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DQG�IHWDO�RXWFRPHV��2OLJRK\GUDPQLRV�RFFXUV�LQ�DERXW�

DVVRFLDWHG�ZLWK� LQFUHDVHG� SUHJQDQF\� FRPSOLFDWLRQV��
LQFUHDVHG� ULVN� RI� ODERXU� LQGXFWLRQ� DQG� FDHVDUHDQ�

GLVWUHVV� DQG� PHFRQLXP� VWDLQHG� OLTXRU�� SHULQDWDO�

�� 2OLJRK\GUDPQLRV� SRVHV�
FKDOOHQJH�WR�REVWHWULFLDQ��ZKHQ�GLDJQRVHG�EHIRUH�WHUP��

ROLJRK\GUDPQLRV�GXH�WR�GHFOLQLQJ�SODFHQWDO�IXQFWLRQ��

PRQLWRULQJ�DQG�JRRG�QHRQDWDO�FDUH�IRU�EHWWHU�SHULQDWDO�

RXWFRPH���

ULVN�SUHJQDQFLHV�FRPSOLFDWHG�E\�ROLJRK\GUDPQLRV��LW�

SUHGLFWRU�RI�WKH�IHWDO�WROHUDQFH�RI�ODERXU�ZLWK�LQFUHDVHG�

GHFHOHUDWLRQV�DQG�IHWDO�GLVWUHVV�LQ�ROLJRK\GUDPQLRV���
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LV� FDOFXODWHG� E\� DGGLQJ� WKH� GHSWK� LQ� FHQWLPHWHUV� RI�
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ZDV� GRQH� LQ� WKH� � DQWHQDWDO�ZDUG� RI� WKH� GHSDUWPHQW�



SDWLHQWV�ZKR�PHW� WKH� LQFOXVLRQ�FULWHULD�GXULQJ�VWXG\�

SDWLHQWV�PDWFKHG�E\�JHVWDWLRQDO�DJH�DQG�SDULW\�ZLWK�

FULWHULD�ZHUH� VLQJOHWRQ� SUHJQDQFLHV� RI� ������ZHHNV�

DQG�!���ZHHNV�JHVWDWLRQ��K\SHUWHQVLRQ�FRPSOLFDWLQJ�
SUHJQDQF\�� XQFHUWDLQ� SUHJQDQF\� GDWLQJ�� SODFHQWDO�

PHPEUDQH�� FRQJHQLWDO� IHWDO� DQRPDOLHV�� PXOWLIHWDO�
SUHJQDQF\�� LQWUDXWHULQH� IHWDO� GHDWK��PDOSRVLWLRQ� DQG�

LQ�WKH�VWXG\��EDVHG�RQ�WKH�XOWUDVRXQG�GRQH�ZLWKLQ�RQH�
WZR

&DVHV� DQG� FRQWUROV� ZHUH� HQUROOHG� EHIRUH� RQVHW� RI�
ODERXU� RU� GXULQJ� HDUO\� ODERXU��:ULWWHQ� FRQVHQW�ZDV�

GHWDLOHG� KLVWRU\�� JHQHUDO� SK\VLFDO� H[DPLQDWLRQ��

GRQH��1RQ�VWUHVV�WHVW�ZDV�GRQH�DIWHU�DGPLVVLRQ�IRU�IHWDO�
DVVHVVPHQW��3DWLHQW�ZHUH�PDQDJHG� � DFFRUGLQJ� WR� � WKH�
VWDQGDUG�PDQDJHPHQW�SURWRFRO�IROORZHG�LQ�WKH�KRVSLWDO�
DIWHU�H[SODLQLQJ�WKH�PDWHUQDO�DQG�IHWDO�SURJQRVLV��%RWK�
WKH�PRWKHU�DQG�EDE\�ZHUH�IROORZHG�XS�WLOO�GLVFKDUJH�

([FHO� VRIWZDUH� DQG� DQDO\VLV� GRQH� XVLQJ� 6366�

IRU�FRPSDULVRQ�RI�GDWD�DQG�GLIIHUHQFH�ZDV�FRQVLGHUHG�
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��� SDWLHQWV� KDG� XQGHUJRQH� FDHVDUHDQ� VHFWLRQ�

XQGHUJRQH� LQGXFWLRQ� RI� ODERXU� ZKLFK� ZDV� DOVR�
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DPRQJ� EDELHV� ERUQ� WR� ROLJRK\GUDPQLRV� PRWKHUV�



DO�� LQ� ZKLFK� ������ ZRPHQ� ZLWK� ROLJRK\GUDPQLRV�

VWXG\�VKRZHG�DQ�LQFUHDVHG�FDHVDUHDQ�VHFWLRQ�UDWH�RI�

LQ� D� VWXG\�E\�&RQZD\��DQG� WKH� LQFUHDVHG�FDHVDUHDQ�

WKH�VWXG\�E\�&RQZD\�DV�LW�ZDV�DWWULEXWHG�WR�LQGXFWLRQ�
SURFHVV�

VHFWLRQ� IRU� IDLOHG� LQGXFWLRQ� DQG� WKHUH� ZHUH� �����

KHDUW� UDWH� SDWWHUQV� UHTXLULQJ� FDHVDUHDQ� VHFWLRQ� LQ�

JURXSV�ZKLFK�LV�VLPLODU�WR�WKH�VWXG\�E\�&DVH\�HW�DO�

LQ� ZKLFK� KH� UHSRUWHG� WKDW� LQGXFWLRQ� RI� ODERXU� ZDV�

FDHVDUHDQ�VHFWLRQ��+H�DOVR�IRXQG�UHVSLUDWRU\�GLVWUHVV�

QRQ�UHDVVXULQJ� IHWDO� KHDUW� UDWH� SDWWHUQV� LQ� FDVHV� RI�
ROLJRK\GUDPQLRV� FRPSDUHG� ZLWK� QRUPDO� FRQWUROV��

ZLWK�WKH�VWXG\�GRQH�E\�&KDXKDQ�HW�DO��LQ�ZKLFK�WKH\�

LQFUHDVHG� ULVN�RI�FDHVDUHDQ�VHFWLRQ� IRU� IHWDO�GLVWUHVV�
��
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VWDLQLQJ�ZDV� LQFUHDVHG�EXW� LQ� WKH�SUHVHQW� VWXG\�� WKH�
LQFLGHQFH�RI�PHFRQLXP�VWDLQLQJ�UHTXLULQJ�FDHVDUHDQ�
VHFWLRQ� ZDV� GHFUHDVHG� DPRQJ� ROLJRK\GUDPQLRV�

SUHVHQW� � VWXG\� VKRZHG� EDELHV� ERUQ� ZLWK� ORZ� ELUWK�

����&KDWH�3�HW�DO����%DQJDO�
9%�HW�DO� ����6KXPZD\�-�%�HW�DO����
5DQGHQL\D�&�HW�DO ��6DUQR�HW�DO����*RODQ�HW�DO���DQG�
'HVDL� HW� DO���LQ�ZKLFK� WKHUH�ZHUH� LQFUHDVHG� FKDQFHV�
RI�LQWUDSDUWXP�IHWDO�KHDUW�UDWH�GHFHOHUDWLRQV�UHVXOWLQJ�

VWXG\�� 9R[PDQ� HW� DO�

LQGH[��%DURQ�HW�DO��

IROG�LQFUHDVHG��FDHVDUHDQ�VHFWLRQ�UDWH�LQ�ZRPHQ�ZLWK�
ROLJRK\GUDPQLRV���6LPLODUO\��/RFDWHOOL�HW�DO���UHSRUWHG�

LQ�FRQVLVWHQW�ZLWK�D��VWXG\�E\�-DQGLDO�&KDUX�HW�DO��LQ�
ZKLFK�ODERXU�ZDV�VSRQWDQHRXV�LQ��������LQGXFHG�LQ�

������KDG�IHWDO�GLVWUHVV��6LPLODU�WR�WKH�SUHVHQW�VWXG\��
���UHSRUWHG�UDWH�RI�LQGXFWLRQ�RI�ODERXU�

ZLWK� &KKDEUD� 6� HW� DO���ZKLFK� VKRZHG� � SXOPRQDU\�
K\SRSODVLD� LQ� ����� RI� QHZERUQV� DQG� FRPSUHVVLRQ�

ROLJRK\GUDPQLRV�� 6LPLODUO\�� 6KXPZD\� -%� HW� DO��

UHSRUWHG� TXLWH� KLJKHU� LQFLGHQFH� RI� � SXOPRQDU\�

VWXG\�� 6LPLODUO\��5RWVFKLOG� HW� DO��� IRXQG� SXOPRQDU\�

6LPLODUO\�� 6KHQNHU� HW� DO���DQG�5REHUWV� HW� DO UHSRUWHG�
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3UHJQDQFLHV� FRPSOLFDWHG� E\� ROLJRK\GUDPQLRV� LV�
DVVRFLDWHG� ZLWK� LQFUHDVHG� UDWH� RI� ODERXU� LQGXFWLRQ�
DQG� FDHVDUHDQ� VHFWLRQ� PRVWO\� IRU� IHWDO� KHDUW� UDWH�

JHVWDWLRQDO�DJH��ELUWK�GHIHFWV��PHFRQLXP�VWDLQHG�OLTXRU��
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5RKLW�5LMDO�IRU�WKHLU�KHOS�GXULQJ�WKH�VWDWLVWLFDO�DQDO\VLV�
RI�WKH�GDWD�DQG�PDQXVFULSW�ZULWLQJ�
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�'LDJQRVLV�RI�2OLJRK\GUDPQLRV�DW�RU�EH\RQG�
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GXULQJ� SUHJQDQF\� DQG� LWV� HIIHFWV� RQ�PDWHUQDO� DQG� SHULQDWDO�
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PDWHUQDO� DQG� SHULQDWDO� RXWFRPHV� RI� VSRQWDQHRXV� SUHPDWXUH�
UXSWXUH� RI� WKH� PHPEUDQHV� DW� ������ ZHHNV��
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PDWHUQDO� DQG� SHULQDWDO� RXWFRPHV� RI� VSRQWDQHRXV� SUHPDWXUH�
UXSWXUH� RI� WKH� PHPEUDQHV� DW� ������ ZHHNV��

���

���

���




