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�äô×�ñ��Ý�§©��Úèã��àÄôß�á�ìÔ�³���ãüË�¬ôÔè�ß��ªèË��ìèË���èó��ôç��ß���àä ß��Æ£ûí Úß« ðàË��ã��àä���ß©��«��û���ôÌÄØã��äô×�Ý�§©��� ó�êç��Ñ®Ì��æß�æÜß��ôÌÄØã�ìç°¨ó�í �à§ªäß����ç�ô�ß��Þ�Ø�´ó�LQSXW å��ñ���ã�ç®�ß��æä¿�SULQW ����Ü���èä×��¬ìßîë�í K îë��Ì��®ß���àä ß��òÓ�í Q� �ß�¤ß��é¬ë�òÓ�îë�í êèä¿ ©î�îäß��®ôÐ�äß��òÓ�©ªË�îë�í ®äÌß��Ý�§©���îàÄäß��å÷�ñ©ªË�®ôÐ�ã�òß��ß���ã�ç®�ß��òÓ�òëí�SULQW æË ÚôèÐ��LQSXW ðß ï®§���Ðô»�ª�îóLQSXW�³QXPEHU�RI�FRPSXWHUV�´�QFLQSXW�³SULFH�RI�RQH�FRPSXWHU�´�SFWRWDO QFSFSULQW�³WKH�WRWDO�SULFH�RI´�´�³�QF�´�³�´FRPSXWHUV�LV´�´�³�WRWDO

�òß��ß��ÞÜ¸ß���ê����Û�ªôÌèß�ªØÌã�Ê��®ß��®Ä´ß��íª�óSULQW�³WKH�WRWDO�SULFH�RI�³�QF�´�FRPSXWHUV�LV�³�WRWDOæä¿ �Ï�Ó���£�´ä���ìÀóîÌ�í��������Ï�Ôß����£�´äß��æË�ï�èÐ�³û��â��êç��Æ£ûâ� �ª£�í��Ï�®Ó�Ù®���±���×û����ãüË�Þ§�©��ã��·�����Û�ªèË�ñ���Ëî�Ääß���àä ß�����®ã�� ô�èß��åîÜ��å��ªó®���ãªèË�����Üß����ª��æË ¢ô¿î�àß��ì�Ë��Ã�ªó®���àä��ðàË�ñî¤���Ðô»�òë�LQSXW ðß ï®§û���Ðô¼ß��Æ£û��à§ªäß���äôØß��å°¨ó�®ôÐ�ã�í ��ìß�§©��©�®äß��âôØß��Éîçü�ã��ë�î�¤ã�ðàË�Ýª����®ôÐ�äß��ï�ä³��åîÜ��å��¢¼èó��®ô�Üß���ã�®�ß��òÓ���È£üã���ë®ôÏí�QXP í��QXPEHU ©ªÌß��SULFH ®Ì´ß�
�FOV �àä ß���óî�¤ã�¢´äß�áª¨�´ó�®ãû���¬ë��·�¸ß��¢´ã�ñ��FOHDU�VFUHHQ ðß �¼�§��òëí�ÂØÓ�FOV �ì����Û�©® ä���àä ß��é¬ë�ÞäÌ�´�í��PDLQ�ZLQGRZ �¬Ó�ç

�JRWR �àä ß�ÒôÛ�îë�Ý��´ß��æÜßí�æôÌã�®Ä³�ðß���ã�ç®�ß��êô�î�ß�áª¨�´���ìç���ë�èÌã æã�¢¿�íODEHOV ðß��á�ª¨�³���îë���î ß��ê�î�ó�å��� ó�®Ä³�ñ��ðß���ã�ç®�ß��®�¨ç�å��ÊôÄ�´ç�òß��ß��Ý��äß��òÓ��äÛFOVSULQW�³KHOOR�WKLV�SURJUDP�FDQ�DGG�WZR�QXPEHUV´>DGGLWLRQ@LQSXW�³\RXU�ILUVW�QXPEHU�³�Q�
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LQSXW�³\RXU�VHFRQG�QXPEHU�³�Q�SULQW�Q��´�´�Q��´ ´�Q��Q�SULQWJRWR�>DGGLWLRQ@�àä ��êôß��ê�î�ß��ÊôÄ�´ç�òÜß��ã�ç®�ß��æã�â´×��ôä´��ñ��æóí�èÌß��îë�ODEHOV� ðß��>��æó°ã®ß��Ê¿í�� óí�JRWR æã��®Øß���å�îèÌß��â³������Ü��Úß«í���ç©���äàÛ�ü�ã�JRWRå�îèÌß��ðß��ê�î�ß��â�ô³�Ö��´ß���ã�ç®�ß��òÓ��äìèô��åîÜó�å�îèÌß��â³�í��@��í���Ë�ñ������Û�åíª��SULQW �àä��á�ª¨�³����³�í��ã�ç®�ß��ðì�ç���äàÛ�>DGGLWLRQ@�Í�Ó�®Ä³�Ù®�ß�îë��ì�ç� �
��ôË®Ôß���ã�®�ß��èôÌã���äìã��ó©����®Ü�ß�Úß«í�ò´ô�®ß���ã�ç®�ß���ó�ìç�òÓ��ôË®Ôß���ã�®�ß��áª¨�´��àä��á�ª¨�³���òË®Ôß���ã�ç®�ß��ðß��ê�î�ß��â�óí�ODEHO æôÌã�å�îèË�òË®Ôß���ã�ç®�àßíòÓ��©î�îäß���äìäß���ó©���ªÌ��â��êôß��ê�î�ß��©�®äß��ODEHO ðß���ëªÌ��ò��óí�JRVXEðß���ã�ç®�ß��êèã�É®Ô��ñ¬ß��®Ä´ß��òàó�ñ¬ß��®Ä´ß��ðß���©îÌß��â�ó�òË®Ôß���ã�ç®�ß���UHWXUQ �àä��á�ª¨�³���òË®Ôß���ã�ç®�ß��òß��ß���ã�ç®�ß��¬Ôç�ã�®�ß��òÓ��ì�ôäë��®ìÈ��æÜß��®ôÐ¼ß���ã�®�ß��òÓ��ôË®Ôß���ã�®�ß��á�ª¨�³���¢¼èóû��ôË®Ôß���ã�®�ß��á�ª¨�³��¢ô¿î�ß�ÞäÌ�´ó�æÜß�®ôÐ»��ã�ç®��òß��ß���ã�ç®�ß��í �®ô�Üß�

&OV*RVXE�>GUDZUHFWDQJOH@*RVXE�>GUDZOLQH@3ULQW�³WKH�GUDZLQJ�ILQLVKHG��´:DLW
>GUDZUHFWDQJOH@SULQW�³´SULQW�³���� ´SULQW�³���� ´SULQW�³´UHWXUQ
>GUDZOLQH@SULQW�³´UHWXUQ

©îÌô³�â� >GUDZUHFWDQJOH@ å�îèÌß��òÓ��©î�îäß��®ã�íû��¬Ôèôß��ã�ç®�ß��É®Ô�ô³©îÌô³�Úß¬ß��ôç��ß��òë��ìèã�É®Ô��ò�ß���àä ß�����ß��ß���àä ß��ðß��UHWXUQ ª ó��ãªèËWKH �àä ß��Ê�Äó�í Ê�®ó�â� >GUDZOLQH@ å�îèÌß��ðß��É®Ô�ó�â�����ß��ß���àä ß��ðß�ÞÌ �����Ìß��é¬ë�å��ñ�����Ìß��é¬ë�¯í� �óû�í ®È�èôÓ�ZDLW ª ó�â� GUDZLQJ�ILQLVKHG��ô×��ß��®ã�íû��ðß���ë¯í� �ó�û òÜß��È�ç���ß�£�òÓ��ã�ç®�ß�
��ôÃ®¸ß��Þä ß��èôÌã�����´£�ÞäË�í���ã�å�îèË�ðß��ê�î�ß��í âôØß��¾Ì�����§���áîØ��Þä��òë�Îô»��ªË�ðàË�òëí�LI�WKHQ ���Ë��Øó®Ã�æË��¬ë�â�ó�Á®¸ß��ÖØ¤�ó��ãªèË,I�FRQGLWLRQ�WKHQ�UHVXOW
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,I�FRQGLWLRQ�WKHQ�UHVXOW� HOVH�UHVXOW�

,I�FRQGWLRQ�WKHQ5HVXOW�D5HVXOW�D���� ����� �HQG�LI
,I�FRQGWLRQ�WKHQ5HVXOW�D5HVXOW�D���� ����� �HOVHUHVXOW�EUHVXOW�E���� ����� �HQG�LIí � ô�èß��òë�UHVXOW ðß��í�æô�äô×�æô���ã��ç�Øã�åîÜó�ã���ß�Ï�í Á®·�îë�FRQGLWLRQ� ðß���FRQGLWLRQ Á®¸ß��ÖØ¤��ªèË��ë¬ôÔè��ªó®ç�®ã�í��åîÜ��òë�òß��ß���ã�ç®�ß��¬ÔçSULQW�³HQWHU�WZR�QXPEHUV��´LQSXW�³ILUVW�QXPEHU�³�Q�LQSXW�³VHFRQG�QXPEHU�³�Q�LI�Q�!Q� WKHQ�SULQW�Q��´�LV�JUHDWHU´LI�Q��Q� WKHQ�SULQW�Q��´�LV�JUHDWHU´LI�Q� Q� WKHQ�SULQW�³WKH\�DUH�HTXDO´í �®��Äß��òÓ�©î×í�©î�í�æã�ªÛ��àß�áª¨�´ó�îë�í ®�îô�äÛ���Ìß��ã�ç®��æã�ÊÄØã��¬ëí���ã�ç®��æã�ÊÄØã�êç÷��¤ô¤»��î¼���ã�ç®�ß���¬ë�¬Ôèóû��Úß¬ß��Ì���Ñ®¼�ß�LI�IXHO � WKHQSULQW�³WKHUH�LV�QR�IXHO�LQ�WKH�SODQH´JRVXE�>ORVH@HOVHLI�GDPDJH � WKHQ�JRVXE�>ORVH@SULQW�³WKHUH�LV�IXHO�LQ�WKH�SODQH´HQG�LI ���¬Üë�í ï®§��LI �àä��Þ§�©�LI �àä��á�ª¨�³��æÜäó�êç��Æ£û��®Ä³���ªË�ðàË��ª�ääß��LI �àä���ó�ìç�òÓ�Ê¿î��HQG�LI �àä ß�

í��®ôÐ�ã��äô×����§û�ÞäÌ�´�í VHOHFW�FDVH òë�Áí®¸ß��òÓ ï®§���àä��Ù�èëí�ò¿�ó�®ô�Ì�
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�òß��ß���ã�ç®�ß��¬ÔçLQSXW�DVHOHFW�FDVH�D
FDVH��SULQW�³LW�LV�RQH´
FDVH��SULQW�³LW�LV�WZR´
FDVH�HOVHSULQW�³,�GR�QRW�NQRZ´
HQG�VHOHFWÞ�äó�FDVH �äàÛ�ÞÛ��ç� ��ðÄÌäß� â×®ß��í D ®ôÐ�äß��îë�é���§��©�®äß��®ôÐ�äß���èë�¬ë��ä�®��æÜäóí��LW�LV�WZR Ê�Äóí�FDVH�� Þäìô³ û ê�äô×��ç�Û��«�Ó��®ôÐ�äß���äô×LI?WKHQ ðß��á�ª¨�³����ã�ç®�ß�LQSXW�DLI�D � WKHQ�SULQW�³LW�LV�RQH´LI�D � WKHQ�SULQW�³LW�LV�WZR´LI�D�!� DQG�D�!� WKHQ�SULQW�³,�GR�QRW�NQRZ´ ª£�í�®ôÐ�äß�æô�äô×�®��¨��å��æÜäóíVHOHFW�FDVH�D
FDVH����SULQW�³LW�LV�RQH�RU�WZR´
FDVH����������µVRPH�FRGH��HQG�VHOHFWê�äô×�åîÜ���ãªèË�í FDVH���� ðàß��Ì���Ñ®¼�ó�û í��ú ñí�´��D �äô×�åîÜ���ãªèË�ñ��Úß¬ß��Ì���Ñ®¼�ó����������ò¿�ó�®ô�Ì�����ç����§��æÜäóíVHOHFW�FDVH�D��FDVH��µVRPH�FRGHFDVH��µVRPH�FRGHHQG�VHOHFWª×�Þ���ã�ç®�ß���ä�®��æä¿�Þ§ªóû�í ¢ô¿î���Ó�¿û�å�Üã�ñ��òÓ�ÞäÌ�´ó��µ��°ã®ß�áªË�æÜäóí��ã�ç®�ß��æã�½®Ðß��æË�æó®§û��æ� ã®�äàß�¢ô¿î�àß��ã®�äß��êàäÌ�´óFDVH Þä� òÓ��ç�Øã�����Ûí�ò¿�ó®ß��®ô�Ì�ß��í��®ôÐ�äß��â³������ÛVHOHFW�FDVH
FDVH��D!���µVRPH�FRGHFDVH��D�����RU��D ���µVRPH�FRGH
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FDVH�HOVHµVRPH�FRGHHQG�VHOHFW
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�òë��ç�Øäß����ôàäË��ã�$ %������� $�HTXDOV�%$!%������� $�JUHDWHU�WKDQ�%$�%������� $�OHVV�WKDQ�%$�!%�������$�QRW�HTXDO�%$� %����� $�OHVV�WKDQ�RU�HTXDO�%$! %�������$�JUHDWHU�WKDQ�RU�HTXDO��%RU ÊÀç��äëª£��ÖØ¤���ç©���«��í æôÃ®¸ß��æô��DQG ÊÀç��Ìã�æôÃ®·�ÖØ¤���ç©���«�í��QRW ÊÀç�Á®¸ß��²ÜË�ÖôØ¤���ç©���«�í��ù �ì�äô×�åîÜ����Ã�¨ß���äôØß��í ú �ì�äô×�åîÜ���¤ô¤¼ß���äôØß��� ã®�ß����Ðß�òÓLI��D!E��DQG��D!F��WKHQ�UHVXOWLI��D!E��RU��D E��WKHQ�UHVXOWLI�QRW�D!E��WKHQ�UHVXOW
WUXWK�WDEOH�IRU�$1'[�������\� UHWXUQHG�YDOXH«�����«� «««««««��� � �� � �� � �� � �
WUXWK�WDEOH�IRU�25[�������\� UHWXUQHG�YDOXH«�����«� «««««««��� � �� � �� � �� � �
WUXWK�WDEOH�IRU�;25[�������\� UHWXUQHG�YDOXH«�����«� «««««««��� � �� � �� � �� � �

�äô×�åîÜ���ãªèË�í òç��ß��Á®¸ß��îë�\ í Ýíû��Á®¸ß��îë�[ å��æô����ß�¤ß��é¬ë�òÓ�òß��ß��Á®¸ß��ÊÀ���ãªèÌÓ�D � �äô×�ü�ã�Þ·�Ó�Á®¸ß��å��é�èÌã�®Ô»��äìèã�ñ�LI��D!���WKHQ�UHVXOW��WKHQ ªÌ��� ô�èß��ÖØ¤���û êç��ñ��� ê�äô×�ñ��ÖØ¤�ã�®ôÏ�Á®¸ß���èëLI��D!���RU��D ���WKHQ�UHVXOW
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Ýí�ª ß���´£ � 25���� �äô×�í � �äôØß���©îÌ� D � í � �äôØß���©îÌ��D!� �èë�²ÜÌß���í � åîÜ� � ñ���äôØß��²ÜÌ��áîØ��òìÓ 127 �ã��ÖØ¤�ó�Á®¸ß���èìÓ��� òëï�®���â���ô��è�ß��©�ªËû��ðß���ìàóî¤����ó®¸Ìß��©�ªËû��òÓ��Àó��®ã�íû��é¬ë�ÞäÌ�´�í���ìôàË��ôØÄèäß����ôàäÌß�SULQW�� RU�� ��� ðß��� í ��� ðß��� Þóî¤���áîØó������ êß�Þ��Øã�ELW í ELW ÞÛ�æô� �ôØÄèäß��25 �ôàäË�åû��ÞäÌó««��25��� �ñ®¸Ìß��á�Èèß���� ���èß�

��ó�®Ü�ß����Øà¤ß��òëí��ó�®Ü�ß��Þä ß��æã�É�îç����ü��ª�î�
IRU?QH[W�ú�òß��ß���ã�ç®�ß��¬ÔçIRU�J � WR���SULQW�JQH[W�JÞä ß��å��ñ���� ðß��� æô� ª�ä��©�ªËû��æã��Ëîä ã�îë��ã�ç®�ß�����ç�å��Æ£ü��òß��ß��Ùîà´ß���ã�ç®�ß��Úà´óí���®ã�®¸Ë�¬Ôè��QH[W �àä��í IRU �àä� æô���©î�îäß�å��� ó�ò�ß� QH[W Þ¼ó�å��ðß���ã©�Øß������Ìß���ã�ç®�ß��¬ÔèôÓ�� òë�J �äô×�åîÜ�©�©°��í IRU ðß��Ê�®ó�â���J �èë�îë�í IRU ���Ë�òÓ�ÞäÌ�´äß��®ôÐ�äß��â³���ìÌ��ó���� â×®ß��Îà�ó�å��ðß���¬Üë�í ����Ìß��é¬ë�¬Ôèó�í J �äô×�òß��ß���ã�ç®�ß��¬Ôç

IRU�J � WR��� VWHS��SULQW�JQH[W�Jñ��VWHS á�ª¨�³��� ô�ç�æôä×�ÞÛ�æô��ª£�í�â×�Ù®��Êã��� ðß��� æã�åîÜô³ ���èß���� �ªØä���©�ó¯�Êã��� ðß��� æã���´£�êç���èë�©î¼Øäß��ñ���îÄ§
�òß��ß���ã�ç®�ß��¬ÔçIRU�J �� WR�� VWHS ±�SULQW�JQH[W�J�®Ð»��ï®§��ðß��®�Û���äô×�æã���´¤ß��ªèË�IRU �àä��òÓ���ß�´ß��©�ªËû��áª¨�´��(;,7�)25 ®ãû��á�ª¨�³��æÜäó��ìß�äÛ��åí©�IRU?QH[W �ó�®Ü�ß���Øà¤ß��æã��í®¨àß
ZKLOH�ZHQG�ûZKLOH ªÌ��ò��ó�ñ¬ß��Á®¸ß���´£�æô���Ìß��æô��ë�æô��ã�Þä ß��¬ôÔè����ã�ç®�ß��áîØó
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�òß��ß���ã�ç®�ß��¬ÔçZKLOH�D��SULQW�DD D��ZHQG � í� æô� ©�ªËû���Ë��Ä���ã�ç®�ß��áîØô³
H[LW�ZKLOH ��Ü��å��� ó�ZKLOH �ó�®Ü�ß���Øà¤ß��Þ§�©�æã��í®¨àß

GR�ORRS�üGR�ZKLOH�FRQGLWLRQ �ØØ¤�ã�Á®¸ß��á�©�ã�æô���Ìß��æô��ë�æô��Þä ß��¬ôÔè��â�óORRS
GR�XQWLO�FRQGLWLRQ Á®¸ß��ÖØ¤�ó�å��ðß��æô���Ìß��æô��ë�æô������Ìß��¬ôÔè��â�óORRS
GR �ØØ¤�ã�Á®¸ß��á�©�ã�æô���Ìß��æô��ë�æô��Þä ß��¬ôÔè��â�óORRS�ZKLOH�FRQGLWLRQ
GR Á®¸ß��ÖØ¤�ó�å��ðß��æô���Ìß��æô��ë�æô������Ìß��¬ôÔè��â�óORRS�XQWLO�FRQGLWLRQ
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�òß��ß���ã�ç®�ß��¬ÔçSULQW��SULQW�D�]HUR�GRSULQW�DD� �D����ORRS�ZKLOH�D�!���SULQWSULQW��SULQW�� WR���GRSULQW�DD� �D����ORRS�ZKLOH�D�����SULQWSULQW��SULQW�D�]HUR�GRSULQW�EE� �E����ORRS�XQWLO�E� ��SULQWSULQW��SULQW�� WR���GRSULQW�EE� �E����ORRS�XQWLO�E� ���SULQW��SULQW�� WR���D� ��GR�ZKLOH�D�� ��SULQW�DD� �D����ORRSSULQWSULQW��SULQW�� WR���E� ��GR�XQWLO�E� ��SULQW�EE� �E����ORRSSULQWSULQW��GRQ
W�SULQW�DQ\WKLQJ�GR�ZKLOH�F� ���SULQW�FF� �F����ORRSHQG ��ã�ç®�ß��ï�ìç���áîØ��HQG� �àä ß����È£üã
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�DUUD\V���ÓîÔ¼äß��ª£�îß��ªÌ�ß�����ÓîÔ¼äß��ú�ªØÌã��ôàäÌß��åîÜ�³�º¨·�þùù â³��ÆÔ¤ß�ü�ã�®ôÐ�ã�þùù ðß��� �£���ß�£�òÓ��®ôÐ�äß��æã��Ëîä ã�òëí���ÓîÔ¼äß��á�ª¨�³��æã�ª�üÓ���®ôÐ�äß��á�ª¨�³����ª��Òà�¨ã�â×®��æÜß�â³û��²Ôç�Þä¤��ò�ß���ÓîÔ¼äß��° £��Ðô»GLP�DUUD\�QDPH�PD[LPXP�QXPEHU�RI�YDULDEOHV�QXPEHUV â³û��Þä¤����®ôÐ�ã�²ä§�æã��çîÜã��ÓîÔ¼ã�° £GLP�QXPEHUV��� �òë��®Û�¬ß��òÓ���®ôÐ�ã�þ ï�¸ç��â���ß�¤ß��é¬ë�òÓ1XPEHUV���1XPEHUV���1XPEHUV���1XPEHUV���1XPEHUV���òÓ��ã�©ªË�å°¨ß�í êôÓ�©ªË�ñ��å°§�æÜäó�°ô£�Þ�äó�Ê×�îã�þ ðß��é¬ë�æã�Ê×îã�ÞÛ��Ê��®ß��®ôÐ�äß�QXPEHUV��� � ¹�¨·���� â³��å°¨ß�íGLP�QDPH����IRU�, � WR��LQSXW�D�QDPH��,� D�QH[W�,SULQW�³QRZ�WKH�QDPHV�DUH�VDYHG´LQSXW�³WHOO�PH�WKH�QXPEHU�RI�WKH�SHUVRQ�\RX�ZDQW�WR�VHH�KLV�QDPH�´�QSULQW�QDPH��Q���ç�ô�ß��åîÜ���ãªèË�òÌÄØäß��Éîèß��æã��ÓîÔ¼äß��®ôÐ�ã�â³��åîÜó�å��� ó�êç��Æ£û�¹î¼ç�ÊÃ�Øã�æË����Ë��ìç°§�©�®äß�
�æóªÌ�����ÓîÔ¼äß��ûGLP�DUUD\�QDPH�URZV�FROXPQV� ��ªäËû��òë�FROXPQV ðß��í ÑîÔ¼ß��òë�URZV ðß�3RVLWLRQ������3RVLWLRQ������3RVLWLRQ������ 3RVLWLRQ������3RVLWLRQ������3RVLWLRQ������ 3RVLWLRQ������3RVLWLRQ������3RVLWLRQ������ �� �ÓîÔ¼ã�

éüË��Ýíª ß��Æ£ü���äÛí�æóªÌ�ß����ÓîÔ¼äß��æã�Ýí�ª��ÞäË�æÜäó�êç���èë���è�´çòÄÌ��å���Àó��ÚèÜäó�í æôäôß��î¤ç�©�©°���ªäËû��í ÞÔ³û��î¤ç�©�©°��ÑîÔ¼ß��å��Æ£ûÝ�§©û�IRU?QH[W áª¨�´ç��«�äß��ã�����ÓîÔ¼äß��â³���´£���ó©ªË�í���ôÌÄØã��äô×åîÜ�³��èëí��ó©�Ìß����®ôÐ�äß�Û��ìàã�Ìç�å��ÞØÌóüÓ��Ë®´àß�Úß«�í �ÓîÔ¼äß��âô×©ªË��´£��ôà§�ªß���Øà¤ß��¬Ôè�³��ô£��ôà§�©�í �ô��§�IRU?QH[W æô�Øà£�Ù�èë��ô��¨ß���Øà¤ß����®ã
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�ÓîÔ¼ã��àã��ôÔôÛ�¢ô¿î�ß�Úß«í�� â×®ß����ÓîÔ¼äß���àä��áîØè³�á©�Øß��Ý��äß��òÓ�ªÌ�ß���ô��è�
'LP�D�����)RU�, � WR��)RU�M � WR��$�,�M� �1H[W�M1H[W�,�ªäËû��í ÑîÔ¼ß���à�ä��Ñî´Ó�Úß¬�í���®ã�ü ®Ü���Ñî³��ôà§�ªß���ó�®Ü�ß���Øà¤ß��� â×®ß��UHGLP ®ãû��Ýü§�æã�Úß«�ÚèÜäó��ë©�Ì���®ôôÐ��Úß«�ªÌ��ªó®��í �ÓîÔ¼ã��° £�ª×��ä���ÓîÔ¼äß����óî�¤ã�ÞÛ�Ñ¬¤��Ñî³�æÜßí'LP�D����)RU�, � WR���$�,� �1H[W�,5HGLP�D����)RU�, � WR���3ULQW�D�,�1H[W�,3ULQW�³SURJUDP�ILQLVKHG´(QGÑí®¤ß���´£��ÓîÔ¼äß����óî�¤ã��ô�®��æã�ÚèÜä���Ðàß��é¬ë�òÓ�� ãªã��ß�©�Ù�èë®�Ûû��æã�©�ªËû���ô�®��æã�ÚèÜä��í����ô¼ç�ÊÃ�Øã���óî�¤äß���ç�Û��«����óª �û���VRUW �ß�ªß��Öó®Ã�æË�Úß«�â�ó�í ²ÜÌß���í��®Ð»üßVRUW�DUUD\���VWDUW�HQG�FROXPQâ× Þ�äó�â×�îë�VWDUW í��ì�ô�®��®ôôÐ��©�®äß���ÓîÔ¼äß��â³��îë�DUUD\ðß���ô£êàä¸ó�®¼èË�®§û�Ò¼ß��â×�Þ�äó�HQG í �ô�®�àß�êèã�ïª�ß��©�®äß��®¼èÌàß��URZ�Ò¼ß�â× Þ�äóí�ªÌ�ß���ô��è����ÓîÔ¼äß��Êã�ÂØÓ�áª¨�´ó�FROXPQ �ß��ß���ô�§û��í �ô�®�ß���®ÜÔß��¢¿îó�òß��ß���ã�ç®�ß�í�ê�ô�®��©�®äß��FROXPQ ©îäÌß�GLP�D����IRU�, � WR��UHDG�E�D��,� E�QH[W�,VRUW�D�������SULQW�³DIWHU�VRUWLQJ´IRU�, � WR��SULQW�D��,�QH[W�,GDWD�³ZLQGRZ´�´FRS\ERRN´�´KRXVH´ñ��VRUW �ß�ªß���Ðô»�òÓ�HQG í VWDUW æôä×®ß���ô�®��²ÜË�� ôÓ��ô�®�ß��²ÜÌß��ã�VRUW �ô�®�ß���àä��®ôôÐ��Öó®Ã�æË�Ö��´ß���ã�ç®�ß��òÓ���äàÜß���ô�®��²ÜË æÜäó��ôß��ß���àä ß� ðß�VRUW�D������� �UHDG?GDWD �àä�
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ªä�´����®ôÐ�ã�ðàË�UHDG �àä ß��ñî¤���ô£�%DVLF �Ðß�æË�Òà�¨��âß�GDWD í UHDG����î�ß� Á�¤��å��� ó�í GDWD �àä��òÓ���ç�ô�ß��æã��ôÌÄØäß��í���ó©ªÌß��âôØß��±���×û����ãüÌ���ôÌÄØäß�5HDG�D��E3ULQW�³ODQJXDJH�³�D�3ULQW�³SULFH�WR�EX\�IURP�LQWHUQHW�³�E�´�GROODUV´'DWD�³OLEHUW\�EDVLF�ODQJXDJH´����Øà¤ß��®ä�´��í ��ç�ô�ß��æã�æôÌã�©ªË��ï�®Øß��ó�®Ü�ß����Øà¤ß��á�ª¨�³��æÜäóí���ç�ô�ß���ï�®×���®ã�©ªË�ðß���ó�®Ü�ß�)RU�, � WR��5HDG�D��E3ULQW�³ODQJXDJH�³�D�3ULQW�³SULFH�WR�EX\�IURP�LQWHUQHW�³�E�´�GROODUV´1H[W�,'DWD�³OLEHUW\�EDVLF�ODQJXDJH´����´YLVXDO�EDVLF�ODQJXDJH´�����¬ë�å���ä�í�GDWD �àä��æã���ç�ô�ß���ï�®×��©�Ëû�UHVWRUH� �àä ß��á�ª¨�³��æÜäóí¢ô¿î�ß�í �à¼Ôã��î¼��®ãû���¬ë�¡®¸ó�æàÓ�%DVLF �Ðß��äàÌ��ª×�Úç��½®�Ôó����Üß���/LEHUW\�%DVLF �Ðß�Êã�ÖÓ®äß��KHOS ðß��Òàã�æã�«î§�äß��Ý��äß���¬ë�±©��Úß«
VKRZ�PH�P\�GDWD�LQ�DOO�XSSHUFDVHZKLOH�VWULQJ���!��HQG�
UHDG�VWULQJ�SULQW�XSSHU��VWULQJ��ZHQGVWULQJ�� ���� 
FOHDU�WKLV�IRU�QH[W�ZKLOH�ZHQG�ORRS

QRZ�UHVHW�WKH�GDWD�UHDGLQJ�WR�WKH�VHFRQG�SDUWUHVWRUH�>SDUW7ZR@

VKRZ�PH�P\�GDWD�LQ�DOO�ORZHUFDVHZKLOH�VWULQJ���!��HQG�UHDG�VWULQJ�SULQW�ORZHU��VWULQJ��ZHQG
GDWD��6DOO\����6HOOV����6HD����6KHOOV����%\����7KH����6HD�����6KRUH�>SDUW7ZR@GDWD��/HW
V����'R����2QO\����7KLV����$����6HFRQG����7LPH����HQG�
HQG

��ô¿�ó®ß��Ý�íªß���EDVLF �Ðß�òÓ��©î�îã�Ý�íªß��é¬ë�æã�®ô�Û�©ªË�ñ��Þ�äó�1 �ã©�Øß���à�ãû��òÓ�©ªÌàß�òÌô�®�ß��¬ ß���645�1���������� ñí�´��H �ô£�HA1 �äô×�©� ó���(;3�1��©ªÌàß�òÌô�Äß��â�ó�Ïîàß���/2*�1�
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��ó®¸Ìß���à»�Ôß��ªÌ��©�ªËû���ß�¯��,17�1��æôä×®ß��æô��®�Ûû��â×®ß��Þ�ä���ª��Ìß���äôØß���0$;�1��1���æôä×®ß��æô��®Ð»û��â×®ß��Þ�ä���ª��Ìß���äôØß���0,1�1��1���ª£�îß��í ®Ô¼ß��æô���ô��î¸Ë��äô×�ªôÌ���51'�1����� æã��ô��î¸Ë�á�×���Ë��Äß��ã�ç®�)25�, � 72���35,17�,17�51'��������1(;7�,� ó�Úß¬ß��®ã�ÞÛ�òÓ��ô��î¸Ìß��á�×û��²Ôç�ªôßî��òÓ��àÜ¸ã�Ù�èë�åîÜ��ª×âôØß��á�ª¨�³��� ó�í ú í ù æô� â×��èë�1 �ô£ 5$1'20,=(�1� ®ãû��Ý�äÌ�³�ü�ã������ìôÓ�¬Ôèó��®ã�ÞÛ�á�×û��²Ôç�Ê�Äô³�òß��ß���ã�ç®�ß�5$1'20,=(����)25�, � 72���35,17�,17�51'�������1(;7�,
��ô�à�äß��Ý�íªß�6,1�1�&26�1�7$1�1� �òë K\SHUEROLF�IXQFWLRQV ðß��ðä´��ï®§��Ý�í©�Ù�èëí$61�1�$&6�1�$71�1� ��WDQK ðä´��$71 í FRVK ðä´��$&6 í VLQK ðä´��$61 ��ô¿�ó®ß��òÓ

ï�®���æÜäóû�æÜßí�¹î¼èß��æã�ÊÄØã�æË����Ë�â×�Ù�èë�åîÜó�å��æÜääß��æã9$/ �ß�ªß��Öó®Ã�æË�ï®§���®ã�©ªË�ðß��êàóî¤��æÜäó�æÜß�í êôàË��ô��´¤ß����ôàäÌß��9$/ Ý�äÌ�³��ðàË�Ý��ãí1� ´�´1� 9$/�1��35,17�1���ðàË û���ôàäÌß��é¬ë�ï�®���æÜäóû�í ©ªË�ðß��¹î¼èß��æã�ÊÄØã�Þóî¤��â��êç��ñ��â× �ìà»��ò�ß��¹î¼èß�æã�æÜä����ô£�675� �ß�ªß��òë�9$/ æË �ô´ÜË��î¼��ÞäÌ��ï®§���ß�©�Ù�èëí�¹î¼ç�ðß��©�ªËû��Þóî¤�:� 675����35,17�:� òë�'(&,0$/ ðß��ðß��+(;$'(&,0$/ ðß��æã�Þóî¤�àß��ß�©�Ù�èëí�ñ®¸Ì�´ß��á�Èèß���â×�Þ�äó�¹î¼ç�ÊÄØã��èë�9$/8( í +(;'(&�³9$/8(´��ô£ '(&+(;��180%(5� òë�+(;$'(&,0$/ ðß��'(&,0$/ ðß��Þóî¤���ß�©��ã��ñ®¸Ì�´ß��á�Èèß��ðß��êàóî¤��©�®äß��©ªÌß��îë�180%(5
â� êôÓ�©ªË�¾óîÌ��í �ã�ç®�ß��¬ôÔè���×í�òÓ��ß©�Ìã�Ý�§©��æÜäó�Þë�Þ��´���ª×ÞäÌß��²Ôè��å�ãîØ��æô�ß�©��®Óí��ô£�Úß«�/LEHUW\�%DVLF �Ðß��®Óí�ªØß����èß����´£�ìèã��ª��Ìß���äôØß��ï®§û��í ò¼ç�ÊÄØã�òë��ìèã��ª��Ìß���äôØß��åîÜ���äëª£��æÜß�í
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ï®§û��í (9$/� òë�ò¼ç�ÊÄØã�òë��ª��Ìß���ì�äô×�åîÜ��ò�ß���ß�ªß��©ªË�æË����Ë��(9$/

,1387�<&2'(� ´<��´35,17�(9$/�&2'(��35,17�(9$/��&2'(��ÊÄØã�æË����Ë�ï®§û��í ©ªË�æË����Ë�ðßíû��æÜß�æô�ß�¤ß��òÓ��ì´Ôç�� ô�èß��ò¼ç�Ý�íªß��â³��ã�®��òÓ�Ý�íªß��é¬ë�æã�©�Ô�´ó
��WLPH� í GDWH� �äë��×îß��í ¦ó��ß���ìÇû�æô�ß�©�Ù�èëí��GDWH� á�ª¨�³�SULQW�GDWH��� ¦ó��ß���Ë��Äß�SULQW�GDWH��³PP�GG�\\\\´�¦ó��ß���Ë��Ã�ÞÜ·�ªóª¤�ß�SULQW�GDWH��³PP�GG�\\´�SULQW�GDWH��³\\\\�PP�GG´�SULQW�GDWH��³GD\V´� ú�ùú?ú?ú æã�á�óû��©ªË

SULQW�GDWH��³¦ó��´�á�óû��©ªË��Ë��Ã�åîÜô³��ã�ç®�ß�����èÓ�¦ó���ñ���Ø��´ß���àä ß��òÓ��¦ó����Þ�äó��Ðô¼ß��òÓ�ðÄÌäß��¦ó��ß��ðß��ú�ùú?ú?ú æãSULQW�GDWH��ú�ùú?ú?ú æã�á�óû��©ªË��ðß��êèã�á�óû��©ªË�ñ¬ß��¦ó��ß��îë��èë����èß��éüË���Ðô¼ß��òÓ�á�óû��©ªË�ñí�´ó�ú�ùú?ú?ú
�Îô¼ß��é¬ë�ÞäÌ�´�Ó WLPH� �ã�SULQW�WLPH��� òß�¤ß���×îß��îë����èß��SULQW�WLPH��³VHFRQGV´� òß�¤ß���×îß��ðß��Þôàß��Ò¼�èã�æã�òç�î�ß��©ªË�SULQW�WLPH��³PV´� òß�¤ß���×îß��ðß��Þôàß��Ò¼�èã�æã���ôç���òàã�ðß��©ªË�SULQW�WLPH��³PLOOLVHFRQGV´� Ö��´ß�����èß��²Ôç�

�XVHU�GHILQHG�IXQFWLRQV �ã®�äß���Ä³�î��Ý�íªß��ï�¸ç�¾Ì����´£�ðß�����¤��ª×í�ï�°���æË����Ë��ã�ç®�ß��åîÜó���óª¤ß��� ã®�ß����Ðß�òÓòËª�´��å��òÔÜôÓ��ß�¤ß��é¬ë�òÓ�Ý�íªß��á�ª¨�³��� ó�Úß¬ß��ô¿�ó®ß��®ô��Ì�ß��¾Ì�ñ��SDUDPHWHUV �ìß�Ý�íªß�Ó�Úß¬ß��ß�ªß��òÓ��ì��´£�©�®äß��âôØß� �ìß�®ä��í �ß�ªß�645 �ß�ªß�Ó��ß�ªß��â³��Öó®Ã�æË�� ô�èß����´¤ß��ß�ªß��ðß��âôØß��®ä�í���®ôÐ�ã������Ü���ã®�äß��áîØó��ãªèËí�/LEHUW\�%DVLF �Ðß�æä¿��©î�îã��ß�©�òëD VTU����ì�©�Ë��í �ì��´¤���ß�ªß��áîØ�ß�ý �äôØß���ìß�®ä��í �ß�ªß��é¬ë��Ðàß��é¬ë�òËª�´�³��D ®ôÐ�äß��ðß�Ê�����ìèóîÜ���Øó®Ãí��ODEHOV ðß��ÞÔ³��ñ���ã�ç®�ß���ó�ìç�òÓ�Ý�íªß����Ü��å�ô£û���àÏ���ôß��ß���Ðô¼ß�IXQFWLRQ�IXQFWLRQ�QDPH�YDULDEOHV�RI�WKH�IXQFWLRQ�IXQFWLRQ�QDPH PDWKHPDWLFDO�FDOFXODWLRQV�RQ�SDUDPHWHUVHQG�IXQFWLRQ
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�Ý�íªß��ðàË�Ý��ãIXQFWLRQ�VTXDUHURRW�D�VTXDUHURRW DA���HQG�IXQFWLRQ ��VTXDUHURRW îë��èë��ß�ªß��â³�æË ©ªË�ñ÷�òÌô�®�ß��¬ ß���´¤��å��æÜäó�ò´ô�®ß���ã�ç®�ß��æã�å�Üã�ñ��òÓ������Û�Öó®ÃE VTXDUHURRW���SULQW�Eæã�®�Û��ðàË��ß�ªß��ñî¤��å��æÜäó�Úß¬Ûí�ý ©ªÌàß�òÌô�®�ß��¬ ß���´¤ô³��èë�Þ»�îÓ��ìèô��Ê¿î�� SDUDPHWHUîß�ñ��²ÜÌß���í ò´ô�®ß���ã�ç®�ß��æË��ôÔ¨ã�åîÜó��ß�ªß��Þ§�©�áª¨�´ó�®ôÐ�ã�ÞÛ�ß�ªß��Þ§�©�®§û��í �ß�ªß����§��äëª£��â³û��²Ôç��äìß�æó®ôÐ�ã��ãª¨�³�\ � �ß�ªß����§�ñ��ò´ô�®ß���ã�ç®�ß��òÓ����Û�îß�ü�äÓ�æôÔà�¨ã�æó®ôÐ�ã�å�®��Ìô³Þ§�©�\� ®ôÐ�äß��å��ñ��ý ñí�´óû����èß��åîÜô³��ß�ªß��Þ§�©�SULQW�\ ����Ü���ä×�â�ðä´ó���®ôÐ�äß��æã�Éîç�Ù�èë��àÜ¸äß��é¬ë�Þ¤ßí��ß�ªß����§�æË�Òà�¨ó��ß�ªß�í �Ôà�¨äß��Ý�íªß��òÓ�ð�£��ã�ç®�ß��æã�å�Üã�ñ��òÓ�ÞäÌ�´��å��æÜäó�ñ��JOREDO��ã�ç®�ß���ó�ª��òÓ���®ôÐ�äß��é¬ë�Òó®Ì��� óJOREDO�\JOREDO�QXPEHUV�ß�¤ß��é¬ë�òÔÓ�JOREDO Éîç�æã���®ôÐ�äß��áª¨�´ó��ã�ç®��æã�ï°��Ö��´ß��Ý��äß��äì�äô×�å��ñ���ã�ç®�ß��æã�å�Üã�ñ��òÓ��äìã�ª¨�³��æÜäó�QXPEHUV í \ æó®ôÐ�äß���ã�ç®�ß���ôØ��æË��ôÔ¨ã�åîÜ��æßSDVVLQJ�E\ ðä´��òë�í Ý�íªàß���®ôÐ�äß��®ó®ä��òÓ��ó©�Ìß���Øó®Äß� òë�é¬ë�å�²Ôç�ê��®�����æß��ß�ªß��Þ§�©���®ôÐ�äß��ðàË�ñ® ô³�ñ¬ß��®ôôÐ�ß��å��ñ��YDOXH��®ôÐ�äß��®ó®ä��æã�®§��Éîç�ª�îó���´ß���¬ìß�í �ß�ªß����§��©î�îäß����®ôÐ�äß��®ó®ä�ß��òËîç�ðàË Ý��ã�ò��ó��äôÓ�í SDVVLQJ�E\�UHIHUHQFH ðä´ó
��SDVVLQJ�E\�YDOXH ®ó®ä�ß�SULQW�³SURJUDP�ZLOO�FDOFXODWH�WKH�VTXDUH�RI�DQ\�LQWHJHU��´LQSXW�QSULQW�VTXDUH�Q�SULQW�³YDOXH�RI�Q�DIWHU�WKH�IXQFWLRQ�LV�³�QHQG

IXQFWLRQ�VTXDUH�D�D LQW�D�VTXDUH DA�HQG�IXQFWLRQ
òë�� ���Ë�����´¤ß��â�ô³���� Þ�ã�¢ô¤»�®ôÏ�©ªË�Ý�§©���®��éüË���ã�ç®�ß��òÓ®ó®ä��æã�Éîèß���¬ë�í �ß�ªß��òÓ�LQW �ß�ªß��á�ª¨�³��� ô�ç�êÌ�®ã���´£�©�®äß��â×®ß�®ôÐ�äß��å��SDVVLQJ�E\�UHIHUHQFH ðß��æË ê×®Ó�í SDVVLQJ�E\�YDOXH ðä´ó���®ôÐ�äß��ã�ç®�ß��òÓ��äÛ��Ö��´ß� �ã�ç®�ß��òÓ���ä��©�¢ô¤»�©ªË�Þä¤ô³��ß�ªß��¬ôÔè��ªÌ��òß��ß�SULQW�³SURJUDP�ZLOO�FDOFXODWH�WKH�VTXDUH�RI�DQ\�LQWHJHU��´�LQSXW�QSULQW�VTXDUH�Q�SULQW�³YDOXH�RI�Q�DIWHU�WKH�IXQFWLRQ�LV�³�Q



www.manaraa.com

HQG
IXQFWLRQ�VTXDUH�E\UHI�D�D LQW�D�VTXDUH DA�HQG�IXQFWLRQ��®ôÐ�ã�ÞÛ�í��¾Ì��á�ã��E\UHI �äàÛ�©î�î��SDVVLQJ�E\�UHIHUHQFH ðß��°ôôä��ÊôÄ�´�®ó®ä�ß��æã�Éîèß���¬ë�á�ª¨�³��ªó®ç�í æó®ôÐ�ã��ìß��ß�©�Ù�èë��ç�Û�îß�ü�ã��ß�ªß���ß�ªß��Òó®Ì��ÞÜ·�åîÜô³IXQFWLRQ�JUHDWHUQXPEHU�E\UHI�D�E\UHI�E�åîÜ�³��ß�ªß��¬ôÔè��ªÌ���Ëî�Ääß��Q ®ôÐ�äàß��äôØß��å��éüË���ã�ç®�ß��æã�Æ£ü�³��®ôÐ�äß��ðàË��ß�ªß��Þ§�©��à¼£�ò�ß���ô¿�ó®ß����ôàäÌß��ðàË�Ò×î���í �ßªÌã��äô×�ã�ç®�ß���ó�ª��òÓ��à§©��ò�ß���äôØß���ã�ç®�ß��®Û¬�ó�æß�ü�äÓ��ß�ªàß��ë®ó®ä��â��ò�ß��éüË���ã�ç®�ß��òÓ�LQW �ß�ªß��Ýü§�æã��ßªÌäß���äôØß��®Û¬�ô³�Þ�

��VXEURXWLQHV ðß�½®ÌÛ�ü�ã�æôÌã��·��®Ü��ªó®ç��ãªèË�ÞäÌ�´���ã�®�ß��æã�ÊÃ�Øã�æË����Ë�òëí Ý�íªß��Þ�ã���®ôÐ�ã�Þ�Ø�´��å��æÜäó��ìç���°ôä��í�ü�ã��·�¸ß��ðàË��èôÌã����Ë��VXEURXWLQHV ðß������Üßí�Úß¬ß��Ì���Ñ®¼�ß���áîØ�VXE�QDPH�RI�VXEURXWLQH����SDUDPHWHUV�RSWLRQDO����� ����� �HQG VXEâ�ó��äç��í �ì��®äóû��ã�ç®�ß��å���ô¤���ã�®�ß���ó�ìç�òÓ�VXEURXWLQHV ðß��Ê¿î��ã���ß�Ïíæã��ë®ôÏí�E\UHI ðß��í JOREDO ðß��ªË�î×�ÞÛ��ìôàË�Ö�Äè�í����¤ß���´£��ë��Ëª�³��Ý�íªß��ðàË�Ö�Äè��ò�ß��ªË�îØß��òß��ß�Û�VXEURXWLQH ðß��ï�Ëª�³��â�óíFDOO�VXEURXWLQH�QDPH� SDVVLQJ�YDOXHV ��¬ë�¢¿îó�òß��ß���ã�ç®�ß��íSULQW�³WKLV�LV�D�VXEURXWLQH�H[DPSOH´SULQW�³QRZ�\RX�ZLOO�ZULWH�D�ZRUG�DQG�KRZ�PDQ\�WLPHV�LW�ZRXOG�EH�UHSHDWHG´LQSXW�³ZKDW�LV�WKH�ZRUG"�³�Z�LQSXW�³KRZ�PDQ\�WLPHV�WR�UHSHDW�WKLV�ZRUG"�³�QFDOO�W\SHDQGUHSHDW�Z��QSULQWSULQW�³ILQLVKHG�W\SLQJ´ZDLW
VXE�W\SHDQGUHSHDW��ZRUG��QXPEHUIRU�, � WR�QXPEHUSULQW�ZRUG�QH[W�,HQG�VXE ðß��òÓ�¬ôÔè�ß��í Ý�íªß��òÓ���®ôÐ�äß��®ó®ä��ê�¸����®ôÐ�äß��®ó®ä���ôàäË�å�®Ä´ß� ðß��©îÌô³�Ö��´ß��Ý��äß��òÓ��Ë��Äß���ôàäË�æã�òì�èó��ãªèË�VXEURXWLQH�VXEURXWLQH ðß��êèã�òËª�³��ñ¬ß��®Ä´ß��òàó�ñ¬ß���ìôÓ�VXEURXWLQH� ðß����®ôÐ�ã�Ê¿îß�±�î×û��á�ª¨�³��æÜäóûí
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ðß����®ôÐ�ã�á�ã��E\UHI Ê¿í�Öó®Ã�æË�SDVVLQJ�E\�UHIHUHQFH ðß��á�ª¨�³��æÜäóí��Øó®Äß��é¬ì���ë®ó®ä��©�®äß��VXEURXWLQH
�WLPHU �àä��ôèã¯��®�Ó�ÞÛ�á�ìäß��¾Ì��¬ôÔè��ðß����Ìßû���ã�®���»�§�í �ã�®�ß� ¾Ì��òÓ����¤��ª×�®�Ó�ÞÛ�é�®Ü��©�®äß��ODEHO ðß��êßü§ æã�©ª¤���ô£ WLPHU ðß��áª¨�´���¬ìß��èôÌã�ôç��ß���ô£��PLOOLVHFRQGV �ôç���òàã�ðß���ª£î��åîÜ���ôèã°ß���®�Ôß��é¬ëí��ôèã¯��WLPHU ðß��¢¿îó�òß��ß���ã�ç®�ß�í��ôç���òàã����� ñí�´���ª£�îß�SULQW�³WKLV�LV�D�WLPHU�SURJUDP´LQSXW�³W\SH�D�ZRUG�KHUH�WR�EH�W\SHG�HYHU\�VHFRQG"�´�Z�WLPHU������>W\SH@ZDLW

>W\SH@SULQW�Z�ZDLW��©íª¤ã�®ôÏ��ªäß��ôç���ÞÛ��ã�ç®�àß��ì�ôÄË��ò�ß���àä ß���Ë��Ã�â�ô³��ß�¤ß��é¬ë�òÓæã�WLPHU ðß��ÞôÄÌ��â�óí��ªäß��é¬ë�ªÌ��WLPHU ðß��ÞôÄÌ��ñ���ªäß��ªóª¤��æÜäó�æÜßÊôÄ�´��/LEHUW\�%DVLF �Ðß�å���È£üäß��Êã��� ñí�´���ôèã°ß���®�Ôß��ÞÌ��Ýü§�ÂØÓ�ª£�í�WLPHU Ý�äÌ�³�QXPEHUV �SULQW�³WKLV�LV�D�WLPHU�SURJUDP´LQSXW�³W\SH�D�ZRUG�KHUH�WR�EH�W\SHG�HYHU\�VHFRQG"�´�Z�WLPHU������>W\SH@ZDLW
>W\SH@QXPEHUV QXPEHUV��LI�QXPEHUV! � WKHQ�WLPHU��SULQW�Z�ZDLW�®ôÐ�ã�Ýü§�æã�ÂØÓ���®ã��ü���àä ß��Ê�Äó�å��WLPHU ðàß��è¤ä³�ªØß�éüË��Ý��äß��òÓ�äôÓ�®ôÐ�äß�����§����èä×�í�éüË���ã�ç®�ß��òÓ��ôç���ÞÛ�ñ���ôèã¯��®�Ó�ÞÛ�ê�©�ó°���èä×é¬ë�æã�®�Û��í��� �äôØß��ðß��Þ»í��«�Ó�Þ¼ó�âß�í��� �äôØß��ðß��Þ»í�ª×�å�Û��«��®Ô»�ñí�´��ê�äô×�ÞÌ ��WLPHU ðß��ÞôÄÌ���áîØç��äôØß�

�¹î¼èß��Êã�Þã�Ì�ß��¤�àß�ü�äÓ��Ôà�¨ã�½�®Ïû�¹î¼èß��æã�ï°����®¨�³��Þä¸ó�¹î¼èß��Êã�Þã�Ì�ß�æÜäó�Úß¬��í �ìÓí®£�í �äàÜß��ÝîÃ �Ó®Ìã�� ó�æôÌã�Òàã�òÓ��äàÛ�æË®ôÏ�í Òàã�í���àä��òÓ�Ñí®£��Ëîä ã�í��Ñ®£�©î�í�æã�ªÛ��ß���Àó��Þä¸óí��ë©� ó�òÓ��äìäß��îãû��æã�®��Ì��òìÓ��Äô´���ç�Û��äìã���ôèØ�ß��é¬ë�êç��âàÌß��Êã�Úß«�ã�ç®��òÓ�Ý�¤ß��îë��äÛ��ìôàË�ï�°����Ó�¿��í ��³�¤ß����Ôàã�æã�ï�°���Ñ¬£Þ§�©��ìß�ª��³��í ¹î¼èß��æË��¤�ß���ôèØ��á�ª¨�³��ªèË�ü�ã�0LFURVRIW�:RUG�èë�í �èôÌã��äô×�Ê�®ó�å��æÜäó���³�¤ß��®ã�í��æã�®ã��ÞÛ�å���Ø��³��èäàË��äÛí�Òàã�äô×�í����Ã�§��ôàäÌß���ç�Û��«��� í �¤ô¤»��ôàäÌß���®���«��� �ä���äôØß��åîÜ�³�é®ôÏ�í Ñí®¤ß��©ªË�ðàË�Ýª��ï®§�
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� $6&,, �®Ô·òëí�$6&,, �®Ô·�â×®ß���¬ë�ðä´ó�æôÌã�â×�êß���³�¤ß��òÓ�Ñ®£�í ¡��Ôã�ÞÛêß�Ñ®£�ÞÛí�$PHULFDQ�6WDQGDUG�&RGH�)RU�,QIRUPDWLRQ�,QWHUFKDQJH ðß �¼�§�HQWHU�VSDFH Þ�ã�ï®§û��¢ô��Ôäß��Þä¸�í�ûþþ�ù æã�¯îã®ß��é¬ë�ª�ä�í�$6&,, â×��ë®ôÏíæô� Öó®Ô�àß�í ñî�¤��û �ìÀÌ�í�����°ã®ß��ðàË ñî¤���Ðàß��é¬ë�òÓ�®ã�íû��¾Ì�ÊÄØã�æË����Ë�êèã��ª��Ìß���äôØß��åîÜ��®ã�íû��æã�®ã��ÞÛ�å���æô�Ëîä äß��æô��ëÑí®£��´ôß��ª��Ìß���äôØß���ç�Û��«�í�����°ã®ß��ðàË�ñî¤ó�å��� ó�®ãû���¬ìÓ�òÓ®£�����°ã®ß��ðàË�®ãû���¬ë�ñî�¤ó�üÓ�©�ªË��æË����Ë�æÜß�í®ôÐ�äß��Þ§�©�¹î¼èß��å°§��ôÔôÛ�¡®·�¹î¼èß��Êã�Þã�Ì�ß��¡®¸��ïª�ß��Þ�×�� óí�òÌÄØäß�©ªÌ���´¤óû��àä ß��é¬ë�ÝîÄÓ�KHOOR�ZRUOG �àä ß��ñî¤ó�ZRUG� ®ôÐ�äß��ü�ã�Ì³�ñí�´���Ì³��ìß��Ï�Ôß����Ó�´äß��ð�£���Ó�´äß� ©ªÌ���´¤ó�Þ��Ñí®¤ß�©ªË�®§��ðèÌä��ñ���ìßîÃ�åîÜô³��Ø��´ß���àä ß�Ó�Ñ®£��ìà�¤ó�ò�ß���£�´äß�ðàË �ªË�Øß��é¬ë�Ö�Äè�í�� îë�ü�ã�Z Ñ®¤ß��Ê×îã�í Ñ®£��� ñí�´ó��ìÓí®£�«��ð�£í 0LFURVRIW�1RWHSDG �ã�ç®��òÓ�WH[W Éîç�æã�Òàã�����Û�ªèÌÓ��Àó����Ôàäß�Òàäß��â £�åîÜô³��ó�ª�ß��òÓ��Ï�Ó���Ó�´ã�©î�í�Êã�æÜß�ü�ã�ª£�í�Ñ®£�êôÓ���Û�Ó�´äß��±�Ø��í Òàäß��òÓ�Ñ®£�®§��ðß���Ï�Ó��Ûí®�äß����Ó�´äß��©ªË ñí�´ó�Ø��´ß���àä ß���Ì³��ô£�%\WH ðß���ª£î��Ñ®£�ðàË�ñî¤��á���ç�Û��Ï�Ó��ª£�îß����� %\WH òë�KHOOR�ZRUOG
�FKU� ®ãû�$6&,, á�Èç��´£�â×®àß�Þ��Øäß��Ñ®¤ß��Ê�Ä��áîØóSULQW�FKU�����
�DVF ®ãû��Ö��´ß��®ãû��²ÜË�ñ��$6&,, á�Èç��´£�Ñ®¤àß�Þ��Øäß��â×®ß��Ê�Ä��áîØóSULQW�DVF�³0´�
�LQVWU ®ãû�Þ§�©�ª£�í�Ñ®£�í��æôÌã�ÊÄØã�æË��¤�ß���º�¨óí�LQ�VWULQJ ®¼�¨ã�îë�®ãû���¬ë�¤�ß��©�®äß��ÊÄØäß��å�Û��«��� åîÜ� �ª��Ìß���äôØß��í��èôÌã��àä��í��òÌÄØã�®ôÐ�ã�«��� ñí�´�û�å��Á®·��äô×�ñ��åîÜ��ª×��ª��Ìß���äôØß��í��àä ß� òÓ�©î�îã�®ôÏ�êèË�òà»û��ÊÄØäß��òÓ�êèË��¤�ß��©�®äß��ÊÄØäß��ª�í�òë�®ãû���¬ë��Ðô»íLQVWU��VWULQJ��VWULQJ��VWDUWLQJ� ��ô£Ê×îäß��æã��ª�ó��¤�ß�í�VWULQJ� ÊÄØäß��æË��ìôÓ��¤�ß��©�®äß���àä ß��òë�VWULQJ�í���Ðô¼ß��æä¿�êÌ¿í�ÊôÄ�´��ñ��ñ�ô�§���·�îë�VWDUWLQJ í��VWDUWLQJ òÓ�©ª¤äß���Ðô¼ß��æã�êÓ¬£:� ´KHOOR�ZRUOG´3ULQW�LQVWU�:��´G´� ��®§���ã�ç®���¬ëí

SULQW�LQVWU�³KHOOR�ZRUOG´�´Z´���Ñí®¤ß���ç�Û��«��Òà�¨��ñ��FDVH�VHQVLWLYH òë���®ôÐ�äß��ï�ä³��å��ðß��ê��ç�òÓ�Ýíû��å���ô£�Z� ®ôÐ�äß��²Ôç�²ôß�:� ®ôÐ�äß�Ó��®ôÐ» í���®ô�Û��àäÌ�´äß�
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êô�è����Ðàß��é¬ë�®¤ã�áîØô³í��®ôÐ¼ß��Ñ®£û���ß�£�òÓ�òç��ß��í �®ô�Üß��Ñ®£û���ß�£��¬Ó�èß��ÞÔ³��VLPLODU�YDULDEOHV ����Û�Öó®Ã�æË��ß�¤ß��é¬ë�©î�í��ß�£�òÓ��ã®�äß�
�OHQ ®ãû�é¬ë�æä¿�òÓ�©î�îäß��ÊÄØäß���ìèã�åîÜ�ó�ò�ß��Ñí®¤ß��©ªË�ñí�´���ª��Ìß���äôØß���àä ß�1 OHQ�³KHOOR�ZRUOG´�3ULQW�1 ��®§���ã�ç®�Z� ´KHOOR�ZRUOG´SULQW�OHQ�Z��
�OHIW� ®ãû��Ðô¼ß�OHIW��VWULQJ�QXPEHU�æã��ì§�´è�³��©�®äß��Ñí®¤ß��©ªË�Þ�ä��QXPEHU í ò¼ç�ÊÄØã�òë�VWULQJ� �ô£�VWULQJ ðß���´ó�Ý��ãSULQW�OHIW��³KHOOR�ZRUOG´��� ��®§���ã�ç®�Z� ´KHOOR�ZRUOG´Q �UHWXUQ� OHIW��Z��Q�SULQW�UHWXUQ�
�ULJKW� ®ãû���VWULQJ ÊÄØäß��æôäó�æã�Ñí®¤ß��¥�´è�³���áîØó�æÜß�OHIW� ®ãû��²Ôç��ã�ç®�ß�Z� ´KHOOR�ZRUOG´Q �UHWXUQ� ULJKW��Z��Q�SULQW�UHWXUQ�æã�é©ª¤ç�å�Üã�ñ��æã�ÊÃ�Øäß��¾Ì���ï�®×�ñ��¥�´è�³û�®ã��ª�îóû��åû��Þ��´���ª×�PLG� îëí�òß��ß��®ãû��ª�îó�½®Ðß���¬ìß�ò¼èß��ÊÄØäß�
�PLG� ®ãû��Ðô¼ß�PLG��VWULQJ�LQGH[�QXPEHU�QXPEHU ðß��í ÊÄØäß��æã��ï�®Øß���ó�ª��å�Üã�©ª¤ó�LQGH[ í ò¼ç�ÊÄØã�îë�VWULQJ �ô£�LQGH[ Ê×îäß��æã��ì�ï�®×�©�®äß����Ó�´äß��ñ��Ñí®¤ß��©ªË�Þ�äó��ã�ç®�ß�SULQW�PLG��³KHOOR�ZRUOG´������ â× Ê×îäß��æã���ª���ï�®Øß��å÷�ZRUOG òë��ª��Ìß���äôØß��åîÜ��Ö��´ß���ã�ç®�ß��òÓ��� â× Ê×îäß��ªÌ��Ñí®£�� ðß���®ä�³��í ÊÄØäß��æã

�ORZHU� ®ãû��Ðô¼ß�ORZHU��VWULQJ�
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òë��ª��Ìß���äôØß�Ó��®ôÐ»�í �®ô�Û�Ñí®£�ðàË�ñî�¤ó�ò¼ç�ÊÄØã�îë�VWULQJ �ô£�®ôÐ¼ß��Ñí®¤ß��ï�Ø���Êã��®ôÐ»�ðß���®ô�Üß��Ñí®¤ß���ß�£�Þóî¤��Êã�æÜß�VWULQJ ºèß���ìß�£�ðàË��ã�ç®�ß�SULQW�ORZHU��³+HOOR�:RUOG´�
�XSSHU� ®ãû�ORZHU� ®ãû��²ÜË��ã�ç®�ß�Z� XSSHU��³+HOOR :RUOG´�SULQW�Z�
�WULP� ®ãû��Ðô¼ß�WULP��VWULQJ�í æôäó�ðàË �Ï�Ôß����Ó�´äß���ß�¯��Êã�æÜß�VWULQJ ºèß��òë��ª��Ìß���äôØß��åîÜ��VWULQJ ÊÄØäß���´ó��ã�ç®�ß�SULQW�³��+HOOR�:RUOG����³SULQW�WULP��³��+HOOR�:RUOG��� ³�æô� Ê¿í��«�í�±���×û����ãüË�Þ§�©�Ê¿îó�å��æÜäóû�òÌÄØäß��®ôÐ�äß���È£üã�òÌÄØã�®ôÐ�ã�²ôß�í ò¼ç�ÊÄØã�®��Ìô³�±���×��ò�ãüË:� ´����+HOOR�:RUOG´3ULQW�:�3ULQW�WULP��:��

�VSDFH� ®ãû��Ðô¼ß�VSDFH��QXPEHU�¡��Ôã�ÂÐ¿�ê��¸ó��¬ëí�QXPEHU ©ªÌß��ñí�´ó��ìßîÃ��Ï�Ó��Ó�´ã�Ù®���áîØó��QXPEHU ðß����®ã�©ªÌ��¢ô��Ôäß���£îß�æã�VSDFH �Ó�´äß��ã�ç®�ß��òÓ��äÛ�����°ã®ß��á�ª¨�³��ÚèÜäó��ô¼èß��ÊÃ�Øäß��Êã�®ãû���¬ë��ã©��©���«�í�òß��ß�SULQW�VSDFH�����´KHOOR´�VSDFH�����´ZRUOG´�òß��ß�Û�Ö��´ß���ã�ç®�ß��åîÜô´Ó�®ãû���¬ë�áª¨�´��û å��ÚèÜäóíSULQW�³� KHOOR��ZRUOG´QXPEHU òÓ��©ª¤äß���äôØß��²Ôè���Ï�Ó��Ó�´ã�òë�®ãû���¬ë�æã��ª��Ìß���äôØß��í�éüË���Ðô¼ß��òÓ
Ýü§ æã 0DLQ�:LQGRZ ðä´��ò�ß��í ����èß���ìôÓ�®ìÈ��ò�ß���¬Ó�èß���âÜ¤�ß��æÜäó��ôß��ß���Ðô¼ß��òÓ��äÛ�PDLQZLQ �àä ß�PDLQZLQ�FROXPQV�URZV �Ý��ãPDLQZLQ��� ��
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�ÑîÔ¼ß��©ªË�òë�URZV ðß��í �ªäËû��©ªË�òë�FROXPQV �ô£
ORFDWH ®ãû��Ýü§�æã�0DLQ�:LQGRZ �¬Ó�èß��òÓ�����Üß��ªó®��æó��æã�©ª¤��å��æÜäó�òß��ß��Ý��äß��òÓ��äÛíORFDWH�������SULQW�³KHOOR�ZRUOG´��\ ò��ª£û��Þ�ä���� ðß��í [ ðß��ò��ª£���äô×�Þ�ä���� �äôØß���ô£��¬Ó�èß��æã�����Üß��®·�ã�Ê×îã�©ª¤� �àä ß��é¬ëí
¢ô��Ôäß���£îß�æã�VSDFH ¡��Ôäß��ÂÐ¿�æã�ûª��VSDFH� ®ãû��á�ª¨�³��æÜäó�êç���äÛ�£îß�æã�WDE ðß��¡��Ôã�ðàË�ÂÐÀß��æã�ûª��áª¨�´ó��ô£�WDE ®ãû��îë�®§��®ã��Ù�èë�òß��ß���ã�ç®�ß��òÓ��äÛ�¢ô��Ôäß�SULQW�³KHOOR´��WDE�����´ZRUOG´�ó�ª�ß��æã������Üß��éªèË��ª���ñ¬ß��®·�äß�������Üß��®·�ã�Úó®¤���áîØó�WDE ðß���ô£��WDE ®ãû���Ðô»�òÓ�æô³îØß��æô��©î�îäß��Ê×îäß��ðß�

�ZRUG� ®ãû��Ðô¼ß�YDULDEOH ZRUG��Z��Q�G�Z� �ô£�¹î¼èß��æã�ÊÄØã�í��òÌÄØã�®ôÐ�ã�æã���äàÜß��¹ü¨�³���áîØó�®ãû��é¬ëæã��ìà¼Ó�ªó®��ò�ß���äàÜß��â×�Þ�äó�Q í �ìÀÌ��æË�ê��äàÛ�Þ¼Ó�©�®äß��ºèß��Þ�ä�æÜäôÓ�G �ã��òÌÄØã�åîÜó�å��� ó�®ôÐ�äß���¬ë�í YDULDEOH ®ôÐ�äß��òÓ��ìÌ¿íí��àä ß�âß��«���ï®§û��í �äàÜß��æô��Þ»�Ôß��Þ�ä���ô£��ó�ô�§��òìÓ��ì��Ü��û í���ì��Ü��å���³�³ �Ï�Ôß���Ó�´äß��òë�ï®§��í �äàÛ�ÞÛ�æô��Þ»�Ôß��®��Ìô³��ì��Ü�SULQW�ZRUG��³OLEHUW\�EDVLF´���Ý�ª���æÜäóí�� â× �äàÜß��Ê�Ã��ã�ç®�ß��å��ñ��OLEHUW\ �äàÜß��åîÜô³��èë����èß��å���äàÜß��©ªË�æã�®�Û��©ªÌß���¬ë�å�Û��«���ã��EDVLF �äàÜß�����èß��åîÜôÓ�� â×®ß���� â×®ß���·û�ñ��³´ òë��àä ß��é¬ë�æã���ª��Ìß���äôØß������èß��åîÜô´Ó�� æã�®Ð»��í��ò��ó��äÛ��ìÀÌ��æË��ìà¼Ó�æÜäôÓ�����Þ»�îÔ���ßî¼Ôã���äàÜß���ç�Û��«���ã�H� ZRUG��³OLEHUW\�EDVLF´���´�´�SULQW�H� ��à»�Ôß��îë��èë���äàÜß��Þ¼Ôß�©ª¤äß��å��ñ�
�OSULQW ®ãû�òÓ�±���×û��ò�ãüË�æô���àä ß���Ë��Ã���ôì���áîØó�êèÜß�SULQW Ý�äÌ�³��²Ôç�êßðß��ñ©�ô³�®ãû���¬ë�����Û�©® ã�²ôß�æÜßí�OLQH�SULQWHU Éîç�æã��Ì��Äß��ðàË�ê�Ðô»Úß« í �Ì��Äß��ðß����ãîàÌäß��Ý�³��� ó�æÜß�±���×û��ò�ãüË�æô���àä ß���Ë��Ã�Úß« ¢¿îó�òß��ß���ã�ç®�ß��í��GXPS ®ãû��Öó®Ã�æËOSULQW�³KHOOR�ZRUOG´GXPSÖó®Ã�æË��Ì��Äß��ðß��®Ä´ß����ãîàÌã�Ý�³��â��®Ä³�ÞÜß�OSULQW ����Û�� ó��ô£�GXPS ®ãû�ñî¤ó�òç��ß��®Ä´ß��í ³KHOOR�ZRUOG� ðàË ñî¤ó��äìßí���æó®Ä³�æã�åîÜ�ó�Òàã�ü�ã�òß��ß�Û��äì�Ë��Ã��ôàäË�åîÜ�³��³OLEHUW\�EDVLF´ ðàËOSULQW�³KHOOR�ZRUOG´GXPSOSULQW�³OLEHUW\�EDVLF´GXPS
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ðß��OSULQW �àä��æä¿��ì����Ü���ä×����Ë�ÞÛ�Ý�³���ôàäË�îë�GXPS ÞäË å��ñ�®ôÏ�åîÜ��ª×��Ë��Äß��æÜß�OSULQW á�ª¨�³��åíª��ð�£�Þä ß���Ë��Ã�æÜäó��Ì��Äß���¤ô¤»
���Ôàäß��á�Èç

î��Ôàäß��òë�ãí���ìôÓ���ãîàÌã í����È£üã�����Û�æÜäóí��Ë®´���ìôß��Ýî»îß��æÜäó��®Û�¬ß��òÓ�Ê×�îãê��Ü��ñ¬ß�Û���È£üäß������Û�Éîç�æã�²ôß�ñ���ã�ç®��Òàã�Òàäß��Éîç�åîÜó�å��æÜäóåîÜ� ª×�ò�ß���ó¬ôÔè�ß���ã�®�ß��òëí�(;( ðß����Ôàã�Þ�ã� 0LFURVRIW�:RUG �ã�ç®��òÓ���ë®ôÏ�í ��ç�ô��ªË�î×�í��®�îô�äÛ���Ìß�
îÒàäß��â £ ©ª¤ç�ÒôÛ�êôÓ�%\WHVðß��©ªË�Öó®Ã æË Òàäß��â £�ªóª¤��æÜäó

î%\WHVðß��òë�ã�%\WH ðä´ó�Òàäß��òÓ���Üó�Ñ®£�ÞÛ
î%\WH ðä´ó��«�äßÞ�äó�Ñ®£�ÞÛ��ô£�ª£�í�í��®Ô»��ã��â×�îë�ELW ðß�í�ELWV �ôç�ä��æã�Òß��ó�Ñ®£�ÞÛ�å÷�ª£�í�í ®Ô»�á�×���ôç�ä�� ELQDU\ �ô��è�ß���Øó®Äß����E\WH Þ�ä���Àó���Ï�Ôß���Ó�´äß�

��ôß��ß����óî�¤äß��ñî¤ó�WH[W Éîç�Òàã�Ù�èë�å��½®Ó���®ÜÔß��¢ô¿î�ß
KHOOR�ZRUOG îÒàäß��â £�åîÜô³�âÛ�ELW �� îë�ELWV ðß���Òàäß��â £��ELW � �E\WHðß��í�E\WH úú åîÜô³
â £�åîÜô³�âÜÓ�E\WH �ù �Ëî�´ó�QRWHSDG �ã�ç®��æã�ª£�îß��®Ä´ß��ÞÛ�å��½®Ó�îòß��ß��Òàäß�KHOOR�ZRUOGWHVW�SURJUDPÒàäß��â £�å÷ KHOOR�ZRUOG ªèË�æÜ��âß�Òàäß���ó�ìç�å��ñ��òç���®Ä³�©î�í�©® ä�â £��Ï�Ó�®Ä³û����®¸Ë��Û®��îß�ð�£�Òàäß��òÓ��î�Üã��ó���®§��ð�£�±�Øó�E\WH �û îë�Òàäß�/LEHUW\ �Ðß�å÷��ªô��êèã��ï�®Øß��í Òàã�òÓ�����Üß���»�§�í ��Ôàäß��Éî¿îã�âìÓ�� óæóîÜ� �ôÔôÛ�¡®·�ï�è����®ÜÔß��é¬ë�¢¿î��³í�Òàã�æË����Ë��¬Ó�ç�ÞÛ�å��®��Ì��%DVLF�¬Ó�îèß��êä× Ýü§�æã�Òàäß��Êã�Þã�Ì�ß��â�óí��KDQGOH í��Òàäß��â× ðä´ó��·�Òàã�ÞÜß

���Ôàäß��æã�É�îç����ü��Ù�èëí
��ôà´à´�ß����Ôàäß��ú��ô��î¸Ìß����Ôàäß��û��ô��è�ß����Ôàäß��ü
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âß�å��Òàäß��æóîÜ� � ó��·�ÞÛ�Þ�ØÓ�ê��¸�ã���Ôàäß��æã�Éîç�ÞÛ�Êã�Þã�Ì�ß��å�í��Òàäß��æã���ç�ô�ß��í����ãîàÌäß���ï�®×�â��Òàäß���¬ë�¢�Ó�â���Ø�´ã��©î�îã�æÜóòÓ���ª£�ò�ß����®ôôÐ�ß��ÆÔ¤ß�Òàäß��ÖàÏ�â��Òàäß��òÓ���ç�ô��í����ãîàÌã�����Û�Òàäß���KDQGOH ðß��í��â×®ß��²Ôç��äìß�æôÔàã�Ù�èë�åîÜó�å��æÜäóû
î��Ôàäàß����¤��ª×��«�äß��ãîàÌã�å°¨ó��ã�ç®��ï�¸ç��ñ����ç�ô�ß��ªË�î×��ã�®��ï�¸ç��ªèË���Ôàäß��ðß�����¤��ª×¹î¼èß��Êã�Þã�Ì�ß��®ã�í��áª¨�´�´Ó���ãîàÌäß��é¬ë�æË��¤�ß�����¤��ª×�í �èôÌãÆÔ¤��å��ªó®�í��î³�¤ß����Ìß� ïª£��� ã®���áîØ��ª×��ä��í���Ø��³��ë�è£®·�ò�ß�æã�Úß« ®ôÏ�í ��Ìàß��òÓ�áî¼¨ß��å�Üã�í ��Ìàß��ô´ô�®ß���ô¼¨¸ß��©î�í�å�Üã���Ôàäàß��ªôÔäß����ã�ª¨�³û�

î��Ôàäß��æã�É�îç����ü��Ù�èë��«�äßñî¤����ç�ô���ªË�×��ç�Û�å��ð�£í���ãîàÌäß��ÆÔ¤ß�áª¨�´���ôà´à´�ß����Ôàäß�Ýî»îß��ÊôÄ�´���ô£��ü ´ß��á�Èç�áª¨�´���ô��î¸Ìß����Ôàäß��í �®ô�Û���ãîàÌã�ã����ãîàÌäß��Úà��êôÓ�ª�î��ñ¬ß��Þ ´ß��â×��Ó®Ìã�Öó®Ã�æË��èôÌã���ãîàÌã�ðß�©�ª�ãû����ó¬ôÔè�ß����Ôàäß��ÞÛ�å���ô£���Ôàäß��É�îç��âë��æã�òìÓ��ô��è�ß����Ôàäß����Ôàäß��æã��ë®ôÏ�í �:$9 �î¼ß����Ôàã�ÞÛ�í �ô��è����Ôàã�òë��(;(

��ôà´à´�ß����Ôàäß�RSHQ �àä��Öó®Ã�æË�â�ó�©î�îã�®ôÏ�Òàã�æóîÜ���ôàäËRSHQ�ILOH�QDPH�IRU�RXWSXW�DV��QXPEHUÒàäß��â× îë�QXPEHU í�©�ª�ãû��Êã�Òàäàß�Þã�Üß���´äß��æË����Ë�ILOH�QDPH �ô£òÓ�WHVW�W[W Òàäß��æóîÜ���áîØó�ñ¬ß��òß��ß���ã�ç®�ß��òÓ��äÛ��KDQGOH ðä´ó�ã�í���G�? �´äß�RSHQ�³G�?WHVW�W[W´�IRU�RXWSXW�DV����ìôàó�FORVH Öó®Ã�æË�â�ó�Úß«í���®ôôÐ�ß��ÆÔ¤ß�Òàäß���¬ë�ÖàÏ�� ó�Òàäß��æóîÜ�ß�Òàäß��â×FORVH���Òàäß��òÓ�����Üß��å��Òàäß��òÓ�����Üß��®ã�í������Ü��áîØ�³�æô�àä ß��æô��ë�æô�í����Üß��í êßü§�æã��W[W Éîèß��æã�Òàã�¢�Ó�í 0LFURVRIW�:RUG �ã�ç®� ¢�Ó��ôàäË�ê�¸��Òàäß��ÆÔ£�â��Òàäß���¬ë�Þ§�©æô�àä ß��æô��åîÜ��å��� ó��ôß��ß��Þä ß���Òàäß���¬ë�òÓ�Þä ß��¾Ì������Ü��áîØè³�æô�Ø��´ß�SULQW����´OLEHUW\�EDVLF´SULQW����´KHOOR´�SULQW����´ZRUOG´
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�ó�ª�ß��òÓ�Òàäß��â×�����Û�� ó�æÜß�SULQW �àä ß��Öó®Ã�æË�â���Òàäß��òÓ�����Üß�í���ôÌÄØã�í���ó©ªË��®ôÐ�ã�å�Û��äìã�Òàäß��òÓ�ê��Ü��å��ªó®��ã�����Û�â���à»�Ó�����Û�â��éüË��Ý��äß��òÓ��äÛ�òÌÄØã������òß��ß�Û�Ö��´ß���ã�ç®�ß��íª�ô³RSHQ�³G�?WHVW�W[W´�IRU�RXWSXW�DV���SULQW����´OLEHUW\�EDVLF´SULQW����´KHOOR´�SULQW����´�ZRUOG´FORVH���Þ¼¤�´Ó�ï®§���®ã�Òàäß��¢�Ô��å���ßí�£�í êØàÐ��å���ô´ç�í Òàäß��¢�Ô���ä×��«���FORVH á�ª¨�³���êØàÐ��å��� ó�Òàã�ÞÛ�å÷�/LEHUW\�%DVLF �Ðß�æã��Ä§�ðàËªë�¸��å��ÚèÜäó�WHVW�W[W Òàäß��©î�í�Æ£ü�´Ó�'ULYH�'� ðß��ðß��Ý�Ø�çû����ä×�îß�Òàäß��ðàË ��Ôàß�®´óû��°ß����í©°äß��®Øèß���é�î�¤ã��ãîàÌäß��Ñ¬¤�³����óî�¤äß���®ôÏ�í �Øó®Äß��²Ôè��Òàäß��¢�Ô��ï®§���®ã��ä×�îßáîØô³ ñ¬ß��òß��ß���ã�ç®�ß��òÓ��äÛ��ìç�Üã��ªóª ß����óî�¤äß��¬§��³�í �ìàÛ��äóªØß��ê��óî�¤ã�Ñ¬£�Êã�Ö��´ß��Òàäß��òÓ�����Üß��
RSHQ�³G�?WHVW�W[W´�IRU�RXWSXW�DV���SULQW����´WHVW�QXPEHU��´SULQW����´ZULWLQJ�QHZ�GDWD�LQ�ILOH´FORVH���êç��ñ���®ôÐ��ê��óî�¤ã�å��Æ£ü�³�ï®§���®ã�Òàäß��ÞÐ·�â��'ULYH�'� ðß��ðß��ÞØ�ç���ãîàÌã�ÞÛ�å��òèÌó��¬ìÓ�RXWSXW ���Ìß��ðàË�ñî¤��RSHQ ®ã���Ðô»�åîÜ���ãªèË��äóªØß����ãîàÌäß��Þ¤ã�Þ¤��êØàÏ�ªÌ��Òàäß��òÓ���Ü���ªóª����Ìß��Ýª���å��� ôÓ��äóªØß����ãîàÌäß��ðß���ôß�¤ß����ãîàÌäß��Ñ�À��å���©���«���ã��òß��ß�Û�Òàäß���Ðô»�¢�¼�Ó�DSSHQG ���Ìß���RXWSXWRSHQ�³G�?WHVW�W[W´�IRU�DSSHQG�DV���SULQW����´WHVW�QXPEHU��´SULQW����´ZULWLQJ�QHZ�GDWD�LQ�ILOH´FORVH���Òàäß��ðß����ãîàÌã��Ó�¿���áîØ�í��©î�îã�æÜó�âß�å��Òàäß��æóîÜ���áîØ��DSSHQG å���©î�îã�²ôß�í���©î�îã�å�Û��«��SULQW Öó®Ã�æË

åû���DSSHQG ðß��í RXWSXW ðß���ìôËîè��Òàã�ðß������Üß���ôàäË��è£®·�åû��ð�£�Òàäß��æã���ãîàÌã��ï�®×��ôàäË ¡®¸è³í��DSSHQG Ý�ª����æÜßí�Òàäß��¢�Ó�òë�Òàäß��æã��ï�®Øß���ôàäË�òÓ��îÄ§�Ýí��òß��ß�Û�LQSXW �äàÜß���RXWSXWRSHQ�³WHVW�W[W´�IRU�LQSXW�DV���ê�ï�®Ø��áîØèß�òÌÄØã�®ôÐ�ã�òÓ�Òàäß����óî�¤ã�Ê¿í�òë�Òàäß��æã��ï�®Øß���ôàäË¢�Ó�ªÌ���Ì�Ãí��·�¸ß��ðàË�ê����Û�í��êôÓ�ï�Ä§û��¢ô¤¼��Þ�ã�êôàË �üóªÌ�ß��ï�®��í�çí°¨äß����ç�ô�ß��ðàË�ÉüÃüß�Òàäß��æã��ï�®Øß���àä����Ü�³��Øó®Äß��é¬ì��Òàäß���ã�Ý�äÌ�³���ìèã�ÞÜßí�Éîè���Þä ß��é¬ëí�Òàäß��òÓ
�LQSXW �àä��Ðô¼ß�LQSXW��QXPEHU�YDULDEOH
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áîØó�òÌÄØã�®ôÐ�ã�îë�YDULDEOH ðß��í êèã��ï�®Øß��©�®äß��Òàäß��â×�îë�QXPEHU �ô£ÞÛ�²ôß�îë��èë�«î§�äß��ºèß�í��QXPEHU êä× ñ¬ß��Òàäß��æã�«î§�äß��ºèß��å°¨��Òàäß��òÓ��©î�îã������à»�Ó�ð�£�ª�äó�ºèß��æã�ï°��êèÜß�í Òàäß����óî�¤ã�Þ�ãLQSXW����Z�òÓ������à»�Ó�Ýí��ðß��Òàäß��òÓ�©î�îäß��ºèß��Z� ®ôÐ�äß��Þä¤ô³��àä ß��é¬ë�òÓ�Òàäß�
�OLQH�LQSXW �àä��Ðô¼ß�OLQH�LQSXW��QXPEHU�YDULDEOHêç°¨ó�í òç��ß��®Ä´ß���®Øô³�ï®§���®ã�ê�®Û��«��í Òàäß��æã�ª£�í�®Ä³��ï�®Ø��áîØó®ôÐ�äß��òÓ�êç°¨ó�í òß��ß��®Ä´ß���®Øô³�®Ü���äàÛ��¬Üë�í YDULDEOH ®ôÐ�äß��òÓ�êèã��ï�®Øß��©�®äß��Òàäß��â×�îë�QXPEHU å��Ê�Äß���í��àä ß��é¬ë�òÓ�©î�îäß���ôÌÄØäß����®ôÐ�äß��òë��èë��àäÌ�´äß����®ôÐ�äß��Éîç
�LQSXW� �àä��Ðô¼ß�YDULDEOH LQSXW���QXPEHU�Q�â��³�ñ¬ß��ºèß��æã�ï° ß��êôÓ�å°¨ô³�ñ¬ß��òÌÄØäß��®ôÐ�äß��îë�YDULDEOH �ô£ò�ß��%\WHV ðß��í��Ñí®¤ß��©ªË�îë�Q í Òàäß��â× îë�QXPEHU í�Òàäß��æã�ê�ï�®×�Òàäß��æã��ì�ï�®×�â��³

�LQSXWWR� �àä��Ðô¼ß�YDULDEOH LQSXWWR���QXPEHU�G�í�êôÓ�Òàäß��æã�«î§�äß��ºèß��å°§�â�ô³�ñ¬ß��òÌÄØäß��®ôÐ�äß��îë�YDULDEOH �ô£ª×�í �Ï�Ó �Ó�´ã�åîÜó�ª×�±���×��ò�ãüË�æô��°ã�îë�G í Òàäß��â× îë�QXPEHU�«��ü�ã�ñ��Òàäß���ï�®×�éªèË�Ò×î��³�ñ¬ß��°ã®ß��Þ�äó�îë�í é®ôÏ�í���à»�Ó�åîÜó�ã�ç®�ß��ª ó��ãªèË�Ò×î��³�Òàäß��æã�ºèß���ï�®ØÓ�±���×��ò�ãüË�æô���à»�Ó��Ì¿í�Òàäß��òÓ��à»�Ó:� LQSXWWR�����´�´�OLEHUW\�EDVLF�LV�D�JRRG�SURJUDPPLQJ�ODQJXDJH òë�Òàäß����óî�¤ã�å��½®ÔèßOLEHUW\ �àä ß��é�î�¤ã�åîÜô³�Òàäß��æã�«î§�äß��ºèß��Þä¤ô³�ñ¬ß��í :� ®ôÐ�äß�Óæã��ï�®Øß��ÞäÜóû�í Ò×î�ôÓ�Òàäß����óî�¤ã�òÓ��à»�Ó�©î�í�Ñ©�»�êç÷�ÂØÓ�EDVLF�Òàäß��Þä ß��é¬ë�Ý�äÌ�³��¢¿îó�òß��ß���ã�ç®�ß��í
FUHDWH�D�VDPSOH�ILOH
RSHQ��G�?WHVW�W[W� IRU�RXWSXW�DV���
SULQW������OLEHUW\�EDVLF��LV�D�JRRG�SURJUDPPLQJ�ODQJXDJH�
FORVH���

,1387



www.manaraa.com

RSHQ��G�?WHVW�W[W��IRU�LQSXW�DV���
,1387�����W[W�
SULQW��,1387�LWHP�LV����W[W�
FORVH���

/,1(�,1387
RSHQ��G�?WHVW�W[W��IRU�LQSXW�DV���
/,1(�,1387�����W[W�
SULQW��/,1(�,1387�LWHP�LV����W[W�
FORVH���

,1387�
RSHQ��G�?WHVW�W[W��IRU�LQSXW�DV���
W[W�� �,1387������������
UHDG��� FKDUDFWHUV
SULQW��,1387��LWHP�LV����W[W�
FORVH���

,138772�
RSHQ��G�?WHVW�W[W��IRU�LQSXW�DV���
W[W�� �,138772�����������
XVH�D�EODQN�VSDFH�DV�GHOLPLWHU
SULQW��,138772��LWHP�LV����W[W�
FORVH���LQSXW� �àä ß��á�ª¨�³���Òàäß����óî�¤ã�ÞÛ�½®Ì��å���©���«���¬ë�ðß���Ó�¿�íí ORI �àä ß��áª¨�³��Úß«�Ñ®Ì��òÜß�í Òàäàß�%\WHV ñ��Ñí®£�©ªË�Ñ®Ì��å��� ôÓ�òë��Ðô¼ß��í OHQJWK�RI�ILOH ðß ®¼�¨ã�òëORI��QXPEHU�
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�äôØß��å÷�Òàäß��æã��ì�ï�®×�©�®äß��Ñí®¤ß��©ªË�����Û�æã�ûª���ìã�ª¨�³��æÜäó��ô£��QXPEHU êä× ñ¬ß��Òàäß��òÓ�Ñí®¤ß��©ªË�òë��àä ß��é¬ë�æã��ª��Ìß�Z� LQSXW�����ORI������à»í�ª×�Òàäß���ï�®×��ôàäË�å��æã ªÛ��àß�ÞäÌ�´���àä��Ù�èë�ª�îó��¬ë�ðß���Ó�¿��«��®Ô»�ñí�´�û��ª��Ìß���ì�äô×�åîÜ���àä ß��é¬ë�í Þ¼��âß�á��Òàäß���ó�ìç�ðß�ðß��Òàäß���ï�®×��ôàäË�Þ¼��âß��«��®Ô»��äôØß��åîÜ��í ê�ó�ìç�ðß��Òàäß���ï�®×��à»í�òë��Ðô¼ß��í HQG�RI�ILOH ðß ®¼�¨ã�òë�í HRI òë��àä ß��é¬ë�Òàäß���ó�ìçHRI��QXPEHU� �Òàäß��â× îë�QXPEHU �ô£�®ãû���¬ë�á�ª¨�³���ôÔôÛ�¢¿îô³�òß��ß���ã�ç®�ß�íRSHQ�³G�?WHVW�W[W´�IRU�LQSXW�DV���ZKLOH�HRI���� �OLQH�LQSXW����W�SULQW�W�ZHQGFORVH���ñí�´�û�HRI���� �äô×�¢�¼��å��ðß��ZHQG í ZKLOH æô� ò�ß��Þä ß��¬ôÔè��®ä�´ô³æã�ê�ï�®×�ªÌ��®Ä³�ÞÛ�Ê�Ã�í ®§��ªÌ���®Ä³�Òàäß��îÄ³��ï�®Ø��®ä�´ô³�ñ��®Ô»HRI���� �äô×�¢�¼�³��ß�¤ß��Úà��òÓ�í Òàäß��æã�®Ä³�®§��æã�òì�èó�å��ðß��Òàäß��� FORVH���Òàäß��ÖàÐ� �ã�ç®�ß��áîØóí��ó�®Ü�ß���Øà¤ß��òì�è�Ó�®Ô»�ñí�´�û

��ô��è�ß����Ôàäß�òÓ�Ñ®£�����Ü��áîØ��ñ��%\WHV Ñí®£�ÞÜ·�ðàË��ìÌã�Þã�Ì�ß��â�ó�ò�ß����Ôàäß��òëò��è�ß��Òàäß��òÓ�å�Üäß���¬ë�í �ã�å�Üã�æã��ã�Ñ®£�¬§���í��Òàäß��æã��ã�å�ÜãðàË Ýªó�ñ¬ß��®·�äß��îëí�)LOH�SRLQWHU Òàäß��®·�ä��ðä´ó�ã�îë�%LQDU\�)LOHñ����ï�®Øß��í������Üß��®·�ã�®·�äß��ª��î�ó�Òàäß��æã�%\WH ñ��òÓ�ñ��òß�¤ß��Ê×îäß�ª��î�ó�ñ¬ß��å�Üäß��Úß«�òÓ�â��³�Òàäß��æã��ï�®×�í��Òàäß��òÓ�����Û��ôàäË�ÞÛ�å���)LOH�3RLQWHU Òàäß��®·�ã�êôÓ��ôß��ß���Ðô¼ß��Ýü§�æã�����Üß��í���ï�®Øàß�ò��è��Òàã�æóîÜ��â�óRSHQ�ILOH�QDPH�IRU�ELQDU\�DV��QXPEHUðß��í �W[W æÜó�âß�îß�ð�£�©�ª�ã��ñ��êß�ÊÀ��å��ÚèÜäóí�Òàäß� â³��îë�ILOH�QDPH �ô£�Òàäß��â× îë�QXPEHUÝí��îë�í ®Ô»�â×�%\WH ðß��òÓ�åîÜó�Òàäß��Þ§�©��·�ñ���Ë��Ã�Þ�×�Òàäß��®·�ã�í�ò��è�ß��Òàäß��òÓ�%\WHòÓ��äÛ�ÞäÌ�´��í SULQW �àä ß��Öó®Ã�æË�â���ò��è�ß��Òàäß��Þ§�©���ç�ô�ß���Ë��Ãí�àä ß��òÓ�Ñ®£�®§��ªÌ��ã�ðß��Òàäß��®·�ã�Ù®¤�ô³��èëí��Ø��´ß���Øó®Äß��Òàäß��òÓ��Ëî�Ääß�
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3ULQW����´EDVLF´ðß �¼�§��òë�í ORF �ß�ªß��Ýü§�æã�)LOH�3RLQWHU Òàäß��®·�ã�Ê×îã��Ó®Ìã�æÜäó��òë��Ðô¼ß��í ORFDWLRQORF��QXPEHU�ñ¬ß��%\WH ðß��â× òë��àä ß� é¬ë�æã��ª��Ìß���äôØß��í�Òàäß��â×�îë�QXPEHU �ô£��)LOH�3RLQWHU Òàäß��®·�ã�éªèË�ª��î�óSULQW�ORF�����òë��Ðô¼ß��í VHHN Ýü§ æã�Òàäß��æä¿�å�Üã�ñ��ðß��Òàäß��®·�ã�Úó®¤��æÜäóíVHHN��QXPEHU�%\WH�QXPEHU®·�äß�ªó®ç�ñ¬ß��%\WH ðß��â× îë�%\WH�QXPEHU ðß��í Òàäß��â× îë�QXPEHU �ô£�êôß��ê�î�ó�å��)LOH�3RLQWHU Òàäß�
�òë��Ðô¼ß�í�LQSXW �àä��Ýü§�æã�â��Ó�ò��è�ß��Òàäß��æã���ãîàÌäß���ï�®×��ã�LQSXW��QXPEHU�YDULDEOH�äôØß��êôÓ�å°¨�³�òÌÄØã�®ôÐ�ã�îë�YDULDEOH ðß��í Òàäß��â× îë�QXPEHU �ô£Òàäß��®·�ã�Ê×îã æã�ª�ä��òìÓ�Òàäß��æã��«î§�äß���äôØß���ã��Òàäß��æã��«î§�äß�Êôä��æã��ï�®Øß��åîÜ�´Ó�� Ê×îäß��òÓ�Òàäß��®·�ã�å�Û��«�Ó�Òàäß���ó�ìç�ðß��òß�¤ß��Òàäß��æã�®ô§û��%\WH ðß��ðß��� â× %\WH ðß��æã�%\WHV ðß���Ñí®¤ß�

�Þä ß��é¬ë�¢¿îó�òß��ß���ã�ç®�ß��í

ELQDU\�ILOH�H[DPSOHRSHQ��G�?P\ILOH�ELQ��IRU�ELQDU\�DV��P\ILOH
W[W�� ��,�OLNH�SURJUDPPLQJ�ZLWK�/LEHUW\�%$6,&��SULQW��2ULJLQDO�GDWD�LQ�ILOH�LV�����W[W�

ZULWH�VRPH�GDWD�WR�WKH�ILOH
SULQW��P\ILOH��W[W�

UHWULHYH�WKH�SRVLWLRQ�RI�WKH�ILOH�SRLQWHUQRZ3RV� �/2&��P\ILOH�

PRYH�WKH�ILOHSRLQWHUQRZ3RV� �QRZ3RV�����VHHN��P\ILOH��QRZ3RV

UHDG�WKH�GDWD�DW�WKH�FXUUHQW�ORFDWLRQLQSXW��P\ILOH��W[W�

SULQW�W[W��LQ�PDLQZLQSULQW��'DWD�DW���QRZ3RV���LV����W[W�

PRYH�WKH�ILOHSRLQWHUVHHN��P\ILOH���
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ZULWH�VRPH�GDWD�WR�WKH�PLGGOH�RI�WKH�ILOHSULQW��P\ILOH���ZDQW�SULQW�VWU��ORF��P\ILOH����������E\WHV�ZULWWHQ�

PRYH�WKH�ILOH�SRLQWHU�WR�WKH�EHJLQQLQJ
VHHN��P\ILOH���

UHDG�WKH�GDWDLQSXW��P\ILOH��W[W�

SULQW�GDWD�LQ�PDLQZLQSULQW��1HZ�'DWD�LV����W[W�

FORVH�WKH�ILOHFORVH��P\ILOHHQG���Û�â��Òàäß��æã��ã�Ê×îã�òÓ�Òàäß��òÓ�Ñí®¤ß��¾Ì�����Û��«��êç���È£üäß��ÊãÞ¤ã�Þ¤�³��ªóª ß��Ñí®¤ß��å�Ó��Àó��Ê×îäß��²Ôç�òÓ�í Òàäß��òÓ�ï®§��Ñí®£�Òàäß��æã�Ê×îäß��Úß«�òÓ��äóªØß��Ñí®¤ß�

��ô��î¸Ìß����Ôàäß��ì�ôä´��â��í æôÌã�Ýíª��ñî�¤���ü ³�æË����Ë�òë��ô��î¸Ìß����Ôàäß�òÓ��©î�îäß����ãîàÌäß��ðß��Ýî»îß��ÊôÄ�´ó�áª¨�´äß��í���ã®�äß��å÷��ô��î¸Ìß��Þ ³�ÞÜßí�Þ ´ß��â×�©î�í�òÔÜôÓ�ï®§û���ü ´ß��ðàË�®äó�å��åíª���ã�Þ ³ÞÛ�í �%\WHV ðß���Ñ®£û��æã�æôÌã�©ªË�å°§�ðàË��ôà��Øß��êß�êç��ñ��æôÌã�Ñ®£��ÝîÃÒàäß��êô�¸��æÜäóí�Ñ®£û��æã�æôÌã�©ªË�å°§�ðàË��ôà��Øß� êß�Ýíª ß��æã�ÞØ£�òß��ß��Ýíª ß���ò��î¸Ìß�
5HFRUG�QXPEHU 3URJUDPPLQJ�ODQJXDJH SULFH� /LEHUW\�%DVLF ��� 9LVXDO�%DVLF ���� 9LVXDO�&�� ���

Ù�èëí�ÝîØ£�ðß��â´Øã�Ýíª ß��å��ò��î¸Ë�Òàã��ì��í�Ö��´ß��Ýíª ß��òÓ��Ðß��Ì³��æô���ç�Øã�Ö��´ß��Ý��äß��òÔÓ���ã���èã�æË���ãîàÌã Þä¤���ü ³ñî�¤ó�� â× Þ ´ß��í /LEHUW\�%DVLF �Ðß�æË���ãîàÌã�ñî¤ó�� Þ ´ß���ô£�� ã®�ß�



www.manaraa.com

9LVXDO�&�� �Ðß�æË���ãîàÌã�ñî�¤ó�� â× Þ ´ß��í 9LVXDO�%DVLF �Ðß�æË���ãîàÌã�àä ß��Öó®Ã�æË�Úß«�åîÜó í Ýíª ß��òë�í ò��î¸Ìß��Òàäß���ì��í�æóîÜ��� ó���òë��Ðô¼ß��í ILHOG),(/'��Q�Q� $6�YDU��Q� $6�YDU��Q� $6�YDU�å°¨ß�ê¤�Ó�©�®äß��Òàäß��â×�îë�Q �ô£�®�Û����®ôÐ�ã�©ªË�ðß��®ä�´��å��æÜäóíYDU� ÞØ¤àß��ìàäÌ�´��å��æÜäó��%\WHV�Ñí®¤ß��æã�©ªË�®�Û��îë�Q� í êôÓ���ãîàÌäß�òÓ�SULFH Þ�ã�ÞØ¤ß���èë�Þ�äó�îë�í ñ©ªË�í��òÌÄØã�åîÜó�ª×�®ôÐ�ã�îë�YDU� í����®ôÐ�ã�òë�YDU� í YDU� í Ñí®¤ß��©�ªË��òë�Q� í Q� Úß¬Ûí�Ö��´ß��Ýíª ß�
�òß��ß�Û�îìÓ�êôÓ���ãîàÌäß��é¬ë�����Üß�Òàäß��¢�Ó��ã�RSHQ�ILOH�QDPH�IRU�UDQGRP�DV��Q�OHQ Q��Q��Q��àä��ª�îó��èë�êç���ªË�ã�ï®§û����Ôàäß� É�îç��ðàË�ÉüÃû��ªÌ���ª���¤¿�í��Ðô¼ß�ÞÛ�å��ñ��Òàäß��ÞÛ�òÓ�Ñí®¤ß��©ªË�Þ�äó�Q��Q��Q� �ô£�OHQ OHQJWK�RI�ILOHûí��RSHQ �àä������Û�� ó�Ñ®£�Q��Q��Q� å°§�ðàË��ôà��Øß��êß�Òàäß��æã�Þ ³�¢ô¿î�àßí��ILHOG �àä������Û�â�RSHQ�³G�?WHVW�GDW´�IRU�UDQGRP�DV��� OHQ ��ILHOG������ DV�QDPH��� DV�SULFH®äç�å��� ó�ªóª��UHFRUG�Þ ³�ï�¸ç��ñ��ò��î¸Ìß��Òàäß��ðß����ãîàÌäß��Ý�§©ûí©�®äß��Þ ´ß���ô�§��â��ILHOG �Ðô»�òÓ��©î�îäß����®ôÐ�äß��ðß���ìç°§�©�®äß���äôØß��àäÜ��åîÜ�Ó�� â× Þ ´ß��òÓ���ãîàÌäß��é¬ë�Ê¿í�ªó®ç��èç��½®Ôèß�í êôÓ��ìÌ¿í�òë�Ö��´ß���ã�ç®�ß�QDPH� ´/LEHUW\�%DVLF´SULFH ��âß���ãîàÌäß��æÜß�ILHOG �àä��òÓ���®ôÐ�äàß�âô×�ï�ÄË����èä×�éüË��æô�îÄ¨ß��òÓ�����Û�� ó�ü�ã�� â× Þ ´ß��æä¿���ãîàÌäß��å°¨ß�í Þ ´ß��æä¿�å°¨�SXW����� FORVH��� Òàäß��ÕüÏ��� ó�â�� â× Þ ´ß��æã���ãîàÌäß���ï�®Øß�òß��ß���ã�ç®�ß������Û�æÜäôÓ�Òàäß��æã��ï�®Øàß��ã�G�?WHVW�GDW Òàäß��æãRSHQ�³G�?WHVW�GDW´�IRU�UDQGRP�DV��� OHQ ��ILHOG������ DV�QDPH��� DV�SULFHJHW�����SULQW�³1DPH�LV�³�QDPH�SULQW�³3ULFH�LV�³�SULFHFORVH���âôØß���ILHOGðß����®ôÐ�ã�©�è³���áîØóí�Þ ´ß��æã���ãîàÌäß����®§���áîØó�JHW �ô£áîØô³ JHW����� ����Û�©® ä��Ö��´ß��Ý��äß��òÔÓ�Þ ´ß���¬ë�Þ§�©��çí°¨äß�í QDPH� æó®ôÐ�äß��òÓ�âôØß��Ê¿í�í Þ ´ß���¬ë�òÓ��çí°¨äß��âôØß����®§����ã�ç®�ß��Úß« ªÌ���ì��óî�¤ã��Ë��Ã�æÜäôÓ�SULFH

��JHWWULP ®ãû���ç�ô�ß���´ó�í æôäó�æã��Ï�Ôß����Ó�´äß���ß�¯���áîØó�êèÜß�JHW Ý�äÌ�³��²Ôç�êß��ìß�WULP ÞäË ñ��ò��î¸Ìß��Òàäß��æã��«î§�äß��JHW �Ðô»�²Ôç�êßí
���Ôàäß��©î�í�æã�ÖØ¤�ß��´ã�ï�ÄË��æÜääß��æã��ô£�ILOHV �àä ß��á�ª¨�³�����Ôàäß��©î�í�æã�ÖØ¤�ß��æÜäóí òÌÄØäß��Éîèß��æã��ÓîÔ¼ã�òÓ��´äß���¬ë���ãîàÌã�å°§í��àä ß��é¬ë�òÓ��ã
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é¬ë�â £�í �´äß��òÓ���Ôàäß��©ªË��çí°¨äß����ãîàÌäß��æäÀ���í ñ©ªÌß��²ôß��IROGHU��ªà ã�í Òàã�ÞÛ�æË���ãîàÌã�â����Ôàäß�'LP�LQIR��������)LOHV�³F�?´�LQIR����òß��ß�Û���ãîàÌäß��å°¨�³í�LQIR� �ÓîÔ¼äß��òÓ���ãîàÌäß��å°¨�³í �ôË®Ôß����ªà äß��©ªË ��� å�Üäß��í �´äß��òÓ���Ôàäß��©ªË�ñî¤ó ��� å�Üäß��òß�¤ß��ªà äß���´ã�îë���� å�Üäß��í 'ULYH ðß��â³����� å�Üäß��� ª�í��«��ñ����Ôàäß��©ªË�ñí�´ó�Ê×îã�ðß����� Ê×îäß��æã���Ôàäß��ï�ä³��ª�ä�íÊ×�îäß��é¬ë�æã Ê×îã�ÞÛ�å��ñ������ Ê×îäß��ðß����Ôàäß��ï�ä³��ª�ä�´Ó��Ôàã�×íí�Òàäß��ï�¸ç��¦ó���îë���� í Òàäß��â £�îë���� Ê×îäß���ã��Òàäß��â³��Þä¤ô³�� â× URZ Ò¼ß��òÓ�ñ¬ß��Òàäß��â £�ñ���Ô¼ß��é¬ë�Òàã�Ê×îã�ÞÜßí�éï�¸ç������� Ê×îäß��òÓ�©î�îã'LP�LQIR����������)LOHV��F�?��LQIR��SULQW�LQIR������SULQW�LQIR������SULQW�LQIR������SULQW�LQIR������IRU�L � WR�YDO�LQIR�������SULQW�LQIR��L����LQIR��L����LQIR��L���QH[W�LSULQWSULQW��6XE�)ROGHUV�SULQWIRU�M YDO�LQIR��������� WR�YDO�LQIR����������YDO�LQIR���������SULQW�LQIR��M���QH[W�MHQG ®ãüß�é�èôÄË��ñ¬ß���´äàß��¬ë�Ýü§�æã��ôË®Ôß����ªà äß��ðß��Ýî§ªß��æÜäó�ûí�òß��ß�Û�� ��èß���ÓîÔ¼äß��òÓ���ãîàÌäß���ô�®��åîÜô´Ó�F�? îë��èë��´äß�Ó�ILOHV

òß�¤ß��ªà äß���´ãðÄÌäß���´äß���ªà äß��©ªË��� ��Ôàäß��©ªË ¦ó��ß��í �×îß�â ¤ß�Ýíû��Òàäß�   òç��ß��Òàäß�   �ß��ß��Òàäß�   �ó�ìç�ðß���¬Üëí�´äß��òÓ���Ôàäß���Ôàäß��ï�ì�ç��ªÌ�íï�ä³���ª����ªà äß� ��ãîàÌã�ª�îóû��ãîàÌã�ª�îóû��ãîàÌã�ª�îóûÝíû��ªà äß�
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   òç��ß��ªà äß�    �¬Üëí
��Ôàäß��©ªË�å��½®Ôèß í F�? îë�ILOHV �àä��òÓ�ðÄÌäß���´äß��å���è¿®Ó��«��òèÌó�ò��ó��äÛ�� ��èß���ÓîÔ¼äß��åîÜ�´Ó��� îë���ªà äß��©ªË�í �� îë��´äß���¬ë�òÓñî¤óû���� Ê×îäß���F�? ñî¤ó���� Ê×îäß���úû ñî¤ó���� Ê×îäß���û� ñî¤ó���� Ê×îäß���·¦ó������ Ê×îäß��Ýíû��Òàäß��â £���� Ê×îäß��Ýíû��Òàäß��â³��ñî¤ó���� Ê×îäß��Ýíû��Òàäß��ï�¸ç���×íí¦ó������ Ê×îäß��òç��ß��Òàäß��â £���� Ê×îäß��òç��ß��Òàäß��â³��ñî¤ó���� Ê×îäß��òç��ß��Òàäß��ï�¸ç���×íí��ôß��ß��Ê×�îäß���ª��Ó��ì��ãîàÌã�í ��Ôàäß��ï�ä³��òì�è���ô£��� Ê×îäß��ðß���¬ÜëíÝíû��ªà äß��â³������ Ê×îäß�òç��ß��ªà äß��â³������ Ê×îäß���Ï�Ó�ðØ����ÓîÔ¼äß���ôØ�í�®ô§û��ªà äß��â³��ñî¤ó��ô£����� Ê×îäß��ðß���¬Üëí���ã�Òàã�æË��¤�ß��æÜäó�Úß¬ÛíILOHV�³F�?´�´DXWRH[HF�EDW´�LQIR��éª�í��«�Ó�F�? �´äß��òÓ�DXWRH[HF�EDW Òàäß��æË �¤�ß����ã�ç®�ß��áîØô³��èìÓæÜäó��ô£��Ø��³�é�è£®·�ñ¬ß���ô�®�ß��í LQIR��� �ÓîÔ¼äß��òÓ���ãîàÌäß��ÊÀô³å�Û��«�Ó��ÓîÔ¼äß��æã���� Ê×îäß��Öó®Ã�æË�Úß«í�û í��©î�îã�Òàäß��å�Û��«���Ó®ÌãÒàäß�Ó�ª£�í�òë�â³û���¬ë�Þä¤��ò�ß��í �ëª�í�ò�ß����Ôàäß��©ªË�å��ñ��� ñí�´óí ��� Ê×îäß��òÓ�Òàäß��â³��ª ��í�©î�îã�®ôÏ�Òàäß�Ó�� ñí�´ó�å�Û��«��í ©î�îã����� í ��� æôÌ×îäß��òÓ�êèË���ãîàÌã
'�? �´äß��òÓ��ã�ç®�ß���ÈÔ£�ª×��èÛí�/LEHUW\�%DVLF �Ðà���ã�ç®��âä¼���èÛ��«�'HIDXOW'LU� �àä ß��Ýü§�æã�ê��Ü��ñ¬ß���ã�ç®�àß�òß�¤ß���´äß���Ó®Ìã�æã�ÚèÜäó�¬Üë�ê��Ü� å��� ó�üÓ�êôÓ��®ôÐ¼ß��í �®ô�Üß��Ñí®¤ß����Ë�®ã�� ó�®ôÐ�äß���¬ëíÞä¤ó�îëí�/LEHUW\�%DVLF �Ðß�Êã��ãªã�îë�í JOREDO Éîèß��æã�®ôÐ�ã�êç÷�GHIDXOWGLU�/LEHUW\ �Ðß�¹î¼ç�®¤ã�òÓ�ê����Ü��áîØ��ñ¬ß���ã�ç®�ß��í��Òàäàß�òß�¤ß���´äß���%DVLF
�ã�ç®��á�ª¨�³���WHVW�W[W Òàäß��ÞôÐ¸��Þ�ã��ã�®�ß��á�ª¨�³�����Ôàäß��ÞôÐ¸�ß�òë��Ðô¼ß��í UXQ ®ãû��á�ª¨�³��æÜäó�QRWHSDG�H[HUXQ�VWULQJ�H[SUHVVLRQ�PRGH©�®äß���ã�ç®�ß���´ã�í��êàôÐ¸��©�®äß���ã�ç®�ß���´ã�åîÜó�ª×�VWULQJ�H[SUHVVLRQ �ô£�ôÔôÛ�Þ�äó�îìÓ�PRGH ðß���ã���ã�ç®�ß���¬ë�Ýü§�æã�ê¿®Ë�©�®äß��Òàäß��Êã�êàôÐ¸��û í��ê��Ü��å��æÜäó�ñ��ñ�ô�§��îëí�êàôÐ¸��©�®äß���ã�ç®�ß���¬Ó�ç�½®Ë5XQ�³TEDVLF�H[H´5XQ�³QRWHSDG�WHVW�W[W´�0,1,0,=(PRGH ðß��å�Üã�òÓ��ôß��ß��Þä ß��æã�ñ������Û�æÜäóí+,'(6+2:1250$/���WKLV�LV�WKH�GHIDXOW�6+2:0,1,0,=('6+2:0$;,0,=('6+2:12$&7,9(6+2:0,1,0,=(
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6+2:0,112$&7,9(6+2:1$5(6725(
�QDPH ®ãû��á�ª¨�³���Òàã�â³��®ôôÐ��Ðô¼ß�QDPH�ROG�QDPH�DV��QHZ�QDPH �Úß« ðàË�Ý��ãíQDPH�³G�?WHVW�W[W´�DV�³G�?WHVW��W[W´�WHVW��W[W ðß��WHVW�W[W æã�Òàäß��â³��®ôôÐ��â���ô£

��PNGLU �àä��á�ª¨�³���ªóª��ªà ã�ï�¸ç��òß��ß���ã�ç®�ß��òÓ�G�? �´äß��òÓ�WHVW� êä³��ªà ã�ï�¸ç��Úß«�Ý��ãíUHVXOW PNGLU��G�?WHVW���SULQW�UHVXOW��Ï�Ó�åîÜó�ªà äß���¬ëí��¤ô¤»��î¼��ªà äß��åîÜ���«��� åîÜ� �ª��Ìß���äôØß�
��UPGLU á�ª¨�³���ªà äß��Ñ¬£U UPGLU�³G�?WHVW�´��� ñí�´���ª��Ìß���äôØß��åîÜ�³��¤ô¤»��î¼��ªà äß��Ñ¬£�â���«�

�NLOO ®ãû��á�ª¨�³�����Ôàäß��Ñ¬£�Ðô¼ß�NLOO�ILOH�SDWK�DQG�ILOH�QDPH�ZLWK�H[WHQVLRQ �Úß« ðàË�Ý��ãNLOO�³G�?WHVW�W[W´ ��G�? �´äß��æã�WHVW�W[W Òàäß��Ñ¬£�´äß��²Ôç�òÓí�òß�¤ß���ã�ç®�ß��Òàã�Êã�©î�îã�êÓ¬£�©�®äß��Òàäß��å�Û��«���ã���´äß��åíª���H[WHQWLRQ��©�ª�ãû��Êã�Òàäß��â³������Û�æÜäôÓ.LOO�³WHVW�W[W´�´ã�²Ôç�òÓ�©î�îã�ªà äß���¬ëí�WHVW êä³��ªà ã�òÓ�©î�îã�Òàäß��å��ü�ã�í��òß��ß�Û�Òàäß���¬ë�Ñ¬£�æÜäôÓ�òß�¤ß���ã�ç®�ß�NLOO�³WHVW?WHVW�W[W´
JOREDO Éîç�æã�®ôÐ�ã�Ù�èë���³�¤ß��òÓ��©î�îäß��¹�®×û����×�î³�ï�ä³���Ó®Ìäßâ³û��Þä¤ó�®ôÐ�äß���¬ëí���×�î´ß��é¬ë�ï�ä³��Þä¤ó�/LEHUW\�%DVLF �Ðß�Êã �ãªã��'ULYHV�SULQW�'ULYHV���0DLQ�:LQGRZ �¬Ó�èß��ðàË�¹�®×û����×�î³�Ê�Ã�åîÜô³��àä ß��é¬ë�æã����èß�

é¬ëí 0DLQ�:LQGRZ �¬Ó�èß��ðàË��Ðàß��é¬ë�òÓ�ÞäÌß��®¼�×���Ø��´ß��±íªß��òÓ�ã�ª¨�³���Ðàß��é¬ìß�Úã�ª¨�³��å�Û��«�����èß��êôÓ�Ê�Ä�³�ñ¬ß��å�Üäß��Þ�ä���¬Ó�èß�åí© �Ðàß��é¬ë�æË���ãîàÌäß��æã�ªØß���¬ì��òÔ�Ü��å��æÜäôÓ��ôÓ�®�£��²ôß�ñ���ó©�Ë�ìèã��©�Ô�³üß�'// �ôÜôã�èóªß��Â�®ß������Üã�ï�Ëª�³��í��â³®ß��í��¬Ó�îèß��ï�¸ç��âàÌ��ã�ç®������Û��ôÔôÛ��äàÌ��ªØß�åû��ð�£��Ðàß� é¬ë�òÓ��®Óî�ã�®ôÏ�Ò��Çí�¯� ç��òÓ�äÛ�'26 á�Èç���ô��òÓ�²ôß�í :LQGRZV á�Èç���ô��òÓ���Ó�¿û��¾Ì��Êã�%DVLF �ÐßªÌ���ª��Ó��Ðàß��é¬ì��� ã®�ß��òÓ��ôØôØ¤ß���îØß���ã���Ø��´ß��%DVLF ðß����Ðß��àÏ��òÓ
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� ã®��í â³®ß��í :LQGRZV á�Èç�òÓ�¬Ó�îèß��É�îç��ðàË�Ñ®Ì�ß���Úß«�í ±ªß���¬ë��ô��òÓ�� ã®�ß���î×�æã��ë®ôÏí���î»û��Êã�Þã�Ì�ß��í ªÌ�ß���ô��è�ß���î³�¤ß����Ìß���:LQGRZV ðß��á�Èç
�/LEHUW\�%DVLF �Ðß�òÓ�¬Ó�îèß��É�îç��ï®§��¬Ó�îç�ª�î��0DLQ�:LQGRZ �¬Ó�ç�ðß���Ó�¿û��

æÜäó��äÛ��ìÌã�Þã�Ì�ß��í ¹î¼èß��¾Ì������Û�æã��¬Ó�èß��é¬ë�ÚèÜä���WH[W ðß���¬Ó�çí��:LQGRZV á�Èç�Êã�ÖÓ®äß��1RWHSDG Þ�ã�¹î¼èß��Êã�Þã�Ì�ß���ã�®��Êã�Þã�Ì�ß�í �¬Ó�èß��é¬ë�òÓ�ü�ã�Òàã�æã���ãîàÌäß��½®Ë�Þä¸ó�¬Ó�îèß��é¬ë�Êã�Þã�Ì�ß��òß��ß�Û�WH[W ðß���¬Ó�ç�¢�Ó�â�óí��ë®ôÏ�í ¹î¼èß��æã�ï�°���¥�´è�³�RSHQ�ZLQGRZ�WLWOH IRU�WH[W�DV��KDQGOHKDQGOH ðß��í��·�¸ß��ðàË��ì¿®Ë�í �ì¤�Ó�©�®äß���¬Ó�èß��å�îèË�îë�ZLQGRZ�WLWOH �ô£�â³��í��â×�åîÜó�ª×í��ZLQGRZ�KDQGOH���¬Ó�èß��¾�Øã�ðä´ó�ã�í��â×�Þ�ä����ó®Ø����Ôàäß��Êã�Þã�Ì�ß���Øó®Ã�²Ôè��¬Ó�îèß��Êã�Þã�Ì�ß��â�óí
�WH[W Éîç�æã��¬Ó�èß��ðß���ìì�î��ª×�ò�ß���Ôà�¨äß��®ã�íû��ò��ó��äôÓíSULQW��KDQGOH�´�FOV´ ��ì��óî�¤ã�ÞÛ�æã�WH[W ðß���¬Ó�ç�¢´äß

3ULQW��KDQGOH�´�FRQWHQWV�YDUQDPH�´3ULQW��KDQGOH�´�FRQWHQWV��KDQGOH´í YDUQDPH� òÌÄØäß��®ôÐ�äß����óî�¤ä��WH[W ¹î¼èß���¬Ó�ç��àä��áîØ��ðßíû�����Ìß�òë�êß�KDQGOH ðß���äô×�ñ¬ß��Òàäß����óî�¤ä��¹î¼èß���¬Ó�ç��àä��áîØ���ôç��ß�����Ìß��ü�ã��Ðô¼ß��é¬ë�òÓ�KDQGOH ðß���äô×RSHQ�³WH[WZLQGRZ´�IRU�WH[W�DV���RSHQ�³G�?WHVW�W[W´�IRU�LQSXW�DV���SULQW����´�FRQWHQWV���´ZDLW í WHVW�W[W Òàäß����óî�¤ã ¬§�ó�êèÜß�ê×üÏ��ªèË��ã��Ä§�êôÓ�êç��Êã�Ö��´ß��Ý��äß�ò�ß���Øó®Äß���Òàäß����óî�¤ã�½®Ë�æã�®ô�Ü��Þì³���¬ë�í ¹î¼èß���¬Ó�ç�òÓ��ì¿®Ìó¬§�è³�®ã�í���ªË�ªÌ��®§��ªÌ���®Ä³�Òàäß��æã���ãîàÌäß��¬§��ñ���Ø��³��ë�è£®·�Ö��´ß���ã�ç®�ß��òÓ��Ä¨ß��¡ü»���ôÔôÛ
3ULQW��KDQGOH�´�FRQWHQWV"�VWULQJ�´òÌÄØäß��®ôÐ�äß��òÓ�êÌÀó�í ¹î¼èß���¬Ó�ç�òÓ�©î�îäß��ºèß��¦´è�´ô³�®ãû���¬ë�®ãû���¬ë��Ðô»�òÓ�©î�îäß�3ULQW��Z�´�FRQWHQWV"�W�´
3ULQW��KDQGOH�´�FRS\´ðä´ó�å�Üã�òÓ�:LQGRZV ðß��êß�³��í ¹î¼èß���¬Ó�ç�æã���¨äß��ºèß��¥�´è�³���¨´è�´äß����Ôàäß��í ¹î¼èß��å°¨ß�áª¨�´ó�îëí�&OLSERDUG ðß�
3ULQW��KDQGOH�´�FXW´�&OLSERDUG ðß��ðß��êß�³��í ¹î¼èß���¬Ó�ç�æã���¨äß��ºèß��É�Ä�×�



www.manaraa.com

3ULQW��KDQGOH�´�IRQW�IRQWQDPH�SRLQWVL]H´��¹î¼èß���¬Ó�ç���¬Ó�èß��é¬ë�òÓ�����Üàß�Â¨ß��â £í�Â¨ß��Éîç��ô�§�3ULQW��Z�´�IRQW�7LPHVB1HZB5RPDQ���´
3ULQW��KDQGOH�´�LQVHUW�YDUQDPH�´¹î¼èß���¬Ó�ç�òÓ�����Üß��®·�ã�©î�í�å�Üã�ðß��YDUQDPH� ®ôÐ�äß����óî�¤ã��Ó�¿��üàÀã�Ñ�Àäß��ºèß���¬ë�ï�Ø���Êã
3ULQW��KDQGOH�´�OLQH�Q�VWULQJ�´®ôÐ�äß��òÓ�ºèß���¬ë�Ê¿íí�Q â×®ß���©ª¤ã�êä×�ñ¬ß��®Ä´ß��¥�´è�³���áîØó�ò��ó��äÛ�â��¹î¼èß���¬Ó�ç�æã�±©�´ß� ®Ä´ß���ï�®×�ü�ã��VWULQJ�SULQW��Z�´�OLQH�� Z�´�¹î¼èß���¬Ó�ç�æã�±©�´ß��®Ä´ß����óî�¤ã�ðàË�ñî�¤�³�Z� �ô£
3ULQW��KDQGOH�´�OLQHV�FRXQWYDU´FRXQWYDU ñ©ªÌß��®ôÐ�äß��òÓ�©ªÌß���¬ë�ÊÀó�í îÄ´ß��©ªË���´¤��®ãû���¬ë�áîØô³
3ULQW��KDQGOH�´�PRGLILHG�DQVZHU�´å���ã�ç®�ß��áª¨�´äß�ê�è��å��ªó®��ª×�¹î¼èß���¬Ó�ç�òÓ���äàÜß��¾Ì������Û�ªèË��óî�¤ã�ðàË�Þ¼£�ª×��®ôôÐ��å��æã�ªÛ��àßí�Úß¬ß�í �ã�Òàã�òÓ���ãîàÌäß��é¬ë�ÆÔ¤óñ��WUXH �ã��DQVZHU� ®ôÐ�äß���äô×�åîÜ�³�í ®ãû���¬ë�á�ª¨�³��æÜäó�¹î¼èß���¬Ó�çòÓ�êÈ£ü���ã��¬ëí�ºèß��òÓ�®ôôÐ��Þ¼¤ó�âß�ñ��IDOVH í��ºèß��òÓ�®ôôÐ��Þ¼£�ª×ÕüÏ���ßí�¤ã�í êôÓ�ï®§����äàÛ�����Û�í �ã�Òàã�¢�Ó�©® ä���ô£��Ë��Äß���ã�®���àÏ��ì�ó®���ò�ß����®ôôÐ�ß��ÆÔ£�ªó®���èÛ�ã��«��Ý�´ô³�ê×üÏ��Þ�×��ã�ç®�ß�Ó��ã�ç®�ß���Ô¼ß��é¬ë�æã ©�Ô�´��å��æÜäó�®ãû���¬ë�Ýü§�æã�í �èë�í Òàäß��ðàË
3ULQW��KDQGOH�´�SDVWH´®ãû���¬ë�Ýü§�æäÓ�SDVWH ðß���ôàäË�Þ�Ø�ó�îìÓ�FXW í��FRS\ êß��àäË�ºç�ÞÛ����Üß��®·�ã�å�Üã�ðß��®§��ºç�æã�ÊÄ�Øäß��í��¦´è�´äß��ºèß��Ö¼ß�ÊôÄ�´��¹î¼èß���¬Ó�ç�òÓ�òß�¤ß�
3ULQW��KDQGOH�´�VHOHFW�FROXPQ�URZ´URZ ðß��í ©îäÌß��ñ��FROXPQ ðß������Ü��ªó®��ºç�ñ���ô�§��ÊôÄ�´� ®ãû���¬ë�Ýü§�æãÞ� ±�î×û��Þ§�©�Ê¿î��üÓ���®ôÐ�ã�Ý�äÌ�³���©���«�í�é�ô�§��ªó®��ñ¬ß��Ò¼ß��ñ���ôß��ß���Ðô¼ß���åîÜ�SULQW��Z�´�VHOHFW�³�FROXPQ�´�³�URZ
3ULQW��KDQGOH�´�VHOHFWDOO´�¹î¼èß���¬Ó�ç�òÓ�©î�îäß��ºèß� ÞÛ��ô�§��ðß��ñ©�ó�®ãû���¬ë
3ULQW��KDQGOH�´�VHOHFWLRQ"�VHOHFWHG�´
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òÌÄØäß��®ôÐ�äß��òÓ�êÌ¿í�í �ôß�£���¨äß��ºèß��¥�´è�³��ðß��ñ©�ó�®ãû���¬ë��ôß�£��ã�ç®�ß��áª¨�´ã�é��§��ñ¬ß��ºèß��îë�ã�Ñ®Ìç�å��æÜäó�Úß¬�Ó�VHOHFWHG�
3ULQW��KDQGOH�´�VHWIRFXV´ò�ß���ôß�¤ß���¬Ó�èß��åîÜ��:LQGRZV á�Èç�òÓ�¹î¼èß���¬Ó�ç�ðß��°ôÛ®�ß��ÞØçªó®���ãªèË�í °ôÛ®��ñ��IRFXV �ìß�å��ñ��$FWLYH �ß�ÌÓ�åîÜ��ò�ß���¬Ó�èß��òë��ìàäÌ�´�°ôÛ®�ß��ÞØ�èó�Úß¬��í ï®§û���¬Ó�èß��ðàË�®Øèß��òÔÜôÓ�ï®§���¬Ó�ç�ðàË�ÞäÌß��$FWLYH �ß�ÌÔß� �¬Ó�èß��òë�¢�¼��í ï®§û���¬Ó�èß��ðß���IRFXV�
3ULQW��KDQGOH�´�WUDSFORVH�>EUDQFKODEHO@´îë�êç����´ß��í ê×üÏ��ªèË��ã�®�ß��ª£��òÓ��Ä§��ß�³�îìÇ��èÈ£û�±í©��ªË�Þ�×�ì×üÏ��ªèË�êôß��ê�î���òË®Ó��ã�ç®��ðß�����¤��/LEHUW\�%DVLF �Ðß�òÓ��¬Ó�ç�ñ��å�æä¿ �£î�Ôäß����Ôàäß��KDQGOHV ¾��Øã�ÕüÏû���ß�Ï�òË®Ôß���ã�ç®�ß���¬ë�åîÜóí���Ìß����ã�ç®�ß��ï�ìç��â��í �ì´Ôç��£î�Ôäß���¬Ó�èàß�KDQGOHV ¾��Øäß��í �¬Ó�èß��é¬ë�¢ô¤»�ÞÜ¸��ÞäÌó��®äß��é¬ë�æÜßí�Ö��´ß���ã�ç®�ß��îë��ã�ç®�ß���¬ëí��HQGRSHQ�³WH[WZLQGRZ´�IRU�WH[W�DV���SULQW����´�WUDSFORVH�>TXLW@´RSHQ�³G�?WHVW�W[W´�IRU�LQSXW�DV���SULQW����´�FRQWHQWV���´ZDLW
>TXLW@FORVH���FORVH���HQG

���ô�§û��é¬ë�í ¹î¼èß���¬Ó�ç��ìÇ���Ðô»�òÓ��ì��Ü��å��æÜäó����ô�§���ªË�ª�îó�¹î¼èß���¬Ó�ç�Ùîà³�í��Ñ®¼��©ª¤��ôÌô�Ã��î¼���¬Ó�ç�¢�ÓRSHQ�ZLQGRZ�WLWOH IRU�WH[W�DV��KDQGOH IXOO�VFUHHQ �·�¸ß��©�Ì���ðàË��¬Ó�ç�¢�ÓRSHQ�ZLQGRZ�WLWOH IRU�WH[WBIV�DV��KDQGOH�ç� ��í ÞÔ³���©î�îäß��®ó®ä�ß���Ã®·��ðä´��ã�ñ��VFUROO�EDUV åíª���¬Ó�ç�¢�Ó��¬Ó�èß�RSHQ�ZLQGRZ�WLWOH IRU�WH[WBQVE�DV��KDQGOH��LQVHW Éîç æã�¹î¼èß������Üß�Õíªè»�Êã�í ®ó®ä���Ã®·��ü���¬Ó�ç�¢�ÓRSHQ�ZLQGRZ�WLWOH IRU�WH[WBQVEBLQV�DV��KDQGOH
��JUDSKLFV áî³®ß���¬Ó�çí VSULWHVðß��Úó®¤��í Ê¿í�Úß¬Û�í Ý�Ü·���Ëîä ã�â³��¬Ó�èß��é¬ë�Ýü§�æã�ÚèÜäó�¬Ó�ç�Þ§�©�â³®ß���©���«���ã��ªÌ�ß���ô��è����Ìßû���ìèã�åîÜ���ò�ß��Ý�Ü·û��òëJUDSKLF ðß��îë�®§��®¼èË�Öó®Ã�æË�Úß«�æÜäó�JUDSKLFV �´ôß �¬Ó�èß��é¬ë�í ï®§�òÓ��Àó��åîÜó�®¼èÌß���¬ë�í JUDSKLF�ER[ ®¼èË�òÓ���Ìßû��âä¼���ã���ß�Ï�æÜßí��ER[��/LEHUW\�%DVLF �Ðà��â³®ß��Õ®Ã�í �ôÔôÜß�¡®·�±ªß���¬ë�òÓí��JUDSKLF�ZLQGRZåîÜ���Á�Øèß��é¬ë�Ýü§ æã�í SL[HOV ðä´���®ôÐ»�Á�Øç�æã�åîÜ����·�·�ÞÛ�å����³�¤ß��òÓ�í����®ã�Á�Øèß��æã��Ëîä ã�û���î¼ß��òë�ã�í �·�¸ß��ðàË��î¼ß�
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¢�¼��Úß¬àÓ�åîß�åîôàã�®¸Ë���³�æã�®�Û��½®Ì��å���ª£�îß���ÄØèß��ÊôÄ�´����óª¤ß�å�îßû��é¬ë�æã�åîß�ÞÛí��ª���®ô�Û���©�ðß���¤¿�í��î³�¤ß���·�·�ðàË��î¼ß�5*% ðä´��òëí�Õ¯û��í ®À§û��í ®ä£û��åîàß��òë�âô×���ü� Âôà§�æã�åîÜ�ó�´è��å�îßû��é¬ë�æã�Âôà§�îë����èß��åîàß��å���ô£��%OXH í *UHHQ í 5HGðß ��¼�§��ã©�Øß��±íªß��òÓ�êç���äÛ������� æã��äô×�¬¨�ó�å��åîß�ÞÛ�ÊôÄ�´óí��Ôà�¨ãÂ§�åîß�îëí�)RUHJURXQG ðß��îëí�â³®ß��òÓ�æôô³�³��æó®¼èË�Ù�èë�å��Æ£ü�³îë�í %DFNJURXQG ðß��í��·�¸ß��ðàË�â³®àß��ìàäÌ�´�³�ò�ß����·®Ôß��ñ��â³®ß��¬Ó�èß��â £�®ôÐ��å��ªÌ��â³®ß���©�Ë��ðß�����¤��ª×�áî³®ß��å���äÛ��¬Ó�èß���ôÔà§�åîß�â³®ß����·®Ó�â £���ÄØèß��â £�ðàË�ªä�Ìó�â³®ß��å��Úß¬Û�UHGUDZ ÞäË ñ�ñ¬ß��â³®ß��æã�Éîç�Ù�èëí��·�¸ß��ðàË��ãî³®äß��ÁîÄ¨ß���çî¸§�©ª¤��é¬ëí�Øó®Ä���Ôà�¨ã���ë� ����ÁîÄ§�â³®ß�ÞäÌ�´�í�WXUWOH�JUDSKLFV ðä´óáî³®ß��æã��Ëîä ã�Êä���ôç�Üã��òëí��ª���ªô���°ôã��Ðàß��é¬ìß�å��Úß¬Ûí��àì³�VHJPHQWV����Ëîä ã�òÓ�JUDSKLF�ZLQGRZ ðß��í�� JUDSKLF�ER[ ðß��òÓ��ãî³®äß�®ã��Öó®Ã�æË�áî³®ß��æã��Ëîä ã�ÞÛ�Ñ¬£�æÜäó�í �ã�â×��Ëîä ã�ÞÜßíæô�ß�£�©î�í��È£üã�� ó�Úß¬Û��VHJPHQW ðß��â× Ýü§�æã�Úß«í�GHOVHJPHQW�ß�¤ß��í �·�ñ��â³�æã�ÚèÜäó�ñ��GRZQ �ß�£�òë�í â³®ß��ï�è���â³®ß����·®Ôß�ó�ª���ÄØç��ô�§���â³®ß��â�óí��XS åîÜó��ãªèË�â³®ß��ÚèÜäó�ûí�XS òë�ï®§û���\ í [ ��ô��ª£��Ýü§�æã�â³®àßâ³®ß��å��ªØ�Ë��í JUDSKLF�ZLQGRZ ðß��í��JUDSKLF�ER[ ðß��òÓ�áî³®ß��â³®��å��æÜäóÞÜßí��ìôÓ�ª�îó�ò�ß���¬Ó�èß��æã�®¼èË�îë�JUDSKLF�ER[ ðß�í�ÞÀÓ��JUDSKLF�ER[ ðß��òÓ�ãîàÌäß��é¬ë�í ®¼èÌß���¬ë�Êã�Þã�Ì�ß��æã��èèÜä��KDQGOH ñ��¾�Øã��¬Ó�ç�æä¿�®¼èËÊØó�JUDSKLF�ER[�â³®ß��Õíªè»�å�Û��«��ü�äÓ���Ðàß��é¬ë�®»�èË�ÞÛ�ðàË�Ö�Äè�ü�ã��Z îë�áî³®ß���¬Ó�ç�¾�Øã�å�Ûí��JUDSKLF�ZLQGRZ��â³®ß���¬Ó�ç�æä¿êÌ¿í�ªó®��Ñ®£�í��â³��ñ��Þ�ä��H[W �ô£��Z�H[W áî³®ß��Õíªè»�¾�Øã�åîÜô´Ó�ü�ã�é®Û¬���ßîì´ß�êÌ¿í�©�®äß��®¼èÌàß�Ýíû��Ñ®¤ß��åîÜôß�åî ã®�äß� é��¨ó�ã���ß�Ïíñ��â³®ß��Õíªè»�Òó®Ì��� ó�êç���È£üã�Êã�ü�ã�J Ñ®¤ß��åîÜô³��JUDSKLF�ER[��ç�Û��äìã��¬Ó�èß��®»�èË�ÞÛ�êç���È£üã�Êã��Àó��é©�Ì���í �¬Ó�èß��æã�êÌ×îã�ªóª¤���ìóî�¤��ò�ß���¬Ó�èß��¢�Ó�Þ�×��ìÔó®Ì��� ó��ôß��ß���Ðô¼ß���åîÜó�áî³®ß���¬Ó�ç�¢�ÓRSHQ�ZLQGRZ�WLWOH�IRU�JUDSKLFV�DV��KDQGOH��WH[W�ZLQGRZ ðß��òÓ��äÛ��Àó��ï®§��Ý�Ü·��êßíRSHQ�ZLQGRZ�WLWOH�IRU�JUDSKLFVBIV�DV��KDQGOHRSHQ�ZLQGRZ�WLWOH�IRU�JUDSKLFVBQVE�DV��KDQGOH�B��°ã®ß�� Þ¼Ô��å��ðàË�®�Û��í��æô�Ô»�Ê¿í�æÜäóíRSHQ�ZLQGRZ�WLWOH�IRU�JUDSKLFVBIVBQVE�DV��KDQGOHRSHQ�ZLQGRZ�WLWOH�IRU�JUDSKLFVBQIBQVE�DV��KDQGOH�áª¨�´äß���Ä³�î���ë©�Ì���®ôôÐ��æÜäóûí��Ã���¬Ó�èàß�²ôß�êç��ðß��®ô¸��QI �ô£
�JUDSKLF�ER[ ðß��®ôÀ¤��Ðô¼ß�JUDSKLFER[��KDQGOH�H[W�[�\�ZLGWK�KHLJKW Ý��ãJUDSKLFER[��Z�J��������������RSHQ�³ZLQGRZ´�IRU�JUDSKLFV�DV��ZSULQW��Z�´WUDSFORVH�>TXLW@´ZDLW
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>TXLW@FORVH��ZHQGòÓ�©î�îäß���ã�ç®�ß��ï�Ëª�³��ðß��ñ©���ò�ß��WUDSFORVH �àä���èàäÌ�³��ª×��èç��Æ£ûÞÛ�Êã�®ãû���¬ë�Ý�äÌ�³��� ó��ô£�>TXLW@ îë�í �ì�Ðô»�òÓ�©î�îäß��ODEHO ðß��àä ß��Ê�Ã��è �ß�Úß«í�êã�ã�����°ã®ß��Ê¿î���èä×�WH[W ðß���¬Ó�ç�Êã�æÜß�¬Ó�îèß�êÌ�Ã�ªó®���ó©�Ë��¼ç�é®��Ì�³�/LEHUW\�%DVLF �Ðß�å÷�¹î¼èß��Õíªè»�òÓ�WUDSFORVHWH[W ¹î¼èß���¬Ó�ç�ðß���ì�îäß��®ã�íû��ÞÛ�Þ�×�����°ã®ß��Ê¿í�� ó�Úß¬ß��¬Ó�èß��òÓJUDSKLF�ZLQGRZ ðß��í JUDSKLF�ER[ ðàß�å��éüË���ã�ç®�ß��òÓ�Æ£û�Úß¬Û��ZLQGRZ�¬Ó�ç�æä¿�â³®ß��Õíªè»�åîÜó�å��ªó®ç��èç÷��Z îëí�ò´ô�®ß��KDQGOHðß��²Ôç�áî³®ß��â³®ß��Õíªè»�Êã�ÞäÌ�û�ª×�â³®ß��®ã�í��¾Ì���È£üã
�JUDSKLF�ER[ ðß��®ã�í�SULQW��KDQGOH�H[W�´VHWIRFXV´®ã�í���»�§í�®ã�íû��Ý��Ø�³��ðàË��©�×�¢�¼ô´Ó�áî³®ß��Õíªè»�ðß��°ôÛ®�ß� ÞØç�áî³®ß��Õíªè»�ðàË�IRFXV °ôÛ®�ß��åîÜó��ãªèË�¢ô��Ôäß���£îß�¢ô��Ôã�ðàË�ÂÐÀß�

SULQW��KDQGOH�H[W�´HQDEOH´�®ã�íû��Ý��Ø�³��æã�æÜä�ôß�DFWLYH û�ÌÓ�áî³®ß��Õíªè»�ÞÌ�
SULQW��KDQGOH�H[W�´GLVDEOH´�£îß�í ��Ôß��®·�ã��Û®£�Þ�ã���ª£û��Þ�Ø�´óû�ñ���ªã���áî³®ß��Õíªè»�ÞÌ��¢ô��Ôäß�
SULQW��KDQGOH�H[W�´VKRZ´ ��ôÔ¨ã�²ôß�í �®ë�Ç�áî³®ß��Õíªè»�ÞÌ�
SULQW��KDQGOH�H[W�´KLGH´ �áî³®ß��Õíªè»�ï�Ô§�
3ULQW��KDQGOH�´DXWRUHVL]H´â³®ß��Õíªè»��ìôÓ�ª��î�ó�ò�ß���¬Ó�èß��©�Ì����®ôÏ��«�Ó�ò��Øà�ß��©�Ì�û��®ôôÐ��ñ���¬Ó�èß���Ó�£�æË�ê�Ó�£�ªÌ��Êã��³�è��ß�é©�Ì���â³®ß��Õíªè»�®ôÐô³

æË êô�è�ß��â�ó�Ñî³�í Ö�Äè�û�ª×�í��â³®ß��Õíªè»�ðàË�Ö�Äè��ª×��ôß��ß��®ã�íû��â³®ß���¬Ó�ç�í��â³®ß��Õíªè»�ðàË�êØô�Ä��æÜäóû�®ãû��å��Ý�£�òÓ�Úß«
3ULQW��KDQGOH�´EDFNFRORU�FRORU´�¬ëí�JUHHQ ®À§��ü�ã�åîàß��Þ�äó�FRORU� í�áî³®ß��Õíªè»�í���¬Ó�èß���ôÔà§�åîß�®ôôÐ�åîÜó�å��æÜäóí��ë®ôÏí��Ôà�¨äß��Ý�Ü·û��æóîà��åîß�ñ��ñîç��ß��åîàß��åîÜô³�åîàß���ôß��ß��å�îßû��æãEODFN��EOXH��EURZQ��EXWWRQIDFH��F\DQ��GDUNEOXH��GDUNF\DQ��GDUNJUD\�GDUNJUHHQ��GDUNSLQN���GDUNUHG��JUHHQ��OLJKWJUD\��SDOHJUD\��SLQN��UHG��ZKLWH�\HOORZ�
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ðß���´ôß��æã��ì�ô�®��í ª£�í�Í�®Ô���ìÀÌ��æË��ßî¼Ôã�á�×����ü������Û�æÜäó��äÛ������� æã��äô×�¬§�ó��ìèã�ÞÛí�EOXH í JUHHQ í UHG æôäôß�SULQW��Z�´EDFNFRORU�� ��� �´
SULQW��KDQGOH��ER[�[�\�â�ó�í �®ã�í���ªË�ªÌ��ê£®·�â�ô³��FRORU �àä��òÓ�©ª¤äß��åîàß���òË���ÞÜ·�â³�ÄØèß���ã��òË��®ß��ÞÜ¸ß���ó�í¯�ïª£��©ª¤��ò�ß��í [�\ �ÄØèß��ªóª¤��Öó®Ã�æË�êä³�ªË�ªÌ��éªóª¤���ôÔôÛ�¡®·�â�ô³�ñ¬ß��í��â³®ß��®·�ã�Ê×îã�òìÓ��ìß��à��Øäß��òË��®ß��ÞÜ¸ß��É�Ô���í ½®Ë��Ó®Ìã�æô�ÄØèß��æô��ë�Ýü§�æã�â�ôÓ��®ã�í�
SULQW��KDQGOH��ER[ILOOHG�[�\��Ø��´ß���àä ß���ã���EDFNFRORU �àä��òÓ�©ª¤äß��åîàß���åîàã�òË���ÞÜ·�â³�â�ó�ÂØÓ��Ã��â³�ñ��æóîà��åíª��òË���ÞÜ·�â³®ß�òìÓ
SULQW��KDQGOH��FLUFOH�U��ÄØç��ã���®��ªß��®Ä×�Ò¼ç��äô×�òë�U �ô£��®��ªß��®Ä×�Ò¼ç�ªóª¤����®��©�â³�â�ó��ôß�£�â³®ß��®·�ã�Ê×îã�òìÓ�°Û®äß�
SULQW��KDQGOH��FLUFOHILOOHG�U� ��EDFNFRORU �àä��òÓ�©ª¤äß��åîàß����çîàã��®��©�â³
SULQW��KDQGOH��FOV� �áî³®ß��ÞÛ�æã�áî³®ß��Õíªè»�í���¬Ó�èß��¢´ã
SULQW��KDQGOH��FRORU�F���EDFNFRORU �àä ß��òÓ��ë�è£®·�ò�ß��å�îßû��Þ�äó�F í â³®ß��Â§�åîß�©ª¤óí
SULQW��KDQGOH��HOOLSVH�Z�K���K ®§û��í Z êó®Ä×�ª£��í â³®ß��®·�ã�é°Û®ã�ñîÀô��ÞÜ·�â³
SULQW��KDQGOH��HOOLSVHILOOHG�Z�K� �åîàã�ñîÀô��ÞÜ·�â³
SULQW��KDQGOH��ILOO�F�åîß��äô×�åîÜó�å��æÜäã��ô£�F òÓ�©ª¤äß��åîàß���¹î¼èß��Õíªè»�í���¬Ó�èß��æóîà���5*% �äô×�í��åîàß��â³��ñ�
SULQW��KDQGOH��IRQW�IDFHQDPH�SRLQWVL]H��â³®ß��Õíªè»�í��â³®ß���¬Ó�ç�ðàË�����Üß��â £�í �����Üß��â³������Üß��Â§�ªóª¤�
SULQW��KDQGOH��?WH[W�ðàÔ´ß���óí�°ß��Þ�äó�ñ¬ß��Ê×îäß��òÓ�����Üß��â³®�³��ô£�WH[W ����Üß��â³®ßðàË WH[W� ����Û�í ®Ä³�ðàË�WH[W� �äàÜß������Üß�ü�äÓ�â³®ß��®·�ã�æã�ï®´ôß������Û�� ó�Ýíû��®Ä´ß��ÞÔ³��®Ä´ß�SULQW��Z�´?WH[W�?WH[W�´ ? °ã®ß��Ê�Ã�ªó®���ãªèË�_ °ã®ß��á�ª¨�³��æÜäóí
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SULQW��Z�J�´_?WHVW�´
SULQW��KDQGOH��GRZQ��â³®ß����ª�ô³�®·�äß��ðß��ê�îó�®ã��ñ�Ó�����Üàß�â³®ß��®·�ã���ôì�
3ULQW��KDQGOH�´KRPH´ �â³®ß��Õíªè»�í��â³®ß���¬Ó�ç�°Û®ã�òÓ�â³®ß��®·�ã�Ê¿í
SULQW��KDQGOH��XS� �â³®ß��áªË��ôÌ¿í�òÓ�â³®ß��®·�ã�ÞÌ�
SULQW��KDQGOH��JR�$´å�Û�îßí�$ ®ôÐ�äß��òÓ��©ª¤ã�SL[HOV Á�Øèß��æã�©ªË�â³®ß� ®·�ã�Úó®¤��ðß��ñ©�ô³�â³®ß��®·�äß�òß�¤ß��é� �û���Â§�â³�ðß��ñ©�ô³�GRZQ �ôÌ¿í�òÓ�®·�äß�3ULQW��Z�´KRPH�GRZQ�JR���´�����°ã®ß����ìà¼Ó���Ë�®ã�Êã��àä ß��²Ôç�òÓ�®ã�íû��æã�©ªË�Ê¿í�æÜäó
SULQW��KDQGOH��JRWR�[�\�òß�¤ß��Ê×îäß��æã�âôØ�´ã�Â§�â³®ô³í�[�\ Ê×îäß��ðß��®·�äß� Ý�Ø�ç��ðß��ñ©�ô³�GRZQ �ôÌ¿í�òÓ�®·�äß��å�Û��«��[�\ Ê×îäß��ðß��®·�äàß
SULQW��KDQGOH�´SODFH�[�\�òÓ�®·�äß��å�Û�îß�ð�£�âôØ�´ã�Â§�â³�åí©�æã�[�\ Ê×îäß��ðß��®·�äß��ÞØç��GRZQ �ôÌ¿í
SULQW��KDQGOH��SRV[\�[YDU�\YDU�®ôÐ�äß��òÓ�â³®ß��®·�ã�Ê×îã�ñ��â³®ß��®·�äß��ôß�¤ß��[ �äô×�Ê¿î��áîØó�®ãû���¬ë®ôÐ�ã�ñ��í��\YDU ®ôÐ�äß��òÓ�®·�äàß�\ ðß���äô×�Ê¿î��áîØó�í�ñ©ªË�®ôÐ�ã�ñ��í��[YDU�ñ©ªË
SULQW��KDQGOH��VHW�[�\� ��\ í [òÓ�©ª¤äß��Ê×îäß��òÓ��ÄØç�â³
SULQW��KDQGOH��VL]H�D�®ôôÐ��Ýü§�æã��ãî³®äß��ÁîÄ¨ß���çî¸§�®������ô£�â³®ß��®·�ã��ÄØç�â £�ªóª¤���Ðô¼ß��é¬ë�òÓ�D �äô×
SULQW��KDQGOH��WXUQ�D���â³®ß����·®Ó�â³®ß��®·�ã�å�í©��óí�¯�Þ�ä��D �ô£�â³®ß��®·�ã�é� ���ªóª¤�
SULQW��KDQGOH��IOXVK�òÜß�â³��ñ����ì�ôä´���áîØ���Ëîä ã�òÓ��ìÌÀ��å��ªó®��ª×�áî³��ªË�â³�ªÌ�ñ¬ß��®ãû���¬ë�ÞäÌ�´��å��æÜäôÓ��ìä³��©�Ë��í��áî³®ß��é¬ë�Ñ¬£��ôàäË�Þì´�ª�äó�í �ä×�Þä¤���Ëîä ã�òÓ��ìß�IOXVK ÞäÌó�âß�ò�ß��í �Ø��´ß��áî³®ß��ÞÛ�ÊÀó�ôç��ß��IOXVK å���ô£��IOXVK ðß��®ã�í��æã�©ªË�ñ��ðß��IOXVK �ôàäË�Ýí÷�� â× æã���¬Üë�í � �Ëîä äß��â×�òÄÌ�
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SULQW��Z�´KRPH�GRZQ�WXUQ����JR���´SULQW��Z�´IOXVK´SULQW��Z�´SODFH��� ���JR���´SULQW��Z�´IOXVK´ê� áîØó�ñ¬ß��ò��¬ß��âô×®�ß��Ý�äÌ�³��æã�ûª���ã�â³���Ëîä äß��ï�ÄË��æÜäó��äÛ��ôß��ß���Ðô¼ß����IOXVK ��®ã�©ªË��´£�/LEHUW\�%DVLFSULQW��Z�´IOXVK�VHJPHQWQDPH´ ��Ëîä äß��â³��îë�VHJPHQWQDPH �ô£
3ULQW��KDQGOH�´GHOVHJPHQW�VHJPHQWQDPH´VHJPHQW �Ëîä äß��â³���ìÌ��ó�í GHOHWH�VHJPHQW ðß �¼�§��GHOVHJPHQW �ô£��VHJPHQW�QDPH òÓ�©ª¤ã��ìä³��ò�ß���Ëîä äß��Ñ¬¤��áîØó�®ãû���¬ëí�QDPHáî³®ß��Õíªè»�í���¬Ó�èàß�UHGUDZ ÞäË � ó�æÜßí��®·��ã��Ëîä äß��Ñ¬¤��æß�æÜßí���®ôôÐ�ß��¬ôÔè�ß

��ôß��ß���Ðô¼ß��áª¨�´��å��æÜäó�í�SULQW��KDQGOH�´GHOVHJPHQW�Q´ ��VHJPHQW�QXPEHU �Ëîä äß��â×�îë�Q �ô£
SULQW��KDQGOH��GLVFDUG�Úß¬ß��®·��ã�Ñ¬¤��æß�æÜßí��IOXVK �ôàäË�®§��¬èã��ä³�ò�ß��áî³®ß��ÞÛ�Ñ¬£�áî³®ß��Õíªè»�í���¬Ó�èàß�UHGUDZ ÞäË � ó
SULQW��KDQGOH��UHGUDZ�é¬ë�¬ôÔè�í���®ôôÐ�ß���È£üäß��¬Ó�èß��òÓ�áî³®ß��ÞÜß�â³®ß���©�Ë��ñ��UHGUDZ ÞäË�®ãû���¬ìß�ï®§���Ðô»�ª�î��Úß¬Û�áî³®ß��¾Ì��Ñ¬¤Û���®ôôÐ�ß�SULQW��KDQGOH��UHGUDZ��Q�¬ìß�ï®§���Ðô»�Ù�èëí��ìÓ¬£�©�®äß��VHJPHQW�QXPEHU �Ëîä äß��â×�Þ�ä��Q �ô£�®ãû�SULQW��KDQGOH�´UHGUDZ´�VHJPHQWQDPH ��VHJPHQW �Ëîä äß��â³������Û�� ó��ô£
SULQW��KDQGOH��VHJPHQW�YDULDEOHQDPH�®ôÐ�äß��òÓ��ôß�£�â³®��ò�ß���Ëîä äß��â×�Ê¿í�å��ðß��®ãû���¬ë�ñ©�ô³é¬ë�Ýü§�æã��ìß�IOXVK ÞäË â���Ëîä ã�®§��ðàË�Ýî¼¤ß��æÜäóí��YDULDEOHQDPH��YDULDEOHQDPH�� ñ��ú±��äôØß�
SULQW��KDQGOH��OLQH�[� \� [� \����[��\� �ÄØèß��í [��\� �ÄØèß��æô��âôØ�´ã�Â§�â³
SULQW��KDQGOH��ORFDWH�[�\�ZLGWK�KHLJKW�í Ê×îã�æôôÌ� �©�Ë���áîØóí�JUDSKLF�ZLQGRZ ðàß�²ôßí�ÂØÓ�JUDSKLFER[ ðß ®ãû���¬ë��¬Ó�èß��òÓ�JUDSKLFER[ ðß��©�Ì��
áîØç��ô£�ORDGEPS ®ãû��Öó®Ã�æË��ã�Òàã�æã�%03 Éîèß��æã��î»�ï�Ëª�³��æÜäó�Þì³��ÞÜ¸���î¼ß��Êã�Þã�Ì�ß��â�ôß�/LEHUW\�%DVLF �Ðà��¹�§�â³���î¼ß��ï�ÄË��
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ORDGEPS�QDPH�SDWKðß��í�� ã®�ß��ï�è����Ðàß��é¬ë�Þ�×�æã�êã�ª¨�³��©�®äß���î¼ß��â³��îë�QDPH �ô£�Úß« ðàË�Ý��ã��EPS ©�ª�ãû��Êã�%03 �î»�Òàã�â³��í �´ã�Þ�äó�SDWKORDG�³GUDZLQJ�´�´G�?SLFWXUH�EPS´®ãû��Ýü§�æã�â³®ß��Õíªè»�í���¬Ó�ç�òÓ��ìÌ¿í�ñ���î¼ß��é¬ë�â³�æÜäó�â��GUDZEPSSULQW��KDQGOH��GUDZEPS�EPSQDPH�[�\�ðß �Ø��´ß���Ðô¼ß��òÓ�QDPH òÓ�©ª¤äß���î¼ß��â³��Þ�ä��EPSQDPH �ô£ÞÛ�òÓ�åîÜ��ã���ß�Ï�òë�í �î¼àß�RULJLQ�SRLQW Þ»û���ÄØèß��Þ�ä��\ í [ í ORDGEPS��î¼ß��°Û®ã�²ôßí��î¼ß��æã�ï®´ôß���ôàÌß���ó�ìèß��� ã®�ß����Ðß
�îÄ¨ß�Ó��ã�Òàã�òÓ�áî³®ß��é¬ë�ÆÔ£�òÓ��Ï®��ª×�áî³®ß��æã��Ëîä ã�â³�ªèË�òë��Ðô¼ß��í JHWEPS ®ãû��Ýü§�æã��î¼ß��æã�ï° ß��Úß«�¥�´è�³��òë�ðßíû�SULQW��KDQGOH��JHWEPS�EPSQDPH�[�\�ZLGWK�KHLJKW��Þ�äó�ZLGWK ðß��í ê§�´è�³��©�®äß��å�Üäß��æã�ï®´ôß���ôàÌß���ÄØèß��Þ�ä��[�\ �ô£å�Üäß��É�Ô���Þ�äó�KHLJKW ðß��í [�\ �ÄØèß��æã��ï�ª����ê§�´è�³��©�®äß��å�Üäß��½®Ë�¬ë�í ¦´è�´äß��ï° ß���¬ìß�â³��ÊÀô³í��[�\ �ÄØèß��æã��ï�ª����ê§�´è�³��©�®äß�ª×��î¼ß��æã�ï° ß���¬ë�¥�´è�³��ªÌ�í�éüË���Ðô¼ß��òÓ�EPSQDPH òÓ�©ª¤ã�â³û��´£�EPSVDYH ®ã÷��Ýü§�æã�Úß«�æÜäôÓ��%03 Éîç�æã�Òàã�òÓ�êç°¨��å��ªó®���ôß��ß� �Ðô¼ß�EPSVDYH�EPSQDPH�ILOHQDPHí JHWEPS �àä��òÓ��¨´è�´äß���î¼àß�ê�ôÄË��ñ¬ß��â³û��îë�EPSQDPH �ô£�êôÓ��î¼ß��å°§�ªó®��ñ¬ß���EPS ©�ª�ãû��Êã�Òàäß��â³��í �´ã�îë�ILOHQDPHí KEPS ®ãû��Ýü§�æã�%03 �î»�ñ÷�Ê���ß���KDQGOH��¾�Øäß��ðàË�Ýî¼¤ß��æÜäóí�´£�áª¨�´óí�%03ðß���î»�¾�Øã�Þ�äó�â×�òë�®ãû���¬ë�æã��ª��Ìß���äôØß���ôß��ß���Ðô¼ß�YDULDEOH KEPS�³QDPH�RI�%03´�í %03 �î¼àß�/LEHUW\�%DVLF �Ðß�Þ�×�æã�áª¨�´äß��â³û��îë�QDPH�RI�%03 �ô£��ORDGEPS �àä��òÓ�©ª¤äß�

�òë��Ðô¼ß� í XQORDGEPS ®ãû��Ýü§�æã�â�ôÓ�%03 ðß���î»�Ñ¬£��ã�XQORDGEPS�³QDPH´Ýü§ æã�ÞäÌ�´äß��â³û��Þ��Òàäß��â³��²ôß���î¼ß��â³��îë�QDPH �ô£��/LEHUW\�%DVLF
SULQW��KDQGOH��SLH�Z�K�DQJOH� DQJOH��®§û��®ÄØß��í Z îë�êó®Ä×�ª£��ñ¬ß��HOOLSVH ñîÀô��ÞÜ·�Þ§�©�SLH ÞÜ· â³®��áîØóDQJOH� �óí�°ß����Ë�´ß����ØË�é� ����ò¸äó�í DQJOH� �óí�°ß��ªèË��ª�ô³�SLH ðß��í K���ß�³��äô×�DQJOH� �ç�Û��«���Ë�´ß����ØË�²ÜË�í�����îã�DQJOH� �ç�Û��«�
SULQW��KDQGOH��SLHILOOHG�Z�K�DQJOH� DQJOH���êä³�ªÌ��EDFNFRORU ðß��åîà� SLHðß��æóîà�

��Ì��Äß��ðàË�áî³®ß���Ë��Ã�®ãû��êô�î��Öó®Ã�æË��Ì��Äß��ðàË�áî³®ß���Ë��Ã�æÜäóSULQW��KDQGOH�´SULQW´�äÛ�GXPS ®ãû��Ý�³���Úß«í��Ì��Äß��ðàË��ôØôØ¤ß��é©�Ì����ÞÜ¸ß���Ë��Ã�â�ô³��Ì��Äß��ðàË�¹î¼èß���Ë��Ã�±©�òÓ��è¸×�ç
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��àä ß��é¬ìß���Ó�¿��í ���ô�§��ª�îóí
SULQW��KDQGOH�´SULQW��YJD´ê³�ô×�®ôôÐ��â�ô³���� SL[HO ñí�´ó��ì�Ë��Ã�©�®äß���î¼ß��½®Ë�åîÜó��ãªèË��Ë��Äß��ªèË��Ì��Äß���×í�½®Ë�ñí�´ôßSULQW��KDQGOH�´VYJD´ê³�ô×�®ôôÐ��â�ô³���� SL[HO ñí�´ó��ì�Ë��Ã�©�®äß���î¼ß��½®Ë�åîÜó��ãªèË��Ë��Äß��ªèË��Ì��Äß���×í�½®Ë�ñí�´ôß
SULQW��KDQGOH�´[JD´

ê³�ô×�®ôôÐ��â�ô³����� SL[HO ñí�´ó��ì�Ë��Ã�©�®äß���î¼ß��½®Ë�åîÜó��ãªèË��Ë��Äß��ªèË��Ì��Äß���×í�½®Ë�ñí�´ôß
â³®ß��æã����� SL[HO ÞÛ�å���ô£�â³®ß��±�ôØã�Þ�ä����Ó�´äß��é¬ë�å���ô£��Ë��Äß��ªèË��Ì��Äß���×í�½®Ë�ñí�´�³

ªèË�SL[HO ðß���ª£î������Üß��½®Ë��Ó®Ìã�ªó®���ä���·�¸ß��ðàË��ã�����Û�â³�Þ�×�Ýü§ æã�Úß«�æÜäôÓ���ã�â ¤�í��ã�IRQW á�ª¨�³�SULQW��KDQGOH�´VWULQJZLGWK"�YDUWRPHDVXUH��ZLGWK´åîÜóí SL[HO ðß���ª£î��êß� ZLGWKðß���Ó®Ìã�©�®äß��ºèß��Þ�ä��YDUWRPHDVXUH�ðß���ô£�ºèß��½®Ë�Þ�ä��ò�ß���äôØß��êôÓ�å°¨��ñ©ªË�®ôÐ�ã�îìÓ�ZLGWK ðß���ã��òÌÄØã�®ôÐ�ãRSHQ��ZLQGRZ��IRU�JUDSKLFV�DV��ZSULQW��Z��WUDSFORVH�>TXLW@�1� �/LEHUW\�EDVLF�3ULQW��Z��IRQW�WLPHVBQHZBURPDQ����3ULQW��Z��VWULQJZLGWK"�1��Z�3ULQW�ZZDLW
>TXLW@FORVH��ZHQG

�òØÓû��®ó®ä�ß��Âó®·�îìÇ�áªË�í��îìÈ��âÜ¤�ó�®ã��Ù�èëíSULQW��KDQGOH�´KRUL]VFUROOEDU�RQ�RII�>PLQ�PD[@´�òØÓû��®ó®ä�ß��Âó®·�îìÇ�ï�Ðß��æÜäóSULQW��KDQGOH�´KRUL]VFUROOEDU�RII´ �®ó®ä�ß��Âó®·��ìÇ��íSULQW��KDQGOH�´KRUL]VFUROOEDU�RQ´�äàÛ��ô£�òØÓû��®ó®ä�ß��Âó®·��£�¯û�UDQJH ïªã�Þ×��í ïªã�®�Û���âÜ¤�ß��æÜäóí�®�Û��áî³®ß���¬Ó�ç�åîÜ��å��æÜäó�¢�»���äàÛ�PD[ ðß���äô×��©�¯RSHQ��ZLQGRZ��IRU�JUDSKLFV�DV��ZSULQW��Z��WUDSFORVH�>TXLW@�SULQW��Z��KRUL]VFUROOEDU�RQ�� ����ZDLW
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>TXLW@FORVH��ZHQG å��Æ£ü�³���� æã�®�Û��©ªÌ��Ö��´ß���ã�ç®�ß��òÓ���� ©ªÌß��Ý�ª�����ä×��«�Âó®·��£�¯��Ýü§�æã�Úß«��È£üã�ÊôÄ�´�í�®�Û� ¢�¼��â³®àß��¼¼¨äß���£�´äß��òØÓû��®ó®ä�ß�
Âó®¸��âÜ¤�ß��®ã÷��Ðô¼ß��²Ôç�êß�í ñ©îäÌß��®ó®ä�ß��Âó®·�Êã�Þã�Ì�ó�®§��®ã��Ù�èëí�òØÓû��®ó®ä�ß�SULQW��KDQGOH�´YHUWVFUROOEDU�RQ?RII�>PLQ�PD[@´

�®ãû��Ýü§ æã���� �óí�°ß��ðß��â³®ß����·®Ó�é� ���ÞóªÌ��æÜäóíSULQW��KDQGOH�´QRUWK´
�ã�ç®��ñ��ÞÌ���ôÔôÛ�¡®¸è³�� ã®�ß��á�ª¨�³���â³®ß��Éî¿îã�æã��èôì�ç��å��ªÌ��¢ô��Ôäß���£îß�æã�¢ô��Ôäß��ÂÐ¿�í ü�ã���Ôß��®·�ã��Û®£�Êã�ÞË�Ô�ó¢ô��Ôäß���£îß�æã�¡��Ôã�ÂÐ¿�í ��Ôß��®·�ã�Úó®¤��ñ����ª£û��é¬ë�å���È£üã�� ó�«��ñ���àä ß��òÓ�êàäÌ�´��ñ¬ß��KDQGOH ¾�Øäß���´£��ã�âÜ¤��®¼èÌ���»�§�åîÜ�í���ª£û��é¬ë�Ý��Ø�³û�DFWLYH �ß�ÌÓ�¢�¼�³��¬Ó�èß�Ó��¬Ó�èàß�¹�§�¾�Øäß��å�Ûæã���ª£û��Þ�Ø�´ç�å��ªó®ç�ñ¬ß��®¼èÌß��ðàË�IRFXV °ôÛ®�ß��åîÜó�å��� óJUDSKLF�ER[ ðß��å�Ó��Ðàß��é¬ë�Êã�ÖÓ®äß��KHOSðß��Òàã�òÓ�©î�îã�ã��´£í�êßü§ñ��:LQGRZ Éîç�æã��¬Ó�ç�òÓ�Ê¿í��«��û���¤ô¤»��î¼����ª£û��é¬ë�Þ�Ø�´óûÝ�Ü·û��ñ��VSULWHVðß���ã��±ªß���¬ë�ªÌ��¬Ó�îèß��É�îç��ÞäÜè³�í �ó©�Ë��¬Ó�çJUDSKLF ðß��í��JUDSKLF�ZLQGRZ ðß��òÓ��ìÌ¿í�æÜäôÓ���³�¤ß����Ìß��òÓ��ãª¨�´äß���ER[�¢ô��Ôäß���£îß�æã���ª£û��Ý��Ø�³���ôÔôÛ�ûí��¡®¸è³��®ãû��Ýü§�æã���ª£û��é¬ë�Ý��Ø�³��åîÜóSULQW��KDQGOH�´ZKHQ�FKDUDFWHU,QSXW�>ODEHO@´ñ��áª¨�´äß��ÂÐ¿��«��í ¢ô��Ôäß���£îß�Ýü§�æã�¢ô��Ôäàß�ÂÐ¿�ñ���×�®ó�®ãû���¬ë��Ðô¼ß��é¬ë�æä¿�©î�îäß��ODEHO ðß��ðß��ê�î�ô³�¡��Ôãñ��°ôôä��æã��ã�ç®�ß��æÜä��Þä��í ®ã�í��ðàË�ODEHO ðß���¬ë�ñî�¤ó�å��� ó��ô£�ãªäß��í JOREDO Éîç�æã�®ôÐ�äß���äô×����§��Ýü§�æã�Úß«�â�óí��ìÄÐ¿�â��¢ô��Ôäß�òÓ��®ôÐ¼ß��í �®ô�Üß��Ñ®£û���ß�£�ðß��ê��ç���,QNH\� îë�®ôÐ�äß���¬ëí��Ðàß��é¬ë�Êã���Ðàß��é¬ë�Êã�EXLOW�LQ � ãªäß���ã�Ìß����®ôÐ�äß��í ®ã�íû��é¬ë�ò��ó��äÛ����§û��â�ó��ô£LI�,QNH\� ´D´�WKHQ������������������HQG�LID ¡��Ôäß���ÄÐ¿��«�Ó�Ñü�§��Ù�èëí�®ã�íû��¾Ì��¬ÔèôÓ�D ÁîÐÀäß��¡��Ôäß��å�Û��«��ñ�æàÓ��ÃîÐÀã FDSV�ORFN ðß��¡��Ôã�å�Û�ñ���®ô�Üß��Ñí®¤ß��îÃ�òÓ�Ñí®¤ß���ç�Ûí�®ôÐ�äß���¬ìß���´èß���$ ²ôß�D Ñ®¤ß��å÷��¬ìß��ô �´ó�ìß�$6&,, ðß��°ã��Ó®Ìã�Ýü§�æã�Úß«�â�ôÓ�Ñí®¤ß��®ôÏ�ï®§û��¢ô��Ôäß�����§û��ã��ò��ó��äÛ�ñ��
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LI�,QNH\� FKU������WKHQ���� �HQG�LI ��$6&,, °ã�êß�¡��Ôã�ÞÛ�å���ô£��Ðàß��é¬ë�Êã�ÖÓ®äß��KHOSðß��Òàã�òÓ��©î�îã�òë��äÛ�í òìÓ���Ôß����ª£���ã�OHIW%XWWRQ'RZQ��� ��WKH�OHIW�PRXVH�EXWWRQ�LV�QRZ�GRZQOHIW%XWWRQ8S���� ��WKH�OHIW�PRXVH�EXWWRQ�KDV�EHHQ�UHOHDVHGOHIW%XWWRQ0RYH���� ��WKH�PRXVH�PRYHG�ZKLOH�WKH�OHIW�EXWWRQ�ZDV�GRZQOHIW%XWWRQ'RXEOH�������WKH�OHIW�PRXVH�EXWWRQ�KDV�EHHQ�GRXEOH�FOLFNHGULJKW%XWWRQ'RZQ� ��WKH�ULJKW�PRXVH�EXWWRQ�LV�QRZ�GRZQULJKW%XWWRQ8S�� ��WKH�ULJKW�PRXVH�EXWWRQ�KDV�EHHQ�UHOHDVHG
ULJKW%XWWRQ0RYH�� ��WKH�PRXVH�PRYHG�ZKLOH�WKH�ULJKW�EXWWRQ�ZDV�GRZQULJKW%XWWRQ'RXEOH�� ��WKH�ULJKW�PRXVH�EXWWRQ�KDV�EHHQ�GRXEOH�FOLFNHGPLGGOH%XWWRQ'RZQ����WKH�PLGGOH�PRXVH�EXWWRQ�LV�QRZ�GRZQPLGGOH%XWWRQ8S���� ��WKH�PLGGOH�PRXVH�EXWWRQ�KDV�EHHQ�UHOHDVHGPLGGOH%XWWRQ0RYH�����WKH�PRXVH�PRYHG�ZKLOH�WKH�PLGGOH�EXWWRQ�ZDVGRZQ�PLGGOH%XWWRQ'RXEOH����WKH�PLGGOH�PRXVH�EXWWRQ�KDV�EHHQ�GRXEOH�FOLFNHG�PRXVH0RYH����� ��WKH�PRXVH�PRYHG�ZKHQ�QR�EXWWRQ�ZDV�GRZQ

�ò��ó��äÛ��Àó��â��íRSHQ��3DLQW�VRPHWKLQJ���IRU�JUDSKLFV�DV��ZSULQW��Z���ZKHQ�OHIW%XWWRQ0RYH�>SDLQW@�SULQW��Z���ZKHQ�FKDUDFWHU,QSXW�>OHWWHU@�SULQW��Z���GRZQ���VL]H���ZDLW>SDLQW@SULQW��Z���VHW����0RXVH;�������0RXVH<ZDLW>OHWWHU@SULQW��Z���?���,QNH\�ZDLW
®·�äß���¤³�í ��Ôàß�®´óû��°ß��ÂÐÀ��â³®ß��ÚèÜäó��ô£�Âô´��â³��ã�ç®���¬ë�ôÔôÛ�ðàË�Ý��ã��¬ëí�¢ô��Ôäß���£îß�¢ô��Ôã�ðàË�ÂÐÀß�������Üß��ÚèÜäó�Úß¬Û�í�ÄØç�â³®��áîØó�éüË���ã�ç®�ß��òÓí���Ôß��æã�í ¢ô��Ôäß���£îß�æã�®ã�íû��Ý��Ø�³�JOREDO Éîèß��æã�æó®ôÐ�ã�©î�îß�� ô�ç��ßîì³�ÞÜ���¬ì��áîØóí���Ôß��®·�ã�Ê×îã�òÓ0RXVH< í ��Ôß��®·�äß�[ ò��ª£û���äô×�Þä¤óí�0RXVH; �äë�í �Ðàß��Êã�� ãªäß�ÁîÐÀäß��Ñ®¤ß��å°¨��áîØó�,QNH\� ®ôÐ�äß��í���Ôß��®·�äß�\ ò��ª£û���äô×�Þä¤óíÉî¿îã��ó�ª��òÓ��³©��äÛ ?�°ã®ß��©î�í�� ô�ç��¬Ó�èß��ðàË�Ñ®¤ß��â³®��áîØó��èëí�áî³®ß�
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�:LQGRZ Éîç�æã�¬Ó�îèß�á�ª¨�³����ìèóîÜ��â�óí��ã�®�ß��Òà�¨ã�òÓ��ìãª¨�´��å��æÜäó��Äô´��¬Ó�îç�òë��ôß��ß���Ðô¼ß�RSHQ�ZLQGRZ�WLWOH�IRU�ZLQGRZ�DV��KDQGOH��WLWOHEDU å�îèË Âó®·�ü���¬Ó�èß��é¬ë�ÞÌ ��å��æÜäóíRSHQ�ZLQGRZ�WLWOH�IRU�ZLQGRZBSRSXS�DV��KDQGOH ��Ã��ü���¬Ó�èß��ÞÌ ��å��æÜäóíRSHQ�ZLQGRZ�WLWOH�IRU�ZLQGRZBQI�DV��KDQGOH�ZLQGRZ Éîç�æã��¬Ó�ç�Þ§�©�áî³�Õíªè»�ï�¸ç��Ý��ãJUDSKLFER[��Z�J��������������RSHQ�³WHVW�SURJUDP´�IRU�ZLQGRZ�DV��ZSULQW��Z�´WUDSFORVH�>TXLW@´ZDLW
>TXLW@FORVH��ZHQGSULQW��KDQGOH��UHIUHVK� Öó®Ã�æË��¬Ó�èß��é¬ë�òÓ���®ôôÐ�àß�XSGDWH ÞäË æÜäó

�GLDORJ Éîç�æã�¬Ó�îèß�áª¨�´äß��å÷�GLDORJ �î¤ß��¬Ó�îç�ðä´�í�ZLQGRZV ¬Ó�îç��àÏ��ÞÜ¸��¬Ó�îèß��é¬ë��¬ë�ðàË �ëªË�´����Ô»��ìß�å÷�¬Ó�îèß��é¬ë�Ýü§�æã��ã�®�ß����Ô»�Â�À��áîØóÝ�ª���Êã�æÜß�ï®§û��¬Ó�îèß��æóîÜ���Øó®Ã�²Ôè��Éîèß���¬ë�æã��¬Ó�ç�æóîÜ��æÜäóí��GLDORJ �äàÜß���IRU ªÌ���äàÜß�
RSHQ�ZLQGRZ�WLWOH�IRU�GLDORJ�DV��Z ��ªË�´ã��¬Ó�ç�¢�ÓRSHQ�ZLQGRZ�WLWOH�IRU�GLDORJBPRGDO�DV��Z��QI�IV�SRSXS Þ�ã�ï®§û����Ô¼ß��Êôä��¬Ó�îèß��é¬ìàÓ��Ô¼ß��é¬ë�ðß���Ó�¿û��í

��QRPDLQZLQ ®ãû��Ýü§�æã�îìÈß��æã�0DLQ�:LQGRZ ðß���¬Ó�ç�Êèã�ÊôÄ�´�í :LQGRZ+HLJKW æô�Ô¼ß��Ýü§�æã��ìèóîÜ��Þ�×�æÜßí��¬Ó�èß����Ô¼��âÜ¤�ß��æÜäó�òß��ß��Ý��äß��òÓ��äÛ�8SSHU/HIW< í 8SSHU/HIW; í :LQGRZ:LGWK8SSHU/HIW; ��8SSHU/HIW< ��:LQGRZ+HLJKW ���:LQGRZ:LGWK ���JUDSKLFER[��Z�J��������������RSHQ��WHVW�SURJUDP��IRU�ZLQGRZ�DV��ZSULQW��Z��WUDSFORVH�>TXLW@�ZDLW
>TXLW@FORVH��ZHQG�¬Ó�èß��æã�ï®´ôß���ôàÌß���ó�ìèàß�[�\ Ê×îäß��åü�äó�8SSHU/HIW< í 8SSHU/HIW; �ô£��¬Ó�èß��½®Ë�Þ�äó�:LQGRZ:LGWK í���¬Ó�èß��É�Ô���Þ�äôÓ :LQGRZ+HLJKW �ã��
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á�Èç�â³��å°¨ó�îëí�3ODWIRUP� îë��Ðàß��é¬ë�Êã��ãªã�JOREDO Éîç�æã�®ôÐ�ã�Ù�èëÑî´Ó�0LFURVRIW�:LQGRZV îë�êàäÌ�´��ñ¬ß��ÞôÐ¸�ß��á�Èç�å�Û��«��ñ��ÞôÐ¸�ß�æã�®ôÐ�äß���¬ë�êóî¤ó�ã��Ó®Ìã�æÜäóí�:LQGRZV òÓ®¤ß��ÊÄØäß��®ôÐ�äß���¬ë�Þä¤ó��Ýü§SULQW�3ODWIRUP�
�Ðß��¨´ç��Ó®Ìã�êßü§�æã�ÊôÄ�´���Ðàß��é¬ë�Êã��ãªã�JOREDO Éîç�æã�®ôÐ�ã�Ù�èëí�¬ëí��ôß�£�ê��Ü��ñ¬ß���ã�ç®�ß���ìôàË�ÞäÌó�ò�ß��í �ôß�£��ìàäÌ�´��ò�ß��/LEHUW\�%DVLF��9HUVLRQ� îë�®ôÐ�äß�SULQW�9HUVLRQ�

�ìàäÌ�´��ò�ß��½®Ìß���·�·�½®Ë�í É�Ô���åüä¤ó�JOREDO Éîç æã�å�®ôÐ�ã�Ù�èë®ôÐ�äß��í�½®Ìß���·�·�½®Ë�Þ�ä���äô×�®ôÐ�äß���¬ë�Þä¤ó�'LVSOD\:LGWK��äë��ôß�£òë��ª��Ìß��âôØß��í�½®Ìß���·�·�É�Ô���Þ�ä���äô×�®ôÐ�äß���¬ë�Þä¤ó�'LVSOD\+HLJKW�SL[HO ðß���ª£î�SULQW�'LVSOD\:LGWKSULQW�'LVSOD\+HLJKW
��:$9 Éîç�æã��ô�î¼ß����Ôàäß��ÞôÐ¸��®ã��òë��Ðô¼ß��í SOD\ZDYH ®ãû��á�ª¨�³���ò�î¼ß��Òàäß��ÞôÐ¸��æÜäóSOD\ZDYH�ILOHQDPH�PRGH�ZDY �èë�åîÜó�ñ¬ß�í�H[WHQVLRQ ©�ª�ãû��Êã�ò�î¼ß��Òàäß���´ã�îë�ILOHQDPH �ô£�Úß« ðàË��à�ã� é¬ëí��î¼ß��Êã�Þã�Ì�ß���ôÔôÛ�Þ�äôÓ�PRGHðß���ã���àä ß��é¬ë�ªÌ��ò�ß��Þä ß��¬ôÔè��â��ò�î¼ß��Òàäß��ÞôÐ¸��òì�èó�å��ðß���È�çû�SOD\ZDYH�³G�?WHVW�ZDY´�V\QF

�ò�î¼ß��Òàäß��ÞôÐ¸��òì�èó�å��ðß���È�çû��áªËSOD\ZDYH�³G�?WHVW�ZDY´�DV\QF
�®ã�ÞÛ�ÞôÐ¸�ß���©�Ë��ñ��Òàäß���ªã�ï�ì�ç��ªÌ��ð�£��®ã�ÞÛ�ò�î¼ß��Òàäß��ÞôÐ¸��ÞôÐ¸�ß��æã�ò�î¼ß��Òàäß���ìôÓ�òì�èóSOD\ZDYH�³G�?WHVW�ZDY´�ORRS

�ò�î¼ß��Òàäß��Ñ�Øó�SOD\ZDYH�³´
â £�®Ð¼��°ôä���ò�ß��í 0,', ðä´��ò�ß���ôØô³îäß����Ôàäß��æã�®§��Éîç�Ù�èë®ãû� Öó®Ã�æË���Ôàäß��é¬ë�Þ�ã�ÞôÐ¸��æÜäóí���PLGL åîÜó��ë©�ª�ã��í �ì��Ôàã�òë��Ðô¼ß��í SOD\PLGLSOD\PLGL�ILOHQDPH�OHQJWK�ã�ç®�ß��å°¨ô³�®ãû���¬ë�¬ôÔè��ªèËí�êàôÐ¸��©�®äß��Òàäß��Þ�äó�ILOHQDPHðß���ô£ªÛ��ß��ÚèÜäó��äÛ��ñ©ªË�®ôÐ�ã�ñ��í��OHQJWK ñ©ªÌß��®ôÐ�äß��òÓ�ò�î¼ß��Òàäß��ÝîÃÝü§ æã�ðØô³îäß��Ñ�Øó��æã æÜä��ß�ðì�ç��ª×�ò�î¼ß��Òàäß��å��æã��ôèã¯��®�Ó�ÞÛ�ãªèË�í ò�î¼ß��Òàäàß�òß�¤ß��Ê×îäß��®ãû���¬ë�Þä¤ó��ô£�PLGLSRV�� ðä´ó�®ã�
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Ñ�Øó��â�ó�ðì�ç��ò�î¼ß��Òàäß��å��òèÌó��¬ìÓ�OHQJWK �äôØß��ñí�´ó�PLGLSRV����VWRSPLGL ®ãû��Öó®Ã�æË�ðØô³îäß��¬ë�â³��í 'ULYH�'�ðß��òÓ ©î�îã��PLGL Éîç�æã�Òàã�ðß�����¤ó�òß��ß���ã�ç®�ß��í��WHVW Òàäß�
WKH�SOD\PLGL�FRPPDQG�UHWXUQV�WKH�OHQJWK�RI�WKH�PLGL�LQ
�WKH�YDULDEOH�KRZ/RQJSOD\PLGL��G�?WHVW�PLGL���KRZ/RQJWLPHU�������>FKHFN3OD\@ZDLW
>FKHFN3OD\@LI�KRZ/RQJ� �PLGLSRV����WKHQ�>PXVLF(QGHG@ZDLW
>PXVLF(QGHG@VWRSPLGLWLPHU��ZDLW

�¬Ó�îèß���ìÇ��í âôä¼�¬Ó�îèàß��Ôà�¨äß��®»�èÌß��í ¬Ó�îèß���ìÇ��ÊôÄ�´����óª¤ß��� ã®�ß����Ðß�ÞÛ��¤�»�®»�èÌß��é¬ë�ðä´��í��ë®ôÏ�í FKHFN�ER[H[ ðß��í ¹î¼èß��Öó©�è»�í âÜ¤�ß���¯�Ûå�Ó��Ì�Ã�í �ã�ç®�ß���´ã�òÓ�âÜ¤�ß��ðàË��©�×�áª¨�´äß��ÞÌ ���ìç÷�âÜ¤�ß��®»�èËæË ���Ë�åîÜó��ª¤ß���¬ë�í �ã�HYHQW �ª£�êèË���èó�®»�èÌß��é¬ë�òÓ�®ôôÐ��ÞÛ�¬ë�ðß��ê�î�ß��ÊôÄ�´èß��ã�ODEHO êß�ò´ô�®ß���ã�ç®�ß��æä¿�®ôÐ»��ã�ç®�áª¨�´äß��ÂÐ¿�Ý�£ òÓ�Ñ®¼�ó�å��êôàË�ÒôÛ�ÞôÐ¸�ß��á�Èç�Ñ®Ìô³�ü�äÓ��ã�ç®�ß�Úà�äó�ñ¬ß��®ôÐ¼ß���ã�ç®�ß��ï�Ëª�³��Öó®Ã�æË�â�ó�Úß«í���¬Ó�èß��òÓ�âÜ¤�ß���¯��ª£��¬Ó�èß��¢�Ó�Þ�×��¬Ó�èß��òÓ��ìÌ¿í�ªó®��ò�ß��®»�èÌß��ÞÛ�Òó®Ì��â�ó�å��� ó�í��ã�ODEHOîë�KDQGOH �ô£��KDQGOH�H[W Éîèß��æã�¾��Øã�Úà�ä��å��� óí��RSHQ �àä ß��ê� áîØó��ã���ß�Ï�í �¬Ó�èß��æä¿�®¼èÌß��Òó®Ì���áîØó�H[W ðß���ã���¬Ó�èß��¾�Øã®Û¬��Þì´ôß�âÜ¤�ß��®¼èË�æã�ðßíû��Ñ®£û��æË����Ë�H[W �îàÌ ó�å��îë�åî ã®�äß��®¼èÌß���GLDORJ í��ZLQGRZ Éîèß��æã�òë��èë�ÞäÌ�´��ò�ß��¬Ó�îèß��í
�âÜ¤�ß��®»�èËEXWWRQ

�Ðô¼ß����ìÔó®Ì��â�óí��:LQGRZV á�Èèß��¬Ó�îç��àÏ��òÓ �ìÈ£ü��ò�ß���¯û��òëí��ôß��ß�EXWWRQ��KDQGOH�H[W�´WLWOH´�(YHQW+DQGOHU�FRUQHU�[�\�ZLGWK�KHLJKW°ß���ÔôÇí�ðß��Ùª·®ó�ñ¬ß��å�îèÌß��ñ��°ß��ðàË�®ìÈô³�ñ¬ß��å�îèÌß��îë�WLWOH �ô£VXEURXWLQH í��°ß��ÂÐÀó��ãªèË êôß��ê�î�ß��ªó®ç�ODEHO �ã��îë�(YHQW+DQGOHU í�%XWWRQÞ»û���ÄØç��ëªèË�åîÜó�ò�ß���óí�°ß��òë�FRUQHU�°ß��ÂÐ¿�ªèË�êôß��ê�î�ß��ªó®ç�åîÜ� å��Þä�¤ó�í �óí�°ß��Úà��æã��´¤�³�\ ðß��í [ðß���äô×��ô£�RULJLQ8/��XSSHU�OHIW�85��XSSHU�ULJKW�
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//���ORZHU�OHIW�/5���ORZHU�ULJKW�îë�KHLJKWðß��í ½®Ìß��îë�ZLGWK��¬Ó�èàß���´èß���FRUQHU �óí�°ß��Ê×îã�îë�[�\ ðß���%XWWRQ âÜ¤�ß��®¼èË�©�Ì���ñ���É�Ô�û��òë�®¼èÌß���¬ìß��ììô�î��æÜäó�ò�ß��®ã�íû���ã�SULQW��KDQGOH�H[W�´VWULQJ´é¬ë�òÓ�±���×û��ò�ãüË�æô��©î�îäß��ºèß��êç�îèË�åîÜó��ô£�%XWWRQðß��å�îèË ®ôôÐ�ß��Ðô¼ß�

SULQW��KDQGOH�H[W�´�VHWIRFXV´ ��%XWWRQðß��ðàË IRFXV °ôÛ®�ß�
SULQW��KDQGOH�H[W�´�ORFDWH�[�\�ZLGWK�KHLJKW´�é©�Ì���®ôôÐ���©�Ë��í �¬Ó�èß��æã�®¼èÌß��Ê×îã�æôôÌ���©�Ë�
SULQW��KDQGOH�H[W�´�IRQW�IDFHQDPH�SRLQWVL]H´�%XWWRQ ®¼èÌß��å�îèË�����Û�òÓ�áª¨�´äß��Â¨ß��®ôôÐ�
SULQW��KDQGOH�H[W�´�HQDEOH´ ��Ôà�¨äß��®ã�íû��Þ�Ø�´ó�ñ��$FWLYH û�ÌÓ�®¼èÌß��ÞÌ�
SULQW��KDQGOH�H[W�´�GLVDEOH´ �®ã�íû��Þ�Ø�´óû�ñ��Ý�ÌÓ�®ôÏ�®¼èÌß��ÞÌ�
SULQW��KDQGOH�H[W�´�KLGH´ ��Ñ¬¤óû�æÜß���¬Ó�èß��æã�®¼èÌß��ï�Ô§�
SULQW��KDQGOH�H[W�´�VKRZ´ �éï�Ô§��ªÌ��®¼èÌß���ìÇ�

%PSEXWWRQ�
�®¼èÌß���¬ë�Òó®Ì���Ðô»�òÓ��©ª¤ã��ã��î»�ðàË�ñî¤ó�æÜß�%XWWRQ Þ�ã�¯ îë%PSEXWWRQ��KDQGOH�H[W�ILOH�(YHQW+DQGOHU�FRUQHU�[�\%XWWRQðß��ðàË ®ìÈ��å��ªó®��ò�ß��í %03 Éîç�æã��î¼ß��Òàã�â³��îë�ILOHðß���ô£�ÄØç�©ª¤��ò�ß���óí�°ß��òë�FRUQHUðß� í VXEURXWLQH í��ODEHO �ã��îë (YHQW+DQGOHUðß��



www.manaraa.com

%XWWRQðß��â £�å÷�©�Ì�üß�ªóª¤��ª�îóûí�Ê×îäß��îë�[�\ðß��í RULJLQ�SRLQW Þ»û��êôàË ®ìÈ��å��©�®äß���î¼ß��â ¤��¢�¼ô³�âÜ¤�ß��®¼èË�ðß���ì�îäß��®ã�íû�í ®»�èÌß��é¬ë�ñî�¤��ò�ß���¬Ó�èß��¢�Ó�ªÌ��ð�£��ììô�î��ÊôÄ�´��®ã�íû��é¬ë�®»�èÌß��é¬ë�º��¼§�®ôôÐ�ß�áª¨�´�
3ULQW��KDQGOH�H[W�´ELWPDS�ELWPDSQDPH´í Òàäß� â³� ²ôß í �î¼ß� â³� Þ�ä� ELWPDSQDPH �ô£ ®¼èÌß� ðàË �î¼ß� ®ôôÐ���ORDGEPS ®ãû� Öó®Ã æË î¼ß� é¬ë ï�Ëª�³� ÊôÄ�´��òë �ôØ��äß� ®ã�íû�SULQW��KDQGOH�H[W�´ORFDWH�[�\�ZLGWK�KHLJKW³SULQW��KDQGOH�H[W�´VHWIRFXV³SULQW��KDQGOH�H[W�´HQDEOH³SULQW��KDQGOH�H[W�´GLVDEOH³SULQW��KDQGOH�H[W�´VKRZ³SULQW��KDQGOH�H[W�´KLGH³ �±ªß� �¬ë Þ�× �ì¤ô¿î� â� ª×í
&KHFNER[�

Ò¼� �ã ����Û ê�ç� � ®ôÐ» Ê�®ã æË ���Ë îë í �ã�®�ß� �àÏ� òÓ ©î�îã ®¼èÌß� �¬ëVHW ðä´ó �¬ìÓ ��Ôàß ®´óû� °ß�� êôàË ®Øèß�� Ê�®äß� ®ô·��� �ä× �«�Ó �ô�§û� �¬ë��UHVHW ®ô·��ß� Ýí°ô´Ó êôàË ï®§� �®ã �ÄÐ¿ �«� �ã��û�ÌÓ �ô�§û� ÞÌ� ñ�FKHFNER[��KDQGOH�H[W�´WLWOH´�6HW+DQGOHU�5HVHW+DQGOHU�[�\�ZLGWK�KHLJKWáîØó �ãªèË êôß� ê�î�ó å� �ã�ç®�àß ªó®� VXEURXWLQH í� ODEHO �ã� Þ�äó 6HW+DQGOHUðß�í� ODEHO �ã� îìÓ 5HVHW+DQGOHUðß� �ã� í��FKHFNER[ �ô�§û� Õíªè» ®ô·��� áª¨�´äß���ô�§û� Õíªè» æã ®ô·��ß� Ý�°ó �ãªèË êôß� ê�î�ó å� �ã�ç®�àß ªó®� VXEURXWLQH�áª¨�´äàß �ô�§û� �¬ë Ò»í ñ� �ô�§û� Ê�®ã �ç� � éîìÇ ©�®äß� ºèß� Þ�äó WLWOHðß���ì�îäß� ®ã�íû�SULQW��KDQGOH�H[W�´VHW³ ��ô�§û� Ê�®ã ®ô·��
SULQW��KDQGOH�H[W�´UHVHW³ ��ô�§û� Ê�®ã æã ®ô·��ß� �ß�¯�
SULQW��KDQGOH�H[W�´YDOXH"�5HVXOW�³UHVHW �äô× í���®·�ã Ê�®äß� å�Û �«� VHW �äô× �ã� Þä¤�³ òÌÄØã ®ôÐ�ã UHVXOW� �ô£�ô�§û� Öó©�è» ïª£� å� æã ÖØ¤�ß� ªó®� �ãªèË ªô� �¬ëí�®·�ã ®ôÏ Ê�®äß� å�Û �«��û á� ®·�ã
SULQW��KDQGOH�H[W�´VHWIRFXV³SULQW��KDQGOH�H[W�´ORFDWH�[�\�ZLGWK�KHLJKW³SULQW��KDQGOH�H[W�´IRQW�IDFHQDPH�SRLQWVL]H³SULQW �KDQGOH�H[W�´HQDEOH³SULQW��KDQGOH�H[W�´GLVDEOH³SULQW��KDQGOH�H[W�´VKRZ³
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SULQW��KDQGOH�H[W�´KLGH³
5DGLREXWWRQ�
æã ©ªË ñ� æô� æã ª£�í UDGLREXWWRQ �ô�§� û� ÚèÜäóû �ä��© æÜß FKHFNER[ ê�¸ó��UDGLREXWWRQVUDGLREXWWRQ��KDQGOH�H[W�´WLWOH´�6HW+DQGOHU�5HVHW+DQGOHU�[�\�ZLGWK�KHLJKW��FKHFNER[ �Ðô¼ß �ì��¸ã �ìç÷ ¡®¸àß �Ðô¼ß� ���¤�û��ì�îäß� ®ã�íû�SULQW��KDQGOH�H[W�´VHW³SULQW��KDQGOH�H[W�´UHVHW³SULQW��KDQGOH�H[W�´YDOXH"�5HVXOW�³SULQW��KDQGOH�H[W�´VHWIRFXV³SULQW��KDQGOH�H[W�´ORFDWH�[�\�ZLGWK�KHLJKW³SULQW��KDQGOH�H[W�´IRQW�IDFHQDPH�SRLQWVL]H³SULQW��KDQGOH�H[W�´HQDEOH³SULQW��KDQGOH�H[W�´GLVDEOH³SULQW��KDQGOH�H[W�´KLGH³SULQW��KDQGOH�H[W�´VKRZ³

JURXSER[�

Ê¿í ñ� �¬Ó�èß� �ô�®�� á�ä�ëû� ðàË ê�ÔôÇí ®¼�Ø�Ó ®ô�Û �ôäë� JURXSER[ðàß ²ôß¢ô¿î�ß Úß«í ®¼èÌß� �¬ìß å�îèË ï�ÄË� í ª£�í JURXSER[ òÓ ®»�èÌß� æã �Ëîä ã�áª¨�´äàß JURXSER[ðß� òÓ �Ëî¿îäß� ®»�èÌß� ½®Ï*URXSER[��KDQGOH�H[W�´WLWOH´�[�\�ZLGWK�KHLJKW ��ì�îäß� ®ã�íû�SULQW��KDQGOH�H[W�´D�VWULQJ³òÓ å�îèÌß� ����Û Ýü§ æã Úß« ÚèÜäôÓ JURXSER[ðß� WLWOH å�îèË ®ôôÐ� òÓ �Ï®� ª×�éüË� �Ðô¼ß� òÓ D�VWULQJ å�ÜãSULQW��KDQGOH�H[W�´�ORFDWH�[�\�ZLGWK�KHLJKW³SULQW��KDQGOH�H[W�´�IRQW�IDFHQDPH�SRLQWVL]H³SULQW��KDQGOH�H[W�´�HQDEOH³SULQW��KDQGOH�H[W�´�GLVDEOH³SULQW��KDQGOH�H[W�´�VKRZ³SULQW��KDQGOH�H[W�´�KLGH³
VWDWLFWH[W�
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¡®¸�ß �ìãª¨�´� ª×í �¬Ó�èß� æä¿ ®ìÈ� å� ©�®äß� ¹î¼èß� æã ÊÄØã Þ�äóí��HYHQWV ��ª£� ñ� ®¼èÌß� �¬ìß ²ôß êç� ñ� �ã�ç®�ß� Êã Þã�Ì�ß� �ôÔôÛ áª¨�´äàßVWDWLFWH[W��KDQGOH�H[W�´WLWOH´�[�\�ZLGWK�KHLJKW��JUDSKLFVðß� �¬Ó�ç òÓ êãª¨�´� å� æÜäóíVWDWLFWH[W��KDQGOH�´WLWOH´�[�\�ZLGWK�KHLJKW ��ì�îäß� ®ã�íû�VWDWLFWH[Wðß� òÓ éîìÇ ©�®äß� ºèß� ªóª¤� æÜäóSULQW��KDQGOH�H[W�´D�VWULQJ´
SULQW��KDQGOH�H[W�´�ORFDWH�[�\�ZLGWK�KHLJKW³SULQW��KDQGOH�H[W�´�IRQW�IDFHQDPH�SRLQWVL]H³SULQW��KDQGOH�H[W�´�HQDEOH³SULQW��KDQGOH�H[W�´�GLVDEOH³SULQW��KDQGOH�H[W�´�KLGH³SULQW��KDQGOH�H[W�´�VKRZ³

0HQX�

æóîÜ� æÜäó�����ô�§û� ¾Ì� �ìèã ��¨� å� æÜäó â��î× ©î�í �ã�®�ß� �àÏ� òÓ Æ£ü���Ðàß� é¬ë òÓ ¬Ó�îèß� é¬ë Þ�ãPHQX��KDQGOH�´WLWOH´�´LWHP�´�>EUDQFKODEHO�@�´LWHP�´�>EUDQFKODEHO�@îë >EUDQFKODEHO�@ í Ýíû� �ô�§û� å�îèË îë LWHP� í �ä��Øß� å�îèË îë WLWOH �ô£�ä��Øß� æã LWHP� �ô�§û� ðàË ��Ôàß ®´óû� °ß�� ®Øèß� ªèË êôß� ê�î�ß� ©�®äß� ODEHOðß��äÛ�â��îØß� ðß� ���ô�§û� æã �®ô�Û ©�ªË� �Ó�¿� æÜäó í LWHP� Êã Ý�¤ß� Úß¬Û íá�ª¨�³�� Úß« í âôØ�´ã Â¨� ï®§û� ï�°�û� æË �ä��Øß� æã ï�°�û� ¾Ì� Þ¼Ó æÜäó��_��°ã®ß�PHQX��Z�´)LOH´�´1HZ´�>QHZ@�_�´VDYH´�>VDYH@ò��ó ñ¬ß� Ñ®¤ß� å� �ô£ ���ô�§û� í� �¬Ó�èß� æóí�èË òÓ êÌÀ� å� æÜäó �	��°ã®ß��	��°ã®ß� ÊØó ñ¬ß� ¡��Ôäß� Úß« í $/7 ¡��Ôäß� �ÄÐ¿ �«� ñ¬ß� Ñ®¤ß� åîÜô³ éªÌ��é�ô�§�í ��Ôß� ®·�ä� êôß� ê�î�ß� æã ûª� �ô�§û� Úß« �ô�§� ðß� ñ©�ô³ êà�×
3RSXSPHQX�ðàË ®Øèß�� �ì¿®Ë â�ó æÜß í �¬Ó�èß� ðàË� òÓ åîÜ�û ò�ß� â��îØß� É�îç� æã Éîç òë��¬Ó�èß� æã å�Üã ñ� òÓ ��Ôß� �¯� ª£�3RSXSPHQX�³LWHP�´�>EUDQFKODEHO�@�´LWHP�´�>EUDQFKODEHO�@��ó©�Ìß� â��îØß� òÓ �äÛ _�í 	�¯îã®ß� á�ª¨�³� æÜäóí�ã�ç®�ß� ¬Ôèô³ áª¨�´äß� é��¨ó �ãªèË ñ¬ß� Ýíû� �ô�§û� å�îèË îë LWHP� �ô£���¬Üëí >EUDQFKODEHO�@ ODEHOðß� òÓ �©î�îäß� Þä ß� í ®ã�íû�
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ZKHQ �ª£ òÓ Ê¿î��ã ��ß�Ï í �ã�ç®�ß� æã å�Üã ñ� òÓ �àä ß� é¬ë Ê¿í æÜäóí��¬Ó�èß� é¬ë æóîÜ�ß �ã ODEHO ðß� ê�î�ß� â�ó �ô£ 5LJKW%XWWRQ'RZQ
7H[WER[�

í ��ç�ô�ß� æã ÂØÓ ª£�í ®Ä³ ����Ü� ¢ä´ó æÜß í ¹î¼èß� ����Üß Õíªè» îë��WH[W�ZLQGRZ ¹î¼èß� �¬Ó�ç ®ã�íû �ã�ä� ê��¸ã é®ã�í� Ý�äÌ�³�WH[WER[��KDQGOH�H[W�[�\�ZLGWK�KHLJKW��WH[WER[ âÜ¤�ß� ®¼èË æã ï®´ôß� �ôàÌß� �óí�°ß� òë [�\ �ô£��ì�îäß� ®ã�íû��®¼èÌß� �¬ë Þ§�© �ã ºç �Ë��ÃSULQW��KDQGOH�H[W�´D�VWULQJ´�òÌÄØã ®ôÐ�ã ðß� ¹î¼èß� Õíªè» ��óî�¤ã ¥�´è�³�3ULQW��KDQGOH�H[W�´�FRQWHQWV"�9DUQDPH�´ �ï®§û� ®ã�íû�SULQW��KDQGOH�H[W�´�ORFDWH�[�\�ZLGWK�KHLJKW³SULQW��KDQGOH�H[W�´�IRQW�IDFHQDPH�SRLQWVL]H³SULQW��KDQGOH�H[W�´�HQDEOH³SULQW��KDQGOH�H[W�´�GLVDEOH³SULQW��KDQGOH�H[W�´�KLGH³SULQW��KDQGOH�H[W�´�VKRZ³
WH[WHGLWRU�

WH[W ¹î¼èß� �¬Ó�ç ê�¸ó í îÄ´ß� ©ªÌ� �Ô» âËªó æÜß �Àó� ¹î¼ç Õíªè» îë��ZLQGRZWH[WHGLWRU��KDQGOH�H[W�[�\�ZLGWK�KHLJKWª£� �ªË �ã WH[W�ZLQGRZ ¹î¼èß� �¬Ó�ç Êã Þã�Ì�ß� Êã �ã�ä� �ì��¸�ã �ì�îäß� ®ã�íû��®ã�íû��¬ë ñî�¤� ò�ß� �¬Ó�èß� ©�Ì�� ®ôôÐ� ªèË WH[WHGLWRUðß� ©�Ì�� ®ôôÐ� ðß� ñ©�ó ®ãû� �¬ë�®¼èÌß�3ULQW��KDQGOH�H[W�´�DXWRUHVL]H´��WH[WER[ðß� Êã ²ôß í WH[WHGLWRUðß� Êã ÂØÓ �¤ô¤» �Ô¼ß� é¬ëí
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OLVWER[�

�ôÌÄØã �ÓîÔ¼ã æã �ëªä�´ó ò�ß� í LWHPV ���ô�§û� ¾Ì� ðàË ñî¤ó âÜ¤� ®¼èË��ä��Øß� òÓ ®ìÈ� å� ©�®äß� ®»�èÌß�� �ÓîÔ¼äß� �àã � ôÓ/LVWER[��KDQGOH�H[W�DUUD\����(YHQW+DQGOHU�[�\�ZLGWK�KHLJKWîë (YHQW+DQGOHUðß� í ��ç�ô�ß� �ìèã ªä�´ó ò�ß� �ÓîÔ¼äß� â³� îë DUUD\��� �ô£��ä��Øß� æã �ã �®¼èË áª¨�´äß� ��¨ó �ãªèË �ã�ç®�ß� êôß� ê�î�ó ODEHO
��ì�îäß� ®ã�íû�SULQW��KDQGOH�H[W�´VHOHFW�VWULQJ³æË ���Ë ®¼èÌß� �¬ë ÞÌ� æÜäó í �ä��Øß� æã VWULQJ ðä´äß� ®¼èÌß� �ô�§�� áîØó�®ôÐ�ãSULQW��KDQGOH�H[W�´VHOHFW�³�VWULQJ�

SULQW��KDQGOH�H[W�´VHOHFWLQGH[�,³®¼èË Ýí� å� �ô£�� , ©ªÌß� ®ôÐ�äß� ñí�´ó êß LQGH[ðß� â× ñ¬ß� ®¼èÌß� �ô�§�� áîØó��¬Üë í � îë òç��ß� ®¼èÌß� í � òë êß LQGH[ �Ô» �ä��Øß� òÓ
SULQW��KDQGOH�H[W�´VHOHFWLRQ"�6HOHFWHG�³�áª¨�´äß� é��§� ñ¬ß� òÌÄØäß� ºèß� 6HOHFWHG� ®ôÐ�äß� Þä¤ô³
SULQW��KDQGOH�H[W�´VHOHFWLRQLQGH["�LQGH[³���¨äß� ®¼èÌàß LQGH[ðß� â× ðß� ®ô¸� ò�ß� �äôØß� LQGH[ ®ôÐ�äß� Þä¤ô³
3ULQW��KDQGOH�H[W�´UHORDG´òÓ ®ôôÐ� Þ¼£ �ß�£ òÓ OLVWER[ âÜ¤�ß� ®¼èË Þ§�© �ÓîÔ¼äß� ®»�èË Þôä¤� �©�Ë���ÓîÔ¼äß� ®»�èË
SULQW��KDQGOH�H[W�´VLQJOHFOLFNVHOHFW³�»�¨ß� í OLVWER[ æóîÜ� �Ðô» òÓ ©î�îäß� ODEHOðß� ðß� ê�î�ß� ðß� ñ©�� �àä ß� é¬ëÂÐÀó �ãªèË��OLVWER[ æóîÜ� �Ðô» �´£ (YHQW+DQGOHU îëí ®¼èÌß� �ô�§� �ª¤�GRXEOH òë ò�ß� í �ô¿�®�Óû� �ß�¤ß� æã Ýª� �ª£�í �®ã ��Ôàß ®´óû� °ß� áª¨�´äß���OLVWER[ �ä��Øß� æã ©�®äß� ®¼èÌß� �ô�§û ��Ôàß ®´óû� °àß �í©°äß� ®Øèß� ñ� FOLFN
FRPERER[�
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�ô�§û� ü�ã �ìèã �®ô�Û �û�äÌ�³� êß í OLVWER[ âÜ¤�ß� ®¼èË ê�¸ó âÜ¤� ®¼èË îëíæË ��ãîàÌã îìÇ ðß� ñ©�� ü�ã í �ôÌÄØã �ÓîÔ¼ã ®»�èË æã �Ëîä ã Ýü§ æãÝü§ æã ��ç�ô�ß� ªË�î× Êã Þã�Ì�ß� æË áª¨�´ó �¬ëí ü�ã WH[WHGLWRU òÓ ®¼èÌß� Úß«�¬Ó�îèß� Êã Þã�Ì�ß� Êã ��Ôàäß� Êã Þã�Ì�ß� �ã©&RPERER[��KDQGOH�H[W�DUUD\����(YHQW+DQGOHU�[�\�ZLGWK�KHLJKW��ôÌÄØã �ÓîÔ¼ã æã ®»�èÌß� ªä�´óí��ì�îäß� ®ã�íû�SULQW��KDQGOH�H[W�´�VWULQJ´ñ¬ß� òÌÄØäß� ºèß� ðß� FRPERER[ ðß� �ä��× æã �ôß�£ ��¨äß� ®¼èÌß� ®ôôÐ�� áîØó�éüË� �Ðô¼ß� òÓ ����°ã®ß� ªÌ� ò��ó
3ULQW��KDQGOH�H[W�´FRQWHQWV"�VWULQJ�´�®¼èÌß� �¬ë æã �ôß�£ ��¨äß� ºèß� Þä¤ô³ VWULQJ� ®ôÐ�äß�

��OLVWER[ðß� Êã �ì��¸�ã òìÓ ®ã�íû� �ôØ� �ã�
ÞäÌ�´� �¬ìßí ®»�èÌß� é¬ë ��Ô» ¾Ì�� âÜ¤�� å� ªó®� ª× å�ô£û� ¾Ì� òÓ��VW\OHELWVðß�VW\OHELWV��KDQGOH�H[W�DGGELWV�UHPRYHELWV�H[WHQGHGDGGELWV�H[WHQGHGUHPRYHELWV

�ê��Ô» ®ôôÐ� ©�®äß� ®¼èÌàß �KDQGOH��¾�Øäß� Þ�ä� �KDQGOH�H[Wðß� �ô£�Ó�¿� �©� �«� í éüË� �Ðô¼ß� òÓ DGGELWV å�Üäß� ðß� �ìÔôÀ�Ó �Ô» �Ó�¿� �©� �«�íUHPRYHELWVðß� �ã���RU �äàÜß�� ¾Ì�ß� �ìÀÌ� æË �ßî¼Ôã åîÜ� å� � ôÓ �Ô» æã ®�Û��ãª¨�³� ò�ß� ¬Ó�îèàß òìÓ �ôØ�ß� �ã� í��¬Ó�èß� æã �ìÓ¬£ ©�®äß� ��Ô¼ß� òë¬Ó�îèß� å÷ ÞÀÓ� îìÓ � �äôØß� �èÌ¿í îß êç� ªØ�Ë� í �ìèóîÜ� òÓ H[WHQGHGVW\OHVðß���H[WHQGHGVW\OH Éîèß� æã �´ôß �ì�¸èç ò�ß�
:,1'2:�$1'�&21752/�67</(�&2167$176ZLQGRZ�VW\OHV���VRPH�DOVR�ZRUN�IRU�FRQWUROV�B:6B%25'(5��������&UHDWHV�D�ZLQGRZ�WKDW�KDV�D�WKLQ�OLQH�ERUGHU�B:6B&$37,21������ &UHDWHV�D�ZLQGRZ�WKDW�KDV�D�WLWOH�EDU��LQFOXGHV�WKH:6B%25'(5�VW\OH��B:6B+6&52//�������&UHDWHV�D�ZLQGRZ�WKDW�KDV�D�KRUL]RQWDO�VFUROO�EDU�B:6B0$;,0,=(���� &UHDWHV�D�ZLQGRZ�WKDW�LV�LQLWLDOO\�PD[LPL]HG�B:6B0$;,0,=(%2;����� &UHDWHV�D�ZLQGRZ�WKDW�KDV�D�0D[LPL]H�EXWWRQ�B:6B0,1,0,=(���� &UHDWHV�D�ZLQGRZ�WKDW�LV�LQLWLDOO\�PLQLPL]HG��6DPH�DVWKH�:6B,&21,&��VW\OH�
B:6B0,1,0,=(%2;������ &UHDWHV�D�ZLQGRZ�WKDW�KDV�D�0LQLPL]H�EXWWRQ�B:6B96&52//��������&UHDWHV�D�ZLQGRZ�WKDW�KDV�D�YHUWLFDO�VFUROO�EDU�
EXWWRQ�VW\OHV�B%6B/()7������ /HIW�MXVWLILHV�WKH�WH[W�LQ�WKH�EXWWRQ�UHFWDQJOH�B%6B5,*+7��������5LJKW�MXVWLILHV�WH[W�LQ�WKH�EXWWRQ�UHFWDQJOH�



www.manaraa.com

B%6B5,*+7%87721��������3RVLWLRQV�D�UDGLR�EXWWRQ
V�FLUFOH�RU�D�FKHFN�ER[
VVTXDUH�RQ�WKH�ULJKW��VLGH�RI�WKH�EXWWRQ�UHFWDQJOH�
HGLWER[��WH[WER[��VW\OHV�B(6B&(17(5����� &HQWHUV�WH[W�LQ�D�PXOWLOLQH�HGLW�FRQWURO�
B(6B3$66:25'��������'LVSOD\V�DQ�DVWHULVN����IRU�HDFK�FKDUDFWHU�W\SHG�LQWRWKH�HGLW�FRQWURO�B(6B5,*+7������� 5LJKW�DOLJQV�WH[W�LQ�D�PXOWLOLQH�HGLW�FRQWURO�
OLVWER[�VW\OHV�B/%6B08/7,&2/801��������6SHFLILHV�D�PXOWLFROXPQ�OLVW�ER[�WKDW�LV�VFUROOHGKRUL]RQWDOO\�B/%6B6257��������� 6RUWV�VWULQJV�LQ�WKH�OLVW�ER[�DOSKDEHWLFDOO\�
VWDWLFWH[W�VW\OHV�B66B&(17(5������� 6SHFLILHV�D�VLPSOH�UHFWDQJOH�DQG�FHQWHUV�WKH�WH[W�LQ�WKHUHFWDQJOH�B66B5,*+7��������6SHFLILHV�D�VLPSOH�UHFWDQJOH�DQG�ULJKW�DOLJQV�WKH�JLYHQ�WH[WLQ�WKH�UHFWDQJOH�
���Ðàß� é¬ë Êã ÖÓ®äß� KHOSðß� Òàã òÓ ©î�îã �ã�ç®�ß���®ãû� �¬ë ðàË �ã�ç®� �¬ëíVW\OHELWV��PDLQ�SZ��B(6B3$66:25'��B(6B$87296&52//�RUB(6B08/7,/,1(������WH[WER[��PDLQ�SZ�����������������


KHUH�LV�RQH�ULJKW�MXVWLILHG��DQG�ZH�XVH�D�KDQGOH�YDULDEOHMXVW+DQGOH�� ���PDLQ�UMXVW�VW\OHELWV��MXVW+DQGOH���B(6B5,*+7���������WH[WER[��PDLQ�UMXVW�����������������

KHUH
V�DQ�H[DPSOH�RI�WZLGGOLQJ�VW\OH�ELWV�IRU�D�ZLQGRZVW\OHELWV��PDLQ��B:6B6<60(18��B:6B32383��B:6B(;B&217(;7+(/3���RSHQ��67</(%,76�GHPR��IRU�ZLQGRZBSRSXS�DV��PDLQ
�PDLQ�SZ��SOHDVH��PDLQ�UMXVW��RQ�WKH�ULJKW�ZDLW

�Öó®Ã æË �¬Ó�èß� �ôÔà§ åîß �ô�§� æÜäó%DFNJURXQG&RORU� FRORU� åîàß� Þ�äó ®ôÐ�ã FRORU� �ô£%DFNJURXQG&RORU� ´JUHHQ´ IRUHJURXQGðß� åîß �ô�§� æÜäó í)RUHJURXQG&RORU� FRORU�®ôôÐ�ß� åîÜô³ �ìç�îß� ®ôôÐ� ©�®äß� �¬Ó�èß� ¢�Ó Þ�× æô�àä ß� æô��ë ����Û �ä� �«�ÞÛ �ôÔà§ åîß å�Ó �¬Ó�èß� ¢�Ó ªÌ� æô�àä ß� æô��ë ���Û �«� �ã����¬Ó�èàß ÂØÓ å�îßû��
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åîß í %DFNJURXQG&RORU� òÓ ©î�îäß� åîàß� ²Ôç åîÜô³ �¬Ó�èß� í âÜ¤�ß� ®»�èË��)RUHJURXQG&RORU� òÓ �©î�îäß� ����Üß� åîß ²Ôç åîÜ�³ ����Üß��âÜ¤�ß� ®»�èË ¾Ì� å�îß� ®ôÐ� å� æÜäó Úß¬Û7H[WER[&RORU�&RPERER[&RORU�/LVWER[&RORU�7H[WHGLWRU&RORU�
í� �ã åîß �ô�§� Þ�ã GLDORJ�ER[HV �î¤ß� Öó©�è» ¾Ì� ðß� Ú ã�®� òÓ ���¤� ª×é¬ë Êã � ãªäß� �î¤ß� Öó©�è» æã �®ô�Û �Ëîä ã ª�î� Úß« �¼�§û í��ã Òàã �ô�§���Ðàß�FRORU�GLDORJ� �å�îßû� ½®Ì� �¬Ó�ç æã åîß �ô�§� ¢ô�óFRORUGLDORJ�FRORU��FKRVHQ�åîàß� �ã� 5*% �äô× åîÜó ª×í �ôß�£ ��¨äß� åîàß� ðàË Ýªó òÌÄØã ®ôÐ�ã FRORU� �ô£��FKRVHQ� ®ôÐ�äß� òÓ ê�äô× å°¨�´Ó é��¨�³ ñ¬ß�

FRQILUP� QR í� \HVð� áª¨�´äß� �ô ó í �ã �· æË Ý��´àß ÞäÌ�´óFRQILUP�VWULQJ�YDU�å°¨ô³ áª¨�´äß� �ô�§� í áª¨�´äß� ðàË ê£®Ã ©�®äß� Ý��´ß� îë VWULQJ �ô£��YDU� ®ôÐ�äß� òÓ
ILOHGLDORJ� ���Ôàäß� �ô�§û áª¨�´ó)LOHGLDORJ�WLWOH��WHPSODWHVWULQJ��YDU�®ô¸ó òÌÄØã ®ôÐ�ã WHPSODWHVWULQJ� í�Òàäß� �ô�§� �¬Ó�ç å�îèË åîÜô³ WLWOH� �ô£©�ª�ãû�� ��Ôàäß� ÞÛ ñ� ³�W[W´ ü�ã �¬Ó�èß� òÓ ê¿®Ë ªó®� ��Ôàäß� æã Éîç ñ� ðß�ñ� á�ª¨�³� ÚèÜäó í��¬Ó�èß� æã ��¨äß� Òàäß� â³� í �´ã Þä¤ó YDU� í �W[W�îÛ¬äß� ��®ôÐ�äß� ÞäÌ�´� å� ½í®Ôäß� æã ²ôß ñ� Îô¼ß� é¬ë Êã �ôÌÄØã ��®ôÐ�ã�éüË� �Ðô¼ß� òÓ
)RQWGLDORJ� �Â¨ß� ��Ô» í Â¨ß� Éîç �ô�§û)RQWGLDORJ�IRQWVSHF�IRQWVSHFYDU���¨äß� Â¨ß� í ³FRULHUBQHZ��� LWDOLF´ Þ�ã ê��Ô» í IRQWðß� â³� îë IRQWVSHF �ô£��IRQWVSHFYDU� ®ôÐ�äß� òÓ ê��Ô» Êã å°¨ô³
QRWLFH� �áª¨�´äß� êô�è�ß �·�¸ß� ðàË �ã �ß�³ ½®Ìß1RWLFH�VWULQJ�Þ�äó í ±���×û� ��ãüË æô� ©î�îã òÌÄØã ºç í� òÌÄØã ®ôÐ�ã �ã� VWULQJ� �ô£�áª¨�´äß� ðàË �ì¿®Ë ©�®äß� �ß�³®ß� ��óî�¤ã
3ULQWHUGLDORJ�
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�ìÌ�Ã ©�®äß� ¦´èß� ©ªË �ô�§�Û ï®§û� ��Ô¼ß� æã ©ªË í �Ì��Äß� �ô�§� �¬Ó�ç ½®Ìß��35,17(5',$/2* ®ãû� áª¨�³� �¬Ó�èß� é¬ë ½®Ìß35,17(5',$/2*��®ôÐ�ã ��ü� Ù�èë �ß�¤ß� é¬ë òÓ��Ú�³�è� ò�ß� ���ô�§û� �ìèã ®�§� �¬Ó�ç ®ìÈ�³â³� îëí 3ULQWHU1DPH� òë �¬Ó�èß� æã �ì�®�§� ò�ß� âôØß�� ÆÔ�¤�³ JOREDO Éîç æã��3ULQW&RSLHV í 3ULQW&ROODWH í �Ì��Äß�å� æÜäó 3ULQWHU)RQW� ðä´ó ®ôÐ�ã Ù�èë �Ë��Äß� òÓ áª¨�´äß� Â¨ß� �ô�§ûí�Þ�ã ê��Ô» í ©�®äß� Â¨ß� â³� �äô× êôÄÌ�³FRULHUBQHZ��� EROG´
SURPSW��èë ����û� í ����û�� áª¨�´äß� áîØó í Ý��³ ½®Ì� å� �¬Ó�èß� é¬ë Ýü§ æã ÚèÜäó��ôÌÄØã ¹î¼ç ����Û æÜäó Þ� QR í \HV ÂØÓ åîÜ� æßSURPSW�TXHVWLRQ��YDU��ì��Üô³ ò�ß� ����û� í áª¨�´äß� ðàË ê£®Ã ©�®äß� Ý��´ß� Þ�äó TXHVWLRQ� �ô£LQSXW ���Ë ê�¸� �¬Ó�èß� é¬ë å� ñ���YDU� ®ôÐ�äß� òÓ å°¨�³ áª¨�´äß���ã �· æË Ý��´ß� òÓ �ãª¨�´äß�

êßü§ æã æÜäó �Ðàß� é¬ë Êã ÖÓ®äß� KHOSðß� Òàã òÓ é©� ó� æÜäó �ã�ç®� Ù�èëí�ã�ç®�ß� �¬ë í ¬Ó�îèß� âôä¼� æã ª£�í ®Ä³ ����Û åí© ��Ôß� Öó®Ã æË ¬Ó�îèß� âôä¼�ªË�´ô³ �ã�ç®�ß� �¬ë í��Ðàß� é¬ë ®¤ã ðß� ê§�´è�³� ÚèÜäó �ã�ç®� æóîÜ�� áîØó�IUHHIRUP �ã�ç®�ß� �¬ë ðä´óí �ë®»�èË í ¬Ó�îèß� æóîÜ� òÓ

��'//��'\QDPLF�/LQNLQJ�/LEUDULHV �ôÜôã�èóªß� Â�®ß� ����Üã Êã Þã�Ì�ß�
ñ���*UDSKLFDO�8VHU�,QWHUIDFH �ôãî³��ì��î��°ôä�ó�êË�îç���Ó�Ü��:LQGRZV á�Èç�å�é¬ë�ñî¤ó�ñ¬ß��í êàÐ¸��ñ¬ß���ã�ç®�ß��å��í��ë®ôÏ�í ¹î¼ç�Öó©�è»�í �¯��©î�íé¬ë�áª¨�´��¬Ó�îç��ªË�ÞôÐ¸��ªèË�®���óû�:LQGRZV á�Èç�í �Ë®´��ÞäÌó�®»�èÌß�ÞÛ�â³®��áîØôß��ã�ç®�ß��æã�ÊÄØã�ñî¤���¬Ó�ç�ÞÛ��ç�Û�îß�êç���èë��®ÜÔß��í�®»�èÌß�á�Èç�Ò×í�ðß��ñ©�ó�Úß¬Ó��¬Ó�îç��ªË�Ù�èë��ç�Û��ä�í��®»�èÌß��é¬ë�æã�®¼èËï�î�£��í 6\VWHP�5HVRXUFHV á�Èèß��©�îã�Ùüì�³����´��ÞäÌß��æË�:LQGRZVÞÛ�ðàË ®»�èÌß��â³��â³®ß��� ô�ç���ãîàÌäß��æã�®ô�Üß��ðàË�5DP� ��×�äß���®Û�¬ß�'\QDPLF ðß �¼�§��òëí�'//ðß����Ôàã��®ìÇ��àÜ¸äß��é¬ë�Þ¤ßí�Úß¬ß���¬Ó�çÒà�¨ó�ª×�)XQFWLRQV Ý�í© ðàË�ñî�¤ó���Ôàäß��é¬ë�æã�Òàã�ÞÛí��/LQNLQJ�/LEUDU\�ä���ã�®�ß��æã�ï�°���òë�Ý�íªß��é¬ë�í�®§û�Òàã�æã��ìÔ��Ç�í Òà�¨��í �ë©ªË�ìèã�í ®»�èÌß��â³®ß�áª¨�´ó��ã �ìèäÓ��ã��Øó®Ä���®Ô¸ã�òë�í �Ø��³��ì����Û¬Ó�îèß��òÓ�®ìÈ��ò�ß��æóí�èÌß��®ôôÐ�Û�:LQGRZV òàôÐ¸�ß��á�Èèß���âÜ¤�àß�áª¨�´ó�ã*UDSKLFDO �ôãî³��ì��í�áª¨�´ó��ã�ç®�ß���¬ëí��ã��ã�ç®������Û�ªèÌÓ��¬ìßí��ë®ôÏ�í���´ã�í æóí�èË�Ê¿î��&RPSLOHUðß��áîØô³��êß�&RPSLOLQJ ÞäË ªÌ�í�,QWHUIDFH��Ôàã�åîÜ��å��� ó�Úß¬ß��ã�ç®�ß��òÓ��ìß��Ì���ß��Ý�íªß���èãª¨�³��ò�ß��'//ðß����Ôàãª�î��:LQGRZV á�Èç�òÓ�í�ò´ô�®ß���ã�ç®�ß��Êã�É¯î��ñ��Ñ¬¤��û í �©î�îã�'//ðß���F�?ZLQGRZV?V\VWHP �´äß��òÓ���Ôàäß��é¬ë�æã��Ëîä ã
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é¬ëí���ß�ªàß��ë®ó®ä��ªó®��ò�ß��âôØß��òëí���SDUDPHWHUV ðß�����¤��Ý�íªß��é¬ë�å�æóîà�ß��èôÌã�Ý�í©�Ù�èë�ü�ã����îàÄäß���äìäß��Ý�äÛû��ß�ªß���ì���¤��SDUDPHWHUVðß�ªó®ç�ñ¬ß��åîàß��Þ�äó��ã�®ôÐ�ã�ªôÛ��ß���åîÜô³��èë�ò´ô�®ß��SDUDPHWHUðß����·�¸ß���î³�¤ß��òÓ�Þ¼¤���ôàäË�ÞÛí��$3, �ß�©�ÞÜÓ�Úß«�ðß���Ó�¿��ê���·�¸ß��æóîà�æË ���Ë�åîÜ��ª×�òë�í UHWXUQHG�YDOXH �ª��Ìß���äôØß��ðä´���ã��äô×��ìèã�©îÌ�áª¨�´��òëí�*HW3L[HO òë��ß�©�Ù�èë�ü�ã��®§��©ªË�ñ��í��� í��� åîÜó�ª×��ã�©ªË�¬ë�æã�âëû��æÜß�í ��®ôÐ�ã��ªË�ðß�����¤��í �·�¸ß��ðàË��èôÌã��ÄØç�åîß��Ó®ÌäßðàË �ã�ò��ª£��òÓ��ÄØèß��åîß�Þ�äó�åîàß���¬ë�í��ã�åîß�òë �ìèã��ª��Ìß���äôØß��å�,QWHJHU Éîç�æã�åîÜ��ª×��ß�ªàß��ë®äç�ò�ß����®ôÐ�äß��å����¬ë�ðß���Ó�¿���·�¸ß�í ����� æã�®�Û��í��Þ×��©�ªË���ìç��ªØ�Ë����®ô�Û�©�ªË��ñ��/RQJ í���¤ô¤»�©�ªË��ñ�¹î¼ç�æË����Ë�òë�SDUDPHWHUVðß��åîÜ� ª×�í����������� æã�®�Û���ìç��ªØ�Ë�í ORQJðß��í SWUðß��é¬ëí��SWU�ð� /LEHUW\�%DVLF �Ðß�òÓ�Þ�ä�í��VWULQJV���ôÌÄØãí��ß�ªß��ðß���ë®ó®ä��©�®äß����ç�ô�ß��É�îç���ìç��ñ��W\SHVðß��ðä´���ë®ôÏ�í LQWHJHUðß���/LEHUW\�EDVLF �Ðß�Êã��ìã�ª¨�³��æÜäó�ò�ß��W\SHVðß����ä��×�é¬ë7<3(6
GRXEOH��� �D�GRXEOH�IORDWLQJ�SRLQW�XORQJ���� �� E\WHV��XQVLJQHG�ORQJ�LQWHJHU�ORQJ��� �� E\WHV��VLJQHG�ORQJ�LQWHJHU�VKRUW��� �� E\WHV��VLJQHG�VKRUW�LQWHJHU�XVKRUW��ZRUG�� �� E\WHV��XQVLJQHG�VKRUW�LQWHJHU�SWU���� �� E\WHV��ORQJ�SRLQWHU��IRU�SDVVLQJ�VWULQJV�VWUXFW� �� E\WHV��ORQJ�SRLQWHU��IRU�SDVVLQJ�VWUXFWV�YRLG��QRQH�� �D�UHWXUQ�W\SH�RQO\��XVHG�ZKHQ�D�IXQFWLRQ�GRHVQ
WUHWXUQ�D�YDOXH�
ERROHDQ�� �WUXH�IDOVH�H[SUHVVLRQ���Ø£û��ì£®¸è³�ò�ß��í VWUXFW� �àä ß��Êã�áª¨�´��é¬ëíòë�é¬ë�å���ô£�XQVLJQHG í VLJQHG Þ�ã���¤àÄ¼äß��¾Ì��Æ£ü��éüË���ä��Øß��òÓâôØß��Ý��Ø�³��ÊôÄ�´ó�êç���è¿®�Ó��í LQWHJHU ®ôÐ�äß���ç¬§��îß��ô£�©�ªËû��æã�É�îç�XQVLJQHG Éîç�æã�îë�®ôÐ�äß���¬ë��ß�¤ß��é¬ë�òÔÓ���üûùùù±�ðß��üûùùù æãé¬ë�òÔÓ�VLJQHG�LQWHJHUðß���ã����ß�³�í�����îã��ã����·��Þä¤ó�LQWHJHU ñ��LQWHJHU�ÂØÓ����îäß����·û���©�ªËû��ñ������� ðß��� æã�ê�äô×�ª�ä�³��ß�¤ß�ñ¬ß��®ôÐ�äß��åîÜô³��ß�¤ß��é¬ë�òÓ�í��ã��äô×��èß�Ê�®�û�ª×��èôÌã�Ý�í© Ù�èëÞ�Ø���ERROHDQðß��Éîç�æã���®ôÐ�äß���ã���YRLG Éîç�æã�îë��ª��Ìß���äôØß��Þ�Ø�´ô³áªË�ðß��®ô¸ó�IDOVH í �ß�ªß��ÖØ¤��ðß��®ô¸ó�WUXH �ô£��IDOVH í��WUXH �ã��æô�äô×��ß�ªß��ÖØ¤�îÝ�íªß��é¬ë�ðàË�Ýî¼¤ß���ôÔôÛYLVXDO �ã�®���Ëîä ã�Êã�ÖÓ®ã��ã�ç®��ª�îó��¬ìß�©ªÌß���àôà×��´ôß�Ý�íªß��é¬ë$3,�WH[W ðä´ó��ã�ç®�ß���¬ëí���ë®ôÏí YLVXDO�EDVLF í YLVXDO�F�� Þä¸óí��VWXGLR'//ðß��Òàã�í �ß�ªß����çîÜã�ðàË�Ýî¼¤ß��í �ß�ªß��â³������Û�æÜäó��ô£��YLHZHU�êôß��òä�è��ñ¬ß�



www.manaraa.com

îë��ã�ç®�ß���¬ë�Êã�ÖÓ®ã�Òàã�ª �í��$3,�WH[W�YLHZHU �ã�ç®�ß�îë�éüË��ÞÜ¸ß���¨��å��æÜäóí�Òàäß���¬ë�æã�Ý�íªß��é¬ë��ã�ç®�ß���¬ë�ªä�´ó��ô£�:,1��$3,�7;7ªó®��ò�ß���ß�ªàß�ðßíû��Ñí®¤ß������Û�æÜäóí��2SHQ â� )LOH �ä��×�æã�Òàäß���¬ëí $YDLODEOH�,WHPV òç��ß��ÞØ¤ß��æã��ß�ªß���ô�§��æÜäóí�Ýíû��ÞØ¤ß��òÓ��ìã�ª¨�³��Ðß�Êã�áª¨�´ó�¢ó®¼�ß���¬ëí��ß�ªß��é¬ì��¹�¨ß��¢ó®¼�ß��í��'HFODUDWLRQðß��®ìÈô³��Ø£û�/LEHUW\�%DVLF �Ðß�â�üôß�êàóî¤���ôÔôÛ�âàÌ�è³�í ÂØÓ�9LVXDO�%DVLF�ß�©�òëí�VQGSOD\VRXQG �ß�ªàß�Ê����îëí�¢ó®¼�ß���¬ë���çîÜã�¡®¸ç�å��æÜäóí��ã��î»�ÞôÐ¸�ß3XEOLF�'HFODUH�)XQFWLRQ�VQG3OD\6RXQG /LE��ZLQPP�GOO��$OLDV�VQG3OD\6RXQG$���%\9DO�OSV]6RXQG1DPH�$V�6WULQJ��%\9DO�X)ODJV�$V/RQJ��$V�/RQJ
ê�¤��ñ¬ß��ºèß��îë� /LEHUW\�%DVLF �Ðß�Êã�êàäÌ�´èß�¢ó®¼�ß���¬ë�æã��èäìó��ã�å�ªä�´��ñ¬ß��Òàäß��å��ðß��®ô¸ó�ZLQPP�GOO Ýíû��ºèß�Ó�éüË���Ðô¼ß��òÓ�ÂØÓ�Â§â³û��Þä¤ó�ñ¬ß���IROGHU��ªà ã�òÓ�©î�îäß��í ZLQPP�GOO Òàäß��îë��ß�ªß��é¬ë�êèãVQG3OD\6RXQG$ îë�í òç��ß��ºèß���ã���ZLQGRZV ªà äß��æä¿�©î�îäß��í V\VWHPí���®ô�Üß��Ñí®¤ß��á�ª¨�³����Ë�®ã�� ó�í �ìôËª�´��ò�ß���ß�ªß��â³��ðß��®ô¸ôÓîëí��ß��ß��ºèß���ã��FDVH�VHQVLWLYH òìÓ��Ðô¼ß��é¬ë�òÓ��©î�îäß���®ôÐ¼ß�%\9DO�OSV]6RXQG1DPH�$V�6WULQJ��%\9DO�X)ODJV�$V�/RQJ�í )XQFWLRQVðß��Éî¿îã�òÓ�Úß«��³©�ª×�í ��®ôÐ�äß��®ó®ä��Éîç�òèÌ��%\9DO �äàÜÓ��SDVVLQJ�E\�YDOXH îë�E\YDO ðèÌã
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Þ�Ø�ó�ñ��VWULQJ Éîèß��æã�îë�í �ß�ªß��òÓ�Ýíû��®ôÐ�äß��Þ�äôÓ OSV]6RXQG1DPH �ã�®§û��®ôÐ�äß���ã�� $V�6WULQJ �àä ß��æã�¢¿�í��¬ë�í�ÂØÓ��ôÌÄØã���®ôÐ�ã�í��¹î¼çÞ�äó�îë�í ¢ó®¼�ß���ó�ìç�òÓ�$V�/RQJ �àä��Ù�èë�í��Øó®Äß��²Ôè��ê�Ó®Ìã�æÜäôÓ��ß�ªß��é¬ë Ý�äÌ�³��æã��ª��Ìß���äôØß���ôËîçí $V�YRLG åîÜ� ªØÓ�ï®§��ðß���ß�©�æã�®ôÐ���å��æÜäó�$V�ORQJ í��$V�VWULQJ �àä ß��å��åîÜ� ªØÓ�������$V ªÌ����äàÜß�XORQJ�ORQJ�VKRUW�XVKRUW�ZRUG�SWU�VWULQJ�YRLG�ERROHDQðä´����®ôÐ�äß��æã�ï®§��É�îç��åîÜ�Ó�$V ªÌ���ï����«����äàÜß��é¬ë�®ôÏ��ã�å��é�èÌã��¬ìÓ�FRQVW �äàÜß��$V �äàÛ�ªÌ��ï����«���ã���Ø£û��ì£®·�â�ô³í�VWUXFWXUHV¯� çû�ê´Ôç�:LQGRZV á�Èç�êàäÌ�´ó������îë�FRQVWDQWðß��í��ã�FRQVWDQW Ù�èë�¬ë�òÓí�$3,ðß��Ý�í© Êôä��¡®¸ó�Ê×îã�Ù�èë�±ªß���¬ë��ó�ìç�òÓ�í �èôÌã�Ò��ÇíFRQVWDQWV Ý�íªß��ÞÜß�²ôß�í��ëªó®��ò�ß���ß�ªàß�FRQVWDQWVðß��ÞÜß��£®·�ª ��Ê×îäß�Ý�äË���áîØ��ò�ß��Ý�íªß��åîÜ��ã���ß�Ï�í�ÂØÓ��Ô¼ß��é¬ë�êß��ìÀÌ��Þ���VWUXFWXUHV í����®ôÐ�äß��æã�É�îçû��é¬ë����¤��ò�ß��òë��ªØÌãí��KDQGOHðß��ðß�����¤���ß�ªß��å��òèÌó��¬ìÓ�KZQG �äàÜß��$V �äàÜß��ªÌ��ï����«���ã��ìãª¨�´ó��èôÌã�á�×���Ã�´���òìÓ�¾��Øäß��òë��ã��ã��é®ôÏ�í���¬Ó�èàß ¾�Øäß�á�Èèß��¬Ó�îç�ÂØÓ��´ôß��ìç��¬Ó�îèß���ª¼×��í ¬Ó�îèß��°ôôä��í �Ó®Ìäß�:LQGRZV á�Èèß��ª�í��«���ã���ì��¹�§�KDQGOH â× Úà�ä���¬Ó�èß��Þ§�©���©��ÞÛ�ð�£�Þ��:LQGRZVâ�ó�í ®ôÐ�äß���¬ë�ðß��Ý�íªß��¾Ì�����¤��í GHYLFH�FRQWH[Wðß��ðàË Ýªó��¬ìÓ�KGF��*HW'& �ß�ªß��Öó®Ã�æË��¬Ó�ç�ñ÷�KZQGðß��æã�KGFðß����®¨�³��ì��¹�¨ß��FODVVðß���Ó®Ìã�Ýü§�æã�ZLQGRZVðß��òÓ��¬Ó�ç�ÞÜß�KZQG �Ó®Ìã�æÜäó�íðß�����¤��ò�ß��í )LQG:LQGRZ �ß�ªß��Ýü§�æã��¬Ó�ç�ñ÷�KZQG �Ó®Ìã�â�ó��ô£Êã�ÖÓ®äß��6S\�� �ã�ç®��Ýü§�æã�FODVVðß��â³��ðàË�Ýî¼¤ß��â�ó�í FODVVðß��â³��òß��ß�Û�ÞäÌ�´óí�9LVXDO�VWXGLR
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��ôß��ß���¬Ó�èß��®ìÈ�Ó�6S\ �ä��Øß��æã�ILQG�ZLQGRZ �ô�§��â�ó��ô£

æÜäó�¢ô¿î�àß�®ä£û��åîàß���Ê�®äß���Á�¤äß��í �£í®äß��ê�¸ó�ñ¬ß��ÞÜ¸ß��Æ£û�¬Ó�èß��ðß��ÞÜ¸ß��Ýî»í�©® ä��í ��Ôß��Öó®Ã�æË��¬Ó�ç�ñ��ðß��ÞÜ¸ß���¬ë��¤³ºèß��ñ��FDSWLRQ òë���ãîàÌäß���¬ë�í éüË���¬Ó�èß��òÓ��¬Ó�èß��æË���ãîàÌã�®ìÈ�³ñ��åîÜ� ª×��¬Ó�èß����¬Ó�èß��Éîç�Þ�äó�â×�í��â³��îëí�&ODVV í �¬Ó�èß��òÓ�©î�îäß����ë®ôÏ�í &RPER%R[ �ä��í 7H[W%R[ �ä�®Ó�âÜ¤�ß��®»�èË�æã�®¼èË��'//ðß� ��Ôàã á�ª¨�³û ��îÄ§ Ù�èëí
��'//ðß� Òàã ¢�Ó�ú���îàÄäß� �ß�ªß� ï�Ëª�³��û��'//ðß� Òàã ÖàÏ�ü
�'//ðß� Òàã ¢�Ó

RSHQ�³ILOHQDPH�GOO´ IRU�GOO�DV��KDQGOH
��ôß��ß� �Ðô¼ß�� Òàäß� æã �ß�ªß� ï�Ëª�³� â�óFDOOGOO��KDQGOH�´IXQFWLRQ´�SDUDPHWHU� DV�W\SH�SDUDPHWHU� DV�W\SH�U�DV�UHVXOWâ³� îë IXQFWLRQ í��'//ðß� Òàã �ì� ¢�Ó ò�ß� KDQGOHðß� ²Ôç òë KDQGOHðß� �ô£êç� ñ� �®ôÐ» í �®ô�Û Ñ®£� ©î�í ��Ë�®ã Êã ¢ô¤¼ß� ÞÜ¸ß�� ê����Û � ó í �ß�ªß�îë W\SHðß� í �ß�ªß� �SDUDPHWHUV����®ôÐ�ã ª£� îë SDUDPHWHU� í��FDVH�VHQVLWLYH�ß�ªß� ��®ôÐ�ã �¬ë òàóí��ORQJ Éîèß� æã ©ªË í� òÌÄØã ºç åîÜó ªØÓ êËîç�äôØß� Þ�Ø�´ôß ®ôÐ�ã Ù�èë åîÜó å� � ó �ß�ªß� ��®ôÐ�ã ����Û æã òì�è� �ãªèËí��ìàÛåîÜó�ã ��ß�Ïí Òà�¨ó ª× êËîçí éüË� �Ðô¼ß� òÓ U îë ®ôÐ�äß� �¬ë í �ß�ªß� æã �ª��Ìß���ORQJ Éîç æã ©ªË

��'//ðß� Òàã ÖàÏ â�
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FORVH��KDQGOH
«� ê×üÏ��û í Òàäß� ¢�Ó åíª� :LQGRZV á�Èè� �»�¨ß� '//ðß� ï�Ëª�³û �Øó®Ã ª�îó�òë KDQGOHVðß� é¬ëí �ì� �»�§ �KDQGOHV�¾��Øã /LEHUW\�%DVLF �ìß ÊÀ��XVHU���NHUQHO���JGL���ZLQPP�VKHOO���FRPGOJ���FRPFWO�� ��$3,ðß� Ý�íªß ¾��ØäÛ áª¨�´� �ô£Ý�í© �ªË ñî�¤ó Òàã ÞÛí �'// ©�ª�ãû�� :LQGRZV á�Èç òÓ ��Ôàã Ù�èë å� �ô£ò�ß� KDQGOHðß� Ý�äÌ�³� � ôÓ XVHU���H[H Òàäß� òÓ �ã �ß�© �ª��î� �«� �ô£���XVHU�� ðä´�
�¬ë �Ðô»í KZQG ®ãû� á�ª¨�³� � ó �¬Ó�èàß �KDQGOH��¾�Øã �äô× ðàË Ýî¼¤àß�òß��ß�Û ®ãû�K KZQG��KDQGOH��KDQGOH��¾�Øã òë �ª��Ìß� �äôØß� í K ®ôÐ�äß� òÓ �ª��Ìß� �ì�äô× å°¨� �ß�ªß� é¬ë�Ðô¼ß� òÓ æô³îØß� æô� �©î�îäß� KDQGOH �ã���:LQGRZV á�Èèàß ��´èß�� �¬Ó�èß���RSHQ �àä� òÓ �¬Ó�èàß ðÄÌ� ò�ß� òë éüË�

�VWUXFWXUHVðß� ï�¸ç���ôß��ß� �Ðô¼ß�� �ìÔó®Ì� æÜäôÓ VWUXFWXUHVðß� ¾Ì� ðß� ���¤� ª× $3,ðß� Ý�í© ¾Ì� òÓVWUXFW�QDPH�ILHOG� DV�W\SH�««««««�Ðô¼ß� Ýü§ æã Úß« æÜäó VWUXFWXUHðàß ILHOGV ïª£û êèôÌã âô× Ê¿í �©� �«�í��ôß��ß�QDPH�ILHOG��VWUXFW YDOXH��VWUXFWXUHðß� æã ILHOG� ÞØ¤ß� òÓ �ìÌ¿í ©�®äß� �äôØß� ñí�´� YDOXH �ô£
�ôÔôÛ�Þ�ä��òëí�$3,ðß��Ý�í© æã��Ôà�¨äß��É�îç��Þ�ä��ò�ß���à�ãû��¾Ì��é¬ë�ôÔôÛ�Ñ®Ì�³�æÜß�í Ý�íªß��é¬ë�âìÔ�û�ª×�ñ��VWUXFWXUHVðß��í FRQVWDQWV ðß��á�ª¨�³�æÜäôÓ�Ý�íªß��é¬ë�ÞäË�âìÔ��âß��«��í �Ôà�¨äß��Ý�íªß��òÓ����î�ß��í ��®ôÐ�äß��®ó®ä�ZZZ�DOODSL�QHW Ê×îäß��Öó®Ã�æË��èë��ã�®�ß��òÓ��àäÌ�´äß��Ý�íªß��±ª��å�Úß« ªÌ��æÜäôÓ��Ê×îäàß��ô´ô�®ß���¤Ô¼ß��æã�®´óû���ç� ß��æã�$3,�/LVW �ô�§�í��óª �û��Ñí®¤ß� �´£����®äß��Ý�íªß��æã��ß�©�ñ���ô�§���/LEHUW\�%DVLF �Ðß�Êã�ÖÓ®äß��KHOSðß��Òàã�òÓ��©î�îã��à�ãû��é¬ëí


&$//�����%$6�����0DNH�VRPH�$3,�FDOOV�WR�SOD\�ZDYH�ILOHV�DQG

G\QDPLFDOO\�UHVL]H�D�ZLQGRZ
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RSHQ��NHUQHO����IRU�GOO�DV��NHUQHO
RSHQ��XVHU����IRU�GOO�DV��XVHU
RSHQ��ZLQPP��IRU�GOO�DV��PP
RSHQ��0H��IRU�ZLQGRZ�DV��D:LQGRZ
SULQW�VWU��SOD\0RGH�
ZDYHILOH�� ��FKLPHV�ZDY�
SOD\0RGH� ��
FDOOGOO��PP���VQG3OD\6RXQG$���B
ZDYHILOH��DV�SWU�B
SOD\0RGH�DV�ORQJ�B
UHVXOW�DV�ORQJ

KQGO� �KZQG��D:LQGRZ�
IRU�[� ��� WR���� VWHS��
FDOOGOO��XVHU���0RYH:LQGRZ���B
KQGO�DV�XORQJ��B
�� DV�ORQJ��B
�� DV�ORQJ��B
[�DV�ORQJ��B
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[�DV�ORQJ��B
� DV�ORQJ��B
UHVXOW�DV�ERROHDQ

QH[W�[
LQSXW�U�
SURJQDPH�� ��QRWHSDG�H[H�
FRGH� �B6:B6+2:1$
QRWLFH�VWU��FRGH�
FDOOGOO��NHUQHO���:LQ([HF���B
SURJQDPH��DV�VWUXFW��B
FRGH�DV�XVKRUW��B
UHVXOW�DV�XVKRUW

SULQW�UHVXOW
FORVH��NHUQHO
LQSXW�U�

µ
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&$//�����%$6�����PDNH�YDULRXV�$3,�FDOOV�WR�SOD\

ZDYH�ILOHV� WUDFN

WKH�PRXVH�SRVLWLRQ��DQG�PRYH�D�ZLQGRZ�DURXQG
VWUXFW�SRLQW��[�DV�ORQJ��\�DV�ORQJ
RSHQ��NHUQHO����IRU�GOO�DV��NHUQHO
RSHQ��XVHU����IRU�GOO�DV��XVHU
RSHQ��0H��IRU�ZLQGRZ�DV��D:LQGRZ
KQGO� �KZQG��D:LQGRZ�
IRU�L� �� WR����
FDOOGOO��XVHU���*HW&XUVRU3RV���B
SRLQW�DV�VWUXFW��B
UHVXOW�DV�YRLG

[� �SRLQW�[�VWUXFW
\� �SRLQW�\�VWUXFW
FDOOGOO��XVHU���0RYH:LQGRZ���B
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KQGO�DV�XORQJ��B
[�DV�ORQJ��B
\�DV�ORQJ��B
��� DV�ORQJ��B
��� DV�ORQJ��B
� DV�ORQJ��B
UHVXOW�DV�ERROHDQ

QH[W�[
SURJQDPH�� ��QRWHSDG�H[H�FDOO�����EDV�
FRGH� �B6:B1250$/
QRWLFH�VWU��FRGH�
FDOOGOO��NHUQHO���:LQ([HF���B
SURJQDPH��DV�VWUXFW��B
FRGH�DV�ORQJ��B
UHVXOW�DV�ORQJ

SULQW�UHVXOW
FORVH��NHUQHO
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LQSXW�U�
µ
:,15(&7�%$6���VKRZ�KRZ�WR�JHW�ZLQGRZ�SRVLWLRQ�DQG�VL]H

DQG�GHPRQVWUDWH�KRZ�WR�XVH�WKH�VWUXFW�VWDWHPHQW
VWUXFW�ZLQ5HFW��BRUJ;�DV�ORQJ��BRUJ<�DV�ORQJ��BFUQU;�DV�ORQJ��BFUQU<�DV�ORQJ
RSHQ��WHVW�PH��IRU�ZLQGRZ�DV��ZLQ
RSHQ��XVHU���GOO��IRU�GOO�DV��XVHU
KQGO� ��KZQG��ZLQ�
FDOOGOO��XVHU���*HW:LQGRZ5HFW���BKQGO�DV�XORQJ��BZLQ5HFW�DV�VWUXFW��BUHVXOW�DV�ORQJ
SULQW��8SSHU�/HIW�[��\�RI�
WHVW�PH
���SULQW�ZLQ5HFW�RUJ;�VWUXFW��������ZLQ5HFW�RUJ<�VWUXFW
SULQWSULQW��/RZHU�5LJKW�[��\�RI�
WHVW�PH
���SULQW�ZLQ5HFW�FUQU;�VWUXFW��������ZLQ5HFW�FUQU<�VWUXFW
FORVH��XVHUFORVH��ZLQZDLW
HQG
®Ä´ß��âô´Ø� �ôç�Üã��ñ��/RJLFDO�/LQH�([WHQVLRQ ðä´���Ô»�/LEHUW\�EDVLF �Ðàß�ã�ç®�ß��æã�ï° ß���¬ë�òÓ��äÛ��B�°ã®ß����à¼Ôèã�îÄ³��ªË�ðß���ã�ç®�ß��æã�ª£�îß��éüË�VWUXFW�ZLQ5HFW��BRUJ;�DV�ORQJ��BRUJ<�DV�ORQJ��BFUQU;�DV�ORQJ��BFUQU<�DV�ORQJ
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�VSULWHVðß� Êã Þã�Ì�ß�í �ì� âÜ¤�� ò�ß� í ªÌ�ß� �ô��è�ß� ��Ìßû� ÞÛ òÓ �©î�îäß� ��ô¼¨¸ß� òë VSULWHVðß�é¬ë Êã Þã�Ì�ß� �ôÔôÛ ¡®· ±ªß� �¬ë òÓ â�ô³ í �ìèã ®§� â´Ø� �î³�¤ß� âÜ¤�óÒ×î�ó �¬ìÓ ��Ìßû� �©î� æË �ã���î³�¤ß� òÓ ªÌ�ß� �ô��è� ��Ìß ï�è� �ôÔôÛ â� Ý�Ü·û��ô£���Ìßû� òÓ �ìãª¨�´ó ò�ß� Ý�Ü·û� í �ªô ß� � ã®�ß� ðàË �ã®�äß� �ª× ðàË� ô�ç ªÌ�ß� �ô�ü� �ìç�Û í íª�� ªÌ�ß� �ô��è� ��Ìß� í ªÌ�ß� �ô��è� ��Ìß ñ� æóîÜ� æÜäóðàË êà�¤ó Ê×îã VSULWH ÞÜß í��ô¿�ó®ß� ����´¤ß� í Ý�Ü·û� ��³�ô× ¾Ì� ®ôôÐ�Ê×îã å� í�áî³®ß� Õíªè» í� áî³®ß� �¬Ó�ç òÓ �ã� VSULWHðß� Ê¿í â�ó í �·�¸ß�æã ï®´ôß� �ôàÌß� �ó�ìèß� òÓ åîÜó�ã ��ß�Ï ñ¬ß� í [�\ ò��ª£û�� Þ�ä�ó VSULWHðß�å� ª�û �Ðàß� é¬ë òÓ í�®ã�íû� ª£� Öó®Ã æË ÞÜ¸ß� °Û®ã òÓ êàÌ� æÜäó í ÞÜ¸ß�ÂØÓ ©î³û� í ¾ô�û� æôçîàß�� �î» Þ�äó �¬ë í PDVN ðä´ó �· VSULWHðàß åîÜóåîàß� í �·�¸ß� ðàË �ë®ìÈ� å� �Ðàß� é¬ìß ªó®� ò�ß� ÖÃ�èäß� ©î³û� åîàß� Þ�äó®ìÈ�û òÜß ÞÜ¸ß� æã ÊÄØ�³ ò�ß� í ÞÜ¸ß� æã �Ó�Ô¸ß� ÖÃ�èäß� Þ�äó ¾ô�û���ªô� ®ôÏ ��Ìàß� Ý�Ü·� åîÜ�Ó ÞÜ¸ß� Ýî£ ©íª£î¼ß� é¬ë í �Ðàß� é¬ë Êã ÖÓ®äß� KHOS �ªË�´äß� Òàã æã Ý�Ü·û� ¾Ì� é¬ëí��ç®�çû� æã �ìó®�¸� �ãªèË �Ðàß� é¬ë Êã �©î�îã
®ìÈä� ®ìÈô´Ó VSULWHðÛ êÌ¿í â� îß ÞÜ¸ß� �¬ëí VSULWHðß� ÞÜ· �î¼ß� é¬ë Þ�ä�í�©î³û� åîàß�� òë í �Àó� ÞÜ¸ß� ©íª£ ®ìÈ� å� ÞØÌóû ñ� ��óª¤ß� ��Ìßüß ªô� ®ôÏå� ñ��éüË� ÞÜ¸ß� òÓ �äÛ ©î³û� åîàß�� áî³®äß� ÞÜ¸ß� ©íª£ åîÜ� å� � ó �ä��©é¬ë æã åîÜ�� ��Ìßû� å� í�©î³û� åîàß�� åîÜ� å� � ó �àäÌ�´äß� ®ôÏ ��£�´äß���·�¸ß� �ôÔà§ Þ�ä� �î» ðàË Ù®¤�� ò�ß� í VSULWHV Ý�Ü·û�
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���Ìßû� òÓ �ôØÄèã ®ôÏ �Ø��´ß� �î¼ß�

��éüË� �î¼ß� òÓ �äÛ ��Ìßû� ®ìÈ� å� � ó��©î³û� åîàß�� ©íª¤ß� ü���ÞÜ¸ß� �¬ì� ®ìÈôß êß PDVNLQJ ÞäË â� ª× VSULWHðß� �¬ë

åîàß�� ©íª¤ß� ü� ÞÜ¸ß� �ìÇ� òÓ ÞäÌ�´� ò�ß� �î¼ß� ®ìÈ� éüË� �î¼ß�Òàã òÓ æô� ãªã æô�î» æË ���Ë îë �Ðàß� é¬ë òÓ PDVNLQJðß� å� ñ��©î³û�Þ�ä� �ôàÌß� �î¼ß� í òØôØ¤ß� ÞÜ¸ß� Þ�ä� ðàÔ´ß� �î¼ß���ª£�í �î» ®��Ì��ª£�íòÓ ©î³� åîß ÞÛ í ðàÔ´ß� �î¼ß� ©�Ì�� ²Ôè� PDVNðß� åîÜó å� � ó í PDVNðß�Úß¬ß �ª� Öô×© �¬ëí��PDVNðß����ôàÌß� �î¼ß� òÓ ¾ô�� åîß ðß� Ýî¤ó ðàÔ´ß� �î¼ß��î¼ß� Þ�Ø�´ó PDVN�HGLWRU ðä´ó �ã�ç®� �Ðàß� é¬ìß �ªË�´äß� Òàã òÓ ª�îóí��%03 Éîç æã Òàã òÓ � ��èß� �î¼ß� ÆÔ£ ÊôÄ�´� í PDVNðß� ÞäÌ� áîØó í �ôà»û�æÜäó í %03 Éîç æã åîÜ� å� � ó Ý�Ü·û� é¬ë òÓ �àäÌ�´äß� î¼ß� ÞÛ å�ðàË ½í®Ìäß� ÞÜ¸ß�Ó��$3,ðß� Ý�í© á�ª¨�³�� æÜß í -3* Éîç æã î» á�ª¨�³��Ô» �ìèã �Ôà�¨ã ��Ô» Ý�Ü·û� é¬ìßí�©î³û� åîàß�� ©íª£ ü� åîÜô³ �·�¸ß�êô�î� í áªÄ¼äß� æã �Ó®Ìã æÜäó Ý�Ü·û� é¬ë æã åüÜ· á©�¼� �«� ñ� á©�¼�ß�Âô¤äß� Ê�®äß� ²ãü� òë á�ªÄ»û� ªóª¤� �ôÔôÛ æÜßí��ã �ª£ ÞäË ðß� �ã�ç®�ß�ò�ß� �Ó�Ô¸ß� �ØÄèäß� ð�£ ñ� òç��ß� ÞÜ¸ß�� Âô¤äß� Ê�®äß� Êã Ýíû� ÞÜ¸ß��æÜäó í �ôà»û� �î¼ß� òÓ ÞÜ¸ß�� Âô¤äß� Ê�®äß� òë á©�¼�ß� �ØÄèã å� ñ� �ë�®çûñ� �®ë�Èß� Ý�Ü·û� æô� ÂØÓ �FROOLVLRQ��á�ªÄ»û� ��´£ í ©íª¤ß� Úà� Þë� ��á©�¼�ß� ©íª£ òë ÞÜ¸ß� ©íª£ å� ñ� á©�¼�àß �Ì�®äß� �ØÄèäàß ©î�íûÖó®Ã æË VSULWHðß� â £ ®ôôÐ� æÜäôÓ �®ôÐ» �ìàäÌ�´� ò�ß� VSULWH ðß� ©�Ì�� åîÜ� ª×IUDPH �Ãû� �óª¤� � ó ÞÜ¸ß� Ê×îã ®ôÐ� �ãªèË �äÛ�±�ôØß� ®ôôÐ� ñ� VFDOLQJ ÞäË®ôôÐ�� ÞÜ¸ß� Úó®¤� â�ó�ªóª ß� êÌ×îã ÞÜ¸ß� ¬§�ôß ����Ã� æË ���Ë �Û®¤ß� å÷��êß [�\ðß� Ê×îã��ORDGEPS ®ãû� Öó®Ã æË VSULWHVðß� ÞÜ¸�³ ò�ß� î¼ß� Þôä¤� � óDGGVSULWH� ��VSULWH æóîÜ�ß áª¨�´óSULQW��KDQGOH�´DGGVSULWH�VSULWHQDPH�EPSQDPH´� DQLPDWLRQ �Û®£ æóîÜ�ß �à´à´�ã î» �ªË ðàË VSULWHðß� ñî�¤ó å� æÜäóíSULQW��KDQGOH�´DGGVSULWH�VSULWHQDPH�EPS� EPS� EPS� «««´
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EDFNJURXQG� �â³®ß� Õíªè» í� �¬Ó�èàß �ôÔà¨Û �èôÌã �î» ÞÌ ß ÞäÌ�´�3ULQW��KDQGOH�´EDFNJURXQG�EPSQDPH´
%DFNJURXQG[\�òÓ �©î�îäß� ��ô��ª£û� ðß� �·�¸ß� �ôÔà¨ß Úó®¤� ñ� VFUROO ÞäË ðß� ñ©�� í��Ðô¼ß�SULQW��KDQGOH�´EDFNJURXQG[\�EPSQDPH�[�\´
FHQWHUVSULWH�æã ûª� °Û®äß� òÓ �ì�Ðô» òÓ ©î�îäß� VSULWHðàß ��´èß�� Þ»û� �ÄØç ÞÌ� ðß� ñ©����VSULWHðß� æã ï®´ôß� �ôàÌß� �ì ß�SULQW��KDQGOH�´FHQWHUVSULWH�VSULWHQDPH´
F\FOHVSULWH��ì�Ô¿� ò�ß� î¼ß� æË ���Ë òë í ®ôÐ�� ê�î» å� ªë�¸�Ó VSULWHðàß DQLPDWLRQ ÞäË��DGGVSULWH �àä� òÓ VSULWHðàßSULQW��KDQGOH�´F\FOHVSULWH�VSULWHQDPH��´��®ô§û� ðß� ðßíû� �î¼ß� æã DQLPDWLRQ ÞäË
SULQW��KDQGOH�´F\FOHVSULWH�VSULWHQDPH���´�ðßíû� ðß� �®ô§û� �î¼ß� æã DQLPDWLRQ� ÞäË
�ª£�í �®ã DQLPDWLRQ�ðß� ½®Ë åîÜôß æô�Ðô¼ß� æã ÞÛ ðß� RQFH �äàÛ �Ó�¿� æÜäóí�®ãû� �¬ë �ìôÓ òËª�´� �®ã ÞÛ òÓ ÂØÓSULQW��KDQGOH�´F\FOHVSULWH�VSULWHQDPH�� RQFH´

GUDZVSULWHV�ñ� �Û®¤àß IUDPH ÞÛ ªèË ®ãû� �¬ë ï�Ëª�³� ªèË û� VSULWHVðß� æã ñ� ½®Ë â�ó æßòÓ VSULWHVðß� Ê×�îã �óª¤�� áîØó ®ãû� �¬ëí WLPHUðß� òÓ ®ô§û� ®ãû� êàÌ � å� æÜäó��·�¸ß�3ULQW��KDQGOH�´GUDZVSULWHV´
5HPRYHVSULWH� ��·�¸ß� æã VSULWHðß� Ñ¬¤ß3ULQW��KDQGOH�´UHPRYHVSULWH�VSULWHQDPH´
6SULWHFROOLGHV��¬ë �Ðô» òÓ ©î�îäß� VSULWHðß� Êã áªÄ¼� ò�ß� VSULWHVðß� ï�ä³� �Ó®Ìäß áª¨�´óÊã �ãªÄ¼äß� VSULWHVðß� Êôä� ï�ä³� å°¨� ®ãû� �¬ë áîØóí��ôß�¤ß� �È¤àß� òÓ ®ãû���Ó�´ã VSULWHVðß� ï�ä³� æã æôä³� ÞÛ æô� Þ¼Ôóí òÌÄØã ®ôÐ�ã òÓ VSULWHðß�3ULQW��KDQGOH�´VSULWHFROOLGHV�VSULWHQDPH�OLVW�´í êÌã �ãªÄ¼äß� ï®§û� VSULWHVðß� �Ó®Ìã ©�®äß� VSULWHðß� â³� îë VSULWHQDPH �ô£�éüË� �Ðô¼ß� �´£ OLVW� ®ôÐ�äß� òÓ �ë��ä³� å°¨� ò�ß�



www.manaraa.com

6SULWHLPDJH��î» ÞÌ � å� æÜäôÓ î¼ß� æã �Ëîä ã æã åîÜ�ó VSULWHðß� å� �Ø��³ �èÓ®Ë �äÛ��VSULWHðàß �ôß�¤ß� �î¼ß� òë î¼ß� é¬ë æã �ª£�íSULQW��KDQGOH�´VSULWHLPDJH�VSULWHQDPH�EPSQDPH´VSULWHðß� Òó®Ì� ªèË DGGVSULWH ®ãû� òÓ �Ó®Ìäß� î¼ß� ïª£� òë EPSQDPH �ô£�éüË� �Ðô¼ß� �´£ VSULWHQDPH ðä´ó ñ¬ß�
6SULWHPRYH[\���\ ñ©îäÌß� í [ òØÓû� æôë� �û�� SL[HOVðß� æã ©ªË VSULWHðß� Úó®¤�ßSULQW��KDQGOH�´VSULWHPRYH[\�VSULWHQDPH�[�\´òë \ í�òØÓû� é� �û�� VSULWHðß� �ìÛ®¤�ó ò�ß� ��îÄ¨ß� ñ� SL[HOVðß� ©ªË Þ�ä� [ �ô£�ñ©îäÌß� é� �üß
6SULWHRIIVHW�âô× âôØß� é¬ë Þ�ä�í \ í [ æã ÞÜß æô�äô× ï�ÄË�� �ã®�äß� áîØô³ ®ãû� �¬ë òÓ������ Ê×îäß� òÓ VSULWHðß� Ê¿î� áîØ�ß �Ðàß� é¬ë ðß� ®ãû� �ì�í �«� �ô£��£�¯�òÓ ðÄÌäß� �ªØäß�� ¡�°ó Ê×îäß� å� ñ�������[����\ îë ���èß� Ê×îäß� åîÜô´Ó�ü�ã�®ãû� �¬ëSULQW��KDQGOH�´VSULWHRIIVHW�VSULWHQDPH�[�\´
VSULWHRULHQW� ����ë� �� � Ù�èëí VSULWHðß� é� �� ®ôôÐ�QRUPDO�IOLS�PLUURU�URWDWH����
SULQW��KDQGOH�´VSULWHRULHQW�VSULWHQDPH�IOLS´
VSULWHURXQG��î¼ß� â £ Þ�äó Ê�®ã æË ���Ë òë ÞÜ¸ß� á©�¼� ©íª£ å� �Ðàß� é¬ë ½®�Ô�©íª£ òë á©�¼�ß� �ØÄèã ÞÌ� â�ô³ �Ðàß� é¬ìß ®ãû� �¬ë êô�î�� æÜß í��ôà»û��®ë�Èß� ÞÜ¸ß�3ULQW��KDQGOH�´VSULWHURXQG�VSULWHQDPH´
6SULWHVFDOH��®ãû� �¬ë �Ðô» òÓ �ìôÄÌ� ò�ß� ��´èß� �´£ é®ôôÐ� â�ó �ô£��VSULWHðß� ©�Ì�� ®ôôÐ�SULQW��KDQGOH�´VSULWHVFDOH�VSULWHQDPH�SHUFHQW´��VSULWHðàß ½®Ìß� í É�Ô�û� òÓ �®ôôÐ� ®ôôÐ�ß� �¬ë Þ�äó í���´èß� òë SHUFHQW �ô£

��§ ÞäÌ�´ó å� � ó VSULWHðß� Îô» �àÏ� òÓ �ã ®ôÐ�ã á�ª¨�³� ªèË��È£üã�ñ©ªË ®ôÐ�ã òë Ö��´ß� Ý��äß� òÓ SHUFHQWðß� å� ½®Ôèß í��Ðô¼ß�SHUFHQW ��SULQW��Z�J�´VSULWHVFDOH�QDPH ³�SHUFHQW
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��§ åîÜó å� � ôÓ ®ôÐ�ã Ê¿í �ç©� í ���� ©ªÌ� Þ�ä�� �Ðô¼ß� �ç�Û �«� êç� ñ���Ðô¼ß�
6SULWHWRIURQW�VSULWHVðß� òÄÐó �ìÀÌ� å�Û í íª��³ �ìÜó®¤� ªèËí �·�¸ß� ðàË VSULWHVðß� �ìÇ� ªèË�äÓ VSULWHVðß� â³ òÓ �Ðàß� é¬ë êÌ��� ñ¬ß� �ô�®�ß� ðß� Ê�®ó Úß«í��ìôÔ¨ó í ï®§û�®§� å�í��ôØ�ß� �¤� ®ìÈô³ í ®�Û� �·�¸ß� òÓ GHSWK êØäË åîÜô³ ûí� â³®óå� éªó®� ñ¬ß� VSULWHðß� �ô�§� ÊôÄ�´� ®ãû� �¬ì� í��ôØ�ß� ÕîÓ ®ìÈô³ áî³®ã VSULWH��ôØ�ß� VSULWHVðß� ÕîÓ â³®ó3ULQW��KDQGOH�´VSULWHWRIURQW�VSULWHQDPH´
6SULWHWREDFN�VSULWHVðß� �¤� ®ìÈó Úß¬ß í VSULWHVðß� ÞÛ Þ�× ê�Ðô» òÓ ©î�îäß� VSULWHðß� â³®ó��ôØ�ß�3ULQW��KDQGOH�´VSULWHWREDFN�VSULWHQDPH´
6SULWHWUDYHO[\�æË ®§� ðß� å�Üã æã VSULWHðß� Úó®¤� æÜäó �ô£ îãû� æã ®ô�Üß� Þì´ó ®ãû� �¬ëðß� ®ôÄó VSULWHðß� å�Û í Ý�Ø�çû� ®ìÈó �ô£��ìôß� Ý�Ø�çû� ©�®äß� �ÄØèß� ªóª¤� Öó®Ã��ÄØèß� Úà�3ULQW��KDQGOH�´VSULWHWUDYHO[\�VSULWHQDPH�[�\�VSHHG�>ODEHO@´Þ¼ó �ãªèË í VSHHG �Ë®´ß�� [�\ �ÄØèß� ðß� VSULWHQDPH ðä´äß� VSULWHðß� ÞØ�èó��Ðô¼ß� òÓ ©î�îäß� ODEHOðß� òÓ �©î�îäß� ®ã�íû� ¬ôÔè� ðß� ñ©�ô³ [�\ �ÄØèß� ðß�SULQW��Z�J�´VSULWHWUDYHO[\�QDPH�³�[�´ ³�´��´�´ ³�´�´�´ ³�´>HYHQWV@´�Ðô¼ß� ²Ôç òÓ �ó©ªÌß� ���î�ß� Êã ��®ôÐ�äß� á�ª¨�³� ðàË Ý��ã òë éüË� �àä ß�ªÌ� ����Ìß� é¬ëí�±���×� ��ãüÌ� �Ã�¤ã �ó©ªÌß� ®ôÏ í �ó©ªÌß� ���î�ß� å� Æ£û��� ã®�ß�� æô�ª��äàß ��´èß�� �Ì»û�
6SULWHYLVLEOH�æôç�îØß �Ì¿�§ åîÜó êç�Ó �ôÔ¨ã VSULWHðß� åîÜó �ãªèË ð�£ í VSULWHðß� �ìÇ� í� ï�Ô§��ÂØÓ òÔ¨ã êèÜß í Ñí¬¤ã ²ôß í ©î�îã êç÷ á©�¼�ß��VSULWHðß� �ìÇû3ULQW��KDQGOH�´VSULWHYLVLEOH�VSULWHQDPH�RQ´

�VSULWHðß� ï�Ô§ûSULQW��KDQGOH�´VSULWHYLVLEOH�VSULWHQDPH�RII´
VSULWH[\�®ãû� �¬ë Ýü§ æã �¬ë â�óí���·�¸ß� òÓ å�Üã ðàË êÌ¿í � ó VSULWHðß� �Ó�¿� ªèË��[�\ Ê×îäß� ªóª¤�� Úß«íSULQW��KDQGOH�´VSULWH[\�VSULWHQDPH�[�\´
VSULWH[\"�
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Úß¬ß òß�¤ß� �×îß� òÓ �Û®¤�äß� ®ôÏ í� �Û®¤�äß� VSULWHðß� ª£� Ê×îã �Ó®Ìäß ���¤� ª×Éîèß� æã æó®ôÐ�ã òÓ òß�¤ß� êÌ×îã Þ�ä� ò�ß� ��ô��ª£û� âô× å°§ æã ÚèÜäó�ñ©ªÌß�SULQW��KDQGOH�´VSULWH[\"�VSULWHQDPH�[�\´VSULWHðàß òß�¤ß� Ê×îäß� Þ�ä� ò�ß� \ í [ ��ô��ª£û� âô× å°¨�³ ®ãû� �¬ë ¬ôÔè� ªèË�éüË� �Ðô¼ß� òÓ \ í [ æó®ôÐ�äß� òÓ
æË �à�ãû� æã ®ô�Üß� ©î�í ðß� VSULWHV Éî¿îäàß �à�ã� ����Û áªË ðß� ��´ß� Ê�®ó��Ðàß� é¬ë Êã �ØÓ®äß� í VSULWHVðß�

���èôÌã ®ã�í� ¬ôÔè� ï�Ä�û Úß«í �ã�ç®�ß� ®ô§��ß æô�Øó®Ã Ù�èë
â� ���� ðß� � æã �´¤ô³ ®Ä´ß� �¬ë IRUL � WR������QH[W�, ðßíû� �Øó®Äß��ú�ü�ã ����� êàÌ� í ���� ©ªÌß� �©�ó°� �®�Ôß� �©�ó¯ æÜäóí éªÌ� ÊØ� ò�ß� ®ã�íû� ¬Ôèó

$3,ðß� Ý�í© á�ª¨�³�� �ôç��ß� �Øó®Äß��ûFDOOGOO��NHUQHO����³6OHHS´��� DV�ORQJ��UH�DV�ORQJ��PLOOLVHFRQGðß� �ª£î� ®ô§��ß� �®�Ó �� â×®ß� Þ�äó �ô£

��EDFNJURXQG�VFUROOLQJðß� ðàË Ý��ãORDGEPS�³E´�´G�?WHVW�EPS´JUDSKLFER[��Z�J��������������RSHQ�³VFUROOLQJ´ IRU�ZLQGRZ�DV��ZSULQW��Z�´WUDSFORVH�>TXLW@´SULQW��Z�J�´EDFNJURXQG�E´IRU�, � WR����� VWHS��VFDQFDOOGOO��NHUQHO�����6OHHS���� DV�ORQJ��UH�DV�ORQJSULQW���Z�J���EDFNJURXQG[\���[�����SULQW���Z�J���GUDZVSULWHV�QH[W�, ��VSULWH Úó®¤� ðàË Ý��ãORDGEPS�³E´�´G�?WHVW�EPS´ORDGEPS�³S�´�´G�?ZDON��EPS´ORDGEPS�³S�´�´G�?ZDON��EPS´JUDSKLFER[��Z�J��������������RSHQ�³VSULWHV´ IRU�ZLQGRZ�DV��Z
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SULQW��Z�´WUDSFORVH�>TXLW@´SULQW��Z�J�´DGGVSULWH�ZDON�S� S�´SULQW��Z�J�´VSULWH[\�ZDON���� ���´SULQW��Z�J�´EDFNJURXQG�E´IRU�, � WR����� VWHS��VFDQFDOOGOO��NHUQHO�����6OHHS���� DV�ORQJ��UH�DV�ORQJSULQW��Z�J�´F\FOHVSULWH�ZDON��´SULQW���Z�J���EDFNJURXQG[\���[�����SULQW���Z�J���GUDZVSULWHV�QH[W�,
��>TXLW@ ðä´ó ñ¬ß� ODEHO�ðß� Ê¿í � ó>TXLW@FORVH��ZHQG

��'ULYH�'�ðß� òÓ WHVW�EPS ðä´� �î» ©î�í �ã�ç®�ß� �¬ë ½®�ÔóÝ�Ð¸çû� æã ûª� ï®§� HYHQWV ��ª£� òØà�ß �ªÌ�´ã �ã�ç®�ß� òØ�ó VFDQ ®ãû����Ôß� í ¢ô��Ôäß� �£îß �ü§ªã ��×�®ã Þä¸� ��ª£û� é¬ëí��ôß�¤ß� �äìäß��ÞäÌß Úß«í ��óª£ �� ß�Ìã Úà�ä� ò�ß� ��óª¤ß� ���³�¤ß� òÓ �»�§ ®ô§��ß� ÞäÌ�´ó�Ý�Ü·û� Úó®¤�ß ®ô§�� �®�Ó

�/LEHUW\�%DVLF á�ª¨�³�� ��Ìßû� âôä¼�
ê��¸�ã ��Ìßû� âôä¼� å÷ �Ðàß� é¬ì� ��Ìßû� âôä¼� ��ô³�³� ¡®¸� �û�Øäß� é¬ëé¬ë âôä¼� Êã ê��¸�ó ©�Ì�û� �ô�ü�ß� ��Ìßû� âôä¼� ð�£ í ��ó®Ø� ��Ðàß� ÞÛ òÓí �ª� �Äô´�ß� ��Ìßû� Ù�èìÓ ��Ìàß� �®ÜÓ Ñü�§�� ��Ìàß� � ã®� ��îÌ» Éîè�� í���Ìßû�ÞÌ � å� � ó ò�ß� ��Ìßû� í Þ£�®ã æã åîÜ�� ò�ß� ��Ìßû� �»�§ í �ªØÌäß� Ù�èë��Ìàß� ��ô¼¨· Ñ®¼� ðß� ñ©�ó �ã�ç®� ����Û í ��Ìàß� Þ§�© áî¼¨ß�� âÜ¤�� ��³�¤ß��Û®¤� âÜ¤�ôß ¹�§ �×�ã �ì� âÜ¤�ó �ëªôØÌ� ��© �Ðà� �äìã ��Ìß ÞÛí��ôÛ« �Øó®Ä����Ìßû� âôä¼� ��îÄ§ ò��ó �äôÓí���³�¤ß� �ì� âÜ¤�� ò�ß� ��ô¼¨¸ß�

�ORDGEPS ®ãû� á�ª¨�³�� ��Ìàß� òÓ �ãª¨�´äß� î¼ß� Þôä¤��ú��DGGVSULWH ®ãû� á�ª¨�³�� VSULWHVðß� ��Ëîä ã æóîÜ��û�VSULWH[\ ®ãû� á�ª¨�³�� �LQLWLDO�SRVLWLRQV���ô��ª��û� Ê×�îäß� òÓ VSULWHVðß� Ê¿í�ü
��JUDSKLF�ZLQGRZðß� æã ûª� JUDSKLF�ER[ðß� á�ª¨�³� ÞÀÓû� æã��È£üã

���Ìàß� òÓ ò´ô�®ß� ODEHOðß� ï�Ëª�³û WLPHUðß� �àä� Ê¿í�ý
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í� ¢ô��Ôäß� �£îß æã �ã ¡��Ôã ðàË ÂÐÀß� ªèË �ã ODEHO ðß� ê�î�àß �àä� Ê¿í�þá�ª¨�³���áª¨�´äß� Þ�× æã ��Ôß� �¯� ª£� ðàË ®Øèß� í� �0RXVH����Ôß� Úó®¤�í� ¢ô��Ôäß� �£îß �ü§ªã Ý��Ø�³� Þä� æã �ë®ôÏ í� ZKHQ�FKDUDFWHU,QSXW �àä ß����Ôß�áª¨�´� �èÛ �«� ü�äÓ���Ìàß êàäÌ�´� ñ¬ß� KDQGOH ¾�Øäàß VHWIRFXV �àä� Ê¿í�ÿSULQW��Z�J�´VHWIRFXV´ �àä ß� åîÜ�´× ��Z�J��îë KDQGOHðß� å�Û í JUDSKLFER[ðß�
���¤� ��Ìàß� ��ª£� å÷��®�Ó ÞÛ WLPHU �×�äß� êôËª�´ó ñ¬ß� í ò´ô�®ß� ODEHO�ðß����äàÛ í �ôèã¯ �®�Ó ÞÛ Ù®¤�� å� � ó ��Ìàß� òÓ �©î�îäß� áî¼¨ß�Ó �ä��© ®ôôÐ�ß� ðß�åîÜ� å� Þ×û� ðàË � ó æÜß í É®³� ��Ìàß� �ç�Û �äàÛ ®¼×� �ôèã°ß� �®�Ôß� �ç�Û��WLPHU����>PDLQ@���� �äôØß�
í� ¢ô��Ôäß� �£îß æã �ü§ªã Ý��Ø�³� ªèË �ã�ç®�ß� êôß� ê�î�ô³ ñ¬ß� ODEHOðß� Ê¿í�����Ôß�

��ã�ç®�ß� òÓ �ì���¤� ª× ò�ß� �ôÓ�¿û� ODEHOVðß���
�×�äß� Þ�× æã ðËª�´ó ñ¬ß� ODEHOðß� �ó�ìç òÓ GUDZVSULWHV ®ãû� Ê¿í � ó�VSULWHVðß� Ê×�îã òÓ XSGDWHðß� æäÀôß
FKHFNLQJ ÞäÌ� áîØôß �ã�ç®� ����Û æÜäó êç� ��Ìßû� òÓ WLPHU �×�äß� �ª��Óí���Ìàß� òÓ áî¼¨ß� Ê×�îã ®ôôÐ�ß í� ��Ìàß� òÓ �èôÌã ��®ôÐ�äß

��Ó�£�æã��í®¨ß��æã�êÌèã�í �Ì�û� ��ë� �û��òÓ�VSULWHðß��Úó®¤�ß��ã�ç®��âôä¼���·�¸ß�/RDGEPS��VSU����G�?VSULWH�EPS�
:LQGRZ+HLJKW ���:LQGRZ:LGWK ���
[SRV ����\SRV ���
2SHQ��VSULWH�H[DPSOH��IRU�JUDSKLFV�DV��Z3ULQW��Z��ZKHQ�FKDUDFWHU,QSXW�>PRYH@�3ULQW��Z��DGGVSULWH�VSU�VSU��3ULQW��Z��VSULWH[\�VSU���� ����SULQW��Z��GUDZVSULWHV�
3ULQW��Z��WUDSFORVH�>TXLW@�>PDLQ@
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3ULQW��Z��VHWIRFXV�VFDQJRWR�>PDLQ@
>PRYH@
K� ,QNH\�LI�K� �Z��WKHQ�\SRV \SRV��LI�K� �V��WKHQ�\SRV \SRV��LI�K� �G��WKHQ�[SRV [SRV��LI�K� �D��WKHQ�[SRV [SRV��SULQW��Z��VSULWH[\"�VSU�[�\�LI�[!��� WKHQ�[SRV ���LI�[�� WKHQ�[SRV �LI�\!��� WKHQ�\SRV ���LI�\�� WKHQ�\SRV �
SULQW��Z��VSULWH[\�VSU���[SRV�����\SRVSULQW��Z��GUDZVSULWHV�JRWR�>PDLQ@
>TXLW@FORVH��ZHQG

ªÛ��àß���Ôß��í ¢ô��Ôäß���£îß��×�®���Ðàß��é¬ë�ÞÌ ó�îìÓ��ª��ñí®¿�VFDQ ®ãû��áª¨�´äß��Þ�×�æã��ôß�£��àäÌ�´ã�®ôÏ�í���àäÌ�´ã��ìç��æãVSULWH�EPS ðä´��'ULYH�'�ðß��òÓ�%03 Éîç�æã��î»�©î�í�½®�Ôó�Ö��´ß���ã�ç®�ß�

ê� âÜ¤���®§û��í áª¨�´äß� ê� âÜ¤�ó��äëª£��VSULWHV æôàÜ· Þ�äó�®§���ã�ç®�íæã�æô�î»�®Óî��� ó��ó�ª�ß���ÄØç�ðß���äìèã�ÞÛ�©îÌó�åüÜ¸ß��á©�¼���«�í���³�¤ß�PDVN�HGLWLQJ ï�®���â��æó®ôÐ»�æôàÜ·�ñ��â³�ÚèÜäó��'ULYH�'�ðß��òÓ�%03 Éîç�òß��ß�Û���Ôàäß��é¬ë����´ã�åîÜ��å��� ó�í��PDVN�HGLWRU Ý�äÌ�³���âìßG�?VSULWH�EPSG�?VSULWH��EPS
��ã�ç®�ß�/RDGEPS��VSU����G�?VSULWH�EPS�ORDGEPS��VSU����G�?VSULWH��EPS�

:LQGRZ+HLJKW ���
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:LQGRZ:LGWK ���
[SRV ����\SRV ����VSU��[ ���VSU�\ ���VSU��VSHHG �
2SHQ��VSULWH�H[DPSOH��IRU�JUDSKLFVBQVE�DV��Z
3ULQW��Z��DGGVSULWH�VSU�VSU��3ULQW��Z��VSULWH[\�VSU���� ����
SULQW��Z��DGGVSULWH�VSU� VSU��SULQW��Z��VSULWH[\�VSU� �� ���
SULQW��Z��GUDZVSULWHV�3ULQW��Z��WUDSFORVH�>TXLW@�
WLPHU�����>WLPLQJ@3ULQW��Z��ZKHQ�FKDUDFWHU,QSXW�>PRYH@�3ULQW��Z��VHWIRFXV�ZDLW
>WLPLQJ@JRVXE�>FRPSXWHU�FRQWURO@JRVXE�>FROOLVLRQ�GHWHFWLRQ@SULQW��Z��GUDZVSULWHV�ZDLW
>FRPSXWHU�FRQWURO@SULQW��Z��VSULWH[\"�VSU� [� \��LI�[�! ��� WKHQ�VSU��VSHHG ��LI�[�� � WKHQ�VSU��VSHHG �QHZ[� [��VSU��VSHHGSULQW��Z��VSULWH[\�VSU� ��QHZ[����������UHWXUQ
>FROOLVLRQ�GHWHFWLRQ@SULQW��Z��VSULWHFROOLGHV�VSU� OLVW��LI�LQVWU�OLVW���VSU���!� WKHQSULQW��Z��VSULWH[\�VSU���� ����SULQW��Z��VSULWH[\�VSU� ��VSU��[�����VSU��\[SRV ���\SRV ���VSU��VSHHG �HQG�LIUHWXUQ
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>PRYH@K� ,QNH\�LI�K� �Z��WKHQ�\SRV \SRV��LI�K� �V��WKHQ�\SRV \SRV��LI�K� �G��WKHQ�[SRV [SRV��LI�K� �D��WKHQ�[SRV [SRV��SULQW��Z��VSULWH[\"�VSU�[�\�LI�[!��� WKHQ�[SRV ���LI�[�� WKHQ�[SRV �LI�\!��� WKHQ�\SRV ���LI�\�� WKHQ�\SRV �SULQW��Z��VSULWH[\�VSU���[SRV�����\SRV
ZDLW
>TXLW@FORVH��ZHQG
ü�äÓ�¢ô��Ôäß���£îß�æã�SRLQW �ÄØèß��Ý�äÌ�³��æÜäó���®ôÐ�äß���ôä´��Þì´ó�òÜß�����Û�æÜäó�EDVLF ðä´ó�ñ¬ß��VSULWHðàß�[ ò��ª£û���ôä´�ßEDVLF�[ �� ��ODEHOVðß��òÓ��ôä´�ß��²Ôç�Ý�äÌ�³��æÜäó�Úß¬Ûí��¬Üëíï®§û��Ý�Ü·û��¾Ì��ÊÀç�í �¬Ó�èàß�EDFNJURXQG Ê¿î��áîØè³��ã©�Øß���îÄ¨ß��òÓ��ìßü§�æã�í®äß���¢ä´�û�°��î¤Û

ðß��Ýî§ªß���Úß«í�KHOSðß��Òàã�æã�êôàË Ýî¼¤ß��æÜäôÓ�0DVN�(GLWRU �ã�ç®���ã�òÓ�â� FRS\ â� (GLW �ä��×��ô�§��æÜäó�DGG�PDVN Éî¿îã�æã�â��VSULWHV â´Øß�Òàäß����óî�¤ã�ÞÛ�¢´ã�í HGLW �ä��×�æã�SDVWH �ô�§� /LEHUW\�%DVLF �Ðß�®¤ã��UXQ é¬ôÔè��â��Òàã�òÓ�êÈÔ£�â���ã�ç®�ß���ªË�ã
â� í �·�¸ß���ôÔà§��Ó�¿��â���ô£�Ö��´ß���ã�ç®�àß�®óîÄ��æË����Ë�òß��ß���ã�ç®�ß�á�´�û���ã��Ö��Ë�ÒØ��ò�ß��á�´�û��òë�í Ö��îÌß�����Ìßû��òÓ�ðä´ó�ã��Ó�¿��ô¼¨¸ß��Ù®¤���ãªèË �ã�ç®�ß���¬ë�òÓ�í ��Ìàß��ô´ô�®ß���ô¼¨¸ß��í��ï®§û�ò��ã�¢Ä´ã�é®��Ìç�å��æÜäó�í �ZDWHU��Ö��Ìß���¬ì��áªÄ¼�³���Ìàß��ô´ô�®ß��ô£���Ìßû���àÏ��òÓ�©î�îã��¬ëí�êßü§�æã�í®äß����Ìàß���ô¼¨·�ÊôÄ�´�ûÝî¼¤ß���Úß«�í�â´ ß���¬ì��á�ªÄ»û��ªèË���Ìàß��òÓ��ô´ô�®ß���ô¼¨¸ß��Ò×î��³Êã�áªÄ¼ó�â´ ß��å�Û��«���äôÓ����§��â���ô´ô�®ß���ô¼¨¸àß��äóªØß����ô��ª£û��ðàË��ô��ª£û��ðß���ô´ô�®ß���ô¼¨¸ß��É����� ó�áªÄ»��ª×�å�Û��«�í�Ö��Ìß�ªèË�â´ ß��Úó®¤���Þ�ä�äß���ã�ç®�ß��ÊÄØã�Þ�×��äóªØß����ô��ª£û��¬§��í��äóªØß��æôäôàß�G��´ôàß�D�ÞÔ³øß�V�ðàËüß�Úó®¤�àß�Z ¢ô��Ôäß��ðàË�ÂÐÀß�

/RDGEPS��VSU����G�?VSULWH�EPS�ORDGEPS��VSU����G�?VSULWH��EPS�ORDGEPS��E����G�?JUHHQ�EPS�ORDGEPS��ZDWHU����G�?ZDWHU�EPS�
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:LQGRZ+HLJKW ���:LQGRZ:LGWK ���
[SRV ����\SRV ����VSU��[ ���VSU�\ ���VSU��VSHHG �
2SHQ��VSULWH�H[DPSOH��IRU�JUDSKLFVBQVE�DV��Z
SULQW��Z��EDFNJURXQG�E��
SULQW��Z��DGGVSULWH�ZDWHU�ZDWHU��SULQW��Z��VSULWH[\�ZDWHU��� ����
3ULQW��Z��DGGVSULWH�VSU�VSU��3ULQW��Z��VSULWH[\�VSU���� ����SULQW��Z��VSULWHURXQG�VSU�
SULQW��Z��DGGVSULWH�VSU� VSU��SULQW��Z��VSULWH[\�VSU� �� ���
SULQW��Z��GUDZVSULWHV�3ULQW��Z��WUDSFORVH�>TXLW@�
WLPHU�����>WLPLQJ@3ULQW��Z��ZKHQ�FKDUDFWHU,QSXW�>PRYH@�3ULQW��Z��VHWIRFXV�ZDLW
>WLPLQJ@JRVXE�>FRPSXWHU�FRQWURO@JRVXE�>FROOLVLRQ�GHWHFWLRQ@SULQW��Z��GUDZVSULWHV�ZDLW
>FRPSXWHU�FRQWURO@SULQW��Z��VSULWH[\"�VSU� [� \��LI�[�! ��� WKHQ�VSU��VSHHG ��LI�[�� � WKHQ�VSU��VSHHG �QHZ[� [��VSU��VSHHGSULQW��Z��VSULWH[\�VSU� ��QHZ[����������UHWXUQ
>FROOLVLRQ�GHWHFWLRQ@SULQW��Z��VSULWHFROOLGHV�VSU� OLVW��LI�LQVWU�OLVW���VSU���!� WKHQSULQW��Z��VSULWH[\�VSU���� ����SULQW��Z��VSULWH[\�VSU� ��VSU��[�����VSU��\
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[SRV ���\SRV ���VSU��VSHHG �HQG�LIUHWXUQ
>FROOLVLRQ�ZLWK�ZDWHU@SULQW��Z��VSULWHFROOLGHV�ZDWHU�OLVW���LI�LQVWU�OLVW����VSU���!� WKHQSULQW��Z��VSULWH[\�VSU���ROG[�����ROG\HQG�LIUHWXUQ
>PRYH@K� ,QNH\�SULQW��Z��VSULWH[\"�VSU�ROG[�ROG\�LI�K� �Z��WKHQ�\SRV \SRV��LI�K� �V��WKHQ�\SRV \SRV��LI�K� �G��WKHQ�[SRV [SRV��LI�K� �D��WKHQ�[SRV [SRV��SULQW��Z��VSULWH[\"�VSU�[�\�LI�[!��� WKHQ�[SRV ���LI�[�� WKHQ�[SRV �LI�\!��� WKHQ�\SRV ���LI�\�� WKHQ�\SRV �SULQW��Z��VSULWH[\�VSU���[SRV�����\SRVJRVXE�>FROOLVLRQ�ZLWK�ZDWHU@ZDLW
>TXLW@FORVH��ZHQG

�6LGH�6FUROOHU Éîç�æã���Ìßû�
ðß��í��æôäôß��ðß��ê�î���å����Ìàß��ô´ô�®ß���ô¼¨¸àß�æÜäó�ò�ß����Ìßû��òëíðàË ®¼�Ø��û ��Ìàß��òÓ �à£®äß��å��ñ���ªóª��ï�ô·��®ìÈ��í �·�¸ß��æã��´ôß��î»�é¬ë��Úß«�¢ô¿î�ßí��·�¸ß��©�Ì���Ñ�Ì¿��ðàË�ª�ä��æÜß�í �ª£�í��·�·��1LQWHQGR �Û®·�Þ�×�æã���èäß��1(6ðß��¯�ì ß�0DULR ��Ìß�æã��ÄØ�àã
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êèÜß���Ìàß��æã�ï°��²ôß�Â¨ß���¬ë�®À§û��åîàß���âôØ�´äß��Â¨ß��Æ£ûðß���ô´ô�®ß���ô¼¨¸ß��Ýî»í�ªèË�â����VSULWHV���ì��çîÜã�í �·�¸ß���Û®¤Ó�¢ô¿î�àß�¬ë�ðß��Þ¼��å��ðß��Ù®¤���æß��·�¸ß��å��ñ��éüË��ÞÜ¸ß��òÓ�âôØ�´äß��Â¨ß�Öó®Ã�æË��Ðàß��é¬ë�Öó®Ã�æË�Úß«�ÞäË�æÜäóí�é� �û��Úß¬��®ô´ß���®ä�´��í Â¨ß���Ìàß �ô´ô�®ß���ô¼¨¸ß��Ýî»í�ªèË�[ ò��ª£û���äô×��©�ó¯�â��EDFNJURXQG[\ ®ãû�æã�ò�®ã�®ôÏ�å�Üã�òÓ�Ê¿î��å��� ó��ìÜó®¤�ß��VSULWHV��Ý�Ü·û���ã��æôÌã�å�Üã�ðß������� ©�Ì�����£�´ã�æË����Ë���Ìàß��æã�®ë�Èß��ï° ß��å�Û��«��êç��ñ���·�¸ß�â������ æã�®�Û��ò��ª£��òÓ��ôß�£��ëîìÇ�ªó®��û ò�ß��Ý�Ü·û��ÊÀ��å��æÜäôÓ�SL[HO�ØÄèäß��òÓ���Ìàß��ô´ô�®ß���ô¼¨¸ß��Ýî»í�ªèË��´ôß��ðß���ìÛ®¤��ñ���ìÌ×îã�®ôÐ��éüË��ÞÜ¸ß��òÓ�âôØ�´äß��Â¨ß��æôôØ��äß��í �ô´ô�®ß���ô¼¨¸ß��Þ�äó��äëª£��VSULWHV ��ü��ÞäÌ�´ó�òß��ß���ã�ç®�ß�òß��ß���ã�ç®�ß��ÞäÌ�´óí��¬Ó�èß��æã��ô�®äß���ØÄèäß��Òà§�ÊØ��Ý�Ü·��åü�äó��VFUROOLQJðß���ôàäË�¢ô¿î�ß �¬Ó�èàß�EDFNJURXQG
/RDGEPS��VSU����G�?VSULWH�EPS�ORDGEPS��VSU����G�?VSULWH��EPS�ORDGEPS��E����G�?JUHHQ�EPS�ORDGEPS��ZDWHU����G�?ZDWHU�EPS�JOREDO�F�F� �:LQGRZ+HLJKW ���:LQGRZ:LGWK ���
[SRV ���\SRV ���JOREDO�VSU��[VSU��[ ���JOREDO�VSU�\VSU��\ ��
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JOREDO�ZDWHU�[ZDWHU�[ ���JOREDO�ZDWHU�\ZDWHU�\ ���
2SHQ��VSULWH�H[DPSOH��IRU�JUDSKLFVBQVE�DV��Z
SULQW��Z��EDFNJURXQG�E��
SULQW��Z��DGGVSULWH�ZDWHU�ZDWHU��SULQW��Z��VSULWH[\�ZDWHU���� ����
3ULQW��Z��DGGVSULWH�VSU�VSU��3ULQW��Z��VSULWH[\�VSU��� ����SULQW��Z��VSULWHURXQG�VSU�
SULQW��Z��DGGVSULWH�VSU� VSU��SULQW��Z��VSULWH[\�VSU� ��� ���
SULQW��Z��GUDZVSULWHV�3ULQW��Z��WUDSFORVH�>TXLW@�3ULQW��Z��ZKHQ�FKDUDFWHU,QSXW�>PRYH@�
>PDLQ@3ULQW��Z��VHWIRFXV�VFDQJRWR�>PDLQ@
>PRYH@K� ,QNH\�LI�K� �G��WKHQ�[SRV [SRV��LI�K� �D��WKHQ�[SRV [SRV��SULQW��Z��VSULWH[\"�VSU�[�\�LI�K� �G��DQG�[ ��� WKHQ�[SRV ����FDOO�VFUROO��LI�[�� WKHQ�[SRV �SULQW��Z��EDFNJURXQG[\���F�������SULQW��Z��VSULWH[\�VSU���[SRV�����\SRVSULQW��Z��GUDZVSULWHV�JRWR�>PDLQ@
>TXLW@FORVH��ZHQG
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VXE�VFUROO�FF� F��FZDWHU�[ ZDWHU�[��VSU��[ VSU��[��SULQW��Z��VSULWH[\�ZDWHU���ZDWHU�[�����ZDWHU�\SULQW��Z��VSULWH[\�VSU� ��VSU��[�����VSU��\HQG�VXE
í��Þ§�©��ìã�ª¨�³��ÊôÄ�´��òÜß�Úß«í�JOREDO Éîç�æã���®ôÐ�ã�á�ª¨�³��â��êç��Æ£ûVFUROOLQJðß���ôàäÌ��áîØó�VFUROO òË®Ôß���ã�ç®�ß���VXEURXWLQH òË®Ôß���ã�ç®�ß����§Ê×�îäß��òÓ�Ý�Ü·û��Ê¿í��©�Ë��í ��ô��ª£û��âô×�®ôôÐ���Úß«í��ì��çîÜä���¬Ó�èàßâ� VXEURXWLQHðß��Þ§�©��ì��ô��ª£��®ôôÐ��ñ® ôÓ�EDFNJURXQGðàß���´èß����ã���ªóª ß�òÓ���� ò��ª£û��ðß��Ê�®�û�òÜß�òË®Ôß���ã�ç®�ß����§��ìÌ×îã�æôôÌ���©�Ë��æÜäó��G í��D ¢ô��Ôäß��ª£���ìôÓ�ÂÐÀ���®ã�ÞÛ

æË ��Ìß��ã�ç®��ðß��êàóî¤��æÜäó�æÜß�í �î³�£���Ìàß��ã�ç®��²ôß�éüË���ã�ç®�ß�¡®¸ó�±ªß���¬ë��ó�ª��òÓ��ã�ç®��Ù�èë�í ±ªß���¬ë�òÓ��©î�îäß����¤ô¿î�ß��Öó®Ã��Äô´���î³�£���Ìß�æóîÜ���ôÔôÛ

��¬Ó�èß��ðàË��VFRUHV��Á�Øèß������Û��ôÔôÛ
�«��í����Ìàß��Ýü§�áª¨�´äß���ë¯®£��ò�ß��Á�Øèß������Û�ðß�����¤��ª×���Ìßû��¾Ì��òÓ��Ü��å��ÞÀÓû��æã��JUDSKLF�ER[ðß��òÓ�®ìÈ�³��ìç��ðàË���Ìàß���ää»�ª×��èÛ�JUDSKLF�ZLQGRZðß��òÓ�Á�Øèß�:LQGRZ:LGWK ���:LQGRZ+HLJKW ���JUDSKLFER[��Z�J�������������VWDWLFWH[W��Z�W������ ������������RSHQ��JDPH�ZLQGRZ��IRU�JUDSKLFV�DV��ZSULQW��Z��WUDSFORVH�>TXLW@�SULQW��Z�W��WKLV�LV�D�WHVW�IRU�SULQWLQJ�VFRUHV�ZDLW
>TXLW@FORVH��ZHQG

�òß��ß�Û�åîÜô³�Ö��´ß��Ý��äß��òÓ����èß��í
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VWDWLF �èàäÌ�³���èç��Æ£û��Ö��´ß���ã�ç®�ß��æã����èß��òë�éüË��ÞÜ¸ß��òÓ��¬Ó�èß�Úß«í�JUDSKLF�ZLQGRZðß��òÓ���WKLV�LV�D�WHVW�IRU�SULQWLQJ�����Ìß���è��Û�í ����Üàß�WH[W�ØÄèäß��òÓ��¤¿�í�®ôÏ�����Üß��ÞÌ��ðß��ñ©�ó���Ìßû��òÓ�GUDZVSULWHV ®ãû��êç÷����Üß��®ìÈ�³�JUDSKLF�ER[ðß��òÓ�GUDZVSULWHVðß���àäÌ�³���«�Ó��ìôÓ�ÞäÌ�´ó�ò�ß���JUDSKLF�ZLQGRZðß��òÓ�ÞäÌ�³��Úß¬ß�í �¤¿�í�®ôÏ
���Ìßû��ï�ó°ôÓ��Þä¸�í�JDPHV�SKLVLFV ��Ìßû��ï�ó°ôÓ�ðä´ó��· ðàË ��Ìßû��æã�®ô�Üß��ñî�¤�

��JUDYLW\���ô�«� ß��ú��FROOLVLRQ���á©�¼�ß��û
��Ø��´ß��±íªß��ª£��òÓ��FROOLVLRQ��á©�¼�ß��¢ô¿î��â��ª×í

åîÜ�í�æôÌã�â´���ìß�ÊÀ¨ó�ò�ß���îØß��òë�ï�ó°ôÔß��òÓ��ô�«� ß��áîìÔä��ª¼ØóÞÔ³û��î¤ç�åîÜó�ªØÓ��®ô�Û�Òà�¨ó�üÓ���Ìßû��òÓ��ô�«� ß��áîìÔã��ã��ÞÔ³üß��ì �ã��Ìßû��âÈÌã�òÓ�æÜß�í ��Ìßû��¾Ì��òÓ��äÛ�é� ���ñ��ðß��í���ç�î àß�åîÜó�ª×�í���èôÌã��ô¿��î¤ç�åîÜ���ã���ß�Ïí�ÞÔ³û��î¤ç��ì �ã��ô�«� ß��åîÜ���ôß��ß���®ÜÔß���åîÜó�ï�ó°ôÔß��æã�Éîèß���¬ë�� ã®���ôÔôÛíÞÛ�òÓ�� ôÓ��èôÌã��ô¿��í �ô´ô���ô¼¨·�ðàË�ñî�¤���ã���Ìß Ù�èë�å��½®�Ó�Êã��ãªÄ¼ã�®ôÏ��ç�Û��«���äôÓ���Ìàß��ô´ô�®ß���ô¼¨¸ß����×�®ã���Ìàß��æã��È¤ß�ç�Û��«���ã��æôÌã��ªØä��\ ò��ª£û��©�©°ó�å��� ôÓ��ãªÄ¼ã�®ôÏ��ç�Û��«�Ó��ô¿û���ô¿û��ðàË��ìç�Üã�òÓ���Ìàß��ô´ô�®ß���ô¼¨¸ß��ï�Ø���� ôÓ��ô¿û��Êã��ãªÄ¼ã
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���èß��åîÜó�ñ¬ß��òß��ß���ã�ç®�ß�Û�� ã®�ß��Ýü§�æã�û���®ÜÔß��é¬ë�¢ô¿î��æÜäó�ûí�òß��ß��ÞÜ¸ß��êôÓ

ðß���Ó�¿���ô¿û���ô�«� àß����§��æË����Ë�îëí�éüË�����èß����èô³�òß��ß���ã�ç®�ß�òÓ�í�ü�ã�°��î¤ß��í��âßü´ß��Öà´�Û���Ìßû��òÓ�ï®§û����ôèØ�ß��Ý�äÌ�³�����§�¡��Ôäß��ðàË�ÂÐÀß��©® ä��°��¤ß��Öà´��æã���Ìàß���ô¼¨·�æÜä��³�òß��ß���ã�ç®�ß��°��¤ß��ðß��Ýî»îß��ªèË�¢ô��Ôäß���£îß�æã�Z
ORDGEPS��ODGGHU���I�?OEWHFK?ODGGHU�EPS�ORDGEPS��F����I�?OEWHFK?F��EPS�ORDGEPS��IORRU���I�?OEWHFK?IORRU�EPS�:LQGRZ+HLJKW ����:LQGRZ:LGWK ���JUDSKLFER[��Z�J��������������RSHQ��JDPH��IRU�JUDSKLFV�DV��ZSULQW��Z��WUDSFORVH�>TXLW@�SULQW��Z�J��DGGVSULWH�JIORRU�IORRU�SULQW��Z�J��DGGVSULWH�JODGGHU�ODGGHU�SULQW��Z�J��DGGVSULWH�F�F��
SULQW��Z�J��VSULWH[\�JIORRU��� ����
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SULQW��Z�J��VSULWH[\�JODGGHU���� ����SULQW��Z�J��VSULWH[\�F��� ����
SULQW��Z�J��GUDZVSULWHV�
WLPHU�����>WLPLQJ@SULQW��Z�J��VHWIRFXV�SULQW��Z�J��ZKHQ�FKDUDFWHU,QSXW�>NH\SXVK@�ZDLW
>WLPLQJ@JRVXE�>FKNSRV@JRVXE�>DEOHWRMXPS@
SULQW��Z�J��GUDZVSULWHV�ZDLW

>NH\SXVK@K� ,QNH\�LI�K� �G��WKHQ�SULQW��Z�J��VSULWHPRYH[\�F�� ��LI�K� �D��WKHQ�SULQW��Z�J��VSULWHPRYH[\�F��� ��LI��K� �Z��DQG�FOLPE ���WKHQ�SULQW��Z�J��VSULWHPRYH[\�F�� ���LI��K� �V��DQG�FOLPE ���WKHQ�SULQW��Z�J��VSULWHPRYH[\�F�� ��LI��K� ����DQG�FDQMXPS ���WKHQ�MXPSLQJ ��MXPSFRXQW ��ZDLW

>FKNSRV@SULQW��Z�J��VSULWHFROOLGHV�F�OLVW��LI�LQVWU�OLVW���JODGGHU��!� WKHQFOLPE �HOVHFOLPE �HQG�LIUHWXUQ
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>DEOHWRMXPS@VFDQLI�FOLPE � WKHQ�UHWXUQLI�MXPSLQJ � WKHQSULQW��Z�J��VSULWH[\"�F�F[�F\�SULQW��Z�J��VSULWH[\�F���F[�����F\��SULQW��Z�J��VSULWHFROOLGHV�F�FFROOLGHV��FDQMXPS �LI�LQVWU�FFROOLGHV���JIORRU���!� WKHQSULQW��Z�J��VSULWH[\�F���F[�����F\FDQMXPS �HQG�LIHOVHSULQW��Z�J��VSULWH[\"�F�F[�F\�SULQW��Z�J��VSULWH[\�F���F[�����F\��SULQW��Z�J��VSULWHFROOLGHV�F�FFROOLGHV��LI�LQVWU�FFROOLGHV���JIORRU����!� WKHQSULQW��Z�J��VSULWH[\�F���F[�����F\HQG�LIMXPSFRXQW MXPSFRXQW��LI�MXPSFRXQW�� WKHQ�MXPSLQJ �FDQMXPS �HQG�LIUHWXUQ

>TXLW@FORVH��ZHQG
áªË�ªèË�Í�®Ôß��òÓ��ô´ô�®ß���ô¼¨¸ß���ß�¯�ã��«��êç��ðàË�Ýûª�³û��â�ó��ô£���®ôÐ�äß��¾Ì�ß��Ôà�¨ã�âô×�ºô¼¨��í �ô¿û��Êã��ìã©�¼��ôàäÌ��âÜ¤�ó�ñ¬ß��îë�>DEOHWRMXPS@ ðä´ó�ñ¬ß��ODEHOðß��Ö��´ß���ã�ç®�ß��òÓ�í�äô×��ó�ª�ß��òÓ�®��¨ó��ô£�¢ô��Ôäß���£îß�æã�VSDFH �Ó�´äß��¡��Ôã��Ä³�î��°ÔØß���Ìàß��òÓ��ô´ô�®ß���ô¼¨¸ß��å��ðàË�Ýªôß�áª¨�³��®ôÐ�äß���¬ëí�FOLPE ®ôÐ�äß�îëí�MXPSLQJ ®ôÐ�äß��®��¨ó�â���ô¿û���ô�«� ß��æôç�î×��ìôàË�Ö�Äè��üÓ�°��¤ß��Öà´���¬ë��äô×��ç�Û��«�Ó�û á��Í�®Ôß��òÓ��ß�¯�ã��ô¼¨¸ß��å��ðàË�Ýªôß�áª¨�³��®ôÐ�ãÂ�ìôß��ã��ªØä��\ ò��ª£û���©�ó¯�� ó�Úß¬ß�í ï�îìß��òÓ�â´ ß��å�Û�� ñí�´��®ôÐ�äß�òÓ�ðØ�ô³�á©�¼���«�Ó��ô¿û��Êã�â´ ß��á©�¼��®��¨ó�â�í��ô¿û��ðàË�â´ ß�òëí�� ñí�´��MXPSLQJ �äô×��ç�Û��«��îìÓ�®§û�����§û���ã���ô¿û��ðàË�ñ��êç�Üã\ ò��ª£û��å�¼Øç�â�ó�Úß«�ªÌ�í�°ÔØó�å��� ó�Úß¬ß��ô¿û��ðàË�â´ ß��å��òèÌ�îëí�MXPSFRXQWðß��®ôÐ�ã�º×�è�ó�\ ò��ª£û��æã��îÄ§�ÞÛ�å�¼Øç�Êã�í °ÔØß��â�ôßí �ì�ç���°ÔØß��å��ðàË�Ýªó��¬ìÓ�� �äôØß��ðß��Þ¼ó��ãªèË�í �°ÔØß���ªØä��âÜ¤�ó®§��®ôÐ�ã�ðß���Ó�¿���� ðß��MXPSLQJ �äô×�®ôÐô´Ó�Úß¬ßí��ô¿û��ðß��Ýí°èß��� ó



www.manaraa.com

å��� óû�Í�®Ôß��òÓ�â´ ß��åîÜó��äèô¤Ó�°ÔØß���ôç�Üã��©ª¤ó�®ôÐ�ã�îëí�FDQMXPS îë��� ê�äô×�åîÜ�Ó�°ÔØóæË °��¤ß��Öà´���ôç�Üã�����§û�áª¨�´ó�îìÓ�>FKNSRV@ ðä´ó�ñ¬ß��ODEHOðß���ã���FOLPE ®ôÐ�äß��Öó®Ã
� ã®���ôÔôÛ�âìÓ�� ó�ò�ß��í �à��Øäß����®��Äß����Ìß��Þ�ã���Ìßû��æã�®§��Éîç�Ù�èëíðàË áª¨�´äß��ÂÐÀó��ãªèË�ò����ðßíû���îÄ¨ß��í �®��Äß��æã��ØàÄèäß��¦ó�î¼ß�VSULWHðß��Ê¿í�â�ó��ô£� VSDFH� �Ó�´äß��¡��Ôã�åîÜó��ä��í ¦ó�î¼ß��ÕüÃ��¡��Ôãí VSULWH[\ ®ãû��Öó®Ã�æË �®��Äß���ãªØã�Þ�äó�ñ¬ß��å�Üäß��òÓ�¥í�¼ß��Þ�äó�ñ¬ß�é¬ë�òÓ�æÜßí��VSULWHWUDYHO[\ ®ãû��Öó®Ã�æË�¥í�¼ß��Úó®¤��òë��ôç��ß���îÄ¨ß�æÜäóí�� îë�¦ó�î¼ß��©ªË�å÷��ôß���ã�¦ó�î»��ªË�ÕüÃ���®��Äß��ÊôÄ�´��æß��ß�¤ß�VSULWHVðß��Êôä��ÞÌ��ñ��LQGH[ðß��â× ðàË��©�ä�Ë��VSULWHVðß��æã��Ëîä ã��Ó�¿�©�©°óí��LQGH[ðß��â× îëí�¥í�¼ß��â×�Þ�äó�â×®��û���ìÌôä��Òà�¨�û�í â³û��²Ôè���VSDFH ¡��Ôäß��áª¨�´äß��ÂÐ¿��äàÛ�Úß« ¢¿îó�òß��ß���ã�ç®�ß��íORDGEPS��S����G�?�SODQH�EPS�ORDGEPS��U���G�?�URFNHW�EPS�:LQGRZ+HLJKW ���:LQGRZ:LGWK ���
S[ ����S\ ����U[ ����U\ ����LQGH[ �
JUDSKLFER[��Z�J��������������RSHQ��JDPH��IRU�ZLQGRZ�DV��ZSULQW��Z��WUDSFORVH�>TXLW@�
SULQW��Z�J��DGGVSULWH�S�S��SULQW��Z�J��VSULWH[\�S���S[�����S\
IRU�L � WR���SULQW��Z�J��DGGVSULWH�U��VWU��L����U�SULQW��Z�J��VSULWH[\�U��VWU��L�������� �����QH[W�L
WLPHU����>PDLQ@SULQW��Z�J��ZKHQ�FKDUDFWHU,QSXW�>SUHVV�NH\@�SULQW��Z�J��VHWIRFXV�ZDLW
>PDLQ@SULQW��Z�J��GUDZVSULWHV�
ZDLW
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>SUHVV�NH\@LI�,QNH\� �D��WKHQ�S[ S[��LI�,QNH\� �G��WKHQ�S[ S[��LI�S[�� WKHQ�S[ �LI�S[!��� WKHQ�S[ ���LI�,QNH\� ����WKHQU[ S[����U\ S\���LQGH[ LQGH[��SULQW��Z�J��VSULWH[\�U��LQGH[�����U[�����U\SULQW��Z�J��VSULWHWUDYHO[\�U��LQGH[�����U[�������� � >ODEHO@�
LI�LQGH[! �� WKHQ�LQGH[ �HQG�LISULQW��Z�J��VSULWH[\�S���S[�����S\
ZDLW
>ODEHO@IRU�L � WR���SULQW��Z�J��VSULWH[\"�U��VWU��L����[�\�LI�\! �� WKHQ�SULQW��Z�J��VSULWH[\�U��VWU��L�������� �����QH[W�LJRWR�>PDLQ@
>TXLW@FORVH��ZHQG

¦ó�î¼ß��Þ�ä��òëí�VSULWHV Ý�Ü·���� �Ó�¿û�IRU?QH[W �ó�®Ü�ß���Øà¤ß���ãª¨�³�îë�í �·�¸ß��æã�ò�®ã�®ôÏ�Ê×îã�òÓ��ìÌ¿í�â�ó�â���®��Äß���ìãª¨�´��ò�ß�â�ó�>SUHVV�NH\@ ðä´ó�ñ¬ß��ODEHOðß��òÓí�éüË��Ý��äß��òÓ���������� ò��ª£û�ñ¬ß��LQGH[ ®ôÐ�äß���©�ó¯�â�ô³�â��¢ô��Ôäß���£îß�æã�VSDFH ¡��Ôäß��ÂÐ¿�æã�ÖØ¤�ß�VSULWHVðß���ôä´��ÞÀÔó��û�¤ß��é¬ë�Þ�ã�òÓ�êç÷�VSULWHðß��â³���ç� ��â×®ß���âÜ¤�óVSULWHVðß��êô�î��â�óí�VSULWHðß��â× ðß��®ô¸ó��ã�â×�â³û���¬ë�òàó�í â³û��²Ôè�ðàË��ðß��VSULWH ñ���ìôÓ�Þ¼ó��®ã�ÞÛ�ªÛ��ô³�ñ¬ß��í VSULWHWUDYHO[\ ®ãû��á�ª¨�³���ô£�>ODEHO@ ðä´ó�ñ¬ß��ODEHOðß��òÓ��¬Ó�èß��ðàË��òÓ�VSULWH ñ��©î�í�æã��¬Ó�èß�êàØç�â�ó��ìèã�ñ��Ýî»í�ªèË�í �¬Ó�èß��ðàË��ðß��VSULWHVðß��ÞÛ�Ýî»í�æã�ªÛ��ß��â�ó��������� éüË��Ý��äß��òÓ�îëí��·�¸ß��æã�ò�®ã�®ôÏ�ò��ª£��ðß��òß��ß�Û�åîÜó�Ö��´ß���ã�ç®�ß��æã����èß�
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��¨��å��æÜäó��ô£���Ôß��®·�ã��Ä³�î���ì��âÜ¤���ò�ß��í ��Ìßû��æã�®§��Éîç�Ù�èëí�ô£���Ìßû��æã�Éîèß���¬ë�Þ�ã��ç�Û��äóªØß����Ìßû��¾Ì�Ó��ìÛ®¤�í�VSULWHVðß��¾Ì��ç���ðàË��èôÌã���í©��Ù�èë�í �ã�å�Üã�òÓ���Ìàß��ô´ô�®ß���ô¼¨¸ß��®ìÈ��å��æÜäó®·�ã�Öó®Ã�æË���í©û��Úà����¨��å��� ó�í �ã�°Ðß�Þ¤ß��ìàäÌ�´��å��æÜäó��·�¸ß�òÓ���îÌ»�æô ã®�äß��¾Ì��ê��îó�ª×í�®ôÜÔ�ß��ðàË�ªä�Ì����Ìßû��é¬ë��ç�Û�í ��Ôß�îë�ã��ã�®ôÐ�äß�Ê�®ó�òÜß�®ã��ñ��ª�îó�û êç÷���Ôß��Öó®Ã�æË�®¼èË��ô�§���ôÔôÛÙ®¤�ó�êàÌ��� ó�í VSULWH �Ó�¿��� ó�Úß¬ß��ôß�£���Ôß��®·�ã�Êã�á©�¼�ó�ñ¬ß��®¼èÌß�®¼èË�ñ��Êã���Ôß��á©�¼��ðàË�Ýª�´�Ó��ôÔ¨ã�êàÌ ��å��æÜäó�í �ä��©���Ôß��®·�ã�ÊãODEHOVðß��¾Ì��ðß���ã�ç®�ß��êô�î��â��®¼èÌß��Êã�òÔ¨äß��VSULWHðß��á©�¼��Öó®Ã�æË����í©û��é¬ë��ô�§��æã����èß��HYHQW �ª¤ß��Ê���ß
���Ôß��®·�ã�ÞÜ·�®ôôÐ�®ãû��Ýü§�æã�/LEHUW\�%DVLF �Ðß�Êã�� ãªã�Ý�Ü·��ðß����Ôß��®·�ã�ÞÜ·�®ôôÐ��â�ó��ôß��ß��É�îçû���´£�®·�äß��Éîç�êôàó��ô£�FXUVRU1250$/��������  �WKH�GHIDXOW�SRLQWHU$552:�����  �WKH�VWDQGDUG�:LQGRZV�DUURZ&5266+$,5�������� �D ��VKDSHG�SRLQWHU+285*/$66������� �WKH�:LQGRZV�KRXUJODVV
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7(;7��  �WKH�WH[W�LQVHUWLRQ�,�EHDP
�òß��ß�Û�â�ó��ô£FXUVRU�QRUPDO

òÓ�ï�Ä§û��Þë� ��í � ã®�ß��Öó®Ã�æË��ã�ç®�ß��ï�Ä§��Éîç��Ó®Ìã���ã�ç®�ß�
í �Ä¨ß��Éîç�îë�ã��Ó®Ìäß��ôÌÄØã��äô×�Þä¤ó�í��ã�â×�Þä¤ó��ã�ç®�ß��òÓ��Ä§�ÞÛ�Ó®Ìã�æÜäóí�êä×�í �Ä¨ß��Éîç�(UU í (UU� æó®ôÐ�äß��ñî�¤ô³��Ä§�ñ��Ýî¼£�ªèËâôØß��ðàË å�®ôÐ�äß��å�¬ë�ñî�¤ó�ª×�í æó®ôÐ�äß��æó¬ë���óî�¤ã�Ê�Ã�æã��Ä¨ß��Éîç��Ä¨ß��Éîç��´£��ôß��ß���ôÌÄØäß��í �ó©ªÌß�� 5(7851�ZLWKRXW�*268%� 5HDG�SDVW�HQG�RI�GDWD� %UDQFK�ODEHO�QRW�IRXQG� 6XEVFULSW�RXW�RI�UDQJH�� 'LYLVLRQ�E\�]HUR�� 26�(UURU��7KH�V\VWHP�FDQQRW�ILQG�WKH�ILOH�VSHFLILHG��� 26�(UURU��&DQQRW�FUHDWH�D�ILOH�ZKHQ�WKDW�ILOH�DOUHDG\�H[LVWV��� (UURU�RSHQLQJ�ILOH�� %DG�ILOH�KDQGOH�� ,QSXW�SDVW�HQG�RI�ILOH��� �Ä¨ß��â×�åîÜô³��ß�¤ß��é¬ë�òÔÓ��Ä¨àß�â×�Ù�èë�åîÜóû�ª×í�àä ß��Öó®Ã�æË�Úß«�í �ã��Ä§�Ýî¼£�ªèË�æôÌã�ODEHO ðß���ã�ç®�ß��êô�î��æÜäó��ôß��ß�RQ�HUURU�JRWR�>ODEHO@ ��ã�ç®�ß���ó�ª��òÓ��àä ß��é¬ë�Ê¿î�íæÜäóí��ã�ç®�ß��òÓ��Ä§�ñ� Ýî¼£�ªèË�êôß��ê�î�ß��©�®äß��ODEHOðß��îë�>ODEHO@ðß���ô£ê�î�ó�ñ¬ß��ODEHOðß��òÓ�UHVXPH ®ãû��Ê¿îóí��ã�ç®�ß��¬ôÔè���Ì���äß�UHVXPH ®ãû��Ê¿íRQ�HUURU �àä��òÓ�©î�îã�ODEHOðß���¬ë�í �ã�ç®�ß��òÓ��Ä§�Ýî¼£�ªèË��ã�ç®�ß��êôß���JRWR�>ODEHO@

�0DLQ�:LQGRZ �¬Ó�èß��å�îèË�®ôôÐ��ã�ç®�ß��òÓ��äÛ��È¤ß�ÞÛ�0DLQ�:LQGRZðß��å�îèË ®ôôÐ�ß WLWOHEDU ®ãû��áª¨�´ó��0DLQ�:LQGRZ �¬Ó�èàß�WLWOHEDU å�îèÌß��Âó®·�ðàË�òß�¤ß���×îß��Ê�Äó�ñ¬ß��òß��ß�>PDLQ@LI�WLPH���!�WLPH����WKHQWLPH�� �WLPH���WLWOHEDU�WLPH�HQG�LIVFDQJRWR�>PDLQ@ �ÂØÓ�0DLQ�:LQGRZ �¬Ó�èàß�®ãû���¬ë�áª¨�´óí
�3RUWV ¬Ó�èäß� Êã Þã�Ì�ß�
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Þô»�Ô� ðß� Õ®Ä�ç æàÓ êÌô¿�îã �àÏ� òÓ KHOSðß� Òàäß �ä�®� îë ���Üß� �¬ë å� �ä�åí© ÂØÓ /LEHUW\�%DVLF �Ðß âàÌ� îë ���Üß� �¬ë æã Ñªìß� êç÷ �ìË�îç� �Ó�Ü� SRUWVðß�®Óî� � ôÓ �Ó®Ìã åíª� åîÜó û SRUWVðß� Êã Þã�Ì�ß� í�ï®§� Þô»�Ô� ðß� Õ®Ä�ß�é¬ë Êã �ª� Þì³ êã�ª¨�³� åîÜó ñ¬ß� í VHULDO�SRUWðß� ð�£ í SRUW ÞÜ� �Ó®Ìäß�SRUWVðß� � ã®� �ôÔôÛ �Ó®Ìã áªË � ô�ç ��³�¤ß� òÓ �Ä§ í� ÞÄË Þ¼¤ó ª×í��Ðàß��ìÀÌ� í ��ç�ô�ß� ÞØè� âÜ¤�ó �ìÀÌ�Ó �»�§ �ÔôÇí SRUWðß� òÓ å�Üã ÞÜß å� �ô£ò�ß� �ôàô¼Ô�ß� ��ãîàÌäß� æã �ë®ôÏ í �ßîØèäß� ��ç�ô�ß� òÓ ï�Ä§û� � ß�Ìä� âÜ¤�ó��ãîàÌäß� í��î³�¤ß� ��Û ¾Ì� í �ç®�çû� æã ©�¼äß� ¾Ì� æã �ì�³�© æÜäó©�¼äß� ¾Ì� í KHOSðß� Òàã æË �ä�®� �ìèÜß í �î³�¤ß� ðàË �ì��® � â�ó âß �ôß��ß�ñ� òÓ ÞÄË í� ®¿ í� �Ä§ ñ� �ôßí�´ã Þä¤�ó û ���Üß� �¬ë Òß�ã í� �ç®�çû� æãòÓ �ì��® � åí© �ä�®� ©® ã ��ãîàÌäß� é¬ë í ��ãîàÌäß� é¬ë �ìôÓ �® � ��³�£�¬ë æË �à�ã� í� �ã�®� ñ� ��Ü� âß Úß¬ß í �ìèË �ôÓ�Û ��ãîàÌã ©î�í áªÌß ��³�¤ß�Êã ÖÓ®äß� KHOSðß� òÓ ©î�îã îë �äÛ �ìÌã Þã�Ì�ß� �Øó®Ã ÂØÓ �ôÄË� æÜßí Éî¿îäß��/LEHUW\�EDVLF �Ðß

�ã�ç®�ß� Êã ÖÓ®äß� KHOSðß� Òàã òÓ �ª� �àôà× ¬Ó�èäß� æË �©î�îäß� ��ãîàÌäß� å� ÊãÊã æÜßí 4%$6,& �ÐàÛ ï®§û� ��Ðàß� æã ��ãîàÌäß� ¾Ì� ðàË Ýî¼¤ß� �èßí�£ ª×íûí���³�¤ß� ðàË �® � âß í �ôß�£ �©íª¤ã Éî¿îäß� �¬ë æË ��ãîàÌäß� ðØ�� �¬ë¬Ó�èã �³�© � ó Úß¬ß �ìã�ª¨�³� æË �Ôà�¨ã ï�Ä§� â è� ª× �ç�Û å� ñªç¬¤� �Ô» ñ� ðàË ñî�¤óû :LQGRZV á�Èç í �ìÌã Þã�Ì�ß� �ôÔôÛ �Ó®Ìäß ��³�¤ß��ôä× �®ôã�Û Ù�èë å�Û �«� ü�äÓ�®§� ¯�ì� êàäÌ�´ó ª× ¬Ôèã ñ� Ý�äÌ�³� æË �ã®�äß�ðß� ��ãîàÌäß� ÞØè� �ôß�£ �ç�Ûí �òà´à´�ß� ¬Ôèäß���VHULDO�SRUW ðß� ðß� �à»îãÞØèß ê ã�ç®� òÓ ¬Ôèäß� ²Ôç á�ª¨�³�� áîØó å� ªó®ó �ã®�ã Ù�èë ü�ã í ��³�¤ß�í �ôä×®ß� �®ôã�Üß� æô� �äÈèã �î¼� Þ³®� ��ãîàÌäß� å÷ �Ä§ Þ¼¤ô´Ó ��ãîàÌäß��°ì�� êàäÌ�´� ª× ¬Ôèã Ý�äÌ�³� æã �ã®�äß� ¬¤ó û :LQGRZV á�Èç í ���³�¤ß�ª× êç÷ ��³�¤ß� òÓ �Ôà�¨äß� ¬Ó�èäß� Ý�äÌ�³� ªèË ¬¤ß� � ó Úß¬ß �ôß�£ ï®§�Úß« í �èë �ìèË êóîè�ß� �ç©� æÜß í åû� ð�£ ®ã�íû� é¬ë �® ç âßí��Ä§ í� ÞÄË Þ¼¤óÞÛ í ¬Ó�èäß� é¬ë á�ª¨�³� �ôÔôÛ Ñ®Ìó æã ðàË �ª��Ô� ©îÌ� �ôÓ�¿� ��ãîàÌäÛ åîÜ�ß��/LEHUW\�%DVLF �Ðß Êã ÖÓ®äß� KHOSðß� Òàäß �ä�®� æË ���Ë òë �ôß��ß� ��ãîàÌäß��VHULDO�SRUWV �ôà´à´�ß� ¬Ó�èäß� Êã Þã�Ì�ß�
òÓ ��ôÄ� �ìç�� °ôä�� í FRP� í FRP� �äë í ��³�¤ß� òÓ æôôà´à´� æó¬Ôèã ª�îóæã ©�Ô�´óí�ÞØç �®�Ó ÞÛ òÓ ELW ÝªÌä� ��ãîàÌäß� ÞØè� òëí��ã �Ëîç ��ç�ô�ß� ÞØç�ò��¨ß� PRGHPðß� Þ�ã ��³�¤àß �ô��¨ß� �°ì�û� ¾Ì� Â� òÓ �ô´à´�ß� ¬Ó�èäß�í RSHQ Öó®Ã æË SRUWðß� ¢�Ó òë VHULDO�SRUW ñ� Ý�äÌ�³� òÓ ðßíû� �îÄ¨ß�íðß� �Ó�¿� �®ã ÞÛ òÓ �ßîØèäß� ELWVðß� ©ªË í �ôç��ß�� ���·û� ©ªË í ê�Ë®³ ªóª¤��ï®§û� ���ô�§û� ¾Ì���ôß��ß� �Ðô¼ß� �´£23(1��&20Q�EDXG�SDULW\�GDWD�VWRS��IRU�UDQGRP�DV��KDQGOH©ªË îë EDXGðß� í��û í� ú åîÜó ª×í VHULDO�SRUWðß� â× òë &20Q òÓ Q �ô£ðß� í��ßîØèäß� ��ç�ô�ß� ���§û á�Èç îë SDULW\ðß� í�ELWV�SHU�VHFRQG�ôç��ß�� ���·û�ñ� �ó�ô�§û� ���ô�§û� ¾Ì� �¬ë ªÌ� ò���í�VWRS�ELWV û í� VWRS�ELW ú �ã� åîÜó VWRSª£�îß� Ñ®¤ß� åîÜ�ó å� ªó®ç ò�ß� ELWVðß� ©ªË Þ�ä� GDWDðß�í �ìß�äë� í� �ì����Û æÜäó��ìèã
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FRP� îë û í FRP� îë ú �ô£ SRUWðß� â× Þ�ä� Qðß�
��ôß��ß� âôØß� ¬§�ó å� æÜäó EDXGðß�

ûýùù úûùù ÿùù üùù úþù úúù �þü�ýùù ú�ûùù �ÿùù ý�ùù ûýùù ú�ùùúúþûùù þ�ÿùù
�ô�§� æÜäó éüË� ©�ªËû� òÓ �©î�îã ®ôÏ �Ë®³ âËªó ¯�ì� Ù�èë å�Û �«� êç� �ô£���ç�ô�ß� ÞØèß ®�Û� �Ë®³

��ôß��ß� ���ô�§û� ª£� ¬§�ó SDULW\ðß�1 1R�SDULW\( (YHQ�SDULW\2 2GG�SDULW\6 6SDFH�SDULW\0 0DUN�SDULW\ ��ôß��ß� âôØß� ïª£� ¬§�ó GDWDðß�þ ELWV�ORQJÿ ELWV�ORQJ� ELWV�ORQJ� ELWV�ORQJ�ª£�í Ñ®£ ÞÜ¸� ELWV � ÞÛ å� :LQGRZV á�Èç ®��Ìô´Ó ü�ã � â×®ß� �®�§� �«�
��ôß��ß� âôØß� ¬§�ó VWRSðß�úûí ELW ÞÛ ÞØç æô� �È�çû� �®�Ó Þ�äó îëí ��VWRS�ELWV û òë û í VWRS�ELW ú îë ú �ô£�VWRS�ELWV û��ñ� ELWV û ÞØç Ý©�Ì� �®�Ó ®È�èó â� ú â× ELWðß� �ã�ç®�ß� ÞØèô³ ñ� ®§�¬Ôèäß� Êã Þã�Ì�ß� ®ã�í� òÓ í�®§û� ELWðß� ÞØèó òÜß �VWRS�ELW ú��ñ� ELW ú í�áîØó �ã�ç®�ß� í �ã �àä� Ê�Ä� Þ� ELWVðß� Êã ®·��ã ÞÜ¸� Þã�Ì�ç û òà´à´�ß��«�Ó GDWD �äô× òÓ ê�®�§� �ã Ý©�Ìó �ô��è�ß� á�×û� æã ©ªË ðß� �ìôÓ Ñ®£ ÞÛ �ä�®���î¼� á�×û� é¬ë æã ÞÛ ÞØèó í �ô��è� á�×� � ðß� Ñ®£ ÞÛ â�®�ô´Ó��� å�Û�ç�Û �«�Ó �ôç��ß�� �ßîØèäß� ELWVðß� ©ªË òë EDXG òÓ �©ª¤äß� �Ë®´ß� í �àØ�´ã���ÿùù åîÜôÓ ELW � îë Ñ®£ ÞÛ å� �è¿®�Ó� �«�í��ôç��ß�� ELW �ÿùù ñ� ü�ã �ÿùùÝªÌã åîÜôÓ %\WH úùûý îë N%\WH ÞÛ å� �¿®�Ó� �«� í �ôç��ß�� Ñ®£ úûùù ñí�´ó��ôç��ß�� .E\WH ú ��ó®Ø� ÞØèß�

ÞØèß ÁîÄ§ æã åîÜ�ó VHULDO�SRUWðß�Ó KHOSðß� Òàã òÓ ��ãîàÌã æã ©î�îã�ã �´£æË /LQHV ÁîÄ¨ß� é¬ì� âÜ¤�ß� â�ó í ÞØèß� �ôàäÌ� âÜ¤�� ï®§� ÁîÄ§ Ù�èëí���ç�ô�ß��òë í RSHQ �àä� ðß� Ñ�À� �RSWLRQDO���ó�ô�§� ���ô�§� Öó®Ã&6Q 6HW�&76�WLPHRXW�LQ�PLOOLVHFRQGV��GHIDXOW�����PLOOLVHFRQGV�
'6Q 6HW�'65�WLPHRXW�LQ�PLOOLVHFRQGV��GHIDXOW�����PLOOLVHFRQGV�3( (QDEOH�SDULW\�FKHFNLQJ
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56 'LVDEOH�GHWHFWLRQ�RI�576��UHTXHVW�WR�VHQG�
2WKHU�GHIDXOWV�
'75�GHWHFWLRQ�LV�GLVDEOHG;21�;2))�LV�GLVDEOHGELQDU\�PRGH LV�WKH�GHIDXOW
&OHDU�7R�6HQG îëí ÞØèß� ÁîÄ§ ª£� �È�ç� �®�Ó Þ�ä� Ýíû� �ô�§û� òÓ Qðß� �ô£âÜ¤�� �ôç��ß� �Ðô¼ß� òÓ Qðß� í��PLOOLVHFRQGV �ôç�� òàã�ðß� �ª£î� �È�çû� �®�Ó Þ�ä�óí�®�Ôß� é¬ë å���KHOSðß� Òàã òÓ ©î�îã�ã �´£í GDWD�VHW�UHDG\ Â¨ß� �È�ç� �×î�Ýî»í �È�ç� �®�Ó Ýü§ ÞäÌß� æË �ã�ç®�ß� Ò×î� ��´� òìÓ ù æã ®�Û� �ç�Û �«��ôÔôÜ� âÜ¤�ó �'DWD�6HW�5HDG\��'65 Â¨ß� å� ñ���ù åîÜ� å� æÜäó Úß¬ß ��ç�ô�ß����ç�ô�ß� Ýî»í �È�ç� �®�Ó ï�è�� �ã�ç®�ß� Ñ®¼�®ôÐ�äß� Öó®Ã æË îìÓ ��ç�ô�ß� æã êàØç æÜäó ©ªË ®�Û÷ �%XIIHU��°��¤ß� ªóª¤�ß �ã��¬ë �äô× ÞÌ� � ó �ô£ ��®ô�Üß� Ñ®£û�� åîÜó å� � ó &ðß� Ñ®£ å� Æ£û��&RP�ô£ %\WHðß� �ª£î� ©ª¤ó í ��ç�ô�ß� æã êàØç æÜäã ©ªË ®�Û� �äô× ñí�´� ®ôÐ�äß��%XIIHU��°��¤ß� �äô× åîÜ� å� � ó ��ç�ô�ß� æã N% úÿ ÞØèß �ô£ �N% ���� %\WH�ðß�ðß� ¢�Ó �àä� Þ�× ®ôÐ�äß� �¬ë �äô× ªóª¤� � óí��úÿü�ý ñí�´�í úùûýúÿ ñí�´���SRUW&RP �����RSHQ��FRP�������Q������IRU�UDQGRP�DV��FRPP+DQGOHÞäÌß� æË �ã�ç®�ß� Ò×î�ó û ð�£ ù ñí�´� '65ðß� Â§ �äô× ÞÌ � å� ÞÀÓû� æã���ç�ô�ß� Ýî»í �È�ç� ªèË

RSHQ��FRP��������Q�����GV���IRU�UDQGRP�DV��FRPP+DQGOH
òÓ �ìã�ª¨�³� �Øó®Ã Þ�ã áª¨�´� í SULQW �àä� Öó®Ã æË â�ôÓ ��ç�ô�ß� Ý�³� �ã��òß��ß�Û ÞäÌ�´� ��ç�ô�ß� Ý�³û �ô£���Ôàäß�SULQW��KDQGOH�GDWD ��SRUWðß� ¢�Ó �àä� òÓ ©î�îäß� ¾�Øäß� îë KDQGOH �ô£Þ�× UHVHW ðß� ���¤� PRGHPðß� É�îç� ¾Ì� Ù�èë å�Ó KHOSðß� Òàã òÓ ©î�îã îë �äÛí®ã�íû� æã Éîç îë í òß��ß� ®ãû� Ý�³� æÜäó �ìß UHVHW ÞäÌßí �ìôß� ��ç�ô�ß� ÞØç��PRGHPVðß� æã É�îç� ¾Ì� êäìÔ�SULQW��KDQGOH� ³$7=´
ðß� Þ»îäß� ¯�ì ß� æã �äà�´äß� í SRUWðß� òÓ �ôß�£ ©î�îäß� E\WHVðß� ©ªË �Ó®Ìäß��ôß��ß� �Ðô¼ß� áª¨�´ç VHULDO�SRUWðß�YDULDEOH ORI��KDQGOH�í �ôß�£ �äà�´äß� E\WHVðß� ©ªË ñ©ªË ®ôÐ�ã Þ�äó ñ¬ß� í YDULDEOHðß� å°¨ô³ �ô£VHULDO�SRUW ðß� òÓ �©î�îäß���ôß��ß� �Ðô¼ß� á�ª¨�³� æÜäó VHULDO�SRUW ðß� ªèË �äà�´äß� E\WHVðß� �ï�®ØßíYDULDEOH� LQSXW���KDQGOH�Q�©ªË Þ�ä� Q í���YDULDEOH ®ôÐ�äß� òÓ 3RUWðß� æã �«î§�äß� ��ç�ô�ß� å°¨�³ �ô£SRUWðß� ªèË ©î�îäß� E\WHVðß� ÞÛ �ï�®× æÜäó �ô£��VHULDO�SRUWðß� æã �«î§�äß� E\WHVðß���ôß��ß� �Ðô¼ß� Öó®Ã æËYDULDEOH� LQSXW���KDQGOH�ORI��KDQGOH��
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�àä ß� á�ª¨�³�� êØàÏ � ó VHULDO�SRUWðß� Êã Þã�Ì�ß� ï�ìç� í� �ã�ç®�ß� ï�ìç� ªÌ�í�FORVHFORVH��KDQGOH
åîÜ� �ôàäÌß� å�Ó ��³�¤ß� ðß� Þ»îã ¯�ì� ðß� �ã ��³�£ æã ��ç�ô�ß� Ý�³� ªèËêç÷ ®§��� òìÓ ª£�í �×í òÓ �®ô�Û ��ç�ô� Þ³®� �ãªèË í ��ç�ô�àß Ý��Ø�³� í Ý�³�í �ÑîÔ» òÓ ®È�è� ï®§û� ELWVðß� Úß¬ß ÂØÓ ª£�í ELW ÞØèó å� � ó ÞØç �®�Ó ÞÛ òÓð�£ �ßîØèäß� ®ôÏ E\WHVðß� ñ���ÑîÔ¼ß� é¬ë òÓ �®È�èäß� E\WHVðß� ©ªË �Ó®Ìã æÜäó��W[FRXQW �àä ß� Ýü§ æã �ÞØèàß �È�çû� òÓ òë í åû�YDULDEOH W[FRXQW��KDQGOH�
ªèË �ã ODEHO ðß� �ã�ç®�ß� êô�î� æÜäóí VHULDO�SRUW ðß� òÓ ï�Ä§û� ¾Ì� Þ¼¤� ª×â³� �àä ß� é¬ë ªÌ� ò��óí RQFRPHUURU �àä ß� Öó®Ã æË Úß«í��ã �Ä§ Ýî¼£��� SRUWðß� òÓ �Ä§ Ýî¼£ ªèË êôß� ê�î�ß� ©�®äß� ODEHOðß�RQFRPHUURU�>HUURUODEHO@åíª� RQFRPHUURU �àä ß� ����Û æÜäôÓ �Ä§ Ýî¼£ ªèË ODEHO ñ� ðß� ê�î�ß� ï�Ðßû �ã��ODEHO ñ�RQFRPHUURUé¬ëí é®ôÏ í �Ä¨ß� Éîç Þ�ä� âô× ðàË ñî�¤�³ ��®ôÐ�ã ��ü� Ù�èë �Ä§ Ýî¼£ ªèËí�òë ��®ôÐ�äß�&RP(UURU� �� SRUW ðß� òÓ Þ»�¤ß� �Ä¨ß� Ò»í ðàË ñî�¤ó ®ôÐ�äß� �¬ë

&RP3RUW1XPEHU ��Ä¨ß� êôÓ Þ¼£ ñ¬ß� SRUW ðß� â× ðàË ®ôÐ�äß� �¬ë ñî�¤ó
&RP(UURU1XPEHUZLQGRZVðß� á�Èç É�îç� æô� Òà�¨ó ñ¬ß� í �Ä¨ß� â× ðàË ®ôÐ�äß� �¬ë ñî�¤ó��Ôà�¨äß�

�KDUGZDUH�,QSXW�2XWSXW�SRUWV ¬Ó�èäß�
¯�ì� ÞÜß êç� ªØ�Ìç æÜßí�¬Ó�èäß� é¬ë æË KHOSðß� Òàã òÓ �ôÓ�Û ��ãîàÌã ª�î�û©ªË Îà�óí���³�¤ß� Êã Þã�Ì�ß� êßü§ æã ÊôÄ�´ó �ã SRUW ��³�¤ß� ðß� Þ»îãîë SDUDOOHO�SRUW ñ¯�î�äß� �Ì��Äß� ¬Ôèã å�Ó ü�ã í��ÿþìþüþ ��³�¤ß� òÓ SRUWVðß��©î�îäß� �ü»îäß� å� í ª£�í �×í òÓ ELW � ÞØèó êç÷ Úß« í VHULDO�SRUWðß� æã É®³�Þä¤ó ®§û� í ��ç�ô�ß� ÞØèß �ìÀÌ� æÜß í ��ç�ô�ß� ÞØèß �ìÌôä� �´ôß ¬Ôèäß� �¬ë òÓí��î³�¤ß� ðß� �SRUWðß� �¬ë ðàË Â�®ó ¯�ì� ñ� í����Ì��Äß� �ìà³®� ò�ß� ���·û�ü�ã �Ôà�¨äß� �°ì�û�� âÜ¤�ó ¯�ì� ðß� �î³�¤ß� Þóî¤� òÓ êã�ª¨�³� æÜäó Úß¬ßí� ò�î¿ ¡��¼ã ÞôÐ¸�� âÜ¤�� �ôçí®�Üß� �®��© ðß� �î³�¤ß� æã ��·� Ý�³� ÞäËÞ� ª£�í SRUW â× Öó®Ã æË �Ì��Äß� ¬Ôèã Êã Þã�Ì�ß� â�ó û í��ë®ôÏ í Ù®¤ã ÞôÐ¸�âä¼� å� ªó®� �èÛ �«� í�©ª¤ã SRUW �Ì��Äß� ¬Ôèã òÓ �ü»îäß� æã �Ëîä ã ÞÜßÞã�Û Þôß© ðàË �ç®�çû� òÓ �¤�ß� � ó ��³�¤ß� æã ¬Ôèã ñ� Êã Þã�Ì�àß �ã�ç®�ª× êç÷�êèã ��ãîàÌäß� Ý��Ø�³� í Ý�³� �ôÔôÛ �Ó®Ìäß êàäÌ�´�³ ñ¬ß� SRUWðß� ðàËé¬ëí �,&ðß� �àã�Ü�äß� ®��íªß� òÓ áª¨�´� ò�ß���SLQðß� æã �Ëîä ã æã SRUWðß� åîÜ�ó¯�ì� ñ� æã ��ç�ô�ß� Þ�Ø�´ó ®§û� í ��ç�ô� Þ³®ó �ìÀÌ�Ó É�îç� ðß� â´Ø� SLQðß�
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å� � ó �ç®�çû� òÓ ©�¼äß� é¬ë æË �¤�ß� ªèÌÓ Úß¬ß��ë®ôÏ í ¬Ôèäß� Úß¬� Áî�®ãSLQðß� æã �Ëîä ã ÞÜß êç÷�¬Ó�èäß� é¬ë Êã Þã�Ì�� å� �ã�ç®�ß� âä¼� å� Þ�× Ñ®Ì�ü ðß� êôÓ �ü»îäðß� â´Ø� SDUDOOHO�SRUW �Ì��Äß� ¬Ôèã å� ü�äÓ ¹�§ SRUW â×�Ëîä ã ÞÜß í RXWSXW ï®§û� í FRQWURO ï®§û� í VWDWXV ðä´� �ìÀÌ� ��Ëîä ã� SDUDOOHO�SRUW ñ¯�î�äß� ¬Ôèäß� Êã Þã�Ì�àß �ìàÛ áª¨�´� ©ª¤ã 3RUW â×
LQS�SRUW�QXPEHU�¬§�� ñ����SRUW�QXPEHU êä× ñ¬ß� SRUW ðß� æã �ã �%\WH��©ªË âà�´� �àä ß� é¬ëé¬ëí ©�ªË� æË ���Ë �ä��© �«î§�äß� ��ç�ô�ß� åîÜ� í��SRUW ðß� òÓ �©î�îäß� ��ç�ô�ß�SRUW êä× ñ¬ß� 3RUW ðß� Êã Þ»îäß� ¯�ì ß� æã �ã©�Øß� ��ãîàÌäß� æË ���Ë ��·û��QXPEHU
RXW�SRUW�QXPEHU�E\WHåîÜó å� æÜäóí��SRUW�QXPEHU êä× ñ¬ß� SRUW ðß� ðß� E\WH Ý�³�� áîØ� �àä ß� é¬ë��ûþþ�ù æã â× æË ���Ë E\WH ðß� �¬ë

��´� ª× �ìç÷ �ìß�äÌ�³� �ôÔôÛ �Ó®Ìã æã �ªÛ��ã æÜ� âß�ã Þä ß� é¬ë áª¨�´�ûÊã Þã�Ì�ó :LQGRZV á�Èèß� å�Û �ä� êç� ñ����³�¤ß� òÓ ÞÄË �ä� í� ï�Ä§� �íª£SRUW ðß� ²Ôç ðß� ��ç�ô� Ý�³�� ü�ã ê�ää» ñ¬ß� �ã�ç®�ß� áîØó â� SRUWV ðß� é¬ëá�Èç å÷ Úß« í ï�Ä§� Ýî¼£ ��´ô³ �¬ìÓ �ôß�£ :LQGRZV êÌã Þã�Ì�ó ñ¬ß�ñ� ðß� ��ç�ô� Ý�³� æã ï®§û� �ã�®�ß� Êèã æã êèÜä� �Ô» ðàË ñî�¤óû :LQGRZV�êàäÌ�´ó :LQGRZV á�Èèß� å�Û îß ð�£ SRUW
æôãª¨�´äß� ðß� �ã�ç®�ß� Êó¯î� ªó®� í �ã�ç®�ß� òÓ RXW í LQS�� ®ã�íû� á�ª¨�³� ªèËªà äß� ²Ôç òÓ ©î�îäß� òË®Ôß� ªà äß� òÓ �©î�îäß� ��Ôàäß� ¾Ì� Õ�Ó� � ó��QWSRUW ðä´ó ªà äß� �¬ëí��/LEHUW\�%DVLF �Ðàß ò´ô�®ß�
��:LQGRZVðß� Éîç �´£ æôãª¨�´äß� ���³�£ ðß� �ßîØèäß� ��Ôàäß� Òà�¨�³ æÜßí

��ZLQGRZV�������0(�úV\VWHP ªà äß� òÓ Òàäß� �¬ë Ê¿í � óí QWSRUW�GOO îë ÂØÓ ª£�í Òàã ðß� ���¤�³��ZLQGRZVðß� ªà ã òÓ ©î�îäß�
��ZLQGRZV�17������;3�û

Òàã òÓ �©î�îäß� �DGPLQLVWUDWLYH�ULJKWV���ó�©û� ÕîØ¤ß�� ª¼Øó �«�ã Â�Àß�� ñªçûÒàã æã æô�ä�®�ã æô�Øó®Ã Ù�èë æÜßí ZLQGRZV�17������;3 Ý�äÌ�³� ªèË KHOSðß��KHOSðß�
å� æÜäó �DGPLQLVWUDWLYH�ULJKWV���ó�©� ÕîØ£ æôãª¨�´äß� Êôä ß å�Û �«��úæä¿ ©î�îäß� V\VWHP�� ªà äß� ðß� ]QWSRUW�V\V í QWSRUW�GOO ��Ôàäß� ¦´è�´���:LQ17 ªà ã

���¤�³ �DGPLQLVWUDWLYH�ULJKWV���ó�©� ÕîØ£ æôãª¨�´äß� Êôä ß æÜó âß �«��û��ôß��ß� ��ôàäÌß�� áîØó �ã�ç®� âôä¼� ðß�
��:LQ17 ªà äß� æä¿ V\VWHP�� ªà äß� ðß� QWSRUW�GOO ¥�´è�³�����
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åîÜó ñ¬ß� V\VWHP�� ªà äß� æä¿ GULYHUV ªà äß� ðß� ]QWSRUW�V\V ¥�´è�³������:LQ17 ªà äß� æä¿å� æÜäóí��QWSRUW��UHJ Òàäß� Ýü§ æã UHJLVWU\ðß� ðß� �ªóª� ��©�ªË� �Ó�¿�����/LEHUW\�%DVLF �Ðàß ò´ô�®ß� ªà äß� æä¿ ©î�îäß� QWSRUW ªà äß� òÓ Òàäß� �¬ë ª ��Ó�¿� å� ªØ�Ìçí��]QWSRUW�V\V í QWSRUW�GOO Þ�ã ï®§û� ��Ôàäß� Êã �©î�îã åîÜó í��QWSRUW��UHJ Òàäß� ÞôÐ¸� Öó®Ã æË åîÜ� UHJLVWU\ðß� ðß� ��©�ªËû���:LQGRZV á�Èèß� ÞôÐ¸� �©�Ë�����
��/LEHUW\�%DVLF á�ª¨�³��æË���È£üã

ÞØÌó�û ê�ää»�ª×�ñ¬ß���ã�ç®�ß��Êô��í��Êó¯î��ªó®���èÛ��«��í � ã®�ß���ôàäË�Ý�äÛ��ªèËáª¨�´äß�����¤ô´Ó��¬ë�Þ¼£��«��í æôãª¨�´äß��ðß���î�Üäß���ã�ç®�ß��òÄÌ��å�ðß���ã�ç®�ß���ä�®��ñ��&RPSLOLQJðß��ª�îó�Úß¬ßí��ã�ç®�ß���¬ë�ÞôÐ¸�ß��Ðàß��é¬ë�ðß����èß���ã�ç®�ß��å÷��Ðàß��é¬ë�òÓ�Òà�¨ó�&RPSLOLQJðß��æÜßí��î³�£�ñ���ìäìÔó��Ðßéªë�¸��ñ¬ß�Û�&RPSLOLQJ áª¨�´ó�û êç÷���Ôàã��Ëîä ã�æÜß�ÂØÓ�ª£�í�Òàã�²ôß9LUWXDO �ôèØ��ÞäÌ�´ó�êèÜß��èÛ�äß���Ðß�ðß���ã�ç®�ß��Þóî¤��ñ��ï®§����Ðß�òÓâ�ó��ô£��7.1 ©�ª�ãû���Òàã�ðß��/LEHUW\�%DVLFðß���Ðß�Òàã�Ýî¤ó��ô£�0DFKLQHåîÜôß�êä³��®ôôÐ��� ó��(;( ©�ª�ãû���ñ¬ôÔè���ã�ç®��Ýü§�æã�Òàäß���¬ë�ÞôÐ¸�� ó�Úß¬Ûí��5XQ�7LPH�(QJLQHð� �ã�ç®�ß���¬ë�ðä´ó��ô£��7.1 Òàäß��â³��²ÔçÚß¬Ûí�êÌó¯î��©�®äß���ã�ç®�ß��Êã��ã�ç®�ß��òÓ��àäÌ�´äß����î»û��í î¼ß��ÞÛ�Õ�Ó���ã�ç®�ß��Êã��6// Éîç�æã���Ôàäß��í '// òÜôã�èóªß��Â�®ß������Üã�Õ�Ó���Ðàß��é¬ë�®¤ã�òÓ�â��îØß��¾Ì��¡®·�ªÌ���¬ë�¯� ç���ôÔôÛ�¢ô¿î��â�ô³í
�ô�§��æÜäó��ëï�®·�ªÌ�í�Úß¬ß��ç®�çû��Öó®Ã�æË��ëï�®·�� ó��Ðàß��é¬ë�ºô§®�ßªèË��ìôàË��à¼£�ò�ß����ãîàÌäß��Ý�§©��â��VHWXS �ä��×�æã�HQWHU�UHJLVWUDWLRQ�FRGHLFRQ�HGLWRU �ã�ç®��Öó®Ã�æË��LFRQV����çîØóû��âôä¼��æÜäó�Úß¬Û��Ðàß��é¬ìß�Ú��®·�ô�§û��Ýü§�æã��Ðàß��é¬ë���Ô¼��âÜ¤�ß��æÜäó�Úß¬Û��VHWXS �ä��×�òÓ�©î�îäß���ôß��ß�����ô�§û��ñî¤���¬Ó�ç�®ìÈ���ô£�VHWXS �ä��×�æã�SUHIHUHQFHV

�QRWLILFDWLRQV É�ÄØß�
ñ® ô³��Ðàß��é¬ë�®¤ã�ÕüÏ��ªèË�FRQILUP�RQ�H[LW�IURP�/LEHUW\�%DVLF �ô�§û���Ðàß��é¬ë�æã��í®¨ß���ôàäË�æã�ªôÛ��ß�ªèË�áª¨�´äß��êô�è�ß��ß�³��ìÇ��GLVSOD\�H[HFXWLRQ�FRPSOHWH�QRWLFH �ô�§û�é¬ë��ã�ç®�àß�å�Û��«��0DLQ�:LQGRZðß��òÓ��ß�³®ß��é¬ë�åîÜ��í �ã�ç®�ß��ÞäË�ï�ì�ç��QRPDLQZLQ ®ãû��á�ª¨�³����ã®�äß���ìÓ¬¤ó�âßí��¬Ó�èß�

�VWDUWLQJ�XSÉ�ÄØß�
©�Ì���ðàË��Ðàß��é¬ë�®¤ã��¬Ó�ç�ÞÌ��VWDUW�/LEHUW\�%DVLF�(GLWRU�IXOO�VFUHHQ �ô�§û���·�¸ß�

�ORDG�RQ�VWDUWXS É�ÄØß�
��Ðàß��é¬ë�®¤ã�ÞôÐ¸��ïª��ªèË�Òàã�ñ��Þôä¤��áªË�QR�ILOH �ô�§û���Ðàß��é¬ë�®¤ã�ÕüÏ��Þ�×�¢�Ó Òàã�®§��Þôä¤��PRVW�UHFHQW�ILOH �ô�§û�
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�¬ë��¤��¹î¼èß��Ê�®ã�òÓ�êàôÐ¸��©�®äß��Òàäß��â³������Û�â�ó�WKLV�ILOH �ô�§û���ô�§û�
�FRPSLOLQJ É�ÄØß�

�ä�®�ß���ôàäË�¢¿îôß�SURJUHVV�EDU �ìÇ��VKRZ�FRPSLOH�SURJUHVV�GLDORJ �ô�§û���ã�ç®�àß�FRPSLOLQJ�æË �ã®�äß���Ðàß��®¤ã�ê�èó�å�ô£û��¾Ì��òÓ�HQDEOH�FRPSLOHU�UHSRUWLQJ �ô�§û��ü�ã��ôä´�ß���æô��Ø�ã�æó®ôÐ�ã�©î�í¾Ì��Úß¬Ûí��äìÀÌ��æË�å�Ôà�¨ó�å�®ôÐ�äß��å�¬ìÓ�7HVW ®ôÐ�äß��í WHVW ®ôÐ�äß�©î�í�æË��Ðàß��é¬ë�®¤ã�Úì�èô³��ô�§û���¬ë�®ô·���ªèË�Úß¬ßí�ï®§û����ìô�è�ß���ã�ç®�ß��òÓ�ï�Ä§��´äß��òÓ��%$. ©�ª�ã���Òàã�æóîÜ���FUHDWH��EDN�ILOH�RQ�UXQ�GHEXJ �ô�§û�¢ô¤¼���×í�í��UXQ ¬ôÔè�ß���×í�òÓ��ô�§û���¬ë�ÞÔ³��¹î¼èß��Ê�®ã�òÓ�©î�îäß�Úß« í �ôß�£�¬Ôèó�ñ¬ß���ã�ç®�ß��æã��¨´ç�åîÜ����Ôàäß��é¬ë�í�GHEXJ �ã�ç®�ß��ï�Ä§��êèã��¨´ç�Ù�èë�åîÜôÓ��ã�ç®�ß��ÞÄË�í��å�ªØÓ��è �ß

�HQYLURQPHQW É�ÄØß�
ü�äÓ��ã�ç®�ß������Ë�¢ô¿î�ß��èôÌã�å�îß��á�ª¨�³��XVH�V\QWD[�FRORULQJ �ô�§û���¬Üë�í ®§��åîß��ìß�åîÜó��Ðàß��é¬ë���¤àÄ¼ã�í �ã�åîß��ìß�åîÜó���®ôÐ�äß��ôç�Üãû�Úß«í��ô�§û� �¬ë��Ó�¿��â�ó�DGG�NLOO�EDVLF�DSSV�WR�DOO�ZLQGRZV �ô�§û���ã�ç®�ß��ÕüÏ���ôç�Üã��áªË�í �ã�ç®�ß��òÓ�Þà§�ñ��Ýî¼£�ªèË�¬Ó�îèß��ÕüÏ�0DLQðß���¬Ó�èß��ô¿�®�Óû��©�Ì�û��æôôÌ��æÜäó�PDLQ�ZLQGRZ�FROXPQV�URZV �ô�§û���ô�§û���¬ë�Ýü§�æã�:LQGRZ�ã�®�ß��ÞÜß�åîÜô³�ñ¬ß��©�ª�ãû������Û�æÜäó��VRXUFH�ILOHQDPH�H[WHQVLRQ �ô�§û��ªË��ã®�äàß�åîÜó��ãªèË�ªôÔã��¬ëí��%$6 åîÜ� å��æã�ûª���Ðàß��é¬ì�����Û�ò�ß��%$6 Éîç�æã�©�ª�ãû��®ôÏ�®§��©�ª�ã����Ðàß��é¬ë���Ôàã�ÞÌ��ªó®óí�%DVLF �Ðß�æã�É�îç�

���(;( Éîç�æã��ó¬ôÔè�ß����Ôàäß��æóîÜ�
/LEHUW\ æã��¨´èß��é¬ë�òÓ��èÛ�äß���Ðß�ðß���ã�ç®�ß���ä�®�ß��Øó®Ã�Ù�èë�²ôß5XQðß��Òàã�í��5XQ�7LPH�(QJLQHðß��Òàã�í �7.1 ��Ôàä��ðä´ó��ã�ª�îó�æÜßí�%DVLFðä´ó�í �(;( Éîç�æã�îë�í �Ðàß��é¬ë���Ôàã��´ã�²Ôç�òÓ�©î�îã�7LPH�(QJLQH��/LEHUW\�%DVLF����� òë��ì¸×�èç�ò�ß��/LEHUW\�%DVLF �Ðàß���´èß����UXQ����H[Hñ©�Ìß��áª¨�´äß��ÊôÄ�´ó��Ðô»�ðß��êàóî¤��ªó®��í �ã��ã�ç®���ää»�ª×�êç��½®�Ó�á�ôØß��� ó�êàóî¤�àÓ�WHVW�EDV �ã�ç®�ß���¬ë�â³��í �Ðàß��é¬ìß����¤ß��åí©��ìàôÐ¸���ôß��ß����îÄ¨ß��

æã�PDNH��7.1�ILOH �ô�§û��Ýü§�æã�Úß«í��7.1 Éîç�æã�Òàã�ðß��Òàäß��Þóî¤��ú�ªóª ß���7.1ðß��Òàäß�â³������Û�� ó��¬Ó�ç�®ìÈ���UXQ �ä��Øß��Ýü§
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¥�´è�³��â��êôÓ��7.1ðß��Òàã�¥�´è�³�í��ã�â³���ê�ôä´��í ªóª��IROGHU æóîÜ��ûâ� IROGHUðß���¬ë�òÓ�êÌ¿íí��Ðàß��é¬ë��´ã�²Ôç�òÓ�©î�îäß��UXQ����H[Hðß��Òàã�7.1ðß��Òàã�â³��²Ôç�ðß���UXQ����H[H��¦´è�´äß��Òàäß��â³��®ôôÐ�ï�è����ã�ç®�ß���ì���¤ó�í �ã�ç®�àß��Ì����Éîç�ñ��æã���Ôàã��ãª¨�³��ª×��èÛ��«��üIROGHUðß��²Ôç�ðß���ì§�´è�³��� ó��%03ðß����Ôàã�í ��î»û����Ôàã�Þ�ã�êàäË�ªóª ß�IROGHUðß��ðß����Ðàß��é¬ë��´ã�²Ôç�òÓ��©î�îäß����ôß��ß����Ôàäß��¥�´è�³��ý�ªóª ß�YEDV��Z�VOO�������� YYP��Z�GOOYJXL��Z�VOO���������� YYPW��Z�GOOYRIOU��Z�VOOYWKN��Z�GOOYWN����Z�GOOYWN����Z�GOOñ¬ß��5XQ�7LPH�(QJLQHðß��Òàã�ÞôÐ¸���áª¨�´ã�ñ��Þ�×�æã��ã�ç®�ß��ÞôÐ¸��â�ó�7.1ðß��Òàã�â³��²Ôç�ðß��ê�®ôÏ�ª×�êä³��å��½®�Ôäß��æã
ðàË �Ðàß��é¬ë�®¤ã�òÓ�UXQ �ä��×�ðß���®·��ã��ë¬ôÔè��©�®äß���ã�®�ß���Ó�¿� æÜäóæã�H[WHUQDO�SURJUDPV �ô�§��Ýü§�æã�Úß«í���7.1 Éîèß��æã��ã�®�ß��é¬ë�åîÜ��å�©® ä��êàôÐ¸��æÜäóí�UXQ �ä��×�ðß��Ñ�Àô´Ó��ã�ç®�ß��â³������Û�â��VHWXS �ä��Øß��é�ô�§�
ðàË ®ìÈ��é�ô�§��©® ä���ô£�JR�WR�EUDQFK�ODEHO îëí�UXQ �ä��×�òÓ��ô�§��Ù�èëíñ��ðß��Ý�Ø�çû��ÊôÄ�´��í �ã�ç®�ß��òÓ��©î�îäß��ODEHOVðß��ÞÛ��ä��×��·�¸ß���´ó�é�ô�§��©® ä���ìèã
æË Ò¸Üàß��ã�ç®�ß�����§��ñ��OLWH�GHEXJ îë��ä��Øß��é¬ë�²Ôç�òÓ�®§û���ô�§û��íÒ¸Üß��í �ã�ç®�ß�����§��ÊôÄ�´���ô£�GHEXJ îë�®§û���ô�§û��í���ô ã®��ï�Ä§��ñ��®ôÐ�ã�ÞÛ��äô×�æË


