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7KLV SDSHU GHDOV ZLWK PHWKRG RI VSHHFK HQKDQFHPHQW

EDVHG RQ .DUKXQHQ�/RHYH �.�/� DQG :LHQHU FULWLFDO

EDQG VSHFWUDO VXEWUDFWLRQ DOJRULWKP� 7KH .�/ DOJRULWKP

LV XVHG WZLFH ILUVW WR WUDFN D VSHFWUDO HQYHORSH RI WKH

FRQWDPLQDWHG VLJQDO DQG WR VXEWUDFW VXE�ZRUGV �

VSHFWUDOO\�KRPRJHQHRXV VHJPHQWV� DQG� VHFRQGO\� WR

FRQVWUXFW DQ HVWLPDWLRQ RI WKH VSHFWUDO HQYHORSH RI

H[WUDFWHG VXE�ZRUGV XVLQJ :LHQHU¶V ILOWHU� 7KH SDSHU LV

RUJDQL]HG DV IROORZV� ,Q VHFWLRQ �� ZH LQWURGXFH WKH VXE�

ZRUG VHJPHQWDWLRQ DOJRULWKP EDVHG RQ GHFRPSRVLWLRQ RI

FRYDULDQFH PDWUL[ LQ .�/ WUDQVIRUPDWLRQ� 7KHQ LQ

VHFWLRQ � ZH GHVFULEH RXU DSSURDFK WR VSHHFK SDUDPHWHU

HVWLPDWLRQ LQ QRLVH EDVHG RQ .�/ WUDQVIRUPDWLRQ

FULWLFDO EDQG RSWLPDO :LHQHU ILOWHU� ,Q VHFWLRQ � ZH

FRPSDUH RXU WHFKQLTXH ZLWK WKH H[LVWLQJ RSWLPDO .�/

WHFKQLTXH LQ DGYHUVH FRQGLWLRQV XVLQJ ERWK VXEMHFWLYH

DQG REMHFWLYH VSHHFK DVVHVVPHQW PHDVXUHV� 5HVXOW

LQGLFDWHV WKDW WKH SURSRVHG PHWKRG SURYLGHV EHWWHU

VSHHFK HQKDQFHPHQW WKDQ WKH SUHYLRXV SURSRVHG

DOJRULWKP�

�� 7+( 67$7( 2) 7+( 352%/(0

7KH WDVN RI LPSURYHPHQW VSHHFK TXDOLW\ FRUUXSWHG E\

DGGLWLYH QRLVH LV DFWXDO IRU GLIIHUHQW DSSOLFDWLRQV RI

YRLFH UHFRJQLWLRQ� LQ SDUWLFXODU�E\ WUDQVPLVVLRQ RI D

YRLFH FDOO RQ FKDQQHOV RI D FHOOXODU WUDQVPLVVLRQ� 7KH

PRVW VSUHDG DSSURDFK WR FOHDULQJ VSHHFK LV EDVHG RQ

XVDJH :LHQHU ILOWHULQJ DQG PHWKRG RI VSHFWUDO

VXEWUDFWLRQ LQ ZKLFK HVWLPDWHV RI D QRLVH VSHFWUXP DQG

QRLV\ VSHHFK LQ EDVLV RI WKH )RXULHU DUH XVHG� 6XFK

HVWLPDWLRQV DUH REWDLQHG RQ VKRUW WLPH LQWHUYDOV E\

GXUDWLRQ IURP ��PVHF XS WR ��PVHF FRYHULQJ DQ

HOHPHQWDU\ VXEZRUG� ,Q SDUWLFXODU� WKH JLYHQ DSSURDFK

ZDV XVHG >�@ IRU WKH GHFLVLRQ RI WKH WDVN RI DQ DXWRPDWLF

UHFRJQLWLRQ� DQG ODWHU >�@ IRU FOHDULQJ QRLV\ VSHHFK DV

ZHOO�

7KH REWDLQHG H[SHULPHQWDOO\ UHVXOWV GHPRQVWUDWH JRRG

SRVVLELOLWLHV RI D VSHFWUDO QRLVH FXWWLQJ�RII RQ WKH EDVLV

RI VXEZRUGV ZKHQ VSHHFK LV FRUUXSWHG E\ DGGLWLYH ZKLWH

*DXVVLDQ QRLVH� +RZHYHU� WKH ILOWHULQJ RQ WKH EDVLV RI

DFRXVWLFDO VXEZRUGV� PHHWV GLIILFXOWLHV� ZKLFK DUH

GHWHUPLQHG E\ YDULDEOH GXUDWLRQ RI VXEZRUGV� 7KH

SUHVHQFH DW D VSHHFK VHJPHQW RI VKRUW VXEZRUGV OHDGV WR

GHFUHDVLQJ RI TXDOLW\ RI D QRLV\ VSHHFK ILOWHULQJ� %HVLGHV

LQ NQRZQ DOJRULWKPV RI VSHFWUDO VXSSUHVVLRQ WKH

SRVVLELOLW\ RI QRLVH FRUUHODWLRQ
V RQ IUHTXHQF\ GXH WR LW

QRQ�VWDWLRQDU\ LV QRW WDNHQ LQWR DFFRXQW�

,Q WKH JLYHQ SDSHU WKH LPSURYHG DOJRULWKP IRU GHQRLVLQJ

VSHHFK LV RIIHUHG ZKLFK KDV ZLGHU ERUGHUV RI

DSSOLFDELOLW\ LQ FRPSDULVRQ ZLWK PHQWLRQHG DERYH� 7KH

EDVLV RI DOJRULWKP LV PDGH ZLWK WKH LPSURYHG SURFHGXUHV

RI VHJPHQWDWLRQ DQG :LHQHU ILOWHULQJ� ZKLFK DUH IXOILOOHG

E\ WKH VDPH PRGH LQ JHQHUDOL]HG EDVLV D�/�� ZKLFK LV

FRQVWUXFWHG ZLWK WKH UHJLVWUDWLRQ ERWK FRUUHODWLRQ IHDWXUH

RI D VLJQDO� DQG FRUUHODWLRQ IXQFWLRQ RI D QRLVH�

�� 7+( 63((&+ 6(*0(17$7,21 352&('85(

7KH DOJRULWKP RI VSHHFK VHJPHQWDWLRQ RQ DFRXVWLFDO

VXEZRUGV UHSUHVHQWV WZR VWHSV LWHUDWHG SURFHGXUH�

2Q D ILUVW VWHS WKH ERUGHUV RI VSHHFK IUDJPHQWV DUH

GHWHUPLQHG� 2Q VHFRQG � WKH VSHHFK IUDJPHQWV DUH

GLYLGHG RQ UDWKHU KRPRJHQHRXV RQ WKH VSHFWUDO

FKDUDFWHULVWLFV VXEZRUGV� )LUVW RI WKH SURFHGXUHV LV

UDWKHU VLPSOH� DV LV EDVHG RQ URXJK HVWLPDWHV RI D VLJQDO

SRZHU LQ UDWKHU ZLGH EDQGV�

7KH PDLQ FRPSOH[LWLHV XVXDOO\ DULVH DW SURFHGXUH RI

VXEZRUGV GHOLPLWDWLRQ� ZKLFK UHTXLUHV XVDJH RI PRUH

WKLQ FULWHULD RI D VSHFWUDO KRPRJHQHLW\� 6WDQGDUG

SURFHGXUH >�@ XVXDOO\ FRQVLVWV RI DQ HVWLPDWLRQ RI ))7�

EDVHG VSHFWUXPV RI DQ LQSXW VLJQDO RQ HDFK RI WKH FXUUHQW

IUDPHV DQG FKHFN RI �FRQWLJXLW\� FULWHULRQ RI WKH FXUUHQW

IUDPH WR WKH SUHYLRXV RU VXEVHTXHQW VXEZRUG� 7KH JLYHQ

FULWHULRQ LV EDVHG RQ PDWFKLQJ RI WKH PD[LPXP

OLNHOLKRRG �0/� UDWLR ZLWK D WKUHVKROG�
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ZKHUH L; � YHFWRU RI VSHFWUDO VDPSOHV RQ L�WK IUDPH� �L  

� ��� M�� ������� 1LUSLU +;3+;3 �� SUREDELOLW\

GLVWULEXWLRQV RI D YHFWRU L; DSSURSULDWH WR D K\SRWKHVLV

S+ �WKH IUDPH DGMRLQV WR WKH SUHYLRXV VXEZRUG�� DQG

K\SRWKHVLV �WKH IUDPH DGMRLQV WR WKH IROORZLQJ VXEZRUG��

,I � � �I; L !O WKHQ K\SRWKHVLV S+ LV DFFHSWHG� HOVH LW

LV UHMHFWHG LQ IDYRXU RI DQ DOWHUQDWLYH K\SRWKHVLV 1+ �

7KH H[SHULHQFH RI SUDFWLFDO DSSOLFDWLRQ RI D SURFHGXUH

VKRZV LWV LQVWDELOLW\ DW VHYHUH QRLVH FRQGLWLRQV� ,Q UHVXOW

WKH H[FHVVLYH IUDJPHQWDWLRQ RI VSHHFK IUDJPHQWV RQ

VKRUW VXEZRUGV WDNHV SODFH ZKLFK GR QRW HQVXUH

SRVVLELOLWLHV RI FROOHFW VWDWLVWLFV LQ VL]HV VXIILFLHQW IRU

63((&+�(1+$1&(0(17�86,1*�.$5+81(1�/2(9(�75$16)250$7,21
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HIIHFWLYH DSSOLFDWLRQ RI PHWKRGV RI DQ RSWLPXP DQG

VXERSWLPDO ILOWHULQJ� ,Q WKH JLYHQ SDSHU WKH LPSURYHG

DOJRULWKP RI VHJPHQWDWLRQ LV RIIHUHG ZKLFK LV EDVHG RQ

.�/ WHFKQLTXH� $V LW LV NQRZ� DW JLYHQ HUURUV RI

UHSUHVHQWDWLRQ RI D VLJQDO WKH EDVLV .�/ UHTXLUHV RI

HVVHQWLDOO\ VPDOOHU QXPEHU RI WHUPV RI H[SDQVLRQ� WKDQ�

IRU H[DPSOH� EDVLV RI WKH )RXULHU >�@�

7KLV SURSHUW\ RI EDVLV .�/ HQVXUHV D SRVVLELOLW\ RI PRVW

FRPSDFW DQG VWHDGLHVW WR UDQGRP HUURUV GHVFULSWLRQ RI D

VSHHFK VLJQDO� 7KHUHIRUH� LI DW VHJPHQWDWLRQ RI VSHHFK

VLJQDO RQ VXEZRUGV LQVWHDG RI EDVLV RI WKH )RXULHU WR XVH

EDVLV .�/� LW LV SRVVLEOH WR H[SHFW� WKDW WKLV SURFHGXUH

ZLOO EH VWHDGLHU DQG VXEMHFW WR OHVV DFWLRQ RI UDQGRP

IOXFWXDWLRQV�

7KH IRUPDO GHVFULSWLRQ RI DOJRULWKP FRQVLVWV LQ WKH

IROORZLQJ� 2Q D ILUVW VWDJH HVWLPDWHV D FRYDULDQFH PDWUL[

RI VSHHFK VHJPHQW D� DQG QRLVH VHJPHQW D� DUH

HYDOXDWHG� )RU EXLOG�XS RI .�/ EDVLV� GHSHQGHQW RQ D

VLJQDO� WKH JHQHUDOL]HG WDVN RQ HLJHQYDOXHV IRU PDWUL[HV

D� DQG D� LV VROYHG
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WKDW DOORZV WR WDNH LQWR DFFRXQW FRUUHFWO\ D FRUUHODWLRQ RI

QRLVH� ,Q UHVXOW WKH PDWUL[ RI FRRUGLQDWH YHFWRUV LQ QHZ

EDVLV ) DQG PDWUL[ RI HLJHQYDOXHV D ZLOO EH REWDLQHG �/

)RU WKH GHFLVLRQ RI WKH WDVN ��� LW LV H[SHGLHQW WR XVH D

VWHDG\ SURFHGXUH RI 69'�GHFRPSRVLWLRQ� ZKLFK JLYHV

JRRG UHVXOWV LQ FDVH RI D SRRU FRQGLWLRQ RI PDWUL[HV D� b

D�� :LWK WKLV SXUSRVH WKH WDVN ��� FDQ EH SUHVHQWHG LQ

WKH HTXLYDOHQW IRUP�
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)RU VHOHFWLRQ WKH PRVW LPSRUWDQW� SRZHU VLJQLILFDQW

FRPSRQHQWV RI EDVLV .�/� LWV WUXQFDWLRQ LV IXOILOOHG IURP

D FRQGLWLRQ ��t/ 7KXV WKH EXLOG�XS RI .�/ EDVLV IRU

WKLV VSHHFK IUDJPHQW LV GRQH�

)XUWKHU IRU HDFK IUDPH RI WKLV IUDJPHQW WKH YHFWRU RI

FRHIILFLHQWV RI LWV H[SDQVLRQ LQ VHFWLRQDO EDVLV .�/ LV

GHWHUPLQHG DFFRUGLQJ WR H[SUHVVLRQ
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ZKHUH > @7
1TTT WXWX< ���������

�
 � YHFWRU RI

REVHUYDWLRQV RQ T�WK IUDPH�

7KH IXUWKHU SURFHVVLQJ RQ GHOLPLWDWLRQ RI VXEZRUGV

GLIIHUV E\ QRWKLQJ IURP WUDGLWLRQDO RQH DQG LV UHGXFHG WR

FKHFN RI FULWHULRQ ���� 2QO\ QRZ LQVWHDG RI D YHFWRU RI

FRHIILFLHQWV LQ EDVLV RI WKH )RXULHU WKH YHFWRU RI

FRHIILFLHQWV RI H[SDQVLRQ LQ JHQHUDOL]HG EDVLV .�/ LV

XVHG�

�� 237,0$/ ),/7(5 %8,/'�83 )25 63((&+

6,*1$/ (1+$1&(0(17

2XU DSSURDFK WR VSHHFK HQKDQFHPHQW IURP DQ DGGLWLYH

QRLVH RI D WUDQVPLVVLRQ FKDQQHO LV EDVHG RQ XVDJH RI

RSWLPXP :LHQHU ILOWHULQJ� ZKLFK LV IXOILOOHG RQ .�/ EDVH

GHSHQGHG RQ WKH VLJQDO� 7KH SDUDPHWHUV RI WKH RSWLPXP

ILOWHU DUH GHWHUPLQHG IRU HDFK VXEZRUG XQLW DQG UHPDLQ

FRQVWDQW DW SURFHVVLQJ RI DOO IUDPHV LQFOXGHG LQ D

FRPSRVLWLRQ RI WKH JLYHQ VXEZRUG� 7KH EXLOG�XS RI DQ

RSWLPXP HVWLPDWLRQ RI VSHHFK VLJQDO LV IXOILOOHG DV

IROORZV�

$IWHU UHDOL]DWLRQ RI D VHJPHQWDWLRQ SURFHGXUH WKH VSHHFK

IUDJPHQW LV UHSUHVHQWHG E\ D VHW RI VXEZRUGV� ZKLFK

KDYH YDULDEOH GXUDWLRQ� )RU HDFK IUDPH ZKLFK LV

LQFOXGHG LQ D FRPSRVLWLRQ RI D VXEZRUG� WKH PDWUL[ RI

WKH +DQNHO LV IRUPHG
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ZKHUH �� NT WX �WK VDPSOH RI D VLJQDO RQ T WKH IUDPH� 1�

QXPEHU RI VDPSOHV� LQWR DQ LQWHUYDO RI FRUUHODWLRQ RI D

VLJQDO� 0 � SDUDPHWHU� GHILQLQJ GXUDWLRQ RI DGGLWLRQDO

VPRRWKLQJ�

7KH HYDOXDWLRQ RI FRYDULDQFH PDWUL[ RI VXEZRUOG

DFFRUGLQJ WR H[SUHVVLRQ LV ILQGLQJ
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ZKHUH 4 � QXPEHU RI IUDPHV RQ VXEZRUG�

7KXV� LQ DQ RIIHUHG SURFHGXUH RI D FRUUHODWLRQ PDWUL[

HVWLPDWLRQ� H[FHSW IRU DYHUDJLQJ XQGHU WKH IUDPHV WKH

DGGLWLRQDO DYHUDJLQJ LQ WKH ZLQGRZ E\ DQ H[SDQVLRQ LQ

0 RI VDPSOHV LV XVHG� WKDW LPSURYLQJ TXDOLW\ RI DQ

HVWLPDWLRQ� 7KH QRLV\ VSHHFK VLJQDO FDQ EH FRQVLGHUHG DV

D ILQLWH VHW RI DFRXVWLFDO VXEZRUGV� HDFK RI ZKLFK

FRQVLVWV RI 4 RI WKH IUDPHV� )RU T�WK IUDPH RI D VXEZRUG

ZDWFKHG VLJQDO < FDQ EH UHSUHVHQWHG DV 16< TT � �

ZKHUH 1 � DGGLWLYH QRLVH�

,Q WKH FODVV RI OLQHDU HVWLPDWLRQV DQG LQ YLHZ RI

UHSUHVHQWDWLRQ RI D VLJQDO LQ EDVLV .�/

TT ;+)6  
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ZKHUH T; GHILQHG DERYH YHFWRU RI FRHIILFLHQWV RI

H[SDQVLRQ LQ EDVLV .�/� +�WKH UHTXLUHG FKDUDFWHULVWLF

RI WKH ILOWHU� )� PDWUL[ RI EDVLV YHFWRUV�

7KHQ WKH GHFLVLRQ RI RSWLPDO ILOWHULQJ LV JLYHQ E\�
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/� � FKDUDFWHULVWLF RI

WKH RSWLPXP ILOWHU LQ EDVLV .�/

7KH EXLOG�XS RI EDVLV .�/ IRU D JLYHQ VXEZRUG� IRUPLQJ

RI PDWUL[HV /�) LV IXOILOOHG VLPLODUO\� KRZ LW LV GRQH DW

WKH GHFLVLRQ RI WKH WDVN RI VHJPHQWDWLRQ RI VSHHFK RQ

DFRXVWLFDO VXEZRUGV DFFRUGLQJ WR H[SUHVVLRQV ��������

7KH RSWLPXP WUDQVPLWWLQJ FKDUDFWHULVWLF
�

+ LV

HYDOXDWHG IRU HDFK VXEZRUG RI QRLV\ VSHHFK� 7KH

ILOWHULQJ LV IXOILOOHG ZLWK D IL[HG YDOXH
�

+ IRU DOO IUDPHV

RI D FXUUHQW VXEZRUG�



7KH JLYHQ DOJRULWKP KDV HQRXJK XQLYHUVDO FKDUDFWHU DQG

FDQ EH DSSOLHG DV WR D ILOWHULQJ RI D VLJQDO LQ WHPSRUDO

DUHD� DQG DIWHU LWV FRQYHUVLRQ LQ DQ\ RWKHU EDVLV� LQ

SDUWLFXODU� WKH EDVLV RI WKH )RXULHU� 7KH ODVW EDVLV

IUHTXHQWO\ LV XVHG ZLWK WKH SXUSRVHV RI VDYLQJ

FRPSXWLQJ H[SHQGLWXUHV� DQG DOVR LQ YLHZ RI SK\VLRORJ\

RI DFRXVWLFDO SHUFHSWLRQ� ZKLFK LV LQVHQVLWLYH WR WKH

SKDVH LQIRUPDWLRQ�

�� 7+( (9$/8$7,21 2) 3266,%,/,7,(6

2) 1(:0(7+2'

)RU KROGLQJ H[SHULPHQWV DQG FKHFNLQJ RI SRVVLELOLWLHV RI

WKH RIIHUHG PHWKRG WKH GDWD EDVH RI WKH VSHHFK

IUDJPHQWV FRQWDLQLQJ LVRODWHG ZRUGV DQG FRQWLQXRXV

VSHHFK SURQRXQFHG RQ 8NUDLQLDQ ODQJXDJH DQG GDWD

EDVH RI QRLVH IUDJPHQWV KDYLQJ DV VWDWLRQDU\ DQG QRW

VWDWLRQDU\ FKDUDFWHU ZDV XVHG�

7KH VLPXODWLRQ DQDO\VLV RI D YRLFH FDOO E\ D QRLV\

PHGLXP RI LWV WUDQVPLVVLRQ ZLWK WKH GLIIHUHQW VLJQDO WR

QRLVH UDWLRQ 615 LV FDUULHG RXW E\ DGGLQJ VDPSOHV RI

FOHHQ VSHHFK ZLWK VDPSOHV RI QRLVH� 7KH FKHFN RI

HIILFLHQF\ D VHJPHQWDWLRQ PHWKRG RI D VSHHFK VLJQDO RQ

DFRXVWLFDO VXEZRUGV LQ EDVLV .�/ ZDV IXOILOOHG DV

IROORZV� 7KH IUDJPHQWV RI FOHHQ VSHHFK DQG QRLV\ VSHHFK

VLJQDO ZLWK WKH GLIIHUHQW 615 H[SRVHG WR SURFHVVLQJ E\

DOJRULWKP RI VHJPHQWDWLRQ� 7KH ERXQGDU\ EHWZHHQ WZR

GLIIHUHQW KRPRJHQHRXV DUHDV LV LQVWDOOHG E\ WKH IUDPH RI

WUDQVLWLRQDO DUHD� RQ ZKLFK WKH PD[LPDO RI DQ HVWLPDWLRQ

0/5 LV DFKLHYHG�

,Q D ILJ� �D� DV DQ H[DPSOH� WKH DUUDQJHPHQW RI

ERXQGDULHV IRU DFRXVWLFDO VXEZRUGV REWDLQHG DV D UHVXOW

RI VHJPHQWDWLRQ D FOHHQ VSHHFK VHJPHQW LV

GHPRQVWUDWHG� 7KH RIIHUHG DOJRULWKP RI VHJPHQWDWLRQ LQ

EDVLV .�/ ZDV FRPSDUHG WR NQRZQ HDUOLHU DOJRULWKP RI

VHJPHQWDWLRQ RI VSHHFK RQ LV VSHFWUDO KRPRJHQHRXV

DUHDV LQ EDVLV RI WKH )RXULHU >�@�

,Q D ILJ� �E DQG �F WKH FRPSDUDWLYH UHVXOWV RI RSHUDWLRQ

RI DOJRULWKPV RI VHJPHQWDWLRQ RQ GHOLPLWDWLRQ RI

VXEZRUGV LQ EDVLV .�/ DQG LQ EDVLV RI WKH )RXULHU

UHSUHVHQWHG DW WKH 615 ��G% DQG �G% DFFRUGLQJO\�

$V LV VHHQ IURP LQWURGXFHG ILJXUHV� DOJRULWKP RI

VHJPHQWDWLRQ LQ EDVLV .�/ JLYHV PRUH UREXVW

SHUIRUPDQFH RQ UHFRJQLWLRQ ERXQGDULHV �IDOVH SHDNV DW

OHYHO RI D WKUHVKROG DUH DEVHQW� DQG� DOORZV WR VSHFLI\

ERXQGDU\ RI VXEZRUGV LQ FRQGLWLRQV RI QRLV\ VSHHFK

PRUH DFFXUDWH� 5HVXOWV RI WHVWLQJ RI ERWK DOJRULWKPV RI

VHJPHQWDWLRQ DW SURFHVVLQJ D VSHHFK VLJQDO FRUUXSWHG E\

DGGLWLYH QRLVH RI D GLIIHUHQW W\SH DQG OHYHO DUH VKRZQ LQ

7DEOH ��

1RLVH 0HWKRG

5HODWLYH HUURU REWDLQHG

EDXQGDULHV� �

� G% �� G% �� G%

VWDWLRQDU\ ,Q ./ EDVLV ���� ���� ����

,Q )RXULHU EDVLV ���� ���� ����

QRW VWDWLRQDU\ ,Q ./ EDVLV ���� ���� ����

,Q )RXULHU EDVLV ���� ���� ����

7DEOH �� 7KH UHODWLYH HUURU IRU VXEZRUG ERXQGDULHV REWDLQHG

E\ .�/ EDVLV QDG )RXULHU EDVHG VHJPDQWDWLRQ DOJRULWKPV ZLWK

GLIIHUHQW W\SHV DQG OHYHO RI QRLVH�

D�

E�

F�

)LJ�� &RPSDUH 0/ UDWLR VWDWLVWLF RI VHJPHQWDWLRQ

DOJRULWKPV LQ GLIIHUHQW QRLVH FRQGLWLRQV� �D� VSHHFK

ZDYHIRUP ZLWK VXEZRUG ERXQGDULHV� �E� 615 ��G%�

�F� 615 �G%�

,W FDQ EH IRXQG WKDW WKH DFFXUDF\ RI GHOLPLWDWLRQ RI

VXEZRUGV LV GHFUHDVHG ZLWK UHGXFWLRQ RI WKH 615 DQG

VXEVWDQWLDOO\ GHSHQGV RQ D W\SH RI QRLVH� :H QRWLFH WKDW

WKH DOJRULWKP RI VHJPHQWDWLRQ LQ EDVLV .�/ JLYHV WKH

EHVW SHUIRUPDQFH� 7KH VXEZRUG ERXQGDULHV DUH FORVHU WR

KDQG�ODEHOHG ERXQGDULHV DQG WKH UHODWLYH HUURU DW

GHOLPLWDWLRQ RQ WKH DYHUDJH LQ ��� WLPHV LV OHVV� WKDQ IRU

EDVLV RI WKH )RXULHU�

7KH HVWLPDWLRQ RI HIILFLHQF\ RI WKH RIIHUHG HQKDQFHPHQW

DOJRULWKP LV FDUULHG RXW H[SHULPHQWDO DW LWV

LPSOHPHQWDWLRQ LQ WHPSRUDO DQG IUHTXHQF\ DUHD �EDVLV RI

WKH )RXULHU�� ,WV FRPSDULQJ ZLWK UHFHQWO\ NQRZQ

DOJRULWKP RI D ILOWHULQJ >�@ LV DOVR GRQH�

7KH TXDOLW\ RI D ILOWHULQJ ZDV GHILQHG DV RQ WKH EDVLV RI

VXEMHFWLYH SHUFHSWLRQ RQ KHDULQJ� DV E\ DQ REMHFWLYH
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HVWLPDWLRQ RI ILOWHULQJ D UHODWLYH HUURU LQ FULWLFDO EDQGV�

7R LOOXVWUDWH WKH RSHUDWLRQ RI WKH RIIHUHG DOJRULWKP LQ D

ILJ� �D WKH DYHUDJH VSHFWUXPV RI WKH LQLWLDO DQG QRLV\

VSHHFK IUDJPHQW� DQG DOVR DYHUDJH VSHFWUXP RI UHVXOW RI

SURFHVVLQJ E\ RSWLPXP DOJRULWKP RI FOHDULQJ LQ EDVLV .�

/ DUH UHSUHVHQWHG� ,Q D ILJ� �E WKH VDPH UHVXOW DUH VKRZQ

IRU FDVH RI ILOWHULQJ LQ EDVLV RI WKH )RXULHU�

7KH H[SHULPHQWDO UHVXOWV RQ HQKDQFHPHQW QRLV\ VSHHFK

GHPRQVWUDWH� WKDW ZLWK 615 ��G% WKH RIIHUHG

DOJRULWKP RI DQ RSWLPXP ILOWHULQJ LQ EDVLV .�/ DOORZV WR

UHGXFH D ILOWHULQJ HUURU LQ ��� WLPHV LQ FRPSDULVRQ ZLWK

NQRZQ DOJRULWKP RI HQKDQFHPHQW >�@�
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)LJ� �� (YDOXDWLRQ WKH GLIIHUHQW DOJRULWKPV RI ILOWHULQJ LQ

.�/ EDVLV�

7KH VXEMHFWLYH SHUFHSWLRQ UHVXOWV RI HQKDQFHPHQW DOVR

VKRZV WKH GHFUHDVH RI D OHYHO RI UHVLGXDO PXVLFDO QRLVH

ZKLFK LV W\SLFDO IRU LQFRKHUHQW SURFHVVLQJ LQ EDVLV RI WKH

)RXULHU�

7KH SURFHVVLQJ RI QRLV\ VSHHFK IUDJPHQWV LQ WKH

SURSRVHG DOJRULWKP RI ILOWHULQJ LV IXOILOOHG RQ WKH EDVLV

RI VXEZRUGV� ZKLFK ERXQGDULHV DUH GHILQHG EHIRUHKDQG

DW D VWDJH RI VHJPHQWDWLRQ�

,Q D ILJ� � WKH GHSHQGHQFH RI D UHODWLYH HUURU RI D

ILOWHULQJ RQ GLPHQVLRQ RI WKH DGGLWLRQDO VPRRWK ZLQGRZ

LV UHSUHVHQWHG DW DQ HVWLPDWLRQ RI D PDWUL[ D�� DW

SURFHVVLQJ D VSHHFK IUDJPHQW ZLWK WKH GLIIHUHQW 615�

)LJ�� (YDOXDWLRQ RI WKH UHODWLYH HUURU RI :LHQHU ILOWHULQJ

DOJRULWKP LQ EDVLV .�/ IRU GHPHQWLRQ RI DGGLWLRQDO

VPRRWKLQJ�

$V LW LV VKRZ IURP LQWURGXFHG GHSHQGHQFLHV� WKH FKRLFH

D RSWLPDO YDOXH RI WKH ZLQGRZ GLPHQVLRQ 0 DOORZV WR

ORZHU DQ HUURU RI D ILOWHULQJ LQ ��� WLPHV� WKXV WKH

VXEMHFWLYH SHUFHSWLRQ RI D GHQRLVHG VSHHFK LV LPSURYHG�
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�� %URZQ� .�-� $OJD]L 9� 5� ³'LVFUHWH XWWHUDQFH

VSHHFK UHFRJQLWLRQ ZLWKRXW WLPH DOLJQPHQW´� ,(((

,&$663� SS� �������� 7DPSD� )O��0DU�������

�� $OJD]L 9�5� &KXQJ 6�� HW DO�� ³5REXVW /3& DQDO\VLV

DQG V\QWKHVLV XVLQJ WKH ./ WUDQVIRUPDWLRQ RI WKH

DFRXVWLF VXEZRUGV VSHFWUD´� ,((( ,&$663� SS�����

���� 1HZ <RUN� $SU�� �����

�� %RFFKLHUL (� /�� 'RGGLQJWRQ *� 5�� ³)UDPH�VSHFLILF

6WDWLVWLFDO )HDWXUHV IRU 6SHDNHU ,QGHSHQGHQW 6SHHFK

5HFRJQLWLRQ´� ,((( 7UDQV� $FRXVW�� 6SHHFK� 6LJQDO

3URFHVVLQJ� YRO� $663���� QR� �� $XJ� �����
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