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7ͳ NKyD� 0{�KuQK��SKkQ�
Eӕ PұW�ÿ ��VLQK�WKiL��
7K{QJ�QăP�Oi�
7k\�1JX\rQ

7K{QJ�QăP�Oi��3LQXV�GDODWHQVLV )HUUp��Oj�ORjL�ÿһF�KӳX�FӫD�Gm\�7UѭӡQJ�6ѫQ��
FKӍ FzQ�tW�Y�QJ�SKkQ�Eӕ Yj�Vӕ OѭӧQJ�Fi�WKӇ WUrQ�PӛL�Y�QJ�Oj�NK{QJ�QKLӅX��
1KkQ� Wӕ VLQK� WKiL� Fy� YDL� WUz� TXDQ� WUӑQJ� Yj� ҧQK� KѭӣQJ� ÿ Q� SKkQ� Eӕ�� VLQK�
WUѭ QJ��SKiW�WULӇQ�Yj�WtQK�әQ�ÿӏQK FӫD�Fi�WKӇ FǊQJ�QKѭ�T Q�WKӇ��9u�Yұ\��[iF�
ÿӏQK�QKkQ�Wӕ VLQK� WKiL�FKӫ ÿҥR�ҧQK�KѭӣQJ�ÿӃQ�PұW�ÿӝ SKkQ�Eӕ Fy�ê�QJKƭD�
TXDQ�WUӑQJ�WURQJ�TXҧQ�Oê�EҧR�WӗQ�ORjL��TXҫQ�WKӇ��SKөF�KӗL�UӯQJ�SK��KӧS�YӟL�
FiF�Wә KӧS�VLQK�WKiL��1JKLrQ�FӭX�Qj\�WKӵF�KLӋQ�WҥL�7k\�1JX\rQ��YӟL����ÿLӇP�
QJKLrQ�FӭX��PӛL�ÿL P�Fy�GLӋQ�WtFK���NP��ÿѭӧF�OұS�YӟL�����{�PүX��PӛL�{�Fy�
GLӋQ� WtFK�������P� ÿѭӧF�ÿR�ÿ P�PұW�ÿ 7K{QJ�QăP� Oi� �1��Yj����QKkQ� Wӕ
VLQK� WKiL�FKtQK� WUrQ� ED�Y�QJ�SKkQ� Eӕ��6ӱ GөQJ� SKѭѫQJ�SKiS� WKLӃW� OұS�P{�
KuQK�ÿD�ELӃQ�WX\ӃQ�WtQK�SKL�WX\ӃQ�WtQK�Fy�WUӑQJ�Vӕ ÿӇ OұS�Yj�WKҭP�ÿӏQK�VDL�Vӕ
FӫD�FiF�P{�KuQK�Gӵ ÿRiQ�1�WKHR�FiF�QKkQ�W VLQK�WKiL�ҧQK�KѭӣQJ��.ӃW�TXҧ
ÿm� D�FKӑQ�P{�KuQK�Gӵ ÿRiQ�1�WKHR�ED�QKkQ�Wӕ VLQK�WKiL�ҧQK�KѭӣQJ�Oj�ÿӝ
FDR�VR�YӟL�PһW�Qѭ F�ELӇQ��'&���ÿ Gj\�WҫQJ�ÿҩW��7''��Yj�OѭӧQJ�PѭD�WUXQJ�
EuQK�QăP��3���1� �3�î�����������î�'&���������� î�7''�������� î�3���������

.H\ZRUGV� &HQWUDO�
+LJKODQGV��GHQVLW\�
GLVWULEXWLRQ��HFRORJLFDO�
IDFWRU��PRGHOOLQJ��3LQXV�
GDODWHQVLV

(FRORJLFDO� IDFWRUV� LPSDFW� RQ� GHQVLW\� GLVWULEXWLRQ� RI� 3LQXV� GDODWHQVLV
)HUUp VSHFLHV�LQ�WKH�&HQWUDO�+LJKODQGV�RI�9LHWQDP

3LQXV� GDODWHQVLV )HUUp�� DQ� HQGHPLF� VSHFLHV� LQ� $QQDPLWH� UDQJH�� ZLWK� IHZ�
GLVWULEXWLYH�DUHDV�DQG�WKH�LQGLYLGXDO�QXPEHU�RI�HDFK�DUHD�LV�ORZ��(FRORJLFDO�
IDFWRUV� KDYH� DQ� LPSRUWDQW� UROH� DQG� DIIHFW� GHQVLW\� GLVWULEXWLRQ� RI� VSHFLHV��
JURZWK�� GHYHORSPHQW� DQG� VWDEOH� RI� WKH� VWDQG�� 6R� WKDW�� LGHQWLI\LQJ� PDLQ�
HFRORJLFDO� IDFWRUV� DUH� YHU\� PHDQLQJIXO� IRU� VSHFLHV�VWDQG� FRQVHUYDWLRQ��
UHIRUHVWDWLRQ��,Q�WKLV�VWXG\��WKHUH�ZHUH����DUHDV���NP� LQFOXGLQJ�����VDPSOH�
SORWV�������P� ZHUH�VHW�XS�LQ WKUHH�VLWHV�RI�&HQWUDO�+LJKODQGV�IRU�PHDVXULQJ�
GHQVLW\� GLVWULEXWLRQ� RI� 3�� GDODWHQVLV VSHFLHV� �1�� DQG� WRJHWKHU� ZLWK� ���
HFRORJLFDO� IDFWRUV�� 8VLQJ� ZHLJKWHG� PXOWL�YDULDEOHV� OLQHDU�QRQ�OLQHDU�
UHJUHVVLRQ�ZH�GHYHORSHG�DQG�YDOLGDWHG�WKH�PRGHOV�WR�SUHGLFW�WKH�1�WKURXJK�
PDLQ� HFRORJLFDO� IDFWRUV��$V�D� UHVXOW�� ZH� GHWHUPLQHG� WKUHH�PDLQ� HFRORJLFDO�
IDFWRUV�ZHUH�DOWLWXGH� �'&��� VRLO� WKLFNQHVV� �7''��DQG�SUHFLSLWDWLRQ� �3�� WKDW�
DIIHFWHG�WKH�1�EDVHG�RQ�VHOHFWHG�PRGHO��1� �3�î�����������î�'&���������� î�
7''�������� î�3��������


