���u¥�ø_�S�u����~}â=��¡�®/|��+� ¾ æ

± |t�¦���9|�|�~j�/|t�U��~}â��9{}| ) ä � � ���9{q|���|����Cñ�ø Ñ ò á����������U{q|�� ¢ |�����~�¥����9{��9{}| ä}ô �Y��~q�4¥ � ¾ �/�]���4�9{}|t�9|�¥ |t�9|
~}�&�9|���|t�s��~����U{q��~}â�| ¾ �¦�9�]� á��9|t���� çÐ¾ ��ã�¡q�U��|t�¦|��Q��~q�����U���s�9���]~ � v/~}|tâ]�s�9����|!¥ ���U� ¾ w���æ�ñ�����|��S��~ ç �/| ¾ ���s�/|t���
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�9| ¾ �����L�9{}|���~j�/|t�9�9��â]�s�9���]~ � Ö �/� òY¾ |��+�]~�� ¾ ����� ¾ �����4�9{}|��9�s�9â�|t��¥�� ¾ ~}��� ¾\÷jç �u¥ ¢ ��~}â�å����}| ö ¦@æ ) {}|���|����Cñ�ø
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Pending, Unevaluated symbol in vicinity

TAOR controller responds "Clean there"

Enroute controller initiates "Unknown,

Black Hawk IFF and radar returns fade

"H" ceases to be displayed on SD’s scope;

AWACS departs Incirlik AB

AWACS declares "on Station." 
Surveillance section begins tracking a/c

"H" character programmed to appear on
senior director’s scope whenever Eagle
Flight’s IFF Mode 1, Code 42 is detected.

Enroute controller answers Black Hawks.  
Track annotated "EE01" for Eagle Flight

Black Hawks’ radar and IFF returns fade

Enroute controller interrogates F−15s 
IFF Mode IV

attempts IFF interrogation

detection settings

"EE01" symbol dropped by AWACS

contact at 40 NMs
F−15 lead reports radar

vicinity of F−15’s reported radar contact
Intermittent IFF response appears in

"H" symbol reappears on SD’s scope

F−15s with "Hits there."

Black Hawk IFF response becomes more
frequent.  TAOR controller responds to

NMs)
(radar return approx. 20 
F−15 lead calls "Contact"

radar returns intermittent
Black Hawk IFF response continuous;

of Black hawks IFF/radar returns;

AWACS receives Black Hawks’ radio call.

F−15s depart Incirlik AB

pass; calls "Tally two Hinds?"

pass; calls "Tally Two."

AWACS

 0728

F−15s

Black Hawks hit by missiles

Black Hawks depart Diyarbakir

BLACKHAWKS

Black Hawks call AWACS on enroute
frequency at the entrance to TAOR

Black Hawks land at Zakhu

Black Hawks call AWACS to report
enroute from "Whiskey" to "Lima"

Black hawks enter mountainous
terrain.

F−15s check in with AWACS

Enroute controller reinitiates EE01 symbol 
to resume tracking.

"H" begins to be regularly displayed on
SD’s radar scope 

F−15 lead "visual" with a
helicopter at 5 NM

F−15 lead conducts ID

F−15 wing conducts ID 

F−15 lead instructs wing to
"Arm hot"; calls AWACS and
says "engaged"

F−15 pilots fire at helicopters
helicopter

F−15s enter TAOR and call
AWACS 

F−15s check in with ACE

on enroute frequency

AWACS radar adjusted to low velocity

0616

0436

0621

0722

0721

0723

0724

0725

0726

0727

 0728

 0728

 0729

Black Hawk’s radar and IFF contacts fade;

computer symbol continues to move at last
known speed and direction.

ASO places arrow on SD scope in vicinity
of Black Hawks’ last known position

Arrow drops off SD’s display

ACE replies to F−15s "...negative words."

0720

0522

0545

0635

0624

0654

0655

0636

0705

TIME

 0730

0711

0713

0715

0714

ñ���â ç �9| ò æ Ö é ) {}|�áq�9�uê����S�s�/|'�U{q�9�]~}�]����â]���t���I|t��|�~�� ¾ ��|����q��~qâ��/���9{}|����t�t���}|�~j�tæ
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{q���¤�U�����s���9|t� ç �U~ ¾ �]~Q{�� ¾Y¾ �+��áJ|S�s���9{}| ¾ áJ��� � v/{q��� ¾ �9{}|t�9|+w���¡ ç ���q����~}������~q�����t�s�/|4�9{q�s���9{}| ¾ |=�9|t� ç �U~ ¾
�S��â]{j�4¡J|��¦�9�]� �¤�¦�U��|�~q�q��ã¤�����U�+�U�s�¦�tæ ä �S�9{q� ¾ áJ�]��~j�t���9{}|$±������ ¢�¸ ��¥ ¢
ö ñ�ñ×�9| ¾ áJ�]~ ¾ |�¥�� ¾ �+�]~j�9��~ ç � çÐ¾
¡ ç �4�9{}|«�����q�s�=�9|t� ç �U~ ¾ ¥ |t�9|$��~j�/|t�U�S���/�/|�~��tæ ) {}|!|�~}�U� ç �/|$�+�]~��/�U�]����|t�=á������+|�����~·v ç ~ ¢ ~}�u¥�~I�(áJ|�~q�q��~}â}�
ç ~}|t�s��� ç �s�/|���w@�/����� ¢Î¾ ã��'¡J�]�;��~��9{}|��s�9|��S���#�9{}|�{}|������+��áq�/|t�+r ¾ �U�����s����~q� ö ñ�ñ��9|t� ç �U~ ¾ ��~q�«�s�/�/|��=áq�/|����/�
�S� ¢ |'��~ ö ñ+ñð���}|�~j�9� * �t�s�9���]~;æ

) {q|���|����
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�9| ¾ áJ�]~ ¾ |��]|+ê|�� ç �/|����'�� ¾Uç ���}���}|�~j�9� * �t�s�9���]~Sá�� ¾�¾ �/���+�]~ * �U�·�9{��s���9{}|��9�s�Uâ�|t��¥�� ¾ {}� ¾ �9����|�2o�9{}|�~}|+ê� ¾ �/|tá
�9| ÷ç ���9|�����~��9{}|�� ç ��| ¾ ���<|�~}â]�sâ�|��=|�~j�tæ ¸ | ¾ �u¥2¥�{q�s��{}|��9{q� ç â]{�� ¥ |t�9| ö �U� ÷ �[{q|������+��áq�/|t� ¾ æ ¸ |�á ç ����|��=� ç �
{q� ¾ v¯â��j���}ã=¡J�� ¢ w'¥����9{������U�+�U�s�¦��á����+� ç �9| ¾ ��~����t���U{}|�� ¢ |��!�9{}| ¾ ����{}� ç |t�/�/| ¾ ����~q�����}|�~j�9� * |��S�9{q|�{}|������+��áq�/|t� ¾
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ö ~��9{}|��¦�]������¥���~}â���~q����ã ¾ � ¾ �j�9{}|�¡�� ¾ �����©����� ç �9| ¾ ��~q�!�}ã ¾ � ç ~q�+�9���]~q���[��~��/|t�����+�9���]~ ¾ ��|����q��~qâ'�/�4�9{}|���� ¾�¾ �s�
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) {}|��©���+���9{��s�(�9{}|�å&��q| ö ¦ ö ñ�ñ¤â]�u��|���~���~��/|t���S���/�/|�~j�(�9| ¾ áJ�]~ ¾ |�{q� ¾ ~}|t��|t��¡J|t|�~S�+�]�=á[��|t�/|���ã�|+êá�������~}|��;æ
è òJö���ÿ%ü¸"�ú�ÿ$m;ó��<õ���ÿ�ô¯ù+�uÿ�úsó��ÿY�íù�ü<õ��¨ÿ/é��(Í	ê�ø÷ÿ/ó����¨ö÷ø÷ù�õ�m��¨ö÷ø÷ÿ�òJö���ÿ%ü�ò�mJù���ÿ%ú¨ù�õvÿ���õ��¨ÿYmIöýúb���¨ö÷ø÷ù�õ	 
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ëbì,íÔî9ïRð ñ�î�í9ò ñ�ìàð î�ò ó9ï�ô ñRõªò î9ö�ìÔî�íà÷�ø
ù=ñ,ð9ú�ö�ìÔó,û�ü�ô íÔý�ë�þ�ÿ���� ���&÷�ñ,ï9î9ú

ÿ#íbï�ô õ õ î�ò î�íàð�ò ó9ï�ô ñ�õ�ò î,ö�ìàî�íÔ÷�ô î9ú
�=ú�ô íàý�ï�ô õ õ î�ò î�íÔð�� ���&÷�ñ9ï,î9ú

� íÔ÷�ñ��
	Ôó,ðªô �� î�ò ó9ï�ô ñ,ú�� �=þ����
����� �
���
� íÔð î�ò�ò ì	Ôð�ô ñ�íÔú~ï�ìÔî�ð ñ�ð î�ò�ò ó�ô í

UH-60 (Black Hawk) helicopters

Physical Process

F-15 Lead
F-15 Wing�=ú�ô íàý��=ó���î
�#ì9ô ÷�ü&ò ó,ï�ô ñ��bñ9ï,î

Failures:
Dysfunctional Interactions:� íÔ÷�ñ��
	Ôó,ðªô �� î�ò ó9ï�ô ñ,ú�� ó9ú�ø�íÔ÷��9ò ñ�íÔñ�ìÔú&î��ñ�� ìàðªô ñ�í��

� ���&ú=ô ý�íÔó���ô íà÷�ñ��
	Ôó9ð�ô �9ô � ô ð�ô î9ú
 bô õ õ î�ò î�íÔð�ò ó9ï�ô ñ�õªò î9ö�ìÔî�íÔ÷=ô î9ú
��í!�=ô ò ñ�í��bî�íÔð ó���ô íàð î�ò õ î�ò î�íà÷�î�û�ô ð"�b÷�ñ��
��ì9í,ô ÷�ó9ð�ô ñ�í

ù=ñ�íÔî�î�#�÷�î�	Ôð�	àî�ò$�Ôó�	Ôú&õ ñ�ò�ð%�àî�ì9íàî�#�	� ó�ô íÔî9ï'&bñ9ï9î�� �(	9ò ñ��� î��

ñ���â ç �9| ò æ ò é ) {}|���{�ã ¾ ���t���')I|t��|��;�����9{}| ä �t�t���}|�~j���(�U��+| ¾�¾ æ

�(��|�~K�s���/|t�S|+ê��/|�~ ¾ ����|$| ÷jç ��á��=|�~j�4�/|��s�U�}�u¥�~ ¾ ��~q�ð�9|t|�~����+�9�=|�~�� ¾ ¥����9{ð�9{}| ¾ ���=|7ñ�ø Ñ òÙ¾ ��~q���q��§L|t�9|�~j�
±������ ¢�¸ �u¥ ¢�¾ ��~}�¤�]~}|!{q� ¾ ¡J|t|�~��s¡[��|��/�¤|+ê�á�������~Y¥�{jãQ�9{}|�ñ�ø Ñ òaö ñ+ñÝ��~��/|t�U�9��â]�s�/���S�q����~}�����9|��+|�����|$�
å&��}| ö ¦m�9| ¾ áJ�]~ ¾ |Ws Ò :D:Dtvæ ) {q| ä �t�t���}|�~j� ö ~j��| ¾ �9��â]�s�9���]~«± �]�s�U���9|táJ���9� ¾ �9�s�/| ¾ �9{q�s�té.v ) {q|��9|�� ¾ �]~��¦�����9{}|
ç ~ ¾Uç �t�+| ¾�¾ � ç �qå&��q| ö ¦m��~��/|t�U�9��â]�s�9���]~��s�/�/|��=áq� ¾ �t��~q~}��� ¡J|�| ¾ �9�s¡���� ¾ {}|��;�]¡ ç �(¥�� ¾ á��9��¡��s¡���ã4�s�/�/�U��¡ ç �9�s¡���|
�/���]~}|����4�=���9|S�����9{q|��¦�]������¥���~}â«�©���+�/��� ¾ é=��~q�+���U�9|��+� ¾ |���|��+�9���]~�������~��/|t�9�U��â]�s�9���]~Y�S��}| ¾ �#�©� ç ���ëã¤�����Føv�/�Zø
��������~j�/|t�9�9��â]�s�/��� ¾ ����~q�+���9�9|��+�9��ã����]���}|�� ö ñ+ñ6�/�U��~ ¾ áJ�]~q�}|t���+���}| ¾ �<â]�s�9¡�����~qâ���� |���|��+�/�9�]~����4�9| ¾ áJ�]~ ¾ | ¾ �<��~q�
��~j�/|t�U�S���/�/|�~j����� ¾�¾ ��������~}|�øv����ø ¾ ��â]{j� �����q�s���+�]~j�9���+�tæ�w�*

) {q|t�9|�¥�|t�9| ¾ |t��|t�U���I�}ã ¾ � ç ~q�+�9���]~q���J��~j�/|t�U���+�9���]~ ¾ ��~q�«�+�]�S� ç ~q���t�s�9���]~���~q���}| ÷ç ���t��| ¾ ���=�]~}â=�9{q|��+���Fø
�9|��+�9��ã¤��áJ|t�U�s�9��~qâ������U�+�U�s�¦��| ÷ç ��á��S|�~��tæ ) {}|��S� ¾ �'��¡���� çÐ¾'ç ~ ¾ �s��|���~��/|t�����+�9���]~Q¥�� ¾ �9{q|S�9|���|�� ¾ |������_¥ �
�S� ¾�¾ ����| ¾ ��~��9{}|=�q���9|��+�9���]~������_¥ �«���U��|�~q�q��ã«�����U�+���s���t�;¡ ç ���9{q|t�9|4¥�|t�9|=��� ¾ ���¦� ç ����¡ ¾ �9���t��| ¾ �/�!�9{}|=�_ãáJ|����
* â]{j�/|t�,+j{}|������+��áq�/|t���+�]�S� ç ~q���t�s�9���]~ ¾ �9{q�s������â]{���{�����|'á��9|t��|�~��/|��$�9{q�s���9|���|�� ¾ |�æ

Ñ æ ) {}|�±������ ¢�¸ ��¥ ¢d¾ ��~q��ñ�ø Ñ òÙ¾ ¥ |t�9|��]~!�q�í§J|t�9|�~�� �U���q���@�¦�9| ÷ç |�~q�t��| ¾ ��~q���9{ ç½¾ �9{q|�á[������� ¾ �+� ç ���!~}���
¾ áL|�� ¢ �/�&|����U{����9{}|t�4���@{q|��s�@�9{}|��/�U��~ ¾ ��� ¾�¾ ���]~ ¾ ¡J|t�_¥ |t|�~����9{}|t� ¾ ��~j���]����|�����~g�9{}|���~q�t���q|�~��t���9{}|
�S� ¾ ���+�U���9���t���L����¥�{q����{�¥�|t�9|��9{q|������q���4�/�U��~ ¾ ��� ¾�¾ ���]~ ¾ ¡J|t�_¥ |t|�~«�9{}|��ë¥��Vñ�ø Ñ ò á[������� ¾ ��~q��¡J|t�_¥ |t|�~
�9{q|���|����añ�ø Ñ ò á[����������~q�&áJ|t� ¾ �]~q~q|��;�]~�¡J�]�s�U�&�9{}| ä z ä}ô.õ æ ) {}|�± ����� ¢�¸ ��¥ ¢�¾ �J���t�+���U�q��~qâ��/���9{}|
ä ���U�+���s��� ô �]~j�/�9�]�<�����}|t��� ¾ {}� ç ����{�����|�¡J|t|�~$�+�]�S� ç ~q���t�s�9��~}â4�]~«�9{}| ) ä � � �¦�9| ÷ç |�~q�+ã�æ õ �/��á�á���~}â
{q|t�9|���~������� ¢ ��~}â��]~q��ãS�s� �9{�� ¾ ��|t��|��v������sáqáJ|��s� ¾ �9{q�s���9{}|�±������ ¢�¸ ��¥ ¢ á�������� ¾ ¥�|t�9|��s� �¦� ç ������~�~}���
��{q��~}â]��~qâ«�/�«�9{}| ) ä � � ���U| ÷jç |�~��+ã��I¡ ç ����~¤|+ê}���S��~q�s�9���]~¤��� �9{}|={q��â]{q|t����|t��|�� ¾ �����+�]~j�/�9�]��áJ�]��~j� ¾
�/���S�q�í§J|t�9|�~j���+�]~q�t� çÐ¾ ���]~;æ

Ò æ�����|�~Y�����9{}|tãg{q����¡J|t|�~g�]~��9{q| ¾ ���=|����9| ÷ç |�~q�+ã����9{}| ä ���iñq���U�+| * â]{��/|t�4�����U�+�U�s�¦��¥ |t�9|S| ÷ç ��áqáJ|��
¥����9{ ¸�ä ¦��^¬ ¬}öeô 3 öeö@�©¸ ¬_ø öeö ���U���q��� ¾ �L¥�{q����|@�9{}| ä �U�@ã&{q|������+��áq�/|t� ¾ ¥ |t�9|S~}���tæ ) {}|4�]~q��ã$¥���ã
�9{q|nñ�ø Ñ ò ��~q�!±������ ¢�¸ ��¥ ¢ á�������� ¾ �+� ç ����{q�u��|��+�]��� ç ~����t�s�/|���¥�� ç ����{q�u��|�¡J|t|�~����;�9{}|�ñ�ø Ñ ò á[������� ¾

- òU��ÿ�£Lù�����óUú��uÿ%ü	�/./�y Iü��¤��ö÷ú10��uüvù���ÿ�ù'�-¦ÿ¯ô%õvÿ	�@õvù�õ��¨ö��¸�kÿ¯útõvÿ¯ú�ô¯ÿ� 32#ÿ�óUü���¨ÿ	�'õ��sóUõ�ú¨ù�õ���ö÷ú���ö÷ú'õ��¨ÿ�ÌLùûóUü(�@üvÿ,��ù�ükõ
�����b��ù�ükõvÿ	��õ��¨ÿ)��ù����kö�'¨ö÷ø÷ö õ���õ��sóUõ<õ��¨ÿ�ô%ù+��ÿ��L�só�
'�ÿ¯ÿ¯ú�ø÷ù+ó��ÿ	��ö÷úb��üvù���ÿëüvø���ó�ú���õ��só9õ�ö õLm;ó�<ô¯ø÷ÿ/ó9ü�õ��¨ÿ) Iü��¤��ô%üvÿ,m��LmJÿ%üvÿ(ú�ù�õ
óUõ���ó��ø õ�ö÷ú�õ���ö�����óUõkõvÿ%ü	 SòU��ÿ4./�X£Lù�����ó�ú���ÿ%ü ö÷úÖ£���öýÿ9���50���üvù��ÿ��Ló��üvÿ%ÿ	�NmIö õ��7�¨ö���þ�ö÷ÿ,m¸ 7 #ø õ���ù������õ���ÿ�øýóUú����¨ó��ÿ�ö÷ú
õ��¨ÿ�ù���öýú�ö÷ùûú�mJó��ú¨ùUõ(ô9�¨ó�úb�ûÿ	�&�jõ���ÿ�£Lù�����óUú���ÿëü	�6./�y Iü��¤��öýú10��uüvù���ÿ����vó�ö��4��ö���ô¯ùûú�ô¯ÿ%üvú��/mLÿ%üvÿ�ó��b�uüvÿ����kÿ��4'�ÿ¯ô/ó����kÿ õ���ÿ
ô¯ù���¨øýó�ö÷útõ��só�l'�ÿ¯ÿ¯ú�öýú�ô¯ø����uÿ	��ó��#óUú�óUõkõ_óUô9�b��ÿ¯útõJõvù õ���ÿ)ÌLù+ó9ü(��üvÿ���ù�ükõ	 
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¾ ¥����9�U{q|��$�/��~q�]~cø ¸ ¬ �=���}|�æ ) {}|�áq�9���+|�� ç �U| ¾ �9{}|'á[������� ¾ ¥ |t�9|�â]����|�~&�/���¦�]������¥ �q����~}�����/|����<�9{}|��
�/���}� ¾ �}æ ö ~«�¦���+�t�L¥����9{$�9| ¾ áJ|��+���/�S�9{}|@�_¥ ��{}|������+��áq�/|t� ¾ �9{��s��¥ |t�9| ¾ {}�����}�u¥�~I�q�]~}|@�+�]~j�9����~}|��&��~
� ç �9�q�s�/|�����|t� ¾ ���]~��t������|�� ¸ ¬_ø ö �j¥�{q����{=¥�� ¾ ~}��� �+�]�=á��s�9��¡���|�¥����9{ ¸ ¬_ø öeö æ ) {}|����9{}|t� ����� | ÷ç ��áqáJ|��
¥����9{ ¸ ¬_ø öeö ��¡ ç �=¡J|��t� çÐ¾ |$~}���������������9{}| ä �U�'ã�{}|������+��áq�/|t� ¾Â¾9ç áqáJ���9�/|�� ¸ ¬nø öeö � ô ñ ä}ô �9|t� çÐ¾ |��
�/��áq�9������q| ä �U�@ã«{}|������+��áq�/|t����áJ|t�U�s�9���]~ ¾ ¥����9{!�9{q|'~}|��+| ¾�¾ �s�Uã!�+�Uãjáq�/��â����sá�{q��� ¾9ç áqáJ���9���U| ÷jç ���9|��!�/�
¾ ã~q��{}�9�]~q��¶t|��9{}|������U���q��� ¾ ¥����9{!�9{}|����9{q|t����� ô �+�]�=áJ�]~}|�~j� ¾ æ
ö �L�9{}|���¡�®/|��+�9����|����J�9{}|����t�t���q|�~�����~�����ã ¾ � ¾ � ¾ �/�'� ¾�¾ ��â]~=¡������=|��]�9{}|�~=�9{q|��q�í§J|t�9|�~��������q�����¦�9| ÷jç |�~q�t��| ¾
~q���/|��o��~o� ç �'¡J|t� Ñ �s¡J�u��|¤�+� ç ���K¡L|&�+�]~ ¾ ���}|t�U|��K���9�U|���|t�¨��~j�S¡J|��t� çÐ¾ |��9{}|��q�í§J|t�U��~}âg�/|���{q~}�]����â�ã
�S|���~����9{q|tã��+� ç ���g~}���'{q�u��|��+�]�S� ç ~q���t�s�/|��g|t��|�~Y�����9{q|tã�{q���¤¡J|t|�~¤�]~g�9{q| ¾ ���=|S�¦�9| ÷ç |�~q�+ã�æ ö �
�9{q|���¡�®/|��+�9����|��{q�u¥ |t��|t���� ¾ �/�@��|��s��~=|�~}� ç â]{=�/�@áq�9|t��|�~j�(� ç � ç �9|����t�t���q|�~�� ¾ �j�9{}|�~S�9{q|��q�í§J|t�9|�~j���U���q���
�¦�9| ÷ç |�~q�t��| ¾ �s�9|��9|���|t�s��~��tæ

Ô æ ) {}|@±������ ¢�¸ �u¥ ¢�¾ ¥ |t�9|4~}��� ¾e÷jç ��¥ ¢ ��~}âS�9{q|@�9| ÷ç ���U|�� ö ñ+ñoå����}| ö �+��}|@�������9{}� ¾ | î ã���~}âS¥����9{q��~
�9{q| ) ä � � æ ) {}|
n ä ���9|táJ���9� ¾ �9�s�/| ¾ �9{q�s��±������ ¢�¸ �u¥ ¢ á�������� ¾ �/�]���S�9{q|��´�9{}|tã=�U� ç �9��~}|���ã çÐ¾ |����9{}|
¾ ���=|�å&���}| ö �+���}|'�¦����� ç � ¾ ���}|'�9{}| ) ä � � ¥�{q����|���áJ|t�U�s�9��~}â�¥����9{q��~!�9{q| ) ä � � ��~q��~q���]~}|4{q���
���q�� ¾ |��«�9{}|��²�9{q�s������¥ � ¾ ��~q�+���9�U|��+���/���}� ¾ �}æ�± ç �t���sâ]����~;�q�9{q|�¥��9�]~}âSå&��q| ö �+���}|'� ¾ �]~q��ã�á��s�9�
�����9{}| ¾ �/���9ã�æ
) {}| ä �t�t���q|�~�� ö ~���| ¾ �9��â]�s�9���]~«± �]�s�U�!�9|táJ���9���+�]~q�t� ç �}|����9{q�s���9{}| çÐ¾ |����<�9{}|���~q�+���9�9|��+��å&��q| ö�ö ñ+ñ
�+���}|$¡ãð�9{}|$±������ ¢ª¸ ��¥ ¢d¾ ¥ � ¾ �9| ¾ áJ�]~ ¾ ��¡[��|��¦���S�9{}|�ñ�ø Ñ ò á�������� ¾ r��¦����� ç �9|!�/�Q�9|��+|�����|&�Qå����}| ö
�U| ¾ áJ�]~ ¾ |�¥�{}|�~Q�9{}|tãY��~��/|t�U�9��â]�s�/|����9{}|�{q|������+��áq�/|t� ¾ æ ¸ ��¥�|t��|t�u����~ ä ���-ñ}���U�+| ¾ áJ|��t�������9� ¾/¢ �¦���U�+|
�+�]~��t� ç �}|��!�9{q�s��¡�� ¾ |��«�]~«�9{q|'�}| ¾ �+�U��áq�9���]~ ¾ �����9{}| ¾ ã ¾ �/|�� ¾ |t�/�9��~}â ¾ �9{q�s���9{}|�á�������� ¾ �/| ¾ �9� * |��«�9{}|tã
{���� çÐ¾ |��Q�]~Y�9{}|���~j�/|t�9�9��â]�s�9���]~Y�s�/�/|��=á�� ¾ ���9{}|,ñ�ø Ñ òÙ¾�¾ {}� ç ���Q{q�u��|��9|��+|�����|�����~����q� ¾ á�����ã�|��Y��~�ã
å&���}| ö ��� öeö �9| ¾ áJ�]~ ¾ | �=�87!�����R�%�����W�:9 § ���X��+�~� s Ò :D:Dtvæ ) {q| ä z ä}ô.õ ¥�� ¾ �U|��+|������~}â=������|�~q�q��ã�å����}|
ö ��~q� öeö �9|t� ç �U~ ¾ ���9�]� �9{}|={}|������+��áq�/|t� ¾ �s���9{}| ¾ ���=|4�9���=|4�9{q�s���9{}|Cñ�ø Ñ òÙ¾ �9|��+|�����|��g~}�!�9| ¾ áJ�]~ ¾ |�æ
) {}|In ä �8�9|táJ���9���+�]~q�t� ç �q|��¤�9{q�s���9{}|�{q|������+��áq�/|t� ¾ r çÐ¾ |=�����9{}|S¥��U�]~}â$å����}| ö �+���}| ¾ {}� ç ���g~}���
{�����|�á��9|t��|�~��/|����9{}|}ñ�ø Ñ òÙ¾ �¦�9�]�·�U|��+|������~}â����9| ¾ áJ�]~ ¾ |�æ ô �]~q� çÐ¾ ��~}â��9{}| ¾ ��� ç �s�9���]~4|t��|�~S� ç �9�9{}|t�u�]�9{}|
n ä �2�9|táJ���9�(�t���/| ¾ �9{}| ä �t�t���}|�~j�(± �]�s�U�Sáq�U| ¾ ���}|�~j��� ¾ �/|�������~}â��9{}|ln ä �m��~���| ¾ �9��â]�s�/��� ¾ �9{��s�(¡J|��t� çÐ¾ |
�����9{}|=�q�í§J|t�9|�~q�+|�¡J|t�_¥ |t|�~¤�9{}|=��|����~ñ�ø Ñ ò á[��������r ¾m¾ �9�s�/|��=|�~j���]~��9{}|=�q��ã&�����9{}|4��~q�t���q|�~�����~q�¤{q� ¾
�/| ¾ �9���=�]~jã��/���9{}|���~j��| ¾ �9��â]�s�9���]~Q¡L�]�s���;�<����¥�� ¾ �q� £ � ç �����/���}|t�/|t�U����~}|=�9{}|S~ ç �@¡L|t�������9���S| ¾ �9{}|
��|����«á���������{q������~��/|t�U�9��â]�s�/|��$�9{}|@{}|������+��áq�/|t� ¾ s Ò :D:Dtvæ

Ö æ ô �]�S� ç ~q���t�s�9���]~�¥�� ¾ ��� ¾ �����SáL|��q|���¡jã�á�{jã ¾ ���t��������~}|�øv����ø ¾ ��â]{j�I�9| ¾ �/�U���+�9���]~ ¾ æ ) {}|�±������ ¢�¸ �u¥ ¢�¾ ¥ |t�9|
î ã��~qâ���~�~��s�9�9�u¥��s������|tã ¾ ���=�]~}â'��|t�9ã�{���â]{4�=� ç ~j�9����~ ¾ �9{q�s�(�q� ¾ � ç áq�/|����+�]�S� ç ~q���t�s�9���]~=�}|táJ|�~q�q��~}â
�]~&����~}|�øv����ø ¾ ��â]{j���/�U��~ ¾ ��� ¾�¾ ���]~ ¾ æ

��~q|��9|�� ¾ �]~$�¦�����9{}| ¾ |'�}ã ¾ � ç ~q�+�9���]~q���J��~j�/|t�U���+�9���]~ ¾ ����| ¾ ��~«�9{q| ���� ® ���~��� ® ��«��N��;�����« § ß�� ®������9{}| ä �U�'ã
��~q� ä ���-ñq���U�+|«�/|��U{q~q�]����â�ã�����|��u���~}â&�9{q|��q��§L|t�9|�~j� ¾ |t�9�����+| ¾ ¥����9{����s�9â�|���ã���~q�+�]�=á��s�9��¡[��|S�U���q��� ¾ æg���9{}|t�
�9|�� ¾ �]~ ¾o¾ �/|�� ���U�]� ��~q���q| ÷jç �s�/|��+�]~��/�9�]� ���+�9���]~ ¾ �s¡J�u��|��9{q� ¾ á[{�ã ¾ ���t���(��|t��|��k�#�}| ¾ �+�U��¡J|��Q���s�/|t��æ<)<�j� ¢ ��~}â
�]~q��ãS�s� �9{}|�|t��|�~�����{q����~���� �s���9{}|��¦����� ç �9| ¾ ��~q���qã ¾ � ç ~q�+�9���]~q������~j�/|t�U���+�9���]~ ¾ ��~��9{}|��/|��U{q~q���t���[á��9��+| ¾�¾ 26�
�+�]�S�=�]~ ¾ �/��á�á���~}â�áL�]��~�����~&���t�t���}|�~�����~j��| ¾ �9��â]�s�9���]~ ¾ 2oâ]����| ¾ ����|t�9ã&��� ¾ ��|����q��~}â=á����+� ç �U|'�����9{q|@�9|�� ¾ �]~ ¾
�9{q� ¾ ���t�t���}|�~j����t� ç �9�9|��;æ���ê}���S��~q��~}â��9{}|�{q��â]{q|t����|t��|�� ¾ ���L�+�]~��/�U�]�}� ¾ ~q|��+| ¾�¾ �s�9ã@�/����¡��9����~��9{}|���~}�¦���U�S�s�9���]~
~}|��+| ¾�¾ �s�9ã!�/�Sáq�9|t��|�~j��� ç � ç �9|����t� ç �9�9|�~q�+| ¾ æ

ä ���/|t���9{}| ¾ {}����9�}��¥�~;�q�9{}|��¦�]������¥���~}â=��{q��~}â�| ¾ ¥ |t�9|'�����}|�é
> ¬ á;�q�s�/|����U���q��� ¾ ¥�|t�9|�á������+|����]~�±������ ¢�¸ ��¥ ¢ {}|������+��áq�/|t� ¾ �/�@|�~q�s¡[��|��+�]�S� ç ~q���t�s�9���]~�¥����9{ * â]{j�/|t�
�����U�+�U�s�¦�tæ ¬ ~j�9���L�9{}|��9���S|��9{q|��+�]~���|t� ¾ ���]~«¥�� ¾ �+�]�=á���|t�/|�� * â]{��/|t� ¾ ¥�|t�9|������9|��+�/|��!�/�S�9|�������~��]~«�9{}|
) ä � � �t��|��s���¦�9| ÷ç |�~q�t��| ¾ �¦�����}|��+�]~ î ���+�9���]~!¥����9{«{}|������+��áq�/|t� ¾ æ
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> ¸ |������+��á��/|t��á�������� ¾ ¥�|t�9|��q���9|��+�/|��=�/���=�]~q���/�����9{}|��+�]�S�=�]~ ) ä � � �U���q�������9| ÷ç |�~q�+ã=��~q�S�/� ¾e÷ç ��¥ ¢
�9{q| ) ä � ��ö ñ+ñ��+���}| ¾ æ

Á/Â>=¸Â>= Ù�h(pob�^#`<Z�i]^#a_avp�i�Ú�^Iw�Z]h(pðeg\vijÞ�i]XJwëZ$X;`�dpx pqXJy�^<`�Ú
) {}|�á[������� ¾ �q���U|��+�9��ã��+�]~j�/�9�]�<�9{}|'�����U�+���s���t�q��~��t� ç �q��~qâ'�9{}|'���+�9���¨�s�9���]~�����¥�|��sáJ�]~ ¾ æ ) {}|��+�]~j�/|+ê����~!¥�{q���U{
�9{}|������}|��t� ¾ ���]~ ¾ ��~q�����+�9���]~ ¾ �/�� ¢ á������+|@� ¾�* � ¾ ���}| ¾ �+�U��¡L|��I�}���]�����u¥ |��$¡ã��9{q|@�}ã ¾ � ç ~q�+�9���]~q���;��~��/|t�U���+�9���]~ ¾
�s�4�9{q� ¾ ��|t��|�� �����9{}|!�+�]~j�/�9�]� ¾ �/� ç �+� ç �9|�æ ) {}|�~Y�9{}|«��~q���}| ÷ç �s�/|!�+�]~��/�9�]�����+�9���]~ ¾ �s�9|!� ç �9����~}|��Y��~q���9{}|
�©���+�/��� ¾ �9{q�s����|��«�/�S�9{}|��E�s�9|'�}| ¾ �+����¡J|��;æ

b�^<`#Z�pRÄ�Z&\ë` x h�\_Þjh oQp�Þ}\_Ús\v^#`�Ú!X;`�d egÞZ]\_^<`�Ú«Ù�^�^IÛ ��avX;Þ�p
½;ÆqÇ_¼jÀ�¾�Ì�¼6?�\�Ë¦»�¼�ÁY¼ÊLÀu¿=Æ[Ê<Í È@É[Ê#¿tÀu»¨Æ�Ë©ÊLÀu¿�Ð ) {q| ���,9+� § �Ö��� ® � § ���Dß ®�§ � �9{q�s��� çÐ¾ ��¡L|�|�~}�¦���U�+|��$�s���9{q� ¾
��|t��|��[���I�9{}| ¾ ���t�����/|��U{q~����t���J�+�]~��/�9�]� ¾ �/� ç �+� ç �9|�¥�|t�9|��}| ¾ �+�U��¡J|��=|��s�U����|t��æ ) {}|_ñ�ø Ñ ò á�������� ¾ � çÐ¾ � ¢ ~q�u¥6¥�{}�
� ¾ ��~!�9{}| ) ä � � ��~��«¥�{}|t�9{}|t���9{}|tã ¾ {}� ç ���!¡J|��9{}|t�9|'����~}���t�q�9{q�s��� ¾ �}�9{}|tã!� çÐ¾ ��¡J|��s¡���|��/�����t� ç �U�s�/|���ã
���}|�~j�9���¦ã«�9{}| ¾ �9�s� çÐ¾ ���������<���9{}|t�������U�+�U�s�¦����~��9{}| ) ä � � �s���������9���=| ¾Y¾ ���9{q�s�������U��|�~q�q��ã«�����U�+���s����� ¾ ~}���
���}|�~j�9� * |���� ¾ ���9{}�9|��s�tæ ) {}|tãQ� çÐ¾ �@��� ¾ ���¦�]������¥n�9{}|�� ç ��| ¾ ����|�~}â]�sâ�|��=|�~j� �©� ��� ����¥�{q����{ ¾ áJ|��t���¦ã¤�9{}|
áq�9���+|�� ç �U| ¾ �/�«¡J|�|+ê|�� ç �/|��g¡J|t�����9| * ����~}â�¥�|��sáJ�]~ ¾ �s����~jã&�9�s�9â�|t� ¾ æ äm¾ ~}���/|��¤|��s�U����|t����~��9{q� ¾ �U{q�sá��/|t���
�9{}|«��� ô´� ���Ý¥�|t�9|��}|t��� ¾ |��Q¡ãg�9{}|$��� ôBô �]�S�S��~��}|t����¡�� ¾ |��Y�]~�â ç ���}|�����~}| ¾ �+�9|��s�/|���¡jãg�9{}|!Ó��]��~j�
ô {q��|t� ¾ ��� õ �9�¨§��(��~���¥ |t�9|�á ç �9áJ� ¾ |���ã¤�+�]~ ¾ |t�U�¨�s�9����|�¡J|��t� çÐ¾ |������9{}|�����~�ã�� ç ���9��~q�s�9���]~q����á[�s�9�9���t��á���~j� ¾
��~Y��� ô ��~q���9{}|SáJ���/|�~j�9�����(�¦���'�¦�U��|�~q����ã * �U|S���t�t���}|�~j� ¾ æ ) {}| � ���×¥�|t�U|��}| ¾ ��â]~}|��g�/� ¾ ���u¥µ�}�u¥�~Y��~�ã
�S�������9�s�9ã@�+�]~q���9�]~j�9�s�9���]~;�j¡ ç ��¥ |t�9| ç ~ ¾9ç �t�+| ¾�¾ � ç ����~=�9{�� ¾ �t� ¾ |�æ ä ~S���=áJ���9�9��~j��á��s�9����� ç ~��}|t� ¾ �9��~q����~}â��9{q� ¾
���t�t���}|�~j��áq�U��+| ¾�¾ ��~q�«áq�9|t��|�~j�9��~}â=�U|táL|t�9���9���]~ ¾ � ¾�ç ~��}|t� ¾ �9��~q����~}â�¥�{�ã��9{q� ¾ â��]���<¥ � ¾ ~}�������U{���|t��|��;æ

È@ÉLÊLÀu»�ÉLÅ¦¿�Ð ä×¾ ~}���/|��6��~K�9{}|&á��9|t���� çÐ¾=¾ |��+�9���]~;���9{}|¤�+�]~��/�U�]� ¾ �s�!�9{q� ¾ ��|t��|�����~q�t� ç �}|����9{}|�� ç ��| ¾ ��~q�
áq�9���+|�� ç �U| ¾ ��������áJ|t�U�s�9��~}â$��~��9{}| ) ä � � �L¾ áL|��t� * |��g��~¤�9{}| ä}ô �����I��~}�¦���U�S�s�9���]~¤á��9�u�����}|��g�s¡J� ç ���q������ã
��áJ|t�U�s�9���]~ ¾ ��~$�9{q| ) ä � �²�L¾ áJ|��t� * |�����~$�9{}| ä ��� ) � ¾9¢ ��~qâ����U�}|t����� ä ) ����� î ��¥ ¾ {}|t|t� ¾ �L�+�]�S� ç ~q���t�s�9���]~
��~q�����}|�~j�9� * �t�s�9���]~��U{���~q~}|�� ¾4� �U���q��� ¾ ��~q� ö ñ+ñ(���J�/�U����~q��~}â}� ä z ä}ô}õ ����|t� ¾ ��â]{j�t�I��~q�&áq�9���+|�� ç �9| ¾ �/� ¢ |t|tá
* â]{j�/|t� ¾ ��~q��{}|������+��áq�/|t� ¾ ���9�]�n�+�]�S��~}â���~j�/�@�+�]~j�9���+� � �¦��� |+ê����=á[��|����9{}|nñ�ø Ñ òÙ¾ î ãS�s���q�í§J|t�9|�~j�������9��� ç �}| ¾ ��æ
���s�9���]~q��� î �sâ ¾ ¥ |t�9|'�9| ÷ç ���U|��!�/��¡J|��q� ¾ á[����ã�|��«á��9�]�S��~}|�~j�9��ã��]~������I�����U�+�U�s�¦����~«���U�q|t���/���©���t�������9�s�/|@���}|�~cø
�9� * �t�s�9���]~«���#�9{q|��������U��â]��~;æ

Ì�É[Å¦¼j¿�Æ�Ê<ÍnÌ�¼¿+?(ÉLÊ<¿�Ë>@�Ë©Å©Ë�À¨Ë�¼¿QÉ[Ç=À�º#¼[F�ÂBA
C×Z'Ë©Å¦ÉqÀu¿�Ð z6{}|�~ð�+�]~q� ç �+�9��~}â¤�+�]�'¡[�s�4��� ¾�¾ ���]~ ¾ ���s|t�U�����
�9���+�9��� ¾ �q���+�9�s�/|=�9{q�s�Sñ�ø Ñ òÙ¾ ����¥ �uã ¾ î ã&��~�á������ ¾ ¥����9{��]~}|=á���������� ¾ �9{}|S��|����g��~q�¤�]~}|S� ¾ �9{}|=¥���~}â]�S��~;æ
) {}|tã î ãð��~�� * â]{j��� ¾ �Y�/|����«��¡ ç ���9{}|&��|����o� ¾ ����¥���ã ¾ ��~ª�U{q�s�Uâ�|�æ ) {q|��S� ¾�¾ ���]~��9{q�s�!�q��ãK¥ � ¾ �/�
�+�]~q� ç �+���=�9{}���9� ç â]{$�U���q�s� ¾ |��s���U{$�����9{}|@�s�9|��=�/�S|�~ ¾Uç �9|��9{q�s���9{q| ) ä � � ¥�� ¾ �t��|��s������{}� ¾ �9����|������U�+�U�s�¦�
� �/� ��� ® ß § ß%ãb� �9{}|������ ¾ á����+|���¡J|t�¦���9|4�9{}|=���9{}|t�'�������+�U�s����|�~j�/|t�9|��;æ ) {}|tã�¥ |t�9|���� ¾ ���9� ¾9¢ |��Q�/�$áq�U���/|��+���9{}|
ä z ä}ô.õ ���U�]�E��~jã��9{q�9|��s� ¾ æ ) {}|�¥���~qâ=á���������¥�� ¾ �9| ¾ áL�]~ ¾ ��¡���|��¦�������� ¢ ��~}â Ò :���:D:D:��¦|t|t����~���{q��â]{q|t��¥����9{
{q� ¾ �����q�s��¥�{q����|@�9{q|���|����¤á���������¥�� ¾ �U| ¾ áJ�]~ ¾ ��¡���|'�¦���'�9{}|S�s�9|�� Ò ò ��:D:D:��¦|t|t�'��~q�g¡J|�����¥�æ ) {}|=��|����Qá��������
{q��� * ~q���J�9| ¾ áJ�]~ ¾ ��¡��������ëã4�������9{q| ò ��:D:D:S�¦�j�����u��|t�U���sá��s�9|���æ
D�ÊLÄ<Ë¦»�ÉLÊ#ÁY¼ÊLÀ�Æ�Å�Æ�Ê<Í O ¼�º<ÆjÄ<Ë¦É�»uÂt½;º#Æ�?�Ë¦ÊYK×F<ÆqÏ]ÀuÉ�»¨¿�ÇëÉ�»¤À�º#¼MF�ÂBA/C[Z'Ë©Å�É�Àu¿�Ð ) {}|S��|����gá����������9{q�s�
�q�uã«¥ � ¾ ���t�sá��9����~�¥����9{�~q��~}|�ã�|��s� ¾ |+êáJ|t�U��|�~q�+|@��~$�9{}| ä ���_ñq���U�+|�æ ¸ |@{���� î ��¥�~�ñ�ø Ñ òÙ¾ �¦��������|t���9{}�9|t|
ã�|��s� ¾ ����~q�t� ç �q��~}â�|���|t��|�~��+�]�@¡��s� �S� ¾�¾ ���]~ ¾ �u��|t��±�� ¾ ~q������~q��~q��~}|t�/|t|�~=����|t� ~q���9�9{}|t�U~ ö �U� ÷ áq�9���/|��+�9��~qâ��9{}|
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E�FG HI J�K�H�L�M�N O H�P�H�QRI S
F�Q�T�U�V�QWS�I!O F�N QRI SX�N V�Y F�I$H�T�Z

� íÔó9÷�÷=ì,ò ó,ð î'�bñ9ï9î��ªñ,õ9÷=ì,ò ò î�íàð
� íÔ÷�ñ�ò�ò î9÷�ð��bñ,ï9î��ªñ9õ��=ÿ��

&�ìÔú�ð9õ ñ�� � ñ9û/ï9î,÷�ñ�íÔõ"� ô ÷�ðªô ñ�íRò ì� î,ú

þ��
�,ô ý�ìÔñ�ìÔúõ î9î9ï��Ôó,÷=ü�õ�ò ñ���  �	Ôó9ú�ú�î,ú

ô ï9î�íÔð�ô õ�ô ÷�ó,ðªô ñ�íù=ñ�ò î�	àñ�ò ð9ñ9õ�� ó9÷=ü�ñ,õ
÷�ñ��
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�,ô ý�ìÔñ�ìÔú#ò ó9ï�ô ñ
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�&ô ñ�� ó,ð î,ï�ó�� ð�ô ð�ìÔï,î�ò î,ú�ð�ò�ô ÷�ðªô ñ�íÔú&û�ô ð"�Ôñ�ìàð�	àî�ò$��ô ú�ú=ô ñ�í

� íÔó9÷�÷=ì,ò ó,ð î'�bñ9ï9î�� ú~ñ9õ��àî�� ô ÷�ñ�	àð î�ò ú

&�ô ú=ô ï9î�íÔð�ô õªô î9ï�^�� ó,÷=ü��=ó,û�üªú~ó9ú��bô íÔï,ú&ó�íàï�� ò ó9ö�ô

� íÔ÷�ñ�ò�ò î9÷�ð��bñ,ï9î��ªñ9õ��=ÿ��
� íÔó9÷�÷=ì,ò ó,ð î'�bñ9ï9î��ªñ,õ9÷=ì,ò ò î�íàð9ó�ô ò ú�	àó9÷�îRñ9÷�÷�ì�	àó�íÔð ú
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�bô ��ó�� ò ø&û�ô ð"�
�Wegf!h�	9ô � ñ9ð ú

ó�ô ò ú�	àó9÷�î�ñ,÷�÷�ì�	Ôó�íÔð ú

E�FG HI J�K�H�L�M�N O H�P�H�QRI S
F�Q�T�U�V�QWS�I!O F�N QRI SX�N V�Y F�I$H�T�Z

� íÔó9÷�÷=ì,ò ó,ð î'�bñ9ï9î�� ú~ñ9õ��àî�� ô ÷�ñ�	àð î�ò ú

��� î9û�ô í���ó�� � î,ø�ú&õ ñ�ò�	9ò ñ9ð î9÷�ðªô ñ�í

_ H�QRI F�Y _ V�TRH�Y�`�Y Fa�S�Z

_ H�QRI F�Y _ V�TRH�Y�`�Y Fa�S�Z
 bô ï�íÔñ,ð�ü�íÔñ9û/ú�ì�	�	àñ9ú�î9ï�ð ñ�÷��àó�íàý9î�ò ó9ï�ô ñ�õ�ò î9ö�k
^9î�� ô î��î9ï�þ��bÿ
ò î,ú�ð�ò ô ÷�ðªô ñ�íbñ�íbî�íàðªò ø&ð ñ�ë=þ�ÿl�
�bíàó9ûbó�ò î�ñ,õ9ú�î�	Ôó�ò ó,ð î�� ���&÷�ñ9ï,î9ú&õ ñ�ò�ë�þ�ÿ��

U�V�QRI Hb�I!Z
ë=ó�üªî,ú&ñ�ò ï9î�ò ú&õ�ò ñ��[cÔî9ó,ï�	9ô � ñ9ð

ÿ#íbó
�m� i���ô ú�ú�ô ñ�í
�bô íÔï,ú&õªô ð ð î9ï�û�ô ð"�bú�	àñ�íÔú�ñ�íàú

ó�íàï�&bñ9ï,î�� �� íÔ÷�ñ�ò�ò î9÷�ð�&bñ,ï9î��

n QWF�TRH�L�MRF�I$H�o�H�pN S�N V�QWS
F�Q�T�U�V�QRI�O"V�Y�qrp�I�N V�QRS�Z

n QWF�TRH�L�MRF�I$H�o�H�pN S�N V�QWS
F�Q�T�U�V�QRI�O"V�Y�qrp�I�N V�QRS�Z

�bñ�íÔð�ô í,ìÔî,ï�î�íÔý,ó9ý,î��bî�íàð9ï,î9ú�	,ô ð î�� ó,÷=ü�ñ9õ��  

ð ñ�õªô ò î�bñ��
�bó�íÔï

�bñ��
�bó�íÔï

�bñ��
�bó�íÔï õ î9î9ï��Ôó,÷=ü�õ�ò ñ��[�  �	àó9ú�ú�î9ú

i9î�ò õ ñ�ò$�bî9ï�ô íàó9ï9î,ö�ìàó9ð î
�=ô ú=ìàó���ô ï,î�íÔð�ô õ�ô ÷�ó9ð�ô ñ�í
 bô ï�íÔñ,ð�ò î�	àñ�ò ð�� ó9÷=ü�ñ9õ�ô ï,î�íÔð�ô õªô ÷�ó9ð�ô ñ�í

� ���#ô íÔõ ñ�ò$�bó9ð�ô ñ�í

n QWF�TRH�L�MRF�I$H�o�H�pN S�N V�QWS
F�Q�T�U�V�QRI�O"V�Y�qrp�I�N V�QRS�Z

 bô ï�íÔñ,ð9÷��Ôó�íàý9î�ð ñ�&bñ9ï,î���� ���&÷�ñ9ï,î
 bô ï�íÔñ,ð9÷��Ôó�íàý9î�ð ñ�ë=þ�ÿ��/ò ó,ï�ô ñ�õªò î9ö�ìÔî�íÔ÷�ø
��íàð î�ò î,ï�ë=þ�ÿl�s�àî9õ ñ�ò î�ú�ó�í9ô ð�ô d�î9ï

Black Hawk pilots

F−15 Fighter

ñ�í�ò ó9ï,ó�ò�ú�÷�ñ�	Ôî

ð ñ�õªô ò î

F−15 Fighter

�bí,ô ï,î�íÔð�ô õ�ô î,ï�ð ó�ò ý,î9ðñ�í�ò ó9ï,ó�ò�ú�÷�ñ�	Ôî

ð ñ�î�íàý9ó9ý,î

 bô ï�íÔñ,ð9ö�ìÔî9ú�ðªô ñ�í���ó,ý�ìÔî�ò î9ú�	Ôñ�íÔú�îRõªò ñ��/û�ô íÔý
 bô ï�íÔñ,ð9ûbó�ô ð,õ ñ�ò�	àñ9ú=ô ð�ô ��î��  #õªò ñ��/û�ô íÔý
þ�÷�ð î,ï�û�ô ð%�àñ�ìàð9þ��
��t ú~ó�	�	,ò ñ��ó��
þ�÷�ð î,ï�û�ô ð%�Rì9íÔï�ìÔî��àó9ú�ð î
 bô ï�íÔñ,ð9÷�ñ�íÔõ�ô ò �[�àñ9ú�ð�ô � îLô íàð î�íÔð
 bô ï�íÔñ,ð�ò î�	àñ�ò ð9ð ñ�þ��
�

ù=ñ�ú�î9÷�ñ�íÔï
��ô ú=ìÔó��W�  �	Ôó,ú�ú
i9î�ò õ ñ�ò$�bî9ï�ô íàó9ï9î,ö�ìàó9ð î
�=ô ú=ìàó���ô ï,î�íÔð�ô õ�ô ÷�ó9ð�ô ñ�í
	Ôó,ú�ú

F−15 Wing Pilot

þ��
�,ô ý�ìÔñ�ìÔú���ô ú�ìÔó��

UH−60 (Black Hawk) Helicopters

�bí,ô ï,î�íÔð�ô õ�ô î,ï�ð ó�ò ý,î9ð

F−15 Lead Pilot

u���â ç �9|wvæ�8é(x�{}| ä ~�����ã ¾ � ¾ �s���9{}|�������������|t��|��kæ
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Üµ¿8¾ÁÈ�Æ²ÉÊ¼'À çË¹�¾5É�Æ²Ì�Í�¾�º©ÆGoÎÆ[Þr»_Ú�»8¼'¹�ÚÂ¾5¹�ÉÐÏ·¼'¹�º©À�¼'¿4ÑgÞ/º�»8¼'¹�Ú
±¨Ò©Ó�ÔÃÓ�ÔÁÕ ä�ÖØ× ã<ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö á²Ú!Ù¢Ò©Ó ¾[Ü©ÝÁÞ Ó�ÔÁÕ«u�� Ñ v=á²Ú!Ù¢Ò©Ó ¾ Õ+ê
ÕgÛ ç Ó:Õ Þ Ú ÝÁÜ áqá Ö Ò�á Ö Ú Ü Ó:Õ�Ò Ö Ú ÝÁÜ©Þ Õg� çÁÜ Ó:Õ�Û�Ò Ý Ó Ö Ò�Ù
Ü Û�Ó�Ú¢Ò ÝÐ¾�ÞqçrÖ Ú Ý âÃÓ�ÔrÕgÚ Ö î Ú�â�ÔmÓ ¾�ß�à Õtã©Ò Ý²Þ Ó�ÔrÕÂÒ à6á Ú¢Ò çÐ¾ Ù�ãâÚ Ý Û�Ò Ö�Ö ÕgÛ�Ó¡u'� Ñ v�á�Ú�Ù¢Ò©Ó�Û�Ò ×¡×¡Ü©ÝÁÞ½¾ Ó:Òã� Ö Õ�Ò Ý Ó½ä¨Ò
å Ö Ú¢Õ ÝÁÞ Ù�ã Ü Ú Ö Û Ö�Ü å Ótæ
O Å¦ÆqÏbJ�¤�Æ!E7JPZ'Ë©Å�É�Àu¿�Ð

>�æ �R�1ç
�âW�Ö�����ªß���� °U§ ����;� ®�§ ���	��� § ��� æ ç¥è�é�³�W9����	�7ß § ���&� ³��� ® ��� ® ß § ßÔã��=�¥³�� § ���«ç
ß��wê��D����� æ¥x[ÔrÕ
ä Ú Ö �¨Ò Ý Ó Ö Ò�ÙÁë Ö�Þ Õ Ö Ò Ö�ä �[ë ¾ áìÕgÛ�ÚÇ�²Õ Þ Ó�Ô Ü Ó Ü ��â�Ô6Ó:Õ Ö�¾ ä¨Õ�Õtá�Ò å Ó�ÔrÕ Ü�Ö Õ Üµ×@çÐ¾ Ó�á Ö ÕgÛ�Õ Þ Õ Ü©Ý ãwÕ Ý Ó Ö ã«Ò å
Ü Ù!Ù�Ú¢Õ Þ¥Ü Ú Ö Û Ö�Ü å Ótæ ¸ Ò�ä(Õ á Õ ÖBß6à ÕgÛ Ü�çÐ¾ Õ3Ò å Ó�ÔrÕ å Ö Õg� ç Õ Ý ÓsÓ Ö Ú�á ¾ Ò åìí Ü â�Ù¢Õ[u�Ù�Ú�â�Ô6Ó�ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾ Ó:Ò45 Ü�î Ô ç�ßmÜ©Ý
Ò�ï�Û�Ú Ü Ù/Õ+ê
Û�ÕtáÁÓ�Ú�Ò Ý Ô Ü©Þ1à Õ�Õ Ý¥×¡Ü©Þ Õ(Ó:Ò�Ó�ÔÁÚ ¾ áìÒ�Ù�Ú�Û+ã å Ò Ö Ó�ÔrÕ ä�Ö�× ã«ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ æ�x[ÔrÕ ä Ú Ö urÒ Ö Û�Õ���â�Ô6Ó:Õ Ö
á�Ú�Ù¢Ò©Ó ¾ Ô Ü©ÞâÝ Ò©Ó à Õ�Õ Ý Ú Ý å Ò Ö�× Õ ÞâÜ�à Ò ç Ó�Ó�ÔÁÚ ¾ Õ+ê
Û�ÕtáÁÓ�Ú�Ò Ý æÃð ÝÁÞ Õ Ö�¾ Ó Ü©Ý²Þ Ú Ý â<Ó�ÔÁÚ ¾w× Ú ¾ Û�Ò ×¡×@ç²Ý Ú�Û Ü Ó�Ú¢Ò Ý
Ö Õg� ç Ú Ö Õ ¾ Ù¢Ò6Ò î Ú Ý â Ü Ó3Ó�ÔrÕ�Ô²Ú�â�ÔrÕ Ö Ù¢Õ á ÕgÙ ¾ Ò å Ó�ÔrÕµÛ�Ò Ý Ó Ö Ò�Ù ¾ Ó ÖUç Û�Ó çÁÖ Õ ß á Ü�Ö Ó�Ú�Û ç Ù Ü�Ö Ù�ã�Ó�ÔrÕµÛ�Ò ×¡×�çÁÝ Ú!Û Ü Ó�Ú¢Ò Ý
¾ Ó ÖUç Û�Ó çrÖ Õ Ü Ó�Ó�ÔrÒ ¾ ÕwÙ¢Õ á ÕgÙ ¾ æ

>�æ �R�wçl��âW� ° ß��%� § �W��ß�� ® � § ����� ® 7!� § � § �R�N� °&° ��� ° �ß�� § �I�	�&��ß��µ9��	��²�«�� ® �+� § � ³���«������Öß ®¡§ ��� æ ç¥è�é æ
äm¾¨Ý Ò©Ó:Õ Þ�Ü�à Ò á Õ ß ÔrÒ�ä(Õ á Õ ÖBß Õ á Õ Ý Ú å Ó�ÔrÕtã¡Ô Ü©Þ�à Õ�Õ Ý Ò Ý Ó�ÔrÕ ¾�Ü©× Õ å Ö Õg� ç Õ Ý Û+ã ß Ó�ÔrÕtã�ä(Ò ç Ù Þ Ô ÜBá Õ à Õ�Õ Ý
ç²ÝÁÜ�à Ù¢Õ¥Ó:Ò�Û�Ò ×�×@çÁÝ Ú�Û Ü Ó:Õ¡ä�Ú¢Ó�ÔñÓ�ÔÁÕ�u�� Ñ v ¾wà ÕgÛ Ü�çÐ¾ Õ�Ò å Ó�ÔrÕ Þ ÚÇòlÕ Ö Õ Ý Ó Ü©Ý Ó�ÚÇ�Çó Ü©×¡× Ú Ý â<Ó:ÕgÛØÔ Ý Ò�Ù¢Ò�â�ãÎÒ å
Ó�ÔÁÕ Ö�Ü©Þ Ú¢Ò ¾ æ

>�æ �R�µçl�âW� ° ß��%� § ���Dß�� ® � § ����� ® 7!� § � § ���W� °&° �	� ° ��ß�� § �¥ô:ê�ê�õ6�+�~�µôÙ�ß¢7 ® �D��9��D� § ��� æ ç¥è�é æ ä â Ü Ú Ý5ß
ÜJ¾}Ý Ò©Ó:Õ Þ�Ü�à Ò á Õ ß Ó�ÔrÕwu�� Ñ v ¾m¾ ÔrÒ ç Ù Þâ¾ Ó�Ú!Ù�ÙìÔ Ügá Õ à Õ�Õ Ý<Ü�à Ù¢ÕµÓ:Ò Ö ÕgÛ�ÕgÚ á Õ«Ó�ÔrÕ�å�Ò Þ Õw� Ö Õ ¾ álÒ Ý½¾ Õ�æ
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F�ÂBA
CgÃ ¼jÆqÍaZ'Ë©Å¦ÉqÀ
x[ÔÁÕ Ü Û�Û�Ò çÁÝ Ó ¾ Ò å Ü©ÝÁÞ Õ+ê�á²Ù Ü©Ý²Ü Ó�Ú¢Ò Ý å Ò Ö Ó�ÔrÕ çÁÝ½¾�Ü å Õ«Û�Ò Ý Ó Ö Ò�Ù Ü Û�Ó�Ú¢Ò ÝÐ¾ Ò å Ó�ÔÁÕwu�� Ñ v=á²Ú�Ù�Ò©Ó ¾[Þ ÚÇòìÕ Ö â Ö Õ Ü Ó�Ù�ã

Ü©× Ò Ý âÃÓ�ÔrÒ ¾ Õ�ä�ÔrÒ�Ô Ügá Õ¡ä Ö Ú¢Ó:Ó:Õ ÝÎÜ�à Ò ç ÓµÓ�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ótæ ä4ÝÁÜ Ù�ã ¾ Ú ¾ Ú ¾ Û�Ò × á�Ù�Ú�Û Ü Ó:Õ ÞÎà ã�Ó�ÔÁÕ å Ü Û�Ó�Ó�Ô Ü Ó Ü©Ý ã
¾ Ó Ü Ó:Õ × Õ Ý Ó ¾ Ó�ÔrÕ@á²Ú�Ù¢Ò©Ó ¾[×�Ü©Þ Õ Ü å Ó:Õ Ö Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó}ä(Õ Ö Õ¥Ù�Ú î ÕgÙ�ã·Ó:ÒÂÔ Ügá Õ à Õ�Õ Ý Ú Ý î ç Õ Ý Û�Õ Þ<à ãÂÓ�ÔrÕ å Ü Û�Ó}Ó�Ô Ü Ó
Ó�ÔrÕtã�ä¨Õ Ö Õ à ÕgÚ Ý â·Ú Ýmá Õ ¾ Ó�Ú�â Ü Ó:Õ Þ Ò Ý ÛØÔ Ü�Ö â©Õ ¾ Ò å Ý Õtâ�Ù!Ú�â©Õ Ý Ó�ÔrÒ × Ú!Û�Ú Þ Õ�2®Ó�ÔrÕgÚ Ö×¾ Ó:Ò Ö Ú�Õ ¾ ÛØÔ Ü©Ý â©Õ Þ1¾ Ú�â Ý ÚÇ��Û Ü©Ý Ó�Ù�ã
Ò á Õ Ö Ó�Ú × Õ�æ ä Ù ¾ Ò ß Ú Ý Ó�ÔÁÕ«Õ+êrÛ�Ú¢Ó:Õ × Õ Ý Ó�Ò å Ó�ÔrÕ × Ò × Õ Ý Ó ß Ó�ÔrÕ¥Ù¢Õ Ü©Þ á²Ú�Ù¢Ò©Ó Þ Ú ÞÃÝ Ò©Ó ×¡Ü�î Õ1Ó�ÔrÕ Ö Õg� ç Ú Ö Õ ÞÃÖ�Ü©Þ Ú¢Ò
Û Ü Ù�Ù�Ó:Ò<ÔÁÚ ¾ ä}Ú Ý â ×¡Ü©Ý�Ö Õg� ç Õ ¾ Ó�Ú Ý â·Ó�Ô Ü Ó�ÔrÕ«Ó çÁÖ�Ý Ò Ý Ó�ÔrÕ ¸ ð�è�ö«Ó Ü álÕ ß5Ü©ÝÁÞ ÔrÕ Ü Ù ¾ Ò å Ò Ö â©Ò©Ó�Ó:ÒÂÓ çrÖ�Ý Ò Ý ÔÁÚ ¾
ÒBä Ý Ó Ü áìÕ�æ¥x�ÔrÕ Ö Õ å Ò Ö Õ ß Õ á Ú Þ Õ Ý Û�Õ Ü�à Ò ç ÓµÛ�Õ Ö Ó Ü Ú ÝãÜJ¾ álÕgÛ�Ó ¾ Ò å ä�Ô Ü Ó4Ò
Û�Û çrÖ�Ö Õ ÞÎÜ©ÝÁÞ ä�Ô Ü Óµä ÜJ¾ Ò à½¾ Õ Ö�á Õ Þ Ú ¾
Ù�Ú × Ú¢Ó:Õ Þ Ó:ÒSá²Ú�Ù¢Ò©Ó�Ó:Õ ¾ Ó�Ú × Ò Ý ã ÞqçÁÖ Ú Ý â1Ó�ÔrÕ�áìÒ ¾ Ó,� Ü Û�Û�Ú Þ Õ Ý Ó�Ú Ýmá Õ ¾ Ó�Ú�â Ü Ó�Ú¢Ò ÝÐ¾[Ü©ÝÁÞ Ó Ö Ú Ü Ù ¾ æ

�¨Ò × á²Ù�Ú�Û Ü Ó�Ú¢Ò Ý½¾«Ü Ù ¾ Ò Ü�Ö Ú ¾ ÕÂÚ Ý±Þ Õ�Ó:Õ Ö�× Ú Ý Ú Ý â�ä�ÔrÕ�Ó�ÔrÕ Ö Ó�ÔrÕ«á�Ú�Ù¢Ò©Ó ¾ å Ò�Ù�Ù�ÒBä¨Õ Þ Ó�ÔrÕ ÖUç Ù¢Õ ¾ Ò å Õ Ý â Ü â©Õ × Õ Ý Ó
÷Wø ë í¨ù ¾ áìÕgÛ�ÚÇ��Õ Þ å Ò Ö Ó�ÔÁÕ Ý Ò�� î ã¡ú�Ò Ý Õ à ÕgÛ Ü�çÐ¾ Õ4Ó�ÔrÕ ø ë í Ü�Ö Õ Ý Ò©Ó�á çÁà Ù�Ú�Û Ü©ÝÁÞ Ó�ÔrÕ Ö ÕgÙ¢Õ á�Ü©Ý Ó ¾ ÕgÛ�Ó�Ú�Ò Ý Ò å Ó�ÔrÕ
ä Û�Û�Ú Þ Õ Ý Ó(� Ýmá Õ ¾ Ó�Ú�â Ü Ó�Ú¢Ò Ý�û Ò Ü�ÖØÞ�ø ÕtáìÒ Ö Ó(Ú ¾ Û�Õ ÝÐ¾ Ò Ö Õ Þ æ(ë4Ó�ÔrÕ ÖÞ¾ Ò çrÖ Û�Õ ¾ Ò å Ú Ý å Ò Ö�×¡Ü Ó�Ú¢Ò Ý·Ü�à Ò ç Ó�Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó ß
ÔrÒ�ä(Õ á Õ Ögß�Ö Õ å Õ Ö Õ Ý Û�ÕwÛ�Ù¢Õ Ü�Ö Ú ÝÐ¾ Ó Ü©Ý Û�Õ ¾ Ò å ä Ú Ö urÒ Ö Û�Õ'á²Ú�Ù�Ò©Ó á Ú¢Ò�Ù Ü Ó�Ú�Ò ÝÐ¾ Ò å Ó�ÔrÕ ø ë í æ

x[ÔÁÕ å Ò�Ù�Ù¢ÒBä}Ú Ý â«Ú ÝÁÜ©Þ Õg� çÁÜ Ó:Õ Þ ÕgÛ�Ú ¾ Ú¢Ò ÝÐ¾(Ü©ÝÁÞ Û�Ò Ý Ó Ö Ò�Ù Ü Û�Ó�Ú¢Ò ÝÐ¾ Û Ü©Ý�à Õ}Ú Þ Õ Ý Ó�ÚÇ��Õ Þ å Ò Ö Ó�ÔÁÕ}Ù¢Õ Ü©Þ u�� Ñ v@á²Ú�Ù¢Ò©Óté
> Õ��.�Dß�� ® � §�° ���>9�����â � ° ��� ° ����;bßà��«R�D�rô:ü ���
�	��²�«�ß��	���;³�� § �R�}é«è Ø � ® �7��ß�� ® � §)§ ��©D�4�W�+�=�� ® � ° �����
§ ����� ®gý ��â § ����ß��!� ®�§ ß ý ��� § ß�� ®�æ�u�� Ñ v�á²Ú!Ù¢Ò©Ó ¾�Ü�Ö Õ Ý Ò©Ó Ü Û�Û çÐ¾ Ó:Ò × Õ Þ Ó:Ò î ã/Ú Ý â�Û�Ù¢Ò ¾ Õ�Ó:Ò�Ó�ÔrÕ â Ö Ò çÁÝÁÞ Ò Ö Ó:Ò
Ó:Õ Ö�Ö�Ü Ú Ý æ�x[ÔrÕ3Ù¢Õ Ü©Þ á²Ú�Ù�Ò©Ó�Ó:Õ ¾ Ó�Ú¢�²Õ Þ Ó�Ô Ü Ó à ÕgÛ Ü�çÐ¾ Õ�Ò å Û�Ò Ý Û�Õ Ö�ÝÐ¾ªÜ�à Ò ç Ó à ÕgÚ Ý â[� Ö Õ Þ Ò Ý å Ö Ò × Ó�ÔÁÕ â Ö Ò çÁÝÁÞ
Ü©Ý²Þ Ó�ÔÁÕ Þ²Ü©Ý â©Õ ÖµÜJ¾�¾ Ò
Û�Ú Ü Ó:Õ Þ ä�Ú¢Ó�Ô î ã
Ú Ý â·Ú Ý�ÜÂÝÁÜ�Ö�Ö ÒBä áËÜ Ù!Ù¢Õtã ¾9çrÖ�Ö Ò çÁÝÁÞ Õ ÞÃà ã ÔÁÚ�â�Ô × Ò çÁÝ Ó Ü Ú ÝÐ¾�ß ÔrÕ
Ô Ü©Þ�Ö Õ ×¡Ü Ú Ý Õ Þ ÔÁÚ�â�Ô ÜJ¾ Ù�Ò Ý â ÜJ¾ áìÒ ¾�¾ Ú à Ù¢Õ Ü©ÝÁÞ Ó�ÔrÕ Ý¡ÞÁÖ Ò�áqáìÕ Þ¥àÁÖ Ú¢Õ î ã å Ò Ö¨Üµá Ú ¾9çÁÜ Ù
Ú Þ Õ Ý Ó�ÚÇ��Û Ü Ó�Ú�Ò Ý Ó�Ô Ü Ó
Ù ÜJ¾ Ó:Õ Þ à Õ�Ó�ä(Õ�Õ Ý Ô Ü©ÝÁÞ Ö ¾ ÕgÛ�Ò ÝÁÞ½¾ æ ¸ Õ@á ÜJ¾�¾ Õ Þ Ó�ÔrÕ1ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö Ò Ý Ô²Ú ¾ Ù¢Õ å Ó�ä}ÔÁÚ�Ù¢Õ î ã
Ú Ý â × Ò Ö Õ«Ó�Ô Ü©Ý
v�:D: × Ú!Ù¢Õ ¾«Ü©Ý ÔrÒ çrÖ¥Ü©ÝÁÞ¦Ü Ó Ü�Þ Ú ¾ Ó Ü©Ý Û�Õ�Ò å Ü�à Ò ç Ó Ñ :D:D: å Õ�Õ�Ó1Ò�ò®Ó:Ò Ó�ÔÁÕ ¾ Ú Þ Õ Ü©ÝÁÞ¦Ü�à Ò ç Ó Ô :D: å Õ�Õ�Ó
Ü�à Ò á ÕwÓ�ÔrÕ�ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö æ ¸ Õ�Ó:Õ ¾ Ó�ÚÇ��Õ Þ Ó�Ô Ü Ó

v,��ä ÜJ¾ Ó Ö ã
Ú Ý â«Ó:Ò î Õ�Õtá × ã¡ä�Ú Ý â�Ó�Ú�á ¾ å Ö Ò × ÔÁÚ�Ó:Ó�Ú Ý â × Ò ç²Ý Ó Ü Ú Ý½¾(Ü©ÝÁÞ � Ü Û�Û�Ò × á²Ù!Ú ¾ ÔrÕ Þ Ó½ä¨Ò
Ó ÜJ¾�îd¾Ý¾ Ú ×@ç Ù�Ó Ü©Ý Õ�Ò çÐ¾ Ù�ã ß
×¡Ü�î Ú Ý â Ü Û Ü Ù�Ù²Ò Ý Ó�ÔÁÕ ×�Ü Ú Ý�ÖØÜ©Þ Ú¢Ò Ü©ÝÁÞ á ç Ù�Ù�Ú Ý âµÒ ç Ó Ü â ç Ú Þ Õ}Ó�Ô Ü Ó
Ô Ü©Þ Ó�ÔÁÕ ¾ Ú!Ù�ÔrÒ ç Õ�Ó:Ó:Õ ¾ Ò å ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾ æ��(â©Ò©Ó�Ò Ý Ù�ã�Ó�Ô Ö Õ�Õ4� ç Ú�Û î Ú Ý Ó:Õ Ö�ÖUç á²Ó:Õ Þ â�Ù Ü©Ý Û�Õ ¾ Ò å Ù¢Õ ¾�¾
Ó�Ô Ü©Ý Ñ æ Ò v ¾ ÕgÛ�Ò Ý²ÞÐ¾ Õ Ü ÛØÔ�w s Ñ v u tvæ

x�ÔrÕ ÞÁÜ�Ö�î â Ö Õ�Õ Ý®û Ù Ü Û îª¸4Ü ä î Û Ü©× Ò ç î Ü â©Õ à Ù¢Õ ÝÁÞ Õ Þ Ú Ý Ó:ÒãÓ�ÔÁÕ$â Ö Õ�Õ Ý�à�Ü Û î â Ö Ò çÁÝÁÞ Ò å Ó�ÔrÕ á�Ü Ù�Ù¢Õtã ß
Ü©Þ²Þ Ú Ý â¥Ó:Ò¡Ó�ÔrÕ Þ ÚÇï·Û ç Ù�Ó_ã�Ò å Ó�ÔrÕwÚ Þ Õ Ý Ó�Ú¢��Û Ü Ó�Ú¢Ò Ý æ
x�ÔrÕ ä Û�Û�Ú Þ Õ Ý Ó�� Ý6á Õ ¾ Ó�Ú�â Ü Ó�Ú�Ò Ýãû Ò Ü�Ö�Þ¤çÐ¾ Õ Þ á²Ú�Ù¢Ò©Ó ¾ î ã
Ú Ý âÂu�� Ñ v ¾�Ü©ÝÁÞñû Ù Ü Û î�¸}Ü ä îd¾ Ó:Ò Ö ÕgÛ Ö Õ Ü Ó:Õ�Ó�ÔrÕ
Û�Ú Ö Û çÁ×S¾ Ó Ü©Ý Û�Õ ¾�çÁÝÁÞ Õ Ö ä}ÔÁÚ�Û�ÔñÓ�ÔÁÕ á Ú ¾9çÁÜ ÙªÚ Þ Õ Ý Ó�ÚÇ��Û Ü Ó�Ú�Ò Ý ä ÜJ¾�×�Ü©Þ Õ�æ�x[ÔrÕ�Ó:Õ ¾ Ó�á²Ú�Ù¢Ò©Ó ¾ ä¨Õ Ö Õ ç²ÝÁÜ�à Ù¢Õ
Ó:Ò�Ú Þ Õ Ý Ó�Ú å ã�Ó�ÔrÕ û Ù Ü Û îg¸4Ü ä î�¾�ß�Ü©ÝÁÞ Ó�ÔrÕtãÎÛ�Ò ç Ù ÞÎÝ Ò©Ó ¾ Õ�Õ Ü©Ý ã Ò å Ó�ÔrÕ ¾ Ú�ê ä4× Õ Ö Ú�Û Ü©Ý î Ü â ¾ Ò Ý Õ Ü ÛØÔ
ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö æ�x[ÔrÕ3u�� Ñ v�á²Ú�Ù�Ò©Ó ¾ Û�Ò ç Ù Þ¥Ý Ò©ÓªÔ Ügá Õ ¾�Ü Ó�Ú ¾ �²Õ Þ Ó�ÔrÕ ø ë í Ú Þ Õ Ý Ó�ÚÇ�lÛ Ü Ó�Ú¢Ò ÝwÖ Õg� ç Ú Ö Õ × Õ Ý Ó ¾�ç½¾ Ú Ý â
Ó�ÔÁÕ�Ó_ãáìÕµÒ å á Ú ¾9ç²Ü Ù5Ú Þ Õ Ý Ó�ÚÇ��Û Ü Ó�Ú¢Ò Ý á ÜJ¾�¾ Õ ¾ Ó�ÔrÕtã�Ó:Õ ¾ Ó�ÚÇ�²Õ Þ Ó�Ô Ü Ó[Ó�ÔrÕtã ×¡Ü©Þ Õ�æ

> Õ���âWß��ß��~� ®�§ ß ý ��� § ���X������ß���� °�§ �����N���wô���~²�ß)ÕÙß ® ��� é�x[ÔrÕ Ö Õ«ä(Õ Ö Õ«Ó�ä(Ò à²ÜJ¾ Ú!ÛwÚ Ý Û�Ò Ö�Ö ÕgÛ�Ó Þ ÕgÛ�Ú ¾ Ú¢Ò ÝÐ¾ Ú Ý �
á Ò�Ù á Õ Þ Ú Ý Ó�ÔÁÚ ¾ª× Ú ¾ Ú Þ Õ Ý Ó�ÚÇ��Û Ü Ó�Ú�Ò Ý æ�x[ÔÁÕ(� Ö�¾ Ó�ä ÜJ¾ Ú Þ Õ Ý Ó�Ú å ã/Ú Ý â�Ó�ÔrÕ[ð ¸ �98�: ÷Wû Ù Ü Û î=¸4Ü ä î ù ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾
ÜJ¾¨ø�ç½¾�¾ Ú Ü©Ý=¸ Ú ÝÁÞÐ¾gßmÜ©ÝÁÞ Ó�ÔÁÕ ¾ ÕgÛ�Ò ÝÁÞ ä ÜJ¾(ÜJ¾�¾9çÁ× Ú Ý âµÓ�ÔrÕ ¸ Ú Ý²ÞÐ¾ ä(Õ Ö Õ�� Ö�Ü �6Úvæ û Ò©Ó�Ô<�ã Ö Ú ÜµÜ©ÝÁÞ x çrÖ�î Õtã
î Õ�ä ¸ Ú ÝÁÞÐ¾�ß©Ü©ÝÁÞ Ó�ÔrÕ[ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ Û�Ò ç Ù Þ Ô Ügá Õ à ÕgÙ¢Ò Ý â©Õ Þ Ó:Ò�Ò Ý Õ3Ò å Ó�ÔÁÕ[ð'æ%�Læ�Û�Ò Ü Ù!Ú¢Ó�Ú¢Ò Ý á Ü�Ö Ó Ý Õ Ö�¾ æ�x[ÔrÕ
��Ò ×¡×¡Ü©ÝÁÞ Õ Ö Ò å Ó�ÔrÕ�ë�áìÕ Ö�Ü Ó�Ú¢Ò ÝÐ¾ � ç áqáìÒ Ö Ó��
� ç²Ü©ÞrÖ Ò Ý5ß ä�ÔrÒ ¾ Õ[ó,Ò à ä ÜJ¾ Ó:Ò ÖUçÁÝ Ó�ÔrÕ«ä¨Õ�Õ î Ù�ã Þ Õ�Ó Ü ÛØÔ
�
× Õ Ý Ó ¾ � ç²Ü©ÞrÖ Ò ÝÃ× Õ�Õ�Ó�Ú Ý â ¾�ß Ó:Õ ¾ Ó�ÚÇ�²Õ Þ Ó�Ô Ü Ó ÜJ¾ Ù¢Ò Ý â ÜJ¾ ÔrÕwÔ Ü©Þ�à Õ�Õ Ý Ú Ý ë�þ¨� ß ÔrÕwÔ Ü©ÞÃÖ ÕgÚ¢Ó:Õ Ö�Ü Ó:Õ Þ Ó:Ò
Ó�ÔÁÕ ¾ � çÁÜ©ÞrÖ Ò ÝÐ¾ Õ Ü ÛØÔãä¨Õ�Õ î Ó�Ô Ü Ó�Ó�ÔrÕtã ¾ ÔrÒ ç Ù Þ à Õ¡Û Ü�Ö Õ å ç Ù Ü�à Ò ç Ó × Ú ¾ Ú Þ Õ Ý Ó�Ú å ã
Ú Ý â Ü Ú Ö Û Ö�Ü å ÓµÒ á Õ Ö Ó�ÔrÕ
Ý Ò�� î ã¥ú�Ò Ý Õ à ÕgÛ Ü�çÐ¾ Õ[Ó�ÔÁÕ Ö Õ[ä¨Õ Ö Õ ¾ Ò ×�Ü©Ý ã ÝÁÜ Ó�Ú¢Ò Ý½¾�Ü©ÝÁÞS¾ Ò ×¡Ü©Ý ã Ü Ú Ö Û Ö�Ü å Ó(Ú Ý Ó�ÔrÕ Ü�Ö Õ Ü«Ü©ÝÁÞ Ó�Ô Ü Ó Ü©Ý ã

ÿ 2#ÿ/ó�����.$�l��ö�����øýó	�
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Ó�Ú × Õ1u�� Ñ v ¾ Ò Ö�Ü©Ý ã©Ò Ý Õ�ÕgÙ ¾ Õ@á²Ú!Û î Õ Þ¤ç á Ü ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö Ò ÝñÖ�Ü©ÞÁÜ�ÖBß Ú�Ó}ä ÜJ¾ á Ö Ò à²Ü�à Ù�ã Ü ð@æ%�Læ ß x çrÖ�î Ú ¾ Ô ß
Ò Ö ð Ý Ú¢Ó:Õ Þ��}Ü Ó�Ú�Ò ÝÐ¾ ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö é

v ä4Ý ãâÓ�Ú × Õ�ã©Ò ç Ú Ý Ó:Õ Ö Û�ÕtáÁÓ Ü ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö¥ÜJ¾�Ü©ÝðçÁÝrî
Ý ÒBä Ý�ß Ó�ÔÁÕ Ö Õ�Ú ¾«Ü Ù¢ä Ü ã ¾�Ü � ç Õ ¾ Ó�Ú¢Ò Ý
Ò å á Ö Ò/Û�Õ Þ�çrÖ Õ ¾�ß Õg� ç Ú�á × Õ Ý Ó å Ü Ú�Ù çÁÖ Õ ßÁÜ©ÝÁÞ Ô²Ú�â�Ô�Ó:Õ Ö�ÖØÜ Ú Ý�×¡ÜJ¾:î Ú Ý â�Ó�ÔrÕ«Ù�Ú Ý Õ��8Ò å � ¾ Ú�â�ÔmÓ ÖØÜ©ÞÁÜ�Ö æ
x�ÔrÕ Ö Õ Ü�Ö Õ Ýjç²× Õ Ö Ò çÐ¾¨Ö Õ ÜJ¾ Ò Ý½¾ ä}Ô�ã�ã©Ò ç ä(Ò ç Ù Þ�Ý Ò©Ó à Õ Ü�à Ù¢Õ4Ó:Ò�ÕgÙ¢ÕgÛ�Ó Ö Ò Ý Ú!Û Ü Ù�Ù�ã¡Ú Þ Õ Ý Ó�Ú å ã Ü
ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö æ�ð ¾ Õ Þ Ú ¾ Û�Ú�á²Ù!Ú Ý Õ�æ'�Ó[Ú ¾3à Õ�Ó:Ó:Õ Ö Ó:Ò × Ú ¾�¾3ÜS¾ ÔrÒ©Ó3Ó�Ô Ü©Ý�à Õ�ä Ö Ò Ý â&w±s Ñ v u tvæ

> Õ�����ß�� ® � § ��� ®gý �â��$�����	��²�«�ß��	���4³�� § ���(éwè Ø � § ��� §�§ �����R����ß��� °�§ ��������&�
����� § ß��%��ß ®�§ � ®�§ ³�W9����	� ý ��ß ® 7 é
x�ÔrÕ ø ë í Ö Õg� ç Ú Ö Õ Þ Ó�Ô Ü Ó�Ó�ÔrÕ�á²Ú�Ù¢Ò©Ó Ý Ò©Ó�Ò Ý Ù�ã Þ Õ�Ó:Õ ÖØ× Ú Ý Õ4Ó�ÔrÕ�Ó_ãáìÕ}Ò å Ü Ú Ö Û Ö�Ü å Ó Ü©ÝÁÞÂÝÁÜ Ó�Ú¢Ò ÝÁÜ Ù�Ú�Ó_ã ß
à�ç Ó
Ó:Ò4Ó Ü�î Õ�Ú Ý Ó:Ò4Û�Ò ÝÐ¾ Ú Þ Õ Ö�Ü Ó�Ú¢Ò Ý Ó�ÔrÕ�áìÒ ¾�¾ Ú à Ú!Ù�Ú¢Ó_ã}Ó�ÔrÕ Ü Ú Ö Û Ö�Ü å Ó�ä ÜJ¾ Ù¢Ò ¾ Ó ß Ú ÝwÞ Ú ¾ Ó Ö Õ ¾�¾�ß Ò Ý1Ü�× Õ Þ Ú�Û Ü Ù × Ú ¾�¾ Ú¢Ò Ý5ß
Ò Ö ä ÜJ¾ álÒ ¾�¾ Ú à Ù�ã à ÕgÚ Ý â î ÒBä Ý�à ã�á²Ú�Ù¢Ò©Ó ¾ ä}ÔrÒ�ä(Õ Ö Õ Þ Õ å ÕgÛ�Ó�Ú Ý â}æ

> Õ��¡;�ß����È� § �=� § ���N�«��Ô���7�,97� ® 7!�g7!��â7� ®�§ ³�� ® � § �	� ° ��� § ß ® 7 § � § ���1çlß�� ´ ��âWâX� ® � Ø �Ô��â7� ®�§�� ç ´�Ø���é
ä Û�Û�Ò Ö�Þ Ú Ý âÃÓ:Ò Ó�ÔrÕ ø ë í ß Ó�ÔÁÕ�á²Ú�Ù�Ò©Ó ¾ ÔrÒ ç Ù Þ Ô Ügá Õ Ö ÕtáìÒ Ö Ó:Õ Þ Ó:Ò�Ó�ÔÁÕ ä � í ÷ ä�ÔÁÒ�Ú ¾ Ú Ý ÔÁÚ ¾ Û�Ô Ü Ú Ý Ò å
Û�Ò ×�×¡Ü©ÝÁÞ±Ü©ÝÁÞ á²Ôjã ¾ Ú!Û Ü Ù�Ù�ãÎÙ¢Ò
Û Ü Ó:Õ Þ Ú Ý Ó�ÔÁÕ ä	�¤ä �[� ù Ó�Ô Ü Ó�ÔrÕÂÔ Ü©Þ Õ Ý Û�Ò çÁÝ Ó:Õ Ö Õ Þ§Ü©ÝðçÁÝ Ú Þ Õ Ý Ó�ÚÇ�²Õ Þ
Ü Ú Ö Û Ö�Ü å Ótæ ¸ Õ Þ Ú ÞÂÝ Ò©Ó[ä Ü Ú¢Ó å Ò Ö Ó�ÔrÕ ä � í Ó:Ò Ü áqá Ö Ò á Õ�Ó�ÔÁÕ Ö ÕgÙ¢Õ ÜJ¾ Õ�Ò å Ó�ÔrÕ × Ú ¾�¾ Ú�Ù�Õ ¾ æ

> Õ��Ö�&� § �=�À�¸ß § � « ® �D«��Ö� ® �À« ®�® �=������������±����� § � § ��� § ��ß�� ® � § �����%��� § ß�âN�}9���� § �������{�~³=��;D�7�~ß�â ß ®
§ �R�.��� ®�§ ���D��� § ��«�� § «��	� � �/���N�¤���=�Ù�=��� ° � ® ��ß�³��%��9����Ù��� ®�§ �	�����ªß ® 7 § ���4� ® 7!�g7!��âN� ®�§
��§ �I�&� §©éªx[ÔÁÕ�Õ Ý Ó�Ú Ö Õ
Ú Ý Û�Ú Þ Õ Ý Ó ß å Ö Ò × Ó�ÔÁÕ�� Ö�¾ Ó�Ó�Ú × ÕµÓ�ÔÁÕ�á²Ú�Ù¢Ò©Ó ¾¨Ö ÕgÛ�ÕgÚ á Õ Þ�Ü©Ý Ú ÝÁÞ Ú!Û Ü Ó�Ú¢Ò ÝÂÜ�à Ò ç Ó�ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ Ú Ý Ó�ÔrÕ�x ä ë ø
Ó:Ò ¾ ÔrÒ/Ò©Ó�Ú Ý â�Ó�ÔrÕ × Þ ÒBä Ý Ù ÜJ¾ Ó:Õ Þ Ò Ý Ù�ã ¾ Õ á Õ Ý × Ú Ýjç Ó:Õ ¾ æÃþ�Ú�Ù�Ò©Ó ¾wÜ�Ö Õ Ü Ù�Ù¢Ò�ä(Õ Þ à ãâÓ�ÔrÕ ø ë í Ó:Ò Ó Ü�î Õ
Ü Û�Ó�Ú�Ò Ý Ò Ý Ó�ÔrÕgÚ Ö ÒBä Ý Ú Ý Ü©Ý Õ × Õ Ö â©Õ Ý Û+ã ß�¾ Ò Ó�ÔrÕ·� ç Õ ¾ Ó�Ú¢Ò Ý Ó�ÔrÕ Ý à ÕgÛ�Ò × Õ ¾ ä�ÔÁÕ�Ó�ÔrÕ Ö Ó�Ô²Ú ¾o¾ Ú�Ó çÁÜ Ó�Ú¢Ò Ý
ä ÜJ¾�Ü©Ý Õ × Õ Ö â©Õ Ý Û+ã�æ
�3u ä �±Ò�ï·Û�Ú Ü Ù ¾ Ó:Õ ¾ Ó�ÚÇ��Õ Þ Ó�Ô Ü ÓªÓ�ÔrÕ Ö Õ3Ô Ü©Þ¥à Õ�Õ Ý¥Ý Ò Ý Õ�Õ Þ å Ò Ö Ô ÜJ¾ Ó:Õ�æªx[ÔrÕ ¾ Ù�ÒBä3� î ã
Ú Ý â4ÔrÕgÙ�Ú�Û�Ò�á²Ó:Õ Ö�¾ Ô Ü©Þ
Ó ÖØÜgá ÕgÙ¢Õ Þ Ù¢Õ ¾�¾ Ó�Ô Ü©Ý å Ò çrÖ Ó:Õ�Õ Ý�× Ú�Ù¢Õ ¾õ¾ Ú Ý Û�Õ�Ó�ÔrÕ�u�� Ñ v ¾ � Ö�¾ Ó�á²Ú�Û î Õ Þ Ó�ÔrÕ × ç á�Ò Ý·Ö�Ü©ÞÁÜ�Ögß Ó�ÔrÕtã¡ä¨Õ Ö Õ Ý Ò©Ó
î ã/Ú Ý â1Ú ÝÂÜ Ó�Ô Ö Õ Ü Ó:Õ Ý Ú Ý â ×¡Ü©ÝÁÝ Õ ÖgßrÜ©ÝÁÞ Ó�ÔrÕtã�ä¨Õ Ö Õ î ã
Ú Ý â ¾ Ò ç Ó�ÔÁÕ ÜJ¾ Ó Ü ä Ü ã å Ö Ò × Ó�ÔrÕ«�/ÕgÛ çrÖ Ú¢Ó_ãH5lÒ Ý Õ�æ
x�ÔrÕ
n ä ë Ö ÕtáìÒ Ö Ó(Û�Ú¢Ó:Õ ¾ Ó�ÔrÕ�å Ú ¾�¾ Ú�Ò Ý è�Ú Ö ÕgÛ�Ó:Ò Ö3ÜJ¾ ¾ Ó Ü Ó�Ú Ý â1Ó�Ô Ü Ó�â�Ú á Õ Ý Ó�ÔrÕ ¾ áìÕ�Õ Þ Ò å Ó�ÔrÕ�ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾�ß
Ó�ÔÁÕ¡��â�Ô6Ó:Õ Ö�¾ Ô Ü©Þ Ó�Ú × Õ�Ó:Ò Ö Õ�Ó çrÖØÝ Ó:Ò�x çrÖ�î Ú ¾ Ô Ü Ú Ö�¾ á Ü Û�Õ ßsÖ Õ å ç ÕgÙ ß�Ü©Ý²Þ�¾ Ó�Ú�Ù�Ù Ö Õ�Ó çrÖ�ÝãÜ©Ý²Þ Õ Ý â Ü â©Õ�Ó�ÔrÕ
ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾[à Õ å Ò Ö ÕµÓ�ÔrÕtãÂÛ�Ò ç Ù Þ Ô Ügá ÕwÛ Ö Ò ¾�¾ Õ ÞA¾ Ò ç Ó�ÔÂÒ å Ó�ÔrÕ Ô 8ËÓ�ÔÃþ Ü�Ö�Ü Ù!Ù¢ÕgÙkæ
x�ÔrÕ�ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾4Ü Ù ¾ Ò!álÒ ¾ Õ Þ Ý Ò�Ó�Ô Ö Õ Ü ÓµÓ:Ò<Ó�ÔrÕ�u�� Ñ v ¾ Ò Ö Ó:ÒÂÓ�ÔrÕgÚ Ö�× Ú ¾�¾ Ú¢Ò Ý5ß ä�ÔÁÚ!Û�Ô ä ÜJ¾ Ó:Ò«á Ö Ò©Ó:ÕgÛ�Ó
Ó�ÔÁÕ ä	��ä �[� Ü©ÝÁÞ Þ Õ�Ó:Õ Ö�× Ú Ý Õ¡ä�ÔrÕ�Ó�ÔrÕ Ö Ó�ÔrÕ Ü�Ö Õ Ü ä ÜJ¾ Û�Ù�Õ Ü�Ö æÃë Ý Õ�Õ+ê�áìÕ Ö ÓwÙ Ü Ó:Õ Ö Û�Ò ×¡× Õ Ý Ó:Õ Þ Ó�Ô Ü Ó
Õ á Õ Ý Ú å Ó�ÔrÕtã ���&��à Õ�Õ Ý � Ö�Ü �/Ú ¸ Ú ÝÁÞÐ¾�ß

v ä ¸ Ú Ý²Þ Ú ¾ Ò Ý Ù�ã Ü Ó�Ô Ö Õ Ü Ó�Ó:Ò Ü©Ý u�� Ñ v1Ú å Ó�ÔrÕ�u�� Ñ vwÚ ¾ á Ü�Ö�î Õ Þ�Ü Ù × Ò ¾ Ó ¾ Ó Ü Ó�Ú¢Ò Ý²Ü�Ö ã Þ Ú Ö ÕgÛ�Ó�Ù�ã
Ú Ý å Ö Ò Ý ÓªÒ å Ú¢Ó Ü©ÝÁÞÂ¾�Ü ã ¾�� 3wÚ�Ù�Ù × Õ�æ%r�ë4Ó�ÔrÕ Ö Ó�Ô Ü©Ý Ó�Ô Ü Ó ß Ú¢Ó�r ¾ á Ö Ò à²Ü�à Ù�ã Ý Ò©Ó á Õ Ö ã áç Ù Ý Õ Ö�Ü�à Ù¢Õ+w
s Ñg£ :&tvæ

þ(Ú�áìÕ Ö � ç Ò©Ó:Õ ¾�ä Ú Ö uÁÒ Ö Û�Õw)�Ótæ��¨Ò�Ùkæªx'Ò Ý ãH3µÕ Ö�Ý5ßrÜ á Ö Ò å Õ ¾�¾ Ò Ö[Ü Ó3Ó�ÔrÕ�ð'æ%�Jæ ä Ú Ö uÁÒ Ö Û�Õ ä Û Ü©Þ Õ × ã ß ä�ÔrÒ
ä Ö Ò©Ó:Õ Ü�à Ò ç Ó3Ó�ÔÁÚ ¾3Ü Û�Û�Ú Þ Õ Ý Óté

v/å Ú ¾ Ó Ü�î Õ ¾ Ô Ü áqáìÕ Ý5ßªà�ç Ó«Ó�ÔrÕ Ö ÕÂä ÜJ¾�Ý Ò ÖUçÐ¾ Ô Ó:Ò ¾ ÔrÒ/Ò©Ó1Ó�ÔÁÕ ¾ Õ<ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ æÎx[ÔrÕ<u�� Ñ v ¾
Û�Ò ç Ù Þ Ô ÜBá Õ Þ Ò Ý Õ ×�ç Ù¢Ó�Ú�á�Ù¢Õ�á ÜJ¾�¾ Õ ¾�ß Ò Ö Õ á Õ Ý å Ò�Ù�Ù¢Ò�ä(Õ Þ Ó�ÔrÕ(ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ Ó:Ò�Ó�ÔrÕgÚ Ö�Þ Õ ¾ Ó�Ú ÝÁÜ Ó�Ú¢Ò Ý
Ó:Ò Þ Õ�Ó:Õ Ö�× Ú Ý ÕµÓ�ÔrÕgÚ Ö Ú Ý Ó:Õ Ý Ó�Ú�Ò ÝÐ¾ w{s Ñ v u tvæ

ä4Ý ã�Õ+ê�á²Ù Ü©ÝÁÜ Ó�Ú¢Ò Ý¬à ÕgÔÁÚ Ý²Þ Ó�ÔrÕ¤á²Ú�Ù�Ò©Ó�r ¾ Ô ÜJ¾ Ó_ã Ü Û�Ó�Ú¢Ò Ý Û Ü©Ý Ò Ý Ù�ã à Õ Ó�ÔrÕ¤á Ö Ò Þqç Û�Ó�Ò å ¾ álÕgÛ ç Ù Ü Ó�Ú¢Ò Ý æ
� Ý Ò6Ò î¦Ü Ó:Ó Ö Ú à�ç Ó:Õ ¾ Ó�ÔÁÕ å ÜJ¾ Ó Ö Õ Ü Û�Ó�Ú¢Ò Ý Ó:Ò Ó�ÔÁÕ�Ò á Õ Ö Ù¢Õ Ü�Ö�Ý Õ Þ�Þ Õ å Õ ÝÐ¾ Ú á Õ Ö Õ ¾ áìÒ ÝÐ¾ Õ ¾ Ó Ü�ç â�Ô6Ó�Ó:Òñ��â�Ô6Ó:Õ Ö
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á�Ú�Ù¢Ò©Ó ¾ æ û Ò©Ó�Ô<� Ý Ò6Ò î�Ü©ÝÁÞ Ó�ÔrÕ
n ä ë Ö ÕtáìÒ Ö Ó × Õ Ý Ó�Ú¢Ò Ý Ó�ÔrÕ Ö Ú á�Ü Ù Ö ã1ä�Ú¢Ó�Ô�Ó�ÔÁÕ}u�� Ñ 8�á�Ú�Ù¢Ò©Ó ¾�Ü©Ý²Þ�ÜwÞ Õ ¾ Ú Ö Õ
Ò å Ó�ÔrÕµÙ¢Õ Ü©Þ u�� Ñ v4á²Ú�Ù¢Ò©Ó(Ó:Ò ¾ ÔrÒ/Ò©Ó Þ ÒBä ÝÂÜ©Ý Õ Ý Õ × ã Ü Ú Ö Û Ö�Ü å Ótæ�u'� Ñ 8 ¾ ä(Ò ç Ù Þ Ô ÜBá ÕµÕ Ý Ó:Õ Ö Õ Þ Ó�ÔrÕµx ä ë ø
Ñ : Ó:Ò Ñ v × Ú Ýç Ó:Õ ¾«Ü å Ó:Õ Ö Ó�ÔrÕÂu'� Ñ v ¾gß áìÒ©Ó:Õ Ý Ó�Ú Ü Ù!Ù�ã Ü Ù�Ù¢Ò�ä�Ú Ý â�Ó�ÔÁÕ�u�� Ñ 8&á²Ú�Ù¢Ò©Ó ¾ Ó:Ò�â©Õ�Ó¥Û Ö Õ Þ Ú¢Ó å Ò Ö Ó�ÔrÕ
Þ ÒBä Ý Ú Ý â¡Ò å Ü©Ý Õ Ý Õ × ã Ü Ú Ö Û Ö�Ü å Óté�u�� Ñ 8 ¾�Ü�Ö Õ à Õ�Ó:Ó:Õ Ö Ó Ö�Ü Ú Ý Õ Þ�Ü©ÝÁÞ Õg� ç Ú�áqáìÕ Þ Ó:Ò�Ú Ý Ó:Õ Ö Û�ÕtáÁÓ}Ù¢Ò�ä3� î ã
Ú Ý â
ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ æ�� å Ó�ÔrÕ3u�� Ñ v�á²Ú�Ù¢Ò©Ó ¾ Ô Ü©Þ Ú Ý6á Ò�Ù á Õ Þ Ó�ÔrÕ3Û�Ô Ü Ú Ý Ò å Û�Ò ×¡×�Ü©ÝÁÞ5ß Ó�ÔrÕ�á Ü Û�Õ�ä¨Ò ç Ù Þ Ô Ügá Õ ¾ Ù¢ÒBä¨Õ Þ
Þ ÒBä Ý5ß�ÖUç Ú Ý Ú Ý â1Ó�ÔrÕ�á²Ú�Ù�Ò©Ó ¾ rÁÛ�Ô Ü©Ý Û�Õ å Ò Ö}ÜS¾ ÔrÒ6Ò©Ó Þ ÒBä Ý æ¨� ÝÃÜ©ÞÁÞ Ú�Ó�Ú¢Ò Ý5ß � Ý Ò/Ò îÂÜ�Ö â ç Õ ¾ Ó�Ô Ü Ó�Ó�ÔÁÚ ¾ ä ÜJ¾4Ü
ÖØÜ�Ö Õ�Ò�áqáìÒ Ö Ó çÁÝ Ú¢Ó_ã å Ò Ö áìÕ Ü Û�Õ�Ó�Ú × Õ�á²Ú�Ù¢Ò©Ó ¾ Ó:Ò¡Õ Ý â Ü â©Õ«Ú Ý Û�Ò ×«à²Ü Ótæ
x�ÔrÕ'â©Ò Ü Ù ¾�Ü©ÝÁÞ�× Ò©Ó�Ú á�Ü Ó�Ú¢Ò Ý�à ÕgÔ²Ú ÝÁÞ�Ü©Ý ã�Ô ç²×¡Ü©Ý�Ü Û�Ó�Ú�Ò Ý�Ü�Ö Õ çÁÝrî
Ý Ò�ä Ü�à Ù�Õ ÷L¾ Õ�Õ¥þ Ü â©Õ Ö v ù æ í á Õ Ý Ú Ý
Ó�Ô²Ú ¾ Û ÜJ¾ Õ3ä�ÔrÕ Ö Õ¨Ó�ÔÁÕ[u'� Ñ v�á²Ú�Ù¢Ò©Ó ¾<¾9çrÖ�á Ú á Õ Þ Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó ß Ó�ÔrÕ Ö Õ Ü�Ö Õ ×�Ü©Ý ã Ö Õ ÜJ¾ Ò ÝÐ¾ Ó:Ò Þ Ú ¾ Û�Ò çÁÝ Ó�Ó�ÔrÕgÚ Ö
Ò�ä Ý Õ+ê�á²Ù Ü©ÝÁÜ Ó�Ú¢Ò Ý½¾�ß©Ý Ò©Ó�Ó�ÔÁÕ�Ù�Õ ÜJ¾ Ó�Ò å ä�ÔÁÚ�ÛØÔ«Ú ¾ áìÒ©Ó:Õ Ý Ó�Ú Ü ÙBó Ü Ú�Ù ¾ Õ Ý Ó:Õ Ý Û�Õ ¾ æªx[ÔrÕ¨Õ+ê�á²Ù Ü©ÝÁÜ Ó�Ú¢Ò Ý½¾ á Ö Ò á Ú Þ Õ Þ
à ãÎÓ�ÔrÕ�á²Ú�Ù¢Ò©Ó ¾µÖ Ú�â�ÔmÓ Ü å Ó:Õ Ö Ó�ÔrÕ·Õ Ý â Ü â©Õ × Õ Ý Ó Þ ÚÇòlÕ ÖT¾ Ú�â Ý Ú¢��Û Ü©Ý Ó�Ù�ã å Ö Ò × Ó�ÔÁÕgÚ Ö Õ+ê�á²Ù Ü©ÝÁÜ Ó�Ú�Ò ÝÐ¾wÜ ä(Õ�Õ î
Ù Ü Ó:Õ Ö4ÞqçÁÖ Ú Ý â�Ó�ÔrÕ«Ò�ï·Û�Ú Ü Ù�Ú Ýmá Õ ¾ Ó�Ú�â Ü Ó�Ú¢Ò ÝÐ¾ Ó:Ò Þ Õ�Ó:Õ ÖØ× Ú Ý Õ�ä}ÔrÕ�Ó�ÔrÕ Ö Ó�ÔÁÕtã ¾ ÔrÒ ç Ù Þ�à Õ«Û�Ò çrÖ Ó,� ×¡Ü�Ö Ó�Ú Ü Ù¢Õ Þ æ
û�ç Ó¥Ú ÝãÜ©Ý ãâÛ ÜJ¾ Õ ß Ó�ÔÁÕ Ö Õ�ä ÜJ¾¥Ý ÒÃÛ�Ô Ü©Ý Û�ÕÂÓ�Ô Ü Ó ¾9ç Û�Ô ¾ Ù¢ÒBä î ã
Ú Ý â�ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾ Û�Ò ç Ù Þ Ô Ügá Õ�Õ ¾ Û Ü áìÕ Þ
Ó�ä(Ò ¾9ç álÕ Ö�¾ Ò Ý Ú�Û¨ó:Õ�Ó}��â�ÔmÓ:Õ Ö�¾ Ú Ý Ó�ÔrÕ1Ò�áìÕ Ý Ó:Õ Ö�Ö�Ü Ú Ý Ò å Ý Ò Ö Ó�ÔrÕ ÖØÝ � Ö�Ü � Ý Ò Ö ä(Õ Ö Õ«Ó�ÔrÕtãÃÕ á Õ Ö�Ü¯¾ Õ Ö Ú¢Ò çÐ¾
Ó�Ô Ö Õ Ü Ó[Ó:Ò¡Ó�ÔrÕ«u'� Ñ v ¾ æ��/Ò�Ó�ÔÁÚ ¾�¾ Ú¢Ó çÁÜ Ó�Ú�Ò Ý ä ÜJ¾}Ý Ò©Ó Ü©Ý Õ × Õ Ö â©Õ Ý Û+ã�æ

> Õ��W��ß�� ® � § ����ß § 9����W� ° ����ß § ß ;���ô:ü 9�	��â § ���4�¸ß ® 7 ° ß��%� § ³��W9����=� ý ��ß ® 7H� ®¡§ ���4�R����ß��� °�§ ����W� ® �H��ß��
® � § ²�«���� § ß�� ®M§ ����;��g7&«��W�=��� ° � ® ���7�/��� ® ���«7~� § ß §©é � ÔrÕ Ý Ó�ÔrÕ¥Ù¢Õ Ü©Þ á²Ú�Ù�Ò©Ó}Û Ü Ù�Ù¢Õ Þ Ò ç Ó�Ó�Ô Ü Ó�ÔrÕ�Ô Ü©Þ
á Ú ¾9ç²Ü Ù�Ù�ã�Ú Þ Õ Ý Ó�ÚÇ�²Õ Þ Ó½ä¨Ò�� ÖØÜ �6ÚìÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾�ß ÔrÕ ÜJ¾:î Õ Þ Ó�ÔrÕ�ä�Ú Ý â'á²Ú�Ù�Ò©Ó(Ó:Ò�Û�Ò Ý � ÖØ× Ó�ÔÁÕ�Ú Þ Õ Ý Ó�Ú¢��Û Ü Ó�Ú¢Ò Ý æ
x�ÔrÕ�ä�Ú Ý â ×¡Ü©Ý Û Ü Ù�Ù¢Õ Þ Ò ç Ó�v:x Ü Ù�Ù�ã¡x3ä¨Ò&w«Ò Ý Ô²Ú ¾�Ö�Ü©Þ Ú¢Ò ß ä}ÔÁÚ�Û�Ô�Ó�ÔrÕ�Ù¢Õ Ü©Þ á�Ú�Ù¢Ò©Ó�Ó:Ò/Ò î·ÜJ¾ Û�Ò Ý � Ö�×�Ü Ó�Ú¢Ò Ý5ß
à[ç Ó�ä�Ô²Ú�Û�Ô�Ó�ÔrÕ}ä}Ú Ý â�á²Ú!Ù¢Ò©Ó�Ù Ü Ó:Õ Ö Ó:Õ ¾ Ó�ÚÇ�²Õ Þ Ò Ý Ù�ã × Õ Ü©Ý Ó�ÔrÕ ¾�Ü ä�Ó½ä¨Ò1ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾(à�ç Ó Ý Ò©Ó Ý ÕgÛ�Õ ¾�¾�Ü�Ö Ú�Ù�ã
� Ö�Ü �/Ú ¸ Ú ÝÁÞÐ¾ æsx[ÔÁÕ�Ù¢Õ Ü©Þ á�Ú�Ù¢Ò©Ó Þ Ú Þ¡Ý Ò©Ó�ä Ü Ú¢Ó å Ò Ö¨Ü áìÒ ¾ Ú¢Ó�Ú á Õ[Ú Þ Õ Ý Ó�ÚÇ��Û Ü Ó�Ú¢Ò Ý å Ö Ò × Ó�ÔrÕ�ä}Ú Ý â ×¡Ü©Ý�à Õ å Ò Ö Õ
¾ Ó Ü�Ö Ó�Ú Ý â�Ó�ÔrÕwÕ Ý â Ü â©Õ × Õ Ý Ótæ

> Õ��¡;�ß����È� § �=� ��� § ß § «��~�7�=��� § ��ß�� § ß�� ® �N�¸ß § ����« §¸° ����â�ß�����ß�� ®qé ä Û�Û�Ò ÖØÞ Ú Ý âÂÓ:Ò�þ�Ú�álÕ ÖBß Ó�ÔÁÕ¡Û�Ò ×¡×¡Ü©ÝÁÞ Õ Ö Ò å
Ó�ÔÁÕ1ë�þ¨�®Ó:Õ ¾ Ó�ÚÇ�²Õ Þ�Ü Ó[Ò Ý Õ�Ò å Ó�ÔrÕ�ÔrÕ Ü�Ö Ú Ý â ¾ Ó�Ô Ü Ó

v,� Ö Õtâ ç Ù Ü�Ö Ù�ã ßÁÖ Ò ç Ó�Ú Ý ÕgÙ�ã�Ú × áìÒ ¾ Õ ÞÃÜ Ù¢Ó�Ú�Ó çÁÞ ÕwÙ�Ú × Ú¢Ó Ü Ó�Ú¢Ò ÝÐ¾ Ú Ý�Ý Ò Ö Ó�ÔÁÕ Ö�Ý � Ö�Ü �[æ4ë Ý Ó�ÔÁÕ å Ò çrÖ �
Ó:Õ�Õ Ý Ó�Ô¡Ò å ä á Ö Ú�Ù ß Ó�ÔÁÕ Ö Õ ¾ Ó Ö Ú�Û�Ó�Ú�Ò ÝÐ¾ ä¨Õ Ö Õ Ü�× Ú Ý Ú ×@ç²× Ò å Ó:Õ Ý Ó�ÔrÒ ç½¾�Ü©ÝÁÞ å Õ�Õ�Ó å Ò Ö �qê/Õ Þ �8ä�Ú Ý â
Ü Ú Ö Û Ö�Ü å Ótæ�x�ÔÁÚ ¾ Ú Ý å Ò Ö�×¡Ü Ó�Ú¢Ò Ý ä ÜJ¾ Ú Ý Õ Ü Û�Ô ¾ � çÁÜ©ÞÁÖ Ò Ý r ¾�ä Ú Ö Û Ö Õ�ä ø Õ Ü©Þ usÚ!Ù¢Õ�æ ä}Ý ã�Õ+êrÛ�Õtár�
Ó�Ú�Ò ÝÐ¾ Ô Ü©Þ Ó:Ò·Ô Ügá Õ × ã Ü áqá Ö Ò áËÜ Ùàw{s Ñ v u tvæ

� Ò Ý Õ�Ò å Ó�ÔrÕµÒ©Ó�ÔÁÕ Ö}Ü Û�Û�Ú Þ Õ Ý Ó Ö ÕtáìÒ Ö Ó ¾gß Ú Ý Û�Ù çÁÞ Ú Ý âwÓ�ÔÁÕµÒ�ï·Û�Ú Ü Ù5Ò Ý Õ ß�× Õ Ý Ó�Ú�Ò ÝÐ¾ Ó�ÔÁÚ ¾ Õ Ö�Ö Ò Ý Õ�Ò çÐ¾}Ü Û�Ó�Ú¢Ò Ý
Ò Ý Ó�ÔrÕ@á Ü�Ö Ó�Ò å Ó�ÔÁÕ'á²Ú�Ù�Ò©Ó ¾ æ û ÕgÛ Ü�ç½¾ Õ«Ó�Ô²Ú ¾ Û�Ò Ý Ó Ö Ò�Ù î Ü ää ÜJ¾4Ý Õ á Õ Ö Ú Ý6á Õ ¾ Ó�Ú�â Ü Ó:Õ Þ5ß Ú¢Ó�Ú ¾�Ý Ò©Ó�álÒ ¾�¾ Ú à Ù¢Õ
Ó:Ò Þ Õ�Ó:Õ Ö�× Ú Ý Õ�ä}ÔrÕ�Ó�ÔrÕ Ö Ó�ÔÁÕ Ü Û�Ó�Ú¢Ò Ý¦Ö Õ ¾Uç Ù¢Ó:Õ Þ å Ö Ò × Ü v Ö Õ å Õ Ö Õ Ý Û�ÕÂÛ�Ô Ü©ÝÁÝ ÕgÙÔw�á Ö Ò à Ù¢Õ × ÷ Ó�Ô Ü Ó¥Ú ¾�ß Ó�ÔrÕ
á�Ú�Ù¢Ò©Ó ¾[Þ Ú Þ�Ý Ò©Ó î/Ý ÒBä Ü�à Ò ç Ó3Ó�ÔÁÕ Ü Ù¢Ó�Ú¢Ó çÁÞ Õ Ö Õ ¾ Ó Ö Ú�Û�Ó�Ú�Ò Ý ù Ò Ö}Ü©Ý v Ü Û�Ó ç²Ü Ó:Ò Ö w�Õ Ö�Ö Ò Ö1÷ Ó�Ô Ü Ó}Ú ¾�ß Ó�ÔrÕ�á�Ú�Ù¢Ò©Ó ¾
î
Ý Õ�ä Ü�à Ò ç Ó[Ú�Ó à�ç Ó[Û�ÔÁÒ ¾ Õ�Ó:Ò�Ú�â Ý Ò Ö Õ�Ú¢Ó å Ò Ö�Ü©Ý�çÁÝÁî/Ý Ò�ä Ý�Ö Õ ÜJ¾ Ò Ý æ ù

> Õ��l�~��;bß�� § �=�(9�	��â § ���
³=����ß��lâWß�����ß�� ®H§ � ° �	� § �=� §/§ ���3ç Ý ç ´	 ���%����;�ß ® 7 § ���3ç Ý ç ´	 � ° � ®H§ �W� §�§ �&��© é
x�ÔrÕ¡ÔrÕgÙ�Ú�Û�Ò�á²Ó:Õ Ö Û�Ò ç Ù Þ Ô ÜBá Õ à Õ�Õ ÝÎÜ�Þ Ú á Õ Ö�¾ Ú¢Ò ÝÁÜ�Ö ã�á²Ù¢Òuã�æ¡x�ÔrÕ × Ú ¾�¾ Ú¢Ò Ý Ò å Ó�ÔrÕ¡� Ö�¾ Ó î Ú�â�Ô6Ó�Ú Ý Ó:Ò<Ó�ÔrÕ
x ä ë ø ä ÜJ¾ Ó:Ò ×¡Ü�î Õ ¾9çrÖ Õ�Ú¢Ó�ä ÜJ¾Ý¾�Ü å Õ å Ò Ö Ó�ÔrÕ ä��¤ä �[� Ü©ÝÁÞ Ò©Ó�ÔrÕ Ö3Ü Ú Ö Û ÖØÜ å Ó¨Ó:Ò¥Õ Ý Ó:Õ Ö Ó�ÔrÕ Ö Õ ¾ Ó Ö Ú�Û�Ó:Õ Þ
Ò�áìÕ Ö�Ü Ó�Ú Ý â�ú�Ò Ý Õ�æªþ(Ú�áìÕ Ö Õ × á²Ô ÜJ¾ Ú¢ú�Õ ¾ Ó�Ô Ü Ó�Ó�Ô Ü Ó�ä ÜJ¾ Ó�ÔrÕ�Ò Ý Ù�ã�á çrÖ áìÒ ¾ Õ�Ò å Ó�ÔrÕgÚ Ö�× Ú ¾�¾ Ú¢Ò Ý s Ñ v u tvæªþ�Ú�áìÕ Ögß
ä}ÔrÒ Ü â Ü Ú Ý Ú ¾ Ó�ÔrÕ4Ò Ý Ù�ã�Ò Ý Õ}ä�ÔÁÒ × Õ Ý Ó�Ú¢Ò ÝÐ¾ Ú¢Ó ß Û�Ú¢Ó:Õ ¾ Ó:Õ ¾ Ó�Ú × Ò Ý ã¡Ò å Ó�ÔrÕ4Û�Ò ×�×¡Ü©ÝÁÞ Õ Ö Ò å ë�þ�� Þ�çrÖ Ú Ý â
Ò Ý Õ«Ò å Ó�ÔÁÕ«ÔrÕ Ü�Ö Ú Ý â ¾ ä}ÔrÕ ÝÃÜJ¾:î Õ Þ ä�ÔÁÕ�Ó�ÔrÕ Ö Ó�ÔÁÕ1u�� Ñ v ¾ Õ+ê�álÒ ¾ Õ Þ Ó�ÔrÕ ä��¤ä �[�ÃÓ:Ò�Ò©Ó�ÔrÕ ÖµÜ Ú Ö Ó�Ô Ö Õ Ü Ó ¾
ä}ÔrÕ Ý Ó�ÔrÕtã Ü Ó:Ó Ü Û î Õ ÞñÜ©ÝÁÞ8¾ ÔrÒ©Ó Þ Ò�ä Ý Ó�ÔrÕwÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾ æ�x�ÔrÕ�Û�Ò ×¡×¡Ü©ÝÁÞ Õ Ö[Ö Õtá²Ù�Ú�Õ Þ é
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v,¾�Õ ¾gß ä}ÔrÕ Ý Ó�ÔrÕÃu�� Ñ v ¾ ä¨Õ Ý Ó Þ ÒBä Ý Ó:ÒâÚ Ý6á Õ ¾ Ó�Ú�â Ü Ó:Õ�Ó�ÔÁÕ�ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾�ß(×¡Ü©Þ Õ ÝjçÁ× Õ Ö Ò çÐ¾
á ÜJ¾�¾ Õ ¾�ß Õ Ý â Ü â©Õ Þ Ó�ÔrÕ�ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾4Ü©Ý²Þ Ó�ÔrÕ Ýñ×¡Ü©Þ Õ × Ò Ö Õ4á ÜJ¾�¾ Õ ¾ Ó:Ò á Ú ¾UçÁÜ Ù�Ù�ã Ö ÕgÛ�Ò ÝÁÝ²Ü Ú ¾ �
¾�Ü©Ý Û�Õ�Ó�ÔrÕ Ü�Ö Õ Ü
ß�ä��¤ä �[�<ä ÜJ¾ álÒ©Ó:Õ Ý Ó�Ú Ü Ù�Ù�ã�Õ+ê�álÒ ¾ Õ Þ å Ò Ö Ó�Ô Ü Ó�áìÕ Ö Ú¢Ò Þ Ò å Ó�Ú × Õ+w±s Ñ v u tvæ

� Ë¦ÊYK6Z@Ë¦Å¦É�À
x[ÔÁÕ�ä�Ú Ý â$á²Ú�Ù¢Ò©Ó ß Ù�Ú î Õ·Ó�ÔrÕ·Ù¢Õ Ü©Þ á²Ú�Ù�Ò©Ó ß�á Ú¢Ò�Ù Ü Ó:Õ Þ Ü Ù¢Ó�Ú¢Ó çÁÞ Õ Ö Õ ¾ Ó Ö Ú�Û�Ó�Ú�Ò ÝÐ¾wÜ©ÝÁÞ¦Þ Õ á Ú Ü Ó:Õ Þ å Ö Ò × Ó�ÔrÕ à²ÜJ¾ Ú�Û

× Ú ¾�¾ Ú¢Ò Ý æ�� Ý<Ü©ÞÁÞ Ú¢Ó�Ú¢Ò Ý é

> Õ��W��ß�� ® � § âN��©D�N� ° ���ß § ß>;D��ß��~� ®�§ ß ý �� § ß�� ® �,9 § �R�4������ß���� °�§ ����� é ¸ Ú ¾[á Ú ¾UçÁÜ Ù5Ú Þ Õ Ý Ó�ÚÇ��Û Ü Ó�Ú¢Ò Ý ä ÜJ¾4Ý Ò©Ó
Õ á Õ ÝÃÜJ¾ Û�Ù¢Ò ¾ Õ�Ó:Ò�Ó�ÔrÕµÔrÕgÙ�Ú�Û�Ò�á²Ó:Õ Ö�¾�ÜJ¾ Ó�ÔrÕµÙ¢Õ Ü©Þ u'� Ñ v=á²Ú�Ù¢Ò©Ó ß ä�ÔÁÚ�ÛØÔ�ä ÜJ¾ Ú Ý²Ü©Þ Õg� ç²Ü Ó:Õ}Ó:Ò Ö ÕgÛ�Ò�â Ý Ú¢ú�ÕµÓ�ÔrÕ
ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾gß�Ü©ÝÁÞ Ó�ÔrÕÂä�Ú Ý â&á²Ú�Ù¢Ò©Ó�r ¾ �%è Ù ÜJ¾ Ó:Õ Þ Ò Ý Ù�ã à Õ�Ó½ä¨Õ�Õ Ý Ò Ü©Ý²Þ Ô ¾ ÕgÛ�Ò Ý²ÞÐ¾ æ ä Û�Û�Ò Ö�Þ Ú Ý â Ó:Ò Ü
Ý �����~ß ® 7 § � ®�� ��� § Ü�Ö Ó�Ú�Û�Ù¢Õ ß ÔrÕ�Ó:Ò�Ù Þ Ú Ý6á Õ ¾ Ó�Ú�â Ü Ó:Ò Ö�¾ Ó�Ô Ü Ó¨ÔrÕ Ý Õ á Õ Ö Û�Ù¢Õ Ü�Ö Ù�ã ¾�Ü ä®Ó�ÔrÕ�ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾ªà Õ å Ò Ö Õ
Ö ÕtálÒ Ö Ó�Ú Ý â¥v:x Ü Ù!Ù�ã�x[ä(Ò}æ�w�� Ý�Ü Ó ÖØÜ©ÝÐ¾ Û Ö Ú�á²Ó¨Ò å Ò Ý Õ�Ò å ÔÁÚ ¾ Ú Ý Ó:Õ Ö�á Ú¢Õ�ä ¾ ä�Ú¢Ó�Ô<Ú Ý6á Õ ¾ Ó�Ú�â Ü Ó:Ò Ö�¾gß ÔrÕ ¾�Ü Ú Þ é

v,� Þ Ú Þ�Ý Ò©Ó4Ú Þ Õ Ý Ó�Ú å ã�Ó�ÔrÕ × ÜJ¾ å Ö Ú¢Õ ÝÁÞ Ù�ã#|r� Þ Ú Þ�Ý Ò©Ó}Ú Þ Õ Ý Ó�Ú å ã�Ó�ÔrÕ ×¸ÜJ¾ ÔrÒ ¾ Ó�Ú!Ù¢Õ�æ(�3Õ+ê�áìÕgÛ�Ó:Õ Þ
Ó:Ò ¾ Õ�Õ ¸ Ú ÝÁÞÐ¾�à�ÜJ¾ Õ Þ Ò Ý Ó�ÔrÕÂÛ Ü Ù�Ù × ã î Ú�â�Ô6ÓwÙ¢Õ Ü©Þ Õ Ö Ô Ü©Þ¦×¡Ü©Þ Õ�æÃ� Þ Ú ÞÁÝ r$Ó ¾ Õ�Õ Ü©Ý ã/Ó�ÔÁÚ Ý â
Ó�Ô Ü Ó Þ Ú ¾ á ç Ó:Õ Þ Ó�Ô Ü Ótæ�w

ä Ù¢Ó�ÔrÒ ç â�Ô�Ó�ÔrÕ«ä�Ú Ý â¡Ô Ü©Þ Ò Ö Ú�â�Ú ÝÁÜ Ù�Ù�ã·Ó:Õ ¾ Ó�ÚÇ�²Õ Þ ÔrÕwÛ�Ò ç Ù Þ�Ý Ò©Ó}Ú Þ Õ Ý Ó�Ú å ã�Ó�ÔrÕ«ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾}ÜJ¾�¸ Ú ÝÁÞ½¾�ß ÔrÕ
Ö Õ á Õ Ö�¾ Õ Þ ÔÁÚ ¾m¾ Ó Ü Ó:Õ × Õ Ý Ó à Õ�Ó�ä(Õ�Õ Ý�ä á Ö Ú�Ù Ü©Ý²Þ ¾ Úíê × Ò Ý Ó�Ô ¾ Ù Ü Ó:Õ Ö ä}ÔrÕ Ý ÔrÕ¥Ó:Õ ¾ Ó�ÚÇ�²Õ ÞÎÜ ÓµÓ�ÔrÕ¡ÔÁÕ Ü�Ö Ú Ý â
Ò Ý ä�ÔrÕ�Ó�ÔrÕ Ö Ó:ÒwÛ�Ò çrÖ Ó,� ×�Ü�Ö Ó�Ú Ü Ù²Ô²Ú × Ó�Ô Ü Ó4v,�ªÛ�Ò ç Ù Þ Ú Þ Õ Ý Ó�Ú å ã«Ó�ÔrÕ ×ÐÜJ¾�¸ Ú ÝÁÞÐ¾ wWs Ñ v u tvæ�x[ÔrÕ Ö Õ[Ú ¾�Ý Ò�ä Ü ã
Ó:Ò Þ Õ�Ó:Õ Ö�× Ú Ý Õµä�ÔÁÚ�ÛØÔÂÒ å Ó�ÔÁÕ ¾ Õ�Û�Ò Ý Ó ÖØÜ©Þ Ú�Û�Ó:Ò Ö ã ¾ Ó Ü Ó:Õ × Õ Ý Ó ¾ Ú ¾ Ó ÖUç Õ�æ
í êá�Ù Ü©ÝÁÜ Ó�Ú¢Ò ÝÐ¾ å Ò Ö Û�Ò Ý Ó�Ú Ýjç Ú Ý â�Ó�ÔrÕ·Õ Ý â Ü â©Õ × Õ Ý Ó1ä}Ú¢Ó�ÔrÒ ç Ó Ü©Ý Ú Þ Õ Ý Ó�ÚÇ��Û Ü Ó�Ú�Ò Ý Û�Ò ç Ù ÞâÖ�Ü©Ý â©Õ å Ö Ò × Ü©Ý
Ú ÝÁÜ©Þ Õg� çÁÜ Ó:Õ × Õ Ý Ó Ü Ù × Ò Þ ÕgÙ(Ò å Ó�ÔrÕ ø ë í ß å Ò�Ù!Ù¢ÒBä�Ú Ý â�Ó�ÔrÕÂÒ Ö�Þ Õ Ö�¾ Ò å Ó�ÔÁÕ�Ù¢Õ Ü©Þ á²Ú!Ù¢Ò©Ó Ü©ÝÁÞ¦ÜJ¾�¾9ç²× Ú Ý â
Ó�Ô Ü ÓwÔÁÚ ¾ Ú Þ Õ Ý Ó�ÚÇ�lÛ Ü Ó�Ú¢Ò Ý Ô Ü©ÞÎà Õ�Õ Ý á Ö Ò�áìÕ Ögß Ó�ÔrÕ ¾ Ó Ö Ò Ý â�Ú Ý î ç Õ Ý Û�Õ¥Ò Ý ä�Ô Ü ÓµÒ Ý Õ ¾ Õ�Õ ¾�à ã�ä}Ô Ü ÓµÒ Ý Õ
Õ+ê�áìÕgÛ�Ó ¾ Ó:Ò ¾ Õ�Õ ß ä Ü©Ý Ó�Ú Ý â�Ó�ÔrÕ�ÔrÕgÙ�Ú�Û�Ò�á²Ó:Õ Ö�¾ Ó:Ò à ÕµÔrÒ ¾ Ó�Ú�Ù�Õ ßÁÜ©ÝÁÞ�Ü©Ý ãÂÛ�Ò ×«à Ú Ý²Ü Ó�Ú¢Ò Ý Ò å Ó�ÔrÕ ¾ Õ�æ

> Õ��{�Dß�� ® � §.§ ����� § ���{�%���&� ° ß��%� §.§ ��� § ���Ö���&� ® � § ß��~� ®#§ ß ý ��� § ���H�����ªß���� °U§ ���� éÂ� Ý Ó�ÔrÕ<ÔrÕ Ü�Ö Ú Ý â ¾ Ó:Ò
á�Ù Ü Û�Õ à Ù Ü©× Õ å Ò Ö Ó�ÔrÕ ¾ ÔrÒ/Ò©Ó Þ ÒBä Ý�ß Ó�ÔrÕ�Ù�Õ Ü©Þ á²Ú�Ù�Ò©Ó�Ó:Õ ¾ Ó�ÚÇ�²Õ Þ Ó�Ô Ü Ó(ÔÁÕ�Ô Ü©Þ¡ÖØÜ©Þ Ú¢Ò/Õ Þ Ó�ÔrÕ�ä}Ú Ý â�á²Ú�Ù�Ò©Ó Ü©ÝÁÞ
¾�Ü Ú Þ v:x[Ú�â©Õ Ö ë Ý Õ�Ô ÜJ¾ Ó Ü Ù�Ù�Ú¢Õ Þ Ó�ä(Ò ¸ Ú ÝÁÞÐ¾gß Û�Ò Ý � Ö�× æ�w û Ò©Ó�Ô�á�Ú�Ù¢Ò©Ó ¾�Ü â Ö Õ�Õ�Ó:Ò«Ó�ÔÁÚ ¾ áìÒ�Ú Ý Ó ßmà[ç Ó�Ó�ÔrÕ Ý Ó�ÔrÕ
Ó:Õ ¾ Ó�Ú × Ò Ý ã à ÕgÛ�Ò × Õ ¾ Û�Ò Ý Ó ÖØÜ©Þ Ú�Û�Ó:Ò Ö ã�æ
x�ÔrÕwÔrÕ Ü�Ö Ú Ý â¡Ú Ý Ó�ÔrÕ å Ü Ù�ÙìÒ å Ñg£©£¨Ö Ò Ý ä�ÔÁÕ�Ó�ÔrÕ Ö Ó�ÔrÕ�ä}Ú Ý â=á²Ú�Ù�Ò©Ó ¾ ÔrÒ ç Ù ÞÂà Õ�ÛØÔ Ü�Ö â©Õ Þ ä�Ú¢Ó�ÔÂÓ½ä¨Õ Ý Ó_ã6� ¾ Úíê
Û�Ò ç²Ý Ó ¾ Ò å Ý Õtâ�Ù�Ú�â©Õ Ý Ó�ÔrÒ × Ú!Û�Ú Þ Õ Ö Õ ¾ Ó:Õ Þ Ò Ý Ó�ÔrÕ á Õ Ö ã ÝÁÜ�Ö�Ö Ò�ä®� ç Õ ¾ Ó�Ú¢Ò Ý Ò å ä�ÔÁÕ�Ó�ÔrÕ Ö Ó�ÔrÕ}Ù¢Õ Ü©Þ á²Ú!Ù¢Ò©Ó�Ô Ü©Þ
Û Ü Ù!Ù¢Õ Þ Ó�ÔrÕ ä	�¤ä �[� Ü©ÝÁÝ Ò çÁÝ Û�Ú Ý âÂÓ�ÔrÕ�Õ Ý â Ü â©Õ × Õ Ý Ó à Õ å Ò Ö Õ�Ò Ö«Ü å Ó:Õ Ö Ó�ÔrÕ¡ä}Ú Ý â!á²Ú�Ù¢Ò©Ó Ö Õ ¾ álÒ Ý²Þ Õ Þ Ó:Ò
Ó�ÔÁÕwÙ¢Õ Ü©Þ á²Ú�Ù�Ò©Ó�r ¾[Þ Ú Ö ÕgÛ�Ó�Ú á Õ4Ó:Ò·Û�Ò Ý � Ö�× ä}ÔrÕ�Ó�ÔrÕ Ö Ó�ÔrÕwÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ ä¨Õ Ö Õ�� Ö�Ü �/Ú ¸ Ú ÝÁÞÐ¾ æªx[ÔrÕµÙ¢Õ Ü©Þ á²Ú�Ù¢Ò©Ó
Ó:Õ ¾ Ó�ÚÇ�²Õ Þ Ó�Ô Ü Ó�ÔrÕ¨Ô Ü©Þ Ú Þ Õ Ý Ó�Ú¢�²Õ Þ Ó�ÔrÕ�ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾sÜJ¾�¸ Ú ÝÁÞ½¾'Ü©ÝÁÞ Ó�ÔrÕ Ý1ÜJ¾:î Õ Þ Ó�ÔrÕ¨ä�Ú Ý â}Ó:ÒµÛ�Ò Ý � Ö�× Ó�ÔrÕ
Ú Þ Õ Ý Ó�Ú¢��Û Ü Ó�Ú¢Ò Ý æ � ÔrÕ Ý Ó�ÔrÕ¥ä�Ú Ý â Ö Õ ¾ áìÒ ÝÁÞ Õ Þ ä�Ú¢Ó�Ôav:x Ü Ù!Ù�ãÃx3ä¨Ò ß wÂÓ�ÔrÕ¥Ù¢Õ Ü©Þ à ÕgÙ!Ú¢Õ á Õ Þ Ó�Ô²Ú ¾4Ö Õ ¾ áìÒ ÝÐ¾ Õ
¾ Ú�â ÝÁÜ Ù¢Õ Þ Û�Ò Ý � Ö�×¡Ü Ó�Ú¢Ò Ý Ò å Ó�ÔrÕ«Ú Þ Õ Ý Ó�ÚÇ�lÛ Ü Ó�Ú¢Ò Ý æ�x[ÔrÕ�Ù¢Õ Ü©Þ Ó�ÔrÕ ÝÃÖØÜ©Þ Ú¢Ò/Õ Þ Ó�ÔrÕ ä	��ä ��� Ü©ÝÁÞÃÖ ÕtáìÒ Ö Ó:Õ Þ
v:x�Ú�â©Õ Ö x3ä¨ÒwÔ ÜJ¾ Ó Ü Ù�Ù�Ú¢Õ Þ Ó½ä¨Ò ¸ Ú ÝÁÞÐ¾�ß Õ Ý â Ü â©Õ Þ æ�w1x[ÔrÕ3ä�Ú Ý â�á²Ú�Ù¢Ò©Ó ß Ò Ý Ó�ÔrÕ[Ò©Ó�ÔrÕ Ö Ô Ü©ÝÁÞ�ß Ó:Õ ¾ Ó�ÚÇ�²Õ Þ Ó�Ô Ü Ó
Ó�ÔÁÕ1Ù¢Õ Ü©Þ Ô Ü©Þ Û Ü Ù�Ù¢Õ Þ Ó�ÔrÕ ä	�¤ä �[�<ä}Ú¢Ó�Ô�Ó�ÔrÕ v,Õ Ý â Ü â©Õ Þ w × Õ ¾�¾�Ü â©Õ à Õ å Ò Ö Õ1ÔrÕ ÷ Ó�ÔrÕ1ä�Ú Ý âSá²Ú�Ù¢Ò©Ó ù Ô Ü©Þ
×�Ü©Þ ÕµÔÁÚ ¾ v:x Ü Ù!Ù�ã�x3ä¨Ò&w Ö�Ü©Þ Ú¢Ò¥Û Ü Ù�ÙlÓ:Ò�Ó�ÔrÕµÙ¢Õ Ü©Þ æ ¸ Õ ¾�Ü Ú Þ ÔÁÚ ¾ v:x Ü Ù�Ù�ã·x[ä(Ò&w¥Û Ü Ù�Ùlä ÜJ¾ Ú Ý·Ö Õ ¾ áìÒ ÝÐ¾ Õ4Ó:Ò
Ó�ÔÁÕÖv,Õ Ý â Ü â©Õ Þ w�Û Ü Ù�Ù ß
Ý Ò©Ó�Ó�ÔrÕÖv:Û�Ò Ý � Ö�× w¥Û Ü Ù�Ù Ü©ÝÁÞâ¾ Ú × á²Ù�ã × Õ Ü©Ý Ó¨Ó�Ô Ü Ó�ÔÁÕ4Ô Ü©Þ�à Ò©Ó�Ô·Ó Ü�Ö â©Õ�Ó Ü Ú Ö Û Ö�Ü å Ó
Ú Ýä¾ Ú�â�ÔmÓtæ ¸ Õ Ü�Ö â ç Õ Þ Ó�Ô Ü Ó�Ò Ý Û�Õ¥Ó�ÔrÕ¥Õ Ý â Ü â©Õ Þ Û Ü Ù�Ù�Ô Ü©Þ�à Õ�Õ Ýñ×¡Ü©Þ Õ ß ÔÁÕ1Û�Ò Ö�Ö ÕgÛ�Ó�Ù�ã�Û�Ò Ý Û�Ù çÁÞ Õ Þ Ó�Ô Ü Ó
Ü©Ý Ú Þ Õ Ý Ó�ÚÇ��Û Ü Ó�Ú¢Ò Ý ä ÜJ¾[Ý Ò·Ù¢Ò Ý â©Õ Ö�Ý Õ�Õ Þ Õ Þ æ
x�ÔrÕ å Ü Ù�Ù Ñg£©£¨Ö ÔrÕ Ü�Ö Ú Ý â1Û�Ò Ý Û�Ù çÐ¾ Ú¢Ò Ý�Ü�à Ò ç Ó¨ä�ÔÁÚ�ÛØÔ·Ò å Ó�ÔrÕ ¾ Õ ¾ Û�Õ ÝÁÜ�Ö Ú�Ò ¾3Ü Û�Ó çÁÜ Ù�Ù�ã¡Ò
Û�Û çrÖ�Ö Õ Þ Ú ¾(Þ Ú¢òlÕ Ö Õ Ý Ó
Ó�Ô Ü©Ý Ó�ÔrÕ4Û�Ò Ý Û�Ù çÐ¾ Ú¢Ò ÝÐ¾ Ú Ý Ó�ÔrÕ�Ò�ï·Û�Ú Ü Ù ä Ú Ö urÒ Ö Û�Õ Ü Û�Û�Ú Þ Õ Ý Ó Ö ÕtáìÒ Ö Ó Ü©ÝÁÞ Ó�Ô Ü Ó�Ò å Ó�ÔÁÕ}ÔrÕ Ü�Ö Ú Ý â�Ò�ï·Û�Õ Ö Ú Ý
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Ü©Ý Ò©Ó�ÔrÕ Ö ÔrÕ Ü�Ö Ú Ý â}æ ä â Ü Ú Ý�ß Ú¢Ó¨Ú ¾3Ý Ò©Ó�álÒ ¾�¾ Ú à Ù¢Õ Ý Ò Ö[Ý ÕgÛ�Õ ¾�¾�Ü�Ö ã�Ó:Ò Þ Õ�Ó:Õ ÖØ× Ú Ý Õ à Ù Ü©× Õ4ÔrÕ Ö Õ4Ò Ö Ó:Ò Þ Õ�Ó:Õ Ö �
× Ú Ý Õ�Õ+ê Ü Û�Ó�Ù�ã¡ä}ÔÁÚ�Û�Ô ¾ Û�Õ ÝÁÜ�Ö Ú¢Ò«Ú ¾ Û�Ò Ö�Ö ÕgÛ�Ó�Ó:Ò¥Û�Ò Ý Û�Ù çÁÞ Õ�Ó�Ô Ü Ó¨Ó�ÔrÕ�Û�Ò ×¡×@ç²Ý Ú�Û Ü Ó�Ú¢Ò ÝÐ¾ ä¨Õ Ö Õ Ü©×wà Ú�â ç Ò çÐ¾ æ
x�ÔrÕ × Ú Ý Ú ×�çÁ× Û�Ò ×¡×@ç²Ý Ú�Û Ü Ó�Ú¢Ò Ý áìÒ�Ù�Ú�Û+ããä ÜJ¾�Ü å Ü Û�Ó:Ò Ö ÔrÕ Ö Õ ÜJ¾ ä ÜJ¾ á Ö Ò à²Ü�à Ù�ãÎÓ�ÔrÕ<Õ+ê
Û�Ú�Ó:Õ × Õ Ý Ó�Ò å
Ü áìÒ©Ó:Õ Ý Ó�Ú Ü Ù�Û�Ò ×wà²Ü Ó·Õ Ý â Ü â©Õ × Õ Ý Ótæ�� Ý Ò/Ò î ¾Uç â�â©Õ ¾ Ó ¾ Ó�Ô Ü Ó�Ó�ÔrÕ�Õ+ê�áìÕgÛ�Ó Ü Ó�Ú¢Ò ÝÐ¾ Ò å ä}Ô Ü Ó¡Ó�ÔrÕ$á�Ú�Ù¢Ò©Ó ¾
Õ+ê�áìÕgÛ�Ó:Õ Þ Ó:ÒÂÔrÕ Ü�Ö}Ö Õ ¾9ç Ù¢Ó:Õ Þ Ú Ý�Ü ��Ù¢Ó:Õ Ö Ú Ý â�Ò å Ó�ÔÁÕ«Ú Ý á ç Ó ¾ æ[� ç Û�Ô���Ù¢Ó:Õ Ö Ú Ý â�Ú ¾�Ü ä(ÕgÙ�Ù¢� î/Ý Ò�ä Ý á Ö Ò à Ù¢Õ ×
Ú Ý Ü Ú Ö Ù�Ú Ý ÕSá�Ú�Ù¢Ò©Ó ¾ rsÛ�Ò ×¡×@ç²Ý Ú�Û Ü Ó�Ú¢Ò ÝÐ¾ ä�Ú�Ó�Ô Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�¾ æÎx[ÔrÕ çÐ¾ Õ�Ò å ä(ÕgÙ!ÙÇ�8Õ ¾ Ó Ü�à Ù�Ú ¾ ÔrÕ Þ á�Ô Ö�ÜJ¾ Õ�Ò�Ù¢Ò�â�ã
Ú ¾�× Õ Ü©Ý Ó�Ó:Ò Ö Õ Þqç Û�ÕÃÚ�Ótæ û�ç Ó�Ó�ÔrÕ�Û Ü Ù�Ù ¾�à ã§Ó�ÔÁÕ�ä�Ú Ý âgá�Ú�Ù¢Ò©Ó¡ä¨Õ Ö Õ Ý Ò Ý½¾ Ó Ü©ÝÁÞÁÜ�Ö�Þ æ®� Ý å Ü Û�Ó ß þ�Ú�áìÕ Ö
Ý Ò©Ó:Õ ¾ Ó�Ô Ü ÓµÚ Ý á²Ú�Ù¢Ò©Ó4Ó Ö�Ü Ú Ý Ú Ý â à�ÜJ¾ Õ ¾µÜ©ÝÁÞ á Ö Ò�â Ö�Ü©×=¾ Ó�Ô Ü ÓµÓ Ö�Ü Ú Ý á²Ú�Ù�Ò©Ó ¾ Ó:Ò î ãÃ��â�Ô6Ó:Õ Ö�Ü Ú Ö Û Ö�Ü å Ó ¾ Ú Ý Û�Õ
Ó�ÔÁÕ ¾ ÔrÒ/Ò©Ó Þ ÒBä Ý5ß Ó�ÔrÕ ¾ Õ Ö�Ü©Þ Ú¢Ò¡Û Ü Ù�Ù ¾3Ü�Ö Õ çÐ¾ Õ Þ<ÜJ¾ Õ+ê Ü©× á²Ù¢Õ ¾ Ò å v,Ó�ÔrÕ@áìÒ6Ò Ö Õ ¾ Ó Ö�Ü©Þ Ú¢Ò¡Û�Ò ×¡×�çÁÝ Ú!Û Ü Ó�Ú¢Ò ÝÐ¾
áìÒ ¾�¾ Ú à Ù�ã¡Õ á Õ Ö â�Ú á Õ Ý<à ã!á²Ú�Ù¢Ò©Ó ¾3ÞqçÁÖ Ú Ý â Ü Û�Ò ×wà�Ü Ó}Ú Ý Ó:Õ Ö Û�ÕtáÁÓ=w±s Ñ v u tvæ

> Õ��4��� ®�§ ß ® «��=� § ���W� ® 7~�g7���â7� ®#§ �~��� ° ß § � § �R�.�%�&��©N�:9y� ® �&�!�=²�«�� § �4ß��~� ®�§ ß ý ��� § ß�� ®qé í ê�á²Ù Ü©ÝÁÜ Ó�Ú¢Ò Ý½¾ å Ò Ö
Û�Ò Ý Ó�Ú Ýç Ú Ý â�Ó�ÔÁÕµÕ Ý â Ü â©Õ × Õ Ý Ó�ä�Ú¢Ó�ÔÁÒ ç Ó Ü©Ý Ú Þ Õ Ý Ó�ÚÇ��Û Ü Ó�Ú¢Ò Ý Û�Ò ç Ù Þ<Ö�Ü©Ý â©Õ å Ö Ò × Ü©Ý Ú ÝÁÜ©Þ Õg� çÁÜ Ó:Õ × Õ Ý Ó Ü Ù
× Ò Þ ÕgÙsÒ å Ó�ÔÁÕ ø ë í ß å Ò�Ù�Ù�ÒBä�Ú Ý â�Ó�ÔrÕ¥Ò Ö�Þ Õ Ö�¾ Ò å Ó�ÔrÕ¥Ù¢Õ Ü©Þ á²Ú�Ù¢Ò©Ó Ü©ÝÁÞñÜJ¾�¾9çÁ× Ú Ý â�Ó�Ô Ü Ó4Ó�ÔÁÕ¥Ù�Õ Ü©Þ á�Ú�Ù¢Ò©Ó�r ¾
Ú Þ Õ Ý Ó�Ú¢��Û Ü Ó�Ú¢Ò Ý Ô Ü©Þ�à Õ�Õ Ý á Ö Ò�áìÕ Ögß ä Ü©Ý Ó�Ú Ý â«Ó�ÔrÕµÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾ Ó:Ò à Õ�ÔrÒ ¾ Ó�Ú!Ù¢Õ ß/Ü©Ý²Þ�Ü©Ý ã�Û�Ò ×«à Ú ÝÁÜ Ó�Ú�Ò Ý Ò å
Ó�ÔÁÕ ¾ Õ�æ � Ú¢Ó�Ô<Ò Ý Ù�ãÂÔÁÚ ¾ Û�Ò Ý Ó Ö�Ü©Þ Ú!Û�Ó:Ò Ö ãÂÓ:Õ ¾ Ó�Ú × Ò Ý ã ß Ú¢Ó[Ú ¾�Ý Ò©Ó�áìÒ ¾�¾ Ú à Ù�Õ}Ó:Ò Þ Õ�Ó:Õ Ö�× Ú Ý ÕµÓ�ÔÁÕ Ö Õ ÜJ¾ Ò Ý æ

zs¼	�®Æ��ñÆÁ¾;ÚË¼'¹�Ú��,¼�ÀÃº�Ä�Æ�Üµ¿½¾rÈ�Æ�ÉÐÏ·¼'¹�º©À�¼'¿4ÑgÞ/º©»½¼'¹�ÚÂ¾5¹(É1o��(Ú��:Í(¹�Þ/º�»8¼'¹�¾5¿�çË¹�º�Æ²À�¾;Þ/º©»½¼'¹�Ú
x[ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó å Ü Û�Ó:Ò Ö�¾¯¾ ÔrÒBä Ý Ú Ý usÚ�â çrÖ Õ Ö æ u Û Ü©Ý�à Õ çÐ¾ Õ Þ Ó:Ògá Ö Ò á Ú Þ Õ Ü©Ý Õ+ê�á²Ù Ü©ÝÁÜ Ó�Ú�Ò Ý å Ò Ö Ó�ÔÁÕ î Ü ä¨Õ Þ
Û�Ò Ý Ó Ö Ò�Ù Ü Û�Ó�Ú¢Ò ÝÐ¾ æ�x[ÔÁÕ ¾ Õ å Ü Û�Ó:Ò Ö�¾ ÔrÕ Ö Õ Ü�Ö Õ Þ Ú á Ú Þ Õ Þ Ú Ý Ó:Ò«Ú Ý Û�Ò Ö�Ö ÕgÛ�Ó(Û�Ò Ý Ó Ö Ò�Ù Ü Ù�â©Ò Ö Ú�Ó�Ô ×S¾�ß Ú ÝÁÜ Û�Û çrÖ�Ü Ó:Õ × Õ Ý Ó Ü Ù
× Ò Þ ÕgÙ ¾�ß áìÒ/Ò Ö Û�Ò6Ò Ö�Þ Ú ÝÁÜ Ó�Ú¢Ò Ý¥Ü©× Ò Ý â ×�ç Ù¢Ó�Ú�á²Ù¢Õ�Û�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Ö�¾�ß�Ü©ÝÁÞ Ú ÝÁÜ©Þ Õg� çÁÜ Ó:Õ å Õ�Õ Þrà�Ü Û î å Ö Ò × Ó�ÔrÕ3Û�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Þ
á Ö Ò
Û�Õ ¾�¾ æ

]�Ê#Ï]É�»¨»�¼Ï�À�È@ÉLÊLÀu»�ÉLÅ(Î!Å�K�É�»sË�À�º�Á�¿�Ð x[ÔÁÕ û Ù Ü Û î�¸4Ü ä î á�Ú�Ù¢Ò©Ó ¾ Û�Ò Ö�Ö ÕgÛ�Ó�Ù�ã å Ò�Ù�Ù¢Ò�ä(Õ Þ Ó�ÔrÕ�á Ö Ò
Û�Õ ÞqçrÖ Õ ¾ Ó�ÔrÕtã
Ô Ü©Þ�à Õ�Õ Ý â�Ú á Õ Ý§÷L¾ Õ�Õ¥Ó�ÔrÕ Þ Ú ¾ Û çÐ¾�¾ Ú¢Ò Ý Ò å Ó�ÔrÕ¡��u ä ��+jåñ��� Ù�Õ á ÕgÙ�Ù Ü Ó:Õ Ö ù æ4x[ÔÁÕ ¾ Õ@á Ö Ò/Û�Õ Þ�çrÖ Õ ¾ ä¨Õ Ö Õ çÁÝÐ¾�Ü å Õ
Ü©ÝÁÞ ä¨Õ Ö ÕwÛØÔ Ü©Ý â©Õ Þ�Ü å Ó:Õ Ö Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ótæ

x[ÔÁÕ[u'� Ñ v�á²Ú�Ù¢Ò©Ó ¾�Ü áqá Ü�Ö Õ Ý Ó�Ù�ã Þ Ú Þ�Ý Ò©ÓªÕ+ê
ÕgÛ ç Ó:Õ�Ó�ÔÁÕgÚ Ö Û�Ò Ý Ó Ö Ò�Ù Ü Ù�â©Ò Ö Ú¢Ó�Ô ×S¾�÷ Ó�ÔÁÕ�á Ö Ò
Û�Õ ÞqçrÖ Õ ¾�Ö Õg� ç Ú Ö Õ Þ¥à ã
Ó�ÔrÕ ÖUç Ù�Õ ¾ Ò å Õ Ý â Ü â©Õ × Õ Ý Ó ù Û�Ò Ö�Ö ÕgÛ�Ó�Ù�ã ß�Ü Ù¢Ó�ÔrÒ ç â�Ô�Ó�ÔrÕ ¾ ÕgÛ Ö ÕgÛ+ã�Ú Ý6á Ò�Ù á Õ Þ Ú Ý Ó�ÔrÕ ø ë í ×¡Ü�î ÕµÓ�ÔÁÚ ¾ Û�Ò Ý Û�Ù ç½¾ Ú¢Ò Ý
Þ ÚÇï�Û ç Ù¢Ó�Ó:ÒSá Ö Ò á Õ�æ ä å Ó:Õ Ö Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó ß Ó�ÔrÕ ø ë í ä¨Õ Ö ÕwÛØÔ Ü©Ý â©Õ Þ5ß�à�ç Ó�Ó�ÔrÕ�Õ+ê Ü Û�Ó}ÛØÔ Ü©Ý â©Õ ¾4×¡Ü©Þ Õ Ü�Ö Õ Ý Ò©Ó
á çrà Ù�Ú�Ûsæ

]�Ê#ÆqÏ]Ï~\#»�ÆqÀu¼��Ý¼ÊLÀ�Æ�Å��ÝÉ;Í�¼Å¦¿�É�Ç�À¨º<¼NF�ÂBA/C;Z'Ë©Å¦ÉqÀu¿]Ð x[ÔrÕ Ö Õ�ä¨Õ Ö Õ ×¡Ü©Ý ã1Ú Ý Û�Ò ÝÐ¾ Ú ¾ Ó:Õ Ý Û�Ú¢Õ ¾sà Õ�Ó½ä¨Õ�Õ Ý Ó�ÔrÕ
× Õ Ý Ó Ü Ù × Ò Þ ÕgÙ ¾ Ò å Ó�ÔrÕ ä Ú Ö urÒ Ö Û�Õ4á²Ú!Ù¢Ò©Ó ¾}Ü©Ý²Þ Ó�ÔÁÕ Ü Û�Ó çÁÜ Ù�á Ö Ò/Û�Õ ¾�¾Y¾ Ó Ü Ó:Õ�æ�u�Ú Ö�¾ Ó ß Ó�ÔrÕtãÃÔ Ü©ÞñÜ©Ý Ú Ý Õ�òìÕgÛ�Ó�Ú á Õ
× Ò Þ ÕgÙ©Ò å ä�Ô Ü Ó Ü�û Ù Ü Û î�¸4Ü ä î ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö Ù¢Ò/Ò î Õ Þ Ù�Ú î Õ�æsx[ÔrÕ Ö Õ Ü�Ö Õ ¾ Õ á Õ Ö�Ü Ù6Õ+êá�Ù Ü©ÝÁÜ Ó�Ú¢Ò ÝÐ¾ å Ò Ö Ó�Ô²Ú ¾�ß Ú Ý Û�Ù çÁÞ Ú Ý â
áìÒ6Ò Öµá Ú ¾9ç²Ü Ù Ö ÕgÛ�Ò�â Ý Ú¢Ó�Ú¢Ò Ý Ó ÖØÜ Ú Ý Ú Ý â Ü©ÝÁÞ Ó�ÔrÕ å Ü Û�Ó�Ó�Ô Ü Ó û Ù Ü Û îg¸}Ü ä îd¾ ä�Ú¢Ó�Ô ¾ áìÒ ÝÐ¾ Ò Ý½¾µÜ Ó:Ó Ü Û�ÔrÕ ÞâÖ Õ ¾ Õ ×«à Ù¢Õ
¸ Ú ÝÁÞÐ¾ æ � Ò Ý Õ1Ò å Ó�ÔrÕ'á²Ú!Û�Ó çrÖ Õ ¾ Ò å û Ù Ü Û î�¸4Ü ä î�¾ Ò Ý ä�Ô²Ú�Û�ÔÃÓ�ÔrÕ1u�� Ñ v�á²Ú�Ù¢Ò©Ó ¾ Ô Ü©Þ�à Õ�Õ Ý Ó Ö�Ü Ú Ý Õ Þ Ô Ü©Þ Ó�ÔÁÕ ¾ Õ
ä�Ú Ý â�� × Ò çÁÝ Ó:Õ Þ å ç ÕgÙsÓ Ü©Ýrî�¾ æ ä}ÞÁÞ Ú¢Ó�Ú¢Ò ÝÁÜ Ù å Ü Û�Ó:Ò Ö�¾ Ú Ý Û�Ù çÁÞ ÕwÓ�ÔrÕ ¾ áìÕ�Õ ÞÐ¾}Ü Ó�ä�Ô²Ú�Û�Ô�Ó�ÔrÕ�u�� Ñ v�á²Ú�Ù¢Ò©Ó ¾4Þ Ò�Ó�ÔrÕgÚ Ö
á Ú ¾9çÁÜ Ù5Ú Þ Õ Ý Ó�ÚÇ�lÛ Ü Ó�Ú¢Ò Ýã÷ ¦}�¯è ù á ÜJ¾�¾ Õ ¾[Ü©ÝÁÞ Ó�ÔrÕ Ü©Ý â�Ù¢Õ Ü Ó[ä�Ô²Ú�Û�ÔÂÓ�ÔrÕ'á²Ú�Ù¢Ò©Ó ¾ á ÜJ¾�¾ Õ Þ Ò á Õ Ö Ó�ÔrÕgÚ Ö Ó Ü�Ö â©Õ�Ó ¾ æ

û Ò©Ó�Ô u'� Ñ v�á²Ú�Ù�Ò©Ó ¾3Ö ÕgÛ�ÕgÚ á Õ Þ Ò Ý Ù�ãÂÙ�Ú × Ú�Ó:Õ ÞÂá Ú ¾UçÁÜ Ù Ö ÕgÛ�Ò�â Ý Ú�Ó�Ú¢Ò Ý Ó Ö�Ü Ú Ý Ú Ý â¡Ú Ý Ó�ÔrÕ�á Ö Õ á Ú¢Ò çÐ¾ å Ò çrÖ4× Ò Ý Ó�Ô ¾�ß
á Ü�Ö Ó�Ù�ã Þqç ÕÂÓ:ÒÎÓ�ÔrÕ Þ Ú ¾:ÖUç á²Ó�Ú¢Ò Ý Ò å Ý Ò Ö�×¡Ü Ù¨Ó Ö�Ü Ú Ý Ú Ý âñÛ Ü�çÐ¾ Õ Þ§à ãâÓ�ÔÁÕgÚ Ö ä�Ú Ý âRr ¾ á²Ôjã ¾ Ú�Û Ü Ù Ö ÕgÙ¢Ò
Û Ü Ó�Ú¢Ò Ý å Ö Ò ×
Ò Ý Õ à²ÜJ¾ Õ�Ó:Ò Ü©Ý Ò©Ó�ÔrÕ Ö Ú Ý n�Õ Ö�×¡Ü©Ý ã�æ û�ç ÓwÓ�ÔrÕ·Ó Ö�Ü Ú Ý Ú Ý â<ä ÜJ¾ á Ö Ò à�Ü�à Ù�ãñÚ ÝÁÜ©Þ Õg� çÁÜ Ó:Õ�Õ á Õ Ý Ú å Ú¢ÓwÔ Ü©Þâà Õ�Õ Ý
Û�Ò × á²Ù�Õ�Ó:Õ Þ æ û ÕgÛ Ü�çÐ¾ Õ�Ó�ÔrÕ�á Ö Ú ×¡Ü�Ö ã × Ú ¾�¾ Ú¢Ò Ý Ò å u�� Ñ v ¾ Ú ¾«Ü Ú Ö �8Ó:Ò�� Ü Ú Ö Û�Ò ×«à²Ü Ó Ü â Ü Ú ÝÐ¾ Ó«Ò©Ó�ÔrÕ Ö å ÜJ¾ Ó,� × Ò á Ú Ý â
Ü Ú Ö Û ÖØÜ å Ó ß�× Ò ¾ Ó4Ò å Ó�ÔrÕ¥Ò�áìÕ Ö�Ü Ó�Ú¢Ò ÝÁÜ ÙsÓ Ö�Ü Ú Ý Ú Ý â�Ú ¾ å Ò
Û çÐ¾ Õ Þ Ò Ý Ó�ÔrÕgÚ Ö�× Ò ¾ Ó ÞÁÜ©Ý â©Õ Ö Ò çÐ¾µÜ©Ý²Þ Ù!Ú î ÕgÙ�ã�Ó�Ô Ö Õ Ü Ó ¾ 2
Ò©Ó�ÔrÕ Ö ÔÁÚ�â�Ô
� Ü Ù¢Ó�Ú�Ó çÁÞ Õ4��â�Ô6Ó:Õ Ö�¾ æ�� Ý Ó�ÔrÕwÙ ÜJ¾ Ó[Ó Ö�Ü Ú Ý Ú Ý â à Õ å Ò Ö ÕµÓ�ÔÁÕ Ü Û�Û�Ú Þ Õ Ý Ó ß Ò Ý Ù�ã¡� á Õ�áìÕ Ö Û�Õ Ý Ó[Ò å Ó�ÔrÕ ¾ Ù�Ú Þ Õ ¾
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Þ Õtá²Ú!Û�Ó:Õ Þ ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ æ � Ò Ý Õ[Ò å Ó�ÔrÕ[u�� Ñ v�Ú Ý Ó:ÕgÙ�Ù!Ú�â©Õ Ý Û�Õ àÁÖ Ú¢Õ�� Ý â ¾ Ò Ö Ó Ö�Ü Ú Ý Ú Ý â}Õ á Õ Ö Û�Ò á Õ Ö Õ Þ Ó�ÔrÕ�Û Ü©× Ò ç î Ü â©Õ
¾ ÛØÔrÕ × Õ1Ò å � ÖØÜ �6ÚsÔrÕgÙ�Ú�Û�Ò�á²Ó:Õ Ö�¾�ß ä}ÔÁÚ�Û�Ô�ä ÜJ¾ Ù!Ú�â�ÔmÓ àÁÖ ÒBä Ý�Ü©ÝÁÞ Þ Õ ¾ Õ Ö Ó}Ó Ü©Ý§÷ Ú Ý Û�Ò Ý Ó Ö�ÜJ¾ Ó4Ó:ÒÂÓ�ÔrÕ å Ò Ö Õ ¾ Ó�â Ö Õ�Õ Ý
Û Ü©× Ò ç î Ü â©ÕwÒ å Ó�ÔrÕ û Ù Ü Û î«¸4Ü ä î�¾ ù æ

þ(Ú�Ù¢Ò©Ó ¾ªÜ�Ö Õ[Ó Ü�ç â�ÔmÓ(Ó:Ò Ö ÕgÛ�Ò�â Ý Ú¢ú�Õ ×¡Ü©Ý ã Þ ÚÇòìÕ Ö Õ Ý Ó î Ú ÝÁÞÐ¾ Ò å Ü Ú Ö Û Ö�Ü å Ó Ü Ó�ÔÁÚ�â�Ô ¾ álÕ�Õ Þ½¾�çÐ¾ Ú Ý âHv à Õ�Õ Ö�¾ ÔÁÒ©Ó ¾�ß w
ä�ÔÁÚ!Û�Ô Ü�Ö Õ à Ù çrÖ�Ö ã�á²Ú�Û�Ó çrÖ Õ ¾ Ó�Ô Ü Ó Ö Õ ¾ Õ ×wà Ù�Õ�ÔrÒBä Ó�ÔrÕ(á²Ú!Ù¢Ò©Ó × Ú�â�Ô6Ó ¾ Õ�Õ�Ó�ÔÁÒ ¾ Õ Ü Ú Ö Û ÖØÜ å Ó�ä}ÔÁÚ�Ù¢ÕªÚ Ý î Ú�â�ÔmÓtæsx[ÔrÕ ä Ú Ö
urÒ Ö Û�Õ�á²Ú!Ù¢Ò©Ó ¾�ß ÔrÒBä¨Õ á Õ Ögß©Ö ÕgÛ�ÕgÚ á Õ Þ1á Õ Ö ã«Ù�Ú¢Ó:Ó�Ù¢Õ�Ó ÖØÜ Ú Ý Ú Ý â}Ú Ý Ó�ÔrÕ Ö ÕgÛ�Ò�â Ý Ú�Ó�Ú¢Ò Ý Ò å ä}Ö�× ã�ÔrÕgÙ�Ú�Û�Ò�á²Ó:Õ Ö�¾�ß ä�ÔÁÚ�ÛØÔ�Ó�ÔrÕtã
Ö�Ü�Ö ÕgÙ�ã�Õ Ý Û�Ò çÁÝ Ó:Õ Ö Õ Þ�à ÕgÛ Ü�çÐ¾ Õ«Ò å Ó�ÔÁÕ Þ ÚÇòìÕ Ö Õ Ý Ó Ü Ù¢Ó�Ú¢Ó ç²Þ Õ ¾[Ü Ó�ä}ÔÁÚ�Û�Ô�Ó�ÔrÕtã î Õ�ä�æ ä Ù!Ù5Ó�ÔrÕwÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö á�ÔrÒ©Ó:Ò ¾
Ó�ÔrÕtã Þ Ú ÞZ¾ Õ�Õ ÞqçÁÖ Ú Ý âÂÓ Ö�Ü Ú Ý Ú Ý â ß ä�Ô²Ú�Û�ÔÎä¨Õ Ö Õ�á Ö Ò á Ú Þ Õ Þãà ãñÓ�ÔrÕ ä�Ö�× ã ß ä(Õ Ö Õ·Ó Ü�î Õ Ý å Ö Ò × Ó�ÔrÕ�â Ö Ò ç²ÝÁÞ 2 Ü
áìÕ Ö�¾ áìÕgÛ�Ó�Ú á Õ å Ö Ò × ä�ÔÁÚ�ÛØÔ�Ú¢Ó�ä ÜJ¾ Û�Ò ×¡× Ò Ý å Ò Ö(ä}Ö�× ã�áìÕ Ö�¾ Ò ÝÁÝ ÕgÙ6Ó:Ò á Ú¢Õ�ä§Ó�ÔÁÕ ×Êà�ç Ó Ý Ò©Ó çÐ¾ Õ å ç Ù å Ò Ö�Ü ��â�Ô6Ó:Õ Ö
á²Ú�Ù�Ò©Ó�Ú Ý î Ú�â�Ô6Ó Ü�à Ò á ÕwÓ�ÔÁÕ × æ � Ò Ý Õ�Ò å Ó�ÔrÕ�á²ÔÁÒ©Ó:Ò�â Ö�Ü á²Ô ¾ ä¨Õ Ö Õ�Ó Ü�î Õ Ý å Ö Ò × Ó�ÔrÕ Ü�à Ò á Õ Ü å Ó�� ç²Ü©ÞrÖ�Ü©Ý Ó,2®Ó�ÔrÕ
áìÒ ¾ Ú¢Ó�Ú¢Ò Ý å Ö Ò × ä}ÔÁÚ�Û�Ô × Ò ¾ Óµ��â�Ô6Ó:Õ Ö�¾ ä(Ò ç Ù ÞÎá Ú�Õ�ä Ü ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö æ ä Ú Ö urÒ Ö Û�Õ á Ú ¾9çÁÜ Ù Ö ÕgÛ�Ò�â Ý Ú¢Ó�Ú¢Ò Ý Ó ÖØÜ Ú Ý Ú Ý â
Ü©ÝÁÞ á Ö Ò/Û�Õ Þ�çrÖ Õ ¾ ä¨Õ Ö ÕwÛ�Ô Ü©Ý â©Õ ÞÃÜ å Ó:Õ Ö Ó�ÔÁÚ ¾3Ü Û�Û�Ú Þ Õ Ý Ótæ

x[ÔÁÕ«u�� Ñ v�á²Ú�Ù¢Ò©Ó ¾}Ü Ù ¾ ÒÂÔ Ü©Þ Ü©Ý Ú ÝÁÜ Û�Û çrÖ�Ü Ó:Õ × Ò Þ ÕgÙ�Ò å Ó�ÔÁÕ1Û çrÖ�Ö Õ Ý Ó Ü Ú Ö�¾ á Ü Û�Õ«Ò
Û�Û ç á Ü©Ý Ó ¾�ßìà²ÜJ¾ Õ Þ Ò Ý Ó�ÔrÕ
Ú Ý å Ò Ö�×¡Ü Ó�Ú�Ò Ý Ó�ÔrÕtã�Ô Ü©Þ®Ö ÕgÛ�ÕgÚ á Õ Þ¬Ü�à Ò ç Ó�ä}ÔrÒâä¨Ò ç Ù Þ�à Õ Ú Ý Ó�ÔÁÕ Ü Ú Ö�¾ á Ü Û�ÕÃÓ�Ô Ü Ó ÞÁÜ ã Ü©ÝÁÞ ä}ÔrÕ Ý æ x[ÔrÕtã
ÜJ¾�¾9ç²× Õ Þ�Ü©Ý²Þ Ô Ü©Þ�à Õ�Õ Ý Ó:Ò�Ù Þ Ú ÝÃ×�ç Ù¢Ó�Ú�á²Ù�Õ�ä Ü ã ¾ Ó�Ô Ü Ó�Ó�ÔrÕtãÃä(Ò ç Ù Þ�à ÕwÓ�ÔrÕ«� Ö�¾ Ó4Û�Ò Ü Ù�Ú�Ó�Ú¢Ò Ý�Ü Ú Ö Û Ö�Ü å Ó}Ú Ý Ó�ÔrÕ
x ä ë ø é

> x�ÔrÕ ä �[ë ¾ áìÕgÛ�ÚÇ�²Õ Þ Ó�Ô Ü Ó Ý Ò�Û�Ò Ü Ù�Ú�Ó�Ú¢Ò ÝÃÜ Ú Ö Û Ö�Ü å Ó ÷ �qê/Õ Þ Ò Ö�Ö Ò©Ó Ü�Ö ã<ä�Ú Ý â ù ä ÜJ¾}Ü Ù!Ù¢ÒBä¨Õ Þ Ó:Ò·Õ Ý Ó:Õ Ö Ó�ÔrÕ
x ä ë ø�à Õ å Ò Ö Õ�Ú�Ó3ä ÜJ¾×¾�Ü©Ý Ú¢Ó�Ú¢ú�Õ ÞÂà ã Ü ��â�Ô6Ó:Õ ÖÍ¾ ä¨Õ�ÕtáIæ

> x�ÔrÕ ÞÁÜ Ú�Ù�ã ä x}ë Ü©Ý²Þªä}ø uÊÚ Ý Û�Ù çÁÞ Õ Þ¦Ü Ù�Ú ¾ Ó¥Ò å Ü Ù�Ù î Ú�â�Ô6Ó ¾S¾ ÛØÔrÕ Þqç Ù�Õ Þ Ó:Ò à Õ�Ú Ý Ó�ÔrÕÃx ä ë ø Ó�Ô Ü Ó
Þ²Ü ã�æµx[ÔrÕ ä x}ë�Ù!Ú ¾ Ó:Õ Þ Ó�ÔÁÕ ä}Ö�× ã û Ù Ü Û î�¸4Ü ä î î Ú�â�Ô6Ó ¾ Ò Ý Ù�ã<Ú Ý Ó:Õ Ö�×S¾ Ò å Ó�ÔrÕgÚ Ö Û Ü Ù�Ù ¾ Ú�â ÝÐ¾�ßlÜ Ú Ö Û Ö�Ü å Ó
ÝçÁ×«à Õ Ö�¾�ß Ó_ãáìÕwÒ å × Ú ¾�¾ Ú¢Ò Ýã÷ Ó Ö�Ü©ÝÐ¾ álÒ Ö Ó ù ß²Ü©ÝÁÞ â©Õ Ý Õ Ö�Ü Ù Ö Ò ç Ó:Õ ÷ å Ö Ò × è�Ú�ã Ü�Ö�à²Ü�î Ú Ö Ó:Ò·Ó�ÔrÕwx ä ë øÊÜ©ÝÁÞ
à�Ü Û î Ó:Ò$è�Ú�ã Ü�Ö�à²Ü�î Ú Ö ù æ ä Ù�Ù Þ Õtá Ü�Ö Ó çrÖ Õ1Ó�Ú × Õ ¾ ä(Õ Ö Õ�Ù�Ú ¾ Ó:Õ Þ v ÜJ¾µÖ Õg� ç Ú Ö Õ Þ w Ü©ÝÁÞÎÝ Ò�ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾ ä¨Õ Ö Õ
× Õ Ý Ó�Ú¢Ò Ý Õ Þ Ò Ý Ó�ÔrÕ ÞÁÜ Ú!Ù�ã î ÒBä ¾ ÔrÕ�Õ�Ótæ�þ�Ú!Ù¢Ò©Ó ¾ î ã�ä�Ú¢Ó�Ô�Ó�ÔrÕ î ÒBä ¾ ÔrÕ�Õ�Ó�Ò Ý�î
Ý Õ�Õ à Ò Ü�Ö�ÞÐ¾�ÜJ¾�Ü á Ö Ú ×�Ü�Ö ã
Ö Õ å Õ Ö Õ Ý Û�Õ ÞqçrÖ Ú Ý âwÓ�ÔrÕ × Ú ¾�¾ Ú¢Ò Ý æ�x�ÔrÕµu'� Ñ v ¾ ä(Õ Ö ÕwÙ�Ú ¾ Ó:Õ ÞÂÜJ¾ Ó�ÔÁÕ á Õ Ö ã�� Ö�¾ Ó × Ú ¾�¾ Ú¢Ò Ý Ú Ý Ó:Ò�Ó�ÔÁÕ�x ä ë ø |
Ü Ù!Ù5Ò©Ó�ÔrÕ Ö�Ü Ú Ö Û Ö�Ü å Ó3ä¨Õ Ö Õ ¾ Û�ÔrÕ Þqç Ù¢Õ Þ Ó:Ò å Ò�Ù�Ù¢ÒBä Ó�ÔrÕ × æ

> è çrÖ Ú Ý â=á Ö Õ î Ú�â�ÔmÓ àÁÖ Ú¢Õ�� Ý â ¾ Ó�Ô Ü Ó × Ò ÖØÝ Ú Ý â ß Ó�ÔrÕ ä x}ë Ü©Ý²Þ î Ò�ä ¾ ÔrÕ�Õ�Ó}ä(Õ Ö Õ Ö Õ á Ú¢Õ�ä(Õ Þ Ú Ý�Þ Õ�Ó Ü Ú!Ùkæ � Ò
× Õ Ý Ó�Ú¢Ò Ý ä ÜJ¾}×¡Ü©Þ ÕµÒ å Ü©Ý ã ä}Ö�× ã�ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö î Ú�â�Ô6Ó ¾[Ý Ò©Ó Ü áqáìÕ Ü�Ö Ú Ý â¥Ò Ý Ó�ÔrÕ î ÒBä ¾ ÔrÕ�Õ�Ótæ

> x�ÔrÕ û�Ü Ó:Ó�Ù¢Õâ�
ÔrÕ�Õ�Ó�è�Ú Ö ÕgÛ�Ó�Ú á Õ ÷WÜ Ô Ü©ÝÁÞ ä Ö Ú�Ó:Ó:Õ Ýf¾ ÔrÕ�Õ�ÓÂÛ�Ò Ý Ó Ü Ú Ý Ú Ý â¦Ù ÜJ¾ Ó,� × Ú Ýjç Ó:Õ Û�Ô Ü©Ý â©Õ ¾ Ó:Ò±Ú Ý å Ò Ö �
×�Ü Ó�Ú¢Ò Ý á çrà Ù�Ú ¾ ÔrÕ Þ Ú Ý Ó�ÔrÕ ä x}ë Ü©ÝÁÞ Ó�ÔÁÕ ä}ø u ù Ô Ü©ÝÁÞ Õ Þ Ó:ÒÃÓ�ÔrÕ × à Õ å Ò Ö Õ=â©Ò�Ú Ý â�Ó:Ò�Ó�ÔÁÕgÚ Ö�Ü Ú Ö Û Ö�Ü å Ó
Û�Ò Ý Ó Ü Ú Ý Õ Þ�Ý Ò¡Ú Ý å Ò Ö�×¡Ü Ó�Ú�Ò Ý<Ü�à Ò ç Ó û Ù Ü Û î«¸}Ü ä î î Ú�â�Ô6Ó ¾ æ

> � Ý¦Ü�ÖØÜ©Þ Ú¢Ò�Û Ü Ù!Ù�Ó:ÒñÓ�ÔrÕ�â Ö Ò çÁÝÁÞ � à²ÜJ¾ Õ Þ å�Ú ¾�¾ Ú¢Ò Ý è�Ú Ö ÕgÛ�Ó:Ò Ö ó çÐ¾ Ó Ü å Ó:Õ Ö Õ Ý â�Ú Ý Õ ¾ Ó Ü�Ö Ó ß Ó�ÔrÕÂÙ¢Õ Ü©Þ u�� Ñ v
á�Ú�Ù¢Ò©Ó�ä ÜJ¾ Ó:Ò�Ù Þ Ó�Ô Ü Ó Ý Ò Ý Õ�ä Ú Ý å Ò Ö�×�Ü Ó�Ú¢Ò Ý Ô Ü©Þ<à Õ�Õ ÝÂÖ ÕgÛ�ÕgÚ á Õ Þä¾ Ú Ý Û�ÕµÓ�ÔÁÕ ä x}ëÊä ÜJ¾ á çrà Ù�Ú ¾ ÔrÕ Þ æ

> ø Ú�â�Ô6Ó à Õ å Ò Ö ÕwÕ Ý Ó:Õ Ö Ú Ý â�Ó�ÔrÕ«x ä ë øwß Ó�ÔrÕwÙ¢Õ Ü©Þ á²Ú�Ù¢Ò©Ó3ÛØÔrÕgÛ î Õ Þ Ú Ý�Ü â Ü Ú Ý5ß Ó�ÔÁÚ ¾ Ó�Ú × Õµä�Ú¢Ó�Ô�Ó�ÔrÕ ä � í Ú Ý
Ó�ÔÁÕ ä��¤ä �[�Læ ä â Ü Ú Ý�ß ÔrÕµä ÜJ¾}Ý Ò©Ó[Ó:Ò�Ù Þ<Ü�à Ò ç Ó Ü©Ý ã ä�ÖØ× ã<ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾ Ú Ý Ó�ÔrÕ Ü�Ö Õ Ü æ

> ä Ó Ñ : Ò : ß Ó�ÔÁÕ�Ù�Õ Ü©Þ á�Ú�Ù¢Ò©Ó Ö ÕtálÒ Ö Ó:Õ Þ Ó�Ô Ü Ó¨Ó�ÔÁÕtã�ä¨Õ Ö Õ}Ò ÝÎ¾ Ó Ü Ó�Ú¢Ò Ý æ�ð ¾9çÁÜ Ù�Ù�ã Ü Ó�Ó�ÔÁÚ ¾ Ó�Ú × Õ ß Ó�ÔÁÕ ä	�¤ä �[�
ä}Ú�Ù�Ù�â�Ú á Õ¡Ó�ÔrÕ × Ü v¯á²Ú�Û�Ó çrÖ Õ+w<Ò å Ü©Ý ã Ü Ú Ö Û Ö�Ü å ÓwÚ Ý Ó�ÔÁÕ Ü�Ö Õ Ü æ � ÒÃÚ Ý å Ò Ö�×�Ü Ó�Ú¢Ò Ý ä ÜJ¾ á Ö Ò á Ú Þ Õ Þ Ó:Ò�Ó�ÔrÕ
u�� Ñ vSá²Ú�Ù¢Ò©Ó ¾�Ü Ó[Ó�ÔÁÚ ¾ Ó�Ú × Õ ßÁÜ Ù¢Ó�ÔrÒ ç â�ÔÂÓ�ÔÁÕ û Ù Ü Û î«¸}Ü ä î�¾ Ô Ü©Þ�Ü Ù Ö Õ Ü©Þ ã·ÛØÔrÕgÛ î Õ Þ Ú Ý ä�Ú¢Ó�ÔÂÓ�ÔrÕ ä	�¤ä �[�
Ò Ý Ó�Ô Ö Õ�Õ ¾ Õtá Ü�Ö�Ü Ó:Õ�Ò
Û�Û ÜJ¾ Ú¢Ò ÝÐ¾ æ

> x�ÔrÕ ä��¤ä �[�¥Û�Ò Ý Ó�Ú Ýç Õ Þ�Ý Ò©ÓªÓ:Ò�Ú Ý å Ò Ö�× Ó�ÔrÕ�á²Ú�Ù�Ò©Ó ¾sÜ�à Ò ç Ó ä}Ö�× ã«ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾�ÞqçrÖ Ú Ý â�Ó�ÔÁÕ3Õ Ý Û�Ò çÁÝ Ó:Õ Ö æ
x�ÔrÕ�Ù¢Õ Ü©Þ u'� Ñ v�á²Ú�Ù¢Ò©ÓªÓ�ä�Ú�Û�Õ Ö ÕtáìÒ Ö Ó:Õ ÞSçÁÝÐ¾Uç Û�Û�Õ ¾�¾ å ç Ù Ü Ó:Ó:Õ × áÁÓ ¾ Ó:Ò«Ú Þ Õ Ý Ó�Ú å ã Ö�Ü©ÞÁÜ�Ö Û�Ò Ý Ó Ü Û�Ó ¾ Ó�ÔrÕtã¥ä¨Õ Ö Õ
Ö ÕgÛ�ÕgÚ á Ú Ý â ßÁà�ç Ó[Ú Ý<Ö Õ ¾ áìÒ ÝÐ¾ ÕµÓ�ÔÁÕtã�ä¨Õ Ö Õ Ý Ò©Ó}Ú Ý å Ò Ö�× Õ Þ<Ü�à Ò ç Ó3Ó�ÔÁÕ'á Ö Õ ¾ Õ Ý Û�Õ�Ò å û Ù Ü Û î$¸4Ü ä î�¾ Ú Ý Ó�ÔrÕ
Ü�Ö Õ Ü æ ä å Ó:Õ Ö Ó�ÔrÕ�� Ö�¾ Ó Ö ÕtálÒ Ö Ó ß Ó�ÔrÕ<x ä ë ø Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�Ö Õ ¾ áìÒ ÝÁÞ Õ Þ ä�Ú�Ó�Ô v���Ù�Õ Ü©Ý Ó�ÔrÕ Ö Õ ß w × Õ Ü©Ý Ú Ý â
ÔÁÕ Þ Ú Þ�Ý Ò©Ó�Ô ÜBá Õ Ü�Ö�Ü©Þ²Ü�Ö Ô²Ú¢Ó}Ú Ý Ó�Ô Ü Ó�Ù¢Ò
Û Ü Ó�Ú¢Ò Ý æµx[Ô Ö Õ�Õ × Ú Ýç Ó:Õ ¾ Ù Ü Ó:Õ Ögß5Ü å Ó:Õ Ö Ó�ÔrÕ ¾ ÕgÛ�Ò ÝÁÞ Û Ü Ù�Ù ß Ó�ÔrÕ
x ä ë ø Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö«Ö Õtá²Ù�Ú¢Õ Þ v ¸ Ú¢Ó ¾ Ó�ÔrÕ Ö Õ�æ�w � å Ó�ÔrÕ Ö�Ü©ÞÁÜ�ÖT¾ Ú�â ÝÁÜ Ù�Ô Ü©ÞÎà Õ�Õ Ý Ú Þ Õ Ý Ó�ÚÇ�²Õ ÞÎÜJ¾1Ü å Ö Ú¢Õ Ý²Þ Ù�ã
Ü Ú Ö Û Ö�Ü å Ó ß Ó�ÔrÕ�Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö ä¨Ò ç Ù Þ Ô Ügá Õ Ö Õ ¾ áìÒ ÝÁÞ Õ Þ v:þ Ü Ú Ý Ó[Ó�ÔrÕ Ö Õ�æ�w
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> x�ÔrÕ}�,u�uâÓ ÖØÜ©ÝÐ¾ áìÒ ÝÁÞ Õ Ö�¾ Ò Ý Ó�ÔrÕµu'� Ñ v ¾3Þ Ú Þ·Ý Ò©Ó¨Ú Þ Õ Ý Ó�Ú å ã�Ó�ÔrÕ ¾ Ú�â Ý²Ü Ù ¾�ÜJ¾ å Ö Ò × Ü å Ö Ú¢Õ Ý²Þ Ù�ã Ü Ú Ö Û Ö�Ü å Ó ßrÜJ¾
Þ Ú ¾ Û çÐ¾�¾ Õ Þ Õ Ü�Ö Ù�Ú¢Õ Ö æ

¦ Ü�Ö Ú�Ò çÐ¾ Û�Ò × á²Ù¢Õ+ê Ü©ÝÁÜ Ù�ã ¾ Õ ¾ Ô ÜBá Õ à Õ�Õ Ý á Ö Ò�áìÒ ¾ Õ Þ Ó:Ò¥Õ+êá�Ù Ü Ú Ý ä}Ô�ã¡Ó�ÔÁÕ4u�� Ñ v@á²Ú�Ù¢Ò©Ó ¾ r × Õ Ý Ó Ü Ù × Ò Þ ÕgÙ ¾ Ò å
Ó�ÔrÕ Ü Ú Ö�¾ á Ü Û�Õ�Ò/Û�Û ç á Ü©Ý Ó ¾ ä(Õ Ö Õ�Ú Ý Û�Ò Ö�Ö ÕgÛ�Ó Ü©ÝÁÞ¡Ý Ò©Ó�Ò�áìÕ Ý Ó:Ò Ö Õ�Õ+ê Ü©× Ú ÝÁÜ Ó�Ú¢Ò Ý Ò Ý Û�Õ�Ó�ÔrÕtã Ö ÕgÛ�ÕgÚ á Õ Þ Û�Ò Ý î Ú�Û�Ó�Ú Ý â
Ú Ý á ç Ótæ û�ç Ó Ü áìÒ ¾�¾ Ú à Ù¢Õ ¾ Ú × á²Ù¢Õ(Õ+êá�Ù Ü©ÝÁÜ Ó�Ú¢Ò Ý Ú ¾ Ó�Ô Ü ÓªÓ�ÔÁÕtã à ÕgÙ�Ú¢Õ á Õ Þ ä�Ô Ü ÓªÓ�ÔrÕtãwä¨Õ Ö Õ3Ó:Ò�Ù Þ æ��ÓªÚ ¾ ä(ÕgÙ!Ù î
Ý Ò�ä Ý
Ú Ý Û�Ò�â Ý Ú¢Ó�Ú á Õ á ¾ ã
Û�ÔÁÒ�Ù¢Ò�â�ã�Ó�Ô Ü Ó × Õ Ý Ó Ü Ù × Ò Þ ÕgÙ ¾'Ü�Ö Õ ¾ Ù�ÒBä¦Ó:Ò�ÛØÔ Ü©Ý â©Õ ß á Ü�Ö Ó�Ú�Û ç Ù Ü�Ö Ù�ã4Ú Ý Ó�ÔrÕ å Ü Û�Õ¨Ò å Ü©×wà Ú�â ç Ò çÐ¾
Õ á Ú Þ Õ Ý Û�Õ3Ù�Ú î Õ�Ó�Ô Ü Ó�á Ö Ò á Ú Þ Õ Þ Ú Ý Ó�ÔÁÚ ¾ Û ÜJ¾ Õ�æ � ÔrÕ Ý Ò�áìÕ Ö�Ü Ó:Ò Ö�¾ªÖ ÕgÛ�ÕgÚ á Õ[Ú Ý á ç Ó Ü�à Ò ç Ó�Ó�ÔrÕ ¾ Ó Ü Ó:Õ[Ò å Ó�ÔrÕ ¾ ã ¾ Ó:Õ ×
à ÕgÚ Ý â1Û�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Þ5ß Ó�ÔrÕtã�ä}Ú�Ù�Ù
� Ö�¾ Ó(Ó Ö ã�Ó:Ò1�²Ó¨Ó�Ô Ü Ó3Ú Ý å Ò Ö�×¡Ü Ó�Ú¢Ò Ý Ú Ý Ó:Ò1Ó�ÔÁÕgÚ Ö Û çÁÖ�Ö Õ Ý Ó × Õ Ý Ó Ü Ù × Ò Þ ÕgÙ Ü©ÝÁÞ ä�Ú�Ù�Ù
� ÝÁÞ Ö Õ ÜJ¾ Ò Ý½¾ Ó:ÒñÕ+êrÛ�Ù çÁÞ Õ�Ú Ý å Ò Ö�×¡Ü Ó�Ú¢Ò Ý Ó�Ô Ü Ó Þ Ò/Õ ¾1Ý Ò©Ó«��Ótæ û ÕgÛ Ü�çÐ¾ Õ�Ò�áìÕ Ö�Ü Ó:Ò Ö�¾1Ü�Ö ÕÂÛ�Ò Ý Ó�Ú ÝçÁÜ Ù�Ù�ãÎÓ:Õ ¾ Ó�Ú Ý â
Ó�ÔrÕgÚ Ö(× Õ Ý Ó Ü Ù × Ò Þ ÕgÙ ¾ªÜ â Ü Ú ÝÐ¾ Ó Ö Õ Ü Ù�Ú¢Óëã ÷L¾ Õ�Õ}u�Ú�â çrÖ Õ Ò æ £ ù ß Ó�ÔrÕ}Ù¢Ò Ý â©Õ Ö(Üw× Ò Þ ÕgÙÁÔ ÜJ¾ªà Õ�Õ Ý ÔrÕgÙ Þ¡Ü©ÝÁÞ Ó�ÔrÕ × Ò Ö Õ
Þ ÚÇòìÕ Ö Õ Ý Ó ¾ Ò çrÖ Û�Õ ¾ Ò å Ú Ý å Ò Ö�×�Ü Ó�Ú¢Ò Ý Ó�Ô Ü Ó¨Ù¢Õ Þ Ó:Ò1Ó�Ô Ü Ó¨Ú Ý Û�Ò Ö�Ö ÕgÛ�Ó × Ò Þ ÕgÙ ß Ó�ÔÁÕ × Ò Ö Õ Ö Õ ¾ Ú ¾ Ó Ü©Ý Ó(Ó�ÔrÕ × Ò Þ ÕgÙ ¾ ä�Ú�Ù�Ù
à Õ�Ó:ÒÃÛ�Ô Ü©Ý â©Õ Þqç Õ�Ó:Ò�Û�Ò Ý î Ú�Û�Ó�Ú Ý âÂÚ Ý å Ò ÖØ×¡Ü Ó�Ú¢Ò Ý5ß á Ü�Ö Ó�Ú�Û ç Ù Ü�Ö Ù�ã Ü©×wà Ú�â ç Ò çÐ¾ Ú Ý å Ò Ö�×�Ü Ó�Ú¢Ò Ý æ�x[ÔrÕ=á²Ú!Ù¢Ò©Ó ¾ Ô Ü©Þ
à Õ�Õ Ý Ó:Ò�Ù Þ�Ö ÕtáìÕ Ü Ó:Õ Þ Ù�ã Ü©ÝÁÞ¡à ã Ü Ù × Ò ¾ Ó(Õ á Õ Ö ã©Ò Ý Õ�Ú Ý6á Ò�Ù á Õ Þ Ó�Ô Ü Ó(Ó�ÔrÕ Ö Õ}ä(Õ Ö Õ Ý Ò å Ö Ú¢Õ ÝÁÞ Ù�ãwÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾ Ú Ý Ó�ÔrÕ
x ä ë ø�Ü Ó�Ó�Ô Ü Ó[Ó�Ú × Õ�æ

x[ÔÁÕ�u�� Ñ v�á²Ú�Ù¢Ò©Ó ¾�Ü Ù ¾ Ò ×�Ü ã¥Ô Ügá Õ4Ô Ü©Þ�Üµ× Ú ¾9ç²ÝÁÞ Õ Ö�¾ Ó Ü©Ý²Þ Ú Ý â Ü�à Ò ç Ó ÷ Ú Ý Û�Ò Ö�Ö ÕgÛ�Ó × Ò Þ ÕgÙ/Ò åØù Ó�ÔrÕ ø ë í Ü©ÝÁÞ
Ó�ÔrÕ�á Ö Ò
Û�Õ ÞqçrÖ Õ ¾�Ö Õg� ç Ú Ö Õ Þ ä�ÔrÕ Ý Ó�ÔÁÕtã Þ Õ�Ó:ÕgÛ�Ó:Õ Þ<Ü©Ý�çÁÝ Ú Þ Õ Ý Ó�ÚÇ�²Õ Þ�Ü Ú Ö Û Ö�Ü å Ótæªx[ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó Ö ÕtáìÒ Ö Ó ¾�Ü ã ¾ Ó�Ô Ü Ó
Ó�ÔrÕ ø ë í ä(Õ Ö Õ Ö Õ Þqç Û�Õ Þ Ú Ý¡àÁÖ Ú¢Õ�� Ý â ¾(Ü©ÝÁÞ Ú Ý Ú ÝÁÞ Ú á Ú ÞqçÁÜ Ù
Û Ö Õ�ä × Õ ×«à Õ Ö�¾ r çÁÝÁÞ Õ Ö�¾ Ó Ü©ÝÁÞ Ú Ý â ¾ Ó:Ò Ü�¾ Ú × á²Ù�ÚÇ��Õ Þ
å Ò Ö�× æ�x[ÔÁÚ ¾<¾ Ú × á²Ù�ÚÇ��Û Ü Ó�Ú�Ò Ý Ù¢Õ Þ Ó:Ò ¾ Ò × Õ�á²Ú�Ù¢Ò©Ó ¾�Ý Ò©Ó à ÕgÚ Ý â Ü ä Ü�Ö Õ[Ò å ¾ áìÕgÛ�ÚÇ��Û¨Û�Ò ÝÐ¾ Ú Þ Õ Ö�Ü Ó�Ú¢Ò ÝÐ¾�Ö Õg� ç Ú Ö Õ Þ á Ö Ú¢Ò Ö
Ó:Ò1Õ Ý â Ü â©Õ × Õ Ý Ó ß Ú Ý Û�Ù ç²Þ Ú Ý âµÚ Þ Õ Ý Ó�ÚÇ��Û Ü Ó�Ú�Ò Ý�Þ ÚÇï�Û ç Ù¢Ó�Ú¢Õ ¾�ß Ó�ÔÁÕ Ý Õ�Õ Þ Ó:Ò4â�Ú á Õ Þ Õ å ÕgÛ�Ó:Ò Ö�¾Ý¾�Ü å Õ�Û�Ò ÝÁÞqç Û�Ó ß
Ü©ÝÁÞ Ó�ÔrÕ
áìÒ ¾�¾ Ú à Ú�Ù�Ú¢Óëã�Ò å Ü©ÝâÜ Ú Ö Û Ö�Ü å Ó à ÕgÚ Ý â�Ú ÝâÞ Ú ¾ Ó Ö Õ ¾�¾wÜ©ÝÁÞ Ó�ÔrÕ·Û Ö Õ�ä à ÕgÚ Ý â çÁÝÁÜ ä Ü�Ö Õ·Ò å Ó�ÔÁÕgÚ Ö áìÒ ¾ Ú¢Ó�Ú�Ò Ý æÂë Ý Ó�ÔrÕ
Ò©Ó�ÔrÕ Ö Ô Ü©ÝÁÞ5ß Ó�ÔrÕ Ö Õ�Ô Ü©Þãà Õ�Õ Ý¦Ü©Ý Ú Ý Û�Ú Þ Õ Ý ÓµÓ�ÔrÕ�ä¨Õ�Õ îãà Õ å Ò Ö Õ Ü©ÝÁÞ Ó�ÔrÕ·u�� Ñ v&á²Ú�Ù�Ò©Ó ¾ Ô Ü©Þ à Õ�Õ Ý Ú ¾�¾9ç Õ ÞãÜ©Ý
Ò Ö�Ü Ù Þ Ú Ö ÕgÛ�Ó�Ú á Õ Ö Õ�Õ × á²Ô ÜJ¾ Ú¢úgÚ Ý âwÓ�ÔrÕ Ö Õg� ç Ú Ö Õ × Õ Ý Ó å Ò Ö ��â�Ô6Ó:Õ Ö á²Ú!Ù¢Ò©Ó ¾ Ó:Ò Ö ÕtáìÒ Ö Ó�Ó:Ò1Ó�ÔrÕ ä � í æ6x�Ô Ü Ó Þ Ú Ö ÕgÛ�Ó�Ú á Õ
ä ÜJ¾ Ó�ÔÁÕ Ö Õ ¾Uç Ù¢Ó�Ò å Ü©Ý Ú Ý Û�Ú Þ Õ Ý Ó[Ò Ý¤ä á Ö Ú�ÙY}·Ú Ý ä�ÔÁÚ�ÛØÔ�u�� Ñ v�á²Ú�Ù¢Ò©Ó ¾ Ô Ü©Þ Ú Ý Ú¢Ó�Ú Ü Ù�Ù�ã·Ú�â Ý Ò Ö Õ Þ Þ Ú Ö ÕgÛ�Ó�Ú¢Ò Ý½¾ å Ö Ò ×
Ó�ÔrÕ ä � í Ó:Ò6v î
Ý Ò/Û î Ò�ò�w�Ò ÖÍ¾ Ó:Ò�á Ü©Ý Ú Ý Ó:Õ Ö Û�ÕtáÁÓ3ä�Ú¢Ó�Ô Ü©Ý � Ö�Ü �/Ú Ü Ú Ö Û Ö�Ü å Ótæ�x[ÔrÕ ä � í Ò á Õ Ö ÔÁÕ Ü�Ö�Þ Ó�ÔrÕ�á�Ú�Ù¢Ò©Ó ¾
á Ö Õtá Ü�Ö Ú Ý â«Ó:Ò�Õ Ý â Ü â©ÕµÓ�ÔrÕ Ü Ú Ö Û Ö�Ü å Ó Ü©ÝÁÞ Û�Ò Ý Ó Ü Û�Ó:Õ Þ Ó�ÔrÕ ×<ß Ó:ÕgÙ�Ù�Ú Ý â«Ó�ÔÁÕ × Ó:Ò ¾ Ó:Ò�á<Ó�ÔrÕ�Õ Ý â Ü â©Õ × Õ Ý Ó à ÕgÛ Ü�çÐ¾ Õ
ÔrÕ�Ô Ü©Þ�Þ Õ�Ó:Õ Ö�× Ú Ý Õ Þ Ó�Ô Ü Ó¨Ó�ÔrÕ�ÔrÒ ¾ Ó�Ú�Ù¢Õ Ü Ú Ö Û Ö�Ü å Ó�ä ÜJ¾ Ò ç Ó ¾ Ú Þ Õ�Ó�ÔrÕ Ý Ò�� î ã¡ú�Ò Ý Õ Ü©ÝÁÞ·à ÕgÛ Ü�çÐ¾ Õ�ÔrÕ�ä ÜJ¾ Ù¢Õ�Õ Ö ã¡Ò å
Ü v à²Ü Ú¢Ó Ü©ÝÁÞ Ó ÖØÜ á�w ¾ Ú¢Ó çÁÜ Ó�Ú¢Ò Ý æ��âx[ÔrÕWn ä ë Ö ÕtáìÒ Ö Ó ¾ Ó Ü Ó:Õ Þ Ó�Ô Ü Óµ��u ä � Ò�ï·Û�Ú Ü Ù ¾ Ó:Ò�Ù Þ Ó�ÔrÕNn ä ë Ó�Ô Ü Ó�Ó�ÔrÕ
u�� Ñ vwÛ�Ò ×�×@çÁÝ Ú¢Ó_ã�ä ÜJ¾ v á Õ Ö ã ç á ¾ Õ�Ó=w Ü�à Ò ç Ó�Ó�ÔrÕ4Ú Ý Ó:Õ Ö�á Õ Ý Ó�Ú�Ò Ý Ò å Ó�ÔrÕ ä � í ÞqçrÖ Ú Ý â�Ó�ÔrÕ î
Ý Ò
Û î �8Ò�ò�Ú Ý Û�Ú Þ Õ Ý Ó
Ü©ÝÁÞ å ÕgÙ¢ÓwÔÁÕ�Ô Ü©Þ Ú Ý Ó:Õ Ö å Õ Ö Õ Þ ä�Ú�Ó�ÔñÓ�ÔrÕ�Û Ü�Ö�Ö ã
Ú Ý âÃÒ ç Ó�Ò å Ó�ÔrÕ�u�� Ñ v«á�Ú�Ù¢Ò©Ó ¾ r Þqç Ó�Ú¢Õ ¾ s Ò :D:Dtvæ ä×¾«Þ Ú ¾ Û çÐ¾�¾ Õ Þ Ú Ý
��Ô Ü á²Ó:Õ Ö Ò ß Ó�ÔÁÕ Ö Õ�Ú ¾�Ý ÒÂä Ü ãÃÓ:Ò Þ Õ�Ó:Õ Ö�× Ú Ý Õ1Ó�ÔrÕ × Ò©Ó�Ú áËÜ Ó�Ú�Ò Ýñà ÕgÔ²Ú ÝÁÞÃÜ©Ý Ú Ý²Þ Ú á Ú ÞqçÁÜ Ù�r ¾�Ü Û�Ó�Ú¢Ò ÝÐ¾ æ ä Û�Û�Ú Þ Õ Ý Ó
Ü©ÝÁÜ Ù�ã ¾ Ó ¾ Û Ü©Ý Ò Ý Ù�ã�á Ö Õ ¾ Õ Ý Ó[Ó�ÔrÕ Ü Ù¢Ó:Õ ÖØÝÁÜ Ó�Ú á Õ�Õ+ê�á²Ù Ü©ÝÁÜ Ó�Ú�Ò ÝÐ¾ æ

ä4ÞÁÞ Ú¢Ó�Ú�Ò ÝÁÜ Ù Ö Õ ÜJ¾ Ò ÝÐ¾ å Ò Ö Ó�ÔrÕµÙ¢Õ Ü©Þ á²Ú�Ù�Ò©Ó�r ¾ Ú Ý Û�Ò Ö�Ö ÕgÛ�Ó × Õ Ý Ó Ü Ù × Ò Þ ÕgÙ ¾ Ó:Õ × å Ö Ò × Ü©×wà Ú�â ç Ò çÐ¾ Ò Ö[× Ú ¾�¾ Ú Ý â
å Õ�Õ Þrà²Ü Û î å Ö Ò × Ó�ÔrÕ�u�� Ñ v1ä�Ú Ý â4á²Ú!Ù¢Ò©Ó ß/Þ ã ¾ å çÁÝ Û�Ó�Ú�Ò ÝÁÜ Ù�Û�Ò ×�×@çÁÝ Ú�Û Ü Ó�Ú¢Ò Ý ä�Ú¢Ó�Ô�Ó�ÔrÕ û Ù Ü Û î�¸4Ü ä îd¾�ßÁÜ©Ý²Þ Ú ÝÁÜ©Þ �
Õg� çÁÜ Ó:ÕwÚ Ý å Ò Ö�×¡Ü Ó�Ú�Ò Ý á Ö Ò á Ú Þ Õ Þ Ò á Õ Ö Ó�ÔÁÕ Ö Õ å Õ Ö Õ Ý Û�ÕwÛ�Ô Ü©ÝÁÝ ÕgÙ ¾ å Ö Ò × Ó�ÔÁÕ ä��¤ä �[� Ü©Ý²Þ ��u ä �¬Ò�áìÕ Ö�Ü Ó�Ú¢Ò ÝÐ¾ æ

]�Ê#ÆqÏ]Ï~\#»�ÆqÀu¼��Ý¼�ÊLÀuÆ�Å��ÝÉ;Í�¼Å¦¿'É[Ç(À�º#¼ O Å¦ÆqÏ�Jã¤&Æ~E7J¥Z@Ë¦Å¦É�Àu¿�Ð x[ÔÁÕ û Ù Ü Û îS¸4Ü ä î Û�Ò Ý Ó Ö Ò�Ù Ü Û�Ó�Ú¢Ò ÝÐ¾ Û Ü©Ý
Ü Ù ¾ Ò à Õ(Ù�Ú Ýrî Õ Þ Ó:Ò4Ú ÝÁÜ Û�Û çrÖ�Ü Ó:Õ × Õ Ý Ó Ü Ù × Ò Þ ÕgÙ ¾�ß Ó�Ô Ü Ó�Ú ¾�ß Ó�ÔÁÕtã4ä¨Õ Ö Õ çÁÝÁÜ ä Ü�Ö Õ(Ó�ÔrÕ Ö Õ�ä¨Õ Ö Õ ¾ Õtá Ü�Ö�Ü Ó:Õ��,u�u�Û�Ò Þ Õ ¾
å Ò Ö î ã/Ú Ý â·Ú Ý½¾ Ú Þ Õ Ü©ÝÁÞ Ò ç Ó ¾ Ú Þ Õ¥Ó�ÔrÕ�x ä ë ø�Ü©ÝÁÞ Ó�Ô Ü Ó4Ó�ÔÁÕtãÃä¨Õ Ö Õ ¾9ç áqáìÒ ¾ Õ Þ Ó:Ò�Û�Ô Ü©Ý â©Õ Ö�Ü©Þ Ú¢Ò å Ö Õg� ç Õ Ý Û�Ú¢Õ ¾
Ú ÝÐ¾ Ú Þ Õ1Ó�ÔrÕ¡x ä ë ø æ äm¾ ä�Ú�Ù�Ù à Õ ¾ Õ�Õ Ý Ù Ü Ó:Õ Ögß Ó�ÔrÕtã�ä¨Õ Ö Õ Ü Û�Ó ç²Ü Ù�Ù�ãÃÓ:Ò�Ù Þ ® � §ªÓ:Ò�ÛØÔ Ü©Ý â©Õ å Ö Õg� ç Õ Ý Û�Ú¢Õ ¾ æ¥x[ÔrÕtã
Ô Ü©ÞñÜ Ù ¾ Ò à Õ�Õ Ý Ó:Ò�Ù Þ Ó�Ô Ü Ó�Ó�ÔrÕ ä �[ë Ö Õ ¾ Ó Ö Ú!Û�Ó�Ú¢Ò Ý Ò Ý Ó�ÔÁÕ1Õ Ý Ó Ö ã�Ò å Ü Ù�Ù�Ú�Õ Þ�Ü Ú Ö Û Ö�Ü å Ó�Ú Ý Ó:ÒÂÓ�ÔrÕ1x ä ë ø à Õ å Ò Ö Õ
Ó�ÔrÕ3�[â�ÔmÓ:Õ Öõ¾ ä(Õ�Õtá Þ Ú Þ¡Ý Ò©Ó Ü áqá²Ù�ã«Ó:ÒwÓ�ÔrÕ × 2 Ü©Ý Ò�ï·Û�Ú Ü ÙrÕ+ê
Û�Õtá²Ó�Ú¢Ò Ý Ô Ü©Þ¡à Õ�Õ Ý·×¡Ü©Þ Õ å Ò Ö ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾ æ�x[ÔrÕtã
çÁÝÁÞ Õ Ö�¾ Ó:Ò/Ò Þ Ó�Ô Ü Ó«ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾ ä¨Õ Ö Õ Ü Ù�Ù¢Ò�ä(Õ Þ Ú ÝÐ¾ Ú Þ Õ�Ó�ÔrÕ·x ä ë ø ä�Ú¢Ó�ÔrÒ ç Ó ä��¤ä �[�âÛ�Ò á Õ Ö�Ü â©Õ ÜJ¾ Ù¢Ò Ý â ÜJ¾
�  <ô¯ô¯ùUü(��ö÷ú���õvù�õ��¨ÿ �/ L"Qüvÿ���ùUükõ	�]öýú.����ô9��ó��©õkü_óUõvÿ�������ó"!����tõvÿ%ü�ó�ö üvô%ü_ó=� õ�ö���ø���üvÿ���ö÷útõvù�ó�ú'óUüvÿ¯ó�'���ù�ú¨ÿ�ù�ü$��ù�üvÿ�ÿ¯ú¨ÿ����

õ_óUü���ÿ%õ��#ó�ú���õ��¨ÿ¯ú�óUõkõ_óUô9*+ÿ���'���ù�õ��¨ÿëü�!����tõvÿ%ü<óUö÷üvôëü_ó�� õ#ù�üL���uü���ó�ô%ÿ,��õvù��ó�ö üY��ö����kö÷ø÷ÿ��� 
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Ó�ÔrÕtã ¾ Ó Ü ã©Õ Þ Ú ÝÐ¾ Ú Þ Õ�Ó�ÔrÕ ¾ ÕgÛ çÁÖ Ú¢Ó_ã¦ú�Ò Ý Õ�æ±� Ý á Ö�Ü Û�Ó�Ú�Û�Õ ß Ó�ÔrÕ û Ù Ü Û î�¸}Ü ä î á²Ú�Ù¢Ò©Ó ¾ å Ö Õg� ç Õ Ý Ó�Ù�ã Õ Ý Ó:Õ Ö Õ Þ Ó�ÔrÕ
x ä ë ø á Ö Ú¢Ò Ö Ó:Ò ä��¤ä �[� Ü©ÝÁÞ ��â�ÔmÓ:Õ ÖÝ¾9ç áqáìÒ Ö Ó�ä�Ú¢Ó�ÔÁÒ ç Ó(Ú Ý Û�Ú Þ Õ Ý Ó�Ò Ö Û�Ò ×¡× Õ Ý Ó ßÁÜ©ÝÁÞ Ó�ÔÁÕ Ö Õ å Ò Ö Õ4Ú¢Ó à ÕgÛ Ü©× Õ
Ü Û�Û�ÕtáÁÓ:Õ Þ á Ö�Ü Û�Ó�Ú�Û�Õ�æ

� ÝâÜ©ÞÁÞ Ú¢Ó�Ú¢Ò Ý5ß�à ÕgÛ Ü�çÐ¾ Õ�Ó�ÔrÕgÚ ÖwÖ�Ü©Þ Ú¢Ò ¾ ä(Õ Ö Õ çÁÝÁÜ�à Ù�Õ�Ó:Ò�á²Ú�Û îgç áâÓ�ÔrÕ ¸�ä ¦ í ¬�ð}���Ð3¸Û�Ò ×¡×�çÁÝ Ú!Û Ü Ó�Ú¢Ò ÝÐ¾
à Õ�Ó½ä¨Õ�Õ Ý Ó�ÔÁÕ�u�� Ñ v«á²Ú�Ù�Ò©Ó ¾�Ü©ÝÁÞÎà Õ�Ó½ä¨Õ�Õ Ý Ó�ÔrÕ�u�� Ñ v ¾«Ü©Ý²Þ Ó�ÔrÕ ä	�¤ä �[� ß Ó�ÔrÕ û Ù Ü Û îQ¸4Ü ä î á²Ú!Ù¢Ò©Ó ¾ r × Õ Ý Ó Ü Ù
× Ò Þ ÕgÙ ¾ Ò å Ó�ÔrÕ ¾ Ú�Ó çÁÜ Ó�Ú¢Ò Ý ä(Õ Ö Õ¡Ú Ý Û�Ò × á²Ù�Õ�Ó:Õ�æ ä Û�Û�Ò Ö�Þ Ú Ý â�Ó:Ò�� Ý Ò/Ò î�ß5û Ù Ü Û î¤¸4Ü ä î á²Ú�Ù¢Ò©Ó ¾ Ó:Õ ¾ Ó�ÚÇ��Õ Þ Þ�çrÖ Ú Ý â
Ó�ÔrÕwÚ Ýmá Õ ¾ Ó�Ú�â Ü Ó�Ú¢Ò Ý Ó�Ô Ü Ó

v � Õ«ä(Õ Ö Õ Ý Ò©Ó[Ú Ý Ó:Õtâ Ö�Ü Ó:Õ Þ Ú Ý Ó:Ò�Ó�ÔrÕ�Õ Ý Ó�Ú Ö Õ ¾ ã ¾ Ó:Õ × æ � Õwä¨Õ Ö Õ Ý Ò©Ó Ü ä Ü�Ö Õ«Ò å ä�Ô Ü Ó[ä ÜJ¾ â©Ò�Ú Ý â
Ò Ý ä�Ú�Ó�Ô¡Ó�ÔrÕ�u�� Ñ v ¾3Ü©ÝÁÞ Ó�ÔÁÕ ¾ ä¨Õ�Õtá Ü©ÝÁÞ Ó�ÔÁÕ Ö Õ å ç ÕgÙ¢Õ Ö�¾�Ü©ÝÁÞ Ó�ÔrÕ Ö ÕgÛ�Ò ÝÂ× Ú ¾�¾ Ú�Ò ÝÐ¾�Ü©ÝÁÞ�ä��¤ä �[�Læ
� Õ1Ô Ü©Þ�Ý Ò¡Ú Þ Õ Ü ä�ÔrÒ�ä ÜJ¾ ä�ÔrÕ Ö Õ Ü©ÝÁÞ ä�ÔrÕ Ý Ó�ÔÁÕtã�ä¨Õ Ö Õ�Ó�ÔÁÕ Ö Õ+w±s Ñg£ :Dtvæ

È@É;É[»�Í�Ë©Ê<Æ}À¨Ë�ÉLÊ Æ[Á�ÉLÊLK#�^\�Å�À�Ë�?�Å¦¼KÈ@É[ÊLÀ�»�ÉLÅ¦Å¦¼»�¿]Ð ä Ó�Ó�ÔÁÚ ¾ Ù¢Õ á ÕgÙ ß Õ Ü Û�Ô Û�Ò × áìÒ Ý Õ Ý Ó ÷WÜ Ú Ö Û Ö�Ü å Ó ù Ô Ü©ÞãÜ
¾ Ú Ý â�Ù¢Õ¡Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö¥Ü©ÝÁÞ Ó�Ô çÐ¾ Û�Ò6Ò Ö�Þ Ú ÝÁÜ Ó�Ú¢Ò Ý á Ö Ò à Ù¢Õ ×S¾wÞ Ú ÞãÝ Ò©Ó«Ò/Û�Û çÁÖ æ�x[ÔrÕtãñä¨Õ Ö Õ Ö Ú å Õ ß ÔrÒBä¨Õ á Õ Ögß�Ü Ó1Ó�ÔrÕ
ÔÁÚ�â�ÔÁÕ Ö Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ á ÕgÙ ¾ æ

F<¼¼Í�@�ÆqÏ�J²Ç_»¨É[Á À¨º<¼ È@É[ÊLÀu»¨É[Å©Å¦¼Í Z�»¨É;Ï]¼¿�¿�Ð x�ÔrÕ u�� Ñ vYá²Ú�Ù�Ò©Ó ¾�Ö ÕgÛ�ÕgÚ á Õ Þ¬Ü©×«à Ú�â ç Ò çÐ¾ Ú Ý å Ò Ö�×¡Ü Ó�Ú¢Ò Ý
å Ö Ò × Ó�ÔrÕgÚ Ö3á Ú ¾9çÁÜ ÙìÚ Þ Õ Ý Ó�ÚÇ�lÛ Ü Ó�Ú¢Ò Ý á ÜJ¾�¾ æ ä Ó3Ó�ÔÁÕ ¾ áìÕ�Õ ÞÐ¾3Ü©ÝÁÞ<Ü Ù¢Ó�Ú¢Ó ç²Þ Õ ¾ Ó�ÔrÕtã�ä(Õ Ö ÕµÓ ÖØÜgá ÕgÙ�Ú Ý â ß Ú¢Ó[Ú ¾�çÁÝ Ù�Ú î ÕgÙ�ã
Ó�Ô Ü ÓµÓ�ÔrÕtã�ä(Ò ç Ù Þ Ô Ügá Õ Þ Õ�Ó:ÕgÛ�Ó:Õ Þ Ó�ÔrÕ çÁÝ Ú�� ç Õ û Ù Ü Û î&¸4Ü ä î ×¡Ü�Ö�î Ú Ý â ¾ Ó�Ô Ü Ó�Ú Þ Õ Ý Ó�ÚÇ�²Õ Þ Ó�ÔrÕ × ÜJ¾ å Ö Ú¢Õ ÝÁÞ Ù�ã�æ
x[ÔrÕ × Ò çÁÝ Ó Ü Ú Ý Ò çÐ¾ Ó:Õ Ö�Ö�Ü Ú Ý Ú Ý ä�ÔÁÚ�ÛØÔâÓ�ÔrÕtãÎä¨Õ Ö Õ î ã
Ú Ý âÃÙ�Ú × Ú¢Ó:Õ Þ Ó�ÔÁÕgÚ Ö«Ü�à Ú!Ù�Ú¢Ó_ãñÓ:Ò�áìÕ Ö å Ò ÖØ× Ü©Ý¦Ü©Þ Õg� çÁÜ Ó:Õ
Ú Þ Õ Ý Ó�ÚÇ��Û Ü Ó�Ú�Ò Ý á ÜJ¾�¾�Ü©Ý²Þ Ó�ÔrÕ�â Ö Õ�Õ Ý ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö Û Ü©× Ò ç î Ü â©Õ Ü©ÞÁÞ Õ Þ Ó:Ò¡Ó�ÔÁÕ Þ ÚÇï·Û ç Ù¢Ó_ã�æ�x�ÔrÕ å Õ�Õ ÞÁà²Ü Û î å Ö Ò ×
Ó�ÔrÕµä�Ú Ý â ×¡Ü©Ý Ó:Ò¡Ó�ÔrÕ�Ù¢Õ Ü©Þ u�� Ñ vSá²Ú�Ù¢Ò©Ó¨ä ÜJ¾�Ü Ù ¾ Ò Ü©×«à Ú�â ç Ò çÐ¾3Ü©Ý²Þ ä ÜJ¾}× Ò ¾ Ó[Ù�Ú î ÕgÙ�ã × Ú ¾ Ú Ý Ó:Õ Ö á Ö Õ�Ó:Õ Þ�à ã�Ó�ÔrÕ
Ù¢Õ Ü©Þ á�Ú�Ù¢Ò©Ótæ û Ò©Ó�Ô$á²Ú�Ù�Ò©Ó ¾3Ü áqá Ü�Ö Õ Ý Ó�Ù�ã Ö ÕgÛ�ÕgÚ á Õ Þ Ú Ý Û�Ò Ö�Ö ÕgÛ�Ó3�,u�u å Õ�Õ Þrà�Ü Û î æ

Ï�Ä�¾ì¹%$�Æ�Ú�¾&��º©ÆÁÀ�º�Ä�Æ§ÑgÞ}Þr»½É�Æ²¹�º
ä å Ó:Õ Ö Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó ß�û Ù Ü Û î!¸4Ü ä î á�Ú�Ù¢Ò©Ó ¾ ä¨Õ Ö Õ�é

> ø Õg� ç Ú Ö Õ Þ Ó:Ò ¾ Ó Ö Ú�Û�Ó�Ù�ã Ü©Þ ÔrÕ Ö ÕµÓ:Ò¡Ó�ÔÁÕgÚ Ö�ä x}ëNá çrà Ù�Ú ¾ ÔrÕ Þ¡Ö Ò ç Ó�Ú Ý â Ü©ÝÁÞ Ó�Ú × Ú Ý â}æ

> � Ò©Ó Ü Ù�Ù�ÒBä¨Õ Þ Ó:Ò�Ò�áìÕ Ö�Ü Ó:ÕâÚ Ý Ó�ÔÁÕãx ä ë ø çÁÝ Ù�Õ ¾�¾!çÁÝÁÞ Õ Ö áìÒ ¾ Ú¢Ó�Ú á ÕñÛ�Ò Ý Ó Ö Ò�ÙµÒ å ä	��ä ���Læ � Ú�Ó�ÔrÒ ç Ó
ä	�¤ä �[�ÂÛ�Ò á Õ ÖØÜ â©Õ ß Ò Ý Ù�ã Ü©ÞÁ× Ú Ý Ú ¾ Ó Ö�Ü Ó�Ú á Õ�ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö î Ú�â�ÔmÓ ¾�à Õ�Ó½ä¨Õ�Õ Ý è�Ú�ã Ü�Ö�à�Ü�î Ú Ö[Ü©Ý²Þ 5 Ü�î Ô ç ä¨Õ Ö Õ
Ü Ù!Ù¢ÒBä¨Õ Þ5ß á Ö Ò á Ú Þ Õ Þ Ó�ÔrÕtã�ä(Õ Ö ÕwÙ�Ú ¾ Ó:Õ Þ Ò Ý Ó�ÔrÕ ä x}ë�æ

> ø Õg� ç Ú Ö Õ Þ Ó:Ò × Ò Ý Ú¢Ó:Ò Ö Ó�ÔrÕwÛ�Ò ×�× Ò Ý x ä ë ø ÖØÜ©Þ Ú¢Ò å Ö Õg� ç Õ Ý Û+ã�æ

> ø Õg� ç Ú Ö Õ Þ Ó:ÒñÛ�Ò Ý � ÖØ× Ö�Ü©Þ Ú�ÒÃÛ�Ò Ý Ó Ü Û�Ó�ä}Ú¢Ó�Ô ä	��ä ��� Ü Ó¥Ù¢Õ ÜJ¾ Ó«Õ á Õ Ö ããÓ½ä¨Õ Ý Ó_ã × Ú Ýjç Ó:Õ ¾'çÁÝ Ù�Õ ¾�¾ Ó�ÔrÕtã
ä¨Õ Ö Õ�Ò Ý Ó�ÔrÕ�â Ö Ò çÁÝ²Þ æ

> ø Õg� ç Ú Ö Õ Þ Ó:Ò�Ú Ý å Ò Ö�×³ä��¤ä �[� ç álÒ Ý Ù Ü©Ý²Þ Ú Ý â}æ�x[ÔÁÕtã ×�çÐ¾ Ó ×¡Ü�î Õ ×¡Ü©Ý²ÞÁÜ Ó:Ò Ö ã ÖØÜ©Þ Ú¢Ò<Û Ü Ù�Ù ¾µÜ ÓµÕ Ü ÛØÔ
Õ ÝÁÖ Ò ç Ó:Õ�áìÒ�Ú Ý Ótæ

> � å Ö�Ü©Þ Ú¢Ò«Û�Ò Ý Ó Ü Û�Ó3Û�Ò ç Ù Þ�Ý Ò©Ó à Õ[Õ ¾ Ó Ü�à Ù�Ú ¾ ÔrÕ Þ�ß©Ö Õg� ç Ú Ö Õ Þ Ó:Ò1Û�Ù�Ú ×«à Ó:Ò«Ù�Ú Ý Õ��8Ò å � ¾ Ú�â�ÔmÓ�ä�Ú¢Ó�Ô ä	��ä ��� çÁÝ Ó�Ú�Ù
Û�Ò Ý Ó Ü Û�Ó�Ú ¾�Ö Õ�Õ ¾ Ó Ü�à Ù!Ú ¾ ÔrÕ Þ æ

> þ Ö Ú¢Ò Ö Ó:Ò}Ù Ü©ÝÁÞ Ú Ý â�Ú Ý Ó�ÔrÕ�x ä ë ø�÷ Ú Ý Û�Ù çÁÞ Ú Ý â�5 Ü�î Ô ç ù ß�Ö Õg� ç Ú Ö Õ Þ Ó:Ò}Ú Ý å Ò ÖØ× Ó�ÔrÕ ä	��ä �[�µÒ å Ü©Ý Ó�Ú�Û�Ú�á Ü Ó:Õ Þ
Þ ÕgÙ Ü ã ¾ Ò Ý Ó�ÔÁÕ�â Ö Ò çÁÝÁÞ Ó�Ô Ü Ó[ä(Ò ç Ù Þ á Ö ÕgÛ�Ù ç²Þ Õ�Ó Ü�î Ú Ý â�Ò�ò Ü Ó�Ó�ÔrÕ ¾ Û�ÔÁÕ Þqç Ù¢Õ Þ Ó�Ú × Õ�æ



Ñ�Ò : y�z4{}|�~������m��{�������(�}�������s��}��{wy[ys�,������~

> � ×¡× Õ Þ Ú Ü Ó:ÕgÙ�ã Ü å Ó:Õ Ö Ó Ü�î Õ�Ò�ò ß/Ö Õg� ç Ú Ö Õ Þ Ó:Ò�Û�Ò Ý Ó Ü Û�Ó�Ó�ÔrÕ ä	��ä �[� Ü©Ý²Þ«Ö ÕgÛ�Ò Ý � Ö�× �u�u�åÃÒ Þ Õ ¾ � ß ��� ß�Ü©ÝÁÞ
�,¦ Ü�Ö Õ1Ò�áìÕ Ö�Ü Ó�Ú Ý â}æ[� å Ó�ÔrÕtã�Ô ÜBá Õ¥ÕgÚ¢Ó�ÔrÕ Ö�Ü�Ý Õtâ Ü Ó�Ú á Õ Ö�Ü©Þ Ú¢Ò�Û�ÔÁÕgÛ î ä}Ú¢Ó�Ô ä	��ä ���<Ò ÖµÜ©Ý Ú Ý Ò�áìÕ Ö�Ü Ó�Ú á Õ
å�Ò Þ Õ��,¦ ß Ó�ÔrÕtã<Û Ü©ÝÁÝ Ò©Ó�á Ö Ò
Û�Õ�Õ Þ Ú Ý Ó:Ò�Ó�ÔrÕwx ä ë ø æ

ä Ù�Ùl��â�Ô6Ó:Õ Ö á²Ú�Ù�Ò©Ó ¾ ä(Õ Ö Õ�é

> ø Õg� ç Ú Ö Õ Þ Ó:Ò�Û�ÔrÕgÛ î Ú Ý ä}Ú¢Ó�ÔµÓ�ÔrÕ ä��¤ä �[��ä�ÔrÕ Ý Õ Ý Ó:Õ Ö Ú Ý â}Ó�ÔrÕ�Ù¢Ò�ä3� Ü Ù¢Ó�Ú¢Ó ç²Þ Õ�Õ Ý6á Ú Ö Ò ÝÁ× Õ Ý Ó Ü©ÝÁÞ�Ö Õ ×¡Ü Ú Ý
Ò Ý Ó�ÔrÕ�x ä ë ø Û�Ù�Õ Ü�Ö å Ö Õg� ç Õ Ý Û�Ú¢Õ ¾ å Ò Ö�Þ ÕgÛ�Ò Ý î Ú!Û�Ó�Ú¢Ò Ý ä�Ú¢Ó�Ô<ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾ æ

> ø Õg� ç Ú Ö Õ Þ Ó:Ò ×¡Ü�î ÕñÛ�Ò Ý Ó Ü Û�Ó<ä�Ú¢Ó�Ô ä	�¤ä �[� çÐ¾ Ú Ý â ð ¸ u ß�¸�ä ¦ í ¬�ð}�:��3 ß Ò Ö ð ¸ uÐÛ�Ù¢Õ Ü�ÖÂÖ�Ü©Þ Ú¢Ò
å Ö Õg� ç Õ Ý Û�Ú¢Õ ¾�Ü©Ý²Þ Û�Ò Ý � Ö�× �,u�u·åÃÒ Þ Õ ¾ � ß ��� ßªÜ©ÝÁÞ �,¦ à Õ å Ò Ö Õ<Õ Ý Ó:Õ Ö Ú Ý âÎÓ�ÔrÕ�x ä ë ø æ�� å Ó�ÔrÕ Ö Õ�ä ÜJ¾
ÕgÚ�Ó�ÔrÕ Ö(Ü«Ý Õtâ Ü Ó�Ú á Õ ÖØÜ©Þ Ú¢ÒwÛ�Ò Ý Ó Ü Û�Ó(ä}Ú¢Ó�Ô ä	��ä �[�¡Ò Ö(Ü©Ý Ú Ý Ò�áìÕ Ö�Ü Ó�Ú á Õ�åÃÒ Þ Õ[�,¦ ß Ó�ÔrÕtã�Û�Ò ç Ù Þ·Ý Ò©Ó�Õ Ý Ó:Õ Ö
Ó�ÔÁÕwx ä ë ø æ

u�Ú ÝÁÜ Ù!Ù�ã ß ä}ÔÁÚ¢Ó:Õ Ö ÕgÛ�Ò�â Ý Ú¢Ó�Ú�Ò ÝÎ¾ Ó Ö Ú�á ¾ ä¨Õ Ö Õ�á Ü Ú Ý Ó:Õ Þ Ò Ý Ó�ÔrÕ û Ù Ü Û î�¸4Ü ä îÂÖ Ò©Ó:Ò Ö�à Ù Ü©Þ Õ ¾ Ó:Ò�Õ Ý Ô Ü©Ý Û�ÕµÓ�ÔrÕgÚ Ö
Ú Þ Õ Ý Ó�ÚÇ��Û Ü Ó�Ú�Ò Ý å Ö Ò × Ó�ÔrÕ Ü Ú Ö æ

Á/Â>=¸Â(' Ù�Ä�Æ§ÑÎÏ*) ¾5¹�É10 »ëÚsÚË»½¼'¹poã»8ÀmÆ�Þ/º©¼�À
Ï·¼'¹�º©ÆRÄ�º�»�¹ È Ä�»_Þ6Ä oãÆ�Þr»_Ú�»8¼�¹�Ú<¾5¹�É ÑgÞ/º�»½¼'¹�Ú«Ù4¼�¼IÛ ��¿8¾;Þ
Æ
½;ÆqÇ_¼jÀ�¾ðÌ�¼6?�\�Ë¦»�¼�Á�¼�ÊLÀu¿4Æ�Ê#Í2È@ÉLÊ<¿tÀ�»�Æ�Ë©ÊLÀu¿]Ð x[ÔrÕ ä � í Ü©ÝÁÞ å Ú ¾�¾ Ú�Ò Ý è�Ú Ö ÕgÛ�Ó:Ò Ö}×@çÐ¾ Ó å Ò�Ù�Ù¢Ò�ä�Ó�ÔrÕ�á Ö Ò��
Û�Õ ÞqçrÖ Õ ¾Í¾ áìÕgÛ�ÚÇ�²Õ ÞÃÜ©ÝÁÞ Ú × á²Ù�Ú¢Õ Þ�à ã<Ó�ÔrÕ ø ë í ß Ó�ÔrÕ ä � í ×@çÐ¾ Ó�Õ ÝÐ¾9çÁÖ Õ�Ó�Ô Ü Ó�á²Ú�Ù¢Ò©Ó ¾ å Ò�Ù�Ù�ÒBä Ó�ÔÁÕ ø ë í ßlÜ©ÝÁÞ
Ó�ÔrÕ ä � í ×�çÐ¾ Ó(Ú Ý Ó:Õ Ö�Ü Û�Ó�ä�Ú�Ó�Ô¡Ó�ÔrÕ ä��¤ä �[�·Û Ö Õ�ä�Ó:Ò¥Ú Þ Õ Ý Ó�Ú å ã Ö ÕtáìÒ Ö Ó:Õ Þ�çÁÝ Ú Þ Õ Ý Ó�Ú¢�²Õ Þ¡Ü Ú Ö Û ÖØÜ å Ó ÷L¾ Õ�Õ�usÚ�â çrÖ Õ
væª} ù æ

È@ÉLÊLÀu»�ÉLÅ¦¿�Ð x[ÔrÕµÛ�Ò Ý Ó Ö Ò�Ù ¾ Ú Ý Û�Ù çÁÞ Õ�Ó�ÔÁÕ ø ë í Ó:Ò ¾ Ù¢ÒBä Þ Ò�ä Ý Ó�ÔrÕ�Õ Ý â Ü â©Õ × Õ Ý Ó Ü©ÝÁÞÂÜ ÛØÔ Ü Ú Ý Ò å Û�Ò ×¡×�Ü©ÝÁÞ
Ó:ÒSá Ö Õ á Õ Ý Ó�Ú ÝÁÞ Ú á Ú ÞqçÁÜ Ù²Õ Ö�Ö Ò Ö Ò Ö Õ Ö�Ö�Ü Ó�Ú�Û à ÕgÔ ÜBá Ú�Ò Ö æ

Ì�É[Å¦¼j¿«Æ[Ê<Í�Ì�¼j¿�?(É[Ê#¿uË @�Ë©Å©Ë�À�Ë¦¼j¿]Ð x[ÔrÕ ä � í ä ÜJ¾}Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ù�Õ å Ò Ö Û�Ò Ý Ó Ö Ò�Ù�Ù�Ú Ý â·Û�Ò ×«à²Ü Ó�Ò�álÕ ÖØÜ Ó�Ú¢Ò ÝÐ¾�Ü©ÝÁÞ
å Ò Ö Õ Ý½¾9çrÖ Ú Ý â�Ó�Ô Ü Ó�Ó�ÔrÕ ø ë í ä(Õ Ö Õ�Õ Ý å Ò Ö Û�Õ Þ æ ¸ Õ î Õ�ä�Ú Ý Ó�ÔÁÕ ä	��ä ��� ¾ Ò1ÔÁÕ4Û�Ò ç Ù Þ â©Õ�Ó ç áÁ�8Ó:Ò��8Ó�ÔrÕ�� × Ú Ýç Ó:Õ
Ú Ý å Ò Ö�×¡Ü Ó�Ú�Ò Ý<Ü�à Ò ç Ó3Ó�ÔrÕ ¾ Ó Ü Ó:ÕwÒ å Ó�ÔrÕ�x ä ë øÜ Ú Ö�¾ á Ü Û�Õ�æ

x[ÔÁÕ ä � í ä ÜJ¾�Ü Ù�ä Ü ã ¾4Ü ÔÁÚ�â�Ô²Ù�ã¡Õ+ê�álÕ Ö Ú¢Õ Ý Û�Õ Þ áìÕ Ö�¾ Ò Ý ä�Ú¢Ó�Ô���â�Ô6Ó:Õ Ö Õ+ê�áìÕ Ö Ú¢Õ Ý Û�Õ�æ�x�Ô Ü Ó ÞÁÜ ã ß Ó�ÔrÕ ä � í
ä ÜJ¾[Ü�×¡Ü ó:Ò Ö ä�Ú¢Ó�Ô Ñg£ ã©Õ Ü�Ö�¾ Ú Ý Ó�ÔrÕ ä Ú Ö urÒ Ö Û�Õ�æ ¸ Õ�Ô Ü©Þ álÕ Ö Ô Ü á ¾�× Ò Ö ÕµÛ�Ò ×«à²Ü Ó[Õ+ê�álÕ Ö Ú¢Õ Ý Û�Õ�Ó�Ô Ü©Ý<Ü©Ý ã©Ò Ý Õ
ÕgÙ ¾ Õ}Ú Ý Ó�ÔrÕ ä Ú Ö urÒ Ö Û�Õ çÁÝÁÞ Õ Ö Ö :�æ ¸ Õ}Ô Ü©Þ Ù¢Ò�â�â©Õ Þ Ò ß :D:D:wÓ:Ò©Ó Ü ÙlÔrÒ çrÖ�¾ Ò åLî Ú�â�Ô6Ó�Ó�Ú × Õ Ü©ÝÁÞ î Ò�ä Ý Ñ�Ò v«Û�Ò ×«à²Ü Ó
× Ú ¾�¾ Ú¢Ò ÝÐ¾�ß Ú Ý Û�Ù çÁÞ Ú Ý â Ò }4Ú Ý Ó�ÔrÕ�n ç Ù å �ãÜ�ÖgßmÞqçrÖ Ú Ý â�ä}ÔÁÚ�Û�Ô1Ó�Ú × Õ�ÔÁÕ¨Õ Ü�ÖØÝ Õ Þ Ó�ÔrÕ�è�Ú ¾ Ó�Ú Ý â ç Ú ¾ ÔrÕ Þ u�Ù�ã/Ú Ý âµ� Ö Ò ¾�¾
Ü©ÝÁÞ Ó�ä(Ò Ü Ú Ö�× Õ ÞÁÜ Ù ¾ å Ò Ö ÔrÕ Ö Ò�Ú ¾�× æ ä ÓwÓ�ÔrÕ�Ó�Ú × Õ¡Ò å Ó�ÔÁÕ Ü Û�Û�Ú Þ Õ Ý Ó ß ÔÁÕ¡Ô Ü©Þ ä¨Ò Ö�î Õ Þ å Ò Ö Ö × Ò Ý Ó�Ô ¾�ÜJ¾«Ü©Ý
ä � í Ü©ÝÁÞ î Ò�ä Ý�Ü áqá Ö Ò�êrÚ ×¡Ü Ó:ÕgÙ�ã Ñ v¥Ó:Ò Ò : × Ú ¾�¾ Ú¢Ò Ý½¾ Ò Ý Ó�ÔrÕ ä	��ä �[�6s Ñg£ :Dtvæ

x[ÔÁÕ�å�Ú ¾�¾ Ú¢Ò Ý è�Ú Ö ÕgÛ�Ó:Ò Ö Ò Ý Ó�ÔrÕ�â Ö Ò çÁÝÁÞ á Ö Ò á Ú Þ Õ Þ�Ü ÛØÔ Ü Ú Ý Ò å Û�Ò ×¡×¡Ü©ÝÁÞ å Ò Ö�Ö Õ Ü ÙÇ�8Ó�Ú × Õ Þ ÕgÛ�Ú ¾ Ú¢Ò Ý�×¡Ü�î Ú Ý â
å Ö Ò × Ó�ÔrÕ@á²Ú�Ù¢Ò©Ó ¾ Ó:Ò�Ó�ÔrÕ���u ä � Û�Ò ×¡×�Ü©ÝÁÞ Õ Ö æ�ë Ý Ó�ÔrÕ ÞÁÜ ã<Ò å Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó ß Ó�ÔrÕ@å Ú ¾�¾ Ú¢Ò Ý è�Ú Ö ÕgÛ�Ó:Ò Ö ä ÜJ¾4Ü
Ù�Ú¢Õ ç Ó:Õ ÝÁÜ©Ý Ó4Û�Ò�Ù¢Ò Ý ÕgÙsä�Ú¢Ó�Ô × Ò Ö Õ1Ó�Ô Ü©Ý Ñ+u ã©Õ Ü�Ö�¾ Ú Ý Ó�ÔrÕ ä u æ ¸ Õ¥Ô Ü©Þ Ù¢Ò�â�â©Õ Þ Ò á Õ Ö Ñ ß :D:D:<ÔrÒ çÁÖ�¾ Ú Ý Ó�ÔrÕ¥u�� Ö
Ú Ý í çrÖ Ò�áìÕ Ü©ÝÁÞ�Ü©Ý�Ü©ÞÁÞ Ú¢Ó�Ú¢Ò ÝÁÜ Ù Ñ :D:¡ÔÁÒ çrÖ�¾ ä¨Ò Ö Ù Þ ä�Ú Þ ÕµÚ Ý Ó�ÔrÕ�u�� Ñ v±s Ñg£ :&tvæ

D�ÊLÄ<Ë¦»�ÉLÊ#ÁY¼ÊLÀ�Æ�Å�Æ�Ê#Í O ¼º#ÆjÄ<Ë�É[»�Ât½Iº#Æ�?�Ë©ÊYKGF<Æ�Ï�ÀuÉ�»¨¿�Ð � Ò!álÕ Ö Ó�Ú Ý Õ Ý Ó å Ü Û�Ó:Ò Ö�¾ ä(Õ Ö Õ1Ú Þ Õ Ý Ó�ÚÇ��Õ Þ Ú Ý Ó�ÔrÕ
Ö ÕtáìÒ Ö Ó ¾[Ü©Ý²ÞÂà Ò/Ò î�¾ Ò Ý Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ótæ
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_ H�QRI F�Y _ V�TRH�Y�`�Y Fa�S�Z

&�ìÔú�ð�ü�íÔñ9û/ú�ð ó,ð�ìÔú&ñ9õ,ó�� �ªó�ô ò ÷�ò ó,õ ð�ô íbë�þ�ÿ��
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E�FG HI J�K�H�L�M�N O H�P�H�QRI S
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]�Ê#ÆqÏ]Ï~\#»�ÆqÀu¼��Ý¼�ÊLÀuÆ�Å&�ÝÉ;Í#¼�Å¦¿�Ð ��u ä � ßËÜ©ÝÁÞ Ó�Ô çÐ¾ Ó�ÔrÕ�å Ú ¾�¾ Ú¢Ò Ý è�Ú Ö ÕgÛ�Ó:Ò ÖªÜ©ÝÁÞ@ä � í ß Õ+ê/Õ Ö Û�Ú ¾ Õ Þ@ç Ù¢Ó�Ú ×¡Ü Ó:Õ
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û Ò Ü�Ö�Þ Ó�Ô Ü ÓªÔrÕ Þ Ú Þ1Ý Ò©ÓªÚ Ý Ó:Õ Ö�á Õ Ý Õ à ÕgÛ Ü�çÐ¾ Õ�ÔrÕ à ÕgÙ!Ú¢Õ á Õ Þ Ó�ÔÁÕ�u�� Ñ v�á²Ú!Ù¢Ò©Ó ¾ ä¨Õ Ö Õ Ý Ò©ÓªÛ�Ò ×¡× Ú�Ó:Ó:Õ Þ Ó:Ò Ü©Ý ã/Ó�ÔÁÚ Ý â
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Ú Ý Û�Õ
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ä¨Ò ç Ù Þ Ó�ÔrÕ Ý Ó Ö ã¥Ó:Ò Ö�çÁ×¡×¡Ü â©Õ Ü�Ö Ò çÁÝÁÞ¡Ü©Ý²Þ � ÝÁÞ Ò ç Ó�ä�ÔÁÒ ¾ Õ Ü Ú Ö Û ÖØÜ å Ó¨Ú¢Ó�ä ÜJ¾(Ü©ÝÁÞ Ú Þ Õ Ý Ó�Ú å ã1Ú¢Ó ¾ áìÕgÛ�ÚÇ��Û Ü Ù�Ù�ã�æ�� å
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Ó:ÒµÔÁÚ × � Ö�¾ Ó ß ä}ÔÁÚ�Û�Ô«Ó�ÔrÕtã1Ô Ü©Þ¥Ý Ò©Ó Þ Ò Ý Õ ã©Õ�Ótæ ä ÓªÓ�ÔÁÚ ¾ álÒ�Ú Ý Ó ß Ó�ÔrÕtã1Ô Ü©Þ�¾ Ú × á²Ù�ã Ö Õg� ç Õ ¾ Ó:Õ Þ�Ü©Ý Ú Þ Õ Ý Ó�Ú¢��Û Ü Ó�Ú¢Ò Ý
à ãwÓ�ÔrÕ ä	��ä ���«Ó Ö�Ü ï·Û3Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö æ ä Û�Û�Ò Ö�Þ Ú Ý â4Ó:Ò�Ô²Ú ¾�çÁÝÁÞ Õ Ö�¾ Ó Ü©ÝÁÞ Ú Ý â�Ò å Ó�ÔrÕ ø ë í ß Ó�ÔrÕ3u'� Ñ v�á²Ú�Ù¢Ò©Ó ¾ ä¨Ò ç Ù Þ
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Ý Ò�äÐä�Ô Ü Ó�Ó�ÔrÕ Ö�Ü©Þ Ú¢Ò�Û Ü Ù�Ù � Õ Ý â Ü â©Õ Þ r × Õ Ü©Ý Ó çÁÝ Ó�Ú!Ù�Ó�ÔÁÚ ¾�× Ò ÖØÝ Ú Ý â}æ·� Þ Ú Þ
Ý Ò©Ó�Ó�ÔÁÚ Ýrî Ó�ÔrÕ=á²Ú�Ù�Ò©Ó ¾ ä(Õ Ö Õ�â©Ò�Ú Ý â<Ó:Ò$á ç Ù�ÙsÓ�ÔrÕ�Ó Ö Ú�â�â©Õ Ö1Ü©ÝÁÞñî Ú!Ù�ÙsÓ�ÔrÒ ¾ ÕSâ ç ã ¾ æ äm¾�Ü á Ö Õ á Ú¢Ò ç½¾
Ö Ú�â�ÔmÓ ¾ Õ Ü Ó:Õ Ö Ú Ý<Ü©Ý u�� Ñ�Ñ�Ñ ß �(Ó�ÔrÒ ç â�Ô6Ó � Õ Ý â Ü â©Õ Þ r × Õ Ü©Ý Ó3Ó�ÔÁÕ�á²Ú�Ù¢Ò©Ó ¾ ä¨Õ Ö Õ�â©Ò�Ú Ý â Þ ÒBä Ý Ó:Ò Þ Ò Ü
á Ú ¾9ç²Ü Ù5Ú Ý Ó:Õ Ö Û�ÕtáÁÓtæ�w±s Ñ v u t
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F<¼¼Í�@�ÆqÏ�JoÇë»�ÉLÁ È�É[ÊLÀu»¨É[Å©Å¦¼jÍ¨Z'»�É;Ï]¼¿�¿�Ð x[ÔrÕ«u�� Ñ v�Ù¢Õ Ü©Þ á²Ú�Ù¢Ò©Ó Þ Ú ÞÃÝ Ò©Ó å Ò�Ù!Ù¢ÒBäÓ�ÔrÕ ø ë í Ü©ÝÁÞ�Ö ÕtáìÒ Ö Ó
Ó�ÔrÕµÚ Þ Õ Ý Ó�ÚÇ�²Õ Þ�Ü Ú Ö Û ÖØÜ å Ó�Ó:Ò�Ó�ÔrÕ ä � í Ü©Ý²Þ�ÜJ¾�î å Ò Ö â ç Ú ÞÁÜ©Ý Û�Õ ßrÜ Ù¢Ó�ÔÁÒ ç â�ÔÂÓ�ÔrÕ ä � í Þ Ú Þ Ù¢Õ Ü�ÖØÝ�Ü�à Ò ç Ó3Ú¢Ó å Ö Ò ×
Ó�ÔrÕ[� ç Õ ¾ Ó�Ú¢Ò Ý½¾ Ó�ÔrÕ[u�� Ñ v�á²Ú!Ù¢Ò©Ó ¾ álÒ ¾ Õ Þ Ó:Ò�Ó�ÔrÕ[Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�¾ Ò Ý Ó�ÔrÕ ä	��ä ��� Ü Ú Ö Û Ö�Ü å Ótæªx[ÔrÕ�å Ú ¾�¾ Ú�Ò Ý è�Ú Ö ÕgÛ�Ó:Ò Ö
â©Ò©Ó}Ú Ý Û�Ò Ö�Ö ÕgÛ�Ó å Õ�Õ Þrà²Ü Û îÂÜ�à Ò ç Ó3Ó�ÔÁÕ ¾ Ó Ü Ó:Õ�Ò å Ó�ÔrÕ Ü Ú Ö�¾ á Ü Û�Õ å Ö Ò × Ómx3�%è��Læ

¹�Ë¦ÁY¼ðÃ�Æ�K�¿�Ð ä4Ý�çÁÝçÐ¾9ç²Ü ÙªÓ�Ú × Õ�Ù Ü â�Ò/Û�Û çÁÖ�Ö Õ Þ ä}ÔrÕ Ö Õ¡Ó�ÔrÕ�Ù Ü âÃä ÜJ¾ Ú Ý Ó�ÔrÕ�Û�Ò Ý Ó Ö Ò�Ù�Ù�Õ Ö1Ü©ÝÁÞ Ý Ò©ÓwÚ Ý Ò Ý Õ
Ò å Ó�ÔrÕ¡Ò©Ó�ÔrÕ Ö á Ü�Ö Ó ¾ Ò å Ó�ÔÁÕ�Û�Ò Ý Ó Ö Ò�Ù�Ù¢Ò/Ò�áIæíì<A x[ÔÁÕ�u�� Ñ v«á²Ú�Ù�Ò©Ó ¾µÖ Õ ¾ áìÒ ÝÁÞ Õ Þ å ÜJ¾ Ó:Õ Ö Ó�Ô Ü©Ý Ó�ÔrÕ ä � í ÷ Ú Ý Ó�ÔrÕ
ä	��ä �[� ù Ü©ÝÁÞ å Ú ¾�¾ Ú¢Ò Ý è�Ú Ö ÕgÛ�Ó:Ò Ö ÷ Ò Ý Ó�ÔrÕ«â Ö Ò çÁÝ²Þ ù Û�Ò ç Ù Þ Ú ¾�¾Uç Õ Ü áqá Ö Ò�á Ö Ú Ü Ó:Õ�Û�Ò Ý Ó Ö Ò�Ù}Ú ÝÐ¾ Ó ÖUç Û�Ó�Ú¢Ò ÝÐ¾Â÷WÜJ¾
Ö Õg� ç Ú Ö Õ ÞÂà ã�Ó�ÔrÕ ø ë í¨ù ä}Ú¢Ó�Ô Ö Õtâ Ü�Ö�Þ Ó:Ò·Ó�ÔrÕµÕ Ý â Ü â©Õ × Õ Ý Ótæ

Ï�Ä�¾ì¹%$�Æ�Ú Ñ��º�Æ²À�º�Ä�Æ§ÑgÞ}Þr»½É�Æ²¹�º
x[ÔrÕ Ö Õµä(Õ Ö Õ Ý Ò¡Û�Ô Ü©Ý â©Õ ¾�Ü å Ó:Õ Ö Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó ß�Ü Ù¢Ó�ÔrÒ ç â�Ô Ö Ò�Ù¢Õ ¾ ä¨Õ Ö ÕwÛ�Ù Ü�Ö Ú¢�²Õ Þ æ

Á/Â>=¸Â�Á Ù�Ä�Æ§Ñyx ÑñÏ{zCBED3ÆÁÀ�¾lº©¼�À�Ú
x[ÔÁÚ ¾ Ù¢Õ á ÕgÙ�Ò å Ó�ÔrÕ�Û�Ò Ý Ó Ö Ò�Ù ¾ Ó Ö�ç Û�Ó çrÖ Õ�Û�Ò Ý Ó Ü Ú ÝÐ¾�× Ò Ö Õ}Õ+ê Ü©× á²Ù¢Õ ¾ Ò å Ú Ý Û�Ò Ý½¾ Ú ¾ Ó:Õ Ý Ó × Õ Ý Ó Ü Ù × Ò Þ ÕgÙ ¾�Ü©ÝÁÞ�ÜJ¾ ã Ý �
Û�Ô Ö Ò Ý Ò çÐ¾ Õ á Ò�Ù ç Ó�Ú¢Ò Ý æ¨� Ý�Ü©ÞÁÞ Ú¢Ó�Ú�Ò Ý5ß Ó�ÔÁÚ ¾ Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ á ÕgÙIá Ö Ò á Ú Þ Õ ¾ Ú Ý Ó:Õ Ö Õ ¾ Ó�Ú Ý â¡Õ+ê Ü©× á²Ù¢Õ ¾ Ò å Ó�ÔrÕ Ü©ÞÁÜ á²Ó Ü Ó�Ú¢Ò Ý
Ò á Õ Ö Ó�Ú × Õ�Ò å ¾ áìÕgÛ�ÚÇ�²Õ Þ á Ö Ò
Û�Õ ÞqçrÖ Õ ¾ Ó:Ò Ü Û�Û�Õtá²Ó:Õ Þ á ÖØÜ Û�Ó�Ú�Û�Õ Ü©ÝÁÞ Ò å Û�Ò6Ò Ö�Þ Ú ÝÁÜ Ó�Ú¢Ò Ý á Ö Ò à Ù¢Õ ×S¾ æ1x[ÔrÕ Ö Õ¥ä¨Õ Ö Õ
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Ò å Ó�ÔrÕ ¾�Ü å Õ�Ó_ã Ö Õg� ç Ú Ö Õ × Õ Ý Ó ¾�Ü©Ý²Þ Û�Ò ÝÐ¾ Ó Ö�Ü Ú Ý Ó ¾ æ®x[ÔrÕ<Ò á Õ Ö Ù Ü á ¾¡Ü©ÝÁÞ�à Ò ç²ÝÁÞÁÜ�Ö ã Ü�Ö Õ ÜJ¾ Ú Ý Ó�ÔÁÕ�Û�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Þ
á Ö Ò
Û�Õ ¾�¾ Õ ¾ Ù�Õ Þ Ó:Ò ¾ Õ Ö Ú¢Ò çÐ¾ Û�Ò/Ò Ö�Þ Ú ÝÁÜ Ó�Ú�Ò Ý á Ö Ò à Ù¢Õ ×S¾4Ü©× Ò Ý â<Ó�ÔÁÒ ¾ Õ Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ù¢Õ å Ò Ö Û�Ò Ý Ó Ö Ò�Ù!Ù�Ú Ý â Ü Ú Ö Û Ö�Ü å ÓµÚ Ý
Ó�ÔrÕwx ä ë ø æ
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È@ÉLÊLÀu»�ÉLÅ¦¿�Ð �¨Ò Ý Ó Ö Ò�Ù ¾ Ú Ý Û�Ù çÁÞ Õ Þ á Ö Ò
Û�Õ ÞqçrÖ Õ ¾ å Ò Ö Ú Þ Õ Ý Ó�Ú å ã
Ú Ý â Ü©ÝÁÞ Ó Ö�Ü Û î Ú Ý â Ü Ú Ö Û Ö�Ü å Ó ß Ó Ö�Ü Ú Ý Ú Ý â ÷ Ú Ý Û�Ù çÁÞ Ú Ý â
¾ Ú ×�ç Ù Ü Ó:Ò Ö}× Ú ¾�¾ Ú�Ò ÝÐ¾ ù ßràÁÖ Ú�Õ�� Ý â ¾�ß½¾ Ó Ü òâÛ�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Ö�¾�ß²Ü©Ý²Þ Û�Ò ×¡×�çÁÝ Ú�Û Ü Ó�Ú�Ò Ý Û�Ô Ü©ÝÁÝ ÕgÙ ¾ æ�x[ÔrÕ¥�/Õ Ý Ú¢Ò Ö è�Ú Ö ÕgÛ�Ó:Ò Ö
Ü©ÝÁÞ�¾9çrÖ�á ÕgÚ�Ù�Ù Ü©Ý Û�Õ(Ò�ï·Û�Õ Ö}÷©ä �Áë ù á Ö Ò á Ú Þ Õ ÞwÖ Õ Ü ÙÇ�8Ó�Ú × Õ�Ò á Õ Ö�¾ Ú�â�Ô6ÓªÒ å Ó�ÔrÕ3Û Ö Õ�ä.r ¾ªÜ Û�Ó�Ú á Ú¢Ó�Ú�Õ ¾ ä�ÔÁÚ�Ù¢Õ�Ó�ÔrÕ�å�Ú ¾�¾ Ú¢Ò Ý
� Ö Õ�äÊ�¨Ò ×¡×¡Ü©ÝÁÞ Õ Öw÷ åñ�[� ù Û�Ò6Ò ÖØÞ Ú ÝÁÜ Ó:Õ Þ<Ü Ù�Ù�Ó�ÔrÕ Ü Û�Ó�Ú á Ú¢Ó�Ú¢Õ ¾[Ü�à Ò Ü�Ö�Þ Ó�ÔÁÕ ä��¤ä �[� Ü Ú Ö Û Ö�Ü å Ótæ

x[ÔÁÕSè}ÕgÙ�Ó Ü þsÒ�Ú Ý Ó ¾ ã ¾ Ó:Õ ×�ß#çÐ¾ Õ Þ1¾ Ú Ý Û�Õ¥Ó�ÔrÕ�Ú Ý Û�ÕtáÁÓ�Ú¢Ò Ý Ò å ëµþ¨� ß á Ö Ò á Ú Þ Õ Þ1¾ Ó Ü©ÝÁÞ²Ü�Ö�Þ Û�Ò Þ Õ ÝÁÜ©× Õ ¾ å Ò Ö
Ö Õ Ü Ù5Ù¢Ò
Û Ü Ó�Ú¢Ò ÝÐ¾ æ�x[ÔrÕ ¾ Õ�Û�Ò Þ Õ ÝÁÜ©× Õ ¾ ä¨Õ Ö Õ çÐ¾ Õ Þ Ó:ÒSá Ö Õ á Õ Ý Ó3Ó�ÔrÕµÕ Ý Õ × ã ß ä�ÔrÒ × Ú�â�ÔmÓ à ÕµÙ�Ú ¾ Ó:Õ Ý Ú Ý âwÓ:Ò Ö�Ü©Þ Ú¢Ò
Ó Ö�Ü©ÝÐ¾�× Ú ¾�¾ Ú�Ò ÝÐ¾�ß å Ö Ò × î/Ý Ò�ä�Ú Ý â�Ó�ÔÁÕ�ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ r î Ú�â�Ô6Ó�á²Ù Ü©ÝÐ¾ æ

Ì�É[Å¦¼j¿�Æ�Ê#ÍoÌ�¼¿+?(É[Ê#¿uË @�Ë¦Å©Ë�À�Ë¦¼¿�Ð x[ÔrÕ ä��¤ä �[�<Û Ö Õ�ä�ä¨Õ Ö Õ Ö Õ ¾ álÒ Ý½¾ Ú à Ù¢Õ å Ò Ö Ú Þ Õ Ý Ó�Ú å ã/Ú Ý â ß Ó Ö�Ü Û î Ú Ý â ßlÜ©ÝÁÞ
Û�Ò Ý Ó Ö Ò�Ù�Ù�Ú Ý â Ü Ù�Ù Ü Ú Ö Û Ö�Ü å Ó�Õ ÝrÖ Ò ç Ó:Õ�Ó:Ò Ü©ÝÁÞ å Ö Ò × Ó�ÔÁÕ�x ä ë ø | å Ò Ö Û�Ò/Ò Ö�Þ Ú ÝÁÜ Ó�Ú Ý â Ü Ú Ö¨Ö Õ å ç ÕgÙ!Ú Ý âR| å Ò Ö á Ö Ò á Ú Þ Ú Ý â
Ü Ú Ö�à Ò Ö�Ý Õ�Ó�Ô Ö Õ Ü Ówä Ü�Ö�Ý Ú Ý â Ü©ÝÁÞ Û�Ò Ý Ó Ö Ò�Ù¨Ú Ý Ó�ÔrÕ�x ä ë ø | Ü©Ý²Þ å Ò Ö á Ö Ò á Ú Þ Ú Ý â ¾9çrÖ�á ÕgÚ�Ù�Ù Ü©Ý Û�Õ ßsÞ Õ�Ó:ÕgÛ�Ó�Ú¢Ò Ý¦Ü©ÝÁÞ
Ú Þ Õ Ý Ó�ÚÇ��Û Ü Ó�Ú�Ò Ý Ò å Ü Ù!Ù çÁÝrî
Ý ÒBä Ý<Ü Ú Ö Û Ö�Ü å Ótæª� ÝÁÞ Ú á Ú ÞqçÁÜ Ù Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ú�Ù�Ú¢Ó�Ú¢Õ ¾�Ü�Ö Õ Þ Õ ¾ Û Ö Ú à Õ Þ Ú Ý �/ÕgÛ�Ó�Ú¢Ò Ý væ Ò æ

x[ÔÁÕ �/Ó Ü ò � Õ Ü áìÒ ÝÐ¾ è�Ú Ö ÕgÛ�Ó:Ò Ö¦÷ Ú ÝÐ¾ Ó ÖUç Û�Ó:Ò Ö ù ä ÜJ¾ áìÕ Ö�×�Ü©Ý Õ Ý Ó�Ù�ã ÜJ¾�¾ Ú�â Ý Õ Þ Ó:Ò�� Ý Û�Ú Ö Ù!Ú î æ ¸ Õ Þ Ú Þ�Ü Ù�Ù
Ú Ý Û�Ò × Ú Ý â àÁÖ Ú¢Õ�� Ý â ¾ å Ò Ö�Ý Õ�ä ä	�¤ä �[�¥Û Ö Õ�ä ¾�Ö Ò©Ó Ü Ó�Ú Ý â�Ú Ý Ó:Òµ� Ý Û�Ú Ö Ù�Ú î�Ü©Ý²Þ¡Ü Û�Û�Ò × á Ü©Ý Ú�Õ Þ Ó�ÔrÕ × Ò Ý Ó�ÔrÕgÚ Ö � Ö�¾ Ó
× Ú ¾�¾ Ú¢Ò Ý Ú Ý Ó�ÔrÕ¥x ä ë ø æ5x[ÔrÕ�ë�þ¨� Ù¢Õ Ü©Þ Õ Ö�¾ ÔÁÚ�á Ö ÕgÛ�Ò�â Ý Ú¢ú�Õ Þ Ó�ÔrÕ�álÒ©Ó:Õ Ý Ó�Ú Ü Ù å Ò Öm¾ Ò × Õ Þ Ú ¾ Ó Ü©Ý Û�Õ«Ó:Ò Þ Õ á ÕgÙ¢Ò�á
à Õ�Ó½ä¨Õ�Õ ÝA¾ Ó Ü Ó:Õ ¾ Ú Þ Õ ¾ á�Ú Ý � ç áÂÓ Ö�Ü Ú Ý Ú Ý â Ü©ÝÁÞ Û�Ò Ý Ó�Ú Ýç Ò çÐ¾ Ù�ã�Õ á Ò�Ù á Ú Ý â=á ÖØÜ Û�Ó�Ú�Û�ÕwÚ Ý Ó�ÔÁÕwx ä ë ø æ²x[ÔÁÕ Ö Õ å Ò Ö Õ ß²ÜJ¾
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s Ñg£ :Dtvæ

x[ÔÁÕ í ÝrÖ Ò ç Ó:Õ·�¨Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ögß ä}ÔrÒ<ä ÜJ¾wÖ Õ ¾ áìÒ ÝÐ¾ Ú à Ù¢Õ å Ò ÖwÜ Ú Ö Û Ö�Ü å ÓwÒ ç Ó ¾ Ú Þ Õ¥Ó�ÔrÕ·x ä ë øwß ä ÜJ¾wÜ � Ö�¾ ÓµÙ�Ú¢Õ ç �
Ó:Õ ÝÁÜ©Ý Ó�ä�Ú¢Ó�Ô å Ò çrÖ ã©Õ Ü�Ö�¾ Ú Ý Ó�ÔrÕ ä Ú Ö urÒ Ö Û�Õ�æ ¸ Õ1Ô Ü©Þ � Ý Ú ¾ ÔrÕ Þ�ä��¤ä �[�ÃÓ Ö�Ü Ú Ý Ú Ý â¡Ó½ä¨Ò!ã©Õ Ü�Ö�¾ Õ Ü�Ö Ù�Ú�Õ Ö1÷ å Ü ã
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x[ÔÁÕ(x ä ë ø �¨Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ögß ä�ÔÁÒ�ä ÜJ¾�Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ù�Õ å Ò Ö Û�Ò Ý Ó Ö Ò�Ù�Ù�Ú Ý â Ü Ù�Ù Ü Ú Ö Ó ÖØÜ ï·Û î ã/Ú Ý â[ä�Ú¢Ó�ÔÁÚ Ý Ó�ÔrÕ�x ä ë øwß
ä ÜJ¾µÜ�¾ ÕgÛ�Ò ÝÁÞ Ù�Ú¢Õ ç Ó:Õ Ý²Ü©Ý Ó4ä�Ú¢Ó�Ô�Ò á Õ ÖwÝ Ú Ý Õ'ã©Õ Ü�Ö�¾ Ò å ¾ Õ Ö�á Ú�Û�Õ¥Ú Ý Ó�ÔrÕ ä Ú Ö urÒ Ö Û�Õ ß�à�ç Ó�ÔrÕ¥Ô Ü©Þ ó çÐ¾ Ó�� Ý Ú ¾ ÔrÕ Þ
Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö r ¾Â¾ Û�ÔrÒ/Ò�Ù Ü©ÝÁÞ Ô Ü©Þ Ô Ü©Þ§Ý Ò�á Ö Õ á Ú�Ò çÐ¾¥Þ Õtá²Ù¢Ò�ã × Õ Ý Ó ¾ Ò ç Ó ¾ Ú Þ ÕÂÓ�ÔrÕ�Û�Ò Ý Ó�Ú Ý Õ Ý Ó Ü Ù3ð Ý Ú¢Ó:Õ Þ �
Ó Ü Ó:Õ ¾ æ
� Ý å Ü Û�Ó ß ÔrÕ·Ô Ü©Þâà ÕgÛ�Ò × Õ × Ú ¾�¾ Ú¢Ò ÝãÖ Õ Ü©Þ ãÎÒ Ý Ù�ãñÓ�ä(Ò × Ò Ý Ó�Ô ¾ á Ö Ú¢Ò Ö Ó:Ò�Ó�ÔrÕÂÚ Ý Û�Ú Þ Õ Ý Ótæ<x[ÔÁÚ ¾ Ó:Ò çrÖ ä ÜJ¾ ÔÁÚ ¾
� Ö�¾ Ó�Ú Ý ëµþ¨� Ü©ÝÁÞ ÔÁÚ ¾ � Ö�¾ Ó4Ó�Ú × Õ ÜJ¾µÜ x ä ë ø Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö æ ¸ Õ¡Ô Ü©Þ Ò Ý Ù�ã�Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ ÞÎÜJ¾µÜ<× Ú ¾�¾ Ú¢Ò Ý � Ö Õ Ü©Þ ã
ä¨Õ Ü álÒ Ý½¾3Þ Ú Ö ÕgÛ�Ó:Ò Ö Ò Ý Ó�Ô Ö Õ�Õ�á Ö Õ á Ú¢Ò çÐ¾ Ó Ö�Ü Ú Ý Ú Ý â î Ú�â�Ô6Ó ¾ s Ñg£ :�t Ü©ÝÁÞ<Ý Õ á Õ Ö Ú Ý Ó�ÔÁÕ Ö Ò�Ù¢Õ�Ò å x ä ë ø Û�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Ö æ
ä	��ä �[�Qâ ç Ú Þ²Ü©Ý Û�Õ Ü Ó1Ó�ÔrÕ�Ó�Ú × Õ ¾9ç â�â©Õ ¾ Ó:Õ Þ Ó�Ô Ü Ó«Ó�ÔrÕ × Ò ¾ Ó«Ú Ý Õ+êáìÕ Ö Ú¢Õ Ý Û�Õ Þ Û�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Ö«à ÕSá�Ù Ü Û�Õ Þ Ú Ý Ó�ÔrÕ
x ä ë ø áìÒ ¾ Ú�Ó�Ú¢Ò Ý é � Ò Ý ÕwÒ å Ó�ÔÁÕ Ö ÕtáìÒ Ö Ó ¾ Ò Ý Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó�á Ö Ò á Ú Þ Õ Þ Ó�ÔrÕ Ö Õ ÜJ¾ Ò Ý Ú Ý â à ÕgÔÁÚ ÝÁÞ Ó�ÔÁÚ ¾ á Ö�Ü Û�Ó�Ú�Û�Õ�æ

x[ÔÁÕ ä Ú Ö � çÁÖ�á ÕgÚ�Ù�Ù Ü©Ý Û�Õµë}ï�Û�Õ Ö«÷©ä �²ë ù ä ÜJ¾�Ü Û Ü áÁÓ Ü Ú Ý�Ü Ó3Ó�ÔrÕµÓ�Ú × ÕµÒ å Ó�ÔÁÕ ¾ ÔrÒ/Ò©Ó Þ ÒBä Ý æ(�
ÔrÕµÔ Ü©Þ<à Õ�Õ Ý
× Ú ¾�¾ Ú¢Ò Ý�Ö Õ Ü©Þ ã ¾ Ú Ý Û�Õ3ëµÛ�Ó:Ò à Õ Ö Ñg£©£�Ò Ü©Ý²Þ ä ÜJ¾�Ö�Ü Ó:Õ Þ¥ÜJ¾ªÜ©Ý Ú ÝÐ¾ Ó ÖUç Û�Ó:Ò Ö�ä �Áë4æ û ÕgÛ Ü�çÐ¾ Õ3Ó�ÔÁÕ�Û Ö Õ�ä.r ¾ Ò Ö Ú�â�Ú Ý²Ü Ù�Ù�ã
ÜJ¾�¾ Ú�â Ý Õ Þ¤ä �ÁëÐä ÜJ¾�ç á�â Ö�Ü©Þ Ú Ý â Ü©ÝÁÞ Û�Ò ç Ù ÞñÝ Ò©Ó ×¡Ü�î Õ·Ú¢Ó}Ó:Ò�x çrÖ�î Õtã�Ò Ý Ó�Ú × Õ ßE¾ ÔrÕ á Ò�Ù çÁÝ Ó:Õ�Õ Ö Õ Þ Ó:ÒÂ��Ù�ÙsÚ Ý
å Ò Ö ÔÁÚ × æ3�
ÔÁÕwÔ Ü©ÞÃÜ Ù Ö Õ Ü©Þ ã ¾ Õ Ö�á Õ Þ å Ò Ö � á Õ Ü©ÝÁÞÃÜ Ô Ü Ù å ä(Õ�Õ î�¾ Ú Ý ë�þ�� Ü Ó�Ó�ÔÁÕwÓ�Ú × Õ«Ò å Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó Ü©ÝÁÞ
ä ÜJ¾ Û�Ò × á²Ù�Õ�Ó�Ú Ý âÃÔrÕ Ö Ó�ÔÁÚ Ö�ÞÎÜJ¾�¾ Ú�â ÝÁ× Õ Ý Ó�Ó:Òñëµþ¨��æ��
ÔÁÕ¡ä(Ò Ö�î Õ ÞâÜJ¾wÜ©ÝYä �²ë Ü áqá Ö Ò�êrÚ ×¡Ü Ó:ÕgÙ�ã Ò :D: ÞÁÜ ã ¾1Ü
ã©Õ Ü�Ö s Ñg£ :&tvæ

D�ÊLÄ<Ë¦»�ÉLÊ#ÁY¼ÊLÀ�Æ�Å�Æ�Ê<Í O ¼�º<ÆjÄ<Ë¦É�»uÂt½;º#Æ�?�Ë¦ÊYK1F<Æ�Ï�ÀuÉ�»¨¿�Ð ä Ó¡Ó�ÔÁÕ�Ó�Ú × Õ<Ò å Ó�ÔrÕ ¾ ÔrÒ/Ò©Ó Þ Ò�ä Ý5ßÞ¾ Ô Ö Ú ÝÁî Ú Ý â
Þ Õ å Õ ÝÐ¾ Õ à�ç²Þ â©Õ�Ó ¾ ä¨Õ Ö Õ�Ù¢Õ Ü©Þ Ú Ý â�Ó:Ò à²ÜJ¾ Õ[Û�Ù¢Ò ¾ Ú Ý â ¾�Ü©ÝÁÞ Û ç Ó ¾ Ú Ý Ó�ÔrÕ ¾ Ú�ú�Õ3Ò å Ó�ÔÁÕ × Ú�Ù�Ú�Ó Ü�Ö ã�æ ä Ó(Ó�ÔrÕ ¾�Ü©× Õ�Ó�Ú × Õ ß
Ü Û�Ô Ü©Ý â�Ú Ý â�álÒ�Ù!Ú¢Ó�Ú�Û Ü ÙsÛ�Ù�Ú ×¡Ü Ó:Õ ßìàÁÖ Ò ç â�ÔmÓ Ü�à Ò ç Ó à ãÃÓ�ÔÁÕ å Ü Ù�Ù�Ò å Ó�ÔrÕ��/Ò á Ú¢Õ�Óµð Ý Ú¢Ò Ý5ßìÞ Õ ×¡Ü©Ý²Þ Õ ÞÔ¾ Ú�â Ý ÚÇ�lÛ Ü©Ý Ó
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�=ò�ô î�íÔï�� ø&ó�ô ò ÷�ò ó,õ ð���ìÔú�ð�íÔñ,ð��àî���ô ú=ô ï9î�íàð�ô õ�ô î9ï�ó,ú��Ôñ,ú�ð�ô � î
&�ìÔú�ð�ô ï9î�íÔð�ô õ ø&ó�íÔï�ð�ò ó9÷=ü�ó�� �ªó�ô ò ÷=ò ó9õ ð�ô íbë=þ�ÿ��

� íÔó9÷�÷=ì,ò ó,ð î'�bñ9ï9î�� ú~ñ9õ9ó�ô ò ú�	Ôó9÷�î�ñ9÷�÷=ì�	àó�íàð ú&ó�íÔï�ûr�Ôî�ò î

&�ìÔú�ð9ó,÷�÷=ì,ò ó,ð î�� ø#ô íÔõ ñ�ò$�$õ�ô ý��àð î�ò ú&ó��Ôñ�ìÔð9ú�ð ó,ð�ìÔú&ñ9õ,ó�� �

ð ó�ò ý9î9ð�ô íÔý�û�î�ò î�õªò�ô î�íÔï�� ø�k

&����/ï�ô ï�íàñ9ð�ò î�� ó,ø#ô íàõ ñ�ò �bó,ð�ô ñ�íbð%�àó9ð,ûbó9ú#íàñ9ð,ñ�íbþ�ë�ÿ�ó��Ôñ�ìÔð��àî�� ô ÷�ñ�	àð î�ò ú
ù=ñ��Ôñ9ï,ø&ð ñ�� ï�^���	9ô � ñ9ð ú&ð"�Ôó9ð,ú�ö�ìÔó9ûRü�ô íÔý�û�ò ñ�íàý�� ���&÷�ñ,ï9î�k
 bô ï�íÔñ,ð9ð�ò ø~ð ñ�ú�ð ñ�	bð"�Ôî�î�íÔý9ó,ý9î��bî�íÔð
ù=ñ��Ôñ9ï,ø&ûbó�ò�íÔî,ï�	9ô � ñ9ð ú&ð"�Ôó9ð,õ�ò ô î�íàï�� ø&ó�ô ò ÷=ò ó9õ ð9ûbî�ò î�ô íbð"�Ôî�ó�ò î,ó�k
ù=ñ��Ôñ9ï,ø&ó�� î�ò ð î9ï��WeBf�h�	,ô � ñ,ð ú��àî9õ ñ�ò î�ð"�Ôî9ø~õªô ò î9ï�ð"�Ôó,ð9ð"�Ôî��àî�� ô ÷�ñ�	àð î�ò ú&ð"�àî9ø&ûbî�ò î
ë=þ�ÿ��#÷�ñ�íàðªò ñ�� � î�ò�ï�ô ï�íÔñ,ð��bñ�í,ô ð ñ�ò�÷�ñ�ì9ò ú�î�ñ,õ��Ôî�� ô ÷�ñ�	Ôð î�ò ú#ô íbë=þ�ÿ��
��í,ò ñ�ìÔð î�÷�ñ�íÔð�ò ñ�� � î�ò�ï�ô ï�íÔñ,ð�ìàú�î� =î�� ð ó�	àñ�ô íÔð,ú�ø�ú�ð î��/ð ñ�ï,î9ð î�ò$��ô íÔî�^��#õ"� ô ý��Ôð�	�� ó�í
��í,ò ñ�ìÔð î�÷�ñ�íÔð�ò ñ�� � î�ò�ï�ô ï�íÔñ,ð��bñ�í9ô ð ñ�ò�÷�ñ�ì9ò ú�îRñ9õ�^��=ú&û
�9ô � î�ô íbë=þ�ÿ��Ëk
��í,ò ñ�ìÔð î�÷�ñ�íÔð�ò ñ�� � î�ò�ï�ô ï�íÔñ,ð��àó�íÔïRñ9õ õ9÷�ñ�íÔð�ò ñ��ªñ,õ�^���ú&ð ñRë=þ�ÿ��#÷�ñ�íÔð�ò ñ�� � î�ò
��í,ò ñ�ìÔð î�÷�ñ�íÔð�ò ñ�� � î�ò�ï�ô ï�íÔñ,ð9ð î�� �R^���	9ô � ñ,ð ú&ð ñR÷��Ôó�íÔý,î�ð ñ�ë�þ�ÿ��#õ�ò î,ö�ìÔî�íÔ÷�ø�k

ð"�Ôî�õ"� ô ý��Ôð,ñ9õ9ð"�Ôî'�Ôî�� ô ÷�ñ�	Ôð î�ò ú&ñ�íbð"�Ôî�ò ó9ï,ó�ò ú�÷�ñ�	àî�k
� íÔð î�ò ó9÷�ðªô ñ�íàú��Ôî,ð û�î9î�íbþ�]�ÿ¤ó�íàï�ú�î�í9ô ñ�òW\( #û�ô ð"��ò î,ú�	àî9÷�ð,ð ñRðªò ó9÷�ü�ô íÔý
�bñ�íÔð�ò ñ��ªñ9õ,ó�ô ò ÷=ò ó9õ ð�íÔñ,ð��àó�íÔï,î9ï�ñ,õ õ,õ�ò ñ��$î�í9ò ñ�ìÔð î�ð ñ�ë=þ�ÿ��#÷�ñ�íàðªò ñ�� � î�ò

ó�íàï�ô ð ú&ñ,÷�÷�ì�	Ôó�íÔð ú�� ð%�,ò ñ�ìÔý���=�ë��  �]��!k&�ìÔú�ð�	,ò ñ�=ô ï9î�ý�ò ñ�ì9íÔïRû�ô ð"�bó,÷�÷=ì,ò ó,ð î�	9ô ÷�ð�ì9ò î�ñ9õ,ó�ô ò ú�	Ôó,÷�î
ð"�Ôî9ø~ó�ò î�ð ó�ò ý,î9ð�ô íÔý
&�ìÔú�ð�íàñ9ð9õ ó�ô ��ð ñ�û�ó�ò�íbõªô ý��Ôð î�ò ú&ó��àñ�ìÔð,ó�íàø&õªò�ô î�íÔï�� ø&ó�ô ò ÷�ò ó,õ ð
ñ�íbõ"� ñ9ûbú��Ôî,î9ð"k
ó�ô ò ÷=ò ó9õ ð9û
�àî�íbö�ìÔî�ò�ô î9ï�k
&�ìÔú�ð9ó�� î�ò ð,õªô ý��Ôð î�ò ú&ñ9õ,ó�íÔø&ó�ô ò ÷�ò ó,õ ð�íÔñ9ð,ó�		Ôî9ó�ò ô íàý

E�FG HI J�K�H�L�M�N O H�P�H�QRI S
F�Q�T�U�V�QWS�I!O F�N QRI SX�N V�Y F�I$H�T�Z

ë��àñ�ìÔý��Ôð��Ôî�� ô ÷�ñ�	Ôð î�ò ú&ñ�í� ø~ý9ñ�ô íàý�ð ñ
j�ó�üR�9ì
ð"�Ôî9ø~ûbî�ò î�k

TAOR Controller Enroute Controller

Black Hawk Pilots

]��àó9ï9ñ,û/÷=ò î9û/ûbó,ú#íÔñ9ð��bñ�í,ô ð ñ�ò�ô íÔý�ó,÷�ð�ô �=ô ðªô î9ú�k
ï�ì,ò ô íàý��bñ�ò�í9ô íÔý��,ò ô î9õ�ô íÔý�k

ÿ�i��Nó�ô ò�ñ�	Ôî�ò ó,ðªô ñ�íàú�k

ë=î�ò ��ô íÔó��ªõ ó�ô � ì9ò î�� î9ï�ð ñ�÷��àó�íÔý,î9ï�ú�î9ó,ðªô íÔýRó�ò�ò ó�íàý9î��bî�íÔð
cÔñ,û/ó9÷�ð�ô �=ô ð ø&ó9ð,ðªô �bî�ñ,õ9ó9÷�÷=ô ï9î�íÔð
i9ñ,ñ�ò��bñ�ò ó�� î�k9ô íÔó,ï9î,ö�ìÔó,ð îRðªò ó�ô í9ô íÔý,KÔñ��î�ò�ûbñ�ò�üªî,ï

U�V�QRI Hb�I!Z

þ&ô ò ú�	Ôó,÷�î
��ô ñ�� ó9ð�ô ñ�íÔú&ûbî�ò îLò ó�ò î

 bô ï�íÔñ,ð9ð"�9ô í9üm�Ôî�� ô ÷�ñ�	Ôð î�ò ú&ûbî�ò î�ó�íRô íàð î,ý�ò ó��R	Ôó�ò ð9ñ,õ

ð�ò ó,õ õ�ô ÷#ô í�ù��Wj
�bñ�íÔõ�ìÔú=ô ñ�íbñ���î�ò�û
�àñ��Ôó,ï�ó�ìàð%�àñ�ò�ô ð ø&ð ñ�ô í9ô ðªô ó,ð î�î�íÔý,ó9ý9î��bî�íàð

&�ô í��bñ��
�

_ H�QRI F�Y _ V�TRH�Y�`�Y Fa�S�Z

ûbî,ó�	Ôñ�íbï�ô ò î9÷�ð ñ�ò ú
ù=ñ�ñ�íÔî�ó,ú�ú=ô ý�íÔî9ï�ò î9ú�	Ôñ�íÔú=ô �,ô � ô ð ø~õ ñ�ò��bñ�í,ô ð ñ�ò ô íÔý��àî�� ô ÷�ñ�	àð î�ò

U�V�V�O%T�N QRF�I!N V�Q�`�Y Fa�S�Z
�bñ�íÔõ�ìÔú=ô ñ�íbñ���î�ò=ò î9ú�	Ôñ�íàú=ô �9ô � ô ðªô î9ú&ñ,õ9ú�ì9ò ��î�ô � � ó�íÔ÷�î�ó�íàï
�bñ�íÔõ�ìÔú=ô ñ�íbñ���î�ò�û
�àñ�ûbó9ú~ðªò ó9÷�ü�ô íÔý��àî�� ô ÷�ñ�	àð î�ò ú

AWACS Mission Crew

o�JS�G!M�Q�p!I�N V�QWF�Y n QWI$H�O F�p�I!N V�QWS�Z

n QWF�TRH�L�MRF�I$H�o�H�pN S�N V�QWS
F�Q�T�U�V�QRI�O"V�Y�qrp�I�N V�QRS�Z

F−15 Pilots

u�Ú�â çrÖ Õwvæ u é¨x[ÔrÕ ä4ÝÁÜ Ù�ã ¾ Ú ¾3Ü Ó[Ó�ÔÁÕ ä��¤ä �[�<Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ á ÕgÙkæ
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ð@æ%�Læ × Ú�Ù�Ú¢Ó Ü�Ö ã�Ú Ýmá Ò�Ù á Õ × Õ Ý ÓªÚ Ý1ÜY¾ Õ Ö Ú¢Õ ¾ Ò å Ò�áìÕ Ö�Ü Ó�Ú¢Ò Ý½¾ æ�x[ÔÁÕ × Ú!Ù�Ú¢Ó Ü�Ö ã ÷ Ú Ý Û�Ù çÁÞ Ú Ý â3Ó�ÔrÕ ä	�¤ä �[�1Û Ö Õ�ä ¾ ù ä¨Õ Ö Õ
ä¨Ò Ö�î Ú Ý â Ü Ó Ü â Ö Õ Ü Ó:Õ Ö á Ü Û�Õ¡Ó�Ô Ü©Ý Ó�ÔrÕtãÎÔ Ü©Þ Õ á Õ Ö Õ+êáìÕ Ö Ú�Õ Ý Û�Õ ÞÎÞqç Õ¥Ó:Ò à�ç²Þ â©Õ�Ó�Û ç Ó ¾�ß Õ Ü�Ö Ù�ã Ö Õ�Ó�Ú Ö Õ × Õ Ý Ó ¾�ß
å Ò Ö Û�Õ�Ò ç Ó ¾�ßE¾ Ù�ÒBä¨Õ Þ á Ö Ò × Ò©Ó�Ú¢Ò Ý½¾�ß5Þ Õ å Õ Ö�Ö Õ Þñ×¡Ü Ú Ý Ó:Õ ÝÁÜ©Ý Û�Õ ß'Ü©ÝÁÞÎÞ ÕgÙ Ü ã©Õ Þ �²ÕgÙ Þ Ú Ý â·Ò å Ý Õ�ä Õg� ç Ú�á × Õ Ý Ótæ ä Ù�Ù
Ò å Ó�ÔrÕ ¾ Õ å Ü Û�Ó:Ò Ö�¾ Û�Ò Ý Ó Ö Ú à�ç Ó:Õ Þ Ó:ÒSáìÒ/Ò Ö�× Ò Ö�Ü Ù¢Õ ß Ú ÝÁÜ©Þ Õg� çÁÜ Ó:ÕµÓ Ö�Ü Ú Ý Ú Ý â ßrÜ©ÝÁÞ ÔÁÚ�â�Ô!áìÕ Ö�¾ Ò ÝÁÝ ÕgÙlÓ çrÖ�Ý Ò á Õ Ö æ

ä	��ä ����Û Ö Õ�ä ¾�Ü�Ö Õ ¾ Ó Ü Ó�Ú¢Ò Ý Õ Þ Ü©ÝÁÞ Ó ÖØÜ Ú Ý Õ Þ Ü ÓÃx[Ú Ýrî Õ Ö«ä Ú Ö uÁÒ Ö Û�Õ û�ÜJ¾ ÕâÚ Ý ë î Ù Ü ÔrÒ ×�Ü¦Ü©Ý²Þ Ó�ÔrÕ Ý
Þ Õtá²Ù�Òuã©Õ Þ Ó:Ò�Ù¢Ò
Û Ü Ó�Ú¢Ò ÝÐ¾4Ü�Ö Ò çÁÝ²Þ Ó�ÔrÕ1ä(Ò Ö Ù Þ å Ò Ö}Ö Ò©Ó Ü Ó�Ú¢Ò ÝÐ¾ Ù ÜJ¾ Ó�Ú Ý â Ü áqá Ö Òuê
Ú ×¡Ü Ó:ÕgÙ�ã<Ó�ÔÁÚ Ö Ó_ã ÞÁÜ ã ¾ æ ä Ù�Ó�ÔrÒ ç â�Ô
Ü Ù�Ù à[ç Ó¡Ò Ý Õ�Ò å Ó�ÔrÕ ä	��ä ���§Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�¾ Ò Ý Ó�ÔÁÕ ÞÁÜ ã§Ò å Ó�ÔÁÕ Ü Û�Û�Ú Þ Õ Ý Ó·Ô Ü©Þf¾ Õ Ö�á Õ Þ á Ö Õ á Ú¢Ò çÐ¾ Ù�ã Ú Ý Ó�ÔrÕ
� Ö�Ü �6Ú Ý Ò�� î ã6�8ú�Ò Ý Õ ß Ó�ÔÁÚ ¾ ä ÜJ¾ Ó�ÔrÕgÚ Ö � Ö�¾ Ó ÞÁÜ ã<ä¨Ò Ö�î Ú Ý â·Ó:Ò�â©Õ�Ó�ÔrÕ Ö�Ü©ÝÁÞ5ß Õ+ê
Û�ÕtáÁÓ å Ò Ö Ó�ÔrÕ ¾9çrÖ�á ÕgÚ�Ù�Ù Ü©Ý Û�ÕµÒ�ï�Û�Õ Ögß
Ó�ÔrÕ�� Ö�¾ Ó ÞÁÜ ã�Ò å Ó�ÔrÕgÚ Ö Û çÁÖ�Ö Õ Ý Ó Ö Ò©Ó Ü Ó�Ú�Ò Ý æ×è ç Õ Ó:Ò¦Ù ÜJ¾ Ó × Ú Ýjç Ó:Õ�Ò Ö�Þ Õ Ö�¾gß Ó�ÔrÕ�Ó:Õ Ü©× â©Ò©ÓÂÒ Ý Ù�ã × Ú Ý Ú ×¡Ü Ù
Ó Ö�Ü Ú Ý Ú Ý â ß Ú Ý Û�Ù çÁÞ Ú Ý â�Ò Ý Õ ¾ Ú ×�ç Ù Ü Ó:Ò ÖY¾ Õ ¾�¾ Ú¢Ò Ý Ú ÝÐ¾ Ó:Õ Ü©Þ Ò å Ó�ÔrÕ«Ó�ä(Ò å ç Ù�Ù'Ó�Ô Ö Õ�Õ��½ÔrÒ çrÖY¾ Õ ¾�¾ Ú¢Ò ÝÐ¾}Ö Õg� ç Ú Ö Õ Þ á Ö Ú¢Ò Ö
Ó:Ò Þ Õtá²Ù¢Òuã
Ú Ý â}æ�� Ý Ó�ÔrÕwÒ Ý Ù�ã ¾ Õ ¾�¾ Ú�Ò Ý Ó�ÔrÕtã Þ Ú Þ Ô Ügá Õ ßv¾ Ò × Õ«Ò å Ó�ÔrÕ × Õ ×wà Õ Ö�¾ Ò å Ó�ÔrÕ�Ó:Õ Ü©× ä(Õ Ö Õ × Ú ¾�¾ Ú Ý â�2
Ó�ÔrÕ ä �Áë ß}ä � í ßÁÜ©Ý²Þ åñ�[��ä¨Õ Ö Õ çÁÝÁÜ�à Ù¢Õ}Ó:Ò Ü Ó:Ó:Õ Ý²Þ 2 Ü©ÝÁÞ Ò Ý Õµä ÜJ¾ Ù Ü Ó:Õ Ö3Ö Õtá�Ù Ü Û�Õ Þ é äm¾3Ý Ò©Ó:Õ Þ5ß Ó�ÔrÕ ä �Áë
Ò Ö Ú�â�Ú ÝÁÜ Ù�Ù�ã Þ Õ ¾ Ú�â ÝÁÜ Ó:Õ Þ¡Ü©ÝÁÞ Ó ÖØÜ Ú Ý Õ Þ Ó:Ò Þ Õtá²Ù�Òuãwä}Ú¢Ó�Ô¥Ó�ÔÁÚ ¾ Û Ö Õ�ä§ä ÜJ¾ Ú ÝÐ¾ Ó:Õ Ü©ÞÂ¾ ÔÁÚ�áqáìÕ Þ Ò�òÂÓ:Ò Ü Û Ü�Ö Õ�Õ Ö ¾ Û�ÔrÒ/Ò�Ù
Ü Ó[Ó�ÔrÕ«Ù ÜJ¾ Ó × Ú Ýç Ó:Õ ßÁÜ©ÝÁÞ<Ü©Ý Ò©Ó�ÔrÕ Ö�ä �Áë ß ä�ÔÁÒ�ä ÜJ¾ ó çÐ¾ Ó�Û�Ò × á²Ù¢Õ�Ó�Ú Ý â Ü¡Ö Ò©Ó Ü Ó�Ú¢Ò Ý Ú Ý x çrÖ�î Õtã ß ��Ù�Ù¢Õ Þ Ú Ý æ

x[ÔÁÕ}Ò Ý Õ ¾ Ú ×@ç Ù Ü Ó:Ò ÖÞ¾ Õ ¾�¾ Ú¢Ò Ý Ó�ÔrÕtã Þ Ú Þ�Ö ÕgÛ�ÕgÚ á Õµä ÜJ¾ Ù�Õ ¾�¾ Ó�Ô Ü©Ý Õ�òlÕgÛ�Ó�Ú á Õ ß á Ü�Ö Ó�Ù�ã à ÕgÛ Ü�çÐ¾ Õ}Ó�ÔrÕµÛ�Ò × á ç Ó:Õ Ö
Ó Ü áìÕ4á Ö Ò á Ú Þ Õ Þ�à ã û Ò6ÕgÚ Ý âÂÓ:Ò ÞrÖ Ú á Õ1Ó�ÔrÕ¥Õ+ê/Õ Ö Û�Ú ¾ Õ¥ä ÜJ¾µÝ Ò©Ó�Û çÁÖ�Ö Õ Ý Ó ÷WÜ©Ý Ò©Ó�ÔrÕ Ö Ú ÝÐ¾ Ó Ü©Ý Û�Õ«Ò å ÜJ¾ ã Ý Û�Ô Ö Ò Ý Ò çÐ¾
Õ á Ò�Ù ç Ó�Ú�Ò Ý ù æªurÒ Ö Õ+ê Ü©× á²Ù¢Õ ß Ó�ÔrÕ ×¡Ü á ¾ ä¨Õ Ö Õ[Ò ç ÓªÒ å ÞÁÜ Ó:Õ Ü©ÝÁÞ Ó�ÔrÕ ÖUç Ù¢Õ ¾ Ò å Õ Ý â Ü â©Õ × Õ Ý Ó çÐ¾ Õ Þ ä¨Õ Ö Õ Þ Ú¢òlÕ Ö Õ Ý Ó
Ü©ÝÁÞ�×@ç Û�Ô × Ò Ö Õ Ö Õ ¾ Ó Ö Ú�Û�Ó�Ú á Õ�Ó�Ô Ü©Ý Ó�ÔrÒ ¾ Õ�Û çrÖ�Ö Õ Ý Ó�Ù�ã�Ú Ý å Ò Ö Û�Õ4Ú Ý ë�þ���æ � Ò�å�Ò Þ Õ���Û�Ò Þ Õ ¾ ä(Õ Ö Õ4Ù�Ú ¾ Ó:Õ Þ æ�x[ÔrÕ
Ù�Ú ¾ Ó¨Ò å�å Ö Ú¢Õ ÝÁÞ Ù�ãSá Ü�Ö Ó�Ú!Û�Ú�á Ü©Ý Ó ¾ Ú Ý ë�þ�� Þ Ú Þ<Ý Ò©Ó[Ú Ý Û�Ù çÁÞ Õµð ¸ �98�: ¾¥÷Wû Ù Ü Û î$¸4Ü ä îd¾ ù Ü©ÝÁÞ8¾ Ò¡Ò Ý æ(x[ÔrÕ ¾ ÕgÛ�Ò ÝÁÞ
¾ Ú ×�ç Ù Ü Ó�Ú�Ò Ý�¾ Õ ¾�¾ Ú¢Ò Ý ä ÜJ¾ Û Ü©Ý Û�ÕgÙ¢Õ Þ<à ÕgÛ Ü�çÐ¾ Õ�Ò å Ü ä�Ú Ý â¥Õ+ê/Õ Ö Û�Ú ¾ Õ�æ

û ÕgÛ Ü�çÐ¾ Õ}Ó�ÔrÕ[x ä ë ø�Ü�Ö Õ Ü Ô Ü©Þ¡Ý Ò©Ó�ã©Õ�Ó à Õ�Õ ÝÂ¾�Ü©Ý Ú¢Ó�Ú¢ú�Õ Þ5ß Ú�Ósä ÜJ¾�Ü áìÕ Ö Ú�Ò Þ Ò å Ù¢ÒBä Ü Û�Ó�Ú á Ú¢Óëã[é ä Ó�Ó�ÔÁÕ3Ó�Ú × Õ ß
Ó�ÔrÕ Ö Õ�ä¨Õ Ö Õ ¾ Ó�Ú�Ù�ÙsÒ Ý Ù�ã å Ò çÁÖ�Ü Ú Ö Û Ö�Ü å Ó�Ò á Õ Ö Ó�ÔrÕ Ý Ò�� î ã�ú�Ò Ý Õ�2¬Ó�ÔrÕ¡Ó½ä¨ÒÃu�� Ñ v ¾1Ü©ÝÁÞ Ó�ÔrÕ�Ó�ä(Ò û Ù Ü Û îg¸}Ü ä î�¾ æ
ä	��ä �[��Û Ö Õ�ä ¾}Ü�Ö Õ�Ó Ö�Ü Ú Ý Õ Þ�Ü©ÝÁÞ Õg� ç Ú�áqáìÕ Þ Ó:Ò·Ó Ö�Ü Û î Ù�Ú�Ó:Õ Ö�Ü Ù�Ù�ã�Ô çÁÝÁÞÁÖ Õ ÞÐ¾ Ò å Õ Ý Õ × ã Ü©ÝÁÞ å Ö Ú¢Õ ÝÁÞ Ù�ã Ü Ú Ö Û Ö�Ü å Ó
ÞqçrÖ Ú Ý â Ü Ô²Ú�â�Ô
�½Ú Ý Ó:Õ ÝÐ¾ Ú¢ÓëãwÛ�Ò Ý î Ú!Û�Ótæ�å Ü©Ý ã Ü Û�Û�Ú Þ Õ Ý Ó ¾ Ò
Û�Û çrÖ�ÞqçÁÖ Ú Ý â�áìÕ Ö Ú¢Ò ÞÐ¾ Ò å Ù¢ÒBä Ü Û�Ó�Ú á Ú�Ó_ã1ä�ÔrÕ Ý1á Ú�â�Ú�Ù Ü©Ý Û�Õ
Ú ¾�Ö Õ Þ�ç Û�Õ Þ Û�Ò × á Ü�Ö Õ Þ Ó:Ò�áìÕ Ö Ú¢Ò ÞÐ¾ Ò å ÔÁÚ�â�ÔrÕ Ö[Ü Û�Ó�Ú á Ú¢Óëã�æ

x[ÔÁÕ�åÎ�[� ¾ Ú�Ó ¾ ä�Ú¢Ó�Ô1Ó�ÔrÕ3Ò©Ó�ÔrÕ Ö Ó�ä(Ò î Õtã ¾9ç álÕ Ö�á Ú ¾ Ò Ö�¾¨÷ �}è Ü©Ý²Þ=ä � í¨ù Ó:Ò�ä Ü�Ö�Þ Ó�ÔrÕ å Ö Ò Ý ÓªÒ å Ó�ÔrÕ Ü Ú Ö Û Ö�Ü å Ó
Ú Ý�Ü Ó�Ô Ö Õ�Õ�� ¾ Õ Ü Ó Ü�Ö�ÖØÜ©Ý â©Õ × Õ Ý Ó ÝÁÜ©× Õ Þ Ó�ÔÁÕ7v:þ�Ú¢Ó ß w�ä}ÔrÕ Ö Õ3Õ Ü Û�Ô·Ô ÜJ¾ ÔÁÚ ¾ ÒBä Ý�ÖØÜ©ÞÁÜ�Ö�¾ Û�Ò�áìÕ�æªx[ÔrÕ}��è�Ú ¾}¾ Õ Ü Ó:Õ Þ
Ó:ÒÂÓ�ÔrÕ=åñ���lr ¾ Ù¢Õ å Ótæ«� çrÖ�á ÕgÚ�Ù!Ù Ü©Ý Û�ÕwÚ ¾Y¾ Õ Ü Ó:Õ Þ Ú Ý Ó�ÔÁÕ Ö Õ Ü�Ö æÙ¦4Ú�Ò�Ù Ü Ó�Ú¢Ò ÝÐ¾ Ò å Ó�ÔÁÕ Ý Ò�� î ãÃú�Ò Ý Õ�Ô Ü©Þ à Õ�Õ Ý Ö�Ü�Ö Õ
Ü©ÝÁÞ Ó�Ô Ö Õ Ü Ó ¾ å Õ�ä ÞqçrÖ Ú Ý â�Ó�ÔrÕ�á ÜJ¾ Ó�Ó�Ô Ö Õ�Õ�ã©Õ Ü�Ö�¾�ßÐ¾ Ò1Ó�Ô Ü Ó Þ²Ü ã�r ¾ î Ú�â�ÔmÓ¨ä ÜJ¾ Õ+êáìÕgÛ�Ó:Õ Þ Ó:Ò à Õ Ü©Ý<Ügá Õ ÖØÜ â©Õ�Ò Ý Õ
Ü©ÝÁÞ Ó�ÔÁÕ ¾9ç áìÕ Ö�á Ú ¾ Ò Ö�¾ Ú Ý Ó�ÔrÕ«þ�Ú¢Ó Ü©Ý Ó�Ú�Û�Ú�á Ü Ó:Õ Þ ó çÐ¾ Ó Ü©Ý Ò©Ó�ÔrÕ Ö�Ö Ò ç Ó�Ú Ý Õ × Ú ¾�¾ Ú¢Ò Ý s Ñ v u t

è çrÖ Ú Ý â�Ó�ÔrÕ�Ú Ý Ú�Ó�Ú Ü Ù©Ò Ö�à Ú�Ó'Ò å Ó�ÔrÕ ä��¤ä �[� ß Ó�ÔrÕ¨Ó:ÕgÛ�Ô Ý Ú�Û�Ú Ü©ÝÐ¾sÞ Õ�Ó:Õ Ö�× Ú Ý Õ Þ Ó�Ô Ü Ó�Ò Ý Õ�Ò å Ó�ÔrÕ Ö�Ü©ÞÁÜ�Ö Û�Ò ÝÐ¾ Ò�Ù¢Õ ¾
ä ÜJ¾¨Ý Ò©Ó�Ò�áìÕ Ö�Ü Ó�Ú Ý â}æ ä Û�Û�Ò Ö�Þ Ú Ý âwÓ:Ò¡� Ý Ò/Ò î�ß Ó�ÔÁÚ ¾ Ó_ãáìÕ�Ò å á Ö Ò à Ù¢Õ × ä ÜJ¾¨Ý Ò©Ó ç²Ý Û�Ò ×¡× Ò Ý5ß/Ü©ÝÁÞ Ó�ÔrÕ ä	�¤ä �[�
Ú ¾ Ó�ÔrÕ Ö Õ å Ò Ö Õ Þ Õ ¾ Ú�â Ý Õ Þ ä}Ú¢Ó�Ô�Õ+ê
Ó Ö�Ü Û Ö Õ�ä×áìÒ ¾ Ú¢Ó�Ú�Ò ÝÐ¾ æ � ÔÁÕ Ý Ó�ÔrÕ«Õ ÝrÖ Ò ç Ó:Õ1Û�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Ö}Ö Õ Ü Ù�Ú¢ú�Õ Þ Ô²Ú ¾�ÜJ¾�¾ Ú�â Ý Õ Þ
Û�Ò ÝÐ¾ Ò�Ù�ÕÃä ÜJ¾·Ý Ò©Ó·ä(Ò Ö�î Ú Ý âQá Ö Ò�áìÕ Ö Ù�ã ß ÔrÕ × Ò á Õ Þ å Ö Ò × ÔÁÚ ¾�Ý Ò Ö�×¡Ü Ù�álÒ ¾ Ú¢Ó�Ú¢Ò Ý±à Õ�Ó½ä¨Õ�Õ Ý Ó�ÔrÕ�x ä ë ø Ü©ÝÁÞ
Ó Ü©Ýrî Õ Ö Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�¾�ß Ó:Ò ÜS¾ á Ü�Ö Õ ¾ Õ Ü Ó Þ Ú Ö ÕgÛ�Ó�Ù�ã à ÕgÔ²Ú ÝÁÞ Ó�ÔrÕ1�/Õ Ý Ú¢Ò Ö è�Ú Ö ÕgÛ�Ó:Ò Ö æ�x[ÔÁÚ ¾ áìÒ ¾ Ú�Ó�Ú¢Ò ÝÂî ÕtáÁÓ�ÔÁÚ × Ò ç Ó
Ò å Ó�ÔrÕ á Ú¢Õ�ä Ò å ÔÁÚ ¾Ý¾9ç áìÕ Ö�á Ú ¾ Ò Ö3Ü©ÝÁÞÃÜ Ù ¾ Ò�ÕgÙ�Ú × Ú ÝÁÜ Ó:Õ Þ á²Ôjã ¾ Ú�Û Ü Ù5Û�Ò Ý Ó Ü Û�Ó}ä�Ú¢Ó�ÔÂÓ�ÔrÕ«x ä ë ø Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö æ
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ä Û�Û�Ò Ö�Þ Ú Ý â�Ó:ÒñÓ�ÔrÕ å Ò Ö�×¡Ü Ù�á Ö Ò
Û�Õ ÞqçrÖ Õ ¾gß Û�Ò Ý Ó Ö Ò�Ù¨Ò å Ü Ú Ö Û Ö�Ü å Ó«ä ÜJ¾�¾9ç áqáìÒ ¾ Õ Þ Ó:Ò à Õ·Ô Ü©ÝÁÞ Õ Þ Ò�ò å Ö Ò × Ó�ÔrÕ
Õ ÝrÖ Ò ç Ó:Õ1Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö Ó:Ò�Ó�ÔrÕ1x ä ë ø Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö ä�ÔrÕ Ý Ó�ÔrÕ Ü Ú Ö Û Ö�Ü å Ó}Õ Ý Ó:Õ Ö Õ Þ Ó�ÔrÕ«x ä ë ø ælx[Ô²Ú ¾ Ô Ü©Ý²Þ Ò�ò Þ Ú Þ
Ý Ò©Ó¨Ò/Û�Û çÁÖ å Ò Ö Ó�ÔrÕ û Ù Ü Û î�¸}Ü ä îd¾gßÁÜ©ÝÁÞ Ó�ÔÁÕ�x ä ë ø Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö ä ÜJ¾3Ý Ò©Ó ×¡Ü©Þ Õ Ü ä Ü�Ö ÕµÒ å Ó�ÔrÕ û Ù Ü Û î�¸}Ü ä î�¾ r
î Ú�â�Ô6ÓÂä�Ú¢Ó�ÔÁÚ Ý Ó�ÔrÕãx ä ë ø æ}� Ý Ò6Ò î Õ+êá²Ù Ü Ú ÝÐ¾ Ó�ÔÁÚ ¾ Û�Ò ×¡×�çÁÝ Ú�Û Ü Ó�Ú�Ò Ý Õ Ö�Ö Ò Ö�ÜJ¾<Ö Õ ¾9ç Ù¢Ó�Ú Ý â å Ö Ò × Ó�ÔÁÕ ÖØÜ©ÞÁÜ�Ö
Û�Ò ÝÐ¾ Ò�Ù�Õ å Ü Ú�Ù çrÖ Õ ß ä�ÔÁÚ!Û�ÔÃÚ Ý Ó:Õ Ö å Õ Ö Õ Þ ä�Ú¢Ó�Ô�Û�Ò ×¡×�çÁÝ Ú�Û Ü Ó�Ú¢Ò Ý�à Õ�Ó½ä¨Õ�Õ Ý Ó�ÔrÕ¥x ä ë ø Ü©Ý²Þ Õ ÝrÖ Ò ç Ó:Õ1Û�Ò Ý Ó Ö Ò�Ù�Ù�Õ Ö�¾ æ
û�ç Ó�Ó�ÔÁÚ ¾ Õ+ê�á²Ù Ü©ÝÁÜ Ó�Ú¢Ò Ý1Þ Ò/Õ ¾ªÝ Ò©Ó�â�Ú à Õ(ä}Ú¢Ó�ÔwÓ�ÔÁÕ å Ü Û�ÓªÓ�Ô Ü Ó�Ó�ÔrÕ
® ����âN��� á Ö Ò
Û�Õ ÞqçrÖ Õ(Ò å Ó�ÔrÕ�Õ ÝrÖ Ò ç Ó:Õ3Û�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Ö
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ä ÜJ¾ Ó:ÒwÛ�Ò Ý Ó�Ú Ýç Õ3Ó:ÒwÛ�Ò Ý Ó Ö Ò�Ù²ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾ ä�Ú�Ó�ÔrÒ ç ÓªÔ Ü©ÝÁÞ Ú Ý â�Ó�ÔrÕ × Ò�ò<Ó:Ò�Ó�ÔrÕ[x ä ë ø Û�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Ögß Õ á Õ Ý ä�ÔrÕ Ý
Ó�ÔrÕ4Õ ÝrÖ Ò ç Ó:Õ Ü©ÝÁÞ x ä ë ø Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�¾ ä(Õ Ö Õ ¾ Õ Ü Ó:Õ Þ Ú Ý Ó�ÔrÕgÚ Ö çÐ¾UçÁÜ Ù�á�Ù Ü Û�Õ ¾�Ý Õ+ê/Ó¨Ó:Ò¥Õ Ü Û�ÔÂÒ©Ó�ÔrÕ Ö æ�x[ÔrÕ Ö Õ ×¡Ü ã
çÐ¾9ç²Ü Ù�Ù�ã�Ô Ügá Õ à Õ�Õ ÝÂ× Ò Ö ÕµÚ Ý å Ò Ö�×�Ü Ù²Ú Ý Ó:Õ Ö�Ü Û�Ó�Ú¢Ò Ý<Ü�à Ò ç Ó Ü Ú Ö Û Ö�Ü å Ó�Ú Ý Ó�ÔrÕ Ü�Ö Õ Ü ä�ÔrÕ Ý Ó�ÔrÕtã�ä¨Õ Ö Õ ¾ Õ Ü Ó:Õ Þ�Ý Õ+ê
Ó
Ó:ÒñÕ Ü Û�Ô±Ò©Ó�ÔrÕ ÖBßªà�ç ÓwÓ�ÔÁÕ Ö Õ�Ú ¾«Ý Ò�â çÁÜ�Ö�Ü©Ý Ó:Õ�ÕÂÓ�Ô Ü Ó ¾9ç ÛØÔ Ú Ý Ó:Õ Ö�Ü Û�Ó�Ú¢Ò Ý ä¨Ò ç Ù Þ Ô Ügá ÕÂÒ
Û�Û çrÖ�Ö Õ Þ Õ á Õ Ý ä�Ú¢Ó�Ô Ü
Þ ÚÇòìÕ Ö Õ Ý Ó ¾ Õ Ü Ó�Ú Ý â Ü�Ö�Ö�Ü©Ý â©Õ × Õ Ý Ótæ � Ò©Ó:ÕwÓ�Ô Ü Ó3Ó�ÔÁÕwÔrÕgÙ�Ú�Û�Ò�á²Ó:Õ Ö�¾ Ô Ü©Þ<à Õ�Õ Ý<ÞrÖ Ò�á�álÕ Þ å Ö Ò × Ó�ÔÁÕ Ö�Ü©ÞÁÜ�ÖÍ¾ Û Ö Õ�Õ ÝÐ¾
Ü©ÝÁÞ Ó�ÔrÕ�Õ ÝÁÖ Ò ç Ó:Õ·Û�Ò Ý Ó Ö Ò�Ù�Ù�Õ Ö Ô Ü©Þ Ü©Ý Ú Ý Û�Ò Ö�Ö ÕgÛ�Ó × Õ Ý Ó Ü Ù × Ò Þ ÕgÙ�Ò å ä�ÔrÕ Ö Õ·Ó�ÔrÕtãÎä(Õ Ö Õ�é ¸ Õ�Ó�ÔrÒ ç â�Ô6Ó«Ó�ÔrÕtã
ä¨Õ Ö Õ<Û�Ù¢Ò ¾ Õ<Ó:ÒñÓ�ÔrÕ à Ò çÁÝÁÞÁÜ�Ö ãÎÒ å Ó�ÔrÕ<x ä ë ø¸Ü©ÝÁÞ ä ÜJ¾=çÁÝÁÜ ä Ü�Ö Õ<Ó�ÔrÕtã¦Ô Ü©Þ â©Ò Ý Õ Þ Õ�Õtá±ä�Ú¢Ó�Ô²Ú Ý Ú�Ótæãx[ÔrÕ
Õ ÝrÖ Ò ç Ó:Õ¥Û�Ò Ý Ó Ö Ò�Ù�Ù�Õ Ögß Ó�ÔrÕ Ö Õ å Ò Ö Õ ß Û�Ò ç Ù Þ Ý Ò©ÓµÔ ÜBá Õ�Ó:Ò�Ù Þ Ó�ÔrÕ�x ä ë ø Û�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Ö�Ü�à Ò ç Ó}Ó�ÔÁÕ1Ó Ö�ç Õ1Ù�Ò/Û Ü Ó�Ú¢Ò Ý Ò å
Ó�ÔrÕ û Ù Ü Û î«¸}Ü ä îd¾ Õ á Õ Ý Ú å Ó�ÔrÕtã<Ô Ü©ÞÂà Õ�Õ Ý8¾ Ú¢Ó:Ó�Ú Ý â Ý Õ+ê/Ó�Ó:Ò¡Õ Ü Û�Ô�Ò©Ó�ÔrÕ Ö æ

x[ÔÁÕ¡Ú Ý Ó:Õ ÖØÜ Û�Ó�Ú¢Ò ÝÎà Õ�Ó½ä¨Õ�Õ Ý Ó�ÔrÕ ¾9çrÖ�á ÕgÚ�Ù!Ù Ü©Ý Û�Õ¥Ò�ï·Û�Õ Ö«Ü©Ý²Þ Ó�ÔrÕ ¾ Õ Ý Ú�Ò Ö ä(Õ Ü áìÒ ÝÐ¾wÞ Ú Ö ÕgÛ�Ó:Ò Ö ä}Ú¢Ó�Ô Ö Õ ¾ áìÕgÛ�Ó
Ó:Ò¡Ó Ö�Ü Û î Ú Ý â¡Ó�ÔrÕ�ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö î Ú�â�ÔmÓ�Ò Ý Ó�ÔÁÕ Ö�Ü©ÞÁÜ�ÖÍ¾ Û Ö Õ�Õ Ý Ú Ý6á Ò�Ù á Õ Þ�×¡Ü©Ý ã Þ ã ¾ å çÁÝ Û�Ó�Ú¢Ò ÝÁÜ ÙìÚ Ý Ó:Õ Ö�Ü Û�Ó�Ú¢Ò ÝÐ¾ æ�uÁÒ Ö
Õ+ê Ü©× á²Ù¢Õ ß Ó�ÔrÕ ¾UçrÖ�á ÕgÚ�Ù�Ù Ü©Ý Û�Õ«Ò�ï�Û�Õ Ö á ç Ó Ü©ÝãÜ Ó:Ó:Õ Ý Ó�Ú¢Ò ÝãÜ�Ö�Ö Ò�ä�Ò Ý Ó�ÔrÕ ¾ Õ Ý Ú�Ò Ö�Þ Ú Ö ÕgÛ�Ó:Ò Ö r ¾�ÖØÜ©ÞÁÜ�Ö�¾ Û�Ò�áìÕ�Ú ÝñÜ©Ý
Ü Ó:Ó:Õ × áÁÓ3Ó:Ò¡� ç Õ Ö ã·ÔÁÚ × Ü�à Ò ç Ó¨Ó�ÔÁÕ�Ù�Ò ¾ Ó3ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ ÖÝ¾ ã ×«à Ò�ÙlÓ�Ô Ü Ó�ä ÜJ¾ î Ò Ü Ó�Ú Ý â ßÁÜ Ó�Ò Ý Õ�áìÒ�Ú Ý Ó ß�çÁÝÁÜ Ó:Ó Ü Û�ÔÁÕ Þ
Ó:Ò Ü©Ý ãâÓ Ö�Ü Û î æ±x[ÔrÕ ¾ Õ Ý Ú�Ò Ö¥Þ Ú Ö ÕgÛ�Ó:Ò Ö�Þ Ú Þ±Ý Ò©Ó Ö Õ ¾ áìÒ ÝÁÞ Ó:ÒÎÓ�ÔrÕ Ü Ó:Ó:Õ Ý Ó�Ú¢Ò Ý�Ü�Ö�Ö Ò�ä ß(Ü©Ý²Þ Ú�Ó Ü�ç Ó:Ò ×¡Ü Ó�Ú�Û Ü Ù�Ù�ã
ÞrÖ Ò�á�álÕ Þ Ò�ò Ó�ÔÁÕ ¾ Û Ö Õ�Õ ÝÎÜ å Ó:Õ Ö 8�: ¾ ÕgÛ�Ò Ý²ÞÐ¾ æ�x[ÔrÕ¥ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ ÖI¾ ã ×«à Ò�Ù ÷ ä ù ÞrÖ Ò�áqáìÕ Þ Ò�ò Ó�ÔrÕ Ö�Ü©Þ²Ü�ÖY¾ Û Ö Õ�Õ Ý
ä�ÔrÕ Ý Ó�ÔrÕ Ö�Ü©Þ²Ü�Ö4Ü©ÝÁÞ �u�u Ö Õ�Ó çrÖ�ÝÐ¾ å Ö Ò × Ó�ÔrÕ û Ù Ü Û î�¸}Ü ä î�¾ å Ü©Þ Õ ÞÃÜ©Ý²ÞÃÞ Ú ÞÃÝ Ò©Ó Ö Õ�Ó çÁÖ�Ý$çÁÝ Ó�Ú�Ù/ó çÐ¾ Ó à Õ å Ò Ö Õ
Ó�ÔrÕ«Õ Ý â Ü â©Õ × Õ Ý Ó ß5Ö Õ × Ò á Ú Ý â Ü©Ý ã á Ú ¾UçÁÜ Ù Ö Õ × Ú ÝÁÞ Õ Ö Ó:Ò�Ó�ÔrÕ ä	�¤ä �[��Û Ö Õ�ä�Ó�Ô Ü Ó�Ó�ÔrÕ Ö Õ1ä¨Õ Ö Õ û Ù Ü Û î�¸}Ü ä î�¾
Ú ÝÐ¾ Ú Þ ÕªÓ�ÔrÕ�x ä ë ø æ�x�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó�Ú Ý6á Õ ¾ Ó�Ú�â Ü Ó�Ú¢Ò Ý1Þ Ú Þ«Ý Ò©Ó�Ú Ý Û�Ù çÁÞ Õ Ü©Ý1Ü©ÝÁÜ Ù�ã ¾ Ú ¾ Ò å Ó�ÔrÕ Þ Õ ¾ Ú�â Ý Ò å Ó�ÔrÕ ä	�¤ä �[�
Ô çÁ×¡Ü©Ý �½Û�Ò × á ç Ó:Õ Ö Ú Ý Ó:Õ Ö å Ü Û�Õ Ý Ò Ö ÔrÒBä Ú¢Ó × Ú�â�Ô6Ó«Ô ÜBá ÕÂÛ�Ò Ý Ó Ö Ú à[ç Ó:Õ Þ Ó:ÒñÓ�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó ß�Ü Ù¢Ó�ÔrÒ ç â�Ô ¾Uç Û�Ô Ü©Ý
Ü©ÝÁÜ Ù�ã ¾ Ú ¾ Ú ¾ Ú × áìÒ Ö Ó Ü©Ý Ó�Ú Ý å ç Ù�Ù�ã çÁÝÁÞ Õ Ö�¾ Ó Ü©ÝÁÞ Ú Ý â«ä�Ôjã<Ú¢Ó ×¡Ü©Þ Õ ¾ Õ ÝÐ¾ Õ å Ò Ö Ó�ÔÁÕwÛ�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�¾ Ó:Ò Ü Û�Ó�Ó�ÔrÕtãÂä Ü ã
Ó�ÔrÕtã Þ Ú Þ æ

è çrÖ Ú Ý â�ÔÁÚ ¾ Û�Ò çrÖ Ó,� ×¡Ü�Ö Ó�Ú Ü Ù å Ò Ö�Ý Õtâ�Ù�Ú�â©Õ Ý Ó[ÔrÒ × Ú!Û�Ú Þ Õ ß Ó�ÔrÕ ¾ Õ Ý Ú�Ò Ö[Þ Ú Ö ÕgÛ�Ó:Ò Ö[Ü�Ö â ç Õ Þ Ó�Ô Ü Ó�ÔÁÚ ¾(ÖØÜ©ÞÁÜ�Ö�¾ Û�Ò�áìÕ
Þ Ú ÞÂÝ Ò©Ó[Ú Þ Õ Ý Ó�Ú å ã·Ó�ÔrÕ�ÔrÕgÙ�Ú�Û�Ò�á²Ó:Õ Ö�¾3ÜJ¾ å Ö Ú¢Õ ÝÁÞ Ù�ã Ü©ÝÁÞ Ó�Ô Ü Ó3Ó�ÔrÕ Ö Õ å Ò Ö Õ«ÔrÕ�ä ÜJ¾}Ý Ò©Ó Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ù¢Õ�æ � ÔrÕ Ý<ÜJ¾�î Õ Þ
ä�Ôjã�Ó�ÔrÕ û Ù Ü Û î�¸}Ü ä î Ú Þ Õ Ý Ó�ÚÇ��Û Ü Ó�Ú�Ò Ý ä ÜJ¾�ÞrÖ Ò�áqáìÕ Þ å Ö Ò × Ó�ÔrÕ Ö�Ü©ÞÁÜ�Ö�¾ Û�Ò�álÕ ß ÔrÕ�â Ügá Õ�Ó�ä(Ò Ö Õ ÜJ¾ Ò ÝÐ¾ æ�usÚ Ö�¾ Ó ß
à ÕgÛ Ü�çÐ¾ ÕÂÚ¢Ówä ÜJ¾¥Ý ÒñÙ¢Ò Ý â©Õ Ö�Ü Ó:Ó Ü Û�ÔrÕ Þ Ó:Ò Ü©Ý ã Ü Û�Ó�Ú á Õ ¾ Ú�â Ý²Ü Ù ß Ó�ÔrÕtã ÜJ¾�¾9ç²× Õ Þ Ó�ÔÁÕ�ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö Ô Ü©Þ Ù Ü©ÝÁÞ Õ Þ
¾ Ò × Õ�ä}ÔrÕ Ö Õ�æ1�/ÕgÛ�Ò Ý²Þ5ßìà ÕgÛ Ü�ç½¾ Õ¥Ó�ÔrÕ ¾ ã ×«à Ò�Ù Þ Ú ¾ á²Ù Ü ã©Õ Þ Ò Ý Ó�ÔÁÕgÚ ÖI¾ Û�Ò�áìÕ ¾ ä ÜJ¾�à ÕgÚ Ý â Ö ÕgÙ Ü ã©Õ Þ Ú Ý Ö Õ Ü ÙsÓ�Ú × Õ
Ó�Ô Ö Ò ç â�Ô Ü Ómx3�¯èµ� Þ ÒBä Ý Ù�Ú Ýrî Ó:Ò«Û�Ò ×¡×¡Ü©Ý²Þ Õ Ö�¾ Ò Ý Ó�ÔrÕ�â Ö Ò çÁÝÁÞ5ß Ó�ÔrÕtã¥ä(Õ Ö Õ á Õ Ö ã¡Û�Ò Ý Û�Õ Ö�Ý Õ Þ�Ü�à Ò ç Ó ¾ Õ ÝÁÞ Ú Ý â
Ò ç Ó Ü©Ý Ú ÝÁÜ Û�Û çrÖ�Ü Ó:Õ'á²Ú�Û�Ó çrÖ Õ�Ò å Ó�ÔrÕwx ä ë ø æ

v í á Õ Ý Ú å ä¨Õ ¾9çÐ¾ áìÕ ÝÁÞ Õ Þ Ú¢Ó ß Ú¢Ó1ä¨Ò ç Ù Þ¦Ý Ò©Ó à Õ Ü©Ý±Ü Û�Û çrÖ�Ü Ó:Õ«á²Ú!Û�Ó çrÖ Õ ßªà ÕgÛ Ü�çÐ¾ ÕÂä¨Õ�ä¨Ò ç Ù Þ²Ý r$Ó
î
Ý Ò�ä å Ò Ö�¾9çÁÖ Õ�Ú å Ó�Ô Ü ÓµÚ ¾ ä�ÔÁÕ Ö Õ1ÔÁÕ¥Ù Ü©ÝÁÞ Õ Þ æ«ë Ö Ú å ÔrÕ�Ù Ü©ÝÁÞ Õ Þ ¾ Õ á Õ Ö�Ü Ù × Ú Ýç Ó:Õ ¾ Õ Ü�Ö Ù�Ú¢Õ Ögß5Ü©ÝÁÞ
ä}ÔrÕ Ö Õ[Ó�Ô Ü Ó(ä(Ò ç Ù Þ¥à Õ�æ��
Ò ß Ó�ÔrÕ × Ò ¾ Ó Ü Û�Û çrÖØÜ Ó:Õ}Ó�ÔÁÚ Ý â å Ò Ö çÐ¾ Ó:Ò Þ Ò Ü Ó�Ó�Ô Ü Ó�Ó�Ú × Õ ß ä ÜJ¾ Ó:Ò ÞrÖ Ò�á
Ó�ÔÁÕ ¾ ã ×wà Ò�Ù¢Ò�â�ã¥s �ß�� tvæ�w

Üµ¿8¾ÁÈ�Æ²ÉÊ¼'À çË¹�¾5É�Æ²Ì�Í�¾�º©ÆGoÎÆ[Þr»_Ú�»8¼'¹^0 ¾JÛª»½¹%$®¾5¹�É Ï·¼'¹�º©À�¼'¿4ÑgÞ/º©»½¼'¹�Ú
x[ÔrÕ Ö Õµä(Õ Ö Õ × ã Ö Ú Ü©Þ Ú ÝÁÜ©Þ Õg� çÁÜ Ó:ÕwÛ�Ò Ý Ó Ö Ò�Ù Ü Û�Ó�Ú¢Ò Ý½¾ Ú Ý Ó�ÔÁÚ ¾[Ü Û�Û�Ú Þ Õ Ý Ó ß Ú Ý6á Ò�Ù á Ú Ý â¥Õ Ü Û�Ô�Ò å Ó�ÔrÕwÛ�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�¾ Ú Ý
Ó�ÔrÕ ä��¤ä �[�Lærx[ÔÁÕ ä	��ä �[�·Û Ö Õ�ä ä¨Ò Ö�î�ÜJ¾�Ü Ó:Õ Ü©×�¾ Ò�Ú¢Ó(Ú ¾ ¾ Ò × Õ�Ó�Ú × Õ ¾ Ô Ü�Ö�Þ Ó:Ò1Ó Ö�Ü Û�Õ�Ú Ý Û�Ò Ö�Ö ÕgÛ�Ó Þ ÕgÛ�Ú ¾ Ú¢Ò ÝÐ¾
Ó:ÒÎÒ Ý Õ�Ú Ý²Þ Ú á Ú ÞqçÁÜ Ùkæ � ÔÁÚ�Ù¢Õ å Ö Ò × Õ Ü Û�Ô�Ú Ý²Þ Ú á Ú ÞqçÁÜ Ù�r ¾o¾ Ó Ü©ÝÁÞ áìÒ�Ú Ý Ó«Ó�ÔÁÕ Ü Û�Ó�Ú¢Ò ÝÐ¾�Ü©ÝÁÞ§Þ ÕgÛ�Ú ¾ Ú¢Ò ÝÐ¾¥×¡Ü ã¦Ô ÜBá Õ
à Õ�Õ Ý Û�Ò Ö�Ö ÕgÛ�Ó ß ä�ÔrÕ Ý á ç Ó¨Ó:Ò�â©Õ�Ó�ÔÁÕ Ö4ÜJ¾}Ü ä�ÔrÒ�Ù¢Õ�Ó�ÔrÕ Þ ÕgÛ�Ú ¾ Ú¢Ò Ý½¾ ä(Õ Ö Õ�Ú Ý Û�Ò Ö�Ö ÕgÛ�Ótæ

x[ÔÁÕ[Õ ÝrÖ Ò ç Ó:Õ4Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�Ý Õ á Õ Ö Ó:Ò�Ù Þ Ó�ÔrÕ û Ù Ü Û î�¸4Ü ä î á�Ú�Ù¢Ò©Ó ¾ Ó:Ò1Û�Ô Ü©Ý â©Õ}Ó:Ò1Ó�ÔrÕ}x ä ë ø å Ö Õg� ç Õ Ý Û+ã¥Ó�Ô Ü Ó
ä ÜJ¾�à ÕgÚ Ý â × Ò Ý Ú�Ó:Ò Ö Õ Þwà ã�Ó�ÔrÕ�x ä ë ø Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�Ü©ÝÁÞ¥Þ Ú Þ«Ý Ò©ÓsÔ Ü©ÝÁÞ Ò�òÂÛ�Ò Ý Ó Ö Ò�Ù6Ò å Ó�ÔrÕ û Ù Ü Û î'¸4Ü ä î�¾ Ó:Ò�Ó�ÔrÕ
x ä ë ø Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö æªx[ÔrÕ}Õ ¾ Ó Ü�à Ù�Ú ¾ ÔrÕ Þ á Ö�Ü Û�Ó�Ú�Û�Õ4Ò å Ý Ò©Ó¨Ô Ü©ÝÁÞ Ú Ý âwÒ�ò�Ó�ÔrÕ4ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ Ô Ü©Þ á Ö Ò à²Ü�à Ù�ã1Õ á Ò�Ù á Õ Þ
Ò á Õ Ö Ó�Ú × Õ ÜJ¾4Ü�× Ò Ö Õ1Õ�ï·Û�Ú¢Õ Ý Ó�ä Ü ãÃÒ å Ô Ü©ÝÁÞ Ù�Ú Ý â¥Ó Ö�Ü ï·Û2 Ü©Ý Ò©Ó�ÔÁÕ Ö Ú ÝÐ¾ Ó Ü©Ý Û�Õ«Ò å ÜJ¾ ã Ý Û�Ô Ö Ò Ý Ò çÐ¾ Õ á Ò�Ù ç Ó�Ú¢Ò Ý æ
û ÕgÛ Ü�çÐ¾ Õ[Ó�ÔÁÕ�ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ ä¨Õ Ö Õ çÐ¾9ç²Ü Ù�Ù�ãµÒ Ý Ù�ã Ü ÓªÓ�ÔrÕ á Õ Ö ã à Ò ÖØÞ Õ Ö Ò å Ó�ÔrÕ3x ä ë ø�Ü©ÝÁÞÂ¾ álÕ Ý Ó á Õ Ö ã1Ù!Ú¢Ó:Ó�Ù¢Õ¨Ó�Ú × Õ
Ó�ÔrÕ Ö Õ ß Ó�ÔrÕ�Ò á Õ Ö ÔrÕ Ü©Þ Ò å Ô Ü©ÝÁÞ Ú Ý â�Ó�ÔrÕ × Ò�ò�Ó�ä�Ú�Û�Õ�ä�Ú¢Ó�Ô²Ú Ý�Ü�¾ ÔrÒ Ö Ó(Ó�Ú × Õ�áìÕ Ö Ú¢Ò Þ ä ÜJ¾ Û�Ò ÝÐ¾ Ú Þ Õ Ö Õ Þ Ú Ý Õ�ï·Û�Ú�Õ Ý Ó
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à ã1Ó�ÔÁÕ ä	��ä �[��Û Ö Õ�ä ¾ æ äm¾¨Ü�Ö Õ ¾9ç Ù¢Ó ß Ó�ÔrÕ�á Ö Ò
Û�Õ ÞqçrÖ Õ ¾(ç½¾ Õ Þ Ô Ü©Þ Û�Ô Ü©Ý â©Õ Þ Ò á Õ Ö Ó�Ú × Õ�Ó:Ò«Ó�ÔrÕ × Ò Ö Õ[Õ�ï·Û�Ú¢Õ Ý Ó
á Ö Ò
Û�Õ ÞqçrÖ Õ3Ò å î Õ�Õtá²Ú Ý â�Ó�ÔrÕ ×nçÁÝÁÞ Õ Ö Ó�ÔrÕ}Û�Ò Ý Ó Ö Ò�Ù²Ò å Ó�ÔÁÕ[Õ ÝrÖ Ò ç Ó:Õ}Û�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Ö æªx[ÔrÕ ä	��ä ����Û Ö Õ�ä ¾ ä(Õ Ö Õ Ý Ò©Ó
á Ö Ò á Ú Þ Õ Þ ä�Ú¢Ó�Ô�ä Ö Ú¢Ó:Ó:Õ Ý â ç Ú ÞÁÜ©Ý Û�ÕwÒ Ö Ó Ö�Ü Ú Ý Ú Ý â Ö Õtâ Ü�Ö�Þ Ú Ý â¡Ó�ÔrÕ1Û�Ò Ý Ó Ö Ò�Ù'Ò å ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾ ä}Ú¢Ó�ÔÁÚ Ý Ó�ÔrÕ«x ä ë øwß
Ü©ÝÁÞ5ß Ú Ý Ú�Ó ¾}Ü�à½¾ Õ Ý Û�Õ ß Ó�ÔÁÕtã Ü©ÞÁÜ áÁÓ:Õ Þ Ó�ÔrÕgÚ Ö�Ý Ò Ö�×¡Ü Ù<á Ö�Ü Û�Ó�Ú�Û�Õ ¾ å Ò Ö �qê
Õ Þ �8ä�Ú Ý â Ü Ú Ö Û Ö�Ü å Ó ÜJ¾4à Õ ¾ Ó�Ó�ÔÁÕtã�Û�Ò ç Ù Þ
Ó:Ò Ü áqá�Ù�ã�Ó�ÔrÕ × Ó:Ò·ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾ æ

� Ý�Ü©ÞÁÞ Ú¢Ó�Ú¢Ò Ý Ó:Ò Ý Ò©Ó(Ô Ü©ÝÁÞ Ú Ý âµÒ�ò<Ó�ÔrÕ}ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾gß Ó�ÔrÕ�Õ ÝÁÖ Ò ç Ó:Õ�Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö¨Þ Ú Þ¡Ý Ò©Ó × Ò Ý Ú�Ó:Ò Ö Ó�ÔrÕ}Û�Ò çÁÖ�¾ Õ
Ò å Ó�ÔrÕ û Ù Ü Û î�¸}Ü ä î�¾ ä�ÔÁÚ�Ù¢ÕwÓ�ÔrÕtã�ä¨Õ Ö Õ1Ú Ý Ó�ÔrÕ¥x ä ë ø¸÷WÜ å Ó:Õ Ö Ù¢Õ Ügá Ú Ý âH5 Ü�î Ô ç ù ß5Þ Ú Þ�Ý Ò©Ó4Ó Ü�î Õ Ý Ò©Ó:Õ¥Ò å Ó�ÔrÕ
î Ú�â�Ô6Ó�á²Ù Ü©Ý±÷ å Ö Ò ×ONCPRQTS�URVXW Ó:Ò�Y Q[ZE\ ù ß�Þ Ú Þ Ý Ò©Ó Ü Ù¢Õ Ö Ó�Ó�ÔrÕ�u�� Ñ v�á²Ú�Ù¢Ò©Ó ¾ Ó�ÔrÕ Ö Õ1ä¨Õ Ö Õ å Ö Ú�Õ ÝÁÞ Ù�ã<ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾
Ú Ý Ó�ÔrÕ Ü�Ö Õ Ü
ß²Þ Ú Þ<Ý Ò©Ó Ü Ù¢Õ Ö Ó3Ó�ÔrÕ«u'� Ñ vSá²Ú�Ù¢Ò©Ó ¾�à Õ å Ò Ö ÕµÓ�ÔrÕtã�� Ö Õ Þ Ó�Ô Ü Ó[Ó�ÔrÕwÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾ Ó�ÔÁÕtã·ä¨Õ Ö Õ�Ó Ü�Ö â©Õ�Ó�Ú Ý â
ä¨Õ Ö Õ å Ö Ú�Õ ÝÁÞ Ù�ã ßlÜ©ÝÁÞ�Þ Ú Þ�Ý Ò©Ó4Ó:ÕgÙ!Ù'Ó�ÔrÕ û Ù Ü Û î�]4Ü ä î á²Ú�Ù¢Ò©Ó ¾ Ó�Ô Ü Ó�Ó�ÔrÕtã�ä¨Õ Ö Õ¥Ò Ý Ó�ÔrÕ¥ä Ö Ò Ý â å Ö Õg� ç Õ Ý Û+ã Ü©ÝÁÞ
ä¨Õ Ö Õ ¾ � çÁÜ ä î Ú Ý â1Ó�ÔÁÕ�ä Ö Ò Ý â��,u�u�åÃÒ Þ Õµ��Û�Ò Þ Õ�æ

x[ÔÁÕ·x ä ë ø Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�Þ Ú ÞãÝ Ò©Ó × Ò Ý Ú¢Ó:Ò Ö Ó�ÔÁÕ�Û�Ò çrÖ�¾ Õ·Ò å Ó�ÔrÕ û Ù Ü Û î@]4Ü ä î�¾ Ú Ý Ó�ÔÁÕ�x ä ë ø Ü©ÝÁÞ¦Þ Ú Þ
Ý Ò©Ó Ü Ù�Õ Ö Ó�Ó�ÔrÕ�u�� Ñ v$á²Ú�Ù¢Ò©Ó ¾µà Õ å Ò Ö Õ�Ó�ÔrÕtã � Ö Õ Þ Ó�Ô Ü ÓwÓ�ÔrÕ·ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ Ó�ÔrÕtãñä(Õ Ö Õ¡Ó Ü�Ö â©Õ�Ó�Ú Ý â�ä(Õ Ö Õ å Ö Ú¢Õ ÝÁÞ Ù�ã�æ
� Ò Ý Õ«Ò å Ó�ÔrÕ1Û�Ò Ý Ó Ö Ò�Ù�Ù�Õ Ö�¾ ä Ü�Ö�Ý Õ Þ Ó�ÔrÕ¥u�� Ñ v�á�Ú�Ù¢Ò©Ó ¾4Ü Ó Ü©Ý ã�Ó�Ú × Õ«Ó�Ô Ü Ó�Ó�ÔrÕ Ö Õ1ä(Õ Ö Õ å Ö Ú¢Õ ÝÁÞ Ù�ã�ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ Ú Ý
Ó�ÔrÕ Ü�Ö Õ ÜñÝ Ò Ö«Þ Ú Þ Ó�ÔrÕtãÎÓ Ö ãâÓ:Ò ¾ Ó:Ò�á¦Ó�ÔrÕ·Õ Ý â Ü â©Õ × Õ Ý Ótæñx�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó¥Ú Ý6á Õ ¾ Ó�Ú�â Ü Ó�Ú¢Ò Ý à Ò Ü�Ö�Þ å Ò çÁÝÁÞ Ó�Ô Ü Ó
à ÕgÛ Ü�çÐ¾ Õ ä}Ö�× ã·ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö3Ü Û�Ó�Ú á Ú¢Ó�Ú¢Õ ¾ ä¨Õ Ö Õ Ý Ò©Ó Ý Ò Ö�×¡Ü Ù!Ù�ã î/Ý Ò�ä ÝÂÜ Ó3Ó�ÔrÕ�Ó�Ú × Õ4Ò å Ó�ÔrÕ}��â�Ô6Ó:Õ Ö á²Ú�Ù¢Ò©Ó ¾ r ÞÁÜ Ú!Ù�ã
àÁÖ Ú�Õ�� Ý â ¾�ß�Ý Ò Ö�×¡Ü Ù�á Ö Ò
Û�Õ ÞqçrÖ Õ ¾ ä(Õ Ö Õ å Ò Ö Ó�ÔÁÕ ä��¤ä �[�§Û Ö Õ�ä ¾ Ó:Ò Ö ÕgÛ�ÕgÚ á Õ Ö Õ Ü ÙÇ�8Ó�Ú × Õ�Ú Ý å Ò Ö�×¡Ü Ó�Ú¢Ò Ý±Ü�à Ò ç Ó
Ó�ÔrÕgÚ Ö4Ü Û�Ó�Ú á Ú¢Ó�Ú¢Õ ¾ å Ö Ò × Ó�ÔrÕ¥ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö Û Ö Õ�ä ¾4Ü©ÝÁÞ Ó:Ò Ö ÕgÙ Ü ã�Ó�Ô Ü Ó4Ú Ý å Ò Ö�×¡Ü Ó�Ú¢Ò Ý Ò Ý Ó:Ò�Ó�ÔrÕwÒ©Ó�ÔÁÕ Ö4Ü Ú Ö Û Ö�Ü å Ó4Ú Ý
Ó�ÔrÕ Ü�Ö Õ Ü æ�� å Ó�ÔÁÚ ¾ Ó Ö�ç Ù�ã�ä ÜJ¾ Õ ¾ Ó Ü�à Ù�Ú ¾ ÔÁÕ Þ á Ö�Ü Û�Ó�Ú�Û�Õ ß Ú�Ó[Û�Ù¢Õ Ü�Ö Ù�ã Þ Ú Þ<Ý Ò©Ó3Ò
Û�Û çrÖ Ò Ý Ó�Ô Ü Ó ÞÁÜ ã�æ

x[ÔÁÕÃÛ�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�¾ ä(Õ Ö Õ ¾9ç áqáìÒ ¾ Õ Þ Ó:Ò à Õ�Ó Ö�Ü Û î Ú Ý ââÓ�ÔrÕ ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾SçÐ¾ Ú Ý âÎÓ�ÔrÕ&è4ÕgÙ¢Ó Ü þsÒ�Ú Ý Ó ¾ ã ¾ Ó:Õ ×<ß
Ü©ÝÁÞ Ó�ÔrÕ û Ù Ü Û î^]}Ü ä î á²Ú�Ù¢Ò©Ó ¾ Ô Ü©ÞãÖ ÕtálÒ Ö Ó:Õ Þ Ó:ÒÃÓ�ÔÁÕ�Õ ÝrÖ Ò ç Ó:Õ�Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö Ó�Ô Ü ÓwÓ�ÔrÕtãÎä¨Õ Ö Õ·Ó Ö�Ügá ÕgÙ�Ú Ý â å Ö Ò ×
NCPRQ_S>URV,W Ó:Ò�Y Q[ZE\ æ[x[ÔrÕ«Õ ÝrÖ Ò ç Ó:Õ1Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö Ó:Õ ¾ Ó�ÚÇ�²Õ Þ5ß ÔrÒBä¨Õ á Õ Ögß Ó�Ô Ü Ó}ÔÁÕ«Ô Ü©Þ�Ý Ò·Ú Þ Õ Ü Ò å Ó�ÔrÕwÓ:Ò�ä ÝÐ¾ Ó:Ò
ä�ÔÁÚ!Û�Ô·Ó�ÔrÕµÛ�Ò Þ Õ ÝÁÜ©× Õ ¾`NaPbQ_S>URV,W·Ü©Ý²Þ Y Q[ZE\¡Ö Õ å Õ Ö�Ö Õ Þ æ ä å Ó:Õ Ö Ó�ÔrÕ ¾ ÔrÒ/Ò©Ó Þ ÒBä Ý5ß ÔrÕ�ä(Õ Ý Ó3Ú Ý¯¾ Õ Ü�Ö Û�Ô<Ò å Ó�ÔrÕ
Û Ü�Ö�Þ�Þ Õ�� Ý Ú Ý â1Ó�ÔÁÕ«Û Ü Ù�Ù ¾ Ú�â ÝÐ¾[Ü©ÝÁÞ � ÝÁÜ Ù�Ù�ã å Ò çÁÝÁÞ Ú¢Ó}Ú Ý Ó�ÔrÕ¥� çrÖ�á ÕgÚ�Ù�Ù Ü©Ý Û�Õw�/ÕgÛ�Ó�Ú¢Ò Ý s Ñ v u tvæ3�3Ù¢Õ Ü�Ö Ù�ã ß Ó ÖØÜ Û î Ú Ý â
ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾4çÐ¾ Ú Ý â�Û Ü Ù�Ù ¾ Ú�â Ý½¾ ä ÜJ¾�Ý Ò©Ó Ü Û�Ò ×¡× Ò Ý á ÖØÜ Û�Ó�Ú�Û�Õ<Ò Ö Ó�ÔrÕ<Û�Ô Ü�Ö Ó ¾ ä(Ò ç Ù Þ Ô ÜBá Õ à Õ�Õ Ý Û�Ù�Ò ¾ Õ Ö¡Ü Ó
Ô Ü©ÝÁÞ æ�� Ý å Ü Û�Ó ßªÞqçrÖ Ú Ý â<Ó�ÔrÕ�Û�Ò çrÖ Ó,� ×¡Ü�Ö Ó�Ú Ü Ù(Ò å Ó�ÔrÕÂ�
Õ Ý Ú¢Ò Ö è�Ú Ö ÕgÛ�Ó:Ò ÖBß Ó�ÔÁÕ Þ Õ å Õ ÝÐ¾ Õ¡ä ÜJ¾�çÁÝÁÜ�à Ù¢Õ�Ó:Ò�Ù¢Ò
Û Ü Ó:Õ
Ü©Ý ã ä��¤ä �[�ÃÛ Ö Õ�ä × Õ ×«à Õ Ö4Ü Ó�x[Ú ÝÁî Õ Ö�ä u û ÷ ä�ÔrÕ Ö Õ ä	��ä �[�ÃÛ Ö Õ�ä ¾ ä¨Õ Ö Õ ¾ Ó Ü Ó�Ú¢Ò Ý Õ ÞñÜ©ÝÁÞ Ó Ö�Ü Ú Ý Õ Þ ù ä�ÔrÒ
Û�Ò ç Ù Þ Ó:Õ ¾ Ó�Ú å ã·Ó�Ô Ü Ó}ÔrÕµÒ Ö×¾ ÔÁÕ�Ô Ü©ÞM��;D����çÐ¾ Õ Þ Ó�ÔÁÕ'è4ÕgÙ¢Ó Ü þsÒ�Ú Ý Ó ¾ ã ¾ Ó:Õ × s Ñ v u t Ü Ù¢Ó�ÔrÒ ç â�Ô�Û�Ù�Õ Ü�Ö Ù�ã�Ó�ÔÁÕ û Ù Ü Û î]4Ü ä î á²Ú�Ù�Ò©Ó ¾ Ó�ÔrÒ ç â�Ô6Ó�Ú¢Ó3ä ÜJ¾[à ÕgÚ Ý â çÐ¾ Õ ÞÂà ÕgÛ Ü�çÐ¾ ÕµÓ�ÔrÕtã!á Ö Ò á Ú Þ Õ Þ Ó�ÔÁÕgÚ Ö î Ú�â�Ô6Ó�á²Ù Ü©Ý«çÐ¾ Ú Ý â=è4ÕgÙ¢Ó Ü þsÒ�Ú Ý Ó ¾ æ

� Ò Ý Õ�Ò å Ó�ÔrÕµÛ�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�¾ Ú Ý Ó�ÔrÕ ä��¤ä �[��Ó:Ò�Ù Þ Ó�ÔrÕ û Ù Ü Û î�]}Ü ä î ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾ Ó�Ô Ü Ó�Ó�ÔrÕtã¡ä¨Õ Ö Õ ¾ � çÁÜ ä î �
Ú Ý â1Ó�ÔrÕµä Ö Ò Ý â«�,u�u±Û�Ò Þ Õ å Ò Ö Ó�ÔrÕµx ä ë ø æ�� Ý Ò/Ò î Û�Ú¢Ó:Õ ¾ Ó:Õ ¾ Ó�Ú × Ò Ý ã å Ö Ò × Ó�ÔrÕµÛ�Ò çrÖ Ó,� ×�Ü�Ö Ó�Ú Ü ÙìÒ å Ó�ÔÁÕ��
Õ Ý Ú¢Ò Ö
è�Ú Ö ÕgÛ�Ó:Ò Ö Ó�Ô Ü Ó�áìÒ ¾ Ú¢Ó ¾ Ó�Ô Ö Õ�Õ Ö ÕgÙ Ü Ó:Õ Þ Õ+êá�Ù Ü©ÝÁÜ Ó�Ú¢Ò ÝÐ¾ å Ò Ö Ó�Ô²Ú ¾ Ù Ü Û î Ò å ä Ü�Ö�Ý Ú Ý â}é ÷ Ñ ù Ó�ÔrÕ × Ú Ý Ú ×�çÁ× Û�Ò ×¡×�ç �
Ý Ú�Û Ü Ó�Ú�Ò Ý¦÷W× Ú Ý Û�Ò ×¡× ù áìÒ�Ù�Ú�Û+ã ßª÷ Ò ù Ü�à ÕgÙ�Ú�Õ å à ã�Ó�ÔrÕ ä	��ä �[��Û Ö Õ�äÊÓ�Ô Ü Ó�Ó�ÔrÕ û Ù Ü Û îc]}Ü ä î�¾m¾ ÔrÒ ç Ù ÞÃî/Ý Ò�ä
ä�Ô Ü Ó�Ó�ÔrÕtãÂä(Õ Ö Õ Þ Ò�Ú Ý â ß²Ü©Ý²Þâ÷ Ô ù á²Ú!Ù¢Ò©Ó ¾[Ý Ò©Ó�Ù!Ú î Ú Ý â¥Ó:Ò à Õ�Ó:Ò�Ù Þ ä�Ô Ü Ó[Ó:Ò Þ Ò}æ � Ò Ý Õ�Ò å Ó�ÔrÕ ¾ Õ�Õ+ê�á²Ù Ü©Ý²Ü Ó�Ú¢Ò ÝÐ¾
á Ö Ò á Ú Þ Õ ÞâÞqçÁÖ Ú Ý â<Ó�ÔrÕ�Ó Ö Ú Ü Ù(Ú ¾«á Õ Ö ã ¾�Ü Ó�Ú ¾ å Ü Û�Ó:Ò Ö ã Ü©ÝÁÞ Ü á�álÕ Ü�Ö Ó:Ò à Õ Ü å Ó:Õ Ö �8Ó�ÔrÕ�� å Ü Û�Ó ÖØÜ Ó�Ú¢Ò ÝÁÜ Ù�Ú¢ú Ü Ó�Ú�Ò ÝÐ¾ å Ò Ö
Ó�ÔrÕ�Û�Ò Ý Ó Ö Ò�Ù�Ù�Õ Ö�¾wÝ Ò©Ó Þ Ò�Ú Ý â<Ó�ÔrÕgÚ Ö ó,Ò à ä�ÔrÕ Ý å Ü Û�Õ Þ ä}Ú¢Ó�ÔgáìÒ ¾�¾ Ú à Ù¢Õ�Û�Ò çrÖ Ó,� ×¡Ü�Ö Ó�Ú Ü Ù Ü©ÝÁÞ ó Ü Ú�Ù�Ó:Õ Ö�×=¾ æHnµÚ á Õ Ý
Ó�Ô Ü Ó�Ó�ÔrÕ¡Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�¾4Ü Û î/Ý ÒBä�Ù¢Õ Þ â©Õ Þ Ó�Ô Ü Ó�Ó�ÔrÕ ä�ÖØ× ã ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾4Ý Õ á Õ Ö�¾ � ç²Ü ä î Õ Þ Ó�ÔrÕ Ö Ú�â�ÔmÓµÛ�Ò Þ Õ ¾µÜ©ÝÁÞ
Ô Ü©Þ�Ý Ò©Ó Þ Ò Ý Õ ¾ Ò å Ò Ö4× Ò Ý Ó�Ô ¾�ß Ó�ÔrÕ Ö Õ ×@ç½¾ Ó�Ô ÜBá Õ à Õ�Õ Ý Ò©Ó�ÔrÕ Ö Û�Ò ×¡×�çÁÝ Ú�Û Ü Ó�Ú¢Ò Ý Û�Ô Ü©ÝÁÝ ÕgÙ ¾ Ó�Ô Ü Ó4Û�Ò ç Ù Þ Ô ÜBá Õ
à Õ�Õ Ý�çÐ¾ Õ Þ�à Õ ¾ Ú Þ Õ ¾ªÖ Õ Ü ÙÇ�8Ó�Ú × Õ ÖØÜ©Þ Ú¢ÒwÛ�Ò ×¡×�çÁÝ Ú!Û Ü Ó�Ú¢Ò Ý Ó:Ò Ö Õ × Õ Þ ã�Ó�ÔÁÚ ¾�¾ Ú¢Ó çÁÜ Ó�Ú�Ò Ý5ß:¾ Ò«Ó�ÔrÕ × Ú Ý Û�Ò ×¡× álÒ�Ù!Ú�Û+ã
Ú ¾¡Ý Ò©Ó Ü©Ý�Ü©Þ Õg� çÁÜ Ó:Õ�Õ+ê�á²Ù Ü©Ý²Ü Ó�Ú¢Ò Ý æ ä}Ö â ç Ú Ý âñÓ�Ô Ü Ó�Ó�ÔrÕ�á²Ú�Ù¢Ò©Ó ¾Â¾ ÔÁÒ ç Ù Þ±î
Ý ÒBä ä�Ô Ü Ó¡Ó�ÔrÕtã±ä¨Õ Ö Õ Þ Ò�Ú Ý âãÚ ¾
¾ Ú × á²Ù�ã Ü©Ý�Ü�à5Þ Ú�Û Ü Ó�Ú�Ò Ý Ò å Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ú�Ù�Ú�Ó_ã ßrÜJ¾ Ú ¾ Ó�ÔrÕ Ü�Ö â çÁ× Õ Ý Ó}Ó�Ô Ü Ó�á�Ú�Ù¢Ò©Ó ¾�Þ Ú Þ�Ý Ò©Ó�Ù�Ú î Õ à ÕgÚ Ý â¡Ó:Ò�Ù Þ ä�Ô Ü Ó
Ó:Ò Þ Ò}æ ä Þ ÚÇòlÕ Ö Õ Ý Ó�áìÕ Ö�¾ áìÕgÛ�Ó�Ú á Õ ß�Ü©Ý²Þ Ò Ý Õ�Ó�Ô Ü Ó�Ù�Ú î ÕgÙ�ã Ü áqá²Ù�Ú�Õ ¾ Ó:Ò Ü Ù!Ù�Ó�ÔrÕ�Û�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Ö�¾�ß ä ÜJ¾ á Ö Ò á Ú Þ Õ Þ à ã
Ó�ÔrÕ<�/Ó Ü ò � Õ Ü áìÒ ÝÐ¾ è�Ú Ö ÕgÛ�Ó:Ò Ö ä�ÔÁÒÃÓ:Õ ¾ Ó�ÚÇ��Õ Þ Ó�Ô Ü ÓÀv:urÒ Ö�Ü ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ögß Ú å ÔÁÕDr ¾ â©Ò�Ú Ý âÃÓ:Ò 5 Ü�î Ô ç5ß �r × Ý Ò©Ó
Ó�Ô Ü Ó�Û�Ò Ý Û�Õ Ö�Ý Õ Þ Ü�à Ò ç Ó�ÔÁÚ × â©Ò�Ú Ý â à Õtã©Ò ÝÁÞ Ó�Ô Ü Ótæµ�
Ò ß ��r × Ý Ò©Ó Ö Õ Ü Ù�Ù�ã�Û�Ò Ý Û�Õ Ö�Ý Õ Þ Ü�à Ò ç Ó}Ô ÜBá Ú Ý â Ü©Ý u�� Ñ v
Ý Õ�Õ Þ Ú Ý â¥Ó:Ò�Ú Þ Õ Ý Ó�Ú å ã�Ó�ÔÁÚ ¾ â ç ã�æ�w[s Ñ v u t



�m� Ñ �~ªz}�®{wy[ys�,�4�(�¥~§{}�4{}����¯/��¯±°�¯
�� Ò ¯�~²{ Ó | Ñ�Ò©£

x[ÔÁÕ�å�Ú ¾�¾ Ú¢Ò Ý � Ö Õ�ä��Ò ×¡×¡Ü©ÝÁÞ Õ Ö Ô Ü©Þ á Ö Ò á Ú Þ Õ Þ Ó�ÔÁÕwÛ Ö Õ�ä.r ¾[× Ò Ö�Ý Ú Ý â àÁÖ Ú�Õ�� Ý â}æ ] Õ ¾ áìÕ Ý Ó ¾ Ò × ÕµÓ�Ú × Õ
â©Ò�Ú Ý â·Ò á Õ Ö Ó�ÔrÕ Ü Û�Ó�Ú á Ú¢Óëã î Ò�ä ¾ ÔrÕ�Õ�Ó ß ä�ÔÁÚ�ÛØÔÃÙ�Ú ¾ Ó:Õ Þ�Ü Ù�Ù5Ó�ÔrÕ å Ö Ú¢Õ ÝÁÞ Ù�ã Ü Ú Ö Û Ö�Ü å Ó î ã
Ú Ý â·Ú Ý Ó�ÔrÕ�ë�þ¨� Ó�Ô Ü Ó ÞÁÜ ã ß
Ó�ÔrÕgÚ Ö Û Ü Ù�Ù ¾ Ú�â Ý½¾�ß'Ü©ÝÁÞ Ó�ÔrÕ¡Ó�Ú × Õ ¾ Ó�ÔrÕtãñä(Õ Ö Õ ¾ Û�ÔrÕ Þ�ç Ù¢Õ Þ Ó:Ò�Õ Ý Ó:Õ Ö Ó�ÔrÕ�x ä ë ø æ ä Û�Û�Ò Ö�Þ Ú Ý â�Ó:ÒÃþ(Ú�áìÕ Ö�÷ à�ç Ó
Ý Ò à Ò Þ ã<ÕgÙ ¾ Õ × Õ Ý Ó�Ú¢Ò ÝÐ¾ Ú¢Ó ù ß ÔÁÕ å Ü Ú�Ù¢Õ Þ Ó:Ò Ý Ò©Ó:Õ�Ó�ÔrÕ�ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾�ß Õ á Õ Ý Ó�ÔÁÒ ç â�ÔñÓ�ÔrÕgÚ Ö Û Ü Ù�Ù ¾ Ú�â ÝÐ¾}Ü©Ý²Þ Ó�ÔrÕgÚ Ö
�,usu§Ú Ý å Ò ÖØ×¡Ü Ó�Ú¢Ò Ý Ô Ü©Þ<à Õ�Õ Ý ä Ö Ú¢Ó:Ó:Õ Ý Ò Ý Ó�ÔrÕ ×�Ü�Ö â�Ú Ý Ò å ÔÁÚ ¾ î Ò�ä ¾ ÔrÕ�Õ�Ótæ

x[ÔÁÕ ¾ Ô Ü©Þ ÒBäÊÛ Ö Õ�ä Ü Ù�ä Ü ã ¾ î Õ�ää�Ú¢Ó�Ô Ý Õ�ä�Û Ö Õ�ä ¾ Ò Ý Ó�ÔrÕgÚ Ö � Ö�¾ Ó Þ²Ü ã�Ú Ý ë�þ¨� ß�à�ç Ó[Ó�ÔÁÕ«Ó ÜJ¾:î Ò å Ó�ÔÁÕ ¾ Õ
Ú ÝÐ¾ Ó ÖUç Û�Ó:Ò Ö�¾�Þ Ò/Õ ¾�Ý Ò©Ó ¾ Õ�Õ × Ó:Ò¡Ô ÜBá Õ à Õ�Õ Ý ä¨ÕgÙ�Ù Þ Õ�� Ý Õ Þ æ ä Ó3Ó�ÔrÕ�Ó�Ú × Õ�Ò å Ó�ÔrÕ ¾ ÔÁÒ6Ò©Ó Þ Ò�ä Ý5ß Ò Ý Õµä ÜJ¾ Ú Ý Ó�ÔrÕ
â Ü Ù�Ù¢Õtã v,Ó Ü�î Ú Ý â Üµà²Ö Õ Ü�î w Ü©ÝÁÞ Ó�ÔrÕ[Ò©Ó�ÔrÕ Ö ä(Õ Ý Ó à²Ü Û î Ó:Ò�Ó�ÔrÕ�Û Ö Õ�ä Ö Õ ¾ Ó Ü�Ö Õ Ü
ß6Ö Õ Ü©Þ�Ü�à Ò/Ò î�ß/Ü©ÝÁÞ Ó:Ò/Ò î¥ÜwÝÁÜ áIæ
x[ÔrÕ ¾ Ó Ü ò�ä¨Õ Ü áìÒ ÝÐ¾�Þ Ú Ö ÕgÛ�Ó:Ò ÖBß ä�ÔÁÒ«ä ÜJ¾�ÜJ¾ Ù¢Õ�Õtá<Ú Ý Ó�ÔÁÕ à�Ü Û î Ò å Ó�ÔrÕ ä	�¤ä �[� ß
ÞqçrÖ Ú Ý â�Ó�ÔrÕ�Û�Ò çrÖ Ó,� ×¡Ü�Ö Ó�Ú Ü Ù�Ò å
Ó�ÔrÕ��/Õ Ý Ú¢Ò Ö è4Ú Ö ÕgÛ�Ó:Ò Ö Ó:Õ ¾ Ó�ÚÇ�²Õ Þ Ó�Ô Ü Ó4Ô²Ú ¾ á çÁÖ áìÒ ¾ ÕµÒ Ý Ó�ÔÁÕ × Ú ¾�¾ Ú¢Ò Ý ä ÜJ¾ Ó:Ò à Õ�Ó�ÔrÕÀv Ü©ÝÐ¾ ä¨Õ Öµ×¡Ü©Ý5ß w�ó çÐ¾ Ó[Ó:Ò
Ü©ÝÐ¾ ä¨Õ Ö�Ü©Ý ã�� ç Õ ¾ Ó�Ú¢Ò ÝÐ¾ Ó�ÔrÕtã × Ú�â�Ô6Ó�Ô Ügá Õ�æ«x�ÔÁÚ ¾ ä ÜJ¾µÜ áìÕ Ö Ú¢Ò Þ Ò å á Õ Ö ã�Ù�Ú�Ó:Ó�Ù¢Õ Ü Û�Ó�Ú á Ú¢Óëã�Ú Ý Ó�ÔrÕ Ü�Ö Õ ÜÎ÷ Ò Ý Ù�ã
Ó�ÔrÕ[Ó�ä(Ò¥u�� Ñ v ¾ ä(Õ Ö Õ ¾9ç áqáìÒ ¾ Õ Þ Ó:Ò à Õ[Ú Ý Ó�ÔrÕ�x ä ë ø ù Ü©ÝÁÞ Ó�ÔrÕ ¾ Ô Ü©Þ ÒBä®Û Ö Õ�ä × Õ ×«à Õ Ö�¾�×¡Ü ã¡Ô Ügá Õ}Ó�ÔrÒ ç â�Ô6Ó
Ó�ÔrÕgÚ Ö[Ü©ÞÁá Ú�Û�Õwä ÜJ¾[Ý Ò©Ó Ý Õ�Õ Þ Õ Þ�Ü Ó�Ó�Ô Ü Ó[Ó�Ú × Õ�æ

� ÔrÕ Ý Ó�ÔrÕ ¾ Ó Ü òâä¨Õ Ü áìÒ ÝÐ¾�Þ Ú Ö ÕgÛ�Ó:Ò Ö ä¨Õ Ý Ó à²Ü Û î Ó:Ò�Ó�ÔrÕ Ö Õ ¾ Ó Ü�Ö Õ Ü
ß Ó�ÔÁÕwÒ Ý Ù�ã ¾ ã ×«à Ò�Ù Þ Ú ¾ á²Ù Ü ã©Õ Þ Ò Ý Ó�ÔrÕ
¾ Û�Ò�áìÕ ¾ Ò å Ó�ÔrÕ ä��¤ä �[�ÂÛ�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�¾ ä ÜJ¾ Ó�ÔÁÕ4Ò Ý Õ å Ò Ö Ó�ÔrÕ�ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾µ÷ Ø¤Ø�ÚDÛ ù ß ä�ÔÁÚ�ÛØÔ·Ó�ÔÁÕtã·Ó�ÔrÒ ç â�ÔmÓ�ä¨Õ Ö Õ
â©Ò�Ú Ý â�Ó:ÒH5 Ü�î Ô ç Ò Ý Ù�ã�æ

û ÕgÛ Ü�çÐ¾ Õ ×¡Ü©Ý ãÂÒ å Ó�ÔrÕ Þ ã ¾ å çÁÝ Û�Ó�Ú¢Ò ÝÁÜ Ù Ü Û�Ó�Ú�Ò ÝÐ¾ Ò å Ó�ÔrÕ«Û Ö Õ�ä �Dß�� Û�Ò Ý å Ò Ö�× Ó:Ò·Ó�ÔrÕ�Õ ¾ Ó Ü�à Ù!Ú ¾ ÔrÕ Þ á Ö�Ü Û�Ó�Ú�Û�Õ
÷ Õ�æ â}æ ß²Ý Ò©Ó[Ô Ü©ÝÁÞ Ú Ý â«Ò�ò ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾ Ó:Ò�Ó�ÔrÕ�x ä ë ø Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö ù ß Ú¢Ó¨Ú ¾ ç²Ý Û�Ù¢Õ Ü�Ö ä�Ô Ü Ó Þ Ú¢òlÕ Ö Õ Ý Ó Ö Õ ¾9ç Ù¢Ó × Ú�â�Ô6Ó
Ô ÜBá Õ�Ò
Û�Û çrÖ�Ö Õ Þ Ú å Ó�ÔrÕ ¾ Ô Ü©Þ Ò�ä Û Ö Õ�ä Ô Ü©Þ�à Õ�Õ Ý Ú Ý á�Ù Ü Û�Õ�æ urÒ Ö Õ+ê Ü©× á²Ù¢Õ ß Ó�ÔrÕ ¾ Ó Ü ò � Õ Ü áìÒ Ý è�Ú Ö ÕgÛ�Ó:Ò Ö
Ó:Õ ¾ Ó�ÚÇ��Õ Þ Þ�çrÖ Ú Ý â�Ó�ÔrÕ�ÔrÕ Ü�Ö Ú Ý â ¾4Ü©ÝÁÞ Ó Ö Ú Ü Ù�Ó�Ô Ü ÓµÔrÕ¥Ô Ü©ÞÔ¾ Õ�Õ Ý ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾ Ò ç Ó4Ú Ý Ó�ÔÁÕ1x ä ë ø à Õ å Ò Ö Õ ß á ÜJ¾ Ó
5 Ü�î Ô ç�ß�à�ç Ó4ÔrÕ Ö Õ Ü Ù�Ù�ã Þ Ú ÞÃÝ Ò©Ó å Õ�ÕgÙ�Ú¢Ó}ä ÜJ¾�Ý ÕgÛ�Õ ¾�¾�Ü�Ö ãÃÓ:Ò àÁÖ Ú¢Õ å Û Ö Õ�ä ¾4Ü�à Ò ç Ó4Ó�ÔrÕ=è4ÕgÙ¢Ó Ü þsÒ�Ú Ý Ó ¾ ã ¾ Ó:Õ × Ó:Ò
Þ Õ�Ó:Õ Ö�× Ú Ý Õ Ü ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö r ¾[Þ Õ ¾ Ó�Ú ÝÁÜ Ó�Ú¢Ò Ý s Ñ v u tvæ ì/ì

�ñÆÁ¾;ÚË¼'¹�Ú?�¼'À�º�Ä�Æ�Üµ¿½¾rÈ�Æ�ÉÐÏ·¼'¹�º©À�¼'¿
]�Ê#ÆqÍ	d/?�\#Æ}ÀedmÏ]ÉLÊLÀef¨É[Å�Æ�Å�K�Égf¨Ë�À�h�Á�¿]Ð x�ÔÁÚ ¾ Ù�Õ á ÕgÙ�Ò å Ó�ÔÁÕ Ü Û�Û�Ú Þ Õ Ý Ó Ü©ÝÁÜ Ù�ã ¾ Ú ¾ á Ö Ò á Ú Þ Õ ¾·Ü©Ý Ú Ý Ó:Õ Ö Õ ¾ Ó�Ú Ý â
Õ+ê Ü©× á²Ù¢Õ1Ò å Ó�ÔrÕ Þ ÚÇòìÕ Ö Õ Ý Û�Õ à Õ�Ó½ä¨Õ�Õ Ý á Ö Õ ¾ Û Ö Ú à Õ Þ á Ö Ò
Û�Õ ÞqçrÖ Õ ¾4Ü©ÝÁÞ Õ ¾ Ó Ü�à Ù!Ú ¾ ÔrÕ Þ á Ö�Ü Û�Ó�Ú�Û�Õ ß Ó�ÔrÕ Ü©ÞÁÜ á²Ó Ü Ó�Ú¢Ò Ý
Ò å á Ö Ò/Û�Õ Þ�çrÖ Õ ¾ Ò á Õ Ö Ó�Ú × Õ ß(Ü©ÝÁÞ × Ú�â Ö�Ü Ó�Ú¢Ò Ý Ó:ÒBä Ü�Ö�Þ Ó�ÔrÕ à Ò çÁÝÁÞ²Ü�Ö Ú¢Õ ¾ Ò å ¾�Ü å Õ à ÕgÔ ÜBá Ú¢Ò Ö æ û ÕgÛ Ü�çÐ¾ Õ<Ò å Ó�ÔrÕ
×¡Ü©Ý ã¦ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö¡× Ú ¾�¾ Ú¢Ò ÝÐ¾ Ó�Ô Ü Ó ÖØÜ©Ý å Ö Ò × è4Ú�ã Ü�Ö�à²Ü�î Ú Ö Ó:ÒV5 Ü�î Ô ç§Ü©Ý²Þ±à²Ü Û îlß Ó�ÔrÕ�Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�¾ Ó:Õ ¾ Ó�Ú¢�²Õ Þ
Ó�Ô Ü Ó4Ú¢Ó Þ Ú Þ<Ý Ò©Ó ¾ Õ�Õ × ä(Ò Ö Ó�Ô Ô Ü©ÝÁÞ Ú Ý â¥Ó�ÔrÕ × Ò�ò Ü©Ý²ÞA¾ ä�Ú�Ó�Û�ÔÁÚ Ý â1Ó�ÔÁÕ × Ò á Õ Ö Ó:Ò·Ó�ÔrÕ«x ä ë ø å Ö Õg� ç Õ Ý Û+ã å Ò Ö
Ò Ý Ù�ã Ü å Õ�ä × Ú Ýç Ó:Õ ¾ æ í ¾ Ó Ü�à Ù�Ú ¾ ÔrÕ Þ á Ö�Ü Û�Ó�Ú�Û�Õ ÷ î Õ�Õtá�Ú Ý â�Ó�ÔrÕwÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾�ç²ÝÁÞ Õ Ö Ó�ÔrÕ�Û�Ò Ý Ó Ö Ò�Ù�Ò å Ó�ÔrÕ�Õ ÝÁÖ Ò ç Ó:Õ
Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö Ú Ý½¾ Ó:Õ Ü©Þ Ò å Ô Ü©ÝÁÞ Ú Ý â�Ó�ÔÁÕ × Ò�òÂÓ:Ò�Ó�ÔrÕ3x ä ë ø Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö ù Ü áqáìÕ Ü�Ö Õ Þ Ó:Ò à Õ ¾�Ü å Õ çÁÝ Ó�Ú�Ù/Ó�ÔrÕ ÞÁÜ ã«Ó�ÔrÕ
ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾ r à ÕgÔ ÜBá Ú�Ò Ö}Þ ÚÇòìÕ Ö Õ Þ å Ö Ò × Ý Ò Ö�×�Ü Ù ß Ó�Ô Ü Ó�Ú ¾�ß Ó�ÔrÕtã ¾ Ó Ü ã©Õ Þ Ù¢Ò Ý â©Õ Ö Ú Ý Ó�ÔrÕ«x ä ë øÊÜ©ÝÁÞ�á Õ Ý Ó çÁÖ Õ Þ
à Õtã©Ò ÝÁÞ�Ü å Õ�ä × Ú�Ù¢Õ ¾ Ú ÝÐ¾ Ú Þ Õ¨Ó�ÔrÕ à Ò ç²ÝÁÞÁÜ�Ö Ú¢Õ ¾ æ í ¾ Ó Ü�à Ù�Ú ¾ ÔÁÕ Þ á ÖØÜ Û�Ó�Ú�Û�Õ Ý Ò�Ù¢Ò Ý â©Õ Ö�ÜJ¾�¾9çrÖ Õ ÞÂ¾�Ü å Õ�Ó_ã çÁÝÁÞ Õ Ö Ó�ÔÁÕ ¾ Õ
Û�Ò ÝÁÞ Ú�Ó�Ú¢Ò ÝÐ¾ æ ä Û�Ò × á²Ù�Ú�Û Ü Ó�Ú Ý â å Ü Û�Ó:Ò Ö Ú Ý Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ówä ÜJ¾ Ó�ÔrÕ çÁÝ Ú á Õ Ö�¾�Ü Ù × Ú ¾9çÁÝ²Þ Õ Ö�¾ Ó Ü©ÝÁÞ Ú Ý â�Ò å Õ Ü ÛØÔ Ò å
Ó�ÔrÕwÛ�Ò Ý Ó Ö Ò�Ù�Ù�Õ Ö�¾ r Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ú�Ù�Ú�Ó�Ú¢Õ ¾ ä�Ú¢Ó�Ô Ö Õ ¾ áìÕgÛ�Ó[Ó:Ò¡Ó Ö�Ü Û î Ú Ý â ä�Ö�× ã<ÔrÕgÙ�Ú�Û�Ò�á²Ó:Õ Ö�¾ æ

� Ý Ò6Ò î�¾9ç â�â©Õ ¾ Ó ¾ Ó�Ô Ü Ó3Ó�ÔrÕ âWß ® ���Dâ�â�Ý Ò Ö�× Û�Ò Ý Ó Ö Ú à�ç Ó:Õ Þ Ó:Ò�Ó�ÔrÕ ä	�¤ä �[�ÂÛ Ö Õ�ä.r ¾ â©Õ Ý Õ Ö�Ü Ù Ö ÕgÙ ç Û�Ó Ü©Ý Û�Õ
Ó:Ò�Õ Ý å Ò Ö Û�Õ ÖUç Ù¢Õ ¾�ß Û�Ò Ý Ó Ö Ú à[ç Ó:Õ Þ Ó:Ò ä��¤ä �[� Ý Ò©Ó4Û�Ò Ö�Ö ÕgÛ�Ó�Ú Ý â í Ü â�Ù�Õ1u�Ù�Ú�â�Ô6Ó�r ¾ Ú × á Ö Ò�áìÕ Ö å�Ò Þ Õw�[Û�Ò Þ Õ ß5Ü©ÝÁÞ
Þ Ú ¾ Û�Ò çrÖ�Ü â©Õ Þ Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�¾ å Ö Ò × á çÐ¾ ÔÁÚ Ý â�ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö á�Ú�Ù¢Ò©Ó ¾ Ó:Ò�Ó�ÔÁÕ¥x ä ë ø å Ö Õg� ç Õ Ý Û+ã�ä�ÔÁÕ Ý Ó�ÔÁÕtã�Õ Ý Ó:Õ Ö Õ Þ
� Ö�Ü � à ÕgÛ Ü�çÐ¾ Õ�Ó�ÔrÕtã�ä(Õ Ö Õ Ö ÕgÙ ç Û�Ó Ü©Ý Ó[Ó:Ò ¾�Ü ã × Ò Ö ÕµÓ�Ô Ü©Ý�Ü�àP¾ Ò�Ù ç Ó:ÕgÙ�ã Ý ÕgÛ�Õ ¾�¾�Ü�Ö ã�æ

ä Û�Û�Ò Ö�Þ Ú Ý â¡Ó:Ò<� Ý Ò6Ò îlß Ó�ÔrÕ Ö Õwä¨Õ Ö Õ Ü Ù ¾ Ò Ý Ò¡Õ+ê�á²Ù�Ú!Û�Ú¢Ó3Ò Ö ä Ö Ú¢Ó:Ó:Õ Ý á Ö Ò/Û�Õ Þ�çrÖ Õ ¾3Ö Õtâ Ü�ÖØÞ Ú Ý â¡Ó�ÔÁÕ«Û�Ò Ý Ó Ö Ò�Ù'Ò å
ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾ æ ] Õ ¾ Ó Ü Ó:Õ ¾ Ó�Ô Ü Ó ÖØÜ©Þ Ú¢ÒÃÛ�Ò Ý Ó Ü Û�Ó¥ä�Ú¢Ó�ÔãÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾ ä ÜJ¾ Ù¢Ò ¾ Ó å Ö Õg� ç Õ Ý Ó�Ù�ã ß'à�ç Ó�Ó�ÔrÕ Ö Õ·ä(Õ Ö Õ Ý Ò
ñkñ 0qþ+ÿ¯ú�ö���õ��¨ÿ;óUô%õvö÷ùûú��qù���õ��¨ÿU���¨ó���ù	m�ô%üvÿ,m;��ö���ú¨ù�õqô%ùûútõküvö�'���õvÿ[õvù�õ��¨ö����só9ükõvöýô,�¨øýóUü[ó�ô%ô¯ö���ÿ¯útõ	��mLÿ;ô/ó�ú�õ_ó*+ÿ;ó��þ�ó�útõ_ó��ÿ;ù�sõ���ÿ

ó�ô%ô¯ö���ÿ¯útõIö÷ú�þ+ÿ��©õvö��+ó9õvöýù�ú�õvù¤��ÿ%ü��íùUü���ó¤�vó=�íÿ%õ���ó����uö÷õIù�ú�õ���ÿ�ù��ÿ%ü_óUõvö÷ùûú�ù�õ���ÿ/�����©õvÿ��ðóUú���ö���ÿ¯útõvö�������ù�õvÿ%ú�õvöýóUø�ö����uüvùUþûÿ���ÿ¯útõ��� 
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á Ö Ò
Û�Õ ÞqçrÖ Õ ¾ Ó:Ò å Ò�Ù�Ù¢Ò�ä ä�ÔrÕ Ý Ó�ÔÁÚ ¾ Ò
Û�Û çrÖ�Ö Õ Þ æª� Ý Û�Ò Ý Ó Ö�ÜJ¾ Ó ß þ(Ú�áìÕ Ö Û�Ù Ü Ú ×S¾ Ó�ÔrÕ ä	��ä �[�ÂÒ�álÕ ÖØÜ Ó�Ú¢Ò ÝÐ¾3×¡Ü©ÝçÁÜ Ù
¾�Ü ã ¾ é

v ] ÕgÙ�Ú�Û�Ò�á²Ó:Õ Ö�¾�Ü�Ö Õ Ü ÔÁÚ�â�Ô§Ú Ý Ó:Õ Ö Õ ¾ Ó¡Ó Ö�Ü Û î�Ü©Ý²Þf¾ ÔrÒ ç Ù Þ¦à Õ�Ô Ü�Ö�Þ Û�Ò�á²Ú�Õ Þ Õ á Õ Ö ã¦� á Õ × Ú Ýjç Ó:Õ ¾
Ú Ý Ó çrÖ�î Õtã Ü©ÝÁÞ Õ á Õ Ö ããÓ½ä¨Ò × Ú Ýjç Ó:Õ ¾ Ú Ý � ÖØÜ ��æÃx�ÔrÕ ¾ Õ·Û�Ò/Ò Ö�Þ Ú ÝÁÜ Ó:Õ ¾[¾ ÔrÒ ç Ù ÞÎà Õ Ö ÕgÛ�Ò Ö�Þ Õ Þ Ú ÝâÜ
¾ álÕgÛ�Ú Ü ÙrÙ¢Ò�â à Ò6Ò îlß�à ÕgÛ Ü�çÐ¾ Õ Ö�Ü©Þ²Ü�Ö Û�Ò Ý Ó Ü Û�Ó(ä�Ú¢Ó�Ô�ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾ Ú ¾ Ù¢Ò ¾ Ó Ü©ÝÁÞ Ó�ÔrÕ Ö�Ü©ÞÁÜ�Ö ¾ ã ×«à Ò�Ù¢Ò�â�ã
s ��ß�� t!Û Ü©Ý�à Õ ¾9çÐ¾ álÕ Ý²Þ Õ Þ w�s Ñ v u tvæ

x[ÔrÕ Ö Õ�Ú ¾¥Ý ÒñÚ Ý å Ò Ö�×¡Ü Ó�Ú�Ò Ý Ú Ý Ó�ÔrÕ!á çrà Ù�Ú�Û�Ù�ã Ügá�Ü Ú�Ù Ü�à Ù�Õ�á Ü�Ö Ó ¾ Ò å Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó Ö ÕtálÒ Ö Ó Ü�à Ò ç Ó Ü©Ý ã ¾ áìÕgÛ�Ú Ü Ù
Ù¢Ò�â à Ò/Ò î Ò Ö ä}ÔrÕ�Ó�ÔrÕ ÖÍ¾9ç Û�Ô Ü á Ö Ò/Û�Õ Þ�çrÖ Õ�ä ÜJ¾}Ý Ò Ö�×¡Ü Ù!Ù�ã å Ò�Ù�Ù¢ÒBä¨Õ Þ æ

]�Ê#ÆqÏ]Ï~\	f�ÆqÀed¤Æ�Ê<Í¨]�Ê#Ï]ÉLÊ<¿uË¦¿tÀ�dÊLÀ��CdÊLÀuÆ[Å��×É;Íid�Å�¿]Ð � Ý â©Õ Ý Õ Ö�Ü Ù ß Ó�ÔrÕ ä	�¤ä �[�<Û Ö Õ�ä ÷WÜ©ÝÁÞ Ó�ÔrÕ ä � í�ù
¾ Ô Ü�Ö Õ Þ Ó�ÔrÕ4Û�Ò ×¡× Ò Ý·á Ú¢Õ�ä®Ó�Ô Ü Ó(ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö¨Ü Û�Ó�Ú á Ú�Ó�Ú¢Õ ¾ ä¨Õ Ö Õ Ý Ò©Ó Ü©Ý Ú Ý Ó:Õtâ ÖØÜ Ù�á Ü�Ö Ó�Ò å ë�þ¨� Ü Ú Ö Ò�áìÕ Ö�Ü Ó�Ú�Ò ÝÐ¾ æ
x[ÔrÕ Ö Õ�ä ÜJ¾¨Ü Ù ¾ Ò Ü1× Ú ¾UçÁÝÁÞ Õ Ö�¾ Ó Ü©ÝÁÞ Ú Ý â Ü�à Ò ç Ó¨ä�ÔÁÚ�ÛØÔSá Ö Ò á Ú ¾ Ú¢Ò ÝÐ¾ Ò å Ó�ÔrÕ ä x}ë Ü áqá²Ù�Ú�Õ Þ Ó:Ò ä�Ö�× ã�ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö
Ü Û�Ó�Ú á Ú¢Ó�Ú¢Õ ¾ æ

å�Ò ¾ Ó¥Ò å Ó�ÔrÕ�áìÕ�Ò�á²Ù¢Õ·Ú Ýmá Ò�Ù á Õ Þ Ú Ý Ó�ÔrÕ<Û�Ò Ý Ó Ö Ò�Ù(Ò å Ó�ÔrÕ�u�� Ñ v ¾ ä¨Õ Ö Õ çÁÝÁÜ ä Ü�Ö Õ�Ò å Ó�ÔÁÕ�á Ö Õ ¾ Õ Ý Û�Õ�Ò å Ó�ÔrÕ
û Ù Ü Û î�]}Ü ä îd¾ Ú Ý Ó�ÔrÕwx ä ë ø Ó�Ô Ü Ó Þ²Ü ã ß Ó�ÔrÕ«Ù¢Ò Ý Õ�Õ+ê
Û�Õtá²Ó�Ú¢Ò Ý áìÕ Ö Ô Ü á ¾[à ÕgÚ Ý â�Ó�ÔÁÕwÕ ÝrÖ Ò ç Ó:Õ«Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö ä�ÔrÒ
î
Ý Õ�ä�Ó�ÔrÕtã¡ä¨Õ Ö Õ�Ó�ÔrÕ Ö Õ à�ç Ó Ü áqá Ü�Ö Õ Ý Ó�Ù�ã�Ó�ÔrÒ ç â�Ô6Ó�Ó�ÔrÕtã¡ä¨Ò ç Ù Þ�¾ Ó Ü ã Ü Ó�Ó�ÔrÕ à Ò ç²ÝÁÞÁÜ�Ö Ú¢Õ ¾ Ò å Ó�ÔrÕ�x ä ë ø Ü©ÝÁÞ
Ó�Ô çÐ¾ ä(Õ Ö Õ å Ü�Ö å Ö Ò × Ó�ÔrÕgÚ Ö3Ü Û�Ó çÁÜ Ù'Ù¢Ò/Û Ü Ó�Ú�Ò Ý<Þ Õ�Õtá<ä�Ú¢Ó�ÔÁÚ Ý Ú¢Ótæ�x�ÔrÕµx ä ë ø Û�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Ö Ó:Õ ¾ Ó�ÚÇ�²Õ Þ Ó�Ô Ü Ó[ÔrÕ�Ô Ü©Þ
Ý Õ á Õ Ö Ó Ü Ù î Õ Þ Ó:Ò�Ó�ÔÁÕ û Ù Ü Û î@]}Ü ä î�¾ é¡urÒ�Ù�Ù¢Ò�ä�Ú Ý âÃÓ�ÔrÕgÚ Ö Ó½ä¨Ò ÛØÔrÕgÛ î �½Ú ÝÐ¾ ä�Ú¢Ó�ÔâÓ�ÔrÕ�Õ ÝÁÖ Ò ç Ó:ÕÂÛ�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Ögß Ó�ÔrÕ
ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾ Ô Ü©Þ Ö Õ ×¡Ü Ú Ý Õ Þ Ò Ý Ó�ÔrÕ¥Õ ÝrÖ Ò ç Ó:Õ å Ö Õg� ç Õ Ý Û+ã ÷WÜJ¾ ä ÜJ¾ Ó�ÔrÕ ç½¾9çÁÜ Ù ßìÜ Û�Û�ÕtáÁÓ:Õ Þ á ÖØÜ Û�Ó�Ú�Û�Õ ù ß Õ á Õ ÝÎÜJ¾
Ó�ÔrÕtã î Õ�ä Þ Õ�Õtá Ú Ý Ó:Ò�Ó�ÔrÕ�x ä ë ø æ

x[ÔÁÕ�Õ ÝrÖ Ò ç Ó:Õ�Û�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Ögß ä�ÔrÒâÔ Ü©Þ�à Õ�Õ Ý Ú Ý Û�Ò Ý Ó Ü Û�ÓÂä�Ú¢Ó�Ô§Ó�ÔÁÕ û Ù Ü Û îj]4Ü ä î�¾�ß Ô Ü©Þ®Ü©Ý Ú Ý²Ü Û�Û çrÖ�Ü Ó:Õ
× Ò Þ ÕgÙlÒ å ä�ÔÁÕ Ö Õ}Ó�ÔÁÕ�ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ ä¨Õ Ö Õ�æ � ÔrÕ Ý Ó�ÔrÕ û Ù Ü Û îk]}Ü ä î á�Ú�Ù¢Ò©Ó ¾ Ò Ö Ú�â�Ú Ý²Ü Ù�Ù�ã Ö ÕtáìÒ Ö Ó:Õ Þ Ó�ÔrÕgÚ Ö Ó Ü�î Õ�Ò�ò
å Ö Ò × Ó�ÔrÕ ä}Ö�× ã�å Ú�Ù�Ú�Ó Ü�Ö ãÂ�¨Ò/Ò Ö�Þ Ú ÝÁÜ Ó�Ú¢Ò Ý �¨Õ Ý Ó:Õ Ö}Ü Ól5 Ü�î Ô ç5ß Ó�ÔrÕtãÂÛ�Ò Ý Ó Ü Û�Ó:Õ Þ Ó�ÔrÕwÕ ÝrÖ Ò ç Ó:Õ�Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö4Ü©ÝÁÞ
¾�Ü Ú Þ Ó�ÔrÕtããä¨Õ Ö Õ à Ò ç²ÝÁÞ å Ò Ö á ß�âN� æñx[ÔrÕ·Õ ÝrÖ Ò ç Ó:Õ�Û�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Ö�Þ Ú ÞãÝ Ò©Ó î
Ý ÒBä Ó:Ò�ä}Ô Ü Ó1Û�Ú�Ó_ããÓ�ÔrÕ�Û Ü Ù�Ù ¾ Ú�â Ý
á ß�âN��Ö Õ å Õ Ö�Ö Õ ÞÎÜ©Ý²ÞãÞ Ú ÞñÝ Ò©ÓµÓ Ö ã Ó:ÒÃÙ¢Ò/Ò î¤ç áÎÓ�ÔÁÚ ¾ Ú Ý å Ò Ö�×�Ü Ó�Ú¢Ò Ý æ¡ë4Ó�ÔrÕ Öw× Õ ×«à Õ Ö�¾ Ò å Ó�ÔrÕ¡Û Ö Õ�ä Ü Ù ¾ ÒÃÔ Ü©Þ
Ú ÝÁÜ Û�Û çÁÖ�Ü Ó:Õ × Ò Þ ÕgÙ ¾ Ò å Ó�ÔrÕgÚ Ö�Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ú�Ù�Ú�Ó�Ú¢Õ ¾�ß�ÜJ¾¨Þ Õ ¾ Û Ö Ú à Õ Þ Ú Ý Ó�ÔrÕ Ý Õ+ê/Ó ¾ ÕgÛ�Ó�Ú¢Ò Ý æ�x[ÔrÕ û Ù Ü Û î�]4Ü ä î á�Ú�Ù¢Ò©Ó ¾
Û�Ù¢Õ Ü�Ö Ù�ãâÓ�ÔrÒ ç â�Ô6Ó¥Ó�ÔrÕ ä	��ä �[� ä ÜJ¾ Ó Ö�Ü Û î Ú Ý âñÓ�ÔrÕ × Ü©ÝÁÞ±Ü Ù ¾ ÒñÓ�ÔrÒ ç â�ÔmÓ�Ó�ÔrÕ�Û�Ò Ý Ó Ö Ò�Ù�Ù�Õ Ö�¾ ä(Õ Ö Õ ç½¾ Ú Ý â Ó�ÔrÕ
è4ÕgÙ¢Ó Ü þ�Ò�Ú Ý Ó ¾ ã ¾ Ó:Õ × 2®Ò©Ó�ÔrÕ Ö ä}Ú ¾ ÕwÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö á�Ú�Ù¢Ò©Ó ¾ ä¨Ò ç Ù Þ�Ý Ò©Ó}Ô Ügá Õ�á Ö Ò á Ú Þ Õ Þ Ó�ÔrÕ Ö Ò ç Ó:Õ ÝÁÜ©× Õ ¾ Ú Ý Ó�Ô Ü Ó
ä Ü ã�æ

x[ÔÁÕ ä��¤ä �[�ãÛ Ö Õ�ä ¾wÞ Ú ÞãÝ Ò©Ó Ü á�álÕ Ü�Ö Ó:Ò�Ô ÜBá Õ Ü Û�Û çrÖØÜ Ó:Õ × Ò Þ ÕgÙ ¾ Ò å Ó�ÔÁÕ û Ù Ü Û î^]4Ü ä îd¾«× Ú ¾�¾ Ú�Ò ÝãÜ©ÝÁÞ
Ö Ò�Ù¢Õ¥Ú Ý ë�þ¨��æ5�/Ò × Õ1Ò å Ó�ÔrÕ î Ü ä¨Õ Þ Û�Ò Ý Ó Ö Ò�Ù Ü Û�Ó�Ú¢Ò ÝÐ¾I¾ Õ�Õ × Ó:Ò�Ô ÜBá Õ Ö Õ ¾9ç Ù¢Ó:Õ Þ å Ö Ò × Ü·× Õ Ý Ó Ü Ù × Ò Þ ÕgÙ�Ó�Ô Ü Ó
ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾ Ò Ý Ù�ã�ä¨Õ Ý Ó}Ó:Ò;5 Ü�î Ô ç�Ü©Ý²Þ Ó�ÔrÕ Ö Õ å Ò Ö Õ Þ Ú Þ<Ý Ò©Ó Ý Õ�Õ Þ Ó:Ò à ÕµÓ ÖØÜ Û î Õ Þ Ò Ö Ó:Ò å Ò�Ù�Ù¢Ò�ä Ó�ÔrÕ ¾ Ó Ü©Ý²ÞÁÜ�Ö�Þ
x ä ë ø á Ö Ò/Û�Õ Þ�çrÖ Õ ¾ æ

äm¾ ä�Ú�Ó�ÔÂÓ�ÔrÕ�á²Ú�Ù¢Ò©Ó ¾3Ü©Ý²Þ Ó�ÔrÕgÚ Ö[á Ú ¾9ç²Ü Ù Ö ÕgÛ�Ò�â Ý Ú¢Ó�Ú¢Ò Ý Ó ÖØÜ Ú Ý Ú Ý â ß Ó�ÔrÕ«Ú Ý Û�Ò Ö�Ö ÕgÛ�Ó × Õ Ý Ó Ü Ù × Ò Þ ÕgÙ ¾3×¡Ü ã<Ô ÜBá Õ
à Õ�Õ Ý�Ü Ó�Ù¢Õ ÜJ¾ Ó�á Ü�Ö Ó�Ú Ü Ù�Ù�ã�Ó�ÔrÕ Ö Õ ¾Uç Ù¢Ó3Ò å Ó�ÔrÕwÚ ÝÁÜ©Þ Õg� çÁÜ Ó:Õ ä	�¤ä �[��Ó Ö�Ü Ú Ý Ú Ý â¥Ó�ÔrÕ�Ó:Õ Ü©×¸Ö ÕgÛ�ÕgÚ á Õ Þ æ

È@É;Égf�Í�Ë©Ê<Æ}À¨Ë�ÉLÊgÆ�ÁYÉ[ÊYKE�p\#Å�À�Ë�?�Åld$È@É[ÊLÀ�f�ÉLÅ¦Åmdnf�¿]Ð ä×¾�× Õ Ý Ó�Ú¢Ò Ý Õ Þ Õ Ü�Ö Ù�Ú¢Õ Ögß Û�Ò/Ò Ö�Þ Ú ÝÁÜ Ó�Ú¢Ò Ý á Ö Ò à Ù¢Õ ×S¾�Ü�Ö Õ
áìÕ Ö�á�ÜJ¾ Ú á Õ¥Ú Ý Ó�ÔÁÚ ¾�Ü Û�Û�Ú Þ Õ Ý Ó Þqç Õ1Ó:Ò<Ò á Õ Ö Ù Ü áqá²Ú Ý âÂÛ�Ò Ý Ó Ö Ò�Ù Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ú�Ù�Ú�Ó�Ú¢Õ ¾3Ü©ÝÁÞ Û�Ò Ý å çÐ¾ Ú¢Ò ÝñÜ�à Ò ç Ó Ö Õ ¾ áìÒ Ý �
¾ Ú à Ú�Ù�Ú¢Ó�Ú¢Õ ¾ Ú Ý Ó�ÔrÕ à Ò çÁÝÁÞÁÜ�Ö ã Ü�Ö Õ ÜJ¾ Ò å Ó�ÔrÕ<Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Þ á Ö Ò/Û�Õ ¾�¾ æYå�Ò ¾ Ó Ý Ò©Ó Ü�à Ù�ã ß Ó�ÔrÕ<ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾4çÐ¾9çÁÜ Ù!Ù�ã
Ò�áìÕ Ö�Ü Ó:Õ Þ Û�Ù¢Ò ¾ Õ�Ó:Ò�Ó�ÔÁÕ à Ò çÁÝÁÞ²Ü�Ö ã�Ò å Ó�ÔrÕ·x ä ë ø�ß�Ö Õ ¾Uç Ù¢Ó�Ú Ý â�Ú Ý Û�Ò Ý å çÐ¾ Ú¢Ò Ý Ò á Õ Ö ä�ÔÁÒ�ä ÜJ¾ Ò ÖÂ¾ ÔÁÒ ç Ù Þãà Õ
Û�Ò Ý Ó Ö Ò�Ù�Ù�Ú Ý â1Ó�ÔÁÕ × æ

x[ÔÁÕ}Ò�ï·Û�Ú Ü Ù Ü Û�Û�Ú Þ Õ Ý Ó Ö ÕtáìÒ Ö Ó Ý Ò©Ó:Õ ÞÂÜ[¾ Ú�â Ý ÚÇ��Û Ü©Ý Ó Ü©× Ò ç²Ý Ó�Ò å Û�Ò Ý å çÐ¾ Ú�Ò Ý ä�Ú¢Ó�Ô²Ú Ý Ó�ÔrÕ ä	��ä �[� × Ú ¾�¾ Ú¢Ò Ý
Û Ö Õ�ä Ö Õtâ Ü�Ö�Þ Ú Ý ââÓ�ÔÁÕÃÓ Ö�Ü Û î Ú Ý â Ö Õ ¾ álÒ Ý½¾ Ú à Ú�Ù!Ú¢Ó�Ú¢Õ ¾ å Ò Ö ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾ s$v�tvæx�ÔrÕ&å Ú ¾�¾ Ú�Ò Ý � Ö Õ�ä �¨Ò ×¡×�Ü©ÝÁÞ Õ Ö
Ó:Õ ¾ Ó�ÚÇ��Õ Þ Ó�Ô Ü Ó Ý Ò à Ò Þ ã1ä ÜJ¾õ¾ áìÕgÛ�ÚÇ��Û Ü Ù�Ù�ã ÜJ¾�¾ Ú�â Ý Õ Þ�Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ú!Ù�Ú¢Ó_ã å Ò Ö�× Ò Ý Ú¢Ó:Ò Ö Ú Ý â�ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö Ó Ö�Ü ï�Û}Ú Ý Ó�ÔrÕ
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Ý Ò�� î ã�ú�Ò Ý Õ Ü©ÝÁÞ Ó�Ô Ü Ó�Ô²Ú ¾ Û Ö Õ�ä à ÕgÙ�Ú�Õ á Õ Þ Ó�ÔrÕwÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾ ä¨Õ Ö Õ Ý Ò©Ó}Ú Ý Û�Ù çÁÞ Õ Þ Ú Ý Ó�ÔrÕgÚ Ö Ò Ö�Þ Õ Ö�¾ s Ñ v u tvæ(x[ÔrÕ
�/Ó Ü ò � Õ Ü áìÒ ÝÐ¾ è�Ú Ö ÕgÛ�Ó:Ò Ö�×�Ü©Þ Õ Ü áìÒ�Ú Ý Ó¥Ò å Ý Ò©Ó î/Ý ÒBä�Ú Ý â ä}Ô Ü Ó�Ó�ÔrÕ û Ù Ü Û îo]4Ü ä î�¾¡Þ Ò}éTv,�Ó¡ä ÜJ¾=¾ Ò × Õ
î Ú ÝÁÞ Ò å ÜA¾ � ç Ú Ö�Ö ÕgÙ�ã × Ú ¾�¾ Ú�Ò Ý w¡s Ñ v u tvæ«è çrÖ Ú Ý â<Ó�ÔÁÕ·Û�Ò çrÖ Ó,� ×�Ü�Ö Ó�Ú Ü Ù�Ò å Ó�ÔÁÕ��/Õ Ý Ú¢Ò Ö è4Ú Ö ÕgÛ�Ó:Ò Ögß Ó�ÔrÕ ä	�¤ä �[�
Ó Ü©Ýrî Õ Ö Û�Ò Ý Ó Ö Ò�Ù�Ù�Õ Ö Ó:Õ ¾ Ó�ÚÇ�²Õ Þ Ó�Ô Ü ÓµÚ Ý Ó�ÔrÕ àÁÖ Ú�Õ�� Ý â�Ó�ÔÁÕ¥Û Ö Õ�ä Ö ÕgÛ�ÕgÚ á Õ Þgç áìÒ Ý Ü�Ö�Ö Ú á�Ü Ù Ü Óµ� Ý Û�Ú Ö Ù�Ú îlß Ó�ÔrÕ��/Ó Ü ò
� Õ Ü áìÒ ÝÐ¾ è�Ú Ö ÕgÛ�Ó:Ò Ö Ô Ü©Þ1¾�Ü Ú ÞÎÜ�à Ò ç Ó�ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾ î ã
Ú Ý âÂÚ Ý Ó�ÔrÕ Ý Ò�� î ãÃú�Ò Ý Õ ß w©x[ÔrÕtã�r Ö Õ�Ó�ÔrÕ Ö Õ ß�à[ç Ó Þ Ò Ý r$Ó
á Ü ã Ü©Ý ã Ü Ó:Ó:Õ Ý Ó�Ú�Ò Ý Ó:ÒÂÓ�ÔrÕ × æ�wÂx[ÔrÕ í ÝrÖ Ò ç Ó:Õ1Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö Ó:Õ ¾ Ó�Ú¢�²Õ Þ Ó�Ô Ü Ó�Ó�ÔrÕ1Ô Ü©ÝÁÞ Ò�ò�á Ö Ò/Û�Õ ÞqçÁÖ Õ ¾}Ü á�á²Ù�Ú¢Õ Þ
Ò Ý Ù�ãÂÓ:Ò���â�ÔmÓ:Õ Ö�¾ æXv � Õ@â©Õ Ý Õ ÖØÜ Ù�Ù�ã<Ô Ügá Õ Ý Ò ¾ Õ�Ó�á Ö Ò/Û�Õ ÞqçÁÖ Õ ¾ å Ò Ö}Ü©Ý ã<Ò å Ó�ÔrÕwÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾ æ�ætæ�æ � Õ Ý Õ á Õ Ö Ô Ü©Þ
Ü©Ý ã¥s á Õ Ö�à²Ü ÙÈtIâ ç Ú Þ²Ü©Ý Û�Õ7s Ò Ö Ó Ö�Ü Ú Ý Ú Ý â�t Ü Ó Ü Ù�ÙìÒ Ý ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ æ�wGs Ñ v u t

�¨Ò/Ò Ö�Þ Ú ÝÁÜ Ó�Ú¢Ò Ý á Ö Ò à Ù¢Õ ×S¾(Ü Ù ¾ Ò1Õ+ê
Ú ¾ Ó:Õ Þ�à Õ�Ó�ä(Õ�Õ Ý Ó�ÔÁÕ Ü Û�Ó�Ú á Ú¢Ó�Ú¢Õ ¾ Ò å Ó�ÔÁÕ ¾9çÁÖ�á ÕgÚ�Ù�Ù Ü©Ý Û�Õ�áìÕ Ö�¾ Ò ÝÁÝ ÕgÙ Ü©ÝÁÞ Ó�ÔrÕ
Ò©Ó�ÔrÕ Ö Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�¾ æ�è çrÖ Ú Ý âÃÓ�ÔrÕÂÚ Ý6á Õ ¾ Ó�Ú�â Ü Ó�Ú¢Ò Ý Ò å Ó�ÔÁÕ Ü Û�Û�Ú Þ Õ Ý Ó ß Ó�ÔrÕ ä �Áë¸Ó:Õ ¾ Ó�ÚÇ�²Õ Þ Ó�Ô Ü Ó ¾9çrÖ�á ÕgÚ!Ù�Ù Ü©Ý Û�ÕDr ¾
Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ú�Ù�Ú�Ó_ã�ä ÜJ¾�¾ Ò ç Ó�ÔñÒ å Ó�ÔrÕ Ô 8ËÓ�Ôâþ Ü�ÖØÜ Ù�Ù¢ÕgÙ Ü©ÝÁÞ Ó�ÔrÕ¥Ò©Ó�ÔrÕ Ö Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�¾ ä(Õ Ö Õ Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ù�Õ å Ò Ö Ó ÖØÜ Û î �
Ú Ý â Ü©ÝÁÞ Ú Þ Õ Ý Ó�Ú å ã
Ú Ý â Ü Ù�Ù Ü Ú Ö Û Ö�Ü å Ó Ý Ò Ö Ó�Ô±Ò å Ó�ÔrÕ Ô 8ËÓ�Ô�þ Ü�Ö�Ü Ù�Ù¢ÕgÙkæ¦x[ÔrÕÂÒ©Ó�ÔrÕ Ö Û�Ò Ý Ó Ö Ò�Ù�Ù�Õ Ö�¾Â¾9ç â�â©Õ ¾ Ó:Õ Þ Ó�Ô Ü Ó
¾9çrÖ�á ÕgÚ�Ù�Ù Ü©Ý Û�Õ¥ä ÜJ¾wÖ Õ ¾ áìÒ ÝÐ¾ Ú à Ù�Õ å Ò Ö Ó Ö�Ü Û î Ú Ý â Ü©ÝÁÞ Ú Þ Õ Ý Ó�Ú å ã
Ú Ý â Ü Ù�Ù ç²Ýrî/Ý ÒBä ÝãÜ Ú Ö Û Ö�Ü å Ó ß'Ö Õtâ Ü�Ö�Þ Ù¢Õ ¾�¾ Ò å Ù¢Ò
Û Ü �
Ó�Ú¢Ò Ý æ«� Ý å Ü Û�Ó ß#ä Ú Ö urÒ Ö Û�Õ Ö Õtâ ç Ù Ü Ó�Ú¢Ò ÝÐ¾Y¾�Ü ã�Ó�Ô Ü Ó ¾9çrÖ�á ÕgÚ�Ù!Ù Ü©Ý Û�Õ«Ô Ü©Þ Ó Ö�Ü Û î Ú Ý â Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ú�Ù�Ú�Ó_ã å Ò Ö�çÁÝÁî/Ý Ò�ä Ý
Ü©ÝÁÞ=çÁÝ Ú Þ Õ Ý Ó�ÚÇ�²Õ Þ Ó Ö�Ü Û î�¾ Ó�Ô Ö Ò ç â�ÔrÒ ç ÓªÓ�ÔrÕ[x ä ë ø æ©�ÓªÚ ¾ªÝ Ò©Ó�áìÒ ¾�¾ Ú à Ù¢Õ�Ó�Ô Ö Ò ç â�Ô¥Ó�ÔrÕ3Ó:Õ ¾ Ó�Ú × Ò Ý ã Ü Ù¢Ò Ý Õ ß6Ü â Ü Ú Ý
à ÕgÛ Ü�çÐ¾ Õ1Ò å Ó�ÔrÕ1Ó�Ô Ö Õ Ü Ó4Ò å Û�Ò çrÖ Ó,� ×¡Ü�Ö Ó�Ú Ü Ù ß Ó:Ò�á²Ú�ÕgÛ�Õ«Ò ç Ó4Õ+ê Ü Û�Ó�Ù�ã�ä�Ô Ü Ó}ä ÜJ¾ Ó�ÔrÕ�á Ö Ò à Ù¢Õ × ÔrÕ Ö Õ ß Ú Ý Û�Ù çÁÞ Ú Ý â
¾ Ú × á²Ù�ã Ü × Ú�â ÖØÜ Ó�Ú¢Ò Ý Ò å Ý Ò ÖØ×¡Ü Ù�Ò�áìÕ Ö�Ü Ó�Ú¢Ò Ý½¾ å Ö Ò ×¾ áìÕgÛ�ÚÇ��Õ Þ Ò�áìÕ Ö�Ü Ó�Ú¢Ò ÝÐ¾ æ ä Ó1Ó�ÔrÕ�Ù¢Õ ÜJ¾ Ó ß Ú¢ÓwÚ ¾ Û�Ù¢Õ Ü�Ö Ó�Ô Ü Ó
Ó�ÔrÕ Ö Õwä ÜJ¾ Û�Ò Ý å çÐ¾ Ú¢Ò Ý<Ü�à Ò ç Ó3ä�ÔrÒ�ä ÜJ¾ Ú Ý Û�Ò Ý Ó Ö Ò�Ù'Ò å ä}Ô Ü Ótæ

ë Ý Õ�áìÒ ¾�¾ Ú à Ù�ÕµÕ+êá²Ù Ü©ÝÁÜ Ó�Ú¢Ò Ý å Ò Ö Ó�ÔÁÕ«Ù Ü Û î Ò å Û�Ò6Ò Ö�Þ Ú ÝÁÜ Ó�Ú¢Ò Ý�Ü©× Ò Ý â·Û�Ò Ý Ó Ö Ò�Ù�Ù�Õ Ö�¾�Ü Ó4Ó�ÔÁÚ ¾ Ù¢Õ á ÕgÙ�Ò å Ó�ÔrÕ1ÔÁÚÇ�
Õ Ö�Ü�Ö ÛØÔÁÚ�Û Ü ÙìÛ�Ò Ý Ó Ö Ò�Ù ¾ Ó ÖUç Û�Ó çÁÖ Õ4Ú ¾ Ó�Ô Ü Ó ßÁÜJ¾Ý¾9ç â�â©Õ ¾ Ó:Õ ÞÂà ã�� Ý Ò/Ò îlß Ó�Ô²Ú ¾ á Ü�Ö Ó�Ú�Û ç Ù Ü�Ö â Ö Ò ç á<Ô Ü©ÞÂÝ Õ á Õ Ö Ó ÖØÜ Ú Ý Õ Þ
Ó:Ò�â©Õ�Ó�ÔrÕ Ö1ÜJ¾wÜ Ó:Õ Ü©× s Ñg£ :&tvæ û ç Ó�â�Ú á Õ Ý Ó�ÔrÕ�Ù Ü Û î Ò å á Ö Ò/Û�Õ ÞqçÁÖ Õ ¾ å Ò Ö Ô Ü©ÝÁÞ Ù�Ú Ý â·ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾µÜ©ÝÁÞ Ó�ÔÁÕ¡Û�Ò Ý �
å çÐ¾ Ú¢Ò Ý Õ á Õ Ý�à ã<Õ+êáìÕ Ö Ú¢Õ Ý Û�Õ Þ Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�¾4Ü©ÝÁÞ Ó�ÔÁÕ ¾ Ó Ü ò Ú Ý½¾ Ó ÖUç Û�Ó:Ò Ö�¾�Ü�à Ò ç Ó Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ú�Ù�Ú¢Ó�Ú�Õ ¾ å Ò Ö Ô Ü©ÝÁÞ Ù�Ú Ý â
ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾�ß � Ý Ò/Ò î r ¾ Õ+êá�Ù Ü©ÝÁÜ Ó�Ú¢Ò Ý Ú ¾}Ý Ò©Ó á Õ Ö ãÃÛ�Ò Ý6á Ú Ý Û�Ú Ý â}æ ä × Ò Ö Õ�á²Ù Ü�çÐ¾ Ú à Ù¢Õ�Õ+êá�Ù Ü©ÝÁÜ Ó�Ú¢Ò Ý Ú ¾×¾ Ú × á²Ù�ã Ü
Ù Ü Û î Ò å â ç Ú ÞÁÜ©Ý Û�Õ Ü©Ý²ÞâÞ ÕgÙ�Ú Ý Õ Ü Ó�Ú¢Ò Ý Ò å Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ú�Ù�Ú�Ó�Ú¢Õ ¾[à ãñÓ�ÔrÕ ×¡Ü©Ý²Ü â©Õ × Õ Ý Ó¥Ù¢Õ á ÕgÙ Ü�à Ò á Õ�æ ä}Ý²Þ Õ á Õ Ý Ú å
Ó�ÔrÕ Ö Ò�Ù¢Õ ¾ Ò å Õ á Õ Ö ã©Ò Ý Õ1Ú Ý8¾9ç Û�Ô Ü¯¾ Ó ÖUç Û�Ó çrÖ Õ�Ô Ü©Þ<à Õ�Õ Ý ä¨ÕgÙ�Ù Þ Õ�� Ý Õ Þ Ò Ö Ú�â�Ú Ý²Ü Ù�Ù�ã ß}çÁÝ Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Þ Ù¢Ò/Û Ü Ù Ü©ÞÁÜ ár�
Ó Ü Ó�Ú¢Ò Ý Ó:Ò × Ò Ö Õ4Õ�ï�Û�Ú¢Õ Ý Ó�á Ö Ò/Û�Õ ÞqçÁÖ Õ ¾�Ü©ÝÁÞÂÜJ¾ ã Ý Û�Ô Ö Ò Ý Ò çÐ¾ Õ á Ò�Ù ç Ó�Ú¢Ò Ý Ò å Ó�ÔrÕ Þ ÚÇòìÕ Ö Õ Ý Ó�á Ü�Ö Ó ¾ Ò å Ó�ÔrÕµÛ�Ò Ý Ó Ö Ò�Ù
¾ Ó ÖUç Û�Ó çrÖ Õ·Û Ö Õ Ü Ó:Õ Þ§Þ ã ¾ å çÁÝ Û�Ó�Ú¢Ò ÝÁÜ Ù�Ú¢Ó�Ú�Õ ¾µÜJ¾ Ó�Ú × Õ�á ÜJ¾�¾ Õ Þ æ x[ÔrÕ·ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾1Ü©ÝÁÞ �qê
Õ Þ ä�Ú Ý â Ü Ú Ö Û ÖØÜ å Ó¥Ô Ü©Þ
¾ Õtá Ü�ÖØÜ Ó:Õ«Û�Ò Ý Ó Ö Ò�Ù ¾ Ó Ö�ç Û�Ó çrÖ Õ ¾ Ó�Ô Ü Ó�Ò Ý Ù�ãwó:Ò�Ú Ý Õ Þ å Ü Ú Ö Ù�ã�ÔÁÚ�â�Ô ç áÃÒ Ý Ó�ÔrÕwÔ²Ú¢Õ Ö�Ü�Ö ÛØÔ�ã Ü©ÝÁÞ5ßÁÜJ¾ Ú ¾[Þ Õ ¾ Û Ö Ú à Õ Þ Ú Ý
Ó�ÔrÕ Ý Õ+ê
Ó ¾ ÕgÛ�Ó�Ú¢Ò Ý5ß Ó�ÔrÕ Ö Õ�ä¨Õ Ö ÕµÛ�Ò ×¡×�çÁÝ Ú�Û Ü Ó�Ú¢Ò Ý á Ö Ò à Ù¢Õ ×S¾(à Õ�Ó½ä¨Õ�Õ Ý Ó�ÔrÕµÛ�Ò × áìÒ Ý Õ Ý Ó ¾3Ü Ó�Ó�ÔrÕµÔÁÚ�â�ÔrÕ Ö Ù�Õ á ÕgÙ ¾
Ò å Ó�ÔrÕwÛ�Ò Ý Ó Ö Ò�Ù'ÔÁÚ�Õ Ö�Ü�Ö Û�Ôjã ß á Ü�Ö Ó�Ú!Û ç Ù Ü�Ö Ù�ã à Õ�Ó�ä(Õ�Õ Ý Ó�ÔrÕ ä}Ö�× ã«å Ú�Ù�Ú¢Ó Ü�Ö ã��¨Ò/Ò Ö�Þ Ú ÝÁÜ Ó�Ú�Ò Ý ��Õ Ý Ó:Õ Ö¥÷ åñ�[� ù Ü©ÝÁÞ
Ó�ÔrÕ1��Ò ×wà Ú Ý Õ Þ urÒ Ö Û�Õ ¾�ä Ú Ö �¨Ò × áìÒ Ý Õ Ý Ó ÷ �3u ä � ù ÔrÕ Ü©Þ � çÁÜ�Ö Ó:Õ Ö�¾ æ

F�dndÍ�@�ÆqÏ�JªÇ<f¨É[Á À�h	d�È�É[ÊLÀef¨É[Å©ÅmdjÍaZpf¨É;Ï8d¿�¿�Ð �rÚ�â ÝÁÜ Ù ¾ Ó:Ò·Ó�ÔrÕ ä	��ä �[� å Ö Ò × Ó�ÔrÕ û Ù Ü Û îE]}Ü ä î�¾ ä¨Õ Ö Õ
Ú Ý Û�Ò Ý½¾ Ú ¾ Ó:Õ Ý Ó Þqç Õ�Ó:Ò¥Ù�Ú Ý Õ��8Ò å � ¾ Ú�â�Ô6Ó(Ù�Ú × Ú¢Ó Ü Ó�Ú¢Ò ÝÐ¾�Ü©ÝÁÞ Ó�ÔÁÕ × Ò çÁÝ Ó Ü Ú Ý Ò ç½¾ Ó:Õ Ö�ÖØÜ Ú Ý Ú Ý ä�ÔÁÚ!Û�Ô¡Ó�ÔÁÕ û Ù Ü Û î�]}Ü ä î�¾
ä¨Õ Ö Õ î ã
Ú Ý â}æ(x[ÔrÕwÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾�ç½¾ Õ Þ Ó�ÔrÕ�Ó:Õ Ö�Ö�Ü Ú Ý Ó:Ò ×¡ÜJ¾:î Ó�ÔrÕ ×S¾ ÕgÙ á Õ ¾ å Ö Ò × Ü Ú Ö4Þ Õ å Õ ÝÐ¾ Õ Ö�Ü©Þ²Ü�Ö�¾�ßÁà�ç Ó3Ó�ÔÁÚ ¾
Ó:Õ Ö�Ö�Ü Ú ÝÎ×¡ÜJ¾:î Ú Ý â Ü Ù ¾ Ò�Û Ü�çÐ¾ Õ Þ Ó�ÔrÕ Ö�Ü©ÞÁÜ�ÖµÖ Õ�Ó çrÖ�ÝÐ¾ å Ö Ò × Ó�ÔrÕ û Ù Ü Û î�]4Ü ä îd¾ Ó:ÒÃÓ�ÔrÕ ä��¤ä �[� ÷WÜ©Ý²Þ Ó:Ò�Ó�ÔrÕ
��â�Ô6Ó:Õ Ö�¾ ù Ó:Ò å Ü©Þ Õ Ü Ó áËÜ�Ö Ú�Ò çÐ¾ Ó�Ú × Õ ¾ æ

q�Ë¦Árd�Ã Æ�K[¿�Ð � × áìÒ Ö Ó Ü©Ý Ó3Ó�Ú × ÕwÙ Ü â ¾ Û�Ò Ý Ó Ö Ú à�ç Ó:Õ Þ Ó:Ò�Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó ß©¾9ç Û�Ô ÜJ¾ Ó�ÔrÕ Þ ÕgÙ Ü ãÂÒ å Ö�Ü©Þ Ú�Ò Ö ÕtáìÒ Ö Ó ¾
å Ö Ò × Ó�ÔrÕ û Ù Ü Û î�]4Ü ä î ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾�Þqç Õ«Ó:Ò ÖØÜ©Þ Ú¢Ò ¾ Ú�â ÝÁÜ Ù�Ó Ö�Ü©ÝÐ¾�× Ú ¾�¾ Ú¢Ò Ý á Ö Ò à Ù�Õ ×S¾}Ü©Ý²Þ Ó�ÔÁÕgÚ Ö Ú ÝÁÜ�à Ú�Ù!Ú¢Ó_ã�Ó:Ò
çÐ¾ Õ«Ó�ÔrÕ¥x ä �[� ä x Ö�Ü©Þ Ú¢Ò ¾�ç²Ý Ó�Ú�Ù�Ó�ÔrÕtãÃÔ Ü©Þ Ù Ü©ÝÁÞ Õ Þ æ ä×¾ ä�Ú¢Ó�ÔÃÓ�ÔrÕ ä � í ß Ó�ÔrÕ ¾ álÕ�Õ Þ ä�Ú¢Ó�ÔÃä�ÔÁÚ�ÛØÔ�Ó�ÔrÕ1u�� Ñ v
á²Ú�Ù�Ò©Ó ¾1Ü Û�Ó:Õ Þ®Ü Ù ¾ Ògá Ö Ò á Ú Þ Õ Þ Ó�ÔrÕ�Û�Ò Ý Ó Ö Ò�Ù�Ù¢Õ Ö�¾ ä}Ú¢Ó�Ô§Ù�Ú¢Ó:Ó�Ù¢Õ�Ó�Ú × Õ<Ó:ÒÎÕ á�Ü Ù çÁÜ Ó:ÕÃÓ�ÔrÕ ¾ Ú¢Ó çÁÜ Ó�Ú�Ò Ý¦Ü©Ý²Þ§Ö Õ ¾ áìÒ ÝÁÞ
Ü áqá Ö Ò�á Ö Ú Ü Ó:ÕgÙ�ã�æ



Ñ�Ô�Ò y�z4{}|�~������m��{�������(�}�������s��}��{wy[ys�,������~

Ï�Ä�¾ì¹%$�Æ�Ú Ñ��º�Æ²À�º�Ä�Æ§ÑgÞ}Þr»½É�Æ²¹�º
å Ü©Ý ã<Û�Ô Ü©Ý â©Õ ¾ ä¨Õ Ö ÕwÚ Ý½¾ Ó�Ú¢Ó ç Ó:Õ Þ ä�Ú�Ó�Ô Ö Õ ¾ áìÕgÛ�Ó3Ó:Ò ä	��ä �[�<Ò�áìÕ Ö�Ü Ó�Ú¢Ò ÝÐ¾[Ü å Ó:Õ Ö Ó�ÔÁÕ Ü Û�Û�Ú Þ Õ Ý Óté

> ��Ò Ý � Ö�×¡Ü Ó�Ú�Ò Ý Ò å Ü álÒ ¾ Ú¢Ó�Ú á Õ3�,usugå�Ò Þ Õ3�9¦ ÛØÔrÕgÛ î ä ÜJ¾�Ö Õg� ç Ú Ö Õ Þ å Ò Ö�Ü Ù!Ù²ë�þ¨� Ü Ú Ö Û Ö�Ü å Ó(á Ö Ú¢Ò Ö Ó:ÒwÓ�ÔrÕgÚ Ö
Õ Ý Ó Ö ã<Ú Ý Ó:Ò�Ó�ÔrÕwx ä ë ø æ

> x�ÔrÕ Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ú�Ù�Ú¢Ó�Ú�Õ ¾ å Ò Ö Û�Ò6Ò ÖØÞ Ú ÝÁÜ Ó�Ú¢Ò Ý Ò å Ü Ú Ö Ò�áìÕ Ö�Ü Ó�Ú�Ò ÝÐ¾ ä¨Õ Ö Õ à Õ�Ó:Ó:Õ Ö}Þ Õ�� Ý Õ Þ æ

> ä Ù�Ù ä	��ä �[� Ü Ú Ö Û Ö Õ�ä ¾ ä¨Õ Ý Ó�Ó�Ô Ö Ò ç â�Ô Ü Ò Ý Õ��8Ó�Ú × Õ Ö Õ�Ó Ö�Ü Ú Ý Ú Ý â Ü©ÝÁÞ±Ö ÕgÛ�Õ Ö Ó�ÚÇ�lÛ Ü Ó�Ú¢Ò Ý á Ö Ò�â Ö�Ü©×<ß¨Ü©ÝÁÞ
Õ á Õ Ö ã ä	�¤ä �[�<Û Ö Õ�ä × Õ ×wà Õ Ö Ô Ü©Þ Ó:Ò à Õ Ö ÕgÛ�Õ Ö Ó�ÚÇ�²Õ Þ æ

> ä á²Ù Ü©Ý ä ÜJ¾ á Ö Ò Þqç Û�Õ Þ Ó:Ò Ö Õ Þqç Û�ÕµÓ�ÔrÕ�Ó:Õ × álÒ ÖØÜ�Ö ã Þ�ç Ó_ãÂÒ å ä��¤ä �[�ÂÛ Ö Õ�ä ¾ Ó:Ò Ñ�Ò : ÞÁÜ ã ¾�Ü ã©Õ Ü�Ö æ(� Ý
Ó�ÔÁÕ�Õ ÝÁÞ5ß Ú¢Ó�ä ÜJ¾�Þ ÕgÛ Ö Õ ÜJ¾ Õ Þ å Ö Ò × Ñ 8D8�Ó:Ò Ñ�Ô v ÞÁÜ ã ¾ áìÕ Ö ã©Õ Ü�Ö å Ö Ò × Ó Ü©ÝçÁÜ�Ö ã Ñg£©£ vwÓ:Ò�Ó ç Ù�ã Ñg£©£ væ(x[ÔrÕ
ä Ú Ö ��Ò ×wà²Ü Ó��¨Ò ×¡×¡Ü©ÝÁÞ á�Ù Ü©ÝÁÝ Õ Þ Ó:Ò·Ú Ý Û Ö Õ ÜJ¾ ÕµÓ�ÔrÕ ÝçÁ×«à Õ Ö Ò å ä	�¤ä �[�ÂÛ Ö Õ�ä ¾ æ

> ä	�¤ä �[�<Û�Ò Ý Ó Ö Ò�Ù�ä ÜJ¾3Ö Õg� ç Ú Ö Õ Þ å Ò Ö�Ü Ù!Ù5x ä ë ø î Ú�â�Ô6Ó ¾ æ

> � ÝÂÜ©ÞÁÞ Ú¢Ó�Ú�Ò Ý Ó:Ò Ý Ò Ö�×�Ü Ù Ö Õ ¾ álÒ Ý½¾ Ú à Ú�Ù!Ú¢Ó�Ú¢Õ ¾�ß�ä	��ä �[��Û�Ò Ý Ó Ö Ò�Ù�Ù�Õ Ö�¾ ä(Õ Ö Õ Ö Õg� ç Ú Ö Õ Þ Ó:Ò ¾ áìÕgÛ�ÚÇ��Û Ü Ù!Ù�ã ×¡Ü Ú Ý �
Ó Ü Ú Ý¡Ö�Ü©ÞÁÜ�Öõ¾9çrÖ�á ÕgÚ!Ù�Ù Ü©Ý Û�Õ�Ò å Ü Ù�ÙÁx ä ë ø�Ü Ú Ö�¾ á Ü Û�Õ Ü©ÝÁÞ Ó:Ò1Ú ¾�¾9ç Õ Ü©ÞÁá Ú ¾ Ò Ö ã ïËÞ ÕgÛ�Ò Ý î Ú�Û�Ó�Ú Ý â ÜJ¾�¾ Ú ¾ Ó Ü©Ý Û�Õ[Ò Ý
Ü Ù!Ù5Ò�áìÕ Ö�Ü Ó�Ú¢Ò ÝÐ¾�ß Ú Ý Û�Ù çÁÞ Ú Ý â«ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾ æ

> x�ÔrÕ ä��¤ä �[��Û�Ò Ý Ó Ö Ò�Ù!Ù¢Õ Ö�¾ ä¨Õ Ö Õ Ö Õg� ç Ú Ö Õ Þ Ó:Ò�álÕ Ö Ú¢Ò Þ Ú�Û Ü Ù�Ù�ã àÁÖ Ò Ü©Þ Û ÜJ¾ Ó å Ö Ú¢Õ ÝÁÞ Ù�ã¡ÔrÕgÙ�Ú�Û�Ò�á²Ó:Õ Ö Ù¢Ò/Û Ü Ó�Ú�Ò ÝÐ¾
Ò�áìÕ Ö�Ü Ó�Ú Ý â¡Ú Ý Ó�ÔrÕwx ä ë ø Ó:Ò Ü Ù�Ù Ü Ú Ö Û Ö�Ü å Ótæ

ä Ù¢Ó�ÔrÒ ç â�Ô Ý Ò©Ó × Õ Ý Ó�Ú�Ò Ý Õ ÞãÜ©Ý ã6ä�ÔÁÕ Ö Õ�Ú Ý Ó�ÔrÕ Ügá�Ü Ú�Ù Ü�à Ù¢Õ Þ Ò
Û çÁ× Õ Ý Ó Ü Ó�Ú¢Ò Ý Ò Ý Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó ß Ú¢Ó ¾ Õ�Õ ×S¾�Ö Õ Ü �
¾ Ò ÝÁÜ�à Ù¢Õ¡Ó�Ô Ü Ó�ÕgÚ�Ó�ÔrÕ Ö Ó�ÔrÕ ä��¤ä �[�ãÛ Ö Õ�ä ¾o¾ Ó Ü�Ö Ó:Õ Þ Ó:Ò çÐ¾ Õ¡Ó�ÔÁÕ�è4ÕgÙ¢Ó Ü þsÒ�Ú Ý Ó ¾ ã ¾ Ó:Õ × Ò Ö Ó�ÔrÕ û Ù Ü Û î^]4Ü ä î
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þ�� �ªó�ô ò ÷�ò ó,õ ð���ìÔú�ð��Ôî�ó���� î�ð ñ�÷�ñ��
��ì9í9ô ÷�ó9ð î�î9õ õ î9÷�ð�ô ��î�� ø#ô íbð"�Ôî�ë�þ�ÿ���k
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�bñ,ñ�ò ï�ô íÔó9ð�ô ñ�íbó�íÔï�÷�ñ��
��ì,í9ô ÷�ó9ð�ô ñ�íbó��bñ�íàý�ó�� �ªõ"� ô ý��Ôð ú#ô íÔð ñ�ð"�Ôî�ë=þ�ÿ��
ô íbð"�Ôî�ë=þ�ÿ��#ó�ò î�ðªò ó9÷�üªî,ï�ó�íÔïRõªô ý��àð î�ò ú~ó�ò î�ó9ûbó�ò î�ñ,õ9ð"�Ôî�ô ô ò�� ñ9÷�ó9ð�ô ñ�í
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E�FG HI J�K�H�L�M�N O H�P�H�QRI S
F�Q�T�U�V�QWS�I!O F�N QRI S
XmN V�Y FI H�T�Z
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�bì� î,ú&ó�íàï�	9ò ñ9÷�î,ï�ì,ò î,ú&ï�ô ï�íÔñ,ð�	,ò ñ�=ô ï9î�ó,ï9î9ö�ìÔó,ð î�÷�ñ�íàðªò ñ���ñ���î�ò
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_ H�QRI F�Y _ V�TRH�Y�`�Y Fa�S�Z
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�bó�íÔï,î�ò�ð"�àñ�ìÔý��Ôð�	9ò ñ9÷�î,ï�ì,ò î,ú&ûbî�ò î��Ôî�ô íàý�õ ñ�� � ñ,ûbî9ï,K
�Ôî�� ô ÷�ñ�	Ôð î�ò�õ"� ô ý��àð9ú�÷��Ôî,ï�ì� î,ú
�Ôî�� ô ÷�ñ�	Ôð î�ò ú&ûbî�ò î'�Ôî�ô íÔýRðªò ó9÷�üªî9ï,K��Regf�h�	,ô � ñ,ð ú&û�î�ò î�ò î,÷�î�ô ��ô íàý
ë��àñ�ìÔý��Ôð,þ&ò$�bø&ó�íÔïRþ&ô ò���ñ�ò ÷�î�þ�ë=ÿ&ú&÷�ñ�íàú=ô ú�ð î�íàð

CFAC and MCC

o�JS�G!M�Q�p!I�N V�QWF�Y�U�V�P�P�M�Q�N p�FI�N V�Q�F�Q�T n QWI H�O F�p�I!N V�QWS�Z

n QWF�TRH�L�MRF�I$H�U�V�V�O"T�N QWFI�N V�Q

n QWF�TRH�L�MRF�I$H�o�H�pN S�N V�QWS
F�Q�T�U�V�QRI�O"V�Y�qrp�I�N V�QRS�Z

F−15s AWACS Black Hawks

� íÔó9ï,î9ö�ìÔó9ð î�ð�ò ó�ô í9ô íÔý

ñ9õ,ï�ô ú�÷�ô 	� ô íàîî�íàõ ñ�ò ÷�î��bî�íÔð� íÔó9ï,î9ö�ìÔó9ð î

� íÔ÷�ñ�íÔú�ô ú�ð î�íÔð,þ�ë=ÿ

� íÔó9ï,î9ö�ìÔó9ð îð�ò ó�ô í,ô íÔý�ó�íàï	9ò ñ9÷�î9ï�ì9ò î9ú
� íÔ÷�ñ�íÔú�ô ú�ð î�íÔð,þ�ë=ÿ
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Ó�Ú × Õ�Ú Ý Ó:Ò�Ó�ÔrÕ«x ä ë ø ä ÜJ¾ Ù�Ú ¾ Ó:Õ Þ<ÜJ¾�ç"�ré�÷WÜJ¾[Ö Õg� ç Ú Ö Õ Þ ù æ

í á Õ Ö ã«Õ á Õ Ý Ú Ý â ß Ó�ÔÁÕ�åñ�[� Ü Ó�5 Ü�î Ô ç á Ö Ò á Ú Þ Õ Þ�Ü �
Ú¢Ó ç²Ü Ó�Ú¢Ò Ý�ø ÕtáìÒ Ö Ó ÷ �/�,x ø í þ ù Ó:Ò�Ó�ÔÁÕ`�6ë4��� ÷ Ù¢Ò
Û Ü Ó:Õ Þ
Ü Ó'� Ý Û�Ú Ö Ù�Ú î ù ß Ù�Ú ¾ Ó�Ú Ý â¨Ó�ÔÁÕ�ÔrÕgÙ�Ú�Û�Ò�á²Ó:Õ Ö î Ú�â�Ô6Ó ¾ å Ò Ö Ó�ÔrÕ å Ò�Ù�Ù¢Ò�ä�Ú Ý â Þ²Ü ã�æ�x[ÔrÕ(�/�,x ø í þ Þ Ú ÞµÝ Ò©Ó'Û�Ò Ý Ó Ü Ú Ý Û�Ò × á�Ù¢Õ�Ó:Õ
î Ú�â�Ô6Ó Þ Õ�Ó Ü Ú!Ù ¾[Ü©ÝÁÞ�Ü�Ö�Ö Ú á Õ Þ Ó:Ò/Ò·Ù Ü Ó:Õ�Ó:Ò à ÕwÚ Ý Û�Ù çÁÞ Õ Þ Ú Ý Ó�ÔÁÕ Ý Õ+ê
Ó ÞÁÜ ã#r ¾�ä x}ë�æ²x�ÔrÕ'åÎ�[�¬ä¨Ò ç Ù Þ Û Ü Ù�Ù'Ó�ÔrÕ
�6ë��:� Ó�ÔrÕ Ý Ú�â�Ô6Ó�á Ö Ú¢Ò Ö Ó:Ò<Ó�ÔrÕ ¾ Û�ÔÁÕ Þqç Ù¢Õ Þñ× Ú ¾�¾ Ú¢Ò Ý Ó:ÒGv Ü Û�Ó�Ú áËÜ Ó:Õ+w<Ó�ÔÁÕ ä x4ë Ù�Ú Ý Õ�æµx[ÔrÕ Ö Õ1ä¨Õ Ö Õ ß ÔrÒ�ä(Õ á Õ ÖBß
Ý Ò4á Ö Ò
Û�Õ ÞqçrÖ Õ ¾ Ú Ý á²Ù Ü Û�ÕµÓ:Ò=â©Õ�Ó[Ó�ÔrÕw�/�,x ø í þ§Ú Ý å Ò Ö�×¡Ü Ó�Ú�Ò Ý å Ö Ò × Ó�ÔrÕ��/ë4���®Ó:Ò�Ó�ÔrÒ ¾ Õ Ý Õ�Õ Þ Ú Ý â¥Ó:Ò î/Ý Ò�ä Ú¢Ó
Ú Ý ��u ä ��æ

ä å Ó:Õ ÖÂÖ ÕgÛ�ÕgÚ á Ú Ý âãÓ�ÔrÕñ�
�x ø í þ ß(Ü Þqç Óëã§Ò�ï·Û�Õ Ö Ú Ý Ó�ÔrÕ �6ë4��� ä¨Ò ç Ù ÞC¾ Õ ÝÁÞ Ó Ü�î Õ�Ò�ò�Ó�Ú × Õ ¾�Ü©ÝÁÞ â Ü Ó:Õ
Ó�Ú × Õ ¾�÷ Ó�ÔÁÕ�Ó�Ú × Õ ¾ Ó�ÔrÕ�ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ ä¨Ò ç Ù Þ Õ Ý Ó:Õ Ö·Ý Ò Ö Ó�ÔrÕ Ö�Ý � ÖØÜ � ù Ó:Òâx çrÖ�î Ú ¾ Ô Ò�áìÕ Ö�Ü Ó�Ú¢Ò ÝÐ¾ å Ò Ö¡Ü áqá Ö Ò á�Ü Ùkæ
å�Õ Ü©Ý ä�Ô²Ú�Ù¢Õ ß
Ü©Ý Ú Ý Ó:ÕgÙ�Ù�Ú�â©Õ Ý Û�Õ Ö Õtá Ö Õ ¾ Õ Ý Ó Ü Ó�Ú á Õ}Ó:Ò1Ó�ÔrÕ��6ë4����Û�Ò ÝÐ¾ Ò�Ù�Ú Þ²Ü Ó:Õ Þ Ó�ÔrÕ�åñ����ä¨Õ�Õ î Ù�ã ¾ Û�ÔÁÕ Þqç Ù¢Õ}ä�Ú¢Ó�Ô
Ó�ÔrÕ��/�,x ø í þ Ü©ÝÁÞ�çÐ¾ Õ Þ�¾ ÕgÛ çrÖ Õ�Ú Ý Ó:ÕgÙ�Ù�Ú�â©Õ Ý Û�Õ�ÛØÔ Ü©ÝÁÝ ÕgÙ ¾ Ó:Ògá ÜJ¾�¾ Ó�ÔÁÚ ¾�ç á Þ²Ü Ó:Õ Þ Ú Ý å Ò ÖØ×¡Ü Ó�Ú¢Ò Ý Ó:Ò ¾ Ò × Õ<Ò å
ÔÁÚ ¾ Û�Ò çÁÝ Ó:Õ Ö á Ü�Ö Ó ¾ Ú Ý Ò�áìÕ Ö�Ü Ó�Ú�Ò ÝÁÜ Ù ¾ � çÁÜ©ÞrÖ Ò ÝÐ¾ ä�ÔrÒÎÔ Ü©Þ¦Ö Õg� ç Õ ¾ Ó:Õ Þ Ú�Ótæ � Ò¤á Ö Ò/Û�Õ ÞqçÁÖ Õ ¾ Õ+ê
Ú ¾ Ó:Õ Þ Ó:Ò�á ÜJ¾�¾
Ó�ÔÁÚ ¾ Ú Ý å Ò ÖØ×¡Ü Ó�Ú¢Ò Ý å Ö Ò × Ó�ÔrÕ*�/ë4����Ó:Ò�Ó�ÔrÒ ¾ Õ�Ú Ý ��u ä �ä�Ú¢Ó�ÔÎÓ Ü Û�Ó�Ú!Û Ü Ù Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ú�Ù�Ú�Ó_ã å Ò Ö Ó�ÔrÕ�ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾
÷ Ó�Ô Ö Ò ç â�Ô�Ó�ÔÁÕ ä � í Ü©Ý²Þ å Ú ¾�¾ Ú¢Ò Ý è�Ú Ö ÕgÛ�Ó:Ò Ö ù s$v�tvæ û ÕgÛ Ü�çÐ¾ Õ·��u ä � Ý Ò Ö�×¡Ü Ù�Ù�ã Þ Õ�Ó:Õ ÖØ× Ú Ý Õ Þ ä�ÔrÒ�ä(Ò ç Ù Þ î ã
ä�ÔrÕ Ý�ß Ó�ÔÁÕ�Ú Ý å Ò ÖØ×¡Ü Ó�Ú¢Ò Ý Û�Ô Ü©ÝÁÝ ÕgÙ ¾ ä(Õ Ö Õ Þ Õ ¾ Ú�â Ý Õ Þ á Ö Ú ×¡Ü�Ö Ú�Ù�ã å Ò Ö Ò Ý Õ��8ä Ü ã<Û�Ò ×¡×@ç²Ý Ú�Û Ü Ó�Ú¢Ò ÝÐ¾ Ò ç Ó�ä Ü�ÖØÞ�Ü©ÝÁÞ
Þ Ò�ä Ý ä Ü�Ö�Þ æ

� Ý Ó�ÔrÕ ¾ áìÕgÛ�ÚÇ��Û<Ú ÝÐ¾ Ó Ü©Ý Û�ÕÃÚ Ý6á Ò�Ù á Õ Þ Ú Ý Ó�ÔrÕ ¾ ÔrÒ/Ò©Ó Þ Ò�ä Ý5ß Ó�ÔrÕ&åÎ�[� ä¨Õ�Õ î Ù�ã ¾ Û�ÔrÕ Þ�ç Ù¢Õ�ä ÜJ¾ á Ö Ò á Ú Þ Õ Þ
Ò ÝQä á Ö Ú�Ù u Ó:Ò�Ó�ÔÁÕ��6ë4��� Ü©ÝÁÞ Ó�ÔrÕ Ý Û�Õ�Ó:Ò�Ó�ÔrÕ Ü áqá Ö Ò�á Ö Ú Ü Ó:Õ4áìÕ Ö�¾ Ò Ý Ú Ý �3u ä ��æ�x[Ô Ü Ó ¾ ÛØÔrÕ Þqç Ù¢Õ ¾ ÔÁÒBä¨Õ ÞâÜ
Ó½ä¨Ò�� ¾ ÔÁÚ�á ß åñ��� ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö¥Ü©ÞÁ× Ú Ý Ú ¾ Ó Ö�Ü Ó�Ú á Õ î Ú�â�Ô6Ó ¾ ÛØÔrÕ Þqç Ù�Õ Þ å Ò Ö4ä á Ö Ú!Ù �¡� æ ä Û�Û�Ò Ö�Þ Ú Ý â�Ó:ÒñÓ�ÔrÕ·Ò�ï�Û�Ú Ü Ù
Ü Û�Û�Ú Þ Õ Ý Ó Ö ÕtáìÒ Ö Ó ß Ó�ä(Ò Þ²Ü ã ¾µà Õ å Ò Ö Õ ÷©ä á Ö Ú�Ù �X� ù Ó�ÔrÕSåÎ�[� �¨Ò ×�×¡Ü©ÝÁÞ Õ Ö Ô Ü©ÞñÖ Õg� ç Õ ¾ Ó:Õ ÞâÜ áqá Ö Ò áËÜ Ù å Ò Ö�Ü©Ý
ä á Ö Ú�Ù �¡� î Ú�â�Ô6Ó[Ò ç Ó ¾ Ú Þ Õ�Ó�ÔrÕ1�/ÕgÛ çÁÖ Ú¢Ó_ã±5lÒ Ý Õ å Ö Ò × 5 Ü�î Ô ç Ó:Ò�Ó�ÔrÕ«Ó:ÒBä Ý½¾ Ò å � Ö�à Ú�Ù Ü©ÝÁÞ � Ü Ù Ü Ô Ü©Þ è�Ú Ý æ¨x[ÔrÕ
ë�þ����¨Ò ×�×¡Ü©ÝÁÞ Ú Ý âÖn4Õ Ý Õ ÖØÜ Ù Ü áqá Ö Ò á Õ Þ Ó�ÔrÕ1ä Ö Ú�Ó:Ó:Õ ÝÃÖ Õg� ç Õ ¾ Ó4Ò Ý¤ä á Ö Ú�Ù �X�/ß�Ü©Ý²Þ Ó�ÔrÕ¢�/ë4�:� Ó Ö�Ü©ÝÐ¾�× Ú¢Ó:Ó:Õ Þ
Ó�ÔrÕ Ü áqá Ö Ò áËÜ Ù(Ó:Ò�Ó�ÔÁÕ�åÎ�[� à[ç Ó Ü áqá Ü�Ö Õ Ý Ó�Ù�ãñÓ�ÔrÕÂÚ Ý å Ò Ö�×¡Ü Ó�Ú�Ò Ý ä ÜJ¾¥Ý Ò©Ó@á Ö Ò á Ú Þ Õ Þ Ó:Ò�Ó�ÔÁÒ ¾ Õ Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ù�Õ
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å Ò Ö á Ö Ò Þqç Û�Ú Ý â·Ó�ÔrÕ ä x}ë�æ5x[ÔÁÕ ä á Ö Ú!Ù �X� �/�,x ø í þ å Ö Ò × åñ���Ù�Ú ¾ Ó:Õ Þ Ó�ÔrÕ î Ú�â�Ô6Ó ÜJ¾ v × Ú ¾�¾ Ú¢Ò ÝÔ¾9ç áqáìÒ Ö Ó ß w
à�ç Ó«Û�Ò Ý Ó Ü Ú Ý Õ ÞâÝ Ò�Ò©Ó�ÔÁÕ Ö1Þ Õ�Ó Ü Ú!Ù ¾ æ � Ò©Ó:Õ × Ò Ö Õ�Ú Ý å Ò Ö�×�Ü Ó�Ú¢Ò Ý ä ÜJ¾wÜgá�Ü Ú�Ù Ü�à Ù¢Õ¡Õ Ü�Ö Ù�Ú�Õ Ö Ó�Ô Ü©ÝâÝ Ò Ö�×¡Ü Ù�Ú Ý Ó�ÔÁÚ ¾
Ú ÝÐ¾ Ó Ü©Ý Û�Õ ßrÜ©ÝÁÞ Ú¢Ó¨Û�Ò ç Ù Þ Ô Ügá Õ à Õ�Õ Ý Ú Ý Û�Ù çÁÞ Õ Þ Ú Ý Ó�ÔrÕ ä x}ë à�ç Ó(Ó�ÔrÕ�Õ ¾ Ó Ü�à Ù�Ú ¾ ÔrÕ Þ Û�Ò ×�×@çÁÝ Ú�Û Ü Ó�Ú¢Ò Ý Û�Ô Ü©Ý²Ý ÕgÙ ¾
Ü©ÝÁÞ á Ö Ò/Û�Õ Þ�çrÖ Õ ¾�Þ Ú ÞµÝ Ò©Ó'Õ+êrÚ ¾ Ó5Ó:Ò�â©Õ�Ó�Ú¢Ó�Ó:Ò}Ó�ÔrÕ Ö Ú�â�ÔmÓ;á²Ù Ü Û�Õ ¾ æsx�ÔrÕ(åñ���ñä¨Õ�Õ î Ù�ã ¾ ÛØÔrÕ Þqç Ù�Õ ç á ÞÁÜ Ó:Õ ß�Ö ÕgÛ�ÕgÚ á Õ Þ
à ã�Ó�ÔrÕ��6ë4����Ò Ý Ó�ÔrÕ¡Õ á Õ Ý Ú Ý â<Ò å ä á Ö Ú�Ù �X�<Ü Ù¢Ò Ý âÃä�Ú¢Ó�ÔñÓ�ÔrÕSåÎ�[���/�,x ø í þ ß â Ügá Õ·Ó�ÔrÕ Þ Õ ¾ Ó�Ú ÝÁÜ Ó�Ú¢Ò ÝÐ¾ å Ò Ö
Ó�ÔrÕ × Ú ¾�¾ Ú¢Ò ÝÂÜJ¾ � Ü Ù Ü Ô Ü©Þ è�Ú Ý�Ü©Ý²Þ � Ö�à Ú�Ùkæªx[ÔÁÚ ¾ Ú Ý å Ò Ö�×�Ü Ó�Ú¢Ò Ý ä ÜJ¾}Ý Ò©Ó�á ÜJ¾�¾ Õ Þ Ó:Ò���u ä ��æ

) Ü Ó:Õ�Ú Ý Ó�ÔrÕ Ü å Ó:Õ ÖØÝ Ò6Ò Ý Ò ÝKä á Ö Ú�Ù �X�/ß åñ��� Û�Ò Ý Ó Ü Û�Ó:Õ Þ Ó�ÔrÕE�6ë4��� Þqç ÓëãâÒ�ï·Û�Õ Ö·Ü©ÝÁÞ±Ü Û�Ó�Ú áËÜ Ó:Õ Þ Ó�ÔrÕ
ä x}ë Ù�Ú Ý Õ å Ò Ö Ó�ÔrÕ × Ú ¾�¾ Ú¢Ò Ý æ ä Ó Ü�î Õ�Ò�ò Ó�Ú × Õ�Ò å :�v � : Ü©ÝÁÞ±Ü â Ü Ó:Õ<Ó�Ú × ÕÂÒ å :&8 � vñä(Õ Ö Õ Ö Õg� ç Õ ¾ Ó:Õ Þ æ � Ò
Ó Ü�î Õ�Ò�òÃÓ�Ú × Õ[Ò Ö(Ö Ò ç Ó:Õ[Ò åJî Ú�â�Ô6Ó à Õtã©Ò ÝÁÞ 5 Ü�î Ô ç ä ÜJ¾�¾ áìÕgÛ�ÚÇ��Õ Þ æsx�ÔrÕ ä á Ö Ú�Ù �X� �/�x ø í þ ß Ó�ÔrÕ}ä(Õ�Õ î Ù�ã î ã
Ú Ý â
¾ ÛØÔrÕ Þqç Ù¢Õ ç á ÞÁÜ Ó:Õ ßªÜ©ÝÁÞ Ó�ÔÁÕ ä x}ë4�½Ù�Ú Ý Õ Ü Û�Ó�Ú áËÜ Ó�Ú¢Ò Ý¦Ö Õg� ç Õ ¾ Ó1ä¨Õ Ö Õ Ö ÕgÛ�ÕgÚ á Õ Þ¦à ãÎÓ�ÔrÕ��6ë��:� Ó:Ò6ÒñÙ Ü Ó:Õ�Ó:Ò à Õ
àÁÖ Ú�Õ å Õ ÞãÞ�çrÖ Ú Ý â<Ó�ÔÁÕ � Õ ÞÁÝ Õ ¾�ÞÁÜ ã ÷©ä á Ö Ú!Ù �X� ù ¾ Ó Ü ò × Õ�Õ�Ó�Ú Ý â ¾ æ � Ò Ý Õ�Ò å Ó�ÔrÕ�Ú Ý å Ò Ö�×¡Ü Ó�Ú¢Ò Ý ä ÜJ¾ á ÜJ¾�¾ Õ Þ Ó:Ò
Ó�ÔrÕ���u ä � ¾ Û�ÔrÕ Þqç Ù�Ú Ý â ¾ ÔrÒ�á ÷ ä}ÔÁÚ�Û�Ô�ä ÜJ¾¨Ö Õ ¾ álÒ Ý½¾ Ú à Ù¢Õ å Ò Ö�Þ Ú ¾ Ó Ö Ú à�ç Ó�Ú Ý âµÙ ÜJ¾ Ó × Ú Ýç Ó:Õ4Û�Ô Ü©Ý â©Õ ¾ Ó:Ò1Ó�ÔrÕ ä x}ë
Ó�Ô Ö Ò ç â�Ô á�Ü�Ö Ú¢Ò ç½¾m¾ Ò çrÖ Û�Õ ¾I¾9ç ÛØÔ ÜJ¾ Ó�ÔrÕ û�Ü Ó:Ó�Ù¢Õ·�/Ó Ü ò�è�Ú Ö ÕgÛ�Ó�Ú á Õ ¾�ß'× Ò ÖØÝ Ú Ý â àÁÖ Ú¢Õ�� Ý â ¾�ßlÜ©Ý²Þ1¾ ÒÂÒ Ý ù ß Ó:Ò<Ó�ÔrÕ
â Ö Ò çÁÝ²Þ � à²ÜJ¾ Õ Þ å�Ú ¾�¾ Ú¢Ò Ý è�Ú Ö ÕgÛ�Ó:Ò ÖBß�Ý Ò Ö Ó:Ò Ó�ÔrÕ ä � í Ò Ý à Ò Ü�Ö�Þ Ó�ÔÁÕ ä	��ä �[�Bs$v�tvæ � Ò©Ó:Õ�Ó�Ô Ü Ó«Ó�Ô²Ú ¾ î Ú�â�Ô6Ó
ä ÜJ¾�Ý Ò©Ó ÜÂÖ Ò ç Ó�Ú Ý Õ å Ò/Ò ÞÎÜ©ÝÁÞÎ× Õ Þ Ú�Û Ü Ù ¾9ç á�á²Ù�ã ÖUçÁÝ�ßlà[ç ÓµÚ ÝÐ¾ Ó:Õ Ü©Þ Ú¢ÓµÛ Ü�Ö�Ö Ú¢Õ Þ1¾ Úíê
Ó:Õ�Õ Ý ÔÁÚ�â�Ô
� ÖØÜ©Ýrî Ú Ý â7¦4�þ ¾
Ü©ÝÁÞÂÖ Õg� ç Ú Ö Õ Þ Ó�ÔÁÕ�álÕ Ö�¾ Ò ÝÁÜ Ù Ü Ó:Ó:Õ Ý Ó�Ú�Ò Ý�Ü©ÝÁÞ<Ü áqá Ö Ò á�Ü ÙìÒ å Ó�ÔrÕ«�3x[u±��Ò ×¡×¡Ü©ÝÁÞ Õ Ö æY¾�Õ�Ó}Ú Ý å Ò Ö�×¡Ü Ó�Ú¢Ò ÝÂÜ�à Ò ç Ó
Ó�ÔrÕ î Ú�â�ÔmÓ�ä ÜJ¾4Ý Õ á Õ Ö Û�Ò ×�×@çÁÝ Ú�Û Ü Ó:Õ Þ Ó:Ò·Ó�ÔrÕ�áìÕ�Ò�á²Ù¢Õwä�ÔrÒ Ý Õ�Õ Þ Õ Þ Ó:Ò î
Ý ÒBä Ü�à Ò ç Ó�Ú¢Ó�s � £ :�tvæ3x[Ô Ü Ó�Ú ¾gß Ó�ÔrÕ
Ú Ý å Ò Ö�×¡Ü Ó�Ú�Ò Ý ä(Õ Ý Ó ç á å Ö Ò × Ó�ÔrÕ�åñ�[�±Ó:Ò�Ó�ÔrÕ4��x�u ¾ Ó Ü ò ß6à�ç Ó Ý Ò©Ó Ü Û Ö Ò ¾�¾ å Ö Ò × åÎ�[�¦Ó:Ò1�3u ä � Ý Ò Ö�Þ Ò�ä Ý
å Ö Ò × Ó�ÔrÕ«��x�u ¾ Ó Ü òñÓ:Ò<��u ä � ÷L¾ Õ�Õwu�Ú�â çÁÖ Õwvæ � ù æ

ä.¾ ÕgÛ�Ò ÝÁÞ Õ+ê Ü©× á²Ù�ÕµÒ å Ü�×¡Ü ó:Ò Ö�Þ ã ¾ å çÁÝ Û�Ó�Ú¢Ò Ý²Ü ÙlÛ�Ò ×�×@çÁÝ Ú�Û Ü Ó�Ú¢Ò Ý Ú Ý6á Ò�Ù á Õ Þ Ó�ÔrÕ�Û�Ò ×�×@çÁÝ Ú�Û Ü Ó�Ú¢Ò Ý Ò å Ó�ÔrÕ
á Ö Ò�áìÕ Ö·Ö�Ü©Þ Ú¢Ò å Ö Õg� ç Õ Ý Û�Ú�Õ ¾·Ü©ÝÁÞ �,usuÐÛ�Ò Þ Õ ¾ Ó:Ò à Õ ç½¾ Õ Þ Ú Ý Ó�ÔrÕñx ä ë ø æ ä�à Ò ç Ó·Ó½ä¨Òðã©Õ Ü�Ö�¾�à Õ å Ò Ö Õ Ó�ÔrÕ
¾ ÔrÒ/Ò©Ó Þ Ò�ä Ý5ß�¾ Ò × Õ�Ò Ý Õ}Ú Ý Ó�ÔrÕ4��u ä � ¾ Ó Ü ò Þ ÕgÛ�Ú Þ Õ Þ Ó:Ò«ÛØÔ Ü©Ý â©Õ�Ó�ÔÁÕ}Ú ÝÐ¾ Ó ÖUç Û�Ó�Ú¢Ò ÝÐ¾ áìÕ Ö Ó Ü Ú Ý Ú Ý â�Ó:Òw�,u�u × Ò Þ Õ ¾
Ü©ÝÁÞ Û�Ò Þ Õ ¾ æ ä Û�Û�Ò ÖØÞ Ú Ý â¡Ó:Ò�� Ý Ò/Ò îlß�Ý Ò·Ò Ý Õ Ö ÕgÛ Ü Ù!Ù¢Õ Þ Õ+ê Ü Û�Ó�Ù�ãÃÔrÒ�ä�Ò Ö ä�ÔjãÂÓ�ÔÁÚ ¾ ÛØÔ Ü©Ý â©Õ1Ò/Û�Û çÁÖ�Ö Õ Þ æ û Õ å Ò Ö Õ
Ó�ÔrÕ�Û�Ô Ü©Ý â©Õ ß(Ü Ù�Ù Ü Ú Ö Û Ö�Ü å Ó ¾ � çÁÜ ä î Õ Þ¦Ü ¾ Ú Ý â�Ù¢Õ�åÃÒ Þ Õ���Û�Ò Þ Õ·Õ á Õ Ö ã6ä}ÔrÕ Ö Õ�Ó�ÔrÕtã î Õ�ä�æ ä å Ó:Õ Ö Ó�ÔrÕÂÛ�Ô Ü©Ý â©Õ ß
Ü Ù�Ù Ü Ú Ö Û Ö�Ü å Ó[ä(Õ Ö Õ Ö Õg� ç Ú Ö Õ Þ Ó:Ò ¾ ä�Ú�Ó�Û�Ô�Ó:Ò Ü�Þ Ú¢òlÕ Ö Õ Ý Ó�å�Ò Þ Õ��3Û�Ò Þ Õ«ä�ÔÁÚ�Ù�Õ î ã/Ú Ý â¡Ú Ý Ó�ÔrÕ Ý Ò�� î ã6�8ú�Ò Ý Õ�æ3x[ÔrÕ
Û�Ô Ü©Ý â©Õ�ä ÜJ¾ Û�Ò ×¡×@ç²Ý Ú�Û Ü Ó:Õ Þ Ó�Ô Ö Ò ç â�ÔñÓ�ÔrÕ ÞÁÜ Ú�Ù�ã ä x4ë�æ ] Ò�ä(Õ á Õ ÖBß�Ü å Ó:Õ Ö Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó�Ú¢Ó�ä ÜJ¾wÞ Ú ¾ Û�Ò á Õ Ö Õ Þ
Ó�Ô Ü Ó¨Ó�ÔrÕ ä Ú Ö urÒ Ö Û�ÕDr ¾�á Õ Ö�¾ Ú�Ò Ý Ò å Ó�ÔrÕ ä x}ë ä ÜJ¾�Ý Ò©Ó(Õ+ê Ü Û�Ó�Ù�ã�Ó�ÔrÕ ¾�Ü©× Õ ÜJ¾ Ó�ÔrÕ}Ò Ý Õ Ö ÕgÛ�ÕgÚ á Õ Þ ÕgÙ�ÕgÛ�Ó Ö Ò Ý Ú�Û Ü Ù�Ù�ã
à ã§Ó�ÔrÕ ä}Ö�× ã Ügá Ú Ü Ó:Ò Ö�¾ 2 Ü©Ý Ò©Ó�ÔrÕ Ö Ú ÝÐ¾ Ó Ü©Ý Û�ÕÃÒ å ÜJ¾ ã Ý Û�Ô Ö Ò Ý Ò çÐ¾ Õ á Ò�Ù ç Ó�Ú¢Ò Ý¬Ü©ÝÁÞ Ù Ü Û î Ò å Ù!Ú Ýrî�ç á à Õ�Ó½ä¨Õ�Õ Ý
¾ ã ¾ Ó:Õ × Û�Ò × áìÒ Ý Õ Ý Ó ¾ æ urÒ Ö<Ü ÓÂÙ�Õ ÜJ¾ Ó·Ó�ä(Ò�ã©Õ Ü�Ö�¾�ß Ó�ÔrÕ Ö Õ�Õ+êrÚ ¾ Ó:Õ Þ Ó½ä¨Ò á Õ Ö�¾ Ú¢Ò Ý½¾ Ò å Ó�ÔÁÕ ÞÁÜ Ú!Ù�ã ä x}ë�é¨Ò Ý Õ
á Ö Ú Ý Ó:Õ Þ Ò ç Ó Þ Ú Ö ÕgÛ�Ó�Ù�ã à ãÂÓ�ÔrÕ1� Ý Û�Ú Ö Ù�Ú î u Ö�Ü â��
ÔrÒ�á Ü©ÝÁÞÃÞ Ú ¾ Ó Ö Ú à[ç Ó:Õ Þ Ù¢Ò
Û Ü Ù�Ù�ã à ã × Õ ¾�¾ Õ Ý â©Õ Ö Ó:Ò Ü Ù!Ù çÁÝ Ú�Ó ¾[Ü Ó
� Ý Û�Ú Ö Ù�Ú î�ä Ú Öªû�ÜJ¾ Õ ßmÜ©ÝÁÞ¥ÜY¾ ÕgÛ�Ò ÝÁÞ Ò Ý Õ�Ó Ö�Ü©ÝÐ¾�× Ú¢Ó:Ó:Õ Þ ÕgÙ¢ÕgÛ�Ó Ö Ò Ý Ú!Û Ü Ù�Ù�ãµÓ�Ô Ö Ò ç â�Ô Ü©Ý4ä Ú Ö urÒ Ö Û�Õ[Û�Ò ×¡×�çÁÝ Ú!Û Ü Ó�Ú¢Ò ÝÐ¾
Û�Õ Ý Ó:Õ ÖÃ÷ Ó�ÔrÕk�/ë4��� ù Ó:Ò ä�ÖØ× ããÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö Ò�álÕ ÖØÜ Ó�Ú¢Ò ÝÐ¾1Ü Ó�è�Ú�ã Ü�Ö�à�Ü�î Ú Ö æÃx[ÔrÕ·Ò Ý Õ Ö ÕgÛ�ÕgÚ á Õ Þ¦à ãÎÓ�ÔrÕ ä}Ö�× ã
Ügá Ú Ü Ó:Ò Ö�¾ ä ÜJ¾ Ú Þ Õ Ý Ó�Ú�Û Ü Ù
Ú Ý�Ü Ù�Ù Ö Õ ¾ áìÕgÛ�Ó ¾ Ó:ÒµÓ�ÔrÕ3Ò Ý Õ Þ Ú ¾ Ó Ö Ú à�ç Ó:Õ Þ«à ã1Ó�ÔrÕ[u Ö�Ü â¥�
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å�Ò Þ Õ1�[Û�Ò Þ Õ1Ú Ý å Ò ÖØ×¡Ü Ó�Ú¢Ò Ý Û�Ò Ý Ó Ü Ú Ý Õ Þ Ú Ý Ó�ÔrÕ��rþ�� � �Læ�x[ÔrÕ ä x4ë�Ó�Ô Ü Ó í Ü â�Ù¢Õ1u�Ù�Ú�â�ÔmÓ Ö ÕgÛ�ÕgÚ á Õ Þ Û�Ò Ý Ó Ü Ú Ý Õ Þ
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� Ô Ü Ó Ü�à Ò ç Ó�Ó�ÔrÕ�Û�Ò Ý å çÐ¾ Ú�Ò Ý�Ü�à Ò ç Ó3Ó�ÔÁÕ�á Ö Ò�áìÕ Ö�Ö�Ü©Þ Ú¢Ò å Ö Õg� ç Õ Ý Û+ã�Ó:Ò à Õ çÐ¾ Õ ÞÂà ã�Ó�ÔÁÕ û Ù Ü Û î�]}Ü ä î�¾ Ú Ý
Ó�ÔrÕ�x ä ë ø ½¥þ(Ú�áìÕ Ö4Ý Ò©Ó:Õ ¾ Ó�Ô Ü Ó4Ó�ÔÁÕ û Ù Ü Û î�]4Ü ä î á²Ú�Ù¢Ò©Ó ¾ ä¨Õ Ö Õ¥Ó:Ò�Ù Þ Ó:Ò ç½¾ Õ«Ó�ÔÁÕ1Õ ÝÁÖ Ò ç Ó:Õ å Ö Õg� ç Õ Ý Û+ãÃä�ÔÁÚ�Ù¢Õ
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Ú Ý âwÚ Ý Ó�ÔrÕ�x ä ë ø æ
x[ÔrÕ���Ò ×¡×¡Ü©ÝÁÞ Õ Ö Ò å ë�þ��±Ó:Õ ¾ Ó�ÚÇ��Õ Þ·Ü å Ó:Õ Ö Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó¨Ó�Ô Ü Ó¨Ó�ÔrÕ çÐ¾ Õ à ã�Ó�ÔrÕ û Ù Ü Û î
]4Ü ä î�¾ Ò å Ó�ÔrÕ�Õ ÝrÖ Ò ç Ó:Õ Ö�Ü©Þ Ú�Ò å Ö Õg� ç Õ Ý Û+ã Ö�Ü Ó�ÔrÕ Ö Ó�Ô Ü©Ý Ó�ÔrÕ¡x ä ë ø å Ö Õg� ç Õ Ý Û+ãñÔ Ü©ÞÎà Õ�Õ ÝÎà²Ö Ú¢Õ å Õ Þ Ó:Ò�ÔÁÚ ×
ÜJ¾1Ü¥���:9�� § � â7�=���«��	�«à ÕgÛ Ü�çÐ¾ Õ¡Ó�ÔrÕ û Ù Ü Û î^]}Ü ä î ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾ ä¨Õ Ö Õ Ý Ò©ÓwÕg� ç Ú�áqáìÕ Þ ä�Ú�Ó�Ô ]�ä ¦ í ¬µð����Ð3
Ó:ÕgÛ�Ô Ý Ò�Ù¢Ò�â�ã�æ�x[ÔÁÕ ä �[ë ÷©ä Ú Ö Û Ö�Ü å Ó¨�¨Ò Ý Ó Ö Ò�Ùìë Ö�Þ Õ Ö ù Ö Õg� ç Ú Ö Õ Þ Ó�ÔrÕ�u�� � v ¾ Ó:Ò çÐ¾ Õ Ý Ò Ý � ]�ä ¦ í ¬�ð}���Ð3 × Ò Þ Õ
ä�ÔrÕ Ý Ó Ü Ù î Ú Ý â�Ó:Ò ¾ áìÕgÛ�ÚÇ��Û«Ó_ãáìÕ ¾ Ò å Ü Ú Ö Û Ö�Ü å Ó ÷L¾Uç Û�Ô ÜJ¾ u�� �Ê¾ ù Ó�Ô Ü Ó ß Ù�Ú î Õ¥Ó�ÔrÕ û Ù Ü Û î�]}Ü ä î�¾�ß'Þ Ú Þ Ý Ò©Ó�Ô ÜBá Õ
Ó�ÔrÕ Ý Õ�ä Ó:ÕgÛ�Ô Ý Ò�Ù�Ò�â�ã�æñx�ÔrÕ�Ù!Ú ¾ Ó�Ò å Ý Ò Ý � ] ¬ Ü Ú Ö Û ÖØÜ å Ó�á Ö Ò á Ú Þ Õ Þ Ó:Ò Ó�ÔrÕ�u�� � v�á²Ú!Ù¢Ò©Ó ¾�ß ÔrÒBä¨Õ á Õ Ögß å Ò ÖÂ¾ Ò × Õ
Ö Õ ÜJ¾ Ò Ý Þ Ú ÞñÝ Ò©ÓwÚ Ý Û�Ù çÁÞ Õ¥ð ] �98�: ¾ æ ä á�á Ü�Ö Õ Ý Ó�Ù�ãÃÓ�ÔrÕ Þ ÕgÛ�Ú ¾ Ú¢Ò Ý ä ÜJ¾w×�Ü©Þ Õ�Ó:ÒÃÔ ÜBá Õ�Ó�ÔrÕ û Ù Ü Û î�]4Ü ä îd¾@çÐ¾ Õ
Ó�ÔrÕ�Õ ÝrÖ Ò ç Ó:Õ ÖØÜ©Þ Ú¢Ò å Ö Õg� ç Õ Ý Û+ã à�ç Ó�Ó�ÔÁÚ ¾¨Þ ÕgÛ�Ú ¾ Ú�Ò Ý ä ÜJ¾3Ý Õ á Õ Ö Û�Ò ×¡×�çÁÝ Ú!Û Ü Ó:Õ Þ Ó:Ò�Ó�ÔrÒ ¾ Õ Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ù¢Õ å Ò Ö Ó�ÔrÕ
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u�� � v«á Ö Ò/Û�Õ ÞqçÁÖ Õ ¾I¾ áìÕgÛ�ÚÇ�²Õ Þ Ú Ý Ó�ÔÁÕ ä �[ë�æ � Ò©Ó:Õ�Ó�Ô Ü Ó Ü Ó�ÔrÒ Ö Ò ç â�ÔãÚ Ýmá Õ ¾ Ó�Ú�â Ü Ó�Ú¢Ò Ý Ò å Ó�ÔrÕ�ÔÁÚ�â�ÔrÕ Ö Ù¢Õ á ÕgÙ ¾ Ò å
Û�Ò Ý Ó Ö Ò�Ù ßìÜJ¾ Ú ¾�Ö Õg� ç Ú Ö Õ Þ Ú ÝÃÜ �
x ä å þª� à²ÜJ¾ Õ Þ�Ü©ÝÁÜ Ù�ã ¾ Ú ¾�ß Ú ¾�Ý ÕgÛ�Õ ¾�¾�Ü�Ö ã<Ó:Ò�Õ+êá�Ù Ü Ú Ý á Ö Ò�álÕ Ö Ù�ã·Ó�ÔÁÕ çÐ¾ Õ«Ò å Ó�ÔrÕ
Õ ÝrÖ Ò ç Ó:Õ ÖØÜ©Þ Ú¢Ò å Ö Õg� ç Õ Ý Û+ã à ã�Ó�ÔrÕ û Ù Ü Û î�]}Ü ä îd¾ æ¨ë å Ó�ÔÁÕ á�Ü�Ö Ú¢Ò ç½¾(Ö ÕtálÒ Ö Ó ¾ Ò Ý Ó�ÔÁÕ ¾ ÔrÒ6Ò©Ó Þ ÒBä Ý5ß Ò Ý Ù�ã�þ�Ú�áìÕ Ö
Ý Ò©Ó:Õ ¾ Ó�ÔÁÕ å Ü Û�Ó�Ó�Ô Ü Ó Ü©Ý Õ+êrÛ�ÕtáÁÓ�Ú¢Ò Ý Ô Ü©Þ¥à Õ�Õ Ý¡×�Ü©Þ Õ å Ò Ö(ä}Ö�× ã1ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ å Ò Ö�¾�Ü å Õ�Ó_ã Ö Õ ÜJ¾ Ò ÝÐ¾ 2®Ó�ÔrÕ3Ò�ï�Û�Ú Ü Ù
Ü Û�Û�Ú Þ Õ Ý Ó Ö ÕtáìÒ Ö Ó ß � Ý Ò/Ò î r ¾�Þ Õ�Ó Ü Ú�Ù�Õ ÞÃà Ò/Ò î Ò Ý Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó ß�Ü©Ý²Þ Ó�ÔÁÕXn ä ë Ö ÕtálÒ Ö Ó Þ Ò Ý Ò©Ó × Õ Ý Ó�Ú¢Ò Ý Ó�ÔÁÚ ¾
å Ü Û�Ó,¥�þ�Ú�áìÕ Ö å Ò ç²ÝÁÞ Ò ç Ó Ü�à Ò ç Ó�Ú�Ó å Ö Ò × ÔrÕ Ö3Ü Ó:Ó:Õ ÝÁÞÁÜ©Ý Û�Õ Ü Ó3Ó�ÔrÕ�á çrà Ù�Ú!Û[ÔrÕ Ü�Ö Ú Ý â ¾¨Ü©Ý²Þ Ó Ö Ú Ü Ùkæªx[ÔÁÚ ¾ Ò × Ú ¾�¾ Ú¢Ò Ý
Ò å Ú × álÒ Ö Ó Ü©Ý ÓwÚ Ý å Ò ÖØ×¡Ü Ó�Ú¢Ò Ý å Ö Ò × Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó Ö ÕtáìÒ Ö Ó ¾ Ú ¾1Ü©Ý Ú Ý Ó:Õ Ö Õ ¾ Ó�Ú Ý âÃÕ+ê Ü©× á²Ù¢Õ·Ò å ÔrÒBä Ú Ý Û�Ò × á²Ù¢Õ�Ó:Õ
Ú Ý6á Õ ¾ Ó�Ú�â Ü Ó�Ú¢Ò Ý Ò å Ó�ÔrÕ}Ô²Ú�â�ÔrÕ Ö Ù¢Õ á ÕgÙ ¾ Ò å Û�Ò Ý Ó Ö Ò�Ù�Û Ü©Ý Ù¢Õ Ü©Þ Ó:Ò1Ú Ý Û�Ò Ö�Ö ÕgÛ�Ó�Û Ü�çÐ¾�Ü Ù Ü©ÝÁÜ Ù�ã ¾ Ú ¾ æ�� Ý ÔrÕ Ö�à Ò/Ò î�ß þ�Ú�áìÕ Ö
� ç Õ ¾ Ó�Ú¢Ò ÝÐ¾ ä�ÔjããÓ�ÔrÕ ä Û�Û�Ú Þ Õ Ý Ó1� Ýmá Õ ¾ Ó�Ú�â Ü Ó�Ú¢Ò Ý§û Ò Ü�Ö�Þ5ß ä�ÔÁÚ!Ù¢ÕSá Ö Ò Þqç Û�Ú Ý â ����á Ò�Ù çÁ× Õ ¾ Ò å Õ á Ú Þ Õ Ý Û�Õ ß�Ý Õ á Õ Ö
ÜJ¾:î Õ Þ Ó�ÔrÕÃ�¨Ò ×�×¡Ü©ÝÁÞ Õ Ö Ò å ë�þ�� Ü�à Ò ç Ó«Ó�ÔrÕ Ö�Ü©Þ Ú�Ò å Ö Õg� ç Õ Ý Û+ã Ü©ÝÁÞ Ò©Ó�ÔrÕ Ö á Ö Ò à Ù¢Õ ×S¾ å Ò ç²ÝÁÞ±ÞqçrÖ Ú Ý â�Ó�ÔrÕ
Ú Ý6á Õ ¾ Ó�Ú�â Ü Ó�Ú¢Ò Ý æ

ë4Ó�ÔÁÕ Ö Ò�ï·Û�Ú Ü Ù�Õ+ê
Û�Õtá²Ó�Ú¢Ò ÝÐ¾ ä(Õ Ö Õ ×¡Ü©Þ Õ å Ò Ö Ó�ÔrÕ�ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö Ò�áìÕ Ö�Ü Ó�Ú�Ò ÝÐ¾�ßÝ¾9ç ÛØÔ ÜJ¾�Ü Ù�Ù¢ÒBä}Ú Ý âãÓ�ÔrÕ × Ú Ý
Ó�ÔrÕ1�
ÕgÛ çrÖ Ú¢Óëã{5ìÒ Ý Õ�ä�Ú¢Ó�ÔÁÒ ç Ó ä��¤ä �[��Û�Ò á Õ Ö�Ü â©Õ�æ4ð ¾ Ú Ý â·�
x ä å þ ß Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó4Û Ü©Ý�à Õ çÁÝ²Þ Õ Ö�¾ Ó:Ò/Ò Þ<ÜJ¾4Ü
Þ ã ÝÁÜ©× Ú�Û�á Ö Ò/Û�Õ ¾�¾ ä}ÔrÕ Ö Õ¥Ó�ÔrÕ�Ò�áìÕ Ö�Ü Ó�Ú¢Ò ÝÐ¾ Ò å Ó�ÔrÕ ä}Ö�× ã Ü©ÝÁÞgä Ú Ö urÒ Ö Û�Õ Ü©ÞÁÜ áÁÓ:Õ ÞãÜ©Ý²ÞãÞ Ú á Õ Ö â©Õ Þ ä}Ú¢Ó�ÔrÒ ç Ó
Õ�òìÕgÛ�Ó�Ú á Õ«Û�Ò ×¡×�çÁÝ Ú!Û Ü Ó�Ú¢Ò Ý�Ü©ÝÁÞ Û�Ò/Ò Ö�Þ Ú ÝÁÜ Ó�Ú¢Ò Ý æ

å Ü©Ý ã�Ò å Ó�ÔÁÕ Þ ã ¾ å çÁÝ Û�Ó�Ú�Ò ÝÁÜ Ù²Û�Ò ×¡×�çÁÝ Ú!Û Ü Ó�Ú¢Ò ÝÐ¾3Ü©ÝÁÞ Ú Ý Ó:Õ Ö�Ü Û�Ó�Ú¢Ò ÝÐ¾Þ¾ Ó:Õ × å Ö Ò × ÜJ¾ ã Ý ÛØÔ Ö Ò Ý Ò çÐ¾ Õ á Ò�Ù ç Ó�Ú¢Ò Ý
Ò å Ó�ÔrÕ × Ú ¾�¾ Ú¢Ò Ý�Ü©ÝÁÞ Ó�ÔrÕ�Ò�álÕ ÖØÜ Ó�Ú¢Ò ÝÐ¾ á�Ù Ü©Ý æ�� Ý�Ö Õ ¾ áìÒ ÝÐ¾ Õ�Ó:Ò Ó�ÔrÕ�Õ á Ò�Ù á Ú Ý â × Ú ¾�¾ Ú¢Ò Ý Ú Ýj� Ò Ö Ó�ÔrÕ Ö�Ý � Ö�Ü � ß
Ü Ú Ö�ÜJ¾�¾ Õ�Ó ¾ ä¨Õ Ö Õ<Ú Ý Û Ö Õ ÜJ¾ Õ Þ Ú Ý �
ÕtáÁÓ:Õ ×wà Õ Ö�� £©£ �<Ü©ÝÁÞ±ÜÔ¾ Ú�â Ý Ú¢��Û Ü©Ý Ó�áìÒ Ö Ó�Ú¢Ò Ý Ò å Ó�ÔrÕ!â Ö Ò çÁÝ²Þ å Ò Ö Û�Õ ¾ ä¨Õ Ö Õ
ä�Ú¢Ó�Ô ÞrÖ�Ü ä Ý æ ä Ù¢Ó�ÔÁÒ ç â�Ô�Ó�ÔrÕ1Ò Ö Ú�â�Ú ÝÁÜ Ù5Ò Ö â Ü©Ý Ú�ú Ü Ó�Ú¢Ò ÝÁÜ Ù ¾ Ó ÖUç Û�Ó çrÖ ÕwÒ å Ó�ÔrÕ¡��x[u±ä ÜJ¾�× Ò Þ ÚÇ�²Õ Þ�Ü Ó4Ó�ÔÁÚ ¾ Ó�Ú × Õ ß
Ó�ÔrÕ¥Ò�áìÕ Ö�Ü Ó�Ú¢Ò ÝÐ¾ á²Ù Ü©Ý ä ÜJ¾µÝ Ò©Ótæµ� Ý á Ü�Ö Ó�Ú�Û ç Ù Ü�ÖBß Ó�ÔrÕ�áìÒ ¾ Ú¢Ó�Ú¢Ò Ý Ò å Ó�ÔÁÕ@áìÕ Ö�¾ Ò Ý ä�ÔÁÒ·ä ÜJ¾ Ú Ý Û�Ô Ü�Ö â©Õ¥Ò å Û�Ò × �
×�çÁÝ Ú�Û Ü Ó�Ú¢Ò Ý�Ü©ÝÁÞ Û�Ò6Ò ÖØÞ Ú ÝÁÜ Ó�Ú¢Ò Ý�à Õ�Ó½ä¨Õ�Õ Ý Ó�ÔÁÕ�åÎ�[� Ü©ÝÁÞ �3u ä ��ä ÜJ¾ ÕgÙ�Ú × Ú Ý²Ü Ó:Õ Þ ä�Ú¢Ó�ÔÁÒ ç Ó�Õ ¾ Ó Ü�à Ù�Ú ¾ ÔÁÚ Ý â Ü©Ý
Ü Ù¢Ó:Õ Ö�Ý²Ü Ó�Ú á ÕwÛ�Ò ×¡×�çÁÝ Ú�Û Ü Ó�Ú�Ò Ý Û�Ô Ü©Ý²Ý ÕgÙkæ

ð ÝÐ¾�Ü å Õ ÜJ¾ ã Ý Û�Ô Ö Ò Ý Ò çÐ¾ Õ á Ò�Ù ç Ó�Ú¢Ò Ý Ò å Ó�ÔÁÕ ¾�Ü å Õ�Ó_ã¡Û�Ò Ý Ó Ö Ò�Ù ¾ Ó ÖUç Û�Ó çrÖ Õ[Û Ü©Ý·à Õ�á Ö Õ á Õ Ý Ó:Õ Þ�à ã4á Ö Ò�áìÕ Ö�Þ Ò
Û ç �
× Õ Ý Ó Ü Ó�Ú¢Ò Ý Ò å ¾�Ü å Õ�Óëã�Û�Ò ÝÐ¾ Ó ÖØÜ Ú Ý Ó ¾gß/ÜJ¾�¾UçÁ× áÁÓ�Ú¢Ò Ý½¾�ß�Ü©ÝÁÞ Ó�ÔrÕgÚ Ö Û�Ò Ý Ó Ö Ò�Ù ¾¨ÞqçrÖ Ú Ý â ¾ ã ¾ Ó:Õ × Þ Õ ¾ Ú�â Ý�Ü©ÝÁÞ Û�ÔrÕgÛ î Ú Ý â
à Õ å Ò Ö Õ�ÛØÔ Ü©Ý â©Õ ¾�Ü�Ö Õ ×¡Ü©Þ Õ3Ó:Ò Þ Õ�Ó:Õ Ö�× Ú Ý Õ�Ú å Ó�ÔrÕ3Û�Ò ÝÐ¾ Ó Ö�Ü Ú Ý Ó ¾�Ü©ÝÁÞ¥ÜJ¾�¾9çÁ× áÁÓ�Ú¢Ò ÝÐ¾�Ü�Ö Õ á Ú¢Ò�Ù Ü Ó:Õ Þ¥à ãwÓ�ÔrÕ Þ Õ ¾ Ú�â Ý æ
ð Ý Ú Ý Ó:Õ Ý Ó�Ú¢Ò Ý²Ü ÙÁÛ�Ô Ü©Ý â©Õ ¾¨Ü©Ý²Þ�× Ú�â ÖØÜ Ó�Ú¢Ò Ý Ò å à ÕgÔ Ügá Ú¢Ò Ö Ò ç Ó ¾ Ú Þ Õ3Ó�ÔÁÕ à Ò çÁÝÁÞÁÜ�Ö Ú¢Õ ¾ Ò å ¾�Ü å Õ�Ó_ã�Û Ü©Ý�à Õ�á Ö Õ á Õ Ý Ó:Õ Þ
à ã á�Ü�Ö Ú¢Ò ç½¾�× Õ Ü©ÝÐ¾�ß Ú Ý Û�Ù çÁÞ Ú Ý â·Õ Þqç Û Ü Ó�Ú¢Ò Ý�ß Ú Þ Õ Ý Ó�Ú å ã
Ú Ý â Ü©ÝÁÞ ÛØÔrÕgÛ î Ú Ý â Ù¢Õ Ü©Þ Ú Ý â�Ú ÝÁÞ Ú�Û Ü Ó:Ò Ö�¾gß'Ü©ÝÁÞ Ó Ü�Ö â©Õ�Ó:Õ Þ
Ü�çÁÞ Ú�Ó ¾ æ�þ Ü�Ö Ó[����� Þ Õ ¾ Û Ö Ú à Õ ¾ ä Ü ã ¾ Ó:ÒSá Ö Õ á Õ Ý Ó ÜJ¾ ã Ý Û�Ô Ö Ò Ý Ò çÐ¾ Õ á Ò�Ù ç Ó�Ú�Ò Ý å Ö Ò × Ù¢Õ Ü©Þ Ú Ý â1Ó:Ò Ü Û�Û�Ú Þ Õ Ý Ó ¾ æ
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u�Ú�â çÁÖ Õ � æ � ù æ
þ Ö Ú¢Ò Ö Ó:Ò¦�
ÕtáÁÓ:Õ ×wà Õ ÖE� £©£ �/ß í Ü â�Ù¢Õ�u�Ù�Ú�â�Ô6Ó¡ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ î Õ�ä Ü©Ý ã±Ó�Ú × Õ Ö Õg� ç Ú Ö Õ Þ5ß á Ö Ú¢Ò Ö Ó:ÒÎ��â�Ô6Ó:Õ Ö
¾ ä(Õ�Õtá ¾1Ü©ÝÁÞ ä�Ú¢Ó�ÔrÒ ç Ó���â�ÔmÓ:Õ Ö Û�Ò á Õ ÖØÜ â©Õ ß Ú å Ý ÕgÛ�Õ ¾�¾�Ü�Ö ã�æ ä å Ó:Õ Ö �
ÕtáÁÓ:Õ ×wà Õ Ök� £©£ �/ß ÔrÕgÙ�Ú�Û�Ò�á²Ó:Õ Ö î Ú�â�Ô6Ó ¾
ä¨Õ Ö Õ Ö Õ ¾ Ó Ö Ú�Û�Ó:Õ Þ Ó:Ò�Ó�ÔrÕ ¾ ÕgÛ çrÖ Ú¢Óëã·ú�Ò Ý Õ�Ú å ä	��ä �[� Ü©ÝÁÞ ��â�Ô6Ó:Õ Ö Û�Ò á Õ Ö�Ü â©Õ1ä¨Õ Ö Õ Ý Ò©Ó3Ò Ý8¾ Ó Ü Ó�Ú�Ò Ý æ û�ç Ó
å Ò Ö Ó�ÔrÕ × Ú ¾�¾ Ú¢Ò Ý Ò Ý&ä á Ö Ú�Ù �¡�rß í Ü â�Ù¢Õ1usÙ!Ú�â�ÔmÓ Ö Õg� ç Õ ¾ Ó:Õ ÞÃÜ©ÝÁÞÃÖ ÕgÛ�ÕgÚ á Õ Þ áìÕ Ö�× Ú ¾�¾ Ú¢Ò Ý Ó:Ò�Õ+ê
ÕgÛ ç Ó:Õ1Ó�ÔrÕgÚ Ö
î Ú�â�ÔmÓ¨Ò ç Ó ¾ Ú Þ Õ}Ó�ÔÁÕ ¾ ÕgÛ çrÖ Ú¢Óëã¡ú�Ò Ý Õ�æ ä ��x[uQáìÒ�Ù�Ú!Û+ã¡Ù¢Õ�Ó:Ó:Õ Ö[ÞÁÜ Ó:Õ Þ �/ÕtáÁÓ:Õ ×«à Õ Ö¨� £©£ � Ú × á²Ù¢Õ × Õ Ý Ó:Õ Þ Ó�ÔrÕ
å Ò�Ù�Ù¢Ò�ä�Ú Ý â�áìÒ�Ù�Ú�Û+ã å Ò Ö ð ] �98�:µÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö î Ú�â�Ô6Ó ¾<¾9ç áqáìÒ Ö Ó�Ú Ý â�Ó�ÔrÕ�åÎ�[��é�v ä Ù�Ùrð ] �98�: î Ú�â�Ô6Ó ¾ Ú Ý Ó:Ò�� Ö�Ü �
Ò ç Ó ¾ Ú Þ ÕµÒ å Ó�ÔrÕ ¾ ÕgÛ çÁÖ Ú¢Ó_ã�ú�Ò Ý Õ Ö Õg� ç Ú Ö Õ ä��¤ä �[�ÂÛ�Ò á Õ Ö�Ü â©Õ�æ�w ] ÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö î Ú�â�ÔmÓ ¾ Ô Ü©Þ<Ö Ò ç Ó�Ú Ý ÕgÙ�ã à Õ�Õ Ý



�X� u y�z4{}|�~������m��{�������(�}�������s��}��{wy[ys�,������~

î ÒBä Ý ä�Ú�Ó�ÔÁÚ Ý Ó�ÔrÕ3x ä ë øf¾ ÕgÛ çrÖ Ú¢Ó_ã1ú�Ò Ý Õ3ä�Ú¢Ó�ÔÁÒ ç Ó ä��¤ä �[�1Ò Ö ��â�Ô6Ó:Õ Ö Û�Ò á Õ Ö�Ü â©Õ Ü©Ý²Þ ��x[u&álÕ Ö�¾ Ò ÝÁÝ ÕgÙ
Ü Ó á�Ü�Ö Ú¢Ò çÐ¾ Ù¢Õ á ÕgÙ ¾ ä¨Õ Ö Õ Ü ä Ü�Ö Õ¥Ò å Ó�ÔÁÚ ¾ æ�åÎ�[�máìÕ Ö�¾ Ò ÝÁÝ ÕgÙ�ä¨Õ Ö Õ Ü ä Ü�Ö Õ�Ò å Ó�ÔrÕ Ö Õg� ç Ú Ö Õ × Õ Ý Ó}Ó:Ò<Ô ÜBá Õ
ä	�¤ä �[�ÎÛ�Ò á Õ Ö�Ü â©Õ å Ò Ö î Ú�â�ÔmÓ ¾ Ò ç Ó ¾ Ú Þ Õ¥Ó�ÔrÕ ¾ ÕgÛ çrÖ Ú¢Óëã�ú�Ò Ý Õ Ü©ÝÁÞ Û�Ò × á�Ù�Ú¢Õ Þ ä�Ú¢Ó�ÔñÓ�Ô Ü Ó Ö Õg� ç Ú Ö Õ × Õ Ý Ótæ
] ÒBä¨Õ á Õ Ögß Ó�ÔÁÕÃu�� � vQá²Ú!Ù¢Ò©Ó ¾ Ú Ý6á Ò�Ù á Õ Þ Ú Ý Ó�ÔÁÕ Ü Û�Û�Ú Þ Õ Ý Ó ß3Ö ÕgÙ�ã
Ú Ý âñÒ Ý Ó�ÔÁÕ�ä Ö Ú¢Ó:Ó:Õ Ý â ç Ú ÞÁÜ©Ý Û�Õ�Ú Ý Ó�ÔrÕ
ä ��ë ß²à ÕgÙ�Ú¢Õ á Õ Þ Ó�Ô Ü Ó Ý Ò�ë�þ�� Ü Ú Ö Û Ö�Ü å Ó ß �qê
Õ Þ Ò Ö4Ö Ò©Ó Ü�Ö ã�ä�Ú Ý â ß ä¨Õ Ö Õ Ü Ù�Ù�ÒBä¨Õ Þ Ó:Ò�Õ Ý Ó:Õ Ö Ó�ÔrÕ¥x ä ë ø
á Ö Ú¢Ò Ö Ó:Ò Ü �[â�ÔmÓ:Õ ÖÍ¾ ä(Õ�ÕtáPs$v�tvæ
ä ÓwÓ�ÔrÕ ¾�Ü©× Õ�Ó�Ú × Õ ß Ó�ÔÁÕ û Ù Ü Û î�]}Ü ä îd¾wÜ Ù ¾ ÒÂÓ�ÔrÒ ç â�Ô6ÓµÓ�ÔrÕtã ä(Õ Ö Õ�Ò�áìÕ Ö�Ü Ó�Ú Ý â<Û�Ò Ö�Ö ÕgÛ�Ó�Ù�ã�æ¥x[ÔrÕ ä}Ö�× ã
��Ò ×¡×¡Ü©ÝÁÞ Õ Ö}Ü Ól5 Ü�î Ô ç Ô Ü©Þ Û Ü Ù�Ù¢Õ Þ Ó�ÔÁÕ1�¨Ò ×¡×¡Ü©Ý²Þ Õ Ö Ò å ë�áìÕ Ö�Ü Ó�Ú¢Ò ÝÐ¾�ß þ(Ù Ü©ÝÐ¾�ßrÜ©ÝÁÞ þ�Ò�Ù!Ú�Û+ã å Ò Ö ëµþ¨�
Ó�ÔÁÕ Ý Ú�â�Ô6Ó à Õ å Ò Ö Õ�Ó�ÔrÕ ¾ ÔrÒ6Ò©Ó Þ ÒBä Ý®Ü©ÝÁÞ�ÜJ¾:î Õ Þ Ó:Ò à Õ Ü�à Ù�Õ<Ó:Ò î ã±Ó�ÔrÕ × Ú ¾�¾ Ú¢Ò Ý ä�Ú¢Ó�ÔrÒ ç Ó ä	�¤ä �[�
Û�Ò á Õ Ö�Ü â©Õ�æ ] Õ�ä ÜJ¾ Ó:Ò�Ù Þ Ó�Ô Ü Ó�Ó�ÔrÕtã ×�çÐ¾ Ó�Ô ÜBá Õ ä	��ä �[�ÎÛ�Ò á Õ Ö�Ü â©Õ�æÂu Ö Ò × Ó�ÔrÕ á Ú¢Õ�ä Ò å Ó�ÔrÕ û Ù Ü Û î
]4Ü ä îd¾ á�Ú�Ù¢Ò©Ó ¾µ÷ ä�ÔrÒ�Ô Ü©ÞÂÖ ÕtáìÒ Ö Ó:Õ Þ Ú Ý Ó:Ò�Ó�ÔrÕ ä	�¤ä �[� ÞqçrÖ Ú Ý âwÓ�ÔrÕ î Ú�â�ÔmÓ Ü©ÝÁÞ á Ö Ò á Ú Þ Õ Þ Ó�ÔrÕgÚ Ö î Ú�â�Ô6Ó
á�Ù Ü©Ý<Ü©ÝÁÞ�Þ Õ ¾ Ó�Ú ÝÁÜ Ó�Ú¢Ò ÝÐ¾ ù Ó�ÔÁÕtã�ä¨Õ Ö ÕwÛ�Ò × á²Ù�ã
Ú Ý â Ü©ÝÁÞ ä¨Õ Ö Õ çÁÝÁÞ Õ Ö�ä��¤ä �[�<Û�Ò Ý Ó Ö Ò�Ùkæ

> Õ�����ß���� °�§ �������¤���=� ® � § �=�=²+«�ß��=�=� § � ý �Ô�l�~� § ��ß��Ô�=�ª©�ßÇ7D� §R° �È� ® ��� ® �¨9������%��� § ����â æ í òlÕgÛ�Ó�Ú á Õ�á Ö Ò/Û�Õ Þ�çrÖ Õ ¾
ä¨Õ Ö Õ Ý Ò©Ó�Õ ¾ Ó Ü�à Ù�Ú ¾ ÔrÕ Þ å Ò Ö Û�Ò ×¡×�çÁÝ Ú�Û Ü Ó�Ú Ý â�Ù ÜJ¾ Ó × Ú Ýjç Ó:Õ¡ÛØÔ Ü©Ý â©Õ ¾ Ò Ö@ç á ÞÁÜ Ó:Õ ¾ Ó:ÒÃÓ�ÔrÕ ä}Ö�× ã î Ú�â�Ô6Ó
á�Ù Ü©ÝÐ¾ Ó�Ô Ü Ó�Ô Ü©Þ<à Õ�Õ Ý ��Ù¢Õ Þ æ

> ê�³ Û8§y° ß��È� § �y�¤���=� ® � §�§ ���%� § �7«��+� ® � ® ³�Õ¢« âX���~�¨9����.�����ªß���� °�§ ���� æ

>j¬ � ° �	�+�����«��	���I�¤���=�7� ° �=��ß ý ��� § � ° �����  ô æ é Ø%� ß ® 9��D�âN� § ß�� ®G§ � ´ êrç ´�æ ] ÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö î Ú�â�ÔmÓ�á�Ù Ü©ÝÐ¾
ä¨Õ Ö Õ Ý Ò©Ó Þ Ú ¾ Ó Ö Ú à[ç Ó:Õ Þ Ó:Ò¥��u ä � Ü©ÝÁÞ Ó�ÔrÕ[u�� � v�á²Ú!Ù¢Ò©Ó ¾�ß©à�ç Ó�Ó�ÔrÕtã«ä(Õ Ö Õ�â�Ú á Õ Ý Ó:Ò�Ó�ÔrÕ[u�� � 8 ¾ � çÁÜ©ÞÁÖ Ò ÝÐ¾ æ
� Ôjã¡ä ÜJ¾ Ò Ý Õ ¾ � çÁÜ©ÞrÖ Ò Ý Ú Ý å Ò Ö�× Õ Þ5ß ä�ÔÁÚ�Ù¢Õ Ü©Ý Ò©Ó�ÔrÕ Ö Ò Ý Õ ß Ù¢Ò/Û Ü Ó:Õ Þ�Ö Ú�â�ÔmÓ Ü Û Ö Ò ¾�¾ Ó�ÔrÕ ¾ Ó Ö Õ�Õ�Ó ß ä ÜJ¾�Ý Ò©Ó½
u�� � v ¾3Ü�Ö Õ Þ Õ ¾ Ú�â Ý Õ Þ á Ö Ú ×¡Ü�Ö Ú�Ù�ã å Ò Ö�Ü Ú ÖÞ¾9ç áìÕ Ö Ú¢Ò Ö Ú¢Ó_ã~2¬ÔÁÚ�â�Ô Ü Ù¢Ó�Ú�Ó çÁÞ Õ Ü Õ Ö Ú Ü Ù²Û�Ò ×«à²Ü Ó × Ú ¾�¾ Ú¢Ò ÝÐ¾ æsu'� � 8 ¾gß
Ò Ý Ó�ÔrÕ3Ò©Ó�ÔrÕ Ö Ô Ü©Ý²Þ5ß�Ü�Ö Õ Ü Ù�ÙÇ�vá çrÖ áìÒ ¾ Õ��[â�ÔmÓ:Õ Ö�¾ æ�ð Ý Ù�Ú î Õ�u�� � v ¾�ß ä�ÔÁÚ�ÛØÔ Ö�Ü�Ö ÕgÙ�ã î Õ�ä�Ù¢ÒBä[�½Ù¢Õ á ÕgÙ × Ú ¾�¾ Ú¢Ò ÝÐ¾�ß
Ú�Ó3ä ÜJ¾ Û�Ò ×¡× Ò Ý å Ò Ö u�� � 8 ¾ Ó:Ò î ãÂÙ¢ÒBä3�½Ù�Õ á ÕgÙ × Ú ¾�¾ Ú¢Ò ÝÐ¾ ä�ÔrÕ Ö ÕµÓ�ÔrÕtã × Ú�â�ÔmÓ3Õ Ý Û�Ò çÁÝ Ó:Õ Ö Ó�ÔrÕwÙ¢Ò�ä3� î ã
Ú Ý â
ä}Ö�× ããÔrÕgÙ�Ú�Û�Ò�á²Ó:Õ Ö�¾ æ ä×¾1Ü<Ö Õ ¾9ç Ù¢Ó ß Ó:Ò Ügá Ò�Ú Þ Ù¢Ò�ä3� Ü Ù¢Ó�Ú¢Ó çÁÞ Õ × Ú ÞÁÜ Ú Ö Û�Ò�Ù�Ù�Ú ¾ Ú�Ò ÝÐ¾�ß¥¾ Ó Ü ò�Ò�ï�Û�Õ Ö�¾ Ú Ý u�� � 8
¾ � çÁÜ©ÞÁÖ Ò ÝÐ¾3Ö Õg� ç Õ ¾ Ó:Õ Þ�Þ Õ�Ó Ü Ú�Ù ¾ Û�Ò Ý Û�Õ Ö�Ý Ú Ý â�ÔrÕgÙ�Ú�Û�Ò�á²Ó:Õ Ö Ò�áìÕ Ö�Ü Ó�Ú¢Ò ÝÐ¾ å Ö Ò × Ó�ÔrÕ��6ë��:� ß ä¨Õ Ý Ó�Ó:Ò�á�Ú�Û î Ú¢Ó
ç á å Ö Ò × Ó�ÔÁÕ ×¡Ü Ú�Ù<á²Ú�Û îç á&áìÒ�Ú Ý Ó�Ò Ý Ó�ÔrÕ@áìÒ ¾ Ó ß�Ü©ÝÁÞ á ÜJ¾�¾ Õ Þ Ú¢Ó}Ò Ý Ó:Ò�Ó�ÔrÕ'á�Ú�Ù¢Ò©Ó ¾�Þ�çrÖ Ú Ý â¥Ó�ÔrÕgÚ Ö4ÞÁÜ Ú!Ù�ã
à²Ö Ú¢Õ�� Ý â ¾ |
u�� � vSá²Ù Ü©ÝÁÝ Õ Ö�¾¨Þ Ú Þ<Ý Ò©Óys � £ :Dtvæ

> ô ® �&�~�=²+«�� § � § ����ß ® ß ® 7×� ® § �R��é«è Ø ����� ° �	��;bß��~����9���� ® ��� �	� § � § ���� æ þ�Ú�áìÕ Ö Û�Ù Ü Ú ×S¾ Ó�Ô Ü Ó�ëµþ¨�
áìÕ Ö�¾ Ò ÝÁÝ ÕgÙ Þ Ú Þ Ý Ò©Ó Ö ÕgÛ�ÕgÚ á Õ�Û�Ò ÝÐ¾ Ú ¾ Ó:Õ Ý Ó ß Û�Ò × á Ö ÕgÔrÕ ÝÐ¾ Ú á Õ«Ó Ö�Ü Ú Ý Ú Ý â·Ó:Ò�Õ Ý½¾9çrÖ Õ1Ó�ÔrÕtã�Ô Ü©Þ Ü Ó�ÔrÒ Ö Ò ç â�Ô
ç²ÝÁÞ Õ Ö�¾ Ó Ü©Ý²Þ Ú Ý â�Ò å Ó�ÔrÕ ÖUç Ù�Õ ¾ Ò å Õ Ý â Ü â©Õ × Õ Ý Ó Ü©ÝÁÞ Ó�Ô Ü Ó ×¡Ü©Ý ã<Ò å Ó�ÔÁÕ Ü Ú Ö Û Ö Õ�ä ¾4Ý Õ�ä Ó:Ò�ë�þ¨� � ç Õ ¾ �
Ó�Ú�Ò Ý Õ Þ Ó�ÔÁÕ Ý Õ�Õ Þ å Ò Ö Ó�ÔrÕ·Ù�Õ ¾�¾wÜ â�â Ö Õ ¾�¾ Ú á Õ ÖUç Ù¢Õ ¾ Ò å Õ Ý â Ü â©Õ × Õ Ý Ó¥Ú Ý ä�Ô Ü Ó«Ô Ü©Þâà Õ�Õ Ý Þ Õ ¾ Ú�â ÝÁÜ Ó:Õ Þ¦Ü
Û�Ò ×«à²Ü Ó�ú�Ò Ý Õ6s � v u tvær� çÁÞ â�Ú Ý â å Ö Ò × Ó�ÔrÕ ¾ Õ<Û�Ò × á�Ù Ü Ú Ý Ó ¾Â÷WÞ Õ�Ó Ü Ú�Ù ¾ Û Ü©Ý±à Õ å Ò çÁÝÁÞ Ú Ý s � v u t ù Ü©ÝÁÞ Ú Ý �
Û�Ú Þ Õ Ý Ó ¾ Ú Ý6á Ò�Ù á Ú Ý â u'� � v&á²Ú!Ù¢Ò©Ó ¾�ß Ú¢Ó Ü áqáìÕ Ü�Ö�¾ Ó�Ô Ü Ó1Ó�ÔÁÕ�á²Ú!Ù¢Ò©Ó ¾«Þ Ú ÞâÝ Ò©Ó å ç Ù�Ù�ã çÁÝÁÞ Õ Ö�¾ Ó Ü©ÝÁÞ Ó�ÔrÕ ø ë í
á çrÖ áìÒ ¾ Õ�Ò Ö�Ý Õ�Õ Þ æ

> ô ® �&�~�=²+«�� § � § �	��ß ® ß ® 7H����� ° �	��;�ß��~�=� § � § ���µê�³ Û8§.° ß��%� § ��� ® ;�ß��«����Lß��~� ®�§ ß ý ��� § ß�� ®qæ
> ô ® �&�~�=²+«�� § �.�ß�â�«��%� § ���4� ® �X� ° ß ® ³9« °¥§ ����ß ® ß ® 77����� ° ���©;�ß��~�=� § � § �R�4ç Ý ç ´	 �+�	���/� æ äm¾ ã Ý Û�Ô Ö Ò Ý Ò çÐ¾
Õ á Ò�Ù ç Ó�Ú¢Ò Ý Ò
Û�Û çrÖ�Ö Õ Þ�à Õ�Ó�ä(Õ�Õ Ý Ó�ÔrÕwÛØÔ Ü©Ý â©Õ ¾ Ú Ý Ó�ÔrÕ�Ó Ö�Ü Ú Ý Ú Ý â ×¡Ü Ó:Õ Ö Ú Ü Ù ¾[Ü©ÝÁÞ Ó�ÔrÕ Ü Û�Ó ç²Ü Ù ¾ Ú¢Ó ç²Ü Ó�Ú¢Ò Ý Ú Ý
Ó�ÔÁÕ Ý Ò�� î ã·ú�Ò Ý Õ�æ�� Ý<Ü©ÞÁÞ Ú¢Ó�Ú�Ò Ý5ß Ó�ÔÁÕ Ö Õ�ä¨Õ Ö Õ Ý Ò¡Û�Ò Ý Ó Ö Ò�Ù ¾ Ó:Ò¡Õ Ý½¾9çrÖ ÕµÓ�ÔrÕ Ö Õg� ç Ú Ö Õ Þâ¾ Ú ×�ç Ù Ü Ó:Ò Ö�¾ Õ ¾�¾ Ú¢Ò ÝÐ¾
ä¨Õ Ö Õ�á Ö Ò á Ú Þ Õ Þ<Ü©ÝÁÞ Ó�Ô Ü Ó Ü Ù�Ù × Õ ×«à Õ Ö�¾ Ò å Ó�ÔrÕwÛ Ö Õ�ä á Ü�Ö Ó�Ú�Û�Ú�á Ü Ó:Õ Þ æ

> Õ4� ® �~�IJ ° �	�+���=��«��=���6�¤���	� ® ��;D���¡��� § �~³���ßà����=�Ã9����À������ß��� °�§ ����� æ � Ý å Ü Û�Ó ß�Ý Ò¦Õ+ê�á²Ù�Ú!Û�Ú¢Ó·Ò Ö ä Ö Ú¢Ó:Ó:Õ Ý
á Ö Ò/Û�Õ Þ�çrÖ Õ ¾�ß�á Õ Ö�à²Ü Ù�â ç Ú ÞÁÜ©Ý Û�Õ ß Ò Ö Ó Ö�Ü Ú Ý Ú Ý âÎÒ å Ü©Ý ã î Ú ÝÁÞ ä¨Õ Ö Õ�á Ö Ò á Ú Þ Õ Þ Ó:Ò Ó�ÔrÕ ä	�¤ä �[��Û Ö Õ�ä ¾
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�� Ò ¯�~²{ Ó | �X� £
Ö Õtâ Ü�Ö�Þ Ú Ý ââÓ�ÔrÕ�Û�Ò Ý Ó Ö Ò�Ù4Ò å ÔrÕgÙ�Ú�Û�Ò�á²Ó:Õ Ö�¾ ä�Ú�Ó�ÔÁÚ Ý Ó�ÔrÕ x ä ë ø s � £ :&tvæ x[ÔrÕ ä	�¤ä �[��Û Ö Õ�ä ¾ Ó:Õ ¾ Ó�Ú¢�²Õ Þ
Þ�çrÖ Ú Ý â�Ó�ÔrÕ�Ú Ýmá Õ ¾ Ó�Ú�â Ü Ó�Ú¢Ò Ý Ó�Ô Ü Ó�Ó�ÔrÕtãÃÙ�Ò ¾ ÓµÛ�Ò Ý Ó Ü Û�Óµä�Ú�Ó�Ô�ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö�¾�Ü Ù�Ù�Ó�ÔrÕ¥Ó�Ú × Õ ßìà�ç Ó4Ó�ÔrÕ Ö Õ1ä¨Õ Ö Õ
Ý ÒSá Ö Ò
Û�Õ ÞqçrÖ Õ ¾ Ó:Ò å Ò�Ù�Ù�ÒBä ä�ÔrÕ Ý Ó�Ô Ü Ó[Ò
Û�Û çrÖ�Ö Õ Þ æ

> ô ® �&�~�=²+«�� § � ° ���+���=��«��=���.�¤���	�
� ° ����ß ý �=�I� ® �I� ® 9��������=�[9���������� § ���l����&�&���×���=���G���D«��%�Wß ® � § ��«�� §)§ �R�
® ���¨���=���/� æ

>�æ �R�X��«��%���X� ® � ° �	�+�����«��	���Ö��� § �~³���ß���������9���� § ���I� ° ���	� § ß�� ® ��ß�� ® � §/° ���©;�ß��~�;�&�~�=²+«�� § �;��� ®�§ �	���¤�©;����
« ® ���,9+��ê�³ Û�§�° ß��%� § ³�����©;�ß����¤���&�!�=²�«�� § �4� ® 9����	���âN� ®�§ �,9
��ß�����ß ° ��ß ® �1�)���
�~�~�=²+«R� § �
��� ® ����ß ® 7I�,9����,9+� § �
;bß��D�È� § ß�� ® � æ�x[ÔrÕ[��u ä � äm¾�¾ Ú ¾ Ó Ü©Ý Ó�è�Ú Ö ÕgÛ�Ó:Ò Ö Ò å ë�áìÕ Ö�Ü Ó�Ú¢Ò ÝÐ¾ Ó:Ò�Ù Þ Ó�ÔÁÕ�n ä ë�Ú Ý6á Õ ¾ Ó�Ú�â Ü Ó:Ò Ö�¾ Ó�Ô Ü ÓªÓ�ÔrÕ Ö Õ
ä ÜJ¾¨á Õ Ö ã¡Ù�Ú¢Ó:Ó�Ù�Õ[u'� � v«Ò á Õ Ö�¾ Ú�â�Ô6Ó¨Ú Ý ë�þ¨� Ü Ó(Ó�ÔÁÕ�Ó�Ú × Õ}Ò å Ó�ÔrÕ ¾ ÔrÒ6Ò©Ó Þ ÒBä Ý æªx[ÔÁÕ Ö Õ�Ô Ü©Þ·à Õ�Õ Ý=¾ Ò ×¡Ü©Ý ã
î Ú�â�ÔmÓ Þ Ú ¾ Û�Ú�á²Ù�Ú Ý Õ¡Ú Ý Û�Ú Þ Õ Ý Ó ¾ Ù¢Õ Ü©Þ Ú Ý â�Ó:ÒÎÛ�Ù¢Ò ¾ Õ�Û Ü Ù!Ù ¾ Ó�Ô Ü Ó Ü â Ö Ò ç á ¾�Ü å Õ�Ó_ã × Õ�Õ�Ó�Ú Ý âÎÔ Ü©Þ¦à Õ�Õ Ý ÔrÕgÙ Þ
Ü ä(Õ�Õ îâà Õ å Ò Ö Õ¡Ó�ÔÁÕ ¾ ÔrÒ/Ò©Ó Þ Ò�ä Ý Ó:Ò Þ Ú ¾ Û ç½¾�¾ Ú¢Ótæ�x[ÔÁÕ î Ú�â�Ô6Ó Þ Ú ¾ Û�Ú�á²Ù�Ú Ý Õ Ü©ÝÁÞ£¾�Ü å Õ�Ó_ãâÚ ¾�¾9ç Õ ¾ Ú Ý Û�Ù çÁÞ Õ Þ
× Ú ÞÁÜ Ú Ö Û�Ù�Ò ¾ Õ1Û Ü Ù!Ù ¾�ß[ç²ÝÐ¾�Ü å Õ«Ú Ý Û�Ú Þ Õ Ý Ó ¾ ä�ÔrÕ Ý�Ö Õ å ç ÕgÙ�Ú Ý â ß²Ü©Ý²Þ�çÁÝÐ¾�Ü å Õ«Ó Ü�î Õ�Ò�ò ¾ æ�x[ÔrÕw�qê
Õ ¾1÷ Ú Ý Û�Ù çÁÞ Ú Ý â
Ó�ÔÁÕ × Õ�Õ�Ó�Ú Ý â ù Ò à/á Ú�Ò çÐ¾ Ù�ã ä(Õ Ö Õ Ý Ò©Ó«Õ�òlÕgÛ�Ó�Ú á Õ�æ û�ç ÓwÓ�ÔrÕ å Ü Û�Ó1Ó�Ô Ü Ó«Ó�ÔrÕ Ö Õ�ä¨Õ Ö Õ Ü Ù¢Ò©Ó«Ò å Û�Ù¢Ò ¾ Õ�Û Ü Ù�Ù ¾
Ú ÝÁÞ Ú�Û Ü Ó:Õ ¾�¾ Õ Ö Ú¢Ò çÐ¾Ý¾�Ü å Õ�Ó_ã!á Ö Ò à Ù¢Õ ×S¾ Õ+êrÚ ¾ Ó:Õ Þ�Ü©Ý²Þ ä(Õ Ö Õ Ý Ò©Ó[Ô Ü©ÝÁÞ Ù¢Õ Þ<Ü©Þ Õg� çÁÜ Ó:ÕgÙ�ã�æ
x�ÔrÕÂ��u ä � ä×¾�¾ Ú ¾ Ó Ü©Ý Ó@è�Ú Ö ÕgÛ�Ó:Ò Ö Ò å ë�áìÕ Ö�Ü Ó�Ú¢Ò Ý½¾�Ü Ù ¾ Ò�Ó:Ò�Ù Þ Ó�ÔrÕHn ä ë Ó�Ô Ü Ó1Û�Ò Ý Ó:Õ Ý Ó�Ú¢Ò çÐ¾ Ú ¾�¾9ç Õ ¾ Ú Ý �
á Ò�Ù á Ú Ý â�u�� � v Ü Û�Ó�Ú�Ò ÝÐ¾ Ô Ü©Þãà ÕgÛ�Ò × ÕÂÛ�Ò ×¡× Ò Ý Ó:Ò�á²Ú�Û ¾ Ò å Þ Ú ¾ Û ç½¾�¾ Ú¢Ò ÝÎÜ Ó4è4Õ�Ó Ü Û�Ô × Õ Ý Ó·�¨Ò ×¡×�Ü©ÝÁÞ Õ Ö
× Õ�Õ�Ó�Ú Ý â ¾ æ � Ò�u�� � vSá²Ú!Ù¢Ò©Ó ¾ ä¨Õ Ö ÕwÒ Ý Ó�ÔrÕ¥��x�u ¾ Ó Ü òãÓ:Ò·Û�Ò ×¡×�çÁÝ Ú�Û Ü Ó:Õ«ä�Ú¢Ó�Ô<Ó�ÔÁÕ«u�� � v=â Ö Ò ç á Ü�à Ò ç Ó
Ó�ÔÁÕ ¾ Õ@á Ö Ò à Ù¢Õ ×S¾ æ[x[ÔrÕ¥ëµþ¨��¨Ò ×¡×¡Ü©ÝÁÞ Õ Ö Ó:Õ ¾ Ó�ÚÇ��Õ Þ Ó�Ô Ü Ó4Ó�ÔrÕ Ö Õ1ä ÜJ¾4Ý Ò�Ó:Ò�Ù¢Õ Ö�Ü©Ý Û�Õ å Ò Ö4× Ú ¾ Ó Ü�î Õ ¾ Ò Ö
ç²Ý á Ö Ò å Õ ¾�¾ Ú¢Ò Ý²Ü Ù î ã
Ú Ý â Ü Ó�ë�þ�� Ü©ÝÁÞ Ó�Ô Ü Ó¡ÔrÕ�Ô Ü©Þ±Ö Õtâ ç Ù Ü�Ö Ù�ã ¾ Õ Ý Ó=áìÕ�Ò�á²Ù�Õ�ÔrÒ × Õ å Ò Ö�á Ú¢Ò�Ù Ü Ó�Ú¢Ò Ý Ò å
Ó�ÔÁÕ Ö�ç Ù¢Õ ¾ 2®Ó�ÔÁÕ ×¡Ü ó:Ò Ö Ú¢Ó_ã·Ò å Ó�ÔrÒ ¾ ÕµÔrÕ ¾ Õ Ý Ó¨ÔÁÒ × Õ}ä¨Õ Ö Õµu�� � v�á²Ú�Ù¢Ò©Ó ¾gß�¾9ç â�â©Õ ¾ Ó�Ú Ý â1Ó�ÔrÕ Ö Õ4ä(Õ Ö Õ ¾ Õ Ö Ú¢Ò çÐ¾
á Ö Ò à Ù¢Õ ×S¾ Ú Ý<Þ Ú ¾ Û�Ú�á�Ù�Ú Ý Õ Ü©Ý²Þ�Ü Ó:Ó�Ú¢Ó çÁÞ Õ Ü©× Ò Ý â¡Ó�ÔÁÚ ¾ â Ö Ò ç áMs � v u tvæ

>�æ �R�}çl��âW� ° ß��%� § �Ù�¤���=�[7&ß>;D� ®±§ �R�Ù�¸�	� ® 77ß ® 9�����âN� § ß�� ® �!³=��« §�§ �R��ô:ê�ê×���+�!���y� ® �N���&�Dß���9�=�=²+«�� ® �+ß����
§ �4«�����ß ®Ö§ ��� æ ç�è�é æ ä×¾�Þ Õ ¾ Û Ö Ú à Õ Þ¥Ü�à Ò á Õ ß Ó�ÔÁÚ ¾ª× Ú ¾�×¡Ü Ó�Û�Ô Ö Õ ¾9ç Ù¢Ó:Õ Þ å Ö Ò ×�ÜJ¾ ã Ý Û�Ô Ö Ò Ý Ò çÐ¾ Õ á Ò�Ù ç Ó�Ú¢Ò Ý
Ü©Ý²Þ Ù Ü Û î Ò å Ù�Ú Ýrî�ç á ÷ Û�Ò ÝÐ¾ Ú ¾ Ó:Õ Ý Û+ã ù à Õ�Ó½ä¨Õ�Õ Ý á Ö Ò/Û�Õ ¾�¾ Û�Ò Ý Ó Ö Ò�Ù ¾�ß Ó�Ô Ü Ó«Ú ¾�ß Ó�ÔrÕ·Ó½ä¨Ò Þ ÚÇòlÕ Ö Õ Ý Ó ä x4ë ¾ æ
�Ó�á Ö Ò á Ú Þ Õ ¾ ã©Õ�Ó Ü©Ý Ò©Ó�ÔÁÕ Ö Õ+ê Ü©× á�Ù¢Õ}Ò å Ó�ÔrÕ ÞÁÜ©Ý â©Õ Ö Ú Ý6á Ò�Ù á Õ Þ Ú Ý�Þ Ú ¾ Ó Ö Ú à�ç Ó:Õ Þ�Þ ÕgÛ�Ú ¾ Ú¢Ò Ý�×¡Ü�î Ú Ý â ÷WÜ â Ü Ú Ý
¾ Õ�Õwu�Ú�â çrÖ Õ � æ � ù æ

�ñÆÁ¾L�Ë¼'¹%�?�¼'À�º�Ä�Æ�Üµ¿½¾rÈ�Æ�ÉÐÏ·¼'¹�º©À�¼'¿
]X�	d~Q%d � y�~l��d������yef�����®k��K��gf>~ly�hi�@�8� ä Ù × Ò ¾ Ó Ü Ù�Ù}Ò å Ó�ÔrÕñÛ�Ò Ý Ó Ö Ò�Ù î Ü ä ¾�Ü Ó·Ó�Ô²Ú ¾ Ù�Õ á ÕgÙ Ö ÕgÙ Ü Ó:Õ�Ó:Ò¦Ó�ÔrÕ
Õ+êrÚ ¾ Ó:Õ Ý Û�Õ Ü©ÝÁÞ�çÐ¾ Õ¨Ò å Ú Ý Õ�òìÕgÛ�Ó�Ú á Õ3Û�Ò Ý Ó Ö Ò�Ù Ü Ù�â©Ò Ö Ú¢Ó�Ô ×=¾ æ í � ç Ú�á × Õ Ý Ó Ü©ÝÁÞ á Ö Ò
Û�Õ ÞqçrÖ Õ ¾ ä¨Õ Ö Õ Ý Ò©ÓªÛ�Ò6Ò Ö�Þ Ú ÝÁÜ Ó:Õ Þ
à Õ�Ó½ä¨Õ�Õ Ý Ó�ÔrÕ ä Ú Ö urÒ Ö Û�Õ Ü©ÝÁÞ Ó�ÔÁÕ ä}Ö�× ã�Ó:Ò ×¡Ü�î Õ ¾9çÁÖ Õ�Û�Ò ×¡×�çÁÝ Ú�Û Ü Ó�Ú�Ò Ý ÛØÔ Ü©ÝÁÝ ÕgÙ ¾ ä¨Õ Ö Õ}Õ�òìÕgÛ�Ó�Ú á Õ Ü©ÝÁÞ Ó�Ô Ü Ó
ÜJ¾ ã Ý Û�Ô Ö Ò Ý Ò çÐ¾ Õ á Ò�Ù ç Ó�Ú¢Ò Ý Ô Ü©Þ¥Ý Ò©ÓªÒ/Û�Û çÁÖ�Ö Õ Þ æ�x[ÔrÕ�Ù ÜJ¾ Ó���x[u ¾ Ó Ü ò × Õ ×wà Õ Ö ä�ÔÁÒ Ü áqáìÕ Ü�Ö�¾ Ó:Ò�Ô ÜBá Õ Ü Û�Ó�Ú á ÕgÙ�ã
Û�Ò/Ò Ö�Þ Ú ÝÁÜ Ó:Õ Þ«Ö Ò©Ó Ü�Ö ã6�8ä�Ú Ý â î ã
Ú Ý â Ü Û�Ó�Ú á Ú�Ó�Ú¢Õ ¾ ä�Ú¢Ó�Ô�Ó�ÔÁÕ[�3u ä �âÒ Ö â Ü©Ý Ú¢ú Ü Ó�Ú¢Ò Ý¥Þ Õtá Ü�Ö Ó:Õ Þ Ú Ý � Ü©ÝçÁÜ�Ö ã � £©£ � æ � Ò
Ö Õtá Ö Õ ¾ Õ Ý Ó Ü Ó�Ú á ÕµÒ å Ó�ÔrÕ�åÎ�[��ä ÜJ¾Í¾ áìÕgÛ�ÚÇ��Û Ü Ù�Ù�ã ÜJ¾�¾ Ú�â Ý Õ Þ Ó:Ò�Ó�ÔrÕw��u ä � å Ò Ö Û�Ò6Ò ÖØÞ Ú ÝÁÜ Ó�Ú¢Ò Ý á çrÖ álÒ ¾ Õ ¾ æ��
Ú Ý Û�Õ
è4ÕgÛ�Õ ×wà Õ Ö�� £©£ �/ß�Ý Ò�åÎ�[� ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�Þ Õ�Ó Ü Û�Ô × Õ Ý Ó Ö Õtá Ö Õ ¾ Õ Ý Ó Ü Ó�Ú á Õ Ô Ü©Þ�Ü Ó:Ó:Õ ÝÁÞ Õ Þ Ó�ÔrÕÎ��u ä � ä¨Õ�Õ î Ù�ã
¾ ÛØÔrÕ Þqç Ù�Ú Ý â × Õ�Õ�Ó�Ú Ý â ¾ æ¬x[ÔrÕ ä}Ö�× ã§Ù�Ú Ü Ú ¾ Ò Ý Ò�ï·Û�Õ ÖBß[Ü Ó:Ó Ü Û�ÔrÕ Þ Ó:ÒãÓ�ÔrÕ&åñ�[� ÔrÕgÙ�Ú�Û�Ò�á²Ó:Õ Ö�Þ Õ�Ó Ü Û�Ô × Õ Ý Ó Ü Ó
5 Ü�î Ô ç·Ü©ÝÁÞ�ÜJ¾�¾ Ú�â Ý Õ Þ Ó:Ò«� Ý Û�Ú Ö Ù�Ú î'ä4û4ß ä ÜJ¾(Ý Õ�ä®Ò Ý�¾ Ó Ü Ó�Ú¢Ò Ýñ÷ ÔrÕ Ü�Ö�Ö Ú á Õ Þ Ú Ý�ä á Ö Ú�Ù � £©£ � ù Ü©ÝÁÞ ä ÜJ¾¨Ý Ò©Ó å ç Ù!Ù�ã
Ü ä Ü�Ö Õ«Ò å Ó�ÔrÕ Ö ÕgÙ Ü Ó�Ú¢Ò ÝÐ¾ ÔÁÚ�áÂÒ å Ó�ÔÁÕ'åñ���¬Ó:Ò¡Ó�ÔrÕ«ë�þ�� × Ú ¾�¾ Ú¢Ò Ý s$v�tvæ

þsÕ Ö å Ò Ö�×¡Ü©Ý Û�Õ�ä ÜJ¾�Ý Ò©Ó × Ò Ý Ú¢Ó:Ò Ö Õ Þ Ó:Ò[Õ ÝÐ¾9çÁÖ Õ�Ó�Ô Ü Ó ¾�Ü å Õ�Ó_ã6�½Û Ö Ú¢Ó�Ú�Û Ü Ù Ü Û�Ó�Ú á Ú¢Ó�Ú¢Õ ¾ ä¨Õ Ö Õ�Û Ü�Ö�Ö Ú¢Õ Þ Ò ç Ó'Û�Ò Ö�Ö ÕgÛ�Ó�Ù�ã ß
Ó�Ô Ü ÓªÙ¢Ò
Û Ü Ù Ü©Þ²Ü áÁÓ Ü Ó�Ú¢Ò ÝÐ¾ Ô Ü©Þ1Ý Ò©Ó × Ò á Õ Þ Ò�áìÕ Ö�Ü Ó�Ú¢Ò Ý½¾'à Õtã©Ò ÝÁÞT¾�Ü å Õ�Ù!Ú × Ú¢Ó ¾�ßËÜ©ÝÁÞ Ó�Ô Ü ÓªÚ Ý å Ò Ö�×¡Ü Ó�Ú¢Ò Ý ä ÜJ¾sà ÕgÚ Ý â
Õ�òìÕgÛ�Ó�Ú á ÕgÙ�ãÂÓ Ö�Ü©ÝÐ¾�× Ú¢Ó:Ó:Õ Þ�Ü©ÝÁÞ á Ö Ò/Û�Õ Þ�çrÖ Õ ¾ å Ò�Ù�Ù¢ÒBä¨Õ Þ æ í òlÕgÛ�Ó�Ú á ÕwÛ�Ò Ý Ó Ö Ò�Ù ¾ ä¨Õ Ö Õ Ý Ò©Ó3Õ ¾ Ó Ü�à Ù�Ú ¾ ÔÁÕ Þ Ó:ÒSá Ö Õ á Õ Ý Ó
çÁÝÐ¾�Ü å Õ Ü©ÞÁÜ á²Ó Ü Ó�Ú¢Ò ÝÐ¾ æ
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x[ÔÁÕ å Õ�Õ Þrà�Ü Û î Ó�Ô Ü Ó�ä ÜJ¾ á Ö Ò á Ú Þ Õ Þ Ü�à Ò ç Ó<Ó�ÔrÕgá Ö Ò à Ù�Õ ×S¾ÂÜ Ó�Ó�ÔrÕãÙ¢Ò�ä(Õ Ö Ù�Õ á ÕgÙ ¾ ä ÜJ¾ Ú�â Ý Ò Ö Õ Þ æ uÁÒ Ö
Õ+ê Ü©× á²Ù¢Õ ß Ó�ÔrÕµþ�Ú�áìÕ Ö¨Ü Û�Û�Ò çÁÝ Ó�Ò å Ó�ÔÁÕ Ü Û�Û�Ú Þ Õ Ý Ó3Ú Ý Û�Ù çÁÞ Õ ¾�Ü«Ö Õ å Õ Ö Õ Ý Û�Õ4Ó:Ò�ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö á²Ú�Ù�Ò©Ó ¾ rmÓ:Õ ¾ Ó�Ú × Ò Ý ã�Ó�Ô Ü Ó
¾ Úíê × Ò Ý Ó�Ô ¾�à Õ å Ò Ö Õ1Ó�ÔrÕ ¾ ÔrÒ6Ò©Ó Þ ÒBä Ý5ß Ú Ý ë�Û�Ó:Ò à Õ Ö¢� £©£ �/ß Ó�ÔrÕtã�Ô Ü©Þ Û�Ò × á²Ù Ü Ú Ý Õ Þ Ó�Ô Ü Ó�Ó�ÔrÕ«��â�Ô6Ó:Õ Ö�Ü Ú Ö Û Ö�Ü å Ó
ä¨Õ Ö Õ çÐ¾ Ú Ý â1Ó�ÔÁÕgÚ Ö3Ö�Ü©ÞÁÜ�Ö Ó:Ò¡Ù¢Ò
Û î Ò Ý Ó:Ò¡Ó�ÔrÕ û Ù Ü Û î�]4Ü ä î�¾[Ü©Ý$ç²ÝÁÜ Û�Û�ÕtáÁÓ Ü�à Ù¢Õ ÝçÁ×«à Õ Ö Ò å Ó�Ú × Õ ¾ æ�x[ÔrÕ ä}Ö�× ã
ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö á²Ú�Ù¢Ò©Ó ¾ Ô Ü©Þ�Ü�Ö â ç Õ Þ Ó�ÔÁÕ Ö Õ�ä ÜJ¾¡Ü©ÝªçrÖ â©Õ Ý Ó Ý Õ�Õ Þ å Ò Ö Ó�ÔÁÕ û Ù Ü Û îo]4Ü ä î á²Ú�Ù�Ò©Ó ¾ Ó:Ò à Õ Ü�à Ù¢Õ<Ó:Ò
Û�Ò ×¡×�çÁÝ Ú�Û Ü Ó:Õwä�Ú¢Ó�ÔÂÓ�ÔrÕµ��ê/Õ Þ �8ä}Ú Ý â Ü Ú Ö Û Ö�Ü å Ó ßÁà�ç Ó Ý Ò©Ó�ÔÁÚ Ý â¥ä ÜJ¾ Û�Ô Ü©Ý â©Õ Þ�çÁÝ Ó�Ú�Ù Ü å Ó:Õ Ö Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó ß ä�ÔrÕ Ý
Ý Õ�ä ÖØÜ©Þ Ú¢Ò ¾ ä¨Õ Ö ÕwÚ ÝÐ¾ Ó Ü Ù�Ù¢Õ Þ Ú Ý Ó�ÔrÕ û Ù Ü Û î�]}Ü ä îd¾ æ
]X� wb�8� \	f w yed��Cd���y w ���C�L�idn�m��� x[ÔÁÕ·�¨Ò ×¡×¡Ü©ÝÁÞ Õ Ö Ò å Ó�ÔÁÕ·�¨Ò ×wà Ú Ý Õ Þ x ÜJ¾:î uÁÒ Ö Û�Õ�Ó�ÔrÒ ç â�ÔmÓ�Ó�Ô Ü Ó�Ó�ÔrÕ
Ü áqá Ö Ò�á Ö Ú Ü Ó:Õ�Û�Ò Ý Ó Ö Ò�Ù Ü©ÝÁÞ Û�Ò/Ò Ö�Þ Ú ÝÁÜ Ó�Ú�Ò Ý ä ÜJ¾ Ò
Û�Û çrÖ�Ö Ú Ý â}æsx[Ô²Ú ¾ Ú Ý Û�Ò Ö�Ö ÕgÛ�Ó × Õ Ý Ó Ü Ù × Ò Þ ÕgÙ/ä ÜJ¾�¾9ç áqáìÒ Ö Ó:Õ Þ«à ã
Ó�ÔrÕ å Õ�Õ Þrà²Ü Û î ÔrÕ Ö ÕgÛ�ÕgÚ á Õ Þ î ã/Ú Ý â ÜJ¾[Ü�Ö Õtâ ç Ù Ü�Ö á ÜJ¾�¾ Õ Ý â©Õ Ö Ò Ý<à Ò Ü�Ö�Þ Ó�ÔrÕ ä}Ö�× ã�ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö î Ú�â�ÔmÓ ¾�ß ä}ÔrÕ Ö Õ
Ú¢Ó(ä ÜJ¾ ÔÁÚ ¾ áìÕ Ö Û�ÕtáÁÓ�Ú¢Ò Ý Ó�Ô Ü Ó¨Ó�ÔrÕ ä	�¤ä �[��ä ÜJ¾�× Ò Ý Ú¢Ó:Ò Ö Ú Ý â�Ó�ÔrÕgÚ Ö î Ú�â�ÔmÓ(Õ�òlÕgÛ�Ó�Ú á ÕgÙ�ã�æ�x[ÔrÕ ä�Ö�× ã�ÔrÕgÙ!Ú�Û�Ò�áÁÓ:Õ Ö
á²Ú�Ù�Ò©Ó ¾ ä¨Õ Ö Õ ç½¾ Ú Ý â�Ó�ÔÁÕ�è4ÕgÙ¢Ó Ü þsÒ�Ú Ý Ó ¾ ã ¾ Ó:Õ × Ó:Ò Ö ÕtálÒ Ö Ó�Ó�ÔrÕgÚ Ö Ù¢Ò
Û Ü Ó�Ú¢Ò Ý·Ü©Ý²Þ î Ú�â�ÔmÓ�á²Ù Ü©ÝÐ¾�ß/Ü©ÝÁÞ Ó�ÔrÕ Ö Õ�ä ÜJ¾�Ý Ò
Ú ÝÁÞ Ú�Û Ü Ó�Ú¢Ò Ý å Ö Ò × Ó�ÔrÕ ä	��ä ���¡Ó�Ô Ü Ó(Ó�ÔrÕ × Õ ¾�¾�Ü â©Õ ¾ ä¨Õ Ö Õ à ÕgÚ Ý âwÚ�â Ý Ò Ö Õ Þ æªx[ÔrÕ4��x�u �¨Ò ×¡×¡Ü©Ý²Þ Õ Ö Ó:Õ ¾ Ó�Ú¢�²Õ Þ
Ó�Ô Ü Ó�ÔrÕ à ÕgÙ�Ú¢Õ á Õ Þ Ó�ÔrÕ�è4ÕgÙ¢Ó Ü þsÒ�Ú Ý Ó ¾ ã ¾ Ó:Õ × ä ÜJ¾Â¾ Ó Ü©ÝÁÞ²Ü�Ö�Þ Ò Ý±Ü Ù�Ù ä	��ä �[� × Ú ¾�¾ Ú¢Ò ÝÐ¾ æ � ÔrÕ Ý±ÜJ¾:î Õ Þ§Ü Ó
Ó�ÔrÕ�Û�Ò çrÖ Ó,� ×¡Ü�Ö Ó�Ú Ü Ù�Ò å Ó�ÔrÕ ä	�¤ä �[�â�/Õ Ý Ú¢Ò Ö è�Ú Ö ÕgÛ�Ó:Ò Ö ä�ÔrÕ�Ó�ÔrÕ Ö Ó�ÔrÕ ä	��ä ���ãÛ Ö Õ�äÐä(Õ Ö Õ�Ó Ö�Ü Û î Ú Ý â ä}Ö�× ã
ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾�ß Ó�ÔrÕ«ëµþ¨� �¨Ò ×�×¡Ü©ÝÁÞ Õ Ö3Ö Õtá�Ù�Ú¢Õ Þ é

v � ÕgÙ!Ù ß6× ã¥Õ+êáìÕ Ö Ú¢Õ Ý Û�Õ å Ö Ò × î ã
Ú Ý â Þ Ò©ú�Õ ÝÐ¾ Ò å Ó�Ú × Õ ¾ Ò Ý í Ü â�Ù¢Õ�u�Ù�Ú�â�ÔmÓ ß ä}ÔÁÚ�Û�Ô¡Ó�Ô Ü Ó,2 å Ò Ö ¾ Ò × Õ
ÕgÙ�Õ á Õ Ý Ô ç²ÝÁÞrÖ Õ Þ1Ü©ÝÁÞ¥Ý Ú Ý Õ ÞÁÜ ã ¾ á Ö Ú¢Ò Ö Ó:ÒµÓ�Ô²Ú ¾ Õ á Õ Ý Ó ß Ó�Ô Ü Óªä ÜJ¾ 2®Ó�Ô Ü Óªä ÜJ¾ªÝ Ò Ö�×¡Ü Ùá Ö Ò
Û�Õ ÞqçrÖ Õ ¾
å Ò Ö Ó�ÔrÕ × Ó:Ò î Ú�â�ÔmÓ å Ò�Ù!Ù¢ÒBä�æ¥�/Ò ß � Þ Ò Ý r$Ó î
Ý Ò�ä Ó�Ô Ü ÓµÓ�ÔrÕtã�Ô Ü©Þ1¾ Ò × Õ�Ó�ÔÁÚ Ý â·ä Ö Ú¢Ó:Ó:Õ ÝñÜ�à Ò ç Ó�Ú�Ó ß
à[ç Ó�� î
Ý ÒBä Ó�Ô Ü Ó[Ú¢Ó ¾ Õ�Õ × Õ Þ<á Õ Ö ã�Ò à/á Ú¢Ò ç½¾¨Ü©Ý²Þ Û�Ù¢Õ Ü�Ö Ó:Ò × Õ ÜJ¾3Ü á ÜJ¾�¾ Õ Ý â©Õ Ö Ò Ý í Ü â�Ù¢Õ�u�Ù�Ú�â�Ô6Ó
ÝçÁ× Õ Ö Ò çÐ¾ Ó�Ú × Õ ¾ Ó�Ô Ü Ó[Ó�Ô Ü Ó[ä ÜJ¾ Ò
Û�Û çrÖ�Ö Ú Ý â&w{s � v u tvæ

x[ÔÁÕã��Ò ×¡×¡Ü©ÝÁÞ Õ Ö ä ÜJ¾�Ü Ù ¾ Ò Ü©Ý Ü Û�Ó�Ú á Õãu�� � 8ðá²Ú�Ù�Ò©Ó�ä�ÔrÒ Ü Ó:Ó:Õ ÝÁÞ Õ Þ Ó�ÔrÕÎu'� � 8 à²Ö Ú¢Õ�� Ý â ¾ æ ä Ó�Ó�ÔÁÕ ¾ Õ
àÁÖ Ú�Õ�� Ý â ¾ ÔÁÕ·Ò à½¾ Õ Ö�á Õ Þ Ó�Ô Ü Ó û Ù Ü Û î�]}Ü ä î Ó�Ú × Õ ¾ ä¨Õ Ö Õ�á Ü�Ö Ó¥Ò å Ó�ÔrÕ ÞÁÜ Ú�Ù�ã ä x}ë ¾1Ö ÕgÛ�ÕgÚ á Õ Þ±à ããÓ�ÔrÕÂu�� � 8
á²Ú�Ù�Ò©Ó ¾wÜ©ÝÁÞ ÜJ¾�¾9çÁ× Õ Þ Ó�Ô Ü Ó Ü Ù�Ù ¾ � çÁÜ©ÞÁÖ Ò ÝÐ¾ ä¨Õ Ö Õ Ö ÕgÛ�ÕgÚ á Ú Ý â�Ó�ÔÁÕ ¾�Ü©× ÕÂÚ Ý å Ò Ö�×¡Ü Ó�Ú�Ò Ý æ ] Ò�ä(Õ á Õ ÖBß�ÜJ¾¥Ý Ò©Ó:Õ Þ5ß
Ó�ÔrÕwÔÁÕ Ü©Þ Ò å Ó�ÔÁÕ ¾ � çÁÜ©ÞrÖ Ò Ý ä�Ú�Ó�ÔÂä�ÔÁÚ�ÛØÔÂÓ�ÔrÕ«�¨Ò ×¡×¡Ü©Ý²Þ Õ Ö î Õ�ä Ô Ü©Þ â©Ò Ý Õ�Ò ç Ó[Ò å ÔÁÚ ¾ ä Ü ãÂÓ:ÒSá Ö Ò/Û çÁÖ ÕµÓ�ÔrÕ
û Ù Ü Û î�]4Ü ä î î Ú�â�ÔmÓ[Ú Ý å Ò Ö�×�Ü Ó�Ú¢Ò Ý ä�ÔÁÚ�Ù�Õ}Ó�ÔrÕ«u'� � v ¾ � çÁÜ©ÞrÖ Ò Ý Ù¢Õ Ü©Þ Õ Ö�Þ Ú ÞÂÝ Ò©Ótæ

å Ü©Ý ã�Ò å Ó�ÔÁÒ ¾ Õ�Ú Ý6á Ò�Ù á Õ Þ<Ü Ó3Ó�ÔÁÚ ¾ Ù¢Õ á ÕgÙìä¨Õ Ö Õ Ü Ù ¾ Ò çÁÝ²Þ Õ Ö Ó�ÔrÕµÚ × á Ö Õ ¾�¾ Ú¢Ò Ý Ó�Ô Ü Ó3Ó�ÔrÕ ä x}ë ¾ á Ö Ò á Ú Þ Õ Þ Ó:Ò
Ó�ÔrÕ�u�� � v�á²Ú�Ù�Ò©Ó ¾¨Ü©Ý²Þ Ó:Ò�Ó�ÔrÕ û Ù Ü Û îk]}Ü ä î�¾ á²Ú�Ù¢Ò©Ó ¾ ä¨Õ Ö Õ�Û�Ò ÝÐ¾ Ú ¾ Ó:Õ Ý Ó ß Ó�Ô Ü Ó Ö Õg� ç Ú Ö Õ Þ Ú Ý å Ò Ö�×¡Ü Ó�Ú¢Ò Ý Ô Ü©ÞÂà Õ�Õ Ý
Þ Ú ¾ Ó Ö Ú à�ç Ó:Õ Þ Ó:Ò�Õ á Õ Ö ã©Ò Ý Õ ß Ó�Ô Ü Ó�Ò�ï·Û�Ú Ü Ù;á Ö Ò/Û�Õ ÞqçÁÖ Õ ¾ ä(Õ Ö Õ çÁÝÁÞ Õ Ö�¾ Ó:Ò6Ò ÞÂÜ©ÝÁÞ<à ÕgÚ Ý â å Ò�Ù�Ù¢Ò�ä(Õ Þ5ßÁÜ©Ý²Þ8¾ Ò�Ò Ý æ

���L�gf���~�� w y>~l���¯®k�r�g�YKj�^\i�ly�~�?i�md°���g��yef>�g���mdzf>��� x�ÔrÕ Ö Õ1ä(Õ Ö Õ�Û�Ù¢Õ Ü�Ö Ù�ã$á Ö Ò à Ù¢Õ ×S¾ ä}Ú¢Ó�Ô Ò á Õ Ö Ù Ü á�á²Ú Ý â
Ü©ÝÁÞµà Ò çÁÝ²ÞÁÜ�Ö ã Ü�Ö Õ ÜJ¾ Ò å Û�Ò Ý Ó Ö Ò�Ù à Õ�Ó½ä¨Õ�Õ Ý Ó�ÔÁÕ ä�ÖØ× ã Ü©ÝÁÞ Ó�ÔÁÕ ä Ú Ö urÒ Ö Û�Õ�æ��¨Ò/Ò Ö�Þ Ú Ý²Ü Ó�Ú¢Ò Ý á Ö Ò à Ù�Õ ×S¾ìà Õ�Ó½ä¨Õ�Õ Ý
Ó�ÔrÕ ¾ Õ Ö�á Ú!Û�Õ ¾'Ü�Ö Õ�Ù�Õtâ©Õ ÝÁÞÁÜ�Ö ã Ü©ÝÁÞ ä¨Õ Ö Õ Ý Ò©Ó'Ô Ü©ÝÁÞ Ù�Õ Þ4Ü©Þ Õg� çÁÜ Ó:ÕgÙ�ã�ÔrÕ Ö Õ�æ�uÁÒ Ö Õ+ê Ü©× á²Ù¢Õ ß Ó½ä¨Ò Þ Ú¢òlÕ Ö Õ Ý Ó á Õ Ö�¾ Ú¢Ò ÝÐ¾
Ò å Ó�ÔrÕ ä x}ë ä(Õ Ö Õ�á Ö Ò á Ú Þ Õ Þ Ó:Ò�Ó�ÔrÕ ä Ú Ö uÁÒ Ö Û�Õ Ü©ÝÁÞ Ó�ÔÁÕ ä}Ö�× ãgá²Ú�Ù¢Ò©Ó ¾ æ x[ÔrÕ ä Ú Ö urÒ Ö Û�Õ�u�� � v ¾�Ü©ÝÁÞ Ó�ÔrÕ
ä}Ö�× ã�ÔÁÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ Ô Ü©Þo¾ Õtá Ü�Ö�Ü Ó:Õ�Û�Ò Ý Ó Ö Ò�Ù ¾ Ó ÖUç Û�Ó çrÖ Õ ¾�ß ä�Ú¢Ó�Ô Ü Û�Ò ×¡× Ò Ý Û�Ò Ý Ó Ö Ò�ÙjálÒ�Ú Ý Ó å Ü Ú Ö Ù�ã4ÔÁÚ�â�Ô Ü�à Ò á Õ¨Ó�ÔrÕ
á²Ôjã ¾ Ú�Û Ü Ù�á Ö Ò/Û�Õ ¾�¾ æ�x[ÔrÕ�á Ö Ò à Ù¢Õ ×=¾ ä¨Õ Ö ÕµÛ�Ò × á²Ù�Ú!Û Ü Ó:Õ Þ·à ã¡Ó�ÔrÕ Þ Ú¢òlÕ Ö Ú Ý âwÚ × áìÒ Ö Ó Ü©Ý Û�Õ�Ò åIî Õ+ê
Ú à Ú�Ù�Ú¢Óëã1Ú Ý î Ú�â�Ô6Ó
á²Ù Ü©Ý½¾[à Õ�Ó½ä¨Õ�Õ Ý Ó�ÔrÕwÓ�ä(Ò ¾ Õ Ö�á Ú�Û�Õ ¾ æ�ë Ý Õ ¾ ã × á²Ó:Ò × Ò å Ó�ÔrÕ@á Ö Ò à Ù�Õ × ä ÜJ¾ Ó�Ô Ü Ó}Ó�ÔrÕ Ö Õwä ÜJ¾4Ý Ò Ö Õg� ç Ú Ö Õ × Õ Ý Ó
å Ò Ö ÔrÕgÙ�Ú�Û�Ò�áÁÓ:Õ Ö�¾ Ó:ÒÂ��Ù¢Õ Þ Õ�Ó Ü Ú�Ù¢Õ Þ î Ú�â�ÔmÓ�á²Ù Ü©Ý½¾}Ü©ÝÁÞ å Ò�Ù�Ù¢Ò�ä Ó�ÔrÕ × Ü©ÝÁÞÎÝ Ò!á Ö Ò/Û�Õ ÞqçÁÖ Õ ¾ Õ ¾ Ó Ü�à Ù�Ú ¾ ÔrÕ Þ Ó:Ò Þ Õ Ü Ù
ä�Ú¢Ó�Ô�Ù ÜJ¾ Ó × Ú Ýjç Ó:ÕwÛ�Ô Ü©Ý â©Õ ¾ æ}x[ÔÁÕ ¾ Õ Þ Õ���Û�Ú�Õ Ý Û�Ú¢Õ ¾ ä¨Õ Ö Õ Ü Ù ¾ Ò Ö ÕgÙ Ü Ó:Õ Þ Ó:Ò·Ó�ÔrÕ ¾ Ô Ü�Ö Õ Þ Û�Ò Ý Ó Ö Ò�Ù�Ò å ÔrÕgÙ�Ú!Û�Ò�áÁÓ:Õ Ö�¾
à ã�åÎ�[� Ü©ÝÁÞ ��u ä � Ü©ÝÁÞ Û�Ò × á�Ù�Ú�Û Ü Ó:Õ Þ<à ãÂÓ�ÔrÕ�á²Ôjã ¾ Ú!Û Ü Ù ¾ Õtá Ü�Ö�Ü Ó�Ú¢Ò Ý Ò å Ó�ÔÁÕµÓ½ä¨Ò·ÔrÕ Ü©Þ � çÁÜ�Ö Ó:Õ Ö�¾ æ

è çrÖ Ú Ý âñÓ�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó�Ú Ý6á Õ ¾ Ó�Ú�â Ü Ó�Ú¢Ò Ý�ß¨Ü � ç Õ ¾ Ó�Ú�Ò Ý ä ÜJ¾�Ö�Ü Ú ¾ Õ Þ§Ü�à Ò ç Ó�ä�ÔÁÕ�Ó�ÔrÕ Ö Ó�ÔrÕ��¨Ò ×«à Ú Ý Õ Þ x ÜJ¾:î
urÒ Ö Û�ÕÃ��Ô²Ú¢Õ å Ò å �/Ó Ü ò�ä ÜJ¾1Ö Õ ¾ áìÒ ÝÐ¾ Ú à Ù¢Õ å Ò Ö Ó�ÔrÕ àÁÖ Õ Ü�î
Þ ÒBä Ý Ú ÝZ¾ Ó Ü ò®Û�Ò ×�×@çÁÝ Ú�Û Ü Ó�Ú¢Ò Ý æ ä å Ó:Õ Ö1Ö Õ á Ú�Õ�ä�Ú Ý â
Ó�ÔrÕ}Õ á Ú Þ Õ Ý Û�Õ ß Ó�ÔÁÕ4ÔrÕ Ü�Ö Ú Ý â�Ò�ï·Û�Õ Ö�Ö ÕgÛ�Ò ×�× Õ ÝÁÞ Õ Þ Ó�Ô Ü Ó Ý Ò Ü©Þrá Õ Ö�¾ Õ Ü Û�Ó�Ú�Ò Ý�à Õ�Ó Ü�î Õ ÝÂÜ â Ü Ú Ý½¾ Ó(Ó�ÔÁÕ���ÔÁÚ�Õ å Ò å
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�/Ó Ü ò à ÕgÛ Ü�µ½¾ Õ�ÔrÕ ÷I� ù Ô Ü©Þ å Ò
Û µÐ¾ Õ Þ ÔÁÚ ¾4Ü Ó:Ó:Õ Ý Ó�Ú¢Ò ÝãÜ Û�Û�Ò ÖØÞ Ú ÝR¶ Ó:Ò<Ó�ÔrÕ���x[u �¨Ò ×¡×�Ü©ÝÁÞ Õ Ö r ¾�Þ Ú Ö ÕgÛ�Ó�Ú¢Ò Ý5ß�÷�� ù
Ô Ü©Þ¡Ý ÕgÚ¢Ó�ÔrÕ Ö�¾¸· ÕgÛ�ÚÇ��Û Þ Ú Ö ÕgÛ�Ó�Ú¢Ò Ý�Ý Ò Ö ¾¸· ÕgÛ�ÚÇ��Û Ö Õ ÜJ¾ Ò Ý Ó:Ò«Ú Ý � µ Ú Ö Õ¨Ú Ý Ó:ÒµÓ�ÔrÕ[Ó ÖØÜ©ÝÐ¾�× Ú ¾�¾ Ú¢Ò Ý Ò å Ú Ý å Ò à Õ�Ó�ä(Õ�Õ Ý ÔÁÚ ¾
¹�Ú Ö ÕgÛ�Ó:Ò Ö Ò å ë · Õ ÖØÜ Ó�Ú¢Ò ÝÐ¾ å Ò Ö þ�Ù Ü©Ý½¾�Ü©ÝÁÞ þsÒ�Ù�Ú�Û¡º Ü©ÝÁÞ Ó�ÔÁÕ3��u�»�� ßÁ÷�� ù Ô Ü©Þ1à Õ�Õ Ý Ó�ÔÁÕ × Ò ¾ Ó Ö ÕgÛ�Õ Ý Ó Ü�Ö�Ö Ú áËÜ Ù Ü©ÝÁÞ
Ó�ÔrÕ[Ò Ý Ù¼º ¾ Õ Ý Ú¢Ò Ö » Ö�× º × Õ ×«à Õ Ö Ò å Üp·ÁÖ Õ Þ Ò × Ú ÝÁÜ©Ý Ó�Ù¼º�»4Ú Ö uÁÒ Ö Û�Õ ¾ Ó Ü ò Ü©Ý²Þ Ó�ÔrÕ Ö Õ å Ò Ö Õ ¶ Õ Ý Õ ÖØÜ Ù�Ù¼º µÁÝ å Ü©× Ú�Ù�Ú Ü�Ö
ä�Ú¢Ó�Ô Ü Ú Ö Ò · Õ Ö�Ü Ó�Ú¢Ò ÝÐ¾gß�Ü©ÝÁÞ¬÷m� ù Ô Ü©ÞÎÖ ÕgÙ�Ú¢Õ Þ Ò Ý Õ¡½ · Õ Ö Ú¢Õ Ý Û�Õ Þ Û�Ò�Ù¢Ò Ý ÕgÙ ¾�µÁÝÁÞ Õ Ö ä}ÔrÒ × Ó�ÔrÕ Þ Õ���Û�Ú¢Õ Ý Û�Ú�Õ ¾ Ô Ü©Þ
Ò
Û�Û µrÖ�Ö Õ Þ�¾¿�ÁÀ�À�Â[Ã x[ÔÁÚ ¾ Û�Ò Ý Û�Ù µ½¾ Ú¢Ò Ý ä ÜJ¾ Ò à/á Ú¢Ò µÐ¾ Ù¼º<Ú ÝRÄgµ Õ Ý Û�Õ Þ<à º<Ó�ÔrÕ ¶ Ò Ü Ù'Ò å Ó Ö º
Ú ÝR¶ Ó:Ò·Õ ¾ Ó Ü�à Ù�Ú ¾ Ô à Ù Ü©× Õ Ã
� ¶�Ý Ò Ö Ú ÝR¶ Ó�ÔrÕ à Ù Ü©× Õ ÜJ¾¸· ÕgÛ�Ó ¾�ß Ó�ÔrÕ<Û�Ò Ý Û�Ù µ½¾ Ú¢Ò Ý^¶ Ú á Õ ¾ Ó�ÔrÕ�Ú ×Å·ÁÖ Õ ¾�¾ Ú¢Ò Ý Ó�Ô Ü Ó Ý Ò à Ò Þ ºÎä ÜJ¾ Ú Ý Û�Ô Ü�Ö�¶ Õ Ü©ÝÁÞ
Õ á Õ Ö º©Ò Ý Õ«Ó�ÔrÒ µR¶ Ô6Ó ¾ Ò × Õ�Ò Ý Õ�ÕgÙ ¾ Õµä ÜJ¾,Ã

»4Û�Û�Ò Ö�Þ Ú Ýb¶ Ó:ÒwÓ�ÔrÕ�Ò�ï·Û�Ú Ü Ù Ü Û�Û�Ú Þ Õ Ý Ó Ö Õ · Ò Ö Ó ß Ó�ÔrÕ4Û�Ò Ý Ó:Õ Ý Ó ¾ Ò å Ó�ÔrÕ`»��[ë Ù Ü�Ö�¶ ÕgÙ¼º Ö Õ Ä ÕgÛ�Ó:Õ Þ Ó�ÔrÕ ¶8µ Ú ÞÁÜ©Ý Û�Õ
¶ Ú á Õ Ý Ú Ý Ó�ÔrÕwÒ · Õ ÖØÜ Ó�Ú¢Ò ÝÐ¾Æ· Ù Ü©Ý�ÞÁÜ Ó:Õ Þ �/Õ · Ó:Õ ×«à Õ Ö¨Ç6ß	� £©£ �ÁÃ}ûªµ Ó�Ó�Ô Ü Ó}ä ÜJ¾ Ó�ÔrÕ · Ù Ü©ÝE·ÁÖ Ò á Ú Þ Õ Þ<à Õ å Ò Ö Õ�Ó�ÔrÕ
× Ú ¾�¾ Ú¢Ò Ý Ô Ü©Þ ÛØÔ Ü©ÝR¶ Õ ÞLÃ x[ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó Ö Õ · Ò Ö Ó�Û�Ò Ý Û�Ù µÁÞ Õ ¾ Ó�Ô Ü Ó î Õ,ºâ��x[u · Õ Ö�¾ Ò ÝÁÝ ÕgÙ Ü ÓwÓ�ÔrÕ�Ó�Ú × Õ¡Ò å Ó�ÔrÕ
Ü Û�Û�Ú Þ Õ Ý Óªä¨Õ Ö Õ�ÕgÚ¢Ó�ÔrÕ Ö�µÁÝÁÜ ä Ü�Ö Õ3Ò å Ó�ÔrÕ�Õ¡½
Ú ¾ Ó:Õ Ý Û�Õ�Ò å Ó�ÔÁÚ ¾	·�Ü�Ö Ó�Ú�Û µ Ù Ü�Öi· Ù Ü©Ý Ò Ö Û�Ò ÝÐ¾ Ú Þ Õ Ö Õ Þ Ú¢ÓsÓ:Ò6ÒµÒ µ Ó ÞÁÜ Ó:Õ Þ Ó:Ò
à Õ ÜÁ·�· Ù�Ú�Û Ü�à Ù�Õ Ã x[ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó Ö Õ · Ò Ö Ó ¾ Ó Ü Ó:Õ ¾ Ó�Ô Ü Ó�È¸É�Ò ¾ Ó î Õ,º · Õ Ö�¾ Ò ÝÁÝ ÕgÙ6ä�Ú¢Ó�ÔÁÚ Ý Ó�ÔrÕ���u�»�� Ü©ÝÁÞ ��x�u ¾ Ó Ü ò
Þ Ú ÞwÝ Ò©ÓsÛ�Ò Ý½¾ Ú Þ Õ Ö Û�Ò6Ò Ö�Þ Ú ÝÁÜ Ó�Ú¢Ò Ý Ò å Éñ���ãÔrÕgÙ!Ú�Û�Ò · Ó:Õ Ö�Ü Û�Ó�Ú á Ú¢Ó�Ú�Õ ¾ Ó:Ò à Õ ·²Ü�Ö Ó�Ò å Ó�ÔrÕgÚ Ö�Ö Õ ¾¸· ÕgÛ�Ó�Ú á Õ[��u�»��ÆÊ©��x[u
Ö Õ ¾¸· Ò ÝÐ¾ Ú à Ú�Ù�Ú�Ó�Ú¢Õ ¾�Ë�¾ v Â[Ã

û ÕgÛ Ü�µÐ¾ Õ«Ò å Ó�ÔÁÕ àÁÖ Õ Ü�î
Þ ÒBä Ý Ò å Û�Ù�Õ Ü�ÖÆ¶8µ Ú ÞÁÜ©Ý Û�Õ å Ö Ò × Ó�ÔrÕ«�¨Ò ×«à Ú Ý Õ Þ x ÜJ¾:î urÒ Ö Û�Õ ¾ Ó Ü òñÓ:Ò·Ú¢Ó ¾ Û�Ò ×Å· Ò��
Ý Õ Ý Ó[Ò Ö�¶�Ü©Ý Ú�ú Ü Ó�Ú¢Ò ÝÐ¾«÷ �3un»�� Ü©ÝÁÞ ÉÎ�[� ù ß Ó�ÔrÕ,º Þ Ú Þ<Ý Ò©Ó}Ô Ügá Õ Ü Û�Ù¢Õ Ü�ÖÌµÁÝÁÞ Õ Ö�¾ Ó Ü©ÝÁÞ Ú ÝR¶ Ò å Ó�ÔrÕgÚ Ö�Ö Õ ¾¸· ÕgÛ�Ó�Ú á Õ
Ö Õ ¾¸· Ò ÝÐ¾ Ú à Ú�Ù�Ú�Ó�Ú¢Õ ¾,Ã �¨Ò ÝÐ¾ Õg� µ Õ Ý Ó�Ù¼º ß Éñ�[��ÔrÕgÙ�Ú�Û�Ò · Ó:Õ Ö(Ü Û�Ó�Ú á Ú¢Ó�Ú¢Õ ¾ ä(Õ Ö Õ Ý Ò©Ó å µ Ù�Ù(º1Ú Ý Ó:Õ ¶©Ö�Ü Ó:Õ Þ ä�Ú¢Ó�Ô�Ò©Ó�ÔrÕ Ö ëµþ¨�
Ü Ú Ö Ò · Õ Ö�Ü Ó�Ú�Ò ÝÐ¾ Ú Ý Ó�ÔrÕwxi»�ë ø�Ã

Í¨Î<Ï ÐÒÑ�Ó�ÔMÕ¤Ö�×&Ø�ÑÌÓ�×ÚÙXÛLÑ�Ü Ý&Þ�ßáà�ÛuØ�ß Ó�â¢Õ¸ãäà^Ø¤ÛLßáå^æ�çÆÜéèÅÕ�ß
� ÔrÕ Ý Ù¢Ò/Ò î Ú ÝR¶ Ò Ý Ù¼º Ü Ó[Ó�ÔrÕ ·ÁÖ Òe½
Ú ×¡Ü Ó:Õ�Õ á Õ Ý Ó ¾�Ü©ÝÁÞ Ó�ÔÁÕ à ÕgÔ Ügá Ú¢Ò Ö Ò å Ó�ÔrÕ�Ú ×¡× Õ Þ Ú Ü Ó:Õ ·²Ü�Ö Ó�Ú�Û�Ú ·²Ü©Ý Ó ¾ Ú Ý Ó�ÔrÕ
Ü Û�Û�Ú Þ Õ Ý Ó Ü Ù ¾ ÔrÒ6Ò©Ó Þ ÒBä Ý5ß Ó�ÔrÕ Ö Õ ÜJ¾ Ò ÝÐ¾ å Ò Ö Ó�ÔÁÚ ¾µÜ Û�Û�Ú Þ Õ Ý Ó ÜÁ·b· Õ Ü�Ö Ó:Ò à Õ ¶©Ö Ò ¾�¾w× Ú ¾ Ó Ü�î Õ ¾�à º Ó�ÔÁÕ¡Ó:ÕgÛ�Ô Ý Ú�Û Ü Ù
¾ º ¾ Ó:Õ × Ò · Õ ÖØÜ Ó:Ò Ö�¾4÷ Ó�ÔÁÕ · Ú�Ù�Ò©Ó ¾�Ü©ÝÁÞ » � »��[�¡Û Ö Õ�ä ù Ã � Ý å Ü Û�Ó ßrÜ[¾¸· ÕgÛ�Ú Ü Ùb»4Ú Ö urÒ Ö Û�Õ}Ó ÜJ¾:î å Ò Ö Û�Õ4Û�Ò ×Å· Ò ¾ Õ Þ Ò å
× Ò Ö ÕwÓ�Ô Ü©Ý^�X�ÁÀ¢· Õ�Ò · Ù�Õ�Ú ÝÎ¾ Úê½<Û�Ò ×¡×¡Ü©ÝÁÞÐ¾ Û�Ò Ý Û�Ù µÁÞ Õ Þ Ó�Ô Ü Ó[Ó½ä¨Ò àÁÖ Õ Ü�î/Þ Ò�ä ÝÐ¾ Ú Ý Ú ÝÁÞ Ú á Ú Þbµ²Ü Ù · Õ Ö å Ò Ö�×¡Ü©Ý Û�Õ
Û�Ò Ý Ó Ö Ú à�µ Ó:Õ Þ Ó:Ò�Ó�ÔÁÕ ¾ ÔÁÒ6Ò©Ó Þ Ò�ä ÝLë<÷I� ù Ó�ÔrÕ*» � »���� × Ú ¾�¾ Ú¢Ò Ý Û Ö Õ�ä Þ Ú ÞâÝ Ò©Ó ·ÁÖ Ò á Ú Þ Õ�Ó�ÔrÕ�u�� � v · Ú�Ù¢Ò©Ó ¾«Ü©Ý
Ü Û�Û µrÖ�Ü Ó:Õ · Ú�Û�Ó µrÖ ÕsÒ å Ó�ÔrÕ ¾ Ú¢Ó µÁÜ Ó�Ú¢Ò Ý�Ü©Ý²Þ�÷�� ù Ó�ÔrÕ�u�� � v · Ú�Ù¢Ò©Ó ¾5× Ú ¾ Ú Þ Õ Ý Ó�ÚÇ�²Õ Þ Ó�ÔrÕªÓ Ü�Ö�¶ Õ�Ó Ã u Ö Ò × Ó�ÔrÕ ��� � á Ò�Ù µ²× Õ
Ü Û�Û�Ú Þ Õ Ý Ó Ö Õ · Ò Ö Ó ·ÁÖ Ò Þbµ Û�Õ Þ¡à º�Ó�ÔrÕÌ»4Û�Û�Ú Þ Õ Ý Ó¨� Ý6á Õ ¾ Ó�Ú ¶�Ü Ó�Ú¢Ò ÝÂû Ò Ü�Ö�Þ5ß �/ÕgÛ Ö Õ�Ó Ü�Ö º¡Ò å ¹4Õ å Õ ÝÐ¾ Õ � Ú�Ù!Ù�Ú Ü©× þsÕ Ö�Ö º
¾�µÁ×�×¡Ü�Ö Ú¢ú�Õ Þ Ó�ÔrÕEÈ,Õ Ö�Ö Ò Ö�¾�ß Ò × Ú ¾�¾ Ú¢Ò Ý½¾�ßrÜ©ÝÁÞ å Ü Ú!Ù µrÖ Õ ¾�Ë Ú Ý Ó�ÔÁÕ?È:Û�Ô Ü Ú Ý Ò å Õ á Õ Ý Ó ¾�Ë Ù¢Õ Ü©Þ Ú Ýb¶ Ó:Ò�Ó�ÔrÕwÙ¢Ò ¾�¾�ÜJ¾,ë
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ì x�ÔrÕ�ÔrÕgÙ�Ú�Û�Ò · Ó:Õ Ö�¾¥Ü©ÝÁÞ Ó�ÔrÕgÚ Ö Ò · Õ Ö�Ü Ó�Ú¢Ò Ý½¾ ä(Õ Ö Õ Ý Ò©Ó¡Ú Ý Ó:Õ ¶©Ö�Ü Ó:Õ Þ Ú Ý Ó:ÒÎÓ�ÔrÕ�x ÜJ¾:î uÁÒ Ö Û�Õ Ö¤µ²ÝÁÝ Ú ÝR¶ Ó�ÔrÕ
Ý Ò�� Ä º·ú�Ò Ý Õ�Ò · Õ Ö�Ü Ó�Ú¢Ò ÝÐ¾,Ã

ì x�ÔrÕµ� Þ Õ Ý Ó�Ú¢Ó_º<u Ö Ú¢Õ ÝÁÞ Ò Ö urÒ6Õ ÷ �u�u ù ¾ º ¾ Ó:Õ ×S¾ å Ü Ú!Ù¢Õ ÞLÃ
»4Û�Û�Ò Ö�Þ Ú Ýb¶ Ó:ÒÂ� Ý Ò/Ò î�ß Ó�ÔrÕ × Ú!Ù�Ú¢Ó Ü�Ö º¡Û�Ò ×¡×�µÁÝ Ú�Ó<ºÂÔ ÜJ¾"¶ Õ Ý Õ Ö�Ü Ù�Ù(º Ü Û�Û�Õ · Ó:Õ Þ Ó�ÔrÕ ¾ Õ å Ò µrÖ È:Û Ü�µÐ¾ Õ ¾�Ë�ÜJ¾ Ó�ÔrÕ

Õ¡½ · Ù Ü©ÝÁÜ Ó�Ú¢Ò Ý å Ò Ö Ó�ÔÁÕ ¾ ÔrÒ/Ò©Ó Þ ÒBä ÝuÃ
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Ü©ÝÁÜ Ù¼º ¾ Ú ¾ ·²Ü Ú Ý Ó ¾¨Ü«×�µ Û�Ô × Ò Ö Õ�Û�Ò ×¢· Ù¢Õ�Ó:Õ4Õ¡½ · Ù Ü©ÝÁÜ Ó�Ú¢Ò Ý Ò å Ó�ÔrÕ Ö Ò�Ù¢Õ}Ò å Ó�ÔrÕ4Õ Ýmá Ú Ö Ò Ý²× Õ Ý Ó Ü©ÝÁÞ Ò©Ó�ÔrÕ Ö å Ü Û�Ó:Ò Ö�¾
Ó�Ô Ü Ó�Ú ÝRÄgµ Õ Ý Û�Õ Þ Ó�ÔrÕgÚ Ö�à ÕgÔ Ügá Ú¢Ò Ö Ú Ý Û�Ù µÁÞ Ú ÝR¶Rë Ú Ý Û�Ò ÝÐ¾ Ú ¾ Ó:Õ Ý Ó ß�× Ú ¾�¾ Ú ÝR¶rß Ò Ö Ú ÝÁÜ Û�Û µÁÖ�Ü Ó:Õ¡Ú Ý å Ò Ö�×¡Ü Ó�Ú¢Ò Ýuí Ú Ý Û�Ò × �
·²Ü Ó�Ú à Ù¢Õ[Ó:ÕgÛ�Ô Ý Ò�Ù¢Ò ¶ º í Ú ÝÁÜ©Þ Õg� µÁÜ Ó:Õ�Û�Ò6Ò Ö�Þ Ú ÝÁÜ Ó�Ú¢Ò ÝLí Ò á Õ Ö Ù ÜÁ·b· Ú ÝR¶1Ü�Ö Õ ÜJ¾ Ò å Û�Ò Ý Ó Ö Ò�Ù Ü©ÝÁÞ Û�Ò Ý å µÐ¾ Ú¢Ò Ý�Ü�à Ò µ Ó(ä�ÔrÒ
ä ÜJ¾wÖ Õ ¾�· Ò Ý½¾ Ú à Ù¢Õ å Ò Ö ä}Ô Ü Ó í�Ü�× Ú ¶©Ö�Ü Ó�Ú¢Ò Ý Ó:ÒBä Ü�Ö�Þ±× Ò Ö Õ�Õ�ï�Û�Ú¢Õ Ý Ó à�µ ÓwÙ�Õ ¾�¾[¾�Ü å Õ·Ò · Õ ÖØÜ Ó�Ú¢Ò ÝÁÜ Ù ·²Ö Ò/Û�Õ Þ�µrÖ Õ ¾
Ò á Õ Ö Ó�Ú × Õwä�Ú¢Ó�ÔÁÒ µ Ó Ü©Ý ºÃÛ�Ò Ý Ó Ö Ò�Ù ¾}Ü©Ý²Þ ÛØÔrÕgÛ î�¾ Ò Ý Ó�ÔrÕ · Ò©Ó:Õ Ý Ó�Ú Ü Ù Ü©ÞÁÜÁ· Ó Ü Ó�Ú�Ò ÝÐ¾,í Ú ÝÁÜ©Þ Õg� µÁÜ Ó:ÕwÓ ÖØÜ Ú Ý Ú ÝR¶RílÜ©ÝÁÞ
Ú Ýc¶ Õ Ý Õ Ö�Ü Ù Ü Û�Ò Ý Ó Ö Ò�Ù ¾ Ó Ö¤µ Û�Ó µrÖ Õ¥Ó�Ô Ü Ó Þ Ú ÞñÝ Ò©Ó�Õ Ý å Ò Ö Û�Õ�Ó�ÔrÕ ¾�Ü å Õ�Ó<ºÎÛ�Ò ÝÐ¾ Ó Ö�Ü Ú Ý Ó ¾,Ã1û Ò�Ú�Ù�Ú ÝR¶ÂÞ Ò�ä Ý Ó�ÔÁÚ ¾�á Õ Ö º
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Û�Ò ×Å· Ù�Õ¡½ Ü Û�Û�Ú Þ Õ Ý Ó�Ó:Ò å Ò µrÖ È:Û Ü�µÐ¾ Õ ¾¤ËµÜ©ÝÁÞ¥ÜJ¾�¾ Ú ¶�Ý Ú ÝR¶�à Ù Ü©× Õ(Ú Ý Ó�ÔÁÚ ¾ ä Ü º1Ú Ý ÔÁÚ à Ú¢Ó ¾ Ù¢Õ Ü�Ö�Ý Ú ÝR¶ å Ö Ò × Ó�ÔrÕ¨Õ á Õ Ý Ó ¾XÃ
x[ÔrÕ × Ò Ö ÕÂÛ�Ò ×Å· Ù¢Õ�Ó:Õ��
xi»�É þ Ü©ÝÁÜ Ù¼º ¾ Ú ¾ ä ÜJ¾�· Ò ¾�¾ Ú à Ù¢Õ¡Ò Ý Ù(º à ÕgÛ Ü�µ½¾ Õ·Ú Ý²Þ Ú á Ú ÞbµÁÜ Ù ¾ Ò µ Ó ¾ Ú Þ Õ�Ó�ÔÁÕ × Ú!Ù�Ú¢Ó Ü�Ö º ß
¾ Ò × ÕÂÒ å ä�ÔrÒ × ä¨Õ Ö Õ Ö ÕgÙ Ü Ó�Ú á Õ ¾ Ò å Ó�ÔrÕ á Ú!Û�Ó�Ú ×S¾�ß�Þ Ú Þ¦Ý Ò©Ó Ü Û�Û�Õ · Ó�Ó�ÔrÕ ¾ Ú ×Å· Ù¢Õ Ü©ÝÁÜ Ù(º ¾ Ú ¾�·ÁÖ Ò á Ú Þ Õ Þ Ú Ý Ó�ÔrÕ
Ü Û�Û�Ú Þ Õ Ý Ó Ö Õ · Ò Ö Ó Ü©Ý²Þ�Þ Ú Þ Ó�ÔrÕgÚ Ö ÒBä ÝEµ²Ý Û�Ò á Õ Ö Ú ÝR¶ Ò å Ó�ÔrÕ å Ü Û�Ó ¾XÃ

�
xi»ÌÉ�þ á Ú�Õ�ä ¾�Ü©Ý�Ü Û�Û�Ú Þ Õ Ý Ó ÜJ¾4Ü¡Þ º ÝÁÜ©× Ú�Û ·ÁÖ Ò/Û�Õ ¾�¾XÃ � Ý Ó�ÔÁÚ ¾ Û ÜJ¾ Õ ß » Ö�× º Ü©ÝÁÞ »4Ú Ö urÒ Ö Û�Õ1Ò · Õ ÖØÜ Ó�Ú¢Ò ÝÐ¾
Ü©ÞÁÜÁ· Ó:Õ Þ Ü©ÝÁÞ Þ Ú á Õ Ö�¶ Õ Þ ä}Ú¢Ó�ÔrÒ µ ÓÂÛ�Ò ×¡×�µÁÝ Ú�Û Ü Ó�Ú¢Ò Ý Ü©Ý²Þ Û�Ò6Ò Ö�Þ Ú ÝÁÜ Ó�Ú¢Ò ÝLÃ ë�þ��¸Ô Ü©Þ Ò · Õ ÖØÜ Ó:Õ Þ Ú Ý Û�Ú Þ Õ Ý Ó,�
å Ö Õ�Õ å Ò Ö Ò á Õ Ö Ó�Ô Ö Õ�Õ�º©Õ Ü�Ö�¾�Ü Ó�Ó�ÔÁÕ<Ó�Ú × Õ<Ò å Ó�ÔrÕ ¾ ÔrÒ/Ò©Ó Þ ÒBä ÝLÃ ¹ µÁÖ Ú ÝR¶ Ó�Ô Ü Ó¡Ó�Ú × Õ ß Ù¢Ò
Û Ü Ù Ü©ÞÁÜÁ· Ó Ü Ó�Ú¢Ò Ý½¾ Ó:Ò
Û�Ò ×Å· Õ ÝÐ¾�Ü Ó:Õ å Ò Ö Ú ÝÁÜ©Þ Õg� µÁÜ Ó:Õ�Û�Ò Ý Ó Ö Ò�Ù å Ö Ò × Ü�à Ò á Õ�Ô Ü©Þ�×�Ü©ÝÁÜÁ¶ Õ Þ Ó:Ò ×¡ÜJ¾:î Ó�ÔÁÕ4Ò Ýb¶ Ò�Ú ÝR¶�·ÁÖ Ò à Ù�Õ ×S¾ µ²Ý Ó�Ú�Ù Ü
¾ Ú¢Ó µ²Ü Ó�Ú¢Ò Ý Ò/Û�Û µÁÖ�Ö Õ Þ ä�ÔÁÕ Ö ÕµÙ¢Ò/Û Ü Ù Ü©ÞÁÜÁ· Ó Ü Ó�Ú¢Ò ÝÐ¾�Þ Ú ÞÂÝ Ò©Ó[ä¨Ò Ö�î�Ã »Ù Ü Û î Ò å Ü ä Ü�Ö Õ Ý Õ ¾�¾�Ü Ó�Ó�ÔrÕ�ÔÁÚ ¶ ÔrÕ ¾ Ó�Ù�Õ á ÕgÙ ¾
Ò å Û�Ò ×¡×¡Ü©Ý²Þ Ò å Ó�ÔrÕ ¾ Õ á Õ Ö Ú¢Ó_º¡Ò å Ó�ÔrÕ4Û�Ò6Ò Ö�Þ Ú ÝÁÜ Ó�Ú¢Ò Ý5ß Û�Ò ×¡×�µÁÝ Ú�Û Ü Ó�Ú¢Ò Ý�ß6Ü©ÝÁÞ Ò©Ó�ÔrÕ Ö"·ÁÖ Ò à Ù¢Õ ×=¾ Ú ¾�Üwî Õ,º å Ü Û�Ó:Ò Ö
Ú Ý Ó�ÔÁÚ ¾3Ü Û�Û�Ú Þ Õ Ý Ó Ã

� Õ Ü�Ö Ù¼º Ü Ù�Ù
Ó�ÔrÕ3Ó<º · Õ ¾ Ò å Û Ü�µ½¾�Ü Ù å Ü Û�Ó:Ò Ö�¾ Ú Þ Õ Ý Ó�ÚÇ�²Õ Þ Ú Ý �/ÕgÛ�Ó�Ú�Ò Ý��RÃ vµÛ Ü©Ý¥à Õ å Ò µÁÝÁÞ Ú Ý Ó�Ô²Ú ¾�Ü Û�Û�Ú Þ Õ Ý Ó Ã x[ÔÁÚ ¾
å Ü Û�Ó4Ú ¾}Ý Ò©Ó Ü©Ý�Ü©Ý Ò ×¡Ü Ù¼º ë ÉÃÒ ¾ Ó Ü Û�Û�Ú Þ Õ Ý Ó ¾ Ú Ý6á Ò�Ù á Õ Ü Ù Ü�Ö�¶ Õ ÝnµÁ×«à Õ Ö Ò å Ó�ÔrÕ ¾ Õ å Ü Û�Ó:Ò Ö�¾XÃ �¨Ò Ý Û�Õ Ý Ó Ö�Ü Ó�Ú ÝR¶ Ò Ý
Ü©Ý Õ á Õ Ý Ó�Û�Ô Ü Ú Ý å Ò
Û µÐ¾ Õ ¾3Ü Ó:Ó:Õ Ý Ó�Ú¢Ò Ý Ò Ý Ó�ÔrÕ ·ÁÖ Òe½
Ú ×¡Ü Ó:Õ�Õ á Õ Ý Ó ¾}ÜJ¾�¾ Ò
Û�Ú Ü Ó:Õ Þ ä�Ú¢Ó�Ô�Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó Ü©ÝÁÞ Ó�Ô µÐ¾ Ò Ý
Ó�ÔrÕ ·²Ö Ú Ý Û�Ú · Ù¢Õ}Ù¢Ò
Û Ü Ù Ü Û�Ó:Ò Ö�¾�ß Ú Ý Ó�Ô²Ú ¾ Û ÜJ¾ Õ ß Ó�ÔrÕ · Ú�Ù�Ò©Ó ¾[Ü©ÝÁÞ Ó�ÔrÕ�» � »��[� · Õ Ö�¾ Ò ÝÁÝ ÕgÙ Ã x Ö Õ Ü Ó�Ú ÝR¶·Ü©Ý�Ü Û�Û�Ú Þ Õ Ý Ó
ÜJ¾�Ü Û�Ò Ý Ó Ö Ò�Ù ·ÁÖ Ò à Ù¢Õ ×ÚµÐ¾ Ú ÝR¶ �
xi»�É þâÛ�Ù�Õ Ü�Ö Ù¼ºwÚ Þ Õ Ý Ó�ÚÇ��Õ ¾ Ò©Ó�ÔÁÕ Ö Ò Ö�¶�Ü©Ý Ú¢ú Ü Ó�Ú�Ò ÝÁÜ Ù å Ü Û�Ó:Ò Ö�¾�Ü©ÝÁÞ¥Ü Û�Ó:Ò Ö�¾(Ü©ÝÁÞ Ó�ÔrÕ
Ö Ò�Ù¢Õ1Ó�ÔrÕ,º · Ù Ü º©Õ ÞuÃ ÉÃÒ ¾ Ó�Ú ×Å· Ò Ö Ó Ü©Ý Ó ß ä�Ú�Ó�ÔrÒ µ Ó4Ó�ÔÁÚ ¾}àÁÖ Ò Ü©Þ Õ Ö�á Ú¢Õ�äÊÒ å Ó�ÔrÕ Ü Û�Û�Ú Þ Õ Ý Ó ß Ò Ý Ù¼ºÃÓ�ÔrÕ ¾ º ×Å· Ó:Ò ×S¾
Ò å Ó�ÔrÕ4Ò Ö�¶�Ü©Ý Ú¢ú Ü Ó�Ú�Ò ÝÁÜ Ù ·²Ö Ò à Ù¢Õ ×S¾(×¡Ü º à Õ}Ú Þ Õ Ý Ó�ÚÇ�²Õ Þ�Ü©Ý²Þ ÕgÙ�Ú × Ú ÝÁÜ Ó:Õ Þ ä}Ú¢Ó�ÔrÒ µ Ó ¾ Ú ¶�Ý ÚÇ��Û Ü©Ý Ó�Ù¼º Ö Õ Þbµ Û�Ú ÝR¶�Ö Ú ¾�î
Ò å Ü å µ Ó µrÖ Õ Ü Û�Û�Ú Þ Õ Ý Ó�Û Ü�µ½¾ Õ Þ à º�Ó�ÔÁÕ ¾�Ü©× Õ ¾ º ¾ Ó:Õ × Ú�Û å Ü Û�Ó:Ò Ö�¾�à�µ Ó4Ú Ý6á Ò�Ù á Ú ÝR¶�Þ ÚÇòìÕ Ö Õ Ý Ó ¾ º ×Å· Ó:Ò ×S¾�Ü Ó�Ó�ÔrÕ
Ù¢Ò�ä(Õ Ö Ó:ÕgÛ�Ô Ý Ú!Û Ü Ù Ü©ÝÁÞ Ò · Õ Ö�Ü Ó�Ú¢Ò Ý²Ü Ù5Ù¢Õ á ÕgÙ ¾ Ò å Ó�ÔrÕ�Û�Ò Ý Ó Ö Ò�Ù ¾ Ó Ö¤µ Û�Ó µrÖ Õ Ã

É�Ò Ö Õ«Ú Ý å Ò ÖØ×¡Ü Ó�Ú¢Ò Ý Ò Ý ÔrÒBä�Ó:Ò à�µ Ú�Ù Þ<×�µ Ù¢Ó�Ú · Ù�Õ á Ú¢Õ�ä ¾ Ò å Ü©Ý�Ü Û�Û�Ú Þ Õ Ý Ó µÐ¾ Ú ÝR¶ �rx	»ÌÉ�þ¬Ú Ý Ò Ö�Þ Õ Ö Ó:Ò Ü Ú Þ
µÁÝÁÞ Õ Ö�¾ Ó Ü©ÝÁÞ Ú ÝR¶ Û Ü©Ýâà Õ å Ò µÁÝ²Þ Ú Ý ��Ô ÜÁ· Ó:Õ Ö����ÁÃ É�Ò Ö Õ¡Õ¡½ Ü©×Å· Ù�Õ ¾ Ò å �
x	»ÌÉ þ Ü Û�Û�Ú Þ Õ Ý Ó Ü©Ý²Ü Ù¼º ¾ Õ ¾ Û Ü©Ýãà Õ
å Ò µÁÝÁÞ Ú Ý Ó�ÔrÕ�» ·b· Õ ÝÁÞ Ú�Û�Õ ¾,Ã
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xi»ÌÉ�þ ·ÁÖ Ò á Ú Þ Õ ¾�Ü¡Ý Õ�ä�Ó�ÔrÕ�Ò Ö Õ�Ó�Ú�Û Ü Ù å Ò µÁÝÁÞÁÜ Ó�Ú¢Ò Ý å Ò Öm¾ º ¾ Ó:Õ × ¾�Ü å Õ�Ó<º�Ò Ý ä�ÔÁÚ�ÛØÔ Ý Õ�ä ß�× Ò Ö Õ · ÒBä¨Õ Ö å µ Ù

Ó:ÕgÛ�Ô Ý Ú�� µ Õ ¾�Ü©ÝÁÞ Ó:Ò6Ò�Ù ¾ å Ò Ö}¾ º ¾ Ó:Õ × ¾�Ü å Õ�Ó<º¥Û Ü©Ý¥à Õ�Û�Ò ÝÐ¾ Ó Ö|µ Û�Ó:Õ ÞLÃ þ Ü�Ö Óª����� ·ÁÖ Õ ¾ Õ Ý Ó ¾<¾ Ò × Õ ·ÁÖØÜ Û�Ó�Ú�Û Ü Ù × Õ�Ó�ÔrÒ ÞÐ¾
å Ò Ö Õ ÝR¶ Ú Ý Õ�Õ Ö Ú ÝR¶Â¾�Ü å Õ Ö×¾ º ¾ Ó:Õ ×S¾XÃ »4Ù�ÙìÓ�ÔrÕ�Ó:ÕgÛØÔ Ý Ú�� µ Õ ¾[Þ Õ ¾ Û Ö Ú à Õ Þ Ú Ý þ Ü�Ö Ó������(Ô ÜBá Õ à Õ�Õ ÝEµÐ¾ Õ Þ8¾�µ Û�Û�Õ ¾�¾ å µ Ù!Ù¼º
Ò ÝÎÖ Õ Ü Ù ¾ º ¾ Ó:Õ ×S¾,Ã x[ÔÁÕ ¾�µrÖ�·ÁÖ Ú ¾ ÕwÓ:ÒÃÓ�ÔrÒ ¾ Õ¡Ó Ö º
Ú ÝR¶ Ó�ÔÁÕ × Ô ÜJ¾µà Õ�Õ Ý ÔrÒ�ä�ä¨ÕgÙ�Ù�Ó�ÔrÕ,ºñä(Ò Ö�î Ò Ý Õ Ý Ò Ö�× Ò µÐ¾ Ù(º
Û�Ò ×Å· Ù�Õ¡½ ¾ º ¾ Ó:Õ ×S¾�Ü©ÝÁÞ ÔrÒBäÊÕgÛ�Ò Ý Ò × Ú!Û Ü Ù�Ó�ÔrÕ,º Ü�Ö Õ1Ó:Ò µÐ¾ Õ Ã � ×¢·ÁÖ Ò á Õ × Õ Ý Ó ¾�Ü©ÝÁÞ Õ á Õ ÝÎ× Ò Ö Õ ÜÁ·b· Ù!Ú�Û Ü Ó�Ú¢Ò ÝÐ¾
Ò å Ó�ÔrÕµÓ�ÔrÕ�Ò Ö ºÂÓ:Ò ·²Ö�Ü Û�Ó�Ú�Û�Õ�ä�Ú!Ù�Ù µ²ÝÁÞ Ò µrà Ó:Õ Þ Ù¼º à Õ�Û Ö Õ Ü Ó:Õ Þ Ú Ý Ó�ÔrÕ å µ Ó µrÖ Õ Ã
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3

Train starts with door open.

SAFETY DESIGN CONSTRAINT

1

Door opens while train is in motion

Door opens while impropertly

2

aligned with station platform

HAZARD

Train must not be capable of moving
with any door open.

Doors must remain closed while train
is in motion.

Door must be capable of opening only
after train is stopped and properly aligned
with platform unless emergency exists
(see hazard 6 below)

Door closes while someone
is in the doorway.

Door areas must be clear before
door closing begins.

Door that closes on an obstruction
does not reopen or reopened door
does not reclose.

An obstructed door must reopen to 
permit removal of obstruction and then
automatically reclose.

emergency evacuation
Doors cannot be opened for Means must be provided to open doors

anywhere when the train is stopped for
emergency evacuation.

6

5

4
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wrong place.

1

HAZARD SAFETY DESIGN CONSTRAINTS

2

A pair of controlled aircraft violate.
minimum separation standards

A controlled aircraft enters an
unsafe atmospheric region.

(icing conditions, windsher areas,
thunderstorm cells)

a. ATC must provide advisories that
maintain safe separation between aircraft

b. ATC must provide conflict alerts.

a. ATC must not issue advisories that 
direct aircraft into areas with unsafe
atmospheric conditions.

b. ATC must provide weather advisories
and alerts to flight crews.

c. ATC must warn aircraft that enter an
unsafe atmospheric region.

3 A controlled aircraft enters restricted
airspace without authorization.

a. ATC must not issue advisories that direct
an aircraft into restricted airspace unless
avoiding a greater hazard.

aircraft to prevent their incursion into
restricted airspace.

b. ATC must provide timely warnings to

assigned runway.
a safe point of touchdown on its
a fixed obstacle or terrain other than
A controlled aircraft gets too close to

controlled airspace violate minimum
A controlled aircraft and an intruder in

separation standards.

6

5

4

Loss of controlled flight or loss of
airframe integrity. the safe performance envelope of the 

aircraft

a. ATC must not issue advisories outside the

ATC must provide advisories that maintain 
safe separation between aircraft and
terrain or physical obstacles.

ATC must provide alerts and advisories
to avoid intruders if at all possible.

b. ATC advisories must not distract or
disrupt the crew from maintaining
safety of flight.

c. ATC must not issue advisories that the
pilot or aircraft cannot fly or that degrade
the continued safe flight of the aircraft.

d. ATC must not provide advisories that 
cause an aircraft to fall below the
standard glidepath or intersect it at the
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4

SAFETY DESIGN CONSTRAINT

1

HAZARD

TCAS causes or contributes to an.
NMAC (near midair collision)

a. TCAS must provide effective warnings and
appropriate collision avoidace guidance on
potentially dangerous threats and must 
provide them within an appropriate time limit.

b. TCAS must not cause or contribute to an
NMAC that would not have occurred had
the aircraft not carried TCAS)

2

3

TCAS causes or contributes to a
controlled maneuver into the ground

TCAS causes of contributes to a
pilot losing control over the aircraft

a. TCAS must not disrupt the pilot and ATC
operations during critical phases of flight 
nor disrupt aircraft operation.

b. TCAS must operate with an acceptably
low level of unwanted or nuisance alarms.

TCAS must not cause or contribute to 
controlled flight into terrain.

The unwanted alarm rate must be sufficiently
low to pose no safety of flight hazard nor
adversely affect the workload in the cockpit.

safe performance envelope of the aircraft
c. TCAS must not issue advisories outside the

and degrade the continued safe flight of the
aircraft (e.g., reduce stall margins or result
in stall warnings)

TCAS interferes with other safety−
related aircraft systems.

ATC system (e.g., transponder,
radar. or radar transmissions)

TCAS interferes with the ground 

TCAS interferes with a safety−related
ATC advisory (e.g., avoiding a
restricted area or adverse weather
conditions)

TCAS must generate advisories that require
as little deviation as possible from ATC
clearances.

TCAS must not interfere with other safety−
related aircraft systems or contribute to
non−separation−related hazards.

TCAS must not interfere with the ground ATC 
system or other aircraft transmissions to the
ground ATC system..
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Leading the technical conscience for the warranted system(s)

Executive Branch

Effectiveness of the ITA program
Communication channels with and among Warrant Holders
Communication of decisions and lessons learned

Appointment of NASA Administrator
Setting of high−level goals and vision for NASA
Creation of a draft budget appropriation for NASA

Approval of NASA Administrator appointment
NASA budget allocation
Legislation affecting NASA operations

Appointment of Chief Engineer (ITA) and head of Office of Safety and Mission Assurance
Providing funding and authority to Chief Engineer to execute the Independent Technical Authority
Demonstraion of commitment to safety over programmatic concerns through concrete actions
Providing the directives and procedural requirements that define the ITA program
Adjudication of differences between the Mission Directorate Associate Administrators and the Chief Engineer (ITA)

Establishment, monitoring, and approval of technical requirements, products, and policy and all changes, variances
and waivers to the requirements.
Safety, risk, and trend analysis
Independent assessment of flight (launch) readiness
Conflict Resolution
Developing a Technical Conscience throughout the engineering community

Chief Engineer

NASA Administrator

Congress

System Technical Warrant Holder

system or systems
Technical product compliance with requirements, specifications, standards
Primary interace between system and ITA (Chief Engineer)
Assist Discipline Technical Warrant Holder in access to data, rationale, and other experts
Production, quality, and use of FMEA/SIL, trending analysis, hazard and risk analyses
Timely, day−to−day technical positions on issues pertaining to safe and reliable operations

Establishment and maintenance of technical policy, technical standards, requirements, and processes for a particular

Implementing of ITA

Establishing appropriate communication channels and networks.
Succession Planning
Documentation of all methodologies, actions or closures, and decisions
Sustaining the Agency knowledge base through communication of decisions and lessons learned
Assessment of launch readiness from the standpoint of safe and reliable flight and operations
Budget and resource requirements definition
Maintaining competence
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Centers

Discipline Technical Warrant Holder
Interface to specialized knowledge within the Agency
Assistance to System Technical Warrant Holders in carrying out their responsibilities
Ownership of technical specifications and standards for warranted discipline (including system safety standards)
Sustaining the Agency knowledge base in the warranted discipline
Sustaining the general health of the warranted discipline throughout the Agency
Succession Planning
Leading the technical conscience for the warranted discipline
Budget and resource requirements definition

Trusted Agents

Conducting daily business for System Technical Warrant Holder (represent on boards, meetings, committees)
Providing information to Technical Warrant Holders about specific projects (e.g., safety analyses)

Screening: evaluate all changes and variances and perform all functions requested by Technical Warrant Holders

In−Line Engineers
Provide unbiased technical positions to warrant holders, safety and mission assurance, trusted agents, and 
programs and projects
Conduct system safety engineering (analyses and incorporation of results into design, development, and operations
Evaluate contractor−produced analyses and incorporation of results into contractor products
Act as the technical conscience of the Agency

Chief Safety and Mission Assurance Officer (OSMA)
Leadership, policy direction, functional oversight, and coordination of assurance activities across the Agency
Assurance of safety and reliability on programs and projects
Incident and accident investigation

Center Safety and Mission Assurance (S&MA)
Assure compliance with all requirements, standards, directives, policies, and procedures
Perform quality (reliability and safety) assessments
Participate in reviews
Intervention in any activity to avoid an unnecessary safety risk
Recommend a Safety, Reliability, and Quality Assurance plan for each project
Chair Engineering Risk Review Panels at each Space Operations Center.

Lead Engineering Risk Review Panel Manager and Panels
Conduct formal safety reviews of accepted and controlled hazards
Oversee and resolve integrated hazards
Assure compliance with requirements, accuracy of all data and hazard analyses, and proper classification of hazards

Space Shuttle Program Safety and Mission Assurnace Manager
Assure compliance with requirements in activities of prime contractors and technical support personnel from the NASA 
Centers
Integrate and provide guidance for safety, reliability, and quality engineering activities performed by Space Operations  
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Monitoring of ITA and expression and resolution of technical conscience at their Center

Communication of hazard information to NASA System Engineering and Integration

System Engineering and Integration Office
Integrated hazard analyses and anomaly investigation at system level
Communication of system−level, safety−related requirements and constraints to and from contractors
Update hazard analyses and maintain hazard logs during test and operations

Contractors

Program/Project Managers
Communication of ITA understanding through program or project team.
Prioritization safety over programmatic concerns among those reporting to him or her.
Support of Trusted Agents
Provision of complete and timely data to Technical Warrant Holder
Compliance with System Technical Warrant Holders decisions

Practice of technical conscience at the Center
Preservation of ITA financial and managerial independence at the Center
Support of ITA activities at the Center
Support of safety activities at the Center

Center Director

Center ITA Manager
Administrative support for Technical Warrant Holders

NASA Engineering and Safety Center (NESC)
In−depth technical reviews, assessments, and analyses of high−risk projects
Selected mishap investigations
In−depth system engineering analyses

Headquarters Center Executives
Alignment of Center’s organization and processes to support and maintain independence of ITA

Oversight of safety and mission assurance at their Center 

Mission Directorate Associate Administrators
Leadership and accountability for all engineering and technical work for their mission
Alignment of financial, personnel, and engineering infrastructure with ITA
Resolution of differences between warrant holders and program or project managers.

NASA Technical Standards Program
Coordination of standards activities with ITA

Production and use of hazard analyses in their designs 
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(2) When the door is closed, turn on the power

Power
Controller

Power
Human

Operator

Actuator

Source

Sensors

Turn off power

Turn on power

Door position is open

Door position is closed

Open Door

Close Door

FUNCTIONAL REQUIREMENTS of the Power Controller: 

HAZARD: Human exposed to high energy source

SYSTEM SAFETY CONSTRAINT: The energy source must be off whenever
the door is not completely closed.

(1) Detect when the door is opened and turn off the power
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ÏzÐ Ñ;Ð ÒEÓ�ÔlÕ;ÖEÒ;ÕEÓ�ÐÔuÕEÑ;×EØ Ù;Õ;Ó�Ó�ÚhÛE×;ÕCÜAÝ;ÑEÙ;ÞEÕÔuÑE×;ÑEßràrÑ;Ó�á�Ø Ù;Þ

àlß ÑEâ�á�ãlÑ;Ð ÑÏzÐ ÑEÐ Ò;Ó

ÏzÐ ÛEä4åTÛ;Ó�Ø Ð Ø ÛEÙæ Ñ;ÒEÙ;â�Ý�åTÛEÓ�Ø Ð Ø ÛEÙ
åTÕEß ç Û;ß è¡ézê à

Ïzë�Ó�Ð ÕEè+ÏzÐ ÑEÐ Ò;Ó
ìgí;ÕEß ÑEÐ Ø Û;ÙEÑ;î�ÚCÛ;×EÕÔlÕ;ÑE×;Ø ÙEÕ;Ó�ÓgÏ/Ð Ñ;Ð Õ
àrß Ñ;â�á�ãlÑEÐ Ñï Õ;ÑEí;ÛEÙhÑEÙ;×CÏzë�Ó�Ð ÕEè+ÏzÐ ÑEÐ ÒEÓ

ìgí;ÕEß ÑEÐ Ø Û;ÙEÑ;î�ÚCÛ;×EÕCÜtÝEÑ;ÙEÞ;ÕÔlÕ;ÑE×;Ø ÙEÕ;Ó�ÓgÏ/Ð Ñ;Ð ÕhÜAÝ;ÑEÙ;ÞEÕê ÙEÐ ÕEß â�ÕEí;Ð ÛEßràrÑ;Ó�á�Ø Ù;ÞàlÑEÓ�ágÜAÑ;ÙEâ�Õ;î î Ñ;Ð Ø ÛEÙ
ð Ø ß Õ�ñTÙ;ÑEò;î Õð Ø ß Õ�ãlØ Ó�Ñ;òEî Õ

ó â�á�ÙEÛ;äAî Õ;×EÞ;ÕEèhÕEÙ;Ð Óézê àZß ÕEÓ�Ò;î Ð Óô ÕEÑ;î Ð ÝCÑ;ÙE×CÏzÐ ÑEÐ Ò;Ó

ãlÛ;â�Ð ß Ø Ù;Õ
àrß Ñ;Ø Ù;Ø ÙEÞàrà@åï Û;ß á�Ñ;ß Û;ÒEÙ;×EÓ

ñTÙ;ÞEÑ;ÞEÕ;èCÕ;ÙEÐ;ÜAß Ø Ð Õ;ß Ø Ñ
ìgíEÕ;ß Ñ;Ð Ø ÛEÙ;ÑEî�ÚhÛE×;ÕCÜAÝ;ÑEÙ;ÞEÕÔlÕ;ÑE×;Ø ÙEÕ;Ó�ÓgÏ/Ð Ñ;Ð ÕhÜAÝ;ÑEÙ;ÞEÕï ÕEÑ;íEÛ;Ù;Ó ð ß ÕEÕï ÕEÑ;íEÛ;Ù;Ó ô ÛEî ×

ñTÙ;ÞEÑ;ÞEÕCàlÑEß Þ;Õ;Ð ô ÕEÑ;ß Ð òEÕ;ÑEÐÏzÐ ÑEÐ Ò;Ó�ÔuÕEí;ÛEß Ðæ ÑEÒ;Ù;â�Ý�ÔlÕ;íEÛ;ß Ð

ÏzÑEç ÕÏzÛEç Ð äAÑEß Õ�õlí;×EÑ;Ð ÕEÓ
åTÛEäAÕ;ßìgíEÕ;ß Ñ;Ð Ø ÙEÞCÚhÛE×;Õæ ÑEÒ;Ù;â�ÝàlÑEÓ�á æ Û;ÑE×ézê àZâ�ÛEèhèCÑEÙ;×
ó òEÛ;ß Ðó ß è

ÏzÐ ÑEÐ Ò;Ó�ÔuÕEÖ;ÒEÕ;Ó�Ð

ézê à�ÔlÕ;Ó�Ò;î Ð Óæ ÑEÒ;Ù;â�ÝEÕ;ß@å;Û;Ó�Ø Ð Ø Û;Ù

ÏzÛ;ç Ð äAÑ;ß Õ.õlíE×;ÑEÐ Õ;Ó
ô ÕEÑ;î Ð ÝCÑ;ÙE×CÏzÐ ÑEÐ Ò;Óézê àZß ÕEÓ�Ò;î Ð Ó

ÜAÛ;èCèCÑ;ÙE×.ÔlÕ;Ó�íEÛ;ÙEÓ�Õ;ÓÏzë�Ó�Ð Õ;è+ÏzÐ Ñ;Ð ÒEÓæ Ñ;ÒEÙ;â�Ý�ÔuÕEí;ÛEß Ð

ñTö�Õ;ß â�Ø Ó�Õ�ÔuÕEÓ�Ò;î Ð ÓÔlÕ;ÑE×;Ø ÙEÕ;Ó�ÓÏzÐ ÑEÐ Ò;Óï ÑEß ÞEÑ;èCÕ�ÔuÕEÓ�Ò;î Ð Ó

ézê à�ê ÙEç ÛÏzÑEç ÕCÑ;ÙE× ó ß èeÏ/Ð Ñ;Ð Ò;Ó
ó ß èÏzÑEç Õê Þ;ÙEØ Ð Õ

ó òEÛ;ß Ðó ß èézê àZÜAÛEèhèCÑ;ÙE×àrÑ;Ó�á æ ÛEÑ;×æ Ñ;ÒEÙ;â�ÝìgíEÕ;ß Ñ;Ð Ø ÙEÞCÚhÛE×;ÕåTÛEäAÕ;ßÏzÑEç Õ

ó â�á�Ù;ÛEäAî ÕE×;ÞEÕ;èCÕ;ÙEÐ Ó

éTß Õ;ÑEágäAØ ß Õ;ÓÏzÑEç ÕCÑ;ÙE× ó ß èeÏ/Ð Ñ;Ð Ò;Ó÷ ÛEî Ð Ñ;ÞEÕ;Ó

Hardware

Simulator
Interceptor

Launcher

Interceptor

System
Radar

Fire ControlOperators

Launch Station

Early Warning

Computer
Flight

Command Authority
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Applied To LongControl Action

Door opened, controller
waits too long to turn

Power turned on
while door opened

closed

off power

Causes Hazard
Not Providing Providing Causes

Causes HazardHazard
Wrong Timing or Order

Applicable
Not

Power on

Power off

Not

Not
Hazardousoff when door opened

Power not turned

Power turned on too
early; door not fully Applicable

Not
Hazardous

Stopped Too Soon or
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or Applied Too LongCommand

Fire Enable Not Applicable

Not Providing
Causes Hazard

Providing Causes
Causes HazardHazard

Will accept interceptor
tasking and can progress
to a launch sequence

Not Hazardous EARLY: Can inadvertently
progress to an inadvertent

launch

Disable comes before
the enable 

OUT OF SEQUENCE:

...

Wrong Timing/Order Stopped Too Soon
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Process Model

On
Off
Unknown

Power

On
Off
Unknown

Power

Fully Closed
Unknown

Open or partially open
Door Position

Power Controller

Actuator
Sensors

Source
Power

Human Operator

Turn off power

Turn on power

Door position is open

Open Door

Close Door

Door position is closed

Process Model
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Controller 2

process changes,
(Flaws in creation,

or adaptation)

Sensor

Component failures

Incorrect or no

Feedback Delays

missing feedback
Inadequate or

control action
ineffective or missing

Inappropriate,

Delayed
operation

Controller

Actuator

Controlled Process

extermal information
Control input or

wrong or missing

Changes over time

Measurement

Feedback delays

information provided

inaccuracies

Inadequate
Operation

operation
Inadequate 

1

4

4 3

Algorithm

Inadequate Control2

Process Model
inconsistent, 

incomplete, or
incorrect

3

Unidentified or
out−of−range

Process output
contributes to

disturbance

system hazard

Process input
missing or wrong

Conflicting control actions

incorrect modification
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executed in wrong order

Actuator failure Sensor failure

HAZARD: Door opened, power not turned off.

   door open

Requirement not passed to designers/developers
or incompletely specified

Requirement not implemented correctly in software

Process model incorrect (says door closed and/or power
off when it is not)

not received by actuator

Controller

state of door or power

Door opening not detected

Missing or spurious
feedback about

or detection delayed

Power on; 

Power off issued but

Actuator delays turning power off

Power on and power off commands
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Potential Causes of Risks
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System Requirements
Safety Constraints
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Feedback Mechanism
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Hazard Analysis (STPA − Step 1)
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Basic Risks
Coordination Risks

Causal Analysis (STPA − Step 2) 

Intermediate and Longer−Term 
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Risk Mitigation Strategies
Structural
Policy
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æ�×�á4ÛFá%â!×Nà%ï�à4á4×�ñ�õ�á%â!×NæPÓ�Y�×"Ö7×�Þ!ß�×�à/ã?Ö%×gã
à%à4×�à%à4×�æ
ò�ï*Õ�ð+æ!ã?á%Ó�Þ�Ô�á%â�×9ß�Û�Þ&á4Ö%Û�änà%á4Ö7Õ!ß�á%Õ�Ö%×9æPÓ�ã?Ô
Ö7ã
ñ�à�ã
ÞPæ�ã
à%à4×�à%à7ñg×�ÞLá�ã
Þ!ã
ä�ïHà%Ó�à2á4×�ñgðPäGã?á4×�à"Ø

ùkÞ�Û
á%â�×"Ö2Ó�Þ�Ü�Û
Ö7ñ�ã
ä!ß�Û�ñ�ðPã?Ö7Ó�à4Û�Þ0Úqã
àqñ�ã
æ�×kÓ�Þgá%â�×�î a ùýô�î�Þ!æ�×"ð�×�Þ!æ�×�Þ&á a ×�ßOâ!Þ!Ó�ß"ã
ä�ùkÕ�á%â�Û
Ö7Ó�ácï�öZã
Þ!ã
ä�ïHà%Ó�à
æ�×�à%ß�ÖOÓ�ò�×�æ�Ó�Þ0üH×�ß�á%Ó�Û�Þ� �Øgf�Ø`ù�ÞgÓGÞ�ÜlÛ
ÖOñ�ã
ä�Ö%×"Ù�Ó�×"ÚtÛ
Ü�á%â�×3Ö7ÓGà4ó�àDÓ�æ!×�ÞLá%Ó	��×�æ1ò�ï�ÕPà%Ó�Þ�Ô9ü a _�ùoà7â�Û5Úq×�ægá%â!ã?áZá%â�×"ï
Ó�Þ!ß"äGÕ!æ�×�æJã
ä�äDá%â�×gÖ7ÓGà4ó�àUÓGæ�×�ÞLá%Ó��P×�æuò&ïJá%â�×�Ó�Þ!ÜlÛ
Ö7ñ0ã
äihkùUüHù Ö7Ó�à4óuã
Þ!ã
ä�ïHà%Ó�àkð!Ö%ÛHß�×�à%à9Õ!à7Ó�Þ�Ôbá%â�×�á4Ö7ã
æPÓ�á%Ó�Û�Þ!ã
ä
ñg×"á%â�ÛHægß�Û�ñ�ñgÛ�Þ0á4Û9à%Õ!ßOâ�ã
Þ!ã
ä�ïHà4×�à"Ø a â�×3ã
æ!æPÓ�á%Ó�Û�Þ!ã
ä�Ö7Ó�à%ó�àDÓ�æ�×�Þ&á%Ó	�P×�æ�ò�ïgü a _�ùzã?ð!ð�×�ã?Ö%×�æNÛ�Þ�á%â�×�à%Õ�Ö%ÜTã
ß�×
á4Û0ò�×1ã
àkÓ�ñgð�Û
Ö%á%ã
Þ&á=ã
à�á%â�Û�à4×�Ó�æ�×�Þ&á%Ó	�P×�æ*ò�ï*á%â�×BhkùUüHù ã
Þ!ã
ä�ïHà%Ó�à"Ø3ùkà=Þ�Û
á4×�æQ×�ã?Ö7ä�Ó�×"Ö5õ!á%â�×"Ö%×�Ó�à=Þ�ÛXÚqã5ï*á4Û
æ�×"á4×"Ö7ñ0Ó�Þ�×�Ú=â!×"á%â�×"Ö á%â�×kä�×�à%àjÜlÛ
ÖOñ�ã
äjhkù/ü�ùSð!Ö%ÛHß�×�à%à Ó�æ!×�ÞLá%Ó	��×�æ�ã
æ!æ!Ó�á%Ó�Û�Þ!ã
ä�Ö7Ó�à%ó�àjã
Þ!æ0æ!ÓGà%ß"ã?Ö7æ�×�ægá%â!×�ñúÜ�Û
Ö
à4Û�ñg×1Ö%×�ã
à4Û�Þ*Û
Ökà%Ó�ñgðPä�ï0ñ�Ó�à%à%×�æbá%â�×�ñ*Ø

ùÎñgÛ
Ö%×Uß"ã?Ö%×"ÜTÕ!ä+ß�Û�ñgðPã?ÖOÓ�à4Û�Þbâ!ã
à3ã
ä�à4Ûgò�×"×�Þbñ�ã
æ�×
Ølk�ù�mkù ô�á%â�×�k�ã?ðPã
Þ!×�à4×1ü�ðPã
ß�×9ù�Ô
×�Þ!ß�ï�öqã
ÞPæ*å;î a
×�Þ�Ô�Ó�Þ!×"×"Ö7à1ß�Û�ñgð�ã?Ö%×�æwá%â�×FÕ!à4×�Û
Ü�ü a _�ù Û�ÞeãMkLùnm/ù Õ!Þ!ñ�ã
ÞPÞ�×�æwà4ðPã
ß�×�ß�ÖOã?Ülábôo% a �9ö/á4Ûuá4Ö7ã
Þ!à%Ül×"Ö�ß"ã?Ö%Ô
Û
á4Û;á%â!×0î�ÞLá4×"Ö7ÞPã?á%Ó�Û�Þ!ã
äqüHðPã
ß�×Fü�á%ã?á%Ó�Û�ÞSô�î%ü!ü!öOØ\
q×�ß"ã
Õ!à4×bâ�Õ!ñ�ã
Þwä�Ó�Ül×�Ó�à1ð�Û
á4×�ÞLá%Ó�ã
äGä�ïuÓGÞLÙ
Û�ä�Ù
×�æ�ô�Û�Þ�×XâPãc��ã?Ö7æ
Ó�à�ß�Û�ä�ä�Ó�à%Ó�Û�ÞbÚ=Ó�á%â*á%â�×�î�Þ&á4×"Ö7Þ!ã?á%Ó�Û�Þ!ã
äKü�ð�ã
ß�×Nü�á%ã?á%Ó�Û�Þ�öOõ�Ö7Ó�Ô
Û
Ö%Û�Õ!à&hkù/ü�ù¢â!ãc��ã?Ö7æuã
Þ!ã
ä�ïHà%Ó�à�à4á%ã
ÞPæ!ã?Ö7æ!à�ÕPà%Ó�Þ�Ô
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ÜTã
Õ!ä�á2á4Ö%×"×�à=ã
ÞPæbÛ
á%â�×"Ö=ã
Þ!ã
ä�ïHà4×�à3â!ã
æ�ò�×"×�Þb×�ñ�ðPä�Û5ï
×�æ;ã
Þ!æbÖ%×"ÙHÓ�×"Új×�æbò�ï�h�ùUüHù�Ø�î�Þ*ã
ÞQü a _�ù�ã
Þ!ã
ä�ïHà%Ó�à2Û
Ü
á%â�×p% a �ýÕPà4×�æ;Ó�Þ;ã
Þ;×"Ù?ã
ä�Õ!ã?á%Ó�Û�Þ;Û
ÜZá%â�×�Þ!×"Úÿá4×�ßOâ!Þ!Óa��Õ�×9Ü�Û
Ö�ð�Û
á4×�Þ&á%Ó�ã
änÕPà4×�ã?á�k�ù�mkù�õ�ã
ä�änÛ
ÜZá%â�×�âPãc��ã?Ö7æ
ß"ã
Õ!à%ã
äKÜTã
ß�á4Û
Ö7àUÓ�æ�×�Þ&á%Ó	�P×�æQò�ï�á%â�×NÜ�ã
ÕPä�á=á4Ö%×"×gã
Þ!ã
ä�ï�à%ÓGà=Úq×"Ö%×gÓ�æ�×�Þ&á%Ó	�P×�æuã
ä�à4ÛFò&ïJü a _�ùx\  �f}]^Ø9ùkà/Ú=Ó�á%âQá%â�×
2åQø9üzß�Û�ñgðPã?ÖOÓ�à4Û�Þ+õ�ã
æ!æPÓ�á%Ó�Û�Þ!ã
ä�ß"ã
Õ!à%ã
ä�Ü�ã
ß�á4Û
Ö7àFÚq×"Ö%×JÓ�æ�×�Þ&á%Ó	�P×�æ{ò�ïzü a _�ù ã
ä�Û�Þ�×
Ø a â!×�à4×Qã
æ!æPÓ�á%Ó�Û�Þ!ã
ä
ß"ã
Õ!à%ã
ä=Ü�ã
ß�á4Û
ÖOà0ã?Ô�ã
Ó�ÞzÓ�ÞLÙ
Û�ä�Ù
×�æsá%â�Û�à4×�Ö7×�ä�ã?á4×�æ{á4ÛtñgÛ
Ö%×�à4Û
ðPâPÓ�à4á%Ó�ß"ã?á4×�æsácï&ð�×�à0Û
Ük×"Ö7Ö%Û
Ö7àgò�×"ï
Û�Þ!æ{à7Ó�ñgðPä�×
ß�Û�ñgð�Û�Þ�×�Þ&á�ÜTã
Ó�ä�Õ�Ö%×�à2ã
Þ!æ�á%â�Û�à4×9Ö%×�äGã?á4×�æ*á4Û0à4Û
Ü�áWÚ2ã?Ö%×�ã
ÞPæ�â&ÕPñ�ã
Þb×"Ö%Ö%Û
Ö7à�Ø

ùkæ!æ!Ó�á%Ó�Û�Þ!ã
ä�ÓGÞ!æ�×"ð�×�Þ!æ�×�Þ&ájß�Û�ñgð�ã?Ö7Ó�à4Û�Þ!àUôTÞ�Û
á3æ�Û�Þ!×kò�ï0á%â!×9ã
Õ�á%â�Û
Ö2Û
Ö=â�×"Ö3à4á%Õ!æ!×�ÞLá%àOöjâ!ã5Ù
×9ò�×"×�Þbñ�ã
æ�×
ò�×"áWÚq×"×�Þ;ã
ß"ß"Ó�æ!×�ÞLá=ß"ã
ÕPà%ã
änã
Þ!ã
ä�ï�à%ÓGà3ñg×"á%â�ÛHæ!à3ß�Û�ñgðPã?Ö7ÓGÞ�ÔXü a ù�åu_zã
ÞPæ�ñgÛ
Ö%×Uá4Ö7ã
æPÓ�á%Ó�Û�Þ!ã
ä+ñg×"á%â!Û�æ!à�Ø a â�×
Ö%×�à%ÕPä�á%à3ã?Ö%×1æ�×�à7ß�Ö7Ó�ò�×�æbÓ�Þ;d2â!ã?ð!á4×"Ö r
r Û�Þ;ã
ß"ß"Ó�æ!×�ÞLá=ã
ÞPã
ä�ï�à7Ó�àqòPã
à4×�æ�Û�Þuü a ùkåu_�Ø

*�+�q ?B`^/r/s254LX
ü�Û�ñg×mÞ�×"Ú ã?ð!ðPÖ%Û�ã
ß7â�×�à�á4Û�âPãc��ã?Ö7æ�ã
Þ!æ�Ö7Ó�à4ózã
Þ!ã
ä�ïHà%Ó�àXòPã
à4×�æSÛ�Þ�ü a ù�åu_ ã
Þ!æ�à4ïHà4á4×�ñ�àbá%â!×"Û
Ö%ïzâ!ã5Ù
×
ò�×"×�Þmà%Õ�Ô
Ô
×�à4á4×�æeÓ�ÞJá%â!Ó�àUßOâ!ã?ð!á4×"Ö�Ø^�m×Xã?Ö%×gÛ�Þ!ä�ïQò�×"Ô�ÓGÞ!Þ!Ó�Þ�ÔFá4Û�æ�×"Ù
×�ä�Û
ðeà%Õ!ß7âwá4×�ß7â!Þ!Ót�&Õ�×�àUã
ÞPæwâ�Û
ð�×"Ü�ÕPä�ä�ï
Û
á%â�×"Ö7à/Ú�Ó�ä�änã
äGà4ÛXÚqÛ
Ö%óQÛ�Þuã
ä�á4×"Ö7Þ!ã?á%Ó�Ù
×�àUã
Þ!æJÓ�ñ�ð!Ö%Û5Ù
×�ñ�×�ÞLá%à"Ø a â�×�Û�Þ!ä�ï*á%â!Ó�Þ!ÔXÜ�Û
ÖUà%Õ�Ö%×NÓ�àká%â!ã?áUã?ð!ðPä�ïHÓ�Þ�Ô
á%â�×�á4×�ßOâ!Þ!Óa��Õ�×�à9æ!×"Ù
×�ä�Û
ð�×�æmÜlÛ
Ö�à%Ó�ñgð�ä�×N×�ä�×�ß�á4Ö%Û�ñg×�ßOâ!ã
Þ!Ó�ß"ã
äjà4ï�à%á4×�ñ�à9á4Û;ß�Û�ñ�ðPä�×���õ�â�Õ!ñ�ã
Þwã
Þ!ævà4Û
ÜlácÚqã?Ö7×�þ
Ó�Þ&á4×�Þ!à%Ó�Ù
×/à4ïHà4á4×�ñ�àqÚ=Ó�á%â!Û�Õ�ájÜTÕ!Þ!æPã
ñg×�ÞLá%ã
äGä�ïgß7â!ã
Þ�Ô�ÓGÞ�Ô�á%â!×kÜ�Û�Õ!Þ!æPã?á%Ó�Û�Þ!àjÛ
Ü)á%â�×/á4×�ß7â!ÞPÓa�&Õ!×�àqÓGà ÜTÕ�á%Ó�ä�×
Ø�h�×"Ú
Ó�æ�×�ã
à/ã?Ö%×Næ�×�à4ð�×"Ö7ã?á4×�ä�ï�Þ�×"×�æ�×�æJÓ�ÜZÚq×Nã?Ö7×�Ô
Û�ÓGÞ�ÔXá4Û*à4Û�ä�Ù
×�á%â�×�ð!Ö%Û
ò�ä�×�ñ�àkã
Þ!æ;Ö7×�à4ð�Û�Þ!æ;á4Ûbá%â�×Nß7âPã
Þ�Ô
×�àUÓ�Þ
á%â�×9ÚqÛ
Ö7ä�æbÛ
ÜK×�Þ�Ô�Ó�Þ!×"×"Ö7Ó�Þ�Ôgæ�×�à%ß�ÖOÓ�ò�×�æ*Ó�Þ;d2â!ã?ð!á4×"Ö r Ø
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î�Þbá%â�×U×��Hã
ñ�ðPä�×�à3Û
Ü`üd�&��ù�ÓGÞXá%â!×1ä�ã
à4á3ß7âPã?ð!á4×"Ö�õ!á%â�×9æ!×"Ù
×�ä�Û
ðPñg×�Þ&á3Û
Ü�á%â!×9æ�×�à%Ó�Ô�ÞbÚ2ã
à�ã
à%à%ÕPñg×�æ*á4ÛgÛHß"ß"Õ�Ö
Ó�Þ!æ!×"ð�×�ÞPæ�×�ÞLá%ä�ï
Ønå;Û�à%á`Û
Ü�á%â!×�á%Ó�ñg×
õLâPãc��ã?Ö7ægã
Þ!ã
ä�ïHà%Ó�àZÓ�àZæ!Û�Þ�×�ã?Ülá4×"Ö á%â�×�ñ�ã��4Û
Ö æ�×�à%Ó�Ô�Þgæ!×�ß"Ó�à%Ó�Û�Þ!àDâ!ã5Ù
×=ò�×"×�Þ
ñ�ã
æ�×
Ø�
2Õ�áqü��&��ù�ß"ã
Þ0ò�×=Õ!à4×�æ�ÓGÞgã9ð!Ö%Û�ã
ß�á%Ó�Ù
×=Ú2ã�ïNá4Û�â�×�ä�ð�Ô�Õ!Ó�æ�×3á%â!×=æ�×�à%Ó�Ô�Þ0ã
Þ!æ�à4ïHà4á4×�ñúæ!×"Ù
×�ä�Û
ðPñg×�Þ&á"õ
Ö7ã?á%â�×"Ö�á%â!ã
Þvã
à�à%Ó�ñ�ðPä�ïQãQâ!ãc��ã?Ö7æeã
Þ!ã
ä�ïHà%Ó�àUá4×�ßOâ!Þ!Óa��Õ�×�Û�Þtã
Þw×���Ó�à4á%Ó�Þ!Ô�æ�×�à%Ó�Ô�Þ+Ø���â!ÓGà9Ó�Þ&á4×"Ô
Ö7ã?á4×�æeæ!×�à%Ó�Ô�Þ
ã
Þ!æ�ã
ÞPã
ä�ï�à7Ó�à2ð!Ö%ÛHß�×�à%à�Ó�à3ß"ã
äGä�×�æ@���J�$�� o¡£¢¥¤§¦d¨¥©ª��©�©ª����¨�¤§«!Ø

Analysis
Design

Decisions

Hazard 

(STPA)

ëDÓ�Ô�Õ�Ö%×�¬�Øac®jüHã?Ü�×"áWï&þ^Ô�Õ!Ó�æ�×�æbæ�×�à7Ó�Ô�ÞF×�ÞLá%ã
Ó�äGà á%Ó�Ô�â&á%ä�ï0ÓGÞLá4×"Ö%ácÚ=Ó�Þ!ÓGÞ�Ô9á%â�×Uæ�×�à%Ó�Ô�ÞXæ�×�ß"ÓGà%Ó�Û�Þ!àjã
Þ!æFá%â�×�Ó�Ö2ã
Þ!ã
ä�ïHà%Ó�à
á4Û0à%Õ!ð!ð�Û
Ö%á2ò�×"á4á4×"Ö�æ�×�ß"Ó�à%Ó�Û�Þ�þWñ�ã?ó�ÓGÞ�Ô�Ø

ùkà/á%â�×gà4ïHà4á4×�ñ�àkÚj×NòPÕPÓ�ä�æ;ã
ÞPæQÛ
ð�×"Ö7ã?á4×gÓ�ÞPß�Ö%×�ã
à4×NÓ�ÞJà%Ó��"×Nã
Þ!æJß�Û�ñgðPä�×���Ó�áWï
õ+á%â!×NÕPà4×�Û
Üqà4Û
ðPâ!ÓGà4á%Ó�ß"ã?á4×�æ
à4ïHà4á4×�ñÐ×�Þ�Ô�ÓGÞ�×"×"Ö7Ó�Þ�ÔJã?ð!ð!Ö7Û�ã
ß7â�×�àgò�×�ß�Û�ñg×�à0ñgÛ
Ö%×�ß�Ö7Ó�á%ÓGß"ã
ä�Øeî�ñgð�Û
Ö%á%ã
Þ&ágà4ï�à%á4×�ñNþWä�×"Ù
×�ä1ô�×�ñg×"Ö7Ô
×�ÞLáOögð!Ö%Û
ð�þ
×"Ö%á%Ó�×�à�õ`à%Õ!ß7â�ã
àNà%ã?Ü�×"áWï
õqñ�Õ!à%á�ò�×FòPÕ!Ó�ä�á�Ó�ÞLá4Ûuá%â�×bæ�×�à%Ó�Ô�ÞeÛ
Ü=á%â!×�à4×Fà%ï�à4á4×�ñ0à$¯ á%â�×"ïtß"ã
Þ!Þ�Û
áNò�×0×�°�×�ß�á%Ó�Ù
×�ä�ï
ã
æ!æ�×�æXÛ�ÞFÛ
Ö�à%Ó�ñgð�ä�ï�ñ�×�ã
à%Õ�Ö%×�æbã?Ü�á4×"Ö%Úqã?ÖOæ+Ø`ù�æPæ!Ó�Þ�Ô�òPã?Ö%Ö7Ó�×"ÖOà`Û
Ö2ð!Ö%Û
á4×�ß�á%Ó�Û�Þ*æ!×"Ù�Ó�ß�×�àqã?Ü�á4×"Ö3á%â�×�ÜTã
ß�á3Ó�à2Þ�Û
á
Û�Þ!ä�ïm×�Þ!Û
Ö7ñgÛ�Õ!à%ä�ïJñ�Û
Ö%×X×��Hð�×�Þ!à%Ó�Ù
×
õZÓ�á�Ó�à1ã
äGà4Ûuñ�Õ!ßOâeä�×�à7à1×�°�×�ß�á%Ó�Ù
×*á%â!ã
Þtæ�×�à%Ó�Ô�ÞPÓ�Þ�Ô;à%ã?Ü�×"áWïeÓ�ÞvÜ�Ö%Û�ñ á%â�×
ò�×"Ô�Ó�Þ!Þ!ÓGÞ�Ô�ôTà4×"×²±³������´µ�c¶���õ\·2â!ã?ðPá4×"ÖB�f�öOØ���â!Ó�à�ßOâ!ã?ð!á4×"ÖUæ�×�à%ß�ÖOÓ�ò�×�à3á%â�×1ðPÖ%Û�ß�×�à7à=Û
Ü`à%ã?Ü�×"áWï&þ^Ô�Õ!Ó�æ!×�æuæ!×�à%Ó�Ô�Þ+õ
Ú=â!ÓGß7â�Ó�àN×�Þ!â!ã
ÞPß�×�æ�ò&ïtæ�×���Þ!Ó�Þ!Ôuã
ß"ß"Ó�æ!×�ÞLágð!Ö7×"Ù
×�ÞLá%Ó�Û�Þsã
à0ãmß�Û�ÞLá4Ö%Û�ä�ð!Ö%Û
òPä�×�ñ Ö7ã?á%â�×"Ö0á%â!ã
ÞsãY¸�ð!Ö%×"Ù
×�Þ&á
ÜTã
Ó�ä�Õ�Ö%×�à9¹9ð!Ö%Û
ò�ä�×�ñ*Ø(��â�×/Þ�×���á2ß7âPã?ð!á4×"Ö3à%â�Û5Ú�àqâ!Û5Ú�à%ã?Ü�×"áWïF×�Þ�Ô�Ó�Þ�×"×"Ö7ÓGÞ�Ô1ã
Þ!æbà%ã?Ü�×"áWï&þ^Ô�Õ!Ó�æ�×�æbæ�×�à7Ó�Ô�ÞXß"ã
Þbò�×
Ó�Þ&á4×"Ô
Ö7ã?á4×�æ;ÓGÞLá4ÛgòPã
à7Ó�ßUà4ïHà4á4×�ñ÷×�Þ�Ô�ÓGÞ�×"×"Ö7Ó�Þ�ÔNð!Ö7Û�ß�×�à%à%×�à"Ø

q�+�º A.K3Z»?�25>�Z�I�X�]�¼½`^6�O^Z!O¿¾�Z!8L6�À�;ÁCÂ4N-�[�Z!8³8
í/Þ�×Xó
×"ïwá4Ûmâ!ã�ÙHÓ�Þ�ÔuãQß�Û�à%á�þ^×�°�×�ß�á%Ó�Ù
×Qà%ã?Ül×"ácïw×�°�Û
Ö%ágÓ�à9á4ÛJ×�ñ�ò�×�ætÓ�á�Ó�ÞLá4ÛuãQà%ï�à4á4×�ñ ×�Þ�Ô�ÓGÞ�×"×"Ö7Ó�Þ�Ô;ð!Ö%ÛHß�×�à%à
Ü�Ö%Û�ñ á%â�×XÙ
×"Ö7ïvò�×"Ô�Ó�Þ!Þ!ÓGÞ�Ô;ã
Þ!æeá4Ûwæ�×�à%Ó�Ô�Þtà%ã?Ü�×"áWïtÓ�ÞLá4ÛJá%â�×bà4ïHà4á4×�ñÐã
à�á%â�×*æ�×�à%Ó�Ô�Þtæ�×�ß"Ó�à7Ó�Û�Þ!à�ã?Ö%×*ñ�ã
æ�×
Ø
í/Þ!ß�×kã?Ô�ã
Ó�Þ+õ�á%â�×=ðPÖ%Û�ß�×�à7à à4á%ã?Ö%á%àqÚ=Ó�á%âgá%â�×=ÜTÕ!Þ!æPã
ñg×�ÞLá%ã
ä�ã
ß�á%Ó�ÙHÓ�á%Ó�×�àqÓ�ÞÃ·2â!ã?ðPá4×"Ö3f&Ø`ù�Ülá4×"Öqá%â�×kâ!ãc��ã?Ö7æ!àqã
Þ!æ
à4ïHà4á4×�ñNþWä�×"Ù
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movement

Legs extended during movement

HAZARD1: Arm extended while legs retracted
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Written/Trained

Displays

Human Controller

Controls

Procedures
Environmental
Inputs

Automated Controller
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Controlled Process
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Algorithm
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Controlled Process

SensorsActuators

Controlled Process
Model of 

Model of 
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Identify potentially unsafe control actions and restate as constraints 

Identify constraints on how goals can be achieved

Identify hazards
Define accidents (unacceptable losses)

Formulate system−level safety and non−safety constraints

Select a system architecture
Architectural trade analysis
Preliminary hazard analysis

Identify environmental assumptions

Create a concept of operations
Perform a preliminary operator task analysis

Refine goals into  testable and achievable system−level functional requirements

Perform STPA

Refine safety constraints and functional requirements
Identify preliminary safety control structure

Implementation (construction and manufacturing

Change analysis
Incident and accident analysis
Performance monitoring
Periodic audits

Operations, including maintenance and upgrades

and safety constraints.
Define component responsibilities

on system and component behavior

Perform safety−driven system design and analysis

Agree on system goals

Perform final safety assessment

Document System Limitations

Safety Certification

Field testing, installation, and training

Decommissioning

Make system−level design decisions to satisfy functional requirements 
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Equipment damage (including related to lunar dust)

ID# Phase Hazard

RE3
RE2
RE1

AC1

G1
G2
G3
G4
G5
G6
G7
G8

PL2
PL1

L1
L2
L3

E1

AS1
AS2
AS3
AS4

T1

D1
D2
D3

General
General
General
General
General
General
General
General

Pre−Launch
Pre−Launch

Launch
Launch
Launch

EVA in Space

Assembly
Assembly
Assembly
Assembly

Descent
Descent
Descent

Ascent

Flammable substance in presence of ignition source (Fire)
Flammable substance in presence of ignition source in cnofined space (Explosion)
Loss of life support Iincludes power, temperature, oxygen, air prressure, food, water, ...)
Crew injury or illness
Solar or nuclear radiation exceeding safe levels

Loss of attitude control
Engines do not ignite

Damage to payload
Launch delay (due to weather, pre−launch test failues, etc.)

Incorrect propulsion/trajectory/control during ascent
Loss of structural integrity (due to aerodynamic loads, vibrations, etc.)
Incorrect stage separation

Collision (micrometeroids, debris, during rendezvour or separation maneuver, etc.)

Incorrect propulsion/control during rendezvous
Inability to dock
Inability to achieve airlock during docking
Inability to undock

Inability to undock
Incorect propulsion/trajectory/control during descent

Incorrect stage separation (including awcent module disconnecting from descent stage)

Loss of structural integrity (due to inadequate thermal control, aerodynamic loads, vibrations, etc.)

AC2 Ascent Incorrect propulsion/trajectory/control during ascent
AC3 Ascent Loss of structural integrity (due ti aerodynamic loads, vibrations, etc.)

S1 Surface Ops
Surface Ops
Surface Ops

S2
S3

Crew members lost on Moon/Mars surface during EVA
Crew members stranded on Moon/Mars  surface during EVA (Extra Vehicle Activity)

NP1 Nuclear Power
Nuclear Power
Nuclear Power

NP2
NP3

Nuclear fuel released on Earth surface
Insufficient power generation (reactor does not work)
Insufficient reactor cooling (leading to reactor meltdown)

Inability to undock
Incorrect propulsion/trajectory/control during descent
Loss of structural integrity (due to inadequate thermal control, aerodynamic loads, vibrations, etc.)

Re−Entry
Re−Entry
Re−Entry

Astronaut lost in space

Course Change

Severity
MH

4 3 4
4 3 3
4 3 3

4 3 3
4 3 3
4 4 2

2
4
4

3
3
3

3
3
3

4
4
4

3
3
3

3
3
3

4 4 4
4
4

4
4

4
3

4 4 3

4
1
1
4

4
4
4
4

3
3
3
4

4 4 1

4
4
4 4 4

44
4 4

1 4 1
2 3 3

4 4 2
44 4
444

3 3 2
4 4 1

444
4 4 4

444

E

Incorrect propulsion/trajectory/control during course change burn
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Minor Injury or illness

Level
Severity Human Mission Equipment

No /insignificant injury or illness1

4
3
2

All mission objectives completed
Minor mission objectives incomplete
Major mission objectives incomplete

System loss
Major system damage
Minor system damage
No/insignificant damage

Mission abort or mission lossLoss of Life
Severe Injury or Illness
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1
Human

4
Mission

4
Equipment

3

Pre−Launch Launch
To−Space

Assembly
In−Space

Transfer
To−M

Descent
To−M

Exploring
Surface From M

Ascent Transfer
To−E

Arriving
Orbit
In−E

Landing
On−E

Recovery
On−E

Hazard Name:

Mission Phase:
(Circle all appropriate)

Nuclear reactor overheating

Ex: CEV, DAV, rover, etc.

Operation/Event: Ex: docking, lift−off, etc.

Power Generation for surface exploration activities

Vehicle(s)/Systems
Affected:

Subsystem(s) Affected Ex: engine, heat shield, etc.

Nuclear Reactor, cooling subsystem

Severity (1−4):

Mitigation Strategy: 1. Surface power generation does not rely on nuclear technology

2. Back−up power generation sytem is available for surface operations

Accident/Effect
Description:

What potential losses could reslt from the hazard occurrence? What are the worst potential effects, assuming no mitigation

Nuclear reactor core meltdown would cause loss of power, and possibly radiation exposure. Surface operations
must abort mission and evacuate. If abort is unsuccessful or unavailable at the time, the crew could be lost. All
surface equipment is lost. No environmental impact on Earth.

Hazard Description: Describe the hazard as a system state. What other environmental conditions could influence the effect of the hazard occurrence?

Nuclear reactor operating at temperature above design limits.

Causal Factors/
Assumptions

What conditions allow the hazard to occur? 

TBD. Possible causes include: thermal control system malfunction, solar radiation protection inadequate,

Surface nuclear power generation, and all systems used on M surface (HAB, DAV, rovers, powered equipment)

strategies are implemented? What damage could result?  Explain the severity ratings provided above.

insufficient radiator heat rejection

Cost/Difficulty (L,M,H) Mitigation Priority (1−4)

M

H

4

1

Environment
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Complete elimination of the hazard from the design
3
2
1

Control
Reduce Damage

Prevent
Eliminate

Level General Description

Reduction of the likelihood that the hazard will occur

Detailed Description

Reduction of the likelihood that the hazard results in an accident
Reduction of damage to the system if an accident does occur

4
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*'XÏ¼Mw62�U!gHy/k,o�s=o3m�lDo3sMmneJk�h�o=l3k�y�m,eJo3gHk�h<o=kzmf{,k�giv@m,hNå%LÔ½M;ÅS!q6o�s=o=k-U�sMg/o�o=kUkzs=kUk�h:X
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Stuck on Single Value

Sending Zeros

Not Sending Output

Failed Self−Test

Sending Max Value

Sending Random Values

RADIO ALTIMETER

Operating Mode Failure Mode

Malfunction Undetected

Malfunction Detected

Operating Normally
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v62G{,2fy/k-U:2GlDs^o=k�S�2�qAs=2fvugHh8o3w62fgHl^g[TZU�y/2 TF2fh�o3m�o3g/k�hpm,hAvuv62G{,2fy/k-U%TF2fh�o�m,eJo3g/{5g/o3g/2fs�m,hAv&gih8{,2GlDg�Û�eGm�o3g/k�haÞ#o=2fs=o3gih6�
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4.7.1 Traffic Advisory

2.23, 2.29Mapping to Level 2:

Mapping to Level 4:

Description: A threat is reclassified as other traffic if its altitude reporting 
has been lost (2.13) and either the bearing or range inputs are invalid;
if its altitude reporting has been lost and both the range and bearing are
valid but neither the proximate nor potential threat classification criteria
are satisified; or the aircraft is on the ground (2.12).
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�rg/��q6l329�#�k���V�U4u�E�6mS� �!y/2�j#l3kG�·o3w62¢¡�2G{,2fy c[£ �:2fe#¤?d�L9¥
d?¡¦�Fk5v62fyrk,j\o3w62neJk�yHyHgis3g/k�hEmf{,k�gHv!m,hAeJ2zy/k,��gHe�� §Xo
v62©¨�hA2fs�o3w62<eJlDg/o=2GlDgHm�j#k,lzv6k�tMh6�,lDm,vAgih6��o3wA2�s=o3m�o3qAs�k,jNm,h�gHh�o=lDqAv62Gl«ª�gHh�o=k�k�q6l �Al3k,o=2feJo=2fvµ{,k�yHqI�F2	¬pj#l3kG�
 2fgHh6�@yim  2fyH2fv´m@o3wAl32fm�opo=k  2fgHh6�@eJk�hAsDgHv62Gl32fv�s3g�� �!y�®�m,s&k,o3w62Gluo=lDm�P'e��[§.h�o=lDqAv62GlDs&eGm,h  2�eGyHm,s3s3g¯¨�2fv´gHh
v62feJl32fm,sDgHh6�nk,lDvA2Gl?k,j|g�� �:k,l3o3m,hAeJ28m,s�mno3w6l32fm�oGx�m¢�:k,o=2fh�o3gim,y}o3w6l32fm�oGx.�Al3kV�6g��nm�o=2po=lDm�P'e�x�m,h!v<k,o3w62GlMo=lTm�P'e��
§.hEo3w62�2©�5mS� ��y/2,x9o3w62FeJlDg/o=2GlTg/k�h�jBk,l8o3m�°5gHh6��o3w62Fo=lTm,hAs3g/o3g/k�h�j#l3kG�Ís=o3m�o=2²±�½�³µ´ � S�o=k�s=o3m�o=2C��S#½¶´©³[±¶³ �¸· +&gHs
l32#�AlD2fs=2fh�o=2fv  ®�m,h ¹?º%ã5»S¼Nd�o3m  yH2,x�tMwAgHeTwu2G{�m,yHq!m�o=2fs|o=kp¢� .-9��g/j�m,h�®&k,j�gHo3s|eJk�yHqI�nhAs�2G{�m,yHqAm�o=2fs|o=kp¢�  -9���
¹�eJk�yHq0�nh@gHsN¢� .-���g/j�m,yiy9k,j�g/o3s�l3k�tMs%o3wAm�o~wAmf{,2Fm²½�¤�¾'m�lD2�¢�  -9��m,h!v�m,yHy^k,j�g/o3s�l3k�tMsMt�g/o3w�m,h¿½��À¾�m�l32
¤f¡9¥5�G���|dMk0tMs�eJk�h�o3m,gHh!gHh6�nmFv6k,o?lD2#�Al32fs=2fh�o¢½=v6k�h}K�oMeGm�lD2V¾zeJk�hAvAgHo3g/k�hAs#�
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s=k�k�h�m�l32nyHgM�ng/o=2fv�o=k�yH2G{,2fyHsNk,j�o3w62Fs��:2feGg¯¨�eGm�o3g/k�h  2fyHk0tÙo3wAgHs%k�h62S�Ð¤?w�q!sGx:o3wAgHsNy/2G{,2fy|s=2Gl3{,2fs~m,spm'lTq6�,�,2fv
gHh�o=2Gl3j�m,eJ2  2Go
tO2G2fh@o3wA2ps�®5s=o=2V�Ýv62fsDg/��h62GlDs?m,h!v�o3w62peJkG�¢��k�hA2fh�o%v62fs3g/��h62GlTs?m,hAv�g��¢�!y/2V�F2fh�o=2GlDsCª�gHh!eGyHqAvAgHhA�
s3q  eJk�h�o=lDm,eJo=k,lDs(¬(�

£ k,j#o
t\m�l32Fh62G2fvEh6k,o  2&o=l32fm�o=2fv�m,hL®@vAgXÑ�2Gl32fh�o3yX®<o3wAm,h�o3w62uk,o3w62GlF�!m�l3o3s%k,j�o3wA2�sµ®Us=o=2V�9�%L�k�s=o~s3m�j#2GoÒ®L¥
l32fyHm�o=2fv©s=k,j#o
t\m�l32[�AlDk  y/2V�nsns3o=2V� j#l3kG� l32VÓUqAg/l32V�n2fh�o3s�Ô�mftMs#�¿¤?w62�sµ®Us=o=2V� l32VÓUqAg/l32V�F2fh�o3snm,hAv©s�®5s=o=2V�
wAm�Õfm�lDv�m,hAm,y�®Us3gis�sDw6k�qAyHv  2\qAs=2fvuo=k~v62Go=2Gl*�zgHh62Oo3w62  2fw!mf{5g/k,lDm,yUs3m�jB2GoÖ®ueJk�h!s=o=lDm,gHh�o3s�o3wAm�o��&q!s=o  2O2fh6j#k,lDeJ2fv
k�hCs3k,jBo+tOm�l32  2fwAmf{5g/k,l8m,hAvCo3wAm�o8o3w62zs3k,jBo+tOm�l32��&q!s=o~2fh6j#k,lDeJ2zk�h�o3wA2zeJk�h�o=lDk�yHy/2fv´s�®5s=o=2V�«�«¼NhAeJ2no3w!m�opgHs
m,eGeJkG� �!yigHs3w62fv}x:o3w6k�s32Fl32VÓ�q!g/l32V�F2fh�o3sNm,hAvEeJk�hAs=o=lDm,gHh�o3s8m�l32��!m,sDs=2fvEo=k<o3w62Fs=k,j#o
t\m�l32zv62G{,2fy/kS�:2GlDs ª#o3w6lDk�q6��w
o3w62  yHm,eµ°  kV�Fl32VÓUqAg/l32V�F2fh�o3s�s��:2feGg¯¨�eGm�o3g/k�hAs(¬Tx�m,h!vFo3w62#®FqAs=2�o3w62V� o=k8�,2fh62GlDm�o=2Nm,hAvF{�m,yHgHv!m�o=2�o3w62fg/l�v62fsDg/��hAs
I3qAs=o?m,s�o3w62&wAm�lDv6t\m�l328v62G{,2fy/kS�:2GlDsMv6k¶�

¼%o3wA2GlugHhAjBk,l*�zm�o3g/k�hCm�ouo3wAgHs&y/2G{,2fyÈ�zg/��w�ougHhAeGyHq!v62�Ô�g/��w�o&eJl32Gt l32VÓUqAg/l32V�n2fh�o3sus3qAeTw�m,suv62fs3eJlDg��Ao3g/k�h´k,j
o3m,s�°5s<m,hAvQkS�:2GlDm�o3g/k�hAm,yË�AlDkUeJ2fvAqAl32fsGx�gih�o=2Gl3j�m,eJ2El32VÓUqAg/l32V�F2fh�o3sGx%m,hAv�o3w62�o=2fs=o3gHh6�Ìl32VÓUqAg/lD2V�F2fh�o3s�j#k,l<o3w62
j�qAhAeJo3g/k�hAm,yig/oÒ®%v62fs3eJlDg  2fvNk�hpo3wAgHs9y/2G{,2fy×��§XjUo3wA2  yHm,e*°  kV�~l32VÓUqAg/lD2V�F2fh�o3s�s��:2feGg¯¨�eGm�o3g/k�h8gis}2©�U2feGqAo3m  y/2,x,s�®5s=o=2V�
o=2fs=o3gHhA�zeGm,h  25�:2Gl3j#k,l*�F2fv�2fm�lTyX®�o=kz{�m,yHgHvAm�o=28lD2VÓ�qAgHl32V�F2fh�o3s?qAs3gHhA�ns�®Us3o=2V�Øm,hAv�2fh�{5g/l3k�hI�n2fh�oMsDg��&q!yHm�o=k,lDs
k,lFwAm�lDv6t\m�l32©¥
gHh¶¥�o3w62©¥
y/kUkS��s3g��uqAyHm�o3gHk�h��9§.hAeGyHqAvAgih6��m@{5gHs3q!m,y�kS�:2GlDm�o=k,l�o3m,s�°L¥Ò�FkUvA2fyHgHh6��yHm,h6��qAm��,2��:2Gl*�ng/o3s
gHh�o=2G�,lDm�o=2fv�s3gM�&qAyim�o3g/k�h�m,h!v°m,h!m,yX®UsDgHspk,j%o3w62�2fh�o3g/l32<s�®5s=o=2V�<x�gHh!eGyHqAvAgHhA�@w�q0�nm,h�Ø�eJkG� �!qAo=2Gl�gih�o=2GlDm,eJo3gHk�hAs
á �VÙ5x���Ú Þ â×�
L�kUvA2fyHs�m�o%o3wAgHs�y/2G{,2fy�m�l32pl32fq!s3m  y/2,x�m,hAv@tO2�wAmf{,2ujBk�q!hAv�o3wAm�o%o3w62fs=2Ð�Fk5v62fyHs��!l3k0{5gHv62&o3w62  2fs=o?�!yHm,eJ2

o=kÛ�Al3k�{Ugiv62<eJkG� �:k�h62fh�oFlD2fqAs=2<m,hAv  qAgiyHvCeJkG� �:k�h62fh�onyHg  lDm�lDg/2fs á �S�VÜ�â×�Ìd?2fqAs=2<k,jNm��I�!yigHeGm�o3g/k�h°s=k,jBo+tOm�lD2
m�opo3wA2zeJkUvA2zy/2G{,2fy�w!m,s  2G2fhÛ�Al3k  y/2V�nm�o3gHeFm�o  2fs=oGxreJk�h�o=lDg  q6o3gih6��o=k�m�s3qAlµ�AlDgHsDgHh6��h�qI�  2Gl~k,j�m,eGeGgHv62fh�o3s
á �S�VÙ�â×��¡�2G{,2fy c  yHm,eµ°  kV�  2fwAm0{UgHk,lDm,y:s��:2feGg¯¨�eGm�o3g/k�hAsÈ�Al3k�{Ugiv62%mut\mV®'o=k¢�nm�°,2No3w62~eDwAm,h6�,2fsMm,y��Fk�s=o\m,y/t\mV®5s
h62feJ2fs3sDm�lµ®Co=k�l32fq!s=2�s3k,jBo+tOm�l32�gHh�m�j#k,l*�nm�oFo3wAm�oFgHs  k,o3w°l32G{5g/2GtOm  y/2�m,h!v�{,2GlTg¯¨�m  y/2S�Û§.hÌm,vAvAg/o3gHk�h}x|o3w62
 yHm,e*°  k��Û�nkUv62fyis~eGm,h  2nqAs=2fv�o=kÝ�nm,gHh�o3m,gHhEo3w62zs�®5s=o=2V�`m,hAv�o=k@s��:2feGg/jÞ®Em,hAv�{�m,yHgHvAm�o=2neTwAm,h6�,2fs  2Gj#k,l32
o3w62#®Ìm�l32[�nm,vA2�gHhÌo3w62<{�m�lDg/k�qAs �nm,hUq6j�m,eJo3q6l32GlDsfKE�Al3k5vAqAeJo3s#�,¼NhAeJ2<o3wA2�eDwAm,h6�,2fv©y/2G{,2fy c s��:2feGg¯¨�eGm�o3g/k�hAs
wAm0{,2  2G2fh�{�m,yHgivAm�o=2fv}x!o3wA2&yHgHhI°Us�o=k�o3w62Ð�FkUv!qAy/2fs?g��¢�!y/2V�F2fh�o3gHh6�Fo3w62��Fk5v62fy/2fv  2fw!mf{5g/k,l�eGm,h  2&qAs=2fv@o=k
v62Go=2Gl*�zgHh62FtMwAgieDwÛ�Fk5vAqAy/2fs~hA2G2fv´o=k  2neDw!m,h6�,2fvCm,hAv�w6k0tC�ß¡�g  lDm�lDg/2fsNk,j�eJkG� �:k�h62fh�oC�Fk5v62fyHs~eGm,h�m,yHs=k
 2%vA2G{,2fy/kS�:2fv�m,h!v�q!s=2fv'gih�mà�!yHqA��¥
m,hAvk¥×�!yHm�®Fj#m,sDwAg/k�h}xk�nm�°5gHh6��eDwAm,h6�,2fsMm,s�lD2VÓ�qAgHl32fv}x5gHhzk,lTv62Gl\o=k�vA2G{,2fy/kS�
�Al3k5vAqAeJo\j�mS�ngHyHgH2fs á �k�S�fâ×�

¤?wA2&l32fs3o%k,j�o3w62�v62G{,2fy/kS�0�F2fh�oF�Al3k5eJ2fs3sGx9gHh�{,k�y/{5gHh6�'o3w62ugM� �!y/2V�F2fh�o3m�o3g/k�h�k,j�o3w62FeJkG� �:k�h62fh�oNl32VÓUqAg/l32©¥
�F2fh�o3s�m,hAv�eJk�hAs=o=lDm,gih�o3s�m,hAv�v6k5eGqI�F2fh�o=2fv<m�o�y/2G{,2fyHs\±Fm,hAv«Ù&k,j^gHh�o=2fh�o\sµ��2feGgX¨�eGm�o3g/k�hAsGx5gHs\s=o=lDm,gH��w�o=j#k,l3t\m�lDv
m,hAv�v!g¯Ñ�2GlTs�yHg/o=o3y/2Nj#l3kG�¶tMwAm�o?gis�h6k,l*�nm,yHy�®'v6k�h62~o=k5vAm�®S�

ÇAÈ|É#ÊrÉ@á âÛãEä¶å�æèç0é�êGëÒé�ìÍí�î�ï	êSç0æ ð?ëÒæ¿ëñêSò êGë×ã�éÈï
ÔQw62fhFo3w62Msµ®Us=o=2V� gHs�eJkG� �!yH2Go=2fv}x�o3w62Msµ®Us=o=2V� yHg��ngHo3m�o3g/k�hAsrh62G2fvFo=k  2?gHvA2fh�o3g¯¨�2fvum,h!vnv6k5eGqI�F2fh�o=2fv�� £ kG�F2
k,j�o3wA2Ngiv62fh�o3gX¨�eGm�o3g/k�h�tMgHyHy�x�k,j^eJk�qAlDs=2,x  2%vAk�h62No3w6l3k�q6��w6k�qAoOo3wA2NvA2G{,2fy/kS�0�F2fh�o#��¤?wAgis�gHhAjBk,l*�zm�o3g/k�h�gHs\qAs=2fv
 ®ß�nm,hAm��,2V�F2fh�o?m,hAv�s=o3m�°,2fw6k�yHvA2GlDsOo=k�vA2Go=2Gl*�ngHh62�tMw62Go3w62Gl\o3w62Ns�®5s=o=2V�¹gHs\m,v62VÓUqAm�o=2fyX®zs3m�j#2%o=k�q!s=2,x6m,y/k�h6�
tMg/o3w<gih6jBk,l(�nm�o3g/k�h<m  k�q6o�2fm,eDw@k,jro3w628gHv62fh�o3g¯¨!2fv<wAm�Õfm�lTvAs?m,hAv�wAk0t�o3w62#®�tO2Gl32pwAm,h!vAy/2fv��

¡^g��ng/o3m�o3g/k�h!sOsDw6k�qAyHv  2~gHhAeGyHqAvA2fvzgHh«¡�2G{,2fy��Nk,j�o3w628gih�o=2fh�o?s��:2feGg¯¨�eGm�o3g/k�h<m,s\o3wA2#®ó�AlDkS��2GlTyX®  2fy/k�h6��gHh
o3w62peGq!s=o=kG�F2Gl?{5g/2Gt�k,j�o3w62ps�®5s=o=2V��m,h!v<tMgHyHy:m3Ñ:2feJo  k,o3w�m,eGeJ2#�Ao3m,h!eJ2&m,hAv�eJ2GlDo3g¯¨�eGm�o3g/k�h��

£ kG�n2pyHg��ngHo3m�o3g/k�hAsô�nmV®  2Nl32fyHm�o=2fv@o=kno3w62  m,s3gieNj#qAh!eJo3g/k�hAm,y:l32VÓUqAg/l32V�n2fh�o3sGx6s3q!eDw@m,sf4
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¹¯� �\��¡$� ® ���\�*�Ë�b¦\¡Ue±� �Q��g^�O¢�� �3e±¦Dg  � ¢�gHh7�¤�[¦*�#��¡4«J�¤�¤�#�b�O¡4¦ �b�¦Q�\�[¬Ah�¡Fg�� �b�igHe[��3g ¡�h�g^�  �fgih ® �Y�4¢����\�*���\���Y�,hb�4�X®£�Dg^�ú�*¦\¡5e±� �\�8g-�¹�HgHh�� �¦1¡4¦§�\�*���¡�h*�Y�¤�¤�#� �/�*�¤�  �ze±¡G�¢�b� �[�¤� ¢  �[«2¡4¦\�#�\���zh*�©�£�¹¡�h*�zg^�¹�¤�\�¦Q�¤� ¢��
¤f���ó¨b¦Q�\���\��¦\�[�W�¤�¤�#�
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����§°¢��fh��3g «Þ®]�\���¹�µ®£�¤�¤�V�p�\�«2�[�Ò®<e±¡�h*�¤�¤¦Q�,gihK�\���,h*¢W��®��¤�¤�V�t¦\�VÓ£�Ag ¦Q�V�¶�fhK�\���4�Q�¤¡UeGg-��¤� ¢�¨Mg �\���\�b��©�*��Õ �¦Q¢��
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� �[�¤� ¢
gih��b�¦Q�4�^� � �I¨�g �\���\���¹�^��¤�[¦¯�¤�¤�#�b�#�

:¶��9¯�[�¤�[¦*�zgHh��¹�\���ú�b¦\¡V�6g��#��¤�¹�[²4�fh��\�¯� � �4¢AgHh ® �¤¡#�\�*�¹� ¡$�\�#�
Ù�� ¹%h*�4�X®�Õ[�O�\���O� ¡$�\������\���ô�b��®��3gHe[�4�£��®��¤�¤�V�j� �[²4� �ñ� §ç¢*�fhK�3g «Þ®¹�\���\e±¡�h��¤¦Dg  ���3g^¡�h�¡4«
� �,eQ�0¡4«b�\�*�ª«2¡$�^� ¡9¨MgHh ®�¤¡¶�\�*���[²4�fh��\�[»��
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Ï��2G��fh��[¦Q��¤��¦Q�fe±¡G�¢�¶�fh*¢*��3g^¡�h*�#�
§.h ® �fh��[¦Q�4�d¬?�\���¶¢�� �3e±¦DgX�b�3g ¡�hµ¡4«H�\���¶¦\¡$�^�/¡4«�� �,eQ�Ce±¡G� �I¡�h��fhK�8gih¸�\�*�ne±¡�hK�¤¦\¡$���\�¤¦Q�Ae±�\��¦\�0¨Mg-�^�^gihAe[�^�*¢���\���¹«2¡$�^� ¡9¨MgHh ® »
H £ �«+�[�Ö®�Ëf�VÓ£�Ag ¦\�V�¶�fh��\���,h*¢¸½O¡�h*�¤�¤¦Q�,gHh��\�
H ½O¡�hK�¤¦\¡$�-�
H ½O¡�hK�¤�©���[»

ØrË©¡$� � �f�,h*¢�¦\� ���I¡�h*�3g  g^�Hg �3g � �
ØIF�hK²5g ¦\¡�h0�¶�fhK�\�4�î�,hb¢  � �*� ²5g ¡4¦�¥Î�\�b���!gHh ® «2�,e±�¤¡4¦!�

H 9Ë®��¤«��AhAe±�3g ¡�h*�4��gHh��¤�[¦Q�,e±�3g ¡�h*� ¬£«��,g^�^�*¦\� �[¬��,hb¢ßÔD� ¨�� ¢7¢*�feGg^�3g ¡�h*��� � �4¢Agih ® �¤¡0�[¦\¦\¡�h*�[¡$�*�\e±¡�hK�¤¦\¡$�î�,e±�3g^¡�h*�
H Ë©� �4�¤¡�h*�©«+¡4¦f�\�*�úÔ
� ¨�� ¢@e±¡�h��¤¦\¡$�(�,e±�3g^¡�h*�©�,h*¢V¢¶®£�\«2�Ah!e±�3g ¡�h*�4�:gHh��¤�[¦Q�,e±�3g ¡�h*�

Ø·½O¡�hK�¤¦\¡$�?�4� ® ¡4¦Dg �\�I� Ô
� ¨©�
Ø §.hAe±¡4¦\¦Q�fe±���*¦\¡5e±� �\��¡4¦MgihK�¤�[¦\«��,e±�C�¶¡�¢�� �^�V�
Ø §.h*�4¢��VÓ£�*��¤�pe±¡£¡4¦Q¢Agih*��3g ¡�h�¡4¦Me±¡G�¢�/�AhAgie[��3g ¡�h��S�¶¡�h ® �§�*�^�3gX�b� �Ne±¡�hK�¤¦Q¡$�^� �[¦Q�
ØrË©�[«+�[¦Q�fhAe±�peQ�b�,hAh�� ��Ô
��¨©�
Øè�*�[� ¢  �,eµ°�ÔD� ¨©�

¤f�*�Mh��©���ª�¤�fe±�3g ¡�hb�H¢��[�\�,g^�b�\�����\�¤�#�b��gHh#�\�����,h*�4��®£�3g-�E�*¦\¡5e±� �\�[¬£�*�3gHh ® ½�g �3gHeQ�*�V� �4�H��¦Q�AhAh!gHh ® �©���S�¢�b� �S�
�����KJ LI��	��M-�&��
(N-6�
	/�3����O
&�PQ���SRUT�	1�2-VL��
��&W�
ÿ��Ag^� ���\�����[²4�fhK�?e!�*�,gHh�¢�¡£� �Oh*¡4�È�*¦Q¡�²5g^¢��¯�\���Ë�#¡$�¤��g�� �I¡4¦\�\�,h��Oe[�4�*�Q�4�Hg �Ò®'gHh�«2¡4¦*�#��3g ¡�hî¬��\���  �4�3gHe��[²4�fh��\�¦\� �^��¤� ¢��¤¡Y�\�����^¡$�\�f¢�¡nh��[� ¢��¤¡  �8g^¢��fh��3g¯¨b� ¢��¤¡#�\�b��f�\���5�b�L®��3gHe[�4���*¦\¡5e±� �\�?gihK²4¡$� ²4� ¢�gHh��\�����^¡$�\�?e[�,h  ��Ah*¢*�[¦Q�¤�¤¡£¡£¢��

��¡4¦¶½\g �3gHe!���V�W¬î�\��� �
��®��3gHe[�4� �*¦\¡5e±� �\�1�[²4�fh��\���¦Q�¶¦\� �^��3g ²4� �X®µ�3g�� �
� �4»Ë¹ eQ�*�V�ngHe[�4��¦\� �,e±�3g ¡�hë¡UeGe[�*¦\¦\� ¢
gHh]�¤�¤¡4¦Q� ® ���\�,h¶°��ôÚ3�¶�¯�,h*¢«Ú3�G�¹¡4«(�\�*��½\g �3gieQ���V�Ê�b�^�,h��H¨©���fhY�\����e!���V�ngHe[�4��e±¡�h��\�,gHh�� ¢�gHh#�\�*�©�\�,h¶°��[¬YX�ÇZ:�¬
e[�S�¶�<gHh°e±¡�hK�\�,e±�Y¨Mg �\�=¨���¤�[¦V�[X§ÇZ:Eg-�à�#�4¢*���I�=¡4«©�\¡G�¶���©�£�¤¦\�V�#� �X®S�¤¡V�6gHeW�,h*¢¥¢*�,h ® �[¦Q¡$�*��eQ���V�ngie[�4�^��\�*���¦\� �,e±��²5g ¡$� �fh��\�X®7�¤¡Y¨O��¤�[¦1�,h*¢W�\�£�*��h*�[� ¢��¤¡  �5°4�#�b��� ¨O�V®V«+¦\¡G�Øg �#� ¤f���¹¦!�Ah*� ¨O�V®W¦Q� �,e±�3g ¡�h¸�^� ¢W�¤¡�\���/¦\� � � �4�¤�0¡4«H�7�¤¡��5gHeue[� ¡$�*¢µ¡4«,�¤�[�¤¦!�,eQ�*� ¡4¦TgHe&e©®$�,h!g^¢��9ª ¤�½f½�¬ ® �4�[¬î¨©�AgieQ��g^��ÔD�S�¢�#�  � �4¬:e±¡4¦\¦\¡$�Dg ²4�4¬(�,h*¢²4¡$�^��3g^�^�S�À¤©���y¤¯½f½  � �[¨��¤¡�¨O�¦Q¢#�~h*� �¦  ®à�b�¦µ°/�,h*¢¶��¡$�*�3gih ® ¢*�[²4� � ¡S�0�¶�fh��[¬�gHh¶�NeGg �Ö®ue[�4�^�^� ¢ß¼���°  ¦Dg^¢ ® �4¬°5g^�^�HgHh ® �¶¡4¦\���\�*�,h\:G�S�¢�I�[¡S�b�^�S�

¤f�*�¹¢Ag ¦\�fe±���[²4�fh��\���^� �4¢AgHh ® �¤¡#�\���1¦Q� � � �4�¤���,h*¢V¢�� ��\�*�f�¦\�4»



�SÏSÜ Î�ó¯ôËÌ¯õÀÆªöÊÁSÁSÃ÷ô¯ø¯ô�ù;úHû Äçø¶ü·ôCÎ Î Ä ÇFÆªø0õ�ÉWô�øËÇ�Äçø Î Ä¸ÇFÆHø¶õ�É=ýÖÎ�ôúÉ(õ;þ
���©Ë��,gHh ® �[�\�~gHhK�¤¡7�\�,h¶°8Ú3�¶�«ª��,h*¢Ý�*¦\� �Q�I�#�  �X®[Ú3�G�G¬!¬  ¡4�\�¸¡4«,¨©�AgHe!�V�¦\��gHh+]�h!g �FÚ#¡4«,�\���#½\g �3gHe!���V�

¼1��°  ¦Tg^¢ ® �F�b�^�,h��#�1]%hAg � Ú/¨O�4�©�\�£���f¢�¡9¨Mh���f�\���1�3gM�¶�¹¢*���1�¤¡Y�^¡�¨��[¦\� ¢V¢��V�Y�,h*¢�«+¡4¦�X�ÇZ:¶�
����]%hAg �?ÚFg^�O¦\� �¤�\�¦\�¤� ¢V¨©���fhW�#�-�¦ ® �1¡4¦Q¢��[¦f«2¡4¦�X§ÇZ:ng^��¦\�fe±�fg ²4� ¢2�Ç�� ¹ �µ�#�4�^�;�S�¶¡$�Ah��¯¡4«�¨O��¤�[¦8g^��«+¡$�!h*¢@gHh¸�\�,h¶°8Ú3�¶�0�,h*¢µ�,h¸¡4¦Q¢��[¦~g^�Mg-�\�\��� ¢¸�¤¡��Y��°4�0�Q��¦\���\�*�§�\�,h¶°
g-�f¢�¦µ®  �[«2¡4¦\�¹�¤�\�¦Q�\�¶�2�

:¶� ¤�ÇZ:#�¤¦Q�,h*�¤«2�[¦Mg^���\�\�¦\�¤� ¢V��©�!hAg � ÚL�
Ù�� ¤©���¹� �[²4� � ® �4� ® �§�¤¦Q�,h*�µ�zg �¤�¤�[¦MgHh��\���àÚ3�¶�§�¤�¤¡4¦Q� ® �§�\�,h¶°7�Q��¡�¨©� �¶¡4¦\�¹�\�*�,h@g �f�\��¡$�*�-¢��ò�� ¹Å¦\�VÓ£��� �¤�?g-�f�¤�fh����¤¡ó�#�,gHh��¤�fh*�,hAe±�1�¤¡ß�b���?gHhW�nh*�[¨F� �[²4� �î�¤¦Q�,hb�µ�ng �¤�¤�[¦V�
ÚL� ¤©���¯�^�[²4� �I�¤¦Q�,h*�µ�ng^�¤�¤�[¦�«2¦\¡G���\�,h¶°«Ú3�G��g^�È�#¡�²4� ¢W�¤¡0�\�,h¶°«Ú3�¶���?ª ¤;�,hI°�Ú3�G��g^�O�*�¤� ¢��4�O�0���b�¦\���\�,h¶°«2¡4¦f¡9²4�[¦�Ôb¡�¨Å«2¦\¡G� �\�,h¶°[Ú3�¶�8gHh<e[�4�\���\���[¦\�8g-�f� �*¦\¡  � �V�«�;¬
Ü��©´H¦\� �\�\�*¦\�8gHh\]%hAg � Ú/¦\� �4¢*�©�4�f�¤¡£¡Y�Ag ® ���Ï�� ¤©���  �,eµ°��¶�@e±¡£¡$�HgHh ® e±¡G� �*¦\� �\�\¡4¦Mg^�f�,e±�3g ²��¤� ¢
�#�k� ¤J�,h¶°[Ú3�¶�1�¤�V� �I�[¦Q��\�*¦\�1�©�5e±�[� ¢b�à�V�¶¢*� ® ¦\�[� �¯½�� �-�3g^�*�
�S�ü¹Å�\�S� �
� �~g^��¦Q�Ahî¬��,h�¡S�I�[¦Q��¤¡4¦Mg^�O�¤�fh����¤¡ze!���feµ°��\�,h¶°��*¦\� �\�Q��¦\�4¬��,h*¢��\���ú�b�^�,h�� �#�,h*� ® �[¦Mg-�Oe[�4�-� � ¢���V����^Ng  ¦!��3g ¡�h<g^�f¢��[�¤�fe±�¤� ¢�gHh��\�,h¶°[Ú3�¶�
� Ç�� ¤©���1�¤�V� �I�[¦Q��\��¦\�¹�,hb¢«�*¦\� �\�Q��¦\�~gHh��\�,h¶°[Ú3�¶�8e±¡�h��3gHh£���¹�¤¡zgHh!e±¦\� �4�¤�
�_:¶�fÿS��¤�[¦Ng^��«2¡$�Ah*¢<gih��\���¹�\�S� �b�^�1�\�*��f¨O�4�f�\��°4�fh��
�VÙ�� ¤J�,h¶°[Ú3�¶�8g^�©¢*�I� �I� ¢�gHh��¤¡¶�\�������b�¦Q�1�\�,h¶°«Ú3�G�
� ò�� ¹Å¦Q�!h*� ¨O�V®�¦\� �,e±�3g ¡�h�¡UeGe[��¦!�?gHhW�\�,h¶°9Ú3�G�
��ÚL� ¤©���1�V�¶�[¦ ® �fhAe©®�¦\� �ig �[«?²�4� ²4�`7\�S�#�f�,h*¢�¦Q�Ah�¡�ÑEg^�?h�¡4�©¢!g ²4�[¦\�¤� ¢<gHh��¤¡#�\���  �,e*°£�I�V�3e±¦Q� 0 �[¦��
�VÜ�� ¹%h��Ah!e±¡�hK�¤¦\¡$�-� � ¢ ® �4�f¦\� �^� �4�¤�¹¡5eGe[��¦Q�#�
�VÏ�� ¹%h��4�^�¦(�t�¤¡$�Ah*¢b��gHh��\���5�b�-�,hK�#�
���k� º�¡�hk¥&� �\�\�fhK�3g^�4�Ë�I�[¦Q�¤¡�h!h�� �f�¦\�¸¡4¦Q¢��[¦\� ¢�gHh��¤¡=�AhAg^�\�ß�ë�,hb¢ Ç£¬f¨©�!gHeQ���b� ²4� �I¡$�3g �3g ²4�9�b¦\� �\�\��¦Q�V�,h*¢

¨D� �¤�[¦\� ¢��,g ¦��
�k���©´J�[¡S�b�^�¹«2�,gihK��¡$���\�Dg^¢��1�\���ú�b�-�,hK��«2�fhAe±�
�S���©´J¡$�Hgie±�¹�[²A�,e[�b��¤�§�nh�� �¦  ®��3eQ�*¡�¡$�
�4Ç�� ¤©���f�fh ® gHh*�[�[¦DgHh ® �#�,hb� ® �[¦Oe[�4�^�-���\�����^¡Ue[�4�*�*¡$���!g �\�4�d¬ ® g ²4� �H�\�*�V� �\���%eQ���V�ngie[�4�!h*�S�¶���,h*¢Y�¹�*¡4�\�HgHh��

�
��¡�h��8h£�I�  �[¦��¤¡Y�^� �¦Dh9�¶¡4¦\�¹�  ¡$�����\�*�peQ���V�zgHe[�4�ñ�
�Z:¶� ¤©���Ý�
�  �HgHeV¦\¡$�4¢  �fe±¡G�¶� �'7¤�S�ß�¶� ¢��,h*¢r�V�¶�[¦ ® �fhAe©®Qe±¦\�[¨©�<e[�,hAh*¡4� ® �[��gihK�¤¡¥�\���¾�\��¦\¦Q¡$�Ah*¢AgHh ®

e±¡G�ß�§�Ah!g �Ò®S�
�SÙ���a�¡$���!g^�\�4���I�[¦Q�¤¡�hAh�� �:e[�,hAh*¡4��°4�[�#�¸�¶�V¨Mg �\�W�¤�¤� �4¢¶®W�¤�¤¦Q� �S� ¡4«�²UgHe±�3gM�#�#�
�4ò���FÈ�¶�[¦ ® �fhAe©®«�¶� ¢!gHe[�4�I�¤� �S�#�©�¦Q���,g ¦Q�Hg^«+�¤� ¢�gHh��
¤f�*� �¤���[²4�fh��\���¦\�Ë�*¦\� �¤�fh��¤� ¢7�4�ª¡�h*�¯�Hg-�¤�ª���[¦Q�4¬  �*�ª�¤�#�b�¦!��3g ¡�h�gHhK�¤¡/�¤�#�b�¦Q��¤�~gHh��¤�[¦Q�,e±�3gHh ® e±¡G� �I¡�h��fh���[²4�fh��\�ß�#��®  �W�*�¤�[«��*�ª�\¡G�¶�[�3g��¶� �ngih=�Ahb¢��[¦Q�¤�\�,h*¢!gHh ® ¨��*��¶�*���I�I�fh�� ¢î¬,�4�¶�\�*¡�¨Mh�gHh¥�\����«2¦Dg �fh*¢b�X®8¨b¦\��[²4�fh���¢�� �3e±¦TgX�*�3g ¡�h7¡�h9�
� ® �ß�#�b:¶�¤f�*�X½\g �3gieQ���V� �[²4�fhK�<eQ�b�,gHh �  ¡9²4�8�b¦\¡�²5g^¢�� �]�=�\�I�D�[¦µ¨�eGg^�4�f�,h*�4��®£�3g-�#¡4«1¨©�*����*���I�I�fh�� ¢2� ¹ ¢��[�#��Ah*¢*�[¦Q�¤�\�,h*¢Agih ® ¡4«�¨���®X�\���]�[²4�fhK�\�/¡5eGe[��¦\¦\� ¢¾¦Q�VÓ��Ag^¦\� �5�/�AeQ�²�¶¡4¦\�zgih�«+¡4¦(�#��3g ¡�h���Ëf�V�¶�V�  �[¦��\�*��§�\���® ¡$�4��¡4«O� £ ¤�¹¯³µ´E¥  �4�¤� ¢ë�,h*�4�X®��3g^�Ng^�¯�¤¡�¢��[�¤�[¦*�ngih��0¨©��®¸�\���0�[²4�fhK�\��¡UeGe[�*¦\¦\� ¢£¼Åþ.CEDJ¨©��¡��¤¡  �^�S�¶�0«2¡4¦�\���V�/¼��,h*¢W�¤¡zg^¢*�fhK�3g «Þ®Y�\�*�8eQ�*�,h ® � ���\�*��Me±¡$�b�^¢��*¦\�[²4�fh��f�\���V�t�,hb¢��3g��ng-�^�¦O�[²4�fhK�\�%gHh��\���1«����\��¦\�S�

�����5c d	�ef��&��
(g-��
	h)?$��i-.	1Pkjl�nm����
0poq�sr��s��0��utv�wT2���xT2	�0y&W�z-6�
	/{!�����
½\g �3gieQ���V� �*�4���¿¨ª¡�¦\� � �[²�,hK�E�b�L®��3gHe[�4���*¦\¡5e±� �\�¤� �  �fgHh ® e±¡�h��¤¦\¡$�^� � ¢(»;�\��� �
��®��3gHe[�4���b�^�,h����,h*¢��b�  �HgHeH�*� �4� �\���º��fe[�4�*�¤�/�¤�#�b�¦Q��¤�/�,h*¢�gHh*¢*�#�D�fhb¢��fhK��e±¡�h��¤¦\¡$�^� �[¦!��¨ª�[¦Q�&e±¡�h��¤¦\¡$�^�HgHh ® �\�*� �¤���¿¨ª¡ó�*¦\¡5e±� �\�¤� �[¬!g^���#��°4� ���\�fh*�¤�



ÁSÁSÃ}|�ÃèÇ�>CÎw~�A8ÆHø¶õ Ä°ø0ü õ�ó?Æ¿É�ô2� Æ�õ�ú Î�>Oø¶õ�ö?>Où²É(õ�ö�~ Îfõw~Jö Æ �SÏSÏ

�¤¡Ee±¡�h*�3g^¢��[¦/�\���V� �4�/�Î¨�¡EgihK�¤�[¦Q�,e±�3gih ®  �*�&gHh*¢*�#�D�fhb¢��fhK�¹�µ®£�¤�¤�V�Y�[»[ª¸��¬��\���'e!���V�ngHe[�4�\e±¡G� �b�,hL®4¬�¨©�AgieQ�
e±¡�h��¤¦\¡$�^���\���ue!���V�ngHe[�4���*¦\¡5e±� �\�[¬D�,h*¢ ªñ�G¬©�\���à�b�  �igHeË�D¡$�ig �3gHe[�4�(�¤�¤¦!�Ae±�\��¦\�4¬
¨©�AgHe!�V�*�4��¦\� ���I¡�h*�3g  g^�Hg �3g^� �H«2¡4¦
�b�  �HgHe/��� �4� �\���¢�rg ® ��¦Q�9�S�����Y�\��¡9¨©�1�\���ó�#�l7°¡4¦&e±¡G� �I¡�h��fhK�\��¡4«O�\���¶�Î¨�¡¸�\�«2�[�Ò®´e±¡�h��¤¦\¡$�ª�¤�¤¦Q�Ae±�\��¦Q� �¹�,h*¢
gHh��¤�[¦Q�,e±�3g ¡�h*�  �[�Î¨��[�fh¥�\���V�«�ü¼Nh*�X®X�\�����#�l7¤¡4¦¶�¤�¤¦Q�Ae±�\��¦Q� �§�¦\���\��¡9¨Mh°gHhS�\���ó¨ ® ��¦Q���l�ª�\����¢��[�\�,g^�^�§¨Mg^�^�
 �1�4¢*¢�� ¢7�\��¦\¡$� ® �*¡$�����\�Ag^�\eQ�b���*�¤�[¦V��º�¡ngHh�«2¡4¦*�#��3g ¡�h7¨O�4�ô�*¦\¡9²Ug^¢*� ¢7�  ¡$�����\�*��¢*� �3g ® h��,h*¢��fh ® gHh*�[�[¦DgHh ®�*¦\¡5e±� �\��«2¡4¦W�\���=½\g �3gieQ���V� �b�^�,h��<gHhr�\���¾�,eGeGg^¢��fh���¢�� �3e±¦Dg��*�3g ¡�h��¤¡T¢��[�\�,g^�^�W�  ¡$���<g ���¦\�¾¡G�ng^�¤�¤� ¢�� ¹
�¶¡4¦\�~e±¡G� �
� �[�¤�1�©���S�¢�b� ��¡4«J�0¢��[²4� �^¡S�0�¶�fh��?e±¡�hK�¤¦\¡$�?�¤�¤¦Q�Ae±�\��¦Q�¯�,h*¢W�,hb�4�X®£�Dg^��¡4«^g �\�O¦\¡$�^�Ne[�,h  �¯«2¡$�Ah*¢�gHh
¹?�I�I�fh*¢Ag¯�]ºË�

¤f�*�f�,h*�4�X®��¤��ª��(¬��4�^�\¡8h��[� ¢*���¤¡ug^¢��fh��3g «@®��\���©�*��Õ �¦Q¢�ª��(¬  �fgHh ® � ²4¡�g-¢�� ¢Y�,h*¢#�\���f�\�«2�[�Ò®ne±¡�h*�¤�¤¦!�,gHhK��ª��ý¬J�¤¡
 �©�fh�«2¡4¦De±� ¢��E¹%h]�,eGeGg-¢��fhK��¡4¦O� ¡$�\�ª�[²4�fhK�O«2¡4¦ª�\���%e±¡G�  gHh�� ¢�eQ���V�ngie[�4�0�b�-�,hK�H�,hb¢ß�b�  �HgHe���� �4�^�\�Y�¤�¤¦Q�!e±�\��¦\�
e[�,h  �1¢��©¨�h*� ¢��4�f¢�� ��\�î¬�g^�^�Hh�� �Q�[¬�¡4¦�gHhZ7\��¦µ®Y¢*�*�1�¤¡#�©���I¡$�\�*¦\�1�¤¡#�¤¡V�6gHe8e!���V�ngHe[�4�-�#�

¤f�*�X�b��Õ �¦Q¢*�  �fgHh ® e±¡�h��¤¦\¡$�^� � ¢  ®÷�\���¾�¿¨ª¡©e±¡�hK�¤¦\¡$���¤�¤¦Q�Ae±�\��¦Q� �W�¦\�X¦\� �^��¤� ¢  �*��¢!g¯ÑD�[¦Q�fhK�#� ¤f���
�b�  �HgHe©�*� �4� �\���¤�¤¦Q�Ae±�\��¦Q���b��Õ �¦Q¢<g^�5´%� � CZ�W�k³µ´�CK�8D2Ãk´ � �b%©ÿ����'D�C�D�C������
�±Ã¶´_�
���W��ÿ��(�È¤©���¯�µ®£�¤�¤�V� ¥Î� �[²4� �(�\�«2�[�Ò®
e±¡�h*�¤�¤¦!�,gHhK�\�f«+¡4¦��\���ú�b�  �igHe��*� �4� �\��e±¡�h��¤¦\¡$�(��®��¤�¤�V� �¦Q�¹�\�*��

��� ¤©���ú�b�  �igHe?�/�*�¤�?h*¡4�  �¯�©�k�I¡$�¤� ¢W�¤¡]�¤¡V�6gHe8eQ�*�V�ngHe[�4�^�[¬
���©³¸� �4�\��¦Q� � �/�*�¤�  �1�\��°4�fh��¤¡]¦\� ¢*�Ae±�1�©�k�I¡$�\��¦\�~g «rg �O¡UeGe[�*¦Q�[¬b�,h*¢Ç��©³¸� �,h*�?�§�*�\�  �¹��²A�,g-�^�  � �4¬��©ÑI�fe±�3g ²4�4¬
�,hb¢��*�¤� ¢W�¤¡Y�¤¦\� ��f�©�k�D¡$�\� ¢�gHh*¢Ag^²Ug^¢b�*�4�^��gih*�3g^¢��¯�\���5�
�^�,hK�#�
¤f�*�H�*��Õ �¦Q¢§«+¡4¦;�\����e!���V�ngHe[�4���b�^�,h����*¦Q¡Ue±� �\�^g^���kþ��WC�þiD ³xC�ÿ@ÿ�´µûà³µ´©ÿ�´%�Z�V´�CK�`D�C��������±Ãk´��������Sÿ}�ý�À¹%eGe±¡4¦Q¢Agih ® �X®4¬�\�����µ®£�¤�¤�V� ¥Î� �[²4� �9e±¡�h*�¤�¤¦!�,gHhK�\���¦\�1�\�*��
���¯½����V�ngHe[�4�^� �/�*�¤�  �¹�Ahb¢��[¦ �I¡$�3g �3g ²4�~e±¡�h��¤¦\¡$�?��©�4�-�I�3g��¶� �[¬
���©³¸� �4�\��¦Q� � �/�*�¤�  �1�\��°4�fh��¤¡]¦\� ¢*�Ae±�1�©�k�I¡$�\��¦\�~g «rgHh*�4¢�²4�[¦Q�¤�fhK��¦\� �^� �4�¤�¹¡5eGe[��¦Q�[¬Ç��fÿS�¦ThAgHh ® ���,h*¢#¡4�\�*�[¦y�¶� �4�Q��¦\� �y�§�*�\�  �©� ²�,g^�^�  � �f�¤¡Ð�*¦\¡4�¤�fe±��¨ª¡4¦µ°4�[¦!��gHhY�\��� �
�^�,hK�ª�,h*¢ß�ngihAg��ngXÕ[��^¡$�\�¤� ���¤¡#�\�*�¹¡$���\�3g^¢*�8e±¡G�¢�§�!hAg �Ò®4¬*�,hb¢
:¶�©³¸� �,h*�?�§�*�\�  �¹��²A�,g-�^�  � �4¬��©ÑI�fe±�3g ²4�4¬
�,hb¢��*�¤� ¢W�¤¡Y�¤¦\� ��f�©�k�D¡$�\� ¢�gHh*¢Ag^²Ug^¢b�*�4�^�#�
a¯��Õ �¦Q¢*�#�,hb¢¥�Q�«+�[�Ö®�¥
e±¡�h*�\�¤¦Q�,gHh��\�ß�/�*�¤�  �7¨�g �\�AgHh=�\���W¢�� �3g ® h����
�,e±�W¡4«��\��¡$�\�7¨���¡¾¢��[²4� � ¡S�I� ¢��\�����®��¤�¤�V� �,h*¢�¨�g �\�AgHh �\���¾¡S�I�[¦Q��3g ¡�h*�4�1�µ�b�,e±�S¡4«/�\��¡$�¤�¾¨©��¡�¡S�I�[¦Q��¤�Cg^�#� ��¡4¦¸�©���S�¢�b� �4¬¯�\���´eQ���V�zgHe[�4�

�b�^�,h��ª¢*� �3g ® h��[¦Q�Oe[�,hAh�¡4�  �©¦Q� ���I¡�h*�3g  �^��«+¡4¦O�\��¡$�¤�¯�\�AgHh ® �H¡$���\�Dg^¢��©�\�*�  ¡$�Ah*¢b�¦Dg � �,¡4«?�\���%e!���V�ngHe[�4�.�b�^�,h��¡�²4�[¦V¨©�AgHe!�÷�\���#®r�*� ²4�´h*¡°e±¡�h��¤¦\¡$�d¬��4� �\��¡$� ® �r�\���#® �#�V®r�*� ²4�S�¤¡G�#�EgihkÔ
���fhAe±�¸¡�²4�[¦��\�*�V�«� ½�¡�h��¤¦\¡$�¡�²4�[¦§�\���0�fhK²5g ¦\¡�h0�¶�fhK��¡4«O���b�^�,h��%g-�1�*�\�*�4�^��®W�\���¶¦\� ���I¡�h*�3g  g^�Hg �Ö®]¡4«ª�\���ne±¡G�¢�/�AhAg �Ö®¸�,h*¢X²�¦Dg ¡$�b�¯�^�[²4� �^�¡4« ® ¡9²4�[¦DhI�¶�fh��#� ¹¯�¶�,h�¡4�\���[¦0�©���S�¢�b� �4¬�¨©�Ag-� �#�\����¡S�I�[¦Q��¤¡4¦Q�/¡4«©�\�*�ó�b�-�,hK���#�V®�e±¡�¡S�I�[¦Q��¤�W¨Mg^�\�=� ¡5e[�4�¡b�'eGg^�4�-��gHh��*¦\¡9²Ug-¢AgHh ® �b�  �igHeª�*� �4� �\�¶�,h*¢¶�V�¶�[¦ ® �fhAe©®0¦\� ���I¡�h*�¤��«��,eGg^�Hg �3g^� �[¬4¦\� ���I¡�h*�3g  g^�Hg �Ö®�«+¡4¦,�\�!g^��«2�!hAe±�3g ¡�h
h�¡4¦*�Y�4�^�X®§�ig � �|gHh¶�\��� �b�  �Hgieª¢�¡G�Y�,gHh�� £ g��ng^�-�¦Q�X®4¬A¨©�Ag^� �O�\����e±¡G�¢�§�!hAg �Ò®¶�,h*¢Y� ¡Ue[�4� ® ¡�²4�[¦DhI�#�fhK�y�#�V®#�*��²4��¤¡G�¶�FgHh¶Ô
���fhAe±�§¡�hX�\���¶¢�� �3g ® hµ¡4«H�\�*��e!���V�ngHe[�4� �b�-�,hK�[¬î�\���Fe±¡G� �
�,h�®¸�fh ® gHh��[�[¦Q���,h*¢ �#�,hb� ® �[¦Q�~e±¡�hK�¤¦Q¡$�¢��[�\�,g^�^� ¢W¢�� �3g ® h��,hb¢�¡S�D�[¦!��3g ¡�h*�#�

¼Nh!e±�§�\��� ® ¡$�4�^�1�,h*¢�e±¡�h*�¤�¤¦!�,gHhK�\���¦\�¶¢��[�¤�[¦(�ngHh�� ¢î¬
�\����e±¡�hK�¤¦\¡$�-�~gHh9�b�-�,e±�§�¤¡��fh�«2¡4¦De±�0�\���V� �§�b�¤�  �
g^¢��fh��3g¯¨b� ¢2�
������� d������PQ	1�2-�&��
(Q-6�
	h)��s��	�-�$yLI���w-.�����[)8-.���
��-��
��	
§ç« £ ¤�¹¯³µ´T�*�4�  �[�fh7�*�¤� ¢7�4�H�\�*�  �4�Dg^�H«2¡4¦y�*¦\�[²5g ¡$�*�H�Q�«+�[�Ö®]�,e±�3g ²5g �3g � �[¬��\�Ae!�]�4���\���¯¡4¦Dg ® gih*�4���fh ® gHh*�[�[¦DgHh ®�*¦\¡5e±� �\�ª¡4¦ª�\�*�%gHh�²4� �¤�3g ® ��3g^¡�h]�,h*¢7�,h*�4�X®��3g^�H¡4«��*¦\�[²5g ¡$�*��gHhAeGg^¢��fh��\�H�,hb¢]�,eGeGg^¢*�fhK�\�[¬��Ð�¶¡£¢*� �*¡4«(�\���¯�\�«2�[�Ò®L¥
�K� Ô���ê,ã±Õ&ßAÒ � æ°æ°åAðAÏQÕ&ÑØÛ�×AÏ!Ú�Ô9Ï\ÙÊÒçÕ+ì©Ï!×AÝ��;Ò¤Ï!ÚíÕ&ß�êJÝ�á�ÑÓ×9ÑØâ�ÕdÖÎÏQÕ&ÑØÛ�×Kã ÑÓâîðAÏQÖdÕîÛQÙ�Ï�Õ&ßAÑíÖÎÝfÚ Ï\Ö&Ð�ÒçÖ(Ð!Û%�±ÒçÖ&×Aá�Òç× ÕÎÏQÚ4æ°Û�×[ÕdÖ&Û!Ú4â�ÕdÖ&åAæ5�Õ&å9Ö&Ò!ã±Ü(ßAÑØæÎß�ßÏ!âbáfÏ!×[ìHÛ!Õ&ß9ÒçÖ
æ°Û�á�ð4Û!×AÒ°×[Õ&â°ñ¡ 9Û!Ö
âdÑÓá�ð9ÚØÑÓæçÑØÕ+ì[ã[Û�×9Úíì � Ô���ê7ÑØâbâdßAÛ¤Ü(×fÏ!×AÝOæ°Û�×9âdÑ Ý�ÒçÖ&Ò¤ÝOÑØ×OÕ&ßAÒîÒ£¢AÏQá�ðAÚØÒ(Ï!×AÏ!Úíì�âdÑØâ°ñ



Ç��S� Î�ó¯ôËÌ¯õÀÆªöÊÁSÁSÃ÷ô¯ø¯ô�ù;úHû Äçø¶ü·ôCÎ Î Ä ÇFÆªø0õ�ÉWô�øËÇ�Äçø Î Ä¸ÇFÆHø¶õ�É=ýÖÎ�ôúÉ(õ;þ

Chemical
Process

Citichem Safety Control Structure

Engineering
Design and 
Development

Operators
Plant Control

Room
Operators

Physical
Equipment

Management
OperationsMaintenance

Management

Plant
Inventory 
Control

Management
Plant

Management
Corporate

Structure
Safety Control

Oakbridge Community

Emergency
Response

Government

Developers

Public
Health

City

Local Business

Citizens

Corporate

Local

Inventory
Control

OSHA

¤�g ® ��¦\�¦¥E¥b§¨¥»`©f�����Î¨�¡]�\�«2�[�«ª�e±¡�h��¤¦\¡$�;�¤�¤¦Q�Ae±�\��¦Q� �s¬¶¡$�¤�f¦\� �^�[²A�,h��f�¤¡#�\���§½�g �3gHeQ�*��¬t�,eGeGg^¢��fh��©�,h*�4�ª��3g^�



®E®E¯}|�¯I°�>�±w~�A+²Hø¶õ�³°ø0ü õ�ó�²�´�ô2��²�õ�ú;±�>Oø¶õ�ö?>Oùµ´(õ�ö�~s±fõw~Jö�² Çb¶¡¥
e±¡�h��¤¦\¡$�ª�\�¤¦Q�Ae±�\��¦\�·¬#��ªS�4�^¦\� �4¢¡ªX�_¸5g-�¤��§\¹¿«�h�¡4�[¬|g ��¬§�b�¤�?ºI�'e±¦\� ��¤� ¢¥�4� �\��¡$� ® ��g �&e[�,h»ºI�#¦\� �b�¤� ¢CgHhë�\���«����\��¦\�E§ª½O�b�b¼*�¤�[¦Q�8¥�½#�,hb¢¾¥ Ç�¼*¦\¡9²Ug-¢��~gHh�«2¡4¦�¬#��3g ¡�hW�bºI¡$�����\���¹¢*� �3g ® hW¡4«��\�«2�[�«ªÀ¿
e±¡�hK�¤¦\¡$���¤�¤¦!�Ae±�\��¦\� ��§

©f�*��e±¡�¬�¼I¡�h��fhK�\�#¡4«��\�����\�¤¦Q�Ae±�\��¦\���4�#¨ª� �^���4�#� �,eQ�µe±¡�¬¦¼D¡�h*�fhK��ÁØ�Y¦\� �x¼I¡�h*�3gº�g^�Hg �£ªµ¨�g �\�¥¦\� �x¼I�fe±�¶�¤¡�fh�«2¡4¦DeGgHh ® �\���#�%ª£�¤�¤��¬ �\�«+�[�£ª�e±¡�h*�¤�¤¦Q�,gHh��\�?¬/�*�¤�wºI�Fg^¢��fh��3gÃÂb� ¢�§�9��[�¤�[¦W¬ngHhAgHh ® ¨��*��1�\��� �¤�#�¦\�ÅÄ2¡4¦�¨©�*���\����ª0�\��¡$�*�-¢
ºD�lÆ�e[�,hY�¤�\�¦\�,«2¦\¡�¬ �xª��¤�¤��¬ �Q�«+�[�£ª¶¦\��Ç��!g ¦\��¬¶�fh��\��§È©f����«2¡$�^� ¡�¨�gHh ® �¦\�©�¤¡�¬¶�©�_¸��E¬�¼
� �f�xª��¤�¤��¬¦\��Ç£�Ag ¦\��¬#�fhK�\�O�\�*���¬ng ® ���sºD�¹�b¼i¼*¦\¡E¼*¦Dg-��¤�1«+¡4¦f�\�*�§½\g �3gHe!����¬�eQ�*��¬ngHe[�4��¼b�-�,hK���_¸��E¬�¼b� �4»
¥b§¯½�����¬ngHe[�4�^�s¬/�*�¤�sºI�¹�¤�¤¡4¦Q� ¢@gHh��\���fg^¦f�\�«+� �\�f«+¡4¦W¬\§
½�§�©©���¹�E¬¶¡$�Ah��f¡4«J�¤¡�¸6gHepe!����¬ngHe[�4�^�©�¤�¤¡4¦\� ¢��\�*¡$�*�^¢ÉºI�8¬ngHhAg¨¬zgÊ[� ¢�§Ç�§©Ë©� � � �4�¤�¹¡4«��¤¡Ë¸5gHepeQ����¬ngie[�4�^�f�,h*¢�e±¡�h��\�E¬ngHhb��3g ¡�hW¡4«��\���1�fh�²Ug ¦Q¡�hv¬¶�fh���¬§�*�\��ºI�2¼b¦\�[²4�fhK�¤� ¢�§
:¡§2Ì��«+�[�£ª�¢*�[²UgHe±� �s¬/�*�¤�sºI��¡E¼I�[¦Q�bºb� �1�,h*¢É¼b¦\¡E¼I�[¦Q�ª¦¬#�,gHh��\�,gHh�� ¢W��f�4�-�I�3g¨¬¶� �O¨©���fhÉ¼I¡4�¤�fh��3g^�4�^�ªY�¤¡�¸6gHe
e!����¬ngHe[�4�-�f�¦\�?ºI�fgHh ® ¼*¦Q¡Ue±� �\�\� ¢W¡4¦©�¤�¤¡4¦\� ¢�§

Í §2Ì��«+�[�£ª¾��Ç��Ag¨¼i¬¶�fh��¹�,h*¢S��¬¶�[¦ ® �fhAe_ªÎ¼*¦\¡5e±� ¢*��¦\� �fÄ�gihAe[�^�*¢Agih ® ¨O�¦DhAgih ® ¢��[²5gHe±� �WÆw¬/�*�¤�?ºI��¼*¦Q¡�²5g^¢�� ¢�¤¡Y¦\� ¢*�Ae±�¹�_¸Y¼I¡$�\��¦\�~gHh��\�*�¹�[²4�fhK��¡4«J�,h@gHh*�4¢�²4�[¦\�¤�fh��Me!����¬ngHe[�4�î¦Q� � � �4�¤�E§ò�§�F�¬¶�[¦ ® �fhAe_ªÉ¼*¦Q¡Ue±� ¢*�*¦\� ���,h*¢W��Ç£�Ag¼i¬#�fhK�s¬/�*�¤�sºI�¹� ²�,g^�^�bºb�^�¹�,h*¢�¡E¼I�[¦Q�bºb� �1�¤¡#�¤¦Q� ��f�_¸�¼I¡$�¤� ¢@gHh*¢AgÃ¿²5g^¢*�b�4�^��§
ÏÀ§�Ð¯�^�1�¦\� �4�V¡4«§�\�*�¾¼b�^�,h��!¬§�*�\�\ºD�S�,eGe±� �Q�3gºb� �X�¤¡���¬#�[¦ ® �fhAe_ª�¼I�[¦Q�¤¡�hAh�� ���,h*¢ ��Ç��Ag¨¼i¬¶�fh���¢b��¦DgHh ®��¬#�[¦ ® �fhAeGg � ��§�9�� �-��ª���gHhÉ¼b¦\¡�²5g^¢AgHh ® ��¬¶�[¦ ® �fhAe_ª��¤¦\� ��%¬¶�fh���¬/�*�¤�sºI�?¬ngHhAgÑ¬ngÊ[� ¢�§
Ò §�F�¬�¼b� ¡lª4�[� ��¬/�*�¤�sºI�1�¤¦Q�,gHh*� ¢��¤¡�Y§©´J�[¦\«2¡4¦�¬ �\���fg ¦�7¤¡Eºb�f�\�«2� �ª��,h*¢��Ah*¢*�[¦Q�¤�\�,h*¢·¼*¦\¡E¼I�[¦f�*�\�1¡4«��Q�«+�[�£ª7��Ç£�Ag¼�¬¶�fhK�

º�§�]%h*¢��[¦!�¤�\�,h*¢7�\���fg ¦O¦\� �x¼I¡�h*�Dgº!g^�Hg^�3g � �J¨Mg �\�7¦\� ® �¦Q¢*���¤¡#�\�«2�[�«ª7�,h*¢��\�����*�bÊ �¦Q¢*�O¦Q� �^��¤� ¢7�¤¡¶�\���fg ¦
7¤¡Eº

eb§©Ë©� �x¼I¡�h*¢W�b¼v¼*¦Q¡E¼*¦Dg^��¤� �ª�gHhW�,hW��¬¶�[¦ ® �fhAe_ª
Ó §�©©��¡$�¤�f¦\� �%¼D¡�hb�3gºb� ��«2¡4¦ª�\�«2�[�«ªzgih0�\�����\�*¦\¦\¡$�Ah*¢!gHh ® e±¡�¬¦¬§�!hAg �«ª�¬/�*�¤��ºI��� ¢*�!e[��¤� ¢]�bºI¡$����¼I¡4�¤�fh��3g^�4��b�bÊ �¦Q¢*��«2¦\¡�¬ �\����¼b�^�,h��f�,h*¢É¼*¦\¡9²Ug^¢*� ¢�¨Mg �\��gHh*«+¡4¦�¬Y��3g ¡�h��bºD¡$�*�f��¡�¨x�¤¡#¦\� �x¼I¡�h*¢��b¼v¼*¦Q¡E¼*¦Dg^��¤� �ªE§
ÐÁ�Dg¨¬ng^�^�¦]�Hg^�¤�#¡4«¹�Q�«+�[�£ªÔ¿&¦\� �-��¤� ¢�¦\��Ç��!g ¦\��¬¶�fh��\�]�,hb¢÷¦\� �%¼D¡�hb�3gº!g^�ig �3g � ��¬ng ® ���fºI� ® �fh��[¦!��¤� ¢�«+¡4¦7�\���

e±¡�¬¦¬/�AhAg �£ª7�Q�«+�[�£ª�e±¡�hK�¤¦\¡$�;�¤�¤¦Q�Ae±�\�*¦\�E§
©f�*� �¤� ® �fh��[¦!�4�b�xª��¤�¤��¬ ¦\��Ç��!g ¦\��¬¶�fh��\�1¬/�*�¤��ºI�f�fh*«+¡4¦De±� ¢7�¤¡�¬¶�[¨����[¦\�MgHh#�\�����\�«2�[�«ª'e±¡�hK�¤¦\¡$�D�¤�¤¦Q�!e±�\��¦\�E§

Ð¯�f�\�����,eGeGg-¢��fhK�¯�,h*�4�ª��3g^�`¼*¦Q¡Ue±�[� ¢*� ¬*�\����ªW�¦\���*�\� ¢��4�©�\�*���¤�\�¦\�3gHh ® ¼D¡�gihK��«2¡4¦ ® �fh��[¦!��3gHh ® ¬¶¡4¦Q���x¼I�feGgÃÂ�e
e±¡�h*�¤�¤¦!�,gHhK�\� ¬£�\�!eQ���4��e±¡�hb�¤�¤¦Q�,gHh��\��«+¡4¦��\�����x¼I�feGgÃÂ�e?e!����¬ngHe[�4�^��ºI�fgHh ® �*�,h*¢*� � ¢�§�¤�¡4¦��_¸��E¬�¼b� �4¬£¦\��Ç£�Ag ¦\��¬#�fhK�
:�¬�¨©���fh°gHh*�\�\�,hK�3g^��¤� ¢=«2¡4¦�©�½©½¯¬�¬ng ® �K� ® �fh��[¦Q��¤�W�V¦Q��Ç��Ag^¦\��¬¶�fh����¤¡+¼*¦\�[²4�fh���e±¡�h��\�,e±�¶¡4«��\����eQ����¬zgHe[�4�¨Mg �\�¥¨O��¤�[¦�§UÐ¯�0�\���W�,eGeGg^¢��fh��#�,h*�4�ª��3g^�'¼*¦\¡5e±�[� ¢*�[¬H�\���<g^¢��fh��3gÃÂb� ¢¥¦\� �x¼I¡�h*�3g¨º!g^�Hg �3g^� ��¡4«©�\���<e±¡�¬�¼I¡�h��fh��\�
e[�,hÕºI�\¬#�b¼v¼I� ¢¥�¤¡¾�\�����xª��¤�¤��¬}�\�«2�[�«ª�¦\��Ç£�Ag ¦\��¬#�fhK�\�ç¼r�\����¡E¼v¼I¡$�3g �¤��¡4«©�\���W«2¡4¦\¨O�¦Q¢��¤¦Q�,eGgHh ® �*�¤� ¢ÌgHh�\�«2�[�«ªÀ¿ ® �Ag^¢�� ¢¥¢�� �3g ® h�§É¹¿«�ÌY©f´6Ð�¨O�4�§�*�\� ¢CgHh¾�\�*�]¢�� �3g ® hS¡4¦0�,h*�4�ª��3g^�1¡4«��\���7�xª��¤�¤��¬W¬J�\���fhë�\�*�]�\�«2�[�«ª
e±¡�h��¤¦\¡$�?�¤�¤¦!�Ae±�\��¦\�¹¢�¡5e[�v¬¶�fh��\��3g ¡�h��Q��¡$�*�^¢��4� ¦\� �4¢vª]�_¸6g^�¤��§

¹.h��¤¡�¬¶�<e[�4�¤� �[¬ ® �fh��[¦Q�4��¦\��Ç£�Ag ¦\��¬¶�fh��\�0�,h*¢µ¼I¡$�HgHeGg � ��«+¡4¦#�,hÌgHh*¢b�*�¤�¤¦%ª¾�¦\��� �¤�\�bºb�ig^�\��� ¢UºÀª=�\��� ® ¡�²À¿�[¦Dhv¬#�fhK�1¡4¦'ºÀª+¼*¦\¡4«2� �\�3g ¡�hb�4���4�\�¤¡5eGg^��3g ¡�h*��§¦©©��� �¤�ne[�,h[ºI�¶�*�¤� ¢ë¢*��¦DgHh ® �,hS�,eGeGg-¢��fhK�§�,h*�4�ª��3g^���¤¡V�4�\�Dg^�¤�
gHh�e±¡�¬�¼b�¦DgHh ® �\���/�,e±�\�*�4���\�«+�[�£ª�e±¡�h��¤¦\¡$�J�¤�¤¦Q�Ae±�\��¦Q�·ÄÖºI¡4�\��gih��\����¼b�^�,h����,h*¢�gHh¸�\���&e±¡�¬¦¬/�AhAg^�«ªvÆf��¯�\����3g¨¬¶�0¡4«��\���¶�,eGeGg^¢��fh��\�1¨Mg �\�µ�\���#�\�\�,h*¢*�¦Q¢*�¯¡4¦8ºI� �¤�w¼*¦Q�,e±�3gie±� �1¡4«H�\���ngih*¢*�*�¤�¤¦�ª��,h*¢Ee±¡$�AhK�¤¦�ªE§
Ð%eGeGg^¢��fh���,h*�4�ª��¤� ��e[�,h�gHh��\�Ag^��¨O��ª!ºI��¬Y�4¢���� � �\���¦%º!g �¤¦!�¦%ª7�,hb¢Å¬¶¡4¦\� ® �Ag^¢*�,h!e±�8¼*¦\¡�²5g^¢�� ¢V�¤¡Y�\���§�,h*�4�ª��¤�\�©�4���¤¡¨©�*��f�Q��¡$�*�^¢ÉºI�~e±¡�h*�3g^¢*�[¦\� ¢W�¤¡¦ºI�~gHh*�4¢���Ç£�*��¤�pe±¡�h��¤¦\¡$�^��§

©f�*�0�%¼D�feGgÂ�e0¢�� �3g ® h�� ¢�e±¡�h��¤¦\¡$�^�ph��[� ¢�h�¡4���4�^��ºI�Fg^¢��fh��3gÃÂb� ¢+ºI�[«+¡4¦Q�¶�\���¶¦\� �¤�1¡4«��\���#�,h*�4�ª��3g^���¤�\�¦Q�\��§
Ð¯¢*¢Ag �3g ¡�hb�4��e±¡�h��¤¦\¡$�^�©¨Mg^�^�.ºI�~g^¢��fh��3gÃÂb� ¢W�4�©�\���¹�,h*�4�ª��¤�\� ® ¡]�\��¦\¡$� ® ���\���&h��_¸£���¤�¤��¼b��¡4«��\���8¼*¦Q¡Ue±� �\� ¬vºb���� ® ¡£¡£¢V�¤�\�¦\�Me[�,h¸�*�\�*�4�^�¨ª¦ºI�w¬Y�4¢��¹� �¦Q�ª�gHh��\���¹�,hb�4�ª£�Dg^�`¼*¦\¡5e±� �\��§
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	/�I�w$��6&%�����!�3���?��	��.�
Ð%h*�4�ª��3g^�,�¤�\�¦Q�\�H¨Mg^�\�#�\����¼b�Ôª��3gHe[�4�i¼*¦\¡5e±� �\�[¬Ug^¢��fh��3g «Úª5gHh ® �\����¼b�Àª£�3gie[�4�b�,h*¢Y¡E¼D�[¦!��3g ¡�h*�4�!e±¡�h��¤¦\¡$�^���,h*¢7�,hÔª
¼I¡4�¤�fhK�3g-�4��¼b�Àª£�DgHe[�4��«��,g^�^��¦\� � ¬;¢¡ª��¤«��AhAe±�3g ¡�h*�4�|gihK�¤�[¦Q�,e±�3g^¡�h*���,h*¢�e±¡�¬¦¬/�AhAgHe[��3g ¡�h(¬;¡4¦/�Ah*�*�,h*¢b� � ¢X�_¸£�¤�[¦Th*�4�¢Ag^�\�\��¦%ºb�,hAe±� ���\�*��?e±¡�h��¤¦Dgº
���¤� ¢��¤¡¶�\���1�[²4�fh��\��§�©f�*� ® ¡$�4��g^�O�¤¡#¢��[�¤�[¦�¬ngih���¨©�Ôª]�\���8¼b�Àª£�DgHe[�4�:e±¡�hK�¤¦\¡$�-�?gHh
¼b�^�,e±�©¨ª�[¦\�%gHh��_ÛI�fe±�3g ²4��gih
¼*¦\�[²4�fh��3gHh ® �\�*�©�*�bÊ �¦Q¢�§�³¸¡$�¤�ª�,eGeGg-¢��fhK���,h*�4�ª��¤� �H¢*¡�� ® ¡£¡£¢87°¡Eº]¡4«}g^¢��fh��3g «Úª5gHh ®�\���?¼
�Ôª��3gHe[�4�}e±¡�h��¤¦Dgºb�*�¤¡4¦Q�O�¤¡#�\���¹�[²4�fh��\��§

¤rg ® ��¦Q�S¥E¥b§}½¸�\��¡�¨����\���]¦\��Ç£�Ag ¦\��¬¶�fh��\���,hb¢Ce±¡�h��¤¦\¡$�^�/��§�\���W½\g �3gHe!����¬Q¼
�Ôª��3gHe[�4�1¼b�^�,h���� �[²4� ���4��¨�� �^��4��«��,g^�^��¦Q� ���,hb¢�gHh*�4¢���Ç£�*��¤�8e±¡�h��¤¦\¡$�^��§�©f���w¼b�Àª£�3gie[�4�}e±¡�hK�¤�_¸��\�*�4�(«��,e±�¤¡4¦Q��e±¡�hK�¤¦Dg¨ºb���3gHh ® �¤¡#�\�*�1�[²4�fhK�\�¯�¦\�
gHhAe[�-�*¢�� ¢�§

©f�*�[¬¶¡$�¤���HgÜ4� �¨ª÷¦\� �4�¤¡�h «+¡4¦�¨O��¤�[¦ ® �[�¤�3gih ® gHh��¤¡T�\�,h¡Ü£�+ÏZ¶¡¥ë�,h*¢;ÏZ¶�½�¨��[¦\�Cgih*�4¢���Ç£�*��¤�´e±¡�hK�¤¦Q¡$�^�
¼*¦\¡9²Ug-¢�� ¢µ�¤¡!Ü4�[��¼S¨O��¤�[¦�¡$���¹¢*�*¦DgHh ® ��¦\�fe±�fhK��¦Q�,gHh*�¤�¤¡4¦W¬ÝÄ��,hS�Ah*�*�,hb¢*� � ¢¸�_¸£�¤�[¦Dhb�4��¢Ag^�¤�\��¦�ºb�,hAe±�/�¤¡��\����xª��¤�¤��¬Ýgih\¤�g ® ��¦\�w:¡§ Ò Æ!¬�º
���O�\���[¦\�pg^��h*¡¶¨��ËªW�¤¡Y¢��[�¤�[¦�¬ngih����\�*��f«2¡4¦©�\��¦\�E§

Ð%eGeGg^¢��fh���gHh�²4� �¤�3g ® ��3g^¡�h*�[¬K¨����fh#�\���©�[²4�fhK�\�O�,h*¢f¼b�Ôª��3gHe[�4�!e[�4�*�¤� ���¦\��h�¡4�H¡Eº�²5g ¡$�*�[¬�¡4«+�¤�fh·¬#�bÜ4���*�¤�f¡4«�0�*�bÊ �¦Q¢��,h*�4�ª��3g^���¤�fe!�AhAg¨Ç£���4¬��\�Ae!�7�4�O«��4�*� ���¤¦\�[� �[¬��¤¡ne±¦\� ��¤�¹�De±�fh*�¦Dg ¡$���¤¡ne±¡�h*�3g-¢��[¦�§1ÌY©f´6Ð�e[�,hÉºI���*�¤� ¢«2¡4¦1�\�Ag^�2¼b��¦%¼I¡$�¤�E§']��3gih ® e±¡�h��¤¦\¡$�,¢!g^� ® ¦Q�E¬#��¡4«ª�\���
¼b�Ôª��3gHe[�4���xª��¤�¤��¬W¬;�3e±�fh*�¦Dg ¡$�~e[�,hÎºI� ® �fh��[¦Q��¤� ¢S�\�*��
e±¡$�*�^¢X� � �4¢X�¤¡��\���#�-�,e%ÜV¡4«ª�fh�«2¡4¦De±��¬¶�fh��¹¡4«H�\���¶�\�«2�[�«ªEe±¡�h*�¤�¤¦!�,gHhK�ËÄ��ÞÆ¯��1�\���
¼b�Ôª��3gHe[�4��� �[²4� ��§�©f���¶�\�«2�[�«ª¢�� �3g ® hÉ¼*¦DgHhAeGg¨¼b� � �OgHhV½O�*�b¼*�¤�[¦ Ó e[�,h\¼*¦\¡9²Ug-¢��¹�4�\�3g^�\�\�,hAe±�pgHh<g^¢*�fhK�3g «Öª5gHh ® ¢�� �3g ® h·ß
��¨©��§

Ð¯�^g-��e±¡�¬¦¬¶¡�h�gHh¹�\����¼b¦\¡Ue±� �Q��gHh*¢b�*�¤�¤¦%ª4¬9�\���1¼b�Àª��3gHe[�4��¼
�^�,hK�J�\�«2�[�«ª¹��Ç£�Ag¼i¬#�fhK��Ä�e±¡�h��¤¦\¡$�^�ÞÆ(��,½\g �3gHe!����¬¨��[¦\��¢�� �3g ® h�� ¢��4�©�]�¤�[¦Dg � �f¡4«�º
�¦\¦Dg �[¦Q�O�¤¡7�\��3g^�¤«Öª7�\�����xª��¤�¤��¬ �Q�«+�[�£ª�e±¡�h*�¤�¤¦Q�,gHh��\�Mg-¢��fhK�3gÂb� ¢�� �¦Q�Hg �[¦�¬��\�*��
g^�[¬î�¤¡\¼b¦\¡4�¤�fe±�¹� ® �,gHh*�¤�1¦!�Ah*� ¨O��ªµ¦\� �,e±�3g ¡�hb�[¬�¼*¦\¡4�¤�fe±�¹� ® �,gih*�¤�8gHh*�4¢*²4�[¦\�¤�fhK��¦\� �^� �4�¤�¶¡4«ª�¤¡Ë¸5gieFeQ����¬ngie[�4�^��¡4¦�,h��_¸Y¼b� ¡$�3g ¡�hàÄ��Ah!e±¡�hK�¤¦\¡$�-� � ¢¥�fh��[¦ ® ªvÆ!¬�e±¡�h�²4�[¦\�Y�,hÀªë¦\� � � �4�\� ¢�eQ����¬ngie[�4�^�FgHh��¤¡X��h*¡�hY¿Î�*�bÊ �¦Q¢�¡$�b�§¡4¦]� � �\��*�bÊ �¦Q¢*¡$�*�/«+¡4¦�¬�¬�¼*¦\¡�²5g^¢��·¼*¦\¡4�¤�fe±�3g^¡�hT� ® �,gHh*�¤�0���i¬#�,h¥¡4¦/�fh�²5g ¦\¡�hv¬¶�fh��\�4���_¸�¼I¡$�\�*¦\�7�«2�¤�[¦¶¦\� � � �4�\�4¬H�,h*¢
¼*¦\¡9²Ug-¢��#��¬¶�[¦ ® �fh!e_ªS��Ç��!g¼i¬¶�fh����¤¡µ�¤¦\� ��/�_¸�¼I¡$�¤� ¢°gHh*¢Ag^²Ug^¢b�*�4�^��§W½\g �3gHe!����¬ �*�4¢=�\���7�¤�\�,h*¢*�¦Q¢ë�«ª�¼I� �§¡4«�\�«2�[�«ªµ��Ç��!g¼i¬¶�fh��~gHh*�¤�\�4�^�^� ¢�gHh!e[�^�*¢AgHh ®¶® �4� ® � ���,h*¢µ¡4�\���[¦&gHh*¢AgHe[��¤¡4¦!�©¡4«��\���
¼b�Àª£�3gie[�4�J�%ª£�¤�¤��¬ �\�\��¤�E§�¹.h�4¢*¢Ag^�3g ¡�hî¬�g ���*�4¢ �,hr��¬¶�[¦ ® �fhAe_ª�¦\� �Hg^�[«¹�xª£�\�¤��¬��,hb¢ ¢��[²5gHe±� �]�¤¡Õ¬ngHhAg¨¬zgÊ[�W�\���X¢*�,h ® �[¦�«+¦Q¡�¬ ¦\� �^� �4�¤� ¢
eQ�*��¬ngHe[�4�^�¯�\�Ae!�¸�4���7�3e±¦Q�¡ºvºI�[¦f�¤¡7¦\� ¢*�!e±���\���/�¤¡�¸6gHeGg �£ª�¡4«H�,hÀªW¦\� � � �4�¤� ¢�eQ����¬zgHe[�4�^���,h*¢V�fß
�¦\�§�¤¡�¨��[¦1�¤¡
ºb��¦Th]¡bÛ ® �4��ºD�[«2¡4¦\�8g � ® �[�\�%gHh��¤¡¶�\���¹��%¬¶¡$�x¼
���[¦\�E§

Ð ½`Ð8ÌY©�,eGeGg^¢��fh��#�,h*�4�ª��3g^�/�_¸��E¬zgHh�� �0�\����e±¡�h��¤¦\¡$�^�0�¤¡ë¢*�[�¤�[¦�¬ngHh��7¨©�AgieQ�¥¡�h�� �#¢Ag-¢°h*¡4�/¨�¡4¦%Ü��4¢Y¿��Ç£�*��¤� �ªS�,h*¢=¨©�ÀªE§Wÿr�Ag-� �#�\���[¦\�]¨��4�0�V¦\� �4�¤¡�h*�bºb�^�]�E¬¶¡$�Ah���¡4«s¼
�Ôª��3gHe[�4�ª�\�«+�[�£ªCe±¡�h��¤¦\¡$�^��¼*¦\¡9²Ug^¢*� ¢S��½\g �3gieQ����¬W¬s¬/�AeQ�r¡4«1�\�Ag-�#��Ç£�Ag¼i¬¶�fh��Y¨O�4��gHh*�4¢���Ç£�*��¤�V¡4¦<h�¡4�]¡E¼I�[¦Q��3g ¡�h*�4� ¼��Ce±¡�¬¦¬¶¡�h�Â�h*¢!gHh ® �«2�¤�[¦
eQ�*��¬ngHe[�4��¼b�-�,hK�f�,eGeGg^¢*�fhK�\��§

¹.h�¼
�¦\�3gHe[�*�^�¦�¬�¦Q�,gHh�¨O��¤�[¦ ® ¡4�rgHh��¤¡��\���ª�\�,h¡ÜD¬A¨��AgHeQ�&g¨¬�¼b�ig � �I�\�����\�,h¡Ü£�;¨��[¦\��h�¡4���4¢���Ç£�*��¤� �ª8¼*¦Q¡4�¤�fe±�¤� ¢� ® �,gHh*�\�7¦!�,gHh ¢*� �x¼!g �¤�¸�\���¾�¤�[¦Dg ¡$�*�7�*�bÊ �¦Q¢Qe±¦\� ��¤� ¢�º�ª÷�\�*�+¬ng¸5gHh ® ¡4«�©�½©½ ¨Mg^�\�÷¨O��¤�[¦�§ ÿ��Ag^� �¸�\���
gHh*�4¢*��Ç��*��¤�É¼*¦Q¡4�¤�fe±�3g ¡�h�� ® �,gHh*�\�/¦!�,gHhK¨O��¤�[¦Y�\�*¡$�*�^¢UºD�<gHh�²4� �¤�3g ® ��¤� ¢(¬Oh�¡�gHh*«+¡4¦�¬Y��3g ¡�h¥¨��4�
¼*¦Q¡�²5g^¢�� ¢ÌgHh�\���¶½\g �3gHe!����¬t�,eGeGg^¢��fh���¢*� �3e±¦Dg¼*�3g^¡�h�§�9Ng^¢W�\�*�§�*�bÊ �¦Q¢¸�,h*�4�ª��3g^�s¼b¦\¡Ue±� �Q�[¬*¨©�AgieQ��gHh��\����¼*¦Q¡Ue±� �\�MgHh*¢*�*�\�¤¦%ª¡4«2�¤�fh�gihK²4¡$� ²4� �wa2Ðwánâ�´J¬�ã^¢���ä��%ã «Öª��\�vã^�¯�*�bÊ �¦Q¢�åU¹ç«�ä�¡4�[¬I�\����ä¸�\���/�b�bÊ �¦Q¢¸�Eäb�4�ª£��ã^��¼*¦Q¡�æ±� �\�¯�*�¤� ¢Sº�ª��\���
æ±¡�¬�¼b�EäÀªÅä��[� ¢b���¤¡ÉºI���_¸��E¬¦ã¨ä*� ¢V�¤¡W¢��[�¤�[¦�¬fã¨ä���¨��ÔªV�Eä+ã¨¬�¼I¡4¦\�\�Eä��¯«2�Eæ±�¤¡4¦�¨O�4��¡�¬¦ã �¤�¤� ¢�§2¹¿«�ã �©¨O�4�8ä�¡4�¡�¬¦ã �¤�¤� ¢(¬b�\����äW�\�*�?ß
��¨x�¨ã � ��ã¨äW�\���¹�¤¦!�Eä*�\�^��%ã ¡�ä�¡4«J�\�*�§�*�bÊ �¦Q¢¸�Eä*�4�ª��%ã^�O¦\� �Q�*� �\��ã¨ä��¤¡¦¼*¦Q¡4�¤��æ±�%ã ¡�ä¸� ® �EãÑä*�¤��\���#�*�bÊ �¦!¢¾ã¨äµ�\���¶¢�� �%ã ® ä¾�Eä*¢X¡E¼I�[¦Q��%ã^¡�ä*��§�ÿ¾�[¦Q�¦æ±¡�äK�¤¦\¡$�-�1�¤¡\¼*¦\¡4�¤��æ±�¹� ® �Eã¨äb�¤�1¨���¤�[¦ ® �[�¤�%ã¨ä ® ã¨ä��¤¡W�\����\�Eä¡ÜÉ¼*¦\¡9²�ã-¢�� ¢�åÉ¹ç«Èä�¡4�[¬�¨©�Àª·ä�¡4�WåÅ¹ç«J�\¡�¬*¨©�Àª]¨��[¦\�¹�\����ªÉã¨ä��_ÛI��æ±�%ã ²4�lå½�¦Wã �%ã¨æ[�4� ® �4� ® � ���Eä*¢'¬#¡�ävã �¤¡4¦�ã¨ä ® ��Ç£�vã¼i¬¶��ä��?¨��[¦\�`¬¦ã^�\��ã¨ä ® ¡4¦�ã¨ä�¡E¼I�[¦Q�bº
� �,����\���ª�%ãÑ¬¶�H¡4«*�\�*�ª¦Q�iä*� ¨O��ª¦\� �Eæ±�%ã ¡�ä�§�Ð���¡�ä��8ã¨¬�¼I¡4¦\�\�Eä��H�_¸��E¬�¼b�^�4¬��\���2¼b�^�Eä��O����\�*���%ã¨¬#��¡4«(�\�*�¯�Eæ�æ�ã^¢*��äK���*�4¢·ä�¡/¡E¼D�[¦!��%ã ¡�ä*�4�D� �[²4� �
ã¨ä*¢iã¨æ[��¤¡4¦�¡�ä0�\�Eä¡Ü
ÏZ¶�½1¢*� �x¼iã �¤���\���O«2�Eæ±���\�b����\�vã^�J��Ç��iã¼i¬¶��ä���¼b¦\¡�²Yã^¢�� ¢0�\�«2�[�«ªÀ¿«æ±¦�ã �%ã¨æ[�4�¡ãÑä�«+¡4¦W¬#��%ã ¡�ä�§�âwä���\�4�xÜ¶«2¡4¦H�\�����Eæ�æ�ã^¢���ä��ª�Eä*�4�ª��%ã^� ¬$�\����äî¬�ã^�,�¤¡/¢��[�¤�[¦�¬¦ã¨ä*��¨©���[�\���[¦ª�\����ã¨ä*¢iã¨æ[��¤¡4¦,¨O�4�ª¢�� ��ã ® ä*��¤� ¢Y�4�ª�\�«2�[�«ªÀ¿
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The plant already was operating at capacity before the decision to increase production of K34.

are toxic to humans and some very toxic.

Unit 7 was shut down and not being used. It was restarted to provide extra K34.

Approximately 24 different chemical products are manufactured at Oakbridge, most of which

Unit 7 was previously used to manufacture pesticide, but production was moved to Mexico
ibcause t was cheaper to make there. At the time of the start of the accident proximal events,

Prevent inadevertent release of toxic chemicals or explosion 
Convert released chemicals nito a non−hazardous of less hazardous form 
Provide indicators (alarms) of the existence of hazardous conditions 
Provide protection against human or environmental exposure after a release
Provide emergency equipment to treat exposed individuals

The plant was built in a remote location 30 years ago so it would have a buffer area around it,
but the city grew closer over the years.

the future, but that never happened.

Safety Requirements and Constraints Violated:

Emergency and Safety Equipment (Controls): Partial list

Physical Contextual Factors:

Pressure relief system to deal with excessive pressure

Flares and scrubbers to burn off or neutralize released gas 
Positive pressure and filtered air in some units to protect employees 
Spare tank for runoff 
Emergency showers
Eyewash fountain 
Protective equipment for employees 
Sirens 

Inadequate protection against water getting into tanks
Inadequate monitoring of chemical process: Gauges were missing or inoperable
Inadequate emergency relief system

Emergency relief valve jammed (could not send excess gas to scrubber)
Pop−up pressure relief valves in Units 7 and 9 were too small: Small amounts of corrosion in
valves could prevent venting if non−gas material is present.

point of failure for the emergency relief system 

The plant operates 24 hours a day, with three different shifts.

The plant manufactures K34, which contains Tetra Chloric Cyanide (TCC). TCC is flammable, 
corrosive and volatile. It is extremely toxic and dangerous and reacts violently with water.

Relief valve lines too small to relieve pressure fast enough: This is in effect a single

The only access to the plant is a two−lane narrow road. There was a plan to widen the road in

Air monitors 
Windsock to determine which was wind is blowing 
Automatic temperature controls to prevent overheating

Gauges and indicators to provide information about the state of the process

Prevent runaway reactions 

Physical Plant Safety Controls

Failures and Inadequate Controls:
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Has not established appropriate communication channels within the plant for safety−related information,

Process Model Flaws:
Inaccurate risk assessment. Believes the "risks are acceptable, considering the benefits." Does not tie the
recent incidents to decreasing safety margins.
Incorrectly believed the pumps had been overhauled.
Did not know that water had been found in Tank 701.
Does not know about lack of working indicator on Tank 702 and lack of spare parts.

Create and oversee communication channels for safety−related information 

so the employees can keep their jobs

Safety −Related Responsibilities:
Ensure safe operation of the plant 

Establish a safety organization and ensure it has adequate resources, appropriate expertise, and
communication channels to all parts of the plant. 
Seek and use appropriate inputs from the safety organization when making safety−critical decisions 
Establish appropriate responsibilitiy, accountability, and authority for safety−related decision making and
activities at all plant management levels
Provide oversight to ensure compliance with company safety policies and standards at the plant 

Ensure appropriate emergency preparedness and response within the plant
Ensure that adequate emergency preparedness information is provided to the community

Context:
Underpressure to manufacture a large amount of K34 in a short time to satisfy company sales orders. If
unsuccessful, corporate could close the plant and move operations to Mexico. The need for a turnaround
(major maintenance) on Unit 9 inceases the pressure even more. 
The plant is already stretched to capacity. The additional resources needed for increased production are not
available and no budget to add more employees so must increase production without additional workers. 

to the community and wants to ensure that Oakbridge remains a key revenue source for Citichem corporate 

The Citichem Oakbridge plant as had very few acidents in the past 30 years. 
The plant passes several OSHA inspections every year.

Agrees to produce extra K34 without the resources to do it safely
Initiates start−up of Unit 7 under unsafe conditions (all safety−related equipment is not operational, 
and pumps are not overhauled)
Delayed in responding to new information about inadequacy of emergency relief system design

Highly skilled and very experienced (has been working for company for over 20 years. He has strong ties 

Does not use safety analysis information when making safety−related decisions. No management of change
policies to evaluate hazards involved before changes are made.
Established inadequate inventory control policies and procedures to ensure safety−related equipment in 
stock at all times.
Has not set up and enforced a policy for thorough incident/accident investigation

including a problem−reporting system.
Did not warn community about dangers of development next to the plant 
Did not make sure community has information necessary for emergency preparedness activities and the
handling of chemical emergencies.

Unsafe Decisions and Control Actions:

Citichem Oakbridge Plant Manager
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Inaccurate assessment of risk of increased production

Ensure that CItichem plants are operated safely and that adequate equipment and resources are provided to 

Long−term planning of production goals and creation of sales targets was performed with inadequate regard 

Safety−Related Responsibilities:

Ensure that communication with communities surrounding the plants is adequate and information exchanged 
to reduce risk of injury for those explosed to chemicals should a release or other hazardous event occur. 

Provide leadership on safety issues, including the creation and enforcement of a company safety policy

Context:

Process Model Flaws:

Price competition has increased. The British recently cut their K34 prices. 
Chemical plants are cheaper to operate in Mexico (and many other countries) than in the U.S. 
Production at Oakbridge has been increased iin the past without an incident despite warnings of decreased
safety margins.

for safety. There was no hazard or risk analysis of increasing the production of K34 at Oakbridge given the 
current resources there. 
Inadequate allocation of resources to Oakbridge for increased production and unrealistic schedule.
Ignored feedback from Oakbridge Plant Manager that increasing production without increasing resources 
would require cutting safety margins to inadequate levels 
Inadequate oversight and enforcement of maintenance schedules and other plant opartions related to safety 
Inadequate inventory control policies forsafety−critical components and parts
Implemented a policy of not disclosing what chemicals are used and the products they make to surrounding
communities because of business competition reasons (which hindered community emergency response)
Did not require in−depth analysis of incidents and accidents

Belief that the only way to eliminate the risks was to eliminate the industry −− that risk cannot be reduced
without reducing profits or productivity.
Belief that recent incidents were not indicative of true high risk in the system and resulted simply from the
employees own errors and negligence.

accomplish this goal. 

Citichem Corporate Management

Unsafe Decisions and Control Actions:
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General: Provide appropriate emergency response such as fire−fighting, evacuation, medical intervention

Everyone believed risk from the plant was low.

population surrounding the plant.

Learn what chemicals and other dangerous products at Citichem could affect the health of the p

plan for obtaining additional human resources if required. 

Obtain adequate supplies and the information necessary to respond in an emergency as well as

has no disclosure law to force them to provide this information.

than the fire brigade about chemical spills.

Citichem has a policy against disclosing what chemicals are used and the products they make. The state

Citichem is better equipped to fight chemical spills, has better equipment than they do, and knows more

Conduct regular drills to assess and improve planning for emergency ressponse

preparedness.

Plans to widen the road to Oakbridge were never implemented.

Safety −Related Responsibilities:

Context:

Process Model Flaws:

Fire Chief:  

Ensure there is adequate fire−fighting equipment and emergency planning in case of a serious incident 

Effectively communicate emergency needs to City Council, Mayor, and City Manager (city government)

Learn about potential safety hazards posed by the plant (including the chemicals being manufactured

and stored there) 

Coordinate with medical facilities and other emergency responders. 

Fire Brigade: Ensure there is adequate emergency equipment and training inside and outside the plant 

and drill those outside the boundaries of the plant. 

Doctors and Hospital (and other medical facilities in the area):

Coordinate with other emergency responders (e.g., the fire department) 

Evacuation plan for city is 10 years out of date and hopelessly inadequate for the current population. The

The Police Chief has asked for money several times to fund a study to update the plans, but each time is 

is turned down by the city. 

The city golvernment does not rank emergency preparedness as a high priority.

The Fire Chief prefers that Citichem handle its own problems. This preference reinforces the lack of

Unless Citichem requests assistance (which they never have), the fire brigade stays "outside the fence."

The fire brigade made no attempt to learn about potential Citichem hazards nor to ensure that adequate 

emergency equipment, training, and resources were available within Citichem.

Just about everyone outside Citichem made Inadequate preparation for emergencies.

The hospital did not obtain adequate resources for an emergency and made no backup plan.

Hospital knows nothing about the health hazards of the plant.

Fire brigade does not know what chemicals are being used at the plant

Unsafe Decisions and Control Actions:

Oakbridge Emergency Response
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business community and people who work at the plant and live in the community to be elected and to

Believe the plant is safe based on the fact that it has been there for 30 years and there have been no worse
consequences than "bad smells." The plant passes several OSHA inspections every year. 
The City Manager worked for 18 years to get to where she is and does not want to lose her position. 
Although she sees many problems, she feels she has no ability to change the system.

opportunities, increased tax revenues, better schools, better housing, and benefits for the local business
community.
There was very little turnout for the public hearing on new development by the plant.

There is lots of pressure from developers and local businessmen to allow development.

City Council turned down funding for an emergency response pamphlet and never produced one. 

City government did not ensure that adequate emergency preparedness was in place. The City Council
turned down funding to update the emergency evacuation plan. 

would be widened the next year, but then never ensured that that happened. 
Allowed development without having an adequately sized road in place for emergency access. Argued road

Allowed erosion of the physical safety buffer. Approved a children’s park near the plant fence. 
Ranked development and increasing the tax base over ensuring public safety. 
Did not attempt to get a proper risk assessment of the increased development. Instead they took the
Citichem Plant Manager’s word that the risks were acceptable with respect to the benefits (jobs, revenues, etc.)

The expressed concerns by the City Manager were not heeded or considered adequately. Attempts by the 
City Manager to get insight into the potential hazards and to set up formal communications between the 
plant and the city were thwarted.

Believed risk from plant is less than it really is. Assumed past perceived safety guarantees future safety.
Believed two−lane, narrow roadiwas not an issue because of plans to widen to four lanes "next year."

Ensure that emergency preparedness planning is adequate and in place and provide necessary resources. 

Oakbridge can use the extra tax base from additional development. Development brings jobs, more

perform their duties.

 

Safety−Related Responsibilities:

Context:

Process Model Flaws:

Ensure public safety. Aprove only development that does not degrade public safety below acceptable levels.

Under pressure to create a hospitable environment for investment and development. Need support of 

Oakbridge City Government

Unsafe Decisions and Control Actions:
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Assume elected officials and local government are adequately looking out for their safety.

Do not know about or understand the hazards of the plant.
Do not know about the lack of emergency preparedness in their community

 

Process Model Flaws:

Safety−Related Responsibilities:
Ensure that elected officials are adequately executing their responsibilities with repect to public safety.

Understand what to do in case of an emergency.

Context:
People want to live near where they work
Usually cheaper to live in communities near industrial plants (especially smelly ones). 

Development brings jobs, more opportunities, better schools, better housing

Did not show up for hearings on the new development or display interest in any other way.

to obtain this information without the assistance of government and public disclosure laws.

preparedness when moving into communities near chemical or other plants.
Inform themselves about potential community hazards, protection mechanisms, and emergency

No  information is available to the public about the hazards of the plant and there is often no way for them

Did not ask about hazards or risks associated with the plant before or after moning to Oakbridge or about
the state of emergency preparedness.

Oakbridge Residents (Local Citizens)

Unsafe Decisions and Control Actions:
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õ];WòuB<CH;YXNXD=MCa96¸lIR969<=MC�ñD;YA@9HXPô>?V=MURCmIR?V=E?�IRXNBHSV;YAVUYS}ò@;0ù�;F? ôeCH=EIRXóñN�M=E?}ñDB Î ðPSV=�ù\IR9rñóõT9HIKJL=MB¹ô}õ];Wò@9HB<CaI0ñóòuB�BHS@IKBlIRXNX
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òV;RC�íWIRX�
 ñDBfò@=M=E?@9QB<;	ù�=|ñN?V=AòuBrñ:ú\=E?jùEôjõaS@=AõrûBñóòVUeBHS@IKB!BHSV=gIR9H9HA í>Ï@BrñD;Wò@9QAVÏ_;Wò�¸[SñóõmS�9aIKJ`=MBÈô�ñN9QÏ@Ca=E?ñóõMIKB<=E?
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Organizational Rules, Values, Practices

Surface Level Cultural Artifacts

Values and Deep Cultural Assumptions
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1942:  USS S−26 (SS−131)

(473 lives lost)

Average of 1 loss

SUBSAFE started

2010

No SUBSAFE
certified submarine 
has been lost
since 1963 

1968:  USS SCORPION (SSN−589) NOT SUBSAFE 
CERTIFIED

1958:  USS STICKLEBACK (SS−415)

1963:  USS THRESHER (SSN−593)

1943:  USS R−12 (SS−89)

1944:  USS S−28 (SS−133)

1949:  USS COCHINO (SS−345)

1915:  USS F−4 (SS−23)

1917:  USS F−4 (SS−20)

1920:  USS H−1 (SS−28)

           USS S−5 (SS−110)

1923:  USS O−5 (SS−66)

1926:  USS S−51 (SS−162)

1927:  USS S−4 (SS−109)

1939   USS SQUALUS (SS−192) 

1941:  USS O−9 (SS−70)

every three years
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äK'D5(år3Cì>ð�ð-ã(5('<ë¨I,8 &Lè å6ê?årä;å��Nã('<äKå6ð2å65Vë;êWñFä;åX'D5"#,ì,+,å���'H5_�9å6ê;'Dâ>5�]3Cì>5(ê;ë?äKã(3Cë;'<ì>5�fì,1så4äKñFë;'<ì>5(ê�fñ,5��kð�ñ,'D5Jë?åCî
5(ñ,5(3Cådñ,5��À3Cì0#,å4äWë è å_í ì2	
	<ìX�0'D59â2ñ,ê?1så63Cë;êLì,íSê;ã9)]ð�ñFäK'D59åf�9å�#,å�	<ì,1]ð2å65VëQñ,5��Àì,1så4äKñFë;'<ì>5(ê6ç

[ � �(ð�'H5('Dê?ë?äKñFë;'
#,å
[ 8 ä;â>ñ,5('$%6ñFë;'<ì>5@ñ�	
[ & å63 è 5('D34ñ�	
[ OW5('
�Nã9åg�9å6ê;'Dâ>5
[ih ñFë?å4äK'Dñ�	*3Cì>5Vë?äKì2	
[ á@ñF)(äK'D34ñFë;'<ì>5
[ & å6ê?ë;'D5(â
[ ÈTì,äK+Z3Cì>5Jë?ä;ì2	
[ � ã��('Dë;ê
[ ïGå4ä;ë;'c.]34ñFë;'<ì>5
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&Lè å6ê;å0ä;å��Nã('<ä;å6ð�å65Vë;ê7ñFäKåW'D5"#,ì,+,å��É'D5m�9å6ê;'Dâ>5h3Cì>5Jë?äKñ,3Cë;ê�93Cì>5(ê?ë?äKã@3Cë;'<ì>5a3Cì>5Jë?äKñ,3Cë;ê�EìX#,å4ä è ñ,ã�	f3Cì>5Vë?ägñ,3Cë;ê�9ë è å
\@å4å4ë0ðhñ,'D5Vë?å65@ñ,5(3Cårð�ñ,5Nã(ñ�	lñ,5��eê;1@ñFä;å\1@ñFä;ë;êL1(ä;ìE34ã9ä;å6ð2å65JëLê?1så634'c.]34ñFë;'<ì>5@ê�(ñ,5��Àê?ì�ì>5v8
MQì,ë;'D3Cå�ë è ñFëaë è åuä;å��Nã('<ä;å6ð�å65Vë;êhå65(3Cì>ð21@ñ,ê;êÉ59ì,ëÉì>5�	<I�ë è åkë?å63 è 5('H34ñ�	Qñ,ê?1så63Cë;êaì,í_ë è åk1(ä;ì,â,äKñ,ð )@ã9ë

ë è åuñ��@ð�'D5('Dê;ë?äKñFë;'$#,åeñ,5���ì,äKâ>ñ,5('$%6ñFë;'<ì>5(ñ�	Qñ,ê?1så63Cë;êhñ,ên�Uå�	
	�8 &Lè åÀ1@ä;ì,â,äKñ,ð$äKå��Jã('Dä;å6ð2å65Jë;ê�ñFä;åeä;å�#E'<å��=å��
1så4äK'<ì]�('D34ñ�	
	DILñ,5��\ä;å659å��=å��g� è å65��9å4å6ð2å��_5(å63Cå6ê;ê;ñFä;I,8 &Lè åUò9ã9)@ð�ñFäK'H59åÊò9ñFí å4ë¨IWÈTì,äK+N'D5(â5oWä;ì>ã91pt3Cì>5(ê;'Hê?ë;'D59â
ì,í:ë è åÀòEOQPLò � áSRLq7ä;ì,â,äKñ,ð�¿^'<ä;å63Cë?ì,äKêdí ä;ì>ð ñ�	�	UòEOWP:ò � áSR á(ñ,34'
	D'Dë;'<å6êrñFä;ì>ã@5���ë è åÉ3Cì>ã(5Jë?ä;I�73Cì>54#,å65(å6ê
ë+�Q'D3Cå\ñdI,å6ñFä:ë?ìm�@'Dê;34ã(ê;êU1(ä;ì,â,ägñ,ð 'Hê;ê;ã9å6êUì,í*ð-ã9ë;ã(ñ�	s3Cì>5(3Cå4äK5v8 &Lè 'Dê=ð2å4å4ë;'D59âXì,í ë?å653	<å6ñ��(ê=ë?ì23 è ñ,5(â,å6êLñ,5��
'Dð21@ä;ì0#,å6ð2å65Jë;êLë?ìhë è å\1(ä;ì,â,äKñ,ðe8

:7w�;sr >@?BA�>�CEDGF O yK{ tvu IKM6Ixw�QUTVQUM^|LD.S.M6N.IKTVQ�MW|�IKJK{
òEOWPLò � áSR»'Dê_í ì>ã(5��(å��Tì>5¾ñÀ)]ñ,ê;'D3�ê?å4ëdì,í:äK'Dê?+�ð�ñ,5(ñFâ,å6ð2å65Jë-1(äK'D5(34'D1�	<å6ê�l)sì,ë è ë?å63 è 5('D34ñ�	=ñ,5���34ã�	Dë;ã9äKñ�	�8
&Lè å6ê;å\í ã(5��(ñ,ð2å65Jë;ñ�	Dê:ñFä;å,ç

[ ÈTì,äK+y�@'Dê;34'<1�	H'D59å,ç{zr59ì0�W	Då��9â,å\ì,íÊñ,5��e3Cì>ð21�	H'Dñ,5(3Cåf�0'<ë è äKå��Jã('Dä;å6ð2å65Jë;ê
[ih ñFë?å4äK'Dñ�	*3Cì>5Vë?äKì2	�ç &Lè å_3Cì,äKä;å63Cë0ð�ñFë?å4äK'Hñ�	v'D5(ê?ë;ñ�	�	<å��Z3Cì,ä;ä;å63Cëd	<I
[ ¿WìE34ã(ð2å65Jë;ñFë;'<ì>5lçm|�æ0}W¿Wå6ê;'<â>5 1(äKì-�(ã@3Cë;ê6|Æê;1få634'<.]34ñFë;'<ì>5(ê���9ägñ��0'D5(â>ê�lð�ñ,'D5Jë?å65(ñ,5(3Cå�ê?ë;ñ,5��@ñFä)�(ê�lê?IEê�îë?å6ð~�('DñFâ,äKñ,ðhê�9å4ë;3F8Uñ,5���|��2}=ì,)EÁ?å63Cë;'$#,å@�Nã(ñ�	D'<ë¨Iaå�#E'
�9å65(3Cån|��(åC.]59å��À)så�	<ìX�5}g8
[ ïGì>ð21�	D'Dñ,5@3Cå5#,å4äg'c.]34ñFë;'<ì>5lçUc¥5(ê;1få63Cë;'Dì>5(ê�9ê;ã9äd#,å6'�	
	Dñ,5(3Cå�Në?å63 è 5@'D34ñ�	vä;å�#E'<å��0ê�Eñ,5��eñ,ã��('<ë;ê68
[ ô�å6ñFäK5('D5(â2í ä;ì>ð 'H5(ê?1så63Cë;'<ì>5(ê�9ñ,ã��@'<ë;ê�9ñ,5��e59ì>5@3Cì>59í ì,ägð�ñ,5(3Cå6ê48

&Lè å6ê;åeí ã@5��(ñ,ð2å65Jë;ñ�	Dê�=3Cì>ã91�	<å����Q'<ë è ñ��Nã9å6ê?ë;'<ì>5@'D59âTñFë?ë;'<ë;ã��9åkñ,5���� è ñFëhë è ì>ê?åu'D5jòEOQPLò � áSR¶ë?å4ägð�ñ
ÂC�"!�Ã&`@ÅÆÂ5�]`fß)���gÅ�`fßo�g��VñFäKåG3CäKå��('<ë?å��-í ì,äAòEOWPLò � á/R¾ê;ã(343Cå6ê;ê48 &Lè å=íÆã(5��(ñ,ð2å65Jë;ñ�	DêSñFä;åGë;ñ,ã9â è ëÊñ,5��-å6ðr)(ägñ,3Cå��
ë è ä;ì>ã(â è ì>ã9ëSë è å:ê;ã9)@ðhñFäK'D59å=3Cì>ð�ðdã@5('<ë`I,8 &Lè å=ð2å6ðd)så4äKê/ì,í]ë è 'DêS3Cì>ð�ðdã@5('<ë`Ir)få�	H'<å�#,åGë è ñFëÊ'<ëÊ'DêSñF)@ê?ì2	Dã9ë?å�	DI
3CäK'<ë;'H34ñ�	së è ñFëLë è å4I3�9ì�59ì,ëQñ�	
	<ì0��ë è å6ð�ê?å�	$#,å6êLë?ìn�9äK'<í ë:ñ��Gñ6IÀí ä;ì>ð ë è årí ã(5��(ñ,ð2å65Jë;ñ�	Dê48
&Lè åZMWñ�#NI�G'D5m1@ñFä;ë;'D34ã�	HñFä�Êå��N1så65��@êdñG	<ì,ëXì,íQåCBfì,ä;ë�'H5mñ,êKê;ã9äK'D5(â�3Cì>ð21 	D'Dñ,5(3Cå�#,å4äK'c.]34ñFë;'Dì>5i�0'<ë è ë è å

òEOWPLò � áSR�ä;å��Nã('<ä;å6ð2å65Jë;ê48 � 3Cì>ðhð2ì>5�ê;ñ�IN'H59â¾'D5�ë è 'Dê�3Cì>ð�ð-ã(5('<ë¨I�'Dêa* & äKã(ê?ë�å�#,å4äKIJ)sì]�9I�G)@ã9ë�3 è å63;+
ã91v8�,zÈ è å65(å�#,å4ä�ñuê;'<â>5@'c.]34ñ,5Jëd'Dê;êKã9åhñFäK'Dê;å6êd'D5"#,ì2	$#E'D59âu3Cì>ð�1�	D'Dñ,5(3Cå��0'<ë è òEOQPLò � áSR»ä;å��Jã@'<ä;å6ð2å65Jë;ê�Ê'D5Eî
3�	Dã��@'D59âhð�ñFë?å4äg'Dñ�	1�9å4í å63Cë;ê�vê?IEê?ë?å6ð ð�ñ�	<íÆã(5(3Cë;'<ì>5@ê� �9åC.f34'<å65Vë^1(äKìN3Cå6ê;ê;å6ê�så��Jã('D1@ð2å65Jë5�(ñ,ðhñFâ,å��ñ,5�� ê?ìZì>5�
ë è åXMQñ0#JIkä;å��Nã('<ä;å6ê0ë è ñFë\ñ,5�'H5('<ë;'Dñ�	läKå41fì,äKë0)sår1(äKì0#E'
�9å��kë?ìÉMWñ�#Fñ�	AòNå6ñÀòNINê;ë?å6ð�ê^ïGì>ð�ð�ñ,5��i|ÆM �{� òER � }
è å6ñ����Nã(ñFä;ë?å4ägê@�0'Dë è 'D5¾��p è ì>ã9ägê48 &Lè åhä;å41sì,ä;ë-ðdã(ê;ë��9å6êK3CäK'<)såm� è ñFë è ñF1(1så659å���ñ,5���ðdã(ê;ëd3Cì>5Jë;ñ,'D5m1(ä;åCî
	D'Dðh'D5(ñFä;I 'D59í ì,äKð�ñFë;'<ì>5m3Cì>5(3Cå4äK5@'D59âkñF1@1@ñFä;å65Jë-äKìJì,ëX34ñ,ã(ê?å4|Æê�}-ñ,5���'Dðhð2å��('DñFë?åZ3Cì,ä;ä;å63Cë;'$#,åÀñ,3Cë;'<ì>5@êXë;ñF+,å65l8
P=å4I,ì>5���1(ä;ì0#E'
�('H59âZë è åh'D59í ì,äKð�ñFë;'Dì>5 ë?ìu1(ä;å�#,å65JëräKå634ã9ä;ä;å65(3Cå�*ë è 'Dê\äKå��Jã('Dä;å6ð2å65Jë_ñ�	Dê?ì_�9å6ð�ì>5(ê?ë?äKñFë?å6êdë?ì,1
ð�ñ,5(ñFâ,å6ð�å65VëW3Cì>ð�ð�'<ë;ð2å65JëLë?ìhêKñFí å4ë¨IZñ,5��Àë è å-òEOWPLò � á/R�1(ä;ì,â,äKñ,ðe8

c�5añ����('<ë;'<ì>5hë?ìdë è åWë?å63 è 5('D34ñ�	fñ,5��aðhñ,5(ñFâ,å4äK'Dñ�	fäK'Dê;+Xðhñ,5(ñFâ,å6ð2å65Jë=íÆã(5��@ñ,ð2å65Vë;ñ�	HêU	D'Dê;ë?å���å6ñFä)	D'Då4ä�9ò9OQPUî
ò � áSR�ñ�	Dê?ì è ñ,êL34ã�	<ë;ã(äKñ�	f1(äK'D5(34'D1�	<å6êU)@ã('
	<ëG'D5Jë?ì�ë è å\1(äKì,â,äKñ,ðÀç

[ � �Nã9å6ê?ë;'<ì>5@'D59â2ñFë?ë;'<ë;ã��9å
[ ïGäK'<ë;'D34ñ�	lê?å�	DíHî�å�#Fñ�	Dã(ñFë;'<ì>5
[ ô�å6ê;ê?ì>5(êW	<å6ñFäK59å��eñ,5��e3Cì>5Vë;'H5Jã(ñ�	l'Hð21(ä;ìX#,å6ð2å65Vë
[ ïGì>5Vë;'D5Nã(ñ�	së?äKñ,'H5('D59â
[ òEå41@ñFäKñFë;'<ì>52ì,ís1sì0�=å4äKê5|Æñrð�ñ,5(ñFâ,å6ð�å65Vë=ê?ë?äKã(3Cë;ã9äKå:ë è ñFëA1(äKì0#E'
�9å6êÊ3 è å63;+Eê=ñ,5��2)@ñ�	Dñ,5(3Cå6êAñ,5���ñ,ê;ê;ã(ä;å6êñF1@1(ä;ì,1(äK'HñFë?å_ñFë?ë?å65Vë;'<ì>5uë?ìhê;ñFí å4ë`I�}g8
� ê*'Hêlë è åU34ñ,ê;å��0'Dë è ð2ì>ê?ë*äK'Dê?+\ð�ñ,5(ñFâ,å6ð�å65Vë/1(ä;ì,â,äKñ,ðhê�të è åAí ì>ã(5��(ñFë;'<ì>5_ì,í]òEOQPLò � áSR 'Dêvë è åA1få4ägê?ì>5(ñ�	

'D5Jë?å4â,äK'<ë¨I�ñ,5��iä;å6ê?1sì>5(êK'<)@'
	D'Dë`ITì,í\ë è ì>ê?å�'D5��('
#N'
�@ã(ñ�	Dê�� è ì¾ñFä;å�'D54#,ì2	
#,å���'D5�ë è åe1(ä;ì,â,äKñ,ðe8 &0è åu3Cå6ð2å65Jë
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Tension

select from set of acceptable

options derived by ITAPlatform
Program 
Manager

Independent 
Technical
Authority

Independent
Safety and QA

Authority

Constructive

Program Manager can only

áS'<â>ã9äKå�æCp98��NçGòEOWPLò � áSR%òNå41@ñFäKñFë;'Dì>5Zì,í(q/ìX�Uå4äKêQì,än* &Lè ä;å4åCî`ôvå4â,â,å��TòNë?ìNì2	
,E8

)sì>5��('D5(â�ë è 'Hêaí ì>ã(5��@ñFë;'<ì>5%'DêZë è å�ê?å�	Då63Cë;'<ì>5�^ë?äKñ,'D5('H59â9Qñ,5��%34ã�	<ë;ã9äKñ�	^ð2å65Jë?ì,äK'D59â�ì,í-ë è ì>ê?å�'D5��('$#E'
�(ã@ñ�	Dê
� è ìm1så4ä;í ì,äKð ò9OQPLò � áSR��Uì,äK+]8¶O5	<ë;'DðhñFë?å�	<I�0ë è å6ê;å�1så4ì,1�	DåkñFë?ë?å6ê?ëeë?ì�ë è å6'DäZñ�� è å4ä;å65(3Cå ë?ì�ë?å63 è 5@'D34ñ�	
ä;å��Nã('<ä;å6ð�å65Vë;êd)JI��9ìN34ã@ð2å65Vë;'H59âk3CäK'Dë;'D34ñ�	/�(ñFë;ñ]71@ñFäKñ,ð�å4ë?å4äKê�7ê?ë;ñFë?å6ð2å65Jë;ê�ñ,5��më è å6'Däd1så4äKê?ì>5@ñ�	Uê;'Dâ>5(ñFë;ã9ä;å
#,å4äK'<í IE'D59âXë è ñFëK�=ì,ä;+ è ñ,êL)så4å65Z1(ä;ì,1så4ä)	DIh3Cì>ð21�	<å4ë?å��v8

:7w�;�w >@QU�6I:~�I=|syK}�M }��a�m}U��Q7~l{
òEOWPLò � áSR è ñ,êÀ3Cä;å6ñFë?å���ñ�ã@5('
�Nã9å�ðhñ,5(ñFâ,å6ð2å65Jëuê?ë?äKã(3Cë;ã(ä;å ë è å4Ij34ñ�	�	-�4ß¨Ä9�&!=�2bÆÅÆÃ&`¶Ã��hÄ9Ã&�Uß�!g�Àì,ä�g	<å6ê;ê
í ì,äKð�ñ�	
	<I��ë è å�b �4!;ßKß��s�Dße�0�Nßd�k��b�Ã6Ã&�U|ÆáS'<â>ã9ä;åkæCp98��2}g8 &Lè 'Hê\ê?ë?äKã(3Cë;ã9äKå�'Dê^ë è åh3Cì,äK5(å4äKê?ë?ì>59å�ì,í=ë è åÉò9OQPLò � áSR
1(ä;ì,â,ägñ,ðÀ8��0å6ê?1sì>5(ê;'<)]'
	D'<ë¨Ih'DêW�@'$#N'��9å��Zñ,ð2ì>59âhë è ä;å4å��('Hê?ë;'D5(3Cë:å65Jë;'<ë;'<å6ê01(ä;ì0#E'
�('H59â2ñhê?IEê?ë?å6ðzì,í73 è å63;+Eê^ñ,5��
)@ñ�	Dñ,5@3Cå6ê48
&Lè år59å�� 3Cì>5(ê?ë?äKã(3Cë;'Dì>5uñ,5��k'D5Eî`ê?å4äd#E'D3Cå@q�	DñFë?í ì,äKð�qAä;ì,â,äKñ,ð h ñ,5(ñFâ,å4ägêQñFä;ådä;å6ê?1sì>5(ê;'D)�	<å^í ì,äWë è å-3Cì>ê?ë�ê;3 è å��(ã�	<å�Eñ,5����Jã(ñ�	H'<ë`I2ì,ívë è åQê è 'D1@êAã(5��9å4äAë è å6'DäU3Cì>5Jë?ä;ì2	�8 & ìdå65@ê;ã9ä;åLë è ñFë=ê;ñFí å4ë`IÉ'Dê=59ì,ëAë?äKñ��(å��aìFBuã@5��9å4ä

3Cì>ê?ë:ñ,5��Zê;3 è å��(ã�	<åW1(ä;å6êKê;ã9ä;å6ê�Jë è ågq7ä;ì,â,ägñ,ð h ñ,5(ñFâ,å4ägê:34ñ,5Zì>5�	<I�ê?å�	<å63CëGí ä;ì>ðÏñXê?å4ëGì,í*ñ,343Cå41(ë;ñF)�	Dåf�(å6ê;'<â>5ì,1(ë;'<ì>5@ê48 &Lè å@c�5��9å41så65��9å65Jë & å63 è 5('D34ñ�	 � ã9ë è ì,äK'Dë`I è ñ,êQë è å-ä;å6ê?1sì>5(ê;'<)]'
	D'<ë¨I�ë?ìÀñF1(1(ä;ìX#,ådë è ì>ê;å-ñ,343Cå41(ë;ñF) 	<å
ì,1(ë;'<ì>5@ê48
&Lè åhë è '<ä��a	<å4â�ì,í:ë è åÉê;ë?ìJì2	='Dêdë è ånc�5��9å41så65��9å65Jë-òEñFí å4ë`I�ñ,5��i�\ã(ñ�	D'<ë¨I � ê;ê;ã(äKñ,5(3Cå � ã9ë è ì,äg'<ë`I,8 &Lè 'Dê

â,ä;ì>ã91�'Dê-ä;å6ê;1fì>5@ê;'<)�	<åhí ì,ä2ñ��(ð�'H5('Dê?ë?å4äK'H59âeë è åuòEOWPLò � áSR½1@ä;ì,â,äKñ,ð ñ,5��mí ì,ä2å65(í ì,äK34'H59â�3Cì>ð�1�	D'Dñ,5(3Cå,8Gc¥ë
'Dê�ê;ë;ñ�Bfå��Ç)JI�å659â>'H59å4å4äKê.�0'Dë è ë è åuñ,ã9ë è ì,äK'<ë`I�ë?ì��Jã9å6ê;ë;'<ì>5�ñ,5���3 è ñ�	
	Då659â,åeë è å�c¥5��(å41få65��9å65Vë & å63 è 5@'D34ñ�	
� ã9ë è ì,äK'<ë¨IÉñ,5��Àë è å�q7äKì,â,äKñ,ð h ñ,5(ñFâ,å4äKê0ì>5Àë è å6'<ä03Cì>ð�1�	D'Dñ,5(3Cåg�Q'<ë è òEOWP:ò � áSRiäKå��Jã('Dä;å6ð2å65Jë;ê48&Lè å5c�5��9å41så65��(å65Vë & å63 è 5('D34ñ�	 � ã9ë è ì,äK'<ë¨I�|�c & � }='DêUä;å6ê?1sì>5(ê;'D)�	<åLí ì,ä:å6ê?ë;ñF)�	D'Hê è 'D59â-ñ,5��Zñ,ê;ê;ã9äg'D59âdñ�� è å4ä?î
å65(3Cå_ë?ìhë?å63 è 5('H34ñ�	vê?ë;ñ,5��(ñFä��(êLñ,5��À1sì2	D'H3CI,8 h ì,ä;årê;1få634'<.]34ñ�	
	<I�Eë è å4Ifç

[ òEå4ë0ñ,5��Àå659í ì,äK3Cå\ë?å63 è 5('D34ñ�	*ê?ë;ñ,5��(ñFä)�@ê
[ih ñ,'D5Jë;ñ,'D5Àë?å63 è 5('D34ñ�	vêKã9)EÁ?å63Cë0ð�ñFë?ë?å4ä0å��E1så4ä;ë;'Dê?å
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Ð9å�
ê;ë;ñFä;ëdË
Ð9âXñFëGë è å5ÖCì>ðmÏfì2Ð(å�ÐVëx	<å�#,å�	sñ�Ð���ÖCì2ÐVëdË�ÐJã�Ë�Ð9ârë è äKì>ã9â è ê�×Nê;ë?å6ð ñ,êKê?å6ð@Ü 	$×�-Ô Ð(ñ�	fñ,ê;ê?å6ð�Ü�	$×�9ñ�Ð��
ê;å6ñ�ë?ä)ËDñ�	Hê�ÍUÎ è ådð�ñFë?å4ä)ËDñ�	vñ�Ð��_ÖCì>ð.Ïsì2Ð9å�ÐJë;ê0ð�ñ0×Zä;å�ÖCå�Ë$#,ådñ�Ð"×Àì,íSë è å_ëZ×"Ï�Ë�Ö4ñ�	pÐ9ì2Ð��(å6ê?ë?äKã�ÖCëdË$#,å\ë?å6ê;ë;ê
êKã�Ö è ñ,ê0ägñ���Ë<ì,â,äKñ&Ï è ×�@ð�ñFâ2Ð(å4ëdË
Ö@Ï]ñFä;ëdË
Ö�	<å�@ñ�Ð��eä;å�Ï(äKå6ê?å�ÐVë;ñFëdË
#,ådë?å6ê?ë;ê�ÍQò-×Nê;ë?å6ð�êQñFäKådñ�	Dê?ìaê;ã9Ü]á?å�ÖCë?å��
ë?ì�ê?ë?ä;å�Ð9â,ë è ë?å6ê?ëdË�Ð9â�ñ�Ð���ì�Ïså4äKñFëdË<ì2Ð(ñ�	Gë?å6ê;ëdË
Ð9â9Í�á9ì,änÖCå4ä;ë;ñ�Ë�ÐÞÖCì>ð.Ïsì2Ð9å�ÐJë;ê���9å6ê;ë?äKã�ÖCëdË$#,åÀë?å6ê?ë;êañFä;å
Ïså4ä;í ì,äKð2å��Zì2Ðeä;å�Ï(ä;å6ê?å�ÐJë;ñFëdË$#,å-ê;ñ,ð.Ï�	<å6ê�Í

ÓAñ�Ö è ì,íSë è å6ê?å�ÖCå4äKëdËÕÔ Ö4ñFëdË<ì2Ðuå�	<å6ð2å�ÐJë;êKËDêK�9å�Ô�Ð9å��yÜ"×y�9å4ë;ñ�Ë
	Då�����9ì]Ö4ã(ð2å�ÐJë?å��kò]Ñ5Ò:ò � á(ÓiäKå��Jã�ËDä;å6ð2å�ÐJë;ê�Í
� ë7ê?ì>ð�å�Ïsì2Ë
ÐJë(Ð9å6ñFäÊë è åGå�Ð��Xì,í@ë è å/Ð(å��iÖCì2Ð@ê?ë?äKã�ÖCëdË<ì2Ð6Ïså4ä)ËDì-��Fã(ê;ã@ñ�	
	$×�	Dñ,ê?ëdË�Ð9âWÔ #,å=ì,ä7ê;ì5×,å6ñFägê�>å�#,å4äd×

ê;ã9Ü]ð�ñFä)Ë
Ð9åÉì�Ü(ë;ñ�Ë
Ð@ê.Ë<ë;êmË
Ð�ËDëdËDñ�	Gò9Ñ�ÒLò � á(ÓâÖCå4ä;ëdËÕÔ�Ö4ñFëdË<ì2Ð�ÍÞÎ è ËHê�Ï@ä;ì-ÖCå6êKêmËDê6#,å4äd×mí ì,ägð�ñ�	Lñ�Ð��iÏ(äKå�ÖCå��9å��
Ü-×�êdÖCäKã9ëdË
Ð"×�ñ�Ð��mñ,ã���Ë<ë�ÖCì2Ð��(ã�ÖCë?å���Ü-×�ë è åaê è Ë$Ï�Ü@ã�Ë
	
�9å4ä�lë è åÉê;ã�Ïfå4ä)#-ËDê)Ë
Ð9âÀñ,ã9ë è ì,ä)ËDë+×�7ñ�Ð���Ô Ð(ñ�	
	
×�{Ü-×¾ñ
ã �p� ò]Ó � ïGå4ä;ëdËÕÔ Ö4ñFëdË<ì2Ð � ã���Ë<ëØÎ*å6ñ,ð»ñ,êKê?å6ð@Ü 	<å��rñ�Ð���	<å���Ü-×\ë è å 8 Î�ÖCåAì,í]ò9ñFí å4ëZ×rñ�Ð����\ã(ñ�	
Ë<ëZ× � ê;ê;ã(äKñ�Ð�ÖCå
ñFëWã �p� ò]Ó � Í�Î è å�Ë
Ð�Ë<ëdËHñ�	 ÖCå4ä;ëdË$Ô Ö4ñFëdË<ì2Ð�ËDêWË
ÐZë è å\å�Ð��Àâ,ägñ�ÐVë?å��kñFëLë è åg\]ñFâhìFÎ�ÖCå4ä�	<å�#,å�	eÍ



ä0�-å$æ�å ù ü l à6ú�çAû���è1é l ü*û�é�ê ùWþ�l½ù çUçUû�� ù è ø õ,÷,õ
±9²'³�´(³«ë ì�í�î+¶{ï�í�î+¶UîZ¶'ðñ·�ò�¸�ï2îº¹/»]í�ï�î+óp¶
� í ë?å4ä^ë è å-ê;ã9Ü@ð�ñFä�Ë
Ð9å_å�ÐJë?å4äKêQë è å@\]å4å4ë�vò9Ñ�ÒLò � á(Ó¡ÖCå4äKëdËÕÔ Ö4ñFëdË<ì2Ð ð-ã(ê?ëWÜså-ð�ñ�Ë
ÐJë;ñ�Ë
Ð9å��eë è ä;ì>ã9â è ë è å�	
ËDí å
ì,ífë è å0ê è Ë
ÏØÍ{Î è ä;å4å:ë?ìJì2	Hê7ñFä;åLã(ê?å��vç*ë è åK�0å4å�ÐVë?ä)×�ïGì2ÐVë?ä;ì2	{|��WÓ=ïW}�q7ä;ì]ÖCå6ê;ê�>ë è åWÑ�Ð(ä;å6ê?ë?ä)Ë
ÖCë?å�� 8 Ïfå4ägñFëdË<ì2Ð(ê
h ñ�Ë
ÐVë?å�Ð@ñ�Ð�ÖCå@�Lå��Nã�Ë<äKå6ð2å�ÐVë;êWïGñFä)��|�Ñ5� 8 h �:ïW}�Ï(ä;ì,â,äKñ,ð�(ñ�Ð��Àë è å_ñ,ã���Ë<ëxÏ(ä;ì,â,äKñ,ð�Í

Î è å@�Lå4å�ÐJë?äd×kï=ì2ÐJë?ä;ì2	�|���Ó=ïK}xÏ(ä;ì]ÖCå6ê;êWÖ4ñFäKå4í ã�	�	$×�ÖCì2ÐJë?ä;ì2	Dê��=ì,ädßÀñ�Ð��eë?å6ê?ëdË�Ð9âm�WË<ë è Ë
ÐZë è åXò9Ñ�ÒLò � á(Ó
Üsì>ã�Ð��(ñFä)×�]ë è ñFëgËDê�]ë è å2ê?ë?ägã�ÖCë;ã9ä;å6ê�lê�×Eê?ë?å6ð�ê�vñ�Ð���ÖCì>ðmÏfì2Ð(å�ÐVë;ê^ë è ñFë\ñFä;å.ÖCä)ËDëdË
Ö4ñ�	�ë?ìÀë è å��GñFë?å4ä;ëdË<â è ë�Ë
ÐEî
ë?å4â,ä)Ë<ëZ×mñ�Ð���äKå�ÖCì0#,å4äd×�Ö4ñ&Ï@ñ&Ü�Ë�	
Ë<ë+×¾ì,í0ë è åeê;ã�Ü@ð�ñFä)Ë
Ð(å�Í�Î è åyÏ@ã9ädÏsì>ê?åaì,í��WÓGïôËDê-ë?ìGÏ(ä;ìX#-Ë
�(åÉð�ñY�9ËDð-ã(ð
ä;å6ñ,ê?ì2Ð@ñ&Ü�	<åkñ,êKê;ã9äKñ�Ð�ÖCåkë è ñFëhë è åkñFä;å6ñ,êy��ËDê;ë;ã9ädÜså�� è ñ�#,å�Üså4å�Ðiä;å6ê;ë?ì,ä;å���ë?ìmë è å�Ë<äaí ã�	
	$×�ÖCå4äKëdËÕÔ@å��¡ÖCì2Ð���Ëcî
ëdË<ì2Ð�Í�Î è å�Ï(ä;ì]ÖCå��(ã9ä;å6ê^ã(ê?å���Ï(äKì0#]Ë
�9åXñ�Ð�Ë��9å�ÐVëdË$Ô]ñ&Ü�	<å�sñ�Ö�ÖCì>ã�ÐJë;ñ&Ü�	<å��ñ�Ð��Tñ,ã���Ë<ë;ñ&Ü�	<ådä;å�ÖCì,ä)� ì,íUë è å6�Uì,ädß
Ïså4ä;í ì,äKð2å���Í

��Ó=ïâÖCì2ÐVë?ä;ì2	�Ï(äKì-ÖCå��(ã(ä;å6ê è ñ0#,åZë è ä;å4åhâ,ì>ñ�	Hê4ç�|�æ0}_ë?ì ðhñ�Ë
ÐVë;ñ�Ë�Ða�=ì,ädß���ËDê)Ö�Ë$Ï�	
Ë
Ð(å�Ü-×�Ë
�9å�ÐJëdË<í�×-Ë�Ð9âÀë è å
�=ì,ädß�ë?ìGÜsåyÏså4ä;í ì,äKð2å���ñ�Ð��më è åeê?ë;ñ�Ð��@ñFä)�(êXë?ìGÜsåÀð2å4ë�5|ºõ2}-ë?ìTå6ê;ë;ñ&Ü�	
ËDê è Ïså4äKê?ì2Ð@ñ�	=ñ�Ö�ÖCì>ã�ÐVë;ñ&Ü�Ë�	
Ë<ë+×�Ü"×
è ñ0#-Ë
Ð(âTë è åÀä;å6ê�Ïsì2Ð(êdË
Ü�	<å�Ïfå4ägê?ì2Ð�Ð9å�	GêdË<â2Ð�ë è å�Ë<ämÐ(ñ,ð2å6êhì2Ð�ë è åÀä;å4å�ÐJë?äd×�ÖCì2ÐVë?äKì2	K�9ì]Ö4ã(ð2å�ÐJë�=ñ�Ð��ö| õ }-ë?ì
ÖCì2	
	<å�ÖCë0ë è å 8 �fÓ¥Ð9å4å��9å��Àí ì,ä0ð�ñ�Ë
ÐJë;ñ�Ë
Ð�Ë�Ð9â.ÖCå4ä;ëdËÕÔ Ö4ñFëdË<ì2ÐØÍ

Î è å=ê?å�ÖCì2Ð��6Ï(ä;ì]ÖCå6ê;ê�,ë è åxÑ5Ð9ä;å6ê?ë?ä)Ë�ÖCë?å�� 8 Ïfå4ägñFëdË<ì2Ð(ê h ñ�Ë
ÐJë?å�Ð(ñ�Ð�ÖCåK�0å��Jã�Ë<ä;å6ð2å�ÐJë;ê7ïGñFä)�3|�Ñ�� 8 h �LïK}
Ï(ä;ì,â,ägñ,ð39Ë
Ð4#,ì2	
#,å6êxÏså4ä)Ë<ì]��Ë
ÖKË
Ð@ê�Ïså�ÖCëdË<ì2Ð(ê=ñ�Ð��Zë?å6ê?ë;ê:ì,í�ÖCä)Ë<ëdË
Ö4ñ�	7Ë<ë?å6ð�êGë?ì2å�Ð@ê;ã9ä;åWë è å�× è ñ�#,å@Ð9ì,ëx�9å4â,ägñ��9å��
ë?ì ñ�Ð�ã�Ð@ñ�Ö�ÖCå�Ï(ë;ñ&Ü�	<å�	<å�#,å�	��@ã9å�ë?ì ã(ê?å�ÊñFâ,å�Êì,ädå�Ð"#]Ë<ä;ì2Ð(ð2å�ÐJë�Í�c=Ð�íÆñ�ÖCë�'Ñ�� 8 h �LïB��Ë
��Ð9ì,ërì,ä)ËDâ2Ë
Ð(ñFë?å
�WË<ë è ò9Ñ�ÒLò � á(ÓKØÜ@ã(ëg�=ñ,ê��9å�#,å�	<ì�Ïså��Të?ìuå��Eë?å�Ð��¾ë è å�ì�Ïså4äKñFëdË
Ð9â�Ö�×]Ö�	<å�ì,íxÑ\ò(ò�¬/�@ßKß�`�®1÷�ønÜ"× ì2Ð9ån×,å6ñFä
Ë
Ð�æ�ù�ú�ù-Í/c¥ë�Ð9ìX�ûÏ(äKì0#]Ë
�9å6ê:ë è årë?å�Ö è Ð�Ë�Ö4ñ�	ØÜ@ñ,êdËHê:í ì,ä5ÖCì2ÐVëdË�ÐJã9å��kã�Ð9ä;å6ê;ë?ä)Ë
ÖCë?å��Àì�Ïså4äKñFëdË<ì2Ðeì,íSêKã9Ü@ð�ñFä)Ë�Ð9å6êGë?ì
ë?å6ê?ëW�(å�Ï(ë è Í

Î è åLë è Ë<ä)�hñ,ê�Ïså�ÖCëUì,ívð�ñ�Ë�ÐVë;ñ�Ë
Ð�Ë
Ð9â�ÖCå4ä;ëdËÕÔ�Ö4ñFëdË<ì2ÐnËDêAë è åQñ,ã���Ë<ë'Ï(äKì,â,äKñ,ð3Í1Ò=å�Ö4ñ,ã(ê?å^ë è åQñ,ã���Ë<ë'Ï(äKì-ÖCå6ê;ê�ËDê
ã(ê?å��aí ì,äGð�ì,ä;åQâ,å�Ð(å4äKñ�	�Ï@ã9ädÏsì>ê?å6êAë è ñ�Ðaê)ËDð.Ï�	$×2ð�ñ�Ë�ÐVë;ñ�Ë
Ð�Ë
Ð9â@ÖCå4ä;ëdË$Ô Ö4ñFëdË<ì2Ð�]Ë<ë/ËDêUÖCì2Ð(ê)Ë
�9å4ä;å���Ë
ÐÉñdê?å�Ï]ñFäKñFë?å
ê?å�ÖCëdË<ì2ÐØÍ

:'ü�;sý CâS6Nmþ�ÿö������£1QUNmS���Q��öIKM6N^CB�.�����WIx£��
ï=ì>ð.Ï 	
ËDñ�Ð�ÖCåy#,å4ä)ËÕÔ�Ö4ñFëdË<ì2ÐÞË
Ð�ò]Ñ5ÒLò � á�ÓBËDêXë?ä;å6ñFë?å��jñ,ê�ñGÏ(äKì-ÖCå6ê;ê��Ð9ì,ëfá;ã(ê?ë2ì2Ð(åeê?ë?å�ÏÝË
Ð�ñGÏ@ä;ì-ÖCå6êKê2ì,ä
Ï(ä;ì,â,ägñ,ð3Í'Î è å5ãQñ0#"×��9å6ð�ñ�Ð��(êAë è ñFëGå6ñ�Ö è ãWñ�#-×�íÆñ�Ö�Ë
	
Ë<ëZ×.Ï@ñFä;ëdË
Ö�Ë$Ï]ñFë?å0íÆã�	
	$×.Ë
Ðhë è å�Ï@ä;ì-ÖCå6êKê�-Ë�Ð�Ö�	Dã���Ë�Ð9â\ë è å
ã(ê?åÉì,íWË
Ð@ê�Ïså�ÖCëdË<ì2Ð�Sê;ã9äd#,å�Ë
	�	Dñ�Ð�ÖCå�Êñ�Ð���ñ,ã���Ë<ë;êdë?ìGÖCì2Ð]Ô@äKð ë è å�Ë<ä-ì0��Ð�ÖCì>ðmÏ�	
ËDñ�Ð�ÖCå�Í � ã���Ë<ë;êdñFä;åÀã(ê?å���ë?ì
#,å4ä)Ë<í�×Éë è ñFëLë è ËDê/Ï@ä;ì-ÖCå6êKêKËDêx�=ì,ädß]Ë
Ð9â9Í'Î è å�×ZñFä;å@ÖCì2Ð��(ã�ÖCë?å��Àå�Ë<ë è å4ä0ñFëxÔ��Eå���Ë
ÐJë?å4äd#Fñ�	DêGì,äW� è å�ÐÀñ�ê�Ïså�Ö�ËÕÔ Ö
ÖCì2Ð���ËDëdË<ì2Ð3ËDêGí ì>ã�Ð��Zë?ìhå��9ËDê?ë:ë è ñFëWÐ9å4å��(êLñFë?ë?å�ÐJëdË<ì2Ð�Í

� ã���Ë<ë;ê�ñFä;åUð-ã�	<ëdËcî+	Hñ�×,å4ä;å��lç�ë è å�×^å��]ËDê;ë*ñFë�ë è å�ÖCì2ÐJë?äKñ�ÖCë?ì,äÊñ�Ð��rê è Ë$Ï"×>ñFä���	<å�#,å�	ºFñFë*ë è åU	<ì]Ö4ñ�	>â,ì0#,å4ä�Ð(ð2å�ÐJë
	<å�#,å�	ºsñ�Ð��kñFë5ãWñ�#-× è å6ñ����Jã(ñFäKë?å4äKê�ÍWÑWêdË
Ð9âhë è ådë?å4ägðmË
Ð9ì2	<ì,â�×Àñ��9ì�Ï@ë?å���Ë�Ðeë è ËDêWÜsìJì�ß�@ä;å6êdÏfì2Ð@êdË$Ü�Ë
	�Ë<ëdË<å6êGñFä;å
ñ,ê;êdËDâ2Ð9å���ë?ìXñ�	
	(ë è å5ÖCì>ð.Ïsì2Ð9å�ÐJë;êUì,ílë è åWêKñFí å4ëZ×nÖCì2ÐVë?äKì2	fê;ë?äKã�ÖCë;ã9ä;åQñ,ê=ê è ì0�WÐ�Ë
Ðhá(Ë<â>ã(ä;ådæ�Ì9Í Ì9Í=ïGì2ÐVë?äKñ�ÖCë?ì,ägê
ñ�Ð��kê è Ë$Ï-×>ñFä)�Zä;å6ê�Ïsì2Ð(ê)Ë$Ü�Ë
	
ËDëdË<å6ê�Ë�Ð�Ö�	Dã��9ågËDðmÏ�	<å6ð2å�ÐJëdË
Ð9â2ê�Ïså�Ö�ËÕÔ@å��uò9Ñ�ÒLò � á(ÓÇäKå��Jã�ËDä;å6ð2å�ÐJë;ê�9å6ê?ë;ñ&Ü�	
ËHê è Ë
Ð9â
Ï(ä;ì]ÖCå6ê;ê?å6êAí ì,ä/ÖCì2ÐJë?ä;ì2	
	
Ë
Ð(âg�Uì,ädß�Nå6ê?ë;ñ&Ü�	
ËDê è Ë
Ð9âfÏ(ä;ì]ÖCå6ê;ê?å6êAë?ì�#,å4ä�Ë<í«×.ÖCì>ð.Ï 	
ËDñ�Ð�ÖCå0ñ�Ð��nÖCå4ä;ëdË<í�×.Ë<ë;ê7ìX�WÐ��Uì,ädß�
ñ�Ð���Ï(äKå6ê?å�ÐVëdË�Ð9âZë è åmÖCå4ä;ëdËÕÔ Ö4ñFëdËDì2Ð 8 �fÓ%ë?ìÀë è åm	<ì-Ö4ñ�	Sâ,ìX#,å4ä)Ð(ð2å�ÐJërìX#,å4äKêdË<â è ërñ,ã9ë è ì,ä)Ë<ë+×�Í.Î è å�Ï@ä;ì-ÖCå6êKê?å6ê
å6ê?ë;ñ&Ü�	�ËDê è å��jë?ìÞ#,å4ä)ËDí«×�ÖCì>ð.Ï�	
ËHñ�Ð�ÖCåTñ�Ð��ñÖCå4ä;ëdË<í�×jë è å�Ë<ä3�=ì,ädß¡Ë�Ð�Ö�	Dã��9å ñÞ�Nã(ñ�	
Ë<ëZ×Çð�ñ�Ð@ñFâ,å6ð2å�ÐVë�ê�×Eê?ë?å6ð3
ê;ã9ä)#,å�Ë
	
	Dñ�Ð�ÖCå��Ë
Ð(ê�Ïså�ÖCëdË<ì2Ð(ê�1�WË<ëdÐ9å6ê;ê)Ë
Ð9â�ÖCä)Ë<ëdË
Ö4ñ�	/ÖCì2ÐJë?äKñ�ÖCë?ì,ä��=ì,ädß |�ÖCì2ÐVë?ägñ�ÖCë?ì,ä��Nã(ñ�	
Ë<ëZ×�ñ,ê;êKã9äKñ�Ð�ÖCåX}�Gñ�Ð��
Ë
ÐJë?å4ä)Ð(ñ�	lñ,ã���Ë<ë;ê�Í
ô�ì-Ö4ñ�	Gâ,ìX#,å4ä)Ð(ð2å�ÐJë2ì0#,å4äKê)Ë<â è ë2äKå6ê�Ïsì2Ð(êdË$Ü�Ë�	
Ë<ëdË<å6êfË
Ð�Ö�	Hã��9åaêKã9äd#,å�Ë
	
	Hñ�Ð�ÖCå�1Ë
Ð(ê�Ïså�ÖCëdË<ì2Ð(ê�Sñ,êKê;ã9ä)Ë
Ð(â��Nã(ñ�	
Ë<ëZ×

ñ�Ð����WË<ëdÐ9å6êKêdË
Ð9â_ÖCä�Ë<ëdË
Ö4ñ�	�ÖCì2ÐVë?äKñ�ÖCë?ì,än�Uì,ädß�7ñ,ã���ËDë;êrì,íLë è å�ÖCì2ÐJë?äKñ�ÖCë?ì,ä�=ñ�Ð���ÖCå4äKëdË<í«×]Ë
Ð9âkë è å��Uì,ädß¾ì,íLë è å
ÖCì2ÐJë?äKñ�ÖCë?ì,äQë?ì�ãQñ0#"× è å6ñ����Jã(ñFäKë?å4äKê�Í



õ,÷ Ì è øWù ç^ú(éAûâä0�-å¡êSü
	Kê ùQý é�� ùQþ é� ùWÿ ç��pé�� ý�ù êÊü/èKè1é�ê�ê ý ü���ê ùWý é^ú���çAû����Gû ùQÿ

Provide oversight through inspections, surveillance, audits,
Local Govenment Oversight Authority

witnessing critical contractor work

Provide final SUBSAFE certification for each submarine
Verify compliance through audits, reviews
Establish and specify SUBSAFE requirements

NAVSEA Headquarters

Contractors and Shipyards

Establish processes to verify compliance and certify their 
Establish processes for controlling work
Implement specified SUBSAFE requirements

work through:
Quality management system
Surveillance
Inspections
Contractor QA witnessing critical work
Internal audits

Certify work to local government oversight authority

Submarines

Certify work of contractor to Headquarters

á(Ë<â>ã9äKå�æ�Ì9Í Ì9ç��Lå6êdÏfì2Ð@êdË$Ü�Ë
	�Ë<ë+× � ê;êdË<â2Ð@ð2å�ÐVë;êWË
ÐZë è ådò]Ñ5ÒLò � á(Ó%ï=ì>ð.Ï�	�ËDñ�Ð�ÖCårï=ì2ÐJë?ä;ì2	*òNë?äKã�ÖCë;ã9ä;å



ä0�-å$æ�å ù ü l�� ú�çAû���è1é l ü*û�é�ê ùWþ�l½ù çUçUû�� ù è ø õ,÷��
Î è åÀä;å6ê�Ïsì2Ð(êdË$Ü Ë
	
Ë<ëdË<å6êrì,ígãQñ0#"× è å6ñ����Jã(ñFäKë?å4äKêmË
Ð�Ö�	Hã��9åZå6ê?ë;ñ&Ü�	
ËHê è Ë
Ð9â ñ�Ð��iêdÏfå�Ö�ËDí«×]Ë
Ð9â¾ò]Ñ5ÒLò � á(Ó�ä;åCî

�Nã�Ë<ä;å6ð2å�ÐJë;ê�]#,å4ä)Ë<í�×]Ë
Ð9â6ÖCì>ð.Ï�	
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Ð9å��eì2Ð�	
Ë
Ð(å�(ë è årå6ð�å4ä;â,å�Ð�Ö�×uð�ñ�Ë�Ð3Ü@ñ�	
	Dñ,ê;ë0ë;ñ�Ð9ß3Ü�	Dì0� êd×Nê?ë?å6ð�íÆã�Ð�ÖCëdË<ì2Ð9å��kñ,ê
Ë
ÐJë?å�Ð��9å���Eñ�Ð��Éë è ågÖCì2ÐJë?ä;ì2	lê;ã9ä;íÆñ�ÖCå6êGíÆã�Ð�ÖCëdË<ì2Ð9å���Ï(ä;ì�Ïså4ä)	
×�Í�Î è ì>ê?ågË
Ðhë è å_ò9Ñ�ÒLò � á(Ó�Ï(ä;ì,â,äKñ,ðÏñFë?ë?ä)Ë
Ü@ã9ë?å



õ,÷,÷ è øWù ç^ú(éAûâä0�-å¡êSü
	Kê ùQý é�� ùQþ é� ùWÿ ç��pé�� ý�ù êÊü/èKè1é�ê�ê ý ü���ê ùWý é^ú���çAû����Gû ùQÿ

ë è ËDêdê;ã�Ö�ÖCå6ê;êdë?ìuë è ån�=ì,ädßa��ËDêdÖ�Ë
Ï�	
Ë
Ð9å�vðhñFë?å4ä)ËDñ�	UÖCì2ÐJë?ä;ì2	º1�9ì]Ö4ã(ð2å�ÐJë;ñFëdË<ì2Ð�Êñ�Ð���ÖCì>ð.Ï�	
ËHñ�Ð�ÖCåm#,å4ä)ËÕÔ�Ö4ñFëdË<ì2Ð
å��Eå4ä)Ö�ËDê?å����@ã9ä)Ë
Ð9â-ë è å@�(å6êdË<â2Ð�9ÖCì2Ð(ê?ë?ägã�ÖCëdË<ì2Ð�@ñ�Ð��Àð�ñ�Ë
ÐJë?å�Ð(ñ�Ð�ÖCå_ì,í1Ñ\ò(ò e �&`hf7!��&` � ��÷ ��� ÍïGñ�Ð�ë è åÉò]Ñ5ÒLò � á(ÓöÏ(ä)Ë
Ð�Ö�Ë$Ï�	<å6ê�Üså�ë?äKñ�Ð(ê?í å4ä;ä;å�� í ä;ì>ð ë è åhðmË
	�Ë<ë;ñFäd×eë?ì�ÖCì>ð�ð2å4ä)Ö�ËDñ�	UÖCì>ð.Ï@ñ�Ð�Ë<å6êdñ�Ð��
Ë
Ð��@ã(ê?ë?ä)Ë<å6ê�iûÎ è åhñ�Ð(ê��=å4ä�	�Ë<å6ê�Ë
Ð�� è × ë è ånÏ(ä;ì,â,äKñ,ð è ñ,ê�Üså4å�Ð�ê?ìeå��så�ÖCëdË$#,åÉñ�Ð��a� è å4ë è å4ärë è å6ê?åaí ñ�ÖCë?ì,ägê
Ö4ñ�Ð�Üsåeð�ñ�Ë
ÐJë;ñ�Ë
Ð9å���Ë�Ð�ì,ë è å4änËDð.Ï 	<å6ð2å�ÐJë;ñFëdË<ì2Ð(êXì,íWë è å3Ï(ä)Ë
Ð�Ö�Ë$Ï�	<å6ê-ð2ì,ä;åeñ&Ï�Ï@ä;ì�Ï(ä)ËDñFë?åZë?ì�Ð(ì2ÐEî`ðmË
	
ËDë;ñFäd×
#,å�ÐNã9å6ê�Í'�Lå6ð�å6ð@Üså4ä�Nì,íØÖCì>ã9äKê?å�Në è ñFë�Ï(ä)Ë$#FñFë?åWÖCì2ÐJë?äKñ�ÖCë?ì,äKêGí ì,äKð¶ë è åWÜ@ã�	
ßdì,ílë è å5ÖCì>ð.Ï@ñ�Ð�ËDå6êAñ�Ð��n�Uì,ädß,å4ägê
Ë
Ð2ë è åWÐJã�Ö�	<å6ñFäUãWñ�#-×�Eñ�Ð��2ë è å�×2ê?å4å6ð�ë?ì�Üså0ñ&Ü�	<å:ë?ì-ê;ñFëdËDê?í�×dë è å^ò]Ñ5ÒLò � á(Ó�Ï(ä;ì,â,äKñ,ð¶ä;å��Jã�Ë<ä;å6ð2å�ÐJë;ê�Í(Î è å
Ï(ä)ËHð�ñFäd×n��Ë��få4ä;å�Ð�ÖCå�ËDêKË
ÐZë è ågÜ]ñ,êdË
Ö^â,ì>ñ�	Dê0ì,í*ë è årì,ä;â>ñ�Ð�Ë$%6ñFëdË<ì2Ð_Ë<ë;ê?å�	<ísÍ
òNì>ð�å\í ñ�ÖCë?ì,äKê0ë è ñFëKÖ4ñ�Ð3ÜsågË
�9å�ÐJëdËÕÔ@å��Zñ,êKÖCì2ÐJë?ä)Ë$Ü@ã(ëdË
Ð9âXë?ì2ë è å_ê;ã�Ö�ÖCå6êKê:ì,íÊò9Ñ�ÒLò � á(ÓK(ð2ì>ê?ë:ì,í�� è Ë�Ö è

ÖCì>ã�	
�yÜså\ë?äKñ�Ð@êd	DñFë?å���Ë
ÐJë?ìhñ2ê;ñFí å4ë+×3Ï@ä;ì,â,äKñ,ð Ë
ÐyÏ@ä)Ë$#FñFë?å�Ë
Ð��(ã(ê;ë?äd×hñFä;å,ç
[ ô�å6ñ��9å4äKê è Ë$Ïeê;ã9Ï�Ïsì,ä;ë:ñ�Ð��3ÖCì>ðhðmË<ë;ð2å�ÐJëLë?ì�ë è å@Ï(ä;ì,â,äKñ,ð3Í

[ih ñ�Ð(ñFâ,å6ð2å�ÐJë.|�ã �{� ò9Ó � }xËDêxÐ9ì,ëWñFí ägñ�Ë
�Zë?ìaê;ñ0×�*�Ð9ì2,m� è å�ÐÀí ñ�ÖCå��_�WË<ë è Ï@ä;å6ê;ê;ã9äKå6êGë?ì�ÖCì>ð.Ï(äKì>ðmËDê?å
ë è åmò]Ñ5Ò:ò � á(Ó Ï@ä)Ë
Ð�Ö�Ë$Ï 	<å6êañ�Ð��"ä;å��Jã�Ë<ä;å6ð2å�ÐJë;ê�Í Î*ì�Ï�ð�ñ�Ð(ñFâ,å6ð2å�ÐJëkñ�	Hê?ìiñFâ,ä;å4å6êeë?ìÝÜfå�ñ,ã���Ë<ë?å��
ë è å6ð�ê?å�	$#,å6êQí ì,ä^ñ�� è å4äKå�Ð�ÖCårë?ìaë è å�Ï@ä)Ë
Ð�Ö�Ë$Ï 	<å6ê=ì,íUò]Ñ�ÒLò � á(Ó"ñ�Ð��eë?ì�ÖCì,ä;ä;å�ÖCë^ñ�Ð4×_�(å�Ô Ö�Ë<å�Ð�Ö�Ë<å6êLë è ñFë
ñFäKå_í ì>ã�Ð���Í

[ ÓUê?ë;ñ&Ü�	
ËHê è ð2å�ÐJëGì,í(Ö�	Då6ñFä0ñ�Ð��3�Lä�Ë<ë?ë?å�ÐÀê;ñFí å4ë+×Àä;å��Nã�Ë<ä;å6ð�å�ÐVë;ê�Í
[ Ó��(ã�Ö4ñFëdË<ì2ÐØ�Ð9ì,ë(á;ã(ê?ëLë?ägñ�Ë
Ð�Ë
Ð9â99��Ë<ë è ×,å6ñFä)	$×Zä;å6ðnË
Ð��9å4äKêGì,íSë è å@Ï@ñ,ê?ë� ÖCì2ÐJëdË
ÐNã(ñ�	pËHð.Ï(ä;ìX#,å6ð2å�ÐVë�fñ�Ð��
Ë�Ð9Ï@ã9ëGí ä;ì>ð 	<å6ê;ê;ì2Ð(êx	<å6ñFä)Ð9å��Ø9ë?ä;ì>ã9Ü�	<å^ä;å�Ïsì,ä;ë;ê�(ñ�Ð��eñ,ê;ê?å6êKê;ð2å�ÐJë;êW�(ã9ä�Ë
Ð9âXñ,ã���Ë<ë;ê�Í

[ Ñ�Ï��(ñFëdË
Ð9âXë è åXò]Ñ�ÒLò � á(ÓÞÏ(äKì,â,äKñ,ð ä;å��Nã�Ë<ä;å6ð�å�ÐVë;êLñ�Ð��Zë è å@ÖCì>ð�ðmËDë;ð2å�ÐVë0ë?ìnË<ëxÏså4ä)Ë<ì]��Ë
Ö4ñ�	
	
×�Í
[ òEå�Ï@ñFäKñFëdË<ì2ÐÀì,í(Ïsì0�=å4äKêLñ�Ð��eñ,ê;êdË<â2Ð@ð2å�ÐVë:ì,í/ä;å6ê�Ïsì2Ð(ê)Ë$Ü�Ë
	
ËDë+×�Í
[ ÓUð.Ï è ñ,ê)ËDêGì2ÐÀä)Ë<â,ì,ä09ë?å�Ö è Ð�Ë�Ö4ñ�	ØÖCì>ð.Ï�	
ËHñ�Ð�ÖCå�(ñ�Ð��3�=ì,ädßy��ËDêdÖ�Ë$Ï 	
Ë
Ð9å�Í
[ 'Wì]Ö4ã(ð2å�ÐJë;ñFëdË<ì2Ð_Ö4ñ&Ï@ë;ã9ä)Ë
Ð9â.� è ñFë:ë è å�×3�9ì�ñ�Ð��3� è ×Éë è å�×y�9ìmË<ë�Í
[ Î è ågÏ@ñFä;ëdË
Ö�Ë
Ï@ñFë?ì,äd×Zñ,ã���Ë<ë/Ï è Ë�	<ì>ê?ì�Ï è ×hñ�Ð��Àë è å\ä;å��Jã�Ë<ä;å6ð2å�ÐJë:í ì,ä0ì�Ü]á�å�ÖCëdË
#,å@�Jã@ñ�	
Ë<ë+×Éå�#]Ë
�9å�Ð�ÖCå�Í
[ � Ï(äKì,â,äKñ,ð�Ü@ñ,ê?å��eì2Ð3�Lä)Ë<ë?ë?å�Ð�Ï(ä;ì]ÖCå��(ã9ä;å6ê�9Ð9ì,ëWÏfå4ägê?ì2Ð(ñ�	
Ë<ëZ×Vî+�(ä)Ë$#,å�Ð�Í
[ ïGì2ÐVëdË
ÐNã(ñ�	Eí å4å��9Ü@ñ�Ö)ß-ñ�Ð��nËDð.Ï(ä;ìX#,å6ð2å�ÐJë�Í
` è å�Ð2ê?ì>ð�å4ë è Ë
Ð9â��9ìNå6ê1Ð9ì,ë'ÖCì2Ð9í ì,äKð½ë?ìdò9Ñ�ÒLò � á(Ó¾ê�Ïså�Öoî
Ë$Ô Ö4ñFëdË<ì2Ð(ê�7Ë<ëWðdã(ê;ë�Üså-ä;å�Ïsì,ä;ë?å��uë?ìyã �p� ò]Ó � è å6ñ����Nã(ñFä;ë?å4äKê^ñ�	<ì2Ð9â��WË<ë è ë è å6Ö4ñ,ã(ê;ñ�	Sñ�Ð(ñ�	$×EêdËDê6|�Ë
ÐEî
Ö�	Hã���Ë
Ð9ârë è åQê�×Eê?ë?å6ðmË�Ö0íÆñ�ÖCë?ì,äKê�}7ì,íØ� è ×mË<ë è ñ&Ï�Ïså�Ð9å���Í(Ó'#,å4äd×,ì2Ð9å\ñFë=å�#,å4äd×n	<å�#,å�	]ì,ívë è åWì,ä;â>ñ�Ð�Ë
%6ñFëdË<ì2Ð
ËHêx�WË
	
	�Ë
Ð9ârë?ìhå��Eñ,ðmË�Ð9å è ËDêGì,ä è å4äLä;ì2	<å�Ë
Ð3ËDë�Í

[ ïGì2ÐVëdË
ÐNã(ñ�	�ÖCå4ä;ëdË$Ô Ö4ñFëdË<ì2Ðeë è ä;ì>ã9â è ì>ã9ë:ë è å�	
Ë<í åWì,íSë è å_ê è Ë$Ï +9Ë<ëKËDêxÐ(ì,ë0ñ2ì2Ð9åCî�ëdËDð�å\å�#,å�ÐVë�Í
[ � Ö�ÖCì>ã�ÐJë;ñ&Ü�Ë
	
ËDë+×añ�Ö�ÖCì>ðmÏ@ñ�Ð4×]Ë
Ð9â2äKå6ê�Ïsì2Ð(êdË$Ü�Ë�	
Ë<ë+×�Í{q*å4ägê?ì2Ð(ñ�	�Ë
ÐJë?å4â,ä)Ë<ëZ×añ�Ð���Ïså4äKê?ì2Ð(ñ�	fä;å6êdÏfì2Ð@êdË$Ü�Ë
	�Ë<ë+×6ËDê
ê;ë?ä;å6ê;ê?å���Í�Î è ågÏ(ä;ì,â,ägñ,ð ËDêx�9å6êdËDâ2Ð9å��Zë?ìhí ì>ê?ë?å4äLå�#,å4äd×,ì2Ð(å��qêWÏ(ä�Ë
�9ågË
ÐZë è å�Ë<äx�=ì,ädß�Í

[ � Ö4ã�	Dë;ã9ä;å^ì,íÊê è ñFä;å��Zä;å6êdÏfì2Ð@êdË$Ü�Ë
	�Ë<ë+×2í ì,ä0ê;ñFí å4ë+×Àñ�Ð��Àë è å-ò]Ñ5Ò:ò � á(ÓiäKå��Jã�ËDä;å6ð2å�ÐJë;ê�Í
[ ò]Ïfå�Ö�ËHñ�	så��fì,ä;ë;ê0ë?ìmÜsåg#-ËDâ2Ë
	Dñ�ÐJëGñFâ>ñ�Ë�Ð(ê?ëWÖCì>ð.Ï 	Dñ�ÖCå�Ð�Ö�×Zñ�Ð��Àë?ì.Ô@â è ëWË<ëx� è å�Ð3Ë<ëKËDêK�(å4ë?å�ÖCë?å���Í



j k l_mVnporq s

c=Ð�ë è åuêdËDðmÏ�	<å4ä6�Uì,ä�	
��ì,íQë è å�Ï@ñ,ê?ë�/Ö�	Dñ,ê;êdË�ÖÉêKñFí å4ëZ×�å�Ð9â2Ë
Ð9å4å4ä)Ë�Ð9â ë?å�Ö è Ð�Ë��Jã9å6êXë è ñFë�í ì]Ö4ã(ê2ì2ÐÞÏ(ä;å�#,å�ÐJëdË
Ð9â
íÆñ�Ë
	Dã9ä;å6ê=ñ�Ð��3Ö è ñ�Ë
Ð(êGì,í/í ñ�Ë�	Dã9ä;åQå�#,å�ÐVë;êW�Uå4ä;å_ñ��(å��Jã(ñFë?å�Í�Î è å�×�Ð(ìm	<ì2Ð9â,å4äLê;ãL)�ÖCåWí ì,ä:ë è å\ëZ×"Ïså6êGì,íSê�×Nê;ë?å6ð�ê
�=å_�Gñ�ÐVëÉë?ì�Ü@ã�Ë
	
���� è Ë
Ö è ñFä;åkê;ë?ä;å4ëdÖ è Ë�Ð9â¾ë è å�	
ËDðmËDë;êXì,í�ÖCì>ð.Ï�	<å��9Ë<ë+× è ã(ð�ñ�Ð�ðmË
Ð��(êhñ�Ð��iì>ã9ä�Ö4ã9ä;ä;å�ÐJë
ë?ìNì2	DêfÖ4ñ�Ð è ñ�Ð���	<å�Í\òNì-Ö�ËDå4ë+×_ËDêWñ�	Dê?ìaå��-Ïså�ÖCëdË
Ð(âÉð2ì,äKå�Ï(äKì,ë?å�ÖCëdË<ì2Ð�í ä;ì>ð�ë è ì>ê?åXä;å6êdÏfì2Ð@êdË$Ü�	<å\í ì,ä5Ïfì,ë?å�ÐJëdËDñ�	
	
×
�(ñ�Ð9â,å4äKì>ã(êLê�×Eê?ë?å6ð�ê�Í
ò-×Eê?ë?å6ð�êrë è å4ì,äd×GÏ(äKì0#]Ë
�9å6ê\ë è åaí ì>ã�Ð��(ñFëdË<ì2ÐaÐ(å�ÖCå6ê;ê;ñFäd×Të?ì�Ü@ã�Ë
	
��ë è åaë?ìJì2	Hê@Ð9å�ÖCå6ê;êKñFäd×Të?ìkê?ë?äKå4ëdÖ è ì>ã9ä

è ã(ð�ñ�Ða	
ËHðmË<ë;ê^ì2Ð��9å6ñ�	
Ë
Ð9â3��Ë<ë è ÖCì>ð.Ï�	Då��]Ë<ëZ×�ÍÀò9Î � h q»ë?äKñ�Ð@êd	DñFë?å6ê�Ü]ñ,êdË
Ö�ê�×Eê?ë?å6ð ë è å4ì,äd×aË
�9å6ñ,ê@Ë
ÐVë?ìkë è å
ä;å6ñ�	Dðzì,í/ê;ñFí å4ë+×eñ�Ð��Àë è ã@êxÏ(ä;ìX#-Ë
�(å6ê:ñ2í ì>ã�Ð��(ñFëdË<ì2ÐZí ì,äLì>ã9äLíÆã9ë;ã9äKå�Í

� êp�9å6ð�ì2Ð(ê?ë?äKñFë?å���Ë�Ð^ë è å'Ï(ä;å�#]Ë<ì>ã(ê�Ö è ñ&Ï(ë?å4ä�,ê?ì>ð�åUË
Ð��(ã@ê?ë?ä)Ë<å6ê è ñ�#,å�Üså4å�Ðg#,å4äd×\ê;ã�Ö�ÖCå6ê;ê;í ã�	�Ë�ÐfÏ(ä;å�#,å�ÐJëdË
Ð9â
ñ�Ö�Ö�Ë
�9å�ÐJë;ê�Í�Î è å�Ñ�Íóò�Í7ÐJã�Ö�	Då6ñFä^êKã9Ü@ð�ñFä)Ë�Ð9å�Ï(ä;ì,â,ägñ,ð ËHê�Ð9ì,ë^ë è å-ì2Ð�	$×uì2Ð9å�Í 8 ë è å4äKêWê?å4å6ð ë?ìyÜså�	
Ë<å�#,ådë è ñFë
ñ�Ö�Ö�Ë
�9å�ÐJë;êLñFä;å^ë è åfÏ(ä�Ë
ÖCåQì,í�Ï(ä;ì,â,äKå6ê;ê=ì,ä:ì,í{Ï(äKì&Ô@ë;ê�Eñ�Ð��Zë è å�× è ñ�#,ågÜså4å�Ð3	<å6ê;êGê;ã�Ö�ÖCå6êKê?í ã�	ºÍt` è ñFëLê;å4å6ð�êGë?ì
��ËDê;ëdË
Ð9â>ã�ËDê è ë è ì>ê;å\å��-Ïså4ä)Ë<å�Ð�Ö�Ë
Ð9â2ê;ã�Ö�ÖCå6ê;ê�ËDêGë è ñFëLë è å�×]ç

[ Î/ñ&ß,ådñhê�×Nê;ë?å6ð�êLñ&Ï�Ï(äKì>ñ�Ö è ë?ìaê;ñFí å4ëZ×3Ë
Ð3Üsì,ë è �9å�#,å�	<ì�Ï@ð�å�ÐVë0ñ�Ð��Àì�Ïså4äKñFëdË<ì2Ð(ê�Í
[ éWñ�#,å6Ë
Ð(ê;ëdË<ë;ã9ë?å��Zñm	<å6ñFä)Ð�Ë
Ð9â.Ö4ã�	<ë;ã9äKå5� è å4ä;å\ë è å�× è ñ�#,ådå��få�ÖCëdË
#,å�	<å6ñFä)Ð�Ë
Ð9âXí äKì>ð å�#,å�ÐVë;ê�Í
[ éWñ�#,å\å6ê;ë;ñ&Ü�	
ËDê è å��hê;ñFí å4ë+×Éñ,ê=ñ�Ï(ä)ËDì,ä)Ë<ë+×2ñ�Ð��Éã�Ð��(å4äKê?ë?ìNì-�hë è ñFëUë è å�Ë<ä�	Dì2Ð9âFî�ë?å4äKð ê;ã�Ö�ÖCå6ê;ê/�9å�Ïså�Ð��(êAì2Ð
ËDë�Í

Î è ËDê�ÜfìNì�ßaêKã9â,â,å6ê?ë;êLñ.Ð9å��Íñ&Ï�Ï(ä;ì>ñ�Ö è ë?ìhå�Ð9â2Ë
Ð9å4å4ä)Ë�Ð9âdí ì,äLê;ñFí å4ë+×Zë è ñFëKÖ è ñ�Ð9â,å6ê:ë è å\í ì]Ö4ã(êGí äKì>ð *=Ï(ä;åCî
#,å�ÐJë0íÆñ�Ë
	Dã9ä;å6ê),Xë?ì�*�å�Ð9í ì,ä)ÖCå@Üså è ñ0#-Ë<ì,ägñ�	vê;ñFí å4ë+×_ÖCì2Ð(ê;ë?äKñ�Ë
ÐJë;ê��,�í ä;ì>ð ä;å�	�ËDñ&Ü�Ë
	
ËDë+×�ë?ì�ÖCì2ÐVë?ä;ì2	eÍ�Î è årñ&Ï�Ï(ä;ì>ñ�Ö è
ËDê/ÖCì2Ð(ê?ë?ägã�ÖCë?å��Àì2ÐÀñ�ÐZå��Eë?å�Ð��9å��Àð2ì]�9å�	fì,í*ñ�Ö�Ö�Ë
�(å�ÐVëKÖ4ñ,ã(êKñFëdË<ì2ÐZë è ñFëKË
Ð�Ö�	Hã��9å6ê=ð2ì,ä;å^ë è ñ�ÐZë è å\ë?äKñ���Ë<ëdË<ì2Ð(ñ�	
ð2ì]�9å�	Dê�>ñ�����Ë
Ð9â^ë è ì>ê?å:íÆñ�ÖCë?ì,äKêAë è ñFëAñFä;åWË�Ð�ÖCä;å6ñ,êdË
Ð(â2	$×@Ö4ñ,ã(êdË�Ð9â\ñ�Ö�Ö�Ë
�9å�ÐJë;ê7ë?ì]�(ñ�×�Í1c¥ë7ñ�	
	<ìX�0êÊã(êÊë?ì@�(å6ñ�	]�WË<ë è
ð-ã�Ö è ð2ì,ä;åfÖCì>ð.Ï�	Då��hê�×Nê;ë?å6ð�ê�Í;` è ñFëxËDêAê;ã(ädÏ(ä)ËDê)Ë
Ð9â�ËDêAë è ñFëGë è åQë?å�Ö è Ð�Ë
�Nã9å6ê=ñ�Ð��aë?ìJì2	Dê/�9å6ê)ÖCä)Ë$Üså��nË
Ð�qSñFä;ë
õ ë è ñFë0ñFäKågÜ@ã�Ë
	<ë=ì2Ðkò]Î � h qiñ�Ð�� è ñ�#,å@Üfå4å�ÐÀñ&Ï�Ï�	
Ë<å��yË
Ð�Ï(äKñ�ÖCëdË�ÖCå\ì2ÐÀå��Në?äKå6ð2å�	$×yÖCì>ð.Ï�	<å��Àê�×Eê?ë?å6ð�ê è ñ0#,å
Üså4å�ÐÀå6ñ,êdË<å4ä0ë?ìhã(ê?å_ñ�Ð��uðdã�Ö è ð2ì,ä;årå��få�ÖCëdË$#,ådë è ñ�ÐÀë è årì2	
�Zì2Ð9å6ê�Í

8 ë è å4äKêW��Ë
	
	ØËDðmÏ(ä;ì0#,ådë è å6ê?å@Ô@äKê?ëQë?ìJì2	DêWñ�Ð��kë?å�Ö è Ð�Ë
�Jã(å6ê�Íu` è ñFë5ËHêWÖCä)Ë<ëdË�Ö4ñ�	{ËDê0ë è å-ì0#,å4äKñ�	
	{Ï è Ë�	<ì>ê?ì�Ï è ×
ì,ívê;ñFí å4ë+×hñ,êGñrí ã�Ð�ÖCëdË<ì2Ð�ì,í �R� `�b�! � � Í�Î è ËDê'Ï è Ë
	<ì>ê;ì�Ï è ×6ËDê�Ð9ì,ë�Ð9å��rç�c¥ëUê;ë?å6ð�êAí ä;ì>ð�ë è åWÏ@ä;å6êdÖ�Ë<å�ÐJëAå�Ð9â2Ë�Ð9å4å4äKê
� è ì�ÖCä;å6ñFë?å��uò-×Eê?ë?å6ðzòEñFí å4ë+×añFí ë?å4äv`Tì,ä)	
�w`�ñFäxcdc'Ë
Ðaë è å^ðmË
	
Ë<ë;ñFä)×-ñ0#-ËDñFëdËDì2ÐÉñ�Ð��nÜ@ñ�	�	
ËDê?ëdË
Ö0ðmËDê;êdË�	<åK�9å4í å�Ð(ê?å
ê�×Eê?ë?å6ð�ê�Ít` è ñFëSë è å�×�	Hñ�Ödß,å���ñ�Ð���� è ñFë��=å è ñ0#,åxÜfå4å�Ð è Ë�Ð��9å4ä;å���Ë
Ð-ì>ã9ä(Ï(ä;ì,â,ä;å6ê;ê(Ü-×�Ð(ì,ë è ñ�#]Ë
Ð9âgËDê/ñ\ð2ì,ä;å
Ïsì0�=å4ä;íÆã�	Eñ�Ö�Ö�Ë
�9å�ÐJëUÖ4ñ,ã(ê;ñ�	
ËDë+×dð�ì-�9å�	Eë è ñFë7ð�ñFëdÖ è å6êAë?ì-�@ñ�×c�qêUÐ9å���ë?å�Ö è Ð9ì2	<ì,â�×2ñ�Ð��2ê?ì]Ö�ËDñ�	9�9ä�Ë$#,å4äKê�ÍÊò]Î � h q
Ï(ä;ìX#-Ë��9å6êÊë è ñFë�Í'Ñ�Ïsì2Ð�ë è ËDê7í ì>ã�Ð��(ñFëdË<ì2Ðhñ�Ð���ã(êdË
Ð(â_ê�×Nê;ë?å6ð�êAë è å4ì,äd×�-Ð(å��Çð2ì,ä;å�Ïsì0�=å4ä;í ã�	 è ñ&%6ñFä)�añ�Ð(ñ�	$×EêdËDê�
�9å6êdËDâ2Ð�]ê�Ïså�Ö�ËÕÔ�Ö4ñFëdË<ì2Ð�@ê�×Eê?ë?å6ð�å�Ð9â2Ë
Ð9å4å4ä�Ë
Ð9â9@ñ�Ö�Ö�Ë
�(å�ÐVëRxYË
Ð�Ö�Ë
�9å�ÐJëQñ�Ð(ñ�	$×EêdËDê�(ì�Ïså4äKñFëdË<ì2Ð(ê�fñ�Ð��uðhñ�Ð(ñFâ,å6ð2å�ÐJë
ë?å�Ö è Ð�Ë
�Nã9å6êKÖ4ñ�Ð�Üsåg�9å�#,å�	<ì�Ïså��Àë?ìhå�Ð9â2Ë
Ð9å4å4ä0ñhê;ñFí å4äW�Uì,ä)	���Í

h ã9å�	
	<å4ä5Ë
Ð¾æ�ù�ú ÷ �(å6êdÖCä)Ë$Üså��kò-×Eê?ë?å6ð òEñFí å4ë+×kñ,ê�*�ì,ä;â>ñ�Ð�Ë
%4å���ÖCì>ðhð2ì2Ð ê?å�Ð(ê?å�,y>cæ-! ÷3@ Í5c è ì�Ïsårë è ñFë5×,ì>ã
è ñ0#,å-í ì>ã�Ð��kë è ñFëWë?ìyÜfå-ñhâ,ìNì]���(å6êdÖCä)Ë$Ï(ëdËDì2ÐÀì,í7ë è å6ÖCì2ÐVë?å�ÐJë;ê\ì,í7ë è ËDêWÜsìNì�ß Í�csÐ�Ö�	<ì>êdË�Ð9âncLäKå6ðmË
Ð��_×,ì>ãkì,í
ë è å\ñ��(ð2ì2Ð�Ë<ëdË<ì2Ð�Ü"×nÒ=å4ä;ë?ägñ�Ð��3�0ã(êKê?å�	
	�ç 8 �z� �-���;��b�ø � �9b��2�&ª���`�b��]!E�(��÷f�S�|{���� ¦mb � ¤��g�]`9÷���b��«÷«�§¦��«`-����¤��9bU�m�S� �F�
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õ ù�! è øWù ç^ú(éAûâä0�-å¡êSü
	Kê ùQý é�� ùQþ é� ùWÿ ç��pé�� ý�ù êÊü/èKè1é�ê�ê ý ü���ê ùWý é^ú���çAû����Gû ùQÿ

��`��(ø}� � ø��4�&ª���`�b��]!O�~�«÷@�&��� � �V�)�3b � be�3{��6��`�¦W� � ! < ��b'�;���«����÷g÷§�-!E��b � ¤��@÷�ø � !�bZ>cæ öF÷ �ÏpÍUõEæ @ Í



� l�� m_lVn�op����k ���

>cæ @ �Qã(ê;ê?å�	�	fôUÍ � Ödß,ì��(Í�Î*ì0�GñFä)�(ê0ñ2êd×Nê?ë?å6ð ì,í/êd×Nê?ë?å6ðhêKÖCì2Ð�ÖCå�Ï(ë;ê�Ív�a�&` �0�}� < ��`�b e � ����` � ��væ ö |�æ,æ0}gç ú�úEæR�
ú ö æ&�d>ã�	
×kæ�ù ö æ&Í

> õ @ � å4ä;ì2Ð(ñ,ã(ëdË
Ö4ñ�ï/Ë$#]Ë
	Êì,íLë è å3�0å�Ï@ã9Ü�	
Ë�ÖXì,íWï=ì2	<ì>ð�Ü�ËDñ]Í ��� ù�ú � ïGñ�	
Ë � Ö�Ö�Ë��9å�ÐVë.�0å�Ïfì,äKë�ÍTòNå�Ï@ë?å6ð@Üså4ä
æ�ù�ù�ú-Í

> õ�@ � Ë<äLá9ì,ä�ÖCå-ò-Ï@ñ�ÖCå�'fË$#]ËDêdË<ì2ÐØÍ e ¦Y÷§b�� < e �=�F��b�¦^�@��` �4¤ ��� {K� � !@b�øL� 81� P��L�«÷R��b�� � `��a��` ���}��!�ÍAòL'fq æ�õ ö îKæ&
dVñ�ÐJã@ñFäd×�æ�õ-/æ�ù ÷>ö Í

> Ì @ � Ë<ä)ÖCägñFí ë � Ö�Ö�Ë
�9å�ÐJë.csÐ"#,å6ê?ëdË<â>ñFëdËDì2Ðjï=ì>ð�ðnËDê;êdË<ì2ÐØÍ � ËDä)ÖCäKñFí ë � Ö�Ö�Ë
�(å�ÐVë.c=Ð4#,å6ê;ëdË<â>ñFëdË<ì2ÐÞ�0å�Ïfì,äKënù�útî � Í
h Ë
Ð�ËHê?ë?äd×hì,í(Î*äKñ�Ð(ê�Ïsì,ä;ë��dVñ&Ï@ñ�Ð�væ�ù�ù�ú

> ��@ dVñ,ð2å6ê�o6Í � Ð��(äKã(ê�Í � Ë<ä)ÖCäKñFí ë � Ö�Ö�Ë��9å�ÐVëgc=Ð"#,å6ê?ëdË<â>ñFëdË<ì2Ð�ÒUì>ñFä����Lå�Ïsì,ä;ë4ç�Ñ�Íóò�Í � äKð�×�ÑWéLîZú�!�Ò/	Dñ�Ödß
éWñ��WßZéQå�	
Ë
ÖCì�Ï@ë?å4äKê ÷>ö îZõ�ú�!�!�!Zñ�Ð�� ÷,÷ îZõ�ú�!2ú�!]Í_'Wå�Ï@ñFä;ë;ð2å�ÐJë0ì,ít'Wå4í å�Ð@ê?å�bd>ã�	$×kæ õ /æ�ù�ùYÌ9Í

> ú @ h ñFä)Ö�ËDñ � Ð9â,å�	
	ºÍ�JpøL��J�!��9b�ø��4¤ � �]bUb�øL���@!§�2� 9;��<�= �&`�����÷��1� � ��JpøL��¦K�~� � �-�«ª��f�-÷f�&`��N�yø]��b'b � � �
8 ¤ � �9bV��be¯��0ñ�Ð��(ì>ðzé0ì>ã@ê?å� õ�!�! � Í

> ö�@ � Ð9ì2Ð"×Nð�ì>ã(ê�Í � ð2å4ä�Ë
Ö4ñ�Ð � Ë<ä)	
Ë
Ð(å6ê0ì2Ð�	
× ö�� " ä;å6êdÏfì2Ð@êdË$Ü�	<årí ì,ähæ�ù�ù � ïGñ�	
Ë1ÖCäKñ,ê è Í � Ë<ä)	
Ë�Ð9å@c=Ð��(ã(ê;ë?äd×
c=Ð9í ì,äKð�ñFëdË<ì2ÐØ�d>ã�Ð9å2æ � 7õ�!�!�!]Í

> ÷�@ � Ð9ì2Ð"×Nð�ì>ã(ê�ÍUÑ\ò(òÀò]ÖCì,ädÏ Ë<ì2Ða|�ò(ò]ã0î �,÷ ù2}�ÍZ`�Ë$ß]Ë$Ïså���ËDñ]Í
> ù @ ��Ë
Ö è ñFä)� � ä)Ð9ì2	���Í 8 ¬/���&�z��be�2b��«ª�� 9;��<�= ��!=��b���ª�� 8 ` �&�k¦X÷���÷ � � e J 8 �D� �&` � e ¨ 8 ����` 8 J��^¨ �R� �]!§�

!E��` � � 6 `�ª��§÷§b��$�4�2b�� � `�Í h ñ,ê?ë?å4äKêWÎ è å6êdËDê�9ô*ã�Ð��3Ñ5Ð�Ë$#,å4äKêdËDë+×�]ò-�=å��9å�Ð��dVã�Ð9å�æ-!�!2ù-Í
>cæ-! @ `ÉÍ���Í � ê è Ü-×�Í 8 ` 6 `�b�! � �&� � b�� � `�b ��9 ¦4¤���!�`c��b�� � ÷�ÍAô�ì2Ð��9ì2ÐlçUï è ñ&Ï@ð�ñ�ÐÀñ�Ð��uéQñ�	
	esæ�ù � ú-Í
>cæ,æ @ `ÉÍ���Í � ê è Ü"×�ÍGq7ä�Ë
Ð�Ö�Ë$Ï�	Då6ê\ì,í0ë è åZê?å�	<í î�ì,ä;â>ñ�Ð�Ë
%�Ë
Ð9âkêd×Nê?ë?å6ð�Í�Ë�Ð�é�Í � ì2Ð�á(ìJå4äKê;ë?å4ä�ñ�Ð��io6Í�`öÍV�fì�Ï@í

| å��@ê�Í }u�/!���` � � = � �§÷ � � e ��� ����¨/!��"�&`¡� ¢���b�� � `��q/å4ä;â>ñ,ð2ì2Ð�/æ�ù�ú�õ-Í
>cæ�õ @ �0ì�Üså4ä;ë1Ñ@Í � ×JäKå6êÊñ�Ð��.q7äKñ��(å4å�Ïmz.Í��Lì è ñFë?â2ËºÍ Ò è ì�Ï@ñ�	�ç*ô�å6ê;ê?ì2Ð(êSí ì,äÊë?å�Ö è Ð9ì2	<ì,â2Ë
Ö4ñ�	��(å�Ö�ËDêdË<ì2ÐEî`ðhñ&ß,å4äKê�Í

Jc� � ø4` � � � �2¦0��` e �F� ����b�¦&7ùNçDæ�ù��4Ì � /æ�ù ÷>ö Í
>cæ õ�@ � ê;ê?ì]Ö�ËDñFë?å�� q7ä;å6êKê�Í ïGñ�	�Ë�ï=äKñ,ê è ïGñ,ê?å 8 #,å4ä;ë;ã9ä)Ð9å��ØÍ ï/ÒLò Ð(å��0ê�£d>ã�Ð9å æ�ú- æ�ù�ù�ù

| è ë?ë�ÏvçSx�xX�K�W��Í�Ö4ê�Ü�Ð9å��Qê�Í�ÖCì>ðwx�ê?ë?ì,ä)ËDå6êRxNæ�ù�ù�ù¤x3!2ú¤xNæ�ú#xX�=ì>ä)	
�bx�ðhñ�Ë
Ð � æ,æ�ú�ú-Íqê è ë;ðm	«}�Í
>cæ�Ì @ ô{ËDê;ñ�Ð�Ð(åfÒGñ�Ë
Ð"Ü(ä)Ë��9â,å�Í(c¨ä;ì2Ð�Ë<å6ê=ì,í � ã9ë?ì>ð�ñFëdË<ì2ÐØÍUË
Ð¥d,å�Ð(êx�Qñ,ê;ð-ã(ê;ê?å�Ð��z_å�Ë<ë è '^ã�Ð�Ö4ñ�Ð�(ñ�Ð��Dd>ñ�Ö��Nã9å6ê

ô�å�Ï�	DñFë.|�ÓU�(ê�Í }�§¦K���¨Jb� � ø4` � � � �2¦��&` �0�g� < �&`G/!§! � !§�Ï@ñFâ,å6ê�õ ö æoîZõ ÷,õ td,ì è Ð©`�Ë
	<å�×hª òNì2Ð(ê��ãQå��
«7ì,ä)ß]çWæ�ù ÷>ö Í

õ ùEæ



õ ù�õ 	 � 	/� � ���Gû ù ç ø �
>cæ ��@ Ó��9�GñFä)�yÒ=ñ�Ö è å�	
�9å4ä:ñ�Ð��yãWñ�Ð�Ö�×aô�å�#,å6ê?ì2Ð�Ít'Wå6êdÖCä)Ë$Ü�Ë�Ð9âdñ�Ð���Ï(äKì�Ü�Ë
Ð9â@ÖCì>ðmÏ�	<å��aê�×Eê?ë?å6ð°Üså è ñ0#-Ë<ì,ä�ç �

â,ägñ&Ï è Ë
Ö4ñ�	Êñ&Ï�Ï@ä;ì>ñ�Ö è Í 8 ª��º��b�� � ` e ���-��b�¦ 9;� `��F��!E��` � ��ÊòNì]Ö�Ë<å4ë+×�ì,í � ã9ë?ì>ð�ì,ëdË$#,ånÓUÐ(â2Ë
Ð9å4å4äKê�*òEå6ñFë?ëd	<å�òEå�Ï(ë?å6ð@Üså4ä�õ�!�!9æ&Í
>cæ�ú @ � 	
Ë
Ð@ñ�ÒGñ�Ö�ËDãØ{z_ñFë è 	Då4å�Ð���Í*òEë?äKñFë?ë?ì2Ð�Sñ�Ð���ò è å�Ë�	Dñyq{Í{Ò=ã(ädß,å�Í¬JpøL��f7�9b��]!E� � �~�@!��2� e �=�F��b�¦¤�g�x! � �

<g� b���`"�G�&`���x! � b�� � b���`"�Gb�ø,�~�~�d���kb�ø � �mb�ø,�^�/��¤��z� � Í6csÐ(ê;ëdË<ë;ã9ë?å2ì,í h å���Ë
Ö�Ë
Ð9å�pãWñFëdË<ì2Ð(ñ�	 � Ö4ñ��9å6ðnË<å6ê
qAä;å6ê;ê�,`�ñ,ê è Ë
Ð9â,ë?ì2Ð�b'�ÍóïfÍ$ õ�!�! ö Í

>cæ ö�@ dVñ,ð2å6ê � Í�ÒGñ&ß,å4än|�ï è ñ�ËDä§}�Í�Î è å��0å�Ïfì,äKë0ì,í7ë è å6Ò/qñÑ�Íóò�Í��0å�Ô Ð9å4ä)ËDå6êKc=Ð��9å�Ïså�Ð��9å�ÐJë^òEñFí å4ë+×��Lå�#]Ë<å��
qSñ�Ð9å�	eÍVd>ñ�ÐNã(ñFäd×3õ�!�! ö Í

>cæ ÷�@ '^ñ0#-Ë
�6ÒGñFäKê?ë?ìX��>ô�ñ,ã(äKñ1'WìNì-��¤dVñ,ð2å6ê(og	Dñ�Ð9%�VòNë?å�Ï è ñ�Ð�Ë<å=òEñ,ã�	e�ñ�Ð��@c¥ñ�Ð�ÑQädÜ�Ë
Ð(ñ]Í"�Lå4â>ã�	DñFë?ì,ägê*á(ñ�Ë�	<å��
ë?ì � ���9ä;å6êKê���ËDê�ß3Ë
Ð 8 Ë
	p��Ë<âZá(ñ�Ë
	cî¥òEñFí åK'Wå�#]Ë
ÖCå�Ígã0å��®«7ì,ädß�ÎKËDð2å6ê��ãQå��®«7ì,ädß_ÓU��Ë<ëdË<ì2Ð��d>ã�Ð9å6õEæ&
õ�!9æ-!]7qSñFâ,å � æ&Í

>cæ�ù @ '�Í � ÍYÒ=å4ä)Ð@ê?ë?å�Ë
Ð_ñ�Ð���q�Í�`öÍYãQñ,ê è Í-�÷�÷-��` b����&� ÷ � ����÷§¦ � ø � � � �2¦YÍ-Ò=ì>ê?ë?ì2Ðlç*éQì>ã9â è ë?ì2Ð h Ë*¯�Ë�Ðdï=ì>ð.Ï@ñ�Ð"×�
õ�!�! � Í

> õ�! @ ô*ã��9�WËDâ�Ò=å4ä;ë;ñ�	Dñ�ÐL�7×�Í'oWå�Ð9å4äKñ�	vò-×Eê?ë?å6ð�êxÎ è å4ì,äd×]çÊá9ì>ã�Ð��(ñFëdË<ì2Ð(ê�L'Wå�#,å�	<ì�Ï]ð2å�ÐVë�(ñ�Ð�� � Ï�Ï�	�Ë
Ö4ñFëdË<ì2Ð(ê�Í
o6Í�Ò=äKñ&%�Ë
	
	<å4ä0]ãQå��°«7ì,ä)ß �æ�ù�ú�ù-Í

> õEæ @ ï è ñFä)	<å6ê5Ò/Ë
	
	
Ë
Ð(â>ê�Í 8 ª�����b�� � ` 8 �]b ��< �2b�� � `c��JpøL� e �)�&! � ø6� � !m����� < �&`�� 9 ��`�b���!O�)� 8v=¤= ! � � � ø"Í-ï/�Lï
qAä;å6ê;ê�væ�ù�ù�ú-Í

> õ�õ @ `�Ë
	
	�ËDñ,ð°ÒUì,â>ñFä���Í�JpøL�I±Kø ��= �&�uJ9!����}�)�&¦&ÍZ`Tå6ê?ë�#]Ë<å��Éq7ä;å6ê;ê��ÒUì>ã�	
�9å4ä�]ï=ì2	Dì9Í$væ�ù ÷ ù-Í
> õ õ�@ ��Ë
Ö è ñFä)�mï5Í�Ò=ìJì,ë?å�Ð²d,ä0Í*ñ�Ð���ò]ËDð2ì2Ð��0ñ,ð2ì9Í_Î è å��9å�#,å�	Dì�Ï@ð2å�ÐJërì,í0ê�×Eê?ë?å6ð�êdå�Ð9â2Ë
Ð(å4å4ä)Ë
Ð9â9Í 6 U�J�!��&`9÷�� � b�� � `9÷ � ` 8 ��! � ÷ = � � �.�&` �mx��� � b�! � `¡� � e ¦Y÷§b�� < ÷§ � Ó=òJîZõ�!�|�Ì"}gç õ !2ú�� õ !2ù-§dVã�	$×�æ�ù ÷ Ì9Í
> õYÌ @ Ò5ÍKÒ=ä;å è ð�å4ä�Í³'5×-Ð(ñ,ðnË
Öy'Qå�Ö�ËHêdË<ì2Ð h ñ&ß]Ë
Ð9â9ç�éWã(ð�ñ�ÐÍï=ì2ÐJë?ä;ì2	Wì,íXï=ì>ð.Ï 	<å��"ò-×Eê?ë?å6ð�ê�ÍBÒUì>ê;ë?ì2Ðlç

éQì>ã9â è ë?ì2Ð h Ë*¯�Ë�ÐÀïGì>ð.Ï@ñ�Ð"×� õ�!�! � Í 8�� be�^��÷§¦ � ø � � � �¤� � �& � ì2	eÍ ÷ æ&�Ï�ÏØÍ�õEæ,æR�-õYÌ(æ&Sæ�ù�ù�õ-Í
> õ ��@ h ñ�	
ÖCì2	Dð�d9ÍØÒ=ä;ìNì�ß,å6ê�Í�éQã@ð�ñ�Ð í ñ�ÖCë?ì,ägê@Ë
Ð�ë è åm�9å6ê)Ë<â2ÐTñ�Ð�� ì�Ïså4äKñFëdË<ì2ÐTì,í=ä;å6ñ�ÖCë?ì,ä-ê;ñFí å4ëZ×Tê�×Nê;ë?å6ð�ê�Í

c=Ð'^ñ�#]Ë
�Zô'Í(ò]Ë
	
	Dê�Nï5Í�q�Í}`Tì2	DíZ(ñ�Ð�� � Ë$#-ËDå�Ð�Ò5Í(ò è å�	Dñ�Ð(êdß-ËºJå���Ë<ë?ì,äKê� 8���� ���#��`�bU��b�Jpø4!O�R���y����� 6 ÷��$�&` �¤�Jpø,�I�g� < �&`h�(� < ��`�÷R� � `9÷��Ï@ñFâ,å6êræ ��� �]æ�ú�!]�`Tå6ê?ë�#]Ë<å��öqAä;å6ê;ê��Ò=ì>ã�	��9å4ä�]ï=ì2	<ì9Í$væ�ù ÷ õ-Í
> õ�ú @ �0ì�Ü�Ü�Ë<åmÒ=ä;ìX�WÐ�ñ�Ð���oWä)Ë*)�ÐGqSñ�	Dð�å4ä�Íg`Tì,ädß,å4äKêdì2ÐN'WìNì>ð2å�����Ë<â � ì2Ë
ÖCå���ï=ì2Ð�ÖCå4ä)Ð�ñ&Üsì>ã9ëdò9ñFí å4ëZ×�Í

¦~���µ´ � !R{DJ§� < ��÷��qSñFâ,å � æ&bdVã�	$×�õ�õ-7õ�!9æ-!]Í
> õ ö�@ ÒGã�Ð��9å6ê;ê?ë?å�	
	Då-íÆã9ä_á(	Dã9â>ã�Ð9í ñ�	�	Dã�ÐJë?å4äKê;ã�Ö è ã�Ð(â9Í�csÐ"#,å6ê?ëdË<â>ñFëdËDì2Ð��Lå�Ïsì,ä;ë�ÍnoWå4ägð�ñ�Ð�á9å��9å4ägñ�	UÒGã9ä;å6ñ,ãTì,í
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Ë*��Ö�Ú�Ý�Ð¡Ô '�ÍZè5ÜbØOÙOà|ÖFãïÔ�Í�è�×Eð¤Ý�Ð�ËJI�Ë
Ð¡ðDàQß�×^í�Ë�ð¤í¹×EÖFã
Ë Ý&Ü�Ëïã
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Ö-Ý�ÙdË�ß2Ð�Ë
ÐNÙEí¡Ö0ò5Ð�Ë ÞgÝ�ãVÝ�Ð¡Ô¬ÙEí,Ö
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Ë�Ö�Ð�Ö�Ö�Ë
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ÙEí,ÖIí¡ÝOIFÝ�×�Ô¥ã ÖFÝ�Ô��b�,ð

ÙOßwÝH�hÝH��� Ô,Ö'�}Ù1ÝH�¡Ôk, º;.uí¡ÝOIFÝ�×�Ô¥Ö�ó-��ß¤ØEÓ,×EÖIß�×�Ô¡Ó,×�Ý�Ù���ß;�e�
» ��¼ ¸/� �½(¡×EÖ-ÖFÔ,ß¤Þ\àQ×Eß¤Þ\ÝH���ïÔ,Ö'�#ÙEØf,�ã�ß¤ØEØ_Ö-Õ�Ö'�}ÙEØW.W�
» �e� �^¸-¾¿» ��¼ ¸/� �TÀ �5Á����5¸/¸ � ���5Á �uí¡Ö¹Ø�¥LØOÙOÖFÞÇÖ'�,ð;�b�,Ö-Ö-×����,ðT�¡×Eß-��ÖFØEØOÖFØ©Ó¡ØOÖFÔ�ÙOßm�¡×EÖ-Õ�Ö'�}ÙDÝH��� Ô,Ö'�}ÙEØ>·/¥

�ïÔ,Ö'�#Ù�� àN¥-�b�,ð�ÝH�¡Ô¹ÖFãb� Þ��b�¡Ý�Ù��b�,ð¥ß�×P��ß;�}ÙO×Eß¤ã ãb���,ðhí¡ÝOIFÝ�×�Ô�Ø�UÂ�ß�ÙOÖwÙEí�Ý�Ù~í¡ÝOIFÝ�×RÔ¡Ø�Ý�×EÖ��,ß�Ù~ÙEí,ÖØEÝ�Þ^ÖÝ�Ø
à�ÝH� ã Ó¡×EÖFØÃ,Ô,ÖFÝ�ãb�b�¡ð~Ü���ÙEíàQÝH�ïã Ó,×EÖFØ�� Ø_Ó�ØEÓ¡Ý�ã ãJ¥�ÙEí,Ö��¡×Eß�Õo������ÖIß�à§×�ÖFãb� ÝO·�� ã���ÙY¥^Ö'�,ð;���,Ö-Ö-×��b�,ð:�
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è)�¥ò��¡×�� ã âOÑ Ú�é'ÒHÒHÒ&ÚcÝ�Ù(é'º&ì âOÑ�ÓDÔ �IÚ¡ÝP�K��ÙEÝH�ôc�ÖÕVá â ºE·cß&ß¤ØOÙOÖ-×_ÖFö&Ó��J����ÖFÔ0Ü!��ÙEíÝwëvÖ'�#ÙEÝ�Ó,×���ëVá�é�§gÓ:����Ö-×
ØOÙEÝ�ð�Ö�ÜvÝ�Ø¥ã Ý�Ó����Rí,ÖFÔ à|×Eß¤Þ ëvÝO��ÖaëvÝH�¡Ý�Õ�Ö-×�Ý�ã �½�uí,ÖyÞE� Ø�Ø���ß;� Ü�Ý�Ø0ÙOß`��ã ÝH��ÖyÝ çU�ïã ØOÙEÝ�×Oá â ØEÝ�ÙOÖFã ãb� ÙOÖ>�b�}ÙOß
ð�Ö-ß¤Ø�¥-����í¡×Eß;�,ß¤Ó¡Ø�ß�×�·���Ù�7ç>� ã ØOÙEÝ�×E�ïØgÝ�×%ß;���#Ù�ØEÖ-×EÕo����ÖFØgØEÝ�ÙOÖFã ãb� ÙOÖV��ß¤ÞgÞKÓ����b�-Ý�Ù���ß;�¡Ø^Ø�¥&ØOÙOÖFÞpÙEí¡Ý�ÙE�¡×�ß�Õ-� Ô,ÖFØ
ØOÖ'�-Ó,×�Ö�Úo×OÝ�Þ�á�×�ÖFØ�� ØOÙEÝH�}Ù-Ú�ÜVß�×Rã Ô,Ü!� Ô¡Ö9��ß¤ÞgÞ~Ó����b�-Ý�Ù���ß;��Ø�ÙOß¥Þ^Ö-Ö-ÙIÜvÝ�×EÙ�� ÞgÖK×EÖFö&Ó���×�ÖFÞ^Ö'�#ÙEØ'�Iô Ù�ÜvÝ�Ø�ÙEí,Ö^Þ^ß¤ØOÙ
Ý�Ô,Õ�ÝH����ÖFÔ7ÞE�ïãb��ÙEÝ�×�¥k��ß¤ÞgÞ~Ó������-Ý�Ù���ß;�¡Ø^ØEÝ�ÙOÖFã ã���ÙOÖ¥Ø�¥&ØEÙOÖFÞ ÙOßaÙEí¡Ý�ÙgÔ¡Ý�ÙOÖH�3�uí,ÖAØ�×�ØEÙ�ç>� ã ØEÙEÝ�×gØEÝ�ÙOÖFã ãb��ÙOÖÜvÝ�Ø
ã Ý�Ó�����í,ÖFÔ1(,Ö·¡×RÓ¡Ý�×�¥yê}ÚVé'ÒHÒq§hÝH�¡ÔyÙEí,ÖgØOÖ'��ß;��ÔyÜ�Ý�Ø�ãïÝ�Ó�����í¡ÖFÔ>Â�ß�Õ�ÖFÞ+·�Ö-×+Ù&ÚZé'ÒHÒHÙo�E�uí�� Ø�Þ�� ØEØ���ß;�DÜvÝ�ØIÙOß
·�ÖIÙEí,ÖIÙEí���×RÔ¥ã Ý�Ó����RíF�

ò�ØÝN×EÖFØ�Ó¡ã�Ùgß�à(ØEß¤Þ^Ö©ÝH�¡ß¤ÞgÝ�ã�ß¤Ó¡ØwÖ-Õ�Ö'�#ÙEØFÚ1ÙEí,ÖyçU�ïã ØOÙEÝ�×wØ�Ý�ÙOÖFã ãb��ÙOÖDÜ�Ý�ØA��ã ÝH��ÖFÔm�b�BÝH�t������ß�×E×EÖ'��ÙÝH�¡Ô
Ó��&Ó¡ØEÝO·�ã Ö1ã�ß�ÜBÖFã ãb�b�¡Ù��b�-Ý�ãoØ��¡Ý�ã�ß�×�·���Ù-Ú&Ý�Ø�ßH����ß¤ØOÖFÔgÙOß~ÙEí,Ö����#ÙOÖ'�¡Ô¡ÖFÔgð�Ö-ß¤Ø�¥-����í¡×Eß;�,ß¤Ó¡Ø�ß�×�·�� Ù�tçDÖFÔ�� Ý+�b�}ÙOÖ-×EÖFØOÙ
ÜvÝ�Ø�í���ð¤íÚ·�Ö'�-Ý�Ó¡ØOÖ~ÙEí�� Ø�ÞE� ØEí¡ÝO�hÜ�Ý�Ø�ÙEí,ÖKÙEí���×�ÔDØOÙO×�ÝH��ð¤í}Ù��K� ÙEÝH��ôc�:àQÝH� ãïÓ,×EÖ(ÝH�¡Ô@·�Ö'�-Ý�Ó¡ØOÖ~ÙEí,Ö-×EÖKí�Ý�Ô@·�Ö-Ö'�
ß�ÙEí,Ö-×�×EÖ'��Ö'�#Ù1àQÝH� ãïÓ,×EÖFØvß�àn��ß¤ÞgÞ^Ö-×���ïÝ�ã Ø���ÝH��Ö(ãïÝ�Ó�����í¡ÖFØ�;ôc�hÝ�Ô¡Ô���Ù���ß;� Ú&ÙEí�� ØuÝH��� Ô,Ö'�}Ù!� Ø�·�ÖFãb� Ö-Õ�ÖFÔÙOß�·�ÖIß;�,Ö
ß�à�ÙEí,Ö¥Þ^ß¤ØOÙE��ß¤ØOÙEãJ¥ Ó��¡Þ�ÝH���,ÖFÔ ã�ß¤ØEØOÖFØP���¹ÙEí¡Ö�í�� ØOÙOß�×�¥Nß�àIëvÝO��ÖhëvÝH�¡Ý�Õ�Ö-×�Ý�ãuÒ§Ý�Ó�����íBè���Ö-×�Ý�Ù���ß;�¡Ø�a�uí,Ö
ç>� ã ØOÙEÝ�×uØEÝ�ÙOÖFãïãb��ÙOÖ���ß¤ØOÙ�ÝO·cß¤Ó¡Ù�Û�ÿ ÑHÑ ÞE� ãïãb��ß;�0ÝH�¡Ô¥ÙEí,Ö�ã Ý�Ó�����í,Ö-×�ÝH��Ý�Ô¡Ô���Ù�� ß;�¡Ý�ãeÛ�§ â�â ÞE� ãïãb��ß;�F�

�§ß+��ÙEØ#��×EÖFÔ���Ù-Ú}ÙEí,Ö1ÝH��� Ô,Ö'�}ÙD���#Õ�ÖFØOÙ�� ð¤Ý�Ù���ß;�E·�ß¤Ý�×�Ô^Ü�Ö'�}Ù#·�Ö¥�ß;�¡ÔgÙEí¡Ö1Ó¡ØEÓ¡Ý�ã���í¡ÝH�b�,á�ß�àïá�Ö-Õ�Ö'�}ÙEØvÞ^ß&Ô¡ÖFã¡ÝH�¡Ô
�b�¡ØEÙOÖFÝ�ÔV�b�}ÙOÖ-×��¡×EÖ-ÙOÖFÔÙEí,ÖKÝH��� Ô,Ö'�}Ù!�b�ÙOÖ-×�ÞgØuß�àtÝ���ß¤ÞP��ã�Ö�ó¥ÝH�¡ÔA�bÝ�ÜVÖFÔ@�¡×Eß-��ÖFØEØ-ì

(�ÝH� ã Ó,×EÖVß�à,ÙEí,Ö��K��ÙEÝH��ôc�TÕVá â º�ÞE� ØEØ�� ß;��� Ø
Ô¡Ó,Ö�ÙOß�Ý1à�ÝH� ã�ÖFÔKØOß�àQÙ�ÜvÝ�×EÖ�Ô¡Ö-Õ�ÖFã�ßH��Þ^Ö'�}Ù-Ú�ÙOÖFØOÙ��b�,ð,Ú�ÝH�¡Ô
ö&Ó¡Ý�ãb� ÙY¥IÝ�ØEØEÓ,×RÝH����Ö2�¡×Eß-��ÖFØEØ�à|ß�×§ÙEí,Ö�ë�Ö'�}ÙEÝ�Ó,×§Ó�����Ö-×�ØOÙEÝ�ð�ÖH�n�uí¡Ý�Ù à�ÝH� ã�ÖFÔ��¡×Eß-��ÖFØEØ Ô�� Ô9�,ß�Ù�Ô,Ö-ÙOÖ'��Ù
ÝH��Ôa��ß�×E×�Ö'��Ù�Ýyí&Ó¡ÞgÝH�¹Ö-×E×Eß�×[�b�¹ÙEí,Ö0Þ�ÝH�}Ó¡Ý�ãVÖ'�}ÙO×�¥aß�àuÙEí,Ö0ô�é;, ºHÙ;.K×Eß¤ã ã�×RÝ�ÙOÖ�Øbã ÙOÖ-×f��ß;�¡ØEÙEÝH�#Ù
Ö'�}ÙOÖ-×EÖFÔU�b�ÙEí,Ö�ô��,Ö-×EÙ�� Ý�ã�çDÖFÝ�ØEÓ,×�ÖFÞ^Ö'�#Ù�Ûo¥&ØEÙOÖFÞÜ����ð¤í}Ù_ØOß�àQÙ�ÜvÝ�×EÖ�Øbã ÖH�2�uí,ÖIÕ�Ý�ã Ó,Ö�ØEí,ß¤Ó�ã Ôí¡ÝFÕ�Ö
·�Ö-Ö'�¬Ö'�}ÙOÖ-×EÖFÔ²Ý�ØKá�éO�ÝÒHÒHºq§}êO¨&Ú�·�Ó,Ù(ÜvÝ�Ø�Ö'�}ÙOÖ-×EÖFÔ²Ý�ØKá Ñ � é'ÒHÒHºq§}êO¨o� Ó Õo�ïÔ,Ö'����Ö0ß�àuÙEí,ÖÚ�b����ß�×E×�Ö'��Ù
ô�é;, ºHÙ;.���ß;�¡ØOÙEÝH�}ÙIÝO����ÖFÝ�×EÖFÔ©Ô¡Ó,×��b�¡ð�ã Ý�Ó����Rí@��×Eßo��ÖFØ�Ø��b�,ð0ÝH�¡ÔhÙEí¡Ö~ã Ý�Ó�����í>��ß¤Ó��}ÙEÔ,ß�Ü!� Úg·bÓ,Ù���ÙEØ
�ïÞP��ÝH��Ù�Ü�Ý�Ø��¡ß�Ù�Ø�Ó-Þ����Ö'�}ÙEãJ¥¥×EÖ'��ß�ð;���bI-ÖFÔyß�×�Ó��¡Ô,Ö-×�ØEÙOß}ßLÔDÝH��Ô�ÚF��ß;�¡ØOÖFö&Ó,Ö'�#ÙEãb¥�Ú]�,ß�Ù���ß�×E×EÖ'��ÙOÖFÔ
·�Ö-àQß�×EÖ�ãïÝ�Ó�����íe�0�1í,Ö��b����ß�×E×EÖ'��ÙZ×�ß¤ã ã¡×�Ý�ÙOÖ�Øbã ÙOÖ-×D��ß;�¡ØOÙEÝH�}Ù�I-Ö-×Eß&ÖFÔ0ÝH�/¥^×Eß¤ã ã�×�Ý�ÙOÖIÔ¡Ý�ÙEÝLÚL×EÖFØEÓ¡ã Ù��b�,ð
����ÙEí,Ö�ã�ß¤Ø�Ø�ß�àv×Eß¤ã ã;Ý3ó:� Ø9��ß;�}ÙO×Eß¤ã�Ú
Ü1í�����í�ÙEí,Ö'�6�-Ý�Ó¡ØOÖFÔ¬ã�ß¤ØEØIß�à�¥¤ÝFÜµÝH�¡Ô6����Ù���í6��ß;�#ÙO×Eß¤ã&�A�uí¡Ö
ã ß¤ØEØ�ß�àKÝ�ÙOÙ���ÙEÓ¡Ô,Ö1��ß;�#ÙO×�ß¤ã��-Ý�Ó�ØOÖFÔ�Ö�ó:��ÖFØEØ�� Õ�ÖUØb×��b�,ð¤Ø�ß�àIÙEí,Ö>�1ÖFÝH��Ù���ß;�°ë�ß;�}ÙO×Eß¤ã�Ø�¥&ØEÙOÖFÞ�ÝH�¡Ô
Ø�Ó:·�ØOÖFö&Ó,Ö'�}Ù1í
¥LÔ,×�ÝOI'���,Ö(Ô,Ö��ã Ö-Ù���ß;�F� Ó ×E×RÝ�Ù��b�IÕ�ÖFí��b�-ã Ö�����ð¤í}Ù1Ô¡Ó¡×��b�,ð^ÙEí,Ö^ë�Ö'�}ÙEÝ�Ó,×�ÞgÝH����Ö'�,ð;�b�¡Ö
·bÓ,×��¡Ø��-Ý�Ó¡ØOÖFÔBÙEí,ÖNë�Ö'�}ÙEÝ�Ó,×ÙOß ÝH�Rí���Ö-Õ�Ö�ÝH�Bß�×�·���Ù0ÝO��ß�ð�Ö-ÖyÝH��Ôt��Ö-×�� ð�Ö-ÖDÞ~Ó���í�ã�ß�ÜVÖ-×ÙEí¡ÝH�
Ô¡ÖFØ���×EÖFÔ�ÚLÜ1í��b��í×EÖFØ�Ó¡ã�ÙOÖFÔV�b�ÙEí¡Ö�çU� ãïØOÙEÝ�×1ØOÖ��Ý�×RÝ�Ù��b�,ðE�b�¥ÝgÓ�ØOÖFã�ÖFØEØ_ã�ß�ÜpØ��¡Ý�ã�ß�×�·���Ù9ß*é'ÙHºqà&�

(¡Ó�ã ãJ¥�Ó��¡Ô,Ö-×RØOÙEÝH�¡Ô��b�¡ð¥ÙEí�� Ø(ÝH���ïÔ,Ö'�#Ù~×EÖFö&Ó���×EÖFØ(Ó��¡Ô,Ö-×�ØEÙEÝH�¡Ô��b�,ð¥Ü�í
¥�ÙEí,ÖwÖ-×E×Eß�×[�b�aÙEí¡Ö�×Eß¤ã ãZ×�Ý�ÙOÖ�Øbã�ÙOÖ-×
��ß;�¡ØOÙEÝH�}ÙIÜvÝ�Ø��b�}ÙO×Eß&Ô�Ó���ÖFÔ1�b�©ÙEí,Ö^ã�ß¤Ý�ÔyÙEÝO��Ö�Ú�Ü1í
¥>��Ù�Ü�Ý�Ø��¡ß�ÙIà|ß¤Ó���ÔDÔ¡Ó¡×��b�,ðwÙEí,Ögã�ß¤Ý�ÔyÙEÝO��Ö[�¡×EßLÔ¡Ó���Ù���ß;�
�¡×Eß-��ÖFØEØÝH�¡Ôm�b�}ÙOÖ-×��¡Ý�ã�×EÖ-Õo� Ö-Üy��×Eßo��ÖFØ�ØOÖFØ-ÚuÜ1í/¥<��Ù0ÜvÝ�ØÚ�,ß�ÙwàQß¤Ó��¡ÔBÔ¡Ó,×W�b�,ðaÙEí,Ö©Ö�óLÙOÖ'�¡Ø���Õ�ÖC�b�¡Ô¡Ö�cÖ'��Ô,Ö'�#Ù
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Õ�Ö-×��ãØg�-Ý�Ù���ß;�2ÝH�¡ÔBÕ3Ý�ãb�ïÔ¡Ý�Ù���ß;�7Ö�ä�ß�×EÙ�ÝO���bãb��ÖFÔ7ÙOß ÙEí��ïØwØOß�àQÙ�ÜvÝ�×EÖ�ÚIÝH�¡Ô Ü1í/¥<��Ù0Ü�Ý�ØÚ�,ß�Ù¥Ô,Ö-ÙOÖ'��ÙOÖFÔ�Ô�Ó,×��b�,ð
ßH��Ö-×�Ý�Ù���ß;�¡ØIÝ�ÙIÙEí¡Ögã Ý�Ó����Rí©Ø���ÙOÖ?åm�b�yß�ÙEí,Ö-×IÜ�ß�×�Ô¡ØFÚ Ü1í/¥hÙEí,ÖgØEÝ�àQÖ-ÙY¥1��ß;�}ÙO×Eß¤ã�ØOÙO×�Ó���ÙEÓ,×EÖ�Ü�Ý�Ø9�b�,Ö�ä�Ö'��Ù���Õ�ÖE�b�
ÖFÝH��íDß�à
ÙEí,ÖFØOÖ9�b��ØOÙEÝH����ÖFØ�

(0��ð¤Ó,×�Ö!Õ�� é�ØEí¡ß�Ü1ØVÙEí,Ö�í���Ö-×�Ý�×��Rí��b�-Ý�ã���ß;�}ÙO×Eß¤ã�Þ^ßLÔ,ÖFã,ß�à�ÙEí,Ö�ÝH��� Ô,Ö'�}Ù-Ú&ß�×vÝ�ÙVã ÖFÝ�ØOÙZÙEí,ß¤ØEÖ���Ý�×�ÙEØ�ÙEí¡Ý�Ù��-ÝH�
·�Ö1ð¤ã�ÖFÝH�¡ÖFÔwàQ×Eß¤Þ½ÙEí,Ö�ßOÞ��� Ý�ã�ÝH��� Ô,Ö'�}Ù�×EÖ��ß�×EÙ�æ��Ò ß-��¦Lí,Ö-ÖFÔ¥çDÝ�×�Ù��b�wò�ØOÙO×Eß;��Ý�Ó,Ù��b�-Ø�,�Ò�ç©ò).ZÜvÝ�Ø�ÙEí,Ö���×�� Þ^Ö
��ß;�}ÙO×�ÝH��ÙOß�×KàQß�×IÙEí,ÖgÞE�ïØEØ���ß;�F�+�uí,Ö^ò�� ×)(¡ß�×���ÖÛo�bÝH��Ö�ÝH��Ô�çU� Ø�Ø�� ã�ÖgÛo¥LØOÙOÖFÞgØ(ë�Ö'�}ÙOÖ-×(Ò�Ý�Ó�����í Ô ��×EÖ'��ÙOß�×RÝ�ÙOÖ
,�ÛLç�ëK.cÜvÝ�Ø�×�ÖFØ���ß;�¡Ø��J·�ã Ö§àQß�×Z���¡Ø���ð¤í}Ù�ÝH�¡Ô(Ý�Ô¡Þ��b��� ØOÙO×RÝ�Ù���ß;��ß�àLÙEí,ÖVÒ§çDò3��ß;�}ÙO×�ÝH��Ù�2Õ�ÖFØ�� Ô,ÖFØ§Ò�ç©ò²ÝH�¡ÔKÛLç�ë�Ú
ÙEí,Ö Ô Ö-àQÖ'�¡ØOÖ~ëvß;�#ÙO×�ÝH��Ù�çDÝH��Ý�ð�ÖFÞ^Ö'�#Ù�ë�ß¤ÞgÞ�ÝH�¡Ôk, Ô ëvçyë!.���ã Ý^¥�ÖFÔ�ÝH��ß�Õ�Ö-×�Ø���ð¤í}Ù1×�ß¤ã�Ö�Ú:·�Ó,Ù_ÙEí,Ö(×EÖ��ß�×EÙK� Ø
�,ß�ÙE�-ã�ÖFÝ�×wÝO·cß¤Ó¡Ù^Ü1í¡Ý�Ù^Ö�ó,ÝH��ÙEãJ¥ ÙEí�� Ø�×Eß¤ã�Ö¥ÜvÝ�ØP·�Ö¥�ß;�¡Ô7Ýyð�Ö'�¡Ö-×�Ý�ãuØOÙEÝ�ÙOÖFÞ^Ö'�}ÙwÝO·�ß¤Ó,Ù^×�ÖFØ���ß;�¡Ø��J·��ïãb��ÙY¥yàQß�×
��ß;�}ÙO×�ÝH��Ù�ÞgÝH��Ý�ð�ÖFÞ^Ö'�#Ù-ÚcØOß�àQÙ�ÜvÝ�×EÖKØEÓ¡×EÕ�Ö'� ã ã ÝH����Ö�ÚLÝH��Ô¥ß�Õ�Ö-×�ØEÖ-Ö'�b�,ðgÙEí,ÖKÔ,Ö-Õ�ÖFã�ßH��Þ^Ö'�}ÙK�¡×�ßo��ÖFØEØ'�

Ò§çDò½Ô,ÖFØ���ð;�¡ÖFÔ©ÝH��Ô©Ô¡Ö-Õ�ÖFã�ßH��ÖFÔyÙEí,Öf����ð¤í}Ù)��ß;�}ÙO×Eß¤ã�ØEß�à|Ù Ü�Ý�×EÖ�Ú�Ü1í�� ã�Ö�æ�ß;�,Ö¥}Ü�ÖFã ã
ÜvÝ�ØI×EÖFØ���ß;�¡Ø��b·�ã�Ö�àQß�×
ÙEí,Ö�ô��,Ö-×EÙ��ïÝ�ã çhÖFÝ�Ø�Ó,×EÖFÞ^Ö'�}Ù�Ûo¥LØOÙOÖFÞç,Qô%ç�Û�.vØOß�àQÙ�ÜvÝ�×EÖH���uí�� Ø_ØEÖ��Ý�×�Ý�Ù���ß;�hß�à0��ß;�}ÙO×Eß¤ã�Ú���ß¤Þ9·����,ÖFÔ¥Ü!��ÙEíV�cß&ß�×
��ß&ß�×�Ô��b�¡Ý�Ù�� ß;��ÚcÝH���ß¤Ó��#ÙEØIàQß�×IØOß¤Þ^Ö�ß�àZÙEí¡Öf��×EßH·�ã�ÖFÞgØ1ÙEí¡Ý�ÙIß-��-Ó,×E×EÖFÔF�Iò��¡Ý�ã�Ö�óhÜvÝ�Ø�ÙEí,ÖP�b�¡Ô¡Ö�cÖ'��Ô,Ö'�#Ù1Õ�Ö-×Oá
�ãØ��-Ý�Ù�� ß;��ÝH�¡Ô Õ3Ý�ã�� Ô¡Ý�Ù���ß;�G,Qôc��è)��.E��ß;�#ÙO×RÝH��ÙOß�×FÚ�Ü�í�� ã�Ö�ò�Ö-×Eß¤Ø���ÝH��Öaë�ß�×���ß�×�Ý�Ù�� ß;�T�¡×Eß�Õo�ïÔ,ÖFÔT�b�¡Ô¡Ö�cÖ'��Ô,Ö'�#Ù
Þ^ß;��� ÙOß�×��b�,ðaÝH�¡Ô�Ö-Õ3Ý�ãïÓ¡Ý�Ù���ß;�F�u��×�ß¤Ó��¡Ô7ã Ý�Ó�����í�ßH�cÖ-×RÝ�Ù���ß;�¡Ø�Ý�Ù¥ëvÝO��ÖyëvÝH��ÝFÕ�Ö-×�Ý�ã�ò�� ×Û&ÙEÝ�Ù���ß;�Ö,�ëuëvòIÛ�.
Ü�Ö-×EÖ(ÞgÝH�¡Ý�ð�ÖFÔ@·/¥0ÙEí,Ö9�1í���×�Ô¥Ûo��ÝH��Ö(Ò§Ý�Ó����RíDÛLö&Ó¡Ý�Ô,×Eß;�k, â ÛLÒtÛ�.W�
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DEVELOPMENT OPERATIONS

LMA FAST Lab

monitoring software
(Responsible for

Management Command
Defense Contract

(IMS software)

system test of INU)
(Responsible for

LMA Quality 
Assurance

LMA System  

and Development
Software Design 

Engineering 

construction of flight control system)

development and test

IV&V of flight software)

overseeing the process)

(Responsible for

LMA

Honeywell

 Software) (Responsible for

verifying design)
(Responsible for

(Flight Control 

(Responsible for design and

contract administration
software surveillance

Space and Missile Systems
Center Launch Directorate (SMC)

(Responsible for administration 
of LMA contract)

Squadron (3SLS)
Third Space Launch 

(Responsible for ground
operations management)

Ground Operations
(CCAS)

Titan/Centaur/Milstar

Aerospace

Analex Denver

Analex−Cleveland

IV&V
Analex

Prime Contractor (LMA)

B0��ðDC<E.F�Õ��HGJI5K��?FLE�MJE���í����LM�NPORQ;�TS(EUQDNPVWS(E.C��XSUC<EUF
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Main Engine

INU (Inertial Navigation Unit)

Inertial Measurement System (IMS)

(RCS provides thrust for vehicle
pitch, roll, and yaw control; for
post-injection separation and
orientation maneuvering; and for
propellant settling prior to engine
restart)

RCS Engines

Flight Control Software (FCS)

(Guidance, Navigation, and Control System)

Position,
Velocity

Computes desired orientation of vehicle

Computes spacecraft position and velocity

sloshing and inducing roll rate errors.)

from responding to the effects of Milstar fuel 

(Roll Rate Filter:  designed to prevent Centaur
in terms of pitch, yaw, and roll axis vectors

BZ� ðDC<EUF�Õ��ÝºWID�PF'��í����b�LM�N î`E.Qo�XF	aUa9ORQ;�bS(E.QDNPVWS(E.C��XSUCYEUFdceQ�E�fcÂ9g

MH�Yh�E.QDNHN`M�i:�Hadj�F'�XS(Q�E.a�kf,SASEí<F'�a�HaUaUC<F	a��XQDlml1MH�YhYanS(QoSEí<FmE.F	pTC��HEUF	hC�XQ;�bS(E.QDN#�XQDlP�$Q;�<F'�TSUaAS(QqQ�E��?F'�TSASEí<F
j�FFí��b�LNHF)���rSEíYF��4EUQH�$FLE�MJS(S��HSUCYh<FdMH�YhA�$QDa��?S��?Q;�tsuCYa����,ð*SEíYFvlmMH�b�wF'�,ð;�b�<FvQ�ESEí<Fdx�F	MH�XS��HQ;�qORQ;�TS(EUQDN�Vo¥ua(S(F	l
y x�O�VYz�F'�,ð;�b�<F	a y B0��ðDC<E.FfÕ��ÝºDzW���uí<F{l1MH�b�qF'�,ð;�b�<F	avMJEUF|CYa(F	hqS(QÚ�XQ;�bS(E.QDN6SEí<E.CYa(S9MH�Yhqj�F	N?Qo��HSY¥H���uí<F{x�O�V
�YEUQ�jo�}h<F	a6SEí<E.CYaUS7ceQ�E`j�FFí��b�LN?F����?S��Ríts;¥DM	~nsWMH�Yh|E.QDNHN:�XQ;�bS(E.QDN#sbc�Q�E2�$QDa(S �Y�b�q×(F'�XS��?Q;�0a(F��MJE.MJS��?Q;�1MH�Yh1Q�E��?F'�TSUMJS��?Q;�
l1MH�<F	CYj�FLE.aLs4MH�Yhkc�Q�EK�YE.QH��F	N}NHMH�bSa(FLS(SUN��b�,ðP�YE��HQ�ERS(QrF'�,ð;�b�<FvEUF	aUSUMJEUS�
» �e� �^¸-¾ �@���;�����Z��� y G/zZ�uí<FaUMJS(F	N}Nb�?S(Fh<QWF	an�<Q�S6EUF	MH��í1MvCYaUFLc�CYN&ð�FLQDa�¥-���Rí<EUQ;�<QDCYa6Q�E�·��?SÃ y ºDzPSEí<FaUMJS(F	N}Nb�?S(F
�HahYM�lmM�ð�F	h�hYC<EW�b�,ð{Q�E�·��?SK�b�4a(FLEUS��?Q;�kl1MH�<F	CYj�FLE.a�MH�YhÚ�LMH���<Q�SK�YEUQ�jo�}h<F��?SUaK�b�TS(F'�Yh<F	hkc%C����XS��HQ;�F�
� ¸ � � � �Nþ5����¶��l¶ ¼ � � ¶F�;¸ �^� ý+¶g�g� � ¶g¹�¹N¸ �k�(�L�����/� �uíYFfc�<FLE.S��HM�N�Â9M	j-��ðDMJS��?Q;�mg����?S y f�Â9gvz�íYM�a7S�~RQ9��MJEUSUa
y B0��ðDC<EUF>Õ��ÝºDz�I y G/z1SEí<F��dC��HhYMH���XF�sKÂ9M	j-��ðDMJS��?Q;�;s�MH�Yh�ORQ;�TS(EUQDNvV-¥Wa(S(F	l y SEí<F�B6Nb��ð¤íTSkORQ;�TS(EUQDNdVWQ�c�S�~�MJEUF
Q�E*B�O�VYzdMH�4h y ºDzAMH��fc�YFLEUS��HM�N`�qF	M�aUC<EUF	l1F'�bS0Vo¥WaUS(F	l y f ��VYzW�Z�uí<FmB6Nb� ð¤íbS*ORQ;�TS(EUQDN�VWQ�ceS�~RMJE.FA�XQDlP��C<S(F	a
SEí<FmhYF	a��?EUF	h�Q�EW�?F'�bSUMJS��HQ;��Q�cSEí<F1j�FFí����LN?FE�b��S(FLE.lmaAQ�c�SEí<FE���HS���íts5¥DM	~As6MH�Yh�E.QDNHN7M�i-�}aAj�F'�XS(Q�E.a{MH�Yhk�Ha.aUC<F	a
�XQDl1l1MH�4hYa�S(QrSEí<F|l1MH�b�oF'�¡ð;�b�<F	a�MH�4hoSEí<F{EUF	MH�XS��?Q;�>�XQ;�bS(E.QDNPa�¥ua(S(F	l�S(Q��XQ;�TS(EUQDN�j�FFí��b�LNHFnQ�E��?F'�TSUMJS��?Q;��MH�Yh
SEí<E.C4a(S�+�PQoMH��XQDlP�4Nb�}aEí�SEí��Ha�ð�QDM�N#s;SEíYF1BPO�V�CYa(F	a)�$QDa��HS��?Q;��MH�Yh�j�F	N?Q-��?SY¥>�b�<c�Q�E.l1MJS��?Q;�>�YEUQ�jo�}h<F	h>·/¥�SEí<F
f ��Vg�H�uíYFK�XQDlP�$Q;�<F'�bS6Q�c�SEí<Ff ��Vf�b�Tj�QDN?j�F	hP�b�|SEíYF�N?QDaUa0�Ha7MvEUQDNHNWE.MJS(FKØ�N?S(FLE	s�~1í��b��í[�Ha7h<F	a���ð;�<F	h{S(Q��YEUFLj�F'�TS
SEí<F�ORF'�TSUM�C<E6ceEUQDl�EUF	a���Q;�4h��b�,ð�S(Q9SEí<F�F�ä$F'�XSUa6Q�c��>�HNHa(SUMJE�c�CYF	NTaUNHQDaEí��b�,ð�MH�Yh{SEíTCYaZ�b�Yh4C���b�,ð�E.QDNHNDE.MJS(F�FLEUE.Q�E.a�
» ��¼ ¸/� � ýf¶�� � � �q� ���g��¶�� µ ýE»3��ÿ � �1� ���0� �N¶g¹ � �^¸ �_� �uíYFABPO�V�l*CYaUS��YEUQ/j-�Hh<FnSEí<FnMJS(S��?SUCYhYF9�XQ;�bS(E.QDN#s
a(F�4MJE�MJS��?Q;�tsdMH�Yh�Q�E��?F'�TSUMJS��?Q;��l1MH�<F	C<j�FLE����,ð`�XQDl1l1MH�YhYaoS(Q�SEí<F�l1MH�b��F'�¡ð;�b�<F	a�MH�Yh�SEíYF�xO�V�a�¥ua(S(F	l
�<F'�XF	aUa.MJE�¥kS(QmMJS(SUMH�b��ð�FLQDa�¥o���Rí<EUQ;�<QDC4aQ�E�·��?S�
» ��¼ ¸/� � ýf¶�� � � �q� ���g� � ¶�� �	� »3��ÿ � �1�f¸ � ¸ � ��¶�¹ � �^¸ �5� �1í<F��$QDa��?S��?Q;��MH�4h�j�F	N?Q-��?SY¥kjJM�NHC<F	a��YE.Q/j-�Hh<F	h
S(Q1SEí<FAB�O�Vkl{CYa(SK�<Q�S�·$F��LMO�4MO·4NHFdQ�c�N?F	M�h��b�,ð|S(Q1MgíYMJ�	MJE.hYQDCYaK�XQ;�TS(EUQDN;MH�XS��?Q;�F�D�uí<FdEUQDNHN�E.MJS(F�Ø�N?S(FLE�l{CYa(S
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�YEUFLj�F'�TS�SEí<F|ORF'�bSUM�CYE�ceE.QDl¤EUF	a��$Q;�Yh����,ð*S(QmSEí<FdF�ä�F'�XSUa�Q�c6c�CYF	NtaUN?QDaEí����,ð{MH�4hV�b�YhYC���b�,ð{EUQDNHN$E.MJS(FAFLE.EUQ�E.a�
îìï(¥ ¦ ó2ö�ønûe÷�§*¨*÷�ü�©�ü�ª�¨*ò[óSôtûFü`«[÷.¬{ùKúq¯®�ó_©9¨*ö±°Vó2ù²E÷.©|³´¨güµ¨*ò[ó¶°@ü!ögö
· í<FLE.F9~RFLEUFdSEí<E.FLFd¸4NHM�¹Y¹<F	hA·4CYE.¹Ya�hYC<E.º}¹,ðnSEí<F*O�F	¹bSUM�C<E�»�º�ð¤íTSL¼ · í<F�Ø4E.a(S�·4CYE.¹w~RM�a�º}¹bS(F	¹YhYF	hrS(Qm¸4C<S�SEí<F
ORF	¹TSUM�C<E�ºH¹TS(QmM0¸�MJE�¦Wº}¹,ð|Q�E�·4º?SL¼ · í<FAa(F	½XQD¹Yh�~RQDCYNHh�l0Q/j�F*SEí<F*ORF	¹TSUM�C<E�ºH¹TS(Q1M�¹oF	N}NHº?¸YSUºH½LM�N�S(E.M�¹4a(ceFLE�Q�E�·4º?S
SEíYMJS�~�M�a�S(Qw½LMJEUEU¾wSEí<F{ORF	¹TSUM�C<E9M�¹Yh�SEí<FAaUMJS(F	N}NHº?S(FAS(Qgð�FLQDaU¾W¹Y½Rí<EUQD¹<QDC4a�Q�E�·4ºHSL¼ · í<FdSEíYºHE.h�M�¹YhdØ�¹4M�N*·4C<E.¹
~RQDCYNHh¿½Lº?E.½LCYNHMJE�º?�LF1SEí<FoORF	¹TSUM�C<E{º}¹¯º?SUa{ºH¹TS(F	¹Yh<F	hNð�FLQDa(¾W¹4½�í<EUQD¹YQDCYa{Q�E�·4º?SL¼�À¶½XQDM�a(S|¸�íYM�a(Fw~�M�a*¸�NHM�¹Y¹<F	h
·$FLS�~RFLF	¹mF	M�½RíA·4C<E.¹t¼ Ô C<E.ºH¹¡ðdSEí<F�½XQDM�a(SR¸�íYM�aUF�sbSEí<FdORF	¹bSUM�CYE5~�M�a_S(Q*¸YEUQ�ð�EUF	a.a_CY¹YhYFLE_º?SUa`Q�~�¹wl0QDl0F	¹TSUCYl
S(Q|SEí<F9¸YEUQ�¸$FLE5¸$QDºH¹TS5º}¹1SEí<FvQ�E�·4ºHS_c�Q�ERSEíYF9¹<FXiuS\·4C<E.¹t¼ · í<FAORF	¹TSUM�C<ER~5QDCYN}hrM�NHaUQ*FXiuFLE.½LºHa(FdM*EUQDNHN�a(F	pWC<F	¹Y½XF
M�¹YhoM�¹�MJS(SUº?SUCYh<FA½XQD¹TS(EUQDN�lmM�¹<F	C<j�FLE�hYCYE.ºH¹,ð{SEí<FA½XQDM�a(S�¸�FLE�º?QWh4a_S(Q1¸4EUQ/juºHh<Fd¸4M�a.aUº?j�FvSEí<FLE.l1M�N�½XQD¹bS(EUQDNPM�¹Yh
S(Qma(FLS(SUNHFASEí<Fnl1M�º}¹kF	¹,ðDºH¹<Fd¸YE.Q�¸�F	N}NHM�¹bSUa�ºH¹kSEíYF�·$Q�S(S(QDl¤Q�c6SEí<FASUM�¹:¦uaL¼

Á_Â�Ã.ÄXÅ7Æ�ÇuÃ�È I · í<F�Ø4E.aUS9·4C<E�¹�~�M�a0ºH¹bS(F	¹4h<F	h�S(Q�¸4C<S{SEí<FoORF	¹TSUM�C<E0ºH¹bS(Q�M�¸4MJE�¦uºH¹,ðqQ�E�·4º?SL¼ · í<Frf,��V
S(E.M�¹Ya.l1º?S(S(F	h�M|�LFLEUQ1Q�E�¹YF	MJE��LFLEUQ0EUQDNHN$E�MJS(FdS(Q0SEí<FAB6NHº�ð¤íTS�ORQD¹bS(E.QDNta(Q�ceS�~RMJE.F�sbí<Q�~5FLj�FLE	s�hYC<FvS(Q0SEí<FACYa(FdQ�c
M�¹�ºH¹Y½XQ�EUE.F	½XS9E.QDNHN�E�MJS(F+Ø�N?S(FLE9½XQD¹4a(SUM�¹bSL¼9ëÉº?SEí�¹<QkEUQDN}N�E.MJS(F|c�FLF	h:·4M�½�¦�stSEí<F0BPO�Vo¸4EUQ/juºHh<F	h�ºH¹YMJ¸Y¸4EUQ�¸YE.ºHMJS(F
½XQD¹TS(EUQDN�½XQDl1lmM�¹YhYaSEíYMJS�½LM�CYa(F	h�SEí<F|ORF	¹bSUM�CYE�S(QE·$F	½XQDl0FnCY¹4a(SUMO·4N?FdMO·$QDC<SSEí<FAE.QDNHNtM�iuº}a�M�¹Yho¹<Q�SS(QmEUQDNHN
S(Q{SEí<F�h<F	a.º?EUF	h[Ø4E�a(S#·4CYE.¹0Q�E.º?F	¹TSUMJSUº?QD¹t¼ · íYFvORF	¹TSUM�C<E\·�F-ðDM�¹rS(QnE.QDNHN�·4M�½�¦mM�¹YhmceQ�EUSEí;sTFLj�F	¹TSUCYM�NHN?¾1½XE.F	MJSUºH¹,ð
aUN?QDa�íYºH¹,ðkQ�cRSEí<F1j�FFíYºH½LNHF1NHºHpWCYºHhqc�C<F	N_ºH¹�SEí<F1SUM�¹:¦uaLsP~1íYºH½Rí�½XEUF	MJS(F	h¯C4¹<¸YEUF	hYº}½XSUMO·4N?F{ceQ�E.½XF	anQD¹�SEí<F0j�FFí4ºH½LN?F
M�¹Yh�M�h<j�FLE.a(F	NH¾oMqä�F	½XS(F	h�»4Q�~±Q�c7c�C<F	NPS(QwSEí<F*F	¹¡ðDºH¹<F	aL¼!ÕR¾oSEíYFnF	¹YhqQ�c`SEí<F+Ø4E.a(S!·4C<E.¹ y MJ¸Y¸YEUQ/iuºHlmMJS(F	N?¾�G�G
l1ºH¹WC<S(F	aAM�¹4h¯ÊHÙoaUF	½XQD¹YhYanMJc�S(FLE|NHº?c�S(QOäRz�sPSEí<FmEUQDNHN7QDaU½Lº}NHNHMJSUº?QD¹C·$F-ðDM�¹�S(QqMqä$F	½XS*SEí<Fr¸4º?SU½Rí�M�¹Yh�¾DM/~ËE�MJS(F	a
Q�cvSEí<F�j�FFí4ºH½LN?F�M�ar~5F	N}N#¼ · íYF�BPO�VÌ¸YEUF	hYºH½XS(F	h]M�¹ÍºH¹4½XQ�EUEUF	½XS1SUºHl1FoceQ�Ewl1M�ºH¹ÌF	¹¡ðDºH¹<F�aEíWC<SUh<Q�~�¹]h4C<F�S(Q
SEí<F{F�ä�F	½XSvQD¹�SEí<F|M�½L½XF	N?FLE.MJSUº?QD¹�Q�c_SEí<F*j�FFí4ºH½LN?FHê�a�SUCYl9·�NHºH¹,ðmM�¹4h�c%C<F	N�aUN?QDaEíYº}¹,ð<¼ · í<F{ºH¹Y½XQ�EUE.F	½XS9aEíWC<SUh<Q�~�¹
ºH¹�SUC<E.¹�EUF	a.CYN?S(F	h�ºH¹�SEí<FmORF	¹TSUM�C<EA¹<Q�SdM�½�íYºHFLjWºH¹¡ðkºHSUadºH¹bS(F	¹4h<F	h�j�F	N?QW½LºHS�¾qh4C<E.ºH¹,ðrSEí<FfØ4E.a(S)·4CYE.¹ts$M�¹Yh�SEí<F
j�FFíYºH½LNHFd~RM�a�¸4NHM�½XF	hoºH¹�M�¹�CY¹YºH¹TS(F	¹Yh<F	hw¸4MJE�¦wQ�E�·4ºHSL¼

Á_Â�Ã.ÄXÅvÎ í/Ï Ä�Å`ÐRÑ Ï ÄLÒ I Ô CYE.ºH¹,ð�SEí<Fk½XQDM�a(S{¸�íYM�a(F	a	s�SEíYFkORF	¹TSUM�C<E{~RM�a{S(Q�¸4EUQ�ð�EUF	aUa{CY¹Yh<FLE{º?SUaAQ�~�¹¿l0QJ�
l0F	¹TSUCYlÓS(QrSEí<F*¸YEUQ�¸$FLE�¸$QDºH¹TS�ºH¹�SEí<FnQ�E�·4º?S�c�Q�E�SEíYF*¹<FXiuS�·�C<E.¹t¼ Ô C<E.ºH¹¡ð0SEíYºHa�½XQDM�aUSUºH¹,ðw¸�FLE�º?QWh;sYSEí<F*B�O�V
~�M�a{a.C<¸Y¸$QDa(F	h¯S(Q�½XQDl1lmM�¹YhÔMqE.QDNHN_a(F	pWC<F	¹Y½XF�M�¹Yh¿M�¹ÔMJS(SUº?SUCYh<F�½XQD¹TS(EUQDN�l1M�¹<F	C<j�FLE|S(Q�¸YEUQ�jWº}h<Fm¸4M�a.aUº?j�F
SEí<FLE.lmM�NP½XQD¹TS(EUQDN6M�¹YhqS(QkaUFLS(SUN?F*SEíYF{l1M�º}¹�F	¹,ðDº}¹<Fn¸YE.Q�¸�F	N}NHM�¹bSUa�ºH¹oSEíYF+·$Q�S(S(QDl�Q�c`SEí<F{SUM�¹:¦uaL¼�ÕRF	½LM�CYaUF{Q�c
SEí<F1E.QDNHN7ºH¹Ya(SUMO·�ºHNHº?S�¾�M�¹Yh�S(E.M�¹4aUº?F	¹TSUaA½XEUF	MJS(F	ha·T¾�SEí<F1F	¹,ðDº}¹<F1aEíWC<SUh<Q/~�¹ts�SEí<FrO�F	¹bSUM�C<E*F	¹bS(FLE.F	h�SEíYºHa�Ø4E.a(S
½XQDM�a(S9¸�íYM�a(F*SUCYl+·4NHºH¹,ð<¼ · íYFnBPO�V�hYº?EUF	½XS(F	hqSEí<F{xO�VkS(Qka(SUMO·4ºHNHºH�LFASEí<Fnj�FFí4ºH½LN?F�¼�Õ�MJS(F|ºH¹�SEí<Fn¸4MJE�¦�Q�E�·4º?SLs
SEí<F*ORF	¹TSUM�C<E�~�M�a�Ø�¹4M�NHN?¾1a(SUMO·4º}NHº?�LF	hkMO·$QDC<SSEí<Fd¸4º?SU½Rí�M�¹Yhk¾DM	~�M�iWF	a	s4M�N?SEí<QDC,ð¤í�ºHS�½XQD¹TSUºH¹WC<F	h�S(Q0QDaU½Lº}NHNHMJS(F
MO·$QDC<S_SEíYF�EUQDN}N4M�i<ºHaL¼7f ¹ra(SUMO·�ºHNHº?�	ºH¹¡ðdSEí<F�j�FFí4ºH½LN?F�sLí<Q/~RFLj�FLE	s<SEí<F9xO�V1FXiu¸$F	¹Yh<F	hrM�NHl0QDa(SÖHÙA¸$FLE.½XF	¹TSRQ�c;SEí<F
x�O�Vka(¾ua(S(F	l¤¸4EUQ�¸$F	NHNHM�¹TS y íT¾uh<E.MJ�	ºH¹<F�z�¼

× Ò.Ø í È�Ù1Æ�ÇuÃ�È I · í<FkBPO�V¯aUCY½L½XF	aUaUc�CYN}N?¾�½XQDl1l1M�¹YhYF	h¯SEíYFwj�FFí4ºH½LN?FkºH¹bS(Q�SEí<Fw¸YEUQ�¸$FLE0MJS(SUº?SUCYhYFrc�Q�E0SEí<F
a(F	½XQD¹Yh1·�C<E.¹ts$~1íYº}½�í�~RM�aAS(Q�¸4C<SvSEí<FrORF	¹TSUM�C<EAM�¹Yh�SEí<F0aUMJS(F	N}NHº?S(F0ºH¹TS(QoM�¹�F	NHNHº?¸YSUº}½LM�N�S(E.M�¹4a(ceFLEdQ�E�·4º?S9SEíYMJS
~RQDCYNHh�½LMJEUEU¾�SEí<F	lµS(Q�ð�FLQDa(¾u¹Y½�í<E.QD¹<QDCYaAQ�E�·4º?SL¼ · í<F1B�O�V�º�ðD¹YºHS(F	h�SEí<F1l1M�ºH¹�F	¹¡ðDºH¹<F	adMJS*MJ¸4¸YEUQ	i<ºHl1MJS(F	NH¾
QD¹<F�í<QDC<E	s$aUº:i�lmºH¹TCYS(F	aLs�M�¹4h�S�~5F	¹TS�¾T��F	º�ð¤íTSna(F	½XQD¹YhYavMJc�S(FLEdNHº?c�S(QOä�¼AVWQWQD¹qMJc�S(FLEdF	¹bS(FLE�ºH¹,ðwSEí<F{aUF	½XQD¹Yh>·4C<E.¹
¸�íYM�aUF�s§í<Q�~5FLj�FLE	s6ºH¹YM�hYF	pTCYMJS(FrBPO�V�½XQD¹TS(EUQDN_½XQDlml1M�¹YhYaA½LM�C4a(F	h�SEí<Fmj�FFíYºH½LN?F0S(Q�M�ðDM�ºH¹C·$F	½XQDl0FmCY¹4a(SUMO·4N?F
MO·$QDC<SSEí<FAE.QDNHNtM�iuº}aM�¹YhÚ·$F-ðDºH¹�M1hYºHj�FLEEðDºH¹,ð|EUQDNHN$QDa.½LºHNHNHMJSUº?QD¹;¼

ÕRF	½LM�CYa(F�SEí<F�a(F	½XQD¹Yhp·4CYE.¹Íº}a�N?QD¹,ð�FLE�SEíYM�¹�SEí<F>Ø4E�a(SLs�SEíYF�FXi<½XF	aUa�EUQDNHNv½XQDl1l1M�¹Yh4akceEUQDlÚSEí<F�B�O�V
FLj�F	¹TSUCYM�NHN?¾�aUMJSUC<E.MJS(F	h�SEí<F0¸4º?SU½Rí�M�¹Yh�¾DM	~Û½RíYM�¹Y¹<F	N}aL¼{À�S*MJ¸Y¸YEUQ/iuºHlmMJS(F	N?¾�S�~5Q�lmºH¹TCYS(F	a9º}¹bS(Q�SEí<F1aUF	½XQD¹Yh
·4C<E�¹ts/¸4ºHSU½�í{M�¹Yhn¾DM/~Ì½XQD¹bS(EUQDNW~�M�aPNHQDa(S y M�aP~RF	NHNTM�aPEUQDNHN�z�s�½LM�CYa.ºH¹,ð�SEíYF_j�FFíYºH½LNHF_S(Q9SUCYl9·�N?F_c�Q�EPSEíYF5EUF	lmM�ºH¹Yh<FLE
Q�c�SEíYF�·4CYE.¹t¼ Ô CYFwS(Q�º?SUa|CY¹4½XQD¹bS(EUQDN}N?F	h�SUC4l9·4N}ºH¹,ð�hYCYE.ºH¹,ðqSEí<F�·�C<E.¹ts6SEí<Fkj�FFíYºH½LNHFwhYº}h�¹<Q�S0M�½�í4º?FLj�F�SEí<F
¸4NHM�¹4¹<F	hkM�½L½XF	N?FLE.MJSUº?QD¹qceQ�E�S(E.M�¹Ya(c�FLE�Q�E�·4ºHSL¼
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22,300 miles
Intended Orbit

Achieved Orbit
549 x 3347 miles

Earth

B6º�ðDC<EUF�Õ9¼+ÊWIRÀ�½RíYº?FLj�F	h�ÜvE�·4º?SRjWa	¼`f,¹TS(F	¹Yh<F	h�Ü9E�·4º?S

× Ò.Ø í È�Ù�Î í	Ï Ä�Å`Ð�Ñ Ï ÄLÒ y S(E.M�¹Ya(c�FLEQ�E�·4ºHS�z�I · í<FdxO�VmMJS(S(F	l1¸YS(F	h�S(Q1a(SUMO·4º}NHº?�LF9SEí<Fvj�FFíYºH½LN?F)·4C<S�º?S½XQD¹TSUºH¹u�
C<F	hrS(Q|SUCYl9·�N?F�¼ · í<F�x�O�Vrh<FL¸�N?FLS(F	hrºHSUa_EUF	lmM�ºH¹YºH¹,ðn¸YEUQ�¸$F	NHNHM�¹TS5MJ¸Y¸4EUQ	i<ºHl1MJS(F	N?¾0S�~5F	NHj�FvlmºH¹TCYS(F	a5MJc�S(FLESEí<F
BPO�V�aEíTCYS�h<Q/~�¹oSEí<Fna(F	½XQD¹YhV·4C<E.¹t¼

Ý ÑbÂ�Ã(Ù1Æ�ÇuÃ�È I · í<FKð�QDM�NPQ�c7SEíYFnSEíYº?E�hÚ·4C<E.¹o~RM�a9S(Qr½LºHE.½LCYNHMJE.ºH�LFASEí<F|O�F	¹bSUM�C<EvºH¹qº?SUa�ºH¹TS(F	¹Yh<F	hhð�FLQDa(¾u¹u�
½�íYEUQD¹<QDCYa0Q�E�·4º?SL¼ · í<FqBPO�VÔa(SUMJE.S(F	h�SEí<FoSEí4º?E.hl·4C<E.¹ÌMJSmS�~RQ¹í<QDC<E�aLs_SEíYºHEUS�¾T��ceQDCYEml1ºH¹WC<S(F	aLsRM�¹Yh3Ø4c�S(FLF	¹
a(F	½XQD¹Yh4a*MJc�S(FLE{N}º?ceS(QOä6¼kf�Sn~RM�a{a(SUMJEUS(F	h¿F	MJE.NHºHFLEnM�¹Yh�~�M�a{aEí<Q�EUS(FLE{SEíYM�¹Ní4M�hk·$FLF	¹�¸4N}M�¹Y¹<F	ht¼ · í<F1j�FFí4ºH½LN?F
SUCYl+·4N?F	h0SEíYEUQDC,ð¤í<QDC<S_SEí<F�SEíYºHE.h[·4C<E.¹;sH·4C<S`~�ºHSEí<QDC<S7SEí<F9xO�V|SEí<FLEUF�~RM�aR¹<QA~�M	¾1S(Q{½XQD¹bS(E.QDN4º?SL¼_VW¸4M�½XF�j�FX�
íYºH½LNHF9a(FL¸�MJE.MJSUº?QD¹k~�M�a�½XQDl1l1M�¹YhYF	h�MJS�MJ¸Y¸YEUQ/iuºHlmMJS(F	N?¾mS�~5Q�íYQDC<E.a�MJceS(FLE�SEí<FvSEíYº?E.hA·4C<E�¹�·$F-ðDM�¹ts<EUF	a.CYN?SUºH¹,ð
ºH¹nSEí<FR��ºHNHaUSUMJE5·$F	ºH¹,ð�¸4NHM�½XF	h|ºH¹nM9CYa(F	NHF	aUaPNHQ/~¿F	NHNHº?¸YSUº}½LM�NDQ�E�·4ºHSLs�M�a�Q�¸Y¸$QDa(F	h*S(Q�SEíYFRh<F	a.º?EUF	hKð�FLQDa(¾W¹4½�í<EUQD¹YQDCYa
Q�E�·4ºHS y B6º�ðDCYEUF9Õ9¼+ÊDz�¼

Ð í Ä�Å × Ò�Þ Ï Ã Ï Å%Â í È I · í<F|�qº}aUaUº?QD¹ Ô º?EUF	½XS(Q�EAQ�E.hYFLEUF	h�F	MJE.N?¾�SUCYE.¹u��QD¹�Q�c_SEí<F0aUMJS(F	N}NHº?S(F|ºH¹qM�¹�MJS(S(F	l1¸YSdS(Q
aUM/j�Fqº?SLs\·4C<S0SEí<F¥ð�E.QDCY¹Yh�½XQD¹TS(EUQDNHN?FLE�a0~5FLE.F�CY¹YMO·4NHFwS(Q¯½XQD¹bSUM�½XSwSEí<F�aUMJS(F	N}NHº?S(F�c�Q�EmMJ¸Y¸YEUQ/iuº}l1MJS(F	N?¾¿SEí<EUFLF
í<QDC<E�aL¼9Vuº:ihíYQDC<E.a�M�¹4h�c�QDC<EUS(FLF	¹�l1ºH¹WC<S(F	a�MJceS(FLEdNHº?c�S(QOä6s�½XQD¹TS(EUQDN�~RM�avM�½LpWCYº?EUF	h�M�¹Yhqj�MJE�º?QDCYa�a.C<EUjuº?j�M�NPM�¹Yh
F	l0FLEEð�F	¹4½X¾|M�½XSUºHQD¹Ya7~RFLEUFSUMJß�F	¹t¼ · í<F�a.MJS(F	NHNHº?S(F_íYM�hP·$FLF	¹0hYM�lmM�ð�F	h0ceE.QDlàSEí<F�CY¹Y½XQD¹TS(EUQDNHNHF	h|j�FFíYºH½LN?F�¸4º?SU½Ríts
¾DM	~nsYM�¹YhmE.QDNHN4l0Q�j�F	l0F	¹TSUaLs�í<Q�~5FLj�FLE	sYM�¹4hmSEí<FLE.F�~RFLEUFv¹<Q*¸$QDaUa.ºJ·4N?F�M�½XSUº?QD¹4a�SEí<F�ð�E.QDCY¹Yhm½XQD¹TS(EUQDNHNHFLE.a�½XQDCYNHh
íYM/j�FnSUMJß�F	¹�º}¹kEUF	a(¸$QD¹Ya(FdS(Q1SEíYFAM�¹<QDl1M�N?QDCYa�FLj�F	¹bSUa�SEíYMJS�~RQDCYNHh¥íYM/j�F*aUM/j�F	hoSEí<F*l1ºHaUaUºHQD¹t¼

· íYFAl1ºHaUaUºHQD¹r~�M�aQOÞr½Lº}M�NHN?¾rhYF	½LNHMJEUF	hoM0c%M�ºHNHCYEUF�QD¹��qM/¾wá<sPG'ÒHÒHÒWs�·4C<S¸$FLE.aUQD¹Y¹<F	N�ceE.QDl¶Õ���À�M�¹4h�SEí<F
À9º?E{BYQ�E.½XF�½XQD¹bS(EUQDN}N?F	h�SEíYFwaUMJS(F	N}NHº?S(Fmc�Q�E|aUº:i�M�hYhYºHSUº?QD¹YM�N`hYM/¾Wa|ºH¹�Q�E.h<FLE{S(Q�¸4NHM�½XFmSEíYFwaUMJS(F	N}NHº?S(Frº}¹�M�¹<QD¹u�
ºH¹TS(FLEUc�FLE.ºH¹,ð|Q�E�·4ºHS~�º?SEí�l1ºH¹4ºHl*C4lËE�ºHa(ßmS(QrQ�¸$FLE.MJSUº?QD¹YM�NtaUMJS(F	N}NHº?S(F	aL¼`f,S�MJ¸Y¸$F	MJE.a�SEí<FAaUMJS(F	NHNHºHS(FA¸$FLEUceQ�E�l0F	h�M�a
h<F	aUº ðD¹<F	htsuh<F	a(¸4º?S(FvSEí<FdM�¹<QDlmM�N?QDCYa½XQD¹YhYºHSUº?QD¹YaL¼6f,SR~�M�aaEíWC<Sh<Q/~�¹d·T¾wð�EUQDCY¹Yhk½XQD¹TS(EUQDN$QD¹��qM/¾�G Ñ sPG'ÒHÒHÒW¼
îìï â ôtò�õ9ög÷�ønùKú!ôtûFü�ønó2ögöUù�©|²¶ãËä*¨gü9å{ùR¨gó_²çæmü9©9¨gûFü�ú�ú�ó#û�è[ùK÷�ú�ä[ûFó2ö1ù�©|²¤¦ìõ9öYé

ª/ä0©[ø�¨F÷�ü�©[ùKú�êY©9¨gó#ûFù�ø�¨*÷�ü9©[ö
B6º�ðDC<EUFAÕ9¼ëá�aEíYQ/~�a*SEí<FrM�CYS(QDl1MJS(F	hÔ½XQD¹bS(EUQDN}N?FLEn»�M	~�a{N?F	M�hYºH¹¡ðoS(QqSEíYFrM�½L½LºHh<F	¹TSL¼ · í<F1f ¹<FLEUSUºHM�N5��F	M�aUCYEUFX�
l0F	¹TS�VW¾ua(S(F	l y f ��VYz5¸4EUQW½XF	a.a�l0Quh<F	N�~RM�a�º}¹Y½XQ�EUEUF	½XSÃ4aU¸�F	½LºJØ�½LM�NHN?¾�sWSEí<FLEUFd~�M�a�M�¹oºH¹4½XQ�EUEUF	½XSEUQDNHN�E.MJS(F�Ø�N?S(FLE
½XQD¹Ya(SUM�¹TS5º}¹0SEí<F�f ��V1a(Q�c�S�~�MJEUFKØ�NHF y B6º�ðDC<EUFKÕ9¼ëáTz`SEíYMJS_N?F	hmS(QnMnh<¾ua(c%CY¹Y½XSUº?QD¹4M�N<ºH¹bS(FLE�M�½XSUº?QD¹0~�º?SEí1SEí<F»�º�ð¤íTS
½XQD¹TS(EUQDN�a(Q�c�S�~�MJEUF�¼�ì
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Flight Control Software (FCS) Inertial Measurement System (IMS)

INU (Inertial Navigation Unit)

RCS EnginesMain Engine

zero roll
rateincorrect model.

Incorrect model of the process: Incorrect model of the process:

using incorrect model.
Zero roll rate generated by roll rate filter

Incorrect constant on the load tape

Incorrect shutdown

Commands generated based on

not match true vehicle state
Model of Centaur roll rate does 

to stabilize vehicle
Incorrect commands

command

B6º�ðDC<EUF�Õ9¼ëá<IORQD¹bS(E.QDN;B6NHM	~�a�MJS�SEí<F�îVíb¾uaUºH½LM�N î_EUQu½XF	aUa�M�¹YhqVuQ�ceS�~RMJEUF|ORQD¹bS(E.QDNHN?FLE�Õ;FLj�F	N}a

K�Q/~RFLj�FLE	s�ºHS9E.F	½XF	º?j�F	h�ºH¹Y½XQ�EUE.F	½XSAºH¹<¸4C<S�ceE.QDlçSEí<F0f,��V�stN?F	M�hYº}¹,ðrS(QoM�¹�ºH¹Y½XQ�EUEUF	½XSdºH¹TS(FLE.¹YM�N6BPO�V�a(Q�ceS�~RMJE.F
l0Quh<F	N5Q�c�SEí<F�a(SUMJS(F�Q�c�SEíYFkaU¸4M�½XF	½XE.MJc�ScåÍSEí<F�EUQDNHN5E.MJS(Fk~�M�a|SEí<QDC,ð¤íTS{S(Q�ÿ$Fw�LFLEUQ�Q�E0¹<F	MJE0�LFLEUQ�~1í<F	¹¿º?S
~�M�am¹<Q�SL¼ · í<FLEUF�~�M�amM�l1º}aUl1MJSU½�í�ÿ�FLS�~5FLF	¹ÍSEí<FoBPO�VÌºH¹TS(FLE.¹YM�Nl0Quh<F	N�Q�cvSEí<Fo¸4EUQW½XF	a.a1a(SUMJS(FqM�¹4hÌSEí<F
EUF	M�Nt¸4EUQW½XF	a.a�a(SUMJS(F�¼ · íYºHal1º}aUl1MJSU½�íqN?F	hkS(QmSEíYFnx�O�VkºHaUa.CYºH¹,ð|ºH¹Y½XQ�EUE.F	½XS�½XQD¹bS(EUQDN�½XQDl1l1M�¹4hYaS(Q1SEí<F*l1M�ºH¹
F	¹,ðDºH¹YF y S(QraEíTCYS�hYQ/~�¹kF	MJE.NH¾<zRM�¹YhkS(Q0SEíYFAxO�VrF	¹,ðDºH¹<F	aL¼`g9aUºH¹¡ð1V · À9�Dî�S(FLE.l1ºH¹<QDNHQ�ð�¾�s<SEí<FAN?QDaUa�EUF	a.CYN?S(F	h
c�EUQDlàMAh<¾ua(c%CY¹Y½XSUº?QD¹YM�NWºH¹TS(FLE.M�½XSUº?QD¹0ÿ$FLS�~5FLF	¹0SEíYF�BPO�V|M�¹Yh|SEíYFf,��V�¼���F	º?SEí<FLE7c%M�ºHN?F	hoåÍSEíYFL¾nÿ$Q�SEí|Q�¸$FLE.MJS(F	h
½XQ�EUEUF	½XSUNH¾w~�º?SEíkEUF	a(¸$F	½XSS(Q1SEí<F*ºH¹Ya(S(E.C4½XSUº?QD¹Ya y ºH¹Y½LNHC4hYºH¹,ð{½XQD¹Ya(SUM�¹TSUa�zM�¹Yh�hYMJSUM0¸YEUQ�jWº}h<F	ht¼

· íYF�M�½L½LºHh<F	¹TS1EUFL¸$Q�EUSmhYQTF	ar¹<Q�S1FXiu¸4N?Q�EUF�~1íYFLSEí<FLEmSEí<FqBPO�VÌaUQ�ceS�~RMJEUF�½XQDCYNHh íYM	j�F�ºH¹Y½LNHCYhYF	h¿a.M�¹Yº?S�¾
½�íYF	½UßuaAQD¹�SEí<F|EUQDNHN�E.MJS(F0Q�Enj�FFíYºH½LN?F|ÿ$FFíYM	juº?Q�EvS(Qoh<FLS(F	½XSASEí4MJSAºH¹Y½XQ�EUEUF	½XSvEUQDN}NPE�MJS(F	ad~5FLE.F{ÿ$F	ºH¹¡ðr¸YE.Q/juºHh<F	h
ÿW¾qSEí<Fmf,��V�¼ Ó j�F	¹�º?c_SEí<FrBPO�V�hYº}h�h<FLS(F	½XSnº?Sd~�M�a�ð�FLS(SUºH¹¡ð�M�¹<QDl1M�N?QDC4adEUQDNHN�E.MJS(F	aLs�SEí<FLEUF1lmM	¾�¹<Q�S(íYM/j�F
ÿ$FLF	¹�M�¹T¾�EUF	½XQ/j�FLEU¾�Q�Enc%M�ºHN:��aUMJc�F0ÿ$FFíYM	juº?Q�EASEíYMJS{½XQDCYNHhaí4M	j�Fwÿ�FLF	¹�h<F	aUº�ðD¹<F	h�ºH¹bS(Q�SEí<Fma(¾ua(S(F	l�¼AëÉºHSEí<QDC<S
l0Q�EUF�º}¹<ceQ�E�l1MJSUº?QD¹|MJÿ$QDC<S6SEí<F�ORF	¹TSUM�C<E`½XQD¹bS(E.QDN<EUF	pWCYº?EUF	l0F	¹TSUa7M�¹Yh0h<F	a.º�ðD¹tsDº?S7ºHa7¹<Q�S7¸$QDaUa.º?ÿ4N?F5S(QAa(¸$F	½LCYNHMJS(F
MJÿ$QDC<S_~�í<FLSEí<FLERSEí<F�f ¹<FLEUSUºHM�N���M/jWº ðDMJSUº?QD¹kg�¹YºHS5a(Q�c�S�~�MJEUF y SEí<F9f,��V1M�¹4hmBPO�V4z`l1º ð¤íbS�íYM	j�F9ÿ$FLF	¹rh<F	a.º�ðD¹<F	h
S(Q1ÿ$Fdc%M�CYN?S�S(QDN?FLE.M�¹TS�~�ºHSEíkEUF	a(¸$F	½XSS(QPØ�N?S(FLE�½XQD¹Ya(SUM�¹TS�FLEUEUQ�E.a	¼

��������	�
�
 � � � 	��
 � ÕRQ�SEí�SEí<F1B�O�V�M�¹Yh�SEí<F|f ��V©íYM�h�¸YE.QW½XF	aUadl1QWh<F	N}a�SEí4MJSAhYºHh�¹<Q�SAl1MJSU½�í�SEí<F|EUF	M�N
¸YEUQu½XF	aUa9a(SUMJS(F�s;N?F	M�hYº}¹,ð1S(QkSEí<FKí4MJ�	MJE.h<QDCYa9QDC<S(¸4CYSUa�c�EUQDlÓSEí<F{aUQ�ceS�~RMJEUF�¼ · íYF*BPO�V�l0Quh<F	NPQ�c`SEí<Fnj�FFí4ºH½LN?F
Q�E.º?F	¹TSUMJSUº?QD¹�hYº}h�¹YQ�SvlmMJSU½�í�SEí<F1M�½XSUC4M�N7Q�E.º?F	¹TSUMJSUº?QD¹�hYC<F|S(QoºH¹4½XQ�EUEUF	½XSdºH¹<¸4CYS�MJÿ$QDC<SvSEí<F1a(SUMJS(F0Q�c�Mk½XQD¹u�
S(EUQDNHNHF	h�jJMJE.ºHMJÿ4NHF y SEí<FkEUQDN}N_E.MJS(F�z�¼ · í<Fwf,��V�¸YEUQ�jWºHhYF	h�SEí<Fkÿ4M�hÔºH¹Y¸4C<Snÿ$F	½LM�CYaUFrQ�c9M�¹ÌºH¹Y½XQ�EUEUF	½XS|l0Quh<F	N
Q�c�SEí<Fw¸YEUQu½XF	aUaLs7¹YM�l1F	N?¾�s7SEí<Fwf�G y�� ÙDz*½XQD¹Ya(SUM�¹TS1CYa(F	h¿ºH¹�SEí<FrE.QDNHN`E.MJS(FAØ�NHS(FLE	¼ · í4MJS*ºHaLs6SEí<Fwc�FLF	h<ÿ4M�½Uß¯Q�E
l0QD¹YºHS(Q�E.ºH¹,ð0½�í4M�¹Y¹<F	NtQ�c�SEí<FnBPO�Vw¸YEUQ�jWºHhYF	h�ºH¹Y½XQ�EUEUF	½XSc�FLF	h<ÿ4M�½.ßoMJÿ$QDC<SSEí<FdEUQDNHN$E�MJS(F�¼

· í4ºHa�N?FLj�F	N$Q�c�FXiu¸4NHM�¹YMJSUºHQD¹kQ�c�SEí<Fv»�M/~�aºH¹wSEí<Fd¸YE.QW½XF	aUa y SEí<Fdj�FFí4ºH½LN?FdM�¹Yh�º?SUaR»�º ð¤íbS�ÿ$FFíYM	juº?Q�E�z_M�a~RF	NHN
M�a�º?SUa�ºHl1l0F	hYº}MJS(Fv½XQD¹TS(EUQDNHNHFLE�¸YEUQ�jWºHhYF	aM1h<F	aU½XE.ºH¸YSUº?QD¹wQ�cPSEíYF��(a(¾Wl1¸YS(QDl�s��0ÿ4CYS�h<QTF	a�¹<Q�S¸YEUQ�jWºHhYF9F	¹YQDC,ð¤í
ºH¹<c�Q�E.l1MJSUºHQD¹*MJÿ$QDC<S�SEí<F�c�M�½XS(Q�E�a`ºH¹Tj�QDN?j�F	h{S(Qd¸YEUFLj�F	¹TS�E.FLQW½L½LC<E.EUF	¹Y½XF	aL¼_VuºHl1¸4N?¾�ØYi<ºH¹,ð�SEí4MJS�¸�MJEUSUºH½LCYNHMJEP»�º�ð¤íTS
SUMJ¸$Frh<QWF	an¹YQ�S*a(QDN?j�FwM�¹b¾�¸4EUQ�ÿ4N?F	l1a	¼�ë�Fw¹<FLF	h�S(Q�N?QWQ�ß�MJS{SEí<F�í4º�ð¤í<FLE*NHFLj�F	NHaAQ�cSEí<Fr½XQD¹bS(EUQDNRa(S(E.C4½XSUC<EUF
S(Q�CY¹4h<FLE.a(SUM�¹Yh�SEí<FrM�½L½LºHh<F	¹TSA¸YEUQu½XF	aUav~RF	NHN6F	¹<QDC,ð¤í�S(Q�¸YEUFLj�F	¹TSnM�EUF	½LC<E.EUF	¹Y½XF�¼rVWQDl0F1aU¸�F	½LºJØ�½|pTC<F	aUSUº?QD¹Ya
¹<FLF	hYº}¹,ðkS(Q�ÿ�F0M�¹YaU~5FLEUF	h�MJEUF�I�ëBíT¾�~RM�adSEíYF0EUQDNHN�E.MJS(F1FLEUE.Q�EA¹<Q�SAh<FLS(F	½XS(F	h�h4C<E.ºH¹,ðkNHM�CY¹4½�í�Q�¸$FLE.MJSUº?QD¹Ya��
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ë2íb¾�~�M�a|M�¹¿FLEUEUQD¹<FLQDCYa{N?QDM�h¯SUMJ¸$Fw½XEUF	MJS(F	hÌº}¹�SEí<F�Ø4E.a(S*¸4NHM�½XF$� ë2íb¾�~RM�a{SEí<FwFLEUEUQ�E|¹<Q�S|h<FLS(F	½XS(F	hÌºH¹
SEí<F�EUF-ðDCYN}MJEwj�FLE�ºãØ�½LMJSUº?QD¹�M�¹YhÉjJM�NHºHhYMJSUº?QD¹Í¸YEUQu½XF	aUakQ�E�hYC<E�ºH¹,ð�SEíYF�FXiuS(F	¹YaUºHj�F�º}¹Yh<FL¸$F	¹Yh<F	¹TS1j�FLE.ºãØ�½LMJSUº?QD¹
M�¹Yh]j�M�NHº}hYMJSUº?QD¹Ô¸YEUQu½XF	aUa%� K�Q�~�hYº}hÔSEí<FoFLEUEUQ�Ewð�FLSr¸�M�a(S1SEí<F�pWCYM�NHºHS�¾ÌM�aUaUC<E�M�¹Y½XFo¸YEUQu½XF	aUa%�çë2íYMJSrEUQDN?F
hYºHh�¸YEUQ�ð�E.M�l l1M�¹YM�ð�F	l0F	¹TS|¸4NHM/¾�ºH¹�SEí<FkM�½L½LºHh<F	¹TS%� · íYºHaAM�½L½Lº}h<F	¹bS{EUFL¸$Q�EUS{h<QTF	a{M�l{CY½Rí�ÿ$FLS(S(FLE!× Q�ÿÔºH¹
M�¹Ya(~RFLE.ºH¹¡ð{SEíYF	a(FAS�¾W¸$F	a�Q�c6pTCYF	a(SUº?QD¹YaSEí4M�¹�SEí<FAÀ�E.ºHM�¹<F9Ù|E.FL¸�Q�E.SL¼

B6º�ðDC<E.F	aKÕ9¼ÝÙ0M�¹YhVÕ9¼'&0aUC4l1l1MJE.º?�LFdSEíYF*V · À9�©î7��ÿ4M�a(F	hqM�½L½LºHh<F	¹TS�M�¹YM�N?¾uaUºHa	¼
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· í<F{c%CY¹Y½XSUº?QD¹qQ�c5NHM�C4¹Y½�í�aUº?S(F{Q�¸$FLE.MJSUº?QD¹YavºHa�S(Q�l0QD¹Yº?S(Q�EdNHM�CY¹4½�íq¸4M�h�ÿ�FFí4M	juº?Q�EdM�¹Yh�S(F	a(SUadM�¹YhqS(Qoh<FLS(F	½XS
M�¹T¾]½XE.º?SUºH½LM�N�M�¹<QDl1M�NHºHF	am¸YE�º?Q�EmS(Q¯»�º�ð¤íTSL¼rë2íb¾�~�M�awSEí<F�E.QDNHN�E.MJS(F�FLEUEUQ�Ek¹<Q�Skh<FLS(F	½XS(F	h�hYC<E�ºH¹,ð�NHM�CY¹4½�í
Q�¸$FLE.MJSUº?QD¹Ya��
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M�¹Yh*FLEUEUQ�E.a�h<FLS(F	½XS(F	h|ÿ$FLc�Q�EUF5NHM�C4¹Y½�ít¼tî�Q�S(F	¹bSUº}M�NHN?¾�íYMJ�	MJE.hYQDCYa6M�¹<QDl1M�NHº?F	a�h<FLS(F	½XS(F	h0MJS�SEí<F�NHM�CY¹Y½Rí*aUºHS(F5l{CYa(S
ÿ$FdceQ�E�l1M�NHN?¾wN?Q�ð�ð�F	hoM�¹Yh�SEíYQ�EUQDC,ð¤íYN?¾kºH¹Tj�F	a(SUº�ðDMJS(F	hqM�¹Yh¥íYM�¹YhYNHF	ht¼

ý6�72789	CB�8 � ��M�¹YM�ð�F	l0F	¹TS�í4M�hð�EUF	MJSUN?¾wEUF	hYCY½XF	hkSEí<FA¹WCYl*ÿ$FLEQ�cPF	¹,ðDº}¹<FLFLE.a�~RQ�EUßWº}¹,ð0NHM�CY¹Y½RírQ�¸$FLE.MJSUºHQD¹YaLs
M�¹Yh�SEí<QDaUF1EUF	l1M�ºH¹4ºH¹,ðw~5FLEUFm¸YEUQ/juºHh<F	h�~�º?SEí�ceFL~³ðDC4ºHh<F	NHºH¹YF	a9M�aAS(Qhí<Q/~ÛSEí<FL¾�a�í<QDCYNHh�¸$FLEUc�Q�E.lçSEí<F	º?E\×(Q�ÿ;¼
· í<FvM�½L½LºHh<F	¹TS�EUFL¸$Q�EUS�aUM	¾ua�SEíYMJSSEí<F	º?ERSUM�a(ßua�~5FLE.Fv¹YQ�S�hYF�Ø�¹<F	hrÿT¾rSEí<F	º?El1M�¹YM�ð�F	l0F	¹TS�a(Q{SEí<FL¾rC4a(F	hwSEí<F	º?E
ÿ$F	a(S0F	¹,ðDºH¹YFLFLE.ºH¹,ð�×UCYh,ðDl0F	¹TS0S(Q�h<FLS(FLE.lmºH¹<Fk~1íYºH½RíÔSUM�a(ßua1SEí<FL¾ÔaEí<QDCYN}h¯¸$FLEUc�Q�E.l�s5~1íYºH½RíÔj�MJE�ºHMJÿ4N?F	a|SEí<FL¾
aEí<QDC4NHh0l0QD¹Yº?S(Q�E/sbM�¹Yhgí<Q�~]½LN?QDa(F	NH¾*S(Q{M�¹YM�N?¾W�LF�SEí<F�hYMJSUM*M�aUa(Qu½LºHMJS(F	h1~�ºHSEí|F	M�½�írQ�c�SEíYF	º?E`l0QD¹Yº?S(Q�E�ºH¹,ðvSUM�a(ßuaL¼
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Y[Z�\ ]�^ _N`$acb3d[^fe Zhg b3^fikjmlon3p�qhrfnsl[t qNu�t v w$qNxoy�n�zst q[y�p q�{
yhr$q[| | q[z�p}v ~�qm{[q[~�qh� �hu�w$qhrfp[yhrf{mn3��n3p qhw�n3y�| q�p ��u[t �[�ht yhw
`$asb3^fe}ac�[�s� Z���dhi
� �Nw$�hr�v p �ht�v ro�m��|[n��[| p �$y?t qA{[q[~�qh� �hu�w$qhrop?u[t �[z�q[n�n
� �Nu[� yhr$| �?t3p�t y?ronsv p�v �hr$|�t �?wH��~3q?t ncv �?xop�p �Nv roncv �hxop
� �mn3��n3p qhw�n3y�| q�p ��n3p yhrf{[yht {[n��?t3�?l[v {[yhrfz3q

n3�[| p �$yht qm{[q�~3q?� �?u[w$q?rop[y?ro{mp q[n�p�v rf�Nu[t �[z�q[n3n
� ]hb3^�Zh� � as�3]?�[�s� Z[�Cdhi�� rfy[{[q��hlfy[p qNl[rf{[qht n3p y?ro{hv rf�m�[|

Y[Z[\�][^�_N`$asb�d[^fe Z?g b�^oi

� v {Oro�[p�zst q[y�p qmymq�| | q�z3p�v ~3qmn3��n3p qhw�n�y[| q[p ��u[t �[�?t y?w

� u[u�t ��~3q[{Ayhrmv roz��hwmu[� q�p q � �h�?� u[t ���ht yhw
`$asb3^fe}ac�[�s� Z���dhi

� �3n�p q?w�n3y[| q[p ��u�t ��z3q[n�n3q�n�wmlon�ph�oqAzst q[y[p q[{Ap �Nv {[q?rop�v | �Cyhro{Nw$y?roy��[qmn��3n3p qhw�xfy[�3y?t {�n
� | | q�z3p�v ~3qm{[q�~3q?� �?u[w$q?rophu�t ��z3q�n3n3q�n�wmlon�ph�fqmq[n3p y?�[� v ncxoq�{myhrf{Nw$�hr[v p �ht q[{

� �mnsufq[zsv |�v q[{m�?t3{[��zsl[w$q?rop q[{Nu�t ��z3q�n3n�| �ht�zst q[y[p�v ro�N� �[y�{mp yhuoq
� rfy[{[q��hlfy[p qmz3�?rop�t �?�}y?ro{Nw$�?r[v p �?t v ro�A�[|[n��[| p �$yht qm{[q�~3qh� �?u[w$qhrfphu�t ��z3q[n�n

� ]hb3^�Zh� � as�3]?�[�s� Z[�Cdhi�� rfy[{[q��hlfy[p qNl[rf{[qht n3p y?ro{hv rf�m�[|[p q[n�p�v rf�mz3��~3qht y[��qmyhrf{N� �[y[{mp y?uoqm{[q�~3q?� �?u[w$q?rophu�t ��z3q�n3n3q�n

Y[Z[\�][^�_N`$asb�d[^fe Z?g b�^oi jmlfn3p?u[t �[~sv {[qAq[| | q�z3p�v ~3qm��~3qht nsv �hxfp
�[|m{[q�~3q?� �?u[w$q?rophu�t ��z3q�n3n[y?ro{m�?loyh� v p ��y[n3ncl[t yhrfz3q
`$asb3^fe}ac�[�s� Z���dhi

n3�[| p �$yht qm{[q�~3q?� �?u[w$q?rop[y?ro{mp q[n�p�v rf�Nu[t �[z�q[n3n
� ]hb3^�Zh� � as�3]?�[�s� Z[�Cdhi�� rfy[{[q��hlfy[p qNl[rf{[qht n3p y?ro{hv rf�m�[|

� u[u�t ��~3q[{Ayhrmv roz��hwmu[� q�p q � �h�?� u[t ���ht yhw
� t ��~sv {[q�{ � roq[| | q[z�p}v ~3qA�hloy?� v p ��y[n�nsl�t y?roz3q

� rfq[| | q�z3p�v ~3q
� �[�?t {?v rfy[p�v �?r[�

�[|[y?� �}n3y�| q�p ��zst�v p�v z3z�yh��u[t ��z3q�n3n�q[n

� qht�v |}v q[{m�?r[� ��p�xoy�pht qhuo�?t p n�xfy[{Nu�t �hufqht�nsv �hrfy[p�l[t q[n
� v nc�hyhrfyh� �3ncv n�z3�hrfnsv {[q?t q�{m�hr�� �7u[t �h�[� qhw$nCp}xfy[phxfy[{
�[z3zcl[t�t q�{N�oq�| �?t q

`$asb3^fe}ac�[�s� Z���dhi

Y[Z[\�][^�_N`$asb�d[^fe Z?g b�^oi jmlon3p?w$�hr�v p �ht��hlfyh� v p �

� ]hb3^�Zh� � as�3]?�[�s� Z[�Cdhi
jmv ncl[rf{[qht n3p yhrf{hv ro�m��|ht�v ns�}n
jmv ncl[rf{[qht n3p yhrf{hv ro�m��|[n��[| p ��yht qmz3�?ron3p yhrfphu�t ��z3q[n�n

Y[Z[\�][^�_N`$asb�d[^fe Z?g b�^oi jmlon3p?t q�{hlfz3qmn��[| p ��yht qOt v ns��n
`$asb3^fe}ac�[�s� Z���dhi � qhufp[yhrAl[r[rfq[q�{[q[{mn��[| p �$yht qm|�v � p qht
| �?t3z3�?roncv n�p q?roz��

Y[Z[\�][^�_N`$asb�d[^fe Z?g b�^oi

`$asb3^fe}ac�[�s� Z���dhi
� � �}n3y�| q[p �3¡�zst p}v v z3y?�}{[y�p ymyhro{An3�[| p �$yht qNwmlon�ph�fqNv rfzs� lo{�q[{
� �?�h� wmlon�ph�oqOuoqht | �ht�w$q[{m�hr�p}xfqmy[n�¡ |�� �[�mr$n��3n�p q?w

¢ n3q�{m{[q[| y?l[� p[~�yh� loq[nC| �?t3p q[n3p�v ro�mn��[| p �$yht qNv wmu[� qhw$qhrfp y[p�v �?r
� yh� v {[y�p q�{m{[q[ncv �hr$z��hron�p y?rop?�[lop?ro��p[y[z�p�loyh��z3�?ron3p y?rop

� ]hb3^�Zh� � as�3]?�[�s� Z[�Cdhi
jmv ncl[rf{[qht n3p yhrf{hv ro�my?�o�?lop[�Axoy[p�z3�?l[� {N�oqmp q[n�p q[{
jmv ncl[rf{[qht n3p yhv rf{hv ro�m��|h� �[y�{mp y?uoqmzct q�y[p�v �?rmu[t �[z�q[n�n

Y[Z[\�][^�_N`$asb�d[^fe Z?g b�^oi

`$asb3^fe}ac�[�s� Z���dhi

� ]hb3^�Zh� � as�3]?�[�s� Z[�Cdhi

q[~3y?� loy[p�v �hr
Y[Z[\�][^�_N`$asb�d[^fe Z?g b�^oi£� y�| q�p ��¡ zct v p�v z3yh��z3�?ron3p y?rop n

yhrf{mzsxfq[zc�}q[{?¤
wmlon�ph�fqRv {�qhrop�v |�v q�{myhrf{mp}xfqhv t3��qhroq?t y�p}v �?r$z3�hrfp�t �?� � q[{�{

� q[ncv �?roq[{Ayhr � �h�h� u�t ��z3q[n�n�p�xoy�p[{hv {Nrf�[phv rozc� lo{[qN� ��y[{mp yhufq

z3�hrfn3p yhrfp[��qhroq?t y�p}v �?r$yhro{Ap q�n3p�v rf�Nu[t �[z�q[n�n
� ]hb3^�Zh� � as�3]?�[�s� Z[�Cdhi jmv ncl[rf{[qht n3p yhrf{hv ro�m��|
� �Nxoy��3yht {my?royh� �3ncv n��ht3z��hrfp}t �h��u[t �[z�q[n3nC| �?t3n3��| p �$y?t q
� � qhro�?v roq[q?t3{hv {Nrf�[p[ncuo��p[qht�t �ht
� l[ufqht ~sv n3�?t3{hv {Nrf�[p[zcxoq�zs��w$yhr�loy?� � ��q?rop qht q[{m~�yh� loq

`$asb3^fe}ac�[�s� Z���dhi

lon3q�{m| �ht3n��3n�p q?wHp q[n�p

jmv ncl[rf{[qht n3p �[��{mz3y?uoy?�[v � v p ���[|�p q�n3p�| y�zsv � v p �

¥ q[n�p}v rf�Nwmlon3p?�oqNufqht | �?t w$q�{m�hr$p�xfqmy[n3¡�|�� ���mr$n��3n3p qhw

� v wml[� y[p�v �hr$|�v � qNt y[p�xoq?t3p�xoy?r$y[z3p�lfyh�}|�� v �hxop�p y?uoqm~�yh� loq�n
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� rfy[{[q��hlfy[p qNw$�hr�v p �?t v ro�my?ro{
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`$asb3^fe}ac�[�s� Z���dh×

� t ��z3q�n3n�q[n�wmlon�ph�fqmq[n�p y?�[� v nsxoq�{m| �ht3{�q[p q[z�p}v ro�
yhro{Nxfyhrf{h� v ro�Nuo��p qhrop�v yh� � ��xoy��3yht {[�?lon�z��hro{?v p}v �hrfn�yhrf{N�oq?xoy[~cv �ht

� �Nu[t �[z�q[n3nCq[n3p y?�[� v ncxoq�{mp �Nw$�?r[v p �ht3�?tsu[� ��p[y[p p�v p}lf{[qNt y[p qm{[y�p y
� �h�f�[{[��t q[ncuo�?ronsv ��� qm| �?t3zsxfq[zs��v ro�N� �[y�{mp y?uoqm�?roz�qNv rfn3p yh� � q[{Nv r � �$¢
� �mnsl�t ~�qhv � � y?roz3qOu[� yhr$p �m{[q�|}v rfqmp y�ns��n��[|?t q?w$yhv r[v ro�Nufqht n3�?r[roq?�
y[| p q?t3zclop��oy[zc�}n

Ë�º�¯ ·�5¦�§�¨�©«ª5¸�¨�¹�¬�©«º5¦�Ø�¹�¨��·�¼�¬5½}Ù�¦�¸�¦�¾

� �m| �ht�w$yh�}z��hwmwml�r[v z3y�p}v �hrzsxoy?r[rfqh�}| �?tst q?uo�?t p�v ro�yhro�?w$yh� v q[n
� �Nxoy?t {�z3�huf��yh�f�hlfpyhro�?w$yh� ��n3q?rop

¸�®AÀ6»mª�¬)Ð�ª�·

� rfy[{[q��hlfy[p qNw$�hr�v rfp �ht v rf�

t q?uo�ht p q[{my?ro�hw$y?� �
� rfy[{[q��hlfy[p qNv ro~3q�n3p�v �[y[p�v �hr$��|

� qhuf�ht p q�{myhrf�hw$yh� v q[n�wmlfn3p?�oq
p}xf�ht �hlo�?x[� ��v ro~�q[n3p�v �[y�p q�{
`$asb3^fe}ac�[�s� Z���dh×
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� t v p�v z�yh��~3y?t v yh��� q�n�wmlon�ph�fqNw$�hr[v p �ht q[{m| �ht�yhrf�hw$yh� v q[n�y?ro{

� qhrfn3q[{Ay[p p}v p�lo{�qNt y�p q�n�ro��phw$�hr�v p �?t q�{

� q[p q[z�p q�{myhrf�hw$yh� v q[n�rf�[p?xoyhrf{h� q[{my�{[q��hloy�p qh� �

`$asb3^fe}ac�[�s� Z���dh×

� ]hb3^�Zh� � as�3]?�[�s� Z[�Cdh×�Ý � xf�[�mrmv r$y?ro��p}xfqht3|�v �hl�t q[Þ

� rfy[{[q��hlfy[p qu[t �[z3q�{hl�t q�nu[t �[~sv {�q[{

Y[Z[\�][^�_N`$asb�d[^fe Z?g b�^ d?×

Y[Z[\�][^�_N`$asb�d[^fe Z?g b�^ d?×

Y[Z[\�][^�_N`$asb�d[^fe Z?g b�^ d?×

{hv n3zct q?uoyhrfzsv q[n�v rf~3q[n�p}v ��y[p q[{

� �mzsxfq[zs��n��[|?� �[y[{mp y?uoqmy[| p qhtcv rfn3p yh� � q[{Nv r � �$¢
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¸$FLE.aUQD¹Y¹<F	N<S(Q|½LM�NHN�SEí<F�½XQD¹TS(EUQDN$h<¾u¹YM�l1ºH½La y O#ÓAz`h<F	a.º�ðD¹1F	¹,ðDº}¹<FLFLE.a_º}¹�Ó9F	¹bj�FLE/¼RÜv¹mBYE.ºHhYM/¾�suÀ�¸YE.º}N � ÊWs
SEíYF�Õ���À��vC4ºHhYM�¹Y½XFÛâ_¹¡ðDºH¹<FLFLE7S(F	N?FL¸�íYQD¹<F	h|SEí<F�Õ���À�O#Ó�N?F	M�ht¼ · í<F�O#Ó�N?F	M�h|~�M�a`¹<Q�S`ºH¹^í4ºHa�QUãr½XF
aUQnSEí<Fd�vCYºHhYM�¹4½XF â_¹,ðDº}¹<FLFLE5N?FLc�S5Mnj�QDºH½XFvl1M�ºHNYa(SUMJSUº}¹,ð*aEíYF�¹<Q�SUºH½XF	hrM*a.º�ðD¹Yºåä�½LM�¹TS`½�í4M�¹,ð�F9º}¹1EUQDNHNYE.MJS(F
~�í<F	¹{SEí<FRN}MJS(F	a(SHä�N?S(FLE�E.MJS(F½XQTFhãr½LºHF	¹bSUa6~RFLEUF�F	¹bS(FLE.F	ht¼_VLí<F_E.F	pTC<F	aUS(F	h{M9EUFLSUCYE.¹*½LM�N}NTS(QIí<FLE�Q�E7S(Q�í<FLE
a.C<¸$FLEUjWº}a(Q�E	¼ · í<Fn�vCYºHh4M�¹Y½XFÌâ_¹,ðDºH¹YFLFLE�M�NHa(Q0N?FLc�S�M�¹oF	l1M�ºHN�ceQ�E�í<FLE�aUC<¸$FLEUjuºHa(Q�E�MJS�O�O�ÀdVmFXiW¸4N}M�ºH¹YºH¹,ð
SEíYF�aUº?SUCYMJSUº?QD¹;¼PK�FLE_aUC<¸$FLEUjuºHa(Q�E�~RM�a`QD¹|j�M�½LMJSUº?QD¹mM�¹Yh|~RM�a_hYC<FRÿ4M�½Uß|MJS`SEí<F�QUãr½XF��qQD¹YhYM/¾{l0Q�E�¹YºH¹,ð
À�¸YE.º}N � &WsY~�í<F	¹kSEí<Fn�vCYºHh4M�¹Y½XFÌâ_¹,ðDºH¹YFLFLE~RM�aaU½Rí<F	hYCYNHF	hkS(Q0~5Q�EUßwSEí<Fda(F	½XQD¹Yh�aEíYº?c�SL¼ · í<FnO#Ó�N?F	M�h
M�¹4h�SEí<F*O#Ó�F	¹,ðDºH¹YFLFLE~1í<Q0Q�E.º�ðDº}¹YM�NHN?¾1a(¸$F	½Lºåä�F	hkSEí<FVä�N?S(FLEjJM�NHC<F	aNHº}a(S(F	¹<F	hkS(Q1SEí<Fdj�QDº}½XFnl1M�ºHN�c�EUQDl
SEíYFo�dCYºHhYM�¹Y½XFSâ_¹,ðDº}¹<FLFLE	¼ · í<FL¾�½LM�NHNHF	h¹í<FLE0aUCY¸�FLE.jWºHaUQ�EnMJSmO�O�ÀdV�~�í<QDíYM�hçæUCYa(S*EUFLSUC<E.¹<F	h¯c�EUQDl
jJM�½LMJSUº?QD¹t¼ÔK�F�~RM�a1º}¹Yº?SUºHM�NHNH¾�C4¹YMJÿ4N?FwS(Qèä�¹Yh¯SEí<F�F	l1M�ºHN�hYCYE.ºH¹,ðqSEí<F	º?E0½XQD¹bj�FLE�aUMJSUº?QD¹t¼ÌK�FoaUM�ºHh í<F
~RQDCYNHhÌ½LM�N}N5ÿ�M�½Uß�sRa(Q�SEíYFoOÛÓÓF	¹¡ðDºH¹<FLFLE1N?FLc�S|SEí<FqO#Ó�N?F	M�h�é�a|QUãr½XF�¼ · í<F�O#Ó�N?F	M�hÌaUCYÿ4a(F	pWC<F	¹bSUNH¾
SUM�NHß�F	h1S(QnSEíYF��vCYºHhYM�¹4½XF�â_¹,ðDºH¹YFLFLE�é�a`aUC<¸$FLEUjuºHa(Q�E7MJc�S(FLEVí<F�ceQDCY¹4h0M�¹Yh0EUF	M�hmSEí<FF	l1M�ºHN#¼ · íYF�O#Ó�N?F	M�h
S(QDN}h�SEí<F1aUC<¸$FLEUjuºHa(Q�E9MJS*O�O�ÀdVqSEíYMJSdSEí<Fêä�N?S(FLEvjJM�NHC<F	aIíYM�h�½RíYM�¹,ð�F	h�ºH¹�SEí<F{»�º ð¤íbSvSUMJ¸$F0Q�E.º�ðDºH¹4M�NHN?¾
NHQDM�h<F	h�QD¹�À�¸YE.ºHN5GXá<s7G�ëMëMëWs;M�¹Yh�SEíYF*EUQDN}N�E.MJS(F{QDC<S(¸4CYS�aEí<QDC4NHh�M�NHaUQrÿ$FnFXiu¸$F	½XS(F	h�S(Qw½RíYM�¹,ð�F�¼ÌÑRQ�SEí
¸�MJEUSUº?F	a*ÿ�F	N}º?FLj�F	h�SEí<FwhYºåì$FLEUF	¹Y½XFwºH¹�EUQDN}N`E.MJS(F	a{Q�ÿ4a(FLE.j�F	h�~RFLEUFkMJS(S(E.º?ÿ4C<SUMJÿ�N?F1S(Q�FXiW¸$F	½XS(F	hÔ½cíYM�¹!î�F	a
~�º?SsíkSsí<Fnh<F	N}º?j�FLEU¾mQ�c6Ssí<Fv»�ºïî�íbSSUMJ¸$F�¼

� ¼9Üd¹�Ssí<F1hYM	¾�Q�cRSsí<F0NHM�CY¹Y½%íts;MoÊDVuÕ�Vqf«�9gñð_EUQWh4CY½XSvf,¹TS(F?î�E.º?S�¾òâ5¹AîDºH¹<FLFLE y ð`f«âRz9MJS|O�O�ÀdV�¹YQ�SUºH½XF	h
SsíYFoN?Q/~¤EUQDN}N_E.MJS(F	amM�¹YhÔ¸$FLEUceQ�E�l0F	h¯M�E�MJS(Fo½cí<F	½.ß¿S(Q�a(FLFoºHc�Ssí<Fkî�¾WEUQDa|~5FLE.F�Q�¸�FLE�MJSUºH¹Aî�¸YEUQ�¸$FLE.N?¾�¼
g9¹<c�Q�EUSUCY¹YMJS(F	NH¾�s5Ssí<F�¸YEUQMî�E.M�l1l1F	hÌE.MJS(Fq½%í<F	½Uß�C4a(F	h�M�h<FLc%M�CYN?S1aUFLS1Q�cvf�Go½XQD¹4a(SUM�¹bSUarS(Qóä�NHS(FLE1Ssí<F
l1F	M�aUC<EUF	h0E�MJS(F�M�¹Yh1½XQD¹YaUF	pTC<F	¹TSUN?¾{EUFL¸$Q�EUS(F	h0SsíYMJS_Ssí<F�î�¾WEUQDa7~RFLEUF�a(F	¹Ya.ºH¹AîvSsí<F�F	MJEUSsímE.MJS(F�½XQ�EUE.F	½XSUN?¾�¼
f,cSsí<Fwa(F	¹Ya(F	h¿MJS(SUº?SUCYh<FrE.MJS(F	a0íYM�h¯ÿ�FLF	¹¯l0QD¹Yº?S(Q�E.F	h¯MJS{SsíYMJSnSUº}l0FmQ�E0º?c�Ssí<FL¾/íYM�h¯ÿ$FLF	¹�aUC4l1l0F	h
M�¹4ho¸4N?Q�S(S(F	hqS(QmF	¹4aUC<EUFASsíYFL¾w~RFLEUF*¸YEUQ�¸$FLE.N?¾ka(F	¹YaUº}¹Aî0Ssí<FnF	MJE.Ssí�é�a î�E�M	juº?SUMJSUº?QD¹YM�NPE.MJS(F�s4SsíYFnEUQDNHN;E.MJS(F
¸4EUQ�ÿ4N?F	l¤½XQDCYN}hkíYM	j�F*ÿ�FLF	¹�ºHh<F	¹TSUºåä4F	ht¼

ÊW¼�À�ÊDVuÕ�V0F	¹AîDºH¹<FLFLE�M�NHa(Q{aUM	~�Ssí<F�EUQDNHNYE�MJS(F9hYMJSUM{MJSRSsí<F�SUºHl1F�Q�c;S(Q�~5FLE�EUQDNHNHÿ4M�½Uß�sTÿ�C<S`~�M�aR¹YQ�S5MJÿ4N?F�S(Q
º}h<F	¹bSUºHce¾ASsíYF¸YEUQ�ÿ4N?F	l�~�ºHSsí*SsíYF�N?Q/~ÌEUQDN}NuE.MJS(F�¼7K�F�íYM�h0¹YQAh<QW½LC4l0F	¹bS(F	h|E.F	pTCYºHEUF	l0F	¹TS�Q�E7¸4EUQW½XF	h4C<EUF	a
S(QmEUFLjWºHFL~ Ssí<FnhYMJSUMmM�¹Yh�¹<Q1EUFLc�FLEUF	¹Y½XFdS(Qw½XQDl0¸4MJEUFdS(QrSsí<FdEUQDNHN$E�MJS(FnM�½XSUCYM�NHN?¾wÿ$F	ºH¹Aî|¸YEUQuhYCY½XF	h;¼

· íYFR½XQDl1l{CY¹Yº}½LMJSUº?QD¹0½cíYM�¹4¹<F	NWÿ�FLS�~5FLF	¹0ÕP�qÀôÓ9F	¹bj�FLE5M�¹Yh{Ssí<FÕ���À�F	¹AîDºH¹YFLFLE.a6MJS5O�O�ÀdVd~�M�a`½LN?F	MJE.NH¾
»�M/~5F	ht¼ · í<FvM�½L½LºHh<F	¹TSRE.FL¸�Q�E.S5¸YE.Q/juºHh<F	a�¹<Q|ºH¹<c�Q�E.l1MJSUº?QD¹wMJÿ$QDC<SRM�¹T¾mF	aUSUMJÿ4NHºHasíYF	hmEUFL¸$Q�EUSUº}¹Aî*½%íYM�¹Y¹<F	N�c�EUQDl
Ssí<F|Õ���ÀËO�O�ÀdVoQ�E9ÕP�qÀXÓ9F	¹Tj�FLEdF	¹AîDºH¹<FLFLE�a�S(Q�MwaUMJceFLS�¾�Q�EsîDM�¹4º?�	MJSUº?QD¹�Q�E9CY¸qSsí<F|l1M�¹YMUî�F	l1F	¹bSd½cí4M�ºH¹t¼
��Qõ�(M�NHMJE.lö��aU¾Wa(S(F	l M�h<F	pWCYMJS(F1S(Q�h<FLS(F	½XSnSsí<F1¸YEUQ�ÿ�N?F	l�Q�EASsíYMJSnº?Sd~�M�aA¹<Q�Snÿ�F	º}¹AîwM�hYF	pTCYMJS(F	NH¾èí4M�¹YhYN?F	h
a(FLF	l1a|S(Q/í4M	j�FoFXi<ºHa(S(F	ht¼ · í<FwEUFL¸$Q�EUS0aUM	¾ua0Ssí<FLE.Fw~�M�a1½XQD¹<c%CYaUºHQD¹¿M�¹4h¿C4¹Y½XFLEUSUM�ºH¹TS�¾¿ceE.QDl SsíYF�SUºHl0FkSsí<F
EUQDNHN$E�MJS(FAM�¹<QDl1M�N?¾w~RM�a�ä4E.a(S�E.M�º}a(F	hkÿT¾wSsí<F*O�OÀvVwÕP�qÀ�F	¹AîDºH¹<FLFLE�ºH¹kF	l1M�ºHNtM�¹Yhkj�QDº}½XFnl1M�ºHNtCY¹TSUºHN$º?S~�M�a
� EUF	a(QDNHj�F	h!�oM�adS(Q�í<Q�~Ûº?SAasíYQDCYNHh�ÿ$F{E.FL¸�Q�E.S(F	hts;M�¹YM�N?¾W�LF	hts�h<Qu½LCYl0F	¹TS(F	hts�M�¹4h�S(E.M�½Uß�F	h�ÿ$F	½LM�CYa(F1º?Sv~�M�anM
�(½XQD¹Y½XFLE.¹@�rM�¹Yhq¹<Q�SvM÷�(h<FLjuºHMJSUº?QD¹t¼�� · í<FLEUF*º}a�¹<Q1FXiu¸4NHM�¹4MJSUº?QD¹oQ�c`SsíYF	a(FnS(FLE.lma�¹<Q�E9M�¹b¾ohYF	aU½XE.º?¸YSUºHQD¹�Q�c_M
c�Q�E.l1M�Nt¸YE.Q�ÿ4N?F	l EUFL¸$Q�EUSUºH¹Aî0M�¹YhçíYM�¹YhYNHº}¹Aî{aU¾Wa(S(F	l ºH¹kSsí<FnM�½L½LºHhYF	¹bS�E.FL¸�Q�E.SL¼

� 25; � 	�PNK5;A89	óøê��2789����#Qù�4@�@�U1I8$úHû ü · íYFAM�½L½LºHh<F	¹TS�EUFL¸$Q�EUS�aUM/¾Wa�SsíYMJS�MJS�SsíYº}a�¸�QDº}¹bS�ºH¹kSsíYFd¸YEUF	NHM�CY¹4½cí
¸YEUQu½XF	aUaLs4Ssí<FLEUFn~�M�a�¹YQ1¸YEUQu½XF	aUa�S(Qwl0QD¹Yº?S(Q�E�Q�E�¸4NHQ�S�MJS(SUº?SUCYh<FnE.MJS(F*hYMJSUMus�SsíYMJS�º}aLsYS(Qm¸$FLEUc�Q�E.l¶Mm½cí<F	½.ßoS(Q
a(FLF|º?c7Ssí<F|MJS(SUº?SUCYh<F6ä�N?S(FLE�a�~RFLEUF|¸YEUQ�¸$FLE.N?¾ka(F	¹Ya.ºH¹AîmSsíYF*F	MJEUSsíNé�a�E.Q�SUMJSUº?QD¹�E.MJS(F�¼Ì��Q�ÿ$Quh<¾�~�M�a�E.F	a(¸$QD¹YaUº?ÿ4NHF
c�Q�E1½cí<F	½.ßWºH¹!î�SsíYFkNHQDM�hÔSUMJ¸�F�½XQD¹YaUSUM�¹bSUa0QD¹4½XF�Ssí<FkSUMJ¸�Fk~�M�a0ºH¹Ya(SUM�N}N?F	h¯º}¹�Ssí<Fkf«��gÓMJS0Ssí<F�NHM�CY¹Y½%íÔaUº?S(F�¼
· í<FLE.FLceQ�EUF�s`¹YQ�ÿ�Quh<¾�~�M�a{MJÿ�N?FmS(Q�pWC<F	a(SUº?QD¹¯Ssí<FkM�¹<QDl1M�N?QDCYa{E.MJS(FkhYMJSUM�EUF	½XQ�E.hYF	h�Q�E0½XQ�EUEUF	N}MJS(FkºHSnS(Q�Ssí<F
N?Q�~ÛEUQDNHN6E�MJS(F	aAQ�ÿ4a(FLE.j�F	h�MJÿ$QDC<SnM�~RFLFLß�¸YE.ºHQ�EdS(Q�NHM�CY¹Y½%í�M�¹Yh�QD¹�Ssí<FmhYM/¾�Q�c�N}M�CY¹Y½cí;¼1f,¹�M�hYhYº?SUº?QD¹;s;Ssí<F
Õ���À�F	¹AîDºH¹YFLFLE.a_MJSýÓ�F	¹Tj�FLE¹<FLj�FLE�M�a(ß�F	hwS(Q*a(FLFvMRíYMJE�h1½XQ�¸T¾mQ�ctSsí<F�M�½XSUCYM�N�hYMJSUMnQ�ÿ4a(FLEUj�F	hwMJSO�O�ÀvV$sD¹<Q�E
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match roll rate constant on flight tape)
(Used default roll rate that did not

Incorrect model of Spacecraft Attitude

Incorrect model of ground check software (did not know default
values used)

Ground Crew

gone through a complete test)
Incorrect model of development process (assumed software had

rate filtering) 
Incorrect model of IMS software design (misunderstanding of roll

Ground Check Software

Thought discrepancies due to expected changes)
(Assumed load tape had been verified.

Incorrect model of software development process

CD Engineers

B�ºoîDC<EUF�Ñ9¼}áTI · í<FAB6NHM/~5F	hþð`EUQu½XF	aUa��qQuh<F	NHa�CYaUF	h�ÿT¾wSsí<F*�9E.QDCY¹Yh�ð�FLE.a(QD¹4¹<F	NtM�¹YhqVWQ�c�S�~�MJEUF

hYºHhoSsí<FL¾kSUM�N?ßkS(QrSsí<FRîDCYºHhYM�¹Y½XFnF	¹AîDºH¹<FLFLE�Q�E�ÓvMJSUMkVuSUMJSUº?QD¹��qQD¹Yº?S(Q�EvMJSvO�OÀvVw~�í<QmpWC<F	a(SUº?QD¹<F	h�Ssí<FnN?Q�~
ä�N?S(FLERE.MJS(F	aL¼ · í<FL¾1aUºHl0¸�N?¾|FXiW¸4N}M�ºH¹<F	hmºHS5M	~�M	¾wM�a�MJS(S(E.º?ÿ4C<SUMJÿ�N?F�S(Q{FXiW¸$F	½XS(F	hk½cí4M�¹Aî�F	aM�aUa(Qu½LºHMJS(F	hw~�º?SsírSsí<F
h<F	NHºHj�FLEU¾mQ�c6Ssí<Fv»�ºoî�íbSSUMJ¸$F�¼

ÿ ������	�
�
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Mü B6º?j�Fnl0Quh<F	NHaMJE.FnºH¹Tj�QDN?j�F	h�í<FLEUF y aUFLFnB6ºïîDC<EUF�Ñ9¼}á�z�I
GJ¼9�vEUQDCY¹Yh]E.MJS(F�½%í<F	½UßÉa(Q�c�S�~�MJEUF�I · í<F�a(Q�ceS�~RMJE.F�C4a(F	h�S(QÔh<Q¯M�E.MJS(F�½cí<F	½.ß]QD¹ÍSsí<FqhYM/¾�Q�cANHM�CY¹4½cí

C4a(F	hqhYFLc�M�CYNHS�½XQD¹Ya(SUM�¹TSUavºH¹Ya(S(F	M�h�Q�c`Ssí<F*M�½XSUC4M�NPN?QDM�hqSUMJ¸$F�¼ · íWCYa�SsíYFLEUF*~�M�a9Mml1ºHa.l1MJSU½cíqÿ$FLS�~RFLF	¹
SsíYF*l0Quh<F	N�C4a(F	h�ºH¹�Ssí<FRî�E.QDCY¹YhoE�MJS(F*½cíYF	½UßuºH¹Aîka(Q�ceS�~RMJE.F{M�¹Yh�Ssí<F|l0QWhYF	N;CYa(F	h�ÿT¾�Ssí<F{M�½XSUCYM�NPf,��V
aUQ�ceS�~RMJEUF�¼

� ¼9�vEUQDCY¹Yh|½XEUFL~�l0Quh<F	NHa�Q�c�Ssí<Fh<FLj�F	N?Q�¸4l1F	¹bS6¸YEUQu½XF	aUaLI6À9N?Ssí<QDCAî�í{Ssí<F�EUFL¸$Q�EUS7h<QWF	a6¹<Q�S`h<F	N?j�FºH¹TS(QvSsíYºHa
c%M�½XS(Q�E	suº?S`ºHa7j�FLE.¾{¸$QDaUa.º?ÿ4N?FRSsíYMJS5½XQDl1¸4NHM�½XF	¹Y½X¾0l1M/¾0í4M	j�F�ÿ$FLF	¹1º}¹bj�QDN?j�F	hmM�¹Yh0SsíYMJS5Ssí<F�l0Quh<F	N<Q�c$Ssí<F
SsíYQ�EUQDCAî�íY¹<F	a.a7Q�c�SsíYF�ºH¹bS(FLE�¹YM�NupTCYM�N}º?S�¾{M�aUaUC<E.M�¹4½XF�M�¹Yh|FXiWS(FLE�¹YM�N<f�������h<FLj�F	N?Q�¸�l0F	¹bS7¸4EUQW½XF	a.a7ºH¹|Ssí<F
lmºH¹YhYa�Q�c`Ssí<F0î�EUQDCY¹YhqQ�¸$FLE.MJSUº?QD¹Ya�¸$FLE.a(QD¹Y¹YF	N�M�av~RF	NHNPM�a9Ssí<F|Õ���ÀXîDC4ºHhYM�¹Y½XF*F	¹AîDºH¹<FLFLE.a9~ íYQm~RFLEUF
º}¹<ceQ�E�l0F	hoQ�c`SsíYF*Q�ÿ4aUFLEUj�F	hqM�¹YQDl1M�NHº?F	a�E.ºïî�íTS�ÿ$FLc�Q�EUF{N}M�CY¹Y½cíqhYºHhq¹<Q�S9lmMJSU½cí�Ssí<F{EUF	M�N6h<FLj�F	N?Q�¸4l0F	¹TS
¸4EUQW½XF	a.aL¼ · í<FLEUF9a(FLF	l0F	hrS(Q*ÿ$F�¹YQ*½cíYF	½UßuºH¹AînQ�c�Ssí<F�½XQ�EUE.F	½XSU¹<F	aUaRQ�ctSsí<F�aUQ�ceS�~RMJEUFdMJc�S(FLE5SsíYF9a(SUM�¹4hYMJE.h
S(F	aUSUºH¹Aîqh4C<E.ºH¹AîohYFLj�F	N?Q�¸4l0F	¹TSL¼�K9MJE.h<~�MJEUFmc%M�ºHNHC<E.F	aAMJEUFkCYaUCYM�NHNH¾q½cíYF	½Uß�F	hÌC<¸¯S(Q�NHM�C4¹Y½cí�SUºHl0F�s6ÿ4C<S
Q�c�S(F	¹oS(F	aUSUºH¹Aî1ºHaM�aUa.CYl0F	h�S(Q�í4M	j�FAEUF	l1Q/j�F	h�M�N}N;a(Q�c�S�~�MJEUFAFLEUEUQ�E�a�M�¹YhkSsí<FLEUFLc�Q�EUFAc%C<EUSsíYFLE�½cí<F	½.ßWa9MJEUF
¹YQ�S�¹<FLF	h<F	ht¼

ÊW¼9�vEUQDCY¹Yhw½XEUFL~�l0QWhYF	NHa`Q�c;SsíYF�f ��Vma(Q�c�S�~�MJEUFdh<F	aUºïîD¹tI · í<F�î�EUQDCY¹YhrNHM�CY¹Y½%ír½XE.FL~ôíYM�hwM�¹wºH¹YM�h<F	pWCYMJS(F
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C4¹Yh<FLE.a(SUM�¹4hYºH¹AîwQ�cÛí<Q/~ËSsí<F0EUQDNHN6E.MJS(F�ä�N?S(FLE.av~RQ�EUß�F	ht¼S��Q�QD¹<F1Q�Ssí<FLE*SsíYM�¹�Ssí<Fm½XQD¹TS(EUQDN5h<¾W¹4M�l1ºH½La
F	¹!îDºH¹<FLFLE.a�~ í<Q�h<F	a.ºïîD¹<F	hASsíYF`f�G_EUQDNHN�E�MJS(F5½XQD¹Ya(SUM�¹TSUa6CY¹Yh<FLE�a(S(QTQuhdSsí<F	ºHE�CYa(F5Q�E�Ssí<FRºHl0¸4M�½XS;Q�cmä�N?S(FLE.ºH¹Aî
SsíYFAEUQDNHNtE�MJS(FnS(Qm�LFLE.Q<¼VWQm~ í<F	¹ohYº}aU½XEUFL¸4M�¹Y½LºHF	a�~5FLEUF*ceQDC4¹Yhkÿ$FLceQ�EUF*NHM�CY¹Y½%íts4¹<Q�ÿ$Quh<¾rMJS�Ssí<FnNHM�CY¹4½cí
a.º?S(FACY¹Yh<FLE�a(S(QTQuhkSsí<FAfXGvEUQDNHN$E�MJS(FÌä�N?S(FLE�hYF	aUºïîD¹k~RF	NHN$F	¹<QDCAî�í�S(Qrh<FLS(F	½XS�Ssí<FnFLEUEUQ�E	¼

á<¼9�vEUQDCY¹Yh�½XEUFL~ l1QWh<F	N}avQ�c_Ssí<F0E.MJS(F1½%í<F	½Uß�aUQ�ceS�~RMJEUF�IAÀ�¸Y¸4MJE.F	¹bSUN?¾�s�Ssí<F0î�EUQDCY¹Yh�½XEUFL~Û~RM�adCY¹4M	~�MJEUF
Ssí4MJS�Ssí<Fn½%í<F	½UßuºH¹AîmaUQ�ceS�~RMJEUF{CYa(F	h�h<FLc%M�CYN?SjJM�NHC<F	a�ceQ�E�SsíYFVä�N?S(FLE�½XQD¹YaUSUM�¹bSUaL¼

ÒW¼9OÛÓ¤F	¹AîDºH¹<FLFLE�a?éPl0Quh<F	N_Q�cSsí<F1»�ºoî�íbSASUMJ¸$Fk½cíYM�¹!î�F�I · í<Fm½XQD¹TS(EUQDNRh<¾W¹4M�l1ºH½LanNHF	M�h�F	¹AîDº}¹<FLFLE*MJS{Ssí<F
N}M�CY¹Y½cíkaUºHS(F9M�¹Yhùí<FLEaUCY¸�FLE.jWºHaUQ�E5MJSÕ���À Ó9F	¹Tj�FLE�Ssí<QDCAî�íTS�SsíYMJS�Ssí<FvEUQDNHN�E.MJS(FdM�¹<QDl1M�NHº?F	aR~RFLEUFdhYC<F
S(QmßW¹<Q�~�¹o½%íYM�¹Aî�F	a9ºH¹kSsí<Fd»�ºoî�íbS�SUMJ¸$F�¼ ��F	º?Ssí<FLE�~RF	¹TS�ÿ4M�½UßkS(Q1SsíYFAF	¹AîDºH¹<FLFLE�aSsí<F	l1a(F	NHj�F	aS(Qm½cíYF	½Uß
Ssí4ºHa�½XQD¹Y½LNHC4aUº?QD¹w~�º?Ssí�SsíYQDa(FAl0QDa(S�FXiu¸$FLEUS�ºH¹kSsí<F*h<FLSUM�ºHNHa�Q�c6Ssí<F*ORF	¹TSUM�C<E9½XQD¹bS(EUQDN�h<¾W¹4M�l1ºH½LaL¼

ø6����� � 132O;A8�1I�72 ü Ó9F	a(¸�º?S(F�a(FLj�FLE�M�N�hYºïì�FLEUF	¹TSÈî�EUQDC<¸�a`ÿ$F	ºH¹AîAM�½XSUº?j�FvMJS_SsíYF�NHM�CY¹4½címa.º?S(F�sT¹<Q�ÿ$Quh<¾0íYM�h1ÿ$FLF	¹
M�aUaUºoîD¹<F	h�EUF	a(¸$QD¹Ya.º?ÿ4ºHNHºHS�¾|ceQ�E�l0QD¹Yº?S(Q�E.º}¹Aî|Ssí<Fna(Q�c�S�~�MJEUFnÿ$F�íYM/jWºHQ�E�MJceS(FLE9º?S~�M�a�N?QDM�h<F	hoº}¹bS(Q1SsíYFAf��9g*¼ · í<F
M�½L½LºHh<F	¹TS9EUFL¸$Q�EUS�h<QWF	a9¹<Q�S9l1F	¹bSUº?QD¹�½XQWQ�E.hYºH¹YMJSUºHQD¹o¸YEUQ�ÿ�N?F	l1aLs�M�N?Ssí<QDCAî�í�º?S�hYQTF	a9aUM	¾�Ssí<FLEUF{~RM�avMwNHM�½UßoQ�c
CY¹YhYFLE.a(SUM�¹YhYº}¹Aî0Q�c`F	M�½cí�Q�SsíYFLE�é�a9EUF	a(¸$QD¹YaUº?ÿ�ºHNHº?SUº?F	aRÿ$FLS�~RFLF	¹�Ssí<F|Õ���À NHM�CY¹Y½%í�¸$FLE.aUQD¹Y¹<F	N y MJSnO�OÀvVYz�M�¹Yh
Ssí<F9h<FLj�F	N?Q�¸4l0F	¹TS_¸$FLE.aUQD¹Y¹<F	N<MJS5ÕP�qÀ Ó9F	¹Tj�FLEM�¹Yh1SsíYMJS5SsíYºHa5N?F	h0S(QnSsíYF�½XQD¹Y½XFLE.¹4a_Q�c$Ssí<F9Õ���À�¸�FLE�a(QD¹Y¹<F	N
MJS9O�OÀvVw¹<Q�S�ÿ�F	º}¹Aî0M�h<F	pTC4MJS(F	N?¾�M�hYh<EUF	aUaUF	ht¼

À l0Q�EUFòî�F	¹<FLE.M�NvpTCYF	a(SUº?QD¹ÉSsíYMJS�l1ºïî�íTSSí4M	j�F�ÿ$FLF	¹Éº}¹bj�F	a(SUºoîDMJS(F	h�~RM�aw~ í<FLSsíYFLEwSsíYFqc%M�ºHNHC<E.F�S(QÌM�½XS
¸YEUQ�¸$FLE.NH¾kMJc�S(FLEAh<FLS(F	½XSUºH¹!îwSsíYF*EUQDN}N�E.MJS(F|¸YE.Q�ÿ4N?F	l º}¹bj�QDN?j�F	h�MkNHM�½.ß�Q�c_½XQWQ�E.hYºH¹4MJSUº?QD¹qM�¹4hq½XQDl1l{CY¹Yº}½LMJSUº?QD¹
¸YEUQ�ÿ�N?F	l1a�ÿ$FLS�~RFLF	¹mÕ���ÀÍF	¹AîDºH¹<FLFLE.a7MJS�O�O�ÀdV{M�¹Yh1ÊDVuÕ�V*¸$FLE.aUQD¹Y¹<F	N#¼��ôíT¾{h4ºHh|a(FLj�FLE.M�NY¸$FLQ�¸4NHF�¹YQ�SUºH½XFSsí<F
¸YEUQ�ÿ�N?F	lÛ~�º?SsíwSsí<FvEUQDNHN�E.MJS(Fvÿ4C<S�h<Q0¹<Q�SsíYºH¹Aî|M�¹Yhw~ íT¾1~RFLEUFdSsí<FvM�¹<QDl1M�NHº?F	a�SsíYFL¾m¹<Q�SUºH½XF	h�¹<Q�S�Fhì$F	½XSUº?j�F	N?¾
½XQDl1l{CY¹YºH½LMJS(F	h�S(Q1Ssí<QDa(Fn~ í<Q1½XQDCYNHh�h<Q1a(QDl0FLSsíYº}¹AîmMJÿ$QDC<S�º?S%��VWFLj�FLE.M�N�S�¾W¸�F	a�Q�c�½XQWQ�E.hYº}¹YMJSUº?QD¹�¸YE.Q�ÿ4N?F	l1a
l1ºïî�íTSFíYM/j�F�FXi<ºHa(S(F	ht¼7B<Q�ERFXi<M�l0¸4N?F�sTSsí<FLEUF�lmºïî�íbS íYM	j�F�ÿ�FLF	¹rM�¹1Q�j�FLE.NHMJ¸m¸4EUQ�ÿ4N?F	l�sb~�º?Ssí0F	M�½%ím¸$FLE.a(QD¹1~ í<Q
aUM/~�Ssí<Fn¸YEUQ�ÿ4N?F	l M�aUaUCYl1º}¹Aî0SsíYMJS�aUQDl0FLQD¹<FnF	N}a(FA~�M�a�íYM�¹4hYNHºH¹Aî0º?SQ�E9Ssí<FA¸4EUQ�ÿ4N?F	l¶lmºïî�íbS�íYM	j�F{QW½L½LCYEUEUF	h
MJS�Ssí<Fnÿ�QDC4¹YhYMJEU¾1ÿ$FLS�~5FLF	¹qa(FLj�FLE.M�N;¸$FLQ�¸4NHFMé�a�EUF	a(¸$QD¹YaUº?ÿ�ºHNHº?SUº?F	a	¼

J 	�	 � GH;!�	��ü · í<FLEUF~�M�a_M*l1ºHaUa.ºH¹Aî9Q�E5ºH¹YM�hYF	pTCYMJS(F�ceFLF	h<ÿ�M�½Uß1½cí4M�¹Y¹<F	N<c�EUQDlàSsí<F�NHM�CY¹Y½%í0¸$FLE.a(QD¹Y¹<F	NuS(Q*Ssí<F
h<FLj�F	N?Q�¸�l0F	¹bS�Q�EsîDM�¹Yº?�	MJSUº?QD¹;¼

· F	a(SUadE.ºoî�íbSdÿ$FLc�Q�EUF0NHM�CY¹Y½%í�h<FLS(F	½XS(F	h�Ssí<F0�LFLE.QoEUQDNHN�E.MJS(F�sPÿ4C<SvSsí<FLEUF0~�M�an¹<Qkc�Q�E.l1M�N7½XQDl1l{CY¹Yº}½LMJSUº?QD¹
½cí4M�¹Y¹<F	N6F	a(SUMJÿ4N}ºHasí<F	h�c�Q�EÌî�FLS(SUºH¹AîoSsíYMJSAº}¹<ceQ�E�l1MJSUº?QD¹�S(Q�Ssí<QDa(F0~ íYQk½XQDC4NHh�CY¹Yh<FLE�a(SUM�¹Yh�º?SL¼{f,¹YaUS(F	M�h�j�QDºH½XF
l1M�ºHNWM�¹Yh{F	l1M�ºHNW~RFLEUFCYa(F	ht¼ · í<FREUFL¸$Q�EUS6ºHa6¹<Q�S6½LN?F	MJE	sDÿ4CYSPF	º?SsíYFLE�SsíYFLEUF�~RM�a7¹<Q9c�Q�E.l1M�NuM�¹<QDl1M�N?¾nEUFL¸$Q�EUSUºH¹Aî
M�¹YhÉS(E.M�½.ßWºH¹!î�a(¾WaUS(F	l Q�Eoº?Sr~�M�a�¹<Q�S�ßu¹<Q/~�¹ÍQ�EoC4a(F	hÉÿT¾ÍSsí<F�¸YEUQu½XF	aUak¸4MJEUSUºH½LºH¸4M�¹bSUa	¼ËVWFLj�FLE.M�NvEUF	½XF	¹TS
MJFLEUQDa(¸�M�½XF�M�½L½LºHhYF	¹bSUaùíYM/j�F�ºH¹Tj�QDN?j�F	hÍSsí<F�ÿW¾W¸4M�aUaUºH¹!î�Q�cdceQ�E�l1M�N�M�¹<QDlmM�N?¾ÌEUFL¸$Q�EUSUºH¹Aî�½%íYM�¹Y¹<F	N}amM�¹YhÍSsí<F
aUC<ÿ�a(SUº?SUC<SUº?QD¹wQ�c7ºH¹<c�Q�E.l1M�N�F	l1M�º}NtM�¹Yh�Q�Ssí<FLE9½XQDl1l*C4¹YºH½LMJSUº?QD¹�
É~�º?SsíkaUºHl1º}NHMJE�EUF	aUCYN?SUa	¼

· íYF*Õ���À y Ó9F	¹bj�FLEXz�F	¹!îDºH¹<FLFLE.a�EUF	pTCYF	a(S(F	hq¹YQ íYMJE.h4½XQ�¸T¾oºH¹YceQ�E.lmMJSUº?QD¹�MJÿ$QDC<S�Ssí<FnEUFL¸$Q�EUS(F	hqM�¹<QDl1M�N?¾
M�¹Yhoh4ºHhk¹<Q�S�a(¸$F	MJßkhYº?EUF	½XSUN?¾r~�º?SsíkSsí<F|�vCYºHhYM�¹4½XF9F	¹!îDºH¹<FLFLE�Q�E�Ó9MJSUMkVWSUMJSUº?QD¹o�qQD¹Yº?S(Q�E�MJS9O�O�ÀdV�¼
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Q�¸$FLE.MJSUº?QD¹Ya�z�¼
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M1½LN?F	MJE�h<Fhä�¹Yº?SUºHQD¹rQ�c6~ í4MJS�aUCY½cí�M0S(E.M�¹YaUºHSUº?QD¹�l1ºïî�íTS�l0F	M�¹�Q�E�EUF	pTC4º?EUF�¼

ø6�72789�$�7OQù�4@����1I8$úHû J �;T��
Mü À�c�S(FLE`Ssí<F#î�EUQDC4¹Yh0NHM�CY¹Y½%í{¸�FLE�a(QD¹Y¹<F	NW½LC<S(ÿ4M�½.ßWaLsuÊDVuÕ�V{lmM�¹YMUî�F	l0F	¹TS_hYºHh
¹<Q�S{½XEUF	MJS(F�Mql1M�aUS(FLE|a.C<EUj�F	ºHNHN}M�¹Y½XF0¸4NHM�¹�S(Q�h<Fhä�¹<F1Ssí<FwSUM�a(ßua*Q�cSsíYFmEUF	l1M�º}¹YºH¹Aîo¸$FLE.aUQD¹Y¹<F	N y Ssí<Fwc�Q�E.l1M�N
ºH¹Ya.ºïî�íbS�¸4NHM�¹q~RM�adaUSUºHNHN�º}¹qh<E�MJceS�z�¼vf ¹q¸�MJEUSUºH½LCYNHMJE/s�Ssí<FLE.F*~RFLEUF0¹<QwceQ�E.lmM�NP¸4EUQW½XF	a.a(F	a9F	a(SUMJÿ4NHºHací<F	hoS(Q�½cíYF	½Uß
Ssí<F|jJM�NHºHhYº?S�¾�Q�c_Ssí<F|fXG�ä�N?S(FLEd½XQD¹Ya(SUM�¹TSUadQ�EdS(Q�l0QD¹Yº?S(Q�EdMJS(SUº?SUCYhYF{E�MJS(F	avQD¹Y½XF0Ssí<F*»�ºïî�íTS9SUMJ¸$F{~RM�adNHQDM�h<F	h
ºH¹TS(Q|Ssí<Fdf��9g�MJS�O�MJ¸$FAOM�¹YM	j�FLE.M�N�À�º?E�VuSUMJSUº?QD¹ y O�O�ÀdVYz_¸YE.º?Q�E�S(Q1NHM�C4¹Y½cít¼_ÊDV<Õ�VrNHM�CY¹Y½%ík¸$FLE.a(QD¹Y¹<F	N�~RFLEUF
¸YEUQ�jWº}h<F	h�~�º?Ssí¯¹YQ�hYQW½LCYl1F	¹bS(F	h¿EUF	pWCYº?EUF	l1F	¹bS|¹<Q�E|¸YEUQu½XF	hYC<EUF	a*S(Q�EUFLjuº?FL~ Ssí<F�hYMJSUM�M�¹YhÔ¹<Q�EUFLceFLE.F	¹Y½XF	a
~�º?Ssík~�íYºH½cíkS(Qr½XQDl0¸4MJEUFASsíYFAQ�ÿ4a(FLEUj�F	h�hYMJSUM1ºH¹kQ�E.hYFLE�S(Qmh<FLS(F	½XS9M�¹<QDl1M�NHº?F	a	¼
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 � � � 	�[ü f,S_ºHa_¸$QDaUaUº?ÿ4NHFRSsí4MJSRl1º}aUCY¹Yh<FLE�a(SUM�¹YhYºH¹!îDa y M�¹wºH¹Y½XQ�EUE.F	½XS5l0Quh<F	Nez6MJÿ$QDC<S_Ssí<F�Ssí<Q�E.QDCAî�íu�
¹<F	aUa�Q�c<Ssí<F5hYFLj�F	N?Q�¸4l0F	¹TS�¸YE.QW½XF	aUaPN?F	hAS(Q9M�c%M�ºHNHC<E.F7S(Q�¸YEUQ�jWº}h<F`EUF	pWCYº?EUF	l1F	¹bSUa;M�¹4hA¸YEUQu½XF	aUa(F	aPc�Q�E�¸$FLEUc�Q�E.l1ºH¹Aî
a(Q�c�S�~�MJEUFk½cí<F	½.ßWa{MJSnSsí<FwNHM�CY¹Y½%í�aUº?S(F�¼oORQDl0¸�NHM�½XF	¹Y½X¾�l1M	¾�M�N}a(QçíYM/j�Frÿ$FLF	¹�ºH¹Tj�QDN?j�F	hts6º#¼ëF�¼?s�Ssí<Fr½XQDlml0QD¹
M�aUaUC4l0¸YSUº?QD¹�Ssí4MJS{a(Q�c�S�~�MJEUFkh<QWF	a*¹<Q�S*c�M�º}N_M�¹Yh�SsíYMJS{aUQ�ceS�~RMJEUFwS(F	a(SUºH¹!îqºHanFXimíYM�C4a(SUº?j�FrM�¹4h�Ssí<FLEUFLc�Q�EUFkM�hu�
hYº?SUºHQD¹YM�N�a(Q�ceS�~RMJE.F�½cí<F	½.ßWº}¹Aî�~RM�am¹<Q�S1¹<FLF	h<F	ht¼ÔK�Q/~RFLj�FLE	s�SsíYºHa0ºHa0a(¸$F	½LCYN}MJSUº?QD¹ÔM�a0Ssí<FkEUFL¸$Q�EUS0h<QWF	a1¹<Q�S
FXiu¸4NHM�ºH¹k~ íT¾�l1M�¹YMUî�F	l0F	¹TSvhYºHh�¹<Q�S�¸4EUQ/juºHh<FAh<Qu½LCYl0F	¹TS(F	hoE.F	pTCYºHEUF	l0F	¹TSUa�M�¹Yho¸4EUQW½XF	h4C<EUF	aS(Q1E.FLjWº?FL~�Ssí<F
NHM�CY¹4½cíohYMJSUMm¹<Q�E�F	¹YaUCYEUFdSsí<FnM/j�M�ºHN}MJÿ4ºHNHº?S�¾mQ�c6EUFLc�FLEUF	¹Y½XF	a�ceQ�E�½XQDl1¸4MJE.ºHa(QD¹�a(Q1SsíYMJS�h4ºHaU½XEUFL¸4M�¹4½Lº?F	a½XQDCYNHh�ÿ$F
hYºHa.½XQ/j�FLEUF	ht¼

ø6����� � 132O;A8�1I�72 ü · í<F5NHM�½.ßAQ�cYQ�j�FLE.aUºïî�íTS7N?F	hAS(QdM�¸YEUQu½XF	aUa�Ssí4MJS�hYº}hn¹<Q�S6M�aUaUºïîD¹*M�¹b¾�QD¹YFRSsíYF5EUF	aU¸�QD¹4aUº?ÿ4ºHN}º?S�¾
c�Q�E�a(QDl0FnaU¸�F	½Lºïä�½vNHM�CY¹Y½%í�aUº?S(FASUM�a(ßuaL¼
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aUºïî�íTSs��¸4NHM�¹Ìº}¹Ô¸4NHM�½XF�S(Q�l0QD¹4º?S(Q�E1Ssí<F�¸$FLEUc�Q�E.l1M�¹Y½XFkQ�cvSsí<FoNHM�C4¹Y½cíÔQ�¸$FLE.MJSUº?QD¹4a0¸YEUQu½XF	aUaL¼ · í<FLE.FoºHa0¹<Q
ºH¹<c�Q�E.l1MJSUºHQD¹�º}¹Y½LNHCYh<F	hqºH¹�Ssí<F0M�½L½LºHh<F	¹TSdEUFL¸$Q�EUSdMJÿ$QDC<SvSsí<F|¸YEUQu½XF	aUavS(Qol0QD¹Yº?S(Q�EvSsí<F0¸$FLEUc�Q�E.l1M�¹4½XF*Q�cRSsí<F
NHM�CY¹4½cí�Q�¸$FLE.MJSUº?QD¹4av¸YEUQu½XF	aUaAQ�EA~�íYMJSAS�¾W¸$F0Q�c�ceFLF	h<ÿ�M�½Uß�~RM�a*CYa(F	h y ºHcRM�¹T¾<zvS(Qo¸YEUQ�jWºHhYF1ºH¹YaUºïî�íTSdºH¹TS(QoSsí<F
¸YEUQu½XF	aUaL¼
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·�CDC�C cFE�G	¹tsIH�½L½LºHhIG	¹DE�º}¹bjJG	a�EUºoîKH)E CJL aa�E C ¸MH)E7EsíYºHaR¸ C ºH¹NEOHJcPE�G L º}hIG	¹NEUºHce¾uºH¹Aî C ¸;G L H)EUº C ¹QHJRSG L�L"CJL aOEsíQH)ELsYº?c�EsíIGL¾
íQH�hq¹ C E C ½L½UT L"L G	h;s4l1ºïî�íDE�íQH/jJG*¸ L GLjJG	¹NE�G	hVEsíIG�R C aUaL¼�Üv½L½UH�aUº C ¹SHJRWR?¾ C ¸;G L H)EUº C ¹Ya�lXH�¹QHUîJG	lYG	¹DE9º}acFHJTSR.E�G	ht¼
·�C EsíIG	º L ½ L G	hYºWELsSEsíIG�H�½L½LºHhIG	¹DE9ºH¹TjJG	a�EUºïîKH)EUº C ¹�ÿ C H L h�ºH¹MEsíYº}a�½UH�a�G{ßJGL¸QEvhYºïîMîDºH¹!î<¼ ·�C TY¹YhIG L a"E"H�¹Yh�~ íT¾�H�¹
G L"L"C ¹QG C TYa�»�ºïî�íDEZE"HJ¸AG~7H�a`½ L G[H)E�G	hmºH¹�EsíIGýä L a�E6¸SR\H�½]G y H�¹Yh�E C R.G[H L ¹àí C ~^E C ¸ L GLjJG	¹DE!HdaUºHlmºWRWH L_C ½L½UT L�L G	¹Y½]G
ºH¹`EsíIG0caTIE"T L G�z�s�EsíQG1a C cPE�~OH L GbH�¹Yh�a(¾ua�E�G	l hIGLjJG[R C ¸�lYG	¹NEd¸ L"C ½]G	a.acH�aUa C ½LºWH)E�G	h�~�º.EsíòîJG	¹IG L H)EUºH¹AîMEsíIGYE"HJ¸;G
¹IGUG	hYadE C ÿ;GcGXieH�l1º}¹IG	ht¼
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w«��x�E�G[y�EUº}¹Aîb{ í4ºWR.G9� C ¹IGL¾D{OG[RWR_~IGU�JG[R C ¸;G[~�EsíQG2w1����H�¹Q~�{7HJy�¸SH L EUºWHJRWRH¾ L G[yU¸ C ¹SyUº?ÿSR.G zFCJL ºWE"y&y CJz E|{7H L GY~IG �
�JG[R C ¸ } G	¹NE�H�¹Q~VE�G[y�EUºH¹Aî<¼ · íIG:w t ½ C ¹Qy�E"H�¹DE"ycH L G{¸ L"C ½]G[y"y�G[~�ÿT¾MEsíQG�� C ¹IGL¾�{>G[RWR�w1���A��ÿSTIE�{>G L G�~IG[y.ºïîD¹IG[~
H�¹Q~ME�G[y"E�G[~oÿW¾wÕ��qÀ*¼
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Walkerton PUC Operations Management

� ç�í�æ�ì�î�ê�í�é ì�ó ì�ë���è�ç�ëBìfí�ï é ì�ó�ï å ó ë é�ë�������é è��ë�å çfð è�����ê�ç�å é �

�¤ñ�è�ê��ñ�é���ì�ó ì�ó ì�ðBì�å � å ç��fí�æ�� ì�ó ë ì���í�é ì�ó¤î�ê�í�ò å é ��ó ì���è�ó é ë ô
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,�ç�í���í�ó ìfè�ï�ó ì���è�ó é ë�è�ï�-iô�ðBè�ò å ò å ç�.Bì�æfé èfé ó ì�í�é ì�æ���í�é ì�ó ô

��ó è�/�ò ì��fë0��ì�ó ìfó ì�ëBè�ò � ì�æ�ô1iëBë ê��fì�æ�2�30-4��í�ë�ì�ç�ëBê�ó å ç��få ç�ë���ì�ð é å è�ç�ó ì���è�ó é

�¤ñ�è�ê��ñ�é�5ié í�ç�6iè�ì�/�ì�ò���í�ë�ó ì�ò í�� å ç��fé ñ�ìfé ó ê�é ñ�ô,�ç�í���í�ó ìfè�ï���è�è�ó¤ë é í�é ìfè�ï�ò è�ð í�ò���í�é ì�ó¤è���ì�ó í�é å è�ç�ë ô
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@iê�/�ò å ð�ñ�ì�í�ò é ñfå ç�ë���ì�ðBé è�ó¤æ�å æfç�è�é�ï è�ò ò è��	ê��fè�çBADC�C�Efå ç�ë���ì�ðBé å è�çfó ì���è�ó é ô1iæ��Bå ë è�ó ��ë ñ�è�ê�ò æfñ�í�� ì�/�ì�ì�ç��fè�ó ì���å æ�ì�ò ��æ�å ëBë ì��få ç�í�é ì�æ�ô1iæ��Bå ë è�ó ��æ�ì�ò í��Bì�æ�ô
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� ò ò ç�ì�ëBë�ë ê�ó ï í�ð å ç��få çfð è�����ê�ç�å é å ì�ë�è�ê�é ë å æ�ì�U í�ò .Bì�ó é è�ç2fè�ë é�ó ì�ð ì�ç�é���í�é ì�ó¤î�ê�í�ò å é ��ó ì���è�ó é ë�è�Bì�óGV��Bì�í�ó ë�è�ò æ�ô
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\ è�����ò í�å ç�é ë]/���ðBå é å ^Bì�ç�ë�í/�è�ê�é�ð ñ�ò è�ó å ç�ìfé í�ëBé ìfå ç�æ�ó å ç�.Bå ç����í�é ì�ó ô� ����ó è���ì�ó¤í�ðBé å �Bå é å ì�ë0��ì�ó ì�ì�ëBé í�/�ò å ëBñ�ì�æ���ó í�ð é å ðBìfï è�óGV�_��Bì�í�ó ëBô

è�ï` è/�ó ì�ë���è�ç�ëBå /�å ò å é å ì�ëBô� ç�í�æ�ì�î�ê�í�é ì�é ó í�å ç�å ç��ò ì�æfé è�å ç�í�æ�ì�î�ê�í�é ìfê�ç�æ�ì�ó ëBé í�ç�æ�å ç��
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30��ì�ó í�é ì�æ�U ì�ò ò�a���å é ñ�è�ê�é�í�ð ñ�ò ò è�ó å ç�í�é è�ó ô

b�í�ð�.Bì�æ�í�æ�ì�î�ê�í�é ìfé ó í�å ç�å ç��fí�ç�æfì�c���ì�ó é å ëBì�ô

2fí��dADefí�ç�æ�2fí��dADf�g í�ï é ì�ó¤ë�������é è��fë�è�ï���ó è/�ò ì��fë�í�����ì�í�ó ì�æ�h ôä�å æfç�è�é�é í�. ì��fì�í�ëBê�ó ì��fì�ç�é ë�è�ï�ð ñ�ò è�ó å ç�ìfó ì�ëBå æ�ê�í�ò ë�ï è�óGU ì�ò ò�f
2få ëBë é í�é ì�æfò è�ð í�é å è�ç�ë�ï ó è��i��ñ�å ðBñfëBí����ò ì�ë�ñ�í�æ�/�ì�ì�çfð è�ò ò ì�ðBé ì�æ�ô2fí�æ�ìfï å ðBé å é å è�ê�ë�ì�ç�é å ó ì�ë�ï è�ó¤ó ì�ë å æ�ê�í�ò ë�å çfæ�í�å ò ��è���ì�ó í�é å ç��fë ñ�ì�ì�é ëBô3�ç�ò ��ë é í�ó é ì�æ��fì�í�ëBê�ó å ç���å çBADC�CE�ôä�å æfç�è�é��fì�í�ëBê�ó ìfðBñ�ò è�ó å ç�ìfó ì�ë å æ�ê�í�ò ë�è�ç��fè�ëBé�æ�í��Bë ô
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,k��æ�í�é ì�. ç�è���ò ì�æ���ìfí�ë�ó ì�î�ê�å ó ì�æ�ô

liì�ò å ì��Bì�æ�ê�ç�é ó ì�í�é ì�æ���í�é ì�ó¤ëBí�ï ìfé èfæ�ó å ç.Bô�¤ñ�è�ê��ñ�é�ð è�ç��Bì�ç�å ì�ç�ðBì���í�ë�í�ðBð ì���é í�/�ò ì�/�í�ë å ë�ï è�ó¤ë í�����ò å ç���ô

ä�å æfç�è�é��fí�å ç�é í�å ç���ó è���ì�ó¤é ó í�å ç�å ç��fè�ó¤è���ì�ó í�é å è�ç�ë�ó ì�ðBè�ó æ�ëBô
liì�ò å ì��Bì�æ�ë è�ê�ó ðBì�ë�ï è�óG��í�é ì�ó¤ë��Bë é ì�����ì�ó ì���ì�ç�ì�ó í�ò ò ��ë í�ï ì�ôfô�¤ñ�è�ê��ñ�é�ê�ç�é ó ì�í�é ì�æ���í�é ì�ó�ë í�ï ì�é èfæ�ó å ç�. ô
ä�å æfç�è�é�ê�ç�æ�ì�ó ëBé í�ç�æfó å ë�.Bë�è�ï/�í�ðBé ì�ó å í�ò ðBè�ç�é í��å ç�í�ç�é ë�ò å . ì�-iô�ð è�ò å ôä�å æfç�è�é�/�ì�ò å ì�� ì���ê�å æ�ì�ò å ç�ì�ë0��ì�ó ìfí�ñ�å ��ñ���ó å è�ó å é �Bô
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@ió è�� å æ�ìfè��Bì�ó ëBå ��ñ�é�è�ï�æ�ó å ç.Bå ç�����í�é ì�ó¤î�ê�í�ò å é �Bô
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å ë�í�ð ðBê�ó í�é ì�í�ç�æ�í�æ�ì�î�ê�í�é ìfðBñ�ò è�ó å ç�í�é å è�ç�å ë0/�ì�å ç�����ì�ó ï è�ó �fì�æ�ô2fè�ç�å é è�ó¤è���ì�ó í�é å è�ç�ë�é èfì�ç�ëBê�ó ì�é ñ�í�é�ë í�����ò ìfé í�. å ç��fí�ç�æfó ì���è�ó é å ç�
6iì�ì��fí�ð ðBê�ó í�é ìfó ì�ðBè�ó æ�ëBô
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� ç�í�æ�ì�î�ê�í�é ì��fè�ç�å é è�ó å ç��í�ç�æ�ë ê���ì�ó �Bå ë å è�ç�è�ï�è���ì�ó í�é å è�ç�ë1iæ��Bì�ó ëBìfé ì�ëBé�ó ì�ë ê�ò é ë�ç�è�é�ó ì���è�ó é ì�æ���ñ�ì�çfí�ë�.Bì�æ�ô@ió è�/�ò ì��ë�æ�å ëBðBè�Bì�ó ì�æfæ�ê�ó å ç��få ç�ë���ì�ðBé å è�ç�ë�ç�è�é�ó ì�ð é å ï å ì�æ�ô
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o!q�vk��}�~�v!qÀ%B�ïz!r�q�x�}M�Iwdx « q�wdx�z!r < ~ª|�zI�Éç=�½z!rpq�md}�wdx½|*v�zk}µÏT~�y´v!}��¨qI}�~pq¼zk}5%ªxwd�¨qd±�z!r�|*vº�;}�~ª�Ix*n�v!|�}�~Ü|*v
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Ô�Õ×ÖdØdÖdÙÅÚ%Û×Ü�ÙÅÝ Þ.ßàÚwá�Ý Ú�âEÕ%ãXÚ�ä�Ý ÖdÙÅÝ å%æ;Þ�Ú%ß ÙÅÝ ãÅÝ Þ�Ü�ÙÅÚ�ÖhÕ%ãXÜ%ç%ç%ß Õ%á�Ü%è�Ù Õ<éXÚ�Ù�Ú%ß�Û<Ý å�Ú<Ý ã%ÞdÕXå�éêÝ ÙÅÝ ÕXå�Ö§Ö�ë�ÕXì%è éÉí%Ú×Ü�é%éXÚ�é×ã ÕXßdÞdÕXå�Ù�Ý å%ì�ÕXì�Ö'Û;ÕXå%Ý Ù ÕXß�Ý å%æ%î

Ministry of the Environment

ï å%Ü�éXÚ�ðXì%Ü�ÙÅÚ×Ý å�Ö�ç%Ú�ÞdÙ�Ý ÕXå�Ö'Ü%å�éÉÝ Û<ç%ß ÕXç%Ú%ßàè Ø§ÖdÙ�ßàì�ÞdÙ�ì%ßàÚ�é?Ü%å�éÉÜ�éêÛ<Ý å%Ý ÖdÙÅÚ%ß�Ú�éÉÝ å�Ö�ç%Ú�ÞdÙÅÝ ÕXå<ç%ß ÕXæ%ßàÜ�Û<î î

ï å%Ü�éXÚ�ðXì%Ü�ÙÅÚ�ÙÅß�Ü%Ý å%Ý å%æ;Õ%ãXñ×ò§ó?ç%Ú%ß ÖdÕXå%å%Ú%è î

á�Ý ÕXè Ü�ÙÅÝ ÕXå�Ö.ì%å�ÞdÕ%á�Ú%ß�Ú�éÉÝ å<ç%Ú%ß�Ý Õ%éXÝ Þ.Ý åwÖ�ç%ÚwÞTÙ�Ý ÕXå�Ö�î

Ô�Õ?Ú%å�ã ÕXß Þ�Ú%Û<Ú%åwÙ%Õ%ã%ÞdÕXå�ÙÅÝ å%ì%Ý å%æ�ÙÅß�Ü%Ý å%Ý å%æ<ß�Ú�ðXì%Ý ß�Ú%Û<Ú%å�Ù Ö�îÔ�Õ×Þ�Ú%ß Ù�Ý ã�Ý Þ�Ü�Ù�Ý ÕXå�ÕXßdÙÅß�Ü%Ý å%Ý å%æ<ß�Ú�ðXì%Ý ß�Ú%Û<Ú%å�Ù Ö§ã ÕXß�æ%ß�Ü%å�é%ãÅÜ�Ù�ë%Ú%ß�Ú�é<ÕXç%Ú%ß�Ü�Ù ÕXß Ö�îôXß�Ý á�Ü�Ù�Ú<è Ü%í�Ö.å�Õ%ÙXÝ å�ã ÕXß�Û<Ú�é?Ü%í�ÕXì�ÙXß�Ú%ç�ÕXß Ù�Ý å%æ×æ%ì%Ý éXÚ%è Ý å%Ú�Ö�î
Ô�Õ×ã ÕXè è Õ%â<ì�ç;ÕXå×Ý å�Ö�ç%Ú�ÞdÙÅÝ ÕXå<ß�Ú%ç�ÕXß Ù Ö'å�Õ%ÙÅÝ å%æ;Ö�Ú%ß�Ý ÕXì�ÖhéXÚ�ãÅÝ Þ�Ý Ú%å�Þ�Ý Ú�Ö�îõ§ç%ç%ß Õ%á�Ü%è�Õ%ã%öKÚ�è è�÷<â×Ý Ù�ë�ÕXì�ÙXÜ�Ù Ù�Ü�Þ�ë%Ý å%æ�ÕXç%Ú%ßàÜ�Ù�Ý å%æ�ÞdÕXå�éXÝ Ù�Ý ÕXå�ÖhÕXßdÖ�ç%Ú�Þ�Ý Ü%èdÛ�ÕXå%Ý Ù ÕXßàÝ å%æ;ÕXß�Ý å�Ö�ç%Ú�ÞdÙÅÝ Õêå<ß�Ú�ðXì%Ý ß�Ú%Û<Ú%å�Ù Ö�î

ø;Ý éÉå�Õ%ÙXß�Ú�ÙÅß ÕXÜ�ÞdÙ�Ý á�Ú%è Ø'Ü%ç%ç%è Ø'å%Ú�â�Ü%ç�ç%ß Õ%á�Ü%è Ö.ç%ß ÕXæ%ßàÜ%ÛEÙ Õ<ÕXè éXÚ%ßdãÅÜ�Þ�Ý è Ý Ù�Ý Ú�Öhâ<ë%Ú%å×ç%ß Õ%Þ�Ú�éXì%ß�Ú�Ö§Þ�ë%Ü%å%æ�Ú�éÉÝ å×ù%ú%ú�ûXî
ñ<òhó?Ý å�Ö�ç%Ú�ÞdÙ ÕXß Ö.åwÕ%Ù%éXÝ ß�Ú�ÞdÙÅÚ�é×Ù Õ?Ü�ÖdÖ�Ú�ÖdÖ.Ú�ä�Ý ÖdÙ�Ý å%æ�â<Ú%è è Ö§éXì%ß�Ý å%æ×Ý å�Ö�ç%Ú�ÞdÙ�Ý ÕXå�Ö�îø;Ý éÉå�Õ%ÙXß�Ú�ðXì%Ý ß�Ú�ÞTÕXåwÙÅÝ å%ì�Õêì�Ö.Û;Õêå%Ý Ù ÕXß�Ý å%æ�Õ%ãXÚ�ä�Ý ÖdÙ�Ý å%æ�ãÅÜ�Þ�Ý è Ý Ù�Ý Ú�Öhâ<ë%Ú%å×ò§ø�öüòüÜ%Û×Ú%å�éXÚ�éÉÝ å<ù%ú%ú�ýXî
þ;Ú%è Ý Ú�é×ÕXå;ádÕXè ì%å�ÙÅÜ%ß Ø§ÞdÕXÛ×ç%è Ý Ü%åwÞ�Ú�â<Ý ÙÅë×ßàÚ%æ%ì%è Ü�ÙÅÝ ÕXå�Ö.Ü%å�é?æ%ì%Ý éXÚ%è Ý å%Ú�Ö�î
Ô�Õ?è Ú%æ%Ü%è è Ø'Ú%å�ã ÕXß Þ�Ú%Ü%í%è Ú×Û<Ú%Ü�Ö�ì%ß�Ú�Ö§Ù�Ü%ÿdÚ%å;Ù ÕÉÚ%å�Ö�ì%ß�Ú;Ù�ë%Ü�Ù%ÞdÕXå�Þ�Ú%ß�å�Ö.Ý éXÚ�å�ÙÅÝ ã�Ý Ú�é?Ý å×Ý å�Ö�ç%Ú�ÞdÙ�Ý ÕXå�Ö'Ü%ßàÚ×Ü�é%éXßàÚwÖTÖ�Ú�éXî�öüÚ%Ü%ÿ§ß�Ú�Ö�ç�ÕXå�Ö�Ú;Ù ÕÉß�Ú%ç%Ú%Ü�Ù�Ú�é

������������	
����������������������������������
�Xì�éXæ%Ú�Ù%Þ�ì�Ù Ö.Ü%å�é×ÖdÙÅÜ�ã ãXß�Ú�éXì�ÞdÙÅÝ ÕXåwÖ� ß�Ý Ù�Ý Þ�Ü%èdÝ å�ã ÕXß�Û<Ü�Ù�Ý ÕXå×Ü%í�ÕXì�ÙXë%Ý ÖdÙ ÕXß ØhÕ%ãXÿdå�Õ%â<å;á�ì%è å%Ú%ßàÜ�í%è Ú;â×Ü�ÙÅÚ%ßdÖdÕXì%ß Þ�Ú�Ö.å�Õ%ÙXÚ�Ü�Ö�Ý è Ø'Ü�ÞdÞ�ÚwÖTÖ�Ý í%è Ú%î

���������������� �"!�����! #�����������������$��������

ñ<òhó?Ý å�Ö�ç%Ú�ÞdÙ ÕXß Ö.åwÕ%ÙXç%ß Õ%á�Ý éXÚ�é<â<Ý ÙÅë�Þ�ßàÝ ÙÅÚ%ß�Ý Ü�ã ÕXßdéêÚ�ÙÅÚ%ß�Û<Ý å%Ý å%æ�â<ë%Ú�ÙÅë%Ú�ß�Ü<æ%Ý á�Ú�å;â<Ú%è è�â<Ü�Ö.Ü�ÙêßàÝ Ö�ÿ&%×Ô�Õ%Ù%éXÝ ßàÚ�ÞdÙ�Ú�é<Ù ÕÉÚ�ä�Ü%Û×Ý å%Ú�éXÜ%Ý è Ø§ÕXç%Ú%ß�Ü�ÙÅÝ å%æ;Ö�ë%Ú%Ú�Ù Ö'%

Ô;Ú%Ý ÙÅë%Ú%ß�ñ×ò§ó?å�ÕXß�ñ×ò�('Ù Õ%ÕXÿhßàÚwÖ�ç�ÕXåwÖ�Ý í%Ý è Ý Ù Ø§ã ÕXß Ú%å%Ü�ÞdÙÅÝ å%æ<å�Õ%Ù�Ý ã�Ý Þ�Ü�ÙÅÝ ÕXå<è Ú%æ%Ý Ö�è Ü�ÙÅÝ Õêå)%
������*���+�����������,�

Ministry of Health

Ô�Õ×â<ß�Ý Ù ÙÅÚ%å×ç%ß Õ%Ù Õ%ÞdÕXèdç%ß Õ%á�Ý éXÚ�é<Ù ÕÉè Õ%Þ�Ü%èdç%ì%í%è Ý Þ.ë%Ú%Ü%è Ù�ë×Ý å�Ö�ç%Ú�ÞdÙ ÕXßdÕêå<ë�Õ%âEÙ Õ?ß�Ú�Ö�ç�ÕXå�é<Ù ÕÉÜ�é%á�Ú%ß Ö�Ú;â×Ü�ÙÅÚ%ßdðXì%Ü%è Ý Ù Ø§ÕXß�Ý å�Ö�ç%Ú�ÞdÙÅÝ Õêå<ß�Ú%ç�ÕXß Ù Ö'%
������������	
�������������������-��������������
óXå�Ö�ì%ß�Ú<Ü�éXÚ�ðXì�Ü�ÙÅÚ×ç%ß Õ%Þ�Ú�éXì%ß�Ú�Ö.Ú�ä�Ý ÖdÙ%ã ÕXß�å�Õ%Ù�Ý ã�Ý Þ�Ü�Ù ÕXÝ å×Ü%å�éÉß�Ý Ö�ÿ§Ü�í%Ü�ÙÅÚ%Û×Ú%å�ÙXÝ ã%â<Ü�Ù�Ú%ßdðXì%Ü%è Ý Ù Ø.Ý ÖhÞdÕXÛ<ç%ß ÕXÛ<Ý Ö�Ú�é�%

. ��/�����021�����	��+�*��3 ������������� ��������������������4�

ï å%Ü�éXÚ�ðXì%Ü�ÙÅÚ�ãÅÚ%Ú�éêí%Ü�Þ�ÿhÜ%í�ÕXì�Ù%ÖdÙ�Ü�ÙÅÚ�Õ%ã%â<Ü�Ù�Ú%ßdðXì%Ü%è Ý Ù Ø'Ü%å�é<â<Ü�Ù�Ú%ßdÙ�Ú�ÖdÙXßàÚ�Ö�ì%è Ù Ö'%
5�������6�����74�
ï å�ÞTÕXß�ß�Ú�ÞdÙXÛ;Õ%éXÚ%è�Õ%ã%ÖdÙ�Ü�ÙÅÚ�Õ%ã%ÞdÕXÛ<ç%è Ý Ü%å�Þ�Ú�â<Ý Ù�ë;â×Ü�ÙÅÚ%ßdðXì%Ü%è Ý Ù Ø.ß�Ú%æ%ì%è Ü�Ù�Ý ÕXå�Ö'Ü%å�éÉæ%ì%Ý éXÚ%è Ý å%Ú�Ö'%

ó%ÖdÙ�Ü%í%è Ý Ö�ë�Þ�Ú%ß Ù�Ý ã�Ý Þ�Ü�Ù�Ý ÕXå×Ü%å�é<Ù�ßàÜ%Ý å%Ý å%æ×ßàÚ�ðêì%Ý ß�Ú%Û<Ú%å�Ù Ö§ã ÕXßdâ<Ü�Ù�Ú%ßdÖdØTÖdÙ�Ú%ÛEÕXç%Ú%ß�Ü�Ù ÕXß Ö'%

ø;Ý éÉå�Õ%ÙXÛ�ÕXå%Ý Ù ÕXß�Ú�ã ã�Ú�ÞdÙ ÖhÕ%ãXç%ß�Ý á�Ü�ÙÅÝ 8�Ü�ÙÅÝ ÕXå;ÕXå×ßàÚ%ç�Õêß Ù�Ý å%æ�Õ%ãXÜ�é%á�Ú%ß Ö�Ú�ÙÅÚ�ÖdÙXß�Ú�Ö�ì%è Ù Ö'%
9 Ú�á�Ú%ß�Ü%èdè Õ%Þ�Ü%èdñ<òhó?ç%Ú%ß ÖdÕXå%å%Ú%è�éXÝ éÉå�Õ%ÙXÿdå�Õ%âHó�%�ÞdÕXè Ý�ÞTÕêì%è é?í%Ú;ã�Ü�ÙÅÜ%è %

$�����������$���������5��+��:;�4�

ø;Ý éÉå�Õ%ÙXÝ å�ã ÕXß�ÛEöüÜ%è ÿdÚ%ß Ù ÕXå×ñ<Ú�éXÝ Þ�Ü%èdòêã ã�Ý Þ�Ú%ßdÕ%ã�(�Ú%Ü%è Ù�ë<Ü%í�ÕXì�ÙXÜ�é%á�Ú%ß Ö�Ú;Ù�Ú�ÖdÙXßàÚ�Ö�ì%è Ù Ö'Ý å�<�Ü%å%ì%Ü%ß ØhÙ Õ×õ§ç%ß�Ý è�û�=)=)=×Ü�Ö.ß�Ú�ðXì%Ý ß�Ú�é<Ù Õ<é%Õ�%
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YZBEU]R�G>BEYHD � G>� ` UJB ` I�[VR���U��HI^�rµ�¶TKN������[2U��HIbGJI^U]R�8�I^[JIbI�Y�BEY�U��HI�R � IbG>��UJBEYHDNGJI ` R�G>cZ[¤����BEYdUJ��B\YHI�c�8��LU��HI
�rµ�¶TKNM O �HI"����S�=�IbGJU]R
Y�BEYZ¡4FZB�GJ��GJI � R�GJU ` R
Y ` SEF,cHI�[^U��Z��U � � GJR � IbG^I;ÖH����BEYZ��UJB�R
Y_R��xU��HIQcZ��BESE��R � IbG'��UJBEYHD
[��HIbIbUJ[^��R
FZSEc �Z����IQcZBE[ ` S�R
[JI�c�U��HI � GJR�8 S�I��kM¤§�R��pIb��IbG��ZU��HITBEYZ[ � I ` U]R�G>[p��IbGJITYHR�U�BEYZ[]U]G>F ` U]I�c�U]R ` ��GJGJ��R
FHU
��U��HR�G>R
FHD��kGJIb��B�Ib�¾R��CR � IbG>��UJBEYHD�GJI ` R�G'cZ[bM

O �ZI£ê�ëdë�¼�BEYZ[ � I ` UJB�R
Y�GJI � R�GJU�cZBEc_[��HR���U��HIbGJI��Z��c 8�IbI�Y � GJR�8 S�I���[p��B�U��¦U��HIT�^��U]IbG�[JF �Z� S����AR�G���I���G'[ Ç
cHIbU]I ` UJB�R
YvR��½ßsà©á]â{ãåäpBEY±U]GJI���U]I�cv�^��U]IbG���B�U��°BEY ` GJI���[JB\YHD ��GJI�¡�FZI�Y ` ��� ` �,S�R�G>BEYHI�GJI�[JBEcZF,��SE[nBEY±U]GJI���U]I�cv�^�·¢
U]IbGk��U¦SEI�[J[�U��Z��Y²U��HIXGJI�¡4FZB�GJI�c e M�>³��D�¿·À���YZR
Y ` R
� � SEB\��Y ` I���B�U��²��BEYZB\�LFZ� 8,� ` U]IbG>B�R
S�R�D
B ` ��Sa[J��� � SEBEYHD
GJI�¡4FZB�GJI���I�YdUJ[b�Z��Y,ckYHR�U�����BEY�UJ��BEYZB\YHD � GJR � IbG^U]G>��BEYZBEYZD�G>I ` R�G>cZ[bM

O �ZI^W 5"� R
FHUJSEBEYHI�c{BE� � GJR���I���I�YdUJ[¤U��,��U2[��HR
FZSEc 8�I�����cHI���8 FHU¤cHI�[ � IbG>��U]I�S���[��HR�GJU¤R���BEYZ[ � I ` UJB�R
Y�[]UJ�üÚ
��YZc#�*� ` I�c~��B�U���[J����SES�����U]IbG"[]��[]U]I���[a� ` GJR
[J[aU��HI � GJR��4B\Y ` IQU��Z��Ua�pIbGJILYHR�U���IbIbUJBEYZD�[]UJ��YZcZ��G'cZ[b�,B�UaYHIb��IbG
[ ` �HI�cZFZS�I�c±� ��R
SES�R���¢£F � BEY,[ � I ` UJB�R
Y�U]R~[JIbI¦B���U��HI¦BE� � GJR���I���I�Y�UJ[n��IbGJI_BEY6�*� ` U(8�I�BEYHD ` ��G>G>B�I�c�R
FZUbM O �HI
����S�=�IbGJU]R
Y_BEY,¡�FZBEGJ�LG>I � R�G>U�[JFHD�D�I�[]UJ[�U��Z��U�U��HINFZ[]I�R��;D
FZBEcHI�SEB\YHI�[VG>��U��HIbG�U��Z��Y�GJIbD
FZSE��UJB�R
Y,[C�Z��c���Y�B\� � � ` U
�HIbGJI�M O �HI{GJI � R�GJUT[]UJ��U]I�[TU��,��U �Z��cU��HI�����S�=�IbGJU]R
Y³µ�¶TKM8�IbI�Y���R
FZYZcXU]R#8�I{BEYYHR
Y ` R
� � S\BE��Y ` I{��B�U���
S�IbD
��SESE�LI�Y9��R�G ` I��;8,SEI GJIbD
FZSE��UJBER
Y�����[�R �Z� R
[]I�c�U]Rn�nD
FZBEcHI�S\BEYHI��
B�U2BE[p��R�GJI�S\B�=�I�S���U��Z��U2U��HINW 5"� ��R
FZSEc"�Z����I
UJ�;=�I�Yk[]U]GJR
YZD�IbG^��I���[JFHGJI�[�U]R�I�YZ[JFHGJI ` R
� � S\BE��Y ` I0Ûº[JF ` �¦��[pU��ZINFZ[JI�R��7�*FHGJU��ZIbGpBEYZ[ � I ` UJBER
YZ[b�dU��ZINBE[>[JFZ��Y ` I
R��V��Ô"B�GJI ` U]R�G î [ 5 G>cHIbG�Ò����ZB ` �_��R
FZSEc#�Z����IQGJI�¡4FZB�GJI�c_U��HIT�rµ�¶TKºU]R ` R
� � S����aB�U��_U��HITGJI�¡4FZB�GJI���I�YdUJ[K��R�G
U]GJI���UJ��I�Y�U"��YZc~��R
YZB�U]R�G>BEYZDBÓ'�ZR�GaI�Y<�AR�G ` I���I�YdU � GJR ` IbI�cZBEYHD
[�M O �HInSE� ` =�R��2��Yd�#��R
SES�R���F � R�GNI�Y9��R�G ` I���I�Y�U
I;Ú�R�GJUJ[^�����!�,����ITS�I�c�U��HIa«TR4I�8�I�S<8ZG>R�U��HIbG>[pU]R(8�I�SEB�Ib��IaU��HINGJI ` R
����I�YZc,��UJB�R
YZ[p�pIbGJI"YHR�U���IbGJ��BE� � R�G>UJ��YdUb�
Ib��I�Y�U]R�U��HInW 5"� M

Ñ�IbU£��IbI�Y�ó
��Y4FZ��GJ���YZc }�� G>BESCR��^� e�e�e Ò�U��HI���R
Y�U��Z[�ÁJFZ[]U � G'B�R�G"U]R�U��HI�WX���µßsà�á]â{ã�äVR
FHU�8,GJI��;=pÓ'�xU��HI
SE�;8�U��Z��U�U]I�[]U]I�c�����S�=�IbGJU]R
Y î [��^��U]IbG2GJI � I���U]I�cZS��{cHIbU]I ` U]I�c ` R
SEB���R�G>� 8,� ` U]IbG>BE� Ûr��Y�BEYZcZB ` ��UJB�R
YnU��,��U�[JFHG��*� ` I
�^��U]IbG��^��[pD�IbU]UJBEYHDLB\YdU]RLU��HI��^��U]IbG�[>F �Z� S���M O �HIaSE�;8�YHR�UJB��,I�c�U��HINW 5"� R
Y��,��Ia[]I � ��G>��U]IaR `b` ��[JB�R
Y,[bM O �HI
W 5"� BEY�UJFHG>Y � �HR
YHI�c�U��HIa�rµ�¶TKN���^��[���[>[JFHGJI�c�U��HI � GJR�8,S�I���[���IbGJIH8�I�B\YHDQ��Ö�I�c�����YZc¦S�IbU�BEUpD�R{��U^U��Z��UbM
O �HIQW 5"� ����BESEI�c_U]R�BEY9��R�G>�ÂU��HIQW~I�cZB ` ��S 5�Õ ` IbG R��¤§�I���SEU����,��[ü84�kSE���©BEU�����[�G>I�¡�FZBEGJI�c_U]R�cHRHM

À;R�R�=�BEYHD"��UVU��HI^GJR
S�I�R��,U��ZBE[?�ZB�IbG'��G ` �ZB ` ��S4SEIb��I�S4B\YnU��HI 5 Y�UJ��G>B�RN�^��U]IbG�¡�F,��SEB�U£� ` R
Y�U]GJR
SH[]��[]U]I�� � G>R���BEcHI�[
D�GJI���U]IbGVFZYZcHIbG'[]UJ��YZcZBEYZDpR��4U��HI2GJI���[JR
YZ['��R�G;U��HI¤����S�=�IbG>U]R
YL� `b` BEcZI�YdU;��Y,cQ[JFHD�D�I�[]UJ[x��R�GJI ` R�G>GJI ` UJB���Ip� ` UJBER
YZ[
U��Z��UQ��BED��dU¿8�I{UJ�;=�I�Y�U]R � GJIb��I�Y�U��*FHUJFHGJI�� `b` BEcHI�Y�UJ[bM¨Ñ^FHUTI;ÖH����BEYZBEYZD�U��HI ` R
Y�U]GJR
SV¥ ����[Q��UTU��ZB\[TS�Ib��I�S¤BE[
YHR�UNI�YHR
FHD��~U]R¦F,YZcHIbG>[]UJ��Y,c ` R
� � SEIbU]I�S��kU��HIL� ` UJBER
YZ[NR�GNSE� ` =�R���� ` UJB�R
Y,[aR��¤U��ZI�W 5"� M } SE��GJD�IbGN��B�Ib��R��
U��HI � GJR���BEY ` BE��S�D�R���IbG>YZ��I�Y�U�GJR
SEIQBEY_U��HIQU]G>��D�I�cZ�_B\[�YHI ` I�[J[J��GJ��M

Ã�ý]Ä Å �'��Æ(�'Ç������	� 
�pÆ�����Ç�����ÇNÈ
O �HI�SE��[]U ` R
� � R
YHI�Y�ULBEYU��ZI 5 Y�UJ��G>B�Rk�^��U]IbG�¡4FZ��SEBEU£� ` R
YdU]G>R
S�[]U]G>F ` UJFHGJI�BE[QU��HI � GJR��4B\Y ` BE��SVD�R���IbG'YZ��I�Y�UbM
éVB�D
FHGJILK"MÉ´�[JFZ������G>B�@bI�[�B�UJ[^GJR
SEIQBEYkU��HIQ� `b` BEcZI�YdUbM

} SESxR���U��HI{��I��;=4YHI�[>[]I�[TBEYXU��HI�����U]IbGn[J�4[]U]I��¯R � IbG>��UJBER
YZ["��UN����Si=�IbGJU]R
Y�Ê*��YZcXR�U��HIbGQ��FZYZB ` B � ��SEB�UJB�I�[ÌË
��B�D���U��Z����IÒ8�IbI�Y®��B�UJB�D
��U]I�c�B���U��HI�[]R
FHG ` IkR�� ` R
Y�UJ����BEYZ��UJB�R
Y�R��aU��HIk�^��U]IbG!�Z��cÑ8�IbI�Y ` R
Y�U]GJR
SES�I�c�M }
��I��;=4YHI�[>[�BEY¦U��HI¿8,��[JB ` 5 Y�UJ��G>B�R�����U]IbG ` R
Y�U]GJR
S�[]U]G'F ` UJFHGJI"�^��[^U��HITSE� ` =�R��x��D�R���IbG>Y,��I�YdU�����U]IbG>[��HI�ck��YZc
SE��YZcvFZ[JI � R
SEB ` � �AR�G���D�G'B ` FZS�UJFHG'��Sp� ` UJB���B�UJB�I�[{U��,��U ` ��Y®BE� � � ` U�cHG>B\Y9=4B\YHD��^��U]IbG�[]R
FHG ` I�[bMæç)YÑ��� ` Ub�^��U��
��IbIbUJBEYZD�R��^U��HI�����S�=�IbGJU]R
Y±U]R��aY ` R
FZY ` BES¤BEY�ûaR���I��(8�IbG¸ê�ë ú ¼±Ê����HI�Y���I�S\SE>k�^��[ ` R
YZ[JU]G>F ` U]I�c Ë'�VW 5T�
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Provincial Government

Í ôXßàÝ á�Ü�ÙÅÝ 8�Ý å%æ;â×Ý Ù�ë�ÕXì�ÙXÚ�ÖdÙÅÜ%í%è Ý Ö�ë%Ý å%æ×Ü�éXÚ�ðXì%Ü�Ù�Ú<æ�Õ%á�Ú%ß�å%Û<Ú%åwÙÅÜ%è�Õ%á�Ú%ß Ö�Ý æ%ë�ÙÏÎ

õ§å�Ù�Ý Ð�ß�Ú%æ%ì%è Ü�Ù ÕXß Ø§Þ�ì%è Ù�ì%ßàÚ)%ó%ã ã ÕXß Ù ÖhÙ Õ?ßàÚwéXì�Þ�Ú×ß�Ú�é<Ù�Ü%ç%Ú)%
���������������� �"!�����! #�����������������$��������

óXå�Ö�ì%ß�Ú<Ü�éXÚ�ðXì�Ü�ÙÅÚ×ßàÝ Ö�ÿ§Ü�ÖdÖ�Ú�ÖdÖ�Û<Ú%å�ÙXÝ Ö§ÞdÕXå�éXì�ÞdÙÅÚwéÉÜ%å�é?Ú�ã ã�Ú�ÞdÙÅÝ á�Ú<ß�Ý Ö�ÿ§Û×Ü%å%Ü%æ%Ú%Û<Ú�å�ÙXç%è Ü%å×Ý Ö.Ý å<ç%è Ü�Þ�Ú)%

������������	
�������������������-��������������
â<ë%Ú�Ù�ë%Ú%ßdÙ�ë%Ú�Ø§ÞdÕXì%è é?í%Ú×Û<Ü%å%Ü%æ%Ú�é�%ôXß�Ý á�Ü�Ù�Ý 8�Ú�é?è Ü%í�ÕXß�Ü�Ù ÕXß Ø§Ù�Ú�ÖdÙÅÝ å%æ;Õ%ã%éXß�Ý å%ÿdÝ å%æ;â<Ü�Ù�Ú%ßdâ<Ý ÙÅë�ÕXì�ÙXß�Ú�ðXì%Ý ß�Ý å%æ×è Ü%íwÖ§Ù Õ?å�Õ%Ù�Ý ã Ø.ñ<òhó?Ü%å�éÉë%Ú%Ü%è ÙÅë×Ü%ì�ÙÅë�ÕXß�Ý Ù�Ý Ú�ÖhÕ%ãXÜ�é%á�Ú%ß Ö�Ú�ÙÅÚ�ÖdÙXß�Ú�Ö�ì%è Ù Ö'%
Ô�Õ?ßàÚ%æ%ì�è Ü�Ù Õêß Ø.ß�Ú�ðXì%Ý ßàÚ%Û×Ú%å�Ù Öhã ÕXß�Ü%æ%ß�Ý Þ�ì%è ÙÅì%ß�Ü%èdÜ�ÞdÙÅÝ á�Ý ÙÅÝ Ú�Ö§Ù�ë%Ü�Ù%Þ�ßàÚ%Ü�Ù�Ú<Ý Û<ç%Ü�ÞdÙ Ö§ÕXå�éXßàÝ å%ÿdÝ å%æ�â<Ü�Ù�Ú%ßdÖdÕXì%ß Þ�Ú�Ö'%
öüÜ�ÙÅÚ%ß 9 Ú�â<Ü%æ%Ú 9 Ú%ß á�Ý Þ�Ú�Ö.ï Û<ç%ß Õ%á�Ú%Û<Ú%å�Ù%õXÞdÙXÚ%å�éXÚwéÉç%ß Õ%á�Ý å�Þ�Ý Ü%èdø�ßàÝ å�ÿTÝ å%æ;öüÜ�Ù�Ú%ß 9 ì%ß á�Ú�Ý è è Ü%å�Þ�Ú<ç%ß ÕXæ%ßàÜ�Û9 ç%ß�Ú%Ü�éXÝ å%æ�Õ%ãXÛ<Ü�å%ì%ßàÚ×Ú�ä�Ú%Û<ç�Ù�Ú�é<ã�ß ÕXÛHóêô%õüßàÚ�ðXì%Ý ßàÚ%Û×Ú%å�Ù Öhã ÕXß � Ú%ß Ù�Ý ã�Ý Þ�Ü�Ù�Ú�Ö§Õ%ã%õ§ç%ç%ß Õ%á�Ü%è
Ô�Õ?Ü�ÞdÞ�ßàÚ�éXÝ ÙÅÜ�Ù�Ý ÕXå�Õ%ã%â<Ü�Ù�Ú%ßdÙÅÚ�ÖdÙ�Ý å%æ×è Ü%í�Ö Í å�Õ×Þ�ßàÝ ÙÅÚ%ß�Ý Ü×Ú�ÖdÙÅÜ%í%è Ý Ö�ë%Ú�é×Ù Õ?æ�Õ%á�Ú%ßàå�ðXì%Ü%è Ý Ù ØhÕ%ã%ÙÅÚ�ÖdÙ�Ý å%æ×ç%Ú%ß ÖdÕXå%å%Ú%è ?%å�ÕÉç%ß Õ%á�Ý Ö�Ý ÕXå�Ö§ã ÕXß�è Ý Þ�Ú%å�Ö�Ý å%æ)?%Ý å�Ö�ç%Ú�ÞdÙ�Ý ÕXå)?
ø;Ý Ö�í%Ü%å�éXÚ�é<õ � ó 9 %ï æ%å�ÕXßàÚ�é×â<Ü%ß�å%Ý å%æ�Ö'Ü%í�ÕXì�Ù%éXÚ�ÙÅÚ%ß�Ý ÕXß�Ü�Ù�Ý å%æ�â<Ü�ÙÅÚ%ß ðXì%Ü%è Ý Ù Ø'%

5�������6�����74�
Ô�Õ?Û;ÕXå%Ý Ù ÕXß�Ý å%æ�ÕXßdã�Ú%Ú�éXí%Ü�Þ�ÿXÞ�ë%Ü%å%å%Ú%è Ö.Ú�ÖdÙÅÜ%í%è Ý Ö�ë%Ú�é×Ù Õ?Ú�á�Ü%è ì%Ü�Ù�Ú<Ý Û<ç%Ü�ÞdÙ%Õ%ã%Þ�ë%Ü%å%æ%Ú�Ö

Ô�Õ?ßàÝ Ö�ÿ§Ü�ÖdÖ�Ú�ÖdÖ�Û<Ú%å�Ù%ÕXß ßàÝ Ö�ÿüÛ×Ü%å%Ü%æ%Ú%Û<Ú%åwÙXç%è Ü%å�Þ�ß�Ú%Ü�Ù�Ú�é<Ù Õ<éXÚ�Ù�Ú%ß�Û<Ý å%Ú×Ú�ädÙÅÚ%åwÙ%Õ%ãXÿdå�Õ%â<å<ß�Ý Ö�ÿ�Ö'?�â<ë%ÚwÙÅë%Ú%ß�ß�Ý Ö�ÿ�Ö§Ö�ë�ÕXì%è éÉí%Ú×Ü�ÖdÖ�ì%Û<Ú�é�?%Ü%å�é?Ý ãXÜ�ÖdÖ�ì%Û×Ú�é�?

þ;Ú%è Ý Ú�é×ÕXå<æ%ì%Ý éXÚ%è Ý å%Ú�Ö.ß�Ü�ÙÅë%Ú%ßdÙ�ë%Ü%å×è Ú%æ%Ü%è è Ø.Ú%å�ã ÕXß Þ�Ú%Ü%í%è Ú<ß�Ú%æ%ì%è Ü�Ù�Ý ÕXå�Ö'%

ÕXß�Ü%ì�éXÝ ÙÅÝ å%æ<í�Ø'æ�Õ%á�Ú%ßàå%Û×Ú%å�ÙÏÎ�%
Ô�Õ?è Ü�âEÙ ÕÉè Ú%æ%Ý Ö�è Ü�Ù�Ú<ß�Ú�ðXì%Ý ß�Ú%Û×Ú%å�Ù Öhã ÕXßdéXß�Ý å%ÿdÝ å%æ;â<Ü�Ù�Ú%ßdÖdÙÅÜ�å�éXÜ%ß é%Ö'?×ßàÚ%ç�ÕXß ÙÅÝ å%æ<ß�Ú�ðXì%Ý ßàÚ%Û×Ú%å�Ù Ö'?%Ü%å�é?Ý å�ã�ßàÜ�ÖdÙ�ßàì�ÞdÙ�ì%ßàÚ�ãÅì�å�éXÝ å%æ)%óXå�á�Ý ß ÕXå%Û×Ú%å�ÙÅÜ%è�ÞdÕXå�Ù�ß ÕXè Ö§ÖdØdÖdÙÅÚ%Û×Ü�ÙÅÝ Þ�Ü%è è Ø'ßàÚ�Û;Õ%á�Ú�é×ÕXß�å%Ú%æ%Ü�ÙÅÚ�é�%

ôXß Õ%á�Ý éXÚ�Õ%á�Ú%ß Ö�Ý æ%ë�ÙXÜ%å�é<ã�Ú%Ú�éXí%Ü�Þ�ÿ§è Õ%ÕXç�Ö§Ù ÕÉÚ%å�Ö�ì%ß�Ú;Ù�ë%Ü�ÙXç%ß Õ%á�Ý å�Þ�Ý Ü%èdß�Ú%æ%ì%è Ü�Ù ÕXß Ø.í�Õ%éXÝ ÚwÖ.Ü%ß�Ú;é%ÕXÝ å%æ;Ù�ë%Ú%Ý ß&Ñ ÕXí<Ü�éXÚ�ðXì%Ü�Ù�Ú%è Ø'%
ó%ÖdÙ�Ü%í%è Ý Ö�ë×ß�Ú%æ%ì%è Ü�Ù ÕXß Ø'í�Õ%éXÝ Ú�Ö'Ü%å�é<ÞdÕ%éXÚ�ÖhÕ%ãXßàÚ�Ö�ç�ÕXå�Ö�Ý í%Ý è Ý ÙÅÝ Ú�Ö'?%Ü%ì�ÙÅë�ÕXß�Ý Ù Ø'?%Ü%å�éÉÜ�ÞdÞdÕXì%å�Ù�Ü%í%Ý è Ý Ù Ø§ã ÕXßdÙÅë%Ú×ç%ß Õ%á�Ý å�Þ�Ú)%ôXß Õ%á�Ý éXÚ×Ü�éXÚ�ðXì%Ü�ÙÅÚ×ß�Ú�ÖdÕXì%ß Þ�Ú�ÖhÙ Õ?ßàÚ%æ%ì%è Ü�Ù ÕXß Ø.í�Õ%éXÝ Ú�Ö§Ù Õ<Þ�Ü%ß�ß ØhÕXì�Ù%ÙÅë�Ú%Ý ß�ß�Ú�Ö�ç�ÕXå�Ö�Ý í%Ý è Ý Ù�Ý Ú�Ö'%

. ��/�����021�����	��+�*��3 ������������� ��������������������4�

óXå%Ü�ÞdÙXè Ú%æ%Ý Ö�è Ü�Ù�Ý ÕXå�Ù Õ?ç%ß Õ%ÙÅÚ�ÞdÙ%â<Ü�Ù�Ú%ßdðXì%Ü%è Ý Ù Ø>%

éVB�D
FHG>ILKNMÉ´ Ç�O �HIQP�R
S�ITR��VU��HIQµ2G>R���BEY ` BE��S7:NR���IbG>YZ��I�Y�UaB\Y_U��HI }N`b` BEcHI�Y�UbM
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GJI � G>I�[]I�YdUJ��UJBE��I�[L[JFZD�D�I�[]U]I�cvSE��YZc�FZ[JI ` R
YdU]G>R
SE[ ��R�GnU��ZI���GJI��~��GJR
FZYZc³��I�SESC>4�?8,FHUQU��ZI���FZYZB ` B � ��SEB�U£�XcZBEc
YHR�U¿�Z����I{U��HI{S�IbD
��SV��I���YZ[NU]R¦I�Y9��R�G ` I�[JF ` �XSE��YZcXFZ[]I�GJIbD
FZS\��UJB�R
YZ[	8�I ` ��FZ[JILU��HI�D�R���IbG'YZ��I�Y�UTR�� 5 Y�UJ��G>B�R
�Z��c�YZR�U � GJR���BEcHI�c_U��ZInS�IbD
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