
Ɣ &RQFXUUHQW�GXDO�WHVWLQJ�RI�DGYDQFHG�EUHDVW�FDQFHU�SDWLHQWV�LPSURYHV�WKH�LGHQWLΈFDWLRQ�RI�FOLQLFDOO\�
DFWLRQDEOH�ΈQGLQJV�WKDW�PD\�EH�PLVVHG�E\�HLWKHU�OLTXLG�RU�VROLG�WLVVXH�WHVWLQJ�DORQH��

Ɣ ,Q�FRQFXUUHQWO\�WHVWHG�SDWLHQWV�ZLWK�DFWLRQDEOH�ΈQGLQJV������RI�SDWLHQWV�KDG�XQLTXH�ΈQGLQJV�LGHQWLΈHG�
RQO\�LQ�OLTXLG�WKDW�ZRXOG�KDYH�EHHQ�PLVVHG�E\�VROLG�WLVVXH�WHVWLQJ��WKHVH�ΈQGLQJV�YDU\�DFURVV�PROHFXODU�
VXEW\SHV�DQG�LQ�D�JHQH�GHSHQGHQW�PDQQHU�

Ɣ /RQJLWXGLQDO�GXDO�WHVWLQJ�LGHQWLΈHV�DQ�HQULFKPHQW�LQ�(65��YDULDQWV�GHWHFWHG�E\�OLTXLG�WHVWLQJ�RYHU�WLPH�
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0(7+2'6
:H�XVHG�WKH�GHLGHQWLΈHG�7HPSXV�GDWDEDVH�WR�
UHWURVSHFWLYHO\�DQDO\]H�VWDJH�,9�EUHDVW�FDQFHU�
SDWLHQWV��(DFK�SDWLHQW�KDG�D�NQRZQ�KRUPRQDO�
VXEW\SH�DQG�GXDO�WHVWLQJȂGHΈQHG�DV�FOLQLFDO�1*6�
UHSRUWV�IURP�ERWK�7HPSXV�[)��OLTXLG��DQG�7HPSXV�
[7��VROLG�WXPRU�WLVVXH��DVVD\V��3DWLHQWV�ZHUH�
VWUDWLΈHG�DFFRUGLQJ�WR�WKH�WLPLQJ�RI�OLTXLG�ELRSV\�
UHODWLYH�WR�VROLG�WLVVXH�ELRSV\��ȉFRQFXUUHQWȊ�ZDV�
GHΈQHG�DV�VDPSOHV�FROOHFWHG�Ȱ���GD\V�DSDUW�DQG�
ȉORQJLWXGLQDOȊ�ZDV�GHΈQHG�DV�OLTXLG�ELRSV\�!���
GD\V�DIWHU�VROLG�WLVVXH�ELRSV\��9DULDQWV�ZHUH�
LQFOXGHG�LQ�DQDO\VHV�LI�WKH\�PHW�WKH�OLPLW�RI�
GHWHFWLRQ�FULWHULD�RI�ERWK�DVVD\V��&OLQLFDO�
DFWLRQDELOLW\�ZDV�GHΈQHG�E\�LQGLFDWLRQ�PDWFKHG�
2QFR.%�/HYHO������

1H[W�JHQHUDWLRQ�VHTXHQFLQJ�RI�FLUFXODWLQJ�WXPRU�
'1$��FW'1$��DQG�VROLG�WLVVXH�ELRSVLHV�FDQ�LGHQWLI\�
FOLQLFDOO\�DFWLRQDEOH�JHQRPLF�YDULDQWV�WKDW�PD\�EH�
XVHG�IRU�ERWK�WUHDWPHQW�VHOHFWLRQ�DQG�GLVHDVH�
VXUYHLOODQFH��'XH�WR�GL·HUHQFHV�LQ�WXPRU�ELRORJ\�
DQG�DVVD\�GHVLJQ��DQDO\VLV�RI�OLTXLG�DQG�VROLG�
WLVVXH�QH[W�JHQHUDWLRQ�VHTXHQFLQJ��1*6��UHVXOWV�
PD\�LGHQWLI\�XQLTXH�YDULDQWV��+HUH��ZH�LQYHVWLJDWH�
D�UHDO�ZRUOG�GDWDVHW�RI�EUHDVW�FDQFHU�SDWLHQWV�WR�
GHWHUPLQH�ZKHWKHU�FOLQLFDOO\�DFWLRQDEOH�YDULDQW�
GHWHFWLRQ�LV�HQKDQFHG�E\�GXDO�OLTXLG�DQG�VROLG�
WLVVXH�WHVWLQJ�

6800$5<

5(68/76

'XDO�FW'1$�DQG�WLVVXH�VHTXHQFLQJ�LPSURYHV�GHWHFWLRQ�RI�DFWLRQDEOH�YDULDQWV�LQ�SDWLHQWV�ZLWK�
EUHDVW�FDQFHU

7DEOH����7KH�QXPEHU�RI�LQGLYLGXDOV�ZLWK�LGHQWLΈHG�
DFWLRQDEOH�PXWDWLRQV�VWUDWLΈHG�E\�VXEW\SH��VSOLW�
DFFRUGLQJ�WR�WKH�WLPLQJ�EHWZHHQ�OLTXLG�DQG�VROLG�WLVVXH�
ELRSVLHV��)LJXUHV�������DQG���GLVSOD\�UHVXOWV�XVLQJ�WKH�
ȉFRQFXUUHQWȊ�FRKRUW�ZKLOH�)LJXUH���GLVSOD\V�UHVXOWV�IRU�WKH�
ȉORQJLWXGLQDOȊ�FRKRUW�
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�7HPSXV�/DEV��,QF���&KLFDJR��,/��86$
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)LJXUH����7KH�SHUFHQW�RI�SDWLHQWV�WKDW�KDYH�D�XQLTXH�YDULDQW�IRXQG�LQ�OLTXLG��$��RU�VROLG�WHVWLQJ��%��DW�
GL·HUHQW�LQWHUYDOV�RI�GD\V�EHWZHHQ�OLTXLG�DQG�VROLG�WLVVXH�WHVWLQJ��2QO\�WLPH�ELQV�FRQWDLQLQJ�DW�OHDVW�
���VDPSOHV�ZLWK�DFWLRQDEOH�PXWDWLRQV�LQ�HDFK�JHQH�DUH�VKRZQ�

3DWLHQWV� ZLWK� XQLTXHO\� DFWLRQDEOH� ΈQGLQJV� LGHQWLΈHG� E\� OLTXLG� WHVWLQJ� YDULHV� E\�
PROHFXODU�VXEW\SH�LQ�FRQFXUUHQWO\�WHVWHG�SDWLHQWV

&RQFXUUHQW� GXDO� WHVWLQJ� LGHQWLΈHV� PRUH� SDWLHQWV� ZLWK� DFWLRQDEOH�
ΈQGLQJV�WKDQ�VLQJOH�PRGDOLW\�WHVWLQJ�DORQH

)LJXUH����2I�WKH�SDWLHQWV�ZLWK�D�XQLTXH�DFWLRQDEOH�ΈQGLQJ�LGHQWLΈHG�E\�OLTXLG��$��RU�
VROLG�WLVVXH�WHVWLQJ��%���VWDFNHG�EDUV�KLJKOLJKW�WKH�IUHTXHQF\�RI�SDWLHQWV�ZLWK�
LQGLYLGXDO�JHQH�PXWDWLRQV�IRU�HDFK�VXEW\SH�

7KLV�SUHVHQWDWLRQ�LV�WKH�LQWHOOHFWXDO�SURSHUW\�RI�WKH�DXWKRU�SUHVHQWHU��&RQWDFW�WKHP�DW�MXVWLQ�JXLQQH\#WHPSXV�FRP�IRU�SHUPLVVLRQ�WR�UHSULQW�DQG�RU�GLVWULEXWH��7KLV�VWXG\�ZDV�VSRQVRUHG�E\�7HPSXV�/DEV��

)LJXUH�����$��7KH�SHUFHQWDJH�RI�SDWLHQWV�ZLWK�DQ�DFWLRQDEOH�ΈQGLQJ�SHU�VXEW\SH���%��)RU�HDFK�
VXEW\SH��WKH�SHUFHQWDJH�RI�SDWLHQWV�ZKHUH�VROLG�WLVVXH�WHVWLQJ�LGHQWLΈHG�DOO�DFWLRQDEOH�YDULDQWV�
YHUVXV�WKRVH�ZKHUH�OLTXLG�WHVWLQJ�LGHQWLΈHG�D�XQLTXH�DFWLRQDEOH�YDULDQW�WKDW�ZDV�QRW�VHHQ�LQ�VROLG�

,Q�ORQJLWXGLQDOO\�WHVWHG�SDWLHQWV��OLTXLG�WHVWLQJ��LGHQWLΈHV�ERWK�HQULFKPHQW�DQG�
ORVV�RI�DFWLRQDEOH�ΈQGLQJV�LQ�VSHFLΈF�JHQHV�RYHU�WLPH

6SHFLΈF� JHQHV� DUH� YDULDEO\� HQULFKHG� LQ� OLTXLG� YHUVXV� VROLG� WLVVXH�
UHVXOWV�DFURVV�DOO�VXEW\SHV�LQ�FRQFXUUHQWO\�WHVWHG�SDWLHQWV

)LJXUH�����$��2YHUYLHZ�RI�VWXG\�GHVLJQ���%��$OO�FRQFXUUHQWO\�WHVWHG�SDWLHQWV�ZLWK�
DFWLRQDEOH�YDULDQWV��Q �������&��%UHDNGRZQ�RI�SDWLHQWV�ZLWK�DFWLRQDEOH�YDULDQWV�
LGHQWLΈHG�LQ�HLWKHU�ERWK��EOXH��Q �����RU�RQH�DVVD\��SXUSOH��Q ���JUHHQ��Q �����
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