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3DWWDPD�-DQJMDUDV����������7KH�)DFWRUV�,QIOXHQFLQJ�6WRFNV�3ULFH�RI�7UDQVSRUWDWLRQ�VHFWHU��0DVWHUuV�3URMHFW��0�(FRQ���0DQDJHULDO�(FRQRPLFV���%DQJNRN��*UDGXDWH�6FKRRO��6ULQDNKDULQZLURW�8QLYHUVLW\���3URMHFW�$GYLVRU����'U��5DWFKDSDQ�&KRLHMLW��7KLV�0DVWHUuV�3URMHFW�LV�WR�VWXG\�WKH�IDFWRUV�LQIOXHQFLQJ�VWRFNV�SULFH�RI�WUDQVSRUWDWLRQ�VHFWHU�� 6WXG\� LV� WR� GLYLGHG� LQWR� WZR� SDUWV�� 3DUW� 2QH� LV� WR� VWXG\� DERXW� VWRFN� SULFH� RI�WUDQVSRUWDWLRQ� VHFWHU� PRYHPHQW�DQG� FRPSDUH� ZLWK� 6(7� ,QGH[� DQG� ILQDQFLDO� GDWD� RI� HDFK�FRPSDQ\��7KH�RWKHU�LV� WR�VWXG\�WKH�IDFWRUV�LQIOXHQFLQJ�VWRFNV�SULFH�RI� WUDQVSRUWDWLRQ�VHFWHU��7KH�IDFWRUV� LQFOXGHG�6(7�,QGH[��'RZQ�-RQHV�,QGH[� ODVW�GD\��%DOWLF�'U\� ,QGH[�ODVW�GD\��1HW�9DOXH�RI�IRUHLJQHU�WUDGLQJ�ODVW�GD\�DQG�2LO�3ULFH�LQ�1HZ�<RUN�0DUNHW�ODVW�GD\���� 8VLQJ�GDLO\�GDWD�GXULQJ�-XO\���������WR�-XQH�����������%\�FROOHFW�RI�6HFRQGDU\�WLPHV�VLULHV� GDWD� WRWDOO\� ���� GDWD�� 'DWD�ZHUH� TXDQWLW\� DQDO\VLV� E\� (YLHZ� ���� SURJUDP� �� 2UGLQDU\�/HDVW�6TXDUH�0HWKRG��WR�H[HFXWH�VWDWLVWLF�UHODWLRQVKLS�LQ�0XOWLSOH�/LQHDU�5HJUHVVLRQ�0RGHO��� )LUVW� VWXG\� IRXQGHG� WKDW� VWRFN�SULFH�RI� WUDQVSRUWDWLRQ�VHFWHU�PRYHPHQW� UHODWHG�ZLWK�6(7�,QGH[�DQG�ILQDQFLDO�GDWD�RI�HDFK�FRPSDQ\�LQ�SRVLWLYH�GLUHFWLRQ��%HVLGHV�UHVXOW�RI�VWXG\�LV�WR�GLYLGHG�LQWR���JURXSV�DV�IROORZ�VHD�IUHLJKW��DLU�IUHLJKW�DQG�RWKHUV����� �� 6HFRQG�VWXG\�IRXQGHG�WKDW�6(7�,QGH[�UHODWHG�ZLWK�DOO�FRPSDQ\�LQ�SRVLWLYH�GLUHFWLRQ��%DOWLF�'U\�,QGH[�ODVW�GD\�UHODWHG�ZLWK�3UHFLRXV�6KLSSLQJ�3XEOLF�&R��/WG���5HJLRQDO�&RQWDLQHU�/LQHV�3XEOLF�&R��/WG�� � 7KRUHVHQ�7KDL�$JHQFLHV�3XEOLF� DQG�7UDQVSRUWDWLRQ� ,QGH[� LQ� SRVLWLYH�GLUHFWLRQ�� �2LO�3ULFH� LQ�1HZ�<RUN�0DUNHW� ODVW�GD\� UHODWHG�ZLWK�%DQJSDNRQJ�7HUPLQDO�3XEOLF�&R��/WG��7KDL�$LUZD\V� ,QWHUQDWLRQDO�3XEOLF�&R��/WG��5HJLRQDO�&RQWDLQHU�/LQHV�3XEOLF�&R��/WG���7KRUHVHQ� 7KDL� $JHQFLHV� 3XEOLF� DQG� 7UDQVSRUWDWLRQ� ,QGH[� LQ� WKH� RSSRVLWHG� GLUHFWLRQ�� � 1HW�9DOXH�RI�IRUHLJQHU�WUDGLQJ�ODVW�GD\��DQG��'RZQ�-RQHV�,QGH[�ODVW�GD\�GRHVQuW�KDYH� LQIOXHQFH�VWRFN�SULFHV�LQ�7UDQVSRUWDWLRQ�VHFWRU�����
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�´��¸£µ¡�¦³�°���£µ¡�¦³�°�� ®�oµ�� �¦µ¢Â­���́��¸¦µ�µ�¨µ�®΅��¦´¡¥rÂ¨³�¦·¤µ��µ¦�ºÊ°�µ¥�� � ��nª�Á�º°�¤·�¥����������hhhhhhhhhhhhhhhhh��� � ������ �¦µ¢Â­��¦µ�µÂ¨³¤¼¨�nµ�µ¦�ºÊ°�µ¥�°�®»o� $27�� � ����nª�Á�º°�¤·�¥����������hhhhhhhhhhhhhhhhh��� � ������ �¦µ¢Â­��¦µ�µÂ¨³¤¼¨�nµ�µ¦�ºÊ°�µ¥�°�®»o� $6,0$5�� � ��� �� �nª�Á�º°�¤·�¥����������hhhhhhhhhhhhhhhhh��� � ������ �¦µ¢Â­��¦µ�µÂ¨³¤¼¨�nµ�µ¦�ºÊ°�µ¥�°�®»o� %(&/�� � ���� �nª�Á�º°�¤·�¥����������hhhhhhhhhhhhhhhhh��� � ������ �¦µ¢Â­��¦µ�µÂ¨³¤¼¨�nµ�µ¦�ºÊ°�µ¥�°�®»o� %7&�� � ��� �nª�Á�º°�¤·�¥����������hhhhhhhhhhhhhhhhh��� � ������ �¦µ¢Â­��¦µ�µÂ¨³¤¼¨�nµ�µ¦�ºÊ°�µ¥�°�®»o� -87+$�� � ��� �nª�Á�º°�¤·�¥����������hhhhhhhhhhhhhhhhh��� � ������ �¦µ¢Â­��¦µ�µÂ¨³¤¼¨�nµ�µ¦�ºÊ°�µ¥�°�®»o� 36/�� ���� �nª�Á�º°�¤·�¥����������hhhhhhhhhhhhhhhhh��� � ������ �¦µ¢Â­��¦µ�µÂ¨³¤¼¨�nµ�µ¦�ºÊ°�µ¥�°�®»o� 5&/�� � �� �� �nª�Á�º°�¤·�¥����������hhhhhhhhhhhhhhhhh��� � ������ �¦µ¢Â­��¦µ�µÂ¨³¤¼¨�nµ�µ¦�ºÊ°�µ¥�°�®»o� 7+$,�� � ��� �nª�Á�º°�¤·�¥����������hhhhhhhhhhhhhhhhh��� � �������� �¦µ¢Â­��¦µ�µÂ¨³¤¼¨�nµ�µ¦�ºÊ°�µ¥�°�®»o� 77$�� � ��� �nª�Á�º°�¤·�¥����������hhhhhhhhhhhhhhhhh��� � ������
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������´��¸°»�­µ®�¦¦¤�µªÃ��­r�¥o°�®¨´����ª´��Îµ�µ¦¤¸�¨�¦³���n°¦µ�µ®»o��¨»n¤��­n�Ä��·«�µ�Á�¸¥ª�´��������´��¸�nµ¦³ªµ�Á¦º°¥o°�®΅���� ª´��Îµ�µ¦¤¸�¨�¦³���n°¦µ�µ®»o�� »̈n¤��­n�Ä��·«�µ�Á�¸¥ª�´�� �����¦µ�µ�ÊÎµ¤´�Ä��¨µ� n̈ª�®�oµ�·ª¥°¦r���1<0(;�� ¥o°�®¨´���� ª´��Îµ�µ¦¤¸�¨�¦³���n°¦µ�µ®»o��¨»n¤��­n�Ä��·«�µ��¦��´��oµ¤�������¦·¤µ��µ¦�ºÊ°�µ¥­»��·�°��´�¨��»��nµ��µ�·¥o°�®¨´����ª´��Îµ�µ¦¤¸�¨�¦³���n°¦µ�µ®»o��¨»n¤��­n�Ä��·«�µ�Á�̧¥ª�´���



���¸É���Á°�­µ¦Â¨³�µ�ª·�´¥�¸ÉÁ�¸É¥ª�o°��� Ä��µ¦ª·�́¥�¦´Ê��¸Ê� �¼oª·�´¥Å�o«¹�¬µÁ°�­µ¦Â¨³�µ�ª·�´¥�¸ÉÁ�¸É¥ª�o°�� � Â¨³Å�o�ÎµÁ­�°�µ¤®´ª�o°�n°Å��¸Ê� ����o°¤¼¨�´ÉªÅ�Á�¸É¥ª�´�®»o��¨»n¤��­n�����§¬�̧Â¨³Â�ª�·��¸ÉÄ�oÄ��µ¦«¹�¬µ������§¬�̧�¨µ��¸É¤¸�¦³­·��·£µ¡������µ¦ª·Á�¦µ³®r®¨´��¦´¡¥r�µ�Á���·������Â�ª�·��¸ÉÄ�oÄ��µ¦«¹�¬µ�����µ�ª·�́¥�¸ÉÁ�¸É¥ª�o°����o°¤¼¨�́ÉªÅ�Á�̧É¥ª�́�®»o��¨»n¤��­n�����¼n¤º°®»o�Å�¥������������������������� ®»o��¨»n¤��­n� ®¦º°®»o�Ä�®¤ª�°»�­µ®�¦¦¤��­n�Â¨³Ã¨�·­�·�­r� ®¤µ¥�¹�� ®»o��°��¦·¬´��¸É���³Á�¸¥�Ä��¨µ�®¨´��¦´¡¥rÂ®n��¦³Á�«Å�¥�¹É��¦³�°��»¦�·��oµ��µ¦��­n�Â¨³Ã¨�·­�·�­r�¹É�¤¸�´Ê�®¤��Îµ�ª�� ����¦·¬´� Å�oÂ�n®»o� �¦·¬´� �nµ°µ�µ«¥µ�Å�¥��Îµ�´�� �¤®µ���� ��$27� � � � �¦·¬´�Á°Á�̧¥�� ¤µ¦¸�� Á�°¦rª·­­r� �Îµ�´�� �¤®µ���� �� $6,0$5� � � �¦·¬´� �µ��nª��¦»�Á�¡²� �Îµ�´�� �¤®µ���� ��%(&/�¦·¬´� �µ��¦³��� Á�°¦r¤·�°¨��Îµ�´�� �¤®µ���� �� %7&� � � �¦·¬´� �»�µ�µª¸� � �Îµ�´�� �¤®µ���� � ��-87+$��¦·¬´� ¡¦¸Á�¸¥­��·��d�� �Îµ�´�� �¤®µ������36/����¦·¬´� °µ¦r� �̧�Â°¨���Îµ�´���¤®µ������5&/����¦·¬´� �µ¦�·�Å�¥��Îµ�´�� �¤®µ���� ��7+$,��¦·¬´� Ã�¦¸Á��Å�¥�Á°Á¥��r�̧­r��Îµ�´�� �¤®µ�����77$�®»o��°��¦·¬´�� �¦»�Á�¡Ã­£�� �Îµ�´��¤®µ���� �� .:&� �¦·¬´�� �¦´¡¥r«¦¸Å�¥�¨´�­·��oµ �Îµ�´��¤®µ���� ���667��¦·¬´�� Å�¥�¼�µ¦r� Á�°¤·Á�·Ê¨ �Îµ�´�� �¤®µ���� �� 767(�Â¨³��¦·¬´� ¥¼Å�Á�È�Â­���µ¦r�� Á�°¦¤·�´¨��Îµ�´��¤®µ������867�Ã�¥Ä��¸É�¸Ê�³�ÎµÁ­�°Á¡¸¥��o°¤¼¨�°�®»o��¸É�Îµ¤µÄ�oÄ��µ���´��¸ÊÁ�nµ�´Ê�� �����¦·¬´��nµ°µ�µ«¥µ�Å�¥��Îµ�´���¤®µ������$27�΅�¬�³�µ¦�¦³�°��»¦�·� �¦³�°��·��µ¦�nµ°µ�µ«¥µ�¦ª¤�´Ê��·��µ¦°ºÉ��¸ÉÁ�¸É¥ª�´��®¦º°�n°Á�ºÉ°��´��µ¦�¦³�°��·��µ¦�nµ°µ�µ«¥µ��´Ê��¸É�ÎµÁ�·��µ¦Á°�Â¨³�¸É¦nª¤¨��»�Ä�΅�¬�³�°��µ¦�º°®»o�Ä��¦·¬´�¥n°¥��¦·¬´�¦nª¤�Â¨³�¦·¬´�Ä�Á�¦º°��Ã�¥�¦·¬´��ÎµÁ�·��µ¦�¦·®µ¦�·��µ¦�nµ°µ�µ«¥µ���´Ê�®¤��Îµ�ª���� Â®n��Å�oÂ�n��nµ°µ�µ«¥µ��¦»�Á�¡���°�Á¤º°�����nµ°µ�µ«¥µ�Á�̧¥�Ä®¤n�����nµ°µ�µ«¥µ�Á�̧¥�¦µ¥���nµ°µ�µ«¥µ�£¼Á�È�����nµ°µ�µ«¥µ�®µ�Ä®�n��­Îµ®¦´��nµ°µ�µ«¥µ�­»ª¦¦�£¼¤·��¹É�°¥¼n¦³®ªnµ��µ¦�n°­¦oµ��´Ê�¤¸�¦·¬´� �nµ°µ�µ«¥µ��­µ�¨�¦»�Á�¡Â®n�Ä®¤n��Îµ�´��Á�}��¼o�ÎµÁ�·��µ��
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��
����¦·¬´�°µ¦r���̧Â°¨���Îµ�´���¤®µ������5&/��¨´�¬�³�µ¦�¦³�°��»¦�·� Ä®o�¦·�µ¦�µ¦��­n��¼o�°�Á��Á�°¦r�µ��³Á¨¦³®ªnµ��¦³Á�«��¦³Á£�¢e�Á�°¦r��)HHGHU���º°Ä®o�¦·�µ¦��­n�Ä�Á­o��µ�¦³®ªnµ�Á¤º°��nµ®¨´��¸ÉÁ�}�«¼�¥r�¨µ��µ¦���nµ¥­·��oµ�´�Á¤º°��nµ¥n°¥�´Ê��o��µ�Â¨³�¨µ¥�µ��¸É°¥¼nÄ�¨³Âª�Ä�¨oÁ�̧¥��Ã�¥¤¸�µ¦µ��Îµ®��ª´�Â¨³Áª¨µ�°�Á¦º°�¸ÉÂ�n�°���¹É�Â�n�¨´�¬�³�µ¦Ä®o�¦·�µ¦Å�oÁ�}�� �µ¦Ä®o�¦·�µ¦��­n�Ä�¨´�¬�³�6KLSSHU�2ZQHG�&RQWDLQHU� ��º°�µ¦�¦·�µ¦��­n��¼o­·��oµÄ®o�´�­µ¥�µ¦Á�·�Á¦º°®¨´�� �µ¦�¦·�µ¦��­n�Ä�¨´�¬�³�&DUULHU� 2ZQHG� &RQWDLQHU� � �º°�µ¦�¦·�µ¦��­n������¼o­·��oµÃ�¥�¦�Ã�¥Ä�o�¼o�°�Á��Á�°¦r�°��¦·¬´�Á°������¦·¬´��µ¦�·�Å�¥��Îµ�´���¤®µ������7+$,��΅�¬�³�µ¦�¦³�°��»¦�·� �¦³�°��·��µ¦��­n��µ�°µ�µ«¦³®ªnµ��¦³Á�«Â¨³Ä��¦³Á�«�Ã�¥Ä®o�¦·�µ¦�µ��¦»�Á�¡²�Å�¥´��»��·��nµ�Ç�¦ª¤����Á¤º°��Ä������¦³Á�«��¦³�°��oª¥�»��·��nµ�Ç�Ä��¦³Á�«Ã�¥Å¤n¦ª¤�¦»�Á�¡²���Îµ�ª�����Á¤º°��Â¨³�»��·�Ä��nµ��¦³Á�«�Îµ�ª�����Á¤º°��Ã�¥¤¸¦µ¥Å�o�nµÃ�¥­µ¦Á�̧É¥ª�·��¦³�ÎµÄ�Á­o��µ��·�£¼¤·£µ�Á°Á�̧¥�Á­o��µ��·��oµ¤�ª̧��Â¨³Á­o��µ��·�£µ¥Ä��¦³Á�«��·�Á�}�¦o°¥¨³��������¦o°¥¨³� �������Â¨³¦o°¥¨³� ������°�¦µ¥Å�o�nµÃ�¥­µ¦¦ª¤�Â¨³¦µ¥Å�o�nµ��­n�­·��oµÂ¨³Å�¦¬�¸¥r£´��r�·�Á�}��¦³¤µ�¦o°¥¨³���������°�¦µ¥Å�o�µ¦��­n�¦ª¤�����¦·¬´�Ã�¦̧Á��Å�¥�Á°Á¥��r�¸­r��Îµ�´���¤®µ������77$��¨´�¬�³�µ¦�¦³�°��»¦�·� ¨��»�Ä��»¦�·�Á�·�Á¦º°Ã�¥�µ¦�º°®»o�¦o°¥¨³������� � Ä��¦·¬´�¥n°¥�¹É��¦³�°��»¦�·�Á�·�Á¦º°�³Á¨�Îµ�ª����� �¦·¬´��Â¨³Â�n¨³�¦·¬´�¤¸Á¦º°Á¡¸¥���� ¨Îµ�Ã�¥���ª´��¸É�����´�¥µ¥��������¨»n¤�¦·¬´�Ã�¦̧Á��¤¸�°�Á¦º°�´Ê�®¤��Îµ�ª�������¨Îµ�Á¦º°�»�­µ¥�°��¨»n¤�¦·¬´�Ã�¦¸Á���³Ä®o�¦·�µ¦�µ¦Á�·�Á¦º°£µ¥Ä�o�ºÉ°­µ¥�µ¦Á�·�Á¦º° 1RUZHJLDQ�$VLD�/LQH�����Â�ª�·��§¬�¸�� �����§¬�¸�¨µ��̧É¤¸�¦³­·��·£µ¡���·¦́��r�­´�Â�oª�������� �µ¦ª·Á�¦µ³®r�µ¤�§¬�¸�¨µ��¸É¤¸�¦³­·��·£µ¡� �(IILFLHQW�0DUNHW� +\SRWKHVLV�� ®¦º°� (0+�Á�}��¨µ�Â�n��´�­¤�¼¦�r��¹É�Á�ºÉ°ªnµ¤¼¨�nµ�¸É�ª¦�³Á�}��°�®»o�¥n°¤Á�nµ�´�¦µ�µ�¨µ�Á­¤°�Â­��Ä®oÁ®È�ªnµ�µ¦Á�¨¸É¥�Â�¨��°�¦µ�µ®»o�Å¤nªnµ� �� Áª¨µÄ�Áª¨µ®�¹É��³Á�}��o°¤¼¨�¸É­³�o°��nµª­µ¦�¸É¤¸°¥¼n°¥nµ�­¤�¼¦�r� ®µ��µ¦�´�­·�Ä��ºÊ°�µ¥®»o��°��´�¨��»�Ä��¨µ��́Ê�°¥¼n��¡ºÊ��µ��°��µ¦�µ��³Á��oª¥Á®�»�¨� ¦µ�µ®»o��³�¦´��´ª­¼��¹Ê�®¦º°¨�¨�°¥nµ�¦ª�Á¦ÈªÁ¤ºÉ°¤¸�o°¤¼¨�nµª­µ¦Ä®¤nÇ Á�oµ¤µ� �́��´Ê��¹�Å¤n¤¸Ä�¦­µ¤µ¦��Îµ�ÎµÅ¦Á�·����·Å�o� �¨�ÎµÅ¦�¸É�´�¨��»�Å�o¦´��³Á�}��ÎµÅ¦Ä�¦³�́����·� �1RUPDO� 3URI LW��Á�nµ�´Ê�� ®¦º°�¨nµª°¸�°¥nµ�®�¹É�ªnµ�µ¦Á�¨¸É¥�Â�¨�Ä�¦µ�µ®»o��³­°��¨o°��´��nµª­µ¦�o°¤¼¨�°��µ¦



��
Á�¨¸É¥�Â�¨�Ä��{��¥́¡ºÊ��µ��°��¦·¬́��¹�Á¦¸¥��¨µ��»��¸É¤¸¨´�¬�³Á�n��¸Êªnµ�¨µ��¸É¤¸�¦³­·��·£µ¡Ä��µ¦�nµ¥�°��o°¤¼¨�nµª­µ¦®¦º°�¨µ��¸É�´�¨��»�Ä�o�µ¦�µ��µ¦�rÄ��´ªÂ�¦�¸É¤¸�¨�¦³���n°¦µ�µ®»o�Â���µ��³Á��� Ä�¦³���µ¦Â�n��´�Á­¦̧�´Ê�¦µ�µ�³Á�}��́ª�¨´��́�Ä®o�µ¦�́�­¦¦�¦́¡¥µ�¦Å�¥´�­nª��nµ�Ç��°��¦³��Á«¦¬��·�Å�o°¥nµ��¼��o°�Â¨³�oµ�¨µ�®¨´��¦´¡¥r�Îµ®�oµ�¸ÉÄ��µ¦�́�­¦¦Á�·��»�Å�o°¥nµ�Á®¤µ³­¤�Â¨oª¦µ�µ®»o��È�³­³�o°��¹�¤¼¨�nµ�¸ÉÂ�o�¦·��µ¤�{��´¥¡ºÊ��µ���,QWULQVLF�9DOXH���°�Â�n¨³�¦·¬´����¹É�Ä�Ã¨��°��ªµ¤Á�}��¦·�Â¨oª�¨µ��¦³Á£��¸Ê¤¸°¥¼n�o°¥¤µ������́��´Ê��§¬�¸�¨µ��¸É¤¸�¦³­·��·£µ¡�¹��́Ê�°¥¼n��­¤¤�·�µ��´��n°Å��¸Ê�� ������Îµ�ª��¼o�ºÊ°Â¨³�¼o�µ¥Ä��¨µ�¤¸¤µ�¦µ¥���¦³�´É�Å¤n¤¸�»��¨Ä�¤¸°Îµ�µ�Ä��µ¦�Îµ®��¦µ�µ®»o�Å�oÂ¨³¦µ�µ�¸ÉÁ�·��¹Ê��³Á�}�¦µ�µ�¸É¤¸Â�ªÃ�o¤Á�oµ­¼n�»¨¥£µ¡�� ������¼o¨��»�Â�n¨³��¤¸¡ºÊ��µ�Ä��µ¦�¦³Á¤·�¤¼¨�nµ®»o�Á®¤º°��´���+RPRJHQHRXV�([SHFWDWLRQ���¹É��Îµ®���¹Ê��µ��ªµ¤�nµ�³Á�}� �3UREDELOLW\�'LVWULEXWLRQ���°�°´�¦µ�¨�°�Â����� ������¼o�ºÊ°Â¨³�¼o�µ¥Ä��¨µ�®¨´��¦́¡¥r¤¸�ªµ¤Á�¸É¥ª�o°��´�¦µ�µÂ¨³�nµª­µ¦�nµ�Ç�°��®»o�°¥nµ�­¤�¼¦�r� �3HUIHFW�.QRZOHGJH��� ����¼o¨��»��»����³Á¨º°�¨��»�Ä�®¨´��¦´¡¥r�¸É�³�n°Ä®oÁ�·�°¦¦��¦³Ã¥��r­¼�­»����¦³�´��ªµ¤Á­¸É¥�®�¹É��¸ÉÄ®o�¨�°�Â��­¼�­»��� �µ¤�§¬�¸�¨µ��¸É¤¸�¦³­·��·£µ¡�´Ê��º°ªnµ�µ¦Á�¨¸É¥�Â�¨��°�¦µ�µ�³Á�}�°·­¦³�n°�´�Å¤n¤¸�ªµ¤­´¤¡́��r�´��Â¨³Á�ºÉ°ªnµ¦µ�µÄ��{��»�´���&XUUHQW� 3ULFH�� �º°¦µ�µ�¸É�´�ª·Á�¦µ³®rÂ¨³�´�¨��»�Å�o°µ«́¥¤¼¨�nµ�oµ�¦µ�µ��µ¦�o��ªoµ�Â¨³�µ¦ª·Á�¦µ³®r�nµª­µ¦�¸ÉÁ�d�Á�¥�n°­µ�µ¦����Â¤o�¦³�´É��o°¤¼¨�¸ÉÁ�}��ªµ¤¨´�®¦º°¦¼o�´�Á¡̧¥���Ä�ª��Îµ�´��¦µ�µ�¸ÉÁ�·��¹Ê��¹��º°ªnµÁ�}�¦µ�µ�¸É¤¸Â�ªÃ�o¤Á�oµ­¼n�»¨¥£µ¡��(TXLOLEULXP� SULFH�� �¹É�Ä��¨µ��¸É¤¸�¦³­·��·£µ¡�´Ê�¦µ�µ�»¨¥£µ¡�È�º°�¤¼¨�nµ�¸ÉÂ�o�¦·���,QWULQVLF�9DOXH���´É�Á°��� Â¤oªnµ�¨µ��¸É¤¸�¦³­·��·£µ¡�µ¤­¤¤�·�µ��¸É�¨nµª¤µ�È�µ¤�Â�nÄ��µ���·�´�·�¨µ�Á®¨nµ�´Ê��ÈÅ¤nÅ�o¤¸�¦³­·��·£µ¡Á�nµÁ�¸¥¤�´�Ä��»��¨µ���¹É�­µ¤µ¦��ÎµÂ���ªµ¤¤¸�¦³­·��·£µ¡�°��¨µ��µ�¨´�¬�³¡§�·�¦¦¤�nµª­µ¦�o°¤¼¨°°�Å�oÁ�}� ��¦³�´� �́��¸Ê�� ��� � �¨µ�®¨´��¦´¡¥r�¸É¤¸�¦³­·��·£µ¡�ÉÎµ��7KH� :HDNO\� (IILFLHQW� 0DUNHW�� Á�}��¨µ�®¨´��¦́¡¥r�¸É¦µ�µ¤¸�µ¦Á�¨ºÉ°�Å®ª°¥nµ�­»n¤Â¨³¤¸�ªµ¤¥º�®¥»n��ÉÎµ Á�ºÉ°��µ��´�¨��»�­µ¤µ¦�«¹�¬µ�o°¤¼¨�oµ�¦µ�µÅ�o°¥nµ�Á�nµÁ�¸¥¤�´��Â¨³�o°¤¼¨�oµ�¦µ�µ¤¸�o°¥�¹�Å¤n¤¸Ä�¦Á°µÁ�¦̧¥�Ä�¦Å�o�µ��o°¤¼¨¦µ�µ��ÎµÄ®o�µ¦Á�¨¸É¥�Â�¨��°�¦µ�µÄ�°�̧�Á�}�Å�Ã�¥Å¤n°µ��µ��³Á�Å�o�¦µ�µ®»o�Ä��{��»�́��¹�¤¸�µ¦Á�¨ºÉ°�Å®ªÂ��Á�·�­»n¤�º°��¨µ��¸É¤¸�¦³­·��·£µ¡Ä�¦³�́��ÉÎµ�¸Ê�º°ªnµ�o°¤¼¨�oµ�¦µ�µÂ¨³�¦·¤µ�



��
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�¹�¤·�»�µ¥������� ¤¸�·«�µ��µ¦Á� º̈É°�Å®ª°¥¼nÄ��µ¨��� ®»o��77$� �Á�}�®»o��¸É�n°��oµ�Å�o¦́��ªµ¤­�Ä�¤µ��¸É­»�Ä��¨»n¤��­n�Ã�¥Á�¦¸¥�Á�¸¥��µ�¤¼¨�nµ�µ¦�ºÊ°�µ¥�¹É�Á�¥­¼�­»��¹�� � ���������� öµ��µ������Ä�Á�º°��»¨µ�¤� ®¦º°¡·�µ¦�µ�µ��µ¦µ������� �³¡�ªnµ°´�¦µ�¦·¤µ��µ¦�ºÊ°�µ¥Ä��e������ Á�·��ªnµ�¦o°¥¨³����� Ä��»�Å�¦¤µ­���°��µ��¸Ê�¥´�Á�}�®»o��¸É¤¸�µ¦�nµ¥�{��¨­¼�°¸��¦·¬́�®�¹É��Ã�¥Ä��e�������¦·¬´��nµ¥�{��¨¦ª¤������µ��n°�e�¦ª¤�´Ê��eÅ�o�'LYLGHQG�<LHOG�¤µ��ªnµ¦o°¥¨³����Â¨³¥´�¤¸�µ¦�nµ¥�{��¨°¥nµ��n°Á�ºÉ°�Ä��e�n°Ç¤µ��ÎµÄ®o�´�¨��»��¹�­�Ä�Á�oµ¤µ¨��»�Ä�®»o�77$�Á�}��Îµ�ª�¤µ����� Ä��nª��¸É�Îµ�µ¦«¹�¬µ�´Ê��¦µ�µ���ª´��¸É��� �¦��µ�¤������°¥¼n�¸É������� �µ��Â¨³¦µ�µÅ�o�¦́��¹Ê�Å����¹�¦³�´�¦µ�µ��������µ��Ä��nª�Á�º°�Á�̧¥ª�´���¦³¥³®�¹É��¦µ�µÁ¦·É¤Á�¨¸É¥��·«�µ�Á�}��µ¨���¤µ�¹��¸É¦³�́�¦µ�µ��������µ��Ä�ª´��¸É���­·�®µ�¤�������¹É�Á�}��nª�Á�¸¥ª�´��´��¸É�6(7�,QGH[�Á¦·É¤¤¸�µ¦Á� º̈É°�Å®ªÄ��·«�µ��µ¨�Á�n�Á�̧¥ª�´�� �Ã�¥¦µ�µ�°�®»o�� 77$� ¥´���Â�ªn��́ªÄ��¦°�Â��Ç�nª�¦µ�µ��������������µ�����¦³�´É��nª��¨µ¥Á�º°�­·�®µ�¤��¦µ�µ¤¸�µ¦Á�¨̧É¥��·«�µ�Á�}��µ�¹Ê�°¥nµ��´�Á��Ä�Áª¨µÅ¤n�¹���� Á�º°��¦µ�µ­µ¤µ¦�¤µ�d��¸É¦³�́�������� �µ�Ä�ª´��¸É� �� �»¨µ�¤��������®¨´��µ��´Ê��¦³¤µ�����ª´���º°Ä�ª´��¸É�����»¨µ�¤�¦µ�µ¨�¨�°¥nµ�¦ª�Á¦Èª���¹�¦³�́������µ���´Ê��¸ÊÁ®�»�µ¦�r�¸É¦µ�µ¤¸�µ¦�¦´�¨�¨�°¥nµ�¦ª�Á¦Èª°µ�Á�·��µ��µ¦�¸É�¦µ�µ¤¸�µ¦�¦́��́ª­¼��¹Ê�°¥nµ�¦ª�Á¦ÈªÄ�¦³¥³Áª¨µ°´�­́Ê��¹��ÎµÄ®o¤¸Â¦��µ¥�Îµ�ÎµÅ¦�µ��´�¨��»��¸É¤¸�o��»�®»o�Ä�¦µ�µ�¸É�ÉÎµ�ªnµ¦µ�µÄ��¦³�µ��ºÊ°�µ¥Ä���³�´Ê��Â¨³¤°�ªnµ¦µ�µ��³�´Ê�­¼�Á�·�Å��¹�Å�o�¥°¥�µ¥®»o�°°�¤µ���¹�¦³�´�����¸É�·�ªnµÁ®¤µ³­¤� �µ��´Ê�¦µ�µ¤¸�µ¦Á� º̈É°�Å®ª�¹Ê�¨�­΅��´�Â�n¥´���¤¸�·«�µ��µ¦Á� º̈É°�Å®ª°¥¼nÄ�����µ�¹Ê����´Ê��¸ÊÁ¤ºÉ°¡·�µ¦�µ�oµ��¨�ÎµÅ¦­»��·�°��¦·¬´��77$� ¡�ªnµÁ�}��nª��¸É�¨�ÎµÅ¦­»��·�°��¦·¬́�Á¡·É¤�¹Ê�°¥nµ�¤µ��¹����������� öµ��µ��Ä�Å�¦¤µ­��������� ��µ¦µ������ � ��¹É��º°ªnµ­°��¨o°��´��·«�µ��µ¦Á� º̈É°�Å®ª�°�¦µ�µ®»o��̧É°¥¼nÄ��·«�µ��µ�¹Ê�¡°�̧�� ­nª�­µÁ®�»�¸É�ÎµÄ®o¦µ¥Å�oÁ¡·É¤�¹Ê�°¥nµ�¤µ�Á�ºÉ°��µ�°´�¦µ�nµ¦³ªµ��¸É�¦´��́ª�¹Ê��� �°�¦�´��µ¦¨��»��¦´��¦»��°�Á¦º°Ä®o¤¸��µ�Ä®�n�¹Ê�Â¨³� � � ¤¸�¦³­·��·£µ¡�¸¥·É��¹Ê���7KH� � 6WRFN� ([FKDQJH� RI� 7KDLODQG�� ����� � �� 2QOLQH� � �� � ���¦³�´É�ª´��¸É����¤¸�µ�¤������¦µ�µ�d��¸É��������µ���¹É��º°ªnµ­¼�­»�Ä��nª��o��e������Á¤ºÉ°Á¦·É¤Á�oµÁ�º°�Á¤¬µ¥��¦µ�µ®»o��¨´��¦´��´ª¨�¨�°¥nµ��n°Á�ºÉ°�°¸��¦´Ê�®�¹É��¹É��nª�Áª¨µÄ�¨oÁ�̧¥��´��µ¦Á�¨ºÉ°�Å®ª�°��6(7�,QGH[��¸É�Îµ¨´��¦´��́ª¨�Á�n��´���
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��
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