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SHWH� ZLWK� \OLGH� IRUPDWLRQ��� 7KLV� LV� DQ� LPSRUWDQW� UHVXOW

EHFDXVH�WKH�SDUDOOHO�SDWKZD\�FDQ�UHGXFH�VXEVWDQWLDOO\�WKH
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REWDLQ�'+��'6�DQG�'*�IRU�\OLGH�IRUPDWLRQ��7KH�UHVXOWV�DUH

SUHVHQWHG�LQ�7DEOHV���WR����:H�KDYH�XVHG�WKH�V\PEROV���DQG

�WR�UHSUHVHQW�VWDQGDUG�VWDWHV�RI���DWP�RI�SUHVVXUH�DQG��

PRO�/� RI� FRQFHQWUDWLRQ�� UHVSHFWLYHO\�� 6WDQGDUG� HQWKDOS\

DQG�HQWURS\�SURSHUWLHV�DW���PRO�/�DUH�GHILQHG�E\�WKH�H[SUHV�

VLRQV� '6�  � �w'*�w7� DQG� '+�  � '*� �� 7'6�� $OO

FDOFXODWLRQV� ZHUH� FDUULHG� RXW� ZLWK� WKH� *$0(66��� DQG

*$866,$1������DE�LQLWLR�SURJUDPV�

5HVXOWV�DQG�'LVFXVVLRQ

<OLGHV�RI�VLQJOHW�DQG�WULSOHW�PHWK\OHQH�ZLWK�IRUPDOGHK\GH

7KH�PROHFXODU�VWUXFWXUH�RI�WKH�FDUERQ\O�\OLGH�IRUPHG

IURP�PHWK\OHQH� �VLQJOHW�� DQG� IRUPDOGHK\GH� LV� LQ�)LJ�� ��

6RPH� LPSRUWDQW� JHRPHWULFDO� SDUDPHWHUV� DUH� SUHVHQWHG�

ZKLFK�FDQ�EH�FRPSDUHG�ZLWK�YDOXHV�RI�D�SUHYLRXV�ZRUN�E\

6FKDHIHU�HW�DO���7KH�\OLGH�KDV�&��V\PPHWU\��ZLWK�WKH�&+�

JURXSV�LQ�D�S\UDPLGDO�IRUP��7KH�IRUPDWLRQ�HQHUJLHV�FDOFX�

ODWHG�XVLQJ�YDULRXV�OHYHOV�RI�WKHRU\�DQG�WKH�WKHUPRG\QDPLF

SDUDPHWHUV�DUH�LQ�7DEOH����,Q�DFFRUGDQFH�ZLWK�RXU�SUHYLRXV

UHSRUW�IRU�����GLFKORUR�FDUERQ\O�\OLGH��D�KLJK�OHYHO�RI�HOHF�

WURQ� FRUUHODWLRQ� LV� QHFHVVDU\� WR� REWDLQ� DFFXUDWH� UHDFWLRQ

HQHUJLHV�� 2XU� EHVW� OHYHO� RI� FDOFXODWLRQ�� L�H�� &&6'�7����

����*��GI�� S��� SUHGLFWV� D� '+�� YDOXH� RI� ������ NFDO�PRO�

LQGLFDWLQJ�D�YHU\�H[RWKHUPLF�UHDFWLRQ��7KH�'*��SDUDPHWHU

LV�������NFDO�PRO��PHDQLQJ�WKDW�FDUERQ\O�\OLGH�IRUPDWLRQ�LV

DQ�LUUHYHUVLEOH�SURFHVV��7KHVH�GDWD�DUH�LQ�FRQWUDGLFWLRQ�ZLWK

WKH�UHSRUW�RI�3UDNDVK�HW�DO�����ZKLFK�VXJJHVW�WKDW�WKLV�FDU�

ERQ\O�\OLGH�LV�IRUPHG�UHYHUVLEO\����7KLV�SRLQW�ZLOO�EH�GLV�

FXVVHG�ODWHU�LQ�WKH�WH[W�

0HWK\OHQH�SUHVHQWV�D�ORZ�VLQJOHW�WULSOHW�VSOLWWLQJ��ZLWK

WKH�WULSOHW�VWDWH��7���EHLQJ�PRUH�VWDEOH�WKDQ�WKH�VLQJOHW�VWDWH

�6��� E\� ���� NFDO�PRO� �YDOXH� WDNHQ� IURP�5HI�� �����0DQ\

H[SHULPHQWV� IRU�FDUEHQH�JHQHUDWLRQ�XVH�D�SKRWRFKHPLFDO

SURFHVV�DQG�WKH�FDUEHQHV�FDQ�EH�IRUPHG�LQ�VLQJOHW�RU�WULSOHW

VWDWHV�� :KHQ� JHQHUDWHG� LQ� WKH� VLQJOHW� VWDWH�� VXEVHTXHQW

LQWHUV\VWHP�FURVVLQJ�WR�WKH�WULSOHW�FDQ�RFFXU��$Q�LPSRUWDQW

TXHVWLRQ�LV�¦,Q�ZKLFK�HOHFWURQLF�VWDWH�GRHV�PHWK\OHQH�UHDFW

ZLWK�FDUERQ\O"§�,W�GHSHQGV�RQ�ZKLFK�VWDWH�LW�LV�JHQHUDWHG�

WKH�LQWHUV\VWHP�FURVVLQJ�UDWH��DQG�WKH�VWDELOLW\�DQG�WKH�UDWH

RI� FDUERQ\O� \OLGH� IRUPDWLRQ� IRU� HDFK� VWDWH�� 7KHUHIRUH�

NQRZOHGJH�RI�WKH�UHODWLYH�HQHUJ\�EHWZHHQ�WULSOHW�DQG�VLQ�

JOHW�VWDWHV�RI�FDUERQ\O�\OLGHV�DQG�FDUEHQHV�DUH�LPSRUWDQW

GDWD��DQG�ZH�KDYH�UHSRUWHG�WKH�UHVSHFWLYH�FDOFXODWLRQV�LQ

7DEOH����2XU�EHVW�YDOXH�LV������NFDO�PRO�IRU�VLQJOHW�WULSOHW

VSOLWWLQJ�RI�WKH�FDUERQ\O�\OLGH��ZLWK�WKH�VLQJOHW�EHLQJ�WKH

PRVW�VWDEOH�VWDWH��&RPELQLQJ�WKLV�GDWD�ZLWK������NFDO�PRO

IRU�VLQJOHW�WULSOHW�VSOLWWLQJ�LQ�PHWK\OHQH��ZH�FDQ�FDOFXODWH

WKH� UHDFWLRQ� HQHUJ\� IRU� FDUERQ\O� \OLGH� IRUPDWLRQ� LQ� WKH

WULSOHW�VWDWH��ZKLFK�LV�������NFDO�PRO��7DEOH�����$�JHQHUDO
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YLHZ�RI�WKH�SURFHVV�LQ�ERWK�HOHFWURQLF�VWDWHV�LV�LQ�)LJ����WKDW

SUHVHQWV�DQ�HQHUJ\�GLDJUDP�IRU�FDUERQ\O�\OLGH�IRUPDWLRQ�LQ

VLQJOHW�DQG�WULSOHW�VWDWHV��7KHVH�GDWD�VKRZ�WKDW�WKH�WULSOHW

\OLGH�LV�OHVV�VWDEOH�WKDQ�WKH�VLQJOHW��DQG�SRVVLEO\�GLVVRFLD�

WLQJ�LQWR�LWV�IUDJPHQWV�HDVLHU��L�H��LWV�IRUPDWLRQ�LV�UHODWLYHO\

UHYHUVLEOH��7KLV�ILQGLQJ�OHG�XV�WR�LQTXLUH�LQWR�WKH�SRVVLELOLW\

WKDW�3UDNDVK�HW�DO����KDV�REVHUYHG�WKH�UHDFWLRQ�RI�WKH�WULSOHW

VWDWH�LQVWHDG�RI�WKH�VLQJOHW��EHFDXVH�IRU�WKH�IRUPHU�WKH�\OLGH
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5HDFWLRQ� RI� PHWK\OHQH� ZLWK� DFHWDOGHK\GH� FDQ� IRUP
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FHQWHUV�� DQG� LQ� WKH�FDVH�RI� FDUERQ\OV�� WKH�PRVW�SUREDEOH

UHDFWLRQ�PHFKDQLVP�LV�����F\FORDGGLWLRQ�WR�WKH�& 2�ERQG�

:KHQ�DQ�ROHILQ� LV� WKH� UHDFWDQW�� WKH�EDUULHU� LV� DERXW�����

NFDO�PRO��FDOFXODWHG�E\�05�03������*�OHYHO�RI�WKHRU\
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