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�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



�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�



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�



��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



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



�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



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�
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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���




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�



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
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��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�
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SULQW��KDQGOH�H[W�´UHVHW³ �­�ô�§û� Ê�®ã æã ®ô·��ß� �ß�¯�
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WUHWXUQ�D�YDOXH�
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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



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



��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�



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



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



[�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



















































&$//�����%$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



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



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



�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�



���Ìßû� òÓ �ôØÄèã ®ôÏ �Ø��´ß� �­î¼ß�
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SULQW��KDQGOH�´F\FOHVSULWH�VSULWHQDPH���´�ðßíû� ðß� �®ô§û� �­î¼ß� æã DQLPDWLRQ� ÞäË
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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´
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6SULWHWREDFN�VSULWHVðß� �¤� ®ìÈó Úß¬ß í VSULWHVðß� ÞÛ Þ�× ê�Ðô» òÓ ©î�îäß� VSULWHðß� â³®ó��ôØ�ß�3ULQW��KDQGOH�´VSULWHWREDFN�VSULWHQDPH´
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�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



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



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 úùûý
úÿ 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��



�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�



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
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