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,Q WKLV WKHVLV ZH KDYH VKRZQ WKDW PHWKRGV IRU LPSURYLQJ WKH UHOLDELOLW\ RI

GLJLWDO V\VWHPV ZKLFK DUH EDVHG RQ 1�PRGXODU UHGXQGDQF\ FDQ EH JHQHUDO�

L]HG WR PHWKRGV ZKLFK DUH EDVHG RQ D GLVWULEXWHG LPSOHPHQWDWLRQ RI HUURU�

FRUUHFWLQJ FRGHV� 7KHVH PHWKRGV KDYH EHHQ FDOOHG ?*HQHUDOL]HG 0DVNLQJ

5HGXQGDQF\�

:LWKLQ WKH FODVV RI IDXOW�WROHUDQW V\VWHPV EDVHG RQ JHQHUDOL]HG PDVNLQJ WZR

VXE�FODVVHV FDQ EH LGHQWLnHG ZKLFK FKDUDFWHUL]H WKH V\VWHPV WKDW DUH EDVHG

RQ JHQHUDOL]HG PDVNLQJ�

7KH nUVW FODVV UHTXLUHV� DIWHU UHSDLU� VRPH VWDWH LQLWLDOL]DWLRQ IURP WKH HQ�

YLURQPHQW DQG LV LGHQWLnHG E\ WKH D GLVWULEXWLQJ IXQFWLRQ ; � �WKH HQFRGHU

IXQFWLRQ RI DQ HUURU�FRUUHFWLQJ FRGH�� DQ REVHUYLQJ IXQFWLRQ < �WKH GHFRGHU

IXQFWLRQ RI DQ HUURU�FRUUHFWLQJ FRGH� DQG WKH QXPEHU 7 RI PDOLFLRXVO\ EH�

KDYLQJ PRGXOHV ZKLFK DUH WROHUDWHG�

7KH VHFRQG FODVV UH�LQLWLDOL]HV LWVHOI HDFK WLPH LQVWDQFH DQG LV LGHQWLnHG E\ D

GLVWULEXWLQJ IXQFWLRQ ; � DQ REVHUYLQJ IXQFWLRQ <� D VWDWH GHFRGHU = �WKH GH�

FRGHU IXQFWLRQ RI DQ HUURU�FRUUHFWLQJ FRGH� DQG WKH QXPEHU 7 RI PDOLFLRXVO\

EHKDYLQJ PRGXOHV ZKLFK DUH WROHUDWHG�

,W KDV EHHQ VKRZQ WKDW LQ SUDFWLFDO FDVHV QRQH RI WKH WZR FODVVHV ZLOO VXI�

nFH� )LUVWO\� EHFDXVH UH�LQLWLDOL]DWLRQ E\ H[WHUQDO PHDQV FDXVHV WKH UHOLDELO�

LW\ RI WKH V\VWHP WR GHSHQG RQ WKH HQYLURQPHQW� $QG VHFRQGO\� EHFDXVH

UH�LQLWLDOL]LQJ WKH HQWLUH VWDWH HDFK WLPH LQVWDQFH LV WRR FRVWO\� 6R SUDFWLFDO

LPSOHPHQWDWLRQV ZLOO EH D PL[WXUH RI WKHVH WZR FODVVHV� L�H� WKH V\VWHP ZLOO

UH�LQLWLDOL]H LWVHOI ZLWKLQ D SDUWLFXODU VSDQ RI WLPH�
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$Q H[DPSOH RI DQ DUFKLWHFWXUH EDVHG RQ JHQHUDOL]HG PDVNLQJ LV FDOOHG WKH

�1�.��FRQFHSW� RI ZKLFK WKH IHDVLELOLW\ LV SURYHG E\ DSSOLFDWLRQ LQ D FRP�

PHUFLDO V\VWHP� 'XH WR WKH FRQFHSW RI JHQHUDOL]HG PDVNLQJ RQ ZKLFK WKH

�1�.��FRQFHSW LV EDVHG WKH IROORZLQJ LV JDLQHG

q 7KH UDWLR EHWZHHQ PHPRU\ DQG SURFHVVRU UHGXQGDQF\ FDQ EH RSWLPL]HG

ZLWK UHVSHFW WR WKH WRWDO DPRXQW RI KDUGZDUH QHHGHG RU ZLWK UHVSHFW

WR WKH FDOO�UDWH RI WKH V\VWHP�

q &RGHV FDQ EH LQWURGXFHG ZKLFK DUH FDSDEOH RI FRUUHFWLQJ ERWK V\PERO

DQG ELW IDXOWV ZLWKRXW UHTXLULQJ DGGLWLRQDO UHGXQGDQF\� ,Q WKLV ZD\

WKH FRGH ZKLFK LV XVXDOO\ DSSOLHG IRU PHPRU\ SURWHFWLRQ LV VDYHG�

q 7KH QXPEHU RI PRGXOHV �IDXOW LVRODWLRQ DUHDV� UHTXLUHG IRU IDXOW WROHU�

DQFH FDQ EH DGDSWHG WR WKH QXPEHU RI PRGXOHV UHTXLUHG IRU FRQVLVWHQW

FRPPXQLFDWLRQ ZLWK WKH HQYLURQPHQW�

7KH H[LVWHQFH RI FRGHV ZKLFK DUH DEOH WR FRUUHFW ERWK V\PERO DQG ELW HUURUV

ZLWKRXW UHTXLULQJ DGGLWLRQDO UHGXQGDQF\ LV VKRZQ ZLWK WKH SUHVHQWDWLRQ RI

VXFK D V\PERO DQG ELW�HUURU�FRUUHFWLQJ FRGH IRU WKH ��� ���FRQFHSW� 0RUHRYHU

ZH KDYH VKRZQ WKDW D RQH�FKLS GHFRGHU IRU WKLV FRGH FDQ EH GHVLJQHG ZLWK D

SURSDJDWLRQ GHOD\ RI DERXW ���QVHF�

2QH RI WKH ZRUVW SUREOHPV LQ IDXOW WROHUDQFH LV WKH ,QSXW 3UREOHP� ,I VSHFLDO

SUHFDXWLRQV DUH QRW WDNHQ� D FRUUHFWO\ IXQFWLRQLQJ IDXOW�WROHUDQW V\VWHPPLJKW

JR GRZQ GXH WR H[WHUQDO IDXOWV� :H KDYH VKRZQ WKDW WKLV ,QSXW 3UREOHP LV

VLPLODU WR WKH ,QWHUDFWLYH &RQVLVWHQF\ SUREOHP�

,QWHUDFWLYH &RQVLVWHQF\ $OJRULWKPV JLYH ULVH ODUJH QXPEHUV RI PHVVDJHV ZKLFK

QHHG WR EH H[FKDQJHG EHWZHHQ WKH PRGXOHV� 7KLV OLPLWV WKHLU DSSOLFDWLRQ WR

V\VWHPV LQ ZKLFK DW PRVW � RU � IDXOW\ PRGXOHV DUH WROHUDWHG�

,Q RUGHU WR UHGXFH WKH QXPEHU RI PHVVDJHV ZKLFK QHHG WR EH H[FKDQJHG� D

QHZ FODVV RI ,QWHUDFWLYH &RQVLVWHQF\ $OJRULWKPV EDVHG RQ YRWLQJ DQG FRGLQJ

KDV EHHQ GHnQHG� ,Q SUDFWLFDO DSSOLFDWLRQV LQ ZKLFK OHVV WKDQ � PDOLFLRXVO\

EHKDYLQJ PRGXOHV DUH WROHUDWHG� WKHVH V\QFKURQRXV GHWHUPLQLVWLF ,QWHUDFWLYH

&RQVLVWHQF\ $OJRULWKPV WXUQ RXW WR EH VXSHULRU WR WKHLU H[LVWLQJ FRXQWHU�

SDUWV�

7KH SURSHUWLHV RI WKH FODVV RI ,QWHUDFWLYH &RQVLVWHQF\ $OJRULWKPV EDVHG RQ

YRWLQJ DQG FRGLQJ KDYH EHHQ SURYHQ RQ WKH EDVLV RI D QHZO\ GHnQHG FODVV RI
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DOJRULWKPV FDOOHG 'LVSHUVHG -RLQHG &RPPXQLFDWLRQ DOJRULWKPV ZKLFK KDYH

PRUH OLEHUDO SURSHUWLHV�

)LQDOO\� IRXU DOJRULWKPV EDVHG RQ 'LVSHUVHG -RLQHG &RPPXQLFDWLRQ DOJR�

ULWKPV DQG ,QWHUDFWLYH &RQVLVWHQF\ DOJRULWKPV KDYH EHHQ SUHVHQWHG ZKLFK

VROYH WKH ,QSXW 3UREOHP�

,Q WKLV WKHVLV ZH UHVWULFWHG RXUVHOYHV WR IDXOW�WROHUDQW V\VWHPV LQ ZKLFK WKH

PHDQV IRU UHOLDELOLW\ LPSURYHPHQW DUH LPSOHPHQWHG UDWKHU FORVH WR WKH KDUG�

ZDUH OHYHO� ,Q JHQHUDO WKLV WXUQV RXW WR EH D FRVW�HmHFWLYH DSSURDFK� ERWK

IURP WKH SRLQW RI YLHZ RI V\VWHP FRVW DQG IURP WKH SRLQW RI YLHZ RI VHSD�

UDWLRQ RI FRQFHUQV GXULQJ WKH GHVLJQ SURFHVV� ,W HQDEOHV WKH GHYHORSPHQW RI

VRIWZDUH LQGHSHQGHQWO\ IURP WKH UHOLDELOLW\ UHTXLUHPHQWV�

,PSOHPHQWDWLRQ RI WKH PHDQV IRU UHOLDELOLW\ LPSURYHPHQW FORVH WR WKH KDUG�

ZDUH OHYHO QDWXUDOO\ OHDGV WR D V\QFKURQRXV GHWHUPLQLVWLF DSSURDFK� 7KLV

KROGV IRU WKH V\VWHP IDXOW WROHUDQFH DV ZHOO DV IRU WKH DOJRULWKPV ZKLFK VROYH

WKH ,QSXW 3UREOHP�

+RZHYHU� LI RQH ZLVKHV WR VWDUW IURP Rm�WKH�VKHOI PRGXOHV� WKH DSSURDFK

IROORZHG LQ WKLV WKHVLV ZLOO RIWHQ QRW VXpFH� )LUVWO\� D OHVV VWULFW GHnQLWLRQ

RI V\QFKURQLVP ZLOO EH QHHGHG ZKLFK LV EDVHG RQ RQO\ WLPH�RXWV� 7KLV ZLOO

UHTXLUH DGDSWHG IDXOW�WROHUDQW V\QFKURQL]DWLRQ DOJRULWKPV� 6HFRQGO\� WKH DO�

JRULWKPV IRU VROYLQJ WKH ,QSXW 3UREOHP ZLOO EH DSSOLHG RQ D KLJKHU OHYHO� LQ

ZKLFK FDVH DOJRULWKPV EDVHG RQ DXWKHQWLFDWLRQ ZLOO EH FKHDSHU� 0XFK ZRUN

LQ WKLV ?TXDVL DV\QFKURQRXV� nHOG KDV VWLOO WR EH GRQH�

7KH UHOLDELOLW\ RI V\VWHPV QRW RQO\ GHSHQGV RQ WKH UHOLDELOLW\ RI WKHLU FRQVWL�

WXWLQJ SK\VLFDO FRPSRQHQWV EXW DOVR RQ WKH FRUUHFWQHVV RI WKH GHVLJQ� 7KH

nHOG RI VSHFLnFDWLRQ DQG GHVLJQ GHVFULSWLRQ ZLWK UHVSHFW WR IDXOW WROHUDQFH

KDV KDUGO\ EHHQ H[SORUHG� 2QO\ RQ WKH EDVLV RI IRUPDO GHVFULSWLRQ PHWK�

RGV FDQ SURRI V\VWHPV EH GHVLJQHG� $Q\ UHVXOW LQ WKLV nHOG ZLOO HDVH WKH

YDOLGDWLRQ SUREOHP RI IDXOW�WROHUDQW V\VWHPV�


