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$ QHZ YLGHR REMHFW VHJPHQWDWLRQ DOJRULWKP� ZKLFK XWLOL]HV
DQ H[WHQVLRQ RI UHFXUVLYH VKRUWHVW VSDQQLQJ WUHH �5667� DO�
JRULWKP� LV LQWURGXFHG� $ ��' DpQH PRWLRQ PRGHO LV DV�
VXPHG� DQG FRUUHVSRQGLQJO\� IRU HDFK UHJLRQ� WKH SODQDU
DSSUR[LPDWLRQ IRU WKH JLYHQ GHQVH PRWLRQ YHFWRU nHOG LV
FRPSXWHG� 6WDUWLQJ IURP HDFK �d� EORFN DV D GLVWLQFW UH�
JLRQ� WKH DOJRULWKP UHFXUVLYHO\ VHDUFKHV IRU WKH EHVW SDLU RI
DGMDFHQW UHJLRQV WR PHUJH� 7KH ?EHVW SDLU� LV GHnQHG DV
WKH RQH PHUJLQJ RI ZKLFK FDXVHV WKH OHDVW GHJUDGDWLRQ LQ
WKH SHUIRUPDQFH RI WKH SLHFHZLVH SODQDU PRWLRQ YHFWRU nHOG
DSSUR[LPDWLRQ� 7KH 5667 PHWKRG LV IDVW� SDUDPHWHU�IUHH
DQG UHTXLUHV QR LQLWLDO JXHVV� XQOLNH WKH H[LVWLQJ DOJRULWKPV�
0RUHRYHU LW LV D KLHUDUFKLFDO VFKHPH� JLYLQJ YDULRXV VHJPHQ�
WDWLRQ PDVNV IURP FRDUVHVW WR nQHVW�

7KH DOJRULWKP VXFFHVVIXOO\ FDSWXUHV ��' SODQDU REMHFWV
LQ WKH VFHQH ZLWK DFFHSWDEOH DFFXUDF\ LQ WKH ERXQGDULHV�
ZKLFK FDQ EH IXUWKHU LPSURYHG E\ XWLOL]LQJ WKH VSDWLDO LQ�
IRUPDWLRQ� ,PSURYHPHQW RYHU WKH H[LVWLQJ (XURSHDQ &267
��� $QDO\VLV 0RGHO �$0� LV REVHUYHG ZKHQ WKH PRWLRQ VHJ�
PHQWDWLRQ VXEPRGXOH RI $0 LV UHSODFHG E\ WKH SURSRVHG
DOJRULWKP�

.H\ZRUGV� 9LGHR REMHFW VHJPHQWDWLRQ� UHFXUVLYH VKRUW�

HVW VSDQQLQJ WUHH PHWKRG� KLHUDUFKLFDO VHJPHQWDWLRQ� PXO�

WLPHGLD� YLGHR SURFHVVLQJ�

�� ,1752'8&7,21

7KH SXUSRVH RI YLGHR REMHFW VHJPHQWDWLRQ LV WR GHnQH
RYHU HDFK IUDPH RI WKH VHTXHQFH D SDUWLWLRQ WKDW FRU�
UHVSRQGV WR WKH FROOHFWLRQ RI VHPDQWLFDOO\ PHDQLQJIXO
REMHFWV� $ UHDVRQDEOH DVVXPSWLRQ LV WKDW VXFK REMHFWV
LQ WKH ��' ZRUOG DUH PDNLQJ ULJLG PRWLRQ� :KHQ SUR�
MHFWHG RQWR ��' LPDJH SODQH� ULJLG PRWLRQ FRQVWLWXWHV
D SDUDPHWULF PRGHO WKURXJKRXW WKH UDQJH RI WKH SUR�
MHFWLRQ�
2QFH D SDUDPHWULF PRGHO LV SLFNHG� D JRRG VWUDWHJ\

LV WR VHDUFK IRU UHJLRQV ZLWK FRKHUHQW PRWLRQ� L�H�� WR
nQG UHJLRQV IRU ZKLFK D JRRG SDUDPHWHU VHW� WKDW H[�
SODLQV WKH REVHUYHG ��' PRWLRQ VXFFHVVIXOO\� H[LVWV >�@�
>�@� >�@� >�@� ,Q RWKHU ZRUGV� WKH V\QWKHWLF PRWLRQ nHOG
UHFRQVWUXFWHG XVLQJ WKH FRPSXWHG SDUDPHWHUV VKRXOG

EH DV FORVH WR WKH RULJLQDO HVWLPDWHG nHOG DV SRVVLEOH
IRU DOO WKH H[WUDFWHG UHJLRQV� 7KLV VWUDWHJ\ LV JHQHUDOO\
NQRZQ DV ?VHJPHQWDWLRQ WKURXJK VXUIDFH nWWLQJ��

,W LV DOVR ORJLFDO WR XWLOL]H VSDWLDO LQIRUPDWLRQ WR
nQG FRUUHFW REMHFW ERXQGDULHV >�@� >�@� >�@� EHFDXVH WKH
HVWLPDWHG PRWLRQ nHOG LQHYLWDEO\ KDV VRPH HUURUV� HV�
SHFLDOO\ DW WKH REMHFW ERXQGDULHV >�@�

,Q WKLV SDSHU� DQ H[WHQVLRQ RI WKH UHFXUVLYH VKRUW�
HVW VSDQQLQJ WUHH �5667� PHWKRG >�@ LV LQWURGXFHG DQG
XWLOL]HG WR H[WUDFW UHJLRQV IRU ZKLFK ��' DpQH PRWLRQ
PRGHO LV UHDVRQDEOH� 7KH 5667 PHWKRG LV YHU\ IDVW DQG
GRHV QRW UHTXLUH DQ\ DG KRF SDUDPHWHUV RU DQ LQLWLDO VHJ�
PHQWDWLRQ PDVN� ,W \LHOGV D KLHUDUFKLFDO VHJPHQWDWLRQ
WUHH� L�H�� IURP nQHVW VHJPHQWDWLRQ �DOO WKH SL[HOV DUH
GLVWLQFW UHJLRQV� WR FRDUVHVW �DOO WKH IUDPH LV D VLQJOH
UHJLRQ�� &RQYHQWLRQDO 5667 LV FXUUHQWO\ XVHG LQ WKH
PRWLRQ VHJPHQWDWLRQ PRGXOH RI WKH (XURSHDQ &267
��� $QDO\VLV 0RGHO �$0� >�@� 7KH SHUIRUPDQFH RI WKH
GHVFULEHG DOJRULWKP LV FRPSDUHG ZLWK WKDW RI FRQYHQ�
WLRQDO 5667� ZKHQ XVHG DV D VWDQG�DORQH DOJRULWKP DQG
DOVR ZKHQ XVHG DV D VXEPRGXOH RI WKH $QDO\VLV 0RGHO�

�� 7+( $/*25,7+0

*LYHQ D GHQVH PRWLRQ YHFWRU nHOG aY�[� \�� WKH JRDO RI
WKH VHJPHQWDWLRQ DOJRULWKP LV WR H[WUDFW FRQQHFWHG DQG
QRQ�RYHUODSSLQJ VHW RI UHJLRQV VR WKDW� IRU HDFK UHJLRQ
5L� WKHUH H[LVWV D SDUDPHWHU VHW t�5L� WKDW H[SODLQV
aY�[� \� VXFFHVVIXOO\� 7KH SDUDPHWHU VHW t�5L�� GHnQHG
E\ WKH DVVXPHG PRWLRQ PRGHO� LPSOLHV DQ DSSUR[LPD�
WLRQ IRU aY�[� \� LQVLGH 5L�

)RU ��' DpQH PRWLRQ PRGHO� ZKLFK LV DGRSWHG LQ
WKLV ZRUN� t�5L�  I6L�7LJ� ZKHUH 6L LV WKH �d� VFDOLQJ
DQG URWDWLRQ PDWUL[� DQG 7L LV WKH � d � WUDQVODWLRQ
YHFWRU� 7KH DSSUR[LPDWLRQ LV JLYHQ E\
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)RU D n[HG VHJPHQWDWLRQ PDVN� WKH DSSUR[LPDWLRQ HUURU
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ZKHUH . LV WKH QXPEHU RI UHJLRQV� 2EYLRXVO\� '�5L� LV
PLQLPL]HG E\ nWWLQJ EHVW SODQHV WR PRWLRQ YHFWRU FRP�
SRQHQWV Y[�[� \� DQG Y\�[� \�� VHSDUDWHO\� LQ WKH OHDVW
VTXDUHV VHQVH� +RZHYHU� KRZ WR nQG WKH RSWLPDO VHW RI
I5LJ PLQLPL]LQJ '� LV QRW FOHDU� 6HDUFKLQJ WKURXJK DOO
SRVVLEOH VHJPHQWDWLRQ PDVNV LV� RI FRXUVH� D VROXWLRQ
EXW LW LV FRPSXWDWLRQDOO\ SURKLELWLYH�

7KHUH DUH YDULRXV PHWKRGV >�@� >�@� >�@� >�@� DWWDFN�
LQJ WKLV SUREOHP� $ PRGLnHG .�PHDQV DOJRULWKP >�@�
ZKHUH FOXVWHU SDUDPHWHUV LQVWHDG RI FOXVWHU PHDQV DUH
VWRUHG DQG FRPSDUHG� RU %D\HVLDQ DSSURDFKHV >�@� >�@�
>�@� ZKHUH D WHUP VXSSRUWLQJ FRQQHFWHG UHJLRQV ZLWK
VPRRWK ERXQGDULHV LV DGGHG WR '� DQG WKH UHVXOWDQW
FRVW IXQFWLRQ LV PLQLPL]HG XVLQJ VLPXODWHG DQQHDOLQJ�
DUH H[DPSOHV� 7KHVH PHWKRGV DUH DOO FRPSXWDWLRQDOO\
LQWHQVLYH� 0RUHRYHU� DQ LQLWLDO JXHVV IRU WKH VHJPHQWD�
WLRQ PDVN DQG�RU VRPH RWKHU DOJRULWKPLF SDUDPHWHUV
DUH UHTXLUHG IURP WKH XVHU�

)LJXUH �� 6HJPHQWDWLRQ RI WKH DUWLnFLDO VHTXHQFH E\ WKH
H[WHQGHG 5667 DOJRULWKP�

:H SURSRVH WR XVH DQ H[WHQVLRQ RI WKH UHFXUVLYH
VKRUWHVW VSDQQLQJ WUHH �5667� PHWKRG >�@� ZKLFK UHSUH�
VHQWV D VHJPHQWDWLRQ PDVN DV D ZHLJKWHG JUDSK� ZKHUH
UHJLRQV DUH FRQVLGHUHG DV QRGHV DQG HDFK SDLU RI ��
DGMDFHQW UHJLRQV �5L� 5M� LV FRQQHFWHG ZLWK D OLQN /LM �
7KH ZHLJKW GLM DVVRFLDWHG ZLWK OLQN /LM GHSHQG RQO\
XSRQ aY�[� \� LQVLGH 5L DQG 5M �

7KH JUDSK DW WKH EHJLQQLQJ RI WKH DOJRULWKP LV RE�
WDLQHG E\ GLYLGLQJ WKH LPDJH GRPDLQ LQWR �d � EORFNV�
ZKLFK DUH FRQVLGHUHG DV UHJLRQV� $W DQ\ LQWHUPHGLDWH
VWHS� LI

�Le� Me�  DUJPLQ
L�M

GLM � ���

WKHQ WKH OLQN /LeMe LV UHPRYHG IURP WKH JUDSK� L�H�� WKH
FRUUHVSRQGLQJ UHJLRQV 5Le DQG 5Me DUH PHUJHG� 7KH
ZHLJKWV RI WKH OLQNV /Le[ DQG /[Me � WKDW FRQQHFW WKH
QHZ QRGH 5Le > 5Me WR RWKHU QRGHV� DUH UHFDOFXODWHG�
5HSHDWLQJ WKLV SURFHGXUH XQWLO WKHUH LV D VLQJOH UHJLRQ�
ZH REWDLQ D KLHUDUFKLFDO VHJPHQWDWLRQ WUHH� WKH .
WK
OHYHO RI ZKLFK KDV WKH VHJPHQWDWLRQ PDVN IRU . UHJLRQV�

)RU WKH SXUSRVH RI PLQLPL]LQJ'� D ORJLFDO DSSURDFK



)LJXUH �� 6DPSOHV IURP WKH QDWXUDO VHTXHQFH�
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ZKHUH� GLM EHFRPHV H[DFWO\ WKH DPRXQW RI LQFUHDVH LQ
' FDXVHG E\ PHUJLQJ UHJLRQV 5L DQG 5M �
,Q WKH RULJLQDO 5667 PHWKRG� LQWURGXFHG IRU VWLOO

LPDJH VHJPHQWDWLRQ >�@ DQG ODWHU RQ XWLOL]HG IRU PRWLRQ
VHJPHQWDWLRQ >�@� >�@� GLM LV FDOFXODWHG WKH VDPH ZD\ DV
DERYH� +RZHYHU� LW KDV D PXFK VLPSOHU IRUP WKDW LQ�
YROYHV RQO\ WKH QXPEHU RI SL[HOV DQG DYHUDJH PRWLRQ
YHFWRUV IRU UHJLRQV 5L DQG 5M � 7KDW LV EHFDXVH WKH
DSSUR[LPDWLRQ VWUDWHJ\ LV WR nW WR HDFK PRWLRQ YHFWRU
FRPSRQHQW D FRQVWDQW LQVWHDG RI D SODQH� )LWWLQJ FRQ�
VWDQWV WR PRWLRQ YHFWRUV RYHU UHJLRQV FRUUHVSRQGV WR
��' WUDQVODWLRQDO PRWLRQ PRGHO DVVXPSWLRQ� ZKLFK LV
REYLRXVO\ D VSHFLDO FDVH RI ��' DpQH PRGHO�

�� (;3(5,0(17$/ 5(68/76

7KH nUVW H[SHULPHQW LV SHUIRUPHG RQ DQ ���d��� DUWL�
nFLDO VHTXHQFH� VKRZQ LQ )LJXUH �� 7KH VFHQH� ZKLFK LV

)LJXUH �� 6HJPHQWDWLRQ RI WKH QDWXUDO VHTXHQFH E\ WKH
H[WHQGHG 5667 DOJRULWKP�

RUWKRJUDSKLFDOO\ SURMHFWHG RQWR WKH ��' LPDJH SODQH�
FRQWDLQV RQO\ ��' SODQDU REMHFWV� 7KH SXUSRVH RI WKLV
H[SHULPHQW LV WR REVHUYH WKH SHUIRUPDQFH RI WKH DOJR�
ULWKP XQGHU RSWLPDO FRQGLWLRQV� L�H�� WKH ��' PRWLRQ
YHFWRU nHOG LV D SULRUL NQRZQ VLQFH WKH VFHQH LV DUWLn�
FLDOO\ FUHDWHG� DQG RXU PRGHO RI WKH PRWLRQ YHFWRU nHOG
LV H[DFW� EHFDXVH ZKHQ WKH SURMHFWLRQ LV RUWKRJUDSKLF�
ULJLG PRWLRQ RI ��' SODQDU REMHFWV FRQVWLWXWH ��' DpQH
PRWLRQ YHFWRU nHOG�
)LJXUH � VKRZV WKH UHVXOWLQJ UHJLRQV ZKHQ WKH QXP�

EHU RI UHJLRQV� . � LV �� 7KH ��' SODQDU VXUIDFHV DUH VXF�
FHVVIXOO\ H[WUDFWHG� 7KLV LV D SURPLVLQJ VWHS WRZDUGV
WHVWLQJ WKH DOJRULWKP ZLWK UHDO VHTXHQFHV�
,Q WKH VHFRQG H[SHULPHQW� ZH XVHG D QDWXUDO 4&,)

VHTXHQFH� VKRZQ LQ )LJXUH �� ,Q WKLV FDVH� VLQFH PRWLRQ
nHOG aY�[� \� LV QRW NQRZQ D SULRUL� D PRWLRQ HVWLPDWLRQ
DOJRULWKP LV WR EH UXQ nUVW� :H XWLOL]HG D UHJXODUL]HG
*LEEV�IRUPXODWHG PRWLRQ HVWLPDWLRQ WRRO >�@� ZKHUH WKH
FRVW IXQFWLRQ WR EH PLQLPL]HG LV D /DJUDQJLDQ VXP RI
WKH GLVSODFHG IUDPH GLmHUHQFH DQG D SHQDOW\ IRUFLQJ
WKH VPRRWKQHVV RI WKH GHQVH PRWLRQ nHOG� 6RPH HUURU
LQ HVWLPDWHG PRWLRQ LV LQHYLWDEOH� HVSHFLDOO\ LQ XQWH[�
WXUHG DUHDV� DQG QHDU WKH REMHFW ERXQGDULHV� GXH WR FRY�
HUHG�XQFRYHUHG EDFNJURXQG SUREOHP DQG WKH VPRRWK�
QHVV WHUP LQWURGXFHG LQ WKH FRVW IXQFWLRQ�
7KH SURSRVHG H[WHQGHG 5667 DOJRULWKP LV UXQ ZLWK

.  �� 7KH UHVXOWV DUH VKRZQ LQ )LJXUH �� 7KH RE�
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)LJXUH �� 7KH %ORFN 'LDJUDP RI WKH (XURSHDQ &267 ��� $QDO\VLV 0RGHO�

MHFWV LQ WKH VFHQH ZKRVH PRWLRQ LV H[SODLQDEOH E\ WKH
��' DpQH PRWLRQ PRGHO� H�J�� WKH SODQDU REMHFWV� DUH
H[WUDFWHG VXFFHVVIXOO\� 7KH LQDFFXUDF\ RI WKH REMHFW
ERXQGDULHV DUH EHFDXVH RI WKH LQHYLWDEOH HUURU LQ PR�
WLRQ HVWLPDWLRQ PHQWLRQHG DERYH�

�� ,03529(0(176 21 (8523($1
&267 ��� $1$/<6,6 02'(/

7KH (XURSHDQ &267 ��� $QDO\VLV 0RGHO �$0� YHU�
VLRQ ��� LV IXOO\ GHVFULEHG LQ >�@� 7KH $0 RmHUV D QHZ
DSSURDFK IRU REMHFW VHJPHQWDWLRQ DQG WUDFNLQJ� WKDW
LV� WR IXVH PRWLRQ� FRORU� DQG DFFXPXODWHG VHJPHQWD�
WLRQ LQIRUPDWLRQ DW ?UHJLRQ OHYHO� E\ UXOH SURFHVVLQJ�
7KH DOJRULWKP KDV WZR PRGHV� WKH RXWSXW LV HLWKHU D
ELQDU\ PDVN GHVFULELQJ WKH ?IRUHJURXQG� DV D VLQJOH
REMHFW� RU D VHJPHQWDWLRQ PDVN GHVFULELQJ VHYHUDO RE�
MHFWV� 7KH nUVW YHUVLRQ RI WKH $0� LQWURGXFHG LQ >�@
DQG >�@� DQG VKRZQ LQ )LJXUH �� LV HPEHGGHG LQ $0 ���
>�@ DV DQ RSHUDWLRQ PRGH� 7KH PDLQ LGHD LV WR XWLOL]H
WKH PRWLRQ VHJPHQWDWLRQ PDVN WR FDSWXUH WKH REMHFWV
LQ WKH VFHQH� WKH FRORU VHJPHQWDWLRQ PDVN WR HVWLPDWH
WKH WUXH ERXQGDULHV RI REMHFWV� DQG WKH VHJPHQWDWLRQ
PDVN RI WKH SUHYLRXV IUDPH IRU WUDFNLQJ WKH REMHFWV�

7KH PRWLRQ VHJPHQWDWLRQ EORFN SURSRVHG LQ WKH $0
DVVXPHV D ��' WUDQVODWLRQDO PRGHO� DQG KHQFH XVHV WKH
FRQYHQWLRQDO 5667 DOJRULWKP� ZKLFK DSSUR[LPDWHV WKH
PRWLRQ nHOG aY�[� \� E\ FRQVWDQWV LQVWHDG RI SODQHV RU
KLJKHU RUGHU VXUIDFHV� )LJXUH � VKRZV WKH UHVXOWDQW VHJ�
PHQWDWLRQ PDVNV ZKHQ RXU QDWXUDO VHTXHQFH LV WKH LQ�
SXW WR WKH $0� +HUH� WR GHPRQVWUDWH WKH REMHFW WUDFN�
LQJ DELOLW\ RI WKH $0� REMHFWV DUH VKRZQ ZLWK GLVWLQFW
JUD\ OHYHOV� ,W LV REVHUYHG WKDW ��' SODQDU REMHFWV DUH
QRW FDSWXUHG DV VLQJOH REMHFWV EHFDXVH RI WKH LQDFFXUDWH
PRWLRQ PRGHO� 2EYLRXVO\� D FRQVWDQW PRWLRQ YHFWRU� IRU

WKH HQWLUH ��' SODQDU REMHFW ZKLFK LV URWDWLQJ� LV QRW D
JRRG DSSUR[LPDWLRQ�
:KHQ ZH UHSODFH WKH PRWLRQ VHJPHQWDWLRQ PRGXOH

LQ )LJXUH � E\ WKH SURSRVHG VHJPHQWDWLRQ DOJRULWKP�
DQG UXQ $0 RQ WKH VDPH VHTXHQFH� ZH JHW WKH UHVXOWV
VKRZQ LQ )LJXUH �� 7KH SHUIRUPDQFH LV VXSHULRU WR WKDW
RI FXUUHQW $0� WKH ERRNV DUH H[WUDFWHG DV D ZKROH�
DQG WKH KHDG LV WUDFNHG LQ DOO WKH IUDPHV� 1RWH WKDW
LQ HLWKHU FDVH� WKH ERXQGDULHV RI WKH REMHFWV DUH PXFK
PRUH DFFXUDWH FRPSDUHG WR WKH PDVNV LQ )LJXUH �� 7KLV
LV EHFDXVH WKDW WKH $0 FRUUHFWV WKH ERXQGDULHV ZLWK
WKH KHOS RI WKH FRORU VHJPHQWDWLRQ PDVN�

�� &21&/86,21

7KH FRQYHQWLRQDO 5667 PHWKRG VHDUFKHV IRU WKH EHVW
SLHFHZLVH FRQVWDQW DSSUR[LPDWLRQ IRU D JLYHQ nHOG GH�
nQHG RYHU WKH ��' LPDJH SODQH� 5667 KDV YDULRXV DG�
YDQWDJHV RYHU H[LVWLQJ DOJRULWKPV LQ WKH OLWHUDWXUH� LW LV
IDVW� IUHH IURP VRPH DG KRF SDUDPHWHUV UHTXLUHG IURP
WKH XVHU� DQG GRHV QRW UHTXLUH DQ LQLWLDO JXHVV DERXW WKH
VHJPHQWDWLRQ PDVN� ,Q WKLV ZRUN� 5667 LV H[WHQGHG WR
D WRRO WKDW VHDUFKHV IRU WKH EHVW SLHFHZLVH SODQDU DS�
SUR[LPDWLRQ� DQG LV XVHG WR VHJPHQW WKH GHQVH PRWLRQ
YHFWRU nHOG� $SSUR[LPDWLRQ RI PRWLRQ YHFWRU nHOG E\
SODQHV DQG FRQVWDQWV LPSO\ ��' DpQH DQG ��' WUDQVOD�
WLRQDO PRWLRQ PRGHOV� UHVSHFWLYHO\�
7KH H[SHULPHQWDO UHVXOWV LQGLFDWH WKDW LI WKH HVWL�

PDWHG PRWLRQ nHOG LV UHOLDEOH� WKH DOJRULWKP LV VXFFHVV�
IXO LQ H[WUDFWLQJ ��' SODQDU REMHFWV LQ WKH VFHQH ZLWK
DFFHSWDEOH DFFXUDF\ LQ WKH ERXQGDULHV� 7KH ERXQGDULHV
FDQ EH LPSURYHG E\ XWLOL]LQJ WKH VSDWLDO LQIRUPDWLRQ�
H�J�� WKH FRORU VHJPHQWDWLRQ PDVN� DV LV GRQH LQ WKH
&267 ��� $0�

7KH PRWLRQ VHJPHQWDWLRQ PRGXOH RI WKH $0� ZKLFK



)LJXUH �� 7KH VHJPHQWDWLRQ UHVXOW RI WKH $0 XVLQJ WKH
FRQYHQWLRQDO 5667 PHWKRG IRU PRWLRQ VHJPHQWDWLRQ�

)LJXUH �� 7KH VHJPHQWDWLRQ UHVXOW RI WKH $0 XVLQJ WKH
SURSRVHG 5667 PHWKRG IRU PRWLRQ VHJPHQWDWLRQ�

XVHV WKH FRQYHQWLRQDO 5667� LV UHSODFHG E\ WKH SUR�
SRVHG PRWLRQ VHJPHQWDWLRQ PHWKRG� DQG WHVWHG� 6LQFH
��' DpQH PRWLRQ PRGHO LV PRUH JHQHUDO WKDQ WKH ��'
WUDQVODWLRQDO PRGHO� WKH QHZ VWUXFWXUH LV VXSHULRU WR
WKH FXUUHQW $0 LQ H[WUDFWLQJ ��' SODQDU REMHFWV DV D
ZKROH�
7KH H[WHQVLRQ RI 5667 LQWURGXFHG KHUH LV IDLUO\ JHQ�

HUDO� ,W FDQ IXUWKHU EH H[WHQGHG WR FRYHU PRUH DFFXUDWH
PRWLRQ PRGHOV� L�H�� WR DSSUR[LPDWH WKH PRWLRQ YHFWRU
nHOG FRPSRQHQWV E\ KLJKHU RUGHU VXUIDFHV�

�� 5()(5(1&(6

>�@ -� <� $� :DQJ� (� $GHOVRQ� �5HSUHVHQWLQJ 0RYLQJ
,PDJHV ZLWK /D\HUV�� ,((( 7UDQV� RQ ,PDJH 3UR�
FHVVLQJ� YRO� �� QR �� SS ���^���� 6HSWHPEHU �����

>�@ '� :� 0XUUD\� %� )� %X[WRQ� �6FHQH 6HJPHQWDWLRQ
IURP 9LVXDO 0RWLRQ 8VLQJ *OREDO 2SWLPL]DWLRQ��
,((( 7UDQV� RQ 3DWWHUQ $QDO\VLV DQG 0DFKLQH ,Q�
WHOOLJHQFH� YRO� �� QR �� SS ���^���� 0DUFK �����

>�@ 0� &KDQJ� $�0� 7HNDOS DQG 0�,� 6H]DQ� �0RWLRQ
)LHOG 6HJPHQWDWLRQ XVLQJ $GDSWLYH 0$3 &ULWH�
ULRQ�� 3URFHHGLQJV RI ,((( ,&$663 
��� SS ��^���
$SULO �����

>�@ 3� %� &KRX� &� 0� %URZQ� �7KH 7KHRU\ DQG 3UDF�
WLFH RI %D\HVLDQ ,PDJH /DEHOLQJ�� ,QWHUQDWLRQDO
-RLQW &RPSXWHU 9LVLRQ� YRO� �� SS ���^���� ����

>�@ 2� -� 0RUULV� 0� -� /HH� $� *� &RQVWDQWLQLGHV�
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