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7KH SDSHU GHVFULEHV RXU UHVHDUFK ZRUN FRQFHUQLQJ WKH

SURQXQFLDWLRQ PRGH RI DFURQ\PV LQ *HUPDQ� )UHQFK�

DQG 3RUWXJXHVH� 0RVW RI WKH UXOHV DUH UHODWHG ZLWK WKH

ZHOO�IRUPHGQHVV RI WKH FRQVWLWXHQWV DQG WKH PLQLPXP

DQG PD[LPXP ZHLJKW WKUHVKROGV UHTXLUHG IRU UHDGLQJ

DQG VSHOOLQJ DQ DFURQ\P�

7KH UHVXOWV RI WKH WHVWV IRU WKH WKUHH ODQJXDJHV ZHUH

FRQVLGHUHG YHU\ SURPLVLQJ� UHDFKLQJ GHFLVLRQ HUURUV

EHORZ ��� 7KH UXOH VHW ZDV DOVR DSSOLHG WR D YHU\ VPDOO

(QJOLVK FRUSXV� ZLWK UHODWLYH VXFFHVV� :H EHOLHYH WKDW

IXUWKHU RSWLPLVDWLRQ LV VWLOO SRVVLEOH� LI ODQJXDJH VSHFLILF

SDUDPHWULVDWLRQ LV WDNHQ LQWR DFFRXQW� LQ SDUWLFXODU IRU

WKH ODQJXDJHV ZKHUH D OLPLWHG FRUSXV RI DFURQ\PV ZDV

DYDLODEOH�
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7KLV SDSHU GHVFULEHV WKH ZRUN WKDW ZH KDYH EHHQ GRLQJ

RQ WKH SURQXQFLDWLRQ RI DFURQ\PV� ILUVW LQ WKH VFRSH RI

WKH (XURSHDQ /5( SURMHFW 2120$67,&$ �0XOWL�

ODQJXDJH SURQXQFLDWLRQ GLFWLRQDU\ RI SURSHU QDPHV DQG

SODFH QDPHV�� ZKHUH ZH KDYH PDLQO\ FRQFHQWUDWHG RQ

DFURQ\PV LQ RXU RZQ ODQJXDJH �3RUWXJXHVH�� DQG PRUH

UHFHQWO\ LQ WKH VFRSH RI WKH (XURSHDQ 7HOHPDWLFV SURMHFW

92',6 �$GYDQFHG 6SHHFK 7HFKQRORJLHV IRU 9RLFH

2SHUDWHG 'ULYHU ,QIRUPDWLRQ 6\VWHPV�� ZKHUH WKH WZR

ZRUNLQJ ODQJXDJHV DUH )UHQFK DQG *HUPDQ�

7KH SURQXQFLDWLRQ RI DFURQ\PV UDLVHV LQWHUHVWLQJ

SUREOHPV QRW RQO\ EHFDXVH GLIIHUHQW SURQXQFLDWLRQ

PRGHV FDQ EH XVHG �VRPH DFURQ\PV DUH UHDG� VRPH DUH

VSHOOHG�� EXW DOVR EHFDXVH ZKHQ UHDG� DFURQ\PV

IUHTXHQWO\ GHYLDWH IURP WKH JUDSKHPH�WR�SKRQH UXOHV

GHULYHG IRU WKH FRPPRQ OH[LFRQ� 0RUHRYHU� LQ VRPH

ODQJXDJHV� WKH SURQXQFLDWLRQ RI DFURQ\PV VKRZV

FRQVLGHUDEOH YDULDELOLW\ HYHQ DPRQJ QDWLYH VSHDNHUV�

7KHVH IHDWXUHV PRWLYDWHG D VWXG\ RI WKH OH[LFDO SURFHVVHV

LQYROYHG LQ WKH IRUPDWLRQ RI DFURQ\PV DQG RI WKHLU

FRQVWLWXHQW HOHPHQWV ZKLFK LV VXPPDULVHG LQ WKH

IROORZLQJ VHFWLRQ� :H VKDOO WKHQ SURFHHG WR GHVFULEH WKH

WUDLQLQJ DQG WHVWLQJ FRUSRUD XVHG LQ WKLV ZRUN� 1H[W�

EDVLF JHQHULF UXOHV IRU GHULYLQJ WKH SURQXQFLDWLRQ PRGH

RI DFURQ\PV ZLOO EH EULHIO\ RXWOLQHG IRU � (XURSHDQ

ODQJXDJHV WRJHWKHU ZLWK WKH FRUUHVSRQGLQJ UHVXOWV

REWDLQHG ZLWK RXU FRUSRUD� %HIRUH GLVFXVVLQJ IXWXUH

UHVHDUFK GLUHFWLRQV ZH VKDOO SUHVHQW UHVXOWV ZLWK DQ

LQWHUHVWLQJ VHW RI DFURQ\PV RI UDGLR VWDWLRQV LQ )UHQFK

DQG *HUPDQ�
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6HYHUDO W\SHV RI OH[LFDO IRUPDWLRQ SURFHVVHV FDQ EH

IRXQG LQ FRUSRUD RI DFURQ\PV� DFURQ\P\ �LQ WKH VWULFW

VHQVH�� EOHQGLQJ� VLJODH �RU DEEUHYLDWLRQ SURSHU� DQG�

DOWKRXJK UDUHO\� VLQJOH WUXQFDWLRQ� ,Q PRVW FDVHV�

FRPSDQ\ DFURQ\PV LQYROYH DEEUHYLDWLRQV RI WKH JHQHUDO

GHVLJQDWLRQ RI WKH FRPSDQ\ RU RI RQH RU PRUH QDPHV �

VXUQDPHV RI LW�V� RZQHU�V�� 7KHVH DEEUHYLDWLRQV PD\

LQFOXGH RQO\ WKH LQLWLDO OHWWHU RI HDFK RQH �VLJODH�� RQH RU

PRUH OHWWHUV� V\OODEOHV RU HYHQ LQLWLDO PRUSKHPHV

�DFURQ\PV LQ WKH VWULFW VHQVH� RU DQ\ VHTXHQFH RI

VHOHFWHG HOHPHQWV �EOHQGLQJ�� 7KH LPSRUWDQW GLVWLQFWLRQ

EHWZHHQ DFURQ\PV LQ WKH VWULFW VHQVH DQG VLJODH LV QRW�

KRZHYHU� LQ WKH QXPEHU RI OHWWHUV UHWDLQHG� EXW UDWKHU LQ

WKH FULWHULD ZKLFK LV RQ WKH EDVLV RI WKHLU VHOHFWLRQ�

ZKHUHDV DFURQ\PV DUH FUHDWHG WR EH ¦UHDG§� VLJODH PD\

EH HLWKHU UHDG RU VSHOOHG� IUHTXHQWO\ EHLQJ DGRSWHG MXVW

IRU WKH VDNH RI HDV\ ZULWLQJ�

$QRWKHU W\SH RI OH[LFDO IRUPDWLRQ SURFHVV ZKLFK FDQ EH

RIWHQ IRXQG LQ DFURQ\PV LV FRPSRXQGLQJ � URRW

FRPSRXQGLQJ RU ZRUG FRPSRXQGLQJ� :KHUHDV DFURQ\PV

RI WKH ILUVW W\SH DUH W\SLFDOO\ ZULWWHQ DV VLQJOH ZRUGV�

DFURQ\PV RI WKH ODWWHU W\SH DUH W\SLFDOO\ ZULWWHQ DV

VHSDUDWH ZRUGV �RIWHQ ZLWK K\SKHQV RU VSDFHV�� ,Q

ODQJXDJHV OLNH 3RUWXJXHVH� IRU LQVWDQFH� WKH GLIILFXOW\ RI

GLVWLQJXLVKLQJ EHWZHHQ WKH WZR W\SHV RI FRPSRXQGLQJ LV

RQH RI WKH VRXUFHV RI WKH YDULDELOLW\ RI SURQXQFLDWLRQ RI

DFURQ\PV E\ QDWLYH VSHDNHUV� DV GLIIHUHQW VWUDWHJLHV RI

YRZHO UDLVLQJ PD\ DSSO\ WR WKH WZR W\SHV�

7KH SURQXQFLDWLRQ RI DFURQ\PV KDV EHHQ WKH VXEMHFW RI

PDQ\ UHFHQW UHVHDUFK VWXGLHV� 0RVW RI WKHVH VWXGLHV

FRQFHUQ WKH WZR GLIIHUHQW SURQXQFLDWLRQ PRGHV RI

DFURQ\PV �UHDGLQJ YV� VSHOOLQJ�� ,Q VRPH *UDSKHPH�WR�

3KRQH V\VWHPV� VSHOOLQJ VHHPV WR EH WULJJHUHG E\ WKH

H[LVWHQFH RI GRWV LQ EHWZHHQ OHWWHUV� 7KLV UXOH� KRZHYHU�

LV QRW DSSOLHG E\ QDWLYH VSHDNHUV ZKHQ SURQRXQFLQJ DQ

DFURQ\P ZLWK GRWV� 7KH PRVW EDVLF UXOH IRU GHFLGLQJ

ZKHWKHU RQH DFURQ\P VKRXOG EH UHDG RU VSHOOHG LV WR

VSHOO DFURQ\PV ZLWKRXW YRZHOV DQG UHDG WKH UHPDLQLQJ

RQHV� 7KLV UXOH LV LPSOHPHQWHG LQ PRVW *WR3 V\VWHPV EXW

IDLOV LQ WRR PDQ\ FDVHV� ,Q IDFW WKH FRQGLWLRQ RI KDYLQJ DW

OHDVW RQH YRZHO LV QHFHVVDU\ IRU UHDGLQJ� EXW LV QRW

VXIILFLHQW� 7KH OHQJWK RI WKH VHTXHQFH LV DQ LPSRUWDQW



IHDWXUH LQ WKH UHDGLQJ�VSHOOLQJ GHFLVLRQ� ZLWK UDUH

H[FHSWLRQV DFURQ\PV ZLWK OHVV WKDQ � FKDUDFWHUV DUH

VSHOOHG DQG WKH RQHV ZKLFK KDYH PRUH WKDQ � DUH

SUHIHUDEO\ UHDG� 7KH WZR EDVLF PRGHV DUH SRVVLEOH ZLWK

VHTXHQFHV RI LQWHUPHGLDWH OHQJWK�� WR � OHWWHUV�� EXW RQH

FDQQRW W\SLFDOO\ EH XVHG LQ SODFH RI WKH RWKHU� &HUWDLQ

SDWWHUQV� VXFK DV &9&9 DUH DOZD\V UHDG� DQG RWKHUV VXFK

DV &999 DUH DOZD\V VSHOOHG�

7KLV W\SH RI REVHUYDWLRQV KDV EHHQ PDGH IRU VHYHUDO

ODQJXDJHV DQG KDV EHHQ RQ WKH EDVLV RI VRPH DWWHPSWV WR

H[SODLQ WKH SURQXQFLDWLRQ PRGH DV D IXQFWLRQ RI WKH

LQWHUDFWLRQ RI GLIIHUHQW SURVRGLF FRQVWUDLQWV� +HQFH� IRU

LQVWDQFH� LQ RUGHU WR EH UHDG� HDFK VHJPHQWDO VHTXHQFH

PXVW DOORZ D V\OODELF SDUVLQJ LQ DJUHHPHQW ZLWK WKH VHW

RI JHQHUDO SULQFLSOHV DQG ZLWK ODQJXDJH VSHFLILF

SDUDPHWULVDWLRQ� +RZHYHU� LW PXVW DOVR FRUUHVSRQG WR D

SRVVLEOH ZRUG SDWWHUQ� ERWK LQ H[WHQVLRQ DQG ZHLJKW� ,Q

VRPH FDVHV� WKH VWUXFWXUDO DQG ZHLJKW FRQVWUDLQWV PD\

QRW EH FRPSDWLEOH DQG WKH UHVROXWLRQ RI WKLV FRQIOLFW

GHSHQGV RQ WKHLU UHODWLYH LPSRUWDQFH� 3OpQDW >�@ SURSRVHV

PLQLPXP DQG PD[LPXP ZHLJKW WKUHVKROGV IRU D VLJOD LQ

)UHQFK WR EH UHDG� DQG UHIHUV VRPH H[DPSOHV RI SRVVLEOH

FRQIOLFWV� 7KH PLQLPXP WKUHVKROG RI WZR PRUDH

�FRUUHVSRQGLQJ WR D PRQRVV\ODEOH ZLWK EUDQFKLQJ UK\PH

RU WR D GLV\OODEOH� GHILQHV D OLPLW EHORZ ZKLFK D VLJOD LV

PDQGDWRULO\ VSHOOHG� DQG WKH PD[LPXP WKUHVKROG RI

WKUHH V\OODEOHV GHILQHV DQRWKHU OLPLW DERYH ZKLFK VLJODH

DUH SUHIHUDEO\ UHDG� 7KHVH V\OODELF ZHLJKW FRQVWUDLQWV

FRH[LVW ZLWK D VHW RI VWUXFWXUDO RQHV ZKLFK GHWHUPLQH WKH

VSHOOLQJ RI VLJODH ZKRVH FRQVWLWXHQWV PD\ EH FRQVLGHUHG

LOO�IRUPHG�

7KH IDFW WKDW WKH SURQXQFLDWLRQ PRGH IRU VLJODH FDQ YDU\

IURP ODQJXDJH WR ODQJXDJH DQG WKDW WKLV YDULDWLRQ PD\ EH

LQWHUSUHWHG LQ WHUPV RI LWV VSHFLILF SDUDPHWULVDWLRQ

HPSKDVLVHV WKH LPSRUWDQFH RI SKRQRORJLFDO FRQVWUDLQWV

LQ WKH DFFHSWDELOLW\ RI D JLYHQ VHJPHQWDO VHTXHQFH DV D

¦SUREDEOH§ ZRUG RI WKH ODQJXDJH�

/DQJXDJHV LQ ZKLFK HPSW\ QXFOHL DUH DOORZHG PD\

SUHVHQW V\OODEOHV ZKRVH YRZHO LV QRW SKRQHWLFDOO\

UHDOLVHG� 7KH\ FDQ DOVR LQWHUSUHW QRQ�V\OODELF FRQVRQDQWV

LQ D VHTXHQFH DV RQVHWV RU FRGDV RI V\OODEOHV RI WKLV W\SH�

7KLV LV WKH UHDVRQ ZK\ VRPH VLJODH PD\ EH UHDG�

DOWKRXJK WKH\ FRQWDLQ VHTXHQFHV RI REVWUXHQWV ZKLFK

ZRXOG QRW EH V\OODELILHG RWKHUZLVH�

2WKHU UHFHQW VWXGLHV DUH QRW RQO\ GHYRWHG WR WKH

SURQXQFLDWLRQ PRGH RI VLJODH EXW UDWKHU WR WKHLU UHDGLQJ

VWUDWHJLHV ZKLFK PD\ VLJQLILFDQWO\ GLIIHU IURP WKH RQH

XVHG IRU WKH FRPPRQ OH[LFRQ� )RU )UHQFK� IRU LQVWDQFH�

<YRQ >�@ IRXQG VLJQLILFDQW GLIIHUHQFHV LQ YRZHO

QDVDOLVDWLRQ� LQ WKH SURQXQFLDWLRQ RI WKH OHWWHU ¦H§ DQG RI

YRZHO JURXSV� DQG LQ WKH VWDWXV RI ILQDO REVWUXHQWV�

$FFRUGLQJ WR WKLV DXWKRU� ZKHQ UHDGLQJ VLJODH� SHRSOH

VHHP WR FKRRVH DPRQJ DOO WKH SRVVLEOH UHDOLVDWLRQV WKH

RQHV WKDW DOORZ WKH OLVWHQHU WR EHWWHU UHFRQVWUXFW WKH

JUDSKLFDO IRUP� ZKLOH UHVSHFWLQJ WKH XVXDO UHDGLQJ UXOHV�

,W VHHPV OLNHO\ WKDW WKLV FRQVWUDLQW RI PD[LPLVLQJ WKH

LQIRUPDWLRQ FRQYH\HG WR WKH OLVWHQHU PD\ DOVR SOD\ D UROH

LQ WKH FKRLFH EHWZHHQ UHDGLQJ DQG VSHOOLQJ� ,I QR

UHDOLVDWLRQ LV IRXQG WKDW VLPXOWDQHRXVO\ VDWLVILHV WKH

XVXDO UHDGLQJ UXOHV DQG WKH FRQVWUDLQW RI PD[LPXP

LQIRUPDWLRQ� JLYHQ WKDW DOO RWKHU IDFWRUV DUH HTXDOO\

VDWLVILHG� WKDQ WKH VLJOD ZLOO EH PRVW OLNHO\ VSHOOHG� ,Q

RUGHU WR LOOXVWUDWH WKLV SRLQW� <YRQ WDNHV WKH H[DPSOH RI

WKH DFURQ\PV &(& DQG &,& ZKLFK DUH DOPRVW DOZD\V

VSHOOHG LQ )UHQFK� ZKHUHDV 6(& DQG 6,& DUH PRUH RIWHQ

UHDG�
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2XU PDLQ VRXUFH RI DFURQ\PV IRU GHULYLQJ SURQXQFLDWLRQ

UXOHV DQG WHVWLQJ WKHP KDV EHHQ WKH 2QRPDVWLFD

SURQXQFLDWLRQ OH[LFRQ� ,Q VSLWH RI WRWDOOLQJ �� ODQJXDJHV�

QRW DOO RI WKHP LQFOXGH FRPSDQ\ QDPHV� (YHQ IRU WKRVH

ODQJXDJHV ZKLFK LQFOXGH FRPSDQ\ QDPHV� WKH RQHV WKDW

DUH DFURQ\PV DUH QRW DOZD\V PDUNHG RU GLVWLQJXLVKDEOH

E\ WKHLU RUWKRJUDSK\ �ZLWK FDSLWDO OHWWHUV� IRU LQVWDQFH��

2XU VWXG\ VR IDU KDV EHHQ UHVWULFWHG WR 3RUWXJXHVH�

)UHQFK� *HUPDQ DQG (QJOLVK� 1RUZHJLDQ LV FXUUHQWO\ LQ

SURJUHVV� )RU VRPH ODQJXDJHV ZH KDG DFFHVV WR WKH IXOO

FRPSDQ\ QDPHV� )RU RWKHUV� ZH KDG RQO\ LVRODWHG ZRUGV�

:H UHVWULFWHG RXU VWXG\ WR FRPSDQ\ QDPHV IRUPHG E\ D

VLQJOH ZRUG DQG� IRU WKH VDNH RI VLPSOLFLW\� ZH KDYH

H[FOXGHG QDPHV ZLWK GLJLWV� DV HOHPHQWDU\ UXOHV PD\ EH

HDVLO\ DSSOLHG WR SURQRXQFH WKH GLJLW SDUW LQ WKHP� :H

KDYH OLNHZLVH H[FOXGHG DFURQ\PV ZLWK SOXV VLJQV RU

DPSHUVDQG VLJQV OLQNLQJ WZR ZRUGV �RU OHWWHUV�� DV

VSHFLILF UXOHV FDQ EH XVHG WR SURQRXQFH WKHP� $FURQ\PV

ZLWK PL[HG SURQXQFLDWLRQV �SDUWO\ UHDG DQG SDUWO\

VSHOOHG� ZHUH DOVR H[FOXGHG LQ WKLV ILUVW DSSURDFK� VLQFH

WKH\ FDQ RQO\ EH GHDOW ZLWK XVLQJ PRUSKRORJLFDO SDUVLQJ

LQ RUGHU WR GHWHFW IUHTXHQWO\ XVHG HOHPHQWV �H�J� VRIW LQ

*6RIW��

7KH GLPHQVLRQ RI WKH VXE�FRUSRUD RI DFURQ\PV

VLJQLILFDQWO\ GLIIHUV IURP ODQJXDJH WR ODQJXDJH� )RU

3RUWXJXHVH� ZH KDYH LGHQWLILHG ������ DFURQ\PV� )RU

)UHQFK ZH KDG ������ DFURQ\PV� )RU *HUPDQ� ZH KDG

RQO\ ��� DFURQ\PV� 7KLV VKRUW FRUSXV ZDV

FRPSOHPHQWHG E\ DQRWKHU RQH SURYLGHG E\ 5REHUW

*UXGV]XV� RI 5REHUW %RVFK *PE+� ,W LQFOXGHV FRPSDQ\

QDPHV H[WUDFWHG IURP D WHOHSKRQH &' IRU WKH ZKROH

*HUPDQ\� 7KH RULJLQDO OLVW LQFOXGHG ���� DFURQ\PV

�VRPH RI WKHP DOVR SUHVHQW LQ WKH RULJLQDO 2QRPDVWLFD

FRUSXV� DQG DQ LQGLFDWLRQ RI ZKHWKHU WKH\ ZHUH HLWKHU

UHDG RU VSHOOHG� 7KH WRWDO *HUPDQ FRUSXV KDG ����

DFURQ\PV� )RU HDFK ODQJXDJH� DSSUR[LPDWHO\ ��� RI

HDFK VXE�FRUSXV ZDV XVHG IRU WUDLQLQJ WKH UXOH VHW� DQG

WKH UHPDLQLQJ ��� IRU WHVWLQJ LW� )RU (QJOLVK� ZH FRXOG

RQO\ LGHQWLI\ LQ WKH 2QRPDVWLFD OH[LFRQ WKH DFURQ\PV

ZKLFK ZHUH VSHOOHG� 7KLV DPRXQWV WR RQO\ ��� DFURQ\PV

ZKLFK ZHUH XVHG DV D WHVW VHW IRU FRPPRQO\ XVHG UXOHV�
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$V D ILUVW VWHS WRZDUGV GHULYLQJ UXOH VHWV IRU WKH
SURQXQFLDWLRQ PRGH RI DFURQ\PV LQ WKH � ILUVW ODQJXDJHV�
DFURQ\PV ZHUH SDUVHG LQWR V\OODELF FRQVWLWXHQWV �RQVHWV�
UK\PHV DQG QXFOHL�� DVVXPLQJ WKDW WKRVH DUH PD[LPDOO\
ELQDU\ EUDQFKLQJ� 2QO\ JHQHUDO VHTXHQFLQJ FRQVWUDLQWV
FRQFHUQLQJ WKH VRQRULW\ DQG FRPSOH[LW\ RI DGMDFHQW
HOHPHQWV ZHUH FRQVLGHUHG� 0RVW RI WKH UXOHV ZH VKDOO
GHVFULEH DUH UHODWHG ZLWK WKH ZHOO�IRUPHGQHVV RI WKH
FRQVWLWXHQWV DQG WKH PLQLPXP DQG PD[LPXP ZHLJKW
WKUHVKROGV GHVFULEHG DERYH�

7KH ILUVW JHQHUDO UXOH ZH KDYH DSSOLHG FRQVLVWV RI
UHDGLQJ DOO DFURQ\PV ZLWK GLDFULWLFV� 7KHVH ZHUH IRXQG
LQ WKH 3RUWXJXHVH DQG *HUPDQ WUDLQLQJ FRUSRUD ��� IRU
WKH ILUVW DQG OHVV WKDQ �� IRU WKH ODWWHU�� 'LDFULWLFV DUH
PDLQO\ XVHG IRU VWUHVV DVVLJQPHQW RU IRU PRGLI\LQJ WKH
YRZHO TXDOLW\� IXQFWLRQV WKDW GR QRW PDNH VHQVH LQ
VSHOOHG DFURQ\PV� &RQVRQDQWV ZLWK GLDFULWLFV DUH DOVR
IUHTXHQW LQ VRPH ODQJXDJHV� EXW UDUHO\ LQ WKH EHJLQQLQJ
RI D ZRUG� +HQFH� WKH\ GR QRW FRQWULEXWH WR WKH
IRUPDWLRQ RI VLJODH�

7KH VHFRQG JHQHUDO UXOH IRU GHFLGLQJ WKH SURQXQFLDWLRQ
PRGH RI DFURQ\PV FRQVLVWHG RI VSHOOLQJ DOO WKH DFURQ\PV
ZLWK QR YRZHOV� ,Q IDFW� D FRQVRQDQW�RQO\ DFURQ\P
FDQQRW EH SDUVHG LQWR V\OODELF FRQVWLWXHQWV� 7KLV UXOH
FRYHUV D VLJQLILFDQW SHUFHQWDJH RI VRPH RI WKH WUDLQLQJ
FRUSRUD ���� IRU )UHQFK� �� IRU 3RUWXJXHVH� ��� IRU
*HUPDQ DQG ��� IRU WKH (QJOLVK WHVW VHW��

7KH WKLUG UXOH ZDV QRW DSSOLHG FRQVLVWHQWO\ WR DOO
ODQJXDJHV� ,W FRQVLVWV RI VSHOOLQJ DOO DFURQ\PV ZLWK OHVV
WKDQ � FKDUDFWHUV DQG UHDGLQJ WKH RQHV ZLWK PRUH WKDQ ��
7KHVH OHQJWK FRQVWUDLQWV DUH FORVHO\ UHODWHG ZLWK WKH
PLQLPXP ZHLJKW WKUHVKROG IRU UHDGLQJ SURSRVHG E\
3OpQDW� ZKLFK LV QRW UHDFKHG E\ ��FKDUDFWHU DFURQ\PV�
2Q WKH RWKHU KDQG� VSHOOLQJ DFURQ\PV ZLWK PRUH WKDQ �
FKDUDFWHUV ZRXOG RIWHQ FRUUHVSRQG WR PRUH WKDQ �
V\OODEOHV� D OHQJWK WKDW LV QRW IDYRXUHG� ,Q )UHQFK�
KRZHYHU� ZH KDYH IRXQG DURXQG �� DFURQ\PV RI OHQJWK
JUHDWHU WKHQ � ZKLFK ZHUH PDUNHG DV VSHOOHG LQ WKH
WUDLQLQJ FRUSXV� VR WKLV SDUW RI WKH UXOH ZDV QRW
FRQVLVWHQWO\ DSSOLHG�

7KH IRXUWK UXOH FRQVLVWV RI VSHOOLQJ DFURQ\PV ZLWK
FHUWDLQ FRQVRQDQW FOXVWHUV �H�J� &�&�&�� &�&�&&�
&�&&�� &&�&� HWF�� ZKHUH WKH GROODU VLJQ UHSUHVHQWV WKH
V\OODELF ERXQGDU\ PDUN�� 7KH OHQJWK RI WKH FRQVRQDQW
FOXVWHU GHSHQGV RQ LWV SRVLWLRQ ZLWKLQ WKH DFURQ\P
�EHJLQQLQJ� PLGGOH� HQG� DQG WKH OHQJWK RI WKH DFURQ\P
�H�J�� D ��FKDUDFWHU DFURQ\P ZLWK D &9�&�& VWUXFWXUH
ZLOO EH VSHOOHG� ZKHUHDV D ORQJHU DFURQ\P ZLWK WKH VDPH
HQGLQJ SDWWHUQ PD\ EH UHDG�� ,Q VSLWH RI WKH IDFW WKDW WKH
V\OODELILFDWLRQ FULWHULD ZH KDYH DGRSWHG DGPLWV HPSW\
QXFOHL� WKRVH DUH QRW FRQVLGHUHG ZHOO�IRUPHG
FRQVWLWXHQWV� LI WKH\ DUH QRW OLFHQFHG E\ D IROORZLQJ
YRZHO� 7KH SDUVLQJ LQWR FRQVHFXWLYH RQVHWV LPSOLHV D

VHTXHQFH RI YLRODWLRQV RI SKRQRWDFWLF FRQVWUDLQWV ZKLFK
OHDGV WR VSHOOLQJ� 7KH GHSHQGHQFH RQ WKH SRVLWLRQ LV
UHODWHG WR WKH GLIIHUHQW DFFHSWDQFH RI HPSW\ QXFOHL DW WKH
OHIW RU ULJKW HGJHV RI DQ DFURQ\P� WKH ODWWHU EHLQJ PRUH
HDVLO\ WROHUDWHG�

7KH ILIWK UXOH FRQVLVWV RI VSHOOLQJ DOO DFURQ\PV ZKLFK
VWDUW E\ D YRZHO DQG KDYH QR RWKHU YRZHOV� WKDW LV� WKH\
VWDUW ZLWK D V\OODEOH ZLWK QR RQVHW� IROORZHG E\ D
VHTXHQFH RI HPSW\ QXFOHL V\OODEOHV� WKXV LPSO\LQJ
FRQVHFXWLYH YLRODWLRQV� 7KLV UXOH FRYHUHG D VLJQLILFDQW
QXPEHU RI WKH UHPDLQLQJ DFURQ\PV IRU )UHQFK DQG
3RUWXJXHVH� DQG YHU\ IHZ IRU *HUPDQ�

7KH VL[WK UXOH FRQVLVWV RI VSHOOLQJ DOO DFURQ\PV ZLWK QR
FRQVRQDQWV� VLQFH WKH\ DOVR FRUUHVSRQG WR FRQVHFXWLYH
LOO�IRUPHG V\OODEOHV� 7KLV UXOH \LHOGHG VRPH ��
H[FHSWLRQV IRU 3RUWXJXHVH� DQG D FRXSOH IRU WKH RWKHU
ODQJXDJHV�

7KH VHYHQWK UXOH FRQVLVWV RI VSHOOLQJ VRPH ��OHWWHU DQG ��
OHWWHU SDWWHUQV �H�J� &&9� &�&9� 99�&�� 7KHVH SDWWHUQV
HLWKHU GR QRW IXOILO WKH PLQLPXP ZHLJKW UHTXLUHPHQWV IRU
UHDGLQJ RU WKH\ LPSO\ FRQVHFXWLYH YLRODWLRQV� 7KH
DSSOLFDELOLW\ RI WKLV UXOH YDULHG IURP ODQJXDJH WR
ODQJXDJH� PDLQO\ GXH WR WKH GLIIHUHQW GLPHQVLRQV DQG
FRQVWLWXWLRQ RI WKH DFURQ\P FRUSRUD DYDLODEOH IRU HDFK
ODQJXDJH�

7KH WZR IROORZLQJ UXOHV ZHUH QRW DSSOLHG WR DOO
ODQJXDJHV HLWKHU� 7KH ILUVW RQH FRQVLVWHG RI VSHOOLQJ DOO
DFURQ\PV ZLWK D UHSHDWHG OHWWHU LQ WKH EHJLQQLQJ� $QG
WKH VHFRQG RQH FRQVLVWHG RI VSHOOLQJ ��OHWWHU DFURQ\PV
ZKLFK HQG LQ ¦H§� ,Q IDFW� WKLV ILQDO YRZHO LV RIWHQ
LQWHUSUHWHG DV D VFKZD DQG KHQFH PD\ RU PD\ QRW EH
SURQRXQFHG� 7KHUHIRUH� WKH LGHQWLILFDWLRQ RI WKH
RUWKRJUDSKLF IRUP RI WKH DFURQ\P ZRXOG EH DPELJXRXV�
LI LW ZDV UHDG�

0RVW RI WKH DFURQ\PV QRW FRYHUHG E\ WKLV ODUJH VHW RI
UXOHV DUH UHDG DFURQ\PV� ,Q IDFW� D ODUJH PDMRULW\
LQFOXGHV &9�&9 RU 9&�&9 SDWWHUQV� WKXV IXOILOOLQJ WKH
PLQLPXP WKUHVKROG UHTXLUHPHQWV IRU UHDGLQJ� $OWKRXJK
IXUWKHU FRQVWUDLQWV FRXOG EH LPSRVHG WR FRYHU WKH VSHOOHG
DFURQ\PV WKDW GR QRW LQFOXGH WKHVH SDWWHUQV� ZH
FRQVLGHUHG WKHLU FRYHUDJH WRR OLPLWHG IRU WKH VL]H RI RXU
FRUSXV�

�� 5(68/76

7KLV VHFWLRQ VXPPDULVHV WKH UHVXOWV REWDLQHG IRU WKH
WUDLQLQJ DQG WHVW VHWV� )RU WKH )UHQFK WUDLQLQJ VHW DQ HUURU
SHUFHQWDJH RI ���� ZDV REWDLQHG� 7KLV FRUUHVSRQGV WR
��� DFURQ\PV ZKLFK VKRXOG EH VSHOOHG DQG DUH UHDG
DFFRUGLQJ WR WKH UXOHV DQG WR �� DFURQ\PV ZKLFK VKRXOG
EH UHDG DQG DUH VSHOOHG� $ VLPLODU SHUFHQWDJH ZDV
REWDLQHG IRU WKH WHVW VHW� )RU WKH 3RUWXJXHVH WUDLQLQJ VHW�
DQ HUURU SHUFHQWDJH RI ���� ZDV REWDLQHG� 7KLV
FRUUHVSRQGV WR �� DFURQ\PV ZKLFK VKRXOG EH VSHOOHG DQG
WR �� DFURQ\PV ZKLFK VKRXOG EH UHDG� 6LPLODU UHVXOWV



ZHUH REWDLQHG IRU WKH WHVW VHW� )RU WKH *HUPDQ WUDLQLQJ

VHW DQ HUURU SHUFHQWDJH RI ���� ZDV REWDLQHG� 7KLV

FRUUHVSRQGV WR �� DFURQ\PV ZKLFK VKRXOG EH VSHOOHG DQG

WR �� DFURQ\PV ZKLFK VKRXOG EH UHDG� $ ORZHU

SHUFHQWDJH ZDV REWDLQHG IRU WKH WHVW VHW ������� )RU WKH

(QJOLVK WHVW VHW� �� DFURQ\PV ZHUH IRXQG ZKLFK VKRXOG

EH VSHOOHG DQG DUH UHDG ������

,W VKRXOG EH QRWHG WKDW PRVW RI WKH H[FHSWLRQV WR WKH

GHULYHG UXOHV FRUUHVSRQG WR DFFHSWDEOH SURQXQFLDWLRQV�

,Q PDQ\ FDVHV� YHU\ VLPLODUO\ VWUXFWXUHG DFURQ\PV FDQ

EH IRXQG ZKLFK DUH DOVR SURQRXQFHG DV WKHVH H[FHSWLRQV�

7KH HUURU SHUFHQWDJH KDV GHFUHDVHG DV WKH GLPHQVLRQ RI

WKH WUDLQLQJ VHW LQFUHDVHV� ZKLFK ZDV H[SHFWHG� 7KH

GLIIHUHQW FRQVWLWXWLRQ RI WKH FRUSRUD ZDV HYLGHQW LQ WKH

UHVXOWV� 7KH WRWDO )UHQFK DQG *HUPDQ FRUSRUD KDG D

PXFK KLJKHU SHUFHQWDJH RI VSHOOHG DFURQ\PV �DURXQG

���� WKDQ 3RUWXJXHVH ����� 7KH UHODWLYH VPDOO QXPEHU

RI VSHOOHG DFURQ\PV IRU 3RUWXJXHVH UHVXOWHG LQ PRUH

H[FHSWLRQV WKDW VKRXOG EH UHDG DQG DUH VSHOOHG� WKDQ YLFH�

YHUVD� 7KH WRWDO QXPEHU RI UXOHV IRU VSHOOLQJ ZDV

WKHUHIRUH ODUJHU IRU )UHQFK� VRPHZKDW ORZHU IRU *HUPDQ

DQG 3RUWXJXHVH� DQG VLJQLILFDQWO\ VKRUWHU IRU (QJOLVK�

GXH WR WKH UHODWLYH VPDOO VL]H RI WKH FRUSXV�

�� 7(676 :,7+ $&521<06 2) 5$',2

67$7,216

$Q LQWHUHVWLQJ WHVW RI WKH GHULYHG SURQXQFLDWLRQ PRGH

UXOHV IRU *HUPDQ DQG )UHQFK ZDV PDGH XVLQJ WKH FRUSXV

RI DFURQ\PV RI UDGLR VWDWLRQV EXLOW LQ WKHVH WZR

ODQJXDJHV LQ WKH VFRSH RI WKH 92',6 SURMHFW� ,Q WKLV

SURMHFW� LQ IDFW� VSHHFK LQSXW LV XVHG WR FRPPDQG DQ

HTXLSPHQW FDOOHG %HUOLQ� ZKLFK DPRQJ RWKHU WDVNV VXFK

DV QDYLJDWLRQ� *60 GLDOOLQJ DQG &' SOD\HU FRQWURO� DOVR

HQDEOHV VZLWFKLQJ IURP RQH UDGLR VWDWLRQ WR DQRWKHU� )RU

ERWK ODQJXDJHV� WKH IROORZLQJ VXE�FRUSRUD ZHUH IRXQG

�H[DPSOHV LQ *HUPDQ DQG )UHQFK� UHVSHFWLYHO\��

5HDG�

$17(11(� %52&.(1� 5$',2721

&8/785(� 1267$/*,� 92/7$*(

6SHOOHG�

$)1� '/)� )11� 6:)

%)1� 5)0� 76)

5HDG RU VSHOOHG ZLWK GLJLWV�

%5(0(1�� 5$',2�� %)%6�

(8523(�� 57/�

0L[HG SURQXQFLDWLRQ PRGHV

�SDUWO\ UHDG DQG SDUWO\ VSHOOHG��

535 =:(,� 50%5$',2 �50% 5DGLR�

&+(5,()0 �&KHULH )0�� 28,)0 �2XL )0�

$OZD\V H[SDQGHG�

'�5$',2 �'HXWVFKODQG 5DGLR�

67$'75$ �6WDGW 5DGLR�

1�'$0( �1RWUH 'DPH�

7 (,))(/ �7RXU (LIIHO�

)UHTXHQWO\ H[SDQGHG�

1'5 �1RUGGHXWVFKHU 5XQGIXQN�

:'5 �:HVWGHXWVFKHU 5XQGIXQN�

/$7,1$ �5DGLR /DWLQD�

086,48( �)UDQFH 0XVLTXH�

3OD\V ZLWK ZRUGV�

1�-2< �(QMR\�

15- �(QHUJLH�

)RUHLJQ ZRUGV�

/,)(

6.<52&. �6N\ 5RFN�

)RU WKH UHDG � VSHOOHG DFURQ\PV� WKH SURQXQFLDWLRQ PRGH

ZDV DOZD\V FRUUHFWO\ GHWHUPLQHG E\ WKH UXOH VHW�

�� &21&/86,216 $1' )8785(

'(9(/230(176

7KUHH GLIIHUHQW VHWV RI UXOHV ZHUH GHULYHG WR GHWHUPLQH

WKH SURQXQFLDWLRQ PRGH RI DFURQ\PV IRU )UHQFK�

3RUWXJXHVH DQG *HUPDQ� 7KH UHVXOWV RI WKH WHVWV IRU WKHVH

ODQJXDJHV DQG DOVR IRU (QJOLVK ZHUH FRQVLGHUHG YHU\

SURPLVLQJ� DOWKRXJK ZH EHOLHYH WKDW IXUWKHU RSWLPLVDWLRQ

LV VWLOO SRVVLEOH� LI ODQJXDJH VSHFLILF SDUDPHWULVDWLRQ LV

WDNHQ LQWR DFFRXQW� LQ SDUWLFXODU IRU WKH ODQJXDJHV ZKHUH

D OLPLWHG FRUSXV RI DFURQ\PV ZDV DYDLODEOH�

0RVW RI WKH UXOHV DUH UHODWHG ZLWK WKH ZHOO�IRUPHGQHVV RI

WKH FRQVWLWXHQWV DQG WKH PLQLPXP DQG PD[LPXP ZHLJKW

WKUHVKROGV� 7KHUH VHHPV WR EH D FORVH UHODWLRQVKLS

EHWZHHQ WKH QXPEHU RI DOORZHG YLRODWLRQV DQG WKH

QXPEHU RI ZHOO�IRUPHG FRQVWLWXHQWV LQ WKH DFURQ\P�

)XWXUH UHVHDUFK HIIRUWV VKRXOG EH LQYHVWHG QDPHO\ RQ WKH

VWXG\ RI KRZ QDWLYH VXEMHFWV SURQRXQFH DFURQ\PV ZKLFK

DUH UHDG� DQG KRZ WKLV SURQXQFLDWLRQ GLIIHUV IURP WKH RQH

SUHGLFWHG E\ *WR3 VRIWZDUH XVHG IRU WKH FRPPRQ

OH[LFRQ�

$&.12:/('*(0(176

7KH DXWKRUV ZRXOG OLNH WR WKDQN WKHLU FROOHDJXHV LQ WKH

92',6 SURMHFW 5REHUW *UXGV]XV DQG $ULDQ YDQ +HVVHQ

IRU WKHLU FROODERUDWLRQ LQ WKLV ZRUN�

�� 5()(5(1&(6

>�@ 3� 0DUH�LO� ¦9HUV OD 3KRQpPDWLVDWLRQ

DXWRPDWLTXHV GHV VLJOHV§� /D /LQJXLVWLTXH� 9RO� ��� QR�

�� �����

>�@ 0� 3OpQDW� ¦2EVHUYDWLRQV VXU OH PRW PLQLPDO HQ

)UDQoDLV§� ,Q /DNV 	 3OpQDW �HGV�� 'H 1DWXUD 6RQRUXP�

3UHVVHV 8QLYHUVLWDLUHV GH 9LQFHQQHV�

>�@ 0� &� 9LDQD� ,� 7UDQFRVR DQG )� 6LOYD� ¦2Q WKH

SURQXQFLDWLRQ RI SURSHU QDPHV DQG DFURQ\PV LQ

(XURSHDQ 3RUWXJXHVH§� 3URF� RI WKH �QG 2QRPDVWLFD

5HVHDUFK &ROORTXLXP� /RQGRQ� �����

>�@ )� <YRQ� ¦5pJOHV GH 7UDQVFULSWLRQ *UDSKpPH�

3KRQpPH SRXU OD SURQRQFLDWLRQ DXWRPDWLTXH GHV VLJOHV§�

/\Q[� ��� �����


