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QHV� ZLWK� LVRSUHQ\O� XQLWV� DV� VLGH� FKDLQ�� 8ELTXLQRQHV� DUH

IRXQG�LQ�PLWRFKRQGULD�RI�WKH�DOPRVW�XELTXLWRXV�QDWXUH�UDQJ�

LQJ�IURP�EDFWHULD�WR�SODQWV�DQG�PDPPDOV��DQG�SOD\�LPSRUWDQW

UROHV�LQ�WKH�UHVSLUDWRU\�FKDLQ�DV�D�UHGR[�FDUULHU���9DULRXV�V\Q�

WKHWLF�DSSURDFKHV� WR�XELTXLQRQHV�KDYH�EHHQ�GHYHORSHG�DQG

WKH� LQWURGXFWLRQ� RI� DQ� LVRSUHQ\O� VLGH�FKDLQ� WR� ����GLPHWK�

R[\���PHWK\OEHQ]RTXLQRQH� KDV� EHHQ� DWWHPSWHG� LQ� PRVW

FDVHV���$PRQJ�WKHVH�UHSRUWV��LVRSUHQ\OVWDQQDQHV�DGGLWLRQ�WR

WKH�TXLQRQH�LQ�WKH�SUHVHQFH�RI�/HZLV�DFLG�SURYLGHG�XELTXL�

QRQHV�DQG� UHODWHG� LVRSUHQ\OTXLQRQHV� LQ�KLJK�\LHOGV���+RZ�

HYHU��JHQHUDO�SUREOHPV�DVVRFLDWHG�ZLWK�XELTXLQRQHV�V\QWKH�

VLV� DUH� NQRZQ� DV� WKH� PDLQWHQDQFH� RI� WKH� GRXEOH� ERQG

JHRPHWU\�� WKH� UHJLRVHOHFWLYH� DGGLWLRQ� RI� LVRSUHQ\O� FKDLQV�

DQG�WKH�DYRLGDQFH�RI�LVRSUHQO\�VLGH�FKDLQ�F\FOL]DWLRQ��,Q�WKLV

UHJDUGV�� UHFHQW� 1L����LQGXFHG� FRXSOLQJV� EHWZHHQ� EHQ]\O

FKORULGHV� RU� FKORURPHWK\OTXLQRQHV� DQG� YLQ\ODODQHV� DUH� D

QRYHO�PHWKRG�WR�XELTXLQRQHV�DV�ZHOO�DV�RWKHU�TXLQRQH�V\V�

WHPV�VXFK�DV�YLWDPLQHV�.��DQG�.��
��,Q�WKLV�UHSRUW��ZH�ZLVK�WR

GHVFULEH� WKDW� 3G����FDWDO\]HG� 6WLOOH� FRXSOLQJ�� RI� EURPR�

TXLQRQH�RU�DU\OEURPLGH�ZLWK�LVRSUHQ\OVWDQQDQHV�SURFHHGV�WR

XELTXLQRQHV�HIILFLHQWO\�

,QLWLDOO\�� LW�ZDV�DQWLFLSDWHG� WKDW�3G����FDWDO\]HG�FRXSOLQJ

RI�DQ�LVRSUHQ\OVWDQQDQH���ZLWK�EURPRTXLQRQH���ZRXOG�SUR�

YLGH�XELTXLQRQH���ZLWK�WKH�UHJLRVHOHFWLYH�DGGLWLRQ�RI�LVRSUH�

Q\O�FKDLQV�DV�ZHOO�DV�WKH�DYRLGDQFH�RI�VLGH�FKDLQ�F\FOL]DWLRQ

�$SSURDFK�,���7KHUHIRUH��ZH�SUHSDUHG�EURPRTXLQRQH���IURP

����GLPHWKR[\���PHWK\OEHQ]RTXLQRQH��� ZLWK� EURPLQH� DQG

VRGLXP�DFHWDWH�LQ�DFHWLF�DFLG�LQ������6FKHPH������7KH�LVR�

SUHQ\OVWDQQDQH���ZDV�SUHSDUHG� IURP� WKH�PHV\ODWLRQ�RI� WKH

FRUUHVSRQGLQJ� DOFRKRO��� ZLWK�PHV\O� FKORULGH� DQG�%X/L� LQ

7+)�DW�����R&�IROORZHG�E\�VWDQQ\ODWLRQ�ZLWK�%X�6Q/L�LQ�VLWX

DV� SUHYLRXVO\� UHSRUWHG��� 7KH� 3G�33K����FDWDO\]HG� 6WLOOH

FRXSOLQJ�RI���ZLWK��D�ZDV�FDUULHG�RXW�DW�����R&�LQ�'0)�DQG

WKH�GHVLUHG�XELTXLQRQH��D�ZDV�LVRODWHG�LQ�����\LHOG��8QIRU�

WXQDWHO\�� D� UHJLRLVRPHU��D�ZDV� LVRODWHG� ������ DQG��D�ZDV

DOVR�REVHUYHG�LQ� WKH�LVRSUHQ\ODWLRQ�WR����D�9DULRXV�VROYHQWV

�WROXHQH�� GLR[DQH�� +03$��� FDWDO\VWV� �3G�3K�3��&O��� 3G�

�&+�&1��&O���DQG�DGGLWLYHV��&X,��/L&O��ZHUH�H[DPLQHG��EXW

WKH� \LHOG� RI��D�ZDV� QRW� LPSURYHG��8ELTXLQRQH��E� DQG��F

ZHUH� DOVR�REWDLQHG�XQGHU� WKH� VDPH�FRQGLWLRQV� LQ�����DQG

����\LHOGV�UHVSHFWLYHO\�IURP���ZLWK�JHUDQ\OWULEXW\OVWDQQDQH

�E� DQG� IDUQHV\OWULEXW\OVWDQQDQH� �F�� $QRWKHU� DWWHPSW� WR

LPSURYH� WKH� \LHOG� RI� �D� ZDV� WKH� 6WLOOH� FRXSOLQJ� EHWZHHQ

LRGRTXLQRQH� �� DQG� �D�� ,RGLQDWLRQ� RI� �� WR� �� ZDV� DFFRP�

SOLVKHG�ZLWK� WUHDWPHQW�RI���ZLWK� WULPHWK\OVLO\O�D]LGH�DQG�D

PL[WXUH� RI� LRGLQH� DQG� S\ULGLQH� LQ� &+�&O�� DV� WKH� UHSRUWHG

PHWKRG���������$OWKRXJK�WKH�3G����FDWDO\]HG�FRXSOLQJ�RI��

ZLWK��D�SURYLGHG��D�LQ������ZKLFK�LV�KLJKHU�\LHOG�WKDQ�WKH

UHDFWLRQ�RI���ZLWK��D��WKH�UHJLRLVRPHU��D�ZDV�DOVR�REWDLQHG

DV�D�VLGH�SURGXFW��7KXV�XELTXLQRQH���FRXOG�EH�VLPSO\�SUH�

SDUHG�E\�3G����FDWDO\]HG�FRXSOLQJ�RI�DQ�LVRSUHQ\OVWDQQDQH��

ZLWK�KDOREHQ]RTXLQRQH���RU����KRZHYHU�WKH�\LHOGV�RI���ZHUH

QRW�VDWLVIDFWRU\�DQG�WKH�IRUPDWLRQ�RI�WKH�UHJLRLVRPHU���LV�RQH

RI�UHDVRQV�IRU�WKH�ORZ�\LHOGV�RI���

3DOODGLXP�FDWDO\]HG� 6WLOOH� FRXSOLQJ� RI� DU\O� KDOLGHV� ZLWK

RUJDQRVWDQQDQH�UHDJHQWV�LV�RQH�RI�WKH�PRVW�XVHIXO�PHWKRGV

IRU� LQWURGXFWLRQ�RI�VLGH�FKDLQV� WR�DURPDWLF� ULQJV��$OWKRXJK
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GHUHG�DU\OEURPLGH���SURFHHGHG�VPRRWKO\�ZLWKRXW�IRUPDWLRQ

RI� DQ� LVRPHULF� VLGH� SURGXFW��ZKLFK�ZDV� DSSHDUHG� LQ� RWKHU

V\VWHP����1H[W�R[LGDWLRQ�RI��D�XVLQJ�&$1�ZDV�DWWHPSWHG�LQ

DTXHRXV�0H&1� DW� �� R&� WR� JLYH��D� LQ� ���� LVRODWHG� \LHOG�

6\QWKHVLV�RI�XELTXLQRQHV��E�DQG��F�ZHUH�DOVR�DFFRPSOLVKHG

XQGHU�WKH�VDPH�FRQGLWLRQV�
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VLV�ZLWKRXW�UHJLRLVRPHUV�IRUPDWLRQ�

$FNQRZOHGJPHQW� )LQDQFLDO�VXSSRUW�RI�WKLV�ZRUN�E\�WKH
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