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$EVWUDFW−:H IRFXVHG RQ DQDO\]LQJ WKH FDSDELOLW\ RI WKH DFLGLF PRQROD\HU VXUIDFHV IRU VHSDUDWLRQ RI WR[LF PHWDO LRQV
RXW RI KRXVH�SUHSDUHG ELQDU\ LQRUJDQLF LRQLF VROXWLRQV VXFK DV FDOFLXP�OHDG� FDOFLXP�FKURPLXP� FDOFLXP�FRSSHU� DQG

FDOFLXP�]LQF DTXHRXV V\VWHPV� 7KH DIILQLWLHV RI WKH ILOPV WR WR[LF PHWDO LRQV ZHUH DQDO\]HG E\ XVLQJ )RXULHU WUDQVIRUP

LQIUDUHG VSHFWURVFRS\� $ PRGHO FRQVLGHULQJ ERWK WKH HOHFWURFKHPLFDO DQG WKHUPRG\QDPLF DVSHFWV ZDV DOVR DSSOLHG WR

TXDQWLI\ WKH VXUIDFH LRQ DIILQLWLHV� ,W LV QRWHG WKDW VXUIDFH LRQ ELQGLQJ FDSDELOLW\ IRU ELQDU\ LRQLF VROXWLRQV FDQ EH PXFK

GLIIHUHQW IURP WKDW IRU SXUH LRQLF VROXWLRQV� $V D UHVXOW� VXUIDFH ELQGLQJ FRQVWDQWV ZHUH IRXQG WR EH ���î���� �� IRU OHDG

LRQV� ���î��� IRU FKURPLXP LRQV� ���î��� IRU FRSSHU LRQV� DQG �î��� IRU ]LQF LRQV� UHVSHFWLYHO\� DW S+ ���� )RU WKH

VHSDUDWLRQ H[SHULPHQWV GRQH DW S+ ���� OHDG� FRSSHU� ]LQF LRQV ZHUH VHSDUDWHG PRUH HIILFLHQWO\ IURP WKH PL[HG LRQLF

VROXWLRQV E\ WKH IDFWRUV RI FD� ������� ������� ������ DQG ���� UHVSHFWLYHO\� FRPSDUHG WR FDOFLXP LRQV RI ZKLFK ELQGLQJ

FRQVWDQW LV ���î���� ,QWHUHVWLQJO\� ZKHQ FRPSDUHG WR FRUUHVSRQGLQJ SXUH LRQLF V\VWHPV� FRSSHU DQG OHDG LRQV ZHUH

VHSDUDWHG DV PXFK� ZKLOH FKURPLXP DQG ]LQF LRQV ZHUH OHVV E\ WKH IDFWRU RI ��� DQG ��� UHVSHFWLYHO\�

.H\ ZRUGV� /DQJPXLU 0RQROD\HU� %LQDU\� ,RQ $GVRUSWLRQ� 6XUIDFH� )7,5� 0RGHOOLQJ
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$ /DQJPXLU PRQROD\HU RQ DQ DLU�ZDWHU LQWHUIDFH LV DQ LQWHUHVW�

LQJ V\VWHP RXW RI PDQ\ VXSUDPROHFXODU DVVHPEOLHV LQ WKH VHQVH WKDW

LW HQDEOHV RQH WR FRQYHQLHQWO\ LQYHVWLJDWH VXUIDFH UHDFWLYLW\ DQGPR�

OHFXODU VWUXFWXUH E\ YDU\LQJ SDFNLQJ GHQVLW\ RI FRQVWLWXHQW DPSKL�

SKLOLF PROHFXOHV >.LP HW DO�� ����@� 6XFK SURSHUWLHV DUH HVVHQWLDO

LQIRUPDWLRQ LQ RUGHU WR KDUYHVW XVHIXO IXQFWLRQV IURP PRUH FRP�

SOH[ VXSUDPROHFXODU V\VWHPV KDYLQJ PROHFXODU DUUD\V LQ ��GLPHQ�

VLRQV� )XQFWLRQDO DQG VWDEOH /DQJPXLU PRQROD\HUV FDQ EH GLUHFWO\

GHSRVLWHG LQWR PXOWLOD\HUHG /DQJPXLU�%ORGJHWW �/%� ILOPV� ZKLFK

KDYH EHHQ LQYHVWLJDWHG H[WHQVLYHO\ IRU SRWHQWLDO DSSOLFDWLRQV WR FKHP�

LFDO DQG ELRORJLFDO VHQVRUV� SKRWRQ RU HOHFWURQ GHYLFHV� VHOHFWLYH

PHPEUDQHV� DQG UHDFWLRQ RU LPPRELOL]DWLRQ VXEVWUDWHV >6ZDOHQ� �����

9LMHQGUD� ����@�

3URSHUWLHV RI /DQJPXLUPRQROD\HUV DUH LQ JHQHUDO GHSHQGHQW XSRQ

WKH SK\VLFRFKHPLFDO QDWXUH RI FRQVWLWXHQW PROHFXOHV RI ZKLFK WKH

OLEUDU\ LQFOXGHV OLSLGV� V\QWKHWLF SRO\PHUV� DQG ELRORJLFDO PDFUR�

PROHFXOHV >&KRL HW DO�� ����@�2WKHU NH\ IDFWRUV DUH RUGHU DQG RUJDQL�

]DWLRQ LQ ��GLPHQVLRQDO VXUIDFHV ZKLFK RIWHQ GLIIHUHQWLDWH SURSHUWLHV

RI WKH VXUIDFHV IURP WKRVH RI EXON VWUXFWXUHV PDGH RI LGHQWLFDO PD�

WHULDOV >3H]URQ HW DO�� ����� :KLWHVLGHV HW DO�� ����@� 2QH FDQ HDVLO\

IRUP FORVH�SDFNHG PROHFXODU VWUXFWXUHV RI DSSURSULDWH PROHFXOHV

WKDW DUH VRPHWLPHV LPSRVVLEOH WR DFKLHYH E\ RWKHU WHFKQLTXHV�

:H KDYH EHHQ LQWHUHVWHG LQ VXUIDFH UHDFWLYLW\ RI FORVH�SDFNHG DF�

LGLF /DQJPXLU PRQROD\HUV ZLWK WR[LF ELYDOHQW PHWDOOLF VSHFLHV >3H�

WURY HW DO�� ����� $KQ HW DO�� ����� ����� +\XQ HW DO�� ����@� 6XU�

IDFH DGVRUSWLYLW\ RI PDQ\ PHWDOOLF LRQV ZDV IRXQG WR GHYLDWH PXFK

IURP EXON DGVRUSWLYLW\ >.LP� ����@� ,Q WKLV VWXG\� ZH SUHVHQW QHZ

UHVXOWV RQ LRQ VHSDUDWLRQ RXW RI DTXHRXV VROXWLRQV FRQWDLQLQJ ELQDU\

PHWDOOLF LRQ VSHFLHV� ZKLFK LV PRUH PHDQLQJIXO IRU UHDO SURFHVVHV

LQYROYLQJ PXOWLFRPSRQHQWV� 5HVXOWV VKRZ WKDW LRQ DGVRUSWLRQ LQ

ELQDU\ V\VWHPV FDQ EHPXFK GLIIHUHQW IURP WKDW LQ SXUH V\VWHPV SUH�

YLRXVO\ VWXGLHG� GHSHQGLQJ RQ WKH QDWXUH RI PHWDOOLF VSHFLHV�
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7KH SUHSDUDWLRQ RI /DQJPXLU PRQROD\HUV ZDV GRQH RQ .69�

PLQLWURXJK �)LQODQG� PDGH RI WHIORQ� 6WHDULF DFLGV >&+��&+����
&22+� $OGULFK� �����@ GLVVROYHG LQ FKORURIRUP DW WKH FRQFHQWUD�

WLRQ RI ��−�0ZHUH GLVSHUVHG RQ WKH DLU�ZDWHU LQWHUIDFH RI WKH WURXJK

E\ XVLQJ D PLFURV\ULQJH� &ORVH�SDFNHG /DQJPXLU PRQROD\HUV ZHUH

REWDLQHG E\ FRPSUHVVLQJ WKH EDUULHUV V\PPHWULFDOO\ XQWLO WKH VXUIDFH

SUHVVXUH �Π� P1�P� PHDVXUHG ZLWK D :LOKHOP\ SODWH DSSURDFKHG

��P1�P� &DUER[\OLF DFLG JURXSV H[SRVHG DW WKH PRQROD\HU VXU�

IDFH ZHUH WKH DGVRUSWLRQ VLWHV DYDOLDEOH WR PHWDOOLF LRQV IRU IXUWKHU

H[SHULPHQWV�

7KH VXE�VROXWLRQ FRQWDLQV ELQDU\ KHDY\ PHWDOOLF FRPSRQHQWV RI

ZKLFK RQH FDWLRQLF FRPSRQHQW LV IURP &D&O�� DQG WKH RWKHU LV IURP

3E&O�� &X&O�� &U&O�� RU =Q&O� �SXUFKDVHGIURP )OXND� ���������

6ROYHQW XVHG ZDV GHLRQL]HG ZDWHU GLVWLOOHG DQG ILOWHUHG E\ D0LOO�4

ZDWHU SXULILHU DQG LWV LQLWLDO UHVLVWLYLW\ ZDV ��0ΩÂFP� 7KH FRQ�

FHQWUDWLRQ RI FDOFLXP LRQV ZDV KHOG DW ��−�0 DQG WKDW RI WKH RWKHU

FRPSRQHQW ZDV YDULHG� 7KH S+ RI WKH PL[WXUH VXE�VROXWLRQ ZDV

DGMXVWHG E\ DGGLQJ �P0 DTXHRXV VROXWLRQ RI +&O RU 1D2+ DW ���

WKURXJKRXW WKH H[SHULPHQWV� :H ZDLWHG FD� ��PLQ XQWLO WKH HTXL�

OLEULXP EHWZHHQ WKH /DQJPXLU PRQROD\HUV DQG WKH ELQDU\ PHWDOOLF

VXE�VROXWLRQV ZDV DWWDLQHG�


