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7KH�FRXSOLQJ�RI�SURWRQ�PRWLRQ�WR�FKDUJH�VHSDUDWLRQ�LV�EDVLF�WR�PHFKDQLVPV�RI�ELRORJLFDO
HQHUJ\� FRQYHUVLRQ�� 7KH� SURWHLQV� DQG� HQ]\PHV� RI� SKRWRV\QWKHVLV� DQG� UHVSLUDWLRQ� KDYH
RSWLPL]HG�VWUXFWXUHV�WKDW�GHULYH�WKHLU�IXQFWLRQ�E\�XWLOL]LQJ�HQHUJ\�JDWKHUHG�DORQJ�D�FKDUJH
VHSDUDWLQJ� QHWZRUN� WR� GULYH� D� SURWRQ� SXPS�� ZKLFK� LQ� WXUQ� LV� PDQLIHVWHG� LQ� D
WUDQVPHPEUDQH�FKHPLFDO�SRWHQWLDO�WKDW�SURYLGHV�WKH�HQHUJ\�IRU�WKH�V\QWKHVLV�RI�FRPSOH[
ELRPROHFXOHV�� )URP� D� ELRHQHUJHWLF� VWDQGSRLQW�� D� FUXFLDO� LVVXH� ZLWK� UHVSHFW� WR
VWUXFWXUH�IXQFWLRQ� UHODWLRQV� IRU� WKH� ELRORJLFDO�PDFKLQHU\� RI� 3KRWRV\VWHPV� ,� DQG� ,,� DQG
F\WRFKURPH�F�R[LGDVH�LV�WKLV�FRXSOLQJ�RI�WKH�HOHFWURQ�WR�WKH�SURWRQ��$V�VXFFLQFWO\�VWDWHG
E\� )HKHU� LQ� WKH� FRQWH[W� RI� EDFWHULDO� 5&V� ³ZH� GR� QRW� NQRZ� IURP� H[SHULPHQWDO
PHDVXUHPHQWV�ZKHWKHU�HOHFWURQ�WUDQVIHU�SUHFHGHV�RU�IROORZV�SURWRQ� WUDQVIHU��VLQFH� WKHVH
LQGLYLGXDO�VWHSV�KDYH�QRW�EHHQ�NLQHWLFDOO\�UHVROYHG´��<HW�WKH�UROH�RI�SURWRQV�LQ�PHGLDWLQJ
HOHFWURQ� WUDQVIHU� LV� QRW� UHVWULFWHG� WR� WKH� SURFHVVHV� RI� FRPSOH[� VWUXFWXUHV� VXFK� DV� WKHVH�
5HFHQW�VWXGLHV�RQ�HOHFWURQ�WUDQVIHU�SURWHLQV��VXFK�DV�F\WRFKURPH�F ��SURYLGH�HYLGHQFH�WKDW
WKH� FRQGXFWLRQ� RI� HOHFWURQV� LQYROYH� LQWHUFKDLQ� KRSV� WKURXJK� K\GURJHQ�ERQGHG� SHSWLGH
UHVLGXHV�RI�WKH�SURWHLQ��7KXV�HYHQ�LQ�WKH�VLPSOHVW�RI�SURWHLQV��IXQFWLRQ�LV�GHULYHG�IURP�WKH
FRXSOLQJ�RI�HOHFWURQ�WUDQVIHU�WR�SURWRQ�PRWLRQ�

2XU�DSSURDFK��VXPPDUL]HG�LQ�³3URWRQ�FRXSOHG�HOHFWURQ�WUDQVIHU´�5��,��&XNLHU�DQG�'��*�
1RFHUD��$QQ��5HY��3K\V��&KHP��49��������������LV�WR�GHYHORS�TXDQWXP�PHFKDQLFDO��40�
DQG� VWDWLVWLFDO� PHFKDQLFDO� �60�� WKHRULHV� DQG� VLPXODWLRQ� PHWKRGRORJLHV� WR� DGGUHVV� WKH
DERYH� DQG� UHODWHG�SUREOHPV�� � ,Q� HVVHQFH�� D� VROXWH� �ZKHUH� WKH� FKDUJH� WUDQVIHU� �&7��ZLOO
WDNH� SODFH�� LV� HPEHGGHG� LQ� D� VROYHQW� �H�J��� D� SURWHLQ��� 7KH� VROXWH�PXVW� EH� WUHDWHG�ZLWK
40��DV�FKDUJH�WUDQVIHU�UHDFWLRQV�RI�HOHFWURQV�DQG�SURWRQV�DUH�WXQQHOLQJ�UHDFWLRQV��DQG�WKH
VROYHQW�� E\� YLUWXH� RI� LWV� OHVV� GHWDLOHG� UROH�� DQG� E\� FXUUHQW� QHFHVVLW\� FRPSXWDWLRQDOO\�� LV
WUHDWHG�FODVVLFDOO\��7KDW�&7�UHDFWLRQV�PRYH�FKDUJH�VXEVWDQWLDOO\�LPSOLHV�WKDW�WKH�FRXSOLQJ
RI� VROXWH� WR� D� SRODU� VROYHQW� LV� HVVHQWLDO� WR� WKH� HQHUJHWLFV� UHVSRQVLEOH� IRU� WKH� WUDQVIHU�
+HQFH��60�PHWKRGV�PXVW�EH�XVHG���:H�XVH�40�VFKHPHV��VROYLQJ�6FKU|GLQJHU
V�HTXDWLRQ
IRU�ZDYHIXQFWLRQV� DQG� HQHUJLHV� RI� HOHFWURQV� DQG� SURWRQV� LQ� WKH� VROXWH�� DQG�60� WKHRU\�
�FRQWLQXXP�HOHFWURVWDWLF�GHVFULSWLRQ�DQG�RU�LQWHJUDO�HTXDWLRQ�PHWKRGV��DQG�RU�PHWKRGV�RI
0ROHFXODU�'\QDPLFV� �0'��� IRU� FRPSXWDWLRQDO� DSSURDFKHV� WR� GHVFULEH� WKH� VROYHQW��:H
KDYH� LQWHJUDWHG�40�DQG�0'� LQ� RQH� VLPXODWLRQ� SDFNDJH� WR� DGGUHVV�PRGHO� SUREOHPV� RI
SURWRQ�FRXSOHG� HOHFWURQ� WUDQVIHU� �3&(7��� � )XWXUH� SODQV� DUH� WR� VLPXODWH� 3&(7� LQ
ELRORJLFDOO\� UHOHYDQW� FRQWH[W�� � $OVR�� WR� FRQVLGHU� RWKHU� LQWULQVLFDOO\� 40�0'� SUREOHPV
VXFK� DV� SURWRQ� FKDLQV� LQYROYHG� LQ� SURWRQ� WUDQVORFDWLRQ� IRU� HVWDEOLVKPHQW� RI
HOHFWURFKHPLFDO�JUDGLHQWV�DFURVV�D�PHPEUDQH�

:KDW�ZH�QHHG��+HOS�ZLWK�ELRORJ\���V\VWHPV�RI�LQWHUHVW��+HOS�ZLWK�FRPSXWDWLRQDO�ELRORJ\
�� GRLQJ� 0'� IRU� ODUJH�VFDOH� V\VWHPV� VXFK� DV� SURWHLQV�PHPEUDQHV�� +HOS� ZLWK
FRPSXWDWLRQDO�PHWKRGV��:H�UHFHQWO\�PLJUDWHG�IURP�)2575$1�WR�&���DQG�QHHG�KHOS�LQ
LPSURYLQJ� DOJRULWKPV� IRU� VSHHG� DQG� UHOLDELOLW\�� DQG� LQ� SDUDOOHOL]LQJ� FRGH�� �$� JRDO� �
DVVHPEOH�D�PXOWL�&38�OLQX[�3&�390���EDVHG�VXSHUFRPSXWHU��

6HH� WKH� 85/�� KWWS���ZZZ�FHP�PVX�HGX�aFXNLHU�� IRU� PRUH� LQIRUPDWLRQ� LQFOXGLQJ� D
FRPSOHWH�SXEOLFDWLRQ�OLVW�


