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5HFHLYHG�-XO\���������
'LUHFWRU� WUDQVLWLRQ� WKUHVKROG� YDOXHV� DUH� QXPHULFDOO\� FDOFXODWHG� IRU� WKH� KRPHRWURSLF

QHPDWLF�FHOO�XQGHU�WKH�ILHOG�RI�VSDWLDOO\�ERXQGHG�OLJKW�EHDPV�LQ�GHSHQGLQJ�RQ�WKH�GLUHFWRU
DQFKRULQJ� HQHUJ\� ZLWK� WKH� FHOO� VXUIDFH�� $QDO\WLFDO� H[SUHVVLRQV� IRU� WKH� WKUHVKROG� LQ� WKH
ZLGH� DQG� QDUURZ� OLJKW� EHDPV� DUH� REWDLQHG� IRU� WKH� FDVHV� RI� VWURQJ� DQG� ZHDN� GLUHFWRU
DQFKRULQJ��,W�LV�VKRZQ�WKDW�LQIOXHQFH�RI�WKH�DQFKRULQJ�HQHUJ\�ILQLWH�YDOXHV�LQFUHDVH�ZLWK
GHFUHDVLQJ� RI� WKH� EHDP� FURVV�VHFWLRQ�� ,W� LV� DSSHDU� WR� EH� WKH� PRVW� VWURQJ� DW� WKH� ZHDN
GLUHFWRU�DQFKRULQJ�

 Ò°ãËÓÓº� ¯È°°�Ò�ÈÓ©� ÏÓÈ�ËÓÒ«� ¹º¯º�È� ¹Ë¯Ëº¯ÒËÓ�È�ÒÒ� �Ò¯Ë}�º¯È� m� �ºäËº�¯º¹Óº®
ÓËäÈ�Ò�Ë°}º®�«�Ë®}Ë�m�¹ºãË�¹¯º°�¯ÈÓ°�mËÓÓº�º�¯ÈÓÒ�ËÓÓ©²�°mË�ºm©²�¹��}ºm�m�ÏÈmÒ°Ò�
äº°�Ò� º�� ªÓË¯�ÒÒ� °�Ë¹ãËÓÒ«��Ò¯Ë}�º¯È�°�¹ºmË¯²Óº°�	
�«�Ë®}Ò��{�¹¯Ë�ËãË�°Òã	Óº�º�Ò
°ãÈº�º� °�Ë¹ãËÓÒ«��Ò¯Ë}�º¯È� ÓÈ®�ËÓ©�ÈÓÈãÒ�Ò�Ë°}ÒË� m©¯ÈÎËÓÒ«��ã«�¹º¯º�È� m��Ò¯º�
}Ò²�Ò��Ï}Ò²�¹��}È²�°mË�È���º}ÈÏÈÓº����º�mãÒ«ÓÒË�}ºÓË�Ó©²�ÏÓÈ�ËÓÒ®�ªÓË¯�ÒÒ�°�Ë¹ãË�
ÓÒ«�mºÏ¯È°�ÈË��°��äËÓ	�ËÓÒËä�¹º¹Ë¯Ë�Óº�º�¯ÈÏäË¯È�¹��}È��|Óº�º}ÈÏ©mÈË�°«�ÓÈÒºãËË
°Òã	Ó©ä�¹¯Ò�°ãÈºä�°�Ë¹ãËÓÒÒ��Ò¯Ë}�º¯È�

)XQFWLRQDO�0DWHULDOV�����1R��������� �������Û�,QVWLWXWH�IRU�6LQJOH�&U\VWDOV

��� )XQFWLRQDO�PDWHULDOV�������������



$�$�%HUH]RYVND\D�HW�DO����,QIOXHQFH�RI�WKH�GLUHFWRU�����

)XQFWLRQDO�PDWHULDOV������������� ���



$�$�%HUH]RYVND\D�HW�DO����,QIOXHQFH�RI�WKH�GLUHFWRU�����

��� )XQFWLRQDO�PDWHULDOV�������������



$�$�%HUH]RYVND\D�HW�DO����,QIOXHQFH�RI�WKH�GLUHFWRU�����

)XQFWLRQDO�PDWHULDOV������������� ���



$�$�%HUH]RYVND\D�HW�DO����,QIOXHQFH�RI�WKH�GLUHFWRU�����

��� )XQFWLRQDO�PDWHULDOV�������������


