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+,9�$,'6�� ��� WKH� UHODWLRQVKLSV� EHWZHHQ� VHOHFWHG� IDFWRUV� LQFOXGLQJ� VH[�� DJH�� HGXFDWLRQ�� PDULWDO� VWDWXV��
HFRQRPLF�VWDWXV��SHULRG�EORRG�H[DPLQDWLRQ�NQRZQ��VH[XDO�RULHQWDWLRQ�� VXEVWDQFH�DEXVH��PHQWDO� LOOQHVV��
VWDJH�RI�GLVHDVH��VRFLDO�VXSSRUW��VWLJPD��IDPLO\�UHODWLRQVKLSV��FRSLQJ�UHVSRQVHV��KLVWRU\�RI�IDPLO\�VXLFLGDO�
EHKDYLRU�DQG�VXLFLGDO�LGHDWLRQ�RI�SHUVRQV�ZLWK�+,9�$,'6��7KH�VDPSOH��ZDV�����+,9�$,'6�SDWLHQWV�VHOHFWHG�
E\�HYHU\�VHFRQG�SDWLHQW�DQG�DFFLGHQWDO�VDPSOLQJ�PHWKRG�IURP�VSHFLDO�+,9�$,'6�KRVSLWDO��7KH�UHVHDUFK�
LQVWUXPHQWV�ZHUH� TXHVWLRQQDLUHV� QDPHO\� VRFLDO� VXSSRUW�� VWLJPD�� IDPLO\� UHODWLRQVKLSV�� FRSLQJ� UHVSRQVHV�
DQG� VXLFLGDO� LGHDWLRQ��$OO� TXHVWLRQQDLUHV�ZHUH� WHVWHG� IRU�FRQWHQW� YDOLGLW\� DQG� UHOLDELOLW\�� 7KH�&URQEDFKuV�
DOSKD�FRHIILFLHQW�UHOLDELOLW\�ZHUH�������������������������DQG������UHVSHFWLYHO\��6WDWLVWLF�WHFKQLTXH�XWLOL]HG�LQ�
GDWD� DQDO\VLV� ZHUH� )UHTXHQF\�� 3HUFHQWDJH�� 6WDQGDUG� GHYLDWLRQ��0HDQ��0HGLDQ��0RGH�� 8QSDLUHG� W�WHVW��
2QH�ZD\��$QDO\VLV��RI��9DULDQFH��$129$���(WD�DQG�3HDUVRQuV�SURGXFW�PRPHQW�FRUUHODWLRQ��
� 0DMRU�UHVXOWV�RI�WKLV�VWXG\�ZHUH�DV�IROORZV���

�� +,9�$,'6�SDWLHQWV�ZHUH�PRVWO\�PDOH���������ZLWK�PHDQ�DJH�RI�������\HDUV�ROG���7KH�PHDQ��
RI��EORRG�H[DPLQDWLRQ�NQRZQ�ZDV�������PRQWKV��7KH\�KDG�VFRUH�RQ�VRFLDO�VXSSRUW�LQ�WKH�PRGHUDWH�OHYHO�
�Χ � ��������VWLJPD� LQ� WKH�KLJK�OHYHO� �Χ � �������� IDPLO\� UHODWLRQVKLSV� LQ� WKH�JRRG� OHYHO� �Χ � �������� ,Q�
DGGLWLRQ� WKH�PHDQ�VFRUHV�RI�SUREOHP�y� IRFXVHG�FRSLQJ�DQG�HPRWLRQ�y� IRFXVHG�FRSLQJ�ZHUH�������DQG��
�������UHVSHFWLYHO\��7KH�PHDQ�VFRUH�RQ�VXLFLGDO� LGHDWLRQ�ZDV�������6�'�� ��������+,9�$,'6�SDWLHQWV�KDG�
VXLFLGDO�LGHDWLRQ�LQ�ORZ�OHYHO��PRGHUDWH�OHYHO��DQG�KLJK�OHYHO�DW��������������DQG�������UHVSHFWLYHO\��

�� $JH��HGXFDWLRQ��PDULWDO�VWDWXV��EORRG�H[DPLQDWLRQ�NQRZQ��VXEVWDQFH�DEXVH�DQG�PHQWDO��
LOOQHVV�ZHUH�QRW�VLJQLILFDQW�UHODWHG�WR�VXLFLGDO�LGHDWLRQ�LQ�SHUVRQ�ZLWK�+,9�$,'6���
�����������������6H[�DQG�DQG�IDPLO\�VXLFLGDO�EHKDYLRU�ZHUH�VLJQLILFDQW�UHODWHG�WR�VXLFLGDO�LGHDWLRQ��S� ������W� ��
�����DQG��������(WD�� � ����DQG�������(FRQRPLF��VH[XDO�RULHQWDWLRQ�DQG�VWDJH�RI�GLVHDVH�ZHUH�VLJQLILFDQW�
UHODWHG�WR�VXLFLGDO�LGHDWLRQ�WRR���S� ������)� ������������DQG�������(WD�� ����������DQG������UHVSHFWLYHO\���,Q�
DGGLWLRQ��6RFLDO�VXSSRUW�� IDPLO\� UHODWLRQVKLSV��DQG�SUREOHP�y� IRFXVHG�FRSLQJ�ZHUH�QHJDWLYH�VLJQLILFDQWO\�
UHODWHG� WR� VXLFLGDO� LGHDWLRQ� �S�  � ����� U�  � ������ ����� DQG� ������ UHVSHFWLYHO\��� 6WLJPD�� HPRWLRQ� y� IRFXVHG�
FRSLQJ�ZHUH�SRVLWLYH�VLJQLILFDQWO\�UHODWHG�WR�VXLFLGDO�LGHDWLRQ�LQ�SHUVRQ�ZLWK�+,9�$,'6��S� ������U� �����DQG�
�����UHVSHFWLYHO\���
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