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%DFNJURXQG��$OO�SRVW�DFQH�VFDUV�DUH�WKH�UHVXOW�RI�DQ�LQIODPPDWRU\�
UHVSRQVH�WR�DQ�LQLWLDO�OHVLRQ��ZKLFK�PD\�WHUPLQDWH�LQ�FROODJHQ�GHVWUXFWLRQ��
GHUPDO�DWURSK\�DQG�ILEURVLV��7UHDWPHQW�RI�DFQH�VFDUV�LV�D�FKDOOHQJLQJ�PDWWHU�
IRU�WKH�GHUPDWRORJLVWV��$�QHZ�FRQFHSW�RI�QRQ�DEODWLYH�ODVHU�UHPRGHOLQJ�KDV�
EHHQ�GHYHORSHG�ZLWK�QR�GRZQWLPH��PLQLPDO�VHFRQGDU\�HIIHFW�RU�ULVN�RI�
VFDUULQJ��

7KH�REMHFWLYH��7KLV�VWXG\�ZDV�DLPHG�WR�HYDOXDWH�WKH�HIILFDF\�RI�WKH�
QRQ�DEODWLYH������QP�'LRGH�ODVHU�ZLWK�G\QDPLF�FRROLQJ�LQ�WKH�WUHDWPHQW�RI�
DWURSKLF�DQG�PL[HG�SDWWHUQ�RI�IDFLDO�DFQH�VFDUV��

3DWLHQWV�DQG�PHWKRGV��7KH�SDWLHQWV�LQFOXGHG�LQ�WKH�VWXG\�ZHUH����
SDWLHQWV�KDYLQJ�DFQH�VFDUV�����IHPDOHV�DQG���PDOHV���ZLWK�)LW]SDWULFN�VNLQ�
SKRWRW\SHV�,,,�DQG�,9�����ZHUH�VNLQ�W\SH�,,,�����ZHUH�VNLQ�W\SH�,9���7KH�
�����QP�GLRGH�ODVHU�ZDV�XVHG�DW�IOXHQFH�UDQJLQJ�IURP����-�FPð�WR����-�FPð��
XVLQJ���PP�VSRW�VL]H��,Q�HDFK�VHVVLRQ��WZR�ODVHU�SDVVHV�ZHUH�GRQH��7KH�
G\QDPLF�FRROLQJ�GHYLFH�GHOLYHUHG�FU\RJHQLF�VSUD\�VSXUWV�WRWDOLQJ����PVHF��
1XPEHU�RI�WUHDWPHQWV�UDQJHG�EHWZHHQ���VHVVLRQ�WR���VHVVLRQV��

5HVXOWV��7KH�UHVXOWV�ZHUH�DVVHVVHG�DFFRUGLQJ�WR�SDWLHQW�VDWLVIDFWLRQ�DQG�
WKH�SK\VLFLDQV�YLHZ�RI�LPSURYHPHQW��2QO\�VL[�SDWLHQWV�>���@�ZHUH�KLJKO\�
VDWLVILHG��VL[�SDWLHQWV�VDWLVILHG�����SDWLHQWV�>�����@�ZHUH�QHXWUDO�DQG����
SDWLHQWV�>�����@�ZHUH�GLVVDWLVILHG��$FFRUGLQJ�WR�WKH�SK\VLFLDQ�HYDOXDWLRQ��
WZR�SDWLHQWV�RQO\�>����@�ZHUH�UHFRUGHG�DV�KDYLQJ�GUDPDWLF�LPSURYHPHQW����
SDWLHQWV�>�����@�DV�PRGHUDWH�LPSURYHPHQW�����SDWLHQWV�>�����@�DV�VOLJKW�
LPSURYHPHQW�DQG�QR�LPSURYHPHQW�LQ����SDWLHQWV�>���@��+\SHUSLJPHQWDWLRQ�
ZDV�VHHQ�LQ�QLQH�SDWLHQWV����������7KH�VWXG\�GHPRQVWUDWHG�D�SRVLWLYH�
VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�WKH�QXPEHU�RI�WUHDWPHQWV�UHFHLYHG�DQG�WKH�
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GHJUHH�RI�VFDU�LPSURYHPHQW��
&RQFOXVLRQ��,Q�VRPH�FDVHV��WKH������QP�GLRGH�ODVHU�FDQ�LPSURYH�WKH�

FRVPHWLF�DSSHDUDQFH�RI�DWURSKLF�DFQH�VFDUULQJ��1HYHUWKHOHVV��LQ�PRVW�FDVHV�
WKH�QRQ�DEODWLYH�������QP�ODVHU�QRQ�DEODWLYH�UHVXUIDFLQJ�KDG�VR�IDU�IDLOHG�WR�
SURYLGH�PRUH�WKDQ�VXEWOH�HIIHFWV��+\SHUSLJPHQWDWLRQ�LV�FRPPRQ�ZLWK�WKH�
�����QP�GLRGH�ODVHU�HVSHFLDOO\�LQ�VNLQ�W\SHV�,,,�,9��

,QWURGXFWLRQ��
$�VFDU�LV�FRPSRVHG�RI�ILEURXV�WLVVXH�IRUPHG�LQ�UHVSRQVH�WR�DQ�

LQIODPPDWRU\�RU�WUDXPDWLF�LQMXU\�WR�WKH�VNLQ�WKDW�GLIIHUV�LQ�HOHYDWLRQ�DQG�
WH[WXUH�IURP�QRUPDO�VXUURXQGLQJ�VNLQ��0RGHUDWH�DQG�VHYHUH�W\SHV�RI�DFQH�
XVXDOO\�JLYH�ULVH�WR�VFDUV�ZKHQ�WKH�LQIODPPDWRU\�SURFHVV�KDV�EHHQ�VXEVLGHG��
$OO�SRVW�DFQH�VFDUV�DUH�WKH�UHVXOW�RI�DQ�LQIODPPDWRU\�UHVSRQVH�WR�DQ�LQLWLDO�
OHVLRQ��ZKLFK�PD\�WHUPLQDWH�LQ�FROODJHQ�GHVWUXFWLRQ��GHUPDO�DWURSK\�DQG�
ILEURVLV�>�@��

7UHDWPHQW�RI�DFQH�VFDUV�LV�D�FKDOOHQJLQJ�PDWWHU�IRU�WKH�GHUPDWRORJLVWV��
&KHPLFDO�SHHOLQJ�>���@��GHUPDEUDVLRQ�>�@�RU�DEODWLYH�ODVHU�UHVXUIDFLQJ�ZLWK�
HLWKHU�FDUERQ�GLR[LGH��&2 � ��RU�HUELXP�\WWULXP�DOXPLQXP�JDUQHW��(U�<$*��
>���@�FDQ�EH�FDUULHG�WR�WKRVH�SDWLHQWV��7KHVH�SURFHGXUHV�DUH�EDVHG�RQ�UHPRYDO�
RI�WKH�HSLGHUPLV��FUHDWLRQ�RI�D�FRQWUROOHG�WKHUPDO�LQMXU\�LQ�WKH�GHUPLV��DQG�
VXEVHTXHQW�SURGXFWLRQ�RI�FROODJHQ�DQG�UHPRGHOLQJ�RI�WKH�GHUPDO�
H[WUDFHOOXODU�PDWUL[�>�@��+RZHYHU��WKHVH�PHWKRGV�KDYH�WKH�GLVDGYDQWDJHV�RI�
WKH�H[WHQGHG�GRZQWLPH�DQG�WKH�SRWHQWLDO�IRU�VHULRXV�FRPSOLFDWLRQV�VXFK�DV�
VFDUULQJ��LQIHFWLRQ��DQG�G\VSLJPHQWDWLRQ��2WKHU�SURFHGXUHV�VXFK�DV�LQMHFWLRQ�
RI�ILOOHUV��SXQFK�JUDIWV��VXEFLVLRQ�DQG�DXWRORJRXV�IDW�WUDQVIHU�KDYH�YDU\LQJ�
GHJUHHV�RI�LPSURYHPHQW�RI�DFQH�VFDUV�>�@��

$�QHZ�FRQFHSW�RI�QRQ�DEODWLYH�ODVHU�UHPRGHOLQJ�ZLWK�QR�GRZQWLPH��
PLQLPDO�VHFRQGDU\�HIIHFW�RU�ULVN�RI�VFDUULQJ�KDV�EHHQ�GHYHORSHG��7KH�QRQ�
DEODWLYH�UHPRGHOLQJ�FDQ�EH�SHUIRUPHG�ZLWK�WKH�����QP�SXOVHG�G\H�>�@��
�����QP�1G�<$*�>�@�������QP�1G�<$*�>��@�������QP�(UELXP�JODVV�>��@��
����QP�GLRGH�>��@������QP�GLRGH�>��@�ODVHUV��DQG�DQ�LQWHQVH�SXOVHG�OLJKW�
VRXUFH�>��@��7KLV�QRQ�DEODWLYH�SURFHVV�LQYROYHV�LQGXFLQJ�D�FRQWUROOHG�
WKHUPDO�GDPDJH�LQ�WKH�GHUPLV�WKDW��LQ�WLPH��OHDGV�WR�QHR�FROODJHQ�SURGXFWLRQ�
ZKLOH�SUHVHUYLQJ�WKH�HSLGHUPLV��7KH�SURFHVV�RI�WKH�QRQ�DEODWLYH�ODVHUV�
LQYROYHV�GHOLYHULQJ�SXOVHV�RI�ODVHU�HQHUJ\�DW�ZDYHOHQJWKV�WKDW�DUH�DEVRUEHG�
E\�ZDWHU�LQ�WKH�XSSHU�GHUPLV��VSDULQJ�WKH�HSLGHUPLV��7KH�DEVRUEHG�HQHUJ\�LV�
FRQYHUWHG�LQWR�KHDW�FDXVLQJ�FRQWUROOHG�UHVLGXDO�WKHUPDO�LQMXU\�WR�WKH�FROODJHQ�
LQ�WKH�XSSHU�GHUPLV��5HJHQHUDWLRQ�RI�WKH�SDUWLDOO\�GDPDJHG�FROODJHQ�UHVXOWV�
LQ�UHPROGLQJ�WKDW�KDV�EHHQ�FRQILUPHG�KLVWRORJLFDOO\�DQG�WKLV�WUDQVODWHV�WR�
FOLQLFDO�LPSURYHPHQW�RI�WUHDWHG�UK\WLGHV�DQG�VFDUV��6WDWLVWLFDOO\�VLJQLILFDQW�
LQFUHDVHV�LQ�W\SH�,�SURFROODJHQ�PHVVHQJHU�51$�H[SUHVVLRQ�ZDV�VHHQ�DIWHU�
WUHDWLQJ�WKH�VNLQ�ZLWK�QRQ�DEODWLYH�ODVHU��0RUHRYHU��VXEVWDQWLDO�LQGXFWLRQ�RI�
W\SH�,,,�SURFROODJHQ��YDULRXV�PDWUL[�PHWDOORSURWHLQDVHV��DQG�SULPDU\�
F\WRNLQHV�ZDV�DOVR�GHPRQVWUDWHG�>��@��

7KH�REMHFWLYH�RI�WKLV�VWXG\�ZDV�WR�HYDOXDWH�WKH�HIILFDF\�RI�WKH�QRQ�
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DEODWLYH������QP�'LRGH�ODVHU�ZLWK�G\QDPLF�FRROLQJ�LQ�WKH�WUHDWPHQW�RI�
DWURSKLF�DQG�PL[HG�SDWWHUQ�RI�IDFLDO�DFQH�VFDUV��

3DWLHQWV�$QG�0HWKRGV��
7KLV�FOLQLFDO�VWXG\�ZDV�FDUULHG�RXW�RQ�SDWLHQWV�VXIIHULQJ�IURP�IDFLDO�

DFQH�VFDUULQJ��3RVVLEOH�GHVLUDEOH�HIIHFWV��VLGH�HIIHFWV�DQG�FRPSOLFDWLRQV�RI�
WKH�QRQ�DEODWLYH�ODVHU�ZHUH�GLVFXVVHG�ZLWK�WKH�SDWLHQWV��7KH�SDWLHQWV�VLJQHG�
FRQVHQWV�RQ�JHWWLQJ�ODVHU�WUHDWPHQW�IRU�WKHLU�DFQH�VFDUULQJ��3DWLHQWV�ZLWK�D�
KLVWRU\�RI�NHORLGV��LVRWUHWLQRLQ�WUHDWPHQW��GHUPDEUDVLRQ��SKHQRO�SHHO��ODVHU�
UHVXUIDFLQJ��DEODWLYH�RU�QRQ�DEODWLYH��RU�ILOOHU�LQMHFWLRQ�ZHUH�H[FOXGHG�IURP�
WKH�VWXG\��$OO�SDWLHQWV�ZHUH�SKRWRJUDSKHG�EHIRUH�HDFK�WUHDWPHQW�DQG�DIWHU�
WKH�ODVW�YLVLW��

$�WRSLFDO�DQHVWKHWLF�FUHDP��(0/$���$VWUD=HQHFD�/3��:LOPLQJWRQ��
'HO��ZDV�DSSOLHG�WR�WKH�WUHDWHG�VNLQ�DW�OHDVW�RQH�KRXU�EHIRUH�WUHDWPHQW�
VHVVLRQ��7HVW�VSRW�ZDV�GRQH�EHIRUH�WKH�ILUVW�VHVVLRQ��7KH�WHVW�VSRW�ZDV�FDUULHG�
RXW�RQ�WKUHH�VSRWV�LQ�SHULDXULFXODU�UHJLRQ�XVLQJ�WKUHH�GLIIHUHQW�ODVHU�IOXHQFHV��
���-�FPð�����-�FPð�DQG����-�FPð��

7UHDWPHQW�ZDV�FDUULHG�RXW�E\�D�ODVHU�VXUJHRQ�GHOLYHULQJ�WKH������QP�
GLRGH�ODVHU�>6PRRWK�%HDP��&DQGHOD�/DVHU�&RUS���:D\ODQG��0$��86$�@��7KH�
�����QP�GLRGH�ODVHU�ZDV�XVHG�DW�IOXHQFH�UDQJLQJ�IURP����-�FPð�WR����-�FPð��
XVLQJ���PP�VSRW�VL]H��,Q�HDFK�VHVVLRQ��WZR�ODVHU�SDVVHV�ZHUH�GRQH��ILUVW�RQH�
ZDV�QRQ�RYHUODSSLQJ�RYHU�WKH�HQWLUH�IDFH��VHFRQG�RQH�ZDV�RQO\�RQ�WKH�VFDUV��
7KH�G\QDPLF�FRROLQJ�GHYLFH�GHOLYHUHG�FU\RJHQLF�VSUD\��WHWUDIOXRURWKDQH��
���&��VSXUWV�WRWDOLQJ����PVHF�����PVHF�SUH�ODVHU�����PVHF�ZLWK�ODVHU�EHDP�
DQG����PVHF�SRVW�ODVHU���1XPEHU�RI�WUHDWPHQWV�UDQJHG�EHWZHHQ���VHVVLRQ�WR�
��VHVVLRQV�>PHDQ����@��6XQ�SURWHFWLRQ�FUHDP�ZDV�DSSOLHG�LPPHGLDWHO\�DIWHU�
WKH�ODVHU�VHVVLRQ��1R�RUDO�PHGLFDWLRQ�ZDV�JLYHQ�DW�KRPH�QHLWKHU�EHIRUH�RU�
DIWHU�WUHDWPHQW��7UHDWPHQW�VHVVLRQV�ZHUH�SHUIRUPHG�DW���ZHHNV�LQWHUYDOV��

$OO�WKH�SDWLHQWV�ZHUH�HYDOXDWHG�EHIRUH�HDFK�VHVVLRQ�DQG�LQ�WKH�IROORZ�XS�
YLVLW��7KH�SDWLHQWV�ZHUH�VHHQ�DIWHU�D�IROORZ�XS�SHULRG�UDQJHG�IURP�����
PRQWKV��5HVXOWV�ZHUH�DVVHVVHG�DFFRUGLQJ�WR�SDWLHQW�VDWLVIDFWLRQ�DQG�WKH�
SK\VLFLDQ�YLHZ�RI�LPSURYHPHQW��3DWLHQWV�H[SUHVVHG�WKHLU�VDWLVIDFWLRQ�RQ�D�
VFDOH�RI�IRXU�OHYHOV��KLJKO\�VDWLVILHG��VDWLVILHG��QHXWUDO�DQG�GLVVDWLVILHG��

3K\VLFLDQ�HYDOXDWLRQ�ZDV�FDUULHG�RXW�RQ�WKH�FOLQLFDO�FKDQJHV�SUHVHQW�LQ�
FRPSDULVRQ�WR�WKH�EDVHOLQH��IROORZLQJ�D�VFDOH�RI�IRXU�OHYHOV��GUDPDWLF�
LPSURYHPHQW��PRGHUDWH�LPSURYHPHQW��VOLJKW�LPSURYHPHQW�DQG�QR�
LPSURYHPHQW��3KRWRJUDSKV�ZHUH�WDNHQ�EHIRUH�HDFK�VHVVLRQ�DQG�LQ�WKH�IROORZ�
XS�YLVLW��

5HVXOWV��
7KH�SDWLHQWV�LQFOXGHG�LQ�WKH�VWXG\�ZHUH����SDWLHQWV�KDYLQJ�DFQH�VFDUV�

����IHPDOHV�DQG���PDOHV���ZLWK�)LW]SDWULFN�VNLQ�SKRWRW\SHV�,,,�DQG�,9�����
ZHUH�VNLQ�W\SH�,,,�����ZHUH�VNLQ�W\SH�,9���7KHLU�DJH�UDQJHG�IURP����\HDUV�WR�
���\HDUV��0HDQ�������\HDUV���
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3DWLHQW�6DWLVIDFWLRQ��$FFRUGLQJ�WR�WKH�VDWLVIDFWLRQ�H[SUHVVHG�E\�WKH�
SDWLHQWV�WKHPVHOYHV��RQO\�VL[�SDWLHQWV�>���@�ZHUH�KLJKO\�VDWLVILHG��)LJXUH����
����7DEOH�����VKRZV�WKH�GHJUHH�RI�WKH�SDWLHQW�VDWLVIDFWLRQ��

3K\VLFLDQ�HYDOXDWLRQ��7KH�FOLQLFDO�HYDOXDWLRQ�RI�WKH�VFDUV�
LPSURYHPHQW�GRQH�E\�WZR�SK\VLFLDQV�LV�VKRZQ�LQ�WDEOH������7ZR�SDWLHQWV�
RQO\�>����@�ZHUH�UHFRUGHG�DV�KDYLQJ�GUDPDWLF�LPSURYHPHQW�

6LGH�(IIHFWV��7KH�VLGH�HIIHFWV�VHHQ�LQ�RXU�SDWLHQWV�DUH�VKRZQ�LQ�WDEOH�
�����1LQH�SDWLHQWV���������JRW�K\SHUSLJPHQWDWLRQ��)LJXUH�����+RZHYHU��
VHYHUH�SDLQ��IODULQJ�RI�DFQH��)LJXUH�����VHYHUH�HU\WKHPD��DQG�HGHPD�ZHUH�
QRWLFHG�LQ�YDU\LQJ�QXPEHU�RI�SDWLHQWV��1R�SDWLHQW�KDG�JRW�EXUQ�RU�SLWWHG�
VFDUV��

&RPSOHWLRQ�RI�WUHDWPHQW��2XW�RI����SDWLHQWV�LQFOXGHG�LQ�WKH�VWXG\�����
SDWLHQWV�������FRPSOHWHG�DW�OHDVW�WKUHH�WUHDWPHQW�VHVVLRQV��)RXUWHHQ�SDWLHQWV�
������GLVFRQWLQXHG�WUHDWPHQW�DQG�WKH\�ZHUH�FRQVLGHUHG�DV�GLVVDWLVILHG�
SDWLHQWV��

7KH�RQO\�SRVLWLYH�VLJQLILFDQW�FOLQLFDO�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�WKH�
QXPEHU�RI�VHVVLRQV�DQG�WKH�GHJUHH�RI�LPSURYHPHQW�WKDW�ZDV�HYLGHQW�E\�
SDWLHQW�VDWLVIDFWLRQ�DQG�SK\VLFLDQ�HYDOXDWLRQ��
��
7DEOH������7KH�GHJUHH�RI�WKH�SDWLHQWV
�VDWLVIDFWLRQ�DQG�WKH�SK\VLFLDQ�
HYDOXDWLRQ�DIWHU�WKH�WUHDWPHQW�ZLWK�WKH������QP�'LRGH�ODVHU�

3DWLHQW�6DWLVIDFWLRQ� 3K\VLFLDQ�HYDOXDWLRQ�

'HJUHH�RI�
6DWLVIDFWLRQ� 1� 3�

'HJUHH�RI�
,PSURYHPHQW� 1� 3�

,����+LJKO\�
VDWLVILHG� �� �������

,��'UDPDWLF�
LPSURYHPHQW� �� ������

,,���6DWLVILHG� �� �������
,,��0RGHUDWH�
LPSURYHPHQW� �� �������

,,,��1HXWUDO� ��� �������
,,,��6OLJKW�
LPSURYHPHQW� ��� �������

,9��'LVVDWLVILHG� ��� �������
,9��1R��
LPSURYHPHQW���� ����

7RWDO� ��� ����� 7RWDO� ��� �����

��
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�
7DEOH������7KH�VLGH�HIIHFWV�VHHQ�LQ�WKH�SDWLHQWV�GXULQJ�WKH�������WUHDWPHQW�
ZLWK�WKH������QP�'LRGH�ODVHU��
��

6LGH�(IIHFWV� 1R��RI�SDWLHQWV� 3HUFHQWDJH�
+\SHUSLJPHQWDWLRQ� ��SDWLHQWV� �������

6HYHUH�SDLQ� ��SDWLHQWV� ������
)ODULQJ�RI�DFQH� ��SDWLHQWV� ������
6HYHUH�HU\WKHPD� ��SDWLHQW� ������

(GHPD� ��SDWLHQW� ������
���

�

�
�

)LJ����+LJKO\�VDWLVILHG�IHPDOH�SDWLHQW�EHIRUH�VWDUWLQJ�WUHDWPHQW�

�

�
�

�

�
)LJ���7KH�VDPH��SDWLHQW��LQ�)LJ����DW�WKH�HQG�RI�WUHDWPHQW��

�
�
�
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�
�

�
)LJ����)HPDOH�SDWLHQW�ZLWK�SRVW�ODVHU�
K\SHUSLJPHQWDWLRQ�� �
�

�

�
)LJ�����)HPDOH�SDWLHQW�ZLWK�IODUH�XS�RI�DFQH�GXULQJ�
WUHDWPHQW�� �

'LVFXVVLRQ��
$EODWLYH�UHVXUIDFLQJ�ODVHUV��&2 � �DQG�(U�<$*��SURGXFH�KHDW�WKDW�LV�

GHSRVLWHG�LQWR�WKH�GHUPLV��7KLV�KHDW�FDXVHV�WKH�FROODJHQ�FRQWUDFWLRQ�
QHFHVVDU\�IRU�WKH�WLJKWHQLQJ�HIIHFW�GHVLUHG�ZKHQ�XVLQJ�WKHVH�ODVHUV�WR�
UHVXUIDFH�WKH�VNLQ�LQ�WUHDWLQJ�UK\WLGHV�%RWK�ODVHUV�UHPRYH�VNLQ��OHDYLQJ�DQ�
RSHQ�ZRXQG�ZLWK�SRWHQWLDO�IRU�LQIHFWLRQ�DQG�D�OHQJWK\�SRVWRSHUDWLYH�
UHFRYHU\�SHULRG�ZLWK�SRWHQWLDO�IRU�SURORQJHG�HU\WKHPD�DQG�
K\SHUSLJPHQWDWLRQ��

7KH�QRQ�DEODWLYH�ODVHU�WUHDWPHQW�VKRZHG�FOLQLFDO�LPSURYHPHQW�RI�
GLIIHUHQW�W\SHV�RI�VFDUV��6HYHUDO�VWXGLHV�KDYH�VKRZQ�WKH�HIILFDF\�RI�GLIIHUHQW�
QRQ�DEODWLYH�ODVHUV�LQ�WUHDWLQJ�VFDUV�DQG�UK\WLGHV��/RQJ�SXOVHG������QP�
1G�<$*�DQG������QP�GLRGH�ODVHUV�KDG�VKRZQ�FOLQLFDO�LPSURYHPHQW�LQ�
WUHDWLQJ�SDWLHQWV�ZLWK�DWURSKLF�VFDUULQJ�>��@��$FQH�VFDUV�DQG�SKRWR�GDPDJHG�
IDFLDO�UK\WLGHV�ZHUH�LPSURYHG�ZLWK�����QP�IODVKODPS�SXOVHG�G\H�ODVHU�
>�����@��0RUHRYHU��WKH�QRQ�DEODWLYH�����QP�(U�*ODVV�ODVHU�VKRZHG�FOLQLFDO�
LPSURYHPHQW�RI�IDFLDO�UK\WLGHV��DOWKRXJK�WKH�HIIHFW�ZDV�VORZ�DQG�PLOG�
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>�����@��$OWKRXJK�WKH�VHOHFWLYH�KHDWLQJ�RI�GHUPDO�FROODJHQ�ZDV�GRFXPHQWHG�
E\�VHYHUDO�VWXGLHV��DOO�WKH�DYDLODEOH�QRQ�DEODWLYH�UHVXUIDFLQJ�SURFHGXUHV�KDYH�
IDLOHG�WR�SURYLGH�PRUH�WKDQ�VXEWOH�HIIHFWV�>��@��

:KLOH�GHUPDO�KHDWLQJ�LV�HVVHQWLDO�LQ�QRQ�DEODWLYH�UHPRGHOLQJ��WKH�
HSLGHUPLV�VKRXOG�EH�SURWHFWHG�E\�D�FRROLQJ�GHYLFH��7KH�SDUDPHWHUV�RI�WKH�
FRROLQJ�GXUDWLRQ�FRXOG�LQIOXHQFH�WKH�FOLQLFDO�HIIHFWV��*ROGEHUJ�HW�DO�>��@�
KDYH�WUHDWHG�WZHQW\�VXEMHFWV�KDYLQJ�UK\WLGHV�ZLWK�VNLQ�W\SHV�,�,9�ZLWK������
QP�GLRGH�ODVHU�XVLQJ�G\QDPLF�FRROLQJ��:LWK�����ODVHU�WUHDWPHQWV��WKLUWHHQ�
VXEMHFWV�VKRZHG�FOLQLFDO�LPSURYHPHQW��7KH\�XVHG�SUH���LQWHUPHGLDWH���DQG�
SRVW�ODVHU�FU\RJHQ�FRROLQJ�UDQJLQJ�IURP�������PLOOLVHFRQGV�LQ�WRWDO�>��@��
3LWWHG�VFDUV�ZHUH�QRWLFHG�LQ�WKUHH�RI�WHQ�SDWLHQWV�DIWHU�XVLQJ�D�FU\RJHQ�VSUD\�
RI����PLOOLVHFRQGV�DQG�D�GHOD\�RI����PLOOLVHFRQGV�EHIRUH�WKH������QP�
1G�<$*�ODVHU�>��@��+RZHYHU��WKH�G\QDPLF�FU\RJHQ�FRROLQJ�IRU����
PLOOLVHFRQGV�ZLWK�D�GHOD\�WLPH�RI����PLOOLVHFRQGV�GLG�QRW�VKRZ�SLWWHG�VFDUV�
LQ�WHQ�SDWLHQWV�WUHDWHG�E\�WKH�VDPH�ODVHU�LQ�DQRWKHU�VWXG\�>��@��

7KH�GHWDLOV�RI�WKH�PROHFXODU�PHFKDQLVPV�ZKHUHE\�QRQ�DEODWLYH�ODVHU�
WKHUDS\�PD\�ZRUN��LV�VWLOO�ODFNLQJ�DOWKRXJK�VHYHUDO�PHFKDQLVPV�KDYH�EHHQ�
K\SRWKHVL]HG��0RVW�IUHTXHQWO\�DFFHSWHG�LV�WKH�LGHD�WKDW�KHDWLQJ�RI�WKH�GHUPLV�
WKURXJK�DEVRUSWLRQ�RI�ODVHU�HQHUJ\�PD\�FDXVH�D�GHUPDO�ZRXQG�KHDOLQJ�
UHVSRQVH�LQYROYLQJ�ILEUREODVW�DFWLYDWLRQ�DQG�QHZ�FROODJHQ�GHSRVLWLRQ�>��@��
6RPH�UHVHDUFKHUV�WKRXJKW�WKDW�F\WRNLQH�PHGLDWHG�UHVSRQVHV�LQGXFHG�E\�
DEVRUEHG�ODVHU�HQHUJ\��PD\�OHDG�WR�FROODJHQ�UHPRGHOLQJ��1RXUL�HW�DO�KDYH�
GHPRQVWUDWHG�WKDW�FROODJHQ�,,,�H[SUHVVLRQV�VLJQLILFDQWO\�LQFUHDVHG�ZKHQ�
XVLQJ�QRQ�DEODWLYH�ODVHU�HQHUJ\��7KH\�XVHG�VKHHWV�RI�$SOLJUDI�ZKLFK�
UHFHLYHG�GLIIHUHQW�HQHUJLHV�RI������QP�GLRGH�ODVHU��/DVHU�WUHDWPHQW�ZDV�
IRXQG�WR�LQFUHDVH�FROODJHQ�,,,�P51$�H[SUHVVLRQ�ZKHQ�XVLQJ�HQHUJ\�OHYHO�RI�
��-��0D[LPXP�LQGXFWLRQ�RI�FROODJHQ�,,,�P51$�ZDV�VHHQ�DW����-�>��@��

/DVHUV�XVHG�LQ�QRQ�DEODWLYH�UHVXUIDFLQJ�KDYH�ZDYHOHQJWKV�LQ�WKH�
LQIUDUHG�UDQJH��SHQHWUDWLQJ�LQWR�WKH�GHUPLV�ZLWKRXW�KDUPLQJ�WKH�HSLGHUPLV�
>�����@��3RVW�WUHDWPHQW�HU\WKHPD�ZDV�VHHQ�LQ�DOO�SDWLHQWV�DIWHU������QP�
GLRGH�ODVHU�WUHDWPHQW�SHUVLVWLQJ�IRU����KRXUV�LQ�D�VWXG\�GRQH�E\�7DQ]L�DQG�
$OVWHU�LQ�������7KH\�UHSRUWHG�SRVW�LQIODPPDWRU\�K\SHUSLJPHQWDWLRQ�
REVHUYHG�LQ�IRXU�RXW�RI�WZHQW\�SDWLHQWV�WUHDWHG�E\������QP�GLRGH�ODVHU��
+RZHYHU�������QP�1G�<$*�ODVHU�FDXVHG�SRVW�LQIODPPDWRU\�
K\SHUSLJPHQWDWLRQ�LQ�WZR�SDWLHQWV�RQO\�LQ�WKH�VDPH�VWXG\�>��@��
+\SHUSLJPHQWDWLRQ�RFFXUUHG�DV�DQ�DGYHUVH�HIIHFW�DIWHU�VHYHUDO�ODVHU�
WUHDWPHQWV�>��@��7KH�VLJQLILFDQW�LQFLGHQFH�RI�K\SHUSLJPHQWDWLRQ�REVHUYHG�LV�
DODUPLQJ�DQG�DOVR�LQWHUHVWLQJ��DV�WKH������QP�ZDYHOHQJWK�LV�QRW�ZHOO�
DEVRUEHG�E\�PHODQLQ��7KH�FDXVH�RI�WKLV�SLJPHQWDWLRQ�PD\�EH�UHODWHG�WR�WKH�
LQIODPPDWRU\�SURFHVV�RU�WKH�YDVFXODU�HIIHFW�RI�WKH�FRROLQJ�VSUD\�DQG�QRW�
GLUHFWO\�WR�WKH�ODVHU�UD\V��,W�ZDV�VXJJHVWHG�WKDW�WKH�FU\RJHQLF�FRROLQJ�V\VWHPV�
WKHPVHOYHV�FDQ�FDXVH�K\SHUSLJPHQWDWLRQ��$�VWXG\�RI����SDWLHQWV�WUHDWHG�IRU�
IDFLDO�VFDUULQJ�UHFRUGHG�D�K\SHUSLJPHQWDWLRQ�UDWH�RI������7KH�LQYHVWLJDWRUV�
VXJJHVWHG�WKDW�WKH�K\SHUSLJPHQWDWLRQ�PD\�KDYH�EHHQ�D�UHVXOW�RI�WKH�
VHQVLWLYLW\�RI�$VLDQ�VNLQ�W\SHV�WR�LQMXU\�IURP�WKH�FU\RJHQLF�VSUD\�FRROLQJ�
V\VWHP��+\SHUSLJPHQWDWLRQ�FRXOG�EH�PLQLPL]HG�E\�UHGXFLQJ�WKH�GXUDWLRQ�RI�
WKH�VSUD\�SXOVH�IURP�WKH�G\QDPLF�FRROLQJ�GHYLFH�IURP����WR����PLOOLVHFRQGV�
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>��@��7DQ]L�HW�DO�KDYH�DWWULEXWHG�WKH�K\SHUSLJPHQWDWLRQ�WR�WKH�DPRXQW�RI�WKH�
G\QDPLF�FRROLQJ��EHLQJ����PVHF�WRWDO��GXULQJ�QRQ�DEODWLYH�WUHDWPHQWV�ZLWK�
�����QP�GLRGH�ODVHU�>��@��,Q�RXU�VWXG\��WKH�DPRXQW�RI�WKH�G\QDPLF�FRROLQJ�
ZDV����PVHF��,W�ZDV�GLIILFXOW�WR�PDNH�LW�OHVV�WKDQ����PVHF�RWKHUZLVH��WKH�
HIIHFW�RI�ODVHU�ZRXOG�EH�DEODWLYH�UDWKHU�WKDQ�QRQ�DEODWLYH��*ROGEHUJ�HW�DO�
QRWLFHG�K\SHUSLJPHQWDWLRQ�LQ�RQH�SDWLHQW�WUHDWHG�ZLWK�WKH�FRROLQJ�FU\RJHQ�
DORQH�ZKLOH�QR�SDWLHQW�KDG�GHYHORSHG�K\SHUSLJPHQWDWLRQ�XVLQJ������QP�
GLRGH�ODVHU�>��@��7KH�RWKHU�SRVVLEOH�FRQWULEXWLQJ�IDFWRU�WR�WKLV�
K\SHUSLJPHQWDWLRQ�LQ�RWKHU�VWXGLHV�ZDV�WKH�KLJK�IOXHQFH�XVHG�EXW�GHFUHDVLQJ�
WKH�HQHUJ\�WR���-�RU�OHVV�ZRXOG�VDFULILFH�ILQDO�FOLQLFDO�UHVXOWV��$V�LW�KDV�EHHQ�
VKRZQ�WKDW�WKH�PD[LPXP�LQGXFWLRQ�RI�W\SH�����FROODJHQ�051$�H[SUHVVLRQ�
DW���-�>��@��7KH�IDFW�WKDW�PRVW�FDVHV�RI�K\SHUSLJPHQWDWLRQ�ZHUH�REVHUYHG�
DIWHU�WKH�VHFRQG�RU�WKLUG�WUHDWPHQW��PD\�LQGLFDWH�WKDW�WKH�WUHDWPHQWV�LQWHUYDOV�
PD\�KDYH�EHHQ�WRR�VKRUW��(YDOXDWLRQ�RI�ORQJ�WUHDWPHQWV�LQWHUYDO�VKRXOG�EH�
VWXGLHG��

7KH�VWXG\�GHPRQVWUDWHG�D�SRVLWLYH�VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�WKH�
QXPEHU�RI�WUHDWPHQWV�UHFHLYHG�DQG�WKH�GHJUHH�RI�VFDU�LPSURYHPHQW�DV�
DVVHVVHG�E\�SDWLHQWV�WKHPVHOYHV�DV�ZHOO�DV�WKH�SK\VLFLDQ��7KLV�ILQGLQJ�LV�
TXLWH�ORJLF��,W�VHHPV�WKDW�FROODJHQ�V\QWKHVLV�LQFUHDVHV�ZLWK�JHWWLQJ�PRUH�ODVHU�
WUHDWPHQWV��+LJKHU�DYHUDJH�RI�IDFLDO�VFDUV
�LPSURYHPHQW�ZDV�VHHQ�DIWHU�HDFK�
WUHDWPHQW�ZLWK������QP�GLRGH�ODVHU�>��@��0RUHRYHU��LQFUHDVHG�GHUPDO�
FROODJHQ�HYLGHQW�E\�KLVWRSDWKRORJ\�ZDV�VHHQ���PRQWKV�DIWHU�WUHDWPHQW�ZLWK�
ERWK������QP�GLRGH�DQG������QP�1G�<$*�ODVHUV��'XULQJ�WKH���PRQWKV�
IROORZ�XS�SHULRG�WKH�FOLQLFDO�LPSURYHPHQW�ZDV�VWLOO�LQFUHDVLQJ�>��@��

+RZHYHU��ZH�FDQ�FRQFOXGH�WKDW��LQ�VRPH�FDVHV��WKH������QP�GLRGH�ODVHU�
FDQ�LPSURYH�WKH�FRVPHWLF�DSSHDUDQFH�RI�DWURSKLF�DFQH�VFDUULQJ��
1HYHUWKHOHVV��LQ�PRVW�FDVHV��WKH�QRQ�DEODWLYH�UHVXUIDFLQJ�XVLQJ�������QP�
GLRGH�ODVHU�KDG�VR�IDU�IDLOHG�WR�SURYLGH�PRUH�WKDQ�VXEWOH�HIIHFWV��3DWLHQWV�
VKRXOG�QRW�KDYH�JUHDW�XQUHDOLVWLF�H[SHFWDWLRQ�RI�WKLV�W\SH�RI�ODVHU�LQ�WUHDWLQJ�
WKHLU�DFQH�VFDUV��0RUHRYHU��SDWLHQWV�VKRXOG�EH�WKRURXJKO\�LQIRUPHG�DERXW�WKH�
SRVVLEOH�VLGH�HIIHFWV�DQG�K\SHUSLJPHQWDWLRQ�LQ�SDUWLFXODU��$OWKRXJK�
VLJQLILFDQW�FROODJHQ�PDUNHU�XSUHJXODWLRQ�LV�FRQILUPHG�KLVWRORJLFDOO\��WKLV�
GRHV�QRW�XVXDOO\�FRUUHODWH�ZLWK�WKH�FOLQLFDO�UHVXOWV��7KH�VDPH�FRQFOXVLRQ�ZDV�
UHDFKHG�E\�+DUGDZD\�HW�DO��7KH\�VWDWHG�WKDW�WKH�FOLQLFDO�LPSURYHPHQW�RI�
UK\WLGHV�LQ�WKHLU�SDWLHQWV�WUHDWHG�E\�������QP�GLRGH�ODVHU�ZDV�PLOG�DQG�GLG�
QRW�FRUUHODWH�ZHOO�ZLWK�WKH�GHJUHH�RI�KLVWRORJLF�FKDQJHV�VHHQ�>��@��

1RQ�DEODWLYH�ODVHUV�VKRXOG�QRW�EH�XVHG�DV�WKH�VROH�PRGDOLW\�IRU�
WUHDWPHQW��P\ULDG�WHFKQLTXHV�VKRXOG�DOVR�EH�DYDLODEOH�LQFOXGLQJ�VXEFLVLRQ��
SXQFK�H[FLVLRQ��HOHYDWLRQ��ILOOHUV�DQG�SHHOV��

$V�ZH�FRQWLQXH�WR�WDNH�EUDYH�VWULGHV�LQWR�D�QHZ�DQG�XQFKDUWHG�HUD��ZH�
ZLOO�HQFRXQWHU�QHZ�WUHDWPHQWV�IRU�FRVPHWLF�SUREOHPV��,W�LV�LPSRUWDQW�WR�
PDLQWDLQ�RXU�LPDJH�DV�WUXVWZRUWK\�SLRQHHUV�UDWKHU�WKDQ�HDJHU�PDUNHWHUV�DV�
WKH�SXEOLF�WUXVW�LV�KDUG�WR�JDLQ�EXW�HDV\�WR�ORVH��:H�PXVW�VFUXWLQL]H�WKH�GDWD�
SURYLGHG�EHIRUH�ZH�UXVK�DQG�HPEUDFH�QHZ�WHFKQRORJ\��VHSDUDWLQJ�VFLHQFH�
IURP�ILFWLRQ��DQG�LI�LW�VRXQGV�WRR�JRRG�WR�EH�WUXH��LW�SUREDEO\�LV�
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