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$LPV�
0HGLFDO�DERUWLRQ�ZLWK�D�FRPELQDWLRQ�RI�PLIHSULVWRQH�DQG�D�SURVWDJODQGLQ�DQDORJXH��DQ�DOWHUQDWLYH�WR�
VXUJLFDO�DERUWLRQ�LQ�HDUO\�SUHJQDQF\��KDV�EHHQ�VWXGLHG�VLQFH�WKH�HDUO\�����V��,Q�������WKLV�SURFHGXUH�
EHFDPH�DYDLODEOH� IRU� URXWLQH�XVH� LQ�VHYHUDO�(XURSHDQ�FRXQWULHV��7KH�SXUSRVH�RI� WKLV� VWXG\�ZDV� WR�
HYDOXDWH�WKH�HIILFDF\��VLGH�HIIHFWV�DQG�GXUDWLRQ�RI�EOHHGLQJ�RI�RUDO�YHUVXV�YDJLQDO�DGPLQLVWUDWLRQ�RI�
PLVRSURVWRO�FRPELQHG�ZLWK�PLIHSULVWRQH��DQG�RI�FRQWLQXHG�RUDO�PLVRSURVWRO��LQ�WHUPLQDWLRQ�RI�HDUO\�
SUHJQDQF\��:RPHQ¶V�SHUFHSWLRQV�RI�PHGLFDO�DERUWLRQ��DQG�WKH�NLQHWLFV�RI�VHOHFWHG�KRUPRQHV�DQG�RI�
LQVXOLQ�OLNH�JURZWK�IDFWRU�ELQGLQJ�SURWHLQ����,*)%3����ZHUH�DOVR�DVVHVVHG��
�
0HWKRGV�
7KH� HIILFDF\�� VLGH� HIIHFWV� DQG� GXUDWLRQ� RI� EOHHGLQJ�ZHUH� LQYHVWLJDWHG� LQ� D�PXOWLQDWLRQDO�� GRXEOH�
EOLQG�� UDQGRPL]HG� FRQWUROOHG� WULDO� FRPSULVLQJ� ����� ZRPHQ� IURP� HOHYHQ� FRXQWULHV� UHTXHVWLQJ�
PHGLFDO� DERUWLRQ�ZLWK� ���� GD\V� RI� DPHQRUUKRHD��0LIHSULVWRQH� ����PJ�ZDV� DGPLQLVWHUHG� RUDOO\��
IROORZHG�WZR�GD\V�ODWHU�E\�����PJ�RI�PLVRSURVWRO��HLWKHU�RUDOO\�RU�YDJLQDOO\��7KH�RUDO�JURXS�DQG�RQH�
RI�WKH�YDJLQDO�JURXSV�FRQWLQXHG�ZLWK�����PJ�RI�RUDO�PLVRSURVWRO�WZLFH�GDLO\�IRU�VHYHQ�GD\V���
�
:RPHQ¶V�SHUFHSWLRQV�ZHUH�HYDOXDWHG�LQ�WKH�PXOWLQDWLRQDO�WULDO�DQG�LQ�PRUH�GHWDLO�LQ�D�VXEJURXS�RI�
����)LQQLVK�SDUWLFLSDQWV��
�
7KH�NLQHWLFV�RI�VHUXP�K&*��SURJHVWHURQH��RHVWUDGLRO�DQG�FRUWLVRO�ZHUH�VWXGLHG�LQ�D�VXEJURXS�RI�����
DQG�WKRVH�RI�VHUXP�DQG�FHUYLFDO�,*)%3���LQ�D�VXEJURXS�RI����)LQQLVK�ZRPHQ��6HUXP�DQG�FHUYLFDO�
VDPSOHV� IRU� PHDVXUHPHQW� RI� ,*)%3��� ZHUH� FROOHFWHG� XS� WR� VL[� ZHHNV�� DQG� VHUXP� VDPSOHV� IRU�
PHDVXUHPHQW�RI�WKH�KRUPRQHV�DQG�RI�PLIHSULVWRQH�XS�WR�WZR�ZHHNV�IROORZLQJ�WKH�EHJLQQLQJ�RI�WKH�
WUHDWPHQW��
�
5HVXOWV�
7KH� FUXGH� FRPSOHWH� DERUWLRQ� UDWH� ZDV� ������ LQ� WKH� RUDO� SOXV� FRQWLQXHG� RUDO�PLVRSURVWRO� JURXS��
������LQ�WKH�YDJLQDO�RQO\�JURXS�DQG�������LQ�WKH�YDJLQDO�SOXV�FRQWLQXHG�RUDO�PLVRSURVWRO�JURXS��,Q�
SUHJQDQFLHV�ZLWK�!���GD\V�RI�DPHQRUUKRHD��WKH�ULVN�RI�IDLOXUH�ZDV�����WLPHV��&,�����WR������KLJKHU�
LQ� WKH� RUDO� SOXV� FRQWLQXHG� RUDO� PLVRSURVWRO� JURXS�� DQG� ���� WLPHV� �&,� ���� WR� ����� KLJKHU� LQ� WKH�
YDJLQDO�RQO\� JURXS�� ZKHQ� FRPSDUHG� ZLWK� WKH� YDJLQDO� SOXV� FRQWLQXHG� RUDO� PLVRSURVWRO� JURXS�� ,Q�
SUHJQDQFLHV�����GD\V�� WKH�GLIIHUHQFHV�ZHUH�QRW� VLJQLILFDQW��1DXVHD�� YRPLWLQJ� DQG�GLDUUKRHD�ZHUH�



PRUH� IUHTXHQW� DIWHU� RUDO� WKDQ� DIWHU� YDJLQDO� DGPLQLVWUDWLRQ� RI� PLVRSURVWRO�� &RQWLQXDWLRQ� RI�
PLVRSURVWRO�KDG�QR�HIIHFW�RQ�WKH�GXUDWLRQ�RI�EOHHGLQJ��EXW�LQFUHDVHG�WKH�IUHTXHQF\�RI�GLDUUKRHD�E\�
WKUHHIROG��WR������
�
6KRXOG�WKH�QHHG�DULVH��WKH�PDMRULW\�RI�ZRPHQ�������ZRXOG�FKRRVH�PHGLFDO�DERUWLRQ�DJDLQ��DQG�����
ZRXOG�SUHIHU�FOLQLF�WR�KRPH�DERUWLRQ��
�
6HUXP�K&*��SURJHVWHURQH�DQG�RHVWUDGLRO�FRQFHQWUDWLRQV�FRQWLQXHG�WR�LQFUHDVH�XQWLO� WZR�GD\V�DIWHU�
DGPLQLVWUDWLRQ�RI�PLIHSULVWRQH��)ROORZLQJ�PLVRSURVWRO��K&*�DQG�SURJHVWHURQH�OHYHOV�GHFUHDVHG�E\�
����� �� ����� DQG� ����� �� ������ �PHDQ� �� 6'��� UHVSHFWLYHO\�� LQ� ��� KRXUV�� 7KH� GHFOLQH� LQ� K&*�
FRUUHODWHG�LQYHUVHO\�ZLWK�WKH�WLPH�WDNHQ�WR�DERUW��7KH�NLQHWLFV�RI�K&*�DQG�SURJHVWHURQH�ZHUH�VLPLODU�
LUUHVSHFWLYH�RI�WKH�URXWH�RI�DGPLQLVWUDWLRQ�RI�PLVRSURVWRO���
�
,Q�WKH�FHUYL[�� WKH�FRQFHQWUDWLRQ�RI�,*)%3����PHDVXUHG�ERWK�ZLWK�WKH�DVVD\�GHWHFWLQJ�WKH�DPQLRWLF�
IOXLG�LVRIRUPV�DQG�ZLWK�WKH�DVVD\�SUHIHUULQJ�WKH�SKRVSKRU\ODWHG��GHFLGXDO�LVRIRUPV��LQFUHDVHG�DIWHU�
DGPLQLVWUDWLRQ�RI�PLIHSULVWRQH��$IWHU�PLVRSURVWRO��WKH�LQFUHDVH�LQ�,*)%3����PHDVXUHG�E\�WKH�DVVD\�
SUHIHUULQJ� WKH� DPQLRWLF� IOXLG� LVRIRUPV�� ZDV�PRUH� SURQRXQFHG�� 7KH� LQFUHDVH� LQ� FHUYLFDO� ,*)%3���
DIWHU� DGPLQLVWUDWLRQ� RI� PLVRSURVWRO�� PHDVXUHG� E\� WKH� DVVD\� SUHIHUULQJ� WKH� GHFLGXDO� LVRIRUPV��
FRUUHODWHG�LQYHUVHO\�ZLWK�WKH�WLPH�WDNHQ�WR�DERUW��,Q�VHUXP��WKH�KLJKHVW�FRQFHQWUDWLRQV�RI�,*)%3���
ZHUH� UHDFKHG� DIWHU� PLIHSULVWRQH� EXW� EHIRUH� DGPLQLVWUDWLRQ� RI� PLVRSURVWRO�� 7KH� VHUXP� OHYHOV� RI�
,*)%3���� PHDVXUHG� E\� WKH� DVVD\� SUHIHUULQJ� WKH� GHFLGXDO� LVRIRUPV�� H[FHHGHG� WKRVH� LQ� FHUYLFDO�
VHFUHWLRQ�DIWHU�DGPLQLVWUDWLRQ�RI�PLIHSULVWRQH��
�
&RQFOXVLRQV�
,Q� SUHJQDQFLHV� ZLWK� !��� GD\V� RI� DPHQRUUKRHD�� YDJLQDO� DGPLQLVWUDWLRQ� RI� PLVRSURVWRO� ZDV� PRUH�
HIIHFWLYH�WKDQ�RUDO�ZKHQ�FRQWLQXHG�ZLWK�RUDO�PLVRSURVWRO�IRU�VHYHQ�GD\V��,Q�WKLV�DPHQRUUKRHD�JURXS��
FRQWLQXDWLRQ� RI� PLVRSURVWRO� LPSURYHG� WKH� HIILFDF\� FRPSDUHG� ZLWK� D� VLQJOH� GRVH� RI� YDJLQDO�
PLVRSURVWRO��EXW�LW�GLG�QRW�VKRUWHQ�WKH�GXUDWLRQ�RI�EOHHGLQJ��,Q�SUHJQDQFLHV�����GD\V�RI�GXUDWLRQ��QR�
GLIIHUHQFH� LQ�HIILFDF\�ZDV�SUHVHQW�EHWZHHQ� WKH� WUHDWPHQW�JURXSV��1DXVHD��YRPLWLQJ�DQG�GLDUUKRHD�
ZHUH�PRUH�IUHTXHQW�DIWHU�RUDO�DGPLQLVWUDWLRQ�RI�PLVRSURVWRO��
�
7KH� PDMRULW\� RI� ZRPHQ� ZRXOG� FKRRVH� PHGLFDO� DERUWLRQ� DJDLQ� DQG� ZRXOG� SUHIHU� FOLQLF� WR� KRPH�
DERUWLRQ��
�



7KH�NLQHWLFV�RI�K&*�DQG�SURJHVWHURQH�ZHUH�VLPLODU�ZLWK�HDFK�RWKHU��DQG�VLPLODU�LUUHVSHFWLYH�RI�WKH�
URXWH�RI�DGPLQLVWUDWLRQ�RI�PLVRSURVWRO���
�
7KH� NLQHWLFV� RI� FLUFXODWLQJ� DQG� FHUYLFDO� ,*)%3��� GLIIHUHG�� LQGLFDWLQJ� GLIIHUHQW� VRXUFHV� DQG�
UHJXODWLRQ�RI�VHUXP�DQG�FHUYLFDO�,*)%3����
�


