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WDOV� LQFOXGH�R[\JHQ� FRQWDLQLQJ� LRQV� �62��±�&U2�±���HOHPHQWDU\�DQG�RUJDQLF�FDUERQ�� LVR�PRUSKLF� LPSXULWLHV� &O±�� /L� �,��� 5E� �,��� KHW�
HURYDOHQW� FDWLRQV�&X� �,�� ,,���)H� �,,,���8� �9,��
7K� �,9�� >��� �@�� 7KH� ORZ�WHPSHUDWXUH� GLUHF�
WLRQDO� FU\VWDOOL]DWLRQ� �/7'&�� LV� DPRQJ� WKH
WHFKQLTXHV� VXLWDEOH� WR� SXULI\� WKH� LQRUJDQLF
VDOWV�>�@��,Q�WKH�FU\VWDOOL]DWLRQ�RI�ZDWHU�VRO�
XEOH� VDOWV�� WKH� /7'&� LV� EHVW� DSSOLFDEOH� WR
VROXWLRQV�ZLWK�FRQFHQWUDWLRQV�FRUUHVSRQGLQJ
WR�WKH�ZDWHU�VDOW�HXWHFWLFV��:6(���6XFK�V\V�
WHPV� DUH� VROLGLILHG� LQWHJUDOO\�� WKH� PRWKHU
OLTXRU�DFWLQJ�DV�WKH�PHOW��

:H�KDYH�IRXQG�EHIRUH��VRPH�VSHFLILF�IHD�
WXUHV� RI� WKH�:6(�/7'&>��� �@�� 7KH� HTXLOLE�
ULXP�FRHIILFLHQWV� IRU�DOO� WKH� LPSXULWLHV� �LQ�
GHSHQGHQW� RI� WKH�QDWXUH� WKHUHRI��KDYH�EHHQ
IRXQG�WR�WHQG�WR�]HUR��WKH�FKDUDFWHULVWLF�FR�
HIILFLHQWV�>�@�IRU�GLIIHUHQW�LPSXULWLHV�LQ�WKH
VDPH�PDWUL[�N/����DQG�KDYH�VLPLODU�YDOXHVWKDW�DUH�GHILQHG�E\�WKH�:6(�FU\VWDOOL]DWLRQ
FRQGLWLRQV��DQG�WKH�QDWXUH�RI�WKH�PDLQ�FRP�
SRQHQW�VDOW��$V�WKH�FU\VWDOOL]DWLRQ�VSHHG�UH�
GXFHV��WKH�HXWHFWLFV�VWUXFWXUH�EHFRPHV�PRUH
RUGHUHG� DQG� WKH�N/� YDOXHV�GHFUHDVH��%DVLQJRQ� WKH� VWXGLHV� RI�PRUH� WKDQ� ��� VDOWV�� � WKH
FKDUDFWHULVWLF� FRHIILFLHQWV� RI� LPSXULW\� GLV�
WULEXWLRQ�KDYH�EHHQ�IRXQG�WR�LQFUHDVH�UHJX�
ODUO\�ZKHQ�SDVVLQJ�IURP�WKH�HXWHFWLFV�EDVHG
RQ�ILQH�FU\VWDOOLQH�VDOWV�WR�FRDUVH�FU\VWDOOLQH
RQHV� >��� ��� �@�� $W� D� PRGHUDWH� /7'&� VSHHG
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�I|���PP�K��� WKH�&V,� EDVHG� HXWHFWLFV� �ILQH�
FU\VWDOOLQH�VWUXFWXUH��VKRZV�UDWKHU�VPDOO�N/YDOXHV��7DEOH����HYHQ��6XFK�D�XQLTXH�IHDWXUH
SURYLGHV� WKH� HIIHFWLYH� GLVSODFHPHQW� RI� WKH
LPSXULW\� JURXS� LQ� WKH� HXWHFWLF� VROXWLRQ
PHQWLRQHG�WR�WKH�LQJRW�WDLO�

,W� LV� NQRZQ� WKDW� IRU� D� GHHS� SXULILFDWLRQ
RI� &V,� �LI� WKH� N/� LV� DVVXPHG� WR� EH� ����� DQGWKH� FU\VWDOOL]DWLRQ� IURQW� WR� EH� FRQFDYH�� WKH
:6(� FUVWDOOL]DWLRQ� VKRXOG� EH� VWRSSHG� DV� WKH
FU\VWDOOL]HG� LQJRW� SDUW� J�  � ���� >�@�� 7KLV
PDNHV�LW�SRVVLEOH�WR�SURYLGH�WKH�VSHFLDO�SXULW\
JUDGH�&V,� �&V,� ������ WR� EH� SXULILHG� IURP� LWV
KRPRORJXH�5E�,�� �WKDW�LV�YHU\�GLIILFXOW�WR�UH�
PRYH�XVLQJ�RWKHU�PHWKRGV��E\�D�IDFWRU�RI����
�WKH� 5E� FRQFHQWUDWLRQ� EHLQJ� UHGXFHG� IURP
�[��Ü�� WR��[��Ü��ZW������7KLV�FRQFOXVLRQ� LV
FRQILUPHG� E\� RXU� REVHUYDWLRQV� RQ� WKH� /7'&
RI�DTXHRXV�&V,�VROXWLRQV�DW�GLIIHUHQW�FRQFHQ�

WUDWLRQV�� )LJ�� �D� VKRZV� WKH� SKRWR� RI� WKH
FU\VWDOOL]HG� &V,� EHDGV� HXWHFWLFV� DQG� )LJ�� �E�
WKH�DSSHDUDQFH�RI�DQ�LFH�LQJRW�REWDLQHG�IURP
SXUH�ZDWHU�ZLWK�&V,�DGGLWLRQ� LQ�D�FRQFHQWUD�
WLRQ�PXFK� ORZHU� WKDQ� &HXW� DQG� FRQWDLQLQJ� DPRGHO� PLFURLPSXULW\� FRQYHQLHQW� WR� EH� RE�
VHUYHG�YLVXDOO\��$UVHQD]R�,�G\H��KDYLQJ�N/� ������ ,W� LV� VHHQ� LQ� )LJ�� �E� WKDW� WKH� FU\VWDO�
OL]DWLRQ�IURQW� LV�FRQFDYH�� ,W� LV�VHHQ�DOVR�WKDW
QR� GHQGULWHV� DUH� IRUPHG� DW� J� WKDW� FRQILUPV
WKH� DERYH� UHVWULFWLRQ� �J� ������QHFHVVDU\� IRU
GHHS� &V,� SXULILFDWLRQ�� $W� OHVV� VWULQJHQW� UH�
TXLUHPHQWV�WR�WKH�UXELGLXP�FRQWHQW��WKH�SXUL�
ILFDWLRQ�E\�D�IDFWRU�RI�������WKH�:6(�FU\VWDO�
OL]DWLRQ�FDQ�EH�VWRSSHG�DW�J� ������

7KH�/7'&�IRU�DQDO\WLFDO� WDVNV� LV�FDUULHG
RXW� LQ� WKH� VDPH�PDQQHU��$IWHU� WKH� SURFHVV
LV�RYHU��WKH�VROXWLRQ�WR�EH�DQDO\]HG�LV�VROLGL�
ILHG� FRPSOHWHO\��� WKH� LPSXULW\� FRQFHQWUDWH
LV�VHSDUDWHG�E\�SRXULQJ�D�PHDVXUHG�DPRXQW
RI�KRW�ZDWHU�RQWR�WKH�XSSHU�LQJRW�SDUW��WKH
VR�IRUPHG��VROXWLRQ��PHOW��LV�ZHLJKHG�DQG�WKHQ
DQDO\]HG�� 7KH� DQDO\VLV� UHVXOW�� WDNLQJ� LQWR� DF�
FRXQW� WKH� FRQFHQWUDWLRQ�� LV� FDOFXODWHG� XVLQJ
WKH�PRGLILHG�*XOOLYHU�3IDQQ�HTXDWLRQ�>�@
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ZKHUH�J� ���Ü�P�*� LV� WKH� LQJRW� FU\VWDOOL]HG
SDUW��P��WKH�FRQFHQWUDWH�PDVV��*��WKH�ZHLJKW
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FKDUDFWHULVWLF�GLVWULEXWLRQ�

,Q� 7DEOH���� VXPPDUL]HG� DUH� WKH� FKDUDF�
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E\�FU\VWDOOL]DWLRQ�DQG�WKH�FRQFHQWUDWLRQ�FRQ�
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WKH� HVWLPDWLRQ� WKHUHRI� DW� GLIIHUHQW� J� DQG� I
YDOXHV�

7KXV�� WKH�:6(�/7'&� LV� VKRZQ� WR�EH� VXLW�
DEOH�IRU�WKH�&V,�GHHS�SXULILFDWLRQ�DQG�IRU�DQD�
O\WLFDO�FRQWURO�RI�WKH�UDZ�PDWHULDO�TXDOLW\�XVHG
WR�JURZ�WKH�VFLQWLOODWLRQ�VLQJOH�FU\VWDOV�
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