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$�VLPSOH�DQG�FRPSUHKHQVLYH�UHYLHZ�RI�DQWL�ZLQGXS��EXPSOHVV�DQG�FRQGLWLRQHG�WUDQVIHU�WHFKQLTXHV
LV�JLYHQ�LQ�WKH�IUDPHZRUN�RI�WKH�3,'�FRQWUROOHU��,W�ZLOO�EH�VKRZQ�WKDW�WKH�PRVW�VXLWDEOH�DQWL�ZLQGXS
VWUDWHJ\� IRU� XVXDO� DSSOLFDWLRQV� LV� WKH� FRQGLWLRQLQJ� WHFKQLTXH�� XVLQJ� WKH� QRWLRQ� RI� WKH� UHDOL]DEOH
UHIHUHQFH��7KH�H[FHSWLRQ�LV�WKH�FDVH�LQ�ZKLFK�WKH�LQSXW�OLPLWDWLRQV�DUH�WRR�UHVWULFWLYH��,Q�WKLV�FDVH��WKH
DQWL�ZLQGXS�PHWKRG�ZLWK� D� IUHH� SDUDPHWHU� WXQHG� WR� REWDLQ� D� FRPSURPLVH� EHWZHHQ� WKH� LQFUHPHQWDO
DOJRULWKP�DQG�WKH�FRQGLWLRQLQJ�WHFKQLTXH�LV�SURSRVHG��7KH�QHZ�QRWLRQ�RI�FRQGLWLRQHG�WUDQVIHU�LV�DOVR
LQWURGXFHG� DQG� LW� ZLOO� EH� VKRZQ� WR� EH� D� PRUH� VXLWDEOH� VROXWLRQ� WKDQ� EXPSOHVV� WUDQVIHU�� $OO� WKH
GLVFXVVLRQV�DUH�VXSSRUWHG�E\�VLPXODWLRQV�
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$OO�LQGXVWULDO�SURFHVVHV�DUH�VXEPLWWHG�WR�FRQVWUDLQWV��)RU�LQVWDQFH��D�FRQWUROOHU�ZRUNV�LQ�D�OLPLWHG
UDQJH������9�RU������P$��D�YDOYH�FDQQRW�EH�RSHQHG�PRUH�WKDQ�������DQG�OHVV�WKDQ������DQG�D�PRWRU
GULYHQ� DFWXDWRU� KDV� D� OLPLWHG� VSHHG�� HWF�� 6XFK� FRQVWUDLQWV� DUH� XVXDOO\� UHIHUUHG� WR� DV� SODQW� LQSXW
OLPLWDWLRQV��2Q�WKH�RWKHU�KDQG��D�FRPPRQO\�HQFRXQWHUHG�FRQWURO�VFKHPH�LV�WR�VZLWFK�IURP�PDQXDO�WR
DXWRPDWLF�PRGH�RU�EHWZHHQ�GLIIHUHQW�FRQWUROOHUV��6XFK�PRGH�VZLWFKHV�DUH�XVXDOO\�UHIHUUHG�WR�DV�SODQW
LQSXW�VXEVWLWXWLRQV�

$V�D�UHVXOW�RI� OLPLWDWLRQV�DQG�VXEVWLWXWLRQV�� WKH� UHDO�SODQW� LQSXW� LV� WHPSRUDULO\�GLIIHUHQW� IURP� WKH
FRQWUROOHU�RXWSXW��:KHQ�WKLV�KDSSHQV��LI�WKH�FRQWUROOHU�LV�LQLWLDOO\�GHVLJQHG�WR�RSHUDWH�LQ�D�OLQHDU�UDQJH�
WKH� FORVHG�ORRS� SHUIRUPDQFH� ZLOO� VLJQLILFDQWO\� GHWHULRUDWH� ZLWK� UHVSHFW� WR� WKH� H[SHFWHG� OLQHDU
SHUIRUPDQFH��7KLV�SHUIRUPDQFH�GHWHULRUDWLRQ�LV�UHIHUUHG�WR�DV�ZLQGXS��%HVLGHV�ZLQGXS��LQ�WKH�FDVH�RI
VXEVWLWXWLRQ�� WKH�GLIIHUHQFH�EHWZHHQ� WKH�RXWSXWV�RI�GLIIHUHQW� FRQWUROOHUV� UHVXOWV� LQ� D�ELJ� MXPS� LQ� WKH
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7KH�DXWKRUV�ZRXOG�OLNH�WR�WKDQN�'DYH�3HSSHU��0LFKHO�.LQQDHUW�DQG�çDQL�-XULþLü�IRU�FDUHIXOO\�
FRUUHFWLQJ�WKH�SDSHU��7KH\�DOVR�WKDQN�WKH�DQRQ\PRXV�UHYLHZHUV�IRU�SURYLGLQJ�PDQ\�XVHIXO�
FRPPHQWV�



SODQW�LQSXW�DQG�D�SRRU�WUDFNLQJ�SHUIRUPDQFH��7KLV�PRGH�VZLWFKLQJ��ZKLFK�UHVXOWV�LQ�VXFK�SKHQRPHQD�
LV�UHIHUUHG�WR�DV�EXPS�WUDQVIHU�

$� UDWLRQDO�ZD\� WR�KDQGOH� WKH�SUREOHP�RI�ZLQGXS� LV� WR� WDNH� LQWR� DFFRXQW�� DW� WKH� VWDJH� RI� FRQWURO
GHVLJQ��WKH�LQSXW�OLPLWDWLRQV��+RZHYHU��WKLV�DSSURDFK�LV�YHU\�LQYROYHG�DQG�WKH�UHVXOWLQJ�FRQWURO�ODZ�LV
YHU\�FRPSOLFDWHG��0RUHRYHU��WKH�QRQ�OLQHDULWLHV�RI�WKH�DFWXDWRU�DUH�QRW�DOZD\V�NQRZQ�D�SULRUL��$�PRUH
FRPPRQ� DSSURDFK� LQ� SUDFWLFH� LV� WR� DGG� DQ� H[WUD� IHHGEDFN� FRPSHQVDWLRQ� DW� WKH� VWDJH� RI� FRQWURO
LPSOHPHQWDWLRQ��$V�WKLV�FRPSHQVDWLRQ�DLPV�WR�GLPLQLVK�WKH�HIIHFW�RI�ZLQGXS��LW�LV�UHIHUUHG�WR�DV�DQWL�
ZLQGXS��$:��

,Q�WKH�FDVH�RI�PRGH�VZLWFKLQJ��WKH�PHWKRG�ZKLFK�DLPV�WR�PLQLPL]H�WKH�MXPS�DW�WKH�SODQW�LQSXW�LV
UHIHUUHG�WR�DV�WKH�EXPSOHVV�WUDQVIHU��%7���<HW�� WR�PLQLPL]H�WKH�MXPS�LV�QRW�DOZD\V�SUHIHUDEOH��VLQFH
WKLV�PD\�FDXVH�D�UHODWLYHO\�SRRU� WUDFNLQJ�SHUIRUPDQFH��7KXV�ZH� UHIHU� WR� WKH�PHWKRG�ZKLFK�ZLOO�QRW
RQO\� UHGXFH� WKH� MXPS� DW� WKH� SODQW� LQSXW� EXW� DOVR� NHHS� D� JRRG� WUDFNLQJ� SHUIRUPDQFH� DV� FRQGLWLRQHG
WUDQVIHU� �&7���7KLV�QHZ�QRWLRQ�ZLOO�EH� VKRZQ� WR�EH�YHU\�XVHIXO� ODWHU� LQ� WKLV�SDSHU��$Q�DQWL�ZLQGXS
VWUDWHJ\�LV�XVXDOO\�LPSOHPHQWHG�DV�D�EXPSOHVV�WUDQVIHU�WHFKQLTXH��,QGHHG��DQ�DQWL�ZLQGXS�PHWKRG�ZLOO
XVXDOO\�GLPLQLVK�WKH�MXPS�DW�WKH�SODQW�LQSXW�GXULQJ�PRGH�VZLWFKLQJ��+RZHYHU��LW�VKRXOG�EH�SRLQWHG�RXW
WKDW�DQWL�ZLQGXS�GRHV�QRW�QHFHVVDULO\�LPSO\�EXPSOHVV�WUDQVIHU�

7KH� WRSLF�RI� DQWL�ZLQGXS�DQG�EXPSOHVV� WUDQVIHU�KDV�EHHQ� VWXGLHG� RYHU� D� ORQJ� SHULRG� RI� WLPH�E\
PDQ\� DXWKRUV�� DQG� WKH� PRVW� SRSXODU� WHFKQLTXHV� DUH� GHVFULEHG� LQ� >��� ��� ��� ���� ���� ��@�� +RZHYHU�
DOWKRXJK�WKH�FRQFHSW�RI�DQWL�ZLQGXS�DQG�EXPSOHVV�WUDQVIHU�LV�LQWURGXFHG�LQ�DOPRVW�HYHU\�EDVLF�FRQWURO
WH[WERRN�� LW� LV� QRW� FOHDUO\� LOOXVWUDWHG� DQG� LV� VRPHWLPHV� PLVLQWHUSUHWHG�� )RU� LQVWDQFH�� PDQ\� DXWKRUV
WKLQN� WKDW� DQWL�ZLQGXS� LV� DLPHG� DW� UHGXFLQJ� WKH� RXWSXW� RYHUVKRRW� LQ� LWV� VWHS� UHVSRQVH�� RU� WKDW� DQWL�
ZLQGXS� LV� WKH� V\QRQ\P�RI� EXPSOHVV� WUDQVIHU�� RU� WKDW� WKH� EHVW� WUDQVIHU� WUDQVLWLRQ� LV� WR� HOLPLQDWH� WKH
MXPS� DW� WKH� SODQW� LQSXW�� 7KHVH� WKRXJKWV� QHHG� WR� EH� FRUUHFWHG�� 5HFHQWO\�� .RWKDUH� HW� DO�� >��@� KDYH
SUHVHQWHG� D� JHQHUDO� IUDPHZRUN� IRU� DQWL�ZLQGXS� GHVLJQ�ZKLFK� LV� D� YHU\� XVHIXO� JXLGH� IRU� WKHRUHWLFDO
UHVHDUFKHUV��<HW��D�SUDFWLFDO�FRQWURO�HQJLQHHU�PD\�VWLOO�ORRN�IRU�D�VLPSOHU�WXWRULDO�

7KHUHIRUH�� WKH� REMHFWLYHV� RI� WKH� SUHVHQW� SDSHU� DUH� DV� IROORZV�� )LUVW�� ZH� ZRXOG� OLNH� WR� LOOXVWUDWH
WKURXJK� VLPXODWLRQV� WKH� SKHQRPHQRQ� RI�ZLQGXS� DQG� EXPS� WUDQVIHU��:H�ZLOO� OLPLW� RXUVHOYHV� WR� WKH
IUDPHZRUN�RI�WKH�3,'�FRQWUROOHU��VLQFH�LW� LV� WKH�PRVW�FRPPRQ�LQGXVWULDO�FRQWUROOHU�DQG� LW� IUHTXHQWO\
H[SHULHQFHV�ZLQGXS�DQG�EXPS�WUDQVIHU�SUREOHPV��7KHQ��ZH�ZLOO�UHYLHZ�WKH�PDMRULW\�RI�H[LVWLQJ�DQWL�
ZLQGXS�PHWKRGV��LOOXVWUDWH�WKH� LPSURYHG�UHVXOWV��DQG�FRPSDUH� WKRVH�PHWKRGV�E\�XVLQJ� WKH�QRWLRQ�RI
WKH�UHDOL]DEOH�UHIHUHQFH��6XEVHTXHQWO\��ZH�ZLOO�LQYHVWLJDWH�WKH�FDVH�RI�PRGH�VZLWFKLQJ�DQG�LQWURGXFH
WKH�QHZ�QRWLRQ�RI�FRQGLWLRQHG�WUDQVIHU��,W�ZLOO�EH�VKRZQ�WKDW�FRQGLWLRQHG�WUDQVIHU�LV�D�PRUH�VXLWDEOH
VROXWLRQ�WKDQ�EXPSOHVV�WUDQVIHU��)LQDOO\��ZH�ZLOO�LQFOXGH�VRPH�GLVFXVVLRQV�RI�SUDFWLFDO�LVVXHV�


