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$IWHU� WKH� (XURSHDQ� 8QLRQ� SURKLELWHG� WKH� SURGXFWLRQ� RI�
%LVSKHQRO�$�FRQWDLQLQJ� SRO\FDUERQDWH� EDE\� ERWWOHV� �(8�
���������� DOWHUQDWLYH�PDWHULDOV�� VXFK�DV� H�J�� SRO\SURS\OHQH��
SRO\HWKHUVXOSKRQH�� HWF�� KDYH� DSSHDUHG� RQ� WKH� %HOJLDQ�
PDUNHW�� 7KH� ILUVW� DLP� RI� WKLV� VWXG\�ZDV� WKH� LGHQWLILFDWLRQ� RI�
PDMRU� RUJDQLF� FRPSRXQGV� PLJUDWLQJ� IURP� WKHVH� QHZ� EDE\�
ERWWOHV�� $IWHU� VWHULOLVDWLRQ� E\� ERLOLQJ� GXULQJ� ��� PLQ�� ��
FRQVHFXWLYH�PLJUDWLRQV�ZLWK�VLPXODQW�'���ZDWHU�(W2+���������
ZHUH�SHUIRUPHG�DW����&�GXULQJ��K��(8�����������$IWHUZDUGV��
WKH� PLJUDWLRQ� VROXWLRQV� ZHUH� DQDO\VHG� XVLQJ� D� OLTXLG�OLTXLG�
H[WUDFWLRQ� ZLWK� (W2$F�Q�KH[DQH� ������� 9DULRXV� FRPSRXQGV��
VXFK� DV� DONDQHV�� SKWKDODWHV�� DQWLR[LGDQWV�� HWF�� ZHUH�
LGHQWLILHG� E\� *&±06� XVLQJ� FRPPHUFLDO� PDVV� VSHFWUDO�
OLEUDULHV�� 8QLGHQWLILHG� SHDNV� ZHUH� IXUWKHU� LQYHVWLJDWHG� E\�
*&±�(,�±72)06� DQG� *&±�$3&,�±472)06� IRU� VWUXFWXUDO�
LGHQWLILFDWLRQ�� $GGLWLRQDOO\�� H[WUDFWV� ZHUH� DQDO\VHG� E\� /&�
472)±06� WR�GHWHUPLQH� WKH� OHVV� YRODWLOH�PLJUDQWV�� VXFK�DV�
%LVSKHQRO�6�� %DVHG� RQ� WKHVH� UHVXOWV�� WKH� PRVW� WR[LF�
PLJUDWLQJ� FRPSRXQGV� ZHUH�PRQLWRUHG� DQG� TXDQWLILHG� XVLQJ�
YDOLGDWHG�*&±�DQG�/&±4T4±06�PHWKRGV��$Q�HYDOXDWLRQ�RI�
WKH� HIIHFW� RI� VHYHUDO� ³UHDO�OLIH� XVH� FRQGLWLRQV´� VXFK� DV�
PLFURZDYH��VWHULOLVDWLRQ�DQG�GLVKZDVKHU�RQ�WKH�SURILOH�RI�WKH�
GLIIHUHQW� PLJUDQWV� ZDV� GHWHUPLQHG� DQG� FRPSDUHG� ZLWK� WKH�
VWDQGDUG�(8�³UHSHWLWLYH�XVH�FRQGLWLRQV´� ���PLJUDWLRQV���K�DW�
���&��� $QDO\VLV� RI� WKH� �UG� PLJUDWLRQ� VWHS� RI� WKH� VWDQGDUG�
FRQGLWLRQV� �ZKLFK� KDV� WR� FRPSO\� ZLWK� WKH� (8� OHJLVODWLYH�
PLJUDWLRQ� OLPLWV��VKRZHG� WKDW� IRU�VRPH�EDE\�ERWWOHV�VHYHUDO�
QRW� DXWKRULVHG� FRPSRXQGV� ZHUH� REVHUYHG� H[FHHGLQJ� WKH�
HVWDEOLVKHG�³QR�GHWHFWLRQ�OLPLW´�RI���� J�NJ��6XEVWDQFHV�VXFK�
DV� ����GL�WHUW�EXW\OSKHQRO� �XS� WR� ���� J�NJ��� ��EXWR[\HWK\O�
DFHWDWH� �XS� WR����� J�NJ��DQG���SURS\OEHQ]DOGHK\GH� �XS� WR�
��� J�NJ��ZHUH�GHWHFWHG� LQ�VHYHUDO�ERWWOHV�DV�ZHOO�DV�VRPH�
SKWKDODWHV��7KH�VLOLFRQH�ERWWOH�HYHQ�H[KLELWHG�FRQFHQWUDWLRQV�
RI� 7;,%� DURXQG� ���� J�NJ�� ZKHUHDV� WKLV� FRPSRXQG� LV� RQO\�
DXWKRULVHG� IRU� XVH� LQ� VLQJOH�XVH� JORYHV�� )RU� DOO� GHWHFWHG�
FRPSRXQGV� DXWKRULVHG� E\� WKH� (8� �������� ZLWK� D� VSHFLILF�
PLJUDWLRQ� OLPLW� �60/�� VXFK� DV� EHQ]RSKHQRQH� ����� J�NJ��
IRXQG�XS�WR���� J�NJ���FRQFHQWUDWLRQV�ZHUH�EHORZ�WKH�60/V�
$QDO\VLV� RI� WKH� H[WUDFWV� IURP� WKH� PLFURZDYH� H[SHULPHQWV�
VKRZHG� VLPLODU� WUHQGV�� EXW� ORZHU� FRQFHQWUDWLRQV� WKDQ� WKRVH�
REVHUYHG� LQ� WKH� UHSHWLWLYH� XVH� H[SHULPHQWV�� )XUWKHUPRUH�� D�
GRZQZDUGV� WHQGHQF\� RI� WKHVH� FRQFHQWUDWLRQV� WRZDUGV� WKH�
VXEVHTXHQW� PLFURZDYH� F\FOL� ZDV� SHUFHLYHG�� ��
SURS\OEHQ]DOGHK\GH� ZDV� GHWHFWHG� LQ� RQH� VSHFLILF�
SRO\SURS\OHQH�ERWWOH�DW�PD[���� J�NJ�DIWHU�WKH�ILUVW�PLFURZDYH�
WUHDWPHQW�� ZKHUHDV� LWV� FRQFHQWUDWLRQ�ZDV� �� WLPHV� KLJKHU� LQ�
WKH��UG� VWHS�RI� WKH� UHSHWLWLYH�H[SHULPHQW��2WKHU�SDUDPHWHUV��
VXFK� DV� WKH� LQIOXHQFH� RI� WKH� VWHULOLVDWLRQ� RU� WKH� GLVKZDVKHU�
RQ�WKH�FRQFHQWUDWLRQV�RI�WKHVH�PLJUDQWV�DUH�VWLOO�RQJRLQJ��\HW�
WKHVH� ILUVW� UHVXOWV� VXJJHVW� WKDW� WKH� FRQYHQWLRQDO� PLJUDWLRQ�
H[SHULPHQW� SUHVFULEHG� E\� WKH� (8� RYHUHVWLPDWHV� WKH� DFWXDO�
FRQFHQWUDWLRQV� RI� FRPSRXQGV� PLJUDWLQJ� IURP� SODVWLF� EDE\�
ERWWOHV�
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)DWW\� DFLG� HVWHUV� RI� ��FKORUR�����SURSDQHGLRO� ���0&3'��� ��
FKORUR�����SURSDQH�GLRO����0&3'���DQG�JO\FLGRO�DUH�SURFHVV�
LQGXFHG� FKHPLFDO� FRQWDPLQDQWV� IRXQG� LQ� UHILQHG� HGLEOH�
YHJHWDEOH� RLOV�� )RUPHG� GXULQJ� WKH� GHRGRUL]DWLRQ� RI� RLOV�
GXULQJ�UHILQLQJ��WKHVH�FRPSRXQGV�DUH�FRQVLGHUHG�SRWHQWLDOO\�
FDUFLQRJHQLF� DQG�RU� JHQRWR[LF�� PDNLQJ� WKHLU� SUHVHQFH� LQ�
HGLEOH� RLOV� DQG� SURFHVVHG� IRRGV� FRQWDLQLQJ� WKHVH� RLOV� D�
SRWHQWLDO� KHDOWK� ULVN�� 5HFHQWO\�� WKHUH� KDV� EHHQ� LQFUHDVLQJ�
DWWHQWLRQ�WR�WKH�XVH�RI�WKHVH�UHILQHG�RLOV�LQ�FRPPHUFLDO�LQIDQW�
IRUPXODV��6LQFH�IRUPXOD�LV�W\SLFDOO\�DQ�LQIDQW¶V�VROH�VRXUFH�RI�
QXWULWLRQ��DQG�GXH�WR�LQIDQW¶V�ORZ�ERG\�ZHLJKWV��WKH�SUHVHQFH�
RI�0&3'�DQG�JO\FLG\O�HVWHUV�SRVHV�D�SRWHQWLDO�KHDOWK�ULVN��$W�
SUHVHQW�� SXEOLVKHG� YDOLGDWHG� PHWKRGV� IRU� H[WUDFWLQJ� DQG�
TXDQWLI\LQJ� WKHVH� FRQWDPLQDQWV� LQ� SURFHVVHG� IRRGV� DUH�
OLPLWHG�WR�PD\RQQDLVH�DQG�VDODG�GUHVVLQJV��7KH�FXUUHQW�ZRUN�
IRFXVHV� RQ� GHYHORSLQJ� PHWKRGRORJ\� IRU� H[WUDFWLQJ� DQG�
TXDQWLI\LQJ� WKHVH� FKHPLFD� O� FRQWDPLQDQWV� IURP� FRPPHUFLDO�
LQIDQW� IRUPXODV� LQ� RUGHU� WR� GHWHUPLQH� OHYHOV� RI� H[SRVXUH�� $�
PHWKRG� IRU�H[WUDFWLQJ�0&3'�DQG�JO\FLG\O�HVWHUV� IURP� LQIDQW�
IRUPXOD�ZLOO�EH�GHVFULEHG�LQ�WKLV�SUHVHQWDWLRQ��7KH�H[WUDFWLRQ�
HIILFLHQFLHV� RI� 0&3'� PRQRHVWHUV�� 0&3'� GLHVWHUV� DQG�
JO\FLG\O� HVWHUV� LQ� D� KRPHPDGH� LQIDQW� IRUPXOD� ZLWK� NQRZQ�
0&3'�JO\FLG\O� HVWHU� FRQFHQWUDWLRQV� ZLOO� DOVR� EH� GLVFXVVHG��
5HVXOWV� LQGLFDWH� WKDW� H[WUDFWLRQ� HIILFLHQFLHV� RI� JUHDWHU� WKDQ�
����FDQ�EH�DFKLHYHG�IRU�DOO�PRQRHVWHU��GLHVWHU��DQG�JO\FLG\O�
HVWHU� VSHFLHV� XVLQJ� WKH� GHYHORSHG� H[WUDFWLRQ� SURFHGXUH��
4XDQWLWDWLRQ� RI� 0&3'� DQG� JO\FLG\O� HVWHUV� ZDV� SHUIRUPHG�
XVLQJ� D� OLTXLG� FKURPDWRJUDSK\� WDQGHP� PDVV� VSHFWURPHWU\�
�/&±06�06��PHWKRG� WKDW�ZDV�SUHYLRXVO\�GHYHORSHG� IRU� WKH�
TXDQWLWDWLRQ�RI�WKHVH�VSHFLHV�LQ�HGLEOH�RLOV��9DOLGDWLRQ�UHVXOWV�
LQGLFDWH� WKH� H[WUDFWLRQ� DQG� TXDQWLWDWLRQ�PHWKRGV� GHYHORSHG�
IRU� LQIDQW� IRUPXOD� DUH� VHQVLWLYH� DQG� UREXVW�� 8VLQJ� WKH�
YDOLGDWHG� PHWKRGRORJ\�� D� VXUYH\� RI� D� QXPEHU� RI�
FRPPHUFLDOO\� DYDLODEOH� LQIDQW� IRUPXODV� �LQ� ERWK� WKH� 8QLWHG�
6WDWHV�DQG�DEURDG��ZDV�FRQGXFWHG�LQ�RUGHU�WR�DVVHVV�LQIDQW�
H[SRVXUH�WR�0&3'�DQG�JO\FLG\O�HVWHUV���

.H\ZRUGV��SURFHVVLQJ�FRQWDPLQDQWV��0&3'�HVWHUV��JO\FLG\O�HVWHUV��
/&�06�06��LQIDQW�IRUPXOD��


